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YIHARA BR2S 7, 9K J5 2R T K $ B 370 v 4 SO 11
IMZKE, ZHEIR PR AR AR, SE 200 80% , iX
55 FEAl ) B 4% RO NRC (1998 ) £ 4 8 57 5 2 1 b
HEITZE 5 A5 77 S BT IO, oA AR B E R
oK — GO R R, L AR RR 2H B R KT
#1,
1.2 s Rigit

PERIRE RN W H i (28 £3) d )
K x A E " IUARASAHE 96 3k R R
St AR A IR BT, Fe B E R UR L P I AR i
JENIBERL 5>y 6 A4, Horh T 20 2 XF B4, ] i
FERMARRL 5 [T ~ VIZH S i 40, ) M 7 25 Al 1 A vp
4y BIFRAN 150 300 500 800 .1 000 mg/kg 4] 7 i
ZHIE AR . A MER BN ER 4 K
WOARER L 1/2)
1.3 AxEHE

W ET 2012 455 A 1 H, fE AL K
PR G AT, G5 RT 2012 45 ] 21 H LK
B 21 do ARG & 2 IR, SR A sh Lk
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1o AFRBTEE AN S HOO S & AT 2 TE I B, X
B BRI AR Py A 0K L 5 B BE 5
1.4 NEHERKFZE
141 AERPERESRARINE

T T A6 I 0 45 Sk A7 4% HE AT PR, IE WA
#,14 21 d{ERFFES I 12 h 5% R,
MRS H % 8 (ADG) 5 LU &2 O B30 ¢
2Rk AR A Rk, DTSR 3 H SR 2 5 (AD-
FI) FUELEE L (F/G) 5 7238050 30 (8] 5 H WS84T 5 1
REORZS L HEZENE OO, 10 s’ A7 48 10 R T %, T DA 3T
NI REE

JETEHR (% ) = [ (5 RIETEKE x 1T RED /
G A S B > 10 K% ] x 100,
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FER S W ) 1 1421 d 54> 3 52 B LAl 1
SAFRE R )5 E 23 2R 1L & ( Greiner Bio-One Gm-
bH, B A1 ) Fif i i bk R 4 il ik 5 mL, i & S5 LA
3 500 r/minfi§ 15 B .0 10 min, 73 B M &, & T
—20 CUKFEVRAT o K4 B 32 A2 B G0 i
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Table 1 Composition and nutrient levels of
the basal diet ( air-dry basis) %

i H Items 47 Content
JE ) Ingredients
E K Comn 32.40
%4k £ K& Extruded corn 20. 00
2 J% 5 ¥4 Dehulled soybean meal 14. 00
g4k K & #; Extruded soybean meal 5.00
K% 5k Fermented soybean meal 5.00
ZEJK Ay Steam fish meal 4. 00
WERE Sucrose 5.00
FLiE ¥ Whey powder 8.00
1% Limestone 0.80
WER A %5 CaHPO, 1.20
frh NaCl 0.30
5.7l Soybean oil 2.30
WA B ERER R Lysine - HCI 0.35
FE AR Met 0.05
I3 R Thr 0.18
1R Trp 0.02
SALJHHE Choline chloride (50% ) 0.10
55 A4k Compound acidizer 0.30
PR Premix” 1.00
41t Total 100. 00
#F 7K Nutrient levels”
H1kHE DE/(MJ/kg) 14. 40
HLEE H R CP 19.10
4 Ca 0.86
A% AP 0.45
=R Lys 1.36
FERR Met 0.38
AR
Sulfur-containing amino acids 0.78
JiE R Thr 0.86
MR Trp 0.22

D HIR Kt K 4 T 55 4R B 42 11t The premix provided the
following per kg of the diet;: Cu 15 mg, Fe 120 mg, Zn
120 mg,Mn 50 mg, Se 0.3 mg,1 0.6 mg, VA 12 000 IU,
VD, 3 000 IU, VE 60 U, VK, 3.0 mg, VB, 3.0 mg, VB,
7.5 mg, VB, 4. 8 mg, VB,, 0. 04 mg, I fig folic acid
1.2 mg, =¥ & biotin 0. 22 mg, JHfiZ nicotinic acid 45 mg,
7Z IR pantothenic acid 30 mg,

