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HERAR 3 F A Z BRI ¥ A5 DL 21 H % B ) B SRAFFEPE TSR 58, 115 B 2%
F88 R 55 3 4, WF 5 AR TS i — K 2 . e
BT KRR BUAUL AR ) LRSI T 1 EHRRARRATOLS T
LA T S LR A0 00, 5 4y DT 00 58 60 4 e 12 e basel diet sy basis) .
PRSI
I H Items 2 & Content
L. 7B Ingredients
1 HREHE . s
L1 5wty K% S ¥ Fermented soybean meal 5.00
Eﬁgyﬁﬂﬂiﬁﬂ}llﬁi%ﬂ’&ﬁﬁﬁﬁﬂﬁ 2 J7 5 ¥ Dehulled soybean meal 7.00
HE SR 2 K AH A B AR 0 AR P4k 2% R il 2% &4k K 5. Extruded soybean 11.22
T, 2 A G e 38 v A2 2 K 40 B 4 2008 2 K A % a#y Fish meal 2. 00
BrE A Kk 3 RS 2 KA T Eﬂléiﬁélﬁ} Plasma protein powder 4. 00
1.2 RBEHR A zL{ﬁ*ﬁ Whey powder 15.00
1 ¥ Limestone 0.50
WYL 21 H W50« Ak x K& x K7 B4 CaHPO, 0.90
SO ACATHE  SE AR A S B NRC (1998) S5 198 gk Choline 0.10
I B SR B0 4 S i e R E T, BE R B 4 A FLBE Lactose 8.75
R, HH S B TR 1, ik NaCl 0.35
1.3 RBBT5EESE A E WA Vitamin premix " 0.50
1590 S T-H R T2 8.5 ke et pide ) #0R PUIRR) Minert prembc o
A AR o 172 MIEOURERLAY 2 3 41, 8413 e 0 Nuient levels? '
DNEE,BANER 10 . W IR RIERE s DE/(MIV/Ke) 14.48
HE g 20 43 I AE SR Al A AR A 0. 5% A 1. 0% HLEE 5 CP 20.50
MEASZIK 5 Ca 0.85
BB S AT, BRI S5 o, gy B TP 007
30 d. BBHER R RE BN T R, FE 3 0, 4 *ﬁﬁf‘i o -
UL AR IR B, b DOk, JEMO R oo
il RN B B P B S ) R R S R AT SR Thr 1.01

1.4 HmXESHE
L4l MRS T il 4

I 30 K, 43 B4 F R BEHLEER 2 ki
0 I S T DK R R IR, — 1 T I R B e A
O Tk E AR AR S — M FRE S, T
3 000 r/minE.(> 15 min H] & 1ML, - 70 CRTE,
FH T 45 30 1M 3 2R AL 48 bR I 2 o
1.4.2  FEEERRE

RIS 30 K, R FEHLLE B 1 ki 56 4 L
PR, I AH M F —70 CLAE, T ihilE 12
PR 2T o
1.5 i5kREN R 7%
1.5.1 ARk

DLV Ay 247, 78 136 T 4f S 45 R 1 5 IR 43 il
PRI G T 2 IE PR, e SR AR R, TH R T
WHME P HREEMEEL, RS R

U4 2 BUR KL N A3 T 5 R 4R Vitamin premix
provided the following per kg of the diet: VA 12 000 IU, VD,
3200 IU,VE 80 IU, VK, 2.5 mg, VE 80 mg, VB, 2.5 mg,
VB, 6.5 mg, VB, 5 mg, VB,, 0. 05 mg, fH X nicotinic acid
45 mg,D - {Z g D-pantothenic acid 20 mg, - fig folic acid
1.5 mg, =4 biotin 0. 15 mg,

2 5 BUR A A 43 T 04 A 2 1k Mineral premix pro-
vided the following per kg of the diet:Fe (as ferrous sulfate)
150 mg,Cu ( as copper sulfate) 125 mg,Zn (as zinc sulfate)
200 mg,Mn 30 mg,10.3 mg,Se 0.3 mg,

DB F KNI E A, Nutrient levels were calculated

values.

