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Characterization of Bacillus polyfermenticus SCD as a Probiotic. Jun, Kyoung-Dong, Hye-Jin Kim,
Kwang-Ho Lee, Hyun-Dong Paik’, and Jae-Seon Kang*. Research and Development Center, Binex Co. Ltd.,
480-2, Jangrim-dong, Saha-gu, Busan, Korea, 'Department of Food Science and Biotechnology Division of Life
Science, Kyungnam University, 449, Wolyong-dong, Masan, Korea. = Bacillus polyfermenticus SCD which is
commonly called as Bisroot strain is being used for functional foods through the treatment of long-term intes-
tinal disorders, since the live strains in the form of active endospores can successfully reach the target intestine
in humans. The cells of B. polyfermenticus SCD were treated for 4h in artificial gastric juice (pH 2.0, 3.0) and
bile acid. Final viability of the strain in artificial gastric juice (pH 2.0, 3.0) is reached to 62.8% and 81.2%
respectively. B. polyfermenticus SCD is resistant to antibiotics such as streptomycin, rifampicin, nystatin and
ampicilin. B. polyfermenticus SCD is well known supplies the nutrients by synthesizing vitamin By, B, C and
K. B. polyfermenticus SCD produces various digestive enzymes and the enzymes enable to completely digest
diets in our body. Above all, a-amylase and protease activities are very higher than B. subtilis KCTC1020,
about two fold and twenty five fold respectively. B. polyfermenticus SCD is very stable during long-term stor-
age period in phosphate buffers of wide-range pH, solutions of various concentrations of sodium chloride, 5%

glucose solution and water.

Key words: Bisroot, Bacillus polyfermenticus SCD, probiotic , characterization

25 o] FAFEHEAM v 17 A3FAQ AlE
TAS 7L glonm, 7154 AEe Hg =8 A 27
71 AR AR AEAI 715 B5E o83t 4
FALL 7154 A EY T3 ok A= ik
Salmonella typhimurium DT104= 7]122] SalmonellaT3=
2] ampicillin, chloramphenicol, streptomycin, sulfonamides
9} tetracyclineol] “H&F hA] LAHAI (R-Type)yS H.olw o]w]
a5, 5, v, 59, Tk, e A e}, givla 5o
AR FE E§ste] A o8] debex Rugx 9o
8,10,25]. o] & ATl At YA A8 % 9
o transformation & 3 o2 F52 AR Al
T3 FAA] A5E doad H3A ol e 23], 3
FollAE ©]v] trimethoprim} ciprofloxacinel] ™&}+ additional
resistance = 71X S, fyphimurium DT1047F B 315 ¢l o}
[10]. =3} Escherichia coli O157:H7- v]=3} dEojA of
F AFE AHE 9ol v gled, 3 Al 284 A%
T(hemolytic uremic syndrom) 3 £33 A% (hemolytic
colitis) 52 S AL 53] frohd =okzfe] 74l
= AEAEQ o R odeA Qe ol=ja BEe A Al &
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A 2] A 57t F71 HARE A G2 Qg 7 ¥
Al g WA o] ST glom AtA) SHIAIE T
g 735 Al EHe] 772 Q)8 verotoxin®] $Fo] A o
AP 5= ol7] wiZoll FAY] Fodol 23k o] A
A7t o kAR A8 EHE Relr) = ge1,9,11,17,
20,24]. @t 7)5A AESE AFAE ol &3leie A7
7t @S o] FR AL gl

AJ7A) (Probiotic)gt Aol v|AE FAE AFH 3=
A w| A Ee] Bulsle B4, F71AL vlel g 55 st
=4 Tl g A T35 At BE S A8E
3 AA7Es NS 5402 QA AEE EIo{11)].
ol2jglt =2 nlo]oE] A= Al o] A3, fal Al
T A Aol wE FoAHE A ZH4 P Aol =
ool 243} 2l AR, S A 93 B
52| kA, we] A A ok} ARIE ] 7)5Ad0] 9A
=l s+t

