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The effect of dietary Vs on growth performance.,meat quailty.,
immune function and antioxidant capacity of broilers

WANG Xian-hui, LIU Fu-zhu,NIU Zhu-ye, GAO Yu-peng,ZHANG Yan-fei,
GAO Yong-hong,SHEN Hui, WANG Ai-yin, YANG Zheng-jun

(College of Animal Science and Technology , Northwest A& F University ,Yangling , Shaanxi 712100, China)

Abstract: [Objective] The purposes of this study were to evaluate the effect of dietary vitamin C on
growth performance,meat quality.immune function and antioxidant capacity of 42-day-old broilers. [Meth-
0od) 240 one-day-old Avian broiler chicks were randomly divided into three treatments with eight replicates
of ten birds. Birds were fed a corn-soybean meal basal diet supplemented with 0,150,300 mg/kg vitamin C
respectively. The trial period was 42 days. We determined the index of growth performance, meat quailty,
immune function and antioxidant capacity of broilers in the experiment. [Result] The results showed that
the dietary Vitamin C supplementation could significantly increase the daily gain and the daily feed intake
of broiler(P<C0. 05) ,but feed/gain ratio was not significantly affected; Compared to the control treatment,

adding 300 mg/kg of vitamin C significantly increased the breast muscle rate, declined the abdominal fat
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rate and liver rate(P<C0. 05), significantly increased the b* value of breast muscle in the trail groups,re-
duced the L* value of leg muscle(P<C0. 05) ,and also had beneficial effect on the water-holding power and
tenderness of leg muscle, improved the quality of the chicken meat; The group of adding Vitamin C 300
mg/kg had significantly higher Thymus index, Burse of fabricicus index and Newcastle disease antibody
level than the control treatment(P<C0. 05),improved immunological function of broilers;compared to the
control group,the Vitamin C level in serum and breast muscle,the SOD,GSH-Py activity and T-AOC level
were significiantly higer in the 300 mg/kg supplementation(P<C0. 05), which eliminated the free radical,
and then improved the antioxidation of the broiler’s body and meat;In the cold condition of 4 °C,adding
Vitamin C significantly decreased the lipid peroxidation process,inhibited the peroxidant deterioration co-
operating with the antioxidase,thereby prolonged the meat’s shelf life. [Conclusion) Finally, dietary 150
mg/kg V¢ supplementation significantly improved the growth performance of broilers,and supplementation

of dietary V¢ at 300 mg/kg could significantly improve the immune function and antioxidant capacity of

body and meat,decline the lipid peroxidation during refrigeration,and prolong the shelf life of meat.
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Table 1 Ingredients and nutrient level of basal diet

AL o Al AT 1~21 HEE 2242 FIS

Ingredient 1521 gi{ays 22g742gdays Nutrient Level 1—21 days 22—42 days
%K Corn 608. 7 659. 7 fRIBHAE/ (M] - kg 1) ME 12.2 12.5
KM Soybean meal 300. 1 242.8 MEH /(g kg™!) CP 200. 0 186.0
E K3l Corn oil 9.1 14.0 £E/(g+ kg~!) Ca 10.0 9.0
FEKEEK Corn gluten meal 30. 0 40.0 AW/ (g kg 1) AP 4.5 3.5
MR %45 Dicalacium phosphate 20.1 13.9 iz /(g kg™ ') Lys 11.0 9.0
£ ¥ Limestone 12.5 13.0 FERAW/ (g kg ) Met 5.9 3.5
Al Salt 3.8 3.3 E?‘%{Z%tﬂjlﬁiﬁ%tﬁil‘/ys 9.0 8.6
SALALGE Choline 1.0 1.8
BAEAM Lys 1.9 1.0
HEM Met 2.9 0.5
PR Al Premix 10.0 10.0
44} Total 1 000 1000

