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Effect of dietary conjugated linoleic acid on the lipid peroxidation
of the breast muscle and the thigh muscle of broiler chickens

LIU Yong-xiang'*,XU Qiu-liang"*,LIU Yan-li',
JIANG Dong-feng' , YANG Jian-ping”
(1 Zhengzhou College of Animal Husbandry Engineering s Zhengzhou, Henan 450011, China;

2 Henan Engineering Technology Research Center of Animal Nutrition and Feed s Zhengzhou, Henan 450009, China)

Abstract: [Objective] The present study was conducted to investigate effect of conjugated linoleic acid
(CLA) on the lipid peroxidation of the breast muscle and the thigh muscle of broiler chickens and cress-
ponding mechanism. [Method] Ninety six 1-day-old male AA (Abor Acre) broiler chickens were suple-
mented with the same maize-soyabean meal diet until the end of the third week,and then were randomly al-
located into control group and 1.5% CLA supplementation group,suplemented with control diet and CLA
suplementation diet respectively, each treatment with eight replicates of 6 chickens. The brolier chickens
were excuted at 42 days old,and the breast muscle and the thigh muscle were excised. The fatty acid com-
position and lipid peroxidation pertinent index were detected. [Result] Results showed that dietary CLA
supplementation significantly decreased malondialdehyde (MDA) concentration (P<C0. 01) and reactive ox-

ygen species (ROS) production (P<C0. 05) in the breast muscle and the thigh muscle. There was no differ-
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ence in antioxidant enzyme activity between two groups (P>>0. 05). Compared with control group, gluta-
thione (GSH) in breast muscle and thigh muscle of brolier chickens from 1. 5% CLA supplementation
group increaseed by 21. 89% (P<C0. 01) and 21. 56% (P<C0. 01) respectively, while y-glutamylcysteine
synthetase(y-GCS) activity increaseed by 28. 57 % (P<C0.01) and 25. 80% (P<C0.01) respectively. Dietary
CLA supplementation significantly increased CLA (P<C0. 01) and saturated fatty acid (SFA) (P<Z0.05),
decreased monounsaturated fatty acid (MUFA) in the breast muscle and thigh muscle of broiler chickens
(P<C0.01). [Conclusion) Our results showed that dietary CLA may decrease lipid peroxidation in breast
muscle and thigh muscle of broiler chickens through the following ways:First,dietary CLLA influenced the

fatty acid composition and increased oxidative stability of the thigh muscle and breast muscle; Second, in-

creased y-GCS activity and then induced GSH synthesis,consequently more ROS was scavenged.

Key words: CLLA ; broiler chickens;breast muscle; thigh muscle;lipid peroxidation

FL85 W i R (Conjugated linoleic acid, CLA) &
& & A LB XU Y 7 3 R A 2 T] A L AR S 4 4K B —
Kb B Y, HoOE Z AR IR K 5. CLA [
B o 0B o M08 05 W DR v B A il AR o o 4
Z A BTGP H 225 R AT ER . fEah P ™
TS KRR R A s Y LA LR & CLAL B
MBI F A5 & CLA B sh = & LUl e A2k
MR R . A ST WoR . H AR PRI CLA R
ACAT 3G TG R CLA 5 8, 1fi 5 o] RIS (R (R A7 1
] % B i 480 1L #) T . % (Malondialdehyde, MDA)
Fat . Narciso-Gaytan 5 iR i, H O P s
CLA I J§R ¥ 90 1 870 55 RE G 20 o BR IR & A 1)
MDA & &, 765 A W55 J7 1l » Wiegand %57 $ 38
HRR s CLA A FEARE NEAE & fe K LA A 5 UL
(4 1 B ao AL AL R L O 9 v A A AR E

F HATH 1 AT BRI CLA BALE W
FURE R RR BT S A K LB L Z R . F 2R H
P CLA FEARAE BT Ak ok ] e 5 Hek 42 1 fig
Ui B AR 6, g Tt Ak F ol R R
TR RE R B A5 R A A A AR E AN S B &
(0 1 R 2H A % B 5 B B i AR BOIR S A G
HEr AR ATERE BRI CLA X & Wk
REGEMA MBI . DL B 05T
~,CLA BB AL FEdES" . Palacios %M IAH .
CLA WA A TREA R0 PR 3 /I B 48 Jf fsioks
R ZRAR G TR Bl Ak . BSR4 R e s A
i1, BAR g CLA S/ a3 85 AT XS LA 2L 2L
AL I RO S DT I 1 8 A Y g B A K. AR
IR T HR A A CLA X A A3 58 LA g AL
Jg 2 S AR RS AT A A R GE i s, DL R R A
CLA B0 AT XS B AL AT i 5T B A1k 30 38 RS2 AR 4
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1.1 REEigit

