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INTRODUCTION  
In 1960, the death of thousands of poults was registered in England; such event happened a week after the 

first symptoms appeared. Necropsies revealed hemorrhages and necrotic areas in the poults liver; later the 

correlation between the death of the turkeys and their consumption of peanut from Brazil was established. 

It is worth saying that such peanuts were invaded by Aspergillus flavus4. Aflatoxins are secondary 

metabolites produced by the fungi Aspergillus flavus, Aspergillus parasiticus and Aspergillus nomius25,31. 

It is known that they generate mycotoxins capable of causing carcinogenic, mutagenic or teratogenic 
damage23,25,31. 

Those have been detected in corn25, peanut products and grains in general31. Aflatoxins; B1 (AFB1), B2 

(AFB2), M (AFM), G1 (AFG1) and G2 (AFG2). The most important is the AFB1 regarding its toxigenic 
degree23,25,31. It was possible to detect the AFM as one of the secondary metabolites of AFB1 in blood and 

urine15 and in cord blood16,25. It is certain that these aflatoxins have causal association with liver 

cancer7,10. 

Aflatoxin contamination of corn occurs during cultivation and storage. Aflatoxin B (blue fluorescence) 

and G (green fluorescence) occur when Aspergillus flavus and / or Aspergillus parasiticus grow in various 

foods that serve as ideal for this substrate. Usually these foods are basic grains such as corn, wheat, rice, 

beans, sorghum, barley, oilseeds (walnuts), and dried fruits. The aflatoxin contamination of corn 

represents a potential risk for the Mexican population, mainly because it is a staple food and ingested as 

omelette, with a consumption of 325 g / day3,18. 
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ABSTRACT 
A descriptive longitudinal study tracked 48, 72 and 96 hours, in order to determine the safest corn 

tortilla consumption time was made, in terms of growth of Aspergillus sp UFC results obtained from 

the purchase of corn tortillas tortilla from a colony with higher socioeconomic status suggest that 

growth of yeast and fungal microorganisms occurs, UFC / Time quantified and detected as the 

optimum time of consumption the first 48 hours of purchase these, the fastest growing 72-92 hours 

incubation, the growth apparently UFC synergy fungi which may be involved as a result of the same 

reproduction of the fungus occurs. So the presence of fungi in this genus is related to the generation 

of aflatoxins under conditions where crops potato dextrose was made in agar at 25 degrees Celsius 

where the substrate and temperature play a decisive role for growth fungus. 

Keywords: Aspergillus sp, yeast, corn tortilla, potato dextroseagar. 
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Swallowing (AFB1) isassociated with liver toxicity in humans and farm animals. Epidemiological studies 

in Africa and Asia indicate that there is a positive correlation between liver cancer and consumption of 

food contaminated with aflatoxins3,18. 
There is evidence of the effect of aflatoxins in animals, both mutagenic and carcinogenic10. We know for 

example that in acute outbreaks these can cause embryonic death, toxicity for the fetus, decrease eggs 

production and the sizes of these. In 1999, the FAO and WHO noted that food for human consumption 

must remain free of mycotoxins du to the fact that these can decrease productivity of ruminants and 

occasionally cause death9. 

Several experiments have been conducted in order to diagnose the effects of aflatoxins to animals. For 

example, in rabbits it was found that after being administered with 100 micrograms of aflatoxins per 
every kg of pregnancy weight, 47% showed to have a high mortality rate.  Some of the rabbits who 

remained alive experienced liver damage. However, those who were administered 50 micrograms per kg 

during 10 days had a birth weight rate of zero27. Testicular steroid genesis has also been observed in 

rats32. It has been observed that aflatoxins can also drastically affect trout14 as well as humans; in 1974 

there was a food poisoning outbreak where 397 cases were recorded and 106 died19. 

Risk factors for hepatocellular carcinoma14,19,23 were also detected as well as aflatoxigenic milk7,8 

affecting umbilical cords18,25 which are the result of ingesting aflatoxigenic food during pregnancy 

obtaining low weight at birth as an adverse effect1,14 Corn and other foods such as fruit juice represent a 

substrate for the growth of Aspergillus. Corn is one of the most common foods of the Mexican 
population; it represents one of the fundamental means for the development of aflatoxins, including 

cereals20,25,26,31. 

A mechanism to decrease the concentration of aflatoxins is provided by the lime, which during 
nixtamalization changes the pH2,28. Aflatoxins have a half-life in the human body among 2 to 3 months. 

