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Table 1. Experimental diets of starter (1-10 d) and grower (11-24 d) periods (% basis) and their chemical 

composition 
 Starter diet (1-10 d)  Grower diet (11-24 d) 

Ingredients AMEn  TMEn  AMEn  TMEn 
 NRC Evo Ajino  NRC Evo Ajino  NRC Evo Ajino  NRC Evo Ajino 

Corn 
CP=7.62 

50.16 50.33 50.27  53.76 53.91 53.86  53.86 53.88 53.82  57.20 57.34 57.28 

Soybean 
meal 
CP=47.07 

40.75 40.72 40.74  40.16 40.14 40.15  36.86 36.95 36.96  36.41 36.38 36.40 

Soybean oil 4.32 4.27 4.29  1.31 1.26 1.28  4.99 4.96 4.98  2.10 2.05 2.07 
Calcium 
carbonate 

1.18 1.18 1.18  1.19 1.19 1.19  1.08 1.08 1.08  1.08 1.08 1.08 

Dicalcium 
phosphate 

1.76 1.76 1.76  1.76 1.76 1.76  1.56 1.56 1.56  1.56 1.56 1.56 

Salt 0.47 0.47 0.47  0.47 0.47 0.47  0.47 0.47 0.47  0.47 0.47 0.47 
Vitamin 
permix1 

0.25 0.25 0.25  0.25 0.25 0.25  0.25 0.25 0.25  0.25 0.25 0.25 

Mineral 
permix2 

0.25 0.25 0.25  0.25 0.25 0.25  0.25 0.25 0.25  0.25 0.25 0.25 

Coccidio 
acetat 

0.05 0.05 0.05  0.05 0.05 0.05  0.05 0.05 0.05  0.05 0.05 0.05 

L- Lysine 
hydrochloride 

0.29 0.25 0.22  0.29 0.26 0.23  0.21 0.18 0.15  0.22 0.19 0.16 

DL-
Methionine 

0.39 0.38 0.42  0.38 0.37 0.41  0.33 0.32 0.36  0.32 0.32 0.36 

L- Threonine 0.13 0.09 0.1  0.13 0.09 0.1  0.09 0.05 0.07  0.09 0.06 0.07 
Chemical composition of diets  
ME (kcal/kg) 3000 3000 3000  3000 3000 3000  3100 3100 3100  3100 3100 3100 
Crude protein 
(%) 

23.0 23.0 23.0  23.0 23.0 23.0  21.5 21.5 21.5  21.5 21.5 21.5 

Ca (%) 0.96 0.96 0.96  0.96 0.96 0.96  0.87 0.87 0.87  0.87 0.87 0.87 
Available 
phosphors 
(%) 

0.48 0.48 0.48  0.48 0.48 0.48  0.435 0.435 0.435  0.435 0.435 0.435 

Na (%) 0.20 0.20 0.20  0.20 0.20 0.20  0.20 0.20 0.20  0.20 0.20 0.20 
Total Lysine 
(%) 

1.44 1.44 1.44  1.44 1.44 1.44  1.29 1.29 1.29  1.29 1.29 1.29 

Total 
Methionine 
(%) 

0.72 0.71 0.73  0.72 0.71 0.73  0.51 0.64 0.66  0.65 0.64 0.66 

Met. + Cys. 
(%) 

1.08 1.08 1.08  1.08 1.08 1.08  0.99 0.99 0.99  0.99 0.99 0.99 

Total 
Threonine 
(%) 

0.97 0.97 0.97  0.97 0.97 0.97  0.88 0.88 0.88  0.88 0.88 0.88 

1Vitamin premix provided the following per kilogram of diet: 3500000 IU Vitamin A, 1000000 IU Vitamin D3, 9000 
IU Vitamin E, 1000 mg Vitamin k3, 900 mg Vitamin B1, 500 mg Vitamin B9, 100 mg Biotin, 3300 mg B2, 5000 mg 
B3, 15000 mg B5, 1500 mg B6, 7.5 mg B12, 250000 mg Choline chloride. 
2Mineral premix provided the following per kilogram of diet: Mn 50000 mg, Fe 25000 mg, Zn 50000 mg, Cu 5000 
mg, I 500 mg, Se 100 mg. 



