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SUMMARY 
 

     The present study was conducted to testify the impact of dry baker's yeast (DBY, 
Saccharomyces cerevisiae) on the suppression effects of aflatoxicosis in Japanese 
quail hens from 30 to 38 weeks of age. One hundred twenty quail hens were 
randomly divided into four groups: three treatments and one control (30 birds each 
of 3 replicates each). Control group was fed a basal diet while the treatment diets 
were supplemented with DBY (2 g/kg), aflatoxin (AF, 3 mg/kg) or DBY (2 g/kg) + AF 
(3 mg/kg). Body weight and mortality rate were recorded during the experimental 
period. Hen-day egg production, egg weight, egg mass, feed intake and feed 
conversion were evaluated throughout two intervals of laying period. After 4 and 8 
wk from starting the treatment, 12 hens from each experimental group were 
slaughtered for blood collection and the livers were subjected to histopathological 
examination. Some hematological parameters (hemoglobin, hematocrit, red blood 
cells and white blood cells) were evaluated. Plasma total protein, albumen, total 
lipids, calcium, phosphorus, GOT, GPT, ALP and creatinine levels were analyzed. 
Also, some behavioral traits of females were recorded through the experimental 
work. The results confirmed that aflatoxin had significant negative effects on 
productive, physiological and behavioral traits during the experimental intervals. 
Quail hens fed diet contaminated with AF recorded the lowest values in most traits 
through the experimental period. In addition, dietary DBY had obvious positive 
effects on reducing the aflatoxicosis during the experimental intervals. Birds received 
DBY + AF exhibited significant improvement for most traits compared to those 
received AF only. Moreover, addition of DBY only to quail layer diet enhanced some 
traits but had no significant differences compared to control. Also, the results 
indicated that the experimental periods had a significant effect on most studied traits, 
especially in AF-treated group. Our findings strongly suggest that, the 
supplementation of laying quail's diet with the DBY had prophylactic effect on the 
performance of AF- treated birds via minimizing the harmful effects of toxin. 
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INTRODUCTION 
 

     Aflatoxins are toxic fungal secondary metabolites of the genus Aspergillus 
(Betina, 1989). Intoxication of domestic birds by aflatoxin in experimental conditions 
results in reduced productive and reproductive performance (Leeson et al., 1995; 
Oliveira et al., 2002; Stanley et al., 2004; Arab Abousadi, 2007; Yildirim and Parlat, 
2003), immunosuppression (Broomhead et al., 2002), changes in organs weight 
(Edds and Bortell, 1983), pathology of liver, kidney and spleen lesions (Glahn et al., 
1991; Gokhan et al., 2006) and increased mortality rate (Leeson et al., 1995). 
Japanese quail was reported to be affected with aflatoxin exposure. Aflatoxin caused 
reduction in body weight, weight gain, feed intake, feed conversion, egg production, 
fertility and hatchability (Sawhney et al., 1973; Johri et al., 1990; Oliveira et al., 
2002 and Parlat, 2003) and liver and kidney pathology (Gokhan et al., 2004). For 
minimizing the aflatoxin effects on performance of the toxin exposed birds, physical, 
chemical and biological treatments were used (Anderson, 1983; Miazzo et al., 2000; 
Muzaffer et al., 2003; Gokhan et al., 2006 and Baptista et al., 2008). One of the 
biological methods is supplementation of diet with yeast. Also, it was reported that 
adding yeast to aflatoxin contaminated feed might improve the birds performance via 
minimizing the harmful effects of toxin (Yildirim and Parlat, 2003 and Stanley et al., 
2004). In spite of the excessive research on effects of aflatoxin on domestic poultry 
performance, there was fewer works dealing with the relationship among aflatoxin, 
yeast and productive performance and behavioural traits in laying Japanese quail. 
Therefore, this study was planned to examine the effects of dry baker's yeast 
(Saccharomyces cerevisiae) on the productive, physiological and behavioral traits of 
Japanese quail hens fed a diet contaminated with aflatoxin. 
 
