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CORRELACIÓN ENTRE GENES DE VIRULENCIA Y GRUPOS
FILOGENÉTICOS EN CEPAS DE Escherichia coli UROPATÓGENA
AISLADAS DE LA CUIDAD DE MÉXICO
DIAGNÓSTICO MOLECULAR DE NEUMONÍA ATÍPICA DE ORIGEN
BACTERIANO EN PACIENTES PEDIATRICOS
Synthesis, characterization and biological evaluation of b-O-galacto
azo compounds
CAPACIDAD ANTIGÉNICA DE TosA EN SUEROS DE PACIENTES
PEDIÁTRICOS CON INFECCIONES DEL TRACTO URINARIO DEL
HOSPITAL INFANTIL DE MÉXICO FEDERICO GÓMEZ
ESTUDIO PRELIMINAR DE LOS NIVELES DE EXPRESIÓN DE LOS
microRNAs: hsa-miR-20a, hsa-miR-200b, hsa-miR-200c y hsa-let-7a,
CIRCULANTES EN PLASMA DE PACIENTES CON CÁNCER
GÁSTRICO.
Non-tuberculous mycobacterial virulence genes expression inside
human macrophages
EVALUACIÓN DEL PROCESO DE OXIDACIÓN DE LÍPIDOS EN
LIPOPROTEÍNAS AISLADAS DE MUJERES CON PREECLAMPSIA
EVALUACIÓN DEL PERFIL DE LÍPIDOS Y DAÑO OXIDATIVO EN
HDL Y LDL EN NEONATOS DE MUJERES CON PREECLAMPSIA
ASOCIACIÓN DEL SNP rs1800620 DEL GEN DE TNF-ALFA CON
FORMAS GRAVES DE DENGUE
Detección del gen mecA en aislamientos de Staphylococcus aureus
obtenidos de pacientes pediátricos
DETERMINACIÓN DE SEROTIPOS, GRUPOS FILOGENÉTICOS Y
FACTORES DE VIRULENCIA DE CEPAS DE Escherichia coli
AISLADAS DE GANADO LECHERO
Efecto de la tortilla de maíz azul en ratas Wistar sometidas a pruebas
de ansiedad
EXTRACCIÓN, PURIFICACIÓN Y CUANTIFICACIÓN DE LOS
POLIFENOLES DE Padina sp PARA EVALUAR SU EFECTO EN
RATAS CON SÍNDROME METABÓLICO.
LA VARIANTE GENÉTICA SNPs rs662799 C ASOCIADO CON
DISLIPIDEMIA ESTÁ PRESENTE EN PACIENTES MEXICANOS
INFECTADOS CON VIH, QUE CURSAN CON
HIPERTRIGLICERIDEMIA Y QUE RECIBEN TRATAMIENTO
ANTIRETROVIRAL
EXTRACCIÓN, PURIFICACIÓN Y CUANTIFICACIÓN DE LOS
POLIFENOLES DE Caulerpa sp PARA EVALUAR SU EFECTO EN
RATAS CON SÍNDROME METABÓLICO.
RESPUESTA DE LESIONES PREMALIGNAS DEL CÉRVIX
UTERINO E INFECCIÓN POR VIRUS DE PAPILOMA HUMANO A
LOS TRES MESES DE APLICACIÓN DE LA TERAPIA
FOTODINÁMICA EN MUJERES DE LA CIUDAD DE MÉXICO
EXPLORACIÓN ETNOBOTÁNICA Y ANÁLISIS FITOQUÍMICO
PRELIMINAR DE Melilotus Indica (L.)

BIOLOGIA MOLECULAR
BIOMEDICINA Y SALUD
BIOMEDICINA Y SALUD
BIOMEDICINA Y SALUD
BIOMEDICINA Y SALUD
BIOMEDICINA Y SALUD
BIOMEDICINA Y SALUD
BIOMEDICINA Y SALUD
BIOMEDICINA Y SALUD

BIOMEDICINA Y SALUD

BIOMEDICINA Y SALUD
BIOMEDICINA Y SALUD
BIOMEDICINA Y SALUD
BIOMEDICINA Y SALUD
BIOMEDICINA Y SALUD
BIOMEDICINA Y SALUD
BIOMEDICINA Y SALUD
BIOMEDICINA Y SALUD

BIOMEDICINA Y SALUD

BIOMEDICINA Y SALUD

BIOMEDICINA Y SALUD

BIOMEDICINA Y SALUD

BMS184BAN20151231
BMS190QGU20151231
BMS192CYN20151231
BMS193LIC20151231
BMS197VAL20151231

BMS198LUM20151231
BMS202SAM20151231
BMS207ECI20151231
BMS210PEQ20151231
BMS211PAN20151231

BMS218CEL20151231
BMS222MAR20151231
BMS223ROS20151231
BMS241INT20160102
BMS242NEK20160107
BMS253PEQ20160114
BMS254BER20160114
BMS261FLO20160118
BMS263MAR20160118
BMS264JAG20160118
BMS265NEI20160118
BMS266CHA20160118
BMS275XAR20160119
BMS281MAR20160120
BMS283LBS20160120

Síntesis de un nuevo lípido catiónico derivado de moléculas propias
de la célula
Síntesis de Imidas de 2-acetil-4-amino resorcinol y su evaluación
como antioxidantes
Comparative study of Non-tuberculous mycobacteria and M.
tuberculosis during human macrophages infection
DÍMEROS-HIDROXILADOS, SÍNTESIS Y ESTUDIO IN SILICO CON
MIOLOPEROXIDASA
CARACTERIZACIÓN DE LA RESISTENCIA A ANTIBIÓTICOS EN
BACTERIAS GRAM NEGATIVAS AISLADAS DE CASOS DE SEPSIS
NEONATAL
IDENTIFICACIÓN DE EPÍTOPOS DE LA PROTEÍNA DE
SUPERFICIE DEL VIRUS DEL CHIKUNGUNYA PARA EL DISEÑO
DE PÉPTIDOS VACUNALES
Latent Mycobacterium tuberculosis: stardardization of its reactivation
inside THP-1 cells
CATIONIC LIPOSOMES CHARACTERIZATION USED FOR GENE
TRANSFER
INFLUENCIA DE LA INHIBICIÓN DE LA ENDOCITOSIS DE LA
ALBÚMINA SOBRE LOS EFECTOS TÓXICOS DEL BETA AMILOIDE
OMPC-CD154 INHIBE LA PROLIFERACIÓN EN LÍNEAS
CELULARES DE LINFOMA NO HODGKIN MEDIANTE UN
MECANISMO DEPENDIENTE DE MAPK P38
“PHOTOSTABILITY OF MAB ANTI ALPHA-GAL FOR
CONSERVATION AND USE AS DIAGNOSTIC AGENT OF HUMAN
PAPILLOMAVIRUS INFECTED CELLS”
IDENTIFICACIÓN DE CNVs EN NIÑOS CON CARDIOPATÍAS
CONGÉNITAS AISLADAS DE TIPO NO CIANÓTICA
Establecimiento de la biopelícula y análisis de la expresión diferencial
de proteínas en de Aureobasidium sp. y Fusarium sp.
AISLAMIENTO Y CARACTERIZACIÓN DE EXOSOMAS PARA SU
USO COMO BIOMARCADORES DE DIAGNÓSTICO EN
RETINOBLASTOMA
Análisis metaproteómico de la superficie ocular
POSIBLE CORRELACIÓN ENTRE LAS CONVULSIONES, LOS
NIVELES DE ÓXIDO NÍTRICO Y LA ACTIVIDAD DE LA
GLUTAMATO DESHIDROGENASA DE CEREBRO DE RATÓN
PROTEÍNA NO ESTRUCTURAL 2 (nsP2), BLANCO TERAPÉUTICO
POTENCIAL CONTRA EL VIRUS DEL CHIKUNGUNYA
CYTOTOXIC ACTIVITY OF A NEW ORNITHINE DECARBOXYLASE
INHIBITOR IN A CANCER CERVICAL CELL LINE AGAINST DFMO
Cytotoxic effect of two enzyme inhibitors: 3-bromopyruvate and N-δchloroacetyl-L-ornithine in cancer cell lines
Antitumoralactitity of 2-amino-6 -[(2-chloroacetyl) amino] hexanoic acid
in human cell lines of prostate cancer
COMBINED ACTION OF TWO ENZYME INHIBITORS ON
NEOPLASTIC BREAST CELL LINESCOMBINED ACTION OF TWO
ENZYME INHIBITORS ON NEOPLASTIC BREAST CELL LINES
N-δ-CHLOROACETYL-L-ORNITHINE AS CHEMOPREVENTIVE
AGENT IN ASCITIC TUMORS IN BALB/c MICE
EFECTO DEL CONSUMO DE GARBANZO SOBRE LA
PROLIFERACIÓN EN UN MODELO DE CÁNCER DE COLON EN
RATÓN.
Anticancer activity of N-epsilon-cloroacetyl-L-Lysine in ascites tumors
induced in BALB/c mice
ESTUDIO CIENTÍFICO DE LA FELICIDAD EN EL TRABAJO
DOCENTE EN EL IPN

BIOMEDICINA Y SALUD
BIOMEDICINA Y SALUD
BIOMEDICINA Y SALUD
BIOMEDICINA Y SALUD
BIOMEDICINA Y SALUD

BIOMEDICINA Y SALUD
BIOMEDICINA Y SALUD
BIOMEDICINA Y SALUD
BIOMEDICINA Y SALUD
BIOMEDICINA Y SALUD

BIOMEDICINA Y SALUD
BIOMEDICINA Y SALUD
BIOMEDICINA Y SALUD
BIOMEDICINA Y SALUD
BIOMEDICINA Y SALUD
BIOMEDICINA Y SALUD
BIOMEDICINA Y SALUD
BIOMEDICINA Y SALUD
BIOMEDICINA Y SALUD
BIOMEDICINA Y SALUD
BIOMEDICINA Y SALUD
BIOMEDICINA Y SALUD
BIOMEDICINA Y SALUD
BIOMEDICINA Y SALUD
BIOMEDICINA Y SALUD
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BMS375SEM20160214
BMS313ISA20160129
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BMS357HUE20160205
BMS361FEL20160208
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BMS365LEI20160211

BMS369VER20160211

BMS386KAR20160217
BMS377SEM20160214
BMS384IMP20160216
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CIA63GAB20151215
CIA96EST20151216
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COMPARATIVO DE NIVELES DE ADIPOCINAS ENTRE PACIENTES
BIOMEDICINA Y SALUD
CON CÁNCER DE MAMA Y PACIENTES CON OBESIDAD
(+) HEPP AND (-) HEPP PROTECT AGAINST SEIZURES INDUCED
BIOMEDICINA Y SALUD
BY CONVULSANT DRUGS ACTING AT GABAERGIC SYSTEM
Prevalencia de Sobrepeso y Obesidad en la comunidad estudiantil del
BIOMEDICINA Y SALUD
Instituto Tecnológico de Acapulco.
NIVELES DE VITAMINA D Y ÁCIDO ÚRICO Y SU RELACIÓN CON
BIOMEDICINA Y SALUD
LA PRESENCIA DE ENFERMEDAD DE PARKINSON
EFECTO DEL RESVERATROL SOBRE LA CALIDAD ESPERMÁTICA
BIOMEDICINA Y SALUD
DE RATONES DIABÉTICOS
ANTAGONISM OF TWO STRAINS OF STREPTOMYCES AGAINST
BIOMEDICINA Y SALUD
DIFFERENT YEASTS OF THE GENUS CANDIDA
EFECTO NEUROPROTECTOR DE LA SPIRULINA (ARTHROSPIRA)
BIOMEDICINA Y SALUD
MAXIMA EN RATON
ANÁLISIS DE FACTORES DE RIESGO DEL SÍNDROME
BIOMEDICINA Y SALUD
METABÓLICO EN JÓVENES-ADULTOS MEXICANOS.
METAÁNALISIS DE LOS MÉTODOS DE DETECCIÓN Y
DIAGNÓSTICO DE CÁNCER DE MAMA EN DIFERENTES
BIOMEDICINA Y SALUD
ESTADIOS
Metaanálisis de los métodos de detección y diagnóstico de cáncer de
BIOMEDICINA Y SALUD
mama en diferentes estadios
DETERMINACIÓN DE LA GENOTOXICIDAD Y CARCINOGÉNESIS
DEL CONJUGADO DE NANOPARTÍCULAS DE ORO Y
BIOMEDICINA Y SALUD
PROTOPORFIRINA IX (npAu-PpIX)
MODIFICACIÓN DE MARCADORES DE RIESGO METABÓLICOS Y
CARDIOVASCULARES EN PACIENTES CON SOBREPESO Y
BIOMEDICINA Y SALUD
OBESIDAD POSTERIOR A 6 MESES DE TERAPIA COGNITIVOCONDUCTUAL
ARREGLO DE COMPLEJOS Y SUPERCOMPLEJOS CON
BIOMEDICINA Y SALUD
MITOCONDRIOPATÍA EN CULTIVO PRIMARIO DE FIBROBLASTOS
Fluoro-HEPP derivatives protect against seizures induced by
BIOMEDICINA Y SALUD
pentylenetetrazol and 4- aminopyridine
Cell death induced by photodynamic therapy with NpAu-PpIX
BIOMEDICINA Y SALUD
conjugated in C33A cell line
OPTIMIZACIÓN DE LA TERAPIA FOTODINÁMICA MEDIANTE EL
USO DE NANOPARTÍCULAS DE ALA (np-ALA) EN CÉLULAS DE
BIOMEDICINA Y SALUD
CARCINOMA CERVICOUTERINO
EFECTO DE LA TERAPIA FOTODINÁMICA EN CÉLULAS
BIOMEDICINA Y SALUD
TRONCALES DE ADENOCARCINOMA DE MAMA
MANUAL DE BUENAS PRÁCTICAS DE MANUFACTURA PARA EL CALIDAD E INOCUIDAD
PROCESO DE ELABORACIÓN DE MERMELADA DE NOPAL
ALIMENTARIA
Evaluacion de la calidad sanitaria en los productos del programa de
CALIDAD E INOCUIDAD
cuaresma 2015 en el estado de Durango.
ALIMENTARIA
CALIDAD MICROBIOLÓGICA Y PREVALENCIA DE PATÓGENOS
CALIDAD E INOCUIDAD
EN LECHE SIN PASTEURIZAR
ALIMENTARIA
EFECTO DE LA TEMPERATURA DE REFRIGERACIÓN SOBRE EL
CALIDAD E INOCUIDAD
DESARROLLO FÚNGICO EN LA MEMBRANA CUTICULAR DE
ALIMENTARIA
Agave salmiana
ELABORACIÓN Y EVALUACIÓN DE PELÍCULAS BIOPOLIMÉRICAS
CALIDAD E INOCUIDAD
CON ACTIVIDAD ANTIMICROBIANA POR BACTERIOCINAS Y
ALIMENTARIA
EDTA
ACCIÓN ANTIMICROBIANA DE EXTRACTOS VEGETALES EN
CALIDAD E INOCUIDAD
QUESOS FRESCOS
ALIMENTARIA
INHIBICIÓN DEL CRECIMIENTO DE BRUCELLA SPP. POR
CALIDAD E INOCUIDAD
BACTERIOCINAS PRODUCIDAS POR BACTERIAS ÁCIDO
ALIMENTARIA
LÁCTICAS AISLADAS DE QUESOS MEXICANOS
Recuento de hongos filamentosos y levaduras en jugos de frutas
CALIDAD E INOCUIDAD
pasteurizados.
ALIMENTARIA
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CAL18BBA20151211

CAL19BBA20151211
CAL21APE20151212
CAL25MAR20151213
CAL26AGA20151213
CAL29LUI20151214
CAL44RAM20151215
CAL45RAM20151215
CAL102PZA20151216

CAL65GER20151215

CAL74E.B20151215

CAL82ALI20151215

EPIDEMIOLOGÍA Y DIAGNÓSTICO SEROLÓGICO Y MOLECULAR
CALIDAD E INOCUIDAD
DE Brucella spp. EN MUESTRAS DE SUERO HUMANO EN UN
ALIMENTARIA
MUNICIPIO DE GUANAJUATO.
ELABORACIÓN Y CARACTERIZACIÓN DE PELÍCULAS
CALIDAD E INOCUIDAD
COMESTIBLES FORMULADAS CON MEZCLAS DE AISLADO Y
ALIMENTARIA
CONCENTRADO DE PROTEÍNA DE SUERO LÁCTEO
DETERMINACIÓN DE COMPUESTOS BIOACTIVOS Y CAPACIDAD
CALIDAD E INOCUIDAD
ANTIOXIDANTE MEDIANTE ESPECTROSCOPIA MID-FTIR Y
ALIMENTARIA
QUIMIOMETRÍA EN VINO TINTO CABERNET SAUVIGNON
LIDERAZGO DURANTE LA FORMACIÓN DE UN INGENIERO
CALIDAD E INOCUIDAD
BIOQUÍMICO.
ALIMENTARIA
El Queso de Poro como un Alimento Tradicional y el Cumplimiento de CALIDAD E INOCUIDAD
la Regulación Sanitaria
ALIMENTARIA
Distribución de la contaminación de micotoxinas (aflatoxinas y
CALIDAD E INOCUIDAD
fumonisinas) en tortillas de la Ciudad de Veracruz
ALIMENTARIA
PROPIEDADES FUNCIONALES DE MEZCLAS DE RESIDUOS
CIENCIA DE LOS
AGROINDUSTRIALES DE PIÑA CON HARINA DE MAÍZ Y MAÍZ
ALIMENTOS
NIXTAMALIZADO
SPRAY DRYING ENCAPSULATION OF PHENOLIC COMPOUNDS
OF PURPLE CACTUS PEAR PEEL (Opuntia ficus indica) USING
CIENCIA DE LOS
ARABIC GUM AND MALTODEXTRIN AS ENCAPSULATING
ALIMENTOS
AGENTS
APLICATION OF DIAMOND ATR AND MID INFRARED
SPECTROSCOPY FOR THE IDENTIFICATION AND
CIENCIA DE LOS
QUANTIFICATION OF COFFEE HUSK AS ADULTERANT IN
ALIMENTOS
ROASTED AND GROUND COFFEE (Coffea arabica L.)
OPTIMIZACIÓN DEL PROCESO DE EXTRACCIÓN DE
CIENCIA DE LOS
COMPUESTOS FENOLICOS Y CAPACIDAD ANTIOXIDANTE DEL
ALIMENTOS
DURAMEN DE DALBERGIA CONGESTIFLORA
OPTIMIZACIÓN DEL PROCESO DE EXTRACCIÓN DE BETALAÍNAS
CIENCIA DE LOS
A PARTIR DEL FRUTO DE STENOCEREUS PRUINOSUS
ALIMENTOS
VARIEDAD AMARILLA
Capsaicinoids tolerance of Leuconostoc citreum, isolated from
CIENCIA DE LOS
jalapeño pepper (Capsicum annuum L.) fermentation
ALIMENTOS
Cambios debidos a la germinación en el contenido de compuestos
CIENCIA DE LOS
fenólicos y en la actividad antioxidante de la semilla, la leche y la
ALIMENTOS
okara de soya.
CIENCIA DE LOS
Gelatina simbiótica a base de Aguamiel con Bacillus coagulans
ALIMENTOS
ENCAPSULATION OF GRAPE SEED PHENOLIC COMPOUNDS IN CIENCIA DE LOS
A SPOUTED BED DRYER WITH INERT SOLIDS
ALIMENTOS
STRUCTURED DIGLYCERIDES PRODUCTION VIA
CIENCIA DE LOS
PHOSPHOLIPASE A1 – CATALYSED GLYCEROLYSIS
ALIMENTOS
EFFECT OF THE THERMAL PROCESSING ON BIOACTIVE
CIENCIA DE LOS
COMPOUNDS FROM QUINTONIL (Amaranthus hybridus)
ALIMENTOS
CARACTERIZACIÓN PARCIAL DEL ALMIDÓN DE MANZANA
CIENCIA DE LOS
´GOLDEN SMOOTHEE´ CULTIVADA EN CUAUHTÉMOC,
ALIMENTOS
CHIHUAHUA
EVALUACIÓN CITOTÓXICA Y GENOTÓXICA DE AISLADOS DE
CIENCIA DE LOS
PROTEÍNA DE DOS VARIEDADES DE FRIJOL AYOCOTE
ALIMENTOS
(Phaseolus coccineus L.)
DETERMINACIÓN DE LAS CONDICIONES MAS ADECUADAS
PARA LA EXTRACCIÓN DE ANTOCIANINAS Y COMPUESTOS
CIENCIA DE LOS
FENÓLICOS DE BEGONIAS (BEGONIA X THUBERHYBRIDA)
ALIMENTOS
COMESTIBLES.
CHARACTERIZATION OF HYDROALCOHOLIC EXTRACT OF
CIENCIA DE LOS
CALENDULA OFFICINALIS DETERMINING THE PROPORTION OF
ALIMENTOS
ITS MAIN COMPOUNDS AND ANTIOXIDANT ACTIVITY
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CAL257YCH20160115
CAL287ANN20160120

BMS272VER20160119

CARACTERIZACIÓN NUTRIMENTAL DEL CHAPULÍN
BRACHYSTOLA MAGNA (GIRARD) COMO FACTIBLE INSECTO
COMESTIBLE
CARACTERIZACIÓN DEL CONTENIDO DE QUITINA Y QUITOSANO
DEL CHAPULÍN (Brachystola magna Girard)
Análisis de textura y evaluación sensorial de pan a base de chia
(Salvia hispanica L.)
CARACTERIZACION QUIMICA DE EXTRACTOS DE CHILE
HABANERO (Capsicum chinense) OBTENIDOS POR DIFERENTES
METODOS DE EXTRACCION
ALMIDÓN RESISTENTE A LA COCCIÓN EN HARINA
ESTERIFICADA DE PLÁTANO.
TRANSFORMACIÓN DE LA BIOMASA FOLIAR DE CULTIVOS
MEXICANOS EN PROTEINA
Determinación de la actividad antioxidante y fenoles totales del
mucílago de nopal (O. robusta)
HIDROLIZADOS DE FASEOLINA (GLOBULINA-1) DEL FRIJOL C.V.
BAYO AZTECA CON CAPACIDAD DE INHIBIR LA DPP-IV
CARACTERIZACIÓN FISICOQUÍMICA Y FUNCIONAL DE
MESOCARPIO DE COCO (Cocos nucifera L.) PROVENIENTE DE
NAYARIT MÉXICO
CAPACIDAD ANTIHIPERTENSIVA Y ANTIOXIDANTE DE LOS
HIDROLIZADOS ENZIMÁTICOS OBTENIDOS DE LAS PROTEÍNAS
DE LA FRACCIÓN VEGETAL DEL AMARANTO (FVA) EN
CONDICIONES SIMULADAS DE DIGESTIÓN GASTROINTESTINAL.
EFECTO DE LA INCORPORACIÓN DE CORAZÓN DE PIÑA (Ananas
comosus) DESHIDRATADO EN LA MICROESTRUCTURA DE
GALLETAS
EFECTO DE LA INCORPORACIÓN DE CORAZÓN DE PIÑA (Ananas
comosus) DESHIDRATADO EN GALLETAS SOBRE EL CONTENIDO
DE ALMIDÓN E ÍNDICE GLUCÉMICO
CARACTERIZACIÓN FISICOQUÍMICA DEL ALMIDÓN RESISTENTE
TIPO 4 OBTENIDO A PARTIR DE ALMIDÓN DE PLÁTANO
ENTRECRUZADO
Efecto de la germinación sobre la composición proximal y el perfil
electroforético de la semilla, la leche y la okara de soya
EVALUACIÓN IN SILICO DEL POTENCIAL DE ACTIVIDAD
BIOLOGICA DE LAS PROTEINAS DEL FRIJOL (P. vulgaris)
HIDROLIZADOS PROTEÍNICOS A PARTIR DE FRIJOL BAYO
(Phaseolus vulgaris L.): ACTIVIDAD ANTIHIPERTENSIVA Y
ANTIOXIDANTE.
PELÍCULA COMESTIBLE A BASE DE LACTOSUERO APLICADA A
FRUTOS ENTEROS Y A RODAJAS DE MANZANA (GOLDEN
DELICIOUS) PARA EXTENDER LA VIDA DE ANAQUEL
Evaluación de las propiedades tecnofuncionales de fracciones
proteicas de Inga paterno
SOLUBILIDAD DE VAINILLINA Y ÁCIDO VAINÍLLICO EN DIÓXIDO
DE CARBONO SUPERCRÍTICO
CARACTERIZACIÓN DE FRACCIONES LIPÍDICA, FIBROSA Y
PROTEICA DE CHÍA (SALVIA HISPANICA L.).
MODIFICACIÓN DE ALMIDÓN DE PAPA (SOLANUM TUBEROSUM)
EMPLEANDO UN MÉTODO FÍSICO PARA LA FORMULACION DE
PELÍCULAS COMESTIBLES
DISMINUCIÓN DE GLUCOSA SÉRICA Y ESTRÉS OXIDATIVO EN
PACIENTES CON DIABETES TIPO 2 TRAS LA INGESTA DE
ALIMENTOS CON STEVIA

CAL273MAR20160119

Determinación de taurina y cafeína en bebidas energéticas

CAL280LAR20160120

ANÁLISIS DE METABOLITOS PRIMARIOS PRODUCIDOS EN LA
FERMENTACIÓN DE CAPSICUM ANNUUM L. EN SALMUERA
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CAL322PAM20160130
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CAL328JUL20160131

CAL329JUL20160131

CAL335DEL20160131

CAL337DTE20160131

CAL342VAL20160201

CAL344LCO20160201
CAL366ROD20160211
CAL370FAT20160211
CAL371SIL20160212

CAL379JUA20160215

CAL381MA.20160216
CAL389CAS20160217
CAL391SAN20160219
CAL392IBQ20160219

FORMACIÓN DE UNA EMULSIÓN MEDIANTE UN MÉTODO
COMBINADO DE BAJA Y ALTA ENERGÍA ELABORADA CON
HIDROLIZADOS DE PROTEÍNA DE SUERO DE LECHE
EVALUACIÓN DE LA CALIDAD DE EXTRACTOS DE VAINILLA
OBTENIDOS POR ETAPAS MÚLTIPLES DURANTE EL
AÑEJAMIENTO
Violet cabagge (Brassica oleracea var. capitata f. rubra) and roselle
(Hibiscus sabdariffa L.) as indicators of different pH and temperature
ESTUDIO REOLÓGICO, TÉRMICO Y ESTRUCTURAL DE UNA
MEZCLA DE MACROMOLÉCULAS UTILIZADAS EN LA
FORMULACIÓN DE UN ALIMENTO BALANCEADO PARA
MASCOTAS.
FORMULACIÓN DE NUGGETS DE SOYA ADICIONADOS CON
POLLO (SOYNUG) COMO ALTERNATIVA DE VENTA DEL NUGGET
TRADICIONAL (FAST FOOD) COMPROBANDO MEDIANTE
ANÁLISIS SU ALTA INOCUIDAD Y CALIDAD NUTRICIONAL EN
ACAPULCO GRO; MÉXICO.
EVALUACIÓN DE LOS CAMBIOS EN ALGUNAS PROPIEDADES
BIOACTIVAS DE PROTEÍNAS DE CANOLA (Brassica napus) CON
LA HIDRÓLISIS ENZIMÁTICA
COMPOSICIÓN NUTRICIONAL DE RESIDUOS DE FRUTOS
TROPICALES PRODUCIDOS EN BRASIL / NUTRITIONAL
COMPOSITION OF TROPICAL FRUIT WASTE PRODUCED IN
BRAZIL
PERFIL DE LOS ÁCIDOS GRASOS DEL ACEITE DE AGUACATE
(Persea americana Mill.) FRESCO Y CONDIMENTADO / FATTY
ACID PROFILE OF FRESH AND FLAVORED AVOCADO (Persea
americana Mill.) OIL
EVALUACIÓN DE CEPAS PROBIÓTICAS COMERCIALES
SIMULADAS BAJO CONDICIONES GASTROINTESTINALES IN
VITRO
OPTIMIZACIÓN DEL MÉTODO DE EXTRACCIÓN DE
COMPUESTOS FENÓLICOS EN ORUJO DE UVAS Vitis vinífera
Cabernet Sauvignon PROCEDENTES DEL ESTADO DE
QUERÉTARO
ESTUDIO COMPARATIVO POR ESPECTROFOTOMETRÍA UV-VIS
DEL CONTENIDO DE POLIFENOLES DE EXTRACTOS DE CACAO
(Theobroma cacao L.), CAFÉ (Coffea arabica L.) Y CACHICHÍN
(Oecopetalum mexicanum).
EVALUACIÓN DEL POTENCIAL APROVECHAMIENTO DE LA
HARINA DE LA SEMILLA DE TUNA (Opuntia ficus-indica) COMO
FUENTE DE INGREDIENTE ALIMENTARIO
SECADOR DE GABINETE PARA DESHIDRATACION DE CARNE A
PARTIR DE UNA FUENTE COMBUSTIBLE (CARBON)
ESTUDIO DE LA ACTIVIDAD ANTIOXIDANTE DE LA Stevia
rebaudiana Bertoni CULTIVADA EN MÉXICO
EFECTO DE LA VELOCIDAD DE HOMOGENIZACIÓN Y
COMPOSICIÓN EN EMULSIONES A BASE DE AISLADO DE
PROTEÍNA DE SOYA Y MALTODEXTRINA
INTRINSIC VISCOSITY AND SHEAR RHEOLOGY OF
POLYELECTROLYTE COMPLEXES OF MESQUITE GUMCHITOSAN AND GUM ARABIC-CHITOSAN USING TO
ENCAPSULATE ANTHOCYANINS
USO DE LA CHÍA (Salvia hispanica L) COMO AGENTE
GELIFICANTE EN LA ELABORACIÓN DE ALIIMENTOS
ENCAPSULACIÓN DE LACTOBACILLUS PLANTARUM CON
DEXTRAN
La dimensión fractal como parámetro de clasificación de palomitas de
maíz
PROTECCIÓN DE VITAMINAS LIPOSOLUBLES MEDIANTE
EMULSIFICACIÓN Y ENCAPSULACIÓN
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CAL393JUL20160219

CAL394KAP20160307
FER6SUM20151127
FER10WES20151210
FER15JZU20151210
FER16ING20151211
FER17ING20151211
FER24JCG20151212
FER37MTA20151214
FER38MTC20151214
FER39JZU20151214
FER42FER20151214
FER43JUL20151214
FER73MED20151215
FER81MAR20151215

FER83MAP20151215

FER84MAP20151215
FER364EGA20160210
FER91ERI20151215
FER93MAP20151215
FER97MIK20151216
FER122JI.20151221
FER125SAN20151222
FER143NOR20151228

FER146LIB20151229

EFECTO DEL ROTOR-ESTATOR EN LA ESTABILIDAD DE
EMULSIONES ACEITE EN AGUA (O/W) USANDO GOMA ARÁBIGA
COMO MATERIAL DE PARED
EFECTO DEL MÉTODO DE MARCHITAMIETO DE VAINAS DE
VAINILLA (Vanilla planifolia Andrews) EN LA EVOLUCIÓN DE
COMPUESTOS AROMÁTICOS DURANTE EL BENEFICIO
PURIFICACIÓN Y CARACTERIZACIÓN DE UNA β-1,3-GLUCANASA
DEL HONGO TERMÓFILO Thielavia terrestris CO3BAG1
EVALUACIÓN DE LA ACTIVIDAD DE LIPASAS EN LEVADURAS
NO-CONVENCIONALES, UTILIZANDO ACEITE DE AGUACATE
COMO INDUCTOR
DISEÑO Y OPTIMIZACIÓN DE UN MEDIO DE CULTIVO PARA
Beauveria bassiana EN CULTIVO SUMERGIDO
SELECCIÓN DE COMPONENTES DEL CALDO DE CULTIVO DE
Metarhizium anisopliae.
OPTIMIZACIÓN DEL MEDIO DE FERMENTACIÓN PARA LA
PRODUCCIÓN DE Metarhizium anisopliae.
CARACTERIZACIÓN BIOQUÍMICA DEL TRANSPORTE DE XILOSA
EN LEVADURAS NO-CONVENCIONALES
Identificación del hongo termotolerante Lichtheimia ramosa H71D y
purificación de una endoxilanasa de 64 kDa
ACEITE DE AGUACATE COMO SUSTRATO INDUCTOR PARA LA
PRODUCCIÓN DE LIPASAS POR Kluyveromyces marxianus
CULTIVO DEL HONGO ENTOMOPATÓGENO Beauveria bassiana
EN BIORREACTOR DE 7 L
OBTENCIÓN DE XILITOL A PARTIR DE OLOTE DE MAÍZ POR
FERMENTACIÓN CON Candida tropicalis Y Candida kefyr.
Elaboración de kimchi
OBTENCIÒN DE UNA FRACCION XILANOLÌTICA DE Fusarium
solani (KP137443)
ESTUDIO DE LA PRODUCCIÓN DE XILANASAS Y CELULASAS
EXTRACELULARES POR ASPERGILLUS SP. CON BAGAZO DE
AGAVE
UTILIZACIÓN DE LA METODOLOGÍA DE SUPERFICIE DE
RESPUESTA PARA OPTIMIZAR LAS CONDICIONES DE
ELABORACIÓN DE UNA BEBIDA FERMENTADA DE CARAMBOLA
(Averrhoa carambolo L.)
FUNCTIONAL PREBIOTIC AFLANADO YOGURT: OPTIMIZATION
CONDITIONS
INCREMENTO DE LA PRODUCCIÓN DE LIPASAS EMPLEANDO
SURFACTANTES NO IÓNICOS
FERMENTACIÓN DE MUCÍLAGO DE CAFÉ PROVENIENTE DE
AGUAS MIELES DE LA INDUSTRIA CAFETALERA
YOGURT PREBIÓTICO-PROBIÓTICO UTILIZANDO INULINA Y FOS
DE AGAVE
PRODUCCION DE ACIDO CÍTRICO A PARTIR DEL LIRIO
ACUÁTICO
Cálculo de rendimientos teóricos máximos de 1,3-propanodiol en
procesos fermentativos mediante un modelo de caja negra
PRODUCCION DE LA AMILASA DE ASPERGILLUS NIGER ITV-O1
CON DIFERENTES FUENTES DE NITROGENO
Production of the entomopathogenic nematode, Steinernema
colombiense, in submerged culture
ESTUDIO DEL EFECTO DEL ENRIQUECIMIENTO DEL MEDIO DE
CULTIVO CON NUTRIENTES SOBRE EL CRECIMIENTO Y
PRODUCCIÓN DE ETANOL DE LA LEVADURA AUTÓCTONA Pichia
kudriavzevii ITV-S42
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INP7TEP20151202
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INP140MOO20151228
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INP347NOD20160201
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OPTIMIZATION OF AGITATION, AERATION AND TWEEN-80
CONCENTRACIÓN ON LACTOBACILLUS PLANTARUM CULTURE
FOR USE AS A PROBIOTIC
IDENTIFICACIÓN Y PURIFICACIÓN DE CIANOFICINA PRODUCIDA
POR ARTHROSPIRA MAXIMA
PRODUCCIÓN DE ENZIMAS POR FERMENTACIÓN SÓLIDA EN
MESOCARPIO DE COCO CON Trametes polyzona
XYLITOL PRODUCTION BY FED-BATCH CULTURE FROM
HYDROLYZED SWEET SORGHUM (Sorghum bicolor (L.) Moench)
BAGASSE WITH Candida tropicalis IEC5-ITV
PRODUCCIÓN DE CELULOSA POR GLUCONACETOBACTER
ENTANII A PARTIR DE DIFERENTES FUENTES DE CARBONO
PRODUCCIÓN DE ENZIMAS HIDROLÍTICAS MEDIANTE
FERMENTACIÓN SÓLIDA DE PENCAS DE NOPAL
PRODUCCIÓN DE ETANOL EN CULTIVO CONTINUO Y LOTE POR
Scheffersomyces stipitis ACL 2-1 DR INMOVILIZADA EN
SARMIENTO DE VID
PRODUCCIÓN DE FITOPROTEASAS EN BIORREACTOR DE
TANQUE AGITADO
ELABORACIÓN DEL LICOR DE MARACUYA
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CROMATOGRAFÍA EN LECHO EMPACADO FIJO:
INGENIERIA DE
MODELAMIENTO, SIMULACIÓN Y EXPERIMENTACIÓN
PROCESOS
DESARROLLO DEL MODELO DE RESISTENCIAS PARA LA
INGENIERIA DE
FILTRACIÓN TANGENCIAL DE CALDOS DE MICROALGAS
PROCESOS
INGENIERIA DE
CARACTERIZACIÓN CINÉTICA DE AMIJ33 Y SU CAPACIDAD
HIDROLÍTICA DE ALMIDÓN NATIVO
PROCESOS
CALCULO DE LA ENERGÍA REQUERIDA PARA OPERAR UN
INGENIERIA DE
HORNO DE MANUFACTURA DE DISPOSITIVOS DE
PROCESOS
ENFRIAMIENTO PASIVO.
SECADO POR ASPERSIÓN DE EXTRACTOS ETANÓLICOS DE
INGENIERIA DE
CHILE HABANERO (Capsicum chinense)
PROCESOS
IDENTIFICACIÓN Y CARACTERIZACIÓN DE
INGENIERIA DE
POLIHIDROXIALCANOATOS(PHA´s)SINTETIZADOS POR
PROCESOS
ARTHROSPIRA MAXIMA
MEJORAMIENTO DEL PROCESO DE EXTRACION DE
INGENIERIA DE
OLIGOSACARIDOS EN AGAVACEAS POR METODOS MECANICOS
PROCESOS
Y ENZIMATICOS
Biolixiviación de manganeso en un jal minero, mejorando la
INGENIERIA DE
transferencia de sustratos gaseosos con la adición de aceite de silicón
PROCESOS
como vector.
CONTROL ESTADÍSTICO DE UN SISTEMA DE TRATAMIENTO DE INGENIERIA DE
AGUA
PROCESOS
PREPARACIÓN DE CARBENOS MESOIÓNICOS (MICs)
DERIVADOS DE 1,2,3-TRIAZOLES FUNCIONALIZADOS CON
INGENIERIA DE
GRUPOS HIDROXILO Y SUS COMPLEJOS DE PALADIO TIPO
PROCESOS
PEPPSI
SECADO POR ASPERSIÓN EN CICLO CERRADO DEL EXTRACTO INGENIERIA DE
ETANOLICO DE VAINILLA
PROCESOS
PREPARATION AND PARTIAL CHARACTERIZATION OF CROSSINGENIERIA DE
LINKED ENZYME AGREGGATES OF RECOMBINANT THERMOPROCESOS
ALKALI-STABLE LIPASE FROM Geobacillus thermoleovorans CCR11
Effect of crosslinking agent on the encapsulation efficiency of
bergamot essential oil by the combined technique complex
NUEVAS TECNOLOGIAS
coacervation-spray drying
BIOSENSORES BASADOS EN LACASA INMOVILIZADA EN
NUEVAS TECNOLOGIAS
TRAZOS IÓNICOS
PELÍCULAS DE ALMIDÓN DE PAPA ELABORADAS POR
EXTRUSIÓN CON NANOCARGAS DE MONTMORILLONITA DE
NUEVAS TECNOLOGIAS
SODIO MODIFICADA
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NTN358MON20160207

NTN372JAV20160212

NTN395AAL20160307

NTN396AAL20160307
PNT48ERU20151215
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PNT208TAY20151231
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PNT298GCR20160120
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PNT327YGO20160131

PNT330JUL20160131

PNT354MUR20160203

PNT399ABR20160307

MÉTODO NO INVASIVO PARA EVALUAR LA MADUREZ DE
MANZANA Y CORRELACIÓN CON SUS PROPIEDADES
NANOMECÁNICAS
ESTUDIO DE REPETIBILILIDAD Y REPRODUCIBILIDAD EN LA
CALIBRACIÓN DE TERMÓMETROS UTILIZANDO EL PROGRAMA
ESTADÍSTICO MINITAB.
FORMACIÓN DE AGREGADOS PROTEICOS MEDIANTE CAMBIOS
DE pH Y FUERZA IÓNICA Y SU EFECTO EN EL TAPONAMIENTO
DE MEMBRANAS DE ULTRAFILTRACIÓN
APLICACIÓN DEL ULTRASONIDO DE POTENCIA COMO
TECNOLOGÍA EMERGENTE PARA EL CONTROL DE PATÓGENOS
POTENCIALES Y FLORA MICROBIANA DE CARNE DE POLLO
APLICACIÓN DEL ULTRASONIDO DE POTENCIA COMO
TECNOLOGÍA EMERGENTE PARA EL CONTROL DE PATÓGENOS
POTENCIALES Y FLORA MICROBIANA DE CARNE DE POLLO
EFECTO DE LA ESPERMINA EN LA RESPUESTA AL ESTRÉS POR
LIMITACIÓN DE NITRÓGENO EN Castilleja tenuiflora Benth.
Incremento de verbascósido e isoverbascósido en respuesta a estrés
por limitación de nitrógeno en plántulas de Castilleja tenuiflora Benth.
EVALUACIÓN DE LA CAPACIDAD ANTIOXIDANTE DE LA SEMILLA
DE PAPAYO (Cárica papaya L.)
CARACTERIZACIÓN PARCIAL DE LAS PELÍCULAS
BIODEGRADABLES ELABORADAS A PARTIR DE ALMIDÓN DE
JINICUIL (Inga edulis) Y MANGO (Mangifera indica).
PECTINS FROM PRICKLY PEAR (Opuntia albicarpa S.): CHEMICAL
AND RHEOLOGICAL CHARACTERIZATION
SEPARACIÓN E IDENTIFICACIÓN DE FLAVONOIDES EN
PLANTAS DE INTERÉS MEDICINAL: ÁRNICA Y EPAZOTE
Optimización del proceso de extracción de compuestos bioactivos a
partir de Larrea tridentata
PROPIEDADES ANTIOXIDANTES DE EXTRACTOS DE FRUTAS Y
HIERBAS TROPICALES
Actividad antioxidante de extractos acuosos de Stevia rebaudiana
Bertoni, obtenidos por diferentes métodos
Variations in bioactive compounds and antiradical scavenging activity
of Moringa oleifera leave extracts: influence of climate conditions and
soil nutrients
SECADO POR ASPERSIÓN DE EXTRACTOS DE Moringa Oleifera:
EFECTO SOBRE LA HUMEDAD, ACTIVIDAD DE AGUA Y
RENDIMIENTO
EVALUACIÓN DE ACTIVIDAD MICROBICIDA DE EXTRACTOS
OBTENIDOS DE Citrus reticulata
IDENTIFICACION DE BACTERIAS ACIDO LACTICAS
PRODUCTORAS DE SURFACTANTES
DETERMINACIÓN DE LA TOXICIDAD AGUDA DEL EXTRACTO
CETÓNICO Y COMPOSICIÓN NUTRICIONAL DE LA SEMILLA DEL
FRESNO( Fraxinus excelsior L.)
EVALUACIÓN FARMACOLÓGICA DEL EFECTO SEDANTE DE
Agastache mexicana ssp. mexicana y Agastache mexicana ssp.
xolocotziana
ACCIÓN ANTIMICROBIANA DE LAS CÁSCARAS DE Punica
granatum SOBRE BACTÉRIAS MULTIDROGA- RESISTENTES /
ANTIMICROBIAL ACTION OF Punica granatum PEELS AGAINST
MULTIDRUG-RESISTANT BACTERIA
CARACTERIZACIÓN Y DETERMINACIÓN DE ACTIVIDAD
ANTIOXIDANTE DE MANZANA CHINA PRUNUS PERSICA VAR.
PLATICARPIA
INFLUENCE OF THE DEGREE OF MATURATION AND
MICROWAVES TREATMENT ON THE EXTRACTION OF
STERCULIC ACID

NUEVAS TECNOLOGIAS

NUEVAS TECNOLOGIAS

NUEVAS TECNOLOGIAS

NUEVAS TECNOLOGIAS

NUEVAS TECNOLOGIAS
PRODUCTOS NATURALES
PRODUCTOS NATURALES
PRODUCTOS NATURALES
PRODUCTOS NATURALES
PRODUCTOS NATURALES
PRODUCTOS NATURALES
PRODUCTOS NATURALES
PRODUCTOS NATURALES
PRODUCTOS NATURALES
PRODUCTOS NATURALES

PRODUCTOS NATURALES
PRODUCTOS NATURALES
PRODUCTOS NATURALES
PRODUCTOS NATURALES

PRODUCTOS NATURALES

PRODUCTOS NATURALES

PRODUCTOS NATURALES

PRODUCTOS NATURALES

TAM33LAR20151214
TAM34LAR20151214
TAM36LAR20151214

AISLAMIENTO, CARACTERIZACIÓN MICROBIOLOGICA Y
TECNOLOGIA AMBIENTAL
MOLECULAR DE CEPAS RESISTENTES A METALES PESADOS
ESTUDIO DE LOS MECANISMOS DE RESISTENCIA METÁLICA EN
TECNOLOGIA AMBIENTAL
LA CEPA Pseudomonas stutzeri LRO
USO DE UN CONSORCIO CELULOSÍCO EN LA OBTENCIÓN DE
AZUCARES FERMENTABLES PARA LA PRODUCCIÓN DE
TECNOLOGIA AMBIENTAL
COMBUSTIBLES

TAM49ELS20151215

Use of coloidal chitin for fluorine removal

TECNOLOGIA AMBIENTAL

TAM51LUP20151215

STENOTROPHOMONAS MALTOPHILIA IPN-TD STRESS
RESPONSE DURING MTBE BIODEGRADATION ENHANCED
BIOFILM FORMATION.

TECNOLOGIA AMBIENTAL

TAM52ELS20151215

Use of keratinaceous waste for reactive orange 16 adsorption.

TECNOLOGIA AMBIENTAL

TAM69ELS20151215
TAM70ELS20151215
TAM79JCG20151215
TAM121MIS20151221
TAM127IBQ20151223
TAM153CLE20151230
TAM169GAB20151230
TAM176IBQ20151230
TAM188YUL20151231

TAM191ALD20151231
TAM195BEN20151231
TAM203MIG20151231
CAL244SMI20160108
TAM212RIC20151231
TAM215SIL20151231
TAM217DAS20151231
TAM226NOA20151231

TAM250MPJ20160114

MUCILAGE OPUNTIA FICUS-INDICA AS A DECOLORIZING OF
METHYL RED
BIODEGRADATION OF POLYCHLORINATED BIPHENYLS BY
BIOSTIMULATION AND BIOAUMENTATION
INFLUENCIA DE LA FUENTE DE NITRÓGENO Y SURFACTANTES
EN LA DEGRADACIÓN DE PETRÓLEO DE HIDROCARBUROS EN
SUELOS CONTAMINADOS
ISOLATION AND EVALUATION OF MICROBIAL COMMUNITIES
ABLE TO DEGRADE THE FUNGICIDE CARBENDAZIM
BIOLOGICAL EVALUATION OF A PACKED-BED RECTANGULAR
AIRLIFT REACTOR. BIODEGRADATION OF THE HERBICIDE
PROPANIL
SELECTION AND EVALUATION OF MICROBIAL COMMUNITIES
CAPABLES TO DEGRADE TEBUCONAZOLE FUNGICIDE
EVALUACIÓN DE DIFERENTES BIOSORBENTES PARA LA
REMOCIÓN DE NITRATOS A PARTIR DE SOLUCIONES ACUOSAS
KINETIC STUDY OF THE AEROBIC DEGRADATION OF TRIAZINE
HERBICIDES.
Comparación de sistema cerrado y abierto de un proceso Organosolv
asistido con microondas para la extracción de fracciones
lignocelulosicas de bagazo de Agave angustifolia Haw.
CONTRUCCIÓN Y CARACTERIZACIÓN HIDRODINÁMICA DE UN
REACTOR AERÓBICO DE LECHO EMPACADO PARA LA
DEGRADACIÓN DE PESTICIDAS
OPERACIÓN DE UNA BIOBARRERA CON DISPOSITIVOS AIRLIFT
PARA LA BIODEGRADACIÓN DE DIURÓN
“BIOENRIQUECIMIENTO DE UN REACTOR EMPACADO DE
CANALES MÚLTIPLES PARA DEGRADAR UNA MEZCLA
COMERCIAL DE ATRAZINA Y S-METOLACLOR”
Fishes as pollution indicators: A Geochemical approach
Caracterización y arranque de un reactor piloto de ascenso de aire
con tubo venturi para el tratamiento de aguas residuales domésticas
DEGRADACIÓN DEL INSECTICIDA CLORPIRIFOS POR UNA
COMUNIDAD MICROBIANA PROVENIENTE DE SUELO TRATADO
CON AGROQUÍMICOS
Aislamiento de microorganismo halófilo celulolítico para uso a nivel
industrial.
DEGRADACIÓN DE LA ANILAZINA EN UN REACTOR DE
BIOPELICULA POR UNA COMUNIDAD MICROBIANA
INMOVILIZADA EN FRAGMENTOS DE ROCA VOLCÁNICA
HISTORY OF CHANGES IN TROPICAL CLIMATE AND ITS
VARIABILITY: AN EXAMPLE FROM MEXICAN SYSTEM IN
RELATION TO ENVIRONMENTAL MODIFICATIONS

TECNOLOGIA AMBIENTAL
TECNOLOGIA AMBIENTAL
TECNOLOGIA AMBIENTAL
TECNOLOGIA AMBIENTAL
TECNOLOGIA AMBIENTAL
TECNOLOGIA AMBIENTAL
TECNOLOGIA AMBIENTAL
TECNOLOGIA AMBIENTAL
TECNOLOGIA AMBIENTAL

TECNOLOGIA AMBIENTAL
TECNOLOGIA AMBIENTAL
TECNOLOGIA AMBIENTAL
TECNOLOGIA AMBIENTAL
TECNOLOGIA AMBIENTAL
TECNOLOGIA AMBIENTAL
TECNOLOGIA AMBIENTAL
TECNOLOGIA AMBIENTAL

TECNOLOGIA AMBIENTAL

TAM252SHR20160114
TAM260JUV20160118
TAM267RAU20160118
TAM268RAU20160118
TAM270DAH20160119

TAM278ANG20160119
TAM295AME20160120
TAM299ANG20160120
TAM317CUA20160129
TAM318GAB20160130

TAM319LIN20160130

TAM332ROD20160131
TAM390MPE20160218
TAM401IBQ20160308
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AN OVERVIEW OF TRACE METALS (AIR, WATER AND SOIL):
TECNOLOGIA AMBIENTAL
REMEDIATION USING ENVIRONMENTAL TECHNIQUES
BIODEGRADATION OF THE HERBICIDE NICOSULFURON IN A
TECNOLOGIA AMBIENTAL
HYBRID MULTIPLE STAGE PACKED BED COLUMN
“IN SILICO” CHARACTERIZATION OF 3-PHYTASES A AND B FROM
TECNOLOGIA AMBIENTAL
Aspergillus niger
STABILITY AND KINETIC PROPERTIES OF RECOMBINANT
TECNOLOGIA AMBIENTAL
LACCASES POXA 1B AND GLLCC1
VARIABILITY OF A MICROBIAL COMMUNITY THAT DEGRADES
AMETRYN AND AMETRYN IN MIXTURE WITH ATRAZINE, USING TECNOLOGIA AMBIENTAL
DIFFERENT CROPPING SYSTEMS
REMOCIÓN DE PIRENO EN AGUA RESIDUAL EMPLEANDO UYNA
COMUNIDAD MICROBIANA, AISLADA DE SUELO DE CAFETALES TECNOLOGIA AMBIENTAL
DE CÓRDOBA, VERACRUZ
TRATAMIENTO DE VINAZAS MEDIANTE LOS PROCESOS
TECNOLOGIA AMBIENTAL
FENTON Y BIOLÓGICO.
REMOCIÓN DE FLUORANTENO EN AGUA RESIDUAL SINTÉTICA
TECNOLOGIA AMBIENTAL
APLICANDO EL PROCESO DE OXIDACIÓN FENTON
Biolixiviación de manganeso en un sistema inundado.
EVALUACIÓN DEL POTENCIAL DE BIOSORCIÓN DE
BIOMATERIALES PARA LA REMOCIÓN DE FOSFATOS A PARTIR
DE SOLUCIONES ACUOSAS
FITORREMEDIACIÓN DEL AGUA DE LA LAGUNA DE TRES
PALOS, ACAPULCO GRO. MÉXICO, EMPLEANDO LAS ESPECIES
DE PLANTAS ACUÁTICAS LEMNA MINOR Y EICHHORNIA
CRASSIPES PARA LA EXTRACCIÓN DEL ION COBRE II
EFFECT OF EXCRETED PHENOLIC COMPOUNDS BY
SUBMERGED MYRIOPHYLLUM AQUATICUM SHOOTS ON
LACTUCA SATIVA SEEDLINGS RESPONSE
EVALUACIÓN DE UN SISTEMA UASB OPERADO EN LOTE PARA
LA PRODUCCIÓN DE SULFURO DE HIDRÓGENO
COPPER TOLERANCE OF RHIZOBACTERIA ISOLATED FROM
Coffea arabica CROPS TREATED WITH FUNGICIDES
CARACTERIZACIÓN BROMATOLÓGICA DE LACTOSUERO Y
HARINA DE MALANGA (C. esculenta) PARA LA ELABORACIÓN DE
BEBIDAS
EFECTO DEL SECADO DE JACA (Artocarpus heterophyllus Lam.)
COMO MÉTODO DE CONSERVACIÓN
PRESERVATION OF BIOACTIVE COMPOUNDS OF GARAMBULLO
(Myrtillocactus geometrizans) EXTRACTS BY
MICROENCAPSULATION WITH DOUBLE EMULSIONS (W/O/W)
DRIED IN A FLUIDISED SPOUTED BED DRYER WITH A BED OF
INERT SOLIDS.
ACTIVIDAD ANTIOXIDANTE Y COMPUESTOS FENÓLICOS DEL
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EFFECT OF PRUNING AGAVE MEZCAL PLANT DURING
THE TRANSPLANT A FIELD
Vicente Hernández Vargasa*, Gildardo Orea Laraa Salomón Gómez-Ortiza
a

Biotecnología y alimentos, CIIDIR IPN Dgo., Sigma 119, Fracc. 20 de noviembre II, Durango
Dgo., CP 34220. México. *vicehv@yahoo.com

Crop development of mezcal agave (Agave durangensis Gentry) in the southeast region of
the state of Durango has presented a number of problems for the establishment of commercial
plantations. In the last 12 years there have been various attempts to increase the surface,
however, they have been unsuccessful due to lack of a consistent technological package to
physiological and phenological characteristics of the plant and the climatic conditions of the
region. For the establishment of commercial plantations or reforestation plant currently it is
produced by germinating seeds maintained in greenhouse and nursery. The transplant was
performed by copying the methodology of other states and only root pruning is done, so in
this study the response to different levels of leaves pruning agave plants during
transplantation mezcalero was determined. An experimental randomized block design was
used with a factorial arrangement AxB (2X3) with 3 replications. The treatments were
determined considering the root pruning factor (with pruning or without pruning) and three
levels of pruning leaf (3, 5 and 7), the control treatment was established 10 leaves plants. The
best treatment was pruning root with and 7 pruning leaves. Pruning treatment leaves 3
presents the lowest values. Root pruning has a influenced by the level of response pruning
leaves, however it is recommended for practical management purposes.

Keywords: Productivity; tostoneo; barbeo; driving
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RESIDUAL ANALYSIS OF CACOA PROCESSING
Emmanuel Flores Huicocheaa, Rodolfo Rendón Villalobosa, Maria de la Luz
Sánchez Mundob
aInstituto Politécnico Nacional. Centro de Desarrollo de Productos Bióticos.
Carretera Yautepec-Jojutla km 6, Col. San Isidro. Yautepec, Morelos. México.
62730
bInstituto Tecnológico Superior de las Choapas. Carreta Las Choapas-Cerro de
Nanchita km 6, Col. J. Mario Rosado, Las Choapas, Veracruz. México.

The cocoa (Theobroma cacao) is a native plant of American continent, during the
colonial period, the consumption of seeds spread over the world. The major producer
are locate in Africa; in México the most important producers are situated on
southwest of the country. In the course of processing of cocoa, the seeds represent
10% initial weight of fruit, the remain weight (90%) is lignocellulosic material. The
enormous lignocellulosic material, signify a problem, usually the debris are left on
the plantation, in the course of decomposition bad smell is generated and could be
a source of phitopathogens. The use and processing of lignocellulosic debris
represent an opportunity, actually exist some research that proposed possible uses.
The main objective of this research was measurement the key lignocellulosic
components of lignocellulosic debris from processing cocoa and propose a
separation process for food or industrial use. The ethanol and ethanol-benzene
extractable were 6.54 ± 0.55 % and 10.99 ± 0.88 %. Klason lignin content, 𝛼cellulose and hemicellulose were 31.50 ± 0.86 %, 19.88 ± 0.47 y 16.64 ± 1.98 %.
The sequence of analysis and separation design were propose.
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PREPARATION OF AN ORGANIC SUBSTRATE FOR
AGRICULTURAL PRODUCTION
GUADALUPE YOHANA GONZÁLEZ TORRESa, JOSÉ VENEGAS GONZÁLEZa,
JOSÉ LUIS MONTAÑEZ SOTOa, LUIS FERNANDO CEJA TORRESa Y PEDRO
SANDOVAL ESTRADAb
a) Instituto Politécnico Nacional. Centro Interdisciplinario de Investigación para el Desarrollo
Integral Regional Unidad Michoacán. Justo Sierra #28 Col. Centro. Jiquilpan, Mich., C.P. 59510
c) Instituto Tecnológico de Los Reyes, Michoacán.

Improper management of organic waste causes environmental pollution problems.
The objective of this study was to generate a sustainable organic substrate with
physical, chemical, physicochemical and nutritional characteristics for continuous
cropping of vegetables which develop normally without the application of chemical
synthetic fertilizers. This study began making a pre-composted organic fertilizer
which was composed by sugar cane rum, cattle manure, fish flour, and brewer yeast.
In addition, coconut fiber dust, rice husk, phosphate rock, and dolomite in different
proportion were added to the organic fertilizer. Then were prepared 16 treatments
and mounted an experiment under a statistical completely randomized design with
four replicates. Containers 12 L were used, which were filled with their different
treatments and were watered to field capacity. As indicators crops serrano pepper,
broccoli, and Swiss chard were planted. Yields of dry matter were obtained practicing
an analysis of variance and means comparison test. In addition, was practiced linear
regression analysis, considering the treatment physical, chemical and
physicochemical characteristics and the fresh and dry matter yields of indicator
crops; The best treatment was the T16 with yields of 945.50, 64.375 and 3.09 g/plant
for serrano pepper, broccoli and Swiss chard crops respectively. In the research was
concluded that it was generated a complete organic fertilizer nutritionally
sustainable, for at least three consecutive vegetables crops, the first of which must
be salt-tolerant. The organic fertilizer should include by volume: coconut fiber dust
24.6%, sugar cane rum 20.7%, rice husks 24.6%, cattle manure 24.0%, fish flour
5.0% phosphate rock 0.2%, dolomite 0.6% and brewer yeast 0.3%.
Key words: Organic substrate, Vegetable crops, organic solid waste.
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BIOTECHNOLOGICAL PRODUCTION OF STEVIA AND OIL
PALM
José Esteban de los Santos Castilloa, Yary Lizbeth Juárez Gómeza, Alan
Pascual Contrerasa, María del Carmen Martín Velascob, Ema Patricia
Escribano Ramosb, José Antonio González Rodrígueza,b
antonyoglez2@gmail.com

Instituto Tecnológico Superior de Acayucana. Carr. Costera del Golfo Km. 216.4 C.P.
b
96100. Col. Agrícola Michapan, Acayucan,Veracruz. bAcaflor S.P.R. de R.L. Prolongación
Enríquez S/N Col. Vicente Lombardo Toledano, CP. 96029 Acayucan, Veracruz.

Recently, intensive planting of crops that can be harnessed for industrialization has
been encouraged through government programs. Such is the case of oil palm
(Elaeis guineensis), from which the oil is extracted for food and other industrial
purposes, and Stevia (Stevia rebaudiana), from which sweeteners compounds are
extracted, that have gained high demand lately. To be considered "industrial"
crops, not only a large volume of plantation production is required, but also that the
crops must be homogeneous in their production characteristics. For this purpose,
the application of cloning techniques such as in vitro micropropagation is ideal.
However, there is no existance of proven and efficient protocols that could make
industrial production of these species a reality. So the aim of this study is to
establish protocols for these two species, evaluating the effect of plant growth
regulators and types of explants in multiplication rate. The results showed that the
most efficient set of conditions for production of E. guineensis were culturing in MS
medium with 2,4-D (1mg.L-1) and activated charcoal (2 mg.L-1), explants were
apical meristems, achieving 90% of calli yield with embryogenic potential. However
these callus showed phenolization after two weeks of planting. In the case of S.
rebauidiana, the best explants were nodal stem segments with the greatest
multiplication rate (60 buds per explant organogenic per month) when using Kinetin
at a concentration of 0.5 mg.L-1 plus 2 mg.L-1 of benzyl aminopurine. As a
conclusion, we have established a successful protocol for multiplication of S.
rebaudiana; however, more research is needed to find the conditions necessary to
avoid callus phenolization of E. guineensis.

Keywords: in vitro micropropagation; Industrial crop; Cloning
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EVALUATION OF SYMBIOTIC POTENTIAL AND
SURVIVAL OF SINORHIZOBIUM MEXICANUM IN LIQUID
AND SOLID CARRIES.
Daniel Molina Vázquez a*; Lucia María Cristina Ventura Canseco a; Víctor
Manuel Ruíz Valdiviezo a; Reiner Rincón Rosales a.
a

Maestría en Ciencia en Ingeniería Bioquímica. Instituto Tecnológico de Tuxtla Gutiérrez. Carretera
Panamericana km. 1080. C.P. 29000. Tuxtla Gutiérrez, Chiapas, México.

Fertilizers aim to accelerate microbial processes so that the amounts of nutrients
can be increased and absorbed by plants (Dibut, 2006). Sinorhizobium mexicanum
(ITTG R7) is a rhizobial bacterium that was isolated from nodules of the plant
Acacia angustissima in Chiapas (Rincón, 2001). In addition, S. mexicanum is a
fast-growing rhizobia, with high capacity of nodulation and N2 fixation (Lloret et al.,
2007). Rincón et al., (2011) evaluated the ability of this sinorhizobio to tolerate
aluminum, one of the recommended tests to validate the effectiveness of a
bacterium to be considered biofertilizer. This study aims to evaluate the effect of
symbiotic potential and feasibility of S. mexicanum biofertilizers on different carries
in the growth of Phaseolus vulgaris. The methodology for the development of the
cane bagasse-perlite carries (solid) was according to Khavazi et al., (2007) and the
carboxymethyl-starch (fluid) was according to Fernandes et al., (2012 ). On the
solid support it was determined pH, water holding capacity and friability (Estrada,
2008; Somasegaran & Hoben, 1985). On the other hand, in the liquid carrier
density, pH and viscosity (Rohr, 2007) were determined. Both carries were
monitored to assess survival at 14, 30, 60, and 90 days of storage. Partial
conclusions are from four monitors with the liquid biofertilizer, these preliminary
results have been submitted to an ANOVA analysis showing that there is a
statistical significantly difference (P <0.05) on cell growth up to 60 days of
monitoring, and significant difference was also found between log and stationary
phases.

Keywords: Sinorhizobium mexicanum, biofertilizers, Phaseolus vulgaris L.
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FORMULATION AND ANALISYS OF A WHEY BASED
DRINK WITH ORANGE FLAVOR
Danira Vera-Galicia; Cruz, Palacios-Gerónimo*; Yolanda, Retama-Ortiz; Cid
Ramón, González-González, Clarisa S., Luna- Ramos, Jasubilem del C. MoralesLee, Erika Rubí, Méndez- Moyaho.
Instituto Tecnológico Superior de Acayucan. Carretera Costera del Golfo km 216.4 Col. Agrícola
Michapan. Acayucan Ver. E-mail: cruzpalge03@gmail.com.

The region of Acayucan, Veracruz, has an important dairy production, counted
around 300 producers of artisan cheese. It is estimated that each producer would
generate between 1,000 to 15,000 liters of whey daily. This product is used as food
for livestock and most of it is disposed into the sewer system, reaching ground and
rivers causing high environmental impact due to the high values of biochemical
demand of oxygen (COD). The main objective of this project was to develop a
pasteurized drink from sweet whey with orange flavor, with the purpose to add value
to the whey generated in the region. Two type of formula were produced: 1) using a
gradient of volume of fresh sweet whey at 25, 33, 40, 45, 46, 48, 50 & 54% in natural
orange juice; 2) using a gradient of whey proportion of 50, 60, 65 & 70% with 2.4%
of orange flavor powder. After the sensory evaluation the formula using 54% of
processed orange juice and for the formula containing 65% of whey with 2.4 % of
orange flavor powder, showing the highest score for “Very pleasant” and “No
perception of whey taste”. Chemical and microbiological analysis were carried out
to the formulations and the products were found to fulfil the requirements of the
National Official Regulation (NOM-218-SSA1-2011). The obtained drink has
marketing potential. Further studies are needed to investigate the stability and shelf
life of the product.

Keywords: Pasteurization; Whey; Sensory evaluation.
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generate between 1,000 to 15,000 liters of whey daily. This product is used as food
for livestock and most of it is disposed into the sewer system, reaching ground and
rivers causing high environmental impact due to the high values of biochemical
demand of oxygen (COD). The main objective of this project was to develop a
pasteurized drink from sweet whey with orange flavor, with the purpose to add value
to the whey generated in the region. Two type of formula were produced: 1) using a
gradient of volume of fresh sweet whey at 25, 33, 40, 45, 46, 48, 50 & 54% in natural
orange juice; 2) using a gradient of whey proportion of 50, 60, 65 & 70% with 2.4%
of orange flavor powder. After the sensory evaluation the formula using 54% of
processed orange juice and for the formula containing 65% of whey with 2.4 % of
orange flavor powder, showing the highest score for “Very pleasant” and “No
perception of whey taste”. Chemical and microbiological analysis were carried out
to the formulations and the products were found to fulfil the requirements of the
National Official Regulation (NOM-218-SSA1-2011). The obtained drink has
marketing potential. Further studies are needed to investigate the stability and shelf
life of the product.

Keywords: Pasteurization; Whey; Sensory evaluation.
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BIODEGRADABILITY STUDY OF FILMS BASED ON
CHITOSAN, PVA, NOPAL MUCILAGE AND GLYCEROL
Blanca Marisol Dominguez Martineza; Héctor Eduardo Martínez Floresb;
Gonzalo Velazquez de la Cruza
a

Centro de Investigación en Ciencia Aplicada y Tecnología Avanzada- IPN, Unidad Querétaro,
Calle Cerro Blanco 141, Colinas del Cimatario, C.P. 76090. Querétaro, Qro., México;
b
Programa Institucional de Maestría en Ciencias Biológicas, Facultad de Químico Farmacobiología,
Universidad Michoacana de San Nicolás de Hidalgo. Tzintzuntzan #173, Col. Matamoros, C.P.
58240. Morelia, Mich. México.
Email: b_marisol_dominguez_m@yahoo.com.mx

Nowadays, consumers are more conscious with the environment and demand
quality packings, but environmentally friendly this impulse the development of
packings and films environmental friendly. Films are from several composition one
of the most popular is the chitosan duo its protection against biological
agents. Nopal mucilage is a compound with a great potential because has with the
capacity to form molecular networks and retain high amounts of water.
Polyvinyl alcohol (PVA) is a clear film forming compound that improves the
mechanical properties and water permeability, the appropriate combination of
chitosan, nopal mucilage and PVA make strongest films and stables. The aim of this
work was to estimate the percent of biodegradability of the composite films and
measure if this is a good option making food packing. Carbon content was
determinate on each film based on its composition, the variation was by the
proportion of chitosan and PVA in the formulation. Relative degradation
was measured with a respirometer (Mico-Oxymax System, Columbus Instruments,
Columbus, OH), experiments were made by duplicating at environment temperature
using a glass flask with 20 g of compost and 0.15 g of sample. Results were
compared with starch and nopal mucilage powder and expressed in percentage of
biodegradability. The results show that the films with high content of PVA had a
biodegradability percent lower (8.4) while the film with higher content of chitosan had
33 percent, which indicates that the inclusion of PVA impact in the biodegradability
but don´t stop it compare with other synthetic compounds.

Keywords: Biodegradable films; percentage of biodegradability; polyvinyl alcohol.
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"SENSORY AND PHYSICAL CHANGES IN LETTUCE
(Lactuca sativa L.) USING HYBRID MATERIALS AS POSTHARVEST TREATMENT”
Erika Elizabeth Morales Irigoyena, Marina Olivia Franco Hernándeza, Rocío Cruz
Muñoza, Alejandra Santana Cruzb, Jorge Luis Flores Morenob.
a

Instituto Politécnico Nacional. UPIBI. Av. Acueducto s/n Barrio la Laguna Ticomán, Col. Ticomán,
México. D.F. C.P. 07340
b Universidad Autónoma Metropolitana-Azcapotzalco, Departamento de Ciencias Básicas.
Avenida San Pablo No. 180. Colonia Reynosa Tamaulipas, México D.F. CP 02200.

Lettuce (Lactuca sativa L.) is the most used for the preparation of vegetable
salads. However, the lettuce is a perishable food susceptible to contamination
quickly after harvest. One of the most common post-harvest diseases in lettuce is
known as soft rot and is induced by the phytopathogenic bacterium Pectobacterium
carotovorum. So, the aim of this study was to apply hybrid associating an inorganic
matrix ZnAl-NO3- with anions of nalidixic acid as biologically active molecule, in
order to inhibit spoilage caused by bacteria and thus minimize economic losses.
Protecting lettuce using the hybrid material slowed dehydration processes, tissue
damage and browning maintaining similar to lettuce uninfected healthy
appearance. This attributed to biocidal effect of the hybrid material, causing
microbial reduction prolonging lifespan. The post-harvest treatment inhibited soft
rot, browning and watery exudate helping to maintain the shelf life of lettuce.
Lettuce protection using hybrid material as post-harvest treatment resulted in a
product unfit for human consumption with good appearance and organoleptic
characteristics.

Keywords: Soft Rot; Pectobacterium carotovorum; nalidixic acid.
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HYBRID MATERIAL AS POST-HARVEST TREATMENT
AGAINST SOFT ROT DISEASE IN CARROT, Daucus
carota L. (Apiaceae).
Erika Elizabeth, Morales Irigoyena; Marina Olivia, Franco Hernándeza; Teresita de
Jesús, Ariza Ortegab; Alejandra, Santana Cruzc; Jorge Luis, Flores Morenoc.
a

Instituto Politécnico Nacional. UPIBI. Av. Acueducto s/n Barrio la Laguna Ticomán, Col. Ticomán,
México. D.F. C.P. 07340.
b Tecnológico de Estudios Superiores de Ecatepec, Av. Tecnológico S/N, Valle de Anáhuac, 55210
Ecatepec de Morelos, México.
c Universidad Autónoma Metropolitana-Azcapotzalco, Departamento de Ciencias Básicas.
Avenida San Pablo No. 180. Colonia Reynosa Tamaulipas, México D.F. CP 02200.

A significant amount of food lost after harvesting. Causes include losses induced
by microorganisms. However, currently hazardous agrochemicals and antibiotics
that cause damage to health, environment and pathogen resistance are used.
Therefore, it is necessary to develop less harmful alternatives to serve as postharvest agents. Particularly, carrot (Daucus carota L.) is considered a vegetable
with high demand, rich in vitamins and minerals, but susceptible to rapid bacterial
contamination by phytopathogenic bacterial as Pectobacterium carotovorum. So, to
maintain quality, the aim of this study was to evaluate the ability of hybrid materials
as post-harvest treatment. Protecting carrots using the hybrid material ZnAl-NAD,
inhibited infection and appearance of the characteristic symptoms of soft rot,
unpleasant odors and bacterial exudates. The hybrid material may be used as a
biocide for phytopathogenic bacterial, to prevent post-harvest losses and as an
alternative to commonly used antibiotics that cause bacterial resistance, as
streptomycin.
Keywords: Post-harvest; phytopathogenic; Pectobacterium carotovorum.
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CARBON AND NITROGEN CYCLE AT CHAPALA SWAMP
Raúl Martínez León1, Dioselina Álvarez Bernal2, Marina Olivia Franco
Hernández1
1

Instituto Politécnico Nacional UPIBI, Av. Acueducto S/N Col. Barrio La Laguna Ticomán. México
D.F. Email. mfrancoh@ipn.mx
2 Instituto Politécnico Nacional CIDIIR Michoacán. Jiquilpan, Michoacán, Email.
dalvarezb14@gmail.com

Biogeochemical cycles are being affected by environmental pollution. At the
same time human health is affected by the pollution of rivers and soils, all this
pollutants are due to human activity. In Chapala Swamp at Michoacán, the
rivers flow meet at a place called Ibarra dragging pathogens from sewage
discharges and other pollutants like metals and pesticides. In this work were
evaluated dynamics of carbon and nitrogen in soil at three sites of Chapala
swamp called Ibarra, Maltaraña and La palma. The samples were characterized
and incubated aerobically while dynamics of carbón ( C ) and nitrogen (N) were
monitored. Total and fecal Coliforms in water above 4x104 CFU/100 mL
(CFU:colony forming units), were associated with the increase of sewage
discharges. The most contaminated site was Ibarra sediments containing
1.9x1022 CFU/g, being the same quantity for total and fecal coliforms. pH values
in soil were 6.9. 7.6 and 7.9 at Maltaraña, Ibarra and La Palma respectively.
All samples were considered slightly saline, but sediments were moderately
saline. The most nitrifying activity was registered at Ibarra with 174 ppm NNO31-, 2.5 mg N-NO21-/Kg and 250 mgN-NH4+/Kg. Mineralization of C,
occurred in three sites, but the maximun value was for Maltaraña with 4.54
mgC-CO2 kg-1 day-1 Mineralization of P with 1.5 ppm de P-P043- for the same
site. In all sites aerobic nitrogen reduction were detected.

Palabras clave: Biogeochemical cycles; Chapala Swamp; Carbon mineralization
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FLOATING HYDROPONICS AS ALTERNATIVE FOR
GROWING LONG LETTUCE [Lactuca sativa L].
Isaías Peláez Peláez, José Odín Méndez Ríos, Carmela Ramírez Franco,
Alejandra Flores Castro, Carolina Pinzón Magaña.
Instituto Tecnológico Nacional de México, Tecnológico de Acapulco, Departamento
de Ingeniería Química y Bioquímica. Av. Tecnológico s/n, Crucero de Cayaco
Acapulco, Gro., C.P. 39905
Hydroponics is a technique to cultivate and produce plants without employing land
or soil, through this technique vegetables of excellent quality are obtained; besides
a more efficient use of water and nutrients is ensured. The yields per unit of
cultivated area are high, the highest density and high productivity per plant. The
culture system is efficient for floating root growing basil, celery and various types of
lettuce, with excellent results, saving time and high yields. The aim of this work
was to install a hydroponics system to evaluate the growth of long lettuce (Lactuca
sativa L.) using the technique of floating root for their production using two types of
substrates with recirculating. A randomized block design with three replications
was used, the sowing was done in individual seedlings where stayed for 21 days
for subsequent transplant to hydroponic medium with two substrates for 20 days,
evaluating the growth and pH, lettuce subsequently transplanted to a medium
composed only of water. Growth and productivity achieved by different types of
substrate does not differ from one another, the production obtained was 300
lettuces in an area of 1.50 square meters, and the average height of the lettuce
was 22 centimeters thick green foliage and pest free. The floating hydroponic
method for producing root long lettuce allowed to observe growth and development
of the same in a short time and in a small space. The two substrates used are
optimal for production.

Keywords: Yield; substrate; Production; Growth; Culture.
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EXTENSION OF SHELF LIFE OF STRAWBERRY USING
CHITOSAN PVA AND NOPAL MUCILAGE -BASED
COATINGS
Blanca Marisol Dominguez Martineza; Héctor Eduardo Martínez Floresb;
Gonzalo Velazqueza; Jose J. Berriosc
a
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unidad Querétaro, Cerro Blanco 141, Colinas del Cimatario, C.P. 76090. Querétaro, Qro., México;
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Programa Institucional de Maestría en Ciencias Biológicas, Facultad de Químico Farmacobiología,
Universidad Michoacana de San Nicolás de Hidalgo. Tzintzuntzan #173, Col. Matamoros, C.P.
58240. Morelia, Mich. México.
c
Healthy Processed Foods Research Unit, USDA-ARS-WRRC, 800 Buchanan Street, Albany, CA
94710-1105
Email: b_marisol_dominguez_m@yahoo.com.mx

Strawberry (Fragaria ananassa) is one of the most appreciated fruits because of its
flavor and high content of vitamin C, minerals, flavonoids and carotenoids; however
is a highly perishable fruit due to the respiration rate, weight loss and the fungus
susceptibility. On the other hand, consumers demand better fresh foods, with a high
content of nutriments and longer shelf-life with minimum preservatives added. This
fact has increased the research on alternative methods to preserve fresh food. One
of this techniques are the edible or biodegradable coatings. The aim of this work was
to obtain and apply an edible coating based on chitosan, PVA and nopal mucilage
to extend the strawberry shelf-life. Coatings based on two formulations (F1 and F2)
containing chitosan, polyvinyl alcohol (PVA), nopal mucilage and glycerol were
prepared. Each formulation was applied in two batches of 10 strawberries and two
uncoated batches were used as control. Strawberries were coated by immersion
and stored at controlled temperature and humidity (10 °C and 90% HR). The fungi
growth, weight loss, color, texture, soluble solids, pH, antioxidants capacity and
polifenols content were evaluated in samples collected at 0, 3, 6 and 10 days. The
results of shelf-life showed that F1 was more suitable for strawberry preservation as
a less fungal growth was registered, suggesting that although the F2 contains higher
percentage of chitosan, the interaction of chitosan-mucilage had higher antimicrobial
activity.
Keywords: Polyvinyl Alcohol; Opuntia tomentosa; antimicrobial coatings.
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PROCESS OF WHEY PROTEINS ASSISTED
BY PHYTOPROTEASES
Cortés Vázquez María Isabel, Briones-Martínez Roberto.
Laboratorio de Enzimas Vegetales del Centro de Desarrollo de Productos Bióticos (CEPROBI) del
Instituto Politécnico Nacional. Km 6.5 Carretera Yautepec-Jojutla, Calle Ceprobi No. 8, Col. San
Isidro, Yautepec, Morelos, 62731. México

The strategic development of the agribusiness sector in Mexico demand environmentally
sustainable technologies for the exploitation of natural resources. Enzyme technology has
proven to be a very efficient tool in the transformation of biological materials. Currently the
industrial sectors have a better perception of the advantages of enzymatic technology for
efficient processes and products with the least environmental impact. The enzyme assisted
processes converts biomaterials, with energy efficiency and narrow control of reactions, in
food and pharmaceuticals products; it is also the alternative to take advantage of waste
materials before they become pollutants. The objective of this work was the use of whey,
often associated as a contaminant effluent, to obtain functional peptide preparations in a
process assisted by the phytoproteases bromelain and papain. This procedure included the
previous preparation of a whey protein substrate under non-denaturing conditions. The
polypeptide fractions with well-defined molecular sizes were generated by the combination
of the extent of hydrolysis and a controlled separation of the hydrolysate products by
tangential ultrafiltration. Preparations of polypeptides with sizes from 5 to 50 kDa and
peptide fractions under 5 kDa were obtained. In all cases the preparations showed enhanced
emulsifying and antioxidant activity compared to the native proteins. The products thus
obtained may be useful in the formulation of functional or nutraceutical beverages, dietary
supplements and foods with nutritional characteristics, products which are currently at the
forefront trends in a growing market.
Keywords: Phytoproteases; Bromelain; Papain; Enzyme-Assisted Processing
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Metabolic functional diversity determination on
rhizospheric microbial communities of maize native
varieties of Chiapas.
Arteaga-Garibay RI*, Martínez-Peña MD, Gómez-Estrada MM, Lara-Aguilera J,
Zaldívar-López HA, Salinas-Moreno Y.
Microbial Genetics Resources Laboratory, National Genetics Resources Center, National Forestry,
Crop and Livestock Research Institute. Boulevard de la Biodiversidad 400, Rancho las Cruces,
Tepatitlán de Morelos, Jalisco. México.
(*arteaga.ramon@inifap.gob.mx)

The analysis of the metabolic functions of microbial communities represents a
potential resource to use biotechnology. The aim of the work was to determine the
metabolic diversity of microbial communities of 6 rhizospheric soils of maize crops
in different places of the State of Chiapas, Mexico. The samples CH1, CH4, CH5,
and CH6 were taken in stage phenological R4, CH2 and CH3 to the stage R6. Used
the Biolog System® ECOPlate on the basis of the manufacturer's guidelines for the
analysis from 1 g of soil and fill the gallery to determine the metabolism at the
community level by use of substrates associated with metabolic pathways. The use
of substrates through the color change of the indicator was determined and was
quantitatively measured spectrophotometrically. With the numeric data was
generated a matrix to determine the metabolic diversity functional based on the index
of Shannon. The results of the analysis indicated that the soil CH1, CH5 and CH6
showed the highest metabolic diversity, in these metabolism associated with
carboxylic acids showed higher activity with respect to the other soils, soil CH1 also
showed the highest activity associated with miscellaneous (vitamins, among others).
This system allowed metabolic differentiation of the microbial communities witch it
provides infer the type of metabolic activity present in the microbial community and
their different interactions.

Keywords: Metabolic functional diversity, rhizosphere.
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PLANT GROWTH EFFECT OF MEXICAN LIME (CITRUS
AURANTIFOLIA) WITH ARBUSCULAR MYCORRIHIZAL FUNGI
NATIVE CONSORTIA OF MICHOACAN, IN MEXICAN LIME (CITRUS
AURANTIFOLIA) PLANTS, IN NURSERY STAGE UNDER
GREENHOUSE CONDITIONS.
Christian Mendoza-Hernándeza,b, Gabriel Rincón-Enríqueza, Roxanni Tovar-Ramíreza,b ,
Mario González-Chavirac, Brenda Guerrero-Aguilarc y Evangelina Quiñones-Aguilara
aCIATEJ, bUPB, cINIFAP

C.E. Bajío. equinones@ciatej.mx

Studies of the symbiotic relationship between Arbuscular Mycorrhizal Fungi (AMF) on various
plants show us their nutritional importance and protection to them. Their effect have been
demonstrated on fruit crops, where the benefits are reflected in nursery stage, when they were
transplanted in commercial orchards have a better adaptation also increases the availability and
absorption of nutrients especially in phosphorus (P) deficient soil. The objective was evaluate
the response of Mexican Lime plants (ML; Citrus aurantifolia) in nursery stage in association
with 8 different mycorrhizal consortia native of Michoacan. Extraction and germination of seed
of ML was performed and were subsequently transplanted into plastic bag with 2 kilogram of
sterile substrate (2:1, sand: farmland). It was established a completely random design with 10
repetitions. Was evaluated 10 trataments: 8 with the consortia of AMF, one with an inoculum of
Rhizophagus intraradices and a treatment without AMF (control). The AMF were inoculated with
80 spores per experimental unit. The factors studied were: Plant height, stem diameter and the
number of leaves at 70 and 140 days after application (daa). Finding significant differences
(P≤0.05) in plant height, in 7 of 8 consortia with respect to the control of up to 2.5 times at 70
daa and 1.3 times in one consortium with respect to R. intraradices (control). Concluding that
the ML plants in nursery stage respond positively to the association with this type of
microorganisms.

Keywords: Mexican lime, arbuscular micorrihizal fungi, biofertilization
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MYCORRHIZAE AND BENEFICAL BACTERIA EVALUATION, IN
THE GROWTH OF MEXICAN LIME (CITRUS AURANTIFOLIA) IN
NURSERY STAGE UNDER GREENHOUSE CONTIDITIONS.
Christian Mendoza-Hernándeza,b, Evangelina Quiñones-Aguilara, Braulio FernándezMartíneza,b, Mario González-Chavirac, Brenda Guerrero-Aguilarc y Gabriel RincónEnríqueza
aCIATEJ, bUPB, cINIFAP

C.E. Bajío. grincon@ciatej.mx

Nowadays there is no studies of the application of Micorrhizal Fungi (MF) consortiums with
beneficent bacteria (BB) in mexican lime (ML), but yes in the profits that separately these can
generate in the physiological development as well as of protection against pathogens in the
citruses. The aim of this investigation was to evaluate the effects of biofertilization thanks to the
association of consortiums of MF in group with two different beneficient bacteria (BB1 y BB2).
Extraction and germination of seeds was made of fruits of ML, then were transplanted in plastic
bags of 2 Kg with sterile substratum (2:1, sand: agricultural soil), it was established a completely
random design with 10 repetitions. Were applied 3 different consortiums of MF with the BB1,
likewise the 3 consortiums with the BB2, BB separately and a witness without microorganisms
(9 treatments). At the moment of the transplanting were applying 80 spore of MF and 5x105 CFU
g-1 of the BB in a monthly way. The factors studied were: Plant height, stem diameter and the
number of leaves to the 70 and 140 days after the application of the BB (daa). Finding significant
differences (P≤0.05) in the height of all the treatments of the MF with the BB association
regarding the control of up to 2.8 times and not like this in the use of the BB by separate.
Concluding that the ML plants in nursery stage respond positively to the association with the coinoculation of MF and BB.

Keywords: Mexican lime, arbuscular micorrihizal fungi, benefical bacteria, biofertilization
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Clave: [Haga clic aquí e introduzca la clave de su trabajo]
DEHYDROGENASE PRODUCTION IN SOIL TREATED WITH STUBBLE .

Joaquín Adolfo, Montes Molina1; Víctor Manuel, Ruíz Valdiviezo1;
Federico Antonio, Gutiérrez Miceli1; Luc Dendooven2.

DIRECCIÓN DE LOS AUTORES
1. Instituto Tecnológico de Tuxtla Gutiérrez, Carr. Panamericana Km 1080, Col. Terán, Tuxtla
Gutiérrez, Chiapas México; 2. CINVESTAV, Av. Instituto Politécnico Nacional 2508
Delegación Gustavo A. Madero, San Pedro Zacatenco CP. 07360 Ciudad de México, D.F.
CORREO ELECTRÓNICO
monttes21@hotmail.com
Resumen
Se evaluaron suelos de la parcela de
capacitación del Instituto Tecnológico de
Tuxtla Gutiérrez, con un diseño
tratamental de bloques completos al azar
con tres repeticiones, se cuantifico la
producción de deshidrogenasa del año cero
(inicio) y el primer año (con rastrojo), el
análisis estadístico de la comparación de
los dos suelos, indico que existe diferencia
significativa entre el año uno y el año cero,
observándose la mayor producción de
deshidrogenasa cuando se dejó el rastrojo
en el suelo año uno.

Abstract
land plot training the Technological
Institute of Tuxtla Gutierrez, with a
tratamental design randomized complete
block design with three replications, were
evaluated production dehydrogenase year
zero (initial) and the first year (stover) was
quantified, the statistical analysis
comparing the two soils, indicated that
there is significant difference between year
one and year zero, with the greatest
production dehydrogenase when the
stubble is left on the soil year one.
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PROTEIN PROFILE ANALYSIS BY SDS-PAGE OF Moringa oleifera UNDER WATER STRESS
a

a

a

Guzmán-Albores Jorge Martín , Luis Alberto Manzano Gómez , Gutiérrez-Miceli Federico Antonio ,
a

a

a

Abud-Archila Miguel , José Humberto Castañón Gonzalez , Reiner Rincón Rosales , Joaquín
a

Adolfo Montes-Molina , Ruíz Valdiviezo Victor Manuel
a

a*

Tecnológico Nacional de México, Instituto Tecnológico de Tuxtla Gutiérrez, Laboratorio de Biologia

Molecular, Carretera Panamericana No. 1080, C.P. 29050. Tuxtla Gutérrez Chiapas, México.
CORREO ELECTRÓNICO
*

bioqvic@hotmail.com

Abstract
Moringa oleifera L. is a plant with nutritional and medicinal properties of great importance for food
security due of its high protein and other essential metabolites in cellular processes. In Mexico plant
of M. oleifera grown in different soil types and edaphic conditions. However, few studies have
focused to determine the effect of water stress on protein content and even less about the
proteomic profile. In this study the SDS PAGE electrophoresis techniques in order to determine the
profile and content of proteins contained in M. oleifera leaves grown under different levels of water
stress in greenhouse conditions. A wide variety of protein bands with molecular weights between 20
kDa to 150 kDa under normal culture conditions and between 20 kDa to 100 kDa under water
stress conditions.
Keywords: Protein extraction, vermicompost, medicinal, stress
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MICROSTRUCTURAL CHARACTERIZATION OF THORNS OF Opuntia ficus-indica BY
MICROSCOPY TECHNIQUES

Martha Q. Marin Bustamante (1), J. Jorge Chanona Pérez (1), María de Jesús Perea Flores (3),
Norma Güemes Vera (2), Roxana G. Cásarez Santiago (1). Stefany Cárdenas Pérez
(1), Elier E. Neri Torres (1) Georgina Calderón Domínguez (1).
(1) Instituto Politécnico Nacional-Unidad Profesional Adolfo López Mateos, Av. Wilfrido Massieu Esq. Cda.
Miguel Stampa s/n, C.P.07738 Delegación Gustavo A. Madero México, D.F.
(2) Instituto de Ciencias Agropecuarias-Universidad Autónoma de Hidalgo-CICyTA, Av.
Universidad s/n Rancho Universitario C.P. 43600. Tulancingo, Hidalgo, México.
(3) Instituto Politécnico Nacional- Centro de Nanociencias y Micro y Nanotecnologías (CNMN) del Instituto
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Ext 57501, 57508 Email: jorge_chanona@hotmail.com
El cactus Opuntia ficus-indica (OFI) o nopal se originó en el continente Americano, en México ha sido de
importancia desde tiempos prehispánicos, cuando era utilizado por los pueblos indígenas para las celebraciones
religiosas y usos medicinales, asi como el propio consumo. Se estima que en México se producen alrededor de
40, 000 toneladas por año de desechos de nopal generados por el desespinado(1,3), estos poseen una cantidad
apreciable de celulosa, hemicelulosa, lignina y calcio (2). El estudio micro y macro estructural de las espinas
de OFI ayudará a la obtención de información sobre la cantidad y distribución de algunos compuestos
importantes para la formación de nanocompositos. Por ello el objetivo de este trabajo fue realizar un estudio
microestructural de las espinas en estado maduro y un estado inmaduro empleando microscopía de luz (ML) y
microscopía confocal de barrido láser (MCBL). Así, las espinas de OFI fueron obtenidas a través de un tamizado
(Siave Shaker RX-86 EUA) provenientes de los desechos de nopal, para la caracterización macroestructural las
espinas de varias edades fueron observadas con ML (Nikon Eclipse Ni, Japón). Por otro lado, para diferenciar
los componentes se utilizó MCBL (LSM 710, Carl Zeiss, Alemania) aprovechando la autofluorescencia de las
estructuras lignificadas y marcando la celulosa con calcoflúor (flourescent brigthner 28 F3543, Sigma, USA).
Se observaron que las espinas a mayor madurez tienden a lignificarse, tambien se encontro la presencia de
celulosa en la microscopía confocal de barrido laser, esto al analizar los cortes transversales y longitudinales,
ademas tienen una mayor concentración de calcio, mientras que las espinas en etapas inmaduras forman parte
del proceso fotosintetico, ya que se pueden observar los estomas los cuales se pueden diferenciar al analizar la
superficie de las espinas, estas tienen mayor contenido de humedad, y menor contenido de celulosa y lignina.
Este estudio preeliminar, nos da información importante para poder seleccionar el estado de madurez adecuado
para la utilización de los desechos de nopal para su uso como nanocompositos de origen lingno-celulósico,
sugiriendo que las espinas en estado maduro pueden tener mayor potencial de uso al contener un mayor
contenido de celulosa, que es deseable para la fabricación de nanocompositos de reforzamiento en polimeros
con aplicación en empaques y bioplasticos.
[1] SIAP . Producción agropecuaria anual 2013. http://www.siap.gob.mx/produccionagropecuaria/ (accessed Diciembre 2,
2013). [2] Vignon R., Mohamed M., Malaininea E. “Structure and morphology of cladodes and spines of Opuntia ficusindica. Cellulose extraction and characterisation”. Carbohydrate Polymers, 2004: 77– 83. [3] Ammar., Imene., Ennouri M.,
y Attiaa H. “Phenolic content and antioxidant activity of cactus (Opuntia ficus-indica L.) flowers are modified according to
the extraction method”. Industrial Crops and Products, 2015: 97-104.

Mar del Norte No. 5, Col. San Álvaro Azcapotzalco C. P. 02090, México, D. F.
Tel. y Fax: 5623 3088 email: colegioibq@hotmail.com, colegioibq@yahoo.com.mx

BIOENERGIAS

XX Biochemical Engineering National Congress
IX Biochemical Engineering International Congress
XIV Biomedicine and Molecular Biotechnology Scientific
Meetings
Veracruz, México March 16-18, 2016

ETHANOL PRODUCTION BY S. stipitis ACL 2-1
INMOBILIZED ON VINE SHOOT
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Beatrizb, Domínguez González José Manuelc, Aguilar Uscanga María
Guadalupea
Instituto Tecnológico de Veracruz, Calz. Miguel Angel de Quevedo 2779 Col. Formando Hogar.
b
c
Veracruz, Mex. Instituto Tecnológico Superior de Tierra Blanca, Tierra Blanca, Mex. CITI
Universidad de Vigo, Ourense, España.

Ethanol production has been increasing in recent years due to its use as biofuel.
One strategy to enhance ethanol production is the use of immobilized yeast
systems on unconventional substrates (lignocellulosic residues) as well as the use
of continuous culture. Furthermore, Scheffersomyces stipitis ACL 2-1 (aka Pichia
stipitis) is respiratory deficient yeast tolerant to toxic compounds having features of
interest for ethanol production. The aim of this study was to evaluate the
production of ethanol with S. stipitis ACL 2-1 immobilized on vine shoot. The
experimental data follow the Guggenheim-Anderson-de Boer (GAB) model,
immobilization conditions were established and finally the continuous culture was
characterized in packed column. The adsorption of S. stipitis 2-1 ACL vine shoot is
explained by the GAB model with a monolayer constant (Xm) of 1.11 gL-1, an
adsorption capacity (k) of 5.24, an energy constant (α) of 2.92 and a correlation
coefficient (R2) of 0.99 with a retention of 0.115 g cells / g vine shoot with
immobilization efficiency of 71%. The optimal dilution rate (0.10 h-1) in the packed
column continuous culture allowed an increase in productivity compared to batch
culture and cell-free system using (1.41, 0.93 and 0.35 gL-1h-1, respectively).
Ethanol production is enhanced by the use of S. stipitis 2-1 ACL immobilized on
vine shoot and continuous culture in continuous packed column.
Keywords: S. stiptis; inmobilization; ethanol
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RSM OPTIMIZATION FOR OBTAINING FERMENTABLE
SUGARS DIRECTED TOWARDS OBTAINING
BIOETHANOL FROM NOPAL
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In Mexico there is a tradition in the cultivation and use of cactus, its use is well
established due to its typical acid taste and flavor herbal notes, low cost and
nutritional and functional properties, antioxidant, diuretic, anti-inflammatory, antihyperlipidemic, hypoglycemic and antidiabetic agents, among others. However this
plant is underutilized and large amounts of harvested crop are lost. A delegation
level, Milpa Alta is the most important demarcation of the capital of the seven that
are dedicated to producing the crop, to focus on it 97.9% of all production units.
Given the current problems of our country to generate cleaner and renewable
energy resources, the use of waste for energy purposes cactus is an interesting
option. So the aim of this study was to optimize the response surface methodology
(RSM), the conditions for improving the amount of fermentable sugars (FS)
directed towards obtaining bioethanol. up 84.5% of AF using an enzymatic system
(cellulases) containing an E / S ratio of 0.56 g / g with a time of 240 min (50 ° C, pH
4.5) in the second system was found up found performing an acid hydrolysis with
HCl, the optimal conditions were achieved using 1N HCl at 100 ° C (30 min) under
these conditions 92.3% of FS were obtained, it is noteworthy that the linear effects
(x1: Time and x2: E/S) and quadratic ( and ) in both cases were significant (p
<0.05), but it was not for the effect of the interaction (x1x2) for both systems
analyzed. Find the optimal conditions to maximize exposure (FS) could be of great
help for fuels.

Keywords: Nopal, bioethanol, optimization
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PHYSICOCHEMICAL CHARACTERIZATION OF THE
VINASSE OBTAINED FROM SWEET SORGHUM
(Sorghum bicolor L. Moench) JUICE FERMENTATIONDISTILLATION FOR POSSIBLE USE OR TREATMENT.
Paola Libertad García Medela, Anilú Miranda Medinaa, Javier Gómez
Rodrígueza, Noe Montes Garcíab and María Guadalupe Aguilar Uscangaa*
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b
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Among other possible alternative uses of vinasse produced from sweet
sorghum (Sorghum bicolor L. Moench) juice fermentation-distillation, are
fertilizer-soil conditioner and biogas. Physical-chemical characterization is one
of the requisites to ascertain any possible use of a vinasse. The aim of this
study was to carry out a characterization (pH, temperature, density, turbidity,
total solids and settle able, chemical oxygen demand (COD), nitrogen as NO3and as ammonium (+NH4), phenols (as gallic acid, GA), phosphates, ash and
total organic carbon (TOC)) of the vinasse generated in the first anhydrous
bioethanol pilot plant installed in Mexico, specifically in the Veracruz Institute of
Technology.
The results were: pH 3.60 ± 0.37, temperature 90 °C, density 1006.7 kg
L1,turbidity 1197.82 ±3.10 NTU, total solids 60381.66 ± 33758 mg L-1, settle
able solids 0.1303 ± 0.0046 ml L-1, COD 6240 ± 2539.9 mg O2 L-1, N as NO31182.76 ± 55.02 mg L-1, N as +NH4 42.52 ± 23.27 mg L-1, phenols 91.28± 11.90
mg GA L-1, phosphate 1595.1004 ± 444.28 mg L-1, ash 24.77% ± 1.55 and
TOC 41.80% ± 5.34.
Direct application of the generated vinasse on soils is not recommended without
previous treatment and also without physicochemical characterization of the soil
at the beginning and periodically.
Biogas-biomethane generation from this vinasse is an ongoing research line in
the Veracruz Institute of Technology, as well as the adaptation of the vinasse as
a soil conditioner.
Keywords: vinasse; sweet sorghum; physicochemical characterization; soil
conditioner; biogas.
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THE EFFECT OF AN ALKALINE ZEOLITE ON THE
BIOSYNTHESIS OF ETHANOL BY THREE STRAINS OF
SACCHAROMYCES CEREVICIAE.
Norma Gabriela Hernández-Villa1, Eneida Campos-Guzmán2; Hugo VelascoBedrán1.
1.,Laboratorio de Ingeniería de Bioprocesos. Departamento de Ingeniería Bioquímica. ENCB. IPN.
2 Departamento de Energía División de Ciencias Básicas e Ingeniería. UAM-A.

Introduction and aim. The largest cost factor in the alcoholic fermentation is the
raw material. Thus, increasing product yield is an important technological aim. This
work studied the effect of the presence of an alkaline zeolite in the culture medium
on the carbon flow of Saccharomyces cereviciae in anaerobiosis, and the metabolic
mechanism therof. The results of culturing three strains of Saccharomyces
cereviciae (ScY4, ScY8, “Fermichamp”, Centro de Genómica y Biotecnología, IPN)
at two levels of initial substrate concentration and in the presence and absence of
100 mg/L of “Velfor 100” zeolite show that an 18 % to 30 % increase in product yield
is achieved. The cuture productivity is also enhanced. The zeolite in sterile culture
medium increased the pH by a pH unit in 24 h. Also the medium pH was higher in
the fermentation jars contaning zeolite The greatest yield and productivity was
shown by strain ScY8. A stoichiometric model of the lumped reactions of the
anaerobic physiology of S, cereviciae predicts that environmental stress increases
the ethanol yield. The effect of the dynamic alkalinization of the medium due to the
zeolite is hypothezised to stress the yeast and cause the observed increase in
ethanol yield.

Keywords: Ethanol yield; Zeolite; Stress.
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FUNCTIONALIZATION AND CHARACTERIZATION OF
CARBON NANOTUBES WITH NANOPARTICLES OF
Spirulina (Arthrospira máxima).
Cásarez-Santiago R.Ga., Chanona-Pérez J.Ja., Calderón-Benavides H.Ab.,
Güemes-Vera Nc., Neri-Torres E.Ea., Marin-Bustamante M.Qa., Cárdenas-Pérez
Sa., Calderón-Domínguez Ga.
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b
Instituto Politécnico Nacional- Escuela Nacional de Física y Matemáticas. Avenida Instituto
Politécnico Nacional S/N, Edificio 9, Gustavo A. Madero, San Pedro Zacatenco, 07738 Ciudad de
México, D.F.
c
Instituto de Ciencias Agropecuarias-Universidad Autónoma de Hidalgo-CICyTA, Av. Universidad
s/n Rancho universitario C.P 43600.

Since the discovery of carbon nanotubes (CNT) by Iijima in 1991, they have been
widely used for their metallic or semiconducting properties. The growing interest in
obtaining hydrogen through catalysis based semiconductor attention focused on
fullerenes and carbon nanotubes. The use of nanoparticles for functionalizing
Spirulina is a novel route CNT systems for water splitting. CNT multiwall and
singlewall were functionalized with nanoparticles Spirulina through ultrasound. The
characterization was performed by visible light spectroscopy (UV-Vis)
spectroscopy, Fourier Transform Infrared (FT/IR) and Transmission Electron
Microscopy (TEM) coupled to EDS. The micrographs obtained through
functionalization MET corroborate the CNT and chemical mapping shows that
nanoparticles present in the walls of the CNT´s are rich in C, N, O, Ca, Mg, P, Fe
and Cr. These elements are attributed to the carbohydrate, protein and minerals
of Spirulina. The UV-vis results show an increase in absorbance of functionalized
CNTs compared to curve nanoparticles Spirulina. Furthermore, in the IR spectra
completely different major peaks of Spirulina (1530 cm-1, 1547 cm-1, 3302 cm-1
and 1030 cm-1) without being masked by the presence of the NTC, demonstrating
that the ability to combine light of Spirulina remains. A complete characterization
provide the information necessary for the consolidation of a robust device for
artificial photosynthesis organometallic source.

Key words: Nanoparticles, Spirulina, artificial photosynthesis.
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COMPARISON OF DIFFERENT KINETIC UNSTRUCTURED
MODELS FOR THE OBTENTION OF BIODIESEL IN
HETEROTROPHY
Dulce Jazmín Hernández Melchora Teresa Romero-Cortesb, Ricardo Aguilar
Lópezc, Jaime A. Cuervo-Parrab y Pablo A. López-Pérezb*
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Algae belong to a large and diverse group of organisms ranging from unicellular to
multicellular. These organisms are able to produce organic compounds of industrial
interest using different substrates. In recent decades, the importance of algae has
increased since these organisms can thrive and produce various products, even
under very unfavorable growing conditions. Among the most important products
can be mentioned lipids (oils), carbohydrates, proteins and various raw materials
that can be transformed into biofuels such as biodiesel. Furthermore, a possible
yield of 150 barrels of biofuel per hectare of land used for photosynthetic growth of
these microorganisms is planned. Therefore, comes the need to analyze the
different kinetic structures described in the literature for the production of biodiesel
under heterotrophic conditions, in order to use them as base of simulation, scaling
and control. This paper explores the production of biodiesel under a modified
kinetic unstructured system continuously through the dynamic analysis (differential
equations function of time). For the numerical solution Runge-Kutta method was
used. The continued cultivation predicted biomass concentrations and yield over a
range of 5 to 10 g L-1 and of 0.3 to 0.5 g L-1 d-1, respectively. By virtue of nitrogen
limitation is observed an increase of 9% in the lipid content.

