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For the Colegio Mexicano de Ingenieros Bioquímicos, A.C. was a 
great pleasure to host the 21st Biochemical Engineering National 
Congress, 10th Biochemical Engineering International Congress and 
16th Biomedicine and Molecular Biotechnology Scientic Meetings, 
held through March 21st to 23th in Merida, Yucatan, Mexico.

This special issue of JOURNAL OF BIOENGINEERING AND BIOMEDICINE

RESEARCH (JBBR) contains the proceedings of nine areas: Food 
Technology; Biomedicine and Health; Environmental Technology
and Bioenergies; Food Science; Molecular Biology and 
Bioinformatics; Agriculture, Sustainable Development and Natural
Products; Quality and Safety, Bioethics and Educational Innovation;
Process Engineering and Fermentations; Molecular Biotechnology,
Micro and Nanotechnologies.

This year's Congress included two plenary lectures, nine conferences 
and three symposiums, held by renowned scientists from six different
countries (Spain, Argentina, Canada, USA, Costa Rica and Mexico). 
Following the conferences themes, 36 research projects were
presented, along 364 posters, allowing the interaction of 785 
international researchers, academics, professionals, junior
researchers and students.

We trust that this extraordinary event, provided a comprehensive 
view on ongoing international scientic and technological
approaches in these areas, and granted us the tools to further 
collaboration in research and technological developments with
people around the world.

We thank your participation and look forward meeting you in the 
2020 congress!

                                                                                                                        
Editors in Chief    

Deilia Ahuatzi Chacón, PhD
Rosa María Ribas-Aparicio, PhD                                                                                                                        

EDITORIAL
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Area Agricultural, Sustainable                                                          

Development and Natural Products

1 Pre And Postharvest Responses Of Raphanus Sativus  Plants 

Due To The Effect Of Carbon Nanotubes And Graphite Oxide 

Nanoparticles

2 Antioxidant Activation of Raphanus sativus  by Multi-Wall 

Carbon Nanotubes

3 Elicitation strategies for increasing steviol glycoside 

production in Stevia rebaudiana  root and plantlet in vitro 

cultures

4 Evaluation of the plasticizing effect of glycerol in 

biodegradable lms based on sonicated ours of plantain 

and chickpea

5 Inuence of elicitation on the production of secondary 

metabolites in in vitro  cultures of Castilleja tenuiora  Benth

6 Inhibition of phytopathogen funges from ethanolic extracts of 

nurite (Satureja macrostema)

7 Ethanolic extract of seeds of Moringa oleifera  lam against 

Botrytis cinerea in vitro

8 Micropropagation of agave Tequilana  weber var. blue in 

temporary immersion system

9 Antimicrobial activity of fruit extracts of Fragaria ananassa 

against human enteropathogenic bacteria

10 Analysis of changes in the protein pattern of capsicum 

chinense roots, during pythium ultimum infection

11 Green Synthesis of Silver Nanoparticles Using Larrea 

tridentata  Extracts



12 Methyl jasmonate inuence over biosynthetic steviol 

glycosides genes expression levels in Stevia rebaudiana 

plantlet culture

13 Inuence of co-culture of Baccharis conferta  Kunth with 

Castilleja tenuiora  Benth. on development and chemical 

prole

14 Extraction of bioactive compounds of Plumbago pulchella 

and establishment of protocols for in in vitro  propagation

15 Isolation and molecular characterization of yeast 

carotenogenicas of buffalo milk

16 Quality study of sweet whey wastes produced by the FES 

Cuatitlan dairy workshop

17 Development of the plant-parasitic nematode Nacobbus 

aberrans  in Arabidopsis thaliana

18 Pathogenic interaction Arabidopsis  thaliana- Meloidogyne 

enterolobii

19 Effect of foliar fertilization in sunower seeds (Helianthus 

annuus l.)

20 Biocontrol of Botrytis cinerea in vitro  with an extract of 

strawberry anthocyanins

21 Characterization of the soil of culture of Stevia rebaudiana  of 

some states of Mexico

22 Effect of sonication and pressing on recovery of compound 

with antioxidant activity from leaves and bark of Byrsonima 

crassifolia

23 Biochemical and Physiological Effects of Zinc Oxide 

Nanoparticles on Capsicum annuum  Seeds Germination and 

Seedlings Growth

Index



Index

24 Population and trophic development of two invasive species 

in one lake of the occident of Mexico

25 Physicochemical and morphological characterization of 

Theobroma cacao  i. harvest of the Soconusco region, 

Chiapas

26 Antifungal activity of R. graveolens  extracts against Fusarium 

spp

27 Efecto de los extractos etanolicos del oregano (Lippia 

graveolens  Kunth s.l.)  en topatogenos del cultivo del arroz 

(Oryza sativa)

28 Biochemical and molecular characterization of the intestinal 

microbiota from Apis mellifera  from the center region of 

Jalisco

29 Consolidation and management of expired drugs

30 Responses of silver nanoparticle in Chlorophytum comosum

31 Biocontrol of Scyphophorus acupunctatus  (agave weevil) by 

endotos fungi

32 Microbicide Effect Evaluation, and Antioxidant Capacity in 

Pomegranate Skin Extracts (Punica granatum)

33 Characterization of biocontrol agents of phytopathogenic 

fungi for their potential use in agriculture

34 Evaluation of hydric availability through water poverty index 

from Orizaba, Veracruz

35 Study of antagonistic compounds produced by Burkholderia 

cenocepacia  TAtl-371

36 Regeneration of Jacaratia mexicana  by somatic 

embryogenic callus



37 Characterization as PGPR of bacteria isolated from wild 

leguminoses from central and southern Mexico

38 Enzymatic extraction of bioactive compounds in four jamaica 

(Hibiscus sabdariffa  L.) varieties

39 Use of unmanned aerial systems (UAS) in biotechnology to 

perform remote sensing

40 Comparison of alkaloids and phenolic compounds proles in 

ex vitro  and in vitro  cultures of Tecoma stans

41 Improved soybean cultivars by genome editing

42 Genome editing for generation of drought tolerant and 

nematode resistant potatoe (Solanum tuberosum)

43 Pollen identication of meliferous ora with ornamental and 

medicinal potential in Yucatan

44 Establishment of an in vitro  germination protocol of Ipomoea 

carnea  Jacq

45 Disinfection and establishment of a protocol of asymbiotic 

germination in three components: of ms medium 

benzylaminopurine, and activated charcoal

46 In vitro  enzymatic inhibition of the bioactive compounds 

present in the methanolic extract from the waste of palo 

morado tree

47 Evaluation of the activity against phytopathogens of the 

ethanolic extract from the waste of campinceran tree

48 Inuence of culture media on the growth of hairy roots (M5R4) 

of Stevia rebaudiana

Index



Index

49 Physicochemical, functional and rheological characterization 

of pectin of Citrus paradisi  and Citrus reticulata  waste

50 Obtaining hydroquinone from pyrus communis and 

arctostaphylos pungens

51 Bactericidal activity of Pebisut®, a healing agent

52 Determination by HPLC of metabolites of the leaf extract of 

Thevetia peruviana  (Pers.) K. Schum with possible antifungal 

effect against Fusarium oxysporum

53 Comparative analysis of the tannase enzyme activity in non-

conventional yeasts to produce ellagic acid

54 Effect of anthropogenic contamination on catsh 

(Pterygoplichthys pardalis)  in the Grijalva-Chiapas river

55 Analysis of polyphenolic compounds in roots and leaves of 

Capsicum chinense  BY UPLC - PDA/MS

Area Bioenergies and Environmental                         

Technology

56 Characterization of lignocellulosic wastes affected by 

pretreatment technologies

57 Obtaining biodiesel from Jathropha Curcas L  oil (toxic var.) oil 

through the use of immobilized enzymes (selection of enzyme) 

for bioreactor

58 Assimilation of insoluble phosphate (Cas (PO4)2) BY 

Azotobacter nigricans,  in liquid medium

59 Assessment of pah degradation efciency by a microbial 

consortium bacteria-fungus



60 Identication and characterization of an 

hydrocarbonoclastic nitrogen-xing strain, isolated of 

petroleum contaminated soil from ex-ref ineria 18 de marzo

61 Biotransformation of progesterone by Cunninghamella 

echinulata  and Cunninghamella elegans as an effect of 

detoxication

62 High afnity glucose transporter related to sensibility of 

Ustilago maydis against chitosan

63 Biodegradation of diclofenac in a uidized bed reactor by 

free and immobilized Ascomycetes  fungi

64 Evaluation of exopolyssacharide production and chromium 

resistance by Serratia rubidaea

65 Biotransformation of xenobiotic compounds by 

Cunninghamella blakesleeana  var. elegans CDBB-H256 as a 

detoxication effect

66 Selection and kinetic-structural study of a 6chloronicotinic 

acid degrading microbial community

67 Heavy-metal concentration in the japanese oyster 

crassostrea gigas  cultivated in the estero la pitahaya, 

Guasave, Sinaloa

68 Obtaining second generation bioethanol from pineapple 

peel (Ananas ssp.)

69 Evaluation of the removal of pollutants in monoculate and 

polycultural articial wetlands using as a substrate residual 

waters treated in anaerobic reactors

70 Comparative study of ve types of dehydrated vegetable 

biomass for the removal of hexavalent chromium in the 

prepared solutions

Index



Index

71 Isolation, selection and evaluation of microbial communities 

capable of degrading thiacloprid insecticide

72 Application of the recombinant cutinases ancut 3 and ancut 

4 of Aspergillus nidulans  in degradation of polyesters

73 Isolation and characterization of catechol dioxygenases from 

hydrocarbon degrading bacteria

74 Isolation of siderophore-producing bacteria present in 

environment contaminated with heavy metals

75 Isolation and selection of proteolytic halophilic bacteria for 

use in the degradation of proteic residues

76 Use of food industry residual water for the preliminary 

evaluation of biogas production

77 Kinetic study of acinetobacter sp. during biosurfactant 

production using soy oil as carbon source

78 Comparative study of the bendiocarb insecticide 

degradation by cultivable bacteria

79 Study of the adsorption of oil compounds in an organic clay

80 Biogas production evaluation using fatty waste from food 

industry as a substrate

81 Assessment of the potential effectiveness of Litchi chinensis 

seeds in the biosorption of acid blue 80 dye from aqueous 

solutions

82 Determination of kinetic parameters in wastewater treatment 

plants (WWTP) in Mexico, City

83 Development of a dynamic respirometry method for a quick 

measurement of the organic load in wastewater treatment



84 Kinetic and stoichoimetric parameter estimation in a nitrifying 

sludge process by microrespirometry

85 Microrespirometric characterization of activated sludge 

inhibition by nickel, cadmium, and cobalt

86 Evaluation of the effect of contact time on the biosorption 

process of arsenate by Cryptococcus laurentii

87 Saccharication of water hyacinth from Veracruz State using 

steam explosion

88 Removal of uoride in phase continues using a plant species 

from Altiplano Potosino

89 Bioethanol production from banana peel (Musa  Sapientum)

90 Biodegradation of a complex from an adsorption process

91 Characterization of a microbial consortium capable of 

degrading diesel

92 Early warning biomarkers assessed in Corydalus cornutus;  a 

sentinel organism from bobos-nautla river (Veracruz, Mexico) 

to assess the ecosystem health condition

93 Production of biodiesel from residual vegetable oil

Area Molecular Biology and                                 

Bioinformatics

94 Purication of outer membrane vesicles (omvs) from Brucella 

suis, B. ovis, B. canis  and B. neotomae

Index



Index

95 Generation of an in silico rna oligonucleotide database for 

the discovery of rna aptamers directed against erythrocyte 

antigens  a {alpha-n-acetilgalactosamine)  and b {alpha-d- 

galactose)  as a method of blood group typing

96 Bioinformatic analysis of expressed genes during bacterial 

biolm formation with clinical signicance

97 Occult Hepatitis C virus (OIC) genotyping using the Core/E1 

region

98 Hepatic micrornas (mirnas) differential prole expression by 

next-generation sequencing in mice fed low, adequate or 

high protein/carbohydrate ratio

99 The transcriptome of Mycobacterium tuberculosis  IN A lipid-

rich dormancy model through rna-seq analysis

100 Determination of variants of p-lactamases type ges and type 

vim in non-fermenting bacilli

101 Cloning of gene that codies enzyme polyphenol oxidase in 

Capsicum chinense  in response to infection by Pythium 

ultimum

102 Application of vampyre to the distinction of highly related 

strains

103 Identication of catABC  genes involved in ortho  pathway 

cleavage of phenol, in environmental microorganisms

104 Theoretical prediction of the tertiary structure of a parasporin 

(PS4) by homology, produced for a strain bacillus thuringiensis 

isolated from the region of Papaloapan

105 Plasmid construction for cellulases production in E. Coli 

capable of adhering to the Saccharomyces  cell wall



106 Functional analysis of the type VI secretion systems in the 

opportunistic pathogen Enterobacter cloacae  P-selenidos 

against histone deacetylase-8

107 P-selenidos against histone deacetylase-8

108 Phenotypic and molecular diagnosis of bacterial urethritis

109 Identication and characterization of shewanella spp. With 

evaluation of specic factors associated with virulence

110 Genomic, phenotypic characterization and expression 

analysis of toxins of Clostridium difcile  isolated from patients 

with nosocomial diarrhea

111 In silico  study of the envelope protein gene of zika virus to 

assess its immunogenic potential as a new generation 

vaccine

112 In silico  and in vitro  evaluation of novel perezone derivate 

with improved anti- proliferative activity in K562 and breast 

cancer cells

113 Evaluation of ve dengue virus protease inhibitors through 

molecular docking

114 Transcriptome analysis of resistant Capsicum annuum  during 

early interaction with Phytophthora capsici

115 Standardization of an RT-qPCR for the quantication of 

retroviral pseudotypes bearing the inuenza virus 

hemagglutinin

116 Stenotrophomonas maltophilia  in hai: analysis of genes 

associated with resistance and amplication of seven 

housekeeping genes

117 SCCmec  IN Staphylococcus  meticillln resistant from in the 

community and acquired in hospital

Index



Index

118 In silico  design and analysis of a mirna with therapeutic 

potential against chikungunya virus

119 Cabbage, a novelty genomic tool to predict phenotypes

120 Identication of informative disease- associated genes in 

helicobacter pylori

121 Identication of the gene responsible for the nitric oxide 

synthase in Phycomyces blakesleeanu

122 DNA damage induced by the endocrine disruptor bisphenol 

a in gonads of the endemic viviparous sh Goodea atripinnis

123 Molecular interactions of foxl2 protein of viviparous sh 

Chapalichthys encaustus  with organic compound bisphenol 

a: an in silico  approach

124 Purication and characterization of outer membrane vesicles 

produced by gram negative bacteria from marine origin

125 Comparative analysis of laccases of trametes versicolor

126 Study of the gene expression level of cytokines related to the 

inammatory process and metaloproteinase matrix in 

patients with chronic periodontitis and Diabetes Mellitus type 

II in mexican population

127 Molecular identication of leaching bacteria in a mining 

residue

Area Biomedicine and Health

128 Quantication of microvesicles in patients with obesity

129 Secretion of adiponectin in individuals with cardiometabolic 

risk



130 Effect of diferent convulsant agents on nitric oxide levels on 

neurons in primary culture

131 Infection and persistence in human macrophages of several 

strains of Mycobacterium avium, M.  gordonae  and M. 

mucogenicum  isolated from different environmental sources

132 Possible correlation between GDH and EAAT3 activity on 

glioma cellular line

133 Effect of supplementation with branched- chain amino acids 

and lysine in quality of life and insulin resistance in patients 

with chronic Hepatitis C

134 Chlamydia pneumoniae, Helicobacter pylori  and 

Helicobacter cinaedi  infection in patients with 

atherosclerosis

135 Androgen derivatives affect immunoexpression but not 

activity of antioxidant enzymes in pancreatic islets during STZ-

induced apoptosis

136 Post-translational effect of nicotinamide on glucose 6 

phosphate dehydrogenase during rat- induced lipogenesis

137 pH efect on specic bacteriophages of upec isolated from 

wastewater

138 Activation of stellate cells for redox changes in rat 

esteatohepatitis: participation of G6PD and modulation by 

nicotinamide

139 Biological effects of 2.1 GHz electromagnetic radiation on 

fetuses exposed in utero and evaluation of pretreatment with 

resveratrol

140 New cationic lipid derived from a basic amino acid: design 

and synthesis

Index



Index

141 Post-translational effect of nicotinamide on glucose 6 

phosphate dehydrogenase during rat- induced lipogenesis

142 Effect of the combination of antibiotics on the expression of 

virulence factors in strains of Pseudomonas aeruginosa 

panresistant

143 In vitro  effect of an antimir-33 sponge sequence for gene 

therapy of hypercholesterolemia

144 Enzymatic evaluation of new sinthetized alpha glycosidase 

inhibitors

145 Role of lipids and tetr-like represor on the isoniazid 

suscebtibility of M. bovis  BCG AND their involvement in the 

macrophage- mycobacteria interaction

146 Phylogenetic groups, serogroups and presence of P-

lactamase genes in uropathogenic Escherichia  coli

147 Determination of adherence and invasiveness of 

uropathogenic Escherichia coli  strains in HEp-2 cells

148 Oxidative stress in patients with chronic Hepatitis C not 

responding to treatment with peg / infa + ribavirin and 

response to antioxidant therapy based on amino acids, 

vitamin C and E

149 Prevalence of occult infection by the Hepatitis C virus in 

donors of the blood bank at Centro Medico Nacional Siglo 

XXI, IMSS

150 Cell viability assay of HEK-293 culture with gold nanoparticles 

coated with biocompatible polymers for biomedical 

aplications

151 Implementation of the lamp technique for diagnosis of HLB

152 Docking of mpo with imidas and its antioxidate activity



153 Effect of Lactobacillus sanfranciscensis  on the lipid prole 

and hepatic transaminases of C57BL / 6 mice

154 Synthesis of a Cationic Lipid from a Fatty Acid and a Primary 

Amine for its Use in Lipofection

155 Development of experimental anti-sera against Crotalus 

snake venom

156 Immune analysis of proteins obtained from uropathogenic 

Escherichia coli  isolated from chronic infection of the urinary 

tract

157 Human papilloma virus and bacterial co- infection and its 

association with squamous intraepithelial lesions in women 

from the northern outskirts of Mexico, City

158 Spasmolytic effect of the aqueous and ethanolic extract of 

Melilotus indica  (L.)

159 The activity of 8-methoxypsoralen, ellagic acid and edible 

raspberry powder rich in ellagic acid against anxiety induced 

with nicotine in male mice

160 Activation of the proteasomal ubicuitine system, through 

ligands of ahr, in a model of VPH -E7

161 Poly(ester-urethanes): synthesis, kinetic study, characterization 

and drug-delivery behavior

162 Antitumor activity of N-5-Choloacetyl-L- Ornithine in A20 

lymphoma tumors induced in Balb/c mice

163 Antifertility potential of Echeveria gibbiora  extract

164 Detection of the pvl  gene in isolations of Staphylococcus 

aureus  meticilino resistant obtained from blood cultures of 

pediatric patients

165 Evaluation of antimicrobial activity of benzimidazole 

derivatives

Index



Index

166 Study of the antiproliferative effect of N-5- Chloroacetyl-L-

Ornithine in a mouse breast cancer cell line

167 Improvement in the Cytotoxic activity of N- Chloroacetyl-L-

ornithine using liposomes as carrier in HeLa cancer cells

168 Antiulcer activity of the extract of phycobiliproteins of 

Spirulina maxima  on gastric ulcers induced by ethanol in rats

169 N-5-Chloroacetyl-L-Ornithine, an odc inhibitor, has 

antiproliferative effect in human prostate cancer cell lines

170 Microbiota associated to different carcinogenic processes 

cultivated from patients with cervical cancer

171 Identication of strict anaerobic bacteria present in women 

with cervical cancer

172 Anticancer activity of N-e -CHloroacetyl-L- lysine in solid 

tumors induced in BALB/c MICE

173 Expression of two new antigens in rBCG to improve 

tuberculosis vaccine

174 Fluoro phenyl amides protect against seizures induced by 

convulsant drugs acting at gabaergic system

175 Phenyl alkyl amides as anticonvulsants

176 Citotoxicity Assays of Extracts of Halimeda opuntia and 

Chnoospora minima  on Cultures of Human Cancer Cell Lines

177 Determination of the expression of AhR, ERa and RBX1 in 

patients with breast cancer



178 Advance in photodynamic therapy for eliminate human 

papilloma virus and/or cin in a sample of women from 

Oaxaca-Mexico

179 Osteogenic potential of human mesenchymal stem cells from 

umbilical cord blood and endometirum

180 Expression of adhesion molecules induced by papc in human 

dermal microvascular endothelial cells

181 Effect of caffeine on a model of metabolic syndrome 

induced in mice by neonatal intoxication with monosodium 

glutamate (MSG)

182 Role of cytokines gm-csf, G-CSF, MCP-1 and rantes in tumor 

associated macrophages-like differentation

183 Effect of metronidazole on the biolm formation of 

Gardnerella vaginalis

184 Prevalence and risk factors of occult Hepatitis C infections in 

blood donors from Mexico City

185 Study of the hypoglycemic effect of the aqueous extract of 

Moringa oleifera  leaves made in a murine model with 

induced diabetes

186 Immune analysis of proteins obtained from uropathogenic 

Escherichia coli  isolated from chronic infection of the urinary 

tract

187 Molecular identication of pathogenic Candida  species 

based in antifungal resistance genes

Area Molecular Biotechnology, Micro and 

Nanotechnologies

188 Looking for microbial allies for the removal and obtaining of 

toxic metals

Index



Index

189 Biosynthesis of semiconductor nanoparticles using Stevia 

rebaudiana  extracts st

190 Evaluation of genetic regulatory elements for Artemia 

franciscana  transgenesis

191 Immunobiotic and paraprobiotic protective capability of 

Lactobacillus casei  Shirota in a systemic-ocular toxoplasmosis 

murine model

192 Evaluation of periosteum as a source of stem cells with 

potential for cartilage regeneration

193 Cultivation of a genetically modied Chlamydomonas 

reinhardtii  in open systems

194 Jet and droplet formation by electrospraying. Morphometric 

characterization

195 Establishment of in vitro  culture of solanum betaceum

196 Study of the factors that affect the production of fructose-

rhodamine b nanoparticles

197 Analysis in silico  of the interaction between a laccase and 

nr5 dye for the treatment of textile dyes

198 Chromium-resistant pseudomonas stutzerilro and its possible 

resistance mechanism

199 Transfection of primary chondrocytes using a novel drug 

assisted lipoplex-mediated gene delivery system

200 Characterization of retroviral pseudotypes bearing inuenza 

H5 and H7 hemagglutinin

201 Elimination of the selectable marker gene in transplastomic 

lettuce (Lactuca sativa)  using the CRE/lox system



202 Identication of lactic acid bacteria of ball cheese from 

Ocosingo Chiapas, Mexico

203 Insulin Resistance in patients with chronic hepatitis C treated 

with Peg INFa + Ribavirin or Sofosbuvir + NS5A inhibitor

204 Purication of superoxide dismutase enzyme from aptamers

205 Transcriptional response of Mycobacterium  tuberculosis 

towards a pharmacological stress

206 Synthesis and characterization of silver nanoparticles using 

eugenol as reducing agent

207 Evaluation of physicochemical, microstructural and 

nanostructural Changes in raw meat under refrigeration

208 Physicochemical, enzymatic, nanostructural and 

nanomechanical study of mango during its ripening

209 Evaluation of the formation conditions and physicochemical 

characterization of chitosan nanoparticles

210 Heterologous expression of Kluyveromyces marxianus  ITMLB03 

putative extracellular LIPASESL/P3 and YJR107W  in 

Saccharomyces cerevisiae

211 Study of the microbiome present in the cervix of women 

diagnosed with cervical cancer

Area Food Science

212 Quantication of phenolic compounds and Palynological 

characterization of honey of stingless bees, in Tenosique, 

Tabasco

213 Production and evaluation of gouda type ripened cheese 

using tropical milk of the south of Veracruz

Index



Index

214 Efect of freeze-drying of avocado (Persea americana  mill.) 

var. americana as conservation method

215 Effect of the plantain starch as a non- Conventional adjunct 

for the manufacture of Artisanal beer

216 Quantication of quality parameters in Mexican craft beer by 

MIR-FTIR and multivariant analysis

217 Quantication of quality parameters in Mexican craft beer

218 Physicochemical characterization and study of Oxalis 

tuberosa  as a potential source of starch

219 Encapsulation by ionic gelling of a Hydrolysate of germinates 

soy protein

220 Rheological behavior of acid-soluble Collagen recovered 

from residual skin of Oreochromis  sp.

221 Characterization and determination of aloe Vera extract 

antioxidant activity

222 Effect of germinated soybean protein Hydrolysate on cell 

viability and relative accumulation lipids in 3T3-L1 adipocytes

223 Optimization and validation of a simca model with mir and nir-

ftir spectroscopy to identify adulterants in mezcal

224 Optimization and validation of chimiometric models with mir 

and nir-ftir spectroscopy to quantify adulterants in mezcal

225 Glucan obtention from beer spent yeast (Saccharomyces 

cerevisiae)

226 Isolation of nontuberculous mycobacteria From street-vended 

dairy products and byre raw milk



227 Evaluation of a pasta enriched with our of Oxalis tuberosa  in 

wistar rats with induction of metabolic syndrome

228 Popping characterization by physical Properties and 

morphometric parameters Using digital image analysis

229 Identication of active volatile compounds in zarzamora 

(Rubus fruticosus)  by GC-MS / SPME.

230 Identication and quantication of the Compounds 

responsible for the antioxidant capacity of two methanolic 

fractions from soursop husks (Annona muricata  L.).

231 Qualitative determination of thymol and Carvacrol in 

oregano by high performance thin layer chromatography

232 Comparison of grape seed phenolic Compounds 

encapsulation by spouted bed Drying with inert solids and 

spray drying

233 Partial characterization of wild watermelon Seed and oil

234 Effect of type and concentration of Hydrocolloids on quality 

of gluten-free breads

235 Optimization of method for extraction of bioactive 

compounds in leaves and pericarp of mangosteen (Garcinia 

mangostana  L.).

236 Optimization of pomegranate peel (Punica granatum  L) 

bioactive compounds extraction

237 Effect of esterication of oca and Chayotextle by-products 

on digestibility, Structural and physicochemical properties

Index



Index

238 Protein-rich meal of Sphenarium  purpurascens  ch.: 

evaluation of your functional properties

239 Desing of bakery products enriched with Calcium

240 Use of residual malt to desing snacks with Fiber

241 Design of a functional ice cream added with germinated 

soybean our

242 Comparison between the antioxidant activity of spray dried 

and freeze-dried colostrum whey

243 Evaluation of the biochemical composition of the pacic 

oyster Crassostrea gigas  cultivated in the bacorehuis estuary, 

ahome, Sinaloa

244 Infection of the protozoan Perkinsus  sp. to the callista clam 

Megapitaria squalida  in the estero bacorehuis, ahome, 

Sinaloa

245 Antioxidant activity of isolates and protein hydrolysates 

obtained from residual paste and almond Jatropha  curcas  L.

246 Inuence of microuidization on the physical and 

microscopic characteristics of an edible lm made whit 

cactus mucilage (Opuntia  Robusta)

247 Nutritional analysis and antioxidant capacity of three species 

of algae mexican from Veracruz, México

248 Peptides from germinated soybean showed anti- 

inammatory and antiproliferative effects on macrophages 

and colon cancer cells

249 Evaluation of a germinated soybean protein Digested on 

advanced glycation end-products (AGEs) inhibition

250 Identication of fructooligosaccharides in Agave fourcroydes 

agroindustrial wastes



251 Effect of heat treatment and pH on the total protein 

determination by bradford assay: a factorial experiment

252 Evaluation of the enzymatic activity during Solid state 

fermentation of opuntia cus indica with trametes polizona

253 Determination of the conditions of aqueous Extraction of 

hyperforim in a tisane based on Hypericum perforatum 

cultivated in Mexico

254 Tecnofunctional properties of the canola our and protein 

concentrate (Brassica napus)

255 Bioactive compounds of Mexican plum (Spondias purpurea 

L.)

256 Evaluation of bioactive compounds and Antioxidant 

capacity of green, red, and Yellow bell pepper (Capsicum 

annum  L.)

257 Prediction of nutritional parameters of sh Using ft-mir 

spectroscopy and chemometrics

258 Nutritional properties and oxidative stability of a pound cake 

added with potato peel our

259 Moisture adsorption isotherms of dry Habanero pepper 

(Capsicum chinense)  sliced.

260 Inuence of substrate in functionality of peptides obtained by 

enzymatic hydrolysis of whey proteins

261 Optimization of the drying conditions of epazote 

(Chenopodium ambrosioides) assisted by

microwave

262 Quantication of phenolic compounds in scalded epazote 

(Chenopodium ambrosioides) and dried by microwave

Index



Index

263 Physical and sensorial properties of “tortillas” obtain by two 

different industrial processes comparative study

264 Functional characterization of peanut (Arachis hypogaea) 

waste and its use in the development of a nutraceutical 

produc

265 Phenolic content and antioxidant activity of functional bread

266 The corn viscosity’s evaluation among

Industrial nixtamalization process (Zae mays  L.)

267 Effect of storage on the physicochemical Properties of 

pineapple and carambolo juices

mixed

268 Physicochemical characterization and study of “maltrateco 

avocado” as a potential

source of oil

269 Quantication of total phenolic compounds and 

palynological characterization of the honey of stingless bees 

in Tenosique, Tabasco

270 Vability of lactic acid bacteria in two products of whey

271 Morphological characterization of starch isolated from 

Artocarpus heterophyllus  lam seeds

272 Enrichment of milk with linoleic acid conjugated through 

ultrasound and its effect on texture and color on fresh cheese

273 Determination of phenolic compounds and antioxidant 

activity in eggplant (Solanum melongena  L.) cultivated in 

Mexico

274 Coagulant activity of the proteases present in alfalfa 

(Medicago sativa ) and oats (Avena sativa )



275 Remnants of antibiotics and growth promoters identied by 

hplc-ms in bovine meat

commercialized in Mexico: effect on the thickness of muscle 

bers

276 Effect of factors on ultrasound assisted extraction of phenolic 

compounds from

Capsicum annuum 

277 Detection of auxinic compounds in germinating seeds

278 Enzymatic characterization of germinated barley (Hordeum 

vulgare ) and its use in the elaboration of butters

279 Micromechanical evaluation of the crystals of minerals 

located in the pecan nutshell by means instrumented 

indentation

280 Characterization of topathogen fungi

isolated from barley seeds (Hordeum vulgare )

281 Emulsifying and foaming capacity of proteins extracted from 

Spirulina  spp

282 Effect of Curing Salts in the formation of the biolm of Listeria 

monocytogenes

283 Extraction of polyphenolic compounds from peanut skins: 

kinetics and modeling

284 Biochemical characterization of yuca collectors (Manihot 

esculenta  Crantz) from Tabasco

285 Biological activity of Aloe vera (Aloe barbadensis  Miller) as a 

functional food

286 Liberation of sequences encrypted in reserve proteins of 

amaranth seeds (Amaranthus hypochondriacus  L.) with 

inhibitory activity dpp-iv using lactic acid bacteria

Index



Index

287 Sausage type chorizo with Pleurotus ostreatus with functional 

characteristics

288 Thermal characterization of mixed gels of bean protein 

isolated-xanthan gum

Area Quality and Safety, Bioethics                                        

and Educational Innovation

289 Microbiological prole of avocadoes (Persea americana , var. 

Hass) commercialized in markets

290 Implementation of a HACCP management system in the 

manufacture and distribution of bolis

 

291 Evaluating the strategy participatory research for the 

teaching of chemistry

292 Implementation of good laboratory practices in the Area 

quality assurance and safety in

the yeast industry for baking

293 Didactic guide for the sensorial analysis of “Queso bola de 

Ocosingo”, Chiapas

294 The technological tools as educational trends

295 Latest technologies application (Arduino and 3d Printing) in 

the teaching of biochemical engineering

Area Processes and Fermentations                              

Engineering

296 Production of biodiesel from lard

297 Synthesis and characterization of an alkaline zeolite to 

increase yield in alcoholic fermentation

298 Effect of nutrient limitation in the production of Aspergillus 

avus amylolytic enzimes in a fedbatch reactor



299 Isolation and biochemical characterization of acidophilic- 

termophilic bacteria isolated

from the crater-lake “El Chichon” in Chiapas, México

300 Heterologous expression of a fragment of the PEDv proteins

301 Improvement of the process cells production of Taxus 

globosa  s. using synchronization for the post-production of 

paclitaxel

302 Growth of thermophilic Geobacillus  in different culture media 

and qualitative evaluation of

their enzymatic potentia

303 Economic Feasibility Study and Process Engineering for the 

Preparation of Biofertilizer from an Aquaponic System

304 Extracción de tohormona (Diosgenina ) a partir del camote 

del cerro (Dioscórea remotiora )

305 Isolation, characterization and identication of lactic acid 

bacteria from spontaneous fermentation of habanero 

pepper puree (Capsicum chinense  jacq.)

306 Hydrolysis optimization of corncob for glucose and xylose 

fermentation to

biotechnologic products

307 Production of citric acid at bioreactor level from water 

hyacinth (Eichhornia crassipes )

308 Immobilization of cellulases on alginatechitosan beads

309 Identication and characterization of bioethanol producers 

yeasts isolated from

mezcal fermentation musts

310 Xylitol production from corn cob hemicellulose

Index



Index

311 Pressurized liquid extraction of carotenoids from Capsicum 

chinense

312 Production of xylanases and arabinoxylanases by Aspergillus 

niger  FP160 using nejayote as the only carbon source

313 Pickled chilies in milk whey

314 Characterization and elaboration of loquat wine

315 Preparation and characterization of bioinsecticides based on 

spores of Beauveria bassiana

316 Virulence and morphology of infective propagules of 

Beauveria bassiana

317 Evaluate the effect of 4- aminobenzene sulfonic acid (4- abs) 

in the degradation of tebuconazole by an immobilized 

microbial community in volcanic stone fragments (tezontle)

318 Isolation and characterization of carotenogenic yeas of 

bufala milk

319 The effect of THE Mg2+ AND Ca2+ cations on the carbon ow 

in Gluconacetobacter entanii

320 The growth of Arthrospira maxima  in light phase and its effect 

on the medium Ph

321 Start-up of the mixing/mass transfer-system of a venturi air-lift 

prototype bioreactor

322 The growth of Arthrospira maxima  in light phase and its effect 

on the medium Ph

323 Economic assessment of the Arthrospira  maxima  biorenery



324 Identication and selection of yeasts involved in the mezcal 

fermentation of Agave inaequidens

325 Greek yogurt production by ultraltration Membrane 8 kDa

326 Characterization of an Enterococcus  sp. bacterium isolated 

from the lactic acid fermentation of habanero pepper puree

327 Study of the temperature distribution in steel base heating 

device for biorreactors, using cae software

328 Selection of culture medium and operating conditions for the 

cultivation of Beauveria bassiana  in solid substrate

329 Optimization of the cultivation of Beauveria bassiana  in solid 

substrate

330 Grapefruit peel as substrate and support for solid state 

fermentation (SSF): chemical composition and 

physicochemical properties

331 Enzymatic hydrolysis of sea grass fraction presente in biomass 

known as "Sargazo de Arribazon" collected in the Yucatan 

Coast

Area Food Technology

332 Identication and quantication of ethylvanillin and coumarin 

as adulterants on vanilla extract by MIR-FTIR- ATR and 

multivariate analysis

333 Study of the morphology of starch isolated from cotyledons of 

ve mango varieties of the coast zone of Chiapas, Mexico

334 Morphological characterization of seed Starch of Artocarpus 

heterophyllus Lam

Index



Index

335 Tangential ltration of greek yogurt

336 Design and construction of a semipilot liolizer. Part I

337 Termoprecipitation of bovine plasma

338 Improvement in the productivity of Pleurotus  spp. using 

supplementation on grains

339 Antioxidant activity of Oxalis tuberosa  peel extracts

340 Effect of polysaccharides in the mechanical stability of the 

agave syrup by spray driying

341 Physicochemical characterization of a baked snack of Oxalis 

tuberosa

342 Inuence of pectin on the rheological behavior of extruded 

dog foods

343 Effect of roasting on the oxidative stability of pumpkin seeds 

oil

344 Funtional properties of taro our blend and mango pulp

345 Effect of the concentration and pH of functional proteins in 

the foam formation

346 Morphometric characterization of beads manufactured with 

chia mucilage through the coacervation technique

347 Follow-up of coffee mucilage pectin extraction process with 

emphasis on sugars content and phenolic compounds

348 Effect of crosslinking agent and drying method on complex 

coacervation encapsulation efciency of bergamot essential 

oil



349 Formulation and nutraceutical evaluation of a beverage 

made of red mombin (Spondias purpurea  L.)

350 Physicochemical characterization of alginate lms added 

with nisin

351 Effect of ultrasound on postharvest of tomatillo (Physalis 

ixocarpa Brot Ex horm)

352 In vitro  colonic fermentation of agave fructans and resistant 

starch of unripe banana our

353 In vitro  colonic fermentation: effect of age And obesity of 

donor

354 Determination of the bioactivity and hidrophobicity of the 

alpha-lactalbumin peptides by in silico hydrolysis

355 Identication of isolated yeasts of cotija cheese and its 

characterization as probiotics

356 Structure and stability of chia oil emulsions elaborated by 

microuidization

357 Evaluation of acute toxicity and composition of Moringa 

Oleifera  seed oil

358 Preparation of non-aqueous extracts from mexican medicinal 

plants

359 Determination of the bioactivity and hidrophobicity of the 

lactoferrin peptides by in silico hydrolysis

360 Determination of optimal operation conditionsof tray dryer

361 Use of discolored Spirulina maxima  to make high protein 

biscuits of amaranth (Amaranthus  l) and wheat

362 Evaluation of heat transfer in the thermoprocess of guava 

puree in scraped surface exchangers analyzing the effect on 

biochemical components

Index



Index

363 Proximal chemical analysis, isolation and identication of the 

microbiota of the atole agrioof the municipality of Almoloya 

de Juarez, State of Mexico

364 Nanostructured chitosan lms added with vegetable extracts 

for recognition of volatile compounds in the interaction 

Rhizopus stolonifer-tomato

365 Use of the extrusion for the obtaining of green male banana 

our with high content of indigerible carbohydrates

366 Use of cocoa husk in the development of functional bread

367 Development of a chutnik dressing added with turmeric

368 Effect of different carrier materials on bioactive compounds 

RE8 tention during spray drying with nitrogen in closed loop of 

Moringa oleifera  extracts

369 Effect of pulsed electric eld on postharvest of tomatillo 

(Physalis ixocarpa Brot Ex horm)

370 Kinetic study of degradation of the bioactive compounds of 

garambullo juice microcapsules during storage

371 Evaluation of the proximal chemical composition, 

physicochemical parameters and content of total phenols in 

pulp and ours of mango and guava from Merida,Yucatan: 

analysis of their quality

372 Mass transfer during the solid-liquid Extraction of mucilago 

from cactus (Opuntia cus indica)

373 Microuidization multioral honey: change in HMF content 

and diastase activity over 6 months storage

374 Soy milk made from short-time germinated soybeans



375 Determination of the proximal chemical composition, 

physicochemical parameters and beta-carotene content in 

habanero pepper fruits from Yucatan peninsula: evaluation of 

their quality and stability

376 Isolation, identication and characterization of Alternaria 

alternata  strain in different culture media

377 Studies of the effects of microwave on the preservation of 

plantain (Musa paradisiaca AAB ) pulp

378 Elaboration of a probiotic drink with pitaya juice 

(Stenocereus stellatus)

379 Effect of chitosan coatings obtained under optimum 

conditions of lactic fermentation of shrimp heads on the post-

harvest behavior of minimally processed papaya (Carica 

papaya  L.)

380 Preparation of chitosan coating added with brassica 

oleracea var. Capitata  extract for extending the shelf life of 

Capsicum annuum  var jalapeno

381 Development of a cookie type bar, based on a mixture of 

beet, rice our, maize our and jelly of guanabana, for celiac 

people, and or with problems of arterial pressure
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Pre And Postharvest Responses Of Raphanus Sativus 
Plants Due To The Effect Of Carbon Nanotubes And 

Graphite Oxide Nanoparticles 
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Advances in nanotechnology (NT) are being integrated into biology and have led to 
the emergence of new disciplines such as nanobiotechnology, in which 
nanoparticles (NPs) have interesting applications in agriculture. NPs are atomic or 
molecular aggregates with a dimension between 1 and 100 nm, with different 
physical-chemical properties compared to micrometer-sized material. NT 
applications in modern agriculture have great impact through the development of 
metallic and carbon-derived NPs that promise to improve seed germination and plant 
growth. This work consisted in the establishment of two bioassays in which multiwall 
carbon nanotubes (NTCM) and graphite oxide nanoparticles (NPsOG) were 
examined. Seeds of R. sativus were soaked for 2 h in solutions containing NTCM 
and NPsOG at concentrations of 0, 100 and 200 ppm. In the second bioassay under 
greenhouse conditions, radish seeds were sown in containers containing a mixture 
of zeolite and peat moss. When the plants had a pair of true leaves, foliar 
applications every weeks with the concentrations above-mentioned began. The 
results revealed that in both bioassays NTCM and NPsOG, adversely affected seed 
germination and caused lower height, leaf area and plant biomass, indicating these 
results a phytotoxic effect. In relation to color index of bulb and leaves, a lessening 
was observed in the treatments with low doses (100 ppm) of NPs. On the other hand, 
pH, total soluble solids, citric acid and firmness of the bulbs were not affected by the 
applied treatments. This outcomes suggests that at low doses NTCM stimulated 
growth, but at the contrary high doses revealed phytotoxicity to radish plants. 
 
 
Keywords: Nanotechnology, graphite oxide, carbon nanotubes, phytotoxicity, 
plants.  
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Antioxidant Activation of Raphanus sativus by Multi-Wall 
Carbon Nanotubes 
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Nanomaterials as multi-wall carbon nanotubes (MWCNT) have been shown to 
improve growth of some plant species. In this work, we evaluated the morphological 
changes on Raphanus sativus plants such as biomass, plant height, root length and 
leaf area, associated with some biochemistry parameters (antioxidant enzyme 
activities and polyphenols). Seeds treated with two doses of MWCNT (100 and 200 
mg L-1) and plants were grown in a medium-tech greenhouse. We sampled root, 
leaves and fruits after 6 weeks of treatments with MWCNT. A visible reduction on 
morphological parameters was detected with the doses assayed. Although, at 100 
mg L-1 we found the major reduction on biomass (16 % less than the control), this 
effect was associated with the activation of the antioxidant system. Phenols and 
flavonoid content in leaves increased approximately 1.4-fold, compared to control, 
in the same way peroxidases activity was enhanced 2.6-fold respect to the control. 
At 200 mg L-1 the antioxidant enzyme activities and polyphenols were significantly 
reduced. Even though MWCNT can cause oxidative stress by excess of ROS 
molecules, the plant through phenols, flavonoids, and enzymes to keep cellular 
homeostasis mitigates them. However, the plant-activated mechanisms were not 
enough to enable an optimal plant growth, due to the phytotoxicity generated by the 
treatments with MWCNT. 
 
 
Keywords: Nanotechnology; Polyphenols; Horticulture 
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Steviol glycosides (SGs) principally stevioside (St) and reubadioside (rebA) are 
secondary metabolites from Stevia rebaudiana Bertoni, which have commercial 
and pharmaceutical importance around the world. These compounds are low 
calorie sweeteners, help to reduce blood sugar, prevent hypertension and possess 
antitumor activity. In order to increase SGs accumulation in root and plantlet in vitro 
cultures different elicitation experiments were carry out. S. rebaudiana plantlets 
were established in MS medium culture, 2% sucrose, 0.5 mg/L of IBA and solidified 
with 8g/L of plant agar. Stevia rebaudiana root cultures derived from 
micropropagated plantlets, were grown in 125-mL Erlenmeyer flasks with 50-mL of 
MS medium culture, 2% sucrose and 0.5 mg/L of IBA. For SGs quantification 
HPLC-DAD and UPLC-TOFMS analyses were performed. The addition of 250 and 
500  µM of H2O2 and methyl jasmonate (MeJa) only increased St accumulation in 
root culture. Both H2O2 treatments and 250 µM of MeJa increased St production by 
2.5, 7.4 and 1,3-fold compared to control (10.35 ± 0.04 ng/gDW). On the other hand, 
the addition of 25 µM of MeJa in plantlets increased both SGs. After 24h of MeJa 
elicitation, St and RebA productions increased 1,6 and 1,1-fold in comparison to 
control (2.99 y 2.14 mg/gDW, respectively).  
 
 
 
Keywords: Stevia rebaudiana, elicitation, root culture, plantlet.  

Elicitation strategies for increasing 
steviol glycoside production in Stevia rebaudiana root 

and plantlet in vitro cultures
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Introduction: The packaging made of synthetic polymer has contributed to 
environmental contamination, since its wastes are resistant to degradation. 
Polysaccharides, proteins and lipids have been used for the production of 
biodegradable films. Flours are a natural mixture of these macromolecules, and are 
an alternative to obtain this type of material. Objectives: Elaborate films with 
chickpea and plantain flours with and without peel with different concentrations of 
glycerol and sonication treatments. Methodology: Flours were obtained from 
chickpea and plantain with and without peel. The films were made by the casting 
method. The filmogenic solutions were obtained by mixing the flours with water and 
different concentrations of glycerol (35, 40 and 50%), then they were subjected to a 
heating process, the solution was emptied into a plate and dried in a stove; the 
mechanical properties of the films were measured in a texturometer. It was tried a 
sonication treatment, this was applied to the flours for 10 min, before making the 
film, to reduce the size of the fiber particles and achieve a greater homogeneity of 
the films. Results: The films made with 40% of glycerol have the best mechanical 
properties (higher tensile strength and elongation percentage) for the films make 
with the three flours (chickpea, plantain without and with peel). The sonication 
treatment achieved more homogeneous films, however, the tensile strength and 
the percentage of elongation in the chickpea and plantain films decreased, 
nonetheless, in the films of plantain with peel, the percentage of elongation 
increased. Conclusion: Films with good mechanical properties were obtained from 
chickpea flours, banana with and without peel. Glycerol concentrations greater 
than 50% and the sonication treatment caused a reduction of the tensile strength of 
the films. 
 
Keywords: Biodegradable films, flour, chickpea, banana, sonication. 

Evaluation of the plasticizing effect of 
glycerol in biodegradable films based on 
sonicated flours of plantain and chickpea
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Influence of elicitation on the production of secondary 
metabolites in in vitro cultures of Castilleja tenuiflora 

Benth.  
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Castilleja tenuiflora Benth. (Orobanchaceae) is a Mexican medicinal plant known 
as "cancer herb". Its extracts present biological activities, which are attributed to 
the secondary metabolites that it presents such as polyphenols and terpenes. 
Hydrogen peroxide (PX), salicylic acid (SA) and Methyl Jasmonate (MJ) are 
signaling molecules that stimulate the production of these compounds. The aim of 
this study was to evaluate the effect of PX, SA and MJ on growth and chemical 
profile of C. tenuiflora. Thirty-day-old in vitro plantlets of C. tenuiflora (incubated in 
SH semi-solid medium) were elicited with PX, SA and MJ in different doses (0 – 
150 mM). Seven days after elicitation, the growth, measured as shoot length, and 
the chemical profile were evaluated. The chemical profile of methanolic extracts 
from the aerial part and root (1 mg mL-1), were analyzed by HPTLC and total 
phenolic compounds content (TPC) was quantified. Elicitation treatments did not 
affect negatively the growth measured as shoot length. Overall, the accumulation 
of secondary metabolites, both polyphenols and terpenes, is greater in the aerial 
part compared to the root regardless of elicitation treatment. Chemical profile was 
similar between the induction treatments but the intensity of some of the 
compounds varied. In the aerial part, 150 μM PX induced the highest accumulation 
of polyphenols and terpenes (based on the intensity of the bands) whereas 100 μM 
of MJ induced the highest effect on roots. Based on TPC content, elicitation was 
more effective with 100 µM MJ>150 µM PX>75 µM SA. In conclusion, the 
concentration of elicitors, modified the accumulation of the metabolites produced 
by C. tenuiflora without affecting the growth of the plant. 
 
 

 
 
Keywords: <Castilleja tenuiflora, elicitors, Hydrogen peroxide, Salicylic acid, 
Methyl Jasmonate > 
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  Arnulfo L. Eliasa, G. Oyoque-Salcedoa , M.V. Angoa-Pereza, H.G. Mena-Violantea, 

E. Oregel-Zamudioa*. 
a Instituto Politécnico Nacional. CIIDIR IPN Unidad Michoacán, Justo Sierra 28, Centro, Jiquilpan, 

Michoacán, C.P. 59510, México .*e-mail: eoregel@ipn.mx 
 
 

The antifungal activity of the ethanol extract of nurite (Satureja macrostema) was 
determined on four phytopathogenic fungi; Botrytis sp, Colletotrichum sp, 
Rhizoctonia sp and Rhizopus sp. causes of important diseases in various crops in 
the region. On the other hand, it is known that S. macrostema is an endemic plant 
to which different medicinal properties are attributed and is used since prehispanic 
times by the purépechas of several indigenous communities of the state of 
Michoacán. Specifically to deal with different problems related to well-being and 
health. It is frequently used as a stimulant, staminole, carminative and expectorant. 
In the present work, an ethanolic extract of S. macrostema leaves with 80% 
ethanol was used. The extract was prepared 24 hrs after its application and stored 
in amber colored containers at room temperature (25ᵒC). The tests of antifungal 
activity were carried out on Potato Dextrose Agar (PDA) medium. The treatments 
were for all cases: fungus (control), fungus plus extract and fungus more solvent. 
They were incubated at 25ᵒC for 5 days and the inhibition zones were recorded to 
calculate their percentage at the end of the test. A 20% inhibition was obtained in 
Botritys sp, 45% in Colletotricum sp, 27% in Rhizoctonia sp and 34% Rhizopus sp. 
According to the results obtained, it can be concluded that the nurite has antifungal 
activity and is an innovative alternative to control the diseases caused by these 
four phytopathogenic fungi. 
 
 
Key words: Satureja macrostema, Nurite, Antifungal activity, phytopathogen 

funges. 

Inhibition of phytopathogen funges from 
ethanolic extracts of nurite (Satureja macrostema)
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Botrytis cinerea is a phytopathogen that is widely distributed throughout the world, 
is known to cause necrosis to more than 200 types of crops. Economic losses due 
to damage to crops generated by this fungus, have caused the development of 
different types of control, standing out the chemical method as the most used, 
however, the intensive use of chemical control has affected both environmental 
and human health. So it is necessary to look for new control alternatives such as 
the use of the phytochemicals present in Moringa oleifera seeds, which has been 
shown to contain phytochemicals with antifungal activity. The objective of this work 
was to evaluate the effect of a plant extract of Moringa oleifera seed using as 
ethanol solvent on Botrytis cinerea in vitro. Five concentrations of extract 0.01, 
0.05, 0.1, 0.25 and 0.5 in mg/ml were evaluated, all had inhibition on B. cinerea. A 
percentage of 11.99% was registered for the concentration of 0.01 mg/ml of 
extract, 37.94% for the concentration of 0.5 mg/ml of extract that is for the lowest 
and highest concentration evaluated. Percentages of inhibition of B. cinerea 
obtained with the ethanolic extract of moringa seeds showed a tendency of a 
higher concentration greater capacity of inhibition or control of B. cinerea. The 
ethanolic extract of Moringa oleifera seeds has a high potential as a biocontrol 
agent of B. cinerea. 
 
 
Keywords:  Seeds, Phytochemicals, Moringa, phytopathogen. 

Ethanolic extract of seeds of Moringa oleifera 
lam against Botrytis cinerea in vitro
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The explotation of Agave Tequilana  Weber var. Azúl is a lucrative activity of the 
agricultural sector in the state of Jalisco, México an it´s used as a basic raw material 
for the tequila making, a popular Mexican drink. However, the production of Agave 
Tequilana has been affected by serious phytosanitary problems caused mainly by 
fungi and bacteria. 
 An alternative to improve the cultivation of Agave Tequilana, is the application 
of micropropagation techniques, which is clonal and maintains the genotypic 
characteristics of the progenitor, in addition; multiplication happens in short periods 
and requires little space. 
 We used a completely randomized experimental design with a single factor 
which was the concentration of the growth regulator Benzyladenine (BA). The 
concentrations were from 0 to 30 mg / L with 4 repetitions per treatment, this yielded 
a total of 24 bioreactors. The time that the bioreactors lasted in the growth room was 
48 days with dives every 72 hours, the variables that were evaluated in the explants 
were four: new roots, de novo shoots, necrotic tips and the length of the leaves.  The 
development of this project lasted 60 days. 

As part of the results of this project, we observe that the best concentration 
of BA for the development of the agave was from 0 to 15 mg / L, in the concentrations 
of 10 to 15 more outbreaks of de novo were developed due to the physiological 
effects caused by cytokinine (BA). This explains the formation of roots and the 
absence of shoots in a 0 concentration of BA. The addition of an auxin would form 
more roots in the agaves. Therefore, a balance between both growth regulators at a 
lower concentration it would generate better results 
 
 
Keywords: Micropropagation; Benzyladenin; Temporary inmersion systems; 

Micropropagation of agave Tequilana weber 
var. blue in temporary immersion system
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Gastrointestinal diseases are one of the first causes of medical consultation and 
death, in Mexico and in the world, mainly by bacteria such as Salmonella sp., 
Escherichia coli and Shigella sp. The frequency with which these diseases occur 
favors both the prescription and self-medication of antibiotics, promoting in the 
bacteria the development of resistance that allows them to prevail in the host. That 
is why the need arises to look for strategies that serve as an alternative to the use 
of conventional antibiotics. One option to consider is the use of plant extracts. In 
this sense, anthocyanins, which are found in berries such as strawberries, are 
responsible for their color and quantitatively the most important polyphenols in this 
fruit, and open a new perspective for obtaining natural antibacterial compounds.  
The objective of this work was to evaluate the antibacterial effect of anthocyanins 
of strawberry fruits (Fragaria ananassa Duch.) of Festival and Zamorana varieties 
on strains of enteropathogenic bacteria of humans. The disc diffusion method was 
used for the evaluation of antibacterial activity and column chromatography to 
fractionate the extracts. The fractions of anthocyanin extracts of strawberry fruits of 
the Festival and Zamorana varieties presented antimicrobial potential against 
Salmonella choleraesuis ATCC 10708 and Shigella flexneri ATCC 12022. Both the 
extracts and their fractions showed significant inhibitory effects, attributable to the 
variety of the crop and to the evaluated strain; the strain of Shigella flexneri being 
the most susceptible to the extracts of both varieties, followed by S. choleraesuis; 
however, the extract of Zamorana variety and some of its fractions exerted a higher 
percentage of inhibition on Shigella. In all treatments, a dose-dependent effect was 
observed. 
 
Keywords: strawberries, antibacterial activity, anthocyanins, phenolic compounds. 

Antimicrobial activity of fruit extracts of 
Fragaria ananassa against human 

enteropathogenic bacteria
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Habanero pepper (Capsicum chinense) is one of the most important horticultural 
crops in southeast Mexico so that protection of the crop and its harmlessness is a 
priority. One of the dangers that habanero pepper faces is the damping off disease, 
such illness is related to pathogen infections by oomycete class like Phytophthora 
spp. and Pythium spp., this last one of our interest, because of previous reports of 
its presence on crops of Yucatan peninsula so that represents a risk to habanero 
pepper culture by cross infections. The detection of the infection in the field is not 
evident until the damage on plants provokes the death of that and the pathogen 
propagates to other plants, so it is necessary to develop new tools to symptoms 
detection before the damping off disease appear and avoid major losses. In this 
work, we aim to evaluate the use of protein markers that allows us to detect changes 
in the protein profile between an infected plant and a plant free of Pythium ultimum 
in the earliest moments of the infection, for the purpose to use it as signals in a 
preventive method of detection of Pythium spp. in susceptible horticultural crops. We 
made a protein extraction of total proteins from the roots of plants exposed to 
infection among 8 moments after which plants were frozen in liquid nitrogen, then 
the protein sample was run over an SDS-PAGE to detect changes in the protein 
profiles. Changes will be registered as heat zones and analyzed by image analysis. 
The work will be complemented with an MS analysis through MALDI-TOF, to identify 
peptide markers for the detection of Pythium ultimum. 
 
 
Keywords: Capsicum chinense, Pythium ultimum., Proteome 

Analysis of changes in the protein pattern of capsicum 
chinense roots, during pythium ultimum infection
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In this study, a fast and simple approach was applied for the synthesis of silver 
nanoparticles (Ag NPs) using Larrea tridentata aqueous leaf extract. The plant 
extract acts both as a reducing agent as well as capping mediator. L. tridentata is a 
notable source of natural bio products. Resin covering the leaves of this xeric 
shrub yielded 19 flavonoid aglycones, as well as several lignans, notably including 
the antioxidant nordihydroguaiaretic acid (NDGA). To identify the compounds 
responsible for reduction of silver ions, the functional groups present in Larrea 
extract were investigated by LC-MS. Various techniques were used to characterize 
synthesized Ag NPs; UV-Vis spectrophotometer showed absorbance peak in the 
range of 436-446 nm. Energy-dispersive X-ray spectroscopy (EDS) of purified NPs 
confirmed the presence of silver and chlorine atoms, and X-ray diffraction (XRD) 
showed the typical pattern of cubic crystalline phases of silver and some intense 
diffraction peaks related to AgCl, which was owing to chloride ions involved during 
the preparation of Larrea extract. Transmission electron microscopy (TEM) showed 
that most particles were semi-spherical, with average diameter of 9 nm. Our results 
point out that Ag NPs showed antibacterial activity against the gram-positive 
Clavibacter michiganensis. Our outcome confirmed that this protocol is a simple, 
rapid, nontoxic and a good option to conventional physical/chemical methods to 
synthesize Ag NPs, which eventually could be employed as nanopesticide in 
modern programs of sustainable agriculture. 
 
 
Keywords: Biosynthesis, nanotechnology, nanopesticides, antibacterial. 
 



Abstract

XXI Biochemical Engineering National Congress
X Biochemical Engineering International Congress

XVI Biomedicine and Molecular Biotechnology Scientific Meetings
Proceedings

JBBR ©2018 Colegio Mexicano de Ingenieros BioquímicosArea Agricultural, Sustainable Development and Natural Products
21-23 March, 2018, Mérida, Yucatán, México

12

 
González-Vergara J. R.1, Montes-Palmeros M. 1, Capataz-Tafur J.2, Huerta-

Heredia A.A.2,3, García-López E*2,3. 
 
1 
División de Estudios de Posgrado, 

2
Instituto de Biotecnología, 

3
Cátedras CONACYT-UNPA. 

Universidad del Papaloapan, Av. Circuito Central No. 200 Col. Parque Industrial. Tuxtepec, 
Oaxaca. México. CP. 68301. * egarcia@unpa.edu.mx 

 

 
 
Stevia rebaudiana is a plant known for accumulating steviol glycosides (SGs), 
which are diterpenic compounds of therapeutic, alimentary and economic 
relevance; due to these facts some studies have been conducted to understand 
how gene expression levels are related to SGs biosynthesis. Thus, in this study, 
methyl jasmonate (MeJa) was used in three different concentrations to assess its 
effect over the expression levels of SrDXS, SrIDI, SrKS1-1 genes, which are 
presumably regulation nodes in the metabolic pathway. The elicitation with MeJa 
(25 µM, 50 µM and 100 µM) was applied to S. rebaudiana 6-week old plantlets 
growing in MS medium supplemented with 2% sucrose and phytagel 1.8 g/l. Tissue 
samples taken from culture flasks (24, 48 and 72 h) after elicitation, were used to 
extract total RNA and, in turn, this samples were used to synthesize cDNA which 
lastly was used to amplify the target genes thorough end-point PCR. The DNA 
fragments amplified were quantified spectrophotometrically by its absorbance at 
260 nm. MeJa elicitation at 25 µM resulted in the highest transcript accumulation 
for the three target genes (SrDXS 2.66, SrIDI 2.34, SrKS1-1 2.15 fold) in 
comparison to non-elicited conditions. Also, it was observed that expression levels 
for all three genes peaked at 24 h after the elicitation pulse. The results suggest 
that transcript abundance of these genes is effectively influenced by MeJa, and 
also that this effect is concentration-dependent 
 
 
 
Keywords: Gene expression, elicitation, plantlet culture.  

Methyl jasmonate influence over biosynthetic 
steviol glycosides genes expression levels in 

Stevia rebaudiana plantlet culture
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Baccharis conferta Kunth (Asteraceae) and Castilleja tenuiflora Benth. 
(Orobanchaceae) are medicinal plants that produce chemical compounds of 
pharmacological interest. B. conferta accumulates phenolic compounds and 
essential oils whereas C. tenuiflora iridoid glycosides and phenolic compounds. In 
wild conditions, these species have a host-hemiparasite interaction (B. conferta-C. 
tenuiflora, respectively) that is determined by the development of a unique organ 
known as haustoria. The objective of this work was to evaluate the effects of co-
culture of B. conferta with C. tenuiflora on development and chemical profile. For this 
purpose, an in vitro co-culture system was established placing in the same container 
a plant of each species. As reference, individuals of each species were cultivated 
separately. After 4 weeks of co-culture, the formation of haustoria was verified 
through environmental scanning electron and confocal microscopy, confirming the 
successful establishment of the plant-plant interaction. Multiplication rate, shoot 
length and biomass of the aerial part of the parasite were not affected significantly 
by co-culture. However, root biomass increased 35% compared to individually grown 
plants. In contrast, the plant-plant interaction diminished multiplication rate, shoot 
and root length (up to 30.5% compared to control) of the host. Also, co-culture 
induced changes in the chemical profile of the leaves and roots of both species. In 
C. tenuiflora positive changes were observed in the production verbascosid (33 %),
iridoids (50 %) compared to control while in B. conferta an increase in the production
of chlorogenic acid (81 %), caffeic acid (19 %) and hydroxycinnamic acid (93 %) was
observed. The development and chemical profile of B. conferta and C. tenuiflora
change when they grow in co-culture as a consequence of the host-parasite
interaction.

Keywords: Hemiparasitic interaction; Castilleja tenuiflora; Baccharis conferta 
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Have been reported in some species of the genus Plumbago with high contents of 
plumbagin in its roots, which gives the plant properties such as antispasmodic, 
antibacterial, antiparasitic, anti-carcinogenic antifungal and antioxidant, so in this 
work were made extractions of various phenolic compounds with antioxidant activity 
of wild plants of P. pulchella, which is an endemic species of Mexico. There are few 
reports on its antioxidant capacity and its micropropagation. The antioxidant capacity 
was determined in root, internode and leaf, with the ABTS * + radical method, 
obtaining that the highest antioxidant activity was 124,683 μM Trolox / g dry-solid in 
leaf; using Methanol and ethanol extracts, with sonication and agitation with vortex, 
in internode was 58,735 μM of Trolox / g dry-solid and with methanol and sonication, in 
the root was 106,706 μM of Trolox / g dry-solid. The phenolic compounds identified in 
the leaf were caffeic acid, p-coumaric acid, ferulic acid, trans-cinnamic acid, vanillin 
and quercetin. In internode, they were p-coumaric acid, ferulic acid and o-coumaric 
acid and in the root, only ferulic acid and quercetin and plumbagin were identified. 
 
In addition, protocols were developed for micropropagation of this species, obtaining 
90% germination and approximately 6 nodes and an apical meristem per plant, the 
only response was the indirect root morphogenesis. Combining all these protocols 
are biotechnology as a proposal to maintain wild populations and in a future to obtain 
the metabolite of in vitro cultures for their subsequent studies. 
 

Keywords: Plumbago pulchella, plumbagin, antioxidant, micropropagation. 

Extraction of bioactive compounds of 
Plumbago pulchella and establishment of 

protocols for in in vitro propagation
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The food industry currently uses aromas, smells, tastes and pigments, synthesized 

by yeast. Some genres of carotenogenicas and Sporidiobolus a Rhodotorula, 

Rhodosporidium yeasts synthesize antioxidants like α and ϐ carotenes, toruleno, 

torularodina, astaxantinas and micosporinas. Rhodotorula mucilaginosa, has been 

isolated from aquatic environments and clinical signs, however there are no reports 

on milk and dairy products. Therefore, the objective of this study was to isolate and 

characterize via molecular, yeasts carotenogenicas from buffalo milk, as a natural 

source of carotenoids of potential use in the food industry. The yeasts were isolated 

from five samples of fresh milk of buffalo (Bubalus bubalis) in August 2016 to January 

2017. Decimal dilutions were made and planted in plates with acidified PDA and 

CPM agar. Growth was observed at 48 h of incubation at 38°C, while the 

pigmentation of colonies to 98 h. Morphological characterization was carried out 

taking into account: shape, brightness, size, elevation, edges, surface, consistency 

and colour of colonies. 8 isolated with different shades, which were preserved in 

refrigeration at 4°C in sterile saline solution were obtained. The molecular 

characterization was performed through espectromeria of mass by MALDI-TOF 

(Bruker Daltonics, Bremen, Germany). Three isolates were characterized as R. 

mucilaginosa with a SCORE of 1,700, while the remaining corresponded to other 

microorganisms. The presence of these yeasts as part of normal microflora in buffalo 

milk is a potential alternative to obtain interest food carotenoid pigments. 
  

Keywords : carotenoids, yeast, dairy products. 

Isolation and molecular characterization of
yeast carotenogenicas of buffalo milk
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The world annual production of whey is approximately 145 million tons, of which 6 
million tons are lactose. The whey produced in Mexico is about 1 million tons and 
contains 50 thousand tons of lactose and 5 thousand tons of protein. In spite of this 
potentially exploitable nutritional abundance, 47% of whey is discharged into the 
drainage, reaching rivers and soils, causing a serious problem of contamination by 
altering their physicochemical properties, decreasing the yield of the crops, 
resulting in nitrogen leachings and acidification phenomena (Valencia and 
Ramirez, 2009). According to Muñi et al. (2005), whey has a BOD of 3.5 kg and 
COD of 6.8 kg per 100 kg of liquid whey, which decrease water DO (dissolved 
oxygen), affecting the organisms present in the discharge site. FES Cuatitlán 
(UNAM) produces nearly 800 L of whey per week in its diary workshop, 800 L of 
whey are generated per week, of which 300 L are used for the production of 
cottage cheese and the rest is discarded without any treatment. Due to this 
problem and the high nutritional value of the whey, the physicochemical 
characteristics of these sweet whey wastes were determined. Once the sweet 
whey wastes were characterised, a laboratory-scale solar dryer was designed and 
built to allow the reuse of these wastes and then their use as a raw material. 
According to the amount of protein obtained by physicochemical tests, with the use 
of the solar dryer on an experimental scale, 182 g of protein were obtained from 
every 20 L of sweet whey wastes in a period of 5 h. This may contribute to the 
reduction of the risk of water and soil contamination due to whey discharge, 
generating economic resources for the community and reducing expenditures on 
pipe maintenance. 
 
 
Keywords: protein; sweet waste whey; solar dryer 

Quality study of sweet whey wastes produced
by the FES Cuatitlan dairy workshop
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N. aberrans (Na) affects the production of crops of economic importance such as 
chili pepper, tomato, bean and potato. Like Meloidogyne spp, through the formation 
of a specialized feeding site, Na establishes an intimate and sophisticated 
interaction with its susceptible hosts (compatible interaction) and induces the 
formation of galls on plant roots. To contribute to the knowledge about the 
alterations that these parasites induce in their hosts, it is of interest the use of A. 
thaliana (At) as a model host to study the plant-nematode interaction. In this 
regard, it was first necessary to determine the type of interaction that Na 
establishes with At, and to monitor the development of this nematode at its roots. 
Plants of At (Columbia ecotype) were inoculated with 500 second-stage juveniles 
(J2) of N. aberrans, and M. incognita (Mi) (compatible Control). At 2, 7, 14, and 30 
days after inoculation (dai), the roots were stained by the NaOCl-acid fuchsin-
glycerin technique, and the number of nematodes per root (NNR) and the 
respective stage were recorded. At 7 (Na: 50.35±10.11, Mi: 11.75±0.91), 14 (Na: 
31±3.2, Mi: 11.73±3.28) and 30 dai (Na: 20.25±4.5, Mi: 17±2), the NNR was 
significant (p≤0.05). At 2 dai, J2 stage was the predominant one, at 7 dai J3, at 14 
dai J3 of Na and J4 of Mi, and at 30 dai J4 of Na and adult females of Mi. As 
expected, Mi successfully completed its development in At roots. Because At 
completed its life cycle at 30 dai, it was not possible to verify the presence of Na 
adult females. Through subsequent trials involving the exposure of At young plants 
to J4 stage, it will be possible to determine if this nematode is able to complete its 
life cycle. 
 
Keywords: root-knot nematodes; life cycle; second-stage juveniles; compatible 
interaction 

Development of the plant-parasitic nematode 
Nacobbus aberrans in Arabidopsis thaliana
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The root-knot nematodes of the genus Meloidogyne are one of the main problems 
within agriculture, affecting a large number of crops; within genus we find M. 
enterolobii (=M. mayaguensis) and M. incognita. These species are characterized 
by being widely distributed, having a wide variety of hosts, being highly infective 
species, in addition to during the infection process causing multiple physiological, 
morphological changes in the host plant, affecting their performance, in addition to 
facilitating the entry of other pathogens by modifying the defense response of 
plants. To study the plant -nematode interaction, for its advantages a model plant 
like Arabidopsis thaliana is necessary. The objective of this work is to evaluate the 
pathogenic interaction of A. thaliana Col-wt with M. enterolobii (Me), using M. 
incognita (Mi) as compatible interaction already known. Root infection was 
evaluated by acid fuchsin staining at 2, 7, 14 and 30 days after the inoculation (dai) 
of 500 J2 of the nematodes per plant of A. thaliana 21 days after germination. The 
results obtained allowed us to know the stages of Me and Mi present in roots of A. 
thaliana at different post-inoculation times, observing the stages J2 to 2 dai, J3 to 7 
dai, J4 to 14 dai and adult females to 30 dai for both nematode species. During the 
evaluated period, the number of nematodes within the root was 3 times higher in 
the plants inoculated with Me, compared to those inoculated with Mi. The results 
indicate a compatible interaction of both nematodes with A. thaliana, for which this 
model plant is suitable as an alternative for the study of the molecular interaction of 
A. thaliana-M. enterolobii, to know strategies of infection, because Me is a species 
of high aggressiveness to plants resistant to Mi of commercial interest. 
 
 
Keywords: Compatible interaction, M. mayaguensis, root-knot nematodes, M. 
incognita. 

Pathogenic interaction Arabidopsis 
thaliana- Meloidogyne enterolobii
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Foliar fertilization is an important tool, since nutrients can be directly administered to 
plant tissues during the critical stages of plant growth. Therefore, nutritional 
deficiencies are corrected, and the growth and crops yield are favored. According to 
the above content, the aim of this study was evaluated the effect of three fertilizers 
applied by foliar spray on growth of sunflower seeds. The sunflower seeds were 
collected from the experimental field of Instituto Tecnológico Superior del Occidente 
del Estado de Hidalgo. Three treatments were used (PUSH® at 3 L/ha, Foliar 18-
30-10 at 2 kg/ha and Humus de lombriz at 2 L/ha) and an absolute control. The 
diameter of the strands, the size of the seeds (length, width and thickness) and the 
weight of 1000 seeds were determined for each treatment. The diameter of the 
sunflower seeds was 18.99 to 20.05 cm. On the other hand, sunflower seeds 
fertilized with PUSH  had the largest size (1.06, 0.60 and 0.41 cm, respectively). ®

Finally, the weight of 1000 seeds treated with the fertilizer 18-30-10 was 76.13 g. 
The PUSH  and Foliar 18-30-10 fertilizers applied by foliar spray could be ®

implemented in critical stages of plant growth since the sunflower seeds obtained 
when applying these treatments presented the best dimensions and sizes. 
 
 
Keywords: Sunflower seeds;  L.; Foliar fertilization Helianthus annuus

Effect of foliar fertilization in sunflower 
seeds (Helianthus annuus l.)
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The strawberry fruit is frequently attacked by fungal pathogens such as Botrytis 
cinerea. An alternative for the control is the application of plant extracts. The 
control of plant pathogens with plant extracts is partly attributed to the presence of 
alkaloids, tannins, quinones, coumarins, phytoalexins and phenolic compounds, 
among these, flavonoids, which highlights an antimicrobial activity grape extracts, 
aloe and guamuchil. However, has not been found any report the use of 
anthocyanin (flavonoid group) of strawberry for the control of phytopathogens. 
Therefore, the aim of this work was to evaluate the effect of anthocyanins from 
strawberry extracts on the growth of the fungus B. cinerea in vitro. Two doses of 
the extract were tested and 300 µL and 600 µL (0.321 and 0.642 µg 100 g-1 fresh 
fruit, respectively), which were placed on sterile filter paper disks 10 mm on Petri 
dishes with Potato Dextrose Agar (PDA). In the center of the plates were placed 1 
cm3 of PDA with B. cinerea. As a control plates with the pathogen and 96% ethanol 
and Mancozeb (5 g L-1) were used. Three plates were used per treatment, were 
incubated at 25 ° C and were checked daily for 10 days to determined the inhibition 
percentage of pathogen using the formule reported by Singh (2003). Two doses 
evaluated permited the 100% inhibition of mycelial growth of B. cinerea, showing 
its potential for  application in agriculture.  
 
 
Keywords: antifungal activity; gray mold; flavonoids. 
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Mexico is a country characterized by its biodiversity, since it has a rich variety of 
climates and geographical differences; resulting in characteristics in the cultivation 
soils, so that, in certain regions, the production of some crops over others is favored. 
In this research, the study of the cultivation soils of the Stevia rebaudiana was carried 
out, in order to verify its aptitude for the upgrowth of this plant. Stevia is a shrub 
native to the border area between Paraguay and Brazil that belongs to the 
Asteraceae family; there are more than 300 varieties of stevia, however, Stevia 
rebaudiana is the only one that presents the characteristic of sweetness valued by 
the food industry. The objective of the present work was to determine the 
physicochemical and mineral content parameters in the soil samples of Stevia 
rebaudiana, to verify the suitability of these soils in the cultivation of this plant in 
Mexico. The physicochemical characterization of soils approaching from some 
regions of Chiapas (CH), Durango (DG), State of Mexico (EM), Michoacán (MI) and 
Veracruz (VZ) was developed, using the methods of the American Society of 
Science of the Soil (SSSA, for its acronym in English), evaluating pH, electrical 
conductivity (CE), cation exchange capacity (CIC) and water retention capacity 
(CRA). In the results it was obtained that the studied soils present a slightly alkaline 
pH with respect to the optimum for the stevia crop. The stevia plants grown in 
Durango have adapted well to the moderately saline conditions of the soil. In general, 
all the analyzed soils are fertile and suitable for the stevia crop, confirming it with the 
results of parameters such as texture, salinity and cation exchange capacity. 
 
 
Keywords: Stevia rebaudiana; soils, minerals. 
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Introduction: Byrsonima crassifolia, is an antioxidant compounds source. Traditional 
techniques to extracting metabolites include: solid-liquid extraction with different 
solvents (maceration) and assisting mechanical-grinded. Recently, ultrasound has 
been proposed as a factor to improves extraction. However, information about 
ultrasound times necessary are insufficient. Additionally, the separating method by 
pressed helps the refining, abating loss of extract. Objective: establishment of an 
efficient extraction methodology of metabolites with antioxidant activity, combining 
the ultrasound assisting solvent extraction and pressing (UAEP). Methodology: 
leaves and bark were dried by forced-air, particles sizes was reduced by grinding. 
Conventional maceration was carried out as control (95% ethanol, ratio 1: 4 w/v), it 
was filtered with paper and extraction percentage was determined. The separation 
was carried out by pressing in a glass syringe. UAEP and maceration results were 
compared to same solvent proportion and assisted ultrasound time at 5, 20, 40 and 
50 min.  Antioxidant activity was determined qualitatively in fine chromatography 
plates and quantitatively by spectrophotometry assay with DPPH at 517 nm. Results 
and conclusions: the UAEP method increased the total solids extract, without affect 
the mount antioxidant activity of compounds in leaves as in bark, since 5 and 20 
minutes, respectively. The antioxidant activity evaluated both in TLC and by 
spectrophotometry. Without a specific identification, was evidenced that B. 
crassifolia produces a great variety of antioxidant compounds in both leaves and the 
bark, that polar as apolar type, we observed that compounds remain unchanged 
according ultrasound assisted time. With this method is possibly make extractions 
with small amounts of flour (4 g). Which would be advisable in studies when the 
biological material is limited. 
 
 
Keywords: antioxidant activity; Ultrasound extraction; Byrsonima crassifolia. 
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A study was undertaken to examine the influence of synthetized zinc oxide 
nanoparticles (ZnO NPs) on different parameters of seeds germination, seedlings 
growth, and antioxidant system response of Capsicum annuum var. ancho San 
Luis. Sterile seeds (100 seeds per treatment) were placed on control medium 
(Murashige and Skoog) or same medium supplemented with different 
concentrations (0, 5, 10 and 50 mgL-1) of ZnO NPs. According to the obtained 
results, the 5 mg L-1 dose, promoted a greater root and shoot length (11.3 ± 2.1 cm 
and 6 ± 1.0 cm, respectively), representing 53.09 % increase on seedlings growth 
when 5 mg L-1 of ZnO NPs was applied, as well a better seeds germination (100 
%) compared to the control (85 %). Treatments applied did not promoted a 
significant inhibition on chlorophyll ratio, whereas the enzyme proline increased 
when the applied dose of ZnO NPs were higher (50 mgL-1). This outcome suggests 
a relation with the antioxidant enzyme activation, since higher doses enhanced the 
antioxidant system. At the 50 mg L-1 dose, morphological effects such as changes 
in biomass accumulation and oxidative stress response were observed. Therefore, 
our results point out that ZnO NPs at suitable doses can be used as growth 
promoter of C. annum plants, because when applied in excess, they generate 
reactive oxygen species, a key factor in metallic NPs-induced toxicity, as well as 
modulation of cellular signaling involved in cell death proliferation. 
 
 
Keywords: Nanotechnology, ROS species, growth promoter, antioxidant activation 
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Population and trophic development of two invasive 
species in one lake of the occident of Mexico  
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Justo Sierra #28, Jiquilpan, Michoacán, 59510, MEXICO. Email: chavezmac3@gmail.com 
 

“La Alberca” is a lake located in the occident of México, it is considered one important 
reservoir of native fish species. Though it has special environmental conditions which 
makes it difficult to colonize by other organisms, nearly a decade ago, some invasive 
species were introduced for recreational activities and commercial use, some of 
which now have adapted, and also have established conditions of displacement of 
endemic species (Lepomis macrochirus, Coptodon rendalli). Therefore, we have 
analyzed the monitoring of the population of fish in a normal year (quarterly basis), to 
get information on the growth of population, to know the energetic arrangement of the 
new species and their reproductive behavior. We found that the new species have 
colonized the lake and increased the population in such a way that actually, they 
represent about 50% in total biomass of organisms in the lake. The information shows 
that the reproductive strategies of the new species are more successful; the evidence 
of that is the fact that the invasive species are known for their parental care, territorial 
competition, and the oviparous reproduction; in contrast of the native species which in 
the majority are viviparous, and in some cases, they have a single reproduction 
season in the year. But, how the growth of population of invasive species have 
transformed the trophic levels of the exotic species? In that case we can infer that it 
exists a great competition for food items In an oligotrophic lake like “La Alberca” with 
these results we assume the possibility of performing a selective capture of the 
invasive species and make regulatory and protective lake policies.

Keywords: Displacement of species, Reproductive behavior, Trophic dynamism.
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The morphological and physicochemical characteristics are a determining factor in 
the quality of the cocoa bean that is directed to the chocolate industry; for this 
reason, researchers from the Soconusco region of Chiapas seek to domesticate 
the ecotypes of two varieties of Theobroma cacao L.: the stranger variety is 
distinguished by being an endemic crop of the Amazon basin, the ecotypes of this 
variety are: CAERÍ-1 en resistant to pests but with low annual production and the 
CAERÍ-2 that is highly productive. On the other hand, the Ecotype "LAGARTO" is 
the oldest in Mexico and the "CARMELO" is native to Tabasco, both belong to the 
Creole variety that is aimed at high-end chocolates. In the present work the 
morphological and physicochemical characterization of these 2 varieties and their 
ecotypes was carried out, the shape of the fruit, basal constriction, roughness, 
size, etc. was determined. For the physicochemical characterization the cotyledon, 
pulp, skin and whole grain were differentiated. In the morphological 
characterization it was observed that in both ecotypes of the creole variety the 
color of the almond mucilage was cream, the cotyledon of the grain was creamy 
reddish and its ear highlighted by its strong basal constriction; On the other hand, 
the ecotypes of the alien variety presented a rough surface, strong basal 
constriction, long almond with a purple cotyledon. For physicochemical 
characterization, the percentage of moisture in both varieties and ecotypes was 
higher in the shell, followed by the cotyledon, pulp and whole grain; the pH of the 
almond in both varieties and ecotypes was higher than 5.0; the content of soluble 
solids for both varieties and ecotypes was greater in the whole grain, followed by 
the pulp and skin; Finally, the highest content of titratable acidity was present in the 
fresh grain of these varieties and their ecotypes. 
 
 
Keywords: Creole; stranger; ecotypes 
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Fusarium crown rot and wilt, barley and solanaceus vegetables. Several species 
are important plant pathogens, some produce mycotoxins. The aim of this work 
was to assess the chemical composition and antifungal activity in vitro of methanol 
extract and acetone:water extract of leaves of Ruta graveolens  against Fusarium 
spp. Extracts were analyzed by gas chromatography/mass spectrometry (GC/MS). 
Agar disc diffusion method was employed for the determination of antifungal 
activity of extract of R. graveolens. The diameters of the inhibition zones were 
measured in millimeters. All tests were performed triplicate. The analysis of these 
images was performed by determining morphometric parameters such as 
perimeter, area, round, Feret X and Feret Y.  The chemical profile identified in 
methanol extracts were 24 compounds, and water:cetone extracts were 15 
compunds. The methanol extract showed high antifungal activity against Fusarium 
spp. A relathionship between extract of R. graveolens and morphometric 
parameters of fungal could be found.  The results obtained in the present study 
suggest that methanol extracts of R. graveleons represent an alternative to be 
used as a botanical fungicide against Fusarium spp. 
 
