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Aahi 2 HAY RIS IIA E B8 A eSS AR (Bacillus coagulans) BEREVIEEEAAF RGN AR MBI - FL{E
AR B S B RIS R 28 - BEEEY) 77 )| L Man Rogosa Sharp (MRS) 55 & ELBLIDIEY)ME Soy Peptone (No.19685
Stbio Medium, Inc., Taiwan) Z & (20 g/L) H{{{ MRS 55& E 7 #h%) 14 Proteose Peptone (10 g/L) EL4- A ZE H Y7 (beef
extract, 10 g/L) JE} o EL#ns [bh W Fea g [ ) e = fEK B (Mlicrococcus luteus, BCRC 80243) YIS -2Es » [ 2 f&
BRIV R s WO R AR E AR L - TEBEALIFAE R e & alEs - B/ 26 — 28 HER AR F 2 LD —midEsfEsc (54
48 G5 » ERRR I A B B AR BRI 4 THIFSE ( ARERE ) Bk K22 H4H ~ 2 HEER R T AR IR R ME I MRS
fic 77 2 Bl Y (CFP) B MRS 2 [ %%) (MFP) » H iRt AR ST f 10 1U/kg - i E sl inss RAR - 1E55 2
HISE HIGE - gRE7 0 CFP gl s s ¥ a4 - (HELARET MFP fafg » Wi s 25 - 5 T ER > 552
FI CFP 4HF5E TR 38 AR RAE A 9.5% » s Ry B HRAHAY 25.0% - 7 MFP 4511 Ry 14.2% - (R FMAEYEEE 7Y
1 s ER st s CFP 4H EE IR AH HA R DI IR M K ISR R B R © 5940 (EalBass o H Z MR MEAR - sk
H MERFEERIY 53 AT4E R > CFP 42 =g H M BRBAAEREE IR & SR E IR » HAM RS AR B 2 2 - &RER)
Aias SRR o BRI CFP BEEEY) v PE A B AT FE (LIRS0 2 HAVH B E - FR{R T R85 A= SR Bl ek D 22 {5 o i
MR A EEHTRCER -

RG] ¢ BEASFUARE - DUERUVEME - R -

4

FREPEELEE 2B T (B RAER ) (E RIS EBFEYS E RIS » AR R E BB RN E R
BRI (Martin and Henry, 1982) « {F5&85 4 MY EKN - FEERUHLEIREREL > ZIER G SR FFEHIAE R MIR
BHEE N - BRI E RAUPPIRE (Salmonella) ~ KEGFEE (Escherichia coli) B1M2 5 (Clostridium) 5 & HET5E
TR TS gEE %4 R nmA R FEEEIMREAE - Hrh Rt R R A E 2 SR AN FsE A
&1 — 7 RN~ A8 — 30 Hi /BB RGIRREEZ I R ZEAET 31 — 60 Hifig Ry/KiE M KGR EELS
AT (Ruiz ef al., 2016) - —fEH FPTAEZTHPEUARFSE MR (S 55k B e VI £ H1E5M: (Shahana
et al., 2021) » [LIEMERR G E G » (HiERERIER A 14T 8 — 15% (Casewell ef al., 2003; Thomson and Friendship,
2019) -

FIA A IBERE Y R ECORNINETAE R ZRE TS E THRIIRS > B—IH #7774 (Ripamonti et al., 2009;
Hung et al., 2012) » DABESSFEARE (Bacillus coagulans) ks » ECHGESE AIE SIS & S ERER - 288 H 0
RO RIE I RE M i A B R - R E Y &5 58 AERREZ (short-chain fatty acids, SCFAs) ~ JH{bE%Z BT
REREFLFEZ (lactosporin) ZE)E (Payot et al., 1999; Wu et al., 2018; Zhou et al., 2020) » E i ERERLA 022G HIH
EFEFREE (Bacillus spp.) ~ $HEKE & (Streptococcus spp.) ~ ¥ & & (Clostridium spp.) ~ ZRHEFE (Listeria spp.) ~ &%)
EREHJE (Staphylococcus spp.) FIRGERE & (Enterococcus spp.) FANE (Riazi et al., 2009) » R » HREAELS S TOAE E RS EE
YR R e FL SR G TR A2 MHBEISTE /D - NI » A% 5 R ORI FE s 2 BHS o fU R S

