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sates, WGPH) L} & K & 43 B %5 H (isolated soybean
protein, ISP) ¥4 52 {1 %% 1Y AL 7 2 (1 o 5wl bk, H:
Hr, CAS & — s & A48 vl W A6 AT e/ Jik 5 HL
DA A 1) B T AL o, 3R I S 4/ sl T
AEFIF, CAS o i Tk 2 K fi 4% 12 1 DB 0% £ 114
Ji 5 766 B S 8 P R BE FA ST s WGPH oL 2 1
T B eIk 80% A ARIR & 1P, JUH R A A
e AR, ERETE BRAR N 09 3 H 3, R A AR 5t
MPTEALRE T BRI Z 41, Bk REWS 16 S /N B
I, 4 i g 3 240 0% T e, DT 805 i ) i 92 2
B ISP LR 1 5 B ik 90% LU B, I AL A
JAFAK93% ~97% , & 5 20 IR "', WER)
PEHLY) (yeast extract, YE) & & 18 Ff DA b ) 21 5t
ROLHSABRY & EARNBER) A H
K BT T 4 B0 A H #E R4 ; Cinthia 251
KL YE Fiv & 3565 138 J5E 2 R A fin #A ot A
Hh 2 A S 1R N, T T RS A b T IR R 56 iz
TS 1) S 26 v ] = ) B de 7 W R R AT — 5E 1Y)
B e BT AL /E T . H Tl SDPP il . T. 2 %
BT 1 LA 4 B 5 59 4 SDPP 77 75 4 Kk
LA fa i, B LU S H08 9 8 B i e
IR 5 kAR SDPP, A5 & 72 WF 58 ] CAS,
WGPH #1 ISP 3 Fh{)t Jit 2 B o 5 AL 2 A S e 7
(1) YE 4145 e ok 8 A0 il 47 2 o (%) SDPP X 5 45
P8 A PR RE AN LY A AL AR BR 1 52 )

1 #MB5FZ*
1.1 RIEHR

SDPP W I B /R A R A BR A
HLEE (& 8 =T78% . WGPH I T 1] g 45 38 AR
HAMRTEAR HE A S E=80%, CAS Il
TR AP R A RAF HE AR 7 =40% .
ISP W+ FATH 4% K 1 & f A BR 5eAE A |l M A
i =80% . E7= YE W T % B B 0y 4 B
AN HE A AR =40% . 0 YE 4T3k E R
Witw (W) B IRA A HE AR &= =40% .
1.2 Rwigit

TG £ Y A T A T a8 FIR B0 KL A Y
Wi 3£ 75 200 Sk BEALAY AL 5 4, 44 NEE 5
ANEE 10 AP IR HAFRRHEA RS &
FEAR — R, X BRI M R oK — ORI i 1)
(& 4% SDPP) k5 I (I .11 . IV4L 5 3%
WGPH +2% #£ 11 YE 5% CAS 3% ISP +2% i 1

YE 3% ISP +2% [E] 7= YE 5¢ 48 QL Al 1a) K2 (1)
SDPP, i fi AT A6 ¥ 7™ J5 55 7 RKIFta #howt, 21
HE Wi, 7228 7 K W ok Wik 01, M 7 45
SN W5 J5 55 12 RN Z0R B B E i (21 ~ 33 H
) MR R IR 12 do TS 956 13
RIFLG , 5 Y —Fp AR B R, XN PR B B B
IERI (34 ~55 HiR) iR 21 do ZoiE Rl ft
H R4 I NRC (1998 ) o FC il , Fo 24 1l 1 8 5=
KR 1 Fk 2,
1.3 {A5xEE