1 Hi# AA(Arbor Acres) HEVEPIAEAS 96 H, 47
MELAF [A) ) k- O B & 3 RS . 7E 3 R K,
P FLRE ML 2 Ty 5t BB ZH A0 CLA 26 . 43 4R e el 1ok
A CLA HH A 8 MEL HHEK 6 Ay, 3
fitlh FOHR B 2H B0FR 38 FRoK P gk 1 s, CLA H RUE
DI 434 1. 5% CLA B IEat H R b 8 5
L T CLACB0. 8%0) W [ 7 &% U AE W1 A PR
Al PTG B AR 7 1 5%

1.2 HmEdsE

A4 A B 20 11 B9 4 FE N B, 3 i R 3 )
WA 6 R AT RS I IR L GE it 4~6 IR &
LM HORE R R R,

42 H &I AR AL B ZH 1 A 5 R B ML
PIAT RS 1 B, 3908 ok s i b B8 . 43 5 i AL AR UL, 4
C A7 4 do BRI R RR 17 T 20 B g 5 3 4R A
AR
1.3 HEXIBFHRMNE
1.3.1 REMAKIE Rk P MDA 4% i AAH
&L A Bk (Glutathione, GSH) 4% & y-4 &
Bt B2 BR A kB (y-glutamylcysteine synthetase,
Y-GCS) Mg m & MDA & & 1 & % 10
ez, o &1k A M (Catalase, CAT) 3 ¥ 5E
R FHER AN o3 W7 1 5 J o SR L ) % AL il ( Total super-
oxide dismutase, TSOD) 7 #4: M 22 3% FH w1 12 04 45 4k
P b A mg H4UE (I7E 1 mL B SOD #)
13K 50 %6 B X B SOD &y 1 /> WF fild 1ik £k B
v (Nw) 5 248 Bt H K i & 46 9 B (Glutathione peroxi-
dase, GSH-Px) 7 ¥ 5k H] Noguchi 2 [ Jy 2
S s GSH & I8 % 0 B A% i 5L 28 B R 5 3 4t
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Table 1 Control diet composition and nutrition levels

Wkt P (O BRAT 13 a6 ik
Ingredient 153 V\g/;eeks 456 ereks Nutrition Level 1—3 weeks 4—6 weeks

E K Maize 600. 0 657.6 & HRE/(M] » kg ) ME 12. 20 12.42
T H Soyabean meal 342.1 285.0 MEH /(g kg™!) CP 199.3 179.8
. Wl Soya oil 20.0 20.0 B5/(g s kg™ ) Ca 9.2 9.0
£ ¥ Limestone 13.0 13.0 AR/ (g« kg™ ') Available P 4.2 4.1
Wik A 45 CaHPO; 16.0 16.0 Wis /(g - kg D Lys 10.5 9.2
% R DL-Methionine 2.0 2.0 FERAW/ (g kg™ ) Met 5.0 4.7
r #h NaCL 3.5 3.5 (EAM+ AR /(g kg 1) Met+Csy 8.5 8.0
50 % S Ak fEAE Choline chloride 1.0 1.0
Y4t Z IR R Vitamin premixa 0.2 0.2
A C ZEWIR #L Minerals premixb 2.0 2.0
PrAEALF antioxidant agent 0.2 0.2
41t Total 1 .000. 0 1 .000.0

T i A 3R BUR KA T ST RHE S VA 12 500 TUL Vi, 2 500 TU, Vi 18. 75 mg. Vi, 2. 65 mg. Vg 2.0 mg, Vg, 6.0 mg, Vg, 0.025 mg,

82 50 mg, D-1Z M5 12 mg. Je LR 1. 25 mg.
mg,I 0. 35 mg,

76 U 6 5.9 BFHR D8 Cu § me,Fe 80 meg, Mn 100 mg,Zn 75 moSe 0. 15

Note: Vitamin premix provided per kg of diet: Vitamin A 12 500 1U, Vitamin D3 2 500 IU, Vitamin E 18. 75 mg, Vitamin K3 2. 65 mg, Thia-

min 2. 0 mg, Vitamin Bs 6. 0 mg,Riboflavin 0. 025 mg, Niacin 50 mg, D-pantothenic acid 12 mg, folic acid 1. 25 mg. Trace-minerals

premix provided per kg of diet: Cu 8 mg,Fe 80 mg,Mn 100 mg,Zn 75 mg,Se 0. 15 mg,I 0. 35 mg.

