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WefbFH - 1102 5 18 1 #22 M - 11046 H 28 H

W B

A 5 A PR 8RR PR SESS S AR R (Bacillus coagulans) FOARFE S ETEEALTF6 4 RIERENTRZEE - DL 48
BH 4l BT x AR OB AL AE R slBREhY) - B R 3 A o T ETIRAHERE (A) ~ BB ETRRARS N IAESS
HFfEMRE 2 x 10° CFU/g (B) » B 4HATIEFIESNR NG & & SR EN 3.2 g/ke (C) - shBR A 4 8 - AR E i)
BHREE - BE - MURSESTRMR MR - SREUR > A~ B8 CHIVFHENRRED AR 047 ~ 0.57 £ 0.51
kg > B 4HEE = BIRAH (P < 0.05) - B A EEIEE S Y B IRAH (P < 0.05) - =4H R EaPHA1] I8 A SRR 72 52
FEMRERAABE AT ITIA - SAaeliE H R S eH R S 22 5 - &R BRTA > SRt R IAEAS SF AR - A It 5
RREHYE -

R - BEFLIFAE - SRESFIERE - IRES ~ ERUEE -

4

2001 FR & BIE R M ESE4HE, (The Food and Agriculture Organization of the United Nations, FAO) 254 H €
Ky F/E?EI’JME‘F% BT e nTEE T E A R (Reid, 2016) ;o —fEH LAY & 42 5 AT & 75 R 4l B R EL TR
WA - AR AR DL S MR BB I - SRR - sEETE G BN S RETERG 18 A T A REEE A RAT
HITE (Fuller 1992) -

SRR B R T SRS NG [EIRE SRRV RS v 2 50 — 55°C » A] DA AF S8 AR e A gt M LA 9005
JuryJE\fg (Abdel-Banat et al., 2010; Lidan et al., 2013) o —fF8 A= Yde A 3007 il FoiiiE - S8 A ki £ R B i
#R1% (Phosphoketolase pathway) 5% Akl - A4S E & 2 BElg /A e L - EHEEETRE KL 60% - ZFAIfE
o8 1R T P B b P /K e 2 2B /i LI BARE BR YRR 2T 100% (Patel et al., 2006) o SE45 - MR B fy o FUAR & 2 B
T o BEAS P FUAR I B R B oy M GB A B 2 AR A e LR 2 BE T (B ek » 2016 ) o (IBEHEMI BRI FIRE RS 2 AEST » B
IREEMEGAHHERE BRI E Mt F & - AalEgi aaliE R R Isess A R E S10 - HIgEie eV e &
PERE

fAfRP A 5% BEM AN g8 E BB M0 EG P IEE AR Rtk P B &
BETNMEEF, (Chen er al., 2013) - W4T SEFFFE SR EREJTH - BEAIERNER - BEE 284 - fRTNIEE
IREFE G BN AR EAM - LHZMIREFR} (Coriobacteriaceae) B ¥} & (Huang er al., 2021) - —f% T
= mAEEEEEEIHECET  DUNGE T IVEE RS - A E ISR E BR E 4RO LB R E -
KIGEAL Z FAEYIEAE - SR EREEIFF EEN AT » TEHNUEYE S 2 AR - TR RS E Y
pH {H - B RaEEYIHIVER (Blottiere ef al., 2003; Biagi ef al., 2006) °

FHHYBESS S IR ARV (L TP AE D RSB FUR VAR R - R IS oF IR E R BB R RRIREES] - Lide
FHEAEBYL R LE P HEIE o AU AL A8 eaiE o (D A S A R E EUREE 5F) » BRST HS AL A R R MR

|

() TTEIR R EE B G E BT s 5 2669 5% -
Q) (TEb e Z B s b e -

(3) EEERH S BB RS 9T T =

D TTBIEREZ g FERRATEES -

(5) #E/EZE » E-mail: hiujj@mail.tlri.gov.tw °
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AHBNTEEREZ A G ESERATERHNH R ST B ZEA - REHE RN &F
BT E SREYE B NI ES B 109019 SRHEFEIOEER -
L SRR R BN 54
Bl 58 H 78 2 LRI BEGT SF fUARE S10 Bk > Bk (pH 2) ~ MT#EEE (2%) ~ =R (90°C ) REMEAETIFY
P (SUEAE > 2016 ) o DUOLARSESF AT B 2 BEEY) (2 RIR ) #E1T/2 HEZRE - WPGHE S AR ER > FHRE

