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ABSTRACT The present study was conducted to determine the effect of reduced dietary crude protein (CP) with a synthetic
indispensable amino acids (AA) supplement on the growth performance, economics, and breast meat quality. A total of 450
male broilers (Ross 308) were used from the age of 7 to 28 days. On d 7, the birds were individually weighed and randomly
assigned to three treatment diets with six replicate pens for each treatment in a randomized complete block design. The
experimental diets were: (1) a control diet, (2) a diet with a reduction of 1% of the dietary CP with synthetic AA supplements
to meet the indispensable AA requirement (OAA) of broiler chickens, and (3) a diet with a reduction of 1% of the dietary
CP with synthetic Lys, Met, and Thr supplementation to exceed 5% of the indispensable AA requirement (HAA). There were
no differences among the treatments on the final body weight, weight gain, and feed intake. However, the HAA diet impaired
the feed conversion ratio at d 21 and during the overall feeding periods (P<0.05). The predicted total feed intake and feed
price required to reached 1.5 kg BW was higher than for the birds fed the HAA diet (P<0.05). The breast meat muscle fiber
cross sectional area and fiber density varied between the treatments (P<0.05). However, there were no differences in breast
meat weight. In conclusion, reducing 1% of dietary CP had no adverse effects on the growth performance or breast meat

yields.
(Key words: growth performance, breast meat quality, protein, amino acid, broiler)
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Table 1. Ingredient composition of starter diets (7 to 21 d of age) and feed price (won/kg)

Experimental diets

Item (%) CON CP 1% reduced

20.5% CP OAA HAA
Corn 3143 38.23 38.96
Wheat 25.00 20.00 20.00
Soybean meal 19.52 17.42 17.26
Rice 3.00 3.00 3.00
Wheat flour 1.00 2.00 2.00
Rapeseed meal 1.50 1.50 1.50
Corn gluten meal 2.00 2.00 2.00
DDGS 5.00 5.00 5.00
Meat meal 1.50 1.00 1.00
Poultry by product 1.00 1.50 1.50
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Experimental diets

Item (%) CON CP 1% reduced
20.5% CP OAA HAA
Animal fat 4.52 4.09 3.45
L-Lysine (78%) 0.52 0.64 0.67
DL-Met (98%) 0.38 0.43 0.45
Threonine (98%) 0.03 0.07 0.09
Choline chloride 0.03 0.03 0.03
MCP 0.60 0.60 0.60
Limestone 2.04 1.53 1.53
Salt 0.20 0.20 0.20
NaHCO; 0.10 0.10 0.10
Vitamin premix 0.10 0.10 0.10
Mineral premix 0.10 0.10 0.10
Others 0.43° 0.46" 0.46"
Total 100.00 100.00 100.00
Calculated chemical composition (%)
AMEn (kcal/kg) 3,038 3,038 3,008
Crude protein 20.5 19.5 19.5
Crude fiber 2.88 2.79 2.80
Calcium 0.90 0.90 0.90
Phosphorus 0.49 0.48 0.48
Analyzed amino acid concentration (%)
Arg 1.19 1.09 1.08
His 0.46 0.43 0.44
Ile 0.79 0.74 0.76
Leu 1.71 1.57 1.63
Lys 1.35 1.22 1.35
Met 0.64 0.63 0.63
Phe 0.98 0.91 0.93
Thr 0.79 0.75 0.84
Val 0.95 0.90 0.91
Total price of feed ingredients (won/kg) 395.80 395.59 393.49

* Others contained in a control diet included 0.20%, glucose; 0.03%, TEC-1000; 0.05%, phytase; 0.10%, bio 5050; 0.05%, allga clean.
™ Others contained in experimental diets included 0.20%, glucose; 0.03%, enzyme cocktails (xylanase 4,000 U/g, a-amylase, 400 U/g, and
protease, 8,000 U/g); 0.03%, TEC-1000; 0.05%, phytase; 0.10%, bio 5050; 0.05%, allga clean.

OAA: reduced 1% of the crude protein and optimum amino acids; HAA: reduced 1% of crude protein and high amino acids.
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Table 2. Ingredient composition of starter diets (21 to 28 d of age) and feed price (won/kg)

Experimental diets

Item (%) CP 1% reduced
CON

OAA HAA
Corn 34.47 36.65 37.61
Wheat 25.00 22.00 22.00
Soybean meal 15.62 17.00 17.00
Rice 3.00 3.00 3.00
Wheat flour 1.00 2.00 2.00
Rapeseed meal 2.50 2.50 2.50
Corn gluten meal 2.00 0.40 0.00
DDGS 5.00 5.00 5.00
Meat meal 2.00 1.00 1.00
Poultry by product 1.00 1.50 1.50
Animal fat 432 4.86 4.26
L-Lysine (78%) 0.44 0.46 0.48
DL-Met (98%) 0.32 0.37 0.38
Threonine (98%) 0.06 0.10 0.11
Choline chloride 0.03 0.03 0.03
MCP 0.40 0.40 0.40
Limestone 2.08 1.94 1.94
Salt 0.20 0.20 0.20
NaHCO; 0.10 0.10 0.10
Vitamin premix 0.10 0.10 0.10
Mineral premix 0.10 0.10 0.10
Others 0.26° 0.29” 0.29"
Total 100.00 100.00 100.00

Calculated chemical composition (%)

AMEn (kcal/kg) 3,047 3,047 3,017
Crude protein 19.50 18.50 18.50
Crude fiber 2.84 2.87 2.88
Calcium 1.00 1.00 1.00
Phosphorus 0.45 0.44 0.44

Analyzed amino acid concentration (%)
Arg 1.11 1.13 1.12
His 0.45 0.47 0.45
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Experimental diets

Item (%) CP 1% reduced
CON

OAA HAA
Ile 0.75 0.77 0.75
Leu 1.64 1.58 1.52
Lys 1.11 1.15 1.09
Met 0.52 0.50 0.49
Phe 0.89 0.91 0.87
Thr 0.81 0.83 0.79
Val 0.87 0.88 0.85
Total price of feed ingredients (won/kg) 381.42 382.26 378.51

" Others contained in a control diet included 0.10%, glucose; 0.01%, enzyme cocktails (xylanase 4,000 U/g, a-amylase, 400 U/g, and

protease, 8,000 U/g); 0.05%, phytase; 0.10%, bio 5050.

