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ABSTRACT 
 

Hydrated Sodium Calcium Aluminosilicate (HSCAS) and Yeast 
(Saccharomyces  cerevisiae) cell wall  (YCW) were  evaluated for their  ability to 
reduce the deleterious effects of aflatoxin (AFT) on broiler performance. They were  
incorporated singly or in combination into a diet containing total  AFT 211.88 µg  / kg 
feed . No significant changes  was recorded in all tested parameters ,body weight ( 
BW ), body weight gain ( BWG) , feed intake (FI)  and feed  conversion ( FC) ratio  
during starter period . In growing period ,treated groups showing significant elevation 
in some recorded parameter , that in contrast with each other  or with control groups . 
In finisher periods , however no detectable pattern for changes was recorded , but the 
group which treated with  HSCAS only showing significant depletion in both BWG and  
FI  , while that treated with it in AFT- contaminated diet showing significant elevation . 
The same significant elevation was recorded in BW ,BWG and FI for groups which 
treated with YCW , while liver weight of this groups was significantly decreased in 
relation to other groups .The highest mortality rate was recorded in group treated with 
AFT only , and that which treated with AFT  and YCW . The highest level of aflatoxin 
residue in litter of broiler was recorded in litter of group which treated with HSCAS 
singly, while the lowest was in group  treated with YCW only. The levels  of micro-
elements  Al , As , Cd , Pd , Se , Cu, Fe ,Mn, Zn  and macro-elements k , Na ,Mg  in 
broiler litter of different tested groups were also affected . The present study 
concluded  that, no clear improvements in the tested parameters were recorded after 
the  the contaminated diets were  incorporated with the tested dose of HSCAS  and 
YCW , singly or in combination ,during aflatoxicosis . Also , in part , focused the 
unwanted behavioral of adsorbents in animal production, and submitted  that the 
using of this materials in animal feed must be restricted , because of its unknown 
undesired effects , as well as  its indirect dangerous effect in livestock.         

 

INTRODUCTION 
 

Aflatoxins (AFT) constitute a group of heterocyclic 
metabolites synthesized mainly by  Aspergillus flavus, Aspergillus 
parasiticus and Aspergillus nomius. At least 18 different AFT have been 
identified, including AFB1, B2, G1, G2, B2a, G2a, M1, M2, P1, Q1, aflatoxicol A 
and B, D1, of which only the first 4 are found naturally; the others are 
metabolic products of animal or microbial systems or are produced 
spontaneously in response to environmental chemical products (Cole and 
Cox, 1981). Aflatoxins present in contaminated feed are rapidly 
absorbed in the small intestine, affecting mainly the liver, leading to metabolic 
disorders. Fat degeneration and proliferation of biliary ducts  induce bloody 
changes generally seen as the  increase in hepatic enzyme activity, 

http://ps.fass.org/cgi/content/full/87/8/1569?maxtoshow=&HITS=10&hits=10&RESULTFORMAT=&andorexacttitle=and&andorexacttitleabs=and&fulltext=poultry%2C++aflatoxin+%2C&andorexactfulltext=and&searchid=1&FIRSTINDEX=0&fdate=1/1/2007&resourcetype=HWCIT#COLE-AND-COX-1981
http://ps.fass.org/cgi/content/full/87/8/1569?maxtoshow=&HITS=10&hits=10&RESULTFORMAT=&andorexacttitle=and&andorexacttitleabs=and&fulltext=poultry%2C++aflatoxin+%2C&andorexactfulltext=and&searchid=1&FIRSTINDEX=0&fdate=1/1/2007&resourcetype=HWCIT#COLE-AND-COX-1981
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coagulopathies, and reduction in protein production (Fernandez et al., 1995). 
Many production parameters can be affected by aflatoxin poisoning, such as 
BW gain, feed consumption, plasmatic proteins, cholesterol, and mortality 
rate (Lanza et al., 1980; Giambrone et al. 1985; Quist et al., 2000). 
Aflatoxin sensibility varies among species. A wide variation exists in species 
susceptibility to AFB1 hepatocarcinogenesis. Fish and poultry known to be 
extremely sensitive to AFB1, responded to doses as low as 15–30 µg/kg ( 
Rawal et al. 2010). In birds, Turkey and Geese are the most sensitive 
to aflatoxins (Arafa et al., 1981).   Toxic effects of AFT commonly observed in 
animals include poor absorption of nutrients sometimes leading to death, 
reduced tissue integrity, lower growth rates and poor feed conversion, 
reduced immune response, reproductive problems in males and females, and 
increasing sensitivity to extreme temperatures (Leeson et al., 1995;  
Davegowda  and Murthy, 2005). 
 Aflatoxins result in economic losses to poultry industry from 
reductions in growth rate , hatchability, feed efficiency and immunity towards 
diseases (Richard et al., 1986; Coulombe, 1993). According to a report by 
Council for Agricultural Science and Technology , USA ,  losses due to AFT 
to the United States poultry industry exceeded $143 million annually  (CAST, 
1989). A recent study reported annual crop losses of $932 million due to 
mycotoxin contamination and additional  - 302 -losses of $466 million in 
efforts to prevent or reduce contamination (CAST, 2003). 
 In the past 20 yr, prevalence of high range of aflatoxin (AFT), mainly 
B1, in some Egyptian food and feed stuffs are common (Badria, 1996; Selim 
et al., 1996; El-Tahan et al ., 2000).In growing countries, control of aflatoxin 
often means balancing between a certain risk of starvation against an 
uncertain risk of cancer (Badria, 1996). When aflatoxin prevention fails, 
removal or destruction must be considered if the product is to be used for 
food or feed purposes (Park, 1995) . At present, one of the more famous  
approaches to solve the proplem of AFT incidence  is the use of adsorbents. 
Many materials were used in this field , the most famous are   Hydrated 
Sodium Calcium Aluminosilicate (HSCAS) and Yeast (Saccharomyces  
cerevisiae) cell wall  (YCW) . Effect of both in  poultry have been reported  
 (Ledoux et al., 1999 ; Stanley et al., 2000; Zhang et al., 2005). Major 
advantages of these adsorbents are that they are relatively inexpensive. It 
should be noted that most of these products haven't  been approved for 
commercial use by FDA (Battacone et al., 2009 ). 