 
Keywords: R. graveolens; Fusarium spp; morphometric parameters, extract 
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Rice is one of the crops with greatest demand in the world. In Mexico it is cultivated 
in several regions and in Tamaulipas it is cultivated in some region of the state where 
there has a good production. This crop has several problems with phytopathogens, 
where fungal attacks are the main ones. Chemical control is the most used for the 
control of phytopathogens fungi. The essential oils of oregano are characterized by 
their smell, flavor and often antifungal properties, these products are made by 
aromatic plants. The objective of this work is to isolate and identify morphologically 
and molecularly phytopathogenic fungi of rice and evaluate the control potential 
using the essential oils of Lippia graveolens Kunth s.l., the phytopathogens were 
isolated from rice leaf and they were purified. It was identified by morphology and 
later by molecular methods. For this biomass of the fungus was produced the 
extraction of deoxyribonucleic acid (DNA) and then a PCR using the oligonucleotides 
of the regions of the internal transcribed spacers (ITS) ITS1 and ITS4 and was sent 
to sequence, as results were identified two fungi such as Bipolaris rostrata and 
Bipolaris cynodontis. On the other hand, when performing HPLC analysis, it was 
identified that the oreganos correspond to the carvacrol chemotype, the antagonism 
tests, it was determined that the oils inhibit the growth of the fungi, which confirms 
the potential use of the essential oil of Lippia graveolens Kunth s.l. generates an 
alternative as a control against diseases. 
 
Keywords: Bipolaris cynodontis; Oryza sativa; Lippia graveolens 
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Biochemical and molecular characterization of the 
intestinal microbiota from Apis mellifera from the center 

region of Jalisco. 
 

Gilberto Velázquez Juárez a, Maria Fernanda Labrador Castorena a 

a
 Centro Universitario de Ciencias Exactas e Ingenierías, Universidad de Guadalajara, Blvd. 
Marcelino García Barragán 1421. 44430, Guadalajara. email: gilvelazquez83@gmail.com

 

 
Microorganisms present at the microbiota from the honey bee (Apis mellifera) are 

poorly studied and characterized, especially in terms of the antioxidant properties. 

Bees, as other insects, mostly have beneficial or benign bacteria in their intestinal 

tract, whether they are bacteria inherited or acquired from the environment that are 

important for their nutrition and defense against pathogens. There are few studies 

on the biochemical and molecular characterization of the microbiota from A. 

mellifera corresponding to the central region of Jalisco. It is important to 

characterize the antioxidant properties that this microbiota provides to the products 

that are typically obtained from bees as they are; propolis, royal jelly, pollen, etc. 

The aim of this work is to characterize bacterial isolates from the intestinal tract of 

bees from the central region of Jalisco using molecular biology and biochemical 

techniques to understand the influence of these microorganisms on the production 

mechanisms of antioxidant molecules. In order to achieve this goal, several 

samples were taken from the intestinal tract of worker bees provided by the 

Department of Animal Production of the  Center of Biological and Agricultural 

Sciences of the University of Guadalajara. Subsequently, the cultivation of the 

microbiota extracted from the intestines of bees was carried out to explore the 

bacterial communities of the samples. A wide variety of gram positive bacterial 

strains was obtained. The isolates were characterized by techniques of 

measurement of antioxidant activity using the methods of sweeping 1,1-diphenyl-2-

picrilhidrazil (DPPH) and 2,2-azinobis (3-ethylbenostiazoline-6-sulfonic acid) 

(ABTS). The results showed that some bacterial isolates have antioxidant activity, 

and molecular characterization has also been started using PCR (Polymerase 

Chain Reaction) to the amplification of a region of 1kb of 16 S, which will be used 

to sequence and determine the genus to which they belong. 

Keywords: Apis Mellifera; antioxidant; molecular characterization. 
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Introduction 
For more than thirty years, worldwide, it has been emphasized the urgent need for 
man to live in a friendly way with his environment. The question is, with this 
demographic explosion, will our planet still be able to house such a large number of 
humans? . 60% or more of them will be located in urban areas, whose current 
infrastructure to persist without change would be insufficient and not sustainable to 
provide the best social-ecological environment to inhabit this planet. In the specific 
pharmaceutical products are discarded to the environment because their 
compounds have adverse effects on ecosystems and human health. In Mexico, the 
only way to handle pharmaceutical waste is through disposal in landfills or drainage 
systems. The objective of this research was to establish a standardized procedure 
in the consolidation of the management of old medicines for the city of Queretaro. 
Methodology.Bibliographic research, carried out through the page of the National 
Consortium of Scientific and Technological Information Resources 
(www.conricyt.gob.mx) The search period was from 2006 to 2017. The search for 
information required the use of the following keywords; pharmaceutical expired, drug 
waste, medicine, landfill, groundwater, contamination, water, self -medication, cost, 
open dumps site, unused medication, Mexico. Which were related to the use of the 
Boolean operators AND and OR. 
Results.It is relevant that countries like Iran, Pakistan, Vietnam, India, Uganda and 
Brazil; they report their efforts in establishing schemes for the management of 
pharmacists according to their needs, involving citizens, government and 
pharmaceutical industry. 
 
Keywords: waste, pharmaceuticals, medicines, toxicity 
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Plants accumulate silver and studies suggest that some plants grow normally in soils 
with high silver concentration while growth and development of other plants are 
adversely affected. In this study we analyzed the physical effects during the growth 
of Chlorophytum comosum, due to the addition of AgNP's in crops in soil under 
greenhouse conditions. Plants with 5 cm of growth length were selected and placed 
in 1 Kg pots with soil.  Three treatments were performed with 3 repetitions that were 
the control soil, control soil with plants, soil with addition of AgNPs 1 mM, soil with 
AgNPS 1mM and plant.   They were watered twice a week, avoiding run-off. The 
growth of the plants and the number and coloring of the leaves were evaluated 
during 8 weeks. The Nanoparticles were synthesized with a size smaller than 10 nm. 
Physicochemical soil analyzes were carried out at the beginning and at the end of 
the treatment (pH, conductivity, organic carbon, soluble phosphorus, total nitrogen, 
ammonium and nitrates).  Metals concentration were determined by induced plasma 
spectrophotometry, both in soil of each treatment and in aerial part and root of the 
plants. Soil pH value decreased with the addition of AgNPs in one unit. The physical-
chemical characteristics of the soil at the beginning and at the end of the treatment 
didn’t show significant differences. However, in the plants, the AgNP's inhibited the 
growth of the aerial part in C. comosum, as well as the roots. The plants that grew 
in the presence of AgNP's, presented better coloration and healthier leaves 
compared to those that grew in untreated soils. It was detected that the highest 
concentration of AgNPs remained in the root and was lower in the leaves. 
 
 
Keywords: AgNPs and soil; Plant growth; metals in plants; Ag absorption 
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Agaves are important resources in terms of their economic, social and agro-
ecological use. They are grown in several states of the Mexican Republic. In the 
Hidalgo state the Agave salmiana (maguey pulquero) is used for the pulque 
production, for the elaboration of a Mexican dish called "mixiote", among other 
uses. Nowadays, A. salmiana has the plague of the agave weevil and according to 
several reports, the different stages of this insect can be biocontrolled. Therefore, 
the objective of this work was to carry out micro-in vivo tests with the spores of 
Trichoderma asperellum, Beauveria bassiana and Metarhizium sp. strains as to 
bicontrol of Scyphophorus acupunctatus. The S. acupunctatus insects were 
collected in Hgo, Mexico. Sexual dimorphism was characterized macro and 
microscopically. The spores of T. asperellum , B. bassiana, and Metarhizium sp. 
were collected in a tube and tested with Tween 80 (0.02%). In sterile propylene 
boxes (33.5 cm x 40 cm x 17cm) 3 pairs of S. acupunctatus were placed, then 200 
μL (1.5 x 106 spores/mL) were added per insect of each of the strains. The trials 
were monitored daily for 30 days. The results of the microassays in vivo with the 
spores of strains of T. asperellum  and Metarhizium sp. against S. acupunctatus did 
not show significant results in the doses tested, unlike what was observed with the 
strain of B. bassiana that showed growth in the joints of the insects. Terán and 
Azuara (2013) reported greater efficacy of B. baussiana. The results of 
microassays in vivo with B. bassiana spores are significant in the insect because 
the use of insecticides has not been successful because the larvae, pupae and 
adults are housed inside the plant tissues principally in the root and heart. 
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The fruit peel serves as a barrier to counteract the attack of pathogenic organisms. 
Additionally to the physical defense exerted by peel, a diversity of chemicals 
compound is synthesized in this tissue that serves to inhibit the proliferation of the 
pathogenic organisms. The polyphenols take part of this chemical mechanism. In 
this regard, it has been widely demonstrated that some polyphenols (e.g. 
resveratrol) exert toxic properties toward cells. Thereby, the aim of this work was to 
investigate the toxic properties of polyphenols extracted from the peel of Punica 
granatum (pomegranate). First, we extracted the active compounds from 
pomegranate peel using four different solvents. Then, to determinate total phenols, 
we used Folin-Ciocalteau method, and we found that when we used 80% methanol 
plus 20% water (solvent A) as a solvent, we extracted the higher amount of 
polyphenols (26.46 mg EAG/100 mg DE from the batch I and 14.18 EAG/100mg 
DE from batch II). Furthermore, we calculated total flavonoids using aluminum 
chloride, and we obtained with solvent A the higher concentration of flavonoids 
(35.30 µg EQ/100 mg DE from batch I and 26.99 µg EQ/100 mg DE from batch II). 
Besides, the higher antioxidant potential with ABTS+ and DPPH+ were obtained 
from extracts with 80% ethanol plus 20% acetone (solvent D) and solvent A, 
respectively. Finally, to corroborate the biological activity of our extracts we made 
antibiotic activity assays using Kirby-Bahuer method, for this purpose we used the 
microorganisms Escherichia coli and Staphylococcus aureus, in which we 
observed inhibition halos ranged from 1.5 and 2.0 cm with concentrated extracts, 
and with dry extracts ranged from 0.2 and 0.7 cm, respectively. Altogether, this 
data corroborates that the extracts from the pomegranate peel serve to inhibit the 
proliferation of bacterial cells. 
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The continuous growth in the population has required major amount of agricultural 
products, which at the same time needs higher quantities of agrochemicals. 
However, the use of agrochemicals results in serious environmental problems. 
Therefore, it is a necessity to increase the agricultural production and the control of 
plant diseases using sustainable agricultural techniques. These techniques could 
include the use of soil and rhizospheric microorganisms as biofertilizers or biocontrol 
agents, in order to obtain high yields.The aim of this work was to find antagonistic 
microorganisms as a biological alternative to fungicides used in different root 
diseases of crops with high economic impact. The 3 phytopathogenic fungi used in 
this work (Rhizoctonia solani, Pythium ultimum y Phytophthora sp.), were isolated 
from root rot. Several, bacterial isolates were characterized in terms of antimicrobial 
activity and as plant growth promoters (PGPB), to propose a biocontrol-PGPB agent 
for various crops and diseases.According to the results obtained, two bacterial 
strains met this criteria. The strains were identified as Paenibacillus peoriae 
NMA1017 and Burkholderia cenocepacia. CACua-24, both inhibited the growth of 
several phytopathogenic fungi, such as R. solani, P. ultimum and Phytophthora sp., 
affecting the morphological stability at macroscopic and microscopic level.  Also, 
these bacterial strains showed important characteristics such as PGPB. The 
antimicrobial activity was also determined in in vitro experiments, which was not only 
limited to phytopathogenic fungi, but also included some genera of phytopathogen 
bacteria.Currently, we are working on the purification and identification of the 
compounds involved in the antagonism of both strains. In addition, biocontrol tests 
have been carried out at greenhouse and field level on cacao and coffee crops, as 
preliminary tests to propose as a biocontrol agent. 
 
 

Keywords: antagonistic compounds, PGPB, inhibition. 

Characterization of biocontrol agents of 
phytopathogenic fungi for their potential use 

in agriculture



Abstract

XXI Biochemical Engineering National Congress
X Biochemical Engineering International Congress

XVI Biomedicine and Molecular Biotechnology Scientific Meetings
Proceedings

JBBR ©2018 Colegio Mexicano de Ingenieros BioquímicosArea Agricultural, Sustainable Development and Natural Products
21-23 March, 2018, Mérida, Yucatán, México

34

 
Amador-De la Cruz N; González-López G; Houbron E; Rustrían-Portilla E; Canul-

Chan M 
 

Universidad Veracruzana. Facultad de Ciencias Químicas - Región Orizaba Córdoba. Laboratorio 
de Gestión y Control de la Contaminación Ambiental .Prolongación de Avenida Oriente 6 

1009, Rafael Alvarado; C.P. 94340 Orizaba, Veracruz. mcanul@uv.mx*  

 
 
Orizaba municipality is located in the region of high mountain of Veracruz State. In 
this place, there is presence of a river and fount. Orizaba is characterized by the 
high level of annual rainfall. Water is fundamental to human life related to personal, 
family and social environments. Its contribution is essential in the economic 
environment of the cities. One way to analyze the use and distribution is using the 
water poverty index (WPI), which was created as an interdisciplinary indicator to 
determine the water access, scar and sustainability. This index is defined by five 
components: access, capacity, use, resource, and environment. WPI indicate that 
water availability doesn´t determine the level of poverty hydric of the countries of 
cities, but if the efficient use. As consequence of this, the goal of the present work 
was to evaluate the hydric availability in the municipality of Orizaba, Veracruz. 
Were necessary to found information to determinate the indicators and their 
validation. The indicator related to access obtain the best value (0.992) which 
indicated that the people have access to clean and save water. On the other hand, 
environment indicator obtains the less value (0.241), this an indicator of the small 
green protected areas. After methodology application was obtained the WPI for 
Orizaba as 62.60. As according to the scale of WPI, Orizaba municipality have a 
poverty level of medium-high. This means that the water availability could be a 
limitary factor to development. Therefore, would be recommendable to establish a 
better monitoring system and trancing for the water.  
 
 
Keywords: sustainability, water management, poverty 
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In the Burkholderia genus there is a group of 22 species named the Burkholderia 
cepacia complex (Bcc) (Weber & King, 2017). This group of bacteria are known as 
opportunistic pathogens. Most of the antimicrobial compounds characterized so far 
in the Bcc are produced by clinical isolates and mostly have antifungal activity 
(Esmaeel et al., 2016). There is a lack of information about antibacterial compounds 
produced by environmental strains of Bcc. The aim of this work is to characterized 
the antimicrobial spectrum of B. cenocepacia TAtl-371, isolated from tomato 
rhizosphere (Caballero-Mellado, et al., 2007) and to identify compounds and genes 
involved in this activity. Inhibition activity was observed in several Gram negative 
bacteria, highlighting the multidrug resistant strain Acinetobacter baumannii BAA-
007, Bcc species from cystic fibrosis patients such as B. multivorans LMG 13010T 

and B. dolosa LMG 18943T,Salmonella Typhimurium LT2, rice pathogen B. glumae 
LMG 2196T and soil isolate Tatumella terrea SHS 2008T. Additionally, antifungal 
activity was observed inhibiting the growth of fluconazole resistant yeasts strains of 
Candida albicans and C. glabrata and the phytopathogens Phytophthora sp. PTCA-
14, Pythium sp. PYFR-14 and Rhizoctonia sp. RHCH-14. Reverse-phase HPLC 
(RP-HPLC) of batch culture supernantant chromatogram presents a main signal 
peak (retention time: 3.01) which was collected and showed antibacterial activity 
against T. terrea SHS 2008T. After selective solvent fraction of B. cenocepacia TAtl-
371 culture supernatant, a dichlotomethane (DCM) fraction showed activity against 
T. terrea SHS 2008T. DCM fraction showed the same RP-HPLC active signal peak 
found on batch culture supernatants. Compund 1 with a molecular ion of 391.2845 
(m/z) was purified and showed this RP-HPLC signal. Antimicrobial activity and 
structure elucidation of compound 1 are in progress.  
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The plant cell culture is a biotechnological tool in the production of a variety of 
metabolites with commercial interest, including the enzymes, also, allow the 
conservation and propagation of native plants. The proteolytic enzymes from 
Jacaratia mexicana can compete in industrial applications where papain is used. In 
our research group, was establishment the cell suspension culture of J. mexicana in 
various bioreactor configuration to produce proteases constantly. The biological 
material for start the cell culture is a limiting in several laboratories, J. mexicana was 
not an exception due the trees growth in wild life. The aim of this work was stablished 
a regeneration protocol for the micropropagation of J. mexicana. Seed of J. 
mexicana were surface sterilized and in vitro germinated. Plantlets from 20 days old 
were cute in explants of 1-2 cm2 and placed in Murashige & Skoog semi-solid media 
culture contained several concentrations (3, 6 and 9 mg L-1) of 2,4-
dichlorophenoxyacetic acid (2-4D). After 2 months of culture in room culture was 
observed the formation of embryogenic callus. Preliminary results showed that 9.0 
mg L-1 2-4 D induced somatic embryogenic callus in higher proportion than other 
concentration of 2-4 D tested.   
 
Keywords: 2, 4-dichlorophenoxyacetic acid, micropropagation, callus  
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The use of isolation techniques and metagenomic analysis have shown that different 
species of bacteria habit in the nodules of the legumes roots.  Some of this are 
nodulating bacteria and other are from the genera that cannot nodulate and whit 
biological and biotechnological functions unknown. Recently in Mexico, the research 
works have been focused to symbiosis of rhizobia with plants from genera Mimosa. 
However, the researches about of diversity and biological activity of the isolates are 
few. The aim of this work, is characterize as PGPR to bacteria isolated from nodules 
of different legumes species. The samples were nodules, plants and soil. This 
samples were collected in Chiapas, Guerrero, Morelos, Tabasco, Veracruz , Yucatán 
and Mexico state. The samples of soil were used to make nodulation experiments 
with bean (var. negro jamapa) as trap plant. Finally, 489 isolates were obtained. The 
isolates are being characterized as PGPR bacteria, identifying taxonomically and 
their nodulation capacity also their effect on the growth of the plant is being 
evaluated. Nowadays, we have found nodulating genera as Rhizobium, 
Paraburkholderia and Cupriavidus, also we found species like Stenotrophomonas, 
Dyella, Pseudomonas, Peanibacillus and Labrys that have functions unknown, but 
these genera have been reported on nodules. However, some isolates are capable 
of fixing atmospheric nitrogen, solubilizing phosphorus producing siderophores and 
producing indole acetic acid. These bacterial isolated could have an important role 
in the promoting growth of crops like bean, soybean and alfalfa.  
 
 
Keywords: Legumes; Nodule; diversity; PGPR 
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Nowadays, the extraction of bioactive compounds has become of importance given 
their biodegradability and low toxicity, unlike chemical compounds that can be toxic 
for both human health and the environment. Jamaica flower (Hibiscus sabdariffa 
L.) contains a wide array of molecules with biological activity, of which the main 
ones include anthocyanins, organic acids, polysaccharides and flavonoids. Four 
different enzymes (cellulase, enzymatic mix, pectinase and glucoamylase) were 
used in this study for the extraction of bioactive compounds. Total anthocyanin, 
phenol and flavonoid content was determined spectrophotometrically. Antioxidant 
capacity was measured using ABTS and DPPH methods. Statistical difference was 
determined using multiple range LSD (p<0.05). Enzymatic methods proposed in 
this study showed a significantly higher (p<0.05) than those of conventional 
methods for anthocyanin extraction in jamaica (Hibiscus sabdariffa L.). Total 
phenol content, total flavonoid content and antioxidant capacity (DPPH ABTS) 
were higher in ethanol extractions compared to enzymatic methods. However no 
significant difference was found when compared to enzymatic mix and cellulase 
extractions (p<0.05) across all varieties studied. 
 
 
Keywords: Hibiscus sabdariffa L.; Anthocyanins; Phenols; Flavonoids, Enzymatic 
extraction. 
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     Recent developments in hyper spectral imaging technology, fluorescence 
techniques, control systems, wireless networks, data collection and analysis 
techniques, coupled to the pervasive use of Unmanned Aerial Systems (UAS) have 
opened a wide range of applications for biotechnology in agriculture and other 
areas such as biological vector investigation in the wild. This paper`s objectives are 
to serve as an introductory discussion on the use of a UAS as a data collection 
platform to perform near real time specialized remote sensing in agro-technology, 
and the use of UAS as a specialized surveying platform monitoring fluorescent-
marked biological vectors inoculated into living plants, animals, and 
microorganisms. This later field is brand new and we defined it as Remote Marker 
Tracking to distinguish it from Remote Sensing. Remote Marker Tracking evolved 
from Remote Sensing, which was originally used by our team to investigate the 
health of sugar cane, corn, and broccoli crop fields (moisture, temperature, and 
chlorophyll content) in the state of Jalisco Mexico. We used a sensor array 
mounted on a drone to perform data collection with a set of hyper spectral cameras 
which gathered imaging data for onboard analysis using trained neural networks 
with algorithms developed for this purpose. Results showed that the use of hyper 
spectral imaging for remote sensing in agricultural applications greatly enhanced 
crop yields and was deemed economically viable. The term Precision Agriculture 
has already been coined to describe it and it has been established as a 
biotechnology tool in the agricultural arsenal. Remote Marker Tracking we believe 
is the next step in Precision Agriculture since enable us to more comprehensibly 
monitor crops, and their micro ecosystem by introducing fluorescent markers used 
to tag pests, biological disease vectors, insect positive and negative effects, and 
even plagues affecting crop fields. 
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Tecoma stans is a traditional plant from America, commonly known as “Tronadora” 
or “Sauco”. Leaves from T. stans are used as an alternative in diabetes treatment.  
In fact, most of the compounds with anti-diabetic activity have been previously 
identified and studied from T. stans extracts: alkaloids (tecomine and tecostatine) 
and phenolic compounds (chlorogenic acid). The aim of this work was to establish 
plantlet and root in vitro cultures from T. stans and verify their alkaloids and 
phenolic content. T. stans plantlets were established in MS medium culture, 30 g/L 
of sucrose, 0.1 mg/L of IBA and solidified with 8 g/L of phytagel. T. stans root 
cultures derived from micropropagated plantlets, were grown in 125-mL 
Erlenmeyer flasks with 50-mL of MS medium culture, 20 g/L of sucrose and 0.1 
mg/L of IBA. The analysis of alkaloids content were carried out in TLC silica 60 
F254 plates using a mixture of chloroform-methanol (4.75:0.25) as mobile phase 
and sprayed with Dragendorff reagent. Mobile phase for phenolic compouds was 
ethyl acetate: acetone: methanol: dichloromethane: water (40:30:12:10:8) and TLC 
plates were sprayed with ferric chloride. Root and plantlet in vitro cultures have the 
same TLC profile in comparison to the ex vitro plant, making them attractive for 
sustainable production of metabolites with biological activity.  
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Soybean seed is a legume consider a basic crop worldwide. The importance of this 
species resides on its high protein and oil content, being of great importance in both 
human and animal consumption (Hartman, West & Herman, 2011). However, 
soybean has among other problems, high phytic acid (PA) and its culture needs 
weed management to avoid 30 to 50% losses (Humer & Zebeli, 2015). Research 
have been carried out to obtain PA low-content cultivars via genetic engineering 
(Kuo et al., 2014; Redekar et al., 2015). As for herbicide resistance, Sulfonilurea 
(SU) resistant plants have been studied and it is known that this phenotype is due to 
a polymorphism in ALS coding gene (Whitcomb, 1999). The genetically modified 
soybean plantations have been halted in Mexico because of a recommendation of 
federal authorities, likely due to pressure of environmentalists. For this reason, the 
generation of soybean bearing phenotypes such as herbicide resistance and low 
phytic acid content have been proposed as desirable; these cultivars can be 
obtained by employing genome editing tools, which would produce genetically-
improved cultivars similar to those obtained with conventional mutagens. For this 
purpose, the use of  CRISPR/Cas9 tools (Bortesi & Fischer, 2015) are currently 
employed to obtain crops with SU resistance and low PA content. The vector 
employed contains the ubiquitin promoter from Zea mays driving the expression of 
Cas9, and a U6 promoter for gRNA transcription. The recombinant vectors were 
introduced to soybean via A. tumefaciens as described (Martinez et al., 2006; Wang 
et al., 2009). The soybean plantlets are currently assessed to identify bi-allelic events 
and test its PA content and the resistance to SU herbicide. 
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Crop improvement has evolved over the years to obtain more productive varieties, 
resistant to pest and diseases and adverse to environmental conditions. A crop, with 
agroindustrial interest, is the potato (Solanum tuberosum L.) since it represents a 
valuable source of nutrients, occupying the 5th place of the vegetables of greater 
economic importance in Mexico and the third worldwide (Kapoor et al., 1975).This 
specie has displayed substantial adaptation to different soils and biotic stress; 
however, current weather and emerging pests are reducing its productivity, 
challenging the narrow resistance of commercial cultivars. In Mexico, potato crops 
are threatened, among other pests, by nematodes affecting 13 to 58% of production 
(Grunewald et al., 2008), being Globodera rostochiensis the one with the greatest 
impact in the country. Gold nematode has a high reproduction rate and viability in 
the soil up to 3 decades without a host, making control and eradication expensive 
and inefficient. Once nematode starts the infection, cell endorreplication is altered, 
inducing the formation of giant cells known as syncytia, necessary for the nematode 
reproduction. To approach nematode control, it was proposed to inhibit via genome 
editing the ccs52 gene expression, which encodes a cell cycle regulator involved in 
endorreplication preventing the syncytia development. Regarding abiotic stress, 
modern potato varieties are sensitive to drought and extreme cold. It was proposed 
facilitating the accumulation of trehalose by modifying the catalytic site of trehalase 
enzyme, responsible of the hydrolysis of this disaccharide. The use of CRISPR-Cas9 
tools were employed and gRNA was designed to target both genes. Editing vector 
with the Zea mays ubiquitin promoter inserted, drived the expression of Cas9 and a 
U6 promoter for gRNA transcription was introduced to potato explants via 
Agrobacterium tumefaciens. Currently, we are identifying mono and bi-allelic 
modifications to select plants for assessing biological performance of genome-edited 
potato plants. 
  
Keywords: < CRISPR/Cas9; potato; drought; nematodes > 
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The melliferous flora is important for beekeeping, have been reported 600 plants 
species that bees visit to collect pollen and nectar. Within this variety of species, 
some are ornamental use for its striking colors or aromas that attract honeybees, 
and others species provide phenolic compounds to honey, among which are the 
flavonoids that are of interest for human health. The study of the melliferous plants 
is necessary because these species contribute to the physicochemical and sensory 
characteristics of honey. The aims of this study was to identify melliferous species 
that have ornamental or medicinal value. It was collected and identified plants from 
different locations in Yucatan, was carried out a review of the literature to determine 
their local uses and proceeded to describe pollen morphology to include them in a 
palinoteca that will be hosted in the southeast unit of CIATEJ. We identified, 
described and presented the pollen morphology of 12 species of melliferous, 
ornamental and medicinal importance, the most representative families were 
Fabaceae, Asteraceae, Bignoniaceae, Boraginaceae, Convolvulaceae, 
Malpighiaceae and Rutaceae  
 
 
Keywords: Melliferous flora; pollen; ornamental; medicinal. 
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The genus Ipomoea is made up of widely distributed species in the tropics. Its main 
characteristic is the existence of secretory cells of resin glycosides in foliar and root 
tissues that constitute a chemotaxonomic marker and are responsible for the 
medicinal properties of some species. Ipomoea carnea Jacq., Has been studied for 
the uses and properties attributed to it, being the ornamental and the meliferous one 
of the most common, in many countries it is used in traditional medicine. The aim of 
the work was the promotion of in vitro germination of I. carnea, with the purpose of 
micropropagation. Closed capsule collections were made in urban areas where the 
individuals are used as ornamentation. Before planting in culture media, a method 
of disinfection of closed capsules was established. Planting was carried out in MS 
culture media at 50 and 100% of their ionic strength, added with two different 
concentrations (0.1 and 0.2 mg / l) of an auxin-like growth regulator Indole-3-acetic 
acid (IAA), using basal media as controls; A total of 6 treatments were performed 
with three repetitions each. For the statistical analysis, the germination percentage 
calculation and germination rate index were performed with respect to the time after 
sowing. The application of IAA resulted in a higher rate of germination rate, although 
the percentage was not higher compared to treatments containing basal medium. 
Seedlings submitted to IAA showed high development of secondary roots, unlike 
those that germinated without a regulator and showed normal root growth. The 
seeds of I. carnea do not have any type of latency in particular because they did not 
present any specific requirement for their germination, as well as the application of 
an auxin (IAA) has a positive effect on the development of the roots of this species 
under in vitro conditions. 
 
Keywords: Seeds; Indole-3-acetic acid; Germination rate index 
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Bletia purpurea is an orchid threatened due to the destruction of its habitat that 
requires strategies for its reproduction. The symbiotic germination of seeds is a tool 
for conservation that allows rapid propagation and large scales of orchid species. In 
this study, a method of disinfecting mature capsules was established and the effect 
of the Murashige and Skoog (1962) medium (MS), Benzylaminopurine  (BAP) and 
Charcoal Activated (AC) on the development of the seed was documented. The 
results were positive in the treatments with MS only, supplemented with BAP (0.5 
mg / L¯¹) and AC. The three treatments showed different results in the development 
of the seed. It was possible to keep 100% of the treatments with the disinfection 
method free of contamination and the effect of BAP on the development of the seed 
was documented for the first time. 
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The Palo Morado tree (Peltogyne mexicana) is an endemic specie grown in the State 
of Guerrero, Mexico. Its heartwood is distinguished by the hardness and attractive 
purple color, which is used by the native people to manufacture wooden crafts and 
the generated wastes are discharged. It has demonstrated which those residues 
contain several purple pigments, they are phenolic compounds with antioxidant 
activity and stability in food matrices. Peltomexicanin is the main pigment present in 
the alcoholic extract from the heartwood, however, the rest of the pigments have not 
yet been identified. In this work we present the in vitro inhibition assays of the 
methanolic extract and the fractions obtained from it, as well as the purification of 
two of the heartwood pigments. The alcoholic extract was obtained by maceration 
with acidified methanol (1% HCl), and from it the semi-polar fraction (FSP) was 
obtained by liquid-liquid extraction (water-ethyl acetate). Fractions A (FA) and B (FB) 
were obtained by extraction in solid phase (C18) of FSP. The pigments designated 
PM2 and PM3 of the extract were obtained from FA and FB, respectively, by column 
chromatography. The in vitro inhibition of the enzymatic activity of α-amylase, α-
glucosidase, lipase, and acetylcholinesterase and xanthine oxidase by were 
determined using inhibition curves trough colorimetric methods. The HPLC-DAD 
analysis of PM2 and PM3 pigments showed tR of 20.79 and 31.86 min, respectively. 
The maximum inhibition (%) of α-amylase was 96.7 ± 1.4% with 2 mg/ml of FSP, for 
lipase of 97.9 ± 1.57% with 3 mg/ml of alcoholic extract, for acetylcholinesterase of 
95.47 ± 3.2% with 3.5 mg/ml of FA, for xanthine oxidase of 96.83 ± 0.64% with 1 
mg/ml of FA. No great inhibition of α-glucosidase was found by any of the inhibitors 
tested.  
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The tree known as Campincerán (Dalbergia congestiflora), is native of Michoacán, 
Mexico, The wood is known for its hardness and resistance to insect attack and is 
used by native people to manufacture musical instruments and the residues are 
discarded.  
In the present work, the antibacterial and antifungal activity of the ethanolic extract 
obtained from the wood waste of Dalbergia congestiflora was evaluated, against the 
bacterium Xanthomonas campestris and the fungi B. cinerea, C. gloeosporioides, 
Curvularia sp., Fusarium sp., F. verticillioides  and Helminthosporium sp., 
microorganisms which mainly attack grape, tomato, mango, orange, rice and 
sorghum crops, causing great economic losses for the producers. 
The obtained data shows that the extract has a remarkable antimicrobial effect 
against the phytopathogenic bacterium with inhibition halos of up to 2.0 cm of 
diameter. In the case of fungi, growth inhibition was observed in most of the strains, 
with the exception of Helminthosporium sp., however, in the fungus Curvularia sp. a 
percentage of growth inhibition of more than 80% was achieved. 
The results provide us with clear information on the activity of the extract against 
phytopathogenic microorganisms, concluding that campincerán extract has the 
potential to become a natural antimicrobial. 
 
 
Keywords: Dalbergia congestiflora; waste; Antimicrobial activity; phytopathogenic 
microorganisms; campincerán 
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Stevia rebaudiana is a plant native to Paraguay; it accumulates active compounds 
called steviol glycosides (SG) that have biological activity against some diseases 
such as diabetes, hypertension and cancer. The in vitro culture allows the growth 
of the species under controlled conditions from any plant organ; such is the case of 
the transformed roots, which owe their name to the genetic agrotransformation 
they have been subjected to. To determine which culture media favors the proper 
growth of the root line, an experiment was conducted using three different 
configurations of medium Murashige and Skoog (MS); full MS salts, 1/2 MS salts 
and full MS salts without vitamins supplemented, all added with 2% of sucrose 
(w/v) in Erlenmeyer flasks kept under agitation at 110 rpm for 6 days, the 
effectiveness of each medium was evaluated by measuring the electrical 
conductivity as an indirect indication of salts uptake, biomass through fresh weight 
(gFW) determination and growth index. The best results were obtained with the 
condition of 1/2 MS salts added with 20 g/l of sucrose and vitamins after statistical 
analysis (p<0.5). Hairy roots growing under the best condition exhibited a 
significantly different behavior to that of the roots growing on the other two culture 
media: growth index of 0.88, 31.75 and 13.57 fold, and biomass accumulation 0.94 
± 0.02 gFW, 1.83 and 1.77 fold, compared to full salts and full MS salts without 
vitamins supplemented, respectably. These improvements in hairy roots growth of 
Stevia rebaudiana establish the basis to further optimization and will be 
implemented in experiments under biorreactor configuration. 
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Pectin is a heteropolysaccharide constituted of D-galacturonic acid units, which can 
be free or partially methyl esterified; it is found in the cell walls of plants and their 
fruits, and, when is extracted, behaves as a gelling, thickener and emulsifier agent.  
Currently, in the food industry, biomolecules such as pectin are getting great 
importance by their technological, biological and nutritional functionality. Therefore, 
the use of citrus waste as a source of pectin could represent an economically option 
viable for this agroindustrial sector. The objective of this work was to evaluate the 
physicochemical characteristics, functional properties and rheological behaviour of 
the pectins obtained from Citrus paradisi and Citrus reticulata wastes. 
Pectin extraction was carried out in a ratio 1:30 (w/v) in citric acid for 90 minutes at 
80°C; subsequently, it was precipitated with ethanol 96°. The yields were 15.40±1.34 
and 8.26±0.47% for C. paradise and C. reticulata respectively. The colour of pectins 
obtained was significantly different (p<0.05) comparing with the control pectin, which 
was brighter; however, the pH, moisture and acidity did not differ with the control 
(p>0.05). Pectins showed a methyl esterification degree between 82 to 84% (high 
methoxyl, same as the control). The molecular weight was 122.15, 37.51 and 87.74 
kDa for C. paradise, C. reticulata and the commercial pectin respectively. In addition, 
the viscosity behaviour increased with respect to concentration, because of water 
retention; many properties, such as gels formation, require pectins with the 
properties reported in this work. 
In conclusion, citrus waste from agroindustries could be a new alternative to obtain 
pectins with similar properties to those already existing commercially. 
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The present work of investigation shows the experimental development to scale 
laboratory to obtain hydroquinone from pyrus communis and arctostaphylos 
pungens, which has great versatility in diverse applications, between which the use 
can be mentioned like inhibitor of reactions of polymerization and in photographic 
development. 
The present investigation is based on obtaining hydroquinone from natural organic 
material, specifically arbutin, glycoside found in the leaves of plants such as: 
bearberry (arctostaphylos uva-ursi), blueberry (Vaccinium myrtillus), and blueberry 
incarnate (Vaccinium vitis-idaea). Arbutin is found in the volatile oil of star anise 
(illicium verum) and has been isolated from the bark and buds of the pear tree. The 
research will focus on the selection of the route of separation, extraction and 
obtaining of hydroquinone, considering the availability of the raw material, the 
extraction methods that can be used, and a proposed route to obtain it is included. 
Introduction: Conscious of the technological and economic needs of the country, it 
is evident the utility offered by all the studies aimed at the partial or total 
substitution of imports of products that can be manufactured in Mexico, specific 
case of hydroquinone, an import reagent, which have great versatility in various 
applications, among which can be cited the use as inhibitor of polymerization 
reactions and in photographic development; as an antioxidant and stabilizer. 

Obtaining hydroquinone from pyrus 
communis and arctostaphylos pungens

 

Keywords: Hydroquinone 1, Routes of synthesis 2; Extraction 3. :  
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Introduction: Gram positive and Gram negative bacteria that are part of the 
microbiota of the human mucous membranes are observed as the main responsible 
for infections in chronic wounds, including diabetic foot ulcers. PEBISUT® is a 
biodegradable adhesive based on dextrin associated with zinc oxide, which has 
shown potent anti-inflammatory activity and healing of damaged skin, however it has 
not been reported to present antibacterial activity. Objective: To study if PEBISUT® 
has antibacterial activity against several species of bacteria that have been related 
as causal agents of chronic wounds. Material and methods: A procedure was 
implemented in which bacterial inocula adjusted with the McFarland nephelometer 
were challenged at a 50% concentration of PEBISUT®. Results: PEBISUT® exerted 
a direct and potent bactericidal action against Staphylococcus aureus and 
Staphylococcus epidermidis within 24 h of exposure. The results obtained for the 
yeast Candida albicans, the bacteria Escherichia coli and Klebsiella pneumoniae 
showed that its elimination required 7 days. Additionally, it was demonstrated that 
bactericidal activity occurred 24 h after challenge of methicillin-resistant strains of S. 
aureus, which were isolated from diabetic foot wounds and nosocomial infections. 
Conclusions: PEBISUT® exhibited antimicrobial activity against Gram-positive and 
negative bacteria, as well as C. albicans, which frequently occur in chronic wounds, 
and it is suggested that this medical device could be considered effective in the 
treatment of patients with chronic wounds. 
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INTRODUCTION: Thevetia peruviana (Pers.) K. Schum is a small tree that produces 
several compounds in its leaves, fruits, seeds and roots, which have pharmaceutical 
application and are considered biologically active compounds as insecticides, 
fungicides and bactericides. One of the most prominent compounds of the plant is 
peruvósido (4). Peruvidoside is considered a cardiotonic glycoside (the mechanisms 
of action of cardiotonic glycosides are mediated directly or indirectly by the inhibition 
of the sodium / potassium pump enzyme, Na / K-ATPase) (5). The objective of the 
present work was to evaluate the volatile components of leaf extracts of T. peruviana 
(Pers.) K. Schum. 
METHODS: Identification of volatile components of the extracts by gas 
chromatography coupled to mass spectrometry (CG-MS). 
For the identification of the volatile components present in the extracts, it was carried 
out using the gas chromatography technique coupled to mass spectrometry in an 
Agilent 7890 A gas chromatograph, equipped with a mass detector 5975 C and a 
DB- column. WAXter polyethylene glycol (6). 
RESULTS: In the chloroform extract, the most abundant compounds were the 1,1-
Bichloropropyl-2-octanoic acid, 2-Hexyl-methyl ester (29.52%) and an unidentified 
compound (12.79%); and finally, for hexane, the most abundant compounds were 
three alcohols, a fatty acid and a flavonoid, 1-Methylcyclopentanol (14.17%), 5-
Methyl-3-hexanol (11.40%), 3-Methyl-4-heptanol (10.85%), Octose (10.70%) and 3- 
Acetoxidodecane (10.20%). In a study carried out by Zibbu and Batra (2011), they 
identified volatile compounds of Thevetia peruviana, the most abundant being Di 
isopropil (48% of the area) and trichloromethane (0.10%). 
CONCLUSIONS: In relation to the scientific literature, the compounds possibly 
responsible for the antifungal activity identified in this study are (Z) -3-hexen-1-ol and 
1-Decanamin. 

 
Keywords: Thevetia peruviana 1; fungicides 2; Fusarium oxysporum. 
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Ellagic acid is a polyphenolic compound obtained by the degradation of 
ellagitannins that can be found in various fruits and plants, which has a large 
amount of applications in various areas. There has been done a lot of research of 
the production of ellagic acid where organisms have been used to produce tannase 
and β-glucosidase enzymes and ellagitannins, like different strains of filamentous 
fungi of the gender Aspergillus; nevertheless, the use of fungi leads to an increase 
in the amount of substrate required for their growth and it demands more time for 
its fermentation. Therefore, the development of alternative methods is investigated 
to improve said process using non-conventional yeasts as microorganisms 
producing the enzymes of interest. The determination of enzymatic activity for 
tannase has begun with the following microorganisms: Debaryomyces hansenii 
ATTC ISA1510, Debaryomyces hansenii PYC2968, Candida parapsilosis, Candida 
utilis ITMLB02, Pichia pastoris PYCGS115, Pichia kluyveri Y13, Issatchenkia 
terricola Y14. Each one was previously conditioned among the solid culture YPD 
with tannic acid as inducer. Using growth kinetics, the consumption of substrate, 
the growth of the biomass, pH, and protein was determined. Additionally, the 
enzymatic activity of each of the strains was evaluated by two methods, the first 
being a modification of the method proposed by Sharma et al., 2000, using 
rhodamine, while for the second evaluation a modification was used of the 
methodology of Yosuke Nishitani et al., 2003, using methyl gallate. The obtained 
results indicate that the seven evaluated non-conventional yeasts demonstrate 
enzymatic activity of precisely the tannases, which have been extracellularly 
quantified and of which stand out D. hansenii ISA1510 with 0.0081 μmol/Lmin and 
P. pastoris with 0.0111 μmol/Lmin. 
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Invasion of aquatic systems by exotic fishes, widely recognized as the consequence 

of human mediated environmental intervention, has become the prominent threat to 

biodiversity in the recent years. Species of Pterygoplichthys are widespread invasive 

fish known from many areas outside their native ranges, including Hawaii, Mexico, 

Puerto Rico and United States. In Chiapas, is reported in the localities of Catazajá, 

Palenque, Ostuacán and the Grijalva river (Muralidharan, Guevara, 2008). In 

addition, P. pardalis can tolerate and breed in a variety of aquatic habitats, including 

polluted environments. The lack of effective predators also contributes to a natural 

abundance of these catfish. In some places, they have an alternative to use in the 

formulation of aquaculture diets, tilapia fed a diet made with this flour have increased 

growth. However, in the state of Chiapas, is still scarcely documented, that allow us 

to meet the repercussion of polluted habitat on catfish. The objective of the present 

study was to evaluate of the physico-chemical parameters in the quality of the water 

in two regions of the Grijalva river of the state of Chiapas, which will meet the impact 

caused by the pollution in the catfish for its future exploitation. The study area is 

located in the margin of the Peñitas dam in locality of Ostuacán. Physicochemical 

parameters were measured, such as dissolved oxygen, pH and temperature (NOM-

001-SEMARNAT-1996) and the microbiological analyzes (aerobic mesophiles, fecal 

coliforms, Staphylococcus aureus and Salmonella sp.) in flesh (NOM-027-SSA1-

1993). These results show the impact of contamination on this species (P. pardalis) 

for future use in the region. 
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Habanero pepper (Capsicum chinense) is known because of its high pungency 
attributed to capsaicinoids. Nevertheless, other important of phenolic compounds 
are distributed in different parts of the plant, and it is known that these compounds 
influence the ability of the plant to compete and survive in its environment. The 
importance of the study of these compounds lies in better understanding their 
ecological function. 
Polyphenols are an extensive group of secondary metabolites present in plants. The 
appropriate combination of extraction techniques, separation and detection are 
important for the study of these compounds. The use of high efficiency liquid 
chromatography (UPLC) coupled to photodiode array detector (PDA) and mass 
spectrometry (ESI – MS), is ideal for the analysis and characterization of these 
molecules.  
In the present work the profile of polyphenols in leaves and roots of Capsicum 
chinense plants is analyzed by UPLC – PDA / MS. As a result, the separation of two 
compounds present in root (R1 and R2) and seven in leaves (H1 – H7) was 
achieved. The analysis with PDA revealed the spectral fingerprint of these 
compounds and that they present maximum absorption peaks at wavelengths similar 
to those of several polyphenols. At the same time, it was possible to obtain the mass 
spectrum of the two compounds found in the root and three found in leaf (H1, H2, 
and H3). The data collected are useful for the structural and functional 
characterization of these molecules. The results show that UPLC – PDA / MS is a 
suitable technique for the exploration and characterization of new polyphenolic 
compounds in Capsicum chinense to study its biological function, considering that 
the profile of these compounds changes in different parts of the plant. 
 
Keywords: polyphenols; Capsicum chinense; high efficiency liquid chromatography, 
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Corn cobs and rice straw are agro industrial wastes with high content of cellulose, 
hemicellulose and liginin, and also are important sources to produce cellulosic 
ethanol. The pretreatments methods used in these biomasses were organosolv and 
alkaline. The wastes in the alkaline pretreatment were autoclaved for 30 min at 121 
°C and to digest was used NaOH, whereas in the organosolv treatment the residues 
were heated at 190 °C for 90 min and was employed aqueous ethanol as solvent. 
The objective of this study was to determinate the relation between the 
pretreatments and the lignocellulosic composition of the agricultural wastes. The 
results showed that using the organosolv method the xylans decreased 34% on corn 
cobs and 27% on rice straw, the content of cellulose increased 52% on corn cobs 
and 67% on rice straw and the content of lignin decreased 43% on corn cobs and 
54% on rice straw. For otherside, using the alkaline procedure the xylans decreased 
62% on corn cobs and 56% on rice straw, the content of cellulose increased 38% on 
corn cobs and 45% on rice straw and the content of lignin decreased 59% on corn 
cobs and 61% on rice straw To conclude is important that using pretreatment 
technologies can modify the content of cellulose or lignin on agricultural wastes to 
facilite and improve the production of cellulosic ethanol. 
 
Keywords: Agricultural wastes, cellulosic ethanol, lignocellulosic composition, 
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The present contribution aims to give a general overview of the current energy situation and suggest some 
sustainable energy alternatives. First, it shows a brief history about the raw materials used for the production of 
energy over time, having a high dependence on fossil fuels, since it has been estimated that more than 90% of 
the energy consumed comes from non-renewable resources. renewable as oil, gas and coal. It is also 
mentioned that oil is undoubtedly the main source of energy used today and therefore its reserves are 
inevitably depleted. In addition to causing and increasing the problems of environmental pollution. 
Subsequently, it is suggested that to achieve energy and environmental sustainability, it is necessary to 
develop alternative sources that can reduce the emission of greenhouse gases (GHGs) that are toxic, as well 
as a decrease in the use of water and a reduction in the energy production costs. One of the alternatives 
proposed with this research is the production of biofuel (biodiesel), citing the main characteristics of the raw 
material used and production systems. Finally, some solutions are suggested that are being developed 
worldwide to face this current energy situation, using tools from biotechnology and environmental chemical 
engineering. 
The research project aims to study the main variables that affect the yield of the transesterification reaction of 
Jathropha curcas L vegetable oil toxic variety using a specific immobilized enzyme as a biocatalyst, and 
comparatively analyze the feasibility of adapting the process to a reaction system comparing for this, the 
degree of bioconversion. Reason for which, initially it will be necessary to carry out tests of characterization 
and selection of the raw materials, and of the enzyme (Aw, MET, SEM, AFM, ,FPLC, Specific activity, circular 
dichroism, pH, etc.), of the type of immobilization to be used. The operating parameters to be controlled will be: 
temperature, type of biocatalyst, biocatalyst concentration, oil / ethanol molar ratio, oil mass and reaction time. 
Vegetable oil of J. curcas L of the toxic variety will be worked, since these crops represent an abundant native 
resource in Mexico, which could be exploited, it does not compete in agrifood production because it has toxic 
compounds and this species is considered as weed, and Due to its high fatty acid composition, it is the most 
appropriate for large scale biodiesel production. Qualitatively, the formation of ethyl esters (biodiesel) will be 
verified at the end of the chemical process, using gas chromatography coupled to masses. In addition, with the 
previous study of the characteristics of the enzyme, it will be possible to establish the adequate conditions in 
which it must be adjusted to carry out the reaction in a reactor type to be selected, in order to demonstrate that 
this type of reactor is economically viable for better values of conversion to biodiesel and the reuse of the 
enzyme. 
. 

Keywords: lipase, FPLC, enzyme, biodiesel, bioreactor 
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Phosphorus (P) is an essential macronutrient for the growth and development of all 
living beings, as it forms part of the composition of organic molecules essential for 
life. 
This is a non-renewable resource and world reserves are depleted quickly. Current 
phosphorus reserves are estimated to be halved between 2040 and 2060, which, 
together with the fact that prices for phosphorus fertilizers are constantly increasing, 
makes it necessary to seek sustainable fertilization strategies. 
The availability of phosphates in liquid medium is low in lakes and ponds; is generally 
found in complex forms that are insoluble such as tricalcium phosphate (Ca3(PO4)2). 
The microorganisms such as Azotobacter sp., solubilize phosphate and allow their 
availability for maximum utilization.  
The objective of this work is the evaluation of Azotobacter nigricans to solubilize 
phosphate. 
In Jiang medium, at an initial concentration of tricalcium phosphate of 2 g / L, in test 
with glucose there is a decrease in pH at 168 hours of 4.83 with 14.2% phosphate 
solubilization, due to the production of organic acids, however they are sucrose at 
72 hours the pH of the medium is 4.28 with 26.05% solubilization. 
 
Keywords: Azotobacter nigricans, Phosphate solubilization, Tricalcium phosphate, 
Liquid medium 

Assimilation of insoluble phosphate (Cas 
(PO4)2) BY Azotobacter nigricans, in liquid 

medium



Area Bioenergies and Environmental Technology
21-23 March, 2018, Mérida, Yucatán, México

                      
 

Abstract

59 JBBR ©2018 Colegio Mexicano de Ingenieros Bioquímicos

XXI Biochemical Engineering National Congress
X Biochemical Engineering International Congress

XVI Biomedicine and Molecular Biotechnology Scientific Meetings
Proceedings

 

 
Acevedo Sandoval Otilio A.1; Cuevas Díaz María C.2; Vázquez Rodríguez 

Guadalupe4; Gutiérrez Alcántara Eduardo J.3; Tirado Torres David4* 
1
División de Investigación, Desarrollo e Innovación, Universidad Autónoma del Estado de Hidalgo, 

Km 4.5 Pachuca Actopan, Torres de Rectoría 4° piso, Pachuca, Hgo., México. 
2
Facultad de Ciencias Químicas, Universidad Veracruzana, Av. Universidad Km 7.5 Col. Santa 

Isabel, Coatzacoalcos, Ver., México. 
3
Facultad de Ciencias Químico-Biológica. Universidad Autónoma de Campeche, Av. Agustín 

Melgar S/N, Buena Vista, CP: 24039, Campeche,  Camp., México. 
4
Departamento de Ingeniería Civil, División de Ingenierías, Campus Guanajuato, Universidad de 

Guanajuato, Av. Juárez No. 77, Col. Centro, Guanajuato, Gto., México. Email: 
datira_torres@hotmail.com 

 
The use of microbial consortia composed of bacteria and fungi presents higher 
rates of polycyclic aromatic hydrocarbon (PAH) degradation and is, therefore, 
essential for the remediation of contaminated soils. A microbial consortium 
compound comprising Ochrobactrum intermedium and Pleurotus ostreatus was 
found to be capable of degrading PAHs of crude oil in soil. This research studied 
the degradation capacity of a consortium composed of O. intermedium and P. 
ostreatus and the degradation capacity of both the bacteria and the fungus 
individually. The soil was artificially contaminated using two crude oil 
concentrations corresponding to 86,000 and 172,000 mg kg-1. The concentrations 
of PAHs extracted from the two concentrations of crude oil were 138.16 and 
268.03 mg kg-1, respectively, with respective extraction resins of 78.3 and 73.5%. 
In total, the biodegradation of 10 PAHs were studied. Fluoranthene, indene[1,2,3-
cd]pyrene and benzo[g,h,i]perylene were completely removed by the consortium 
after 50, 80 and 50 d of incubation, respectively. The rate at which anthracene, 
pyrene, chrysene and benzo[a]anthracene biodegraded in the presence of the 
microbial consortium were 96%, 86%, 98% and 98%, respectively, after 110 d of 
incubation. In this study, higher rates of degradation were obtained with the 
consortium than when the components were used individually, showing that 
consortia composed of fungi and bacteria are an efficient technology for degrading 
xenobiotics, as is the case with PAHs. 
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The growing world population generates a greater demand of food, therefore more 
arable land. The use of petroleum has resulted in the contamination of large 
extensions of land with hydrocarbons, which have multiple toxic effects on living 
beings. Those effects do not allow agriculture on these lands. A microorganism with 
the ability to live in these environments and use hydrocarbons as a carbon source is 
essential for the recovery of these soils.  
Soils contaminated by hydrocarbons lack nutrients that can be assimilated by living 
beings or have been displaced by the pollutant. Nitrogen fixative microorganisms 
with hydrocarbonoclastic properties are of interest for bioremediation since they can 
act as biofertilizers using the contaminant as an energy source and fixing nitrogen in 
the soil as they grow.  
The objective of this work is to isolate and identify morphologically and molecularly 
a nitrogen-fixing strain with hydrocarbonoclastic properties, from contaminated soils 
of the Ex-Refinery 18 de Marzo; as well as to determine its hydrocarbonoclastic 
capacity under normal and nitrogen fixation conditions. 
The strain 6-1 was identified as Starkeya novella. Is able to grow on plates with 
modified Rennie medium without nitrogen source and without other carbon source 
than kerosene hydrocarbons (0.5 mL). For molecular identification, 16S rRNA was 
amplified. The percent degradation of hydrocarbons was carried out after a kinetic 
of 144 h by gas chromatography. It is concluded that the isolated strain is able to 
grow using kerosene hydrocarbons as the sole source of energy and fix atmospheric 
nitrogen. 
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Emerging contaminants are compounds of different origin and chemical nature, 
including steroidal hormones, which represent a problem in the treatment of 
wastewater. 
There are bioremediation studies and it has been found that these treatments are 
not one hundred percent efficient for the elimination of these contaminants. 
In this work we propose to treat these hazardous waste using two strains of 
zygomycete fungi, Cunninghamella echinulata and Cunninghamella elegans that are 
capable of metabolizing progesterone by inducing enzymes with which they degrade 
and break the molecular bond and can use them as a carbon source. Another 
enzymatic mechanism that these fungi present through the biotransformation of 
progesterone by changing its polarity presenting a cometabolic effect of 
detoxification. 
Experiments were performed in liquid culture at concentration 80 mg/L it was found 
that Cunninghamella echinulata and Cunninghamella elegans have the ability to 
biotransform progesterone in three hydroxylated byproducts, which were observed 
in thin-layer chromatography (TLC), this biotransfromation occurs in the first 8 hours 
of fermentation obtaining good yields in the treatment of this pollutant. 
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Chitosan is a chitin deacetylated derivative with polycationic nature in acidic 
dissolution. Is considered as versatile and promising biomaterial by the food, medical 
and biotechnological industries for its biodegradable and biocompatible behavior. As 
antimicrobial, has proven to be effective against a variety of fungi and bacteria, being 
its main mechanism of action the destabilization and permeabilization of the 
cytoplasmic membrane. In Ustilago maydis, one of the top ten fungi study models, it 
was demonstrated a high sensibility against low concentration of chitosan using as 
an antifungal compound, observed a complete cell membrane destruction resulting 
in cell death. As part of a mechanistic study to understand the mode of action of this 
polycationic compound against microorganisms, it was developed several mutant 
strains with deletions on different membrane transporters using the golden gate BsaI 
technique. In the primary approach, Dum11514/03895 mutant, a strain with 
hypothetical high-affinity glucose transporter deletion seemed to be a chitosan-
resistant strain. After morphological characterization by SEM and TEM in basal 
conditions, mutant strain was placed in liquid an solid minimal medium added with 
1mg/mL of chitosan using wile type strain as a comparative control. In both cases, 
Dum11514/03895 had a higher growth than the control strain in presence of this 
concentration of chitosan. Electron microscopic analysis showed that the mutant 
strain maintained an integrity in its cellular membrane, whereas the control cells were 
collapsed and died. This result is an evidence that glucose transporter is related to 
the sensibility of U. maydis versus chitosan. It should be noted that the deletion in 
this transporter generates a greater number of mitochondria in Dum11514/03895  
strain compared to the wild type so that an energy-dependent mechanism can be 
determinate for the resistance of the strain against chitosan. 
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Pharmaceutical compounds (PhACs) are bioactive molecules that interact at 
different physiological levels leading to a therapeutic effect on the host. However, 
they are considered to be emerging contaminants (ECs) due to the lack of 
awareness of the side effects on marine and terrestrial ecosystems, as well as the 
lack of uniform legislation for their releases. Bioremediation is a strategy of 
removing contaminants using bio-materials (living or not) from the environment. 
Fungi are microorganisms endowed with a series of intra and extracellular 
mechanisms that allow them to metabolize or co-metabolize variety of substances, 
including a myriad of xenobiotic compounds, making them a potential 
bioremediation tool. As a background, we established the parameters for the 
degradation of diclofenac, in preparative lab scale using an ascomycetes fungus 
isolated from a highly contaminated environment (patented data). The objective of 
this work was to scale up the process and to evaluate the optimal conditions for 
diclofenac removal. For the scaling step, a fluidized bed bioreactor in culture by 
stationary batch, with an aeration column, and automated pH control was set up. 
Free and immobilized fungus biomass was compared for the elimination of the 
diclofenac. Samples were taken every 2 hours and at each sampling point, the rate 
of elimination of diclofenac, pH, residual glucose, temperature, dissolved oxygen 
and toxicity of the effluent was determined. As a result, a satisfactory scaling of the 
process was obtained by observing a 100% diclofenac elimination rate within 48 
hours. Negative and abiotic controls of the process showed negligible diclofenac 
removal. The metabolites were analyzed by UHPLC-MS and a partial pathway of 
degradation was deduced. SEM microscopy of the fungal colonized supports 
showed that main mode of adhesion was by mechanical behavior, since not biofilm 
generation was observed. The effluent formed during the process was less toxic 
than the original. 
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Serratia rubidaea is a Gram-negative bacteria and is currently known for presenting 
metals resistance; one of those metals is Chromium (VI). This metal is non-essential 
and toxic for human, plants and microorganisms and it’s widely used in the industry, 
causing environmental pollution. Bacterial mechanisms of metal resistance are 
diverse and include intra and extracellular interactions. Exopolysaccharides (EPS’s) 
are an example of extracellular mechanisms that provides bacteria protection 
against situations of environmental stress. The objectives of this research were: 
determine the minimum inhibitory concentration of Cr (VI); evaluate the growth 
kinetics with and without Cr (VI) and the conditions for the production of EPS’s. The 
minimum inhibitory concentration of Cr (VI) was 100 mM, presumptive test for EPS’s 
production on agar with Congo Red was positive; glucose, glycerol and acetate were 
used as a carbon source for EPS production, acetate 1% was the best carbon 
source. EPS’s production with acetate 1% and Cr (VI) has no significant difference 
from the 30 mM to 100 mM concentration. In conclusion S. rubidaea can be used 
thanks to its resistance to chromium as an alternative for the removal of chromium 
from the environment, as well as the production of EPS that can be used for 
biotechnological purposes.  
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Xenobiotic compounds are foreign to the human body, they have a chemical 
structure that is rare in nature. One of its most important characteristics is the long 
time of degradation and the high level of toxicity. Biotransformation of phenanthrene 
and pentachlorophenol and the cometabolism detoxification effect were studied by 
Cunninghamella blakesleeana var. elegans CDBB-H-256. Experiments were 
performed in liquid culture at different incubation times, biomass was determined, 
residual phenanthrene and pentachlorophenol, and more polar formed products 
were analyzed by thin layer chromatography. The results of the inhibition were 25% 
with the addition of phenanthrene and a complete inhibition when the 
pentachlorophenol was added. More polar products were identified inside and 
outside the mycelium of Cunninghamella blakesleeana var. elegans CDBB-H-256. 
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6-chloronicotinic acid (6-CNA) is a common intermediate during degradation of some 
neonicotinoids, as imidacloprid or thiacloprid, wich is nocive for non-target 
organisms, beetwen them, bees are one of the most affected. 6-CNA has been found 
in soil, bees, polen, honey and wax, exhibiting same toxic effects than parent 
neonicotinoids, only needing higher doses. Due to the high amount of 6-CNA found 
in the environment, selection of a microbial community capable to fully-degrade this 
compound was proposed. To reach this objective, samples of activated sludge were 
used as inoculum in batch enrichment cultures. The selected microbial community 
reached removal efficiencies of 87.1%, measured by spectrophotometry. Then, the 
community was transferred to a packed-bed column. After support colonization, 
continuous process was started and operated to volumetric loading rates varying 
from 0.9 to 5.52 mg L-1h-1. The global removal efficiencies rounded 90%, for all the 
loading rates tested. The most abundant and cultivable microorganisms were 
isolated. Eight different colony morphologies were found, corresponding to the 
genera: Paenibacillus, Staphylococcus, Micrococcus, Chryseobacterium, 
Rhodococcus, Ensifer, Variovorax and Microbacterium.  Afterward, isolates were 
tested individually to degrade 6-CNA in suspended cultures. No one was found 
capable to degrade 6-CNA. However, a combination of the genera Variovorax sp., 
Ensifer sp., Rhodococcus sp. and Micrococcus sp. was able to degrade 100% of the 
6-CNA, after eight days of being inoculated. 
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Due to its flesh and flavor, the Japanese oyster Crassostrea gigas is cultivated 
worldwide, but as filter feeders, this bivalve may bioaccumulates heavy metals from 
different pollution sources, rendering them unsafe for human consumption. Goals. 
The objective of this study was to determine the heavy metal concentrations in 
cultivated oysters from a farm located in the Estero La Pitahaya, Guasave, Sinaloa, 
México, during 2011. Limit concentrations were analyzed based on international and 
Mexican regulations. The soft tissue of C. gigas was analyzed monthly (March- 
December 2011) for cooper (Cu), cadmium (Cd), chromium (Cr), nickel (Ni), lead 
(Pb), zinc (Zn), arsenic (As), and mercury (Hg). The mean values (μg g-1, dry weight) 
for Cu, Cr, Cd, Ni, Pb, As, Zn, and Hg were: 51.42±25.92, 24.97±32.38, 13.84±4.22, 
10.26±12.18, 2.18±1.28, 0.37±0.08, 267.42±92.29, and 0.02±0.01 μg g-1 (d.w.), 
respectively. The results suggest that metal burdens could be influenced by 
anthropogenic activities such as agriculture and aquaculture surrounding the culture 
zone. Cu, Cr, Cd, and Pb levels (μg g-1, fresh weight) were above the maximum 
permissible values and thus pose a threat to human health. Metal concentrations 
must be monitored periodically. 
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In the present work was studied the production of second generation bioethanol from 
pineapple husk for use as a biofuel (Ananas ssp.), using the yeast Saccharomyces 
cerevisiae. The raw material was obtained from waste generated from the municipal 
markets of Martinez de la Torre, Veracruz. The choice of the optimal treatment 
to obtain a higher concentration of reducing sugars was carried out using a design 
23 with the following factors: pretreatment (with delignification and without 
delignification), acid (1.25% and 5%) and solid-liquid ratio (1: 0.5 and 1: 5). It was 
carried out a comparison of means (Dunnett, α = 0.05%) used Minitab® 17, because 
there  was  no  significant  difference  between  treatments  6  and  8 (treatments  
with  higher  concentration  of  reducing  sugars)  since  treatment  6 employs a Acid 
concentration lower than 8, treatment 6 was chosen as the optimal method for 
obtaining reducing sugars, thus discarding the use of delignification with NaOH. 
By multiple means comparison (Tukey, α=0.05%), three treatments were performed: 
1) activated carbon. 2) witness. 3) charcoal. No difference was observed between 
treatments 2 and 3, however, it was considered the best treatment for those that did 
not receive charcoal, since it would have a lower cost to obtain bioethanol. The 
concentration of bioethanol was quantified by HPLC, the highest concentration 
obtained was 41.4 g L-1 of bioethanol, which represents a yield of 66%, higher than 
that reported in previous studies. A more economical method was developed by 
avoiding the delignification process, the detoxification process and by decreasing 
the acid concentration in the acid hydrolysis process. 
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A viable alternative for wastewater treatment are Artificial Wetlands (HA), which 
are purification systems composed of substrate channels and plants through which 
water flows; in this process, a reduction of pollutants is carried out by biological 
and physicochemical means. This study explores the design, construction and 
operation of HA with monoculture and polyculture of the species Hippeastrum and 
Spathiphyllum and the evaluation of efficiencies of organic matter, pathogens and 
nutrients removal. It was placed out in the facilities of the Technological Institute of 
Orizaba, next to the pilot plant for the treatment of solid waste located in Orizaba 
Veracruz, Mexico, near the anaerobic reactors for the treatment of RSO, obtaining 
this waste of the Emiliano Zapata Market in the same city, consisting mainly of 
fruits and vegetables for obtaining the liquid fraction, treating it in an anaerobic 
reactor with an inverse fluidized bed and feeding the effluent to the HA cells. The 
adaptation period of both species was carried out by feeding the HA system only 
with natural water for 30 days, then using the anaerobic reactor effluent, however, 
a dilution was necessary, due to high average concentration of 20 gCOD/L∙d and 
pH of 6.5-7, where these systems resist loads of 4 gCOD/L∙d. Therefore, it was fed 
at concentrations of 1 to 8 gCOD/L∙d in periods of hydraulic residence time of 3 
days twice per concentration, with an applied volumetric load of 2.6181 gCOD/L∙d, 
thus exceeding twice the amount of load registered in the bibliography. According 
to the data above, secondary treatments are possible, in which complements the 
degradation of organic matter in wastewater obtaining removals of up to 95% for 
COD in HA, exceeding twice the amount of the loads presented in other studies. 
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Comparative study of five types of dehydrated 

vegetable biomass for the removal of 
hexavalent chromium in the prepared solutions 

 

 

 

In Durango, industrial processes of steel, paints, dyes, ceramics and mining are developed. They all 
produce as waste, heavy metals such as hexavalent chromium, contaminating medium metal, the 
Tunal River in Durango, is an example; Hexavalent chromium can damage agriculture; The flora and 
fauna of aquifer systems are also affected, causing damage to fishing activities and life cycles. One

treatment option may be bioadsorption,

which is defined as the uptake of contaminants from an aqueous solution by a biological material

through physicochemical or metabolic mechanisms. Evaluating five types of dehydrated vegetable 
biomass in the process of Cr (VI) elimination was the objective of this

study. The studied biomasses were coffee and canary residue, chili and papaya seeds and eggshell. 
The  variables  used,  "type  of  biomass",  "contact  time"  and  "chemical  treatment".  A  solution  of

potassium dichromate was prepared at a concentration of 60ppm and from there was biosorption 
of  hexavalent  chromium.  The  quantification  of  results  was  performed  in  a  single  beam  VIS 
spectrophotometer model  S-2100UV  + -E  single  beam with  a  wavelength  of  440  nm. The  results

showed that the best biomass for the adsorption of chromium, with acid

treatment,  was  the  coffee  residue  and  the  best  with  alkaline  treatment  was  the  papaya  seed 
p,owder with a processing time of 20 m. inutes.

Key words: Environmental pollution, bioadsorption, heavy metals
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Neonicotinoids are a relatively new and very popular class of insecticides, with use 
in more than 120 countries. These compounds share a common mode of action: 
mimic the action of neural transmitters that affect the central nervous system, 
resulting in the death of insects considered as pests of crops. One of these 
insecticides is thiacloprid widely used to protect several crops of social and 
economic interest and due to abuse in its use and its physicochemical properties is 
that it can contaminate surface waters causing an environmental impact that 
affects aquatic ecosystems, in addition to existing evidence that this type of 
insecticide is killing bees. For these reasons, it is necessary to develop biological 
processes to eliminate this type of pollutants from the environment. 
This study shows the results of isolation, selection and evaluation of microbial 
communities capable of using thiacloprid as the sole source of carbon, energy and 
nitrogen. 
Initially, agricultural soil samples were collected, microbial communities previously 
isolated and capable of degrading other pesticides and water samples from a 
domestic effluent treatment plant were also tested.  A minimum mineral medium 
and the commercial mixture Calypso (40% thiacloprid) as the sole source of 
carbon, energy and nitrogen were used. By enrichment technique with successive 
transfers were able to isolate three microbial communities capable of degrading 
thiaclorpid, determined the concentration of the insecticide by high-performance 
liquid chromatography (HPLC).  The evaluation of the degradation was made in 
batch culture with the microbial community selected and immobilized in fragments 
of volcanic rock, obtaining removal efficiencies of 90% and a volumetric removal 
rate of 0.12 mgL-1h-1, values higher than those reported in the literature. 
 
Keywords: neonicotinoids, thiacloprid, microbial community, degradation. 

 
Isolation, selection and evaluation of microbial 
communities capable of degrading thiacloprid 

insecticide 



Abstract

XXI Biochemical Engineering National Congress
X Biochemical Engineering International Congress

XVI Biomedicine and Molecular Biotechnology Scientific Meetings
Proceedings

JBBR ©2018 Colegio Mexicano de Ingenieros BioquímicosArea Bioenergies and Environmental Technology
21-23 March, 2018, Mérida, Yucatán, México

72

 

 
Andrea Llanos- Reyesa, Karina Rosetea, Sara Luz Moralesa, Carolina Peña 

Montesa and Amelia Farrésa. 
aUniversidad Nacional Autónoma de México, Facultad de Química, Departamento de Alimentos y 
Biotecnología, Conjunto “E”. Facultad de Química. UNAM. Avenida Universidad, 3000, Ciudad de 

México., C.P. 04510. Electronic mail: andrea.llanre@gmail.com , farres@unam.mx  

 

Polyesters excessive consumption in daily life has had a negative impact on the 
environment. To achieve a faster degradation enzymes have been used and among 
them, cutinases have been employed successfully to hydrolyze a wide variety of 
polyesters. In the research group, four cutinases from Aspergillus nidulans have 
been identified, isolated, cloned and expressed in Pichia pastoris. Of these four 
cloned enzymes, ANCUT 1 and ANCUT 2 have provided effective results in the 
degradation of polyesters .The objective of this study is to evaluate the degradation 
potential against different polyesters using the ANCUT3 and ANCUT4 recombinant 
cutinases of Aspergillus nidulans, due to their close phylogenetic relationship with 
ANCUT 1 and ANCUT 2, which suggests  that they could also  carry out this 
process.The ability of these enzymes in the degradation of polyesters was evaluated 
using polycaprolactone (PCL), polybutylenesuccinate (PBS), polyethylenesuccinate 
(PES), polylactic acid (PLLA) and polyethyleneterephthalate (PET). Preliminary 
assessment showed hydrolysis halos in plates. This was followed by the 
determination of the optimal substrate degradation conditions: temperature, time, pH 
and influence of the solvent. The degree of degradation was determined by weight 
loss, absolute acidity, scanning electron microscopy, and the identification of 
degradation products by HPLC-Masses. The results show that the ANCUT3 and 
ANCUT4 cutinases are an interesting alternative in the degradation of this type of 
polymers, since the results have been favourable, therefore the effect of surfactants 
and ions at different temperatures in the conservation of these enzymes for industrial 
application is observed. As future work it is intended to test a mixture of the 4 
enzymes to obtain a higher polymer degradation. 
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Chemical contaminants in waste and spills are a critical problem that directly and 
indirectly affect human health and are often difficult to remove from the environment. 
Toxic chemicals (pesticides, fossil fuels, insecticides) persist and can accumulate in 
water, soil and animals. When a hydrocarbon spill occurs, several actions can be 
applied, considering which ones produces the best result for human health and 
environment situation. Bioremediation emerges as a non-destructive alternative for 
remediation of contaminated sites, taking advantage of the metabolic characteristics 
of different organisms. When enzymes are used to cleansed a site, compared to the 
use of microorganisms, it has the advantage of not being affected by microbial 
growth inhibitors, they act in various environmental situations and are not susceptible 
to microbial competition. Catechol dioxygenases, present in Pseudomonas, are 
oxidoreductases that incorporate two molecular oxygen atoms into the catechol, 
cleaving it and reducing its toxicity. Some strains of Pseudomonas have an 
enzymatic set that allows them to degrade aromatic hydrocarbons to intermediaries 
of the Krebs cycle (acetaldehyde and pyruvate in the Ortho pathway, succinate and 
acetyl CoA in the Meta pathway). The objective of the present investigation is to 
isolate and characterize catechol dioxygenases presents in strains of Pseudomonas 
isolated from hydrocarbon contaminated soil. Bacteria strains were isolated from 
hydrocarbon contaminated soil in Santa Margarita, Zapopan, Jal., using cetrimide 
agar, selective for Pseudomonas. PCR was performed to evaluate the presence of 
catechol 1,2-dioxygenase and catechol 2,3-dioxygenase in the isolated strains. 
Catechol 1,2-dioxygenase was found in two strains and catechol 2,3-dioxygenase in 
only one strain. Bacteria found in the contaminated place has the capacity of 
degrading hydrocarbons, due to the presence of this enzymes. Subsequent 
analyzes can provide information on the pathway of degradation of catechol and 
aromatic hydrocarbons. 
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One microbial detoxification mechanism is the production of siderophores. While 
the function of siderophores is to scavenge insoluble iron, bacteria also use these 
secreted molecules to bind other metals. These siderophore-metal complexes are 
unable to enter bacterial cells, there by reducing free toxic metal concentrations in 
the environment. The objective was the use of microorganisms isolated of soils of 
Maltaraña of the region of Cienega de Chapala, Michoacan, whose geographical 
location shows high levels of pollution, was proposed as a biotechnological 
alternative of metal removal. Bacteria were isolated using the rich culture medium 
(TSA) and a mineral minimal medium (MMMB-MES) added with heavy metals. The 
isolated bacteria were characterized by the minimum inhibitory concentration (MIC) 
of heavy metals (As, Co, Cr, Cu, Ni, Pb and Zn) and orange halos around the 
colonies on CAS medium were indicative of siderophore production, where the 
halos were measured (mm). The bacteria were classified by their halo size. A total 
of 68 bacterial were isolated from the soil (33 from TSA and 35 from MMMB-MES). 
The isolates were mainly resistant to As5+, Cr6+ and As3+ (MIC 2-30 mM) and a few 
showed resistance to Zn2+ (11 isolated) and Cu2+ (5 isolated). Only 30 isolates 
produced siderophores, 16 isolated were weak producers (1-10 mm), 13 isolated 
medium producers (11-20 mm) and 1 isolated was high producer (22 mm). 
Bacteria isolated from the Maltaraña soil, presented siderophore production that 
might help them to survive in contaminated environments. This results suggest that 
siderophore production can be induced by the presence of non-iron metals, wich is 
a potential feature for bioremediation studies. 
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One of the main factors that directly influence the environmental pollution problems of marine 
ecosystems is the fishing activity. Therefore, interest in the study of halophilic microorganisms has 
increased since they represent an important alternative to conventional microbiological treatments, 
which in some cases are ineffective when applied to industrial processes generating hypersaline 
wastewater. 
The present work began with the selection of proteolytic halophilic microorganisms from natural 
sources. The selection of proteolytic halophilic microorganisms was made in a culture medium with 
10 % salts, yeast extract and semi-skimmed milk, milk powder or fishmeal. One of the sources 
corresponded to a group of foods, mainly meat and fish, which showed some deterioration. Another 
group of samples was obtain from Santiago beach at Manzanillo, Colima. After several successive 
transfers to favor the microbial enrichment, the proteolytic activity of the cultures was determined 
after 24 h of incubation of the last transfer, where those named PS8 and PS9 (from Santiago 
beach)  and M12 (decomposing shellfish brine) were the most outstanding. Because fishmeal is a 
complex mixture of different molecules, in addition to proteins, it was decided to use other 
substrates of protein nature (96-99%), such as egg albumin and casein, to demonstrate that the 
protein supports microbial growth. 
Based on the kinetic results of growth and proteolytic activity in the different protein substrates in 
saline medium, the M12 culture was consider as the feasible microbial culture to be used in a 
reaction system to remove protein residues contained in high salinity water.  
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Fossil fuels have been a great incentive for industrial development, but these are not 
renewable, and its consumption generate polluting emissions. For this reason, it is 
necessary a transition towards a sustainable energy scheme. The use of residual 
water from food industry is considered as an alternative substrate for the biogas 
production because it has several benefits like the reduction of greenhouse gases 
generation. Moreover, since the treatment and disposal of the sludge generated is 
avoided, it represents a reduction in the energy cost. In this study, a reactor was 
build and a 50:50 (V/V) mixture of residual water from the food industry and mineral 
medium with glucose was inoculated with water from a pig farm. The generated 
biogas composition was measured daily (CH4, CO2, O2 and H2S) until it reached a 
stable composition. The results of the anaerobic digestion showed that food industry 
residual water supplemented with mineral medium and glucose is an adequate 
substrate to produce good quality biogas. However, further control of the parameters 
that influence methanogenesis are required. 

 
 
Keywords: biogas; residual water; methanization; bioenergies  

 
Use of food industry residual water for the 

preliminary evaluation of biogas production 



Area Bioenergies and Environmental Technology
21-23 March, 2018, Mérida, Yucatán, México

                      
 

Abstract

77 JBBR ©2018 Colegio Mexicano de Ingenieros Bioquímicos

XXI Biochemical Engineering National Congress
X Biochemical Engineering International Congress

XVI Biomedicine and Molecular Biotechnology Scientific Meetings
Proceedings

 
Zepeda-Pedreguera Aa; Chalé-Can Ga; Gracida-Rodríguez Jb; Amador-De la Cruz 

Nc; Canul-Chan Mc 
aUniversidad Autónoma de Yucatán. Facultad de Ingeniería Química. Campus de Ciencias Exactas 

e Ingenierías. Periférico Norte Kilómetro 33.5 Tablaje Catastral 13615; Chuburna de Hidalgo Inn; 
C.P. 97203 

bUniversidad Autónoma de Querétaro. Facultad de Química. Cerro de las Campanas S/N, Las 
Campanas, Centro Universitario, Santiago de Querétaro, Querétaro C.P. 76010 

cUniversidad Veracruzana. Facultad de Ciencias Químicas - Región Orizaba Córdoba Laboratorio 
de Gestión y Control de la Contaminación Ambiental.Prolongación de Avenida Oriente 6 

1009, Rafael Alvarado; C.P. 94340 Orizaba, Veracruz. mcanul@uv.mx* 

 
 
Biosurfactants (BS) are molecules with high surface activity and emulsifiers 
properties, which are produced by diverse microorganisms. The main physiologic-
role of this molecules is to lend the microorganisms grow in presence of immiscible 
substrates. This through the reduction of surface tension, and incorporation of the 
substrate to the culture media. The objective of this work was to study the capacity 
of Acinetobacter sp. to produce BS using soy oil like as carbon source. The 
bacterium employed in this study was previously isolated from a microbial 
consortium with hydrocarbons degradation capacity. The kinetic study was realized 
employed different concentrations of soy oil (0.25 to 2.0% v/v). During BS production 
were determinate microbial growth, surfactant concentration, and surface tension. 
The data obtained from microbial growth were analyzed using Monod equation. The 
results indicated a high value (1200 ppm SST, suspend solids total) of microbial 
growth in presence of 0.25%v/v soy oil. The major value of BS production was 1.18 
g/L (Units of Tween 20), which was obtained in presence of 1 and 2% v/v of soy oil, 
in 72 hours of incubation time. The measurement of surface tension indicated a 
reducing from 56 to 39 dinas/cm. Monod parameter indicated a Vmax = 0.044 h-1 

and ks = 0.018 v/v. The major production of BS was obtained between 1 and 2% v/v, 
therefore could be recommendable using 1 % (v/v) of soy oil. Additionally, 
Acinetobacter sp. can demonstrate the capacity of produced BS employed soy oil 
like as carbon source. This process could be an option to obtain these molecules 
with high commercial value 
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Bendiocarb is a carbamate insecticide acting as an enzyme acetylcholinesterase 
inhibitor. In agriculture it is used for the treatment of seeds and in granular 
formulation it is effective for the soil pest control in corn and sugar beet crops. It is 
also a highly toxic xenobiotic to living organisms prohibited by the US Environmental 
Protection Agency (EPA). However, it is indiscriminately used in Mexico and other 
countries regardless of the potential risks for the user.  Bendiocarb can be expected 
to move to surface water through runoff. For this reason, it is very important to find 
microorganisms that efficiently degrade these types of xenobiotics to achieve their 
mineralization and finally reduce the pollution problems. In this work, a previous 
isolated microbial community composed by thirteen cultivable microorganisms was 
studied. These were differentiated by their colonial morphology and identified as 
members of the genera: Pseudoxanthomonas, Ochrobactrum, Bosea, 
Pseudomonas, Agromyces, Bacillus, Ralstonia, Brevundimonas, Aminobacter, 
Paracoccus, Brevibacterium, Kokuria and Gordonia. The isolated bacteria were not 
able to degrade the insecticide individually when performing batch cultures with free 
cells. However, Bacillus genus was the only one able to degrade the bendiocarb in 
batch culture with cells immobilized in fragments of porous volcanic stone.  
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One of the main natural resources on which humanity depends is water, which 
becomes as a liquid waste after different uses. Some contaminants in this 
substance are fats and oils, organic compounds that can be removed by 
conventional methods in residual water treatments. There are physical processes 
able to remove these compounds one of them is: adsorption. A universal adsorbent 
used in this method is activated carbon (CA) which is obtained by thermal process, 
above 1000ºC. In the present work the use of organophilic clay OC-CPC was 
proposed as an alternative as an adsorbent of oily compounds for which an oil-
water emulsion was made, using as oil the hydrocarbon petrolatum, distilled water 
and as surfactant, triton X-100. The equilibrium time of the adsorption was 
obtained by performing two kinetics, using first a direct method reading the Z 
potential of the supernatant of the emulsion after adsorption; later, using a 
gravimetric method was obtained the removal percentage of the oil adsorbed in the 
OC-CPC clay. The effect of the adsorbent dose was determined with respect to the 
removal percentage, starting with 20 g/L and was obtained over 90% removal, as 
well as the effect of variation of the initial concentration, where at higher initial 
concentration, a lower percentage of removal was obtain. This was because the 
available sites for adsorption does not exist. Oil adsorption experiments were 
carried out in the OC-CPC at 25 ° C, varying the concentration of the emulsion, 
remaining constant the amount of adsorbent and using 2 hours as equilibrium time 
previouslyobtained. The mathematical models of Langmuir (monolayer) and 
Freundlich (exponential adsorption) were applied to the obtained isotherm, being 
Freundlich model to which the experimental data were adjusted throughout the 
range of concentrations used. 
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The objective of this study was to carry out a preliminary evaluation of biogas 
production from food industry fatty waste. In order to determine the main parameters 
related to biogas generation the substrate was characterized. The biodigestor was 
designed and constructed using hydraulic PVC material. Biogas production was 
carried out by adding an inoculum obtained from a stabilized biogas producer reactor 
that was previously inoculated with washing water from a pig farm. Every two days 
samples were taken from the biodigestor to evaluate the Chemical Oxygen Demand, 
Total Phosphorus, Total Nitrogen, Total Solids, Volatile Solids and Ether extract. 
Measurements of the biogas were done every three days. The results obtained 
showed that the food industry fatty waste contains the necessary nutrients to perform 
the anaerobic digestion. However, as the biogas levels increased a deficit in 
phosphorus and nitrogen was observed. In this way, mineral medium with glucose 
was added to provide the required nutrients. The produced biogas showed a 
composition of 40% methano, 21% carbon dioxide, and 0.48% oxygen and 1540 
ppm of hydrogen sulfide. 
 