RIS AET R ) 2 AR YRR A A B2 ) 5 1
W IEAT 5 M 2011 4 10 H % 2011 412 A,
A7 B R e, A oK, ety B E 2 &
ZWIE N, & R FE 06:00.08:00,.10:00.12:00,
14.:00 .16 :00 18 :00 .20 :00 =& s &ML, A} A
MRENTR  7E A — MR U AR AP
TR 74 B 3 1E 8 S B 7 R AT, T A 8 KU <
ARSI
1.4 #®WNIELR
1.4.1 AERKERER R

TESAT R B R R B i, PRI A R AT
FETE 21 33 Fl 54 HIRIRTE . 2 5l H 520 B B
MO E B H R B & H 8 E R
HmIL,
1.4.2 MEAFRWHE LR

HREFEE B IRG 3 d B, 4 R E R A&
AT HE /D w JE R TR A 5 He 35 RE B R 1Y) T i
SRR 1001 0 10% (65 B2 #1748 2, R G
1E 65 C LA H T 45 48 h, B3 24 h, Ky r3EFE T
40 Hfi, F —20 CFRAE, FYIL IR E 25 I 7 1]
BHRIZE P S & i, AR P9 S R R (BRRR AN TR
TR %) 0 B A 2 v i SR e T kL
EOBEEE,

HEARRWHELRE(%) =[1 - (£
FLER U 2 x R P IR AN Koy 2 ) /
(A roRL AR 0T i < 2R IR
Koy &) ] x100,
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Table 1 Composition and nutrient levels of diets ( creep diets) (air-dry basis) %
Wi H St W 21 ik 440 Experimental groups
Items Control group 1 I m v
JE} Ingredients
E 2k Corn 47.5 46.1 43.0 45.5 45.5
/NZE Wheat 10.0 10.0 10.0 10.0 10.0
iK1 Soybean meal (CP 46% ) 6.5 6.0 8.0 6.5 6.5
K% 5k Fermented soybean meal 8.0 8.0 9.0 8.0 8.0
fh 4 Fish meal (CP 67% ) 3.0 3.0 3.0 3.0 3.0
IR 1k DPS 3.0 3.0 3.0 3.0 3.0
1 3% 5 H % SDPP 4.0
INZE KRR 1 WGPH 3.0
Bt 10 EEEER ) Imported YE 0 2.0
7=l RE R I Domestic YE
RESr#HEHA ISP 3.0 3.0
i35 4 CAS 5.0
15 % Milk chocolate product'’ 5.0 5.0 5.0 5.0 5.0
# F 5% Five star booster' 5.0 5.0 5.0 5.0 5.0
75 ¥ Glucose 1.5 1.5 1.5 1.5 1.5
il Soybean oil 1.5 2.4 2.5 2.5 2.5
iRkl Premix® 5.0 5.0 5.0 5.0 5.0
41t Total 100.0 100.0 100.0 100.0 100.0
# /K- Nutrient levels®”
HEH R CP 20. 63 20.75 20.12 20. 44 20. 63
%5 Ca 0.85 0.87 0.85 0.88 0.88
Lk TP 0.61 0.65 0.59 0.59 0. 64
AR Lys 1.50 1.50 1.50 1.50 1.50
EAR + Bt Met + Cys 0.90 0.90 0.90 0.90 0.90
H1kHE DE/(MJ/kg) 14. 44 14. 44 14. 44 14. 44 14. 44

U R R R S A S B SRR AN A PR A TR R AR T B gy T U A 7 v R T4 AT 1Y
TR s FRL TS A SR OURE SR AN A LR 1Y ) RE 1R RE 4 A B B, Milk chocolate product and five star booster were

both products of International Ingredient Corporation. The milk chocolate product was a feed ingredient containing milk and choco-

late of high quality and uniform ingredient; five star booster was a functional ingredient of energy feed containing single sugar,

disaccharose, oligose and organic acid.