1.3.2 JEMAIGALE & P &M A (Reactive oxy-
gen species, ROS) A& el & il {ILFD &) L&) 3%
f1 ROS $% # Cao 551 gy J7 ¥R I 5E o MERRFRIR 0. 25
g WAL E T 1.5 mL B2 £k 2% b (0. 32 mol/L
WE BF, 10 mmol/L. Hepes, 10 mmol/L. PBN, 2
mmol/L 0. 05% it 80,5 mmol/L 2-3% 3t 2 I,
pH 7. O H 543519 2 min , AR T 4 °C 13 200
g B0 20 min, FIEWAE 37 'C EHE 1 h.RIFH &
g Z,fedhdE . F A Bruker ER200D-SRC 1Y 7 = I&
TR ESR B3 55 IR R &R ROS B985 4.
1.3.3  BEWUF= 4 BU W Ji5 By BR 2 A% A it B A A B 5

A AR R R LA B AL R i R L AR
033 0 0 2 A 7 AR B 4L A . >R FH Pirozhkov %80 [
D5 3t Bk A Ak # 348 B (Peroxidation index,

PD):PI=AX0.025+BX1+CX2+DX4+EX
6-+Fx8,Hm AB.C.D.E M F /3% x& 1.2,
45 16 AR AIRE S A U7 T SR U A Sy
i
L4 BREGHS

Bt F V- S £ bR ifE 227 R0, BT SPPS 11,5
GEAH o AT R AR T B ¢ A5 o M e Y 22 5 e A

2 AR5

2.1 CLA X 4~6 B AFBEK LN

MW 2 i E . CLA 415 % A A7 4~6
JE B R i L H OB T R R R T 2
(P>0.05),

® 2 CLAX 4~6 Fi AFBEKERER I

Table 2 Effects of dietary CLA supplementation on growth performance of broiler chickens between 4—6 weeks

b3 HRER/(g+ A HERE/ (g R T Rk AL =R
Treatment ADI ADG F/G

CLA 41 CLA group 128.47+6.85 a 61.1+3.89 a 2.10+0.09 a

X} FE2H Control group 126.6243.92 a 60.8+3.85 a 2.08+0.10 a

TE « [ 51 B 5 pn AR [ /NG 52 B 25 2678 22 5 A 8 35 (P=>0. 05)

3.

Note: The same small letters within a row mean nosignificant difference (P>>0. 05). Table 3 is the same.

2.2 CLAX 42 B RFCHANFMBEN SRS 1L
B & M B 22
MFE 3 AT LLE W . HARGS I CLA X A3 B AL

I L 5 b e ST e O A Y G R 3 P R e (P>
0.05),
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Table 3 Effects of dietary CLLA suplementation on the antioxidant enzymes activities of the breast muscle
and thigh muscle of 42-day-old broiler chickens

HR b3 SO S B AL T/ AL AR/ (U > mg D) A5 e H ki S A T/

Group Treatment (Nu * mg~ 1) TSOD CAT (U « mg~")GSH-Px
JiEg JL Xt HE 2 Control group 3.6740.43 a 2.8440.36 a 25.74+3.34 a
Breast muscle CLA 4 CLA group 3.85+0.47 a 2.90+0.29 a 26.78+4.34 a
YN % B 2H Control group 2.87+0.26 a 2.44+0.19 a 37.6846.43 a
Thigh muscle CLA 44 CLA group 2.81+0.35 a 2.40+0.16 a 35.61%6.26 a

2.3 CLAX 42 B AFSHBAMFMBEAN S MDA,  GSH & &0 55 T 21.89% A1 21. 56 %, y-GCS

ROS.GSH & 2% v-GCS &R TEMESr B T 28,57 % 1 25. 80 %,

M4 Al AL SR EAM . CLA ARFmK 2.4 CLA Xt 42 B # 7 1% %8 5 AL %0 f& AL BS BA B 4H
LA BE UL MDA & 4 43 3 BE AR T 31, 0026 Al X B %2 i
21.85% ,ROS &4y ML T 25. 1026 f123. 64 %, H AR H a8 i CLA X 42 H i A% it LA i L
55Xt B4 A Eb . CLA 4 PR A7 38 g UL AR WL A i BETBR AR A9 2 L3R 5.,