1.5.2  IfigH AT bR

I3 H Py % (MDA) &5 & | 5 A e B 1k
fit} (T-SOD) i 1 . ¥t A L Be J1 (T-AOC) LA J —
FALE(NO) A LA (H,0,) & & Mz A d
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JEf8 )1 (RAHFR) ¥R A B 50 #2802 ) TRE BF 5%
JIt A = AR T o
1.5.3 I 30K 2 200 B A S0 R0 I 355 e i 46 A

SR FHBE M 35 (MTT ) 35300 52 40 ] I o8k B4 400 Al 5
L3R, 5 J IR BE (27K 5 R Al ELISA 35 £ K6
Wi H A= -2 (IL-2) 4/ %= -6
(IL-6) DI R I iE e Bk 1 A (TgA) s skiE
G(IgG) MRk & H M(1gM) i & &, 50 & 1y
W A R a AR ) ARG o
1.5.4 I EEIE

>R F ELISA 3 71) 6 0 72 i 375 Hh = B HF PR R D
R (T,) HARBEE (T,) R FE(INS) [ HiER
(GAS) A S FHEAKEF - 1 (IGF-1) &,
R & X B e R ) TR
1.5.5 i bt

Mg SEA(TP)  HEHA (ALB)  JRE A
(UN) & 5t B il P s R Bt ( AKP) 33 7 1 i 7 ok

A A A ) TR A 7 R
1.5.6  Jpif &2 i

PLSE I 2856 7 B PCR 3 AR i 2E A Hp 5 4
FLR #T B ( Lactobacillus ) 1 K % #1 & ( Esche-
richia coli) Bt (7254t o Wil SV AN 1A FLIR AT 7
KIGAT B 51 9 51 %31 5 B AN 51
b TAEY TRARA A A M. 51975 &
SR 2, A5 A FERE b 4 B4 T 6 R 4
DNA, 6 &4 HIi DNA F B2 i 3 is b e e
HEAT I Ak 20 ) AR AT S A B L LR AT T R K
FETRBR E &, SR I 4 3 i 20 v 1) A o ot 2 47 5
A 2 2 it PCR B, DA [R) b o b 9 48 D1 %57
X BB A A s, DA SIS 98O 5 B PCR ;o 72
R I SEOUE S R AR 2R 5 (Co) g AL bR 2
PRUEMT LR o [R) I, R A it A A7 S B 9O o o
PCR [ W A% B4 5 1 C B, I 4 HARR o th 2k ik
17 YR ARAF S FE S v 3 b A0 T B0

x2 SIMRFIRSH

Table 2 Primer sequence and parameters

BiH ElkZ 2 1B R FrBER/IN
Items Primer sequence (5'—3") Annealing temperature/C Fragment size/bp
sl i : ACTCCTACGGGAGGCAGCAG 50 8 200

Total bacteria T iiF: ATTACCGCGGCTGCTGG '

FLERF i : AGCAGTAGGGAATCTTCCA 62.7 341
Lactobacillus T iiF : CACCGCTACACATGGAG '

PN7LiN] 37 : CATGCCGCGTGTATGAAGAA - o5

Escherichia coli

T UiF: CGGGTAACGTCAATGAGCAAA

1.6 HFEZEitE5HH

R HI SPSS 17. 0 GEit B A7 FL N 3R 5 22 7%
Hr, JF LSD ik AT Z E H gL, L P <0. 05 Oy 22
S E VERIWTARUE , 45 R DI (E £ ARt EoR

2 & R
2.1 EAZKXEHAEMFEERKEERM
H1 ¢ 3 w0, 5 %k IALAH B, ¥R m 0. 5% il
1.0% IR & 2 KA w5 14728 F 33 H 8 5 DL P
HHRER, R TREL, HERARE (P>
0.05) , ¥ H 4% 5 73 5l L X IR 4132 75 114,33 %
F13.15% , #L E| b4 9K T 12, 57%
8.57% ,