The objectives of this study were to evaluate the efficacy of using 
HSCAS and YCW  singly or in combination to ameliorate aflatoxicosis in 
broiler performance. 

 
MATERIALS AND METHODS 

 

Animals:  
Total number of 224 one-day old unsexed Ross chicks were obtained 

from a commercial hatchery and were randomly distributed among eight 
treated groups ( each of 28 chicks) , in a washed fumigated batteries .   

http://ps.fass.org/cgi/content/full/86/8/1620?maxtoshow=&HITS=10&hits=10&RESULTFORMAT=&andorexacttitle=and&andorexacttitleabs=and&fulltext=aflatoxin+in+poultry+meat&andorexactfulltext=and&searchid=1&FIRSTINDEX=0&fdate=1/1/2005&resourcetype=HWCIT#FERNANDEZ-ETAL-1995#FERNANDEZ-ETAL-1995
http://ps.fass.org/cgi/content/full/86/8/1620?maxtoshow=&HITS=10&hits=10&RESULTFORMAT=&andorexacttitle=and&andorexacttitleabs=and&fulltext=aflatoxin+in+poultry+meat&andorexactfulltext=and&searchid=1&FIRSTINDEX=0&fdate=1/1/2005&resourcetype=HWCIT#LANZA-ETAL-1980#LANZA-ETAL-1980
http://ps.fass.org/cgi/content/full/86/8/1620?maxtoshow=&HITS=10&hits=10&RESULTFORMAT=&andorexacttitle=and&andorexacttitleabs=and&fulltext=aflatoxin+in+poultry+meat&andorexactfulltext=and&searchid=1&FIRSTINDEX=0&fdate=1/1/2005&resourcetype=HWCIT#QUIST-ETAL-2000#QUIST-ETAL-2000
http://ps.fass.org/cgi/content/full/86/8/1620?maxtoshow=&HITS=10&hits=10&RESULTFORMAT=&andorexacttitle=and&andorexacttitleabs=and&fulltext=aflatoxin+in+poultry+meat&andorexactfulltext=and&searchid=1&FIRSTINDEX=0&fdate=1/1/2005&resourcetype=HWCIT#ARAFA-ETAL-1981#ARAFA-ETAL-1981
http://ps.fass.org/cgi/content/full/87/8/1569?maxtoshow=&HITS=10&hits=10&RESULTFORMAT=&andorexacttitle=and&andorexacttitleabs=and&fulltext=poultry%2C++aflatoxin+%2C&andorexactfulltext=and&searchid=1&FIRSTINDEX=0&fdate=1/1/2007&resourcetype=HWCIT#LEESON-ETAL-1995
http://ps.fass.org/cgi/content/full/87/8/1569?maxtoshow=&HITS=10&hits=10&RESULTFORMAT=&andorexacttitle=and&andorexacttitleabs=and&fulltext=poultry%2C++aflatoxin+%2C&andorexactfulltext=and&searchid=1&FIRSTINDEX=0&fdate=1/1/2007&resourcetype=HWCIT#DAVEGOWDA-AND-MURTHY-2005
http://ps.fass.org/cgi/content/full/87/6/1125?maxtoshow=&HITS=10&hits=10&RESULTFORMAT=&andorexacttitle=and&andorexacttitleabs=and&fulltext=+poultry%2C+silicate+%2C+aflatoxin+%2C&andorexactfulltext=and&searchid=1&FIRSTINDEX=0&fdate=1/1/2007&resourcetype=HWCIT#LEDOUX-ETAL-1998
http://ps.fass.org/cgi/content/full/87/7/1377?maxtoshow=&HITS=10&hits=10&RESULTFORMAT=&andorexacttitle=and&andorexacttitleabs=and&fulltext=residue+of+aflatoxin+in+poultry+meat&andorexactfulltext=and&searchid=1&FIRSTINDEX=0&fdate=1/1/2005&resourcetype=HWCIT#STANLEY-ETAL-2004A#STANLEY-ETAL-2004A
http://ps.fass.org/cgi/content/full/87/7/1377?maxtoshow=&HITS=10&hits=10&RESULTFORMAT=&andorexacttitle=and&andorexacttitleabs=and&fulltext=residue+of+aflatoxin+in+poultry+meat&andorexactfulltext=and&searchid=1&FIRSTINDEX=0&fdate=1/1/2005&resourcetype=HWCIT#ZHANG-ETAL-2005#ZHANG-ETAL-2005
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Groups: 
 Group 1 : control -v (fed on AFT free diet ) 
 Group 2 : control -v  + HSCAS

*
 

 Group 3 : control -v  + YCW
**
 

 Group 4 : control -v  + HSCAS + YCW 
 Group 5 : control +v (AFT 

***
 contaminated diet ) 

 Group 6 : control +v + HSCAS 
 Group 7 : control +v + YCW 
 Group 8 : control +v + HSCAS + YCW 

 
*  HSCAS : Hydrated Sodium Calcium Aluminosilicate 100 % (origin - USA )         

Regesterated  in Ministry of Agriculture (No. : 1661  -26/8/2008) , and 
given   in a dose 2 kg/ ton feed. 

** YCW  : Yeast (Saccharomyces  cerevisiae) cell wall  98 % (origin - USA )          
contains : Mannan - oligosaccharides  10 % Beta - Glucans   24 %            
Regesterated  in Ministry of Agriculture (No. :  9764 -18/9/2007)  , under  
commercial name ALPHAMUNE and given in a dose 0.5  kg/ ton feed. 

*** AFT  :(Aflatoxin ) tested dose was(50B1  + 18.85B2  + 140.3 G1 + 3G2)  µg , 
give a   total  AFT 211.88 µg  / kg feed. 

