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Selection of Microorganisms for Probiotics and Their Characterization
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Abstract

In order to select probiotics with a high survival rate in gut and the growth inhibition of virulent
pathogens to human beings or animals, we have examined a variety of microorganisms to assess the
acid, bile, and pancreatic tolerance and the growth inhibition of E. coli O8 and Salmonella choleraesuis
ATCC 8391. Lactobacillus acidophilus KCTC 3155 was shown to inhibit the growth of E. coli and
Salmonella dramatically within 24 h of incubation, although it was vulnerable to the exposure of
bile acids. Bacillus polyfermenticus showed a good growth inhibition against E. coli, with a moderate
acid and bile tolerance, while Clostridium butyricum KCTC 1786 inhibited the growth of E. coli and
Salmonella slightly with a good bile tolerance. However, Saccharomyces cerevisiae KCTC 7928 and
Aspergillus oryzae KCTC 6095 did not inhibit the growth of E. coli and Salmonella, suggesting
that these microorganisms can be used as the sources of nutritional suppliment rather than as

probiotics itself.
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terococcus(9,10), Bifidobacterium(4) 501 AT=
o} Algout EE o A A 2B ALE-E = AT A el
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Y A& oA Yol Aok grhe Aol wafi, A4
A2 AME-E 3 9l AN R ESY] AAFARA
Hrhs oleld Aol st} shlc) o] A7 Uyt
Ao Alg-Ee ATAEe| debitF ol 2A &
BEA)7)=rbe] Hrbel] 2 ZES T3 AYE ), o]
£ A48 5E AWM AFARA 7o) =& 45
55 22 pH, |54t A O A 5
Eoll A AALE et #4l E coli 08 ¥ Salmone-
lla choleraesuisdl] W& AF JAHE A sl

EREITY

=
Py

AaA 2A A T2 AL A8 Bacillus%
FEZE B subtilis KCTC 1666(4 3 & 2 Ad =9
WA #28]), B. subtilis B11(¥] 23]€}, A=A, B,
sp. J11(A 43} sk, A7) skib), B. polyfermenticus(¥]
2R E oA AR, Clostridium ClL butyr-
icum KCTC 1786, KCTC 1787, KCTC 1871, KCTC
1904, KCTC 1905(KCTC 1786 3} 1871 i #] #o2
He] £32), Lactobacilluse L. acidophilus KCTC 3146,
KCTC 3149, KCTC 3150, KCTC 3153, KCTC 3155
(KCTC 3146, 3149, 31502 = =] 274, 3153 2
3155+ 99 Ao 2 X3¢ £28]), Saccharomyces< S.
cerevisiae KCTC 1201, KCTC 1426, KCTC 1552, K-
CTC 7928, J2(HId3}3l), 28] Aspergillusd2- A
oryzae KCTC 2114, KCTC 6095, KCTC 6291, KCTC
62028 AH&-EksdTh vt SR FollA HAF frd T oz
= E. coli KCTC 2618(Serotype 08 : K85 : K99 ATCC
31618)=} Salmonella choleraesuis(Serotype Thompson
ATCC 839DE AH-&3ksdth.

HiX| 2 Bt =2

Lactobarillus®) 34 2 N A vl ofwl 2= Lactobacilli
MRS(Difco, Detroit, USA), Clostridium-=- fluid thio-
glycollate(FT, Difco), Bacillus+ nutrient broth(NB,
Difco)E, Saccharomyces+ YM broth(Difco), Asper-
gillus+= potato dextrose ¥} 2] (Difco)7} AF-4-5 ¢l 3t ]
9 Wk 24L& Saccharomyces$} Aspergillus?l 7
4 30°Cell A 60rpme) S == R etsha A 12~2447}
wjoFsl vt Lactobacillus$t Bacilluse 37°CAlAl &
24Xt F-<t 60rpm- -2 A1 ' vl k3te] o} Clostridium
25U 24 A=A wlFE s} E coli 089
A® ¥l 2| = E. coli-§ Petrifilm plate(3M, St. Paul, U-
SA), S. choleraesuis®) A= ¥l 2] = bismuth-sulfite