Keywords: Dynamic analysis; Productivity; Nitrogen
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SPECIES OF GORDONIA TERRAE ISOLATED FROM
MARINE SEDIMENTS AS A BIOTECHNOLOGICAL LIPID
SOURCE
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de Química, Universidad Nacional Autónoma de México, C.P. 04510, Ciudad de México. RectoríaSecretaría General, Universidad Autónoma Metropolitana, Prolongación Canal de Miramontes
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(email: erika_quintana@hotmail.com)

Organism of the class Actinobacteria constitute and important group in
biotechnology and its complexity in the prokaryotic world is one of the highest.
Members of this class produce mycelia and/or spores, and some produce mycolic
acids. It has been reported that they can form and accumulate lipid droplets (LD),
some made of triacylglycerols (TAGs). Lipids have a high impact in economic and
social areas because they may be employed to produce biodiesel or because they
may substitute commercial oils. In the present research, five strains of the genus
Gordonia isolated from marine sediments collected in the Gulf of California were
studied. The presence of mycolic acids were carried out using an organic
extraction and a TLC analysis. The organisms were grown in minimal liquid media
using different carbon sources (i.e. glucose, saccharose, glycerol and maltose) and
yeast extract as Nitrogen source in a proportion 1:1 (C:N). Tryacylglicerols were
stain using Nile Red and observed under epifluorescence microscopy at 590 nm.
Body droplets were observed in the five strains however Gordonia sp. 32.10.14
(C2) growing in Saccharose and Gordonia sp. 32b.12.15 (C4) growing in Glycerol
showed 50% of cellular volume of BD. The proportion of C:N was modified to 10:1
and 100:1 for strains C2 and C4. It has been found that as the quantity of Nitrogen
diminished, C2 and C4 formed and accumulate more BD. The later corresponded
to 95% of cellular volume. Tryacylglicerols were observed with Nile Red. It appears
that the presence of TAGs as storage material in the Gordonia strains is a typical
characteristic that may be exploited and further studied in lipid biotechnology.

Keywords: Gordonia terrae; Lipid droplets; Tryacylglicerols.
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STUDY OF RIBOSOMAL AND FUNCTIONAL GENES OF
DEEP SITES IN GULF OF MEXICO.
López Parra Verónicaa, Zapata Peñasco Norma Icoquihb, Sánchez Vallejo
Carlos Javiera, Cesar Santamaria Tochimania, Méndez Tenorio Alfonsoa y
Olguín Ruiz Gabriela Editha.
a

Laboratorio de Biotecnología y Bioinformática Genómica, Escuela Nacional de Ciencias
Biológicas, Instituto Politécnico Nacional, b Instituto Mexicano del Petróleo, México, D.F.

The development of complex computational algorithms has allowed researchers to
analyze some biological data, studying gene, protein and genomic sequences, in
order to perform homology studies, classification and evolution. In studies involving
the analysis of comparative genomics are the metagenomics, which allow the
analysis of genomic DNA from all microorganisms present in a bacterial
community, the primary objective of metagenomics studies is can to find not
culturable microorganisms, this has much importance because represent the most
percentage of terrestrial microorganisms. Furthermore, this type of analysis can
study the interactions of a microbial community and habitat interactions using
bioinformatics tools. In this work, a metagenomic study of samples collected from
deep sites in the Gulf of Mexico was performed. Analyses were performed using
data derived from the sequencing of DNA from each sample and bioinformatics
tools. The objective of this project is to identify the genes present in each analyzed
microbial community, especially ribosomal genes or genes particularly important in
roles the metabolic flux in the community, because environmental conditions in
these habitats are referred to as "extreme". We downloaded 1077 complete
genomes of Proteobacteria to form an index using the “Bowtie” tool. Subsequently
the corresponding alignments were made with the metagenomics sample that was
downloaded from MG-RAST server. With this analysis We obtained 1114
Alignments of 270,710 "reads" in total, indicating that 0.41% of the sample
corresponds to the Phylum Proteobacteria. Moreover the results of the analysis
done with the MG-RAST server resulted in 21.17% of the sample corresponding to
Phylum Proteobacteria. This is explained by the different methodology used,
because the program Bowtie is very strict when performing alignments, in addition
to the databases used for doing the identification are quite different, in the case of
server, the databases used was specialized in the 16S rDNA gene.

Keywords: Metagenomics; Bioinformatics; Gulf of Mexico.
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MPMP22 MODELLING: STRUCTURAL CHANGES
ASSOCIATED WITH THE MUTATION LEU16PRO IN THE
CMT1A DISEASE
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The Charcot Marie Tooth disease (CMT) is a disorder that affects the quality of life
of young adults. The most common subtype is 1A that has its origin in genetic
alterations in a gene located at the chromosome 17, which encodes the PMP22
protein. This protein is one of the multiple molecules that participate in the
formation of myelin. It is known that the mutant proteins could not perform its role
in the myelin layer, thus the muscles may not adequately be stimulated by the
peripheral nervous system, causing weakness, atrophy and deformity in patients.
The main objective of this study was to develop a molecular dynamic of the native
and Leu16Pro mutant PMP22 proteins. Patients often present this mutation and
this was the first to be described. It was built a model of the PMP22 native by
homology modeling and threading using as a template a protein evolutionary
related. The model was modified to generate the mutant Leu16Pro. Both proteins
(native and mutant) were placed in a phospholipid bilayer in order to simulate the
physiological conditions. The comparison of the behavior of the dynamics of the
native and mutant proteins showed that the Leu16Pro mutation produced changes
in the overall spatial distribution of the atoms; in the environment of the mutated
site it was showed an increment in the conformational flexibility in distal regions.
All these factors increase the heterogeneity of the PMP22 conformations and it
could affects its biological functions and its interactions with other biomolecules.

Keywords: Protein modelling; Charcot Marie Tooth 1A disease; PMP22
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De Novo assembly and Genetic Analysis of Helicobacter
pylori Strains Isolated from Patients Latin Associated
various pathologies
Zilia Yanira, Muñoz Ramíreza; Gabriela Edith, Olguín Ruiza; Alfonso, Méndez
Tenorioa; Francisco, Avilés Jiménezb; Francisco Javier, Torres Lópezb
aLaboratorio

de Biotecnología y Bioinformática Genómica, departamento de Bioquímica, Escuela
Nacional de Ciencias Biológicas, IPN.
bUnidad de Investigación Médica en Enfermedades Infecciosas y Parasitarias, UMAE Pediatría “Dr.
Silvestre Frenk Freund”, CMN Siglo XXI, IMSS.

Helicobacter pylori is the only bacterium recognized as type I carcinogen. Most of
the cases evolve to superficial gastritis and only 1-2% of patients infected with this
bacteria develop gastric cancer. Some genomic elements could be related to the
development of gastric cancer, as the presence of cag26 gene, however, the
different strains of H. pylori have a high genetic variability, which may be related to
the different phenotypes. In the Laboratory of Biotechnology and Genomic
Bioinformatics we have developed tools to conduct the comparative analysis
of complete genomes, which allow to assess differences in the content and structure
of the genomic material of the organisms. It was carried out the assembly and
analysis of 92 H. pylori genomes obtained by next generation sequencing (NGS) of
individuals with and without gastric cancer from Mexico and Colombia, where the
incidence of the infection is high. 92 of the sequence data obtained, 85 were
obtained high quality assembled. In analyzing cagPAI presence search, only 77 if
present, however two strains do not contain the gene responsible for synthesis
Cag26 protein.
Keywords: De Novo assembly, Helicobacter pylori, CagPAI, Bioinformatic.
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DESING AND IN SILICO VALIDATION OF A GENOTYPING
MICROARRAY FOR ALZHEIMER´S
Contreras Ramírez Kenya Lizbeth; Larios Serrato Violeta
Laboratorio de Biotecnología y Bioinformática Genómica, Escuela Nacional de Ciencias Biológicas,
IPN, Prolongación De Carpio y Plan de Ayala s/n 11340, México D.F.

One of the tools for analysis of biological data are microarrays or gene chips, which
allow studying genome by designing probes (DNA fragments), which represent
each specific gene. Alzheimer's is a neurodegenerative disease which has a
multifactorial nature. It is one of the most common dementia diseases among all of
the illnesses in the whole world. However, the diagnosis is often complex because
usually the first symptoms are similar to changes in aging and even if detected, it
can be confused with other conditions of dementia type. Currently, the detection
methods applied are often expensive and have some invasive cases. Due to these
cases, we have planted an idea of designing a microarray, through the creation of
a database (GEO datasets) and perform a R program that allows the analysis of
this information, for potentially interesting genes and designing probes, which will
be filtered and selected based on different design criteria of a microarray. Until
today it has created a database and designed and implemented a script to analyze
this biological information. Actually, the analysis detected 400 genes to design
probes with intersections of different pathological manifestations in multiple
projects related with Alzheimer's. These genes will be processed, based on
thermodynamic, sequential and composition parameters in order to choose their
representative fragments (potentially probes) for each sequence. It has been
observed that although different symptoms of Alzheimer´s disease, there are
affected genes that are repetitive in the analysis, based on these results we
inferred a genetic factor associated to this disease.

Keywords: Microarray; Alzheimer´s; Diagnosis.
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DESIGN OF A MICRIARRAY OF ASSESS STRAINS OF
TRICHODERMA SPP. FROM UNIVESAL FINGERPRINTING
CHIP (UFC).
Núñez Erik, Larios Violeta
Laboratorio de Biotecnología y Bioinformática Genómica, Escuela Nacional de Ciencias Biológicas,
IPN, Prol. De Carpio y Plan de Ayala s/n. 11340, México D.F. (email: eduart_not@hotmail.com)

Bioinformatics is a science that is having global relevance, it aims to design, create
and innovate computational tools for handling large amounts of biological
information with the purpose of have a sustainably interpretation and analysis of
data. One useful tool in bioinformatics is the microarray, because it allows
simultaneous analysis of a large number of genes, provides quantitative and
reproducible data. Thus this work aims to contribute in designing and obtaining
microarrays and genomic fingerprints in silico, allowing organizations to identify
species variants. It will be used in Trichoderma spp. due to its importance
biotechnology is used as biological control agent, it has a rapid growth and
development in a wide range of substrates. The objective is to design and validate
in silico a microarray that allows us to identify and characterize strains of
Trichoderma spp. Based on the genomic length of Trichoderma was determined
the UFC (Universal Fingerprinting Chip) to use. They were carried out virtual
hybridizations, distance tables and phylogenetic trees also are being designed and
selecting specific probes on Trichoderma proteins. With respect to universal
design, the best lengths of probes corresponding to a value of 14 and 15
nucleotides, as showing higher specificity and sensitivity to genus discrimination in
Trichoderma. With respect to the evaluation, the best condition corresponds to
zero mismatch as greater specificity observed in the behavior of the probes.

Keywords: Bioinformatics; Microarray; Trichoderma
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"DESIGN OF A PIPELINE TO DETERMINE METAGENOME
IN SEQUENCING DATA"
ESTHELA VIOLETA MÁRQUEZ FERNÁNDEZ, VIOLETA LARIOS SERRATO,
National School of Biological Sciences , Department of Biochemistry in the Laboratory of
Biotechnology and Bioinformatics Genomics, Professional Unit Lazaro Cardenas Extending Carpio
and Plan de Ayala s / n , Col. Santo Tomas Miguel Hidalgo C.P. 11340 Mexico City National
Polytechnic Institute.

Metagenomics has emerged as a science that enables to identify communities of
microorganisms, which they are hardly cultivable. Growing areas as NextGeneration Sequencing can be supported by emerging sciences such as
bioinformatics to analyze massive data. Concatenate software and standardize
parameters to analyze samples (Illumina platform) from different origin, enables a
reduction of time in obtaining results. The objective is to design and implement a
pipeline to identify organism in metagenomic samples. The strategy consists of 6
phases: (I) Selection of 5 samples of different origin (SRA databasets) and set a
data bank as reference, which include virus, bacteria, fungy and protozoa
sequences, (II) Quality Control and trimming (remove sequences with phred < 30,
repeated sequences and adapters) of the datasets, (III) Filtering information that is
not of interest as human genome (4 reference genomes were used), mitochondrial
and transcriptome, (IV) Assembly of metagenomic sequences, (V) Identification of
organisms by mapping or local alignment, algorithms with different level of
reliability and tracking were used, finally (VI) Display results through a dendrogram
representing the taxonomic relationships obtained in the identification.
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RELATIONSHIP OF GASTRIC CANCER DEVELOPMENT
WITH THE DIFFERENT VACA ALLELES, THE NUMBER OF
EPIYA-CAGA MOTIFS AND THE PRESENCE OF THE
DUPA GENE IN HELICOBACTER PYLORI
Torres, Robertob; Avilés, Franciscoa; Méndez, Alfonsob; Camorlinga,
Margaritaa; Becker, Marinac; Storey, Dylanc; Weis, Allisonc; Huang, Carolc;
Kong, Nguyetc; Weimer, Bartc; Torres, Javiera
a

UIM Enfermedades Infecciosas y Parasitarias Siglo XXI, IMSS, México ; Escuela Nacional de
b
c
Ciencias Biológicas, IPN, México ; University of California, Davis, US

Introduction: Helicobacter pylori strains carrying vacA-s1/i1/m1 allele are
associated with development of Peptic Ulcer and Gastric Cancer (GC) diseases,
and are more toxigenic when H. pylori is cagA+. cagA activity causes higher
degrees of inflammation and it has been observed that an increased number of
EPIYA motifs included in cagA, especially type C, increases the risk of GC
development. Furthermore, it has been suggested that dupA gene induces the
development of Duodenal Ulcer and confers protection against GC. Objective:
Relate the presence of dupA gene and the different vacA and cagA polymorphic
types with development of GC. Methodology: 20 Helicobacter pylori Mexican
strains (10 gastritis and 10 GC associated) were sequenced using the SMRTPacBio platform. Analysis and characterization of three studied genes were
performed in sillico. Results: 90% of the gastritis associated strains are dupA-,
including four with vacA-/s1/i1/m1 cagA-ABC alleles (s1/i1/m1-ABC); one with
s1/m1-ABC allele; one with s1/i1/m1-ABCC allele; one with s1/i1/m1-ABABC allele;
one with s1/i1/m2-ABC allele and one with s2/i2/m2-cagA- allele. Only one gastritis
associated strain is dupA+, and presents s1/i1/m1-ABCC allele. While 70% of the
GC associated strains are dupA+, one of which is s1/i1/m1-ABC; one s1/i1/m1AABC; one s1/i2/m2-ACC and three are s1/i1/m1-ABCC. Similarly, three dupA- GC
associated strains were identified, of which one is s1/i1/m1-AABC and two more
are s1/i1/m1-ABCC. Conclusion: vacA-s1/i1/m1 cagA-ABC dupA- genotypes are
mostly found in Gastritis associated strains, while vacA-s1/i1/m1 cagA-ABCC
dupA+ are mostly found in GC.
Keywords: Helicobacter pylori; Gastric Cancer; vacA; cagA; dupA.
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BIOINFORMATIC ANALYSIS OF RETINOBLASTOMA:
TRANSCRIPTOME OBTAINED BY NEXT-GENERATION
SEQUENCING (RNA-SEQ)
Lic. en Biología Carlos Ivan Vencedor Meraza, Dra. Martha Verónica Ponce
Castañedab, Dr. Alfonso Méndez Tenorioa
Laboratorio de Bioinformática y Biotecnología Genómica, Depto. de Bioquímica, Escuela Nacional
de Ciencias Biológicas del Instituto Politécnico Nacional a. Laboratorio de Biología molecular de la
Unidad de Investigación en Enfermedades Infecciosas y Parasitarias del Hospital de Pediatría del
Centro Médico Nacional Siglo XXIb

Retinoblastoma is the most common intraocular tumor in infants. There are risk
factors for the development of retinoblastoma that remain unknown, when no
mutational events occur in the RB1 gene. Previous studies indicate an overlap
between risk factors for retinoblastoma development and infectious agents. The
research group of Dr. Ponce has identified viral sequences of Human Papillomavirus
in cases of retinoblastoma by southern blot with DNA obtained by degenerate
oligonucleotides for capsid proteins. In order to characterize cancer-related mRNA
isoforms, modified regulatory regions and sequences of viral origin in retinoblastoma
a bioinformatic analysis is being performed. In the present study RNA-seq
sequences of pediatric patients with retinoblastoma are analyzedTo detect viral
sequences the standard in the transcriptome analysis is followed, Alignment of the
sequences obtained with the human genome through the Bowtie and TopHat tools.
The sequences that do not correspond to human are analyzed through k-mer
classification tools Kraken and ONECODEX. So far we have analyzed a sample
through k-mer calssification tools and we are working in de novo assembly. The
results for virus detection are negative.

Keywords: Retinoblastoma, HPV, Rna-seq
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REGENOM: A PHYLOGENOMIC SOFTWARE BASED IN
THE CONTENT AND REARRANGEMENT OF
ORTHOLOGOUS GENES

a

Sánchez Vallejo Carlos Javiera, Olguín Ruiz Gabriela Editha, Maldonado
Rodríguez Rogelioa, Lloret Sánchez Lourdes Teresab, Méndez Tenorio
Alfonsoa.
Laboratorio de Biotecnología y Bioinformática Genómica, Instituto Politécnico Nacional, México,
b
D. F. Instituto de Diagnóstico y Referencia Epidemiológicos (InDRE), Dirección General de
Epidemiología, Secretaría de Salud, México, D. F.

A novel software for phylogenomic studies, named ReGenom, based in the
analysis of the content and rearrangement of orthologous genes was made and
tested. Bacterial whole ORFomes were compared with BLAST in order to identify
orthologous genes shared between all pairs of selected Pseudomonas and
Aeromonas strains. Then, the minimum number of changes, needed to transform
the order of orthologous ORFs in one strain to the order in another strain was
calculated. The calculation was done, either independently or simultaneously, with
the three types of gene rearrangements: gene exchanges, gene displacements
and gene inversions. Distance scores were calculated and used for estimating
phylogenomic trees. The performance of this analysis was tested with 25 bacterial
genomes: 22 Pseudomonas and 3 Aeromonas. Phylogenomic trees were obtained
using independently or simultaneously all types of gene rearrangements, and the
resultant trees were compared with that based in the content of orthologous genes.
Results show that only the reconstructions based in all the three types of
rearrangements, have a similar behavior than that based in the content of
orthologous. When this analysis was done using a single type of gene
rearrangements, some strains were placed in unexpected branch positions.
However, the strains were appropriately placed when the three types of gene
rearrangements were included. The capability of this strategy to discriminate
between strains with different degree of relatedness was similar to that produced
by virtual hybridization. The statistical tree analysis supports its reliability.
Keywords: Genomic Rearrangements; Phylogenomic.
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COMPARATIVE GENOMICS OF THE GENUS
MYCOBACTERIUM

a

Olguín Ruiz Gabriela Editha, Sánchez Vallejo Carlos Javiera, Lloret Sánchez
Lourdes Teresab, Galván Rodríguez Mauricio Axela, Santiago Hernández
Juan Carlosc, Méndez Tenorio Alfonsoa.

Laboratorio de Biotecnología y Bioinformática Genómica, Instituto Politécnico Nacional, México, D.
b
F. Instituto de Diagnóstico y Referencia Epidemiológicos (InDRE), Dirección General de
c
Epidemiología, Secretaría de Salud, México, D. F. Laboratorio de Diagnóstico Molecular, Instituto
Politécnico Nacional, México, D. F.

The genus Mycobacterium is the causative agent of tuberculosis and leprosy, plus
more than 150 species group called non-tuberculous (MNTs) that cause potentially
also known as mycobacterial infections. The taxonomy of this genus is difficult
because the analysis of individual or multilocus sequences sometimes not resolved
at the species level. The identification of species within this genus, has both
medical and relevance of basic science, which seeks to contribute to the
understanding of diversity. With the development of bioinformatics tools, you can
make comparisons between genomic sequences present in the databases. In this
project several comparative genomics studies using the gene, protein and genomic
65 strains of the genus Mycobacterium sequences were performed. Bioinformatic
analysis based on various comparative genomic analysis revealed genomic
information sharing and in which 65 strains differ; phylogenomic classifications
such information were made and similarities between strains of the same species
and strains were identified with shared clinical features; and identify the most
strains showing differences between those closest evolutionary and report on
changes in the genome that are directly related to the speciation in this genus. This
is because the phylogenomic techniques provide a wealth of information, because
performing whole genome analysis and allow to observe changes from a single
nucleotide in the genome sequence, can use the coding and noncoding regions
and may consider events genomic reorganization.
Keywords: Mycobacterium; Genomic Rearrangements; Phylogenomic.

Mar del Norte No. 5, Col. San Álvaro Azcapotzalco C. P. 02090, México, D. F.
Tel. y Fax: 5623 3088 email: colegioibq@hotmail.com, colegioibq@yahoo.com.mx

XX Biochemical Engineering National Congress
IX Biochemical Engineering International Congress
XIV Biomedicine and Molecular Biotechnology Scientific
Meetings
Veracruz, México 16-18, Marzo 2016

Lorem ipsum
Da Vinci, Leonardo; Newton Issac; Einstein Albert (*)
(*) Laboratoy of Research, National School of Biological Sciences, IPN, Prol. De
Carpio y Plan de Ayala s/n. 11340, México city. email: einsteinalbert@anymail.net
Lorem ipsum ad his scripta blandit partiendo, eum fastidii accumsan
euripidis in, eum liber hendrerit an. Qui ut wisi vocibus suscipiantur, quo dicit ridens
inciderint id. Quo mundi lobortis reformidans eu, legimus senserit definiebas an
eos. Eu sit tincidunt incorrupte definitionem, vis mutat affert percipit cu, eirmod
consectetuer signiferumque eu per. In usu latine equidem dolores. Quo no falli viris
intellegam, ut fugit veritus placerat per. Ius id vidit volumus mandamus, vide veritus
democritum te nec, ei eos debet libris consulatu. No mei ferri graeco dicunt, ad
cum veri accommodare. Sed at malis omnesque delicata, usu et iusto zzril meliore.
Dicunt maiorum eloquentiam cum cu, sit summo dolor essent te.
Blandit incorrupte quaerendum in quo, nibh impedit id vis, vel no nullam
semper audiam. Ei populo graeci consulatu mei, has ea stet modus phaedrum.
Inani oblique ne has, duo et veritus detraxit. Tota ludus oratio ea mel, offendit
persequeris ei vim. Eos dicat oratio partem ut, id cum ignota senserit intellegat. Sit
inani ubique graecis ad, quando graecis liberavisse et cum, dicit option eruditi at
duo. Homero salutatus suscipiantur eum id, tamquam voluptaria expetendis ad
sed, nobis feugiat similique usu ex.
Vis prodesset adolescens adipiscing te, usu mazim perfecto recteque at,
assum putant erroribus mea in. Vel facete imperdiet id, cum an libris luptatum
perfecto, vel fabellas inciderint ut. Veri facete debitis ea vis, ut eos oratio erroribus.
Sint facete perfecto no vel, vim id omnium insolens. Vel dolores perfecto pertinacia
ut, te mel meis ullum dicam, eos assum facilis corpora in.
Mea te unum viderer dolores, nostrum detracto nec in, vis no partem
definiebas constituam. Dicant utinam philosophia has cu, hendrerit prodesset at
nam, eos an bonorum dissentiet. Has ad placerat intellegam consectetuer, no
adipisci mandamus senserit pro, torquatos similique percipitur est ex.
Keywords: Lorem ipsum; delicata; dolores;
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MODIFICATION IN SILICO OF THE ACTIVE SITE OF
PHENOL ACID DECARBOXYLASE FROM
LACTOBACILLUS PLANTARUM

a

José Carlos Parada Fabiána; José Luis Muñoz Sáncheza; Humberto
Hernández Sánchezb

Laboratorio de Regulación Celular, Escuela Nacional de Ciencias Biológicas, Prol. Carpio y Plan
b
de Ayala s/n. México D.F. 11340 México, D.F. Laboratorio de Biotecnologia de Alimentos, Escuela
Nacional de Ciencias Biológicas, Unidad Profesional Adolfo López Mateos, Av. Wilfrido Massieu
Esq. Cda. Miguel Stampa s/n, C.P.07738 México, D.F.

INTRODUCTION The flavonoids compounds are synthesized by plants in the
secondary metabolism, where they act as defenses. The phenolic acids such as p
coumaric acid, ferulic and caffeic, are toxic to bacteria. The phenol acid
decarboxylase activity (PAD) is a detoxifying system induced by these compounds.
The PAD has an approximate weight of 93 kDa. The PAD becomes p coumaric
acid in 4 vinyl derivatives, less toxic compounds. It knows sequence of several
PAD provenient of different microorganisms, one of the most studied, is belonging
to Lactobacillus plantarum, this species presents the best activity in the presence
of phenolic acids. Besides being a potential probiotic strain, whereby not only can
be used in the agricultural industry, but also in the food industry. OBJECTIVE To
increase the affinity of PAD enzyme of L. plantarum for their substrates using
bioinformatics tools. RESULTS 545 amino acid sequences were downloaded
corresponding to the PAD enzyme from different organisms, only one gender was
selected from these groups, obtaining 78 different genera. A tree was made to
group by clades obtained 23 new groups. They were divided according to their
substrate binding site into three groups: It worked with Curtobacterium sp,
Citrobacter sp and L. plantarum. It was calculated G of binding to substrate by
molecular docking: for Curtobacterium sp (-7.99 kcal/mol); Citrobacter sp (-7.48
kcal/mol) and L. plantarum (-7.45 kcal/mol). By changing the amino acids
sequence of the active site of L. plantarum was reached to have a G of -8.28
kcal/mol. CONCLUSION Through molecular docking was achieved to increase the
affinity of the PAD enzyme for p coumaric acid, including a higher value than the
genus Curtobacterium which showed the greatest affinity.
Key wods: Lactobacillus plantarum; Phenolic acid decarboxylase; Molecular
docking
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GENOMIC FINGERPRINT GENERATED IN SILICO OF THE
NEW HUMAN -1 HEPEGIVIRUS (HHPGV -1) FOUND IN
BLOOD TRANSFUSIONS
Carreño-Durán Luis Ramón, Castillo Castillo Sergio Irving, Hernández Olicón
Aura Patricia, Sánchez-Vallejo Carlos Javier, Méndez Tenorio Alfonso,
Santiago Hernández Juan Carlos.
< Escuela Nacional de Ciencias Biológicas, Departamento de Bioquímica, Laboratorio de
Diagnóstico Molecular. Prolongación Manuel M. Carpio, s/n. esq. Plan de Ayala, Col. Santo Tomás.
Del. Miguel Hidalgo. CP: 11340. México, D.F. Tel. 5729-60- 00, 5729-63-00 ext.62320 Email:
cadulura28@gmail.com
>

INTRODUCTION Researchers at Columbia University identified in September 2015
a new virus, called Hepegivirus-1 (HhpgV-1) detected in blood samples at blood
banks of the National Institutes of Health (NIH) in the USA. This finding highlights
the possible need to expand the panel of tests for the detection of the new virus in
blood donors. OBJECTIVES generate a distinctive genomic fingerprint for HhpgV-1
and compared with that obtained with other Flavivirus. methodology universal 1327
9-mer probes called UFC-9 microarray specially designed to produce genomics
fingerprints with approach for building phylogenomics trees using the VH,
Microarrayspics and MEGA software. Results based on the comparative analysis of
genomic imprint have yielded encouraging results to produce a single distinctive
genomic mark for HhpgV-1, which allows to differentiate more than 76 virus of the
Flaviviridae family, such as the human Hepacivirus, and Pegivirus, (Hepatitis C and
G) and animals (bats, horses, monkeys and rodents) which share characteristics
with this new virus observed in the shaft generated phylogenomics proximity with
Hepatitis C. CONCLUSIONS We tested the ability of UFC-9 ,discrimination be
relevant in the analysis of this phylogenomics similarities with Hepatitis C virus,
showing the usefulness of the microarray UFC-9 and Virtual genomic hybridization
to create distinctive footprints and generate phylogenies based on them.

Keywords: Human Hepegivirus-1; Blood Transfusion; Genomic fingerprint.
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A COMPUTATIONAL ASSAY TO DESIGN AN EPITOPEBASED PEPTIDE VACCINE AGAINST VP-7 PEPTIDE OF
ROTAVIRUS G12 OF RECENT CIRCULATING IN MEXICO
Carreño-Durán Luis Ramóna, Gómez Santiago Fabiánb, Santiago Hernández
Juan Carlosa.
aEscuela

Nacional de Ciencias Biológicas, Departamento de Bioquímica, Laboratorio de
Diagnóstico Molecular. bLaboratorio de Virus Gastrointestinales, Departamento de Virología del
Instituto de Diagnóstico y Referencia Epidemiológicos (InDRE), México, D.F
Email: cadulura28@gmail.com

INTRODUCTION Each year, rotavirus causes about 600,000 deaths related to
diarrhea in children under age 5 in worldwide. Currently, two rotavirus vaccines have
been licensed and approved by WHO, however, in some middle and low income, the
effectiveness of the vaccines have proven to be substantially lower when driving
different genotypes integrated in the vaccines. OBJECTIVE Design a vaccine
candidate against to epitopes based on VP7 to trigger a significant immune
response, considering four criteria: good conservation of the sequences, stimulation
of T and B cells, and good affinity interaction with MHC-1 allele and high population
coverage. METHODOLOGY The VP7 protein sequences obtained from samples of
the National Network of Public Health Laboratories in Mexico, were analyzed to
identify the most immunogenic domains, the consensus sequence was verified
through various parameters (antigenicity, hydrophobicity, hydrophilicity,
transmembrane regions, etc.) RESULTS Multiple potential epitopes were found to
induce responses in B and T cells Furthermore, the conservation analysis was
shown to be greater than 60%. A population coverage of 99%, including North
America, where the disease is most prevalent, to analyze the stimulation of 12
supertypes MHC allele was achieved. CONCLUSIONS The results suggest that the
designed epitopes are good candidates for the establishment of a peptide vaccine
that can trigger an effective immune response in vivo, and that can potentially raise
both humoral and cell-mediated immune response.

Keywords: Rotavirus; Vaccine; Epitope; Humoral immunity; Cellular immunity
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IDENTIFICATION OF REGIONS INFORMATIVE FOR
GENOTYPING HEPATITIS C VIRUS BY VIRTUAL
HYBRIDIZATION

a

Silva Garduño Angélica Guadalupea, Sánchez Vallejo Carlos Javiera, Olguín
Ruíz Gabriela Editha, Lloret Sánchez L. Teresab, *Méndez Tenorio Alfonsoa.
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acilegna_encb@hotmail.com, lloretys@gmail.com.

Abstract
Hepatitis C virus (HCV) is the causal agent of acute and chronic hepatitis and liver
cirrhosis and hepatocellular carcinoma. HCV is the leading cause of death by
hepatocellular carcinoma associated with pathogens and blood transfusion. Mexico
has reported about 192,000 cases of viral hepatitis between 2000 and 2007, of
which 11.7% are of unknown etiologic agent. The genetic heterogeneity of this
virus whose genome is RNA, has been classified into seven genotypes sixty seven
subtypes. It has been reported that some genotypes are resistant to drugs at the
genotype level identification is of great importance for the treatment and early
detection to reduce morbidity and mortality in the affected population. From the
sequence of complete genomes deposited in the database, you can make
phylogenomic comparisons. In this paper our aim is to compare the HCV
phylogeny obtained from whole genome sequences, with highly informative regions
obtained from Virtual Hybridization thats allow us to define their genotyping.
Materials and methods
A representative from the genetic sequences of the seven genotypes of HCV
obtained from GenBank, will take place the Virtual hybridization using the software
VirtualHyb. With the sequences of the regions obtained distance matrix is created
to build a tree with phylogenomic method Neighbor-Joining distance to be
displayed with Mega program.
Results
115 regions in total were obtained for genotypes of HCV. The resulting
phylogenomic tree presents a very similar topology to that reported using
sequence comparison of complete genomes in which the seven genotypes are
present. It is working with highly informative regions of the One difference is the
location of some genotypes not assigned within the already established groups.

Keywords: Hepatitis C virus (HCV); genotypes; subtypes; Virtual Hybridization.
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CONFORMATIONAL DYNAMICS OF THE RMLA ENZYME
ALONG THE BIOSYNTHESIS PATHWAY OF dTDP-LRHAMNOSE. EXPLORING AN ALLOSTERIC ENZYME
REGULATION MECHANISM
Humberto Garcia Arellanoa and Eduardo Jardón Valadezb
aDepartamento

de Ciencias Ambientales, Universidad Autónoma Metropolitana-Lerma. Lerma,
Estado de México, C.P. 52005. bDepartamento de Ciencias de la Tierra, Universidad Autónoma
Metropolitana-Lerma. Lerma, Estado de México, C.P. 52005.

We generated 400 ns molecular dynamics (MD) simulation trajectories for the
thymidyl transferase enzyme (RmlA) of Pseudomonas aeruginosa. This enzyme is
involved in the biosynthesis of dTDP-L-rhamnose, a precursor of the cell walls of
many pathogenic bacteria such as Mycobacterium tuberculosis. In Pseudomonas
aeruginosa the dTDP-L-rhamnose is synthesized from glucose-1-phosphate (G1P)
and thymidine triphosphate (TTP) in a four-step pathway catalyzed by enzymes
encoded by the rmlBDAC operon, with RmlA being the first enzyme of the pathway.
RmlA is an allosteric enzyme that is inhibited by dTDP-L-rhamnose and is therefore
the point of regulation of the pathway. In this work we analyze the conformational
changes of RmlA with and without ligands attached to the active site, such as G1P
or TTP. Molecular Dynamics simulations were performed in order to explore the
conformational space of the RmlA enzyme. In addition, we set up the complex
containing both ligands. We found that ligands attached to the active and allosteric
site favor the formation of secondary structure domains that affect the modulation of
the protein dynamics. The molecular dynamic trajectories of the enzyme-substrate
complexes showed remarkable differences from that of the enzyme itself.
Understanding the conformational dynamics of the enzyme may shed light for
designing new inhibitor ligands.

Keywords: molecular dynamics, Pseudomonas aeruginosa, inhibitors.
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ANTI-MIR-33 AND ANTI-MIR-122 IN SILICO SEQUENCE
DESIGN FOR HYPERCHOLESTEROLEMIA TREATMENT
BY GEN THERAPY
Ortiz-Ibarra, Antonio Ismaela; Sánchez-Cedillo, Jorgea; Oseguera-Guerra,
Berenicea; Peralta-Zaragoza, Oscar b and Ibáñez-Hernández, Miguel a
a

Laboratorio de Terapia génica, Dtpo. de Bioquímica, ENCB-IPN, Prol. Carpio y Plan de Ayala s/n,
Santo Tomas, Del. Miguel Hidalgo, México D.F., C.P., 11340.
a
Laboratorio de Terapia génica del INSP, Universdad 655, Sta. María Ahuacatitlán, Cuernavaca,
Morelos, México. 62100.

The global incidence of atherosclerosis has increased over the years, due to current
lifestyle and poor eating habits, becoming a major public health problem.
Hypercholesterolemia is the major metabolic risk factor for the development of
atheroma. The microRNA-33 (miR-33) negatively regulates the synthesis of ABCA1
membrane transporters, which are essential for HDL synthesis in hepatocytes.
Furthermore, the microRNA-122 (miR-122) inhibits AMPK signaling pathway. The
aim of this work was to design a gene construct containing specific sponge
sequences anti-miR-33 and anti-miR-122 that is expressed in hepatocytes. In silico
analysis of the anti-miR-33 sponge sequence, showed two different forms of
interaction with miR-33 in the three binding sites of the anti-miR-33 sponge, partial
union and complete union; in addition, anti-miR-122 sponge sequence, showed only
one form of interaction with miR-122, complete union. Likewise, it was found that
that the sponge sequences may be targeted by different microRNAs, but only with
partial interaction and most of them are not expressed in hepatocytes. This indicates
that the anti-miR-33-anti-miR-122 sponge sequence, may suppress the action of
miR-33 and miR-122. It was also been included the tissue-specific PEPCK promoter
to drive expression exclusively to hepatocytes and so the recombinant plasmid
pPEPCK-anti-miR-33-anti-miR-122-IRES-EGFP was obtained. This construction
could be used in gene therapy to reduce cholesterol levels and the atherogenic risk.

Keywords: Atherosclerosis; Gene therapy; miRNA sponge; microRNA-33;
microRNA-122.
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MODELING MOLECULAR OF PHOSPHOPROTEIN OF
RABV
Eduardo Miguel Dávila-González1, Fernando Guadalupe Bastida-Gonzalez1 2,
José Correa-Basurto3, Paola Berenice Zarate-Segura1 4
1
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3

Laboratorio de Biología Molecular ESM-IPN , ISEM , Laboratorio de modelado de la ESM-IPM ,
4
Departamento de Bioprocesos de UPIBI-IPN

Rabies is a 100% lethal disease caused by rabies virus (RABV), genome RABV
encodes five proteins consider the phosphoprotein, this is formed by 297aa, its
structure presents binding sites into proteins and dimerization site, plays an
important role in viral transcription and replication, acts as cofactor in transcription
and replication; It has important role in evading the immune system and is an
antagonist of INFα / β. Is not reported a complete model of the three dimensional
structure of the RABV phosphoprotein recently that allows to study its interaction
with the biological environment. Therefore model was generated in silico monomer
RABV the phosphoprotein and protein-protein docking was performed to generate
the dimer phosphoprotein. Monomer structure RABV phosphoprotein containing
protein binding sites and dimerization site validated using bioinformatic tools
obteined quality factor of 89.29 (ERRAT) and 98.3% residue, althow was obtained
favorable sites and allowed (RAMACHANDRAN), also in the protein-protein
docking, to obtain the dimeric structure RABV phosphoprotein present similar
binding interactions determined between the alpha chains that bind the monomer
to the Crystal 3L32, as Phe114- Ile104, Val129 -Phe93, Leu97-Ile125, among
others. Dimer getting 88,735 (ERRAT) and 95.7% (RAMACHANDRAN) was
validated. A three-dimensional validated dimeric structure of RABV phosphoprotein
was obtained.

Key words: Phosphoprotein; Rabies; Modelling
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PRODUCTION OF RETROVIRAL PSEUDOTYPES
CARRYING INFLUENZA H7 HEMAGGLUTININ
Karen Delgadillo-Gutiérrez, Juan A. Castelán-Vega,
Alicia Jiménez-Alberto, Rosa María Ribas-Aparicio.
Departamento de Microbiología, Escuela Nacional de Ciencias Biológicas, Instituto Politécnico
Nacional, Mexico City, Mexico. E-mail: karendg66@gmial.com, rribas233@yahoo.com.

INTRODUCTION: Retroviral pseudotypes (RP) are used as safe instruments to
mimic the structure and surface of highly pathogenic viruses. They are chimeric
virus particles generated through a process termed pseudotyping, consisting in the
incorporation of surface proteins of a virus on the membrane of other viruses by
cotransfection of specific genes inserted into plasmids. One application of PR is
the detection of neutralizing antibodies against hemagglutinin (HA) of high
pathogenicity avian influenza (HPAI) viruses, replacing the use of live pathogenic
viruses and thus reducing biological risk. OBJECTIVE: To produce retroviral
pseudotypes carrying the HA from an HPAI H7 virus and chemiluminescence or
fluorescence-based reporter systems. METHODOLOGY: A recombinant plasmid
carrying the codon-optimized gene for HA [A/Mexico/2817/2006(H7N3)] was
constructed; this plasmid and those from the plasmid DNA ViraSafe™ system were
cloned in Escherichia coli DH5, purified, and characterized spectrophotometrically
and by restriction mapping. RPs were produced by cotransfection of 293T HEK
cells. Supernatants were collected 48 h post-transfection. RPs titers were
measured by reporter gene expression on 293T HEK cells. RESULTS: The
plasmid DNA lots met the standard of quality control (identity, concentration and
purity). We obtained functional RPs based on chemiluminescence and
fluorescence reporter systems. Chemiluminescence-based RPs reached 600.000
to 1,000,000 relative luminescence units per mL. CONCLUSIONS: RPs carrying
the H7 HA from influenza virus are functional for use in neutralization assays.

Keywords: retroviral pseudotypes; hemagglutinin; avian influenza.
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THE IMPACT OF LIPIDS IN THE GLOBAL GENETIC
EXPRESSION OF Mycobacterium tuberculosis DURING
ITS ADAPTATION TO DORMANCY.
Diana Angelica Aguilar Ayalaa, Dieter De Coninckc, Dieter Deforcec, Filip Van
Nieuwerburghc, Juan Carlos Palominob, Peter Vandammeb, Anandi Martinb,
Jorge Alberto González y Merchanda.
a

Laboratory of Molecular Microbiology, Department of Microbiology, National School of Biological
Sciences, National Polytechnic Institute. Mexico, Federal District. bLaboratory of Microbiology,
Department of biochemistry and Microbiology, Faculty of Sciences, Ghent University, Belgium
Ghent. cLaboratory of Pharmaceutical biotechnology, Faculty of Pharmaceutical sciences, Ghent
University. Belgium, Ghent.

It is estimated that one third of the world’s population has latent tuberculosis infection
(LTBI). LTBI is asymptomatic; the TB bacillus becomes refractory to antibiotics and,
in low- and moderate-endemic countries, most active TB cases arise by reactivation
of LTBI. Although several in vitro models exist to mimic the environment of dormant
bacilli during latency, cultures grown in the presence of lipids, the most abundant
molecules surrounding bacilli in vivo, have not been extensively explored. We
considered previous studies on gradual depletion of oxygen and lipids as carbon
source, which make the bacilli switch-on their program related to a dormant stage:
slow growth, lipid bodies’ accumulation and drug tolerance development. As
Mycobacterium tuberculosis (Mtb) accesses fatty acids and cholesterol from the
macrophage host cell and use them to establish the infection and to survive during
dormancy. Our objective was to determine and analyze the transcriptome of Mtb in
an in vitro model of dormancy based on lipids. Mtb H37Rv was adapted to grow in
Dubos medium supplemented with a mixture of long-chain fatty acids (palmitic,
stearic and oleic acids) plus cholesterol, in aerobic conditions, as well as in hypoxic
conditions to perform the in vitro latency model. The global transcriptome of Mtb was
analyzed by RNAseq. Our results showed that ncRNAs were present in large
quantities in lipid conditions and such abundance was due to accumulation of
MTS2823 sRNA. In general, presence of lipids leads to a decreased expression of
many codifying genes. Among the differential expressed codifying genes, the
presence of lipids favored overexpression of genes that code for conserved
hypothetical proteins, involved in cell wall and cell processes and genes involved in
intermediary metabolism and respiration.
Keywords: Mycobacterium tuberculosis; lipids; dormancy; RNAseq;
transcriptomics.
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IMPLEMENTATION OF A REAL TIME PCR FOR
DETECTION OF Mycoplasma pneumoniae IN PATIENTS
WITH COMMUNITY-ACQUIRED PNEUMONIA
Jocelin Merida-Vieyraa, b, Agustín De Colsa-Ranerob, Rosa María RibasAparicioa, Alejandra Aquino-Andradeb
a

Laboratorio de Producción y Control de Biológicos. Escuela Nacional de Ciencias Biológicas, IPN.
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Prol. de Carpio y Plan de Ayala s/n, 11340, México City, Mexico. Laboratorio de Microbiología
Molecular. Instituto Nacional de Pediatría. Insurgentes Sur 3700-C, Insurgentes Cuicuilco,
Coyoacán. México City, Mexico

Introduction. Mycoplasma pneumoniae is a leading cause of community-acquired
pneumonia (CAP) in pediatric patients. The diagnosis of M. pneumoniae as an
etiological agent of pneumonia is complicated. The low sensitivity of culture and
the need for incubation for several weeks have led to the use of molecular tests
such as PCR. The advantages of PCR over culture are higher sensitivity,
specificity and less time to obtain results. Objective. To implement a real time
PCR technique for detection of M. pneumoniae in patients with CAP. Methods.
Using the DNA of M. pneumoniae ATCC 155310D we amplified 452bp and 338bp
from the P1 gene and CARDS gene, respectively. The sequence identity was
confirmed by BLAST. Dilution series of each target (107-100 DNA molecules/L)
were performed. Amplification of each dilution of P1 (117pb) and CARDS (73pb)
genes was performed by real time PCR using TaqMan® probes. Results.
Standard curves for each gene were obtained. The analytical sensitivity of the P1
gene was established in a Ct≤35 (102 DNA molecules/L) and for the CARDS toxin
gene was established in a Ct≤36 (101 DNA molecules/L). Conclusion. This real
time PCR technique was able to detect 10 DNA copies/L for CARDS gene and
100 DNA copies/L for P1 gene from M. pneumoniae. This diagnostic method can
be useful in the detection of M. pneumoniae in nasopharyngeal swabs from
patients with CAP.

Keywords: Mycoplasma pneumoniae; Real Time PCR; Community-Acquired
Pneumonia
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SEXUALLY DIMORPHIC EXPRESSION OF FOXL2 GENE
IN GONADS OF THE VIVIPAROUS FISH CHAPALICHTHYS
ENCAUSTUS
Guerrero Estévez Sandra Milena, Rivera Gutiérrez Sandra, Alarcón
Hernández Ernesto, López López Eugenia
Escuela Nacional de Ciencias Biológicas, IPN, Prol. de Carpio y Plan de Ayala s/n Colonia Santo
Tomás, C.P. 11340, México, D.F. (email: milenaestevez3@gmail.com)

The Foxl2 gene (Forkhead box L2) is a transcription factor used as an ovarian
differentiation marker in vertebrates. It functions in the differentiation of the follicle
cells surrounding the oocyte and in the regulation of the aromatase gene, which is
involved in steroidogenesis. Foxl2 displays a dimorphic expression pattern in fish.
Its expression has not been detected in the testis of some species; while other
species show a lower expression in the testis than in the ovary. The objective of
this work was to assess the expression pattern of the Foxl2 gene in adult males
and females of Chapalichthys encaustus, a species belonging to the Goodeinae
subfamily of viviparous fish, which is endemic to Mexico. RNA was extracted from
ovaries and testes. Synthesis of cDNA was performed and Foxl2 gene was
amplified using real time PCR. Foxl2 expression was detected in feminine and
masculine gonads. However, the expression was greater in the ovary than in the
testis. The melt curve suggests that the same isoform of Foxl2 was found in both
gonads. In the ovary, Foxl2 may function in the development and maintenance of
follicle cells; while in the testis, Foxl2 may be involved in the regulation of the
aromatase gene. These results provide a base line to assess the potential effects
of endocrine disruptors on Foxl2 expression. In conclusion, Foxl2 gene is
expressed in the ovary and the testis of C. encaustus, showing a sexually
dimorphic expression pattern, which is conserved among vertebrates.

Keywords: Foxl2; Real time PCR; Viviparous fish
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DETECTION OF PAPAYA RINGSPOT VIRUS (PRSV) IN
WEEDS ASSOCIATED TO PAPAYA (Carica papaya)
PLANTATIONS IN THE STATE OF COLIMA
Irving Iván Rodríguez Rodrígueza, Manuel de Jesús Bermúdez Guzmánb,
Francisco Javier Delgado Virgena and Salvador Guzmán Gonzálezc
aInstituto

Tecnológico de Colima, Av. Tecnológico No. 1, Villa de Álvarez, Col.
C. E. Tecomán, km 35 Carretera Colima-Manzanillo, Tecomán, Col.
cFCBA, Universidad de Colima, km 40 Carretera Colima-Manzanillo, Tecomán, Col.
bINIFAP

Papaya ringspot virus (PRSV) constitutes a limitant factor in papaya production. This
virus has caused a decrease in production and fruit quality in papaya plantations
without a disease management program. The presence of vectors and weeds
(alternate hosts) all year round in papaya plantations represents a major way to
PRSV dissemination. This work was aimed to detect PRSV in papaya plantations
and the weeds associated to them by RT-PCR. Weed and papaya tissue samples
were collected in Las Conchas, Ixtlahuacán, Colima, refrigerated and transported to
the Plant Biotechnology Lab of INIFAP, C. E. Tecomán, then stored at -70 °C. Foliar
tissue with viral symptoms was pulverized with liquid nitrogen and total RNA was
extracted usind “Tripure” (Roche) according to the manufacturer’s instructions.
Reverse transcription was performed with “Reverse Transcription System”
(Promega) and universal potyvirus primers Nib2F and Nib3R (Zhen et. al., 2008)
were employed for the PCR reaction. PCR products were stained with ethidium
bromide in 1% agarose gels with SB buffer. A total of 16 samples have been
analyzed so far, with 4 of them presenting a 350 bp potyvirus fragment band. PRSV
was detected in Cucurbita foetidissima and Carica papaya. Further sampling of other
papaya plantations and the sequencing of the amplicons obtained in this study are
yet to be performed.

Keywords: PRSV; C. papaya; weeds
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OBTAINING, PURIFICATION AND IDENTIFICATION OF
THE HYPOTHETICAL PROTEIN HP0953 OF Helicobacter
pylori DURING ADHERENCE
Nancy Karina, Arteaga-Resendiz1,2; Rosa María, Ribas-Aparicio2; José de
Jesús, Olivares Trejo3; Norma, Velázquez Guadarrama1.
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and Biological Control, Department of Microbiology, Instituto Politécnico Nacional, Laboratory of
Iron Acquisition, Universidad Autónoma de la Ciudad de México.

Into the genome of H. pylori are 499 open reading frames (ORF) annotated as
hypothetical proteins, ie, not its structure or function is known, so it is important to
identify those genes that may be involved in the adhesion process and thereby
meet the mechanisms used for H. pylori colonization of the gastric mucosa. By in
silico analysis showed that H. pylori has similar proteins to those that assemble
fimbriae in other bacteria, and HP0953 one of these proteins was overexpressed
during the bonding step in biofilm formation, so this study aims obtain and purify
the hypothetical protein HP0953 and determine its participation in adhesion. To
obtain the protein HP0953 was constructed the pGEX-HP0953 plasmid, whose
expression was induced with IPTG. The recombinant protein was found to form
inclusion bodies, which were purified by electroelution. The pure protein obtained
was used for immunization of a New Zealand rabbit two months and after 56 days,
the polyclonal antibodies were obtained, which were tested by Western blot with
the pure protein and a total extract from a culture H. pylori incubated 1h during
adhesion to the formation of biofilm, which are previously run on a denaturing gel
and electroblotted, obtaining that antibodies recognize the recombinant protein and
a protein of H. pylori of approximately 50 KDa. For in vitro studies the expected
molecular weight is 25 KDa, whereby the recognition of a 50 KDa protein in H.
pylori suggests that dimerizes in vivo.
Keywords: Hypothetical protein HP0953; adherence; H. pylori
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ANALYSIS OF THE PROMOTER REGION OF THE rrnA
OPERON OF Mycobacterium kumamotonense
Sandra Rivera Gutiérrez1, Oscar Méndez Guerrero1, Jorge Francisco Cerna
Cortés1, Jorge Alberto González y Merchand1
Prolongación de Carpio y Plan de Ayala s/n, Col. Santo Tomas C.P. 11340
Delegación Miguel Hidalgo México, D.F.

Commercial kits available for a rapid diagnosis of tuberculosis, which are based on
the rRNA 16S sequences, have shown crossed reaction with M. kumamotonense,
this has had repercussions in the diagnosis and treatment of patients who present
micobacteriosis caused by this emergent pathogen. Therefore, the aim of this work
was to identify the primary structure and the activity of the rrn operon promoter
region of M. kumamotonense, in order to propose more specific probes to be used
in the molecular diagnosis. So, genomic DNA was extracted in order to determine
the copy number of the rRNA operons using the Southern hybridization method;
afterwards, the rrnA promoter region was amplified by PCR and sequenced.
Mycobacterial RNA was extracted at 2, 3, 4, 5, 9 and 15 days during the growth
curve and its corresponding cDNA was synthesized in order to quantify the
expression of the 16S rRNA and the activity of its putative promoters. According to
the hybridization results, M. kumamotonense presented two copies of rRNA
operon. Besides, the conserved CL1 and CL2 mycobacterial promoter region
motifs were identified in M. kumamotonense. Two putative sequences
corresponding to promoters P1 and PCL1 were also identified. The differences
found among the levels of expression of the 16S rRNA throughout the growing
curve of M. kumamotonense were not statistically significant. The PCL1 expression
was higher than the P1 (from 100-fold to 1000-fold) during the growing curve. So,
we propose that, in order to differentiate M. kumamotonense from M. tuberculosis
both the sequence of 70 nucleotides located downstream murA gene and the
sequence of 50 nucleotides located upstream the rRNA 16S gene of these two
species should be used as a molecular marker.
Keywords: M. kumamotonense, rrnA operon, promoter region.
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EVALUATION OF THE VIRULENCE OF THREE STRAINS
OF Agrobacterium rhizogenes ON THE
TRANSFORMATION OF Stevia rebaudiana
Calderón- Gabriel Luz1, Jiménez -Brigada Adriana1, Huerta -Heredia Ariana
Arlene1, 2, Capataz-Tafur Jacqueline1, García-López Edgar1, 2.
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Stevia rebaudiana Bertoni is a plant that accumulates diterpenic steviol glycosides
(DSGs) which have a sweetening power, in pure compounds, over 300 times
greater than sucrose and they provide no calories when ingested. These
compounds are used as sucrose substitutes and as adjuvants in the treatment of
diabetes and obesity. A promising strategy to improve the DSGs production is the
establishment of hairy root cultures. Thus, this work aimed to establish a protocol
for agrotransformacion of S. rebaudiana to generate hairy root cultures useful for
the study of biosynthetic routes regulation. The infection was performed in
seedlings and hypocotyls of S. rebaudiana generated in vitro with the A.
rizhogenes wild strains K599, LB9402 and AR4. The first roots appeared at 7 days
after infection; the analysis of variance performed for the data obtained at the fist
week of infection indicated that the explants type significantly influenced the
infection, the strain type and interactions showed no significant difference; identical
results were observed at 15 days. The higher number of roots after 15 days was
obtained with the LB9402 (48) followed by strain K599 (35) and AR4 (35). All these
roots exhibited characteristics associated with the agrotransformación process:
extensive branching, abundant hairiness and rapid growth, and they were
independently cultured in Murashige and Skoog medium for propagation and
analysis. On the other hand, primers were designed to amplify specific DNA
oncogenes of A. rhizogenes rolB (forward 5'-tccagcaggtgaatgaacaa-3' and reverse
5'-gaccacgatgcaaccctatc-3') and rolD (forward 5'-gggtacctggatccaacaga-3' and
reverse 5'-ataagctaagggcccatcca-3'), using the bioinformatics tool Primer3. These
primers allowed to confirm and to determine the transformation frequency
developed by each strain via PCR. Thus, based on the results obtained it was
observed that LBA9402 strain showed the highest virulence towards S. rebaudiana
seedlings.
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PRACTICAL USE OF THE REGIONS V1 TO V3 OF THE 16S
rDNA GENE FOR THE DIAGNOSIS OF MONO AND
POLYMICROBIAL HOSPITAL-ACQUIRED INFECTION
SILVA-PEREZ SELENE*a; CRUZ-SOLORZANO VIOLETA MARGARITAa;
JUAREZ-ENRIQUEZ SARA R.b; CASTRO-ESCARPULLI GRACIELAa;
MAJALCA-MARTINEZ CRISTINAb; RICO-VERDIN BEATRIZc, AGUILERAARREOLA MA. GUADALUPEa
a Medical Bacteriology Laboratory, Microbiology Department, Escuela Nacional de Ciencias
Biológicas, IPN, Prol. De Carpio y Plan de Ayala s/n. Col. Sto Tomas, C.P. 11340, Mexico D.F.,
bSpecial Proves Laboratory, cEpidemilogy Division, CMN “20 de Noviembre”, ISSSTE, Av. Felix
Cuevas #540, Col. Del Valle, C.P. 03229Mexico, D.F (email:lupita_aguilera@hotmail.com)

A hospital-acquired infection (HAI) is a condition caused by the presence of an
infectious agent, which was not present when the patient arrived and is thus acquired
in hospital facilities. The regions V1-V3 of the 16S rDNA bacterial gene contain
sufficient variability to identify clinically interesting bacteria. The aim of this work was
to study the practical use of those regions for the identification of HAI-causing
bacteria, focusing on polymicrobial infections as well as in those where the culture
was found negative. At the CMN (hospital) “20 de Noviembre”, a total of 728
biological samples (body fluids, tissues and medical devices) were collected and
their DNA was extracted. The regions V1-V3 and the internal amplification control
(IAC) HBB were amplified by PCR. The amplifications for the 16S rDNA gene were
purified and sent for sequencing. Bioinformatics analyses were performed using
BLAST tool on microbial sequences and BCV tool and group-specific PCRs for the
polymicrobial sequences. The IAC was amplified in 73.9% of the samples. The 16S
rDNA gene was amplified in 328 of these, out of which 35 were found negative in
cultures. S.aureus, K.pneumoniae, P.aeruginosa, S.epidermidis, S.maltophilia and
A.baumannii were the most frequently identified bacteria. The correlation in the
identification between the culture and sequencing in monomicrobial samples was
85%, whereas in polymicrobial samples with the BCV was 25%, in contrast to the
45% from the group-specific PCR’s. The sequencing of the regions V1-V3, allows
the identification of the microorganisms involved in the HAI from monomicrobial
infections; it is a practical method for the identification of the microorganisms in
samples of patients with suspected HAI where the culture was found negative.
Nonetheless, the identification in the polymicrobial infections is not entirely practical,
due to the complexity of the polymicrobial samples and the limitations of the
bioinformatics algorithm.
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DESIGN OF A METABOLIC ENGINEERING STRATEGY IN
HAIRY ROOTS OF Stevia rebaudiana
Jiménez-Brigada Adriana1, Calderón-Gabriel Luz1, Huerta Heredia Ariana Arlene1,
2
, Capataz Tafur Jacqueline1, García López Edgar 1,2.
1

Universidad del Papaloapan campus Tuxtepec, Instituto de Biotecnología, División de Estudios de
Posgrado. Oax. C. P. 68301. 2Catedras CONACYT-UNPA

Stevia rebaudiana Bertoni is a plant that produces diterpenic steviol-glycosides
(DSGs) known to be non-caloric natural sweeteners over 300 times sweeter than
sucrose. There are few studies of Stevia rebaudiana agrotransformation and none
have evaluated the heterologous expression of synthetic genes and their effect on
the production of DSGs. Thus, the current objectives were to design a synthetic
sequence (srsDXS) based on the gene coding for the 1-deoxyxylulose 5phosphate synthase (DXS), main regulator of the route, to study its effect on the
biosynthesis of DSGs, and to establish a hairy roots induction protocol using
Agrobacterium rhizogenes strain LBA9402. In vitro plantlets of S. rebaudiana were
used as explants, they were dipped into a LBA9402 suspension in exponential
growth and incubated with photoperiod of 16/8 hour light/dark at 25°C until the
appearance of hairy roots at the infection site, these cultures will be used as
controls. Hypocotyls and infected seedlings developed hairy roots in the infected
sites, 7 days, with typical hairy roots morphological: rapid growth, extensive
branching and abundant hairiness. The srsDXS gene, based on the NCBI
sequence: FJ214107.1, was designed in silico; for this purpose Codon Adaptation
Index (CAI) was determined using the Gene Visual 1.3 software using the
chloroplast codon usage table S. rebaudiana. After optimizing the CAI value
increased from 0.5161 to 0.5309 and GC% 42.22 to 43.4156, optimum reference
values of these parameters are tending to CAI 0.7 and %GC 50. The punctual
aminoacid modification was made on the previously optimized sequence by
replacing the triplet AAG for AAC, in the 905 nucleotidic position, based on a
modification aminoacid (K284N) reported in Vitis vinifera DXS which involved
increased enzymatic activity.
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DESIGN AND CONSTRUCTION OF A EXPRESSION
PLASMID VECTOR CONTAINING POLY-SIRNA-CTGF FOR
THE TREATMENT OF LIVER FIBROSIS BY GENE
THERAPY
Carrazco Carrillo, Jaime Albertoa; Oseguera Guerra Berenicea; PeraltaZaragoza, Oscarb, and Ibáñez Hernández, Miguela
a

Laboratorio de Terapia Génica, Dpto. Bioquímica, ENCB-IPN, Prol. Carpio y Plan de Ayala s/n.
Santo Tomas, México D.F. 11340.
b
Laboratorio de Terapia Génica del INSP, Cuernavaca, Morelos, México. 62100.

Liver fibrosis represents a major health problem in Mexico and in the rest of the
world. This disease is increasing due to the changes in diet and in life styles, in
addition to other factors such as infection with the hepatitis B and C virus. In liver
fibrosis the release of mediators such as transforming growth factor beta 1 (TGFß1), the most powerful mediator of fibrosis, activates the stellar cells for the
healing of the liver. The connective tissue growth factor (CTGF), is expressed as a
previous answer to the fibrogenic effect of TGF-ß1. To inhibit the production of
CTGF, the quantity of the TGF-ß1 decreases reverting the liver fibrosis. The aim of
this work was to design a genetic construction that expresses in the stellar cells
a poly-siRNA to inhibit the expression of CTGF. In silico analysis of the sequence
showed the appropriate expression for processing as siRNA, that can interact with
the mRNA of CTGF. This indicates that the sequence poly-siRNA designed, can
inhibit the expression of mRNA of CTFG. In addition, construction included the
promoter tissue-specific protein fibrillary acidic of glia (GFAP), for direct
expression in the stellar cells, being obtained the recombinant plasmid pGFAPpolisiRNA-CTGF-IRES-EGFP. With this construction can be done gene therapy to
revert liver fibrosis.
Key words: Hepatic fibrosis; RNAs of interference; siRNA; Gene Therapy
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DESIGN AND CONSTRUCTION OF A SEQUENCE
SPONGE ANTI-MIR-33 WITH EXCLUSIVE EXPRESSION IN
HEPATOCYTES FOR GENE THERAPY AGAINST
HYPERCHOLESTEROLEMIA
Sánchez Cedillo, Jorgea; Oseguera Guerra, Berenicea; Alarcón-Hernández,
Ernestoa; Peralta-Zaragoza, Oscarb and Ibáñez Hernández Miguela
a

Laboratorios de Terapia Génica y Genética Molecular, Dpto. Bioquímica, ENCB-IPN, Prol. Carpio
y Plan de Ayala s/n. Santo Tomas, México D.F. 11340.
b
Laboratorio de Terapia Génica del INSP, Cuernavaca, Morelos, México. 62100.

Atherosclerosis is currently a health problem and is the main cause of death in
Mexico and worldwide, due to poor eating habits and lifestyle. The microRNA-33
(miR-33) plays a important role in lipid metabolism, exerts negative regulation of
the transporters ABCA1 and ABCG1, which are involved in the transport
cholesterol and favor an increase in the synthesis of the HDL in the hepatocytes.
The aim of this work was to design a gene construct containing a sequence
specific sponge anti-miR-33 to express exclusively in hepatocytes. In silico
analysis of the sequence sponge anti-miR-33, showed two different ways of
interaction with miR-33 binding site each sponge anti-miR-33, a partial connection
and another complete. Also, it was found that can be targeting part of several
miRNAs but mainly with the miR-33a and miR-33b more strongly. This indicates
that the sequence sponge anti-miR-33 can suppress the action of the miR-33. Also
included the tissue-specific PEPCK promoter for direct expression exclusively
in the hepatocytes, which obtained the recombinant plasmid pPEPCK-antimiR-33IRES2-EGFP. With this construction can be done gene therapy to reduce
hypercholesterolemia and therefore the atherogenic risk.

Key
Words: Atherosclerosis; gene
33; Hypercholesterolemia.
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PURIFICATION AND CHARACTERIZATION OF BRUCELLA
SUIS OUTER MEMBRANE VESICLES
Andrea Andrade-Ramíreza, Eric Daniel Avila-Calderónb, Gilda Diaz-Cardenasa,
rosa Lilia Guzmán Hernandeza, Araceli Contreras-Rodrígueza.
a. Departamento de Microbiología, Escuela Nacional de Ciencias Biológicas, Instituto Politécnico
Nacional, Prolongación de Carpio y Plan de Ayala S/N, Santo Tomás, 11340, México, DF, México.
b. Departamento de Biología Celular, Centro de Investigación y de Estudios Avanzados, Instituto
Politécnico Nacional, CINVESTAV-IPN, Av. IPN No 2508, Zacatenco, C.P. 07330, México DF,
México.

Introduction: Gram negative bacteria shed outer membrane vesicles (OMVs)
budding from the outer membrane and released into the environment. OMVs have
been involved in many roles. Proteomic characterization from OMVs helps to
understanding bacterial physiology and identify protein sorting-cargo. Brucella suis
is a Gram-negative pathogenic bacteria and ethologic agent of porcine brucellosis;
at date they B. suis OMVs characterization has not been reported. Aim:
purification and characterization of protein-cargo from B. suis 1330 OMVs.
Material and Methods: The preparation and purification of OMVs was made from
B. suis 1330 culture on agar plates by differential centrifugation. Purified OMVs
were observed by electron microscopy. The protein content of the vesicles were
analyzed by SDS-PAGE. Protein identification was made by proteomic analysis.
Results: The results showed that the vesicles purified from B. suis 1330 showed
spherical shape, double membrane bilayer and a diameter between 49 and 130nm.
In the electrophoretic profile around 11 bands of 8 and 80kDa were observed.
Proteomic analysis revealed 252 proteins present in vesicles. The identified
proteins were classified regarding in silico analysis: outer membrane proteins,
virulence factors, proteins response to external agents, enzymes, among others.
Conclusion: B. suis OMVs purification was achieved, B. suis OMVs shown similar
characteristics to other bacterial vesicles, as well as, proteomic analysis revealed a
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great amount of identified proteins transported into the OMVs and released to the
external milieu.
Keywords: outer membrane vesicles, Brucella, proteomics
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SYNTHESIS OF DISELENIDES, IN SILICO STUDY HISTONE METHYLTRANSFERASE
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Introduction
Organoselenides derivative synthesis have been applied to investigate a wide range of
pharmacological responses as anti-inflammatory, anti-microbial, anti-atherosclerotic, anti-viral
and anti-cancer. We explored in silico diselenides interactions as posible inhibitors of histone
methyltransferase enzyme (SmyD3) protein involved in the development and progression of
cáncer.
Objetive
Study interactions diselenides synthesized in different conformations SmyD3.
Methods
Analyses were made on the crystal structure of SmyD3 (PDB code: 3PDN). Molecular Dinamic
(MD) the Gromacs-5.04 program with 100 ns was used. The geometry of the ligans are generated
by ISIS Draw 2.4, were optimized by Hyperchem 6.0 and Avogadro. In the protein Docking
AutoDock Vina (2010) was used. The visualizations were performed with VMD and Pymol.
Results and conclusions
o and p-diselenides acids were synthesized with sodium diselenide and m-benzoic with potassium
selenocyanate. Docking study based on ΔG (-6.7 to -7 Kcal/mol) by hydrogen bond interactions
with ARG14, GLY15, ASN16, SER202, ASN205, HIS206, TYR124, GLU130, ASN132,
TYR257 amino acid form.
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MORPHOLOGICAL AND MOLECULAR
CHARACTERIZATION OF Rhizopus oryzae STRAINS
ISOLATED FROM BARLEY GRAINS
Teresa, Romero-Cortesa, Mario Ramírez-Lepeb, Víctor H. Pérez Españaa,
Pablo A. López Péreza, Mario A. Morales Ovandoc, y Jaime A. Cuervo-Parraa*
a

Escuela Superior de Apan, UAEH, Carretera Apan-Calpulalpan, Km 8, Chimalpa Tlalayote s/n,
Colonia Chimalpa, Apan, Hidalgo. México. C.P. 43900 Tel (771) 7172000 ext. 5805. *E-mail:
jalioscha@gmail.com
b
UNIDA-Instituto Tecnológico de Veracruz, M. A. de Quevedo No. 2779, Colonia Formando Hogar,
Veracruz, 91897, Ver. México.
c
Universidad de Ciencias y Artes de Chiapas, Sede Acapetahua, Calle central norte s/n entre 4ª y
5ª norte C.P. 30580. Acapetahua, Chiapas.

In recent years barley production has increased considerably; however, production
is limited by the action of various diseases caused by plant pathogens. Among
them, yellow rust and brown rust cause losses to crops each year. Therefore, the
aim of this study was to identify morphological and molecularly strains of
pathogenic fungi from grains of barley with brown rust symptoms. The grains used
were from commercial plantations of barley in the area of the Valles Altos in the
states of Guanajuato, Hidalgo and Puebla. Selected grains (20 grains) were placed
in Petri dishes containing PDA medium. The boxes were incubated in an oven
(Gallenkamp) at a temperature of 25°C. Morphological characterization of each
isolate was performed using an optical microscope (ZEIGEN) with digital camera.
For the molecular characterization of the DNA it was extracted for each isolated
and was amplified the conserved region ITS1/5.8s/ITS2 of the DNAr, using the
primers ITS1-ITS4. With the results, the strains were identified morphologically as
R. oryzae, identification that was later confirmed molecularly using the online
programs BLAST and ClustalX. The results showed homology between 99 and
98%, with the GenBank sequences of R. oryzae (JQ745257, KP881427,
KP773279), for strains JCP0, JCP9, JCP18, JCP20, JCP22, JCP24, JCP27,
JCP29, JCP41 and JCP45. With the information obtained from the multiple
sequence alignment a phylogenetic tree for the Rhizopus isolates for barley and
some fungal sequences from GenBank, closely related was constructed. With
these results it will be possible to identify in general, species that are as pathogenic
microbiota in the seeds of barley, which will in the future develop a biocontrol
method for devastating plant diseases.
Keywords: Rhizopus oryzae; Molecular Characterization; Barley
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GENERATION AND CHARACTERIZATION OF
MONOCLONAL ANTIBODIES AGAINST MYOSIN 1G AND
MYOSIN 1F

a

Rosa Isela Rodriguez Télleza,b, Dra. Rosa Maria Ribas-Aparicioa and Dr.
Genaro Patiño Lópezb.

Laboratory Production and Biological Control of the Department of Microbiology, National School of
b
Biological Sciences of the National Polytechnic Institute and Research Laboratorio and Proteomics
Immunology at Children's Hospital of Mexico Federico Gomez, the Ministry of Health, Mexico City,
Mexico.

Class 1 myosins are a family of eight proteins ranging from myosin 1a-1h, they are
actin based motor proteins and all have a common domain involved in ATP
hydrolysis, Class I myosins bind to the plasma membrane through a PH domain.
Myosin 1g is involved in cell migration, is enriched at the plasma membrane,
microvilli of lymphocytes B and T. Gene expression profiling using the Oncomine
database, have shown that myosin 1g is overexpressed in acute lymphoblastic
leukemia B and T cells however to our knowledge there are no, studies describing
myosin 1g involvement with this type of cancer. There are also few studies
on myosin 1f, we know that is highly expressed in neutrophils and plays an
important role in phagocytosis and bacterial killing. With this background and other
studies being carried out in our laboratory we are interested in, generate and
characterize monoclonal antibodies (mAb) against myosin 1g and myosin 1f. To do
this we are generating recombinant protein myosin 1g and myosin 1f. They are
characterized by Western blot, and the proteins will be purified by affinity
chromatography. To generate the mAb we will use hybridoma technology using
traditional and newly developed techniques the antibodies will be characterized by
ELISA, Western blot, flow cytometry and confocal microscopy and we will
determine their isotypes. So far we have obtained and characterized myosin 1f
and 1g expression vectors and we will continue with the afore mentioned
methodologies. With the generation of these monoclonal antibodies we will provide
essential tools to conduct more studies about these two motor proteins.

Keywords: myosin 1g; myosin 1f; monoclonal antibodies
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H-NS PROTEIN REGULATES THE HIPERMUCOVISCOUS
PHENOTYPE DUE TO CAPSULE PRODUCTION IN
Klebsiella pneumoniae

a

Miguel Ángel Ares Jiméneza,b, José Luis Fernández Vázquezc,
María Dolores Alcantar Curielc, Jorge Alberto González y Merchanda,
Miguel Ángel De la Cruz Villegasb

Department of Microbiology, National School of Biological Sciences , National Polytechnic Institute.
Medical Research Unit in Infectious and Parasitic Diseases, National Medical Center Century XXI,
c
Mexican Institute of National Social Security. Experimental Medicine Unit, Faculty of Medicine,
National Autonomous University of Mexico.

b

Klebsiella pneumoniae is an opportunistic pathogen, which causes nosocomial
infections and is characterized to have a capsule polysaccharide that provides a
hipermucoviscous phenotype and it is an important virulence factor to avoid
phagocytosis. H-NS is a nucleoid-associated protein, which represses the
expression of diverse virulence genes. The aim of this study was to analyze the
role of H-NS in the regulation of the capsule in K. pneumoniae by evaluating the
hipermucoviscous phenotype, the expression levels of galF, wzi and manC genes,
which code for proteins involved in the synthesis of capsular polysaccharide and
the human macrophage-mediated phagocytosis. A mutant strain was generated
deleting the hns gene that was subsequently complemented with vector pT3-H-NS
where previously the hns gene was cloned. The mucoviscosity was evaluated by
measuring absorbance at 600 nm from supernatants obtained by centrifugation at
low speed (1000 g) of cultures in exponential phase from the three strains of K.
pneumoniae: wild-type, mutant (∆hns) and complemented. The expressions of
galF, wzi and manC genes were analyzed by qRT-PCR. Phagocytosis of the three
strains was determined in human THP-1 macrophages. The ∆hns mutant strain
was significantly more hipermucoviscous than the wild-type strain. The expression
of galF, wzi and manC genes was ~8-fold higher in the ∆hns than in the wild-type
strain. The ∆hns strain resulted less phagocytized by THP-1 macrophages (~100fold) than the wild-type strain. Our data show that H-NS is a crucial regulator that
controls expression of the capsule polysaccharide, which is the main virulence
factor of K. pneumoniae.

Keywords: capsule, H-NS, virulence, K. pneumoniae.
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Polymeric structures (CS3, CS21 and flagella) produced
by Enterotoxigenic Escherichia coli (ETEC) modulate the
levels of adherence to HT-29 cells.
Gonzalez-Montalvo Martín Andrésab; Saldaña-Ahuactzi Zeusa; Rodea-Montealegre
Gerardo Erbeya; Rodríguez-Ramírez Viridianaab; Cruz-Córdova Ariadnnaa; OchoaPerez Sara Ariadnaab; Giono-Cerezo Silviab; Xicohtencatl-Cortes Juana
a

Laboratorio de Investigación en Bacteriología Intestinal, Hospital Infantil de México Federico
Gómez. Dr. Márquez No.162, Col. Doctores C.P.06720. Delegación Cuauhtémoc, México D.F.
b
Departamento de Microbiología. Laboratorio de Bacteriología Médica, ENCB-IPN. Col. Santo
Tomás. C.P.11340. Delegación Miguel Hidalgo, México D.F. (e-mail: magm.09@gmail.com)

Introduction. Diarrhea is considered a main cause of death in the developing world
and is associated with outbreaks in industrialized countries. Enterotoxigenic
Escherichia coli (ETEC) is one of the main etiological agents that causes diarrhea in
children less than 5 years of age. This pathogen produces the toxins, LT and/or ST.
Although, in order for these proteins to elicit their toxigenic effect, the bacteria must
first colonize the intestine via Colonization Factors (CF’s). ETEC strain E9034A
expresses CF’s CS3 and CS21 (longus), both have a suggested role in the
colonization of the intestine. In addition to CF’s, the flagella of ETEC strains have
been reported to play a role in adherence. The use of E9034A mutant strains with
deletions in the genes cstH, lngA and fliC; which codify for the structural proteins of
CS3, CS21, and flagella will allow us to understand the role they play in the
adherence to HT-29 cells. Material and Methods. Isogenic mutant strains were
obtained using the Datsenko and Wanner method. Expression of proteins was
assessed by Western blot. Quantitative analysis of adherence assays was
performed on HT-29 cells. Results. The mutant strains E9034AΔcstH,
E9034AΔlngA, and E9034AΔfliC were obtained. The loss of the target gene and its
replacement with a resistance cassette was confirmed by PCR. The expression of
the proteins in all strains was verified by Western blot analysis. Adherence assays
showed a reduction of 74% in the adherence of the mutant strain E9034AΔcstH
compared to the wild type strain; while the isogenic mutant E9034AΔlngA showed a
reduction of 35%. The FliC mutant demonstrated an increase in adherence of 50%,
compared to the wild type strain. Conclusion. CS3 and CS21 are involved in the
adherence of ETEC strain E9034A to the HT-29 cells while FliC might be involved in
the regulation of other fimbriae.
Keywords: ETEC; CS3; CS21; flagella; adherence.
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CONSTRUCTION OF EXPRESSION VECTORS FOR
AMIDASES PRODUCTION IN Escherichia Coli
Vargas-Alvarez, Yamileth; Franco-Hernández, Marina Olivia; Oliver-Salvador,
María del Carmen.
Laboratorio de biotecnología Molecular, Unidad Profesional Interdisciplinaria de Biotecnología, IPN.
A.V. Acueducto S/N, Barrio La Laguna Ticomán, Gustavo A Madero, 07340 Ciudad de México.

Introduction. In the last decades the consumption of various chemicals in home
and industry has increased, these generates highly toxic waste in the environment.
Therefore, different strategies has been apply to reduce the levels of contamination,
specifically biodegradation and particularly the use of microorganisms and enzymes.
We focus on recovery of industrial water, where polyacrylamide is used to flocculate
and remove solids; since the polyacrylamide contains acrylamide, the sewage
sludge contain it too, it is a genotoxic, carcinogenic and neurotoxic compound for
animals and humans. We have identified strains of the genus Bacillus, from digestive
tract of Eisenia foetida, capable of degrading this compound. We have cultivated,
this Bacillus on acrylamide supplemented media as a sole carbon and nitrogen
source. The objective of this work was vectors construction for overexpression of
amidases from Bacillus in E. coli, in order to remove this xenobiotic from the
environment. Methodology. We did the isolation of genes that encoding amidases
by PCR, these genes were cloned into the pET28a vector, and the constructs were
confirmed by sequencing. Results. The sequences of insolated genes and the
vector constructions were compared on the NCBI database, obtaining identities of
99% of amidase and formamidase from another microorganisms. Conclusion. It
was possible to construct two expression vectors with the genes encoding amidases
enzymes, which leads us to evaluate the overexpression of these enzymes and thus
have a constant production system amidases for elimination of acrylamide in
wastewater.
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Worldwide barley is an important cereal, as their beans are used in the food,
livestock and brewing industry. However, their production is affected by the action of
fungal diseases. Of which, yellow rust (Puccinia striiformis) and the brown rust
(Puccinia hordei) cause heavy losses each year in the fields of barley. Therefore, the
aim of this study was to characterize molecularly thirteen strains of fungi isolated
from barley seeds with disease symptoms. The strains were isolated and incubated
on PDA medium at 25°C, 7 days. The DNA of each strain was obtained with the
technique of phenol-chloroform, amplifying the ITS1/5.8s/ITS2 region of the DNAr
with the primers ITS1-ITS4. The DNA sequences obtained were aligned with
sequences deposited in the GenBank database. The partial sequences of the
isolates were subjected to an online search with the BLAST program. Multiple
sequence analysis was performed using the ClustalX program by selecting the
related sequences in the GenBank database. Sense sequences of the strains of this
work, were aligned with the GenBank sequences of P. triticina DQ417418 (JCP8,
JCP17, JCP21), P. striiformis GenBank GQ457304 (JCP26, JCP35, JCP58), P.
recondita GenBank DQ417423 (JCP37, JCP38) and P. hordei GenBank AY187089
(JCP39, JCP48, JCP54, JCP6O, JCP61) with a homology between 98 to 99%. With
multiple alignment data, a phylogenetic tree was constructed. The molecular
characterization can correctly identify Puccinia strains which are responsible for
causing two of the most important diseases that affect the crop of barley. With the
results can be defined a proposal to control invasive plant pathogenic strains.
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Plants are attractive host for heterologous protein production, and present several
advantages in cost production compared with other expression systems like
bacteria, yeast and mammalian cells. By nuclear and chloroplast plant
transformation were obtained therapeutic and industrial recombinant proteins.
Lettuce is a commercially important crop and shows advantages: easy and fast
growth in field and greenhouse, the leaves are consumed directly by humans and
animals. The aim of this work was design and construct chloroplast transformation
vector for lettuce genetic modification. Specific primers were design to amplified
2.5 kb from rbcL-accD region of chloroplast lettuce (c.v. Romaine) genome. This
fragment was introduced in SmaI site of pBluescript SK(+) vector. The loxP aadA
expression cassette containing the aadA gen confers spectinomycin and
streptomycin resistance, was amplified by PCR and inserted in BSU36I site of the
rbcL-accD intergenic region. The correct vector construction was verified by
molecular weight 7051 (bp) in 1% agarose gel and by DNA sequencing. The
correct vector pEOGM construction was achieved; this contained the rbcL-accD
chloroplast homologous region and aadA gene like selection marker and has loxP
sites flanking the aadA to removal the selection marker. This vector will be employ
for the heterologous protein production in transplastomic lettuce.

Keywords: Recombinant proteins, aminoglycoside-3″-adenylyltransferase (aadA),
homologous recombination, Lactuca sativa
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Introduction. Longus (CS21) is a type-IV pilus of enterotoxigenic Escherichia coli
(ETEC) that participates in colonization in vivo and in vitro, promoting bacterial
aggregation. Longus recognizes specific receptors on the surface of enterocytes via
exposed domains of the major subunit of this pilus, called LngA. It has been reported
that mutant strains in the lngA gene, which encodes for LngA, undergo a reduction
in adherence levels of 77 to 98%, respectively. This variation in adherence levels
suggests that the affinity of LngA for its receptor is different; however, the amino acid
sequence responsible for the interaction between longus and the receptor has not
been described. To date, there are, to our knowledge, no reports that correlate the
adherence levels of clinical ETEC strains and the variability of the structural subunit
LngA. This study will allow us to determine the sites of LngA involved in the
recognition of its receptor. Materials and Methods. The nucleotide sequence of the
lngA gene and its adherence levels were determined in 12 longus-producing ETEC
strains. The predicted amino acid sequence was obtained and LngA protein variable
and antigenic regions were determined. Quantitative analysis of adherence assays
of HT-29 cells was determined. A phylogenetic parsimony tree was performed to
correlate adherence levels with variable regions of LngA. Results. Multiple
sequence alignment of amino acid sequences of LngA showed a variable and
antigenic region localized between amino acids 189 and 236, which we think might
be involved in the recognition of the longus receptor. According to quantitative
analysis of adherence assays, the adherence of ETEC strains were classified as low
(16.6%), medium (41.7%), or high (41.7%), and phylogenetic analysis clustered
these 12 strains into two groups. Conclusions. The results obtained suggest that
differences in the exposed variable region of LngA could be associated with
variations in these strains’ adherence levels to HT-29 cells.
Keywords: ETEC, longus, LngA, variability, adherence.
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CHEMICALLY COMPETENT CELL PREPARATION OF E.
COLI FOR ITS TRANSFORMATION
ANGEL ANTONIO ARIZMENDI MUÑOZ; M. C. MIGUEL ANGEL DIAZ ALDAY;
M.C. YOLANDA CATALAN CARDENO
Instituto Tecnológico de Acapulco
Avenida Cayaco s/n, CP: 39905 Acapulco, Gro

Many bacteria can actively incorporate exogenous DNA using a genetically
programmed capability called natural competence. This study was applied and
tested a method (existing) for obtaining chemically competent E. coli cells for
processing, evaluating the effectiveness of the process. Treatment with chemicals
used in this study, for which the solutions of CaCl2 and MgCl2 using thermal shock
(37 ° C-0 ° C), in order to make competent cells of E. coli were used. Based on the
methodology the microorganism was isolated EMB agar plates to which underwent
biochemical tests to confirm that they were CFU of E. coli in order to continue the
competition phase, this colony was inoculated in the Middle LB broth (Luria Bertani)
was incubated for 12 hours with stirring (250 rpm) at 37; With this it was possible to
obtain an optical density of 600 nM. Following this work was done using tubes with
50 mL of inoculated media at 0 ° C to recover the posterior cells by centrifugation, to
this we proceeded to suspending them in a solution of CaCl2 (80 mM) and MgCl2
(60 mM), the process is again performed by CaCl2 and began with the
transformation phase to this 2 l of the ligation reaction at 0 ° C, then increasing T at
42 ° C, with it joined the DNA and proceeded to check whether the cells were
effectively joined transformed with the resistance test to antibiotics (amikacin,
ceftriaxone, ampicillin, chloramphenicol, ceftazidime and piperacillin). It resulted that
E. coli is not only resistant to amikacin. In conclusion it was shown that the method
is effective for obtaining chemically competent E. coli cells for transformation.
Keywords: genetic transformation, competition, Escherichia coli cells.
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BACTERIAL CONSORTIUM DETERMINATION IN A
REDUCTIVE DEHALOGENATION SYSTEM
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Some bacteria degradate tetrachloroethene (PCE) to trichloroethene (TCE), to cis1,2 dichloroethene (cis-DCE), to vinyl chloride and finally to ethane, which is a
nontoxic final product, this reduction occurs by anaerobic respiration
(dehalorespiration) using compounds i.e. sulfate of the reduction sulfate as final
electron acceptor. In the present work were identified different bacterial of sulfate
reduction system adapted to chlorated compounds by molecular biology. The
bacterial consortium composition was determined by sequencing of 16S rDNA
region and sulfate reduction enzyme gene region, the amplicons were generated
by PCR and cloned in TOPO-TA 4.1 and the sequences were analysed using
Mega 6.06 and BLAST of NCBI. The bacterial genera determined were
Desulfitobacterium sp., Marinobacter sp., Desulfotomaculum sp., Desufovibrio sp.,
Sulfurospirillum sp., y Clostidium sp. with similitude higher than 96%. Some studies
reported different reduction capacity, dechlorination and deshalorespiration of
bacteria identified (Kranzioch et al., 2013; Drzyzga et al., 2002; Lee et al.,2011). In
addition, the sulfate reducing bacteria (RSB), in the sulfate dissimilation is
mediated by three key enzymes, the first enzyme acts after activation of chemically
inert sulfate to adenosine-59-phosphosulfate (APS) by ATP sulfurylase (Sat), the
second enzyme APS reductase (Apr), becomes APS to AMP and sulfite which is
finally reduced to sulfide by sulfite reductase activity (Dsr) (Oliveira et al.,2008;
Leloup et al., 2006), of which were identified the last two in present work.
Therefore, with the bacteria phyla and enzyme (APR and DSR) determinated in the
present work have a reductive dechlorination potential in the reducing sulfate
system.

Key words: Consortium, PCR, Deshalorespiration
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OBTAINING OF HYBRIDOMAS PRODUCING
MONOCLONAL ANTIBODIES ANTI-CYSTEINE PROTEASE
FROM JACARATIA MEXICANA
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Mexicain is a cysteine protease isolated of Jacaratia Mexicana Caricaceae family
and Mexican endemic plant. The J. mexicana fruits latex contains at least five
isoforms of cysteine protease, of which isoform IV (Mexicain) is the most abundant
and isoform V (Chymomexicain) has the higher proteolytic activity of them. Both
isoforms show stability and specific activity bigger than papain (of Carica papaya)
cysteine protease of the same group. Studies of our working group have shown that
the isoform IV has cytotoxic activity in mammalian cells. Currently is investigated
their potential antitumor activity. The objective of this work was the attainment of
hybridomas producing monoclonal antibodies (mAbs) to identify the isoform IV. This
protein (24 kDa) was obtained by extraction and ion exchange chromatography from
the J. mexicana latex, and the protein was concentrated and desalted by
ultrafiltration with membrane NMWL Cuttoff of 10 kDa. Subsequently, five 6-8 weeks
old Balb/c female mice were intraperitoneally immunized with this protein, and the
immunogenic response was evaluated by ELISA. To produce the hybridomas:
Splenocytes of each mouse were fused with murine myeloma X63Ag8 cells,
according to method of Kohler and Milstein. Five clones of hybridomas were
obtained that producing anti-Mexicaína (mAb).
Keywords: monoclonal antibody; Jacaratia mexicana; cystein protease.
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“STREPTOMYCES PSEUDOACISDISCABIEI” ESPECIE
NUEVA Y AGENTE CAUSAL DE LA “ROÑA” COMÚN DE
LA PAPA EN AHOME, SINALOA, MÉXICO
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La “roña” común de la papa es una enfermedad importante a nivel mundial debido
a que causa grandes pérdidas económicas. Se ha reportado que esta enfermedad
es causada por bacterias del género Streptomyces y las especies Streptomyces
scabiei, S. acidiscabies y S. turgidiscabies, principalmente. En el presente trabajo
se desarrolló una estrategia de caracterización polifásica (genotípica y fenotípica)
de cuatro cepas del género Streptomyces aisladas de papas con lesiones de
“roña” común provenientes del municipio de Ahome, Los Mochis, Sinaloa. Basado
en un estudio filogenético utilizando la secuenciación del gen 16S rRNA, se puso
en evidencia la pertenencia de los cuatro organismos al clado de S. acidiscabies.
El correspondiente análisis de genes conservados (MLST, del inglés), la
hibridación DNA:DNA y el valor del índice ANI (del inglés) generado después de la
secuenciación del genoma de uno de los cuatro aislados confirman que las cuatro
cepas pertenecen a una especie nueva. Este estudio polifásico identifica al agente
causal de la “roña” común en el municipio de Ahome, Los Mochis, Sinaloa y se
propone el nombre Streptomyces pseudoacidiscabies para la nueva especie.
Palabras clave: Caracterización polifásica; “roña” común; S. acidiscabies.
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Potato common scab (PCS) is an important economical worldwide disease. PCS is
cause by bacteria of the genus Streptomyces mainly by Streptomyces scabiei, S.
acidiscabies and S. turgidiscabies. In the present study, a polyphasic
characterization approach (genotypic and genotypic) was developed for four
strains of the genus Streptomyces isolated from potatoes with visible common
scab lesions collected in Ahome, Sinaloa, Mexico. A phylogenetic analysis using
the sequencing of the 16S rRNA gene of the four organisms showed that they were
closely related to the clade of S. acidiscabies. The correspondent MLST analysis,
DNA:DNA hybridization and the ANI value generated after the sequencing of one
out of the four strains confirmed that the isolates belong to a novel center of
taxonomic variation within the genus Streptomyces. The complete polyphasic study
identifies the causal agent of PCS in Ahome, Sinaloa and the name Streptomyces
pseudoacidiscabiei is proposed for the new species.
Keywords: Polyphasic characterization; Potato common scab; S. acidiscabies.
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GENO/PHENOTYPIC CHARACTERIZATION AND
ENZYMATIC EVALUATION OF STRAINS OF
SALINISPORA ARENICOLA
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In the last two decades actinobacteria from marine origin has been the object of
several studies. The capacity and importance of the genus Salinispora and its
bacterial species: 1) S. arenicola, 2) S. pacifica y 3) S. tropica is the potent
anticarcer compounds they produce. In the present project, a collection of 75
actinobacteria isolates from subtropical sediment collected in Baja California Sur,
Mexico, was studied using molecular, phenotypic and enzymatic studies. 66 strains
showed typical characteristics of members of the family Micromonosporaceae and
the genera Micromonospora, Verrucosispora and Salinispora. Using solid media
prepared with salt and without, 61 isolates were selected as moderate halophilic
actinobacteria. Using PCR and specific primers, the isolates were identified as
members of the class Actinobacteria, the family Micromonosporaceae and of the
genus Salinispora. Molecular fingerprint as BOX- and rep-PCR were used to
dereplicate the isolates. Fourty isolates were used to sequence the 16S rRNA
gene. Enzymes as amylases, cellulases, lipases and proteases were evaluated.
The use of several ISP media was performed to characterize the collection. 90% of
the isolates (68) belong to the class Actinobacteria, 80% (67) belong to the family
Micromonosporaceae and 81% (61) belong to the genus Salinispora. The
corresponding phylogenetic tree showed that they belong to S. arenicola. Sixty six
produce amylases (100%) and lipases (100%), 7.5% produced proteases and
none cellulases. It is proposed that ISP 1, 5 and 7 will be used as media to
phenotypic characterize members of the genus Salinispora. The strain 19’2 should
be further investigated as it produces all the enzymes evaluated.
Keywords: Marine actinobacteria; geno/phenotypic characterization; enzymes;
genus Salinispora
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Acueducto  de  Guadalupe  S/N,  Gustavo  A  Madero,  Barrio  La  Laguna  Ticoman,  07340  Ciudad  de  
México.

  
In   the   genome   of   plants   and   animals   there   are   non-coding   RNA   sequences   that  
regulate   developmental   processes,   differentiation   and   stress   responses.   It   has  
proven   particularly   clearly   the   role   of   microRNAs   (miRNAs)   in   various   biological  
processes.  Thus,  ample  evidence  demonstrates  that  miRNAs  are  responsible  for  the  
silencing  of  genes  by  sequence  complementarity  with  his  target  gene  and  act  with  
his  partner  the  ARGONAUTA  (AGO)  protein,  that  binds  to  regulate  gene  expression  
at  the  transcriptional  and  post-transcriptional  level.  One  strategy  to  study  the  spatial  
and  temporal  expression  of  miRNAs  in  reproductive  tissue  of  Arabidopsis  thaliana  is  
through   his   promoter   fused   to   a   reporter   gene.   To   determine   the   expression   of  
miRNAS   in   female   reproductive   tissue,   we   made   the   construction   of   expression  
vectors  that  allowed  us  show  the  expression  of  miRNAs.  The  expression  of  miRNAs  
through  the  promoter  was  observed  in  the  female  gametophyte  (ovule),  suggesting  
that  miRNAs  could  be  regulating  genes  in  the  ovule  of  Arabidopsis.  
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Design of initiators for the selection of strains producing
siderophores (pseudomonine).
Arteaga-Garibay RI*, Martínez-Peña MD, Gómez-Estrada MM, Lara-Aguilera J,
Zaldívar-López HA, Salinas-Moreno Y.
Microbial Genetics Resources Laboratory, National Genetics Resources Center, National Forestry,
Crop and Livestock Research Institute. Boulevard de la Biodiversidad 400, Rancho las Cruces,
Tepatitlán de Morelos, Jalisco. México.
(*arteaga.ramon@inifap.gob.mx)

The siderophores are associated with the transport and release of the iron, the
microbial groups that produce are of agricultural interest for the biological control of
plant pathogens. This study proposes the design of primers for the detection and
selection of producing strains of siderophore pseudomonine. It was built a mining
of genes and genomes of the NCBI and KEEG for the analysis in silico of the gene
pmsA, pmsB, PMSC, pmsD, pmsE, PMSF and pmsG, associated with the route
biosynthetic of pseudomonine, the design was made in the first blast of the NCBI.
They were considered the values thermodynamic set out in the platform
PrimerQuest and OligoEvaluator for the selection of initiators. We synthesized 14
primers and these are standardized PCR for pmsB, which encodes to
isocorismato-pyruvate lyase (IPL) involves the biosynthesis to pseudomonina. We
used 10 strains of the genus Pseudomonas producers of siderophores in CAS, and
as a positive control the strain Pseudomonas aeruginosa CM-CNRG 137. The
amplification of the fragment with primers designed for pmsB in 3 of the 10 strains
analyzed. Was the selection of 3 producing strains of siderophore pseudomonina
with the use of the first designed for pmsB, this siderophores is associated with
biological control of pathogenic strains of the genus Pseudomonas and
phytopathogenic fungi, so that these strains are potentially usable to generate
bioinoculants.

Keywords: pseudomonine, Pseudomonas, biological control.
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THE RECOMBINANT ENZYME 3-HYDROXY-3-METHYL
GLUTARYL COENZYME A REDUCTASE
(rec-HMGRCg) FROM Candida glabrata AS A TARGET
FOR SYNTHETIC ANTIFUNGAL COMPOUNDS
Dulce Andrade-Pavón1, José Antonio-Ibarra1, Lourdes Villa-Tanaca1.
Departamento de Microbiología, Escuela Nacional de Ciencias Biológicas del Instituto Politécnico
Nacional. Correspondencia: M. en C. Dulce María Andrade Pavón
andrade_eclud88@hotmail.com

The enzyme 3-hydroxy-3- methyl glutaryl coenzyme A reductase (HMGR) is a
glycoprotein involved in the start of the route of biosynthesis of cholesterol in
humans and of ergosterol in fungi. Due to the catalytic domain of eukaryotic
organisms HMGRs is highly conserved, it was decided to model to study the
enzyme HMGR from Candida glabrata, being an opportunistic pathogen with
natural resistance to antifungal agents, we can study the HMGR of this fungus as a
target for treatment. A 3D model of the enzyme HMGRCg was generated and
docking studies showed the affinity of some inhibitors tested. On the other hand a
version of the recombinant HMGR from C. glabrata (rec-HMGRCg) was generated
in Escherichia coli and tested for enzymatic activity and inhibition with simvastatin
and synthetic compounds. We suggest that the rec-HMGRCg can serve as models
for the study of synthetic compounds with possible antifungal activity.
Keywords: Candida glabrata; Recombinant HMGR; Antifungal.
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CHARACTERIZATION OF UNTYPABLE GENOTYPE
VIRUS, ISOLATED FROM CASES OF OCCULT HEPATITIS
C IN MEXICO.
Luis Antonio Uribe-Nogueza,b; Rosa María Ribas-Aparicioa; Patricia Isidra
Cauich-Sáncheza; Luis Octavio Uribe-Nogueza,b; María de la Luz MartínezRodríguezb
a

Laboratorio de Producción y Control de Biológicos, Escuela Nacional de Ciencias Biológicas,
Instituto Politécnico Nacional, Mexico City, Mexico.
b
Unidad de Investigación Médica en Inmunología e Infectología, CMN “La Raza”, Instituto Mexicano
del Seguro Social, Mexico City, Mexico.

Early diagnosis and viral genotyping of hepatitis C is crucial to define a proper
treatment for the patient, considering it is the leading cause of chronic hepatitis and
hepatocellular carcinoma. However, this is complicated since infection by hepatitis
C virus (HCV) could develop into an occult form (OCI, occult HCV infection)
impeding its identification by routine diagnostic approaches in health centers
nationwide. The OIC is characterized by detection of viral RNA in hepatocytes
and/or leukocytes and the absence of anti-HCV antibodies or viral RNA in serum
by using conventional tests. In a previous study, we identified viral genotypes
involved in the OIC in the Mexican population, additionally finding sixteen viral
isolates that do not correspond to any of the seven genotypes of HCV hitherto
known. Therefore, the aim of this study was to characterize at the molecular level
untypeable genotype HCV isolates. For this purpose, the nucleotide sequence of
the 5'UTR region of the viral genome was obtained, analyzing the results using
bioinformatics tools. Percentages of similarity with other members of the genus
Hepacivirus were below 37%. Interestingly, a conserved sequence of 37
nucleotides with 100% identity to 1a HCV genotype was identified. In conclusion,
the novel polymorphisms found suggest the possible discovery of a new viral
subtype or genotype of HCV, involved in cases of OCI.
Keywords: hepatitis C; occult hepatitis C infection; genotypes; polymorphisms.
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Follicle-stimulating hormone (FSH) and vascular
endothelial growth factor (VEGF) promote the bovine
granulosa cell proliferation through sphingosine 1phosphate synthesis
Hernández-Coronado C.G.a Guzmán A.b, Romano-Pardo M.C.c, Rodríguez A.d
Ortega-Serrano P.V.a, Gutiérrez CGd y Rosales-Torres A.M.b
aEstudiante

de posgrado, bUniversidad Autónoma Metropolitana-Xochimilco.
Departamento de Producción Agrícola y Animal, c CINVESTAV, Departamento de
Fisiología. dFacultad de Medicina Veterinaria y Zootecnia UNAM. Departamento de
Reproducción
Sphingosine kinase-1 (SK1) activation by growth factors and hormones promotes
S1P synthesis and this sphingolipid stimulates cell proliferation and survival. Results
from our laboratory had shown that FSH (1 ng/mL) and VEGF (0.01 ng/mL) activate
SK1 and increase the S1P synthesis in bovine granulosa cultured cells (GC). Hence,
it is probable that cell proliferation and survival produced by FSH and VEGF on GC
are mediated by S1P production. Granulosa cells of follicles from 4 to 7 mm of
diameter of slaughtered cows ovaries were collected and 75 X 103 viable cells were
seeded in a 96 well plate in McCoy's 5a medium. The S1P concentration in the
culture medium of CG treated with 5 and 10 μM of SK1 inhibitor (SK1-I) in the
presence or not of FSH (1 ng/ml) and VEGF (0.01 ng/mL) was quantified and
evaluated for (cell?) proliferation and survival of GC in response to S1P (0, 0.1, 1 or
10 mM) measured by flow cytometry. Results showed that SK1-I treatment reduces
S1P concentration in culture media in in presence of FSH and VEGF (P<0.05). The
FSH and VEGF treatment increased the number of GC (P<0.05). However, the
addition of SK1-I to culture media, reduced the number of cells. Finally, the
proportion of GC in G2/M phase of cell cycle increased with the addition of 0.1 μM
of S1P (P<0.05), whereas the addition of 10 μM of S1P increased the proportion of
hypodiploid cells (P<0.05). Our results show that the effects of FSH and VEGF on
proliferation and survival of bovine granulosa cultured cells is mediated by S1P
synthesis.

Keywords: S1P; SK1; FSH; VEGF; granulosa cells
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Expression of vascular endothelial growth factor (VEGF)
and its receptors in pre and post selection follicles of
bovine
Ortega Serrano, PV.,a Guzmán, A.,b Hernández Coronado C.G., a ZamoraGutiérrez D., a y Rosales-Torres A.M.1b
a Estudiante

de posgrado. b Universidad Autónoma Metropolitana- Xochimilco. Departamento de
Producción Agrícola y Animal. 1*autor de correspondencia: anamaria@correo.xoc.uam

Follicular development during the estrous cycle in bovine occurs in a pattern of
follicular waves, in which a group of follicles begins its growth in response to FSH.
Later on, one of these follicles will be selected as a dominant one, and the rest will
be eliminated from ovary by atresia. The VEGF is a limiting factor during follicular
development, because it promotes follicular angiogenesis allowing the transport of
oxygen, nutrients, and hormones, as well as the proliferation of granulosa cells. The
VEGF biological activity is mediated by the membrane receptors VEGFR1 and
VEGFR2. However, through mRNA alternative-splicing of these receptors two
soluble receptor isoforms (sVEGFR1 and sVEGFR2) are synthetized, which are
negative regulators of the biological activity of VEGF. Thus the objective of this study
was to identify the pattern of mRNA expression of VEGF and its receptors in
granulosa and theca cells of bovine follicles pre-selection and post-selection. The
results of this experiment show a higher mRNA expression of VEGF in granulosa
cells than in theca cells (P <0.05), while the theca cells had the higher mRNA
expression of membrane and soluble receptors. In pre-selection and post-selection
follicles, despite of compartment follicles, the mRNA expression of VEGFR2 was
higher than their respective soluble receptor (sVEGFR2) and the VEGFR1, whereas
mRNA expression of sVEGFR1 was higher than the VEGFR1. Interestingly, the
mRNA expression of sVEGFR2 and sVEGFR1 in post-selection was lower than in
the pre-selection follicles. These results suggest that a reduction in the expression
of soluble VEGF receptors, may favor the selection of the dominant follicle in cattle.
Keywords: Total VEGF; VEGF receptors; follicular development
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Presence of diarrheagenic Escherichia coli pathotypes in
ready-to-eat sprouts
Cortés Cueto, A.L.a*, Pineda de la O, Ja., Salas Rangel, L.P.a, García Reyes, Ra.
Helguera Repetto, A.C.b, Rivera Gutiérrez, S.a, Fernández Rendón, E.a, González
y Merchand, J.A.a y Cerna Cortés, J.Fa
aLaboratorio
bDepartamento

de Microbiología Molecular, Depto. de Microbiología, ENCB-IPN, México, D.F.
de Inmunobioquímica, Instituto Nacional de Perinatología “Isidro Espinosa de los
Reyes”, México, D.F. *Correo electrónico:cocaoc82@gmail.com

Diarrheagenic Escherichia coli pathotypes (DEPs) are important foodborne
pathogens and are classified according to their virulence traits: enteropathogenic
E. coli (EPEC); enterotoxigenic E. coli (ETEC); Shiga toxin-producing E. coli
(STEC); enteroinvasive E. coli (EIEC); enteroaggregative E. coli (EAEC) and
diffuse adherent E. coli (DAEC). Some studies have documented the importance of
DEPs as agents associated with acute and persistent diarrhea illness in Mexican
children. Recent DEP outbreaks have been associated with a wide variety of
vegetables. The aim of this study was to evaluate the prevalence of DEPs in readyto-eat (RTE)-sprouts collected in Mexico City. A total of 100 RTE-sprouts samples
were purchased: 50 from different supermarkets and 50 from street-vendor stalls.
E. coli strains were isolated by two methods: direct and indirect (from fecal
coliforms). A total of 68 E. coli strains were characterized for the presence of DEPs
loci by three Polymerase Chain Reaction (PCR). The first multiplex PCR identifies
the following loci: heat-stable and heat-labile enterotoxins (st, lt) for ETEC, intimin
(eaeA) and bundle-forming pilus (bfpA) for EPEC, Shiga toxin 1 and 2 (stx1, stx2)
and intimin (eaeA) for STEC/EHEC, and invasion-associated loci (ial) for EIEC.
The second multiplex PCR identifies three EAEC plasmid-borne virulence genes
including: the master regulon (aggR), dispersin (aap) and the autotransporter TolC
(aatA). The third PCR identifies the afaC loci for DAEC. E. coli was detected in 40
(40%) samples of RTE-sprouts: 18 (36%) from supermarkets and 22 (44%) from
street-vendor stalls. The best method for E. coli isolation from RTE-sprouts was the
direct. Four (4%) RTE-sprouts harbored DEPs: one ETEC, two STEC and one
DAEC. The results of this study show that RTE-sprouts harbored DEPs, therefore,
this food is a potential risk for human illness.
Keywords: Ready-to-eat sprouts; Diarrheagenic Escherichia coli pathotypes
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EVALUATION OF A RT-qPCR ASSAY WITH
DOUBLE-STRANDED-RNA DENATURATION FOR THE
DETECTION OF THE HUMAN ROTAVIRUS
Yazmin Anaya Molinaa,b, Sergio Isaac de la Cruz Hernández1, Graciela Castro
Escarpullib, Herlinda García Lozanoa.
a

Instituto de Diagnóstico y Referencia Epidemiológicos (InDRE), Laboratorio de Virus
b
Gastrointestinales; Escuela Nacional de Ciencias Biológicas (ENCB-IPN), laboratorio de
a
Bacteriología Médica. Francisco de P. Miranda No 177 Bis, Col. Lomas de Plateros, Del. Álvaro
b
Obregón C.P. 01480; Plan de Ayala y Carpio S/N Col. Santo Tomas, Del. Miguel Hidalgo C.P.
11340

Acute diarrheal disease (EDA for its acronym in Spanish) is a public health concern
and it is the second leading cause of morbidity and mortality in children worldwide.
Human rotavirus (HRV) from group A (Gpo A) are the major viral agents
associated with severe dehydrating diarrheas. Currently, several methods are used
to detect Gpo A of HRV. The aim of this work was to evaluate a RT-qPCR for
identification of the most common Gpo A of HRV genotypes in México (G1-G4, G9
y G12). Stool samples of 105 children with EDA from the National Network of
Public Health Laboratories in Mexico (RNLSP, for its acronym in Spanish) and
Tracers Nucleus for Epidemiological Surveillance (NuTraVE-EDA, for its acronym
in Spanish) were performed by RT-qPCR with TaqMan probes and primers
targeting the NSP3 gene. RNA samples were subjected to denaturation previously
to addition of RNA to RT-PCR master mix. The RT-qPCR was evaluated with
linearity, efficiency, specificity and sensitivity parameters; a standard curve was
generated from a quantified control using a 1:10 dilution factor. Furthermore, the
RT-qPCR results were compared with semi-nested RT-PCR assay. Efficiency gave
a 91.506 % in identifying Gpo A of HRV and a value r2 > 0.998, linear range of
1.5x107 to 1.5 copies of RNA was obtained. The specificity assay did not show any
cross-reactivity with positive samples to another virus associated with EDA
(calicivirus, astrovirus and enteric adenovirus 40 and 41). All positive samples
(100%) were identified by RT-qPCR. Moreover, some of the negative samples
previously typed by nested RT-PCR were positive by RT-qPCR. The results
showed that RT-qPCR is efficient, sensitive and specific. Also it resulted in a
significant improvement of the diagnosis of HRV in the diagnostic laboratory.