KL PR e 5 2 Tl
2021) ZESNFAIR et -

L. ks

RERIY) - B EEE _FIEREEN (CP 8.7% » ADF 45.1% » NDF 70.3% ; =55 >

PRA 4 e — an RSB LT (BRI x A8 50 ) 48 B Ryl BRIy - B0 & 3 4 > sy Bl R BfIREE (A)
EASRSE R UAR A ( B 4 ) BLERES P AR + IR EMA (C ) F 2 a3l - =48Rk AL PR E 7 il R
7.20 £ 0.40 ~ 7.19 £ 0.23 £ 7.04 £ 0.13 kg (mean * SD) - (FHEEIEMNMERSIRIREF T > T4H 4 ETHE - 458
(AEE-F) > IR 2.55 FIT AR - HIRAE (A) (PG EIR S FEAREGEREIE (R 1) B4 > (SEIEIISEE

T 1 BRI R AR T AR

Table 1. Formulation and compositions of basal diet at Bacillus coagulans experiment

Ingredients %
Yellow corn meal 67.65
Soybean meal, CP 44% 19.00
Fish meal 5.00
Skimmed milk 2.00
Whey powder 2.00
Soybean oil 1.00
Salt 0.50
Dicalcium phosphate 1.60
Limestone, pulverized 0.80
L-Lysine, 98.5% 0.10
Choline chloride, 50% 0.10
Vitamin premix’ 0.15
Mineral premix’ 0.10
Total 100.00
Calculated values

Crude protein, % 17.40
ME, kcal/kg 3,217
Analyzed values

Crude protein, % 17.53
Calcium, % 1.16
Total phosphorus, % 0.75
Crude fiber, % 2.61

! Vitamin premix provided per kilogram of diet: vitamin A, 9,000 IU; vitamin D,, 600 IU; vitamin E, 60 IU; vitamin K,
3 mg; vitamin B, 3 mg; vitamin B,, 9 mg; vitamin B, 4.5 mg; vitamin B,,, 0.045 mg; nicotinic acid, 45 mg; calcium
pantothenate, 45 mg; folic acid, 0.9 mg and biotin, 0.3 mg.

* Mineral premix provided per kilogram of diet: Cu, 5 mg; Mn, 6 mg; Co, 0.35 mg; Zn, 40 mg; I, 0.2 mg; Se 0.1 mg and Fe,

80 mg.
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FHEERIIY) (1R - Gk SRS SF AR BRI & 2 x 10° CFU/Kg 5 C 4HEARI0E B 41 > FFEEINRIRE &)
3.2 g/kg » IL{EHE %2 Al-Khalaifa e al. (2019) - 55a R HA 4 5 GlERNT4E 8 IBERA R - HBaiNEFRIET -
EEF'%‘%E‘%'\ G HRE AR 2 2o ALFEAEmEUKEE/K - M 2 [EEUKEs - BENEFFENERHRa E
JHGEE 7 BN 0 Y B9 — 106 FEELALIRER - FHSEFIREREE 3 mL UK » PR3 i (XT-1800i
Hematology Analyzer Sysmex Corporation, Co., Japan) #1717 EHY 2 MAHREET 8L (Complete blood count) fgHI %45
MBR fMmATE -

L &85t57 7
AelEniR st 2% ET (Completely randomized design; CRD) » FifSaf s ZOfRHiE A SAS 4R+ E4EHES (SAS,

2002) » Fl|FH—fE 4R R =UF2E (General linear model procedure) #E{T8E 7504 » 408 B = BFE » HUSR/NE
7377 (Least squares means) FLiRE FRAH ] 7 72 BEEEEE 1 - AslBpiiE 2= /K8 By (P <0.05) -