|
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Katba T E B e s (B TR R EZ R g wERB T EEH ) SBEEHET 0 5
g - fEEE N A S R ER T E BRI E N SR E T 112-23 SRR A AR -
L Bess o s g I v L
shERER FH SIELRR (2021) ERZESRAE SRR AL (BN IEHRYNZ HIS ) (F BB < m A F AR » WHS L
gatE 2/ NIRRT REFE - 775 LL MRS (Man Rogosa Sharp, MRS) #1{Z0% MRS fC RIS AL & - BEiRit A
HifE 37°C L 100 rpm/min 72 - 4K 48 /NEEERETR > DL 10,000 x g @08 AU EE BB - BEE LIRS 45°CEL
e R 50 rpm JRERESE 2 1/10 #8RETR (49 5/NEF) > FELL0.45 pm 8RR AN 35 > BTN 15% ORI EL 5%
TESEAEE RV R a3 A1 2 HEZ G G EEY -20°C /KR > 58/% CFP (MRS medium-changed fermentation
product, CFP) B MFP (MRS medium fermentation product, MFP) YL 4 (Riazi et al., 2009) - [GHF T _F il 2
TR BRI S M i - Wi FHDIET Ry 1.08 TU/mg » 7EFREC 2 4R HIBEEFY)GafRET - Soke CFP B MFP BERY)
B RE TR TR » BRI G - ekt h S AT E S Ry 10 TU/Kg -
1L BE&S o RS R B IR T RS P o i
A TR R R EE VIR E 0T 0 /% Cintas e al. (1995) B Balasubramanian et al. (2011) 27 4k A5 IE
B2 (agar diffusion method) » 3 DARE H A BA A & fn TR BV B E R /T R0 BRaEER |
x 10° CFU/mL JEZUERE (Micrococcus luteus BCRC 80243) 1E B35 E E - FEEECHL » DL 4 mL & 0.7% HEHS
(agar) 2 Tryptic Soy Broth (TSB. No. Nem0004A, Neogen Cor., USA.) $2#&E0R A 1 x 10° CFU/mL FE=MERE - T
JERERIRy 6 mL & 1.5% A5 TSB BF &AL « HEEEKS 20 pL SE45 ARG 70 BIHEE Y 10 mL R[E/EEBIHY MRS (No.
110660, Millipore Com. USA.) £ MRS it FRVERER: » JRELLEFEE 100%/0% ~ 70%/30% ~ 50%/50% ~ 30%/70%
B1 0%/100% » WRCERY 37 CE TR 48 /N % » F 2L 3,000 rpm B 10 Sr$8#E (0% » HURREEEEEY) 200 pL 77
AINIETR B E S s R R EARSE b > A 3T CESER T > /3 AlisE 24 81 48 /NI » ZHEE—HE
BEIERAR/NT X
By W BB S A AT 0 J7 AFIRT (Cintas ef al., 1995; Balasubramanian ez al., 2011) » {/52L 1 x 10° CFU
/mL e fREREE e ek - IibL& 9 TU/g AMEHERE 2 A (Nisin A, No.1414-45-5, Sigma, St Louis, MO, USA)
ORI Sy » BB LA RSO T W (PR 27 & 27 OIS - BHERE LI B4R - BT E
BEVHNENEM R R LR y = 1.56 2222 (R2 = 0.99) » Hoefy BiIEEY: IU/ML) » x AfIEEEE (mm) -
2 A R 4R T Mz (% CFP B MFP BEIEVIHVHIE S - 82 R Je e piak 2 fERg i Y eDs B A e
7KHR > HY 200 mL IR & A BE S TUERE TSA Bk » A 37T CHEEfA T EE 48 /NI » NEHFERAVER » it
fli Rz R IR I B S M -
L. AL AT EnY aa E el
sAERER A 26 — 28 HEAREES 2 LD Z i fE s i AL 748k 48 §H - Sl | B S B A o0 T 4 BEATSE (D
R ) EBRERELY R 0.4 m”/ BEERARE & T - BSBEREHERE 28 — 30T - 5 | BRAVESER
J7ERET (4 ]/ R) Sh > HErSEEERE R TR - R RS REOK - GRSy R IR (BREIIR 5 BAfF
FEERRHEONIIERREY) > CG ) BAWA4HENERETR (43 AR CFP B MFP BiEZY) ) » 4t 3 40 (4158 1) > BoBdaakl st
B Se el 5 AEIER > B 4 BRI > EECH 1| #tRETR - TR 4 =E - MIEEE - §A ﬂi@%
FeE IR RHR B R - IO FFEAERMER C B HE E (8 1 30) IR (14 ¢ 30)§ET§F??§ LHRRREE 1 X
E%ﬁ??#ﬁﬁ TREIE ~ B~ EGEUKORBUKER (5 4 18 (H P EGEUKREKEREE R R TR » HRIFFEESHRH
HFIMURRREECSE - LT (FFE T4 ol akBaiaaa H Bl4s o H SR EFE(ER Mt i (A (E Y
B WaERsS R H - PREE 48 BB Aa U i 5 mL (BRERRTSEEE & 4 — 6 /N - 22L& EDTA /Y 10 mL
PRIME SRS A AR PR MU AR i ) » R AT IIR MR ~ S Bk e E B o I Bk (%) -