Keywords: EDA; NuTraVE-EDA Human rotavirus; RT-qPCR.
Mar del Norte No. 5, Col. San Álvaro Azcapotzalco C. P. 02090, México, D. F.
Tel. y Fax: 5623 3088 email: colegioibq@hotmail.com, colegioibq@yahoo.com.mx

XX Biochemical Engineering National Congress
IX Biochemical Engineering International Congress
XIV Biomedicine and Molecular Biotechnology Scientific
Meetings
Veracruz, México March 16-18, 2016

MOLECULAR DETECTION OF Yersinia enterocolitica AND
Aeromonas spp., IN CHICKEN
González-Avila Luis Uriela; Mendoza-Montes Claudiaa; Castro-Escarpulli
Gracielaa Hernández-Cortez Ceciliab*
aMedical

Bacteriology Laboratory, bMicrobial biochemistry Laboratory, Department of Microbiology,
National School of Biological Sciences, IPN, Mexico DF. Prolongación de Carpio y Plan de Ayala
S/N. Delegación Miguel Hidalgo. CP 07738. México D.F. *cecihercor@hotmail.com

Food is a vehicle of transmission of agents that can cause gastrointestinal infections,
which represent one of the main health problems in Mexico and the world, Yersinia
enterocolitica and Aeromonas spp., are considered etiologic agents of these
infections, also, there are reports of its detection as contaminants in basic food for
human consumption, such as chicken. Therefore, the objective of this work was to
standardize a multiplex PCR (mPCR) to detect Y. enterocolitica and Aeromonas
spp., in retail chicken samples of commercial establishments in Mexico City. To
standardized the PCRm type strains of Y. enterocolitica ATCC 23715 and
Aeromonas hydrophila ATCC 7966T were used. DNA from the type strains was
extracted with the commercial kit InstaGeneTM Matrix, the PCRm was performed and
the expected amplicons were obtained, corresponding to the virulence genes yst of
130 bp and ail of 439 bp for Y. enterocolitica, and gcat of 237 bp for Aeromonas
spp., Chicken samples were spiked with the type strains, and enriched for 6 h in GN
broth and later metagenomic DNA extraction was performed using three techniques:
phenol-chloroform, DNAzol™ InvitroGen and InstaGene™ Matrix. Concentration
and purity of DNA samples were determinated, obtaining the best quality of DNA
with the InstaGeneTM Matrix kit. A PCRm was carried out with DNA of chicken
sample, extracted by three methods, it was found that the DNA extracted with
InstaGeneTM Matrix better signal of three expected amplicons were obtained, and
not amplified by other two techniques. So the InstaGene™ Matrix was chosen for
subsequent DNA extraction, where the presence of Aeromonas was detected.
Keywords: Yersinia enterocolitica; Aeromonas spp; multplex PCR.
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STANDARDIZATION OF mPCR FOR Aeromonas spp.,
AND Yersinia enterocolitica DETECTION IN DIARRHEAL
SAMPLES
Mendoza-Montes Claudiaa; González-Avila Luis Uriela; Castro-Escarpulli
Gracielaa; Hernández-Cortez Ceciliab*
aMedical

Bacteriology Laboratory, bMicrobial biochemistry Laboratory, Department of Microbiology,
National School of Biological Sciences, IPN, Mexico DF. Prolongación de Carpio y Plan de Ayala
S/N. Delegación Miguel Hidalgo. CP 07738. México D.F. *cecihercor@hotmail.com

Yersinia enterocolitica and Aeromonas spp., are etiologic agents of diarrhea
syndrome, however, in Mexico they are not searched routinely. Both affect people
of all ages especially children less than 5 years old. So, to determine its incidence in
this population is important. Molecular biology methods are realiable tools due to
their specifity and sensitivity, as it is the case of PCR. Therefore, the objective of this
study is to standardize multiplex PCR (mPCR) for detection of Y. enterocolitica and
Aeromonas spp., from a sample DNA obtained from an apparently healthy patient,
intentionally inoculated with type strains, to determine sensitivity and standardized
test PCRm in clinical samples. The DNA was obtained with the phenol-chloroform
method. As a positive control and for inoculation of sample DNA type strains (Y.
enterocolitica ATCC 23715ᵀ and Aeromonas hydrophila ATCC 7966ᵀ ATCC) were
used. The PCRm was standardized with a stool sample inoculated intentionally,
simulating a process diarrhea with and without blood. With a temperature gradient,
it was determined at 55 ° C was the optimal annealing temperature of the primers,
which was achieved with the three observed corresponding amplicons yst (130 bp)
and ail (439) genes of Y. enterocolitica and gcat (237 bp) for Aeromonas spp. The
sensitivity of the mPCR sample was tested with and without blood detecting 1.5X107
CFU/g and 1.5X106 CFU/g of faeces, respectively. mPCR standardized was tested
with 50 clinical samples of diarrheal stools, where Y. enterocolitica and Aeromonas
spp., were not found.
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DIFFERENTIATION OF YEAST STRAINS OF THE SAME
SPECIE USING SINGLE STRAND CONFORMATION
POLYMORPHISM (SSCP)
Sandra Martínez-Estradaa, Jesús Páez-Lermaa, Armando Arias-Garcíab, Nicolás
Soto-Cruza, Antonio Rojas-Contrerasa.
a

Instituto Tecnológico de Durango, División de Estudios de Posgrado e Investigación, Durango,
b
Dgo., 34080, Universidad de Guadalajara, con_sandr@hotmail.com

The alcoholic fermentation is a biochemial process in which different genera and
species of yeast participate. The identification and strain characterization of the
yeasts are of great importance for the fermentation process since the quality of
beverages is a consequence of the diversity and frequency of occurrence of the
same. The objective of the present work was to analyze the variation in strains
isolated and identified in a fermentation process. Twenty four strains were used
isolated from the fermentation process of traditional production of mezcal and
identified by RFLP, of the species Candida pseudointermedia, Candida sp.,
Saccharomyces cerevisiae and Torulaspora delbrueckii. Extraction of DNA was
carried out using zimoliasa, to continue with the amplification of the region ITS1 5.8S-ITS2. The differentiation of yeast strains phenotypically similar was performed
using SSCP. The methodology of RFLP produces cut patterns by restriction
enzymes that indicate the presence of similar strains, and the differentiation is
performed by SSCP. The eight Candida pseudointermedia strains showed identical
SSCP patterns. The analysis of the five strains of Candida sp. showed identical
patterns. In the differentiation of strains of Saccharomyces cerevisiae no difference
is observed. The analysis of the seven strains of Torulaspora delbureckii shows a
different pattern of SSCP. Because SSCP is highly sensitive, it was posible to
obtain the variation pattern of Torulaspora delbrueckii strain, phylogenetically close
to the other six strains, which through the identification by RFLP is not visible.

Keywords: Yeasts; Fermentation; polymorphism.
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“IN SILICO DESIGN AND CONSTRUCTION OF A PLASMID
THAT EXPRESSES MIR-122 FOR THE SPECIFIC
TREATMENT OF HEPATOCELLULAR CARCINOMA BY
GENE THERAPY”
Montaño Samaniego, Marielaa; Oseguera Guerra, Berenicea; Peralta Zaragoza,
Oscarb e Ibáñez Hernández, Miguela
mariela.mont3091@gmail.com
de Terapia Génica, Dpto. Bioquímica, ENCB-IPN. Prol. Carpio y Plan de Ayala s/n.
Santo Tomas, México D.F. 11340.
bLaboratorio de Terapia Génica del CISEI-INSP. Av. Universidad 655, Santa María Ahuacatitlán.
Cuernavaca, Morelos, México. 62100.
aLaboratorio

Hepatocellular carcinoma (HCC) is the sixth most common cancer and the second
leading cause of cancer-related death worldwide. However, there is still no
satisfactory treatments for this illness, where the gene therapy seems to be an
innovative therapeutic approach for the treatment of HCC. Use of microRNAs
(miRNAs) in gene therapy, has emerged as a powerful tool for regulation of genes
involved in acquired genetic diseases as the cancer. The miR-122 is specific and
the most abundant in liver, it has been shown to function as a tumor suppressor.
Levels of miR-122 decrease significantly and specifically in HCC. The aim of this
work was to design a genetic construct containing a poly-miR-122 governed under
the α-fetoprotein promoter (AFP), specific of HCC. It was designed a poly-miR-122
sequence that contains three miR-122 precursors (pre-miR-122), this was
analyzed for prediction of the secondary structure and thermodynamic stability.
After, it was constructed in silico the recombinant plasmid pIRES2-AFP-poly-miR122-EGFP. The prediction analysis result of poly-miR-122 sequence showed that
formation of three structure stem-loop, belonging to each pre-miR-122, will be
spontaneously. In addition, the prediction revealed that primary transcript will have
thermodynamic stability, indicating it can function in treatment against HCC cells.
With this, it is intended to direct the expression to selectively eliminate the HCC
cells.

Keywords: Hepatocellular carcinoma, gene therapy, miR-122, AFP promoter.
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FAST DETECTION OF HLY GENE OF LISTERIA
MONOCYTOGENES
Contreras Marín Luis Iván, Ruiloba de León Sandra, González Lugo Graciela,
Espinoza Mellado Ma. del Rosario y Rodas Suárez Oscar R.
Departamento de Microbiología. Escuela Nacional de Ciencias Biológicas, IPN. Prol de Capio y
Plan de Ayala s/n. Col. Casco de Sto. Tomás México D.F., CP 11340

Listeriosis is an illness that has recently been recognized as a major public
health problem due to the large number of outbreaks that have occurred in recent
decades caused by the consumption of food contaminated. Listeria
monocytogenes is a Gram positive, intracellular opportunistic pathogen bacteria
and opportunistic infection in immunocompromised persons, primarily pregnant
women, newborns and the elderly. L. monocytogenes produces a hemolysin called
listeriolysin O which is crucial to the virulence of this bacteria. The toxin expressed
by the hly gene that is part of the pathogenicity island LIPI-1 mediated by prfa
gene. Currently there are no epidemiological studies in Mexico to assess the role
of L. monocytogenes in food-borne diseases; being the crop in the field, marketing,
the preparation and consumption of foods involved are a high risk of contamination
by pathogens, such as Listeria monocytogenes. This work standardized a
technique for the rapid detection of L. monocytogenes using the hly gene as a
biomarker. 58 L. monocytogenes strains isolated from dairy, frozen vegetables,
juices and clinical cases were tested. And two reference strains ATCC. DNA from
each of the strains as well as various enterobacteria, Gram-positive cocci,
L.seligeri, and L.innocua (negative controls) was extracted. 100% of amplification
was obtained only in strains of L. monocytogenes by PCR with HlyA primers so we
can conclude that this molecular marker can be used as an accurate and fast
method to detect L. monocytogenes.
Keywords: Listeria monocytogenes ; Pathogen; hly
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Non-tuberculous mycobacterial virulence genes
expression inside human macrophages
García-Morales Lázaro1, Portillo-Aguilar Alain Rodrigo1, Villanueva Ramírez
Jorge Daniel1, García-Reyes Rocío Liliana1, Cerna-Cortés Jorge Francisco1,
Rivera-Gutiérrez Sandra1, Helguera-Repetto Addy Cecilia2 and González-yMerchand Jorge Alberto1
1

Laboratorio de Microbiología Molecular, Departamento de Microbiología, ENCB-IPN. Prol. de
2
Carpio y Plan de Ayala S/N. C.P.11340. México. D.F. Departamento de Inmuno-Bioquímica,
Instituto Nacional de Perinatología “Isidro Espinosa de los Reyes”, México, D.F.
(email: laz_gm@hotmail.com)

Non-tuberculous mycobacteria (NTM) are opportunistic pathogens, being direct
inoculation, aspiration and food-or-water contaminated ingestion their most
frequent transmission mechanisms. NTM have become very important in recent
years in people with immunodeficiencies. There are few reports about the
interaction of NTM with macrophages, their target cells. Therefore, the aim of this
study was analyze the virulence genes expression of Mycobacterium abscessus,
Mycobacterium fortuitum, Mycobacterium avium, Mycobacterium celatum and
Mycobacterium simiae when they are infecting human macrophages. Results
showed that the expression of all M. avium virulence genes increased through the
infection, being dosR gene the one with the highest expression. In contrast, all M.
celatum virulence genes studied decreased their expression throughout time.
Simultaneously, M. simiae significantly decreased its gene expression compared to
M. celatum; groEL1 and icl1 were the lowest expressed genes. Regarding M.
abscessus, only groEL1, pknG and fadD21 genes increased their expression,
whereas M. fortuitum expression increased in all cases. In conclusion, NTM
showed differences in their virulence factors expression levels, suggesting that
even though NTM share certain virulence factors, perhaps the participation of each
virulence factor in different mycobacteria is regulated in a different fashion, so we
suggest to study further these virulence factors expression in NTM.
Keywords: Non-tuberculous mycobacteria; macrophages infection; virulence
genes.
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EVALUATION OF THE PROCESS OF LIPID
OXIDATION IN ISOLATED LIPOPROTEINS FROM WOMEN
WITH PREECLAMPSIA
León-Reyes Guadalupea, Muñoz-Sánchez José Luisa; Meza-Toledo Sergio
Enriquea, Rodríguez-Páez Lorena Ignaciaa, Sánchez-Torres Luvia Enidb,
Guzmán-Grenfell Alberto Martínc, Fuentes García Silviac and Torres-Ramos
Yessica Dorinc.
Department of Biochemistry, ENCB, IPN, Prol.de Carpio y Plan de Ayala S/N, México city,
(guada_081@hotmail.com, joselmsanchez24@gmail.com, semeza@hotmail.com,
a
lorena_rpaez@yahoo.com.mx) ; Department of Immunology, ENCB, IPN, Prol. de Carpio y Plan de
b
Ayala S/N, México, D.F.,(luviasanchez@hotmail.com) ; Department of Inmunobiochemistry,
National Institute of Perinatology "Isidro Espinosa de los Reyes", Montes Urales 800, Miguel
Hidalgo, Lomas Virreyes, México city, (aguzmangrenfell@yahoo.com.mx,
c
fuentesilvia@yahoo.com.mx, toye_dorin@yahoo.com.mx,) .

Preeclampsia (PE) is a syndrome of unknown etiology; it is proposed that the
abnormal implantation and maternal complications could be related to changes in
lipid metabolism and increased oxidative stress (OS) which causes endothelial
damage. The aim of this study is to evaluate women with PE the lipid oxidation in
HDL and LDL lipoproteins, key molecules in endothelial damage, which will clarify
the impact of this alteration in the development of PE. 15 women without a
diagnosis of PE (control) and 6 with PE were included. From samples of plasma
were isolated HDL and LDL, in which biomarkers damage to lipids were
determined:
conjugated
dienes
(CD),
malondialdehyde
(MDA)
and
lipohidroperóxidos (LHP), as protein damage: protein carbonylation (PC) was
quantified. The activity of antioxidant enzyme paraoxonase (PON-I) was
determined. The results shown in HDL and LDL women with PE an increase in the
concentrations of CD (70.4%) (45.4%), MDA (190.8%) (211.4%) and LHP (77.2%)
(62.8%) respectively compared with the control group. PON-I activity in women
with PE had a 34% decrease compared to the control group. With this results we
can conclude that in women with PE, obvious damage to lipids in HDL and LDL
was observed, which could be caused by an increase in OS and inadequate
antioxidant defense that is translated as a decreased activity of PON-I, which
process can be seen involved in the structural alteration of lipoproteins, resulting in
the formation of oxidized LDL that can generate endothelial damage. These
findings allow us to propose an antioxidant therapy in women who develop this
syndrome.

Keywords: Oxidative stress; preeclampsia; lipoproteins.
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EVALUATION OF LIPID PROFILE AND OXIDATIVE
DAMAGE TO HDL AND LDL IN NEWBORNS OF WOMEN
WITH PREECLAMPSIA
León-Reyes Guadalupea, Muñoz-Sánchez José Luisa; Meza-Toledo Sergio
Enriquea, Rodríguez-Páez Lorena Ignaciaa, Sánchez-Torres Luvia Enidb,
Guzmán-Grenfell Alberto Martínc, Fuentes García Silviac and Torres-Ramos
Yessica Dorinc.
Department of Biochemistry, ENCB, IPN, Prol.de Carpio y Plan de Ayala S/N, México city,
(guada_081@hotmail.com, joselmsanchez24@gmail.com, semeza@hotmail.com,
a
lorena_rpaez@yahoo.com.mx) ; Department of Immunology, ENCB, IPN, Prol. de Carpio y Plan de
b
Ayala S/N, México, D.F.,(luviasanchez@hotmail.com) ; Department of Inmunobiochemistry,
National Institute of Perinatology "Isidro Espinosa de los Reyes", Montes Urales 800, Miguel
Hidalgo, Lomas Virreyes, México city, (aguzmangrenfell@yahoo.com.mx,
c
fuentesilvia@yahoo.com.mx, toye_dorin@yahoo.com.mx,) .

Foetopathies by preeclampsia are the set of alterations in newborns of women with
this syndrome, and which has been shown to be associated with oxidative stress.
The aim of this study is to evaluate the lipid profile and oxidative damage to HDL
and LDL of newborns of women with preeclampsia to know the impact of oxidative
stress presented by these children. 15 umbilical cord blood samples of newborns
of women without preeclampsia (control) and 6 with preeclampsia were included.
From the plasma, lipid profile was measured, and LDL and HDL were isolated. In
these lipoproteins, biomarkers of oxidative damage to lipids were determined:
conjugated dienes (CD), malondialdehyde (MDA) and lipohidroperoxides (LHP); as
protein damage: protein carbonylation (PC) was quantified. The activity of
paraoxonase (PON-I) was determined. The lipid profile did not present statistical
differences when comparing both groups. In the group of patients, HDL and LDL
was observed an increase of MDA (92.89%) (146.1) and LHP (66.9%) (63.3%)
respectively compared to the control. CD and PC values in HDL showed no
significant differences, while in LDL there was an increase of 68.5% and 39.7%
respectively. The activity of PON-I had a decrease of 27% compared to control.
With this results we can conclude that lipoproteins from newborns of women with
preeclampsia showed oxidative damage to lipids, coupled with the activity of PON-I
decreased, which could affect their biological function, this is possibly due to
lipoprotein synthesis in the fetus comes mainly from oxidized fatty acids mother
with preeclampsia. So this is a valuable project to enrich the knowledge of the
impact of preeclampsia on neonates, which will propose an antioxidant therapy to
prevent the foetopathies by preeclampsia.

Keywords: Oxidative stress; Foetopathies; Preeclampsia; Lipoproteins.
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PRODUCTION OF A RECOMBINANT CAMELID ANTIBODY
Alvarez Ramirez Jessica, Durán Figueroa Noé Valentín, Salgado Manjarrez
Edgar
Bioengineering Laboratory and Laboratory of Molecular Biotechnology, Unidad Profesional
Interdisciplinaria de Biotecnología, IPN, Av. Acueducto de Guadalupe S/N, Gustavo A Madero,
Barrio La Laguna Ticoman, 07340, Mexico City (email:jalvarezr1402@alumno.ipn.mx)

Most antibodies are heterodimers and, independently of their specificity, they have
a common structure comprising four polypeptide chains: two heavies (H) and two
lights (L), both pairs identical. The antibody’s specificity is determined by the
variable regions in these four chains. There is another class of antibodies called
Heavy Chain Antibodies (HCAbs), which occur naturally in camelids beside the
typical tetrameric antibodies and are characterized by the absence of light chains.
These camelid’s antibodies are the origin of the so-called nanobodies or VHH
which are the heavy chain variable domain from them. The nanobodies have
essentially the same uses as traditional antibodies, with some advantages and
disadvantages. The present study is aimed at the recombinant production in
Chlamydomonas reinhardtii of a chimeric nanobody constituted by the VHH
constant regions and the variable region of a typical antibody against Human
Papillomavirus (HPV). Currently, the chimeric antibody linked to a signaling Cherry
fluorescent protein, has been conceived, modelled and synthesized as an
expression cassette. The mCherry fluorescent protein is included to indirectly
identify the presence of the nanobody. The design of the nanobody comprises the
variable regions CDR´s 1-3 of a monoclonal antibody against VPH and a
consensus sequence of the constant regions of the VHH of camelids. According to
the in silico results, with a 82% modeling with 90% fidelity of the chimeric protein
and a Ramachandran plot, there exists a high probability that the fusion protein
would not present steric interference during folding; yielding a functional antibody
and a functional Cherry protein. On the other hand, there are precedents in the
literature that allow us to assume that the expression cassette in the chloroplast of
C. reinhardtii would be expressed successfully.

Keywords: Nanobody; HCAbs; C.reinhardtii
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TNF-ALPHA GENE PROMOTER SNP rs1800620 AND ITS
ASSOCIATION WITH SEVERITY OF DENGUE
Vargas Castillo Angélica Berenicea,b, Ruiz Tovar Karinad, Cerna Cortés Jorge
Franciscoa, Vivanco Cid Héctorc, Escobar Gutiérrez Alejandrod,
*Fonseca Coronado Salvadorb
a

Laboratorio de Microbiología Molecular, Departamento de Microbiología, Escuela Nacional de
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Ciencias Biológicas-IPN, CDMX, México, Laboratorio de Inmunobiología de Enfermedades
Infecciosas, Unidad de Investigación Multidisciplinaria, Facultad de Estudios Superiores Cuautitlánc
UNAM, Edo. de Méx., México, Instituto de Investigaciones Médico Biológicas, Universidad
d
Veracruzana, Veracruz ,México, Coordinación de Investigaciones Inmunológicas, Instituto de
Diagnóstico y Referencia Epidemiológicos, CDMX, México

Dengue virus (DENV) is cause of a wide range of diseases in humans,
ranking from the acute febrile illness, dengue fever (DF), to the severe form called
dengue hemorrhagic fever (DHF), defined by fluid accumulation, increase in
haematocrit and plasma leakage. Disease severity is possibly due both to viral and
genetic factors of the individual. Among the latter, several single nucleotide
polymorphisms (SNPs) have been shown to play a role in the development of
severe forms of dengue. One of the most relevant is present in the promoter region
of TNF-alpha gene at position -308 [G/A]. The objective of this work was to analyze
the SNP rs1800620 in patients from Veracruz, Mexico to establish its association
with severity of the disease.
We analyzed the SNP rs1800620 by real-time PCR (TaqMan probes) in 138
patients with DF and 30 with DHF. The genotyping of patients with DF showed that
GG genotype was the most frequent (92.8%) followed by genotype AG (7.2%) and
there were not found the presence of the AA genotype; whereas in patients with
DHF 80% had the GG genotype, 16.7% had the AG genotype and 3.3% presented
AA genotype. Statistical analysis using Chi-squared test (OR= 0.07100; p=0.0315),
showed an association of AA genotype with protection to develop severe forms of
dengue.

Keywords: dengue, TNF-alpha, SNP.
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DETECTION OF mecA IN Staphylococcus aureus
STRAINS ISOLATED FORM PEDIATRIC PATIENTES
Vázquez Rosas Guillermo José, a, b Antonino Lara Hernández b, Agustín de
Colsa Ranerob, Gerardo Aparicio Ozores a, Alejandra Aquino Andrade b
Instituto Politécnico Nacional Escuela Nacional de Ciencias Biológicas Laboratorio de Microbiología
Molecular. Pról. de Carpio y Plan de Ayala s/n 11346 México DF
Instituto Nacional de Pediatría Laboratorio de Bacteriología Médica. Insurgentes sur 3700-C,
Insurgentes Cuicuilco, Coyoacán México DF

Introduction: Staphylococcus aureus is considered a common cause of nosocomial
infections, causing soft tissue infections, pneumonia, sepsis, and in occasions, it is
the cause of death of the patient. In Mexico, it has been observed a mortality
between 5 and 70% of patients infected with S. aureus. Methicillin resistance in S.
aureus is funded mainly by the binding protein penicillin of very low affinity (PBP2a)
which is encoded by the mecA gene. At present, the prevalence at the Instituto
Nacional de Pediatria (INP) is not well known. Objective: To detect the presence of
the mecA gene in S. aureus isolates from pediatric patients. Methodology: We
isolated 194 strains from blood cultures obtained from pediatric patients in the INP,
during eight years (May 2006 to December 2014). The isolates were identified using
the ID Phoenix BD system. DNA extraction was performed using QIAmp DNA mini®
of QIAGEN. The mecA amplification was realized by PCR using primers described
previously. The product obtained was 533 bp. Results: The 194 isolates were
identified as S. aureus. The mecA gene was detected in the 40.7% (79) isolates
where it was observed that the highest frequency was at 2009 with the 72.7%) and
lowest at 2012 with the 5.8%. Conclusions: The presence of the mecA gene in S.
aureus isolates from patients INP was detected, with an increase of cases in the
period 2006 to 2009. Subsequently a decrease in frequency in 2012, to increase
again in 2013 and 2014.

Keywords: mecA gene, Staphylococcus aureus, betalactam resistance
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DETERMINATION OF SEROTYPES, PHILOGENETIC GROUPS
AND VIRULENCE FACTORS OF Escherichia coli STRAINS
ISOLATED FROM DAIRY CATTLE
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Escherichia coli can behave as a component of the normal microbiota or as a pathogen in
intestinal infections. Bovine cattle and other animals are relevant reservoirs of Shiga toxin
producing E. coli (STEC). The aim of the present study was to determine the serotypes,
phylogenetic groups and virulence factors of E. coli strains isolated from dairy cattle of different
geographical regions of Mexico. Strains were isolated from six dairy herds (three from the
State of Jalisco, two from Sonora and Sinaloa, and one from the Edo de México). Identification
was achieved by means of conventional biochemical tests. Serological typing was performed
with 187 sera (SERUNAM) against somatic antigens and 53 against flagellar antigens of E.
coli. PCR was used to determine phylogenetic groups using primers chuA, yjaA, and TSPE,
and the pathotype STEC with genes stx1, stx2, eae, and ehxA. 85 E. coli strains were
analyzed from 59 rectal samples of dairy cows; 22 serotypes were identified in the strains of
the Jalisco herds, the most common ones were O116:H16, O48:H-, O121:H11, O157:H7;
whereas in the herds from the Edo de Mexico, Sonora and Sinaloa, 14 serotypes were found,
the most common ones were O111:H-, O104:H12, O175:H21, and O146:H21. Strains
corresponded to phylogenetic groups: A, B1, B2, and D. Analysis of the presence of genes
revealed that 35 (41%) strains contained stx1, 65 (77%) stx2, 20 (24%) eae, and 48 (57%)
ehxA, and. Pathotype STEC was the most prevalent in the dairy herds, with a wide diversity of
serotypes including O157:H7 and O104:H12, which are of epidemiological relevance in
intestinal infections. Dairy cattle can be an important vehicle for the transmission of STEC to
humans.

Key words: STEC, dairy cattle, serotypes.
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EFFECT OF BLUE CORN TORTILLA IN RATS WISTAR
ANXIETY TESTED
Trujillo Carretero Carolinaa, Rodríguez Landa Juan Franciscoa, Herrera Meza
María del Socorroa, Chávez Servia José Luisb, Guzmán Gerónimo Rosa Iselaa
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.

The blue corn tortilla is a source of anthocyanins, compounds that help reduce
oxidative stress, which can be associated with anxiety that generally affects 20% of
the population. In this research the effect of blue tortilla consumption on
biochemical parameters and anxiety in Wistar rats was evaluated. Male Wistar rats
were assigned to a control group and three groups fed tortillas with an intake of 7
(T7), 35 (T35) and 70 (T70) tortillas / day / six weeks. The effects were evaluated
in the maze of raised arms and open field; glucose levels, triglycerides, total
cholesterol, HDL-cholesterol and cortisol were also evaluated. Tortilla consumption
contributed from 30 to 300 mg of cyanidin-3-glycoside / day equivalent. Statistical
analysis revealed no significant differences in the variables evaluated in behavioral
tests, compared to control. Relative to the control group, the T35 and T70 groups
decreased by 20% plasma glucose; while the cortisol decreased 18% in the T70
group. It is concluded that anthocyanins contained in the blue corn tortilla did not
influence the experimental anxiety, though possibly modify biochemical parameters
involved in anxiety.

Keywords: food, blue tortilla, anthocyanins, anxiety, Wistar rats.
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MINOR ALLELE SNP rs662799 C ASSOCIATED WITH
DYSLIPIDEMIA IS PRESENT IN MEXICAN HIV-INFECTED
PATIENTS WITH HYPERTRIGLYCERIDEMIA AND
RECEIVING ANTIRETROVIRAL TREATMENT
Bautista-Martínez Jonathan Saúl1,3, Mata-Marín José Antonio2, Ribas-Aparicio
Rosa María3, Pompa-Mera Ericka Nelly1.
Unidad de Investigación en Inmunología e Infectología, CMN “La Raza”. IMSS.
Servicio de Infectología de Adultos, Hospital de Infectología, CMN “La Raza”. IMSS.
3 Laboratorio de Producción y Control de Biológicos, Departamento de Microbiología, ENCB, IPN.
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Dyslipidemia is prevalent among patients infected with human immunodeficiency
virus (HIV) receiving antiretroviral therapy (ART). Several studies suggest that ART
is associated with a complex spectrum of unwanted metabolic effects, including
dyslipidemia that eventually might lead to increased risk of cardiovascular diseases.
However, not all patients infected with HIV, even with similar demographic and
pharmacological history, develop the same response to antiretroviral therapy. In this
context, the influence of genetic factors can determine the increased dyslipidemia
and cardiovascular risk by ART. Genetic variants, specifically polymorphisms of a
single nucleotide (SNPs) located in the apolipoproteins gene cluster (APO) APO A1
/ C3 / A4 / A5 (locus 11q23 human) play a central role in dyslipidemia development.
The aim of this study is to identify the SNP rs662799 of APOA5 gene in Mexican
HIV-infected patients with dyslipidemia and receiving antiretroviral therapy. This
investigation is a hospital-based, case-control association study undertaken in a
Mexican population. Enrolled patients were informed on the nature of the study and
those who were willing to participate signed a letter of informed consent. Genomic
DNA was extracted from blood and SNP identification was performed using PCR
followed by direct DNA nucleotide sequencing. Preliminary results showed that the
minor allele (rs662799 C) associated to dyslipidemia is present only in the 13.79 %
of analyzed subjects. These results are consistent with previous studies in HIVinfected patients, carriers of minor allele rs662799 C and who experienced marked
increase in triglycerides.

Keywords: VIH; Dyslipidemia; ART.

Mar del Norte No. 5, Col. San Álvaro Azcapotzalco C. P. 02090, México, D. F.
Tel. y Fax: 5623 3088 email: colegioibq@hotmail.com, colegioibq@yahoo.com.mx

XX Biochemical Engineering National Congress
IX Biochemical Engineering International Congress
XIV Biomedicine and Molecular Biotechnology Scientific
Meetings
Veracruz, México March 16-18, 2016

EXTRACTION, PURIFICATION AND QUANTIFICATION OF
Caulerpa sp POLYPHENOLS TO EVALUATE ITS EFFECT
IN RATS WITH METABOLIC SYNDROME
Rodríguez Esquivel Zaira Zicarú, a Dra. Paniagua Castro Norma, a Dra.
Jaramillo Flores María Eugenia b y M en C. Escalona Cardoso Gerardo
Norberto a
a) Laboratorio de Farmacología del Desarrollo, b) Laboratorio de Polímeros, ENCB. IPN

In Mexico obesity it is an important health problem and is a key tool for developing
metabolic syndrome, which is the set of abnormalities which include abdominal
obesity, insulin resistance, hypertension and dyslipidaemia. This can be risk factors
for developing cardiovascular, cerebrovascular disease or type II diabetes. Several
research has reported that the consumption of food products with high phenolic
content is related to antithrombotic effects, anti-inflammatory, antineoplasic and
antiadipogenic. Fortunately the coasts of Mexico have green seawood, such as
Caulerpa sp, which it is a chlorophitic rich in polyphenols, especially phlorotannins
whose pharmacological activity still unknown. The purpose of this study is to
determine total phenols using the method of Folin - Ciocalteu, and evaluating
antioxidant capacity by ORAC method and also separated and identified some of
the present compounds by HPLC chromatography. To further evaluate its effect in
rats with metabolic syndrome models. According to results they separated and
quantified some componenets present in the seaweed Caulerpa sp. through
chromatographic techniques of HPLC getting good results of content and
antioxidant capacity of this extracts in which it have been possible characterized
compounds such as gallic acid, transcinamic acid and quercetin. Later will be the
evaluation of phenolic extract on murine models of metabolic syndrome.

Keywords: Metabolic syndrome, seaweed Caulerpa sp., Phenols, Polyphenols.
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ETHNOBOTANICAL EXPLORATION AND PRELIMINARY
PHYTOCHEMICAL ANALYSIS OF Melilotus indica (L.)
Ceron Mena Giovanni Dario, Dávalos Valle Hortencia Noemí, Rodríguez Páez
Lorena Ignacia, Astudillo Vázquez Adela
Laboratorio de Fisicoquímica Aplicada (Plantas Medicinales). Escuela Nacional de Ciencias
Biológicas (IPN). Prolongación de Carpio y Plan de Ayala s/n. 11340. D.F. México .

Diseases like diarrhea are current health problems in Mexico, one of the
therapeutic options for treatment is the use of medical plant species, which is
based on wide empirical popular wisdom. Melilotus indica (L.), "sweet clover" or
"water trefoil", is used to treat health problems such as diarrhea. This work aims to
identify chemical groups present in the ethanolic extract of the aerial part of
Melilotus indica (L.) responsible for its antidiarrheal activity. The methodology
began with the ethnobotanical exploration of plants traditionally used to treat
diarrhea. Collect of Melilotus indica (L.) was performed. With dried ground plant
material, the ethanolic extract was obtained (maceration), chemical tests were
performed for detection of alkaloids, flavonoids, cyanogenic glycosides, saponins,
tannins, quinones, coumarins, cardiac glycosides and sesquiterpenlactones. The
results are: Melilotus indica (L.), was located in the municipality of Huehuetoca,
Estado de Mexico, located between parallels 19 ° 45 '01' 'and 19 ° 53' 34 '' and the
meridians 99 ° 10 '19' 'and 99 ° 21' 08 '' of Greenwich. The ethanolic extract of the
aerial part of Melilotus indica (L.) had an efficiency of 12% and has chemical
groups of pharmacological interest such as: alkaloids, flavonoids, saponins and
tannins. Melilotus indica (L.) has chemical groups of pharmacological interest
related to the treatment of diarrhea, which helps explain the popular use that is
given to this plant.

Keywords: <Melilotus; Diarrhea; Phytochemical>
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Synthesis of a new cationic lipid derived from own
molecules of the cell
Jiménez Benítez, Andreaa; Oseguera Guerra, Berenicea; Brito Arias, Marco
Augustob and Ibáñez Hernández, Miguela
a

Laboratorio de Terapia Génica, Dpto. Bioquímica, ENCB-IPN, Prol. Carpio y Plan de Ayala s/n.
Santo Tomas, México D.F., C.P. 11340.
b
Laboratorio de Investigación en Ciencias Básicas UPIBI-IPN, Av. Acueducto de Guadalupe s/n,
Barrio La Laguna Ticoman, México, D.F., C.P. 07340.

The cationic liposomes are promising gene vehicles for gene therapy due to their
safety; however, they have low transfection efficiency. There are cationic lipids that
have proved to be effective, but they are expensive and show some cytotoxicity.
Therefore, it is necessary to obtain safe cationic lipids, which favor the transfer of
genes with high efficiency and be inexpensive. The aim of this study was to
synthesize a cationic lipid derived from a fatty acid and a primary amine, own of the
cell. The synthesis of cationic lipid was performed by the method of esterification
with methanesulfonic acid, was purified by liquid-liquid extraction, was identified by
thin layer chromatography and was characterized by infrared spectroscopy (IR)
and mass spectrometry (MS). It was obtained a lipid with waxy aspect with a yield
of 30%. By thin layer chromatography identified an amphipathic molecule.
Furthermore, the spectra obtained by IR showed an ester bond signal (C = O
stretching between 1731-1733 cm-1). Finally, the MS revealed the exact mass of
lipid. With this new cationic lipid is expected to perform gene transfer without
toxicity and at low cost.
Keywords: Gene therapy; Cationic lipid; Cationic liposomes.
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Síntesis de Imidas de 2-acetil-4-aminoresorcinol y su evaluación como antioxidantes
María Antonieta1; Merlos-Fernández, Stephanie2; Fonseca-Savater,
Yadira ; Padilla-Martínez, Itzia3; García-Garduño, Omar1; Martínez- Ramos, Federico1.
DIRECCIÓN: 1.Laboratorio de Investigación, Departamento de Química Inorgánica, Escuela Nacional de Ciencias
AUTORES: Guerra-Vargas,
1

Biológicas-IPN, Prolongación de Carpio y Plan de Ayala, s/n, 11340, México D, F.
2.Unidad Profesional Adolfo López Mateos, ENCB, IPN Av. Wilfrido Massieu Esq. Cda. Miguel Stampa s/n
3.Laboratorio de Investigación en Química Orgánica y Supramolecular, Unidad Profesional Interdisciplinaria de
Biotecnología-IPN. Av. Acueducto s/n Barrio la Laguna Ticomán, México, D. F.
Email: f_martin57@hotmail.com

INTRODUCCIÓN
El organismo se defiende del Estrés Oxidativo
(EO) mediante sistemas antioxidantes, que
ayudan a prevenir la formación de Especies
Reactivas de Oxígeno (ERO) o contrarrestar
su efecto, por lo que son agentes terapéuticos
con una amplia variedad de efectos, como
antibacteriales, antivirales, antiinflamatorios,
antialérgicos,
antitrombóticos
y
vasodilatadores.
Además,
la
actividad
antioxidante es fundamental para la vida ya
que confiere a los productos cualidades
anticarcinogénicas, antimutagénicas y de
antienvejecimiento.
Entre los antioxidantes de origen sintético,
están los compuestos fenólicos derivados de
2-acetil-4-aminoresorcinol que se proponen,
con actividad antioxidante debido a los grupos
hidroxilo que contienen.
OBJETIVO
Síntesis de Imidas ftálica, glutárica y succínica
de 2-acetil-4-amino resorcinol y evaluación de
su capacidad antioxidante mediante el ensayo
de ABTS.
MATERIALES Y MÉTODOS
Las amidas derivadas de resorcinol (ftálica,
glutática y succínica) se sintetizaron y
caracterizaron para usarlas en la síntesis de
las imidas correspondientes, con cloruro de
oxalilo, THF y reflujo.
La capacidad Antioxidante se realizó con los
reactivos ABTS y K2S4O6. Como referencia se
usó el resveratrol.
DESARROLLO EXPERIMENTAL
Con una solución de trabajo de ABTS●+ con
absorbancia de 0.700 ±0.02 a una longitud de
onda de734 nm, se prepara una mezcla de
reacción a seis diferentes concentraciones;

protegidos de la luz durante seis minutos, se
lee la absorbancia (espectrofotómetro UV-VIS).
RESULTADOS

Los compuestos sintetizados se caracterizaron
por RMN, IR y EM.
Tabla1: % de Inhibición con
Conc.
Imida
Imida
mM
Ftalica glutarica
1
31.49
90.28
0.1
11.89
27.90
0.01
10.00
9.40
0.001
10.18
9.13
0.0001
9.96
8.38
0.00001 9.52
8.42

ABTS●+
Imida
Resveratrol
succinica
38.99
99.38
14.97
29.57
12.20
11.21
11.39
6.83
11.22
6.91
11.22
6.74

DISCUSIÓN y CONCLUSIONES

Los resultados obtenidos con ABTS●+ y las
imidas son semejantes a la reacción con
Resveratrol. Cabe señalar que la derivadaglutárica sobresale a una concentración de 1
mM. Se concluye que tiene la mejor capacidad
antioxidante. R2 en todos los casos está entre
0.98- 0.99 y p es menor al 5%.
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COMPARATIVE STUDY OF NON-TUBERCULOUS
MYCOBACTERIA AND M. TUBERCULOSIS DURING
HUMAN MACROPHAGES INFECTION.
María Dolores Soto Ramíreza,b, Addy Cecilia Helguera Repettoa,
Jorge Francisco Cerna Cortésb, Sandra Rivera Gutiérrez b,
Jorge Alberto González Y Merchandb.
a

Department of Immunobiochemestry. INPer. México, D.F. bDepartment of Microbiology. ENCBIPN. México, D.F. e-mail (jgonzal1212@yahoo.com.mx)

Non-tuberculous mycobacteria (NTM) have emerged as important pathogens,
therefore, there is increasing interest specially to some of the major slow-growing
NTM that affect humans, as well as the evaluation of aspects about their persistence.
Mycobacterium avium and Mycobacterium celatum are slow-growing species like
Mycobacterium tuberculosis, and so, are involved in human infections. Therefore,
the aim of this study was to evaluate some aspects of the innate immune response
of human macrophages to infection with M. avium and M. celatum and test the
capacity of NTM to avoid the macrophages response as M. tuberculosis does. The
infection model was standardized in macrophages derived from cell line THP-1,
using a MOI 1:1 with M. avium, M. celatum and M. tuberculosis H37Rv as control;
the infection kinetic, intracellular multiplication, production of ROS and RNS (reactive
oxygen and nitrogen species), cytotoxic effect on macrophages and cytokine profile
was determined. Results suggested that NTM did not caused damage to integrity of
the monolayer during the infection kinetic. Intracellular growth of both NTM was
controlled after 72 hours post-infection (hpi). Both mycobacteria induced high
production of ROS after 24hpi and RNS after 48hpi. NTM generated the similar
cytotoxic effect on the cells than M. tuberculosis. Production TNf-α and IL-1β was
lower in response to NTM than to M. tuberculosis; M. celatum induced the highest
level of IL-8. The results suggest that NTM might persist into macrophage and induce
an immulogical response similar to M. tuberculosis, which may be related to their
ability to cause human disease.

Keywords: Non-tuberculous mycobacteria; human infection; persistence
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DIMERS-HYDROXYLATED, SYNTHESIS AND STUDY IN SILICO WITH
MYELOPEROXIDASE
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Introduction
The hydroxylated products have antioxidant properties so was synthesized and modeled in silico
apocynin and vanillin. Myeloperoxidase (MPO) plays a critical role in the inmune system to
produce reactive oxygen substances (ROS). However, when ROS are secreted out of neutrophils
they cause oxidative tissue damage causing Parkinson's, Alzheimer's, cáncer.
Objective
Disign and synthesize products with posible inhibitory activity of MPO
Methods
Molecular Dynamic (MD) and Docking are base on the structure of human myeloperoxidase
(PDB code: 1DNU) X-rays. In the Gromacs-DM 5.0.4 program it was used. Binding geometry
was gnerated by the ISIS Draw 2.4, were optimezed using Hyperchem 6.0 and Avogadro.
Protein-binders were prepared using the Lamarckian genetic algorithm method with AutoDock
1.5.6. The simulation were performes with VMD and Pymol.
Results and conclusions
Docking analysis in two sites A and B (HEME) was found accoding to ΔG (-8.2 to -9.38
Kcal/mol). There are hydrogen bound interactions with the THR337, LEU338, ASN392
ARG393, GLU394, TRP477, GLU483, ARG490 LEU495 amino acids at site A and GLU116,
PRO145, PHE147, ARG239, GLU242, THR238, PHE365 to B in the conformers 70, 80, 90 and
100 nanoseconds. Apocynin dimer proved to be the best inhibitor.
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CHARACTERIZATION OF THE ANTIBIOTIC RESISTANCE
IN GRAM-NEGATIVE BACTERIA ISOLATED FROM CASES
OF NEONATAL SEPSIS
Authors: Guzman-Valencia Patricia Elizabetha,b; Aparicio-Ozores Gerardoa;
León-Juárez Moisésb; Juárez-Estrada Higinioc; Villagrana-Zesati Jesús
Robertob; Helguera-Repetto Addy Ceciliab.
Address: a Medical Bacteriology Laboratory, Escuela Nacional de Ciencias Biológicas, Instituto
Politécnico Nacional, Prolongación de Carpio y Plan de Ayala s/n. México, D.F. 11340.
b Immunochemistry Laboratory, c Perinatal Hematology Laboratory, Instituto Nacional de
Perinatología, Montes Urales 800, México, D.F. 11000.

Sepsis has a high morbidity and mortality in neonates so an empirical treatment is
used, but this fact favors the selection of resistant bacteria. At the National Institute
of Perinatology we are interested in knowing the microorganisms isolated from
sepsis during 2014, resistance profiles and meet the production of β-lactamases of
extended spectrum (ESBLs), metallo β-lactamase (MBL) and aminoglycoside
modifying enzymes (AME) in gram negative bacteria. In this period were isolated
gram positive bacteria 58% (79), gram negative bacteria 40% (54) and yeast 2% (3).
Gram negative bacteria most frequently isolated were Klebsiella pneumoniae (48%)
and Escherichia coli (26%). The antimicrobial susceptibility tests performed
according to the CLSI M100-S24 (2014), demonstrated greater frequency of the
strains resistant to cephem (93%), penicillin (80%) and aminoglycosides (65%). 76%
of the strains were ESBL producers and 65% were multiresistant, in only a strain of
P. aeruginosa was determinated MBL production. The frequency of the main genes
encoding ESBL was 79% blaCTX-M, 59% blaTEM, 53% blaOXA and 21% blaSHV. Genes
encoding AME were found in 74% of isolates to aac(3')-IIa, 59% to aph(3'')-Ib and
28% to aph(3')-VI. Not blaNDM-1 gene was found in the strains studied. Changes were
found in a sequence of gene blaCTX- M, T> A at position 349, A> G at position 394
and G> A at 397 position, it recently were reported in Klebsiella oxytoca. These
results allowed to set the sepsis-causing bacteria, meet their antibiotic resistance
profiles of β-lactams and aminoglycosides and determine the molecular
epidemiology of genetic determinants. This information could guide the physician in
the treatment and help to increase awareness of data multidrug resistance in México.

Keywords: neonatal sepsis: multiresistance; ESBL; AME.
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IDENTIFICATION OF EPITOPES OF THE SURFACE
PROTEIN CHIKUNGUNYA VIRUS FOR VACCINE PEPTIDE
DESIGN
Lara-Ramírez, David; Jiménez-Alberto, Alicia; Castelán-Vega Juan Arturo: RibasAparicio, Rosa María.
Laboratory: Producción y Control de Biológicos, Escuela Nacional de Ciencias Biológicas,
Prolongación Carpio y Plan de Ayala s/n. México D.F. C.P. 11340
Email: lumiadlr625@outlook.com; ajimena@yahoo.com; rribas233@yahoo.com

The Chikungunya virus causes the disease known as chikungunya fever. While
this disease doesn’t have a high lethality rate, it is incapacitating for the patients.
Its high global incidence, and the increasing number of cases in Mexico in recent
months, makes important the development of effective antivirals and vaccines
against the virus, which at present do not yet exist.
The aim of this study was to identify epitopes on the surface proteins of CHIKV. E1
and E2 of strains circulating in Mexico CHIKV protein because proteins are
responsible for virus adsorption and penetration of the target cell were studied, so
these could be antibodies directed to block viral infection. The amino acid
sequences were analyzed with the server Immunomedicine Group
(http://imed.med.ucm.es/Tools/) to identify antigenic regions. Additionally, the
peptides were searched on the surface of the protein to be easily recognized by
the immune system, which were located in the three dimensional structure of the
glycoprotein by PyMol program. 51 of two selected antigenic regions are also
exposed to solvent (water). These antigenic peptides have features that will allow
mounting an immune response against the virus, with a good design of a vaccine
against CHIKV.
Keywords: chikungunya fever, bioinformatics, antigenic peptide

Mar del Norte No. 5, Col. San Álvaro Azcapotzalco C. P. 02090, México, D. F.
Tel. y Fax: 5623 3088 email: colegioibq@hotmail.com, colegioibq@yahoo.com.mx

XX Biochemical Engineering National Congress
IX Biochemical Engineering International Congress
XIV Biomedicine and Molecular Biotechnology Scientific
Meetings
Veracruz, México March 16-18, 2016

Latent Mycobacterium tuberculosis: stardardization of its
reactivation inside THP-1 cells
1

S. Yong-Mendoza1,2, M. León-Juárez1, S. Rivera-Gutiérrez2, J.F. CernaCortés2, J.A. González-Y-Merchand2, A.C. Helguera-Repetto1.

Immunobiochemistry Department. INPer. Mexico, D.F. 2Microbiology Department. ENCB-IPN.
México, D.F. e-mail (ceciliahelguera@yahoo.com.mx).

Tuberculosis is still one of the leading causes of mortality throughout the world and
it is estimated that 2 billion people are latently infected, representing potential
cases of reactivation and transmission of the disease. It has been described that
cholesterol is essential for Mycobacterium tuberculosis (Mtb) intracellular
persistence, nevertheless its role during reactivation is unknown. Therefore, the
aim of this work was to standardize a Mtb reactivation model using human
macrophages and to analyze the infection rate as well as the intracellular
persistence and multiplication when mycobacteria is previously adapted to
cholesterol environment.
Infection model was standardized in THP-1 cells infected with exponential or
latency NRP1 and NRP2 Mtb H37Rv adapted to glucose or cholesterol media. MOI
of 1 and 2.5 were used. Infection rate was analyzed by Kinyoun staining and
intracellular multiplication by Colony forming units since 4 h post-infection (hpi) to
96 hpi. Results showed that Mtb adapted to a cholesterol environment persist
within cells longer than Mtb adapted to glucose medium, besides, cholesteroladapted bacilli did not caused damage to cells monolayer. Additionally, it was
observed that multiplication of Mtb is higher when is in presence of macrophages
in comparison to bacilli in a macrophages-free media. Finally, exponentially
growing Mtb previously adapted to cholesterol environment has an intracellular
multiplication rate 15-fold-times higher than Mtb adapted to glucose environment.
Keywords: Mycobacterium tuberculosis; cholesterol; reactivation model.
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CATIONIC LIPOSOMES CHARACTERIZATION USED FOR
GENE TRANSFER
Oseguera-Guerra, Berenice1; Brito-Arias, Marco2 e Ibáñez Hernández Miguel1
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Gene therapy lab, ENCB. Prolongacion de Carpio y Plan de Ayala s/n, C.P. 11340 Mexico, D. F.
2
Chemistry lab projects, UPIBI. Acueducto s/n, C.P. 07340 Mexico, D.F.
Email: ecinereb_ari@hotmail.com.

Currently, the most promising genetic carriers are cationic liposomes as they are
safe and can transfer genes of large size, however, have low transfection
efficiency. Knowing their physicochemical and biological characteristics, allows
developing more efficient genetic vehicles to transfer genetic material. The aim of
this study was to characterize cationic liposomes for using in gene transfer. The
cationic liposomes were formed by sonication method and lipoplexes by adding
pSV-β-gal plasmid (pDNA). Transfection efficiency was evaluated in C-33A cell
line, and were characterized by electron microscopy, agarose electrophoresis,
Dnase I activity, zeta potential and flow cytometry. Transfection efficiency with
DLO:DLE:CHOL cationic liposomes reached 60%. These liposomes lacking
cytotoxicity presented spherical and oval morphology with a diameter between 30130 nm. Lipoplexes not show variations in size, but showed associations known as
"bead necklace". Furthermore, liposomes protect against the hydrolytic action of
DNase I, and have positive zeta potential, which decreased in lipoplexes
depending on amount of pDNA added. Finally, the analysis by flow cytometry
revealed an increase in complexity given by interaction of genetic material and
liposomes. It is concluded that these characteristics of cationic liposomes allow
having good transfection efficiency in vitro without toxicity, so it could be safely
used for gene therapy.

Keywords: genetic vehicles, cationic liposomes, gene transfer.

Mar del Norte No. 5, Col. San Álvaro Azcapotzalco C. P. 02090, México, D. F.
Tel. y Fax: 5623 3088 email: colegioibq@hotmail.com, colegioibq@yahoo.com.mx

XX Congreso Nacional de Ingeniería Bioquímica
IX Congreso Internacional de Ingeniería Bioquímica
XIV Jornadas Científicas de Biomedicina y Biotecnología
Molecular
Veracruz, México 16-18, Marzo 2016

COMPARISON ON THE FREQUENCY OF
MICROORGANISMS ASSOCIATED WITH
CERVICOVAGINAL INFECTIONS IN TWO DIFFERENT
POPULATIONS: OPEN AND HIV SEROPOSITIVE
Nava-Memije Karina*a; Saldaña-Juárez Claudia Auroraa; Hernández-Cortez
Ceciliaa; Castro-Escarpulli Gracielaa; Ruiz-González Verónicab; DueñasDomínguez Roberto Antoniob; Aguilera-Arreola Ma. Guadalupea
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Bacteriology Laboratory, Microbiology Department, Escuela Nacional de Ciencias
Biológicas del Instituto Politécnico Nacional, México D.F. Prol. de Carpio y Plan de Ayala s/n. Col.
SantoTomás. Del. Miguel Hidalgo. CP. 11340. D. F. México. (email: lupita_aguilera@hotmail.com)
bSpecialized laboratory, Clínica Especializada Condesa, Secretaria de Salud Pública, México, D.F.
Gral Benjamín Hill No. 24, Col. Condesa. Del. Cuauhtémoc. CP. 06170. D. F. México.

Genital infections are caused by diverse microorganisms, which affect different
populations. The objective of the present work is to elucidate and to compare the
prevalence of the microorganisms associated with cervicovaginal infections in two
different populations: open and HIV seropositive. This work is prospective,
transversal and comparative. A cervicovaginal exudate was obtained from the
female participants who fulfilled the inclusion criteria, followed by a phenotypical
and or molecular diagnosis for Bacterial vaginosis (BV), trichomoniasis,
candidiasis, mucopurulent cervicitis and gonorrhea. Moreover, the detection,
quantification and the antimicrobial susceptibility profile for Mycoplasma hominis
and Ureaplasma spp. were performed. The results showed that 54.87% of the
Open population (OP) and 69.28% of the HIV seropositive population (HIV+P)
presented at least a single infection. The microorganisms most frequently found in
the OP were Ureaplasma sp. (32.92%), Candida spp. and BV (10.97%). Whereas,
the pathology most frequently found in the HIV+P was BV (34.08%), followed by
Ureaplasma spp. (32.58%), and Candida spp. (11.61%). The polymicrobial
infection was three times more frequent (31.48% versus 10.98%) in the PHIV+;
both genital mycoplasmas showed resistance to the selected treatment. The
participants reported a monogamous sexual life (OP=86.59%, PHIV+=73.03%) and
they disclosed having had between 2 or 3 sexual partners throughout their entire
active sexual life (OP=41.46%, HIV+P=41.57%). The highest level of education
was observed in the OP, where 67.07% had professional studies in contrast to the
PHIV+, whom mostly had only secondary school studies (42.7%). The use of a
condom was higher in the OP (31.71%) than in the HIV+=29.59%P. The results
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were significantly different in both analyzed populations. A higher risk of
contracting a BV infection, a polymicrobial infection, or a mixed infection caused by
micoplasmas was observed in the PHIV+.

Keywords: Genital infection, Ureaplasma, Chlamydia, Bacterial Vaginosis.
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SEIZURES, NITRIC OXIDE LEVELS AND BRAIN GDH
ACTIVITY
Lourdes A. Vega Rasgado, Erika Martínez Reyes and Fernando Vega Díaz
Escuela Nacional de Ciencias Biológicas, Carpio y Plan de Ayala S/N Col. Casco de Santo Tomás,
11340 México D.F.

Epileptic seizures are the result of an imbalance between excitatory and inhibitory
impulses on central nervous system (CNS). Glutamate (GLU) is the main excitatory
neurotransmitter involved in convultions, which is synthesized by Glutamate
dehydrogenase (GDH, E.C. 1.4.1.3), an enzyme that participates in seizures
mechanism. In another hand nitric oxide (NO), synthesized from L-Arginine (L-Arg)
by Nitric Oxide Synthase (NOS), is a neurotransmitter/neuromodulator in the
central nervous system (CNS) which main effect is on GLU levels regulation. It has
been found that NO produced in response to GLU receptor stimulation may be
involved in the modulation of seizure activity, but the precise role of NO in the
expression of seizures is unclear since available data suggest that NO acts as an
anticonvulsant, but some others as a proconvulsant. Here we studied the possible
correlation between NO and GDH activity in vitro as well as in vivo, and if it is
related with seizures. With this purpose L-Arg and NOS inhibitors L-NAME and 7NI were employed, as well as pentylenetetrazole (PTZ) as a convulsant drug. In
vitro, L-Arg inhibited GDH activity when GLU was the substrate, whereas L-NAME
increased it not only with GLU but also with alpha-ketoglutarate (KG) and 7-NI
decreased enzymatic activity with both substrates. In vivo, L-Arg and 7-NI
enhanced the oxidative deamination of GLU, whereas L-NAME diminished it. L-Arg
counteracted the increase on reductive amination of KG caused by PTZ, but LNAME and 7-NI decreased it only in presence of PTZ. In conclusion, GDH activity
is influenced by NO levels in vitro as well as in vivo and its effects depend on NOS
isoform involved, which may be related with seizures mechanism.

Key words: GDH; NITRIC OXIDE; SEIZURES;
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OmpC-CD154 INHIBITS PROLIFERATION IN NHL CELL
LINES BY A MECHANISM DEPENDENT ON P38 MAPK
a,cPantoja-Escobar

Gerardo, bHuerta-Yepez Sara, aMayani-Viveros Héctor,
Graciela, aVega-Paredes Mario Israel

cCastro-Escarpulli
aLaboratorio

de Señalización Molecular en cáncer, Unidad de investigación en enfermedades
oncológicas del Hospital de Oncología del Centro Médico Nacional Siglo XXI, Av. Cuauhtémoc 330,
Col Doctores, C.P. 06720. Delegación Cuauhtémoc, México, D.F., bUnidad de investigación en
enfermedades oncológicas Hospital infantil de México Federico Goméz, Dr. Márquez No.162,
Cuauhtémoc, Doctores, 06720 Ciudad de México, D.F. cLaboratorio de Bacteriología médica,
departamento de microbiología de la Escuela Nacional de Ciencias Biológicas-IPN, Prolongación
de Carpio y plan de Ayala s/n C.P. 11340 México D.F.

Introduction: In recent years the development of new therapies for non-Hodgkin
lymphoma (NHL), has led to deployment in search of target molecules to generate
more effective therapies for NHL, CD40 has been shown to have a therapeutic
qualities to be therapeutic target; currently there are monoclonal antibodies against
this molecule, the team developed the fusion protein OmpC-CD154 which activates
B cells and becomes an alternative therapy for NHL. Aim: To analyze the effect of
the fusion protein OmpC-CD154, on proliferation in NHL cell lines. Methods: Cell
lines Ramos and Raji were treated with the OmpC-CD154 chimeric protein, which
was compared to a control without treatment, wild type porin OmpC and CD154
recombinant human, cell proliferation was analyzed by XTT and protein expression
by western blotting. Results: Fusion protein decreases proliferation in cell lines of
non-Hodgkin lymphoma, as well as decreased expression of onco-protein Bcl-6,
and increases the expression of p38 MAPK, triggering the effect of inhibition of
proliferation, as P38 within their multiple functions, is that of phosphorylated Bcl-6,
leading to its ubiquitination and degradation, this is closely related to the effect in
reducing the proliferation, when cells were treated with an P38 specific inhibitor,
anti-proliferative effect of the fusion protein decreased. Conclusion: p38 plays an
important role in decreasing the expression of Bcl-6 as to inhibit the effect on
proliferation was affected, indicating that the inhibition of proliferation produced by
the fusion protein OmpC-CD154 in cell lines of non-Hodgkin lymphoma is
dependent activation of P38
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“PHOTOSTABILITY OF MAB ANTI -GAL FOR
CONSERVATION AND USE AS DIAGNOSTIC AGENT OF
HUMAN PAPILLOMAVIRUS INFECTED CELLS”
Martínez-García Claudia; Villalobos-Hernández Juan Ramón; RamónGallegos Eva
Lab. de Citopatología Ambiental. Escuela Nacional de Ciencias Biológicas-IPN. Campus
Zacatenco. Calle Wilfrido Massieu esquina Cda. Manuel Stampa Zacatenco. C.P. 07738,
México, D.F.

Cervical cancer is one of the major public health problems worldwide and the main
drawback to eradicate this cancer is the lack of screening sensitive. Therefore, we
had proposed the use of monoclonal antibody IgM anti--Gal (mAb anti -Gal) that
is able to recognize cells infected by HPV 16 and 18 to including it as a virus
diagnosis primary technique and development a diagnostic kit. Immunoglobulins M
(IgM) are serious candidates for next antibody therapeutic generation. However, the
main drawback is rapid degradation susceptibility, which limits their storage time.
The biggest challenge is produce large amounts of pure and active IgM and find a
suitable formulation to stabilize it for long-term storage. Therefore, the aim of this
paper is to establish an appropriate formulation including a polyol, a surfactant and
a preservative in a buffer solution and determine the best formulation through
photostability and stability studies of mAb anti -Gal IgM for conservation and use
as a diagnostic agent of infected cells human papillomavirus (HPV). Perform 3
antibody production lots, purified, and conjugated to biotin PpIX, characterize and
perform identity testing. Perform pre formulations containing: sodium acetate buffer
at pH 5, trehalose, Tween 20™ as a surfactant, benzyl alcohol as preservative,
lyophilized and analyze by DSC to select the highest thermal transition values (Tm)
and based on the ICH guidelines for biotechnology products Q1B, IHCQ5C perform
accelerated and long-term stability tests. Take samples at 0, 1, 2, 3, 6, 9 and 12
months and monitoring protein degradation. Had been produced 3 antibody
production lots and they have conserved retention of biological activity by ELISA
which confirm the -Gal epitope (Galalpha1-3Galbeta1-(3)4GlcNAc-R) affinity
present in the membrane of cervical cells infected by human papillomavirus (HPV).
Keywords: HPV, ANTI -GAL, FORMULATION, STABILITY TEST
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IDENTIFICATION OF CNVs ON CHILDREN WITH
ISOLATED CONGENITAL HEART DEFECTS OF NOT
CYANOTIC TYPE
María José López-Ibarraa,b, Ana Claudia Velázquez-Wongb, Lucelli YañezGutierrezd, María Antonieta Araujo-Solísc, Haydeé Rosas-Vargasb, Fabio Abdel
Salamanca-Gómeze, Alfonso Méndez-Tenoriob
a

National School of Biological Sciences-IPN , Research Unit of Human Genetics, Hospital of
b
c
Pediatrics-IMSS , Service of Human Genetics, Hospital of Pediatrics-IMSS , Hospital of Cardiologyd
e
IMSS , Coordination in Health Research-IMSS

Introduction: The Congenital heart defects (CHD) are the most prevalent congenital
disease and the etiology is unknown in the most of the cases. However, the
genetic play an important role in many diseases and the variations in the DNA may
affect the health of the people. The copy number variations (CNVs) can explain the
etiology of these CHD. Objective: Identify copy number variation in children with
congenital heart defects of not cyanotic type. Methodology: We obtained blood
samples from 13 children (6 boys and 7 girls) with VSD and ASD in the diagnosis
and 4 controls without heart defects. First, we did an identification of the 22q11.2
deletion by FISH; patients negative to the deletion were including to the genomic
study. A high resolution CGH-array (Cytoscan HD, Affymetrix) was used for the
genomic study. Results: All patients were negative to the 22q11.2 deletion. We
identified 4 CNVs (3X)(4q13.2, 9q34.3, 20q13.33 and 22q11.22) in common in the
children with CHD and not in controls. There are many genes in each CNVs but
none have a relation with the CHD, except NOTCH1 that is important in the
embryonic development. We first did the bioinformatics analysis of the 20q13.33
region because the frequency in the patients (8 from 13 children) and the
information that exists in the databases is very little reported. There are 2 genes
(C20orf166 and SLCO4A1), 2 microRNAs (MIR1-1 and MIR133A) and 3 lncRNAs
(C20orf166-AS1, LOC101928465 y RP11-93B14.5) in the 20q13.33 region. We
also performed a hierarchical cluster and found that there is a trend of grouping of
data by type of CHD among patients. Conclusions: According to the result of
bioinformatics analysis, the 20q13.33 region gives us a new vision about the
etiology of CHD however is necessary to continue the study and the experimental
validation.
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ESTABLISHMENT OF AUREOBASIDIUM SP.
AND FUSARIUM SP. BIOFILM AND DIFFERENTIAL
PROTEIN EXPRESSION ANALYSIS IN TWO
DIFFERENTIALS STATES OF GROWTH
Rosa Paulina Calvillo Medina1,2, Jorge Gonzalez y Merchand2 and Victor M.
Bautista de Lucio1
1

Departament of Microbiology and Proteomic, Investigation Unit, Instituto de Oftalmología
Fundación Conde de Valencia, Chimalpopoca #14 Col Obrera C.P. 06800 Del. Cuauhtémoc,
2
Ciudad de México, México. Laboratory of Molecular Biology, Departament of Microbiology, Escuela
Nacional de Ciencias Biológicas, Instituto Politécnico Nacional, Plan de Ayala s/n, Col Santo Tomás
C.P. 11340 Del. Miguel Hidalgo, Ciudad de México, México.

Amongst common opportunistic fungi that cause keratitis, are Aureobasidium and
Fusarium. Biofilm formation is one adaptation that allowed fungi pathogenicity in
humans. Fungal biofilm is an exopolymeric matrix. Thus proteins expressed therein
are probably related to virulence factors in biofilm formation. The aim of this work
was to analyse Aureobasidium sp. and Fusarium sp. biofilm proteomic expression
in biofilm condition and agitation growth. Biofilm formation standarization was
carried in plates at 4, 8, 12, 24 and 48h wiht 1x10 4, 1x105and 1x106 conidia/mL at
28°C. Optical microscopy was made also at the same times and concentrations
described. Proteomic analysis were made on two isolates, grown in agitation and
biofilm conditions. Aureobasidium sp. biofilm formation has an optimum growth at
1x106 conidia/ml, 48h at 28°C. Fusarium sp. biofilm formation has an optimum
growth at 1x106 conidia/ml, 48h at 28°C. Protein extraction for integrity analysis
of Aureobasidium sp. was at 1.23 µg/µl on agitation and 1.27 µg/µl in biofilm. For
Fusarium sp. was 0.41 µg/µl in agitation and 2.87 µg/µl in biofilm. 15
spots espressed diferrentialy ehen Fusarium sp. grew in biofilm with molecular
weight between 100-25kDa and isoelectric point pH 3-5. In agitation spots were
identified with molecular weight between 100-48kDa and others with 20-17kDa an
isoelectric point similar to biofilm culture. Aureobasidium sp. biofilm formation
required 10 fold more conidia to grow than Fusarium sp. The lowest protein
concentration was observed in Fusarium sp. in agitation and the highest in
Fusarium sp. in biofilm. Several proteins of high molecular weight are overexpressed during the formation of the biofilm of Fusarium sp.
Key Words Aureobasidium; Fusarium; Biofilm
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CHARACTERIZATION OF VARIABLE REGION OF
INTEGRONS CLASS 1 IN STRAINS OF Escherichia coli
UROPATHOGENIC
González-Villalobos Edgar a, b; Molina-López José b; Aparicio-Ozores
Gerardoa; Belmont-Monroy Lauraa, b; Ribas-Aparicio Rosa María.a
a Laboratorios

de Producción y Control de Biológicos y Bacteriología Médica del Departamento de
Microbiología de la Escuela Nacional de Ciencias Biológicas, IPN México DF. b Laboratorio de
Patogenicidad Bacteriana, Hospital Infantil de México “Federico Gómez” / Facultad de Medicina
México DF. Email: rribas233@yahoo.com

Introduction. - Bacterial resistance to antibiotics is a worldwide public health problem
and in most cases is associated with genetic elements such as plasmids,
transposons and integrons. Integrons are genetic platforms, they work as a capture
system genes that are capable of expressing those genes incorporated into their
structure, they can be spread when associated with mobile elements, and thus
participating in the dispersion of bacterial resistance. Aim. - Identify the resistance
genes associated to integrons class1 in uropathogenic Escherichia coli strains
(UPEC). Results. - We found a frequency of 63.85% of strains carrying integrons
class 1, and in 24.5% of strains no cassettes were detected in variable region. Nine
different cassettes were found dfrA17-aadA5, dfrA5, dhfrI-aadA2, aadA1, dfrA5ereA2, dfrA17, dfr2, dhfrI-aadA1, dfrAI-aadA1, they encode resistance genes to
trimethoprim, aminoglycosides or both. Conclusions. - A high percentage of strains
in this study were carrying integrons class 1, and its variable region shown resistance
genes to trimethoprim/sulfamethoxazole and aminoglycosides, impact directly on
their resistance phenotype. We found high frequency of cassette dfrA17 y aadA5 in
45.8 % in the strains characterized, followed cassette dfrA5 present in five strains
carrying integrons class 1. In this study, we shown increasing resistance presented
by UPEC strains, however, additionally to Integrons there are other mechanisms of
resistance.

Keywords: Integrons class 1; UPEC; Resistance, Variable region.
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CORRELATION BETWEEN VIRULENCE GENES AND
PHYLOGENETIC GROUPS IN UROPATHOGENIC STRAINS
OF Escherichia coli ISOLATED FROM MEXICO CITY.
Belmont-Monroy Laura 1, 2; Aparicio-Ozores Gerardo 1; Ribas-Aparicio Rosa
María 1; González-Villalobos Edgar 1, 2; Molina-López José 2
1 Laboratorios de Bacteriología Médica y Producción y Control de Biológicos del Departamento de
Microbiología de la Escuela Nacional de Ciencias Biológicas, Instituto Politécnico Nacional. 2
Laboratorio de Patogenicidad Bacteriana del Departamento de Salud Pública de la Facultad de
Medicina, UNAM-Hospital Infantil de México “Federico Gómez” Unidad de Hemato-Oncología e
Investigación. México DF. Email: joseml@unam.mx

Content: Escherichia coli strains are the major cause of urinary tract infections
(UTI) worldwide. Phylogenetic analyses have shown that E. coli strains fell into four
main phylogenetic groups A, B1, B2 and D and the virulent extra-intestinal strains
belonged mainly to group B2. Virulence factors associated with adhesion include
fimbriae P and type 1 fimbriae S that facilitate colonization and persistence of the
bacteria, attachment of the E. coli to the uroepithelium is the main step to initiate
and develop UTI. The aim of this study was to determine the presence of virulence
genes in uropathogenic Escherichia coli (UPEC) and their association with the
phylogenetic group.
Material and Methods: A 105 E. coli strains isolated from outpatients with acute
urinary tract infection. The presence of virulence genes by performing PCR using
specific primers for the genes was determined: fimH (fimbriae type 1); papC (Pili
associated with pyelonephritis); sfa (Fimbria S), KpsMT K1 (synthesis of capsular
polysaccharide); ibeA (invasion of cells). The phylogenetic group was determined
by multiple PCR using primers for genes: chuA, yjaA and TspE4C.
Results: The 97% (103 strains) presented the fimH gene, the gene for pili
associated with pyelonephritis, papC was present in 23 strains (22%), sfa, which is
the gene associated with the fimbria S was found in 10% (11 strains), KpsMT K1
gene associated with the synthesis of the capsule was present in 23% (24 strains)
and ibeA gene involved in invasiveness was present at 9% (10 strains). Sixty five
percent of the studied strains belonged to the phylogenetic group B2, 14% to group
A, the group B1 4% and group D 17%. Conclusion: A relationship between the
presence of virulence genes involved in adhesion and invasiveness to the
phylogenetic group B2 was found, the fimH was the gene found most often.

Keywords: Uropathogenic Escherichia coli, virulence.
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ISOLATION AND CHARACTERIZATION OF EXOSOMES
AS BIOMARKERS FOR USE IN DIAGNOSTIC
RETINOBLASTOMA
María de Jesús Orozco-Romeroa, Martha Verónica Ponce-Castañedab, Noé
Durán-Figueroaa
aUnidad
bCentro

Profesional Interdisciplinaria de Biotecnología, Instituto Politécnico Nacional,
Médico Nacional Siglo XXI, Instituto Mexicano del Seguro Social.

Exosomes are essential extracellular vesicles in intercellular communication; they
act as vehicles of broad scope. Exosomes are produced in cells and are present in
all body fluids, transit and deliver messages to cells throughout the body. Messages
carried via exosomes may be DNA, RNA or proteins associated with different
pathological conditions, such as cancer. Retinoblastoma is a type of intraocular
cancer that mainly affects children under 36 months, its origin can be inherited or
somatic. As the tumor develops during nonverbal stage diagnosis occurs after the
onset of any visible symptoms and is followed by a biopsy or enucleation. Because
of this, the isolation and characterization of exosomes in plasma is key for use as
noninvasive biomarker in retinoblastoma. In the present study, they exosomes
purified from clinical samples from patients with retinoblastoma and healthy
individuals as controls. The recovered exosomes were characterized at the cellular
level by transmission electron microscopy using a cryogenic technique. Identifying
exosome populations with diameters between 30 to 100 nm. To demonstrate the
correct purification of exosomes we identified transmembrane proteins like CD63
and CD81 by western blot also the presence of microRNAs was confirmed by RTPCR. The purification and characterization of exosomes will be useful as
noninvasive biomarker for prognosis, diagnosis and evolution of retinoblastoma.

Keywords: Exosome; Biomarkers, Retinoblastoma
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METAPROTEOMIC ANALYSIS IN INFECTED OCULAR
SURFACE
Diana Gabriela Ponce-Angulo1,2, Luis Antonio Bautista-Hernández 2,3, Victor
Manuel Bautista-de Lucio 2, Gerardo Aparicio-Ozores1.
1.National School of Biological Sciences, ENCB- IPN, Department of Medical Bacteriology
2.Microbiology and Ocular Proteomics, “Fundación de Asistencia Privada Conde de Valenciana”
3.Graduate of Biological Sciences and health, UAM

Introduction. The ocular surface is continuously exposed to the environment and
different types of microorganisms, it is now known that there is normal microbiota
in the ocular surface. Classical microbiological methods detect only a fraction of
the microbiota. The Metaproteómica allows us to study the behavior of a microbial
community from the identification of proteins. Purpouse. To realize a comparative
metaproteomic analysis of the ocular surface in patients with ocular infection.
Methodology. The samples were obtained from patients with healthy and infected
ocular surface. The human tears samples were taken following the internal
protocols in both groups. The tears samples of each patient were analysed by 2D
electrophoresis and differential protein expression between groups was performed
using Dymension 2 Software and identification of the proteins was performed by
mass spectrometry. Results.The metaproteomic analysis shows the relevant
expression of diferential proteins. Identification showed six proteins identified as
lactotransferrin, lipocalin, alpha amylase, casein kinase, and polymeric
immunoglobulin receptor to albumin. Protein mentioned above, lipocalin showed a
negative differential expression in infected individuals and with pretreatment.
Differences between proteomic profiles of the two groups could be given by the
etiologic agents for the previous antimicrobial treatment, or changes typical of host
response to infection.
Keywords: Metaproteomic; Ocular Surface; Microbiota.
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SEIZURES, NITRIC OXIDE LEVELS AND BRAIN GDH
ACTIVITY
Lourdes A. Vega Rasgado, Erika Martínez Reyes and Fernando Vega Díaz
Escuela Nacional de Ciencias Biológicas, Carpio y Plan de Ayala S/N Col. Casco de Santo Tomás,
11340 México D.F.

Epileptic seizures are the result of an imbalance between excitatory and inhibitory
impulses on central nervous system (CNS). Glutamate (GLU) is the main excitatory
neurotransmitter involved in convultions, which is synthesized by Glutamate
dehydrogenase (GDH, E.C. 1.4.1.3), an enzyme that participates in seizures
mechanism. In another hand nitric oxide (NO), synthesized from L-Arginine (L-Arg)
by Nitric Oxide Synthase (NOS), is a neurotransmitter/neuromodulator in the
central nervous system (CNS) which main effect is on GLU levels regulation. It has
been found that NO produced in response to GLU receptor stimulation may be
involved in the modulation of seizure activity, but the precise role of NO in the
expression of seizures is unclear since available data suggest that NO acts as an
anticonvulsant, but some others as a proconvulsant. Here we studied the possible
correlation between NO and GDH activity in vitro as well as in vivo, and if it is
related with seizures. With this purpose L-Arg and NOS inhibitors L-NAME and 7NI were employed, as well as pentylenetetrazole (PTZ) as a convulsant drug. In
vitro, L-Arg inhibited GDH activity when GLU was the substrate, whereas L-NAME
increased it not only with GLU but also with alpha-ketoglutarate (KG) and 7-NI
decreased enzymatic activity with both substrates. In vivo, L-Arg and 7-NI
enhanced the oxidative deamination of GLU, whereas L-NAME diminished it. L-Arg
counteracted the increase on reductive amination of KG caused by PTZ, but LNAME and 7-NI decreased it only in presence of PTZ. In conclusion, GDH activity
is influenced by NO levels in vitro as well as in vivo and its effects depend on NOS
isoform involved, which may be related with seizures mechanism.
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NONSTRUCTURAL PROTEIN 2 (nsP2), A POTENTIAL
THERAPEUTIC TARGET AGAINST CHIKUNGUNYA VIRUS
Nava Soberanes Elena Berenice*; Castelán-Vega Juan Arturo; JiménezAlberto Alicia; Ribas-Aparicio Rosa María**
Laboratorio de Producción y Control de Biológicos, Escuela Nacional de Ciencias Biológicas, IPN,
Prol. de Carpio y Plan de Ayala s/n. 11340, México, D.F. (* berenicebbbb_oetam@yahoo.com.mx;
** rribas233@yahoo.com)

Chikungunya disease is caused by Chikungunya Virus (CHIKV). It is transmitted to
humans mainly through the bite of mosquitoes Aedes aegypti and Aedes albopictus.
Characteristic symptoms include sudden high fever (≥ 39 ° C), polyarthralgia,
myalgia, headache and rash. The nonstructural protein 2 CHIKV (nsP2) has 5'nucleotide triphosphatase, helicase, and protease activities, which are critical for
viral replication, so in the absence of effective vaccines and drugs, nsP2 represents
a key target for the development of therapeutic inhibitors against CHIKV. The aim of
this study was to identify the binding sites of nsP2 to previously selected inhibitors
and to evaluate its interaction by in silico approaches. The three-dimensional
structure of nsP2 (3TRK) was processed with the VMD program, later simulated with
the molecular dynamics program NAMD. The simulation analysis allowed choosing
the most stable conformer, which was used for docking with potentially therapeutic
inhibitors. Ligands ZINC1 and ZINC2 docked with a binding energy of -9.1 kcal/mol,
indicating favorable interactions. Both compounds were docked in a pocket
containing Cys1023 and His1083, which compose the active site catalytic dyad.
Thus it is expected that both compounds will interfere with nsP2 function, and
therefore have drug candidates against CHIKV.
Palabras clave: CHIKV; nsP2; molecular dynamics simulation; ligand.
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CYTOTOXIC ACTIVITY OF A NEW ORNITHINE
DECARBOXYLASE INHIBITOR IN A CANCER CERVICAL
CELL LINE AGAINST DFMO
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Tatiana, Ruiz-Cuello1; Víctor Manuel Luis, Macías-Martínez1; José Leopoldo,
Aguilar-Faisal2 ; Verónica, Alcántara-Farfán1.

Laboratorio de Enzimología, Departamento de Bioquímica, ENCB-IPN. Prolongación de Carpio y
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Plan de Ayala, s/n. Col. Santo Tomás. 11340. México D.F. Tel. 7296000 ext.62582. Laboratorio de
Medicina de Conservación. Sección de Estudios de Posgrado e Investigación, ESM-IPN. Plan de
San Luis y Díaz Mirón, s/n. Col. Santo Tomás. 11340. México D.F. email:ruizctatiana@gmail.com

Chemopreventive agents that block cervical carcinogenesis that are well tolerated
and less toxic are needed. One attractive strategy involves inhibiting the synthesis
of polyamines (e.g., putrescine, spermidine, spermine) with ornithine
decarboxylase (ODC) inhibitors, a key enzyme in polyamine biosynthesis. Rapidly
growing cells and tumour cells display high activities of ODC. It has been shown
that the increase in ODC activity and therefore in the polyamine content is
necessary for DNA replication. The role of the polyamines here seems to be to
enable the DNA to adopt an appropriate conformation. Since polyamines are
implicated in cell growth, their biosynthesis is a target for antineoplastic therapy
Therefore, in our research group, a new ornithine analogue (N- -chloroacetyl-Lornithine, NCAO) that is a competitive inhibitor of ODC was tested in Ca Ski cells,
a cervical cancer cell line. The NCAO cytotoxic activity was compared against
difluoromethyl ornithine (DFMO), a commercial irreversible inhibitor of ODC with
chemopreventive properties in cancer. Viability was evaluated using trypan blue
and neutral red assays. The results shown that NCAO has cytotoxic effect with an
analysis demonstrated that the cell death type was apoptosis, which was analyzed
by flow cytometry. In conclusion, NCAO cytotoxic effect is concentration and time
dependent, the type of cell death is apoptosis and it is 6600 times more effective
than the DFMO.

Keywords: Cancer; Poliamines; ODC; DFMO.
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CYTOTOXIC EFFECT OF TWO ENZYME INHIBITORS, 3BROMOPYRUVATE AND N-δ-CHLOROACETYL-LORNITHINE, IN CANCER CELL LINES
Hernández-Miranda María Luisaa; Alarcón-Hernández Ernestob; Aguilar-Faisal
José Leopoldoc; Alcántara-Farfán Verónicaa; Rodríguez-Páez Lorenaa
a
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Cancer is still a leading cause of death worldwide, accounting for 8.2 million deaths
and an estimated 14.1 million new cases of cancer occurred worldwide in 2012. In
Mexico, is the third leading cause of death. Given prevalence, there have been
developed and tested different treatments that act by inhibiting metabolic pathways
associated with cell growth as the polyamines metabolism and glycolysis.
Polyamines are involved in cell proliferation, in tumor invasion and metastasis, so
their concentrations and ornithine decarboxylase (ODC) activity, the enzyme that
regulates the polyamine synthesis are increased in many tumors. Therefore, it has
been designed and synthesized, ODC inhibitors as N-δ-chloroacetyl-L-ornithine
(NCAO), a new ODC inhibitor, having cytotoxic and antiproliferative effects on
cancer cell lines, HeLa and MCF-7. The 3-bromopyruvate (3-BrP) is an analog of
pyruvate which has shown to have significant inhibitory effect on the activity of
hexokinase II and ATP production. Thus, in this study, the antineoplastic effect of
NCAO and 3-BrP on HepG2 and C6 cancer cell lines were evaluated. The results
showed that NCAO caused cytotoxic effect in concentration- and time-dependent
manner in HepG2 and C6 cancer cells. The EC50 were 32.90 and 72.44 µM after
24 h exposure and, 17.38 and 15.84 µM after 72 h exposure, for HepG2 and C6
cells, respectively. Also, 3-BrP caused cytotoxic effect in concentration- and timedependent manner in both cancer cells lines. The EC50 were 178.94 and 187.93
µM after 24 h exposure and, 98.30 and 63.17 µM, after 72 h exposure, for HepG2
and C6, respectively. Cytotoxicity caused by NCAO is 5 times more effective than
3-BrP for HepG2 cells. In C6 cells, NCAO is 2-4 times more effective than 3-BrP.
Probably, the difference in sensitivity is due to the different transport mechanisms
that the two inhibitors used for incorporation into cell lines.

Keywords: Cancer; ODC; polyamines; hexokinase; glycolysis.
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ANTITUMORALACTITITY OF 2-AMINO-6 -[(2CHLOROACETYL) AMINO] HEXANOIC ACID IN HUMAN
CELL LINES OF PROSTATE CANCER
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Laboratorio de Enzimología, Laboratorio de Genética Molecular, Departamento de Bioquímica,
ENCB-IPN. Prolongación de Carpio y Plan de Ayala, s/n. Col. Santo Tomás. 11340. México D.F

Prostate cancer is a malignancy that usually occurs in elderly people, the
frequency is increased quickly after 50 years old. In Mexico, its incidence
increased dramatically in the last decade. Several studies have demonstrated that
prostate cancer cells contain high levels of polyamines and ornithine
decarboxylase (ODC), enzyme that participates and regulates PA biosynthesis, for
this, inhibition of ODC activity, provides a drug target for prostate cancer
chemotherapy. The aim of this study was to evaluate the antineoplastic effect of a
new ODC inhibitor, 2-amino-6-[(2-chloroacetyl) amino] hexanoic acid (ACAAH) on
prostate cancer cell lines. The ACAAH synthesis was performed according to an
established method and was characterized by IR, proton and 13C NMR, and
HRMS. Cell lines used were PC3, LNCaP, DU-145 of human prostate cancer and
Vero cell line as non-cancerous control. The cytotoxic effect of ACAAH was
determined by the trypan blue method, after 24, 48 and 72 h treatment. The
cytostatic effect of ACAAH was determined by direct count from growth curves and
clonogenicity on agar.
ACAAH was obtained as white powder with 67% yield and mp = 205.3 °C.
Spectroscopic studies confirmed ACAAH structure.Decrease in viability were
observed in 3 cancer cell lines, PC3, LNCaP and DU-145 with EC50 of 37.29,
46.22, 26.52 μM for 24 h; 25.92, 15.33 , 36.04 μM for 48 h; and 14.26, 2.41 and
5.24 μM for 72 h, respectively. Vero cells showed no cytotoxic effect in presence of
ACAAH. This compound caused cytostatic effect, i.e. decreased proliferation of the
three cancer cell lines in a time- and concentration dependent manner. According
to the above, the ACAAH was synthesized in high purity. ACAAH caused cytotoxic
and cytostatic effects in three prostate cancer cell lines tested, dependent on the
concentration and exposure time, without affecting non-neoplastic control cells
Keywords: Antitumoral, prostate cancer, ODC.
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COMBINED ACTION OF TWO ENZYME INHIBITORS ON
NEOPLASTIC BREAST CELL LINES
Neira Ivette, Cordero-Rodríguez; Verónica, Alcántara-Farfán; Víctor Manuel
Luis, Macías-Martínez; Lorena, Rodríguez-Páez.
Laboratorio de Enzimología, Depto. de Bioquímica, ENCB-IPN. Prolongación de Carpio y Plan de
Ayala, s/n. Col. Santo Tomás. 11340. México D.F. Tel. 7296000 ext.62582.
email:neicr90@gmail.com

Breast cancer is the most common cancer in women in the world. In Mexico,
cancer in digestive organs and breast are the principal causes of death in women
from age 20 and older, therefore the development of new treatments for the control
of cancer, specially breast cancer are needed. One potential treatment is based on
the use of inhibitors to enzymes of the energetic and polyamines metabolism. The
aim of this investigation was to study the antineoplastic effect of N-δ-chloroacetylL-ornithine (NCAO) and oxamate (OXA) on three cell lines of breast cancer (T47D,
MCF7, MDA-MB-231. The results showed that NCAO produced cytotoxic effects
in a concentration and time dependent manner, in all cell lines tested with EC50 in
µM range. The effect of NCAO is specific, depends on the inhibition of ornithine
decarboxylase, since the addition of putrescine reversed its cytotoxic effect. The
OXA also produced cytotoxic effects in the same cell lines, although, their EC 50
were in the mM range. Lactate reversed the cytotoxic effect caused by OXA in the
three breast cancer cell lines, suggesting a specific cytotoxic effect, which depends
on the inhibition of lactate dehydrogenase. NCAO and OXA caused cytostatic
effects on the three breast cancer cell lines tested, these effects are concentration
dependent. The EC50 calculated were in the µM range for NCAO and mM for OXA.
OXA increased cytotoxic and cytostatic effects of NCAO in cell lines T47D and
MCF7 and decreased the cytotoxic and cytostatic effects, on the cell line MDA-MB231. According to the above, the anticancer chemotherapeutic strategy addressed
in this work, individual and combined use of glycolysis and polyamine synthesis
inhibitors, was successful and encouraging to continue with more refined studies
on the mechanisms by which NCAO achieves its cytotoxic and cytostatic effects in
combination with oxamate and other glycolysis enzyme inhibitors.

Keywords: Neoplastic breast; ODC; Lactate dehydrogenase; enzyme inhibitor.
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N-∂-CHLOROACETYL-L-ORNITHINE AS
CHEMOPREVENTIVE AGENT IN ASCITIC TUMORS IN
BALB/c MICE
María del Carmen Álvarez-Olivares; Víctor Manuel Luis Macías-Martínez;
Charmina Aguirre-Alvarado; Verónica Alcántara-Farfán.
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email:charmina_burana@hotmail.com

Ornithine decarboxylase (ODC), a key enzyme of polyamines biosynthesis, is an
inducible enzyme exhibiting high activity in tumor cells, suggesting ODC as a target
for antineoplastic therapy. Among the inhibitors of polyamine-related enzymes, the
ODC inactivator, difluoromethylornithine (DFMO) became the most well-known.
Usually DFMO is cytostatic, not cytotoxic. However, recently has increased its
interest as anticancer agent because the significant chemopreventive effects
against several cancers and it has been employed successfully for
chemoprevention of colon, prostate, skin and cervical cancers. Cancer
chemoprevention is defined as the use of natural or synthetic (phyto)chemical
agents to prevent or inhibit the process of carcinogenesis. In this work, the effect of
a new inhibitor of ODC, N-∂-chloroacetyl-L-ornithine (NCAO), as a
chemopreventive agent on Ehrlich ascites tumor was studied. Ascitic tumors were
induced in Balb/c mice by intraperitoneal inoculation of Ehrlich carcinoma cells.
NCAO was administered daily via intraperitoneal for 20 days at doses of 25, 50,
100 and 200 mg/kg, same day when inoculated tumor cells. At the end of
treatment, there was a decrease in body weight and waist circumference
(macroscopic parameters that identify the antitumor effect) clearly visible to all
tested doses. There was reduction in ascites tumor volume of 67.1, 81.4, 84.2 and
92.1 % for 25, 50, 100 and 200 mg/kg, respectively, compared to untreated ascitic
control. In addition, the amount of viable peritoneal tumor cells was reduced by 75,
97.2, 97.5 and 98.3%, respectively, compared to ascitic control without treatment.
These results showed that NCAO has chemopreventive effect in Ehrlich ascites
tumor.
Keywords: ascitic tumor; chemopreventive agent; ornithine decarboxylase
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EFFECT ON CONSUMPTION OF CHICKPEAS
PROLIFERATION IN A MODEL OF CANCER
COLON IN MOUSE.
Xariss Sánchez Chinoa, Cristian Jiménez Martíneza, Gloria Dávila Ortiza ,
Verónica Vázquez Garzónb , Saúl Villa Treviñoc , Isela Álvarez Gonzáleza,
Eduardo Madrigal Bujaidara
a

IPN-ENCB, Unidad Profesional Adolfo López Mateos, Av. Wilfrido Massieu Esq. Cda. Miguel
Stampa s/n, C.P.07738 Delegación Gustavo A. Madero México, D.F, b Cátedra-CONACYT,
Facultad de Medicina y Cirugía, Universidad Autónoma “Benito Juárez" de Oaxaca, Oaxaca de
Juárez, México, c Departamento de Biología Celular, CINVESTAV-IPN, Av. Instituto Politécnico
Nacional 2508, Col. San Pedro Zacatenco, Delegación Gustavo A. Madero, México D.F.

The consumption of legumes confers health benefits, so their use is recommended
in the prevention of chronic degenerative diseases such as cancer where one of
the main features is the uncontrolled cell proliferation within legumes increased
consumption is the chickpea. The objective of this study was to evaluate the effect
of the daily consumption of cooked chickpea (2 and 10%), on cell proliferation in a
model of colon cancer induced by azoxymethane and dextran sodium sulfate in
mice. Immunohistochemistry was evaluated in proliferation index through the
expression of cell proliferation nuclear antigen (PCNA) and Ki67 protein. In animals
that consumed 10% chickpea diet Ki67 expression was reduced by 38% while the
expression of PCNA was reduced 42% compared to animals that did not consume
chickpea in the group consuming no garbanzo 2% significant difference compared
with the control group. Based on these results, it was found that consumption of
10% chickpea incorporated into the daily diet may reduce cell proliferation and act
by this mechanism as anticarcinogenic agent
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ANTICANCER ACTIVITY OF N--CHLOROACETYL-LLYSINE IN ASCITES TUMORS INDUCED IN BALB/c MICE
Lizbeth García-Martínez, Verónica Alcántara-Farfán, Ernesto Alarcón-Hernández,
Joaquín Cordero-Martínez, Lorena Rodríguez-Páez.
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Ornithine decarboxylase (ODC) is an inducible enzyme that regulates polyamine
biosynthesis, molecules required for growth, cell proliferation and differentiation.
Inhibition of ODC has been used as pharmacological strategy for cancer treatment.
The difluoromethylornithine, a very effective inhibitor of ODC, has antiproliferative
activity in vitro, but have not achieved good results in vivo due to its toxicity. In this
research, a study was performed in vivo in mice to determine the possible antitumor
effect of N--chloroacetyl-L-lysine (NCAL), a new competitive inhibitor of ODC.
Ascitic tumors were induced in Balb/c mice by intraperitoneal inoculation of Ehrlich
carcinoma cells, and chemopreventive and chemotherapeutic treatments with NCAL
were performed. This compound was administered daily via intraperitoneal at doses
of 50 and 100 mg/kg. The results of chemopreventive treatment (NCAL was
administered the same day when inoculated tumor cells) showed that NCAL
provoked significant reduction in volume of ascitic tumor of 46 and 74% at doses of
50 and 100 mg / kg, respectively, relative to untreated ascitic control. Furthermore,
the amount of viable peritoneal tumor cells was reduced by 92 and 99%. When the
chemotherapeutic treatment was performed (the NCAL administered when the
presence of tumor in the peritoneal cavity was evident), a slight but significant
decrease in the volume of ascites at doses already mentioned was observed in
relation to the ascites control without treatment. Analyzing the number of viable
peritoneal tumor cells showed a decrease of 89.5 and 92 % at doses of 50 and 100
mg / kg, respectively, compared to untreated ascites control. According to the above,
the NCAL has excellent anti-tumor properties in chemopreventive and
chemotherapeutic treatments.
Keywords: Tumor; Chemopreventive; Chemotherapeutive; Polyamines; ODC
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SCIENTIFIC STUDY OF HAPPINESS IN TEACHING JOB IN
THE IPN
Marroquín Rojas María del Carmen Teresa1, Santos Aquino Luz Beatriz2 y
Carmen Patricia Paredes Marroquín3
Departamento de Biofísica1, Departamento de Química Inorgánica2 de la ENCB y Depto. de
Competencias Integrales e Institucionales de la UPIICSA3 IPN

Emotions have a lot to do with our performance, attitude and therefore permeate
own individual health and the environment in which each person develops in all
areas of your life. The labor issue is no exception and for academic staff of the
National Polytechnic Institute is vital.
In this paper an analysis of the basics in order to understand the current labor
situation teaching in the light of the mission and the vision outlined for our institute
is made.
The scientific study of happiness implies an epistemological and methodological
change. In the first case, the plurality of the valuable aspects of belief is recognized
and in the second, a change in order to measure different aspects .: Use the
scientific approach based on measurement, developing theories, paradigms, the
approach and corroboration of hypotheses and theories reformulation. The
scientific study of happiness of directly asking people about their experience of
being and uses that information to corroborate hypotheses and identifying relevant
factors of happiness of people.
People can be very satisfied with their teaching work and that this is an important
satisfaction factor working life. The teachers spend much of his life in it, there are
many experiences of successes and failures, of positive and negative emotions,
pains and pleasures, including through it is possible to earn an income with which
goods and services are purchased in something contributing to the welfare, but can
also give many other benefits to their happiness.
It requires maintaining a fine balance between commitment and rights is the
common work of the leaders of the institution of higher education (teachers) and all
students.
Keywords: Emotion, welfare, educational background, work overload
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COMPARATIVE OF ADIPOKINES LEVELS BETWEEN
BREAST CANCER PATIENTS AND PATIENTS WITH
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(Email: luis.eduardo.suarez@hotmail.com)

Breast cancer (BC) and obesity are conditions associated with biochemical and
hormonal changes in persons which present those diseases. It is well known that
obesity is a risk factor for BC development, for this reason a descriptive study was
performed, in Mexican adults, where were compared the leptin, RBP4, TNF alpha
and resistin levels in blood plasma, between women with BC (n=18), obese
subjects (n=40) and in normal weight subjects (n=19). Results showed alterations
in the levels of these adipokines in obese subjects and in patients with BC, with
regard to the ones for the normal weight subjects. Moreover, the alterations in the
adipocytokines levels were consistent with the values reported in literature for
different diseases including breast cancer. RBP4 values were higher for breast
cancer patients, at any BMI, with regard to the ones for non-cancerous patients,
however there was no statistical difference in RBP4 levels when analysing them by
BMI for breast cancer patients. On the other hand, values for resistin and TNF
alpha also showed alterations in women with BC with regard to those without BC.
TNF alpha and resistin showed lower values in subjects with BC for normal weight
and obese women, than the ones for women without BC.
Keywords: Leptin; RBP4; TNF alpha; resistin; breast cancer; obesity
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PREVALENCE OF OVERWEIGHT AND OBESITY
STUDENT COMMUNITY ACAPULCO’S TECHNOLOGY
INSTITUTE
M.C José Odín Méndez Ríos, M.C Alejandra Flores Castro, Mariu Trejo, José
Alexis de los Santos, M.C Isaías Peláez Peláez

National Institute of Mexico from Acapulco Technology, Department of Biochemical Engineering,
Av. Technological Institute s / n Cayaco Cruise Acapulco, Gro., Mexico, CP 39905

Introduction: Overweight and obesity are defined as abnormal accumulation or
excessive fat that can be harmful to health affecting young people and adults.
Reasons for the increasing rates of overweight and obesity are due to various
factors, including changes in eating habits, poor physical activity, misleading and a
genetic predisposition. Goals: To determine the prevalence of overweight and
obesity in students of the Acapulco’s Tech Institute. Methodology: To assess
lifestyle, is applied a questionnaire of 21 questions related to diet, physical activity
and recreation; taking anthropometric measures such as weight and size of foot,
average stroke, knee heel full stroke index for calculating BMI. Material: floor tilts
and stadimeter using Microsoft Excel for data analysis. Results: They showed
gender differences in both, lifestyle and perception of obesity and overweight; 40 %
prevalence of overweight, men of all disciplines, except Architecture; incidence of
25% Class I obesity in men of all disciplines except Biochemistry Engineering. Only
5% of obese category II was obtained in career women Architecture, and 2% as a
result of the prevalence of obesity category III men studying Electromechanical and
Biochemistry Engineering, and Architecture. Conclusion: Prevalence of overweight
and obesity is more common in men than women.

Key words: Overweight 1; Obesity 2; Prevalence 3.

Mar del Norte No. 5, Col. San Álvaro Azcapotzalco C. P. 02090, México, D. F.
Tel. y Fax: 5623 3088 email: colegioibq@hotmail.com, colegioibq@yahoo.com.mx

XX Congreso Nacional de Ingeniería Bioquímica
IX Congreso Internacional de Ingeniería Bioquímica
XIV Jornadas Científicas de Biomedicina y Biotecnología
Molecular
Veracruz, México 16-18, Marzo 2016

VITAMIN D LEVELS AND URIC ACID AND ITS
RELATIONSHIP WITH THE PRESENCE OF PARKINSON 'S
DISEASE
Mar Aldana Susukya, Méndez Hernández Edna Madaib, Salas Pacheco José
Manuelb, Barraza Salas Marceloc, Arias Carrion Oscard.
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Parkinson's Disease (PD) is a dopaminergic deficiency secondary to the
degeneration of the substantia nigra. Described reduced levels of uric acid (UA)
and vitamin D (VitD) in PD patients but none of these studies has included the
Mexican population. In addition, little is known about the role of these metabolites
in the pathogenesis of the disease.
The objetive was to establish whether there is a relationship between the AU and
VitD
reduced
in
the
presence
of
EP
levels.
A study of cases and controls was performed. Case definition: Patients with PD.
Control definition: Healthy subjects. UA levels, glucose, lipid profile and VitD were
evaluated. They scale UPDRS and Hoehn and Yahr were used to assess severity
of EP cases. 71 cases and 71 controls were included. Comparing the levels of AU
between the study groups shows that PD patients show lower levels of AU
compared to the control group (4.5 ± 1.5 vs 5.0 ± 1.3, p 0.036). No statistically
significant differences in vitamin D levels (15.0 ± 5.8 vs 12.9 ± 7.0, p 0.095). PD
patients had significantly lower levels of total cholesterol compared to the control
group
(171.0
±
44.1
vs
192.5
±
51.1,
p
0.011).
With this research we conclude that in our population, patients with Parkinson's
disease, had significantly reduced levels of uric acid and cholesterol compared to
the control group and statistically no difference in the levels of vitamin D. Acid
levels uric and vitamin D were not related to the severity of Parkinson's disease,
however, if total cholesterol levels correlate inversely with the severity of
Parkinson's disease.

Keywords: Parkinson's disease, uric acid, Vitamin D.
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Resveratrol improves sperm quality of streptozotocininduced diabetic mice

Guerrero Meléndez, Maricelaa; Mojica-Villegas, Ma. Angélica a; ChamorroCevallos, Germán A.a; Arroyo-Razo, Gabriel A.b; Martínez-Galero, Elizdatha
a Lab.

of Reproductive Toxicology-Teratogenesis, Department of Pharmacy, National School of
Biological Sciences Campus Zacatenco, IPN. Wilfrido Massieu Ave and Manuel M. Stampa,
C.P.77380; Mexico City. b Lab. of Green Chemistry, FES-Cuautitlan, UNAM, Ave 1º de Mayo s/N,
CP 54740, Cuautitlan Izcalli. E-mail: emartingal@gmail.com.

