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HHTFHAREEATH AN E(P<0.05), 25 hbFA kUi EHAKATI®
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WREHE SN IEAT. B A bR ROk, PR TF
Pl T o AT, B K0 i R 1 SOAE T 4, WL
GG BB R B IS SR B0 RS B 1 0 5%
BT b A s A AR R 2 S L TR H
& (average daily feed intake, ADFI) 314 H
1% 75 (average daily gain, ADG) #1#} & H ( feed/
gain,F/G) ,

&1 EREARARREFKT(KTEM)

Table 1 Composition and nutrient levels of
the basal diet (air-dry basis) %

I H Items 27 & Content
JEB} Ingredients
%k Com 66. 33
¥ Soybean meal 26. 00
=il Soybean oil 1.00
ff %3 Fish meal 1.50
L - 5% L-Lys 0.45
J5 % Thr 0.15
@M Try 0.05
AR %45 CaHPO, 1.70
IRES CaCO, 1.10
BB Ky Zeolite 0.32
Ak NaCl 0.40
iRkl Premix 1.00
41l Total 100. 00
& 27K - Nutrient levels
H1kHE DE/(M)/kg) 13.82
HLEE H i CP 18.48
45 Ca 0.92
W P 0.44
AR Lys 1.37
AR Met 0.28
FEHR + AR Met + Cys 0.60
S5 4R Thr 0.88

o Z iR Try 0.26

TR RN BT 7o p 424t The premix provided the fol-
lowing per kg of diet; VA 3 300 IU, VD, 330 IU, VE 24 1U,
VK, 0.75 mg,VB, 1. 50 mg, VB, 5.25 mg, VB, 2. 25 mg,
VB,, 0.03 mg,D —jZ /% D-pantothenic acid 15. 00 mg, {E&
nicotinic acid 22. 5 mg, 4 4 & biotin 0. 08 mg, I fig folic
acid 0. 45 mg, Mn 6. 00 mg, Fe 150 mg, Zn 150 mg, Cu
9.00 mg,10.2]1 mg,Se 0.45 mg,

1.4 BEmPRESHE
IR AT AR 25 7 12 h FRE, WA EA Pk
FEORTE AR T A9 A7 48 2 Sk, Al A kR I, 20 9

T, BEAT IR AR AR SR bR B E .
1.5 #5RilE
151 BERE R E

K 1l DFM - 96 R 10 4 iCH 0 v 150
(H3r H = 7500 ) I 22 ifn % H A= 4 3 R (growth
hormone ,GH ) 1 5 Z#: 4 KA 7 1 (insulin and
insulin-like growth factor 1 ,IGF-1 ) & &, ik 5]
G REIUM R TR A RA A 424t
1.5.2 i A dE bR p Il e

K M 4 B 3 A4 4k 2y A AL ( B 57 HITACHI
7600 —020) il 52 If. ¥ 5L 55 [ ( total protein, TP) |
H & H (albumin, ALB) .3k H ( globulin, GLB) .
JR Z %A (urea nitrogen, UN) | fH [# fiE ( cholesterol ,
CHOL) , H i =7 (riglyeride, TG) . i % £ Jlg 8 H
( high-density lipoprotein, HDL ) | {I§ %% & i§ & H
(low-density lipoprotein, LDL ) | #% i %% J& g 25 1
(very low density lipoprotein, VLDL ) & & LI N 4%
B 5 i ( glutamic oxalacetic transaminase , GOT) |
AN %5 & Fif ( glutamic-pyruvic transaminase , GPT) |
i 12 545 % i ( alkaline phosphatase , ALP) #1 L & i
fif# ( creatine kinase , CK) 154
1.6 #HENE

ik T SAS 8.0 A AT g it w b B, Uy
2253 Hr i Fi] one-way ANOVA, ZH AR ] Dun-
can [, P <0.05 N ZEFBFH, — R IR
SR T SAS 8.0 HriE 5 22 T 2 bb A Al SR B s

AR

2 #F X
2.1 {RJHR FP R 0 B SR R X BT A0 4F 5B A K RE A
0

IR 2 AN, S 0 SR 6 AR S T T A
J11% ADG (P <0.05) , LI 2 & =% 6 s i 7K 7 1)
B, ADG 58— Uk il Ze 3 = i RN B (P <
0.10), HPLL600 mg/kg X5 HBOR 4T, 5 %F
MR 2140tk ADFI Fl ADG 435 #&% T 5.56% (P >
0.05)F117.9% (P <0.05) ,E/G [ T 10. 7%
(P<0.05), 1200 mg/kg iX 1 40 ADFI 55, 5
XTHERAAAH R S T 7.29% (P <0.05) . HAp&4
] 22 AR E (P >0.05) , HFEE G S0 K -F-
RGN, A7 3% ADFI S 30— YR e M 1 i 1 5500 i 24
(P<0.05)
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Table 2  Effects of betaine on growth performance of weaner piglets

