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FE . [ B ] AR B ER SRR A IR [RIZK P2 T % RS LR 5 BT RB E T RE 2, [ ek DI e B 1 H
FREAGE R HEE I RY 256 H BEHLAY R 4 240, 194 8 AN BT 8 HAY, X I A A M SL R AR R 550 2 A SE A A R
H A I 250,500 A1 1 000 mg-ke™' AT, ERIHES 42 K AR 1 R TR 1Y Y R SE BURE I E XS A
B KA A R WTIR B i BRI bR, [ G5FR]5 0 REATA L, SRR FR S N 250,500 1 000 mg- kg™ 7T R E AR
T RIS SS 24 F0 48 h BT ZK LG (P, <0.05) , BRI 250 55 500 mg - kg™ T 43 31 R AR g JIL Ay 28 38 1 2k S BT U i (P, <
0.05) , #5111 500 1 1 000 mg-kg™' 4T 52 T ML pH,, , (L (P,<0.05) , 51N 500 mg-kg ' 7 T W FFEAR T XS L A
K B S IR ( T ) B (P, <0.05) 5 ARIAR RS T B S IN 55 pH,, 8. 24 71 48 h AT K I 2 SR VE L — R A6 (P, <0.05) ,
TERG AR & B 7 T, SRR R B8 i 250 1 500 mg - kg™ 2 T S N T ALY Mg JUL A R B R A i (P, <0.05) , ¥R 500 A1
1000 mg-kg™' A T RS T RSP 464 — I B A 2 R G DR (PUFA) & (P,<0.05) , [AlAT 500 mg- kg™ 7 T4
e UL E R R R 0 — - DO e — S TR i B AN (Pr<0.05) , 1 000 mg - kg™ % T 2H g WL b v — 3 il iR & 2 B 25 ARG
(P,;<0.05) , fEBHUEALRE ST 7T, AR R BRI 500 mg-ke™ BT WA FEAK T AL MDA & (P, <0.05) 485 T T-SOD ik
(P;<0.05) I WERE I AL Nrf2 F SOD mRNA 2 ik 5 (P,<0.05) ,250 mg-kg™ 7 T REMS 3425 SOD mRNA 1% ik
B (P,<0.05), WHPA TR S MDA &8 N2 1 GSH-Px mRNA FiA8 B4t M6 (P<0.05), [FiE]1A
XU A R RS T TR A 3 R AL PR PR K L SR R ATL pHL,, | (R VRS PR XS B L HR i U R B 81 DA T4 o5 T RS P T, 3
5T HEENUA T Nef2 550 B TR LT AL RE A 06 AR 25, 2 T Y38 TR &y 500 mg-kg™' ¢
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Effects of different levels of dietary rutin supplementation on meat
quality and muscle antioxidant capacity of broilers

MA Longfei, CHEN Shun,ZHOU Binbin, LIU Huijuan,ZHANG Jiaqi, WANG Tian, WANG Chao "

(College of Animal Science and Technology, Nanjing Agricultural University , Nanjing 210095, China)

Abstract ; [ Objectives ] This experiment was conducted to investigate the effects of different dietary levels of rutin on meat quality and
muscle antioxidant capacity of broilers. [ Methods] A total of 256 1-day-old healthy male broilers with similar body weight were
randomly divided into 4 groups with 8 replicates per group and 8 broilers per replicate. The control group was fed basal diet,and the
experimental groups were fed with the basal diet supplemented with 250,500 and 1 000 mg-kg™" rutin, respectively. On the 42nd day of
this experimental period, 1 broiler( close to the average body weight)was selected from each replicate for slaughtering and sampling to
determine the related indexes of muscle quality, moisture distribution, fatty acid content, antioxidant capacity in muscle. [ Results ]
Compared with the control group,the supplementation of 250,500 and 1 000 mg-kg™' rutin significantly reduced the drip loss of the
pectoralis major( PM) muscle at postmortem 24 and 48 h( P,<0.05) ,and the supplementation of 250 and 500 mg-kg™' rutin decreased
the cooking loss and shear force values of the PM muscle, respectively ( P, <0.05). The supplementation of 500 and 1 000 mg-kg™'
rutin significantly increased the pH,, , value of PM muscle(P;<0.05) ;the supplementation of 500 mg-ke™" rutin significantly decreased
the relaxation time T, of free water in breast muscle of broilers(P;<0.05) ,and the pH,,, and drip loss at 24 and 48 h were linearly or
quadratic correlated with the supplemental level of rutin( P, <0.05). In terms of fatty acid content,dietary 250 and 500 mg-kg™' rutin

