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Table 1. Ingredients and chemical composition of experimental diets  

Dietary methionine level  
0.6125  0.575  0.5375  0.5  0.4625  0.425  0.3875  Ingredients (%)  
45.763 45.780  45.786  45.812  45.815  45.825  45.867  Corn grain  
40.900 40.974  41.045  41.120  41.188  41.258  41.330  Soybean meal  
2.710  2.720  2.730  2.740  2.750  2.758  2.765  Vegetable oil  
7.054 6.995  6.950  6.880  6.840  6.795  6.713  Wheat bran  
1.172 1.172  1.172  1.172  1.172  1.171  1.171  Dicalcium phosphate  
1.105 1.105  1.105  1.105  1.105  1.105  1.105  Calcium carbonate  
0.32 0.32  0.32  0.32  0.32  0.32  0.32  Common salt  
0.25 0.25  0.25  0.25  0.25  0.25  0.25  Vitamin premix1  

0.25 0.25  0.25  0.25  0.25  0.25  0.25  Mineral premix2  

0.282 0.243  0.205  0.167  0.129  0.09  0.053  DL-Methionine  
0.023  0.021  0.018  0.016  0.014  0.012  0.011  L- Lysine  
0.171 0.170  0.169  0.168  0.167  0.166  0.165  L- Threonine  

  NIR analysis (%)  
2900 2900  2900  2900  2900  2900  2900  Metabolizable energy 

(kcal/kg)  
23 23  23  23  23  23  23  Crude protein  

3.94 3.94  3.94  3.94  3.94  3.94  3.94  Crude fiber  
0.8 0.8  0.8  0.8  0.8  0.8  0.8  Calcium  
0.3 0.3  0.3  0.3  0.3  0.3  0.3  Phosphorus  

0.15 0.15  0.15  0.15  0.15  0.15  0.15  Sodium  
1.60 1.60  1.60  1.60  1.61  1.61  1.61  Arginine  
1.3 1.3  1.3  1.3  1.3  1.3  1.3  Lysine  

0.6125 0.575  0.5375  0.5  0.4625  0.425  0.3875  Methionine  
0.99 0.94  0.90  0.87  0.89  0.79  0.76  Methionine+ Cysteine  
1.02 1.02  1.02  1.02  1.02  1.02  1.02  Threonine  
0.30 0.30  0.30  0.30  0.30  0.30  0.30  Tryptophan  

1. Per Kg vitamin premix: Vitamin A 3500000 IU. Vitamin D3 1000000 IU. Vitamin E 9000 IU. Vitamin K3 1000 mg, Vitamin 
B1 900 mg, Vitamin B2 3300 mg, Vitamin B3 5000 mg, Vitamin B5 15000 mg, Vitamin B6 150 mg, Vitamin B9 500 mg, Vitamin 
B12 7.5 mg, Choline chloride 250000 mg. 
2. Per Kg mineral premix: Mn (Mno4) 50000 mg, Zn (ZnO) 50000 mg, Cu (CuSo4) 5000 mg, I (CaI) 500 mg, Se 100 mg and Fe 
(FeSo4) 25000 mg. 
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Table 2. Effect of different levels of methionine during 11-24 days of age on growth performance of Japanese quails 

Feed conversion  Feed intake (g/bird/day)  Body weight gain (g/bird/day)  Dietary methionine level (%)  
3.25a 16.08  5.02d  0.3875  
2.96b  16.74  5.66c  0.425  
2.89bc  16.45  5.69c  0.4625  
2.88bcd  16.60  5.77bc  0.5  
2.76cde  16.44  5.95ab  0.5375  
2.71e  16.43  6.06a  0.575  
2.75de  16.64  5.95ab  0.6125  
0.03 0.07  0.06  SEM  

0.0001 0.29 0.0001 P-value 
0.0001 0.40  0.0001  Linear  
0.0001 0.55 0.0001 Quadratic 

a-e Means within the same column with different superscript letters differ significantly (P<0.05).  
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Table 3. Estimation of methionine requirement in Japanese quails during 11-24 days of age for performance indices, 

and energy and protein efficiencies   
R2  Estimated requirement  Response  

0.90  0.569  Body weight gain  
0.94  0.578  Feed conversion ratio  
0.70 0.54 Energy efficiency (EE)  
0.32 0.35 Protein efficiency (PE) 
0.93 0.569 Cumulative response  
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Table 4. Effect of different levels of methionine  during 11-24 days of age on protein and fat of breast muscle of 

Japanese quails 
Fat (%)  Protein (%)  Dry matter (%)   Dietary methionine level (%)  

2.76 21.61a  26.42  0.3875  
2.03  20.66ab  26.20 0.425  
1.98  21.52a  26.01  0.4625  
2.19  21.62a  26.14  0.5  
1.74  19.98b  26.11  0.5375  
1.95  21.08ab  25.97  0.575  
1.98  20.22b  25.93  0.6125  
0.12 0.18  0.11  SEM  
0.43 0.025 0.93 P-value 
0.11  0.047  0.23  Linear  
0.12  0.13  0.47  Quadratic  

a-b Means within the same column with different superscript letters differ significantly (P<0.05).  
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Table 5. Effect of different levels of methionine during 11-24 days of age on energy efficiency (EE) and protein 

efficiency (PE) of Japanese quails 
)g/g( PE   )kcal/g(  EE   Dietary methionine level (%)  

