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ABSTRACT 

 
        An experiment was conducted to evaluate effect of dietary tripeptide glutamate 
(reduced glutathione (GSH)) as antioxidant, tafla (TF), and hydrated sodium calcium 
aluminosilicate (HSCAS) as sorbent materials to prevent aflatoxicosis in laying hens. 
A total number of 371 (350 laying hens+21 cocks) thirty-wk's old El-Salam chickens 
were randomly divided into 7 groups; each group included 5 replicates of 10 hens 
each and reared in metallic batteries. The remaining 21 cocks were also divided into 7 
groups of 3 cocks each and housed separately for semen collection. Birds were fed 
practical corn-soybean meal basal diet with or without 1 ppm aflatoxin B1 (AFB1) alone 
or plus either 5ppm  GSH, 0.6% TF, 0.5% HSCAS, 0.6% TF+5ppm GSH or 0.5% 
HSCAS+ 5ppm GSH to form 7 diets fed from 30 to 38 wks old. Results show that 
contamination of basal diet with 1 ppm AFB1 for 8 wks decreased (P<.01) feed intake 
(25.1%), egg production (42.8%), egg weight (22.3%), shell thickness (32.6%), fertility 
(21.9%), hatchability of fertile eggs (20%), economic efficiency (EE,38.5%), liver 
vitamin A (29.1%), blood hemoglobin (35.6%), serum albumin (68%) and total lipids 
(51%), increased relative liver weight (138.8%), liver lipids (141.9%), blood total 
leucocytes (WBC's) (28%) and lymphocytes (27.2%) counts, serum enzymatic 
activities of AST (64%) and ALT (69%), and deposited AFB1 residues in livers (68 
ng/g), egg yolk (52 ng/g) and muscles (36 ng/g)  compared to the controls. Adding TF 
or HSCAS separately into AF diet recorded similar protection effects averaged 45-
56% against aflatoxicosis for the studied traits. Including GSH alone into the AF diet 
resulted in a little protective effects against AF diet for the all studied traits, except 
AST and ALT activities that showed a significant protective effect (20-28%). However, 
GSH together with sorbent materials significantly negated the adverse effects of AF 
diet for all studied traits and improved EE by 81% for TF+GSH and 75% for 
HSCAS+GSH compared to AF-diet alone. There was mortality only in the both two 
groups fed basal diet with AFB1 alone (10%) and AFB1+GSH (6%). The present study 
revealed that TF (available product) presented similar safety protective effect for 
studied traits and EE as HSCAS (import product). Adding GSH as antioxidant together 
with TF or HSCAS, to AFB1 contaminated diet significantly negated aflatoxicosis in the 
laying hens. 
Keywords: Glutathione, aluminosilicate  aflatoxin B1, laying chickens, tafla, residues. 

 
INTRODUCTION 

 
        Aflatoxin has elicited greatest public health concern of all mycotoxins 
because of its widespread occurrence in several grains as corn which 
comprises 50-60% of poultry diets (Phillips et al.,1988),  in addition to the role 
of aflatoxins in the etiology of hepatocellular carcinoma that has been proved 
(Wild et al.,1990). The LD50 values for AF (mg/kg body weight) were 6.5-16.5 
in several chicken strains (Smith and Hamilton, 1970 and El-Samra, 1991). 
Depression by about 6-30% of chick growth (Edrington et al.,1997; Genedy et 
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al.,1999 and Qota, 2003), impairment of feed efficiency (Kubena et al., 1995; 
Qota, 1999 and Qota et al., 2005) and higher mortality rate (Abdelhamid et 
al.,1995a; Qota, 2003 and Ali et al., 2006) by 0.5-4ppm AF contaminated diet 
caused very high economic loses. Inhibition of metabolism and immunity 
system by 0.75-2ppm AF contaminated diet caused increasing liver fat (60% 
of dry weight) and liver size (2-3 times) and liver damage (Smith et al., 1993 
and Abd El-Hamid et al., 1992). The same authors reported also that AFB1 