MATERIALS AND METHODS 
 

Birds and Housing:  
       The present study was carried out at the Poultry Farm, Department of Animal 
Production, Faculty of Agriculture, Suez Canal University and at Microbiology 
Laboratory, Faculty of Science, Ismailia, Egypt. One hundred twenty 30-wk-old 
Japanese quail hens were individually weighed and randomly distributed into 4 
experimental groups, three treatments and one control (30 birds each of 3 replicates 
each). The birds were kept in cages (100 x 50 x 40 cm) and given 16hrs light/day 
through the experiment period. Feed and water were offered ad libitum for all the 
experimental groups.  
Preparation and Administration of Aflatoxin: 
Sampling: Samples of poultry feeds were collected, homogenized and mixed 
together, and their moisture content was measured immediately. Ten grams of the 
samples were dried in an forced air oven for 16hrs at 80oC, then weighed and the 
initial water contained was determined, as humidity percent (19.2%) is essential for 
fungal propagation. 
Fungus Isolation and Toxin Production: Ten grams of each sample (feed) was 
mixed with 90 ml of 0.1% peptone water solution, serial dilutions was made, then 0.1 
ml aliquots were inoculated on Czapeck's agar with rosebengal, growing fungal 
colonies were isolated purified and identified according to (Raper and Fennel, 1965). 
The commonly isolated fungus Aspergillus flavus was grown on polished rice till 
fermentation occurred as described by West et al. (1973) and Kubena et al. (1990). 
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Fermented rice toxin was performed using thin layer chromatography (TLC), after 
extraction of the toxin using according to Richard et al. (1993), aflatoxin 
determination was carried out using high performance liquid chromatography 
(HPLC) (AOAC, 1995). The AF within the fermented rice consisted of 80% B1, 16% 
G1, 3% B2, and 1% G2 based on total concentration of AF in the rice powder. The 
rice powder was incorporated into the basal diet to provide the desired level of 3 mg 
of AF/kg of diet. 
Experimental Diets and Treatments: Japanese quails were fed a conventional corn 
and soybean meal basal diet, formulated to meet all the nutritional requirements of 
laying quail according to specifications of the National Research Council (1994). 
Diet 1 was the control diet, diet 2 contained DBY only (2 g/kg), diet 3 contained AF 
only (3 mg/kg) and diet 4 contained both DBY (2 g/kg) and AF (3 mg/kg). Hens were 
provided the diets ad libitum for 8 weeks. 
 
Data Collection:  
Productive Traits: Individual live body weights, feed intake, egg number and egg 
weight were recorded and feed conversion ratio, egg production rate and egg mass 
were calculated weekly and also mortality rate was recorded during the experimental 
period. 
Physiological Traits: At the end of 4 and 8 weeks of the treatment, 12 hens from 
each group were slaughtered by slitting the jugular vein. Blood samples were 
collected in heparinized tubes. Red blood cells (RBCs) and white blood cells (WBCs) 
were counted in fresh blood samples using hemocytometer (Hawkey and Dennett, 
1989). Hemoglobin concentration was determined using hemometer (Tietz, 1982). 
Blood was withdrawn by Packed-cell volume (PCV) capillary tube and centrifuged at 
600 rpm for 15 minutes. Hematocrit values (PCV %) were recorded directly 
(Winderobe, 1965). The blood samples were centrifuged at 3000 rpm for 15 min and 
plasma obtained was stored at -20oC for further analysis. Plasma total protein, 
albumen, total lipids, calcium, phosphorus, GOT (Glutamic oxaloacetic 
transaminase), GPT (Glutamic pyruvic transaminase), ALP (Alkaline phosphatase) 
and creatinine were determined by calorimetrically by using available commercial 
kits from Egyptian company for biotechnology (S.A.E.). The globulin values were 
calculated by subtracting the values of albumen from the corresponding values of 
total protein. 
Histopathology of the Liver: Livers samples of the control and treated groups were 
immediately removed after slaughtering, fixed in 10% neutral formalin saline, 
dehydrated in serially ascending alcohol, embedded in paraffin wax. Samples were 
sectioned and stained with hematoxilin and eosin stains (Bancroft and Stevens, 
1990). Sections were examined microscopically and elucidated.  
Behavioral Traits: The behavioral traits of all the groups were under observation 
during the experimental work using a video camera. The behavioral traits were 
recorded one day a week (3hrs/day, the 1st hr at the morning, the 2nd hr at the 
afternoon and the 3rd hr at the night). From the video tapes, at 5 minutes interval 
(time sampling) the basic activities (percentage of birds standing, sitting or walking) 
and the additional activities (percentage of birds feeding, drinking or preening) were 
recorded. The obtained numbers were used to calculate as the percentage of birds 
observed for each trait.  



Khalil and Abdel-Razik 388 

Statistical Analysis: 
     Data were analyzed using the General Linear Model (GLM) procedure of SAS 
(SAS Institute Inc., 1998). Least Square Means (LSM) were calculated and Least 
Square Differences (LSD) between means were tested. Two-way analysis of variance 
was carried out using the following model: 
Yijk = μ�+ Ti + Pj + TPij + eijk  
Where: 
Yijk = the observation on the kth individual from the ith treatments in jth periods of treatment. 
μ = the overall mean. 
Ti  = the fixed effect of the ith treatments. 
Pj = the fixed effect of the jth periods of treatment. 
TPij = the interaction between ith treatments and jth periods. 
eijk  = the random error associated with the ijkth individual. 

