
Introduction

▪ 3rd Year Medical Student at the University of New England College 
of Osteopathic Medicine

▪ Bachelor of Arts in Molecular Cellular and Developmental Biology 
from the University of Colorado at Boulder

▪ Interested in Emergency Medicine and Internal Medicine



Aflatoxin

▪ Aflatoxins are a highly carcinogenic group of low molecular weight mycotoxins 
produced by the fungus Aspergillus flavus and Aspergillus parasiticus.

▪ Research has demonstrated links between aflatoxin exposure and 
hepatocellular carcinoma. 

▪ Tentative link between aflatoxin exposure and growth stunting.

▪ This fungus grows in high moisture areas when corn is not properly stored. 
Microscopic, but can be screened for its by-product which is the aflatoxin. 



Aflatoxin in Food

▪ The purpose of this study is to look at corn and analyze aflatoxin content 
as it is a major food source in Guatemala and a large part of their diet. 

▪ Questions that will be answered:

▪ What is the level of aflatoxin in food?

▪ What is the rate of transfer from mother to chid?

▪ Tentative studies estimate 0.1-0.4% of ingested AFB1 is transferred to breast milk

▪ Area of future study

▪ What effect it has on the health of Guatemalans?

▪ Growth Stunting

▪ Hepatocellular Carcinoma



Molecules of Interest

▪ Aspergillus flavus

▪ AFB1

▪ AFB2

▪ Aspergillus parasiticus

▪ AFB1

▪ AFB2

▪ AFG1

▪ AFG2



Role in Growth Retardation

▪ For this study, foods that incorporate corn will be analyzed. 

▪ 11 specimens of atole de masa (corn-dough gruel)

▪ 11 specimens of atole de maiz quebrantadal (cracked corn gruel)

▪ 11 specimens of tamalitos (compact local tamales)

▪ 11 specimens of tortillas 

▪ The foods will be weighed on a kitchen food-scale balance on collection, 
registered and later extracted.

▪ Aflatoxin levels will be quantified using Aflatoxin B1 Plate Kit from 
Beacon Analytical Systems.

▪ The final laboratory work will be done by transporting the food samples 
from Quetzaltenango to Solola. 



Method

▪ Sample selection

▪ Maximize geographical distribution

▪ Location Duplicates

▪ Controls

▪ Metadata

▪ Black or yellow corn

▪ MeOH extraction

▪ Double filter

▪ ELISA Aflatoxin Plate Kit from Beacon Analytical Systems 

▪ Competitive aflatoxin assay quantified with a plate reader and generated standard 
curve.



Procedure

▪ MeOH extraction

▪ Double filter

▪ Sample selection

▪ Maximize geographical distribution

▪ Location Duplicates

▪ Controls

▪ Metadata

▪ Black or yellow corn



Analysis

▪ US Aflatoxin Standards

▪ US food safety regulations include a limit of 20 μg/kg for total aflatoxins 
(B1, B2, G1 and G2) in all foods except milk and a limit of 0.5 μg/kg for M1 in 
milk. Higher limits apply in animal feeds

▪ EFSA (European Food Safety Authority)

▪ Limits vary according to the commodity, but range from 4-8 μg/kg for B1

▪ Canada

▪ Canada set limits of 15 μg/kg for total aflatoxins (B1, B2, G1 and G2) in nuts 
and 20 ug/kg for all foods.

▪ FAO (Food and Agriculture Organization of the United Nations)

▪ Majority of member states use 5 μg/kg 



Tortillas

Tamalitos



Conclusion

▪ Using US aflatoxin safety levels (20 μg/kg)

▪ 100% of tortillas were within safety limits

▪ 100% of tamalitos were within safety limits

▪ Using FOA aflatoxin safety levels (5 μg/kg)

▪ ~93% of tortillas were within safety limits

▪ 100% of tamalitos were within safety limits



San Marcos Episcopal Church 

▪ San Mateo

▪ Pueblo Viejo

▪ Xela (Pacaja)

▪ Common Diseases

▪ Gastritis

▪ Failure to Thrive

▪ Loss of appetite

▪ Low weight and height

▪ Diabetes Sequelae

▪ Diabetic retinopathy and peripheral neuropathy

▪ 6a Calle 16-20, Zona 3, Quetzaltenango (Xela),Guatemala.











Western Perception on Maize Culture

▪ Anne Marie Chomat

▪ Judgement of Pictures

▪ ~6% of the total 575 were deemed as representative maize culture



Future Directions

▪ Quantification of alflatoxin B1 levels in atole de masa and atole de maize

▪ Geographical variances in aflatoxin levels in tortillas and tamalitos

▪ Long Term Clinic Partnership in Xela
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