V. JEHEEH
MR AR ~ SfEMBREE B T MBRFERH (%) ~ FEFEREy ~ TR EEMAEEEST 74 > SRIEW
T :
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() MR MEARTHT > FREMRE LS TEE - ARECE - SEEE - =R HhE - RRZERALERE S
MEIRE & - 7rirHEEs &y Hitach &R L7347 (Hitach 7170, Japan) - M MR IR ERE4H 48 8 H{E (No. 993-
52901, Wako Chemical Com., Japan) ~ 4&}&[&E g (No. 21.862.1175, Wako Chemical Com., Japan) ~ = [ H i[5
(No. 21.862.1705, Wako Chemical Com., Japan) DL 5z {ILE&HT (No. 277-10501, Wako Chemical Com., Japan) 2 -

(i) MR mEREE L M ERAE (%) 5087 > IR &S MER3HE& (Sysmex XN-1000, Japan) » 43 HIPAIEALIIEK -
A BRI/ Vil B B 1 Bk (%) BLFEIE R M T Bk ~ WSl it A ek - MREEK - BB AE S -

(i) SE(ERETFEEEL T RIS ARG R TTE > T EAHE R Hart and Dobb (1988) B Marquardt ef al. (1999) FYFE{E
SEor A o B H B 08 1 30 BN 14 130 0 Sy FIELEE 1 REL(ESFESy - FHEFFIL 440 73Rk "0, RIE
W EFE (KT EE <70%) - "1, FREGYIEE (K3 EET0 — 75%) ~ "2, BREEFE(KITEETS
— 80% ) i 13 | REGEE(E (/K& E > 80%) « MR ERNEE L > fK Sun er al. (2022) FiR > 5HEA
HaF -

THRIFSETHEL

BB AE 4TS x 7 (BIZERE)

CEFFEEINBET IR BN SR 2 B 0 B R BT -

TSR (%) = x 100%

(v) FEERAEEED - 2R s Rk A H EEE R H (55 28 R ) S REABF AR RS 1 X SRR
PR 1 g E{H IR A 10 mL 0.85% NaCl )& &4 » B4 0.85% NaCl #H 45 #%E (1 mL + 9 mL 0.85%
NaCl) % 1/100,000,000 » 5752 8 2t - fiffcHd CHROMagar™ ECC (No. EF320 CHROMagar company, French)
HerE 50k B 1 {ERR S 53 ATEL 1 mL 22 1/1,000 ~ 1/1,000,000 E2 1/100,000,000 7 F# Z {F % 5 0 o7 A0FE A&
CHROMagar™ ECC B2l - BRI )% EFE B REE - BT 37 CHPEAE4L 24 /NI 1% - (RIBE & 1 LY
SNEIBAE  KIBREREE (BRIEN) - B RBIRE R R C R R et it - o hlEt R EER L
VIR E -

eatootr
I SAS (2005) EHEARE A HET T S TR R EERE R AT » fR— R4 41552 (general linear model procedure,

GLM) #1785 570T > W DABNE B2 88450l 2 7% (Duncan’s multiple range test) #E{ TR ERAH S (E R 2 72 BERE M

