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Table 1. Amino acid ratios in different ideal amino acid patterns

Amino acid Baker! Schutte 2 Feedstuff’ NRC* ROSS® RPAN®
Lys 100 100 100 100 100 100
Met 36 38 38 45 37 44
Met+Cys 72 73 70 82 74 79
Thr 67 65 60 73 65 65
Arg 105 105 110 114 103 117
Val 77 80 61 82 75 84
Ile 67 66 55 73 67 78
Leu 109 - 102 109 - 150
Trp 16 16 16 18 16 19
His 32 - - 32 - 35

1. Also known as “Illinois Ideal Chicken Protein (1994); 2.

Also known as CVB (Dutch Centraal Veevoederbureau)

recommendations (1996); 3. Feedstuff 2008; 4. NRC 1994; 5. ROSS 2007; 6. RPAN (Rhone Poulenc Animal Nutrition)

recommendation (1993)
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Table 2. Composition and chemical analysis of experimental diets

Feeds

Arian

IICP CVB Feedstuff NRC ROSS RPAN

Ingredients %

Female  Male  Female Male Female Male Female Male Female  Male  Female Male Female Male
Corn 69.41 69.41 49.28 48.21 46.69 45.58 49.5 48.59 44.7 43.57 51.01 49.98 42.6 40.98
Soybean Meal 16.39 16.39 33.46 34.35 35.74 36.67 33.36 34.11 37.31 38.26 31.94 32.81 40.23 40.62
Canola Meal 8 8 8 8 8 8 8 8 8 8 8 8 8 8
Sun Folwer Oil 0.94 0.94 4.35 4.53 4.81 5 4.33 4.49 5.12 5.31 4.05 4.22 5.5 5.79
Dicalcium 2.12 2.12 2.03 2.02 2.01 2.01 2.03 2.02 2.01 2 2.03 2.03 2 2
Phosphate
Opyster shell 1.46 1.46 1.4 1.39 1.39 1.39 1.4 1.4 1.38 1.38 1.4 1.4 1.39 1.37
Salt 0.33 0.33 0.32 0.32 0.32 0.32 0.32 0.32 0.32 0.32 0.32 0.32 0.32 0.32
L-Lys.HCI 0.49 0.49 0.22 0.22 0.16 0.15 0.23 0.23 0.11 0.11 0.27 0.27 0.04 0.04
D-L-Met 0.26 0.26 0.26 0.26 0.25 0.26 0.23 0.24 0.35 0.36 0.29 0.3 0.3 0.3
L-Thr - - 0.08 0.08 0.03 0.03 - - 0.1 0.1 0.07 0.08 - -
Vit. Premix 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
Min. premix 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
Calculated Nutrient, %
ME (Kcal/kg) 3000 3000 3000 3000 3000 3000 3000 3000 3000 3000 3000 3000 3000 3000
CP 16.40 16.40 22372 22.695  23.098  23.431 22274 22552 237721 24.06 21.879 22.194 24361 24.758
Ca 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Ava.Phosphorus 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Cl 0.264 0.262 0.26 0.26 0.26 0.26 0.26 0.26 0.26 0.26 0.26 0.26 0.26 0.26
K 0.785 0.782 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Na 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16
DEB mEq/kg 197 197 197 197 197 197 197 197 197 197 197 197 197 197
D-Lys 1.01 1.01 1.2 1.22 1.2 1.22 1.2 1.22 1.2 1.22 1.2 1.22 1.2 1.22
D-Met 0.49 0.49 0.55 0.56 0.55 0.564 0.527 0.537 0.657 0.667 0.58 0.59 0.614 0.622
D-Met+Cys 0.74 0.74 0.864 0.88 0.876 0.889 0.84 0.852 0.984 0.998 0.888 0.901 0.948 0.962
D-Thr 0.52 0.52 0.804 0.816 0.78 0.791 0.724 0.734 0.876 0.889 0.78 0.791 0.803 0.816
D-Ile - - 0.834 0.849 0.871 0.886 0.833 0.845 0.896 0911 0.81 0.824 0.936 0.95
D-Arg - - 1.322 1.345 1.382 1.406 1.32 1.339 1.423 1.447 1.282 1.305 1.486 1.51
D-Trp - - 0.236 0.24 0.247 0.251 0.235 0.239 0.255 0.259 0.229 0.233 0.266 0.271
D-Leu - - 1.603 1.621 1.65 1.668 1.602 1.617 1.68 1.699 1.572 1.59 1.73 1.747
D-Val - - 0.924 0.937 0.96 0.974 0.922 0.934 0.984 0.998 0.9 0.913 1.02 1.036