Feed and water were provided ad-libitum . Feed was formulated in 
Regional center for Food and Feed to be isonitrogenous , isocaloric and 
aflatoxin-free . Light was provided 24 hrs daily through out the period( 40 
days). Temperature keept to the required during brooding period. 
The chicks were weighed individually through the experiment and body 
weight ( BW ) was recorded, and body weight gain ( BWG) was calculated . 
Feed intake (FI)  was recorded throughout the periods on a group basis. 
Feed intake and feed conversion ( FC) ratio ( unit feed / unit gain ) were 
calculated. Litter from each group  was collected,

 
weighed, and dried. 

Aflatoxin production and assessment: 
Aflatoxin production was carried out according to Davis et al., (1966) 

using liquid yeast medium and Aspergillus Flavus strain (NRRL 3145). The 
media which contain detectable amount of aflatoxin was mixed well with the 
basal diet to get the aflatoxin - contaminated diet.  

Aflatoxin in liquid medium , diet , tissues and litter were determined 
according to Roos et al.,(1997) and A.O.A.C (2005) using HPLC technique ( 
Agillent 1100 Series U.S.A. with column C18,Lichrospher 100 RP-18 ,5µm x 
25 cm). 
Micro- and macro-elements assessment: 

Assessment of micro-elements  Al , As , Cd , Pd , Se , Cu, Fe ,Mn, 
Zn  and macro-elements k , Na ,Mg  were determined in both breast and 
thigh muscles, and liver tissues  according to  Agemian et al., (1980) , using 
ICP- OE Plasma , optima DV 2000. 
Statistical analysis : 

Statistical analysis was carried out according to Heath (1995) in one 
way analysis of variance. Data represented as means ± SD , for  n = 3 .The 
difference was considered significant only at P. < 0.05. 
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RESULTS AND DISCUSSION 
 
  The effect of feeding aflatoxin contaminated diet ,singly  or in 

combination with the detoxificated tested materials , on broiler performance 
are illustrated in Tables ( 1- 4 ) and Figures( 1- 4 ). 

As it is evident from Table (1) and Figure (1) , which represented the 
effect during starter period, no significant changes  was recorded , except 
group 8 (control +v   + HSCAS + YCW ) which showing significant depression 
in all tested parameter in contrast with most of other groups .  
 
Table(1) & Fig.(1) : Effect of Aflatoxin and tested materials on Broiler 

performance ( starter period) of different groups 

Groups 

Performance parameter 

BW BWG FI FC 

1 334.44 ± 15.03 
8
 287 ± 8.16  354 ± 12.77 

7,8
 1.223 ± .05 

8
 

2 325.44  ± 21.77  289.67 ± 8.39  351.67 ± 7.64 
8
 1.247 ± .064 

8
 

3 330 ± 26.45 
8
 310.33 ± 17.04 

5,8
 249.67 ± 8.96 

8
  1.17 ± .053  

4 346.33 ± 14.84 
8
 313.33 ± 25.17 

5,8
 360 ± 10 

6,7,8
 1.173 ± .049  

5 320 ± 20 
8
 274.33 ± 16.77 

3,4,6
 335 ± 15 

8
 1.183 ± 0.16  

6 344.44 ± 13.88 
4,5,8

 304.33 ± 13.65
 5,8

 332 ± 19.16 
4,8

 1.173 ± .025  

7 343.33 ± 25.17 
8
  296 ± 15.01

 8
 327.67 ± 25.52 

1,4,8
 1.143 ± .051  

8 293 ± 11.26 
1,3,4,6,7

 263.33± 15.28 
3,4,6,7

 276.67±15.28 
1,2,3,4,5,6,7

 1.063 ± .031 
1,2

 

 Data expressed as mean±SD , means within the same column are labeled (superscript 
no.) with the group(s) no. which they significantly  (p<.05) different with it 
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 Growing period data were recorded in Table (2) and represented in 
Figure (2). Data recorded revealed no clear pattern of changes  was recorded 
in this stage in all groups , however , treated groups ( 5,6,7,8 ) showing 
significant elevation in some recorded parameter , that in contrast with each 
other  or with control groups. That elevation was very clear in group 7 in BWG 
and FI , that in contrast with major of the groups .  
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Table(2) & Fig.(2) : Effect of Aflatoxin and tested materials on Broiler 
performance ( grower period) of different groups 

Groups 

Performance parameter 

BW BWG FI FC 

1 1082.81 ± 30.24  757 ± 23.388 
5,7

 1413 ± 14.73 
7,8

 1.84± .095  

2 1025.66  ± 57.9 
4,7

 730 ± 21.795 
5,7

 1436.667 ± 20.817
 4,8

  1.833 ± .049  

3 1089 ± 34.83  744.66 ± 25.4 
5,7

 1423 ± 34.36 
4,8

 1.88 ± .026 
5,8

 

4 1101.667 ± 44.82 
2
 761.333 ± 11.02 

5,7
 1402.67 ±15 

2,3,7,8
 1.833 ± .059 

5 1099 ± 33.51  796.667 ± 33.511 
1,2,3,4,6,8

 1423.67 ± 15.2 
 7,8

 1.75 ± .04 
3,6

 

6 1081.444 ± 32.14  750.777 ± 32.14 
5,7

 1421.33 ± 13.55 
7,8 

 1.91 .059 
5,7,8

 

7 1107.11 ± 46.81 
2,8

  803.667 ± 20.13
 1,2,3,4,6,8

 1450.33 ± 13.33  
1,4,5,6,8

 1.81 ± .01 
6
 

8 1028.997 24.44 
7
 735.373 ± 21.891 

5,7
 1335 ± 16.92 

1,2,3,4,5,6,7 1.76 ± .037 
3,6

 

Data expressed as mean±SD , means within the same column are labeled (superscript 
no.) with the group(s) no. which they significantly (p<.05) different with it 
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In finisher period (Table 3 and Figure 3) , the unspecific changeable 
pattern was continued , but the most noticeable record was that,  no 
significant change  in FC was recorded among all groups . The group 2  
which treated with  HSCAS only showing significant depletion in both BWG 
and  FI  ratio , while that treated with it in AFT- contaminated diet showing 
significant elevation . The same significant elevation was recorded in groups 
3,7 (which treated with YCW )  in BW ,BWG and FI ratios  .  

