HYE FRFAR 2012,24(5) :926-932
Chinese Journal of Animal Nutrition

doi:10.3969/]. issn. 1006-267x.2012.05.018

LI MR EBE~ TR  ERREN
I 7% & £ 18 45 BY 52 1

ARICT IR R BRAEL X E S
(AR ARALRFF BE R B HITERT, Yl 250023)

PUE =

o E: ATHRERE R (CLA) &S A F R R 2 R E 0 Y om AP, Xk A 40
J e e AR E e E R RANE LG R A480 R R A E R F Xk, MLy A 4 4, A3
NEE,HAELA0 R RBAH A HRM0.5% 1.0% F22. 0% #5 CLA , 3 BB LA R iFHm , X B 47 8
BRI R, AAik 6 R R BIEFE, N E o F P TIRR A (T,) . W@ ek TR &R
(T,) KRB =8 (E,) 45 5& T 58 T4 2 femit g0 8 (ALP) &M BT IR A A 2547 48 Bt
A (CPT-1 )@MW, 2R AW 1) S RXRBAEBATHRELNRBRAYNEZFREE (P>
0.05), 2) B XBAELBEHNEERTFRA(P<0.05), FE=BEHEFREEF(P>
0.05), 3)2.0%CLA A& ik T, T, X ABAE 222X & THBAK0.5%F1.0%
CLA 28(P<0.05) ; &R E A 7F45 BB FTRELGANBUEZFAREHE(P>0.05);0.5%
#21.0%CLA A& fn ik ALP M 2535 FaB4(P<0.05), 4)1.0% #22.0% CLA 2875 2
FFME CPT- [ M2 FAKTARA(P <0.05), T, £RAXEHZFMF T, FHARFM]L 0% 8

CLAREZFRGELhF P ALP EH, FE—CRE LRHFE ok, REZRZELRE, L

% vl A Y A PR AR

Lo
R CLA; & F Wt & &M E; ik 2 LHAF; ALP; A 5 ik #c & ;CPT- |

hE 45 %ES:8816.7 SHERARIRED : A
D0 BB A= 7 1 B 0 A e Jo i 0 8 2 A 7 U
L R I AU NG IR G K, A AN A
AR 40% ~45% , T 45 4F DR 2 58 BI04 Ok 1Y
ZERBRAE 5 AT LA B DRI, A AR v
JoT R 8 AR M A SR A i S, FR
1% ( conjugated linoleic acid, CLA ) & — 25 V.7 B8 1Y)
SRR, AT AR, B I 30 4R
SKRF ST B B, AR R X D5 T A B N M
CLA TEHE 3 P 1Y B 48 R Bt X9 A 7 P RE A
A RZ ) b T AN R AF 58 AR R A5 e R A
—E, X HZm g L B AT s . ik, A
WEFETE D 5 25 XS AR 7 Pk e A e ot & 19 [a) i,
— ST RS I CLA X 88 48 4 G I 75 A= fb 35

Wi AR 2011 -11 -25
HEEWMAE : ILAE ARB=I 4B H (ZR2009DQ017)

NXEHS:1006-267X(2012)05-0926-07

o FURFFE F A SC IS PE B 520, H R 2 W18 CLA
X A X A 7 M R R AR e IR Y R W O B AL
A B A BRI CLA 42 (1 BSR4 .

1 #MB5F=*
1.1 a4 a

80 7Y CLA,2 Fh LS5 MR 1K LU I -9,
% —1139.70% , )% =10, )i —12 41.21% , I [ 3%
ST PE AR AT BR A HD L LS R 10005, 1 B AR
SRR B A IR A
1.2 ez

R B R e e R T, H AR R | ik
JREAR T K 388 A5 R M — SR LK 40 JR % 1 2% 1 B

TEEB N XE 2 (1974—) , @, IR A, NBERKEE IR TAE, E-mail: liuxuelan7411 @ sina. com

* BIESR A KU, WF5E 51, E-mail: shith2004 @163. com



5 1]

