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B4 )+ ARBEERVER - 9% 4 RIRAR - S RIGTED 16 (ERE Mt - SR 1 4 15 TR0 4 825
B - GRS ORI S 18% HIZE T8 3,500 keallkg FT3H{LAE » IESMYRITRIN 0.1% 567 - BTSSR S S
REUY R BHIBLTRE SARETEAGTR - 17 3 YIS MRS R - DIETE S MREIYIRIS - 152428 (Dry
matter) 2 9.0% : BERIZY » Fy 11.6% : IREEESRE » B 17.9% « SERGERET » (PRI METLISE 4 BRE - R
11 0.1% SRR & S MEREHLILLRAN 0.1% B8 5 AU IR BE AR (P < 0.05) : (FREMBETLIZE | 8 - ARETR
11 0.1% FREEECSREREUYIE + ELIRAN 0.1% SRS MEREHUETHRAL - (THRIBCREEEIREE (P < 0.05)  MHstBRHT (
Tk 1 — 43 IREDURETRNN 0.1% SRR H SRR ML BIRUUAEEE (P < 0.05) BeErYERIAE - fEHL8 RIME
FI + DIEETHETLIFRORAN 0.1% IR ES + E578 Rt Ry S REEIUYIENE - 47 VA I 3 T8 AT (IL-1B -~ IL-6
J IL-8) ~ 2 7 (IL-6 82 IL-8) bLR, 1 5 (IL-1) HIFF « S FREBEEEINEE - SRERN0.1% IR 5 5 M
HUYIEENE » AEHETLIESE 15 81 28 K ARIF R BE T AR IR Y S RIS AR A+ IR R L4515 KA »
FPREOILE B E IV (P < 0.05) R4 « &raTTS - FEMALIFRETRRAN 0.1% RS SMAENY) - 7Dl
DEEHERL R 4 T LA (TR 1 — 4 ) ORISR  [EINFA B RS2 35 DR - DL R A R (AL
B B R0 0.1% BERTER 0.1% ETESREREHY) AR ISARI 8 S FAaf e -

BT RIS R - RREACED) -

4

R ARG EI L (RS SR EASER ) AU B F P A FE S MERE RSB - nTDUR 58 & 5 — 28% HUREE
FEEE & (Kass et al., 1980; Klavs ez al., 1992) - [E|FF KRG 2 AEYEE - B8 ERGERFE I EIFF EZE AT RN e
Vi 4 2 F SRR E (W EE ~ 28 ~ NBE R Bsie s ) - HIRIA EMEY 2 145 - A IReE4ER5 5L E RS < EF (Blottiere
et al., 2003; Anguita et al., 2006; Biagi et al., 2006) - 55€1% 15 (Hindgut) S 07 ~ Z2WERE - 4B RE R B afE » B2
BN IEABE Y - BFEAEYANIEEE 2o - e - GRS BE 0% Bt (Inulin) BAET M) SE (Cherbut,
2002) - EAIE Y MEHTAREEELIATERE (Xylan) BLEREE (Pectin) Al A] DIEIE PG E TP RERUHIZR - WP RS M -
B RR M ZE - BARES SR ERAMANIE (Cherbut, 2002) - FE/KA MG 4E 2 AL ARG FHIIE G R AR
F 0 KA E AR - BB F LG E R 9 DL e HE I H BHERVIIEE (Reid er al., 2003) o JE/KAE M@ MEZIR
HARHER E 5 R W A R U TERIIE A > e 4 AR R 28 ] DA R 5 i A W) 2 & & Z AR (Schnabel ef al.,
1983) » GERGE N VAR B AT - H P aiE T AR A AV (William er al., 1991) - EhY)RGE T EAH
HFfr - EZEVMRYYER T8 - EERESIRIIEAR © 50 - el DA EREEBLE 2 B E i A Prga bRy - Hd
S R R L AR AT o i Fy i 28 (Yao et al., 2016) © RliE > Al AR ~ BT LR RAE 2%
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SerrE R EH AL BB 104-25 SRR AR -
L s\BREhY) S e e 2

ERRANIIZ BV Z AR RIR B - B IREEEa B =98 - SRR 4 Bicirl 2 LYD =
RS A AR SE 32 B (ARESF ) o IREEERBIMER - 3 Ky 4 IEHAH > o RlEERY 16 [ERERMET - SR
VA VB B4 4 R - BT R 4 H 25480 - HIRAHATIE S 18% MHEEB/E B 3,500 keal/kg ADMLAE » 53534l
N0 0.1% ZEKFZ ~ EfEfBUR %%&EEKER%Z%%E%@%H - BHIRH IR - 0% 1 For - SR RE R - L
o HEEUK - BEERE AR X sl HPnEER 0 DA TEETTE - SRR RN
10 mL 53 A S ek 0 BN R 2 B ~ SREBFHESL(ERE S (R sBabasa - BEALIRER 15 KBRS