Diabetes causes serious complications such as neuropathy, retinopathy, cataracts
and kidney failure; it causes alteration in male spermatogenesis decreasing male
fertility. Sperm are particularly sensitive to damage by reactive oxygen species,
causing impaired mobility, viability and, in general, the ability to fertilize the egg. A
compound that generates high expectations for their multiple pharmacological
properties is resveratrol (RVT) noted for its antioxidant power; by this, the objective
of this study was to evaluate the ability of resveratrol to protect sperm cells from
damage caused by diabetes. ICR mice were used, six groups were assigned: three
(healthy, diabetic and resveratrol) control groups and three diabetics treated with
resveratrol at various doses (15, 30 and 60 mg/kg), diabetes was induced by an ip
administration of streptozotocin. After 48 h were measured blood glucose and from
that day animals were weighed and administered intragastrically daily until day 11 of
treatment, when they were sacrificed measuring again blood glucose; sexual organs
(seminal vesicles and testes) were weighed and a sperm sample was obtained to
evaluate sperm quality (motility, viability and account), degree of lipid peroxidation
(MDA) and induced acrosome reaction (IAR). The results show that resveratrol
protected from damage caused by diabetes in sperm as it significantly increased its
mobility, viability and IAR; besides reducing the amount of MDA compared against
diabetic control. In conclusion, treatment with resveratrol prevents sperm damage
produced by diabetes in mice; this effect is apparently mediated by its antioxidant
activity. Thus, RVT might be useful for the prevention of male infertility resulting from
diabetes and other diseases associated with oxidative damage.
Keywords: Diabetes; Sperm quality; Resveratrol.
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ANTAGONISM OF TWO STRAINS OF STREPTOMYCES
AGAINST DIFFERENT YEASTS OF THE GENUS CANDIDA
Medrano-Cerino, Geraldine1; Martínez-Ramírez, María de los Ángeles2;
Esteva-García, Martha Elena3; Maldonado, Luis Ángel4,5; Quintana, Erika
Teresa1
1

2

3

Laboratorio de Microbiología de suelos, Laboratorio de Genética microbiana y Laboratorio de
Micología médica, Escuela Nacional de Ciencias Biológicas, Instituto Politécnico Nacional,
Prolongación Carpio y Plan de Ayala s/n, Col. Santo Tomás, C.P. 11340, Delegación Miguel
4
Hidalgo, Ciudad de México. Facultad de Química, Universidad Nacional Autónoma de México,
5
C.P. 04510, Ciudad de México. Rectoría-Secretaría General, Universidad Autónoma
Metropolitana, Prolongación Canal de Miramontes 3855, Colonia Ex Hacienda San Juan de Dios,
C.P. 14387, Delegación Tlalpan, Ciudad de México. (email: erika_quintana@hotmail.com)

The genus Streptomyces is considered the biggest and one of the most complexes
within the class Actinobacteria. The streptomycetes are Gram Positive bacteria
with high G+C content. These organisms produce the majority of the antibiotics of
commercial importance. Due to the incorrect and abuse in the use of the
antibiotics, many bacteria have generated resistance to them and many of the
antibiotics are inefficient to date. The genus Streptomyces is still one of the top
groups to investigate the production of new molecules with biological activity. In the
present study, the effect of the antagonism of two strains of Streptomyces isolated
from Mexican soils was investigated. The streptomycetes were evaluated against
different species of medical importance of the genus Candida. Streptomyces sp.
LRH3 (strain 1) showed antifungal activity and 80% partial inhibition in the yeasts
when glucose was used as carbon source and the antifungal activity went up to
100% when starch was substituted as carbon source. Streptomyces sp. A6 (strain
2) showed 100% inhibition against all the yeasts tested. In addition, strain 2
showed a significant reduction in the density and growth when medium was
prepared with starch. The effect of both strains was evaluated in solid media and
by using optical and scan electron microscopy. Both strains are potential
candidates to further investigate if the metabolites with antifungal activity that that
they are producing are unknown and new compounds.
Keywords: Antagonism; Antifungal activity; Streptomyces.
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TITLE OF THE ABSTRACT
NEUROPROTECTIVE EFFECT OF SPIRULINA
(ARTHROSPIRA) MAXIMA IN MICE
ANGELICA PEREZ JUAREZ,a JORGE PACHECO ROSADO,b NORMA
PANIAGUA CASTROb, CLAUDIA ALVA SANCHEZb, GERMAN CHAMORRO
CEVALLOSb
a

Department of Physiology, National School of Medicine, National Polytechnic Institute, Av. Wilfrido
Massieu s/n. Adolfo López Mateos, Del. Gustavo A. Madero, 07738 México, D.F., México.
b
Department of Pharmacy, National School of Biological Sciences, National Polytechnic Institute,
Av. Wilfrido Massieu s/n. Adolfo López Mateos, Del. Gustavo A. Madero, 07738 México, D.F.,
México.

The algae Spirulina (Arthrospira) maxima is a cyanobacterium with numerous nutritional and
pharmacological properties, besides having an important antioxidant activity. It has been shown that
Spirulina protects the animals from acute systemic inflammation, a lesion of nigrostriatal
dopaminergic system of ischemia and reduced infarct volume in the cerebral cortex. Many of these
properties are mainly related to its antioxidant capacity due to the presence of phenolic compounds,
γ-linolenic acid, minerals, tocopherols, β-carotene and phycocyanin. This study evaluated the
neuroprotective role of Spirulina against neurotoxicity induced by kainic acid. We used Swiss
Webster male mice treated with Spirulina (200, 400 and 800 mg / kg) orally for 24 days, the kainic
acid (35 mg / kg) intraperitoneally a single dose on day 14. After treatment, we assessed the activity
of Spirulina on: motor coordination, spatial memory, analgesic activity, anxiety and stress caused by
kainic acid, coupled peroxidation of lipids, antioxidant SOD activity and morphological analysis of
neurons in the hippocampus. The doses used in Spirulina, counteracted the effect caused by kainic
acid in neuropharmacological tests of motor coordination, memory, learning and anxiety.
Lipoperoxidation was significantly higher in the kainic acid group compared with the control group.
Spirulina treatment at higher doses (Spirulina 400 + kainic acid and Spirulina 800 + kainic acid)
reduced lipid peroxidation compared to kainic acid group, showing that Spirulina reduces oxidative
stress and protects against neurobehavioral effects kainic acid. While treatment with Spirulina in
doses of 400 and 800 mg / kg increased the number of normal cells in the hippocampus compared
to kainic acid group. According to the results, Spirulina decreased the neurotoxic effect of kainic
acid probably due to its antioxidant properties, suggesting that it could be an alternative in the
treatment of neurodegenerative diseases.

Keywords: Spirulina, hippocampus, kainic acid
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ANALYSIS OF RISK FACTORS METABOLIC SYNDROME
IN YOUNG-ADULT MEXICAN.
Arturo, Sánchez Cruz. Hilda, Pérez Cervantes. Luis Ramón, Carreño Durán.
Juan Carlos Santiago Hernández. Hueman, Jaimes Díaz.
Instituto Politécnico Nacional. Escuela Nacional de Ciencias Biológicas. Departamento de
Bioquímica. Laboratorio de Diagnóstico Molecular. Laboratorio de Bioinformática y Biotecnología
Genómica. Prolongación de Carpio y Plan de Ayala s/n, Col. Santo Tomas C.P. 11340.

Introduction: The National Survey of Public and Nutrition Health 2012 released
alarming data on the increase in overweight, obesity, cardiovascular diseases and
6.4 million people with diabetes mellitus type 2 in both, children and adults. This
study is focused on finding risk factors causing the metabolic syndrome in young
adults, associated with the early detection of chronic degenerative diseases. The
impact of this study is to present in a timely manner in this population, changes in
habits and nutrition in order to prevent any pathology that threatens their health and
economy in the near future.Objective: Assessing the risk factors in Mexican young
adults (18-30 years old), where these are: plasma glucose, triglycerides, highdensity cholesterol, blood pressure and abdominal diameter, associating them with
metabolic syndrome. Materials and methods: Analytical and transversal study with
103 young adults without a family history of chronic diseases, diabetes mellitus and
cardiovascular diseases. It was determined different clinical measurands in order to
find 3 risk factors as minimum to be diagnosed with metabolic syndrome. Results:
39 patients displayed no risk factor, 23 individuals had hyperglycemia with 8 hours
of fasting, 6 and 5 individuals displayed 3 and 4 risk factors, respectively.
Conclusions: 22.3% of the analyzed population exceeds the reference values of
plasma glucose, 12.6% of the target population has hypertriglyceridemia, 11
individuals displayed more than three risk factors and are prone to metabolic
syndrome.
Palabras clave: < Metabolic Syndrome; Diabetes mellitus type 2; Obesity>
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MOLECULAR DIAGNOSTICS FOR ATYPICAL
PNEUMONIA OF BACTERIAL ORIGIN IN PEDIATRIC
PATIENTS.
Q.B.P María Isabel García Riveraab Dra. Ma. Guadalupe Aguilera Arreolaa, Yolanda Jiménez Tapiab
Dra. Norma Velázquez Guadarramab
A Escuela Nacional de Ciencias Biológicas IPN, Departamento de Microbiología Plan de Ayala y
Carpio s/no CP11340 México D.F. B. Laboratorio y departamento de Infectología del Hospital
Infantil de México Federico Gómez. Dr. Marquez 162 Col. Doctores, D.F

Pneumonia is one of the main worldwide death causes and at least 10% to 30% of these
deaths are provoked by atypical pneumoniae (AP). The predominant etiological agents of
AP are Mycoplasma pneumoniae and Chlamydia trachomatis. Nevertheless, it has recently
been evidenced that the bacteria Mycoplasma hominis, Chlamydia trachomatis and
Ureaplasma urealyticum play a significant role in AP, especially in patients younger than 3
months old. The prevalence of atypical pneumonia in Mexican children has not been clearly
defined. The present study describes the frequency of AP caused by different pathogens, as
well as their role in clinical diagnosis. From a total of 77 bronchoalveolar lavage (BAL)
Obtained from pneumonia patients, typical bacteria were identified using bacteriological
cultures and the bactreria M. hominis, C. trachomatis and U. urealyticum were detected by
means of a PCR. Furthermore, using the clinical data, the manner in which co-infections
influence the development and treatment of the disease was analyzed. It was observed that
67.53% (n=52) of the patients exhibited a typical bacteria, from which the bacteria most
frequently found were: Escherichia coli 13.4% (n=7), followed by Streptococcus
pneumoniae and Pseudomonas aeruginosa 11.5% (n=6) for each, The atypical bacteria
most frequently found were M. hominis 60% (n=9), followed by C. trachomatis 26.6%
(n=4) and finally U. urealyticum 13.3% (n=2). In only 9 cases the patient showed an
atypical and a typical bacterium. A total of 88.4% (n=46) received initial treatment for
typical bacteria but not for AP. Nonetheless, it could be observed that the patients with AP
showed no improvement; this prolonged their hospital stay and required a change in the
antibiotic treatment scheme, which now considered treatment for atypical bacteria,
ultimately leading to the patients’ improvement. It is thus concluded that molecular
diagnostics will allow for proper treatment management and the prevention of further
complications.

Keywords: Atypical pneumonia, diagnostics, PCR.
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CURRENT METHODS FOR BREAST CANCER
SCREENING AND DIAGNOSIS: A META-ANALYSIS
Pérez Hernández Celia Angélica, Eva Ramón Gallegos
Laboratorio de Citopatología Ambiental, Depto. Morfología, Escuela Nacional de Ciencias
Biológicas, Instituto Politécnico Nacional. Cd. de México. eramong@ipn.mx

Breast cancer (BC) is the leading cause of cancer death for women worldwide. Early
detection of breast cancer increases the probability of cure, therefore, screening and
diagnosis methods require to be of high precision. Current methods for breast cancer
include mammography, sonography and clinical examination. Furthermore, nuclear
medicine and molecular imaging techniques are presented as alternatives and could
replace conventional methods. Biopsy in particular has an elemental role in breast
cancer histopathology. The aim of this work was to analyze the efficacy of current
BC screening and diagnosis methods. A meta-analysis of current BC screening and
diagnosis techniques was conducted. International data bases, from 1986 to 2013
were reviewed. Sensitivity, specificity and predictive values, with 95 % confidence
intervals (CI 95 %) were calculated and analyzed. Two hundred sixty-two screening
and 69 diagnosis studies were included. The most accurate methods, in terms of
sensitivity and specificity, were sonography, magnetic resonance imaging (MRI),
elastography and vacuum-assisted biopsy. Mammography had the lowest accuracy,
even so it still is the gold standard method for BC detection, because of the low cost
and availability.

Keywords: Breast cancer; breast cancer detection methods; breast cancer
diagnosis methods; meta-analysis.
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CURRENT METHODS FOR BREAST CANCER
SCREENING AND DIAGNOSIS: A META-ANALYSIS
Pérez Hernández Celia Angélica, Eva Ramón Gallegos
Laboratorio de Citopatología Ambiental, Depto. Morfología, Escuela Nacional de Ciencias
Biológicas, Instituto Politécnico Nacional. Cd. de México. eramong@ipn.mx

Breast cancer (BC) is the leading cause of cancer death for women worldwide. Early
detection of breast cancer increases the probability of cure, therefore, screening and
diagnosis methods require to be of high precision. Current methods for breast cancer
include mammography, sonography and clinical examination. Furthermore, nuclear
medicine and molecular imaging techniques are presented as alternatives and could
replace conventional methods. Biopsy in particular has an elemental role in breast
cancer histopathology. The aim of this work was to analyze the efficacy of current
BC screening and diagnosis methods. A meta-analysis of current BC screening and
diagnosis techniques was conducted. International data bases, from 1986 to 2013
were reviewed. Sensitivity, specificity and predictive values, with 95 % confidence
intervals (CI 95 %) were calculated and analyzed. Two hundred sixty-two screening
and 69 diagnosis studies were included. The most accurate methods, in terms of
sensitivity and specificity, were sonography, magnetic resonance imaging (MRI),
elastography and vacuum-assisted biopsy. Mammography had the lowest accuracy,
even so it still is the gold standard method for BC detection, because of the low cost
and availability.

Keywords: Breast cancer; breast cancer detection methods; breast cancer
diagnosis methods; meta-analysis.
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DETERMINATION OF GENOTOXICITY AND
CARCINOGENICITY OF GOLD NANOPARTICLES
CONJUGATED WITH PROTOPORPHYRIN IX (NPAU-PPIX)
QBP. Rosa Linda Leiva Bello, Dra. Elizabeth Maldonado Alvarado, Dra. Eva
Ramón Gallegos
Laboratorio de Citopatología Ambiental, Escuela Nacional de Ciencias Biológicas, Campus
Zacatenco; Instituto Politécnico Nacional.

Health agencies like the Food and Drug Administration (FDA) in the United States
and the Federal Commission for the Protection against Sanitary Risk (COFEPRIS)
in Mexico and other regulatory agencies, require that pharmaceutical products are
subjected to biosafety studies. The pre-clinical trials, includes biological tests in cell
cultures, isolated organs, animal testing, testing genotoxicity, mutagenicity and / or
carcinogenicity (NOM-059 SSA-2013). Maldonado et al., in 2010, synthesized the
conjugate made of gold nanoparticles and protoporphyrin IX (npAu-PpIX), which
improves the efficiency of photodynamic therapy (PDT) to eliminate cervical cancer
cells, however, before it can be tested in patients, it is necessary perform the preclinical biosafety tests. The aim of this study was to determine the ability of the
conjugate (npAu-PpIX) to induce genotoxicity and carcinogenesis. The npAu-PpIX
were synthesized from an average size of 30 nm. It was found that at higher
concentrations than 20 mg / mL, there is a significant decrease of the viability of
CHO-K1 cells (p <0.05), while in HaCaT cells no cytotoxic effect was
observed. The conjugate induced micronucleus formation less than 2.5 % at
concentrations of 10 and 100 ug / mL. However, all concentrations tested induce
cell transformation determined by colony formation. Therefore it is concluded that
the npAu-PpIX not induce genotoxicity at lowest concentrations tested (0.1, 0.5,
1.0 and 5 mg / mL), however, promote colony formation and morphological
changes that could be associated with carcinogenicity, therefore it is necesary
confirm these results using another cell line approved by the Organization for
Economic Co-operation and Development (OECD) as well as by in vivo assays.

Keywords: npAu-PpIX; biosecurity; genotoxicity.
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MODIFICATION METABOLIC MARKERS AND
CARDIOVASCULAR RISK IN OVERWEIGHT AND OBESE
PATIENTS AFTER 6 MONTHS COGNITIVE BEHAVIORAL
THERAPY
Loera-Castañeda Verónica1, Espino-Vázquez Wilma2, Díaz-García Jorge1,
Torres-Monreal Jorge3, Vázquez Simental Susana4, Lares-Asseff Ismael1,
Villanueva-Fierro Ignacio1, Martínez-Montes Diana1, Bueno-Urbina Marisela1,
Godínez-Álvarez Guadalupe1, Rodríguez-Lozano Giovanni1, Martínez-Díaz
Luz1, Salas-Pacheco José5, Leal-Berúmen Irene6, Hernández-Rodríguez Pilar6
1CIIDIR-IPN
3Terapia

Unidad Durango, 2Centro de Atención Psicológica del Estado de Durango A.C.
Nutricional, 4Clínica de Medicina Familiar ISSSTE Durango, 5Instituto de Investigación
Científica UJED, 6Universidad Autónoma de Chihuahua.

Introduction: Obesity is a growing public health problem worldwide, and has been
credited with being a risk factor for development of chronic degenerative diseases
like diabetes. Currently the treatment of overweight and obesity is an interdisciplinary
management which is included; Diet, exercise program and psychological support.
Cognitive behavioral psychotherapy for people with overweight and obesity, is the
intervention of professional psychology service with better results in the treatment
and management of patients with overweight and obesity. Objective: To evaluate
markers of metabolic and cardiovascular risk in overweight or obese patients before
and after 6 months of cognitive behavioral intervention. Methodology: Intervention
study, randomized, prospective, simple, comparative and relational blind, pregnant
women were excluded patients with myelodysplastic and women with polycystic
ovary. Made medical history, nutrition, psycho-cognitive assessment, blood count,
blood chemistry, curve glucose tolerance, lipid profile, glycosylated hemoglobin
(HbA1c), liver function and somatometry before and after the intervention. Results:
It was observed decrease in weight, BMI, % fat, systolic and diastolic blood pressure,
total cholesterol, LDL, VLDL and serum glucose levels. And increased HDL with
statistically significant differences. Conclusion; Cognitive behavioral therapy
decreased the markers of metabolic and cardiovascular risk in patients with
overweight and obesity
Keywords: Overweight; Obesity; Cognitive-Behavioral therapy

Mar del Norte No. 5, Col. San Álvaro Azcapotzalco C. P. 02090, México, D. F.
Tel. y Fax: 5623 3088 email: colegioibq@hotmail.com, colegioibq@yahoo.com.mx

XX Biochemical Engineering National Congress
IX Biochemical Engineering International Congress
XIV Biomedicine and Molecular Biotechnology Scientific
Meetings
Veracruz, México March 16-18, 2016

RESPONSE OF PREMALIGNANT LESIONS IN THE
UTERINE CERVIX AND HUMAN PAPILLOMAVIRUS
INFECTION AT 3 MONTHS AFTER APPLICATION OF
PHOTODYNAMIC THERAPY IN WOMEN FROM MEXICO
Dra. Elizabeth Maldonado Alvaradoa, Dra. Araceli Espinosa Montesinosb,
Q.B.P. Rosa Linda Bello Leivaa, M. en C. María Teresa López Cárdenasa, Dra.
Martha Olivia Osorio Peraltac, Dra. Alejandra Moreno Vázquezd, Dra. Eva
Ramón Gallegosa
Escuela Nacional de Ciencias Biológicas-IPNa, Clínica de displasias, Hospital Regional “Gral.
Ignacio Zaragoza” ISSSTEb. Instituto Nacional de Cancerología, Acapulco, Guerreroc. Centro
Médico Nacional Siglo XXI-IMSS, Cd. de Méxicod.

The human papillomavirus (HPV) is considered the main risk factor for cervical
cancer development. When the presence of low or high grade lesions is confirmed,
conventional treatments are performed, these treatments generate side effects since
they are not very specific and have a high rate or recurrence, ranging from 10 to
70%. Is worth mentioning that there is no treatment to eliminate HPV infection when
the tissue still seems to be healthy. Furthermore, photodynamic therapy (PDT) is a
promising alternative, unlike traditional methods, needs a local application with
minimal side effects and is highly selective. The aim of this study was to determine
the efficiency of PDT removing mild cervical intraepithelial neoplasia (CIN I) and HPV
infection in women from Mexico City three months after treatment. Samples were
obtained from 74 women, of which 37 were diagnosed with CIN I and/or HPV, thus,
were subjected to PDT. 5-ALA was applied in the uterine cervix, 4 hours after it was
irradiated at 200 J / cm2 using red light (635 nm). The monitoring of patients was
performed at 3 months after PDT by colposcopy, cytology, histopathology and PCR.
Up to now, there are 26 samples obtained from patients treated, of which in 44 %
HPV is no longer detectable by PCR, whereas 67 % of patients reversed the lesion.
Therefore is concluded that, under the conditions tested, PDT after 3 months shown
to be more efficient removing CIN I than HPV infection, but is necessary to follow up
the patients for 12 months to determine the effectiveness of PDT as a treatment for
HPV and/or NIC I.

Keywords: HPV, CACU, PDT
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(+) HEPP AND (-) HEPP PROTECT AGAINST SEIZURES
INDUCED BY CONVULSANT DRUGS ACTING AT
GABAERGIC SYSTEM
Esquivel Vargas, Javiera; Martínez Rodríguez, Jessica Arianaa; González
Flores, Miguela; Peralta Cruz, Javierb; Meza Toledo, Sergio Enriquea.
a

b

Departamentos de Bioquímica y Química Orgánica , Escuela Nacional de Ciencias Biológicas,
Instituto Politécnico Nacional, Prolongación de Carpio s/n, esquina Plan de Ayala, Casco de Santo
Tomás, Col. Plutarco Elías Calles, Ciudad de México, CP11340. Email: semeza@hotmail.com

Epilepsy is a brain disorder that is characterized by brain recurrent seizures that
affects 1% of the population worldwide. Despite the antiepileptic drugs (AEDs)
avalaible, at present, 30% of patients with epilepsy continue to have seizures.
There is a clearly need for more and better AEDs. Compound DL-3-hydroxy-3ethyl-3-phenyl propionamide (DL-HEPP) has a broad profile of anticonvulsant
activity. However, the mechanism underlying the anticonvulsant action of DL-HEPP
is not known. Gamma-aminobutyric acid (GABA) is the main inhibitor
neurotransmitter in the brain. Around 50% of inhibitory neurons use GABA. In order
to study if GABAergic mechanisms are involved in the anticonvulsant action of
HEPP, we resolved its enantiomers and measured their protection against
convulsant drugs acting at GABAergic system (bicuculline, a competitive GABA A
receptor antagonist, and thiosemicarbazide, a glutamate decarboxylase inhibitor,
the enzyme which produces GABA). The racemate was resolved from the (+) and
(-) 1-phenyelthylamine salts of the acids. The optically active acids were then
esterified and reacted with ammonia to give (+) HEPP and (-) HEPP. Optical purity
of amides was greater than 99% enantiomeric excess determined by chiral high
performance liquid chromatography. Pharmacologically, (+) HEPP, (-) HEPP and
DL-HEPP have a similar significant anticonvulsant activity against bicuculline and
thiosemicarbazide- induced seizures in mice. These results suggest that (+) HEPP
and (-) HEPP may be acting through GABAergic mechanisms.
Keywords: Anticonvulsants; (+) HEPP; (-) HEPP.
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Fluoro-HEPP derivatives protect against seizures induced
by pentylenetetrazol and 4-aminopyridine
Rodríguez Enríquez, Angela Andreaa; González Chaparro, Marisol Odettea;
Peralta Cruz, Javierb; Meza Toledo, Sergio Enriquea.
a

b

Departamentos de Bioquímica y Química Orgánica , Escuela Nacional de Ciencias Biológicas,
Instituto Politécnico Nacional, Prolongación de Carpio s/n, esquina Plan de Ayala, Casco de Santo
Tomás, Col. Plutarco Elías Calles, Ciudad de México, CP11340. Email: semeza@hotmail.com

Despite substantial interest in developing safer and more efficacious antiepileptic
drugs, at present eight pharmacological classes are the source of all primary
epilepsy treatment. However, these drugs do not control the entire epileptic
population, and all of them possess considerable toxicity. The need for more
selective and less toxic antiepileptic drugs is well recognized and their
development is being actively pursued throughout the world. Searching for more
effective and safer anticonvulsants, a group of phenylalkylamide derivatives were
synthesized. Compound DL-3-hydroxy-3-ethyl-3-phenylbutyramide (DL-HEPP)
presented the most favorable safety margin within a series of phenyl alcohol
amides and its anticonvulsant properties were demonstrated in several animals
models. The aim of the present study was to search for more active compounds
and some DL-fluorobenzenamides including either one or two trifluoromethyl
groups al HEPP were prepared and tested. Compounds prepared exhibited
anticonvulsant activity in seizures induced by pentylenetetrazol and 4aminopyridine in mice. Incorporation of trifuoromethyl groups in HEPP increased its
potency. Compounds prepared exhibited a similar anticonvulsant activity as the
reference drug phenobarbital.

Keywords: Anticonvulsants; Fluorobenzenamides; Antiepileptics.
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Cell death induced by photodynamic therapy with NpAuPpIX conjugated in C33A cell line
Sequeda Juárez Alfonso Antonio, Maldonado Alvarado Elizabeth, Ramón
Gallegos Eva.
Laboratorio de Citopatología Ambiental, Depto. De Morfología Escuela Nacional de Ciencias
Biológicas-IPN, campus Zacatenco. Unidad profesional “Adolfo López Mateos”, calle Wilfrido
Massieu esquina Cda. Manuel Stampa, Cd. de México. eramong@ipn.mx

Cervical cancer is the second most common cancer in women around the world.
One of the main reasons is the resistance of cancer cells to conventional
treatment. Photodynamic therapy (PDT) is a non-conventional cancer treatment
that consists in the administration of a photosensitizer (Ps), and its subsequent
activation by light of a specific wavelength in presence of oxygen. This causes the
specific death of cancer cells. Maldonado et al., 2010, synthesized a conjugated of
protoporphyrin-IX-gold nanoparticle (NpAu-PpIX) that showed an enhanced effect
on cervical cancer cell lines treated with PDT. On the other hand, it has been
observed that PDT induces cell death by three-ways: apoptosis, necrosis and
autophagy. The aim of this work was to determinate the mechanisms involved in
cell death induced by PDT using the NpAu-PpIX as a Ps in C33A cervical cancer
cell line. Also, the cell lines were treated with the conjugate and irradiated with a
LEDs system at 30 J/cm2. Cell viability after PDT treatment was determined by
MTT assay. The cellular death time was determined with a Hoechst-PropidiumIodide (PI) staining kinetics at 1, 2, 3, 4, 8 and 12 h after PDT treatment. The type
of cell death was determined by flow cytometry, using annexin V and PI staining
method. PDT treatment using NpAu-PpIX as photosensitizer reduces C33A cell
viability more than just the PpIX. In addition the PpIX and the conjugate NpAu-PpIX
induced early apoptosis in 80 % of cells after PDT treatment, while two hours after
PDT treatment late apoptosis was observed in 60 %. Necrosis was observed about
20 % of cells with PDT using PpIX only. The knowledge about mechanism of cell
death involved in the PDT has a great impact in therapy effectiveness, a higher
selectivity in tumor cells and induction of immune response.
Keywords: Photodynamic therapy; Gold Nanoparticles; Apoptosis; Necrosis.
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RESPIRATORY COMPLEX AND SUPERCOMPLEXES
ARRANGEMENT OF MITOCHONDRIOPATHY PRIMARY
SKIN FIBROBLASTS CULTURES
Karina Salvador Severo¹,², Rosa María Ribas-Aparicio², José García-Trejo³, Juan
Fernando Minauro Sanmiguel¹*
1Laboratorio de Biología Molecular, Unidad de Investigación Médica en Genética Humana. Hospital
de Pediatría CMN Siglo XX, Instituto Mexicano del Seguro Social CP 06720, Ciudad de México; 2.
Laboratorio de Producción y Control de Biológicos, Departamento de Microbiología, Escuela
Nacional de Ciencias Biológicas, Instituto Politécnico Nacional, CP 11340, Ciudad de México; 3
Laboratorio 206, Facultad de Química, Edificio "F", Universidad Nacional Autónoma de México,
Ciudad de México. *misaf73@yahoo.com.mx karykar30@hotmail.com

Oxidative phosphorylation (OXPHOS) is the process in which the ATP is formed
because of electron transfer through five respiratory complexes (I-V) located in the
mitochondrial cristae. The complexes of the oxidative phosphorylation are present
as individual entities or assembled in supercomplex structures. Molecular damage
in at least one complex OXPHOS generates mitochondrial disease, multisystem
diseases occurring because of mutations in mitochondrial or nuclear DNA,
affecting protein function. The aim of this study was to determine the changes in
the complex / supercomplex and distribution in primary cultures of fibroblasts. The
native gel electrophoresis is a diagnostic tool for mitochondrial diseases and gives
results that are invisible to conventional assays. However, mitochondriopathies are
difficult to determine and molecular assays require of a muscle biopsy, which is not
sufficient to obtain a definitive diagnosis. Since muscle tissue is limited, an
alternative is the primary culture of skin fibroblasts. Six primary cultures of skin
fibroblasts were obtained from mitochondrial disease patients, with confirmative
diagnostic by spectrophotometric assays activity in muscle tissue expressing a
dysfunction related to complex IV. They were analyzed by spectrometry,
zymograms and ATP synthesis, to confirm the phenotype. All positive cells by BNPAGE and 2D electrophoresis will be analyzed for complex / supercomplex. This
strategy could be useful for proteomic analysis and therapeutic problems related to
mitochondriopathies.

Keywords: Mitochondriopathies, OXPHOS, complex/supercomplexes.
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OPTIMIZATION OF THE PHOTODYNAMIC THERAPY BY
THE USE OF ALA NANOPARTICLES (np-ALA) IN
CERVICAL CANCER CELLS
1
2

Ramón Gallegos Eva, 1Cortez Grageda Jazmín, 1Mancera Hurtado Javier,
Ramos Godínez Pilar

¹Lab. de Citopatología Ambiental, Depto. De Morfología. Escuela Nacional de Ciencias BiológicasIPN, campus Zacatenco. Unidad Profesional “Adolfo López Mateos”, calle Wilfrido Massieu esquina
Cda. Manuel Stampa, México DF. ² Instituto Nacional de Cancerología. eramong@ipn.mx

Cervical carcinoma (CC) is the second leading cause of cancer death in the world.
Photodynamic therapy (PDT) is a local non-invasive treatment of cancer with
minimal side effects. It is based on the use of a photosensitizer (PS), light, and
molecular oxygen, which in combination produce cellular toxicity by generating
reactive oxygen species. Recently it has been proven by our work group, in
Mexican women with precancerous lesions of the cervix using the prodrug δaminolevulinic acid (ALA), precursor of PpIX photosensitizer, highly unstable to pH
changes and temperature (must be stored at -20 °C), which complicates its
transport and affects its activity. In order to improve its conservation and
bioavailability it were synthesized biodegradable nanospheres (np-ALA) functioning
as a drug carrier vehicle allowing it to keep its properties. The np-ALA were
synthesized from lactic acid-co-glycolic (PLGA) with modifications to the emulsionevaporation method of Mancera and Cols., 2015. In order to determine their
efficiency it were exposed CaCu (HeLa) and noncancerous cells (HaCaT) to 3.89,
7.79 and 15.5 µg/mL of ALA and np-ALA for 24 h, afterwards were irradiated with
light of 630 nm at 50 mW and cell viability tests were performed using the MTT
assay. It was observed a 3.2 fold reduction of the viability in HeLa cells using the
conjugate np-ALA than when using just ALA, in addition it was proved the
selectivity of the PDT therapy with cancerous cells dying 80 % of HeLa when
compared to 14 % of HaCaT. In conclusion it was found that in vitro the PDT
efficiency using low concentrations of ALA conjugated to np-ALA improves
significantly its efficiency, in addition it is conserved the ALA activity up to 2 months
at 4 °C.
Keywords: Photodynamic therapy, nanospheres, δ-aminolevulinic acid.
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Effect  of  Photodynamic  therapy  in  cancer  stem  cells  of  
breast  adenocarcinoma  
  

Stephanie  Patricia  Jiménez  Rodríguez,  Adriana  Jiménez  Hernández,  Eva-Ramón  
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Lab.  of  Environmental  cytopathology,  Depto.  Morphology.  National  School  of  Biological  Sciences-
IPN.  Campus  Zacatenco  Professional  Unit  "Adolfo  López  Mateos"  Wilfrido  Massieu  Street  corner  
Cda.  Manuel  Stampa  Zacatenco,  Del.  Gustavo  A.  Madero,  CP  07738,  Mexico,  DF  

  

In  recent  years  we  have  studied  the  different  cell  populations  in  tumors,  finding  a  
population  that  has  the  ability  to  self-renew,  proliferate  and  give  rise  to  different  cell  
lines,  cancer  stem  cells  (CSC).  Breast  cancer  (BC),  is  the  disease  with  the  highest  
incidence   and   mortality   in   women   worldwide.   Convectional   treatments   have   side  
effects   and   are   not   100%   effective.   As   an   alternative   to   conventional   treatments,  
our   working   group   is   dedicated   to   the   treatment   of   various   tumors   with  
photodynamic   therapy   (PDT),   which   involves   the   use   of   photosensitizer   and   light  
stimulation  in  the  presence  of  oxygen,  killing  cancer  cells.  Considering  the  CSCBC  
is  important  to  study  the  effects  of  PDT  on  this  population.  Therefore,  in  this  work,  
CSCBC   cell   line   MDA-MB-231   (hormone   independent)   were   isolated   by   forming  
the   core   population   mamospheres   and   was   characterized   by   the   method   of  
Hoechst   33342   dye   exclusion   CSCBC   were   exposed   to   80   µg/mL   of   δ-
aminolevulinic   acid   (PpIX   photosensitizer   precursor)   and   irradiated   with   a   light  
dose  of  30  J/cm2.  We  found  that  the  stem  population  was  reduced  by  1.1%  to  0.3%  
with   the   use   of   PDT.   Therefore,   this   could   be   an   alternative   for   the   treatment   of  
hormone  independent  breast  cancer.  
  
Keywords:  photodynamic  therapy;;  stem  cells,  breast  cancer.  
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SYNTHESIS, CHARACTERIZATION AND BIOLOGICAL
EVALUATION OF β-O-GALACTO AZO COMPOUNDS

a

María Guadalupe Martínez Barróna, Paola Berenice Zárate Segurab, Marco
Augusto Brito Ariasc
b

Escuela Nacional de Ciencias Biológicas - IPN, Laboratorio de Biología Molecular ESM – IPN,
Laboratorio de Proyectos de Química UPIBI – IPN

c

Recent years have seen an increased incidence of inflammatory bowel disease
(IBD) and colorectal cancer. The etiology is extensive and has been linked to
genetic, immunological, alterations in gut flora and / or changes in gastrointestinal
motility. Our working group has reported the synthesis and characterization of
compounds β-glycosides-azo-naphthol to modify the chemical structure of drugs
that are recognized by the intestinal flora, able to break the links between the drug
and sugar in order to be released at specific sites and increase their effectiveness.
In this paper they were synthesized and purified GASM and GAN-SM compounds
from the galactopyranose and methyl salicylate, and obtained as solid amber and
red color, respectively; both soluble in MeOH, DMSO and water. They were
characterized by 1H NMR and signals of interest were found at 4, 5.5, 7 and 8.6
ppm were found. Chromogenic properties of azo-galactoside compounds allow
detect β-galactosidase and azo-reductase by some strains present in the colonic
microbiota activity to determine if the anticipated metabolism is avoided and that
subsequently can be used as a prodrug, ensuring the release of anti-inflammatory
drug at the site of interest. It has been biologically evaluated GAN-SM substrate by
UV-vis spectrophotometry, using the method of comparing X-gal commercial
reagent. For azo-reductase activity may be being performed by the microbiota,
because is observed an important signal decrease and even the formation of a
precipitate wich may corresponded to azo bond breaking.
Key words: prodrug; β-galactosidase; colonic microflora.
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TosA ANTIGENIC CAPACITY IN SERA OF PEDIATRIC
PATIENTS WITH URINARY TRACT INFECTIONS IN
HOSPITAL INFANTIL DE MÉXICO FEDERICO GÓMEZ
Escobedo Barroso Christian Alejandraa, Saldaña Ahuactzi Zeusa, Ochoa
Pérez Sara Ariadnaa, Aparicio Ozores Gerardob, Xicohtencatl Cortes Juana.
a

Laboratorio de Bacteriología Intestinal, Hospital Infantil de México Federico
Gómez, Dr. Márquez No.162, Col. Doctores, Del. Cuauhtémoc, 06720, Mexico
D.F.
b
Laboratorio de Bacteriología Médica, Departamento de Microbiología, Escuela
Nacional de Ciencias Biológicas, IPN, Prolongación de Carpio y Plan de Ayala s/n,
Col. Santo Tomas, Del. Miguel Hidalgo, 11340, México, D.F

Introduction. Uropathogenic Escherichia coli (UPEC) is the main etiological agent
of urinary tract infections (UTI) acquired in the community and nosocomial.
Colonization and survival of UPEC in urinary tract is associated to the expression
of several virulence factors and adhesion mechanisms. The RTX (repeats in toxin)
family of proteins is a group of cytotoxins produced by gram-negative bacteria and
defined by two common features: characteristic repeats sequences rich in glycine
and aspartate in the carboxyl terminal portion, and extracellular secretion by the
type I secretion system (TISS). Recent studies have shown that tosA gene has
homology to other members of the RTX family and could represent a new virulence
factor in UPEC. TosA is a non-fimbrial adhesin that allows the adhesion in the
urinary tract, is associated with the expression of other virulence factors in UPEC,
and is involved in ascending urinary tract infections in murine model. Aim.
Determine the prevalence of TosA in clinical strains of UPEC and their antigenic
capacity against sera from patients with urinary tract infection of HIMFG.
Methodology. The presence of tosA gene was identified in a population of 90
clinical strains of UPEC by PCR. Results. It was found that 17 of 90 clinical isolates
amplified the tosA gene. Conclusion. A minimum population of clinical strains of
UPEC were positive with 17% for the presence of the gene encoding the nonfimbrial adhesin TosA.

Keywords: UTI; UPEC; RTX proteins; TosA.
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PRELIMINARY STUDY OF EXPRESSION LEVELS OF
microRNAs : hsa - miR20a , hsa - miR - 200b , hsa - miR 200c and hsa -let- 7a, CIRCULATING IN PLASMA OF
PATIENTS WITH GASTRIC CANCER .

a

Suárez Arriaga Mayra Ceciliaa,d; Torres López Javierb; Camorlinga Ponce
Margaritab; Piña Sánchez Patriciac; Valdez Salazar Hilda Alicia2; RibasAparicio Rosa Maríad; Ruíz Tachiquín Martha Eugeniaa

UIM en Genética Humana del Centro Médico Nacional Siglo XXI-IMSS, Av. Cuauhtémoc No. 330
Col. Doctores.C.P.: 06720. México, D.F. 56276900Ext.21941  mertachiquin@gmail.com
b
c
UIM en Enfermedades Infecciosas y Parasitarias, UIM en Enfermedades Oncológicas del CMN
d
SigloXXI, Departamento de Microbiología-Escuela Nacional de Ciencias Biológicas, IPN.

Gastric cancer (GC) has a multifactorial origin; one of the factors is the deregulated
expression of microRNAs. These molecules are involved in regulating processes
such as cell proliferation and cell cycle control. Therefore, its deregulation has
been implicated in the development of cancer. Objective: To determine and
compare the expression profile of microRNAs: hsa-miR-20a, hsa-miR-200b, hsamiR-200c and hsa-let-7a circulating in plasma of Mexican patients with CG.
Methods: Total RNA including microRNAs was extracted of plasma, once obtained
the pure and upright total RNA, cDNA was synthesized and qRT-PCR was
performed on the samples. A network to see if there are interactions between the
microRNAs and what processes they may be involved was performed. Results:
The values obtained show that microRNAs 200b and 200c were under-expressed,
while miR-20a was overexpressed. The results were consistent with other studies,
which reported miR-200 underexpressed and miR-20a overexpressed in tissue
with GC. However, let-7a differs as described in other studies, where it was
observed under-expressed and closely related to the process of metastasis.
Furthermore, networks found that microRNAs involved regulated processes such
as cell proliferation, growth, apoptosis and repair of DNA, confirming that the
evaluated microRNAs might be involved in the development of CG. The data
obtained in this study may have relevance at diagnostic level, which aims to further
evaluate other microRNAs to propose new biomarkers for the detection of this
neoplasm. Conclusions: microRNAs miR-200b, miR-200c and miR-20a showed a
deregulated expression profile, which confirmed a change in the expression profile
of circulating microRNAs in plasma of Mexican patients with CG.

Keywords: gastric cancer; microRNA; plasma
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DEVELOPMENT NANOPARTICLES AS PROTRACTOR
ANTIGEN
a

José Vicente González Aramundiz, bCarlos Orozco Álvarez y bGuadalupe
Pacheco Santiago

a

b

Universidad Pontificia Católica de Chile. Departamento de Bioingeniería. Unidad Profesional
Interdisciplinaria de Biotecnología. Instituto Politécnico Nacional. Av. Acueducto S/N. Col. Barrio La
Laguna Ticomán. México, D.F.

Protamine formulations (Pr) combined with hyaluronic acid (HA) and alginate (AI)
for obtaining nanoparticles (NP) were developed. The NP were obtained in test
tube and magnetic stirring and were determined size, polydispersity index (PDI)
and potential Z. Formulations developed 1: 4 to 1:10 Pr-HA, finding that a higher
amount of HA obtained NP larger of 155 to 253nm, respectively; PDI 0.160 and 30mV values. The NP were separated on glycerin and water. It was found that the
isolation water is better to 1: 4 and 1: 6 because the change in the NP size was
less than that obtained with glycerin (initial 155nm, 261 nm and 338nm in water
glycerin); while 1: 8 and 1:10 isolated glycerin led to lower increase (initial 253nm,
282nm in water, glycerin 257nm). Subsequently, only the formulation 1 was
developed: 4 Pr-AI for comparative use. AI found that provoked NP smaller than
those obtained with HA (decreasing from 139nm to 85nm) because AI is the lower
molecular weight. The NP of Pr-AI were then isolated in water and glycerin,
obtaining the size it rose to double the insulated with glycerin (85 to 162nm), while
in water no additional increase is caused. Finally, the encapsulation Rhodamine
dye was made. The NP of Pr-HA-Rhodamine had a smaller (130nm) without the
dye (155 nm), with PDI 0.170 and -26 mV. When these NP Rhodamine were
isolated in water there was a 30% increase in the size and dispersion. Conversely
NP of Pr-AI-Rhodamine presented larger (110nm) without Rhodamine (85nm),
doubled the dispersion (0.15 to 0.32) and potential Z rose from -28 to -20mV.

Palabras clave: nanoparticles, protamine, hyaluronic acid
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EXTRACTION, PURIFICATION AND QUANTIFICATION OF
POLYPHENOLS OF Padina sp TO EVALUATE ITS EFFECT
IN RATS WITH METABOLIC SYNDROME.
Ramírez Guzmán Lesli Samanta, a Dra. Paniagua Castro Norma, a Dra.
Jaramillo Flores María Eugenia b y M en C. Escalona Cardoso Gerardo
Norberto a
a) Laboratorio de Farmacología del Desarrollo, b) Laboratorio de Polímeros, ENCB. IPN.

Polyphenols are present naturally in plants and some fruits, as opposed to vitamins
and minerals, polyphenols are not nutrients, but can exert beneficial functions in the
body, due to its antioxidant properties. They are found in nuts and seeds, cocoa and
significantly in seaweed products. Metabolic syndrome is a set of diseases including
Dyslipidemia atherogenic, resistance to insulin, hypertension, and obesity, being this
last one the most important risk factor, the Mediterranean diet includes foods rich in
polyphenols and countries who consume it have less cardiovascular problems. In
Mexico there is a wide variety of marine algae which have not been assessed their
pharmacological effects. Therefore in this work are determined total phenols from
algae Padina sp through the Folin method, as well as their identification by
spectrophotometry, HPLC and the antioxidant capacity using ORAC test, to later
assess the effect of the extracts phenolics from the seaweed with metabolic
syndrome male Wistar rats. The results obtained so far indicate that the alga Padina
sp contains as majority phenol to the Gallic acid and quecertina acid paracumarico.
Using the Folin method was determined that the concentration of phenols in Padina
sp, is 1,028 mg/g, which indicates a great antioxidant capacity, which will be
determined by the ORAC technique.

Keywords: Polyphenols, algae, antioxidant.
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MICROBIOLOGICAL QUALITY AND OCCURRENCE OF
PATHOGENS IN UNPASTEURIZED MILK
a
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Molecular, CINVESTAV-IPN. Av. Instituto Politécnico Nacional 2508, Col. San Pedro Zacatenco
C.P. 07360, Del. Gustavo A. Madero, México D.F. Email: eliz_dian@hotmail.com

Introduction. In some regions of Mexico, the consumption of nonpasteurized milk
is a very common practice, which has been associated with serious illnesses
caused by several pathogens, including Shiga toxin–producing Escherichia coli,
and Salmonella enterica serotype Typhimurium. Despite the health risks
associated with consuming nonpasteurized milk, the demand for nonpasteurized
milk has increased. The aim of this study was to evaluate the microbiological
quality and occurrence of pathogens in nonpasteurized milk. Material and
methods. A total of 24 samples of nonpasteurized milk were collected from three
different dairy farms located in different municipalities of Mexico State (eight
samples per location). Samples were collected from October 2013 to October
2015. The microbiological quality of the samples was based on the maximum
permissible limits (MPL) established in NOM-243-SSA1-2010 for aerobicmesophilic bacteria (AMB), total coliforms (TC) and fecal coliforms (FC),
Staphylococcus aureus, Listeria monocytogenes and Salmonella. The isolation of
Escherichia coli strains was performed by the direct method. All E. coli strains
isolated were analyzed using two multiplex PCR to identify several diarrheagenic
E. coli loci. Results. Of the 24 samples analyzed, 16.6% (4) exceed the MPL for
AMB, 29.1% (7) for CT and 41.6% (10) for FC. S. aureus was identified in 29.1%
(7) samples. L. monocytogenes or Salmonella was not detected in any samples.
Moreover, E. coli was isolated in 29.1% (7) of samples and one of them containing
1X103 CFU/mL of Shiga toxin-producing E. coli. Conclusion. Nonpasteurized milk
samples had unsatisfactory microbiological quality and some harbored
microorganisms associated with diarrhea.

Key words: Nonpasteurized milk; microbiological quality; enteropathogens
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EFFECT OF TEMPERATURE COOLING ON FUNGAL
DEVELOPMENT IN CUTICULAR MEMBRANE OF Agave
salmiana
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The cuticular membrane or cuticle, play several important functions in the maguey
pulquero (Agave salmiana). Regulates gas exchange, is a mechanical barrier to
protect internal tissues decreases the damage caused by ultraviolet rays and is a
means of transmission of plant-insect and plant-microbe interactions. The cuticle is
known colloquially as "mixiote" and used to prepare traditional dishes for the taste
that provides. Once cuticles are removed, traders kept it moist in polythene bags.
Conditions under which, the growth of microorganisms is favored diminishing its
quality and shelf life (vox populi). Therefore, the aim of this study was to evaluate
the effect of three temperature conditions on the cuticular membrane from A.
salmiana during storage to reduce microbial development time. 189 cuticles were
obtained from the region of Apan, Hidalgo. The samples were collected and stored
at refrigeration temperatures until analysis in the laboratory. Then cuticles were
disinfected with NaClO and were wetted by: immersion and impregnation solutions
of glycerol (C3H8O3) at 0, 1 and 2% (w/v), and stored in sealed cellophane bags at
temperatures of 22, 8 and 2°C during 30 days. The results showed that the cuticles
stored at temperatures of 8 and 2°C increased up to 6 times the shelf life,
according to the time reported by traders. However, samples stored at 22°C
showed abundant growth of microorganisms, which were discarded after 25 days.
According on the results obtained, it is important that producers use a technique of
disinfection before moisten the cuticles and place at a temperature of 2 to 8°C to
prevent spoilage and constantly disposal.

Keywords: Agave; Membrane Cuticular; Storage
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DEVELOPMENT AND TESTING OF ANTIMICROBIALBIOPOLYMER FILMS INCLUDING BACTERIOCINS AND
EDTA
Lorena Trejo González, Perla Yesenia Jiménez Villeda, Adriana Inés Rodríguez
Hernández, Ma. Del Rocío López Cuellar, Víctor Manuel Martínez Juárez,
Apolonio Vargas Torres, Norberto Chavarría Hernández
Cuerpo Académico de Biotecnología Agroalimentaria, Instituto de Ciencias Agropecuarias,
Universidad Autónoma del Estado de Hidalgo, Avenida Universidad km 1, Rancho Universitario,
CP. 43600, Tulancingo de Bravo, Hidalgo, México

Among the available bioactive food packaging options, the biodegradable
antimicrobial biopolymer films which incorporate bacteriocins that inhibit the growth
of pathogenic microorganisms that would be present on the surface of food, are very
interesting in food processing applications worldwide.
The objective of this study was to establish the formulation for a functional edible film
incorporating biopolymers, pectin and gellan, bacteriocins produced
by Streptococcus infantarius and EDTA, evaluating their antimicrobial potential
against Escherichia coli, Listeria monocytogenes and Staphylococcus aureus, in
controlled systems as well as in Oaxaca cheese and Hidalgo’s barbecue. The film
was also characterized in their mechanical properties under uniaxial tension
conditions, and both water vapour and oxygen permeability, on the basis of the
standardized procedures ASTM D882, ASTM D1434-82 and ASTM E96-00,
respectively.
The functional films were elaborated by the casting method, determining previously
the minimum inhibitory concentrations against the indicators, resulting into a film
formulation with 90 UA/mL bacteriocin extract and 0.05 M EDTA in the filmogenic
solution.
The antimicrobial activity and properties of the packaging materials tested were
outstanding.

Key words: Biopolymer films; Pectin; Gellan; Bacteriocins; EDTA.
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ANTIMICROBIAL ACTION OF EXTRACTS VEGETABLES
IN FRESH CHEESES
YOLANDA RETAMA ORTIZ; CRUZ PALACIOS GERÓNIMO; CID RAMON
GONZÁLEZ GONZÁLEZ MARÍA DEL SOCORRO OSORIO HERRERA; JORGE
LUIS MAYO HERNÁNDEZ
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Microbial contamination of food, is a problem by the large economic losses and the
transmission of diseases. The food industry has been forced to eliminate the use of
antimicrobial chemicals and adopt natural alternatives for maintenance or
extension of the service life of its products. Fresh cheese, is a product made from
whole milk, not pasteurized, thus causing low quality, short time of shelf and a risk
to the health of consumers. Therefore the objective of this study was to evaluate
the antimicrobial action of plant extracts (Anacardium occidentale L., C. blumei,
Justicia spicigera and Capsicum annuum L.) in microorganisms isolated from fresh
cheeses (aerobic mesophilic, filamentous fungi, yeasts and enterobacteria)
produced in the southeast of Veracruz. The antimicrobial activity of plant extracts
was evaluated by the method of wells in plate and measuring the diameter of the
halos of inhibition (IHL) at a concentration of 150 mg/ml. The DHI registered with
leaf extracts of A. occidentale were 1.8, 2.0 and 1.7 cm against enterobacteriaceae
and total aerobic mesophilic yeasts. With extracts of seeds 1.8 cm against
enterobacteriaceae and filamentous fungi. Leaf extracts of C.blumei total aerobic
mesophilic and filamentous fungi recorded 1.8 cm and the extracts from stem with
filamentous fungi 1.6 cm. J. spicigera leaf extracts presented against total aerobic
mesophilic and yeast 1.7, 1.4 and 1.5 cm; While stem extracts presented against
total aerobic mesophilic 1.3 cm. The higher antimicrobial activity was recorded with
extracts of A. occidentale L., followed by C.blumei and J. spicigera. C. annuum L.
extracts showed no inhibition of microbial growth.

Key words: fresh cheese; antimicrobials; vegetable extracts
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GROWTH INHIBITION OF BRUCELLA SPP. BY
BACTERIOCINS PRODUCED BY LACTIC ACID BACTERIA
ISOLATED FROM MEXICAN CHEESES.
Morales-Estrada Aurea Itzel, Salinas-Ceja Fernando Alejandro, ContrerasRodríguez Araceli
Laboratorio de Microbiología Especializada, Departamento de Microbiología, Escuela Nacional de
Ciencias Biológicas, IPN. Prol. de Carpio y Plan de Ayala s/n, Col. Santo Tomás, Delegación
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Bacteriocins are antimicrobial peptides of ribosomal synthesis, which are produced
by wide kind of microorganisms, mainly lactic acid bacteria (LAB). Bacteriocins are
usually antagonist to Gram-positive bacteria but in the last decade, some studies
have demonstrated that certain bacteriocins are also active against certain Gramnegative bacteria such as Escherichia coli and Salmonella Typhimurium. Hitherto,
studies do not exist about Brucella growth inhibition by bacteriocins. On the other
hand, it is known that Mexico is an endemic country to Brucellosis. For these
reasons, the aim of this work was to evaluate LAB which produce bacteriocins that
inhibit the growth of Brucella species. Six strains of LAB isolated from Cotija and
Ranchero cheese, identified previously, as Enterococcus faecium (2), Enterococcus
faecalis (2), Enterococcus mundtti and Pediococcus acidilactici, were evaluated. The
inhibitory spectra of activity of these isolates were tested against 5 different Brucella
species (B. abortus, B. melitensis, B. suis, B. canis and B. neotomae). B. suis was
the most sensitive strain, whereas B. melitensis, B. canis and B. neotomae were the
most resistant ones. All the compounds produced by the LAB were fully inactivated
by some proteolytic enzymes, in this way we demonstrate that the inhibitor factor
has protein origin. This is the first report about the Brucella growth inhibition by
bacteriocin action. To sum up, bacteriocins produced by E. faecium QC25, E.
faecium QC15, E. faecalis QR40, E. faecalis QR10, E. mundtti QR86 and P.
acidilactici QR29 may possess potential practical applications due to the fact that
were able to inhibit the growth of different Brucella species.
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Levels of mold and yeast in pasteurized fruit juices
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Introduction: The presence of fungi and yeasts in processed foods, may be evidence of
contamination, whether by poorly sanitized equipment or inadequate pasteurization.
The presence of these microorganisms in food poisoning and gastrointestinal infections
in humans raises the questions of each other in the field of food safety of processed
foods, is being offered to consume safe food. In our country, the official said reprotes
new human cases of gastrointestinal diseases, but do not set the source in this type of
disease. In addition to that there is no record of the number of new cases food
poisoning.
Objective: To count technique fungi and yeasts in pasteurized fruit juices.
Methods: 51 samples of different brands pasteurized juice (apple, mango, guava,
grape, orange and pineapple) were collected. Decimal dilutions 10-1 to 10-3 of each of
the samples were plated in duplicate on the plate casting technique using potato
dextrose agar medium, a number of plates were incubated at 25 ± 2 ° C were
performed for 5 days for mold count and the other set at 35 ± ° C for 48 hours for yeast
counts.
Results: Three mushrooms brands presented three months of their expiry date at the
end of follow-up two months after finishing their expiry, the prencia of these organisms
was confirmed.
Conclusion: You must consider the consumption of these products at least five months
after its expiration date, it is important to indicate that the pasteurization process
indicated by the manufacturer will ensure safety of the food on time for consumption.
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PREPARATION AND CHARACTERIZATION OF EDIBLE
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Edible films are defined as a thin layer of edible material, which can be placed between
food components to extend their shelf life. These are made from biomolecules such as
proteins. Some of the proteins most used are obtained from whey milk such as whey
protein isolate (WPI) and whey protein concentrate (WPC). In the literature there are
studies about the making of WPC and WPI films individually or mixed with other
biomolecules or compounds, however works where repot mixtures of both have not been
performed. Therefore, the objective was to develop and characterize edible films of whey
protein isolate (WPI) blended with different proportions (25, 50 and 75% v/v) of whey
protein concentrate (WPC), in order to study the effect under their physicochemical and
microstructural properties. Transparent, homogeneous and good structural integrity edible
films were obtained. In general, the addition of WPC to films significantly influences on
the physicochemical properties, showing a significant increase in moisture content,
solubility and water absorption capacity. A drastic effect on the coloration of the films
depending on the addition of WPC is also observed. With respect to microstructural
analysis, it was found that the surfaces of the films had not pores or cracks and exhibiting a
continuous and densely packed structure. In conclusion, the results could be useful to
propose applications of these mixtures as coatings or edible films for specific
environmental conditions and to establish time consumption of the product based on the
rate of ripening, above must be considered the water vapor permeability values calculated.

Keywords: Edible films, WPC, WPI, physicochemical properties, microstructure.
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Red wine is known for its beneficial properties to health, such as reducing harmful
cholesterol levels and heart disease. In recent years there has been great interest
in identifying and quantifying the bioactive compounds and antioxidant in red wine.
In this research a method using average Fourier transform infrared spectroscopy
(FTIR) coupled to the multivariate analysis was developed. 30 samples of red wine
Cabernet Sauvignon of Mexican origin were analyzed for their content of total
phenols, anthocyanins, tannins, flavonoids and antioxidant capacity through the
ABTS and DPPH methods and MID-FTIR spectra of the samples were obtained.
The prediction model was obtained using partial least squares algorithm (PLS1),
obtaining acceptable coefficients of determination (R2 between 0.9983 to 0.9999)
and standard error of calibration (SEC) and prediction (SEP) <7.366 and 9.853
respectively. The chemometric model proved to be effective for simultaneous
prediction bioctivos compounds and antioxidant capacity

Keywords: antioxidant capacity; bioactive compounds; FTIR
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LEADERSHIP DURING THE FORMATION OF A
BIOCHEMICAL ENGINEER
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Carmen Patricia Paredes Marroquínb.
a
Escuela Nacional de Ciencias Biológicas , Unidad Profesional Interdisciplinaria de
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In this paper appropriate leadership style is addressed for meaningful student
learning, enabling them to use the acquired knowledge to solve problems in the
area of professional performance. The successful student learning depends, first,
on the ability of academics to take control of their own adult education teaching
practice and on the other, organizational cohesion around a few but clear
strategies related to performance students in learning groups where they can
exercise their leadership.
Organizing active participation in the development of the course we can use some
cognitive strategies. In this way we are promoting a learning task force and the free
exercise of leadership within each small team. We can arrange moments of
integration of knowledge in the basics of the subject is rescued by mental maps,
summaries, forms that after exposure to the group, its usefulness reflect upon
appropriate knowledge.
Objectively we can say that the dropout and failure in courses core subjects where
involved with this approach have decreased significantly there may be mentioned a
greater commitment to the participation of team tasks, thanks to exercise the
innate leadership of the participants in these tasks, participants engaged
proactively. The challenge is to develop leadership within the team, to each
according to their strengths and to each according to the needs of achieving the
team as a whole.

Keywords: Leadership; teamwork; learning groups.
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Traditional products are worldwide appreciated and in many countries are protected
due to their cultural, sociological and economical importance. Although traditional
practices must be kept, food traditional products cannot avoid the requirement of
assuring food safety as well. Mexico has a lot of traditional cheeses produced along
the country, being of primary importance an appropriate guideline in terms of primary
inputs, processes, packaging and commercialization as regulated in NOM-243SSA1-2010, with its subsequent amendments. Besides, there is another regulation,
oriented to food safety, which all food products must comply with: NOM-251-SSA12010. The aim of the present study is to describe the hand-made elaboration process
of Poro cheese produced in Tabasco, Mexico, in order to show a first approach of
the feasibility of this type of cheese to comply with Mexico’s current regulation. The
methodology used was based on the observation of the traditional process of two
cheese factories in order to fill out the control lists requested by same NOM-251SSA1-2010 by means of Good Manufacturing Practices. This procedure showed the
areas of opportunity to be developed by traditional cheese makers so that handmade cheese, and specifically Poro cheese, could keep its intrinsic characteristics
and fulfill food safety requirements too.

Keywords: Poro Cheese;Traditional Food Products; Food Safety; Good
Manufacturing Practices.
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Distribution of mycotoxin contamination (aflatoxin and
fumonisin) of tortillas in Veracruz City
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Food contamination by mycotoxins in grains such as corn is between the
hazardous chemical that WHO has characterized. Aflatoxins and fumonisins are
the most mycotoxins found being classified by the IARC as a carcinogenic agent
(aflatoxins) and possible carcinogenic (fumonisin) for humans. Even some papers
affirmed that nixtamalización eliminate more than 90 % of the fumonisins and
between 80 and 90% of aflatoxins, the residual quantity may be important, as there
are reports with concentrations going beyond 100 µg/kg of aflatoxins in corn tortilla,
which represents an high risk if it is highly consumed (325g/day). In order to obtain
a representative sample of the Veracruz City tortillas a sequence was
programmed, which purpose was to generate aleatory coordinate and to represent
them on a map. During each season, 40 tortillerías have been selected, in October
2013, October 2014 and February 2015. Then, in each tortillería, 2 kg of tortillas
were bought. Tortilla was dehydrated (6 % humidity), milled (particule size < 0.5
mm). Determinations were realized according with the UNE-EN-ISO 14123:2008
norm for aflatoxins and UNE-EN 13585:2002 for fumonisinas in corn. 94 and 92%
of the samples are contaminated with aflatoxins and fumonisins respectively. 2 %
of samples presented aflatoxin concentrations above the Mexican Norm NOM-187SSA1-2002, which establish a maximum of 12 µg/kg in corn tortilla. With the data
obtained, probability density functions were fixed, which describe the
contamination behaviour of corn tortillas in Veracruz City. Due to the toxic effect of
the aflatoxin B1 and to the high consume of tortillas in Veracruz City, it is really
important to keep investigating on this thematic, overall by doing a risk evaluation.
Key words: <Mycotoxin; Probability function density; Corn tortilla>
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MANUAL OF GOOD MANUFACTURING PRACTICES FOR
THE PROCESS OF PREPARING THE CACTUS JAM
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Currently, food consumption worldwide requires products that meet standards of
health, safety and quality. Due to globalization of markets and economic
interdependence, this scenario is now more demanding and competitive.
Therefore, many countries have established regulations and systems to ensure the
provision of safe and suitable food for consumption. On the other hand, the most
common uses of cactus are as fruit and vegetable. To take advantage of its
nutritional benefits, its consumption has been increased. The purpose of this works
is to develop a Good Manufacturing Practices (GMP) manual to identify, assess
and reduce risks of pollution in the process of preparing cactus jam. Identification
and prevention of major risks in the manufacture of cactus jam were the main
results. While developing the manufacturing process of cactus jam it was
established the scientific and technical support to implement a medium-term
system for risk reduction. Conclusions: GMP are important to develop any safe
food processing, regardless of their geographic location. As a tool for the
implementation of GMP it is important staff training on the principles of hygiene,
apply them with consciousness in the workplace to meet basic safety
requirements, in particularly, in the manufacturing of cactus jam. Good
manufacturing practices are the responsibility of everyone, from the CEO to any
employee, and it is a matter of conscience and of being involved in the daily habit
of hygiene.
Keywords: Good Manufacturing Practices (GMP)
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EVALUATION OF THE SANITARY QUALITY IN THE LENT
PROGRAM PRODUCTS OF 2015 IN DURANGO STATE
González González, Estefanía; Jáquez de Alba, Steffany; Valles Quiroz,
Yareli Alejandra; Rodríguez Briones Patricia; García Caballero, Blanca
Estela; Fileto Pérez, Héctor Alonso; Ibarra Alvarado, Marcela; Villarreal
Rivota, Eira Olivia (a); Calzada Contreras, Petra Laura; Saucedo Velázquez,
Martha Leticia (b).
(a)

Instituto Tecnológico de Durango, Felipe Pescador 1830 Oriente, Nueva Vizcaya, 34080
Durango, Durango. (b) Laboratorio Estatal de Salud Pública, Boulevard José María Patoni #403,
Colonia Predio el Ciprés, Durango, Durango.

Fish and seafood are types of food which its consumption increases because of
the lent season. In case that seafood is not well storage, well prepared and
ingested correctly it may cause intestinal diseases or alimentary intoxications
which put in danger user health especially when it comes to kids and older people.
These diseases are called diseases transmitted by food (ETA). The present project
has as an objective the evaluation of sanitary quality in the lent program products
2015 in Durango State with the main purpose to help to prevent intoxications and
alimentary diseases that have a microbial origin associate with its consumption.
Each analyzed product has its determinations, due to the food nature or in case of
a report from the user. We are able to conclude that the intensive care in this
program was appropriate, timely and truthful. Consequently the 94.7% out of the
283 samples that were analyzed during the lent program 2015 accomplished the
sanitary specifications, leaving 5.3% that does not obey the sanitary specifications.
We have reached satisfactorily every single objective during the lent program
2015. According to the results we may conclude that is really important to continue
with the program by the health department through Durango´s State Commission
for Sanitary Risk Protection, in order to guarantee a secure and hygienic
consumption to Durango´s population in the food establishment that offers this
season products. .

Keywords: Lent; ETA; Sanitary specifications.
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ASSESSMENT IN SILICO OF THE POTENTIAL
BIOLOGICAL ACTIVITY OF THE PROTEINS OF BEAN (P.
vulgaris).
Maritza Cruz Castellanos, Cristián Jiménez Martínez, Gloria Ortiz Dávila
National School of Biological Sciences, IPN Prol. Carpio and Plan de Ayala s / n.
11340, Mexico DF

Studies have shown a strong correlation between the consumption of beans and
reduced the incidence of diseases such as cancer, cardiovascular disease, obesity
and diabetes (Jenkins et al, 2003; Adebamowo et al, 2005). Such beneficial effects
have been attributed to the presence of compounds such as phenolic, fiber,
vitamins, carbohydrates, protein, among other bioactive peptides (ReynosoCamacho et al, 2003). Chemically characterize protein concentrate flour and bean
(Phaseolus vulgaris L.) and perform in silico evaluation of the potential biological
activity
of
proteins
and
activity
prediction
bean
peptides.
Methodology: The search for bioactive peptides will be held for protein sequences
reported for the seed of Phaseolus vulgaris L., in the database Uniprot
http://www.uniprot.org/, sequences will be analyzed to profile proteins with potential
biological activity using database BIOPEP (http://www.uwm.edu.pl/biochemia. The
proximal chemical characterization of the flour and bean protein concentrate were
similar to other varieties, the protein content bean flour is 27.0 g / 100g, while the
protein content in the protein concentrate was 74.3%, which represents about three
times its initial content. Based on the information obtained in BIOPEP, it appears
theoretically more peptides with antihypertensive activity and less peptides
proportion antioxidants are obtained. The proximal determination of flour and
concentrated bean shown to be viable sources of protein. In bioinformatic analysis
(in silico), found that proteins bean. They have 12 potential bioactivities. When
making the simulation of hydrolysis with pepsin-pancreatin system with
antihypertensive peptides were identified and antioxidant activity, showing by this
that the bean var. Queretaro (P. vulgaris) could present these activities.

Keywords: bioactivity; In silico.
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GLUCOSE AND OXIDATIVE STRESS LOWERING IN
PATIENTS WITH TYPE 2 DIABETES AFTER EATING
CEREAL/LEGUME, INULIN AND/OR STEVIA FOODS
1Centro

Interdisciplinario de Investigación para el Desarrollo Integral Regional, IPN-Durango,
Sigma 119, Frac. 20 de Nov. II, Durango, Dgo, C.P. 34220. 618 8142091 ext.82648
veronica.loera@gmail.com 2Clínica de Medicina Familiar del ISSSTE Delegación Durango

Introduction: Type 2 (DT2) Diabetes is a complex metabolic disease characterized
by high levels of blood glucose and increasing blood pressure (BP). Stevia
rebaudiana is a South American plant that contains stevosides, described their
antihypertensive effect, protective effect on the progress and development of left
ventricular hypertrophy and hypoglycemic. Objective: To demonstrate that the
consumption of functional foods improve serum glucose and oxidative stress in
patients with T2D. Methodology: A pilot study, clinical, randomized, single-blind. 40
people with T2D were recruited and divided into two groups, group 1 was granted at
the rate of 100g cookies for daily consumption which contained 500 mg of stevia and
group 2 were given refreshing drink powder to prepare low calorie and 500 mg of
stevia for daily consumption. Glucose and oxidative stress were measured before
and after 30 days of consuming food, they rested 30 days and new serum glucose
and oxidative stress were taken and start with new intervention with similar
commercial products which consumed during previous 30 days after that of the
studied parameters determined again. Results: The experimental products
decreased glucose levels, oxidative stress and both systolic and diastolic blood
pressure, whereas only commercial levels of oxidative stress with less significance.
Conclusion: developed foods improve glucose levels, oxidative stress and blood
pressure in patients with T2D.

Keywords: Type 2 Diabetes; Glucose; Oxidative Stress; Stevia; Inulin
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PARTIAL CHARACTERIZATION OF ´GOLDEN
SMOOTHEE´ APPLE STARCH CULTIVATED IN
CUAUHTEMOC, CHIHUAHUA
Juan Manuel, Tirado-Gallegos; Paul Baruk, Zamudio-Flores*; José Gabriel,
Miranda-Monter; René, Salgado-Delgado.
aCentro

de Investigación en Alimentación y Desarrollo A. C. (CIAD)-Unidad Cuauhtémoc. Av. Río
Conchos s/n, Parque Industrial, C.P. 31570, Ciudad Cuauhtémoc, Chihuahua, México.*Autor para
correspondencia. E-mail: pzamudio@ciad.mx
bDepartamento de Ingeniería Química y Bioquímica, Instituto Tecnológico de Zacatepec. Calzada
Tecnológico, No. 27, C. P. 62780, Zacatepec, Morelos, México.

There is a great variety of conventional starch sources like cereals, roots and tubers.
However, new sources to provide new functional properties or improve existing ones
are explored. In this sense, the apple unripe fruit contain significant amounts of
starch. The aim of this research was to isolated and characterized starch from apples
´Golden Smoothee´ cultivated in Cuauhtemoc, Chihuahua. The apples were
harvested at 120 and 140 days after full bloom. Starch was isolated using by wet
milling. The starch tri-stimulus color was reported in the CIELAB (L*, a*, b*) system.
Moisture content, total starch (TS), temperature (Tp) and gelatinization enthalpy
(ΔHgel) was measured. Starch granule size and morphology was evaluated by
scanning electron microscopy (SEM). Molecular structure was determined by
Fourier-transformed infrared spectroscopy (FTIR). Starches presented Luminosity
(L*) greater than 95. The variables a* and b* increased (p ≤ 0.05) with fruit ripening,
of -0.6 to -0.34 and 0.97 to 1.25, respectively. Moisture content (6.28 %) and starch
purity (TS = 94.67, weight dry basis) was no affected by fruit ripening (p ≥ 0.05). Tp
(68.5 °C) and ΔHgel (9.1 J/g) remained without significant changes (p ≥ 0.05). The
diameter in starch granules ranged between 2 y 10 µm, with spherical, polygonal or
dome-shaped. FTIR spectra showed possible structural changes promoted by fruit
ripening process. Color of starches was influenced by fruit ripening. SEM and FTIR
studies suggest degradation of the starch granules. Apple starch has similar thermal
properties than potato starch.

Keywords: Starch; Gelatinización enthaply; ´Golden Smoothee´.
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NUTRITIONAL CHARACTERIZATION OF BRACHYSTOLA
MAGNA (GIRARD) GROSSHOPPER AS FEASIBLE EDIBLE
INSECT
José Gabriel Monter-Miranda, Juan Manuel Tirado-Gallegos, Claudio Rios
Velasco, Paul Baruk Zamudio-Flores*
Centro de Investigación en Alimentación y Desarrollo (CIAD), A.C., Unidad Cuauhtémoc, Av. Río
Conchos S/N Parque Industrial, Apdo. Postal 781. Cd. Cuauhtémoc, Chihuahua, C.P. 31570,
México. *Autor para correspondencia: pzamudio@ciad.mx

Worldwide, it is estimated that less than 15% of the world population had problems
of malnutrition, the majority of developing countries, unfortunately, these values
continue to increase. Derived from poor nutrition, health problems occur, which are
meant to serve in various ways: from the creation of government health programs to
the private initiative with social, either trying to reduce poverty to use feeding
alternatives sources as may be the use of the nutritional qualities possessed by
insects. In this regard, insects can be used as food supplement easily accessible.
The grasshopper is one of the insects for their high nutritional value, particularly for
its high protein content and a rich source of vitamins (vitamin A, D, C and B complex)
and minerals (K, Na, Fe, Zn, Mg, Cu, Ca), amino acids (aa) and fatty acid (particularly
oleic acid). These, to be consumed, commonly undergo a cooking process which
helps to disinfect, however, as observed in this study, it represents a significant loss
in protein content of 65% to 58%, and carbohydrates 23 % to 18% by comparison
with respect to the sample without cooking (only lyophilized). As could be seen using
chromatographic techniques and atomic absorption, the nutritional content of insects
for fatty acids and minerals, also proving to be rich in unsaturated fatty acids
eighteen carbon, especially oleic acid, and minerals such as K +1, Mg+2 and Ca+2
relatively low Na+1 because of its peculiar power supply (bean), which in turn
suggests its potential use for people with special needs (people with cardiovascular
problems).

Keywords: Edible insects; Nutrimental characterization, Brachystola magna
Girard.
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CHARACTERIZATION OF THE CONTENT OF CHITIN AND
CHITOSAN OF GRASSHOPPER (Brachystola magna
Girard)
José Gabriel Monter-Miranda, Juan Manuel Tirado-Gallegos, Paul Baruk
Zamudio-Flores*
Laboratorio de Carbohidratos, Empaques y Alimentos Funcionales, Centro de Investigación en
Alimentación y Desarrollo (CIAD), A.C. Unidad Cuauhtémoc, Av. Río Conchos S/N Parque
Industrial, Apdo. Postal 781, Cd. Cuauhtémoc, Chihuahua, C.P. 31570, México. *Autor para
correspondencia: pzamudio@ciad.mx

Chitin and its derivative chitosan are biopolymers with multiple applications and different
areas of research interest. Mainly they are derived from shellfish waste; however, there
are other potential sources for obtaining these resources, such as insects. Several
species of these insects are considered pests, such is the case of chubby grasshopper
(magna Brachystola Girard). They get to reach a population density of 50 individuals/m 2.
In this study, through the application of a chemical method extracted chitin deacetylated
and subsequently (by a high temperature alkali treatment) for obtaining chitosan, using
the insect Brachystola magna Girard feedstock. Once both biopolymers obtained were
characterized using the techniques of scanning electron microscopy, X-ray diffraction
spectroscopy and Fourier transform infrared, compared with commercial samples. Type
fibrillar morphologies were observed, which gives a feasible application in the
manufacture of textiles. Structural studies indicated a greater intensity than that obtained
in comparison to commercial references already reported, suggesting a higher
crystallinity. Molecular studies on the purity of the extracted compounds is verified and,
with respect to a low degree of chitosan determined deacetylation was obtained by the
presence of the band located at 1626 cm -1. The results indicated that the average yield
and higher molecular weights obtained were compared to those reported for this type of
insects and with similar properties compared with comercial.

Keywords: Chitin; Chitosan; Brachystola magna Girard.
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TEXTURE ANALYSIS AND SENSORY EVALUATION OF
BREAD BASED CHÍA (Salvia hispanica L.)
J. Rodolfo Rendón-Villalobosa, Jhonny González de la Cruzb, Emmanuel
Flores-Huicocheaa, José Juan Islas-Hernándeza y Amanda Ortíz-Sánchezc
a Centro

de Desarrollo de Productos Bióticos del IPN (CEPROBI-IPN)
Calle Ceprobi No. 8, Col. San Isidro.
Yautepec, Mor. MÉXICO. Tel: +527353942020
b Universidad Interserrana del Estado de Puebla. Los Llanos Km. 1
San Andrés Tlayehualancingo S/n, Ahuacatlán, Puebla, 73330. MÉXICO
c Centro de Investigación en Biodiversidad y Conservación de la UAEM.
Av. Universidad No. 1001, Col Chamilpa, Cuernavaca, Morelos, México. C.P. 62209

Several studies have shown that populations that take a diet rich in omega-3 fatty
acids reduce the incidence of cardiovascular diseases, prevent and treat breast
cancer, prostate cancer and those that increase the fiber in their diet are less likely
to suffer constipation and colon cancer. Chia seed is a rich source of protein and
fiber, which are used for product development and does not change the physical
properties of the food and also modifies the smell. The objective of the study was to
find the formulation of bread wheat flour with different concentrations of chia seed
(10, 15 and 20%), and characterize the breads through a texture profile using a
texturometer Analyzer TAXT2i. Through this analysis it was found that the best
concentrations for making sweet bread type pancake were those where it was
fortified to 15%. In the sensory evaluation no significant differences (p> 0.050) were
detected between formulations. However, the breads were classified according to
the hedonic scale as indifferent pleasant trend.

Keywords: Chía; sensory evaluation; texture analysis.
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SPRAY DRYING ENCAPSULATION OF PHENOLIC
COMPOUNDS OF PURPLE CACTUS PEAR PEEL (Opuntia
ficus indica) USING ARABIC GUM AND MALTODEXTRIN
AS ENCAPSULATING AGENTS
Keren Ileana Toledo Madrid, Guillermo Ismael Osorio Revilla, Tzayhrí
Guadalupe Gallardo
Escuela Nacional de Ciencias Biológicas, Instituto Politécnico Nacional,
Prolongación de Carpio y Plan de Ayala, Col. Santo Tomás, Delegación Miguel
Hidalgo, México, D.F., CP: 11340
Cactus pear is a fruit original from México whose interest has increased because it
has an elevated amount of phenolic compounds, which have antioxidant activity.
The peel, an unusable residue, is the part that has the major content of phenolic
compounds, nevertheless it hasn´t been widely studied. On the other hand, spray
drying encapsulation is a technique employed to preserve phenolic compounds
from environmental factors that can degrade them. In spray drying there are
different encapsulating agents used, among them are maltodextrin and arabic gum
and they have demonstrated to be effective encapsulating agents. The objective of
the present study is the encapsulation by spray drying of the phenolic compounds
of purple cactus pear peel (Opuntia ficus indica), using arabic gum and
maltodextrin as encapsulating agents. In order to fulfill the latter objective, the
drying conditions (inlet and outlet temperature) and the encapsulating agent
concentration (10, 15 y 20%) were studied. Besides, the conservation of phenolic
compounds during its storage for 3 months, was studied. The content of phenolic
compounds was quantified before and after the spray drying process and during
the storage. There was no signifcant difference on the effect of the studied drying
conditions (p≤0.05) on the phenolic compounds retention, while the encapsulating
agent concentration was significant (p≤0.05). During storage, the phenolic
compounds content was stable and there was no significant difference among the
type of encapsulating agent used or the different concentrations employed. As a
conclusion, arabic gum and maltodextrin are encapsulating agents that provide a
good protection to the phenolic compounds of purple cactus pear peel and
therefore can be used in encapsulation by spray drying.
Keywords: purple cactus pear, phenolic compounds; spray drying; encapsulating
agent.
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CHEMICAL CHARACTERIZATION OF EXTRACTS OF
HABANERO PEPPER (Capsicum chinense) OBTAINED BY
DIFFERENT EXTRACTION METHODS
J.A. Olguín-Rojasa, M.A. García-Alvaradoa, Gerardo F. Barberob, M. T.
Fernandez-Poncec, Lourdes Casasc, Miguel Palmab, Carmelo G. Barrosob,
G.C. Rodríguez-Jimenesa
a

Unidad de Investigacion y Desarrollo en Alimentos, Instituto Tecnológico de Veracruz, Av. Miguel
Ángel de Quevedo 2779, 91860, Veracruz, Ver., México.
b
Departamento de Química Analítica, Facultad de Ciencias, Universidad de Cádiz, P.O. Box 40,
11510 Puerto Real, Cádiz, España
c
Departamento de Ingeniería Química y Tecnología de los Alimentos, Facultad de Ciencias,
Universidad de Cádiz, P.O. Box 40, 11510 Puerto Real, Cádiz, España

The habanero pepper is an important vegetable because of phytochemicals present.
Currently it has developed an industry dedicated to the extraction of compounds with
biological or economic interest. In habanero pepper extract two main groups of
bioactive compounds, carotenoids, which give the characteristic color and
capsaicinoids which give pungency. The aim of this study was to evaluate the effect
of the extraction process on the concentration of biochemical compounds of interest
capsaicin and capsantin in habanero pepper extracts. The extraction processes
evaluated were: simple extraction maceration (SM), multiple stages (MSM), Soxhlet
(S) and supercritical fluid extraction (SCFE). The conditions tested: 180 min of
extraction, 150 rpm, 50 °C temperature for MS and MEM; 180 min of extraction, 100
°C temperature, EtOH: H2O (70:30) like solvent for S; Pressure 150 bar, temperature
35 °C, 120 min of extraction (EFSC) EtOH for EFSC-cosolvent. Analysis of the
extracts was performed by chromatographic methods, UPLC-Fl (capsaicin), 0.6 flow
mlmin-1, 99.9: 0.01 solvent (H2O: AcOH), solvent (ACN: AcOH); detector, 278 nm
excitation and 310 nm emission, and HPLC-DAD (capsantin) (82: 16: 2 solvent A
and 10: 88: 2, solvent B, MeOH: MTBE: H20; flow 0.8 mlmin-1; detector, 200-600 nm
The highest yield was obtained in solid MEM (83%), the highest concentration of
bioactive compounds is reached by extraction with supercritical fluids capsaicin 3.42
± 0.02 mgg-1 capsantin 4.53 ± 0.43 μgg-1. The results obtained determine the suitable
extraction process for obtaining bioactive compounds habanero and the feasibility of
the process.

Keywords: Capsicum chinense, extraction methods, bioactive compounds
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APLICATION OF DIAMOND ATR AND MID INFRARED
SPECTROSCOPY FOR THE IDENTIFICATION AND
QUANTIFICATION OF COFFEE HUSK AS ADULTERANT
IN ROASTED AND GROUND COFFEE (Coffea arabica L.)
Mauricio Flores-Valdez, Tzayhri Gallardo-Velázquez, Guillermo OsorioRevilla.

Escuela Nacional de Ciencias Biológicas del IPN, Departamento de Graduados e Investigación en
Alimentos, Prolongación de Carpio y Plan de Ayala, 11340 D.F. México, México.

In the present work a chemometric model was developed to determine the content
of caffeine and coffee husk in roasted and ground coffee samples (Coffea arabica
L.), based on a Fourier transform mid infrared spectroscopy (FT-MIR). The model
was assembled with 40 mixtures of coffee with coffee husk in an interval of 1 to
30%. Caffeine of the previous mixtures was determined first by a solubilization of
the samples in water at 80°C with stirring for 20 min, subsequently a liquid-liquid
extraction was carried using dichloromethane and reading the absorbance of the
organic phase at 265nm. Samples spectrums were obtained using a
spectrophotometer FTIR, Model GX, PerkinElmer coupled to diamond ATR Smiths,
model DuraSamplIR II. The work conditions were: 4000 to 650 cm-1 interval and 64
scans with a resolution of 4 cm-1. Based on this information a correlation matrix
was assembled in the software Spectrum Quant+ which served to develop
quantitative models able to determine caffeine and coffee husk in external coffee
samples. The best model was obtained by using the PLS1 algorithm the relation
between estimated vs. specified was R2= 0.9933, SEP=1.112 y SEC=0.8937 for
coffee husk and R2= 0.9665, SEP=0.026 y SEC=0.024 for caffeine. Likewise a
qualitative SIMCA model was developed by using the software Assure ID obtaining
a recognition and reject rate of 100%.

Key Words: <Chemometrics; FTIR; ATR; PLS1; SEP; SEC; adulterant>
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RESISTAN STARCH COOKING IN BANANA ESTERIFIED
FLOUR.
Mirna María Sánchez Rivera; Rosalía América González Soto; Luis Arturo
Bello Pérez; José Juan Islas Hernández.
Centro de Desarrollo de Productos Bióticos del Instituto Politécnico Nacional, Carretera YautepecJojutla Km 8.5, CEPROBI No. 8, San Isidro, 62731, Yautepec, Morelos, México.
msanchezri@ipn.mx.

Unripe banana flour shows high resistant starch (RS) content (80%) and this
decreases (12%) after cooking for 20 minutes in boiling water. Dry esterification
with citric acid (CA), high temperature and long reaction time increased the RS
(8%) in native corn starch from 37% to 78% when it was esterified at 120 °C and
140 °C with 7 h of reaction, and after the hydrothermal heating (100°C/30 minutes)
decreased to 68% (Xiu and Liu, 2004). The objective of this work was to evaluate
reaction times and reaction temperatures to obtain esterified banana flours with RS
hydrothermally stable and to evaluate some physicochemical properties. The RS
was measured by Englyst’s test (1992), and degree of substitution (DS) by a
reaction of CA with the copper (Cu2+). Amylose/amylopectin content, functional
properties, thermal properties (Tp and ΔH), and viscosity profiles of pastes in a
Reometer, were also evaluated. Sixteen esterified flours of banana to different
reaction conditions were obtained with their duplicate. The higher RS content (78%
and 81%) and DS (0.98 and 0.113) were obtained at 140°C with 7 and 9 h of
reaction, respectively. The esterification decreased amylose and increased
amylopectin content; in these flours, increase in Tp was observed; however, ΔH
was lower than its native counterpart. Low absorption water capacity and low
solubility index were determined, and viscosity did not change throughout the
heating-cooking-cooling process with respect to native flour. The esterified banana
flours were stable thermally in their RS after cooking for 20 minutes in boiling
water, so these could be used as functional ingredients to elaborate foods with low
glycemic index..

Keywords: Banana flour; Esterification; Resistant Starch.
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FOLIAR BIOMASS CONVERSION FROM MEXICAN CROPS
INTO PROTEIN
Mariana Euán Céspedesa, Natalia Medina Cháveza, Jorge Metri Ojedaa,
Mariana Gonzalez Díaza, Elida Gastélum Martíneza, Diana Baigts Allendea
Centro de Investigación y Asistencia en Tecnología y Diseño del Estado de Jalisco, A.C. Tablaje
Catastral 31264 km 5.5 Carr. Sierra Papacal-Chuburná Puerto. Parque Científico Tecnológico de
Yucatán. C.P 97302. Mérida, Yucatán, México a

Animal protein replacement by plant sources has been an important strategy for
world protein supply demands due to population increasing. Ribulose-1,5biphosphate carboxylase/oxygenase (RuBisCO) is an enzyme present in an
autotrophic organism is the most abundant protein in the world and nutritionally
comparable to other proteins such as egg, casein and soy. In Mexico, 11% of the
surface is destined to agricultural activities, generating high amounts of biomass
which is not used. Its conversion into protein represents an available, sustainable
and low-cost food source. The aim of this work was to evaluate the feasibility of
obtaining protein isolates from foliar residues from 3 Mexican crops. Protein isolates
were obtained from foliar residues of broccoli, courgette, and amaranth (B, C, A)
using alkaline solution at different pH values (6.8, 9 and 10), solute: solvent ratio of
1:5 and isoelectric precipitation. The protein extracts were evaluated before and after
thermal treatment (55 °C X10 min). Soluble protein solutions were dried by
convection oven and spray drying. Likewise, the raw material was partially
characterized. Samples showed similar moisture and fiber content between 77.579.3% y 1.6-1.8% respectively, ash content was significant for C in comparison to B
and A (2.2% y 2.7%). Protein content was significantly higher in A (4 mg/ml) followed
by C (1.22 mg/ml) and B (1.08 mg/ml), a higher concentration of polyphenols was
found in A and B compared to C. Both amounts decreased after thermal treatment.
The presence of RuBisCO protein in the extracts was confirmed by electrophoresis;
pH values did not show significant differences on the protein yield when NaOH was
used, however, at pH 9 the yield increased using Tris-base. Spray drying method
allowed to preserved the structure of the protein (SEM), enhancing its solubilization.
Conversion of foliar residues from amaranth crops showed to be an alternative
source of low-cost protein for human consumption, besides to encourage the
agricultural production of the crop by means of the global use of the commodity
chain.
Keywords: use; foliar biomass; plant protein
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DETERMINATION OF THE ANTIOXIDANT ACTIVITY AND
TOTAL PHENOLS CACTUS MUCILAGE (O. ROBUSTA)
Moises Pantoja Capulin, Aurea Bernardino Nicanor, José Mayolo Simitrio
Juárez Goíz, , Leopoldo González Cruz.
Department of Biochemical Engineering. Technological Institute of Celaya. Av. Technology and A.
García Cubas s/n. A.P. 57, Celaya, Guanajuato, C.P. 38010, México.
pantoja_moises@hotmail.com; lgonzalezcruz@yahoo.com

The genus Opuntia is one of the most important of cactus, has more than 250
species distributed in America and currently its use is based on the high content of
mucilage and the benefits arising from their use, since it is a complex carbohydrate
that It may contain L-arabinose, D-galactose, L-rhamnose, D-xylose and
galacturonic acid which will provide the capacity to retain water, which makes it a
potential material in the food area. However, the various nutraceutical properties
ascribed to mucilage, have not been substantiated with specific studies, so the aim
of this study is to determine antioxidant capacity and total phenolic concentration of
the central part of cladode Opuntia robusta, for which mature pads are selected,
which are removed the epidermis for the central part without spines, which was cut
into cubes of about 1.5 cm square, which were ground using as extraction solvents
mucilage, ethanol or isopropanol , at three rates for each solvent (1: 1, 1: 1.2 and
2: 1 (w / v)); for the determination of antioxidant activity a methanol (80%) solution
of DPPH (1,1-diphenyl-2-picrylhydrazyl) was used and readings were performed at
515 nm in a spectrophotometer. For total phenols, it was based determined on the
Folin-Ciocalteu method. The results indicate that the ethanol extract has the
highest values in all determinations yielding 1.991% ± 0.252, 5.49% antioxidant
activity of ± 0.004 and phenol content of 64.21 µg ± 0.005 g per gram of mucilage,
based on the above, it was found that ethanol extraction, provides the best
conditions for mucilage with antioxidant properties, for use in the food area as a
protective agent.

Keywords: mucilage; antioxidant activity; total phenolic
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PHASEOLLIN HYDROLYSATES (GLOBULIN-1) BEAN CV
BAYO AZTECA ABILITY TO INHIBIT DPP-IV
Lizette A. Martínez-Ballinas a, Rosalba Santiago-Reyes a, Erik G. Tovar-Pérez
b
, Julio C. Almanza-Pérez c y Raúl Reyes-Bautista a,d*
a

Facultad de Ciencia y Tecnología, Universidad Simón Bolívar, Av. Río Mixcoac No. 48 Col. Insurgentes
Mixcoac, Ciudad de México, D. F., CP. 03920, México. *raul.reyes.ba@usb.edu.mx
b
Laboratorio Integral de Investigación en Alimentos, Instituto Tecnológico de Tepic, Av. Tecnológico #
2595, Col. Lagos del Country, Tepic, Nayarit, CP. 63175, México.
c
Departamento de Ciencias de la Salud, Universidad Autónoma Metropolitana-Iztapalapa, Av. San Rafael
Atlixco No. 186 Col. Vicentina, Ciudad de México, D. F., CP. 09340, México.
d
Laboratorio de Alimentos, Instituto Tecnológico de Milpa Alta, Av. Independencia Sur No. 36, Col. San
Salvador Cuauhtenco, Delegación Milpa Alta, C.P. 12300, México.

The bean is considered a legume with high protein content (14-33%), recent
studies have shown that this legume has encrypted peptide sequences in its
proteins with antihypertensive, antioxidant and anticancer capacity. The generation
of bioactive peptides derived from the enzymatic hydrolysis of vegetable proteins,
is an alternative directed to assist the treatment of certain chronic degenerative
diseases such as the type 2 diabetes have recently been reported proteins capable
foodborne to inhibit DPP-IV enzyme (related to glucose metabolism), as are whey,
casein, bovine collagen and salmon; and those obtained by enzymatic hydrolysis
of milk protein, rice bran, tuna and amaranth. So the aim of this study was to
evaluate the ability of bean derived protein hydrolysates with ability to inhibit DPPIV. a high degree of hydrolysis of 52.52% was found a time of 90 min, it said
hydrolyzate was partially purified by molecular excursion (Sephadex G-15), which
joins the fraction of 650 Da that showed the greatest ability to inhibit 70% found,
with an IC50 value of 3.92 mg / mL, which could present peptides from 4-6 amino
acids. The bean derived protein hydrolysates obtained with alcalase, they are
potential sources of inhibitory peptides DPP-IV and could be used for the
development of dietary supplements aimed at people with type 2 diabetes mellitus.

Keywords: bean, hydrolysates, hypoglycemic
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CHARACTERIZATION CHEMICAL AND FUNCTIONAL OF
COCONUT MESOCARP (Cocos nucifera L.) FROM
NAYARIT MEXICO
Rincón Reyna Jocelyn Fernanda. a*, Rincón Reyna Priscila Gabriela. a,
Mondragón Rojas Ana Gabriela. a, Hernández Delgado Natalia Cecilia. a, Ortiz
Moreno Alicia. a, Jiménez García Epifanio. a, Sánchez Pardo María Elena. a
a Escuela Nacional de Ciencias Biológicas, Instituto Politécnico Nacional. Departamento de
Ingeniería Bioquímica. Prolongación de Carpio y Plan de Ayala s/n, Colonia Santo Tomás, Del.
Miguel Hidalgo, CP 11340, México, D.F., México. jocelynfrincon@gmail.com

The fruit of the coconut (Cocos nucifera L.) is a tropical fruit. It’s formed by a thick
layer corresponding 35% of coconut called mesocarp. This consists of long, short
fibers and medullary tissue powder consisting mainly of lignin, cellulose and
hemicellulose. The number of applications that has the mesocarp of coconut is
broad, however, in the main coconut producing countries is considered as an
agricultural waste. The mesocarp of coco has been investigated thoroughly as
absorbent in the removal of heavy metals, it has potential applications in analytical
chemistry, decontamination of water and treatment of industrial effluents; the
medullary powder can be used for the removal of arsenic from aqueous solutions. It
is an excellent culture medium with good hydroponic growing, water holding capacity
and soil mixes. Since the mesocarp of coconut is considered to be polluting
agricultural waste and there is no much information about its characteristics and
chemical composition, the aim of this work was the physico-chemical and functional
characterization of the mesocarp of coconut from the State of Nayarit, Mexico.
Obtaining in g/100 g dried sample 5.54 ashes; 5.18 proteins; 4.10 ether extract;
34.63 crude fiber and 42.97 of nitrogen-free extract In this case the fresh mesocarp
had high humidity content (83.5%). Likewise, from total dietary fiber were obtained
the following results: 35.9% cellulose, 18.56% hemicellulose, 19.38% residual lignin
acid. Presenting a high water absorption capacity of 7.16 g water/g dry sample; water
retention capacity of 3.86 mL water/g dry sample; oil absorption capacity of 4.99 g
oil/g dried sample and uptake ions capacity of 0.97meq H+. These results can serve
as a prelude to possible lines of research focused on the use of the mesocarp of
coconut as feedstock.

Keywords: Coconut; Mesocarp; Fibers; Physico-chemical characterization.
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OPTIMIZATION OF EXTRACTION PROCESS OF
PHENOLIC COMPOUNDS AND ANTIOXIDANT CAPACITY
FROM DALBERGIA CONGESTIFLORA HEARTWOOD
Valencia Paredes Alejandra a, Gutiérrez Macías Paulina a, Hernández De
Jesús María de Lourdes, b Barragán Blanca E. Huerta*a
a Departamento

de Ingeniería en Sistemas Ambientales, b Departamento de Farmacia. Escuela
Nacional de Ciencias Biológicas del Instituto Politécnico Nacional. *bbarraga59@hotmail.com.

In Mexico there is a large amount of natural resources used in furniture and crafts
production, generating waste which may contain bioactive compounds that can be
applied in different areas. Several compounds used in Food Industry from synthetic
sources are toxic, for that reason, the interest in studying those of natural origin has
been increased. Dalbergia congestiflora is an endemic tree of Mexico which contains
Neocandenatona, a purple flavonoid pigment. In order to take advantage of D.
congestiflora waste, in this study, different extraction conditions of bioactive
compounds, were tested using a Box-Behnken (BB) design. Once developed the
system, validation of the optimization was performed with five extracts and then
these were analyzed for their antioxidant capacity (AC), total phenolic content (TPC),
concentration of Neocandenatona and phenolic compounds by HPLC-DAD. In this
study, three factors were assessed: extraction time, liquid-solid ratio and percentage
of ethanol, being the liquid-solid ratio which had a significant positive effect on the
three responses, while the percentage of ethanol had a significant positive effect
only on AC and CFT and negative for Neocandenatona concentration.
According to extraction conditions, differences among analyzed responses were
observed, for CA an interval of 2.78 and 13.02 µmol Trolox equivalents / mg of
extract was found; for CFT values were between 0.343 and 0.906 mg gallic acid
equivalents / mg of extract and the concentration of Neocandenatona was 0.176 to
1.878 mg of Neocandenatona / mg of extract. Naringin, hesperidin, quercetin,
kaemferol, routine, eugenol, daidzein, epicatechin, myricetin, isorhamnetin neither
the acids ferulic, cloragénico, caffeic, p-coumaric, syringic, gallic, vanillic, 4hydroxybenzoic and sinapic were not detected in the five extracts analyzed by
HPLC-DAD.
Keywords: Dalbergia congestiflora, bioactive compounds, Box-Behnken.
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ANTIHYPERTENSIVE AND ANTIOXIDANT CAPACITY
OF ENZYMATIC HYDROLYSATES OBTAINED FROM
PLANT PROTEIN FRACTION OFAMARANTH (FVA) IN
SIMULATED CONDITIONS GASTROINTESTINAL
DIGESTION.
Ávila Alejandre, Alma Xochil a . Ramírez Isidro, Ofelia a ., Chel Guerrero, Luis
Antonio b . y García Gómez, Maria de .Jesús. a
a

Universidad del Papaloapan. Circuito Central # 200. Col. Parque Industrial. Tuxtepec, Oaxaca.
CP. 68301. Tel: 012878759240 ext. 220. b Facultad de Química, Universidad Autónoma de
Yucatán. Periférico Norte Km 33.5, Chuburná de Hidalgo Inn, Mérida, Yucatán. C.P. 97203.
*bf07_06@hotmail.com.mx.

Introduction. Bioactive peptides are protein fragments released during enzymatic
hydrolysis or fermentation. Among the various activities presenting,
antihypertensive and antioxidant activity are of great interest in order to incorporate
them into high value-added foods. However, it is important to evaluate the effect of
digestion on such activities. In this work, the proteins from Amaranth plant fraction
(APF), were evaluated, this is the first time that this material is used to obtain
bioactive peptides. Hydrolysis was performed with Flavourzyme or Alcalase. The
supernatant (UF) was ultrafiltrated sequentially with the following cuts of
membrane 10, 5, 3 and 1 kDa. The ACE inhibitory activity in vitro and antioxidant
capacity (TEAC) were evaluated. Later, the peptides were digested in a simulated
system and tested again. Results. All UF fractions both hydrolysates showed
activity ACE inhibitory under the conditions tested. The UF hydrolyzed1Kda with
Flavourzyme is the fraction with the highest activity (100% inhibition) and showed
IC50 value less significantly than the remaining fractions (2.2μg /mL). The peptides
˃1 kDa UF Alcalase or Flavourzyme (1mg / mL) were lyophilized, digested, and it
determined that retained the inhibitory activity of ACE-I, 60± 7 and 54.3 ± 4%,
respectively. For UF antioxidant activity 1KDa Alcalase hydrolyzate were the most
active (3.65 ± .04 TEAC), however these peptides retain their activity after
digestion. The choice is microencapsulated peptides to make them more resistant
to digestion. In conclusion APF proteins are an alternative to obtain bioactive
peptides.
Palabras clave: peptides; antioxidants; antihypertensive
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OPTIMIZATION OF BETALAIN EXTRACTION FROM
YELLOW FRUIT OFSTENOCEREUS PRUINOSUS
Juan Antonio Rodríguez-Sánchez a, María Guadalupe Pérez-Loredo a, María
de Lourdes Hernández-De Jesús b, Blanca Estela Barragán-Huerta* a
a

Departamento de Ingeniería en Sistemas Ambientales, b Departamento de Farmacia.
Escuela Nacional de Ciencias Biológicas, Instituto Politécnico Nacional, Av. Wilfrido Massieu,
Unidad Profesional Adolfo López Mateos, D.F. 07738, México. *bbarraga59@hotmail.com

Color is an important attribute in food acceptance by consumers; recently it has
increased research and use of natural pigments as substitutes to synthetic dyes,
being cacti fruits one of the sources of higher relevance. Betalains are water-soluble
pigments present in Stenocereus pruinosus fruits; betaxanthins are the major
betalain present in yellow fruits of S. pruinosus, hence this fruit becomes a potential
water-soluble yellow pigments source. In order to take advantage of bioactive
compounds of those fruits, several extraction conditions were tested using a
response surface model. A central composite model was used, the extraction
variables considered were: solvent-pulp and ethanol-water ratios. As responses to
process, pigment concentration (betaxanthins BX, betacyanins BC, total betalains
TB), total soluble phenols (TSP) and antioxidant capacity (AC) were evaluated.
Results showed that BX content was within the range 1875.42-2283.08 μg BX; BC
and BT content was within 81.41-260.46 μg BC and 2119.63-2521.88 μg BT
respectively. While TSP content was within the range 4.78-8.72 mg gallic acid
equivalents, AC was found between 16.07 and 31.43 μmol Trolox equivalents; all
results expressed in g dry weight. Despite the fact that solvent-pulp and ethanolwater ratios were found to have significant effect (p<0.05) over BX-TPC and
pigments-TSF respectively, same variables do not have significant effect over AC in
extracts.
Keywords: Stenocereus pruinosus, betalains, optimization.
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EFFECT OF THE INCORPORATION OF CORE PINEAPPLE
(Ananas comosus) DEHYDRATED MICROSTRUCTURE COOKIES

Hernández Delgado Natalia Cecilia, Rincón Reyna Priscila Gabriela*, Rincón
Reyna Jocelyn Fernanda, Mondragón Rojas Ana Gabriela, Jiménez García
Epifanio, Sánchez Pardo María Elena.
Instituto Politécnico Nacional. Escuela Nacional de Ciencias Biológicas.
Departamento de Ingeniería Bioquímica. Prolongación de Carpio y Plan de Ayala
s/n, Colonia Santo Tomás, Del. Miguel Hidalgo, CP 11340, México, D.F., México.
nace_avril92@hotmail.com

Starch represents about 67% of the wheat flour and has a great importance in the
bakery process -in the volume and crumb structure-. The systems with low
concentration of water, such as dough for cookies, impeding the gelatinization of
starch. Therefore, the objective of this work, evaluated the effect of the addition of
core pineapple powder in the microstructure of crumb cookies. The dried samples
were placed on aluminum specimen holder of 10 mm in diameter, which were
covered with ionized gold. The observations of the microimages were made with a
scanning electron microscope (Model JSM 5800LV Tokyo, Japan) to 15 kV. In the
micrographs of the cookies, one can observe that the starch granules present a
considerable swelling, where the majority of the granules lose their spherical
shape, which is a characteristic of native starch, and changed to an ovoid or
polyhedral shape that interlace and produce a polymeric network. By increasing
the replacement of wheat flour by heart pineapple powder, starch granules:
enlarged due to the concentration of dietary fiber in the product due to an effect of
retaining water and this makes the starch granules swell by heating. The core
pineapple contain an important amount of dietary fiber, which it generates the
decrease of the empty spaces in the crumb, affects the formation of gluten film and
helps the breaking of the starch granules in the cookies.

Keywords: Starch granules; Gluten; Dietary fiber
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EFFECT OF THE INCORPORATION OF DEHYDRATED
CORE PINEAPPLE (Ananas comosus) ON TOTAL
STARCH CONTAIN AND GLYCEMIC INDEX
OF COOKIES
Hernández Delgado Natalia Cecilia, Rincón Reyna Priscila Gabriela, Rincón
Reyna Jocelyn Fernanda, Mondragón Rojas Ana Gabriela, Jiménez García
Epifanio, Sánchez Pardo María Elena.
Instituto Politécnico Nacional. Escuela Nacional de Ciencias Biológicas. Prolongación de Carpio y
Plan de Ayala s/n, Col. Santo Tomás C.P. 11340 Delegación Miguel Hidalgo. México D.F (Email:
nace_avril92@hotmail.com)

In Mexico, the processing of pineapple (Ananas comosus) generates 25,650 Ton of
waste, annually. These residues are a source of fiber and can be used to obtain
functional products because the fiber has effects such as fat excretion, help regulate
blood glucose, among others. Therefore, the objective of this work was determining
the variation in the total starch, resistant starch and glycemic cookies prepared with
dehydrated core pineapple (Ananas comosus). The total starch content, resistant
starch and prediction glycemic index were determined with enzymatic methods. In
control cookie, the total starch was 65.71g / 100g sample and built with 15% powder
core pineapple (Ananas comosus) cookie value of 61.76g / 100g sample was
obtained. Resistant starch in the control cookie control was 11.35g / 100 samples,
24% less than that found in cookie substituted by 15% with powder core pineapple
(Ananas comosus). The core pineapple is a source of resistant starch, may be
included in the daily diet, as it has been linked to the reduction in consumption of
calories and the glycemic index. The glycemic index cookie replaced 15% is equal
to 56.88, while for cookie witness has a glycemic index of 71.13. Cookie with 15%
substitution with powder core pineapple has a glycemic index value about 20% lower
than the control cookie, therefore is considered a food with medium glycemic index.
Due to the core pineapple contains a significant amount of dietary fiber: cellulose,
hemicellulose and lignin, which affects the rate of starch digestion.