inhibits DNA synthesis in the liver and possibly prevents proteins synthesis. 
The HSCAS at 0.5% in the diets has been shown to reduce aflatoxicosis in 
chicken (Scheideler, 1993; Qota et al., 2005 and Ali et al., 2006). The HSCAS 
binds AFB1 in vitro (Phillips et al., 1988 and Scheideler, 1993). Thus, the 
efficacy of sorbent materials as HSCAS or Tafla probably lies in their ability to 
bind AF in the intestine, rendering the toxin unavailable for absorption 
(Southern et al., 1994). Ingestion of HSCAS to broilers does not improve skin 
pigmentation (Brake, 1987). The sorbent additives have raised questions 
about their effects on minerals and vitamins status, although Chung and 
Baker (1990) with P, Chung et al. (1990) with riboflavin and Southern et al. 
(1994) and Qota (2003) with Ca and P, have reported that HSCAS does not 
impair the nutrient utilization. Glutathione (GSH) is a tripeptide which found 
almost in its reduced form. It contains an unusual peptide linkage between 
the amino group of cystine and the carboxyl group of the glutamate. It is an 
antioxidant, protects cells from toxins such as free radicals during the tissue-
damaging peroxidation process and increases enzymatic detoxification in the 
liver (Wattenberg, 1976). Epoxidation of the 2,3-double bond has been 
emphasized as a metabolic activation step and recent results indicate that the 
2,3-epoxide is a reactive metabolite responsible for reaction with cellular 
macromolecules, as nucleic acids, and thus may well be the ultimate 
carcinogen (Swenson et al.,1977). Most damaging epoxidation form is AFB1 
epoxide. The present study was designed to evaluate the effect of TF, 
HSCAS and/or GSH to prevent aflatoxicosis in laying hens.  

 
MATERIALS AND METHODS 

 
         The present study was conducted at Sakha Animal Production 
Research Station and Laboratories, APRI, ARC, Egypt during Feb.-May 2007 
to study the effect of sorbent materials as TF or HSCAS and antioxidants as 
GSH on laying performance during aflatoxicosis. A total number of 371 (350 
hens+21 cocks) thirty-wk's old El-Salam (Nicolas×Mamourah) chickens were 
divided into 7 similar (BW=1450±23 g) experimental groups (5 replicates of 
10 hens each) and reared in metallic batteries. The remaining 25 cocks were 
also divided into 7 groups of 3 cocks each and housed separately for semen 
collection. Basal diet was formulated to cover nutrient requirements (Table 1) 
according to Egyptian Feed Composition Tables (2001). Birds were fed basal 
diet (control) without or with 1ppm AFB1 alone (AF-diet) or plus either 5ppm 
GSH (AF+GSH), 0.6% Tafla (AF+TF), 0.5% HSCAS (AF+AS ), 0.6% TF+ 
5ppm GSH (AF+TF+GSH) or 0.5% HSCAS+ 5ppm GSH (AF+AS+ GSH) to 
form 7 experimental diets fed from 30 to 38 wk's old. The AF was produced 
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via fermentation of rice by Aspergillus parasiticus NRRL 2999 as described 
by Shotwell et al. (1966) and modified by West et al. (1973). Fermented rice 
was autoclaved, dried, ground and analyzed for its AFB1 content (Nabney 
and Nesbitt, 1965) as modified by Wiseman et al. (1967). The AFB1 in the 
rice powder was extracted by chloroform then incorporated into basal diet 
and confirmed by HPLC to provide the desired level of 1 ppm. The GSH was 
provided from Sigma-Aldrich Quimica S.A. Madrid 28100, Spain. The HSCAS 
was purchased from Integrated World Enterprises Co.. Tafla (available 
natural substance) was washed, grounded to a fine powder. Chemical 
analysis for HSCAS and tafla (Table 1) were done (AOAC, 1990). Feed 
intake, egg number and egg weight were recorded weekly. 
 