The effects of aflatoxins in humans have not been studied yet in a systematic way6,32. Consumption of 

these toxins has been associated to some of the chronic malnutrition effects in children undergoing 

growth; among which we find liver and kidney damage, carcinogenesis and immunosuppression5,11,13,17 

wasting and stunting have also been implicated in the pathogenic process of aflatoxins12,29. 

Aflatoxins have been detected in body fluids including urine and have been associated with 

malnutrition22,30. In the study entitled “Aflatoxins in body fluids and food of Nigerian Children with 
protein-energy malnutrition21” several types of aflatoxins were detected in urine samples from patients 

and controls in varying concentrations, which later were analyzed and showed to have high levels of those 

(90.9%), followed by kwashiorkor (84.6%), marasmus (81.8%) and marasmus kwashiorkor (60%), in 

descending order. However, the observed differences in detection rates in the urine were not significant 

(p> 0.05)21. 

That's why this research aims to determine the time in which a corn tortilla should be consumed before 

contaminated. 

Aflatoxins are a group of toxic substances closely related to the fungus Aspergillus flavus and Aspergillus 

parasiticus, which grow in peanuts, corn, soybeans, barley, wheat and other grains, particularly under hot 
and humid conditions. Some contamination may occur before harvest, but the major source of exposure to 

humans resulting from inadequate post harvest storage that facilitates the growth of the fungus. 

Some important features of these toxins are its ability for bioconcentration, bioaccumulation and stability. 

The toxin most toxic and carcinogenic risk, is aflatoxin B1. It has been shown to cause cancer in rats, 

mice, hamsters, rainbow trout, ducks, woodchucks, shrews, guinea pigs, sheep and monkeys. Aflatoxin 

B1 causes mainly liver cancer, and is the most potent carcinogen known7,10  

Aim: The purpose of this work is to determine the time of intakes a festcorn tortilla for growth of 

Aspergillus spp UFC in Agrapotato dextrose. 
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MATERIAL AND METHODS 

A longitudinal descriptive study 8 samples per week was based tracking planting 32 samples for 4 weeks, 
with follow-up at 48, 72 and 96 hours of planting corn tortilla potato dextrose agar incubated at 25 
degrees Celsius. 

RESULTS 
Of 4 experiments designed to track each corresponding to eight boxes tortilla 4 samples each in duplícate 
cultura was detected yeast-growth in 262326 100% of the culture dishes for 48, 72 and 96 hours and 
generally of 4 experiments in one 25% fungal growth was observed, in 75% if growth was observed. 
(Table 1). 
  

Table1. Growth of yeast and fungi in 4 experiments to monitor the 48, 72 and 96 hours of  incubation on 
potato dextrose agar at 25 degrees Celsius 

Tracing Experiment 1 Experiment 2 Experiment 3 Experiment4 

Yeast + + + + 
Aspergillus sp - - + + 

Source: Direct, samples tested in the laboratory of nutrition UNIVA 

 
Average detected in yeast for 48 hours was 754 CFU, 72 hours and 96 hours 832 833 thereis no 
significantdifference in these (Table 2). 

 

Table 2. Total samples / week 8 (4) 32 samples to monitor the 48, 72 and 96 hours of yeasts 

 48 hours 72 hours 96 hours 

Yeast total 24,128 26624 26,656 
Average 754 832 833 

Source: Direct, samples testedin the laboratory ofnutritionUNIVA 

 

The growth of fungi Aspergillus sp corresponding to the track 48,72 and 96 hours with optimum growth 
appeared after 72 between 72 and 96 hours, although in tortill as you left the environment "without 
medium" from 3 days they are bought tortillas and generally showed whitish, slightly transparent, sticky 
aspect of the tortilla filaments, which was recorded in general slower growth in the culture médium was at 
48 hours, although the first and second experiment showed no UFC Aspergillus, growth generally occurs 
after 72 hours of monitoring, 96 hours no significant difference was detected, ratherit appears as a time of 
stability to crops where fungus growth (Table 3) demonstrated. 