Keywords: Agro-industrial wastes; Resistant starch; Glycemic index
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CAPSAICINOIDS TOLERANCE OF Leuconostoc citreum,
ISOLATED FROM JALAPEÑO PEPPER (Capsicum
annuum L.) FERMENTATION
Peredo-Lovillo, Audry Gustavoa, Cauich-Sánchez, Patricia Isidrab, RibasAparicio, Rosa Maríab, Dorantes-Álvarez, Lidiaa
a

Departamento de Graduados e Investigación en Alimentos, Escuela Nacional de Ciencias
Biológicas, Instituto Politécnico Nacional, Av. Wilfrido Massieu esq. Cda. Miguel Stampa s/n,
Delegación Gustavo A. Madero, CP 07738, México DF, México.
b Departamento de Microbiología, Escuela Nacional de Ciencias Biológicas, Instituto Politécnico
Nacional, Carpio y Plan de Ayala, Col. Santo Tomás, Delegación Miguel Hidalgo, CP 11340,
México, DF, México.

Fermentation is one of the oldest and most important biotechnological processes in
food preservation. In plant fermentation, anaerobic conditions favor the development
of lactic bacteria specific for each plant. This group of bacteria is important in food
preservation and human health because they produce substances with antimicrobial
activity. In pepper fermentations some lactic bacteria have been isolated. The
objectives of this study were to identify biochemical and molecularly the bacteria
isolated from fermentation of jalapeño pepper and evaluate its capsaicinoids
tolerance. Biochemical identification was performed using the API 50CH kit. For
molecular identification was amplified and sequenced 16S rDNA gene using
universal primers. Determination of capsaicinoides tolerance was carried out by
adding different percentages of a concentrated extract of habanero pepper
(Capsicum chinense), to a liquid medium inoculated with Leuconostoc citreum (Lc),
monitoring the viability and optical density (600 nm) for 24 h at 30 °C. Capsaicinoids
concentrations in pepper extract were evaluated by high precision liquid
chromatography. Biochemical and molecular tests coincided on genus and specie
of bacteria tested, Leuconostoc citreum. Final concentrations in the culture medium
of capsaicin were 83.6, 117.2, 231.4 and 365.55 µg/mL, for dihydrocapsaicin were
39.2, 85.4, 101.6 and 192.94 µg/mL. Although Lc is capable of growing in the
capsaicinoids concentrations tested, the optimum growth rate decreased
significantly (p<0.05) compared to control, between 4 and 16 h of incubation at 30
°C, however, there was no significant difference in maximum growth at 24 h.
Concluding that Leuconostoc citreum can tolerate and grow in presence of high
concentrations of capsaicinoids extracted from habanero pepper.
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PHYSICOCHEMICAL CHARACTERIZATION OF
RESISTANT STARCH TYPE 4 OBTAINED FROM BANANA
STARCH CROSSLINKED
Alejandro, Aparicio-Saguilána*; Mario, Valera-Zaragozaa; Delia, E. PáramoCalderóna; Erick, A. Juárez-Arellanoa; Luís, A. Bello-Pérezb.
a

Universidad del Papaloapan. Circuito central 200, Col. Parque Industrial, C.P. 68301, Tuxtepec,
Oax., Méx.
b
Centro de Desarrollo de Productos Bióticos del IPN, C.P. 62731, Yautepec, Mor., Méx.

Chemical modification of starch is a commercial practice in the food industry is
carried out in order to functionalize starches, making them more stable to the
processing conditions such as high temperatures, pH, high shear force, etc.
However, it has been reported that some chemical methods such as the
crosslinking of starch prevents digestive enzymes hydrolyze the granular structure,
obtaining resistant to enzymatic digestion fractions. These fractions reach the large
intestine where they are fermented by bacteria in the colon, producing short-chain
fatty acid such as butyric, propionic and acetic acid to which are attributed positive
effects on the health of the individual, preventing colon cancer and cardiovascular
diseases. The aim of this study is to obtain an enriched resistant starch (RS)
powder by crosslinking starch with sodium trimetaphosphate (STMP) and
epichlorohydrin (EPI) and physicochemically characterize the AR.
Banana starch crosslinked with TMFS and EPI had higher values AR (76.6 and
73.0%, respectively) compared to native starch (28%). The gelatinization
temperature (Tg) was higher for banana starch crosslinked with TMFS (81.5ºC)
compared to modified starch with EPI and native (75.6 and 78.3ºC, respectively).
With regard to the starch viscosity profile crosslinked with TMFS he showed values
lower viscosity compared to modified starch banana with EPI and its native
counterpart. These results indicate that the covalent cross-links formed with TMFS
were more stable giving as a result an increase in Tg, accompanied by a decrease
in the viscosity values.
The results indicate that interbreeding with TMFS an alternative for an enriched AR
and use it as an ingredient for food processing dust with nutraceutical properties.

Keywords: Resistant Starch, Crosslinking, Sodium Trimetaphosphate
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EFFECT OF GERMINATION ON THE COMPOSITION AND
PROTEIN PROFILE OF SOYBEANS, SOYMILK AND
OKARA
Sandra Erika Rangel-Miranda, Rosalva Mora-Escobedo, María del Carmen
Robles-Ramírez*
Departamento de Graduados e Investigación en Alimentos. Escuela Nacional de Ciencias
Biológicas, IPN. Prolongación de Carpio y Plan de Ayala S/N, Col. Santo Tomás, C.P. 11340.
México, D.F. (maricarmenrobles58@yahoo.com.mx)

Soy is an excellent source of protein very appreciated for its nutritional and
nutraceutical properties. A great variety of products are made with soybeans,
including soymilk. A byproduct in the production of soymilk is the okara which has
a high content of protein, dietary fiber and antioxidants. Previous studies showed
that the nutritional value, the protein digestibility and amino acid composition of
soybeans are improved by germination. In this work the changes that germination
produces in the composition and in the protein pattern of soybeans, soymilk and
soy okara were studied, hoping to increase their nutritional properties. Soybeans
were germinated for 2 days at 28°C and the milk and okara were obtained. The
proximate analysis and the protein electrophoretic analysis (SDS-PAGE) of
soybeans, soymilk and okara from germinated and ungerminated seeds were
carried out. The protein and mineral contents of the seed as well as the protein, fat
and minerals contents of okara increased during germination for 2 days while the
protein, fat and minerals of soymilk were decreased. There were no changes in the
other components of soy products. The electrophoretic profile reveals the
disappearance of the band corresponding to a protein of approximately 25 kDa and
some other located between 29 and 36 kDa and from 45 to 70 kDa in the three soy
products. The germination for 48 h of soybeans increased the nutritional value of
okara which could be used as functional food ingredient.

Keywords: Soybeans
electrophoretic profile.
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PROTEIN HYDROLYSATES FROM BAYO BEAN
(Phaseolus vulgaris): ANTIHYPERTENSIVE AND
ANTIOXIDANT ACTIVITY.
Tomás Tovar-Benítez, Adrián Rojas-Ávila, Noemi Amellalli Sánchez-Mendoza,
Cristian Jiménez-Martínez, Darío Iker Téllez-Medina, Gloria Dávila-Ortiz.
Escuela Nacional de Ciencias Biológicas, Instituto Politécnico Nacional, Prol. Carpio, Esq. Plan de
Ayala S/N, Col. Casco de Santo Tomás, Del. Miguel Hidalgo, C.P. 11340, México, DF, México.

Enzymatic hydrolysis of proteins has been used to obtain bioactive peptides (PB)
which are characterized by biological activities with potential health benefits.
Antihypertensive peptides have been shown to inhibit the action of angiotensin
converting enzyme (ACE), an enzyme involved in regulation of blood pressure.
Meanwhile, antioxidants peptides can inhibit the formation of reactive oxygen
species (ROS) that lead to chronic degenerative diseases. The aim of this study
was to evaluate the inhibitory activity of the protein hydrolysates P. vulgaris (HPP)
on the ECA and the antioxidant activity of HPP with greater antihypertensive
potential. The protein concentrate from P. vulgaris was hydrolysed with pepsinpancreatin at different reaction times. Immediately, degree of hydrolysis (DH) was
determined. Thereafter, ACE-inhibitory activity was determined to protein
hydrolysates and ultimately, HPP with the best antihypertensive activity was
determined its amino acid composition and antioxidant activity by ABTS, DPPH
and HO- radical-scavenging activity, and iron and copper chelating. The GH of
HPP was 19.12 to 24.61%. The HPP obtained in 60 min (HPP60) showed the best
antihypertensive activity (IC50=0.46 mg protein/mL). Amino acid analysis showed a
high content of Asp+Asn, Glu+Gln, Ser, Arg, Pro, Val, Leu, Phe and Lys.
Moreover, antioxidant activity was 2.28 mM TEAC/mg protein and 54.8% of DPPH
radical inhibition. The percentage of iron chelation (85.6%) was higher compared to
the 35.08% obtained in the copper chelating activity, and HO- radical inhibition was
51.31%. According to the above, the biological activity of the peptides generated in
HPP60 can be influenced by certain amino acids and their position in the peptide
sequence.
Keywords: P. vulgaris; Protein hydrolyzate; Bioactive peptides
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WHEY COATING APPLIED TO WHOLE FRUITS AND
APPLE SLICES (GOLDEN DELICIOUS) TO EXTEND THE
SHELF LIFE
Roldán-Benavides, L. A., Cruz-Toledo, J. A., Morales-Ovando, M. A., VelaGutiérrez, G.
Laboratorio de Investigación y Desarrollo de Productos Funcionales. Facultad de Ciencias de la
Nutrición y Alimentos. Universidad de Ciencias y Artes de Chiapas. Lib. Nte. Poniente 1150. Tuxtla
Gutiérrez, Chiapas. México. E-mail: gilber.vela@unicach.mx

Introduction. Edible films are now a conservation technique widely used by the
food industry can be considered food products, ingredients, additives or
substances in direct contact with food. Whey contains biologically active
compounds and bioactive peptides, specific fragments of proteins, which have a
positive impact on functions that can influence human health, beyond adequate
nutrition. These peptides are resistant to the action of digestive peptidases,
allowing their absorption and passage into the bloodstream without any structural
alteration to exercise certain biological and physiological effects. The objective of
this study was to extend the life of whole fruit and sliced apples (Golden delicious)
by applying an edible film produced from whey and commercial gums without
affecting the organoleptic properties of the fruit. Metodology. It is coating the whole
and sliced fruit was applied; in preparing the coating different concentrations of
whey and commercial gums (xanthan, carboxymethylcellulose and carob) they
were tested as well as different times of immersion, after applying the coating fruits
stored at 28 and 4°C. They are monitoring the changes of pH, titratable acidity,
soluble solids, and color of the peel and pulp was determined by L*a*b*. Results.
The findings indicate that the edible film produced from whey and
carboxymethylcellulose (CMC) has extended the shelf life of the whole fruit eight
days more than control fruits, whereas slices showed the best results when the
coating is applied only whey-based free of commercial gum; in both treatments
they showed no significant changes in the color of the slice fruits (browning), which
could be assumed as a physiological disorder.
Palabras clave: whey, biofilm, apple precuts.
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EVALUATION OF TECHNO-FUNCTIONAL PROPERTIES
OF Inga Paterno PROTEIN FRACTIONS
Sánchez-Mendoza, Noemi Amellalli1; Rojas-Ávila, Adrián1; Tovar-Benítez,
Tomás1; Ruiz-Ruiz, Jorge Carlos2; Dávila-Ortiz, Gloria1; Jiménez-Martínez,
Cristian1
1Escuela

Nacional de Ciencias Biológicas. Instituto Politécnico Nacional. Prolongación de Carpio y
Plan de Ayala S/N, Colonia Casco de Santo Tomás, Delegación Miguel Hidalgo. CP 11340
2 Departamento de Ingeniería Química-Bioquímica, Instituto Tecnológico de Mérida, Av.
Tecnológico Km 4.5 S/N, C.P. 97118. Mérida, Yucatán, México.

Introduction: The study of proteins is of great interest in food science not only for
its nutritional value but also for its functional and biological properties. Legumes
could be considered as an alternative source of these proteins due to presented
content in its composition. Objective: Evaluate thecno-functional properties of the
defatted flour (HD), the protein isolate (AP), and albumins and globulins obtained
from the seeds of legume Inga paterno. Methodology: solubility, stability and
emulsion forming ability, stability and foaming ability, the capacity to absorb water
and oil were evaluated. Results: The solubility was dependent on pH, reaching
higher for globulins (89.6%, pH 2). Most emulsifying capacity and emulsion stability
presented globulins with the 40% and 90%, respectively. The foaming capacity and
foam stability reached maximum values of 54% and 25% for the AP. Globulins
presented the higher oil absorption capacity (3.8 g oil/g sample), whereas albumins
presented the maximum water absorption capacity (1.7 g water/g sample).
Conclusions: The protein fractions obtained from Inga paterno seeds exhibited
properties technological functionality, which could promote the use as a functional
ingredient in food formulation.

Key words: Protein fractions; Inga paterno; Techno-functional properties.
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SOLUBILITY OF VANILLIN AND VANILLIC ACID IN
SUPERCRITICAL CARBON DIOXIDE
Adrián Rojas-Ávilaa, Noemi Amellalli Sánchez-Mendozaa, Tomás TovarBeniteza, Teresa Rosales-Garcíaa, Gloria Dávila-Ortiza, Cristian JimenezMartíneza and Luis A. Galicia-Lunab

a. Laboratorio de Graduados en Alimentos. Escuela Nacional de Ciencias Biológicas (IPN).
Prolongación de Carpio y Plan de Ayala s/n. 11340 México, D.F
b. Laboratorio de Termodinámica, S.E.P.I.-E.S.I.Q.I.E. Instituto Politécnico Nacional, UPALM, Edif.
Z, Secc. 6, 1ER piso, Lindavista C.P. 07738, México D. F., México.

Vanilla (Vanilla planifolia Andrews) has been highly prized for its aroma and it is
now considered the most important flavoring in food and perfume industries.
Development of vanilla aroma takes place during curing process, where green and
odorless fruits become black and highly aromatic pods. Vanillin and vanillic acid
are components that provide the flavor and aroma, they are volatile and thermolabile; extraction and purification methods of vanilla determine the overall quality of
the final product. The main extraction method for vanilla oleoresin is multistage
lixiviation, or leaching at 80°C employing ethyl alcohol, but if the process does not
have a good control of temperature, degradation of vanilla may occur. Supercritical
extraction with CO2 seems to be a good alternative. Due to carbon dioxide’s
relatively low critical temperature (Tc= 304.4 K), it is especially suitable for
processing thermo-labile compounds.
The solubility data of two important flavoring components of vanilla (Vanilla planifolia
Andrews) vanillin (CAS no. 121-33-5) and vanillic acid (CAS No. 121-34-6) in
supercritical carbon dioxide were measured with a static-analytic system in an
equilibrium cell at temperatures ranging from 313 to 333 K and pressures from 80 to
300 bar. At the highest extraction temperature and pressure, the solubilities were
93.12 x 10-6 and 24.44 x 10-7 in mole fraction for vanillin and vanillic acid,
respectively. The saturated solubility data were correlated with the Chrastil model
and the Mendez-Santiago-Teja equation. The Chrastil model fitted the experimental
data to about within the experimental uncertainty. The correlated results of the
Mendez-Santiago-Teja model confirmed the consistency of the solubility data over
the entire experimental conditions of vanillin and vanillic acid.
Keywods: Vanillin, Vanillic Acid, Supercritical Fluid Extraction
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CHARACTERIZATION OF LIPID, FIBROUS AND PROTEIN
FRACTIONS FROM CHIA SEEDS (SALVIA HISPANICA L.).
Chim-Chi Yasser Alejandro a; Jiménez-Martínez Cristian a; Chel-Guerrero Luis
Antonio b; Dávila-Ortíz Gloria a
a

Instituto Politécnico Nacional, Escuela Nacional de Ciencias Biológicas, México DF.
Autónoma de Yucatán, Facultad de Ingeniería Química, Yucatán, México

b Universidad

Chia seeds presents unsaturated fatty acids which reduce cholesterol and
triglycerides. To be degreased, it increases the amount of fiber (that reduces glucose
and cholesterol) and proteins with antioxidant effect (prevent inflammatory
diseases). To verify the above, it characterized physicochemically chia oil obtained
by pressing. Of residual pulp, fiber and proteins were extracted. The protein
concentrate was subjected to enzymatic hydrolysis to evaluate the antioxidant
activity and suggest this fractions as a functional food.
Chia is pressed with 22.07% fat, 12.62% protein and 36.46% fiber. The extraction
yield was 23.24% and refractive index (1.47ɳD), density (0.92g/ml), color (average
clarity and yellow color). Acid, saponification, iodine and peroxides values, were
measured (81.3 mg KOH/g oil, 198.3mg KOH/g oil, 107.22g I2/100g oil and 1.35mEq
peroxide/kg oil, respectively). Gas chromatography revealed as the major
components palmitic (12.07%), linoleic (8.47%) and linolenic (49.42%) fatty acids.
The defatted chia protein concentrate was prepared by isoelectric precipitation,
allowing separate the fiber (72.54%). The concentrate provided 77.26% protein and
hydrophobic aminoacids. It was subjected to hydrolysis using Alcalase-Flavorzime
until 240 min. Hydrolysates showed no significant difference (p <0.05) for the degree
of hydrolysis and weighed 8 kDa as evidenced by electrophoresis. Antioxidant
activity were measured in hydrolysates using discoloration of β-carotene, the
antioxidant power of iron reduction and chelation of iron and copper, obtaining
consistent values to the degree of hydrolysis for the first three tests; Copper
chelation decreased versus time. The hydrolyzate obtained 60 min was the best
antioxidant. According to the content of unsaturated fatty acids, fiber and antioxidant
effects of the fractions of chia, this seeds are considered as a functional food.

Keywords: Chía, Oil, Fiber, Antioxidant
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CHANGES ON THE PHENOLIC CONTENT AND
ANTIOXIDANT ACTIVITY OF SOYBEANS, SOYMILK AND
OKARA DUE TO GERMINATION
Sandra Erika Rangel-Miranda, Rosalva Mora-Escobedo, María del Carmen
Robles-Ramírez*
Departamento de Graduados e Investigación en Alimentos. Escuela Nacional de Ciencias
Biológicas, IPN. Prolongación de Carpio y Plan de Ayala S/N, Col. Santo Tomás, C.P. 11340.
México, D.F. (email: maricarmenrobles58@yahoo.com.mx)

Soy is a rich source of proteins and compounds with beneficial effects on health. A
great variety of products are made with soybeans, including soymilk. A byproduct
in the production of soymilk is the okara which is rich in protein, dietary fiber and
antioxidants. Different studies have demonstrated that germination generates
metabolites with potential health benefits. In this work the changes that germination
produces in the content of phenolic compounds and in the antioxidant properties of
seed, soymilk and soy okara were studied, hoping to increase their nutraceutical
properties. Soybeans were germinated for 2 days at 28°C and the milk and okara
were obtained. Total phenolic compounds (Folin-Ciocalteu method) as well as the
antioxidant properties (ABTS•+ radical scavenging capacity) were determined in the
seed, milk and okara before and after germination. The germination for 2 days
caused the increase of the dry weight of phenolic compounds in seed and soymilk
by almost 40%, while the increment was by approximately 70% in okara. On the
other hand, the antioxidant activity increased more than 4 fold in seed and 7 fold in
okara due to germination, whereas the milk from germinated soybeans showed
42% more activity than milk from soybeans without germination. Therefore, the
germination is a way to improve the nutraceutical properties of soy products.

Keywords: Soybeans germination; soymilk; okara; phenolic compounds;
antioxidant activity.
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JELLY SYMBIOTIC BASED AGAVE NECTAR WITH
BACILLUS COAGULANS
García Moya, Alfonso Jesús;Medina Padilla, Jorge Duvan;
Díaz Vargas, Jaime Miguel
Center for Scientific studies and Technological No. 15 Diodoro Antunez Echegaray, IPN, Av.
Gaston Melo No.41, San Antonio Tecómitl, Milpa Alta, Mexico, DF, CP12100

Nowadays people have a high rate of stress and poor diet and leading a fast paced
life, which have or are prone to diseases of the gastrointestinal tract such as:
nervous and ulcerative colitis, irritable bowel syndrome, Crohn's disease, rotavirus
diarrhea and colon cancer. Through research it is known that there are compounds
in foods that have a beneficial role in the body. Therefore it has developed a
symbiotic food or help prevent naturally to the treatment of these diseases also can
be consumed by diabetics or vegans. The preparation of this functional food in
gelatin presentation is similar to an ordinary gelatin ingredients are however
different because it contains carbohydrate found in classifying functional fiber
called inulin and Bacillus coagulans, a probiotic never before used in the food
industry, also worth mentioning that different parameters of temperature and time
are handled in processing. Different formulations with different ingredients were
made to find the most pleasing, for it was probing 40 people where 95% was
smbiótica them welcome the gelatin. Therefore we conclude that was carried out
successfully develop a symbiotic food with pleasant organoleptic characteristics
besides the public that can be consumed by the public.
Keywords:Symbiotic; Agave nectar; Bacillus cagulans, Inulin, Jelly-mead.
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DETERMINATION OF TAURINE AND CAFFEINE IN
ENERGY DRINKS
González-Vázquez, Marcela1; Meza-Márquez, Ofelia Gabriela1*, GallardoVelázquez, Tzayhrí Guadalupe.2
1Depto.

de Ingeniería Bioquímica. Instituto Politécnico Nacional, Escuela Nacional de Ciencias
Biológicas-Zacatenco. Av. Luis Enrique Erro S/N, Unidad Profesional Adolfo López Mateos,
Zacatenco, Delegación Gustavo A. Madero. C.P. 07738. Ciudad de México, D.F. 2 Departamento
de Biofísica. Instituto Politécnico Nacional, Escuela Nacional de Ciencias Biológicas-Santo Tomás.
Prolongación de Carpio y Plan de Ayala S/N. Santo Tomas. Delegación Miguel Hidalgo. C.P11340.
Ciudad de México, D.F. (omezam@ipn.mx)

Consumption of energy drinks has increased in recent years, it is directing their
promotion to young people, and it is promising to increase their stamina and
concentration. The excessive and inappropriate use (e.g. in combination with
alcohol) of energy drinks may increase the risk of side effects in consumers. The
most common are hypertension, arrhythmias and dehydration. The increase in the
consumption of energy drinks, the allowable daily intake of the main ingredients
(taurine and caffeine) present in energy drinks could easily be exceeded and
increase the risk of certain side effects, as currently offered in the market energy
drinks with taurine and caffeine in very different concentrations (greater) then those
stated on the label. Therefore, the objective of this study was determination taurine
and caffeine in energy drinks by traditional methods. To determine taurine and
caffeine spectrophotometric methods were used. We found that many energy
drinks exceed the limits reported on the label.

Keywords: energy drinks; taurine; caffeine

Mar del Norte No. 5, Col. San Álvaro Azcapotzalco C. P. 02090, México, D. F.
Tel. y Fax: 5623 3088 email: colegioibq@hotmail.com, colegioibq@yahoo.com.mx

XX Biochemical Engineering National Congress
IX Biochemical Engineering International Congress
XIV Biomedicine and Molecular Biotechnology Scientific
Meetings
Veracruz, México March 16-18, 2016

ANALYSIS OF PRIMARY METABOLITES PRODUCED IN
CAPSICUM ANNUUM L. IN BRINE FERMENTATION
Lara-Hidalgo, Carlos Eduardo1; Ordaz-Trinidad, Nancy1; HernándezRodríguez, Cesar Hugo2; Hernández-Sánchez, Humberto1; Dorantes-Álvarez,
Lidia1
1

Depto. de Graduados en Alimentos, 2 Departamento de Microbiología. Escuela Nacional de
Ciencias Biológicas. Instituto Politécnico Nacional. Prol. de Carpio y Plan de Ayala. Col. Santo
Tomás, México, Distrito Federal, C.P. 11340. México.

Introduction. The vegetables can be preserved by fermentation to produce
products with longer life and greater security. Some organic acids as lactic, acetic
and benzoic acid, and sodium chloride are used as primary conservative.
Gonzalez-Quijano et al. (2014) indicated the presence of microorganisms that are
responsible in jalapeño pepper fermentation, where lactobacilli were most
prevalent, however two species of yeast, Hanseniaspora pseudoguilliermondii and
Kodamaea ohmeti grown in YPD plates. The aim of this study was to determine the
production of primary metabolites in guajillo pepper (Capsicum annuum L.) in brine
fermentation.
Methodology. Design response surface factorial with 2 center points 32 was used
to fermentation optimization. The factors and levels were: glucose concentration
and the sodium chloride concentration in the brine. The response variable was the
concentration of ethanol produced. Once optimized fermentation proceeded to
analysis of metabolites produced for 168 hours. Ethanol and acetic acid were
determined by CG-HS. Lactic acid was analyzed by RP-HPLC.
Results. The mathematical adjustment indicated that the optimum fermentation
conditions of Capsicum annuum L. to produce an optimal value of 5.85% ethanol
were 7.4% glucose and 1.5% sodium chloride. Chromatographic analysis indicated
the presence of ethanol, lactic acid and acetic acid during fermentation. The lactic
acid production began at 24 hours of fermentation, otherwise, ethanol and acetic
acid which were up to 48 hours. The maximum concentration of ethanol was 1.45 ±
0.309 g / 100 mL to lactic and acetic acids was 0.367 ± 0.029 and 0.017 ± 0.001 g /
100 mL, respectively.
Keywords: guajillo pepper: ethanol; acetic acid; lactic acid.
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WHEY PROTEIN HYDROLISATES AS COMPONENT IN AN
EMULSION PRODUCED BY A LOW AND A HIGH ENERGY
METHODS
Hernández-Mauro, Carlos Eduardoa; Díaz-Ramírez, Mayrab; CalderónDomínguez, Georginaa; Salgado-Cruz, M. de la Pazc; García-Garibay
Marianob; Jiménez-Guzmán Judith b
a

Laboratorio de Investigación II, Escuela Nacional de Ciencias Biológicas, IPN, Unidad Profesional
Adolfo López Mateos, Av. Wilfrido Massieu Esq. Cda. Miguel Stampa s/n, C.P.07738 Delegación
Gustavo A. Madero México, D.F.
b
Departamento de Ciencias de la Alimentación. División de Ciencias Biológicas y de la Salud.
Universidad Autónoma Metropolitana, Unidad Lerma. Av. Hidalgo Poniente 46, Col. La Estación,
Lerma de Villada, Estado de México. 52006. México
c
Consejo Nacional de Ciencia y Tecnología. Insurgentes Sur 1582, Col. Crédito Constructor, Benito
Juárez, Ciudad de México, Distrito Federal, 03940, México

Whey proteins have been considered as a highly polluting low added value byproduct despite their nutritional value. These proteins have excellent functional
properties highly appreciated during food product manufacturing, such as
emulsifying capability due to their amphiphilic structure. A controlled hydrolysis with
α-chymotrypsin could improve their emulsifying ability exposing their hydrophobic
cores and favoring the interactions between the water and oil phases. Besides, the
use of two methods (high and low energy) probably allows obtaining a droplet size
less than 200 ηm (nanoemulsion) in the emulsion. The aim of this work was to
produce an emulsion with whey protein hydrolysates using two methods (solvent
displacement and rotor-stator, low and high energy respectively) and characterize
it by microscopy and image analysis. The results showed a hydrolysis percent of
13.2 ± 0.2% and 16.2 ± 0.7% for hydrolysis times of 3 and 4 hrs respectively. The
hydrolysate of 3 hours and the use of combined two methods yielded an average
droplet size ranged from 190 to 600 ηm. These results showed the feasibility to
produce emulsions in the nanoscale range using both methods; however it requires
their optimization to obtain a smaller drop size.
Key words: Whey protein hydrolysates; nanoemulsions; low and high energy
methods
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MODIFICATION OF POTATO STARCH (SOLANUM
TUBEROSUM) USING A PHYSICAL METHOD FOR
DEVELOPING OF EDIBLE FILMS
Hernández-Cabrera, Karen Annaia; Azuara-Nieto, Ebnera; Chanona-Perez,
José Jorgeb; Jiménez-Fernández, Maribela; Nicolas-Bermudez, Jesúsb
a

Instituto de Ciencias Básicas, Universidad Veracruzana, Avenida Castelazo Ayala S/N, Colonia
Industrial Ánimas, Xalapa, Veracruz, México.
b
Departamento de Ingeniería Bioquímica, Escuela Nacional de Ciencias Biológicas, IPN, Prol. de
Carpio y Plan de Ayala s/n, 11340, México, D.F.
(E-mail: annai_9892@hotmail.com)

Starches from different sources are widely used in the food industry in order to
provides better functional properties to food, however, due to the limitations that
involves its native state, it must be modified for better functional properties. The
aim of this study was to conduct physical nanoscale modification of native potato
starch changing its microstructure using a physical modification method which
consists of a rapid process of freeze / thaw starch; characterization and
comparison between this and native starch was also performed, obtaining better
results in the modified starch in different parameters for even at low temperatures,
the modified has high water retention values(28.61±0.75), solubility (3.43±0.15)
and swelling power (16.19±0.32), denoting good properties for making edible films.
Its structure and degree of crystallinity was also studied using XRD and the
diffractogram obtained from native starch and modified starch show greater
amorphicity in the modified starch, which represents the size of the crystallites is
lower in this starch.

Keywords: potato starch; modified starch; nanostructuring.
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QUALITY EVALUATION OF VANILLA EXTRACT
OBTAINED BY MULTIPLE STAGES DURING THE AGING
Martha Morales Guillermoa, Gerardo Valerio Alfaroa, Víctor José Robles Olveraa,
Miguel Ángel García Alvaradoa, Araceli Pérez Silvab, Guadalupe del Carmen
Rodríguez Jimenesa.
aInstituto

Tecnológico de Veracruz, Av. Miguel Ángel de Quevedo # 2779, Col. Formando Hogar,
C.P. 91879, Veracruz, Ver., Fax: 229-934-5701 ext. 102, Tel. 229-934-5701ext. 104. bInstituto
Tecnológico de Tuxtepec, Av. Dr. Victor Bravo Ahuja s/n, Col. 5 de Mayo, C.P. 68350. Tuxtepec,
Oax, Tel. (0052) 287 875 510 44 ext. 150, moguima@gmail.com.

Vanilla extract is characterized for being a prized flavor agent, however, it’s common
to report its composition, in the literature, based on its 4 major compounds: Vanillin,
p-hidroxibenzaldehido, p-hydroxybenzoic acid and vanillic acid and it’s not
considered the rest of extractable compounds present. Moreover, there aren´t
reports of the involvement of the long times of traditional processes extraction
(maceration or percolation) on the composition of the final extract, which can also
vary due to the extraction process. Considering the above, the objective of this work
was to evaluate the vanilla extracts quality obtained by solid-liquid extraction in
multiple stages during the aging process. The extract was obtained by two methods:
conventional extraction and multi-stage countercurrent with pods of 1 cm, EtOH to
60% v/v, T = 50 ° C, and t = 24 hours. The quantification of the 4 major compounds
in the extracts was performed by HPLC; of volatile compounds by headspace-solid
phase micro-extraction (HS-SPME-GC/MS). The soluble solids, ashes and total
acidity, were determined following the NMX-F-188-SCFI-2012. All experiments were
performed in triplicate. The results suggested that the multi-stage countercurrent
extraction improved the performance and efficiency of extraction, obtaining vanillin
concentrations four times major (4 UCV) to the reported. The physicochemical
analysis indicated values according to the norm NMX-F-188-SCFI-2012 for all
extracts evaluated. It were identified by SPME 67 esters, 52 shikimic acid
derivatives, 28 acids and 24 aldehydes, regardless of the type of extract. The
evolution of minority components was dependent of the type of extraction
(maceration and multistage).

Keywords: aging; multistage; vanilla extract
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ENCAPSULATION OF GRAPE SEED PHENOLIC
COMPOUNDS IN A SPOUTED BED DRYER WITH INERT
SOLIDS
Luis Carlos, Boyano OrozcoA; Guillermo Ismael, Osorio RevillaA; Tzayhrí
Guadalupe, Gallardo VelázquezB.
A

B

Departamento de Ingeniería Bioquímica y Departamento de Biofísica. Escuela Nacional de
Ciencias Biológicas-IPN. Prol. Carpio y Plan de Ayala s/n. Col. Santo Tomás. CP. 11340. México,
D. F.

In the last decade, there has been an increasing interest in the encapsulation of
natural extracts with high content of phenolic compounds. Spray drying technique
is the most common method for the encapsulation of food ingredients. A lower cost
alternative to this process is the spouted bed drying with inert solids. This study is
aimed to evaluate the possible application of spouted bed drying with inert solids in
the encapsulation of grape seed extract phenolic compounds. Maltodextrin DE 10
was used as wall material at 10, 15 and 20%. Drying conditions used were: inlet
temperatures 140 and 160 °C, and outlet temperatures of 80 and 90°C. The results
showed that total phenolic content decreased as the percentage of wall material
increased. Retention efficiencies in the range from 69-116% were obtained,
showing the highest efficiencies with 15 and 20% wall material concentration.
Significant differences were obtained for the effect of inlet and outlet temperatures
(p<0.05). Encapsulation efficiencies showed values in the range of 90-99% of the
total phenols retained. Antioxidant capacity retention in the powders was 75-121%
using the ABTS method and 63-106% using the DPPH method. The results
showed that grape seed extract can be successfully encapsulated by spouted bed
drying in a competitive way compared to spray drying.

Keywords: Encapsulation, inert solids, spouted bed.
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Violet cabagge (Brassica oleracea var. capitata f. rubra)
and roselle (Hibiscus sabdariffa L.) as indicators of
different pH and temperature
Solano-Doblado, L. G., Alamilla-Beltrán L., Jiménez-Martínez C.
Instituto Politécnico Nacional, Escuela Nacional de Ciencias Biológicas, Laboratorio de
Microencapsulación, Laboratorio de Bioingenieria de Alimentos . Unidad Profesional Adolfo López
Mateos, Av. Wilfrido Massieu Esq. Cda. Miguel Stampa s/n, C.P.07738 Delegación Gustavo A.
Madero, México D. F.crisjm_99@yahoo.com

Anthocyanins are flavonoids responsible for most of the red, blue and purple colors
of flowers, vegetables, and fruits. They are classified as E-163 by the European
Community, and 21 CFR 73 by the American Food and Drug Administration (FDA).
Cianydin-3-sophoroside-5-glucoside is the anthocyanine mostly found in violet
cabbage (Brassica oleracea var. capitate f. rubra), and among other eight different
anthocyanins, these pigments produce assorted colours that change depending on
the pH of the solution. Therefore, acid solutions make anthocyanins turn cabbage
extracts into reddish colors that vary from red to purple, while alkaline solutions
turn cabbage extracts into bluish or greenish colors, to yellow. The roselle
(Hibiscus
sibdariffa
L.)
is
used
as
an
infusion,
and
in
the bast fibre production. Its pigment is commonly used to bring color in jellies,
jams and beverages, due to the cyaniding-3-sambubioside, which is the
anthocyanin located in the roselle. The aim of this work was to compare several
extracts from either violet cabbage or roselle, in order to find the most suitable to
be used as an indicator of pH and temperature changes. All natural dyes were
obtained by aqueous extraction, with later adjustment at different pH values,
subsequent changes were monitored during 48 h. The influence of temperature
was measured at -8, 4, 25 and 45°C. It was found that violet cabbage extracts
showed more changes with a more stable phase.

Keywords: Violet cabbage, Roselle, pH and temperature indicator.
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RHEOLOGICAL, THERMAL AND STRUCTURAL STUDY
OF MACROMOLECULES MIXTURE OF USED IN THE
MAKING OF A BALANCED FOOD FOR PETS
Peña Cháidez Joel Enrique, Rosas Flores Walfred, Solís Soto Aquiles,
Moreno Medina Cuauhtemoc Ulises, Rojas Contreras Juan Antonio, Medrano
Roldán Hiram
Instituto Tecnológico de Durango <Space>

Extrusion is a technological process used for the development and modification of
the nutritional quality of various products. This technology can be considered as a
treatment at high temperature and short time in feed production. In recent years, in
order to reduce costs, it has become necessary to use new technologies for the
production of feed for pet food, one of these is the extrusion of agro-industrial
wastes such as bean husk. The main objective of this project is determined by
rheological and thermal testing the impact on structuring a balanced food
macromolecules present in the feed formulation. Minitab V.17 software was used
to develop a factorial design with 3 factors (% carbohydrates, %protein and %
moisture) and two levels. By analyzing the various samples thus found that the
moisture content has a significant effect on the gelatinization of the starch, the
expansion rate and apparent density. Thermal analysis by DSC shows that the
extruded mixtures showed no glass transition temperature Tg, but can be seen
clearly a phase transition Tm (melting temperature) between 110 and 160 ° C for
samples analyzed depending on the variables in the samples. The viscoelastic
behavior of the balanced feed mixtures in the linear region was evaluated using
Dynamic Discovery method in a rheometer RH-3, TA Instruments. The viscoelastic
properties were obtained: Storage modulus, loss modulus and tangent phase. The
changes in the components of the mixture significantly influenced the viscoelastic
properties of food and physical assessments. The elastic behavior prevailed over
the viscous (tan delta <0.50) in all samples.

Keywords: Balanced food, Calorimetry, Macromolecules, Rheology, Extrusion.
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DEVELOPMENT OF ADDED SOY NUGGETS WITH
CHICKEN (SOYUG) AS AN ALTERNATIVE TO
TRADITIONAL SALE NUGGET (FAST FOOD) CHECKING
BY ANALYSIS ITS HIGH SAFETY AND NUTRITIONAL
QUALITY IN ACAPULCO GRO; MEXICO.
Ing. García-Delgado Sheila Nabil; M.C Sánchez-Hernández Laura;
M.C Méndez-Ríos José Odín; M.C Peláez-Peláez Isaías; M.C Landa-Habana
Lorena.
Instituto Tecnológico de Acapulco
Avenida Cayaco s/n, El Coloso, CP: 39905 Acapulco, Gro. Tel. 744 442 9010
Avenida Acapulco Institute of Technology Cayaco s / n, El Coloso, CP: 39905
Acapulco, Gro. Tel. 744 442 9010

Considering the increasing rate of obesity due to dietary changes in the people
Acapulco, Guerrero; chicken nuggets were prepared with added Soy as an
alternative to traditional Nugget sale. 5 preparations were done, in which a highsafety and excellent nutritional quality product was made. To achieve this product
25% of chicken and 75% of textured soy was used, in order to replace almost all
protein containing in chicken (high cost) for soy protein (lower cost), also containing
natural preservatives (ginger, cinnamon, sugar and salt) which makes the product
healthier compared to that of traditional Nuggets. Based on studies of Soya Nugget
it had the following chemical composition: 3.4% ash, 62% moisture, 14.67% protein,
14.20% fat, carbohydrates 4.83% and energy content 229.62 kcal. The results of
microbiological analyzes showed that the Nuggets are free from pathogenic
microorganisms; the study of life was determined by storage at -18 ° C, where it was
found that over a period of 120 days the product had quality attributes and
acceptable organoleptic levels by consumers, as it was preserved in perfect terms.
Product acceptability with 384 consumers evaluated using a hedonic scale of 7
categories and 3 attributes (color, smell and taste), which resulted in 87.5% of
consumers gladly accept the Nugget. According to market research, technical, and
financial, it was obtained that the product is economical compared to those already
in the market, according to the results of the financial evaluation project it may be
feasible to develop.
Keywords: Soy Nuggets, Obesity, Nutrition, Quality, Economy.
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EVALUATION OF CHANGES IN SOME BIOACTIVE
PROPERTIES OF PROTEINS IN CANOLA (Brassica
napus) WHEN THESE ARE HYDROLYZED
ENZYMATICALLY
Isis Velázquez-Sánchez a, Cristian Jiménez Martínez b, Gloria Dávila Ortíz b,
Luis Jorge Corzo Rios a
a

Instituto Politécnico Nacional. Unidad Profesional Interdisciplinaria de Biotecnología, Av.
Acueducto de Guadalupe, La Laguna Ticomán, Del GAM 07340, Ciudad de México,
México.

b

Escuela Nacional de Ciencia Biológicas. Instituto Politécnico Nacional. Carpio y Plan de Ayala
S/N Del. Miguel Hidalgo. 11340. Ciudad de México. México

The food oil industry generates high amounts of flour waste, rich in protein that can
be used as a source of food ingredients with bioactive properties, these properties
may change when subjected to various processes such as enzymatic hydrolysis.
Therefore, evaluate the effect of enzymatic hydrolysis in antioxidant capacity and
the tannin content of canola protein was proposed; for this the protein concentrate
was obtained by evaluating the optimal extraction conditions using a 23 factorial
design, evaluating the solubility pH (9 and 11), the ratio flour: water (1: 8 and 1:10)
and the extraction time (30 and 60 min). Also the change in the solubility profile of
the flour proteins was determined when the protein concentrate was produced. The
protein concentrate of canola was hydrolysed with pepsin–pancreatin enzymes
(<10 % Degree of Hydrolysis). The antioxidant (DPPH and ABTS) and tannin
content (Folin-Ciocalteu) was evaluated. Proteins of canola meal had two
isoelectric points at pH 3 and 4, while protein concentrate presented to pH 4 and a
decrease in solubility at pH 7. The variable that was found to have a significant
impact on the extraction of protein was the pH of solubility. Proteins of canola meal
had two isoelectric points at pH 3 and 4, while protein concentrate presented to pH
4 and a decrease in solubility at pH 7. The antioxidant capacity, reported as
percent inhibition was higher (P ≤ 0.05) in the hydrolysate (10.76-26% ABTS and
DPPH respectively) when compared with the protein concentrate (10.05-14%) and
canola meal (0.5- 4.9%). The tannin content was increased with the various
processes of purification which was submitted canola meal (P ≤ 0.05), obtaining
2.96, 2.38 and 4.24 mgta/gs, for flour, concentrate and hydrolysate respectively.
Enzymatic hydrolysis of canola proteins significantly increased the antioxidant
capacity and quantification of tannins.
Keywords: Canola, Enzymatic hydrolysis, Bioactive Properties
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NUTRITIONAL COMPOSITION OF TROPICAL FRUIT
WASTE PRODUCED IN BRAZIL
Helena Carvalho de Melo, Fláviaa; Helena Figueiredo do Bonfim, Thaisa;
Gondim de Albuquerque, Julianab; Sufiatti de Holanda Cavalcanti, Natáliaa;
Nayara Dantas Duarte Menezes, Franciscaa; De Souza Aquino, Jailanea
a

Laboratory of Food Biochemistry, Center for Health Sciences, Federal University of Paraíba,
University City, 50051-900, João Pessoa, PB, Brazil (email: lalaaquino@hotmail.com); b Laboratory
of Chemical Process and Food Engineering, Center for Technology and Geosciences, Federal
University of Pernambuco, University City , 50670-901, Recife, PE, Brazil (email:
juliana_gondim_13@hotmail.com)

Acerola (Malpighia emarginata D.C.), cashew (Anacardium occidentale L.) and
guava (Psidium Guajava L.) are the most processed tropical fruits by the pulp
industries in the Northeast of Brazil, and they’re also appreciated for their sensorial
characteristics, nutritional quality and functional potential. However, the full
management of these fruits isn't performed, so waste as the peels and seeds are
often thrown away. In this context, this study aimed to characterize nutritionally the
wastes of acerola, cashew and guava subjected to freeze-drying process. We used
6kg of each type of waste, consisting of peels and seeds, donated by a fruit
processing company in the city of João Pessoa. The wastes of acerola, guava and
cashew were frozen at -18°C and then freeze-dried at a temperature of -49°C and
at a pressure 60μm for 12 hours. The nutritional composition of each waste was
determined through analysis of moisture, ash, protein, fat, fiber, carbohydrates,
vitamin C and total energy intake. The residue guava showed the highest moisture
content (9.78 ± 0.17%), ash (3.56 ± 0.21%), protein (13.78 ± 0.19%) and lipids
(9,27 ± 0.13%) compared to other residues (p <0.05). The three types of waste
were considered sources of fiber according to Brazilian law. However, the residue
of acerola had the highest content of dietary fiber (26.51 ± 0.19%) and vitamin C
(2793.33 ± 23,09mg / 100g), considered source of this vitamin once more
represents 15% of the Recommended Daily Intake (RDI) (p <0.05). In conclusion,
the wastes of tropical fruits studied have large functional potential and could be an
alternative ingredient for food, also contributing to the sustainable aspects.

Keywords: tropical fruits; fibers; vitamin C
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FATTY ACID PROFILE OF FRESH AND FLAVORED
AVOCADO (Persea americana Mill.) OIL
Maria de Albuquerque Martins, Alinea; Gondim de Albuquerque, Julianab;
Lima de Souza Pontes, Allinea; Helena de Araújo Vasconcelos, Mariaa;
Ricardo Pereira Schuler, Alexandrea; Helena Figueiredo do Bonfim, Thaisa;
De Souza Aquino, Jailanea
a

Laboratory of Food Biochemistry, Center for Health Sciences, Federal University of Paraíba,
University City, 50051-900, João Pessoa, PB, Brazil (email: lalaaquino@hotmail.com);
b Laboratory of Chemical Process and Food Engineering, Center for Technology and Geosciences,
Federal University of Pernambuco, University City, 50670-901, Recife, PE, Brazil (email:
juliana_gondim_13@hotmail.com)

The avocado (Persea americana Mill.) is a fruit grown in many countries and is
mainly consumed fresh, i.e. it is slightly used for oil extraction, which is effective in
the prevention and treatment of various diseases. This study aimed to quantify the
fatty acids present in the fresh and flavored avocado oils compared to olive oil.
From extra virgin olive oils and industrialized, four samples were prepared: fresh
olive oil (AO), fresh avocado oil (AA), spiced avocado oil (AAC) and mixed
avocado oil and olive oil with spices (AAOC) in 50:50 (v/v). To flavored oils (AAOC
and AAC) were added 4% of dehydrated garlic and 4% of dried rosemary (w/v),
followed by homogenization. Establishing that the fatty acid profile is made from
lipid oil extracts, of which the methyl esters were obtained and were then identified
and quantified by gas chromatography using hydrogen as mobile phase. Oils
avocado AAOC and AAC showed the highest contents of oleic acid (68.00 to
77,36%). However, flavoring decreased the content of polyunsaturated fatty acids,
as the AA showed 16.69 ± 0.25% and AO presented 16.10 ± 0.80% and flavored
oils showed 7.06 ± 0.10% (AAC), and 11.62 ± 0.16% (AAOC) (p <0.05). In
conclusion, avocado oil may be sold either fresh or spiced as an alternative to
partial or total substitution of olive oil, as it has important fatty acids that are widely
recommended for human consumption.

Keywords: oils; flavoring; lipids
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EVALUATION OF COMMERCIAL PROBIOTICS STRAINS
UNDER GASTROINTESTINAL CONDITIONS SIMULATED
in vitro
de la Cruz Vázquez Julio César, Durán Páramo Enrique, Cruz Pacheco
Karina, Valencia del Toro Gustavo
Unidad Profesional Interdisciplinaria de Biotecnología, Instituto Politécnico Nacional; Av. Acueducto
de Guadalupe S/N, Del. Gustavo A. Madero, Col. Barrio la Laguna Ticomán, 07340, México D.F.,
E-mail: eduran@ipn.mx

In the last decade they have developed functional foods with probiotics. These
products are designed to positively modulate the gut microbiota. However,
gastrointestinal conditions present in the human body may affect the viability of the
probiotic bacteria. The aim of this study was evaluate the viability of three probiotic
strains present in commercial products treated under human gastrointestinal
conditions simulated in vitro. To determine the viability loss, a sample of 100 mL of
commercial product was treated with simulate gastric juice (3% pepsin, 4% mucin
adjusting the pH to 2.0 for 90 min) and simulate intestinal juice (1% pancreatin, 4%
mucin, 0.3% bilis adjusting the pH to 6.8 for 150 min). The viability was determined
by plate count using MRS agar. The results were expressed in porcentage (%) of
viability. The initial bacterial concentration was around 10 9 cfu mL-1 for L. johnsonii
and L. casei Shirota, and 107 cfu mL-1 for L. casei. After the treated with gastric
juice L. johnsonii maintained a viability of 70%, L. casei Shirota of 75% and L.
casei of 13%. At the end of treatment in simulated intestinal juice the viability of L.
johnsonii was 11% (6.67x108 cfu mL-1), L. casei Shirota 39% (1.09x109 cfu mL-1)
and L. casei 5% (7.43x105 cfu mL-1) with respect to the initial concentration.
According to the results we conclude that products containing L. casei Shirota and
L. johnsonii maintained higher viability compared with the product containing L.
casei. This can be attributed to the type of matrix in which are contained, due to the
formation of micro environments that help reduce the loss of viability caused by
human gastrointestinal conditions and therefore can be reached viable and in
sufficient numbers to confer health benefits to the host.

Keywords: Functional food; Probiotics; Gastrointestinal juice
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OPTIMIZATION OF EXTRATION OF PHENOLIC
COMPOUNDS IN GRAPE POMACE OF Vitis vinífera
Caberbet Sauvignon FROM QUERÉTARO, MÉXICO.
Tellez Robles Danielaa; López Cortez, Ma. del Socorroa; Santoyo Tepole,
Fortunatab.
(a) Laboratorio de investigación II, (b) Central de Instrumentación de Espectroscopia. Escuela
Nacional de Ciencias Biológicas-IPN, campus Santo Tomás, Prolongación de Carpio y Plan de
Ayala s/n, Col. Santo Tomás. C.P. 11340. Delegación Miguel Hidalgo. Ciudad de México, México.

A number of studies have reported that red wine contains bioactive compounds,
mostly polyphenols. However, most of them are in the grape pomace, which are
residues generated during winemaking. The objetive of this study was to identify
the best conditions for extraction of polyphenols presents in grape pomace of
Cabernet Sauvignon, from the state of Querétaro. A central composite design was
made, using the software Minitab 17. For the extraction, three factors were
analyzed, the extraction time, the solvent and the particule size. The phenolic
compounds and antioxidant capacity were determinated as response variable. The
phenolic compounds were measured using a Folin-Ciocalteu assay, while the
antioxidant capacity was determined by the reduction of DPPH radical. Each
determination was performed in triplicate, at 23°C using 1 g of sample in 10 ml of
solvent.
Employing the response surface methodology, was achieved select the best
method of extraction, which is obtained using ethanol: water: hydrochloric acid
(5:4.9:0.1% v/v/v) as solvent for 14 hours and a particule size smaller than
0.14mm. Using these conditions for the grape pomace extracts analyzed, an
antioxidant capacity of 12.514 ± 0.3719 mmol TEAC/100 g of dry pomace was
found, while the total phenolic content was 2316.4609 ± 315.0505 mg GAE /100g
of dry pomace, which is well matched with the predicted content.

Keywords: optimization, extraction, grape pomace.
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COMPARATIVE STUDY BY SPECTROPHOTOMETRIC UVVIS ANALYSIS OF POLYPHENOL CONTENT IN EXTRACT
OF COCOA (Theobroma cacao L.), COFFEE (Coffea
arabica L.) AND CACHICHIN (Oecopetalum mexicanum).
a.

Orozco-Pérez V.a*, López-Cortez Ma. del S.a . Orozco-Hernández V. a

Laboratorio de Investigación II, Depto. Biofísica, Escuela Nacional de Ciencias Biológicas, Instituto
Politécnico Nacional. Unidad Profesional Lázaro Cárdenas, Prolongación de Carpio y Plan de Ayala s/n,
Col. Santo Tomás, C.P. 11340, Cd. de México, México.
*
valeria.op_1508@hotmail.com

INTRODUCTION. Nowadays, the consumption of natural products such as: fruits,
vegetables, and some grains and seeds like cocoa (Theobroma cacao L.) and
coffee (Coffea arabica L.); has been of growing concern to the society in view of
the fact that it has been documented that said materials contain bioactive
components which help prevent illnesses caused by the oxidative stress. However,
some varieties from Mexican soil haven't been studied with regard to their
antioxidant traits. On the other hand, the cachichín (Oecopetalum mexicanum), is a
fruit that has recently been of great interest. This fruit from Veracruz has not been
completely analyzed regarding antioxidants. In a previos work was reported a
physico-chemical analysis, their levels of phenolic components and the antioxidant
capacity of cocoa, coffee (clod, snail and mixing), and cachichin (raw and toasted).
So in this work was conducted spectrophotometric UV-VIS analysis of different
samples obtained each sweep in the range of 200-500 nm.
OBJECTIVES
 Separate the lipid content of the samples by the Soxhlet method.
 Analyze the absorption spectrum of the methanol extracts of the samples.
 Compare the results obtained with the standards of polyphenolic
compounds tested.
METHODOLOGY. Methanol extracts were obtained by testing different
concentrations of the samples previously defatted by the Soxhlet method and using
a UV-VIS spectrum absorbance readings in the range of 200-500 nm were
performed. The standards resveratrol , quercetin , catechin and epicatechin were
prepared , using methanol as solvent.
Mar del Norte No. 5, Col. San Álvaro Azcapotzalco C. P. 02090, México, D. F.
Tel. y Fax: 5623 3088 email: colegioibq@hotmail.com, colegioibq@yahoo.com.mx

XX Biochemical Engineering National Congress
IX Biochemical Engineering International Congress
XIV Biomedicine and Molecular Biotechnology Scientific
Meetings
Veracruz, México March 16-18, 2016
RESULTS. Were achieved absorption maximum observed in the different samples
sweeps a wavelength of 275 , inferring that it is the presence of epicatechin in
cocoa and coffee samples. In the cachichín samples the absorbance maximum at
235nm that does not match the observed standards analyzed.
CONCLUTION. In samples from cocoa and coffee , absorption maximum
coinciding with the standard epicatechin were obtained by inferring the presence of
this compound in these samples , however the maximum absorbance observed in
spectrophotometric scanning of the samples did not match cachichín none of the
tested standard.

Keywords: cocoa; coffee; cachichín; polyphenols; spectrophotometry
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EVALUATION OF THE POTENTIAL USE OF SEED FLOUR
TUNA (Opuntia ficus-indica) AS A SOURCE OF FOOD
INGREDIENTS
Rubén Darío Rivera Mendozaa, Enrique Barbosa-Martínb, David Betancur
Anconab , Luis Chel Guerrerob, Luis Jorge Corzo Riosa
a

Unidad Profesional Interdisciplinaria de Biotecnología, Instituto Politécnico Nacional Av.
Acueducto s/n Gustavo A. Madero, Barrio La Laguna Ticoman, 07340 Ciudad de México,
D.F.
b
Facultad de Ingeniería Química, Universidad Autónoma de Yucatán, Periférico Norte Km
33,5. Col Chuburná de Hidalgo Inn, 97203, Mérida Yucatán, México.

The growing need for increased food production with fewer resources and pressure
from consumers for purchasing healthy and high quality foods, represents an
excellent opportunity for the tuna seed to be valued in its functionality as a source
of fiber in the food industry. In this work the techno-functional properties of the fiber
seed Opuntia ficus-indica was studied. The fiber fraction was obtained under two
methods: by soaking in a 0.3% solution of sodium bisulfite (MF1) and using sodium
bisulfite and 0.3% alkaline solubilization (MF2). A proximal chemical analysis was
performed additionally fibrous seed fraction was characterized, in addition to
determining the capacity of water retention, oil retention capacity, retention
capacity of organic molecules, water adsorption capacity and capability water
absorption. The results reported a fat content (10.7%), protein (9.7%) Crude fiber
(25.3%), Total Dietary Fiber (64.98%) Insoluble Dietary Fiber (58.24%) and Soluble
Dietary Fiber (6.74%). The techno-functional determinations for fiber were: Water
Retention Capacity (1.99 mL / g) Oil Retention Capacity (7.11 mL / g), retention
capacity of organic molecules (6.96 mL / g), water adsorption capacity (15.46 mL /
g), and water absorption capacity (170%). Of the samples studied was the MF2
which resulted in a higher content of total dietary fiber and insoluble fiber, also it
showed a higher proportion. To this fraction was attributed all techno-functional
properties, other fractions also contains a level of dietary fiber than other samples
all known in the market.

Keywords: Crude fiber; Total dietary fiber; Water absorption capacity
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SECADOR DE GABINETE PARA DESHIDRATACION DE
CARNE A PARTIR DE UNA FUENTE COMBUSTIBLE
(CARBON)
Dra. Adriana Galicia Sosa, M.C. Yolanda Catalan Cardeño, M.C. Lorena Landa
Habana, Bailón Navarrete Said Maximiliano, Abrajan de la Cruz Jesús Rodderick
Instituto Nacional de Mexico, Instituto Tecnológico de Acapulco, Departamento de ingeniería
bioquímica, Dirección: Avenida Instituto Tecnológico S/N, Crucero del Cayaco C.P. 39905

Introducción: El secado de alimentos es una práctica usada antiguamente por
antepasados quienes debían conservar alimentos para las estaciones del año de
menos abundancia; hoy la deshidratación de alimentos sigue tanto para productos
comerciales que de esta manera adquieren valor agregado como para
comunidades de países en desarrollo que no tienen acceso a otras tecnologías.
Un alto contenido de humedad propicia el ataque de insectos y microorganismos.
El secado tradicional se realiza al aire libre, por eso necesita luz solar. La
deshidratación de los productos hortofrutícolas y en general de los alimentos, es
un método de conservación, se logra por la eliminación gradual del agua contenida
en los alimentos que impide el deterioro al inhibir el crecimiento de los
microorganismos, reduce o detiene la actividad enzimática y las reacciones
químicas del propio alimento, logrando que se alargue su vida. Objetivo: Realizar
el proceso de secado de carne-cecina en el menor tiempo posible. En el proyecto
se realizaron compartimientos que estaban ubicados a diferentes niveles que
consistía en comprender la transferencia de calor por medio de un tipo de
deshidratador casero en el cual se manejó una fuente de energía alternativa que
no era el sol (carbón), en el experimento a realizar se deshidrato carne (cecina)
que anteriormente fue marinada y se llevó un monitoreo de la temperatura y el
tiempo en cada uno de los niveles donde en la primera charola tardo en secarse la
cecina 82 minutos y en la segunda charola 135 minutos con unas temperaturas
de 68°c y 52°c respectivamente liberando 49,073.420 BTU/hr de calor. Como
conclusión se aprendió a realizar el proceso de deshidratación, y a utilizar el
secador, en este proceso observamos cambios en la cecina, principalmente en la
disminución del agua qua esta contenía, en el color, sabor y textura.

Palabras clave: Secador; Marinar; Actividad enzimática
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STUDY OF ANTIOXIDANT ACTIVITY OF Stevia rebaudiana
Bertoni GROWN IN MEXICO
Bonilla-Vidal, Fátima; Rivera-Espinoza, Yadira (*)
(*) Laboratorio de Microbiología, Escuela Nacional de Ciencias Biológicas, IPN
Av. Wilfrido M. Gustavo A Madero. (Manuel Luis Stampa), 07738 Ciudad de
México, México
In recent years, there are more cases of overweight and obesity, these diseases
are usually associated with diseases such as type II diabetes, cardiovascular and
cancer. So there are more health-conscious consumers looking for natural and
functional food. In this sense, interest in the plant Stevia rebaudiana Bertoni has
increased considerably, principally for two reasons: First, it contains steviol
glycosides that are about 200-400 times sweeter than sucrose, but do not add
calories and second it has high antioxidant activity. The main use of this plant is an
infusion of dried leaves. This study was aimed to evaluate different variables of the
extraction process and observe their effect on the total phenolic content and the
antioxidant capacity in dry leaves of Stevia rebaudiana B. Aqueous extracts of
dried leaves of Stevia rebaudiana B. were obtained using a 1:100 w/v proportion in
a thermostatic bath at 90 °C. The number of extractions (1, 2 and 3) and extraction
time (10, 20 and 30 minutes) were evaluated to obtain more phenolic content and
antioxidant capacity. The results yield a higher content of phenolics (105.19 ±
1.9806 mg gallic acid eq / g sample d.s) when extracted for 30 min when three
extractions were performed. Higher antioxidant capacity (771.03 ± 0.96 mol Trolox
eq / g d.s) required 20 minutes and three extractions. Therefore greater antioxidant
capacity and a higher content of total phenols is obtained from dried leaves when
water is used at 90 ° C for 20 minutes and extraction was repeated 3 times.

Keywords: Stevia, antioxidant capacity, total phenolics
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EFFECT OF HOMOGENIZATION VELOCITY AND
COMPOSITION ON EMULSIONS FORMED WITH SOY
PROTEIN ISOLATED AND MALTODEXTRIN
Pereyra-Castro Silviaa, Camacho-Díaz Brendab, Arenas-Ocampo Martha Lb,
Jiménez-Aparicio Antonio Rb
y Alamilla-Beltrán Lilianaa
a

ENCB-IPN Departamento de Graduados e Investigación en Alimentos.
Laboratorio de Microencapsulación: Interacción, estructura y función. Unidad Profesional Adolfo
López Mateos, Av. Wilfrido Massieu Esq. Cda Miguel Estampa S/N. C.P. 07738. Delegación
Gustavo A. Madero, México, D.F.
b
Centro de Desarrollo de Productos Bióticos del Instituto Politécnico Nacional. C.P. 62731,
Yautepec, Morelos, México.

<Space>
<Space>
In food and pharmaceutical industry emulsions are often use for the
encapsulation of active molecules (antioxidants, vitamins, enzymes,
microorganisms, omega 3 and 6 fatty acids). An interface is formed by dispersing
the ingredients into droplets in a continuous phase, which can act like a barrier
against oxidation and allow controlled release of active agent. Due to its
composition emulsions are an instable system affected by: concentration, droplet
size, charge and interfacial interactions. The aim of this work was to determine the
wall material-active agent proportion and homogenization grade that produce the
most stable emulsions, using maltodextrin and soy protein isolate like wall
materials and chia oil like active agent. By analyzing the stability index, droplet size
distribution, emulsion droplet size, conductivity and pH. A D-optimal design was
applied to analyze the effects of composition and homogenization velocity on
stability emulsion. The variables with mayor influence on droplet size were the
mixture composition of wall materials and the interaction wall material –
homogenization velocity. Stability index was only affected by the mixture
composition. Through the D-optimal design and the desirability function, it was
determined that the most stable emulsion must be contain 7.6 % soy protein
isolated and 22.4% maltodextrin and it must be prepared at 20000 rpm.
<Space>
<Space>
Keywords: Emulsion, stability, biopolymer, droplet size
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INTRINSIC VISCOSITY AND SHEAR RHEOLOGY OF
POLYELECTROLYTE COMPLEXES OF MESQUITE GUMCHITOSAN AND GUM ARABIC-CHITOSAN USING TO
ENCAPSULATE ANTHOCYANINS

a

Juan Pablo Pérez Orozco, Wendy Netzy Hernández Díaz, Leonor Zavaleta
Avejar

Instituto Tecnológico de Zacatepec, Departamento de Ingeniería Química y Bioquímica, Calzada
Tecnológico No.27, Col. Centro, Zacatepec, Morelos 62780, México

Proteins, polysaccharides and its blends play an essential role in developed
delivery systems for bioactive components. In this work the interactions of
polyelectrolyte complexes of Mesquite Gum-Chitosan (MG-Ch) and Gum ArabicChitosan (GA-Ch) in solutions and O/W emulsions were characterized by intrinsic
viscosity determination and shear rheological properties evaluation. In addition, the
polyelectrolyte complexes were applied to formulated W/O/W multiple emulsion to
encapsulate anthocyanins obtained from hibiscus rosa-sinensis with solid-liquid
extraction. The results showed an evidence for associative interactions between
polyelectrolyte complexes that provide a synergistic effect on the intrinsic viscosity
calculated using the Huggins equation. These interactions were reflected in the
shear thinning behavior that increases with the content of macromolecules. Data
from anthocyanins extraction experiments were fitted successfully to an equation
derived by Spiro from lumped parameter mass transfer model, and their showed
that ethanol-water (40%-60% w/w) mixture improves the extraction process
reaching 179.3 mg anthocyanins/L solution. The mixture (10%MG-0.4Ch%)
provided the best properties for encapsulating anthocyanins, achieving efficiencies
greater than 70% retention.

Key words: polyelectrolyte complexes, intrinsic viscosity, multiple emulsions,
anthocyanins
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USE OF CHIA (Salvia hispanica L.) AS GELIFICANT
AGENT TO MAKE NEW FOOD PRODUCTS
León-Domínguez Laura, Bustamante-Duran Alejandro, Cuellar-Ramírez
Brenda, Guerrero-Flores Uriel, Pioquinto-Mendoza Daniel, Pozos-Cervantes
Gerardo, Serrano-Maldonado María José
Tecnológico de Estudios Superiores del Oriente del Estado de México. División de Gastronomía.

Metabolic syndrome is suffering by 80% of Mexican population (INEGI, 2015). Chia
(Salvia hispanica L.) is a seed with high concentration of alfa-linolenic acid (Ferrari,
2015). Chia is flavorless and odorless and is possible to mix it with another foods,
nevertheless is only consumed in water wrapped with mucilage. A spoonful of chia
in water forms a solid gel, which is helpful to nutrient absorption regulation and
electrolytic balance (Capitani, 2014). The aim of this work was to made desserts
using chia as gelificant agent to contribute in blood glucose and hypertension
levels go down. Two desserts were made. To made mousse 40g of grenetin, milk
and sugar are necessary to 500mL yield. The new product was made with 20g and
30g of chia and 20g and 10g of grenetin, respectively. To panna cotta, 45g of
grenetin are necessary. Chia substitute 15g and 30g of grenetin. Sensory
evaluation with 38 judges was made. Judges evaluate in hedonic scale, texture,
color, flavor and sweetener. The result shows a higher preference of mousse with
50% of chia as gelificant agent, meanwhile, panna cotta was preferred with 66% of
chia. Chia presents gelificant power, which is important to mix it with other foods to
give it texture and contribute to chronic diseases control.

Palabras clave: chía; gelificant; mucilage, chronic diseases.
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ENCAPSULATED LACTOBACILLUS PLANTARUM WITH
DEXTRAN
Karla Guadalupe Rivas Villegas, Diana Catalina Castro Rodríguez, Jorge
Yáñez Fernández.
Instituto Politécnico Nacional, IPN. Unidad Professional Interdisciplinaria de
Biotecnología, UPIBI.

Currently, the human is exposed to many gastrointestinal diseases, as cancer colon,
gastritis, inflammation of the gastrointestinal tract, intestinal infections, and others
diseases; these diseases caused by everyday stress, poor diet and excess
consumption of antibiotics. The probiotics have been used as an alternative to
improve these problems. These microorganisms are exposed to many external
factors such as pH, as a consequence, there is typically a reduction in the number
of viable cells. For this reason, new technologies have been designed to allow the
addition of probiotics in food and ensure their survival. The aim of this study was
therefore to investigate the protection of encapsulated L. plantarum with dextran and
milk matrix. The viability of this strain was evaluated during storage at 5 °C for 14
days and gastrointestinal conditions (pH2 and 0.5 % bile salts). The viability of the
storage with milk matrix presented higher that the dextran (Log 8.3 and Log 8.1,
respectively). The strain with dextran had the highest survival to the gastrointestinal
conditions with 100%, and with the milk matrix was a 96%. The dextran can be
considered an excellent encapsulant to protect the microorganism of the conditions
present in the gastrointestinal tract.

Keywords: Probiotics, dextran, Lactobacillus.
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Fractal dimension as a classification parameter of
popcorn kernels
García Pinilla, Santiago a; Alamilla Beltrán, Liliana a; Dorantes Álvarez, Lidia
a; García Armenta, Evangelina a; Hernández Sánchez, Humberto a; Gutiérrez
López, Gustavo Fidel a
a Departamento

de Ingeniería Bioquímica; Doctorado en Ciencias en Alimentos,
Escuela Nacional de Ciencias biológicas, IPN, Av. Wilfrido Massieu Esq. Cda.
Miguel Stampa s/n. 07738, México D.F. (email: santiagogarcia9308@hotmail.com)

Quality and production of popcorn depends on expansion volume, flake size and the
percentage of unpopped popcorn kernels. Moisture content and water activity (Aw)
influence the popping and the resulting structures are associated to fractal
geometries, which is possible to classify the different popcorn morphologies
(mushroom, unilateral, bilateral, multilateral).
The aim of this work was to characterize the morphology of the popcorn types by a
hot-air popper subjected to different moisture content through digital image analysis
(DIA) in which lacunarity and fractal dimension were evaluated.
Corn kernels were conditioned into an oversaturated solution of NaCl and then
popped on a hot-air popper model OFP501COKE (Nostalgia Electronics TM LLC.).
Popcorn kernels were classified according to their morphology, which were
evaluated by DIA.
Results showed that high moisture content reduced expansion volume and flake
size; however, the percentage of unpopped kernels increased inducing the final
quality of popcorn. The classification of different morphologies of popcorn was
possible by using fractal dimension and lacunarity parameters and allowed to avoid
subjectivity in qualitative quality.
In conclusion, fractal dimension of the geometry of popcorn characterized popcorn
morphologies and thus improving the quality parameters criteria in relation to
moisture content and Aw of the corn kernels.

Keywords: popcorn; morphology; fractal dimension
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PROTECTION OF FAT-SOLUBLE VITAMINS BY
EMULSIFICATION AND ENCAPSULATION PROCESS
Granillo Guerrero, Virginia Guadalupe a; Villalobos Espinosa, Julieta del
Carmena; Alamilla Beltran, Liliana a; Dorantes Álvarez, Lidiaa; Jimenez
Martínez, Cristiana; Hernández Sánchez, Humbertoa; Téllez Medina, Darío
Íkera., Zepeda Vallejo, Gerardob; Gutiérrez López, Gustavo Fidel a
a

Departamento de Ingeniería Bioquímica; Doctorado en Ciencias en Alimentos; bDepartamento de
Química Orgánica; Escuela Nacional de Ciencias Biológicas, IPN, Av. Wilfrido Massieu s/n. 07738,
México D.F. (email: ibq_vicky@hotmail.com)

Vitamins D and E are susceptive to environmental conditions which represents a
common issue to be solved for achieving its handling and processing, thus
maintaining its biological activity. Preparation of vitamin emulsions and its
encapsulation by spray drying is an alternative for protection.
Therefore, the aim of this work was to protect vitamins D and E through
emulsification and encapsulation by spray drying, analyzing the presence of
vitamins by Confocal Laser Scanning Microscopy and Nuclear Magnetic
Resonance. The emulsion preparation was performed by mixture wall materials
(gum Arabic, maltodextrin and modified starch), vitamins and type I water; later the
emulsion was microfluidizated at 69MPa. Then, the emulsion was fed into a spray
dryer with two-fluid pneumatic nozzle at an inlet temperature of 180ºC and 60, 80
and 100ºC of outlet temperature. The samples of emulsion and powders were
analyzed by Confocal Laser Scanning Microscopy (CLSM) for the compounds
fluorescence; and Nuclear Magnetic Resonance (NMR).
The results showed the presence of vitamins in the micelles and powder
(encapsulation), analyzed by Confocal Laser Scanning Microscopy (CLSM). The
presence of vitamin D was observed throughout the micelle (emulsion), although in
powder, no clear differentiation of both vitamins was observed; however, the
powder emission spectra showed peaks at different wavelengths (461, 500 y 519
nm), suggesting the presence of the different components.
By the technique of Nuclear Magnetic Resonance (NMR), the presence of both
vitamins in the emulsion was observed; however, due to proportions employed
regarding the other components, they presented a single peak which indicated the
mixture of the compounds.

Keywords: Emulsion; vitamins; encapsulation.
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EFFECT OF ROTOR-STATOR HOMOGENIZATION ON THE
STABILITY OF OIL-IN WATER EMULSIONS (O/W) USING
GUM ARABIC AS WALL MATERIAL
Villalobos Espinosa, Julieta del Carmena; Granillo Guerrero, Virginia
Guadalupea Gutiérrez López, Gustavo Fidela ; Alamilla Beltrán, Lilianaa;
Dorantes Álvarez, Lidiaa; Hernández Sánchez, Humbertoa; Azuara Nieto
Ebnerb; Quintanilla Carvajal María Ximenac
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Química Orgánica; Escuela Nacional de Ciencias Biológicas, IPN, Av. Wilfrido Massieu s/n. 07738,
México D.F. (email: Julieta.villalobose@yahoo.com.mx).
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Instituto de Ciencias Básicas de la Universidad Veracruzana, Calle Dr. Rafael Sánchez Altamirano
S/N, Colonia Industrial Animas, Xalapa, Veracruz, México. Código Postal 91192.
c

Facultad de Ingeniería, Universidad de la Sabana, Km 7 vía autopista Norte, Chía, Colombia.

Emulsions are obtained by mechanical shearing of two immiscible fluids, resulting
in fragmentation within each other. The micelle size obtained in the final emulsion
will depend not only on the chemistry of their components but also the amount of
energy applied. The aim of this work was to evaluate the effect of homogenization
process and the concentration of gum Arabic influence the stability of oil-in-water
emulsions (O/W). A response surface statistical design (D-optimal) was used with
three different concentrations range (5: 1, 3: 1 and 1: 1) wall material (MP) : corn
oil (AM) and homogenized at 11,000, 15500 and 20000 rpm. The emulsion
formation was performed with the mixture of wall material, type I water and corn oil;
then, it was homogenized with a rotor-stator (Ultraturrax T18, IKA, USA) at different
rpm. The samples of emulsion were characterized by micelle size (Z Sizer, Malvern
Nano S-90, USA), and stability index (by backscattering technique-Turbiscan®
Lab). The results showed that the micelle size decreased with the raising rpm used
for homogenize emulsion; micelle sizes were obtained in the range between 310
and 1491 nm. The particle size (PS) and the stability index (TSI) emulsions were
affected not only by the homogenization method but also by the concentration of
gum Arabic used. The emulsions is more stable with smaller size of particle
resulted with the concentration ratio 1:1 (MP: AM) and a less stable with larger
particle size resulted with the concentration ratio 5:1 (MP: AM).

Keywords: Emulsion; rotor-stator; gum Arabic.
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EFFECT OF WILTING METHOD OF VANILLA BEANS
(Vanilla planifolia Andrews) IN EVOLUTION OF
AROMATIC COMPUNDS DURING CURING
Karina Arguelles Peña, Elizabeth Torres Ramón, Dr. Víctor José Robles
Olvera, García-Alvarado M.A., Rodríguez-Jiménes, G.C.
Instituto Tecnológico de Veracruz, Av. M. A. de Quevedo, 2779, Col Formando Hogar, C.P. 91860,
Veracruz, Ver. México

Vanilla is used as a flavoring, Mexico is the fifth largest producer of vanilla, and
Veracruz is the largest contributor state to national production. To develop flavor,
the vanilla beans should have a curing process, which consists of four stages:
withering, sunny and sweated alternate, drying and conditioning. Wilting allows us
to stop the metabolism of the beans, the sweated-sunny alternative provides the
right conditions for enzymatic reactions, drying contributes to the conservation of
the pods and during conditioning occur esterification reactions. Because the phydroxybenzoic acid, p-hydroxybenzaldehyde, vanillic acid and vanillin derived
from the enzymatic hydrolysis of the glycosides by the action of β-glucosidase, this
project has focused on studying the effect of ultrasound and steam as methods
wilting on the development of aromatics compounds and enzymatic activity
mentioned. Beans were wilted with ultrasound for 3 and 6 min and baked (10 h at
60 ° C), then we proceeded to the other stage of controlled curing. Forty-five days
after wilting, all treatments showed a high concentration of glucovanillin
corresponding to a low enzymatic activity and low conversion of vanillin. Moreover
ultrasound does not achieve the expected results because the beans had
dehiscence.
Keywords: Vanilla planifolia Andrews; wilting, killing; curing; β-glucosidase
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FUNCTIONAL PROPERTIES OF BLENDS OF PINEAPPLE
BY-PRODUCTS WITH CORN AND NIXTAMALIZED MAIZE
FLOUR
Gabriela Hernández-Gálveza, Erasmo Herman-Larab, Cecilia E. MartínezSánchezb, Juan G. Torruco-Ucob, Betsabé Hernández-Santosb, José M.
Juarez-Barrientosb, Jesús Rodríguez-Mirandab*
a

Instituto Tecnológico Superior de Cintalapa, Carretera Panamericana Km. 995, 30400 Cintalapa, Chiapas.
b
Instituto Tecnológico de Tuxtepec, Av. Dr. Víctor Bravo Ahuja S/N, San Juan Bautista Tuxtepec Oaxaca.
*jesrodmir@hotmail.com

The pineapple is a tropical fruit prized for fresh consumption or processed: slices,
juices and jams. The 70% of domestic production is generated in Lower
Papaloapan; comprising several municipalities of Veracruz and Oaxaca. During
juicing are generated waste they can be treated to separate different fractions of
dietary fiber, which can subsequently be used as additives. For pineapple wastes
they are: shell, crown and heart, these wastes represent between 45 and 55% per
pineapple. For all these reasons the aim of this research was to determine the
effect of the concentration of pineapple by-product (Ananas comosus) (PBP)
blends with corn (CF) and nixtamalized maize flour (NMF) on the functional
properties of blends, to know its possible use in the food industry. An experimental
design of mixtures was performed with the following ratios of NMF:PBP and
CF:PBP (0: 100, 25:75, 50:50, 75:25 and 100: 0), the response variables were:
water absorption index (WAI), water solubility index (WSI), oil absorption index
(OAI), emulsifying capacity (EC), foaming capacity (FC), foam stability (FS), gelling
capacity (GC) and swelling power (SP). The results were analyzed by linear
regression. The results show significant quadratic models (P < 0.05) in all variables
studied. Treatments with the highest proportion of PBP in the NMF blend: PBP
have higher IAA and ISA so that you can use for bakery products. While CF blends
have significantly (P < 0.05) higher FC due to higher protein content.
Keywords: Starch; fiber; by-products.

Mar del Norte No. 5, Col. San Álvaro Azcapotzalco C. P. 02090, México, D. F.
Tel. y Fax: 5623 3088 email: colegioibq@hotmail.com, colegioibq@yahoo.com.mx

XX Biochemical Engineering National Congress
IX Biochemical Engineering International Congress
XIV Biomedicine and Molecular Biotechnology Scientific
Meetings
Veracruz, México March 16-18, 2016

STRUCTURED DIGLYCERIDES PRODUCTION VIA
PHOSPHOLIPASE A1 – CATALYSED GLYCEROLYSIS
Luis E. Castañeda Romeroa, Reyna Natividad Rangela, Rubi Romero Romeroa
and Ramiro Baeza Jiméneza

a

Centro Conjunto de Investigación en Química Sustentable UAEM-UNAM. Carr. TolucaAtlacomulco Km 14.5, Unidad San Cayetano. 50200. Toluca, Estado de México, México.

Acylglycerides, namely, monoglycerides (MAG), diglycerides (DAG) and
triglycerides (TAG), are the main components of oils and fats and have many
commercial applications. Consumption of TAG-rich oils is related to heart diseases
and premature development of atherosclerosis in obese subjects. Oils rich in DAG
have beneficial effects on human health, namely, weight loss, reduction of body fat,
as compared with consumption of TAG. Fish oil is well known for its high content of
omega-3 fatty acids (n-3 FA), with documented benefits on human health.
Docosahexaenoic acid (DHA) is one of the major n-3 FA found in this oil, and it has
proven that reduces the risk of heart disease and inflammatory cytokines and it
also inhibits tumour cells growth. The aim of the present work is to study the
phospholipase A1-catalysed glycerolysis for the production of structured DAG with
an elevated DHA content in a solvent-free system, evaluating different enzyme
loads (5, 10, 15 and 20%), temperatures (30, 40, 50 and 60oC), molar ratios of
substrates (1:1, 1:3, 1:6 and 1:9, oil:glycerol) and magnetic agitation speeds (300,
500, 700 and 900 rpm). The fatty acid composition of the oil will be determined by
selective derivatization. The extent of the reactions will be monitored by thin-layer
and gas chromatographies. According to our preliminary results, the best enzyme
load for conducting glycerolysis reactions is 10%, with respect to the total amount
of substrates. After that, we studied the effect of temperature and we found 50oC
as the best reaction temperature. So far, 60% n-3 FA has been incorporated into
DAG. However, when exploring different molar ratios and agitation speeds, the
percentage achieved can be further increased.
Keywords: diglycerides, phospholipase A1, fish oil
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EFFECT OF THE THERMAL PROCESSING ON BIOACTIVE
COMPOUNDS FROM QUINTONIL (Amaranthus hybridus)
Guadalupe López Garcíaa, Leticia Xóchitl López Martínezb and Ramiro Baeza
Jiménezc
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Quintonil (Amaranthus hybridus) grows as scrub and it is used as animal feed.
This typical Mexican vegetable is consumed in certain areas after a thermal
processing, including boiling, frying and steaming. Some reports in technical
literature indicate that quintonil contains bioactive compounds, namely, vitamins,
proteins, polyunsaturated fatty acids (PUFA) and phenolic compounds (PC), which
can prevent neurological, cardiovascular and inflammatory disorders, as well as
cancer. Thus, the aim of the present work is to establish the relationship between
the thermal processing and the bioactive compounds content as well as the
antioxidant activity due to thermal processing can modify sensorial properties and
nutritional value. We utilize spectrophotometric and chemical methods to determine
both bioactive compounds content (BCC) and antioxidant activity (AA): FolinCiocalteu, inhibition percentage of ABTS.+, DPPH., chlorophyll will be monitored by
Lichtentaler and Wellburn equations (1985) and PUFA composition will be
analysed by gas chromatography. According to our preliminary results, PUFA
content includes palmitic, oleic, linoleic and mainly α-linolenic (60% wt.) acid. PC,
expressed as mg gallic acid equivalents/100g quintonil, was 34.15, 28.71 and
162.68 for fresh, boiled and steamed quintonil, respectively. AA percentages using
ABTS.+ and DPPH-, ranged from 22 to 68% and from 61 to 83% respectively. As
we can see, there is an effect of thermal processing on both BCC and AA but we
still have work to do. It is worth mentioning that the extracts used for AA are
aqueous and we can employ and alcohol to extract the bioactive compounds. On
the other hand, we have to determine the chlorophyll content.
Keywords: quintonil, bioactive compounds, thermal processing
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EVALUATION CYTOTOXIC AND GENOTOXIC OF THE
PROTEIN ISOLATES TWO VARIETIES OF RUNNER
BEAN (Phaseolus coccineus L.)
Gerardo Teniente Martínez a, Aurea Bernardino Nicanora, Raquel Cariño
Cortésb, Leopoldo González Cruza, José Mayolo Simitrio Juárez Goiza.
aDepartamento

de Ingeniería Bioquímica, Tecnológico Nacional de México, Instituto Tecnológico de
Celaya, Av. Tecnológico y A. García Cubas S/N A.P 57. Celaya, Gto, Código Postal 38010,
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bInstituto de Ciencias de la Salud de la Universidad Autónoma del Estado de Hidalgo, Ex-hacienda
la Concepción, Tilcuautla Código Postal: 42160, San Agustín Tlaxiaca, Hidalgo, México

Currently, research in the nutraceutical foods have focused on the search for active
principles from natural sources to reduce or eliminate caused by chronic
degenerative diseases such as cancer, a disease that has claimed more lives in the
disturbances last years. In this area, legumes are considered promising sources of
bioactive compounds, specifically the genus Phaseolus, which being so vast has not
been studied in full, so that the objective of this study was to determine the cytotoxic
and genotoxic effect protein of two varieties of runner bean, for which the protein
extraction was performed by isoelectric precipitation, which was provided
intragastrically CD1 + mice using doses of 430 and 860 mg * kg-1 body weight for 7
consecutive days, peripheral blood samples were taken every 48 h for 18 days and
the micronucleus test was conducted to evaluate cytotoxicity and genotoxicida of
protein isolated using daunorubicin as positive control and saline 0.9% as a negative
control, the results showed that the protein runner bean has no genotoxic effects,
however if presented moderate cytotoxic activity, which gives an indication that could
be used as a therapeutic agent against cancer.
Keywords: Protein, coccineus, Cytotoxic, Genotoxic
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COMPARACIÓN DE MÉTODOS DE EXTRACCIÓN DE
ANTOCIANINAS Y COMPUESTOS FENÓLICOS DE
BEGONIAS (BEGONIA X THUBERHYBRIDA)
COMESTIBLES.
Elizabeth Barrón-Álvarez a, Deni Nava-Arenas a, Elsa Bosquez-Molina a
a
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El consumo de flores en la alimentación data desde la época prehispánica, no
obstante esta práctica ha ido disminuyendo debido a la poca información acerca
de sus propiedades, sin embargo existen una gran variedad de flores comestibles
que se emplean en gastronomía no solo para impartir color, fragancia y sabor si no
también propiedades funcionales. El objetivo del presente estudio consistió en
comparar diferentes métodos de extracción para compuestos fenólicos y
antocianinas en flores comestibles de Begonia (Begonia x thuberhybrida) rosa,
naranja y roja. Para cumplir dicho objetivo se elaboro un diseño de 9 experimentos
con un diseño de matriz de Taguchi teniendo como parámetros: solvente (etanol,
metanol y agua neutros y acidificados con HCl), concentración del solvente (0 ,50
y 100% V: V), acción mecánica (Homogeneización y Sonicación) y tiempo de
maceración (0, 60 y 120 min). Se pesaron 0.5 g de tépalos de begonia
previamente criogenizados y triturados con N2 líquido, y se añadieron 2 mL de
solvente, posteriormente se sometieron a la acción mecánica correspondiente, y
se maceraron a los diferentes tiempos. Las muestras se centrifugaron durante 30
min y el sobrenadante se decantó en un matraz aforado de 10 mL, ajustando el
volumen con la solución extractora correspondiente. Se utilizo la ecuación de
Wrolstad para cuantificar antocianinas, y el método de Folin-Ciocalteu para la
determinación de fenoles totales. La máxima concentración de antocianinas y
compuestos fenólicos se obtuvo en la begonia roja, teniendo así 5.18 g de
antocianinas por cada 100g de muestra (expresados como cianidina-3-glucósido)
y 39 mg por gramo de compuestos fenólicos totales (equivalentes de ácido gálico),
siendo superior en comparación con las otras coloraciones de flores. Las
condiciones de extracción mas optimas son utilizando metanol acidificado 1%,
homogeneizando y con un tiempo de maceración de 60 min.

Antocianinas; Begonia; Compuestos fenólicos.
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CHARACTERIZATION OF HYDROALCOHOLIC EXTRACT
OF CALENDULA OFFICINALIS DETERMINING THE
PROPORTION OF ITS MAIN COMPOUNDS AND
ANTIOXIDANT ACTIVITY
Hernández Rosas Nancy Alinea, Dra. Paula Figueroa Arredondob y Dra. Rosalva
Mora Escobedoa
aLaboratorio
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<List of authors (full names) should be typed with Arial font of 12-pointi, bold and
align center. Please underline the presenting author.>

In recent years the food industry has increased interest in plant foods also provide
nutrients, bioactive compounds containing a beneficial effect in the prevention of
certain diseases. These foods are called "functional foods". An example of functional
food is the flower of Calendula officinalis, by possess activity anti-inflammatory,
antithrombotic, antioxidant and anticancer activity. The aim of this study was to
characterize an alcoholic extract of C. officinalis addition to measuring its antioxidant
activity.The extract of C. officinalis flower weighing 0.5g sample was lyophilized, 20
mL of ethanol to 70% were added; He was allowed to macerate for 48 hours, filtered
to concentrate on a rotary evaporator at 40 ° C and 40 rpm. The extract will be carried
out a chemical analysis proximal getting protein 9.33% and total reducing sugars
0.099%. The total phenolic content was 335.50 mg of gallic acid / mL. For testing
antioxidant for ABTS and DPPH whose results were 33.70 mM Trolox equivalent / g
sample and 34.89 mM Trolox equivalent / g respectivamete performed.
Subsequently chromatographies were performed on thin layer and quantification of
these compounds via HPLC, Rf value determined by TLC of phenols catechin,
quercetin, gallic acid, caffeic acid, and Vanillin Routine was 0.8, 0.85, 0.78, 0.76,
0.87 and 0.84 respectively. A carotenoid where Rf 0.79 was also found. Finally the
concentration of the compounds was performed by HPLC where it was determined
that the major amount was for quercetin, rutin and ferulic acid, which are important
anti-inflammatory as well as for its antioxidant activity. With these results a cytotoxic
effect on the cell line A549 (lung adenocarcinoma) is expected.

Keywords: Calendula officinalis, activity antioxidant and characterization.
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EVALUATION OF LIPASE ACTIVITY IN NONCONVENTIONAL YEASTS USING AVOCADO OIL AS AN
INDUCTOR
García-Rivera, Martha Eugenia; Martínez-Corona, Ricardo y
González-Hernández, Juan Carlos.
Laboratorio de Bioquímica del Instituto Tecnológico de Morelia. Avenida Tecnológico #1500.
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Lipases are enzymes which biological function is to catalyze the triglyceride
hydrolysis to obtain free fatty acids and glycerol. Non-conventional yeasts are
those that do not belong to Saccharomyces genus; among the main applications of
the non-conventional yeasts can be highlighted the polluted-water treatment, fine
chemistry, food preparation, pharmaceutics, oenology and enzyme production. The
aim of this project is to evaluate the lipase activity of non-conventional yeasts and
the partial purification of the lipases which were inducted by avocado oil. The
implemented methodology consist in the activation of 13 yeasts strains in YPD
solid medium with ammonium phosphate dibasic, a qualitative screening of the
lipase activity was realized in Spirit Blue agar and culture in YPD liquid medium
with ammonium phosphate dibasic. The kinetic parameters determined were Td, ,
µ, pH, dry weight, substrate consumption by DNS, released p-NF quantification
and protein concentration was determinated. The statistics analysis was realized
and selection of the strains with major lipasic activity was evaluate with avocado oil
as an inductor by measuring the Kinect parameters, previously described.
Corresponding to the results, it has been quantitatively evaluated the lipasic activity
of 13 strains in YPD liquid medium. It can be preliminary concluded that yeast from
Candida, Yarrowia and Kluyveromyces genus, show major lipasic activity in
comparison with those species from Pichia and Saccharomyces genus.

Keywords: Lipases, non-conventional yeasts, avocado oil.
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QUANTYFING MAXIMUM THEORETICAL YIELDS OF 1,3PROPANEDIOL IN FERMENTATION PROCESSES
THROUGH A BLACK BOX MODEL
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César O. Sevilla-Pavóna, José I. Hernández-Oropezab

Faculty of Chemical Sciences, Universidad La Salle, Benjamín Franklin 47, 06140, México, D.F.
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The 1,3-propanediol (1,3-PDO) is a high-value organic compound in the industry,
due to its use as a monomer to manufacture plastics. In the world, over 100
thousand tons are produced annually, primarily through chemical synthesis. The
chemical process of 1,3-PDO production requires high temperature, high pressure
and expensive catalysts; therefore the cost of this diol is high. Because of the
possibility to use inexpensive raw materials, biological synthesis of 1,3-PDO
appears to be an attractive alternative to chemical synthesis. Several studies have
reported the biotechnological production of 1,3-PDO from glycerol by bacteria,
particularly Clostridium butirycum. In the glycerol fermentation with C. butirycum,
the 1,3-PDO is the major product, with acetic acid and butyric acid as by-products
in varying amounts depending on the growing conditions. Regardless of the
biochemical knowledge on C. butirycum, there are only a few studies in which the
1,3-PDO production is represented mathematically. The main purpose of this work
was to quantify maximum theoretical yields of 1,3-PDO in fermentation processes
through a black box model. The black box model consisted in the systemic
application of elementary and redox balances in the general equation of glycerol
fermentation. Two substrates, five metabolic products and the biomass were
considered in the model. Based on the degree of freedom analysis, it was
determined that theoretical maximum 1,3-PDO yield can be calculated from yield
coefficients for cell mass and product (acetic acid and butyric acid) formation.
Model predictions showed only slight deviations, less than 5% compared to the
values reported in the literature. Therefore, it can be stated that the model
adequately represents the essential features of glycerol fermentation in C.
butirycum.

Key words: 1,3-PDO; Black box model; Yield coefficient
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PRODUCTION OF AMYLASE FROM ASPERGILLUS NIGER
WITH SEVERAL NITROGEN SOURCES
Del Moral Ventura Sandra Tab., Miranda Sosa Alejandrab, Infanzon Rodríguez
María Inésb, Barradas Dermitz Dulce Maríab, Aguilar Uscanga María
Guadalupeb
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Amylases that hydrolyze starch α-1-4 and α-1-6 glycosidic bonds are the most
industrially important enzymes, used in many kinds of industries: energy, food,
pharmaceuticals etc. On the industrial level, Bacillus licheniformis, B. sutilis, B.
amyloliquefaciens and Aspergillus niger are the principal amylase producers.
Aspergillus niger ITV-01 was isolated from sugar cane bagasse and shows amylase
activity, but this has not been characterized. In previous studies some production
parameters were determined: inoculum size, optimum production temperature and
starch concentration (1x106 spores/ml, 34°C and 80 g/L, respectively). The objective
of this study was to produce amylase from A. niger ITV-01 for ethanol generation
from starch. Several nitrogen sources and concentrations were employed: yeast
extract (YE, 5-10 g/L) and ammonium sulfate (AS, 25 g/L). Calcium (0.3 g/L) effect
on production was also evaluated. With these combinations, six media were tested
in this study. Amylase production was monitored with the quantification of reducing
sugars during fermentation, and at the end of growth, activity was observed where
degradation had formed haloes on agar dishes with soluble starch. The medium with
AS (25 g/L) showed basal activity, increasing by 25% when calcium was added to
the medium. On the other hand, the media with AS (25 g/L) and YE (5 g/L) did not
show activity, although biomass increased. In this case, calcium did not have any
effect on activity. Finally, with YE medium (10 g/L) without and with calcium, activity
increased 60 and 80%, respectively. In conclusion, media with YE and calcium
enhanced amylase expression almost two-fold compared to the medium with AS.

. Keywords: Aspergillus niger ITV-01; amylases; yeast extract.
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Production of the entomopathogenic nematode,
Steinernema colombiense, in submerged culture
Sixto J. Pérez Campos, Ma. del Rocío López Cuellar, Adriana I. Rodríguez
Hernández, Norberto Chavarría Hernández
Cuerpo Académico de Biotecnología Agroalimentaria. Instituto de Ciencias Agropecuarias,
Universidad Autónoma del Estado de Hidalgo. Av. Universidad km 1, Rancho Universitario,
Tulancingo de Bravo, Hidalgo. CP 43600. MEXICO.

There is approximately half a million described insect species worldwide and 10% of
them would behave as pests. The control of such pest populations are mainly based
on the application of chemicals, which has important implications in ecological
damage. The integrated pest management (IPM), currently based of the FAO
phytosanitary activities, combines a variety of control methods including crop
rotation, use of pest resistant varieties and the conservation of natural enemies such
as entomopathogenic nematodes (EPN's), that are strict enemies of arthropods. The
EPN’s can be produced in great amounts through in vivo and in vitro culture
methods. The in vitro production using liquid media is the best method for the mass
production of EPN's. The cost of producing 1 million of the EPN, Steinernema
carpocapsae, is one-tenth of the cost of producing it by in vivo methods using
Galleria mellonella. In 2007, a new EPN species was described in Colombia: S.
colombiense, which exhibited interesting biocontrol capacities. The purpose of this
paper is to contribute to a better understanding of the production of S. colombiense
in orbitally agitated systems. Monoxenic liquid cultures were carried out in orbitally
agitated flasks, 28°C and 120 rpm. The tested culture medium was complex,
containing animal proteins and vegetable oils. The results showed that it can be
obtained over 50,000 infective juvenile stages-S. colombiense per ml of medium,
within 8 days of fermentation; however, it is necessary to clarify the implications of
basic engineering on the actual mixing conditions and prevailing oxygen balances,
and possible correlations on the outcome of these bioprocesses.

Keywords: Steinernema colombiense; production in vitro; liquid medium.
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Study the effect of enriched culture media with nutrients
on growth and ethanol production native yeast Pichia
kudriavzevii ITV-S42
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Medellín De Bravo, Veracruz, 94277, MEXICO

Recently, it has been considered as an alternative to improve the process of
fermentation, the use of yeast species that possess features of interest and
achieve high yields and productivities. Pichia kudriavzevii ITV-S42, an isolated
native yeast of spontaneous fermentation of sweet sorghum juice, has desirable
characteristics in fermentation processes as tolerance to acetic acid 18 g/L,
thermotolerance at 40 ° C, tolerance to toxic compounds and exhibit Killer Activity.
It is capable of assimilating glucose, fructose and glycerol as the carbon source;
increasing yeast extract in the culture medium promotes substrate consumption
and ethanol production, even at high concentrations of glucose (200 g/L). The aim
of this study was to evaluate the effect of enriched culture media with nutrients on
growth and ethanol production Pichia kudriavzevii ITV-S42; therefore, kinetics were
carried out using a semi-synthetic fermentation media and the concentration of the
nutrients is increased in the culture media with reference to the media evaluated by
Ortiz-Muñiz et al. (2010). The results showed that increasing the concentration of
salts in the culture media with 200 g/L glucose, is reduced nearly 12 h fermentation
time, leading to increased productivity. With increasing yeast extract and salts in
the culture medium was improved ethanol tolerance of 35 g/L to 90 g/L and a
decrease in fermentation time of 24 h. Therefore, the ability of the yeast to produce
ethanol at high concentrations of sugars, unlike the genus Pichia, drives research
into kinetic and metabolic behavior for biotechnological use.
Keywords: Pichia kudriavzevii; bioethanol; yeast
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DESIGN AND OPTIMIZATION OF A CULTURE MEDIUM
FOR Beauveria bassiana IN SUBMERGED CULTURE
Jazmín Zúñiga Zamudio, Sergio García Salas, Ma. de Lourdes Moreno Rivera
Unidad Profesional Interdisciplinaria de Biotecnología. Departamento de Bioingeniería.
Av. Acueducto s/n. La Laguna-Ticomán. México, D.F., jzunigaz0500@alumno.ipn.mx

Due his effectivity against pests and his economic and environmental advantages,
the culture of the entomopathogenic fungus Beauveria bassiana is desirable to be
used as bioinsecticida. This application means the necessity of production
processes that guarantee product availability and the design of economic culture
media to improve the productivity. The objective of this work was the design of a
culture media to improve the productivity of spores from the strain BbPM of
Beauveria bassiana in submerged culture. From the analysis of the effects of 19
factors on the growth of the microorganism with a screening design Plackett
Burman, a 23 + star central composite design was developed in order to
determinate the optimal composition for culture media. The experiments were
made in Erlenmeyer flasks of 250 mL with 100 mL of volume of medium, were
stirred at 250 rpm, temperature of 22± 2 ºC and pH adjusted at 5.4. The count of
spores per mL was performed in Neubauer chamber every 24 hours. The software
Statgraphics Centurion (StatPoint) was used for the response surface analysis.
The composition of the culture media lets reach a productivity of 1 x10 10 spores L-1
h-1 in a process of 96 h.
Keywords: Bioinsecticide, Entomopathogenic, Optimization
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SCREENING OF COMPONENTS OF THE CULTURE
BROTH FOR Metarhizium anisopliae.
Sandra Mejía Ramírez, Carlos Orozco Álvarez, Sergio García Salas.
Instituto Politécnico Nacional, Unidad Profesional Interdisciplinaria de Biotecnología IPN-UPIBI,
Departamento de Bioingeniería Av.Acueducto s / n, Barrio La Laguna Ticomán, 07340 Gustavo A.
Madero, México D.F.

Biological control is a constantly growing agricultural practice that seeks the total or
partial destruction of pathogens and insect pests, often using their natural enemies.
There are numerous reports on the use of entomopathogenic microorganisms
which by its ability to cause disease and death in insects, are used as biological
control agents. Fungi have unique invasion mechanisms that enable them directly
through the cuticle of insects, making them excellent biological control agents. In
any biotechnological process it is to achieve maximum productivity. Among the
main factors that determine the productivity, the composition is culture medium.
Before optimizing a culture medium should be selected components of said
medium.
In this work the Plackett Burman method addressed in selecting the sources of
carbon, nitrogen and phosphates, which significantly influence the production of
spores. The carbon sources were tested: molasses, glucose and sucrose, while
nitrogen sources were: corn cooking water, yeast extract and soybean meal.
Experiments were conducted in 250 ml flasks Erlenmenyer under the following
operating conditions: temperature 24 ° C, pH 7 and 250 rpm.
Statistical analysis of the results shows that the carbon source and nitrogen source
that significantly influence the sporulation of the fungus, are molasses and corn
cooking water, respectively.

Keywords: entomopathogenic fungus, Plackett Burman, Bioinsecticide

Mar del Norte No. 5, Col. San Álvaro Azcapotzalco C. P. 02090, México, D. F.
Tel. y Fax: 5623 3088 email: colegioibq@hotmail.com, colegioibq@yahoo.com.mx

XX Biochemical Engineering National Congress
IX Biochemical Engineering International Congress
XIV Biomedicine and Molecular Biotechnology Scientific
Meetings
Veracruz, México March 16-18, 2016

Mar del Norte No. 5, Col. San Álvaro Azcapotzalco C. P. 02090, México, D. F.
Tel. y Fax: 5623 3088 email: colegioibq@hotmail.com, colegioibq@yahoo.com.mx

XX Biochemical Engineering National Congress
IX Biochemical Engineering International Congress
XIV Biomedicine and Molecular Biotechnology Scientific
Meetings
Veracruz, México March 16-18, 2016

OPTIMIZATION OF AGITATION, AERATION AND TWEEN80 CONCENTRACIÓN ON LACTOBACILLUS PLANTARUM
CULTURE FOR USE AS A PROBIOTIC
Gutiérrez-Sarmiento Wilbert, Ventura-Canseco L. M. Cristina
Maestría en Ciencias en Ingeniería Bioquímica. Instituto Tecnológico de Tuxtla Gutiérrez. Carretera
Panamericana Km. 1080, C.P. 29050. Tuxtla Gutiérrez, Chiapas, México. wilbertgtzs@gmail.com

The culture of lactic acid bacteria (LAB) on commercial scale has been of great
importance for different types of industries due to production of organic acids such
as lactic and acetic acid (Wang et al, 2014.); and for the production of probiotic
products (Sanders et al., 2013). Lactobacillus plantarum BAL-03 is a lactic acid
bacteria isolated from the taberna (Alegría-Mundo, 2012); and demostrated a high
population growth and production of lactic acid, further more important probiotic
attributes in vitro and in vivo cultures from flask level culture (González-Escobar,
2013; Ramirez-Torres, 2015). However in commercial scale cultivation the systems
are agitated and aerated tanks that promote the growth of microorganisms.
Therefore a response surface methodology (RSM) was performed to determine the
effect caused by agitation, aeration and addition of Tween 80 on biomass and
lactic acid production, and resistance to gastrointestinal simulation. 27
experimental units were made, and cell growth, substrate consumption, lactic acid
production, and resistance to the gastrointestinal simulation was determined. After
making the experimental units, the results were analyzed using the Statgraphics
Centurion software. Preliminary results submitted to analysis of variance show that
there is a statistically significant difference (P <0.05) on the resistance to
gastrointestinal simulation related to the presence of Tween 80 in the medium. It
has also been an increase in cell growth related to the amount of agitation; while a
benefit lactic acid production in the absence of aeration. We have obtained the
optimal levels for each variable, and got a parameter that is related to desirability
variables desired response.

Keywords: Probiotics; Lactic acid bacteria; Lactobacillus plantarum
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OPTIMIZATION OF FERMENTATION MEDIUM FOR THE
PRODUCTION OFMetarhizium anisopliae.
Sandra Mejía Ramírez, Carlos Orozco Álvarez, Sergio García Salas.
Instituto Politécnico Nacional, Unidad Profesional Interdisciplinaria de Biotecnología IPN-UPIBI,
Departamento de Bioingeniería. Av.Acueducto s / n, Barrio La Laguna Ticomán, 07340 Gustavo A.
Madero, Mexico DF.

Agricultural biotechnology is aimed at solving problems of low economic production
and crop losses, caused by biotic and abiotic factors of the field and its main
objective is to reduce reliance on chemical, without affecting or even increase rural
productivity. There are several optimization methods, among which are full and
fractional factorial designs. These belong to the response surface methods which
allow testing multiple independent variables in a minimum number of experiments.
The design can deal with several factors, with two or more levels; and it has been
successful in optimizing culture media in many fermentation processes.
In this paper the culture medium using a central composite design 22 + star, with
which the effects of two factors were studied at different concentrations was
optimized. Analyzing factors include molasses as carbon source and corn cooking
water as nitrogen source. Experiments were carried out in 250 mL flasks
Erlenmenyer with 100 mL of medium, under the following operating conditions:
temperature 24 ° C, pH 7 and 250 rpm. Samples were taken every 24 hours and
became counting spores with a Neubauer chamber.
The results showed that concentrations of molasses 50 to 60 g / L and corn
cooking water 30 to 35 g / L produced spore concentrations of the order of 108
spores / mL.

