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1 #R5I%
1.1 B

155 S W) Sy W T B R R A . R AR R
I : DLM g 3% [l 15 7024 m $2 44 ; MHA-Ca i 52 [H

Wi A R M CME  thy A7 M e S AU LA BR 2
[E73C S W v ik S SR SDNIENE S S ES S A 4
PRUECH IR FRARE) (NY/T 33—2004 ) B3] 1A Fl X
BT E NG R B SRR RS 8 SR BEC
St AR S B SR LR 1

®1 ERARAMREFRKF (RTFEM)

Table 1 Composition and nutrient levels of the basal diet (air-dry basis) %
JE#l Ingredients £ & Contents 27K F- Nutrient levels® i Contents
F & Corn 64. 0 fRi4HE ME/(MJ/kg) 11.24
5 ¥ Soybean meal 26.0 HE H 5 CP 15.92
IR %S CaHPO, 1.0 45 Ca 3.03
f1 %3 Limestone 5.2 i TP 0.50
DU5E# Shell power 2.5 Hfi 2R Lys 0.83
frEh NaCl 0.3 EHR Met 0.25
Wik Premix" 1.0 FEHZBR + Bt Met + Cys 0.53
2531 Total 100.0 Ji M Thr 0.62

D W AT 5 iRl K 34t The premix provides the following per kilogram of the diet: Fe 80 mg, Cu 8 mg,Zn 80 mg,Mn

100 mg,I 1.0 mg,Se 0.30 mg, VA 10 800 U, VD, 2 160 IU, VE 27 mg, VK, 1.4 mg,VB, 1.8 mg, VB, 8 mg, VB, 4.1 mg,
g g g 3 g 3 g 1 g 2 g 6 g

VB,, 0.01 mg, f{{iZ nicotinic acid 32 mg,D — JZ X% D-calcium pantothenate 11 mg, Mg folic acid 1. 1 mg, A4 Z biotin

0.18 mg,

DA BE M, HAE F2 K SE RS2 {E . ME is a calculated value, while other nutrient levels are measured values.

1.2 {FAFK%

TEIC 39 Ji i U i B A IR BE A 360 H SR
7707 3 e MR SR B SR BE ML 4>l 4 AL, B34
3AEE,HELE 30 H, MEAREARE=
4, e PRE R R N AT AN IR R . IR Al o
SRR I T AR AR E 74 0.10% i) DLM
MHA-Ca fl CME {55 fa ke . #liH 2 J8 (05
FHZ RIS T - R A A — 30, IEi 8 A,
HEAT IR R4 P
1.3 HEX&ES5RE

) 3R 55 45 S, B 5 42 WA B 3% RN BE XS 4
S50 IR SR I 4 L35, 78 S O E B AR o L
—80 CLRAFA
1.4 NEHEREFZE
1.4.1 AP EREFR bn

DA =Ey SR R DATRE S5 N o a8 = D
NJaFER R R 1 ~8 Ji Bt iR PR
JA ¥ SR E AR o o iR O B R
PLAE L
1.4.2 I R bn

K G(1gG) Rk A(TgA)
FERRE H M(IgM) AMA 3 (C,) #MA 4(C,) & &

YR M i B ARAE B =R A BRA w0yl R &
TE4 A S A Ao B A e .
1.4.3  IfiEEARICE Y5 hs

L FE i AL B B3 1.0 mL, A 2% 1)
5 — i 3K 1.0 mL H1 2.0 mmol/L Z — &Y
LW (EDTA)0.5 mL 5], # % 1 h J5,4 CH&M4
F 4 000 r/min B > 10 min, R J5 BL F H ®
0.25 mL, fil A 0.02 mol/L HCI 5 mL,0.22 pm %
SRR U8 IS, 5 J5 2R L = 8900 #Y 4> H 3l 24
LR A ( HAS H Sz ) o D 2 24 R A 7 ) 2 e
TR e 2R B b it Pk 5 2 o
1.4.4 3 S5HALRGA IR

SPTAALEE T (T-AOC) (& ik H Ik Ak
fit} (GSH-Px ) | i %8 fk. ¥ B, fk. 1 (SOD) | Py — i
(MDA) Flik J B 23 1ot H Ik (GSH) #6845 , 341°R F Fg
SUEBUE Y TR AT R & F UV - 2100 7Y
AN FE .
1.5 #EE

