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Table 1. Feed composition used at starter phadé (ays)

Experimental diefs

Ingredients 1 2 3 4 5 6 7 8 9
Corn 50.68  41.92  42.01 66,71  48.96  49.04 7057 5337 5337
Soybean meal 34 .48 25.55 25 .43 28 .67 19.74 19.62 23 .49 14 .46 14.36
Wheat 0 15 15 0 15 15 0 15 15
Wheat bran 0 2 2 0 2 2 0 2 2
Barley 0 5 5 0 5 5 0 5 5
Poultry byproduct 0 5 5 0 5 5 0 5 5
Soybean oil 1.44 1.64 1.61 0.16 0.35 0.33 0 0 0

Di calcium phosphate 1.87 1.45 1.46 1.92 1.51 1.51 1.98 1.57 1.57
Lime stone 1.17 1.06 1.06 1.18 1.07 1.07 1.19 1.08 1.08
Common salt 0.44 0.37 0.37 0.44 0.37 0.37 0.44 0.37 0.37
DL-Methionine 0.22 0.16 0.20 0.19 0.13 0.17 0.15 0.09 0.13
L-Lysine 0.09 0.21 0.22 0.13 0.25 0.26 0.14 0.27 0.28
Threonine 0.01 0.02 0.04 0 0.01 0.03 0 0.01 0.03
Mineral premix 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
Vitamin premix 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
Vit D3 premix 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Anti coccidiosis 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Filler 0 0 0 0 0 0 1.44 1.18 1.22
Total 100.00  99.98 100 100 99.99  100.00 100.00 100.00  100.00
Nutrients

?:'(ect:l;’lfé')zab'e energy 2900 2900 2900 2900 2900 2900 2900 2900 2900
Crude protein (%) 20.3800 20.3800 20.3800 18.3400 18.3400 18.3400 16.3100 16.3100 16.3100
Lysine (%) 1.1600 1.1600 1.1659 1.0500 1.0500 1.0559 0.9300 0.9300  0.9358
?g/‘j)t“m”'”e *Cysteine 38600 0.8605 0.8983 07800 0.7842 0.8184 0.6900 0.6900 0.7284
Threonine (%) 0.7800 0.7800 0.7929 0.6900 0.6900 0.7036 0.6100 0.6100  0.6229
Digestible lysine (%) 1.0499 1.0438 1.0499 0.9516 0.9455 009516 0.8430 0.8369  0.8430

Digestible methionine + 7770 57395 7775 07046 06702 07046 0.6218 05833 0.6218
Cysteine (%)

Digestible threonine (%) 0.6837 0.6706 0.6837 0.6031 0.5900 0.6038 0.5324 0.5193 0.5324

1) Cobb recommended protein level, corn- soybeapddiet

2) Cobbrecommendeiproteinleve, containingagriculturalby productformulatedbasedon diet 1 total amino acids.

3) Cobb recommended protein level, containing adftical by product formulated based on diet 1 digés amino acids.

4) 10 % lower protein level than Cobb recommendgtomrn- soybean based diet.

5) 10 %lower proteinlevelthan Cobb recommendatit containingagriculturalby productformulatedbasedon diet 4 total amino acids.

6) 10 % lower proteinlevelthan Cobb recommendatit containingagriculturalby productformulatedbasedon diet 4 digestibleamino acids

7) 20 % lower protein level than Cobb recommendatémrn- soybean based diet.

8) 20 % lower protein level than Cobb recommendatémntaining agricultural by product formulateds&d on diet 4 total amino acids.

9) 20 %lower proteinlevelthan Cobb recommendatit containingagriculturalby productformulatedbasedon diet 4 digestibleamino acids
Composition of 1 kg vitamin-mineral premix: vit A00I1U/kg), vit D3 (2000 IU/kg), vit E (18 mg/kgyit K3 (2mg/kg); vitB1 (1.75mg/kg);
vitB2 (6.6mg/kg); Niacin (300mg/kg); Pantotheni©fig); Folacin (1mg/kg); vitB12 (0/015mg/kg); Cholihloride(550 mg/kg). Mn (99.2mg/kg);
Fe (50mg/kg); Cu (10mg/kg); Se(0.2mglkg); | (Lmyfken (85mg/kg).