RH) foismEmAeY 2 B - sHSEY 2RI E NS A R IR ~ FEEE BT RAVRCR -

* 1. EEA e EsER Z GRRHE (HIRAE)
Table 1. Composition of basal diets for postweaning piglet (control)

Ingredients, kg Basal diet Basal diet + Plant polysaccharide
Corn (yellow) (CP 7.5%) 597.3 596.3
Soybean meal (CP 43.5%) 200.0 200.0
Limestone (pulverized) 10.0 10.0
Dicalcium phosphate 15.0 15.0
Fish meal (CP 65%) 50.0 50.0
Skim milk (powder) 50.0 50.0
Whey 50.0 50.0
Choline-ClI (50%) 1.2 1.2
Soybean oil 20.0 20.0
Salt (iodized) 4.0 4.0
Vitamin premix* 1.0 1.0
Mineral premix® 1.5 1.5
Plant polysaccharidec 1.0
Total 1,000.0 1,000.0

Calculated value
Digestible energy kcal/kg 3,522 3,522

Analyzed value %

Crude protein 18.96 18.86
Lysine 1.17 1.18
Calcium 0.85 0.86
Total phosphorus 0.63 0.65

* Supplied the following vitamins per kg of diet: Vitamin A, 6,000 IU; Vitamin D,, 800 IU; Vitamin E, 20 IU; Vitamin K, 4
mg; Vitamin B,, 2 mg; Vitamin B,, 4 mg; Vitamin B, | mg; Vitamin B,,, 0.02 mg; Niacin, 30 mg; Calcium pantothenate,

16 mg; Folic acid, 0.6 mg; Biotin, 0.01 mg and Choline chloride, 50 mg and Cobalt (II) sulfate heptahydrate 0.5 mg.
" Supplied the following minerals per kg of diet: Fe, 140 mg; Cu, 7 mg; Mn, 20 mg; Se, 0.15 mg; Zn, 120 mg; I, 0.45 mg.
¢ Added 0.1% extracted polysaccharide from wheat bran or alfalfa meal and napiergrass.
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Y2 BN ZE U R ) 2 B 2 i

Y2 WERIZEE 7774 » T527% Baets and Vandamme (2001) 757k > #E/TEEF - B 75 MR R & (Pennisetum
purpureum Taishu No. 3) ZEAEY) L ENZERL - BFENTF - FfE ~ SHEEIRRE - INEL ~ AR EBLIRE IR -
HEITEEILT A B - FERAREMEY LAY - WL > EEYZEEZEIYR ORI S8 - AR
F 2 AHBEE YRR - Hep P BEgHE -

REE S TEE RSN - EEF B E MR - DL 3,5-dinitrosalicylic acid (DNS) 3| B 2 H ) 2 Ff
Y BRI EE Y EA T B A - BIgE M4 AR N EEEBIFAES) o i DNS (&) #EF K 3-amino-5-
nitrosalicylic acid ( fF4LE ) » BH RS R B R TR FE B IEEE > W LUK R 540 nm HIE T EAE - #E AR
W BUFEEL 5 S HVE > S BINA 1,000 mg/mL REEEEMER 1246 2 8 mL DL ZERE/K 9864 2
mL > fig# 100 — 800 png/mL HYAEHEAR » BT EE MR ELR - BT S IS 250 FIFE 2 e E
SFEMEYFERW) . SRS E (%) AT ¢

s o, POEJFERE (ng/mL) x ZEHUR (mL) .
T T N

FEE(E P E A AT

£:d Lactobacilli MRS Medium (Difco™ & BBL™ Manual, 2nd Edition; https:/legacy.bd.com/europe/regulatory/
Assets/IFU/Difco BBL/288 110.pdf) 77457 M AL.BE B &L - FEEL 1 g E{F S A 10 mL 0.85% NaCl ;R &5 » 8
%8 0.85% NaCl #4772 (1 mL + 9 mL 0.85%NaCl) & 1/1,000,000 - 575 5 2 - H LA L BIF R A%k E
Lactobacilli MRS “F[gif%#E 5 (Difco™ Lactobacilli MRS Agar) | » 2188 A CO, B5&5 » IEMBRENVEREE T (13%
CO,) » A 37 CHE 48 /NI » IR IRIBEEA A N RE Pk HE BB RS