Table 1.Composition of the laying hen basal diet, HSCAS and Tafla. 

 
Shell thickness using Micrometer were estimated 3 times (18-days intervals) 
using 50 eggs/group/time and the yolk was separated for analysis. Hens were 
artificially inseminated once a week. Eggs laid were collected daily, stored for 
7days at 15°C and 70% RH then incubated to estimate fertility and 
hatchability of fertile eggs. At the end of the experiment, 5 hens /group were 
slaughtered for tissues analyses. Liver lipids were extracted (Folch et al., 
1957). Liver vit. A content was estimated (Thompson et al., 1971). Also, AFB1 

residues in fresh meat (breast:thigh, 1:1), liver and egg yolk were measured 
(Stubblefield et al., 1982). Economic efficiency was calculated based on feed 
cost. Blood hemoglobin (Kampen and Zijlestra, 1961), leucocytes (WBC's) 
and lymphocyte counts (Wintrobe, 1969), serum albumin (Doumas et al., 
1977), total lipids (ChabrIol and Charonnat, 1973) and alanine 
aminotransferase (ALT) and aspertate aminotransrerase (AST) enzymatic 
activities (Reitman and Frankel,1957) were measured using commercial kits. 
Data were statistically analyzed using one–way ANOVA of GLM procedure of 

Ingredient %  Composition3 HSCAS (%) Tafla (%) 

Yellow corn 64.84 

Soybean meal, 44% 24.60 Silica 64.70 59.80 

Dicalcium phosphate 1.70 Aluminum 15.50 17.20 

Limestone 7.60 Iron 1.75 2.30 

NaCl 0.30 Calcium 1.26 1.90 

Vit. + Min. Mix.1 0.30 Potassium 1.80 2.30 

Dl-Methionine 0.06 Sodium  2.55 2.90 

Clean sand 0.60 Magnesium 1.54 1.90 

Calculated values2: Moisture 10.56 10.32 

ME,  Kcal/Kg 2723 Price, LE/kg 15.0 0.50 

Lysine,                 % 0.88 1Vitamins +Minerals Mixture provided /kg of diet: 
6000 IU vit A, 2000 ICU cholecalciferol, 10 IU vit  
E, 2.5 mg vit K3, 2.5 mg riboflavin, 12 mg nicotinic 
acid, 10 mg Ca pantothenate, 300 mg choline 
chloride, 4 µg cyanocobalamin, 5 mg pyridoxine, 3 
mg thiamine, 0.5 mg folic acid, 0.2 mg biotin, Trace 
mineral (mg/kg of diet): 40 Mn, 40 Zn, 40 Fe, 4 Cu, 
0.2 Se, 0.5 I. 
2According to Egyptian Feed Composition 
   Tables (2001).                   

 3According to AOAC (1990). 

Meth. + Cys.,        % 0.62 

Av. Phosphorus, % 0.46 

Calcium,              % 3.30 

Determined analyses3: 

Dry matter,        % 89.51 

Crude protein,   % 16.55 

Ether extract,     % 2.66 

Aflatoxin B1,  ppb 6.0 

Price,  LE/Kg 1.55 
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Statistical Analysis Software (SAS, 1994). Before analysis, all percentages 
were subjected to logarithmic transformation (log10x+1) to approximate 
normal distribution. Significant differences among treatment means were 
(p≤0.05) separated by Duncan's new multiple range test (Duncan, 1955). 