2 R K 4 T S AR #241L The premix provided the following per kg of diets: VC 250 mg, VA 18 000 U, VD, 4 000 IU,
VE 32 IU, VK, 4 mg, VB, 3 mg,VB, 8 mg, VB, 4 mg,VB,, 0. 04 mg, 44 % biotin 0. 16 mg, M-#Z folic acid 2 mg, 4R niacin
40 mg,D - }Z Ji# D-pantothenic acid 20 mg,Fe 110 mg,Cu 8 mg,Zn 100 mg,1 0.2 mg,Mn 5 mg,Se 0.3 mg,

DML S AR I, Hofh A1 24, CP, Ca and TP were analyzed values, while the others were calculated

values.

1.4.4  [MFEfbsE R

F1%48 33 HIBES, BENLIN AT R P &A1 %
TRBLIE B A, SE 7R DR 1 10 mL, 852043
B, BT -20 C TR AR, Fr A i i &
HH(TP) A #E 1 (ALB) 3k 1 (GLB) | #j %)
Wi JREA(UN) ARk H G(1gG) (ki

F M(IgM) Fife e sk i A (IgA) 35 it KA N 5%
M (GTP) A+ 4% 2 Mg (GOT) i PEo L5 3545
TEFBIN TN R PE B >R WY 1] 742 A 3 AR A 70 Hr X

HEATINRE
1.5 Sitah

K HI SPSS 17. 0 Zeit /R 3 & 45 A dE A7 L
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RI7 250 M Fl Duncan [RiEZ EILHK, BREFKFE BEMTXHIRACP <0.05) , Wiy I 4H 825 T
W P <0.05, G5 AT N THIE + bR % AL (P <0.05) , FiAx 2 ANk g2 15 0 JE 4L 1
s { J e N WA REZET(P>0.05) (R F B B il 5 4 17

®2 WRORAA) BREAFATRTER) ¥ I 44 7 00 BT 2 57 2K .35 (P >0..05)
Table 2 Composition and nutrient levels of B A BT A2 SR T o ; o 1y

the diet ( starter diet) (air-dry basis) % %Zfiﬁ)l &gﬁt%\zﬂ *41 K5 X 'Hg\gﬂ*ﬁ He 225 A

— BE(P>0.05) (Hi5 1 41A505: I 415550 e x)

H tiems i it Content HRZLMEAR T 13. 41% H1 6. T1% 3 [ 35 B EE & iR 1

JE#l Ingredients

%k Com 45.5
/NZE Wheat 15.0
Sk Soybean meal (CP 46% ) 9.0
K % 5K Fermented soybean meal 10.0
fa %y Fish meal (CP 67% ) 3.0
J i F B DPS 2.0
i F AR Y Imported YE 1.0
%K 1 CAS 3.0
1R Five star booster 3.0
% HE Glucose 1.5
il Soybean oil 2.0
Wiy kt Premix" 5.0
411 Total 100.0
3 7K S Nutrient levels”

HLEE H Bt CP 19.25
5 Ca 0.52
&Lk TP 0.51
2R Lys 1.35
HER + PEE IR Met + Cys 0.55
{HikLfE DE/(MJ/kg) 14. 44

VHUR R 5 T v A B 42 3 The premix provided the
following per kg of the diet: VC 250 mg, VA 20 000 IU, VD,
4 500 IU,VE 36 1U, VK, 4.5 mg, VB, 3.6 mg, VB, 9 mg,
VB, 4.5 mg, VB, 0. 045 mg, /=4 % biotin 0. 18 mg, Mg
folic acid 2. 25 mg, iR niacin 45 mg, D — JZ i D-panto-
thenic acid 22. 5 mg, Fe 150 mg, Cu 12 mg,Zn 120 mg,I
0.2 mg,Mn 5 mg,Se 0.3 mg,

R 11 A L S O I, JL A TSR CP,
Ca and TP were analyzed values, while the others were calcu-

lated values.