agar(Difco) & AME3tH =0 A8} 3l ok
0.1mlE 0.9mi 0.85% NaCl#} 4] #d3HA Edel =
E3 o} 37°Cell A 24417k wioFslar Alfsl4ich 23
dwube} A wi R ol A A v ke FEL oF 1x10°9)
AEeko g2 25mle] HA vz A 37°ClAspergillust
Saccharomyces2] B k-2 30°C) 2 24~48A17F A 2] =
= ZBH60rpm) ¥ReF3ls ok

e =
oo 53

Bl oFgt ¥ 0.1mi9] i k-2 0.85% NaCl 4.9ml7} &
Al el Yo 2 42 F 543 NaCle] 3-8 o2&
A G AL A 1/509] w2 A 2 AL 3438 5,
27z} 0.1ml& petridishol]l ZEZ & ©}& 24~4847F &
ATFE A3 AT A I3 49
0.1ml-& 7AW 0.85% NaCl 0.9ml 57 3} &34 o2
Petrifilm plateell EZ35}e] 7] 27} 21 72wk o 7A
$E A QAo 2 F47) ¢ 50~2008 9 ol &
o] 9 3= petridisht} Petrifilm2 &2} o} 7] o) 314 v &
< Fate] de S-q ¥ 7S S

o1 AAolA pH M

d7% 50ml wRAl el 7 #& AEE H 30°C =&
37°Cell A 244171 vl oF3l et wF < 1mlE ZH7} 50ml
2] 213 £]99(1,000U pepsin/ml NB, pH 3 =+ 4)7} pH
79 NB-E-4(50ml, 7)ol 32 247k 52k 37°ClAs
pergillus®} Saccharomyces+ 30°C)ol| 4] & 2] A7 H
°]% 0.1mlE # 3 0.85% NaCl A< 34 Al A petri-
dishellA] woFata a5 At 34 e
Z A+ Kobayashi 5(12)2] w4 & H3 3 z1 o2 uj
ko9 pHE IN HCIZ 3 %+ 432 23 3l 7 pepsins
1,000U/ml=) £ A7}shdch,

EHELO| st MEd

0.22um= 3} A #¥ A=A FE4AHSigma)S 0.3%
A7Hat vk ol 1F A2 pHellA] A& F& A
8}l eh(4). 37°C(Saccharomyces®} Aspergillus W
2 30°C)el Al 244 7F ¥R eF %= 0.1ml2 petridishel] =2
33 0] 7 & 30°C T3 37°CoA] 244 7k vl of F v}l
W AFSE A

Aol ciet Mg

0.22um=. 42 A7 A HAH(Sigma)E 0.5%
71k v ok ol alF ¢ N 2] pHe} FE4bell A A&
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F& A E3t9 o} 37°C(Saccharomyces$} Aspergillus
i oF-& 30°C) ol A 2441 7% uieF ¥ 0.1mlE petridishel]
T8k 5 o] 78 37°C, 24413t vhoF & et g
£ &A%kt

thEE 4 iR

E. coli 08% 37°CellA] 24217} whoFd}t of-5 vl f)
ImiE, Y& 2704 Az AFA ] wlFd Imist
E£¢3 5 A NB, MRS, =+ FT =] o] 18 32 37°C(Sac-
charomyces®} Aspergilluse 30°C W) 2 24| 7k ulf
oFslgich. oju] A3 AFAl = AF AT FEAkel
A AR T2l gir}. 24417t F S fATL E coli
A€ i A] (3M Petrifilm)oll A4 wjok & 1 A48 5
At ol 2 A AEE FA gAHo R Hrt
st of2] o A ol A A S == 22
tt2 22 AFA HALE Al A8 2 iAo HAE
g )¢ o] A¥E Y7 B A RT o2 ALLSch

Salmonella 34 MY

S. choleraesuis 24 AAH A} - Aol A
3} Z+ o} Salmonella’d ® B %] 2 bismuth-sulfite agar
E AHEskd e

Znt 3

MM 2AM Bacillusel 7t

Bacillus®] 2 F& AF Az o] &5 e] olv] o
A AJo] #glEo] gl IApY YA = ot 4,

Zr=th aeba, oleldt 2AS 2oty A4E = B
subtilis®} B. polyfermenticuss tAF 2.2 A 2.4
o BAE AL

AR, AR 7)ol 7t =29 o) 5 #& pH 49 AdF
2o w2 ol 4] 247k St A A F AEES ZAIA
tH(Table 1). = A3, 2 AN FFEY AEELS FL B
subtilise} % strainel w2} deb oz, 53] KCTC 1666
3} J11.& Aehx| Fgct. o]5 F B, polyfermenticus?|

