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Effect of dietary protein reduction on growth performance, carcass
characteristics, meat quality, chemical composition, and blood uric acid in
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ABSTRACT: The objective of this study was to investigate the effect of reducing crude protein (CP) levels while
supplementing synthetic amino acids in the diets on growth performance, carcass characteristics, meat quality,
chemical composition of meat, and blood uric acids in Korat chickens (KRC). A total of 288 mixed-sex one-day-old
KRC were randomly allotted to 3 groups with 6 replicates (16 chicks/replicate) using a completely randomized
design. The experimental diets consisted of 3 groups as follows : group 1) control (basal diet), and groups 2 and 3
diets containing 1.5 and 3.0% less CP than that of the control, respectively. The experimental diets were
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supplemented with synthetic amino acids including methionine, lysine, threonine, arginine, valine, tryptophan and
isoleucine to meet the requirement of KRC in each period. The KRC were raised in open housing, where feed and
water were provided ad (ibitum for a period of 63 days. The experimental period was divided into 3 phases: starter
(1-21 d), grower (22-42 d), and finisher (43-63 d). The results revealed that reducing dietary protein by 1.5% had no
adverse effects on growth performance (P>0.05). However, a reduction of CP levels by 3.0% resulted in decreased
body weight, average daily gain, and feed efficiency (P<0.05). In addition, it was observed that the reduction of CP
by 3.0% also decreased blood uric acid, and increased meat color (redness and yellowness) and fat deposition
(P<0.05), but no significant differences were found in carcass traits. In conclusion, the reduction of CP content in the
KRC diets by 1.5%, along with synthetic amino acid supplementation, demonstrated no detrimental effects on
growth performance, carcass traits, meat quality, or meat chemical composition.

Keywords: Korat chicken; low crude protein; growth performance; meat quality; blood uric acids
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Dressing percentage = {(carcass weight)/ live weight} x 100

Edible meat percentage = {(part of each meat weight)/ carcass weight} x 100

Drip loss = {(weight before storage — weight after storage)/ weight before storage} x 100

Cooking loss = {(weight before boiling — weight after boiling)/ weight before boiling} x 100
NFAATIERdaYANISEDA

thieyailfundinszsimmuuususussninangumaasday Analysis of variance (ANOVA) AslNLNITMARDS

WuUguany el Anneinnuuaniaesaiadsluutaznguvaasilagds Tukey’s multiple range test Ingldlusunsuad
d593U SPSS 25.0 (1BM CO., Chicago, IL)

NaN1SANYN

msfnwnavainIsanszaulusAuluems deaussauznsasyiulavedialasy luszezdn (0 1-21 Ju) szey
$u (81g 22-62 $u) swBzau (97 43-63 ) uavnREATEEzIAINABY (818 1-63 1) Ifkandlilu Table 2 wuiildlasw
nauitlésuomsanlusiufisedu 1.5% Sudnd dwiindaiidiady Sasmaaiayiulnedsretu Yiiae ity way
Snanadsuemslndudming liusndstudedeutulilasmenduiildsuemagnsniugu (P>0.05) lunndaens
N5 YLAULA ﬂumsﬁ'Lﬁaﬁ’]miamsﬁuiﬂ%ﬁuiuqmmmiﬁ 3.0% Snavhlshimiing dminffiiatu ShsmseSaivie
\desio¥u uazUszansnmnisldomsanas wWeiisuiunguitlldsuemsgnsaiuau (P<0.05) ullaswsosidn szoviu
uaznaeAsEraNEAns agnlsfimumaanseiuTusiulugnsomneia 2 sefu (15 uay 3.0%) lifinalunsdsuudas
danam Tullasszesyu onuiuhmingy

nsfnwranisanlusiiuluenms senudnvazen aunniie uavessuszneunaailuile Wuandlilu Table
3 9InMsvaaes wuinsanlusaulugasemsfiseiusing o lidwmansenusenadnuagen AunLile uazesdUsEnon
manilveade (P>0.05) snifululilaswilduemsanlusiufisesiu 3.0% dardveute @uns uarfindes) suiludnis
avaulufuludoifintu (P<0.05) eifisudulilasnguillisuemsgnsnugu

msfnwmanisanlusiuluems seanududuveinsaginluionveslilasy ﬁawq 21, 42 waz 63 Ju lowanely
Tu Figure 1 nansviaaes nuimsanlusiuluevnsiissiuma o Tnavilieandudureinsnginludeaveslilasei

918 42 uag 63 Ju anad (P<0.05) uslinupnuunnsrslulalasivens 21 u (P>0.05)



ununwms 52 atiufl 6: 1074-1087 (2567)./doi:10.14456/kaj.2024.78. 1078

Table 1 Feed ingredients and nutrient composition of experimental diets for Korat chickens (as-fed basis)