 
RESULTS AND DISCUSSION 
 

Productive Performance 
Live Body Weight and Mortality Rate: The initial body weight (30 weeks old) did 
not differ significantly among the treatment groups, indicating the complete 
randomization of distribution of birds into the experimental groups (Table 1). The 
final body weights at the end of experiment were significantly (P≤0.05) lighter for 
quail group which fed diet contaminated with AF than others. Moreover, quail group 
which received diet contained AF recorded only mortality rate compared to other 
groups. Similar results were recorded by Johri et al. (1990); Doerr and Ottinger 
(1980); Chang and Hamilton (1982) who observed reduction in body weight of 
laying quails fed aflatoxin concentrations ranged from 500 to 10,000 μg/kg for 28 to 
100 days. Also, Ogido et al. (2004) found that body weight reduced in quail hens fed 
diet contained 200 μg of AFB1/ kg for 140 days. Furthermore, Gokhan et al. (2004) 
found that body weight was lowered in quail chicks fed diet contaminated with AF at 
2.5 ppm for 21 days compared to control chicks. Also, Muzaffer et al. (2003) 
recorded higher mortality rate in birds fed diet contaminated with aflatoxin than 
control birds. 
        On the other hand, the body weight was significantly increased in the group of 
birds which received DBY with AF compared to the group which received AF. These 
results are in agreement with those obtained by Parlat (2003); Santin et al. (2003) 
who found that live yeast and cell wall of live yeast at 1 to 2 g/kg diet added with 2.5 
to 5 mg/kg AF improved body weight in quail and broiler chicks. Also, Arab 
Abousadi et al. (2007) reported that addition of Saccharomyces cerevisiae at 2 g/kg 
plus 125 ppb AF, improved body weight of broiler chicks. Finally, AL-Homidan and 
Fahmy (2007) found that added dried yeast to the basal diet of broiler chicks slightly 
increased the percentage of survivability compared to control group. 
 

Egg Production Traits: All production traits were significantly affected by 
treatments during the different laying periods. Production rate, egg number, egg 
weight and egg mass were significantly (P≤0.05) reduced following aflatoxin 
contamination to in the diet compared to untreated groups during the intervals or the 
entire period studied (Table 1). Our results are supported by that of Oliveira et al. 
(2002) who observed decreased egg weight in laying quail hens fed 50 or 100 μg of 
AFB1/kg for 168 days. Also, Stanley et al. (2004) reported that production rate of 
Comb broiler breeder was significantly lower for birds fed diets contaminated with 3 
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mg/kg AF for 3 weeks than control birds. Moreover, Ogido et al. (2004) observed 
that Japanese quail fed diets contained AFB1 at 50 to 200 μg/kg for 140 days showed 
losses in egg production. 
 
 

Table 1. Effects of dry baker's yeast (DBY) in feed on some productive traits of 
quail hens fed diet contaminated with aflatoxin (AF) 

Treatments Items 
Control  DBY  

(2g/kg) 
AF  

(3mg/kg) 
DBY(2g/kg) 
+AF(3mg/kg) 

Body weight (g) 
 Initial 

weight 1 
226.62±2.49 227.25±2.47 226.91±2.41 229.41±2.39 

 Final 
weight 2 

245.33±2.46a 251.12±2.51a 195.35±2.41c 234.33±2.31b 

 Changes  18.71±1.78a 23.87±1.84a -31.56±1.92c 4.92±1.74b 
Egg production rate 
 Period І 3 83.14±2.37a 86.25±2.39a 57.69±2.48c 72.43±2.12b 
 Period ІІ 4 71.46±2.84a 75.82±2.17a 39.11±2.08c 66.18±2.61b 
 Overall  77.31±1.67a 81.03±1.74a 48.41±1.65c 69.32±1.56b 
Egg number/hen 
 Period І  23.28±1.12a 24.15±1.11a 16.14±1.45c 20.25±1.64b 
 Period ІІ  20.00±1.41a 21.23±1.74a 10.95±1.31c 18.51±1.46b 
 Total  43.28±1.29a 45.38±1.09a 27.12±1.47c 38.76±1.36b 
Egg weight (g) 
 Period І  12.46±0.35a 12.54±0.34a 10.25±0.28c 11.87±0.37b 
 Period ІІ 12.63±0.29a 12.89±0.37a 9.13±0.24c 11.57±0.38b 
 Overall  12.54±0.26a 12.72±0.21a 9.69±0.20c 11.72±0.25b 
Egg mass (g/hen) 
 Period І  290.11±12.12a 302.85±11.14a 165.45±12.09c 240.37±11.95b 
 Period ІІ  253.61±12.07a 273.67±12.45a 99.98±11.92c 214.13±11.67b 
 Total  542.71±9.74a 577.23±8.69a 265.42±9.69c 454.51±9.14b 
Feed intake (g/hen) 
 Period І  850.51±6.13a 845.45±6.42a 709.12±5.94b 830.61±6.12a 
 Period ІІ 826.11±6.24a 805.67±6.75a 520.48±6.19b 785.15±5.64a 
 Total  1677.62±4.35a 1651.12±4.74a 1229.61±5.12b 1615.76±5.37a 
G feed/ g mass 
 Period І 2.93±0.32bc 2.79±0.34c 4.29±0.36a 3.45±0.32b 
 Period ІІ 3.27±0.30bc 2.96±0.31c 5.21±0.35a 3.66±0.34b 
 Overall  3.09±0.21bc 2.88±0.20c 4.63±0.24a 3.55±0.20b 
Total Mortality 0/30 0/30 6/30 0/30 
a,b,c,d

 Means±SE in a row with no common superscript differ significantly (P ≤ 0.05). 
1,2 Initial body weight at 30 wks and final body weight at 38 wks of age., 3 Period І = Average 4 wks from start of the 
treatments (31-34 wks of age),4 Period ІІ = Average 4 wks after the first period (35-38 wks of age).  
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      However, the addition of DBY only at 2 g/kg to quail diet enhanced egg 
production parameters but had no significant differences compared to control. In 
addition, hens fed DBY mixed with AF showed significant (P≤0.05) improvement in 
all egg production parameters compared to those fed diet contaminated with AF 
throughout the entire experimental period. These findings are similar with results 
obtained by Stanley et al. (2004) who reported that yeast culture residue at 2 lb/ton 
supplementation to diet contained AF at 3 mg/kg significantly improved egg 
production of Comb broiler breeder. Also, Yildirim and Parlat (2003) reported that 
addition of Saccharomyces cerevisiae at 2 g/kg to diet contaminated with AF at 5 
mg/kg of diet improved ovary weight of Japanese quail.  
 