A A2 o] o} &FH I 3 ML Lactobacillus s,
Streptococcus %, Bifidobacterium<; 18|31 f-¥A} AR
Ql Bacillus% o] v}, 3Hd, ATAIZA Hog EAS
A, 7158 FHAEA, AFA, AMAA, SREA A
A5, By S35, antigenotoxic BA], HUA AlTe] gA)
%), 71€H FA@E@SH 54, A, bacteriophage A3,
Az A Fo AP A el selekslaL, 1
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2] GRAS(Generally Recognized As Safe) v| 3524 2}
W AEHe] Fof e 71 FolvH3,4,7,12,14-16,21].

FZ & Bacillus% AATA A3k A3l -840
FHEHIZ 3o, O FAME v|AFESo|} B2l B
polyfermenticus SCDA= 2154 A2 FEQkT gldd} B,
polyfermenticus SCD B. subtilis &} o -% A8k o2
$74=e) 2w, B. polyfermenticus SCD AJo}E2] 73
el AARS Ak QAR o] #EA QlEH11]. & ATl
M= AR AME S Q)= B polyfermenticus SCD2| ¢l
TGl gt WA, AFTEFAR W WA Bl HEALe]
38, FAEA gt WA, vletl Ak, B, A
A 55 B3 Al 84S WAt s

Mz A 4y

oFE W HiX|

Aol A AM-3F B, polyfermenticus SCDY 3~43] o]
AZ A dujeFoz 2 33l 2.7 glycerol stockH 22
—70°CollM BEBIIT, working culturel= 3 el 1314 A
dejeke- sl ANt B, polyfermenticus SCD] wll%
v x| = TSB wll X|(Difco Laboratories, Detroit, USAYS A}
43l o, gAA gk FH A S A5 = (Minimal
Inhibitory Concentration: MIC) 52 93] A€ wix]=
Mueller Hinton(MH: Merck, Germany) WA & AR8-3}¢i}.

e

H{QEx=74 9 HhH

B. polyfermenticus SCDE test tube2] TSB broth 10
mlel] F3}e] 37°Col| M kSR 150 rppmeE 124]2F A
v ¥3k o}2 t}A] 500 mL baffled flask(working volume:
100 mL)l| AE3ke] 747 Rufofele] HAEAE 93]
HAAA Aol AMg-sldch. fakEe MRSHIRIIAM 37°C
ol 487t A=) oFsted ARE-3HA

zZTel &3

FATTE AL 0.1% NETE 108 dE5H0=
A7) B2, BAAel] 0.1 mLY EFete] =23} F,
F|A-2-ol|A wijoFsle] FE A (colony forming unit)
E EA sl FATTE AASIH. ol FA-2 ek
HAS 80°CellA 2A|7F dAxje]sle] JFAMEE APHAIA] F,
3]4492(0.5% NaCl, 1.0% peptone)= 1080% B]A3led o] %
2R FATY] 24w FdsA =

lo o

QlZ2|eHof cyst LHA

QlF9]el-2 IN HCIE ARE-3led pH 2.0, 3.00.8 243}
TSB, MRS brothE AHEEHT}. B, pobyfermenticus SCDE
233t Bacillus sp2 79, FARHES 29 wiokE wokd S
al-ZA Nl 10%(0.Dggonm: 0.5~1.0)2 HZ8}ed 37°Co) A

0, 1, 2, 3, 4 A2 22} wljofsled g S48l ASES
2433, 16).