significantly increased the content of stearic acid in PM muscle of broilers ( P;<0.05) , and dietary 500 and 1 000 mg-kg ' rutin
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significantly increased the contents of arachidonic acid and polyunsaturated fatty acid (PUFA)in PM muscle of broilers ( P, <0.05).
At the same time,the contents of palmitoleic acid and tetracenoic acid in PM muscle of 500 mg-kg™' rutin group significantly increased
(P;<0.05) ,and the content of y-linoleic acid of 1 000 mg-kg™' rutin group significantly decreased( P, <0.05). In terms of antioxidant
capacity, dietary 500 mg - kg”' rutin significantly decreased MDA content in PM muscle ( P,<0.05) , increased T-SOD activity
(P;<0.05), and significantly increased Nrf2 and SOD mRNA expressions levels in PM muscle ( P,<0.05). 250 mg-kg™' rutin
significantly increased SOD mRNA expression level (P, <0.05), and there was a linear or quadratic correlation between rutin
supplemental level and MDA content,Nif2 and GSH-Px mRNA expression level (P<0.05). [ Conclusions ] Dietary rutin improves meat
quality of broilers by enhancing the water retention of muscle,increasing the pH,,, value of breast muscle and improving the proportion
of fatty acids in breast muscle,which may be related to the activation of Nrf2 signaling pathway and the enhancement of antioxidant
capacity. Under the conditions of this experiment,the appropriate supplementation of rutin is 500 mg-kg™".

Keywords : rutin ; broiler ;muscle quality ;fatty acid ; antioxidant

PRIXS 7= ot JEL A A i 1) 8 SR (L B AR IR B B A A, B WA i R TR i R T gl ()58 53, Bl
A TG K- H 25 52 5, T 20386 RS I PR B A T T R R, AR5 A8, b i AR i R AT 5GP R
AR T IR R AN AR TR (UFA) & A SR, AR PR XU, ™ JE R i P o e, I
R PR KA €353 FI B2, 23 S0 PR S5, ST 2 I A SEAREE 78 IR IR I — A A0S X Tt B 14 7
o AR TR IS IRA 2 (0 Z2 D RE SR s AR B2 BCH) LA S = LR BT A Eh RE L O8NS A B 1Y
B Az Bz e E

T (ratin) XA EFH 2R ZWmEY , 17200 C,Hy0,, TSR B A R 55
TP AT S P T XA G SR B R A B A B B A I, B2 N T
2 BRI T s BRI TR B U Bk R I A A i Th R SRR, ST
KB, T AT B AR KB T N UL R R D B i T A S O AR A UL A T 1 B I R 40 A 30
B L L5451 5 308 I 5 2% BRI AR VR I 0.15% 15 T 1] S A W K 35 15 ) AR B £ S Fb 0 38, 2 e e A A
gyt PT RS A =l T2V, Hassan f;%['”E%?{ﬁ;zfﬂ,@@ﬁ%’fﬂ*&%ﬁ%ﬂ 1 000 mg-kg™' P7
TR A DA XS B AR RE 7, B e A R Rl 2 T RIS 5 2 B RE 7 4 AR e e
EUE AR R T AR R AU EARRE . BT, T T MIEE R B AN R B R
gy b GRS TORT AN PA] B A R I 1 A DL AR TE PRI, A e o A A R S AN [) 2K
SR T, S ILPA o IR R 35 i DU R RE 0S5 R GEITAG T X IS TN it SRS IR, D T AE S
B KA S B BRI AR

1 #MR5FE*

1.1 REFR5IET

HEFE 256 H 1 HIE AA ARG (43£0.5) g ] MIRE T4 W HBEDL Y 4 A, HA S AN EH , A EK
8 HXY 3 ) e ML AR MR PR I O mg - kg™ (RFHEZH ) | A K2 250,500 11 000 mg-kg ' 27 T (ALERLH ) . X5
W] 42 4,20 WAEFERHI(1~21 &) ARSI (22~42 d) . EAbERIEBEEERZWREZR ST NE S
BEFRTRPRME(NRC, 1994) Be i, AHR o FVE FEACEWLER 1, 80 i = T (4R >95% ) W H 16 Bl 47
T AP HEAR A BRA A,
1.2 RAFER