R 22 2 JEHE S 3 R X B X AR 5 R RE 50 R ML 9 A A A o ) R

927

X480 HArk 4 2, 43 NELE, BN EE 40

Ho {5t 8 i,
1.3 RESERRELARE

RIS TE L AR A8 Al B 2% B 5K & W 92 i 2 3 X%
AT . IR DY 2011 423 4 1 H—2011 4£5
A9 H,HrF 201143 1 H—20114E3 H 14 H
314 d S wniain, #5 2H e X AR HE T SR R {2
[ = A2 AR E (P <0.05) , 8545 1 )5 i
AERIAE I, XS 2011 423 515 H—
2011 45 J1 9 H3L 56 d, DA 2 JZB 6 4 s 58 1]
FREXG BT H R TR A 3, 7ok 5
Yok, B HREMIRK, XERE 15 ~28 T,
N AL ARGE XU, B 2RO IR, BRI A LN 6
B T E G BB R 4 16 h/d, SGREGRFE O 14 1x, 2R
X5 H M 2 K, 430 AE 08:00 F117:00, % Hidsk

X0 5 1 B AL o
1.4 REiFIT5ER

12X 90 1) AR e R [ 4 SR AR E (NY/T 33—
2004 ) PEATHECH] . R B K — EOH — FR AR B 4
M, B4 A CLA BRI /KF-, 43 500 0 (O BREH) |
0.5% .1.0% .2.0% o fifi £ 21 1m0 K 1) BEAELAH W]
AT R Y E i AR, FEAS [R] () ) AR Ak e,
[F) A B o 1) LA S5 R 1Y CLA, RIV7E 25 it 1) M2
Y HEA b, X R ZH Sl & & 2. 0% , CLA & & 0
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2.0%CLA 4, Gilh& & 0,CLA 552.0% . 1Ak
BRI 1,4 CIE . 50 1R R 4 % S8 77 K
U

®1 REREARAMREFKT (KT EAM)

Table 1 Composition and nutrient levels of experimental diets ( air-dry basis) %
W H X R ZH 0.5% CLA 4 1.0% CLA 44 2.0% CLA 4
Items Control group 0.5% CLA group 1.0% CLA group 2.0% CLA group
J5UB} Ingredients
T2k Comn 58.00 58.00 58.00 58.00
%k iz Wheat bran 3.00 3.00 3.00 3.00
M1 Soybean meal 18.00 18.00 18. 00 18. 00
FaF7HI Cottonseed meal 6.00 6.00 6.00 6.00
=il Soybean oil 2.00 1.50 1.00
FEHET R CLA 0.50 1.00 2.00
f1#; Limestone 8. 00 8. 00 8.00 8.00
FE R R Met 0.14 0.14 0.14 0.14
Wi 45 CaHPO, 0.80 0.80 0.80 0.80
B h NaCl 0.35 0.35 0.35 0.35
iR £l Premix 3.71 3.71 3.71 3.71
41t Total 100. 00 100. 00 100. 00 100. 00
3% 7K F Nutrient levels
R EE ME/ (MJ/kg) 11.29
HEE R CP 16.23
HEHA R Met 0.47
5 Ca 3.52
L TP 0.61

4T 5 IR B &7 Contained the following per kg of premix; VA 160 000 1U, VD, 32 000 IU, VE 400 IU, VK, 20 mg, VB,
110 mg, VB, 100 mg, VB, 160 mg, VB, 1. 6 mg, {4 /i niacin 320 mg, 4 4 & biotin 6 mg, D — iZ iR D-pantothenic acid
1 800 mg, "-fig folic acid 300 mg, 5 fLHHH chorine chloride 30 000 mg,Cu ( as copper sulfate) 160 mg,Fe (as ferrous sulfate)
1 400 mg,Mn (as manganese sulfate) 1 200 mg,Zn (as zinc sulfate) 1 600 mg,
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Table 2  Effects of dietary CLA level on performance of laying hens