 
Keywords: Biogas; fatty waste; bioenergies; methano; biodigester.  
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Anthraquinone dye Acid Blue 80 (AB80) is used extensively in diverse industrial 
applications. It is discharged into the environment as a result of industrial 
production, use and waste disposal and causes serious threats to public health and 
welfare, as well as to aquatic flora and fauna. It is therefore crucial to treat AB80-
contaminated water and wastewater. The aim of this work was to assess the 
potential of lychee (Litchi chinensis Sonn.) seeds (LCS) to remove AB80 dye from 
aqueous solutions by biosorption. Furthermore, the kinetics of AB80 biosorption by 
LCS is described. 
Batch kinetic biosorption experiments were conducted in Erlenmeyer flasks 
containing synthetic AB80 solution at an initial dye concentration of 10 mg L-1 and 
1 g (dry weight) L-1 of LCS with a particle size of 0.149-0.297mm. Throughout the 
course of the experiments, the pH of the AB80 solution was maintained constant at 
1.0 by periodic checking and adjusting with 1.0 M HCl solution when necessary.  
Flasks were agitated in a shaker at 120 rpm and room temperature (20 ± 2ºC). The 
kinetics of AB80 biosorption was modeled using the pseudo-first-order, pseudo-
second-order, Elovich, and fractional power models.  
AB80 biosorption capacity and efficiency were found to increase with increasing 
shaking contact time, until they reached maximum and constant values, which 
corresponded to the biosorption capacity and efficiency at equilibrium. 
Contrastingly, the volumetric AB80 removal rate decreased gradually as the 
contact time increased. Maximum values of capacity, efficiency, and volumetric 
rate of AB80 biosorption were found to be 8.89 mg g-1, 87.9%, and 3.96 mg L-1 min-

1, respectively. The Elovich model adequately described the kinetic process of 
AB80 biosorption. 
Results clearly show that LCS may be used as a low-cost, effective, and 
environmentally friendly biosorbent to detoxify AB80-contaminated water and 
wastewater. 
   
Keywords: Acid Blue 80; biosorption; Litchi chinensis; Kinetics modeling; 
Wastewater treatment 
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In Mexico, the most commonly utilized biological treatment in wastewater treatment 
plants (WWTPs) makes use of activated sludge. Studies about sludge focus 
frequently on a specific part of the process, one microorganism, or are carried under 
ideal conditions. This work has the objective of obtaining and evaluating kinetic 
parameters from some of the WWTPs operating in Mexico City. Selected WWTPs 
have been visited several times, sampling activated sludge, as well as raw 
wastewater, used for a characterization under the WWTP's real conditions making 
use of dynamic respirometry. 
Hanes-Woolf linearizations were used to obtain the maximum specific oxygen 
uptake rate (OUR’x,max), as well as the affinity constant (Ks) for the same WWTP, 
sampled on different dates. The values obtained were, in mgO2 mgX

-1 h-1 and mgCOD 
L-1, respectively, 0.0177, 0.0232, and 0.200 for OUR’x,max, and 22.8102, 11.64 and 
10.6904 for Ks. In all cases, R2 was over 90%. 
Main factors of kinetic parameter variation are the environmental and operation 
conditions. However the range of Ks results suggests a heavier effect on influent 
composition and weather changes. Microbial community changes remains, while a 
less studied factor in these conditions, another process aspect to evaluate 
Dynamic respirometry proved an useful tool to determine kinetic parameters, which 
in turn can be used as a means to enhance process control. 
 
 
Keywords: WWTP, activated sludge, respirometry, kinetic parameters 
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Control and operation in wastewater treatment plants (WWTPs) is based in 
parameters such as Chemical or Biochemical Oxygen Demand (COD and BOD, 
respectively), regardless of its reactor configuration. These parameters represent 
the amount of oxygen required to oxidize chemical and biological substances. 
However, analysis time is a major concern due to the hydraulic retention time. This 
work aims to develop a method that reduces influent analysis time by means of 
dynamic respirometry. This method is known as short time BOD (BODst). Several 
WWTPs in Mexico City were visited multiple times, obtaining activated sludge and 
wastewater samples. To make a comparison between the proposed respirometry 
and the traditional methods, BOD was determined five days from the sampling date 
(BOD5). Total oxygen required (TO2) for respirometry essays was calculated as well 
for the same samples. The TO2 values obtained, together with their wastewater 
concentration values, were used to build correlation equations, which in turn served 
to evaluate oxygen consumption under real operation conditions. All correlations 
presented R2 over 90%. TO2 values obtained were, in mgO2/L, 256.4, 388.3 and 
492.32, while BOD values were 356.37, 444.35 and 545.7 mgBOD/L. Dynamic 
respirometry proves a reliable and timely method for control and operation feedback 
in WWTPs. 
 
 
Keywords: WWTP; dynamic respirometry; DBO short-time 
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Nitrification, is defined as the biological ammonium oxidation (NH4
+) into 

nitrates (NO3
-), is the first step of nitrogen removal in wastewater plants and in the 

environment. Usually, this conversion is performed by aerobic bacteria in a two-steps 
process: the oxidation of NH4

+ to nitrite (NO2
-) with hydroxylamine (NH2OH) as 

intermediate, and the rapid oxidation of NO2
- to NO3

-. The characterization of this 
bioprocess and others involves the determination of at least three key parameters 
like the affinity constant (KS), the maximum growth rate (µmax) and cellular yield 
(YX/S). Respirometry, which is the measurement of oxygen consumption rate under 
well-defined conditions, is used for the determination of these main parameters in 
wastewater treatment with less experimental effort. The aim of this study was to 
characterize a nitrifying sludge process by respirometry coupled to a microreactor 
system (microrespirometry). The biomass for all respirometric tests was obtained 
from a steady-state bubble column reactor. The respirometric tests were done in a 
microreactor system (24-microwell plate, Presens, Applikon, Mexico) with dynamic 
pulse respirometry method. The experimental strategy consisted in the injection of 8 
different pulses of substrate concentrations into microwells previously inoculated 
with nitrifying biomass. The NH4

+, NO2
-, NO3

- and NH2OH were measured by 
colorimetric methods, according to the standard methods. The respirograms 
obtained were used to estimate the kinetic and stoichiometric parameters. The 
conversion of NH4

+ to NO3
-, NH4

+ to NO2
-, NH2OH to NO2

-, and NO2
- to NO3

- 
presented a kinetic behavior described by the Monod model, with average 
correlation coefficient (R2) of 0.98 ± 0.10 for all steps mentioned above. However, 
the oxidation of NH2OH to NO3

- presented an inhibition kinetic behavior, described 
by the Haldane model with an average R2 of 0.97 ± 0.15. Microrespirometric method 
is a powerful tool for the characterization of wastewater treatment process.    
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Heavy metals like nickel (Ni), cadmium (Cd) and Cobalt (Co) are widely used 
in a high number of industrial applications and are prevalent in wastewater effluents. 
It is known these heavy metals exert a toxic effect on activated sludge processes but 
to what extent and under which conditions is still largely unknown. Respirometry, 
which is the measurement of the biological oxygen consumption rate under well-
defined conditions, has been largely used to determine inhibitory effects of heavy 
metals. Recently, respirometry based on microreactor arrays (microrespirometry) 
have been shown to be a convenient tool for simultaneous evaluation of large 
number of samples with a significant decrease in experimental error. The goal of this 
study was to assess the inhibitory effect of Ni, Cd, and Co on a synthetic wastewater 
treatment process using pulse microrespirometry. A model activa ted sludge-assisted 
wastewater treatment process was carried out using synthetic wastewater in a glass 
bubble column. The reactor was inoculated with 1 L of sludge obtained from a 
conventional municipal activated sludge process (urban wastewater plant, Ticoman, 
México) and was maintained under steady-state conditions for six months prior to 
the respirometric experiments. Several conditions were tested, including heavy 
metal and substrate concentration. The inhibitory effect was quantified by the 
percentage of inhibition, saturation constant (KS), inhibition constant (KI), and 
maximum oxygen uptake rate (OURmax). The results indicated that Ni, Cd, and Co 
exerted an uncompetitive inhibitory effect on the treatment process, and a model 
describing this effect was proposed. The concentration that causes a 50% inhibition 
(IC50) was 4.5 ± 1.2, 17.3 ± 2.1, and 30.7 ± 2.3 mg L-1 for Ni, Cd, and Co, respectively. 
This difference in the IC50 values of the three heavy metals indicates that Ni had the 
highest toxicity followed by Cd and Co on wastewater treatment process. 
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The increase in levels of water contamination by metals has resulted in an increase 
in research and the development of more effective methods for their elimination. A 
major pollutant is arsenic, where its main sources of contamination for human 
causes are the burning of coal, the semiconductor industry and the release of 
arsenic-rich minerals during the mining of other compounds. There are several 
methods for the removal of metals from industrial effluents although most create 
another environmental problem or are unprofitable. The use of microorganisms as 
biosorbentes of metals, offers a potential alternative to existing methods for 
detoxification and recovery of these present in industrial wastewater, however the 
use of immobilized biomass has some advantages, one of which is the final 
separation of effluent and biomass. The objective of the present work was to 
evaluate the biosorption process of arsenate by Cryptococcus laurentii, in a batch 
culture with free and immobilized cells. In the results of minimum inhibitory 
concentration (MIC) for arsenate, the yeast remained viable at a concentration 
higher than 100 mM. The yeast immobilization technique was standardized with 2% 
calcium alginate to evaluate the effect of contact time on the biosorption process of 
arsenate using free and immobilized cells. The biosorption capacity in both free cells 
and immobilized cells was saturated at 20 minutes of contact with arsenate at 100 
mM, where the best biosorption conditions of arsenate were obtained with free yeast 
at 20 minutes, calcium alginate as support did not improve the biosorption capacity 
of arsenate at 100 mM by C. laurentii but morphologically did improve the capacity 
of arsenate resistance. 
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Water hyacinth (Eichhornia crassipes) is considered an invasive plant that is 
present in the hydrological basins of the Veracruz state, has generated problems 
such as navigation limitation, complicates flow of water, etrophication can be 
caused and capture the oxygen, complicating respiration  of the flora and fauna 
aquatic. Water hyacinth has been used in bioremediation, and biogas and ethanol 
production, due to be an attractive lignocellulosic source. Steam explosion is 
physical method that allows the break the lignocellulosic fibers, such sugarcane 
bagasse, eucalyptus biomass and wheat straw, for a later saccharification. The aim 
of this work was saccharification of the water hyacinth using steam explosion. In 
the present work, water hyacinth obtained from María Lizamba lagoon, Amapa and 
Arroyo Hondo Rivers was pretreated by steam explosion. Water hyacinth was 
washed, dried and reduced in particle size. Steam explosion process, was carried 
out at 180°C and 9 Bar of pressure, evaluating 1, 5 and 10 minutes of retention 
time. The quantification of sugars was carried ot by Miller method (1959) for 
reducing sugars and Dubois method (1956) for total sugars. The highest sugars 
yields were obtained after 10 min retention: 0.136, 0.108 y 0.085 gram of reducing 
sugar per gram of water hyacinth and 0.212, 0.167 y 0.154 gram of total sugar per 
gram of water hyacinth for María Lizamba lagoon, Amapa and Arroyo Hondo 
rivers, respectively. Steam explosion was considered as pretreatment for 
saccharification however, sugars were obtained by this method. In conclusion, the 
concentration of sugars obtained from water hyacinth depends on retention time in 
steam explosion. In addition, sugar concentration was superior of water hyacinth 
obtained from lagoon than water hyacinth obtained from rivers. In perspective, for 
obtaining a superior quantity of sugars, a combination of treatments that includes 
steam explosion followed by an enzymatic hydrolysis is proposed. 
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Fluoride has a wide distribution on the planet through different compounds, it is 
found mainly in the minerals of rocks and soil; its presence has relevance in the 
trophic chain, because high concentrations can cause severe damage such as 
fluorosis in the bones, teeth and accumulation in some organs of the human; 
therefore, the World Health Organization classifies it as one of the pollutants that 
cause severe health problems on a large scale and  establish the permissible limit 
at 1.5 mg L-1 in drinking water. Therefore, it is important to apply environmental 
remediation techniques, such as adsorption for the elimination of this pollutant, this 
being a low-cost technique. In the present work, the fluoride adsorption rate was 
studied using an endemic plant from Altiplano Potosino as an adsorbent material, 
for which kinetics were analyzed in systems of 10 ml at 200, 400, 600 and 800 
ppm, where 0.1 g of adsorbent was added and incubated for 72 h at 25 °C, the 
concentration of each system was measured with a selective ion electrode at 
different times; the obtained data were adjusted to the pseudo first and second 
order mathematical models, where the pseudo second order model best described 
the fluorine adsorption behavior. Additionally, adsorption was studied in continuous 
phase, where the concentration effect was analyzed using initial solutions at 300, 
500 and 1000 ppm; in addition, the effect of amount of adsorbent using 2 and 4 g 
with flows of 1 and 2 ml min-1 in each column was analyzed; the data were 
adjusted to the models of Thomas, Adams-Bohart, dose response and Clark 
obtaining a better fit to this model which is described with the coefficient of mass 
transfer and the constant of the Freundlich isotherm. 
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Currently, lignocellulosic component, especially agroindustrial byproducts, has 
begun to be of greater importance, giving way to becoming a potential raw material 
for various agricultural and industrial processes, with biofuel production being the 
most important. Chiapas is the principal bananas (Musa sapientum) producer 
nationwide, each year about 50% is wasted. The objective of this research was to 
implement a methodology for the use of banana peels (waste products), or which 
chemical hydrolysis was applied (0.5 N and 1 N of H2SO4) to obtain simple sugars 
present in the banana peel. Subsequently, the amount of reducing sugars was 
quantified by DNS and the pH was adjusted. The results indicated the optimal 
treatment (immersion 1: 5 to 1 N) which obtained high content of reducing sugars, 
then this was inoculated with Saccharomyces cerevisiae var-y20, incubated at 37 ° 
C for 48 hours in anaerobiosis, this yeast grew favorably (18x106 yeast / mL) 
because the medium had the necessary conditions (pH, temperature, glucose) for 
its development. After 48 fermentation hours, the ferment was rotated, obtaining 
30.5% alcohol yield. The process presents yields comparable to those of sugarcane 
fermentation, however with many advantages, such as its low cost, easy operation 
and for being an alternative solution compatible with the environment in the 
management of organic waste. The use of banana peel is an alternative for the 
production of bioethanol, it is an environmentally friendly process. 
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The aim of this study was the degradation of the complex obtained during a 
process of adsorption of lead on chicken feathers modified through an oxidation 
process. The biodegradation process was carried out by means of a keratinolytic 
consortium isolated of poultry residues tolerant to lead and added with 
Pseudomonas putida. To analyze the process of degradation of the complex, three 
systems were evaluated: feathers without treatment, oxidized feathers (both as 
controls) and the "feathers+Pb" complex, it by means of the following 
determinations: soluble protein, keratinolytic activity, proteolytic activity, lipase 
activity, positive ninhydrine products, -SH groups concentration, pH, release of 
lead into the medium and scanning electron microscopy. According to the results 
obtained, it was observed that the process of degradation of keratinous materials 
was carried out by detecting the presence of enzymatic activities responsible for 
destabilizing and denaturing the feather as well as resulting byproducts (soluble 
protein and amino acids). In addition, through the micrographs obtained 
colonization and damage to the structure of the feather was observed by the action 
of the biomass during the degradation process. Finally, the diversity of the 
keratinolytic consortium during the degradation process of the "feathers+Pb" 
complex was described, since during the kinetics of degradation it was observed 
that the metal ions in the complex were bioaccumulated by the biomass. 
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The Lerma-Chapala basin is located in the central-western region of Mexico and 
covers different portions of 5 states: Guanajuato, Michoacán, Jalisco, State of 
Mexico and Querétaro. The high industrial and agricultural activity has resulted in 
overexploitation of aquifers in the basin and in pollution by wastewater and 
agricultural effluents. Among the pollutants detected in the sediments of the river are 
metals such as Cd, Cr, Cu, Hg, Mn, Ni, Pb, and Zn, pesticides and hydrocarbons. In 
this work, the isolation and characterization of a microbial consortium obtained from 
sediments of the Lerma river with capacity to degrade diesel was proposed. To 
obtain the consortium, sediment samples were taken from sites near industrial 
discharge areas. The consortium was isolated through different enrichment cycles 
in saline media using diesel as the sole carbon source. The growth kinetics of the 
consortium were obtained in media containing between 2 and 20% of diesel. 
Metagenomic DNA was isolated and a molecular characterization of the consortium 
was performed by means of 16S ribosomal DNA sequencing. The results indicated 
that the consortium contains mainly microorganisms of the genus Pseudomonas and 
in smaller proportion the genera Stenotrophomonas, Serpens, Methylobacillus and 
Novosphingobium. Several biosurfactant-producing colonies have been isolated 
from this consortium. The characterization and identification of these biosurfactants 
are in process. 
  
  
Keywords: diesel; degradation; microbial consortium; biosurfactants  
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Pollution causes the exposure of freshwater living organisms to xenobiotics that can 
exert oxidative stress on aquatic biota. The detection of deleterious effects on 
organisms, can be implemented by biomonitoring using sentinel species. Early 
warning responses in sentinel organisms can display information about human 
impacts and ecosystem health. The aim of this study is to assess the health condition 
of Bobos-Nautla River through two approaches: the water quality and biomarkers, in 
the sentinel species Corydalus cornutus. Biomarkers assessed include antioxidant 
enzymes (superoxide dismutase, SOD, catalase, CAT, glutathione peroxidase, GPx, 
and lipid peroxidation, LPO), and acetyl cholinesterase (AchE). The Integrated 
Biomarkers Response (IBR) was assessed for 11 study sites. Seasonal significant 
differences were detected in water quality and biomarkers response (wet and dry 
season). In August (rainy season) total and fecal coliforms showed highest 
concentrations; likewise, highest LPO values (0.15±0.06 nmol MDA/mg prot) and a 
highest AchE activity (0.004±0.003 mmol AChE/mg min). December, the wet-cold 
season, showed the highest dissolved oxygen concentration and the maximum GPx 
(10.95±2.55 U GPx/mg prot) activity. February, the dry-cold season, displayed the 
highest IBR scores in C. cornutus. During the early raining season (June), water 
quality was characterized by high conductivity and pH values, likewise higher SOD 
(0.03±0.01 U/mg prot) and CAT (0.24±0.15 k min−1) responses. Bobos-Nautla river 
basin showed a strong seasonal influence that determine the aquatic ecosystem 
health; the dry season displayed the best conditions for the aquatic organisms 
establishment; however, it is necessary to implement prevention measures to avoid 
the input of xenobiotics to the basin during wet season that affect the biomarker 
responses. C. cornutus and the biomarker approach resulted a usefully tool for the 
aquatic health condition assessment of streams in the Gulf of Mexico slope. 
Keywords: Integrated biomarker response; oxidative stress; water quality 
assessment. 
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Abstrac 

The obtaining of biodiesel was made from residual edible oil of oleaginous origin 
from a restaurant in the city of Tuxtla Gutiérrez, Chiapas. To evaluate the quality of 
the oil, the saponification index and the acid number were determined, 147.99 mg of 

KOH / g and 3% were obtained, respectively; these results show that the oil is 
suitable for the production of biodiesel. Tests, the biodiesel was prepared, using 250 
ml of residual oil, the transesterification process consisted of a preheating of the oil 
and the methoxide at 60 ° C, then it was mixed and a reflux was carried out at the 
same temperature, with magnetic stirring for 1 h. At the end of the transesterification 
process, an immiscible mixture of glycerol and biodiesel was obtained and separated 
by decantation. The biodiesel was taken to a purification process with distilled water 
and heated for 10 minutes, repeated twice to eliminate the excess ethanol that was 
in the biodiesel, at the end of the purification, a yield of 82.8% was obtained from 
biodiesel with respect to the amount of oil used. The tests of viscosity, density and 

oxidation, due to the lack of viscosity of 4.4176 mm2 / S, at a density of 0.89025 g / 
cm3 and an oxidative of 3 hours The results were obtained with the American 
standards (ASTM D 6751) and the standards European (EN 14214), the first meets 
all three parameters, while the second only is completed with viscosity and density. 
At the end a biodiesel of good quality was obtained that could be used in a mixture 
that was used for engines. 
 

 
Production of biodiesel from residual 

vegetable oil 
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Introduction: The carbohydrates that have been identified in the ABO system that 
serve as antigens are: α-N-acetilgalactosamine and α-D-galactose. The current blood 
typing techniques present drawbacks such as thermic instability and an elevated cost 
of production and storage. It is necessary to develop new methods that circumvent 
these disadvantages. One alternative is the use aptamers that can bind to almost any 
given molecule with elevated specificity. This is achieved because of their specific 
tridimensional structure. Objective: To generate an RNA oligonucleotide database to 
isolate RNA aptamers that interact specifically with antigens A and B from the ABO 
system. Methodology: Most successful RNA aptamers have a stem and loop region. 
The stem region provides structural stability whereas the loop the domain interacts 
with the ligand. Owing to this, an in silico library of 40 oligonucleotides was designed 
with random sequences. The resulting database was grouped by sequence similarity 
and the structure of group representatives was modeled. Tridimensional models of the 
ABO antigens were obtained. Docking assays were performed with known RNA 
aptamers and its ligands to validate the docking methodology. Results: A virtual 
library of 8.2x108 oligonucleotides was obtained. The positive control: 1TOB with its 
respective ligand tobramycin had an affinity of -12.5 Kcal/mol; the 5 sequences had 
and interval of -7.7 to -11.6 kcal/mol; with the A1-LacCer (group A) ligand the control 
had 7.4 and the sequence 74: -16.6 Kcal/mol, for the ligand B1-Lac (group B) the 
control had -7.2 and the sequence 412; -16.6 Kcal/mol for the group O; H1-LacCer the 
control had -6.1 and the sequence 264: -18.3 Kcal/mol. Conclusions: The generated 
RNA library and validated docking procedure constitute an attractive and promising 
bioinformatic approach to develop RNA aptamers that can be used to discover 
aptamers able to bind to surface erythrocyte antigens to perform blood typing.  
 
Key words: Aptamers, erythrocyte, ABO system, bioinformatic. 
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Introduction: Nowadays, gastrointestinal diseases mainly affect children. In Mexico 
alone, more than 5 million cases are reported each year. Gram-negative bacteria, in 
the form of Escherichia coli, Shigella sp., Salmonella sp., Pseudomonas sp., 
Aeromonas sp. and Vibrio sp, are a driving etiological factor for the outbreak of 
infections. These bacteria act with a diverse array of pathogenicity mechanisms, 
such as the formation of biofilms, where these bacteria from a complex composed 
of water, polysaccharides, genetic material and proteins. Proteins participate in the 
adherence bacteria to the surface and biofilm maturation, and they play a key role 
since it has been seen that in the absence of any of them, formation can be inhibited. 
Recently, efforts to characterize these proteins have been carried out with the use 
of Mass Spectrometry and Protein Microarrays. Objective: To determine the 
functional proteins involved in biofilm formation in Gram-negative bacteria. 
Materials: Microarray data obtained from GEO-NCBI, R and Perl languages and 
bioinformatic tools for proteins analysis. Methods: Differential expressions analysis 
of 9 microarray projects (affymetrix and agilent platforms) were processed using 
bioconductor libraries, significance genes with p < 0.01 were assigned with terms 
Cluster Orthologous Groups (COG) Results: E and the S COG categories were 
observed as common functions and 16 subcategories are related to protein fusions 
that are considered important for biofilm formation, such as DNA-binding 
transcriptional regulator, permeases and outer membrane receptor proteins (Omp), 
Conclusion: Bioinformatic analysis revealed that Biofilm formation involves a large 
number of proteins, such as transcription regulators and membrane proteins, like 
Omp and permeases. 
 
Keywords: Biofilm; Microarrays; Proteins; COG; 
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bacterial biofilm formation with clinical significance 
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Hepatitis C virus infection is considered a global health problem, it is classified into 
7 genotypes (GT) and more than 67 subtypes and its determination in treatment is 
important. Genotyping is usually performed using the commercial kits that 
characterize 5 ´ UTR which is a highly conserved region; however, there are other 
regions such as the Core/E1 and the NS5B that can also be used to genotyping 
the HCV. The infection occulted by the hepatitis C virus (OIC) was recently 
discovered and has been characterized by being anti-HCV and RNA-HCV negative 
in plasma but positive RNA-HCV in the liver and in the peripheral mononuclear 
cells, so the objective of this project was genotyping the virus of Hepatitis C occult 
using the region Core/E1. We studied 17 samples positive OIC, from the cell 
package was isolated RNA total using the kit RNAesy QIAGENE, synthesized 
cDNA using reverse transcriptase, amplified the region Core/E1 using nested PCR, 
purified the product of 473 Pb, we did the sequencing and the genotype was 
determined using bioinformatics tools. The genotype of each sample was 
determined using the BioEdit program to edit the sequences, Clustal X to make the 
multiple alignments using reference strains for each genotype, and the Mega 6 to 
perform the phylogenetic tree. We found 13 samples with subtype 1b, 2 with 
subtype 1a, 1 with subtype 3a and 1 with the subtype 2j. The subtypes found in 
OIC were: 1a, 1b, 3a and 2j. The latter is the first subtype to be found in Mexico 
and has only been reported in Thailand, South Africa and Australia.  
 
 
Keywords: Hepatitis C virus; OIC; subtype; genotyping  
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miRNA-mediated messenger RNA degradation is a recently described mechanism 

involved in the regulation of metabolic pathways. It is well documented that several 
enzymes of glucose and lipid metabolism can be regulated by specific miRNAs. 
However, regulation of amino acid metabolism by miRNAs have not been 

extensively explored. It has been described specific miRNAs that binds to the mRNA 

of the branched-chain amino acid (BCAA) degrading enzymes BCAA transaminase 

and the branched-chain ketoacid dehydrogenase (BCKD). However several other 
miRNAs likely are involved in the regulation of hepatic amino acid metabolism. With 

this aim rats were fed a 6/77 (low), 20/63 (adequate) or 50/33% (high) dietary 

protein/carbohydrate ratio for 10 days. We performed indirect calorimetry to 

determine energy expenditure and evaluated body composition. Hepatic total RNA 

was isolated to prepare small RNA libraries using TruSeq Small RNA protocol. We 

carried out high-throughput NGS of 24 samples using IlluminaNextSeq 550 

sequencing. A total of 440 million reads were obtained. We concentrated our down- 

stream analysis on the 3232 known miRNAs in miRBasev21. The pipeline for the 

discovery of new miRNAs consider the sequence data of each of the samples, which 

will be subjected to quality control (cutadap v1.15), the alignment of reads (bowtie 

0.11.3) and the prediction of true positive (miRBase v21 miRNA) by mirDeep2 (p 

<0.05). The differential expression analysis contemplates alignment with HTseq and 

processing with DESeq2 with FDR-adjusted pvalues settings. Our results show that 
2261 microRNAs are expressed and we found five novel microRNAs. 

 
Keywords: microRNAs; next-generation sequencing; bioinformatics. 
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The World Health Organization estimates that about one third of the world’s 
population has latent tuberculosis (LTB). This LTB is asymptomatic and the bacilli 
becomes refractory to recommended antibiotics. Furthermore, most active 
tuberculosis cases arise because of the reactivation of LTB. Although several in vitro 
models have been used to mimic the environment of dormant bacilli during latency, 
cultures grown in the presence of lipids have not been extensively explored. Lipids 
are abundant molecules during the infectious cycle of Mycobacterium tuberculosis 
(Mtb) and studies better mimicking its actual metabolic state during pathogenesis 
are needed. 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. 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 using the Illumina plataform. Therefore, our results showed 
that lipids significantly induced the expression of 368 genes. A main core lipid 
response was observed involving efflux systems, toxin-antitoxin systems, iron 
caption and sulfur reduction genes, which may act coordinately to prepare the 
machinery conferring drug tolerance and increasing a persistent population. Our 
findings could be useful to tag relevant pathways for the development of new drugs, 
vaccines and new strategies to control TB. 
 
 
Keywords: Latent tuberculosis; lipid environment; RNA-seq. 
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Pseudomonas aeruginosa and Acinetobacter baumannii are the most important 
opportunistic pathogens, since they are very difficult to eliminate due to the 
resistance they acquire to last generation antibiotics. The most widespread 
mechanism of resistance in this type of pathogens are β-lactamases, which 
inactivate β-lactams. Within this group are the extended-spectrum β-lactamases 
(ESBL) and the metallo-β-lactamases (MBL), the most important being the GES type 
and the VIM type, respectively. The general objective of this work was the 
determination of variants of ESBL type GES and MBL type VIM of clinical isolates of 
P. aeruginosa and A. baumannii. In this investigation, seven strains of P. aeruginosa 
and one strain of A. baumannii were used, which were previously detected 
sequences of the blaGES or blaVIM genes. To determine the type of b-lactamase 
variant, amplicons with a size of 864 bp and 766 bp were obtained that corresponded 
to blaGES or blaVIM, respectively, which were cloned and sequenced. From the 
results obtained, variants GES-1, GES-7, GES-11, GES-14 and GES-26, and the 
variant VIM 2 were detected in the strains of this study, which means a possible 
impact in the clinic, since some of them may favor resistance to antibiotics used in 
the treatment of infections caused by P. aeruginosa and A. baumannii.  
 
 
Key words: P. aeruginosa, A. baumannii, β-lactamase, GES, VIM. 
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Capsicum chinense (jacq.) is a species of economic importance for the Yucatan 
Peninsula; nevertheless, the cultures are exposed to various pathogenic 
microorganisms such as oomycetes. The oomycetes of genus Pythium cause 
different symptoms such as damping-off, fruit rot and seeds causing losses in crops 
worldwide. However, plants have developed strategies that allow them to perceive 
and respond in the presence of the pathogen; one of the most important signaling is 
the one that involves the production of reactive oxygen species (ROS). But when 
there is an excessive release of ROS these can be toxic to the cell, so it is necessary 
that they are strictly regulated by enzymatic antioxidant mechanisms such as 
Polyphenol oxidase (PPO), which is important for the degradation of ROS, in addition 
it can regulate the signaling pathways involved in the early response to invasion of 
pathogens. The aim of this study was to clone the gene that encodes the PPO 
enzyme in Capsicum chinense, in response to infection by Pythium ultimum. For 
which an in silico analysis of PPO sequences related to the genus Capsicum was 
carried out, in the same way an in vitro culture of C. chinense var. Chichen Itzá was 
carried out, to then obtain the root tissue and perform the RNA extraction followed 
for the synthesis of cDNA and RT-PCR; The products obtained in the PCR were 
purified and sequenced. The results obtained were three sets of primers for PPO, 
which allowed us to amplify the PPO gene in C. chinense, these amplifications were 
confirmed by analysis in BLAST, which indicated that we obtained orthologous PPO 
genes. 
 
Keywords: Polyphenol oxidase, Pythium ultimum and Capsicum chinense. 
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The bioinformatic strategy called VAMPhyRE (Virtual Analysis Method for 
Phylogenomic fingeRprint Estimation) allows the simultaneous analysis of many 
genomes to construct a phylogenomic tree. This method has two main parts; the first 
one searches for informative short sequences inside each genome analyzed (the list 
of these sequences is called Virtual Genomic Fingerprint). The second part is the 
calculation of a pairwise distance matrix based on the number of the homologous 
sequences shared by each pair of fingerprints.  

The phylogenies obtained by this strategy have a great resolution power. 
However, in some cases, when there are highly related strains, they are practically 
indistinguishable from each other. This is the case of the trains NC_011896.1 
Mycobacterium leprae Br4923 and NC_002677.1 Mycobacterium leprae TN.   

In order to differentiate, even between very similar genomes, in this work it 
was involved data mining of information which is actually obtained by the analysis 
with VAMPhyRE but not considered in the current algorithm: The genomic position 
of the shared sequences.  

The software developed for this analysis allows the detection of indels and 
genomic rearrangements, indicating the size and number of these events. 

As a result, despite the similitude of the mentioned strains of M. leprae, 45 
indels (with sizes from 1 to 90 nts) and 79 rearrangements were found between 
them.  

This information can contribute to the differentiation of highly related genomes 
and improve their phylogeny. In addition, the genomic position of indels and genomic 
rearrangements can provide useful information about relevant biological differences 
between a pair of strains; such as virulence and drug resistance. 
 
Keywords: VAMPhyRE; Genomic Fingerprint; phylogeny; indels; Mycobacterium 
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Phenol is a hazardous and highly toxic aromatic compound. For this reason, 

removal from environment is obligated in several countries. Techniques had been 

developed to remove different pollutants, of which bioremediation is a cost-effective 
with less side effects strategy. The aim of this study was to isolate and identify 

microorganisms from environmental soil, able to oxidize phenol. Thirteen 

microorganisms were isolated from soil samples collected in surrounding areas from 
Zahuapan river one of the most contaminated rivers of Tlaxcala, México. 

Microorganisms isolated can use phenol as a unique carbon source until 800 ppm. 

Five strains were identified through mass spectrometry: Pseudomonas aeruginosa, 

Bifidobacterium sp., Candida famata, C. tropicalis and C. asahii; while Pseudomonas 

citronellolis and Arthrobacter atrocyaneus were identified by amplification of 16S 

rDNA fragment (500 bp). One of the thirteen strains was not identified through both 
methods. On the other hand, primers were designed for microorganisms found in 
workgroup to identify the genes catA, catB and catC encode catechol 1,2-
dioxygenase, muconate cycloisomerase and muconolactone isomerase, 

respectively, involved in ortho pathway. Finally, genes catABC were identified in 

Pseudomonas strains isolated from soil samples by PCR. Results suggest a 

potential application of strains isolated, as well as a new application of 

microorganisms such as Bifidobacterium sp., Arthrobacter atrocyaneus, Raoultella 

ornithinolytica and Pseudomonas, in bioremediation. 
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In whole protein universe with biological activity from Bacillus thuringiensis (Bt), we 
can find parasporins (PS: Cry proteins, with antiproliferative activity). Only few of 
them have been crystallized and therefore, have well-defined three-dimensional 
structure. The use of protein modeling in silico and the high homology of some 
proteins produced by Bt (Cry11Bb, Cry5Aa and Cry5Ba) has allowed to elucidate 
theoretically the structures and activity of a few PS. These has allowed give us 
additional information about the mechanisms of action of PS. The aim of this work 
was elucidated in silico the tertiary structure from PS4 previously identified in the 
strains of Bt isolated by our working group. From the identified sequence of the PS4 
gene, the aminoacid sequence was obtained by the JPred online software 
(http://www.compbio.dundee.ac.uk/jpred/) we found the possible secondary 
structure of the isolationed protein and which was used to perform modeling by 
homology. The modeling was done by the software MODELLER v 9.19 
(https://salilab.org/modeller/). This procedure leaded to: the alignment and the 
secondary structure yielding the tempering (guide model), to the Cry23Aa1 protein 
(PDB ID: 4RHZ). With this, a probable three-dimensional structure was obtained with 
a DOPE score of 0.25467, and a total protein charge of -22. The theorical structure 
of the PS4 protein shows a homology of 28.6% with respect to the protein reference, 
below 30%, recommended by the literature, Conclusions: We found that the 
theoretical structure of the PS4 higher homology with the 3D structure of Cry23Aa1 
protein. And like the PS2, PS4 have a structure similar to the C. perfringes epsilon 
toxin. These models have been verified through different softwares and validated by 
the crystallization of the identified PS4, and this a first approach of discovery and 
analysis of the possible ligands and receptors with which our protein can interact. 
 
 
Keywords: Parasporin, modelling in silico, homology. 
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Fossil fuels are the main source of energy used worldwide, the depletion of oil wells 
and the increase in extraction costs, mainly due to the fact that they are a non-
renewable resource; making it necessary to research new energy sources. Cellulose 
is the most abundant polymer in nature and is emerging as the main substitute for 
fossil fuels, its composed of glucose monomers linked together by beta 1-4 
glycosidic bonds, the key of using it as a biofuel is to hydrolyze glucose and ferment 
it to ethanol. The design of a cellulosome capable of hydrolyzing cellulose and 
fermentating it in a single step will increase the production of bioethanol and 
decrease the fermentation time. The main goal of this research was the construction 
of a plasmid for cellulases surface display on Saccharomyces cerevisiae. Using the 
BioEdit v7.0.5 and Genetyx version 6 bioinformatic programs, the plasmid called 
pYD2 with a length of 3.318 bp were designed. The vector codes for: an ampicillin 
resistance gene, the optimized nucleotide sequence of the gene encoding AGA 2 
binding protein, a flexible region of glycine and serine amino acid residues to provide 
flexibility to the attached protein, a signal peptide for secretion of proteins to the 
periplasm of E. coli and an origin replication Ori C. The design of the plasmid will 
allow the generation of different enzymatic cuts to analyze different distributions of 
the genes and their respective functionality. The cloning  of plasmid pYD2 in the E. 
coli strain Top 10 F' was achieved. 
 
 
Keywords: Cellulosome; Bioethanol; Plasmid. 
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Introduction: the bacteria of the genus Enterobacter are Gram-negative bacilli who 
belongs to the family Enterobacteriaceae, which are widely distributed in nature. E. 
cloacae has an important role as a pathogen of plants and insects as well as in 
nosocomial infections, such as bacteremia, infections in the respiratory, urinary and 
intra-abdominal tracts, as well as endocarditis, septic arthritis, osteomyelitis and skin 
and gastrointestinal tract infections. It has now been reported that strains of E. 
cloacae that have been sequenced show genes that code for at least one T6SS. The 
analogy between the T6SS and the phage tail model emerges through three 
essential components of T6SS: ClpV, VipA and VipB. It has been described that the 
ClpV protein codes for an ATPase which recognizes the VipA and VipB proteins, 
which form tubular structures in said system. Objective: analyze the expression and 
function of type VI secretion systems in the pathogenesis of the strain E. cloacae 
ATCC 13047. Methods: from the strain of E. cloacae ATCC 13047 two mutant 
strains were generated in the genes that codes for the ATPases of the two SST6: 
DclpV1 and DclpV2, as well as a double mutant of these two genes. Growth kinetics 
of the three strains were made. The formation of biofilm was also determined, and 
epithelial cell adhesion tests were carried out and test of phagocytosis resistance in 
human macrophages were made. Results: in the formation of biofilms no significant 
differences were observed between the wild strain and the mutants; in the adherence 
to epithelial cells, the behavior of the 3 strains evaluated was similar; In resistance 
to phagocytosis, the mutant in clpV2 showed greater resistance unlike the other two 
strains evaluated. 
 
 
Keywords: Enterobacter cloacae; T6SS; ATPase, ClpV1, ClpV2. 
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Histone deacetylases (HDAC) regulate gene expression through the deacetylation 
of histone tails and are "targets" in the development of drugs against cancer and 
other diseases example the N1-hydroxy-N8-phenoctanediamida (SAHA). We report 
p-selenides with docking of HDAC-8. 
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Urethritis is caused by different etiologic agents including sexually transmitted 
pathogens. This infection can be classified according to the infecting pathogen. 
Gonococcal Urethritis (GU) is caused by Neisseria gonorrhoeae and Non-
gonococcal Urethritis by different microorganisms other than N. gonorrhoeae. 
Sexually transmitted infections (STI) and urethritis could be diagnosed based on 
signs and symptoms shown by the patient (syndrome management) and an anti-
microbial treatment is prescribed according to national and international guidelines. 
The objective of the present work was to perform an integrative diagnosis of 
urethral syndrome using phenotypic diagnosis, antimicrobial sensitivity and 
molecular technique instead of syndrome management. A total of 150 urethral 
exudates from patients being treated at the Clinica Especializada Condesa (CEC) 
were collected. These samples were divided into two groups: HIV+ participants and 
HIV- participants. The predomintant disease found was the GU, accounting for 
32.7% and after bacterial isolation, it was found that 33.3% (11/33) of the strains 
were β-lactamases. The chief antimicrobial resistance shown was for doxycycline 
(93.1%), ciproflaxin (75%) and tetracycline (67.9%). The frequency for the NGU 
was 31.3%, and different etiologic agents were identified: Mycoplsama hominis, 
Ureaplasma urealyticum, Enterococcus faecalis, Haemophilus parainfluenzae, 
Enterobacterias y Gardnerella vaginalis. From the identified strains, such as H. 
parainfluenzae, (62.5%) were β-lactamase producers and 100% of the strains were 
sensitive to ceftriaxone and 100% were doxycycline-resistant. The etiological 
diagnosis using molecular and phenotypic diagnosis allows to the physician to 
prescribe the appropriate treatment, which will avoid therapeutic failure and the 
appearance of resistant strains. 
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It was thought that Shewanella species were innocuous to humans and they have 
long been perceived as an interesting genus from a biotechnological approach. 
However, since 1963, unusual sporadic cases have been reported involving these 
bacteria in increasing pathological processes. The aim of this research was to 
characterise six Shewanella strains evaluating the presence of virulence factors. 
Genus level identification was carried out using VITEK® MS Plus mass spectrometry 
microbial identification system. In order to identify Shewanella strains at a species 
level, purified 16S rDNA sequences were analysed employing the NCBI Basic Local 
Alignment Search Tool  and a phylogenetic tree was constructed using PhyML 3.0 
algorithms. Standard biochemical and growth tests were performed in parallel on all 
Shewanella strains. Antibiotic resistance profile was determined by the agar diffusion 
test against 12 different antibiotics. TEM observations were carried out using the 
Jeol-JEM-1010 transmission electron microscope. Shewanella strains were 
identified as S. haliotis (Sh-1), S. algae (Sh-2, Sh-4), S. chilikensis (Sh-3) and S. 
indica (Sh-5, Sh-6). All showed to have at least three of the following: caseinases, 
lecithinases, haemolysins, amylases, lipases. Regarding antibiotic resistance, all 
strains were resistant to cefalotin and only two strains (both of them S. indica) were 
also resistant to ampicillin. All strains produce outer membrane vesicles. This 
research confirmed that standard biochemical tests, as well as automated 
identification, are only reliable when identifying Shewanella strains to the genus 
level. Species-level identification was possible analysing 16S rDNA sequences. All 
species showed specific characteristics which can be considered as virulence factor. 
The information obtained in this investigation can be implemented to further research 
about virulence genes, in-vitro cytotoxicity and identification methods for this genus. 
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Clostridium difficile is a gram-positive bacillus, anaerobic and spore-forming.  It is 
currently recognized as the most important cause of infectious nosocomial 
diarrhea. This microorganism is responsible for a broad spectrum of diseases 
called C. difficile infection (CDI), ranging from uncomplicated diarrhea and 
pseudomembranous colitis to toxic megacolon and sometimes sepsis and death. 
The virulence of this bacterium is mainly due to the presence of 3 toxins: toxin A 
(TcdA) or enterotoxin, toxin B (TcdB) or cytotoxin and binary toxin (CDT). In the 
last decade, CDI outbreaks have occurred with great severity of the disease, in the 
United States, Canada and Europe there has been progress in the molecular 
knowledge of hypervirulent strains. The use of sequencing techniques will allow us 
to understand the phylogenetic relationship of Mexican C. difficile strains with those 
of other populations in the world. The general objective was to determine the 
phenotypic and genomic characteristics of strains of C. difficile isolated from 
patients with nosocomial diarrhea. The methodology was: Since 2014, stool 
samples from patients with nosocomial diarrhea from Hospitals of CMN Siglo XXI, 
IMSS, were collected at present. C. difficile´s TcdB was directly identified from a 
fecal supernatant by a cytotoxicity assay, and neutralized with anti-TcdB. The 
feces were cultured in a selective medium (CCFA), for the isolation of C. difficile. 
Of the strains the expression of TcdA, TcdB and CDT toxins in relative units was 
determined by real-time PCR. Sporulation was quantified at 48 h growth. In 
addition, 4 isolates were sequenced using Illumina. A phylogenomic tree was 
calculated; the genomes of Mexico was compared with others genomes of different 
populations of the world. The results were: 387 samples were obtained with a 
cytotoxic effect, of which it was possible to isolate 33 strains. Expression analysis 
indicated that both the logarithmic phase and the stationary phase the expression 
of the toxins had a similar behavior between most of the strains. Most of the strains 
expressed all three toxins; however, TcdA was expressed in lesser amounts. With 
the phylogenomic tree, it was found that the Mexican strains were grouped very 
close to those of Honduras, in addition, there were events of rearrangements and 
genomic inversions. The conclusion was: C. difficile was associated to cases of 
nosocomial diarrhea, due to the presence of hypervirulent strains that express the 
three toxins and that in their genomic content are different from the historical 
strains but very similar to current strains of a Latin American country.  
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 The Zika virus (ZIKV) is an arbovirus that is transmitted to humans by the bite 
of Aedes mosquitoes. The epidemic by ZIKV is a current public health concern due 
to its link to congenital microcephaly and Guillain-Barré syndrome. To date, no 
vaccine has been approved to prevent ZIKV infections, hence the development of a 
safe and effective vaccine against this virus is a global health priority.  
 Accordingly, in this study we propose the in silico analysis of the protein E 
gene of ZIKV to assess its immunogenic potential in a new generation vaccine. The 
ZIKV E protein was selected because it is the main viral antigenic determinant that 
triggers a protective immune response. An antigenicity analysis of the E protein was 
performed using the Immunomedicine group server and antigenic epitopes were 
searched in the amino acid sequence of the protein using the CEP server. A 
cytotoxicity analysis with the ToxinPred server of the whole E protein and the 
predicted antigenic epitopes was performed to verify its innocuity to humans. Finally, 
the antigenic epitopes were mapped into the three-dimensional structure of the E 
protein by using the PyMol program (v0.99). 
 The bioinformatics analysis demonstrated that the ZIKV E protein is a 
potential target in the development of a vaccine against the virus. Moreover, four 
predicted antigenic epitopes were located in or near functional regions of the E 
protein. One of them has already been described in the literature as a target for 
neutralizing monoclonal antibodies, which validates the in silico predictions. In 
conclusion, the ZIKV E protein can be used to develop a new generation vaccine, 
whether as a whole or as a peptide-based vaccine. 
 
Keywords: Vaccine; ZIKV; Bioinformatics; Peptide. 
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Cancer is defined as malignant neoplasm of cells and tissues. The disease is 
characterized by uncontrolled growth and proliferation of abnormal cells with a high 
probability to develop metastasis. Although conventional treatments are effective, 
these methods exert severe side effects. For these reason, the development of 
selective compounds with anti-proliferative activity represents a research field of 
interest. Recently, it was demonstrated that perezone and its synthetic isomer; 
isoperezone are capable to activate the apoptotic pathway by studies performed in 
vitro in K562 cell line. For these reason, the aim of this study was to design a set of 
perezone ester derivatives with different substituents. The family of derivates were 
submitted to docking studies with proteins of the apoptotic pathway (MDM2 and 
PARP1) to select the most promising compound. According to these results, the 
compound 4 (isoperezone angelate) results the best candidate due to its high affinity 
to both proteins (MDM2 DG=8.92 Kcal/mol and PARP1DG=9.67 Kcal/mol), which 
has synthesized and evaluated in vitro as an anti-cancer agent against K562 and 
MCF-7 breast cancer cell lines. Compound 4 showed a better IC50 (K562 IC50=4.4 
µM and MCF-7 IC50=0.12µM) than perezone (K562 IC50=9.22 µM and MCF-7 
IC50=329.2 µM) on these cancer cells. In conclusion, compound 4 is an example of 
drugs designed in silico that show improved biological properties against human 
cancer cell lines. 
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Dengue is a major global health problem due to the high annual rate of infections 
and its complications, that can sometimes lead to death. The work shows a clear 
biotechnological application of bioinformatics. Dengue virus is a member of the 
Flavivirus genus, and has four serotypes (DENV-1, DENV-2, DENV-3 and DENV-4). 
Its genome is composed of positive-polarity ssRNA. It codes for a polyprotein of 
3,400 amino acids, from which 10 viral proteins are generated: three structural 
proteins (C, prM/M and E) and seven non-structural proteins (NS1, NS2A, NS2B, 
NS3, NS4A, NS4B and NS5). The non-structural protein NS3 contains a region of 
about 149 amino acids that corresponds to the serine protease responsible for 
cleaving the polyprotein into the different viral proteins, a crucial step for the 
replication of the virus. We evaluated the variation in the affinity of the ligands 
NSC135618, phenylacetyl-KRR-H, K-K, R-R, and R-K, for the Dengue NS3 
protease, which were previously reported as inhibitors of the NS3 protease of other 
flaviviruses. This was achieved by blind-docking with the Autodock Vina v1.1.2 
program through the graphical interface of Chimera. Structural models to perform 
the docking were generated by homology modeling with Modeller v9.19. The values 
of energy (score) and RMSD obtained from the docking for the same ligand in the 
different serotypes were averaged to compare which ligand had the best affinity for 
the protease. The evaluation of the variation in the affinity by molecular docking of 
the compound NSC135618, phenylacetyl-KRR-H, KK, RR, and RK peptides 
revealed that they could have protease inhibitor activity on all the Dengue virus 
serotypes. Although the dipeptide KK has the lowest score among the inhibitors, it 
also shows protease inhibitor activity. We found that the five NS3 protease inhibitors 
previously reported for another flavivirus could be effective on the four Dengue 
serotypes. 
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Chili (Capsicum annuum L.) is the spice of major economic importance in the 
world. The vulnerability of chili genotypes to biotic and abiotic factors have 
restricted its yield potential. The oomycete Phytophthora capsici causes the 
disease known as chili wilt or pepper wilt, affecting the production of         
Capsicum annuum worldwide, with losses of 40 to 80%, and even total losses in 
some regions. The methods used to chili wilt control are cultural, chemical, 
biological and genetic practices, all of these practices have not been effective in 
reducing the incidence of disease. Capsicum annuum Criollo Morelos 334 (CM-
334) line type serrano chili, is resistant to P.capsici, although the factors that confer 
resistance are unknown. It has been reported that it is due to different 
mechanisms. In the present study the differential expression of transcripts was 
analyzed to identify genes involved in the resistance of CM-334 to P.capsici, by 
suppression subtractive hybridization technique (SSH). Moreover, PR-5, TDI-65, 
PAL and ACO1 which are genes that have been reported in another Solanaceae 
species as involved in resistance, were analyzed in root RNA, in order to identify 
their presence. In addition, CARGA-2, CABPR-1 ,CABGLU, CAPO-1 y HMGR-2, 
which have been reported in CM-334, were analyzed by RT-PCR. In this study we 
found genes involved in the hypersensitive response, and these genes are 
probably involved in the resistance mechanism in CM-334. Moreover, we found 
PR-5 gene of Solanum tuberosum in Capsicum annuum. We conclude that SSH is 
an appropriate strategy to identify differential expressed genes of a resistant 
pepper plant and that this information is crucial to elucidate molecular mechanisms 
of the resistance phenomenon. 
Keywords: Capsicum annuum resistance; SSH; pepper wilt. 
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Retroviral pseudotypes (PR) are recombinant, non-replicative viral particles that 
express surface glycoproteins of other viruses; their use has increased thanks to the 
versatility they have. An application is as substitutes of active viruses in 
neutralization tests that are carried out during quality control in the production of 
vaccines; when using retroviral pseudotypes decreases the level of required 
biosafety since native viruses are not handled. To carry out the neutralization test, 
pseudotypes must be quantified. The technique proposed in this work is a 
quantitative RT-PCR since it has several advantages compared to other techniques 
described (chemiluminescence and fluorescence), and the aim was to standardize 
it for the quantification of retroviral pseudotypes with the influenza virus 
hemagglutinin. Thus, the pLacZ plasmid (containing the target amplicon) was used 
to perform Presence / Absence determinations in the real-time PCR equipment, with 
different alignment temperatures. RNA was extracted from PR-HAH7-06 (carriers of 
the H7 hemagglutinin of an influenza virus isolated in 2006), with the High Pure Viral 
Nucleic Acid Kit and the quality of the obtained RNA was evaluated with PCR and 
RT-PCR. In the determination of the calibration curve, dilutions of the pLacZ plasmid 
were made to obtain the copy number/reaction of the extracted RNA. The alignment 
temperature was set at 58°C, (it was observed only one fragment with the desired 
size, 157bp). RNA obtained from PR-HAH707 had the required quality. In the 
determination of the calibration curve the standard deviation of Ct (Cycle threshold) 
in the calibration curve and of the RNA were ≤0.2. Finally, an R2 of 0.994 and a 
reaction efficiency of 93.365% were obtained;the reaction conditions were 
established for RT-qPCR as a quantification technique for retroviral pseudotypes 
carrying the influenza virus hemagglutinin. 
 
 
Keywords: Retroviral pseudotypes; biosafety; quantification technique 
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Background. S. maltophilia is an opportunistic pathogen which colonize and 
infected different anatomical sites. These bacteria is important because is a MDR
microorganism and the incidence of cases is increasing. The study of the 
mechanisms of pathogenicity, resistance and molecular genotyping could contribute
to the design of new therapeutic strategies. Aim. Detect by molecular techniques
some genes associated with antibiotic resistance and amplify seven housekeeping 
genes in a type strain of S. maltophilia for molecular typing studies. Methodology.
Collection of clinical isolates and analysis of incidence of cases. Resistance profiles.
DNA extraction of isolates and ATCC strain. Amplification by PCR of resistance 
genes using primers and conditions previously reported. From strain ATTC 17666,
seven constitutive genes were amplified, purified and sequenced for molecular 
typing. Results. We collected 34 clinical isolates from three different hospitals; 100%
(35/35) showed resistance to β-lactamics (ampN-ampG), 90% (32/35) to
aminoglycosides (smeB) and 17% (6/35) were resistant to SXT (sul1, sul2, int1). For 
the selected constitutive genes, the approximate sizes obtained was: atpD (850 bp),
gapA (800 bp), guaA (700 bp), mutM (580, 550 bp), nuoD (510 bp), ppsA (650 bp)
and recA (550 bp). Sequences and the real size will be confirmed by sequencing,
from which type sequences will be assigned from the obtained allelic profile and 
compared with sequences stored in international databases. Conclusions. All
clinical isolates of S. maltophilia are MDR according to the Magioraikos 
classification. Resistance to SXT becomes more frequent in clinical isolates. The
standardization of PCR for seven constitutive genes is valid and applicable for 
molecular typing studies to make outbreak studies. 
 
 
Keywords: Stenotrophomonas maltophilia; HAI; antimicrobial resistance; molecular 
typing. 
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SCCmec IN Staphylococcus meticillln resistant from in the 

community and acquired in hospital 

Staphylococcus spp has virulence factors, resistance against several antibiotics and is present at the 

community and intrahospital levels, which is why it is a health problem. Methicillin resistance 

involve mecA gene, as part of a large mobile element, known as "chromosomal cassette mecA 

(SCCmec), integrated into genophore; is grouped into types of (I - XI). SCCmec I, II, III y X are 

structurally large found in strains acquired in hospitals (HA-MRS); SCCmec IV an another groups (V-

IX) are considered as community adquired (CA-MRSA). Aim was research in clinical isolates of 

Staphylococcus spp, the presence of the gene mecA, SCCmec types and classify in HA-MRS and CA-

MRS using a PCR duplex. Results. 21 isolates of the General Hospital "November 20" (GH20Nov) and 

24 isolates of IMSS Metepec Hospital (MHosp)” were analyzed. Of strains corresponding to 

(GH20Nov) 47.61% of S. aureus and 52.38% of SCN were obtained. For (MHosp), 62.5% of S. aureus 

and of SCN 37.5 was obtained. According to CLSI 2017, 90% resistance was obtained in S. aureus 

and 45.5% in SCN for (GH20Nov). The percentage of resistance was the same for S.aureus and SCN 

in (MHosp) with 66%. All methicillin-resistant strains amplified mec A. Standardized PCR for SCCmec 

types and PCR duplex for types II and IVa. The strains were grouped in HA-MRS and CA-MRS, none 

were types I or V. The (GH20Nov) 88.9% were type II in S. aureus and 60% SCN, 11.4% were type IV 

in S. aureus and 20% of SCN. Type II was more frequent than type IVa for S. aureus in (MHosp) with 

90%. Types found in hospitals allow alarming the exchange of patogens from the community and 

enter hospitals.  Conclusions. Staphylococcus spp was most frequent in blood culture. All strains 

meticillin resistant amplified for mecA. There are MRS causing for ype IV. 

Keywords: SCCmec; HA-MRS; CA-MRS 
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INTRODUCTION. Chikungunya is a mosquito-borne viral disease caused by
infection with the Chikungunya Virus (CHIKV). There are no current specific 
treatments for the infection which has caused it’s spreding worldwide. As of 2016,
349,936 suspected and 146, 914 laboratory confirmed cases were reported by the
Panamerican Health Organisation. In México form 2014 and up to early 2015, 458 
autoctonous cases were confirmed in the states of Chiapas, Guerrero, Oaxaca, 
Sinaloa and Sonora. CHIKV is an RNA virus and micro RNAs (miRNAs) are small
non-coding RNA molecules, that recognize small complementary regions in the 
3’UTR of target mRNAs, inhibiting its expression.
OBJECTIVE. This work was intended to design and analyse the potential of a
specific miRNA to target CHIKV, for its use as a therapeutic agent.
METHODOLOGY AND RESULTS. A databank containing 244 genomic sequences
of CHIKV from all over the world, downloaded from the NCBI, was created. Virtual 
hybridization analysis was performed using the VAMPhyRE software, with probes of 
different lenght and number of missmatches. Phenograms were constructed with all
the sequences from a multiple alignment with MUSCLE, and all posible miRNAs 
were predicted by using the VIRsiRNApred software. We then evaluated the 
potential targeting of these miRNAs to the genomic RNA, and finally we executed
thermodynamical analysis for secondary structure through the GeneBee server, this
reduced 5,000 potential miRNAs initially obtained, down to 4 with an apropriate 
stability for targeting CHIKV.
CONCLUSION. We were able to design specific miRNAs for the targeting and
potential inhibition of CHIK virus RNA expression. Also, phenograms gave evidence 
of the importance of the human factor in the spreading of the disease. 
 
 
Keywords: Bioinformatics; CHIKV; Therapy. 
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Bioinformatics is an interdisciplinary field that develops and improves upon methods 
for storing, retrieving, organizing and analyzing biological data. A major activity in 
bioinformatics is to develop computational tools to generate useful information. On 
this work, a novelty software for bioinformatics analysis is introduced. CABBAGE 
(Classification Algorithm Based on a BAyesian method for inter GEnome analysis) 
is based on the Naive Bayes algorithm (NBa), which has been proved successful for 
text classifying and spam rejection. This tool classifies organisms according to 
genomic differences associated with phenotype. Furthermore, it can carry out 
different statistical tests to extract the most informative features for each class. To 
incorporate unknown genomes into a suitable class, a metadata file is used to build 
artificial classes with phenotypes and then the program is training with a binary table 
which represent the presence/absence of genomic features to make the a priori 
probabilistic prediction. CABBAGE can use three different statistical tests (Chi 
square, Mutual information, Log Odds) to extract the most informative features of a 
class, a presence/absence table was inputted for this end. A dot plot was constructed 
with the statistical values of the genomic features for each class. Also, a heat map 
was generated with the presence percentage of informative features in each class. 
The program was tested with a hundred genomes of the pathogenic bacterium 
Helicobacter pylori. To  evaluate the software; three statistic tests available within the 
program were carried out and the best results were obtained with the Chi square test 
(P < 0.1). One genome for each phenotype from the total data set was tested as 
unknown sample, two were correctly classified. Summarizing so far, the Chi Square 
test was able to correctly discriminate genes for each phenotype. CABBAGE was 
not able to predict the correct phenotype for all the tested samples.    
 
 
Keywords: Bioinformatics; Naive Bayes; Clustering; Genomics; Phenotype 
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 Identification of informative disease- associated genes in

helicobacter pylori
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Introduction. Helicobacter pylori is one of the most successful human pathogens.
Infection with H. pylori causes Non-Atrophic Gastritis (NAG) and it is the main risk 
factor to develop Peptic Ulcer and Gastric Cancer (GC). However, in most of the
cases the infection occurs asymptomatic and only about 1% develop GC. Multi 
Locus Sequence Typing and recently Whole Genome Sequence analysis have been
employed to genotype H. pylori, demonstrating differences among populations 
according to the region of origin. Microarray-based comparative genomic
hybridization (aCGH) studies have also been used revealing several strain-specific 
and some disease-associated genes. Objective. The aim of this study was to
compare the entire genetic pool of H. pylori strains isolated from Mexican patients 
diagnosed within different stages of cancer development to correlate the genetic
content with pathogenesis. We analyzed 99 H. pylori strains, including 43 NAG-, 22
Intestinal Metaplasia- (IM) and 34 GC-associated strains. Method. A genomic
annotation of the 99 genome sequences was performed with Prokka Annotation 
software, afterwards the PANACEA (PAN And Core gEnome Analysis) software was
used to calculate the Pan-Genome, including de Core-Genome and the accessory 
genes (e-value of 1e-6 and 80% of identity), then a probabilistic based analysis on
the variable gene content was done using the CABBAGE (Classification Algorithm 
Based on a Bayesian method for Genomics) software. Results. The Core- and the
Pan-Genome of the 99 strains comprise 1124 genes and 3954 genes respectively.
178 accessory genes were found as informative for dis|ease (P values < 0.1 
were considered significant), 23 mostly present (mp) and 10 mostly absent (ma) 
in
NAG, 34mp and 16ma in IM and 66mp and 28ma in GC. Conclusion. Ou method
to calculate the Pan-Genome was useful for investigating patterns of disease- 
associated genetic variation. Enhanced estimate of the accessory genes was
possible and several genes that were differentially present in all disease groups were 
identified.

Keywords: Helicobacter pylori, Gastric Cancer, Gastritis, Pan-Genome, Core- 
Genome, Disease-Associated, Bioinformatics
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Nitric oxide (NO) is a signaling molecule involved in many biological processes in 
animals and plants. It has been found that there is a correlation between the NO 
activity and processes such as sporulation and fruiting body formation in fungi. 
Nevertheless, little is known about their endogenous production and some 
publications argued the possibility from a non-enzymatic NO production. In 
mammalian (mNOS), plants and bacterial cells it is known that the nitric oxide 
synthase (NOS) produces NO. Mammalian NOS has three isoforms, neuronal 
(nNOS), inducible (iNOS) and endothelial (eNOS). The slime mold Physarum 
polycephalum expresses two NOSs closely related with the mammalian iNOS, thus 
indicating they might code for proteins with NOS activity. Likewise, previous works 
reported NOS activity in the filamentous fungus Phycomyces blakesleeanus and its 
effect in sporulation; however, since this organism lacks of genetic transformation 
system it is not feasible to search for the responsible gene. Mucor circinelloides is 
a fungus belonging to the Mucorales order like P. blakesleeanus that has a wide 
repertoire of molecular tools to manipulate its genome. Taking advantage of the 
possibility to disrupt genes by homologous recombination in M. circinelloides, 
deletion mutants were generated for genes MUCCIDRAFT_112602, 81522 and 
80209, which code for proteins similar to mNOS, nitrate reductase (NR) from 
Aspergillus and AtNOS1 from Arabidopsis, respectively. Next we will assess NO 
production in these mutants with DAF-FM diacetate reagent. This will allow us to 
determine what of these genes are involved in the production of NO in M. 
circinelloides and probably in P. blakesleeanus.        
 
 
Keywords: Nitric oxide; nitric oxide synthase; sporulation; homologous 
recombination. 
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Goodea atripinnis is a viviparous fish endemic to the Central Mexican Plateau. It 
inhabits the Xochimilco lake system where endocrine disruptors like bisphenol A 
(BPA), a chemical compound used in polycarbonate plastics and epoxy resins 
industry, have been detected. The aim of this study was to assess the genotoxic 
effect of BPA on male and female gonads of adult G. atripinnis. The median-lethal 
concentration (LC50) of BPA was determined in an acute assay. A sub-lethal dose 
(1/5 of LC50) was employed in a chronic toxicity assay during 28 days to evaluate 
DNA damage by the alkaline comet assay. The percentage and tail length of comets 
were measured as indicators of DNA damage. The value of LC50 for BPA in G. 
atripinnis was 5.1 mg/L. Genotoxicity analysis showed that at 14 days, the 
percentage of comets is significantly greater in exposed individuals (48% females 
and 42.5% males) than in control groups, while the percentage of comets found at 
28 days of exposure was similar to that of 14 days, for both sexes. In general, the 
tail length was significantly higher in individuals exposed to BPA than in untreated 
individuals, excepting the exposed males at 28 days that showed a significant 
decrease in tail length (similar control values). In conclusion, sub-lethal doses of 
BPA can induce DNA damage in ovarian and testicular cells of G. atripinnis, which 
could affect sexual cell quality, and subsequently, fish reproduction in wild 
populations exposed constantly to BPA; on the other hand, the decreasing in tail 
length observed in males after 28 days of exposure could suggest a possible DNA 
repair mechanism. 

Keywords: endocrine disruptor; bisphenol A; genotoxicity; DNA damage; viviparous 
fish 

 
DNA damage induced by the endocrine disruptor 

bisphenol a in gonads of the endemic viviparous fish 
Goodea atripinnis 



Area Molecular Biology and Bioinformatics
21-23 March, 2018, Mérida, Yucatán, México

                      
 

Abstract

123 JBBR ©2018 Colegio Mexicano de Ingenieros Bioquímicos

XXI Biochemical Engineering National Congress
X Biochemical Engineering International Congress

XVI Biomedicine and Molecular Biotechnology Scientific Meetings
Proceedings

Cervantes Camacho Isabel a, López Gómez María Fernanda b, Guerrero Estévez 
Sandra Milena a, Alarcón Hernández Ernesto c, López López Eugenia a

a Laboratorio de Evaluación de la Salud de los Ecosistemas Acuáticos, b Laboratorio de Variación 
Biológica y Evolución, c Laboratorio de Genética Molecular, Escuela Nacional de Ciencias 

Biológicas, Prol. de Carpio y Plan de Ayala s/n, Col. Santo Tomás, C.P. 11340, Ciudad de México. 
email: eulopez@ipn.mx

Bisphenol A (BPA) is an endocrine disruptor with estrogenic activity and a potential 
mechanism on estrogen receptors (ER) located to the nucleus. Several studies have 
analyzed the effect of this substance on the Foxl2 gene, which encodes for the 
transcription factor FOXL2 that is associated with ovarian function since it regulates 
the Cyp19a1 gene that encodes for aromatase, which transforms androgens to 
estrogens. The aim of the present study was to generate a tridimensional (3D) 
structural homology model of FOXL2 of Chapalichthys encaustus (ANB41541.1) 
with BPA using the SWISSMODEL server. The structure 5a5u of the rabbit 
(Oryctolagus cuniculus) was used as model and its stereochemistry and structural 
quality was assessed with the ERRAT and Ramachandra servers. The ligand was 
geometrically drawn in ChemDraw and optimized with the Gaussian 09 software. 
The docking was done with the AutoDockTools program. The interactions between 
BPA and the model obtained a value of -5.42 Å, the main interaction was the 
hydrogen bond which is present in the proline 206 and lysine 17 residues. The 
leucine 208, proline 206 and proline 247 residues also bind to the BPA and are in 
the Forkhead box region, this suggests that BPA can induce changes in the FOXL2 
motif that regulates other genes. These results may be related to studies of 
molecular docking and in vitro assays in which a BPA agonist function on estrogen 
receptors has been demonstrated. In conclusion, BPA is an endocrine disruptor able 
to join FOXL2 in regions that are fundamental for the regulation of other genes, this 
can lead to alterations in the signaling pathways in which FOXL2 protein participates, 
including steroidogenesis. 

Keywords: molecular interaction; bisphenol A; FOXL2; viviparous fish 
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The liberation of outer membrane vesicles by Gram-Negative bacteria has been 
studied during decades. These stcrutures can transport an impor tant variety of 
biomolecules as enzymes, toxins, antigen determiners, and even nucleic acids. It is 
of great interest that biomolecules that are transported will be investigate to 
determine if these can be considered as a new system of secretion. The aim of this 
research was to purify and characterize the outer membrane vesicles produced by 
strains of the genus Halomonas sp. The identification of two strains was carried out 
by the system MALDI-TOF, and the phylogenetic reconstruction by  maximum 
likelihood using the sequenceo f the gene 16S rDNA. The purific ation of outer 
membrane vesicles was performed since a massive culture of Halomonas sp. The 
cells were harvested and the cellular suspension was centrifuged. The supernatant 
was filtered through a membrane of 0.22 µm and then it was ultracentrifugated at 
40,000xg. The outer membrane vesicles produced were observed by transmission 
electron microscopy. The proteinic content of outer membrane vesicles was 
analyzed by polyacrylamide gel electrophoresis. The molecular identification 
demonstrated that the strains R09-7 and P09-SM correspond to Halomonas 
zhanjiangensis. We observed spherical vesicles with double membrane releasing 
from the outer membrane, with ranging sizes from 30 to 70 nm.  In the 
electrophoresis were observed bands among 150 and 40 kDa. This is the first work 
of production of outer membrane vesicles in the genus Halomonas sp. 
 
Keywords: Halomonas; vesicles; identification 
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Laccase is a blue multi-copper enzyme that catalyzes the oxidation of a variety 
aromatic compound coupled to the reduction of molecular oxygen to water. 
Laccases oxidize the substrate and electrons are transferring at mononuclear 
copper center and then they are out carried to active site trinuclear copper center. 
It has been implicated in a wide spectrum of biological activities and is involved in 
the treatment of dyes. Trametes versicolor contains three genes lcc, their 
expression depends on the type of dye and concentration, producing isoenzymes 
reported as effective in the discoloration of various textile dyes, such as Reactive 
Black 5. This study is focused on analyze and compare the structure of laccases of 
T. versicolor whit respect to their close phylogenetic relationship of laccases of 
fungal origin, using tools for the evolutionary analyses  and, such as the 
Hydrophobic Cluster Analysis and the Ramachandran plot. The phylogenetic 
analysis shows a clear horizontal transfer of laccase genes among the different 
fungi that make up the study. The results indicate the existence of three different 
laccases in T. versicolor. These laccases show structural differences such as: 
greater presence of mobile regions in two of them, different preserved hydrophobic 
regions, loss of copper binding sites in a laccase type (loss of catalytic capacity). 
The physicochemical properties between these enzymes are different due to the 
number of hydrophobic and charged amino acids contained in their sequences. In 
addition, structural analysis of laccases modeling indicates the need for a deeper 
study of the undefined parts of the enzyme. The differences between the 3 types of 
laccases could be impacting enzyme-substrate interaction, in particular with 
different textile dyes. These results help to understand the differences between the 
laccases of T. versicolor with potential and their possible participation in the 
treatment of textile dyes. 
 
Keywords: Trametes versicolor, laccase, structural analysis, cupredoxin domain 
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ABSTRACT 

Diabetes mellitus type 2 (DT2) is a serious public health problem in Mexico. 
Previous studies have shown that there is a strict two-way relationship with chronic 
periodontitis (PC). People with diabetes have a higher risk of developing infections, 
such as chronic periodontitis causing damages to the oral health. The objective of 
this study was to obtain the gene expression level of pro-inflammatory cytokines IL-
1 beta, IL-6, MMP-8, y MMP-13 Inflamasomme NLRP3. The gingival tissue 
samples were obtained from patients with PC and DT2, and from disease-free 
gingival tissue, after RNA was obtained, and cDNA was synthesized in order to 
obtain the gene expression for the cytokines IL - 1 beta, IL-6, Inflamasoma NLRP3, 
MMP-8 and MMP-13. Finally the obtained data were analyzed using "t of student". 
Results of level of NLRP3 inflammasome gene expression were higher in the 
group of patients with PC and DT2 compared to the group without disease. On the 
other hand, a greater expression of the IL-1B cytokine was observed in the group 
of patients with PC and DT2, as opposed to IL-6, which showed greater expression 
in patients without disease because IL-6 is associated with the inflammatory 
process acute. In contrast, the levels of gene expression for MMP-8 present in 
collagen degradation processes were higher in patients without disease. Finally, 
the level of expression of MMP-13 is observed, where the results do not show 
significance between the groups of patients with PC and DT2. Conclusions an 
increase in NLRP3 and IL-1B inflammatory gene expression was found in the PC 
and DT2 patient group. Therefore, NLRP3 and IL-1B could be a biomarker of PC 
progression in patients with DT2.  Regarding the level of MMP-13 gene expression 
although no significant difference was found, an increasing trend was observed in 
the group of patients with PC and DT2. 

Periodontitis; Type 2 Diabetes; gene expression 
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Biotechnological processes coupled to conventional processes have improved the 
recovery of precious metals and minerals of interest. Identify microorganisms 
capable of surviving in the extreme environments is very important. The 
bioconversion of minerals can be performance in unfavorable conditions such as 
high metal concentrations, high temperatures and high levels of acidity. In this study 
the biological diversity of natural communities was evaluated by clone library and the 
sequencing of the 16S rRNA gene. Samples were taken from the wet areas of the 
waste dam of a mining complex located northeast of Torreón, Coahuila, Mexico, 
where native bacterial strains were disseminated in 9K medium. A cloning was 
carried out in a commercial vector (pGEM-TEasy Vector), later the digestion of the 
16S rRNA gene previously amplified by PCR was carried out by means of the 
restriction enzyme HhaI, proceeding with the separation of the products obtained by 
gel electrophoresis 2% agarose stained with EtBr. In conjunction with the restriction 
process, an in silico analysis was performed in which the band pattern of the 16S 
ribosomal gene of bacteria characteristic of bioleaching processes was analyzed. 
The results analyzed in the online library (Standard Nucleotide BLAST) showed the 
presence of microorganisms belonging to groups I and II of the genus Leptospirillum. 
In addition, it's demonstrated that the ARDRA technique and an in silico comparison 
of banding patterns can be useful to differentiate closely related species.  
 
 
Keywords: Bioleaching; Leptospirillum; ARDRA. 
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During stress, cells release particles of various sizes and different functions, some 
of them are called microvesicles (MVs). The MVs are heterogeneous populations 
or particles of membranous origin, it has been found in several pathologies such as 
Diabetes Melitus, Arterial Hypertension and cancer; there are reports where these 
diseases have been linked to a common risk factor: Obesity. Despite the 
importance of microvesicles (cell communication, activation, regulation, etc.) in the 
metabolism, and the immune system, the characteristics of MV populations present 
in people with obesity are unknown. The objective of the present work was isolate 
and characterize the population of microvesicles in patients with obesity. The 
sample was obtained from the Community Hospital in Calkini (Campeche, Mexico), 
males between 18 to 35 years of age with a BMI of 30 kg/m2 and (Controls <25 kg 
/m2). Clinical examinations were performed to rule out comorbidities. 27mL of 
peripheral blood was obtained for each individual. The MVs were purified by 
ultracentrifugation and flow cytometry was analyzed. The sampled individuals had 
a mean age of 26 years. The presence of MVs was found in the two groups. The 
size of the MVs in the sample are in the range of 164nm to 346nm. Individuals with 
obesity presented an average of 598,316.66 MVs/mL (SD=2.78), in the case of 
controls, an average of 52,000.00 MVs/mL (SD=4041.45) was observed. The 
preliminary data of this study show that the two groups behave differently in terms 
of size and quantity, the patients with obesity presented a high amount of 
microvesicles unlike the controls. This difference is an important referent for the 
physiological deterioration of these patients, and to be vulnerable for the triggering 
of different chronic degenerative pathologies. 
 
 

  Keywords: Microvesicles, Obesity, Diabetes Mellitus, Arterial hypertension, Body 
Mass Index. 
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Excessive accumulation of adipose tissue is associated with cardiovascular 
diseases, it implies serious medical consequences and above all economic. The 
increase of adipose tissue is related to the secretion of adipokines like be 
adiponectin, this last is linked to cardiovascular protection, low levels of 
adiponectin are associated to insulin resistance. In Mexico 7 of each 10 adults 
present obese or overweight, said poblation have higher risk for the development 
of diseases not transmissible that can trigger irreversible damage to health and 
even death. The objective of the study was to determine levels of secretion of 
Adiponectin in medical students with Cardiometabolic Risk of the City of Oaxaca. 
The sample consisted of 68 students, the inclusion criteria were between 18 and 
23 years old, enrolled in said institution, who signed the letter of informed consent, 
the elimination criteria were: unidentified blood samples, incomplete surveys, 
diagnosis of infectious and metabolic diseases. The Cardiometabolic Risk (RCM) 
was assessed through the Waist-to-height ratio (WHtR) indicator and the secretion 
of adiponectin in serum was determined. The Nutricia History instrument was 
applied and the data were analyzed with descriptive statistics. According to the 
secretion of adiponectin, the average was 12,309.89 ng/dl ±6,641 ng/dl, according 
to the individuals with RCM the average was 12.584.26 ng/dl ±6,522, and for the 
individuals without RCM it was 11,841.16 ng/dl ± 6,957, for the formula WHtR 
61.8% have RCM and 38.2% do not present it, According to the results the 
secretion of adiponectin in both groups is same, also present one similar varation 
in terms of its dispersión. It was concluded that individuals without RCM present 
lower secretion of adiponectin compared to individuals with RCM. 
 
 
Keywords: Cardiometabolic risk, adiponectin, Waist-to-height ratio. 
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About 50 millions people suffer from epilepsy, and 30% of them do not respond to 
the treatment with traditional antiepileptic drugs. Thus, different strategies for 
seizures control in such patients are required. Nitric oxide (NO), 
neurotransmitter/neuromodulator which synthesis from arginine is catalyzed by 
nitric oxide synthase (NOS), represents a promising pharmacological target for 
controlling refractory epilepsy. NO participation in seizures mechanism has been 
widely described, but results until now are contradictories, since according to 
different authors, it is considered proconvulsant but also as anticonvulsant. So, 
more research about it is needed. 
In an attempt to clarify NO participation in seizures generation, here the effect of 
different convulsant agents on NO levels on rat neurons was investigated, in an 
attempt to clarify NO participation in seizures generation. With this aim 
pentylenetetrazole, thiosemicarbazide, 4-Aminopiridyne and bicuculline were 
administrated at different concentrations and times of treatment to rat neurons in 
primary culture. NO was quantified with a colorimetric method based on Griess 
reaction.        
Results show that effects of convulsant drugs are different depending on 
concentration used, but it could be said that they increased NO levels in neurons at 
very low concentrations (10-25 μM), except for bicuculline. Described effects are 
proportional to the time of treatment, with exception of 4-Aminopiridyne.      
Considering action mechanism of chemoconvulsants employed it is concluded that 
the decrease on gamma amino butyric acid levels cause an increase on neuronal 
NO concentrations, which suggest to consider NOS as a target in the design of 
new antiepileptic drugs and attributes proconvulsant properties to NO synthesized 
by neuronal isoform of NOS.   
 
 
Keywords: Nitric oxide, Epilepsy, Seizures, Neurons. 
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Non-tuberculous mycobacteria (NTM) affect both immunosuppressed and 

immunocompetent individuals. Little is known about their ability to infect and persist 
within human macrophages. The objective of the present work was to determine the 
interaction of human macrophages with several strains of: M. avium, M. gordonae, 
M. mucogenicum, isolated from different environmental sources. Eleven strains were 
studied; one strain from M. avium ATCC, one from household water, one from ready-
to-eat sprouts and another from a patient (clinical origin). For M. gordonae, a strain 
ATCC, one from a clinical sample and another from ready-to-eat sprouts. Finally, for 
M. mucogenicum, a strain ATCC, one from household water, one from chilli sauces 
and one from ready-to-eat sprouts. THP-1 human macrophages were used, which 
were infected with each of the strains at a MOI of 3. In the kinetics of infection, M. 
avium ATCC and household water produced a 20% damaged of the monolayer, 
whereas clinical and sprouts M. avium strains destroyed the monolayer completely 
(100%); all of them reached 100% of infectivity. For strains of M. gordonae, the ones 
from sprouts destroyed 100% of the monolayer, while the clinical isolate and the 
ATCC destroyed the monolayer integrity only by 25%. Finally, for the case of the four 
strains of M. mucogenicum, all of them destroyed 100% of the monolayer and 
reached 100% of infectivity. In conclusion, the strains from clinical cases 
(independently of the mycobacterial species), presented a higher persistence 
capacity within macrophages than the strains from sprouts, sauces or water. 