7 kg TR AP &4 Va 11000 TU, Vi, 3740 TU, Vi,

5.1mg. Vg 2.2 mg.Vp, 6.6 mg,Vp, 5.1 mg. 2 R4S 13. 5 mg. KHELE 44 mg. it

fig 1.0 mg. A ZE 0.2 mg.Mn 108 mg.Fe 100 mg.Zn 88 mg.Cu 9.6 mg.I 0.3 mg.Se 0. 23 mg,
Note: The vitamin/mineral premix includes(per kg feed) : Vitamin A 11000 IU, Vitamin D; 3740 IU, Vitamin K3 5. 1 mg, Vitamin B, 2. 2

mg, Vitamin B, 6. 6 mg,Calcium pantothenate 13. 5 mg, Nicotinic acid 44 mg, Folic acid 1. 1 mg, Biotin 0. 2 mg,Mn 108 mg, Fe 100

mg,Zn 88 mg.Cu 9.6 mg,I1 0.3 mg,Se 0. 23 mg.
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P2k 150 1 300 mg/ kg I o R AFXS B - 34 H 3 ot &2 47
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(P<<0.05),2 Mk m 2 % A W F (P>0.05); (P<<0.05),2 MR 2 F A EE(P>0.05),
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Table 2 Effects of vitamin C supplementation on the growth performance of broilers

Ve BRfnsE/(mg « kg™h VY H R/ g FHHREE/g A
Ve content Daily gain Daily feed intake Feed:Gain
0(CK) 48.744+2.01 b 104.79+11.95 b 2.154+0.20 a
150 56.28+1.96 a 109.18+10.21 a 1.9440.14 a
300 54,08+2.14 a 107.0849. 14 ab 1.9840.21 a

W R FVEAE SR A /NG T b8 R 22 5 B3 (P<<0.05) . T &M,
Note:Data with small letters in the same row indicate significant differences (P<C0. 05). The next table is the same.
x3 Ve WAFBEEEENIMI

Table 3 Effects of vitamin C supplementation on the slaughter parameters of broilers

Ve Bn#/(mg « kg™ &%) % REE & Y7 LB/ U ML/ %
V¢ content Yield of carcass Half eviscerating rate Total eviscerating rate Breast meat rate
0(CK) 93.2140. 23 86.10+0. 63 73.1140.79 10.09+0.32 b
150 94, 4840. 48 86.2540.76 73.2140.62 11.12+0. 37 ab
300 93.42+0. 60 88.65+0.78 74.0840.92 11.35+0.36 a
Ve i ini/(mg « kgD 5 L2 / %% JE g 2/ %% JF 5 it/ 2%
Ve content Leg meat rate Abdominal fat rate Liver rate
0(CK) 9.38+0.17 2.64+0.10 a 3.52+0.24 a
150 9.98+0. 35 2.47+0.37b 2.95+0.13 b
300 9.7140. 30 2.444+0.43 b 2.9740.25 b
2.3 @I Ve X RFB A &R R 2.3.2 W WM SXPRAAML. HE Ve BnKF

2.3.1 M M EA4RKYLHR Ve BIMAKFEH
150 F1 300 mg/kg B, PIAT XS M LAY 2% 7K 2 Al pH
1B 55 0T R ZH A B 3 5 A AIG R 945 B L Ay 89 1) 0 A 4k
AN E(P>0.05) (HE M 150 mg/kg 4 2 T+
FAFG TR I 300 mg/kg 21 5N R e AT g
LRy L fEA a2 A5 E IR (A2 R AR EH (P>
0.05),b" fH5 X AL At/ 5 B 2/ T 18.87%
M 12.38% (P<C0.05),2 M I 4 ) 2% 5 R B %
(P>>0.05),

150 F1 300 mg/kg B, AIAF X R LI 2% K 24 43 531
B T 20. 98 % F1 26. 40 % (P<C0. 05) , 5§ 4] 11 43 5
FEAR T 16.48% Fl 15. 72% (P<C0. 05),2 ik 40
] 2% B AR B2 (P>0. 05) ; pH (B Fla” A 5 AL
Fomb EHE EANGEH HERHYAEE (P>
0.05); H# Ve W mKFk 150 mg/kg 0. AAF XS
BRALAY L fE 5% B AL B AR T 11. 8896 (P<C0. 05),