 

RESULTS AND DISCUSSIONS 
 

Productive and reproductive performance and economic efficiency: 
         Data presented in Table (2) showed that there were similar trends for 
treatments effect on the studied traits. It is clear that AF-diet P≤0.05) impaired 
feed intake (25.1%), egg production (42.8%), egg weight (22.3%), shell 
thickness (32.6%) eggs fertility (21.9%), hatchability of fertile eggs (20%) and 
economic efficiency (EE) (38.5%) compared to the controls. Inclusion of 0.6% 
TF or 0.5% HSCAS separately with AF-diet recorded similar protection 
effects (P≤0.05) averaged 47-56% for productive and reproductive traits 
against aflatoxicosis. Adding 5 ppm GSH alone with AF-diet had little 
protective effects on laying performance traits studied. While GSH with TF or 
with HSCAS supplemented to AF-diet significantly prevented aflatoxicosis as 
assessed by performance traits (Table 2). Supplementing sorbent materials 
plus GSH with AF-diet improved EE by 81% for TF+GSH and 74.9% for 
HSCAS+GSH compared to AF-diet alone. There was mortality only in the 
both two groups fed basal diet with AFB1 alone (10%) and AFB1+GSH (6%). 
Many authors used 1-3 ppm AF (Edrington et al., 1997; Genedy et al., 1999 
and Ali et al., 2006) with different chicken strains and showed similar 
deterioration in laying performance traits by AF-diet.  
 

Table 2. Productive and reproductive performance of El-salam laying               
hens fed dietary treatments from 30 to 38 wk's old.  

Dietary   
treatment1 

Feed 
intake 
(g/b/d) 

Egg prod.   
(%) 

Egg wt.  
(g) 

Shell thick. 
(mm) 

Fert- ility   
(%) 

Hatchabi
lity     
(%) 

EE٭ 
(%) 

Control 112.2a 66.8a 53.0a 0.371a 89.6a 84.0a 64.33a 
AF-diet 84.1c 38.2c 41.2c 0.250c 70.0c 67.2c 39.58e 

AF+GSH 92.0bc 45.4bc 44.1bc 0.301bc 74.7bc 71.4bc 45.36d 

AF+AS 99.7b 52.3b 47.0b 0.324b 79.9b 75.4b 52.73c 
AF+TF 100.1b 52.6b 46.9b 0.310b 80.3b 74.6b 53.61c 

AF+AS+GSH 106.2ab 59.8ab 50.1ab 0.352ab 84.6ab 79.8ab 58.11b 

AF+TF+GSH 106.1ab 60.1ab 49.9ab 0.343ab 85.0ab 79.6ab 59.62b 

SEM 1.97 0.842 1.08 0.005 1.14 2.14 0.471 
P value 0.007 0.002 0.004 0.003 0.006 0.005 0.014 

a-d Values followed by different letters within columns are significantly different (P≤0.05). 
1AF=1ppm Aflatoxin B1, TF=0.6% Tafla, AS=0.5% Hydrated sodium calcium 

aluminosilicate (HSCAS), GSH=5ppm Tripeptide glutamate (Glutathione). Values are 
means of 5 determinations.  

 EE (Economic efficiency)= [Total revenue (number of newly healthy hatched chicks × its٭
price (1.15 LE) + (useless eggs for incubation × its price (0.30 LE)) per hen – Total feed 
cost (Total feed intake ×its price, LE/hen) ÷ Total feed cost] ×100. 

 

