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(0 21 ) (22 49 1.3.1
) , 2, 21 35 49
2.5%,CLA 0%, , 3000g 15min ,
0.5% 1% 1.5% 2%, CLA CLA (TO) (T ;
80 %, CLA (HDL-C)
2.5% , , , OL YMPUS AV400
(LDL-C)
1.3
1
Table1l Basc diet and nutrient level
Ingredients 0-3w 47w Nutrient level 0-3w 47w
Maize( %) 50.00 56.00 M E(MJ/ kg) 12.86 12.97
Wheat middling ( %) 8.20 9.49 CP( %) 23.12 20.12
Maize gluten( %) 10. 00 8.00 Ca( %) 1.00 0.90
Soybean meal ( %) 22.00 18.00 AP( %) 0.45 0.35
Fish meal ( %) 3.00 2.00 Lys( %) 1.10 1.00
CaCOs (%) 1.30 1.40 Met ( %) 0.52 0.38
CaHPOs (%) 1.40 1.00 + Met + Cys( %) 0.90 0.72
Soy oil ( %) 2.50 2.50 Thr( %) 0.90 0.77
NaCl ( %) 0.30 0.30 Trp (%) 0.25 0.22
DL-methine( %) 0.08
Lysine- HC (%) 0.19 0.26
Vitamin Premix ( %) 0.03 0.03
Mineral Premix( %) 1.00 1.00
1 :VA 5400 U ,VDs 1100 IU,Ve 18000mg, V Kz 5000mg, VB: 2000mg, VB2 15000mg, VBi
30mg, 35000mg , 500mg, 25000mg , 200mg 2 Kg : Cu 20mg Fe 90mg Zn

50mg,Mn 70mg, I 0.38mg,Se 0. 16mg

Note: Per kg Vitamin premix contains:Vitamin A 5400 U ;Vitamin Dz 1100 1U ; Vitamin E 18000mg; Vitamin Ks 5000mg;
Vitamin B: 2000mg; Vitamin B2 15000mg; Vitamin B> 30mg; niacin 35000mg; folic acid 500mg ; D-pantothenic acid
25000mg; biotin 200mg; 2. Mineral premix supply per kg diet : Cu(as copper sulfate) 20mg; Fe (asferrous sulfate) 90mg; Zn
(aszinc oxide) 50mg; Mn (as manganese sulfate) 70mg; | (as calcium iodate) 0. 38mg; Se (as sodium sdlenite) 0.16mg.

1.3.2 49
- 20 2
Folch ( : =2:1) , 75 2.1 CLA
0.5M KOH - 10min 75 2 , CLA
14 % BF3- 10min, TC TG HDL-C LDL-C ,
BPX70 (P>0.05) ,CLA
( 50m 0.22mm 0.25 TC TG
mm) Hewlett- Packard 5890 HDL-C LDL-C
,21d HDL-C LDL-C CLA
1.4 , 35d 49d
X+S , HDL-C , LDL-C

SAS , HDL-C/LDL-C



,21d 35d  49d 89 % 80.30% 69.95%, 49d
7.14% 22.11% 18.71% 11.56 %, (P<0.05)
7.28% 9.27% 15.89% 9.27% 18.57 % 73.

2 CLA
Table 2 The efect of Conjugated Linoleic Acids on serum lipidsin broilers

Control Treatments
Index SEM P
| 11 11 [\ V
21d
TC (mmol/L) 4.87 4.83 4.85 4.40 3.82 0.33 0.06
HDL-C(mmol/L) 3.62 3.40 3.23 3.11 2.72 0.27 0.17
LDL-C(mmol/L) 1.23 1.08 0.90 0.89 0.83 0.10 0.07
HDL-C/LDL-C 2.94 3.15 3.59 3.49 3.28 0.11 0.28
TG(mmol/ L) 0.48 0.40 0.43 0.41 0.42 0.03 0.31
35d
TC(mmol/L) 3.92 3.88 3.81 3.68 3.69 0.34 0.08
HDL-C(mmol/ L) 2.10 2.19 2.24 2.35 2.28 0.18 0.11
LDL-C(mmol/L) 1.39 1.35 1.36 1.34 1.38 0.16 0.16
HDL-C/LDL-C 1.51 1.62 1.65 1.75 1.65 0.36 0.84
TG(mmol/ L) 1.37 1.26 1.32 1.25 0.82 0.02 0.06
49d
TC(mmol/L) 3.63 3.59 3.36 2.95 3.15 0.42 0.06
HDL-C(mmol/L) 2.25 2.76 2.75 2.67 2.52 0.21 0.12
LDL-C(mmol/L) 1.11 0.92 0.78 0.78 0.73 0.08 0.71
HDL-C/LDL-C 2.03° 3.00° 3.53*%.66° 3.45° 0.38 <0.01
TG (mmol/L) 0.45 0.39 0.31 0.37 0.31 0.03 0.08
(P<0.05), (P>0.05)

Note:Values with different superscript letters show significant difference( P < 0.05) ,those with same lettersor without su-
perscript letters are of no significant difference( P > 0.05) . The same below.

