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KK Vi s N7k 3 52 B 8] 3 7 4F 38 AR A
S BEEMER 0

Rpeat, Faxt.x WL E ELERRELHANELRE R MRS
(1 BCAARR k2% Sh BB BTG B 7121002 W RHE K% ShBURHE e T ¥ 471003,
5 VR HE S B TR ATIRLZS 7. BRTS B 710200)

[ ZE] [EMY TS 20 g/kg WM AAT S H AR RAAGEE R ECVe) B INK T K B 52 110 7 I s 18] 5 5 bR
PRIl T B 4 "C ¥ AR A AR PR RS2 O 5 BRI TR AR Ve B3R i 8 PR R ARG . K07 1] 0% 315 H 21 A b
Cobb MEtE AT BERL 2R 7 (1 AXF IR 6 MR A5 EEHEL 9 R, T RAMABEER ARV &
0 30 mg/ke) s I ZH R ] 2 X3 I 73t b FRIA Ry Ve JKF (60 Fl 120 mg/kg) FIES AN 8] & 52 /T 7,14 A 21
A, 42 H RIS SRAE I BB PR K G BT ) cpHL IR Ve B 4 CCREES 0,2,4.6.8 KA 1 (MDA) & 4,
[455 Y BE B RIR Ve KOF BB I0 B8 i s ] A S 4 AR IS BR PR Ve 3 d 35 48 L B K 1 2k V2 i 58 0,2.4,6,8
R MDA & i B3 PRI (P<C0. 05) . Vi ¥R BIZK T L8 fin b ] B B A 6 TR 1R 89 40 0 pHLL TR 68 09 5% il 25 5 K T 3%
(P>>0.05), [&518Y 7R 52T 21 d ml A7 XS HAR CGE 20 g/kg SERRIHD H IR0 120 mg/kg KR Ve, 7] 35 1 0 Bl A
Ve Frit 3w R K 4 °C ¥ IR i i SR AR M B0 I it BT T A K L PR AR
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Effect of natural vitamin E levels and duration of supplementation
on thigh meat oxidative stability of broilers
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Abstract: [Objective] This experiment was conducted to investigate the effect of dietary supplemented
natural vitamin E (Vi) levels and duration on thigh meat quality and oxidation stability of thigh meat re-
frigerated at 4 ‘C of broilers. [Method) Cobb cross broilers (n=2315,21 d old,female) were randomly allot-
ted to 7 treatments (1 control group and 6 experiment groups) with 5 replicates of 9 broilers each. The con-
trol group was fed basal diet (Vi:30 mg/kg); The experiment groups were a 2 X 3 factorial experiment
with 2 dietary Vi levels (V;:60 and 120 mg/kg) and 3 durations (7,14 and 21 d prior to slaughter at 42
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d). The drip loss,shear force,pH,meat colour, Vi and the content of MDA in thigh meat refrigerated at 4

‘C for 0,2,4,6,8 d of broilers were measured. [Result) Increasing natural Vg levels or duration of supple-

mentation significantly increased the content of Vi, decreased drip loss and the content of MDA in thigh

meat refrigerated at 4 C for 0,2,4,6,8 d (P<C0.05). Vg levels,duration or their interaction did not influ-

ence shear force value,pH or meat colour in thigh meat (P>>0.05). [Conclusion) The basal diet (2% lin-

seed o0il) combination of 120 mg/kg natural Vi during the 21 d prior to slaughter increased retention of Vg

in thigh meat,enhanced water holding capacity and oxidative stability during refrigerated storage and im-

proved thigh meat quality.

Key words: natural vitamin E;oxidation stability; meat quality;broiler
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Table 1 Ingredient composition and nutrient levels in the basal diet

H R ZH i Ingredient it /(g + kg™!) Content B FAE 4R Nutrient index 35K Nutrient level

