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Table 1 Dietary composition and nutrient level for each phase in Avian broilers

JH & Proportion

B F2 7K Nutrient level

Ingfjints 0~28 H it 29~49 H i E 374848 Nutrient index 0~28 H i 20~49 [ it
0-28 age days  29-49 age days 0-28 age days  29-49 age days
FEK/% Corn 61.79 62. 39 e/ (M]/kg) ME 12. 34 12.55
M1/ % Soybean meal 28.00 28. 00 ME /% Crude protein 21.00 20. 00
5/ % Soybean oil 1.22 2.09 5/ % Calcium 0. 90 0. 90
fti#53 /% Fish meal 4.84 3.26 AR/ ¥ Available phosphorus 0.45 0. 45
iR E 45/ % Dicalcium phosphate 1.11 1.40 #i5AM/ % Lysine 1. 20 1.10
W45/ % Calcium carbonate 0. 89 0. 88 E %R/ % Methionine 0.56 0. 46
B/ % Salt 0. 20 0. 20 TEh/ % Salt 0. 34 0. 29
HE W/ % Methionine 0.19 0.12
WE R/ % Lysine 0.10 0.06
FALMHEE/ % Choline chloride 0.16 0.10
R AL/ % Premix 1.50 1.50

1) i 22 R A 2R L AC I RE T R T S R R 2 S Ay M. Lys.Met, ME are calculated value; CP,Ca and AP are ana-