2 EFIKEY i B . Nutrient levels were calculated
values.
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Je AE S R B EATIR A, O A B 48 ) 3
G BT KNS . TELHBER T, M ¢,
A 9 mL K AR BEER KR P, R G a0 TR
S Ja, BEIR ] mL B T 9 mL ) K AR BEER
AK LA 10 %5 FL B B, AL 2RI B B 2 10 77, SR
PR 78 WA D 5 A5 i B T 46 43 i) IR R I
50 wL, i A& e 5 3, i g B e 51, o
AWML MRE B E2 ~EE . K
FFER (22 FEELIE 72 %6) 1071 1077 10 7°,37 CHE
TRAR 5 SR 24 b JE AL, FLRRFT I BOBUBLAT R (&
FEEFRFE) R 1077 .107° 10 77,37 CE A I
AIEFR 48 h AL 45 R DL VR TE BLERf ( colo-
ny-forming unit, CFU) %)% F % $0{H 1g( CFU/g) 3
o KA 30 ~ 300 1 I 1Yt i EOF gE it
I3
1.5 Sitsah

I BT A B I £ bR fE 227 ROR R
JH SPSS 17.0 3R #EAT BRI 3 07 25 43 0, I F
S EATALN 22 AL 0, B 2 K B A LSD kit fT £
FHE, LA P <0.05 fE Ry 22 5 8 5 R FI T AR o o

2 5% R
2.1 RAEMESEESEDFEEREENZ N
ST 0 22 W 0F 0BT 5 8 A R P BB 19 5 i) D 3%
2, AR 1 ~14 d ks 15 ~21 d, 1T 1T,
IV.VHAIVIZ] ADG 5 xf HEALAHH He oA e, (1
RZEFYAEZEZE(P>0.05) ;MikE 1 ~21.d, T,
. IV.V F1 VI4 ADG e %t B4 20 Bl 5 T
4.61% (P >0.05).7.80% (P >0.05) .13. 48%
(P<0.05).13.83% (P <0.05) f19.93% (P <
0.05), Hp V. V. Il Z M 2 H A B EH (P>
0.05), kI 1 ~14 d L% 15 ~21 d KKK 1 ~
21 d, %564 ADFI S5t 25 R AR B E (P >
0.05) fHiX5: 1 ~14 dBJ I IV, V FIVIZ ADFI
Fever, L X AL 43 4 & T 1. 65% . 3. 30% .
2.75% M 1.37% . kg 1 ~14 d, 1 . IV, VAIVI4
F/G 5% AL A FREMBEE HERYA
BEP>0.05);ik% 1 ~21d, T . M. IV.VFVI
4 F/G 55X LL A T A R 0 22 Rt
ABEFE(P>0.05);ikK 15~21d, 1 . T .IV.V
FIVIAL E/G L% 4L 73 SRR T 8. 50% (P >

0.05).16.26% (P <0.05) .23.75% (P <0.05) .
23.66% (P <0.05) 24.12% (P <0.05) , &k
6 30945 3 00 21 BB VS 2R 5 0 BE 4L A EE 2 S 2 R AR
(P<0.05),IV, V4 g EFMFHAMLRLA (P <
0.05),
2.2 REMSHENHRFELSREHERLD
A

GUEIWIIEZ i DON R LR IR RN e N kAL ]
W3, ALK 1 ~14 d, #5002 [gA &Y
LExf A A Pt HEZ R AR E (P >0.05);
I 1 ~21 d, KR I 2H TgA & 5 5% A A et
A prdt e, B I 44 F VI TgA & & 5 X B 40 A
LS AREE(P>0.05)40 IV, V4 IgA & &
PR EETAMA(P<0.05), K51 ~14 d, 45
R4 1gG & ¥ et B4l r i, Hodp I
V. VA SX A zRRE(P<0.05), T4FV
HEXHMHAZERARZE(P>0.05) ;15 1 ~21 d,
II I VI IgG &S5 MAERABEE (P>
0.05) , IV A1V 4 1gG &1 & = TR REZL (P <
0.05) . X5 1 ~14 d, &L 52 1gM 5 &3 Xt
MG TR, HEERAEE(P>0.05) ;K
1~21 d, &80 4] 1gM & o 34 Lo BEZH A BT 4
FLGEERAVARER TFXEA(P<0.05), H
il 4l IgM e SX A EZR AR EF (P>
0.05),
2.3 REAEMSENHFHEEEREDEEHD
A