F >k Corn 546. 62 LR/ (M] « ke™!) AME 12.5
7M1 Soybean meal 300. 00 MHEH/ (g kg ) CP 200. 0
k) Cottonseed meal 50. 00 45 /(g » kg™!) Ca 9.5
/NFE#k Wheat bran 30. 00 B/ (g kg ) TP 5.8
VR Linseed oil 20. 00 e BE/ (g kg™ ') NPP 4.0
EK¥EH Corn starch 20. 00 #E R/ (g« kg™ 1) Lys 10.0
&% 2 DL-Methionine 1. 00 ERAM/(g+ kg !) Met 4.0
£i ¥ Limestone 16. 00 EHER AR/ (g kg™ 1) Met + Cys 7.6
R A 45 Dicalcium phosphate 11. 00 /(g kg ') Thr 8.0
B h NaCl 3.00 &R/ (g kg Trp 2.5
AL Choline chloride 1.00

iR Bl Premix 1. 30

4 2 fiff Phytase 0.08

TR R A A ke H R EEAE Bk 60 mg 5F 40 mg. 4 8 mg.4h 60 mg. il 0. 48 mg. A 0.36 mg.Va 10 OOOIU‘VD:S 1 000 TU, Vg 30 mg.,Vk
1.5 mg il % 1.76 mg B % 8. 64 mg MR 29.7 mg\VB6 5.88 mg\VBI2 0.03 mg.7Z MR 17. 64 mg MR 2. 85 mg. A& 0.3 mg,

Note: The premix provided per kilogram of diet;:Fe 60 mg,Zn 40 mg,Cu 8 mg,manganese 60 mg,I 0. 48 mg,Se 0. 36 mg, V, 10 000 1U,

Vp, 1000 IU, Vg 30 mg,Vk 1.5 mg, thiamine 1. 76 mg, riboflavin 8. 64 mg,niacin 29. 7 mg, pyridoxine 5. 88 mg, Vy, 0. 03 mg,pan-

tothenic acid 17. 64 mg,folic acid 2. 85 mg,biotin 0. 3 mg.
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BRIGELT L 45 K AR Vi I8 K B I [) % P A 38 i PR 4 A A 52 1 B9 2 1) 55

FEFERl H OB P 43 5078 60 A1 120 mg/kg B K
SR Vi B 50 H AR,
1.2 RWigit

A3 50 7E TR IR 35 2R (i ) M ek A BR 2 ) Al e
WA B AT . # 315 H 21 H i il FE Cobb MEME A
FFXGREAL 3R 7 4 (1 AR REZH AT 6 ANk g 4D » B
Mo ELE. BEL 9 HAG, XA m R H R
(Ve &8 30 mg/kg) ; il S 2l 2k H 2 X3 ] F 1%
Pt A F R R SR Ve K (60 Fil 120 mg/kg) M
PN R] O SERT 7,14 R0 21 &) KER Ve ARE
ADM /A &] ( Archer Daniels Midland Company) 4=
FE s dro R H B EE R IR & N 51, 5%, i TN A ik sk
AP AT BR 2 W) E

X E B 25 C LB HOBME 23 h, HUERR T
WMAEAT. IR HAREE 3 W IR R, B B R
BRI,
1.3 MEHERKRTE

TE 42 B, A4 HE S BEPLA R 2 H4% iz Ak
FRZA B 5 1 A XS . 28| 12 h 5 31T B 52,
FHUH I A ST o 3 R A R PR (2 R g I R 4
AELA B0 N C 5 B O A, 0 v K R R
7Y 07 pH fE A K% Z#E(MDA) & & .
13,1 A&A pHWE.: 25 T RAFGRESER 45
min Fl 24 h(4 CHEHO B}, ¥ CyberScan pH 310 [jj
KEER pH THREFHIAFFBE ALY 1 em AL, B2 H
pH & . 5 5ie pHus win #1 pHouno

PR (5,0 5 : 5% ] CIE-Lab 143, J§ WSC-S #I {5,
ZH 2 WA JE 52 5 45 min(4 “C 770 B A ) 5
JEME (L) LT BE(E (a ) R (b ),

KA A2 - AT XS B 52 )5 45 min N FREUE
PRELI R PR 2 30 g T H F A4S IEm4Eh R

DL A P BRI BE L B T 4 CUKAE N 24 h I ICHS AR
FHUE AR 24 T R MK 73 J5 PR BT 6 . 113300 K 3 2k
KPR R = (AT B aE — M R a) /Al R
7 X100%,