JF A4 R ] SPSS 16. 0 R4 1y B IR 2 U 22
ST AT WA AT, P <0.05 hER B E, ER
25 W #8417 Duncan [Q k2 8 W 0 #r. $dls
A £ bR ZE RN
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2.1 AERXFBESEI AT EF NN
H % 2 Al S X REAA L, CME 4 B 3 8 =

TRAGEN Y -ER YL ERREP <

0.05) , I B FFEL TR L (P <0.05) ;DLM 5
MHA-Ca Z{ X} 4= 9] (4 °F- ¥ 7= 85 % P 34 i
BEaEERAREER(P>0.05), AFEEAR
AL, ARG IR P YRR C W 3% 22 5% (P >
0.05) ,{HLL CME 20 &% 4848

K2 ARAEAZRERN MG E~ R FIT

Table 2  Effects of different methionine sources on performance of broiler breeders

i H papiisE:l DL - =R A A AR IR A R
Items Control group DLM group MHA-Ca group CME group
7% Laying rate/% 50.86 £2.68° 54.52 +1.69" 53.19 0. 75" 55.70 £1.91°
-4 75 Average egg weight/g 53.92 +0. 64 53.97 +1.12 54.05+1.25 55.10 =1.21
}%i,}] IE‘EE « b ab ab a
Weekly average total egg weight/ke 45.00 +3.07 48.42 +2.19 46.83 £2.07 49.91 +2.91
#LHE It Feed-egg ratio 4.63 0. 28" 4.24 +0.13° 4.30 £0.10® 4.29 +0.23"

FIFT R B AR AN RS TR ROR 225 .3 (P <0.05) MR i P iR R 27 A #H (P >0.05) o T

In the same row, values with different small letter superscripts mean significant difference (P <0.05) , while with the same

or no letter superscripts mean no significant difference (P >0.05). The same as below.

2.2 AEAEXERZBIT AMIGMFRZEIERN
A0

e 3 s, AR X AR YA e i P b
R 135 S B D) REAY %, (HER DLM 4 C, & 4%
XA 72 5 3% (P < 0. 05) 4, DLM 5 MHA-Ca
ARG 25 TR AR bR 257 A (P >0.05)

SR CME 21 4 %) R4 8 3% 3 v 1 1LY 1eG IgA |
IgM .C,.C, & (P <0.05); H CME 4] % DLM
HpFEE T g6 M C, i (P<0.05), %
MHA-Ca 4 B # 2 = 1 1gG . 1gM . C, #I C, & &
(P<0.05) .

£3 TREBXEIEIS MG IME & ERE R0

Table 3 Effects of different methionine sources on serum immune indices of broiler breeders g/L
Wi H papiiHa:) DL - A MRH PR AR AR E AR A
Items Control group DLM group MHA-Ca group CME group
IR E N G 1gG 2.75+0.53° 2.90 +0.33° 2.94 £0.32° 3.44 +0.59°
IR E T A IgA 1.08 £0.13° 1.42 +0.16™ 1.34 £0.15™ 1.70 £0.41°
FIEERE I M IgM 1.32 +0.18° 1.65 +0.20™ 1.39 +0.32° 1.82 +0.35°
#ME 3 C, 0.53 £0.04° 0.75+0.11" 0.66 £0.10" 0.89 +0. 31"
ME 4 C, 0.35 £0.06" 0.40 £0.04" 0.38 £0.15" 0.55 +0. 20"

2.3 AEARAEBSET AMIBMEFESER
K it F= 8% 0

H % 4 Al J0, 5 x) B 40 A0 [, DLM \ MHA-Ca
FI CME 21 #4) 5 25 45 55 7 PR RS It 37 24 B I 5 it
(P<0.05) ,CME 413f & 3 48 i 1 1L 75 b 2 B 0
RIS & 5 (P <0.05) o kB4l 2 17 4 AN
WY 2ERARE(P>0.05) {HLL CME 4 &5 .

24 AEARAEBEBRTAMEBMFIRALR
MEIBFRHR M
2.4.1  A[EJE X E & B xF RS I v BT L
T bR B 5 i

H 2% 5 AL, 5% B 4L AR Eb , 1R S A [A] 25
SR YA B I B A AR R bR B, CME
MHA-Ca 41 ¥ & 2 42 & T 1L % GSH-Px i 4% Al
GSH % (P <0.05) ,CME 4 if g % 5 17 Mk
SOD #H (P <0.05) . AN[Al A R 41 Z 4], MHA-
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Ca ,CME #4{% DLM 4 I & 425 T 1.7 GSH & &
(P<0.05),CME %% DLM 4] % Z & T M3

GSH-Px {E#: (P <0.05) .

