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Effects of Conjugated Linoleic Acid Diets Supplemented with Different Proportions of Soybean Oil on Reproductive Performance of
Chicken Breeders

LIU Xue-lan,ZHANG Yan,FU Chun-yan et al
Abstract
ductive performance of chicken breeders,and ascertain the minimum level of dietary plant oil supplementation that results in full recovery from
loss of hatchability induced by conjugated linoleic acid. [ Method ] 600 hens and 72 cocks of 36 weeks were assigned to groups of 6 and were fed
a diet containing either no CLA plus 0.5% soybean oil (control) or 0.5% CLA plus 0% ,2% ,4% ,6% or 8% soybean oil. The hatching rate of
eggs, egg quality,yolk fatty acid and antioxidant index were measured. [ Result ] Supplementation with CLA (CLA plus 0% soybean oil ) resulted
in almost loss of hatchability of fertile eggs. Hatchability was progressively improved by increasing doses of soybean oil, and better recovery of
hatchability compared with the control levels was achieved at 4% ~5% soybean oil. There was no further improvement in hatchability when 8%

(Poultry Institute,Shandong Academy of Agricultural Sciences,Jinan,Shandong 250023)
[ Objective ] To determine the effects of conjugated linoleic acid diets supplemented with different proportions of soybean oil on repro-

soybean oil was added to the CLA-supplemented diet. There was no significant difference in egg quality in each group (P>0.05). The fatty acid
composition of eggs was significantly changed. The contents of saturated fatty acids in the group 2 were significantly higher than those in the group
1 (P<0.05) ,the contents of monounsaturated fatty acids were significantly lower than those in the group 1 (P<0.05) ,and the contents of polyun-
saturated fatty acids in the group 1 were not significantly different from those in the group 1(P>0.05). But the content of C20:4n6 was signifi-
cantly lower than the group 1,the contents of CLA—cyt,, and CLA~t,,c,, were significantly greater than that of the group 1(P<0.05) ; the saturat-
ed fatty acid contents of group 3,4,5,6 were lower than the group 2,and with the increasing proportion of soybean oil decreased,single variation
of unsaturated fat content was not obvious,the content of polyunsaturated fatty acids increased gradually. The antioxidant capacity of eggs in each
group was significantly different. The total antioxidant capacity in group 1 and group 4 was significantly higher than that in other groups (P<
0.05) ,and the content of malondialdehyde (MDA) in the eggs was significantly lower than that in other groups (P<0.05). [ Conclusion]In this
study , hatchability is affected by fatty acid composition and antioxidant capacity in eggs. Supplementation with CLA resulted in almost loss of
hatchability of fertile eggs,it can be progressively improved by increasing appropriate doses of soybean oil.
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Table 1 Feeding formula %

=1 =0 3 e
am oMk gy (T CAM gy BB
C Bean Soybean  CLA 5. Stone
Sroup Corn Bran . . Premix

pulp oil oil powder
1 23.0 61.0 3 0.5 0 5 7.5
2 23.0 61.0 3 0 0.5 5 7.5
3 22.5 55.5 7 2.0 0.5 5 7.5
4 22.0 48.0 13 4.0 0.5 5 7.5
5 21.0 40.0 20 6.0 0.5 5 7.5
6 20.0 31.0 28 8.0 0.5 5 7.5
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Table 2 Incubation results
/lx\lﬁﬂ?«'%iﬂt ZHRER 21 AR SREWL
230 umber Nu‘mber Number Fertilized
Group hof the of't'he of hatched esgs hatching
atched fertilized out on 21
eggs// 58 eggs// M days //H rate//%
1 300 280 270 96.4
2 300 290 20 6.9
3 300 300 170 56.7
4 300 290 250 86.2
5 300 300 240 80.0
6 290 230 170 60.7