BEHE 1 HERH3IZEEHIE, BE 8 LN, &4 £ 8 & 1 XS E R 2 5 18+ B 740
I, ) R R L A g sg e, IS I R, PIXS 3 R B R R R AROK, BT 3 d B (A R R R
(34+1)°C, B EFE T 2~3 C, IR K 22 °C , AIRHREE 45% ~55% , 43 IR T A7 s
1.3 HmRESLIE

RIS 42 REF IXEEESE 12 h )5, B EE R EZ IR ER 1 XS B 5 B
Jg RTURE &, FH 7 e A g 3% R R DG 36 R 3 3K 9 43 A, A 00 i JULASE o T ) ot JB AR 3 A i R R 2 R
(NMR) i 105 R S5 AR DG Bl 22
1.4 $ERNESHE
1.4.1 BALA&B  BOA A LA FH €65 11 ( Konica Minolta Sensing Inc, H AS) ] % AILIA) A 66 (52 L 41
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), i A 485 pH 11 (HI9125 ,HANNA Instruments, & K] M2 ALA pH {E( PHys in ~PH ) i
BB AL (C-LM3B, ZRACAO o) T E LA B U0 3, A F 5 DR 1 S5 A AL PA) 738 8 45 2 1R 7K 45
K (24 A1 48 h) SRR, HARE LIRS IR E MRS ik,

*1 ErAREREARREFER

Table 1 Ingredient compositions and nutrient compositions of basal diets %
AL Composition 1i212(115f§1d 2223424?155%4 HL Composition 11212113515ﬂid 2223424?15ff1d
JERHH A Ingredients EFH K Nutrient?

FK Comn 57.02 61.36 {CIRE Metabolic energy3 12.57 12.91
G| Soybean meal 31.30 28.30 HEH Crude protein 21.42 19.23
FEKIFE K Corn gluten meal 3.70 1.70 AR Lys 1.20 1.10
3 Soy oil 3.00 4.00 FERE Met 0.50 0.44
MR A 45 Dicalcium phosphate 2.00 1.60 AR Lys 1.00 0.93
£1¥; Limestone 1.20 1.40 45 Calcium 0.46 0.30
LTS FRERBRER L-lysine hydrochloride 0.33 0.31 H W Available phosphorus

DL-EZ % DL-methionine 0.15 0.13

FALHN Sodium chloride 0.30 0.30

TRl Premix! 1.00 1.00

TE: 1) BB EE T se a4k 44 3 A, 10 000 TU; 4E4E 3 D4, 3 000 1U; 4E2E 5 E,30 1U 4R K, 1.3 mg B R 2.2 mg; 423K, 8 mg;
JHR ,40 mg; EALAIHK, 600 me; 2 245,10 mg; MEMSEE 4 me; B3 ,0.04 mg; MR, 1 mg; 4E4E# B,,,0.013 mg; #k,80 mg; 1,8 mg; 4,
110 mg;$#,65 mg; W, 1.1 mg; 1,03 mg, 2) EFATHITEIME, 3)REFHEANLE MT kg™,

Notes : 1) Premix provided per kg diet:vitamin A,10 000 1U ;vitamin D,3 000 IU ;vitamin E,30 IU;vitamin K,1.3 mg;thiamine 2.2 mg;riboflavin,

8 mg;niacin,40 mg;choline chloride,600 mg; calcium pantothenate, 10 mg; pyridoxine,4 mg; biotin, 0.04 mg;folic acid, 1 mg; vitamin B ,,
0.013 mg;iron,80 mg;copper, 8 mg; manganese, 110 mg;zinc, 65 mg;iodine, 1.1 mg;selenium,0.3 mg. 2) Nutrient levels were calculated

values.3) The unit of metabolizable energy is MJ-kg’l.