QISEEL CHEH LHA

TSB brothel] 0.2% sodium thioglycolate$} 1 mM<] sodium
taurocholate®} 1 mM®] sodium glycholateZ- 475t wix]E-
Azspe] 121°C, 15%, 15 Lb, X2Z7|dF3licH4]. DF
g AA wiR]e]l pH 2.500A 4A|2HE Aelgt 75 1% 5
E2 AHEIT 37°CHA TSR 150 rpm o2 wieksict.
AZPHE ARF FHel AdTE A3

EHSH0| Chst LHY -

FAEA ) NS 2 3l7] YA A=A 314
(macrobroth A2 Ah&-31eic}. MHR| 7} 3P A| S
204 FAsle] 747t wlFR B. polyfermenticus SCDE
108~107 CFU/mL(O.Degonm 0-5)2] F=Z A F3lod 37°Ce]|
A 24A17F Eek wioFsE ¥ UV/Vis spectrometer®. 33
660 nmell Al FFEE 23] WAE Felals.

HIEI 24

Ethanol®} ZH{+ HPLC grade(Burdick & Jacks-on,
USAYE AME-slode}. #5832 veml By, B,, B;, Bs, C
= 747 20 mg¥, ¥lepl Biye 10 mgs Fsle] 34ANS
ol 100 mlZ2 b N2 B polyfermenticus SCD ¥l
F5ol 5 miE #sled 3XA-g o] 50 mlZ g} HPLC
712 Table 15} 2},

o

e

HIERRI Ce| 4y &ol

B. polyfermenticus SCD2] ¥l A5 1.0 mie] 0.1 N
HNO; 0.4 ml¥} 0.1 N AgNO; 0.4 miE H7kste] AAA]
7) F JREE oA e ARAE] FE dAF 3
mlE #H7lsle] 59l vhy YAaldejsl] Asdos =
£ A3l E}lsisinth

S48 &Y

TSB¥IA], 37°C, 150 rpm, 547} wi<F3t F TSBuiA| &
ODeeonm 0.5% LT F AE23le] A5AS A F 4
AR At Aged] ARgsigict. T A2 u)
% F71°l protease?] BAle] S7FIER 9AIZE Wik F ¢

Table 1. Condition of HPLC for analysis of vitamins.

Instrument HPLC (HITACHI D-7000 Series)
Column Shiseido
Mobile phase ~ H,O:ethanol:glacial acetic acid = 73:27:1
Dilute solution  H;O:acetoritrile:glacial acetic acid = 94:5:1
Flow rate 1.0 ml/min
Wavelength 254 nm




2} ZEE 2ARE sl DAs S
uiislE, ol 43192 KFDA Sh=# ok
ol E3ke] aysisiet.

=531, e,
she} A g

B. polyfermenticus SCD2| OIHA AlH

QAR E. pH 3.0, 3.5, 4.0, 4.5 zFz} 233} 0.02 mol/L
JAREIE 100 mleY) B. polyfermenticus SCD 958 1g
5.0X 10’CFU/gye 22t fehrlA Ashaelz1olA 37°C, 150
pm o uleksle] pHUA A S Eltet. Bak2Eef o
2 AL 919 AgAF pH 3.59] Hlckdg 5°C, A
25°C), 40°Cel| 747+ Hatsle] QHAAE Eelsllct =3t
=37} 5% glucose, Z28]3L NaCl¥] 7+ =4 (0.9, 5.0, 10.0,
5.0, 20.0% w/ivellAe] A= Eelslic).

AuojgE ¥
2AARY B

SojihEol cgh dEk
1&34;}]/\]-;(].(}40]1;]—7(} 4 Aol =z} 2u:1)
E°] A2 B polyfermenticus SCDE A7] E-8314] ¢
& A 'rrxﬂ RS A7) 58314 g2 A, Ao+
NFS A7) Bgol gldd A Al & dEEES A
a2 2k}, A1z} A3 20~304 2 sl o, Al
ApEel gk F71H] 253} FH= B polyfermenticus
3CD °]9]9] 7]e} Ak B8-E T A, A 58-S
Tt A, &3AFY ol WA A FAE A, A F i
oA 7]':"34 & 7, AN 2EAEl ZVJZ‘# gk
N2 AL 2T A& FARNFHL, A|§7]7E S dukd
3l AR AES Frxsiede}t. B polyfermenticus SCD2]
B-2.2 1.0X10® CFU/day (3.3 107 CFU 3 times)2 %
g3t