1- Provided (per kilogram of deit): Ca3(POs)2, 28.0g; K2HPO4, 9.0g; NaCl, 8.89g; MgSO4 7H20, 3.5g; ZnCOs, 0.10g; CaCOs, 3.0g; MnSO4 H20, 0.65g;

FeSO4 7TH20, 0.42g; K1, 40mg; CuSOs 5H20, 20mg; NaxMoO4 2H20, 9mg; H3BOs, 9mg; CoSO4 7H20,1mg; Na>SeOs, 0.22mg.
2- Provided (per kilogram of diet): thiamin HCL, 20mg; niacin, 50mg; riboflavin, 10mg; D-Ca-pantothenate, 30mg; vitamin B2, 0.04mg; pyridoxine HCL,
6mg; D-biotin, 0.6mg; folic acid, 4mg; menadione dimethylpyrimidinol bisulfate, 2mg; cholecalciferol, 15ug; retinyl acetate, 1.789 pg; ascorbic acid,

250mg.
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Table 3. Effect of different ideal amino acid patterns and gender on immune response and lymphoid organs

Ideal AA profile Gender SRBC titer (Log») Thymus (%) Bursa (%) Spleen (%)

- Female 1.934° 0.393 0.116 0.173%

- Male 2.0282 0.418 0.107 0.133°
Mean 1.981 0.405 0.111 0.153
SE 0.066 0.017 0.006 0.028

Arian - 1.749¢ 0.373° 0.115% 0.132°

IICP - 1.944b¢ 0.414 0.117% 0.148%

CVB - 1.858% 0.456* 0.136* 0.173%

Feedstuff - 1.910 0.356° 0.105% 0.137°

NRC - 2.199° 0.428% 0.103%® 0.169*

ROSS - 2.036° 0.4142® 0.089° 0.147%

RPAN - 2.1722 0.399% 0.1142 0.165*
Mean 1.981 0.405 0.111 0.153
SE 0.164 0.033 0.014 0.016

Arian Female 1.71940.128 0.32440.123 0.136+0.065 0.164+0.045
Male 1.788+0.171 0.422+0.060 0.093+0.027 0.100+0.022

IICP Female 1.995+0.215 0.428+0.107 0.108+0.031 0.161+0.039
Male 1.894+0.186 0.399+0.066 0.125+0.044 0.135+0.026

CVB Female 1.731£0.296 0.378+0.070 0.148+0.073 0.197+0.031
Male 1.985+0.176 0.5334+0.069 0.124+0.060 0.148+0.026

Feedstuff Female 1.820+0.164 0.343+0.064 0.112+0.044 0.160+0.028
Male 2.000+0.189 0.36940.105 0.099+0.027 0.113+0.016

NRC Female 2.207+0.092 0.4394+0.072 0.107+0.030 0.191+0.037
Male 2.191+0.115 0.416+0.138 0.098+0.022 0.148+0.029

ROSS Female 2.006+0.245 0.360+0.073 0.084+0.015 0.156+0.048
Male 2.067+0.162 0.469+0.065 0.095+0.029 0.138+0.029

RPAN Female 2.060+0.081 0.480+0.221 0.114+0.043 0.179+0.038
Male 2.284+0.117 0.318+0.088 0.11440.038 0.151+0.043