2 HRESN
2.1 AEEARIEHSG R EJHFEEK
T4 BE Y 7 i

H12¢ 3 a0, ZoM B BE A A I 1 4P H
REEEFHRT AL (P <0.05) , HAa% 5wl
X IR 22 AW (P >0.05) (R F B
A 2H 12 H R B 5 IR AT FE 22 S 2 A
BF(P>0.05), HMH BRI 417 0 E

HRBE LS HAMEEZEREI AR E (P >
0.05) , {H %6 I 20 F1i 56 IV 41 A9 8 L 394K T %
HREH .
2.2 ARAZEARIEASFEMRXE DT IHE
HEBRRWE L EFEE Z0

HIZE 4 g, ZoR B Bobr T kER 1 4 E
B WTH A2 BB AR T X B2 (P <0.05) 4b, HiAr
FAR I A S X IR 22 S A 25 (P >0.05) 3/H
TEPRE BrBolS 1 4UHLE B 53R WH 6 R 235 R
TRIBELL(P <0.05) , 1050 IV 241 2 2 & T % B4l
(P <0.05) , HAR& g 5% BRAAH L 22 57 A 2
F(P>0.05), R P B AR T B B 4 RS &
YREREZEZESR(P>0.05)
2.3 AEEBRIEHAS R E % DF
HELIEIRAIR T

H2e 5 Al A, IR 4Ly 1eG & & B K
TRRA(P <0.05) , 1M H IgM & 2B F T
X HEZH (P <0.05) , 73 ShR IRAL 5 [ 4 a5 I
BRI 2L LA 15 A4 ALK IV 4 il
T IgA & B & TX R4 (P <0.05), HAgIM
AR PR A I 2 5 0 AU L 22 5 A B 3%
(P>0.05),

3 3
3.1 ARZEARBAAERMEHHEEEK
1 B8 B9 2200
BHREER(EEAR MK ) G55 i
PR R A B AR IR 25 SR v DU, ff
3% ISP +2% 9t 1 YE &/ SDPP(iRX 46 I £ ) A] LA
2R BT WA R O B B - Y H B [
HOREER I B 5 0 B A YA B
{EEE T Hoftls 3 56 4 5 i R T B BUAF 56 19
FPHHME CFPHHRER BER HEARE
LI T 2% I V5 28 5 0 B A AR L S A I
So X5 ISP M E SR E S VI G ML R A it
1K 90% , LA SRR AL BT S F- , [RI Iy K i
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VEFI P A= 1 58 1 3 W 0% A 4 W s 1 70N TR RN 2 2
W' o ANk e TE B R A HE A vk, 0T LA
S PR B IE , X W 09415 A AR &7 1) 7%
SEM, FHEE SRUEY E A 2L AT Re
SEMESEA t5 T sh W fl B i 9 o, AN AT DU T T
I & B, 0] DL S AT 5 T 8 A 5 TR A
= I 3% ISP +2% HEIT YE 48 & T 2R
BT AR BE , (H X OR B BEAT H 19 A K
e 1Y 52 ) AN I 2, X ARH 3% ISP +2% i 1 YE iX

Mol 1 5 R A R0 SR B B A A AR I R RE Y
A RICR TN R T B BT A A9 AR R MR RE B A
Wi, 3 A0 8 1 B B 0 YE 9 %R B A
YE, 3% WGPH + 2% 3 [1 YE,5% CAS.3%
ISP +2% [E* YE X 3 B2 5 16 $& THH 3 B R 1k
REJT 5 SDPP #H LA 2257, BT LAIX 3 A4l
A F A SDPP, R LR 315 AN ] I ] 9 A [ JEORE A A%
S i 4=y