2tie| x|

AR (RS2 RE] B polyfermenticus SCD B8 1, E-
& F, B8 87 15Y A0 E B 5~10 g& A3}
o 1g& Aol WL, 227k llel]l AYS dkasjolom,
Tod Al B -70°Ce) N2X|3he 3le] H-Est ez Has)
At

e F3

1 g& FTE 0.85%E A Fepell €L 10w 314
Ho® 7t ] Az 9} vld=mA]e] 0.1 miE =2
8l9dvt. Nutrient agardl| A 2] S92 A4, 2714+ B4
7] A FEL 37°C incubatorel] A] 24~48A17F wjeF 3
zolonyE- IHAs19d 0w, 317]447F52] 74-% gaspak anaerobic
jar systemrs ©]-88F 37°C incubatorl|X] 24~48A]7F wioF ¥
colonyE EA kA A Felltre] 7% HaH 0.85%
Agejaldgel 10uhg B LR B F plates]] T3}
Alel] 2w 2] 2} 8] A =} 2wl 2] (Table 2)ell Yebd colony &
gram stain, ¥0j7ZA A A 7 7HF, catalasedh2-, oxidase
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Table 2. Media used for counting fecal microflora

Selective media  Fecal microflora Culture condition

Nutrient Agar Aerobic total cell 37°C

Nutrient Agar Anaerobic total cell 37°C, gaspak anaerobic
jar system

Mannitol salt agar Staphlococcus

EMB Escherichia

CATC Agar Enterococcus 37°C

MacConkey Agar Pseudomonas

Selenite Agar Salmonella

MRS Lactobacillus

TSA Bacillus 37°C
PDA Yeast

¥F-S- gaspak anaerobic jar system =& 3] 7E2| W3}
£ FA3sich

FojcEe 3

A WA BfabE]] hRujole] 2 kEv] el A
4 kit(Aquaqunt 1.14423, Merck Co., Germany)S A}-§-3}
v, $l 1 g8 SAsle] kinkaRlol wel S5

2% A 1

[t

QlZ2ioHof ChEr LHY

A8 AFAZA 710k & EAdo] &8 77} e,
o] FolAM 71 Fa't B4 Fo] shprt AEH] Folek
g Aolot. 774 B3t HAFE T2 fl9 AlolA]
e T8 AT FHEF 59 91 Al E""?“P‘ﬂ ot
B. polyfermenticus SCD7} AHA|ZA2] 715-S 43]8l7] ¢
A B SAE Sletck B £ A9 pi
= 1420 AEE Ao ) RE P52 o7joA Abds}
Al ", spAIRE A3 %“%-4 94"6—3}—9“-—5 SIS oo
pH7} oA w|AEL] AP Eol o]= A ZHA4sA Fio)
WA A3 2E in vivodll X A AEEE Flse W
tg[zz];q. Al FANE- o]-f3) 7P H o7 &A= upHo] o
A4 et AgAle] Ap2-2 F= HCR 23 @2 pHell 2]
3} Zo|m[6], in vitro$} in vivooll XS] AgAI7}E A2l o
g AR o] Bt Fle] QIHH3,6,18].

