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Table 1. Ingredients and composition of laying Japanese quail diet  

 Calculated analysis                                                                                           Percent Ingredients     

2900 Metabolizable energy (kcal/kg)                                                                           58.9 Corn 
18 Crude protein (%)                                                                                                 30 Soybean meal     

1.08  Lysine (%)                                                                                                           3.2 Soybean Oil 
0.47  Methionine (%)                                                                                                    1.2 Dicalcium phosphate 
2.5 Calcium (%)                                                                                                      5.7 Limestone 
0.6 Available phosphorus (%)                                                                                  0.2  DL- Methionine 
0.15 Sodium  0.25 Vitamin premix1 

0.05 Selenium (mg/kg)  0.25 Mineral premix2 

   0.2 Common salt 
   0.1 NaHCO3  

1. Chemical complementary vitamin premix (Per Kg): Vitamin B1: 720 mg, Vitamin B2: 2460 mg, Pantothenic acid: 4000 mg, 
Nicotinic acid: 12000 mg, Vitamin B6: 1200 mg, Folic acid: 400 mg, Biotin: 40 mg, Vitamin K3: 800 mg, Vitamin E: 7200 
IU/mg, Choline chloride: 100000 mg, Antioxidants: 40000 mg, Vitamin A: 3600000 IU/mg, Vitamin D3: 800000 IU/mg, Vitamin 
B12: 6 mg. 
2. Chemical complementary mineral premix (Per Kg): Iodine: 400 mg, Copper sulfate: 10 g, Iron sulfate: 50 g, Manganese 
sulfate: 40 g. 
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Table 2. Effect of organic and inorganic selenium sources and storage temperature on qualitative characteristics of 

Japanese quail eggs during15 days of storage 
Yolk  Albumen  

EWL1 (%) Factors  Yolk 
Color 

Yolk 
pH 

 HU 
Albumen 

height 
Albumen pH 

              Storage temperature 
5.31 6.55  80.12a 3.10a 8.81  0.4930b 5˚C               
5.69 6.33   79.11b 2.94b 9.01  2.9242a 22˚C             

0.2163 0.0748  0.3008 0.0456 0.1834  0.0847 SEM                           
                             2Diet type 

4.38c 6.68a  78.61b  2.85b  8.97  1.71 Basal diet (BD)2      
5.79b 6.31b  80.27a 3.17a  8.69  1.56 BD + SS+ Vit. E3 

6.34a 6.34b  79.97a 3.04a 9.07  1.85 BD + SP+ Vit. E4 

0.1547 0.0.917  0.3685 0.0558 0.2247  0.1038 SEM                           
      

P-value  
0.0507 0.0582  0.0301 0.0208 0.4453  0.0001 Storage                      
0.0001 0.0195  0.0114 0.0028 0.4850  0.1759 Selenium 
0.0649 0.0194  0.1077 0.0265 0.2928  0.0168 Storage            *Diet    

a-b Means with different superscripts in the same column differ significantly (P<0.05). 1EWL= Egg Weight Loss, 2Basal diet (BD): Diet 
without sodium selenite (SS), Sel-Plex (SP) and Vit. E; 3BD + 0.4 mg/kg SS+ 120 mg/kg Vit. E; 4BD + 0.4 mg/kg SP+ 120 mg/kg Vit. E  
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a-b Means with different superscripts in the same column differ significantly (P<0.05). 
1 EWL= Egg Weight Loss; 2 Basal diet (BD): Diet without sodium selenite (SS), Sel-Plex (SP) and Vit. E; 3 BD + 0.4 mg/kg SS+ 
120 mg/kg Vit. E; 4 BD + 0.4 mg/kg SP+ 120 mg/kg Vit. E 
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Table 3. Effect of  organic and inorganic selenium sources and storage temperature on qualitative characteristics of 

Japanese quail eggs during 30 days of storage 
 Yolk     Albumen         

EWL1 
(%) 

Factors Yolk 
Color 

Yolk  
index 

Yolk pH  HU 
Albumen  

height  
Albumen pH 

                Storage temperature  
5.25       55.18a    6.540    80.40a   3.16a 8.72b            1.6358b  5˚C               
5.20       27.39b    6.549    77.51b   2.62b  9.28a          7.3048a  22˚C             
0.0880     2.4368    0.0464   0.5343  0.0814  0.0147    0.0774  SEM                                

                Diet type 
4.41c      36.87    6 .71a   76.07b  2.48b  9.01        4.8593a  Basal diet (BD)2      
5.04b      43.63    6.47b   79.87a  3.06a  8.97        4.2160b BD + SS+ Vit. E3 
6.21a      43.37    6.45b   80.94a  3.13a  9.00        4.3356b  BD + SP+ Vit. E4 