M7 & P <0.05 RKAEFEEE - 1 P<0.01 RASRMEE -

R

BRSSP FRR A A [F B R 2 B B S R e R B I R R

BEAE SE PR B AR Y MRS B MRS it HESEELAE 37 C 8 48 /NIF BB 1% » &8l OB EN_EIE IR 2 M
IR OKE (AR ) 2 WE 1 s o SRS &8I - 2R [FE MRS/ {222 MRS BC 7 &R R & LLG]
100%/0% ~ 70%/30% ~ 50%/50% ~ 30%/70% £ 0%/100% » 5 & & L FI N EE R B8 A/ NMEEL > 18 24 /NEFEL 48
INEFST RS 0.6 — 0.7 em B 1.0 — 1.1 em 2 fff « MHBESIRREH - F5AHFH%E MRS 5P A RC 740 » AT DR = 5E
4 PR R B (S i A E F 13022 (Chen et al., 2016; Biermann et al., 2023; Xu et al., 2023) o SBAMT—ELAHRE SRk
GERIR K 0 DAMEEX MRS B 7 BFE IR S U E Y EA B 0 [FIFRHE = T E KRR &84 2 M (Clerck er
al., 2004; Todorov and Dicks, 2009; Jawan et al., 2020) o A5 LMEYIME: R Soy peptone HUENI)1EF ] Proteose
peptone ( 7Kg H EP4H4% ) B4 AZEECIAT B #Y - £ MRS B&E i B (E 5 H =B 57 H 2~ Proteose peptone
B A ZE Y R BRI ST > T Soy peptone Rl Ay K EE i » ZAe ik s H B EEK o RItH _Erv4E R
DAY} Soy peptone 25 & HUf MRS 55K S ME [5f} Proteose peptone EAA-AZEHY) » N2 BEARE2F 1
TR R B s AR R AV R - o A R St st o FAR A R (U A -
B0 CFP B2 MFP BEERVIHERALFFE £ RN 28

BREAI 2 MBS A IR AR B e SR AL P e B A RIBIR 28 AR 2 — 3 FiR - IE 254
A RMERR > BREFA NN CFP B MFP Wi T il S AN INZE A i - $HFFEMN & BESE - R & 2 ek i
RIGHEBEZSR o N EE 2 AR E H Y E - 86N CFP gl S i B IR4H - (2 ELaR 67 MFP ifE
4 > WEHEmEE AR - R RE R A S S U E IR EE Y A TIE T (Riazi er al., 2009) B2 B A (E#EF5E
W B (R R D T ~ $R TRl B o FI R B R ST /E R (Wu et al., 2018; Zhou et al., 2020) KR » S HERL

]
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Table 1. The composition of the experimental diet

Treatment group

Ingredients, kg Control group (CG) CG + CFP CG + MFP
Yellow corn, CP 7.5% 622.5 622.5 622.5
Soybean meal, CP 43.5% 255 255 255
Limestone (pulverized) 8 8 8
Dicalcium phosphate 16 16 16
Fish meal, CP 65% 50 50 50
Choline-Cl, 50% 1 1 1
Salt (iodized) 5 5 5
Vitamin premix” 1 1 1
Mineral premix” 1.5 1.5 1.5
Soybean oil 40 40 40
CFP* 0 1 0
MFP* 0 0 1

Total 1,000 1,000 1,000

Calculated value

Crude protein, %

Metabolism energy, kcal/kg y kcal/kg 3406 3406 3406

Lysine, % 1.13 1.13 1.13
Analyzed value

Crude protein, % 18.9 18.8 19.0

Lysine, % 1.24 1.23 1.24

Calcium, % 1.16 1.17 1.17

Total phosphorus 0.75 0.75 0.75

* Supplied 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, 1 mg; Vitamin B,,, 0.02 mg; Niacin, 30 mg; Calcium pantothenate, 16 mg; Folic acid, 0.6
mg; Biotin, 0.01 mg.

b Supplied the following minerals per kg of diet: Fe, 140 mg; Cu, 7 mg; Mn, 20 mg; Zn, 120 mg; Se, 0.15 mg; I, 0.45 mg.

¢ The CFP contained fermentation product from modified MRS culture medium and mixed with crushing corn before adding
in the diet which antibacterial activity fixed at 10 I[U/kg.