*d Different superscripts within a column indicated significant difference (P<0.05)
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Table 4. Effect of different ideal amino acid patterns and gender on some blood factors

Ideal AA Gender  Uric acid Urea Nitrogen Albumin Cratinine Total protein
profile (mg/dl) (md/dl) (g/dl) (mg/dl) (g/dl)
- Female  9.415° 2.034 1.929 0.431° 4.347
- Male 11.166 1.948 1.797 0.480* 4.050
Mean 10.290 1.991 1.863 0.455 4.198
SE 1.238 0.060 0.093 0.034 0.210
Arian - 11.733% 1.85° 1.825 0.458 4.114
IICP - 10.401% 2.023% 1.854 0.454 4.176
CVB - 10.8272° 2.023% 1.830 0.456 4.124
Feedstuff - 11.964* 1.850° 1.839 0.460 4.143
NRC - 8.598¢ 2.190* 1.928 0.450 4.345
ROSS - 8.542¢ 1.998® 1.845 0.458 4.156
RPAN - 9.967% 1.990 1.922 0.455 4.331
Mean 10.290 1.991 1.863 0.455 4.198
SE 1.366 0.113 0.043 0.003 0.097
Arian Female 10.281+2.604 1.813+0.320 1.908+0.393  0.438+0.028  4.301+0.855
Male 13.184+2.689 1.918+0.273 1.743£0.502  0.478+0.054  3.927+0.132
IICP Female  8.15443.009 2.057+0.415 1.940+0.395  0.428+0.024  4.371+0.890
Male 12.648+1.367 1.989+0.409 1.767£0.529  0.480+£0.062  3.982+0.193
CVB Female  9.449+0.878 2.007+0.328 1.912+0.393  0.430+£0.070  3.941+0.142
Male 12.204+1.952  2.038+0.341 1.749+£0.507  0.483+0.070  3.941+0.142
Feedstuff Female 11.631+2.187 1.816+0.293 1.921+0.392  0.438+0.083 4.328+0.884
Male 12.297+0.609 1.884+0.344 1.756+£0.512  0.482+0.069  3.957+0.155
NRC Female  6.342+0.907 2.153+0.411 1.951+0.398  0.427+0.056  4.396+0.897
Male 10.873+2.438  2.227+0.323 1.905+0.486  0.473+0.053 4.294+0.096
ROSS Female  8.820+3.174 2.382+0.274 1.92840.394  0.433+0.055  4.343+0.889
Male 8.265+3.371 1.615+0.263 1.762+0.520  0.482+0.061 3.969+0.172
RPAN Female 11.243+2.598  2.014+0.314 1.946+0.398  0.426+0.050  4.386+0.897
Male 8.691+2.341 1.967+0.462 1.899+0.482  0.483+0.062  4.277+0.087

a¢ Different superscripts within a column indicated significant difference (P<0.05)
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Table 5. Effect of different ideal amino acid patterns and gender on carcass characteristics