%n%gﬂn nHH

L RDIAESE S AR i BURE Sk W8 L R RERTZ &
(i) #PRRER
RSB E A S ERENRAENR 2 For - B (A4 » SREEF R E (B 4l) BLEEEF
TEARE + IRREEM (CH) P EIHE HRaE TR 047 ~ 0.57 B 0.51 kg - DL B VR B ERIES
FREIEEE (P < 0.05) - ZAEECHY SR B EBER I B HE R BIEME K C 4l > HAE 6 FHieHL 8 #ifciky - B AHAYER
BEEE SN C 4 (P <0.05) - BURERIAIIAESE S R E e B L FE RV &R ZAMEEINR
EEE SRR 0.32%  HRaEEEETE -

* 2. ERPRIISEE S AR EEURE S AL A 5 — 8 BiRAERIREZPE
Table 2. Effects of adding Bacillus coagulans and napier grass powder in diet on growth performances of weaned pigs
during 5 - 8 wk of age

Group A B C

A diet added B diet added 0.32% Napier-
Bacillus coagulans at 2 x 10° CFU/kg grass Taishigrass No.2 powder

Feed intake (kg/piglet/day)

Control

5-wk-old 0.1510.06" 0.20£0.02 0.15%0.03
6-wk-old 0.34+0.07° 0.44 £0.08" 0.40 £0.03"
7-wk-old 0.56 £ 0.06 0.64£0.07 0.59%0.10
8-wk-old 0.8210.11° 1.01£0.10° 0.8810.11°
Whole period 0.47£0.06° 0.57 £0.05° 0.50 £ 0.06™
Body weight gain (kg/piglet/day)
5-wk-old 0.00+0.05 0.05£0.01 0.01£0.01
6-wk-old 0.170.05 0.21£0.05 0.20%0.04
7-wk-old 0.30£0.03 0.331£0.04 0.2910.06
8-wk-old 0.39£0.08 0.52%0.10 0.45%0.06
Whole period 0.22+0.04° 0.28 £ 0.03" 0.24 £0.03*
Feed efficiency (Gain/Feed)

5-wk-old 0.00£0.43 0.25%0.05 0.07£0.08
6-wk-old 0.50£0.22 0.48+0.14 0.50£0.08
7-wk-old 0.54£0.06 0.5210.10 0.49£0.11
8-wk-old 0.49+0.13 0.51£0.12 0.51+0.08
Whole period 0.4710.12 0.481£0.08 0.47+0.08

" Mean £ SD.

" Means in the same row with different superscripts differ significantly (P < 0.05).
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Pu et al. (2018) fi5 R Bl RN IEESS SFfUAR B - AT ES (- 4ERY & H e R & & (0.406 vs. 0.486 kg)

S5 (2019) £ 5 — 7 EEHE AL FFE IR FONIERSE SF AR B - TR S 2 E H R B & (0.40 vs.

0.50 kg) - AGERIESIEPIATEE IR - R H R BRI B8 45 oF fAT B BE 2 B i 0V 2B W) e AR I A 1 2 R

W MR FER B & o [FIRAEEE P AR B o] AR AR — Zolie AL (2R - 2016 ) - IR T i B

HILUR AR MR RRAFAE - BB SRR M AR AT AE 1T - 40 B A A P A 1 I el i e TR PR RS P e

T ST AT EAE AR A pH E - FRASPEEET R A HIHIAHE DNA F1&EE'E & EHITER (Stratford and

Anslow,1996; Russel and Diez-Gonzales,1998) » HEHISE4E o FRIRF (R 7 A=~ A MG e HI ] SRR LG P ME R AV B0

BN CCEG R B AR & -

(i) frFEhgeE
A~ B B C 4HIFFER 2 IHE H I E /75 55 0.22 ~ 0.28 Bi1 0.24 kg » DA B 4Hfy S » C4HRZ » H B 4H{F5E