FEEH(E T RIGIRE (Escherichia coli) ~ HAKIGHREEE (Other Coliform) EAEAASNE (Other Enterobacter)
5yAT 705 > 288 CHROMagar™ ECC B B% » 5 JefEEL | g E{FEJLA 10 mL 2 0.85% NaClJE &1 4] »
& 0.85% 2 NaCl #%E#f% (1 mL + 9 mL 0.85% NaCl) & 1/1,000,000 » FHFFE 5 2 - {{l& CHROMagar agar
SO E REEEER  Hoa M BRI EN KFEPAFH  FEIEEEMECRE AR T LASE 209
[ R 2 F B R AR (e S U S LU - WA » (FARTINASCE - RO g (R o] DU 4
100°C ) JECE Y 48°C/ARTE R H A - B 73X > FLL L BB 5 R R B8R/ I > 73 5(H 1 mL 2 1/1,000
J2 171,000,000 PR A L » A ADEA 3 (9 om B8 11 BT ABEREA (LY 9ImL) - B9 E
ZFEEMER - BN 3TCHEEML 24 /N2 STREESE ZHE > B EEOBAGEE - 2846 (Mauve) &
H A ARG IRE LA 28 H 8 (Colorless) B HA G N E o H 2 Et%HI R RS IR BREE Ry 5 B I P M R MR B R
HEMEE - EEKEGEE (E. col) BN RS - KGR EEEAE 2 £ FILIETES (B-galactosidase) 1K 7 LA E
(Chromogen) X-gal (5-bromo-4- hloro-3-indolyl-beta-D-galactopyranoside ; ¢ p-galactosidase 17 JEZ'E ) {FE A
% SALEINE © SNRIGIRE L B- #& EEEILES (B-glucuronidase) At 7€ (2 5H BCIG (5-bromo-4-chloro-3-
indoxyl-B-D- glucuronide, BCIG) /EFH{HE % N 2B -

MR RIS E D &2/

Pl&H 2 —FE0U 2% (Ethylenediaminetetraacetic acid, EDTA) HiAEMBIRERIME - HEEERFE SEAFIREE >
kR 0 SCHEC 10 7788 (££ 4°C ~ 3,000 rpm AT ) » WA IR Sl GERUR -20°C /2 3R ME » it ik
a8 - MUBREIRED IgA ~ 1gG K 1gM &8 2 HIE » SRR RIEWITE (Enzyme-linked immunosorbent
assay, ELISA) » f{¢IBHLE Mg 4= 7 2 Pig ELISA Y% EREE [ (Immunoglobulin, Ig) IgA ~1gM & 1gG 43 #7E4H (Leinco
Technologies, Inc, USA) 7 2 B » i DU 450 nm T & &9 -

MEAHRES R & 289771

£+ Pereira et al. (2012) 73ARAIALER J77% @ MRAIRDH R EORI R ELISA - R 2 AR %%
A AR R - Milliplex RIJERE o3 M FHPUAS SERE AL fUEk b - FEHDREGEDE RIBLLIMEE AR - R AR TE
HIBH E14RH (Color - code) - F—THEH 4RI MR E HE MW EE O MIPIEE - SRS MR R o 4R
ZIRTEED - ARBEEEEAEY)E (Biotin) (YERIDUGIER » H& 1A SAPE (Streptavidin phycoerythrin) 5471
HERZJE > LA Luminex 200 BUf#25 (Luminex Corporation, USA) #{T MURAE T A TNF-a (Tumor Necrosis Factor-a)
KefirEZ (Interleukin, IL) ~ IL-1B ~ TL-6 ~ 1L-8 Eil IL-10 ZE4HREZEEHI(EH] o
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VL Geato

SRET S STEEFR > £ SAS (2005) BY4E T ES » /it GLM 2% (General linear model procedure) #1758
J753H - A LABRE R 2 800 E 74 (Duncan’s multiple range test) AT R EHAHFIGEM &~ Z BB ST > E P <
0.05 FAFEE -

e RN B

L B EERRREY SRS R
SUERER I S EERLY) - 53 31 BB SIS RS P A TR Y (SEBEIEED) ) ~ E578 (SLRMEARD)

RAREEAEE = (1) & 100 g - ZEHU A= AR ERITIIE - FREE - 9552 pH (8 + BUKEH 2 /1
B SRR e DL 4 ALY 95% ISR 24 /NI BRI SR B - ATIZEANS 3 M S M
IFUA 2 B (Dinitrosalicylic acid, DNS) /#7455 » IS MERMIIRIE - A XY WRERE  HIWE
BRI 9.0% ~ 11.6% e 17.9% - JRER 6 %5 = B % BRI Ia0 2 ISR - A BN SR B0k 2 O ML 5 1 B 1
W & B PR B B S SRATEL (BRI T - 2011) - B - BIP—LIERUAY SRV P -
P2 ASEME IR 735 - AE AU S RREMIL SRS B 14.81% CHF > 2009) » BTARBBRIR I
MUY S5 77325  FTLUECEINEE - 5 RORIE S S RS -