lyzed values.
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Table 2 Growth performance of broilers
a1 1~28 Hi¥ 1-28 age days 29~49 H#% 29-49 age days 29~49 H#E 29-49 age days
Group ﬁﬁif%ﬁﬁﬂ/_g *4£th . ﬁﬁif%ﬁﬂﬂ/_g *Jith . ﬁﬁﬁf%ﬁﬂ/_g ﬂi Lt . ﬁi(ﬁﬁ/%
Weight gain Feed/Weight gain Weight gain Feed/Weight gain Weight gain  Feed/Weight gain Survival rate
1 1 305+60 ABC 1.51 CDEFG 9604150 CDEFG 2.29 BCD 2 2654177 BCDE 1. 84 CDEFG 96.7
2 1 298-£57ABCD 1.51 CDEFG 9554145 DEFGH 2.29 BCD 2 2534174 BCDEF 1. 84 CDEFG 100. 0
3 1 265+56 CDEF 1. 52 BCDEFG 936+149 EFGH 2.32 ABCD 2 2014167 EFG 1.86 BCDEF 93.4
4 1249+61 EFG 1. 55 ABCDE 930+153 FGH 2.35 ABC 21794164 FG 1.89 BCD 100. 0
5 1 255+58 DEFG  1.54 ABCDEF 934+149 FGH 2.34 ABC 2 189+168 EFG 1. 88 BCDE 100. 0
6 1237+59 FG 1.55 ABCDE 930+150 FGH 2.37 AB 2167+161 G 1.90 BC 93.4
7 1 288+60 ABCDE 1.57 ABC 935+152 EFGH 2.43 A 2 223+172C DEFG  1.93 AB 100. 0
8 1 269+57 BCDEF 1.56 ABCD 935+149 EFGH 2.39 AB 2 204+162 DEFG 1.91 ABC 100. 0
9 1320454 A 1.47 G 1030152 AB 2.20 D 2 3504188 A 1.79 FG 96.7
10 1 307+£58 ABC 1. 50 DEFG 9904149 ABCDE 2.24 CD 2 2974+189 ABC 1.82 DEFG 100. 0
11 1315+£55 A 1. 48 FG 1015+152 ABC 2.21 D 2 330+194 AB 1.80 FG 96. 7
12 1230£57 FG 1.58 AB 910150 GH 2.38 AB 2 1404159 G 1.92 AB 100. 0
13 1310+60 AB 1.49 EFG 1 000+149 ABCD 2.23 CD 2 310+187AB 1. 81 EFG 100. 0
14 1 305+54 ABC 1.51 CDEFG 9824148 BCDEF 2.23 CD 2 2874179 ABCD 1.82 DEFG 100. 0
15~20 1331£53 A 1.47 G 1037+158 A 2.01 E 2 3684205 A 1. 78 ABC 98.9
21 1215+£52 G 1.59 A 9004145 H 2.30 BCD 2 0154+156 H 1.98 G 96.7
D) Rl — 3 8088 5 b /NG FREAR R, K08 28 5 18 3 (P<<0. 05) 4 K5 FREAN TR &, R 28 ik B 3 (P<<0. 01, FE A, Means
with different small letters in the same column are significant different(P<Z0. 05). Means with different capital letters in the same
column are significant different (P<Z0. 05). It is the same in the following tables.
x3 HWOUREFEERNELSR
Table 3 Carcass traits of broilers
g SEHIG B /g J& A % LR % W 0L/ 355 5 4/ % JER L /355 S5 4 / % &N/ %
Group L%ve Dressed ?ercentage ,O[ Chfest mgscle/ Lég muscle/ Percenfage of
weight percentage eviscerated yield Live weight Live weight abdominal fat
1 2 245.334+41.53 91.41+0. 40 65.15+1.97 14.84+0.52 abAB 15.02+0.41 1.5140. 05 bed
2 2 241. 67442, 44 91.63+£0.78 67.9341.19 13.58+0. 26 cdefBCD 15.95+0.71 1.58+0. 07 abed
3 2 233.67437.34 92.36+1.12 66.71+2.97 14.30+0. 21 abcdeABCD 16.01+1.03 1.6340. 11 abed
4 2 228.00432. 24 91.15+1.35 66.43+0. 44 13.23+0.19 fCD 14.63+1.75 1.6640.07 abc
5 2 254.504+32.10 92.38+1.52 66.25+2. 60 15.0940. 49 aA 16.30+0. 91 1.4940.08 d
6 2 249.50445.71 91.23+0.41 65.52+2. 26 13.53+0. 55 cdefBCD 16.06+0. 99 1.65+0. 14 abe
7 2 248.00449. 96 91.06+1.41 64, 91+1.47 13.414+0. 24 cdefBCD 14.62+1. 22 1.6740.05 ab
8 2 257.00438.13 91.07+0. 48 68.92+2.38 13.55%0. 34 cdefBCD 16.24+0.55 1.5940. 13 abed
9 2 220.67454.78 91.21+£0.17 65.28+1.44 13.86+1. 02 bedefABCD 14.584+0. 81 1.68+0.12 a
10 2 243.00440. 94 91.37+0.71 68.86+1.00 14.01£0. 31 abedefABCD 16.48+0. 81 1.49+0.09 cd
11 2 224.50466.01 91.96+0.98 64.5140.78 14.4140. 50 abedABCD 15.36E1.11 1.5340. 09 abed
12 2 235.50450. 63 92.95+0. 83 69.68+1.27 13.28=+0. 69 edfCD 16.76 1. 17 1.6140. 10 abed
13 2 285.00+438.57 92.45+0.96 66.03+0. 69 13.48+1. 05 cdefBCD 14.84+0.57 1.48+0.10 d
14 2 238.83434.03 91.43+1.69 68.10+2.99 13.23+0. 90 efCD 16.55+1.06 1.7040.06 a
15~20 2 233.11445.16 92.48+0.97 67.66+2.70 14.4940. 67 abcABC 15.83+1.03 1.5540. 07 abed
21 2 242.33439.55 91.7240.79 66.87+2.49 12.88+0.25 {D 15.80+0.41 1.70£0.13 a
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Table 4 Sensory quality of breast muscle