pH 2.05} 3.002 A% dF9 A Agd-gog o]
He ATAES] WA-S F3sTl B polyfermenticus
SCD2} Bacillus sp. 5 53] WAEAE J4AA A
el 2 A3, 24| 7ellA 9] AEES pH 2.0(Fig. 1),
3.0(Fig. 2)olM 27+ 85.6F 92.6%2] AEEE vepi%le
™ KZIAME 7t 62.8%9F 81.2%2] *3’“’ = et
Wd|, o] B2 Bacillus sp. 53 H]JJ-ES\H-— uf of§- 2
AELT. v WA ZAE FAHA] = S
AEEL vl Wi
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Fig. 1. Comparison of viability of B. polyfermenticus SCD
strain to other commercial beneficial bacteria with artificial
gastric juice (pH 2.0). —@—, B. pobyfermenticus SCD; —M—, B. sub-
tilis; —M—, B. mesentericus, —A—, L. casei; —[J—, L. bulgaricus; -
-, St. feacalis.
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Fig. 2. Comparison of viability of B. polyfermenticus SCD
strain to other commercial beneficial bacteria with artificial
gastric juice(pH 3.0). —@—, B. pobfermenticus SCD; ~M—, B. sub-
tilis; — &—, B. mesentericus; —/\—, L. casei; —=[I—, L. bulgaricus; =\
—, St. feacalis.

EtELHO CHEE LHY

A" WA Bl =257] 3 HE AR A3
AolXAE T "t o] F-HellA Ex)HE= FEe
gt A =3k AR} P oF & Fa3gt SAelo A
AzAe] 715E BHos sty M F5 5=
(0.6 g/LYETF VA @& oxgalle] i wix|oA] A3
= 3= WAE 7EAoF b w3 AT d5 ERAE)
£S5 AsPAIvhe o] WREHSTE 1 o] F-2A A
AL FFAEY B 5ES S ok HEANEE o
Fol vl AAE ZI qle] Aol AHa S 2w 1SS
Lasle] A3} F4E 2olged EelE gEARE R
A9 RS dowEiM As o 9 A9 S 2EE
FrEA X3k W 3 AR =S gl o]e) 32 o]
fr2 A3 g% Fel2EEo] Zasiti= Zlo] dAY 7l
gul ez oS A7) 8 Fopelth

B. polyfermenticus SCD9] Q1-FFFAk g WAL &

Viability (%)

Time (hr)

Fig. 3. Survival rates of B. polyfermenticus SCD strain in arti-
ficial bile acid after treated with artificial gastric juice for 4h
at 37°C. —@ —, TSB; -], TSB + Bile acid.

Qlgk A3} JgEFAbl At AdS 7 #ak ohdzl <
TFEZAre] HER] e ) Z2F(3.2X 107 CFU/mI2Ex} &
2(6.5X 107 CFU/ml)7} v o] FA= % chFig. 3). ol&=
B. polyfermenticus SCD7} 200] &2 clok3t A3}8 s ¥
vz <lg o8] 717 "dAUES 47 o83 5 V)
u-Fol2tal ofAzIet. o= o] Fo] Bt AFeME T
3 AAE BvH19]. ol=lgt A kel dFHFAR
A5 wk= Aol BIs] B. polyfermenticus SCDS] 2 A 0]
2 gy webr AdFANES 43 B. polyfermenticus
SCDE <ladEAtl disled WAS By #qk opiel 23]
B AP 2A 5H5-91] Aol =Fsle] AdA| 29
AFgE T3] AT 4 s Aol

&HM[ofl chst LHY

ATA ] FAYA WS HES: AL AIE 83
3Rje)| e A AFA] Adeef] Eg5o] & 430, 1
AgAle] vlAESE]] 545 vl Aol Al
7HA] A i WS 7R3 gl e, o= 3t WAl
AolH7] o= oz dejA Qo webr] AdAe) 2 &
A WS 583] AT A=) AR et

B. polyfermenticus SCD$} ©he A7AIE-S roxythromycin
2] 7% 2 pgml o] FEeAM ASAHE B A
yelliglem | B. polyfermenticus SCD2] 7% streptomycin
3} rifampicin, nystatin, ampicilin<- 128 pg/mie]A+2] & %o
AME AsE 1] o= WA VRS2, chlorotetracycline
2 16 pg/ml o]l A AEAFE Hol= WS vehisd
o}, o] w2 Bacillus sp B W58 S VERIH.
fFAHTE2] 7% streptomycin} nystatinell 3l 128 pg/ml
o] 49 FEME ASE WA = S gl et
o2 ARl gt WA-2 Bacillus sp S Erl= B|wA]
< A Y-S ebhlglel(Table 3). B. polyfermenticus
SCDs} #re] gAAel| A WAAS 7= ATAE o=
71 FAEA T L] A g FE oAu)sle] 2 8E
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rable 3. Comparison of minimal inhibitory concentration (MIC) of B. polyfermenticus SCD strain to other commercial beneficial
acteria against antimicrobial agent.