 �������/��� 
���
/���� ��� , �� X�+#H"� X�h#hs�1397 )33 -23                                                                            (27  

 

 ��+I2 - 
)#I 4! 3��
��� ,5&�  ) ,��&�D42 - 25 �e�! ,&�#�#
 R#.)� � (+Y�� R�q )�) (,*4�� 

Table 2. Experimental diets of finisher (25-42 d) period (% basis) and their chemical composition 
Ingredients AMEn  TMEn 

 NRC Evo Ajino  NRC Evo Ajino 
Corn CP=7.62 58.64 58.74 58.68  61.93 62.03 61.96 
Soybean meal CP=47.07 31.93 31.92 31.93  31.40 31.38 31.39 
Soybean oil 5.51 5.48 5.50  2.75 2.72 2.74 
Calcium carbonate 1 1 1  1 1 1 
Dicalcium phosphate 1.39 1.39 1.39  1.39 1.39 1.39 
Salt 0.42 0.42 0.42  0.42 0.42 0.42 
Vitamin permix1 0.25 0.25 0.25  0.25 0.25 0.25 
Mineral permix2 0.25 0.25 0.25  0.25 0.25 0.25 
Coccidio acetat 0.05 0.05 0.05  0.05 0.05 0.05 
L- Lysine hydrochloride 0.20 0.18 0.16  0.21 0.19 0.17 
DL-Methionine 0.30 0.29 0.33  0.29 0.29 0.33 
L- Threonine 0.06 0.03 0.05  0.06 0.03 0.05 
Chemical composition of diets 
ME (kcal/kg) 3200 3200 3200  3200 3200 3200 
Crude protein (%) 19.50 19.50 19.50  19.50 19.50 19.50 
Ca (%) 0.79 0.79 0.79  0.79 0.79 0.79 
Available phosphors (%) 0.39 0.39 0.39  0.39 0.39 0.39 
Na (%) 0.18 0.18 0.18  0.18 0.18 0.18 
Total Lysine (%) 1.16 1.16 1.16  1.16 1.16 1.16 
Total Methionine (%) 0.59 0.58 0.61  0.59 0.58 0.61 
Met. + Cys. (%) 0.91 0.91 0.91  0.91 0.91 0.91 
Total Threonine (%) 0.78 0.78 0.78  0.78 0.78 0.78 
1Vitamin premix provided the following per kilogram of diet: 3500000 IU Vitamin A, 1000000 IU Vitamin D3, 
9000 IU Vitamin E, 1000 mg Vitamin k3, 900 mg Vitamin B1, 500 mg Vitamin B9, 100 mg Biotin, 3300 mg B2, 
5000 mg B3, 15000 mg B5, 1500 mg B6, 7.5 mg B12, 250000 mg Choline chloride. 
2Mineral premix provided the following per kilogram of diet: Mn 50000 mg, Fe 25000 mg, Zn 50000 mg, Cu 
5000 mg, I 500 mg, Se 100 mg. 
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Table 3. Price for one kg of experiment diet (starter, grower and finisher) (Toman) 
Treatment    Starter diet  Grower diet  Finisher diet  
AMEn NRC  1432.9 1399.3  1366.6  
AMEn Evonik    1420.9  1389.4  1358.1  
AMEn Ajinomoto    1428.6  198.4  1367.9  
TMEn NRC    1351.6  1314.1  1284.5  
TMEn Evonik    1331.7  1306.1  1277.8  
TMEn Ajinomoto    1339.0  1313.8  1287.6  
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Table 4. Effect of experiment treatments on feed intake, body weight and feed conversion ratio of broiler chickens  

European production index Feed conversion ratio  Body weight 
(g/bird)  

Feed intake 
(g/bird)  

    

  
313.90 

 
1.70 

 
2408.3a  

 
3983.2a  

 Metabolizable Energy  
AMEn  

309.19 1.72  2283.3b  3749.4b   TMEn  
11.213 0.022  44.641  68.656    SEM   

 
347.13a 

 
1.63b  

 
2418.2  

 
3864.5  

  Amino Acid 
NRC  

303.77a 1.72ab  2299.6  3864.6    Evonik  
283.74b 1.78a  2319.6  4020.1    Ajinomoto  
13.733 0.030  54.674  84.086    SEM 

          P value  
0.771 0.455  0.0413  0.053    Energy 
0.019 0.013  0.2962  0.351    Amino Acid  
0.893 0.427  0.1196  0.189    Energy × Amino acid 

a b Value with different superscript within a row are significantly different (P< 0.05).
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Table 5. Effect of experiment treatments on revenue, total variable cost, gross margin in different periods (Toman) 
Gross margin    Total variable cost    Revenue      