 Data calculated for entire period revealed the same pattern of 
changes as in finisher period. The groups 2 ,6 ,8  which treated with  HSCAS 
singly  or in-combination with YCW showing significant depletion in BW , 
BWG and  FI  ratios that in contrast  with control groups. In group 7 , which 
treated with YCW  , the previous ratios were significantly elevated .  
 The main aflatoxin action mechanism is the reduction on the

 
function 

of liver, primarily inhibition of the synthesis of
 
proteins. The lipidic metabolism 

is also affected (Hussein and Brasel, 2001) due to the
 
reduction on enzymes 

synthesis and activity, mainly in chronic
 
exposures. In 1970 Joffe concluded 

that 6,650 ppb is the minimum aflatoxin
 
dose that can significantly reduce the 

weight gain in 
 
poults during the first 21 days.  Hamilton et al. (1972) found 

http://ps.fass.org/cgi/content/full/86/8/1620?maxtoshow=&HITS=10&hits=10&RESULTFORMAT=&andorexacttitle=and&andorexacttitleabs=and&fulltext=aflatoxin+in+poultry+meat&andorexactfulltext=and&searchid=1&FIRSTINDEX=0&fdate=1/1/2005&resourcetype=HWCIT#HUSSEIN-AND-BRASEL-2001#HUSSEIN-AND-BRASEL-2001
http://ps.fass.org/cgi/content/full/86/8/1620?maxtoshow=&HITS=10&hits=10&RESULTFORMAT=&andorexacttitle=and&andorexacttitleabs=and&fulltext=aflatoxin+in+poultry+meat&andorexactfulltext=and&searchid=1&FIRSTINDEX=0&fdate=1/1/2005&resourcetype=HWCIT#HAMILTON-ETAL-1972#HAMILTON-ETAL-1972
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that 250 ppb is the minimum concentration that can significantly
 
affect BW 

gain in turkeys. AFB1 in a dose  2500 ppb significantly decreased BW of 3 
weeks old broiler chicks (Scheideler , 1993).  Broiler chickens poisoned

  
with 

3,000 ppb of aflatoxins showed a reduction of 37% and 27%
  
in BW when 

compared with the control group at 21 and 42 days old  respectively
 

(Giacomini et al., 2006). In Growing Local Chickens received a basal  diet 
contaminated with 1000 ppb AFB1,high levels of AFB1 - residues were 
detected in tissues and liver of it (Hassan , 2006). The same dose reduced 
BWG of Local Laying Hen (Ali et al. , 2006). In turkeys , Rauber et al.(2007) 
found that animals received 200 ppb of aflatoxins

 
or more (500, and 1,000) 

had a significant lower weight
 
gain . They added  that turkey poults

 
are 3 to 6 

times more sensitive to aflatoxins than broilers. All the previous speculation 
can explain , in part , the insignificant change in performance parameter 
which recorded herein in control positive group (group 5) and other AFT-
treated groups.  
   
Table (3) & Fig(3): Effect of Aflatoxin and tested materials on Broiler 

performance ( finisher period) of different groups 

Groups 

Performance parameter 

BW BWG FI FC 

1 1741 ± 10.03  622.667 ± 19.66 
1,2

  1354.667 ± 12.77 
2,7,8

 2.117 ± .104  

2 1656.333  ± 31.77 
3,7

 581 ± 10.15 
1,3,4,5,6,7,8 

 1292.333 ± 10.785 
1,3,4,5,6,7,8

 2.23± .061 

3 1766.667± 20.817 
2,4

 649.33 ± 11.015 
1,2,4,6

 1340 ± 10 
2,6

 2.046 ± .056  

4 1652.33 ± 161.37 
3,7

 610 ± 8.718 
2,3,7

 1356.667 ± 15.257 
2,7,8

 2.136 ± .128 

5 1733 ± 34.6  625.333 ± 21.939 
2
 1345.667 ± 15.257 

2,6,7
 2.09 ± .081  

6 1726.777 ± 15.42  611 ± 16.522
 2,3,7

 1371.667 ± 10.408 
2,3,5,7,8

 2.163 ± .148  

7 1769.333 ± 43.143 
2,4

 647.513 ± 12.238
 2,4,6

 1319.333 ± 16.773 
1,2,4,5,6

 2.057 ± .151  

8 1663 ± 28.58  624.333 ± 12.503 
2
 1324.667 ± 12.585 

1,2,4,6
  2.1 ± .1  

 Data expressed as mean±SD , means within the same column are labeled (superscript 
no.) with the group(s) no. which they  significantly (p<.05) different with it 
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http://ps.fass.org/cgi/content/full/86/8/1620?maxtoshow=&HITS=10&hits=10&RESULTFORMAT=&andorexacttitle=and&andorexacttitleabs=and&fulltext=aflatoxin+in+poultry+meat&andorexactfulltext=and&searchid=1&FIRSTINDEX=0&fdate=1/1/2005&resourcetype=HWCIT#GIACOMINI-ETAL-2006#GIACOMINI-ETAL-2006
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Table(4) & Fig(4) : Effect of Aflatoxin and tested materials on Broiler 
performance ( entire period) of different groups 