¢ The MFP contained fermentation products from commercial MRS culture medium and mixed with crushing corn before
adding in the diet which antibacterial activity fixed at 10 [U/kg.

2. G0 CFP B2 MFP BRIV EEAL (FAARG A2 EE (n = 48)
Table 2. Effect of added CFP and MFP fermentation products on body weight of weaning pig (n = 48)

Trial Y ¢
Ttems Control group (CQG) CG + CFP CG + MFP’
Initial, kg 7.5410.87 7.6410.35 7.6710.68
Day 7, kg 8.54+0.96 8.56 £ 0.64 8.5610.78
Day 14, kg 10.78 £ 0.97 10.92+0.82 10.38 £ 0.80
Day 21, kg 13.17£ 1.15 13.28 £0.97 12.84£0.93
Day 28, kg 15.66 £ 1.55 16.32£1.68 16.35£1.34
" Mean £ SD.

"% The meanings of CG + CFP and CG + MFP were the same as those in Table 1.
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Fig. 1. Inhibitory activity fermentation products of Bacillus coagulans in the different mixing ratios of MRS/modified
MRS medium. (A) The blending ratios were respectively 100%/0%, 70%/30%, 50%/50%, 30%/70% and 0%/100%
to cultivate continually for 24 hours. The diameter of the transparent bag represented the inhibitory activity of the
different fermentation products. (B) The continuous culture for 48 hours under the same mixing ratios.

3. ERERIN CFP B MFP BRIV S EEAL (P8 A RMGIRHIEZEE (n = 48)
Table 3. Effect of added CFP and MFP fermentation products in diets on growth performance of weaning pigs (n = 48)

Trial 4 <
Ttems Control group (CQG) CG + CFP CG + MFP*
Average daily gain, kg
Week 1 0.11+0.03° 0.13£0.03 0.141£0.04
Week 2 0.27 £0.02° 0.34+0.03 0.32+0.03*
Week 3 0.3510.11 0.351£0.06 0.3410.05
Week 4 0.4210.08 0.4310.08 0.4210.07
Overall 0.2910.04 0.31£0.07 0.31£0.04
Average daily feed intake, kg
Week 1 0.2710.04 0.28£0.02 0.27£0.02
Week 2 0.6510.04 0.67£0.04 0.64£0.08
Week 3 0.71£0.08 0.731£0.07 0.78£0.08
Week 4 0.86£0.09 0.86£0.10 0.87£0.09
Overall 0.62£0.04 0.64£0.07 0.64£0.04
Feed conversion ratio (Feed/gain)
Week 1 2.08%0.11 2.151£0.15 1.93£0.13
Week 2 225%0.13 1.97£0.16 2.00£0.14
Week 3 2.031£0.18 2.0910.17 2.2910.18
Week 4 2.05%0.10 2.00£0.16 2.07£0.19
Overall 2.13£0.18 2.06%0.17 2.06 £0.15

" Mean * SD.
"% The meanings of CG + CFP and CG + MFP were the same as those in Table 1.
“* Means in the same row with different superscripts differ significantly (P < 0.05).
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BREAAN N CFP B MFP BEEE Y S8 ALATFE TS AR 2 W15R 4 P - 7EEEFLES | B - fRERE
TN CFP B MFP ilfg - (758884 TRILLRARNT » /12 3.6 — 4.7% » FEHARSFFE T RiEs 4 LAY EA » a14E
EREEEARSE | Bk E - SRV EZEITEE (4 X/ R) > EiFHER AR TRIEER - 52
FERC R R G O T B R R 5 4 BAE T - NMAESE 2 HEARM - 8REERI0 CFP kM5 T RIS ERR(KER
9.5% ; Bere AANIIEREEY)HEIRAE - TRIEE A% 5 25.0% 5 BREAANIN MFP G T RIS A3 F 14.2% o HEEE
3 — 4EEAR > RAHTFFE M A TR o &S RAR IR 215 (2023) 81 Wu et al. (2018) ST R RIIAESS
SR EA B A FRRBEILTSE TS ER - 5o » —ESUREY - (PR AL iR e HelRHR a8 - AN
FFE HRAERMIR - RBalth ersdinrFE 34 TRIMRE > g i 20 A (Engelsmann ef al., 2023)
DIV &2 B aRaad AL S8 e R — T AR E » v DA REEAL (T FE T4 - BEALITSE NRIAVRERE (post-weaning
diarrhea, PWD) j2& HH Z R 25 [REAVEH - &0 A TEm AL % AT 14 REAM - BEPRIER S THT (BIHEERR - HE(E
EAIE7KEIEN) (van Beers-Schreurs er al., 1992) » & R s B E BV R B T I EEERIEAR - SO T i
FIBIREIFoa R & 2 LI T IRE5 £ 2 (Boulot er al., 2008; Eriksen et al., 2021) « F FAI&E AR » BEAREE 174
DI/b &2 B aRa AR v R T A% 5 55 2 A% DUE R 7 NARATNY - aREDININERAS S AR B R IR V07T mT f
758 TSR HLLEIRAER D LLE] By 10.8 — 15.5% -