5

Strain .

\ntimicrobial B. poly J;ecrrgentzcus B. subtilis  B. mesentericus L. casei L. bulgaricus L. acidophilus  St. faecalis

agent
itreptomycin > 128 64 64 > 128 > 128 > 128 > 128
Ufampicin > 128 > 128 > 128 N.C*1 N.C N.C N.C
“hlorotetracycline 32 64 128 <1 <1 <1 <1
Jystatin > 128 >128 >128 >128 >128 4 >128
\mpicilin > 128 64 >128 8 8 <1 <1
aromomycin 8 8 <1 <] 4 <1 2
“hloramphenicol 64 16 16 16 <1 <1 2
Roxythromycin 4 4 4 N.C N.C N.C N.C

NCCLS criteria: (=<2 pg/mL: sensitivity, =4 pg/mL: tolerance), N.C: Not checked.

32 Sespa 4 Qe

HIEFZ] B4

B. polyfermenticus SCDY B]e}R] B3} B,, K& A
= 7lo] A oA Qi o] AYeA B AFEE viepd]
2 S E(54.754 ppm)E AARIHE Zlo] B
Table 4). o] viepnie] Alol| w2 ofFz<3=} vwjghil C
2| SJAksialgol ofgk g Fesle] ulA] W gqiRhe 5o &
3= 7[N& 5= YA B. polyfermenticus SCD ¥ FA5-
Az} vel] C FFEFCE FHEE S 25 22
ANA FNEL=F Jeple] B. polyfermenticus SCDel| 2
3t vl CoJ AJAke] El=glvH(data not shown).

48N £3

T =9 B R sk v Y] e
YR o A EU8 oA el ARF)F e & FA) AL
Aot E3] Ao 8¢l AT el Hx|o A 55
UBEE 3] wigel 35 s Al AT ol S o
A 4 = ooFF 437 AlFE & 4 ek dellA
= B. polyfermenticus SCDE Z3harolel dle] 1 A3}
olm] A d#)x glo}. B. pobfermenticus SCDE= 2007 52
23RS sl A2 MIHE 3AE] g 43
2 E=c}. B subtilis KCTC10213 43128 v|wsr A5
At wiszgl AAE Vepgl o, A e] A
- oF 2ul), S AFRe] T35 oF 25v) A X 2 A3

Table 4. Analysis of Vitamins in cell-free culture supernatant by

High Performance Liquid Chromatography (HPLC).

No. RT Area Conc. =] 1A
1 1.71 144131 9.571 Vit B1
2 2.02 288497 19.158 Vit B2
3 2.27 248731 16.517 Unknown
4 2.59 824541 54.754 Vit C

< R o= B. polyfermenticus SCDE A1F UL o
23R EAY] BHE vi$ o & 4 A (Fig. 4).

B. polyfermenticus SCD2] &M AlE

JARCZ pH 3.0, 3.5, 4.0, 4.52. Z7} 243} QA9
Aol A B polyfermenticus SCDS] pH A& Feldk A
7}, pH 4.55 Al<)gt Aol 27] 19 S22 A
7Hastdeit 29 o] FHE SAshe WS vehiith(Fig.
5). ol Uut FEAE e s dAke2N 5015 7
2 HpFa7|2 HAEHA dofis AYHQl dez
Baloh pH 3.59] wioFa-& 5°C, Al-&(25°C), 40°Ce) 7zt
B3sle] SRS g3t A, 5009 A-&2] Aol
$ okl o}, 7FEEA(40°C , RH 70%)plA= 6d el
26.8%FA] tha & oFAAS vEPSITH(Fig. 6).