0.1078 2.9849 0.0569  0.6545 0.0997 0.0181   0.0940 SEM                                 
    P-value         

0.6975    0.0001   0.8907   0.0012  0.0002  0.0001     0.0001  Storage                             
0.0001    0.2202   0.0069   0.0001  0.0003  0.3070     0.0003  Selenium                          
0.7710    0.1582   0.6841   0.0006  0.0017  0.0440     0.5614  Storage*Diet 
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Table 4. Effect of organic and inorganic selenium sources and storage temperature on the malondialdehyde 

concentration in quail egg yolks stored for 30 days   
MDA (mg/Kg)  Factors 

  Storage temperature 
0.0971b 5˚C               
0.1721a 22˚C             
0.0031 SEM    

  Diet type   
0.2320a  Basal diet (BD)1      
0.1067b BD + SS+ Vit. E2 
0.0652c BD + SP+ Vit. E3 
0.0037 SEM                                  
P-value   
0.0001 Storage                             
0.0001  Diet                          
0.0010 Storage*Diet 

a-c Means with different superscripts in the same column differ significantly  (P<0.05). 
1 Basal diet (BD): Diet without sodium selenite (SS), Sel-Plex (SP) and Vit. E; 2 BD + 0.4 mg/kg SS+ 120 mg/kg Vit. E; 3 BD + 
0.4 mg/kg SP+ 120 mg/kg Vit. E 

 

a-f Means with different superscripts in the same column differ significantly (P<0.05). 1 BD: Diet without sodium selenite 
(SS), Sel-Plex (SP) and Vit. E; 2 BD + 0.4 mg/kg SS+ 120 mg/kg Vit. E; 3 BD + 0.4 mg/kg SP+ 120 mg/kg Vit. E 
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 Table 5. Interaction effects of  different selenium sources and storage temperature on   qualitative 

characteristics of Japanese quail eggs during 30 days of storage 

HU 
Albumen height 

(mm) 
Albumen 

pH 
MDA 

(mg/kg) 
Storage temperature × Diet type 

74.99b  2.407b 8.762b 0.1807b 5˚C × BD1 

82.96a  3.545a 8.657b 0.0661e 5˚C ×  SS2 

83.27a  3.547a  8.740b 0.0445f 5˚C × SP3 

77.15b 2.562b 9.270a 0.2834a 22˚C × BD 
76.77b  2.592b  9.297a  0.1473c 22˚C × SS 
78.63b  2.725b  9.275a 0.0858d 22˚C × SP 
0.9255  0.0397 0.0255 0.0053 SEM  
0.0001  0.0017  0.0001 0.0001 P-value  
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Abstract 

This study was conducted to evaluate the effects of different selenium sources plus vitamin E on the quality of 
Japanese quail eggs. The birds were fed the diets for 56 d.  At the end of feeding period, the eggs were collected and 
stored for 15 or 30 d at 5°C or 22°C before quality measurement. A completely randomized experimental design in 
factorial arrangement 2 × 3, with four replicates and 24 eggs each was applied. The dietary treatments included three 
diet types (basal diet, basal diet plus 0.4 mg sodium selenite and 120 mg/kg vitamin E and basal diet plus 0.4 mg sel-
plex and 120 mg/kg vitamin E) and two different storage temperatures (5°C or 22°C). The quality measurements 
included egg weight loss, albumen height, albumen pH, Haugh unit (HU), yolk index, yolk pH and malondialdehyde 
(MDA) concentration. Organic and inorganic sources of selenium plus vitamin E supplementation significantly 
decreased the percentage of egg weight loss but increased height albumen, HU and yolk color of egg compared to 
control group (P <0.05). On the 30 d of storage, the egg albumin pH was not affected by dietary treatment but yolk 
pH decreased by the dietary organic and inorganic selenium (6.45 and 6.47, respectively) compared to control group 
(6.71). The highest egg yolk MDA concentration was obtained in the control group (0.23) whereas the lowest MDA 
concentration was observed in the sel-plex treatment (0.06) (P <0.05). The HU index in eggs stored at 5°C (80.04) 
was significantly higher than that in eggs stored at 22 °C (77.5). Egg weight loss percentage and albumen pH were 
lower at 5°C (1.6 and 8.7, respectively) compared to stored eggs at 22°C (7.3 and 9.3, respectively) (P <0.05). 
Selenium supplementation of Japanese quail diets improved the egg shelf life during storage period by improving 
HU and decreasing yolk fat peroxidation. 
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