Feed Consumption and Feed Conversion Ratio: Data presented in Table 1 showed 
significant differences among experimental groups on feed consumption and feed 
conversion ratio. Concerning the intervals or the entire period studied, feed intake of 
birds received AF only was significantly (P≤0.05) decreased compared to other 
groups. However, no significant variations were detected between control, DBY and 
AF plus DBY groups in total feed intake during the experimental periods. Also, the 
results cleared that quails fed diets contaminated with AF had the poorest feed 
conversion and least efficient feed utilization compared with the other groups. 
      Our results are in accordance with those of Sawhney et al. (1973) who noticed 
that feed conversion was adversely affected in quail exposed 2 to 6 mg/kg of AFB1 
for 6 weeks. Also, Oliveira et al. (2002) reported that Japanese quail fed diets 
contained AFB1 above 50 μg/kg resulted reduction in feed intake. Also, Gokhan et 
al. (2004) found that quail chicks received diet contaminated with AF at 2.5 ppm 
decreased feed consumption. 
      On the other hand, the addition of DBY only to quail layer diet improved feed 
conversion compared to control group but this improvement was not significant. In 
addition, the inclusion of DBY in the AF-treated diet significantly improved feed 
intake and feed conversion throughout the entire experimental period. These findings 
were observed by Parlat (2003) who found that yeast (1 g/kg) supplemented to diet 
contaminated with AF (2.5 mg/kg) for quail chicks improved feed intake and feed 
conversion compared to AF diet, also with Santin et al. (2003) reported that addition 
of cell wall yeast to diet contaminated with mycotoxin improved feed conversion in 
broilers chicks. Data observed that productive traits were affected by the 
experimental periods especially in AF-treated group, which showed significantly 
reduction during the second period compared to the first period of laying. This result 
indicates that the toxin had a cumulative effect on the productive performance of the 
birds.  
 
Physiological Traits  
Plasma Biochemical Parameters: Compared with the control, feeding AF resulted in 
a significant decrease in all levels of plasma biochemicals assayed (total protein, 
albumin, globulin, total lipids, calcium and phosphorus) during the intervals or the 
entire period studied (Table 2). These results agree with those obtained by Gokhan et 
al. (2004) who reported that most biochemical values were significantly changed in 
quails after received AF at 2.5 ppm for 21 days compared to controls. Also, Stanley 
et al. (2004) reported that concentrations of total protein, albumin, globulin, calcium, 
and phosphorus were significantly lower of broiler breeder hens that fed diets 
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contaminated with AF at 3 mg/kg. Similar findings were reported by Gokhan et al. 
(2006) who found that broiler chicks fed diet contaminated with 1 ppm AF for 42 
days, decreased total protein and albumen compared to control group. 
 
Table 2. Effects of dry baker's yeast (DBY) in feed on some plasma 
biochemical constituents of quail hens fed diet contaminated with aflatoxin 
(AF) 

Treatments Items 
Control  DBY  

(2g/kg) 
AF  

(3mg/kg) 
DBY(2g/kg) 
+AF(3mg/kg) 

Total protein (g/dl) 
 Period І 1 5.61±0.59a 5.98±0.61a 3.46±0.54b 5.20±0.61a 
 Period ІІ 2 6.42±0.67a 6.60±0.59a 3.01±0.61c 4.69±0.63b 
 Overall 6.02±0.28a 6.29±0.32a 3.23±0.28c 4.94±0.32b 
Albumen (g/dl) 
 Period І 3.56±0.25a 3.75±0.24a 2.12±0.21c 3.05±0.21b  
 Period ІІ 4.28±0.26a 4.42±0.23a 1.52±0.26c 2.71±0.21b 
 Overall 3.92±0.22a 4.08±0.21a 1.82±0.22c 2.88±0.21b 
Globulin (g/dl) 
 Period І 2.05±0.12a 2.23±0.14a 1.34±0.16b 2.15±0.14a 
 Period ІІ 2.14±0.16a 2.18±0.12a 1.49±0.12b 1.98±0.12a 
 Overall 2.08±0.11a 2.21±0.11a 1.41±0.10b 2.06±0.11a 
Total lipids (g/l) 
 Period І 32.02±2.24a 29.54±2.36a 18.26±2.61c 20.42±2.70b 
 Period ІІ 41.88±2.15a 38.65±2.64a 21.36±2.26c 27.19±2.47b 
 Overall 36.95±1.58a 34.09±1.37a 19.81±1.27c 23.80±1.94b 
Calcium (mg/dl) 
 Period І 8.62±0.29a 8.98±0.31a 6.12±0.24c 8.22±0.26a 
 Period ІІ 8.29±0.24a 8.56±0.31a 4.16±0.34c 6.85±0.29b 
 Overall 8.45±0.21a 8.77±0.20a 5.14±0.18c 7.53±0.21b 
Phosphorus (mg/dl) 
 Period І 4.98±0.34a 4.81±0.37a 3.00±0.29b 4.15±0.27b 
 Period ІІ 5.25±0.32a 5.09±0.33a 2.12±0.28c 4.02±0.27b 
 Overall 5.11±0.24a 4.95±0.21a 2.56±0.23c 4.08±0.21b 
a,b,c,d