IL SRR 0.1% MY S RERERUSTMERL (R BALIR Y W8

DU IREHA RIS BIARID 0.1% K57 ~ BiasURRRFEY) 2 BERE Y ERRE - (FREREAHARS 7
14 ~ 21 5 28 Kif - 4 dHEfRAHE A BE 25 - EEREDRIN 0.1% Y ZMAENY) < A - BBEA SRR
SHAVEEES (R 2) - HERRAIRE R SRS E MEY ] DA I ZAEY) 2 - A iR S Ve AR AR R0 4e e
EAYRER (Noblet and Shi, 1994) - fEREAIL S 4 H 2 HIEE - BRENRIN 0.1% IREFESMEEHWILLIARIN 0.1% EfE
ZMEAFRYEEAE - ARy N RS - AR RS 12 3Bk > Al 4 HEREIRAEE =
(&3 - WHERRER AR EMEYEREESMEA IR A - ek KB Inmies - Einiek
AR 4 HEDIBELEARCR - 5550 WERTEUR  IREESEE A ESARSENZSHEERY) - [F
R 25 W 2 U D B AL 58 H M EERCR - MBI ETE S MEE A - MEINRIIREE R S A B4 S AR
HEEEIAH BA TR MR AL (PRI H S > (B2 A TR HBEAL (748 L3 & 40 — 100 g HYSCR »

2. fEREHIRIN0.1% REEY)ZEEE LYD B PR 8
Table 2. Effect of adding 0.1% different kind of plant polysaccharide on bodyweight of LYD weaned pigs

Items Control (C) C+ C+ C+
Time 0.1% wheat bran 0.1% alfalfa meal 0.1% taishu No. 3
polysaccharide polysaccharide polysaccharide
No. 8 8 8 8

28-d-old, kg 7.45%0.71 7.72£0.80 7.5210.76 7.98£0.90
35-d-old, kg 9.36£0.96 9.45%2.01 9.60 £1.33 1024 £1.75
42-d-old, kg 11.88+1.52 12251243 12.11£1.76 13.07 £ 1.70
49-d-old, kg 14.62+2.77 15.19+3.31 15.32+2.85 16.51+2.49
56-d-old, kg 18.89+3.11 19.47+3.80 19.44 +3.69 21.38%2.70

" Mean * SD.

¥ There were not significantly difference in body weight among those aged form 28 to 56-d-old by adding plant
polysaccharide extracts.

ERHR BT > Y 4 R - BEUABRE R (R 3) > ([ElRRPAIEI  EREDRIN 0.1% EY S HERE
HUY)EatE - (FAER R B ERR K - HhE0 ) mT REIN G KR TR I 2 BE X B B A S AR e U TE AT > SRl 4EHY
REEARFEHRES -
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1.

BRI - BEFLIRSS | AR - BREDAIN 0.1% IREE S HEZEAY) - BIERIERAT 0.1% 2A R ZHEZEHY)
ZAFFABERIRCR R (R 3 ) > R HATRDABRERNN 0.1% IR E L WEZEAY) - SO HRARFHE Z BRI R Ry - B
NEREVREESIEAEIY) - BRI FEEIRSCRIER Iﬂ:ﬁ%ﬂl Verschuren et al. (2018) FAH[E - Falsi 5
AIRE I A8 RS i e T — ER IR e M S W AU ORA B P ST HERG A 0 A ] LUK 25 I o 2R S P B R
(Durmic et al., 1998) - (i S50 AR R - B’T‘TU\{E%’E@%%}EE’J&% ] LU Ry [FFEREE AR (Anguita ef al.,
2006) © (AL > BEFLIFFEEREDAIN 0.1% IR Z ALY - A UGS BEAL FAA G RISCERIIIER] -

EARRIANID 0.1% THY) 2 MEZE Y B AL A6 MU R e SR EE H B R e B 2 8

B A Al PL AP FE 2 EREER ST AR 0.1% 2 3 TEAEY) S MEZCHUY AR - A e SUBRas R i EEsUBRpR 65T - ¥
FEAE 18G ~ IgA I IgM R A BEE NI G (R 4) - T*ﬁbii%ktijﬁ*ﬁﬁﬁwﬁ%ﬁ% (Curtis and Bourne, 1973;
Wilson, 1974; Lee et al., 2017; %U# 2017) - PEIRG AR NGB FETY 6 Ml (BEALIZER 15 R) IRIREEEESD
SRNET TR B e i 5 TS AR A S ERER RN AN -

XY,z

“® Means in the same row with different superscripts differ (P < 0.05).
ADG: average daily gain, ADFI: average daily feed intake and FE: feed efficiency.