2.2 EASKXRENFELBRRLIERG
A

M4 AT, S RRALAH B, i 0. 5% &
A Z KA i 5 = s T-AOC 1 H,O0, &t (P <
0.05) ;WM 1.0% W52 & 2 Ik B 3 AL NO
FZE(P<0.05) ;M 0.5% f1.0% & & £ Ik
XFIML3% T-SOD {14 \MDA % & LA )2 RAHFR ) 7Jg
WEFm(P>0.05),
2.3 SESHMBHBMNFENRCHAMBELER
i R HERRAI =

H 2 5 nl AL, S X RRALA B, W I &R A 2 kX
U Al L A A R T R S (P >0.05) o i
0.5% F11.0% W2 & Z IKEEE T Iy IL-2 IL-6
IgA IgG Fl IgM &, HEN 1. 0% R & 2 K&
FHEE TN IL-2 FH (P <0.05), WMO0.5%
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A 2 IKILT 1gG & BT IR 2/ T 33.12%
(P>0.05), %01 1. 0% W& A Z BRI 1gA Fil IgM

EE B IR S T 16. 32% F1 17.39% (P >

0.05) .

R3 EASRMBHETNFEERERHTIT

Table 3 Effects of complex polypeptide on growth performance in early-weaner piglets

wH Xf B4 A Z KA IN7K - Complex polypeptide supplemental level/ %
Items Control group 0.5 1.0

tfF Initial weight/kg 8.75+0.13 8.67 £0.12 8.77 £0.09

K Final weight/kg 18.17 £0.61 19.44 £0.41 19.43 £0. 66

314.01 +£24.20
542.28 +£13. 54
1.75+0.13
96. 67

P H % E ADG/g
¥ H R i ADFL/g
BHE L F/G

3% % Survival rate/ %

359.01 £16.90
547.28 £12.57
1.53 £0.08
96. 67

355.31 £23.39
562.65 £18.76
1.60 £0.06
96. 67

IF) 45 20 JE A O 7 B R ) P B R 22 SR B35 (P >0..05)  AR/NG FRER R 2257 B35 (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 EESHKRXERHETMFEMNFREUEROZIT

Table 4 Effects of complex polypeptide on serum antioxidant indices in early-weaner piglets

WH bonicEeel SAZ KT K SE Complex polypeptide supplemental level/ %
Items Control group 0.5 1.0

My EALRE S T-AOC/(U/mL) 2.87 £0.25" 6.29 0. 63" 2.71£0.12°

BOE ALY B L EE T-SOD/(U/mL) 103.58 £10.78 98.54 +£7.86 112.31 £3.71

A & MDA/ ( nmol/mL) 1.32+0.15 1.54 +£0.15 1.65+0.17

—H AL %A NO/(umol/L)
L& H,0,/(mmol/L)
¥ B B #AEJ) RAHFR/(U/mL)

175.13 +£10. 80*
200.84 £32.77°
999. 70 +109. 33

134.50 £8.24°
170.40 =19.00°
1 050. 26 +40. 04

200.37 +14. 42"
330.61 +31.40°
1139.93 £31.19

x5 EA I RHETFE NS ERENRRMNE REERZE

Table 5 Effects of complex polypeptide on lymphocyte transformation rate and serum immune indices in early-weaner piglets

5 X e B 4E LK 7KSE Complex polypeptide supplemental level/ %
Items Control group 0.5 1.0
3 Vi R

Lymphocyte transformation rate
40 3% -2 IL-2/(pg/mL)
H4EA % -6 TL-6/(ng/L)

403.29 +28.95°
951.63 +£78.17

R EE A IgA/( pg/mL) 129.74 £6.10
R EE G 1gG/ (pg/mL) 489.61 +48. 44
GRERRE 1 M IgM/( pg/mL) 41.71 £3.31

486.34 +22.41°
1072.59 +114. 35

434. 68 £19.90™
1 146.96 +107. 14

141.06 £7.63 150.91 £9.26
651.79 £42.57 546.27 £62.57
42.04 £1.70 48.96 £4.37

24 E5SHMBHH I THELEBERZRIEBIRN
A

H 2 6 nl i, 5 X B LE, Wm0, 5%
1.0% ME & Z KL + T, T, INS GAS (7 &t
AR, LRI 1. 0% & A Z KL T,  INS,
GAS Ty W E ML= (P <0.05) ;%54 0. 5% F