i H Xt HR2H 0.5% CLA 41 1.0% CLA 4 2.0% CLA 4]
Items Control group 0.5% CLA group 1.0% CLA group 2.0% CLA group
e %R Laying rate/% 91.30 £0.65 91.74 £1.35 94.20 £1. 14 91.07 £1.23
#E # Egg weight/g 63.24 +4.67 64.69 +3.42 63.36 £1.67 61.64 +3.35
R & Feed intake/g 123.00 £3.17 124.50 +£2.88 124.90 £4.53 123.70 +2.27
Bl [ Feed-egg ratio 2.27+0.03 2.25+0.01 2.24 +0.02 2.36 +0.01

745 i JA AR G 7 B B R P R R 2 R A B3 (P >0.05)  ARVNG FREFRRZER B E (P <0.05) o T,

In the same row, values with no letter or the same letter superscripts mean no significant difference ( P >0.05) , while with

different small letter superscripts mean significant difference (P <0.05). The same as below.
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Table 3 Effects of dietary CLA level on eggshell quality

2.2 {7#R CLA kK ERNERREHN RN

M3 AT LAF i, & 5 20 1Y 8 52 R B 1 1
FERTXIRA (P <0.05) , (HILI A 1a] 2 57 A

x3

Wi H papilti:)
Items Control group
TR o BF Egeshell strength/ (kg/cm?®) 3.70 £0.72°
5 Eggshell thickness/mm 0.33 £0.02

0.5% CLA 2 1.0% CLA 2 2.0% CLA 2
0.5% CLA group 1.0% CLA group 2.0% CLA group
4.30 +£0.95" 4.89 +£0.92" 4.70 £0.55"
0.36 £0.04 0.36 £0.06 0.34 £0.02

2.3 (AR CLA KEXNELMFTASDEZSEN
=)

M4 n] LA, BEE R CLA 33 1Y 3%
L, B Mg T, T, RS E, & & 23

O 0.5% F11.0%CLA 4l 5 X% A M LT A G
F(P>0.05), CLA el 2. 0% B, & &
SR E e T HAA A (P <0.05)

x4 (R CLAKEXNEGMFAN S RHESERNFIT

Table 4 Effects of dietary CLA level on endocrine hormone contents in serum of laying hens

Wi H X BE 2

Items Control group
Z L R )R &# T,/ (pmol/L) 4.39 +0. 89"
VUL AR B 248 T,/ (pmol/L) 3.37 +0.65"
J7 = Cortisol/ (nmol/L) 0.50 £0.01°

W — % E,/(ng/L) 121.32 +2.61°

121.83 +4.06°

0.5% CLA 4 1.0% CLA 41 2.0% CLA 41
.5% CLA group 1.0% CLA group 2.0% CLA group
5.46 +0. 36" 5.76 +0. 43" 9.89 +0.75"
3.39 £0.63"° 3.62 £0.39° 12.63 +0.37°
0.51 £0.03° 0.51 £0.02° 0.61 +0.02"

126.10 £2.13" 140.94 £2.19*

2.4 {A4R CLA /K ExT ZEBAFAE CPT- 1 iF 1/
=l

&5 Bon, BE CLA S i3, X9 5k
CPT- T 1 1 2 W [ A% G s &= 35 3 1. 0% I

x5

CPT- [ il PR EE Xt ARZH AR 15. 8% , i N 2. 0%
i, CPT- T 5 P L BRI 20. 6% , 35 21 2. 3% K
F(P<0.05), Aalhl, —7E i A CLA REFEIRE XY
JIFJE CPT- T 544

AR CLA K EXf BB FFRE CPT- 1 &R 0T

Table 5 Effects of dietary CLA level on the activity of CPT- [ in liver of laying hens