 Means±SE in a row with no common superscript differ significantly (P ≤ 0.05). 
1 Period І = After 4 wks from starting of the treatment (34 wks of age).  
2 Period ІІ  = After 4 wks from the first period (38 wks of age). 

 
 

      Furthermore, the addition of DBY to the diet containing AF improved the decline 
in plasma components during the experimental intervals. These results are in 
agreement with the results obtained by Stanley et al. (2004) who reported 
improvement in the depressed values of albumen and globulin following yeast 
supplemented to Comb broiler breeder diet. Also, Arab Abousadi et al. (2007) found 
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that Saccharomyces cerevisiae at 2 g/kg plus AF at 125 ppb resulted in improvement 
against negative effects of AFB1 in total protein concentration in broiler chicks. 
Blood Hematological Parameters: Significant (P≤0.05) variations were found 
among experimental groups in all hematological parameters values (Hb, Ht, RBCs 
and WBCs) during the experimental intervals (Table 3). Quails fed diet contaminated 
with AF had the lowest values compared to other groups. Moreover, the addition of 
DBY to the diet contaminated with AF improved these parameters that were 
significantly higher than the AF-treated group except WBCs value which was 
significantly higher than all treated and control groups. This improvement agree with 
Kemal et al. (2003) who reported that immunity of broiler was improved when used 
baker yeast mixed with diet contained AFB1. Also with Tollba and El-Nagar (2008) 
found that supplemented live yeast to Egyptian local strain layers diet improved 
immunity compared to control birds. 
 

Table 3. Effects of dry baker's yeast (DBY) in feed on some hematological 
parameters of quail hens fed diet contaminated with aflatoxin (AF) 

Treatments Items 
Control  DBY  

(2g/kg) 
AF  

(3mg/kg) 
DBY(2g/kg) 

+AF(3mg/kg) 
Hemoglobin (g %) 
 Period І 1 12.02±0.41a 11.82±0.45ab 9.68±0.42c 11.12±0.39b 
 Period ІІ 2 11.53±0.47a 11.98±0.46a 8.78±0.41c 10.08±0.42b 
 Overall 11.77±0.31a 11.91±0.32a 9.23±0.30c 10.61±0.35b 
Hematocrit (%) 
 Period І 40.54±1.19a 39.45±1.14ab 35.15±1.24c 38.45±1.32b 
 Period ІІ 40.66±1.13a 42.38±1.16a 32.19±1.08c 35.01±1.16b 
 Overall 40.61±0.85a 40.91±0.82a 33.67±0.79c 36.73±0.73b 
RBCs (106Xml) 
 Period І 2.45±0.04a 2.56±0.02a 2.11±0.02b 2.47±0.04a 
 Period ІІ 2.81±0.02a 2.89±0.03a 1.86±0.03c 2.22±0.02b 
 Overall 2.63±0.03a 2.73±0.01a 1.98±0.02c 2.34±0.03b 
WBCs (103Xml) 
 Period І 18.12±0.47b 19.58±0.41b 15.42±0.39c 22.36±0.45a 
 Period ІІ 18.54±0.39b 20.34±0.41b 12.12±0.42c 28.67±0.46a 
 Overall 18.33±0.33b 19.96±0.35b 13.77±0.30c 25.51±0.35a 
a,b,c,d

 Means±SE in a row with no common superscript differ significantly (P ≤ 0.05). 
1 Period І = After 4 wks from starting of the treatment (34 wks of age).  
2 Period ІІ  = After 4 wks from the first period (38 wks of age). 

 
Liver and kidney functions: Data in Table 4 show significant (P≤0.001) effects of 
different treatments on liver and kidney functions during the different periods 
studied. Hens received AF only had the highest abnormal levels of GOT, GPT, ALP 
and creatinine compared to other groups during the experimental intervals of laying 
hens. On the other hand, diet with DBY plus AF showed significantly decreased 
plasma concentrations of GOT, GPT, ALP and creatinine compared to diet 
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contaminated with AF group throughout the entire experimental period. The 
increasing of ALP, GOT and GPT levels are usually indicators of disfunction of 
hepatocellular damage. Similar findings were reported by Kemal et al. (2003) and 
Gokhan et al. (2004) who found that plasma concentrations of ALP, GOT, GPT and 
creatinine significantly changed in quails and broiler chicks received AF for 21-37 
days of treatment, also with Gokhan et al. (2006) who reported that broiler chicks fed 
diet contaminated with AF at 1 ppm for 42 days, increased plasma concentrations of 
GOT, GPT, ALP as compared to control birds. Moreover, Kemal et al. (2003) found 
that birds received baker yeast at 2% with diet contaminated with AFB1 improved 
liver function and decreased liver enzymes. Moreover, AF-treated group showed 
greatly changed (P≤0.05) in all physiological traits during the second period 
compared to the first period of treatment. These changes showed as a decreasing in 
plasma biochemical and hematological parameters and increasing in liver enzymes 
concentrations. This result indicated that, the toxin had a cumulative effect on 
physiological status of the birds. 
 