1.0% 58 & Z Rk IGE- 1 & &R 7t (P >
0.05) , 43 HEKT RZH 4 & T 21.00% F1 16.50%
2.5 S& Sy RHIRTFE M E £ LSRR R

R 7 A, SXFRA A, 3 0. 5% Fi
1.0% & & Z BRI $ TP, ALB \UN & & DL )
AKP G B (P >0.05)
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R6 S5 RHEYFEMFHRIERH RN

Table 6 Effects of complex polypeptide on serum hormone indices in early-weaner piglets

HH S R4 B E ZIKE sk Complex polypeptide supplemental level/ %
Items Control group 0.5 1.0
Z#HR IR R Z R T,/ (ng/mL) 5.90 0. 35 5.67 £0.21 7.03 £0.65
HURIRR T,/ (ng/mL) 88.45 +2.50° 94.11 5. 76" 105.42 £5.97°
B 2% INS/(mIU/L) 37.17 +4.67° 41.65+1.36" 55.63 £6.00°

B % GAS/(ng/L) 477.94 £25.71° 641.60 +18.28™ 772.34 £85.27°
S ERER T -1 IGF-1/ (pg/L) 11.09 +0.58 13.42 +1.10 12.92 +0.89

R7T EA S REIETFSE IEE ISR R0

Table 7 Effects of complex polypeptide on serum biochemical indices in early-weaner piglets

i H ot BB ZH 24 Z KU 7K S Complex polypeptide supplemental level/ %
Items Control group 0.5 1.0

MEH TP/(mg/mL) 55.61 £1.97% 50.97 +2.92° 58.82 +2.22°
H&EH ALB/(g/L) 32.74 £2.01 31.67+£2.15 34.41 +1.28

SR 2% UN/(mmol/L) 2.72 £0.15 3.22+0.30 2.80 £0.37
BRI RR T AKP/ (4 B #if/dL) 20.83 +1.74 17.65 +2.77 24.25 +2.20

2.6 EASRNBHHNTEBETERH
=R

H 2 8 Al H1, 5 X AL L, & 0. 5% Al
1. 0% M55 22 Ik G TR BB AR A BT g m, (5 G 12 2%

PEZESE (P >0.05) 5 1@ 0. 5% M 45 Z JIKFL IR
FFRECR W E I (P <0.05) , KT R R %
FEAR (P <0.05) ;%500 1. 0% #5255 2 KK AT 18
W B F R (P <0.05) .

®8 EASHNMBHEMFEBEEIZFEFHYLENIIN

Table 8 Effects of complex polypeptide on the number of intestinal

main microbial flora in early-weaner piglets

lg(# 1%/ g)

=] S BR 4 B4 Z KIS /K 3 Complex polypeptide supplemental level/ %
Items Control group 0.5 1.0

BT Total bacteria 9.25+0.28 9.35+0.24 9.81 +0.65
FLBRAT# Lactobacillus 6.78 £0.17° 7.42 +£0.02° 6.60 £0.19"
KIGHFFH Escherichia coli 5.17 £0.21° 4.38 £0.08° 4.61 £0.04°

3 W it

AT BT I 526 22 K A S e i 0l
U A0 L 2H 06 A U LA R A e A IR A 22 TR
OF o ABLG 22 KR I S e i A2 3 ORI G I O
EEI— 2 — PSR B SRR e RS A LA
O G AR, BT 1A 2 D06 B8 e LA 0 B 74
D HIRHT Sy, AT 452 5 Bl 0 I (9 S B 8, Tkt rh
VS IR R A B A K PR At s
R AXG 1~ 10 H i 10 i) 75 il ] Kb oS
1.328 ~2.648 g/( H - d) WM eIk, 7E 42 H BB
FE H O T AL, R B R

