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Abstract

Mycotoxin contamination, particularly by Aflatoxins (AFs), remains one of the most significant
global food safety concerns, as these toxins are classified by the International Agency for
Research on Cancer (IARC) as Group 1 carcinogens. Aflatoxin contamination of animal feed
on the farm, during storage, or transportation (with prevalence reaching over 75% in regions
like Tanzania and Costa Rica) leads to the transfer of toxic aflatoxin metabolites, including
AFB1 and AFM1, to animal products such as milk and meat, ultimately exposing humans to the
risk of secondary aflatoxicosis. This review article aims to provide a comprehensive overview,
examining the molecular mechanisms of toxicity, health consequences, and effective strategies
for controlling this contaminant.

Aflatoxin B1 (AFB1), as the most potent type, is converted in the liver via Cytochrome P450
enzymes into an active epoxide metabolite. This metabolite causes covalent bonds (Adducts) to
form with cellular DNA, leading to gene mutations and, ultimately, the development of
Hepatocellular Carcinoma (HCC). In addition to carcinogenic effects, exposure to these toxins
is widely associated with immunosuppression and disorders in vital bodily functions. Managing
aflatoxin contamination requires the implementation of preventative strategies during both pre-
and post-harvest stages.

Considering the high stability of these toxins and the necessity of preserving the nutritional
value of feed, the use of mineral toxin binders (Toxin Binders) such as Bentonite and Calcium
Aluminosilicate in animal diets is recognized as the most practical, cost-effective, and
successful on-farm strategy to prevent gastrointestinal absorption of the toxin and break the
transmission chain to animal products. Other detoxification methods, including the
combination of sorting with chemical treatments like aqueous ammonia, have also shown
significant reductions in contamination in affected grains. Finally, to effectively control
aflatoxins and reduce the associated risks, the development of new technologies and the
adoption of an integrated, multi-sectoral approach among agriculture, veterinary medicine,
and public health are essential to ensure food safety..
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