 
Keywords: Non-tuberculous mycobacteria; macrophages THP-1; M. avium; M. 
gordonae; M. mucogenicum. 
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Seizures are the result of an imbalance between excitatory and inhibitory impulses 
on the central nervous system, being glutamate (GLU) the major excitatory 
neurotransmitter. Besides GLU can also generate metabolic energy by its oxidative 
deamination, reversiblereaction catalyzed by glutamate dehydrogenase (G.D.H., 
E.C. 1.4.1.3.), a central enzyme to GLU metabolism which participates on seizures 
mechanism. For recycling and to avoid its neurotoxicity, GLU is removed from the 
synaptic cleft to the glia by GLU transporters, a family of proteins called EAATs. 
The major neuronal EAAT is EAAT3, whic h dysfunction has been implicated in 
epilepsy. EAATs activity is regulated by  external GLU levels, and coupling GLU 
transportation by EAATs with the activity of enzymes related to its metabolism 
would improve the efficiency of the process.  
In the search of a new mechanism to counteract glutamatergic overstimulation that 
occurs in seizures, here we study the possible correlation between GDH and 
EAAT3 activities. With this aim the effect of carbamazepine (CBZP) and 
gabapentin (GBPT), promoter and inhibitor of EAAT3 respectively, on GDH activity 
in C6 glioma cells was studied, since these cells express only EAAT3. GDH was 
quantified using a spectrophotometric method and in both directions of the 
reaction.    
CBZP increased oxidative deamination of GLU (800% compared to the control) but 
totally inhibited reductive amination of α-ketoglutarate. In contrast, GBPT 
completely inhibited oxidative deamination of GLU but also increased reductive 
amination of α-ketoglutarate (300% compared to the control). 
It is concluded that GDH activity, which regulate GLU extracelular levels, 
apparently is modulated by EAAT3 activity, representi ng a pharmacological target 
of interest for the design of new antiepileptic drugs. 
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Approximately 71 million people in the world are infected with the hepatitis C virus 
(HCV). Insulin resistance (IR) is a pathological feature in patients with chronic hepatitis C 
(CHC) and has a very important role in the therapeutic failure to achieve sustained viral 
response (SVR). HCV genotype 1 induces RI by altering the insulin signaling pathway by 
overexpression of SOCS3. Some therapies such as supplementation with branched-
chain amino acids (BCAA) can decrease IR since they activate mTOR and stimulate 
protein synthesis, which is favored in the presence of Lysine, improving nutritional status 
and Quality of Life with Respect to Health (QLRH) from the patients. A pilot study was 
conducted with the participation of 20 patients selected according to inclusion criteria, 
who consumed 30g of supplement with BCAA+Lys daily for three months. The IR was 
evaluated using HOMA IR and HOMA% p. The significant decrease in IR was observed 
in 75% of the patients (p = 0.011), while the function of the p cells had a tendency to 
decrease (p=0.391). The values of albumin and platelets had a significant increase (p = 
0.011 and p=0.003). Total proteins were quantified from peripheral blood mononuclear 
cells by the Bradford method and the expression of SOCS3 and mTOR proteins was 
evaluated by means of Western blot "Stripping" finding that the expression of SOCS3 
decreased (p=0.939) and that of mTOR was increased (p=0.876), however the changes 
were not statistically significant. QLRH was assessed using the SF-36 questionnaire, 
finding significant improvement in the "Social function" (p=0.031) while for the other 
aspects only an upward trend was observed. With the above we can conclude that the 
use of supplemental therapies based on BCAA+Lys decrease the IR in patients with 
CHC and with this improve their QLRH, therefore the IR can be considered as a 
therapeutic target in the treatment of CHC. 

Keywords: Hepatitis C Virus; insulin resistance; branched-chain amino acids 
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INTRODUCTION. Cardiovascular diseases (CVD) are the leading cause of morbidity and
mortality worldwide. It is estimated that 75% of deaths occur in developing countries like 
Mexico. Among all types of CVD, the Ischemic heart disease (IHD) and the initial
atherosclerotic process have been associated with Chlamydia pneumonia (Cp), Helicobacter 
pylori (Hp) and Helicobacter cinaedi (Hc) infections. Recently, it has been proposed that those 
pathogens are transported to the coronary arterial walls, through peripheral blood
mononuclear cells (PBMC) from the lungs and the gastrointestinal tract. Until now, little 
information exist about the frequency of these infections in the Mexican population with and 
without IHD.
Aim. To investigate the frequency Cp, Hp and Hc infection in a group of Mexican patients
diagnosed with atherosclerosis and to analyze if there is an association with these bacteria.
Methods. DNA from PBMC will be used to investigate the presence of Cp, Hp and Hc in 250
atherosclerotic patients and 250 healthy controls by means of specific PCR reactions and 
serology for Hp.
Results. At the moment, 16/50 (32%) patients and 34/100 (34%) controls have resulted
positive for Cp. For Hp, 2/50 (4%) patients and 0/61 controls yielded positive results. Finally, 
for Hc specific PCR, 2/50 (4%) patients and 0/52 controls have been positive. These data will 
be corroborated by DNA sequencing and serology for Hp.
Conclusions. Our preliminary results show that it is possible to identify Cp, Hp and Hc, DNA in 
PBMC by PCR. It is still unknown if those findings are associated with IHD; but if so, it will be 
relevant in order to gain knowledge about the role of these bacteria in
atherosclerosis. Moreover, this might be important in order to establish an early 
diagnosis and treatment of those individuals at higher risk of CVDs.
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Diabetes mellitus is a worldwide disease; and it has been proposed that oxidative 
stress could be involved in their apparition. Previous work of our laboratory and 
others have shown than androgens, but not estrogens or progestagens, could 
prevent the apparition of streptozotocin-mediated apoptosis in rat pancreatic islets, 
and that this event is mediated by scavenging enzymes immunoexpresion. This work 
was designed in order to study the participation of scavenging enzymes in the 
protection of beta cells produced by androgen derivatives, and also the relative 
cytoprotective power of these androgen derivatives. Two set of experiments were  
designed. In the first one, male rats were orchidectomyzed, administered with 
androgens, injected with STZ, and killed to obtain the pancreas. Pancreatic slices 
were subject to immunohistochemistry for catalase and superoxide dismutase-1 and 
-2, and TUNEL assay. In the second set of experiments, pancreatic islets were  
obtained from intact male rats, and incubated in vitro with alloxan in order to increase 
the production of ROS, in the presence of androgen derivatives, and the activities of 
catalase, superoxide dismutase and glutathione peroxidase were measured in cell 
lysates. The immunopresence of the antioxidant enzymes is pancreatic slices is 
affected by the androgen treatment, but the enzymatic activity in homogenates does 
not. Taken together, the results could indicate that scavenging enzymes could be  
affected during the apoptotic death of beta cells. 
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The glucose 6 phosphate dehydrogenase (G6PD) is the enzyme that limits the 
pentose phosphate pathway and provides NADPH+H+ essential for the synthesis of 
de novo fatty acids and formation of reactive oxygen species. The strongest control 
of G6PD is produced by the NADPH+H+/NADP+ ratio. But when the lipogenic activity 
increases, the enzyme does not respond to this regulation. This phenomenon can 
be explained by possible post-translational modifications that induce changes in its 
conformation, giving it stability. Some studies propose G6PD as a therapeutic target 
to stop the synthesis of de novo fatty acids and metabolic disorders. In this context, 
nicotinamide (NAM) could be a regulator of post-translational modifications of G6PD 
due to its antioxidant and anti-lipogenic properties. 30 male Sprague Dawley rats 
were used and were randomized into six groups and subjected to the following 
treatments: 1) Control (Diet and water); 2) Nicotinamide 0.10% (CNAM 0.10%); 3) 
Fructose 40% (F); 4) F+NAM 0.05%, 5) F+NAM 0.10% and 6) F+NAM 0.15%. The 
administration of fructose 40% and NAM were in drinking water ad libitum for 16 and 
12 weeks respectively. When treatment finished, blood samples were obtained to 
evaluate the biochemical profile; In liver samples were determined, expression, 
quantity, post-translational modifications (phosphorylation, glycosylation and 
acetylation) and activity of G6PD, the amount of 2 kinases (p38 and ERK) and the 
activity of alkaline phosphatase. The results showed that the prolonged consumption 
of fructose is closely related to increase in body weight, visceral adipose tissue, 
triacylglycerols, ritis ratio and impaired glucose tolerance test. At hepatic level 
increased expression, amount, activity, phosphorylation and glycosylation of G6PD, 
as well as increased amount of p38 and ERK proteins. The phosphorylation of G6PD 
was simultaneous with low alkaline phosphatase activity. All these metabolic and 
hepatic alterations were abated by NAM. 
 
Keywords: G6PD; NAM; fructose; synthesis of de novo fatty acids. 
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 Introduction: Urinary Tract Infections (UTIs) represent a public health problem and 
uropathogenic E. coli (UPEC) is the main etiological agent, strains of this species 
are characterized by high resistance to antimicrobials, due to this the use of 
phagotherapy represents an alternative to treat these infections and reduce the 
complications associated with UTIs. To apply phagotherapy, it is important to know 
the viability of the phages against different pH ranges. Objective: To determine the 
effect of pH on specific lytic phage of UPEC strains, previously isolated of 
wastewater. Methodology:  phages: FEc1, FEc3 and FEc4 were placed in deionized 
water adjusted to pH's of 3, 5, 7 and 9 and incubated for 4 h, every hour an aliquot 
of the phage suspension was taken at the different pHs, with the aliquots, the 
indicator strains (UPEC) were infected with a multiplicity of infection (MOI) of two, 
allowing phage adhesion for 15 min, Subsequently, the plate forming units (PFU) 
were obtained using the technique of double layer of agar and drop test. Results: at 
acid pH (3 and 5) lytic plates were not obtained from phages FEc1 and FEc4 while 
FEc3 remained with a phage titer until two hours; at pH 9, the phages FEc3 and 
FEc4, did not decrease their titers, however, FEc1 reduced it by one logarithm, at 4 
hours. Conclusion: The differences in phage stability at the studied pHs suggest that 
the phages are different, and this information is a very important parameter to 
consider for a possible therapeutic use of them. 
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Excess carbohydrate consumption is associated with development of nonalcoholic 
steatohepatitis (NASH), characterized by: insulin resistance, lipid accumulation, 
oxidative stress and fibrosis, by activation of stellates cells. Activation of glucose 6 
phosphate dehydrogenase (G6PD) by carbohydrates, contributes to development 
of NASH, because generates NADPH+H for synthesis of fatty acids and activity of 
pro-oxidant enzymes, stimulating the activation of stellates cells. G6PD has been 
proposed as therapeutic target, being nicotinamide (NAM) possible regulator. The 
objective of work was to determine the effect of NAM on activity and expression of 
G6PD in model of NASH induced with fructose. Thirty male Sprague Dawley rats 
(250±5 g) were used, were distributed in 5 groups: 1) control; 2) fructose; 3) 
F+NAM5mM; 4) F+NAM10mM and 5) F+NAM15mM. Fructose (40%) and NAM 
administration were in drinking water. From day 30, was administered NAM 
(5h/day). Completed treatment the animals were sacrificed. Biochemical profile, 
TNF-α and transaminases were determined in serum. In liver, was evaluated 
glutathione system, expression and activity of G6PD, expression of lipogenic 
markers (FAS, SREBP-1c, ChREBP), stellate cells markers (α-SMA, TGF-β), 
NADPH+H/NADP ratio and histopathological alterations. The results showed that 
fructose promotes weight gain, increased triacylglycerides, palmitic acid, TNF-α 
and transaminases; increase in NADPH+H/NADP ratio and the activity and 
expression of G6PD, in contrast to decrease in glutathione system. Increase in 
expression of SREBP-1c, ChREBP, α-SMA and TGF-β, stimulating fibrogenesis, 
which supports steatosis (50%) and fibrosis (15%). All metabolic alterations and 
hepatic fibrosis were reverted when decrease in G6PD activity generate by NAM 
supplementation, demonstrating that NAM is a good affordable therapeutic 
alternative without adverse effects, which may be used as adjuvant in treatment of 
NASH. 
 
Keywords: NASH; fructose; NAM; stellate cells; fibrosis. 
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Abstract 

Nowadays, we are immersed in an environment full of electromagnetic waves 
generated by the daily use of modern technologies such as cell phones, WiFi, 
microwave ovens, among others. Information on the effects of non-ionizing radiation 
on health is controversial, as well as in pregnant women and their offspring, this 
poses several questions in the fields of health and development. The lack of 
regulations on radiation sources leads to increased exposure. On the other hand, 
the rise of antioxidants and the increase in their consumption make the evaluation 
of biological effects during the gestation period important. The objective of this study 
was to determine the effects of resveratrol on brain oxidation levels, which was 
induced by exposing mouse fetuses to 2.1 GHz electromagnetic radiation during 
pregnancy. According to the results, greater lipoperoxidation was observed in 
fetuses treated prenatally with resveratrol when compared with fetuses in the control 
group, whereas the interaction between radiation and resveratrol in the fetuses 
shows a decrease in lipoperoxidation at a similar degree as that of the controls. 
Therefore, this study determined that resveratrol behaved as a prooxidant when 
administered during brain development. This could be attributed to the fact that 
resveratrol is a flavonoid, which are known to act as antioxidants and prooxidants. 
When the fetuses were exposed to radiation resveratrol behaved as an antioxidant, 
leading to decreased brain-lipoperoxidation levels. 
 
 
 
Keywords: lipoperoxidation, radiation, brain oxidation. 
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Therapeutics has sought to influence the natural course of diseases from a symptomatic, 
pathophysiological and etiological point of view, with the latter approach probably being 
the most effective and the most desired. In a great variety of diseases of genetic origin, 
the etiology lies in one or several damaged genes with partial or total malfunction, which 
could be treated by replacement of damaged or absent genes, by normal genes. 
Therefore, gene therapy (TG) is a therapeutic strategy based on the modification of the 
genetic repertoire of cells through the administration of nucleic acids (transfection), using 
genetic vehicles that must be developed correctly to be: non-toxic, effective and specific 
organ. So the design of the genetic vehicles implies innovative and promising 
methodologies for the cure of genetic diseases in a safe way. The aim of this work was 
to design and synthesize a new cationic lipid derived from a basic amino acid for use in 
the transfer of genetic material. A cationic lipid derived from cholesterol and a polyamine 
was synthesized, characterized by spectroscopy and stable liposomes and lipoplexes 
were formed which were used to transfect eukaryotic cells. A yield of 70% was obtained 
in the synthesis. When characterized by infrared spectroscopy, the signal was observed 
at 1693.25 cm-1, characteristic of the amide bond. Stable liposomes were obtained with 
several lipid mixtures and lipocomplexes were formed with the plasmid DNA, with which 
cells in culture have been transfected with almost no toxicity. So this new cationic lipid 
can be used to transfer genes to eukaryotic cells safely. 

Keywords: liposomes, lipoplexes, cationic lipids, gene therapy, lipofection. 
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The glucose 6 phosphate dehydrogenase (G6PD) is the enzyme that limits the 
pentose phosphate pathway and provides NADPH+H+ essential for the synthesis of 
de novo fatty acids and formation of reactive oxygen species. The strongest control 
of G6PD is produced by the NADPH+H+/NADP+ ratio. But when the lipogenic activity 
increases, the enzyme does not respond to this regulation. This phenomenon can 
be explained by possible post-translational modifications that induce changes in its 
conformation, giving it stability. Some studies propose G6PD as a therapeutic target 
to stop the synthesis of de novo fatty acids and metabolic disorders. In this context, 
nicotinamide (NAM) could be a regulator of post-translational modifications of G6PD 
due to its antioxidant and anti-lipogenic properties. 30 male Sprague Dawley rats 
were used and were randomized into six groups and subjected to the following 
treatments: 1) Control (Diet and water); 2) Nicotinamide 0.10% (CNAM 0.10%); 3) 
Fructose 40% (F); 4) F+NAM 0.05%, 5) F+NAM 0.10% and 6) F+NAM 0.15%. The 
administration of fructose 40% and NAM were in drinking water ad libitum for 16 and 
12 weeks respectively. When treatment finished, blood samples were obtained to 
evaluate the biochemical profile; In liver samples were determined, expression, 
quantity, post-translational modifications (phosphorylation, glycosylation and 
acetylation) and activity of G6PD, the amount of 2 kinases (p38 and ERK) and the 
activity of alkaline phosphatase . The results showed that the prolonged 
consumption of fructose is closely related to increase in body weight, visceral 
adipose tissue, triacylglycerols, ritis ratio and impaired glucose tolerance test. At 
hepatic level increased expression, amount, activity, phosphorylation and 
glycosylation of G6PD, as well as increased amount of p38 and ERK proteins. The 
phosphorylation of G6PD was simultaneous with low alkaline phosphatase activity. 
All these metabolic and hepatic alterations were abated by NAM. 
 
Keywords: G6PD; NAM; fructose; synthesis of de novo fatty acids. 
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Introduction: Antimicrobial resistance poses a growing threat to global public health. 
P. aeruginosa is an opportunistic pathogen, causing nosocomial pneumonias. The 
treatment of choice for resistant strains is the combination of antibiotics, many of 
them with therapeutic failures and therefore a subject still in controversy. Objectives: 
To evaluate the in vitro susceptibility to the combination of antibiotics in panresistant 
strains of P. aeruginosa and to classify the combinations in synergistic, antagonistic 
and indifferent. To evaluate the phenotypic expression of virulence factors in pan-
resistant of P. aeruginosa strains with different combinations of antibiotics. 
Methodology. 2 strains characterized with Sequence Type 1725 and panresistant 
were evaluated antimicrobial susceptibility was performed by the chessboard 
method, the effect of the combinations on the pyocyanin and pioverdin factors was 
determined spectrophotometrically to 407 y 520 nm. Results: When testing different 
combinations and concentrations of amikacin / ciprofloxacin, decreased expression 
of pioverdins was observed. No changes were observed in the piocyanines in all the 
combinations used in the trial with respect to the controls. Amikacin caused the 
exacerbation of pioverdins in monotherapy. Conclusion. The key inhibitory 
mechanism of pioverdins is the chelation of iron necessary for the growth and 
survival of P. aeruginosa, in studies still underway, the expression of biofilms 
exacerbated by combinations such as Amikacin / Ciprofloxacin in different 
concentrations It is observed, the production of these factors in greater proportions, 
so we suggest this phenomenon as an advantage over host; however, this is 
observed in vitro to perform it in an in vivo model could allow to check the 
disadvantage in the guest. 
 
Keywords: Antibiotic; Virulence; Combinatio. 
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Atherosclerosis is the leading cause of death in Mexico and worldwide, and the 
number of people who suffer is increasing due to unhealthy feeding habits. It has 
been shown that unbalance between increase of low-density lipoproteins cholesterol 
(LDL-cholesterol) and decrease of high-density lipoproteins cholesterol (HDL-C) in 
plasma triggers the atheroma formation. ABCA1 and ABCG1 membrane 
transporters are involved in cholesterol transport outside cells and stimulate the 
increase of HDLs synthesis in hepatocytes, so that deficiency of these transporters 
promote accelerated atherosclerosis. MicroRNA-33 (miR-33) exerts negative 
regulation on several ABC transporters, including ABCA1 and  ABCG1. In studies to 
inhibit the function of miR-33 by using antisense RNA, an increase of HDLs and 
decrease of cholesterol levels in plasma was observed. So in this work a genetic 
construct containing a specific antimiR-33 sponge sequence was designed, it will be 
expressed exclusively in hepatocytes to increase levels of ABCA1 and ABCG1 
transporters, permitting the reduction of plasma cholesterol levels and increase of 
HDL, to reduce atherogenic risk. AntimiR-33 sponge sequence was analyzed using 
freely available software STarMir, which produced 2 different forms of interaction 
with miR-33 in each binding site antimiR-33, one partial and one complementary. 
PITA software found that the antimiR-33 sponge sequence can mainly be targeted 
by miR-33a and miR-33b. PEPCK promoter amplification was carried out, obtaining 
a 674 bp fragment corresponding to the expected size. Plasmid construction 
pPEPCK-IRES2-EGFP was performed, which was confirmed by restriction enzyme 
and PCR. Plasmid pPEPCK-IRES2-EGFP was digested with the Sac I and Xma I 
enzymes to remove multicloning site and allow insertion of the antimiR-33 sponge 
sequence, plasmid construction pPEPCK-antimiR-33-IRES2-EGFP was obtained 
which his identity by restriction enzyme and sequencing was confirmed. Hep G2 and 
Hek 293T cell lines was transfected with plasmid construction, showing expression 
specificity of PEPCK promoter in hepatic cells.   
 
 
Keywords: Atherosclerosis; microRNA-33; gene therapy; antimiR-33 sponge. 
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Diabetes mellitus is a group of metabolic disorders in which the glucose level in blood 
is too high, resulting in complications like renal insufficiency, cardiovascular disease 
and others. α -glucosidase is located in the small intestine to breaks down starch to 
produce glucose. α -glucosidase inhibitors are used to lower the glucose absorption, 
stopping diabetic symptoms; hence, they are used as anti-diabetic drugs. 
Nevertheless, they can produce side effects of consideration. That is why the 
objective of the present work is to measure the inhibition of new compounds 
synthesizes in our lab, and to determinate Vmax, Km, Ki and LC50. The enzymatic 
inhibitory assay was performed using 3mM p-nitrophenyl-α–D- glucopyranoside as 
substrate, 1.3 u/ml of  α -glucosidase  in 0.01 M phosphate buffer, pH 6.8, and 
inhibitor compound (4mg/ml) in a total volume of 500 ul. The reaction was carried 
out at 37 °C for 30 min and stopped by adding 500 ul of 0.1 M Na2CO3. Absorbance 
was measuring at 405 nm. Acarbose (Glucobay, Bayer Pharmaceuticals) and 
Dimethyl sulfoxide (DMSO) were used as positive and negative controls 
respectively. Inhibitors compunds tested was a benzoylphtalimida (9 compound) and 
a isoquinolone dione (11 compound). Compound 9, results a competitive inhibitor 
with a Vmax of 0.77 U/ml/min, Km of 135.6 mM, Ki = 2.8 mM and LC50 of 5.6 mM. 
Compound 11 was a mixed inhibitor with a Vmax of 0.61 U/ml/min, Km of 45.93 mM, 
Ki = 5.6 mM and LC50 of 3.5 mM.  Thus, we consider these new compounds as a 
promising in diabetes treatment. 
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Mycobacteria survive under different environmental variations by the expression of 
an efficient adaptative response, which might be guided by regulatory elements such 
as transcriptional TetR family repressors. In this sense, the aim of this study was to 
determine the effect of both, a mixture of fatty acids-cholesterol, and a TetR-like 
repressor, on the tolerance to isoniazid (INH) of M. bovis BCG. The putative role of 
these conditions over the macrophage-mycobacteria interaction was also analyzed. 
Two strains of M. bovis BCG ( wild type BCG, “wtBCG”; and a mutant BCG in a tetR 
gene, “mtBCG”) were cultured with a mixture of lipids. Mycobacteria (wtBCG and 
mtBCG) from exponential and stationary phases of growth (in dextrose or lipids) 
were collected in order to analyse: 1) the minimum inhibitory concentration (MIC) to 
isoniazid, and 2) the in vitro infection of THP-1 macrophages (in which the infection 
and toxicity kinetics were established). Regarding the MIC towards INH, results 
showed that the presence of lipids prevented these strains of mycobacteria from 
becoming more sensitive to this antibiotic at the stationary phase of growth. 
Furthermore, and according to the in vitro infection of M. bovis in human 
macrophages, mutant strain (mtBCG) cultured in lipids during stationary phase did 
not stimulate oxidative effects of the innate immune response (low production of 
reactive oxygen species and reactive nitrogen species), hence this strain produced 
less damage to macrophages in comparison to the wild type (wtBCG). Overall, our 
results suggest that the tetR gene mutation, together with the presence of lipids, may 
confer M. bovis BCG an increased tolerance to INH and improved survival within its 
cell host; therefore, these two factors studied here may contribute to the 
establishment of a persistent infection by M. bovis BCG and perhaps by some other 
members of the Mycobacterium tuberculosis complex. 
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Introduction: Escherichia coli is the main etiologic agent of urinary tract infections 
(UTI). The phylogenetic analysis of E. coli classifies them into pathogenic and 
commensal phylogroups. Currently, serogroups of E. coli associated with UTI are: 
O1, O2, O4, O6, O7, O8, O15, O16, O18, O21, O22, O25, O75 and O83. Due to the 
selection of resistant strains it is important to determine if the β-lactamase enzymes 
are responsible for the resistance phenotype of E. coli strains. Aim: to determine the 
presence of β-lactamase genes in uropathogenic Escherichia coli (UPEC) and their 
association with the phylogenetic group and serogroups. Methodology: 105 E. coli 
strains isolated from patients with community-acquired UTI were analyzed. The 
phylogroup was identificated by multiplex PCR, the serogropus was performed by 
traditional serology and PCR, the identification of β-lactamase genes (blaTEM, 
blaCTX-M-15, blaCMY and blaOXA-1) was made by PCR. Results: In 36.2% (38 
strains) no β-lactamase genes were identified, while in 63.8% (67 strains) at least 
one gene was identified. The blaTEM gene was found in 35.8% of the strains belong 
to pathogenic phylogroup and have a uropathogenic serogroup, the bla genes 
combination was found in 20.9% in strains with uropathogenic serogroup and 
pathogenic phylogroup. The most frequent combination of genes was blaCTX-M-
15/OXA-1 founded un 8 strains. We identified 17.9% (12 strains) with bla genes that 
belong to commensal and non-uropathogenic serogroup. The blaCMY gene was not 
identified in any strain. Conclusion. The main β-lactamase enzyme found was 
blaTEM and it was found that β-lactamases enzymes are mainly associated with 
pathogenic phylogroups and uropathogenic serogroups. 
 
 
Keywords: Urinay tract infections; E. coli; β-lactamases, phylogroups, serogroups  
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Introduction: Escherichia coli uropathogenic (UPEC) is the main etiological agent 
responsible to urinary tract infection (UTI), some of them strains are capable to form 
intracellular bacterial community (IBC), this way UPEC strains evade to immune response 
and lethal effect of the antimicrobial, also IBC allows the evolution of infections to 
persistent. Aim: to evaluate adherence and invasiveness capability of UPEC strains 

isolated from UTI acute and recurrent. Methodology: adhesion and invasiveness tests were 
performed in the HEp-2 cells to two batches of UPEC strains from recurrent and acute UTI, 
the test consists of infecting the monolayer of the cells with 1 x 108 CFU / mL incubating at 
37 ° C during 3 h for the adhesion tests and 5 h for the invasiveness tests, after the 
incubations, the preparations were mounted for observation under immersion. Results: 
strains from recurrent infections showed a higher rate of adherence (85.7%) compared to 
strains from acute infections (62.85%). Regarding the invasive capacity, both lots of strains 

showed similar percentages (40%). Conclusion: If the strains causing acute UTI are not 
treated properly, they may evolve to recurrent infections due to the ability to invade the 
uroepithelium. 

Keywords: UPEC; Invasiveness; UTI
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c. Laboratorio de Diagnostico molecular, escuela National de Ciencias Biologicas, IPN, Mexico 

Mexico city. e-mail: crusalcedopaulina@gmail.com 

Oxidative stress (EO) is the imbalance between the production of free radicals (RL) 
and antioxidant capacity in an organism. The Hepatitis C Virus (HCV) using several of its 
proteins induces an increase in EO which causes damage to the integrity of the hepatocyte 
membranes and mitochondrial dysfunction. It has been shown that EO has a very important 
role in the main complications of Chronic Hepatitis C (HCC) and therapeutic failure, so we 
can consider that EO can be therapeutic target, so it is of great importance implementation 
of antioxidant. 

We included 4 patients with HCC who did not respond to Peg INFa + RVB. 40 gr. 
of antioxidant supplement daily for 6 months. Total oxidative stress (dROM), antioxidant 
capacity (PAT), insulin resistance (IR) measured by HOMA-IR, quality of life (SF-36), 
production of albumin and aminotransferases were evaluated in serum. 

With the consumption of antioxidant supplement, a decrease in dROM and 
transaminases, increase in PAT and albumin was observed, the HOMA-IR decreased 
indicating that there is a lower IR. 

Antioxidant supplemental therapy based on amino acids, vitamin C and E greatly 
reduced the oxidative stress of patients with HCC. 

Keywords: Oxidative stress; Hepatitis C; Antioxidant therapy; 
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Biomedica en Infectologfa e Inmunologia. Centro Medico National “La Raza”, CDMX.b Departamento de 
Bioquimica, Escuela National de Ciencias Biologicas, IPN, CDMX. email: magalyitzachavez@gmail.com.

Hepatitis C is the inflammation of liver caused by the Hepatitis C Virus (HCV) infection, 
mainly transmitted by contact of blood. "In 2004”, we reported a new HCV infection called 
occult infection HCV (OCI); is characterized by anti-RNA and RNA- HCV negative plasma
and positive RNA-HCV in peripheral blood mononuclear cells, giving as objective to 
determine the prevalence of oCl in donors from the blood bank of the National Medical 
Center Century XXI, IMSS (CMN, Century XXI). We employed peripheral blood samples of 
donors, who previously agreed to participate in the protocol. Was centrifuged and 
separated plasma and package leukocyte. The RNA was obtained using the kit QIAmp 
Viral RNA Mini to plasma and the RNAeasy QIAmp Viral RNA Mini to the total RNA of

mononuclear cells, was performed retrotranscripcion, PCR and nested PCR of the region
5UTR. There was a shift electrophoresis in a gel of 2% agarose with BrEt, it was revealed 
in the analyzer, The ChemiDoc XRS system. From the plasma, we performed the 
serological test using the kit, SD BIOLINE HCV. Finally, we determined the possible risk 
factors using evidence biostatistics. Obtaining a prevalence for OCI of 3.75% and 3.12% to 
HCV in donors of CMN, Century XXI by amplification of the region 5'UTR. The sharing of
razors and knives is a major risk factor for HCC (p=0.016). Preferences for homosexuals
(p=0.020), years since that was done the first perforation (p=0.049) and the time of the first 
treatment with acupuncture (p=0.001) are risk factors for OIC. In addition to that, the ELISA 
test carried out by the kit, SD BIOLINE HCV fourth generation has not detected the 
presence of anti- RNA HCV in the 320 samples of the donors from the blood bank of the 
CMN, century XXI.

Keywords: Hepatitis C; OCI; Prevalence. 
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2Instituto Politecnico Nacional-ENCB, Departamento de Bioquimica. Prolongation de Carpio y Plan 
de Ayala s/n, Santo Tomas, 11340 Miguel Hidalgo, Ciudad de Mexico, Mexico.  

3Universidad Autonoma Metropolitana- Azc. Av San Pablo Xalpa 180, Reynosa Tamaulipas, 02200  
Ciudad de Mexico, Mexico. 

Due to the specific characteristics of gold nanoparticles, such as their high density and 

dispersion have been evaluated in different areas. Some of the applications of gold 

nanoparticles in the biomedical area are their use as a gene therapy and drug delivery. To 

improve the exposure of gold nanoparticles with nucleic acids, cationic polymers are 

adhered to coat them with a cationic monolayer, and for drug delivery, nanomaterials 

coated with specific polymers are used that improve the biocompatibility for the delivery of 

the active principle. This work evaluates the cell viability of gold nanoparticles coated with 

biocompatible polymers (nanocomposites). Specifically, gold nanoparticles are used, 

coated with modified chitosan and polyethylene glycol. The cytotoxic effects of the 

nanoparticles have been reported, concluding that their toxicity depends on multiple 

variables, such as their size, tissue distribution, penetration capacity, cellular frequency, 

exposure time and their concentrations. This work evaluates the cell viability of the cell line 

HEK-293. The physical and chemical properties of the nanocomposites were evaluated 

using £ potential, DLS, UV-Visible spectroscopy and TEM microscopy. The stability of the 

nanocomposites was demonstrated by electrophoresis thechnique. The cell viability was 

determined with the supravital dye blue trypan, obtaining that cell viability decreases while 

increasing the concentration of nanocomposites. Cell viability is greater when testing 

modified polymers. 

Keywords: <gold nanoparticles, polyethylene glycol, chitosan, cell viability> 
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The "Huanglongbing Greening" (HLB) disease has been present since 2009 in Mexico, it is 
considered the most serious disease that affects citrus, which its transmitted by a psyllid 
vector. The causative agent in our country is Candidatus Liberibacter asiaticus, which is a 
bacteria not cultivable in conventional media, so it is diagnosis becomes complicated, 
additionally it shares symptoms with other diseases. For this reason, it is important to 
develop a fast, economic and specific technique that can be used as a tool for the 
diagnosis of sick trees. In this job it was to implement the LAMP technique for diagnosis 
from plant material and infected psyllids. The number of samples that were diagnosed with 
LAMP technique were 147, obtaining 105 true positives, 40 true negatives, 2 false positives 

and 0 false negatives. The diagnosis sensitivity of our technique developed compared to 
the gold standard (real time PCR) was 1.0, the diagnosis specificity 0.95, and the 
diagnostic accuracy 99%. Our results indicate that fruit lemon is the best source of explant 
for this experiment, easier to grow and with fewer contamination problems. The 
standardized LAMP technique for the identification of Candidatus Liberibacter asiaticus, 
has sufficient sensitivity, specificity, and diagnostic accuracy to be used as a simple routine 
method, economical and easy to interpret in citrus growing fields. 

Keywords: HLB; Candidatus Liberibacter asiaticus; LAMP amplification. 
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I.Laboratorio de investigation, Departamento de Quimica Inorganica, Escuela National de Ciencias Biologicas, Instituto 

Politecnico National, Prolongation de Carpio y Plan de Ayala, s/n, 11340, Mexico. 

The enzyme myeloperoxidase (MPO) is distributed in the body and mainly in leukocytes 
(neutrophils and monocytes) and macrophages (1) as part of the body's defense system, 
but increasing its activity (generation of free radicals) in pathological processes increases 
the risk of oxidative stress, so it contributes to the development of cardiovascular and 
inflammatory diseases, these public health problems being necessary to study and control. 
The purpose of this work is the computational study of the enzyme with resorcinol and 
imides derivatives, which was evaluated for its antioxidant capacity. 

Keywords: Mieloperoxidasa, Docking, Actividad Antioxidante.
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Cholesterol is part of the cell membranes and is the precursor of bile salts and steroid 
hormones, however its excess is a risk factor in the development of atherosclerosis and 
other coronary diseases. It has been reported that even a 1 % reduction in serum 
cholesterol could reduce the risk of coronary heart disease by 2-3%. Currently, probiotics 

are an alternative for the control of cholesterol levels and, furthermore, have been 
suggested for both prevention and treatment of intestinal diseases, as well as to the 
presence of bacteria with probiotic potential in pulque and xaxtle such as Lactobacillus 
sanfranciscensis has been demonstrated. The aim of this research is to evaluate the effect 
of L. sanfranciscensis on the lipid profile and hepatic transaminases of male C57BL / 6 
mice. Lactobacillus sanfranciscensis was cultured on MRS agar at 37 ° C overnight to 

perform a suspension in PBS pH 6.9 for gavage (during 7 and 15 days) at a dose of 108 
CFU / day-mouse. Control mice were administered only with PBS. At two different times, 
blood serum samples were obtained for the quantification of total cholesterol (TC), 
triacylglycerides (TG), HDL, LDL, hepatic enzyme activity as TGP, TGO, ALP. The 
atherogenic index (IA) was calculated. On day 7 the concentrations of CT, HDL , LDL and 
TG increased with respect to the control group, however, the concentration of ALP 
decreased. On day 15 the concentrations of CT and HDL increased while LDL and TGO 
decreased. In conclusion, L. sanfranciscensis exerts a hepatoprotective effect and does 
not influence the value of the atherogenic index. 

Keywords: Lactobacillus sanfranciscensis, cholesterol, probiotics 
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Gene therapy has as its main purpose the delivery of genes within the cells in order to 
reestablish the function of a defective gene. Liposomes have proven to be effective vectors 
for the transfer of genes in cellular lines and in experimental animal models as well. Among 
them, cationic liposomes, derived from cationic lipids, have received attention from 
scientists. The objective of this work was to synthesized a cationic lipid from a fatty acid 
and a primary amine and used it to transfect cells in cuture. To do so, the fatty acid and the 
primary amine were heated in the presence of methansulfonic acid. The product, was 
identified by thin layer chromatography, and reviling with ninhidrine. Characterization was 
carried on by IR spectroscopy. After that, liposomes were formed using cholesterol as a 
helper lipid with different proportions of the lipids. The liposomes were conjugated with the 
plasmid DNA, which codifies for the enzyme b-galactosidase; these lipoplexs were used to 
transfect a cellular line. After incubation, fixation and revealing, cells were observed by 
inverted microscopy. The yield of the synthesis of the cationic lipid was 75%. The IR 
spectrum obteined evidenced the ester link due to the presence of a signal at 1738 cm-1. 
The liposomes obteined proved to be stable, as well as lipoplexes. Cells were observed to 
have a blue pigmentation, as the result of gene transfer by lipofection with no citotoxicity. 
So this new cationic lipid, in conjunction with helper lipids, can be used for gene transfer in 
cellular lines safely. 

Keywords: Lipofection; Gene Therapy; Cationic Lipid.
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c)  Instituto Politecnico Nacional, Escuela Nacional de Ciencias Biologicas, Departamento de Zoologia 

The ophidic accident affects 2.6 million people worldwide with a mortality rate of 
approximately 20,000 -125,000 deaths per year. In America, members of the Viperidae 
Family are responsible for more than 90% of the ophidic accidents, and within this, 
Crotalus snakes, commonly known as rattlesnakes, are responsible for 56% of the total 
incidents occurred in Mexico, which justifies the study and development of better antisera 
that allow not only the prevention of short-term effects (such as death or necrosis of 

tissues), but also the sequelae such as the disabling of some limb. C. basiliscus venom 
was characterized, by proteomic approaches, including SDS-PAGE in 1 and 2 dimensions 
and by HPLC technique coupled to masses, finding that 49% of the components 
corresponded to metalloproteases, 2% proteins type thrombin, 3% disintegrins. Latter, we 
determined the reactivity of an hyperimmune equine antisera by the Western Blot (WB) 
technique, finding a poor recognition towards the major components of the venom. Finally 
we decided to perform various strategies to improve the immunogenicity of the venom, 
including the use of several adjuvants of natural origin. Two experimental models were 
used: the rabbit and the rat model. As control,complete and incomplete Freund's adjuvant 
was used. It was found that the experimental adjuvants (triterpenes) favored the production 
of antibodies against the most abundant components. In conclusion, triterpenes used as 
adyuvants favoured antibody production against Crotalus venom proteins. 

Keywords: antiserum, ophidic accident, Crotalus, rattlesnake, protection. 
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Introduction. Two relevant aspects in UTIs is their tendency to chronicity (CUTIs) and that 
mainly affects women. Uropathogenic E. coli (UPEC) is the main agent associated with the 
disease, both in the community and in the hospital environment. The abuse in the use of 
antimicrobials has led to the emergence of multiresistant strains, situation that in the last 
years has complicated the UTIs treatment. This has led to the search for alternatives for 
the UTIs treatment, one among others is the development of vaccines with the capacity to 
cure and prevent this disease. Objetive: The aim of this study was to identify in UPEC 
strains isolated from patients with CUTIs, proteins with immunogenic properties to evaluate 

its potential use in the development of vaccines. Methods: Escherichia coli isolated from: 
urine and feces from patients with CUTIs and two controls (positive and negative), were 
used to perform the extraction of protein fractions. The obtained fractions were analyzed by 
SDS -PAGE and selected by Western Blot using serum samples obtained from both 
patients with CUTI and healthy individuals. Results: The SDS-PAGE analysis of protein 
extracts from the different E. coli strains studied showed a large number of fractions of 
different molecular mass. However, the Western blot analysis showed only with patient 
serum recognition of different protein fractions (70 kDa; 50 kDa; 35 kDa; and 18 kDa), in 
UPEC strains but not in the other E. coli strains analyzed. Conclusions: Fractions of UPEC 
strains from 70 kDa, 50 kDa, 35 kDa and 18 kDa were recognized only by the serum of 
patients, the above suggests that they are specific to this E. coli group and once its 
characterization is done could be considered for the development of vaccines for the 
control of Urinary Tract Infections. 
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Introduction. Cervical Cancer (CaCu) is the second most common neoplasia in women. In 
99.7% of the cases, the Human papillomavirus (HPV) genome is present. The purpose of 
this study was to determine HPV genotypes, cervico- vaginal co-infections and their 

association with the degree of squamous intraepithelial lesion (SIL). Methods. A total of 
130 participants were examined: 74 non-pregnant women and 14 pregnant women both 
groups had a high risk factors for HPV infection and 42 not infected women with HPV. The 
samples were taken at "Hospital Materno infantil M. Cedillo” and "Laboratorio de 
Bacteriologfa Medica, ENCB-IPN”. Microbiological, cytological Papanicolaou and PCR 
techniques were made. Results. HPV infection was present in 57% of the non-pregnant 

women and in 11% of the pregnant women; only 32% of the patients were HPV negative. 
Of the total of women, the 77% was infected with: HPV (68%), M. genitalium (32%), G. 
vaginalis (19%), Candida spp. (16%), S. agalactiae (12%), M. hominis (5%), C. 
trachomatis (4%), H. genital (0.8%) and F. hominis (0.8%). The cytological study revealed 
that 37% of the samples presented both normal cytology or with inflammatory response, 
28% showed atypical squamous cells, 34% had low grade SIL and 1% displayed high 
grade SIL. In both groups of women, the most frequent high risk HPV genotypes found 
were 56 and 31 followed by low risk HPV types 6 and 44 and not specific HPV genotype 
73. Conclusions. A high percentage of the study population was infected with HPV showing 
no lesions at the time of the study making them a possible source of infection. The most 
common co-infection was HPV plus M. genitalium. 

Keywords: Human papillomavirus (HPV), squamous intraepithelial lesion (SIL), co-
infection.
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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 determinate the spasmolytic effect of 
the aqueous and ethanolic extract of the aerial part of Melilotus indica (L.) in isolated rabbit 
jejunum. 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 aqueous extract was obtained (soxhlet) and ethanolic extract was 
obtained by maceration, chemical tests were performed for detection of alkaloids, 

flavonoids, cyanogenic glycosides, saponins, tannins, quinones, coumarins, cardiac 
glycosides and sesquiterpenlactones. The spasmolytic effect was determinate in-vitro in 
isolated rabbit jejunum. 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 aqueous 
and 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. The aqueous and ethanolic extract of the aerial part of Melilotus indica (L.) 
have a spasmolytic effect in isolated rabbit jejunum. Melilotus indica (L.) has chemical 
groups of pharmacological interest related to the treatment of diarrhea and the data 
obtained in the in-vivo test shows a spasmolytic effect, which helps explain the popular use 
that is given to this plant. 

Keywords: <Melilotus; Diarrhea; Spasmolytic> 

 
Spasmolytic effect of the aqueous and ethanolic 

extract of Melilotus indica (L.) 



Area Biomedicine and Health
21-23 March, 2018, Mérida, Yucatán, México

                      
 

Abstract

159 JBBR ©2018 Colegio Mexicano de Ingenieros Bioquímicos

XXI Biochemical Engineering National Congress
X Biochemical Engineering International Congress

XVI Biomedicine and Molecular Biotechnology Scientific Meetings
Proceedings

Keywords: <anxiolytic activity; ellagic acid; nicotine withdrawal 

 

 
Guillermo Gonzalez Hernandeza, Alfonso Atitlan Gilb, Santiago Filardo 
Kerstuppb, German Alberto Chamorro Cevallosa, Ricardo Perez Pasten 

Borjaa, Natalia Cecilia Hernandez Delgado3 
a Escuela Nacional de Ciencias de Biologicas campus Zacatenco, Laboratorio de Toxicologfa  

molecular y celular.b Universidad Autonoma del Estado de Hidalgo. Instituto de ciencias Basicas e 
Ingenierfa. 

The anxiolytic activity of 8-methoxypsoralen, ellagic acid and edible raspberry powder rich 

in ellagic acid was examined in male mice by using many experimental paradigms of 
anxiety induced with nicotine withdrawal. Nicotine withdrawal syndrome was induced with 
tartrate nicotine equivalente to 2 mg/kg nicotine base for 12 days s.c. and / or 
methoxypsoralene (75, 100 and 200 mg/kg), ellagic acid (75, 100 and 200 mg/kg) and 
edible raspberry powder (380, 500 and 1 g/kg), respectively administered p.o. at the last 
day of nicotine treatment. 

At light / dark paradigm nicotine reduced the first entry to dark box time, reduced spent time 
at light box, as well as reduced the number of entries to light box. At elevated maze plus 
reduced the number of entries to open arms and reduced the time spent on open arms, as 
well as increased time spent on close arms. While coadministration of nicotine and ellagic 
acid results in increased first entrance to dark box time, increased time spent in light box 
and increased locomotor activity in light box. Also in elevated plus maze, increased time 
spent in open arms and number of entrances to open arms. Similarly, ellagic acid as well 
as raspberry powder, in increased first entrance to dark box time, increased time spent in 
light box and increased locomotor activity in light box. Also in elevated plus maze, 
increased time spent in open arms and number of entrances to open arms, but at de 
highest dose both agents lost the anxiolytic effect. Thus, these findings indicated that 
methoxypsorlen, ellagic acid and raspberry powder exhibited an anxiolytic-like effect. 
Further studies will be required to assess the generality of present findings to other species 
and behavioral paradigms, to prove the therapeutic potential against nicotine withdrawal 
syndrome of the agents and the new therapeutic targets.

 
The activity of 8-methoxypsoralen, ellagic acid and 

edible raspberry powder rich in ellagic acid 
against anxiety induced with nicotine in male mice 
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Activation of the proteasomal ubicuitine system, 

through ligands of ahr, in a model of VPH -E7 

Cervical cancer (CaCU) in Mexico is the second cause of female mortality with an incidence of 13,960 
and a mortality rate of 4,769 cases per 100,000 inhabitants. The main factor associated with the 
development of CaCU and its precursor lesions is the Human Papilloma Virus. There are more than 
100 HPV genotypes divided into two groups, about 50% have HPV-16 infection and 20% HPV-18, 31 
or 45 HPV. All the cancerous tissues affected by HPV shows the oncoproteins derived from the 
genome of HPV: E6 and E7. The last one, has a high transforming capacity and its action mechanism 
involves avoid action of tumor suppressor cellular proteins (pRB). The interaction between E7 and 
pRB induces the dissociation of a transcription regulatory complex: pRB/E2F. Upon dissociat ion of 
the pRB/E2F complex was done, E2F is activated and induces the synthesis of cellular products to 
promote the cellular cycle, mainly G1 and S phase. There is evidence that E7 oncoprotein is 
susceptible to proteolysis through the Ubiquin Protein System (SUP). Wang et al. (2001) observed a 
poliubiquin-like accumulation of E7 in Caski cells (cell line derived from cervical carcinoma) after 
treatment with a 26S proteasome inhibitor. In other hand, Oh et al. (2004) demonstrated in the cell 
line Caski that ubiquitin enzimes or Ubiquitin Coupling Entities (UBEs) required for the placement 
and protection of E7 are Ube2l3 (Ube E2) and the complex ubiquitin ligase E3, Cul1-Skp2 (Ube E3). 
According to Reyes- Hernandez et al. (2010), in a murine model, Ube2l3 is transcriptionally regulated 
by the aryl hydrocarbon receptor (AhR) which is a receptor that responds to binding with ligands of 
synthetic origin, such as R-naphthoflavone (BNF), or naturally occurring, such as indole-3carbinol 
(I3C). In the present work, we measure the expression of AhR, Ube213, pRB, p53, E7 in BNF and I3C 
treated cell lines C33A, HeLa, CasKi and SiHa and we observed a significant trend with untreated cell 
lines. The treatments performed were to activate or repress the action of AhR. 
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Polyurethanes (PU) are produced by the condensation reaction of a diisocyanate and a 
bifunctional reagent, for example the polyols. Biodegradable polyurethanes are generally 
prepared by using easily hydrolyzable polyols, such as polycaprolactone diol (PCL), 
polyacrylic acid (PAA), polylactic acid (PLA), and polyglycolic acid (PGA), as soft 

segments. Biodegradable polymers also are commonly biocompatible, water soluble, low 
crystalline or having low melting point. These polymers need to possess the desired 
biocompatibility, suitable mechanical properties and predictable biodegradability. In recent 
decades it has been synthesized in a large number of polymers and has evaluated its 
behavior in contact with biomolecules, viruses, bacteria, body fluids, cells and organisms. 
These studies are part of the growing trend of designing smart polymers and employing 
them in the field of biomedicine. The primary objective of controlled delivery is to provide 

the appropriate amount of the active agent at the right time and in the right place. This 
release method is commonly used to prolong the time that the therapeutic dose is 
effectively present using a single dose. In this work, synthesis and characterization of 
polyurethanes containing alpha-aminoacid moieties using a chemoenzymatic process is 
presented. The release profiles of different drugs at three different pHs will be discussed. In 
most of the cases studied, drug release was a two-stage process: an initial rapid release 
stage followed by a second slower release stage. Mechanical tests were also performed on 
the synthesized polyurethanes to obtain tension-elongation diagrams.

 
Poly(ester-urethanes): synthesis, kinetic study, 

characterization and drug-delivery behavior 
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Introduction. Lymphoma is the name for a group of blood cancers that develop in the 
lymphatic system, starts in cells that are part of the body's immune system. Despite recent 
major advances in treatment, a substantial proportion of patients relapse highlighting the 
need for new therapeutic molecules. Ornithine decarboxylase (ODC), enzyme that 
catalyzes the first step in the polyamine biosynthetic pathway, and polyamines (PA) are 
involved in cellular functions as DNA stabilization regulation of gene expression, cell cycle, 
proliferation and differentiation, for these reasons inhibition of ODC has been used as 
pharmacological strategy for cancer treatment. Therefore, in this study, in vitro and in vivo 
studies was performed to determinate antitumor effect of N-5-choloacetyl-L- ornithine 
(NCAO), a new competitive inhibitor of ODC. Objectives. 1) To evaluate the cytotoxic effect 
of NCAO on murine B cell lymphoma cell line A20 cells. 2) To establish the reversion effect 
by adding exogenous putrescine. 3) To determine chemopreventive effect of NCAO on 
murine model. Methodology. Cancer cells A20 were treated with different concentrations of 
NCAO. The in vitro cytotoxic effect of NCAO on A20 cells was studied by trypan blue 
exclusion assay. BALB/c mice were injected subcutaneously into the right flank with A20 
lymphoma cells, administered daily since the tumor induction day, until the end of the 
experiment with different doses of NCAO (25, 50 and 100 mg/kg). Results. In vitro 
experiments showed cytotoxic effect of NCAO against A20 cell lines with EC50 258, 79 and 
26 pM, at 24, 48 and 72 h, respectively. The addition of 5 mM putrescine reversed de 
cytotoxic effect of NCAO. Chemopreventive murine model resulted in 75 and 89 % smaller 
tumor at 50 and 100 mg/kg, respectively. Conclusions. NCAO showed cytotoxic effect 
against A20 cell line in a time and concentration dependent manner. Exogenous putrescine 

protected A20 cancer cells from cytotoxic effect of NCAO, proving specificity. NCAO has 
antitumor properties as chemopreventive treatment. 

 
Antitumor activity of N-5-Choloacetyl-L- Ornithine 
in A20 lymphoma tumors induced in Balb/c mice 
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Echeveria gibbiflora is a plant that belongs to the Crassulaceae family. The main use of 
Echeveria gibbiflora is entirely ornamental, but it is popularly used in traditional Mexican 
medicine as a vaginal post coital rinse without side effects. The aqueous crude extract 
(OBACE) of this plant induced immobilization/agglutination on different mammals sperm, 
as well as a hypotonic-like effect. In this study we have quantified in vitro the effect of 
OBACE against the mice sperm motility, also, we have evaluate the energetic metabolism 
status, assessing the ATP levels, using different concentrations of OBACE (0.25, 0.5 and 
1.0 mg/mL). Furthermore, we assay the possible antifertility effect of OBACE in vivo 
through and intra-vaginal administration of different concentrations of OBACE (50, 100 and 
200 mg/kg). The results displayed by CASA-system showed that Total and Progressive 
motility decreased significantly after 60 min of incubation in concentration-dependent 
manner, as well as all kinematic parameters of motility (VAP (average path velocity), VSL 
(straight line velocity), VCL (track speed), ALH (lateral amplitude) and BCF (beat 
frequency). In the other hand, ATP levels suffered a drastic decrease, similarly to the 
motility assay, a concentration-dependent effect was observed, were the highest 
concentration (1mg/mL) showed a decrease of 93.1% compared with control, also, 
concentrations of 0.5 and 0.25 mg/mL showed a decrease of 89.3 and 78.6% respectively. 
Finally, the intra-vaginal administration of OBACE produced a decrease of 83.4% infertility 
rates at the lowest concentration (50mg/kg), and 100 and 200 mg/kg doses showed a 
100% of infertility effect; the anti-implantation activity assay showed the same results. 

These results strongly suggest the antifertility effect of OBACE and are useful to propose it 
as future male contraceptive. 

Keywords: Echeveria gibbiflora, contraceptive, motility, fertility, energetic metabolism.
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Introduction: Methicillin-resistant Staphylococcus aureus (MRSA) has been named a high 
priority microorganism by WHO. This resistance is encoded by the mecA gene. The mecA 
gene is part of the staphylococcal chromosomal cassette (SCCmec). SCCmec I-III have 
been associated with hospital infections of MRSA (HA-MRSA), while types IV-V have been 
associated with community MRSA infections (CA-MRSA). The pvl gene has been 
associated with CA-MRSA, especially those with SCCmec-IV. Objective: To detect the pvl 
gene in MRSA isolates obtained from blood cultures of pediatric patients. Material and 
methods: 182 isolates of S. aureus were obtained from patients of the Instituto Nacional de 
Pediatria during the period from May 2006 to December 2014. The amplification of nuc, 
mecA and pvl genes was performed by PCR. The minimum inhibitory concentration of 
cefoxitin (FOX) was performed. The SCCmec elements were detected using an mPCR. 
The clonal relation of the isolations was established by pulsed fields gel electrophoresis. 
Results: FOX resistance and the presence of the mecA gene were observed in 79 isolates. 
The SCCmec-II was detected in 88.6% of MRSA, SCCmec-IV in 7.6% and SCCmec-I in 
2.5%, only in one isolation the type of SCCmec could not be identified. One isolation with 

SCCmec-IV presented the pvl gene. Fifty nine percentage of the isolates were grouped into 
three main clones. Conclusions: The frequency of MRSA was 43.2%. The pvl gene is not 
an adequate marker of SCCmec-IV. The main SCCmec found in the MRSA was the 
SCCmec-II. A clone with SCCmec-IV was presented in HA-MRSA infections, as well as the 
presence of a clone with SCCmec-II in CA-MRSA infections, which indicates an 
epidemiological exchange of these cassettes.

 
Detection of the pvl gene in isolations of 

Staphylococcus aureus meticilino resistant 
obtained from blood cultures of pediatric patients 
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Derviatives of benzimidazole are widely studied due their biological activities like 
antioxidant, antimicrobial, antibacterial, antihelmitic, antihistaminic,antiinflamatory, 
anticancer, antiviral and antifungal. The compounds 4-7 benzimidazole derivatives were 
avaluated for it in vitro antimicrobial activity using the method standardized by the CLSI 
(Clinical Laboratory Standard Institute) with B. subtilis, B. cereus, L. monocytogenes, S. 
mutans, E. coli, S dysenteriae, E. agglomerans and C. albicans. The biological 

evaluation in vitro revelead that some of the target compounds exerted good antibacterial 
activity. The compound 3 effectively inhibit the growth of B. subtilis, B. cereus, L: 
monocytogenes, S. mutans, E. coli, S dysenteriae, E. agglomerans and C. albicans 
withMIC withMIC values of 56-11 ^M. This study revelead that benzimidazole derivatives 
studied exhibit antimicrobial activity against both Grampositive and Gramnegative bacterias 
and C. albicans. 

Keywords: benzimidazole; antimicrobial activity, minimal inhibitory concentration.

Evaluation of antimicrobial activity of 
benzimidazole derivatives 
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Breast cancer is the most common cancer in women in the world. In Mexico, breast cancer 
is the second cause of death in women from age 20 and older, therefore the development 
of new treatments for the control of cancer, especially breast cancer are needed. One 
potential treatment is based in the use of inhibitors to enzymes of the polyamines 

metabolism. In our working group, various inhibitors of ornithine decarboxylase (ODC) have 
been synthesized. Among these compounds, the N-5-chloroacetyl-L-ornithine (NCAO) is a 
reversible competitive inhibitor of ODC that has antitumor activity against various cancer 
cell lines (liver, cervical, breast and lymphoma), and against liquid and solid tumors 
developed in the mouse model. The aim of this research was to study the antiproliferative 
effect of N-5- chloroacetyl-L-ornithine (NCAO) on the 4T1 cell line that is a mouse 

mammary carcinoma cell line from BALB/c mouse. This cell line is very aggressive and has 
some characteristics which make it a suitable experimental animal model for study human 
mammary cancer as: highly tumorigenic and invasive, the progressive spread o 
metastases to the draining lymph nodes and other organs is very similar to that of human 
mammary cancer. The results indicated that when treating 4T1 cells with NCAO, this 
compound produced cytotoxic effects in a concentration and time dependent manner, with 
EC50 in the micromolar range, 74.13 pM after 24 h of treatment and 31.62 pM after 72 h. 
Moreover, the NCAO decreased cell growth (cytostatic effect) and 10 pM of putrescine 
reversed the antiproliferative effect, demonstrating that the cytotoxic and cytostatic effects 
are specific, i.e., due to the inhibition of ODC. According to the above, NCAO has an 
antiproliferative effect on a very aggressive breast cancer cell line. 

 
Study of the antiproliferative effect of N-5- 

Chloroacetyl-L-Ornithine in a mouse breast cancer 
cell line 
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Cervical cancer is a public health problem in Mexico, therefore, new effective and safe 
chemotherapy treatments are necessary. Polyamines (AP) are ubiquitous molecules that 
are involved in various cellular processes. Because the neoplastic cells synthesize large 
amounts of PA, they represent a therapeutic target for the treatment of cancer. The 
objective of this investigation was to determine the possible antineoplastic effect of N-5-
chloroacetyl-L-ornithine (NCAO), an inhibitor of ornithine decarboxylase (enzyme that 
regulates the synthesis of PA) in the HeLa cell line from cervical cancer using liposomes as 
carrier of the compound. The phosphatidylcholine-phosphatidylserine liposomes (PC-PS) 
were prepared by sonication in the presence of NCAO at different concentrations. The 
cytotoxic effect of the NCAO in the cell line was evaluated after 24 and 72 h of treatment, 
by the trypan blue method. The Vero cell line was used as a non-neoplastic control. The 
results showed the highest cytotoxic efficacy when using the liposomal system. The EC50 

after 24 h of treatment with NCAO alone was 568.88 pM and decreased to 445.63 pM with 
the liposomal formulation. The cytotoxic effect was greater at 72 h. The EC50 was 346.50 
pM for NCAO alone and 91.67 pM for the liposome-NCAO suspension. In the Vero cells no 
cytotoxic effects were observed in the two treatment conditions and alterations in cell 
morphology were not observed. In conclusion, the NCAO associated with PC-PS 
liposomes increased its cytotoxic efficacy in neoplastic cells, with minimal damage or 
absence of damage to normal cells.

 
Improvement in the Cytotoxic activity of N- 

Chloroacetyl-L-ornithine using liposomes as 
carrier in HeLa cancer cells 
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Introduction: Gastric ulcer is among the most common diseases affecting people in the

world. Traditional medications can lead to adverse effects, therefore, alternative strategies 
are needed to prevent the development of gastric mucosal damage. Phycobiliproteins are 
billiproteins which exerts antioxidant and anti-inflammatory effects in various in vivo and in 
vitro experimental models.
Objective: The aim of this study was to assess the possible gastroprotective activity of
phycobiliproteins of Spirulina maxima (PhySm) against ethanol-induced gastric ulcer in rats 
through evaluation of ulcer index inhibition, antioxidant enzyme activities, lipid peroxidation

and as well as histopathological damage.
Methodology: Antiulcer activity of PhySm was evaluated by ethanol-in duced gastric ulcer 
model. PhySm was administered to rats intragastrically and it was applied during eight days 
to rats. The doses of PhySm administered daily to each group of rats was 100, 200, and 
400 mg/kg, respectively, and 40 mg/kg for omeprazole. One hour after the last treatment, 
80% ethanol solution (1 ml/rat) was administered. Results: PhySm (100, 200 and 400 mg/kg
body weight) showed significantly increased in the ulcer index inhibition value in comparison 
with ulcer group (P<0.05), the better results were achieved with the higher dose tested. 
Histological studies supported the observed gastroprotective activity of PhySm. M oreover, 
the PhySm prevented alcohol-induced decrease in stomach antioxidant enzyme activities 
such as superoxide dismutase, catalase, and glutathione peroxidase with respect to those 
treated with ethanol alone. Furthermore, the administration of PhySm reversed the increase

in lipid peroxidation induced by ethanol.
Conclusion: Our results suggest that PhySm pretreatment could partly protect against 
ethanol-induced gastric damage in rats and these gastroprotective effects are mediated at
least partially through an antioxidant mechanism.

Keywords: Antiulcerogenic, Spirulima maxima, Phycobiliproteins, Ethanol.
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Prostate cancer is an adenocarcinoma that in Mexico, causes the highest mortality in men. 
Although the reasons why the cancer originates are not known, it is known that there is 
deregulation of the activity of certain molecules, among which is the enzyme ornithine 
decarboxylase (ODC). ODC is the limiting enzyme in the biosynthesis of polyamines (PA), 
molecules that are found in high concentrations in many types of cancer. Therefore, the 
decrease by inhibition of their biosynthesis, provides a pharmacological target for cancer 
chemotherapy. N-5-chloroacetyl-L- ornithine (NCAO) is a reversible competitive inhibitor of 
ODC. It has antitumor activity in vivo and in vitro in various types of cancer, however, its 
antitumor effect on prostate cancer has not been tested. Thus, in this study the 
antiproliferative activity of this compound was determined in cell lines of prostate cancer, 
DU 145, PC-3 and LNCaP and control cell lines HaCaT and Vero. NCAO caused cytotoxic 
and cytostatic effects on the cancer cell lines in a concentration and time dependent 
manner. The antiproliferative effect was evaluated by the MTT and the trypan blue 
exclusion methods. The results obtained by both methods showed to be different, however 
the EC50 are in the micromolar range. NCAO showed cytotoxic but not cytostatic effect in 
HaCaT cell line. In Vero cell line, NCAO did not cause an important cytotoxic effect, 
however it caused a slight cytostatic effect. The antiproliferative effect of NCAO was 

reversed by the addition of putrescine to the culture medium on all cell lines tested showing 
that the antiproliferative effect was due to the inhibition of ODC by NCAO. According to the 
above, NCAO exerts antiproliferative effect in the prostate cancer cell lines tested in this 
work.

 
N-5-Chloroacetyl-L-Ornithine, an odc inhibitor, has 

antiproliferative effect in human prostate cancer 
cell lines 
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Cervical cancer is the second cause of death by malignant tumors in Mexican adult 
women. The participation of microorganisms in carcinogenic processes is given from 
several studies. Currently, it is suggested that the prevalence of a specific cervicovaginal 
microbiota is related to the stages of health or pathogenesis of cervical intraepithelial 
neoplasia and the cancer development, so the objective was isolate and identify bacterial 
agents from the cervicovaginal tract associated with carcinogenic process in women with 
cervical cancer. A total of 33 cervical samples from Mexican women in different stage of 
progression with or without treatment were collected, and processed through different 
culture strategies to isolate aerobic and anaerobic bacteria. Mass spectrometry 
(MALDITOF) through the VITEK® MS Plus platform, and the analysis with bioinformatics 
tools from bacterial 16S rDNA gene sequencing, were used for identification of microbiota 
present in the samples. In the main, the distribution and presence per patient of the 
different microorganisms was heterogeneous, and was constituted by facultative anaerobic 
and strict anaerobic bacteria. The genera identified which has been suggested to can 
participate in carcinogenic processes in the colon, esophagus, cervix and skin were: 

Escherichia, Streptococcus, Staphylococcus, Prevotella,
 Fusobacterium, Bacteroides, 
Enterococcus, Anaerococcus and Peptostreptococcus. Among the microorganisms 
identified, nine bacterial genera have been associated with different processes of 
carcinogenesis, so the contribution of this study and its continuation are very important in 
the knowledge of the microbiota associated with cervical cancer and its implications in this 

pathology. 

 
Microbiota associated to different carcinogenic  
processes cultivated from patients with cervical 

cancer 
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The reproductive health of women depends, in part, of the human cervico-vaginal 
microbiota, which is mainly composed by Lactobacillus species. The decrease of these 
bacterial population favor the establishment of endogenous strict anaerobic bacteria, hence 
the development of associated pathologies to the female genital tract, as bacterial 
vaginosis. Anaerobic bacteria also have been related to certain carcinogenic processes; 
however, their identification and analysis is poorly evaluated. The aim was Isolate and 
identify strict anaerobic bacteria present in the cervical microbiota of women with cervical 
cancer. The sample collection was obtained from 33 cervical cancer patients, under 
treatment, at different progression stages, and from patients with a recent neoplasia 
diagnosis. The cervical cytology samples were culture under anaerobic conditions for the 
isolation of strict anaerobic bacteria. The microbial isolates were identified by MALDI-TOF 
mass spectrometry by using the VITEK® MS Plus system, as well by 16S rDNA gene 
sequencing. Anaerobic bacteria were present in 43% of total patients. Fifteen different strict 
anaerobic bacterial species were isolated and their number of isolates increases as the 
neoplasia progression stage advance. This microbiota was characterized by the 
predominance of Peptoestreptococcus, Bacteroides, Peptoniphilus, Clostridium, 
Veillonella, Finegoldia, Anaerococcus and Prevotella species. These results are 
important because anaerobic bacteria are intimately related to different infections in the 
reproductive tract, also these bacteria have been suggested as participants in carcinogenic 
processes, and therefore in this patients can acquire relevant medical importance. Finally 
we observed than the incidence of isolation for strict anaerobic bacteria increases as the 
neoplasia progression stage advance. 

Keywords: Identification; cervical cancer; anaerobic bacteria;
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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 to determine the possible antitumor effect of N-e-chloroacetyl-L-
lysine (NCAL), a new competitive inhibitor of ODC. Solid tumors were induced in Balb/c 
mice by intramuscular inoculation of Ehrlich carcinoma cells, into the right flank 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 
NCAL at a dose of 50 mg/kg produced better results in the chemopreventive treatment. 
After treatment, the tumor weight was determined in this group and was almost eight times 
less than the weight of the solid tumor in the group without treatment, and the number of 
viable cells was reduced by 95.6 % compared to untreated group. The chemotherapeutic 

treatment promoted a reduction in tumor cells of 57.6 % and 62.9 % at doses of 50 and 100 
mg/kg, respectively, compared to untreated group. At the end of each of the four 
treatments, organ index for liver, heart, lungs, kidneys and spleen were calculated as a 
measure of systemic toxicity. Hypertrophy in the livers and spleens was found, and is 
apparently related with development of solid tumor and not to treatments with NCAL. 
According to the above, the NCAL has excellent antitumor properties in chemopreventive 
and chemotherapeutic treatments.

 
Anticancer activity of N-e -CHloroacetyl-L- lysine 

in solid tumors induced in BALB/c MICE 
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Tuberculosis (TB) is an infectious disease caused mainly by Mycobacterium tuberculosis. 
The BCG vaccine used to combat TB has shown variable efficacy in different regions of the 
world. In our research group were identified, by reverse vaccinology, new vaccine 
candidates in M. tuberculosis which were cloned in BCG Phipps (rBCG), in order to obtain 

a better protection against the disease. The objective of this study was to demonstrate the 
presence of recombinant expression plasmids (pDNA) each coding a Mycobacterium 
tuberculosis antigen to improve rBCG strains (rBCG-PPE, rBCG-85PH). The pDNA (pPPE 
and p85PH) were constructed by using the reporter green fluorescence protein (GFP) gene 
to demonstrate the antigen genes expression. The construction of recombinant plasmids 
were corroborated by PCR in recombinant E. coli and rBCGs clones. The amplification 
products length corresponded as expected, rBCG-PPE with 1498 pb and rBCG-85PH with 
2129 pb. Additionally, in both rBCG constructions, plasmids presence and antigen 
expression through GFP expression were confirmed by fluorescence microscopy, showing 
increasing intensity of GFP expression comparing to controls (BCG Phipps and rBCG-
pGFP22). In conclusion, the presence of the plasmid pGFP-PPE and pGFP-85PH in the 
rBCGs strains were corroborated by PCR and with the expression of the reporter gene, 
however the expression of the vaccine candidates couldn't be demonstrated only with it. It 
is necessary to do a western blot to confirm it. 

Keywords: Vaccine; Tuberculosis; BCG.
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In an effort to discover novel anticonvulsants, we prepared and characterized several fluoro 
phenyl amides and studied their anticonvulsant activity against seizures induced by 
convulsants drugs acting at the gamma-aminobutyric acid (GABA) neurotransmission, in 
CD-1 mice. Compounds were prepared using condensation reactions and characterized 
through infrared spectrophotometry and nuclear magnetic resonance spectroscopy. 
Each of the compounds prepared exhibited a significant anticonvulsant activity in mice 
against seizures induced by bicuculline, a competitive GABAA receptor antagonist, or 
thiosemicarbazide, a glutamate decarboxylase inhibitor, the enzyme which produces 
GABA, the main neurotransmitter inhibitor into the brain. Incorporation of trifluoromethyl 
groups in the phenyl ring of compounds DL-2-hydroxy-2-ethyl-2-phenyl acetamide and DL- 
3-hydroxy-3-ethyl-3-phenyl propionamide increased their anticonvulsant activity respect 
non-halogenated compounds. 
The protection by fluoro phenyl amides against seizures induced by convulsant drugs 
which block GABA neurotransmission suggests that they may be acting through 

GABAergic mechanisms. This study shows that fluoro phenyl amides represent a new 
class of anticonvulsant compounds worthy of further development for potential antiepileptic 
therapy. 

Key words: anticonvulsants, fluoro phenyl amides, GABA
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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. Compounds DL-3- hydroxy-3-ethyl-
3-phenylpropionamide (HEPP) and DL-2-hydroxy-2-ethyl-2-phenyl acetamide 
(HEPA) presented the most favorable safety margin within a series of phenyl 
alcohol amides and their anticonvulsant properties were demonstrated in several 
animals models. The aim of the present study was to search for more active 
compounds and some phenyl alkyl amides including trifluoromethyl groups at the 
phenyl ring of HEPP and HEPA were prepared and tested. Compounds were 
prepared using condensation reactions and characterized through infrared 
spectrophotometry and nuclear magnetic resonance spectroscopy. Each of the 
compounds prepared exhibited a significant anticonvulsant activity in mice against 
seizures induced by pentylenetetrazole. Incorporation of trifluoromethyl groups in 
the phenyl ring of compounds HEPA and HEPP increased their anticonvulsant 
activity respect non-halogenated compounds. Compounds prepared exhibited a 
similar anticonvulsant activity as the reference drug phenobarbital. Phenyl alkyl 
amides represent a new class of anticonvulsant compounds worthy of further 
development for potential antiepileptic therapy. 

Keywords: anticonvulsants , phenyl alkyl a mides , antiepileptics.
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INTRODUCTION. Cancer is a group of diseases, characterized mainly by the proliferation 
of abnormal cells. This disease is one of the main causes of morbility and mortality world 
wide and in Mexico is a high incidence ailment, which positions it as the third leading cause 
of death. There are different kinds of treatment to fight cancer, such as surgery, 
radiotherapy, chemotherapy, biological therapy and directed therapies. Macroalgae 
seaweeds have been used for the treatment of different diseases, including cancer, 
becasue they possess bioactive compounds with high antioxidant, antiinflammatory and 
antiobesity capacity, neuroprotecive and fotoprotective activities and osteoporotic 
prevention activity. 
OBJECTIVE AND METHODOLOGY. The aim of this work, was to evaluate the cytotoxic 
effect of extracts from select macroalgae species over cell lines DU-145, MDA-MB-231, 
Vero and HaCat, through the MTT assay. 
RESULTS. A differential effect in viabilitty was obtained at different concentrations of the 
extracts, with the lowest viability between 0.63 and 2.5 pg/pL. The effect was signifcantly 
different from the control cell line HaCat. 
CONCLUSION. This results represent a great potential for the use of these species as 
sources of compounds with chemotherapeutic activity 

Keywords: Chemotherapy compounds; Cancer; Macroalgae extracts;
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Hormone dependent breast cancer (BC) is commonly treated with drugs called SERMs, but 

not all women respond to these compounds. An alternative for these patients is to receive a 

drug with capacity to degrade the estrogen receptor alpha (ERa). It has been shown ERa is 

degraded by ubiquitin proteasome system (SUP). Recently, it was observed that aryl 
hydrocarbon receptor (AhR) is involved in the SUP, as E2 type ubiquitin enzyme. The AhR 

is associated to RBX1 (type enzyme E3), in order to recognize to ERa. Previously, in our 

working group, we detected down-expression of RBX1 gene in women with breast cancer 

of women. This could explain lower levels of RBX1 produce lower ubiquitination and 

subsequent degradation of ERa. In this work we measure AhR and RBX1 (complex E2 / 

E3) and ESR1 (ERa gene) transcripts by RT-qPCR in samples of women with breast 

cancer (cases) vs. without breast cancer (controls). The cases were grouped according to 

histopathological analysis: negative (BC/ER(-)), ER positive expression less than 50 % 

(BC/ER<50 %) and greater than 50 % (BC/ER>50 %). ESR1 transcript levels are correlated 

with ER protein levels. In order to evaluate to SUP, we analyse AhR and RBX1 expression, 

and we found an inverse correlation between AhR/RBX1 and ERa. The BC/ER<50 % and 

BC/ER>50 % groups showed a RBX1 subexpression compared to BC/ER(-) group. In the 
BC/ER<50 % group, AhR transcription was increased. This suggests that ER levels in the 

BC/ER<50 % and BC/ER>50 % patients are elevated probably due to AhR subexpression, 

since AhR acts like a E2 enzyme or due to low RBX1 protein levels (E3); which in turn 

would prevent ERa degradation by SUP. In the case of BC/ER patients (-) the opposite 

effect was observed. These results suggest that changes in levels of ER between groups, 

depend on its degradation through SUP, its activation is related to AhR. 

Determination of the expression of AhR, ERa 
and RBX1 in patients with breast cancer
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The treatments to eliminate human papillomavirus (HPV) associated to cervical 
intraepithelial neoplasms (CIN) are invasive and according to literature all have recurrences 
ranging from 30 to 70%; in addition are aggressive for the cervix leaving squeals, leading to 
fertility problems and premature births. The Official Mexican Norm (NOM-014-SSA2-1994) 
indicates that with CIN I (low grade), the patient must remain just under observation. 
Photodynamic Therapy (PDT) is a local and non-invasive treatment that uses a 
photosensitizer, when is irradiated with light, generates reactive oxygen species. The aim 
of this work was to determine the effectiveness of PDT in eliminating HPV with and without 
CIN 1 using two PDT applications in women from Oaxaca-Mexico. Women were included in 
the following groups: CIN 1, women with HPV infection and women with HPV/CIN 1, 
according to the diagnosis obtained through Papanicolaou technique, PCR, hybrid capture, 
colposcopy and histopathology. The PDT was applied at 200 J/cm2/635 nm using the 
photosensitizer ALA-PpIX at 12% topically, and the treatment was repeated on 2 occasions 
30 days apart. Patients were followed up at 3, 6 and 12 months. the group of CIN at 3 
months 65% was free of the lesion, at 6 months it rose to 70% and at 12 months it dropped 
to 55%. In the HPV group it is observed that at 3 months the 66.67% was free of infection, 
at 6 months it went to 55% and at 12 months none of the patients had HPV (0%). In the 
HPV / CIN 1 group, it was observed that at 3 months, 16.67% of the patients eliminated the 
lesion, however at six months the response rose to 83.33% and remained so until 12 
months. The PDT with the application scheme utilized in this work is useful to eliminate the 
HPV alone (100%) and CIN 1 alone (45 %), but it is not when they are associated (20%).

 
Advance in photodynamic therapy for eliminate 
human papilloma virus and/or cin in a sample of 

women from Oaxaca-Mexico 



Area Biomedicine and Health
21-23 March, 2018, Mérida, Yucatán, México

                      
 

Abstract

179 JBBR ©2018 Colegio Mexicano de Ingenieros Bioquímicos

XXI Biochemical Engineering National Congress
X Biochemical Engineering International Congress

XVI Biomedicine and Molecular Biotechnology Scientific Meetings
Proceedings

Machado-Bistrain Fernando a, Martlnez-Coiln Erick de Jesus a, Melgarejo- 
Ramirez Yaaziei a’b 

a) Escuela Nacional de Ciencias Biologicas, Instituto Politecnico Nacional; Mexico. 
b) Laboratorio de Biotecnologfa. Instituto Nacional de Rehabilitacion “Luis Guillermo Ibarra Ibarra”; 

Mexico. 
Contact: machado_bistrain@hotmail.com, yaazielmr@gmail.com 

Introduction: Endometrium mesenchymal stem cells (eMSC) and umbilical cord blood 
(hUCB-MSC) have a great potential in areas such as regenerative medicine and tissue 
engineering. Due to being multipotent cells these are capable of undergoing differentiation 
to specific cell types. These tissues represent a non- invasive source of stem cells and are 
promising for tissue engineering applications. Aim: Isolate mesenchymal stem cells from 
menstrual blood and cord blood, differentiate them into the osteogenic lineage and 
demonstrate their osteogenic potential. Materials and methods: Cells were isolated using 
gradient density centrifugation and seeded in culture flasks. Cell phenotype was analyzed 

using mesenchymal surface markers and flow cytometry. Multipotency was confirmed after 
chondrogenic and adipogenic induction. Osteogenic induction media included bone 
morphogenetic protein 4 (BMP-4). Results: eMSC and hUCB-MSC demonstrated a high 
proliferative capability in low-density cultures, being capable of forming fibroblastoid colony-
forming units. Nevertheless, cord blood cells were difficult to isolate by the aforementioned 
method. Flow cytometry confirmed that eMSC expressed mesenchymal markers: CD73 

(97.63%), CD90 (98.15%) and CD105 (96.83%). Negative markers expressed CD34 
(3.7%), CD45 (1%) and HLA-DR (0.01%). Histochemical stains confirmed the production of 
lipid vesicles, calcium deposits and cartilage-like extracellular matrix while cells were in 
contact with specific induction media. In addition, cell morphology changed from the 
fibroblastoid shape to a more geometrical shape during differentiation. 
Immunofluorescence staining showed the production of osteocalcin, alkaline phosphatase 
and osteopontin, proteins that are related to osteogenic differentiation. Conclusion: eMSC 
were easier to isolate and showed a higher growth compared to hUCB-MSC. eMSC 
multipotent capability was confirmed with their osteogenic differentiation potential. BMP-4 
successfully induced osteogenic differentiation on eMSC. This research offers a great 
opportunity to use a non-invasive and harmless source of human mesenchymal stem cells. 
The osteogenic potential of eMSC offers a new research area focused on solving bone 

defects. 

Keywords: osteogenesis, mesenchymal stem cells, endometrium, BMP-4, tissue 

engineering. 
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The protein C activated and the peptide activated of protein C (papC) released from their 
activation function by inhibiting inflammation and aggregation. We objective was evaluate 
the effects of papC on human dermal microvascular endothelial cells (HMEC-1), activated 
with 1U/mL Thrombin. 250,000 cells/well HMEC-1 were stimulated with 6 pM of papC for 
12 h and incubated in the presence of 1U/mL thrombin or the control peptide. For obtaining 
RNA the cells were lysed with trizol reagent (Invitrogen). The integrity of the RNA was 
evaluated with 1% agarose gel electrophoresis. The amount of RNA was evaluated in 
Nanodrop. RT-PCR analysis revealed that 6 pM papC peptide induced the expression of 
ICAM-1, IL-8 and eNOS mRNA in HMEC-1 cells, more effectively than those without 
treatment. Our results

 

suggest that 6 pM papC exerts inflammatory effects on HMEC-1.
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Abstract 
The metabolic syndrome has become one of the main public health problems of the 21st 
century. It is related to the diseases that cause the highest mortality worldwide and its 
incidence is increasing. In some studies, it has been reported that the habitual intake of 
coffee is associated with a decreased risk of metabolic syndrome, and experimentally it has 
been used against obesity in diet models or genetic modification in murines. 
The objective of the present work was to evaluate the effect of chronic caffeine intake on a 
model of metabolic syndrome induced in female mice by neonatal intoxication with 
monosodium glutamate (MSG), independent of diet. Newborn mice were used to which 
GMS was administered on postnatal days 2, 4, 6, 8 and 10, they were grown for 18 weeks 
and from week 13 to 18 they were given caffeine in the drinking water. There was also a 
control group and a caffeine group. 
According to the results, the consumption of caffeine did not prevent the increase of 
adipose tissue, but even increased the levels of glycemia. However, a decrease in blood 
pressure and a reduction in liver lipoperoxidation levels were observed. 
It is concluded that caffeine had no effect on body weight and promoted a state of 
hyperglycemia, but exerted antihypertensive and hepatoprotective effect for its antioxidant 
action. 

Keywords: metabolic syndrome, caffeine, lipoperoxidation.
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Introduction: In Breast Cancer (BrC), it has been established that the tumor 
microenvironment is a key component for cancer progression, in which tumor associated 
macrophages (TAMs) have an essential role in the tumor establishment and development. 
However, the origin of TAMs is still unclear. Accumulating evidence support that TAMs are 
originated from monocytes that travel from the bone marrow to the tumor in response to 
tumor secreted molecules, such as CSF- 1 and MCP-1. The knowledge of the cellular and 
molecular mechanisms that shape TAMs would lead us to better understand BrC 
progression and to identify new targets for a better prognosis and treatment. Objective: 

The purpose of this study was to determine the role of inflammatory molecules in the 
differentiation of blood monocytes into TAM-like and in BrC progression. Methods: BrC cell 
lines with different aggressive behavior were cultivated in 3D and soluble factors were 
quantified by the Milliplex technology. Monocytes from healthy volunteers were stimulated 
with the cytokines/chemokines that were found preferentially expressed in the aggressive 
cell lines (GM-CSF, G-CSF, MCP-1 and RANTES). Transwell invasion assays were 

performed with the non-aggressive BrC cell line (MCF7), after being in communication with 
the TAMs-like populations. Results and conclusions: it was observed that aggressive BrC 
cells have a constitutive expression of GM-CSF, G-CSF, MCP-1 and RANTES. Monocytes 
were stimulated with these cytokines observing the generation of a macrophage-like 
population (CD14low and CD11bhigh). Also, a cocktail of the four cytokines led to the 
differentiation of monocytes to TAM-like populations that were capable to induce invasion 
in the non-aggressive BrC cell line MCF7. 

