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Summary

When aflatoxin, especially aflatoxin Bj, is ingested by milk-producing
animals, the toxin or one of its metabolites namely, aflatoxin M; (AFM;),
may be transferred to milk and other various organs. AFM; is a very toxic,
carcinogenic and immunosuppressive compound. In order to study the effect
of aflatoxins on milk production and on chemical composition and physical
characteristics of milk and also to reduce this toxin in the contaminated milk,
this study was conducted to include three experiments.

In the first experiment, goats were fed aflatoxin B; (AFB;) at 2.5 mg/kg
and/or activated sodium bentonite (ASB) at 0.5% - containing feed to
produce a naturally aflatoxin M; (AFM,;) contaminated milk for the
following experiments as well as to investigate the period of time required
for the AFM, to be excreted in milk and the conversion ratio of AFB; in feed
to AFM; in milk. The results showed that AFM; was appeared in milk in the
first day of consuming the AFB;- contaminated feed in an average daily
increase of 0.61 ng/ml of milk until the day eleventh of the experiment when
feeding on the contaminated feed was stopped which caused a daily decrease
in AFM; in the average of 0.91 ng/ml of milk. On the other hand, the
conversion ratio of AFB; in feed to AFM; in milk was appeared to be 1:400.
The results also indicated that the addition of ASB to the AFB;-
contaminated feed decreased the excretion of AFM; in milk to 0.28 ng/ml
and the conversion the of AFB, to AFM; became 1:1000.

In the second experiment, the effect of AFB; on milk production and its
chemical composition and physical characteristics were investigated. The
results revealed that AFB; caused a significant (p<0.05) decrease in the
quantity of milk produced by the animals fed AFB;-contaminated feed and
also significant changes in its chemical composition and physical
characteristics. The quantity of milk produced by animals was decreased
from 458.33 g/day by control animals to 315.86 g/day by the AFB;- treated
animals. The chemical composition of milk was altered by AFB; as it caused
a significant increase in water and lactose contents and a significant decrease
in protein, fat and ash contents. The toxin also caused changes in the
physical characteristics of milk. Viscosity, density, curd tension and acidity
of the produced milk were significantly (p<<0.05) decreased while the pH and
coagulation time were significantly increased. Addition of ASB proved to
have a positive effect on the AFB;-treated animals. Milk production was
increased while the chemical composition and physical characteristics
became closer to the normal milk. Ceasing AFB;- contaminated feed
consumption by the animals also resulted in returning milk production and
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chemical composition and physical characteristics of the produced milk
back to normal.

The third experiment included the use of some physical and chemical
methods to reduce in the naturally AFM;- contaminated milk. Results
indicated that the adsorbents ASB, Kirkuk clay (KC) and activated charcoal
at concentrations of 0.5 and 1.0 % were able to remove AFM; from milk and
the removal was increased as the adsorbent concentration increased. ASB
was the best in the removal of AFM; from milk followed by KC. The results
also showed that the chemicals hydrogen peroxide and riboflavin and their
interaction with heat and period of exposure resulted in AFM; destruction in
milk and that depend on the concentration of the chemicals, temperature and
exposure period. Hydrogen peroxide alone at 0.2 — 1.0 % caused a
significant AFM; destruction however, AFM; was still present in high
concentration. Riboflavin at concentrations of 0.5 and 1.0 millimole alone or
with heat at temperatures of 30 to 90 c¢ had no significant effect on AFM;
destruction. The use of hydrogen peroxide in interaction with riboflavin or
heat caused a significant decrease in AFM; in milk and the destruction was
increased with the increase of the chemicals concentration, temperature or
period of treatment. The best result was obtained when hydrogen peroxide at
1.0 % , riboflavin at 1.0 millimole, heat at 90 ¢ and exposure period of 60
min. were used in which the destruction of AFM; in milk reached 76.15 %.
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