 
Table3. TotalUFCdetected inpotato dextroseagarat 25 degreesCelsius 

Aspergillus sp 48 hours 72 hours 96 hours 
UFC total 0 34 36 

Source:Direct, samplestested in thelaboratory of nutrition UNIVA 

 

DISCUSSION 
When wespeak of Mexican corn recalls the many dishes of our regions, that make us salivate and evoke 
pleasant memories and important moments of our lives always accompanied with holiday dishes prepared 
on the basis corn. Tortilla and related products are the products most consumed by the population, noting 
that among the lower socio economic level there is a greater dependence, corn provides about 70% of the 
calories and 50% of the daily protein intake. 
The tortillas are considered excellent energy or heat source because of its high starch content. They are 
also a good source of calcium because lime is added during cooking for obtaining nixtamal. In addition, 
the alkaline cooking increases the bioavailability of one of the most important B vitamins, niacin, without 
affecting other vitamins found in suitable in the original, such as thiamine, pyridoxine and riboflavin 
grain levels. 
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The experiments denote the probability of the existence of Aspergillus sp growth, most growth between 
72 and 96 hours of growth, although growth could be considered poor, it is important to remember that 
this could be explained because the tortilla samples correspond to a colony high socioeconomic level, 
context could be a determining present low growth of the fungus, but this shows that the fungus is present 
in maize, although this proved that the nixtamalization process with lime that is added during cooking of 
this decreases the fungus and aflatoxic up to 90-97%, it should be noted that in vulnerable neighborhoods 
where the context has unpaved streets facilitates contact of the earth or dust and this could increase that 
presence of the fungus in the tortillas2,28. 
Recently, there has been a daily practice in the marketing of tortillas in grocery stores and something 
surprising is retained for sale in coolers and has been observed in samples tortilla afternoon and night 
immediately after buying them already with the Player of the fungus mycelium, that is, observable by 
separating filaments to heat tortillas, this could represent a daily practice of risk. 
A family to their daily tortillas, but his remaining consumed the previous day and even 2 to 3 days, he 
kept that to daily to consume later, daily placed in a basket or basket hanging from the ceiling of the 
kitchen freshly made tortillas. By showing these denote tortillas fungal growth. This means that the 
economic and cultural aspects of vulnerability are involved in processes of exposure to the fungus. Both 
died of cancer, liver and bones, so it is important to investigate to respect, to guide respect to the intake of 
corn tortillas and other foods aflatoxigenic people. 
The results obtained in this study show areas of opportunity in the field of public health, not only for 
research but to take actions to improve the quality of life and impact on life itself by simply 
recommending eating tortilla that is daily made, avoiding cereals and oilseeds that have an unpleasant 
smell and taste as well as analyze their characteristics. 
In experiments where the samples were left to the environmental conditions in which families do not have 
refrigerators, it was observed in the same way that after three days and the mycelium of the fungus and 7-
8 days rather mold growth is present. A limitation applicable in this paper have not determined 
biochemically identifying the fungus, but preparations are made with blue and safranin was unmistakable 
structure of Aspergillus sp. Characteristic of Aspergillus flavus. However, the results obtained allow the 
recommendation not to consume tortillas they present with 3 days of being purchased independently of 
the social context in which these come with this will decrease the risk of exposure to metabolites 
"Aflatoxin" generated byt his fungus. 
Experiments where the environment tortillas were left without being refrigerated for three days already 
show similarly filaments or mycelium of fungi, this could serve as a criterion of exposure to humans who 
eat these tortillas fungus Aspergillus sp plus if we remember that economically vulnerable families do not 
have refrigerators could represent risk the tortillas intake 3 or more days of being purchased. 
The omelette consumed was described to have poor quality, with whitish filaments or yarns when 
separating them, represents risk for low weight at birth if ingested during the first two months of 
pregnancy; synergism is even possible for the mothers who smoke. Poor quality omelette is apparently 
involved in the mortality effect of the product, as one of the possible causes of this event. The foods that 
mostly impact the outcomes of pregnancy in terms of aflatoxigenic effects are corn tortillas, peanuts, 
pistachios and junk foods24.  

CONCLUSIONS 
By employee laboratory methodology was possible to determine the presence of Aspergillus between 72 
and 96 hours of having bought the tortillas under the conditions of the culture medium and 25 degrees 
Celsius. 
Theomeletteisone of the staples, culturally daily in Mexico and that is why the need for further research to 
reduce the concentration of Aspergillus spp arises, so it is essential to end the practice of selling these in 
coolers, improve conditions of their transport businesses where the tortilla is made and keep track of 
improving lifestyles as one of the determinants of health that we must influence from health programs 
considering the social context, this will improve quality of life and reduction of health risks, lower cost 
health and family level. 
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Do not eat corn omelette after three days you have bought them, especially if they are not under 
refrigeration, remember that to avoid exposure decreases the risk of adverse effects on public health. 
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