2.2 AEAMBREAMRFHMEFRHZRHRAKNZNE hx
3FHLAAERTHOR IEER AERNEEEFAD
E(P>0.05) , Frill ¥y HAb RS 7R & 22 73 8 3 (P<0. 05) ,
BRI .2 40 (2l CLA R4 M Fnig iR C14:0.C16:
0.C18:0,€20:0,C22:0,C24: 05 = B E KT 1 A (i K=
) (P<0.05) , A FE PR C14:1.C16:1,.C18:1,C20:1
FRIFRT 1 4(P<0.05) , Z IS BR C18 :2n6e
C18:3n3,C20:3n6.,C20:3n3 ,C20:5n3 ,C22:6n3 S5 1 H#E
FAREE(P>0.05), 1 C20:4n6 FH P EMT 140, CLA-
oty CLA-t, e, FHRBE KT 1 H(P<0.05);3.45.6 4
(AN CLA+RTR] Eb ] 4 A 53 ) 9 L AR A0 i 5 7R 5 2 {1
T2 4, HBEAE R SIS I A7 7 4 n i 20 i R A, S AN
FRR &t AR AL R AN B S | 22 AT RIRG 7 PR 5 o 348 T 14
I, ZEE IR, RS IR A W] B e 2R A A A
IR T R AR 1

2.3 FAEAMBEARMMEERRNOTE MWEK4TLUE
RN EE R ERREE EAREER AR E
(P>0.05) . BEZSRFWH EZFRSMET (R—EFKER
(I FE 75 ) 118 PR A G AR e} o B 2t SO VA R,



98 AR A 2018 £
*3 EEHEHER
Table 3 Fatty acids in yolk mg/g

NJ?O% Corficjgtion 14l 24 34 441 541 64l

1 C6:0( CLIiR) 0.088+0.026 a  0.113£0.027 a  0.086+0.021 a  0.112+0.015a  0.077£0.009 a  0.104+0.019 a
2 C10:0( IEZ1R) 0.052+0.011a  0.056£0.020 a  0.06420.010 a  0.063+0.017 a  0.051%0.009 a  0.066+0.014 a
3 CI12:0( HHERR) 0.061+0.015a  0.059%0.014 a  0.052+0.004 a  0.076+0.023 a  0.079£0.015a  0.071+0.004 a
4 Cl4:0( AEER) 2.1300.131 be  3.220£0.212a  3.227+0.330a  3.12320.060 a  2.306+0.031 b  1.932+0.038 ¢
5 C14:1( AR EIR ) 0.458+0.032a  0.293+0.021 b 0.258+0.007 ¢ 0.259+0.013 be ~ 0.140£0.004 d  0.094+0.022 e
6 C15:0( T H bR ) 0.336+0.018 ¢ 0.459+0.029 b 0.366=0. 035¢ 0.471+0.006 b 0.482+0.003 b  0.541+0.011 a
7 C16:0(1ZHAIR ) 158.240£9.030 ¢ 182.910=11. 800 ab181.470+17.470 a 177.280+2.640 a  166. 470+2. 400 be 150. 438+2. 146 ¢
8 C16: 1 (AFHHTHIR ) 16.264+1.009 a  9.783+0.732 b 7.450£0.809 ¢ 8.259+0.134 ¢ 4.715+0.100 d  3.310+0.084 e
9 CI18:0(f# 512 ) 58.185+3.106d  100.458+8.760 a  94.462+1.294 ab 86.353+5.541 b  86.158+1.514 b 74.763+0.853 ¢
10 C18:1n9c (MR 227.430£13.810 a 148. 636=10.340 ¢ 147.254+14.450 ¢ 167.708+2.010 b 162.220+3. 440 be 149.910£2. 300 ¢
11 C18 :2n6¢ (W 3HAR ) 88.214+5.028 ¢  87.185+6.334 ¢ 101.220+10.070 d 136.426+2.126 ¢ 156.786+1.630 b 175.415+3.050 a
12 C18:3n3( a—WJFR) 2.18620.136 e 2.179+0.178 ¢ 3.628+0.401 d  5.770+0.106 ¢ 7.311+0.059 b  8.579+0.171 a
13 CLA=coty, 0.181+0.045 b  3.023+1.080 a  2.989+1.047 a  3.385+0.232a  3.444%0.036 a  3.135+0.355 a
14 CLA-t5c), 0.029+0.003 ¢ 1.483%0.321 a  1.42420.287 a  1.293+0.054 ab  1.175£0.010 ab  1.040£0.042 b
15 C20:0(fE4:1R) 0.335+0.048 ¢ 0.558£0.099 a  0.472+0.016 ab  0.413+0.021 b 0.408+0.017 be 0. 454+0. 105 ab
16 C20:1(fE4:—IfTR ) 1.312+0.086 a  1.038+0.051 ¢ 1.100£0.096 be  1.126+0.017 be  1.160+0.008 b 1.066=0. 008 bc
17 €20:3n6( —HER=HMER)  1.05320.055a  1.115+0.075a  1.083%£0.094 a  1.043x0.014a  0.860+0.014 b  0.932+0.015 b
18 €20 :4n6( fEE DU TR ) 15.272+0.663 ab  11.634+0.849 ¢ 11.771+0.934 ¢ 14.206£0.197 b 14.793%0.220 ab 15.538+0.216 a
19 C20:3n3( - HR=MM)  0.033x0.006 ¢ 0.043+0.005e¢  0.091£0.015d  0.145+0.002 ¢ 0.177+0.005 b 0.228+0.010 a
20 C20:5n3( B TMHR)  0.056+0.005b  0.049+0.001 b 0.111£0.025a  0.109£0.010 a  0.127+0.037 a  0.096x0. 014 a
21 C22:0( LI HTR) 0.225+0.004 ¢ 0.428+0.067 a  0.41120.054 ab  0.359+0.075 ab  0.336+0.048 ab  0.287+0.023 ¢
2 C2:2( T+ TR THMER)  0.129£0.019a  0.108+0.129 a  0.068+0.017 b 0.046+0.018 b 0.045+0.014 b 0.078+0.011 ab
23 €24 :0( ARIETR ) 0.761+0.027 ¢ 2.001£0.039 a  1.556+0.010 ab  1.118+0.727 be  1.216+0. 110 be 1. 035+0. 064 he
24 (22:6n3(DHA) 4.517+0.193 d  2.675£0.205f  3.43520.265e¢  4.906+0.096 ¢ 5.735£0.042b  6.626+0.098 a
25 C24:1( —FDUBR—MIR)  0.26120.030 ab  0.237+0.010 ab  0.290£0.020 a  0.193+0.085b  0.155+0.008 b 0.177+0.022 b