2.2 CLA C16:1/ C16:0, C18:1/C18:0
3 , , CLA (P<0.05)
Cl14:0 C16:0 C18:0 C20: , CLA
0 (P<0.05) , Cl14:0 C16:0 C18:0 C20:0 TSFA CLA
34. 68 % (P<0.05), Cl16:1 C18:1 TMUFA( P
30.66 % 48.35% 37.59 %, (P< < 0.05) C18:2 C18:3( P > 0.05)
0.05) Cl6:1 C18:1 TPUFA C20:4 ,
(TMUFA) CLA TPUFA ,
(P<0.05) (1.5% 2.0%) ( 4) ,
CLA , C20:4 TPUFA 14.94% 14.70%,
(P<0.05), C18:2 C18:3 52.92% 50.46 %, 0.5% 1.0%
(TPUFA) (P>0.05) 25.97% 51.06% 23.95% 48.63%( P <
C18:2 CLA 0.05) C20:4 , 2.0%
,0.5%1.0% 1.5% 2.0% ,
CLA 0.84% 2.26% CLA ,
2.98% 6.08%, 0.16% 5.25 14.13

18.63 38 , ,CLA ; TSFA CLA
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, 2.0% , CLA (TO)
(P<0.05), (LDL-C)
;. TMUFA  TPUFA (2002) ** , CLA
TMUFA 0.5% TC (HDL-C) LDL-C CLA
, , ,  TC/HDL-C
(P>0.05); TPUFA CLA
0.5% 1.0% 1.5% 2.0% , TC TG ,  HDL-
4.36% 4.63% 6.02% 18.33%, 2.03%  C/LDL-C , Szymezyk
2.152.28 2.97 9.03 (P<0.05) (2001) **! CLA
TC , Du. Ahn  (2004) ™
3 CLA TC
3.1 CLA HDL-C TG
(Lee ?
1998) ! (Nicolos ~ ,1997) %
, CLA VLDL ,

Cavino  (2000) ™"

3 CLA ( Fatty acid)
Table 3 The efect of Conjugated Linoleic Acids on the fatty acid composition of chest muscle in broilers Fatty acid(g/ 100g)

Control Treatments

Fatty acids profile | 1" i v v SEM P

Cu:0 0.54° 0.91° 0.93° 1.56 1.02° 0.01 <0.01
Cis:0 26.19° 34.74° 33.60° 39.15% 33.82° 1.24 <0.01
Cs: 1 3.01° 2.67° 2.88° 2.22° 1.31° 0.12 0.01
Cis:0 10. 63° 14.59% 13.61° 13.95% 15.76° 0.39 <0.01
Cs:1 31.52° 24.80° 23.41° 18. 89° 18.34° 0.48 <0.01
Cis: 2 16.2 13.85 14.87 13.81 13.96 0.85 0.24
Cs: 3 0.62 0.48 0.56 0.52 0.48 0.05 0.26
Co Tur1s: 2 0.12° 0.52° 1.35° 1.79° 3.08? 0.18 <0.01
T Cro-18: 2 0.04° 0.32° 0.91° 1.19° 3.00° 0.11 <0.01
Cx:0 0.18° 0.32° 0.90° 1.03 1.05° 0.09 <0.01
C20: 4 2.00% 1.22° 1.34° 0.54° 0.78% 0.20 0.03
Cxo:5 0.2 0.14 0.24 0.24
Cz2:5 0.31 0.17 0.14 0.17

Others 8.44% 5.58° 5,33 4.97° 6.99* 0.98 <0.01
Cis: 1/ Cis:0 0.115° 0.077° 0.086"  0.057* 0.039° 0.005 <0.01
Cis: 1/ Ci5:0 2.97° 1.70° 1.72° 1.35" 1.16° 0.19 <0.01
TCLA 0.16° 0.84° 2.26° 2.98° 6.08" 0.26 <0.01
TSFA 37.54° 50. 56" 49,05 55.69°  51.65% 1.33 <0.01
TMUFA 34.532 27.47° 26.29° 21.11° 19. 65° 1.56 0.05
TPUFA 19.49 16.39 19.34 18.23 21.71 2.59 0.05