Keywords: Breast cancer; tumor associated macrophages; three-dimensional cultures 

(3D). 
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Introduction. Bacterial vaginosis (BV) is an alteration of the normal microbiota of the 

vagina, for the replacement of Lactobacillus by anaerobes and microaerophilic, increased 
in number and diversity, highlighting Gardnerella vaginalis presence, is a microaerophilic 
bacteria, forerunner of the BV, forms a biofilm on the vaginal epithelium surface, being 
more resistant to antibiotic therapy, also has relevance in the persistence and recurrence of 
BV. The election treatment is metronidazole, but it has collateral effects; is been shown that 
the subinhibitory concentration inhibits the initial adhesion, which is the first step in the 
biofilm formation. 

Objective. Show the effect of subinhibitory concentration of metronidazole over the 
Gardnerella vaginalis index biofilm formation. 

Methodology. Using Gv strains isolated from women diagnosed with BV by Nugent score 

and the ATCC 14018 strain, the biofilm formation index (BFI) was obtained with 
absorbances of biofilm and planktonic cells. The minimum inhibitory concentration (MIC) of 
metronidazole was determined by tube dilutions. The biofilm formation of each strain was 
induced with the subinhibitory concentration of each of them and its behavior was 
observed. 

Results. 49 used samples, 35 bacterial growth was identified as G. vaginalis. All this 
strains are capable of forming biofilms. Was observed inhibition of GV metronidazole at 
different concentrations and the MIC and subinhibitory of each concentration were 

obtained. Comparing the BFI of each strain without metronidazole and subinhibitory of 
each concentration, it was noted that there is a decrease in the formation of biofilm, 
however, not removed completely. 

Conclusion. It was demonstrated that isolates of Gardnerella vaginalis have ability to form 
biofilm and that while the initial adhesion is eliminated with the subinhibitoriy concentration 
does not impede entirely the biofilm development only decrease the BFI. It is suggested 
that with higher concentrations of metronidazole, be could eliminate the biofilm. 

Keywords. Vaginosis; Biofilm; Gardnerella; Metronidazole; Antibiotic resistance

Effect of metronidazole on the biofilm formation of 
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Chronic Hepatitis C Virus infection (HCC) is a world health problem. Recently it has been 
described a new class of HCV infection; Occult HCV infection (OCI) is defined as the 
presence of HCV-RNA in hepatocytes and in PBMCs, with undetectable levels of anti-HCV 
or HCV-RNA in plasma or serum, with or without hepatic transaminase elevation. The 
prevalence of OCI has been previously reported in high-risk groups to contract HCV, 
however, the risk factors associated with OCI have not been established. In Mexico, there 
are no reports about OCI, so the prevalence of OCI is unknown. The objective of our study 
was to determine the prevalence of OCI in total blood donors in Mexico City, as well as its 

associated risk factors. The protocol was approved (IMMS-R2014-3502-132). Donors that 
were considered eligible for donation, were randomly selected. Demographic data was 
collected from 1,037 donors. Plasma and peripheral blood mononuclear cells were 
assessed for HCV- RNA. The presence of HCV-RNA was determined by nested-PCR for 
the 5'UTR region. Logistic regression was used to calculate the odds ratio (OR) and 95% 
confidence intervals (95%CI) to determine the level of association. The prevalence of OCI 

was 3.4% among blood donors. Homosexuality (OR=5.52, 95% CI: 1.5319.92, p<0.05) and 
acupuncture (OR=3.56, 95%CI: 1.41-8.98, p<0.05) were significantly associated with OCI. 
There is a significant presence of OCI in the blood donor population in Mexico City. The 
main risk factors for OCI transmission are homosexuality and acupuncture practice. We 
can conclude that the prevalence of OCI in donors in Mexico City is high (3.4%) and is not 
being detected in blood banks by standard procedures The detection of OCI in blood banks 
can significantly reduce the spread of HCV infection and thus a significant saving in 
medical costs for the care and treatment of patients with HCC. 
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Moringa oleifera is a plant variety with wide nutritional and medicinal properties. Their 
leaves are particularly rich in potassium, calcium, phosphorus, iron, vitamins A and D, 
essential amino acids, antioxidants (P-carotene, vitamin C), and flavonoids. The aim of this 
study was to investigate if the aquous extract of M. oleifera's leaves had any 
hypoglycaemiant effect. M. oleifera was cultivated in Guerrero, Mexico, and their leaves 
were used to prepare an aquous infusion (500 g of leaf dried at room temperature in 4 L of 
deionized water at boiling temperature for 5 min) before beeing spray-dried. The study was 
made on 6 lots of female CD1 mice. Five lots were intraperitoneally injected with 150 mg/ 
Kg aloxan to induce diabetes. Aloxan injections were made each 48 h for three times. One 
lot was left untreated (positive control), another was treated with 80mg / kg tolbutamide 
suspension, and 3 lots were treated orally with 100, 200 or 400 mg / kg of M. oleifera 
suspension. The sixth lot was a control non-diabetic group. Each week for 6 weeks, and 
after 8 h of fasting, a blood sample was taken through the retroorbital plexus to quantify 
glucose by the oxidase-peroxidase (GOD-POD) method of Trinder. Results. Compared 
with the aloxan-group, the group that received the 400 mg / kg dose of M. oleifera showed 
the lowest levels of glucose in blood. Conclusion. The best hypoglycaemic and 
glucoregulatory effect was observed in the group that received the 400 mg /kg dose of M. 
oleifera.
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Introduction. Two relevant aspects in UTIs is their tendency to chronicity (CUTIs) and that 
mainly affects women. Uropathogenic E. coli (UPEC) is the main agent associated with the 
disease, both in the community and in the hospital environment. The abuse in the use of 
antimicrobials has led to the emergence of multiresistant strains, situation that in the last 
years has complicated the UTIs treatment. This has led to the search for alternatives for 
the UTIs treatment, one among others is the development of vaccines with the capacity to 
cure and prevent this disease. Objetive: The aim of this study was to identify in UPEC 
strains isolated from patients with CUTIs, proteins with immunogenic properties to evaluate 
its potential use in the development of vaccines. Methods: Escherichia coli isolated from: 
urine and feces from patients with CUTIs and two controls (positive and negative), were 
used to perform the extraction of protein fractions. The obtained fractions were analyzed by 
SDS -PAGE and selected by Western Blot using serum samples obtained from both 
patients with CUTI and healthy individuals. Results: The SDS-PAGE analysis of protein 
extracts from the different E. coli strains studied showed a large number of fractions of 
different molecular mass. However, the Western blot analysis showed only with patient 
serum recognition of different protein fractions (70 kDa; 50 kDa; 35 kDa; and 18 kDa), in 
UPEC strains but not in the other E. coli strains analyzed. Conclusions: Fractions of UPEC 
strains from 70 kDa, 50 kDa, 35 kDa and 18 kDa were recognized only by the serum of 
patients, the above suggests that they are specific to this E. coli group and once its 
characterization is done could be considered for the development of vaccines for the 
control of Urinary Tract Infections. 
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Yeast infections of the Candida genus present different symptoms vary depending on the 
area of the body that is infected, vaginal candidosis is reported with a higher incidence and 
recurrence associated with the indiscriminate use of antifungal drugs, while candidemia is 
the clinical form with the highest mortality in hospitalized patients, emerging the need for 
precise and rapid specific species identification. The molecular biology-based methods 
have been proposed as excellent tools for the identification of species of medical 
importance, which respond differently to antifungal therapy. In this work, we establish PCR 
technique for the identification of pathogenic species of the Candida genus using as 
molecular markers the genes associated with mechanisms of resistance to antifungal 
drugs. The variable regions of the RTA genes (Ribosome Transmembrane Protein) which 
encodes a protein involved in the calcineurin cycle, essential for the development of 
resistance to azole antifungals for the design of specific species oligonucleotides, once the 
PCR technique has been standardized in type strains, it will be evaluated in 132 clinical 
isolates, which will evaluate their susceptibility profile in the Vitek2 system. We selected as 
molecular markers for identification of 10 pathogenic species of the genus Candida: C. 
albicans, C. dubliniensis, C. tropicalis, C. parapsilosis, C. orthopsilosis, C. lusitaniae, C. 
auris, C. gilliermondii, C. krusei and C. glabrata. We are comparing our identification 
technique with a conventional method of identification BBL CHROMagar and VITEK MS an 
automated mass spectrometry microbial identification system that uses Matrix Assisted 
Laser Desorption Ionization Time-of-Flight (MALDI-TOF). Out of a total of 132 samples of 
vaginal origin, 54 isolates were identified, with a higher prevalence of C. glabrata (72%) of 
intermediate sensitivity to fluoconazole, followed by C. albicans (15%) and C. parapsilosis 
(13%) sensitive to all the antifungal agents tested. 
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Environmental pollution by toxic metals is caused by wastewater from factories, 
mines, and metal refineries. However, toxic metals cannot be chemically degraded 
unlike organic pollutants, and this difficult the removal of toxic metals from the 
environment. Friendly processes involve the using of microorganisms in removal of 
heavy metals and has been recognized as a potential alternative to the conventional 
methods for treatment of metals. They offer a variety of methods for the detoxification 
and recovery of toxic/precious metals, as biosorption and bioprecipitation, but other 
processes such as binding by specific macromolecules or reduction and oxidation of 
metal ions may have a great application. The search of bacteria with potential for the 
removal and/or recovery of metals was based on its genetic elements associated at 
the metallic resistance mechanisms and subsequently link to a type of method of 
removal and/or recovery of metals from the environments contaminated. The mer 
genes found in mercury resistance bacteria are linked to mercury reduction. The 
resistance to both arsenite and arsenate and their reduction, included antimony, is 
widely found between Gram-negative and Gram-positive bacteria and is associated 
to ars genes. The trxB gene suggests that the bacteria can follow a resistance 
system by enzymatic reduction in response to oxidative stress generated by the 
chromium ion. These bacterial genes are indicators of type of metallic resistance 
mechanism and can be promotors to develop toxic metals removal methods by 
oxidation/reduction and facilitate their recovery mainly from contaminated effluents. 
 
Keywords: Toxic metal resistance, mer, ars, trxB genes, metallic resistance 
mechanisms. 
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Zinc oxide (ZnO) and titanium dioxide (TiO2) semiconductor nanoparticles were 
biosynthesized with metallic precursor salts and Stevia rebaudiana extracts. The 
reaction products were characterized by ultraviolet-visible spectroscopy (UV-Vis), 
infrared spectroscopy (FTIR), transmission electron microscopy (TEM) and X-ray 
diffraction (XRD). An increase in the intensity of the ZnO characteristics peaks as a 
function of the reaction time was observed in an X-ray diffraction patterns. The 
rutile crystalline phase of TiO2 was also observed by XRD. The products with this 
behavior were obtained using extract fractions with different polarity from Stevia 
rebaudiana leaves. The formation of nanoparticles of ZnO and TiO2 was confirmed 
by electron microscopy. The semiconductor nanoparticles biosynthesized with 
Stevia rebaudiana extracts were successfully tested. 
 
 
Keywords: Nanoparticles, Stevia rebaudiana, zinc oxide, titanium dioxide 

 
Biosynthesis of semiconductor 

nanoparticles using Stevia rebaudiana 
extracts st 



Abstract

XXI Biochemical Engineering National Congress
X Biochemical Engineering International Congress

XVI Biomedicine and Molecular Biotechnology Scientific Meetings
Proceedings

JBBR ©2018 Colegio Mexicano de Ingenieros BioquímicosArea Molecular Biotechnology, Micro and Nanotechnologies
21-23 March, 2018, Mérida, Yucatán, México

190

 
Rodriguez-Sanchez, Alberto Constantinoa; Licona Cassani, Cuauhtemoca; 

Aguilar-Yañez, Jose Manuela 
aCentro de Biotecnología FEMSA, Tecnologico de Monterrey, Campus Monterrey, Av. Eugenio 

Garza Sada 2501, 64849 Monterrey, N.L., México. Email: aguilar.manuel@itesm.mx 

 
 
Artemia franciscana is a halophilic crustacean used as living food in aquaculture and 
for toxicologic tests in laboratory, due to its easy manipulation. Currently, only four 
reports of trangenesis of Artemia ssp. have been published, despite its potential as 
a model organism and biocompound vehicle. The objective of this study is to develop 
and test new genetic regulatory elements for the manipulation of A. franciscana. 
Three transgenic A. franciscana were generated: the first one using enhanced green 
fluorescent protein (EGFP) gene under Cytomegalovirus promoter (CMV) as 
reporter gene, the second using luciferase under a viral promoter from White spot 
syndrome virus (WSSV) and compared to CMV promoter, and finally Internal 
ribosome entry site (IRES) from Encephalomyocarditis virus sequence was 
evaluated for the simultaneous translation of luciferase and mCherry proteins from 
the same mRNA. These new elements can increase the potential of A. franciscana 
as a model organism in molecular biology. 
 
 
Keywords: Artemia franciscana; transgenesis; genetic regulatory element 
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Introduction. The beneficial effect of Lactobacillus casei Shirota analyzed in animal 
models has been characterized by the immunomodulatory potential that exerts at 
the in situ (intestine) level as well as systemically (activation of macrophages), this 
immunological mechanism helps the complete organism to be in a state of "alert" to 
any invasion of pathogens (bacteria, viruses and fungi), however, the study about 
the use of this probiotic as a treatment for the control of parasites is limited and more 
so when it comes to intracellular parasites as Toxoplasma gondii. Objective. To 
evaluate the protective capacity of viable Lactobacillus casei Shirota (LcS) 
(immunobiotic) and non-viable (paraprobiotic) in the murine model of systemic-
ocular toxoplasmosis. Results. The evaluation of the ascites fluid on the 3rd day post-
infection showed a significant reduction (p<0.05) of the peritoneal macrophages 
infected by T. gondii  RH in the group treated with the immunobiotic (IB) with respect 
to the control group (53.68%) while the treated with the paraprobiotic (PP) was 
reduced 27.23% (not significant). The evaluation of the parasitic charge in ascitic 
fluid on the 7th postinfection day showed a significant reduction (p<0.05) of 
tachyzoites in the groups IB (43.88%) and PP (53.57%) with respect to the control 
group. Greater dilatation of blood vessels, tortuosity and edema in the eyes of the 
control mice was observed with respect to those treated with LcS. The 100% of the 
mice in the control group died on the 11th day after infection, while in the IB group 
they died on day 13 and the PP group died on day 14 after infection. Conclusions. 
Preventive treatment with viable LcS (immunobiotic) and non-viable (paraprobiotic) 
stimulates the immune response of CD1 mice in a non-specific manner, generating 
protection against Toxoplasma gondii RH infection at the systemic and ocular levels. 
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Introduction: Stem cells have potential applications in tissue engineering and cell 
therapy. Mesenchymal stem cells (MSC) can be isolated from adult tissues and 
differentiated into chondrogenic, osteogenic and adipogenic lineages. Periosteum 
is a membrane covering bones, which contains a population of MSC that can 
experience chondrogenesis, the process by which cartilage is formed. Objective: 
To analyze the potential of periosteum-derived human MSC for tissue engineering 
applications. Methodology and results: Human periosteum biopsies were 
donated under Informed consent. Primary cultures (PC) were obtained using 
explant culture method. On average, 1.4 x 106 cells/cm2 of adherent spindle-shape 
cells were isolated on PC. Flow cytometry analysis revealed that isolated cells 
expressed typical MSC antigens: CD44 95.68%, CD73 98.73%, CD90 99.96%, 
CD105 87.66%, CD166 86.14% and the hematopoietic markers: CD34 1.23%, 
CD45 0.47%, HLA-DR 0.74%. It was possible to induce differentiation of MSC to 
chondrogenic, adipogenic and osteogenic lineage confirming their multipotentiality. 
Deposition of extracellular matrix corresponding to proteoglycans was visualized 
using Alcian Blue stain. Lipid vesicle formation was visible after Oil Red staining 
and deposition of calcium salts was visualized using Von Kossa staining. We were 
able to confirm the expression of type II collagen, elastin and aggrecan, 
characteristic proteins of chondral linage, using immunofluorescence. Conclusion: 
It was possible to isolate MSC from small biopsies of human periosteum. Cells 
displayed morphological characteristics and adherence to the culture plate 
corresponding to MSC. The differentiation potential and the immunophenotype 
supported this idea. Cells differentiated to chondral lineage expressed typical 
cartilage molecular markers. We determined that MSC isolated from human 
periosteum meet established criteria by the International Society of Cell Therapy 
(ISCT). Therefore, it has been confirmed the potential of periosteum as an 
alternative source of MSC to carry out chondrogenic induction, which in turn could 
be used in tissue engineering and regenerative medicine. 
  
Keywords: Mesenchymal stem cell, periosteum, chondrogenesis, cell therapy. 
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Abstract 
 
Genetic engineering of algae has been developed to an extent comprising topics 
providing opportunities to improve yields and nutritional contents. However, all 
genetically engineered strains are grown for preliminary culturing, harvesting, and 
analysis in enclosed bioreactors with the corresponding cons of closed systems. 
Recent approaches are aimed to exploit these organisms as bioreactors/cell 
factories for the production of high-value compounds. Therefore the development 
of open, safe and large-scale production platforms has been a major driving force 
to demonstrate the feasibility of open systems to culture genetically engineered 
strains in order to improve productivity and yield. Recently, it has been shown that 
by expressing the ptxD gene that codes a phosphonate dehydrogenase (ptxD) in 
the chloroplast of Chlamydomonas reinhardtii, phosphite utilization can be enabled 
under heterotrophic and sterile conditions. In the present work we demonstrated 
that cultivation of transplastomic C. reinhardtii strains under photoautotrophic 
conditions and selective media containing phosphite sustains growth under sterile 
and non-sterile systems. Moreover, transplastomic strains can overcome 
exogenous culture contamination therefore increasing biomass production that 
would likely lead to higher production of a value added chemical in more relevant 
microalgae strains. 
 
 
Keywords: Chlamydomonas reinhardtii; photoautotrophy; phosphonate 
dehydrogenase; chloroplast; phosphite. 
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Electrohidrodynamic spraying (EHD) is a technique that is having increasing 
impact in the pharmaceutical and food industry because it generates micro or nano 
size structures. However, most of the works carried out omit the use of 
mathematical models, which allow to understand the phenomena that regulate the 
process and the morphometric characteristics of the jet and droplets, such as 
diameters. On the other hand, the few models proposed have been developed 
using only solvents or mixtures of these; It is for this reason that the objective of 
this work was to evaluate the phenomenon of the formation of the jet and the 
droplets during the EHD spraying by the use of analysis of images and theoretical 
calculations.  A 11.4% solution of zein in ethanol and glycerol (w/V) and ethanol as 
a control solvent were used. The surface tension, the density, the electrical 
conductivity, and the viscosity of the solutions were measured. The spraying 
conditions were 4.5 cm distance to the collector, 8.8 and 4.5 KV and 14.5 and 
12ml/h for zein and ethanol, respectively. Two types of cameras were used for the 
acquisition of images: 1) a high speed and 2) a digital both adapted to a telescopic 
lens. Images were extracted using the Mathlab R2017a software. The results 
showed that the diameters obtained for the jet are in the range of 7x10-5 to 2x10-7m 
and from 1.2 x10-4 to 2x10-5m for the droplets, being very different the control and 
the zein solution behavior.  On the other hand, the formation of a film on the 
surface that covers the liquid due to a dehydration during the spraying was 
observed, which causes an interruption of the flow of the zein solution, generating 
different geometries with respect to control. This is the first time that the jet 
formation images during the electrospraying of polymers solutions are reported. 
  
 
Keywords: Spray 1; Electrohidrodinamic 2; Biopolymer 3. 
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The tomato tree (Solanum betaceum) is a semi-woody shrub native to South 
America, mainly from Peru, Chile, Ecuador, Bolivia and Argentina. It is an 
important fruit for the food industry due to its chemical composition. It has a high 
fiber content, vitamins A and C, as well as is rich in minerals such as calcium, iron 
and phosphorus; it acts as an antioxidant and is used for liver problems. The 
objective of this work was to establish the conditions of in vitro culture and 
induction of dedifferentiated cells of Solanum betaceum. To establish the in vitro 
culture, seeds were washed with ethanol 100 and 70% (v/v) for 1 and 5 minutes 
respectively, in addition, they were washed with sodium hypochlorite at 2 and 1% 
(v/v) for 15 minutes, each. Seeds were sown on MS medium, culture was 
maintained at 25±2° C, with photoperiod of 16/8 hours, light/dark.. For cell 
dedifferentiation induction, leaves and stem of in vitro 45 days old germinated 
seedlings were used as source of explants. They were placed in MS medium 
added with 2, 4-dichlorophenoxyacetic acid (0.0, 0.5, 1.0 and 2.0 mg/L) and 6-
benzylaminopurine (0.0, 0.5, 1.0 and 2.0 mg/L) combinations and cultured in the 
above mentioned conditions. Experimental unit was a Petri dish with 10 explants, 
and 3 replications were made per treatment. Aseptic cultures and seedlings of 
Solanum betaceum were obtained. The disinfestation method used was efficient. 
The dedifferentiation process was observed in stem explants with 2, 4-D (1.0 mg/L) 
and BA (2.0 mg/L), the calluses obtained were green to brown, and were observed 
as cellular friable aggregates.  
 
 
Keywords: Solanum betaceum, in vitro culture, callus, dedifferentiated cells  
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Rhodamine B (RhB) is a xanthene fluorochrome employed in cosmetic, 
pharmaceutical, and agricultural products. Because RhB shows a high degree of 
persistence, it is commonly used as a systemic marker in a variety of animals and 
plants.  In recent years, fructose has been proposed as a novel biomaterial for 
nanostructuration since it is easily available, non-toxic, biocompatible, 
biodegradable, and easily modified. The aim of this work is to study some factors 
that affect the synthesis of fructose-RhB nanoparticles. The nanostructuration was 
carried out by modification of the method of Delgadillo et al. (2015). Where RhB at 
0, 0.005, 0.05 and 0.1% p/v was added to a solvent (ethanol:acetone). The 
characterization of the nanoparticles was by transmission electron microscopy to 
evaluate morphological and morphometrical parameters (area, effective diameter, 
shape factor and circularity). Also, we analysed different treatments using 
multiphoton microscopy to obtain the spectral emission of fructose-RhB 
nanoparticles. The amount of sugar in nanoparticles per treatment was quantified by 
sulphuric acid-UV method and the ζ-potential, of all treatments, at pH 11, 7 and 3 
was measured to obtain the electrochemical potential of the surface of particles. The 
results showed that at 0.05% fructose-RhB nanoparticles had the lowest effective 
diameter (224.51 ± 20 nm), the highest shape factor and circularity (0.89 ± 0.01 and 
0.93 ± 0.04, respectively), a fluorescence emission spectra of 583 nm, the highest 
encapsulated efficiency (54 %) and stability at pH 7 and 11 with the lowest ζ-potential 
(-46.8 ± 1.9 mV and -37.0 ± 2.6 mV, respectively).  
 
 
Keywords: rhodamine B; fructose; polysaccharide nanoparticles
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Mechanisms of biodegradation of dyes in most cases are hypothetical, the 
enzymes most involved in these biological mechanisms are the laccases of fungal 
origin. In this context, fungi are the biological entity most studied in the processes 
of elimination of dyes in effluents, where Trametes versicolor has shown great 
potential in the treatment of dyes. In this fungus has been reported the presence of 
three lcc genes encoding laccase isoenzymes and their expressing depended of 
the concentration and type of dye. This study focuses on an in silico analysis of the 
interaction between a laccase and the Black Reactive 5 dye, considering a 
controlled temperature and pH 6. The laccase was modeled as a linear chain of 
456 particles, each representing 10 atoms, followed of a simulation analysis using 
Dissipative Particle Dynamics (DPD). This state-of-the-art technique allows 
microsecond and micron scales to be reached, including the electrostatic forces of 
the system when adapting the Ewald Sums in the code. The model is the first of its 
kind in the world, given the length of the chain, its coarse – graining degree and its 
explicit constitution of amino acids. The thermodynamic and structural information 
predicted as a result of the simulations indicates the direct effect of the 
concentration of dye in the structure of the enzyme, due to the electrical charges 
present in the dye, influencing the behavior of the enzyme as a polyelectrolyte. 
These results help explain previously published experimental reports; contribute to 
the knowledge of the modeling of biopolymers of high degree of polymerization at 
mesoscopic scale, and to understand the substrate-enzyme interaction in 
biotechnological interest mechanisms, such as the treatment of dyes. 
 
Keywords: Trametes versicolor, laccase, in silico. 
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Microorganisms are used to remove heavy metal ions, they offer a potential 
alternative of different methods for the detoxification and recovery of toxic / 
precious metals present in industrial wastewater. This fact is possible because they 
develop metal resistance mechanisms. Essentially, all bacteria have genes to 
resist toxic metal ions such as: Ag +, Cd 2+, Co 2+, CrO4 2+, Cu 2+ and others. Few 
enzymatic transformations involve: oxidation, reduction, methylation and 
demethylation; for example, the mechanism of resistance for Cr (VI) and U (VI) is 
associated with the enzymatic reduction of ions. These ions cause oxidative stress 
that activates NADH / NADPH-dependent reductases such as thioredoxin 
reductase. One hypothesis indicates that thioredoxin and thioredoxin reductase are 
cytoplasmic electron donors for many biological reactions. In this work the 
resistance to chromium in the strain Pseudomonas stutzeri LRO was studied at 
molecular level, based on the presence of the trxB gene in response to the 
oxidative stress generated by the Cr (VI) ions. The trxB gene was detected by PCR 
using primers specific for Pseudomonas spp. and the metallic resistance capacity 
to Cr (VI) was evaluated. The results showed that this strain has an MIC of 70 mg / 
L Cr (VI), the trxB gene was detected once exposed to the presence of metal ions, 
which suggests that this strain can follow a resistance system by enzymatic 
reduction in response to oxidative stress generated by the chromate ion. 
 
 
Keywords: trxB gene, metallic resistance, oxidative stress. 
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Introduction: Primary chondrocytes has been described as a suitable source of 
cells for tissue engineering strategies focused on tissue regeneration. However, 
cell dedifferentiation is commonly observed during in vitro cell expansion. Gene 
therapy is the introduction of foreign genes encoding therapeutic factors in order to 
obtain a temporarily expression of molecules. Lipoplexes avoid the use of viral 
vectors, and can carry large therapeutic genes; however, its efficacy is limited. The 
use of lipoplexes combining membrane fusion inducers has proved to increase 
transfection efficiency and biosafety. Hence, the use of gene therapy to induce 
temporal expression of transcription regulators in primary chondrocytes will 
increase its potential use for tissue engineering. Objective: To develop a drug 
assisted lipoplex-mediated gene delivery system for phenotype maintenance of 
primary human chondrocytes. Methodology and results: Primary chondrocytes 
were isolated from auricle remnants of pediatric patients subjected to autologous 
cartilage ear reconstruction. In vitro expanded chondrocytes displayed typical 
morphology and phenotype. Cationic lipids/DNA lipoplexes were prepared using 
the reporter plasmid pIRES-AcGFP1 encoding for the green fluorescent protein 
(GFP). Chloropromazine, chloroquine and spermidine were added to the 
lipoplexes. Chondrocytes displayed subtle but evident changes in cell morphology 
after lipoplex/DNA treatments, which were more evident after treatment with 
chemical inducers. We detected GFP+ chondrocytes 24 h post transfection. The 
expression of GFP was higher after drug assisted lipoplex-mediated transfection, in 
comparison to those chondrocytes transfected only using cationic lipids. 
Chondrocytes viability after lipoplex-mediated transfection was evaluated using 
LIVE/DEAD assay kit. We determined up to 95% viability after lipoplex treatment in 
comparison to 90% viability using the drug assisted lipoplex treatment. 
Conclusion: We developed a novel drug assisted lipoplex-mediated gene delivery 
system for temporal expression of exogenous genes in particularly hard-to-
transfect human primary chondrocytes. This system represents an important 
method to maintain chondrocyte phenotype during in vitro cell expansion. 
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Abstract

XXI Biochemical Engineering National Congress
X Biochemical Engineering International Congress

XVI Biomedicine and Molecular Biotechnology Scientific Meetings
Proceedings

JBBR ©2018 Colegio Mexicano de Ingenieros BioquímicosArea Molecular Biotechnology, Micro and Nanotechnologies
21-23 March, 2018, Mérida, Yucatán, México

200

 
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, juan.art.castelan@gmail.com, pcbycbm@gmail.com, 
rribas233@yahoo.com 

 
Retroviral pseudotypes are nonreplicative chimeric viral particles bearing surface 
proteins of interest, and a unique gene as genetic material, for example a reporter 
gene. Thus, the biosafety requirements for studying a pathogen are reduced; in 
addition, they represent a versatile platform because particles with different surface 
proteins from many viruses can be generated. The retroviral pseudotypes bearing 
hemagglutinin (HA-pseudotypes) are being used as safe surrogates to mimic the 
structure and surface of highly pathogenic viruses such as avian and human 
influenza, to investigate biological functions mediated by the envelope proteins 
derived from these viruses, for drug and vaccine development, and in diagnosis. In 
this study, we produced and characterized HA-pseudotypes of avian influenza 
viruses (subtypes H5 or H7), with LacZ as reporter gene to implement their use in 
the detection of neutralizing antibodies for the development of an immunogenicity 
test for the quality control of veterinary vaccines against avian influenza. The HA-
pseudotypes were produced by transfection of 293T cells with the following 
plasmids: ViraSafe™ Lentiviral Bicistronic Expression System: pSMPUW-
MNDnLacZ, pCgpV and pRSV-Rev; pHAT, pPR M2, pCA NA, and one of the next 
plasmids pHAH7/06, pHAH7/12, or 2 pHAH5. The HA-pseudotype titers were 
determined by expression of the LacZ reporter gene (Relative Luminescence Units, 
RLU) in co-transfected 293T cells; additionally, the HA-pseudoypes were quantified 
by qRT-PCR of the packaging signal (Ψ) and micrographs by transmission electron 
microscopy (TEM) were taken. The transfected cells yielded HA-pseudotype titers 
around 106 RLU/mL, with 5x105 RNA copies per mL, and the the micrographs 
showed pleomorphic-shaped particles with diameters between 100-200 nm. 
According to the results, the pseudotypes bearing the H5 and H7 hemagglutinins 
could be effectively produced and they can be an optimal tool that could replace the 
use of active virus in the detection of neutralizing antibodies against avian influenza. 
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Plant genetic modification has been shown to be as relevant and efficient for the 
production of recombinant proteins as other production platforms such as bacteria, 
yeast and mammalian cells. Exogenous genes can be introduced in the nucleus of 
plants, to generate transgenic lines, or in the chloroplast, to generate 
transplastomic lines. In any case, the recovery of transformed lines relies on the 
use of a selectable marker, that most of the times is a gene that confers resistance 
to antibiotics. The gene most widely used as selectable marker to generate 
transplastomic plants is the aadA gene, which confers resistance to spectinomycin.    
Once the genetic modified plant has been generated, characterized and seeds 
obtained, the selectable marker gene generally no longer serves an essential 
purpose. Several methods have reported for removal the selectable marker, and 
the most popular method for deletion of aadA gene from chloroplast is the CRE/lox 
system. This methodology is based in the expression of a nuclear-introduced 
chloroplast-targeted CRE recombinase. The recombinase recognizes then the loxP 
sites that flank the selectable marker gene (addA) in the plastome and excise it. 
We have previously generated transplastomic lettuce expressing the HIV-1 p24/nef 
genes. The aim of this work was to construct a nuclear transformation vector 
containing the CRE gene to transform a wild-type line of lettuce. The transgenic 
plants will then be used for cross-pollinate the transplastomic plants expressing 
p24/nef and evaluate the removal of the addA gen. This method could then server 
as a tool to remove selectable marker in transplastomic lettuce, a task that has not 
been previously achieved.  
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Generally the flavor and aroma of the cheeses are provided by the metabolic 
activity of the autochthonous microbiota present in the raw milk. Lactic acid 
bacteria (LAB) are the main contributors of sensory characteristics by anaerobic, 
aerobic or microaerobic fermentations in dairy products. The ball cheese, is a 
round cheese formed by two parts, a lining and an internal cheese, which is 
matured for 21 days; this dairy product was originally elaborate in the Frailesque 
region in Chiapas, Mexico. The objective of the present investigation was to 
biochemically and molecularly identify the autochthonous LAB of the ball cheese. 
These were isolated, purified and partially identified by biochemical tests (Gram 
stain, catalase test; resistance to temperature changes, NaCl, bile salts; and 
antagonism test); subsequently, from each strain obtained, DNA was isolated and 
purified, followed by PCR amplification and sequencing (gene 16s). The results 
obtained indicate the presence of strains with phenotypic characteristics of LAB (26 
strains). Seven of the 26 isolated strains resisted (in aerotolerant conditions and 
anaerobiosis) to temperature, NaCl and bile salts changes, in addition inhibited the 
growth of pathogenic bacteria in antagonism test. The molecular sequencing 
showed that isolated LAB are mainly of the Lactobacillus genus and Enterococcus. 
The Lactobacillus genus provides the necessary texture to the cheese, while the 
Enterococcus give the aroma attributes. 
 
 
Keywords: LAB, fermentation, PCR, dairy products, ball cheese. 
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The hepatitis C virus (HCV) produces alterations in lipid metabolism, resistance to 
interferon, oxidative stress (OS) and insulin resistance (IR). The IR and OS are 
responsible for the main complications of chronic hepatitis C (CHC) and are 
involved in therapeutic failure. In Mexico, Peg INFa + Ribavirin (RVB) is the 
conventional treatment, however it has a low sustained viral response (SVR), in 
addition adverse effects and SVR depend on the genotype (GT) of HCV, so the 
exact genotyping is important. New direct-acting antivirals such as Sofosbuvir 
(SOF) + NS5A inhibitors improve SVR up to 95% and do not have secondary side 
effects; however, its availability is limited in Mexico public health institutions due to 
its high cost. Objective: Evaluate IR in patients with CHC treated with Peg INFa + 
RVB or with SOF + Inhibitor of NS5A. Materials and methods: from one group of 10 
patients with CHC for each treatment a peripheral blood sample was obtained, 
plasma, serum and mononuclear cells were separated for evaluation of IR at the 
beginning and at 12 weeks. The HCV GT was performed amplifying the Core/E1, 
NS5B and 5'UTR regions using nested PCR and phylogenetic analysis. The data 
obtained were analyzed with the statistics package of SPSS version 20. Results 
and conclusions. 45% of the patients were GT 1. After 12 weeks of treatment, the 
IR decreased in all patients regardless of the treatment and GT, confirming that the 
IR in the CHC is generated by the HCV.  
 
Keywords: Insulin Resistance; Hepatitis C Virus; Direct-acting antivirals; Ribavirin; 
Interferon. 
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The enzyme superoxide dismutase (SOD), catalyzes the dismutation of superoxide 
into oxygen and hydrogen peroxide. Because of this, it is an important antioxidant 
defense in most cells exposed to oxygen, so it protects the cells from the harmful 
reactions of superoxide. A suitable method is the use of aptamers which are 
molecules that bind specifically to a target molecule, where it follows the principle 
of affinity chromatography. Aptamers are good molecularly targeted platforms, 
since they are chemically synthesizable, low immunity and low manufacturing cost.  
The objective was to develop a method for obtaining the aptamer of the SOD 
protein using activated agarose beads from the genetically modified strain 
(Escherichia coli). The purification of the SOD protein it was carried out taking 
samples in the steps purification at different times and concentration was 
determined by fluorescence. The initial concentration was 0.833 µmol/L and the 
final concentration at 15 days of incubation where it remained constant was 0.823 
µmol/L; therefore the protein was immobilized by 99.8%. The advantage of using 
aptamers for biochemical and affinity detection is that there is not contamination 
with the peptide, which is very valuable for the analysis. In addition, the production 
of an aptamer is more advantageous compared to an antibody because it can be 
synthesized easily and in large quantities by in vitro transcription, polymerase 
chain reaction (PCR) or chemical synthesis. Therefore, aptamers are useful and 
cost-effective tools for future analysis. 
 
 
Keywords: purification, superoxide dismutase, aptamers.  
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Tuberculosis (TB) is a global health problem; despite of the fact that there is an 
effective pharmacological scheme for the treatment of this disease, 36% of patients 
are at risk to present some failure during pharmacological management, one of 
which is known as a "paradoxical response to antituberculosis treatment" (PRAT). 
The molecular bases that cause this failure are still unknown. Therefore, the aim of 
this work was to analyze the expression of six M. tuberculosis genes during their in 
vitro pharmacological stress provoked by two first-line antituberculous drugs. The 
esxA, hbhA, PE_PGRS33, pcaA, mce4A and fbpB genes were chosen because their 
products are highly antigenic or are involved in the synthesis of the mycobacterial 
envelope. M. tuberculosis H37Rv was grown in Middlebrook medium until it reached 
the log phase of growth. During this phase, the culture was subjected to 
pharmacological stress for 24h and 72h with two first-line antibiotics: rifampicin (RIF) 
at 1μg/mL, and isoniazid (INH) at 0.2μg/mL. The expression of the genes was 
quantified by real time RT-PCR. In general, RIF was the antibiotic that caused a 
major overexpression of esxA, PE_PGRS33, pcaA, hbhA and mce4A, particularly at 
72h of exposure. The only gene that decreased expression in all conditions studied 
was fbpB (involved in the synthesis of cord factor), so it seems that this gene has no 
relation, at least directly, with M. tuberculosis response to a stress produced by RIF 
or INH. In conclusion, we suggest that the effect produced by RIF on M. tuberculosis 
growth and transcriptional expression would trigger such PRAT. 
 
 
Keywords: Mycobacterium tuberculosis, genetic expression, pharmacological 
stress 
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Silver nanoparticles are one of the most commercialized nanomaterials. They are 
widely applied as biocides for their strong antimicrobial activity, but also their 
conductive, optic and catalytic properties make them wanted in many applications. 
There are several chemical, physical and biological processes which are used to 
synthesize silver nanoparticles, nevertheless among the methods for mentioned, 
biological synthesis of nanoparticles are one of the most promising systems due to 
their simplicity and eco-friendly characteristics. Eugenol is a member of the 
phenylpropanoids class of chemical compounds. It has been demonstrated that 
eugenol has several bioactivities such as: insecticidal, fumigant and event anesthetic 
properties. The aim of this work is to develop a method based on the reductant 
properties of eugenol (extracted from clove) for generate silver nanoparticles by a 
green synthesis approach. Eugenol extract was obtained by distillation combined 
with a liquid-liquid extractions and reduction of solvent with a rotary evaporator. 
Quality of eugenol extract was verified by thin layer chromatography and infrared 
spectroscopy. Synthesis of silver nanoparticles were performed by treating aqueous 
solution of silver nitrate with a dilution of eugenol extract. Reduction of the Ag+1 to 
Ag0 was facilitated by the exposition of the mixed solution with UV light, after several 
minutes of exposition, the first screening of nanoparticles were done by UV/VIS 
scanning with a spectrophotometer looking for the peak maximum of 254 nm. Once 
the verified nanoparticle solutions were selected light scattering spectroscopy and 
scanning electron microscopy (SEM) were used for an initial characterization.   
 
 
Keywords: Nanoparticles; Silver; Eugenol; Synthesis 
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Raw meat is an interesting biological material to study some properties at micro 
and nanometric scale with novel microscopy techniques. After rigor mortis, several 
biochemical processes occur in the material and provoke softening and rigidity 
loss. These processes are part of different biochemical pathways, contributing to 
obtain a good tissue to eat and becoming one of the most important products in the 
food industry. Raw meat samples from the ventral portion of a 5-month-old male 
bull (Bos taurus) were used to determine and characterized some 
physicochemical, micro and nanoparameters. Physicochemical techniques as pH, 
humidity, color and water retention capacity, and advanced microscopy techniques 
as confocal and atomic force microscopy were used to evaluate its microstructure 
and nanomechanical properties during 15 days at refrigeration conditions (4 ° C). 
Results obtained showed that there were significant differences (p <0.05) between 
macro and microstructure. From day 1 to 15 changes in color, pH, water retention 
capacity and humidity were observed due to enzymatic activity and the presence of 
psychotrophic bacteria responsible for the deterioration of meat. Young modulus 
was used to evaluate the softening and a rigidity of raw meat microfibrils in the time 
and we demonstrate during refrigeration storage an increasing in this value, but 
some fluctuations due to biochemical changes and microbial spoilage were 
founded. To corroborate these fluctuations in the nanomechanical properties, we 
used a FITC to myosin stain when confocal microscopy was used. We found a 
collapse in the z-disk structure of the microfibrils due to the loss of water and 
degradation of proteins. An explanation of these micro and nanomechanical 
changes in raw meat could be provided using advanced microscopy techniques 
that until now weren't used in this type of samples. This information represent a 
new age in the study of structural changes at nanoscale. 
 
 
Keywords: raw meat, atomic force microscopy, confocal microscopy.  
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Mango is an important crop in Mexico and on the world. It is a climacteric fruit and 
its ripening process is carried out quickly after harvest and their postharvest loss is 
huge due to its climacteric nature. In the present work it is evaluated the softening
of Tommy Atkins mangos during the ripening process by means of 
physicochemical parameters, enzymatic methods and advanced microscopy 
techniques. Ripening index (RPI) was measured during maturation and shown to
decrease from 9.18±0.14 to 4.75±0.47. It was observed that enzymatic activity was
in agreement with physicochemical parameters and with the nanostructural and 
nanomechanical changes. Three pectin fractions were isolated from the mango cell
wall: water soluble, chelator soluble and diluted alkali soluble pectins. Cell wall,
water and chelator mango pectins increased during ripening. Under atomic force 
microscopy (AFM) it was observed that pectin branched chains of mango 
molecules disintegrate during ripening. Additionally, the nanomechanical properties
of cell wall material were evaluated by nanoindentation using bio-AFM. Thus, the 
Young´s modulus of the primary cell wall decreased during ripening from 1.69±1.02 
to 0.39±0.16 MPa, which could be attributed to the softening of the fruit. A linear fit
correlation between E and RPI was found. X-ray and confocal laser scanning 
microscopy analysis showed the changes occurred in the mango cell wall structure 
during maturation. This study provides an overview of the maturation process by
integrating the biochemical, physicochemical, structural and nanomechanical
changes; it finds strong correlations between them, which may be useful for a 
better understanding of the “Tommy Atkins” mango during ripening, which could 
provide valuable information for the use of pectin fractions and cellulose as well as
a better way to preserve the quality of this fruit. This approach can be valuable to 
obtain purified cellulose from organic wastes and fruits with low quality remnants of 
postharvest.
Keywords: Nanoindentation; atomic force microscopy, X-ray diffraction, mango, 
ripening 
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ABSTRACT:  
Nanoparticles (Nps) made from chitosan have been widely used for the 
encapsulation and delivery of bioactive compounds due to their bioadhesive 
properties, helping to prolong the residence time of the compounds. This Nps can 
be exploited through different routes, including intravenous and oral administration 
due to their sizes in the order of nanometer. On the other hand, they may exhibit 
higher antibacterial activity thanks to the higher charge density and surface area. 
Therefore, the aim of this work was study the effect of the main factors involved 
during the formation of Nps of chitosan. The Nps were prepared by ionic gelation, 
evaluating the effect of concentration of chitosan (X1), chitosan/TPP ratio (X2), pH 
(X3), agitation time (X4) and ultrasound assistance (X5), by means of a factorial 
design, looking for an increase in the Z potential and the reduction in the size and 
polydispersity index (PDI). The results of the variance analysis of the factorial design 
indicated a significant effect for the three response variables evaluated (p <0.05). 
The best conditions for Nps formation of chitosan were: X1: 0.2%, X2:3/1, X3:4.5, X4: 
1 h and X5: ultrasound assistance. The ionic gelation technology allowed the 
formation of particles in order of nanometers (91.1 ± 1.64 to 251.1 ± 10.68 nm) with 
positive charge density (16.1 ± 2.11, at 37.9 ± 2.75 mV) and acceptable PDI (0.152 
± 0 to 0.454 ± 0.1). These characteristics showed a strong dependence of all the 
variables studied. 
 
 
Keywords: Nanoparticles; chitosan; encapsulation. 
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The lipases are capable of catalyzing triglyceride hydrolysis reactions; these 
enzymes have been used in many processes of the food industry, in energy 
production, for pharmaceutical catalysis, among others. Given the need to search 
new alternatives of this type of enzymes with potential biotechnological applications 
compared to the lipases commercially used, new systems capable of synthetize them 
have been searched for. Kluyveromyces marxianus is a nonconventional yeast that 
shows lipasic activity, in which has been detected the presence of up to eight 
probable lipases in its genome. After the bioinformatics characterization, it has been 
detected that the putative extracellular lipases are LIP3 and YJR107W.The principal 
objective of this work is to express these two enzymes in a suitable heterologous 
system, Saccharomyces cerevisiae, in order to determine their characteristics and 
properties in the future. As first step, it was recognized the presence of the two genes 
involved in the synthesis of the two putative extracellular lipases in the strain 
ITMLB03 by PCR amplification, and they were sequenced; both genes were then 
inserted in the expression vector pYES2.1/V5-His-TOPO® under the regulation of the 
GAL1 promoter. The resultant constructs were multiplied in Escherichia coli 
TOP10F’, and the plasmid DNA extracted from transformed bacterial colonies 
wasused to transform an uracil auxotroph uracil  S. cerevisiae  BY4742 strain; the 
verification of the presence of the putative lipases in transformed yeast colonies was 
performed by PCR amplification. The yeast trasformant strains with putative lipases 
LIP3 and YJR107W could be used later for the galactose-induced synthesis of the 
recombinant proteins and their biochemical characterization.  
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The uterine cervix environment is colonized by bacteria and other microorganisms. 
Usually, various species of lactobacilli are associated with vaginal health, however, 
their precise role has not been elucidated. Similarly, other species, including those 
that represent the minor proportion of the bacterial microbiome could affect the 
health and disease condition, including the development of cancer. The microbiome 
in the cervix of women diagnosed with cervical cancer will be different than the 
microbiome of healthy women. The aims of this study were to identify the microbiome 
in the cervix of healthy women and compare it with that obtained from women 
diagnosed with cervical cancer. For which, we performed a transversal and 
observational study, for to obtained sociodemographic and gyneco-obstetric data 
with the purpose of identify the risk factors associated with the development of 
cervical cancer. Vaginal samples were collected with a sterile hyssop. We obtained 
cultivable bacteria which were identified by sequencing of the 16S rRNA gene. The 
microbiome present in the cervix of women with cervical cancer was different than 
the healthy group. The cervical microbiome of healthy women harbor Gram positive 
cocci, high levels of Enterobacterium, as well as bacterial species that has been 
reported previously from urinary samples. We conclude that the composition of the 
cervical microbiome analyzed in both groups exhibit differences between them. 
 
Keywords: Cervical cancer; microbiome 16S RNA Gene. 
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The honey produced by the stingless bees as M. beecheii (MB) and T. nigra (TN) , 
were much appreciated in ancient cultures, being used in traditionally in religious 
ceremonies and in remedies for health. Being a product of the transformation of 
sugars into to the plants, the composition is determined by the floral origin. Our 
objective was correlate the content of phenolic compounds (PC), with the floral origin 
of honey, produced in communities of Tabasco, Mexico; four honey MB samples was 
used: one samples from Miguel Hidalgo, three samples from San Marcos, and TN 
honey was collected in San Marcos. The concentration of total PC was determined 
by the Folin-Ciocalteu method and the palynological analysis by acetolysis using 
Erdtman’s method. Three samples of the honey from MB were translucent yellow and 
they identified themselves as monofloral, two of Eugenia sp (48.53 y 43.54, mg PC/g 
honey) and the other one Lonchocarpus sp (50 mg PC/g of honey), other sample of 
MB and TN honey was classified as multifloral (79 mgPC / g and 170.8±9 honey 
respectively) the color was dark yellow and dark amber. PC concentration is related 
to both the color of the honey, and the variety of flowers visited, so that the honey 
classified as multifloral have darker colors and contain a greater proportion of 
phenolic components, than those classified as monofloral. Tabasco has the potential 
to produce different types of honey due to its richness in both floral species and bees, 
that could have high acceptance in the Market since in general it is appropriate to 
know the floral origin and with this improving the prices when the honey are of 
monofloral origin.  
  
Keywords: honey, floral origin, pollen, phenolic compounds  
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Artisanal cheese factories found the southern region of the state of Veracruz only 
manufacture fresh cheeses: Panela, Oaxaca stranded, leaf wrapped, “enriatado” and 
semi-ripened cheeses such as Cotija cheese.   
The objective of this work was to establish a protocol for the making process of 
ripened Gouda cheese with milk from the region to give an alternative to cheese 
producers to expand their range of products in order to increase their profits.  
Gouda type cheeses were produced using 4 different concentrations (1, 1.5, 1.7 and 
2% w/v) of	Danisco brand	 lyophilized dairy cultures: Lactococcus (Lc.) lactis, Lc. 
cremoris and Streptococcus thermophilus) using cow's milk from the municipality of 
Sayula de Alemán Veracruz resulting in 25 samples of matured Gouda cheese.  
The cheese making process followed the protocol established for gouda cheese in  
CODEX STAN 266-1966. The ripening period was 21 days with at a relative humidity 
(HR) of 69% and registered temperatures between 17 and 23 ° C. Physicochemical 
analysis was performed on the raw material used. A discriminative sensory evaluation 
was performed on 25 samples. Finally, microbiological and proximate analysis were 
performed to the cheese with the best attributes. The cheese produced by using 1.5% 
of lactic culture fulfilled the specifications of the CODEX STAN 266-1966 standard. 
The results of microbiological analyzes showed values within the limits established in 
the Official Mexican NOM-121-SSA1-1994. The acceptance test showed the highest 
score for the category "I would eat it frequently". In the paired preference test against 
three commercial brands, the sample produced in the laboratory obtained a high score 
in acceptability, 83 to 50% qualified as "excellent". The product obtained has a shelf 
life between 5 and 6 months. Whit this study we have proven that milk from the tropical 
region is suitable for producing Gouda-type ripened cheese with a highly acceptable 
quality.  
  
Keywords: cheese ripening, tropical milk, culture, sensory  
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Mexico is the main producer and exporter of avocado in the world. In 2011, the total 
avocado production in the Mexican Republic reached a little more than 1, 107, 000 
tons. Dehydration process of avocado is the best option to improve shelf life and 
transportation issues. However, conventional drying methods are inadequate for this 
fruit due to the enormous degradation caused on it. On that hand, freeze-drying has 
been found to preserve the quality of the final product compared to conventional 
processes. Therefore, the objective of this work was to evaluate the colour effect of 
the avocado fruit by a freeze-drying process. Fruits that were chosen according to the 
resistance to the perforation of 50% were used; after selecting the appropriate 
maturity, three treatments were performed for the samples: 0.5% citric acid, 0.5% 
ascorbic acid, 1% citric-ascorbic acid mixture (0.3-0.7%) and a control treatment, the 
samples were frozen to -20°C; then placed in a LABCONCO 79340 cascade 
freezedrying and frozen at -86°C under a vacuum pressure of 0.140 mbar for 60 
hours, the dehydrated samples were vacuum packed, the colour effect was measured 
during storage using a colorimeter KONICA MINNOLTA®, Model CR-400) and water 
activity (Aw) using a Higrolab C1. The treatment that less browning presented at the 
end of the dehydration process was ascorbic acid 0.5% followed by 0.5% citric acid, 
whereas the control and the citric-ascorbic acid mixture exhibited more browning, 
which was evaluated by chromaticity (C), luminosity (L) and hue (h) in the fruit pulp; 
the aw measured in the dehydrated fruits ranged from 0.073 to 0.095.  
  

  
Keywords: water activity, freeze-drying, colorimetry  
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Beer is obtained from the fermentation of various cereals with high starch content. 
However, are not considered sources of starch non-conventional as taro, cassava and 
plantain, which can produce beers with characteristics different that consumers demand 
of an industrial. Therefore, the objective of this work was to evaluate the effect of starch 
of the plantain as non-conventional adjunct on the fermentability of the wort to a craft 
brewing and compare its physicochemical and sensorial properties with a beer made 
100% malt. Plantain starch was characterized with proximal chemical analysis and 
physicochemical properties, and a traditional craft beer with 100% malt ( control beer ) 
was made and later malt substitutions were made with 20, 30 and 40% sugars syrup 
obtained from plantain starch (SSPS). To the obtained beers were determ ined degrees 
of alcohol, °Bx, pH, color, original wort extract (%OWE), bitterness, foam retention, and 
sensorial degree of preference. A moisture, ash, lipid and protein content was observed 
within the range of a plantain starch, as well as a tendency to increase water solubility 
index (WSI) and swelling power (SP) as the temperature increased. In beers made with 
SSPS replacement and beer control did not show significant differences in °Brix, pH, 
%OWE and %alcohol. The 40% SSPS artisanal beer showed the lowest value for 
bitterness (14.56 °IBUS), while control beer showed the highest value in color (11.37 
°EBC) with significant differences between both. Sensorially SSPS artisanal beer 
obtained a score of 7.2 against 8.3 of the beer made 100% malt. Despite having 
significant differences in the acceptation between the two beers, consumers also 
accepted as an artisanal beer with flavor and aroma different employing fermentable 
sugars of plantain starch as adjunct. 

Keywords: plantain; artisanal beer, starch non-conventional. 
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Introduction. Beer is one of the most antiques and known beverages, its importance 
goes beyond economics, it’s a cultural aspect in a lot of countries. Craft beer grows 
in Mexico every year, being the quality one of the most important aspect for the 
Mexican consumer of craft beer. Objective. Develop of a chemometric method that 
allows to quantify color, specific gravity, alcohol by volume, bitterness, pH, acidity and 
turbidity simultaneously in mexican craft beer. Methodology. Fourier Transform Mid 
Infrared (MIR-FTIR) with an Attenuated Total Reflectance accessory (ATR) was used 
to analyze 60 samples of mexican craft beer; the spectra FTIR were obtained for each 
sample. With the FTIR spectra and the data obtained of the analysis with traditional 
methods, the model was developed using the algorithms PCR, PLS1 and PLS2 for 
quantification.  Results. The algorithm with best results was PLS1 with R2 of 0.9880-
0.9943, calibration error (SEC) of 0.03-4.07 and prediction error (SEP) of 0.03-5.02 
for all parameters, with the exception of specific gravity which the software was not 
able to build a model.  Conclusion. MIR-FTIR spectroscopy coupled to multivariate 
analysis demonstrated that is a technique reliable, rapid and efficient for the 
quantification of quality parameters (color, alcohol by volume, bitterness, pH, acidity 
and turbidity) simultaneously in Mexican craft beer.  
  
  
Keywords: Craft beer, Quality Parameters, MIR-FTIR, Chemometrics  
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Introduction. Beer is one of the most antiques and known beverages, its importance 
goes beyond economics, it’s a cultural aspect in a lot of countries. Craft beer grows 
in Mexico every year, being the quality one of the most important aspect for the 
Mexican consumer of craft beer. Objective. Quantification of color, specific gravity, 
alcohol by volume, bitterness, pH, acidity and turbidity of 60 mexican craft beers with 
traditional methods for the posterior creation of a chemometric model. Methodology. 
Color, specific gravity, bitterness, and acidity were calculated with the AOAC 
methods; alcohol by volume was calculated with the Rogerson & Symington method; 
pH was calculated according to the NMX-F-317-S-1978 method and turbidity was 
calculated according to the NMX-AA-038-SCFI-2001. Results. The results of the 
analysis were 1.9-60.1 SRM for color, 1.002-1.035 for specific gravity, 2-10.4% for 
alcohol by volume, 4-99 IBU for bitterness, 3.35-5.03 for pH, 4.92-47.76 mg/L lactic 
acid for acidity and 2-201.3 NTU for turbidity. Conclusion. The results obtained from 
each parameter (color, specific gravity, alcohol by volume, bitterness, pH, acidity and 
turbidity) showed wide variability, which is fundamental to be able to establish a 
relationship with the MIR-FTIR spectra and build a chemometric model, which will be 
the second part of this work.  
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Physicochemical characterization and study of Oxalis 
tuberosa as a potential source of starch 
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CP 94340, México   
  
  
Starch is a biopolymer with many industrial applications whose conventional sources 
of extraction are corn (Zea mays) and potatoes (Solanum tuberosum). The use of 
starch has been constantly expanding in all industrial sectors, particularly in the food 
industry, leading to a widespread interest in the study of unconventional sources of 
starch. In this respect, in the central region of Veracruz the “papa extranjera” (Oxalis 
tuberosa) is cultivated, this crop is not officially recognized as a producer of starch 
and lacks agro-industrial application, so their study is interesting in the search for 
new sources of starch. In the present study the extraction and characterization of the 
Oxalis tuberosa starch was carried out to determine their yield and evaluate the 
content of amylose and amylopectin which determine the functional properties for it’s 
application in the food industry. The extraction of starch was carried out through 
successive extractions with distilled water while the physico-chemical analysis was 
carried out based on the A.O.A.C. methodologies. The results indicate a starch 
extraction yield of 63.3 ± 1.91% (dry basis), this result is compared to other yields for 
commercial sources reported, as corn (64%) and potato (44.20 ± 4.71%). Regarding 
the physicochemical characteristics, the results found were; moisture 9.01 ± 0.08%, 
ashes 0.28 ± 0.04%, pH 6.3 ± 0.27%, while the content of amylose and amylopectin 
was 9.27 ± 0.1% and 90.73% respectively. The results show an extraction yield 
comparable to other commercial sources of starch extraction, likewise, the 
physicochemical characteristics show results within the reported range of other 
commercial starches, which may allow the use of said starch in various industrial 
applications and give added value to Oxalis tuberosa.  
.  
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Food protein hydrolysates and peptides are considered a category of promising 
functional food ingredients. However, commercial application of protein hydrolysates 
and their constituent peptides can be impeded by their low bioavailability. 
Encapsulation as a delivery mechanism can be used to overcome these challenges 
and then the aimed of this research was to obtain and characterize a commercial soy 
protein hydrolysate germinated for two days and microencapsulated it by ionic gelling 
using sodium alginate as a wall material and after that it was evaluated the digestibility 
and resistance to the proteases of the capsules. The microcapsules were obtained by 
extrusion of the hydrolysates in a BUCHI B-390 encapsulator with sodium alginate as 
the wall material and by the external gelation process with  CaCl2. The yield and purity 
of the protein isolates were 50.32% and 76.14%, respectively. Subsequently, a 
hydrolysate with 3.02% protein was obtained by the pepsin-pancreatin system and a 
degree of hydrolysis of 69.23% in which bands with molecular weights of 48, 35, 31 
and 19 kDa and a fraction with weights of 2 To 11 kDa were found. The microcapsules 
showed a matrix distribution of the encapsulated protein and a digestibility value of 
78.15%, there was no significant difference between the amount of protein in the 
microcapsules before and after exposure to an enzymatic mixture of trypsin-
chymotrypsin suggesting that they were resistant to proteases and can be used as 
functional ingredients.  
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The fish waste in Veracruz weighed 30,514.86 tons of viscera and 2,542.91 
tons of skeleton (2016). This waste can be recycled to obtain valuable biomolecules 
such as collagen, used in tissue restoration, cell adhesion and cancer treatments. 
The sources for the recovery of collagen are of ovine and bovine origin, which can 
transmit diseases to the consumers. Marine sources of collagen have been 
proposed as viable alternatives. The determination of the mechanical properties of 
biomolecules is essential for the control and manipulation of their properties. The 
objective of this study was to evaluate the rheological behavior of the acid-soluble 
collagen (ASC) of the residual skin of red tilapia (Oreochromis sp), as a possible 
alternative in the development of biomedical materials. 

Fresh skin of red tilapia from the Temascal dam of the Papaloapan Basin was 
used. The skin was washed and degreased (10% butanol) and the ASC was 
obtained using acetic acid (0.5M) precipitated with NaCl (2 M), dialyzed and 
lyophilized. The collagen suspensions (4mg/mL) were characterized using a 
Discovery Hybrid Rheometer HR-3 v9.35 with a SAND-BLAST ARG 2 geometry. 
The flow behavior was studied (1 to 100 s-1, 25°C) and the data modeled (TRIOS 
Software v4.2.1). The dynamic behavior (G', G'', G* vs time) was analyzed in the 
linear viscoelastic region. 

The ASC revealed a pseudoplastic behavior (0.8877), what agrees with Li et 
al. (2015) and Duan et al. (2013), with a good fit to the Herschel-Bulkley model (R2 

0.9997) , low viscosity (0.0047 Pa·s), and low yield stress (0.0013 Pa). The results 
of dynamic tests showed a high instability, likely due to the proximity of the solution 
characteristics to Newtonian behavior. The marine collagen shows to have the same 
rheological behavior like bovine or ovine collagen, without the inconvenience of 
transmitting diseases to consumers, what improves security for its use.  

 
    Keywords: fish waste; collagen; shear thinning; rheological model 
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In  recent  years  there  has  been  an  advancing  interest  in  functional  foods.  Aloe  
vera  has   been   reported   to   help   improve   health   status   in   diseases   associated   
with  inflammatory  processes.  The  extracts  of  Aloe  vera  or  its  components  have  
effects  on   the   Central   Nervous   System   (CNS)   as   an   antioxidant,   anti-
inflammatory   and  neuroprotective   activity.   The   objective   of   the   work    is   to   
characterize   the   raw  material  and  its  extracts  for  further  studies.  The  
physicochemical  characterization  of   the   raw   material   (Aloe   vera   gel)   was   
carried   out   and   a   concordance   with   that  reported  by  other  authors  was  
observed.  By  means  of  UPLC-MS  in  the  aqueous  and   methanolic   extract,   we   
got   results:   m/z   of   417.18,   561.36,   393.18,   555.25,  433.19  that  correspond  
to  the  compounds  of  Aloin  A  and  B,  Aloinoside  A  and  B,  Aloesin,   Aloenin-2' -
p   were   found.   -coumaroyl   ester,   10 -   Hydroxyaloin   A   and   B.  Aqueous  
 extracts   were   obtained,   aqueous   extracts   of   high   and  
 low  polysaccharides  and  methanolic  extract  of  polyphenols.  The  antioxidant  
capacity  of  all   these   extracts   was   determined   by   the   methods   of   Reducing   
Power,   Iron  Chelation,  Copper  Chelation  and  Radical  OH.  Of  these,  the  one  
that  showed  the  greatest  antioxidant  activity  was  the  polyphenols  extract.  The  
rest  of  the  extracts  showed  an  antioxidant  activity,  in  all  the  tests  except  iron  
chelation.  In  conclusion,  Aloe  vera  gel  and  its  aqueous  extract  show  antioxidant  
activity.  Of  the  rest  of  the  extracts,  only  the  methanolic  of  polyphenols  shows  
significant  antioxidant  activity.   

Keywords:  Aloe  vera,  neurodegeneration,  antioxidant   
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At the beginning of the 21st century, obesity has become the leading metabolic 
disease in the world. Research has suggested that decreased 3T3-L1 preadipocyte 
differentiation and proliferation and the increased of adipolysis are mechanisms to 
reduce obesity. In the present study, the effects of six days germinated soybean 
hydrolysate on the inhibition of lipid accumulation in 3T3-L1 adipocytes were 
investigated. The results demonstrated that soybean hydrolysate decreased cell 
population growth around 80 % of 3T3-L1 preadipocytes, assessed with the neutral 
red technique during the differentiation stage, but not in the mature adipocyte stage. 
Triglycerides accumulation was also strongly inhibited by the hydrolysate from 
soybeans germinated for six days using Relative Lipids Accumulation (RLA) assay. 
The exposure to hydrolysates from soybeans germinated for 6 days showed 
significant reduction of RLA up to 40 %. Germinated soy protein hydrolysates had an 
effect on inhibition of lipid storage in adypocites and increasing lipolysis, which was 
improved by changes of the protein due to germination. For this reason the 
consumption of foods rich in soy protein and its peptides may have a potential use 
as an ingredient in the development of functional foods.  
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The adulteration is one of the subjects with more concern on the part of the authorities. 
In Mexico, between 40 and 60% of the bottles that are marketed are adulterated. For 
this reason, there is a need to look for methodologies that quickly identify if an 
alcoholic beverage is adulterated. The present study was able to optimize and validate 
a SIMCA model with MIR and NIR-FTIR spectroscopy to discriminate between pure 
and adulterated mezcal samples. A mezcal: Joven, Reposado y Añejo, was selected 
for each region with three adulterants: ethanol, methanol and cane aguardiente, which 
define 12 classes in each infrared region. Spectral pretreatments were applied to 
optimize the SIMCA models. All the classes in the MIR region presented interclass 
distance values greater than 3, which indicates a good separation between the 
classes without extreme or overlapped samples. In the NIR region, the distances 
between the classes were with values lower than 3 and extreme samples. The values 
obtained for the percentage of recognition and rejection showed 100% compliance in 
the MIR region, while in the NIR region, lower values were obtained, indicating that 
these samples are not identified in the corresponding class. The results of the 
validation showed that the model in the MIR region is useful and reliable since the 
samples are correctly identified as belonging to each class and show results less than 
1 for the total distance, limit distance equal to 1, distance of the model equal 0 and 
residual distance less than 3. Contrary results were obtained in the NIR region, since 
in most of the classes the values obtained exceeded the allowed values. Based on 
the above, the SIMCA model in the MIR region was able to recognize and identify 
samples of pure and adulterated mezcal with better results than the NIR region.  
  
  
Keywords: mezcal, adulteration, infrared spectroscopy   
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The adulteration of alcoholic beverages is an illegal practice that aims to attract the 
buyer, and that can cause damage to the health of consumers. Although the 
authorities try to avoid the distribution of this kind of drinks, there must be quick 
techniques to verify the authenticity of these. In the present study, the most suitable 
chemometric model was optimized and validated to quantify adulterants (ethanol, 
methanol and cane aguardiente) in “joven, reposado and añejo” mezcal, using the 
PCR, PLS1 and PLS2 algorithms with MIR and NIR-FTIR spectroscopy. The spectral 
treatments were varied "n" times until obtaining models with the highest predictive 
capacity, in addition to the number of factors. The PLS1 and PLS2 algorithms present 
the best calibration results in the MIR region. In the NIR region, the PLS1, PLS2 and 
PCR algorithms present good calibration results, except in the mezcal  
“joven + cane aguardiente” and mezcal “reposado + ethanol” models where the PCR 
algorithm showed values below 0.70. Diagnostic graphics were obtained to evaluate 
the behavior of each calibrated model. The validation results confirmed that the 
calibration models in the MIR region had better predictive capacity than in NIR. The 
ratio of residues in the NIR region resulted in higher values in the MIR region, which  
suggesting that there could be features in the NIR region spectra that were not 
possible to be modeled. The R2 for the models developed in the MIR region varied 
from 0.9898 to 0.9999, with deviations between +/- 3% and +/- 8%, while the R2 for 
the models developed in the NIR region varied from 0.0222 to 0.9989 with deviations 
in most cases greater than +/- 10%. Therefore, the models developed in the MIR 
region with their respective algorithms, presented better predictions to determine 
adulterations in “joven, reposado y añejo” mezcal.	 
	 
  
Keywords: mezcal, adulteration, infrared spectroscopy  
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Glucan obtention from beer spent yeast 
(Saccharomyces cerevisiae) 
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*iia.nataligf@gmail.com 
  
Introduction. Residual yeast from brewing process (Saccharomyces cerevisiae) is 
the second major by-product of this industry. This waste is used in animal feed and 
for protein extracts obtaining. However, by hydrolyzing the cell wall of these 
microorganisms other compounds of great interest for various industries are 
obtained. One of these compounds are glucans (β-glucans). These compounds are 
excellent stimulators of the immune system, have a high antioxidant activity, as well 
as protection and increase the effectiveness of antibiotics. Objective. Compare two 
methods of cell wall hydrolysis of residual yeast obtained from a brewing process to 
obtain glucans with potential for use in animal feed or to partially replace of antibiotics 
use. Principal methodology. Two methods of cell wall hydrolysis (autolysis and 
ultrasound) were evaluated. For the autolysis method, the effect of the addition of 
salts was evaluated. In the ultrasound method, the effect of three factors (time, 
cellular concentration and temperature) on the disruption of the cell wall was 
evaluated. The quantification of glucans was performed with a kit of Megazyme®, 
KYGLB12/16 (solubilization and hydrolysis of glucans and quantification of free 
glucose by an enzymatic method). Results. The glucans content in the autolysis was 
higher when 3% NaCl (1.24 ± 0.07 mg / g ps) was added. In ultrasound method, the 
best performance of glucans was obtained with 65 °C and 30 min (1,968 ± 0.218 mg 
/ g ps). Conclusions. The best method for obtaining glucans from the cell wall 
hydrolysis of residual yeast obtained from brewing, for use as an animal feed 
supplement is ultrasound.  
  
  
Keywords: Autolysis, Glucans, S. cerevisiae, Ultrasound, Yeast spent  
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Isolation of nontuberculous mycobacteria 

From street-vended dairy products and 

 byre raw milk 
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CP 07360, Ciudad de México. E-mail: jcerna@hotmail.com  
  

Tianguis are street-itinerant markets that provide food to working class population at 
reasonable prices. Cheese and cream are main ingredients of most traditional Mexican 
food. The aim of this study was to establish the prevalence of mycobacteria of fresh 
pasteurized cheeses and Crema de Rancho obtained from three Tianguis of Mexico 
City and of raw milk from three family byres from three municipalities of the State of 
Mexico. A total of 72 pasteurized, non-ripened, cut-to-order “Panela”, “Canasto” and 
“Doble Crema” cheese samples (24 items per type of cheese) were purchased at three 
Tianguis, of Mexico City, also 24 “Crema de Rancho” samples made from raw milk, 
and 24 cow raw milk samples from three milking byres of the State of Mexico. Tianguis 
and byres were visited once each season for two years. All samples were tested for 
the presence of: mycobacteria. Mycobacterium spp. strains were isolated from 9% of 
all samples. Fourteen mycobacterial strains were recovered and speciated by three 
molecular methods. All 14 Mycobacterium strains belonged to the nontuberculous 
mycobacteria (NTM) group: 4 to M. abscessus, 3 to M. chelonae, 3 to M. fortuitum, 3 
to M. porcinum and 1 to M. rhodesiae. Our findings allow us to speculate that dairy 
food products and raw milk might be a vehicle of transmission of pathogenic NMT, as 
has been well documented for M. bovis. Some NTM species identified in this study 
have indeed been isolated from patients with NTM illness in Mexico. Futures studies 
of DNA fingerprinting of NTM should be carried out to confirm that NTM isolated from 
dairy products and byre raw milk are the same as those isolated from patients.  

  

Keywords: Street-vended dairy products; raw cow’s milk; nontuberculous mycobacteria  
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Evaluation of a pasta enriched with flour of 

Oxalis tuberosa in wistar rats with induction of metabolic 
syndrome 
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The current lifestyle can promote inadequate eating habits; consume foods with low 
nutritional quality and antioxidant capacity, causing serious health problems. 
Metabolic syndrome is currently considered an important form of cardiovascular risk 
and diabetes. The Oxalis, is an Andean tuber, with a high concentration of 
carbohydrates, essential amino acids, fiber, minerals and natural antioxidants, within 
the respective substances contained in phenolic acids, flavones and anthocyanins. 
The aim of this study was to evaluate the nutritional properties of a pasta enriched 
with flour of Oxalis tuberosa and its effect on markers of the metabolic syndrome in 
biochemical parameters induced in female Wistar rats. In this study, we first 
compared the nutritional composition of the pasta with 50% of flour of Oxalis tuberosa 
with commercial pasta by means of the AOAC 1995 methods. The total phenols 
content and antioxidant capacities in the pasta with Oxalis were measured. Animals 
and diet. Were used 24 Female Wistar rats divided into 5 groups which were fed with 
two pastes, a enriched with Oxalis tuberosa and one commercial, the induction of 
metabolic syndrome was given with a solution of 20% fructose to during 8 weeks. We 
study the biochemical effects in vivo by analyzing blood glucose and weight control 
once a week and the plasma concentrations of total cholesterol, HDL and LDL 
cholesterol, triglycerides and uric acid at the end of the process. The total phenolic 
content and antioxidant activity were higher in pasta with Oxalis compared to 
commercial pasta, as well as in protein and fiber. The induction group fed with the 
Oxalis tuberosa pasta showed lower concentration in glucose, cholesterol and 
triglycerides in comparison to the other groups. These data suggest that the Oxalis 
tuberosa pasta may help reduce the pathological damage of metabolic syndrome in 
vivo.   
  
  
Keywords: antioxidants; fructose; Oxalis tuberosa; syndrome metabolic;   
  

  

  

  
 
 
 
 
 



Abstract

XXI Biochemical Engineering National Congress
X Biochemical Engineering International Congress

XVI Biomedicine and Molecular Biotechnology Scientific Meetings
Proceedings

JBBR ©2018 Colegio Mexicano de Ingenieros BioquímicosArea Food Science
21-23 March, 2018, Mérida, Yucatán, México

228

 
 
 
 
 
 
 
 
 

Popping characterization by physical  
Properties and morphometric parameters  

Using digital image analysis  
  

García Pinilla, S.a; Alamilla Beltrán, L.a; Dorantes Álvarez, L.a; García  
Armenta, E.b; Hernández Sánchez, H.a; Gutiérrez López, G.F. a  
 

aDepartamento 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. (santiagogarcia9308@hotmail.com) 

bLicenciatura en Ingeniería Bioquímica. Facultad de Ciencias Químico Biológicas. Universidad 
Autónoma de Sinaloa, Ciudad Universitaria, A. P. 1354, CP 80000. Culiacán, Sinaloa, México 

  
  

Expansion is a common phenomenon in the food process chain, thermal and 
pharmaceutical industries. Expansion has been studied to obtain quality parameters 
and physical properties for optimization and improvement of shelf life and consumer 
acceptance of food products such as cereals and particularly the popcorn maize. 
Relations between the morphology of popcorn and physical properties are complex 
and poorly studied due to the short times taken for pop the corn and the heterogeneity 
in shapes and sizes of the obtained product. The different types of popcorn are: 
mushroom, unilateral, bilateral and multilateral depending on the appendices formed.  
The aim of this study was to determine the relationship between the physical properties 
and popcorn morphology by digital image analysis (DIA).   
Popcorn kernels were conditioned by putting them in controlled atmospheres (75%RH) 
by using an oversaturated solution of NaCl and then popped on a hot-air popper model 
OFP501COKE (Nostalgia ElectronicsTM LLC.). The physical properties analyzed were 
sphericity, kernel volume (Vp), kernel Surface area (Sp), and angle of repose. The 
morphometric parameters obtained were area, perimeter, circularity, Feret, aspect 
ratio, roundness and solidity using the ImageJ software. Results showed that, the 
morphometric parameters and physical characteristics were dependent of the type of 
popcorn. The physical properties could be classified in clusters which allowed popcorn 
classification.  
In conclusion, after expansion, different structures were classified considering the 
evaluated physical properties and morphometric parameters thus contributing to the 
knowledge of the mechanisms underlaying of the possible structures formed.  
  
  
Keywords: popcorn; morphology; image analysis; quality parameters  

  

  



Area Food Science
21-23 March, 2018, Mérida, Yucatán, México

                      
 

Abstract

229 JBBR ©2018 Colegio Mexicano de Ingenieros Bioquímicos

XXI Biochemical Engineering National Congress
X Biochemical Engineering International Congress

XVI Biomedicine and Molecular Biotechnology Scientific Meetings
Proceedings

  
  

  

Identification of active volatile compounds in zarzamora 
(Rubus fruticosus) by GC-MS / SPME.  
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Aroma and flavor are the most important standards used as selection characteristics 
by consumers to determine quality in fruits. Although there have been several studies 
about aroma and flavor in numerous fruits, research on the compounds associated 
with aroma and flavor in ripe blackberry (Rubus fruticosus) is limited. The objective 
of this study was to analyze the active volatile compounds associated with aroma 
and flavor in commercial blackberry (Rubus fruticosus) from Zamora, Michoacán, 
Mexico, using gas chromatography (GC) and mass spectrometry (MS) employ solid 
phase micro-extraction (SPME). GC-MS system was used to analyze the volatile 
active compounds associated with aroma and flavor in blackberry fruits (Rubus 
fruticosus) it was used SPME to obtain the sample of volatile compounds. 32 volatile 
compounds were identified: 9 alcohols (38.04%), 3 ketones (17.64%), 4 aldehydes 
(9.56%), 7 esters (21.14%), 6 aromatics compounds (11.53%) and 2 compounds 
from another chemical family (2.09%). Volatile compounds we can highlight are: 1-
Nonanol (11.17%), Formic acid, decyl ester (12.11%), 2-Nonanone (10.15) y ç-
Terpinene (9.88%), which showed to be characteristic of the fruit of blackberry in 
addition to granting diverse aromatic notes sweet, herbaceous and frutal, own of this 
fruit. Data obtained provide information about the quality associated with aroma and 
flavor in which the fruits of blackberry are harvested from Zamora, Michoacán, 
Mexico.  
  
Keywords: aroma, blackberry, flavor, GC-MS / SPME, volatile compounds.  
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Currently there is a growing interest in the study of natural antioxidants, which can 
be found in some fruits, vegetables, seeds, husks, stems or leaves. The antioxidants 
help fight the damage caused by reactive oxygen species (ERO), which can generate 
oxidative stress, a phenomenon to which many chronic degenerative diseases are 
attributed. It is known that members of the family Annonaceae contain compounds 
that have a beneficial effect on health. Anticancer, antidiabetic and antioxidant 
activities have been found in pulp and leaves of soursop (guanabana), but there is 
no research about the antioxidant properties of soursop peels. That is why the aim of 
this work was to extract and identify the antioxidant compounds of soursop skins as 
well as to determine its antioxidant capacity. Secondary metabolites from soursop 
rinds were extracted with methanol and separated by column chromatography. Then, 
the compounds present in the fractions were identified by nuclear magnetic 
resonance and their antioxidant activity was quantified by the methods of ABTS, 
FRAP and DPPH.  
The antioxidant activity of fractions 2 and 3 were 113.55 and 111.09 μmol TE/g 
extract by the ABTS method; 53.09 and 56.97 μmol TE/g extract by the DPPH 
method, and 127.73 and 142.13 μmol TE/g extract by the FRAP method, 
respectively, which are greater than those reported in the pulp, leaves and seeds of 
soursop and other fruits, husks or seeds. The compounds responsible for the 
antioxidant activity of extracts were identified to be quercetin in fraction 2 and 
kaempherol in fraction 3. The results showed that soursop husks are useful as source 
of natural antioxidants, mainly flavonoid compounds.  
  
Keywords: Soursop (guanabana) husks; Annona muricata L.; Antioxidant capacity; 
Quercetin; Kaempherol.  
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Mexico ranks second in oregano production worldwide, this crop, endemic of the arid 
regions, is the main source of income in areas where "traditional" agriculture cannot 
be practiced. Oregano is an aromatic plant with great importance due to international 
demand. According to the industry interested, its quality is measured by the 
concentration of carvacrol and thymol (secondary metabolites). The objective of this 
work is to determine the presence of thymol and carvacrol in commercial oregano 
essential oil through high performance thin layer chromatography (HPTLC). Were 
handled 8 different samples of oregano essential oil that were adapted for the 
technique and placed in vials. In an automatic sampler for thin layer chromatography, 
a 10 x 20 cm plate of pre-dried 60G F254 silica gel was placed on a heating plate. 
Ten bands were programmed in the sampler: 8 samples and 2 standards (thymol and 
carvacrol). It was visualized at 3 wavelengths, with white light, 254 nm and 366 nm. 
It was transferred to an automatic development chamber with a mixture of toluene 
and ethyl acetate 93:7, dried and visualized to pass to an immersion device for 
derivatization with "natural product reagent" (2-Aminoethyl diphenyl borate), dried 
and returned to visualize. The chromatograms were analyzed and the presence of 
thymol and carvacrol in the analyzed oil was determined, demonstrating the 
effectiveness of the method to quickly determine the presence and relative 
abundance of the metabolites of interest, thymol and carvacrol.  
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In the lasts years, research has shown an increasing interest in the encapsulation of 
natural extracts with a 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 a bed of inert solids which 
has a low cost of installation and operation and also provides higher drying rates. In 
this work the application of spouted bed drying with inert solids in the encapsulation 
of phenolic compounds of grape seed extract was evaluated as an alternative to 
spray drying. Solutions of grape seed extract with maltodextrin DE10 as wall material 
at 10, 15 and 20% were encapsulated by spouted bed drying, using inlet 
temperatures of 140 and 160 °C, and outlet temperatures of 80 and 90°C. A 
comparison with spray drying was made by encapsulating the same solution at 10 
and 20% of wall material with inlet temperatures of 160 and 170°C and outlet 
temperatures of 70 and 80°C. The retention efficiencies of phenolic compounds were 
very similar between the spouted bed drying (84.49-106.38%) and the spray drying 
(84.38-106.59%), the same occurred with the retention efficiencies of antioxidant 
capacity where values of 86.25-112.80% were obtained in the spouted bed drying by 
the ABTS method, and 85.76-107.58% by the DPPH method. In the case of the spray 
drying, values of 80.99-111.01% by the ABTS method and 75.02-100.17% by the 
DPPH method were obtained. Based on these results natural extracts with high 
content of phenolic compounds such as grape seed extract may be encapsulated by 
the spouted bed drying as a lower cost alternative to spray drying, obtaining products 
of similar quality.  
  