4. @REISIN CFP 81 MFP BEFRYIABEZL AT 58 MRS A RAYZ 2 (n = 48)
Table 4. Effect of added CFP and MFP fermentation products in diets on the diarrhea incidence% of weaning pig (n = 48)

Trial

Htems Control group (CG) CG + CFpP’ CG + MFP*
%

Week 1 4.7 3.6 3.6

Week 2 25.0 9.5 14.2

Week 3 0 0 0

Week 4 0 0 0

" Daily diarrhea incidence of pigs occurred during the trial days after weaning. Diarrhea rate = (the number of diarrhea
piglets/total number of pigs in the treatment) x 7 (observed days for a week) 100%. Diarrhea was defined as the piglet’s
feces present watery appearance (=> diarrhea index no.2)

"% The meanings of CG + CFP and CG + MFP were the same as those in Table 1.

IV. gaf&75 01 CFP 81 MFP BV B P TS B E 2 o &

HEFLFFEEREEA I CFP B MFP [l ) B (B E B R AR - 1R 5 Fr - (Eakahian HF 548 E
MAEYE R - SREARSA R  (HEEE R ERFREEES - HEERBIRE (Escherichia coli) B DIEER
AN CFP BRI YR T BRAR K - (HEREREA I MFP BER¥ V)4 LR A 52 « 1EIER IR RIGIREET (other
faecal coliform bacteria) B ELAt £ ] [ f2 £ (other gram negative bacteria) ¥ & - S pRIHAARIZ A BE SR -
IR G AT RERUERAE SR AR A (R R 2 A  EFiG e it ~ RS LB AR T 38 A
FITEL (Wu et al., 2018; Sun et al., 2022) - —EE5CRRI5H » HTARRAETAVIRUERETHE NHRIA RESCR (Hamard ef al.,
2007; Page and Gautier, 2012) - “Fi@EHiA ZAVR B - B GUTAETFLRE - GIOsiBEMEARED T - BT E
NJERYfEEEEAAETE (Marshall and Levy, 2011; Scott et al., 2018; Chen et al., 2014) « AEHZERINZ St4S E AR E B E
HIEEEATFE NREE R BAIIREMERS A2 (Zhou et al., 2020; 8% » 2023) - HgEE IR AT KHEAL
FHE TSR ~ S E DGR RS R B E A - RS TR R R I ) & A H G pl o 2 #LE
Z (PUEMER ) FrEL (Riazi et al., 2009) - Rt FHATZAE FEUR » BEAHEF AR ERERE Y o] FE T D S M AL (A8 RS
T TR B MRS 4K -

V. #ER7N1 CFP Bl MFP BRI B PS8 MUR A L F S AR BBk MR 2 R

i L (7 FE R 6 A O CFP i1 MFP i ) e ¥ o MR - S iR B R B 1 i BRAE S % Fo 28 - &k
6 — 7 Fir o TEsBRAS S H I - (FREMUR =B H M BB 4BAE & IE & &  DAERET CFP M Y4HEL HIRAE(E - 5=
B H s & 5 A B ER e MFP B RRY)4H09 A 25 - SOMEMUIRIREZE - ALEEEFEEELESE &8 - 3 e
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RHBEER - WS RE RIS R R Y R AR =R HMES - SEENE & & BRI AE R AT
(Aminlari et al., 2019; Lee et al., 2022) » {£ {17 P AY =55 H O H g B RE E IS & & BT 22 O E 5% A 8 (Kristal-Boneh
et al., 1993) » B REREINRMETE(CAY TR » =R H BTG E R 2 8w B R g p Y i R 18
= (Bae et al., 2011) » ARUFFCIGFR NN WA T SEAS 2F AR R BE B YY) - HLA PR 2L A58 R b SR RE S B & 2093
> H CFP EEFEYINATHE =R H MEs = EEA -

