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1. Pseudo first-order model

2. Pseudo second-order model
3. Elovich model

4. Intra-particle diffusion model
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Table 1 The amount of released aflatoxin in samples at different times and temperatures.

Aflatoxin (ng/kg)
Treatments Temperature Incubation period
8h 16h 24h

. 24°C 883 +009aA 852 +0.14aB 779 +0.11aC
g"“tlr]"l (without 28°C 785 +0.12bcA 7.64 +0.10bA 724  +0.04bB
accharomyces) 32°C 752  +022cA 7.6 +0.09cB  7.08  +0.15bB
Vitble 24°C 790 +0.13bA 739 +0.17¢cB 649  +026cC
Saccharomyces 28 °C 648  +0.09fA 561  +0.14fB 444  +031hC
32 °C 726 +007dA 676 +0.09dB 553  +025eC
. 24°C 792 *020bA 689 *0.15dB 590  +0.13dC
Acid treated 28 °C 6.89 +0.14cA 563 +0.19fB 489  +0.14gC
Saccharomyces 32°C 503 +0.11gA 405 +0.07hB 286  +0.11jC
24°C 698 +009¢A 636 +0.09eB  5.16  +0.10fC
Uétfas‘l’l“nd treated 28°C 490 +0.12gA 449 +0.15gB  3.89  +0.13iC
accharomyces 32°C 277 +0.12hA 236  +020iB  1.62  +022kC

Within the same column, mean values with different small letters are significantly different (p < 0.05).
Within the same row, mean values with different capital letters are significantly different (p < 0.05).
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Table 2 Parameters of the different kinetic models for aflatoxin adsorption.

. Acid treated Ultrasound treated
o Viable Saccharomyces
Kinetic Parameters Saccharomyces Saccharomyces
models Incubation temperature Incubation temperature Incubation temperature
24°C  28°C 32°C 24°C 28°C 32°C 24°C 28°C 32°C
k(b 0.129  0.081 0.0189 0.126 0.120 0.084 0.107 0.175 0.132
Pseudo first- ¢, Cal. (ug/g) 4.416 10280 5.669 7.820 10.048 14524 8.612 9.692 14.581
order q.Exp. (ng/g) 4.790 10370 5.741 6975 8.691 15.654 9.728 12407 20222
R 0982 0999 0979 0963 0936 0964 0943 0915 0.778
ko(g/(ugh))  0.0278 0.0017 0.0052 0.0025 0.0005 0.0029 0.0114 0.0398 0.0183
Pseudo q.Cal (ng/g) 5935 21.692 4082 14993 31250 23981 12300 13.298 21834
second-order  ¢.Exp.(ng/g) 4.790 10370 5.741 6975 8.691 15.654 9.728 12407 20222
R 0995 0925 0356 0928 0.617 0905 0972 0.999 0.985
a(pg/g) 2.630 13267 28.557 9483 17560 9.097 4555 74172 774.11
Elovich model p(gh/pg) 0.836 0213 0254 0299 0210 0.180 0400 0.774 0462
R 0991 0963 0.703 0986 0982 0906 0924 0972 0.675
Intra-particle kdng/(gh™) 0643 2535 2204 1.768 2521 3039 1362 0.698 1216
diffusion C(u%/g) 1.631 2254 5873 1448 3299 027 2.866 8940 13.783
R 0999 0986 0.768 0963 0958 0944 0959 0991 0.743
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Fig 4 Plot of the intra-particle diffusion model for aflatoxin adsorption by (a) viableSaccharomyces at 24 °C, and (b)
ultrasonicated Saccharomycesat 28 °C.
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ABSTRACT

ARTICLE INFO

Because food contamination with mycotoxins is a serious problem, in this
study, the ability of aflatoxin B;to bind to the Saccharomyces cerevisiae
cell wall was investigated to reduce Sangak bread dough toxicity. For this
purpose, aflatoxin B; at a concentration of 10 pg/kg inoculated to the
dough containing 0.27 g of viable saccharomyces cerevisiae, acid treated
saccharomyces cerevisiae, and ultrasonicated saccharomyces cerevisiae.
Toxin adsorption kinetics were investigated at 24, 28 and 32 °C and 8§, 16
and 24 h incubation. The trend for toxin adsorption was as follows:
ultrasonicated yeast > acidic yeast > viable yeast. With increasing the
incubation temperature and time, toxin adsorption increased in acid treated
and ultrasonicated Saccharomyces cerevisiae, while active yeast samples
showed the highest toxin removal at 28 °C. The results showed that the
adsorption kinetics by active yeast and acid treated yeast could be
explained by means of pseudo first order model, while for the
ultrasonicated yeast, the data are more consistent with the pseudo
secondorder model. Also, both surface adsorption and intra-particle
diffusion contributedto the adsorption rate steps. Therefore, live or non-
living yeast cells are suitable biological agents for aflatoxin removal in a
contaminated culture medium, however, ultrasonic treatment is more
effective.
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