205 RRERSE LK pH {H R BV 58 JUL P % /N FKI1/ %
Group Meat color Meat pH-value Marble Meat tenderness Water holding capacity
1 3.00=0. 00 6.34+0. 14 aA 2.334+0.29 22.6440. 49 82.4444.94 aA
2 3.00£0. 00 6.15+0.20 abcABC 2.00%0.00 26.56+0. 40 72.0544.02 defBCD
3 3.00740. 00 6.25+0.17 abAB 2.174+0.29 22.93740. 34 81.55+3.98 abAB
4 2.6740.29 6.10+0. 12 abcdABCD 2.00=£0. 00 27.5440. 45 73.54744.13 cdefABCD
5 3.00=0. 00 6.12+0.16 abcdABC 2.0040.00 25.0940. 39 77.1243. 89 abcde ABCD
6 2.33+0.58 5.87+0. 14 cdeBCD 1.67+0.29 28.7140.47 67.96+4.62 {D
7 2.6740.29 6.0740. 17 abecdABCD 2.0040.00 27.837+0.27 71.52+3.12 defBCD
8 2.3340.58 5.83740. 14 deDC 2.00=+0. 00 28.0340. 37 69.98+3. 65 efDC
9 3.00£0. 00 6.25+0.17 abAB 2.17+0.29 24.5040. 35 78.19+4.78 abcdABC
10 2.33%£0.58 5.974+0. 12 bedeABCD 2.0040.00 26.95+0. 26 74.34=44. 45 bedef ABCD
11 3.00=£0. 00 6.20+0.12 abABC 2.1740. 29 25.8740. 35 74,604 3.52 bedef ABCD
12 2.67+0.29 6.13+0. 14 abcdABC 2.0040.00 26.0940. 38 75.6143. 88 abedef ABCD
13 3.00+0. 00 6.22+0.18 abABC 2.50%+0.00 23.23740.34 80. 304 3. 18 abcAB
14 2.33+0.58 5.95+0. 18 bedeABCD 2.00%0.00 28.324+0. 34 69.07+4. 24 {DC
15~20 3.0040. 00 6.124+0. 17 abcdABC 2.50+0. 24 23.5240. 24 78.46+4.16 abcdABC
21 2.17+0. 29 5.704+0. 20 eC 1.6740. 29 29.0140. 22 68.38+4.17 IDC
x5 MUIAERERHSNELER"
Table 5 Proximate nutrients in chest muscle %
21 53] Ko T B HEA U B 5 MK 5y
Group Water Dry matter Crude protein Intramuscular fat Crude ash
1 72.3640.59 C 27.6440.59 A 25.7740.69 A 1.04-+0.08 ABC 1.3240.06 a
2 72.9540. 81 ABC 27.0540.81 ABC 25.1640.70 ABC 0.93+0.04 ABCDE 1.2940.06 ab
3 72.467+0.86 C 27.54+0.86 A 25.537+0.95 AB 1.0240.07 ABCD 1.26740.06 ab
4 73.1140.59 ABC 26.8840.59 ABC 24.9240. 86 ABC 0.91+£0.07 ABCDE 1.2540.05 ab
5 72.7740.79 BC 27.2240.79 AB 25.4340.71 AB 0.9640. 12 ABCDE 1.31+£0.05 ab
6 74.34+0.64 AB 25.6540. 64 BC 23.0840.75 D 0.84+0.08 E 1.3140.06 ab
7 72.8940.57 ABC 27.1140.57 ABC 25.50+0.67 AB 0.90=+0. 07 BCDE 1.2540.04 ab
8 74.26+0.88 AB 25.7440.88 BC 23.9940. 74 BCD 0.84+0.05 E 1.2240.04 b
9 72.3940.54 C 27.6140.54 A 25.8540.95 A 1.014+0.03 ABCDE 1.2940.05 ab
10 73.8040.71 ABC 26.1940.71 ABC 24.7340.62 ABC 0.88+0.07 CDE 1.2840.05 ab
11 72.7940.79 BC 27.2140.79 AB 25.6540.76 A 0.98+0.06 ABCDE 1.3140.05 ab
12 74.8940.57 ABC 27.1140.57 ABC 25.38+0.54 AB 0.94-0.05 ABCDE 1.2240.04 b
13 72.1840.69 C 27.8240.69 A 25.8140.81 A 1.0640.06 AB 1.2940. 04 ab
14 73.12+0.74 AB 25.8840.74 BC 24.374+0.84 ABCD 0.86+0.07 DE 1.2740.06 ab
15~20 72.34+0.55 C 27.6640.55 A 25.7940.72 A 1.0840.09 A 1.3140.04 ab