5. EARANIN CFP 8 MFP BV ST AL 48 S (E Y BB AV 2 (n = 48)

Table 5. Effect of added CFP and MFP fermentation products in diets on the fecal microorganism amount of weaning pigs

(n=48)

Trial # §
ltems Control group (CG) CG + CFP CG + MFP
On the starting day
E. coli, log cfu/g 53311.10° 5.15+1.25 498 £1.37
Other faecal coliform bacteria, log cfu/g 1.13£0.05 1.20£0.02 1.18 £0.008
Other Gram negative bacteria, log cfu/g 5451247 5.80£2.80 5971197
On the ending day
E. coli, log cfu/g 7.9110.62° 6.02 £0.42° 6.14 £0.66™
Other faecal coliform bacteria, log cfu/g 2.7710.56 2.1710.22 2.4310.38
Other Gram negative bacteria, log cfu/g 7.26 £0.89 7.90 £0.93 7.61£1.09
" Mean * SD.

% The meanings of CG + CFP and CG + MFP were the same as those in Table 1.
" Means in the same row with different superscripts differ significantly (P < 0.05).

EREAR N CFP B2 MFP [ 1) el @ (748 S MR E AV 8 > EALMmEK ~ /MRELE MEREE 3 HETHE
R AREER  EQMBRIHE % » EfEEETESR - WEREIERK ~ B ek ~ SR EZREGE T otE
It 3 AHERRR A BE A R - (RIBARERM I EYIERN T 2011) - AWTFEAELLMER (5.0 — 8.0 H&
{E /mL) ~ 1fi/Mi (320 — 520 & /mL) 829 Bk EE (11.0 — 22.0 F{E /mL) @Y IEH #EE A - 55508 it
HMBRELREER Z EEE (N/L) J& B AT AT R HIBE T 5iie 5% SR 517 (Quinonero et al, 2009) - (fi#fIH4H ~ CFP &1
B MFP 217 N/L LE{E 53751 B 0.66 ~ 0.60 E2 0.58 » BEURERERFN CFP B2 MFP Ff )40 7 B0 R ) 53 R F5 T
PIEEEHIRAE(R - PEFRE G2 AT e N BEE 2 AR B I Y h & A DLEEYE (Wu et al, 2018; Fu ez al.,, 2019; Zhou et al.,
2020) - HBIREEALFAE T 4% RO PR REE R (EA

6. GAfE7NN CFP Bd MFP BEREVIHTEEAL (LSS 28 RIFFAMIRIEIRAYFEEE (n = 48)
Table 6. Effect of added CFP and MFP fermentation products in diets on blood traits on the 28 day after weaning of piglets

(n=48)

Trial 4 ¢
Ttems Control group (CG) CG + CFP CG + MFP’
Triglyceride, mg/dL 55.42+8.41™ 42.1716.75° 4575+ 621"
Total cholesterol, mg/dL 55.58£7.77° 43.67 +5.86° 4475+ 5.36°
Blood urea nitrogen, mg/dL 10.33£2.46 11.08 £2.07 10.75+2.34
Total protein » g/dL 4.66+0.27 4.6610.33 470 £0.35
Creatinine > mg/dL 1.741£0.18 1.68 £0.14 1.73+0.11
" Mean * SD.

"% The meanings of CG + CFP and CG + MFP were the same as those in Table 1.
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7. EAREANIN CFP B MFP BEREVISEEAL DS 28 RAFFRMPREIEEL (I ER ST S EE (%) AV (n = 48)

Table 7. Effect of added CFP and MFP fermentation products in diets on blood cell counts and white blood cell
differentiation (%) on the 28 day after weaning of piglets (n = 48)