F 4 CLAX 42 BAAFBMALFBEAL f MDA ROS.GSH &8 v-GCS i& 4 19 &I
Table 4 Effects of dietary CLLA suplementation on MDA ,ROS,GSH content and y-GCS activity

in the breast muscle and thigh muscle of 42-day-old broiler chickens

T RERTA

- e Py / R ;
041 i3 BRI i 4t SBETERSS e
Group Treatment g ROS g8 (mU * mg™ 1)
MDA GSH -
v-GCS
ik L X #E4H Control 2.2940.12 A 4,9840.46 b 20.24+2.56 A 0.2840.05 A
Breast muscle CLA 41 CLA 1.58+0.11 B 3.7340.35 a 24.67+2.92 B 0.3640.06 B
5 L X} & 2H Control 2.7040.21 A 4.784+0.54 a 22.634+3.09 A 0.314+0.06 A
Thigh muscle CLA %41 CLA 2.114+0.17 B 3.65+0.47 b 27.51+3.48 B 0.39+0.07 B

T R 2R LA R SR J5 A A [l /NE 5 B 25 308 22 5 .35 (P<C0. 05) W AR AN AR5 7 1 35 KR 28 el B35 (P<<0. 01D,
Note: For the congener muscle, the different small letters, within a row mean significant difference (P<C0. 05), the different capital letters

within a row mean significant difference (P<C0.01).

F 5 CLA X 42 B & P34 38 Rig AL Fn R AL B A B2 40 A B9 %2 I

Table 5 Effects of dietary CLLA suplementation on the fatty acid composition of the the
breast muscle and thigh muscle of 42-day-old broiler chickens %
RE 15 % BB AL Thigh muscle % )l Breast muscle
Fatty acid Xif B8 2 Control group CLA 4 CLA group Xf BE 2 Control group CLA 4 CLA group

Cl4.0 0. 31 0.58 1.79 2.53
C16:0 20.02 24. 81 19.77 22.65
C16:1 3.00 2.08 3.53 3.10
C18:0 7.68 10. 09 6.99 9.97
C18:1 32.98 24,78 30. 45 21.61
C18:2 26.72 26. 38 26.18 26.67
C18:3 1. 04 1.61 1.93 1.76
C20:4 4.68 3.92 4.43 3.87
C22:1 1.61 1.75 2.00 1.47
C22:6 2.74 2.30 2.94 2.34
c9,t11-CLA 0.13 2.56 0. 00 2.46
t10,c12-CLA 0.09 1.13 0. 00 1.56

W CLA Total CLA 0.22 A 3.69 B 0A 4.02 B

1A Ag iR SFA 28.01 a 33.48 b 28.55 a 35.15 b

FORAE AN G B 2 MUFA 36.59 A 28.61 B 35.98 A 26.18 B

Z A ANE R PUFA 35.18 a 34.11 a 35.48 a 34.64 a

PI 70.38 a 64.40 b 72.18 a 65.04 b

7 2R LA RATRURE B AR AR R/NE 58 % 308 25 5 B8 (P<<0. 05) AR AR i KB 51k 2675 25 H il B2 (P<<0.01),
Note: For the congener muscle, the different small letters within a line mean significant difference (P<C0. 05),the different capital letters

within a row mean significant difference (P<Z0.01).
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H 2 5 AT, CLA 21 A A7 A9 filg LA BB AL S CLA
(R e e 25 T B 4L (P <0, 01, Jifg JUL A i L
pE — b B2 P c9, t11-CLA & & & T t10, cl2-
CLA &, HMEHEI CLA W85 T WA
HILFIBE RIL o0 1 AE 5 PR (Saturated fatty acid, SFA) &
H(P<C0.05), Hif %2 C16.0,C18.0 g Wik &
EREPL. HREPEN CLA BB T 38R
1 A1 i 5 B8 ( Monounsaturated fatty acid, MUFA)
f) 5 (P<<0. 01), Hidr L C18: 1 fig iy iR % 1 1 B
R, HR AP CLA 3% B AR By WL AEE L
) PICP<C0.05), & W HAR P E N CLA $21 17 i
JULR BB JIL A Bl o A

3w

A FEE R R . HIR PR CLA B 58 35 2 &
T A2 H W AT XS M LA R LAY B CLA 5 &, [F] B
AL T MDA & &, X 550 AT 45 1 —
. AR LR PE— U, BRI CLA 248
BB W CLA & it F AR AR T A Ak R B 1 A 550
%,
3.1 AL MAIMELESENERTIEXEENS