21

74.454+0.76 A

25.5540.76 C

23.64+0.89 CD

0.844+0.07 E

1.22+0.04 b

D48 Hr 24 A LA B4 2 {5 ., The nutrient contents are all measurement of fresh muscle.
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Table 6 The regression equation of X and Y

Eisgan EYEp¥ U E RAL E M

Indices Regression equation R-square Significance
7 FEES R Y, Y1 =2 370.269+14. 947X, +28. 304X, +8.324X;+26.125X, X, — 0.800 1 0.014 5
Gain weight of 7 weekly broilers 0.875X1X5—0.875X,X5—30.615X,2—61.897X,2—39.452 X;? ’ ’
TR Y ) =1.777—0.018 X; —0. 024 X>,—0.003 X3 —0.001 X;X,—
Rate of feeds to weight 0.004 X1 X5—0.001 X>X;+0.020 X120, 040 X,240.024 X2 007 0-019 1
of 7 weekly broilers
Mg L/ 3% B i Y s Y3 =14.48440.007X; +0. 326X, +0. 306 X3 —0. 096 X; X, + 0. 442 9 0.000 3
Chest muscle/Live weight 0.114X,X;340.236 X2X3—0.139X,2—0.170X22—0. 345 X3? ’ ’
MR Y, Y, =1.55440.021X; —0. 034X, —0.040X; —0. 011X, X, — 0,909 0 0,010 8
Abdominal fat rate 0.001X;X5—0.037 Xy X540.014X,240.009X22+0.015 X452 ’ '
pH {H Y5 Ys=6.125+0. 104X, +0. 025X, +0. 095X5+0. 006 X, X» — 0. 110 2 0,000 9
pH-value 0.018X;X35+0.007X>X5—0.009X;240.007X>2—0.020X32 ’ '
ZKH Y Y5 =78.487+2.158X, +0. 093X, +3.513X;—0. 521X, X, + 0,537 1 0.000 1
Water holding 0.964 X1X5+1.249 X X5—0.912X,2—1.323X,2—1.472 X,? ’ )
WL BRI Y 7 Y;=1.081+0.042 X, +0.012 X, +0. 054 X5—0.003 X, X, + 0 667 2 0,000 1
Intramuscular fat 0.005 X1 X3+0.007 X2X35—0.051X,2—0.046X2%2—0.046 X;?
MEH Ys Y =25.804+0. 385X, —0.003 X, +0.549 X;+0.184 X, X, — 0,497 2 0,000 1
Crude protein 0.330 X1 X;+0.104X,X;—0.251X,2—0.171X,2—0. 321X5? ’ '
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Table 7 The indices predictions and multi-indices assessments of meat quality