TR HERA R, PRI ZHAET
LR AR Y A P R AR R S O 5 D BE Y
S NES o, R VU W W REE 2R
FIIRE T WX RS BRI R I, AE R
R DL B IR A Qe A 28 A 6 P T AR Jin A1 4% 19
VI H O MR ATORE B T R A X A
Tt 2 B, R At 4] AR P S I — 2 R R T IR
AU A A S -2 B BB E L,
HHSPRIK MR RA —E W RR . AR
WFFE B, A Al B AR R B AN R K P i 2 5 2
JIK, 223 0] DLAE AN [ B2 5 1 4 e W W3 A 4% 1)~ 33 H
REHRAMEY R, AR R BRRZESRA
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BEAZRFHAME MBS RARRT
14.33% 1 13. 15% , ¥ 5 H 4> B AR T 12.57%
H18.57% , 38 fin~F- 35 H 3 5 DL K B AREEE BE 1 3%
R RAT LI, HLEIN 0. 5% (5 4 2 Kk
RERALT 1.0% , X 5 LR RIE b o — 2 kA9 p;
FAEE S — 20, UL LR 2 K19 &2 4 0 38 [ 7 it
A B BUE R, 2 R R R AR 3 2R
DA AN VR 8 7 i — 25 I ISR

EREE SO SRR N EAE L TR VW)
1T A H G IR G528 R G il VR R 11 5 %2 g
I 2 B AR 3% 4 3 A7 A T ) R, A B 5E
TN, U0, 5% WA Z K T-AOC % L7,
TN 1.0% (W & Z K0T IL2 (& EEh 2%
ETbe T-AOC e 1y J2: LA 1) 420 Ak 388 D F i fR
o IL-2 FEMIGEAM CDA™ T 4 g f1 CD8* T
A=A ) B )iz AR T P A R R T
A T A A K, JF a2 E 1S 1L B 4
BB WO PR R N A RN, X2
i B O I P B S 4% SR 2 ), Leichdling 451
AR5 2 B, g Bt B T AR TL-2 A 0 % Ak R
A A o TR R ML AR G 328 Ty i 1Y) 5 i R
AARGEN . XFT AN ARt F W ARDR R
350 mg/kg (4T EE K T LA S0 38 = R AT
A1 G g8 2 B 6 B, I AR R AIGAH ¢ 4 AE B 7 mR-
NA BYARR; eIk, AIRI 45 B E£ I, 58 A T s
IAFEIK 2 A Z K, B0 DLEAS R R B b 4
EMIE SRR E O SR, RRER AR,
HIRIN 0. 5% W A Z K 1gG #5500 R4
PERT 33.12% RN 1. 0% (5 & £ BRI IgA
A IgM Fr & 4y 5 B B4 2 & T 16. 32%
17.39% , Uil iZ 82 & Z I — B LA $2 &
WHAT 8 VAT e 928 | 200 00 9 328 T R LA K B8 e A B
JifaR, H 1. 0% W Ik 32 & S HLRE Y
SN S o SRR G R T RE 1 T AR 1T R
Forp AR B — 2 K Sl AR L T RE R LR 2
BRI H

HUR IR 24 T, 1T, HORARE R
AL IE A mRNA ISR 50 A 9 6 i 42 12 2
PR KT o INS JZ AL P il — A I B 1) 38
S ME — [ 02 S5 B NG DT L8R R A R
W T GAS J&— Ff B0 B i £, w4
B G I T RE B B AR, RS
PLARSERIAC 9 B M R . At ik %

B TR rb S 0 — o £ 1 M R BT LA B R i S b
T, T, M55, ASI A58 K3, AR s i — &
K- 5 A 22 IR AT DUAEAS [R) R BE b 3 o ot 375
T,.T, . INS,GAS V) % IGF- 1 1y & &, 3 B m
1.0% 52 & Z K] LU Z 38 il T, JINS  GAS
M S5 R B], G 2 kAT LU Y I8 93 47
PN 23 AT 2, 3 s 2 el A 2, A
HAKKE, H 1. 0% B3 K F 2808 58 fm i & .
KTZE G Z LR E Al G IR T LA 2 1
TR R — 2% 2 & 2 IKE T LR fe
IR, P THURRE ST, G b T MR 1 95 J 6
A=W i ST H 9% B e 2L, DA e AL A4 B R b B
ZEFRY A TAERK; ZRIZE S Z I
RN Zr i ThBe, fe E 3 . oAb A KRR VW
RIEHRMIEREZ A — & RR, XERR
X R SRR R R . DA IRE R
WY, T, T, AP MR R T 9k B 40 B B0 >