S gzl v]d] oF 1/2002 #aE o] 74 AE
go] Eotth 32 28 pH 322 ZANUE 9, B.
polyfermenticus+ W27l 8] 3} & 1/800, B. subtilis
B112 1/2,3009] 7}4&-& ¥t} B. polyfermenticus
E209% 23 EAE YA s ekt FFLE ol
24 2= 9l whE JAE-S Bo|7) wjitol A ZA
A 754 S 71 Felwt B. subtilis BI1E o
subtilisell B3] A&Eo] Egted, ol AdAHLR
pHell A 834 743l F55 Ad a7l dEd 2 2t

ol & 9lMo| AW B subtilis BI1Z}+ B. polyferm-
enticusE 8|8 A 7224 AHoRsle 71FE &
291 0.3%] B3 TR vk F AEES AL
Sth(Table 1). 2ol thE 2 3FA 9] A e 2], &
2] ZA 5ol A Bl19] AEE-S o 4.3% 2 polyfer-
menticus?) 1.4% 3t} ¢F 30l E9lich & EAH2- Bo-
cillus®] AA-& A Ashe, FEAtell N A AL Ba-
cillus Z5+o el ohg& 2t

o] Aol A 4 Y oF A7 ellA] & Alete B su-
btilist dubA o & bz} ©HEabe|] 74ebA] ot FF
9] ke E35lo] o] Eoll A 3HA o] Ql= 21 & HEFhe
o) b3l 2 4 glslch

Abat Al A FE& F2l8) 05%2] HA A
AAo] A9l Fxol A wjeksln 1 AEEFE 24
(Table 2). 7l AN 2] &x3}tell X B. subtilis Bl113} B.
polyfermenticus T <& 747, 1.27%10°% 1.8% 10°
2 3o FHAAS ArpelA] g dxT e 4 7 812
% 10°5} 2.06 % 101 W] 3] < 108) Z7h= Aeh. b2},
H Ao Zo] who okadylajy B AAEL oS T
o] 4R A% A F4) AR AMLEHE A

Table 1. Effect of artificial gastric juice or bile acids on the growth of Bacillus species

Viable cell no.(X10° cfu/ml)

. Viability
Strain
No treatment Treatment (%)
Acid tolerance after 2hrs of incubation at pH 4.0
B. subtilis KCTC 1666 2,200 0 0.00
B. subtilis Bll 4,700 6 0.13
B. subtilis J11 3,050 0 0.00
B. polyfermenticus 2,400 12 0.50
Bile acid tolerance in the medium containing
0.3% porcine bile extract after 24hrs of incubation
B. subtilis B11 3,000 130 433
B. polyfermenticus 2,300 38 1.36
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Table 2. Effect of 0.5% pancreatic juice on the growth
of some probiotics

Viable cell no.

Strain (x10° cfu/ml)
No treatment Treatment
B. subtilis B1l 8,120 1.27x 10°
B. polyfermenticus 2,060 18 x10*
Cl. butyricum KCTC 1786 2,050 - 7,600
Cl. butyricum KCTC 1905 1,400 4,000
L. acidophilus KCTC 3155 3,200 7,900
7},
A

 EEAL 28 3 Akt ol A Bacillusg AH-3)
=l A AALE 8= E coli O8 Y S, choleraesuis
o A AA &S 2447 EF vk F 2absloch
(Table 3). HA-F WA A A= B. subtilis Bll12= &
#7} 9190 X8t B. polyfermenticusol A= A A-7¢] &
=F dizTl vls o 1/5002 Ao} 848, Sal-
monella?l 7%, B. subtilis B119] 9 A8 -& v3t7}]
2 53971 g9y v B, polyfermenticus® A5
Aol 27 SalmonellasE 2T vl8 < 1/102
A= ek

olzidt A2 & v, in vitro A el A A B. polyfer-
menticus ©+& BacillusS Rt} 87 253 o] o]
Wi, AAF 52 A 2 Salmonellaell 93 A% A
AY = it wmh vl F W8 A7 o] F

col4g) - dely

1g< # 3] eppendorf tubeol @of U235} 3 37°Col} A
2717 B33 ¥ 7o AEE-E =A% 47 112%
Ze Hyoh &, EPAd & 4SS A ¥
TR A E 9GS iz o= Ao g vl 2 g &
Alabele] gte] obd Ex} A 29] £Al= pH ¥ 7
FAbel g AEE2] S5 AT 5 o] AFAR
A F2 7HsAE JRIdga griEgc

