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Effect of Supplemental trans-10, cis-12 Conjugated
Linoleic Acid on Growth Performance, Meat Quality and

Relative Enzyme Activities in Broiler Chicks

ZHANG Guang-min'*, WEN Jie'* , CHEN Ji-lan' , ZHAO Gui-ping' .« ZHENG Mai-qing'
(1. State Key Laboratory of Animal Nutrition , Institute o f Animal Science, Chinese Academy of
Agricultural Sciences , Beijing 100094 ,China ;2. Research and Development Centre , Feed
Research Institute , Chinese Academy of Agricultural Sciences, Beijing 100081,China)

Abstract: An experiment was conducted using a total of 288 one day-old Arbor Acres male broil-
ers to study the effect of supplemental t-10, ¢-12 CLA levels on growth performance, carcass
traits, and abdominal fat of the broilers. Chicks were randomly allotted by body weight to one of
six treatments in a completely randomized design. They were fed either a CLLA-unsupplemented
corn-soybean meal basal diet or fed basal diets supplemented with 0.20%, 0.40%, 0.60%, 0.
80% or 1.00 % 10, ¢-12 CLA for duration of 42 days. The supplemental CLA had no effect (P
>0.05) on the ADFI, percentage of breast and leg muscles, but affected significantly abdominal
fat percentage (P<C 0.01), ADG and F/G(P<C0.05). The addition of 0.20%, 0.40%, 0.60%,
0.80% or 1.00 % CLA resulted in a significant decrease in abdominal fat percentage (P<C0.01),
and broilers fed on the 0.60% 10, ¢-12 CLA had a higher ADG and F/G (P<C0.05). The addi-
tion of 0.20%, 0.40%, 0.60% or 1.00% CLA decreased b * value and shear force in the breast
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muscle (P<Z0.05), but not in the thigh muscle. The addition of CLLA increased significantly taste
estimate in breast muscle. The addition of 0. 20%, 0. 40%, 0. 60% or 1. 00% CLA increased
MDH activity in abdominal fat, but decreased significantly MDH activity and leptin (P<C0. 05).
Results from this study indicated that the addition of -10, ¢-12 CLLA to broiler diets might in-

crease growth performance and feed conversion, decrease the percentage of abdominal fat by de-

creasing MDH activity in abdominal fat and leptin in serum, increasing MDH activity in liver,

breast and thigh muscle.
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Table 1 Compositions and nutrient levels of the basal diet %
J R Hh A5 21 B HFKT
Ingredients Contents Chemical compositions Nutrient levels
1~21 By 22~42 A% 1~21 Hiy 22~42 A
D1—21 D22 —42 D1—21 D22—42
F >k Corn 55. 00 61.00 R e ME/(M]/kg) 12.52 12.77
M1 Soybean meal 35. 00 29. 06 A Crude protein” 21.74 19. 67
F KR FH (63%CP)Corn protein meal 3.00 3.00 # R Lysine® 1.09 1.13
F Kl Corn oil 3.00 3.00 HZ R Methionine® 0. 36 0. 44
Wi 2 245 Dicalcium phosphate 1.80 1.80 AR + &R Methionine+Cystine® 0.74 0.70
£ ¥ Ground limestone 1.30 1.20 5 Cab 0.98 0.93
Bk Salt 0. 30 0. 30 JEHE B2 B Nonphytate phosphorus® 0. 44 0.42
HEHA B D.L- methionine 0.10 0.13
i & Vitamine 0. 30 0.11
¥ J6FE Micronutrients 0. 20 0. 20
#1424 Lysine 0. 20
&1t Total 100 100

% BT 57 HAR BRI Per kg diet: VA 1500 1U; VD, 2000 1U; VE 20 1U; VK, 2 mg; VB, 1. 6 mg; VB 3 mg; VB,, 0. 014 mg;
Pantothenic acid 20 mg; Niacin 30 mg; Folicacid 0. 8 mg; Biotin 0. 12 mg; Choline 500 mg; Cu(CuSO, ¢« 5H,0) 8 mg; Zn(Zn-
SO, « 7TH,0) 40 mg; Fe(FeSO, « 7H,0O) 80 mg; I(KD 0. 35 mg; Se(Na,SeO;) 0.15 mg; Mn(MnSO, « H,0)120 mg

S %4> Analysed composition;©. i35 {A Calculated value
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Table 2 Compositions of t-10,c-12 CLA %

fg W5 R Fatty acid

& & Contents

FET R AR ) & T 2 Sl Bl B R 8
NS PF 48, 3 BN 0. 00%, 0. 40% . 1. 00%
CLA HIEH 15 H XS B LTI 2 em® A2 47 7N
Be, Tk (A« K=1: 1) & 10 min, BUL &
S, I H LG 20T O XK R T 2 L
AIH 1~10 45,
1.3 HEHZITHM