 
Lack of essential nutrients such as minerals and vitamins, as a result of 

feed intake decrease, and inhibition of metabolism and immunity system by 
aflatoxicosis may explain the present impairments of egg production, shell 
thickness and reproductive traits as those showed by Smith and Hamilton 
(1970). Regarding sorbent materials protection, the present results confirmed 
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those of Genedy et al. (1999) and Ali et al. (2006). They showed, by working 
on different chicken strains, that adding 0.5% HSCAS to basal diet 
contaminated with AF did diminished aflatoxicosis impact on productive and 
reproductive traits by about 50-60%. Tafla and HSCAS had similar (p≤0.05) 
protective effect against aflatoxicosis as they contain similar composition 
(Table1).They sorbed AFB1 selectively during the digestive process, which 
rendered most of the AF unavailable for absorption from the gastrointestinal 
tract as those reported by Huff et al. (1992), Kubena et al. (1993) and Qota 
(2003).  
Liver status and hematological traits: 
      Contaminating the basal diet with 1ppm AFB1 significantly (P≤0.05) 
increased relative liver weight (138.8%), liver lipids (141.9%), blood total 
leucocytes (WBC's) (28%) and lymphocytes (27.2%), decreased liver vitamin 
A (29.1%), and hemoglobin (Hb) contents (35.1%) compared to the controls 
(Table 3). Supplementing 0.6% TF or 0.5% HSCAS separately to the AF diet 
resulted in a significant protection against aflatoxicosis by about 51.0, 50.7, 
50.1, 53.3, 48.8 and 51.8% for liver weight, liver lipids, liver vitamin A, WBC's, 
lymphocytes and Hb, respectively, compared to the controls. Insignificant 
protective effects were recorded for liver status and hematological traits by 
adding GSH alone to the AF diet. Supplementing GSH with TF or HSCAS 
into the AF diet significantly negated AF effects on the liver and 
hematological traits (Table 3). The present results confirmed those of 
Abdelhamid et al. (1995a) with chickens and Qota (2003) with turkey who 
reported similar alterations in liver status by 0.5-2.5 ppm AF diets. Increasing 
liver weight in the present study may be due to increase the accumulation of 
fat as a result of interference of AF with lipid metabolism as reported by Smith 
and Hamilton (1970). In the same manner, Abd El-Hamid et al. (1992) 
reported that aflatoxicosis impaired fat transport which could attribute to 
inhibited RNA synthesis that caused a marked increase in liver fat content. 
Decrease liver vitamin A content caused by the AF diet may be due to 
maldigestion and malabsorbtion.  
 

Table 3. Liver status and hematological traits of El-salam laying hens 
fed dietary treatments from 30 to 38 wk's old.  

Dietary   
treatment1 

Liver wt.    
(%) 

Liver lipids        
(%) 

Liver vit. A 
(µg/g) 

Leuco- 
cytes 

103/mm3 

Lymph-
ocytes 

103/mm3 

Hemo-globin 
mg/100ml 

Control 3.12c 5.35c 21.47a 21.4c 14.83c 12.61a 

AF-diet 7.45a 12.94a 15.22c 27.4a 18.87a 8.19c 

AF+GSH 6.33ab 11.02ab 16.79bc 25.9ab 17.80ab 9.21bc 

AF+AS 5.31b 9.18b 18.36b 24.5b 16.78b 10.31b 

AF+TF 5.34b 9.22b 18.34b 24.6b 16.82b 10.33b 

AF+AS+GSH 4.22bc 7.33bc 19.90bc 23.0bc 15.77bc 11.51ab 

AF+TF+GSH 4.21bc 7.36bc 19.94bc 22.9bc 15.81bc 11.53ab 

SEM 0.194 0.251 0.873 3.214 2.14 0.308 
P value 0.001 0.003 0.006 0.006 0.005 0.011 

a-d Values followed by different letters within columns are significantly different (P≤0.05). 
1AF=1ppm Aflatoxin B1, TF=0.6% Tafla, AS=0.5% Hydrated sodium calcium 