Groups 

Performance parameter 

BW BWG FI FC 
1 1737.077 ± 15.49 

2,3,5,7,8
 1711.667 ± 16.07 

2,7,8
 3135.667 ± 30.92 

2,8
 1.84± .021 

7
 

2 1675  ± 25.9 
1,3,4,5,6,7

 1633.667 ± 14.041 
1,3,4,5,6,7

 3048.333 ± 25.044
 1,4,5,8

 1.86 ± .052 
7
 

3 1760 ± 14.83 
2,7,8

 1714.67 ± 13.05 
2,6,8

 3104.333 ± 19.36 
6,8

 1.826 ± .055 

4 1752 ± 17.211 
2,8

 1708.333 ± 14.33 
2,8

 3142.667 ± 19.34 
2,8

 1.836 ± .032 

5 1768 ± 15.56  
2,8

 1721.667 ± 13.522 
2,6,8

 3120.218 ± 18.301 
 2,8

 1.84 ± .044 

6 1726.883 ± 10.265 
2,3,7,8

 1688.041 ± 13.042 
2,3,7,8

 3143.443 ± 15.131 
3,8

 1.85 .056 
7
 

7 1784.667 ± 15.111 
1,2,5,8

 1745 ± 13.228
 2,4,6,8

 3100.11 ± 19.83  
8
 1.77 ± .023 

1,2,6
 

8 1628.997 ± 10.503 
7
 1625.333 ± 21.961 

1,3,4,5,6,7
 2932 ± 27.7 

1,2,3,4,5,6,7
 1.8 ± .05 

Data expressed as mean±SD , means within the same column are labeled (superscript 
no.) with the group(s) no. which they significantly (p<.05) different with it 
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In the present study, the addition of both detoxifier materials to the 
contaminated diet  induced some  unexpected negative changes in broiler 
performance.  

Hydrated Aluminosilicates  of alkali and alkaline earth cations, having 
infinite , three -dimensional structure . they are further characterized by an 
ability to lose and gain water reversibly and to exchange constituent cations ( 
Mumpton and Fishman , 1977). Bonding between AFT and Aluminosilicates 
appears to be in the furan rings. Other possible bonding

 
is with the two 

oxygen in the coumarin ring of AFT and interlayer
 
cations or their associated 

water molecules. Evidence
 
of octahedral Fe in smectite and amorphous silica 

in the clays
 
both indicate greater AFT adsorption potential. Other smectites

 
 

with spectral absorption indicating predominantly Al in the
 
octahedral 

positions adsorbed less AfB1 (Tenorio Arvide et al., 2008 ).The binding ability 
mainly appear to be  pH -dependant ( Ledoux et al., 1999 ) . 

 Saccharomyces cerevisiae , yeast cell wall (YCW),  components have
 

been used in animal feeding since the last decades (Hooge, 2004;
 
Rosen, 

2007). Their inclusion in broiler diets has resulted
 
in improvements of animal 

productivity, which was attributed
 
to physiological effects on intestinal 

digestive mucosa (Santin et al., 2001;
 
Zhang et al., 2005; Baurhoo et al., 

2007). However, the mode
 
of action of YCW products in broiler chicken diets 

is not well
 
understood and the characteristics of YCW products have been

 

poorly defined. Typically, commercial YCW are composed of 30
 
to 60% 

http://ps.fass.org/cgi/content/full/88/3/601?#HOOGE-2004#HOOGE-2004
http://ps.fass.org/cgi/content/full/88/3/601?#ROSEN-2007#ROSEN-2007
http://ps.fass.org/cgi/content/full/88/3/601?#ROSEN-2007#ROSEN-2007
http://ps.fass.org/cgi/content/full/88/3/601?#SANTIN-ETAL-2001#SANTIN-ETAL-2001
http://ps.fass.org/cgi/content/full/88/3/601?#ZHANG-ETAL-2005#ZHANG-ETAL-2005
http://ps.fass.org/cgi/content/full/88/3/601?#BAURHOO-ETAL-2007#BAURHOO-ETAL-2007
http://ps.fass.org/cgi/content/full/88/3/601?#BAURHOO-ETAL-2007#BAURHOO-ETAL-2007
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polysaccharides (15 to 30% of β-1, 3/1, 6-glucan
 
and 15 to 30% of mannan 

sugar polymers), 15 to 30% proteins,
 
5 to 20% lipids, and no more than 5% of 

chitin (Aguilar-Uscanga and François, 2003;
 
Eurasyp, 2007). Most of the 

protein is linked to the mannanoligosaccharides
 
(MOS) and is referred to as 

the mannoprotein complex. In
 
the digestive tract of animals, MOS present in 

YCW could act
 
as high-affinity legends, with the potential benefit of offering

 
a 

competitive binding site for pathogenic bacteria mannose-specific
 
type-1 

fimbriae (Spring et al., 2000). In lactating caws ,  Battacone et al.,( 2009) 
cited that the

 
addition of a yeast that was not specifically manufactured as

 
a 

mycotoxin-sequestering agent did not reduce the transfer of
 
AFM1 from feed 

into milk.  
In the present investigation , It is clear that the low tested dose of 

aflatoxin (211.88 ppb) didn't significantly affect the tested performance 
parameters. The addition of HSCAS and YCW didn't improve feed efficiency , 
where the groups which treated with  HSCAS singly  or in-combination with 
YCW in AFT-contaminated diet showing significant depletion in BW , BWG 
and  FI  ratios , that in contrast  with control groups. The previous ratios 
significantly elevated in the group treated  with YCW in AFT-contaminated 
diet. The reason for this unexpected action is unknown but may be due to 
difference in strain of chicken , duration of feeding , type of silicate , 
composition of  the basal diet, levels of sub-clinical disease, or other factors. 
Some or all of these factors plus others unknown factors could possibly 
contribute to the unexpected observed action.  