BY) S EI E < SR H C-LM3 BU% = UL A B
G 2 R P 5 U) T, S8k AT 15 kg, B YR
200 mm/min, WWLEF4EF47 77 M 87 T K 2y 3 cm,
FeA 1 em B 1 em WAL AW T O L7 5 HL
2 Yk 2 E 5 1 AT BT I
1.3.2 #AAmiz MERRS Ve 4 CHRIEK
% 0,2,4,6,8 X MDA & it , BAREAEHL0 & (1
TR AR Y TR D Ul B AT .
1.4 HELERSGITSH

K H SAS V8 & i 14, Lh One-way ANOVA
Ry X H s E 47 J7 22 43 1 il Fisher’s LSD £ # [
. R GLM R X 6 A # gk 4T 2 X3 W F 4
Br.
2 iR 5450
2.1 BMEAMERK Ve SIAFBRERSROZMN

2 2 AT AL, 53 60 mg/kg K4k Ve 414
e A8 120 mg/kg KR Vi 2 A AT 349 TR PY 3 K 5
R E AR (P<C0. 05) 3 %44 21 d BRI KR Ve
FES2 i 7 d i Ve 2R PR TR K 5 2% 3R 5 2 R AR
(P<C0.05), 51 14 d IR Ve 5507 7 A1 21
d I RAR Ve BRI R R E R AR Z (P>
0.05), KK Ve BINAKF5 ¥ st ] 59 58 5 AE H
Xof T PRV K 488 2 5 e 22 5 B 3 (P<Z0. 05) 5 R4 Vi
TSN K P e ) B 52 HLAE X R P pHLs i
pHoiw APH L BF Y ) KR8 L (a”™ K& b {H 5 2
¥R EE(P>0.05),

x2 RAE Ve FMKERFMEENAFBERF 24 hBBAFKBRE TN AE. AEE pH B0

Table 2 Effects of natural Vi levels and duration of supplementation on water drip loss (WDL) ,shear force value (SFV),

meat color(L* ,a" ,b” )and pH within 24 h postmortem of thigh meat of broilers

Ve IR/ Ve \?‘]ﬁbu K ¥ pH {& pH value A {4 Muscle color
(mg « kg™ ") )/ d LR/ % J1/N
Ve level Vi duration WDL SFV PHu5 min pHain ApH L a” b*

0 0 1.24 a 31. 67 6.75 6.17 0.58 38.93 15.50 21.25
60 7 1.23 a 33.05 6.75 6.19 0.56 40. 50 15.54 20. 37
60 14 0.98 b 32.00 6.70 6. 14 0.57 41,41 15. 54 21.23
60 21 0.91b 32.19 6.72 6.15 0.56 39.53 14. 90 20. 52
120 7 0.97 b 31. 23 6.73 6.19 0.55 38.01 15. 30 20.95
120 14 1.04 b 31.43 6.72 6.16 0.56 38.88 15. 86 22.58
120 21 0.92 b 31.63 6.75 6. 20 0.54 42, 89 15. 87 20.55
A bR Pooled SEM 0.03 0.36 0.01 0.02 0.01 0.93 0.38 0.45
P {f P value < 0.001 0.897 0.785 0.951 0.948 0.857 0.997 0.799
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4% 2 Continued table 2
Ve BIKF/ Ve Bin K LIR7)] pH fii pH value A 4 Muscle color
(mg+ kg™ ]/ d Bk % J1/N
Vi level VE duration WDL SFV pHu5 min pHas ApH L a* b*
F R Main effects
60 1.05 a 32.41 6.72 6.16 0.56 40. 48 15. 33 20.71
120 0.98 b 31.43 6.73 6.18 0. 55 39.93 15. 68 21. 36
7 1.10 a 32. 14 6.74 6.19 0. 56 39. 26 15.42 20. 66
14 1.01 ab 31.72 6.71 6.15 0. 56 40. 14 15.70 21.90
21 0.92 b 31.91 6.73 6.18 0.55 41. 21 15. 38 20. 54
75 5% 3 P Source of variation P {f P-value
Vi /K3 Vi level 0. 047 0.256 0.583 0.565 0.531 0.795 0. 681 0.565
Vg Wit e Vi duration 0.001 0.919 0.415 0.691 0.962 0.755 0. 946 0.551
Ve B Ve BT 0 0.786 0. 620 0. 852 0. 934 0.439 0. 842 0. 890

Vi level X Vi duration

TEKIR Ve BRI ] g A 4738 2 5 KK R SRR 5 bR oA [/ /NG 5 8 8 22 5 3 (P<<0. 05) . F &[],

Note: The duration of natural vitamin E supplementation is days prior to slaughter of broilers;values within the same column with different

letters mean significant difference (P<Z0.05) ,the same as follows.