aluminosilicate (HSCAS), GSH=5ppm Glutathione (Tripeptide glutamate). Values are 
means of 5 determinations. 
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Zilva and Pannall (1983) and Abdelhamid et al. (1995b) referred to presence 
of diseases or functional disorders in some organs, by aflatoxicosis, such as 
hepatitis, pancreatitis, nephrotic syndrome, anaemia, and carcinoma. The 
protection of sorbent materials against AF effects on liver and hematological 
traits was also observed by Kubena et al. (1993), Qota (2003) and Hassan 
(2006).  
Aflatoxin B1 residues in fresh tissues and serum constituents: 
         Results in Table (4) showed that birds fed basal diet contaminated with 
1ppm AFB1 for 8 wk's deposited AFB1 residues by highest value in their fresh 
livers (68 ng/g) followed by egg yolk (52 ng/g) then muscles (36 ng/g), 
decreased serum albumin (68%) and total lipids (51%) and increased 
enzymatic activities of AST (64%) and ALT (69%). Adding TF or HSCAS to 
AF diet, similarly, reduced AFB1 residues by 51, 48, and 50 % in the yolk, 
liver and meat; respectively, and  diminished AF effects on albumin, lipids, 
AST and ALT by 56, 46, 49 and 51%; respectively. A significant alleviating 
effect for adding GSH separately to the AF diet was observed with AST and 
ALT. Moreover, adding GSH with TF or HSCAS to the AF diet significantly 
negated the adverse effect of the AF diet on serum constituents, and reduced 
the AFB1 residues by 75, 74 and 75% in yolk, liver and meat; respectively. 
The present results confirmed those of Qota (2003), Ali et al. (2006) and 
Hassan (2006) who detected AFB1 residues in tissues of birds fed 
contaminated diets. Increasing accumulation AFB1 in the liver than other 
tissues, in the present study, was observed as showed by Rizk et al. (1993), 
Abdelhamid et al. (1995b) and Qota et al. (2005). Decreasing serum albumin 
and lipids, and increasing ALT and AST activities by aflatoxicosis were 
reported in many studies (Genedy et al., 1999; Hassan, 2000 and Qota et al., 
2005). The protective effect of sorbent materials against AF diet for AFB1 
residues and serum constituents, in the present study, was observed also by 
Kubena et al. (1993), Genedy et al. (1999) and Qota et al. (2005).  
 
Table 4. Aflatoxin B1 residues in fresh tissues and serum constituents 

of  El-salam laying hens fed dietary treatments during 30-38 
wk's old. 

a-d Values followed by different letters within columns are significantly different (P≤0.05). 
1AF=1ppm Aflatoxin B1, TF=0.6% Tafla, AS=0.5% Hydrated sodium calcium 
aluminosilicate (HSCAS), GSH=5 ppm Glutathione (Tripeptide glutamate).     
 Values are means of 5 determinations.     ***=No detection of AFB1

- 

     

Dietary   
treatment1 

AFB1 residues Serum constituents 

Yolk    
(ng/g) 

Liver 
(ng/g) 

Meat 
(ng/g) 

Albumin.       
g/100ml 

Lipid 
(g/l) 

AST 
(IU/L) 

ALT 
(IU/L) 