L0 22 A0 T VeI 403 A 26 A58 B A 0 TR R 1
Wi DL 4, AR, AR R A B8R T, ok BR2H B
HEEETHAKY4(P<0.05), 01 . M.V, V4]
I AT TR 5t B 00 0 22 4 I S 1) 18 A B
Ry, 7eFLBAT 3 80 7 i, &l 4 0 3%
F XTI (P <0.05) , MR 2 8] 2 7 A 8
EF(P>0.05), 11 . V.V VI4zZ 2548 EE
(P>0.05), 11 I IV, V 41 FLER 5 K & 16 25 )
FINZ IS A R BE A T R A R B
PR D7, 5 I 1 3 B 3mSR (P <
0.05) ,BE&E M T n Z W ma fsgim I LIV,
V 2H B BUBCH TR A A @, LIV LV
VI ZEZSAEZE(P>0.05), 11 . 11 . V4L
WERARE(P>0.05),
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Table 2  Effects of Acathopanas senticosus polysaccharides on growth performance of weaner piglets

i H i B 205! Groups
Items Period 1 I m I\ Vv VI
7.150 7.088 7.063 7.194 7.156 7.100
" . .
I . Tnitial weight/kg +0.055 +0.033 +0.041 +0.041 +0.083 +0.047
_ ) 13. 056 13. 256 13. 450 13.906 13. 894 13. 656
KT Final weight/kg . b " . . be
+0.019° +0. 084 +0.192 +0.146 +0.335 +0. 057
| 14d 0.229 0.238 0.234 0. 254 0.248 0.237
+0.006 +0.008 +0.006 +0.004 +0.009 +0.003
SEHH e E 15 221 d 0.387 0. 409 0.426 0.457 0.475 0.463
ADG/kg ‘ +0.012 +0.006 +0.023 +0.024 +0.055 +0.006
91 d 0.282 0.295 0. 304 0.320 0.321 0.310
+0.003" +0. 005" +0.010* +0.007" +0.017¢ +0.003"
L -14d 0. 364 0.354 0.370 0.376 0.374 0.369
+0. 044 +0.029 +0.016 +£0.028 +0.024 +0.037
S H R 15 -21 d 0.838 0.814 0.775 0.758 0.763 0. 764
ADFI/kg +0.034 +0.012 +0.047 +£0.034 +0.011 +£0.027
914 0.522 0.508 0.505 0.503 0.504 0.501
+0.039 +0.021 +0.012 +£0.016 +0.016 +0.019
o144 1.582 1.485 1.586 1.479 1.513 1.565
+0.167 +0.101 +0.084 +0.097 +0.097 +0.166
B 15 221 d 2.177 1.992 1.823 1. 660 1.662 1.652
F/G ’ +0.123° +0.034" +0.077° +0.018* +0.168* +0.074"
L9214 1.852 1.725 1. 664 1.575 1.588 1.616
+0.126 +0.076 +0.047 +0.052 +0.122 +0.048
6.555 4.371 4. 344 3.436 3.299 4.395
{E2% Diarrhea rate/ %
%54 Diarrhea rate/ % +0.111°¢ +0.800°  +0.100°  +0.101°  +0.130°  =0.063"

7 Bl R AR L P B A RN TR R Z R AR E (P >0.05) , ARG FREF R Z R BE (P <0.05), T
FLi®

In the same row, values with no letter or the same small 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.