Keywords: Bioinsecticide, entomopathogenic fungus, central composite design.
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ENZYMES PRODUCTION BY SOLID STATE
FERMENTATION IN COCONUT MESOCARP USING
Trametes polyzona
Rincón Reyna Priscila Gabrielaa*, Rincón Reyna Jocelyn Fernanda a,
Mondragón Rojas Ana Gabrielaa, Hernández Delgado Natalia Ceciliaa, Ortiz
Moreno Aliciaa, Jiménez García Epifanioa, Arana Cuenca Ainohab, Sánchez
Pardo María Elenaa
a Escuela Nacional de Ciencias Biológicas, Instituto Politécnico Nacional. Departamento de
Ingeniería Bioquímica. Prolongación de Carpio y Plan de Ayala s/n, Colonia Santo Tomás, Del.
Miguel Hidalgo, CP 11340, México, D.F., México.
b Universidad Politécnica de Pachuca. Laboratorio de Microbiología Molecular. Carretera PachucaCiudad Sahagún Km. 20 Rancho Luna Ex-Hacienda de Santa Bárbara, C.P. 43830, Zempoala,
Hidalgo, México.
* priz2violeta@gmail.com

The coconut mesocarp consists of hard fibers and medullary tissue composed
mainly of cellulose, hemicellulose and lignin. Despite of the different uses, it is
considered an agro-industrial waste. Due to the chemical composition, it can be
used as substrate in a process of solid state fermentation (SSF) with filamentous
fungi producing extracellular enzymes with hydrolytic activities of industrial interest.
In this work the production of cellulase, xylanase and laccase enzymes by
Trametes polyzona in solid state fermentation is described using as substrate the
coconut mesocarp. Enzyme activities were determined every 24 h. for 10 days,
indirectly by measuring the production of enzymes by determining the total protein
content (Bradford method), using the ABTS radical oxidation for laccase activity
and using the Miller(1959) method for cellulase and xylanase activity. The highest
cellulase and xylanase activity was observed on the 2nd day of fermentation with
0.36U / gram of dry sample (gds) and 2.04U / gds respectively, obtaining values of
5.3 U / gms for laccase activity in the 8th day of fermentation. Therefore the
coconut mesocarp is considered a good substrate used as sole carbon source in
SSF for producing hydrolytic and oxidative enzymes of industrial interest as
laccases and xylanase.
Keywords: Solid state fermentation; enzymes; coconut.
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XYLITOL PRODUCTION BY FED-BATCH CULTURE FROM
HYDROLYZED SWEET SORGHUM (Sorghum bicolor (L.) Moench)
BAGASSE WITH Candida tropicalis IEC5-ITV
Infanzón-Rodríguez María Inesa, Mendoza García Patricia Guillerminaa, Beatriz
Torrestiana Sáncheza, Benigno Ortiz Muñiza, María Guadalupe Aguilar Uscangaa
and Javier Gómez Rodrígueza*

a

Departamento de Ing. Química y Bioquímica,Unidad de Investigación y Desarrollo en AlimentosInstituto Tecnológico de Veracruz. Av. Miguel A. de Quevedo 2779, Col. Formando Hogar. CP.
91860. Veracruz, Ver. México. *javgomezr@gmail.com

Xylitol is a sugar-alcohol with a sweetening power similar to sucrose,
application in the food and pharmaceutical industries, due to its
property. In recent years, its production by the fermentative pathway
xylose contained in the hemicellulose fraction of agro-industrial waste
studied.

with an
anticaries
using the
has been

Xylose obtained by bagasse hydrolysis can be converted to xylitol by Candida sp.
Yeast; however, this bioconversion is inefficient, mainly because of inhibitory
compounds produced during hydrolysis.
Therefore, this study aimed to establish the best conditions xylitol production using
Candida tropicalis IEC5-ITV and hydrolysed sweet sorghum bagasse (HSSB) in
fed-batch culture. The effect of oxygen was evaluated, testing different aerations
flows (0.2, 0.5 and 0.8 vvm) and shaking (150 rpm); the best OTR was 68.05 mg
O2L-1h-1 (150 rpm and 0.5 vvm) when
the
highest
yield xylitol (0.57 gg-1)
-1 -1
a productivity of 0.11 gL h and a specific growth rate of 0.15h-1 were achieved. In
order to use 100% HSSB, the next strategy was to use a fed-batch culture,
evaluating two types of feeding: exponential F=0.055*exp µ.t and pseudo-stationary
F= F0. The best yield of 0.55 gg-1 and productivity of 0.091 gL-1 h1 were obtained in
pseudo-stationary feeding (F= 0.4 mL min-1 and a xylose concentration of 23.63 gL1
in the HSSB), which increased the yield by 48% with respect to batch culture
with HSSB. As can be appreciated, Candida tropicalis IEC5-ITV is able to produce
xylitol from xylose obtained from the hemicellulose fraction of HSSB in a fed-batch
culture.
Keywords: xylitol; Candida tropicalis; fed-batch; sorghum bagasse.
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“PRODUCTION OF BACTERIAL CELLULOSE BY
Gluconacetobacter entanii FROM DIFFERENT CARBON
SOURCES”
Authors: Irais Adriana Gonzalez Gonzalez, Esmeralda M. C. Karina Mendoza
Gamboa, Dr. Hugo Alberto Velasco Bedrán.
Bioprocess Engineering Laboratory, Department of Biochemical Engineering, ENCB, IPN.

Gluconacetobater entanii AJ251110 is a microorganism capable of growing on
various carbon sources, producing acetic acid, cellulose and other water soluble
polymers. Growth in static liquid medium forms a film, in the air-liquid interface.
Cellulose synthesis comprises conversion of the carbon source to UDP-glucose,
followed by its polymerization, prior to the cellulose synthase enzyme complex
secretion.
Seven different culture media were used, with different carbon sources,
monosaccharide, disaccharide, a complex source, ethanol and acetic acid. Static
culture was carried out and samples were taken at three different times 72, 120
and
192
hours.
Different
initial
pH
values
were
tested.
For analyzing the structure of the cellulose fibrils scanning electron microscopy
was used.
Results: They suggest that the carbon source for the highest production of
cellulose is a complex substrate ("brown sugar"), resulting in an average fibril width
of 0.127 µm, followed by ethanol, glucose, fructose, sucrose and acetic acidethanol with 0.121, 0.1, 0.084, 0.066 µm, average fibril diameter, respectively for
each of the carbon sources. The width of the biofilm formed was measured. Again
the "piloncillo" generates the highest value, followed by the monosaccharides,
sucrose, ethanol, and acetic acid-ethanol.: Thus the metabolic pathway described
by Velasco (2007) for the synthesis of cellulose is correct. The microorganism is
able to grow in medium without acetic acid, or any sugar, ethanol only by changing
the initial pH value of the culture medium with a mineral acid.
Keywords: cellulose, fibrils, ethanol.
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HYDROLITIC ENZYMES PRODUCTION BY
SOLID STATE FERMENTATION IN NOPAL
Rincón Reyna Priscila Gabrielaa*, Rincón Reyna Jocelyn Fernanda a,
Mondragón Rojas Ana Gabrielaa, Hernández Delgado Natalia Ceciliaa, Ortiz
Moreno Aliciaa, Jiménez García Epifanioa, Arana Cuenca Ainohab, Sánchez
Pardo María Elenaa
a Escuela Nacional de Ciencias Biológicas, Instituto Politécnico Nacional. Departamento de
Ingeniería Bioquímica. Prolongación de Carpio y Plan de Ayala s/n, Colonia Santo Tomás, Del.
Miguel Hidalgo, CP 11340, México, D.F., México.
b Universidad Politécnica de Pachuca. Laboratorio de Microbiología Molecular. Carretera PachucaCiudad Sahagún Km. 20 Rancho Luna Ex-Hacienda de Santa Bárbara, C.P. 43830, Zempoala,
Hidalgo, México.
* priz2violeta@gmail.com

For decades the agro-industrial wastes have been a focus for many researchers
worldwide because of its constituents may be raw material to produce various
products of interest. Agricultural crop nopal residues are rich in cellulose,
hemicellulose and lignin; given its composition, they can be used as substrates in a
process of solid state fermentation (SSF) with filamentous fungi capable of producing
extracellular hydrolytic enzymes with activities of industrial interest.
The main aim of this work was to describe the production of cellulase and xylanase
enzymes by Trichoderma harzianum and Trametes polyzona by solid-state
fermentation using vegetable nopal and prickly pear paddle as substrates. For T.
harzianum, the xylanase enzyme activity increased on vegetable nopal paddle with
2.34 U/g ds (gram of dry sample) on the 5th day of fermentation, while the prickly
pear paddle turned out to be a better substrate for the cellulase activity with 0.57 U/g
ds at the 3rd. day. For T. polyzona, the activity of both enzymes increased and the
highest activity was yield on the 5th day of fermentation on vegetable nopal paddle,
with values of 4.38 U/g ds for xylanase and 1.00 U/g ds for cellulase.

KEYWORDS: solid fermentation, xylanase, cellulase, Trichoderma harzianum,
Trametes polyzona.
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CONTINUOUS AND BATCH ETHANOL PRODUCTION BY
Scheffersomyces stipitis ACL 2-1 RD IMMOBILIZED ON
VINE SHOOT
Betsy Suhail Yñiguez Balderasa, Benigno Ortiz Muñizb, Beatriz Gutiérrez
Riveraa, José Manuel Domínguez Gonzálezc, María Guadalupe Aguilar
Uscangab
a

Instituto Tecnológico Superior de Tierra Blanca, Tierra Blanca, Ver., Mexico. b Instituto
Tecnológico de Veracruz, Unidad de Investigación y Desarrollo en Alimentos (UNIDA), Calz. Miguel
Ángel de Quevedo 2779, Col. Formando Hogar, Veracruz, Ver., México. c Universidad de Vigo,
Centro de Investigación, Transferencia e Innovación, Ourense, España.

The search of new technologies for ethanol production is mainly due to biofuels are
a renewable option and friendly to the environment. Immobilized cell systems for
ethanol production have advantages over conventional free cell systems, the ones
are higher ethanol yields and ethanol productivity, higher system stability and a
shorter fermentation time. Immobilization by adsorption using unconventional
carrier such as vine shoot is a technological and economical option for improving
ethanol production. The aim of this study was to perform continuous fermentation
in packed column and batch fermentation in stirred tank with Scheffersomyces
stipitis ACL 2-1 RD immobilized on vine shoot, using synthetic culture medium with
70 gl-1 of glucose, at a dilution rate of 0.05 h -1. Similar results were obtained in the
batch fermentation in stirred tank and continuous fermentation in packed column of
19 and 21 gL-1 of ethanol, sugar conversion rates of 70 and 73% and ethanol
yields of 0.42 and 0.45 gg-1 respectively. As to the productivity an increase is
observed in 2.3 times by using a continuous packed column system. The high
productivities have been attributed in the immobilized cell systems to an effective
cell retention in the bioreactor, preventing or at least reducing the phenomenon of
washing cells. Likewise, the ability to recycle the immobilized cell inoculum allows
the carrier to be profitable for use in continuous or batch fermentation. The
biotechnological production of ethanol is improved with the use of continuous
systems using a column packed with Scheffersomyces stipitis ACL 2-1 RD
immobilized on the agro-industrial waste evaluated.

Palabras clave: immobilization; ethanol, continuous culture.
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BIOCHEMICAL CHARACTERIZATION OF XYLOSE
TRANSPORT IN NON-CONVENTIONAL YEASTS

González-Hernández, Juan Carlos a *., Alejandra
lejandra Karina Estrada Ávila b y
Antonio Peña b

a

b

Laboratorio de Bioquímica. Instituto Tecnológico de Morelia. Instituto Fisiología Celular-UNAM.
Celular
*E-mail: jcgh1974@yahoo.com

Xylitol is a product of the bioconversion of xylose
xylose,, which has many commercial
uses established in industry. Sweetener has a high value compared to sucrose. It
is obtained by chemical processes from hydrolysates of lignocellulosic waste.
waste
However, the purification is costly, so alternate routes are chosen for
f
xylose
conversion using microorganisms capable of incorporating this sugar to their
fermentative pathways, thus achieving the required energy and reduce the
t costs. It
has been evaluated and found yeasts cells growth in medium enriched with xylose
as compared
ompared to those grown in YPD with glucose medium. The capacity and a
ability to ferment xylose will be held in strains of Debaryomyces hansenii,
Clavispora lusitaniae, Kluyveromyces marxianus, Saccharomyces cerevisiae,
Zygosaccharomyces guilliermondi bail
bailii and Candida genus. The analysis of the
different strains involves the study of their ability to transport xylose into the cell,
assimilation and production of xylitol and ethanol.
With the results obtained and existing literature is believed possible to optimize the
production of xylitol or etanol laboratory a level.

Palabras clave: Xylose, Transport, Yeasts.
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PHYTOPROTEASES PRODUCTION IN STIRRED TANK
BIOREACTOR
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1Laboratorio
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México

Jacaratia mexicana, an endemic Mexican plant that contains cysteine proteases with
therapeutic and industrial applications. Currently, the only way to obtain these
proteases is from J. mexicana fruits latex, which is a limitation because the plant
fructification takes place only in a short period once in a year. In searching for a
sustainable way to produce these proteases, different experimental crops have been
established under the supervision of the Laboratory of Plant Enzymes at CEPROBI,
demonstrating a new agroindustrial option. Here we present another alternative for
the production of these enzymes, the cell suspension culture of J. mexicana.
Previously we have investigated the enzyme production in shake-flasks, and several
0.5 L bioreactors (airlift, bubble column and stirred tank). The aim of this work was
the proteolytic enzyme production by cell suspension culture in a 5 L stirred tank
bioreactor. The suspension culture was established from J. mexicana callus, in MS
media culture, supplemented with 3% sucrose, B5 vitamins, 0.17 g L-1 KH2PO4, 0.5
mg L-1 2, 4-dichlorophenoxyacetic acid and 0.25 mg L-1 6-bencilaminopurine. The
bioreactor was operated at 229 rpm, with a 0.5 vvm aeration rate and 4 L operation
volume. Proteolytic activity, protein and biomass concentration in the clarified broth
samples were assayed every 7 days. We obtained 9.8 g L-1 biomass in dry weight,
the phytoproteases were produced with proteolytic activity and were isolated from
the clarified broth. The J. mexicana cell suspension culture was successful, it was
conducted during 28 days in 5 L stirred tank bioreactor. The protein concentration
and proteolytic activity were proportional to biomass growth.

Keywords: cell suspension culture, stirred tank bioreactor, proteolytic enzymes
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ELABORATION OF PASSION FRUIT LIQUEUR
Carolina Pinzón Magaña, Alejanda Flores Castro, Isaías Pelaéz Pelaéz, José
Odín Méndez Ríos, Aley Loaeza Ana Iris.
Instituto Nacional de Mexico Tecnologico de Acapulco Departamento de Ingenieria Química y
Bioquimica, Av Instituto Tecnológico s/n, Crucero de Cayaco Acapulco, Gro., México, C.P 39905

The passion fruit (pasiflora Edulis) fruit with high nutritional content (Vitamin A,
ascorbic acid, calcium and iron) and energy (78cal per 100g. Of pulp) with a
production of 246.4 tons per year in Mexico, which is why it is feasible elaboration
of products based on this. The alcoholic fermentation is a biological process in the
absence of oxygen which involved microorganisms processed carbohydrates.
Industrially the elaboration of an alcohol in form of ethanol leaves considerable
economic income as it has a strong consumer demand. Competition in the area of
preparation of passion fruit-based products is minimal and therefore consumption
and marketing is favorable. In developing this solution, it provides a new product,
made from an aphrodisiac fruit, little-known and widely cultivated in the area,
besides it impulses the agricultural sector in the region. The main objective is the
elaboration of a passion fruit liqueur that is pleasing to the consumer, carried out in
a process of fermentation in a bioreactor type BATCH. The yeast Saccharomyces
cerevisiae as a causative organism of degrading the glucose fermentation from the
wort was used. The process was evaluated by biochemical tests, determining the
pH, Brix, ºGay Lussac, 16º Brix and pH 4.1, over a period of fermentation of 24
days (3.5 weeks), fulfilling the main goal of this project by providing a different
product taking advantage of a little tropical fruit of great recognition and beneficial
properties for humans.

Key Words: Passion Fruit; Reactor; Fermentation.
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INCREASED PRODUCTION LIPASE USING NOIONIC
SURFACTANTS

a

García Silvera, Edgar Edurman; Morales Martínez, Fernando; Trejo
Hernández, María del Refugio*;
Biotechnology Research Center, University of the State of Morelos. University Av. 1001, Chamilpa
CP 62209 Cuernavaca, Morelos Mexico.
mtrejo@uaem.mx

Lipases (EC 3.1.1.3) belong to a group of hydrolytic enzymes whose biological
function is to catalyze the hydrolysis of triglycerides to obtain end products as free
fatty acids and glycerol or intermediates as mono- or diglycerides. One of the
problems in the production of lipases is the establishment of culture media that
allow an increase in the production.
Lipase production is mainly influenced by the type and concentration of the carbon
source. The use of carbon lipid appears to be generally essential to obtain a high
lipase production, furthermore it has been reported that the addition of nonionic
surfactants in the culture medium increased the production of lipases
The objective of this study is to investigate the production of a mutant chemistry
lipase from Serratia marcescens, studying the composition of the culture medium
using oleic carbon sources (soya oil, coconut oil and waste cooking oil) and the
addition of surfactants not ionic (Tween 80 and Triton X-100).
The results showed an increase of about 2 times the volumetric activity was
obtained with the addition of Triton X-100 and soybean oil. The effect of the
concentration of soybean oil and Triton X-100 was also evaluated using an
experimental design 2n. The best results were obtained with a soybean oil
concentration of 4% and a concentration of 0.05% Triton X-100 (122U/ml).

Keywords: lipases; nonionic surfactants
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IDENTIFICATION OF THE THERMOTOLERANT FUGI
LICHTHEIMIA RAMOSA H71D AND PURIFICATION OF A
64 KDA ENDOXYLANASE
María Teresa Alvarez-Zúñigaa, Alejandro Santiago-Hernándeza, Karla RiveraHernándezb, Sergio Trejo-Estradab, María Eugenia Hidalgo-Laraa
Centro de Investigación y Estudios Avanzados del Instituto Politécnico Nacional (CINVESTAVIPN)a, Centro de Investigación en Biotecnología Aplicada (CIBA-IPN)b

Plant biomass is the source of carbon and energy more abundant in the world. It
consists of 75-80% cellulose and hemicellulose, and 20-25% of lignin, or almost
entirely of lignocellulose, the name given to a set of three polymers: cellulose,
hemicellulose and lignin. Among the most abundant agricultural residue in the
world are bagasse and sugar cane bagasse. The annual production of sugar cane
bagasse is about 13,603,237 tons annually, while the bagasse is 434.217 tons.
These materials have been used in the generation of compost and in recent years
has increased interest in them for the production of biofuels. One possible way to
degrade lignocellulosic materials is by microbial enzymes that can hydrolyze the
vegetable cellular wall. The filamentous fungi are the primary source of hydrolases.
In the working group we are interested in the study of industrial enzymes. 47 fungal
strains were isolated from bagasse, the strain H71D was chosen because its ability
to grow on a wide range of temperatures (heat-tolerant, with optimum growth
temperature of 37°C) and present lignocellulosic activity. H71D was identified both
morphologically and molecularly (ITS, and secondary structure of the ITS2) as
Lichtheimia ramosa. In recent years, the production of different enzymes by L.
ramosa was reported, however none of them has been purified. In the laboratory
we purify a 64 kDa endoxylanase with optimal activity at pH 6.0 and temperature of
65°C.

Keywords: Lichtheimia ramosa, ITS, xylanase
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AVOCADO OIL AS AN INDUCTOR SUBSTRATE FOR
LIPASE PRODUCTION BY Kluyveromyces marxianus
Martínez Corona Ricardoa,b, Cortés Penagos Carlosb y González-Hernández,
Juan Carlosa*
a

Laboratorio de Bioquímica. Instituto Tecnológico de Morelia. Instituto Fisiología Celular-UNAM.
*E-mail: jcgh1974@yahoo.com.
b Facultad de Químico Farmacobiología de la Universidad Michoacana de San Nicolás de Hidalgo

Lipases are enzymes that catalyze a wide variety of hydrolysis, esterification and
transesterification reactions, thus they have been placed in numerous industrial
processes within the food, paper, pharmaceutical, and energy industry, among
others. Despite the fact that they are produced by the majority of living organisms,
their study has focused on bacteria and fungi; nevertheless, for industrial lipase
production only a few species are used, which is why more efficient and cheaper
alternatives are being researched. Lipase production in microorganisms happens
through induction in the presence of a lipid substrate as a carbon source. The use
of organic residues (with a high triacylglycerol content) has been proposed; the use
of corn liquor, soy and olive oil, sugar cane molasses etc. have been reported. In
this paper we propose the use of avocado oil, a fruit with a large production in
Michoacan, as an inductor substrate for lipase production with Kluyveromyces
marxianus, a yeast hat was isolated from the state's natural environments, with
unique characteristics: a high growth rate, resistance to high temperatures and the
ability to secrete proteins. To assess the effect of avocado oil concentration on
growth and lipase production, concentrations between 0.5% and 3.5% in YPD base
medium; the kinetics were done in Erlenmeyer flasks with a volume of 100 mL, initial
pH of 6.5 and incubation at 200 rpm and 30° C. The avocado oil promoted lipase
synthesis (released into the extracellular medium), having a greater production at
high oil concentrations; nonetheless, the oil's presence impacted on the yeast,
limiting its growth. Further studies will focus on the biochemical and molecular
characterization of the lipases produced by K. marxianus.

Keywords: Lipases; Avocado Oil; Kluyveromyces marxianus.
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CULTURE OF THE ENTOMOPATHOGENIC FUNGUS
Beauveria bassiana IN 7 L BIOREACTOR
Jazmín Zúñiga Zamudio, Sergio García Salas, Ma. de Lourdes Moreno Rivera
Unidad Profesional Interdisciplinaria de Biotecnología. Departamento de Bioingeniería.
Av. Acueducto s/n. La Laguna-Ticomán. México, D.F., jzunigaz0500@alumno.ipn.mx

The utilization of the entomopathogenic fungus Beauveria bassiana in biological
control of pests is growing owing to its environmental and economic benefits and
safety to human health. Traditionally, solid-state culture has been used to produce
the fungus. However, due to the accumulation of metabolic products, the difficulty to
the control of the process conditions and the requirements in workforce and
infrastructure that the process involves, it is complicated to scale-up the process in
solid substrate. Liquid culture in bioreactors is an alternative for the production of
infective agents of the microorganism. The objective of this work was the production
of spores of Beauveria bassiana in a 7 L stirred-tank bioreactor as part of the
scale-up from flask culture. The experiments were made at room temperature
(23± 2 °C) on a stirred-tank biorreactor of 5 L operating volume. It was used a culture
medium whose composition contained glucose, soy flour and salts, with initial pH of
5.4. The gradual change in the agitation in a range of 120-310 rpm and constant
stirring at 310 rpm were tested. The mode of operation of the process as fed batch
and batch culture were tested too. Maximum spore productivity 1 x1010 ± 9x108
spores L-1 h-1 was reached with a batch culture and constant stirring at 310 rpm in a
process of 97 h.

Keywords: Entomopathogenic, Scale-up, Submerged culture
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XYLITOL PRODUCTION BY Candida tropicalis and Candida kefyr
FROM CORN COBS.
María Fernanda Muñoz Sánchez a, Miriam Piña Díaz a, Juan Carlos González
Hernández a, Jaime Saucedo Luna b, Mariana Alvarez Navarrete a, Yadira
Belmonte Izquierdoa
Instituto Tecnológico de Morelia, Avenida Tecnológico 1500, Lomas de Santiaguito, 58120 Morelia,
a
Mich. Universidad Michoacana de San Nicolás de Hidalgo, General Francisco J. Mujica S.N.,
b
Morelia Mich.

In Mexico, agricultural activity generates lots of agro-industrial wastes like corn cob
(CC), which is composed of 15% lignin, 35% hemicellulose and 45%
cellulose. Hemicellulose is mainly composed of xylose (48-54%) and arabinose
(33-35%). Michoacan is the fifth state in production of corn, with 6.5% of total
production. By using corn waste and give added value to this, the producer is the
beneficiary. Xylitol is a polyol produced by catalytic dehydrogenation of xylose or
by fermentation using yeasts, especially Candida species. Xylitol is used
industrially for the production of sweeteners, calorie restriction food, medicine and
oral hygiene, but their use is limited due to high cost of production. Obtaining xylitol
by fermentation requires mild conditions, has high yields and is environmentally
friendly. The objective of this work is to obtain xylitol from fermentation CC
by Candida tropicalis and Candida kefy and compare performance with Candida
guilliermondi, a yeast used for standard producing xylitol. CC was selected,
washed and subjected to an alkaline treatment with NaOH to remove hemicellulose
to be used as a substrate for xylitol production by Candida tropicalis and Candida
kefy r. For fermentation, sampling was performed every 4 h to 60 h of incubation
and substrate consumption, and xylitol production of biomass is measured.

Keywords: corn cob, xylitol, Candida tropicalis, Candida kefyr.
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PURIFICATION AND CHARACTERIZATION OF Β-1,3GLUCANASE FUNGUS THERMOPHILIC Thielavia
terrestris CO3BAG1
Johan Rodríguez-Mendozaa, Alejandro Santiago-Hernándeza, María Eugenia
Hidalgo-Laraa.
Centro de Investigación y de Estudios Avanzados del Instituto Politécnico Nacional (CINVESTAVIPN) a

β-1,3-glucanases are enzymes belonging to the families GH3, GH5, GH17 and
GH55 of glycosyl hydrolases catalyze the release of α-glucose to β-1,3-glucans,
usually located on the wall fungi and plant cell biomass and in cereal bran. β-1,3glucanases are important because of their use as biological control of plant
pathogens crops such as drug carriers and to improve the organoleptic properties of
juices and wines. In the working group we are interested in the study of enzymes of
industrial importance. One model of study is the thermophilic fungus Thielavia
terrestris Co3Bag1 who was selected to grow at 45 °C and present lignocellulosic
activity. In the laboratory have been purified and characterized enzyme thermophilic:
laccase 97 kDa and xylanase 86 kDa. To date, it has not reported the β-1,3glucanase activity of the fungus T. terrestris Co3Bag1 and biochemical study
indicate whether the β-1,3-glucanase has suitable for biotechnological application
properties. T. terrestris Co3Bag1 was incubated at 45 °C for 15 days with shaking at
120 rpm. β-1,3-glucanase activity was determined by measuring the amount of
reducing sugars released. The culture was concentrated to purify the enzyme, which
method and succeeded in making the biochemical characterization of the β-1,3glucanase, it was found to have properties for use in many biotechnological
processes. Among the outstanding properties, is that it has an optimum temperature
of 70 °C, the activity increased in presence of certain metal ions. Additionally, it was
observed that the kinetic parameters of the β-1,3-glucanase of the fungus T.
terrestris Co3Bag1 exceeding the β-1,3-glucanase reported in databases.

Keywords: Thielavia terrestris; β-1,3-glucanase; purification

Mar del Norte No. 5, Col. San Álvaro Azcapotzalco C. P. 02090, México, D. F.
Tel. y Fax: 5623 3088 email: colegioibq@hotmail.com, colegioibq@yahoo.com.mx

XX Biochemical Engineering National Congress
IX Biochemical Engineering International Congress
XIV Biomedicine and Molecular Biotechnology Scientific
Meetings
Veracruz, México March 16-18, 2016

OBTAINING A XYLANOLYTIC FRACTION OF Fusarium
solani (KP137443)
Rocio Medina Medina1 Mariana Alvarez Navarrete2, Alberto Flores García1,
Mauro M. Martínez Pacheco1
1

Institute of Chemical Biology. Michoacan University of San Nicolas de Hidalgo. Ed B-1; Av.
2
Universidad, C.P. 58040, Morelia, Michoacan, Mexico. Department of Chemical and Biochemical
Engineering, Technological Institute of Morelia, Av. Tecnologico # 1500, Col. Lomas de Santiaguito,
CP 58120, Morelia, Michoacan
medina_2489@hotmail.com

When xylan is undesirable elimination requires the use of a complex xilanolítico the
hydrolyzed to xylose, wherein the xylanases play a central role. The purification of
a xylanase is a complex process that depends on their biochemical properties, the
complexity of the purification process and use that will be given. These enzymes
are produced by a variety of organisms, including fungi are. In this regard, in
previous work, the fungus Fusarium solani was isolated from a bean crop, was
molecularly identified through ribosomal ITS and was selected for its ability to
produce interesting extracellular xylanase. So is its controlling interest purify
xylanase, wherein the enzyme crude extract fractionation and determination of
enzyme biochemical properties given pattern to see if this enzyme has optimal
biochemical properties for possible technological use. The enzyme extract was
obtained by fermentation in solid medium with beechwood xylan as a carbon
source with an initial volume of 3580 ml with a specific activity of 1.33 U / mg. The
extract was fractionated with ammonium sulfate at 20, 25 and 30% saturation and
a specific activity of 3.72 U / mg was obtained. The precipitated fractions were
dialyzed and ultrafiltered with membranes 10 and 50 kD, which showed a specific
activity of 4.81 U / mg. The samples were fractionated by anion exchange
chromatography. A chromatographic signal xylanolytic activity was obtained with a
value of specific activity of 8.86 U / mg. The fractions were pooled to continue the
process of enzymatic cleavage. Obtaining pure xylanase or interesting xylanolytic
fractions conform to the conditions prevailing xylan degradation in industrial
processes is a persistent scientific and technological challenge.
Keywords: xylanase; purification; Fusarium solani
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STUDY OF PRODUCTION OF EXTRACELLULAR
XYLANASE AND CELLULASE BY ASPERGILLUS SP.
IN AGAVE BAGASSE
Francisco Alvarez Huazanoa, Erick Antonio Barajas Hernándeza, Juan Carlos
González Hernándeza, Dora Cecilia Valencia Floresa, Mauro Manuel Martínez
Pachecob, Miguel Ángel Zamudio Jaramilloa, Mariana Alvarez Navarretea
aDepartamento

de Ingeniería Química y Bioquímica, Instituto Tecnológico de Morelia, Av.
Tecnológico # 1500, Col. Lomas de Santiaguito, C.P. 58120, Morelia, Michoacán
bInstituto de Investigaciones Químico Biológicas, Universidad Michoacana de San Nicolás de
Hidalgo, Francisco J. Mújica s/n, Col. Felícitas del Río, C.P. 58060, Morelia, Michoacán

The xylanase and cellulase produced by filamentous fungi are important in the
paper, food, pharmaceutical, textile and livestock feed industries. However, the
enzymes production costs are high and their use reduces the profitability of
processes. In Mexico, the tequila industry annually generates large amounts of
agave bagasse (AB). The use of this lignocellulosic waste as a carbon source for
fungal growth and production of xylanolytic and cellulolytic enzymes contributes to
the reduction of production costs and promotes better handling of these materials.
The aim of this work is to study the production of extracellular xylanase and cellulase
by Aspergillus sp. by solid state fermentation of agave bagasse. The AB was
obtained from a tequila factory, which was washed, dried and milled. Bagasse
powder was subjected to pretreatment with H2SO4 2% (v/v) and 150 °C for 10
minutes. The substrate was filtered to separate the solid phase from the liquid phase
and was used for the fermentations. Fermentations were performed based on a BoxBehnken design with 27 treatments and 4 factors, namely: AB concentration, as a
carbon source, urea and (NH4)2SO4, as nitrogen sources, and the fermentation time.
The response variables were the xylanolytic and cellulolytic activities. The xylanolytic
and cellulolytic activities with bagasse at pH 4.0 were 4.79±1.68 U/mL and 1.27±1.10
U/mL, respectively, and with bagasse at pH of 2.9 were 5.3±0.21 U/mL and
1.019±0.01 U/mL, respectively. Preliminary results indicate that Aspergillus sp.
grows and uses the AB acidified as substrate by producing extracellular xylanases
and cellulases.

Keywords: agave bagasse, xylanases, cellulases.
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DEVELOPMENT OF A FERMENTED DRINK FROM FRESH
STARFRUIT (Averrhoa carambolo L.) USING
COMMERCIAL SACCHAROMYCES CEREVISIAE.
Norberto Félix Castroa, José Luis Cristerna Gonzáleza, Manuel Fernando
Cázares Pérez b, Ladislao Romero Bojórqueza; Ignacio Calderón Ayalaa,
Martín Castro Lópeza, Luis Angel Cabanillas Bojorqueza, Marco Antonio
Parra Inzunzaa
a

Ingeniería Química, Universidad Autónoma de Sinaloa, A. Flores s/n, Col. Centro, Culiacán,
Sinaloa, CP 80000, MÉXICO. maparra8@hotmail.com
b
Centro de Instrumentos, Universidad Autónoma de Sinaloa, Av. Álvaro Obregón, Culiacán,
Sinaloa, CP, MÉXICO.

Alcoholic fermentation is an anaerobic metabolic process by which certain
microorganisms, primarily yeast, acquire energy from sugars, which are
transformed in ethanol (C2H5OH) and CO2 as the main products. Simultaneously
with the degradation of sugars, an increase in the population of the participating
microorganisms occurs, which is separated as a byproduct once the fermentation
is done. It is an unconventional protein source that has been used as a food
alternative. The objective was to develop a fermented drink of starfruit. We
proceeded to crush fresh fruit. The sweet wort, formed by the fruit and sugar, was
pasteurized before being inoculated. Following the pasteurization, we proceeded
to cool the wort to 40-45 ° C and inoculate it with the previously activated
yeast and allowed to ferment for a certain time. Central composite experimental
design of response surface methodology (RSM) was selected. The process
variables were fermentation time and concentration of sugar. The minimum
and maximum levels were 72 and 144 h and 10 to 20 ° Brix, respectively. Selected
response variables were titratable acidity, pH, ° Brix and degree of alcohol
(GL). The best combination of process variables was 18.39 ° Brix and 87.4 hours.
Product features were 9.12 ° GL, 0.345 titratable acidity, pH 2.13 and 16.57 ° Bx.
A good product with a little-known fruit was obtained. Observations of not
trained judges who tasted the drink indicated that it tasted similar to commercial
wines and had acceptable characteristics.

Palabras Clave: Fermentation; RSM
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FUNCTIONAL PREBIOTIC AFLANADO YOGURT:
OPTIMIZATION CONDITIONS
a

a

a

Ramón Guadalupe López López , Franklin Laura Bojórquez , José Luis Cristerna González ,
a
a
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a
b
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Cabanillas Bojorquez , Fernando Cázares Pérez , Marco Antonio Parra Inzunza
a
Ingeniería Química, Universidad Autónoma de Sinaloa, A. Flores s/n, Col. Centro, Culiacán,
Sinaloa, CP 80000, MÉXICO. maparra8@hotmail.com
b
Centro de Instrumentos, Universidad Autónoma de Sinaloa, Av. Álvaro Obregón, Culiacán,
Sinaloa, CP, MÉXICO.

Yogurt is a viscous gel, resulting of microbial acidification of milk. Involved in the
lactic acid fermentation are bacteria Lactobacillus bulgaricus and Streptococcus
thermophilus salivarus, which must be in 1: 1 ratio for effective symbiotic action.
Used as a source of dietary fiber were inulin, cactus and aloe, which is a cell
regenerator containing part of the Aloin or rubber shell, which is used as one of
the main ingredients of some diets and regimes to lose weight. The objective was
optimize the processing conditions of functional prebiotic yogurt. Homogenization
of milk, cactus and aloe in a blender. The mixture was subjected to heating, during
which sugar, inulin, gelatin stabilizer is added and was homogenized. Then it
cooled to 40 ° C to the temperature which the lactic acid bacteria are added. It was
incubated at 40 ° C for 6 hours, then cooling to be carried. A central composite
rotatable experimental design (DCCR) of response surface methodology (MSR) is
selected, the process variables were concentration of inulin, gelatin and stabilizer.
The minimum and maximum levels of inulin concentration were 10 and 20 g/L
gelatin concentration of 5 to 10 g/L and concentration of stabilizer 10 and 20 g/L,
respectively. The response variables were pH, viscosity (μ) and Acidity (ºD). The
yogurt obtained with the best combination of concentration of inulin, gelatin and
stabilizer was 11.48 g / L / 8.58 g / L / 17.90 g / L, with features: ºD = 249.99, pH =
4.67 and μ = 64.17 CP 80 cp 10 rpm and 20 rpm. The product obtained by the
method described above had good detached intervention characteristics untrained
judges who tasted the product, indicating that it has the appearance, smell and
pleasant taste.
Keywords: Fermentation; RSM
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FERMENTATION OF COFFEE MUCILAGE FROM MEAD
OF COFFEE INDUSTRY
María Soledad Díaz-Sáncheza, Anselmo Osorio-Miróna, Victorino MoralesRamosb, Osbaldo Hernández-Guevaraa Francisco Erik González-Jiméneza
a Facultad de Ciencias Químicas, Universidad Veracruzana, Prol. Ote 6 No. 1009, Orizaba,
Veracruz, CP 94340, México.
b Colegio de Postgraduados Campus Córdoba, Carretera Córdoba-Veracruz km 348, Amatlán de
los Reyes, Veracruz, CP 94946, México.

Veracruz is one of the most important states in the coffee production, in this
industry the vast majority of producers-industrializing process uses wet processing,
which generates a large amount of mucilage coffee which is considered highly
polluting, due to its composition rich in organic matter among which fermentable
sugars, which increase the chemical oxygen demand (COD) when discharged into
the environment. In the present work it was to evaluate different treatments for
mucilage fermented from mead of the coffee industry of Córdoba-Orizaba area and
to provide an alternative to the product, for which 3 levels were evaluated
temperature (25 ° C, 30 ° C, 35 ° C) and 4 levels of concentration of yeast
Saccharomyces cerevisiae (1, 2, 3, 4 g / 100 mL) analyzing the production of
alcohol by response surface graphics. The results showed a direct relationship in
alcohol production with increasing concentration of yeast while the temperature at
which best yields alcohol observed was 30 ° C, these data were obtained from
monitoring °Brix the sample to ferment for 12 hours and further distillation to
recover ethyl alcohol. Among the main conclusions of this work indicates that there
is a viable fermentation of coffee mucilage recovered from the wastewater of the
coffee industry, generating alternative uses such as the production of alcohol and
thus reduce the environmental impact caused by this.

Keywords: Mucilage; Fermentation; Coffee
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MAKING PREBIOTIC-PROBIOTIC YOGURT USING AS
FUNCTIONAL INGREDIENT INULIN AND FOS AGAVE
Luis Angel Cabanillas Bojorqueza, Martín Castro Lópeza, José Luis Cristerna
Gonzáleza, Norberto Félix Castroa, Ladislao Romero Bojórqueza, Ignacio
Calderón Ayalaa, Manuel Fernando Cázares Pérezb, Marco Antonio Parra
Inzunzaa
a

Facultad de Ciencias Químico Biológicas, Universidad Autónoma de Sinaloa, Av. Américas y Bld.
Universitarios, Culiacán, Sin., CP 80030, MÉXICO. luisangel.cabanillas.bojorquez@gmail.com
b
Centro de Instrumentos, Universidad Autónoma de Sinaloa, Av. Álvaro Obregón , Culiacán,
Sinaloa, CP, MÉXICO.

Introduction: Prebiotics are non-digestible food ingredients that produce a host of
benefits in the body such as reducing the effects of lactose intolerance, decreasing
the effects of diarrhea of various etiologies. They also reduce the risk of colon
cancer, help lower cholesterol levels and protect against gastrointestinal infections.
That is why born interest in developing a prebiotic-probiotic yogurt with features,
which will contribute to the health of people.Objective: To develop a product with
prebiotic-probiotic characteristics, using raw materials generated in the region,
which contributes to the conservation of the health of consumers. Methods: 5
different kinds of yogurt were prepared using: Fresh milk, milk powder, stabilizer,
agave inulin and a combination inulin / FOS agave. The ingredients were mixed to
form a fortified milk was then subjected to a homogenization process, the resulting
base milk was heated to 95 0 C, maintaining this temperature for 5 minutes, then
allowed to cool to 40 ° C, temperature at which were added the lactic cultures. The
mixture was placed in plastic containers and then placed in an incubator for 5
hours at 40 ° C. Results: The best combination of process variables (concentration
of inulin and YogPlus concentration) was 12.53 g/L inulin and 11.34 g/L YogPlus.
The properties that characterize the yogurt with the best combination were: pH
4.39, 14.48 CP viscosity, density 1.062 g / ml and 0.982 water activity. The yogurt
had a high degree of acceptance in sensory analysis judges untrained.
Conclusions: Based on the tests are good to find a favorable combination of
yogurt, in addition to the high degree of sensory acceptance by judges it provides
nutritional benefits to the body.

Keywords: Prebiotic; Lactic Fermentation; RSM
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CITRIC ACID PRODUCTION FROM WATER HYACINTH
Zamudio Jaramillo Miguel Angel, Nares Vázquez Ivan, González Hernández
Juan Carlos, Alvarez Navarrete Mariana
Departamento de Ingeniería Química y Bioquímica. Instituto Tecnológico de Morelia, Av
Tecnológico 1500, col Lomas de Santiaguito, CP 50120 Morelia, Michoacán, México.

Eichhornia crassipes, the water hyacinth is a plant that grows in eutrophic water
bodies, causing various environmental problems (reduction of the photic zone,
proliferation of pests, siltation of rivers and lakes). This plant obstructs navigation
and causes significant economic losses. Because its proliferation rate, substantial
amounts of financial resources are invested to extract and collected plants which
generate waste accumulation problem. This is why alternatives to its use are sought.
The proposal of this work is to produce citric acid from water hyacinth. Citric acid is
an organic product that is used in the food, chemical and pharmaceutical, as
acidulant, conservative or chelating agent. In the industrial process the fungi
Aspergillus niger consumes the sugars present in the culture medium, from which
produces citric acid, which accumulates and is excreted into the extracellular
medium. Aspergillus niger is known for its large production capacity of cellulases
and hemicellulases, which hydrolyze cellulose and hemicellulose of the water
hyacinth to release monomeric sugars, which can be converted into citric acid by the
fungus. The aim of this paper is to demonstrate that it is possible the production of
citric acid by Aspergillus niger from water hyacinth and optimize the composition of
the culture medium. A thermal pretreatment was performed in autoclave, 0-30 min.
The concentration of nitrogen source, carbon and pH were changed to the
production of citric acid to flask level. In fermentations, concentrations of 0.5 g / L
citric acid were obtained in approximately 4 days, showing that it is possible to obtain
the citric acid from water hyacinth. The results indicate that a longer pretreatment
favors the production of citric acid. New tests are intended to be done by increasing
the concentration of available oxygen and the use of alkaline pretreatment to
increase the concentration of citric acid.
Palabras clave: <fermentaciones; biomasa; ácido cítrico>
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SECADO POR ASPERSIÓN DE EXTRACTOS
ETANÓLICOS DE CHILE HABANERO (Capsicum
chinense)
J.A. Olguín Rojasa; M. Luna Floresb, F. Zenteno Toledob, G. Fernández
Barberoc, G.C. Rodríguez-Jimenesa
a

Unidad de Investigación y Desarrollo en Alimentos, Instituto Tecnológico de Veracruz, Av. Miguel
Ángel de Quevedo 2779, 91860, Veracruz, Ver., México.
b
Programa Interinstitucional para el Fortalecimiento de la Investigación y el Posgrado del Pacifico
c
Departamento de Química Analítica, Facultad de Ciencias, Universidad de Cádiz. Av. República
Saharaui s/n. 11510. Puerto Real, Cádiz, España.

Habanero pepper ethanolic extract presents two main groups of bioactive
compounds (CB), carotenoids (Cr), which give the characteristic color and
capsaicinoids (Cp) that give the characteristic pungency. For recovery and
preservation of CB drying processes are used, one option spray drying, coupling a
heat pump, which allocated a closed cycle configuration, and the possibility of using
inert gases recirculated. The aim of this study is to evaluate the effect of spray drying
variables on the retention of bioactive compounds habanero extracts. The ethanol
extract was obtained by contacting, habanero dehydrated with ethanol: water
mixture (70:30). The process of spray drying, is carried out in a spray dryer (BÜCHI
B-290) coupled to a heat pump (BÜCHI B-295) and a dehumidifier equipment
(BÜCHI B-296) at various inlet temperatures ( Tin 130 and 140 °C) and outlet (Tout
60 and 70 ° C) using drying gas nitrogen as carrier material (Ms) Maltodextrin DE10
and Maltodextrin was used: precipitated silica (95: 5) at two different concentration
levels (66.6% and 80%). The evaluation was performed CB chromatographic
(UHPLC-Fl, Cp; HPLC-DAD, Cr). The results showed that the Tin have significant
effect (p <0.05) on the moisture content (1.47-4.85%), and retention of capsanthin
(56.64-54.995%). Tout has no effect on moisture, and Ms have significant effect on
moisture, capsanthin performance, process yield (63.99 - 30.97%), yield capsaicin
(79.485-23.789%). The aw was below 0.41, considering it as a dry product. The
product obtained may serve as raw material for industrial use CB habanero.
Keywords: Habanero Chile; spray drying; bioactive compounds
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IDENTIFICATION AND CHARACTERIZATION OF
POLYHYDROXYALKANOATES (PHA´S) SYNTHESIZED
BY ARTHROSPIRA MAXIMA
Castillo Ramírez José Omar; Hernández Estévez Alejandro; Velasco
Bedrán Hugo
Bioprocess research laboratory biochemical engineering department of the National School of
Biological Sciences, IPN, Gustavo A. Madero, Mexico City.
(email: castillo_encbipn@outlook.com)

The polyhydroxyalkanoates (PHA´s) are polymers of great industrial and
biotechnological interest due to their structural similarity with synthetic plastics and
its compatibility with biological systems. They are polyesters alkanoic acids
liposoluble, rapidly biodegradable nontoxic presented as intracellular granules as a
carbon and energy reserve. The PHA of greater interest and study is the
polyhydroxybutyrate (PHB) due to its functionality similar to polypropylene, besides
being relatively abundant compared with other PHA's. The objectives of this study
are to determine the presence of PHA's in A. maxima (photosynthetic
cyanobacteria) and characterize its structure. A batch culture was carried out at
79 °F and pH 9-11. Previous studies have shown that the genus Arthrospira is
capable of producing PHA's, specifically PHB from A. platensis.
By using differential staining (Sudan Black, specific for lipophilic material) and
microscopy the presence of characteristic PHA's granules within the cytoplasm in
cells of A. maxima was identified. Cell disruption by sonication is used, in these
samples substantial content of the structurally integral polymer was observed.
Based on these results it can be concluded that A. maxima is capable of
synthesizing at least one type of PHA polymer. This is capable of resisting the
mechanical force applied by sonication. Subsequent studies in IR define its
chemical nature.

Keywords: Polyhydroxyalkanoates (PHA), polyhydroxybutyrate (PHB), Arthrospira
maxima.
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IMPROVING THE PROCESS OF EXTRACTION
AGAVACEAE POLYSACCHARIDES BY ENZIMÁTIC AND
MECHANICAL METHODS
Edivaldo Daniel García Valle, Rita Martínez Velarde, Arenas Martha Lucia
Ocampo, Hildeliza Camacho Brenda Díaz, Roberto Mendiola Campos
Edivaldo Daniel García Valle CEPROBI-IPN, Rita Martínez Velarde CEPROBI-IPN,
Martha Lucia Ocampo Arenas CEPROBI-IPN, Brenda Díaz Camacho Hildeliza
CEPROBI-IPN, Roberto Mendiola Campos CEPROBI-IPN
The extraction process of oligosaccharides in a solid-liquid system, has already been
studied and performed at the pilot level, however, still not known in detail some
factors that affect the efficiency of extraction, which can be of economic importance
and technical in the scaling process. Greater efficiency could reduce operating costs
and the critical points of the process. The aim of this work is to apply mechanical
and enzymatic methodologies that improve extraction processes in agaváceas. The
extraction process of oligosaccharides agaváceas with glucanase enzymes was
performed at a temperature of 65 ° C, and for the mechanical method was performed
with a mechanical press, through which was passed a residual bagasse after solidliquid extraction. The extracts obtained by both methods (enzymatic and mechanical)
were characterized by measuring the extract ° Brix, the content of total sugars
according Dubois, as well as the development of thin layer chromatography and
spectroscopic analysis by FTIR. Obtaining a greater amount of total sugars by the
enzymatic method, compared to the mechanical method. Finally it was concluded
that the use of glucanases in the leaching process can be a good alternative for a
more efficient extraction agavaceae oligosaccharides to industrial level.
Keywords: extraction, solid-liquid, oligosaccharides, enzymatic and mechanical.
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MANGANESE BIOLEACHING IN A MINING WASTE,
IMPROVING THE TRANSFER OF GAS SUBSTRATES
WITH THE ADDITION OF SILICONE OIL AS A VECTOR
aZazueta Álvarez David Enrique, aMoreno Medina Cuauhtémoc Ulises,
aRojas Contreras Juan Antonio, aRosas Flores Walfred, aMedrano Roldan
Hiram
aInstituto

Tecnológico de Durango

Mine tailings considered waste material contains a silver concentration of about
140-100 g/ton as law, with the presence of manganese in the form of pyrolusite
(MnO2) which acts as refractory ore, so that conventional cyanidation process
used by corporate mining for the extraction of silver, it is less efficient for the
refractory characteristics of manganese. It is shown that the MnO2 is solubilized as
manganese (II) sulfate from manganese oxide (IV) by the action of the metabolic
process bioleaching bacterium. The experiments were performed in a bioreactor
BIOFLO III with capacity of 5 liters, in which the variables were evaluated; ferrous
ion concentration of the medium used (14, 7 and 2 g / L), slurry density (30, 40 and
50%), as well as the addition of a silicone oil of low viscosity (0, 5 and 10%), in
order to improve the transfer of gaseous substrates. The results obtained by ICPOES spectrophotometry for manganese removal were 33% and silver mining
benefited by obtaining 35.72%. Measuring the coefficient of mass transfer (KLa) by
the dynamic method, found that the addition of silicone oil as a vector, increased
transfer of oxygen and the carbon dioxide, so it is confirmed that the increase in
solubility of gaseous substrates favor ion exchange, which together with the
bacterial metabolism, increase the matrix removal pyrolusite. With these results it
was possible to determine the best conditions for the process and get a solution
which can be used industrially with economic-technical for the extraction of silver in
waste materials with the use of microorganisms advantages.

Keywords: Bioleaching; Manganese; Silicon Oil
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STATISTICAL CONTROL OF A WATER TREATMENT
SYSTEM
Carolina Pinzón Magaña, Alejandra Castro Flores, Carmela Ramírez Franco,
Isaías Pelaez pelaez, Ernestina Felicia Castells Gill a
Instituto Nacional de Mexico Tecnologico de Acapulco Departamento de Ingenieria Química y
Bioquimica, Av Instituto Tecnológico s/n, Crucero de Cayaco Acapulco, Gro., México, C.P 39905,
Unidad Academica de Matemáticas, Carlos E Adame 54, Garita 39650 Acapulco Gro. a

Introduction. In production processes of any item, component and product in
general, as well as related supply and distribution processes, the implementation of
statistical control through samples is a paramount activity. The implementation of
control permit us: a quality improvement, cost reduction, and to decrease the
needed time for decision making to correct processes and as result an increased
quality. Objective. To establish a permanent statistical control of the treatment
process means to detect and to eliminate special causes of variation and then
maintain that state control over time. Our goal is to study a treatment of drinking
water process. Methodology. Shewhart’s control graphics statistical technique
was used to analysis database which include quality variables related to the
process of clarification of water and dosing of chlorine. We use Cp, Cpl, Cps
indexes to determine whether treatment water purification fulfill NOM-127-SSA
which establishes limits of contaminants for safe water for human consumption.
Results. Control charts show the lack of control in the clarification treatment and
chlorine dosage suggesting "common causes or special causes” of variation; the
treatment process is not a system of constant variation. Conclusions. The variation
in the clarification treatment and dosing of water remaining with higher recurrence
are changes due to common causes which can be originated by methods,
chemicals and organizational forms of responsible personnel. The motivation for
this analysis was the importance of overcomes the problems encountered in a
drinking water treatment plant.

Key Words: Statistical Control; Quality; Treatment.
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PREPARACIÓN DE CARBENOS MESOIÓNICOS (MICs)
DERIVADOS DE 1,2,3-TRIAZOLES FUNCIONALIZADOS
CON GRUPOS HIDROXILO Y SUS COMPLEJOS DE
PALADIO TIPO PEPPSI
David Rendon Nava, Daniel Mendoza Espinosa*b, Ángeles Gama Gálveza
Guillermo E. Negrón Silvab, Deyanira Ángeles Beltránb
a) Departamento de Ingeniería Química y Bioquímica, Instituto Tecnológico de
Acapulco, Av. Instituto Tecnológico s/n, Crucero de Cayaco
Acapulco, Gro, México, 39905.
b) Departamento de Ciencias Básicas, Universidad Autónoma MetropolitanaAzcapotzalco, Avenida San Pablo No. 180, México D.F.,
México, 02200.
Introducción: Los carbenos son compuestos neutros que contienen átomos de
carbono di-coordinados con seis electrones en la capa de valencia. Durante la
última década, los carbenos estables, especialmente aquellos referidos como
carbenos NHCs se han convertido en ligandos ubicuos para metales de transición
llevando a descubrimientos notables en el área de catálisis homogénea. Dentro
del grupo de los NHCs existen algunas subclases, la denominada clase normal
(NHC) y aquellos de naturaleza mesoiónica (MICs) en los cuales una carga formal
positiva se encuentra deslocalizada en el anillo. Los MICs han demostrado ser
más fuertes donantes σ en comparación con NHC normales, destacadamente, la
síntesis de sus precursores (a partir de sales de triazolio) es corta, eficiente, y con
amplio espectro de análogos potenciales. A la fecha complejos organometálicos
basados en MICs-Pd de tipo PEPPSI han sido utilizados como catalizadores
eficientes en reacciones de acoplamiento de Hiyama, Suzuki-Miyaura, entre otras.
Objetivo general: Sintetizar tres complejos organometálicos de Pd(II) de tipo
PEPPSI a partir de MICs derivados de sales de 1,2.3-triazolios
hidroxifuncionalizadas. Resultados: La obtención de los tres complejos son
confirmados mediante análisis de rayos-X (configuración espacial lineal adoptada)
y RMN (1H-RMN: desaparición del protón ácido de sus sales precursoras
alrededor de 9.0 ppm; 13C-RMN: desplazamiento químico del carbono-carbénico
desde 131.4 a 135.4 ppm aprox.) Conclusiones: La preparación de tres complejos
organometálicos de MICs-Pd(II) de tipo PEPPSI funcionalizados con grupos
hidroxilo fue exitosa.
Palabras clave:
homogénea.
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SPRAY DRYING IN CLOSED LOOP OF THE ALCOHOLIC
EXTRACT OF VANILLA
Aguirre Alonso Rubén Onofre, Salgado Cervantes Marco Antonio, Robles
Olvera Víctor José, García Alvarado Miguel Ángel, Rodríguez Jimenes
Guadalupe del Carmen.
Unidad de Investigación y Desarrollo en Alimentos. Instituto Tecnológico de Veracruz. Av. Miguel
Ángel de Quevedo 2779. C.P. 91860 Veracruz, Ver. México.

Spray drying with nitrogen in a closed loop (SDCL), alcoholic extracts allowed to
dry without pre-evaporation of the solvent (Which forms flammable mixtures with
oxygen), obtaining a greater retention of compounds and minimizing energy
consumption of the process. Therefore, the objective of this work was to study the
influence of operating variables SDCL on the retention of aromatic compounds
dehydrated alcoholic extract of vanilla. Experiments were performed in a spray
dryer closed loop (BÜCHI B-290) coupled to a heat pump (BÜCHI B-295).
Operating variables studied were inlet-out temperature (ΔT 90ºC and ΔT 100 ºC),
type and concentration of support [MS] (relative to the solids in the extract):
modified potato starch, maltodextrin (DE-10), β-cyclodextrin 50% and 37%
respectively; and silicon dioxide hydrate (22S) 20% and 15%. The nitrogen flow
rate was constant at 0.014 kg/s. The Tout was adjusted feed rate. Assessing the
moisture content, Aw, retention of aromatics (was evaluated by HPLC in the feed
and in the product) and color (H °, C * and L) in the powders. Increased [MS]
reduces the moisture content and increases "L" of the powders. A larger [MS] a
significant increase (p <0.05) on process performance, and retention of vanillic acid
and p-hydroxybenzoic acid was obtained. The use of starch had a positive effect
on yield (74% ± 9.5) and retention of aromatic compounds (p-hydroxybenzoic acid,
p-hydroxybenzaldehyde, vanillic acid and vanillin). Vanilla extract dehydrated
alcohol free which can be used as raw material for production of various products
was obtained.
Keywords: Spray Drying; Vanilla Extract; Vanilla Powder
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PREPARATION AND PARTIAL CHARACTERIZATION OF
CROSS-LINKED ENZYME AGREGGATES OF
RECOMBINANT THERMO-ALKALI-STABLE LIPASE FROM
Geobacillus thermoleovorans CCR11
Badillo-Zeferino, Giselle-Liliana; Semeria-Maitret, Tamara-Amnerisb; Oliart-Ros,
Rosa-Maríaa; Ramírez-Higuera, Abrila; Sánchez-Otero, María-Guadalupeb(*)
aUnidad
bFacultad

de Investigación y Desarrollo en Alimentos, Instituto Tecnológico de Veracruz
de Bioanálisis, Universidad Veracruzana. Calle Iturbide SN, Centro, 91700 Veracruz, Ver.
email: guadsanchez@uv.mx

Immobilization of enzymes on the surface of different inert materials used as
carriers has the goal of facilitating their use in industrial processes. However the
use of any carrier equals the dilution of the enzyme by it. The preparation of crosslinked enzyme aggregates (CLEAs) has proven to be a promising approach to
obtain cost-effective solid catalysts that can overcome the drawbacks of products
obtained by classical immobilization methods. In the present work preparation of
cross-linked enzyme aggregates are reported for the first time for a recombinant
thermo-alkali-stable Lipase (LipMatCCR11) from Geobacillus thermoleovorans
CCR11 an enzyme with promising but yet to be fully evaluated catalytic
capabilities. Our objectives were to establish the best conditions for the preparation
of recombinant lipase LipMatCCR11 CLEAs and evaluate the effect of temperature
and pH (optimum activity and stability) of the immobilized enzyme compared to its
soluble form. CLEAs production for this enzyme was most effective using the
following conditions: Ammonium sulfate precipitation (40%-saturation) immediately
followed by cross-linking with glutaraldehyde (40mM) the reaction mixture was
maintained at 20°C and a pH of 9 for 7.5h. Optimum pH for the LipMatCCR11
CLEAs was pH 8 which differed that of the free enzyme (pH 9), while optimum
temperature remained the same (40°C), thermostability and pH stability of the
immobilizates was improved to those exhibited by the free enzyme. Based on this
results, although this immobilization method could be a promising alternative for
LipMatCCR11 the variance of optimum pH for lipolytic activity might indicate that
the configuration of LipMatCCR11 has indeed changed and a full characterization
of LipMatCCR1-CLEAs is an obligatory step to evaluate its potential as a new
catalyst.
Keywords: Geobacillus thermoleovorans CCR11, LipMatCCR11, immobilization,
CLEAs
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KINETIC CHARACTERIZATION OF AMYJ33 AND ITS
ABILITY FOR TO HYDROLYZE RAW STARCH
Sarahi del Carmen Hernández Heredia, Alejandro Aparicio Saguilán, Sandra
T. del Moral Ventura.
Institute of Biotechnology. University of Papaloapan. Col. Circuit 200. Central Industrial Park,
Tuxtepec, Oaxaca. 68300 CP.

α-amylases are enzymes that hydrolyzes α-1-4 glycosidic bonds of starch, produce
glucose and maltose. These are used in many kinds of industries: textile, food,
cleaning, among others. Bacillus amyloliquefaciens JJC33M produces an α-amylase
(AmiJ 33). The objective of this study was to evaluate the effect of pH and stability,
the effect of the temperature on the activity and thermostability of AmiJ33, the kinetic
parameters: Km, Vmax and the hydrolysis products of commercial native starch for
their potential industrial use. AmiJ33 was produced at 37°C, 180 rpm in medium with
yeast extract, calcium and Mandel medium. Supernatant was collected at the
beginning of the stationary phase (18-21h), centrifuged and precipitated with 60%
ammonium sulfate. Precipitate was centrifuged and diafiltered three times with
phosphate buffer at pH 7. All enzyme assays was carried out with raw starch
(insoluble) by quantification of reducing sugars by DNS technique. The effect of pH
on the activity of AmiJ33 was evaluated in the pH range 4.0-9.0. The effect of
temperature was evaluated from 40 to 90°C at pH 5.0. pH stability of AmiJ33 was
evaluated in the pH range 4.0-9.0. Thermo stability was evaluated at different
temperatures: 40, 50 y 60°C. Km and Vmax were determined in raw starch 1-14
mg/ml. The hydrolysis products were observed by thin layer chromatography (TLC).
AmiJ33 showed the most activity an major stability at pH 5.0, optimum temperature
was at 80°C, although the half-life at 40, 50 and 60°C was 16.5 h, 2.31 h and 15
minutes, respectively. Kinetic parameters Km and Vmax were 10.6 mg/ml and 41
U/mg, respectively. Hydrolysis products of AmiJ33 were: glucose, maltose and
maltopentaose. In conclusion, given the kinetic and biochemical behavior of AmiJ33,
it can be applied in the baking sector.
Keywords: JJC33M Bacillus amyloliquefaciens; AmiJ33; α-amylases.
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ENERGY CALCULATION TO OPERATE AN INDUSTRIAL
OVEN FOR THE MANUFACTURING OF A PASSIVE
COOLING DEVICE
Rodríguez Rodríguez Irving Ivána, González Castillo Mireillea, López Barajas
Gabrielb, Ortega Calderón Irvingb, Haro Carbajal Elba Teresac, Chávez
Martínez Armando Ulisesc
aInstituto

Tecnológico de Colima, Av. Tecnológico 1, Villa de Álvarez, 28976 Colima, Col.,
de Colima, FIME, Carr. Colima - Coquimatlán km 8.5, 28400 Coquimatlán, Col.,
cTurismo Extremo Volcán de Colima, Km 1 Brecha de La Yerbabuena al Volcán de Colima 28450
Comala, Col. (email: ibqrodriguez10@outlook.es)
bUniversidad

The “Sistema Hidrodinámico de Enfriamiento de Techos con Recuperación de
Energía” - SHETRE (Hydrodynamic Cooling System of Ceilings with Energy
Recovery), has as its main purpose the cooling of the concrete slab using the energy
from the sun to heat the upper side, consequently heating the underlying water
(Martinez, 2013). The manufacture of this passive cooling device represents a major
area of opportunity for the development of the emerging “ecological manufacturing”.
The aim of this study was to calculate operating variables of a forced convection
oven to melt HDPE (High Density PolyEthylene) at 200 °C, establishing the mass
and energy transfer methodologies to calculate heat loss through the system, and
the transport of energy between the material and the metal structures that support
it. For the calculation base, oven measures were established at 1.5 meters in length,
width and height. The initial air conditions were set at 30 °C and Cp= 0.245 BTU/hr°F,
a total volume of 3,375 m3, 12 air cycles per minute, fan flow of 1430,055 ft3/min,
and a Mass Flow of 6872.84 lb/Hr. For the materials, a HDPE mass of 5.796 kg was
set, and a Cp= 0.45380 BTU/Ib°F. The mold’s mass was 100 kg and the contention
car’s 200 kg. Both of them were made of carbon steel with a Cp= 0.125 BTU/Ib°F.
The results obtained were 59260.1899 BTU/Hr per load in the materials used, a total
of 10,168.2 BTU/hrft2 of heat loss from the walls and an air mass flow of 9448.6 lb/hr,
resulting in an amount of required heat of 104,171 BTU/Hr, equivalent to 30.53
KW/hr of electricity consumption, or 2,262 Kg/hour of LPG.
Keywords: SHETRE; Energy; Convection.
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CHROMATOGRAPHY PACKED BED: MODELING,
SIMULATION AND EXPERIMENTATION
Orozco Alvarez Carlos, García Salas Sergio, Hernández Sánchez Enrique y
Cruz Islas Olivia
Departamento de Bioingeniería. Unidad Profesional Interdisciplinaria de Biotecnología. Instituto
Politécnico Nacional. Av. Acueducto S/N. Col. Barrio La Laguna Ticomán. México, D.F. e-mail:
orozco@ipn.mx; tepoztlan61@yahoo.com.mx

It was obtained adsorption isotherm using engineering resin IRA-96 which showed
an adsorption capacity of 8000 IU of glucose oxidase (GOX) per gram of resin;
isotherm adsorption constant, K, resulting in a value of 230. Subsequently worked
column (atmospheric pressure, 25 ° C and pH 7) using 2 g of IRA-96 resin and a
flow of 0.5 mL was determined / min; 600 mL were needed to reach the breaking
point, 760 mL for GOX output to half the input value (2.0 U / mL) and 1200 mL to
achieve saturation of the resin.
The model called "food-kinetic" for the simulation of the packed bed
chromatography and its experimental verification is selected. When the GOX feed
was varied it was found that the same value of (Vo) in the model 140 mL, (0.5 g
resin and flow rate of 0.5 mL / min) is obtained, which indicates that this concept is
independent of the inlet concentration and depends only on the amount of resin.
When the feed flow was varied twice workload (400 mL to 800 mL) for saturation of
the resin is needed when the flow was increased 10 times (0.5 to 5.0 mL / min);
working time was only 80 minutes which is ten times lower than that required for
the flow of 0.5 mL / min. although only 90% saturation was reached. Finally it was
found that when the amount of resin (0.5 to 3 grams) is increased six times
workload rises four times to achieve saturation of the resin (400 to 1600ml).

Palabras clave: chromatography , modeling , simulation
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DEVELOPMENT MODEL OF RESISTANCE TO THE
TANGENTIAL FILTRATION BROTHS MICROALGAE
Orozco Álvarez Carlos, García Salas Sergio y Hernández Sánchez Enrique
Departamento de Bioingeniería. Unidad Profesional Interdisciplinaria de Biotecnología. Instituto
Politécnico Nacional. Av. Acueducto S/N. Col. Barrio La Laguna Ticomán. México, D.F. e-mail:
orozco@ipn.mx; tepoztlan61@yahoo.com.mx

An empirical correlation was developed to predict the flux of filtering an
ultrafiltration membrane under certain operating conditions. The model used for
. The resistances
this purpose was called series resistance:
that considers this model are the membrane resistance (Rm), the fouling
resistance (Rf) and the resistance due to the polarization caused by the retained
solute (Rp) and which in turn is a function of the pressure work (Rp = φ PTM) so
you should get the value of φ. The (Rm) was obtained by working the ultrafiltration
cartridge 100 kDa, with an area of 0.042 m2 and a diameter of the hollow fiber of 1
mm, with distilled water and working pressure range of 30 to 210 kPa.; the result
was 0.737 x 106 kPa.s / m. For resistance (Rf) and the value (φ), a series of
experiments working cell concentrations of 1 to 50 g / L (Cm), feed rates of 0.1 to
1.0 m / s (Valim) were performed and pressures from 30 to 210 kPa (PTM).
The arrangement of the results yielded the following empirical correlations:
;
. So, to predict the
flux of filtrate must enter the operating conditions (feed rate and cell concentration)
in the above correlations and then introduce the working pressure in the resistor
pattern.

Palabras clave: microalgae, ultrafiltration, resistances
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NON-INVASIVE METHOD TO EVALUATE APPLE
RIPENING AND ITS CORRELATION WITH
NANOMECHANICAL PROPERTIES
Stéfany Cárdenas-Pérez*1 , José Jorge Chanona-Pérez1 , Juan Vicente
Méndez-Méndez2 , Georgina Calderón Domínguez1 , Rubén López-Santiago3
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Currently, agroindustry seeks for effective and economical methods to evaluate
and monitor the structural changes that climacteric fruits experienced during
storage and processing. For this reason, this work evaluates the color changes
occurred during apple (Golden delicious, Chihuahua) ripening and correlated with
the nanomechanical properties. To assess the color change, during maturation
kinetics, a Computer Vision System (CVS) was used, which allowed to capture
RGB images, from which the CIELab space parameters were obtained by image
analysis with ImageJ software. In order to obtain the corresponding curves of
strength, the Young's modulus (YM) was obtained, for this purpose, atomic force
microscope (AFM) was used to evaluate the nanomechanical properties. The
benefit of the AFM is that it has the possibility to combine the nanomechanical
properties with the topography images obtained, thus it could be useful for studying
the structure of the fruit at the subcellular level. The results obtained, showed a
visible color change with a E from 66 to 71. The Young modulus was calculated
from the force curves by adjusting them with Sneddon model. The values of YM for
the tissue decrease from 0.94 ± 1.04 MPa to 0.04 ± 0.02 MPa. Finally, a principal
component analysis (PCA) was performed to determine the correlation between
color parameters (external) and internal parameters such as cell stiffness. A high
correlation values was found for the YM versus color parameters a * and b * as
0.91. Thus one can conclude that the external color change is intrinsically linked to
the structural changes at the cellular level.
Key words: nanomechanical properties; image analysis; atomic force microscopy
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POTATO STARCH FILMS PREPARED BY EXTRUSION
WITH MODIFIED NANOCLAY SODIUM
MONTMORILLONITE
Rosalía América, González Soto; Felipe, Gutiérrez Meráz; Sofía Fernández
Victoria.
Centro de Desarrollo de Productos Bióticos – Instituto Politécnico Nacional. Calle
CEPROBI #6, col. San Isidro, Yautepec, Morelos, México. CP 62731.
The use of biodegradable materials for the production of films that have application
in the packaging industry, has taken special interest in recent years. The aim of this
study was to evaluate the addition of modified sodium montmorillonite (MMT)
nanoclay, on the mechanical and barrier properties of potato starch films, produced
by extrusion of a screw. Two nanoclays were obtained: 1) MMTac, which was
modified with citric acid and 2) MMTacas, which was modified with citric acid and
sulfuric acid. Films with potato starch and glycerol were prepared in a single screw
extruder and two clay concentrations (5 and 10%) were tested. The mechanical
properties: (Stress at fracture Sf and elongation percentage:% E) were determined,
the water vapor permeability (WVP), solubility (%S) and the material surface by
Scanning Electron Microscopy (MEB) was observed . The unmodified MMT to 10%
concentration and MMTac at both concentrations (5 to 10%) produced an increase
in the Sf; however when MMTacas was added it declined this property. The
addition of MMT decreased the % E in all cases, though the stronger effect was
observed with the addition of MMTacas. The WVP decreased by adding the
MMTasas and MMTac at both concentrations, and the unmodified MMT only
decreased the WVP to 10% concentration. Solubility, decreased by the effect of the
addition of the unmodified MMT 5%. The film that showed less of irregularities
observed by SEM, it was the added with MMTac. Its can infer that there is more
interaction between starch and clay MMTac which is reflected in improved material
properties.
Keywords: Starch films, Keywords; Sodium montmorillonite; Extrusion
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EFFECT OF CROSSLINKING AGENT ON THE
ENCAPSULATION EFFICIENCY OF BERGAMOT
ESSENTIAL OIL BY THE COMBINED TECHNIQUE
COMPLEX COACERVATION-SPRAY DRYING
aMC.Sandra

Rojas Moreno, aDr. Guillermo I. Osorio Revilla, bDra. Tzayhrí G.
Gallardo Velázquez

aDepartamento

de Ingeniería Bioquímica y bDepartamento de Biofísica. Escuela Nacional de
Ciencias Biológicas-IPN. Prol. Carpio y Plan de Ayala s/n. Col. Santo Tomás. CP. 11340. México,
D. F.

Complex coacervation is a technique for encapsulating lipophilic materials that are
sensitive to degradation. This occurs when two polymers with opposite electric
charge are attracted by electrostatic forces to form the capsule wall, however,
these are very unstable and have poor mechanical strength, so it is necessary
hardening the wall (crosslinking). The goal of this work is to use different
crosslinkers and evaluate the effect on encapsulation efficiency of bergamot
essential oil by the combined technique complex coacervation- spray drying.
Complex coacervation was characterized based on pH and coacervation efficiency
for the systems: whey protein isolate (WPI) - carboxymethylcellulose (CMC) and
WPI- sodium alginate (SA) as wall material of the capsule. Coacervates were
prepared with a ratio oil:wall material 1:2. Encapsulation efficiency (EE) was
evaluated for each system obtaining 96.3% for WPI:CMC and 86.5% for WPI:SA.
Coacervates microparticles were spray dried at 160°C inlet air temperature (Ti) and
90°C outlet air temperature (To) obtaining only 10.66% and 19.62% EE,
respectively. Crosslinked coacervates were prepared with tannic acid (TA), sodium
tripolyphosphate (TPP) and glutaraldehyde (Glu), under different concentrations
and crosslinking times, to generate capsules with more rigid walls which were dried
at the same Ti and To mentioned above. A encapsulation efficiency of 43.1% with
TA for the WPI:CMC system and 34.9% with Glu for the WPI:AS system was
obtained. The results showed that although complex coacervation is an efficient
encapsulation method, the crosslinking of the coacervates by weak bonds as used
in this work did not produce coacervates with sufficiently rigid walls to resist the
spray drying step, so crosslinking forming stronger bonds (covalent bonds) must be
used.

Keywords: complex coacervation; spray drying; crosslinking
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STUDY DE REPETIBILILIDAD AND REPRODUCIBILIDAD
IN THE CALIBRATION OF THERMOMETERS USING THE
STATISTICAL PROGRAM MINITAB.
Zárate Mónicaa, Villagómez Juana, Herrera Apoloniob y Castells Ernestinab
a

Instituto Tecnológico de Acapulco .
b
Universidad Autónoma de Guerrero .

Introduction.
The present study shows us the evaluation of a mensuration system, applied in the
calibration of thermometers of partial immersion, the one which, it allows us to
evaluate the quality of the mensurations carried out by means of the study of the
repetibilidad and reproducibilidad.
The repetibilidad studies and reproducibilidad (R & R) they can be used to estimate
variation components that contribute to the global variation in the mensurations
obtained starting from a mensuration process.
The software Minitab helps us to use statistical methods and to generate results in
little time. The method used by the program is for a variance analysis (ANOVA)
that divides the reproducibilidad in its operator components and operator for part.
Objective: To apply statistical methods for the study of the repetibilidad and
reproducibilidad in the evaluation of mensuration systems for the determination of
temperature using the statistical program Minitab.
Results.
He was carried out the study of a mensuration system for the determination of
temperature under controlled conditions, it was possible to identify and to
standardize the mensuration system according to that specified in the Mexican
Official Norms and Guide of Calibration of Thermometers and finally the precision
of the mensuration System was determined with the study R&R for the method of
variance analysis (ANOVA).
Conclusion.
This study indicated us that we should improve the mensuration system since the
variation he/she is attributed to the mensuration system, mainly to the repetibilidad
uniform or stable way mensurations are not presented that is to say in each
thermometer.
Words key: Calibration, thermometers, study of the variation, mensuration system.
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pH AND IONIC STRENGTH EFFECT ON
ULTRAFILTRATION MEMBRANE FOULING AND PROTEIN
AGREGATE FORMATION

a

Francisco Javier Hernández Campos a, Wendy Netzy Hernández Díaz a, Alfredo
Quinto Hernández a, Luis Alberto Arau Roffiel a, José Luis Morales Pineda a
Departamento de Ingeniería Química y Bioquímica, Instituto Tecnológico de Zacatepec, Calzada
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The efficiency of the ultrafiltration process is decreased by membrane fouling
phenomenon, which is significantly affected by pH and ionic strength variables. In
the present work the effect of these two variables on the protein aggregate
formation and polyethersulfone membranes fouling is studied during
hemisphaericin recovery (Timbiriche´s fruit extracted protease). Particle size
distribution was used to evaluate the protein aggregate formation and was
correlated with steady state permeate flux. Different resistance types were
estimated: Total (Rt), polarization layer (Rc) and interior pore protein adsorption
(Ra). At pH= 9, the obtained results show that ionic strength has a positive
significant effect on the protein aggregate size, where the aggregate´s size varied
from 100 to 10,000 nm, meanwhile at pH=3.5 the aggregates size varied from 100
to 1000 nm. In consequence, at pH=9 the obtained permeate fluxes were 2.5 times
larger than the ones obtained at pH=3.5. Meanwhile the Rt obtained values were
10 times lower. Finally, the membrane fouling was primarily caused by the solute
deposition on it´s surface (represented by the Rc values) and not the pore protein
adsorbed protein (Ra values).

Palabras clave: Ultrafiltration, Polyethersulfone, Fouling
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POWER ULTRASOUND AS EMERGENT TECHNOLOGY
TO CONTROL POTENTIAL PATHOGENS AND POULTRY
MEAT MICROBIOTA
Piñón, Marina; Alarcón-Rojo, Alma Delia; Renteria-Monterrubio, Ana Luisa;
Ortega, Juan Ángel; Carrillo-López, Luis Manuel
Facultad de Zootecnia y Ecología, Universidad Autónoma de Chihuahua, Perif. Francisco
R. Almada km 1, Chihuahua, Chih., 31453, México.

Power ultrasound was reported as a potential tool to reduce microorganisms in
food such as milk, water, fruit juice and poultry. In the present study the effects of
the high-intensity ultrasound time (0 min, 30 min and 50 min) and the type of
packaging (aerobic and vacuum) on the growth of psychrophilic bacteria, lactic acid
bacteria (LAB), mesophilic bacteria, Staphylococcus aureus, Escherichia coli and
Salmonella spp. was evaluated in chicken meat. Seven-week-old chicken breasts
were sampled and microbiological counts were performed prior to ultrasound
treatment, immediately after ultrasound treatment and on the day 7 of storage at
4°C. The results showed an interaction effect (packaging x ultrasound) on
psychrophilic bacteria (P=0.0042) and BAL (P=0.0334). The type of packaging was
not a major factor in the analyzed bacteria (P>0.05). In the mesophilic
microorganisms, an effect of the ultrasound application time was found (P=0.0419)
when the samples were sonicated for 30 min. S. aureus (P=0.0207) decreased
after 50 min sonication without effect on E. coli (P=0.1606). The results for
Salmonella spp. were not representative; however, the amount of Salmonella spp.positive samples decreased with the 50 min ultrasonication treatment. The highintensity ultrasound helped to control the growth of psychrophilic and LAB as well
as S. aureus and Salmonella spp.
Keywords: Power ultrasound; Microorganisms; Poultry meat.
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TO CONTROL POTENTIAL PATHOGENS AND POULTRY
MEAT MICROBIOTA
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Ortega, Juan Ángel; Carrillo-López, Luis Manuel
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R. Almada km 1, Chihuahua, Chih., 31453, México.

Power ultrasound was reported as a potential tool to reduce microorganisms in
food such as milk, water, fruit juice and poultry. In the present study the effects of
the high-intensity ultrasound time (0 min, 30 min and 50 min) and the type of
packaging (aerobic and vacuum) on the growth of psychrophilic bacteria, lactic acid
bacteria (LAB), mesophilic bacteria, Staphylococcus aureus, Escherichia coli and
Salmonella spp. was evaluated in chicken meat. Seven-week-old chicken breasts
were sampled and microbiological counts were performed prior to ultrasound
treatment, immediately after ultrasound treatment and on the day 7 of storage at
4°C. The results showed an interaction effect (packaging x ultrasound) on
psychrophilic bacteria (P=0.0042) and BAL (P=0.0334). The type of packaging was
not a major factor in the analyzed bacteria (P>0.05). In the mesophilic
microorganisms, an effect of the ultrasound application time was found (P=0.0419)
when the samples were sonicated for 30 min. S. aureus (P=0.0207) decreased
after 50 min sonication without effect on E. coli (P=0.1606). The results for
Salmonella spp. were not representative; however, the amount of Salmonella spp.positive samples decreased with the 50 min ultrasonication treatment. The highintensity ultrasound helped to control the growth of psychrophilic and LAB as well
as S. aureus and Salmonella spp.
Keywords: Power ultrasound; Microorganisms; Poultry meat.
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BIOSENSORS WITH LACCASE IMMOBILIZED IN
NUCLEAR TRACKS
a

Humberto Garcia Arellanoa, Dietmar Finkb,c, Gerardo Muñoz Hernándezb

Departamento de Ciencias Ambientales, Universidad Autónoma Metropolitana-Lerma. Lerma,
b
Estado de México, C.P. 52005. Departamento de Física, Universidad Autónoma Metropolitanac
Iztapalapa, México, D.F. C.P. 09340. Nuclear Physics Institute, 25068, Řež, Czech Republic.

A new type of biosensor for the detection of phenolic compounds was constructed.
The sensor consists of thin polymer foils with laccase-clad etched nuclear tracks.
Our group concentrated essentially on the development of the “Product Enrichment
Strategy”, PES. In this concept, a selected enzyme is covalently bound to the walls
of etched tracks of energetic heavy ions in thin polymer foils, and thereafter the
current transmitted through the tracks upon application of an external voltage is
determined. Differences in current magnitude emerge that correlate with the
corresponding analyte concentration, so that these structures may serve as
amperometric sensors. The basic criterium for the emergence of such conductivity
differences in PES is that the conductivities of both the analyte solution (to which
the enzyme is specific), and of the corresponding enzymatic reaction product
solution must be different. This signifies that this strategy is applicable if: a) the
analyte is non-ionic in aqueous solution, but the reaction product is; b) the analyte
is ionic, and the reaction product is not; and c) both the analyte and reaction
products are ionic, but differ in their charge states. The sensor was assayed
against a number of phenolic compounds. The emerging differences between the
conductivities of both the analyte and the final products are large enough to enable
reasonable biosensing. It was found that the sensors were capable to cover
between 5 to 9 orders of magnitude in concentration and in the best of the cases,
the sensor could detect some micromoles. The sensor's detection sensitivity
strongly depends on the specific compound; it is highest for coumaric acid, caffeic
acid and acid blue 74, followed by ABTS and ferulic acid.

Palabras clave: biosensors; laccase; nanopores.
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PARTIAL CHARACTERIZATION OF BIODEGRADABLE
FILMS MADE FROM STARCH JINICUIL (Inga edulis) AND
MANGO (Mangifera indica).
Arelys del R. Bravo-Vergaraa, Delia E. Páramo-Calderónb, Alejandro AparicioSaguilánb, Mario Valera-Zaragozac, Erick A. Juárez-Arellanoc.
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División de Estudios de Posgrado, Universidad del Papaloapan, Circuito central 200, Col. Parque
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b Instituto de Biotecnología, Universidad del Papaloapan, División de Estudios de Posgrado,
Circuito central 200, Col. Parque Industrial, Tuxtepec, Oaxaca, México CP 68301.
c Instituto de Química Aplicada, Universidad del Papaloapan, División de Estudios de Posgrado,
Circuito central 200, Col. Parque Industrial, Tuxtepec, Oaxaca, México CP 68301.

There is now a growing problem of environmental pollution, which is generated by
the excessive use of plastic made from synthetic polymers such as polyethylene and
polystyrene, which are derived from petroleum. Therefore, an alternative to this
problem would be to develop biodegradable materials from natural polymers such
as starch. Starch is the primary reserve polysaccharide of most plants and is the
second most abundant carbohydrate in nature, has been studied by many
researchers since it has the characteristic of being highly available, easily
obtainable, inexpensive, biodegradable and is film forming. Mango is a climacteric
fruit, in Mexico and many other countries are eaten when ripe, the high amount of
starch reported in this fruit unripe 70% dry basis, make an acceptable source for the
isolation of starch. Another source of starch is jinicuil, which at present there are very
few scientific studies, making it an innovative source for study. The main objective
was the partial characterization of biodegradable films from starch jinicuil and
mango. Native starches were obtained from mango and jinicuil which showed a
diffraction pattern of type A that are similar to those reported by Bello-Perez et al.,
2005, for mango starch criollo, manila and corn. However, the diffraction pattern of
the film was different than that found in the native film starch jinicuil showed a
different film mango starch pattern as peaks at 17º and 19º and were observed and
5º and 20º respectively, this may be due to differences in the length of molecule
chains of amylopectin.

Keywords: Starch, Biodegradable films, Mango, Jinicuil.
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PECTINS FROM PRICKLY PEAR (Opuntia albicarpa S.):
CHEMICAL AND RHEOLOGICAL CHARACTERIZATION
Ana Laura Lira Ortiz, Ma. Del Rocío López Cuellar, Adriana Inés Rodríguez
Hernández, Norberto Chavarría Hernández
Cuerpo Académico de Biotecnología Agroalimentaria, Instituto de Ciencias Agropecuarias,
Universidad Autónoma del Estado de Hidalgo, Avenida Universidad km. 1, Rancho Universitario,
CP. 43600, Tulancingo de Bravo, Hidalgo, México.

Pectins have exhibited versatile properties as gelling activity, shear thickening agent,
film forming capacity, emulsifier/stabilizer agent as well as an interesting bioactivity
potential. The purpose of the present work was to achieve the chemical
characterization of pectins extracted from prickly pear peel and their behavior on
aqueous solutions and gel systems to establish the potential use as additive in the
Food industry or as a new biomaterial.
Alfajayucan prickly pear cultivar from San Martín de las Pirámides, Estado de
México, was the pectin source. The polymer was extracted using EDTA aqueous
solutions, clarified and identified by FTIR (Cary 630). The glucuronic acid content,
esterification degree and molecular weight were determined by UV-Vis and HPLC
methods. The flow and viscoelastic (G’, G’’) properties were determined in a
controlled deformation rheometer (ARES G2, TA Instrument).
There were identified pectins of low esterification degree (30%) with 65% glucuronic
acid content and molecular weight higher than 1000 kDa. The pectin aqueous
solutions exhibited a pseudoplastic behavior at concentrations higher than 1%
pectin, and the viscosity-shear rate data were well described by the Cross model (R2
≥ 0.98). The pectin gelling capacity was tested as a function of the present calcium
ions, rendering soft gels (CaCl2 ≤ 0.75 mM) and rigid ones (CaCl2 ≥ 1.0 mM) at 1%
pectin concentration.

Key words: Viscoelasticity; Opuntia; Pectin Gels.
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SEPARATION AND IDENTIFICATION OF FLAVONOIDS IN
PLANTS WITH MEDICAL INTEREST: ARNICA AND
EPAZOTE
Juan Maximiliano, Castro Pazos1; Marissa Jocelyne, Méndez López ; Karen
Fernanda, Martínez Martínez ; Itzia Yubanai, Sandoval Rojas ; Adán David,
Santana Magaña ; Linda Gabriela, Zeferino Córdova ; Alain, Cortés Palma;
Carlos Javier, Sánchez Vallejo2.
1 jmaxpazos@gmail.com 2 iepnncb@hotmail.com
1

Escuela Nacional de Ciencias Biológicas, Instituto Politécnico Nacional .
Laboratorio de Bioinformática y Biotecnología Genómica, Departamento de Bioquímica, Escuela
2
Nacional de Ciencias Biológicas, Instituto Politécnico Nacional .

Flavonoids are a diverse group of polyphenolic compounds, which are widely
distributed in the plantae kingdom. Different studies have shown that these
compounds have pharmacological activities, where their antioxidant activity and
the inhibition of the synthesis of pro-inflammatory chemotactic factors are the most
outstanding, kaempferol in this process is the primary effector of inhibition. In
Mexico, medicinal plants constitute the largest and most valuable resource of
traditional medicine; in Mexico, Arnica and Epazote are used as an antiinflammatory therapeutic remedy, however arnica has medical contraindications
while epazote don't have any reported. Due to the aforementioned, the aim of this
study was to compare the total amount of flavonoids in both plants and the
identification of these flavonoids by simple methods. Extraction of flavonoids was
performed from dried plant material in methanol and ethanol, total flavonoids were
quantified by Folin-Ciocalteu spectrophotometric method using pyrogallic acid as
an standard. The identification was performed using thin layer chromatography
with butanol-acetic acid-water 4:1:5v/v and U.V. spectroscopy. The results shown
that methanol it's the most efficient solvent for flavonoid extraction, epazote has
36% of the total flavonoids quantified in arnica; it was found that both genera have
3 flavonoids in common: apigenin, queracitin and kaempferol. This study leaves
the door open for future research, because it would be more convenient to use
epazote to produce natural drugs due to its advantage of growing faster, also it´s
less expensive to produce in contrast to arnica, having an impact on the
accessibility of anti-inflammatory drugs where economic conditions in the country
cause patented drugs to be more difficult to acquire for people with limited
resources.

Keywords: Flavonoid; Kaempferol; Chemotaxis; Prostaglandins; Inflammation.
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OPTIMIZATION OF THE EXTRACTION PROCESS OF
BIOACTIVE COMPOUNDS FROM LARREA TRIDENTATA
Niño Navarro Miguel Ángel, Ruiz Romero Geovanni, Castro Cosio Jorge Paul,
Romero Geraldo Reyna de Jesus*.
*
Instituto Tecnológico de la Paz, (reynaromerog@yahoo.com.mx)
Boulevard Forjadores de Sudcalifornia S/N, La Paz, Baja California Sur, México

Larrea tridentata (Gobernadora) is a dominant species from Northern Mexico's arid
zones, distributed at Sonora and Chihuahua deserts, extending to Baja California's
peninsula. Their leaves are coated with a resin which can form more than 20% of
foliage dry weight; it is formed esters, phenols and terpenoids which have
antifungal and antibacterial activity. The phenols compounds are one of the more
abundant groups of produced biomolecules as secondary metabolites on plants,
consisting by aromatic rings with one or more groups of hydroxyl, naturally founded
as glycosides, being soluble in water and organic solvents. The
nordihydroguaiaretic acid (NDGA) is the most studied lignan from L. tridentata,
which have antifungal activity and high antioxidant power, besides reporting anti
oncogenic activity, plus bioactive features from L. tridentata extract are the result of
association of more than 20 phenols compounds, being important the
standardization of crude extracts on inexpensive systems, easy application and
farmland transfer, as an alternative for treating fungal pests pre and post-harvest,
so it has been designed a strategy for optimize the extraction process of crude
bioactive compounds in water-based formulations and ethanol at different
concentrations, times and temperatures, founding than aqueous compositions at
extraction intervals from 1 to 4 h yield results of 35,7 mg eq.AG/ml with treatments
at 100°C, being promising for scaling of the process, while the ethanolic system at
70% (w/w) present concentrations close to 38.7 mg eq.AG/ml, quantified by the
technique of Folin-Ciocalteu; therefore the optimization of the extraction will allow
easy implementation on agricultural crops lowering costs by using chemical
pesticides and the damage associated with them.
Keywords: Larrea tridentata; extraction; bioactive compounds
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ANTIOXIDANT PROPERTIES OF TROPICAL FRUITS AND
PLANTS EXTRACTS
Luis Eduardo Moreno-Zavaleta; Cruz Palacios-Gerónimo; Yolanda Retama-Ortiz;
Diana Martínez-Ríos; Cid Ramón González-González*
Instituto Tecnológico Superior de Acayucan. Carretera Costera del Golfo km 216.4 Col. Agrícola
Michapan. Acayucan Ver. E-mail: cidgonzalez@itsacayucan.edu.mx

In the south of the State of Veracruz there is a considerable variety of plants with a
great genetic diversity, many of them with the capability of synthesizing antioxidant
compounds that may help to reduce the damaging effects of free radicals. There is
a considerable number of regional edible plants that have not been reported
previously for their antioxidant properties, therefore, some of the have been selected
to perform a comparative study. Thus, the aim of the present work is to determine
the antioxidant activity by the method of DPPH to the extracts of peel and flesh of
guava (Psidium guajava L.) as a reference, avocado Hass (Persea americana) &
pineapple (Ananas comosus L.); also leaves extracts such as American black
nightshade (Solanum americanum), boatlily (Tradescantia spathacea), eggplant
(Solanum melongena), chipilín (Crotalaria longirostrata), purslane (Portulaca
oleracea) & Mexican honeysuckle (Justicia spicigera Schlechtendal); applying two
methods of extraction: ethanol maceration at 25 ºC and decoction in water at 100
ºC. The highest antioxidant activity was observed in guava [> 879 Trolox equivalent
(µM TE/g)], followed by avocado peel leaves (>870 µM TE/g) and Mexican
honeysuckle leaves (>790 µM TE/g). On the other hand, the aqueous extracts of
pineapple peel and chipilin, showed higher activity than the ethanolic ones, whereas
the American black nightshade, the eggplant leaves, the boatlily leaves, and the
purslane showed remarkably higher activity in the ethanolic extract (>780 µM TE/g);
this could be due to the thermolability of the antioxidant compounds. These results
demonstrate for these scarcely studied plants that they possess an important
antioxidant activity which is comparable to that of the well-known guava, hence,
more studies are needed to investigate the chemistry nature of these plants and to
stablish their nutritional value.
Keywords: Tropical plants, DPPH, antioxidant activity.
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Antioxidant activity of aqueous extracts of Stevia
rebaudiana Bertoni obtained through different methods
Giovanna Gutiérrez Carrilloa, Tania González Floresa, María de los Ángeles
Sánchez Contrerasa, Jesús Alfonso Patrón Vázquez, Neith Aracely Pacheco
Lópeza, Teresa del Rosario Ayora Talaveraa
aCentro

de Investigación y Asistencia en Tecnología y Diseño del Estado de Jalisco, Unidad
Sureste, Parque Científico Tecnológico de Yucatán, km 5.5 Carretera Sierra Papacal-Chuburná
Puerto, Mérida, Yucatán

The Stevia plant (Stevia rebaudiana) is the source of the natural sweeteners known
as steviosides. It has been reported that extracts obtained through organic solvents
have antioxidant and antimicrobial activities. In the industry, the steviosides are
extracted with hot water and then purified through a process of refinement, removing
pigments and phenols which have antioxidant activity due to their nature. In this
work, dry whole leaves and dry leaf powder were used to determine if these aqueous
stevia-extracts have antioxidant activity. The effects of the extraction method
(maceration and hydrodistillation) for 2 and 6 hours and of the biomass-water ratio
(1:5 and 1:10) of the dry whole leaves and leaf powder on the antioxidant activity
and on the total concentration of polyphenols and flavonoids were evaluated under
a factorial 24 design. The extract with the highest antioxidant activity was obtained
from the dry whole leaves with an IC50 of 8.63. The evaluated factors that had bigger
impacts on the antioxidant activity were the extraction time and the biomass-water
ratio, for which the best conditions were 2 hours of maceration and a 1:5 ratio. The
total quantities of polyphenols and flavonoids of this extract were 14.3 mg∙L-1 and
1.88 mg∙L-1 respectively. These concentrations are statistically lower than those of
the other obtained extracts. This suggests that the excessive maceration time
extracts more polyphenols and flavonoids, but it degrades the antioxidant activity.

Keywords: Stevia; antioxidant; aqueous extract
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Variations in bioactive compounds and antiradical
scavenging activity of Moringa oleifera leave extracts:
influence of climate conditions and soil nutrients

a

Vázquez León, Lucio Abela; Valdés-Rodríguez, Ofelia Andreab; Manzo
Villanueva, Karen Elizabethc; Páramo Calderón, Delia Estherd; Rodríguez
Jimenes, Guadalupe del Carmena

Instituto Tecnológico de Veracruz, Av. M.A. de Quevedo No. 2779. 91860. Veracruz, Ver., Méx.
El Colegio de Veracruz, Carrillo Puerto 26, Xalapa, Ver.
c
Instituto Tecnológico de Tepic, Av. Tecnológico #2595. Tepic, Nay., Méx.
d
Universidad del Papaloapan. Circuito Central No. 200, Col. Parque Industrial. 68301. Tuxtepec,
Oax., Méx.
b

Moringa oleifera leaves are a significant source of bioactive compounds
(BC) to help prevent the development of chronic degenerative diseases, in various
investigations has been demonstrated that have significant antiradical activity
(ARA). The aim of this study was evaluate the evolution of markers BC and ARA of
Moringa oleifera leave extracts grown in Veracruz, Ver., under the effect of
different environmental factors (total precipitation, UV radiation, average
temperature). Moringa leaves were harvested in two seasons (January and May
2015) and cultured in three soil types (identified as A, B and C) were freeze-dried,
crushed, sieved and stored at -14 °C until analysis. Ascorbic acid (AOAC method
967.21), total carotenoids (AOAC method 970.64) and total phenols (FolinCiocalteu method) were used as references BC. The ability to capture free radicals
was quantified using the DPPH and ABTS assays. The results indicated that the
samples had higher harvested in July and ARA and BC content regarding January,
showing positive correlation with environmental factors taken as indicators.
Samples of soil B expressed during May the highest content of total phenols (3.74
± 0.11 g GAE/100 g db), ascorbic acid (180.87 ± 2.68 mg/100 g db) and most ARA
(ABTS: 4.20 ± 0.65 g TE/100 g bs; DPPH: 4.52 ± 0.02 g TE/100 g db). There was
no significant difference (p<0.05) in the total carotenoid content between A and C
soils in both months evaluated. The information obtained provides a perspective on
the changes in BC and ARA of moringa cultivated in Veracruz, influenced by
harvest time and the type of soil.
Keywords: Moringa oleifera leaves; weather conditions; bioactive compounds;
antiradical activity.
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Spray drying extracts of Moringa oleifera: effect on
moisture, water activity and performance

a

b

Vázquez León, Lucio Abela; Yerena Prieto, Beatriz Julianab; Fernández
Barbero, Gerardoc; Páramo Calderón, Delia Estherd; Rodríguez Jimenes,
Guadalupe del Carmena

Instituto Tecnológico de Veracruz, Av. M.A. de Quevedo No. 2779. 91860. Veracruz, Ver., Méx.
Programa Interinstitucional para el Fortalecimiento de la Investigación y el Posgrado del Pacífico –
Programa Delfín
c
Universidad de Cádiz. Av. República Saharaui s/n. 11510. Puerto Real, Cádiz, España.
d
Universidad del Papaloapan. Circuito Central No. 200, Col. Parque Industrial. 68301. Tuxtepec,
Oax., Méx.

The easy adaptability and rapid growth of Moringa Oleifera tree, and their content
of nutrients in leaves, have been the basis of its exploitation and utilization. In
Mexico, the crop is distributed in the Pacific coasts and the Veracruz state.
Phenolic compounds present in Moringa leaves perform as antioxidants in some
model systems. The aim of this study was to evaluate the effect of spray drying on
Moringa extracts moisture and water activity (aw) of the product and process yield.
The extract was obtained by ultrasound using as solvent ethanol:water 80:20
(w/w). Ethanol was evaporated at 170 mbar and 50 °C in a rotary evaporator R200/205. The aqueous extract of Moringa leaves was fed at the spray dryer (B-290
BÜCHI) operated in open cycle. The independent variables were the ratio (g of
solid extract)/(g of support material) ([E/MS]: 0.50 and 0.25) and inlet (Tin: 130 and
150 °C) and outlet (Tout: 60 and 70 °C) temperatures of the drying air. The support
material was a mixture of maltodextrin and silicon dioxide (95:5). The results
showed that Tin has significant effect (p<0.05) on the moisture content, the values
ranged between 0.20 and 2.36%. The rest of the process variables did not have
significant effect (p<0.05) on any response. The process yield is maintained
between 64.97 and 73.22%, whose values are considered industrially viable. Aw
was below 0.4, which ensures that the product does not proliferate bacteria. The
results open the possibility of continuing with the evaluation of the antioxidant
properties of dry extract of Moringa, to encourage its use as a food additive or
pharmacist.
Palabras clave: Moringa oleifera aqueous extracts, spray drying, drying process
yield, moisture content, aw (water activity)
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EVALUATION OF MICROBICIDAL ACTIVITY OF Citrus
reticulata EXTRACTS
Muñoz-Correa, María Olga Fabiola*; González-Hernández, Juan Carlos.
Laboratorio de Bioquímica. Instituto Tecnológico de Morelia. Avenida Tecnológico 1500, Lomas de
Santiaguito, 58120 Morelia, Mich. *E-mail: olga466@gmail.com

The phenolic compounds are secondary metabolites of plants that contain an
aromatic group and one or more hydroxyl groups on the aromatic ring, some
structures that can be appended in the aromatic group including functional
derivations. Within phenols compounds, flavonoids are the most common, being the
identification, cuantification, and extraction are the great interest, because they have
special properties as anti-inflammatory, antiviral, antiallergic, antioxidant, and
microbicidal activities. Microbicidal subtances are used in the food industry, because
they cause the can inhibit the growth or cause the death of pathogens, imporving
the quality of the foods. This work has a goal to determine the experimental
conditions that we must follow in the production of phenolic extracts from C.
reticulata. At the present day, the process is evaluate with the use of two solvents,
two fractions of the tangerine, and two specific temperatures of the extraction. The
total phenolics contents of extracts are based on the Folin−Ciocalteu reaction, total
flavonoid content of the extract is determined using aluminum chloride colorimetric
method. The antioxidant activity tests used are DPPH and ABTS methods. The Kirby
Bauer method is used to determine the microbial sensibility of extracts obtained
against to Staphylococcus aureus and Escherichia coli. With the results is expected
to optimize the extraction of compounds and give applications thereto.

Keywords: Extracts, Phenolics, Microbicidal.
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DETERMINATION OF ACUTE TOXICITY OF KETONE
EXTRACT AND NUTRITIONAL COMPOSITION OF SEEDS
ASH(Fraxinus excelsior L.)
Bautista Ramírez María Esther, Yolanda Gómez y Gómez, Luis Jorge Corzo
Rios.
<Unidad profesional Interdisciplinaria de biotecnología, Instituto Politécnico Nacional.
Departamento de Bioprocesos. Av. Acueducto S/N, Col. Barrio La Laguna ticomán. Delegación
Gustavo A. Madero, México. Ciudad de México.

The ash (Fraxinus excelsior L.) is a specie of tree that grows in temperate regions
and is native to most of Europe and western Asia. Fraxinus species are used as
food, seasoning and in traditional medicine due to their different biological activities
such as antioxidant, anti-inflammatory, analgesic, antipyretic, antirheumatic,
hypoglycemic and antihypertensive. The aim of this study was to determine the
LD50 of the ketone extract of seeds ash and determine their nutritional composition
as a possible food supplement for mice. The extract was obtained by sonicating
the ground seed ash with 70% acetone, degreasing the dried seeds for 24 h with
chloroform. Extracts at a dose of 6, 7 and 8 g / kg body weight were administered
to CD1 mice, total protein, cholesterol and triglycerides were determined using
commercial kits. In the proximal chemical analysis (AQP) moisture, ash, fat, fiber
and protein was determined. The extract showed no toxicity to dose of 8 g / kg,
showed no adverse effects or death during the administration of the extract, the
values of protein, cholesterol and triglyceride levels in mg / dL were 5.0, 58.0 and
117.0 respectively. In the AQP moisture it was 8.45%, ash 6.0%, 7% fat, 44% fiber,
11% protein and nitrogen free extract was calculated by difference of 32%. The
ketone extract of seeds ash showed no toxicity at a dose of 8 g / kg so that could
be used as a food supplement in mice.

Keywords: ash seeds, LD50, proximal chemical analysis
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PHARMACOLOGICAL EVALUATION OF THE SEDATIVE
EFFECT Agastache mexicana ssp. mexicana AND
(Agastache mexicana ssp. xolocotziana
Luis Jiménez Medina, Esther Bautista Ramírez, Luis Corzo Ríos, Yolanda de
las Mercedes Gómez y Gómez.
Instituto Politécnico Nacional. Unidad Profesional Interdisciplinaria de Biotecnología. Departamento
de Bioprocesos. Lab. Farmacologia.ygomezipn@hotmail.com

In the traditional Mexican medicine the plants have a cultural and social use. It has
informed that the extracts of the Agastache possess tranquilizing and sedative
activity. The aim of this research is to study the pharmacological properties of total
extracts (Agastache mexicana ssp. mexicana) and (Agastache mexicana ssp.
xolocotziana). Was performed a phytochemical sieve, and quantification of the
antioxidant capacity for the methods ABTS and DPPH. The sedative activity of the
extracts of the two plants with the technique of sleep potentiation with pentobarbital
in mice CD1 was assessed, using the methanol extract of both plants and a dose
of 10mg/kg, the latency time was of 5.0±1.0min. And sleep time was of 70.65±3.20
min. for Agastache mexicana ssp. mexicana; of 4.7±1.5min and 67.3±7.0 min for
Agastache mexicana ssp. xolocotziana; 3.4±2min and 85.5±8 min with clonazepan
drug (0.5mg/kg). Agastache Mexican ssp. Mexican had the best results of
antioxidant activity: 0.52 ± 0.17 TEAC (TroloxmM/g) with ABTS and 0.50 ± 0.10
TEAC (Trolox mM/g) with DPPH. The phytochemical screening tested positive for
phenols, flavonoids, alkaloids, saponins, glycosides cardiogenic and cyanogenic.
Proximate analysis presented : 7.5 % moisture , essential oils ≤ 2% water-soluble
ash 5% to 13 % crude fiber. These toronjiles has sedative effects in mice and
induces them sleep.