®3 TREEBREFEASRRIEFEERKEENRIE

Table 3 Effects of diets with different protein source combinations on growth performance of weaner piglets

i W it HA 21 i ¥ 4H Experimental groups
Items Phase Control group I 1 m vV
G g A
L i 0.32+0.03  0.22+0.03" 0.32+0.02 0.34+0.01°  0.29+0.01°
FHHRERE Creep phase
ADFL/kg L2 [ B
RE e 1.01£0.07°  0.87=0.01° 1.06+0.05" 0.90£0.05°  0.98 0.01"
Starter phase
4l 0N I
‘ AR B 0.19+0.01°  0.15+0.01° 0.20%0.01° 0.23 +0.01° 0.17 £0.01%*
SEH4 H B Creep phase
ADG/k B
s PR & 0.57+0.03  0.47£0.03  0.55£0.02  0.55%0.06  0.58%0.02
Starter phase
i [ B
A B 1.64 +0.15 1.42+0.05  1.67+0.17  1.53+0.06 1.70 £0.03
BLE L Creep phase
F/G 25N P
PR e 1.77 0. 04 1.86+£0.12  1.93+0.02  1.69x0.11 1.68 £0.05

Starter phase

[ 45 i )R AR G 7 B BN R PR R R 2 R A B3 (P >0.05)  ARVNE FREFRRZ7 B E (P <0.05) . 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.

®4 ARAEARRASFARIETNFEEEBRRIELRMNETEHNZT

Table 4 Effects of diets with different protein source combinations on crude protein apparent

digestibility and diarrhea rate of weaner pigs %
WiH B Bx payi:i:| iR U4 Experimental groups
Items Phase Control group I I m \%
J S [0\ L
*E%Eﬁﬁ At B 82.19+0.31" 80.39 £0.30° 83.19+0.42° 83.67+0.92" 82.28 +0.44"
FAIH L% Creep phase
Crude protein & B B b . asb be . ac
apparent digestibility  Starter phase 84.10 +£0.28 82.18 £0.34" 83.74%0.36" 84.62 x0.11 85.39 +£0.43
st O EIE
A 0.42 £0.31 6.65+3.92 1.34 +£0.98 0.53 0. 24 2.76 £2.78
NS Creep phase
Diarrhea rate =My
TR BB 0 0 0 0 0

Starter phase
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Table 5 Effects of diets with different protein source combinations on serum biochemical indices of weaner piglets

Wi H ponit] X5 4 Experimental groups

Items Control group I I m v
MEMQ TP/(g/L) 47.90 £2.41 43.83+2.59  41.75+5.16  42.58 +4.81 39.68 £5.11
H& [ ALB/(g/L) 27.03 £1.36 25.38+£1.44  23.38+2.44  24.15+1.94 21.30 £3.13
FR&EH GLB/(g/L) 20.88 £1.11 18.45+1.49  18.38+2.76  18.43 £2.98 18.38 +2.43
H%& H/8k % 9 ALB/GLB 1.30 +0.29 1.39 +0.08 1.30 £0.07 1.37 £0.13 1.17 £0.12
PR %, UN/(mmol/mL) 5.08+0.77"  4.30+0.28"  6.11%0.26"°  4.33 +0.56" 3.51 £0.59°
#i% % Glucose/ ( mol/mL) 5.44 +0. 42 5.59 0. 71 4.27 +0.41 4.26 +0.37 4.65+0.77
BN GPT/(IU/L) 59.75 +7.36 85.50 +16.01 57.75+6.55  53.25+3.57 69.25+11.79
A BB GOT/(IU/L) 43.75£1.60 60.00+15.06 31.50 £10.41 42.75+3.57 43.50 £9.00
RIEERE I G 1gG/(g/L) 2.51 £0.29° 2.47 £0.09° 0.06 £0.03* 2.17 +£0.43"° 2.16 £0.30°
FE R A TgA/(g/L) 0.00 0. 00° 0.00£0.00°  0.06+0.03*  0.00x0.00° 0.01 0. 00"
G EREE 19 M IgM/ (g/L) 0.47 £0. 06" 0.48£0.09*  2.03+0.49"  0.41 £0.08" 0.51 0.07"