142 BAUKSRERSHEER  FRIBSINURES (29 2 g) 61 PQO01 LF-NMR 43X ( LA iG i T4}
FATBRA A M ARG ML 45 &K A S i shoK B K Rl 18] ( Ty, Ty Ty ) FEIH3AS AR N 04 Th]
(P, Py \Py) o HBMEL RS IR RS ik,
1.4.3 FERAERZBRLSYHT NIV R ZH I i SR TN G35 12 R 2 g 20 4 Wi JILAE o B8 o TS 0 -1
WRSRIBOYLPA AR, B 2 mL - TURIR (5 mg-mL™") (2 mL Sl -HIAE(2:1) 1 mL 8.3 mol - L™'#H/R, 1R
2], TEKA#(70~80 °C,40 min) HE], & 10 min #3708 1 K, K UG B IRER A2 =R, AR5
FHAEE A/ HBEXT IR I R HH IR 2R AT 0MR (8 3 TAL 385 1 S €835/ ( Agilent Technologies Co, Ltd, Palo
Alto, CA) Kl , B BRZ: 8 Yu 551 71k
1.4.4 MNARRENEFENE BPIZHLHER (29 100 mg) 54 FLER K BT AR LA 1:9 B I
BISIH AE 4 °C .3 000 remin™ B0 15 min, W35 OF F00 5 M JILZH 22 A 6 85 H (total protein, TP) (TN
1% (malondialdehyde , MDA ) % i FLEPT AL AE 71 (total anti-oxidant capacity, T-AOC) | 58 48 1L W) ) 4k Tt
(total-superoxide dismutase,T-SOD) 4% Bt H ik i A 4k ¥ 1 ( glutathione peroxidase , GSH-Px ) Fl i 52 1k & it
(catalase, CAT) F3&EPE . BRI &340 A rE 5t @ a AR Yo I, I e A5 B4 B 50 & v B B AT
1.4.5 HIfl4EZE mRNA BT RIEEME  BPLEHLEES (2 0.1 o) , i TRIzol 7] ( TaKaRa ) HEHUE
RNA i i RT-qPCR Kl F A5 D) mRNA kit HARBRIEARAE 0 &R 55 858 057, A B-actin
WS I 272 ) i B A L mRNA AR A 5155 3k 2.,

F2 AR H PCR 557!

Table 2 PCR primers sequences in this experiment

HEH BRS 519751 FEMIR/ IV bp

Gene Accession number Primers sequence(5'—3") Products length
Nif2 NM_205117.1 CGCTTTCTTCAGGGGTAGCA/AGTTCGGTGCAGAAGAGGTG 170
NQOI NM_001277621.1 GGCAATGGCAGCAGCAG/AAGCACTCGGGGTTCTTGAG 138
SOD NM_205064.1 CCGGCTTGTCTGATGGAGAT/TGCATCTTTTGGTCCACCGT 124
GSH-Px NM_001277853.1 GACCAACCCGCAGTACATCA/GAGGTGCGGGCTTTCCTTTA 205
HO-1 NM_205344.1 TGTCCCTCCACGAGTTCAAG/CTCCAGTTGCTGCCATAGAA 181
B-actin NM_205518.1 TGCTGTGTTCCCATCTATCG/TTGGTGACAATACCGTGTTCA 150

N2 B F E2 AH K F 2 3£ F Nuclear factor erythroid-2 related factor 2 gene; NQOI: NAD (P) H P & L8 JR i 1 3% K NADPH
quinine oxidoreductase 1 gene;SOD : B4 LY (LI K Superoxide dismutase gene; GSH-Px; 73 Bt H kit S AL ¥ Wi & A Glutathione
peroxidase gene; HO-1; M1 EHn RS 1 F2N Heme oxygenase | gene;ﬁ-actin:B—ﬂﬂzﬂﬁE%lﬁl B-actin gene. “FIA] The same as follows.
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1.5 BIEZITS5SH
R SPSS 22.0 e AR K AT BN FRT7 22087, I Duncan’s k#4725 WAL, R 250
TP AR RIS P T AN R JEE B RO AT 0 AT

2 BRESH

2.1 AEKEET X ABALA &R

N 3 Fron . 5 RELEAR L, S A 250,500 F1 1 000 mg-kg ' 2 T 58 FRAR T ML S 24 A
48 h MK (P,<0.05) , H XS B ILSE 5 24 F1 48 h (3 K06 525 TN A 2570800 (P, <
0.05;P,<0.05) ; %3/ 250 5 500 mg-kg ™' T 43 FEAR 1 M LA 7€ 38 451 2% 5 BT U0 18 (P, <0.05) , H.H il
ARG E S T i 5 — AR (P, <0.05) s #3il 500 1 1 000 mg- kg™ /T i 3 $1
THafL pH,, B (P,<0.05) , HBEE M Tt g3, L pH,, , (S LGN (P, <0.05) . (AR
250,500 11 000 mg-kg™ 7 T XF M LA €A pH,s  (EA =4 B & (P,>0.05) .