Table 4. Effects of dry baker's yeast (DBY) in feed on liver and kidney         
functions of quail hens fed diet contaminated with aflatoxin (AF) 

Treatments Items 
Control  DBY  

(2g/kg) 
AF  

(3mg/kg) 
DBY(2g/kg) 

+AF(3mg/kg) 
GOT (IU/L) 
 Period І 1 89.83±2.21c 84.16±2.21c 112.33±2.22a 96.16±2.22b 
 Period ІІ 2 90.00±2.22c 89.83±2.21c 160.33±2.22a 105.34±2.21b 
 Overall 89.91±1.57c 87.01±1.55c 136.33±1.55a 100.75±1.56b 
GPT (IU/L) 
 Period І 14.26±1.96b 14.23±1.95b 20.34±1.94a 16.82±1.95b 
 Period ІІ 14.02±1.94c 13.67±1.94c 31.61±1.95a 20.19±1.96b 
 Overall 14.15±0.87c 13.95±0.88c 25.92±0.85a 18.51±0.87b 
ALP (IU/L) 
 Period І 61.81±2.35c 60.15±2.42c 81.36±2.36a 68.63±2.54b 
 Period ІІ 65.69±2.26c 64.45±2.37c 93.64±2.16a 71.94±2.51b 
 Overall 63.75±1.66c 62.3±1.36c 87.52±1.94a 70.28±1.26b 
Creatinine (mg/dl) 
 Period І 0.30±0.19b 0.34±0.18b 1.64±0.16a 0.49±0.19b 
 Period ІІ 0.37±0.12b 0.35±0.14b 2.51±0.12a 0.75±0.11b 
 Overall 0.33±0.11b 0.34±0.12b 2.07±0.12a 0.62±0.11b 
a,b,c,d

 Means±SE in a row with no common superscript differ significantly (P ≤ 0.05). 
1 Period І = After 4 wks from starting of the treatment (34 wks of age).  
2 Period ІІ  = After 4 wks from the first period (38 wks of age). 
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Histopathological Examination of the Liver 
     Aflatoxin given at the dose of 3 mg/kg for 8 weeks caused extreme damage to the 
liver (Fig. 1). This damage was parallel to the changes in biochemical parameters. 
The aflatoxicated birds revealed pronounced histopathological changes in their livers. 
These changes were mainly represented by tissue degeneration and necrotic fatty 
vacuolation also hemorrhages and lymphocytes infiltration was evident. These results 
are consistent with reports of Oliveira et al. (2002) who reported that quail hens fed 
AFB1 at 100 μg/kg of diet showed hepatic cell vacuolation with fatty necrosis. Also, 
Gokhan et al. (2004 & 2006) and Karaman et al. (2005) found that quail and broiler 
chicks fed diets contaminated with AF at 1 - 205 ppm for 21 to 45 days caused 
extreme damage to the liver. In addition, aflatoxin caused hepatotoxicity, cellular 
disorganization, and hepatocyte necrosis in the Wistar rats (Baptista et al., 2008). 
Relative weight of liver in broiler chicks fed diet containing AFB1were significantly 
greater than control chicks (Arab Abousadi et al., 2007).  

In our experiment, the supplementation with dry baker's yeast counteracted the 
AF intoxication and remarkably improved and minimized the liver damage in treated 
birds. Histological changes were minimal with the presence of inflammatory 
infiltration and almost similar to control birds. These results are similar to data 
reported by Santin et al. (2003) and Arab Abousadi et al. (2007) who found that 
Saccharomyces cerevisiae at 1 or 2 g/kg improved relative weights of liver in broiler 
chicks fed diet contaminated with 125 or 500 ppb of aflatoxin. Moreover, Karaman et 
al. (2005) showed that yeast glucomannan at 1 g/kg plus 2 mg/kg AF had adverse 
effects of aflatoxin on the pathological changes of the liver. Also, Baptista et al. 
(2008) found that, yeast reduced the toxicity in the Wistar rats especially of liver 
pathology.  
 