MIAMZAM Clostridium butyricume E7}

Cl butyricum# &2 37|13 2.2 A}A 4] acetate,
butyrates} & E-21 2l butyricing P4+t A2 o
22 glch(13). 2AM FEL Bacillus®he 2e] pH 3
2] AdF H YA AekA] EF 2, pH 494 & KCTC
178621 7% 0.6%2] AEES B Fo] FA5tx gl
£ A& pHell U238 X5 tHTable 4). 12
W, pH 40l AWl 2 0.3% ®EA4ke] 35 wix) o A
°F 10%2] AEES el 54t E A F3HE g
H(Table 4). g4, Abs} F54koll Ao FHo] 23
oA k2 Bacillusl 4 ¢ vHa71A] 2 dj 2T-¢l] )
3 2F 2.8~3.7v] o] & et A 02 Rol of Fo] A
Y doFdol} AA A2 Al gsle Aoz B
altH(Table 3). 4F, WA, 28|11 A% A F5
o] WAF Salmonellad] tgF 24 JA52H L 24}
3 A3} 244 7F i} & KCTC 17862 ©] #59) 48

Table 3. Growth inhibition of Bacillus subtilis B11 or Bacillus polyfermenticus on the pathogens

Viable cell no.(x10° cfu/ml) of pathogens

Strain - - -
Without coincubation

With coincubation

Growth inhibition of E. coli in NB medium after 24hrs of coincubation

B. subtilis B11
B. polyfermenticus

2,200
2,200

1,600
4

Growth inhibition of S. choleraesuis in NB medium after 24hrs of coincubation

B. subtilis B11
B. polyfermenticus

3,800
3,800

2,200
320

Table 4. Effect of artificial gastric juice or bile acids on the growth of Clostridium butyricum

Viable cell no.(x10° cfu/ml

Strain Viability (%)
No treatment Treatment

Acid tolerance after 2hrs of incubation at pH 4.0
KCTC 1787 1,720 17 0.23
KCTC 1871 1,560 05 0.09
KCTC 1904 1,800 0.3 0.03
KCTC 1905 1,200 5.4 0.45
KCTC 1786 2,800 17 0.61

Bile acid tolerance after 24hrs of incubation in the

medium containing 0.3% porcine bile extract

KCTC 1905 2,200 212 9.64
KCTC 1786 2,700 250 9.26
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Z}2} oF 1/35} 1/108 734A1A B. polyfermenticusl
£ PIAA] Eax] g fEld GAAEe] 9SS Btk
(Table 5). B. polyfermenticus<} »}2A7}A 2 Cl but-
yricum® ZAE FAshe ol BE A Sl B E
o] 417 WolAA] gro} RAs}7]7} Lol s, Ex}5ET
AR 2 EEo Foidte A AR AEESE
2 Fold Aoz luEr)

MM A Lactobacillus acidophiluse| B}

Lactobacillusé-& A A, A=, R T2 E9} -2 Al F
o] AzA F27 v Eo) T AFAZA FHFA el
71 & AEle] 9}, AR L acidophilus 55
9] Abel 3t AEF-L pH 40| 4] 40~50% FF=0]%l L.
o, 0] F 7P wl2 A 323 KCTC 3155+ pH 3%
4ol 4} 747t 22%9) 51%2) AEE 2 $)4kol wW$ 73
59L& 1o F9HTable 6). 221}, o] F& 0.3%
o] gh=abol = #okste] xTol wle o 1/10°2 2
7} §4 8] Zrashel cH(Table 6). o= & @F4kel ol
g eF5t BA) & Lactobacillus S|4} HeolE dukAal
Ao TH10). &2 22 T4 F54k(conjugated

acids) 2.2 o] FolA gl vl A Eo] TN RS &
B EAZ /AT o @5 EAlo) Fofsirta 1
28 8} 9lth14). o}vlx, KCTC 31555 ©]=# ’F =4
g Fol FFAY) At &gl FAS] FolE
Ro AR}, =7 Abe} @5Abel AW #& AR
of o] Zafslell A oF 250 O] A ApgHE A d = U
}H(Table 3).