F4 FARAEAZ[ERN MG MEE B GMEZIE

Table 4 Effects of different methionine sources on serum methionine metabolites of broiler breeders mg/L
RE| X R ZH DL - A RH FEIE A RS A IR AR A
Items Control group DLM group MHA-Ca group CME group
AR Taurine 36.25 +5.88" 48.83 £12.30" 48.89 +6. 46" 49.38 £3.29°
Btz Cystine 18.34 +4.27° 19.86 +5.49™ 20.53 £1.89® 24.66 +3.78"
JJEA ik Cystanthionine 0.82 +0.15" 0.99 +0.35™ 1.17 £0.16™ 1.35+0.33"

£S5 ARAEAZIERNAMIGMFRKLIEIRH T

Table 5 Effects of different methionine sources on serum antioxidant indices of broiler breeders

i H pagiizE i) DL - FE AR TR A IR 41 1 R 4
Items Control group DLM group MHA-Ca group CME group
B A AL b » b 2 - .
SOD/(U/mL) 117.17 £13.52 124.44 £19.80 126.64 £7.67 133.33 £16.90
A e H M E A c e o geb a
GSH-Px/( U/mL) 1 290. 14 +200. 77 1 357.76 +216.96 1525.58 +163.37 1590.19 +197. 67
M JEPE A DR H K b b a a
GSH/ (mg/L) 9.51 £2.68 10.35 +2.23 15.17 +1.42 17.25 +1.67
SPALRE

10.45 1.1 10. +2.4 11.40 +0. 11.56 £2.1
T-AOC/(U/mL) 0.45+x1.16 0.98 £2.49 0+0.97 56 £2.10
R 4.63 £1.13 4.28 £0.77 3.96 £1.22 3.68 £0.89
MDA/ ( nmol/mL)

2.4.2  A[AJE ACE Z IR X PR 4] 2L A A
DY HE 15 1]

H12E 6 Al A1, 5 X IR AT EE, 3 ol 24 R 1 i
FAw T A AT HE GSH-Px 1 SOD i 1 (P <
0.05) , B F MK 7T/ MDA & (P <0.05) , 1

H1,CME 4 it & #F & & T i T-AOC (P <
0.05) . ANFEZM4YLZ A, CME 41 % MHA-Ca
F1 DLM 4 g 4 & T JF Ik SOD &1 (P <0.05) ,
[F] B4 DLM 2R 42 /55 1 A RO IE GSH-Px {7
(P<0.05),

®6 AREAZRIERNAMIGHIFERSLIEIRHNZIE

Table 6 Effects of different methionine sources on liver antioxidant indices of broiler breeders

i H pagiizE| DL - AR FRIL R ARG 4 1 R R 2H
Items Control group DLM group MHA-Ca group CME group

B A AL . c b b ace
SOD/(U/mg prot) 36.39 £3.61 47.15£2.94 49.67 £4.83 62.58 £3.35

A H kI A A . b b a
GSH-Px/(U/mg prot) 25.43 £4.11 34.00 £8.57 36.43 £7.60 41.99 £4.31

SRR AR 3.75+£2.02 4.91 £3.40 5.42 +2.55 6.01 +2.78

GSH/(mg/g prot)

SPALRE » ab b a
T-AOC/(U/mg prot) 5.21 +£0.36 6.09 £0.91 6.11 £1.84 7.08+1.11

W 0.74 +0.11° 0.37 +£0.10° 0.33+0.11° 0.41 +0.08"

MDA/ ( nmol/mg prot)
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H126 7 AT, 50 BEZE MR LE 3 Rl R R4 1Y
BT B E MDA & (P <0.05), B ## &
T %Ik SOD I GSH-Px J&E #4: (P <0. 05) , CME 4]

RT FAARARIBRYAMNIGE

R ERE T H I T-AOC f1 GSH & & (P <
0.05),3 H CME 41#% DLM 41 i 2 5 7 S0
T-AOC F1 GSH 44 (P <0.05) .