42  24  10  1  42  24  10  42  24  10  1    Day  

             Metabolizable Energy 
 

3663.0b  1785.2  526.5  189.9    5488.3a  1997.2a  404.9a   9151.5a  3782.5a  931.4  189.9   AMEn  

3690.2a  1704.0  528.2  191.6    4986.8b  1798.5b  378.8b   8676.9b  3502.6b  927.0  191.1   TMEn  

124.042  69.423  18.856  3.806    85.83  27.47  2.62   169.63  74.11  18.84  3.803    SEM  

                 Amino Acid 
 

4013.7a  1781.9  532.36  191.13    5175.6  1852.1b  388.0    9189.3  3634.1  920.4  191.14    NRC  

3596.5ab  1794.3  552.96  187.35    5142.1  1861.3b  393.3    8814.7  3655.7  946.3  187.34    Evonik 

3419.6b  1657.8  526.79  193.86    5395.2  1980.1a  394.8    8738.5  3637.9  920.9  193.86    Ajinomoto  

151.92  85.025  23.093  4.66    105.12  33.644  3.210    207.763  90.774  23.077  4.657    SEM 

                            P value  

0.059  0.4243  0.4326  0.7637    0.0023  0.0023  0.0001    0.051  0.020  0.870  0.764    Energy 

0.0458  0.4769  0.7074  0.6227    0.2634  0.0348  0.370    0.296  0.984  0.671  0.612    Amino Acid  

0.2043  0.6007  0.1617  0.8785    0.1759  0.0638  0.027    0.119  0.328  0.107  0.878  Energy × Amino Acid  
a b Values with different superscript within a row are significantly different (P< 0.05). 
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Table 6. Effect of experiment treatments on profitable indicators  of broiler chickens (Toman)  
ACMP5 RCM4 GMR3 GMC2 GMSR1    

 
2.28a  

 
24.87 

 
9.960b  

 
66.944b  

 
40.011b 

 Metabolizable Energy 
AMEn  

2.19b  23.91 10.173a  74.100a  42.367a   TMEn  
0.032  0.424 0.336  0.464  0.686    SEM 

 
2.14b  

 
25.19 

 
11.00a  

 
77.71a  

 
43.60a  

  Amino acid 
NRC  

2.23b  23.98 9.87ab  70.26ab  41.15ab    Evonik  
2.32a  24.01 9.31b  63.58b  38.81b    Ajinomoto  
0.040 0.52 0.41 3.018  0.840    SEM 

         P value  
0.0567 0.1360 0.0523 0.0526  0.0572    Energy 
0.0247 0.2127 0.0376 0.0203  0.0245    Amino acid  
0.3712 0.1255 0.2172 0.3126  0.3713    Amino acid × Energy 

a b Value with different superscript within a row are significantly different (P< 0.05). 

1 Gross margin share of total revenue; 2 Gross margin share of total variable cost; 3 Gross margin returns; 4 

Return on capital employed; 5 Average cost of meat production  
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Fig. 1. Interaction between metabolizable energy type and patterns of amino acid (Mean ± SD) on total variable 

cost at 10 days (Toman) 
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Abstract 

Effect of energy expression system and total amino acid database on economical efficiency of Ross 308 broilers 
strain was studied by 180 broiler chicks in a completely randomized design with a 2×3 factorial arrangement. 
This study was performed with six treatments, three replicates and 10 broiler chicks in each replicate. 
Experimental groups included two systems of energy (AMEn and TMEn) and three amino acid database (NRC, 
Evonik and Ajinomoto) in the periods of starter (1 - 10 days), grower (11 - 24 days) and finisher (25 - 42 days). 
Dietary formulation with AMEn caused significant increase in feed intake (3983.2 g) and weight gain (2358.3 g) 
of broilers. In 24 and 42 days, dietary formulation with AMEn and then TMEn caused increase in revenue and 
the cost of broilers’ ration. Dietary formulation according to TMEn caused a significant increase in profitability 
(3690.2), gross profit share of revenue (42.367), profit share of variable costs (74.100) and gross profit returns 
(10.173) as well as a significant reduction in the cost of meat production (2.19) (P<0.05). Dietary formulation 
according to NRC and Evonic database resulted in a significant increase in profitability, gross profit share of 
revenue, profit share of variable costs and gross profit returns as well as a significant reduction in the cost of 
meat production (P<0.05). Based on the results of current experiment, dietary formulation of broilers based on 
TMEn and NRC and Evonik amino acid database caused relative improvement in net economic return.  
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