gH, 0|23 A6 AW KCTC 31555 AT
(14217} & wof) == Salmonella(244)7t &3 vl
o)ot Al wiek 3 A8 Al & A A o] 5
fral o) S 100% A AA 7= A& BAHTable
7. L. acidophiluse A2k 5 wik o] pHE A3t
A7) 31, acidolin, acidophilin, lacacin BY] 344 & A
A3te Ao g delA Johlb). falde A AL
Q& gl oA |t 1447k whof E<t L acidophilus¥i
o] pHr} 622 HE] 4602 WolAlE ZS2 Ho}
pH 317}l W2 Falld A2ides F4E 5+ At
Sk, AT B3 Az AR AF-E 9
= vlo] 2 (AAAHE A% f5 A HE F
43~72A)7k2kel| E. coli O-157¢] 2= vtz B
u} olth(16). NAT 2 Salmonellacl W3 714 &34

Table 5. Growth inhibition of Clostridium butyricum on the pathogens

Viable cell no.(X10° cfu/ml) of pathogens

Strain -
Without ‘coincubation With coincubation
Growth inhibition of E. coli in FT medium after 24hrs of coincubation
KCTC 1905 720 810
KCTC 1786 720 260
Growth inhibition of S. choleraesuis in FT medium after 24hrs of coincubation
KCTC 1905 940 270
KCTC 1786 940 82

Table 6. Effect of artificial gastric juice or bile acids on the growth of Lactobacillus acidophilus

Viable cell no.(X10° cfu/ml)

Strain Viability(96)
No treatment Treatment
Acid tolerance at pH 4.0 after Zhrs incubation
KCTC 3146 850 360 42.35
KCTC 3149 950 340 35.80
KCTC 3150 1,900 780 41.05
KCTC 3153 1,300 620 47.70
KCTC 3155 2,700 1,380 51.11
Acid tolerance at pH 3.0 after 2hrs incubation
KCTC 3155 3,800 836 22.00
Bile acid tolerance in the medium containing 0.3%
porcine bile extract after 24hrs incubation
KCTC 3150 2,200 2%107 10
KCTC 3155 3,800 3x103 107
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Table 7. Growth inhibition of Lactobacillus acidophilus KCTC 3155 on the pathogens

Viable cell no.{x10° cfu/ml) of pathogens

Strain
Without coincubation With coincubation
Growth inhibition of E. coli in MRS medium after 14hrs coincubation
KCTC 3155 250 0
Growth inhibition of S. choleraesuis in MRS medium after 24hrs coincubation
KCTC 3155 185 0

28k 34 o] 4] KCTC 31552 &5 218l 2]% o
A& o] E frabet, It A B3 AlA 9} v
8 £ 9)E AR FHoldg Bo|xw it webA, &
FAke A3 A A FAL A o) AR ERY
¥ L. acidophilus?} Af-3l4& A Aste QA 24
A 7FeAdel des RoFErh

MARMZ M Saccharomyces cerevisiae ¥ As-
pergillus oryzae2| H7}

X183} S. cerevisiaedFE2 pH 304 247t =&
35

e B FAUri(A Iz BolA| $ts). = pH 40
Al Abell 3} A 8+A4 & pH 33} v] 528kl tH(Table 8).
ol 5 F whE AL Bl KCTC 14269 ©&A4te] o
3 7§ o] ZALE YK Table 8). Al FE3H= 22 0.3

% &4k Aole S cerevisiae?] AAS 238 k7t
Z7 N Z = ol olvtxE Al F e ol 222 FE
= A¥EE ER wEq A 2t NAFH Salmonella
& KCTC 14265} 2447} &3 wiFA] o] & R&ld5 <
747+ 55% 10°% 43x10°2. 2 =72 #441 3.3%x10°%
28x10°8.t} 2318 oF7ke] Z4] E3}7} gl cH Table
9). ¥, FF A AY oA S cerevisiae?} A71H
AREHE o} G e AEw He A5 1
3 A Abgkgo] 47t FrlEE A o2 B Egl
th(17,18). o] 8k A5 29 AME £l Ao
Egoojopgion o] 45y wilt BH|ELE 23
A BAE] fo7Y FAL 5o} o] EE AW &
A FHELB2 FAANAFLEA Fal o] Foloreln
o] 5 AA-S o AlstE A A3} o B How 3
o}