Filler: mixed 50:50 percent saw dust and sand wateen the sieve with a mesh of 1 mm.
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Table 2. Feed composition used at grower phas@3ldays)

"Experimental diets

Ingredients 1 5 3 7 5 6 7 8 5
Corn 64.15 42.47 42.55 70.50 48.81 48.89 73.71 55.16 55.21
Soybean meal 29.32 19.91 19.79 24.09 14.67 14.55 19.40 9.41 9.30
Wheat 0 20 20 0 20 20 0 20 20
Wheat bran 0 1.5 15 0 15 15 0 15 15
Barley 0 5 5 0 5 5 0 5 5
Poultry byproduct 0 5 5 0 5 5 0 5 5
Soybean oil 2.18 2.29 2.26 1.03 1.14 1.11 1 0 0

Di calcium phosphate 1.82 1.4 1.4 1.86 1.45 1.45 1.92 15 1.5
Lime stone 1.14 1.03 1.03 1.14 1.04 1.04 1.15 1.05 1.05
Common salt 0.39 0.32 0.32 0.39 0.31 0.31 0.39 0.31 0.31
DL-Methionine 0.23 0.17 0.21 0.20 0.14 0.18 0.15 0.09 0.13
L-Lysine 0.14 0.27 0.28 0.16 0.29 0.30 0.18 0.32 0.33
Threonine 0.03 0.04 0.06 0.03 0.05 0.06 0.04 0.05 0.07
Mineral premix 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
Vitamin premix 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
Vit D3 premix 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Anti coccidiosis 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Filler 0 0 0 0 0 0 1.47 0 0
Total 100.00 100.00 100.00 100.00 100.00 99.99 100.01 99.99 100.00
Nutrients

mitg‘lf’g')zab'e energy 3000 3000 3000 3000 3000 3000 3000 3000 3002
Crude protein (%) 18.49 18.49 18.49 16.64 16.64 16.64 14.79 14.79 14.79
Lysine (%) 1.0700 1.0700 1.0752 0.9600 0.9600 0.9652 0.8600 0.8600 0.8650
Methionine + Cysteine (%) 0.8200 0.8200 0.8583 0.7400 0.7400 0.7783 0.6500 0.6500 0.6885
Threonine (%) 0.7200 0.7200 0.7329 0.6500 0.6500 0.6628 0.5800 0.5800 0.5929
Digestible lysine (%) 0.9710 0.9655 0.9710 0.8716 0.8661 0.8716 0.7820 0.7767 0.7820

Digestible methionine + 2/ /c 07061 07445 06709 06324 06709 05875 05488 0.5875
Cysteine (%)

Digestible threonine (%) 0.6328 0.6197 0.6328 0.5712 0.5582 0.5712 0.5098 0.4967 0.5098

1) Cobb recommended protein level, ¢- soybean based d

2) Cobb recommended protein level, containing agitical by product formulated based on diet 1 tataino acids.

3) Cobb recommended protein level, contairagricultural by product formulated based on dididestible amino acic

4) 10 % lower protein level than Cobb recommendatimrn- soybean based diet.

5) 10 % lower protein level than Cobb recommendatémntaining agricultural by product formulatedséa on diet 4 total amino acids.

6) 10 % lower protein level than Cobb recommendatémntaining agricultural by product formulatedséa on diet 4 digestible amino acids
7) 20 % lower protein level than Cobb recommendg corr- soybean based di

8) 20 % lower protein level than Cobb recommendatomntaining agricultural by product formulatedsée on diet 4 total amino acids.

9) 20 % lower protein level than Cobb recommendatémntaining agricultural by product formulatedséa on diet 4 digestible amino acids
Composition of 1 kg vitamin-mineral premix: vit AF00IU/kg), vit D3 (2000 U/kg), vit E (18 mg/kgyit K3 (2mg/kg); vitB1 (1.75mg/kg);
vitB2 (6.6mg/kg); Niacin (300mg/kg); PantothenicOfdg); Folacin (1mg/kg); vitB12 (0/015mg/kg); Cholichloride(550 mg/kg). Mn
(99.2mg/kg); Fe (50mg/kg); Cu (10mg/kg); Se(0.2raik (1mgrkg); Zn (85mg/kg).