Control *** *** *** 2.5a 6.7a 12.1e 7.52e 

AF-diet 51.6a 67.8a 36.4a 0.8c 3.3c 19.8a 12.7a 

AF+GSH 37.2ab 51.5ab 27.3ab 1.2bc 4.2bc 17.6b 11.4b 

AF+AS 25.5b 34.3b 18.2b 1.6b 5.1b 15.8c 10.1c 

AF+TF 24.9b 33.9b 18.4b 1.5b 5.2b 15.9c 10.2c 

AF+AS+GSH 13.4bc 17.6bc 9.21bc 2.2ab 6.2ab 14.0d 8.79d 

AF+TF+GSH 12.8bc 18.2bc 9.09bc 2.1ab 6.0ab 13.9d 8.81d 

SEM 1.98 2.17 1.88 0.31 0.51 1.01 0.71 

P value 0.003 0.001 0.004 0.002 0.01 0.01 0.01 
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Few studies have been carried on glutathione as detoxification of AF. 
Role of GSH comes after the absorption of AF and during its metabolism 
process in the liver. It, as an antioxidant, protects cells from toxins such as 
free radicals during the tissue-damaging peroxidation process and increases 
enzymatic detoxification in the liver (Wattenberg, 1976). Ehrich et al. (1984) 
and Ehrich and Larsen (1983) proved that detoxification enzyme systems in 
chickens could be increased by the administration of the antioxidants. Hsieh 
(1982) found that primary hepatic metabolites of AFB1 may subjected to 
cytoplasmic reductase system producing aflatoxicol or to liver microsomal 
oxidase system producing AF: Q1, M1 and B1-epoxide. Except for AFB1-
poxide, all metabolites contain hydroxyl groups are transformed into a water-
soluble conjugate and to facilitate excretion. The transient B1-epoxide can be 
conjugated by GSH to form another type of conjugate. A prospective action 
may be afforded by reaction of AFB1 metabolite with GSH (Lotikar et al., 
1980). Presence of AFB1-GSH conjugate in the bile of AF-treated rats, and its 
formation in vitro in liver-derived subcellular fractions, has been reported 
(Dengen and Neumann, 1978; Moss et al., 1983). Some nutrients increased 
the activity of GSH for detoxification of AF in birds tissue such as Se is used 
as a cofactor for Se dependent GSH peroxidase (SeGSHpx) which is 
important in detoxification of hydrogen-px and lipid hydro-px, and increase 
GSH-px activity (Combs, 1981). Only Se increased the activity of Se GSH-Px 
in all tissues (Combs, 1981; Nahm, 1995). Also, Se enhanced the formation 
of water-soluble conjugated forms of AF which promotes the clearance of the 
toxin (Gregory and Edds, 1984). In the same manner methionine is a more 
distal precursor of GSH (Veltmann et al., 1983). Vitamin C affected GSH 
metabolism at low level (Kim and Combs, 1992). From the present study, it 
may be concluded that TF (available product) had a similar safety protective 
effect for studied traits and EE as HSCAS (import product). Using GSH as 
antioxidant with TF or HSCAS, as sorbent materials into AF diet significantly 
negated aflatoxicosis in the laying hens.  
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ازالتتتكلنمحنالتتكلاستتداماالالوتادتتن وااللاانلام وتتاالستتوتوفنهلاالالتتتتكل تت لال تتت لف
 الدسمالبنن الدافسو نهل  لالمونجلالبونضل

رضنلعت لحساللاال بايلحنمملالو ازارىلل،لالشحنهلمحمملعبملالحتوالقااةل  
رمص-ووازةل-مرفازلالبحاثلالازراعوة-م هملبحاثلاإل دنجلالحواا يل-قسالبحاثلدغذوةلالمااوال  

         
لتقييم كفاءة كل من  الجوتتناويت  رتنراى ببتينو جوتتامناضا كمكناو أكلنول تال فون  البحث  ى هذاأجر  

 ذلن تض االن  النوجاا البينالتلنمم باالالتتتكلنيناض محاتلنا الاالنا كتااللتمنيتم لنيويكاض كمنتاو ما نا بنال و  
 وجاجنا بياكنا 153ر 173بالتخوام عنوو م هو بحتث االنتاا الحيتان   –بمح ا بحتث االنتاا الحيتان  بلخا

مكنرراض  5مجمتعناض بكنل  منهنا  7ألبتع م  لتلا اللنتم مقلنما عانتائيا  لن   13عمر  ائر وي ا 13+ 
مجنناميو تكننل  7وينن  المتبقينن   لننمض أيكننا النن   13توجاجنناض ربيننض النني ب ارينناض لننو   33ل لمكننرراتاننمل  
 منا عون  عون  اسلناو بنوت   كناالاض ال يتر تغذيض  ىويت  تم تلكينها الرويا لجمو اللائل المنت 1مجمتع  

يت  أت جنناء النني المويننت  جوتتنناو 5القنن  أت باالكنناالا  لنن   3بجنناء النني المويننت  أالتتتكلنني   3أت مننو أكنناالا 
جنناء النني  5 فوننا أت  %3.0جنناء النني المويننت  جوتتنناويت  +  5التمنيننتم لننيويكاض أت  %3.5 فوننا أت  3.0%

 13عتئق غذيض عويهنا  ال ينتر من  عمنر  7التمنيتم ليويكاض لتكت  الي النهاي   %3.5المويت  جوتتاويت  + 
 لن  عون   3ب ي الموينت  االتتتكلني جاء ال 3ألبتع. تأاارض  النتائج المتح ل عويها  ل  أ  أكاالا  13 ل  