  
Keywords: Encapsulation, inert solids, spouted bed. 
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Watermelon (Citrullus lanatus L.) belongs to the Cucurbitaceae family, is consumed 
mainly as fresh fruit or juice in most of the world, however the seeds are discarded 
becoming an environmental problem, so it is necessary to look alternatives for the 
use of this type of waste. The objective of the present study was to obtain and 
characterize wild watermelon seeds as a possible cheap and novel source of oil. 
Proximate analysis of the seeds was conducted to determine of ash, fat, moisture 
and protein content. The oil was extracted by a chemical process using hexane as 
the solvent. The properties of the watermelon seeds oil are studied using infrared 
spectroscopy and rheology. The seeds of watermelon were contained 2.62 % of ash, 
22.57 % of fat, 13.71 % of protein, 2.98 % of moisture and the yield of watermelon 
seed oil was 20.40 %, respectively. The most pronounced bands in the FTIR spectra 
for the oil samples were found in the ranges of 3,008 to 2,854 cm-1 and 1,745 to 723 
cm−1. The most abundant fatty acid was Linoleic, followed by Oleic, Palmitic and 
Stearic acid, respectively. Wild watermelon seed oil shown high absorbance in the 
range corresponding to UV-A and UV-B spectra. Overall, the results showed that wild 
watermelon seeds have high values of fat and proteins, wich could be used as 
ingredient to improve the nutritional value of certain foods. In this work, we report the 
potential use of wild watermelon as a source of oil. Likewise, it is necessary additional 
research on the physicochemical and functional properties of wild watermelon seed 
oil, as a possible source of oil used for edible purposes.  
  

  

Keywords: Citrullus lanatus L.; Cucurbitaceae; Proximate analysis; Fatty acid profile; 
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The production of gluten-free foods has increased, due to demand of people with 
celiac disease or diseases related to consumption of gluten. In baking, hydrocolloids 
have been used to mimic the network formed by gluten, due to its viscoelastic 
properties to generate breads with quality characteristics similar to those containing 
gluten. The aim of this study was to evaluate the effect of type and concentration of 
hydrocolloid in quality parameters of a gluten-free bread made from unripe banana 
flour (UBF).   The hydrocolloids: carboxymethylcellulose (CMC), hydroxyl propyl 
methyl cellulose (HPMC) and guar gum (GG) were used, with three concentrations 
(1.5, 3.0 and 4.5 g / 100g of UBF). Volume and specific volume were determined. 
Hardness and elasticity were determined by a texture profile analysis. The effect of 
the hydrocolloid type and concentration showed a similar tendency in the volume and 
volume specific results. The highest value for these parameters was obtained by the 
breads made with CMC (3%). In the texture properties, breads made with HPMC and 
GG obtained lower hardness as the concentration was increased. The elasticity of 
the loaves showed no statically differences. The type of gum influenced on the quality 
of the loaves; CMC was the one provides the highest volume and specific volume.  
The influences of concentration of gum, it was different tendencies in texture and 
volume parameters. The best quality characteristic was obtained with 3% CMC.  
  
  
Keywords: Gluten-free, bread, banana flour, hydrocolloids.  
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INTRODUCTION. Mangosteen fruit (Garcinia mangostana L.) has been used in 
traditional medicine of Southeast Asia, it was known for its extensive health benefits 
as in treatment for skin infections, diarrhea, hemorrhoids, arthritis, fever, lupus, 
tuberculosis, among others; therefore, it is important to find the optimal conditions for 
the extraction of bioactive compounds from this fruit, recently introduced to the 
national territory. OBJECTIVE. Make the optimization of the method of extraction of 
bioactive compounds in leaves and pericarp of mangosteen by designing of 
experiments (DOE). METHODOLOGY. Two different solvents were tested, methanol 
and ethanol. It has been made a DOE – factorial (23) as a preliminary method, testing 
% solvent (A), agitation time (B) and sonication time (C); followed by a DOE – 
response surface (central composite) (% solvent (A) and sonication time (B)) to obtain 
the best conditions for the extraction of bioactive mangosteen compounds, evaluated 
in total phenolic content (mg gallic acid equivalent per gram of sample dry weight) 
and scavenging activity on DPPH radical (μmol trolox per gram of sample dry weight).  
RESULTS. In the DOE – factorial was tested the minimum and maximum levels of 
the studied factors, finding that the agitation time doesn’t provide significant effect, 
so it was continued by a DOE – central composite evaluating different levels of % 
solvent (A) and sonication time (B). To get the maximum extraction of bioactive 
compounds from the leaves, there was found nonsignificant effect from the two tested 
solvents, so the maximum extraction is obtained with ethanol (68.85%) and 28.8 min 
of sonication, being 90.97 mg GAE / g dw and  
184.43 μmol trolox / g dw; while for the pericarp of mangosteen the maximum 
extraction is with methanol (64.65%) and 18.5 min of sonication being 141.07 mg 
GAE / g dw and 188.47 μmol trolox / g dw. CONCLUSION. The agitation time turned 
out to be non-significant in the DOE - factorial. In pericarp of mangosteen, the 
maximum extraction of bioactive compounds is obtained using methanol (64.65%), 
while with the leaves there is non-significant difference between both solvents.  
  
Keywords: Mangosteen; optimization; DOE; phenolic content; scavenging activity.  
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Pomegranate fruits show great functional activity due to high concentrations of 
bioactive compounds. The peels, a by-product from pomegranate fruits, is a good 
source of these compounds. In this work, the peel of two varieties of pomegranate, 
“Wonderful” and “Apaseo” were used to optimize the extraction of the bioactive 
compounds. To extract such compounds, the peels were dried in a conventional oven 
at 40 ºC for 72 hours. The dried peels were pulverized in a food processor to obtain 
a fine powder. Then, the extraction was performed with an aqueous ethanol solution 
(30%) at 40 ºC. The response variable was the total phenolic compounds (PC) 
content in the extract. This variable was an indicator to select how many extractions 
were necessary in order to extract the greatest amount of phenolic compounds. In 
this case, three extractions were enough to extract the majority of these. For the 
optimization, the extractions were carried out studying the temperature (40, 50, 60º 
C), solvent concentration (30, 50, 70% of aqueous ethanol) and extraction time (1, 2, 
3 and 4 hours). The optimum extraction conditions for phenolic compounds (PC), 
hydrolyzable tannins (HT), condensed tannins (CT) and antioxidant capacity (AC) by 
DPPH and ABTS for the “Apaseo” peels, were: 50 °C, 50% aqueous ethanol and two 
hours for each extraction (Desirability function D=0.90), obtaining: PC: 698.14 mg 
GAE/g dw, HT: 1146.15 mg TAE/g dw; CT: 27943.5 mg CaE/g dw,  ABTS: 4081.91 µmol 
Trolox/g dw, DPPH: 2061.81 µmol Trolox/g dw. For “Wonderful” peels, the optimum 
extraction conditions were: 60 °C, 50% aqueous ethanol and two hours for each 
extraction (Desirability function D=0.92); obtaining: PC: 376.0 mg GAE/g dw, HT: 
465.23 mg TAE/g dw, CT: 19344.6 mg CaE/g dw, ABTS: 2470.19 µmol Trolox/g dw, 
and DPPH:1319.39 µmol Trolox/g dw. In conclusion, the peels of these varieties of 
pomegranate are by-products with significant amounts of bioactive compounds with 
high antioxidant capacity that can be used to obtain ethanolic extracts for the possible 
use in food and pharmaceutical industry.  
  
Keywords: Optimization, pomegranate peels, bioactive compounds.  
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Starch has many industrial uses and can be extracted from cereals and tubers. 
However, the isolation process produces by-products that contains protein, lipids, 
fiber and residual starch mainly, this represents an important source of components 
that can be used to replace other flours. However, little work has been done to study 
the influence of the by-products components, which could replace conventional flour. 
Therefore, to diversify its use, is necessary to characterize it and modified its main 
component. Therefore, the aim of this study was determine the physicochemical, 
functional and digestibility properties of Oca and Chayotextle modified by-products, 
by esterification. A physicochemical characterization, X-rays, Scanning Electron 
Microscopy, FT-IR, Thermal properties, Viscosity, Starch digestibility, and Water 
Retention Capacity of native and modified by-producst was carried out. The chemical 
analysis of by-products showed that the major component was starch, with a content 
of 61.62 ± 0.64 for Oca and 63.19 ± 0.71 for Chayotextle. The resistant starch content 
increased significantly by the esterification in the Oca by-product. The Scanning 
Electron Microscopy images showed structural damage on the starch granules, since 
concavities were observed on its surface. A new peak was observed at 1724 cm-1 in 
the modified by-products. While results of calorimetry showed a decrease in the 
endothermic peak. The water retention capacity and viscosity decreased due to the 
modification. It was observed that the esterification of by-products significantly 
influenced the functional and structural properties and also increased the resistant 
starch content. However, additional research is required to explore the applications 
and functionality of Oca and Chayotextle by-products, to potentiate their use in the 
food industry.  
  
  
Keywords: Esterification; By-product; Oca; Chayotextle.  
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The chapulin insect (Sphenarium purpuracens Ch.) it is known for its high protein and 
has been consumed since long ago due to its nutritional value and for the 
characteristic flavor that it has and makes it unique. In this study, the functional 
properties of the protein-rich meal of chapulin (S. purpuracens Ch.) were evaluated 
and propose their possible use in human food. A chapulin-based meal was 
elaborated, to which an AQP was made, the color parameters were determined (L*, 
a* and b*) and their functional properties were evaluated: swelling power (SP), water 
absorption capacity (WAC), water solubility index (WSI), oil absorption capacity 
(OAC), emulsifying capacity (EC), foaming capacity (FC), foam stability (FS), gelation 
capacity (GC), and bulk density (BD). The AQP showed a protein content of 53.57%. 
Color parameters presented brightness values (L* = 47.69), redness (a* = 10.35) and 
yellowness (b* = 12.29). The functional properties realized could be observed that 
the SP at temperatures evaluated there was no significant statistical difference 
(p>0.05). With respect to the highest value of WAC was 1.75 g water/g sample, WSI 
values was 13.22%, while in the OAC had a value of 2.84 g oil/g sample, all these 
values obtained at 60 °C. The EC was 21%, the FC and FS was 7% and 8 min 
respectively. GC gave a concentration of 14% and BD was 0.506 g/cm3. According 
to the results it can be concluded that this protein-rich meal of chapulin can be used 
in the preparation of a food that does not require high temperatures.  
  
Keywords: Sphenarium purpurascens; protein-rich meal; functional properties.   
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Osteoporosis is an illness caused for poor consume of calcium, affecting to 4 of each 
10 persons. Women are the most affected because of menopause. The prevalence 
of this disease in women over 50 years old is 17%, men is 9%. The recommended 
doses of calcium are 1300 mg for children, 1000 mg for men and 1200 mg for women. 
The most common consume of calcium is via food supplements to treat and prevent 
osteoporosis.  
Milk and dairy products are the most common products with calcium, however there 
are not the only one. Egg, particularly eggshell is an important source of calcium, it 
contents 90% of calcium and some authors recommended 1.5 to 3 g of eggshell flour 
per day.  
The aim of this research was to propose bakery products to enhance consume of 
calcium, diminish osteoporosis and offer a new way of calcium ingest.  
Eggshell flour was realized and calcium was quantified with hydroxynaphtol blue as 
indicator. Brownies and sliced bread were designed with 600 mg and 1200 mg of 
calcium from eggshell. Lately a sensory evaluation was realized to identify 
acceptance of the product.   
Brownies and sliced bread with 600 mg of calcium were accepted in a five points 
hedonic scale and could be consider as a calcium source. This research is useful 
because of the approach of eggshell from bakery industry and because it helps to 
contribute to diminish osteoporosis risk with functional products.   
  
  
  
Keywords: osteoporosis, calcium, eggshell, bakery.  
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Beer production is one of the most important industries in Mexico. There are 400 craft 
beer producers with 166 069 hL of production per year. It is estimate for each 10L of 
craft beer, 2 kg of malt are waste, and therefore, 3300Ton  of malt is waste. On the 
other hand it is recommended fiber consume of 25 to 30 g of fiber per day, however, 
the population consume the half of daily recommended consume.   
Malt residue contents 78 g of carbohydrates, 10 g of protein, 2 g lipid and 7 g of fiber 
for each 100g. The content of fiber and carbohydrates could be approach to diminish 
waste products and to get some products enriched with fiber.   
The Mexican diet has 157 000 Ton of snacks per year and it has increase in the last 
5 years. The aim of this research was to approach waste malt and to design snacks 
with high fiber content. The products were cheese bread stick, Cheetos, bread bar 
and crackers with 25 and 50% of waste malt flour. A sensory evaluation with five 
point hedonic scale was realized.  
All the products were accepted with 25% of waste malt flour; however the better 
evaluation was for crackers (3.73). To get a better recipe of crackers, it is possible to 
use blond malt or less proportion of malt in the formulation, meanwhile the fiber 
content is good and we obtained a snack that could be a source of fiber.  
  
Keywords: residual malt, beer, snacks, fiber.   
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It is widely known that soybeans are a rich source of protein and compounds with 
important beneficial effects for human health. Studies carried out in our laboratory 
suggest that germination for two days improves the anticancer, antioxidant and 
antiobesity effects of soybeans. However, the flavor of germinated soybean flour 
(GSF) has been questioned. The aim of this work was to design an ice cream in 
which the germinated soybean flour could be incorporated in order to obtain its 
nutritional and health benefits without affect the consumer acceptance. Soybeans 
were germinated for 2 days at 25°C. The sprouts were then dried and ground and 
the flour characterized by proximate analysis and granulometry. Flour was added to 
ice cream formulation (whipped cream, whole milk, sugar, egg, chocolate and/or 
vanillin and tragacanth gum), in different proportions, and the product was evaluated 
by a sensory and chemical analysis. Sixty percent of GSF was retained by a 60-mesh 
sieve and contained 5.56%, 42.98%, 20.95%, and 5.16% of moisture, protein, fat and 
ashes, respectively. The formulation of ice cream, selected on the basis of a sensory 
analysis, contained 5 g GSF/100 g ice cream and chocolate was the flavour more 
accepted. The designed product had average scores of 6.82, 6.78 and 6.72, for 
flavour, texture, and colour, respectively (evaluated by 100 no trained judges), 
corresponding to “like very much”, and contained 80% more protein than the control 
without GSF. Ice cream could be an alternative to incorporate germinated soybea n 
flour and become a functional food.  
  
  
Keywords: Soybeans germination; ice cream; functional foods.  
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Bovine colostrum (BC) is a protein-rich fluid produced in the first 48 hours after calf 
birth. Many of these proteins can play a beneficial role in the consumer. It has 
properties to stimulate immune system, contains growth factors and many bioactive 
substances. The BC has been used for various gastrointestinal disorders, respiratory 
tract infections, rheumatoid arthritis, healing injured tissues of body etc. The 
objectives of this study was to observe if BC protein composition may be useful for 
the production of functional foods and drying is one of the main ways to take 
advantage of this type of products, utilizing byproducts rich in nutrients and growth 
factors such as bovine colostrum in Mexico.  
METHODS: Whey from fresh bovine colostrum was obtained and freeze dried or 
spray dried (inlet temperature: 180°C, outlet temperature: 80°C, feed flow: 
17.5ml/min, and atomization pressure: 0.6 bar). The antioxidant activity of both dried 
colostrum wheys was compared with that of frozen whey using FRAP, ABTS, and 
Total Antioxidant Capacity (TAC) Sigma Kit. The results for samples were compared 
by one-way ANOVA and the differences between individual samples were 
determined by the Tukey's Honest Significant Difference (HSD) test.  
RESULTS AND CONCLUSION: The total solids contents were 23.17, 93.63, and 
95.83% in frozen, spray dried, and freeze dried wheys respectively. There were no 
significant differences (p>0.05) in antioxidant activity as determined by ABTS, but 
there was a significant increase in this activity in the dried samples with TAC and 
FRAP determinations. These results suggest that drying processing may be a good 
way for colostrum whey conservation since its antioxidant activity is preserved. The 
reasons for the increase in this activity are still under study.  
  
  
Keywords: Bovine colostrum, whey, spray dried, freeze dried.  
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Due to the constant increase in the world population, the seafood production has 
been forced in looking for new alternatives like the exploitation of native or introduced 
bivalve species such as the Pacific oyster Crassostrea gigas, which is commonly 
consumed no matter its nutritional content. The most important nutrients this oyster 
contains, refers to: proteins, which play a role in muscle formation, and antibody, 
enzyme, and hormone synthesis; lipids that are part of the cellular membrane: and 
carbohydrates, which are an important energy source. Biochemical studies in oyster 
allow to determine its nutritional value and provide information on the ecological and 
energetic balance. The evaluation of the biochemical composition (proteins, 
carbohydrates and lipids) of the Pacific oyster C. gigas cultivated in the Bacorehuis 
Estuary, Ahome, Sinaloa, represents the aim of the present research. For that, 30 
individuals will monthly analyzed by homogenizing and drying the sample at 90°C 
until reach constant weight. After, the sample were grounded and sieved (200 µm). 
The protein (Bradford’s Method), carbohydrate (Roe’s Method) and lipid (Barnes and 
Blackstock’s Method) contents in oyster soft tissue were reported per month (June 
2013-June 2014). The range values for each biochemical components were: proteins 
(105.10 - 540.72 mg g-1) carbohydrates (31.00 – 238.89 mg g-1), and lipids (110.23 - 
288.72 mg g-1). This information will serve to know the nutrient content of oyster that 
is consumed.  
  
  
Keywords: Pacific oyster, diploid, aquaculture, biochemical components.  
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Production and capture of bivalve mollusks in the northwest of Mexico represent 
important aquatic activities. However, there has been affected by pathogens such as 
the protozoa Perkinsus sp. that causes the Perkinsiosis in oysters, clams, mussels 
and pen shells. The objective of this study was to detect and determine the incidence 
of Perkinsus sp. in the callista clam Megapitaria squalida populations of the Estero 
Bacorehuis, Ahome, Sinaloa. The prevalence and intensity of the parasite were 
evaluated during 2013. A total of 30 callista clams (n = 360) were collected monthly 
in the Estero Bacorehuis, Sinaloa. Individuals were measured and weighed. Water 
temperature, dissolved oxygen, salinity, pH, depth and transparency were monitored 
at the collection site at each sampling. Identification and prevalence of Perkinsus sp. 
was obtained according to the World Organization of Animal Sanitation (OIE) using 
the fluid thioglycolate medium (FTM). The mean prevalence and intensity of 
Perkinsus sp. were 31.38% and 11.75 cel/g of tissue, respectively. The higher 
prevalence was observed in May (70%) when water temperature reached 30°C. 
Mean intensity indicates that infection of Perkinsus sp. in M. squalida was low. There 
were no significant correlations (P > 0.05) between the ambient variables with the 
intensity of parasite. This report represents the first record of infection caused by the 
protozoan Perkinsus sp. in the callista clam M. squalida. It is recommended a 
continuous monitoring program of the protozoan in the Estero Bacorehuis, Sinaloa, 
to favor the aquatic activity by establishing biosecurity regulations.  
  
  
Keywords: Perkinsus sp; Megapitaria squalida; Fluid Thioglycolate Medium; 
Prevalence, Infection.  
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Abstract  
  
Jatropha curcas L. is a plant native from Mexico that belongs to the Euphorbiaceae 
family; the seeds have been considered as proteaginous for their high protein content 
(27-32%) and oil (58-60%). However, the residual paste that results from the oil 
extraction process has a high content of aromatic amino acids in its protein, so it is 
an important proteins source with antioxidant activity. The concentration of no 
nutritional and toxic components in the defatted seed meal is reduced during the 
preparation of J. curcas protein isolates. These protein isolates are good substrate 
for the production of hydrolysates with improved functional and nutritional properties, 
which facilitates the revalorization of numerous oilseeds and grain legumes. Also, 
protein hydrolysates are a source of bioactive peptides, which are short chain 
peptides with beneficial biological activities which are released from food proteins 
during hydrolysis. In this work was to determine the antioxidant activity in proteins 
isolates and hydrolysates of integral and almond flour produced by treatment with the 
proteases (pepsin and pancreatin). The hydrolysis time was from 0 to 120 min. 
Aliquots were taken every 30 min with the proteases. The antioxidant activity was 
determined by different methods (DPPH, ABTS•+, reducing power and Iron- and 
copper-chelating activity). The protein for almond and integral flour hydrolysates 
ranged between 66.55-74.88 and 71.80-78.80%, respectively. Copper-chelating 
activity in the hydrolysates increased with hydrolysis time starting at 90 min, and 
reached a maximum at about 120 min (35.23 to 42.78%) for the samples analyzed, 
following a pattern similar to the changes in DPPH, ABTS•+ and reducing power with 
time of hydrolysis. The almond isolate showed a higher antioxidant capacity. Thus, 
the data indicate that the peptides generated after hydrolysis for 90 and 120 showed 
a best reducing power, DPPH, ABTS•+ and chelating activity. Results show that J. 
curcas represents a good source of antioxidant bioactive peptides.  
  
keywords: Residual paste; protein isolates, protein hydrolysates, antioxidant activity.  
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Influence of microfluidization on the physical 
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film made whit cactus mucilage (Opuntia 
Robusta) 
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Microfluidization is a high-pressure homogenization operation whose operation is 
based on the action of deformation collision and occasionally cavitation forces to 
emulsify or disperse a liquid-liquid system or to deagglomerate and disperse a solid 
into a liquid reaching particle sizes of 100 nm. The process is carried out by 
intensifying high levels of fluid energy within an interaction chamber. There are two 
types of chambers: The Y and Z type, this last one was used for the accomplishment 
of this work, which is recommended for homogenize and reduce particle size in 
dispersions. The aim of this study was to demonstrate the improvement in the 
characteristics of an edible film by varying the microfluidization conditions. The film 
was made using nopal mucilage, with a ratio 2:1:100 (mucilage/glycerol/water) at 
25°C. The physical properties analyzed were thickness, weight, color, opacity, 
weight, humidity and water activity.  In light field, optical microscopy, it was observed 
in the film that by increasing the amount of microfluidization cycles the film becomes 
more homogeneous. Using atomic force microscopy topographic image shows a 
polished surface when the dispersion has passed through 5 cycles of 
microfluidization. The roughness parameter (Ra = 3.17) shows that the surface is 
smooth with minimal roughness.  Mechanicals showed that the film can withstand up 
to 175.13% more than the film without microfluidising. Proving that microfluidization 
significantly improves the conditions of the film  
 
Keywords: Microflidization, nopal, Opuntia, AFM.  
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Nutritional analysis and antioxidant capacity of three 
species of algae mexican from Veracruz, México.  
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Abstract  
  
There are several information that support the different benefits of seaweeds from 
different points of view; from its pharmaceutical use and as food for its nutritional 
properties, this is due to the amount of biocompounds, considering them a functional 
food. The potential offered by mexican marine seaweeds is very promising in the 
nutritional field to take advantage of this marine resource, for its incorporation into 
the mexican diet conventional. Therefore, in this work, was realized nutritional 
characterization (AQP) and antioxidant capacity of Sargassum vulgare, Grateloupia 
filicina and Ulva fasciata, species present in the Gulf coasts from Veracruz state, 
Mexico. For this study, the marine algae Sargassum vulgare (SV) and Ulva fasciata  
(UF) were collected in the coastal zone; "Barra de Cazones" and Grateloupia filicina 
(GF) was collected on the beach from Tuxpan, Veracruz. The biological material was 
collected with spatulas, washed with distilled water, dried and ground for use and 
evaluation. For its characterization the AQP was realized according to the AOAC. 
The elemental analysis (EDS) was realized for the three species and two tests were 
determine their antioxidant capacity, were Reducing Power and DPPH. The results 
of these study were that for UF a higher percentage of moisture, ash and proteins 
and GF was greater percentage of fiber and carbohydrates. The mineral composition, 
for that tree seaweeds were found a huge amount. In addition, the antioxidant 
capacity like the Reducing Power tests was in the order GF <SV <UF and DPPH was 
UF <GF <SV. These prospective nutrimental studies on marine biota is very 
important for their potential use in coastal areas.  
  
  
  
Key words: Sargassum vulgare, Grateloupia filicina, Ulva fasciata, antioxidant 
capacity, nutritional analysis.  
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Peptides from germinated soybean showed anti-
inflammatory and antiproliferative 

Effects on macrophages and  
colon cáncer cells 

 

González-Montoya, Marcela1; Martínez-Villaluenga, Cristina2; Hernández-Ledesma, 
Blanca3; Mora-Escobedo, Rosalva1. 

 
1Departamento de Ingeniería Bioquímica, Escuela Nacional de Ciencias Biológicas, Instituto 

Politécnico Nacional, Campus Zacatenco, Unidad Profesional Adolfo López Mateos, Calle Wilfrido 
Massieu S/N 07738 Ciudad de México, México. 2Instituto de Ciencia y Tecnología de Alimentos y  

Nutrición (ICTAN-CSIC), Juan de la Cierva 3, 28006 Madrid, España.  3Instituto de Investigación en 
Ciencias de la Alimentación (CIAL, CSIC-UAM), Nicolás Cabrera, 9, 28049 Madrid, España. 

Colorectal cancer (CRC) is the third most common cancer accounting for 1.36 million 
cases and 774,000 deaths in the world and chronic inflammation is involved in the 
development of approximately 15–20% of malignant tumors, being clearly associated 
with the increased risk of cancer progression so targeting inflammation is a plausible 
strategy in the prevention of cancer. Soybean consumption has been associated with 
chemopreventive effects attributed to its bioactive molecules, and germination has 
been used as an economic and feasible approach to enhance the nutritional value, 
phytochemical composition, and nutraceutical properties of soybean. Previous 
studies have shown the generation of bioactive peptides at optimal germination 
conditions. The aim of this work was to investigate the potential of germinated 
soybean proteins as a source of peptides with anticancer and anti-inflammatory 
activities produced after simulated gastrointestinal digestion. Protein from 
germinated soybean was hydrolyzed with pepsin/pancreatin and fractionated by 
ultrafiltration. Peptide fractions >10, 5–10, and <5 kDa caused cytotoxicity to Caco-
2, HT-29, HCT-116 human colon cancer cells, and reduced inflammatory response 
caused by lipopolysaccharide in macrophages RAW 264.7. Antiproliferative and anti-
inflammatory effects were generally higher in 5–10 kDa fractions. This fraction was 
further purified by semipreparative chromatography (RP-HPLC) and sequences were 
characterized by HPLC-MS/MS. The most potent subfraction (F1) evaluated for both 
inflammation and cytotoxicity was mainly composed of peptides of β-conglycinin and 
glycinin fragments rich in glutamine. This is the first report on the anti-cancer and 
anti-inflammatory effects of newly isolated and identified peptides from germinated 
soybean released during gastrointestinal digestion.  

Keywords: Soybean, germination, protein hydrolysis, peptides, anti-inflammatory, 
macrophages, anticancer, cell lines.  
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Digested on advanced glycation end-products 

(AGEs) inhibition 

Retana-Mora, Hilda1; González-Montoya, Marcela1; Mora-Escobedo, Rosalva1. 
 

Departamento de Ingeniería Bioquímica, Escuela Nacional de Ciencias Biológicas, Instituto 
Politécnico Nacional, Campus Zacatenco, Unidad Profesional Adolfo López Mateos, Calle Wilfrido 

Massieu esquina Cda. Manuel Stampa. C.P, 07738 Ciudad de México, México 
 

Soybean consumption has been related to beneficial health effects attributed to its 
bioactive compounds such as proteins and peptides that can be generated through 
germination process. Some studies have associated the soybean consumption of to 
a decreased risk of cardiovascular disease, diabetes, obesity, and cancer. Diabetes 
has become a global public health challenge. The main characteristics of diabetes 
are chronic hyperglycemia and metabolism disturbances. Long periods of such 
metabolism disturbances may cause diabetes-related complications, such as heart 
disease and kidney disease, metabolic syndrome. Advanced glycation end-products 
(AGEs) constitute a highly heterogeneous family of compounds, relevant in the 
pathogenesis of diabetic complications, which could represent efficient biomarkers of 
disease progression and drug response. Since the discovery of the first glycated 
protein, glycated hemoglobin in diabetes, numerous studies have been developing 
in order to detect AGEs formation/inhibition. And some of them have characteristic 
autofluorescent properties. In this work, A six days germinated soybean protein 
hydrolyzed (6GSPH) after digestion/hydrolysis with pepsin and pancreatin and 
peptide fractions were tested. It was analyzed fluorescent AGEs and measured them 
in an in vitro glycated BSA system at 7, 15 and 21 days.  We used metformin as 
reference drug and we observed that at 2mg/mL of   6HSPH the best inhibition of 
AGESs was recorded, also some peptide fractions showed an important inhibition at 
the same concentration. These suggest that these peptides could be tested in an in 
vivo diabetes models for diabetes prevention.   

  

Keywords: Soybean germination, protein hydrolysis, diabetes,  AGEs.  
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Iden�fica�on of fructooligosaccharides in Agave fourcroydes 
agroindustrial wastes. 
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Genus Agave plants produce and store fructooligosaccharides in their leaves and 
stems. The fructooligosaccharides (FOS) are molecules formed mainly by fructose 
units and are of interest to the food and pharmaceutical industry, so their identification 
in heterogeneous extracts from this plants is important. The chromatographic 
techniques are analytical tools that have helped successfully elucidate the type of 
carbohydrates in Agave plants. There are previous studies about this biologic 
material but there are not references for Agave fourcroydes agroindustrial wastes. 
The objective of this study was to know the distribution of the FOS in solid and liquid 
agro-industrial wastes of the A. fourcroydes defibration process behind, by high-
resolution ion exchange chromatography system (DIONEX ™ ICS3000) whit NaOH, 
and NaOAc as eluents. Sugars in solid agro-industrial waste sampler was mainly 
monomers (glucose and fructose) and we can´t found FOS. In other hand liquid agro-
industrial waste sampler contained 1-kestose, nystose and other FOS in congruent 
with Cichorium intybus and Agave inulin patterns. Lyophilized agro-industrial waste 
had the highest concentrations of glucose (7.3 mM), fructose (5.8 mM), 1-kestose 
(0.37 mM) and nystose (0.06 mM). Total percentage of FOS was 17.23 of sugars in 
the liquid lyophilized sample. In conclusion, defibration process manages to extract 
the fructooligosaccharides of the solid structures of leaves and drag them to the liquid 
agro-industrial wastes, converting it into a resource of these molecules.  
  
  
Keywords: Agavaceae, chromatography, fructooligosaccharides, 1-kestose, nystose.  
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Effect of heat treatment and ph on the total 

protein determination by bradford assay: a 

factorial experiment 
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The method of Bradford to determine total protein is widely used due to its simplicity 
and sensitivity. Bradford employs Coomassie® Brilliant Blue G-250 dye, which binds 
mainly to basic and aromatic amino acid residues in acidic conditions to develop a 
protein-dye complex that can be read at a wavelength of 595 nm. In previous 
experiments we have studied the effect of heat treatment on whey proteins with 
temperature and time of exposure as factors, where the temperature had a major 
effect on the absorbance response. The objective in this study was to evaluate the 
response of absorbance of Coomassie blue dye binding using gamma-globulin (IgG) 
as protein standard in a factorial experiment with 2 levels of temperature (70 & 85°C) 
and time (15 & 30 min) for heat treatment at pH 3.7 & 5.6, compared to IgG without 
any further treatment (n=3). The ANOVA indicates that pH had a higher effect on the 
absorbance response (p < 0.01), followed by the interaction of pH-temperature (p < 
0.05). The range of time used did not appear to have any significant effect. The 
posthoc analysis showed a major effect of pH after a heat treatment of 70°C and 85°C. 
These results indicate that Bradford assay outcome should be interpreted carefully 
when determining total protein in samples that have undergone severe heat 
treatment such as high temperature pasteurization. Moreover, since the assay is pH 
dependent, the samples must be pH-standardized before proceeding to the total 
protein determination when using a dye-protein binding assay.  
  
Keywords: Bradford protein assay; heat treatment; pH.  
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Solid state fermentation of opuntia ficus indica with 
trametes polizona 
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Introduction. Currently, agricultural production generates a large amount of waste 
that does not receive any treatment (excessive storage, open burning). This 
represents one of the cheapest and easiest ways to get rid of plant materials. In view 
of this problem, a biotechnological treatment is proposed which consists in the 
obtaining of lignocellulolytic enzymes from a solid state fermentation (SSF) with 
Trametes polyzona using Opuntia ficus indica as a substrate. Objective. Extract and 
evaluate the lignocellulolytic enzymes produced by Trametes polyzona  during 
fermentation on Opuntia ficus indica. Materials and methods. Trametes polyzona 
was inoculated in petri dishes with PDA, incubated five days at 28°C and transferred 
to a flask with liquid medium that was placed at 180 rpm for 24 hours. The enzymatic 
extract was obtained by adding distilled water to each fermentation tube, stirred and 
centrifuged at 10,000 rpm for 5 min. The supernatant was separated and used for 
enzymatic determinations (cellulases, xylanases, laccases). Protein quantification 
was performed by the Bradford method; the amount of total protein is expressed as 
μg/g. The SSF was carried out in the glass test rooms. Results. The growth of 
Trametes polyzona  on Opuntia ficus indica was visible on the second day. The 
maximum activity of xylanases and cellulases was obtained after 5 days. 
Conclusion. Trametes polyzona can grow on Opuntia ficus indica due to its high 
content of cellulose and hemicellulose, which induce the production of enzymes. The 
established conditions (temperature, humidity, oxygen, inoculum concentration) are 
suitable for its growth.  
  

Keywords: Trametes polyzona; Solid State Fermentation; Enzymes, Opuntia 

ficusindica  
  

  

  

  

  



Area Food Science
21-23 March, 2018, Mérida, Yucatán, México

                      
 

Abstract

253 JBBR ©2018 Colegio Mexicano de Ingenieros Bioquímicos

XXI Biochemical Engineering National Congress
X Biochemical Engineering International Congress

XVI Biomedicine and Molecular Biotechnology Scientific Meetings
Proceedings

  
  
  

Determination of the conditions of aqueous 

Extraction of hyperforim in a tisane based on 

Hypericum perforatum cultivated in Mexico 
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Different extraction conditions were tested in combinations of time and temperature 
to quantify the concentration of Hyperforin in the supernantant of a tisane from H. 
perforatum grown in Tlaxcala state, México and harvested at the flowering stage. 
Objectives: Develop a methodology to extract active ingredients of  H. perforatum.;  
Validate the Hyperforin quantification method proposed by Tortoriello, J., (2003); 
Quantify the concentration of Hyperforin in an aqueous extraction under different time 
and temperature conditions.To prove the system were used 1 g of tisane in an 
organza fabric and 50 mL of type I water. The effect of temperature and time of 
contact was tested in 3, 6, 9 and 12 minutes. The collected supernatants were 
subjected to reversed-phase HPLC chromatography in an Acetronitrile system: 
Water: Phosphoric Acid (86:14:0.3) system a RP-18 silica gel column of 5µm (125 x 
4 mm) and a diode matrix at 273 nm wavelength. And compared with a Hyperforin 
pattern of Sigma Aldrich HPLC grade. It was found that the retention time of 
hyperforin under the operating conditions of the HPLC was 13.6 ± 0.3 minutes. In the 
aqueous extraction at 93°C, concentrations of 0.464 and 0.428 ppm were obtained 
for the 3 and 6 minutes respectively, at times of 9 and 12 minutes the concentration 
for the sensitivity of the method was not detectable. In the aqueous extraction at 60 
and 8°C at all extraction times the presence of hyperforin in the supernatant was not 
detectable. The identification method proposed by Tortoriello, J. was validated based 
on the reproducibility of results, as well as the resolution of the chromatograms. The 
aqueous extraction showed that at 93°C at time of 3 to 6 minutes the active principle 
is detectable, at longer times, the molecule is degraded. The concentration of 
hyperforin is not significant under the traditional conditions of making a tisane or at 
temperatures of 60 and 8°C.  
  
  
Keywords: Hyperforin, Hypericum, Extraction, HPLC, Chromatography  
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Canola (Brassica napus) seeds are characterized by their high protein and oil 
content. Canola paste after extraction of oil contains 36-44% protein. An alternative 
for the revaluation of these by-products is the application of modern technologies that 
add value through the transformation into products with characteristics and properties 
that allow their use in human nutrition, as they are isolated and protein concentrates. 
The objective in this work was to evaluate the techno-functional properties of canola 
(Brassica napus) flour and protein concentrate. From degreased canola flour (CF), 
the canola protein concentrate (CPC) was obtained by alkaline solubilization and 
isoelectric precipitation. In the CF the emulsifying capacity was higher at pH 2 
(85.12%), CPC was higher at pH 2 (92.6%) and pH 8 (91%). The emulsifying stability 
in the CPC was strongly affected by the pH, but not in the HC. The foam capacity in 
CPC was higher at pH 2 (298%) and pH 8 (277%), in HC it was at pH 2 (159%). The 
foam stability was higher in CPC than in CF. In general, the techno-functional 
properties evaluated had higher values in CPC than in CF.  
  
  
Keywords:  Canola, Foam, Emulsion  
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INTRODUCTION: The Mexican plum (Spondias purpurea L.) is a fruit native to 
Mexico that is important for its nutritional content, high content in vitamins, minerals 
and bioactive compounds with antioxidant properties. OBJECTIVE: Analyze the 
bioactive compounds and antioxidant capacity present in the Mexican plum. 
METHODOLOGY: Ten ecotypes of Mexican plum from Chilpancingo, Gro. were 
used. The following determinations were made: Moisture (AOAC, 1990), Reducing 
sugars (Miller, 1959), Total soluble solids (NMX -FF-015-1982), Total acidity (NMXFF-
011-1982), pH (NMX- F-317-S-1978, Taste index (Ladanya et al., 2008), Carotenoids  
(Vitamin Analysis, 1969), Ascorbic acid (Ranganna, 1986), Phenolic compounds 
(Singleton et al., 1999), Anthocyanins (Giusti and Wrolstad, 2001), Flavonoids 
(Zhishen et al., 1999) and Antioxidant capacity (ABTS, Moura et al., 2007; DPPH, 
Brand-Williams et al, 1995) .The results were statistically analyzed by the Minitab 
17.0 program. RESULTS: Moisture: 71.90-88.30%, Reducing sugars (% glucose): 
1.11-5.06, pH: 2.72-3.97, SST: 9.43-20.67, Total acidity: 0.10-1.15%, Flavor index: 
9.47-82.37, Carotenoids: 0.81-2.56 mg / 100 g PF, Ascorbic acid: 31.28 -36.53 mg / 
100 g PF, Phenols: 335.80-669 mg EAG / 100 g, Anthocyanins: 1.26-14.92 mg / 100 
g, Flavonoids: 1.00-1.41 mg EQ / 100 g, ABTS: 1.24-3.16 mM ET / 100 g and DPPH: 
1.33-1.74 mM ET / 100 g. CONCLUSION: The genetic variability directly influences 
the physicochemical characteristics and bioactive compounds evaluated in the 
Mexican plum (Spondias Purpurea L.).  
  
  
Keywords: Mexican plum, Spondias purpurea L., Bioactive compounds, Antioxidant 
capacity.   
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Introduction. Bell peppers are one of the most popular vegetables due to the 
combination of colour, flavor, and nutritional content. However, different color -type 
peppers have different antioxidant capacities. Objectives. Evaluate the color effect 
on antioxidant activity (ABTS and DPPH assays), bioactive compounds and total 
soluble solids (TSS) of green, red, and yellow bell peppers. Materials and methods. 
Forty-five red, 45 green and 45 yellow peppers were analyzed. The characterization 
considered: total phenolic compounds (TPC), ascorbic acid content (AsC),  

carotene content (CaC); antioxidant capacity (ABTS and DPPH assays), and the 
quality parameter of TSS. A chemometric approach, composed of principal 
component analysis (PCA) was used to analyze the data. Moreover, a spectral 
characterization by FT-MIR spectroscopy was considered. Results. Overall, a 
significant difference on bioactive compounds was found in peppers. The DPPH 
radical inhibition was observed in the following order yellow>green>red, and with 
ABTS radical the order was yellow>red> green. ABTS and DPPH methods had a low 
Pearson correlation coefficient of 0.53 among them. However, both methods has 
medium correlation with TPC (0.656 > r < 0.747). TPC correlates positive with CaC 
and TSS, in red and yellow peppers; and negative with AsC in green peppers. 
Conclusions. TPC and CaC are the mayor contributor to ABTS antioxidant capacity 
in yellow and red peppers, and there is a strong correlation between DPPH and AsC 
in green and yellow peppers.  
   
  

Keywords: bell pepper; polyphenols; carotene; ascorbic acid; antioxidants  
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Introduction. Fish is appreciated for its fatty acid profile rich in omega-3 fatty acids. 
Omega-3 fatty acids are important components of diet to prevent mental and 
cardiovascular diseases. Objective. The objective of this study was to obtain a 
multivariate model, based on Fourier transform mid infrared (FT-MIR) spectroscopy 
for prediction nutritional parameters such as fish lipid quality index (FLQ index), the 
content of omega-3 fatty acids per 100 g fish, the atherogenicity index (AI), the 
thrombogenicity index (TI), and the ratio of hypocholesterolemic to 
hypercholesterolemic fatty acids (HH) of chilled fillets of Atlantic bluefin tuna, crevalle 
jack, and Atlantic Spanish mackerel. Materials and methods. Ninety samples of 
Atlantic bluefin tuna (Thunnus thynnus), crevalle jack (Caranx hippos) and Atlantic 
Spanish mackerel (Scomberomorus maculatus) were characterized by FT-MIR 
spectroscopy, and the fatty acids profile were obtained by Gas Chromatography. The 
performance of the chemometric model was evaluated according to coefficients of 
determination (R2), residual predictive deviation of cross-validation (RPDcv), and 
percentage relative difference (% RD). Results. Chemometric model provided good 
reliability in the prediction of FLQ index (R2 = 0.995, RPDcv = 8.35), omega-3 fatty 
(R2 =0.964, RPDcv =3.4), AI index (R2= 0.992, RPDcv= 6.36), TI index (R2= 0.990, 
RPDcv= 7.22), and HH index (R2 =0.993, RPDcv=6.79). Conclusions. The results 
demonstrated that chemometric model could be applied successfully and 
simultaneously to chilled fillets of three fish species.  
  

  
Keywords: fish fillet; FT-MIR spectroscopy; chemometrics; omega-3 fatty acids  
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High-fat foods are susceptible to oxidation reactions that alter their physicochemical, 
nutritional and sensory properties and, as a consequence, their shelf life and the 
consumer acceptance. Potato is a highly consumed vegetable worldwide and its 
industrialization generates large amount of wastes which are rich in fiber and 
antioxidant compounds. The objective of this work was to evaluate the effect of 
adding potato peel flour on the nutritional and sensory properties, as well as on the 
oxidative stability of a high-fat bakery product. The potato peels were dehydrated and 
milled, and their phenolic content and antioxidant activity were determined. The 
optimal percentage of substitution of wheat flour by potato peel flour in the bread 
formulation was determined through a physical and sensory analysis. Chemical, 
physical and sensory characterization of the selected bread was made and the 
effectiveness of potato peels in preventing rancidity of the pound cake subject to 
accelerated oxidation conditions was evaluated. The oxidation degree of samples 
was evaluated through periodical analysis of peroxide value and anisidine value. The 
chemical analysis of dry potato wastes showed that they are good source of fiber and 
minerals (19.8% y 8.1%, respectively) as well as having high antioxidant activity 
(41.83 ± 0.80 µmol ET/g). Bread in which 30% wheat flour was substituted by potato 
peel flour had good consumer acceptance and showed increases of 46%, 8.7% and 
13% in protein, fiber and mineral contents, respectively, and 65% in antioxidant 
capacity with respect to 100%-wheat bread. The addition of potato peel to the pound 
cakes also increased their oxidative stability more efficiently than BHT. A stable 
product rich in protein, fiber and antioxidants was obtained.  
  
Keywords: Potato peels; Pound cake; Antioxidant capacity; Nutritional properties; 
Shelf life.  
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Habanero pepper (Capsicum chinense) are a source of phytochemicals or bioactive 
compounds that have shown benefits in human health. Drying is the unit operation 
most used for food preservation. Once the product is dry, keeping the product under 
optimal storage conditions, allows preservation of the compounds of interest, as well 
as the quality of the same. Water adsorption isotherms provide useful information for 
food products, also is a tool widely used for determination a storage conditions, due 
allow predicting the interactions between water and food components. The aim of the 
present work was to evaluate Dry Habanero Pepper (Capsicum chinense) Slices 
(DHPS) sorption isotherms. Slices of 5 mm of thickness were dried in a tray dryer at 
70 °C and 1.5 ms-1. Adsorption isotherm of DHPS was determined using the 
gravimetric method at 25 °C. DHPS exhibited Type II isotherms behavior, according 
to the Brunauer’ classification. Experimental data obtained were fitted to GAB, BET 
OSWIN and D’Arcy y Watt (DW) models and their goodness-of-fit evaluated in terms 
of mean relative modulus (P%) and correlation coefficient (R2). In general, all the 
models showed a good fit to the experimental data, nevertheless, the DW and GAB 
models showed the best fit. The monolayer value calculated from GAB model was 
13.86 g of water/ 100 g dry basis.  
  
  
Keywords: sorption isotherms; vapor water adsorption; Capsicum chinense   
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The hydrolysis of food proteins generates peptide sequences that possess functional 
and biological properties potentially useful in various food and / or pharmaceutical 
applications. The control of hydrolysis by means of the adequate handling of the 
enzymatic specificity and mode of action of the enzymatic preparations, and of the 
susceptibility to the proteolysis of the proteins to be modified, allows the production 
of peptide or polypeptide species with enhanced functional and biochemical 
properties . The purpose of the study was to investigate the effect of the type of 
preparation of whey proteins in the functionality of the peptides generated in 
enzymatic hydrolysis, comparatively studying a commercial product and one 
obtained in the laboratory. A refined papain preparation was used for the hydrolysis 
reactions and the extension of the hydrolysis, 1 and 4 hours, it was monitored by 
follow-up by the pH-stat method. The hydrolysates were subjected to tangential 
ultrafiltration and two fractions were obtained for each type of substrate: one, 
consisting of a mixture of protein species with molecular sizes between 5-50 kDa (F-
50), and another of peptides less than 5 kDa ( F-5). The functional properties that 
were determined were the emulsifying and antioxidant activities of DPPH (2,2-
diphenyl-1-picrylhydrazyl). The results showed that the functional properties of the 
peptide fractions were differentiated depending on the type of substrate and the 
degree of hydrolysis. The hydrolysates of the commercial substrate generated a 
fraction of F-50 kDa peptide species with increased emulsifying activity, in the two 
levels of degree of hydrolysis tested; while the F-5 kDa peptide fractions, from the 
hydrolysis of the laboratory substrate, showed significant increases in the levels of 
DPPH antioxidant activity. Acknowledgments:  Instituto Politécnico Nacional, SIBE-
IPN and SIP-IPN.  
  

Keywords: Whey; enzymatic hydrolysis, functionality; bioactivity.  

  
  

    

  

 

 

 

 

 

 

 



Area Food Science
21-23 March, 2018, Mérida, Yucatán, México

                      
 

Abstract

261 JBBR ©2018 Colegio Mexicano de Ingenieros Bioquímicos

XXI Biochemical Engineering National Congress
X Biochemical Engineering International Congress

XVI Biomedicine and Molecular Biotechnology Scientific Meetings
Proceedings

  

  

  
  

  

Optimization of the drying conditions of 
Epazote (Chenopodium ambrosioides) assisted by 

microwave 
 

García González, Paola Vianey, Enríquez Guerra, Vianey Esbeydy, Escutia 
López, Nathalie, Hidalgo Gutiérrez, Eugenia Samantha, Jiménez García, 

Epifanio, Sánchez Pardo, María Elena 
 

1Instituto Politécnico Nacional, Escuela Nacional de Ciencias Biológicas, Departamento de 
Ingeniería Bioquímica, Unidad Profesional Adolfo López Mateos, Av. Wilfrido Massieu Esq. Cda. 

Manuel Stampa s/n, C.P. 07738, Delegación Gustavo A. Madero, México. 
  
  
Chenopodium ambrosioides L., is known in Mexico as epazote, which is an aromatic 
plant, perennial, pubescent, with the prostrate stem, strong smell, approximately 40 
cm high; the leaves are oblong-lanceolate and serrated, between 4 centimeters long 
and 1 centimeter wide. Theirs leaves, roots and inflorescences has been used for 
centuries in a traditional way in infusions, as a condiment and in ethnic medicine by 
several populations of Latin America and the Caribbean. In addition, this aromatic 
contains many quantity of phenolic compounds, which function as fungicide or 
analgesic, and makes the epazote be recognized and used as an herbal medicine 
and in the traditional kitchen of many cultures worldwide. The main objective is to 
standardize the drying conditions by microwave of the previously scalded epazote 
leaves; the scalding is a combination of time and temperature and are established 
taking as indicators the enzymes catalase and peroxidase because they are the most 
thermostable, in that way their inactivation is assured. Conditions of the scalding were 
determined with the Design expert software in which, different conditions established 
by the software were tested and subsequently with the percent of enzymatic 
inactivation of 100% of the leaves after scalding, optimal conditions were established 
(40 seconds and 63 °C). Finally, the optimal microwave drying conditions are 
determined based on the power of the microwave and the time of drying, it is 
concluded that the optimal condition is 90 seconds and 720 watts, which ensures 
enzymatic inactivation and maintains all the physicochemical and sensory properties 
of epazote leaves.  
  
Keywords: epazote, scalding, enzymatic inactivation, drying, microwave.  
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A food is considered functional when their nutritional components provide benefits for 
the health of humans or for the prevention or treatment of people affected by certain 
sufferings and discomforts. Among the compounds with functional properties are 
antioxidants, which are substances that by their chemical structure stop the formation 
of free radicals, prevent or treat diseases caused by oxidative stress. The result of 
many chemical reactions, the body produces free radicals (RL) that are normally 
neutralized by biological antioxidants; however, they can cause the oxidation of the 
membranes triggering many undesirable reactions that lead to the development of 
various diseases such as cancer, cardiovascular diseases and premature aging of 
cells.  The main objective is the evaluation of the content of phenolic compounds and 
the antioxidant capacity in epazote leaves after the scalding and microwave drying. 
The amount of phenolic compounds was evaluated with the Robinson Stock method 
using the Folin Cicalteu reagent, obtaining a value of 0.045 mmole of gallic acid per 
1 g of sample. In adittion, the antioxidant capacity was evaluated by the DPPH 
method where an inhibition value of the radical of 100% was obtained. According to 
these values, it is presumed that the content of phenolic compounds and antioxidant 
activity is not affected or decreased after thermal treatments applied to the leaves of 
epazote.  
  
Keywords: antioxidant, epazote, phenolic compounds, scalding, microwave.  
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Maize is the base meal in our country, where it is consumed mostly in the traditional 
way known as “tortilla” and which consumption had been transformed in recent years. 
These due to the change in its elaboration from nixtamal in the form of corn flour. In 
this work, the physical and sensorial characteristics was evaluated from tortillas made 
from two different industrial process. In process I, it was obtained a nixtamal cooking 
temperature of 76ºC, a Ca (OH)2’s concentration of 4.8kg/ton corn and 6 hours of rest 
at 35ºC. While process II, it was obtained a nixtamal cooking temperature at 82ºC a 
Ca (OH)2’s concentration of 5kg/ton corn and 10 hours of rest at 70ºC. It was taken 
diameter, thickness and rolability measures, also, realized a triangular sensorial test 
in order to evaluate whether it exist or not any differences between the finished 
products. Corn flour from process I was observed to required more water quantity 
than the corn flour from process II. In addition, it was founded a diameter and 
thickness quite similar for tortillas in both cases, thought, weight from tortillas made 
from process II was greater than the ones from process I. In other hand, it exists less 
cracks in tortillas produced from process II, where it could be said that these tortillas 
have a better quality. The obtained results from triangular test show that 41.66% of 
judges could not find the different samples correctly, while 58.33% of judges could 
find the different sample which can conclude the existence of a significant difference 
among tortillas elaborated from process I and II.   
  
  
Keywords: Nixtamalization, tortilla, maize.  
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The peanut (Arachis hypogaea) is a legume made up of two to three dry seeds, 
covered by a thin layer called tegument followed by a thicker layer known as pericarp, 
these structures are composed mainly of insoluble fiber, phenolic components, 
antioxidants and proteins. The objective of the work was to perform the functional 
characterization of the Virginia peanut variety residues from the state of Morelos, 
Mexico; with the purpose of taking advantage of them and incorporating them into a 
new product of the nutraceutical type. The proximal chemical analysis, functional 
characterization and microbiological evaluation of both residues were performed, 
obtaining a humidity of 2.37 and 5.97 g, ash of 3.22 and 2.69 g, 6.54 and 19.12 g of 
proteins, 2.84 and 13.99 of ethereal extract, 14.51 and 38.78 g of non-nitrogenized 
extract, 72.86 and 19.43 crude fiber respectively. Likewise, for functional properties 
values of 0.39 and 8.75 mL of water / g for CH, 3.80 and 7.32 mL of water / g for CAA 
were obtained, as well as 2.49 and 6.32 g/ g of oil for CAa respectively. On the other 
hand, for the microbiological evaluation, results were obtained outside the norm for 
the pericarp compared to the tegument that was suitable for its use. Finally, “totopos” 
were formulated with a corn flour base with substitutions of 0, 2.5, 3.75% with peanut 
tegument; being the “totopos” of 2.5% the best accepted sensorially by the 
evaluators; with this, the importance of the use and exploitation of the waste to 
provide the consumer with nutritional benefits, such as fiber and protein in this 
particular case; helping in this way, to the decrease of the production of said waste 
by not being used.  
    
Keywords: peanut, tegument, pericarp, nutraceutical.  
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Functional foods are those that provide a beneficial effect on health beyond their 
basic nutritional function. They result from the addition, substitution or elimination of 
certain components of food in order to reduce the risk of disease. Functional breads 
represent an interesting alternative, because bread is among the most consumed 
foods in many countries. The interest of finding new ingredients for the development 
of foods that contribute to these characteristics lead to the use of agroindustrial 
residue for the formulation of new types of bread. The objective of this study was to 
evaluate the content of phenolic and starch compounds of a bread bun with 10% 
substitution of wheat flour by cocoa husk, as well as the evaluation of its antioxidant 
activity.  It was observed that the concentration of phenols of the substituted sample 
is 5 times higher with respect to the control sample (3.4 ± 0.12 μg / g and 0.00, 
respectively). A significant difference was observed in the amount of total starch in 
the bread bun control with 43.96 ± 0.028 g / 100 g of dry sample with respect to bread 
bun with 10% substitution 42.07 ± 0.40. Regarding the antioxidant activity, performed 
with the DPPH test, the bun with 10% substitution showed a higher percentage of 
inhibition compared to the control bun (7.88 ± 1.055 and 0.3 ± 0.92, respectively). 
Bread bun substituted with 10% cocoa husk contains less total starch, higher content 
of phenolic compounds and greater antioxidant activity so, bread made with 
agroindustrial residue is recommended for human consumption.  
  
Keywords: phenolic compounds; cocoa husk; antioxidant activity  
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Mexican nourishment is based primarily on maize (Zea Mays), being mainly 
consumed in form of tortillas being this the reason to be considered as the source of 
nutrients and energetic compounds. Throughout this work it has been search the corn 
flour’s elaboration process optimization inside a company. This, in order to improve 
quality and productivity with the purpose to maintain the great quality products supply 
in Mexico. The viscosity was evaluated with the use of RVA (Rapid Viscosity 
Analizer), in samples from raw grains, nixtamalized grains and nixtamalized corn flour 
noticing the effect of nixtamalization process and milling over the grain’s maximum 
and final viscosity. It was found no existence of statistic significant difference among 
total viscosity and maximum viscosity for the samples of raw maize grains and 
nixtamalized maize grains. Thought, the case for nixtamalized corn flour it was found 
the existence of a major statistic difference, where it exists an increment on maximum 
viscosity about 70% and 63% on total viscosity in compare with the cases of raw 
maize grain and processed maize grain. For the above, it could be claim that viscosity 
is being primarily affected by the milling process this during the corn flour production. 
Leading to conclude that the milling process significantly affects the viscosity.  
  
  
Keywords: viscosity, nixtamalization, milling, maize  
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The processing of citrus fruits is one of the activities with high impact in the food 
industry, due to the high production and consumption worldwide of juices and nectars 
(Marín et al., 2007). The pineapple (Ananas comosus) is one of the most consumed 
tropical fruits because it is rich in fiber, vitamins, carbohydrates and an excellent 
source of antioxidants (Eco Agricultor, 2012). Therefore, it is used in the preparation 
of syrups, jams and juices, among others (Milena et al., 2007). On the other hand, 
the carambolo (Averrhoa carambola L.) is a tropical fruit rich in carotenoids and 
polyphenols that confer it antioxidant activity. It is consumed as fresh fruit, homemade 
sweets and juices (Catillo-Castillo and Huaman, 2013)  
The purpose of this research was to evaluate the changes produced in the 
physicochemical and antioxidant properties of different mixtures of carambolo and 
pineapple juices respecting to storage time. The raw material was obtained in local 
markets. Five juices mixtures were prepared and their physicochemical and 
antioxidant properties were evaluated at 0, 4 and 7 days of storage at 4 °C. For the 
analysis of data, a one-way analysis of variance (ANOVA) was employed using 
Statistica version 10. The pH of the juices increased with increasing storage days, no 
significant differences were observed in the titratable acidity and ° Brix with respect 
to the different days of storage in the five juice mixtures analyzed. The antioxidant 
capacity and polyphenol content was increased by increasing the concentration of 
carambolo juice in the mixtures and after seven storage days. We found the highest 
polyphenol content and antioxidant capacity at day 4 of storage.  
  
Keywords: A. carambola L, A. comosus, antioxidant activity, physicochemical 
properties.  
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Nowadays the avocado is a product consumed worldwide and highly demanded. 
Mexico is the main producer and exporter, being the Hass variety the best known 
and commercialized. One of the main products derived from this fruit, is the oil 
extracted from the pulp, whose content of polyunsaturated fatty acids is relatively 
high and health benefits are attributed to it. The cost of avocado Hass is high, 
reaching prices of $ 90-100 MXN per kilogram, so the investigation of underexploited 
avocado species leads to new options to obtain its oil. In this sense, in the central 
region of Veracruz there is an avocado variety known as "maltrateco avocado", the 
present research, have objetived to make a comparison of extraction yields as be as 
that reported in the literature for “Hass” avocado, which is in turn the main source of 
avocado oil production. The results obtained were; smoke point 188.25 ± 4.40 °C, 
density 0.9253 g/mL, viscosity 65.30 mm2/s at 40 °C, iodine index 89.64 meq, 
peroxide index 27.42 meq/kg, saponification index 200.47 ± 3.12 mg KOH/g, free 
acidity 4.31 mg KOH, the content of chlorophyll-type pigments was on average 1.99 
± 0.1 mg/kg and in the carotenoids 1.75 ± 0.5 mg/Kg, and the ABBE refractive index 
was 1.4685. The results of the oil extracted from the pulp of the "maltrateco" avocado 
were compared those reported in the literature, as well as that established by the 
NMX-F-052-SCFI-2008, with this it was concluded that the physicochemical 
characteristics of the oil of “avocado maltrateco” are within the established to the 
human consumption, also the exploitation of this fruit for the extraction of its oil is a 
viable alternative that can give added value to the crop.  
  
  
Keywords: Oil; Avocado; Peroxide index; Iodine index.   
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The honey produced by the stingless bees Melipona beecheii and Trigona nigra have 
been appreciated since ancient cultures, traditionally being used in religious 
ceremonies and for healing. As a product of the transformation of sugars (e.g. nectar 
from angiosperms), the composition of honey is determined by the floral origin. Our 
aim was to correlate the total content of phenolic compounds (PC) with the floral 
origin of the honey produced in two localities of Tabasco, Mexico. A total of four M. 
beecheii honey samples were analyzed: one from Miguel Hidalgo and three from San 
Marcos. Only one T.  nigra honey sample was collected, and that was in San Marcos. 
The concentration of total PC was determined using the Folin-Ciocalteu method, 
while the acetolysis method was followed for palynological analysis. Three honey 
samples from M. beecheii were translucent yellow, two of them showed dominance 
of Eugenia sp. (48.53 and 43.54, mg PC/g of honey), and one sample registered 
abundant Lonchocarpus sp. pollen grains (50 mg PC/g of honey). On the other hand, 
three pollen types with percentages ≥ 10% were registered both in one of the M. 
beecheii samples, dark yellow, and in the T.  nigra honey sample, dark amber 
(respectively 79 and 170.8±9 mgPC / g honey). PC concentration was related to both 
the color of the honey and the variety of flowers visited. In general, honey samples 
with three taxa ≥ 10% are darker and contain a greater proportion of phenolic 
components than those in which only one pollen type was abundant. Due to its 
richness in both floral species and bees, Tabasco has the potential to produce 
different types of honey that may be highly accepted in the market, since in general 
it is appropriate to make the floral origin known. When the honey is of monofloral 
origin, prices greatly improve.  
  
Keywords: honey, floral origin, pollen, phenolic compounds  
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The whey, a by-product derived from the cheese industry, currently of importance 
due to its high nutritional value (antioxidant, anticancer, antimicrobial, antiviral, etc.), 
contains good quality proteins and 5% lactose, which makes it a suitable medium for 
the development of beneficial bacteria for the human being. Lactic acid bacteria 
(LAB) are used in foods to provide a wide variety of characteristics, both organoleptic 
in the product and physiological benefits for humans. In addition, BAL have been 
used in the production of edible films, for the production of antibacterial compounds 
that extend the shelf life of the product. The objective of the present investigation was 
to evaluate the biavility of the BAL in two products (a biofilm for white bread added 
with taro and a homemade ice cream), each product was evaluated sensory and 
microbiologically. The biofilm was developed by mixing two edible gums and 
Lactobacillus casei until obtaining an optimal growth of these; for the ice cream, first 
a fermented drink was elaborated (48 hours), later it was added cream of coconut 
and pineapple as flavoring. The viability of the BALs was evaluated every week for a 
month. The results obtained indicate that the optimal gums for BAL growth are 
xanthan and carob, for which was obtained a maximum growth of 5x10^6 and 
3.0x10^5 CFU/mL, respectively. In the homemade ice cream, a maximum growth of 
8.5x104 CFU/mL was obtained. Both products were sensory acceptable. The good 
growth of the BAL is due to the symbiosis they presented with the whey. The 
processed products are considered as nutraceuticals and functional.  
  
  
  
Keywords: LAB, whey biofilm, probiotic ice cream, taro.  
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Jaca (Artocarpus heterophyllus Lam) belongs to the family Moraceae and is a fruit 
tree native to India, which has spread to other parts of that country, Southeast Asia; 
in Mexico is little known, because they have only been located in two states of the 
country: Nayarit and Quintana Roo. Starch is the main reserve carbohydrate 
synthesized by plants, and it is also a source of energy for many organisms. This 
polysaccharide consists of discrete particles known as granules whose morphology, 
chemical composition and structure are characteristic of each botanical species, and 
the size of the starch granules varies from 0.5 μm. Therefore, the objective of this 
work was to characterize physicochemical and morphologically the starch obtained 
from the seed of the jaca. Seeds were cut into 0.5 cm thick slices and dried at 60°C 
in a HEEDDING oven for 24 h. The dried seeds were ground in a FOSS CT 193 
Cyclotec™ mill, the flour obtained was sieved on a ROTAP Model RX-29 sieving 
machine, a morphological analysis of both flours and starches was carried out in a 
scanning electron microscope (SEM) JEOL (10 kV as the acceleration voltage and 
the secondary electron signal); the proximal analysis of the flours and starch samples 
was performed according to AOAC guidelines (2002). From the morphological 
analysis, it was observed that the starch granules presented round, irregular forms 
and bell shapes or half dome and large, with an average size of 6.091 μm. The 
nutrition content of starch of jackfruit in moisture content (7.51%), with respect to 
content of lipids and proteins (0.26 and 1.92%) and ash value of 0.11%.  
  
  
Keywords: jackfruit, scanning electron microscopy, starch.  
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Conjugated linoleic acid (CLA) is a polyunsaturated fatty acid present mainly in dairy 
products such as cheeses. It has been shown that cow's cheeses have a lower 
concentration of CLA than sheep cheeses, so the enrichment of these products is 
necessary to increase the intake of this functional agent, however, the incorporation 
of any functional ingredient, either addition or enrichment, represents a challenge 
and also affects the physical characteristics of the cheeses, such as texture and 
color. Therefore, the objective of this study was to analyze the effect of enrichment 
with CLA in cow's milk by ultrasound to obtain fresh cheeses and determine its effect 
on the texture and color parameters of the cheeses obtained. For this purpose, CLA 
was dispersed in cow milk in concentrations of 0.5, 1.0 and  
1.5% using a Hielscher UP200St ultrasonicator programmed with a power of 200 W, 
amplitude of 40% at one pulse per second for 15 min. The treatments of fresh 
cheeses were obtained from the enriched milk and a control with milk without the 
addition of CLA. The cheeses presented a yellowish-white color (hue angle=85.19° -
88.30°), with a high luminosity (L*=90.29-94.08), which increased with the increase 
in the CLA concentration. The hardness of the cheeses presented values between 
32.45 and 18.37 N with a negative correlation between the concentration of CLA and 
the hardness. Milk enrichment with CLA affected the parameters of texture and color; 
however, it seems to be an option to increase the consumption of this functional agent 
in the population, so it is necessary to develop research focused on the quantification 
of CLA retained and its effect on the physicochemical properties of cheeses.  
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Abstract: The inclusion of fruits and vegetables in the diet covers a high percentage 
of the daily requirements of vitamins and minerals, in addition to providing bioactive 
agents capable of reducing the appearance of chronic-degenerative diseases 
associated with oxidative stress, therefore, the aim of this study was to determine the 
content of total phenolic compounds in eggplant (Solanum melongena L.) cultivated 
in Mexico and evaluate its antioxidant capacity using different spectrophotometric 
methods. A batch of eggplant from a local market in Mexico City was used from which 
methanol extracts of peel (B-PE), pulp (B-PU) and whole fruit fractions (B-WF) were 
obtained and total phenolic compounds (TPC), total flavonoids (TF), total monomeric 
anthocyanins (TMA) and antioxidant capacity (AC) were quantified. The results of 
these tests indicated that the highest concentration of TPC is found in peel with 16.91 
± 0.40 mg GAE/g d.w., while for the analysis of TF and TMA in this same fraction 
were obtained 29.83 ± 0.21 mg QE/g d.w., and 0.95 ± 0.07 mg EDe-3-glc/g d.w., 
respectively. Furthermore, the antioxidant capacity in pulp by DPPH and ABTS was 
42.89 ± 0.58 and 47.88 ± 1.54 µmol TE/g d.w., respectively, values which were lower 
than those obtained in the peel (78.33 ± 1.78 and 93.71 ± 0.86 µmol TE/g d.w., 
respectively). With these data it can be concluded that this vegetable cultivated in 
Mexico represents a reliable source of antioxidant bioactive compounds and its 
inclusion in the daily intake could reduce appearance of several diseases associated 
with oxidative stress.   
  
  
 Keywords: Eggplant (Solanum melongena L.); antioxidant activity; polyphenols. 
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Proteases are the most important enzymes in the food industry, divided into 4 groups: 
serum, sulfhydryl, containing metals and acid; Within this last group rennin is one of 
the most used for cheese industry due to its coagulating capacity. The rennin is 
secreted by the fourth calf's stomach and stops at the time of weaning, being replaced 
by pepsin. Because of the shortage of calfs at certain times of the year, sources of 
substitution have been sought among which are those from vegetables. Considering 
that several studies have shown that all proteases are capable of coagulating milk, 
we sought to determine the coagulant activity of the proteases present in alfalfa and 
oats. For this, the protein concentration was determined by the Bradford method, 
registering 457.76 μg / ml of protein in the oats, 494.49 μg / ml of protein in the alfalfa 
and 576.63 μg / ml of protein in the liquid rennet. The coagulant activity of the 
samples, pepsin and rennet was determined; first evaluating the coagulation time 
depending on the enzyme concentration, and subsequently, the coagulation time in 
function of the substrate concentration. With the obtained data the kinetic parameters 
Km and Vmax were determined by the methods of Lineweaver-Burk, Eadie-Hofstee 
and Augustinson. The results were similar among the three methods, obtaining 
average results of Vmax and Km: 31.8-48.6, 30-42, 103.93-42 and 50-49.28 for 
pepsin, liquid rennet, oats and alfalfa respectively. Can be concluded that the values 
of km show that the affinity of proteases to milk caseins are almost equal and that 
the proteases present in oat and alfalfa extracts are able to coagulate milk, and the 
highest Vmax was the oats.  
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Food safety especially in food processing is important due to the excessive use of antibiotics 
and growth promoters. Antibiotics have generated resistant bacteria to treatments in human 
diseases and the presence of growth promoters is a public health problem because they 
produce human cardiovascular diseases and are detected in finished product by confirmatory 
methods. In this work, it was identified the presence of growth promoters (zilpaterol, 
ractopamine and clembuterol) and antibiotics (penicillin and tetracycline) in the meat market 
from Mexico. Samples came from bovine cattle raised on a stable system, from Veracruz 
(TIF, “Type of Federal Inspectionl” by its initials in Spanish), two commercial centres and a 
public market (non-TIF samples) from Mexico City; organic meat was used as a control. All 
samples were analysed by HPLC-MS as a confirmatory method of the presence of promoters 
and antibiotics. On the other hand, structural and morphological damage from the samples 
were analysed using optical microscopy and scanning electron microscopy (SEM). The 
HPLC-MS analysis showed the presence of zilpaterol and tetracycline in TIF samples and 
ractopamine for the non-TIF samples. It was confirmed that the androgenic treatment applied 
during 90 days in a stable system for organic meats, produced meat fibres smaller than the 
other samples (23 μm) with minor structural damage compared to a fibre from TIF and non-
TIF samples (35 to 65 μm). In conclusion, HPLC-MS made possible to identify traces of 
growth promoters in meat samples which may be related to changes in muscle fibres.  
  
  
 Keywords: meat, cattle, antibiotics, growth promoters, microscopy, HPLC-MS.  
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Chili peppers (Capsicum annuum) have been used widely across the years as spices 
to add flavor, aroma and color to several saucers around the world. They have a high 
content of phenolic compounds, which have an important antioxidant and 
antimicrobial activity. The aim of the present study was to evaluate the amplitude 
effect of the ultrasonic waves and their application time, on the yield of phenolic 
compounds, extracted from the matrix of Capsicum annuum L. var. aviculare (piquin 
pepper), using a central composite design. To obtain the extracts, an ultrasonic 

processor Sonics® Vibra-CellÔ VCX-130 was used. The samples of milled piquin 
pepper were mixed with 80% ethanol and submitted to different treatments of 
ultrasonic extraction. The phenolic compounds identified in the extract were 
chlorogenic acid, rutin, ferulic acid, and caffeic acid determined by UPLC-MS. The 
quantification of the total phenolic compounds was carried out by the 
spectrophotometric method Folin-Ciocalteu, using gallic acid (GAE) reagent as 
standard. The results show that the highest concentration of total phenolic 
compounds was obtained with the extraction conditions of 20 min and 95% 
amplitude, yielding 5.01±0.04 mg GAE/g of fresh piquin pepper. The quadratic 
equation that describes the effect of the two factors is: Total phenolic concentration 
(mg GAE/g) = 3.80 + 0.13*t + 0.49*A + 0.023*t*A – 0.35*t2 + 0.11*A2; A = amplitude 
of ultrasonic waves, and t = time of application. In conclusion, the extraction of total 
phenolic compounds is higher when the amplitude of ultrasonic waves increases, and 
when the time of application reaches a value of 20 min. However, when the time of 
application of ultrasonic waves is higher than 20 min the concentration of phenolic 
compounds decreases.  
  
  
Keywords: Ultrasound-assisted extraction; Phenolic compounds; central composite 
design.  
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Tryptophan is a metabolite from which several important metabolic syntheses arise 
in plants, animals and humans. In these latter they have interference in the nervous 
system and pigmentation. In plants it can lead to the formation of indole acetic acid, 
electron transport or resistance metabolites. In microorganisms it can lead towards 
the development of auxinic compounds. In the catabolism of TRP and the formation 
of IAA, five metabolic pathways are currently reported, one of which, the Kynurenine 
pathway, known as TRP-independent has been scarcely studied. The objective of 
this study is the detection of metabolites related to the degradation of TRP and the 
detection of metabolites related to the synthesis of IAA in germinating seeds. 
Emphasis is placed on the detection of KYN as an intermediary substance towards 
the IAA synthesis. The work arises from the detection of TRP during the germination 
of the seed and the study of the importance of this for that it may be employed by 
external agents such as fungi or bacteria that are found in the rhizosphere of the plant 
and synthesize from it, auxinic compounds which in turn are used by plants as plant 
growth stimulants. In this study, based on the HPLC results, TRP is detected in 
several plant species, monocotyledons and dicotyledons. The TRP is released into 
the environment as well as other compounds including TRP itself, IAM, IAN, TRM, 
AA, IAA and finally KYN. It is also noted that the seeds lose weight during the 
germination process and the medium where they germinate undergoes a significant 
change in the surrounding pH.   
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Due to the large amount of carbohydrates (70%) and proteins (14%) which owns the 
barley, could be included as an alternative in an athlete's diet since the demand for 
nutrients is greater than that requires a sedentary person. Study the enzymatic 
activity of barley without germinating and germinated and the use of the barley flour 
germinated to obtain a product of bakery that is suitable for athletes. Enzymatic 
activity was determined from amylase, invertase, lipase, protease, catalase, 
peroxidase, polyphenol oxidase, lysozyme, and coagulation. Likewise established 
technology for the manufacture of a product of bakery style muffin.   
The ideal conditions for the germinated barley was at 4 days with a temperature of 
20 ° C. Arose enzyme activity in all the enzymes studied, being the summary with 
saline solution that presented the largest number of enzyme units compared with the 
extract in aqueous solution.  
In the development, three formulations with wheat flour and barley flour germinated 
in proportions of 90:10 (F10), 80:20 (F20), and 70:30 (F30) respectively used. The 
70:30 formulation presented the best balance of amino acids. The computer chemical 
amino acid showed to the lysine with a value of 0.89, for what is acceptable compared 
to the pattern of FAO. In the physical analysis of the cupcakes, Crumb size decreases 
as increases the proportion of germinated barley flour, indicating a better quality of 
the muffin. In sensory analysis obtained a degree of acceptance above 70%. 
Recommended consumption of three units of pound cake per athlete per day 
provided 349 kcal.  
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Pecan nutshells are defined as cellular solids of low density and high resistance, 
which fulfill a mechanical or sustaining function to protect the edible part during its 
development. The pecan nutshell has a high content of mineral crystals throughout 
its structure, which directly influence its macromechanical properties. In order to carry 
out the mechanical characterization of these structures, it is necessary to use a high 
resolution and precise technique such as instrumented indentation. The aim of this 
work was the evaluation of micromechanical properties of mineral crystals from 
pecan nutshell using indentation instrumented. Fragments of walnut shells obtained 
from whole nuts were fixed in epoxy resin and subjected to grinding and polishing. 
The morphology of the crystals was examined by optical microscopy. Local 
measurements on the crystals were made with an instrumented indentation 
equipment coupled with a Berkovich tip. The conditions of the tests were made with 
a maximum load of 20 mN. From the experiments, force versus penetration curves 
and micrographs of the residual imprint were obtained. The hardness and Young 
modulus values were calculated using the Oliver and Pharr method. The crystals 
have well-defined polygonal shapes. The crystals of minerals located in the walnut 
shell showed hardness values of 417.92 ± 157.76 MPa and Young's modulus of 6.88 
± 1.29 GPa. These values are lower compared to biological structures of other 
materials. In the loading section of the curves a step was observed that is associated 
with the fracture of the crystals during the indentation process; this phenomenon was 
also verified with the captured micrographs. In conclusion, the technique of 
instrumented indentation was successful for the micromechanical evaluation of 
crystals of minerals present in the nutshell, which constitute and play an important 
role in the structural rigidity of the biological material.  
  
Keywords: pecan nutshell; mineral crystals; indentation instrumented, fracture.  
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In Mexico, the states of Guanajuato and Hidalgo are the two main producers of barley 
grains. However, its cultivation is affected by the presence of phytopathogenic fungi, 
with the infected grain being the main inoculum of the great majority of diseases. 
Therefore, the aim of this research was to evaluate the frequency of phytopathogenic 
fungi in seeds of barley plants. For which, thirteen samples of 500 g of seeds per lot 
of 13 localities, varieties and years of cultivation in the area of the high valleys were 
analyzed. For the maintenance and propagation of the strains, a spore wash was 
carried out with a sterile 0.01% Tween 20 solution at a concentration of 1x106 
spores/mL. Morphological characterization was performed under a microscope 
(ZEIGEN, Model ZB-7100). Out of a total of 13 batches of barley seed samples with 
symptoms of disease, 64 strains of phytopathogenic fungi were isolated, of which 27 
were recovered from Esmeralda variety, 13 from Adabella variety, 11 from Josefa 
variety, 9 from Forage variety, and 6 of the Gaviota barley variety. Among the genera 
that were isolated the most predominant were Puccinia, Fusarium and Rhizopus. 
These fungi are responsible for causing a series of diseases whose importance lies 
in the low harvest yield and the toxins generated in grains affected. Knowledge of the 
fungal species present in a particular crop is of utmost importance to be able to 
implenet strategies aimed at the prevention and control of the diseases that these 
fungal agents can cause in the cultivation of barley. Likewise, the use of reliable 
techniques for the identification of strains of phytopathogenic fungi is also important 
to avoid their dispersion within an area.  
  
Keywords: Hordeum vulgare; Phytopathogenic fungi; Fungal disease.  
  

  
  
  



Area Food Science
21-23 March, 2018, Mérida, Yucatán, México

                      
 

Abstract

281 JBBR ©2018 Colegio Mexicano de Ingenieros Bioquímicos

XXI Biochemical Engineering National Congress
X Biochemical Engineering International Congress

XVI Biomedicine and Molecular Biotechnology Scientific Meetings
Proceedings

 
 
 
 

Emulsifying and foaming capacity of proteins extracted 
from Spirulina spp. 

 
Luis Jorge Corzo Rios a Diana Laura López Ortiz b, Jazmín Ivonne Reyes 

Alonso b, Yolanda Gómez y Gómez a, Esther Bautista Ramírez a, Luis Torres 
Bustillos a 

 
aInstituto Politécnico Nacional, Unidad Profesional interdisciplinaria de Biotecnología, Dpto. de 

Bioprocesos. Av. Acueducto s/n, Col. Ticomán. Ciudad de México. C.P. 07340. México.  
bUniversidad Politécnica de Cuautitlán Izcalli. Fracc. de la G de la Ex Hacienda de Santa María 

Tepojaco, Col. Santa María Tepojaco, 54760 Cuautitlán Izcalli, Méx.  
  
  
Spirulina is a cyanobacterium considered microalgae due to its bluish-green color; it 
is a simple unbranched filamentary form. Spirulina lives in alkaline lakes and is 
cultivated for human consumption due to its nutritional content. In this work the 
objective was evaluate the surface properties of proteins extracted from Spirulina spp 
using alkaline medium to solubilization and precipitate at tow pH values. They were 
adjusted to 2 pH values: 2.8 and 3.5 to precipitate proteins. The capacity and stability 
of the foam, as well as the emulsifying capacity were evaluated at 3 pH values: 4, 6 
y 8. The capacity and stability of the foam were better at pH 8 (107762%) for the 2 
batches of proteins extracted at 2 different pH values. The foaming and emulsifying 
properties of the proteins extracted from Spirulina spp were affected, as expected, 
by the pH conditions in which they were extracted and then evaluated, obtaining 
better characteristics of the surface properties of the proteins while the conditions of 
pH to which they were evaluated, more moved away from the isoelectric point.  
  
  
Keywords: Spirulina, Surface properties, Proteins  
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Listeria monocytogenes is a Gram positive bacterium, anaerobic facultative, non 
sporulated or branched, pathogen amply distributed in cold and humid environments, 
ideal for the formation of biofilms, such is defined as a community of microorganisms 
covered in an extracellular polymer or exopolysaccharides matrix, with the capacity 
of adhesion to inert or live surfaces. Acknowledge the forming strains of the L. 
monocytogenes isolated from clinical cases and its analysis to the halo tolerance and 
typography of the same. A total of 17 L. monocytogenes clinical strains from “Hospital 
de La Mujer”, Aguascalientes were studied. To determine the capacity of formation 
of the biofilm and its halo tolerance to different concentrations of curative salts, the 
following methods were employed: Congo red, modified Congo Red, and topographic 
analysis through scanning electronic microscopy (SEM). The modified Agar Congo 
Red method allowed us to observe the halo tolerance of the selected strains 
observing that 50% of L. monocytogenes strains of clinical origin were high producers 
of the biofilm; 22% were low producers and 28% did not produce the biofilm. Curative 
salts notably affected the formation of the biofilm, and it is related with its prevention 
in the food industry. Topographic analysis through SEM corroborated that biofilm is 
variable and depends in factors such as temperature, strain type and substrate.  72% 
of isolated L. monocytogenes strains developed the biofilm in vitro. Curative salts 
notably affected the formation of the biofilm. It was proved that the formation of the 
biofilm depends on temperature, substrate and strain type.  

  
  
  
  
Keywords: Listeria; Pathogen; Biofilm; Curing salts  
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The increased awareness of the beneficial impact of resveratrol and other 
polyphenolic compounds on human health and the challenges posed by its low and 
unstable  content in highly complex samples have driven the need to study and 
optimize its extraction. Polyphenol, exists extensively in food and plants and has 
been identified to exert a broad spectrum of biochemical and physiological activities, 
including estrogenic effects, antiplatelet and anti-inflammatory properties, antioxidant 
capacity, cardioprotection and anticancer activity. This study explores particularly the 
kinetics of polyphenplic extraction from and inexpensive and abundant material in the 
southern Morelos area: peanut skins. Temperature, agitation speed and solid to 
solvent ratio (ethanol and water mixtures) effect was studied. Polyphenolic 
concentration was evaluated using the Folin-Ciocalteu method. The results showed 
that the extraction behavior of polyphenolic compounds follow a first order kinetic. 
Polyphenolic diffusion coefficients were obtained from experimental data ranging 
from 3.5 × 10−11 

to 5.3 × 10−11 
m2 s−1. Extraction was then modeled with an Arrhenius 

type Diffusion equation. The obtained results will be useful for the process future 
scale up and for extraction optimization.  