FE MR AN ZRE T - (EREALIF > S pa P F54HY TNF-a » IL-1B ~ IL-6 ~ IL-8 } IL-10 R A EE
2R o [HRAESBRGER DI - SREDR 0.1% ZIREFESHEAEHYILLE IR - 3 R AT IL-16 »
MEAZHL LB ORAE - FE5% R AT IL-1P B2 IL-6 JRFERTEEN(K &R

AT IL-1B R R E R - HEERR

FERAETRIN (R 4) ¢ BRETARIN0.1% Z
BN 0.1% Z k7 ZIERERUYIEEETIRAE - fE3E 3R
FEEHRARIE AR > 1 IL-10 JRIE - £ 4 AR HERIR -

ZEH) > BAHIEIR TR R

Rl 47

H1E%

3. GETURIN 0.1% REEY) ZEEE LYD Bl 758 RIBIRIVFZE
Table 3. Effect of adding 0.1% different kind of plant polysaccharide on growth performance of LYD weaned pigs
Items Control (C) C+ C+ C+
Time 0.1% wheat bran 0.1% alfalfa meal 0.1% taishu No. 3
polysaccharide polysaccharide polysaccharide
No. 8 8 8 8
ADG, kg*
1" week, kg 0.2710.04" 0.25%0.17 0.2910.07 0.32%0.10
2" week, kg 0.36%0.10 0.40£0.07 0.3610.08 0.4010.03
3" week, kg 0.391+0.22 0.42%0.19 0.460.21 0.49%0.15
4" week, kg 0.61£0.05™ 0.61 £0.03® 0.59 £ 0.06" 0.70 £ 0.05"
Overall, kg 0.41£0.10 0.4210.08 0.43£0.10 0.48+£0.05
ADFI, kg’
1% week, kg 0.43£0.10 0.4510.04 0.43%0.19 0.4410.12
2" week, kg 0.77£0.25 0.7510.22 0.71£0.20 0.72%0.19
3" week, kg 0.89£0.36 0.8710.36 0.89%0.16 0.88£0.28
4" week, kg 1.44%0.17 1.2610.24 1.28%0.18 1.25%0.14
Overall, kg 0.88%£0.18 0.84%0.19 0.83%£0.14 0.80£0.12
FE (feed/gain)’
1% week, kg 1.59+ 1.11% 1.80£0.17° 1.48 +0.44® 1.38£0.21°
2" week, kg 2.14£0.56 1.88+0.24 1.971£0.24 1.80+0.42
3" week, kg 2.28%0.12 2.07%0.39 1.93£0.35 1.80£0.25
4" week, kg 2.3610.29 2.07%0.21 2.16%0.16 1.79£0.26
Overall, kg 2.09 £0.29° 1.96 £ 0.09" 1.88 £0.08% 1.69 £ 0.20
" Mean * SD.

5 K F- TNF-o J2RE LT 4 £
LIRS R - EREIBEFLFFE 1 B E Y 2% 1
RFHIER © AHBAEYSOBVVEE LA 455E (Ewaschuk ef al., 2012; Cornick et al., 2015;

IL-6 R IL-8 &
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Lee et al., 2017) = [Nt - BREABEFLFFERIN 0.1% IREEE ~ BT MER 2 ZIEZEHW)EIE - B EREAL 565
RETHIEM - THERIRREE S MR R R E -
VL RN 0.1% T2 MEAEHY BB AL A (R EH 2 2

FEBEALH > FREE D ZARE - KSR EREEAREARER - RMEANEERE > £ 4 mHEHE A
FAER(RS) - EREFERSE 1S RiF - BREDRIN 0.1% ZIREFE ZHEAEHY) LR e IRAH AR - (FAE3 [ 27,
MREEEES > HASIFEEEERR (R 5)  (E2AEEIR ~ 70 0.1% Z KR e E 1 2 ERH) 3 21 -
FREEE T 2 AREE - HASNE - ASREEEIM AT EHEREYABEER > BRRARERIRERE
ZEREAE A A G E AR E E R AR > T ESE(E P AL B EOE 0 - SRR NI > 8RETAIN 0.1% IR
FEEBUER F 5 M X U E R IR Al - (AR E(E T 2 AR B R T ETE AR s N A BE
B ARSI R B HRITARE 30.7% KEEFEEAVEER (R 5) » IR ITREINRIR R & 2 R A AU
ARG EMAEYITER - FELE I VAR LI (A5 1 T KBS IR B = FTEL (Biagi ef al., 2006; Jha and Berrocoso,
2015; Mach et al., 2015) - fH_FARGESREETR - BREAN 0.1% IR E L BEZEEIGIE - EAMIGREALTFEEER
AREREIIEN © FEREREALRE 15 RIF - BREDAIN 0.1% ZIREFE SHEZEAYW) - B ARSI 54
B E AR EBEIER] > B2 OB AE S 2 RIS R B AL BR L -