=3 B3 5% glucose, 183 NaCle] 7+ 5= (0.9,
5.0, 10.0, 15.0, 20.0% w/ivyllrel <AE ERisk A= w)
+ =2 S eEMYEFig. 7).

olAte] Aslol| A B. polyfermenticus SCDY AES X3

~ 500 10
E
] =
o 400f [ 18 £
™y 5
S o
£ «:.: L
= 300+ 16 =~
5 z
‘“ =
g 200 R 14 ®©
5 - 2
- ©
g 2
& 100} 12 ©
= o
E
<
0 0

B. polyfermenticus SCD B. subtills KCTC 1021
Strains

Fig. 4. Comparison of digestive power of B. polyfermenticus
SCD strain and B. subtilis KCTC 1021. a-Amylase, H
lipase, B protease.
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3 cherst guje) A 5ol A0 o HRgel =S
of 2 88 sl o WekE @ 4 siAle

Aol =] HEl
B4 139 ¥ B polyfermenticus SCD= 4.0X10° CFU/

B

Log CFU/mI
N w S o [o>] ~ [+

-
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Fig. 5. pH-Dependent growth profiles of B. polyfermenticus
SCD strain in phosphate buffers wide-range pH. —— pH 3.0,
&-—pH 3.5, A~ pH 4.0, -5- pH 4.5.
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Fig. 6. Stability of B. polyfermenticus SCD strain aginst stor-
age temperature in phosphate buffer (pH 3.5). —— 5°C, B—
25°C, =2 40°C, RH 70%.
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Fig. 7. Stability of B. polyfermenticus SCD strain against water,
glucose and various concentrations of sodium chloride. —@—
Water, ll— 5% Glucose, &— 0.9% NaCl, @ 5.0% NaCl. -&—
10.0% NaCl , <&~ 15.0% NaCl, &=— 20.0% NaCl.

g #57t &Y. ol B. polyfermenticus SCD®| A
W Aol A9 ofe] Bl 3t QP Aol o}
o 71218 AFRA A B AT Ao 5 5
& vephie 4540 shlet. AP ) 3714 3
ATFE 54 717 5 A s Raew, |1A

&Ag-‘v‘j-—,—./] 3¢ Zrlel= 7S v} Salmonella®} E.
coli, Staphylococcus’= B. polyfermenticus SCDE H-83p=
717 et glEt g aE Ve e, Enterococcus=
Z7)st= 73S et ATkFig. 8). B. polyfermenticus
SCD2] A o] TR ol AKSH R
o4& Lacrobacillus®) dA 57} 71319 vHdata not shown).

L zLiotel st

dEvjol= AMITe] AW )3 urease, deaminase &
o &3] A2 849} o] Ak 2 HE YA Ho}
AL A AT O 2= E coli, Salmonella, Shigella,
Clostridium, Proteus®} Staphylococcus 5-°] ot 842 F
B etmr]olE AMAS= AT Pseudomonas aeroginosa
4 2L AN B 71 AlTEol ureaseE ¥
512 QIrh. R o AvkE- kit(Aquaqunt 1.14423, Merck
Co., Germany)g AH83lod A sfxote] W3tE s}
Aedl, F94 U= HAEAES oW (Fig 9), ol &

—

Salmonella

E. coli

Entercoccus

10
Fecal microflora (Log CFU/g)

Fig. 8. Effect of the administration of B. polyfermenticus SCD
strain on fecal microflora. [ before intake, [[] during intake, &
after intake.

Conc. (ppm/g)
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Fig. 9. Effects of the administration of B. polyfermenticus SCD
strain on the fecal putrefactive metabolites of volunteers.
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