Keywords: Potentiation of sleep, Sedative, DPPH, ABTS.
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ANTIMICROBIAL ACTION OF Punica granatum PEELS
AGAINST MULTIDRUG-RESISTANT BACTERIA
Gabriela Silva de Farias, Thaísaa, Vasconcelos Rocha, Igorb, Gondim de
Albuquerque, Julianaa, Tavares Jácome Júnior, Agenorb
a Microbiology

laboratory, Center for Health Sciences, Federal University of Pernambuco, University
City, 50670-901, Recife, PE, Brazil (email: juliana_gondim_13@hotmail.com); bCaruaruense
Association of Higher and Technical Education, Av. Portugal, 584, University City, Caruaru, PE,
Brazil

Introduction: The use of medicinal plants for diseases treatment is a usual habit in
Brazilian population. Punica granatum, known as pomegranate, is a fruit commonly
used to treat infections. Recently, the abusive use of antibiotics has promoted the
increase of bacterial resistance. Microorganisms resistant to three or more
antimicrobial classes (multidrug-resistant or MDR) are frequently found in hospital
environments, requiring the development of new ways of treatment. Objective:
Evaluate the antimicrobial action of P. granatum peels against multidrug-resistant
bacteria. Methodology: Extract production of pomegranate peels followed these
steps: drying, grinding, maceration in ethanol (90%), evaporation under reduced
pressure and another drying. Antimicrobial activity was verified by disk-diffusion
assay, inoculating 2 µL of ethanol extract at concentrations of 10mg/mL, 20mg/mL,
50mg/mL, 100mg/mL and 200mg/mL. The tests were performed in triplicate. MDR
microorganisms used were: Klebsiella oxytoca (4), K. pneumoniae (2),
Staphylococcus aureus (2), Escherichia coli (1), Shigella spp. (1) e Enterococcus
faecalis (1). Results: No strain was inhibited by the extract at concentrations of
10mg/mL and 20mg/mL. All K. pneumoniae strains were sensitive starting from
50mg/mL, whereas 75% of K. oxytoca isolates showed the same sensitivity. One
S. areus and E. faecalis species were resistant to all concentrations employed in
this study. The tested E. coli showed inhibition zone at 100mg/mL, while Shigella
spp. was only inhibited at 200mg/mL of the extract. Conclusion: Punica granatum
ethanol extract was not able to inhibit the growth of tested bacteria at low
concentrations. It is possible to assume that non-susceptibility of these strains is
due to its resistant profile, however, additional studies are required to prove this
relationship.

Keywords: Traditional Medicine, Medicinal Plants, Antimicrobial Agents.
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CHARACTERIZATION AND DETERMINATION OF
ANTIOXIDANT ACTIVITY OF APPLE CHINA SPECIES
PRUNUS PERSICA VAR . PLATICARPIA
Jorge Murga Ramírez, Alejandro Ramos Osorio, Laura Sánchez Hernández,
Isaías Peláez, Ángeles Gama Gálvez
Department of Chemical and Biochemical Engineering, Instituto Tecnológico de Acapulco S/N,
Crucero Cayaco- puerto Márquez , Acapulco, Guerrero, Mexico. C.P. 39905.
E-Mail: murga_ibq@hotmail.com ; angelesgama@hotmail.com

Epidemiological studies have established a positive correlation between the
consumption of fruits and vegetables and the prevention of diseases such as
atherosclerosis, cancer, diabetes, arthritis and aging. Favored by oxidation of cells
in the body, the phenolic compounds have the potential to be powerful antioxidants
which protect the human body from free radicals. These compounds protect the
body from damage by oxidizing agents, environmental pollution and chemicals in
food. In this paper the characterization Bromatological is performed, the total
phenolic content and antioxidant activity of apple or Paraguayan China is
determined (Prunus Persica Var. Platycarpa). The overall objective is to determine
the compositional analysis total phenolic content and antioxidant activity of apple
China and Paraguay, (Prunus Persica platycarpa Var) using a methodology based
on the application of official AOAC techniques. The antioxidant activity was
determined by the method of DPPH (2,2-Diphenyl-1- picrilhidracil) this method is
fast, accurate and inexpensive test. The results obtained in the polyphenol
extraction for quantification of total phenols in methanol solutions: water 80:20 ml
and acetone: water 70:30 ml samples Chinese apple pulp was performed efficiently
with Folin-Ciocalteu reagent obtained as a result 421.78 gallic mg/g sample Ac.
The antioxidant activity was 21.0882 pulp DPPH mg/g sample of ethanol extract.
These results show that the Chinese apple can be considered as a natural source
of antioxidant compounds that can be used in the development of agrochemicals
and in the cosmetic and pharmaceutical industry

Keywords: <Antioxidant activity; Free radical; phenols; >
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INFLUENCE OF THE DEGREE OF MATURATION AND
MICROWAVES TREATMENT ON THE EXTRACTION OF
STERCULIC ACID
Abril Ramírez Higuera a, Rosa María Oliart Rosa, Giselle Lilian Badillo
Zeferinoa.
a UNIDA.

Instituto tecnológico de Veracruz M.A. de Quevedo 91897, Veracruz, (229) 934 57 01 ext
112

The sterculic acid is a cyclopropenoic acid that might be considered therapeutic for
his ability to inhibit lipogenic enzyme Δ-9 desaturase. Elevations in Δ-9 desaturase
activity have been reported in obese patients with metabolic sindrome. The seeds
of Sterculia apetala native of Veracruz are an important source of this fatty acid.
The objective of this study was to compare the content of sterculic acid in mature
and immature seeds of Sterculia apetala using microwaves to improve the
extraction efficiency. 5 g of immature and mature seeds were microwaved for 2.5
min. Then, the seeds were macerated and incubated in 15 mL of hexane, in amber
tubes for one week at 24ºC. Control seeds were not microwaved. Sterculic acid
concentration was evaluated by gas chromatography and mass spectrometry. The
results indicate that mature seeds have a higher (60%) concentration of sterculic
acid than immature seeds (30%). On the other side, while microwaves’ treatment
increased the sterculic oil’s yield, it reduced the concentration of sterculic acid
(40%) in mature seeds, (17%) in immature seeds, probably due to the intrinsic
instability of the cyclopropene ring that might suffer chemical changes such as the
ring opening promoted by microwaves energy. In conclusion, to obtain a high
concentration of sterculic acid, it is recommended to use mature seeds and to
avoid the use of microwaves’ in the extraction method.

Keywords: sterculic acid; microwaves; metabolic syndrome; gas chromatography;
mass spectrometry.
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Spermine effect in the nitrogen stress limitation response
on Castilleja tenuiflora Benth.
Rubio Rodríguez Elizabeth; López Laredo Alma Rosa; Medina Pérez Virginia;
Trejo Espino José Luis; Trejo Tapia Gabriela (*)
*Laboratorio de Productos Naturales, Centro de Desarrollo de Productos Bióticos, Instituto
Politécnico Nacional,
Carretera Yautepec-Jojutla, Km. 6, calle CEPROBI No. 8, Col. San Isidro, Yautepec, Morelos,
México. C.P. 62731(email: gttapia@ipn.mx )

Castilleja tenuiflora Benth. (Orobanchaceae) is a medicinal Mexican plant
known as "cancer hierb". It has been long used in folk medicine to treat
inflammation, gastrointestinal disorders and the symptoms of various cancers.
These uses may be related to the biological activities of its secondary metabolites,
as flavonoids, lignans, iridoids and phenylethanoid glycosides (FG). Nitrogen
limitation increases the secondary metabolism in in vitro cultures of Castilleja
tenuiflora, but biomass production decreases. Spermine (Sp) is a polyamide which
promotes multiple budding, cell division and differentiation; however, little is known
about its effect on the secondary metabolism. The aim of this study was to
evaluate the effect of spermine in the stress response by nitrogen limitation in
Castilleja tenuiflora.
Shoots cultures of Castilleja tenuiflora were cultured in B5 culture medium
and the effects of spermine (5 µM; Sp) and nitrogen limitation (0. 63 mM; LN) in
four different treatments as follows: total nitrogen in B5 medium (25.6 mM; N);
N+Sp; LN and LN+Sp were tested. Metabolic profile, the concentration of the major
compounds and the biosynthesis of phenolic compounds in methanol extracts of
different plant organs is determined; along with growth and development.
The shoot and root length was 2 times higher in LN+Sp from control;
similarly, the concentration of FG increased in the following order leaf>stem>root.
11 metabolites were identified; among which, 5-methyl ether luteolin was only
present in the leaves of the crops with nitrogen limitation, where by suggested as a
marker of stress. Sp reduces the negative changes in plant growth and increases
positively production of secondary metabolites. Using this system, it can be a tool
for the biochemical study of C. tenuiflora.
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INCREASE OF VERBASCOSIDE AND ISOVERBASCOSIDE
IN RESPONSE TO STRESS BY NITROGEN LIMITATION IN
Castilleja tenuiflora Benth. PLANTLETS
a

Cortes Morales Jorge Alberto, aLópez Laredo Alma Rosa, aBermúdez Torres
Kalina, aTrejo Espino José Luis, bZamilpa Alvarez Alejandro and aTrejo Tapia
Gabriela.
a

Laboratorio de Productos Naturales. Centro de Desarrollo de Productos Bióticos. Instituto
Politécnico Nacional. Carr. Yautepec-Jojutla km 6, CEPROBI No. 8, Col. San Isidro, Yautepec,
b
Morelos. México; Centro de Investigación Biomédica del Sur,
Instituto Mexicano del Seguro Social, Argentina No. 1, 62790, Xochitepec, Morelos, México

Castilleja tenuiflora Benth. (Orobanchaceae) is a medicinal plant that synthesized
phenolic compounds as phenylethanoids, flavonoids and lignans; and glycosylated
iridoids, which have pharmacological activities proven. In vitro culture and nutrient
limitation of plants are biotechnological strategies that increase the production of
metabolites with pharmacological interest. The aim of the study was to evaluate the
production of glycosylated phenylethanoids in response to stress by nitrogen
limitation in C. tenuiflora plantlets. Plantlets were grown in a temporary immersion
bioreactor system with B5 medium for 21 days. The experimental treatments were:
control (25.74 mM N) and limitation of N to 1.32, 0.66 and 0 mM. Growth and
development, PAL enzyme activity and chemical compounds content variables
were measured during the culture time. Under nitrogen limitation, biomass and
multiplication rate decreased over 40%, roots were longer and leaves showed
chlorosis respect to control. The PAL enzyme was more active at 0.66 mM N
treatment (2 times higher than control) and most verbascoside and
isoverbascoside content was observed in 0.66 mM and 1.32 mM N (283 ± 0.5 and
90 ± 0.3 mg g-1 BS, respectively) on day 21. At the end of culture time the
presence of anthocyanins was also observed in the stems. It is known that
phenylethanoids are powerful antioxidants and light protectors, this may explain
the increase in these compounds against stress by nitrogen limitation and de novo
synthesis of anthocyanins. The nitrogen limitation promoted significant changes in
growth, development and secondary metabolism of C. tenuiflora. PAL enzyme
activity was stimulated showing a behavior associated with increased production of
verbascoside and isoverbascoside phenylethanoids.
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EVALUATION OF THE ANTIOXIDANT CAPACITY OF
SEEDS PAPAYA (Carica papaya L.)
Daris Garnica Báezb, Karla Leticia Delgadillo Romero, Tania Guadalupe
Domínguez Plata, Leandro Rodrigo González-Gonzáleza,b
Tecnológico de Estudios Superiores de Ecatepec a, Universidad Simón Bolívar b

Of the antioxidants contained in the seed of papaya fruit (Carica papaya L.) the
extraction of water-soluble and fat-soluble components of the seed in order to
assess the main functions of these as food additives ensuring the safety and health
of came one food and contribute to the conservation of this. Bioassays were
performed using specific microbial groups and their characteristics were evaluated
as a bactericide.
There is an important question implied in studying the relationship of antioxidants
present in fruit ripening and antibiotic activity of phytochemicals with antioxidant
extracts, a situation that has few reports on the metabolism of these and their
influence on the natural release.
discretionary evaluation of a lot defined papaya seed maturation stage one
pigment and phytochemical where increased production of ethylene is produced by
abrasion and then making the thin film that covers mucilage was performed.
The antioxidant capacity equal to vitamin C, phenol content and total flavonoid
content of the aqueous and organic extracts present direct abrasion sclerotesta
seed, averaged for the aqueous and organic extracts exists 158 mg gallic acid
equivalent / g seed, VCEAC content is 30.21 mg / 100g seed DPPH method, was
200 g trolox equivalent / g seed; antioxidant capacity measured by the ABTS
method was 2100.5 mg equivalent Trolox / g seed.
The antimicrobial evaluation was discussed with the extract to 50%, with
concentrations of 100, 150 and 200 mg seed / ml three microbial groups,
Escherichia coli, Salmonella typhi and Staphylococcus aureus on their
implementation halos of inhibition was determined on these strains seeded, finding
results that show relatively similar inhibitions at higher concentrations of 200 mg of
seed / ml.

Keywords: Antioxidants 1 Carica papaya 2 Additive 3
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FISHES AS POLLUTION INDICATORS: A GEOCHEMICAL
APPROACH
S. Sujitha† and M.P. Jonathan
Centro Interdisciplinario de Investigaciones y Estudios sobre Medio Ambiente y Desarrollo
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Barrio la Laguna Ticomán, Del. Gustavo A. Madero, C.P.07340, México D.F., México.
†Corresponding
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Email: smini06@gmail.com

Abstract
Rapid urbanization and industrial growth over the last few decades has
ensued in extreme contamination of the marine ecologies. With the global increase
in the consumption of fish, studies on fishes are obligatory to mitigate the effect of
marine pollution. Fishes are regarded as bio- monitors in a marine environment
which are used to establish geographical and temporal variations in the
bioavailabilities of heavy metals. To evaluate the rate of bioaccumulation of metals
in fishes, various demersal and pelagic species were analyzed. The concentration
of (Fe, Mn, Cr, Cu, Ni, Co, Pb, Zn, Cd, As, Hg) were determined using an Atomic
absorption Spectrometry. Comparison studies were carried out in Ennore Creek,
Chennai, India and Santa Maria Bay, Baja California Sur, Mexico to understand the
variations in metal levels based on their geological/geographical setting and pollution
effects. The study revealed dissimilarities in the accumulation of metal levels, where
high levels of Cu (7.33 mg Kg-1), Fe (6.53 mg Kg-1), Zn (4.91 mg Kg-1) and Pb (1.33
mg Kg-1) were observed in the industrially impacted Ennore Creek, Chennai, India.
The fish species of Baja California Sur presented high concentrations of Fe (2.301
mg Kg-1), Zn (1.16 mg Kg-1), Ni (0.197 mg Kg-1) and Cr (0.175 mg Kg-1) due to the
influence of fertilisation, phosphatic rock formations and intense upwelling process.
Correlation studies on metal concentrations of the fish species suggests that the
process of bioaccumulation is species dependent with a strong reliance to its
metabolism, dwelling habitat and feeding mechanisms. This preliminary comparison
studies from different regions on bioaccumulation of fish species would provide a
well-established proposal for the conservation of marine environment and validate
the pollution status of these highly diversified ecosystems in the same tropical belts.
Keywords: Fish, Bioaccumulation, Baja California Sur, Chennai, Metals.
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ISOLATION AND EVALUATION OF MICROBIAL
COMMUNITIES ABLE TO DEGRADE THE FUNGICIDE
CARBENDAZIM
María Luisa Alvarado Gutiérrez; Cutberto José Juvencio Galíndez Mayer;
Nora Ruiz Ordaz; Vanessa Abigail Jiménez Silva.
Instituto Politécnico Nacional, Escuela Nacional de Ciencias Biológicas, Unidad Profesional Adolfo
López Mateos, Av. Wilfrido Massieu Esq. Cda. Miguel Stampa s/n, C.P.07738 Delegación Gustavo
A. Madero México, D.F.

Agriculture has become the main polluting factor of water resources due to the
indiscriminate use of synthetic fertilizers and chemicals for pest control. An
example of this is carbendazim, a polyvalent systemic fungicide of the
benzimidazoles family. Carbendazim is highly toxic to aquatic organisms and a
possible carcinogen for the reproductive apparatus of mammals. Its degradation
can generate even more toxic intermediates, with great leaching probability
because of its high water solubility. From soil and water samples from lettuce crops
located at Xochimilco, DF, a series of successive culture batch transfers were
performed to select communities having the ability to degrade carbendazim. Two
communities capable of degrading the fungicide were obtained: AQC1 (removal
efficiency of 95% and removal rate of 1.88 mg L-1 h-1) and SUC2 (removal
efficiency of 90% and removal rate of 1.67 mg L-1 h-1). The degradation kinetics of
carbendazim (30 mg L-1 h-1) was studied by AQC1 and SUC2 communities,
determining the removal of the fungicide by HPLC method. After 31 hours both
communities, AQC1 as SUC2, degraded 97% of carbendazim in their respective
cultures. In both communities (AQC1 and SUC2) the growth of two predominant
types of bacterial colonies was observed. DNA extraction was performed, and the
data were compared with the GenBank database, identifying bacteria of the genera
Agrobacterium tumefaciens and Phyllobacterium myrsincearum. Due to the
accumulation of a possible intermediary carbendazim degradation metabolites in
repeated batch system, it was decided to construct a plug flow reactor, to degrade
along the reactor possible intermediate metabolites that may accumulate.

Keywords: Carbendazim; Fungicide; Biodegradation.
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BIOLOGICAL EVALUATION OF A PACKED-BED
RECTANGULAR AIRLIFT REACTOR. BIODEGRADATION
OF THE HERBICIDE PROPANIL
Galván López Rafael, Suárez Heredia Carlos Ricardo, Galíndez Mayer
Cutberto J. Juvencio, Ruíz Ordaz Nora, Juárez Ramírez Cleotilde, Domínguez
Sánchez Iván.
Escuela Nacional de Ciencias Biológicas, Instituto Politécnico Nacional. Unidad Profesional Adolfo
López Mateos, Av. Wilfrido Massieu Esq. Cda. Miguel Stampa s/n, C.P.07738 Delegación Gustavo
A. Madero México, D.F.

Water can be contaminated by xenobiotics such as pesticides. A proposal to
eliminate these compounds is the implementation of biological treatment, in which a
microbial community (MC), capable of degrading them, and an appropriate
bioreactor where the MC performs the biotransformation, are required. A rectangular
airlift reactor, previously designed and hydrodynamically tested was used to probe
its suitability to support the biodegradation of the phenyl amide herbicide propanil
(3,4-dichloropropionanilide). Several studies have showed that the herbicide
propanil is catabolized, forming 3,4-dichloroaniline (3,4-D) which is an intermediate
more toxic and recalcitrant than propanil. The main objective of this study was to
evaluate the effect of dissolved oxygen on the removal rates and efficiencies of the
herbicide at different air flow rates, including conditions near anoxia while the loading
rate of the herbicide was maintained constant. Another objective was to study the
loading capacity of the bioreactor, maintaining a minimal volumetric air supply to the
reactor. Several analytical methods were used to evaluate the kinetic behavior of
the MC immobilized in the Airlift bioreactor, and the changes occurring in the
community at different operational conditions were evaluated by microbiological and
molecular biology techniques. High propanil removal efficiencies were obtained at
the air flow rates tested. It was observed that even low aeration rates were sufficient
to meet the oxygen demand for herbicide degradation and that the presence of 3,4dichloroaniline was null, even under microaerophilic conditions. Throughout the
operation of the reactor it was observed that although the structure of the MC
changed, the high removal efficiency of the herbicide was maintained, pointing to a
community acclimatization. Under the tested conditions, the limit herbicide
biodegradation capacity of the reactor was not reached. The peculiar configuration
of the bioreactor tested can significantly improve the quality of mixing of the liquid
and increase the volumetric oxygen transfer coefficient.
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SELECTION AND EVALUATION OF MICROBIAL
COMMUNITIES CAPABLES TO DEGRADE
TEBUCONAZOLE FUNGICIDE
Lizbeth Esquivel Arvizu, Rafael Galván López1, Raúl Martínez Reyna,
Alejandra M. Salazar Huerta1,Fortunata Santoyo Tepole3, Oswaldo Ramos
Monroy2, Nora Ruiz Ordaz3, Juvencio Galíndez Mayer3, Cleotilde Juárez
Ramírez3
1,Scholar BEIFI; 2,Scholar SIN;3, Scholar COFAA, EDI, SNI
Laboratorio de Bioingeniería. Departamento de Ingeniería Bioquímica. Escuela Nacional de
Ciencias Biológicas. Instituto Politécnico Nacional. Av. Wilfrido Massieu s/n, Colonia Planetario
Lindavista, C.P. 07738, México D.F.

Fungicides are more employees pesticides, as they are used in agriculture,
industry, home and gardens to prevent the growth or eliminate harmful fungi to
plants, animal or humans. One of these pesticides is tebuconazole, organic
fungicide triazole group that controls species of fungi that cause diseases such as
rust, rot, leaf spot, etc. The serious problem by the abuse in the use of the
fungicide is toxicity to fish and aquatic organisms. The EPA has classified
tebuconazole as a possible human carcinogen, so the development of biological
processes necessary for disposal obtaining microorganisms capable to degrade.
The aim of this study is to isolate and evaluate microbial communities capables to
degrade tebuconazole fungicide, to achieve this were tested as a source of
isolation three different samples of agricultural soil. For enrichment culture
technique using minimal mineral medium and fungicide as sole carbon source,
successive transfers were made every 72 hours and the degradation of
tebuconazole was evaluated spectrophotometrically (194 nm) in each transfer.
Once obtained community batch cultures are done with the fungicide as carbon
and nitrogen source at a concentration of 50 mgL-1, its degradation was evaluated
spectrophotometrically, HPLC and alternatively COD.
Due to the recalcitrance of the molecule of the fungicide was necessary to make 18
transfers and only one microbial community isolated was capable to degrade the
fungicide. During the degradation of the fungicide in batch culture were achieved
efficiencies of 56% and volumetric removal rates 4.6 mg L-1 d-1, higher than
reported in the literature where the fungicide was used as a nitrogen source and
was adding glucose as carbon source. As can be concluded that despite the
complexity of the molecule of tebuconazole was isolated a microbial community
that can use it as a source of carbon and nitrogen.
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EVALUATION OF DIFFERENT BIOSORBENTS FOR
NITRATE REMOVAL FROM AQUEOUS SOLUTIONS.
Jimena Susana Portillo-Aguilar, Gabriela Pineda-Camacho, Eliseo CristianiUrbina
Departamento de Ingeniería Bioquímica, Escuela Nacional de Ciencias Biológicas, Instituto
Politécnico Nacional, Prolongación de Carpio y Plan de Ayala s/n, Colonia Santo Tomás, México,
D.F, 11340, México. Tel. 5255 57296300 ext. 62454. E-mail: gabypinedacamacho@hotmail.com

Among the principal anionic species that had been described as contaminants of
water are find the ions: nitrate, nitrite, chloride, sulfide, fluoride and cyanide; which
have caused changes in the allowable limits in water discharges from industrial
sources and the development of systems that allow the separation of these ions to
ensure the adequate drinking water quality. The objective of this investigation was
to evaluate the potential use of different biosorbents (red eggshell, white eggshell,
avocado shell, pine sawdust, corn cob, grape pedicel, coconut fiber and tamarind
shell) for nitrates removal from aqueous solutions. The studies of NO3- removal
were developed in flasks containing nitrates solution (50 mg/L) and biological
material (1 g/L) with particle size between 0.29 to 0.42 mm; under constant
agitation of 150 rpm at 28ºC. And the contact time between biosorbent and nitrates
removal was 24 h. The studies were evaluated at pH 3, 5 and 8. The concentration
of NO3- was determined by cadmium reduction method and was find that
biosorption capacity increased with the increment of contact time. White eggshell
was the biosorbent that showed the best biosorption capacity (49.68 mg g-1) at pH
8.
Keyword: eggshell; biosorption; nitrates.

Mar del Norte No. 5, Col. San Álvaro Azcapotzalco C. P. 02090, México, D. F.
Tel. y Fax: 5623 3088 email: colegioibq@hotmail.com, colegioibq@yahoo.com.mx

XX Congreso Nacional de Ingeniería Bioquímica
IX Congreso Internacional de Ingeniería Bioquímica
XIV Jornadas Científicas de Biomedicina y Biotecnología
Molecular
Veracruz, México 16-18,
18, Marzo 2016

KINETIC STUDY OF THE AEROBIC DEGRADATION OF
TRIAZINE HERBICIDES.
Viridiana Sandoval Santiago, Nora Ruiz Ordaz, Oswaldo Ramos Monroy,
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Cleotilde
de Juárez Ramírez, Juvencio Galíndez
Galíndez Mayer
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icides are xenobiotic compounds widely used in agriculture that
Triazine herbicides
commonly reach water bodies affecting aquatic ecosystems adversely. An
alternative to prevent herbicide contamination of water bodies is the use of
biological methods using microorganisms able to degrade those contaminants. In
this work, the
he evaluation of a microbial community (MC) capable of degrading
triazine herbicides is described. To meet the work aims, degradation
egradation studies of the
herbicides
icides Atrazine, Simazine, Terbutryn and Prometryn, individually or in the
mixture were performed,, using an MC previously selected.
As part of the study, predominant members
m
of the MC were identified by molecular
techniques and detection of the main genes involved in the degradation of the
triazine herbicides was performed. It was noted that all herbicides, in pure form and
commercial formulations, were degraded, although with the
he accumulation of the
catabolic
lic intermediary, cyanuric acid (OOOT). After an MC
MC acclimatization period
of several months, the level of accumulated OOOT decreased. When terbutryn
was used as a single substrate, tthe
he removal efficiency of terbutryn was low (79%).
(79%)
But,
ut, when it was part of the mixture of herbicides the removal efficiency was
markedly increased (97%), suggesting that once diluted in the rest of herbicides its
toxicity to the MC diminished. In consequence, its degradation was improved. The
change in the type of substrate modified the structure of the community. A recently
described genus Siphonobacter predominate in most cultures.. This organism has
not been reported among microorganisms that metabolize xenobiotics. Among the
members of the community,
community the presence of trzN, atzB,
tzB, atzC, atzD and atzE
atz genes
involved in the degradation pathway of triazine herbicides was evidenced.
evidenced The
microbial consortium combines catabolic activity of its members to achieve the
efficient degradation of these triazine herbicides.
Keywords: Triazine herbicides, biodegradation, xenobiotics
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Comparison of Organosolv process assisted with closed
and open microwave system for extracting bagasse
lignocellulosic fractions Agave angustifolia Haw system.
Rosas Hernández Yuliana, López Bonilla Argelia, Jiménez Aparicio Antonio
Ruperto, Arenas Ocampo Martha Lucía y Camacho Díaz Brenda Hildeliza.
Development Center of Biotic-IPN Products, Department of Biotechnology. Yautepec-Jojutla road,
Km. 6 CEPROBI street No. 8, Col. San Isidro, Yautepec, Morelos, Mexico. C.P. 62731. Telephone:
(735) 394 20 20, 3941896, (55) 57 29 60 00 Ext 82522.
(E-mail: yrosash1400@alumno.ipn.mx)

Agave bagasse currently has few applications; however, thanks for its chemical
composition can be used for the manufacture of products with added value. In this
paper were obtained lignocellulosic fractions (cellulose, hemicellulose and lignin)
by a "Organosolv" assisted with microwave in a closed and open system from
bagasse for the production of soluble and insoluble fiber materials were obtained
process. The extraction was carried out in an open system at atmospheric
pressure and in closed system at 80 Watts, It was used ethanol as solvent at
different concentrations and contact times. Three different fractions (fiber, pulp and
liquor) were obtained. The extraction yield was determined gravimetrically and
lignocellulose fractions were characterized by FTIR and SEM for identify functional
groups and their microstructure. For the results of extraction yield were obtained
the better values in the extraction with ethanol 60% for 2 H, and for
characterization by FTIR spectrum for both systems; open system 40% and 57%
for closed system; with characteristic bands for lignin at 2850-2840 cm-1
corresponding to CH OCH3, 1705-1715 to C = O, the phenolic OH 1365, 1326 and
1270 C-O to S and G was obtained from pulp, most notable in the closed system
than in the open; In the SEM micrographs vascular tissue were observed and in
terms of the fiber fraction was observed that the cellulose microfibrils for the closed
system were cleaner compared to the open system. With this study we can
conclude that the process of microwave-assisted Organosolv in a closed system
was the most efficient for the extraction of lignocellulosic fractions.

Keywords: Organosolv, microwave, open system, closed system and agave
bagasse.

Mar del Norte No. 5, Col. San Álvaro Azcapotzalco C. P. 02090, México, D. F.
Tel. y Fax: 5623 3088 email: colegioibq@hotmail.com, colegioibq@yahoo.com.mx

XX Biochemical Engineering National Congress
IX Biochemical Engineering International Congress
XIV Biomedicine and Molecular Biotechnology Scientific
Meetings
Veracruz, México March 16-18, 2016

CONSTRUCTION AND HYDRODYNAMICS
CHARACTERIZATION OF A PACKED BED AEROBIC
REACTOR FOR PESTICIDE DEGRADATION
Eusebio Aldahir Jiménez Arévalo; Juvencio Galíndez Mayer; Deifilia Ahuatzi
Chacón; Fortunata Santoyo Tepole; Nora Ruiz Ordaz.
Instituto Politécnico Nacional. Escuela Nacional de Ciencias Biológicas. Departamento de
Ingeniería Bioquímica. Laboratorio de Biotecnología. Unidad Profesional Adolfo López Mateos, Av.
Wilfrido Massieu Esq. Cda. Miguel Stampa s/n, C.P.07738 Delegación Gustavo A. Madero México,
D.F.

The excessive and inappropriate use of pesticides have caused severe
environmental damage in all places where they have been applied, in many cases
they are irreversible or difficult to reverse.
To a large extent this has happened due to the lack of knowledge about the risks to
the environment associated with the use of these substances; so it is urgent to
develop simple and efficient technologies at low cost for removal these
agrochemicals. In this work, a reactor made of acrylic which consists of a channel of
40 cm of length subdivided into five sections, was designed and constructed; three
of the five reactor sections are aerated and two are packed with the support material.
In aerated zones the liquid is oxygenated in a timely manner by a porous diffuser
and perforated plates. This reactor has an operational volume of 5980 mL, with a
volume of support material of 1640 mL and 4340 mL of liquid volume.
During hydrodynamic characterization it worked with an airflow of 1 L/min and a
liquid feed of 600 mL h-1, evaluating the flow pattern, it was observed that the system
reaches full homogenization at 5 minutes, (methyl blue was used in the experiment
when the reactor was operated unpacked, and NaCl when it was operated with
packed). Regarding the hydraulic residence time was observed a time of 20 h,
contrasting with the theoretical value calculated of 10 h, this fact helps the pesticide
removal by increasing the permanence of the xenobiotics with the biocatalyst.
Finally, we note that the KLA value increases when the channel is packaged.
Therefore, we can conclude that this system can be effective in treating wastewater
contaminated with pesticides.

Keywords: Bioremediation; Hydrodynamic characterization; Bioreactor.
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OPERATION OF A BIOBARRIER WITH MULTIPLE AIRLIFT
DEVICES FOR DIURON BIODEGRADATION
Lima Martínez Emanuel, Salazar Huerta Merlyn Alejandra, Jiménez Arévalo
Eusebio Aldahir, Juárez Ramírez Cleotilde, Galíndez Mayer Cutberto José
Juvencio, Ruíz Ordaz Nora.
Escuela Nacional de Ciencias Biológicas, Instituto Politécnico Nacional. D.R.
Unidad Profesional Lázaro Cárdenas, Prolongación de Carpio y Plan de Ayala s/n,
Col. Santo Tomas C.P. 11340 Delegación Miguel Hidalgo México, D.F.
To remediate contaminated groundwaters, several “in situ” treatments capable of
reducing pollutants have been proposed; among these are the permeable reactive
biobarriers (BRPs). The use of microorganisms in aerobic BRPs requires
environmental conditions that allow cell growth and degradation of contaminants.
The use of airlift devices embedded in the biobarrier is proposed to ensure an
adequate supply of oxygen and nutrients to the bioreactor. So, in the present
study, the main aim was to design an unconventional multiple-airlift system that
allows convective oxygen transfer to the packed bed for further degradation of
diuron. Additionally, changes in the microbial community responsible of diuron
degradation were assessed by molecular biology techniques.
The BRP with multiple airlift devices was built using volcanic rock as packing
material. It was operated as a biphasic and triphasic system. In both cases, the
reactor’s oxygen transfer capacity was evaluated by determining the volumetric
oxygen transfer coefficient (kLa) in abiotic conditions. Once inoculated the biofilm
reactor, the herbicide volumetric removal rates, and removal efficiencies were
determined at different volumetric loading rates, maintaining a constant flow of air.
Using spectrophotometric and HPLC methods, diuron concentrations were
measured at several the reactor zones. Under the conditions tested, high
efficiencies of herbicide degradation (98 to 99%) were obtained. As part of the
characterization of the immobilized bacterial community, the following bacterial
genera predominating in the reactor were identified, Arthrobacter, Variovorax,
Delftia, Pseudomonas, Stenotrophomonas, Acinetobacter, and Rhodococcus.

Keywords: <Biobarrerier; airlift reactor; diuron>
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TITLE OF THE ABSTRACT
“Biofortification of a reactor packed multiple channels to
degrade a commercial mixture of atrazine and s-metolachlor”
Miguel Ángel Robreño Gonzalez, Nora Ruiz Ordaz, Juvencio Galíndez Mayer,
Deifilia Ahuatzi Chacón, Alberto Cabrera Orozco
D.R. Unidad Profesional Adolfo López Mateos, Av. Wilfrido Massieu Esq. Cda. Miguel Stampa s/n,
CP 07738 Delegación Gustavo A. Madero México, D.F.

Pesticide use has an important application in the control of any pest (insects,
weeds) that have been the cause of greatest losses in agricultural crops. However,
indiscriminate use of these chemicals causes severe damage to the environment
and humans, so viable alternatives have been sought to enable purification of the
environment including the use of biological reactors, which are more economical
compared to physical and chemical treatments currently used. This work is
intended to isolate a microbial consortium capable of degrading in its entirety a
commercial herbicide (Primagram Gold®) whose active compounds are atrazine
and s-metolachlor, and use it to enrich packed bed reactor multiple channels for
the treatment of herbicide. The results showed high removal efficiency of atrazine,
but low for the s-metolachlor, so to increase the biodegradation of the latter,
another community was isolated from the consortium used, using as selection
pressure to s-metolachlor pure and the technique of successive transfers. The
selected community effectively degrades the herbicide provided while the
concentration does not exceed 10 ppm.

Keywords: Multichannel reactor; Degradation; Herbicides; Biofortification
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CHARACTERIZATION AND STARTUP OF A PILOT
REACTOR WITH RISING AIR VENTURI FOR THE
TREATMENT OF DOMESTIC SEWAGE
Hernández Estévez Alejandro, Jiménez Waldo Ricardo Adan, Mendoza
Gamboa Esmeralda Karina, Velasco Bedrán Hugo Alberto
National Polytechnic Institute, National School of Biological Sciences, Unit Professional Adolfo
Lopez Mateos Av. Wilfrido Massieu Esq. Cda. Miguel Stampa s / n, CP07738 México Gustavo A.
Madero, DF

Several studies predict a significant decline in the overall availability of
groundwater or rainwater in a wide swath of parallel planet, these facts point to the
urgency that Mexico City has to increase treatment and reuse of water, to avoid
increasing water footprint in the surrounding areas. The Valley of Mexico shows
11.5% of treated water to total water consumed, almost 90% of wastewater is
poured metropolitan area without any treatment. In biological treatment of high rate
can prevent domestic wastewater discharges reach the final landfill with a high
content of COD, for this to carry out an airlift bioreactor pilot who offers advantages
over proposes the other biological treatment technologies, such as incorporating
transfer and complete biodegradation in a single reactor vessel biorreactor.El used
is a acrylic airlift reactor operating with a volume of 300 liters, it characterized
hydrodynamically parameters as the surface speed Gas (WSG): mixing time (Tm),
coefficient of gas retention (Eg), oxygen transfer coefficient (KLA), Sauter average
bubble diameter (DBSM), the Gas-liquid contact (a) , velocity of liquid in the
pipeline upgrade (Vlcr), velocity of liquid in the pipeline decrease (VLCD), so that
the process is carried out in optimum conditions for the activated sludge has to
meet following constants Tm = 24 s, Kla = 150 h-1, Vl = 0.7 m / s, Qv = 1-2 L / min,
so that the process is carried efficiently and with the highest rate of degradation.

Keywords: Characterization; Airlift Reactor; Sewage water; venturi
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CHLORPYRIFOS DEGRADATION BY A MICROBIAL
COMMUNITY FROM SOIL TREATED WITH CHEMICALS
Silvia, Lima Mora1; Dra. Fortunata, Santoyo Tepole2; Dr. Juvencio, Galíndez
Mayer2; Dra. Nora, Ruíz Ordaz2; Dra. Cleotilde, Juárez Ramírez2, Vanessa
Abigail, Jiménez Silva1.
IPN; ENCB; Laboratorio de Bioingeniería Galíndez Ruíz.Unidad Profesional Adolfo López Mateos,
Av. Wilfrido Massieu, Esquina. Cda. Miguel Stampa s/n, C.P. 07738. Delegación Gustavo A.
Madero. México, D.F. 1) Becario PIFI; 2) Becarios COFAA, EDI y/o SNI.

Chlorpyrifos (C9H11Cl3NO3PS) is widely used in the agricultural sector; however, it
has reported that it is a hazardous substance for the environment and humans.
Therefore, biodegradation is a viable option for the remediation of chlorpyrifos in
soil and water. In this study a microbial community was selected from soil sample
of the tunnel, with the ability to remove the commercial insecticide Foley 50CE
MAX, this was assessed in continuous culture using a packed oxidation channel
consists of three stages with a aeration system itself, volcanic rock (tezontle) as
support material, was performed the saturation support with minimal medium
mineral and an initial concentration of 26 mg L-1 of the commercial insecticide,
saturation was reached at 21 days when the absorbance values measured at 283
nm of the reactor effluent were similar to values reactor supply medium, then the
reactor was inoculated with the microbial community selected and operated in
batch culture for 21 days to achieve the colonization of tezontle by microbial
community. The evaluation of the degradation of the microbial community
chlorpyrifos was performed by three different methods, UV spectrophotometry,
HPLC and COD, varying the flow of supply minimal medium with insecticide as
sole carbon source from 40 to 100 mL/h, while the concentration of chlorpyrifos to
26 mg L-1. The results show that as the flow of the insecticide increases, the%
removal efficiency increases, so 100 mL / h to 100% of removal efficiency is
reached.
Keywords: <Biodegradation; microbial community; removal efficiency >
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ISOLATION OF HALOPHILE CELLULOLYTIC
MICROORGANISM FOR INDUSTRIAL USE.
Daniel Sánchez Elizabet; Alfaro Aguilar Susana; Vázquez Murrieta María
Soledad.
Industrial Microbiology Laboratory. Department of Microbiology. ENCB, IPN, Prol. De Carpio y Plan
de Ayala s/n. 11340, México D.F

Organic residues are materials in solid or liquid state that are generated from the
direct consumption of primary products or of its industrialization and are susceptible
to the use or transformation. The problem that we face with the disposal of these
wastes is that a clear awareness of environmental management, there is in
addition tomissing technological capacity and financial resources to give them a final
destination.The main component of the organic residues is cellulose, one of the most
abundant
in
nature
renewable
energy
reserves.
Due
to
the growing demand for cellulosic products seeks the development of alternatives to
the use of this polysaccharide as raw material, obtaining glucose by enzymes that
hydrolyze it and/or modify. The enzymatic-hydrolysis has a high potential in the
industry and is complex, so it needed micro-organisms that have enzymatic systems
necessary for such purpose by such reason, its isolation and identification represents
an important resource for the use of cellulose. Such is the case of the enzymes
produced by microorganisms extremophiles, able to act with extreme values of
temperature, pH and salinity, and that industry-wide are developed under these
conditions. Halophiles are a group of extremophiles with biotechnological
potential to not only produce compounds of great industrial interest, such as
enzymes, biopolymers or compatible solutes, but that also have some physiological
properties which facilitate their commercial exploitation. Currently there is increasing
interest in understanding the diversity of these microorganisms capable of living insali
ne environments and offering a broad potential for applications.

Keywords: Halophiles; Cellulolytics; Hydrolysis.
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DEGRADATION
RADATION OF ANILAZINE
ANILAZIN BY A MICROBIAL
IMMOBILIZED COMMUNITY ON VOLCANIC ROCK
FRAFMENTS USING A COLUMN REACTOR BIOFILM
María Isabel Ambriz Mexicano,
Mexicano Oswaldo Ramos Monroy, Nora Ruiz Ordaz,
Juvencio Galíndez Mayer, Fortunata Santoyo Tepole,
Cleotilde Juárez Ramírez .
Laboratorio de Bioingeniería. Departamento de Ingeniería Bioquímica. Escuela Nacional de Ciencias
Biológicas. Instituto Politécnico Nacional. Av. Wilfrido Massieu s/n,
Colonia Planetario Lindavista, C.P. 07738, México D.F.

Anilazine is a triazine multi-site
multi
activity fungicide used to protect different types of
crops such
h as corn, sugarcane, coffee, grapes and vegetables
vegetables. Overuse has caused
pollution and damage to aquatic ecosystems, since it is drawn from the fields into
rivers and seas. Due to its chemical structure is very recalcitrant molecule havin
having
little information about their biodegradation,
biodegradation so the aim of this study was to evaluate
the ability off a microbial community to use anilazine
a
zine as sole carbon source, in batch
culture and continuous culture.
culture Minimal mineral medium supplemented with the
commercial fungicide (anilazine 50%) was used,
used degradation evaluation was
performed with immobilized microbial community on volcanic rock fragments
(tezontle) using a column packed bed reactor, modifying the flow
low of culture medium
17-180 mLh-1 with anilazine
anilaz
concentration of 20 mgL-1. The residual concentration of
the fungicide wass determined
ermined by spectrophotometry,
spectrophotome
HPLC and dehalogenation of
the molecule for the determination of chloride. The concentration of cyanuric acid
ac
was determined using HACH method.. The bacteria that integrate the community are
identified by molecular biology techniques.
techniques
The previously isolated microbial community was able to remove
remo
91% of the
anilazine in batch culture with a volumetric removal rate of 0.21mgL-1h-1, and also
remove 70% of cyanuric acid (main intermediary). In continuous culture at low
- -1
loading rates (0.77 mgL-1
h ) the removal efficiency of the fungicide was 86%.
86% Also
at lower loading rates chloride concentration was similar to
o stoichiometric
stoi
which
indicated the degradation of the molecule. Finally cultivable
able microorganisms that
integrated the microbial community, differentiated by their colonial morphology are
identified and belonging to the genera:
genera Variovorax,, Sphingomonas,
Sphingomonas Sphingopyxis,
Xenophilus, Pseudomonas and Acinetobacter. These last two are reported as able
to degrade cyanuric acid
acid, so it is concluded that this microbial community was able to
degrade both the fungicide as ttheir intermediary (anilazine and cyanuric acid).
ac
Keywords:: Anilazine; biodegradation; microbial communit
community
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HISTORY OF CHANGES IN TROPICAL CLIMATE AND ITS
VARIABILITY: AN EXAMPLE FROM MEXICAN SYSTEM IN
RELATION TO ENVIRONMENTAL MODIFICATIONS
M.P. Jonathana and P.D. Royb
aCentro

Interdisciplinario de Investigaciones y Estudios sobre Medio Ambiente y Desarrollo
(CIIEMAD), Instituto Politécnico Nacional (IPN),
Calle 30 de Junio de 1520, Barrio la Laguna Ticomán,
Del. Gustavo A. Madero, C.P.07340, México DF., México.
bInstituto de Geología, Universidad Nacional Autónoma de México (UNAM),
Ciudad Universitaria C.P. 04510, Coyoacan, México DF., México.
E-mail: mpjonathan7@yahoo.com, mpjonathan7@gmail.com

Abstract
Global climate change threatens overall biodiversity, ecological functions, social
structure and human well-being. Earlier studies suggest about the influence of
climate change records with the evolution and adaptation of biological systems, the
present study is an attempt to assess the historical changes of climate change in
reference to Mexican deserts. The North American Monsoon (NAM) brings in 7080% of the total rainfall and 30-40% is precipitated along Sierra Madre Occidental
and deserts of Arizona and New Mexico (USA). A multi proxy data set for the
lacustrine deposits from the paleolakes of La Salada, Babicora and San Felipe
provides spatio-temporal and millennial-scale paleohydrological records over the
last glacial periods related to the dynamics of summer precipitation as well as
westerly winter storms. The inverse relationship between the proxy records of
runoff into lacustrine basins of northern Mexico and winter precipitation over the
southwestern USA indicate the westerly winter storms had minimal influence south
of 30°N and the paleohydrological changes are mainly summer precipitation
controlled. On millennial-scale, the basins received more than average runoff
during the warm interstadials and vice versa. During the cold stadials, the westerly
winds transported a minimum, chemically altered sediments from the dry
watershed. High-resolution geochemical proxies suggest lower than average runoff
and higher than average lake water salinity during the Younger Dryas and Heinrich
events 1, 2 and 3. The uncertainties associated with 14C based age model, hiatus
in sedimentation and extrapolation of the age model for the lower part of the
collected sediment core could be the reason behind the lack of above mentioned
observations during rest of the Heinrich events. With increasing impact of global
warming, climate change and anthropogenic effects, this research would provide a
unified framework for the conservation of biological traits and ecosystems rooted in
from the pre- Quaternary era.
Keywords: Climate; Variation; Desert; Paleohydrological record; Paleo Lake;
Mexico

AN OVERVIEW OF TRACE METALS (AIR, WATER AND
SOIL): REMEDIATION USING ENVIRONMENTAL
TECHNIQUES
V.C. Shruti†, P.F. Rodríguez Espinosa and M.P. Jonathan
Centro Interdisciplinario de Investigaciones y Estudios sobre Medio Ambiente y Desarrollo
(CIIEMAD), Instituto Politécnico Nacional (IPN), Calle 30 de Junio de 1520,
Barrio la Laguna Ticomán, Del. Gustavo A. Madero, C.P.07340, México D.F., México.
†Corresponding

author: Tel: +52-5557296000 Ext.52708
Email: shrutifrnd@gmail.com

Abstract
Trace metals are the elements naturally present in environment at very low levels
and are required by living beings in small amounts, however the increase in trace
metal concentrations can be toxic. These elements originate naturally from
phenomenon such as volcanism, erosion, bacterial activity, weathering processes
and also due to human activities such as industrial processing, mining and other
effluents discharges. The assessment of trace metals is mandatory due to their toxic,
persistent nature and ability to bioaccumulate in the food chain. Environmental
geochemistry deals with the studies of trace metal evaluations in air, water and soil
medium, their origin, detection, interaction with environment and impact on global
ecosystems, human life and animals. Traditional methods for removal of metals from
the environment are expensive and the by-products generated are hazardous.
Remediation using environmental technologies such as bioremediation,
phytoremediation and biofilteration are cost effective as well as eco-friendly. The
present study illustrates a research work on trace metal assessment and their
remediation in Puebla River Basin, Mexico and also encompasses several other
studies carried out in different parts of the world concerned with trace metals and
their possible remediation using effective environmental techniques. The study is
supported by a regular monitoring work in the River basin with the help of modern
real time monitoring equipment’s and programs.
Keywords
Trace metals; bioaccumulation;
environmental techniques; Mexico.
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BIODEGRADATION OF THE HERBICIDE NICOSULFURON
IN A HYBRID MULTIPLE STAGE PACKED BED COLUMN
Caballero-Magaña Omar, Ruiz-Ordaz Nora, Galíndez-Mayer Juvencio, SantoyoTepole Fortunata, Domínguez-Sánchez Iván
Departamento de Ingeniería Bioquímica, Escuela Nacional de Ciencias Biológicas, Av. Wilfrido
Massieu, S/N, Zacatenco, Delegación Gustavo A. Madero, México, D.F. >

Introduction: Nicosulfuron is an herbicide of the sulfonylurea group. It is an inhibitor
of the enzymes acetolactate synthase (participating in the synthesis of the amino
acids valine and leucine) and acetylcholinesterase. It is also potentially toxic to soil
microorganisms and inhibits the activity of enzymes involved in the degradation of
biopolymers such as cellulose and chitin. Also, the commercial herbicide Sanson
4SC® contains nicosulfuron at 4.17%, has a high toxicity potential for aquatic
organisms. Therefore, it is necessary to find viable processes to remove the
pesticide from soil and water.
Objective: The main aim of this work was to evaluate an immobilized microbial
community in a hybrid biofilm reactor (HMSPCB, Hybrid Multiple Stage Packed Bed
Column) consisting of three sections.
Results: The reactor has three sections; the first two columns are packed bubble
that differ in the type of diffuser. The first has a partially perforated plate that
promotes a forced axial circulation of liquid. The second section has a fully
perforated plate favoring a higher value of kLa. The third section was a packed
column acting as a percolating biofilter (gas is the continuous phase). The biological
evaluation of the HMSPCB was conducted varying the nicosulfuron loading rate. As
the volumetric loading increased, the removal efficiency decreased; however,
efficiencies greater than 70% were obtained for all the tested loading rates. Also, the
bioreactor exhibited about double the efficiency than that obtained in batch cultures.
Conclusion: The microbial community and the prototype of bioreactor operates well
at low loading rates. No oxygen limitation was observed along reactor operation.
Keywords: Nicosulfurón; Biofilm reactor; Biodegradation
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“IN SILICO” CHARACTERIZATION OF 3-PHYTASES A AND B FROM
Aspergillus niger
Doris Carolina Niño--Gómez1,2 , Janneth González-Santos2* , Raúl Alberto
Poutou-Piñales1
1
Laboratorio de Biotecnología Molecular. Grupo de Biotecnología Ambiental e
Industrial (GBAI). Departamento de Microbiología. Facultad de Ciencias. Pontificia
Universidad Javeriana, Bogotá D.C., Colombia.
2
Grupo de Bioquímica Computacional y Estructural, Departamento de Nutrición y
Bioquímica, Facultad de Ciencias, Pontificia Uni
Universidad
versidad Javeriana, Bogotá D.C.,
Colombia.

Phytases hidrolize phytic acid, generating inorganic phosphate. The use of
phytases for pre-treatment
treatment of poultry feed is becoming more frequent due to the
fact that they increase digestibility, decrease costs by increasing the use of food
and reduce the impact of feces in the soil. We reviewed all revised phytases from
Aspergillus niger reported in UNIPROT up until 13-09-2015,
13
2015, then a multiple
alignment was performed using BioEdit Sequence Alignment Editor, to identify the
most conserved of the phytases in Aspergillus niger,, similarity searches with other
reported sequences were performed with BLAST. The physicochemical properties
of the
he amino acid sequences (target group), globular regions, transmembrane
segments and unstructured segments were evaluated using the following
programs: ProtParam, ProtScale, PSIPRED, DAS, SPLIT4, HMMTOP2, GlobPlot,
DOMPRED, GOR. 3D models of the phytase of Aspergillus niger were visualized
with PyMol. To identify the pockets and/or active sites CASTp was used; thereafter
PATHDOCK was used to generate the docking vs., phytic acid. 33 phytases were
found
und and only 2 have been revised
revised, being the first one (3-phytase
hytase A, monomer)
and the second one (3--phytase B, Tetramer); both with a preserved active site
(RHGXRXP). The monomer is unstable,
unstable, with a MW 48,80 kDa and pI
p 4.94. The
tetramer is more stable with a MW 50.78 kDa and pI 4.60.. Docking results showed
that the histidine from the active site (position 59 for the monomer
monomer and 63 for the
tetramer), have a positively charged radical that acts as a nucleophile providing a
zone rich in electrons. Additionally,
dditionally, an aspartic acid residue located in position 339
for 3-phytase
phytase A and in position 319 for phytase B, play a fundamental role as
proton donor.
Key words:: phytic acid; phytase; In silico analysis; Aspergillus niger.
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STABILITY AND KINETIC PROPERTIES OF
RECOMBINANT LACCASES POXA 1B AND GLLCC1
Edwin D. Morales-Álvarez
Álvarez1,2, Claudia M. Rivera-Hoyos1, Diego A. AlbarracínAlbarracín
1
1*
Pardo , Raúl A. Poutou-Piñales
Poutou
, Aura M. Pedroza-Ro
Rodríguez1
1

Grupo de Biotecnología Ambiental e Industrial (GBAI).. Departamento de Microbiología. Facultad
de Ciencias. Pontificia Universidad Javeriana. Bogotá, D.C., Colombia.
2
Departamento de Química.
Química Facultad de Ciencias Exactas y Naturales, Universidad de Caldas,
Manizales-Caldas, Colombia.

Laccases catalyze the formation of H2O molecules from the O2 reduction process
and are responsible for redox process of aromatic nature compounds; showing an
extraordinary degradation range of substrates like phenols, polyphenols, anilines,
aryl diamines, methoxyphenols
hoxyphenols,, hydroxyindoles, benzenethiols, among others.
The objective was to study the stability at temperature (1h, 10 to 70 ºC) and pH
(1h, 2 to 10) and the determination of kinetic parameters Km and Vmax (using ABTS
as substrate) for pure recombinant laccases POXA 1B and GILCC1. POXA 1B
remained stable between 10 and 50°C and held over 70% of the residual
enzymatic activity at 60°C and 50% at 70°C . GILCC1 remained stable between 10
and 60°C and retained more than 50% of the residual enzymatic activity at 70°C.
With regard to pH stability, POXA 1B was more stable at pH4 with a residual
enzymatic activity greater than 90% and lower residual enzymatic activity appeared
at pH10 with 60%. GILCC1 showed residual enzymatic activities between 80 and
100%. When determining the kinetic parameters,
parameters, POXA 1B showed a Vmax of
-2
-1
2.29x10 mM min and a Km of 1.147 mM and GlLCC1 presented a Vmax of
7.63x10-3 mM min-1 and a Km of 6.34x10-2 mM. The stability results indicate that
both enzymes behave in a similar manner, maintaining more than 50% of residual
enzymatic activity at all pH and temperatures evaluated and slightly differ in their
kinetic properties probably due to their intrinsic properties. Finally, it is clear the
potential and versatility that these laccases have thanks to the wide range
ran of action
under different conditions, allowing their use in different biotechnological
processes.
Key words:: recombinant laccases, stability, enzyme kinetics.
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VARIABILITY OF A MICROBIAL COMMUNITY THAT
DEGRADES AMETRYN AND AMETRYN IN MIXTURE WITH
ATRAZINE, USING DIFFERENT CROPPING SYSTEMS
Carlos Alberto Sandoval-Carrasco; Deifilia Ahuatzi-Chacón1*; Nora Ruiz
Ordaz1; Angélica María Salmerón Alcocer2; Juvencio Galíndez Mayer1.
Instituto Politécnico Nacional. Escuela Nacional de Ciencias Biológicas. Departamento de
Ingeniería Bioquímica. Laboratorio de Biotecnología. Unidad Profesional Adolfo López Mateos, Av.
Wilfrido Massieu Esq. Cda. Miguel Stampa s/n, C.P.07738. Delegación Gustavo A. Madero,
1
2
México, D.F. Becarios COFAA, EDI y SNI; Becarios COFAA y EDI.

The s-triazine are among of the world’s most frequently used herbicides. Of them,
the atrazine and the ametryn, occupy an important place by the volumes of
consumption, this is worrying due to the fact that its chemical structure provides
certain recalcitrance to them, for what they present an average life from weeks to
years. At present, diverse groups of researchers have found a great diversity of
microorganisms that can degrade atrazine; nevertheless, they are few that have
worked for the bioremediation of the contaminated places with only ametryn, or
ametryn mixed with atrazine. In this work we used a microbial community that
degrades ametryn and the commercial mixture of the herbicides ametryn with
atrazine. Using a system with suspended cells, the removal efficiencies (η) and the
volumetric removal rates (RV) of the herbicide mixture were 100% and 287 mg L-1
d-1, respectively, in this system predominated the genera Acinetobacter,
Pseudomonas y Arthrobacter. Later the community was inoculated in a biobarrier, after
operating in repeated batch cultures for community acclimatization and then in
continuous culture for 90 days, a removal efficiency of 100 % and Rv of 287 mgL-1d-1
were obtained. In a experiment, the community was able to degrade the ametryn at the
same velocity and with the same removal efficiency than the mixture of herbicides. The
community was different using immobilized system, the predominant genera were
Arthrobacter,
Pseudomonas,
Azospirillum,
Chryseobacterirum,
Citrobacter,
Microbacterium and Paenibacillus, cells of this genera were found adsorbed in the
volcanic stone used as support and cells of the genera Acinetobacter, Pseudomonas,
Chryseobacterium and Microbacterium were found suspended in the effluent.

Keywords: Bioremediation; s-triazine; ametryn.
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REMOVAL OF PYRENE IN WASTE WATER BY A
MICROBIAL COMMUNITY, ISOLATED OF A COFEE
PLANTATION FROM CORDOBA, VERACRUZ
Angélica Salmerón Alcocer, Deifilia Ahuatzi Chacón, Felipe Neri Rodríguez
Casasola
Escuela Nacional de Ciencias Biológicas, Instituto Politécnico Nacional. Wilfrido Massieu esq. cda.
Miguel Stampa s/n. C.P. 07738. Del. Gustavo A. Madero. México, D.F

Pyrene is a polycyclic aromatic hydrocarbon (PAH) consists of four fused aromatic
rings, formula C16H10, it was found most often in food such as smoked and roasted
meats and is generated from the pyrolysis of wood at relatively high temperatures
(400 ° C). Studies made in México mention it is found in oysters (0.5 mg / kg) and
roast meat (3.75 - 4.6 mg/kg). Futhermore it is listed by the International Agency for
Research on Cancer (IARC), in Category 3 which groups the substances that have
no proven carcinogenicity in humans, but its derivatives benzo (α) pyrene and
dibenzopyrene are very powerful carcinogenic. This paper presents a study of
pyrene removal in shake flasks, performed with cells in suspension and
immobilized cells in volcanic rock, using a microbial community isolated from a
plantation in Cordoba, Veracruz. Pyrene removal was preliminarily measured with
the decrease of the peaks of the absorption spectrum between 200-400 nm; flasks
were prepared with mineral minimum medium, pyrene at 100 mg/L, and tween 80
at 0.5%, a surfactant favoring its bioavailability. The flasks were inoculated with the
microbial community and were sampled every 24 hours, analysis of the samples
showed that removal efficiencies of 99% were achieved at approximately 120 h,
this time is less than some reported for removal of pyrene in mixtures employing
different microbial communities.

Keywords: pyrene, biodegradation, tween 80
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VINASSE TREATMENT THROUGH OF FENTON AND
BIOLOGICAL PROCESSES.
Guzmán-Montero, Rubí Esvetlana(a); Rodríguez-Casasola, Felipe Neri(a);
Salmerón-Alcocer, Angélica(b).
(a)

Laboratorio de Gestión de la Calidad del Agua, (b) Laboratorio de Biotecnología, Escuela
Nacional de Ciencias Biológicas, IPN, Unidad Profesional Adolfo López Mateos, Av. Wilfrido
Massieu Esq. Cda. Miguel Stampa s/n, C.P.07738 Delegación Gustavo A. Madero México, D.F

The discharge of industrial effluents containing refractory compounds has become
an issue of current importance, mainly due to: recalcitrance to biological
degradation, toxicity to aquatic species, genotoxicity and potential to accumulate in
organisms. These characteristics cause the need to have more efficient industrial
effluent treatments, in order to meet the discharge limit values required by
environmental legislation. Some new technologies called Advanced Oxidation
Processes (AOP) have been developed over the past decades which are based on
the generation of hydroxyl radicals (OH •). These can modify the chemical structure
of recalcitrant compounds into simpler, less toxic to microorganisms and thus more
biodegradable compounds. The Fenton reaction is an AOP process performed at
low pH, ferrous ions (Fe2+) as catalyst, are combined with a solution of hydrogen
peroxide (H2O2), it is decomposed to form radical OH•. The objective of this paper
is to apply and compare individual treatments: Biological and Fenton with the
combination of Fenton-Biological, to remove contaminants compounds in vinasse.
The sample of raw vinasse had a COD of 38,900 mg/L, this sample was subjected
to biological treatment and another with Fenton's reagent at different values for the
relationship Fe2+/H2O2 and H2O2/DQO, two different pH values (3.5 y 4.5) were
tested during the reactions. For combination treatment, the sample was first treated
with Fenton's reagent and after biological treatment was carried out in batch
culture. By measuring and comparing removal efficiency and removal rate of COD
was concluded that the optimum ratios for Fenton's reagent were 0.3 for Fe2+/H2O2
relation and 0.5 for H2O2/DQO relation, furthermore the Fenton-biological treatment
was more efficient than individual treatments.

Keywords: Vinasse; Fenton's reagent; Biological treatment.
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FLUORANTHENE REMOVAL IN SYNTHETHIC
WASTEWATER APPLYING A FENTON OXIDATION
PROCESS
Aldo Uriel Mora Pineda, Felipe Neri Rodríguez Casasola, Angélica Salmerón
Alcocer
Escuela Nacional de Ciencias Biológicas, Instituto Politécnico Nacional. Wilfrido Massieu esq. cda.
Miguel Stampa s/n. C.P. 07738. Del. Gustavo A. Madero. México, D.F

Fluoranthene is a polycyclic aromatic hydrocarbon (PAH) with molecular formula
C16H10, its name derives from the fluorescence which presents to UV light. Like
other PAHs occurrs during the combustion of certain organic compounds, its highly
carcinogenic besides being bioaccumulative. Concern for PAHs is due to their
toxic, mutagenic and carcinogenic effects therefore these are considered the most
toxic components of oil. This paper presents a study of fluoranthene removal in
synthetic waster using Fenton oxidation method, which is very attractive for the
treatment of PAHs due to its moderate cost, simplicity of operation and advanced
oxidation potential of OH radicals generated during the reaction. In order to
prepare the synthetic sewage and because to the low solubility fluoranthene,
Tween 80 was added. Then theoretical chemical oxygen demand [CODteo] was
calculated and because of the fluoranthene recalcitrance, peroxide dose for
oxidation process was proposed based on the relationship [H2O2] / CODteo] = 3.5.
For catalyst dose, FeSO4 was varied according to the relationship [H2O2] / [FeSO4]
of 0.45, 0.9, 1.33, 1.5, 3 and 5, concluded that the best value was 1.33, since the
highest removal efficiencies of COD and Total Organic Carbon (TOC), 99.5% and
99.9% respectively were achieved at only 20 minutes from application of Fenton
oxidation

Keywords: fluoranthene, Fenton oxidation, Polycyclic aromatic hydrocarbons

Mar del Norte No. 5, Col. San Álvaro Azcapotzalco C. P. 02090, México, D. F.
Tel. y Fax: 5623 3088 email: colegioibq@hotmail.com, colegioibq@yahoo.com.mx

XX Biochemical Engineering National Congress
IX Biochemical Engineering International Congress
XIV Biomedicine and Molecular Biotechnology Scientific
Meetings
Veracruz, México March 16-18, 2016

Bioleaching of manganese in a submerged system
a

Contreras Mora Cuauhtémoc, aMoreno Medina Cuauhtémoc Ulises, aRojas
Contreras Juan Antonio, aRosas Flores Walfred, , aZazueta Álvarez David
Enrique, aMedrano Roldan Hiram.
a

Instituto Tecnológico de Durango

In actuality conventional processes used by mining corporates for the recovery of
interest metals are unable to carry out the complete obtention of those, generating
waste products (tailings) with significant concentration of these metals. The present
study was performed by bioleaching process in Heap leaching in tanks with 7Lt of
volume trying to match the same conditions that industrial level has. Focused on
the removal of manganese, which is in pyrolusite way (MnO2), with refractory
characteristics, and which generates an envelope matrix that prevents the recovery
of the interest mineral, which is silver. The biological process has been made with
the help of a native microbial consortium, evaluating the parameters: total iron
concentration in the medium at 0, 10 and 20 (%), temperature at 10, 20 and 30
(°C) and the pulp percentage at 20, 37.5 and 50 (%). The results obtained by ICPOES spectrophotometry showed that the best percentages of manganese removal
were 67.53% and 52.20% in the silver extraction, determining that the best
operating conditions for operation of the process are function of the ion exchange
given by bacterial metabolism, as well as the extreme conditions of an anaerobic
environment. On the other hand by molecular biology techniques was able to
identify the presence of a higher concentration of Leptospirillum ferriphilum, with a
99% of similarity, while with the aplication of epifluorescence microscopy
techniques, bacterial viability was recorded during the process. Thus, we conclude
that the use of microorganisms in processes of recovery or elimination of minerals,
can be a viable alternative with technical – economic attractive characteristics
better or similar than the conventional processes.
Keywords: Bioleaching; Manganese
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ASSESSMENT OF POTENTIAL OF BIOSORPTION OF
BIOMATERIALS TO REMOVE PHOSPHATE FROM
AQUEOUS SOLUTIONS.
César Farid Frias-Navarro, Gabriela Pineda-Camacho, Eliseo Cristiani-Urbina
Departamento de Ingeniería Bioquímica, Escuela Nacional de Ciencias Biológicas, Instituto
Politécnico Nacional, Prolongación de Carpio y Plan de Ayala s/n, Colonia Santo Tomás, México,
D.F, 11340, México. Tel. 5255 57296300 ext. 62454. E-mail: gabypinedacamacho@hotmail.com

Phosphates are important basic materials in agricultural and other industrial
applications. The removal of phosphates from surface water is necessary to
prevent damage to health as well as problems such as eutrophication, especially
near urban areas. The objective of this investigation was to evaluate the potential
of different biomaterials (red eggshell, white eggshell, peanut shell, pine sawdust,
corncobs, grape pedicel, coconut fiber and tamarind shell) for removing phosphate
from aqueous solutions subsequently the pH optimum of the selected material was
determined. To select the material were carried out experiments in flasks with a
volume operation of 100 mL of phosphate solution (50 mg/L) and biological
material (1 g/L) with particle size between 0.29 to 0.42 mm. They were kept under
constant stirring at 180 rpm at 25 °C. The contact time between the biosorbent and
phosphate solution was 24 h. Biosorption effect was evaluated at pH 3, 5 and 8.
The concentration of PO43- was determined by the method of ascorbic acid and
found to sawdust and white eggshell materials were showed higher capacity to
remove phosphate (23.77 mg g-1 and 17.88 mg g-1 respectively) at pH 3. Due to
the nature and the characteristics of pine sawdust (based on it’s origin), this
material has an undesirable behavior for the process, which is why the white
eggshell was selected. To assess the optimal pH experiments were performed
under the same conditions except that selection the concentration of phosphate
solution (100 mg/L) at different contact times ( 0 h -120 h ). At pH 3, 4, 4.5, 5, 5.5,
6, 6.5, 7 and 7.5 they were evaluated. At pH 3 the eggshell is dissolved in the
solution and phosphate precipitate at pH above 7, biosorption capacity increased
as the pH increased. The optimum pH for the white eggshell was 7.

Keyword: biomaterials; biosorption; phosphates.
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PHYTOREMEDIATION OF WATER FROM THE LAGOON
TRES PALOS, ACAPULCO GRO. MEXICO USING THE
AQUATIC PLANT SPECIES LEMNA MINOR AND
EICHHORNIA CRASSIPES FOR EXTRACTION OF
COPPER ION II
M.C. Díaz Alday Miguel Ángel, M.C. Pedrote Pérez Esteban Inocente,
González Sámano Edgar Aníbal, Rivera Ramos Patricia Gabriela
Instituto Nacional de México. Instituto Tecnológico de Acapulco. Avenue Cayaco s/n, El Coloso,
39905 Acapulco, Gro., México

Introduction: Phytoremediation is an important biotechnology has begun to be
applied both in soil, water and air due to its effectiveness and low cost showing
favorable results. Objective: Use phytoremediation for the extraction of copper II ion
on water lagoon Tres Palos, Acapulco Gro. Mexico, using the aquatic plants Lemna
minor and Eichhornia crassipes. Methodology: Mexican Standard NMX-AA-66-1981,
"Water analysis - Determination of Copper-Colorimetric Method of Neocuproine".
Results: During the analysis a continuous decrease in the concentration of copper
in the water of the lagoon reduced by approximately 80 to 90% was observed over
a period of 30 days with regular readings every 3 days. Conclusions: In terms of
levels of plant uptake, water lilies have a much higher absorption capacity than
duckweed, absorbing 7.23 g of copper in 6 days. But duckweed has an increased
tolerance to copper than water lilies, as part of the complementary tests in which
they were placed in flasks with a copper concentration of 0.03125 ppm, these
resisted a time of 15 days absorbing small amounts of copper during the study. The
method proves to be economical with favorable results.

Keywords: Phytoremediation, neocuproine, duckweed, water lily, copper.
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EFFECT OF EXCRETED PHENOLIC COMPOUNDS BY
SUBMERGED MYRIOPHYLLUM AQUATICUM SHOOTS ON
LACTUCA SATIVA SEEDLINGS RESPONSE
José Orlando Castro Garcíaa, José Luis Viveros Legorretaa,b, Leonor
Angélica Guerrero Zúñigac, Angélica Rodríguez Dorantesa

a

b

Depto. Botánica, Escuela Nacional de Ciencias Biológicas, I.P.N., Facultad de Estudios
c
Superiores, Iztacala, UNAM, Instituto Mexicano del Petróleo

Allelopathy involves the action of secondary metabolites produced by plants, algae,
bacteria, and fungi that influence the growth and development of biological
systems with both beneficial and detrimental effects. Polyphenolic compounds
isolated from the macrophyte Myriophyllum aquaticum demonstrated significant
suppressive activity against algae and cyanobacteria. The study of allelopathy in
aquatic ecosystems implicates a methodology for bioassays and data obtained
with sensitive plant species provide valuable preliminary data. The aim of this work
was to analyze the effect of phenolic compounds excreted by cultivated
Myriophyllum aquaticum plants on the germination and elongation response of
Lactuca sativa seedlings. Emerged shoots of M. aquaticum plants collected from
Laguna de Salazar in La Marquesa, Estado de Mexico, were surface sterilized and
cultivated under hydroponic conditions for six days. Phenolic compounds content
of plants (particularly from leaves located in the middle node section of submerged
shoots) and from media cultures were quantified each two days by FolinChiocalteau reagent method. A lettuce seed bioassay was performed with the
media culture that contained phenolic compounds and distilled water was used as
control in Petri dishes. Five days after incubation at room temperature, the number
of seeds germinated was counted and root length of germinated seeds measured.
In this study the phenolic compounds concentration quantified in the submerged
leaves bellow apical meristems of M. aquaticum was higher in the first two days of
growth as the highest concentration of them quantified in media culture. Even
phenolic compounds excreted by M. aquaticum plants inhibited lettuce seeds
germination compared to controls; these compounds stimulated the root elongation
of lettuce seedlings, like a physiological response called “hormesis”.
Keywords: Allelopathy, Phenols, Myriophyllum, Lettuce
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ISOLATION, MICROBIOLOGICAL AND MOLECULAR
CHARACTERIZATION OF HEAVY METAL RESISTANT
BACTERIAL STRAINS
Zaida Zuleica Lara Chavero, Sara Paulina Castañeda Dimas, Maria Isabel
Neria Gonzalez*
División de Ingeniería Química y Bioquímica, Tecnológico de Estudios Superiores de Ecatepec, Av.
Tecnológico S/N, Valle de Anáhuac, Ecatepec de Morelos, México, 55210, México,
*ibineria@hotmail.com

Industrial and geological activities are the main cause of environmental
contamination by heavy metals, these affect bacteria provoking that develop
resistance mechanisms to abate the toxic effects of metals. In such a case, the
bacteria with metallic resistance mechanisms are of great interest in
bioremediation processes. Miner is one industry that most contributes to this type
of pollution, but promotes an environment of selection of metal resistant bacteria.
In this paper were isolated two strains resistant at heavy metals from waste sludge
of Bolañitos mine, Guanajuato. The used culture media were Nutritive and
Cetrimide agar, Hg2+, Cr2+, Cd2+, Pb2+ and Zn2+ metallic ions were eddied to the
culture media at different concentrations. The isolated strains were characterized
morphologically by type of colony and gram stain. The molecular identification via
analysis of 16S rDNA gene was performed to both strains. The isolated strains
were named LRO and LRT and show resistance at Cr2+, Cd2+, Pb2+ and Zn2+
between 70 and 100 mg/L; however, the strains not grow in presence of mercury
ion. The optimum temperature of growth of the strains was 32 °C, and optimal pH
of growth of LRO and LRT is 6 and 7 at 32 °C, respectively. Only LRO strain was
recognized as Pseudomonas stutzeri with 99% similarity. Both isolates are relevant
to the design of processes for removal and recovery of metals, as well as the
remediation of contaminated site. Thereby should deepen on the microbiological
knowledge of this type of bacteria.

Keywords: heavy metal; metallic resistance; bacteria
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STUDY OF THE MECHANISMS OF METALLIC
RESISTANCE IN THE STRAIN Pseudomonas stutzeri LRO
Zaida Zuleica Lara Chaveroa, María Isabel Neria Gonzáleza
División de Ingeniería Química y Bioquímica, Tecnológico de Estudios Superiores
de Ecatepec, Av. Tecnológico S/N, Valle de Anáhuac, Ecatepec de Morelos,
México, 55210, México, ibineria@hotmail.com
a

The release of metals into environment has caused on the microorganisms,
particularly bacteria, develop effective mechanisms to resist toxicity of metals. The
mechanisms of metallic resistance most studied in bacteria are following: cellular
components that capture the metal ions neutralizing their toxicity; modifying
enzymes redox state of the metal ions that transformed them on less toxic forms;
and membrane transporters as ATPases P1B and chemiosmotic systems that oust
harmful species of the cytoplasm. The related genes at these mechanisms are
localized in chromosome or plasmids. The cadA gen is induced by cadmium and
zinc and chrA gene by chromium, which is example of genes related with expulsion
mechanism. In this paper we are studied at the molecular level the type of
mechanism that follows the strain Pseudomonas stutzeri LRO, it isolated from
waste sludge Bolañitos mine, Guanajuato. The minimal inhibitory concentrations
(MIC) for Cr6+, Cd2+ and Pb2+ were determined in nutrient broth at different
concentrations of each metal. Genomic DNA was extracted from strain LRO for the
detecting of chrA and cadA genes via PCR using specific primers. The results
indicate that the strain has a MIC of 70 mg/L Cr 6+ and 100 mg/L for Cd2+ and Pb2+.
A fragment of cadA gene was amplified, this indicates that the able of strain for
metal resistance is related at the expulsion of Cd 2+, Zn2+/Pb2+ via translocation at
level of cell membrane; the obtained amplicon for chrA gene could involve the
synthesis of thioredoxin reductase enzyme reported in Pseudomonas aeruginosa
PAO1H2O, which confers resistance to cadmium, zinc, mercury and chromium, the
enzyme also can repair damaged by heavy metals decreasing stress oxidative and
reduce the U6+ and Cr6+.

Keywords: cadA and chrA gene; metallic resistance, translocation.
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USED OF CELLULOSIC CONSORTIA TO OBTAIN
FERMETABLE SUGARS FOR THE BIOFUEL
PRODUCTION
Xóchitl Nicolás Escobar, Gerardo Michelle Melo Sánchez, Zaida Zuleica Lara
Chavero, María Isabel Neria González
División de Ingeniería Química y Bioquímica, Tecnológico de Estudios Superiores
de Ecatepec. Av. Tecnológico S/N, Colonia Valle de Anáhuac, Ecatepec de
Morales, CP 55210, México. ibineria@hotmail.com

Biomass is a renewable carbon resource that can be used as fuel and its
combustion produce less toxic compounds than fossil fuels. It has been estimated
that biomass could provide about 25% of global energy needs. Biomass can used
as fuel if it is burned directly or by partial combustion; also the biomass can
transformed at biogas, alcohols, biodiesel, and hydrogen by microbial
fermentations. Moreover, plant residues are a great source of natural carbon, 85%
of these are of agricultural origin and the other part are agro-industrial wastes;
which is constituted mainly of cellulose, hemicellulose and lignin. The aim of the
present study is to isolate consortia capable to utilize agricultural and agroindustrial wastes to obtain fermentable sugars for the production of alcohols:
Consortia were isolated from two different composts using minimal selective
medium for cellulosic microorganisms. Consortia obtained were called C1 and C2,
each was evaluated residues sugarcane waste, coconut shell, cardboard, and
carboxymethylcellulose. The results showed that the C2 produces more reducing
sugars and soluble protein than C1 with sugarcane waste; however C1 generate
most reducing sugar and biomass but not soluble protein in presence of coconut
shell. This fact was demonstrated in carboxymethylcellulose, where C1 produced
most reducing sugar and biomass that C2, although the soluble protein only was
detected in C2. Therefore, the consortium C1 could have biotechnological potential
for the generation of fermentable sugar for the biofuel production.

Keywords: cellulosic consortia, fermentable sugar; biofuels.
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EVALUATION OF A UASB BATCH REACTOR FOR THE
PRODUCTION OF HYDROGEN SULFIDE
< Pérez Díaz Margarita Isabel, Guerrero Barajas Claudia.
Unidad Profesional Interdisciplinaria de Biotecnología, Instituto Politécnico Nacional; Av. Acueducto
de Guadalupe S/N, Del. Gustavo A. Madero, Col. Barrio la Laguna Ticomán, 07340, México D.F.,
E-mail: cguerrerobarajas@gmail.com

Biogenic hydrogen sulfide (H2S) is a metabolism breakdown product of the sulfatereducing bacteria (SRB) with added value, since it has been used in several
biotechnological applications such as recovery of metals in various effluents. Also,
recent research suggests the possibility of using this product as a mechanism for
generating electricity in microbial fuel cells (MFC). The aim of this study was to
evaluate the production of biogenic sulfide in a UASB reactor operated in batch. The
UASB reactor was inoculated with a mixed culture from a mixture of 200 g of marine
sediment and 100 g of sulfidogenic sludge. The reactor was fed with synthetic
wastewater using a mixture of acetate, propionate, and butyrate as substrate (2.01
g COD / L) and sulfate (3 g / L) as an electron acceptor. The UASB was operated in
batch mode with recirculation. Monitoring was carried out through analysis of
concentration of sulfate, sulfide production and the total COD in the effluent. Over
five batch cycles a neutral pH (7.5 ± 1) and mesophilic temperature (21.5 ± 1) were
maintained and it reached up to 100% reduction of SO42-, 70% of substrates
consumption and over 90% of SO42- to H2S conversion in all batches. Also, the
sulfate reduction reaction rate gradually increased during the course of the
experiment (from 15 to 5 days) and an increase in the concentration of the inoculum
was determined. Results indicated that the operation of a UASB reactor in batch with
recirculation promotes suitable conditions for H2S production and organic matter
removal as well as the proliferation of SRB that convert SO42- to H2S. This system
may potentially be adapted as a new MFC mode using H2S produced for generation
of electricity.

Keywords: Sulfate-reducing bacteria; Microbial fuel cells; UASB reactor.
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COPPER TOLERANCE OF RHIZOBACTERIA ISOLATED
FROM Coffea arabica CROPS TREATED WITH
FUNGICIDES
Eliam Zurisadai, Escobar Ramírez a; José Humberto, Castañón Gonzáleza;
José Ysmael, Verde Gómezb; Rocío, Meza Gordilloa; Víctor Manuel, Ruiz
Valdiviezoa; Reiner, Rincón Rosalesa
a

Postgraduate studies and research division, Technological Institute of Tuxtla Gutiérrez, 29050,
Tuxtla Gutiérrez, Chiapas, Mexico.
b
Postgraduate studies and research division, Technological Institute of Cancun, 77515, Cancun,
Quintana Roo, Mexico.

Introduction and aim: Coffee soils (Coffea arabica L.) generally contain high
levels of copper, such pollution results in the selection of tolerant microorganisms,
which can be used in bioremediation of metals. In this study the potential for
copper biosorption of isolated bacteria from rhizospheric soil of Coffea arabica is
evaluated. Methodology: The isolated bacteria were tested in nutrient broth
amended with 100, 500 and 1000 ppm of copper, as well as, microbial diversity
was analyzed by genomic fingerprints and their ability to form biofilm over a
support of tezontle rock was tested. The soil samples and tezontle were analyzed
by EDS and XRD in order to determine their composition. The morphology of the
soil, rock and microorganisms were also observed by SEM. Results: Of a total of
43 isolates, 28 resulted tolerant, being strain C8 able to tolerate 1000 ppm of
copper. Genomic fingerprints showed 25 groups of bacteria and EDS indicated low
weight percentage of copper in soil. SEM showed C8 bacterium adherence on the
support. Conclusion: The soils of Coffea arabica crops analyzed did not display
high concentration of copper, however microorganisms showed high tolerance to
copper and microbial diversity was observed. Microbial survival depends largely on
their intrinsic biochemical and structural properties, genetic and/or physiological
adaptation including morphological changes.

Keywords: bacteria; rhizosphere; copper; biosorption
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USE OF COLLOIDAL CHITIN FOR FLOURINE REMOVAL
Moreno-Torres, Carlos Saúl; Oliva-López, Fernanda Elizabeth; GuevaraGarcía, Mariela Anelhayet; Cervantes-González, Elsa.
Departamento de Ingeniería Química, Coordinación Académica Región Altiplano, Universidad
Autónoma de San Luis Potosí. Carr. Cedral km 5+600, Ejido San José de las Trojes, Matehuala,
SLP. 78800, México
elsa.cervantes@uaslp.mx

Fluorine is the first element of the halogen family being the most reactive chemical
element. The term "fluoride" refers to compounds containing fluorine ion (F -), which
can be found in inorganic or organic form, both soil and water. This element has
been used since the early century to prevent tooth decay and later in the treatment
of some bone diseases, especially osteoporosis. However, high concentrations of
fluoride can cause severe damage: fluorosis in bones and some human organs; so
it is important to remove excess fluoride in water. Natural compounds are being
recently used as an alternative, among which may be mentioned chitin, which is
considered the second most abundant natural polymer in the world after cellulose;
it has recently been opted to enhance the physical and chemical properties of
chitin for greater adsorption of fluoride ions. Colloidal chitin was used for
adsorption of fluoride in batch systems in this study, for which solutions with
sodium fluoride (NaF) 50 mg/L as fluorine source were prepared, these solutions
were adjusted to pH 5, 7 and 9 and it was placed 0.1 g of colloidal chitin as an
adsorbent, subsequently after 72 h at room temperature the fluorine concentration
was evaluated using an ion selective electrode. The results showed that the
adsorption was favored when using pH 9, achieving approximately 80% adsorption
and adsorbent capacity of 3.96 mg/g. The above information turns out to be
interesting because it is a biodegradable polymer which can be treated after being
used.

Keywords: Adsorption; Fluorine; Colloidal chitin
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STENOTROPHOMONAS MALTOPHILIA IPN-TD STRESS
RESPONSE DURING MTBE BIODEGRADATION
ENHANCED BIOFILM FORMATION.
Guadalupe Alfonso Gordilloa, Luis Antonio Bautista Hernandézb, Jant Jan
Roblero c, Eliseo Cristiani Urbinaa, Víctor Manuel Bautista De Lucio b.
a

Departamento de Ingeniería Bioquímica, Escuela Nacional de Ciencias Biológicas (ENCB),
Instituto Politécnico Nacional
b
Departamento de Microbiología y Proteómica Ocular, Unidad de Investigación, Instituto de
Oftalmología “Fundación de Asistencia Privada Conde de Valenciana”
c
Departamento de Microbiología, ENCB, Instituto Politécnico Nacional

Methyl tert-butyl ether (MTBE) is a common water pollutant and a human
carcinogenic compound. Bioremediation have been considered as an option to
remove MTBE from the environment. Even though some microorganisms have
been identified as capable of using MTBE as the sole of carbon and energy
source, MTBE metabolism is slow and causes deleterious effects over most of
those cultures. Recently, we isolated and identified a novel bacterium that achieves
higher MTBE degradation rates than other cultures with outstanding MTBE
metabolic capacity, Stenotrophomonas maltophilia IPN-TD. The aim of this study
was to determined the molecular mechanism that enable S. maltophilia IPN-TD to
overcome MTBE toxicity while metabolizes it. A 2D proteomic analysis showed that
MTBE degradation induced the differential expression of 18 proteins in
Stenotrophomonas maltophilia IPN-TD. Proteins were successfully identified by
MALDI TOF/TOF MS, the predictive functions of these proteins included: protein
and membrane wall synthesis, protein folding, stress response, mobility,
adherence and metabolism. Stenotrophomonas maltophilia IPN-TD overall
response mechanism suggested that MTBE induce biofilm formation. Biofilm
development was evident at 96 h of incubation.
Keywords: Stenotrophomonas maltophilia, differential protein expression, biofilm,
MTBE, Biorremediation
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USE OF KERATINACEOUS WASTE FOR REACTIVE
ORANGE 16 ADSORPTION
Reyes-García, Cinthia Lizeth; Guzmán-Alvarado, Karla Alejandra; CervantesGonzález, Elsa
Coordinación Académica región altiplano. Universidad Autónoma De San Luis
Potosí. Carretera Cedral km5+600, Ejido San José de las Trojes 78700,
Matehuala, S.L.P., México.

The textile industry is one of the most important in Mexico; being one of the industries
with higher water consumption and consequently, the largest wastewater generation
containing high amounts of pollutants such as pesticides, detergents, suspended
solids, among other; however, one of the most outstanding is the presence of dyes.
This compounds are design to be highly resistant, and are thus recalcitrant to
eliminate in water treatment plants. Recent studies have manly focused in the water
treatment for the removal of these contaminants in wastewater using both synthetic
and natural adsorbents, for this reason, in this study, the use of chicken feather as
a low cost natural adsorbent for the removal of Reactive Orange 16 is analyzed. An
experimental analysis was carried out in which surface plots were made to discover
the optimal adsorption condition, the variables examined were the pH temperature
and the dye initial concentration, each of these variables was studied according to
three levels, pH (4, 7 and 10); temperature (30, 45 and 60°C) and initial
concentration (100, 150 and 200 mg/L). The results showed optimal adsorption in
pH 10 with 200 mg/L of dye and a 60°C. Furthermore, adsorption isotherms were
conducted using 50 to 700 mg/L concentrations at pH 10, incubating until equilibrium
(7 days) at 45 and 60°C. The maximum adsorption capacity was about 50 mg/g,
obtaining a thermodynamically spontaneous process.

Key words: Reactive Orange 16; feather; adsorption.
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MUCILAGE OPUNTIA FICUS-INDICA AS A
DECOLORIZING OF METHYL RED
Zapata-Cerda, Monica Stephania; Reyes-García, Cinthia Lizeth; RodríguezVázquez, Isis Damayanty; Cervantes-González, Elsa.
Coordinación Académica Región Altiplano. Universidad Autónoma de San Luis Potosí. Carretera
Cedral km5+600, Ejido San José de las Trojes 78700, Matehuala, S.L.P.,México.
elsa.cervantes@uaslp.mx

Industrial dyes can be released into the environment through two main sources:
effluents of synthesis dyes and industries that use them as raw materials; such as
staining of textiles, in which between 10% and 15% of dye used is found in
wastewater. It is estimated that about 50% of currently produced dyes are azo
dyes, which can be transformed into carcinogenic compounds under anaerobic
conditions. In the following work it was sought to evaluate application efficiency of
mucilage cactus (Opuntia ficus-indica) as a decolorizing of methyl red. To which a
solution 200 mg/L of dye was prepared and a 1:1 proportion of mucilage was
added, which was previously obtain by soaking the nopal in water. The sample was
monitored during decolorization process by testing Raman spectroscopy and
absorbance scans to observe their behavior in certain times and wavelengths. The
results showed that the decolorization is carried out during 8 hours and the color in
the sample was eliminated entirely. During the study it was observed that mucilage
not significantly affect the pH of the sample, so it is dismissed that the decolorizing
of it is due to a pH effect.

Keywords: Opuntia ficus-indica ; mucilage; Methyl red .
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BIODEGRADATION OF POLYCHLORINATED BIPHENYLS
BY BIOSTIMULATION AND BIOAUMENTATION
Guevara-García, Mariela Anelhayet; Solis-Moreno, Claudia Angélica; MorenoTorres, Carlos Saúl; Cervantes-González, Elsa
Departamento de Ingeniería Química, Coordinación Académica Región Altiplano, Universidad
Autónoma de San Luis Potosí, Carretera a Cedral Km 5+600, Ejido San José de las Trojes,
Matehuala, San Luis Potosí. 78800, México.
elsa.cervantes@uaslp.mx

The versatile composition and physico-chemical properties shown by
polychlorinated biphenyls (PCB's), it positions inside the industrial and commercial
sector with plasticizers purposes; however, their mainly use was in electrical
applications, heat transfer and hydraulic equipment. The industrial production of
these compounds stopped a few decades ago; however, are classified as
persistent organic pollutants (POP’s) due their persistence in soil and sediment,
which presents risks to public and environmental health because they are
considered mutagens and carcinogens. In Mexico, the community of San Felipe
Nuevo Mercurio in Mazapil, Zacatecas, receives special consideration since it
became an illegal waste dump, where are reported the existence of 42 containers,
each one with capacity of 200 liters and identified as PCB's. At the site, measures
and containment works have been apply for remediation; however, the
technologies used have not been adequate, so it is suggest that the chlorinated
compounds still are contain in the place. Therefore, the study in the biodegradation
of PCB’s present in a contaminated soil sample from the community of San Felipe
Nuevo Mercurio is show in this paper, in which a strategy the bioaugmentation and
biostimulation of the soil was used, to stimulate the biological action on chlorinated
compounds. The biodegradation of BPC's was assessed by quantification using
gas chromatography with electron capture detector, showing that the biological
action on chlorinated compounds was efficient, achieving a biodegradation of
around 60%. The results show that the treatment in the remediation of sites
contaminated with polychlorinated biphenyls is an adequate alternative.

Keywords: Polychlorinated biphenyls; bioaumentation; biostimulation
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INFLUENCE OF THE NITROGEN SOURCE AND
SURFACTANTS ON THE DEGRADATION OF PETROLEUM
HYDROCARBONS IN CONTAMINATED SOIL
Julio Cesar Grijalva Avila, Javier Lopez Miranda, Hiram Medrano Roldan,
Jesús Bernardo Páez Lerma.
División de Estudios de Posgrado e Investigación, Instituto Tecnológico de Durango. Blvd. Felipe
Pescador 1830 Ote., Col. Nueva Vizcaya, Durango, Dgo. México, C.P. 34080
jc_grijalva@hotmail.com

The biostimulation, is a technique used in treating hydrocarbon contaminated soils,
is based on the use of solutions of nutrients, such that facilitate degradation of the
contaminant. The nutrient more used is nitrogen, as required by the
microorganisms for synthesizing enzymes and proteins also the use of surfactants
is very important because they increase the solubilization and mobilization of the
contaminant, which facilitates its degradation. In view of the above, the effect of
nitrogen source with the addition of surfactants to be evaluated biological
remediation.
The work was developed in two phases, in the first six levels of concentration of
solutions of CO(NH2)2, (NH4)2SO4, NH4NO3 as nitrogen source were evaluated. In
the second phase, three concentration levels of surfactant are evaluated.
Physicochemical showed nitrogen deficient soil and high levels of hydrocarbons. In
phase 1 maximum removal rates of 30.84% were achieved using urea as a
nitrogen source, whereas treatment with (NH 4)2SO4 and NH4NO3, a maximum of
10.30% and 8.58% were achieved. In the two stage treatment with Triton X-100
remediation rates of 53.66% at a concentration of 1.5 CMC presented, that is up to
10% and 20% higher relative to the SDS and glycerol.
With the addition of urea as nitrogen source for the concentration used, can reduce
the levels of contamination in the soil, this can be attributed to urea is more easily
assimilated by microorganisms. In addition to the above, the addition of a
surfactant such as Triton X-100, a nonionic surfactant facilitates solubilization of
the contaminant and the potential for bioremediation.
Key words: surfactants; hydrocarbon; nitrogen
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DEVELOPING COOKIE-BEAN CORN SUGAR,
ADDED WITH STEVIA AND INULIN, EVALUATING ITS
EFFECT ON GLUCOSE PEOPLE WITH DT2
Loera-Castañeda, V1, Velasco-González, O.H1., Gómez-Ortíz, S1.
1Centro

Interdisciplinario de Investigación para el Desarrollo Integral Regional, IPN-Durango, Sigma
119, Frac. 20 de Nov. II, Durango, Dgo, C.P. 34220. 618 8142091 ext.82648
veronica.loera@gmail.com

Introduction: Obesity presents complications such as heart disease, fatigue from
the effort, gout, arthritis, back pain, hypertension, diabetes, stroke, high cholesterol
levels and kidney failure (1, 2). Is the result of multiple factors, one of the most
important is the food. Objective: To develop cookies from a cereal-legume mixture,
to complement the amino acids of both grains, and low energy outside, replacing
sucrose by Stevia rebaudiana (Stevioside) natural sweetener without calories intake,
which improve serum glucose and oxidative stress in patients with T2D
Methodology: A pilot study, clinical, randomized, single-blind was performed and a
cookie with Corn flour and pinto beans Saltillo, agave inulin tequilana blue Weber
developed, Stevia 92% purity, egg wash and eggnog flavors of pineapple, royal,
vegetable fat and water mark Tapatia and compared with a commercial cookie with
the same calorie and sweetened with stevia both screened in a group of patients
DT2 and measured its effect on serum glucose levels. Results: The replacement of
sugar and increasing dietary fiber make cookie prebiotic feasible to be consumed by
people with type 2 diabetes to be a product with low energy content, the use of nontraditional ingredients to make cookies is a alternative for creating new products. The
cookie provides satiety developed, favoring a lower food intake also decreased
serum glucose back to the daily intake for 30 days (p = 0.004)

Keywords: Bean, stevia, inulin, glucose, Diabetes Type 2
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POLISHED AND SEPARATION OF THE GRANZA’S BEAN
BY POLISHED FLUIDIZED BED
OSCAR HOMERO VELASCO GONZÁLEZa, SUSANA ECHAVARRÍA ALMEIDA,
SALOMON GOMEZ ORTIZa, IRASEMA ANAYA SOSA †
a
CIIDIR-IPN-UNIDAD DURANGO, DGO. SIGMA 119 FRAC. 20 DE NOVIEMBRE
II, DURANGO, DGO. MEXICO. † IN MEMORY ENCB
INTRODUCTION.
“Granza” is the main product of the polished and screening of the beans, these can
be used for human consumption using a gravity table or a fluidized bed to clean
and polish the beans. Also they have to be manually separated to keep them free
of dirt, stones and straw, this process is expensive but necessary, even more when
the bean production is low due to scarce rain. The 60-70% of the bean production
is related to the rain season.
OBJECTIVE.
Determinate the effect of separation by the fluidized bed of pellets and polished
beans.
METHODOLOGY.
Dryer DGIyA2 fluidized bed was used to establish the water, oil proportion, and
mixing time, the optimization was obtained using a 23 Central Compound Design
keeping constant amount of polished mixture (30 g) and the amount of “granza”
pellets (200 g), samples were added keeping L/D = 0.5, and the air velocity was
increased slowly until the “piston-flow” was obtained.
RESULTS AND CONCLUSION.
The Variables “dirty beans”, “clean beans” were adjusted to a second order model:
R2=0.5166, R2=0.3465 respectively, responses were converted to desirability
factor, maximizing the clean beans and minimizing the relatively dirty beans, with
small dust particles in the cotyledon, the optimal mixture corresponds to 1.6 g
water, 3.3 g oil and 25.1 g sawdust. The cleaning of the pellets is better when the
“piston-flow” was obtained, because it eliminates the sawdust, stones and the
lumps, hence it eliminates manual cleaning, which represents a suitable alternative
for co-products, therefore lowers production costs.
Keywords: Co-Products, Fluidized Bed, Pulido Granza bean.
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Introduction. The GRANZA’S bean is a co-product screening, consisting of low
density and bean halves, in last years of low production, this co-product is polished
and manually separated to be included in the pantry that distributes the State
Government, however in times of high production it is used for livestock feed mixed
with twigs and straws, so it was considered appropriate to characterize and give
added-value.
Objective. Characterize the granza’s beans obtained in one of the main bean
producing municipalities in the state of Durango, México.
Methodology. 10 samples in triplicate between: 1 and 2 Kg of the main scalping
the Municipality of Guadalupe Victoria, kept refrigerated ± 4°C until analysis were
acquired. The screening methodology was 4x3 mm mesh and the physical
separation in the different parts that are made, clean pellets, sticks, stones,
damaged kernels and foreign material.
Results and conclusions. The samples analyzed can be classified as mixed
pellets, with all the products obtained in screening and are channeled feed without
treatment, however, the animal can consume only 16%, and can not be channeled
as food human clean, they are subjected to gravity table twice, pellets that can be
processed for human consumption. The analysis of variance and LSD multiple
range, allows forming 4 groups in screening content and rods, 3 groups in stained
beans, with no differences between beans and clean between samples by sieving.

Keywords: Co-products, Characterization, Quality, Granza’s bean.
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“DEVELOPMENT AND SENSORY EVALUATION OF
STRAWBERRY (Fragaria vesca) AND CHILACAYOTE
(Cucurbita ficifolia) CANDY”
D.C Dora Cecilia Valencia Flores, Karen Briana Rodríguez Medina.
“Instituto Tecnológico de Morelia “José María Morelos y Pavón”
Introduction: Candys and confectionery market in Mexico represents a niche of
great interest for investment. In this Mexican typical candys they are disadvantaged
in domestic consumption compared to non-traditional Candys, reserving for tourism
and export. However these have an added value as well as the use of natural
ingredients in its preparation, they are icons of the local cuisine, so they offer an
opportunity for innovation based on industry trends. Ates, in order to launch a
product to the national market segment: Given this development a sweet strawberry
and chilacayote as proposed innovation to Morelia traditional. Objectives: To
develop and evaluate a sweet strawberry and chilacayote in four flavors: Chilechamoy, coffee, chocolate and tequila. Methodology: A strawberry and chilacayote
base formulation was developed from which three formulations for each flavor were
performed varying the amount of flavorings in 2% 5% and 8% of the total weight. A
sensory analysis for the three formulations of each flavor was conducted by a panel
simple hedonic scale whose variable was flavor and with the participation of 100
evaluators untrained, an analysis of variance one way (ANOVA) and analysis was
conducted proximal of the formulation with greater acceptance. Results: The
proximate analysis of the accepted formulations was very similar among the four
flavors. The formulations mostly accepted were 2%, 5%, 5% and 10% for the flavors:
chile-chamoy, coffee, tequila, chocolate respectively, and taste more acceptance
was the chili-chamoy. Conclusion: The new product offers a different traditional
sweets that goes according to the avant-garde tendencies of this market sensory
experience.
Keywords: Innovation; Traditional candys; Strawberry and chilacayote.
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PREPARATION AND CHARACTERIZATION OF OAT
STARCH FILMS WITH ELLAGIC ACID
Juan Manuel, Tirado-Gallegos; Rolando, Vilchis-Rodríguezb, Paul, ZamudioFloresa*; Emilio, Ochoa-Reyesa; Gabriel, Monter-Mirandaa; Francisco,
Hernández-Centenob.
aCentro

de Investigación en Alimentación y Desarrollo A. C. (CIAD)-Unidad Cuauhtémoc. Av. Río
Conchos s/n, Parque Industrial, C.P. 31570, Ciudad Cuauhtémoc, Chihuahua, México. *Autor
para correspondencia: pzamudio@ciad.mx
bDepartamento de Ciencia y Tecnología de Alimentos, Universidad Autónoma Agraria Antonio
Narro. Calz. Antonio Narro 1923, Buenavista, C.P. 25315, Saltillo, Coahuila, México.

An alternative to the use of plastics in food packaging are edible films and
coatings, which are obtained from biodegradable sources such as starch, which
are obtained from biodegradable materials like starch. These materials are also
used as carriers of antioxidants. In this sense, ellagic acid (EA) is a powerful
natural antioxidant with potential applications in foods. The aim of this study was to
evaluate the effect of EA on the physicochemical [ color (L*, a* and b*), % solubility
(%S)], mechanical [ tensile strength (TS), elongation percentage (%E) and elastic
module (EM)] and barrier properties [water vapor permeability (WVP)] in oat starch
films. Starch films was plasticized by glycerol (starch = 4% w/w, glycerol = 2 %
w/w), four formulations were obtained [ EA = 0 (PC), 0.02 (PF1), 0.05 (PF2) and
0.1 % p/p (PF3)]. Luminosity (L*) decreased linearly (p ≤ 0.05) with increasing
concentration of EA. An inverse behavior occurred with variable b*, while the
variable a* remained constant (p ≥ 0.05). %S of PC and PF3 remained constant,
howeber, it decreased to PF1 and PF2 (p ≤ 0.05). Compared with PC (control), the
presence of EA enhanced TS, but there were no variations with the concentration
of EA (p ≥ 0.05). The highest and lowest valor of %E were recorded in formulations
PC y PF3, respectively. In films PC, PF1 and PF3, no significant differences were
observed for EM (p ≥ 0.05), but it increased in PF2 (p ≤ 0.05). WVP values were
higher in PC and PF3 than PF1 and PF2. Adding EA imparts excellent mechanical
properties of these materials for use as packaging, however increases its opacity.

Keywords: Oat starch; Tensile strength; Ellagic acid.
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NUTRITIONAL VALUE OF THE HILL’S YAM
(Dioscorea remotiflora Kunth)
Guadalupe Yohana González Torres, José Luis Montañez Soto, José
Venegas González
Instituto Politécnico Nacional, Centro Interdisciplinario de Investigación para el Desarrollo Integral
Regional Unidad Michoacán. Justo Sierra #28 Col. Centro. Jiquilpan, Mich., C.P. 59510

ABSTRACT
Tubers of hill's yam (Dioscorea remotiflora Kunth) are collected from September to
May and are prized as food by inhabitants of the region Cienega de Chapala,
Mexico; those who consume as cooked vegetables. There is little information about
the nutritional value of these tubers and today, consumers want to know the
nutritional and functional value than they consume. The aim of this study was to
determine the chemical composition and nutritional value of the hill's yam, and
compare it to the one with potatoes and sweet potatoes. To do this, hill's yam tubers
were collected, while potato tubers (Solanum tuberosum cv. Alpha) and sweet potato
(Ipomoea batatas cv. Nylon) were purchased in the local market. Its percentage
chemical composition was determined (AOAC, 1997) and the minerals were
quantified by atomic absorption spectroscopy. Fatty acids were quantified by gas
chromatography and the amino acids with an amino acid analyzer. Due to the higher
carbohydrate content, caloric intake of sweet potato is higher than the hill's yam and
potato, whose chemical composition and caloric intake was similar. In the hill's yam
stands its high content of K, Fe, Zn and P, and its lower content of Ca and Na. In the
hill's yam oil extract sticks out the acids -linolenic, lignoseric, palmitoleic and oleic
acid; whereas in the potato oil extract sticks out the acids palmitic and octadecanoic.
The content of each and every one of the fatty acids was lower in potato tubers. The
hill's yam proteins are rich in aspartic acid, glutamic acid, arginine and leucine.
Tubers of hill's yam are an alternative source of food to alleviate hunger and
malnutrition affecting much of the population living in Mexico rural areas.

Key words: Hill’s yam, Dioscorea remotiflora Kunth, Nutritional value
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EFFECT  OF  HIGH  PRESSURE  SHEAR  ON  THE  
PHYSICOCHEMICAL  PROPERTIES  OF  HONEY  
  

LEYVA-DANIEL,  Diana  Elizabetha*,  VILLALOBOS-CASTILLEJOS,  Fidela,  
ESCOBEDO-AVELLANEDA,  Zamanthab,  WELTI-CHANES,  Jorge  Santosb,  
ALAMILLA-BELTRÁN,  Lilianaa  
a
Escuela  Nacional  de  Ciencias  Biológicas.  Instituto  Politécnico  Nacional.  Unidad  
Profesional  Lázaro  Cárdenas.  México,  D.F.  CP.  11340.  México.  
b

Centro  de  Biotecnología  FEMSA,  Escuela  de  Biotecnología  y  Alimentos,  
Tecnológico  de  Monterrey,  Monterrey,  NL,  México,  CP.  64849.  