R3 RIS EEXTET YR ME SR IERE T

Table 3 Effects of Acathopanas senticosus polysaccharides on serum immune indices of weaner piglets g/L
HiH e #H 5} Groups
Items Period I I m v \Y VI
o144 0.539 0.541 0.577 0.596 0.622 0.580
G ERE T A +0.031 +0.091 £0.036 +0. 044 +0.013 +0.023
IgA L -21d 0.565 0.618 0. 665 0.672 0.689 0. 632
+0.005° +0.054" +0.090° +0.026" +0.011° +0.049"
14 d 2.063 2.069 2.135 2.148 2.140 2.072
R E ] G +0. 002° +0. 006" +0. 006" +0.002° +0.004" +0. 009"
IgG L9214 2.093 2.097 2.140 2.205 2.209 2.101
+0.002* +0.002* £0.114" +0.004° +0.005" +0.008"
o144 0.152 0.153 0.165 0.166 0.168 0. 160
G ERE T M +0.048 +0.092 +0.003 +0. 004 £0.017 +0.006
IgM L9214 0.155 0.163 0.174 0.176 0.190 0.167
+0. 004" +0.020" +0.030" +£0.005" +0.005" +£0.004"
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Table 4 Effects of Acathopanas senticosus polysaccharides on

microbial flora in feces of weaner piglets 1lg(CFU/g)

I H 245 Groups
Items | I [l v v Vi

S
Ij;ﬁ//:j;@ 8.533 £0.065° 8.413 £0.055° 8.333 £0.075™ 8.227 +0.045° 8.110 £0.060"  8.307 £0.065™
?Lﬁﬁﬂﬁ! 8.973 £0.115* 9.223 +£0.055° 9.343 £0.065™ 9.383 £0.035° 9.463 £0.055° 9.373 £0.105°
Lactobacillus
WUEE AT B

Bifidobacterium

8.906 +0.165* 9.167 £0.135° 9.247 +0.115™ 9.316 +0.085™ 9.457 +0. 065°

9.313 +0.115™

3 W i
3.1 FIFEIN S HERTET U FIE K M RE R RN

) £ A e K 4O RS 2 W) T ok
YIRS W 2 B M W W A7 % H 3 L F/G A AR
fkadh . TRA R A BIF I 2 W 1 in AK 3R 4 AT LA
XS B AR R AR T I R A I 4
FEWT, SN 3E BK T 0 R O 2 B e 8 0 4R
Wil {144 i) ADG, 1 £ B& Ik B/G DL KRS %, 5
X ADFI JG . 5%, 5 DL s A — 2. %8
AT R IR R TR R B — A SR AT 3R AT
B H G T O 2R R A (O o -
HIRWEA B — 5 HMH) L SR 0 ey iz A7 M 5 2
SN 2 B v W AT 3 R Y D R AT R R
THRITINZHE S0 B — R RE WS 42 = A1 4%
HIGE , H 2 H T 000 22 00 o = e £ ) ek
W PEREAL, AT RE R BUF R B R R M,
ZHETEE i N AT LK g N o Tk AL &8, X
BB K AR A AT S e P R e I T A Y R T 1Y)
HMIRBESE R A5G, T IR RS BE 5 W I P A
ARG A IR T B, T AR AT IS
3.2 REMESEXNENFELEREERDG
Al

B e IR 2 — R THLAN 22 51K
TR G BE SNy 19 3R B, JHC vy L O 2 & o
A1 1gG 5 5043 WA P ) TgA AT LB P
SEETE M, WU TR S 5 B v B IgM AL
A WS AMA S R 2 h e AR IR BE ST W,
e AR v T S T ) T 22 0 ] W 4% A 5, AT LA
TEAFFE B b 42 i A7 4% 1gA (1gG #l 1gM 1 &5 &,
Horbial 56 4 11 800 mg/kg H| T in 2 b5 4H 11 TgA |
IeG 1 IgM & g fc i, B 5 XF A 22 7 B % . Ak

P45 5 TSR T B 22 T8N B 1ML 4y
VAN . 3 $E R . Han 25 BF g S 14 0 2
AFRARE > 6 TgM R B AR i S0 (2 3 0 . o R
RN S 2T UL T P Y 1eG
RRFERIN. AZS SR IO EE T IOmE Y,
HZWE B R[] B0 R, D0 WD 25 2R 5 A &5
Ao TG 2 AT i R P I T SRR
SR 4 T, 808 B 4G D RE , X itk E2 40
A B i i A fE A, BE e i 1gG L IgM g &
LN 2 R A AR R G 2 T R 1 D
AJRESR T O A N R A, PR T A
M, e & AR S e D REAR B9 . (G
T 0 2 Bl v A AR S e h RE R HIL B i
P
3.3 RMEMSHEXENFEEEREDE AL
A