39 A oryzae2) BloF2 Aub Al FE2] XA | H]

Table 8. Effect of artificial gastric juice or bile acids on the growth of Saccharomyces cerevisiae

Viable cell no.(x10° cfu/ml)

Strain Viability(%6)
No treatment Treatment

Acid tolerance after 2hrs incubation at pH 4.0
KCTC 1201 620 29 4.68
KCTC 1426 940 34 361
KCTC 1552 750 36 4.80
KCTC 7928 380 16 421
J2 630 40 6.35

Bile acid tolerance after 24hrs incubation in the

medium containing 0.3% porcine bile extract

KCTC 1426 750 824 109.87

Table 9. Growth inhibition of Saccharomyces cerevisiae KCTC 1426 and Aspergillus oryzae KCTC 6292 on the

pathogens after 24hrs coincubation

Viable cell no.(x10° cfu/ml) of pathogens

Strain - - -
Without coincubation With coincubation

Growth inhibition of E. coli in YM broth(KCTC 1426) and in potato dextrose broth(KCTC 6292)
KCTC 1426 330 550
KCTC 6292 150 240

Growth inhibition of S. choleraesuis in YM broth(KCTC 1426) and in potato dextrose broth(KCTC 6292)
KCTC 1426 280 430
KCTC 6292 320 360




AFA2A 7H5A0) e vAEY Al 2 B4 439
3 Aete S5} =8 0w A3 2442k wlFE-2t E. coli A A, f-3d AFAR 2 73S
v} Salmonella®) A4 7o) 23518 %3t 715 A cH(Ta- Zolth. w3t S cerevisiage 9 A. orvzaee FAHAA

ble 9). o181%t A= A. oryzaest L acidophilusE MRS
) =] ol A) 30°C 2. 24X 7t &7 wh oAl L. acidophilus®]
T47} L. acidophilus®t #) & 2ol vl &l 1.3~1.7
1 Z7HE e AdAx Vet (A BelA ot
%) 79 & X119+ A oryzae?t AEE HFE
7ol o] AF ghell Al Wl Az} ghof WA A oryzae
2 Aol 22 E 3 oiAFY o= A FAEY
e A9E By o] AL wiF Fo A R E
A A. oryzae WA R &= FABA| k. e S
< 238 o 37HA 7542 A oryzaedl 93 A A
Al WA FFA4 Al v A oryzaed] #¥] &
27} 28 FAAA "AAHE A E2AAAE Bl
olol mta} Z71E ZHAbdo] iAdS A Yok 7
g 4 ook

S. cerevisiaett A. oryzaes EAE A E ¢ elV]
ol o] 52 AAov} Fhg A, mw A #7
A Ad ¢ ook =3 o] 59 AEAH A4 FE
ALE o] 482 Fd, AEE] MA e A &
5 7 )& S 9l7) w el AR 24 v g v A
2 A7

(] (13
= =

AdA AES f8 T2 F5E Ao NE RElH
Ad 23FF 759 WA, WESA, a4, A
2 9 Salmonella /47 4 A4 o] A= Aok pH 49
QlF-¢l HollA 242k ok F WEEL Lactobacillus
species7} 40~50% 2 7} ¥k 3 Saccharomyces+
4~5%, B. polyfermenticus®} Cl. acidophilum®) 0.5~
0.6%2] =01 t}. 0.3% BEHAEY E XA Saccharo~
mycesS} 2412 @ 8-& ubx] sk, Cl butyricum-<
) 2ol ¥] &) 10%, B. polyfermenticus< 4% A&
£ oy, Lactobacillus®] AEEL 1/10°58F2
2 ol dgicl @, A A g o] EAl= A VA E
£ 248 238 F= AL g walrh f39 Al
A AN A L acidophilus KCTC 3155% E. coli O8%}
S. choleraesus S T7 Wl oF3& o] Zhzt 144]3F, 244
7t Fof o] F FalTS AAF AATE BgleH B
polyfermenticusX= E. coli+ 1/5002, S. choleraesus
£ 11022 242 A A E. coli®] AA N w4 A=)
o2 Balth o]z’ ANEZRE| B pohfermenticus
ZF W4k, w4 WA, el o] AlA, A HA A AA
Aoz $5g AFAZ A7, L acidophilus< YN

el A ETE GNUA % g #@Ad 3 Ad]e] o
oF TFYLH AdE MR} Qlrhs B3g v]Fo]
oh2 AFA 2} A Arlsle Ao vAg o2 B
olct ole ¥t AsZ nigko 2 ko 2 A7 A9
AN rtoll e At F whEabel] 7HgF T} AE Y v £
encapsulation 59| ¢]3F ) t&Alo 2 R o] A=
w0} Sk A A} kA A o} So] sl A=

of & Al Aol

tlo
O f°"