B 300 mg/kg A LAT AR B 022 A B
(P>0.05),

x4 Ve RFEARRE I

Table 4 Effects of vitamin C supplementation on the meat quailty of broilers

Ve @S/

M )l Breast muscle

(mg - ke ) Sk F/ % WY 41/N pH fi , . .
Ve content Water-loss rate Shear force pH value L a b
0(CK) 12.77+0. 64 18.55+0.93 6.3440.06 45.2941.43 11.1640. 38 20.83£0.75 b
150 12.8940. 16 19.59+1.02 6.0940.07 45.4640.55 10.4140. 45 24.76+0.56 a
300 12.1740. 41 16.07+1. 29 6.25+0.10 48.114+1. 64 11.68+0. 84 23.4140.55 a
Ve B/ BEAL Leg muscle
(mg kg D) KIK#/ % 54171 /N pH fH S ) )
V¢ content Water-loss rate Shear force pH value L a b
0(CK) 22.31%£1.24 a 27.86+E1.13 a 6.5340.08 52.29+1.91 a 12.3240.33 21.1240.91
150 17.63+£1.38 b 23.27+£1.26 b 6.38+0.08 46.0842.01 b 12.6240. 60 22.30£0. 41
300 16.424+1.46 b 23.48+1.54 b 6.4640.02 47.6740. 85 ab 11.30%0. 39 22.5140. 46

2.4 &M Ve SMAFBRZIEENZM

# 5 FRW, B Ve BInKFR 150 F1 300
mg/kg B, AT X M BR 48 05 % B4 43 ) B
51.23% i1 43. 86 % (P<C0. 05), 2 ANk 1 41 [i1] 2%
AN E (P>0.05); % K %484 F &, Hrp 150

mg/ kg N2 5 %) B4l 25 5K 1 3% (P>>0. 05), 300
mg/kg W INALE X A4 T 31, 1826 (P<C0. 05)
[ JUE 48 BOF E W i BRI RO 2 R R B S
AN (P=>0. 05) 5 1L 87 08 B Ak 7K o 2 B
G Hi 150 mg/kg I N4 5 XF B4 25 55 N B 3%
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Table 5 Effects of vitamin C supplementation on immunity of broilers
Ve Wit/ e 2 7 B by 5 1 i Bk VR 35 £ IR BT A TR
(mg * kg™ 1) Thﬂ@ﬂ;kfalé% Burse of fabricicus Sﬂ?ﬂ&*ﬁ’iﬂ( Ceacal tonsil Newecastle disease
V¢ content ymus mdex index pieen ndex index antibody level
0(CK) 3.26£0.21b 1.864+0.17 b 1.2240.19 0.24+0.09 6.50+0.34 b
150 4.93+0.35 a 1.874+0.21 b 1.06+0. 81 0.184+0.08 7.0040. 25 ab
300 4.69£0.33 a 2.4440.06 a 1.0740.17 0.2140.03 7.50+0.22 a
2.5 HmVe AFBLEFNARIEMLIEERN  (P>0.05,T-AOC F it 2 P02 ] 2 5 3% (P<
A1) 0.05), HHR Ve #hKF4 150 F1 300 mg/kg W, 4
2.5.1 dikdAAcdssn R 6 Al HMR Ve I8 (FX9Igh MDA & & 2 R 3 B 25 7 oK 8 3%

AR 150 Fil 300 mg/kg I o A4 1L 3§ ) Ve
Er R B R T 9. 50 %0 N 12, 54 %, 22 R 1Y
A K (P<C0.05).2 Nt i 4l fa) 22 5 A I %
(P>0. 05) 3 SOD ¥ ¥ F &5, Ho 150 mg/kg 5 il 2H
55X A 25 5 oK 58 B 3 K P (P=>0. 05) ,300 mg/kgifs
TN R 4142 5 T 8. 380, 22 ik i 3 K (P<
0.05),2 AN R IR 7] 22 5 AN 1 3 (P>>0.05), V¢ 150
mg/kg BT A I H GSH-Px Al T-AOC & #E
BN BRI A T4 R (522 57 2R 3K B /K7 (P=>0. 05)
300 mg/kg WRANLLAY GSH-Px il T-AOC £ f 4% 1
LAY R E T 10 46 YORI27. 17 % , 2 513K i E K F
(P<<0.05) ,GSH-Px & #t 2 U0 21 ) 22 57 A (. 3%