3.2 AEEARIEAS R F 3% L%
R &N b
3.2.1 XfIfiLyE TP ALB GLB % & fl ALB/GLB [#]
A

M3 TP 43> ALB il GLB 2 2%, & 58L&k 4H
LUE AT A R IE ARG, M7E TP & &5, 44
A LR B, B RR e FE A A g AR K
PRI A TP & & 2 5 sh )8 Fo R 00 i) — A
Bifebr. b ALB B9 i S5 AL S B A 0k
IR B0 A O¢, GLB 5 HIL A4 14 14 S 35 A K
ALB/GLB #J JZ Bt LI B HEHT T, 2 A8 B REAIG, 10
WITH Z ) GLB & M H T &R R dlaE. &
I Z5 R R, X 4 FP R [ R 414 # A SDPP
ST 13 TP ALB . GLB 1 ALB/GLB jix JL I IfL 1§
AT BR BAT R, 2% B L HILAAR S 52 AL RE T IET
WA BE 5
3.2.2  XFIME UN IR &85 & & 105

LY H A UN 2 88 1 50 FN 2 25 IR A3 A0 B 4%
Ry, S SR P AR T R R R
FRAHVINR, LE RS ERANATIBRE HEN
JR LA A e e &Y . Fik, UN
i T A ) S B 3l A N R 1 AR R
IR Z 18] A AR O, B AR A I3 UN 5 it 3 B 24 0
PR V- 4, DL B 1 BTG R . AN 50 1 45
R, H 5% CAS B SDPP I IfiLiF UN & &
WA BT EG I, W H AR A 1A i UN 5 A ks
fi%, 3% i W] ISP, WGPH #1 YE 78 2K [ Ji 1 %8 5L 1R
YT T ASH R 4 | SDPP 2%, 3 1 ¥ A5 8 & 11

FEET

AR 2 Bl ) A7 A6 a0 30 A B EE RR VR, 10 b
R AR S T RO, A TE E Y aRE
s T A B TR = S S ) AR AE S R
Bz e, 90 B ) AN BN B LV R A 2
FEA 2 MR — & E W R R T
fife o AR A I TE A AR AR R TR AR AE BOIRAS TR
AT, B LA 3 v i 2 4 32 220k 8 T Ak rY ik
WA, R 1 B A AR B OE BV P A T R
& N R T SR 5T I A W VR LA R AR
WRE S R . A 25 R R, X LR R
455 SDPP AR L Xf Wr 5 47 4% L 7 ) 7 1% 2 11
AR, Ul B A B A A TR AN 23 52 i B 35
FERERLIAR I RE A o
3.2.3  XJIiLiE GPT F1 GOT I P54

GPT 1 GOT 23k N2 5 A HAEH R
W 11 515 BURH 2 A A QR 0 1 2 o3t 7 e e 1Y
fif o A 25 R B oR , 3 LR A [R5 & i UR 41
AXTWISF R GPT M1 GOT 1 Y 119 52 1y 22 57
TP, U0 I A [R] 28 1 5 R AT 4 R
PR AN 1 BT B S e A S
3.2.4  RFIMTF 1gG TIgA 1 IgM & 5120

IgA BAPUE PR PUEE R M BB 061k,
X HILAAR T W T T Ak T S T 0 G B f 95 S 25 A Y
FEMAER . 12G 2t H I Fpk I 25 vh (9 5 40 i
PR RS L e R R e sk
EREEMNREIRENZ —. IgM 2Lk
YRR B 28 g T B B o B e B R R 1, A R
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e PP Jo e i . AR 4 R K, CAS
HHAIUR & B A L, LA ™ A4 1gG &
B (B RELR 7 A Y TgA R IgM &
AR HAR LA B B S BT A RE AR Sy o
ARIURRALA B3R SIS SDPP A EE X BT 973 4 4%
I3 19 1gG  IgA Al IgM & i 2 Wi A i %% . SDPP
THKREMRIERREN T, YE T % A Lk i
WIF R e fn B B0 L, Al b 5 A KA
JFPE B 28 e H KT, WGPHL ) 3 5 14 75 8, T i
X TEAT ARG (9 S e A T, B L LA 8 1 O
A (BR CAS A1) MAFHE R IR R R T HA
P HEAERT, A ZH A6 BRAHAH L 22 S A 1 2%