™ Others contained in the experimental diets included 0.10%, glucose; 0.03%, enzyme cocktails (xylanase 4,000 U/g, a-amylase, 400 Ulg,
and protease, 8,000 U/g); 0.01%, banti-pearl; 0.05%, phytase; 0.10%, bio 5050.
OAA: reduced 1% of protein and optimal amino acids, HAA: reduced 1% of protein and high amino acids.
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Table 3. Body weight, weight gain, feed intake, and feed conversion ratio of broiler chickens at different growth stages'

Experimental diets

Item CP 1% reduced SEM P-value
CON
OAA HAA
Body weight (g)
d7 183 183 182 0.31 0.401
d 21 1,037 1,041 1,005 14.1 0.196
d 28 1,669 1,656 1,611 325 0.449
Weight gain (g/bird)
d 21 853 857 823 14.3 0.237
d 28 624 615 598 17.9 0.597
Overall 1,478 1,472 1,421 29.3 0.365
Feed intake (g/bird)
d 21 1,098 1,116 1,117 17.0 0.695
d 28 925 949 926 19.6 0.644
Overall 2,024 2,065 2,043 36.0 0.731
Feed conversion ratio
d 21 1.29° 1.30° 1.36° 0.01 0.002
d 28 1.49 1.54 1.55 0.02 0.092
Overall 1.37° 1.40° 1.44* 0.01 <0.0001

" Data are means of six pens of 25 male Ross 308 chicks from 7 to 28 d post-hatch.
*¢ Means in a row with no common superscript letter differ significantly (P<0.05).
OAA: reduced 1% of the crude protein and optimum amino acids; HAA: reduced 1% of crude protein and high amino acids.
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Table 4. Economic analysis based on the predicted age and feed intake of birds reached 1.5 kg body weight and estimated feed prices

at different growth stage'

Experimental diets

Item CP 1% reduced SEM P-value
CON
OAA HAA
Predicted age at 1.5 kg BW (day) 26.4 26.5 273 0.403 0.266
Predicted total feed intake from d 7 to b ab .
. 1,81 1,862" 1,931° 21. .
reached 1.5 kg BW (g/bird) 813 86 03 03 0.009
Estlma‘Fed starter feed price from d 7 to 21 435 441 439 6.9 0771
(won/bird)
Estimated grower feed price from d 21 to
2 2 15. .24
reached 1.5 kg BW (won/bird) 73 85 308 >3 0-240
Estimated total feed price from d 7 to 207" 76 7480 9.9 0,014

reached 1.5 kg BW (won/bird)

! Data are means of six pens of 25 male Ross 308 chicks from 7 to 28 d post-hatch.
*® Means in a row with no common superscript letter differ significantly (P<0.05).
OAA: reduced 1% of the crude protein and optimum amino acids; HAA: reduced 1% of crude protein and high amino acids.
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Table 5. Effect of dietary crude protein and amino acid supplementation on breast meat, muscle cross-sectional area, muscle fiber
characteristics'

Experimental diets

Item CP 1% reduced SEM P-value
CON
OAA HAA
Body weight (g) 1,630 1,600 1,576 21.98 0.24
Breast meat (g) 275 276 262 9.1 0.44
Muscle cross-sectional area (cm?) 19.3 20.6 19.2 0.89 0.43

Muscle fiber characteristics
Muscle fiber

Fiber cross-sectional area (um?) 2,412° 3,009 2,498 128.0 0.04
Fiber density 417.1° 333.5° 401.2° 16.20 0.03
Total number of fiber (no./um?) 740.3 724.2 777.6 66.54 0.83

! Data are means of six pens of 12 male Ross 308 chicks from 7 to 28 d post-hatch.
*® Means in a row with no common superscript letter differ significantly (P<0.05).
OAA: reduced 1% of the crude protein and optimum amino acids; HAA: reduced 1% of crude protein and high amino acids.

Table 6. Effect of dietary crude protein and amino acid supplementation on breast meat quality’

Experimental diets

Item CP —1% SEM P-value
CON
OAA HAA
Breast muscle pH
pH 15 min 6.71 6.74 6.77 0.027 0.31
pH 24 h 6.18 6.12 6.07 0.034 0.07
Meat color
Lightness (L") 48.8% 47.5° 50.6" 0.69 0.02
Redness (a") 1.22 1.48 1.56 0.196 0.46
Yellowness (b") 7.98 6.79 7.23 0.332 0.06
Water-holding capacity
Drip loss (%) 1.77 1.98 2.14 0.319 0.72
Cooking loss (%) 12.1 12.0 10.8 0.40 0.05
WBS (N) 58.3" 47.9° 56.3" 1.83 0.001

' Data are means of six pens of 12 male Ross 308 chicks from 7 to 28 d post-hatch.

*» Means in a row with no common superscript letter differ significantly (P<0.05).

OAA: reduced 1% of the crude protein and optimum amino acids; HAA: reduced 1% of crude protein and high amino acids; WBS :
Warner-Bratzler shear.
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