1.33e 10.60e  0.3875  
1.47d 11.66d  0.425  
1.50cd 11.93cd  0.4625  
1.51bcd 11.99bcd  0.5  
1.57ab 12.48ab  0.5375  
1.60a 12.72a  0.575  

1.55abc 12.33abc  0.6125  
0.02 0.12  SEM  

0.0001 0.0001 P-value 
0.0001 0.0001  Linear  
0.0001 0.0001  Quadratic  

a-e Means within the same column with different superscript letters differ significantly (P<0.05).  
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Table 6. Effect of different levels of methionine during 11-24 days of age on relative weight of carcass and some of 

the internal organs (weight of organ/weight of body×100) of Japanese quails 
Intestine  Gizzard  Heart  Liver  Thigh  Breast  Weight of 

carcass  
Dietary methionine 
level (%)  

5.84  2.99  0.72  2.58  13.68ab  20.22  55.35  0.3875  
7.01  3.19  0.71  2.69  12.72c  19.70  53.60  0.425  
5.61  3.16  0.71  2.59  13.29abc  21.48  55.48  0.4625  
6.69  3.10  0.67  2.66  12.93bc  21.67  54.98  0.5  
6.21  3.17  0.69  2.45  13.08bc  20.12  54.12  0.5375  
5.54  3.07  0.66  2.40  14.07a  20.86  55.89  0.575  
5.36  2.74  0.70  2.49  14.16a  21.22  56.17  0.6125  
0.17  0.06  0.02  0.05  0.13  0.21  0.29  SEM  
0.07 0.37 0.98 0.76 0.006 0.09 0.18 P-value 
0.12  0.22  0.56  0.19  0.03  0.19  0.16  Linear  
0.10  0.06  0.77  0.41  0.002  0.30  0.17  Quadratic  

a-c Means within the same column with different superscript letters differ significantly (P<0.05).  
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Table 7. Effect of different levels of methionine during 11-24 days of age on blood parameters of Japanese quails 

Protein 
(mg/dL) 

Albomin 
(mg/dL) 

Uric acid 
(mg/dL) 

Urea 
(mg/dL) 

Triglyceride 
(mg/dL) 

Cholesterol 
(g/dL) 

Glucose 
(g/dL) 

Dietary methionine 
level (%) 

3.40 1.42  2.30  4.66  113.33  135.83  330.83  0.3875  
3.42  1.55  4.35  3.83  97.00  131.67  336.33  0.425  
3.30  1.57  3.20  5.33  94.83  144.50  306.83  0.4625  
3.38  1.45  4.77  6.16  77.83  148.00  323.17  0.5  
3.55  1.55  3.72  3.83  100.67  148.50  319.67  0.5375  
3.43  1.50  4.60  6.00  95.67  159.17  317.33  0.575  
3.23  1.42  3.00  4.66  130.67  157.83  326.33  0.6125  
0.05 0.03  0.28  0.28  5.13  4.40  4.23  SEM  
0.68 0.69 0.15 0.10 0.16 0.61 0.64 P-value 
0.74  0.78  0.43  0.47  0.45  0.04  0.52  Linear  
0.68  0.39  0.11  0.56  0.02  0.13  0.45  Quadratic  
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Abstract 

This research aimed to investigate the effect of different dietary methionine levels on performance, carcass 
characteristics, energy and protein efficiencies, breast muscle nutrients, and some blood indices in Japanese quails 
during 11-24 days of age. This experiment was conducted in a completely randomized design during 14 days with 
490 quail chicks in seven treatments and five replicates each (14 chicks in each replicate). The experimental diets 
were the NRC requirement of methionine for quail (0.5 percent), three methionine levels of 7.5, 15, and 22.5 percent 
lower than that of NRC requirement level (0.4625, 0.425, and 0.3875%, respectively), and three levels higher than 
that of NRC requirement level (0.5375, 0.575 and 0.6125%, respectively). The results showed that consumption of 
0.575% methionine level caused the highest weight gain and lowest feed conversion ratio (linear and quadratic 
responses). The breast protein content was linearly increased by increasing the methionine level to 0.5%. 
Consumption of 0.6125% methionine (the highest methionine level) caused the highest relative thigh weight (linear 
and quadratic responses). The best energy and protein efficiencies were indicated by consumption of 0.575% 
methionine (linear and quadratic responses). The methionine requirement for optimal weight gain, feed conversion 
ratio, and energy and protein efficiencies were 0.569, 0.578, 0.54, and 0.35% according to the quadratic broken line. 
In total, the level of 0.569% was determined for methionine requirement based on the cumulative response of weight 
gain, feed conversion ratio, and energy and protein efficiencies.  
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