SRR 7S 7K S Betaine supplemental level/ ( mg/kg) P P-value
i H X 2
T2 — e i 2k
Items Control group 600 900 1 200 WAME R iZ
Linear Quadratic
S H R & ADFL/g  709. 24 +33.84°  749.61 £55.19® 738.96 +38.83™ 760.89 +18.99° 0.053 0.137
SEH#E ADG/g 419.31 £43.14°  494.21 £47.53" 461.38 +45.55" 464.48 +18.15"  0.234 0.075
BE L F/G 1.69 £0.19® 1.51 =0.20° 1.60 +0.11% 1.64 0.04™  0.678 0.255

AT 8GR AR A NG FRERR 22 57 B2 (P <0.05) M FRFEE F RN Z R A B (P >0.05) . 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 (AMBFEMMEEAHIFEMF GHI 75 IGF-1 F 80 54 5 T 68. 3% .34. 7% Fi

IGF- 1 MM 56.0% (P <0.05) . H Fifi & 08048 oK SF- i 4
2 3 Al A R P A A SR A IR ALY I, GH S R Rl R s B (P <

WERS TW M GH FIGE-1 & & (P < 0.05) ,IGF- [ &t 23— R & EROW 5 kil £

0.05) . SxtIRAIMH L, #4047 GH & &4y SR ma B (P <0.05),

BIEE T 64.1% 48.7% F138.5% (P <0.05) , Ifi.

R3 WRWEITETFEME GH 1 IGF- [ 287501

Table 3  Effects of betaine on contents of GH and IGF- | in serum of weaner piglets ng/mL
SRR 7S 7K S Betaine supplemental level/ ( mg/kg) P {H P-value
N X 2R
Items Control group 600 900 1 200 —WE&ME K
Linear Quadratic
HKi#E GH 0.39 +0.04° 0.64 £0.02" 0.58 £0.14° 0.54 +0.05° 0.128 0. 004
BEELEK | ‘ . ,
fﬁ:?ﬁﬁik.? 26.78 £5.27° 45.07 £2.05" 36.08 +4.94° 41.78 +2.06" 0.038 0.023

2.3 MARPRMBRETEHAEMBFRGE  DH(P>0.05) GOT iHEEH— KA &1

i M B 2 e B (P <0.10) o AR IR0 Bl = 5k CK
HIZE 4 A0, GRS EH S PR = A I R TE R E R R (P >0.05) .

51 GOT .GPT Al ALP {f 1% , {H & 25 21 ] 22 5 A

x4 FHEEITETYTIE LE RS EEE RN

Table 4 Effects of betaine on serum metabolic enzyme activities of weaner piglets U/L
HHSE 7S 7K SF Betaine supplemental level/ ( mg/kg) P {f P-value
W H pugiHEl

Y Y — Y g £
Items Control group 600 900 1 200 IERTE — Ui 2%
Linear Quadratic

BB GOT 49.75 +5.50 56.00 4. 55 54.00 =4. 90 57.00 +2. 94 0.076 0.173

BN A GPT 40.75 +4.35 44.33 £4.18 43.67 £4.49 47.33 +7.76 0.117 0.307

WLER B CK 1238.00 £74.35 1306.00«116.19 1239.00£94.28 1 198.00 +93.37 0.392 0.370

Bl PR IR il ALP 244.50 +16.05 269. 33 £24.50 259.67 £6.02 261.00 =14.99 0.225 0.116
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2.4 {AAR RO hn EH Sk MR XS BT 90 4F % I F
EARKR BT
B2 5 Al iR 2 i UN & i B 22 I T X
M2 (P <0.05),600 mg/kg 5 2 Ifl V5 UN 75 &
K, SXF R AR LRI T 11.86% (P <0.05)

B 5 SRR K- i, I UN & i 2
U 238 = my & B # (P <0.05) , &4 TP,
ALB 1 GLB S AR E (P >0.05) (HEEN
IR0 45 UEE BT An A T, S
I I A 7 A A RIOCR .