F3 REIKFET XA HIALE &R 50

Table 3 Effects of different levels of rutin on breast muscle quality of broilers

T - o] I

H ﬁi&f?ﬂéﬁlﬁl&ﬂ% l:::els) Hﬂ%ﬁ: P—vfmie

Items SE

0 250 500 1 000 Py P, P,

a” 21 (Redness) 3.65 3.83 3.86 3.62 0.06 0.455 0.905 0.116
b* ¥ (Yellowness) 23.20 23.31 23.73 22.75 0.17 0.245 0.537 0.112
L* % (Lightness) 48.60 48.74 49.03 48.42 0.16 0.62 0.875 0.267
PH.s i 6.42 6.42 6.48 6.42 0.02 0.646 0.738 0.482
pHy 5.81" 5.90% 5.92¢ 5.97* 0.02 0.015 0.002 0.598
F54] J1/N Shear force 21.34% 21.26" 19.52" 22.24° 0.32 0.015 0.705 0.019
FEAEI/ % Cooking loss 14.09* 11.29° 12.20% 13.36° 0.36 0.025 0.663 0.005
24 h %K% /% Drip loss at 24 h 2.23° 1.51° 1.27° 1.46" 0.09  <0.001 <0.001 0.003
48 h %K I/ % Drip loss at 48 h 2.86" 2.01" 1.79" 1.55¢ 0.11  <0.001 <0.001 0.025

1) pHys i M1 pHyy o 20040 E 525 45 min F124 h A9 pH {E, pHys ,,;, and pH,, , represent the pH values at postmortem 45 minutes and
24 hours, respectively. 2) [FFTEHEAS R _L bR/ NG FRE R m 40 28 5 8.3 (P;<0.05) . The different superscript small letters in the same
row means significant difference among the treatments( P;<0.05). 3) P P Pl PQ AR AT etk Fn otk P 1A, Py ,P; and PO

stand for P-value of treatment, linear and quadratic linear, respectively. T[], The same below.
2.2 AREKEAETABKIALKS S HRESHF M
W 4 A SRR AT L DR AP RN 500 mg- kg™ R T AR T XS M L L ER K G st B 1)
T, (EH (P,<0.05) ; FAAREN N 250,500 F1 1 000 mg-kg™' T %F RIXS B L 45 57K S Gy sk fn B ok g i
R (P, Py, 1 Py, ) A=A W 2 50 (P, >0.05)
R4 TEKEETIABMAIKS 46K SHEME

Table 4 Effects of different levels of rutin on breast muscle water distribution of broilers

I H T HINAKE/ ( mg'kg’] ) Rutin supplemental levels FrRfEiR P A P-value

Ttem 0 250 500 1 000 SE Py P, P,
T,,/ms 1.22 1.36 1.40 1.38 0.04 0.374 0.142 0.343
T,,/ms 103.23 99.67 119.89 109.20 6.83 0.757 0.550 0.802
Ty/ms 521.77* 533.32° 454.38> 513.44% 10.85 0.039 0.249 0.238
P,/ % 2.87 2.72 2.42 2.67 0.12 0.619 0.424 0.408
P,/ % 96.01 96.22 96.61 96.29 0.13 0.436 0.298 0.308
P,y /% 1.12 1.06 0.97 1.04 0.04 0.630 0.355 0.435

1) Ty, Ty I Ty 53R EREE oK RS Wi sh7K A K B[R] . Ty, , Ta; and T, represent the peak time of bound water , unflowable
water and free water,respectively. 2) P, P, il P,, IR ERGE S K ARG BK R A K B E R P, ,P,, and P,, represent the

peak area ratio of bound water,unflowable water and free water,respectively.
2.3 AEKEAETIABAKAERHERSEMNMN

W 5 Frn 53 IRAAR LG, A R0 250 1 500 mg - kg™ 2 T 5B 3514 0T P X g AL o 65 i 7R A i
(P;<0.05),500 mg-kg™" 7 T 20 ffa JULH e 7 R RN — 1 DU Bl — I TR 75 12t 0 3 19N ( P, <0.05) , FL I JJL H Al
IR R A R A — - iR — IR R & i 5 A T U R 5 U AR OC (P, <0.05) 5 fRPR s i 500
1 000 mg-kg '/ T i 2 HE B T R I L P A6 AR — I R RN 2 N R AR I R ( PUFA) 7% & (P<0.05) ,1 000
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mg-keg ' T ML =R 5 1 i R (P, <0.05) 5 IFREE = T i A3 i , g L 4 A8 — M
AEAE DU TR 22 ARG 7 R ATy — U R 25 (S e MR N (P, <0.05) , {H A AR % Jin 250,500 1 1 000
mg - kg™ TR PRI L A At i 7 R e A A B R (P, >0.05)