Starter diets (1 - 21 days) Grower diets (22 - 42 days) Finisher diets (43 - 63 days)
Control ¥ 1.5%LCP#  3.0%LCP ¥ Control ' 1.5%LCP #  3.0%LCP¥ Control ' 1.5%LCP#  3.0%LCP*
Ingredients, % of total diets ¥
Comn 50.2 53.2 50.8 54.8 66.2 69.3 63.2 72.2 78.3
SBM, 44% CP 39.0 17.0 5.0 34.6 16.5 5.0 279 11.8 33
Rice bran 0.0 4.4 6.5 0.0 0.0 4.0 0.0 0.0 0.0
Rice bran oil 6.4 1.7 0.0 6.5 2.2 0.0 53 1.7 0.0
Casava chip 0.0 75 15.0 0.0 2.0 4.0 0.0 3.0 4.0
Corn gluten meal, 60%CP 0.0 10.2 133 0.0 7.4 10.0 0.0 6.1 7.1
Corn DDGS 0.0 0.0 25 0.0 0.0 1.0 0.0 0.0 1.3
Salt 0.5 0.4 0.3 0.3 0.3 0.2 0.3 0.2 0.2
Limestone 1.6 1.6 1.6 1.4 14 14 1.3 1.3 1.3
Monocalcium phosphate 1.6 1.8 19 15 1.7 1.7 13 1.4 1.5
Premix >/ 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
DL-Met 0.3 0.2 0.2 0.2 0.2 0.2 0.1 0.1 0.2
L-Lys 0.0 0.5 0.8 0.1 0.5 0.8 0.1 0.5 0.7
L-Thr 0.0 0.2 0.3 0.1 0.2 0.3 0.1 0.2 0.3
Other synthetic amino
acids and feed additive 0.0 0.8 1.4 0.0 0.9 1.4 0.0 1.0 1.4
Calculated analysis (%)
ME (kcal/kg) 3109 3109 3109 3175 3175 3175 3207 3207 3207
Calcium 1.00 1.00 1.00 0.90 0.90 0.90 0.80 0.80 0.80
Available phosphorus 0.48 0.48 0.48 0.46 0.46 0.46 0.39 0.39 0.39
Digestible Lys 1.08 1.07 1.07 1.03 1.03 1.03 0.89 0.89 0.89
Digestible Met 0.57 0.57 0.57 0.49 0.49 0.51 0.39 0.41 0.43
Digestible Met + Cys 0.85 0.86 0.83 0.75 0.75 0.75 0.63 0.63 0.63
Digestible Thr 0.74 0.74 0.74 0.76 0.76 0.76 0.68 0.38 0.68
Digestible Gly + Ser 2.00 1.52 1.20 1.85 1.43 1.13 1.62 1.23 0.97
Analyzed composition (%)
Crude protein 222 20.8 19.1 21.2 19.9 18.2 18.1 16.7 15.1
Dry matter 91.3 92.1 92.2 90.7 91.1 91.5 90.1 91.1 91.4
Ether extract 8.5 a7 3.7 8.4 4.8 33 7.7 4.5 3.0
Price, Baht/kg 17.0 18.9 19.4 16.2 18.3 18.6 15.2 17.3 17.7

Y Control = basal diet.

#'1.5% LCP = Crude protein was reduced by 1.5% from the control diet

%'3.0% LCP = Crude protein was reduced by 3.0% from the control diet

“ SBM = Soybean meal; corn DDGS = corn dried distiller’s grains with soluble

> Premix (5.0 g/kg) provided the following (per kg of diet): 15,000 IU of vitamin A, 3,000 IU of vitamin D3, 25 IU of
vitamin E, 5 mg of vitamin K3, 2 mg of vitamin B1, 7 mg of vitamin B2, 4 mg of vitamin B6, 25 mg of vitamin B12,
11.04 mg of pantothenic acid, 35 mg of nicotinic acid, 1 mg of folic acid, 15 ug of biotin, 250 mg of choline chloride,
1.6 mg of Cu, 60 mg of Mn, 45 mg of Zn, 80 mg of Fe, 0.4 mg of |, and 0.15 mg of Se

% Synthetic amino acids (arginine, valine, tryptophan and isoleucine) were supplemented to balance the amino acid

composition in the diets, while herbal plant was added to maintain the health of chickens
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Table 2 Effect of low protein diets supplemented with synthetic amino acids on growth performance of Korat

chickens

Dietary treatments
ltem v Pooled SEM P-values
Control?  1.5% LCP?  3.0% LCP ¥

Starter (1-21 d)