ا ت نتناا %15.3ألابيو تلببض ربالمقارن  بالكنترتلا الي نقص كنل من  كمينا ال ون  المن)كتل ر 3اسلاو لمول 
ا %13.2ا تنلننبا البننيض المخ ننب ر%11.0ا تلننم  القاننرة ر%11.1ا تتا  البيكنن  ر%81.3البننيض ر

تمحتنتى الكبننو منن  اليتننامي  أ ا %13.87 ت نناويا رتالكفنناءل االا %13تنلنبا التفننرين منن  البنيض المخ ننب ر
ا تالننوهت  الكوينن  %03ا تمحتننتى اللننيرم منن  كننل منن  االلبيننتمي  ر%15.0ا تهيمتجوننتبي  الننوم ر%12.3ر
ا تعنوو كنراض النوم البيكناء %383.2ا توهنت  الكبنو ر%313.3ا تأيكا ايناوة كنل من  تا  الكبنو ر%53ر
عون  التنتاليا الني  % 02ت 08ر  ALTت  ASTتناا  انايمن  ا  %17.1ا تعوو الكراض الويمفاتي ر%13ر

ننانتجرام  جنراما  03الني كنل من  انلنجا الكبنو ر 3الليرم كما أنها تلببض الي احتجاا كميا م  االالتتتكلني  ب
نننانتجرام  جننراما. كمننا أوض أكنناالا اى منن   10نننانتجرام  جننراما تال كننتض ال ااجنن ر 51ت ننفار البننيض ر

 لنن  حننوتث تنن)وير تا نني  3ب  يلننيويكاض ب ننترة منفننروة  لنن  ال ونن  الموننتث باالالتتتكلنن ال فونن  أت االلتمنيننتم
تذلنن  بالمقارننن  بالمجمتعنن  تالكفننضءل اال ت نناويا  المورتلننا  لو ننفاض % 50النن  85متقننارب يتننرات  منن  

ر م ننت  غين ونيت الموتو  بنوت   كناالاضو تلنجوض أكناالا الجوتتناويت  منفنروة  لن  ال ون  المونتث تن)ويرا تا ينا 
م نتياو أما أكناالا ا %13-13رالقو كا  الت)وير التا ي   ALTت  ASTلو فاض المورتلا ماعوا ناا  انايم  

تأاالنض التن)وير  ل فوا أت مو االلتمنيتم ليويكاض  ل  ال و  الموتث القو لجوض أالكنل التن)ويراضاالجوتتاويت  مو 
 %33الكفناءل اال ت ناويا بمقنوار حلننض كما انهنا  المورتلا جتهريا الي كل ال فاض 3ب الكار لتالتتتكلي 

نلنبا النفنت  . رااللتمنيتم ليويكاض مو الجوتتاويت ا مقارنا مو ال و  المونتث %75رال فوا مو الجوتتاويت ا ت 
المجمتعنا ذاض ال ون  المونتث مكناالا  الني %0ت كناالاض المجمتعا المغذال عو  عو  موتث بنوت   الي 33%
المتنتالرل ر اتتخوص الورال   ل  نق تي  أتلهما أ  ال فو  .با   المجاميو لم تلجل اى نفت اما الجوتتاويت    ليا

تالكفنناءل النن  جميننو القيالنناض ملنناتيا تمامننا  3ب لهننا تنن)وير أمنن  تتا نني كننو االالتتتكلنني  االنني البيئننا المحويننا
جوتتناويت  كمكناو أكلنول منو كناالا الاتوانيهمنا أ   ام  الخناراالملتتروة رااللتمنيتم ليويكاض  وم ا ت اوياال

االننض أكانننض االكننل االكنناالاض ت ال فونن  أت االلتمنيننتم لننيويكاض عونن  اللننتاء كمنناول ما ننا  لنن  ال ونن  الموننتث 
هنذل  ت)كينولتيحتناا هنذا المتكنتع  لن  ماينو من  الورالناض  الي النوجاا البيناض 3ب الت)وير اللام لتالتتتكلي 
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