=5 AEKEAET X ABEIAL SRS SR 200

Table 5 Effects of different levels of rutin on fatty acid content in breast muscle of broilers %
7R P T EINKF/ (mg-kg™ ) Rutin supplemental levels PR P {H P-value
Fatty acids 0 250 500 1 000 SE Py Py, Py
TURIBR TR SFA
AR C15.0 8.69 7.40 6.80 7.94 0.33 0.208 0.320 0.065
FRHEER C16.0 20.62 21.07 23.27 20.62 0.61 0.367 0.690 0.211
-z C17.0 2.72 2.18 1.98 2.10 0.12 0.145 0.061 0.166
TEARTR C18.0 1.59¢ 4.19* 2.74" 2.31" 0.24 <0.001 0.662 <0.001
AR €20:0 2.56 3.22 3.26 2.63 0.19 0.407 0.880 0.095
J3F Total 36.18 38.07 38.04 35.61 0.97 0.750 0.845 0.288
HAE AR IR MUFA
+ HAk—4ER C15:1n5 16.17 17.37 16.62 16.68 0.43 0.816 0.846 0.523
FEREHTR C16: 1n9¢ 0.32" 0.30" 0.93* 0.34" 0.09 0.023 0.347 0.078
JERIMER €18 1n9t 4.89 3.26 5.03 4.05 0.27 0.073 0.751 0.526
MR C18:1n9¢ 3.29 3.74 3.78 3.09 0.14 0.222 0.645 0.046
e —HR €20:1 0.33¢ 0.46" 0.77% 0.85* 0.07 0.017 0.002 0.881
— A TR—IRER C22:1n9 2.68 2.58 4.14 4.17 0.84 0.857 0.447 0.971
Z A DRk —RER C24:1n9 2.59% 2.85" 3.66° 2.45" 0.11 <0.001 0.575 <0.001
J3T Total 30.26 30.56 34.93 31.62 0.87 0.211 0.273 0.295
Z AR PUFA
Y= AR C18:2n6t 0.93¢ 0.93¢ 0.81% 0.72" 0.03 0.013 0.002 0.356
a— MR C18:2n6¢ 1.09 0.66 1.00 0.89 0.07 0.178 0.642 0.263
y—IJFKRR C18:3n-6 0.82 0.97 1.16 1.15 0.07 0.222 0.051 0.546
a—TEFRIR C18:3n-3 0.83 1.07 0.97 1.04 0.04 0.066 0.080 0.180
164 DU IR €20 :4n-6 0.74 1.67 1.68 2.60 0.26 0.081 0.015 0.985
A6 =R €20:3n-3 1.01 0.91 1.36 0.52 0.12 0.073 0.296 0.098
SE11 Total 5.42" 6.22% 6.98* 6.91° 0.22 0.030 0.006 0.281
T SFA MU AR R Saturated fatty acid;MUFA:iZ:/iﬁ*ﬂHE‘HHM Monounsaturated fatty acid;PUFA;%K’L@*HHE‘H)‘J‘M Polyunsaturated fatty

acids.

24 AEKEETABALARENLEE KM
W2 6 /R S5 BALAR HE , AR a8 0 500 mg kg™ 29 T BB R T Mg WLH MDA &4 ( P,<0.05) , 4%
55T T-SOD §i M (P<0.05) , Ml T-SOD % PE A1 T-AOC 5% T i e S e PR hn (P, <0.05) , gL rh
MDA & 58 T i 2 Z AR SE (P <0.05) B RRES AN 250,500 F1 1 000 mg-kg ™' T X A4 i
WLrh GSH-Px A1 CAT 147G i & 50 ( P,>0.05)
F 6 REKEE T pIGALE AL AL 1 R0

Table 6 Effects of different levels of rutin on antioxidant capacity muscle in broilers

