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Abstract

The objective of this study was to evaluate the efficacy of AfB, to binding clay mineral
samples compared to commercial adsorbents by using isotherm studies to measure
capacity and affinity of toxin adsorption. Eighteen clay minerals from different sources in
Thailand were preliminary tested for AfB, adsorption capacities in vitro. Our results
indicated that these clay minerals were differently capable of sequestering AfB, from
aqueous solution. Compared to Langmuir model, the experimental data were fit better to
other adsorption isotherm model for investigating adsorption capacities and affinity
constant of adsorbents. From the isotherm studies, S-shaped isotherms were observed for
these clay minerals and other adsorbents. The maximum capacity (Q,,,} ranged from 7.95
X 10“‘mollkg to 4.49 x 10 mol/kg whereas the commercial toxin binders had maximum
capacity ranged from 1.09 x 10° mol/kg to 1.27 x 10° mol/kg. In addition, the three types
of bentonites used had maximum capacity ranged from 2.80 x 10® mol/kg to 6.70 x 10°
mol/kg. The distribution constant (K,) for the clay mineral samples, commercial toxin
binders and bentonites were in the ranges 1.09 x 10°- 2.04 x 10", 2.38 x 10°- 4.26 x 10°
and 2.33 x 10° - 2.84 x 10°, respectively. From the studies of temperature and pH effects,
it was observed that most selected adsorbents provided higher adsorption capacity at
lower temperature. It was implied that the interaction as physisorption occurred.
However, for the group of effective adsorbents, the temperature slightly affected the
adsorption capacities. This could be explained for chemisorption interactions that are
stronger than physisorption interaction. Most adsorbents could be efiectively
sequestering aflatoxin from the solutions having pH of 5-7. in addition, it was found that
the solution composition also effected on the adsorption capacity for aflatoxin. Adsorption
capacities for aflatoxin from agueous solution was significantly higher that those from
buffer solution. This is due to the competition that the polar buffer species could be
preferred on the polar surface of adsorbents to the slight polar aflatoxin. From physical
and chémical studies of these adsorbents, it was found that the effective adsorbents
classified as bentonite which mostly contained monmorillonite as major component.
However, mineral impurities and elemental compositions had to be considered as suitable

levels for the efficacy of the clays used as toxin binder. The sample S1 having the highest
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maximum adsorption capacity was selected as a representative compared with COM1 for
testing the efficacy of adsorbents in vivo.

Efficacy of bentonite (S1) found in Thailand on detoxification of aflatoxin in diet of
meat duck was evaluated. Bentonite, St at 0.5% by weight was mixed to 60 and 120 ug
AF/kg (ppb) contaminated diets. After 4 weeks of experiment, supplementation of the
bentonite to the AF diets could diminished the adverse effects of AF on duck weight gain,
blood indexes and health signs. Supplementation of bentonite {o duck feed could reduce
AF toxicity comparable to those of imported commercial adsorbent (Hydrated Sodium
Calcium Alumino-Silicate) did. These results indicate that supplementation of bentonite S1

can replace the commercial HSCAS in AF contaminated feed of the duck feed.