Obs X1 X» X3 Y, Yo Y; Y, Ys Ys Y: Ys
1 0.5 0.5 0.7 2 361.18 1.778 6 14.716 9 1.516 5 6.243 3 81.435 9 1.102 4 26.083 4
2 0.5 0.5 0.9 2 350. 05 1.785 2 14.702 7 1.509 5 6.254 8 81.888 7 1.099 7 26.067 9
3 0.5 0.7 0.7 2 354.48 1.783 2 14.764 7 1.505 6 6.2516 81.259 7 1.094 5 26.074 7
4 0.5 0.7 0.9 2 343.31 1.789 7 14.760 0 1.497 1 6.263 3 81.762 5 1.092 0 26.063 4
5 0.7 0.5 0.7 2 359.31 1.779 2 14.691 3 1.522 8 6.260 0 81.731 5 1.099 0 26.072 4
6 0.7 5 0.9 2 348.14 1.785 6 14.681 7 1.515 8 6.270 8 82.222 9 1.096 5 26.043 7
7 0.7 0.7 0.7 2 353.65 1.783 7 14.735 3 1.511 5 6.268 5 81.534 5 1.090 9 26.071 1
8§ 0.7 0.7 0.9 2 342.45 1.790 1 14.735 1 1.502 9 6.279 6 82.075 8 1.088 7 26.046 5
9 0.7 0.7 1.1 2 328.09 1.798 4 14.707 3 1.495 6 6.289 0 82.499 5 1.082 7 25.996 3
10 0.9 0.5 0.9 2 343.79 1.787 6 14.649 5 1.523 2 6.286 1 82.484 1 1.089 1 25.999 3
Obs A Z» Z3 Z, Zs Zs Z7 Zs zZ
1 0.967 1 0.970 6 0.947 3 0.710 7 0.762 3 0.890 2 0.992 4 1.000 0 0.912 3
2 0.944 9 0. 950 6 0.943 4 0.726 8 0.777 1 0.907 2 0.987 8 0.997 4 0.913 0
3 0.9537 0.956 7 0.960 4 0.735 8 0.772°9 0.883 6 0.979 0 0.998 5 0.910 3
4 0.9314 0.936 9 0.959 1 0.755 4 0.788 1 0.902 5 0.974 9 0.996 6 0.912 2
5 0.963 4 0.969 0 0. 940 3 0.696 1 0.783 8 0.901 3 0.986 6 0.998 1 0.912 7
6 0.941 1 0.949 4 0.9377 0.712 3 0.797 7 0.919 8 0.982 4 0.993 2 0.913 6
7 0.952 1 0.955 2 0.952 4 0.722 3 0.794 8 0.893 9 0.973 1 0.997 9 0.910 9
8 0.929 7 0.935 8 0.952 3 0.741 9 0.809 0 0.914 3 0.969 3 0.993 7 0.913 0
9 0.901 1 0.910 6 0.944 7 0.758 8 0.821 2 0.930 2 0.959 4 0.9850 0.910 0
10 0.932 4 0.943 4 0.928 9 0.695 3 0.817 4 0.929 6 0.970 1 0.9855 0.910 2
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Effects of compound additives on growth performance,
carcass traits and meat quality in broilers

WANG Xiao-ming' QIAN Hui-yue’* YANG Dong'

1. College of Life Sciences ,Jianghan University ,Wuhan 430056 ,China;
2.College of Science » Huazhong Agricultural University sWuhan 430070,China

Abstract In order to study the effects of different combination of regulating facts on growth per-
formance,carcass traits and meat quality in broilers,630 one-day-old healthy avian broilers were random-
ly assigned into 21 groups (including one control treatment) ,the control treatment was fed by normal di-
et,and the rest 20 treatments were fed by fifteen kinds of experimental diets. Each of three experimental
factors (compound vitamins,compound trace elements and compound active additives) was designed to 5
levels. After 49-days’ growth trail, the mean weight of broilers, the feed efficiency of broilers, breast
muscle/live weight of broilers,and the abdominal fat rate.the pH value, the water holding capacity,in-
tramuscular fat,crude protein of meat in each treatment were better than those of the control treatment
(P<C0. 01). The multi-parameters comprehensive evaluation and optimization of mathematical models
showed that the carcass and meat quality of broiler were the best when three compound additives in the
diet was 1 672. 64 mg/kg compound vitamins (Vg 254, 91,V 283. 23,V 4 248.51,V40.43),2 888. 10
mg/kg compound trace elements(Fe 77, 84,Cu 90. 81,Mn 116. 75,Cr 0. 78,Zn 142. 70,Se 0. 193), and
1 885.01 mg/kg compound active additives(betaine 1 767, 53, allitridum 81. 40 ) ,respectively. These re-
sults indicated that the optimal ratio of basic nutritional factors and regulatory factors could improve car-
cass traits and the meat quality of broiler.

Key words compound additives; broilers; growth performance; carcass traits; meat quality; com-

prehensive selection index
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