T E KT/ (mg-kg™! . PA
i s gt oL
Ttems SE
0 250 500 1 000 Py Py I
N B/ (nmol -mg™' ) MDA content 0.47¢ 0.39% 0.37" 0.44% 0.01  0.040 0.381  0.007
ALY AL RS/ (U-mg™ ) T-SOD activity 33.27"  34.85°"  38.52°  36.28" 0.62  0.013 0.014 0.088
3 AL A G/ (U mg™" ) CAT activity 12.88 11.72 13.72 11.47 0.49  0.347 0.616 0.582
AW R AL D B P/ (U - mg™" ) GSH-Px activity 21.41 22.05 25.16  23.19 0.78  0.350 0.230  0.404
MPrEALRES/ (U mg™") T-AOC 4.81 5.00 5.11 5.19 0.06  0.125 0.021  0.609
Note : MDA ; Malondialdehyde ; T-SOD ; Total-superoxide dismutase; CAT; Catalase ; GSH-Px: Glutathione peroxidase; T-AOC; Total anti-oxidant

capacity.

25 ARAKEETHABARRELEXERRIEZENH N

WK 1 B SRR L A s 250 1500 mg-kg™' 4 T @ 425 T 9L SOD mRNA 3%
k4 (P,<0.05) , H SOD mRNA HYZRik#t (P,<0.05) 54 T it 22 Z W & A 5 (P, <0.05) 5 AR s
1500 mg-keg™ T W E R T HIULF N2 mRNA A9 55 (P, <0.05) , IRl T 88 i A58 hn, B AL
H1 Nrf2 Fl GSH-Px mRNA [k 5 LRI (P, <0.05) . [HAEHLER AN 250,500 F1 1 000 mg-kg™" 7 T X
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HO-1 1 NQOI mRNA {)3RikHTC I #5200 (P, >0.05) .
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[P,=0025 P,=0.577 P,=0.109 P,=0.084 P,=0.045  [J0mg-ke" rutin;
Po=0.110 P,=0406 P,=0214 P,=0.017 P,=0564 0250 mg-ke rutin
ab [ 500 mg-kg™ rutin;
M 1000 mg-kg™' rutin

g
|

mRNAFIX
mRNA relative expression level

N2 NQOI  HO-1 SOD  GSH-Px
&M Gene

B1 AEKEATABHIARENEXERE mRNA RiZEHFIT

Fig.1 Effects of different levels of rutin on mRNA expression of antioxidant-related genes in broiler muscles
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KRG 57 A K S EBUK AT TR, BROK PERE TR . SRUEAED BT 4 R W], R 5 i sk
F KBS ) (T, ) FI(T,,) BEE WUA pH (BT TR, 1A EG 45 SR 3R W, AR S 500 mg - kg™
FTRERS RAERRARM L A AR I TA) (7)) 18, 3% 5 T AT S M UL pH,, (B RAHAT . 255 W LT
IKAGR AR, RS e T AT LASE s PR RS JILPA) A PRk 1
3.2 AEKEATXABALA RS ER M0

FILPAAS T i R 5 12 0T 1R 14 BBCRE L DXL A8 A 55 4 22 77 AR B ) VT 1R ot O 1) B A8 A
AAE A5 R BB PR 500 mg- kg™ M T RN 1 PR M LA R AR TR A A il R R - DU Bk — I TR
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AR 2 — S by, PR B AU B DR, AR 2 SRR B e T nl s i 32 i LA vh 28R
L AR M PR 2 RS R PR 7 i, B TR A XU . SFA 5 it i v 2 | RS JIEL [T Pt PO RR 450 IV , T PUFA 5 B
S AT P BRI 3 BAT IR0 oo f Qi | 2 gk A SO, 91 7 0 R A R 22 7 ML B P
I, SFA FiI PUFA i FHAATAG LA BB IR B ) AR R R W, A H 3 500 A1 1000 mg- kg™
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454y it BLIE PUFA 4L, BEARILIA AR IR 1 R AL REE DT
3.3 ARKEATXABALRRELINEER =20
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T2k & W25 05 25l s /N U P N2 mRNA B3R5 3R s PUAPTE LBE S . T SOD mRNA 1)
TR S T-SOD GG IR A5 R — 2, WLABTA AL RE 7 By 8& =5 AT LAE 25 410 1) 40 B S LA 1 A iig
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ZE L TIR R AS IR TR S A O N2 {5 53 oA DGR R G SRk B XS LR BT R AR RE U, T
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