RE|

Items

Xf R4

Control group

0.5% CLA 21
0.5% CLA group

1.0% CLA 4
1.0% CLA group

2.0% CLA 21
2.0% CLA group

CPT- [ {& 1 CPT- 1 activity/(U/L) 6.32 +0.02°

5.53 £0.05% 5.32+0.09" 5.02 £0.06°
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N 6 n] LA, £ 50 41 8 Y I 7 Ca®” |
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I3 ALP 36 PR3 25 T X B ZH (P <0.05) ,fH
2.0%CLA ] 5XMAEF AR E(P>0.05),
AR IR A5 R LW, RS IS = 1 CLA XX I

i ALP {5 BF R

KO K S
3.1 fA#R CLA /K FxI E 84 = AL 2500

Rt B R S AR 7 KR B E LN i
IR E R R RA 2R, s e R L sh¥) ik
(A A B B B fa R 450 ) R B R vk R % B o
Fa R K45 o A1 36 Py 36 2 X9 R U5 T[] — i
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Table 6 Effects of dietary CLA level on the contents of Ca®* and P°* and the activity of

alkaline phosphatase in serum of laying hens

TH X 4 0.5% CLA 4 1.0% CLA £ 2.0% CLA 4
Items Control group 0.5% CLA group 1.0% CLA group 2.0% CLA group
#5853 Ca’®*/(mmol/L) 11.25+1.25 12.22 £1.05 12.48 +1.38 11.36 £1.38
B+ P°*/(mmol/L) 1.26 +0.08 1.43 £0.12 1.52 +0.06 1.36 £0.12

TR B ALP/(U/L) 522.21 £77.99°

627.87 +78.55"

643.23 £76.81*° 596. 65 +56. 89"
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Dietary Conjugated Linoleic Acid Level Affects Performance, Eggshell
Quality and Serum Biochemical Indices of Laying Hens

LIU Xuelan SHI Tianhong” JING Qingchuan YAN Peipei WEI Xiangfa LIU Ruiting
( Poultry Institute, Shandong Academy of Agricultural Sciences, Jinan 250023, China)

Abstract; This experiment was conducted to investigate the effects of the supplementation of conjugated linole-
ic acid (CLA) on the performance, eggshell quality, and its mechanism. Four hundred and eighty healthy 40-
week-old Hy-Line White laying hens with similar body weight and laying rate were divided randomly into 4
groups with 3 replicates per group and 40 birds in each replicate. The control diet had no CLA, and the experi-
mental diets contained 0.5% , 1.0% and 2.0% CLA, respectively. Eight weeks later, six of each group was
slaughtered and the blood was collected to determine the contents of thiothyone (T, ), tetraiodothyronine
(T,), cortisol, estradiol (E,), Ca’*and P’*, the alkaline phosphatase activity ( ALP) in serum, and the
carnitine palmitoyltransterase (CPT- [ ) activity in liver. The results showed as follows: 1) there was no sig-
nificant difference in performance between the control group and experimental groups (P >0.05). 2) Com-
pared with the control group, the eggshell strength in experimental groups was significantly improved ( P <
0.05) , but there was no significant difference in eggshell thickness between the control group and experimental
groups (P >0.05). 3) The contents of T,, T,, cortisol and E, in serum of laying hens in 2. 0% CLA group
were significant higher than those in the other groups (P <0.05) ; there were no significant differences in the
contents of calcium ions and inorganic phosphorus ions in serum of laying hens between the control group and
experimental groups (P >0.05) ; compared with the control group, the ALP activity in serum of laying hens
in experimental groups was significantly increased (P <0.05) except for 2.0% CLA group. 4) The CPT- |
activity in liver of laying hens was significantly lower than that in the control group (P <0.05). It is conclu-
ded that 1.0% CLA can significantly increase serum ALP activity, and improve serum E, content, so it can
significantly improve the eggshell strength, furthermore, it has no bad effect on performance of layers. [ Chi-
nese Journal of Animal Nutrition, 2012, 24(5) :926-932 ]
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