RS I E YR MLE E B RAE MR R0

Table 5 Effects of betaine on serum protein metabolite of weaner piglets

FSEOR R MK SE Betaine supplemental level/ (mg/kg) P {H P-value
i H Xf IR 2H
Y — Y iy 4
Items Control group 600 900 1 200 PP U2
Linear Quadratic
PR 2% UN/(mmol/L) 2.60+0.11" 2.29 £0.07°¢ 2.35+0.02" 2.44 £0.13° 0.225 0.002
BB TP/(g/L) 48.13 £7.57 56.00 +£5.47 53.63 £5.11 54.23 +1.14 0.219 0.207
H&EH ALB/(g/L) 31.55 +5.49 34.27+1.18 35.40 £2.95 34.70 £2.77 0.177 0.250
B H GLB/(g/L) 16.58 +11.43 21.73 £4.63 18.23 +2.82 19.53 +2.21 0.706 0.780

2.5

TR R o 7 hn B i w8 X BT 40 F 3 I 5 BE AR

BEAK T 24.7% (P <0.05) , KA 4 4 LDL & &

I B9 22 T

B & 6 AJ Hl, 45 41 6] 1 7 CHOL , HDL i
VIDL & # 2 RS WA B F (P >0.05), 1M
600 mg/kgi 40 TG 1 LDL & & 5 % 4140 Lk

A FTEAR HZRARE (P >0.05) o R EH 6K
A IOKF- 19 TH i, TG R LDL 5 6 52 B 0l 26
FEARA N % (P <0.10) .

R 6 ST X BT 47 S i AR A X151 0 220

Table 6 Effects of betaine on serum fat metabolism of weaner piglets mmol/L
FH 08 in 7K S Betaine supplemental level/ ( mg/kg) P {f P-value
TiH X R4
Items Control group 600 900 1 200 —UE Sl
Linear Quadratic
fiH [ [ CHOL 1.71 £0.24 1.51 £0.06 1.57 £0.24 1.58 +0.04 0.423 0.376
Him=H§ TG 0.50 £0. 04" 0.40 £0.05" 0.43 £0.01* 0.45 £0.06" 0.378 0.054
5% & I 75 1 HDL 0.56 £0.08 0.77 £0.16 0.74 £0.17 0.76 £0.15 0.120 0.137
% EIF & H LDL 0.97+0.09*  0.73+0.08" 0.78£0.21°  0.81+0.12°  0.223 0.091
e k& s = VLDL 0.19 £0.05 0.27 £0.08 0.22 +0.04 0.26 +0.07 0.302 0.489

3 i
3.1 {ARABRMEEEITETNFEEREREY

Al

A B AF 5% 25 S A B, U I S A mT LA 3
{1319 ADFI, #2 ADG, J4{ik F/G. 1600 mg/kg
S AR B 4T, ADG f F/G # 4 2
o 1M 1 200 mg/kg WIS N A7 4% ADFI fz 5 , X
AT RESE N A Al S e s T 2 e AL A= W e, A R IR
A0 R B Y IR, BE Y 3l P I RBE R BR i
VERE 5 25000 i 1) 35208 56 45 SR W, TR I T S R

(600 F1800 mg/kg) i & Hu 3 = 1 Wi 5 A7 4% 1 A&
K B Fa R A R AR BRI,
FH RO AT S 2 R A A ) B B ) AR K TR | R AR
F/G . {H 20 3 S o2 5 A o 4 M 2l 55 41 0
A KRR, A ISR 900 A1 1 200 mg/kg 2 NI
BeH . AT B8 B9 AE FIHLEE LN < 3 Wl i A TR
SR 0 32 2 76 I R v k5 B SR AR L O A2
RIS — 2 e (iR — WY L 5% % i R b o ik -
B — A (CRS) My XU W 5. i T AME R ik
et ISR, @ 2 4 5 CBS TRk, i K 40 e
e Jbe S R A 3t 5 A Ak A4 T BB A Ak, AT 15 AL 4
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FUEAR SR R A TRE 3 A T, TR, o e
F VAR I O B A A b A T A M
3.2 (AR MEEEI T EEERA N
AT

BF5E W, ML TP A1 UN & B 26 5 HLIRE
B AR O B bR, AR IS5 R R, IR
T S 6 375+ TP % 7k, T UN 5 i 3
AR . 3% SRS 45" Matthews 25" FIA 4 i
a0V T 4 SR — B0, TIE I A P SRR TR 4 A A
T, 000 B8 46 0, BE AE I ] 4 K, 75 0k % i 0
WA R [ L TP S5
PR IEM S, M5 TP &/ Ih i, BV EAR A
AR B8, (o G 5 2 4R A PR A 3 2 A E i
1 R, A2 4L URS B i A K B SRR AE A
P e PR A T L) B A 0t 2 E ML JULIR | 1A s L A% R
IR 19 5025 14 5 B AR50 T 7 0y B S, DA T 3 2 A
WA K T