MEANLIEIRHIR I

Table 7 Effects of different methionine sources on kidney antioxidant indices of broiler breeders

IRE| Xf iR ZH DL - {EHTRH FEIE B A IR AL IR R AR A
Items Control group DLM group MHA-Ca group CME group
A B AL . b a a
SOD/(U/mg prot) 46.38 £2.05 53.13 £3.23 56.71 +4.78 58.94 £2.61
A W H I S A g c b b a
GSH-Px/(U/mg prot) 36.33 £4.94 52.76 £14.05 57.19 +£9.90 69.41 £8.13
i JEUPEAS B H K b b w a
GSH/(mg/g prot) 4.74 £1.15 4.84 £0.94 5.70 +1.62 6.81 £1.26
ISE /=N i ‘ c be a: ab a
T-AOC/(U/mg prot) 1.35+0.60 1.87+0.72 2.33£0.58 2.66 £0.79
Rt 3.72 £0.85" 2.70 £0.77° 2.73 £0.66" 1.86 +0.32¢

MDA/ (nmol/mg prot)

3 3t 8
3.1 AEEXZBINERITAFMIGE =GR
BABREIY (FEAERE) LT 2R,
YRR AR A S EZ R, PR RN, EY
P2 R IR MR B R /K - T I R TR XS AR 4 L A
P i SR R A A 2 Al sl L AR AR 06 B o 4%
FW, AR R i CME A DLM 3 1] 5 2 B A% A
FPXG R L, IF A 3 7 R P B R E A
. 3x 5 Dibner 25 1 Lemme 257 gy #F 57 45 51
HeA—F, [EBE, B0 CME %%} BR 20 i 2 FRA% T
RS RHE L, 38 m T R, A s P E
HAY S, B CME % DLM fil MHA-Ca (R
WL, X AT ARSI O 3 S R AE IR TR 1Y PR B
Sy R, i CME ) Zh a8 n] ok # S 5 5 4k
B pH 22 ROk SE . B M ORI 2 B N Y
pH, T H AL NG 00 i, 3055 T AL TE 5 A
PR AR, IR A L 1) 2 R 4 i/ N W i
AL R T N AR ) SRR ) e i AN
RN, TR AR TE B 0y B i ol B2, M 2R
ARSI T = 5% B AR B 78 40 . Rl B 4
ke i 15 2 S0 IR B 8 I I S i B R T 2 R
DR 15 iR 5 HAE A 25 6 28 1Y 2 2L 1R [R)
AR, BILAA 22 55 R A T 2 25 - A i A T AR
B

3.2 FAERAZIDEIT AT MERZIEE
ERBRA I =R

ERAMRS 5 R e SR E
FIEW AR ER, Wt S 50% 50 7 (4 HE
T Bk AMESE) A . A PFFR IR, 7E e
WA AR A D W LR R W e 2, 18 52
FIHLIR 40l %o 9% . Soder 25 "SI WF Y 2B, 76 0% 4
TR RS R B AR A B R R e T M P
T kAL fb R . ARIE IR R, A FJE
AR AEHE =5 A MO LTS P S 22 BR B E R AMA
% i, CME 4 i ik 5] B 3% /K F . Tsiagbe %' 4
AP ST K B, AE SR AR (FR AR 0. 35% , it
AR 0.37% ) U N 0. 25% ARV i E R m A
2 L4120 ( SRBC) JI 1 13 51 5 9 A /143 4T SRBC
MIE PR S 1eG HriRR o . B 2 R 12 = A Fh
X G 5 D RE -5 H A= W) 2F R PR % D AE o, B &R 1T
T o FE AR s AR A i GSH A1 AR il iR, — 3 8 o g ik
T 2 a3 58, I 2F G e 3R 2R 1 FARMA S5 o e 43 1Y
B B B TR PR bR £ 95 D RE o

it — LR B, U A [RDE XY 8 20 R g
P25 LT A s R L D 2 R L b A ek 1Y 7 i, CME
AR Bl o B2 R i 2o e W 3L s AR gt S ) 7Y
R T Y e R A A B 1 , 3 5
e N AR B e 2 R 2 e 2 R TT DA AR AR
SRR, T 2 R AT R R KRR L
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CME # HoAth 2 FhiR 2 iR 1 R B fig, i 15 iR
R A R KA &, Jl > T A BRI IR 9%, & R
BT A 5 2 1) R A B 2 R 3 e TR R N A X
WA B BE IR e s R S o
3.3 AAEAESBRNAMBREILINERK
A