TEASGRI 25 10T, G0 3k XF 7 W3 47 4 2608 ol 2
PR A A 0 RE 2R I BRI TR S A [ K ) R
TN HEY BB 05 1 i A4 26 6 v LR AT R A
RUBCHT T R, 0 38 R AR OR B A 1T 9 i, A
RES UG M B U Y widE . ZREREEIE A
T PRI A ARG D, 3 LI T R 7L R AT A Y A
KON ] S 4 P4 9 3] K A BT 11 346 i, 9 i o 3
FF$8 I T AW A 00 T 1) A, 2 2 i 3 Tl A 25
i MR AR R B BF 5 2 W
TR B RE W S 25 3 0 W W3 -4 P 1 TP A A R
UL AT T B R, o AT S A0 R AT R
O, B Ml f B, B 3 RRIRIRTS R T3 b,
B (B W T K S R 5 11 35 A
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TS W TE A P X 3R, HLLATR i 800 mg/kg
HOR B, 35 W 5 A7 48 9IRS e A 3 0 eI 2
H—2 .

4 & it

@ TR AR 800 mg/kg Rl TN ZHERENS 2.
FREAR 1 ~21 d Wiy 5% ADG, KI5
15 ~21 d F/G Al 1 ~21 d JRYE R, fiAr 04
KAPERERF 2 o

@ AR AR 800 mg/kg TN ZHERENS 1B
FAe AL 1 ~ 21 d Wi AF 8 I3 T 1gA 1gG Al
IgM &R AR 1 ~ 14 d B @541 4% 10035+ 186G &
R ST I R D REAS S

@ AR AN 800 mg/kg TN ZHERENS 2.
FARFEE 1 ~ 21 d Wiy % 28 68 v ZLIR AT B A
XUBCFF B 8, 25 R AR R A v o B3R, s
48 1 Tl A= P v A

S 230
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Acathopanas Senticosus Polysaccharides: Effects on Growth Performance,
Serum Immune Indices and Microbial Flora in Feces of
Weaner Piglets

YANG Kankan BIAN Lianquan® LIU Xianjun HAN Jie ZHANG Fei
(College of Veterinary and Animal Science, Shenyang Agricultural University, Shenyang 110866, China)

Abstract; This experiment was conducted to study the effects of Acathopanas senticosus polysaccharides
( ASPS) on growth performance, serum immune indices and microbial flora in feces of weaner piglets. Ninety-
six 28-day-old weaner piglets ( Landrace x Yorkshire) with an average body weight of (7.125 £0.576) kg
were randomly allocated into 6 groups with 4 replicates in each group and 4 piglets in each replicate. Piglets in
group [ (control) was fed a basal diet, and those in groups II to VI were fed the basal diet supplemented
with 150, 300, 500, 800 and 1 000 mg/kg ASPS, respectively. Piglets were raised for 21 days. The results
showed as follows: 1) the supplementation of ASPS significantly increased average daily gain ( ADG) of
weaner piglets in groups [V, V and VI at1 to 21 days of experiment ( P <0.05) , and compared with the con-
trol group, feed/gain (F/G) of weaner piglets in groups I, IV, V and VI at 15 to 21 days of experiment
and diarrhea rate of weaner piglets in groups I to VI at1 to 21 days of experiment were significantly decreased
(P <0.05), but no significant difference was found in average daily feed intake ( ADFI) of weaner piglets at
1 to 21 days of experiment ( P >0.05). 2) The supplementation of ASPS significantly increased serum immu-
noglobulin A (IgA) content of weaner piglets in groups Il , IV and V at 1 to 21 days of experiment ( P <
0.05) , immunoglobulin G (IgG) content in groups Il , IV and V at1 to 14 days of experiment and in groups
IV and V at1 to 21 days of experiment ( P <0.05) , and immunoglobulin M (IgM) content in group V at 1
to 21 days of experiment (P <0.05). 3) The supplementation of ASPS significantly increased the number of
Lactobacilli and Bifidobacterium in feces of weaner piglets ( P <0.05) , and significantly decreased the number
of Escherichia coli (P <0.05). It is concluded that 800 mg/kg ASPS in diets for piglets is the best. [ Chinese
Journal of Animal Nutrition, 2013, 25(3) :628-634 |
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