4 GREHIRID 0.1% REEY)ZHEE LYD BEAL (758 e Bk & 0 SR = 2 5o 8
Table 4. Effect of adding 0.1% different kind of plant polysaccharide on the concentration of blood immunoglobulin and
cytokines of LYD weaned pigs

Items Control (C) C+ C+ C+
Time 0.1% wheat bran 0.1% alfalfa meal 0.1% taishu No. 3
polysaccharide polysaccharide polysaccharide
No. 8 8 8 8

Day 1
IgG, x 10° ng/mL 4391138 3.94+%1.52 4081232 4441214
IgA, x 10° ng/mL 8.58£3.89 7.951+3.68 11.11+5.53 8.80£2.99
IgM, x 10° ng/mL 0.96+0.17 0.95£0.30 1.37%0.46 1.46 £ 0.50
TNF-0, pg/mL 147.1£42.9 118.0+32.7 100.2+22.6 14771353
IL-1B, pg/mL 456.2154.6 369.8 +31.3 52431719 420.5159.2
IL-6, pg/mL 249+%5.7 32.618.3 36.614.38 249127
IL-8, pg/mL"” 46.4113.9 <31.20 <31.20 <31.20
IL-10, pg/mL"’ <78 < 7.8 < 7.8 < 78

Day 28
IgG, x 10° ng/mL 68.871£9.86 75.09 £ 11.37 7291 £10.59 84.87+12.51
IgA, x 10° ng/mL 56.23+7.37 61.871+7.79 61.70 + 8.04 70.4519.49
IgM, x 10° ng/mL 23.2719.73 20.47 1 6.80 21.8715.86 24451712
TNF-0, pg/mL 199.8 £52.2 138.1£45.8 163.8 £58.7 100.9+28.5
IL-1B, pg/mL 1342 £34.3° 29.6 £ 18.3 302+9.2° 26812.4°
IL-6, pg/mL 122.5+£22.2° 61.4121.7° 447%5.1° 434147
IL-8, pg/mL* 110.3+36.2° 50.5+17.0" 557 147" 38.7+£6.7°
IL-10, pg/mL"’ <178 <78 <78 <178

* Mean * SD.

*I'Detection limit of IL-8 and IL-10 are below 31.20 and 7.8 pg/mL, respectively.

" Means in the same row with different superscripts differ (P < 0.05).
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5. EETURID 0.1% REMEY)ZHEE LYD BT (im0 2 22
Table 5. Effect of adding 0.1% different kind of plant polysaccharide on fecal microflora of LYD weaned pigs

Items Control (C) C+ C+ C+
Time 0.1% wheat bran 0.1% alfalfa meal 0.1% taishu No. 3
polysaccharide polysaccharide polysaccharide
No. 8 8 8 8
Day 1
Lactobacillus, x 10° cfu/g 53.8+3.7 59.1£1.3 652112 77.8 8.4
Other enterobacter, x 10° cfu/g 1220+ 1.4 153.0£27.9 151.0£20.7 126.5£4.9
E. coli, x 10° cfu/g 132.0%£28.2 216.5%18.1 243.5%29.1 127.51£48.7
Other Coliforms, x 10° cfu/g 15.1£6.9 125%2.1 21.5+89 19.0£9.8
Day 15
Lactobacillus, x 10° cfu/g 452147 549 %49 52.6£3.7° 65.114.2°
Other enterobacter, x 10° cfu/g 107.1+354 171535 191.0+0.5 175.7£19.5
E. coli, x 10° cfu/g 358.1+24.2° 196.5+5.1° 235.5+3.4" 122.4+10.6°
Other Coliforms, x 10° cfu/g 3.8+0.3 1.4%0.7 1.5%0.5 1.1%0.1
Day 28
Lactobacillus, x 10° cfu/g 42.2%8.0 51.8%3.9 50.5%1.9 62.5.£2.7
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Other Coliforms, x 10° cfu/g 8.610.1 1.3%£0.5 437106 1.6%£0.5
" Mean £ SD.
“® Means in the same row with different superscripts differ (P < 0.05).
R