EHMEZE SN EIRA (P < 0.05) - =R HEERITRENE - EABEUES > W B s > ASC

I -

g ORI E TS A BN A SR8 R A W AYES T - %A ZHAVHE5E (Wang, er al., 2018) » ffE IR

1 5% S EIRRE S RIFERG E T ORISR (Escherichia) BLEE R (Shigella) HIHEYE (Huang et al., 2021) -

Guerra et al.(2006) 51 » (FFEEIRI ORI ALEEARH - BARIHFFE HIGERYSER - SRR BT E Y

RHEY) - IREARTHFSE H W EAVER (Thu e al, 2011) - HNESERERGE T EREEREY 22

BN - R EN L ERA R E TN B A MR E M 7 (Schnabel er al., 1983) » RIS 44

U2 BEAETRORRE - A AU IEASE E A RIERENVZS A E AR © Pu et al. (2018) f5H - BE&S SRR E 1]

DA Rh R e i e B8 1 - DUREE KGR YIS » (BTSRRI AR - R (2019) (EEaR IR IIEESESF

FIRRE - Aitm 5 2 7 BEEE AL B ERVHSS - &% bRl - (E SRS S AR R F i AL B AR AE Y

WE - AEERGE RINEUR o e IR IIERS S AR ORI AT IR A HEY - (BERSMER IR S

#r4H ( C &4H ) 254t EE P B HEIAEE = 22 > BUREDR IR IIE S AR AN IR E SR 0.32% »

KA E— PR HFFE EAYRR -

FHABERL ~ i S E R IR R i OB F R R » FIE R RIS - B E 748 4 ) 24 /NIF (Lewis

and Berry, 2006) - fEBEFLAEAZ T - (FREELRIFE S5 - R FFEEFIEHRE G AL - &F ST 48

/N B R TN EE 2R EHIIEIE (Brooks ef al., 2001) - 55 (2020) f5H - Rt RIS S AU R T

FEBE AR S — AR E R B 0 HAFSEREAL RS — AN E R EE - AREBAEBUAER RIS

FRRE AR R R — R E R B o E PR R e A E YIRS LR -

(iil) EARPRCEE
A ~ B 81 C 4558 el B = HAGRISER 77 7l £y 0.46 ~ 0.48 i1 0.47 » ZAHREIE 2 » SHHTFFEN&E

EI B R TN B A2 5 o A IHSCTE T A R ORI A LR 2R fEAR B (Bacillus amyloliquefaciens) B¢,

B AR R AL AR R SR R (5 2017 5 5355 > 2019) » GBS ADIAE R -
INIIERAE SF FAR B BN S 5ok S A MR B A M E Y 2 22

FHETS 7 IS > SAHAVIREBEENE SRR 3 frn - S8 2 S oliTE B a2 5% > Hp
B4l MERIMAT 222 (Mean corpuscular cell hemoglobin concentration, MCHC) 1A 27.0 — 27.4% R » [
FEIRESAETY Jezek er al. (2018) 25 {HA R (K(H 28.8% < HarfeollE H Z BUEITTEAE Jezek et al. (2018) HYHEE S
FEN - ERSTEAEI R E N -

ERFEWFERENE T » B TR A R e 3 Bk EUREEREL(E (NET/LYM) 2 REFaY R R 166
FOFE S T ERELREERAYELE (Quifionero ef al., 2009) - £55 (2020) @l & B HAAH BUARNNARAS SR AR B 4H T
5& > ELNET/LYM EL{E 47 B By 0.79 B2 0.71 - AR&tEs A ~ B B2 C 4HAY NET/LYM ER{E 47 Bl B 0.73 ~ 0.72 B2 0.70 >
HAHE R AR B (2020) AYLLEAEAT - HERW R H 54 FTZ B0 - RIHEE T IHEEL -
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3. ERPIRIISHE AR EEURE S Y 7 AR RAIRES T EZ 8

Table 3. Effects of adding Bacillus coagulans napier grass powder in diet on hematological profile of piglets at 7 wk of age