Behavioral Traits 

Concerning the intervals or the entire period studied, basic behavioral activities 
(standing, sitting and walking) were significantly (P≤0.05) affected by AF diet 
(Tables 5). Birds fed AF alone had the highest percent spent sitting and the lowest 
percent spent standing compared with other groups. However, control and DBY birds 
showed longer walking time than birds received AF only or DBY plus AF. Also, 
additional behavioral activities (preening, feeding and drinking) were significantly 
influenced by AF. Quails fed diet contaminated with AF had more preening time and 
short feeding time compared to other groups. No significant differences between 
treatments on drinking behaviour were found. These results indicate that, aflatoxin 
decreased activities and vitalities of the birds. 
     Our results clearly showed that the supplementation with dry baker's yeast could 
significantly counteract some of the toxic effects of aflatoxin in quail layers. This 
positive healthy effect of yeast supplementation was mainly attributed to yeast cell 
wall mannan-oligosaccharides (MOS) which is a natural adsorbent that effectively 
bind aflatoxin and undesirable bacteria in the gastro-intestinal tract (Devegowda et 
al., 1998; Schatzmayr et al., 2004). In addition live yeast (Saccharomyces cerevisiae) 
was found to increase the number and height of intestinal villi over in chicks, which 
increase the surface of nutrient absorption (AL-Homidan and Fahmy, 2007). 
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Fig. 1. Histopathological sections of the quails livers showing (A) normal liver 
tissue of the control group (B) degenerated liver tissue with fatty vacuolation of 
the toxicated group (C) liver tissue with minimal effect (inflammatory 
infiltration) of the group treated with toxin and dry baker's yeast (D) Intact liver 
tissue of the dry backer's yeast treated group. 



Khalil and Abdel-Razik 396 

 
Table 5. Effects of dry baker's yeast (DBY) in feed on some behavioral activities 
(%) of quail hens fed diet contaminated with aflatoxin (AF) 

Treatments Items 
Control  DBY  

(2g/kg) 
AF 

 (3mg/kg) 
DBY(2g/kg) 

+AF(3mg/kg) 
Basic behavior (%) 

Period І 1 38.11±4.21a 37.78±3.67a 22.47±3.64b 40.56±4.12a 
Period ІІ 2 40.34±3.42a 41.62±4.31a 20.72±4.12b 35.41±3.24a 

 
Standing 

Overall 39.25±3.21a 39.71±4.14a 21.59±3.94b 37.98±3.62a 
Period І  43.71±3.37c 44.19±3.37c 64.61±4.22a 48.51±4.35b 
Period ІІ 39.51±4.23c 36.46±3.57c 69.21±4.45a 47.55±3.45b 

 
Sitting 

Overall 41.61±4.62c 40.35±3.51c 66.91±3.67a 48.03±3.68b 
Period І  18.18±3.64a 18.03±3.64a 12.92±3.41b 10.93±4.31b 
Period ІІ 20.16±2.61a 21.96±2.97a 10.08±2.64b 17.04±2.07ab 

 
Walking 

Overall 19.17±3.01a 19.97±3.12a 11.50±2.82b 13.98±2.13ab 
Additional behavior (%) 

Period І  17.12±2.34b 16.45±2.22b 21.34 ±2.14a 18.91±2.45b 
Period ІІ 20.64±2.74b 19.26±2.12b 25.32 ±2.67a 20.43±2.27ab 

 
Preening  
 

Overall 18.87±2.03b 17.85±2.47b 23.33 ±2.08a 19.67±2.14ab 
Period І  24.41±2.74a 25.16±2.16a 18.67±2.37b 23.45±3.72a 
Period ІІ 27.32±2.12a 28.92±3.16a 16.31±2.25b 25.19±2.97a 

 
Feeding  
 

Overall 25.86±2.22a 27.02±3.02a 17.49±2.35b 24.32±2.38a 
Period І  4.19±1.48  4.19±1.21  4.87±3.22  4.94±1.36 
Period ІІ 3.75±1.22  3.87±1.75  2.98±1.36 3.75±1.64 

 
Drinking  

Overall 3.95±1.34  4.02±1.98  3.91±1.09 4.34±1.28 
a,b,c,d

 Means±SE in a row with no common superscript differ significantly (P ≤ 0.05). 
1 Period І = average 4 wks from starting of the treatment (31-34 wks of age).  
2 Period ІІ  = average 4 wks after the first period (35-38 wks of age). 

 
CONCLUSIONS 
  
 The results indicated that aflatoxin in a Japanese quail layers diet at a level of 3 
mg/kg of feed had negative effects on all productive, physiological and behavioral 
traits as compared with control during the experimental intervals. Also, showed that, 
all studied traits during the second experimental period were affected more than the 
first period. This clearly indicated that, the toxin had a cumulative effect on 
productive and physiological performance of the birds. On the other hand, the 
addition of DBY only at 2 g/kg to quail layer diet enhanced some traits but had no 
significant differences compared to control. Moreover, the addition of DBY to laying 
quail's diet containing 3 mg/kg AF significantly improved all studied traits. Our 
findings strongly suggest that, the supplementation of laying quail's diet with the 
Saccharomyces cerevisiae had prophylactic effect on the performance of AF- treated 
birds via minimizing the harmful effects of toxin.  
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 بعض علىلیقة عالفلاتوكسین فى  الأات تأثیرتثبیط على  الجافةخمیرة الخبازاستخدام تأثیر 

  لسمان الیابانى البیاض فى االسلوكیةوجیة والفسیولو جیةالإنتاالصفات 

 

 ٢ محمد عبد الرازق،١ حسن عبد الغفار خلیل

  

قسم -٢، رالإسماعیلیة، مصقسم الإنتاج الحیواني، كلیة الزراعة، جامعة قناة السویس،  -١

 اعیلیة، مصرالمیكروبیولوجى، كلیة العلوم، جامعة قناة السویس، الإسم

  