TE : [R5 /NS T RE AR R 225 B35 (P<0. 05)

Note ; Different small letters within the same column mean significant differences ( P<0.05)
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Table 4 Quality index of eggs
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Table 5 Antioxidant index of eggs

Hifl HFCHE TR HHMEZ
205 Egg Eggshell Eggshell Albumen
Group weight strength thickness height

g kg;/cm2 mm mm

1 55.60+3.22  40.58+11.74  38.91+3.49 4.69+0.76
2 56.12+3.41  37.08+9. 12 36.56+3.73 4.25+1.03
3 56.37+4.34  38.07+11.95 36.88+3.04  4.30+0.61
4 56.02+2.10  43.30+11.78  37.96+4.57 4.08+0.79
5 58.21+5.31  40.35+14.27  37.34x0.01 4.75+0.07
6 56.59+2.66  35.83+6.99 36.49+2.21 4.45+0.75
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DA AR SPTELRE A BE 25, L 41 4 418
B ALiE ) B3 E T HABLL (P<0.05) , AH R, Fh 8 b i3 4
A= HPS i (MDA ) 7 & i I8 T HA A 41 (P<0.05) » %
SESLE | AR 0 i R G AR P S A [] B 8] 19 K
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3 itig
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SRS ARS8 AR B RE Sk X R CLA 513
BRI ES BHERE 1 AT EAE B B SR LN A2 B T RE B
FRME] CLA 7E NZREE PR |

51 PSS E=¥ ai g3

Group TAOC//U/mL MDA //mmol/L
1 5.80+0. 11 a 4.33+0.13 f
2 3.96+0.21 d 6.58+0.11 a
3 4.70£0.09 ¢ 6.09+0.17 b
4 5.74+0.11 a 4.80+0.16 e
5 5.13+0.23 b 5.30+0.09 d
6 5.04x0.13 b 5.78+0.09 ¢

TE: RSB G /NG FREAR #0822 5 1.3 (P<0. 05)
Note ; Different small letters within the same column mean significant differ-
ences (P<0.05)
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