Filler: mixed 50:50 percent saw dust and sand waioen the sieve with a mesh of 1 n
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Table 3. Feed composition used at finisher phaéel2days)

"Experimental diets

Ingredients 1 5 3 2 5 6 7 8 5
Corn 70.91 33.46 33.61 74.52 39.50 39.62 78.32 4575 45.85
Soybean meal 17.65 16.37 16.18 16.70 11.39 11.22 15.29 6.19 6.05
Wheat 0 30 30 0 30 30 0 30 30
Wheat bran 0 15 15 0 15 15 0 15 15
Barley 0 6 6 0 6 6 0 6 6
Poultry byproduct 0 5 5 0 5 5 0 5 5
Corn gluten meal 6 0 0 3.42 0 0 1 0 0
Soybean oil 1 3.97 3.92 1 2.87 2.83 1 1.71 1.68
Di calcium phosphate 1.75 1.26 1.26 1.77 1.30 1.30 1.79 1.35 1.35
Lime stone 1.13 1 1 1.12 1.01 1.01 1.12 1.02 1.02
Common salt 0.36 0.28 0.28 0.36 0.28 0.28 0.36 0.28 0.28
DL-Methionine 0.17 0.18 0.23 0.16 0.14 0.19 0.16 0.11 0.15
L-Lysine 0.34 0.30 0.33 0.28 0.33 0.35 0.30 0.43 0.44
Threonine 0.08 0.08 0.10 0.07 0.08 0.10 0.06 0.08 0.10
Mineral premix 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
Vitamin premix 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
Vit D3 premix 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Anti coccidiosis 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Filler 0 0 0 0 0 0 0 0 0
Total 99.99 100.00 100.01 100.00 100.00 100.00 100.00 100.02 100.02
Nutrients

Metabolizable Energy

(Kcal/kg)

Crude Protein (%) 3100 3100 3100 3100 3100 3100 3106 3100 3100
Lysine (%) 17.57 17.57 17.57 15.81 1581 15.81 14.06 14.06 14.06
Methionine + Cysteine (%) 1.0200 1.0200 1.0382  0.9200 0.9200 0.9325 0.8800 0.8800 0.8872
Threonine (%) 0.8000 0.8000 0.8416 0.7200 0.3676 0.7605 0.6400 0.6400 0.6794
Digestible Lysine (%) 0.7000 0.7000 0.7214 0.6300 0.6300 0.6478 0.5600 0.5600 0.5745
Digestible Methionine + 0.9397 0.9211 0.9397 0.8440 0.8311 0.8440 0.8091 0.8016 0.8091

Cysteine (%)

Digestible Threonine (%) 0.7308 0.6889 0.7308 0.6557 0.6149 0.6557 0.5809 0.5413 0.5809

Digestible Threonine (%) 0.6256 0.6038 0.6256 0/5600 0.5419 0.5600 0.4951 0.4803 0.4951

1) Cobb recommended protein level, corn- soybeaeddiet

2) Cobb recommended protein level, containing agtical by product formulated based on diet 1 total amicids

3) Cobb recommended protein level, containing adftical by product formulated based on diet 1 digés amino acids.

4) 10 % lower protein level than Cobb recommendgtomrn- soybean based diet.

5) 10 % lower protein level than Cobb recommenda containing agricultural by product formulated basedliet 4 total amino acic

6) 10 % lower protein level than Cobb recommenda containing agricultural by productrmulated based on diet 4 digestible amino ¢

7) 20 % lower protein level than Cobb recommendatémrn- soybean based diet.

8) 20 % lower protein level than Cobb recommendatémntaining agricultural by product formulatedséd on diet 4 total amino acids.

9) 20 % lower protein level than Cobb recommenda containing agricultural by product formulated basedliet 4 digestible amino ac
Composition of 1 kg vitamin-mineral premix: vit A00IU/kg), vit D3 (2000 1U/kg), vit E (18 mg/kgyit K3 (2mg/kg); vitB1 (1.75mg/kg);
vitB2 (6.6mg/kg); Niacin (300mg/kg); PantothenicOfg); Folacin (1mg/kg); vitB12 (0/015mg/kg); Cholichloride(550 mg/kg). Mn
(99.2mg/kg); Fe (50mg/kg); Cu (10mg/kg); Se(0.2rayk (1mg/kg); Zn (85mglkg).