2.2 HIRHFEMRA Ve XAFBER V. SER 4
CrRBELTBESENMm

2 3 Al AL, 5% 60 mg/kg KK Ve M
FE. B 120 mg/kg KR Ve HNAFXOBRIA Ve & &

BERAN(P<C0.05); 32/ 21 d MM KK Ve 4R

WY Ve SRS 7 d KK Ve 418 F 3 m
(P<<0.05), MSEaT 14 d iwmdl 55287 7 #1 21 d 3
TR Ve &2 RARE(P>0.05); KK Vi
TIN5 9 Bt 8] %) 28 B AE FHXTBR Y Ve & &1
AR Y N T E

F 3 R Ve BMAKERFMETEX AFIBERRE Ve 8K 4 CREE MDA 22N
Table 3 Effects of natural Vi levels and duration of supplementation on the concertration of
Vi and MDA and in thigh meat of broilers stored at 4 C
Ve UK/ Ve B Ve G &/ MDA &4 /(nmol » mg~ ') MDA content
e %o xR FEES FUES FRES FEES
£ leve E duration £ content 0th d 2nd d 4th d 6th d 8th d
0 0 2.03 ¢ 0.47 a 0.49 a 0.54 a 0.63 a 0.71 a
60 7 2.05 be 0.42 ab 0.48 a 0.50 ab 0.55 b 0. 64 ab
60 14 2.10 be 0.33 cd 0. 38 be 0.41 cd 0.43 cd 0.56 bc
60 21 3.06 b 0. 31 de 0. 34 bc 0.38 cd 0.41 cd 0.49 cd
120 7 2.57 be 0. 38 bc 0.40 b 0. 43 be 0.47 ¢ 0.53 cd
120 14 4,40 a 0. 30 de 0.33 ¢ 0. 35 de 0.40 de 0.45 d
120 21 4.39 a 0.26 e 0.26d 0.29 e 0.33 e 0.34 e
HEAPRUER Pooled SEM 0.22 0.01 0.01 0.02 0.02 0.02
P {4 P value <20. 001 <0. 001 <0. 001 <20. 001 <20. 001 <20. 001
FERLW Main effects
60 2.40 b 0.35 a 0.40 a 0.43 a 0.47 a 0.56 a
120 3.79 a 0.32 b 0.33 b 0.36 b 0.40 b 0.44 b
7 2.31b 0.40 a 0.44 a 0.46 a 0.51 a 0.58 a
14 3.25 ab 0.31b 0.36 b 0.38 b 0.42 b 0.50 ab
21 3.73 a 0.29 b 0.30 ¢ 0.34 b 0.37 b 0.42 b
75 S5k JE Source of variation P {f P-value
Vg 7K3F VE level <20. 001 0. 046 <20. 001 <20. 001 <C0. 001 <20. 001
Ve ¥ hnag[a] VE duration <0.001 <0. 001 <C0. 001 <0. 001 <0. 001 <0.001
Vi JKF X Ve I 1 0.133 0. 890 0. 654 0.764 0.414 0. 804

Vi level X Vi duration

M 3 AT LLE H, 58 60 mg/kg KRV,
AUAHEG BN 120 mg/kg KK Ve ABRA 4 CA K
%5 0,2.4,6,8 K MDA & & i L (P<<0.05) ;%
Ar 21 d W INKAR Ve BRI 4 C¥ s 0,2,4,6,8

K MDA S tb 587 7 d i Ve 48 3 L (P<<
0.05) 5 Vi B 7K ~F 5 & sk [0l (9 28 5 AF X
R A g FE T MDA & it (19 52 W 22 7 A B E
(P>0.05),
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3.1 HEHFMRK Ve 3 AFEHE A &RNZE

