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Diet (%)  

Item Grower (15-35 d) Starter (0-14 d) 

  Ingredients 

63.37 62.31 Maize 
25.8 28.37 Soybean meal (44%cp) 
4.32 4.32 Gluten meal 
1.5 0.5 Soybean oil 
1.12 1.33 CaCO3 
1.65 1.88 Dicalcium phosphate 
0.25 0.25 Commen salt 
0.14 0.13 Sodium bicarbonate 
0.24 0.34 DL-Methionine 
0.52 0.41 L-Lysine, HCL 
0.08 0.15 Threonine 
0.5 0.5 Vitamin and mineral premix 

  Calculated analysis 
3025 2900 ME, kcal/kg 
20.16 21.09 CP, % 
0.86 1 Ca, % 
0.43 0.48 Available P, % 
0.8 0.9 Threonine 
0.43 0.49 DL-Methionine 
0.91 1.03 Met + Cys, % 
1.2 1.37 Lys, % 

0.153 0.15 Na, % 
0.3 0.3 Selenium (mg/Kg) 
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Table 2. Effects of aflatoxin B1 (AFB1) and bentonite on growth performance in broiler chickens 
 

FCR Feed intake (g) BW gain (g) 
 

Dietary treatment+ 
 

0-35 d 15-35 d 0-14 d 0-35 d 15-35 d 0-14 d 0-35 d 15-35 d 0-14 d B 
(g/kg) 

AFB1 
(mg/kg) 

1.79 b 1.87 b 1.37 2773 b 2415 b 358 a 1548 b 1287b 260 a 0 0 
1.78 b 1.85 b 1.43 3033 a 2662 a 371 a 1699 a 1438a 260 a 5 0 
2.05 a 2.17 a 1.43 2044 d 1797d 247 b 998 d 825d 172 b 0 1 
1.95 a 2.06 a 1.42 2259 c 1994c 265 b 1159 c 973c 186 b 5 1 
0.032 0.041 0.031 37.17 32.59 7.65 35.1 34.83 5.97  SEM 

*  *  NS *  *  *  *  *  *   P-value 
a, b Means within a column without a common superscript differ statistically (P < 0.05) 
+AFB1 = aflatoxin B1; B = Bentonite; FCR= Feed conversion rate 
*P < 0.05; **P < 0.01. NS= Non-significant  
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Table 3. Effects of aflatoxin B1 (AFB1) and bentonite on relative weights of lymphatic organ, SRBC antibody 
titers, mortality percent, and production index in broiler chickens 

 

Production 
index 

Percentage 
of mortality 

Organ weight  
(g/100 g of body weight) 

 
SRBC 
 (log2) 

 

Dietary treatment+ 

Bursa Thymus Spleen B 
(g/kg) 

AFB1 
(mg/kg) 

241 a 4.0 b 0.18 a 0.75 0.15 5.50 a 0 0 
256 a 7.8 b 0.16ab 0.78 0.13 4.62ab 5 0 
117 b 19.3 a 0.10 c 0.57 0.18 3.25 b 0 1 
151 b 14.3ab 0.12bc 0.71 0.16 3.87 b 5 1 
10.5 0.03 0.01 0.09 0.02 0.43  SEM 

*  *  *  NS NS *   P-value 
a, b Means within a column without a common superscript differ statistically (P < 0.05). 
+AFB1 = aflatoxin B1; B = Bentonite; FCR= Feed conversion rate. 
*P < 0.05; NS= Non-significant 
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Table 4. Effects of experimental diets on the relative weight of liver, gizzard, preventiculos, abdominal fat and 
heart of carcasses at the end of period in broiler chickens (g/100 g of BW) 

 

Heart Abdominal 
fat Preventiculos Gizzard 

 
Liver 

 

Dietary treatment+ 

B 
(g/kg) 

AFB1 
(mg/kg) 

0.74 1.27 0.50 b 2.18 4.06 b 0 0 
0.80 1.45 0.46 b 2.43 3.67 b 5 0 
0.98 0.93 0.64 a 2.53 5.83 a 0 1 
0.83 1.25 0.55ab 2.44 5.12 a 5 1 
0.06 0.16 0.03 0.17 0.25  SEM 

NS NS *  NS *   P-value 
a, b Means within a column without a common superscript differ statistically (P < 0.05). 
+AFB1 = aflatoxin B1; B = Bentonite; FCR= Feed conversion rate. 
*P < 0.05; NS= Non-significant. 
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Abstract 

The objective of this experiment was to evaluate the effect of Bentonite as a natural adsorbent to ameliorate the 
adverse effects of aflatoxin B1 on growth performance and immune systems in broiler chicks. A total of 256 Ross 
308 one-day-old broiler chicks were randomly divided into 4 treatments, with 4 replicate pens per treatment and 
16 chicks per pen based on a completely randomized design. The following dietary treatments were applied: 1) 
Basal diet not containing AFB1or Bentonite  (control), 2) Basal diet + 5 g/kg Bentonite , 3) Basal diet + 1 mg/kg 
AFB1, 4) Basal diet + 1 mg/kg AFB1 + 5 g/kg Bentonite. The broiler chicks were fed the experimental treatments 
from 1 to 35 days of age. Performance parameters were recorded weekly. At d 28, two birds of each replicate 
were randomly selected and injected with sheep red blood cell antigens. At the end of experiment, four birds in 
each treatment group were sacrificed for measurement of relative weight of various components of carcasses and 
lymphatic organ weights in broiler chickens. The results indicated that aflatoxin B1 decreased significantly the 
BW gain, feed intake and impaired feed conversion ratio in starter and grower periods compared to the control 
diet (P< 0.05). The addition of Bentonite to diet ameliorated significantly the negative effects of 1 mg/kg of 
AFB1 on feed intake and weight gain (P< 0.05) but no significant effect on feed conversion rate. Aflatoxin B1 
significantly decreased antibody response to the SRBC antigen and bursa of Fabricius relative weight. The 
addition of bentonite in the contaminated diet not significantly alleviated the inhibitory effect of aflatoxin B1 on 
immunity parameters. Feeding AFB1 alone caused significant increases in the relative weights of livers and 
preventiculos compared with the control (P< 0.05). It is concluded that addition of Iranian Bentonite used in the 
present study could alleviate the adverse effects of aflatoxin B1 in growing broiler diets and this product can be 
used as a suitable toxic adsorbent in poultry nutrition up to 5 gr/kg. 
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