The effect of feeding aflatoxin contaminated diet ,singly  or in 
combination with the detoxificated tested materials , on broiler liver weight 
and mortality rate of different groups are illustrated in Table (5) and Figure 
(5). Data recorded revealed that liver weights of groups 3(control -v  + YCW) 
,5(control+ve) ,7 (control +v   + YCW ) significantly decreased in relation to 
other remaining groups. Two of the previous groups (3,7) were treated with 
YCW ( without and with AFT )  ,while the remaining group is the group which 
treated with AFT only . The depletion rate was about 23%.  Data recorded 
revealed also no mortality in the first three groups. On the other hand , the 
highest mortality rate was recorded in group 5 ( control +ve ) and group 8 
which treated with AFT ,HSCAS and YCW .The  remaining recorded mortality 
rate were moderate.    
 A diet  containing 400 mg/kg AFB1 severely affected body and 
relative liver weights in turkeys, while chickens showed no effect at this 
dietary concentration (Leeson et al., 1995). Liver relative weight was 
significantly

 
increased only in birds that received 1,000 ppb 

of aflatoxins(Rauber et al.,2007). They also added that, mortality in their  
experiment was about 10.1%. However, treatments

  
that showed higher 

mortality were those that received 200 (18.7%),
 
500 (8.3%), and 1,000 

(37.5%) ppb of aflatoxins, and they concluded that, mortality index
 
had a 

strong correlation with aflatoxin doses.  
  
 
 

http://ps.fass.org/cgi/content/full/88/3/601?#AGUILAR-USCANGA-AND-FRANCOIS-2003#AGUILAR-USCANGA-AND-FRANCOIS-2003
http://ps.fass.org/cgi/content/full/88/3/601?#EURASYP-2007#EURASYP-2007
http://ps.fass.org/cgi/content/full/88/3/601?#SPRING-ETAL-2000#SPRING-ETAL-2000
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Table(5) & Fig.(5): Effect of Aflatoxin and tested materials on Broiler 
liver weight and mortality rate of different groups    

Groups Liver weight Mortality 

1 51.033 ± 3.139 
3,5,7

 0 
4,5,6,7,8

 

2 53.667 ± 4.384 
3,5,7

 0 
4,5,6,7,8

 

3 46 ± 4 
1,2,4,6,8

 0 
4,5,6,78

 

4 53.4 ± 2.425 
3,5,7

 1.333 ± .57 
1,2,3,5,8

 

5 43.633 ± 0.577 
1,2,4,6,8

 4 ± 1 
1,2,3,4,6,7,8

 

6 52.667 ± 0.577 
3,5,7

 1 ± 0 
1,2,3,5,8

 

7 45.667 ± 1.528 
1,2,4,6,8

 1 ± 0 
1,2,3,5,8

 

8 54.633 ± 2.315 
3,5,7

 2.333 ± .58 
1,2,3,4,5,6,7

 
Data expressed as mean±SD , means within the same column are labeled (superscript 

no.) with the group(s) no. which they significantly (p<.05) different with it 
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The elevation in body weight gain concomitant with decreased  in 

liver weight which recorded herein in groups 3,7 which treated with YCW may 
regarded to  unknown mode

 
of action for YCW products in broiler chicken .  

 Residue of aflatoxin in litter of broiler of different tested groups is 
illustrated in Table (6) and Figure(6). As it is evident from data recorded that , 
the litter of broiler fed  on  aflatoxin free diet is free from aflatoxin residue, 
while the litter  of  broiler fed on  AFT- contaminated diet containing variable 
levels of AFT- residue . AFT- residue levels in the previous groups were 
significantly differ. The highest level was in group 6 which treated with 
HSCAS singly ( 996.83 µg/kg dry matter) , while the lowest was in group 7 , 
which treated with YCW only ( 108.033  µg/kg dry matter). The residue in 
litter of group 7 , which treated with the mixture of both (HSCAS + YCW ) was 
moderate (331.7 µg/kg dry matter). This result strongly confirm the previous 
speculation which mentioned herein about the nature and mode of action of 
the tested detoxifier materials.  
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          In an experiment
 
, 25 Hy-Line W-36 hens, in their second production 

stage,
 
121 weeks old, were distributed in 3 groups

 
placed in individual cages 

and 1 ration of 250 g of feed was
 
given to each hen daily. Nine hens of the 

control group were
 
fed with clean feed, without AFB1; the other 2 

experimental
 
groups, with 8 hens each, were fed with 2 AFB1 

concentrations:
 
30 and 500 µg·kg

–1
. In litter samples, there

 
were significant 

differences for AFG2 in the 500 µg·kg
–1 

group. Poultry litter had traces of 
AFM1, AFM2, AFP1, and AFL

 
with no significant differences among treatments 

( Cortes et al., 2010).They also added that, aflatoxin
 
B1 prevalence in litter 

samples can cause damages in livestock
 
because this mycotoxin reduces the 

digestibility of ruminant
 
feed up to 67%. 

On the other hand ,the residue of of micro-elements  Al , As , Cd , Pd , 
Se , Cu, Fe ,Mn, Zn  and macro-elements k , Na ,Mg  in broiler litter of 
different tested groups were illustrated in Table (7) and Figure(7). As it is 
evident from data recorded that, Al  levels increased significantly in litter of  
groups 6,7,8   which treated with AFT- treated ,and both detoxifier materials , 
singly or in combination . Also ,in litter of groups 6,8 which treated with 
HSCAS , Significant high levels of zn , k and  Na were recorded. The addition 
of both detoxifier to feed , elevate level of Se in broiler litter. 