Filler: mixed 50:50 percent saw dust and sand whéteen the sieve with a mesh of 1 mm.
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Table 4. Effect of dietary protein level and tygeadget formulation based on
total and digestible amino acids on broiler chickenformance

Traits Feed . . Feed conversion

consumption  Body weight (g) ratio
Treatment (g/bird)
CSHD' 4444 .86 2254.46 2.018
TAA? 4271.88 2156.08 2.027
DAAZ 4328.28" 2203.6%° 2.016
SEM 41.63 44.25 0.02
Cobt 4402.04 2357.16 1.904
-109% 4355.25 2231.68 1.992
-209%8 4287.68 2025.09 2.166
SEM 41.63 44.25 0.02
Interaction
CSHDxCobb 4473.90 2411.33 1.891
CSHDx-10% 4568.75 2292.12 2.033
CSHDx-20% 4291.75 2059.75 2.131
TAA*Cobb 4282.21 2283.00 1.913
TAA*-10% 4219.87 2129.25 2.023
TAA*-20% 4313.54 2055.88 2.146
DAA*Cobb 4450.00 2377.87 1.907
DAA*-10% 4277.12 2273.56 1.920
DAA*-20% 4257.75 1959.62 2.222
SEM 72.11 48.20 0.04

#“Means within a row that do not have a common swpigtsare significantly

different (°<0.05).

1)Corn Soybean Meal diet with High digestible amawids
2) Containing agricultural by product formulatedéd on total amino acids.
3) Containing agricultural by product formulatedséd on digestible amino

acids.

4) Cobb recommended protein level.

5) 10 % lower protein level than Cobb recommendatio
6) 20 % lower protein level than Cobb recommendatio
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Table 5. Effect of dietary protein level and tygedet formulation based on total and digestible
amino acids on the percentage of total carcass acoemts

Traits . .

cI:Ea(chelés Thigh Breast Abd%?'nal Giblet
Treatment
CSHD' 75.96 21.17 25.86 2.55 3.90
TAA? 74.0P 21.14 23.73 2.20 4.04
DAA® 74.64 21.25 23.63 2.48 3.89
SEM 0.436 0.252 0.415 0.12 0.09
Cobt 74.77 20.58 25.37 218 3.87
-109% 75.13 21.67 2437 2.29 397
-209%° 74.77 21.32 23.49 2.79 4.17
SEM 0.436 0.252 0.415 0.12 0.09
Interaction
CSHDxCobb 76.09 20/31 26/75 2/54 3.81
CSHDx-10% 75.68 21/36 24/99° 2/34 4.04
CSHDx-20% 76.12 21/85 25/85"™ 2/78 3.86
TAA*Cobb 73.57 21/15 23/37 1/83 3.95
TAA*-10% 74.23 21/42 24/34° 2/03 3.84
TAA*-20% 74.24 20/86 23/47F 2/74 4.33
DAA*Cobb 74.64 20/28 25/98" 2/09 3.66
DAA*-10% 75.47 22/21 23/77F° 2/48 3.87
DAA*-20% 73.80 21/25 21/14 2/86 4.15
SEM 0.755 0.437 0.719 0.20 0.16

#*Means within a row that do not have a common supiptsare significantly differentq<0.05).
1)Corn Soybean Meal diet with High digestible amémids

2) Containing agricultural by product formulatedséd on total amino acids.

3) Containing agricultural by product formulatedséd on digestible amino acids.

4) Cobb recommended protein level.

5) 10 % lower protein level than Cobb recommendatio

6) 20 % lower protein level than Cobb recommendatio
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Abstract

Effect of type of diet formulation (diet with coemd soybean or control diet, diet with wheat, baded agricultural
byproducts balanced for sulfur-containing aminalactotal lysine and threonine and a diet simibasé¢cond diet
with balanced digestible amino acids) and diffeterels of dietary protein (recommended level obEaompany,
10 and 20 percentages lower than the recommengel) igere studied on performance and carcass degistics
of broilers within a 3x3 factorial experiment wiibur replicates and 360 broiler chicks. Effecfaimulation type
was significant P<0.05). Feed intake and body weight of chicks udiets with balanced amino acids were lower
than those in control group (4272 g vs. 4445 g 2166 g vs. 2254 g). Effect of crude protein levekvgignificant
on body weight and feed conversion rat®x(.05). Body weight was decreased from 2357 g @629 and feed
conversion ratio was increased from 1.9 to 2.2 @laith decrease in dietary protein level. Percessagf edible
carcass parts and breast were greater in contBoliid 26%, respectively) than those for two otleemfilations
(P<0.05). Percentages of thigh, abdominal fat antegilere lower in recommended protein level gro2@.§, 2.1
and 3.8, respectively) than other leveld(.05). In general, the use of diet based on aljwicl byproducts
balanced for digestible amino acids was recommdadabimproving performance, but decrease in diepaotein
level could decline performance.
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