FEREFLIZ 4 BN - BRETA0 0.1% IREEZMELRHW) - (F5EVETRSERBE R E © RS 4 B - SREDR
A 0.1% JREEE 2 MEAZHUYIEL RN 0.1% E 75 2 MERLHIY)EARRAH - (FAE0Y H 3 EREES - RETEEALFFEARI0 0.1%
IRREE - BfEEk R 2 ZHEZEHYIE - 53 5 B #3325 IL-1B ~ IL-6 2 IL-8 ~ IL-6 B IL-8 DL K IL-1B HYfE
F - AEFFEREE > BREDRIN 0.1% ZIRESEZMERERW G - {IHIF AR E SR EEE - FIREREALRS 15
REF - JRECER R IIEY) 2 B G ke B A S It S8R5 B AL B B R A - DRI > R TR ML (P SR BRI 0 0.1%
INEFEZMERLIY) > EHEALREE 4 B AN E « EREER NG E 7L BE B Bl R (RS SR I TR
}EH °

ZEXR

FREER © 2009 © 40/ KEAHY) T BRBLA RS 2 34T - BITL 2B KRB 13m0 -

BRI T REEZ R - 2011 - EEERECr T (=) - TR RRE R g wES T > & 28
FEERE

215785 ~ A~ MRAIE - 2017 - BERLORERIALEGIRE RIEHE R R 2 AR IR - RIERESSE - TH
A AREL S (R YRR 2 BUR © BT 50 ¢ 250-256 -

Anguita, M., N. Canibe, J. F. Pe'rez and B. B. Jensen. 2006. Influence of the amount of dietary fiber on the available energy
from hindgut fermentation in growing pigs: Use of cannulated pigs and in vitro fermentation. J. Anim. Sci. 84: 2766-
2778.

Baets, S. D. and E. J. Vandamme. 2001. Extracellular Tremella polysaccharides: structure, properties and applications.
Biotech. Letters 23: 1361-1366.



258 MaE 220

Biagi, G., A. Piva, M. Moschini, E. Vezzali and F. X. Roth. 2006. Effect of gluconic acid on piglet growth performance,
intestinal microflora, and intestinal wall morphology. J. Anim. Sci. 84: 370-378.

Blottiere, H. M., B. Buecher, J. P. Galmiche and C. Cherbut. 2003. Molecular analysis of the effect of short-chain fatty acids
on intestinal cell proliferation. Proc. Nutr. Soc. 62: 101-106.

Cherbut, C. 2002. Inulin and oligofructose in the dietary fibre concept. Briti. J. Nutrition 87: S159-S162.

Cornick, S., A. Tawiah and K. Chadee. 2015. Roles and regulation of the mucus barrier in the gut. Tissue Barr. 3: €982426.

Curtis, J. and F. J. Bourne. 1973. Half-lives of immunoglobulins IgG, IgA and IgM in the serum of new-born pigs.
Immunology 24: 147-155.

Durmic, Z., D. W. Pethick, J. R. Pluske and D. J. Hampson. 1998. Changes in bacterial populations in the colon of pigs
fed different sources of dietary fibre, and the development of swine dysentery after experimental infection. J. Applied
Microbio. 85: 574-582.

Ewaschuk, J. B., I. R. Johnson, K. L. Madsen, T. Vasanthan, R. Ball and C. J. Field. 2012. Barley-derived B-glucan increases
gut permeability, ex vivo epithelial cell binding to E. coli, and naive T-cell proportions in weanling pigs. J. Anim. Sci.
90: 2652-662.

Jha, R. and J. D. Berrocoso. 2015. Review: Dietary fiber utilization and its effects on physiological functions and gut health
of swine. Animal. 9: 1441-1452.

Kass, M. L., P. J. van Soest, W. G. Pond, B. Lewis and R. E. McDowell. 1980. Utilization of dietary fiber from alfalfa by
growing swine. I. Apparent digestibility of diet Components in specific segments of the gastrointestinal tract. J. Anim.
Sci. 50: 175-191.

Klavs, H., S. R. Henrik and B. M. Per.1992. An in vitro study of short-chain fatty acid concentrations, production and
absorption in pig (Sus scrofa) colon. Compar. Biochem. Physio. Part A 103: 198-197.

Lee, D. N., Y. S. Hung, T. S. Yang, J. Lin and C. F. Weng. 2017. Aspergillus awamori fermented mung bean seed coats
enhance the antioxidant and immune responses of weaned pigs. J. Anim. Physiol. Anim. Nutr.101: e342-e351.
doi:10.1111/jpn.12611.

Mach, N., M. Berri, J. Estelle, F. Levenez, G. Lemonnier and C. Denis. 2015, Early-life establishment of the swine gut
microbiome and impact on host phenotypes. Environ. Microbio. Reports. 7: 554-569.

Noblet, J. and X. S. Shi. 1994 Effect of body weight on digestive utilization of energy and nutrients of ingredients and diets
in pigs. Livestock Prod. Sci. 37: 323-338.