  
  
It  has  been  reported  that  the  use  of  non-thermal  treatments  are  as  high  hydrostatic  
pressures   in   honey   increase   phenolics   and   antioxidant   activity   also   promote   the  
formation   of   antimicrobial   compounds   (methylglyoxal)   without   affecting   levels   of  
hydroxymethylfurfural.  The  aim  of  this  study  is  to  evaluate  the  effect  of  applying  a  
heat   treatment   not   as   microfluidization   process,   and   which   has   not   reported   the  
effect  on  the  physicochemical  properties  of  quality  (diastase  activity,  free  acidity  and  
hydroxymethylfurfural  content  simple  sugars)  in  honey.  Experiments  were  performed  
on   a   high   pressure   shearing   (Microfluidizer   M-100Y   RU)   using   two   interaction  
chambers   (CI)   CIY-Z   (Y   interaction   chamber   87µm   and   auxiliary   chamber   Z:   200  
µm)  and  CI:Z  (chamber  Interaction  Z:  200  µm).  Three  processing  pressures  (34,  52  
and  69  MPa)  were  used  and  1-5  cycles,  a  cycle  corresponds  to  the  sample  of  honey  
was   treated   once   on   the   computer.   After   high   shear   pressure   treatment   was  
observed   that   the   parameters   evaluated   the   free   acidity   content   (22.5±1.8   to  
35.0±1.8   meq   acid/kg   honey),   diastase   activity   (18.4±0.6   to   23.6±0.1   ºGothe),  
hydroxymethylfurfural  content  (6.06±0.1-8.16±0.3  mg  HMF/kg  honey),  no  significant  
changes  (p  <0.05)  were  observed.  The  main  sugars  found  in  honey  were  fructose  
and  glucose,  in  which  fructose  was  the  predominant  one  (40%),  followed  by  glucose  
(34%).   There   was   no   significant   difference   in   the   content   of   fructose   and   glucose  
after   high   shear   pressure   treatments.   As   a   preservation   method   in   honey,   heat  
treatments   commonly   used   as,   the   treatment   of   high   shear   pressure   mantain   the  
characteristics  of  quality  honey.  Thus,  can  be  concluded  that  the  quality  of  honey  
can  be  maintain  by  using  high  pressure  (microfluidzation)  processing.  
  
Palabras  clave:  <honey;;  high  shear  pressure;;  Physicochemical  properties>  
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EFFECT OF LACTOSE CONCENTRATION IN THE
QUALITY OF THE MEXICAN MANCHEGO TYPE CHEESE
Peter Paul Reyes Cháveza, Esteban Gaona Sáncheza, José Luis Montañez
Sotoa, Rebeca Flores Magallóna y Nahúm Castellanos Pérezb
a

Instituto Politécnico Nacional, Centro Interdisciplinario de Investigación para el Desarrollo Integral
Regional Unidad Michoacán. Justo Sierra #28 Col. Centro. Jiquilpan, Mich., C.P. 59510.
b
Instituto Tecnológico de Jiquilpan. Carretera Nacional S/N, KM 202, A.P. 22, La Loma, 59510
Jiquilpan de Juárez, Mich.

Lactose is the main substrate of the lactic acid bacteria, and therefore, the residual
lactose in the cheese influence their growth and in the use of other cheese
components, such as fats and proteins, which directly impacts the cheese quality.
The aim of this study was to determine the effect of the residual lactose in the
organoleptic characteristics and functional properties of Mexican manchego type
cheese. To do this, Mexican manchego type cheeses were made using different
concentrations of residual lactose and added with a starter culture composed of L.
lactis and L. cremoris and matured for 21 days. The changes in acidity, pH, residual
lactose, the microbial growth, the organoleptic characteristics (color, odor and taste)
and functional properties (extensibility, rallabilidad, tajabilidad) were determined
during the cheeses ripening time. The results show that the acidity increases with
increasing aging time, but decreases with increasing amount of residual lactose in
the cheese; obviously, the opposite occurs with the pH of the cheese. Also it notes
that the microbial growth was higher with increasing aging time and increasing the
concentration of residual lactose, within range of studied lactose concentration. The
functional properties of the cheese are affected by the concentration of residual
lactose and by ripening time; all of them increase when the concentration of residual
lactose increase too and with increasing aging time until 15 days, but decreased at
longer ripening times. The functional properties studied decreases with increasing
concentration of residual lactose in the cheese. The preliminary conclusion is that
the concentration of residual lactose and maturation time do affect the functional
properties of type Mexican manchego cheese

Keywords: Manchego cheese, Quality, Lactose, Functional properties
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PERFORMANCE ASSESSMENT OIL EXTRACTED OF
SEEDS PEANUT (Arachis hypogaea l.) FROM TWO
REGIONS IN CINTALAPA, CHIAPAS
López Muñoz, Esther; aVázquez Villegas, Paola Tayde; aAyvar Ramos,
Ernesto; aZacarías Toledo, Rudy; aSánchez Ángel, Nehemías; aChacón Díaz,
Jessica Ilery; aHernández López, Yoana Jisel
a

a

Instituto Tecnológico Superior de Cintalapa, Carretera Panamericana KM. 995, Cintalapa Chiapas;
e-mail: hadaza21@hotmail.com

Contenido: In Mexico, currently it produces 60,000 tons of seed Peanut (Arachis
hypogaea L.), of which exports 11,000 tons and imports 111,000 tons. The
municipality of Cintalapa has a very important role in the production of Peanut
(Arachis hypogaea L.), in the State of Chiapas, as it is one of the main producers
with a planted about 1924 hectares, within which stand surface in his considerable
production regions: Pompous and Villamorelos, according to a field study
performed. Peanut grains contain a high percentage of protein and the presence of
easily digestible fatty acids. The aim of this study was to perform a proximal
chemical analysis to determine the oil content present in peanut kernels from two
regions of the municipality of Cintalapa: Pompous and Villamorelos, using two
different solvents (ethyl ether and hexane). 23.33 g proteins / 100 g carbohydrates
20.3 g / 100g Moisture 3.86 g / 100g 4.09 g / 100g fiber with respect to the grains
of the region Pompous: among the following results were obtained. However in
seed region Villamorelos an amount was introduced 25.33 g / 100g protein, 20.15
g / 100g Carbohydrate, 5.36 g / 100g Moisture 2.46 g / 100 g of fiber and 1.72 g /
100 g Ash. It was determined that the ethyl ether failed to efficiently extract the
amount of oil present in the seed samples of peanut extract achievement as only
25.04% in the samples from the region Pompous and 26.39% in the region of
Villamorelos. By using hexane as a solvent to extract the oil in peanut seeds
Pompous one was obtained 38.65% and 48.36% Villamorelos.
Palabras clave: Oil, Arachis hypogaea L., Cintalapa
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ADICIÓN DE STEVIA EN LA PRODUCCIÓN DE YOGURT
Sunizeret Barrera Olveraa, Nalleli Concepción Pérez Péreza, Anwar Quintero
Ocariza, Josefina Porras Saavedraa
<

a

División de Ingeniería en Industrias Alimentarias, Instituto Tecnológico Superior del Occidente del
Estado de Hidalgo (ITSOEH). Paseo del Agrarismo N° 2000, Carr. Mixquiahuala - Tula Km. 2.5.
Rancho el Saucillo. CP 42700. Ciudad Mixquiahuala, Hgo.

En la actualidad debido al incremento de enfermedades derivadas del sobrepeso y
obesidad se buscan alternativas en el desarrollo de alimentos con bajo aporte
calórico y que preserven sus características sensoriales. El objetivo de este
trabajo consistió en evaluar el efecto de la adición de stevia sobre las
características sensoriales de yogurt. Para ello, se remplazó la sacarosa con la
adición de stevia en concentraciones de 1.25%, 2.50% y 3.75%, para todos los
casos se adicionó el 3% de lactosa. La leche fue pasteurizada e inoculada con un
medio de cultivo de Streptococcus thermophilus y Lactobacillus delbrueckii ssp
bulgaricus, el proceso de fermentación se realizó en un periodo de 3 a 6 horas a
una temperatura de 42-45°C. Bajo estas condiciones de estudio, se determinó que
la adición de stevia reduce el tiempo de fermentación de yogurt. El producto
obtenido presentó un pH de 4.2-4.5, densidad de 1.05 g/ml, la evaluación sensorial
indica que la formulación con 3.75% de stevia es aceptada por los consumidores.
Estos resultados ofrecen una posibilidad de elaboración de yogurt edulcorada con
stevia y que preserven las características sensoriales del producto.
Palabras clave: Stevia, yogurt, evaluación sensorial
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DEVELOPMENT OF A LOW FAT AND HIGH FIBER
DRESSING WITH CHAYOTE
Ossorio Olvera, Jenifer Marisol; Plazola Jacinto, Carla Patricia; Valadez Carmona,
Lourdes; Márquez Lemus, Mario
Planta Piloto de Frutas y Hortalizas. Escuela Nacional de Ciencias Biológicas. IPN, Wilfrido
Massieu Col. Unidad Adolfo López Mateos, 07738, México D.F. (email: marquezlm@hotmail.com)

The change of the lifestyle of societies around the world has caused an increase in
the consumption of processed foods, which caused a decrease in the consumption
of food with higher nutritional value. Chayote is a fruit that have health benefits and
a source of many nutrients, including fiber. Dressings are important because they
are foods with high content of saturated fatty acids inherent to the raw materials
used in their production. Therefore, in this work we proposed to develop a dressing
using chayote, which is a fruit that contains 1.89% of total fiber, as well as being
easily accessible throughout the year, in addition to the use this result, inulin is
added as another source of fiber and canola oil which have low levels of saturated
fatty acids. To achieve the above aim, different formulations were conducted to
establish the final formulation, which contains: squash 60%, canola oil 5.8 %,
vinegar 8%, lecithin 1.9%, inulin 7.5% and 16.8% of other ingredients. The product
had a pH of 4.4, so that the selected thermal treatment was pasteurized at 80 ° C
with a hold of 3 minutes, the product was evaluated microbiological and sensorial,
microbiological results indicated that the heat treatment applied was adequate
since pathogens were eliminated, while sensory evaluation indicated a broad
acceptance of the product (85%). The emulsion stability was determined at two
different storage temperatures (4 and 22 ° C), by direct observation at different
times, was determined that the emulsion formed was stable for more than two
months. The above results show that it’s a good product for human consumption
and a healthy alternative to processed food.

Keywords: dressing, chayote, high fiber content
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RHEOLOGICAL STUDY OF A BREAD DOUGH ENRICHED
WITH FRUCTANS
Idanelly Celeste Figueroa Arriaga, Roberto Campos Mendiola, Francisco
Rodríguez González, Martha Lucía Arenas Ocampo, Brenda Hildeliza
Camacho Díaz.
Centro de Desarrollo de Productos Bióticos CEPROBI-IPN

The behaviour of a wheat flour dough from the rheological viewpoint is that of a
viscoelastic fluid, being this property which makes it an elastic dough and extendible.
The behaviour of the dough during its making, depends on the conditions of the
kneading and the fermentation process, its constituents and of the interaction
between these; generally were be affected the characteristics of the dough after of
the introduction of a new ingredient. The studies on the rheology and the textures of
the bread doughs define the influence of the different components, allows for a
quality control on the final product, guides the design and to the adaptation of new
processing technologies. The objective of this research was to evaluate the
rheological characteristics of a bread dough enriched with fructans at different
percentages. A Chopin’s Mixolab was used to measure water absorption,
development time, stability and weakening; furthermore, a reofermentometer was
used to determine the production, gas retention and the development of the dough.
The results obtained showed a stability of the dough with maximun of 14% of
fructans substituted and on addition of a high percent of fructans, the results were
unfavourable because of the fructans affect the consistency of the dough, therefore
it was decided to use an additive that would improve these characteristics. The
incorporation of an additive to the dough improved its rheological characteristics,
additionally there was a reduction of 40% on its sugars and a 40% on its fats. Finally
it had a final suitable formulation of 40% of fructans; with a 28% absorption of water,
a 1 minute development time, 13.5 min stability time, 73 UF of weakening, a final
volume on the dough of 410 mL was attained and 1 mL of lost CO 2.

Keywords: rheology; dough; fructans.
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“MILOS” SALAMI OF RABBIT AND NOPAL
García Reyes Jesús Gerardo; Martínez Lucena Josué Levi; Montes Calderón
Lizbeth Elitania; Ramos Alavez Eduardo; Sánchez Cruz Fernando; Santana
Salcedo Cinthya Anahí
CECYT 15 "DIÓDORO ANTUNEZ ECHEGARAY"
Calle Gastón Melo #41 Col.San Antonio Tecómitl Milpa Alta.CP.12100 México D.F.

“Milos” It is made from rabbit meat this is a lean feed, also it contains B vitamins
and minerals such as calcium, potassium and phosphorus. While the nopal has
nutritional properties, it contains a high percentage crude fiber which helps clean
the digestive tract and fat removal. Our main objective is to develop salami rabbit
with nopal through a process in which lactic fermentation intervene for marketing In
the methodology we are: purchase and selection of raw materials, development of
fermentation (anaerobic), obtaining the fermented product, preparation and
presentation of the final product. One lactic acid fermentation achieved can benefit
from a sausage with a minimum percentage of fat and a product rich in fiber.
Thanks to what I learned and practicing, do our salami rabbit with cactus through a
biotechnological process and this fermented by Lactobacillus casei Shirota.

Keywords: nutrition; fermentation; practice.

Mar del Norte No. 5, Col. San Álvaro Azcapotzalco C. P. 02090, México, D. F.
Tel. y Fax: 5623 3088 email: colegioibq@hotmail.com, colegioibq@yahoo.com.mx

XX Biochemical Engineering National Congress
IX Biochemical Engineering International Congress
XIV Biomedicine and Molecular Biotechnology Scientific
Meetings
Veracruz, México March 16-18, 2016

BREAD BASED ON AMARANTH FLOUR (Amaranthus
cruentus), CHÍA (Salvia hispánica) AND CHÍA MUCILAGE
Silver Romario Sanchez Catalana, Bethania Libertad Hernández Terána, Juan
Manuel Garduño Rodrígueza, Yesenia Hurtado Péreza, Itzury Yaneth Peña
Lópeza, Leonor Zavaleta Avejara.
aDepartment

of Chemical and Biochemical Engineering, Instituto Tecnológico de Zacatepec,
Calzada Tecnológico 27, Zacatepec de Hidalgo, Morelos, 62780, México.

In many countries bread is an essential part of the traditional diet. Generally, the
bread is produced of wheat flour; the wheat flour contains gluten, a protein that
unfortunately some population cannot eat, this is named celiac disease. The
objective of this work was to develop gluten-free bread made from amaranth flour
chia and chia mucilage, with the characteristics of wheat flour bread. The amaranth
flour was obtained by a thermal-basic method for improving the rheological
properties of dough; the chia mucilage was obtained by hydration of chia seeds
and was dried for later use. The seed without mucilage also was used in making
bread. The bread obtained underwent to proximal composition, microbiological
analysis and sensory acceptance. The results indicate that the bread is rich in
protein and lipids, 18.37% and 25.93%, respectively; this is attributed to the high
content of protein of amaranth and the lipids of the chia seed. The microbiological
tests complied with NOM-147-SSA1-1996 and NOM-247-SSA1-2008. The bread
was accepted for 60% of the consumer. The obtained bread was gluten-free, high
content of protein and lipids, it can be consumed by people gluten intolerant and
children due to the nutritional value.

Keywords: < Bread, amaranth flour, chía mucilage, chía>
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Bio-Paste
Esteban Gaona Sancheza, José Luis Montañez Sotoa, José Venegas
Gonzalesa , Nahúm Castellanos Pérezb, Ana Esther Alonso Jiménezb, Karen
Paz Cobarruviasb, Fabián Gaona Sánchezb.
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< BIO-PASTE is a product with biological activity intended for all people in
particular as the impact to be solved is the reduction of diseases such as
overweight and cardiovascular diseases generated by poor eating areas and
mainly sedentary. It focuses on the development of an additive in liquid or solid
form, obtained from the combination of chitosan (derived from the shells of
crustaceans, which represents an innovation with its high inhibitory activity of αglucosidase), β-glucans (of oats) and 1-DNJ (Morus extract that inhibits the
absorption of carbohydrates) with functional biological activity that can be
incorporated into a range of foods high in carbohydrates and fats such as; dairy,
sweets, sausages, and many more products but taking as the key development
hydrating drink, flours and pastas, as is the tortilla as well we support the reduction
of overweight and obesity that trigger heart disease and diabetes , which occupy
the first places in mortality in Mexico. BIO-PASTE is an alternative that directly
helps to lower the glycemic index of foods rich in carbohydrates and fat
encapsulated by chitosan, besides the β-glucans are prebiotics that activate the
immune system that consumes him .

Keywords: 1-dnj, chitosan, α-glucosidase, β-glucans
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PREPARATION OF TORTILLAS WITH FUNCTIONAL
PROPERTIES FROM A MIXTURE OF NIXTAMALIZED
CORN MASA WITH MORINGA OLEIFERA FLOUR
Delia Esther, Páramo Calderóna*; Sergio Acevedo Tellob; Alejandro, Aparicio
Saguilána; Andrés, Aguirre Cruza.
a
Universidad del Papaloapan. Circuito Central 200, Col. Parque Industrial, C.P.
68301. Tuxtepec, Oax., Méx. bInstituto Tecnológico de Acapulco. Av. Tecnológico
s/n, Crucero de Cayaco. Acapulco, Gro., Méx.
Mexico is one of the first places in chronic degenerative diseases, diabetes and
obesity, which may be due to inadequate nutrition, therefore, it is important to look
for ingredients or food products that also provide health benefits of those who
consume it. The mixture of corn dough with Moringa oleifera for making tortillas is
an alternative that allows to develop a new food product with improved nutritional
characteristics compared with traditional tortilla, because it is a plant that contains
all the essential and amino acid compounds with antioxidant properties. In this
paper tortilla formulations they were prepared from the addition of flour moringa
with nixtamalized corn masa. Proximal chemical studies, antiradical activity
(DPPH), total phenolic content, fatty acid profile, color, texture properties of dough
and tortillas (tension, adhesiveness, cohesiveness and toughness), using ground
control and nixtamalized corn tortillas. Phenolic content and antiradical activity
increased with the addition of flour moringa, wherein the formulation of 5% with the
highest content (EAG 264.83 g / 100 g dw) and 113.01 (g ET / 100 g dw)
respectively. The fatty acid profile showed an increase in α- linolenic acid content
with addition of moringa flour, 0.88 to 6.25% compared to the control without
presenting statistical difference in the other fatty acids. Increasing moringa flour in
corn dough showed adhesiveness decreased (from 0.48 to 0.28 N), while the
increased cohesiveness of 0.38 to 0.47. Tension decreased by adding flour (9.38
to 6.79 N), indicating that the masses are more brittle and spiked with less
extensibility. Adding flour significantly influenced color parameters b *, L * and Hue,
due to the pigment present in the leaves.
Palabras clave: Tortilla, Moringa oleifera, antioxidants.

Mar del Norte No. 5, Col. San Álvaro Azcapotzalco C. P. 02090, México, D. F.
Tel. y Fax: 5623 3088 email: colegioibq@hotmail.com, colegioibq@yahoo.com.mx

XX Biochemical Engineering National Congress
IX Biochemical Engineering International Congress
XIV Biomedicine and Molecular Biotechnology Scientific
Meetings
Veracruz, México March 16-18, 2016

Physicochemical and functional characterization of
fractions of hydrothermally treated corn starch in a pilot
plant process.
Julián de la Rosa Millán; José Luis Orona Padilla; Victor Manuel Flores
Moreno; Sergio Román Othón Serna Saldívar
Centro de Investigación y Desarrollo de Proteínas (CIDPRO). Escuela de Ingeniería y Ciencias. Instituto
Tecnológico y de Estudios superiores de Monterrey. Av. Eugenio Garza Sada 2501 Sur, CP 64849,
Monterrey, N.L., México.

Modified food starches market represents a 45 billion US dollars worldwide.
However, its use is limited due to its high production cost and the use of harmful
chemical reagents; for this physical modifications have been used in order to
obtain differentiated starch products. The objective of this work was to obtain
hydrothermally modified starches using a pilot scale process, followed by
centrifugation and spray drying. For this, 30L of a corn starch dispersion (40%
solids content) at 50°C were processed into a reactor with continuous stirring (120
rpm) and recirculation (10 L/min) for 1h. The dispersion was separated at 9500 rpm
from which an overflow (M1) and a solid fractions (M2) were obtained. Then were
spray dried in order to determine the water solubility index (WSI), water absorption
index (WAI), gel clarity, total starch (TS) and amylose contents, thermal
characteristics by differential scanning calorimeter (DSC) and rapid viscosity
analysis (RVA). The obtained fractions showed similar TS contents (≈95), the
amylose content was 60.3% for M1, 16.5% for M2, while the Native starch showed
24.3%. The WAI was higher on M2 (4.4) (being this sample the more translucent),
the higher WSI was 4.6 for M1. Peak gelatinization temperatures (Tp) were 84.5°C
for M1 and 67.3°C for M2, while the native showed 75.3°C; RVA analysis showed
higher viscosity profiles for M1, followed by Native and M2. With the use of the
hydrothermal treatment in a pilot scale process, it is possible to obtain modified
corn starch fractions with different functionality for its use in food systems, without
the use of harmful chemical reagents for the consumer and the environment.

Key words: Modified starch; hydrothermal treatments; pilot plant.
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DETERMINATION OF THE SOLUBILITY AND
MATHEMATICAL MODELING OF THE BINARY SYSTEM
SQUALENE + SUPERCRITICAL CO2
Rosales-García, Teresaa; Rojas-Ávila Adriána; Galicia-Luna, Luis Alejandrob;
Dávila-Ortiz, Gloriaa; Jiménez-Martínez, Cristiana.
>
Instituto Politécnico Nacional. aEscuela Nacional de Ciencias Biológicas Unidad Profesional Adolfo
López Mateos, Av. Wilfrido Massieu Esq. Cda. Miguel Stampa s/n, C.P.07738 Delegación Gustavo
A. Madero México, D.F.; bEscuela Superior de Ingeniería Química e Industrias Extractivas Unidad
Profesional Adolfo López Mateos. Colonia Lindavista, Delegación Gustavo A. Madero, México D.F.,
C.P. 07738

Technology of Supercritical Fluid Extraction (FSC) using carbon dioxide (CO2) as
solvent has proven to be an excellent alternative use over organic solvents because
they can be removed completely from the matrix and thus reuse biologic materials
for food purposes. The condition of supercritical fluid (SCF) is obtained by exceeding
critical values of pressure and temperature of a component while maintaining
characteristics of both states of aggregation. Knowing the solubility of compounds in
CO2 will be helpful to develop this technology in biological matrices, so aim of this
work is the determination of squalene solubility in supercritical CO2 and its
subsequent modeling according to Mendez-Santiago Model. The determination of
the solubility will be held in a cell of static equilibrium, with 1g standard squalene and
supercritical CO2; a sample of the cell is obtained through a semi-automatic valve
coupled to a HPLC for quantification of squalene solubilized. The data obtained were
used to construct solubility isotherms (40, 50, 60°C) squalene solubility behavior was
mathematically modeled for optimum extraction conditions of squalene from a
biological matrix.

Keywords: <Squalene; Supercritical fluids; Extraction; CO2;
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SPONGE CAKE’S QUALITY DEFINED BY ITS WHEY
PROTEIN COMPOSITION AND HEATING RATES DURING
BAKING
Díaz-Ramírez Mayraa, Calderón-Domínguez Georginab, García-Garibay
Marianoa, Jiménez-Guzmán Juditha, Villanueva-Carvajal Adrianad, SalgadoCruz Ma. de la Pazc, Domínguez-López Aureliod
a

Departamento de Ciencias de la Alimentación. División de Ciencias Biológicas y de la Salud.
Universidad Autónoma Metropolitana, Unidad Lerma. Av. Hidalgo Poniente 46, Col. La Estación,
Lerma de Villada, Estado de México. 52006. México.
b
Escuela Nacional de Ciencias Biológicas. Instituto Politécnico Nacional. Carpio y Plan de Ayala,
Casco de Sto. Tomás, México, D.F. 11340. México.
c
Consejo Nacional de Ciencia y Tecnología. Insurgentes Sur 1582, Col. Crédito Constructor, Benito
Juárez, Ciudad de México, Distrito Federal, 03940, México
d
Facultad de Ciencias Agrícolas, Universidad Autónoma del Estado de México, Campus
Universitario “El Cerrillo” A.P. 435, Toluca, Estado de México C.P. 50200, México

Whey protein isolate is commonly used in food products due to its functional
properties, such as foaming and water binding capacity, emulsifying and gel
formation ability. Besides, sponge cake is one of the most consumed cakes by the
bakery industry due to its porous structure. The aim of the present study was to
determine the sponge cake’s quality, defined as the relation between heating rates
during baking and the changes on the batter’s kinematic viscosity, via the partial
replacement of egg white protein (EWP) by whey protein isolate (WPI). Results
showed two heating rates during sponge cake baking; the first one (up to the first
twenty minutes, reaching a temperature close to 90°C) was not affected by the
addition of WPI, but the second heating rate increased significantly at 12.5% and
25% substitution (0.281°C/min and 0.236°C/min respectively). An opposite effect
has been observed at 50% and 100% WPI substitution, where values decreased
significantly from the observed in the control sample (-0.013°C/min and 0.66°C/min respectively). The initial kinematic viscosity of the batter caused
variations in the temperature rise of it and statistical differences (P<0.05) in the
cake’s physical properties like specific volume, moisture, texture and appearance
were observed. Therefore, a substitution of 12.5% and 25% showed no significant
differences on the quality parameters evaluated when compared to control sample
but the total replacement of egg white protein by whey protein isolate resulted in a
less quality sponge cake.
Key words: Sponge Cake; Whey Protein Isolate; Heating Rate

Mar del Norte No. 5, Col. San Álvaro Azcapotzalco C. P. 02090, México, D. F.
Tel. y Fax: 5623 3088 email: colegioibq@hotmail.com, colegioibq@yahoo.com.mx

XX Congreso Nacional de Ingeniería Bioquímica
IX Congreso Internacional de Ingeniería Bioquímica
XIV Jornadas Científicas de Biomedicina y Biotecnología
Molecular
Veracruz, México 16-18, Marzo 2016

ELABORATION OF A PASTA WITH NUTRACEUTICALS
PROPERTIES ADDED WITH MORINGA OLEIFERA FLOUR
Fernando, Illana-Romeroa; Guadalupe del Carmen, Rodríguez-Jimenes a;
Alejandro Aparicio Saguilánb; Delia Esther, Páramo-Calderónb

aInstituto

Tecnológico de Veracruz. Av. M.A. de Quevedo 2779. C.P. 91897. Veracruz, Ver., Mex.
del Papaloapan. Circuito Central 200, Col. Parque Industrial. C.P. 68301. Tuxtepec,
Oax., Mex.

bUniversidad

The moringa oleífera tree has nutraceutical properties derived from its content of nutrients
and bioactive compounds. From its leaves, it is able to obtain flour to b used in the
elaboration of value-added products. Moisture, protein, fat and ashes (AOAC) were
determined and the content of total phenols (Folin-Ciocalteu), antiradical activity (DPPH),
water activity, color and cooking quality were evaluated. Pasta made from semolina
constitute a massive consuming food, however, it has low biological value of protein due to
deficiency in lysine. To solve this deficiency, some of the pasta components can be
replaced by flour from different fuller sources. The mixture of semolina and moringa flour
is an alternative that allows the development of a pasta with better nutritional
characteristics, as moringa leaves contain all the essential amino acids and a high content of
minerals, vitamins and phenolic compounds with antioxidant properties. The aim of this
study was to develop lasagna type pasta with moringa flour added in different levels of
semolina and wheat flour substitution and to evaluate the chemical and physical properties
of the products. The pasta was prepared with a 70/30 proportion of semolina / wheat flour
adding moringa flour in different ratios (1, 3, 5, 7%). the product was dewatered on a dryer
tray at 40 ° C with air velocity of 1 m / s. With the addition of moringa, an increased in
protein content, total phenols and antiradical activity, as well as a lipids decrease were
aimed The moisture content was placed within the values reported and the cooking quality
remained within acceptable ranges for its preparation. Replacing semolina / wheat flour by
moringa flour allowed getting a pasta of better nutritional quality and characteristics of a
functional food
Key words: <Pasta; Moringa oleifera; funtional food>

Mar del Norte No. 5, Col. San Álvaro Azcapotzalco C. P. 02090, México, D. F.
Tel. y Fax: 5623 3088 email: colegioibq@hotmail.com, colegioibq@yahoo.com.mx

XX  Congreso  Nacional  de  Ingeniería  Bioquímica  
IX  Congreso  Internacional  de  Ingeniería  Bioquímica  
XIV  Jornadas  Científicas  de  Biomedicina  y  Biotecnología  
Molecular  
Veracruz,  México    16-18,  Marzo  2016  

PRESERVATION	
  OF	
  BIOACTIVE	
  COMPOUNDS	
  OF	
  GARAMBULLO	
  
(Myrtillocactus	
  geometrizans)	
  EXTRACTS	
  BY	
  
MICROENCAPSULATION	
  WITH	
  DOUBLE	
  EMULSIONS	
  (W/O/W)	
  
DRIED	
  IN	
  A	
  FLUIDISED	
  SPOUTED	
  BED	
  DRYER	
  WITH	
  A	
  BED	
  OF	
  INERT	
  
SOLIDS.	
  
Velázquez-Contreras  Claudia1,  Osorio-Revilla  Guillermo1,  Gallardo-Velázquez  
Tzayhri2  
  
1

Depto.  Ing.  Bioquímica,  2Depto.  Biofísica.  Escuela  Nacional  de  Ciencias  Biológicas-Instituto  
Politécnico  Nacional.  Prolongación  de  Carpio  y  Plan  de  Ayala,  México.,  11340.  México  

  
  
The   garambullo   (Myrtillocactus   geometrizans)   is   a   cactus   whose   fruit   is   rich   in  
phenolic  components  and  betalains.  The  double  emulsions  can  be  used  to  protect  
the  extracts  of  these  compounds.  Spray  drying  is  widely  used  as  an  encapsulation  
method  where  active  material  is  trapped  within  a  protective  matrix,  however  during  
spray  drying  a  thin  wall  layer  around  the  product  is  formed.  Therefore  the  need  to  
use   other   drying   techniques   such   as   the   fluidized   spouted   bed   dryer   in   a   bed   of  
inert   solids   that   has   been   shown   to   form   thicker   walls   giving   greater   protection   to  
the   encapsulated   material   is   required.   Based   on   the   above,   this   work   focuses   on  
the  use  of  microencapsulation  with  double  emulsions  water/oil/water  (W/O/W)  dried  
in   a   fluidized   spouted   bed   dryer   with   a   bed   of   inert   solids   for   the   preservation   of  
bioactive  compounds  and  functional  properties  of  garambullo  extracts.  The  results  
indicate  that  the  core:wall  relationship  that  gives  the  best  encapsulation  efficiency  
is  the  1:2  with  homogenization  at  10,000  rpm  for  W/O/W  emulsion  with  40  to  50%  
internal   phase   and   8%   PGPR   as   emulsifying   agent.   Drying   of   double   emulsions  
with   the   garambullo   fruit   extract   may   be   carried   out   in   the   spouted   bed   dryer  
without   destroying   the   integrity   of   the   double   emulsion.   The   encapsulation  
efficiency   of   total   phenols   is   affected   by   both   the   inlet   and   outlet   temperatures,  
achieving  a  maximum  encapsulation  efficiency  of  70%  for  the  inlet  temperatures  of  
50  and  160  ºC  and  outlet  temperatures  of  80  and  90  °C.  
  
  
Keywords:  Double  emulsions;;  Myrtillocactus  geometrizans;;  Spouted  Bed    
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DEVELOPMENT OF RED FRUIT EGGNOG
CONTRERAS CASAS JONATHAN ELISEO GUTIÉRREZ CHÁVEZ CLAUDIA
GABRIELA
MEZA SOTO JOSÉ LUIS
NATIONAL POLYTECHNIC INSTITUTE NATIONAL SCHOOL OF BIOLOGICAL
SCIENCE

Content:
Next to tequila, mezcal and Sotol, eggnog occupies a privileged place among the
typical liquor of our country.The black berries contain substances important for our
health, cranberries or blackberries blackberry, black currants, raspberries and
strawberries have a significant content of vitamins, trace elements, antioxidants
and polyphenols that protect us from many diseases, effective in preventing
cardiovascular disease. The system sets ORAC fruits are valued by the
antioxidative effect.The system prompts while 10,500 ORAC daily minimum
requirements are no more than 1,700 a day. Goals.Develop an eggnog with red
fruit liqueur leveraging product of obtaining liquor as a source of fiber and
antioxidants. Evaluating them perform various product formulations sensory
analysis. Methodology. Standardization of traditional process temperature setting,
time and incorporation of the fiber product. Results.After the different formulations
made one eggnog was obtained with a good consistency, taste and high
acceptance of the evaluators, in the proximal chemical analysis the content of fiber
having the product is confirmed. the antioxidant content was established by
reference to the ORAC system (Institute of Nutrition and Food Technology).
Keywords: Eggnog; ORAC; PQA.
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CHOCOLATE WITH FILLING HEME IRON ADDED TO
PREVENT IRON DEFICIENCY ANEMIA
Romero Flores, Ivonne Sagrario; Ramírez Schoettlin, Alicia; Gallardo
Navarro, Yoja Teresa.
Escuela Nacional de Ciencias Biológicas, IPN, Prolongación de Carpio y Plan de Ayala s/n.11340,
México, D.F.

Iron deficiency anemia is a condition in which a decrease of organic iron deposits
occurs, causing a reduction of red blood cell number. It is affecting 1.62 billion
people (24.8% of the world population). The main cause is the low ingestion of
foods with adequate iron sources in quantity and quality, therefore the aim was to
design and develop a food like most people as it is the chocolate, in a presentation
of chocolate with filling to prevent iron deficiency anemia through fortification heme
iron. The preparation of chocolate with filling consisted in tempering chocolate,
later adding the heme iron, followed by formation of the shell to place the praline
and truffle filling, and a final cooling. The size of the portion should be consumed
are two pieces to cover an average nutritional requirement for iron of 15 mg, each
piece weighing 9.8 g. The proximate analysis indicated that each piece contains
carbohydrates 31.30%, protein 9.72% and fat 41.07%, with an energy value of
52.29 Kcal. Microbiological characterization showed that it is free of yeast, fungi;
aerobic mesophilic bacteria and total coliforms are within the limits established by
official standard. To assess their acceptability a hedonic test was performed with
80 untrained judges, including an age range of 18-45 years old, which was
accepted by 88.5% of the evaluators. The chocolate with filling meets the
nutritional requirements of iron and was widely accepted by the population.

Keywords: iron deficiency anemia; chocolate with filling; heme iron.
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SENSORY PROFILE AND ANTIOXIDANT ANALYSIS OF
CHOCOLATES ADDED WITH JAMAICA (Hibiscus
sabdariffa L.) AND PAPAYA (Carica papaya L.)
Baca-Baca Nelly Alejandra, Pérez-Morales Linda Yaret,
Sánchez-Pérez Teresa, Miranda-López Rita
Departamento de Ingeniería Bioquímica, Instituto Tecnológico de Celaya,
A. García Cubas No. 600 y Av. Tecnológico C.P. 38010, Celaya, Gto., México.

There is a global trend of consumption of unhealthy sweets and processed products;
substituting healthy foods, focusing on those that contain so called bioactive compounds,
molecules that generate an antioxidant against free radicals generated daily in the body, as a
result thereof by metabolism or external factors. México ranks as one of the fastest growing
markets of candy industries, mainly related to gum and chocolates, an increase in the
consumption of the latter. It has been found that dark chocolate containing polyphenolic
compounds with antioxidant making it a functional food; because of that the objective of
this study was to produce a chocolate with better nutraceutical properties but at the same
time maintain its sensory properties. The chocolate was prepared using bitter chocolate and
adding jamaica (Hibiscus sabdariffa L.) ground as a structural part and papaya (Carica
papaya L.) subjected to a drying process as filler, both ingredients contain large amounts of
bioactive compounds and may enhance the antioxidant properties of chocolate. Different
formulations of chocolate were analyzed in attributes of aroma, taste and texture, using a
trained sensory panel using the descriptive methodology. Two of the samples with better
sensory characteristics were one containing 50% by weight of papaya as filler and 15% of
jamaica and the second containing only 15% jamaica, in addition to dark chocolate with no
additives. Both samples were determined the total polyphenol content and antioxidant
capacity through inhibition of DPPH radical was evaluated too. The chocolate that
presented the best sensory qualities with the highest antioxidant capacity was made with
85% bitter chocolate and 15% of jamaica, demonstrating a favorable contribution of
jamaica in the product.
Keynotes: Chocolate; Antioxidants; Polyphenols.
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SENSORY Y PROXIMAL EVALUATION OF BREAD (BUN
TYPE) MADE WITH QUINOA (Chenopodium Quinua Willd.)
AND RICE (Oryza Sativa L.) FLOURS
Suárez-Cervantes Tania Paulina, Ferrel-Tierrafría Karina María,
Villagómez-Torres Ana Florina, Miranda López Rita
Departamento de Ingeniería Bioquímica, Instituto Tecnológico de Celaya,
Av. García Cubas No. 600 y Av. Tecnológico C.P. 380, Celaya, Gto., México.

Mexico is probably the country with the largest bread variety, every state, county and town,
has its own bread, regardless of their location within the national territory. Hamburger type
bread is one of several kinds of processed breads, and it is widely consumed in Mexico.
Nowadays there is a tendency to acquire new and natural foods, which is why society has
been changing their eating habits, not only to consume traditional products, but seek those
that provide better nutrients. Flour quinoa (Chenopodium quinoa Willd.), for its high
protein content, was used in combination with rice flour (Oryza sativa L.). The bread was
elaborated using the standard baking method (mixing, kneading, fermentation, baking and
cooling). The complete wheat flour substitution was analyzed by increased protein from
quinoa and rice flour, to obtain a gluten-free product. In this study the descriptive sensory
analysis (trained panelists), bakery, physicochemical and proximal (following AOAC)
analyses were used. The results showed that the formulation with 70% quinoa flour
contributed to the highest percentage of protein and the best sensory properties compared to
the bread (bun type) made from 100% wheat flour, presenting flavors with similar
intensities of sweet, salty, umami and with less intensity in acid and bitter. Significant
differences in the following texture parameters were observed in hardness by touch, and by
first bite on fracturability, geometric, cohesiveness, adhesiveness and number of bites.
Quinoa besides being healthy it is gluten free, it also has a low glycemic index and helps to
control cholesterol levels in the blood.

Palabras clave: Pan; Harina de quínoa; Harina de arroz.
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CONFITADO DE Cucumis melo
Laura Esther Olguín Martínez1, María Teresa Favela Torres1, Alicia Mireya
Ramírez-Schoettlin1
Instituto Politécnico Nacional, Carpio y Plan de Ayala s/n Sto. Tomás C. P. 11340 México, D. F.
1
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Consuming fruit all year around, led to develop candied melon, so we sought to
obtain a crystallized product applying osmotic dehydration and drying process.
Syrup concentration was increased 10% each time, reaching 70-75° Brix, syrup
which was deposited on the surface of the fruit was removed spraying warm water.
Drying was carried out in an oven at 80° C for 5-7 h, without over drying. Once
dried, candied fruit was subjected to heat for 2 min at 80° with 80°Bx syrup, and
dried at room temperature to acquire the appearance of a glazed fruit. Affective
test was performed with verbal scale unstructured type with 40 untrained judges.
Points considered in the evaluation were: appearance, color, smell and taste. It
reinforced appearance and consistency was achieved. Glucose in crystallizing
rendered a translucent product with invert sugar and prevented crystallization of
sucrose in the fruit. The removal of moisture and solids permeated into the fruit
generated a very efficient method of conservation.
Keywords: candied, melon, crystallization.
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FUNTIONAL HARD CANDIES
Laura Esther Olguín-Martínez1, María Teresa Favela-Torres 1; Alicia M.
Ramírez-Shoettlin1.
Escuela Nacional de Ciencias Biológicas del IPN. Laboratorio de Investigación Control de Calidad y
Confitería del Dpto. de Ingeniería Bioquímica Pról. de Carpio y Plan de Ayala Casco de Santo
1
Tomas. lolguinm@ipn.mx. Profesor becario COFAA y EDD.

Making hard candy is an ancient art that is based on scientific principles of heat
treatment of sugar. Replacement of sucrose, to reduce caloric intake and seek the
addition of nutrients that should be resistant to thermal treatments is a must. Hard
candy with few sugar using isomalt to replace sucrose added to those products
maked with ferrous sulfate, or with addition of apple pieces was found to be
feasible in 19% and total replacement of glucose by sorbitol, the consistency of this
product is hard candy. A critical point is to increase temperature from 135°C to
140°C without introducing browning reactions. In final formulation glucose was
reduced in 32% and sucrose in 29% compared with control formulation, which was
replaced by 18% of xylitol. Each candy contains 50 mg of ferrous sulfate which
results in 25% RDI for iron. Reduction of caloric intake 56 Kcal/g 44.85 Kcal/g
(20% kcal/g lower than control). Moisture of final formulation was 3.49% which has
characteristics of hard candy (control 3.26% moisture). Results of sensory
evaluation indicated 86% acceptance in flavor (control 90%), showing that final
formulation was accepted. Pineapple candies decreased only 12% having also
good acceptance.
Acknowledgements: José Juan Maldonado-Hernández and Edith GonzálezCabrera.
Keywords: Candies, candy, functional
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OBTAINING FOOD COLORS FOR FUNCIONAL CANDIES
Laura Esther Olguín-Martínez1, María Teresa-Favela Torres 1; Alicia M.
Ramírez-Shoettlin1.
Escuela Nacional de Ciencias Biológicas del IPN. Laboratorio de Investigación Control de Calidad y
Confitería del Dpto. de Ingeniería Bioquímica Pról. de Carpio y Plan de Ayala Casco de Santo
1
Tomas. lolguinm@ipn.mx. Profesor becario COFAA y EDD.

Natural colors are the most accepted in food, because they have fewer problems
for consumption. We sought to develop methods of obtaining food colors from raw
materials such as hibiscus and raspberry using spray drying and to obtain color of
tomatoes by water-alcohol extraction. The advantage is that, these compounds are
antioxidants which already confer a functional use in the confit. Each colour was
characterized by scanning range being up to 520 nm for hybiscus, showing color
variation for different pH or temperature, for lutein from tomato was 445 nm and
472 nm lycopene and raspberry, absorbance 309 nm at pH 3.5. Application of
these dyes in food products having good color was studied. The coloring of
tomatoes was tested in gelatin, showing a good acceptance in an affective hedonic
scale test. Other colors were also used in foods, showing very good acceptance
and there was no change in color.
Acknowledgements: Erika Gallegos Méndez, Juan Carlos Basurto Núñez, Carlos
A. Tavera Torres.

Palabras clave: food colors; ccandies; drying.
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CARAMEL MILK CANDY TECHNOLOGY
Laura Esther Olguín Martínez1, María Teresa Favela Torres1, Alicia Mireya
Ramírez-Schoettlin1
Instituto Politécnico Nacional, Carpio y Plan de Ayala s/n Sto. Tomás C. P. 11340 México, D. F.
1Becarias COFAA y EDD

The aim was to develop the technology for caramel milk candy and standardize the
formulation. Randomized block was used, response variables were temperature,
time, stirring rate. Standardization of raw materials was: whole milk pasteurized at
1.3-1.5% fat, 0.19% acidity (as lactic acid), sodium bicarbonate, refined commercial
sugar, butter 80-81% of butterfat. Physicochemical characteristics of the product
were studied by quantitative determinations: pH, refractive index, moisture, ash, total
protein, carbohydrates, total reducing sugars, total fat, saturated fatty acids and
color. Results analysis were performed by analysis of Variance (ANOVA) using a 
= 0.05, least significant difference (Tukey method) and confidence interval (t-Student
distribution). It was found that thermal treatment should be at boiling point and there
must be a constant agitation applied automatically at 100 rpm for 10 seconds and
then decreased to 60 rpm, addition of sodium bicarbonate should be when the
mixture is boiling, it was determined the end point at 102-104°C.

Keywords: Caramel, confectionery, technology.
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ANALYSIS OF GUAYUSA (ILEX GUAYUSA) PROTEIN ISOLATE.
EVALUATION OF ITS IN VITRO DIGESTIBILYTY AND
ANTIINFLAMMATORY ACTIVITY
Cobo C1, Morales D1, Ortiz J1, Carpio C1, Garrido-Pérez E2, Sidali
K.L2, Carrillo W1
1

Laboratorio de Alimentos Funcionales. Facultad de Ciencia e Ingeniería en
Alimentos, Universidad Técnica de Ambato. Av. Los Chasquis y Rio Payamino.
Campus Huachi, CP 1801334, Ambato-Ecuador.
2
Universidad Regional Amazónica, Tena-Ecuador

Introduction: Guayusa (Ilex guayusa Loes) belongs to the Aquifoliaceae family, originally
from South America (Ecuador, Perú and Colombia). This plant is known to have a high
content of alkaloids such as caffeine, being used as an infusion. The high content of
polyphenols is considered to be the main source of its high antioxidant activity. However,
the contents and characteristics of its proteins are unknown in the bibliography. The aim of
this study is analyzing the guayusa proteins using electrophoresis SDS-PAGE and
evaluating its in vitro digestibility and anti-inflammatory activity.
Methods: the protein isolates were prepared as described by Martinez and Añon, 1996.
Proteins were extracted at pH 8.0 and precipitated at pHs: 3.0; 3.5; 4.0; 4.5; 5.0 in water
and 1M NaCl. Proximate analysis of guayusa flour and protein isolates was determined
according to AOAC (2012). 1D and 2D SDS-PAGE electrophoresis runs were performed in
Minilabs (Bio-Rad, CA, USA) according to Laemmli, 1970. Simulation of gastrointestinal
digestion: proteins from guayusa were hydrolyzed with pepsin at pHs: 1.2; 2.0; 3.2 at 37ºC,
2 h and pancreatin at pH 7.0 at 37ºC, 2h. Anti-inflammatory activity: it was investigated
using the denatured protein method. Diclofenac an anti-inflammatory drug was used as a
standard drug. The reaction mixture consisting of 2 mL of different concentrations of
guayusa isolate protein (200-500 μg/mL) or standard diclofenac (100 and 200 μg/mL) and
2.8 mL of phosphate buffered (pH 6.4) was mixed with 2 mL of egg albumin and incubated
at 27˚C for 15 min. Denaturation was induced by keeping the reaction mixture at 70 ˚C in a
water bath for 10 min. After cooling, the absorbance was measured at 660 nm (Alhakmani
et al., 2013). Results: protein isolates were obtained with the isoelectric precipitation
method in water and salt at all pHs tested. The best yields (7-10%) were obtained at pH 4.
Proteins mass were analyzed with SDS-PAGE. Proteins were susceptible of hydrolysis
with pepsin and pancreatin. The protein isolates at pH 4.0 showed anti-inflammatory
activity in vitro with values of 30 and 40% at 200-500 μg/mL.
Keywords: guayusa, proteins, gastric digestion, duodenal digestion, electrophoresis SDSPAGE
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Spray drying effect on the hypoglycemic activity of juice
xoconostle (Opuntia joconostle)
Heidi Gorostiola-Espinosa, Jorge Yáñez-Fernández, María Guadalupe
Ramírez-Sotelo, Yolanda de las Mercedes Gómez-Gómez.
Unidad Profesional Interdisciplinaria de Biotecnología, Instituto Politécnico
Nacional, Av. Acueducto S/N Col. Barrio la Laguna Ticomán, Ciudad de México,
CP. 07340, México.

Xoconostle is one of the natural sources rich in betalains and other compounds, which have
been studied a few. Stability is an important parameter when considering the use of these
compounds either as antioxidants or colorants in food, because it is affected by pH, light,
oxygen, temperature and enzyme activity. However, the temperature is one of the main
factors affecting their activity. So, the stability of the bioactive compounds could be
improved using encapsulation technologies such as spray drying. In this research the effect
of the temperature and the ratio of gelatin / cactus mucilage encapsulation of bioactive
compounds was evaluated using the spray drying technique. The main objective was to
evaluate the effect of the powders in reducing blood glucose in a mouse model CD1. The
antioxidant activity of Xoconostle juice and dust was evaluated by the DPPH (2,2diphenyl-1-picrylhydrazyl). The experimental data showed that the components from green
Xoconostle showed significantly higher than the pink and red Xoconostle antioxidant
activity. The same behavior was observed in powders obtained from Xoconostle where the
highest antioxidant activity was found in 2% Xoconostle encapsulated by cactus mucilage
at 140 ° C. The response surface analysis for encapsulation efficiency of Xoconostle green
juice showed that the temperature and the gelatin / mucilage ratio demonstrated effect
significantly (p <0.05) for all cases. Systems with 2% gelatin at 140 ° C and 1.5% of cactus
mucilage at 132.5 ° C presented the best drying efficiency. The extracted juice, Xoconostle
powders and control drug (glybenclamide) had significant effect on blood glucose lowering
capacity, CD1 mice with induced diabetes.
Keywords: Opuntia joconostle; Encapsulation; Hypoglycemic capacity
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EVALUATION OF PRODUCTION PARAMETERS OF
Lentinula edodes (SHIITAKE) GROWN IN AGROINDUSTRIAL WASTE.

a

Armenta Salazar Jazmín Janetha, Valencia del Toro Gustavoa, Garín Aguilar
María Eugeniab, Leal Lara Hermilob, Durán Páramo Enriquea.
b

Unidad Profesional Interdisciplinaria de Biotecnología, IPN, México D.F., C.P. 07340, Facultad de
c
Iztacala, UNAM, Facultad de Química, UNAM. E-mail. gvovaltor@gmail.com

Lentinula edodes (Shiitake) is an important edible mushroom due to their nutritional
components such as protein 23 %, carbohydrates 58% and crude fiber 10 %, as
well as, to their pharmacological properties related to the presence of secondary
metabolites. The cultivation of Shiitake can be achieved by using of different
lignocellulosic substrates and their variation in the composition affect the
parameters of productivity as biological efficiency (%EB) and size of carpophores
(PM). So it is important to use the proper composition of lignocellulosic
components for the Shiitake cultivation. The objective of this study was to
determine the production parameters of three Lentinula strains, using constant
proportions of lignocellulosic materials as substrate. We used the Lentinula edodes
strains, identified as commercial, L5 and L9, these were grew in 20 mL of solid
medium of Malt Extract Agar (MEA), once the mycelium totally invaded the Petri
dish then the inoculum was generated using wheat. This inoculum was added to
the substrate with the following composition: sawdust oak 50 %, millet 16 %, husk
of cotton 30 %, carbonate (30g) and calcium sulfate (10g). It was determined the
mycelial growth in Petri dish with MEA and wheat, as well as the productivity
parameters of strains. The commercial strain presented the highest growth rate in
MEA (360 mm2/day), the growth rate in wheat of the three Lentinula strains not
presented statistical differences (5901.7 -6255.4 mm3/day). However, the strains
L5 and L9 showed the highest %EB (53.3 % and 76.9 %, respectively) compared
with the commercial strain (9.0 % ), the size (PM) of the carpophores do not
presented statistical differences (14.0 -21.6g). Not a positive correlation was found
between the growth in MEA and the production of carpophores, the proportion of
substrate used was convenient for the strains L5 and L9.

Keywords: Lentinula, Mushrooms, Biological efficiency, Shiitake.
ACKNOWLEDGEMENTS: Project IPN-SIP: 20160240 and ICyTDF 200/2012 (PICSO12-096).
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COMPARISON BETWEEN THE CONVENTIONAL METHOD
AND THE ASSISTED BY ULTRASOUND IN EXTRACTION
OF PECTIN FROM PLANT SOURCES
Holanda Cavalcanti de Andrade, Raíssaa; Ribeiro Gouveia, Estera; Gondim de
Albuquerque, Julianab
Department of Antibiotics – Federal University of Pernambuco, University City – CEP: 50670-901
– Recife – PE – Brazil; (e-mail: estergouveia@gmail.com);
b Laboratory of Chemical Process and Food Engineering, Center for Technology and Geosciences,
Federal University of Pernambuco, University City , 50670-901, Recife, PE, Brazil (email:
juliana_gondim_13@hotmail.com)

a

Introduction: Pectin is a structural polysaccharide present within all higher plant
cell walls mainly composed of galacturonic acid. Commercially pectin is used as
gelling agent and has also been studied as a prebiotic having ability to modulate
the colon microflora. The main sources of pectin used in the industry are apple
pomace and citrus peels, but other sources, like passion fruit peels, may also be
used. Industrially, the Conventional Heating Extraction (CHE) is performed at high
temperatures using mineral acids such as sulfuric or nitric acid. As an alternative,
Ultrasound Assisted Extraction (UAE) technology has received attention due to its
beneﬁcial properties, involving shorten the extraction time, reduce the organic
solvent waste and increase the extraction yield. Objective: Comparing the pectin
yield from various sources when using the CHE and UAE. Methodology: Through
literature review, articles were searched in database (ScienceDirect, Scielo) using
the keywords “ultrasound”, “extraction”, “pectin” and the length of publication was
2010 at 2015. Results: The maximum yield of pectin extraction from grapefruit
peel using UAE at 60°C and 51,79 minutes was 26,74% and using CHE at 80°C
and 72,26 minutes was 23,44%; UAE of pectin from sisal waste was obtained at
50°C and 26 minutes and the yield was 29,32%, the CHE was 19.2% at 85 °C and
60 minutes; in the CHE from passion fruit peel the yield was 14,8% at 98.7 °C and
60 minutes, while in the UAE at 30°C and 60 minutes the yield was 26,94%.
Conclusion: The results demonstrated that UAE is an efficient and economic
technique for extracting pectin from plant resources.

Keywords: Ultrasound; Extraction; Pectin
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ANTIFUNGAL EFFECT HYDROTHERMAL TREATMENT
(HT) AND CHEMICAL IN THE LIFE POSTHARVEST
PAPAYA FRUIT (Carica papaya L.) cv MARADOL
Alba Cristina Contreras Caracasa, Alfredo Nava Zamoraa, Javier de la Cruz
Medinab, Francisco Hernández Lorenzoa, Román Morales Pabloa
a

Ingeniería en Industrias Alimentarias, Instituto Tecnológico Superior de Martínez de la Torre.
Miguel Hidalgo No. 101. Col. Adolfo Ruíz Cortínez, Martínez de la Torre, Veracruz. C.P. 93600,
México.
b
Unidad de Investigación y Desarrollo en Alimentos, Instituto Tecnológico de Veracruz, Miguel
Ángel de Quevedo, 2779, Formando Hogar, Veracruz, Veracruz. C. P. 91897, México.

Postharvest losses of papaya (Carica papaya L.) cv Maradol in the state of
Veracruz, numbering about 20-50% during the rainy season and 10-20% in dry
season, with the fungal diseases of the main causes. The objective of this study
was to evaluate the antifungal effect of hydrothermal treatment (HT), chemical and
combination (TH + chemical) on papaya fruits during postharvest. To do the
following treatments were evaluated: witness "A" (ambient temperature 24 ± 3 ° C),
hydrothermal treatment "B" (49 ° C for 20 min), antifungal treatment "C" (Procloraz)
and treatment "D" ( TH + Prochloraz), after each treatment the fruits were stored at
room temperature. Fungal count was performed according to the NOM111-SSA11994. The results were analyzed using a complete block design at random,
considering each fruit as an experimental unit and performing three repetitions.
The treatment gained more significant antifungal effect was the "D" UFC 132 mL -1
after 11 days of storage, followed by treatments "B", "C" and "A" with 1440, 8500
and 124000 CFU mL-1, respectively. In relation to physicochemical parameters
(physiological weight loss, external and internal color and acidity) showed no
statistically significant differences between treatments. We can say that the
combination of TH in combination with chemical treatment Procloraz is effective to
slow the damage caused by fungi but not the evolution of physicochemical
parameters. It is recommended to use additional technology to delay the
physicochemical changes and thereby contribute to increase postharvest life of
fruits.

Keywords: Hydrothermal treatment, Papaya (Carica papaya L. cv Maradol),
postharvest.
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STUDY OF THE CONTENT OF PHENOLIC COMPOUNDS
BY UV-VIS SPECTROPHOTOMETRY OF EXTRACTS
FROM THE DIFFERENT PARTS OF THE SOURSOP.
Rosal-Rodríguez J a. M., López Cortez, Ma del S. a, Arellano Cárdenas S. a
. a.
Laboratorio de Investigación II, Depto. Biofísica, Escuela Nacional de Ciencias Biológicas, Instituto
Politécnico Nacional. Unidad Profesional Lázaro Cárdenas, Prolongación de Carpio y Plan de
Ayala s/n, Col. Santo Tomás, C.P. 11340, México, D.F.

INTRODUCTION. The antioxidants are agents reductores such as polifenoles. One
of the fruits that has reported contains a high quantity of antioxidants is the
guanábana (Annona muricata) and his leaves that have used artesanalmente in
shape of infusion owed the profits to the health in the people. For this reason the
WHO recommends to change the lifestyle purchasing healthy habits; consuming
fruits, since they contain compuestos antioxidant.
AIMS: Identification of the spectrum in the region UV-VIS of the samples analysed.
METHODOLOGY: In a previous work reported the content of total phenols of the
samples and his antioxidant capacity; for total phenols (tallos, shell, leaves, seed
pulp), employing the method reported by Robinson and Stotz (1945) with the reactive
dand Folin-Ciocalteu. The highest value obtained was the one of: leaf
224.693±22.61 mg AG/100g shows, (AG: acid gálico) and for antioxidant capacity,
determined by the method of DPPH reporting the results in µmoles of trolox/g of
muestra. In the present study carried out the analysis espectrofotométrico UV-VIS
of the samples tallos, shell, leaves, seed pulp; of which attained identify the
compound individual antioxidants in each one of them that read to the maximum
wavelength of the standards employed in a rank of 150 to 700 nm.
RESULTS: it attained observe the presence of distinct compound bioactivos in the
zone UV-Visibe, comparing like this with some standards that know like
característicos in this type of samples.
CONCLUSION: These values are comparable with other fruits like the grape perlette
Vitis vinífera of equal way will have like reference for a study like HPLC for the exact
identification of the antioxidant compounds presents in the samples.
Keywords: Guanábana, polifenoles, antioxidant, UV-VIS
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DEVELOPMENT OF AN ALMOND DRINK ADDED WITH
LACTOBACILLUS BREVIS LB9H-PTA-120751
Juárez Chairez Milagros Faridy; Rivera Espinoza Yadira; Gallardo Navarro
Yoja Teresa
Escuela Nacional de Ciencias Biológicas IPN, Unidad Profesional Adolfo López Mateos
Edificio N°7, Gustavo A. Madero, Lindavista, 07738 Ciudad de México, D.F.

The current lifestyle and poor diet are some of the factors that cause chronic
degenerative diseases therefore has increased foraging able to provide health
benefits, this without neglecting the sensory characteristics. Functional foods with
greater acceptance are dairy products with added lactobacilli with probiotic
properties. However, there is a sector of the population who want the benefits of
lactobacilli but not dairy matrices. Therefore, this research focuses on developing a
non-dairy beverage made from almonds supplemented with Lactobacillus brevis
Lb9H-PTA-120751, which has proven benefits for health. Different almond-water
relationships, brewing time, grinding time and maceration were used to find the best
conditions in the preparation of the drink. Moreover, the strain of Lactobacillus brevis
Lb9H-PTA-120 751 coming from the honey water, reactivated in MRS broth, its purity
was verified by Gram stain, and spread to obtain a concentration 1x109 CFU / ml for
subsequently inoculating beverage almond. It was found that the best conditions for
an almond drink with added lactobacilli is a 1: 7 almond - water, almond scalding
water for 3 minutes (100 ° C) with manual peeling, grinding for 3 minutes with a
maceration at 4 ° C for 72 hours, followed by a double filtering, pasteurization at 60
° C for 30 minutes to finally inoculate lactobacillus at a concentration 1x109 CFU /
ml.

Keywords: Functional Foods, Almond drink, Lactobacillus brevis.
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EVALUATION OF MICRO MECHANICAL PROPERTIES OF
EDIBLE FILMS BANANA STARCH-GELLAN BY THE
TECHNIQUE OF NANOINDENTATION
Soto-Ochoa, L. C.a; Yáñez-Fernández, F.a*; Morales-Hernández, E.E. a; ArzateVázquez, I. b; Méndez-Méndez, J. V. b
aDepartamento

de Biotecnología Alimentaria, Unidad Profesional Interdisciplinaria de
Biotecnología- Dirección: Av. Acueducto S/N Col. Barrio La Laguna Ticomán, Ciudad de México,
CP 07340, - Tel. +52 55 5729 6000.
bCentro de Nanociencias y Micro y Nanotecnologías, Instituto Politécnico Nacional, Unidad
Profesional Adolfo López Mateos, Luis Enrique Erro s/n, Zacatenco, 07738, Ciudad de México.

*Email: jyanezfe@ipn.mx

Recently, it was shown that the mixed polymers of different natural sources tend to
improve the mechanical properties of the edible films used in food technology.
Therefore, the aim of this study was to evaluate the effect of mixtures of banana
starch-gellan-glycerol on the micromechanical properties such as hardness and
elastic modulus. Dispersions were elaborated using an experimental design BoxBehnken design with three factors of response surface methodology (RSM) was
used to prepare babana starch level (0.25, 0.5 and 0.75; %w/v), gellan gum level
(0.25, 0.5 and 0.75; %w/v) and glycerol level (1, 2, 3; %w/v) for the development of
banana starch based edible films. Micromechanical properties were evaluated with
a nanoindenter (Nanoindentation Tester, TTX-NHT, CSM Instruments) at
maximum load of 5 mN and diamond tip with a pyramidal geometry (Berkovich).
The force curves were analyzed by Oliver-Pharr method. Hardness values were
obtained in the range of 0.89-3.07 MPa and elastic modulus of 0.04-0.26 GPa.
Glicerol level was found to be significant factor (p<0.05) in micromechanical
properties of hardness and elastic modulus decrease when glycerol concentration
increase.

Keywords: Edible films, Elastic Modulus, Hardness, Nanoindentation.
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EFFECT OF OPERATING CONDITIONS BY SPRAY
DRYING ON FLOW PROPERTIES, PHYSICO-CHEMICAL
AND MICROSTRUCTURE JUICE XOCONOSTLE.
JIMÉNEZ-GUZMAN Jaimea, LEYVA-DANIEL Diana E.a, aVILLALOBOSCASTILLEJOS Fidel, bJIMÉNEZ-APARICIO Antonio R., bCAMACHO-DÍAZ Brenda,
a
ALAMILLA-BELTRÁN Liliana.
a

ENCB-IPN, Departamento de Graduados e Investigación en Alimentos.
Laboratorio de Microencapsulación: Interacciones Estructura y función. Unidad
Profesional Adolfo López Mateos, Av. Wilfrido Massieu Esq. Cda. Miguel Stampa
s/n, C.P.07738 Delegación Gustavo A. Madero México, D.F.
b
Centro de Desarrollo de Productos Bióticos del Instituto Politécnico Nacional. C.P.
62731, Yautepec, Morelos, México.

The characteristics of the powder obtained by spray drying are affected mainly by
the atomizer geometry, physical properties of the feed and processing conditions.
The aim of this study was to evaluate the physicochemical and flow properties and
the structural changes in xoconostle’s powders obtained by spray drying. The
powders were obtained in a spray dryer equipped with a pneumatic nozzle in cocurrent arrangement (PNCC) and fountain (PNF), atomization pressure was 0.6
bar and a rotatory disc in co-current arrangement (RDCC) atomization pressure
was 3.5 bar, evaluating three different temperatures conditions (inlet/outlet):
110/60°C, 155/70°C and 200/80°C. Particles with higher tendency to circularity
were obtained at 110/60°C and 155/70°C by PNCC and PNF with average size
between 24.52 to 36.68 µm. The greatest value of convex shape corresponded to
PNF (0.95 ± 0031 at 155/70°C). The powders showed a low flow in the different
conditions tested. The greatest fluidity corresponds to particles with an increased
tendency to the circularity. High values of Tg and both low values of Aw and
moisture content showed a high level of betalains. The circularity of the particles
influenced their stability and are independent of size.

Key Word: powders, atomizer, arrangement, circularity.
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APPLICATION OF RESPONSE SURFACE METHODOLOGY
FOR STUDYING THE INFLUENCE OF SOAKING, SODIUM
HEXAMETAPHOSFATE CONCENTRATION AND pH ON
PEAS (Pisum sativum) AND LENTILS (Lens culinaris)
PHYSICAL CHARACTERISTICS AFTER FRYING
PROCESS.
Hernández-Díaz Wendy Netzy, Hernández-Campos Francisco Javier, MoralesPineda Jose Luis, Pérez-Orozco Juan Pablo, Rodríguez-Monrroy Perla
Giovanna, Salgado-Acosta Itzel
Instituto Tecnológico de Zacatepec, Departamento de Ingeniería Química y Bioquímica, Calzada
Tecnológico No.27, Col. Centro, Zacatepec, Morelos 62780, México

Response surface methodology (RSM) was used to study the effect of soaking
time (2, 3 and 5 hours), sodium hexametaphosphate (1, 2 and 3 g/L) and pH (7, 8
and 9) on texture, color, moisture and oil retention of peas and lentils after frying
process. Texture was measured using a PCE-PRT 200 penetrometer and color by
means of a X-rite spectrophotometer. RSM parameter validation was calculated
with a joint interval confidence analysis for non-linear regression model. The
significance of all the parameters was statistically tested (p<0.05). pH showed the
most significant effect on peas green color, while soaking time and sodium
hexametaphosphate interactions showed a synergistic negative effect on the lentils
and peas texture, moisture and oil retention. The decrease in hardness is a
consequence of the increasing soaking time, caused by disruption of cell integrity
as a result of an ion exchange reaction between sodium ions and the divalent ions
in the intracellular cement during soaking. Sensorial evaluation (seven point
hedonic scale) was used to validate the optimization results (4 hours soaking time,
2.5 g/l of sodium hexametaphosphate at pH 9). The optimized conditions reduced
the total soaking and frying time in a 30%, oil retention in a 25% and the production
costs in a 15% compared with the standard industrial process.
Key words: Response Surface Methodology, soaking, frying
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CHARACTERIZATION BROMATOLOGICAL OF WHEY
AND MALANGA FLOUR (C. esculenta) FOR THE
BEVERAGE PROCESSING
Amayrani Chang Petersa, Mario A. Morales Ovandoa, M. Emperatriz
Domínguez Espinosab; Teresa, Romero-Cortesc, Jaime A. Cuervo-Parrac
a
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b
Universidad de Ciencias y Artes de Chiapas. Facultad Ciencias de la Nutrición y Alimentos.
Libramiento Norte Poniente No. 1150. Tuxtla Gutiérrez, Chiapas.
c
Escuela Superior de Apan, UAEH, Carretera Apan-Calpulalpan, Km 8, Chimalpa Tlalayote s/n,
Colonia Chimalpa, Apan, Hidalgo. México. C.P. 43900 Tel (771) 7172000 ext. 5805.
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In recent years the whey production has increased considerably; which has caused
a serious pollution problem in the municipality of Acapetahua, Chiapas. The
malanga is a tuber that has a lot of nutrients being primarily a source of starch.
Therefore, the objective of this study was to realize a characterization
bromatological of the whey and beverage processing. The raw material used was
from the municipality of Acapetahua, Chiapas. Obtained flour: The malanga
washed, peeled and cut into slices 0.5 cm thick, were dehydrated at 65°C for 24
hours, subsequently they ground and sieved. Whey: whey was collected in
previously cleaned and disinfected containers for subsequent studies. Nutritional
content: to the flour and whey was determined according the AOAC (1990). It is
noteworthy that the analysis was performed in triplicate. Microbiological analysis:
was performed by the technique of cross groove, culture media were used Brilliant
Green Bile Agar, Simmons citrate agar, Endo Agar Base, MacConkey Agar,
Salmonella and Shigella Agar. The results of the proximal analysis show that the
malanga has lots of fiber with 6.77% and 12.61% lipids. Likewise in the whey it is
determined to contain a high moisture value with 99.49% followed by 0.50% ash
and 0.47% protein. Whey microbiological analysis shows that there is presence of
microorganims indicating poor hygiene in cheese manufacturing. The drink was
elaborate from whey and malanga flour, two flavors blue gum and eggnog were
used. After pasteurisation is decreased contamination in the beverage.
Keywords: whey, Malanga, pasteurisation.
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ANTIOXIDANT ACTIVITY AND PHENOLIC COMPOUNDS
FROM Agave salmiana FLOWER SCAPE
Medina-Galván M.I., González-Cruz L., Juárez-Goiz J.M.S., BernardinoNicanor A.
Instituto Tecnológico de Celaya, Departamento de Ingeniería Bioquímica, Av. Tecnológico y A.
García Cubas. S/N., Colonia Alfredo V. Bonfil, C.P. 38010, Celaya, Guanajuato, México

Various studies from Agave salmiana leaves, roots and flowers, have revealed the
presence of phenolic compounds and other compounds which provide antioxidant
activity to each structure, but the flower scape has not been analyzed, for this
reason the aim of this work was to determine the antioxidant activity and phenolic
compounds concentration from flower scape Agave salmiana and the influence of
the development stage on the concentration of these compounds. Were used 3
Agave salmiana flower scapes of different heights (E1 2 m, E2 2.5 m, E3 3 m),
each flower scape were sectioned into 3 parts (S1 basal section, S2 section middle
section and S3 where flowers grow) to obtain 5 extracts with solvents of different
polarities (water˃methanol˃ethanol˃acetone˃hexae), in addition to the raw extract,
to each extract were determine the antioxidant activity by the DPPH method and
phenolics content by the Folin-Ciocalteu. The results indicate that both the
development stage as the solvent used in obtaining extracts showed effect on the
type of extracted compounds and therefore on the antioxidant activity, with the
aqueous extract of the middle section, the flower scape of 2 m, the highest
estimated concentration of phenolic compounds and which exhibited the greatest
antioxidant activity, which gives an indication that the extract is a promising source
of compounds that can be used in the development of nutraceuticals.

Keywords: Flower scape, antioxidant, phenolic.
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DEVELOPMENT OF A COOKIE WITH REDUCED IN
SUGAR PREBIOTICS
Salomón Gómez-Ortiza*, Oscar Homero Velasco-Gonzáleza Vicente
Hernández Vargasa
a

Biotecnología y alimentos, CIIDIR IPN Dgo., Sigma 119, Fracc. 20 de noviembre II, Durango
Dgo., CP 34220. México. *salgo5@hotmail.com

Cereals in different presentations are consumed throughout the day and are part of
the diet, making it ideal for consumption of non-traditional ingredients that provide
vehicle prebiotics, probiotics I antioxidants, among these they are: soy products,
amaranth, beans, oats, rice, corn, agave syrup, flaxseed, stevia, inulin, nut, red
pepper and omega 3 fatty acids.
Sugar consumption in its different forms is associated with various human health
problems, including obesity, overweight, tooth decay, diabetes, asthma,
hypoglycemia, increased triglycerides and all diseases associated with obesity.
Because of this, it is necessary to develop products with less added sugar content
of antioxidants and soluble fiber.
The intake of dietary fiber and especially the fermentable, promotes the proper
functioning of the digestive system and the proliferation of beneficial bacteria
(bifidobacteria), thus helping to reduce the risk of chronic diseases. In this work the
effect of the addition of inulin, oats and sugar BC (low calorie) in the characteristics
of weight, height and diameter cutting force on crackers was evaluated. A central
composite design with three replications at the center point was used: oats (10 to
20%) and BC sugar (30 to 60%); the percentage of inulin was set at 3.5%. The
finished product was tested for acceptance.
Based on statistical analysis and acceptance by the evaluators found that can
replace the 37% of sucrose by BC sugar and may be added 12% oats and 3.5%
inulin in the formulation for the preparation of cookies, improving the characteristics
and acceptance of them compared with the control.

Keywords: 1 healthy; 2 bread; 3 dietary fiber
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VISCOELASTIC MASS BAKER CHANGES BY THE
ADDITION OF INTEGRAL FLOUR
Salomón Gómez-Ortiza*, Oscar Homero Velasco-Gonzáleza, Gildardo OreaLaraa
a
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The current trend is the availability of bread from whole grains because they
contain more nutrients, such as vitamins, minerals, fiber and phytochemicals and
other bioactive compounds with known health benefits. However in most bakeries
in Mexico, the demand for grain products is lower than from refined flour, because
the former have lower volume, dark color and rough texture.
Considering the above, it is relevant to assess the changes undergone by the
strength, toughness, extensibility and degree of swelling of the baker dough due to
the addition of whole wheat flour, in order to determine which mixtures of flour can
be used in different types of breads, given that the organoleptic characteristics of
these should not be very different to white bread.
In this work the effect of the addition of whole wheat flour (0, 10, 20, 30, 40 and
50%) in the viscoelastic properties of the bread dough was investigated. A
completely randomized design with a factorial arrangement was used. Variables
analyzed: strength, tenacity, extensibility, and degree of swelling (P / L) of the
mass. An analysis of variance, with a significance level of p ≤ 0.05 and comparison
of means by Tukey was performed.
It was found that the addition of mass integral to the baking flour has significant
effect on the parameters of strength, tenacity, extensibility, degree of swelling and
that it is feasible to use mixtures of whole-refined flour in a proportion of 28-72%
respectively for drawing cake pan, 40-60% for type foam and 50-50% for plane.
The inclusion of whole grains can gradually contribute to the acceptance of the
consumption of healthier products.

Keywords: 1 alveogram; 2 strength; 3 toughness.
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COCONUT HUSK ALKALINE HYDROLYSIS
Valadez-Carmona, Lourdes; Plazola-Jacinto, Carla Patricia; Ortiz-Moreno, Alicia (*)
Laboratorio de investigación III. Escuela Nacional de Ciencias Biológicas. IPN, Wilfrido Massieu
Col. Unidad Adolfo López Mateos, 07738, México D.F. (email: ortizalicia@hotmail.com)

Coconut production in Mexico generates more than 100 thousand tons of coconut
by-products, which are mainly mesocarp and exocarp. Studies show that these
residues are still a rich source of fiber and bioactive compounds that can be used
to develop nutraceutical products. However in fibrous materials such as coconut
husk, release of these biocompounds is low. Thus the aim of this work was carry
out an alkaline hydrolysis to release phenolic compounds from coconut husk.
Alkaline hydrolysis of coconut residues was performed using Response surface
methodology to determine optimal hydrolysis conditions of time, temperature and
alkali concentration. The results showed that phenolic compounds release is
directly affected by the alkali concentration; higher NaOH concentration lower
phenolic compounds. The optimal condition to release phenolic compounds from
coconut husk using alkali hydrolysis was 2% NaOH at 25 ° C. The results might be
due alkaline hydrolysis break links between phenols and fiber, solubilizing lignin
and modifies the consistency of the cellulose structure making phenols linked to
lignin to be more easily extracted. We can conclude that the use of an alkaline
treatment in a fibrous material such as coconut husk has good impact to release
and extract of phenolic compounds linked with fiber.

Keywords: coconut husk, alkaline hydrolysis, phenolic compounds
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COCONUT HUSK MICROWAVE DEHYDRATION
Valadez-Carmona, Lourdes; Plazola-Jacinto, Carla Patricia; Ortiz-Moreno, Alicia (*)
Laboratorio de investigación III. Escuela Nacional de Ciencias Biológicas. IPN, Wilfrido Massieu
Col. Unidad Adolfo López Mateos, 07738, México D.F. (email: ortizalicia@hotmail.com)

From national coconut production, only 17% is exploited industrially, the rest is
considered as a waste material; therefore phytochemicals contained in these
residues are not exploited as nutraceutical. However, the use of phenolic
compounds with antioxidant activity has a significant commercial potential since
some of them have shown healthy and therapeutically effects versus obesity.
Coconut husk moisture content is high making it a perishable material reducing its
shelf life. Thus, the aim of this work was dehydrated coconut husk not only to
increase its shelf life but also to use it in developing nutraceutical foods rich in
fiber. Microwave dehydration was carry out using Desing Expert 8.0 software being
time, weight and microwave power process variables and phenolic content as well
antioxidant activity as response variables. Phenolic content was determined by
Folin-Ciocalteu method while antioxidant activity was determined as % inhibition of
DPPH. From the response surface analysis were obtained 15 experimental runs in
which could be observed that time, weight and power significantly influence in
phenolic content and antioxidant activity of coconut husk. The results showed that
phenolic content increase when microwave power increase; this results might be
attributed to the stability under drying conditions of the phenolic compounds
present in the raw material. Using the quadratic model fit was possible optimize
coconut husk microwave drying conditions (100g, 12.5 min and 900 W) being
35.33 mg Acid Gallic Equivalent/ g sample de phenolic content and 33.89 %
antioxidant activity of DPPH inhibition. We conclude that the use of microwaves to
dehydrate coconut husk allow the conservation of phenolic compounds and their
antioxidant activity enhancing the shelf life.
Keywords: coconut husk, microwave drying, phenolic compounds, antioxidant
activity
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CHARACTERISTICS OF PRECOOKED PASTA MADE
WITH SEMOLA AND NOPAL FLOUR
Verónica Cerda Cova y Vázquez Chávez Lilia (*)
Departamento Biotecnología, área alimentos, tecnología de cereales
Universidad Autónoma Metropolitana Campus Iztapalapa San Rafael Atlixco No 186 Col. Vicentina
Iztapalapa, México D.F. C.P. 09340 (email: lvch@xanum.uam.mx)

The object of this work was made pasta with semola and 5, 10 and 20% of nopal
flour. Added with 0.25, 0.5 and 1% glyceryl monostearate respectively. Nopal
Flour was used due to its high fiber content; its use in the food industry represents
an alternative to elaborate food. Flour mixed with salt, emulsifier, and water (30 °
C) until homogeneous molded mass. The paste obtained were precocieron in
water at 80 ° C for 10 min, drained and dried at 60 ° C to 12% H and stored in
polyethylene bags. . The pasta were determined cooking time, water uptake, and
volume increase disintegration time Sensory analysis was performed with 30
untrained judges, using a hedonic scale, determining, color, texture, taste and
overall acceptance. It was used block design at random with a factorial
arrangement with 3 replications. The results were compared to control (100%
semolina, without emulsifier) pasta. The amount of fiber in pasta was increasing
proportionally to the percentage of nopal flour used (3 to 12 %). Generally
precooked and dried pasta made from 5 to 10% of nopal flour and 0.5% emulsifier
showed better water absorption, increased volume and a longer cooking time,
more cohesive, endurance, and better texture, the paste control. Instead pasta
complemented with 1% of emulsifier showed sticky and unmanageable masses.
Pasta with 20% of nopal flour, with 0.25% of emulsifier, reported less cooking time
with greater loss of solids. . Sensory analysis reported better flavor texture, color
and general acceptance for pasta made with 10% of nopal flour and 0.5%
emulsifier. Both the quality of cooking as sensory remained constant until 3 months
of storage. Precooking reduced, the end cooking time by up to 40% compared with
no pre-cooked dough
Keywords: precooked pasta, semolina wheat, nopal flour, glyceryl monostearate,
cooking and sensorial quality

Mar del Norte No. 5, Col. San Álvaro Azcapotzalco C. P. 02090, México, D. F.
Tel. y Fax: 5623 3088 email: colegioibq@hotmail.com, colegioibq@yahoo.com.mx

XX Congreso Nacional de Ingeniería Bioquímica
IX Congreso Internacional de Ingeniería Bioquímica
XIV Jornadas Científicas de Biomedicina y Biotecnología
Molecular
Veracruz, México 16-18, Marzo 2016

EFFECT OF DRYING JACKFRUIT (Artocarpus
heterophyllus Lam.) AS A PRESERVATION METHOD
José Luis Romero Reyesa, Jabín Velázquez Juáreza, Gilber Vela Gutiérreza,
Arcady Uscanga Martínezb, Teresa Romero Cortesc, Mario A. Morales
Ovandoa
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The jackfruit (Artocarpus heterophyllus Lam) is native to Asia, now you can find in
America and specifically in Central America, introduced to Mexico for the first time
for breeding in the Nayarit state. In Mexico, it is a little known species but its
cultivation has increased, its use has been limited because of its short post-harvest
life. Therefore, the objective of this work was to evaluate the effect of color jackfruit
through a process of dehydration. Ripe jackfruit were used, to bulbs of the fruits
solids soluble % (°Bx) were determined, then blanched in water at 60°C for 15 min,
two treatments for bulbs jackfruit were realized: sodium bicarbonate 0.5%, citric acid
0.1%, and control group, dried to 50°, 60° and 70°C, a stove of drying with forced air
was used (HEEDDING®, Modelo DHG-9053), dehydrated samples were vacuum
packed, then the effect of color during storage was analyzed using a colorimeter
(KONICA MINNOLTA®, Modelo CR-400). The lowest browning treatment provided
at the end of the dehydration process was the sodium bicarbonate 0.5% at 60°C,
maintaining their organoleptic characteristics (taste and color), while the control
treatment and 0.5% citric acid showed darkening bulbs in the fruit, effect evaluated
by the chromaticity (C), light (L) and hue (h) values in the bulbs analyzed.

Keywords: jackfruit, drying, colorimetry.
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ELABORATION OF A TYPICAL SWEET AMARANTH ,
SUPPLEMENTED WITH SOYBEAN SPROUTS ,
CRANBERRY AND ALMOND
Authors: Mendoza Trinidad Gabriela; Olivares Nava Juan Pedro; Pantaleón
Gómez José Aarón
National School of Biological Sciences . National Polytechnic Institute. Carpio extension of Plan de
Ayala and without number. Mexico Federal District

Large segments of population are affected by certain diseases such as
atherosclerosis and osteoporosis and these illnesses are related to excess and / or
lack of eating particular nutrients. Food intake that provides all nutrients, and
provides photochemical compounds that are associated with the prevention of
certain diseases, is the current trend. It is possible to modify the contents of
various metabolites, improving the nutritional value of soybean, using a simple and
economical method such as the germination. On the other hand, it has been shown
that amaranth has a significant health benefit properties, and therefore is used in
the formulation of functional foods. The main purpose of this works is to develop a
functional food based on a typical regional candy made with amaranth and added
with germinated soybean, cranberry and almond. Soybeans were germinated and
conditioned under laboratory conditions, the formulation was optimized, and a
sensory evaluation of the finished product using affective hedonic scale testing was
performed. The composition of the finished product was done through Proximal
Chemical Analysis (PCA). Conclusions: An acceptable yield of 73.56% germination
(T = 22 ° C) was obtained. The composition of germinated soy flour is similar to
that reported in the literature, in compliance with regulations. The concentration of
5% germinated soy flour, was the most appropriate and had better acceptance by
the judges in sensory evaluation tests. The chemical composition of the BGSF had
a better nutritional value compared to amaranth bar without addition of germinated
soybeans
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CAKE MADE WITH CORN STRACH, RICE FLOUR, SOYA
FLOUR AND DIFFERENTS CONCENTRATIONS OF
CARBOXYMETHYL CELLULOSE
Verónica Cerda Cova y Vázquez Chávez Lilia (*)
Departamento Biotecnología, área alimentos, tecnología de cereales
Universidad Autónoma Metropolitana Campus Iztapalapa San Rafael Atlixco No 186 Col. Vicentina
Iztapalapa, México D.F. C.P. 09340 (email: lvch@xanum.uam.mx)

Celiac gluten intolerance is wheat, barley, rye and oats in genetically predisposed
individuals, characterized by inflammation of the lining of the small intestine
hindering nutrient absorption. Cupcake were developed using corn starch and rice
flour water, powdered milk, oil, sugar, egg, and carboxymethyl cellulose (CMC) at
concentrations of 0.5, 0.75 and 1%. The ingredients are mixed observed that the
dough with addition of 0.5% CMC showed resistance to mixing. However by adding
more the CMC decreased resistance it mixed with subsequent tendency of the
mass to be fluid, increases in volume with more gas retention. The mixtures were
placed in molds and baked for 25 min at 180°C. Sensory characteristics were
determined; acceptability and texture parameters (hardness, gumminess,
chewiness, adhesiveness, cohesiveness). ANOVA statistical analysis was
performed. Significant differences in the parameters studied (p <0.05) between the
cupcake control (cake made with wheat flour) and those obtained with corn starch
and rice flour, and soy flour using different concentrations of CMC were found. The
moisture contents of the cakes was between ((20,79 and 23,96 g / 100 g), protein
(14 and 16 g / 100 g), fat (between 8.15 and 9.2g / 100 g) carbohydrate (between
80.58 and 82 g / 100 g) and ash contents (between 1,04y 1.05g / 100g)
respectively. Sensory evaluation of acceptance reported averages between 7.76
and 8.35, on a hedonic scale those nine points the level of satisfaction, the
cupcake control and added with 1% CMC showed no significant difference. The
cake with the addition of 0.5% of CMC was stiff and irregular texture. The CMC at
concentrations of 1% provided better consistency mass, adhesiveness and
cohesiveness that allowed him to obtain a light bread with good appearance,
volume, crumb cohesiveness, chewiness and flavor. The added sugar contributed
to color and the oil preserve freshness of the bread.

Keywords: cupcake, corn starch, rice flour, carboxymethyl cellulose
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Obtaining and physicochemical characterization of pear
spirits (Pyrus communis)
Montoya Soto José Gabriel, Rivera Medrano David de Jesus, Rivera Flores
Lilia, Ibarra Alvarado Marcela, Soto García Esther, Montoya Ayón Luis
Gabriel
Instituto Tecnológico de Durango

In this paper a process is proposed by which it seeks to obtain an alcohol distilled
beverage from pears (Pyrus communis). The rationale of this project is to have a
better exploitation of the pear and thus adding value to it, particularly those fruits
which, because of their characteristics, cannot be marketed as table fruit. The
production of distilled spirits from pear is an alternative to expand the diversity of
the products obtained in Durango helping to strengthen the economy of the region.
The overall objective is to obtain an alcohol spirit from pear (Pyrus communis) and
regarding to particular targets there are the approximate determination of the yield
of distillate per pear crate, and the physicochemical characterization of the finished
product, according with NOM-142-SSA1 / SCFI-2015.

Key words: <distilled beverage, pear, superior alcohols, methanol>
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DEHYDRATION EFFECT ON PHENOLIC CONTENT AND
ANTIOXIDANT CAPACITY OF PAPALO (Porophyllum
ruderale )
López-Razo Arturo Alejandroa, Valadez-Carmona Lourdesa, Márquez-Lemus
Marioa.
Instituto Politécnico Nacional, Escuela Nacional de Ciencias Biológicas.
Prolongación de Carpio y Plan de Ayala s/n Colonia Santo Tomas C.P. 11340
Delegación Miguel Hidalgo México Distrito Federal. marquezlm@hotmail.com

Papalo is an edible plant, its name comes from Nahuatl and means butterfly edible
grass, it is a many traditional dishes ingredient mainly used as a seasoning in
sauces and stews. For its phytochemical content and antioxidant activity papalo is
used for medicinal purposes. The papalo is perishable by their high moisture
content, thus an option to preserve the plant drying is a good method. Therefore
the aim of this study was to determine the effect of drying on the phenolic content
and antioxidant activity of papalo. Papalo was disinfected and dehydrated at 60 ° C
for 7 h, after dried total phenol content was quantified by Folin-Ciocalteu and
antioxidant activity was determined by the inhibition of the ABTS radical. Papalo
moisture content was 80.45±1.14% and 8.27±0.09% for fresh and dried papalo
respectively. The total phenolic content was 100.7±4.97 g AGE/g of fresh papalo
and 102.68±4.37 g AGE of dry papalo while the antioxidant activity was 0.13±0.01
mM Trolox / g fresh papalo and 0.12±0.01 mM Trolox / g dry papalo. According to
the results it can be concluded that dehydration at 60 ° C maintains stable phenolic
compounds present in the papalo and their antioxidant activity thus dry papalo
could be used for developing seasonings.
Keywords: phenols, antioxidant activity, papalo and drying
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MUCILAGE EXTRACTION OF PRICKLY PEAR PEEL FOR
THE DEVELOPMENT OF EDIBLE FILMS
López Torres, Silvia Ivonne; Plazola Jacinto, Carla Patricia; Márquez Lemus, Mario
Planta Piloto de Frutas y Hortalizas. Escuela Nacional de Ciencias Biológicas. IPN, Wilfrido
Massieu Col. Unidad Adolfo López Mateos, 07738, México D.F. (email:
marquezlm@hotmail.com)

The food industry generates a lot of agro-industrial waste, this waste can be
reused because it contains fiber and bioactive compounds; one of this waste is the
prickly pear peel, which is rich in mucilage that can be used in the preparation of
edible films. Therefore, the aim of this work was the extraction of mucilage from
prickly pear peel to make an edible film that may be used for food coating, this
according to the assessment of the film characteristics as packaging. The prickly
pear peel was sanitized and cut into 1cm2, and subjected to heating in a water bath
at 80 ° C and a pH of 8.0, then the mucilage was extracted with potable ethanol 1:
1 with the cooking broth at room temperature. The selected extraction was the one
in which the mucilage formed a compact floccule, this facilitated the development
and management of the edible film. The resulting film was translucent with a
transmittance of 95.4% allowing the passage of light; the color exhibited by the film
varies according to the color characteristics of the raw material used. It is noted
that the film is permeable to water vapor without being soluble in water, but is not
permeable to oils, this was expected due to the mucilage hydrophilic nature. The
elongation (4.5%) and tensile strength (0.015kg / cm2) were also evaluated.
According to the results obtained and the characteristics of the film made with the
prickly pear peel mucilage, it is proposed to use it as a fruit coating for green or
brown fruits.

Keywords: edible film, prickly pear pericarp, mucilage
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OPTIMIZATION OF THE CONDITIONS FOR OBTAINING
CHITIN AND CHITOSAN LACTICFERMENTATION BY
HEADS OF SHRIMP WASTE
Luis Angel Cabanillas Bojorqueza, Martín Castro Lópeza, José Luis Cristerna
Gonzáleza, Ignacio Calderón Ayalaa, Norberto Félix Castroa, Ladislao Romero
Bojórqueza, Manuel Fernando Cázares Pérezb, Marco Antonio Parra Inzunzaa
a

Facultad de Ciencias Químico Biológicas, Universidad Autónoma de Sinaloa, Av. Américas y Bld.
Universitarios, Culiacán, Sin., CP 80030, MÉXICO. luisangel.cabanillas.bojorquez@gmail.com
b
Centro de Instrumentos, Universidad Autónoma de Sinaloa, Av. Álvaro Obregón , Culiacán,
Sinaloa, CP, MÉXICO.

Introduction: The increase in the distribution and consumption of seafood in
recent years leads to an increase in the amount of waste produced. Chitin
derivative is a major shrimp waste.Chitosan is a natural polymer obtained by
deacetylation of chitin, has important properties which are attractive in the field of
research.Conventional methods for obtaining chitin consuming large amounts of
reagents and water, large volumes of effluents, which cause environmental
damage occurs.An alternative method for obtaining these compounds is a
biological-chemical, wherein the lactic fermentation process helps to reduce the
consumption of water, energy and reagents.Objective: To optimize the conditions
for obtaining chitin and chitosan by lactic fermentation of waste shrimp heads.
Methodology: shrimp heads were crushed and fermented with whey and
molasses at different times of fermentation and sugar levels.Response surface
methodology for optimizing selected conditions.Process variables were time and
concentration of sugar fermentation.After chemical treatment is carried out with 1
M NaOH for 1 hr, HCl for 1 hr, sodium hypochlorite for 1 hr 10%and finally 50%
NaOH relative 1/15 p / v for 4 hours at a temperature of 110 ° C. Results:
Through-chemical lactic fermentation process shrimp heads were able to obtain
chitosan with a deacetylation degree 85.44  0.67 %,humidity 4.3  2 %and ash
content 0.47  0.4 %.It is currently under process optimization based on composite
rotatable experimental design center.Conclusions: By Lactic-chemical method is
possible to obtain chitosan with similar characteristicsas reported by several
authors.

Keywords: Chitin; Quitosan; Lactic fermentation
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STUDY OF THE VIABILITY OF THE USE OF FLOURS OF
TWO TYPES OF CEREALS: MAIZE AND BARLEY, FOR
BIOFILMS PRODUCTION
Arciga Mondragón Guadalupe Stefanya, Román Gutiérrez Alma Deliab,
Guzmán Ortiz Fabiola Aracelib,c.
aInstituto

Tecnológico Superior de Uruapan, carretera Uruapan-Carapan 5555 col. La Basilia,
Uruapan Michoacán México, C.P. 60015. bÁrea Académica de Química (AAQ), Universidad Autónoma
del Estado de Hidalgo, Carretera Pachuca-Tulancingo 7 km 4.5, Ciudad del conocimiento, Mineral de la
Reforma, Hidalgo 42184, México.
c
Catedrática CONACYT – en Universidad Autónoma del Estado de Hidalgo. (emil:
Stefanyarciga@hotmail.com)

The use of synthetic polymers used as food packaging has greatly increased causing
serious environmental problems due to low degradability solid waste. This has led
to the search for native biopolymers, which promise to be a viable option for reducing
the negative impact on the environment alternative. The objective of this research is
to analyze the cereal flours grown in Mexico as corn and barley for the production of
biofilms. The chemical composition of flour, where 11.63% and 12.68% moisture for
corn and barley, respectively, were obtained are analyzed an ash content was 2.7
and 1.5%, fat 5 68 and 3.56% for each of the grains. The concentration of total
phenolic compounds is analyzed in maize concentration was 2.133 mg gallic
equivalent / 100 g of sample (GAE / 100 g) acid, and barley has a concentration of
594 mg GAE / 100 g. For both biofilms cereals, decreased concentration compared
with flour, corn biofilm had a concentration of 1,179 mg GAE / 100g barley and 443
mg GAE / 100 g. It is possible have enriched biofilms of phenolic compounds from
whole grain flour without adding external phenolic extracts.

Keywords: Biofilm; phenolic compounds; corn; barley
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OSMOTIC DEHYDRATION-DRIED OF TOMATO SLICES
(Lycopersicum esculentum)
Yeni Garcia Rodrigueza, Sonia Soto Urreaa, José Luis Cristerna Gonzáleza,
Martín Castro Lópeza, Luis Angel Cabanillas Bojorqueza, Ignacio Calderón
Ayalaa, Manuel Fernando Cázares Pérezb, Ladislao RomeroBojórqueza Marco
Antonio Parra Inzunzaa
a

Facultad de Ciencias Químico Biológicas, Universidad Autónoma de Sinaloa, Av. Américas y Bld.
Universitarios, Culiacán, Sin., CP 80030, MÉXICO. maparra8@uas.edu.mx
b
Centro de Instrumentos, Universidad Autónoma de Sinaloa, Av. Álvaro Obregón , Culiacán,
Sinaloa, CP, MÉXICO.

Introduction: The osmotic dehydration is a water removal technique that consists
in material contact with hypertonic solution to dehydrate comprising solutes that
generate a high osmotic pressure, which results in dehydration, osmotic infusion
and leaching of fragrances, colors and flavors to the solution. Drying is one of the
oldest preservation technique which involves the removal by evaporation of the
processed material, decreasing the internal biochemical activity and the action of
microorganisms to lengthen shelf life. Objective: Optimize the combined process
conditions of osmotic dehydration-dried of tomato slices. Methodology: Tomato
slices were subjected to soaking in a solution under a rotatable central composite
design. Process variables were time and sugar concentration. The minimum and
maximum levels of 180/300 min time and concentration 1,000 / 1,500 g / L,
respectively. The response variables for osmotic dehydration were luminosity (L),
total color difference (E), weight loss (PP) and water loss (WL). Osmodehydrated
slices subsequently subjected to drying. The process variables were temperature
and time. The minimum and maximum levels 60/80 ° C and time 180/300 min,
respectively. The response variables were (L), (E), water activity (Aw) and
rehydration rate (IR). Results: The best combination of osmotic dehydration
concentration was 832.24 g / L / 197.39 min. Product features were L = 55,494, E
= 51.3458, WL = 0.441686, PP = 0.50938. The best combination for drying was
62.07ºC / 270.84 min, with features E = 48.4931, L = 54.5864, IR = 2.27593 and
Aw = 0.57572. Conclusions: We manage to get a tomato snack with good quality
features, using the above methodology, adding value to this product, and also
plating an alternative for direct consumption as a way to tap into this plant which
our State is the main producers worldwide.

Keywords: Osmotic Dehydration; RSM
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OPTIMIZATION CONDITIONS OF COMBINED PROCESS
OSMOTIC DEHYDRATION-DRIED PAPAYA (Carica
papaya)
Angelly Paulina Barraza Terána, Juan Francisco Plata Roblesa, José Luis
Cristerna Gonzáleza, Ladislao Romero Bojórqueza, Martín Castro Lópeza, Luis
Angel Cabanillas Bojorqueza, Ignacio Calderón Ayalaa,Manuel Fernando
Cázares Pérezb, Marco Antonio Parra Inzunzaa
a

Ingeniería Química, Universidad Autónoma de Sinaloa, A. Flores s/n, Col. Centro, Culiacán,
Sinaloa, CP 80000, MÉXICO. maparra8@hotmail.com
b
Centro de Instrumentos, Universidad Autónoma de Sinaloa, Av. Álvaro Obregón , Culiacán,
Sinaloa, CP, MÉXICO.

Introduction: The papaya is a fruit very susceptible to large post-harvest losses
due to their physiological characteristics, industrially different techniques have
been applied; such as osmotic dehydration, this being a method of preserving fruit
and vegetables which consists of immersing strips in a hypertonic solution
comprising sugar, salt, calcium chloride and citric acid. Drying of foods is an
important conservation process that significantly reduces the water activity by
decreasing the water content. Objective: To optimize process conditions
combined osmotic dehydration-dried papaya. Methodology: Papaya was washed
and cut into strips 5x1x1cm. The strips were subjected to osmotic dehydration
under a central composite rotatable experimental design (DCCR) of response
surface methodology (MSR). Process variables were time and sugar concentration.
The minimum and maximum levels of soaking time were 180/300 min,
concentration and 1,000 / 1,500 g / L, respectively. The response variables were
weight loss (PP), water loss (WL), Luminosity (L) and total color difference ( E).
Subsequently the strips smodehydrated underwent to drying. The process
variables were temperature and time. With a temperature variation of 60 to 80 ° C
and drying time 180 to 300 minutes.
The response variables were luminosity (L), total color difference ( E), water
activity (Aw) and rehydration rate (IR).Results: The best combination for the
osmotic dehydration was 1087.07g / L / 269.73min. Product features were L =
97.22, E = 10.33, WL = 79 209, PP = 83.13. The best combination for the drying
was 78 ° C / 259 min, with features E = 2.5855, L = 97.6269, IR = 1.866, Aw =
0.587. Conclusions: papaya snack prepared by the methodology described
above, has good physical properties, in addition to adding value to it and longer
shelf life.

Keywords: Osmotic dehydration; RSM
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SEQUENTIAL PROCESS BLANCHING-DRIED OF
EGGPLANT STRIPS (Solanum melongena):
OPTIMIZATION USING RESPONSE SURFACE
METHODOLOGY
María de Jesús Ayala Domíngueza, Wendy Denisse Bojórquez Acostaa,
Gibrán Hernández Rodrígueza, Ibraín Inzunza Beltrána, José Luis Cristerna
Gonzáleza, Martín Castro Lópeza, Luis Angel Cabanillas Bojorqueza, Ladislao
Romero Bojórqueza, Ignacio Calderón ayalaa, Marco Antonio Parra Inzunzaa
a

Ingeniería Química, Universidad Autónoma de Sinaloa, A. Flores s/n, Col. Centro, Culiacán,
Sinaloa, CP 80000, MÉXICO. maparra8@hotmail.com
b
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Sinaloa, CP, MÉXICO.

Introduction: Blanching is a heat treatment which allows the inactivation of
enzymes such as catalase, lipase, lipoxygenase, peroxidase and polyphenol
oxidase, with reduced loss of ascorbic acid, aroma, flavor and color, and helps
stabilize the texture; attributing this activation effect of pectinesterase which causes
the formation of intermolecular structures at cell wall. Drying is defined as a
process of removing moisture due to simultaneous heat and mass transfer. It is a
classic method of food preservation, which provides a longer shelf life, lower
weight and volume. Objective: Optimize the combined conditions of blanchingdrying process of eggplant. Methodology: Eggplant was washed and cut into
strips, then they subjected to blanching under experimental A central composite
rotatable experimental design of response surface methodology (MSR). The
process variables were temperature and time. With a variation 80 to 100 ° C and
120 to 200 seconds, respectively. The response variables were selected luminosity
(L) and total color difference (E). Then, the strips were subjected to a process of
convective drying with hot air. Process variables were temperature and time,
varying from 60 to 100 ° C and 180 to 300 minutes, respectively. The response
variables were selected for this process luminosity (L), total color difference (E),
water activity (Aw) and rehydration rate (IR). Results: The best process conditions
were 156.85 ° C and 96.68 seconds, with L =62.82 and E = 77, for drying 74 ° C
and 225.75 minutes, with L = 63 332, E = 63 941, IR = 4,563 and Aw = 0.58.
Conclusions: A snack-type product, which can be eaten directly was obtained.
One can pose as an alternative to exploit this vegetable.

Keywords: Osmotic dehydration; RSM
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FAT REDUCED SAUSAGE WITH PASTOR MEAT FLAVOR
Ballinas-Cesatti Christian B., Galván-López Rafael, González-Ramírez Claudia L.,
Perales-Reyes Esli A., Reyes Ledezma, Jessica Lizeth., Zavala-Garfías Silvia E.,
Quiroz-Bravo Maricela.
Escuela Nacional de Ciencias Biológicas, Instituto Politécnico Nacional. Prolongación Carpio y Plan
de Ayala S/N, Col. Santo Tomás, C.P. 11340, Del. Miguel Hidalgo, México D.F.

Nowadays, most of health problems are consequence of bad eating habits such as
eating fast food. Among that wide range, food processed meat is found, mainly
sausages due to their high fat (30%) and null dietary fiber providing. NOM-086SSA1-1994 allows modifying alimentary products for changing either quantities or
ingredients in the way to enhance the nutrimental composition. The object of this
research was to develop a sausage with pastor meat flavor and better nutrimental
composition, made from turkey meat and texturized soybean in order to reduce fat.
First the product was defined by using a market analysis, and then sausage pastes
were formulated and processed. Sensorial evaluations were used to decide the
best formulation in base on color, taste, smell and mouthfeel, and product
preference. The final product was evaluated thorough proximal chemical analysis
and microbiological analysis for relating it into normativity. Although the star
profiles was low (6.94 for color, 5.24 for smell, 6.86 for taste and 6.29 for
mouthfeel) the acceptance of the product corresponded to 79% with a target
market of people between 17 and 27 years. Cocktail sausages were made from
turkey meat and texturized soybean in determine proportion. They contained
323.19 Kcal of energy, 9.12% of protein, 5.95% of fat and 12.5% of dietary fiber,
per 100 g of product. The microbiological analysis showed 6,000 UFC/g mesofilic
aerobic and Escherichia coli less than 10 UFC/g, giving a shelf life of 21 days. As
conclusion not only was the product a cocktail sausage with an innovated flavor,
but also the nutrimental composition was enhanced by reducing fat in a 76.2% and
adding 12.5% of inulin as dietary fiber. Moreover, the developed product can be
accepted on the market due to respect the normative related to NOM-086,122SSA1-1994, 051-SCFI/SSA1-2010 and NMX-F-065-1984.

Keywords: Bad eating habits, health problems, innovated sausage, enhancing
nutrimental composition.
Mar del Norte No. 5, Col. San Álvaro Azcapotzalco C. P. 02090, México, D. F.
Tel. y Fax: 5623 3088 email: colegioibq@hotmail.com, colegioibq@yahoo.com.mx

XX Biochemical Engineering National Congress
IX Biochemical Engineering International Congress
XIV Biomedicine and Molecular Biotechnology Scientific
Meetings
Veracruz, México March 16-18, 2016

Liquor formulation based on fresh pear juice (Pyrus
communis) Kieffer variety and sensory characterization
Rivera Medrano David de Jesús, Rivera Flores Lilia, Montoya Soto José
Gabriel, Ibarra Alvarado Marcela, Montoya Ayón Luis Gabriel, Soto García
Esther
Instituto Tecnológico de Durango, Felipe Pescador 1803 Ote, Nueva Vizcaya, 34080 Durango,
Dgo.

In this paper it is proposed the development of liquor using as raw material pear
juice (Pyrus communis) variety kieffer in order to create a new alternative of
processing of pear giving thus an added value to the pears produced in the region
of Canatlán in Durango. To do so, in this project we formulated nine samples at
different percentages of alcohol and 26.6% of sugar, using pear juice and as a
source of alcohol spirits made out of pear, apple and sugar cane. The pear juice
underwent a measurement of reducing sugars in order to meet the extra amount of
sugar that would be added during the formulation of liquor. Material balances
involving variables such as sugar and alcohol concentration were performed. Once
the liquor was obtained it was subjected to filtering. For data collection of sensory
evaluation ten untrained panelists were requested to evaluate spirits according to
their preference level. The data obtained were subjected to analysis of variance
using Statistica package, which concluded that the preferred liqueur by the
panelists was the one made with pear spirit and an alcohol concentration of 20%
v/v.

Keywords: Liqueur; pear; spirit; sensory evaluation
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