IBW, ¢/b 42.4 42.4 42.4 0.07 1.00
BW 21 d, g/b 317.2° 311.0° 278.5° 4.44 <0.01
BWG 1-21 d, g¢/b 274.8° 268.6° 236.2° 4.43 <0.01
ADG 1-21 d, g/b/d 13.1° 12.8° 11.2° 0.21 <0.01
FI 1-21 d, ¢/b 422.4 432.2 421.6 2.32 0.11
FCR 1-21 d, g of feed/g of BWG 1.54° 1.61° 1.79° 0.03 <0.01
Grower (22-42 d)
BW 42 d, g/b 819.5° 805.7° 714.0° 11.98 <0.01
BWG 22-42 d, g/b 502.3° 494.7° 435.5° 7.79 <0.01
ADG 22-42 d, g/b/d 23.9° 23.6° 20.7° 0.37 <0.01
FI 22-42 d. ¢/b 1019.8 10175 1021.3 777 0.98
FCR 22-42 d, g of feed/g of BWG 2.03° 2.06° 2.35° 0.04 <0.01
Finisher (43-63 d)
BW 63 d, g/b 1393.0° 1365.7° 1247.9° 17.32 <0.01
BWG 43-63 d, g/b 573.6 560.0 533.9 7.51 0.08
ADG 43-63 d, g/b/d 273 26.7 25.4 0.36 0.08
FI 43-63 d, g/b 1528.1 1524.6 1502.1 11.31 0.63
FCR 43-63 d, g of feed/g of BWG 2.67 2.72 2.82 0.03 0.08
Overall (1-63 d)
BWG 1-63 d, g/b 1350.6° 1323.3° 1205.5 17.32 <0.01
ADG 1-63 d, ¢/b/d 21.4° 21.0° 19.1° 0.27 <0.01
FI 1-63 d, ¢/b 2970.3 2974.3 2945.1 17.91 0.79
FCR 1-63 d, g of feed/g of BWG 2.20° 2.25° 2.45° 0.03 <0.01

*“ Means in the same row with different superscripts differ significantly at P<0.05.

YIBW = Initial body weight; BW = body weight; BWG = body weight gain; ADG = average dairy gain; FCR = feed
conversion ratio

? Control =basal diet

1.5% LCP =Crude protein was reduced by 1.5% from the control diet

“'3.0% LCP =Crude protein was reduced by 3.0% from the control diet

> SEM = pooled standard error of means
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Table 3 Effect of low protein diets supplemented with synthetic amino acids on carcass traits, meat quality and

meat chemical composition of Korat chickens

Dietary treatments
ltem Pooled SEM ¥ P-values
Control Y 1.5% LCP?  3.0% LCP ¥

Carcass traits

Live weight, ¢ 1413.90 1396.55 1303.85 24.61 0.15
Dressing, % 69.30 70.04 69.26 0.24 0.32
Breast meat, % 20.52 19.39 18.54 0.39 0.10
Thigh meat, % 16.93 15.82 16.09 0.38 0.46
Drumsticks meat, % 12.57 12.16 12.06 0.29 0.77
Fillet, % 6.20 5.96 5.65 0.14 0.27
Abdominal fat, % 1.26 1.40 1.59 0.08 0.29

Meat quality

PHasmin 5.96 5.88 5.94 0.03 0.43
PHoan 5.77 5.79 5.81 0.02 0.73
L" (lightness) 44.24 43.28 42.42 0.36 0.11
a (redness) 0.85° 1.49% 1.99° 0.13 <0.01
b" (yellowness) 6.11° 10.53° 12.03° 0.49 <0.01
Drip loss, % 5.84 5.88 5.85 0.12 0.99
Cooking loss, % 2151 21.32 20.70 0.27 0.45
Shear force, kg 2.23 2.35 2.29 0.05 0.63
Meat chemical composition
Moisture 72.69 72.72 72.58 0.10 0.84
Crude protein 25.27 25.23 25.30 0.16 0.99
Crude fat 0.30° 0.35° 0.37° 0.01 <0.01
Ash 1.51 1.52 1.53 0.01 0.69

2 Means in the same row with different superscripts differ significantly at P<0.05.
Y Control = basal diet.

1.5% LCP = Crude protein was reduced by 1.5% from the control diet.

'3.0% LCP = Crude protein was reduced by 3.0% from the control diet.

“ SEM = pooled standard error of means.

Values represent the mean of 12 chickens/treatment (1 male and 1 female bird/ replicate)
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Figure 1 Effect of low protein diets supplemented with synthetic amino acids on blood uric acid concentration
(mg/dL) of Korat chickens.® ® Values within each age period, with different superscripts differ significantly
at P<0.05. Values represent the mean (+SEM) of 12 chickens/treatment group (1 male and 1 female bird/

replicate)
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