K (P>0.05),

2.5.2 JAMAEAALIEAR HE6 ATH, HR Ve iR
JZKSF- R 150 F1 300 mg/kg B A AF 3 Mg L Ve
B R N R A Ay I = T 19. 28 %0 F 26. 99 %0, 22
SR B K (P<<0. 05) .2 AN R B 4 1] 22 5 8 2
2 (P>>0.05);SOD fl GSH-Py 7 & 5 X%t 414 Lt
PR B A 0 25 5ok Gk B K (P>>0. 05) 5 T-
AOC &5 ThE, Horp 150 mg/kg B NgH 5 %) R 40 22
BAREFE(P>0.05),300 mg/kg ¥ i 4 %5 % B 40
BT 20.08% (P<C0.05),2 AN 41 7] % %R i
% (P>>0.05); MDA & g 5% AL R [, (B 22 % R
ik F K (P>0.05),

F6 VoAFBMLENAMRREN TR

Table 6 Effects of vitamin C supplementation on the antioxidation in serum and breast muslce of broilers

Ve it/

I35 Serum

(mg + kg™ ") Ve/ SOD/ GSH-Pyx/ T-AOC/ MDA/
Ve content (pg*mL™ 1) (UemL D) (U+smL b (UemL™ Y (nmol + mL ™)
0(CK) 26.3140.70 b 246.34+10.36 b 326.89+2.83 b 16.23+1.19 b 5.1940. 80
150 28.8140.97 a 251.3049. 74 ab 337.36=414.33 ab 17.8540.64 b 4.774+0. 26
300 29.6140.65 a 266.99+11.32 a 361.07+9.89 a 20.6440.38 a 4.30+0. 27
Ve Wi/ M L Breast muscle
(mg * kg™ 1) Ve/ SOD/ GSH-Px/ T-AOC/ MDA/
V¢ content (“g_mg,1> (U+smg 1) (U+mg™ ) (U+smg ") (nmol » mg™ 1)
0(CK) 4.15+1.25 b 36.9640. 94 342.30E11.47 9.6140.94 b 0.274+0.03
150 4.95+1.10 a 37.7941.43 347.24+13.04 10. 601,15 ab 0.24+0.02
300 5.2740.84 a 39.7240.98 344.91+9. 82 11.54%1.31 a 0.26+0.02

2.6 Fm Ve AFBHALHIEFIRMLE

(P>>0.05); A4 4 f1 8 X,150 mg/kg Fm4l

FE B9 i

ME7ATLUAED, SXTEAM, Ve imAan
S ILAE 4 °C R .48 0,2,4,6,8 KH MDA
RV TH, KPR e 0.2.6 R.EHEFADE

MDA & 5 HAh 2 41 22 % K 8 3% (P>>0. 05),300
mg/kg ¥ N0 2H % %F B 41 23 S B#AR 17, 95 % Fit 18 %
22 Yk B3 K (P<<0. 05)

R Ve MAFBARSEE MDA & EH 0T

Table 7 Effects of vitamin C supplementation on the concentration of MDA in breast muscle of broilers storaged at 4 C

Ve Bt/

MDA &4 /(nmol * mg~!') MDA in breast muscle

(mg kg D 0K FEES 4K 556 K 58K
V¢ content 0th d 2nd d 4th d 6th d 8th d
0(CK) 0.272+0.03 0.3240.12 0.392£0.09 a 0.4540.13 0.5040.11 a
150 0.24+0.02 0.29+0.09 0.36+0.11 ab 0.414+0.15 0.45+0.17 ab
300 0.26+0.02 0.294+0.11 0.32+0.08 b 0.36+0. 14 0.41+0.13 b
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