  
 Keywords: peanuts skins, polyphenolic compounds, extraction kinetics, modeling.  
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Yucca (Manihot esculenta Crantz), belongs to the Euphorbiaceae family and is made 
up of 7,200 species. The tuber has different common names: cassava in the north of 
South America, Central America and the Antilles, cassava in Argentina, Brazil and 
Paraguay, guacamote in Mexico. The state of Tabasco has a great diversity of natural 
resources, being the main producer of cassava, there are 476,617 hectares with high 
edaphoclimatic potential, with yields of 42.3 t/ha. Its advantage with other crops is its 
ability to grow on acid soils, with low fertility, sporadic rainfall or long periods of 
drought. The objective was to characterize cassava biochemically from different 
accessions of the state of Tabasco, because there are few reports of the existing 
varieties in the state and their high potential. The collects were in Ejido Chicoacán 
and Rancheria Tierra Nueva, Huimanguillo, Tabasco. The moisture content (M), 
protein (P), ashes (A), lipids (L) and total starches (TS) were determined to the flour 
of both samples. The results of biochemical characterization for the variety "Criolla" 
was P = 0.85± 0.06, L = 0.41 ± 0.01; A = 2.73± 0.03 (%), M = 67.87% and TS 76.2%; 
for the variety “Sabanera” was P = 1.15 ± 0.06, L = 1.64 ± 0.06, A = 1.87± 0.01, M = 
60.27% and TS 78.1%. These results are among those reported for other varieties of 
cassava in Mexico and the world. Cassava starch has a wide range of applications 
in the food, pharmaceutical and adhesive industries, among others. Conclusions: 
Both cassava flours can have different applications due to their high content of starch 
and low moisture.  
  
  
Keywords: yuca; biochemical; Tabasco, sabanera, criolla  
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Aloe vera (Aloe barbadensis Miller), commonly known as sabila is the most studied 
species and for cosmetic, medical and nutraceutical purposes. Its bioactive 
components have therapeutic properties, an adequate use of the plant, is associated 
with the content of its bioactive components, which help to prevent or reduce the risk 
of some type of anomalies of a physiological nature. The aim of the present work was 
to analyze the biological activity of Aloe vera, as a functional adjuvant food in chronic 
degenerative diseases. For the realization of the work an obese murine model was 
used in standard conditions of a bioterium. Two experimental groups were obtained, 
group 1 was the control group (C) and group 2 (Ob) was fed a high carbohydrate diet 
(30% sucrose). At 3 months of age the Ob group was divided into two groups for the 
administration of Natural Juice (Ob-JN) and Processed Juice (ObJP) of Aloe vera. A 
plasma glucose tolerance curve was made using JN (100%) and JP (diluted 50%) of 
Aloe for two hours every 30 minutes. Chronic treatment with Aloe vera was performed 
after the third month and the metabolic parameters that were measured were Total 
Cholesterol (TC), Triacylglycerides (TG), High Density Lipoprotein (HDL) and Low 
Density Lipoprotein (LDL). In the results, a better effect was obtained in the decrease 
of glucose with the JP of Aloe (92.6 + 7.6mg / dL) in comparison with the JN (102 + 
11.2 mg / dL). The treatment of Aloe vera turned out to be significant in its chronic 
use to decrease the levels of CT (97 ± 2.5 mg / dl), TG (183 + 15) and HDL (54 + 7.8) 
in male mice of Control group vs the Ob group + JN, CT (67 ± 10mg / dl) TG (111 + 
12) and HDL (30 + 0.5). With these preliminary studies the effectiveness of Aloe as 
a functional food is verified, since it can contribute to the improvement of the state of 
health in the human being and give guidelines to the study of adipokines involved in 
the regulation of lipid metabolism.  
  
  
Keywords: Aloe vera; functional food; metabolic parameters.  
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Diabetes is a serious, chronic disease that occurs either when the pancreas does not 
produce enough insulin, or when the body cannot effectively use the insulin it 
produces. Raised blood glucose, a common effect of uncontrolled diabetes, may, 
over time, lead to serious damage to the heart, blood vessels, eyes, kidneys and 
nerves. More than 400 million people live with diabetes. The increasing incidences of 
diet-related diseases nowadays have promoted many investigations to explore 
foodstuffs with nutraceutical functional properties. The generation of bioactive 
peptides derived from the fermentation of vegetable proteins, is an alternative to 
assist the treatment of certain chronic degenerative diseases such as type 2 diabetes 
have recently been reported proteins capable foodborne to inhibit DPP-IV enzyme 
(related to glucose metabolism), as are whey, casein, and salmon; and those 
obtained by fermentative hydrolysis of milk protein, rice bran and bean. So the aim of 
this study was to evaluate the ability of bean derived protein hydrolysates 
fermentative way with ability to inhibit DPP-IV. Two lactic acid bacteria (LAB) strains, 
namely, L. bulgaricus, and L. plantarum. The growth of the viable cells on the 
amaranth proteins was between log 7.58-8.97 cfu ml-1 during 8 h of fermentation. The 
electrophoresis patterns showed the preferable proteins for LAB strains to hydrolyze 
were type albumin-1, whereas globulin 11S was resistant to hydrolysis, hydrolyzate 
was partially purified by molecular exclusion (Sephadex G-25), which joins the 
fraction of 450 Da that showed the greatest ability to inhibit 45% found, with an IC50 
value of 0.85 mg / mL, which could present peptides from 3-4 amino acids. Protein 
hydrolysates derived from amaranth grain proteins supported by fermentation using 
LAB, are potential sources of peptides inhibitors of DPP-IV and could be used for the 
development of dietary supplements aimed at people with type 2 diabetes mellitus.  
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Abstract  
  
Meat and derivatives are important sources of proteins, fats, essential amino acids, 
minerals, vitamins and other nutrients; however, its consumption is associated with 
an increase in cardiovascular diseases and colon cancer (Hernández, 2016). 
Pleurotus ostreatus is an alternative meat substitute, since it contains 35% protein, 
higher than chicken meat, beef and milk (Velasco, 2004). In addition, they contain 
glucan compounds (prebiotic) used to increase the viability of probiotic strains 
(Synysya and Andriy, 2009). The objective of this study was to develop a functional 
sausage with Pleorotus ostreatus and Lactobacillus casei. To this objective, 
Lactobacillus casei was activated in MRS broth, after which growth kinetics was 
performed by spectrophotometry. For the sausage, Pleurotus ostreatus was chopped 
until obtaining a size of 0.5 cm, marinated with spices, the mixture was cooked at 86 
° C / 30 min. The probiotic was inoculated in exponential phase, consecutively it was 
stuffed in natural casing (previously pasteurized). These sausages were stored at 
different temperatures (18, 27 and 37 ° C). The plate count was performed and the 
color measurement by CIELab. L. casei growth greater than 1x10 ^ 6 CFU / mL was 
obtained, with which the product is considered functional (based on NOM-181-SCFI-
2010) as well as obtaining prebiotic capacity due to the compounds belonging to 
Pleorotus. The color analysis showed an L of 45.55 ± 0.46, a * of 5.33 ± 0.79 and b * 
of 2.22, ± 0.99, with no significant difference between the treatments. Pleurotus 
ostreatus . The mix Pleuorotus and probiotic make a symbiotic product, due to the 
high content of glucan (fiber), which allow the development of the probiotic.  
  
  
Keywords: Sausage, L. casei, Funtional food, Pleurotus ostreatus.   
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The common bean (Phaseolus vulgaris L.) is a legume that contains approximately 
18 to 30% of protein, mainly globulins, formed by vicilin 7S and legumin 11S, so it 
can be an attractive source for protein extraction. The legume proteins have been 
widely used in the food industry due to their low cost, high nutritional value and 
interesting functional properties, such as their ability to gelatinize when heated. The 
gelling properties of bean proteins could be improved by interacting with other gelling 
agents, such as xanthan gum. The objective of this work was to investigate the 
thermal properties of the mixed gels (heat-acid induced) of the Pinto Saltillo bean 
protein isolated (Phaseolus vulgaris L.) and xanthan gum. Isolation of the protein was 
carried out by alkalization (NaOH 1N), acidification (HCl 1N) and centrifugation (5000 
rpm) of a dispersion of bean flour. The gels were made according to a factorial design. 
The gels were heated at 90 °C for 30 minutes, after cooling, δgluconolactone was 
added as gelation inducing agent, the gels were incubated 12 hours before their 
analysis. The thermal properties of the mixed gels were determined by differential 
scanning calorimetry (DSC) using a Q2000 calorimeter (TA Instruments). The gels 
were encapsulated in airtight aluminum pans and analyzed in the temperature range 
of 20 to 200 °C at a heating rate of 5 °C/min. The results show two endothermic peaks 
for mixed gels, the first peak is in a temperature range of 73.6-88.2 °C, this suggests 
that the denaturation of proteins of lower thermal stability was carried out, as is the 
11S fraction. The second endothermic peak oscillated between 96.5-115.6 °C, this 
peak is due to the breakdown of heatresistant protein fractions, in this case the 
subunit of vicilin 7S. The endothermic peaks are out of phase due to the concentration 
of protein and xanthan gum in each gel.  
  
  
Keywords:	Phaseolus vulgaris L.; protein; xanthan gum.  
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The Hass avocado is a sub-tropical fruit consumed in diverse countries. In México, 
local markets are important points of sale for avocados where they are stored at 
ambient temperature, exposed to several environmental contamination sources, and 
largely handled by sellers and buyers. The knowledge of aerobic plate count (APC), 
Enterobacteriaceae (EB), coliforms (C), Escherichia coli (EC), yeasts and molds 
(YM) counts can reflect the degree of freshness, lack of hygiene and inadequate 
storage during its commercialization, or EC could be used as an indicator of possible 
fecal contamination. One hundred Hass avocados were purchased in 20 stores of 
10 local markets in Guadalajara, Jalisco, Mexico to investigate the populations of 
APC, EB, C, EC and YM on the fruit that is sold in local markets. In each 
establishment was acquired 5 pieces, which were transported to the laboratory in 
polyethylene bags at 25°C for immediate analysis. Decimal dilutions were prepared 
from fruit rind for determine the counts of indicator groups with Petrifilm™ method, 
according to manufacturer instructions. The isolation frequency of indicator groups 
on avocado surface was: 99% for APC, 93% YM, 86% EB, 87% C, and 16% EC. 
The intervals of counts (Log CFU/avocado) were 4.3-9.0 for APC, 3.3-8.4 C, 3.3-7.0 
YM, 3.3-8.2 EB, and 3.3-7.2 EC. Avocados commercialized in markets are a source 
of microbial groups in variable levels. The presence of EC suggest that avocados 
could be a potential source of enteric pathogenic bacteria.  
 
 
Keywords: avocados; indicator groups; commercialization. 

Microbiological profile of avocadoes
(Persea americana, var. Hass) commercialized in markets
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Bolis is a frozen product made from natural fruit juices or from a sugary solution 
added with artificial colors and flavors, which can include milk, and is wrapped in a 
high-density food-grade polyethylene bag. In this work, the hazard analysis and 
critical control points (HACCP) was applied as a preventive food safety approach 
to control some possible hazards in the manufacture of bolis, starting with the 
reception of raw materials and following with each of the steps of production and 
distribution, in order to allow any manufacturer to implement an effective safety 
system to produce a harmless product taking as reference the Official Mexican 
Standard NOM-218-SSA1-2011. “Products and services. Non-alcoholic flavored 
drinks, their frozen products, concentrated products to prepare them and 
beverages added with caffeine. Specifications and sanitary provisions”. The 
biological, chemical, and physical hazards that may exist in every step of bolis 
production were identified. The critical control points were chosen and the critical 
limits, monitoring, corrective measures, records, and verifications were established. 
The potential food-safety hazards identified were: pathogens from milk and fruits 
such as Salmonella spp. and E. coli O157:H7, and metal fragments from screens 
and mixers. The critical control points and the respective critical limits included: 
screening (without metal fragments), overrun (without metal fragments), 
pasteurization (72°C, 20 s) and freezing (4°C). The implementation of the HACCP 
system in bolis manufacturing can effectively ensure the product safety and quality, 
expand the market, and improve the efficiency of the company.  
 
Keywords: HACCP; Bolis; Food safety. 
 

Implementation of a HACCP management system
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 To develop good quality thinking in students; critical, capable of processing and 
reworking the information it receives; creative, that is to say generator of alternative 
ideas, of new and original solutions, and a cognitive goal. Participatory action 
research activities are proposed in the classroom for the final project of the course 
whose methodology evaluation and results are discussed in the work. In addition, a 
strategy to evaluate the activity is presented, emphasizing the coevaluation, self-
evaluation and feedback of the students' performance. By mutual agreement the 
contents of the works, schedules of consultancies, as well as the presentations are 
scheduled, it is convenient to point out the work of advising (tutoring), that is 
provided extra class, it is useful to monitor the development of the work and to 
guide the revision bibliographic A qualitative evaluation of the group's performance 
in the course was made observing that it increased the intrinsic motivation of the 
students, the participation in the activities of the course and the development of the 
necessary competences for team work. In quantitative terms, it decreased in the 
rate of failure of the subject as well as the final average obtained for the 
accreditation of the subject. Compared with the obtained in courses in which this 
methodology was not applied. Our students already have methods to learn to 
appropriate the new information and they are creating their own scaffolding of 
concepts, they are capable of developing mental maps of great importance for 
what is It is convenient to treat them as adults participating in the group's group 
decisions. We intend to practice values such as tolerance, respect, solidarity and 
exercise participative leadership to take from each one what they can give and 
respond according to their needs in the learning process we build together such 
are the postulates of andragogy.  
 
 
Keywords: 1 Participatory action research, 2 Evaluation, 3 Andragogy 
 

Evaluating the strategy participatory
research for the teaching of chemistry
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In the food industry it is important to have a department of Quality Assurance 

and Safety, this department plays a very important role within the company as it is 
responsible for releasing raw materials that enter the process, make checks during 
the different stages of the process and releases of finished product, all this in time 
and according to the specifications stipulated in the company's management system 
for the different products that are produced. 

The Quality Management System is described as a set of national and 
international norms and standards that interrelate among themselves to enforce the 
quality requirements that a company requires to satisfy the requirements agreed with 
its customers through continuous improvement. an orderly and systematic way 

There are several Quality Management Systems that, depending on the 
organization's turn, are the ones that will be used. All the systems are regulated 
under an international non-governmental organization called ISO, International 
Organization for Standardization (International Organization for Standardization). A 
company that makes baking yeast, which is raw material for the bakery industry, a 
segment of the market belongs to the community of Jews, Hindus and Muslims so it 
is necessary to be able to sell to potential customers that the products of the 
company have with a kosher certificate, said document is issued by a certification 
house such as KMD Mexico which sends annually to a rabbi to audit the facilities of 
the plant, review the raw material, equipment, that does not have a cross 
contamination with a non-kosher product ( Sometimes exclusive production lines are 
requested for products certified as kosher). Kosher certificates from raw material 
suppliers are requested to ensure that everything that is used for the formulation of 
a product meets the standards of Jewish diets. 
 
 
Keywords: Quality Assurance; safety; quality management system; yeast 

Implementation of good laboratory practices
in the area of quality assurance and safety in

the yeast industry for baking
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This study focuses on Queso Bola manufactured in Ocosingo, which can be 
roughly compared to Edam cheese. Queso bola has a double layer, the innermost 
of which is a soft cheese paste, and is made from unpasteurized or non-skimmed 
milk, which is allowed to ripen for 21 days. The external layer is made with 
skimmed milk and is more of a “pasta filata”. The milk used for this cheese 
originates from double purpose, free range cattle raised in the state of Chiapas. 
 
The objective of this research was to design a methodology and a guide for the 
sensory analysis of Ocosingo Queso Bola cheese, by means of recruitment and 
training of a specialized panel. 
 
The methodology consisted in recruiting panelists, for which the Faculty panelists 
with highest scores for the tested attributes were taken into account. The design of 
the methodology included a thorough training with this cheese. Sensory language 
used was taken from previous research, as well as vocabulary generated from 
Qualitative Data Analysis (QDA). Afterwards, reference samples were selected in 
agreement with the panelists, who set a standard of minimum and maximum 
intensity for each sample. The technical tool was developed and was translated 
into a guide for the sensory evaluation of Ocosingo Queso Bola cheese. 
 
To conclude, this visual, didactic and descriptive guide will serve to perform the 
sensory analysis of this cheese via the assessment of the attributes of the two 
cheese layers in Queso Bola. The inside was evaluated for appearance (color and 
creaminess), tactile sensation (humidity, fat sensation and integration), aroma 
(lactic acid), flavor (butter and serum), taste (salty and acidic) and mouthfeel 
(solubility and adhesion). The outside layer was evaluated for appearance (color), 
tactile sensation (elasticity and softness), odor (caprylic acid), flavor (butter) and 
taste (salty and bitter). 
 
Keywords: Sensory; Queso Bola; Ocosingo. 
 

Didactic guide for the sensorial 
analysis of “Queso bola de

 Ocosingo”, Chiapas
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Currently, the information technology and communication (ICT), is a this tool in 
media, education, web pages, among others, having different information from 
different sources, which is reviewed by the society in general. 
 
Regarding education; not missing some means, where to read the growing 
number of existing national and international educational trends, and at the 
same time, each of them proclaiming themselves as current and novel. 
 
Therefore, it is a problem choose between this world of information, educational 
trends is the most relevant to modern times, considering that some belong to 
developed countries or who have worked for decades in such trends, with the 
support of information and communication technology, what causes that both 
professors and students, meet the dilemma of what educational trends, that will 
really bring you value its method of teaching or learning. 
 
This work presents the educational trends that are more "defined and promising" to 
our times and current needs, based on the information technology and 
communication, as well as give our point of view as a teacher and an Overview of 
each. 
 
 
Keywords: Trend educational 1, learning 2, learning capacity 3, equal education 4, 
and meaningful learning strategy 5. 

The technological tools as educational Trends
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Arduino is a free hardware board that includes a reprogrammable microcontroller. 
Several sensors and actuators are easily connected to that board. Also, it is a free 
programming language and environment which allows the machinery or 
instrumentation of interest to follow the previously programmed instructions. In this 
work an Arduino Uno board was used and programmed to use an ultrasonic 
distance sensor as a water level sensor in a 10 liter tank. A digital support was 
designed in a 3d program to be able to place the sensor, the Arduino Uno board 
and the LCD screen on the tank where the level would be measured. The digital 
support was printed (manufactured) using a 3d printer. It has been made possible 
to apply Arduino for our industrial instrumentation and control teaching, although 
not free of some initial complications. The level sensor has worked properly and 
has provided correct readings. In the design of parts, accessories or prototypes 
and for teaching, 3D printing can be a great assistant. 
 
 
Keywords: Arduino, 3D printing, engineer education, instrumentation and control. 
 

 
 
 
 
 
 

 

Latest technologies application (Arduino and 3d Printing) 
in the teaching of biochemical engineering 
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Biodiesel is made from animal fat or vegetable oil that are 98% triglycerides. Each triglyceride 

molecule is formed by three molecules of fatty acids linked to a glycerol molecule, the reaction 

consists in separating the fatty acids from the triglyceride, with the help of a catalyst and joining 

each of them to a molecule of short chain alcohol (methanol or ethanol); This reaction is called 

transesterification. The objective of this work was to characterize and elaborate biodiesel from 

lard. the results obtained from the characterization were: saponification index of 157 mg KOH / 

g, acid number of 0.06 mg KOH / g, according to these properties an alkaline transesterification 

was carried out using methanol at a molar ratio of 6: 1 and KOH as catalyst at 1% w / w. In 

general, a 1: 1 yield of biodiesel was obtained, density at 15 ° C 0.87978 g / cm3, viscosity at 

40 ° C 4.3618 mm2 / s, and an oxidative stability of 1 h 15 min. With this work an alternative 

fuel was obtained that helps the environment, by the reduction of greenhouse gases produced 

at the time of use and its production is practical, simple and economical. In general, it is 

recommended to add antioxidants to extend its oxidative stability. 
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Zeolites are crystalline structures that have been researched in the last decades in 
alcoholic fermentation, Valfor 100 is a patented type A zeolite, used in detergents, 
which has been shown to increase the yield of alcoholic fermentation by up to 20% 
(Inei-Shizukawa, 2009, Hernandez-Villa, 2016). Therefore, it is vital to generate new 
studies on zeolites that have similar or better effects than Valfor 100. From research 
and experimentation in our laboratory, a technology has been developed to process 
a type A zeolite with hydrothermal treatments, using a strong alkali and kaolin, a 
mineral of little biotechnological importance. The effect on the pH of this new 
synthesized zeolite at two different concentrations (200 mg / L and 400 mg / L) in 
the alcoholic fermentation broth was evaluated and compared with Valfor 100. It was 
found that this increase in the concentrations does not have a considerable change 
in pH, A great similarity with Valfor 100 in the stabilization of the pH in the culture 
media with the “Fermichamp” yeast strain was also observed with a similar 
performance as regards the pH kinetics profile. In turn a longer pH stabilization time 
of more than 72 hours was recorded. The effect of two different hydrothermal 
treatments on the mineral structure was evaluated by x-ray diffraction studies 
showing that a zeolite crystal structure is achieved. 
 
 
Keywords: Zeolite, alcohol fermentation, ethanol yield, broth pH 
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Aspergillus flavus is a saprophytic fungus that typically threatens crops such as 
cotton, peanut and maize. It consumes complex carbon sources via enzymatic 
degradation, due to the wide arsenal of hydrolases contained in its genome. 
Amylolytic enzymes are of particular importance since its substrate, starch, is a 
major component of the corn kernel. Regulation of these enzymes is under the 
control of the CreA carbon repressor that senses carbon concentration. In order to 
simulate a low carbon source environment such as the one found in nature, a Fed-
Batch culture was implemented. Two strains, A. flavus NRRL 6541 and A. flavus 
CECT 2687, were grown in a reactor with high or low concentration of glucose 
and/or starch. The substrate and extracellular protein concentration, as well as the 
amylolytic activity, were monitored over the course of the fermentation. It was 
found that for both strains, a limitation in the availability of nutrients triggers the 
production and hence activity of amylases compared to a batch culture with high 
carbon concentration, although the effect is more striking in A. flavus NRRL 6541. 
These results concur with the hypothesis that a low glucose concentration releases 
from repression genes that are involved in the utilization of less common carbon 
sources, such as complex carbohydrates. 
 
Keywords: Aspergillus, Amylases, Carbon Repression, Fed-Batch Reactor. 
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Earth is home to a variety of ecosystems populated by numerous living organisms. 
Extremophiles are microorganisms capable of growing in environments that were 
once considered unable to sustain life.  
Microorganisms that develop at high temperatures with low pH are an important 
source of biotechnological products used in high-temperature processes. These 
unique microorganisms are able to support such processes by producing a large 
amount of biocatalyst (thermozymes). 
The objective of this project was to isolate extremophile microorganisms from the 
crater-lake area of “El Chichon”, located in the State of Chiapas, Mexico. Two acidic-
thermophilic bacterial strains were successfully found during the course of this 
project: strain PA1 and strain PA2. Both, strains are non-pathogenic, gram-negative 
and spore-forming bacterium that are able to grow at pH 3-5 and 72°C. These two 
types of strains can grow in organic and inorganic nitrogen sources, but they have a 
disproportioned growth when cultivated in vegetable oils. 
Phylogenic analysis based on the 16S rRNA gene sequence, indicated a close 
relationship between the Alicyclobacillus spp and strains PA1 and PA2. The State of 
Chiapas, Mexico is considered an extremely biodiverse environment that supports 
all forms of life, including extremophilic microorganisms 

    
 
Keywords: Extremophiles; Chiapas; termophilic bacteria,  
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Porcine epidemic diarrhea (PED) is a non-zoonotic viral disease of pigs, caused by 
a coronavirus that causes vomiting and diarrhea with mortalities of up to 100% in 
susceptible piglets. 
The aim of the present work was to produce a fragment of the S protein of the porcine 
epidemic diarrhea virus (PEDv) which contains neutralizing epitopes to the virus. 
The expression system pET SUMO that allows the regulated expression of 
heterologous genes in Escherichia coli was used. In cell cultures, a minimal mineral 
medium with glucose was used as the sole carbon source at a concentration of 10 
g / L. For the induction of the heterologous protein, 1 % W / V lactose was used. 
Cell growth kinetics was performed in shake flasks. After adjusting the experimental 
data for biomass growth and substrate consumption, the kinetic parameters were 
calculated (μMax, 1.18 h-1, Td, 35 min, Yx/s, 0.138 gg-1). The optimal time for 
induction with lactose (Ti, 6 h) was determined. The expression of the protein was 
carried out and a sample was taken every hour post-induction, to identify the 
expression by Western Blot. 
The recombinant protein was obtained in an insoluble form, so a solubilization 
process will be needed with some chaotropic agent, for subsequent purification by 
affinity chromatography. Polyclonal antibodies directed against the viral recombinant 
protein, will be necessary to demonstrate the antigenic activity of the same. 
 
 
Keywords: PEDv, Protein S, Heterologous. 
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Paclitaxel is an anti-cancer drug approved by the FDA since 1992, it is mainly 
produced by direct extraction of the foliage of trees of the genus Taxus. The slow 
growth of Taxus trees limits the availability of paclitaxel to pruning periods ranging 
from four to ten years. The technology of plant cell cultures of the genus Taxus has 
become relevant in the worldwide production of paclitaxel, however the existing 
problems of growth of Taxus cells limits the industrial success of cell culture 
technology. It is widely reported that this type of crop usually lacks periods of clear 
exponential growth; this behavior limits the amount of cells available to produce 
paclitaxel and decreases the yield and productivity of the production process. The 
present contribution demonstrates how the use of a cell-synchronized culture and 
an improved culture medium allows obtaining up to three phases of cell duplication, 
which means a 300% increase in the maximum concentration of viable cells, the 
cellular synchronization was also able to sustain the viability of the culture during 
200 h more. The use of the process shown here would allow the development of 
high cell density cultures. In addition, by sustaining viability for a prolonged period, 
the production process of secondary metabolites such as paclitaxel in a same 
batch could be lengthened; this would significantly increase of the productivity in 
the industrial processes current.  
 
 
Keywords: Taxus globosa, anticancer, paclitaxel, cell culture 
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Themophilic bacteria are microorganism that mostly inhabit hot springs. They have 
been less studied due to difficulties in isolation and maintenance of pure culture. 
However, it has been reported that they have great biotechnological potential 
because they are producers of thermostable enzymes of importance in the chemical, 
food and biotechnology industry. so the objective of the project was to evaluate the 
growth of two thermophilic Geobacillus in culture media with different sources of 
carbon, nitrogen and salts; as well as to determine qualitatively the enzymatic 
activity. The two Geobacillus used in this study were isolated from the crater lake of 
El Chichón volcano in a previous work, the reactivation of the strains was carried out 
in lipase producing medium. To evaluate the growth kinetics of Geobacillus, five 
culture medium were studied: a) lipase-producing medium, b) base medium, c) PDA 
medium, d) minimum medium and e) mineral base medium. Incubation was 
performed at 71.2°C with 120 rpm shaking, for eight days, optical density was 
determined as a measure of microbial growth. The enzymatic activity was 
determined qualitatively with the Apy Zym Kit and in Petri dish with specific 
substrates. The type of culture medium had an influence on the kinetic behavior of 
the microbial growth, while the morphology was very similar although it did influence 
the size of the colony, mobility and production of spores with malachite green 
staining. Both Geobacillus were able to produce different extracellular hydrolytic 
enzymes such as amylase, cellulase, pectinase or lipase of importance mainly in the 
food industry. The two Geobacillus studied have a potential for biotechnological 
application due to their capacity to produce multiple enzymes. 
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INTRODUCTION. Aquaponics is a sustainable alternative to mitigate water 
pollution by agro-industries. The rate of nitrogen consumption in plants is linked to: 
nutrient concentration, light intensity, humidity, temperature and carbon dioxide 
concentration. OBJECTIVE. To perform an economic feasibility assessment and 
process engineering for the preparation of biofertilizer from an aquaponic system. 
METHODOLOGY. After a market study was carried out, a technical study for the 
location of the plant and distribution of activities, process engineering to determine 
the input and response variables of the process, and scaling of industrial plant to 
determine the cost of equipment and services were performed. Process 
optimization was calculated by response surface. Finally, an economic study was 
carried out to evaluate the viability of the project. RESULTS. A potential quantified 
demand of 542.86 tons for 2016 and 654.14 for 2021 was found, with an 
unsatisfied demand of 199,298 tons/year. The production plant location was set to 
San Antonio, Comala (Colima), and was designed to meet 5% of the unsatisfied 
demand for 2021 (11,778.1 Ton/year). The production ratio of nutrient solution 
was: y= 0.057x+0.4547 (R2= 0.8676). The production ratio of 
metabolites/residence time (h) in the reactor was: y= 0.0002x2-0.0014x+1.3422, 
(R2= 0.9317). The water loss/residence time ratio in the evaporator was: y= -
0.4592x2+13.17x+17,045 (R2= 0.9257). The optimum values found were: F2= 370, 
DT= 40, DF= 0.70, F28= 65 and F23= 600. The economic analysis showed a 
profitability of 18.89. CONCLUSIONS. Aquaponics as a technique for the 
production of organic fertilizer is viable and can be carried out in communities with 
certain climatic characteristics for the development of fish. 
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Soy milk is used in several developing countries as an important nutritional component, 
because it contains bioactive compounds as isoflavones and phenolic compounds, among 
others. However, the consumption of products made with soy is often limited by the presence 
of antinutritional factors, which reduce the nutritional value of foods because they interfere 
with the minerals bioavailability and the digestibility of proteins and carbohydrates. There 
are many reports that the fermentation with lactic acid bacteria (LAB) has been used as a 
strategy to reduce the antinutritional factor content and improve the characteristics of these 
foods. In our laboratory, two LAB have been isolated of “taberna” which have been showed 
a probiotic potential. For that, the aim of this work was to evaluate the effect of soy milk 
fermentation using Lactobacillus plantarum BAL-03-ITTG and Lactobacillus fermentum 
BAL-21-ITTG on antinutritional factors content. Soy milk was obtained of soy kernels and 
subjected to a thermic treatment (12 lib/in2, 12 min). After, soy milk was inoculated with 1% 
(v/v) of an inoculum developed during 15 h and it was incubated at 37°C in Erlenmeyer flask 
which were incubated without agitation. Samples were obtained at 0, 6, 12 and 24 h for cell 
growth and antinutritional factor content. Results show that the soy milk did not contain 
trypsin inhibitors. After 24 h, the L. plantarum and L. fermentum growth until 3.5 and 4.5x108 
cfu/mL. The phytate content decreased significantly (p≤0.05) during fermentation for LAB 
both. The phytate content in soy milk fermented decreased 16 and 21% using L. plantarum 
BAL-03-ITTG and Lactobacillus fermentum BAL-21-ITTG respectively. Results showed 
that both strains can to hydrolyze the phytate in soy milk, thus improving the nutritional value 
of the soy milk. 
 
 
Keywords: Phytate; Probiotic; Fermentation; Trypsin inhibitor.  
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Fermentation in vegetables is carried out spontaneously by native 
microorganisms or induced by starter cultures with lactic acid bacteria (LAB). 
During fermentation, these microorganisms modify the substrates biochemically 
and organoleptically into edible products that are culturally accepted by worldwide 
consumers.  

The aim of this study was to isolate, characterize and identify the lactic acid 
bacteria found during the spontaneous fermentation of habanero pepper puree. 

Spontaneous fermentation of habanero pepper puree was carried out for 
three months at room temperature into containers specially designed for this 
process. Samples were taken every week during the fermentation process for 
subsequent analysis. Serial dilutions of the samples were made and plated onto 
deMan-Rogosa Sharpe agar, supplemented with L-cistein/HCl and added with 
bromophenol blue (BPB), followed by incubation at 35°C for 48 h for isolating 
presumptive mesophilic lactic acid bacteria. The isolated strains were purified and 
Gram stained. Genomic DNA was extracted using the Gentra Puregene kit 
(Invitrogen). Two primer pairs were used to amplify 16s rRNA gene fragment of 
lactic acid bacteria, then sequencing were performed. The taxonomic strain 
identification was made by comparing the sequences of each isolate with those 
reported in the GenBank database.  

Isolates were biochemical characterized using API 50CH (Biomériux) and 
taxonomic identified. Seven strains were identified: four belonging to the genus 
Bacillus and  three to the genus Enterococcus. Further studies are necessary to 
know the fermentative potential of lactic acid bacteria isolated, characterized and 
identified in this study. This information can contribute to the development of starter 
cultures with predictable characteristics for use in commercial production with 
stable and consistent quality. 
 
Keywords: Lactic acid bacteria; Fermentation; Habanero pepper puree 
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The corn is one of the main foods consumed worldwide, Mexico produces near 2% 
of world’s corn production, for every ton of corn grain produced, there is discarded 
around 170 kg of corncob. The composition of the corncobs is 45% of cellulose, 15% 
lignin, and 33.6% hemicellulose. Heteropolysaccharides compose the hemicellulosic 
fraction and it consist from 48% to 54% by xylans. These polysaccharides are rich 
in glucose and xylose, but mostly in this last, both ferment to obtain compounds of 
commercial interest. Xylose contained in corncob ferments to xylitol by yeasts from 
the Candida genus in semi-aerobic media. Multiple monomers of glucose compose 
the cellulosic fraction, glucose ferments to most of biotechnological products like 
bioethanol, citric acid and lactic acid. However, hydrolysates of agroindustrial 
residues also contain inhibitors as HMF, furfurals and phenoli c compounds derived 
from lignin. The aim of this work is to optimize the acid hydrolysis of polysaccharides 
contained in milled corncobs for biotechnological products fermentation. The 
optimization was made in order to minimize the concentration of HMF and maximize 
xylose content, through a Box-Wilson design with two factors which are mesh size 
(16 to 250 in Tyler scale) and sulfuric acid concentration (1.4 to 2.1 % (v/v)) at five 
levels each factor. The concentration of glucose and xylose in hydrolysates were 
quantify through HPLC coupled to refraction index (RI) detector. The hydrolysates 
from mesh 32 shown to have around 20 g L-1 xylose concentration, while smaller 
particle size hydrolysates had around 11 g L-1 of xylose, this is possibly due to the 
increment in viscosity within the hydrolysate. A glucose concentration of 11 g L-1 
presented in hydrolysates with lower concentrations of acid, compared to 7 g L-1 
obtained with higher acid concentrations, higher concentrations convert sugars to 
furans derivates.  
 
 
Keywords: xylitol, corncob, optimization, particle size 
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The present research project was developed in the Technological Institute of 

Morelia, during the period from June to September 2017. In it was carried out the 

production of citric acid using as a carbon source the biomass of the water hyacinth 

in semi-solid fermentation at the level bioreactor The following process variables 

were evaluated; particle size, agitation speed and aeration, L / S ratio (liquid / solid), 

heat treatment of the lily, pH, and the effect of Tween 80% (v / v) on the production 

of citric acid. The fermentations were carried out at the bioreactor level with a working 

volume of 300 ml, the media were inoculated with 5 propagules of 1 cm in diameter 

and incubated at 30 ° C, evaluating the production of citric acid, pH and growth of 

biomass every 24 days. h for 8 days. The results obtained indicate that the solid-

liquid ratio, pH, Tween 80% (v / v) and the particle size were the most significant 

components that affect the production of citric acid. The maximum production 

obtained was 2.3 g / L in a time of 168 hours, with a production of biomass in dry 

base of 36.63 g / L, yield product-biomass of 0.062 and a volumetric coefficient of 

mass transfer (KLa) equal to 0.538 min-1. 

 

 
Keywords:  Aspergillus niger, semisolid fermentation, intracellular protein, 
yield product-biomass YP/S 
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The use of enzymes in industrial processes has created the need to reduce their 
costs. Their immobilization in hydrogel beads of calcium alginate is considered a 
low cost method and, in the presence of a poly-cation such as chitosan, it is 
possible to obtain a more stable support and reduction the pore size; therefore, 
increasing the efficiency of immobilization. For that reason, in this study it was 
proposed to evaluate the effect of the concentration of chitosan and protein on the 
activity in the alginate-chitosan beads. To do this, three concentrations of chitosan 
(0.25, 0.50 and 0.75%) and two of protein (0.4 and 0.5 mg / mL) were evaluated, 
using an alginate concentration of 2.5%. The enzyme-support complex was 
characterized by evaluating the immobilization efficiency of the enzyme, the effect 
of pH (3.5-6.5) and temperature (29-47°C) on the enzyme activity. It was observed 
that all concentrations of chitosan evaluated favored an efficiency of protein 
immobilization greater than 90%. The best results was the combination of 0.25% of 
chitosan and 0.5 mg/mL of protein, with an immobilization yield of 95.42 ± 0.98%, 
at pH of 6, which showed the highest activity at temperature of 47 °C. It can be 
concluded that concentration of chitosan in beads affects the binding efficiency; 
however, it does not have a significant effect on enzymatic activity; thus the lowest 
concentration was selected. Additionally, the enzyme concentration does not have 
a significant effect on the percentage of enzyme immobilized but it affects the 
enzymatic activity. 
 
Keywords: Protein immobilization; Enzyme-suport; Enzymes. 
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The fermentation musts for mezcal production are of interest because are a rich 
source of microorganisms with industrial applications, among which the yeasts 
stands out as producers of bioethanol. The present study had the objective of 
identify, and kinetically characterize twenty-five yeasts isolated from mezcal 
fermentation musts as bioethanol producers. Rapid identification system API 20 C 
AUX® for yeasts was used, as well as observations in microscope and colonies on 
petri plates. Kinetic characterization was made in synthetic medium with fructose, 
without agitation at 30 ° C. During the fermentation was quantified the biomass, 
ethanol production, and residual fructose. The specific grow rate (μ), biomass – 
substrate yield (Y x/s), product – substrate yield (Y p/s) and volumetric ethanol 
productivity was calculated. Twenty-five yeasts isolated were identified: 17 as 
Candida, 6 as Saccharomyces and 2 as Kloeckera. Specific grow rate calculated in 
the different species of yeasts had values between 0.109 and 0.011 h-1; biomass – 
substrate yield were between 0.877 and 0.093 g cell/g fructose. The highest values 
for specific grow rate and biomass – substrate yield were found in strains of 
Saccharomyces. We found concentrations of ethanol produced between 2.3 and 
20.7 g/L, while product – substrate yield had values between 0.076 and 0.455 g 
ethanol / g fructose; finally the volumetric ethanol productivity was between 0.309 
and 0.067 g/L·h.  The highest values of these parameters were found in the strains 
of genus Candida. The genus Candida predominates in the isolates studied, being 
the group of yeasts with the highest ethanol production compared to Kloeckera and 
Saccharomyces, which had higher rates of cell generation. 
 
 
 
Keywords: Bioethanol production; yeast characterization; Saccharomyces; 
Candida 
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Corn cob (CC) is composed of 15% lignin, 35% hemicellulose and 45% 
cellulose. Hemicellulose is mainly composed of xylose (48-54%) and arabinose (33-
35%).  Xylose contained in this agro-industrial waste can be used to obtain xylitol, a 
polyalcohol with diverse industrial applications. Usually, xylitol is obtained from 
catalytic hydrogenation process of xylose, previously hydrolyzed from lignocellulosic 
biomass, that takes place under extreme conditions of pressure and temperature. 
The acid hydrolysis of polysaccharides promotes the formation of toxic compounds 
which inhibit yeast growght in the fermentation step for xylitol biosynthesis. Thus, the 
objective of this work is to obtain xylitol from fermentation of corn cob hemicelluloses 
by Candida tropicalis, Candida guilliermondii and Debaryomyces hansenii. The CC 
was cut and dried. Subsequently, it was ground and sieved. The ground product was 
subjected to an alkaline treatment with NaOH to extract the hemicellulosic fraction, 
which was used as a carbon source for the adaptation of yeasts in culture media 
with different concentrations of hemicelluloses and yeast peptone dextrose medium 
(YPD). D. hansenii showed the best growth at the highest concentration of 
hemicellulose. The fermentations were carried out using an experimental Box Wilson 
model, evaluating different times and temperatures. The highest production of xylitol 
was presented at 30 ° C at 187 h in D.hansenii obtaining 0.84 g / L. C. guillermondii 
showed a lower production with 0.49 g / L at a temperature of 25 ° C to 167 h, while 
C. tropicalis produced 0.24 g / L under the same conditions  
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Habanero pepper (Capsicum chinense) may be a potential source of carotenoids, 
which give its characteristic color. Pressurized liquids extraction (PLE) is a feasible 
alternative to conventional extractions due to the use of high pressure promotes the 
penetration of the liquid solvent through the food matrix. PLE can perform with liquid 
solvents above its normal boiling temperature. Therefore, the aim of this study was 
the evaluation of PLE temperature, pressure, solvent type and number of extraction 
cycles on the red habanero pepper carotenoids extraction. Extractions were 
performed on a Dionex ASE 200 extractor (Dionex Corp., Sunnyvale, CA, USA). 1 g 
of dry sample was mixed with 8 g of sea sand and placed in an 11 mL stainless steel 
extraction cell. The extraction chamber was filled with solvent (acetone (A), hexane 
(H), or a mixture A:H 50:50,v:v), pressurized between  50 to 150 atm, heated 
between 40 to 80 °C, and with different number of 5 min extraction cycles (1 to 3); 
all in agreement with a Box-Behnken design. The extracts were analyzed by HPLC-
DAD for total carotenoids (capsanthin, zeaxanthin, β-criptoxantina and β-carotene). 
The best extraction conditions with respect to total carotenoids yield were acetone 
at 80 °C, 50 atm, and one extraction cycle. This method could be appropriate as a 
faster technique for carotenoids analysis and extraction. 
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Aspergillus niger is a filamentous fungus widely distributed in nature and used for 
the production of industrial enzymes. This fungus is able to produce multiple plant 
cell wall-degrading enzymes such as xylanases and arabinoxylanases. Maize is 
cultivated around the world and is used for human consumption as well as industrial 
applications. In Mexico, corn is mainly used to produce tortillas, which are prepared 
with dough obtained from a process consisting of the alkaline cooking of corn seeds, 
called nixtamalization. A by-product of this process is the surplus cooking broth 
called nejayote. It contains a high amount of polysaccharides, making it a valuable 
material that can be used as a growth medium for certain microorganisms that 
possess the enzymatic potential for the utilization of these polysaccharides (xylan 
and arabinoxylan). In this work, nejayote is used as a carbon source in a submerged 
fermentation of A. niger to produce xylanases (XYL) and arabinoxylanases (AXYL). 
These enzymes have potential use at the industrial level, thus obtaining value-added 
products from an everyday pollutant. XYL and AXYL were produced in A. niger 
fermentations at the flask level. The enzyme activities were measured, obtaining a 
higher XYL activity compared to the AXYL activity [XYL=180 U/mL, AXYL=12 U/mL]. 
The culture has been optimized by several factors, two of which are statistically 
significant: increasing the working volume of the flask and the amount of nejayote 
used. Therefore, decreasing the oxygen available in the medium and increasing the 
carbon source favor the production of XYL and AXYL. 
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The jalapeno peppers in vinegar are foodstuff used as a condiment, made with the 
appropriate grade of maturity, subjected to the pickles process and packaging in a 
liquid medium, it consist in acetic acid, adding vegetables and spices. On the 
cheese industry, the biggest pollutant is the whey, it is affecting water effluents, 
contributing to the high DBO and DQO. The present document intends to use the 
whey, taking advantage of this grade of acidity for a pickled dish, giving to it an 
added value and in this way minimizing environmental pollution and at the same 
time standardize the technique for fermented chilies. The objectives are to 
standardize a homemade technique for the preparation of pickled chilies with 
whey, through a kinetic fermentation and make a sensory analysis of acceptance 
or rejection for untrained judges. The whey was clarified and pasteurized adding 
the necessary ingredients for the preparation of the pickled. During the 
fermentation a physicochemical analysis was done as referenced in NMXF-121-
1982. The fermented jalapeño pepper in whey, after a month of storage suffer a 
degradation in their texture and it has integrated to the medium. The results 
obtained during the kinetics of the fermentation show that a product with similar 
pharmaceutical characteristics was obtained similar to commercial jalapeño 
peppers in vinegar. In this way, the standardization of a homemade technique in 
the elaboration of fermented chilies in whey is achieved. The processed product 
has the specifications required by the Food Standard for humans: jalapeño 
peppers in vinegar or pickle (NMX-F-121-1982). The milk acts as a preservation 
medium due to the acidity it imparts. The pickled acquires a flavor characteristic 
and a characteristic scent in chilies, giving acceptability in color, odor, appearance 
of the pickled, aroma and texture, thus having a standardized technique for 
jalapeño peppers fermented in whey. 
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The wine according to the OVI, It is a drink resulting from the total or partial alcoholic 
fermentation of the grape mosto. Several legislations contemplate that the wines 
coming from most of fruit must be named as "wine of ..." accompanied by the name 
of the fruit, loquat, from the State of Veracruz (Eryobotria japonica), is an exotic fruit 
with a fleshy orange edible pulp, aromatic, with a sweet-acid flavor, with its own 
characteristics to make a fruit wine and thus give an added value to the fruit that is 
found in the wild. 
 

 
Characterize physicochemically the medlar pulp of loquat (Eryobotria japonica): 
°Brix, acidity, humidity, pH, direct and total reducing sugars,% acidity, and develop 
fermentation kinetics through time measuring parameters such as ° Brix, pH,% 
acidity, % direct and total reducing sugars,% ethanol, methanol, flavor. 
 

 
The fermentation carried out in temperature and controlled time, where pH, ° Brix, 
alcohol concentration, methanol, flavor, color and aroma were determined. The 
physicochemical determinations were made by techniques: AOAC and NOM. 
 

. 
The optimal physicochemical properties of the fruit are: 64.23% humidity, 3.7 pH and 
11 ° Brix adjusting to 18 ° Brix using sucrose, calculated by the specific gravity for 
each liter of juice (mosto). By means of a fermentation kinetics suitable conditions 
were found to elaborate the loquat wine, with ideal characteristics of color, flavor, 
aroma acceptable by untrained judges. 
 

. 
The results show the obtaining of a wine: Dry, young and clarified. With 
physicochemical characteristics from Official Mexican Standard. 
 
Keywords: Medlar; Fermentation; Kinetics; wine.  
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Products formulation with bio-insecticide activity has as a main purpose to preserve 
its virulence and viability by long time, as well as to maintain its easy application and 
to resist adverse climatic conditions when it is applied. The objective of this work 
was to prepare products with bio-insecticide activity based on spores of Beauveria 
bassiana and to evaluate its virulence, viability and adherence. The bio-insecticides 
products were prepared using natural ingredients such as Beta vulgaris, Opuntia 
ficus-indica and Aloe vera. The spores of Beauveria bassiana were produced in solid 
substrate and in submerged culture. All the ingredients in aqueous phase were 
mixed and dried in a tray drier at 35°C. At once, the product was packing in glass 
containers, where the relative humidity was 30%. The virulence was probed on 
larvae of Galleria mellonella. The product´s spores was germinated in submerged 
culture to evaluate the viability. The adherence of the product was determined on 
glass slide and on leaves of Ligustrum vulgare. The bio-insecticide product 
constituted by Beta vulgaris and Opuntia ficus-indica with spores obtained in 
submerged culture had the higher virulence (100% in seven days) and the higher 
viability (98% in two months). The adherence of this bio-insecticide product was 
100% on glass slide and leaves Ligustrum vulgare. The type of dried used in this 
work compared with the spray drying, where a microencapsulated spores are 
obtained, was in advantage because the viability obtained in this work was higher 
than that of spores attained by spray drying. 
 
 
Keywords: Formulation, Virulence, Viability, Galleria mellonella 
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A bio-insecticide must to have a high virulence and a low cost to compete favorably 
with chemical insecticides. The production of blastospores of entomopathogen fungi 
in a liquid medium is considered a suitable biotechnological process from the point 
of efficiency and profitability. While the solid culture involves the growth of 
microorganisms on a moist substrate in the absence of free water. The 
entomopathogen fungus Beauveria bassiana produces conidia when it grows in solid 
substrate and blastospores when it grows in submerged culture. Both, conidia and 
blastospores have different morphology and there are literature indicating that the 
conidia are more virulent than the blastospores. In another hand, there are literature 
that mentions that virulence is similar. Therefore, the objective of this work was to 
find some relation between morphology and virulence of the infective propagules 
produced by Beauveria bassiana. To do that, Beauveria bassiana grew up in culture 
media with different chemical composition, where the morphology of the infective 
propagules obtained was different. In addition, the fungus was cultivated in PDA 
medium. Once the infective propagules were produced, they were harvested and 
used, at a concentration of 106 spores/mL, to infect larvae of Galleria mellonella. 
Besides, the infective propagules were measured by means of digital image 
analysis. The infective propagules more virulent were the conidia obtained in PDA 
medium. The conidia were the infective propagules smaller and spherical than the 
blastospores. The size and form, as the hydrophobic surface of the conidia can to 
explain a higher interaction with the larvae and therefore its higher virulence.  
 
 
Keywords: Blastospores, Conidia, Bio-insecticides.  
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The 4-aminobenzene sulfonic acid (4-ABS) is an aromatic amine widely used in the 
synthesis of azo dyes, antibiotics, optical brighteners, as a reagent for the 
determination of nitrates and in other chemical reactions, therefore, this compound 
is present in the effluents of various industries and because the sulfonic group is a 
highly recalcitrant and toxic compound for freshwater fish. A very similar behavior 
presents the fungicide tebuconazole because it is a molecule of high molecular 
weight very difficult to biodegrade and that is widely used for the protection of 
crops of social and economic interest. The tebuconazole has been detected in 
surface waters causing severe problems of water contamination, since it is 
reported as a very toxic fungicide for aquatic organisms with long lasting harmful 
effects. Unlike the 4-ABS there are few works related to the biodegradation of the 
fungicide and some papers report the need for a co-substrate for its degradation. 
For these reasons, the objective of this work was to evaluate the effect of 4-ABS 
on the biodegradation of the fungicide tebuconazole. 
The evaluation was made in continuous culture using a packed-bed column, with 
the microbial community immobilized in volcanic stone fragments (tezontle), the 
concentration of 4-ABS was 50 mgL-1 and tebuconazole 25 mgL-1 using the 
commercial mixture Folicur.  The loading rates of the mixture (4-ABS plus 
tebuconazole) was modified and for each tested flow, once the dynamic equilibrium 
state was reached, the residual concentration of the xenobiotics was determined 
spectrophotometrically and by HPLC. Up to volumetric loading rate of 14 mgL-1h-1 
the presence of the fungicide did not affect the degradation of the 4-ABS obtaining 
efficiencies of close to 80%, but the presence of the aromatic amine favored the 
degradation of the fungicide by the microbial community since to volumetric loading 
rate of 13 mgL-1h-1 the efficiency of tebuconazole was 60% and it was 4-ABS as 
soon as a removal of 13% was achieved. 
 
Keywords: 4-ABS, fungicide, tebuconazole, volumetric loading rate, microbial community 
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Yolanda Retama Ortiz Diana Ivette Arrez Paxtian Direcciones de afiliacion  

 

Introduction: The main natural pigments used are of mineral or biological origin. The 

need to get less expensive pigments given the scarcity of some colors, such as blue, 

led to the appearance of synthetic pigments. Considering the current problem that 

exists in obtaining more colors in natural pigments, the search for pigments in yeasts 

that can give a diversity of colors is completely justified and this can occur in existing 

yeasts in dairy products. 

Consumers are increasingly concerned about the technological, nutritional and 

safety quality of the food they eat. In recent years, emphasis has been placed on 

nutritional quality, since the pace of current society leads, in most cases, to poor 

nutrition. The acceptance of consumers is given, in the first instance, by the 

technological quality of the products. For this reason, the search for pigments in 

yeast is completely justified. Objectives: Isolate, characterize and select 

carotenogenic yeasts from buffalo milk, with industrial potential. Main methodology: 

Medium Agar CPM Dilutions sowing by extension plates incubated at 37 ° C growth 

colonies Results Rhodotorula mucilaginosa, Serratia marcescens was identified. 

Conclusion: It is possible to obtain carotenes from bufala milk for future industrial 

uses. 

 

Keywords: <Carotenes; Rodothorula; milk; buffalo> 
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Bioprocess Engineering Laboratory, Biochemical Engineering Department. National 
Biological Sciences School. National Polytechnic Institute. Avenida Wilfrido 
Massieu. Unidad Profesional “Adolfo López Mateos”, Zacatenco, Gustavo A. 
Madero. Ciudad de México. Gluconacetobacter entanii is an acetic acid bacterium 
which has been studied nowadays for the production of acetic acid and bacterial 
cellulose at the same time. In our laboratory research has been carried out growing 
Gluconacetobacter on different carbon sources (Gonzalez, 2016). Glucose, fructose 
and sucrose were tested alongside raw brown sugar (“piloncillo”). Growth was 
supported in all cases, though the biofilm formed was thicker and the cellulose fibers 
also thicker in the “piloncillo” medium composition. “Piloncillo” has increased supply 
levels of minerals like Magnesium and Calcium. Further research (Pérez, 2017) 
proved that glucose and fructose with calcium have a positive effect on the 
production of acetic acid. Glucose and fructose with magnesium have a positive 
effect on production of the bacterial cellulose, finally the strain grown in sucrose with 
increased magnesium and calcium showed a positive effect on production of acetic 
acid and bacterial cellulose. Current research tested the possibility to produce acetic 
acid at an acid pH with mineral acid (phosphoric acid) instead of acetic acid. Though 
growth was supported, it was meagre, thus confirming the precursor role of acetic 
acid in the vinegar process.  
 
 
 
 
Keywords: Gluconacetobater entanii; Acetic Acid, Bacterial Cellulose,  
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Arthrospira maxima is a cyanobacterium capable of growth on oxidized minerals 
(carbonate and nitrate) and light, at an alkaline pH (8.0 approximately). As a primary 
colonizer it shows a versatile metabolism synthesizing polymers as reserve material 
for nitrogen, phosphorous, and carbon (polysaccharides and lipids). A novel 
stoichiometric metabolic network model has been set up depicting the reactions 
leading from the photosynthetic systems and the Calvin cycle to the lower glycolysis 
and tricarboxylic acid cycle to the synthesis of polyhydroxipetenoate, cyanophycin, 
phycocyanin and chlorophyl. The model describes the intracellular redox balance. 
The cyanobacterium was cultured in the standard (Zarrouk) medium composition 
and in formulations increasing and or decreasing the carbon and nitrogen sources 
including a medium composition carrying only nitrate. The column reactors (400 mL) 
are set on a carrousel type support around a central white-light lamp and are mixed 
by air sparged at the bottom. Except for the medium carrying nitrate only, all runs 
showed up to a two-unit pH increase. The runs carrying 50% extra bicarbonate 
showed the highest pH increase and the lowest final cell concentration. Interestingly, 
the medium carrying no bicarbonate reached a final cell concentration as high as 
that of the standard medium and the most stable medium pH after 400 h of process. 
Atmospheric CO2 content in the air is the only source of carbon supporting this 
growth. Apparently, the reduction of the oxidized substrates to carbohydrate and 
protein results in proton up take and a corresponding increase in pH. A diauxie-like 
behavior is noted in the biomass, substrate and pH kinetics. 
 
Keywords: Arthrospira maxima, diauxie, growth kinetics 
 

 
 

 

The growth of Arthrospira maxima in light phase 
and its effect on the medium Ph 



Area Processes and Fermentations Engineering
21-23 March, 2018, Mérida, Yucatán, México

Abstract

321 JBBR ©2018 Colegio Mexicano de Ingenieros Bioquímicos

XXI Biochemical Engineering National Congress
X Biochemical Engineering International Congress

XVI Biomedicine and Molecular Biotechnology Scientific Meetings
Proceedings

                       

 
Ricardo Jiménez Waldo, Fernando Castañeda M.,  Hugo Velasco Bedrán.  

 
Bioprocess Engineering Laboratory, Biochemical Engineering Department. National Biological 
Sciences School. National Polytechnic Institute. Avenida Wilfrido Massieu. Unidad Profesional 

“Adolfo López Mateos”, Zacatenco, Gustavo A. Madero. Ciudad de México. 

 
Water reuse is a pressing need in view of the current world-wide water shortage. In 
situ processes appear to be a suitable alternative to traditional activated-sludge 
process plants. A novel process and equipment have been recently patented to 
diminish both the retention time and the volatile suspended solids outcome using a 
continuous process with activated-sludge adhered unto suspended carriers. A 300 
L prototype has been built at the Biochemical Engineering Department. A mixing and 
oxygen transfer system has been designed, set-up and characterized. The system 
comprises a recycle loop of commercial piping starting with a suction leg fitted with 
a screen at the entrance feeding a 1 HP continuous-use centrifugal pump which in 
turn drives the process water through a piping carrying a Venturi injector which 
aspirates air into the liquid stream. The air-water suspension is discharged into the 
bioreactor through a sparger located at the bottom center of the air-lift vessel. The 
vessel is served with independent feed and outlet streams. Two materials were 
tested to build the sparger and an acrylic sheet with 0.3 mm holes was chosen. A 
recycle flow rate at 40 L/min resulted in a gas aspiration rate of 6.5 L/min and a 
stream of 2.2 – 3.5 mm bubbles. The liquid velocity was measured as 0.14 m/s. 
Altogether the system displayed a mixing time of.18 s and a gas retention index of 
0.009. The oxygen mass transfer coefficient was measured as 39.5 h-1 at the riser 
bottom, 34.5 h-1 at the middle and 31.5 h-1, at the riser top. An average of KLaV´= 31 
h-1 was estimated. 
 
   
 
Keywords: Venturi injector; Adhered activated-sludge; Air-lift. 
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Arthrospira maxima is a cyanobacterium capable of growth on oxidized minerals 
(carbonate and nitrate) and light, at an alkaline pH (8.0 approximately). As a primary 
colonizer it shows a versatile metabolism synthesizing polymers as reserve material 
for nitrogen, phosphorous, and carbon (polysaccharides and lipids). A novel 
stoichiometric metabolic network model has been set up depicting the reactions 
leading from the photosynthetic systems and the Calvin cycle to the lower glycolysis 
and tricarboxylic acid cycle to the synthesis of polyhydroxipetenoate, cyanophycin, 
phycocyanin and chlorophyl. The model describes the intracellular redox balance. 
The cyanobacterium was cultured in the standard (Zarrouk) medium composition 
and in formulations increasing and or decreasing the carbon and nitrogen sources 
including a medium composition carrying only nitrate. The column reactors (400 mL) 
are set on a carrousel type support around a central white-light lamp and are mixed 
by air sparged at the bottom. Except for the medium carrying nitrate only, all runs 
showed up to a two-unit pH increase. The runs carrying 50% extra bicarbonate 
showed the highest pH increase and the lowest final cell concentration. Interestingly, 
the medium carrying no bicarbonate reached a final cell concentration as high as 
that of the standard medium and the most stable medium pH after 400 h of process. 
Atmospheric CO2 content in the air is the only source of carbon supporting this 
growth. Apparently, the reduction of the oxidized substrates to carbohydrate and 
protein results in proton up take and a corresponding increase in pH. A diauxie-like 
behavior is noted in the biomass, substrate and pH kinetics. 
 
Keywords: Arthrospira maxima, diauxie, growth kinetics 
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Fossil fuel sources will become depleted in the present century. Besides its 

use as a fuel, petroleum is a major raw material for numerous monomers for plastics 
synthesis. Thus, developing sustainable sources to replace oil-derivatives is an 
important biotechnological goal. Recent research points to cyanobacteria as 
pertinent “biorefineries” due to their flexible metabolism as also their capacity to grow 
on mineral media, carbon dioxide and light. Among them, Arthrospira maxima stands 
out. It is possible to process the biomass of A. maxima into valuable chemical 
compounds such as pigments, bioplastics, molecules with biological activity and 
production of intermediates of other petroleum-based substances. Among important 
metabolites in our laboratory research we identified pigments (chlorophyll a, 
phycocyanin); the bioplastic polyhydroxypentenoate (PHP) and cyanophycin in our 
A. maxima cultures.  Cyanophycin is a polypeptide consisting of a chain of coupled 
aspartic acid and arginine. Apart from being a pure source of these valuable 
aminoacids it displays a remarkable hygroscopicity. Polhydroxypentenoate is a 
polymer with plastic properties and high melting temperature, a promising bioplastic. 
Hydrogen is the cleanest fuel with the highest caloric content. The bulk market prices 
of medical grade chlorophyll, phycocianin and PHP were 65 USD kg-1, 250 USD kg-

1 and 363 USD Kg-1, respectively. A biomass productivity of 0.03 g L-1 h-1 was 
achieved using control medium, and according to the intracellular concentration of 
metabolites, productivities were calculated for PHP (0.018 g L-1 h-1); cyanophycin 
(0.0021 g L-1 h-1) and phycocyanin (3 x 10-4 g L-1 h-1). Productivity of culture 
metabolites in money terms for PHP and phycocyanin were 6.5 x 10-3, 7.5 x 10-5 
USD L-1 h-1 respectively.  The   presence of hydrogen gas (H2) on cultures and of 
polyphosphate (cationic chelate) granules was determined microscopically. It should 
be noted that cyanophycin and polyhydroxypentenoate have not been previously 
reported in Arthrospira maxima. 
 
 
Keywords: Biorefineries; bioplastics; pigments, Arthrospira maxima. 
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Agave is one of the plants that most defines Mexico, is found in almost all environments. 
Mexico has a great diversity of agaves, 159 plants out of a total of 211 worldwide and this 
is a source of textile fibers, food, and fermented beverages such as mezcal. Mezcal is the 
product obtained from the fermentation of the sugars obtained from the cooked pineapple 
of one or more agaves. The procedure for production consists of five stages: selection and 
cutting of raw material, cooking, grinding, fermentation and distillation. The fermentation 
process is one of the most important steps in the production of mezcal, since during this 
process, volatile compounds are released that are produced by yeast; these compounds give 
the organoleptic characteristics of the drink, however, the fermentation occurs naturally so 
the organoleptic characteristics of each production batch are different. The objective of this 
work is to determine which yeast are involved in the mescal fermentation and select those 
that obtain a better performance in the production of mezcal made with Agave inaequidens. 
To fulfill this objective, sampling, fermentation, isolation of yeast will be carried out and 
they will be identified by molecular methods, in addition to carrying out selection tests. We 
isolate of 15 yeasts related to Saccharomyces and non-Saccharomyces species and at the 
same time a fermentation test was carried out to characterize those that consume a greater 
quantity of sugars. Finally, ethanol tolerance tests were performed where 5 of the fifteen 
yeasts have low tolerance (1% ethanol), 9 medium (6% ethanol) and only 1 high tolerance 
to ethanol (15% ethanol). Five yeasts were selected, of which 4 have a medium tolerance to 
ethanol and a high tolerance, in addition to having good fermentative capacity. This 
selection of native yeasts will help us to improve the process of fermentation of the musts 
as well as to know what yeast provides more pleasant sensory characteristics to the final 
product. 
 
 
Keywords: mezcal, fermentation, yeast, selection 
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In this work have been developed three kinds formulations for production of Greek 
yogurt. Where in 1 L of milk was added with dehydrated milk to increase 
concentration of protein in order to reach since 0, 8 and 10 % of total solids in 
fermentation medium. The fermentation process was inoculated with 5% of total 
volume of bioreactor of culture Lactobacillus bulgaricus and Streptococcus 
thermophilus at 42 °C as optimun temperature. The process was carried out at 
three different fermentation times 4, 6 and 12 h, but was observed a high lactic 
acid concentration of 1.1% to 12 h. The yogurt obtained from fermentation was 
concentrated with ultrafiltration membrane of 8 kDa pore size and 0.07 m2 filtration 
area. The experiments were carried out in batch mode. The ultrafiltration 
membrane was characterized with distillated water and the value membrane 
resistance resulted of 2.6x106 kPa s/m; the yogurt was concentrated by 
ultrafiltration (UF) to volume ratios (VCR) of 1.33 to 0%, 1.42 to 8% and 1.53 to 
10% of total solids. The objective of this research was to study gross composition 
of permeates and retentates from three kinds of formulations and components 
recovery. 
Retention for 0% of total solids for proteins was 86.11%, lactose 47.61%, ashes 
11.91% and fat 99.43%.  
Retention for 8% of total solids for proteins was 59.72%, lactose 60.92%, ashes 
46.41% and fat 93.59%.  
Retention for 10% of total solids for proteins was 97.47%, lactose 34.73%, ashes 
49.15% and fat 94.76%. 
In this study was produced greek yogurt with 9.1% protein content when was 
manufactured with 10% dairy solids and 6 h of fermentation time.  
 
 
Keywords: Greek yogurt; ultrafiltration; concentration, proteins. 
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The lactic acid fermentation of fruit and vegetables is considered of great importance 
around the world. During the fermentation , the lactic acid bacteria (LAB) involved are 
reported to produce  chemical compounds that confer particular texture, odor and 
flavors, as well as an increase in nutritional value of foods. A large number of LAB 
have been identified as responsible for these organoleptic characteristics among 
them Lactobacillus, Lacotococcus, Weisella and Enterococcus. The latter is reported 
as positive Gram and facultative anaerobic bacteria, potentially probiotic and a 
producer of bacteriocins. 
The aim of this work was to perform a basic characterization (kinetic, biochemical 
and morphological) of an Enterococcus sp. bacteria isolated from the spontaneous 
fermentation of habanero pepper puree. The isolated microorganism was cultivated 
in MRS medium at 37 °C in anaerobic conditions for 52 hours. Cellular growth was 
measured by CFU/mL using Miles & Misras technique and optic density in a 
spectrophotometer at 550 nm. The biochemical characterization was performed 
using API 50CHL test (Biomérieux) and the morphological observation using Gram 
stain technique in an optic microscope (40x). Results showed that the Enterococcus 
sp. growth reached a maximum concentration of 6.8 ± 0.4 x 106 CFU/mL at 8 h and 
an optical density (OD) of 4.21 ± 0.5 at 9 h. In the biochemical characterization, 9 
positive carbon sources were observed.  Gram stain and microscopic observation 
resulted in Gram (+) microorganisms with cocci and spherical shape, organized in 
short chains. The results obtained in this work  are similarly to those reported for 
Enterococcus sp. in food fermentation. Further characterization analyses are 
required in order to ensure its biotechnological application. 
 
 
Keywords: lactic acid bacteria (LAB); Enterococcus sp.; fermentation; habanero 
pepper 
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Introduction. Biochemical processes require controlled temperature in isolated 
systems to increase reaction performance. In a bioreactor, heating systems must be 
made of materials that allow liquid substrate quickly dissipate and that, in addition, 
yield the appropriate heat load to maintain an optimum temperature for the reaction. 
Objective. Simulate the heat load obtained by a steel-based heating device and 
temperature distribution across contact surface, using CAE software and compare 
with theoretical values. Methodology.  Buckingham theorem was applied for 
dimensionless relationships. Initial and boundary conditions for using in software 
simulation ANSYS, COMSOL. Development of resolution algorithm by divided 
differences method in MATLAB and theoretical calculation were perform using 
Heisler's abacus, position corrector abacus, Gröber's abacus and polynomial 
interpolation method. Results. For a stability time t = 500s, the simulation in ANSYS 
and COMSOL (5622 nodes, 48.42 min; 1320000, 27.32 min) respectively, obtained 
a p-value = 0.8894 respect to the theoretical. MATLAB Algorithm (441 nodes, 5 min) 
p-value = 0.0002. Plate temperature distribution with positive statistical asymmetry 
and modal value of ≈430 ° C and approximate function T	(i, j) = 	−	4x10−13翿�3 	+
	1翿�10−7翿�2 − 0.014	x + 603.86	with R2 = 0.9543. Conclusions. The temperature 
distribution will indicate the location of the device for uniform heating. P-values, were 
ideal to be able to perform the assessment using CAE software and assess the 
equilibrium conditions with the properties of a fluid in particular. The algorithm 
developed in MATLAB by finite differences presented a poor value, so it is necessary 
to use one on the basis of the Runge-kutta method. 
 
 
Keywords: CAE; Temperature; Software;  
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Beauveria bassiana is an entomopathogenic fungus having the ability to cause 
disease and death in insects, by means of its spores having unique invasion 
mechanisms, which adhering to the cuticle of insects and germinating directly 
through it. This action is specific toward insects which are agricultural pests. For 
said reasons, Beauveria bassiana is an excellent biological control agent. An 
important purpose in any biotechnological process is to achieve maximum 
productivity. Among the main factors determining the productivity are the 
composition of the culture medium and the operating conditions. Therefore, the 
objective of this work was to choose the components of the culture medium and 
the operating conditions that have the most influence on the spore productivity. 
The selection was realized by means of a Plakett Burman experimental design, 
using lignocellulosic residues such as corncob, rice husk, sugar cane bagasse, as 
well as wood powder, combined with rice, varying the temperature. The 
experiments were conducted on glass slides placed inside chambers of relative 
humidity and temperature controlled. The spores were counted in a Neubauer 
chamber. The software Excel was used for statistical analysis of the results. 
ANOVA and Pareto chart showed that the rice concentration and the temperature 
had greater influence on the sporulation of the fungus. The maximum 
concentration reached was 4.9 x 108 spores/g when the rice concentration was 0.2 
g/g at 30°C. The maximum productivity was 7 x 107 spores/g day. 
 
 
 
 
 

Keywords: Bioinsecticide, Plakett Burman design, Conidias. 
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Beauveria bassiana is an entomopathogenic fungus used in biologic control of 
insect pest. The fungus produces spores, which have bioinsecticide activity. The 
commercial production of Beauveria bassiana is carried out in submerged culture 
and in solid substrate. However, spores produced in solid substrate are more 
virulent than those produced in submerged culture are. In any case, the spore 
productivity must be high to minimize the production costs. There are several 
optimization methods, such as the full and fractional factorial designs. These 
belong to the response surface methods that 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 a previous work, the rice and the 
temperature were determined as the more influencing on spore production. In this 
work, a 22 + star central composite design was used in order to determine the 
optimal values of the rice concentration and the temperature for the spore 
production. The experiments were made in glass slides placed inside chambers of 
relative humidity and temperature controlled. The software Excel and Mathematica 
were used for the response surface analysis. The maximum concentration reached 
was 1.4 x 109 spores/g when the rice concentration was 0.99 g/g at 30°C. The 
maximum productivity was 2 x 108 spores/g day. 
 
 
 
 
 
Keywords: Bioinsecticide, Central composite design, Conidias. 
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In Yucatan,México, highlights the production of citrus fruits, “Agroalimentary and  
fishery Information Service” reports that in 2015, 18189 hectares were devoted to 
the cultivation of different citrus with a total production of 233 633.41 tons, of the 
which 90% was destined for fresh consumption and the remaining 10% went to the 
processing industry of juices and concentrates, mainly to the processing of citrus 
fruits Lol-Paakal located in Akil Yucatan. This company generates solid waste 
(shells, pulp and seeds) which represent about 65% of the total weight of the 
processed fruit. From this material only 10% is used in the manufacture of compost 
and food for livestock. In a previous work was evaluated the possibility of using 
peel of lemon, tangerin, orange and grapefruit in the production of lacasas, using a 
strain of Trametes hirsuta . And found that when they were used as support and 
substrate, laccase activity was produced only with tangerine peel (3,43 U/mL/h) 
and grapefruit peel (9,0 U/mL/h). The chemical composition (%) of grapefruit peel; 
cellulose; 23.41, lignin; 1.9 as well as the physicochemical characteristics; water 
absorption capacity,; 4.0 mL/g of material dry, specific volume; of 8.6 mL/g of wet 
material, with the 80.0% humidity and a water activity of 0.989. This results 
suggests that this material can be an excellent support and substrate for FES 
systems 
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The organic matter that accumulate on the beaches of the Yucatan Peninsula, the 
Caribbean Sea and States with coastal zone in the Gulf of Mexico and is known as 
"Sargazo de arribazón" is a mixture of macroalgaes and sea grass of different 
species whose composition varies according to the arrival zone. On the coast of 
Yucatan. this phenomenon is persistent in times of North, occurs in these seasons 
due to erratic movement of wáter this process remove algae and sea grass in the 
bottom of the sea and causes its stagnation on the shores of beaches. Only for 
January 2011, was collected in the strip of beach between the ports of “Progreso” 
and “Chelén”, around 150 tons of “sargazo de arribazón”. The chemical 
components of this biomase  are a mixture of cellulose, hemicellulose and lignin. 
Therefore our working group is interested in the implementation of a enzimatic 
process,  for carry out hydrolysis of this biomass to generate a mash rich in 
fermentable sugars that they can subsequently be used in the production of 
metabolites of industrial interest via fermentation. The establishment of the 
hydrolysis conditions was conducted using a factorial 33 design. It assessed the 
effect of pH (4, 5, and 6) concentration of substrate (1.5, 2.5 and 3.5 g/l) and 
working temperature (40, 50 and 60 ° C) the trial was conducted in Erlenmeyer 
flasks of 250 ml. In the system incubated at 60° C with a pH of 6.0 and 3.5 g 
substrate was obtained a must with 0.711 g/l of reducing sugars, expressed as 
glucose 
 
 
Keywords: Sargazo de arribazón; enzymatic hydrolysis; sea grass 
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Introduction. Vanilla is the most popular flavor in the world and is native of 
Mexico. Authentic extracts of natural vanilla are expensive therefore it is very 
common that adulterations occur with compounds analogous to vanillin (such as 
ethyl-vanillin) or even with synthetic vanillin. Objective. Develop of chemometrics 
methods that allow identify and quantify adulterations with coumarin and ethyl-
vanillin in vanilla extracts. Methodology. Fourier Transform Mid Infrared with 
Attenuated Total Reflectance (MIR-FTIR-ATR) was used to analyze samples of 
vanilla extracts adulterated with ethyl-vanillin and coumarin; the spectra FTIR were 
obtained for each sample. The models were developed using the algorithms PCR, 
PLS1 and PLS2 for quantification and SIMCA for classification. Results. The 
algorithm with best results for ethyl-vanillin was PLS1 with R2 of 0.9992, calibration 
error (SEC) of 0.08374 and prediction error (SEP) of 0.08828, likewise for 
coumarin, with R2 of 0.9963, calibration error (SEC) of 0.2146 and prediction error 
(SEP) of 0.2427. On the other hand, by the development of SIMCA model, was 
possible to classify samples of not adulterated vanilla extract from adulterated with 
ethyl-vanillin or coumarin, obtaining a good separation of classes with 100% of 
recognition and 100% of rejection. An HPLC-DAD method was developed in order 
to compare the precision of the quantitative chemometrics models. Conclusion. 
MIR-FTIR-ATR spectroscopy coupled to multivariate analysis demonstrated that is 
a technique reliable, rapid and efficient for the identification and quantification of 
adulterants in vanilla extracts. 
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Starch is a macro constituent of many foods, and its properties and interactions with 
other compounds are of interest to the food industry and to human nutrition. The use 
of new starches, i.e. starches from unconventional sources, such as root and tuber 
isolates, could provide options for expanding the spectrum of desired functional 
properties, which are necessary for the development of food products. The objective 
of the present work is to observe the morphology of starches of 5 different mango 
varieties. The mango cotyledons were dried at 60°C in a HEEDDING oven for 24 h. 
Afterwards, they were ground in a FOSS CT 193 Cyclotec ™ mill, the obtained flour 
was sieved in a ROTAP Model RX-29 sieving machine, a morphological analysis of 
isolated starches of the 5 mango varieties was conducted by Scanning Electron 
Microscopy (SEM), using a scanning electron microscope JEOL model JSM5800 
under these operational conditions: 10 kV as the acceleration voltage and the 
secondary electron signal. The samples were individually adhered with double-sided 
tape on copper sample slides, covered with a thin film of gold to make them 
conductive to the electron beam. The analysis of Scanning Electron Microscopy 
(SEM) in mango starches showed that the starch granules presented round and bell-
shaped spherical shapes, with an average size of 6-18 μm, similar to those reported 
by Bello-Pérez (2008). 
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Jaca (Artocarpus heterophyllus Lam) belongs to the family Moraceae and is a fruit 
tree native to India, which has spread to other parts of that country, Southeast Asia; 
in Mexico is little known, because they have only been located in two states of the 
country: Nayarit and Quintana Roo. Starch is the main reserve carbohydrate 
synthesized by plants, and it is also a source of energy for many organisms. This 
polysaccharide consists of discrete particles known as granules whose morphology, 
chemical composition and structure are characteristic of each botanical species, and 
the size of the starch granules varies from 0.5 μm. Therefore, the objective of this 
work was to characterize physicochemical and morphologically the starch obtained 
from the seed of the jaca. Seeds were cut into 0.5 cm thick slices and dried at 60°C 
in a HEEDDING oven for 24 h. The dried seeds were ground in a FOSS CT 193 
Cyclotec™ mill, the flour obtained was sieved on a ROTAP Model RX-29 sieving 
machine, a morphological analysis of both flours and starches was carried out in a 
scanning electron microscope (SEM) JEOL (10 kV as the acceleration voltage and 
the secondary electron signal); the proximal analysis of the flours and starch 
samples was performed according to AOAC guidelines (2002). From the 
morphological analysis, it was observed that the starch granules presented round, 
irregular forms and bell shapes or half dome and large, with an average size of 6.091 
μm. The nutrition content of starch of jackfruit in moisture content (7.51%), with 
respect to content of lipids and proteins (0.26 and 1.92%) and ash value of 0.11%. 
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The elaboration of Greek-style yogurt was carried out in two ways: traditional and 
with ultrafiltered milk. Membranes of 8 and 100 kDa were used with a filtration area 
of 0.050 m2. The membrane of 100 kDa, with water, resulted in a flux of 180 x10-6 m 
/ s at 250 kPa, while at 8 kDa it was three times smaller. With milk the fluxes in both 
membranes decreased to 4 x10-6 m / s due to the retention of the solids. 
With the 8 kDa membrane, 5 L of milk was ultrafiltered, testing from 0 to 250 kPa 
and concentrating 3 to 5 times. The highest flux was reached at 175 kPa and the 
protein in the concentrated milk was 9-15%; in the permeate the protein was null. 
With the 100 kDa membrane, 2 liters of milk were concentrated, testing from 0 to 
250 kPa and concentrating 5 times to obtain 10% protein; in the permeate the protein 
was 1.5%. 
Traditional Greek yogurt was elaborated by testing fermentation times of 4 to 24 
hours; the yogurt obtained had a lumpy consistency, not very creamy and easy to 
generate serum, with total solids of 21-23% and protein of 5-6%. Yogurt was then 
elaborated with ultrafiltered milk obtained with the two membranes and fermented 
under the same conditions as the traditional one but with 125 rpm agitation and 
performing kinetics of acidity, pH, viscosity and microbial count. Thus, yoghurt 
without serum separation, creamy and bright, with 9-12% protein, 28-30% total 
solids, acidity of 0.85 to 1.1% and with a viscosity of 3500 to 4000 cp was obtained. 
Finally, a sensory evaluation was performed using a pair comparison test between 
the yogurt obtained and a commercial one. 
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In the present work the design of a semipilot lyophilization equipment was 
developed. The objective was to design a much lower cost equipment compared to 
the price of commercial equipment of similar capacity which fluctuates between 
300 and 500 thousand pesos. To achieve this, the equipment capacity was 
established from 1 to 9 liters of water eliminated in 24 hours, an amount of 10 kg of 
freeze-dried product distributed in 5 trays with 2 kg each. The thickness of the 
product was determined to be lyophilized at this time resulting in a value of 2.8 cm. 
With this result the dimensions of the tray that were 40 cm x 40 cm x 3 cm high 
were calculated, and with these data the volumetric freeze-drying space was 
determined that was 45 cm x 45 cm x 35 cm high; this volumetric space would in 
turn be covered by a cylindrical chamber 50 cm in diameter and 1 m long for future 
expansion. 
Subsequently, the capacities of the refrigeration-freezing equipment were 
calculated, 0.75 HP to freeze the product at -15 ° C; the vacuum pump, 0.25 HP for 
a vacuum of 0.13 mbar at 40 L / min; and the electrical resistance of 170 W to 
supply the heat for sublimation. The isometric diagram of the equipment designed 
to visualize the spatial layout of the components and determine the total space to 
occupy was elaborated. The instrumentation and control diagram was also 
developed to achieve the automatic operation of the lyophilization equipment. The 
specifications of the components of the equipment were elaborated and with this 
they were quoted with different suppliers. Finally, the designed equipment resulted 
in a cost of 150 thousand pesos, which is 2 to 3 times less than the cost of a 
commercial equipment. 
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Thermocoagulation of bovine plasma was performed. Two alternatives were tested 
to obtain the plasma from bovine blood: centrifugation and tangential microfiltration. 
Only the centrifugation provided the expected results, that is, a protein content of 38 
to 42 g / L, while the microfiltration only yielded a protein content of 1 g / L. 
Subsequently, the thermoprecipitation of the plasma obtained by centrifugation was 
carried out. This consisted of adding sodium caprylate, (for protection of bovine 
albumin), 96% ethanol and heated to 65 ° C to precipitate contaminating proteins. 
After centrifugation the purified albumin was obtained in the supernatant with a 
content of 9-10 g / L of protein. The volumetric yield was 225 to 250 mL of purified 
albumin per liter of bovine blood. While the specific yield of albumin was 75-80% and 
a purity, determined by densitometry, of 85-89%. The yellow solution of bovine 
albumin thus purified, was subsequently dried in a spray dryer using a flow of 50 
cm3 / min of hot air at 120-130 ° C, a feed flow of 0.1 L / h and a pressure in the 
nozzle of atomization of 30 psi. The drying performance was 78% and the 
electrophoresis analysis did not show a dispersion of the dried sample bands, 
indicating that there was no degradation of the albumin. 
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Two strains of Pleurotus (XC005 and XC007) were inoculated in bags with mixture 
of wheat grain and different concentrations of peat moss (20% and 40%). The 
objective of this research was to determinate the best mix to get highest productivity 
in the harvest. The bags were incubated at 28 oC for almost 10 days, subquently 
were cultivated on wheat straw until the total colonyzation. The first strain only using 
wheat grain presented biologic efficience of 80.23%, productivity rate of 2.45% and 
yield of 15.08%, while the first mixture showed biologic efficience of 87.79%, 
productivity rate of 2.35% and yield of 18.14%, and the second formulation 
presented biologic efficience of 95.64%, productivity rate of 2.70% and yield of 
23.34%. The second strain using only wheat grain showed biologic efficience of 
69.45%, production rate of 1.94 and yield of 17.95%, the first formulation showed 
biologic efficience of 74.05%, productivity rate of 2.16% and yield of 19.02%, and 
the second mixture presented biologic efficience of 78.47%, productivity rate of 
2.19% and yield of 20.46%. The productivity showed highest values when the wheat 
grain was supplemented with peat moss before the cultivation of the mushroom.  
 