Ideal AA  Gender Carcass (%) Abdominal Fat  Breast (%) Thighs (%) Wings (%) Back (%) Neck (%)
profile (%)
- Female 71.421° 2.428% 30.621° 26.258° 11.386 24.502 7.360
- Male 69.998° 1.922° 28.599° 27.755° 11.561 24.474 7.608
Mean 70.709 2.175 29.61 27.006 11.473 24.488 7.484
SE 1.006 0.357 1.429 1.058 0.123 0.019 0.175
Arian - 71.804% 2.526% 29.298 26.985 11.406% 24.692 7.617
IICcp - 70.411% 2.128® 29.100 27.307 11.414% 24.755 7.422
CVB - 69.552¢ 2.159% 30.314 26.521 11.778* 24311 7.527
Feedstuff - 70.416% 2.242% 29.151 27.260 11.456% 24.448 7.553
NRC - 71.867° 1.881° 29.924 27.150 11.506% 23.871 7.548
ROSS - 70.824% 2.147% 29.384 26.987 11.435%® 24.902 7.290
RPAN - 71.091% 2.140% 30.101 26.835 11.228° 24.401 7.432
Mean 70.852 2.174 29.610 27.006 11.460 24.488 7.484
SE 0.823 0.190 0.492 0.271 0.146 0.342 0.109
Arian Female 70.812+2.192 2.280+0.439 30.372+1.464 26.441+0.990 11.498+0.429  24.340+1.362  7.345+1.090
Male 70.795+1.245 2.772+0.921 28.223+1.765 27.529+0.838 11.313£0.572  25.043+0.816  7.890+0.603
IIcp Female 71.061£1.173 2.56440.627 29.747+1.799 27.120+1.185 11.463+0.515  24.510+0.600  7.159+0.425
Male 69.762+1.310 1.69240.545 28.453+1.490 27.495+1.271 11.366+0.293  24.999+1.047  7.686+0.506
CVB Female 69.781+2.298 2.484+0.751 31.054+1.728 25.918+1.089 11.615+£0.599  24.746+1.407  7.571£0.693
Male 69.323+2.098 1.83440.535 29.574+1.577 27.125+0.866 11.941+£0.537  23.875+1.809  7.483+0.632
Feedstuff Female 72.255+1.374 2.548+0.666 30.972+1.980 26.580+0.835 11.387+£0.434  23.958+1.124  7.280+1.075
Male 67.576+2.819 1.937+0.649 27.511£2.043 27.940+0.886 11.704+£0.590  25.018+1.402  7.825+0.529
NRC Female 72.439+£1.101 2.23840.557 31.176+2.947 26.033+1.989 11.387+0.627  24.017+1.563  7.384+0.630
Male 71.295+1.844 1.524+0.458 28.671+2.401 28.267+1.161 11.642+0.730  23.724+1.253  7.712+0.829
ROSS Female 71.727+1.591 2.6344+0.957 30.283+1.971 25.618+0.809 11.123+£0.657  25.474+1.471  7.499+0.631
Male 69.921+2.054 1.659+0.465 28.485+1.638 28.256+0.917 11.746+0.366  24.330+1.666  7.080+0.381
RPAN Female 71.870+1.746 2.244+0.686 30.925+2.187 26.095+1.418 11.226+0.359  24.470+0.446  7.281+1.024
Male 70.312+1.217 2.036+0.407 29.277+2.684 27.276+0.971 11.230+0.921  24.332+1.597  7.583+0.784

&< Different superscripts within a column indicated significant difference (P<0.05)
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Abstract

An experiment was conducted to determine effect of different ideal amino acid ratios on immune response, blood
profile and carcass characteristics of male and female broiler chicks during finisher period (29-42 days). A total of
840 male and female broiler chicks were equally distributed to 14 dietary treatments with four pens per treatment
and 15 birds per pen in a factorial arrangement 2x7 in a completely randomized design. Treatments were included
different patterns of amino acid ratios and recommendations of Arian broiler (IICP, CVB, Feedstuff, NRC, ROSS,
RPAN and Arian) and sex (male and female). In 35 days, injections of antigen were performed in 2 chicks from
each pens and antibody titers were determined in 42 days. At the end of the experiment, blood samples were taken
from two chickens each pen and then were slaughtered, the values of total protein, albumin, urea nitrogen,
creatinine, uric acid, and the weight of the thymus, spleen and bursa of Fabricius and carcass components were
measured. NRC (2.199) and RPAN (2.172) produced the highest antibody titer (P<0.05). The effect of different
ideal amino acids ratios on the amount of uric acid (8.542) and urea nitrogen (1.850) ideal was significant (P<0.05).
The relative weight of carcasses was observed in NRC (71.867%), Arian (71.804%), ROSS (70.824%) and RPAN
(71.091%). When comparisons were made among immune response, blood factors and carcass characteristics, the
most significant improvements were observed by RPAN ratios in this period.
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