4 &

WL 3% WGPH +2% £ 11 YE 5% CAS 3%
ISP +2% 3£ [0 YE 5 3% ISP +2% [ YE %t
WAL R SRl i R e g SDPP b, HEF 03 4144 1 A=
KRR JETE 2 DL A AR AL R bR AR TN RS2
TiAh WA R H 3% ISP +2% i 11 YE %%
X 4% SDPP J5 A= K P AE W] LA B 47 R0 o

& E k-
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Effects of Diets with Different Protein Source Combinations on
Growth Performance and Serum Biochemical Indices of
Weaner Piglets

SHI Qiufeng SANG Jingchao XIN Xiaozhao YANG Fuyu LI Zhentian*
( College of Animal Science and Veterinary Medicine, Henan Agricultural University, Zhengzhou 450002, China)

Abstract; This experiment was conducted to discuss the effects of diets with different protein source combina-
tions on growth performance and serum biochemical indices of weaner piglets. According to similar age and
weight, a total of 200 weaner piglets were randomly divided into five groups, each group had 4 replicates and
each replicate had 10 piglets. The experiment was divided into 2 phases: creep phase (21 to 33 days of age)
and starter phase (34 to 55 days of age). In the creep phase, experimental design was as follows: piglets in
the control group were fed a basal diet containing 4% spray-dried plasma protein, piglets in experimental
groups [, I, Il and IV were fed the diets containing 3% wheat germ protein hydrolysates + 2% imported
yeast extract, 5% casein, 3% isolated soybean protein + 2% imported yeast extract, 3% soybean protein iso-
late + 2% domestic yeast extract to replace spray-dried plasma protein in the basal diet, respectively, and this
experiment lasted for 12 days. After creep phase, all piglets were translated into the starter phase, and fed the
same starter diets. This experiment lasted for 21 days. The results showed as follows: 1) in the two phases,
the average daily feed intake ( expect for experimental group [ in creep phase) , feed/gain and diarrhea rate in
experimental groups had no significant differences compared with the control group (P >0.05) ; the average
daily gain in experimental group [ in the creep phase was significantly lower than that in the control group
(P <0.05), while the experimental group Il was significantly higher than the control group (P <0.05), and
the crude protein apparent digestibility in experimental group [ was significantly lower than that in the control
group (P <0.05). In the starter phase, the crude protein apparent digestibility in experimental group [ was
significantly lower than that in the control group ( P <0.05) , however, the experimental group [V was signifi-
cantly higher than the control group (P <0.05). 2) On 33 days of age, compared with the control group, the
contents of total protein, albumin, globulin, urea nitrogen and glucose, albumin/globulin, and the activities of
glutamic-pyruvic transaminase and glutamic-oxal (o) acetic transaminase in serum in the experimental groups
had no significant differences ( P >0.05). The immunoglobulin G content in experimental group Il was sig-
nificantly lower than that in the control group (P <0.05) , but immunoglobulin A and immunoglobulin M con-
tents were significantly higher than those in the control group (P <0.05). It is concluded that 3% wheat germ
protein hydrolysates + 2% imported yeast extract, 5% casein, 3% isolated soybean protein + 2% imported
yeast extract, 3% isolated soybean protein + 2% domestic yeast extract can replace spray-dried plasma protein
in the basal diet, which do not affect the growth performance of weaner piglets. [ Chinese Journal of Animal
Nutrition , 2013, 25(6) :1199-1206 ]

Key words: spray-dried plasma protein; wheat germ protein hydrolysates; casein; isolated soybean protein;

yeast extract; weaner piglets
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