ــة لاأجریـــت هـــذه    ـــیط  علـــى )(Saccharomyces cerevisiae تـــأثیر خمیـــرة الخبازالجافـــةلمعرفـــة دراسـ تثب

ســتخدم ا . مـن العمـراً أســبوع٣٨ الـى ٣٠ مـن الـسامة للأفلاتوكـسین فــى علیقـة الـسمان الیابــانى البیـاض تـأثیراتال

 لكــل رًاطــائ ٣٠(ملات ومجموعــة كنتــرول ا معــثــلاث :ةیــأربــع مجــامیع تجریبالــى  ًعــشوائیاقــسمت  ً◌ةً ســمان١٢٠

والتـى ) الكنتـرول(كانـت مجموعـة المقارنـة مجموعة الأولى ال. )مجموعة وكل مجموعة وزعت على ثلاث مكررات

 ٣معـــدل لیهــا الأفلاتوكــسین بإًفا غــذیت علــى العلیقــة الأساســیة مــضاف العلیقــة الأساســیة، أمــا الثانیــة غــذیت علــى

 ٢معـدل  ب الجافـةلیهـا خمیـرة الخبـازٳ ًفامضاغذیت على العلیقة الأساسیة فجموعة الثالثة م علف، والمجك/یجراململ

 الجافـة لیها مزیج من خمیـرة الخبـازٳ ًفامضاغذیت على العلیقة الأساسیة ف، أما المجموعة الأخیرة جم علفك/جرام

كمــا تــم تـــسجیل . فتـــرة التجربــة ومعــدل النفــوق خــلال  تـــسجیل وزن الجــسم تــم.الــسابقینلمعــدلین اوالأفلاتوكــسین ب

خـلال فتـرتین مـن  الكفـاءة الغذائیـة ،ستهلاك العلفا ، كتلة البیض،وزن البیضالبیض، عدد  ،نتاج البیضإمعدل 

 مـن كـل مجموعـة تجریبیـة بغـرض اً طـائر١٢بح من بدایة المعاملة تم ذابیع أس ٨و  ٤بعد  و.نتاج البیضإمرحلة 

 تقـدیر تـمكما . جراء بعض القیاسات الفسیولوجیة والفحصات الهستوباثولوجیة لإ، وكذلك الكبد،الحصول على الدم

ـــوبین،  تركیـــز(بعـــض القیاســـات الهیماتولوجیـــة فـــى الـــدم  ـــدم الحمـــراء الهیماتوكریـــتنـــسبة الهیموجل ــدد كـــرات ال ، عـ

لین، الــدهون الكلیــة، والبــروتین الكلــى، الألبیــومین، الجلوبیــمــن ِّ مــستوى تركیــز كــلقیــاس بلإضــافة الــى ) والبیــضاء

الــصفات  بعــض تــسجیللــى إ الإضــافةب. فــى بلازمــا الــدموذلــك  نزیمــات الكبــد، الكریــاتینینٳالكالــسیوم، الفوســفور، 

  . خلال فترة التجربةللطیور  السلوكیة

ى  فترتـ خـلاللأفلاتوكسین تأثیرات سلبیة على الصفات الإنتاجیة والفسیولوجیة والسلوكیةللنتائج أن  أكدة اوقد  

المغــذاة علـى علیقـة الأفلاتوكــسین أقـل القــیم لمعظـم الـصفات المدروســة خـلال فتــرة طیـور حیـث ســجلت ال. الدراسـة

تـــأثیرات فلاتوكـــسین لهـــا لـــى العلیقـــة الملوثـــة بالأإ ضـــافة خمیـــرة الخبازالجافـــةٳكمـــا أوضـــحت النتـــائج أن . التجربـــة

لیهـــا إیـــور المغـــذاة علـــى علیقـــة مـــضاف  علـــى خفـــض ســـمیة الأفلاتوكـــسین، حیـــث ســـجلت الطةملحوظـــو ةیجابیـــٳ

ًفلاتوكــسین تحــسنا معنویــا فــى معظــم الــصفات المدروســة مقارنــة بمجموعــة الأفلاتوكــسینالخمیــرة وملوثــة بالأ  كمــا .ً

ـــاٍلـــى تحـــسنإ فقـــط الـــى العلیقـــة ضـــافة خمیـــرة الخبازالجافـــةٳأدى   بمجموعـــة ً فـــى معظـــم الـــصفات المدروســـة مقارن

ـــأثیرىكمـــا أشـــارت النتـــائج أن لفترتـــ.  معنویـــةفـــروقظهـــور الكنتـــرول ولكـــن دون  ـــى معظـــم ًمعنویـــااً  الدراســـة ت  عل

  .الأفلاتوكسینً خاصا فى مجموعة الصفات المدروسة

 ٌّ وقـائىٌ لهـا تـأثیركجـم علـف/ جـرام٢ بمعـدل إضافة خمیـرة الخبـاز الجافـةلى أن ٳوخلاصة هذه الدراسة تشیر   

   .ك عن طریق تقلیل التأثیرات الضارة لسمیة الأفلاتوكسینداء الطیور المعاملة بالأفلاتوكسین وذلآعلى 