Group A B C Jezek et al. (2018)

Control A diet added B diet added 0.32% Reference ranges
Bacillus coagulans at ~ Napiergrass Taishigrass (7 — 14 weeks of age)
2 x 10° CFU/kg No.2 powder

No. 16 16 16

RBC, 10" cell/uL 6.3+£0.3" 6.210.3 63103 5.40 — 7.28

WBC, 10’ cell/uL 214%1.6 22.1£0.9 22,7145 13.70 — 34.12

PLT, 10°/uL 469.6 £ 60.4 558.81754 533.8%172.7 273 — 730

NET, % 3961 1.4 38.713.6 37.614.0 30 — 71

LYM, % 553122 563132 569129 22 — 69

MON, % 42%1.0 3.8+10.8 431%1.6 0—7

EOS, % 0.6110.18 0.731£0.25 0.731£0.27 0—9

BASO, % 0.3910.04 0.4410.05 0.4610.05 0—2

Hgb, gm% 103%0.5 10210.4 10.310.2 92 — 125

Hct, % 382113 37.8%11.8 374119 28.0 — 41.7

MCYV, fL 60.8+1.9 60.910.6 593113 47.7 — 63.0

MCH, pg 16.410.8 164+0.4 16.2£0.2 14.0 — 18.5

MCHC, g/dL 27.0%0.5 27.010.8 274107 28.8 — 33.5

NET/LYM 0.731£0.06 0.72£0.10 0.70£0.13

" Mean * SD.
RBC, red blood cells; WBC, white blood cells; PLT, platelets; NET, neutrophils; LYM, lymphocytes; MON, mononuclear
balls; EOS, eosinophilic white blood cells; BASO, basophilic white blood cells; Hgb, hemoglobin; Het, hematocrit;
MCYV, mean corpuscular cell volume; MCH, mean corpuscular hemoglobin; MCHC, mean corpuscular cell hemoglobin
concentration.

A

Bl FL PG GRE TR IBRAS S PR 2 x 10° CFU/kg » RIHRFHT AR B R ELS & - ([H AR AR
& .

ae &

BRI R E A BT SR A R iR E I o RIS -
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T80 ~ MRAIE ~ BEEES - BI95EF - 2020 o GEKE FFURNIEEAS S fOMR B B AL (P58 AR R MEAE - IURAE(LE R FEFEME
YIS EE - B EESE 53 1 91-98 -

SPAF ~ MRANE ~ TRABEE - F8REE - BID5E% - 2019 - SRR MR B B AL e £ BRI E - HENE 52
108-113 »

MEHE - MEE) - B 5OUE - BEIRET - 2017 © SR BER SF AR R AL A A RMERE -~ BB EE R R ER
EAZFE - PEGE46 1 311-319 ¢

EES R SFEE - 8% 2021 - REESEE =S R SR B AL AL RS 2 R BT o BETIE
45 1 217-226 -
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Abstract

The purpose of this study was to evaluate the effects of Bacillus coagulans products and Napier grass meal on growth
performance of weaned piglets. A total of 48 four-week-old (Landrace X Duroc) weaned piglets were used. Pigs were
randomly divided into 3 groups and provided with control diet (A), control diet added 2 x 10° CFU/kg Bacillus coagulans
products (B), and B diet added with Napier grass Taishigrass No.2 meal 3.2 g/kg (C). During the 4 weeks experiment, feed
intake, body weight and hematology of the piglets were measured. The result showed that the daily feed intake of pigs at A,
B, and C groups were 0.47, 0.57 and 0.51 kg, respectively. Pigs at B group had significantly (P < 0.05) larger feed intake than
the control group. The body weight gain of pigs in B group was also significantly (P < 0.05) larger than those in the control
group. There were no differences on the feed efficiency among groups. In hematological profile, no significant differences
were observed among groups. In conclusion, the dietary application of Bacillus coagulans products significantly increased

feed intake and body weight gain of the weaned piglets.

Key words: Weaned piglet, Bacillus coagulans, Napier grass powder, Growth performance.
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