FH SASS. 0 BAErF Y GLM 58  X6F 3 56 K 3 vk

iR Palmitic acid C16 ¢ 0 ND TGt XA =10, c-12 CLA 6 B2 (1 H M2 Ab 3 4%
B Stcaric acid C18 + 0 \D L e P
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WM R Linoleic acid C18 = 2 C9, C12 2.4 NI
L85l 2 Conjugated linoleic acid 91.2 2 zﬁ%ﬁlﬂ. -L/k\'
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Table 3 Effects of dietary t-10,c-12 CLA on growth performance of broiler chicks

WK/ % Added levels SEM P1H
0.00 0. 20 0. 40 0. 60 0. 80 1. 00 £ P value

1~21 H# D1-21
H R & ADFI/g 45. 69 44, 84 44,41 45. 20 44. 90 44. 84 0.18 0. 40
H 8 ADG/g 30. 85¢ 31.138™  31.24" 32. 86" 31.61% 31. 91 0.29 <0.01
FERIGELL F/G 1. 44° 1. 40" 1. 39" 1. 35¢ 1. 41 1. 40" 0.01 <0.01
22~42 Hi& D22-42
H R & & ADFI/g 137.02%  137.48%  135.89%  142.06*  138.02"  134.95¢ 1.01 <0.01
A ADG/g 57.50° 61.74% 57. 98" 63. 46* 63. 31* 61.44% 1.06 <0.01
FERBEE L F/G 2.39° 2. 26" 2. 34" 2. 24" 2. 24" 2.20¢ 0.03 0.06
1~42 H# D1-42
H X ADFl/g 92.02 92.039 90. 9 94. 63 93.12 91. 31 0.55 0. 24
A H » ADG/g 44,18 46.19% 43, 94¢ 48.07* 47, 21* 46, 52° 0. 67 <0.01
FERIGE L F/G * 2.05° 2. 00" 2.03" 1.95% 1. 98" 1.92¢ 0.02 0. 04

SFEE (n=16) , [7] — 1T B A RE FBEE 5 4 22 53 B3 (P<<0. 05) ; SEM. FHE MR HE SR » . Z R &Zm , T &K IH

Means in the same row with different superscripts are significantly different (P <C0. 05); SEM. Standard error of mean;

* . Quadratic effect, the same as below
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FIR -10.c-12 CLA X RAF G 1 A 7= PEag B A B 3%
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X} R L LA L R i s CLA X 42 i i % A
BE L (P>>0. 05) H 2% i R A7 b CLA K
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F4 @8 10,12 CLAX 42 BRAFBEBERRHZ N
Table 4 Effects of dietary t-10,c-12 CLA on broiler carcass

WK/ % Added levels SEM P1H
0.00 0.20 0.40 0. 60 0. 80 1. 00 P value
Mg L3 Percentage of breast muscle 9.93 10. 1 10.1 10. 31 10.22  10.21 0. 05 0.29
JiE L2 Percentage of thigh muscle 8.89 9.01 9.05  9.23 9.22 9.27 0.06 0.35
g 2% Percentage of eviscerated yield 77.10° 77.50" 78.07" 78.49* 78.20° 78.27° 0.22 0.07
& 8 3% Percentage of abdominal fat” 1.72% 1.70®  1.57" 1.58% 1.55%  1.40° 0.05 <C0.01
J& 52 % Dressing percentage 91. 30 90.73  91.98 92.21  91.30 91.70 0.22 0.28
BaLAG B IMF of breast muscle 3. 49" 3.36°  3.52 3.70" 3.56™  3.92° 0.08 0.03
& WLAE Wi IMF of thigh muscle 19.88™  19.34° 21.03" 20.66" 20.26™ 20.00™ 0.24 0.06
Sun &R 0%6.2% 4% CLA 1A MEF% 42 d, PRARE
SEHERWI CLA 34 1 AR WL i AR R AL N B s . (HL 5 2.3 AMERTHBTAFBERRE S
10 & FdR S5 W i 09 As 7 8 B8 3 AR . Szymc- (MDH) B % )

zyk GUOTAE AT XS 56 v & B CLA X g 2 %
AWM ARE R B TR, AR RS L
IR B, B 10, -12 CLA BEA R
S R 7 o DT 2 5 IR T 5T, 4-10,e-12 CLA FEAIR
S R A TORR L B o kg JL AR LU P Bl 17 5 o L AT B S
JIg 7 A M AE AN R AU AR AR 22 A G, R 2
AEXT G L LA R 105 35 A K dak 1% B U 440 L L i g
B CLA B0 B2, T Lo g 7 8 om=, X1
CLA BRI AR I HLH . A NN AT RE & CLA ¥ %
T e AU T CLA 200 IS 15 40 g i 5 Fn