Keywords: Productivity parameters, suplementation, strains. 
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Oxalis tuberosa it’s an Andean crop that was introduced to Mexico by an 
intercultural exchange, it’s a tuber rich in carbohydrates, calcium and iron, but also 
has antioxidants in the peel and pulp, making it ideal to reduce oxidative stress and 
apply it as an additive or preservative in food, however to increase the 
effectiveness it is necessary to apply an extraction method of the bioactive 
compounds, the aim of the present work is to elaborate an extract based on Oxalis 
tuberosa peel flour and solvents as: hexane (EH), acetone(EA), and ethanol(Ee) to 
evaluate the antioxidant capacity of this extracts. The principal methodology was 
the quantification of total phenolic compounds (TPC) using the radical Folin-
Ciocalteau, DPPH scavenging assay, determination of the EC50 in DPPH and 
ABTS assay. In all the methods Ee showed significant differences (p<0.05) with 
9.23 mEAG/g in TPC, a maximum inhibition percentage of 76.74% of DPPH radical 
and 789.6 mg eq. of Trolox at ABTS assay, following Ee was EA that showed 5.37 
mEAG/g in TPC, 71.24% of inhibition of the DPPH radical and 692.3 mg eq. Trolox 
in ABTS and finally EH had the least antioxidant activity with 0.0027 mEAG/g in 
TPC, 33.85% of inhibition in DPPH assay and 311 mg eq. Trolox in ABTS. Based 
on the results the use of ethanol is the most effective for extracting bioactive 
compounds as antioxidants, it will be possible to apply this compounds as additives 
to formulate functional foods or as preservatives to increase shelf life.  
 

 
Keywords: Oxalis tuberosa, extracts, antioxidant activity 
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Agave syrup is a natural sweetener which by its exotic origin is an industrial interest 
in obtaining this product dried, for its ease of transport and storage. Spray drying 
(SD) is an alternative interesting and promising, however, compounds like fructose 
in agave syrup do not crystallize, making it difficult to obtain stable powders without 
the presence of stabilizers. The stabilizing capacity of plants of these 
polysaccharides by spray drying process has been reported. The objective was to 
study the effect of Agave tequilana high degree of polymerization fructans (FAGP) 
and Aloe vera (AV) as stabilizers in the drying spray of an agave syrup formulation. 
The formulations were prepared using a design Lattice-simplex where the factors 
were agave syrup and the stabilizers (AV). The pH and rheological behavior of the 
solutions were evaluated. The solutions were dried at constant conditions (110/70 ° 
C, 18 mL / min, 15,000 rpm). The physicochemical properties, flow properties, glass 
transition temperature, infrared were measured. The powders morphology was 
obtained by scanning electron microscopy and the best formulations were reported 
at different concentrations of Stevia by their sensorial acceptance. The results were 
analyzed by a unifactorial ANOVA (α = 0.05). The results showed that the 
acemannans from Aloe vera had a lowering effect on the high degree of 
polymerization of fructan drying agave syrup, obtaining powders with high moisture 
content, which reduced the transition temperatures (Tg) presenting agglomeration 
and instability of the micro particles, while high degree of polymerization fructans 
presented lower humidity and one more stable spherical particle. The infrared 
showed the presence of the agave syrup on the stabilized powders. The obtained 
powders maintain their mechanical properties after spray drying. The sensory 
evaluation indicated that a formulation with agave syrup and agave fructans 
presented good acceptance as one natural sweetener. 
 

Keywords: Spray drying, agave syrup, fructans, polysaccharides, acemannans. 

 
 

Effect of polysaccharides in the mechanical stability of 
the agave syrup by spray driying 



Area of Food Technology
21-23 March, 2018, Mérida, Yucatán, México

Abstract

341 JBBR ©2018 Colegio Mexicano de Ingenieros Bioquímicos

XXI Biochemical Engineering National Congress
X Biochemical Engineering International Congress

XVI Biomedicine and Molecular Biotechnology Scientific Meetings
Proceedings

Aguilar Ramirez, Fernandoa; Güemes Vera, Normaa; Piloni Martini, Javiera; 
Totosaus Sánchez, Alfonsob; Soto Simental, Sergioa; Quintero Lira, Auroraa.  

aInstituto de Ciencias Agropecuarias, Universidad Autónoma del Estado de Hidalgo, Universidad 
Km. 1, Ex-Hacienda de Aquetzalpa, 43600, Tulancingo, Hidalgo, México 

bTecnológico de Estudios Superiores de Ecatepec, Av. Tecnológico S/N, Valle de Anahuac, 55210, 
Ecatepec de Morelos, Estado de México, México. 

 Email: njgv2002@yahoo.com.mx 
 

 

Today the consumption of healthy foods is the trend set by the current consumer, 
and is for it that the objective of this work is to characterize a new food of easy 
acquisition and good taste, which in addition to the nutritional content that this 
normally contributes, also provides an extra of healthy factors such as antioxidants 
and resistant starch with which to improve the health of the consumer. The new 
food is a baked snack made with Zea mays (yellow corn) flour and Oxalis tuberosa 
flour in 50/50 proportions. The mixed flour was baked at 120°C, 30% of moisture 
for 15 min. Following the methodology of the AOAC,2000 the percentage of 
moisture (925.10), ash (923.03), nitrogen (992.23), fiber (962.09) and fat (920.39) 
was performed, and carbohydrates by difference, for the mixed flour Oxalis 
tuberosa-Zea mays and the baked snack. Total polyphenolic content was 
assessed using the Folin-Ciocalteu colorimetric method, obtaining 2.66 mg GAE/g 
of dry matter for the raw flour and 2.37 mg GAE/g of dry matter for the snack. The 
antioxidant activity for the samples was determinated using ABTS and DPPH 
radicals. For DPPH the minimum inhibitory concentration was determined obtaining 
a range of inhibition after one hour of 71.36-83.06% for raw flour and 35.71-
57.70% for snack. In ABTS assay was found 53.76±1.84% of inhibition for the 
snack and 52.0±3.09% in the flour. The differential scan calorimetry showed lower 
transition temperatures, Onset Temperature(To), Peak temperature (Tp) and 
Conclusion temperature (Tc) (To=134.98, Tp=141.91 and Tc=169.33°C) for the 
snack than raw flour (To=143.78, Tp=152.23 and Tc=170.93°C) and enthalpy 
(152.89) and (156.90) respectively. In conclusion the thermal treatment by baking 
is not aggressive for the antioxidant activity, and caused some good structural 
disorganization for example a higher amylose content and a little increase in 
protein and fiber. 
 
 
Keywords: Antioxidants; Oxalis tuberosa; Snack. 
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During extrusion to make dog food, different factors affect the material, principally 
moisture, shear, temperature, and pressure that are applied, in a continuous and 
short process that ends with forcing the material through a specifically designed 
opening. The structure of foods is mainly achieved by the interaction of different 
materials, such as proteins, polysaccharides, lipids, sugars, minerals, water and 
other minor components. Among these components, proteins and polysaccharides 
as pectin play a synergistic role, influencing the rheological and textural properties 
of foods. Pectins are a diverse family of biopolymers and have been widely used as 
emulsifiers, gelling, glazing, and principally as stabilizers, these properties make it 
an interesting additive to consider into the dog food formulation. The objective of this 
work was to study the effect of add pectin with different concentration on the 
rheological properties of extruded pastes. In order to study the effect of pectin on the 
rheological properties two kind of tests were carried out, flow behavior for the 
dispersions at 0.2 % (Milled and sieved extruded dog food, w/v), in a 0-1000 s-1 shear 
rate range. For viscoelastic test, 1 g of the previously milled and sieved (mesh 40) 
extrudates were dispersed into 2.5 ml of distilled water, amplitude curve, frequency 
curve, time sweep and Creep-recovery test were performade. According with the 
obtained results, flow behavior was fitted to Ostwald de Waele model, resulting in a 
pseudoplastic behavior with n values less than 1, for the consistency index, the 
viscosity at 100 s-1 was in the range of 0.74 and 0.87 Pas. In the viscoelastic 
analysis, the pastes shown that the storage module is greater than the loss modulus 
(G’>G’’), dominating the elastic component, observing a solid elastic behavior, the 
rate of recovery in the pulses ranged 62.46-95.93%. 
 
 
Keywords: Extrusion; Flow behavior; Pectin; Proteins; Viscoelastic. 
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The pumpkin seed (Cucurbita pepo) has received considerable attention in recent 
years due to its nutritional value and beneficial effects on health. In Mexico, pumpkin 
seed is used to make snacks, in the form of seeds, salted toast, or as the ingredient 
in the preparation of traditional dishes. Pumpkin (Cucurbita pepo) has a high lipid 
content (consisting of palmitic acid (4-14%), stearic (5 to 6%), oleic acid (21-47%) 
and linoleic acid (35-59%)) and protein (30-40%). However, lipids can be degraded 
due to prolonged exposure to high temperatures, in such a way that they can 
negatively affect their chemical quality and increase the oil's susceptibility to 
oxidation. Therefore, the aim of this study was to evaluate the effect of roasting on 
the oxidative stability of pumpkin seeds oil. A central experimental design composed 
with two variables was used: roasting temperature (RT) (100 - 150 °C) and time (TI) 
(5 - 15 min). Degreasing was carried out by solvent extraction. Significant differences 
(p ˂  0.05) between treatments were found in all parameters analyzed. In the oil yield, 
values were obtained between 45.23 - 51.27%, while in the p-anisidine index (AI) it 
was 0.57 - 2.28, in the peroxide index (PI) the highest value was 3.98 meq / kg. In 
the free fatty acids (FFA) values were found between 0.11 - 0.64% oleic acid, while 
the Totox value (TV) the highest was 9.64. The results showed that the roasting 
temperature influenced the oil yield, however, the oxidative stability (AI, PI, FFA and 
TV) was not affected by the roasting conditions, since the values obtained in these 
parameters were low. 
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The taro (Colocasia esculenta (L.) Schott) is an edible tuber that belongs to the 
Araceae family, originally from Asia. The cultivation of taro has become important 
in recent years in developing countries due to its high starch content (70-80% d.b.). 
Despite its nutritional importance and health, both the use and consumption of taro 
are generally limited, due to the fact that this tuber is subject to post-harvest losses 
as a consequence of its high moisture content. An alternative to complement the 
taro is the use of raw materials available in the region such as mango. In the 
present work the functional properties of blend of taro flour (Colocasia esculenta) 
and mango pulp (Mangifera L.), for its possible use in the elaboration of a food, 
were evaluated. A mix design was carried out and the Water Absorption Index 
(WAI), Water Solubility Index (WSI), Oil Absorption index (OAI) were evaluated. 
The WAI values were found between 2.39 to 3.06 g / g, WSI = 7.24 to 12.48% and 
OAI = 1.91 to 2.33 g / g. The results indicate that the increase in the content of the 
taro flour increased the WAI and decreased WSI and OAI, this could be favorable 
for the elaboration of some food product that requires water absorption and low 
water solubility and oil absorption. 
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The properties of the functional proteins including the related with the hydration, 
association, structure and the interfacial properties, especially on the last point the 
foaming properties are important for food industry. A foam is a dispersion of gas 
suspended in a semi-solid or liquid with high viscosity affected by many factors 
such as stabilizing additives that interact with the protein to form elastic films with 
high surface viscosity. The principal objective of this study was to observe the 
capacity of foam formation and stability of three different proteins (calcium 
caseinate, bovine plasma and lyophilized egg albumin) by the variation of the 
protein concentration and pH to observe the stability in function of time. For the 
methodology was used the variation in the concentration of protein (6%, 8%, 10%  
and 12%), measuring the milliliters of foam formed taking readings as a function of 
time, and then the concentration that was chosen of each protein was changed in 
pH (7.5 to 9) in intervals of 0.5. As a result, the best conditions were 8% with pH 9 
for calcium caseinate and egg albumin and 6% with pH 8 for bovine plasma; this 
was associated with the conformation and structure of the proteins. 
  
Keywords: Foam; Protein concentration; Calcium caseinate; Bovine plasma; Egg 
albumin  
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Coacervation was the first methodology applied for the industrial production of beads 
and microcapsules, and nowadays it is one of the most used techniques in food 
industry. However, the studies related to the stability of the beads during storage 
and specifically with its morphometric characteristics are limited or null. On the other 
hand, the mucilage of chia is a biopolymer which has been shown that can be used 
as wall material for the preparation of capsules. Therefore, in the present work, the 
morphometric changes (circularity and diameter) observed on chia mucilage-sodium 
alginate beads stored in two solutions (CaCl2 at 2% w / v and distilled water) for 7 
days were studied using light field microscopy and image analysis techniques. The 
results indicated that circularity and diameter were significantly affected (P <0.05) by 
both storage time and the type of solution used, maintaining the circularity values 
between 0.9-0.99 the most of the samples. Regarding the diameter, an increase of 
almost 100% was observed for the smallest particles after 7 days of storage, while 
those of larger diameters had the opposite behavior, decreasing approximately to 
the half of its initial value during the same storage period; these results may be 
related to a transitory state, hence more studies are needed to understand the 
process. 
 
 

Keywords: Mucilage of chia; coacervation; morphometrics. 
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The mucilage is a by-product of the coffee wet processing technology and it is 
considered as a source of contamination for aquifers due to its high concentration 
of organic matter constituted mainly by sugars and polysaccharides such as pectin. 
In Mexico, 186,855 tons of coffee mucilage were generated during the 2016-2017 
agricultural season, so its use could give it an added value, reducing its 
environmental impact. The objective of this work was to monitor the content of 
sugars and phenolic compounds during the pectin extraction process of the coffee 
mucilage. The results showed that the mucilage presents 3.5% of total sugars 
(2.03% reducing, 1.42% non-reducing, % BH) and 0.1% of phenolic compounds. 
Also, a decrease in the total sugars (1.77%) and phenolic compounds contents 
(0.022%) were observed during the intermediate and final stages of the extraction, 
besides, the ratio of reducing sugars (70%) / non-reducing sugars (30%) in the final 
products was inverted. Regarding pectin, two fractions (PI and PII) were identified, 
both with high methoxyl (> 6.5%), and an anhydrogalacturonic acid content higher 
than 71%, however the overall extraction yield was low (0.63 ± 0.1g / 100g of fresh 
mucilage). The Raman spectrum of both pectins had coincidence with the main 
peak of the reactive grade high methoxyl pectin. In conclusion, the pectins 
obtained were similar to the commercial one, while the intermediate coffee 
mucilage byproducts and the residual sludge from the extraction process showed a 
high concentration of sugars but not of phenolic compounds. 
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Bergamot essential oil has shown promising anticancer activity but the major 
limitations of this product is its sensitivity to oxygen, light, moisture and heat. 
Complex coacervation is one of the most important microencapsulation methods 
currently used to protected essential oils. It occurs when two oppositely charged 
polymers are attracted by electrostatic forces, however, the microcapsules are 
usually very unsteady and have a poor mechanical resistance, so it is necessary 
hardening the wall by crosslinking to resist the drying method. The aim of this work 
was to evaluate the effect of two non toxic crosslinking agents (transglutaminase 
enzyme and oxidized tannic acid) in the system whey protein isolate (WPI):chitosan 
(CH) on microencapsulation of bergamot essential oil as well as to compare the 
effect of two drying methods: freeze drying and spray drying on the encapsulation 
efficiency. Coacervates were prepared with a 10:1 ratio protein:polysaccharide at pH 
6, with 1:2 ratio oil:wall material at 1% (w/w) solids concentration. The results 
showed that encapsulation efficiency (EE) before drying without crosslinking was 
91%, corroborating the main advantage offered by the complex coacervation method 
that is its high encapsulation efficiency. The coacervated crosslinked microcapsules 
with the different crosslinking agents provide a partial stiffness to the wall, whereby 
some of them were fractured during spray drying, and as a consequence, there was 
loss of the bergamot essential oil. Nevertheless, the EE was improved 400% 
crosslinked with transglutaminase, compared to those without crosslinker. The 
freeze dried coacervated microcapsules had higher encapsulation efficiencies (80%) 
with or without crosslinker, but, they did not form a fluid powder as the product 
obtained for spray-dried crooslinked coacervated microcapsules. 
 
Keywords: Bergamot essential oil, spray drying; freeze drying; complex 
coacervation 
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In Mexico, chronic diseases represent one of health problems. The excessive 
consumption of high-sugar beverages has made is the principal source of calories 
in mexican diet, with negative consequent on health. The initiative to produce 
beverages based on local fruits is interesting, because it provides health benefits. 
The objective of this work is to formulate and nutraceutical evaluation of a red 
mombin-based beverage. The optimum formulation of beverage was obtained 
through a sensory analysis (test preference). The shelf life was evaluated by sensory 
parameters (77 days). The nutraceutical properties of beverage was evaluated by 
predicted glycemic index (pIG) and antioxidant capacity.  The optimum formulation 
of beverage was defined as 7% pulp, 3% sucrose, 0.02% stevia and 0.05% guar 
gum. Shelf life of the beverage (stored at room temperature) was optimum until 28 
days. The antioxidant capacity of beverages was 4.46 mmol Trolox/L equivalents, 
dietary fiber content was 2645.37 mg/L. The predicted glycemic index was 68.25, as 
a medium glycemic index food. A red mombin beverage reduced in sugar was 
obtained, that may be attractive to consumers, by its fiber content and antioxidant 
capacity. 
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There have been remarkable developments in recent years with regards to 
polymeric packaging films incorporated with natural antimicrobial agents such 
bacteriocins in order to improve preservation of packaged foods. The aim of this 
study was to characterize physicochemical properties of alginate films aditionated 
with nisin. Films were prepared by casting method. The film forming solution were 
prepared by dissolving (30 min at 60 ºC) alginate (1%) in a solution; glycerol (1%), 
in the case of films containing nisin, 15 g of water were replaced by a solution of 
nisin of a concentration such that each milliliter of final system contained 1000, 
3000 or 5000 IU/ml of the antimicrobial. Films’ thickness, puncture strength, color, 
moisture content, solubility and water vapor permeability were evaluated. 
Additionally Fourier Transform Infrared Spectroscopy (FTIR) was used to identify 
the characteristic bonds of the main compounds in nisin as well as in the prepared 
films. The results showed that the incorporation of nisin did not affect the 
physicochemical properties of films, however, gradual and significant (p<0.05) 
increments were obtained in color and solubility when different increasing 
concentrations of nisin were added. Alginate films added with bacteriocins are an 
interesting alternative to develop natural antimicrobial films that can be have a 
potential food application.  
 
 
Keywords: edible films; nisin; FTIR; meat. 

Physicochemical characterization of alginate films added 
with nisin 
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The tomatillo (Physalis ixocarpa Brot. Ex Horm.) is a species native to Mexico, 
belonging to the family Solanaceae, is consumed as vegetable in various dishes of 
Mexican cuisine, the perishability limits its postharvest trading. The objective of the 
work was to evaluate the effect of using ultrasound (US) on the postharvest quality 
for tomatillo fruits. Ultrasound equipment used was at a frequency of 53 kHz. The 
experimental design consists of submitting samples at ultrasonic for intervals of 
time 0, 10, 20, 30, 40, 50 and 60 min,  at maturity stored at 10 and 20 ºC, the 
treatments were evaluated during a period of 35 d (five dates). The variables 
evaluated were: total soluble solids (SST), acidity of the fruit (pH) and titulable 
acidity as acid citric. The results shows difference statistics for temperature 
(P˂0,001) and temperature X dates (p˂0,044). SST (10 oC = 3.86a, 20 oC = 5.23b), 
pH (10 oC = 3.99c, 20 oC = 3.92c), acid citric (10 oC = 2.49d, 20 oC = 2.47d). 
 
 
 
Keywords: ultrasound, tomatillo, postharvest 
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Resistant starch (RS) and Fructans (Fruc) are two members of dietary fibers and 
can be fermented by intestinal microbiota in the large intestine. Currently, there is 
growing interest in colonic fermentation of dietary fiber because of their beneficial 
health properties. Colonic fermentation of dietary fibers may yield the so-called short-
chain fatty acids (SCFAs) predominantly including acetic, propionic, and butyric 
acids. Both butyrate and propionate have other healthcare functions in the body. 
SCFAs may play a role in energy homeostasis, immune function, inhibit the growth 
of pathogenic organisms, and suppress the formation of toxic breakdown products, 
and prevention of diseases, such as bowel disease, colon cancer, and metabolic 
síndrome. The objective of this study was to evaluate the effects of resistant starch 
and fructans on the production of SCFAs by in vitro fermentation. The fructans were 
obtained from Agave angustifolia Haw and resistant starch, type 2, obtained from 
unripe banana flour. In vitro colonic fermentation, SCFA profile and pH were 
obtained for 48 hours. The content of SCFA from Agave fructans, were: acetic acid 
(8.39 mmol/ml ± 0.48) and propionic acid (7.72 mmol/ml ± 0.52), resistant starch 
were: acetic acid (7.48 mmol/ml ± 0.25) and propionic acid (5.39 mmol/ml ± 0.05) 
and combination fructans + resistant starch (50-50) were: acetic acid (3.33 mmol/ml 
± 1.17) and propionic acid (1.96 mmol/ml ± 0.52). The production of SCFAs was not 
improved by the mix of RS and Fruc.  Fruc or RS could behave as a potential 
prebiotic by optimizing the microbiota of human colon and promoting the production 
of SCFAs, which will benefit to human health. 
 
 
Keywords: colonic fermentation, banana flour, agave fructans. 
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The intestinal microbiota is a bacterium consortium related to metabolic, trophic and 
protective functions in the human, which it has been associated with the health. 
Therefore, recent research has been focused on the modulation in the composition 
of the intestinal microbiota, through specific nutrients that produce changes in the 
bacterium consortium. Prebiotics have gained interest due to that modulate the 
microbiota function and its composition. Fructans are among the more study 
prebiotics; the fermentation products of fructans, the SCFA have been associated 
with the health benefits. The aim of the present study was to evaluate in vitro the 
influence of the microbiota in the colonic fermentation of fructans from Agave 
angustifolia Haw. Three populations of microbiota from children, adults and older 
adults, with different nutritional status (normal weight and obesity) were tested. The 
response variables were the pressure in response to gas production, changes in pH 
and SCFA concentration. The age of inoculum donors influenced the generated 
pressure in the fermentation that means a lower age higher pressure. The nutritional 
status of the donors influenced the decrease of the pH, being greater in the 
microbiota of the obese individuals. Age and nutritional status influenced SCFA 
production. Young donors showed higher production of acetic acid. Old donors 
produced higher propionic acid concentration. In contrast, the microbiota of the 
obese group produced higher concentration of valeric and butyric acids, mainly the 
old donors. It was observed that the same substrate can produce different responses 
in the SCFA profile due to that the composition of the microbiota according to the 
age and nutritional status of the donors. The results suggest to analyze the 
ingredients of the functional foods or prebiotic due to that they will not have the same 
effect for all people. 

 
 
Keywords: fructans, colonic fermentation, obesity. 
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Whey proteins have functional properties that are highly appreciated in food 
manufacturing. Alpha-lactalbumin is one of those proteins which upon enzymatic 
hydrolysis, exposes peptides with potential biological and technological 
functionalities. Therefore, the objective of this work was to evaluate the biological 
activity as well as the hydrophobic properties for peptides encrypted in the alpha-
lactalbumin primary structure. We set up an in silico hydrolysis using five different 
enzymes, namely, chymotrypsin, pepsin, proteinase K, trypsin and 
prolinoendopeptidase. The PeptideCutter server of ExPASy bioinformatics 
resource portal was used as predictor of functional peptides. The biological activity 
was determined using the BIOPEP database and the hydrophobicity was evaluated 
by the Gravy index (GI). Results showed that two bioactive peptides were obtained 
from chymotrypsin (GGVSLPEW and CKDDQNPH), two from trypsin 
(VGINYWLAHK and ALCSEK), and one from pepsin (AHKALCSEK). According to 
the BIOPEP database, the predominant peptide bioactivities identified were as 
inhibitors of peptidyl peptidase IV (GGVSLPEW and AHKALCSEK), antibacterials 
(CKDDQNPH and ALCSEK) and inhibitors of ACE (VGINYWLAHK). Regarding 
hydrophobicity, there were three hydrophilic peptides CKDDQNPH (GI: -2.52), 
ALCSEK (GI: -1.16), AHKALCSEK (GI: -0.6) and two hydrophobic ones 
GGVSLPEW (GI: 0.05) and VGINYWLAHK (GI: 0.11). The two hydrophobic 
peptides found in this work could potentially be tested in application in both, the 
food and pharmaceutical industry.  
 
Keywords: in silico hydrolysis; bioactivity; hydrophobicity; functional peptides 
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Abstract  

Probiotics are microorganisms that benefit humans and animals. Nevertheless, the 
probiotic properties of yeasts have scarcely been studied. Currently, 
Saccharomyces cerevisiae var. boulardii is the sole yeast characterized as a 
probiotic. Among the characteristics that microorganisms must display in order to 
be considered probiotic include: tolerance to the harsh acid conditions found in the 
stomach, the ability to survive the action of digestive enzymes, the potential to 
colonize the intestine, the production of antimicrobial substances, to name only a 
few. The objective of the present work was to characterize 10 yeast strains found 
in Cotija cheese as possible probiotics. For the proper identification of the yeasts 
up to a species-level, the MALDI-TOF MS system and the phylogenetic 
reconstruction using the maximum likelihood estimation of regions D1/D2 were 
used. The characterization involved a growth-kinetic at 28ºC and 37ºC, production 
of micocins, and extracellular enzymes, pH tolerance and to digestive enzymes, 
and adherence VERO cells. Results showed that all 10 strains grew better at 37ºC.  
Thereby, a total were identified: Debaryomyces etchellsii (5 strains), Candida 
magnoliae (3 strains), C. zeylanoides (1 strain) y Engyodontium album (1 strain).  
In regards to extracellular enzyme production, all 10 strains showed production of 
amylases, but were poorly proteolytic in casein. They exhibited no activity on 
gelatin, egg yolk agar and they showed no hemolytic activity. All 10 strains were 
tolerant to acid pH, as well as to treatment with pepsin and pancreatin. The yeasts 
were adherent on the VERO cell periphery, forming small aggregates. All 10 
strains in the study showed desirable in-vitro characteristics for probiotics which 
are necessary for further studies on animal models and future clinical trials. 
Keywords: Probiotic 1; Yeast 2; chesee 3; Cotija 4. 
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<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). Due to its composition emulsions are 
an instable system affected by concentration, droplet size, charge and interfacial 
interactions. Microfluidization is a homogenization technique that creates high 
velocity streams into an interaction chamber causing the formation of fine 
emulsions. The aim of this work was to evaluate the stability and structure of 
emulsions elaborated by microfluidization using maltodextrin and soy protein 
isolate like wall materials and chia oil like active agent. By analyzing the stability 
index; droplet size distribution and emulsion droplet size. The structure of emulsion 
was observed by transmission electron microscopy. Mainly, the emulsion droplet 
size and stability index were affected by the composition of continuous phase. The 
emulsion droplet size varied from 258 to 1473 nm, the lower droplet size 
corresponded to emulsions elaborated with high soy protein contents, while the 
higher droplet size corresponded to emulsions elaborated only with maltodextrin. 
The stability indexes varied from 0.48 to 14 %∆BS, this increment was correlated 
with the quantity of maltodextrin used for emulsion elaboration. The microscopy 
technique showed that soy proteins were placed around the oil droplets, giving 
high stability against instability phenomena (coalescence and flocculation). The 
microfluidized emulsions had a smaller droplet size than coarse emulsions (<90%), 
this reduction produced an increment in the stability index (>80%). In conclusion, 
the microfluidization is an alternative to improve the stability of emulsions due to 
this technology generated droplet size in the range of nanometers.  

  
<Space> 
Keywords: Emulsiondroplet size, emulsion stability, microfluidization and 
biopolymer.  
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Moringa Oleífera is a plant with multiple uses, most of its parts, such as roots, bark, 
gum, leaves, fruits, flowers and seeds, have been used in Africa and South Asia as
vegetables and in the treatment of different diseases. The fatty acid profile of M.
Oleifera seed oil is similar to the olive oil; thereby this oil could be used as a high 
quality vegetable oil. Some authors have been reported the presence of toxic
compounds in the M. Oleifera seeds; however, the toxicity of the oil extracted from 
the seeds has not been evaluated yet. The aim of the present study was to evaluate
the acute toxicity and composition of M. Oleifera seed oil. The oil was obtained by 
expression extraction process at 85°C and 500 KgF. The composition of fatty acids
was determined by gas chromatography. Density, refractive index, iodine value, 
peroxide value, and acidity percent, of the extracted oil was carried out according to 
the AOCS standard methods. The acute toxicity was evaluated according to the
OCDE guidelines. The oil percent extracted from the seed was 22%. The oil had a 
high level of monounsaturated fatty acids (69%). The predominant fatty acid was the 
Oleic acid (C18:1ω-9). Results of physical and chemical characterization of the
extracted oil were: density (20 °C), 0.9060 g/mL; iodine index, 65.11 g of I/100 g of 
oil; peroxide index, 0.6683 meq/kg of oil; percentage of acidity, 0.45% (as oleic acid);
these results were in close agreement with reported for M. Oleifera seed oil. The oil 
didn´t present toxicity in the range of the evaluated doses (300-2000 mg/Kg). The
results of the present study indicate that the M. Oleifera seed oil could be used 
successfully as an alternative for highly monounsaturated vegetable oils. 
 
 
Keywords: Oil; Toxicity; Composition   

Evaluation of acute toxicity and composition of Moringa 
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Preparation of non-aqueous extracts from mexican 
medicinal plants  
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“Estafiate” (Artemisa) and “Epazote” (Chenopodium foetidum) are commonly used 
as anthelmintic due to their bioactive compounds, for this reason could be used as 
an alternative for the control of parasites in animals for human consume. The 
objective of this work was to compare bioactive compounds extraction using two 
different oils and determined which one contain the highest concentration of these 
compounds. To obtain the non-aqueous extract, dry plants with a particle size 
between 0.7 - 0.2 mm  were placed in oil maceration in a relation 1:10 (plant: oil) for 
this purpose soybean and corn oils were used. The maceration was carried out 
under constant stirring (100 rpm) for 15 min at constant temperature of 60ºC. The 
quantification of total phenolics compounds and total alkaloids were carried out by 
spectrophotometric methods using gallic acid (GAE) and anthropin (AE) as 
standards, respectively. Corn oil extract showed the highest extraction values of 
phenolic compounds and alkaloids over the soy bean oil extraction. “Epazote” had 
higher value of phenolic compounds (soybean oil 15.76±15.5 mg GAE/g and Corn 
oil 26.04±20.8 mg GAE/g) compared with “estafiate” content (soybean oil mg 
GAE/g). However, estafiate showed higher alkaloid content (soybean oil 0.76±53.9 
mg AE /g and corn oil 1.0±0.2 mg AE /g) comparing with “epazote” (soybean 
0.50±5.1 and corn oil 0.83±89.9 mg AE /g). In conclusion, the best vegetable oil for 
the extraction of bioactive compounds of “estafiate” and “epazote” was corn oil. 
 
 
Keywords: Non-aqueous extracts; Alkaloids; Medicinal plants. 
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Lactoferrin has been shown important biological activities (antimicrobial, antiviral, 
antioxidant effect, among others) and ability to stabilize oil/water emulsions. 
Therefore the peptides obtained by enzymatic hydrolysis could possess biological 
and emulsify properties. The aims of this work were to carry out an in-silico 
hydrolysis of lactoferrin with pepsin, trypsin, proteinase k and chymotrypsin of high 
and low specificity using the Peptide Cutter bioinformatics tool; to identify the 
biological activity of the peptides in the BIOPEP database; and to determine its 
hydrophobicity index to evaluate its emulsifying ability. The results showed that 
hydrolysis with pepsin at pH>2 produced a peptide (AAPRKNVRW) with 
antibacterial activity, while at a pH of 1.3 produced the peptide KCRRWQWRMKK, 
which had amebicide activity and the peptide FKCRRWQWRMKKLGA with heparin 
binder activity and anti-inflammatory effect. The WQWR peptide was produced by 
using trypsin and had antimicrobial activity; its hydrophobicity value (-3.4) 
demonstrated that this peptide could have emulsifying activity. The bioactivities of 
the peptides produced using chymotrypsin and proteinase k were not identified in 
the database. Therefore, only one peptide was identified as bifunctional using 
trypsin, which could be used in food and pharmaceutical industry. 
 
Keywords: in silico hydrolysis; bioactivity; hydrophobicity; functional peptides. 
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Drying is the most used method to preserve food; this method reduces moisture 
content, microorganisms’ growth and enzymatic reactions due to the decrease of 
water available, thus, prolonging the product shelf life. The use of hot air dryer is 
the most common in the industry to dry fruits and vegetables. To carry out the 
drying effectively and to obtain a quality product we must know the equipment 
optimal operating conditions. Thus, the aim of this work was to determine the 
optimal operational conditions of a tray dryer evaluating the air flow and 
temperature gradient. The operation conditions of an electric tray dryer were 
evaluated by drying sliced strawberries at thickness of 2mm during 3 hours with 
initial moisture content of 88.94%. The drying was carried out at 50 ° C and 60 ° C. 
Three trays were evaluated for each of the selected conditions, which were placed 
interspersed inside the dryer. The temperature gradient was determined by the use 
of T-type copper-constantan thermocouples, the readings were recorded at 
different levels of the dryer and at different points in the dryer tray. Results showed 
that the central points temperature speed increased 6.41 ± 0.46 ° C / min. The 
speed of temperature increase in the different points of the tray was 5.57 ± 0.19 ° 
C / min. The temperature increase inside the dryer and on the trays was not 
significant indicating that temperature was uniform throughout the dryer. At the end 
of the drying strawberry slices reached 12.7% and 11.5% of moisture at 50 ° C and 
60 ° C respectively. The tray dryer showed proper and homogenous operation 
conditions, being temperature, air flow and air velocity uniform within the drying 
area through all the process. 
 
 
Keywords: drying, tray dryer, temperature gradient,  
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Seaweed is one of the natural resources of growing importance for a large 

number of developing countries, which are the holders of the vast majority of the 
world's algae 

Spirulina max is endemic to Mexico, however, its use is mainly as a dietary 
supplement, it is full of nutrients and it is very easily digestible has exceptional 
nutritional qualities but its use in bakery products is limited, because of the intense 
green color  in low quantities changing the sensory properties of the product. 

Βetacarotene is a common constituent of the dye of spirulina and other algae, 
if its color is reduced, the proportion of its use can be increased, by means of a 
process of oxidation of the pigments present in spirulina with different reducing 
agents. It was possible to reduce the color with a system of ethanol and hydrogen 
peroxide. 

As for the color, a measurement was made using a Konica minolta colorimeter 
under the CIE-L * A * B system with a ½ day light lamp D65 to determine the color 
change of the maximum powdered Spirulina. Reducing the green shade showed a 
increase in yellow hue and in terms of chromaticity increased brightness. 

With the bleached spirulina it was possible to obtain laminated cookies with 
20% amaranth flour and 6.89% bleached spirulina, without changing the appearance 
of the product. The macronutrients in the processed cookies were quantified and 
found a significant protein contribution of more than 60% compared to commercial 
cookies. The oxidized Spirulina did not give any green color to cookies or a salty 
flavor that ensures the use of the oxidation process for the production of whittled 
maximum spirulina and its use in the baking industry. The addition of bleached 
spirulina in wheat-based products may be higher than in its native state and it is 
possible to increase the single-celled protein. 
 
Keywords: Spirulina maxima; bleached; oxidation; unicellular protein; biscuits 
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This investigation is aimed to study heat transfer, residence times and effect on the 
biochemical properties of guava puree as work fluid in a scraped surface heat 
exchanger of three parts: heating, pre-cooling and cooling. Experimental variables 
were: feed stream, heating temperature and rotational speed of scrapers. The fluid 
input temperature pre-cooling and cooling was kept constant at 20±1 and -10±0.5 
°C respectively in all experiments. The scrapers speed was the same for the 
bodies of the three stages. To evaluate the effect of experimental variables, we 
used a 23 factorial design with three replications at the central point, considering as 
response variables: the internal coefficient of heat transfer in each of the bodies, 
percentage retention of ascorbic acid, phenols total, antioxidant activity, total 
change in color and degree of inactivation of the enzyme pectin methyl esterase. 
The experimental internal heat transfer coefficients were compared with those 
predicted by the equation of Skelland for each operating condition used. The 
results indicated that the highest heat transfer coefficients are obtained working 
with higher feed stream and rotation speed of the upper scraper (400 mL/min and 
500 rpm). By comparing the experimental and theoretical heat transfer coefficients 
obtained by the Skelland equation, it was observed that the theorical coefficients 
over-estimate the coefficients in approximately 20% compared to the experimental 
coefficients, but strongly depend on the viscosity value which is considered in the 
calculation, which must include both the average temperature variation of the 
working fluid as the effect of rotating scrapers on viscosity. The thermal treatments 
to guava puree generally retained about 80% of vitamin C, total phenolics and 
antioxidant activity, with good color retention, however the only conditions of 
operation as a whole inactivation the enzyme pectin methyl esterase, were those in 
which the puree reached on average 90 °C to leave the heating stage, showing the 
highest residence time (Tm = 6.24 min), which caused the greatest change in color 
and less retention of biochemical components analyzed. 
Keywords: heat transfer; biochemical components; scraped surface heat 
exchanger 
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Currently, there are no studies focused on exploring the nutritional composition and 
the existing microbiota in the sour atole of San Francisco Tlalcilalcalpan, Municipality 
of Almoloya de Juarez, State of Mexico. Since the protein content of corn is improved 
by this food, it is important to know the microbiota associated with this beverage 
during the stages of its preparation and as a product that is consumed "almost" 
immediately, as well as the bromatological characteristics that are conferred on it. 
The present study is established as the basis for future investigations of this 
fermented beverage, and is an aid to other investigations that involve the use of this 
type of sour atole, both in the nutritional and microbiological areas. The results 
obtained are: The pink color of the sour atole is caused by the effect of the acidic 
environment on corn anthocyanins and by the effect of the cooking temperature. The 
degradation of most blue corn anthocyanins is produced by the presence of calcium 
hydroxide during the grinding of corn grains. Cinastle is an acidic aqueous solution 
and is an intermediary in the preparation of sour atole. It is responsible for the final 
organoleptic characteristics of the product produced by the fermentation carried out 
by the microbial consortium contained therein. Gram positive yeast and 
Saccharomyces cerevisiae, are responsible for the fermentation, according to the 
colonial and microscopic morphology of the strains isolated from the cinastle. Water 
is the main component of sour atole and the content of carbohydrates, ashes, 
proteins and lipids is reduced due to the proportion of water and blue corn used, as 
well as the effect of filtration in the production process.  
 
 
Keywords: sour atole; cinastle  
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Sensors are devices that generate measurable/detectable response toward certain 
external stimuli. Biosensors are analytical devices incorporating a biological 
sensing element. These can be used to detect the change in the concentration of 
volatile organic compounds (VOC). The recognition matrix can be formed by 
organic materials such as chitosan; which is capable of forming an ionic reticulum 
with multivalent anions and consequently the residual time at the adsorption site is 
increased. So it is an option for using as a sensor coating. The objective of this 
work was to formulate chitosan films with polyvinyl alcohol (PVA) or 
polyvinylpyrrolidone (PVP) and nanoparticles of vegetables extracts to use them as 
recognition matrices of VOC and to evaluate in vitro their ability for modifying its 
resistance during infection process of R. stolonifer-tomato. The treatments were: a) 
1% of low molecular weight chitosan (Ch), 0.3% PVA and Roselle (JPVACh) or 
mushroom extracts (MPVACh) at two concentrations (10 and 30%), b) Ch, 1% of 
PVP  and Roselle (JPVPCh) or  mushroom extracts (MPVPCh) at 10 and 30%, and 
c) Ch, Tween 60, canola oil and two concentrations of Roselle extracts (JTOCh). 
50 mL of filmogenic solution was dried at 40 °C; then squares of 2 cm2 were cut. In 
vitro assays consisted in setting 150-200 g of tomato (inoculated with R. stlonifer 
and without inoculation) into clamshell packaging with seven squares of the film on 
top. Subsequently, their resistances were evaluated in a multi height microposition 
probe with res test meter. The best materials were JPVACh at 10% (3x10-9 A), 
MPVACh at 10 and 30% (5x10-9 A), JPVPCh at 30% (1.2 x 10-9 A) and JTOCh at 
10% (0.2 x 10-9 A). With this in mind, these materials can be incorporated into 
electronic devices for the recognition of VOC during the infection process of R. 
stolonifer-tomato. 
 
Keywords: Electrical resistance, polyvinyl alcohol, polyvinylpyrrolidone  
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Indigestible carbohydrates also referred to as dietary fiber include cellulose, 
hemicellulose, pectins, gum, oligosaccharides and resistant starch. These 
compounds are not hydrolyzed in the small intestine and will be partially or fully 
fermented in the large intestine by the microbiota. Indigestible carbohydrates have 
physiological effects on the health of consumers and also the functional properties 
of food. The extrusion is a thermal-mechanical process that through the 
combination of pressure-heat and shear stress, pregelatinizes the starch, causing 
structural changes that modify its functionality. The objective of the work was to 
submit the banana flour to the extrusion and the evaluation of its functional, 
physicochemical and digestibility properties. The male bananas (Musa paradisiaca) 
green, were cut into slices and dried for 24 hours at 40 ° C; then, they were ground 
to obtain flours. The flours were extruded in a single screw extruder, with three 
heating zones, dried and milled. Both the native and extruded flours were tested 
functionally (water solubility index, water retention capacity, oil absorption index), 
physicochemical properties (differential scanning calorimetry and formation of 
pastes), digestibility tests (resistant starch, total starch, dietary fiber) and a 
microscopic analysis. The operating conditions used in the extrusion process did 
not completely destroy the starch granules present in the green banana flours with 
and without peel, since through calorimetry it was found that a part of the structure 
remained intact. The content of resistant starch was slightly higher in the peeled 
banana flour (5.7 g / 100g) than without peel (4.9 g / 100g); the total dietary fiber 
content in the extruded shell was 12 g / 100g and no shell 7 g / 100g. The 
extrusion of banana flour retains a significant content of indigestible carbohydrates. 
 

Keywords: Extrusion, male banana, indigestible carbohydrates 
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Agroindustrial residues are either  solid or liquid materials obtained from the 
industrialization of primary products which can be transformed to generate another 
product with economic value. The purpose of  this work was  to take advantage of 
cocoa pod residues to incorporate them into a bread product (bun). The bun-type 
bread formulation was developed using 2.5, 5, 10 and 15% of agroindustrial residue 
substitution. The sensory quality, physicochemical characteristics,  bread and 
microbiological quality of the product with better acceptance level were evaluated. 
In addition, the variation between the glycemic index of a bun-type control bread and 
the bun-type bread substituted with the cocoa pod was determined. The bread type 
bun formulation with 10% substitution was obtained, which was sensorially accepted 
with a score of 8.03. In the product made with 10% substitution of agroindustrial 
residue, notable sensory characteristics were found in terms of color, taste, smell 
and texture. Its consumption is recommended since its fiber and protein content are 
higher compared to commercial bread bun. The sanitary quality of the processed 
product was considered within the sanitary parameters established by Mexican 
Standard NMX-F-442-1983. The glycemic index of the product substituted with 10% 
cocoa pod presented a value of 56.70 ± 0.91, 15.3 less units compared to the control 
(71.9 ± 1.23), so it is classified as a food with a low glycemic index, recommending 
its consumption due to the levels of glucose in the blood which will increase gradually 
and produce greater satiety in the individual who consumes it. 
 
Keywords: residue; cocoa husk; functional bread 
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Oxidative stress has been associated with pathogenesis of human diseases. 
Studies have shown that consumption of antioxidants might attenuate these health 
problems. Spices specifically turmeric are an important source of antioxidants such 
as curcumin, demetoxicurcumina and bisdemetoxicurcumin. The aim of this work 
was to incorporate turmeric into a chutnik Hindu dressing. Dressing was developed 
at different percentage of turmeric from 0.2 to 0.4 % of substitution. Hedonic scale 
was used to know consumer acceptance. Antioxidant activity was measured by 
DPPH inhibition. The results showed that dressing formulated using 0.4% of 
turmeric had > 75% of consumers’ acceptance and having comments indicating 
they liked the particular flavor of the mixture. Dressing was tested with shrimp, fish, 
pasta and chicken. Nutritional analysis revealed high protein content (2.76 g/100g) 
and low fat content (12.12 g/100g) compared with a commercial dressing. 
Antioxidant activity dressing inhibited 53.61% of DPPH radical. The high 
antioxidant activity might be due to the presence of curcuminoids compounds 
belonging to turmeric. We can conclude that turmeric could be used in the 
formulation of food products with a better ratio proteins and antioxidant capacity 
provided by phenolic compounds improving the nutritional quality of a dressing with 
respect to a product already on the market.  
 
 
Keywords: turmeric, dressing, antioxidant activity 
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Plant materials are invaluable resources, useful in daily life as foods, food additives 
(flavors, colors, fragrances, antioxidants) and as active principles or chemical 
precursors in the pharmaceutical industry. Moringa oleifera (moringa) leaves 
contain mainly phenolic, carotenoids and ascorbic acid. The main aim of this work 
was evaluate the effect of different carrier materials on retentions of total phenolic, 
total carotenoid and ascorbic acid, water activity, moisture content and process 
yield during spray drying with nitrogen in closed loop of moringa leaves ethanolic 
extracts. For this work a laboratory-scale spray dryer (Büchi, Mod. B-290) was 
coupled to an inert loop (Büchi, Mod. B-295) and a dehumidifier (Büchi, Mod. B-
296). Nitrogen was used as drying gas at fixed inlet (140 ºC) and outlet (60 ºC) 
temperatures. Maltodextrin (1.0 and 2.0 g/g extract solids), β-cyclodextrin and 
precipitated silica (0.3 and 0.5 g/g extract solids) were used as carrier materials. 
Spray drying process using a highest amount of carrier material yielded better 
retention of bioactive compounds than those with least carrier materials 
concentration. Formulation using MD at the ratio 2 (g carrier material)/(g extract 
solids) provide a better preservation of phenolic compounds compared to other 
carrier materials evaluated. Highest retention of total carotenoids was obtained 
with PS and CD. Treatments with PS have higher yields (93%) than those with CD 
(84%) and MD (73%) into formulation. There were no significant changes in the 
water activities and moisture content of the spray-dried powders for the carrier 
materials investigated. The spray-dried powders obtained in this work showed high 
retentions of reference bioactive compounds, opening perspectives for its use as 
food additive and/or as a source of active principles in the pharmaceutical industry. 
 
 
Keywords: Spray drying in closed loop, moringa leaves ethanolic extracts, 
bioactive compounds retentions, carrier materials. 
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Food preservation by Pulsed Electric Field (PEF) technology has been the subject 
of considerable investigation in research centers worldwide over the last twenty 
five years, being used mainly for the inactivation of microorganisms and enzyme 
inhibition without altering the natural attributes of the food. The objective of the 
work was to evaluate the effect of using Pulsed Electric Field on the postharvest 
quality for tomatillo fruits. PEF equipment used was IPNCEP-02 of Center for 
Research in Applied Biotechnology of the National Polytechnic Institute Tlaxcala 
Unit (CIBA-IPN). The experimental design consists of submitting samples at PEF 
5.44 kV/cm, 250 Hz for intervals of time 0, 10, 20, 30, 40, 50 and 60 min, at 
maturity stored at 10 and 20 ºC, the treatments were evaluated during a period of 
28 d (four dates). The variables evaluated were: total soluble solids (SST), acidity 
of the fruit (pH) and titulable acidity as acid citric. The results were for SST (20oC 
3.73 to 5.48, 10 oC 3.88 to 5.05), pH (20oC 3.86 to 4.14, 10 oC 3.77 to 3.86), Acid 
citric (20oC 1.05 to 1.48, 10 oC 1.40 to 2.50). Pulsed Electric field and temperature 
contribute to postharvest conservation. 
 
 
 
Keywords: Pulsed Electric field, tomatillo, postharvest 
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Introduction. Garambullo is a cactus endemic to Mexico that has a high content of 
beneficial bioactive compounds for health, such as ascorbic acid, phenolic 
compounds and betalains. Previously, the best drying conditions of the garambullo 
juice were determined obtaining a percentage of retention of bioactive compounds 
close to 100%. However, it is important to study the stability during storage. 
Objective. Evaluate the stability of the bioactive compounds of garambullo juice 
microcapsules obtained by spray drying during storage at different temperatures. 
Methodology. Two sprays dried were made, the first using maltodextrin-arabic gum 
(MD-AG) and the second with arabic gum (AG), with inlet and outlet temperature of 
180/70°C. The microcapsules obtained were placed in dark storage for 8 weeks at 
20, 30 and 40°C. The content of bioactive compounds and antioxidant capacity was 
quantified every week. Results. The degradation of total phenols was adjusted to 
first order kinetics with the two wall materials used during storage at 20 and 30°C. 
The t1/2 was 23.42 and 4.99 months using MD-AG and for AG was 23.77 and 10.78 
months, respectively. The ascorbic acid stored at 20, 30 and 40°C presented second 
order kinetics using MD-AG (t1/2=2.24, 1.90 and 0.86 months) and AG (t1/2=2.52, 
1.41 and 0.67 months) as wall material. Betaxanthins were not degraded at any of 
the storage temperatures tested, the same occurred with betacyanins at 20°C, 
however, at 30 and 40°C they were adjusted to first order kinetics with the two wall 
materials used and t1/2 was 10.62 and 3.71 months, respectively, using MD-AG and 
were lower than those obtained with AG (t1/2=27.42 and 5.69 months). Finally, the 
antioxidant capacity presented a first order kinetics and the t1/2 was like that obtained 
for total phenols. Conclusion. The conditions used to obtain garambullo juice 
microcapsules provide protection to bioactive compounds by slowing down their 
degradation.  
 
 
Keywords: Garambullo, bioactive compounds, degradation kinetics, spray drying.  
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Abstract: Tropical fruits are important sources of nutrients. Fruits such as mango and 
guava have medicinal or nutraceutical properties, which are attributed mainly to the 
set of contained phenolic compounds, total carotenoids and their antioxidant 
capacity. The objective of the work was focused on evaluate the proximal chemical 
composition, physicochemical parameters and total phenols in pulp and flours of 
Mango and Guava to establish their quality criteria parameters. The samples used 
were fruits and flours from Guava and Mango from Mérida City. The methodology 
used was according to AOAC methods and Mexican Normativity. Results obtained 
from proximal chemical composition (%): moisture: 82.67 (M), 81.47 (G), Ash: 0.48 
(M), 0.68 (G); Fat: 1.47 (M), 3.60 G (T1), 4.65 G (T2), Protein: 0.50 (M), 0.36 (G) 
Crude fiber: 3.42 (M), 23.88 (G). Physicochemical parameters, pH: 3.17 (M), 3.54 
(G), soluble solids ° Brix: 16.5 (M), 12 (G). Total phenols content: pulps between 
17.50-25.00 mgGAE/g DB, flours between 16.69-55.3 mgGAE/g DB. Samples 
presents a lower total phenols content in fresh form (pulp), while the flours  in dry 
form presented a higher phenols content. The results obtained in the present study, 
indicated that the parameters evaluated stablish the criteria of the Mango and Guava 
quality, which were according to the Normativity and specifications. 
 
Keywords:  mango, guava, proximal composition, phenolic compounds, quality 
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Cactus mucilage (Opuntia ficus indica) is very important for both food and pharmaceutical 
industries because it acts as an emulsifying agent, thickeners and gelling agent. Works 
about extraction of cactus mucilage with organic solvents reports low yields (0.07-1.48%, 
from fresh weight). Multistage countercurrent extraction (MCE) is a strategy to increase the 
efficiency of solid-liquid extraction. In the present work was proposed to definite the system 
equilibrium properties necessaries for the mechanistic mathematical modeling and the 
extraction optimization. From cladodes (particle size: 0.25x0.25 cm), mass fractions of 
water, extractable solids and non-extractable solids were characterized and single stage 
extraction kinetics with different sample/solvent ratios were carried out. Extractions were 
carried out at 25 and 40 °C, with ratios of 0.02, 0.04 and 0.06 (g dry solids)/(g water). The 
cladodes contained 94.2% water, 3.5% extractable solids and 2.3% non-extractable solids. 

Equilibrium time (teq) was estimated at 240 min for all treatments evaluated. The results do 
not show statistical evidence that the temperature had an effect on the specific retained 
solution (M) or on the distribution constant between phases (Keq). Therefore, the Keq of 
0.02 was defined for process temperatures of 25 and 40 °C, while M was 42.5 ± 2.4 (kg of 
retained solution)/(kg of non-extractable solids). These operation parameters and 
equilibrium properties determinate experimentally could through of a MCE mechanistic 
model will allow to calculate the extraction yield in each stage and the quantity of water 
necessary to obtain concentrated mucilage. 

Keywords: Multistage countercurrent extraction, equilibrium properties, cactus mucilage. 

Mass transfer during the solid-liquid 
Extraction of mucilago from cactus  

(Opuntia ficus indica) 
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It has been reported that the use of non-thermal treatments are as high hydrostatic 
pressures in honey increase phenolics and antioxidant activity without affecting levels of 
hydroxymethylfurfural (HMF) and diastase activity. The aim of this study was to evaluate 
the effect of applying a non-thermal as microfluidization, and which has not reported the 
effect on the physicochemical properties of quality (diastase activity and 
hydroxymethylfurfural content) in a multifloral honey. Experiments were performed in a 
microfluidizer (M-100Y, RU) using Z-type chamber (200 pm), 69 MPa and 4 cycles, the 
treated honey and untreated honey were storage at 10 °C, 15 °C, 25 °C and 35 °C for 180 
days. The initial content of HMF were 16.4±0.9 (untreated honey) and 16.3±0.6 (treated 
honey) mg HMF/kg honey. The initial diastase activity was 17.97±0.7 °Gothe (untreated 
honey) and 18.11 ±0.9 °Gothe (treated honey). The statistical analysis indicated that 

interaction time-temperature are the most significantly variables in the HMF content. After 6 
months storage of HMF content was for each temperature of: 2.8-4.5%, 8.1-9.3%, 15.6-
17.3% and 635.4-645.4% for 10 °C, 15 °C, 25 °C and 35 °C, respectively. Storage time 
(56.6%) is the variable with the greatest influence on changes in enzyme activity, followed 
by temperature (25.7%). At the end of 180 days of storage, a reduction in diastase activity 
of 18.1 %, 26.2%, 26.6% and 49.2% was obtained at 10 ° C, 15 ° C, 25 ° C and 35 ° C, 

respectively. Regarding the honey treated by MF, the reduction was 14.3%, 17.1%, 20.2% 
and 37.5% at 10 °C, 15 °C, 25 °C and 35 °C, respectively. Changes in quality parameters 
such as HMF content and diastase activity were influenced by temperature and storage 
time rather than by the type of processing. 

Keywords: Honey, microfluidization, HMF 

 
Microfluidization multifloral honey: change in HMF 

content and diastase activity over 6 months storage 
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Soybean (Glycine max) is a crop with high nutritional value. Soy milk is typically produced 
by  grinding the  soaked beans  in  water;  it  is  one  of the  most  popular  beverages,  contains 
bioactive components  and  may  enhance  health by  lowering  the  risk  of  disease.  Soybean 
germination means intense metabolic changes including the conversion of stored proteins,

fats  and carbohydrates  into  basic  elements  to  support the  development  of  the  new  plant. 
The  objective  of  this  study  was  to  compare  3  types  of  soy  milk,  one  obtained  by  the 
traditional method using non-germinated soy, and the others from soybean germinated for 
24 hours at neutral or acid pH. Materials and Methods. Yellow soybean (Glycine max (L.)

Merr.)  variety  Huasteca  was  used  in  this  study. Germination  of  soybean. - 125  g  of  soy 
seeds were  cleaned  and  rinsed  in  water  before  being  soaked  overnight  at  room

temperature.  The  soaked  beans  were  then  drained,  rinsed,  and  placed  on  moist  cloth. 
Germination was carried out at room temperature for 24h, either at pH 7.0 or pH 5.0. Milk

from non-germinated soy was prepared just after the soaking process. 125 g of germinated 
or non-germinated soybean underwent the washing and soaking process, then they were 
drained,  rinsed,  mixed  with  1000  ml  water,  and  ground  in  a  blender  for  5  min.  The  soy 
slurry was filtered through a mesh screen to obtain the milk and the product was blanched

for  15  minutes.  The  slurry  was  supplemented  with  sugar  and  vanilla  flavor. Results.

Comparing the protein and fat contents, it was found that milk from soy germinated at pH 
5.0 had the highest contents of protein and fat. Non-germinated soy and soy grown at pH 
7.0  had  a  comparable  amount  of  protein  and  fat.  Conclusion:  Cultivation  of  soy  under

stress conditions rendered a milk product with the highest nutritional value.

Keywords: soy milk; germinated beans; nutritional value
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Abstract: Yucatan is one of the main producing states of habanero pepper (Capsicum 
chinense Jacq). One of its most important commercial attributes is color which is related to 
the maturity of the fruit. The yellow-orange colors characteristic in habanero pepper are 
mainly due to the accumulation of a and p-carotene, zeaxanthin, lutein and p cryptoxanthin. 
In the present work, the objective was determinate the proximal chemical composition, 
physicochemical parameters and beta-carotene content in green (CV) and orange (CN) 
habanero pepper varieties as quality. Samples were evaluated according to AOAC 
methods and Mexican Normativity methods. The results obtained respect to 
physicochemical parameters were: Acidity 5.16 ± 0.18g/100 ml (CV), 5.42g / 100ml ± 0.27 
(CN), pH 5.7 (CV) and 5.3 (CN), ° Brix: 5.33 ± 0.05 (CV), 5.17 ± 0.03 (CN) and aw: 0.9695 
(CV) and 0.967 (CN). Color: L * 23.31 ± 0.47, a * -11.82 ± 1.10, b * 36.57 ± 1.78, with a 
AE3.03 for the CV and L * 23.31 to * 30.17 ± 0.64, b * 47.03 ± 1.68 with AE 2.60 of the CN. 
Proximal chemical composition: moisture, ash, fat, protein and crude fiber of the CV was 8 
± 0.31%, 163.27%, 2.28 ± 0.14%, 1.16 ± 0.09% and 0.2990 ± 0.00% respectively. For the 
CN, 9.21 ± 0.18% was obtained. 250.26%. 4.65 ± 0.08% fat, 1.3459 ± 0.04% and crude 
fiber 0.2672 ± 0.00%. The quantification of total carotenoids equivalent to pg of p-carotenes 
was: 0.2515 ± 0.00 (pg eq/g in DB) in CV and 0.4519 ± 0.00 (pg eq/g in DB) in CN. 
According to the analyzed statistically only moisture and fat are significantly different 
between both peppers, In contrast, physicochemical and beta-carotene did not show 
significant differences. 

Keywords: Habanero pepper, chemical-proximal composition, physicochemical parameter, 

quality, carotenoids 

Determination of the proximal chemical composition, 
physicochemical parameters and beta-carotene content 

in habanero pepper fruits from Yucatan peninsula: 
evaluation of their quality and stability 
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Alternaria alternata is a ubiquitous fungal genus causing a range of diseases and post-
harvest rots of numerous agronomic and ornamental plants. These fungi can present 
different morphology, adaptation, color change and growth rate depending on the 
substrate. In this sense, the objective of this work was to isolate, identify and characterize 
the morphology of Alternaria alternata in different culture media. The strain of A. alternata 
was isolated from tomato fruits. The A. alternata was purified and its morphology was 
evaluated in different culture media. The culture media studied were potato dextrose broth, 
potato dextrose agar (PDA) and pasteurized tomato juice. A spore solution was inoculated 
(104 spores / mL) and incubated at 28 ° C. After three days, it was observed that in the 
PDA medium, the fungus showed greater differentiation with septate hyphae with mature 
sacks compared to tomato juice and potato dextrose broth. In tomato juice and potato 
dextrose broth the hyphae were immature. In general, each of the substrates they 
presented the same morphology. The PDA was the most suitable substrate for the growth 
of A. alternata, due to the differentiation of the hyphae. 

Keywords: Alternaria alternata, culture media, morphology

Isolation, identification and characterization of Alternaria 
alternata strain in different culture media 
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> 
The aim of this work was to evaluate the effect of the application of microwave as a method 
of preservation to the plantain (Musa paradisiaca AAB var. curare enane) pulp during 
storage. The plantain was harvested in Tuxtepec, Oaxaca and used with a maturity state of 
7 stage (yellow with small brown spots). Slices of 3.5 cm in diameter and 1.0 cm thick were 
obtained in order to generated three different microwave treatments with a frequency of 
2450 Mhz. Samples previously sumerged in T1 solution of ascorbic acid at 1 %, T2 solution 
of whey protein at 1 %, T3 water. All samples were exposed to microwave irradiation and as 

a witness was used slices without microwave treatment. Exposure times for the irradiation 
were 30, 45 and 60 s. The samples were subjected to a storage period of 0, 15 and 30 days 
at 4 °C. The plantain slices were packaged in special bags for vacuum sealing. The 
proximate chemical composition (PCC), reducing sugars, acidity, and color by the method 
CIELAB, texture, peroxidase and microbiological analysis were determined for each 
treatment. The results obtained showed that there was a decrease in the moisture content of 

the plantain slices probably by the water loss during 30 s of the microwave irradiation. There 
was no significant effect of the ash content and fats. The application of microwave and 
ascorbic acid and whey protein at 1 % had effect in the reduction in size of the slices, as well 
as a time of 45 s of microwave irradiation affected the strength, hardness and fracturabilidad 
during storage. Regardless of the microwave time applied, the safety of the plantain pulp 
samples was favored. The use of microwave as a preservation method was shown to be 

effective in the reduction of the peroxidase, moreover that did not change the chemical 
composition in a negative way of the plantain pulp slices and preserved the color and texture 
during the storage time evaluate. 

Keywords:< Plantain; Microwave; Preservation> 
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Abstract

XXI Biochemical Engineering National Congress
X Biochemical Engineering International Congress

XVI Biomedicine and Molecular Biotechnology Scientific Meetings
Proceedings

JBBR ©2018 Colegio Mexicano de Ingenieros BioquímicosArea of Food Technology
21-23 March, 2018, Mérida, Yucatán, México

378

 

< Ernestina Paz-Gamboa, Mara Abad-Rodriguez, Marla de los Angeles Vivar- 
Vera, Aurea Bernardino Nicanor, Marla Felix Sosa-Reyes, Marisol de Montserrat 

Tejeda-Paz, Marco Antonio Godinez-Ruiz. 
Instituto Tecnologico de Tuxtepec. Av. Dr. Victor Bravo Ahuja S/N, C.P. 68350, Col. 5 de Mayo, 

Tuxtepec, Oax. e-mail: ernestina_paz@hotmail.com 

The trend in probiotic beverages is based on unconventional flavors enriched in their composition. 
The pitaya (Stenocereus stellatus), is a cactus whose fruit is rich in antioxidants (polyphenols and 
betalaines) and highly perishable due to its high moisture content. In response to the producers’ need 
in Totoltepec de Guerrero County, Puebla to add value to the pitaya produced. The project’s objective 

was to elaborate and evaluate a drink with pitaya juice (Stenocereus stellatus), added with a 
probiotic. The pitaya pulp was physicochemically characterized and was determined the proximal 
chemistry of the pulp and pitaya juice obtained by conventional technology and cyclonic beating 
technology (CBT). For the drink elaboration was used a pitaya water-juice ratio (0:1, 1:1, 1:2, and 
1:4), inoculum concentration of Lactobacillus plantarum (0.25 and 0.5%) and it was sweetened 
with and without stevia/sucralose (5:1), the formulations were stored for 21 at 6 °C. The response 

variables were: viability of Lactobacillus plantarum and pH. The beverages with the highest 
viability of probiotic were selected and the proximal chemical was determined and sensory evaluated 
using a consumer acceptance test. A pitaya pulp was obtained with 10.5 ° Bx, 1.02% protein, 87.74% 
humidity, ash 0.46% and fat 0.28%. 
Beverages were selected with 0.25% of Lactobacillus plantarum and a water-juice ratio of 0:1 and 
1:1, because no significant difference was found in the viability of the probiotic, obtaining in 0:1 (pH 
3.96 and 7.47 Log. CFU/mL) and 1:1 (pH 4.12 and 7.66 Log CFU/mL) in 21 days of storage. 
According to the proximal chemical of the 0:1 and 1:1 drinks, a higher content of 0.38% ash, 0.23% 
fat and 0.61% protein was found in the 0:1 treatment, the 0:1 water-juice acceptability test with 0.25% 
inoculum with stevia and sucralose was the most accepted in a 80%. 

Keywords:< Pitaya (Stenocereus stellatus); Lactobacillus plantarum; Funtional drink; 

Stevia; Sucralose.

  
Elaboration of a probiotic drink with pitaya juice 

(Stenocereus stellatus)
 

 



Area of Food Technology
21-23 March, 2018, Mérida, Yucatán, México

Abstract

379 JBBR ©2018 Colegio Mexicano de Ingenieros Bioquímicos

XXI Biochemical Engineering National Congress
X Biochemical Engineering International Congress

XVI Biomedicine and Molecular Biotechnology Scientific Meetings
Proceedings

 

Jessica I. Parra-Rochin3. Luis A. Cabanillas-Bojorquez3, Julio Montes-Avilab, Misael O. 
Vega-Garcfac, Hector S. Lopez-Morenob, Marco A. Parra-Inzunzaa, Roberto Gutierrez- 

Doradoc, Ramon I. Castillo-Lopeza 
aIngenierfa Qufmica, Laboratorio de Tecnologfa Poscosecha y Fermentaciones, Facultad de 

Ciencias Qufmico-Biologicas, Universidad Autonoma de Sinaloa, Sinaloa, Mexico. 
bMaestria en Ciencias Biomedicas, Facultad de Ciencias Qufmico-Biologicas, Universidad 

Autonoma de Sinaloa, Sinaloa, Mexico. 
cMaestria en Ciencia y Tecnologfa de Alimentos, Facultad de Ciencias Qufmico -Biologicas, 

Universidad Autonoma de Sinaloa, Av. Americas y Blvd. Universitarios, CP 80030, Culiacan, Sin., 
Mexico. 

Papaya is a fruit that contains a high nutritional value, it is low in calories and rich in vitamins 
and minerals. Being a climacteric fruit, its shelf life is short. Exist some methods to avoid post-
harvest losses of papaya. Among these methods are the coatings based on chitosan. The use 
of coatings based on Chitosan in slices of papaya has maintain for a longer time the quality 

characteristics of this fruit, as well as to inhibit the growth of microorganisms. However, there 
are few jobs where chitosan obtained from chitin has been used under optimal conditions of 
lactic acid fermentation of shrimp waste for the preparation of coatings to extend the post-
harvest life of minimally processed papaya. The objective of this work was to study the effect of 
chitosan coatings obtained from shrimp heads under optimized conditions of lactic acid 
fermentation using industrial residues (whey and molasses) on the postharvest behavior and 
the inhibition of microorganisms in papaya processed minimally. The fruits were peeled, sliced 
and divided in three lots, one was immersed in commercial Chitosan (Quit Com) solution, 
another with optimized Chitosan (Quit Opt) solution and third in distilled water (Control), and 
then were stored at 5°C for 10 days. Every 2 days was evaluated the color pulp, firmness, pH, 
titratle acidity and total soluble solids concentration, and microbial content was assessed every 
5 days. Chitosan optimized treatment decreased the loss of color and acidity, the growth of 
mesophilic and psychrophilic bacteria, fungi and yeasts, and increased the pH of minimally 
processed papaya slices and no significant differences with the commercial Chitosan. Based on 
the results obtained in this study, treatment with optimized Chitosan could be applied in other 
fruits as a coating to maintain its quality characteristics and inhibit microbial growth during 
storage of minimally processed fruits. 
 
Keywords: Papaya; chitosan coating; postharvest 
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INTRODUCTION: Damages and losses of fruits in nationwide are tons. The uses of films with 
the addition of active compounds of natural origin, which protect the fruits, are an alternative to 
extend the fruits’life. OBJECTIVE: the aim of the present work is the developments of an 
edible coating of chitosan with the addition of bioactive compounds of Brassica oleracea var. 
capitata (f.rubra) that be able lengthen the shelf life of Capsicum annuum var jalapeno. 

METHODOLOGY: the identification of the main groups of secondary metabolites of the 
methanol extract of Brassica oleracea var. capitata f rubra. The antimicrobial activity was 
quantified by the Kirby-Bauer method and the antioxidant by the ABTS method of the total of 
Brassica oleracea var. capitata (f rubra) extract. The formulation of the film was 2.4% chitosan 
and 2.2% methanol extract. The chiles were divided into three groups; control -group (without 
film), film-group of chitosan, film-group of chitosan- extract. It was studied the firmness and 

appearance of the chili, and were evaluated during 15 days at 4oC and 28oC, through of a 
randomized experimental design of 2 replications and two repetitions. RESULTS: in the 
phytochemical profile of Brassica oleracea var. capitata, it showed that contains phenols, 
flavonoids, tannins, alkaloids, saponins and cardiac glycosides. The antioxidant capacity with 
the ABTS radical was 96.22%. The extract showed inhibitory activity against; S tipy, P. 
aureoginosa, E agglomerans, S dysenteria, E coli, B subtilis, S mutans, B cereus, L 
monocytogenes and C albicans. CONCLUSIONS: During the hardness test a less 
pronounced decrease was observed in Capsicum annuum var jalapeno covered with chitosan, 
however those of chitosan-extract had less infection by microorganisms at 4oC and 28oC. 
Capsicum annuum var jalapeno, presented a good visual appearance with the chitosan-extract 
treatment. The treatment of chitosan-extract, got great firmness in both temperatures. 
 
 
Keywords: Chitosan-coating; Capsicum annuum; Brassica oleracea
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This work centers on the production of a cookie on type bar there were tried different 
formulations based on mixtures of flours of grains gluten free. An experimental design was 
realized using the program Design Expert version 6, with which the experimental formulations 

were established to trying. Preliminary tests proofs were done for the production elaboration of 
the cookies in which they presented some problems with the cohesiveness of the mass during 
the production elaboration of the cookies, and during behavior on having be baked, cookies 
were obtained by a fragile consistency by trend to crumble. There was proved the addition of 
some additives, such as, the gum guar and the sodium caseinate and with base to the 
experiments proposed by the experimental design one found the best formula to elaborate the 
cookies. The used additives improved the texture and consistency of the cookies, several 
technologically feasible formulations being obtained. To select the best there was carried out a 
sensory affective evaluation, ANOVA's test was applied and there was selected like better the 
one that presented major acceptance for the consumers, with the following proportion of the 
experimental variables: flour of rice, 55 %, flour of maize 30 % and sodium caseinate 15 %. 

Keywords: Beet cookie; celiac people; arterial pressure 
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FAO since 1964 implemented the use of composite flours in order to help communities 
that did not consume or had a deficit of wheat flour. In this type of technology, wheat flour is 
mixed with other cereals and legumes flours for the production of breads and biscuits (fortified 
products). 

Sweet bread and conventional Danish bread are characterized by having a high content 
of digestible carbohydrates (almost 50%), fat (20%), proteins (8%) and fiber (0 - 1 %). The 

objective of the work is to develop a Danish type bread based on flour composed with a low 
content of digestible carbohydrates and high protein content, without modifying the 
characteristics of the conventional product. Nine formulations were tested in which the total 
flour content was substituted with different percentages (10-40%) of composite flour (amaranth-
pea). 

The formulation with 40% substitution did not show a significant difference by means of 
a statistical analysis (student t, a = 0.05) evaluating the physical characteristics (high, long and 
wide). This same substitution (40% of composite flour) showed a significant increase in its 
protein content (70%), fiber (200%) and a decrease in carbohydrate content (7%) and fat (6%), 
this formulation being the one that meets the initially stated objectives. 

A hedonic evaluation of 5 points was made, where 0 I do not like it, 4 I like it and 5 I like 
it a lot. Having a rating of 4.21 points having a high acceptability of Danish bread (made with 
composite flour). We conclude with this work that the substitution of 40% of compound flour in 
the formulation of a Danish bread does not significantly modify its physical characteristics when 
compared with a conventional Danish bread, fulfilling the objective of the development of a 
Danish bread nutritionally balanced compared to a conventional Danish bread, and it's highly 
sensorially accepted. 

Keywords: Composite flour; amaranth; nutritionally Balanced; danish Bread
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Yautepec, Morelos 62731, Mexico. 

Strawberry fruits have a very short shelf-life and senescent period due to their high degree of 
perishability and infection caused by several pathogens that can rapidly reduce fruit quality. The 
aim of the present work was to study the preventive and corrective effect of a functionalized 
edible coating (FC) on the incidence and severity of C. fragariae growth in strawberry fruits and 
its quality at 5°C and 20 °C storage. The coating was formulated from 0.4% chitosan, 1% 
hibiscus flower extract and 0.025% cinnamon essential oil. The coating was applied as follows: 
T1) strawberries were inoculated with C. fragariae and then the coating was applied, T2) the 
coating was applied on the strawberry and then it was inoculated with C. fragariae, and T3) the 
control. The incidence and severity of the fungus growth was evaluated subjectively. The fruits 
quality was evaluated measuring the color difference through time (AE), the firmness (N) and 
the maturity index as a relation between soluble solids content (SSC) and the titratable acidity 

(TA). When compared to the control, treatments T1 and T2 at 5 ° C showed a 20% increase in 
firmness, 33 % reduction on SSC, lower maturity index and no effect on TA. On the other hand 
at 20 ° C, C. fragariae grew on 3 days and reached severities of 5075%; while at 5 ° C after 10 
days it only grew in the T1. In summary, fresh strawberries with edible FC coatings reach 
longer shelf lives at 5 °C and 20 °C than uncoated fruits and the coating protected strawberries 
against fungal infection. 

 
Keywords: chitosan, hibiscus flower extract, C. fragariae 
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aEscuela Nacional de Ciencias Biologicas. Instituto Politecnico Nacional 
bCentro de Desarrollo de Productos Bioticos. Instituto Politecnico Nacional 

Beer is a beverage consumed by man for 8000 years, its manufacturing process is the same 
since then. For a beer to be handmade, it must be made from: barley, hops, water and yeast. 
The absence of filtration in artisanal beer, unlike the industrial one, offers a more complex flavor 
and aroma, as well as remnant yeast cells. A functional food is characterized by having specific 
benefits for the health of the consumer. For the elaboration of the functional artesian beer, a 
brewer's yeast Saccharomyces cerevisiae (SC) or probiotic yeasts S. boulardii (SB) will be 
used. This will be done with the objective of comparing the tolerance to alcohol stress of both 
yeasts. 
METHOD: Both yeasts were reactivated in YPD medium for later use. Growth kinetics of both 

yeasts were performed in the presence of different concentrations of ethanol: for SC at 0, 1, 2, 
3 and 4% ethanol at 28 ° C and for SB at 0, 2, 4, 6, 8 and 10 % ethanol at 28 and 37 ° C 
respectively; for these studies growths was measured as the change in absorbance at 720 nm 
every hour for a total of seven hours. RESULTS AND CONCLUSION: Brewer's yeast SC was 
able to tolerate concentrations of up to 4% ethanol at 28 ° C with adequate growth, while the 
SB probiotic yeast could tolerate ethanol concentrations of up to 10% at 28 ° C with a slight 
growth and of 8% at 37 ° C without growing but keeping its population constant. Based on this it 
is concluded that SB can be used for the elaboration of a functional beer at a fermentation 
temperature of 37 ° C. 

Keywords: Artisan beer, probiotics, Saccharomyces cerevisiae, Sacharomyces boulardii, 
alcohol tolerance 
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The extract of natural vanilla is a product of high commercial value for its sensory 

characteristics. Vanilla extract is a solution in ethyl alcohol (35% v/v) components of aroma 
and flavor that are removable from 13.35 oz of vanilla beans curing by gallon (100 g/L). 
Traditionally vanilla extracts are obtained by maceration or percolation that may affect they 
compositions, which so far have not been defined. Most scientific reports, which only 
account for 4 main compounds presented in the extract: (vanillin, p-hidroxibenzaldehido, p-
hydroxybenzoic acid and vanillic acid), do not consider the rest of extractable compounds. 
Therefore, in order to obtain more information from the extractable compounds, this work 
proposes solid-liquid extraction stages multiple counter and conventional method to study 
the chemical composition of vanilla extracts. The extracts were obtained by two methods, 
i.e., conventional and multistage, using two qualities of beans (picadura and gourmet) 
under the following operating conditions :1 cm 50 °C, EtOH 60% v/v, 24h. The 
characterization of the extracts without beans and with beans was made in terms of the 
four main components (HPLC), minority volatile components (GC/MS) and 
physicochemical properties (NMX-F- 188-SCFI-2012). The results showed that the 
multistage extraction can increase the extraction rate compared to extraction by 
maceration. The vanilla extract with beans gourmet was increased by 100% and the beans 
picadura was increased by 70%. In addition, the physicochemical properties of the extracts 
were in the range of the established NMX-F188-SCFI-2012, regardless of the quality of the 
beans and the type of the evaluated extraction method. It was identified by GC/MS 60 
shikimic acid derivatives, 12 alcohols, 8 acids and 9 ketones, regardless of the type of 
extract. 

Keywords: vanilla extract, aromatic compounds, multistage 
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Determination of the polyphenol content and antioxidant 

activity of aqueous extracts from spices and fruits 
obtained by steam and sonication extraction 

 

Spices are aromatic plants widely used to season and flavor foods. They have also been used as 

natural remedies to deal with chronic diseases. Polyphenols are phytochemicals potentially healthy 

for human, due to their antioxidant, antiallergenic and anti-microbial activities. Because of the 

importance of polyphenol compounds, different methods toimprove its extraction have been 

studied. Therefore, the present work aims to determinethe total polyphenol content (TPC) and the 

antioxidant activity of aqueous extracts 

obtained from seven spices (garlic, laurel, onion, pepper, oregano, basil, dill) and three 

fruits (lemon, sour orange, xcatic pepper) commonly used in the southeast of Mexico, and 

evaluated two extraction technologies: ultrasound-assisted extraction (UAE) and steam extraction 

(SE) to the recovery of polyphenols. The results obtained highlighted the use ofSE, presenting higher 

polyphenol content on spices and fruits evaluated. Oregano (157.55± 0.90 mg GAE/g D.B) was the 

spice with the highest polyphenol content and and the 

Xcatic chile (31.96 mg GAE/g D.B) was the most outstanding fruit in polyphenolic content. With 

respect to antioxidant activity, laurel is the spice with the highest percentage ofinhibition of the 

DPPH radical (92.75 %), and lemon the fruit with the greatest ability to capture radicals (14.81-11.55 

% of inhibition). These results suggest the importance of the extraction method on the total 

polyphenol content and its polyphenol activity to improve the use of this compounds as natural and 

promoting health food additives. 

Keywords: Spices, fruits, polyphenol extraction, antioxidant activity. 
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Research has shown that the addition of probiotics to food provides several health 
benefits including improved gastrointestinal function, enhanced immune system and lower 
risk of colon cancer. Currently, probiotic products are usually marketed in the form of 
fermented milk and yogurt. However, lactose intolerance and the cholesterol content are 

two drawbacks related to their consumption. It has been suggested that fruit or vegetable 
juice could serve as a good medium for cultivating probiotics. Fruit and vegetables are 
healthy food, because they are rich in antioxidants, vitamins, dietary fibre and minerals. 
Furthermore, fruit and vegetables do not contain any dairy allergens that might prevent 
usage by certain segments of the population. The aim of this work was evaluated the efect 
of incorporating two levels of sacarose solution (45°Brix):10 and 15% V/V on Mint Leaves 

and Lemon Grass juice over viable cells count (CFU), pH and lactic acid content, using 
three probiotics strains (Lactobacillus Plantarum, Lactobacillus casei Shirota and 
Lactobacillus Johnsonii). So, three a 250 mL Erlenmeyer flask containing 100 mL of 
sustrate solution of each vegetable were pushed into the fermentation equip at 37+2°C, 
120 rpm and 48 h of fermentation time. Viable cell count was obtained with spread plate 
method employing the MRS agar. There are not significant statistical diference (p>0.05) 
on the two levels of sacarose solution incorporated studied; sufficient viable counts were 
obtained to exert beneficial effects probiotics: lactic acid bacteria (LAB) population was 
betwen 105 and 107 CFU/mL, the pH betwen 3.6 and 4.9 and the lactic acid contens was 
betwen 0.42 and 0.72 %. So, the fermented drink made of ech vegetable can be prepared 
with any level of incorporation of simple syrup. 

Keywords : Probiotics; lemon grass; mint leaves; LAB; CFU/mL 
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INTRODUCTION. Biosurfactants (BS) are biomolecules with high surface activity, they are 
produced by bacteria, yeasts and fungi. The BS have applications in the industries: food, 
pharmaceutical, cosmetics, paper, textile, plastic, petrochemical, have also been 
attributed biological activities such as immunomodulators, antitumor and antimicrobial. 
The BS have acquired great importance as an alternative to the use of chemically 
synthesized surfactants. The current approach is to obtain more microorganisms that 
produce BS, as well as optimizing their production. 
Lactic acid bacteria (LAB) are Gram-positive, tolerant acid (pH between 3.5-9.6). The 
industrial importance of BAL lies in being considered GRAS. Recently, the search for BS 
produced by BAL has been used because of its food safety and the potential of 
applications in food for humans and animals. 
OBJECTIVE. Isolate strains of LAB capable of producing BS that can be applied in the 

processing and conservation of food. 
METHODOLOGY: Sample fermented foods for LAB isolation, Grow LAB on MRS agar. 
Measure the formation of emulsions, oil diffusion and hemolysis produced by extracts of 
isolated LAB cultures. 
RESULTS. Thirty BAL strains were isolated in MRS medium, the strains were identified by 
the APICHL50 system, which belong to the genera Lactococcus, Lactobacillus and 

Pediacoccus. 75% of the isolated strains did not present phase separation in the produced 
emulsions. 10% of them showed a decrease in water ST from 72.4 mN/m to 36.9 mN/m. 
30% of the strains tested showed hemolysis on blood agar plates. 
CONCLUSIONS. The tests showed that 5 strains are able to form stable emulsions, 
decrease ST and produce hemolysis of red blood cells. The values of the decrease of the 
ST are similar to those produced by biosurfactants of Candida antarctica (lipids of 

manosyleritritol) and sophorolipids of Torulopsis bombicola. 

Keywords: Biosurfactant; LAB; Bioconservation. 
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