TP TR TR RS 1 722 A 2 DR 070 17 8 5 | Ak AT 4
THALTE P IRBE AR 1 T B3R, LR AT 1R R sh
Jo i b A g AR, T AR B Bl (RN O g
DIREME T T8 V2 AT o 1 K AT 1 o 2 1 3K
W B IER S OLN , X ALAOR — A s E L E
RIGFE DA AR 2 N 75 R A T 2RI, — B S
JIF BEEAL TR B RASS R R 3 v
PRE R K 23 i A MR 5 R 8 M SR . A BF 5 3
B, DRI 0% 5 475 W T L R A T B8 I B T A R
CRERLE R AT B B Ee il B At g6 45
RFW AL PRI — 2K E G Z IR
I8 2 R fi P S PR B L (A2 0. 5% FY RN
KAV 23 S 25 1 L R A AT ) A, R AR R A T
AR, XSO A RE Y — 5, R REW
A Z IR LR 3 1B A fa 1A RE 1 51, () B 4
Tl TR ARG B, 9855 i T TR Y T, DA T 2
AT 4 P T AR

4 &

O MBI 0.5% 1. 0% B E &2k
A DARR & W A7 AR K g o

@ BRI 0.5% F1 1. 0% (1B & £ Ik
A DAFE— B R m bR RE T, B R A
FEFET , I 10 U5 T W A7 4 S e DR , B8 b g
775 [F) B Al B 2 &5 1 3 b T, T, (INS | GAS D)}
IGF- T A5 5, 38 o HOp SEmE 1S o)y, {2 b 1
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Effects of Complex Polypeptide on Growth Performance, Blood
Physiological and Chemical Parameters and Intestinal Main
Microbial Flora Number in Early-Weaner Piglets

GU Juan' XU Congcong' CAI Xuan' YANG Shoufeng' QI Liang® XU Jianxiong'*
(1. School of Agriculture and Biology, Shanghai Jiao Tong University, Key Laboratory for Veterinary and Biotechnology ,
Shanghai 200240, China; 2. Shanghai Go-Try Biotechnology Company, Shanghai 201404, China)

Abstract; This study was to investigate the effects of complex polypeptide on growth performance, physiologi-
cal and chemical parameters in blood and intestinal main microbial flora unmber in early-weaner piglets. Ninety
21-day-old weaner piglets with similar average body weight were randomly allocated to 3 groups with 3 repli-
cates per group and 10 piglets per replicate. The control group was fed a basal diet and the experimental groups
were fed the basal diets supplemented with 0. 5% and 1.0% complex polypeptide, respectively. The experi-
ment period was 30 days. The results showed as follows: compared with the control group, the supplementa-
tion of 0.5% and 1.0% complex polypeptide could improve average daily gain and average daily feed intake,
and decrease feed/gain in the experiment period ( P >0.05). The supplementation of 0. 5% complex polypep-
tide significantly increased the total antioxidant capacity ( P <0.05), and the supplementation of 1.0% com-
plex polypeptide significantly decreased the content of nitric oxide in serum (P <0.05). Addition of 0.5%
and 1. 0% complex polypeptide could increase serum immune indices to different extents, and the supplementa-
tion of 1.0% complex polypeptide significantly increased the contents of interleukin-2, thyroxine, insulin and
gastrin in serum (P <0.05). The supplementation of 0. 5% complex polypeptide significantly increased the
number of Lactobacillus and significantly decreased the number of Escherichia coli in intestinal tract ( P <
0.05). In conclusion, supplementation of 0. 5% and 1. 0% complex polypeptide in diets improves growth
performance, antioxidant ability, immune indices and hormone indices in serum, and the supplementation of
0.5% complex polypeptide increases the number of Lactobacillus and decreases the number of Escherichia coli
in intestinal tract. [ Chinese Journal of Animal Nutrition, 2013, 25(3) :579-586 ]
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