T KB R R B4 S LR ROk ) i Febn, H S
WU Z2 K ) S AR SCOC R, BRI G A 19 50K
2R E IR SE B BT, Ve BT B S
A2 T M BB B 1k U401 w5 N 1 S Ak L 4E R 4T
i FEE 1 56 B Pk L B AR B3R A0 A DA 2D R K AR
KU, Vi B RE AR N BT AT XS B PR K 5
KU, Li VYRS R L BN 100 & 200 mg/kg
Vi ] G 2 AR R AF Y R A % K 5 K . Kennedy
AL RS R LW N 200 mg/kg Vi 2 AT XS B A
4°C¥ a4 d FE KB w T 75 500
mg/kg Vi 4. ALK FY, SKFERA Ve 1]
WAL PRI AP 0 JB P 1) R /K 450 2R X S A i Ve 45
W—F0, M H 2K KR Ve 3 At 18] ] [5G BE A) i
AR L R R B R AT XS H AR Ve KOF B 3 in
SR Bt (] G S K, R R B Ve DU I, KRR
Vi 7K S I )% PR €8 00 5200 22 5 1 b 33X 5
Young % RF 5T 45 B — .
3.2 BRAMERA Ve XAFBREA Ve EERK 4

CTREBELREENZ I

AR5 & B AT B’ P Ve & B H R KR
Vi & B 1 4R 5, X 5 Jensen 45| Lin
Y Chae %Y e Kim P2 R 98 25 3 — 80, A
R L, AT YRR A Ve & Bl S2 A0 H R KSR Ve
TSNS (] 9 2 TG . SE AT 21 d WK Ve 4
BRAE Ve S EHER 7 dBIMKK Ve 4851
. Bou %55 B gy B, 5 %t B LA 1L, PR AT X 52
A 32 143 d HH PRI 150 mg/kg Vi, ¥yal @ %
PEEBE o EFE SR

MDA J2& F B 55| 19 5 5 i 48 Ak i 72 o A i
) — R 2 W) 5 JHE AT AR Sy S B R 41 A% R 4R 1 BT
KW B ) S HK 5 BR AR A2 ) R 43 T I DI RE S 5 R 41 i 4
B i8R MDA & 0] ) Befk 48 3 K OF
Fg it AL R . P20 R k2= A Ve
[ERTAE i I Sl =W o ) AN T B S A [ L S
Guo FE-Y WF 58 & B, A7 X9 SE Ak H KW Jm 100
mg/kg Vi A W EREAL 4 T 4 KR A& L %
il 2 I 4 I3 2 k. Goni 2502 fFGY 3 B, 5 % BE 20 AH
Fo S AE RS B RN 200 mg/kg ot F B S R
fi M R 0~ 21 H %) . nl 5 3% FRAIK M A K R A
4 C¥mE 1,4,7 d ) MDA 7 . Brenes &M 7
HRRPE I 200 mg/kg o4 & By i B2 B 17 M2 21 ~

42 Hi AT 25 R R I XIS A W 4 “C ¥t 1,
4,7 d Wy MDA & &5 34 F LT 4., Kim
SIS 2 B, A SRS BRI N 100 K 200 U/kg
HEEW, A BB A CARK 1.3,7,10 d RAFG
BRA Y MDA &k, ARIGZ5 R 5 1l b o8 45 2k
. HAR RN K K AR Ve, 1] I 35 PR S 0,
2,4,6.8 KAMFWYHE A MDA &, ARXEHTH
AP R B 0 43480 2 00 S SRR 1T (s i ) PUF A 5T
L. Ve MR X 88 PUFA gk % 4k i fin ek
HOA B ow IR TR AR K S Ve W 0 41 bR A
MDA i, AR5 45 1R B KK Ve Wi
B[] ) SE 4, PP G IR ) MDA 5 5 i . X 5
Bou 4 B i 52 45 3 — 8. Ve FEAK A 17 XS B A
MDA & 5 IR S L B Ve I8 00K S (09 384 i & 38
) A S, R PR Ve DB N D 2% TS R 4 i
AALTE .

4 %

Bl H R KR Ve B3 K- B 42 w85 L 3 i 1] 4
S AAFIS BRI Ve & BRI KK e 4 CHR
JR A T MDA 14 3% 1 R AR 3 W AE & i 4 8 2 0
SRR B4 PR ARG HORR R BRI R AR Ve T B AS TA)
il L i e R P AR E P S R LB 2R TR A
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