There is a lack age in the information available about  the effect of AFT 
or the detoxifier  materials such as HSCAS or YCW on the pattern  of metal in 
poultry meat and litter. The major route of entry of most elements into and out 
the body is through the diet (Surtipanti et al ,2001). In the shadow of this, with 
the fact  that  HSCAS have ability to lose and gain water , and to exchange 
constituent cations ( Mumpton and Fishman , 1977 ) , beside the unknown 
mode

 
of action of YCW products in broiler , the disturbance in the levels of  

different metals in broiler latter of different groups can explained .  
The present study concluded  that, no clear improvements in the tested 

parameters were recorded after the  the contaminated diets were  
incorporated with the recommended dose of HSCAS  and YCW , singly or in 
combination ,during aflatoxicosis. It also , in part , focused the unwanted 
behavioral of adsorbents in animal production, and submitted  that the using 
of this materials in animal feed must be restricted, because of its unknown 
action , as well as  its indirect dangerous effect in livestock.  
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 :التسمم الأفلاتوكسينى فى الدجاج
فعّالية سليكات الألومنيوم وجدد  لالايدا اللاميد ف  فدى الندد مدث التدالي ات السدمية  -1

 دجاج التسميثعلى  الأداء الإنتاجى للاتوكسينات للأف
 أمل عبدالعزيز أبونج  هادى فتنى عباس ، طا ق منمد يني و منمود أنمد شبل ، 

 مص  -الجيزف  -م كز البنوث الز اعية  -الم كز الإقليمى للأغذية و الأعلاف 
 

   عكللا لم لل   للث لمرلل  اخلا م ن جلل خ ياالل  لمي اللخت  ام رلل  م رخهلل    لل خر اللنسللكات ا لومن         
  ـــلللـث إملللا عكا للل   كن للل    ث  ن جر رلللللمضللل خت متهارنتسلللاث هلللا عانلللُ لمرسللل اث     يلللا    لللخ 

ك  ى رغالخ  ر لنى   اتخنجخلم  هارنتساث / تجم عكا         ء  خ ك  لم   ى ملم اتلث   ل 122..8
ملننث لم ترسلو ن لمغل لء لم ل تن  ها ج اع لمر  صخ لم  ر خت مت لء للإ ر جا ن  لا ننث لمجسلم نل

ر للخت  ين رلل   لمر نالل  لمغلل لنا    هللا  خ كلل  لم لل  ا مللن   إخر لل ل  ر للنى هللا  رلل  لمر  صللخ لم 
ن كا   وهارنتساث ن  مك   م   خ     م ج نع ا لم ا سا   ن    خ ر م  ن مك ها لم ج نع ا لمرا  ع 

 نعلل  لمرللا      للا مكرغاللخ م هللجث لم ج  رضلل م   هللا  خ كلل  لم لل  ا م ه لل مخوم  للث علل م نجللن   للت
نم ه ط  من       إ ي     ر نى ها ننث لمجسم لم ترسو ن ت مك  رل   ا  سكات ا لومن  اكعن 

 ل  لم كن ل    وهارنتسلاث ه ل     لخا نال  ت المغ لء لم  تن  م     لم ج نع  لمرا عن كا  ه ها لمرك
نعل ا لمرلا عن كلا  جل خ ياال  لمي الخت  ا  ل   ر نا  م ن   من  ا   ل  لمنال  ت  اضل  هلا لم ج 

إ ي   ن نث لمت   ن  مك   م   خ     م ج نع ا لويخى   سج   عكا  ر   مكنها ا ها لم ج نع  
ن كللا   وهارنتسلاث  للع جل خ ياالل   ن كللا   وهارنتسلاث    للخ له م را ل  لم ج نعلل  لمرلا ع  لمرلا ع 

ن كلللا لمي الللخت    عكلللا  رللل   م ر  اللل ا لوهارنت سلللاث  للل منخُ  سلللج  هلللا لم ج نعللل  لمرلللا ع 
ن كا   وهارنتساث  ع جل خ ياال     وهارنتساث  ع سكات ا لومن  انم م ن  ك م   م ج نع  لمرا ع 
لمي اخت         م س   م سرنى لمر  صخلمصغخى  ت ومن  انم ن لمي خصلاث نلمتل   انم ن لمخصل   

ت م نر سللانم نلمصللن انم  ت للخىج اللن ن لمن للك  نلمر  صللخ لمن لمسللاكا انم ن لم  لل   ن لم  الل  نلم  
نلم  و اسانم    منخُ  ه   ر  خ ها ت  لم ج نع ا   يك صا   ه لم خلس  إما   له ملم اسلج  ر سلث 
نلضح ها لمر  صلخ لم ير لخت  رل   ر  كل  لمركا ل  لم كن ل    وهارنتسلاث   مجخعل  لم نصلا   ل   لث 

  لمي اللخت    للخ اث  ن جر رللاث من اضلل ه  م للا لمضللنء عكللا  رلل  ا لومن  اللنم ن جلل خ  االل سللكات
لمر  اخلا لمغاخ  خونو ها ل  مك لنل  لمرلا م ل  ي صلا  للإ  صل   م ن نضل ا   له اجلو لم ل   لث 

ن  اضل ه مكرل  اخ   خونو  رخنه  نلمغاخ إسري لم   ه لم نل  ها عانُ لم انلث ن مك مر  اخلر   لمغاخ
                                                                                                     نل  ا لم نخع            ا     خ عكا لملمض خ واخ 

 

 قام بتنكيم البنث

 

جامعة المنصو ف –كلية الز اعة  منمد منمد الشناوى اسماعيلأ.د /   
الأزه  جامعة –كلية الز اعة  طا ق منمد يونسأ.د /   
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   Table( 6 ) & Fig( 6 ) : Residue of Aflatoxin in litter ( µg/kg dry matter )  of Broiler  of different tested groups 

Group 

Type of Aflatoxin 

Total AFT AFB1 AFB2 AFG1 AFG2 

1 0 
5,6,7,8

 0 
5,6,7,8

 0 
5,6,7,8

 0 
6,8

 0 
5,6,7,8

 

2 0 
5,6,7,8

 0 
5,6,7,8

 0 
5,6,7,8

 0 
6,8

 0 
5,6,7,8

 

3 0 
5,6,7,8

 0 
5,6,7,8

 0 
5,6,7,8

 0 
6,8

 0 
5,6,7,8

 

4 0 
5,6,7,8

 0 
5,6,7,8

 0 
5,6,7,8

 0 
6,8

 0 
5,6,7,8

 

5 24 ± 2 
1,2,3,4,6,7,8

 33.4 ± 2.946 
1,2,3,4,6,7,8

 536.85 ± 32.346 
1,2,3,4,6,7,8

 0 
6,8

 587.333 ± 32.578 
1,2,3,4,6,7,8

 