Trial

Hems Control group (CG) CG + CFP* CG + MFP*
Red blood cells, x 10° cells/uL. 6.41 £0.54" 6.00+0.43 6.01+0.52
Platelet, x 10° cells/uL 3.6311.55 3.6411.08 4.05%1.07
White blood cells, x 10° cells/uL 19.99 £ 4.26 18.09 +2.89 18.1914.91
Basophils, % 0.291+0.11 0.36+0.19 0.3210.17
Eosinophils, % 0.7310.36 0.8910.28 0.98 £0.54
Neutrophils, % 37.37 £8.87 3488 £7.45 34231+7.42
Lymphocyte, % 56.20 £ 8.99 58.15+8.20 59.17+8.23
Monocyte, % 5.42+1.94 573+1.61 530+ 1.59
Neutrophils/Lymphocyte 0.66 0.60 0.58
" Mean * SD
"% The meanings of CG + CFP and CG + MFP were the same as those in Table 1.

w R

TEARERSE Y MRS S{EX MRS BCU7 Ry &AL - HERREY) (CFP & MFP) BlEEMEM &R A 2R - i
Jﬁtﬂgﬁﬁ MRS FCOT R DUSOR B R B B A » 990 - BEALIRSE 2 Li?ﬂf@ﬁwﬁ?ﬂi} RN CFP BRI R AT 2T
FEY I E - [FIRFATREREALASE MR - ERFEABITEEE - S0k =R H iR SR &
BERCR - G EFTHL - It CFP BV ] 1 B— iV ERERINY) - IR BeAL (SR EE T > AT A RN -
RS ARG E(EA

3B

A BRI R T E SR P el S w Bt (R e A ~ FEERE e BRI E S M - BB TR 2 i B BLAH R
T BEREL AT TAE - SREUBRIIER5E R -

W

=Rk

AREENESIYEMNTREZEE - 2011 - #@%iﬁlﬁi% (Specific pathogen free, SPF) « 4= B4 & S &)
BT hEERIYEGRE > 210 £ 2-27H -
BI77 85 ~ MRafE 2021 - J5 E 5% & FH BRI ARAS oF fOAR R AV B 28 ~ 88 BLMIR oA - B SE 54 ¢ 148-
154 - https://doi.org/10.6991/JTLR.2021 09_54(3).0001 °
BOTEL - MAIE ~ FFHH - 2023 o ERRRNIIAEAS SF AR HEEAL A A RGN ~ MRS E TR AR E - &
FEWHSE 56 1 190-198 - https://doi.org /10.6991/JTLR.202309 56(3).0005 °
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Abstract

The study investigated the effects of fermentation products of Bacillus coagulans from adding different culture medium
on the growth performance, fecal bacterial amounts and diarrhea incidence of weaning piglets . The fermentation products
were produced by using Man Rogosa Sharp (MRS) culture media and plant-based Soy Peptone (No. 19685 STBIO medium,
inc., Taiwan) in the same amount of 20 g/L in replacement of animal-based Proteose Peptone (10 g/L) and Beef Extract (10
g/L). Comparison of the inhibitory activities of these two fermentation supernatants against Micrococcus luteus (BCRC No.
80243) showed that both of them had similar inhibitory activities. In the feeding experiment of weaning piglets, a total of
48 LD crossbred piglets consisting half male and half female at 26-28 days of age were selected. There were 4 piglets (half
male and half female) per pen were selected by sex and body weight, and the CFP and MFP fermentation products were
respectively produced in the modified MRS and MRS medium by bacillus coagulans which were added to the control diet
(CP) to serve as 2 kind of experimental diets and their inhibitory activity in the diets were fixed at 10 IU/kg. The results of
feeding experiment showed that the average daily weight gain in the second week, fed with CFP feed, was higher than the
CP group, but there was no significant difference between CFP and MFP groups. The diarrhea incidence in piglets of the
CFP group was the lowest and only 9.5% during the second week, while the highest incidence was the 25.0% of the control
diet. The diarrhea incidence in MFP group was 14.2%. In the fecal bacterial amount, the addition of CFP fermentation
products showed the effect of reducing the number of pathogenic E. coli compared to control group on the ending day. In
addition, there were no significant differences between the dietary groups in terms of blood traits, blood cell counts and white
blood cell differentiation, except for the relatively lower triglyceride and total cholesterol concentrations at the end of the
experiment. . In conclusion, the foregoing results suggested that the addition of the CFP fermentation products increased the
daily weight gain of weaning piglets in the second week after weaning, and decreased the diarrhea incidence and the number

of pathogenic E. coli in the feces.
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