A B, R SE B S T AF A LT
GH . IGF- I ¢ &, It 45 3 5 Huang 2 B 5¢
ZERF L, SR 2 PR R, el
PEEE R A A, 30 8 R A, GH RESY
Y200 U5 X 22 R £ 3 7 AR R TR kA 4
B, R 8 A R R Y JEUR, L RE A 2R
oA R, 2 S R 1) i, 6 WL R SR B g
EIERTA . I3 IGF- 1 & 5 ADG 2 Ji]
I IE A OC , RES R I 2K R 9 4 B
Wit L, AL B 1 5 A AR A 5 R om0, i 2 1
SR SRS

AN, M3 GOT  GPT 35 1 2 S We JIF U O
THRENY 2 AN TEEHE AR, O3 P I 75 ok 3 P O
JUE AT BEAT 10005 o T AR BIF 5 4 TS o b 52 0 . 7
GOT GPT { 1 3% A5 S 5 5 W o 156 1T 5t S5 o AT
UL E T AT 3 R 0, 5 0 A R v R L gk
HERBUARFS .
3.3 fAAR oR S 0N EH SRR X U 40 4F 5 B A 4K 15T Y
A

1L 3% o TG FI CHOL & 4 2 S We g s 135 frg
AR, AR S R, FHE S0 AR 95 AT 10
i TG 1l CHOL % i, # 7% HDL &, X5 F
AT SRS BT R — B, BTSN AT
i B EAE R, 563 15 6 5 A A 5% 10 40 i
PR 9 %2 8, DA T F B H VDL 45 B3 i, ot
TG 3R hnpe > o [ i 5 Bk (7 1 % 0 25 Mg

0 R £ T v, TR T TR 32 2 ok A ALK 3 3 g i
44 S BEMck F VLDL iy TG, Bl 32 7 TG
I i 5 g 10 PR 1 Bz £ DA T B A s B A7 B LAk,
Mg H TG & &Ik, HDL 5 CHOL 454 JF 1,
HDL, Ltz 4 e , 15 B I 9% i 226 JEL (3] 95 1)

B, CHOL &% i~ R 2 BT SR 0 ] 52 ma) i
JUE A8 R A3, DA ek 22 Big 2 1 L, OF B —
(TR 0 VR R o DA b & 1 S Bl SR A
A B L R BB 4% 0 i T UE B R 1 i 2 g
77, S 3 B R o O A P B T A AR

4 & g

O AR RS A S ] LR S A7 ADG, FE
% /G, el A7 5 AR Ko v g, b s = DA
600 mg/kg HHUR LT,

@ AR HP S T SR B AT LA S 2 R it 3
GH fI IGF- [ &4, 3f H 2 ZF Rk UN & &, /2 i
PR BT A AT

() ] K2 s ol S e T DA S 2 R AR i 3
TG F1 LDL % &t , [7] B A $2& = HDL & & i & 3,
PR A A %) B 105 A3
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Effects of Betaine on Growth Performance and Serum Biochemical
Parameters of Weaner Piglets

DONG Guan' YANG Weiren'* YANG Zaibin' JIANG Shuzhen' ZHANG Guiguo' GUO Kai’
(1. Department of Animal Science and Technology, Shandong Agricultural University, Tai’ an 271018, China;
2. Nanyang Lake Farm Pig Breeding Farm, Jining 272000, China)

Abstract; This experiment was conducted to investigate the effects of dietary betaine on growth performance
and serum biochemical parameters of weaner piglets. A total of 160 “Duroc x Yorkshire x Landrace” weaner
piglets with an average body weight of (7.12 +0.11) kg were randomly divided into 4 groups with 4 repli-
cates per group and 10 piglets in each replicate. Piglets in control group were fed a basal diet, and the others in
experimental groups were fed the basal diet supplemented with 600, 900 and 1 200 mg/kg betaine, respective-
ly. The experiment lasted for 28 days. The results showed as follows: supplementation of betaine could signifi-
cantly improve average daily feed intake and average daily gain ( P <0.05), and significantly increase the
contents of growth hormone and insulin-like growth factor [ in serum (P <0.05). The supplementation of
600 mg/kg betaine was significantly reduced the contents of serum urea nitrogen and low-density lipoprotein in
serum (P <0.05). However, supplementation of betaine had no significant effects on the contents of total
protein, albumin riglyeride, cholesterol, high-density lipoprotein in serum and metabolic enzyme activity ( P >
0.05). In conclusion, supplementation of betaine can improve growth performance of weaner piglets, promote
protein deposition and fat metabolism, and the optimum supplemental level of betaine is 600 mg/kg. [ Chinese
Journal of Animal Nutrition, 2012, 24(6) :1085-1091 ]

Key words: betaine; weaner piglets; growth performance; serum metabolism
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