6 13.033 ± 2.196 
1,2,3,4,5,7,8

 10.333 ± 2.517 
1,2,3,4,5

 948.853 ± 42.947 
1,2,3,4,5,7,8

 3.496±.906 
1,2,3,4,5,7,8

 996.833 ± 105.04 
1,2,3,4,5,7,8

 

7 3.933 ± .493 
1,2,3,4,5,6,8

 13.352 ± 2.426 
1,2,3,4,5

 89.267 ± 6.133 
1,2,3,4,56,8

 0 
6,8

 108.033 ± 7.027 
1,2,3,4,5,6,8

 

8 18.733 ± 4.026 
1,2,3,4,5,6,7

 10.167 ± 2.35 
1,2,3,4,5

 316.2 ± 22.193 
1,2,3,4,5,6,7

 6.3 ± .608 
1,2,3,4,5,6,7

 331.7 ± 28.446 
1,2,3,4,5,6,7

 
   Data expressed as mean±SD , means within the same column are labeled (superscript no.) with the group(s) no. which they significantly 

(p<.05)  different with it 
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Table( 7 ) & Fig( 7 ) : Residue of some elements in Litter of Broiler of different tested groups 

Groups 

Type and unit  of elements  

Micro-elements( mg / kg Dry matter) Macro-elements(g/kg Dry matter)  

Al As Cd Pb Se Cu Fe Mn Zn K Na Mg  

1 

474.34 
6,8
 147.33 

2,3,4,5,6,7
 0.00 19.64  

2,3,4,5,6,7,8
 0.077 

3,4,5
 58.590 1111.45 

6
 449.77 

2,3,4
 260.95 

4,5,6,7,8
 20.01 

2,4,6,8
 3.18 

2,6
 0.00  

± 81.52 ± 34.15 ± 0 ± 4.69 ± 0.017 ± 7.23 ± 301.37 ± 45.78 ± 52.9 ± 2.18 ± 0.99 ± 0  

2 

406.17 
6,7,8

 54.03 
1,6,8

 0.00 12.99 
1,5,6,7,8

 0.109 
3,4,5

 56.100 1103.67 
6
 349.07 

1,5,6,7,8
 248.2 

4,5,6,7,8
 34.4 

1,3,5,6,8
 5.13 

1,3,4,5
 0.00  

± 51.03 ± 12.15 ± 0 ± 3.00 ± 0.025 ± 10.36 ± 161.22 ± 42.73 ± 46.48 ± 3.34 ± 0.78 ± 0  

3 

469.64 
6,8
 86.74 

1
 0.0 9.43 

1,5,7,8
 0.219 

1,2,4,5,6,7,8
 64.750 863.45 

6
 359.37 

1,5,6
 225.59 

4,5,6,7,8
 26.67 

2,5,6,8
 3.27 

2,6
 0.00  

± 79.23 ± 14.50 ± 0 ± 2.46 ± 0.057 ± 16.47 ± 158.03 ± 47.61 ± 50.45 ± 5.52 ± 0.43 ± 0  

4 

431.91 
6,8
 81.66 

1,8
 0.0 10.06 

1,5,6,7,8
 0.341 

1,2,3,5,6,7,8
 73.620 928.33 

6
 364.17 

1,5,6
 149.03 

1,2,3,6,8
 30.14 

1,5,6,7,8
 3.87 

2,6
 0.00  

± 62.56 ± 11.06 ± 0 ± 1.9 ± 0.052 ± 12.58 ± 215.13 ± 48.17 ± 30.46 ± 3.49 ± 0.99 ± 0  

5 

410.35 
6,7,8

 83.01 
1,8
 0.0 4.54 

1,2,3,4
 0.475 

1,2,3,4,6,8
 59.250 1127.67 

6
 446.3 

2,3,4
 146.83 

1,2,3,6,8
 13.46 

2,3,4,6,8
 3.54 

2,6
 0.00  

± 52.52 ± 8.20 ± 0 ± 1.5 ± 0.100 ± 11.87 ± 283.87 ± 44.11 ± 32.04 ± 2.30 ± 0.48 ± 0  

6 

764.12 
1,2,3,4,5,7

 107.6 
1,2,7

 0.0 5.46 
1,2,4

 0.051 
3,4,5

 77.35 
7,8
 1683.33 

1,2,3,4,5,7
 450.87 

2,3,4
 405.36 

1,2,3,4,5,7
 44.96 

1,2,3,4,5,7
 5.35 

1,3,4,5,7
 0.00  

± 107.18 ± 25.4 ± 0 ± 1.38 ± .006 ± 9.79 ± 348.19 ± 39.89 ± 49.29 ± 5.86 ± 0.31 ± 0  

7 

570.00 
2,5,6

 67.16 
1,6,8

 0.0 3.27 
1,2,3,4

 0.073 
3,4,5

 54.57 
7
 1186.75 

6
 434.97 

2
 125.63 

1,2,3,6,8
 20.73 

2,4,6,8
 3.97 

6
 0.00  

± 108.17 ± 11.76 ± 0 ± 0.78 ± 0.026 ± 16.75 ± 280.2 ± 50.85 ± 23.17 ± 4.53 ± 0.57 ± 0  

8 

643.33 
1,2,3,4,5

 121.73 
2,4,5,7

 0.0 3.1 
1,2,3,4

 0.11 
3,4,5

 53.00 
6
 1274.440 437.63 

2
 345.27 

1,2,3,4,5,7
 44.59 

1,2,3,4,5,7
 4.190 0.00  

± 136.14 ± 36.17 ± 0 ± 0.72 ± 0.021 ± 15.41 ± 355.57 ± 46.61 ± 41.27 ± 5.06 ± 0.67 ± 0  

Data expressed as mean±SD , means within the same column are labeled (superscript no.) with the group(s) no. which they significantly (p<.05) 
different with it 
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