L AR, 2 A1Z AA4a, W2l HAar HAAFANA &
olak SAbRe) WALA )5 A E9hera A, 27, 101
(1995)

2. AR, A, WA, e, F3A ol 24
W& Lactobacillus casei YIT 90189) WArAl wis). A
el E3tslAl, 23, 17(1995)

3. Hong, S., Kim, W. J,, Cha, S. and Leg, B. H. : Growth
of Lactobacillus acidophilus in whey—based medium
and preparation of cell concentrate for production of
probiotics. J. Microbiol. Biotechnol., 6, 128(1996)

A upzed, meddl, A, opAle, ARA, 7w, X2

SAFES ZEAHE A}, WA, WE2A, 3
AA WA v *P"d 14-233] #}, 24, 304(1996)

5. A4, olal S, 573 1 opvl At EF-EHe] Lacto-
bacillus casei YIT 90184 FAAE E ARl BA
= 93 AglelAEI A, 14, 421(1986)

6. Conway, P. L., Gorbach, S. L. and Goldin, B. R. : Sur-
vival of lactic acid bacteria in the human stomach and
adhesion to intestinal cells. J. Dairy Sci., 70, 1(1987)

7. McDonald, L. C., Fleming, H. P. and Hassan, H. M.
1 Acid tolerance of Leuconostoc mesenteroides and
Lactobacillus plantarum. Appl. Environ. Microbiol.,
56, 2120(1990)

8. Gilliland, S. E., Staley, T. E. and Bush, L. T. : Im-
portance of bile tolerance of Lactobacillus acidophilus
used as a dietary adjunct. J. Dairy Sci., 67, 3045(1984)

9. 9EA, WA, 247, F5A, o A 52 FollA
228 Enterococcus sp.8 5 /‘é ] ¥"—JE}. A el A B
3}3]#], 24, 393(1996)

10. Underdahl, N. R., Torres—Medina, A. and Doster, A. R.
: Effect of Streptococcus faecium C-68 in control of
Escherichia coli-induced diarrhea in gnotobiotic pigs.
Am. J. Vet Res., 43, 2227(1982)

11. Dare, R., Magee, J. T. and Mathison, G. E. : In-vitro
studies on the bactericidal properties of natural and
synthetic gastric juices. J. Med. Microbiol., 5, 395



440

12.

13.

14.

15.

Ot RO EREE R

(1971)

Kobayashi, Y., Tohyama, K. and Terashima, T. : St-
udies on biological characteristics of Lactobacillus: 11.
Tolerance of the multiple antibiotic resistance-strain,
L. casei PSR3002, to artificial digestive fluids. Jpn.
J. Microbiol., 29, 691(1974)

=7 e ALY A ETT 7R E D A
3%, p.28(1992)

Floch, M., Binder, H. J., Filburn, B. and Gershengoren,
W. : The effect of bile acids on intestinal microflora.
Am. J. Clin Nutr., 25, 1418(1992)

Havenaar, R., Brink, B. T. and Veld, J. H. : Selection
of strains for probiotic use. In “Probiotics” Fuller, R.

16.

17.

18.

19.

(ed.), Chapman & Hall, p.209(1992)

AdAF AGArg A cnpolxz] O-15749 2 X5 &
7}, wpolzw] ARG A (1997)

o]-&qd, of 8, A3}, WEFA AR FES] FH9
7} AVEA ) A of| vl X = gk 3k EE] A, 22,
77(1995)

wtE A, f-835], Al ARS8 AR fAabre
Fog7t A A 2 fAE vAE £ 5
ZAbet3] x|, 38, 77(1996)

A3, AEE, o8, ol AR I T Y
A & 4 e AZE W, A Ed e A
413} FA st R 3)(1997)

(19974 1¥ 1794 A+