BRI 3t 25 22 4l 3 ) R R RE S e AR
X1 3% SOD i 1, 48 m H Bt 48 Ak T fig 5 Ak pil o7
SR TR TR IE R R R A I R 28 ~
0 HS W kML R ee, e T
GSH-Px . SOD {54 #1 GSH & &, [k MDA & &,
A 25 2R W, AN AR 22 2 R 34 e 4 v A
Mg Pt E LT Re, B B ER S TS
kY GSH-Px A1 SOD i, JfFEAR 1 - | Ak %)
MDA 4 ., X5 Németh 22" f1 Beers 2% ff
FREE A — 3, GSH-Px 7] Ix MRALIRE %A B |
FEWIRETST , R LR A AL b7 10 3 40 1Y 32 28 241
53 s MDA J& i 5 3k S8 Ak 7™ 1, HE 5t 1) e 1K AT e ke
LA A IR B2 3k 4 Ak i 2 B 5 A e PR . 5 0 % B fh
3 HUREIR I A AL A 5 SOD L 41 iy Bt 45 4 5
DiRese s M R iz —, Ky T = A B T4
ZL2 M HC A 2o 48 Ak A0 47 ; GSHL 2 A PN e 7 2 1) 20
Mabta ez —""" . BAR SEFPUE Y A
FYIR AR, Ham o AU P % Ak A= 5L GSH 4 il 12
EhUAAL Y i, I RESE = SOD 3 M, FEIG AR ot ik
Ak, D R K B H S HLIR LR o

FAN ARG 55 R 2L CME 26 % LA BT A Ak
YiRede s AU i, X FZ & CME |19 &30 %%
RO Re (15 M S I A i B AR 5 45 & S At
MR R Pem T RARMA AR, M THE2ZH
R 1 A A i GSH S5t B kW) i, Xt
5 CME B HAth 2 Fp dz s iR ARl A i o 2
AT R P 45 A — 2

4 &£ it

TESE 28 IR i =2 19 SRR A PR b XS ] AR R, 5
DLM MHA-Ca fll CME 3 Fi A [6) B X 25 2 R U5,
Pyl AR P X AR 7 R RE 3 0 L AR T TR
LT g s AL 2514 T, DL CME 418501 e, 3145
B A R DR AL ORI L, O 2 3 4 0
PR B G R AT E AL T BE
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Effects of Different Methionine Sources on Performance, Immune Indices and
Antioxidant Function of Broiler Breeders

LIU Wenfei' LIU Weilong® ZHAN Xiuan'*  PU Qinhua’
(1. College of Animal Science, Zhejiang University, Hangzhou 310058 , China; 2. Zhejiang Tongxiang
Animal Husbandry and Veterinary Bureau, Tongxiang 314500, China; 3. Zhejiang Yixing
Industry Co ., Ltd ., Jiaxing 314005, China)

Abstract; This study was conducted to evaluate the effects of different methionine sources on performance,
immune indices and antioxidant function of broiler breeders. A total of three hundred and sixty Lingnan yellow-
feathered broiler breeders at age of 39 weeks were randomly allocated into 4 groups with 3 replicates per group
and 30 hens per replicate. The control group was fed a basal diet without extra supplementation of methionine
and the 3 experimental groups were fed the basal diet supplemented with 0. 10% DL-methionine ( DLM) , me-
thionine hydroxy analogue calcium ( MHA-Ca) and coated methionine ( CME ), respectively. The results
showed as follows: 1) the supplementation of DLM, MHA-Ca or CME could increase the laying rate, egg
weight and decrease the feed-egg ratio. The laying rate and average total egg weight in CME group were signif-
icantly higher than those in control group (P <0.05) , and the feed-egg ratio was significantly lower than that
in control group (P <0.05). 2) Compared with the control group, the contents of immunoglobulin G, immu-
noglobulin A, immunoglobulin M, complement 3 and complement 4 in serum in CME group significantly in-
creased (P <0.05). Compared with the MHA-Ca and DLM groups, the contents of immunoglobulin G and
complement 4 in serum in CME group significantly increased ( P <0.05). 3) Different methionine sources
could enhance the antioxidant function in experimental groups. The activities of glutathione peroxidase and su-
peroxide dismutase in liver and kidney in experimental groups were significantly higher than those in control
group (P <0.05), and the content of dicarboxylic aldehyde in liver and kidney was significantly lower than
that in control group (P <0.05), and CME group was better than other groups. In conclusion, CME has the
best effects on performance, immune indices and antioxidant function of broiler breeders in the present study.
[ Chinese Journal of Animal Nutrition, 2013, 25(9) :2118-2125]
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