B2 5 AT UL, AR CLA ZKSF X B AL L I op iy
MDH ¥4 & %0 (P<<0. 05) , H.XF g LA AL 5 19
SEMA A 2 3 (P<<0. 01), TAR CLA XJ &L MDH
520 (P=0. 02) , S5 7t & Ja R A1, B &2 — okt 272
b TR CLA XFHFE MDH () 5% 0 22 7 i 2 (P =
0.03) ;5 M CLA X il MDH (1) 5 Wi 22 53 . 3 (P
<0.01), HARfb a3 52 — R il 4 e Tt 5 R AT 5 )
M CLA XHEE 8 MDH A 2 50 (P<<0.01),
Bl CLA WS hn i 52 ix 2622 4k .
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Table 5 Effects of dietary -10,c-12 CLA on MDH, serum insulin and leptin
WK/ % Added levels SEM PE
0. 00 0. 20 0.40 0. 60 0. 80 1. 00 P value
MWL Breast muscle 5.01" 4.93° 5.45% 5.90° 5. 80" 5.55% 0.32 <0.01
BRI Thigh muscle 6.42°¢ 7.18" 7.82° 7.43" 7.12° 6.45°¢ 0.19 0.02
MDH .
JFHE Liver 1.66" 1.92% 2.21° 2.07° 2.00" 2.18" 0.08 0.03
Wi ig Abdominal fat 3.23° 2.87% 2.36° 2.52% 2. 68" 2.70% 0.19 <0.01
Leptin 2.01° 1.73" 1.56% 1.41¢ 1.47" 1.37¢ 0.09 <0.01
JiH 55 & Insulin 7.95" 5.18" 6. 80" 6.15" 5. 53" 4. 41°¢ 0.55 0.02

MDH J& 4 g Wi B2 £ ¥ & it 45 NADPH ) &
TR MDH A BT RE 5 6 43 i A0 i AS = BE i
A, HEPERM CLA, ATl MDH 15 ¥ 78 i i 41
SURN e 2 T e 1 6 M UL R LA 2 R B
i E I CLA &3 52 0 T 8 IR L IEFn LA v il
(RITE I 2B 1-10, c-12 CLA BN w1 B8 5 (10
R, fk R CLA X MDH 1 8 i 2 18] 42 (1 1fi A
e LA . B0 B (4 VR B T R 30 MDH 1
M FEE e, MDH W36 HEAE 4 Fl AL 8L AS [R) T RE fif
BT WU G W R JE 20 8088 5 s i 25 5
2.4 (AR CLA X {78 M &K B & leptin FI 5
Vg

iy 2¢ 5 A UL, ARDRE CLA X PR I 775 B 15 AN
leptin [ 5% W ¥4 22 55 W 3% (P <C0. 05), H Ffi H #
CLA B & 7K F (4 35 fm L R &% 2% A Leptin B 5 F
RER S, Hob R CLA X 5 & i 52 g LA X
HEZH d5 85 . 1. 00 %6 21 o JefIG . HL 2 M AR Ak ; Bl 4 1)
M CLA WK 38 0m, X leptin AIFZ M LL 1. 00%
CLA gl i, H i 21k,

BHWFREW 1-10.c-12 CLA BA KA leptin 3
IKEPEHI 2 FEA S v A BT T Y Leptin 7

HBRB A PR EZER,-10,0-12 CLA B 3F AL
T leptin F X 5K N EAME B, HE
0.80% £-10,¢-12 CLA 414 leptin /K 42 5, Ak
B mERAEYE 12 h 5 e RAFS, J L, 1035 5
leptin SEASE M CLA MR IME M X RS2
YU S
2.5 (AR MERX AFB AR RNEIE
2% 6 AT DL L ARDRE CLLA 7K SF S A X i AL A0 i
WL pH WL Lo+ (a x &, FER LSS 9] J7 {8 C W
FERM(P=>0.05) AAXF M LEY U) J3 AR b = HA
WER (P<0.05), WM CLA 41 8285t g il
FIBRAL pH WA 3 m B4 W INA ¥4 TR
AEH R ALLL 0. 40 % CLA 41 B A%, BB AL LA
0.80% CLA 4 TR M. M CLA BB InKFxt
e ILBY 1 1 ) 5 22 5 B 3 (P<<0. 05), HFfi% H
HCLA WK sy b1 1 2 4R T R, R
CLA BYIRINZKEXT A 8 b+ 510 & 22 5% 3% (P
<0.05), HFR 7 A] 0L, B M CLA 7KF-XF A A7 3G ]
WU | BRCRE | 22 0 1 AT B2 32 M 14 5 i) 2 57 A8 I 3
(P=>0.05) . fF % i LAy JRUBK: | 80 | 22 7 1 ol 422
k5 W 3 R R (P<<0. 01)