i

3.1.1  BEAU. B ML GSH % Bs Fi it & 4L 65 % vh
GSH J& 2 ¥ 1A P 8 22 1) B S8 A6 50 A B i 365 BR A .
AARES & B, BRI CLA AT H 2 42 & AT XS
g AILRIBR AL i) GSH & £, [F] B 28 35 ) HL 7 3l 42
AR E AL ROS & &, 455 B %, CLA 4
PRLAT- X g UL AR LB ROS 4 b ERE %, GSH &
A M ROS & = (19 18] 25 B AIG . U0 B 42 5 B9
GSH %K T H £ 1) ROS, &g E 4k & 8 h Rk
T ARG D7 R 10 45 5L, ROS & 2 (1 WA 725 0k 25 %
AN 0 05 T T 1 U 55 5 0 SR AR AEG 2 4L 1 I o
AACTREE . AT LIRS HEWT . H R s in CLA 4235 1
PRAT X e JL RN R LA GSH & . WK T £ 1Y
ROS, T R A T R BT S AR B

y-GCS & GSH & i i BR il . A< WF 58 £ W,
55X FE AL A L, CLA 21 A7 XS i L AR AL v-GCS
WPE R R,y GCS TR M MRS H 21
GSH & . HETMA T ## CLA i 1 fa] # & 72 52 i)
y-GCS 1M, H 2 i 40 A6 Wy i 1k 386 58 ) 0 A2 1
(PPARs) & v-GCS i FBHIFEF W T2 —,
A3 3 I K, CLA J& PPARs M RC K, % CLA
P42 PPARs (£ K FTE MY, 5 R — 208 i R
Z AT PPAR RN JFE A& L ] LS R £

&

FEHM R L CLA ] fig il it PPARs @& 48 4 4%
y-GCS IR . AHE IS 1 T i — 25 1 i 560 R I 0IE .
3.1.2  RRAU, B LAY 30 RALBE 3T AR it B AL 6 Fm
ARG B HOR PN CLA X P A7 X i AL A i
WL S Ak it % P 35 O (g 25 5 L [ b CLA R AT 5838
o VA 9 e S TRl O P R Y R LA B UL % i B i AR Ak
R . HAET. T CLA XA 718 ML A 41 21 bt A 1k il
WA AR . Ko &7 HaE . B R A s fin o
43R0, 75% 8% 1% 19 CLA S5 Wi A A7 XS /)N g %6 g
I E SOD.GSH-Px fl CAT 3% H: . H A &4y
1. 5% 1) CLA ml 4% & iF BE CAT (6 4. |
Zhang % (R FT 45 WoR . H OB A I 4 AR
1% CLA & & & 7 W AT XY JF E . i 7% L &
TSOD 3% P FMFFHE CAT 364, LA/ B A 80 i) A
R R HR P CLA W3 FEAX T /0 BUF I
SOD (%M AR AR CAT f9i& ", Bk iy B
FEM KB & & CLA (W5 32 1 BE A S fife 0 At 1R 4k
iRV AT O /= N W Nl L 7= SR
PESY . LA B SRS SR T LB L B X T CLA
HIWF I A — B 4538 . A e 45 ie L B 02 B
JET F) o PR O 1 5 R AT B 2 A AR SR T CLA XT3
PR 20 240 S A R P 1 52 )
3.2 HEAL. 3 ALAS AR ER 48 A 3T Ag B id | AL B B M
Jig B ik AR AL 2 B ER R 0 AN A R D5 TR ) 4
S Mg T A AR B S A SRR R I A A B
Z . ARRE KM T .CLA nlfigiliad 3 k45w A
A3 I PR 1 i 7 T2 2L B o AT 52 ) JFC g o 3 4R R
A DHMA BN CLA #2755 7 MWL AL SFA 1Y
. 2 HRP I CLA LT M LA R L MU-
FA RS &, FLERHN N C16:0 F1 C18:0 g iMe &
A & C16:1.C18.: 1 5 I R & & 1Y A% . 76 LA
A PRAT XS 3 56 bt W 5% 3 T 2L B
Choi ZF A, H R P in CLA 380 1T fg AL An i
JUL %) B2 A Tk 4 A A8 R (SCD) 3 14 . SCD ]
AR A6 R 37 7R 1] AN R 5 2 ) % Ak, SCD 1
AR A9k £ F ) C16.0 A1 C18.0 JEMiER M) C16:1,
C18:1 g 4k, 3) H M b am CLA % 4%
T LA R L s CLA & & . CLA W A 5
REBR I 25 K U g oA 5 18 52 )l i ety o B LD
SR JUIL I 7 R 2 B P b AR AR b SR 2 B B 1 R
FaE Pk RN A AR RN AEZ 8 A AR
Yk B 2/ R BT 3 0 AR B 0 o R S Y S AL
S
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FEEALE CLA fi1 SFA & & (% [F B FEAL T MUFA
it AT TR AUk AR s L TR HOR R
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