: TSFA - ; TMUFA - i TPUFA - , 4 5

Note: TSFA - Tota saturation fatty acids; TMUFA - Tota unsaturation fatty acids; TPUFA - Total polyunsaturation fatty
acids. The samein Table 4 and 5.
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4 CLA ( Fatty acid)
Table4 The effect of Conjugated Linoleic Acids on the fatty acid composition of abdomen fat in broilers Fatty acid(g/ 100q)
Control Treatments
Fatty acids profile SEM P
| Il 1l v vV
Cu :0 0.90° 1.10° 1.45% 1.83* 0.97° 0.11 <0.01
Cis :0 34.01° 37.24° 45.52° 41.23° 37.61° 0.75 <0.01
Ci:1 5.18° 2.80° 3.32° 3.48° 1.67° 0.37 <0.01
Cis:0 9.32° 15. 50® 13.99° 12.75™ 18. 59 1.22 <0.01
Cs: 1 35.73° 27.11° 24,15  22.33% 19. 60° 1.28 <0.01
Ci: 2 9.52 10.57 8.26 11.28 9.44 1.98 0.27
Cs: 3 0.35 0.47 0.25 0.51 0.34 0.10 0.06
Co Tur1s: 2 0.02¢ 0.39" 0.62° 1.87° 1.49° 0.14 <0.01
Tio Crom15: 2 0.04¢ 0.25% 0. 46° 1.28 1.05% 0.10 <0.01
Cx :0 0.18 0.23 0.28 0.32
Cxo: 4 2.38
Co:5
Cx:5
Others 5.09" 4.39° 4.45° 3.16° 6.54° 0.27 <0.01
Cis: 1/ Cis:0 0.152* 0.075° 0.078" 0.08° 0.044° 0.004 <0.01
Cis: 1/ Cis:0 3.83 1.75° 1.73° 1.75° 1.05° 0.21 <0.01
TCLA 0. 06" 0.64° 1.08° 3.15 2.54° 0.28 <0.01
TSFA 44.23° 54.02° 58.19% 56. 09° 57.49° 1.49 <0.01
TMUFA 40.91° 29.91° 27.47% 25.81° 21.27° 1.04 <0.01
TPUFA 9.77° 11.86" 9.89" 14.94° 14.70 0.70 <0.01
5 CLA ( Fatty acid)

Table 5 The efect of Conjugated Linoleic Acids on the fatty acid composition of thigh muscle in broilers Fatty acid(g/ 100g)

Control Treatments
. _ SEM P
Fatty acids profile | 1" 1 v v
Cu:0 1.49° 1.23° 2.14% 1.83* 1.67™ 0.08 <0.01
Cis :0 50.67% 44.62° 54.54*  46.98™ 41.19° 1.80 0.05
Ci: 1 2.62 2.91 3.06 2.29 1.92 0.45 0.42
Cis :0 19.91 18.06 16.13 19.29 16.22 1.58 0.38
Cs: 1 22.05® 25.57% 18.51% 16. 88" 18.77* 2.29 0.01
Cis: 2 2.03° 4,12 4.63° 4.47° 12.27° 0.70 <0.01
Cs: 3 0.24 0.17
Co Tur: 2 2.79
T1wo Cro-18: 2 1.85
Cx :0 0.96
Co: 4
Co:5 1.55
Cz:5 0.29
Others 2.72° 3.25° 0.99° 6.71° 1.90° 0.28 <0.01
Cis: 1/ Ci6:0 0.052 0.065 0.056 0.05 0.039 0.003 0.54
Cis: 1/Cis:0 1.11* 1.42° 1.15% 0.88" 1.16% 0.12 0.04
TCLA 4.64
TSFA 72.81*°  63.91*  71.07° 68.1* 59.08° 3.69 0.02
TMUFA 24.67 28.48 21.57 19.17 20.69 2.32 0.08
TPUFA 2.03° 4.36° 4.63° 6.02" 18.33° 0.30 <0.01
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3.2 CLA
,CLA
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Symczyk  (2001) ™
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(2003) 1*° : ,
CLA )
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The Effect of Conjugated L inoleic Acids on Serum L ipoproteins Content
and Fatty Acid Profile in Broilers

DA Qiuzhong' ,YI Chang-hua® ,HU Yan' BIN Shi-yu® ,HE Jiarrhua® JIAN G Gui-tao*
(1. Animal Nutrition and Feeding Department of Hunan Institute of Animal Science and Veterinary Science, Hunan, Changsha 410131;
2. College of Animal Science and Technology of Hunan Agricultural University, Hunan, Changsha 410128;
3. Collegeof Life Science of Guangxi Normal University, Guangxi, Guilin 541004)

Abstract : 360 broilers were selected and allocated to 5 treatments, at random,3 replicates in each
treatment and 24 broilersin each replicate, to investigate the effect of CL A on serum lipoproteins content
and fatty acids profile of chest muscle, thigh muscle and abdomen fat. The experimental dietswere supple-
mented with 0%, 0.5%, 1.0%, 1.5% and 2. 0% CL A respectively. The results showed that in different
growth stages of broilers, the effect of CL A on broiler serum TC, TG, HDL-C,LDL-Cand HDL-C/LDL-
C were not significant , but TC and TG had a decreasing tendency with CL A supplement increasng, while
HDL-C/LDL-C had anincreasing tendency. Fatty acids analyss showed that dietary supplementing CL A
increased C14:0, C16:0, C18:0, TSFA and decreased C16: 1, C18: 1, TMUFA content of chest muscle
and abdomen fat. TPUFA in chest musclefat was not affected by dietary CLA , but TPUFA in thigh mus
cle and abdomen fat was obvioudy increased with CL A supplementing level increased ( P < 0.05). The
content of CL A in chest muscle and abdomen fat of experimental groupsincreased with dietary CL A sup-
plementing, which were significantly higher than that of the control group, but the content of CLA in
thigh muscle was very low and only foundin 2.0 % CL A supplementing group , no dose effect wasfoundin
this experiment.

Key words: conjugated linoleic acid; serum lipoproteins content ; fatty acids profile; broilers