&6 fAH1-10,c-12 CLA 3 42 BI® AF B A MR A #I0
Table 6 Effects of dietary t-10,c-12 CLA on meat quality in broiler chicks

. pH T LA 6, Color of breast muscle 854 51 /kg Shear force
MK/ % - -
JiEg JL J5& AL JiEg JL J5& AL
Added levels . L ax b )
Breast muscle  Thigh muscle Breast muscle  Thigh muscle
0. 00 5.91 6. 34 34. 66" 11.12 4. 26" 2.19° 1.20°
0. 20 5. 85 6.35 34. 80" 11.18 3. 38¢ 2.08® 1.00™
0. 40 5. 81 6. 31 36. 63" 10. 41 4, 28* 1.99* 1.10%
0. 60 5.84 6.33 35.70" 11. 27 3.57b 1.93% 1.07*
0. 80 5. 84 6.28 35. 36 11.05 4. 04" 1.90" 0.99"
1. 00 5.85 6. 30 36. 14° 10. 36 4.11* 1.73¢ 1.09%
SEM 0.05 0.02 0. 45 0. 34 0.21 0.08 0. 05
P {H P value 0.79 0. 36 0.02 0.27 0.01 0.01 0.07
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Table 7 Effects of dietary t-10,c-12 CLA on sensory evaluation
KT/ % ‘ Mg )l Breast muscle _ ‘ BRIl Thigh muscle _
Added levels Z itk IS Rz Bz Z NS e ez
Juice Flavor Tenderness Acceptability Juice Flavor Tenderness Acceptability
0. 00 6.1 6.4 6.1 6.3 8.3 8.2 8.3 8.2
0. 40 8.7 8.6 8.6 8.8 8.0 8.4 8.3 8.7
1. 00 7.7 7.2 7.6 7.6 7.9 8.3 8.1 8.2
SEM 0.54 0. 60 0.50 0.50 8.2 8.3 8.3 8.4
P 1{H P value 0.01 0.01 0. 004 0.002 0.61 0.91 0.9 0.69
A N SRR ZR L, AL B S ui [ 3] Corino C.Mourot J,Magni S.et al. Influence of dieta-
OB, MR PN CLA 28 T LI 4 ry conjugated linoleic acid on growth, meat quality, li-
BORIE T & 5, T S T A & Dugan 017 e pogenesis , plasma leptin and physiological variables of
B4 61,5~ 106 kg BRI 2% CLA # ffi pH F lipid metabolism in rabbits [J]. ] Anim Sci, 2002, 80
e AR I B, KT CLA M B @ H9 L ome L | |
. - . e [ 4] Wiegand B R,Sparks J C,Parrish F C,et al. Duration
. 2NN CLA BA B A 6 A of feeding conjugated linoleic acid influences growth
NIRDy CLA WS INEE b fE TR 3 5 A S 2 performances, carcass traits and meat quality of fin-
B2, KT M2, BB 7E Kk E £ ishing barrows [J].J Anim Sci,2002,80 ;637 ~643.
THYERI T $E 2 AR G B 2 R A R R e L [ 5] Badinga L. Selberg K T, Dinges A C,et al. Dietary
W R EEZ R, X RE S W T IR LA 4 conjugated linoleic acid alters hepatic lipid content
WA AT A0 T L2 4t and fatty acid composition in broiler chickens [ J].
Poult Sci,2003,82(1): 111~116.
3 gél: i@ [ 6] Bassaganya-Riera J, Reynolds K, Martiono-Catts, et
al. Activation of PPAR gamma and delta by conjuga-
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AT e, G4 A7 2 7 B AR U 6 Nur 2004, 1344). §17~821
1E,1-10,c-12 CLA {935 BNk 0. 60 % . [ 8] Zhang H,Guo Y, Yuan J. Effects of conjugated linole-
3.3 ORI CLA S 1k X By 4748 A4 57 1 s AR 7 ic acids on growth performance, serum lysozyme ac-
R S T B S T 6 T M A B L t?vlt}f,lyml?hocyte.} prollferatlon,and.antlbody produc-
tion in broiler chicks [J]. Arch Anim Nutr, 2005,59
P ik 5 i — 2L 5T (5. 293301,
[ 9] Rogdakis E. Untersuchgen ueber die Aktivitaet NAD-
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