Pereira, C. G., S. P. Pereir, C. V. Pereir, J. A. Lumini, J. Magalhaes, A. Ascensao, M. S. Santos, A. J. Moreno and P. J.
Oliveira. 2012. Mitochondrionopathy phenotype in doxorubicin-treated wistar rats depends on treatment protocol and is
cardiac-specific. PLoS one 6: e38867.

Reid, G., M. E. Sanders, H. R. Gaskins, G. R. Gibson, A. Mercenier, R. Rastall, M. Roberfroid, I. Rowland, C. Cherbut and T.
R. Klaenhammer. 2003. New scientific paradigms for probiotics and prebiotics. J Clin. Gastroenterol. 37: 105-118.

SAS. 2005. User’s Guide: Statistic,Version 9.1 Edition. SAS Inc., Cary, NC. USA.

Schnabel, E., G. Bolduan and A. Giildenpenning. 1983. Effect of a brand diet on the total passage rate and tract measurements
in weanling swine. Arch. Tierernahr. 33: 371-377.

Verschuren, L. M. G., M. P. L. Calus, A. J. M. Jansman, R. Bergsma, E. F. Knol and H. Gilbert. 2018. Fecal microbial
composition associated with variation in feed efficiency in pigs depends on diet and sex. J. Anim. Sci. 96: 1405-1418.

Whelton, S. P, A. D. Hyre, B. Pedersen, Y. Yi, P. K. Whelton and J. He. 2005. Effect of dietary fiber intake on blood pressure:
a meta-analysis of randomized, controlled clinical trials. J. Hypertension 23: 475-481.

William, G. W., M. B. Susan, A. P. Dale and J. L. David. 1991. 16S Ribosomal DNA amplification for phylogenetic study. J.
Bacteriol 137: 697-703.

Wilson, M. R. 1974. Immunologic development of the neonatal pig. J. Anim. Sci. 38: 1018-1021.

Yao, Y., Y. Zhu and G. Ren. 2016. Immunoregulatory activities of polysaccharides from mung bean. Carbohydrate Poly. 139:
61-66.



221 Taiwan Livestock Res. 53(4) : 213-221, 2020
DOI : 10.6991/JTLR.202012_53(4).0002

The effect of plant polysaccharide extracts on the growth

performance, the fecal microflora, and the concentration of

inflammatory factor of postweaning pigs ‘"

Fang-Chueh Liu ®® and Yu-Chun Lin ©

Received: Aug. 25, 2020; Accepted: Jan §, 2021

Abstract

The purpose of this study was to evaluate the effects on the growth performance, intestinal microflora and anti-
inflammation of postweaning piglets by adding 0.1% polysaccharide extracts respectively to the wheat bran, alfalfa meal
or Pennisetum purpureum (Taishu No. 3). Experimental animals comprised 4-week-old LYD crossbred weaning pigs. A
total of 32 piglets (male and female in half) were allocated into 4 groups by weight and gender and housed in 16 nursery
pens; and each pen raised 1 male and 1 female for a 4-week experiment period. Basal diet, containing 18% crude protein
and 3,500 kcal/kg digestible energy, was blended with 0.1% of the wheat bran, alfalfa meal or Taishu No. 3 polysaccharide
extracts as experimental group. Polysaccharide extracts in plant sources were collected through hot water extraction. The
polysaccharide content by dry matter content of polysaccharide extract from alfalfa meal was 9.0%, followed by wheat bran
11.6% and Taishu No. 3 17.9%. During the first week of experiment, pigs diet added with 0.1% Taishu No. 3 polysaccharide
extract showed a significantly (P < 0.05) efficient feed conversion rate than adding 0.1% alfalfa meal polysaccharide extract.
During the fourth week of experiment, the feeding of 0.1% Taishu No. 3 polysaccharide extract also showed a significantly
higher daily gain than adding 0.1% wheat bran polysaccharide extract. Weaning piglets fed 0.1% polysaccharide extracts
from Taishu No. 3, alfalfa meal and wheat bran in diets had three kinds of anti-inflammation factor respectively (IL-1,
IL-6 and IL-8), two kinds of anti-inflammatory factor (IL-6 and IL-8), and one kind of anti-inflammatory factor (IL-1p). In
the gut microflora of postweaning piglet, pigs fed 0.1% polysaccharide extract from Taishu No. 3, significantly (P < 0.05)
inhibited the number of piglets intestinal E. coli better than adding polysaccharide extract from alfalfa meal. On the 15"
day, pigs fed 0.1% Taishu No. 3 polysaccharide extract also showed a higher amount in intestinal lactobacillus than control
group. In conclusion, the results indicated that adding 0.1% Taishu No. 3 polysaccharide extract into postweaning pigs diet
improves the average daily gain and feed conversion rate in the fourth week after weaning. It also increases the number of

gut lactobacillus and reduce the concentration of inflammation factor.
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