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ABSTRACT

Lactobacillus acidophilus isolated from the feces of a 7-day-old breast-fed infant was characterized to examine the scope
of its commercial use. Forty-three Lactobacillus strains, which could grow at pH 5.5, were isolated. From these Lactobacillus
isolates, 14 Lactobacillus strains were selected, which demonstrated more than 80% viability and homofermentative lactic
fermentation. Finally, 9 L. acidophilus strains (NB 201 ~NB 209) were identified as candidate strains based upon biochemical
properties, carbohydrate utilization, and cellular fatty acid composition. L. acidophilus isolates demonstrated a survival rate
of more than 80% when exposed to pH 2.5 for 2 h. In particular, L. acidophilus NB 204 showed a strong acid tolerance,
with a 71% survival rate even at pH 2.0. L. acidophilus isolates also manifested high bile acid tolerance; more than 87%
of the cells survived on agar containing 1% bile extract, except for L. acidophilus NB 206, which showed a 73% survival
rate. All L. acidophilus isolates were confirmed to have proteolytic activity; L. acidophilus NB 204 and NB 209 yielded
higher levels of TCA-soluble peptides and free amino acids. The /-galactosidase activity of the L. acidophilus isolates was

in the range of 1.97~2.45 units/mL.

Keywords : Acid tolerance, bile acid tolerance, breast-fed infant feces, L. acidophilus, probiotics

M B

o] AFAFE 23l probioticsEA A A Awr|E
o] AU, ©] 7]'%"1] uph kg ZAkFTRe] Q1A
oA Tkt F-8715S 71T § AW (Collins ef al., 1998),
W AF S AZed AHEEE B A
Aol Adk 7123 g&8o @A E3) 52 (Xanthopoulos et
al, 2000)F BEAAS Ea) ANHE F0) 4R (Imhof ef
al., 1995) & A w9 T 23 A4 71Fo] ok webA 2

4% probiotics =

* Corresponding author: Cheol-Hyun Kim, Dept. of Animal Resource
and Science, Dankook University, Cheonan 330-714, Korea. Tel:
+82-41-550-3656, Fax: +82-41-550-3604, E-mail: hichkim@dankook.
ac.kr

45

el Adxe s A, e HEY, 3, AF
4, QA & 2 AL 2 #8 =2 AT ) 2 71EH
SAF M AR, B5d 54, A 2 fF5 T
A BEH F) Tol I L E ook Frk(Holzapfel

y&oﬂ}\-] I 7]‘:_.1 =13

I} 715S FAT dHlA &
gate Aol 7 F2F AAdA M, o2 Sl8) T
9] i, 92, 2ol BE % QY S gg Aol

ZI&A o2 QT Frh(Fuller, 1989).

& Schillinger, 2002). 1
fai7] gala FaA @

=
5

AP A 1d A=2F H9 91 9] pHYE 1420 5
of o]22] FHM, flo 4=l FHHH I FHE

A o] g a el oJsf 9] WHEE 2 pH7} EobAAl ¥ o

ko] AE7HsAA2 BE =obAAl ® th(Pochart et al,



46

rot

FERI87120=r3 X ®M303 HI1Z(2012)

1992). o1& AFAEN 3l L acidophilus= pH 2.0~2.5
2 2717 WES 5 10° cfwml ©]4 AEF T BRuEo
™ (Conway et al., 1987; Shin et al., 1999), =3+ L. acidophilus
o] g5AF U4 o] o lactobacilliol] B8l v - =A Ve
probiotic 2 241 2] QFgAJ o] Fojuptial 31 tHChow & Weimer,
1999; Kang et al., 2001; Shin et al., 1999).

FF A Zakte] i3 54Q 2] A4S 5
gAY A 75 BERAFY FVE FHES o= I
E7HA3sE 9lolth. Akt 9 A EE AA F 7t
A2 A WA Z= phosphoenol-pyruvate-dependent sugar
transferase system(PEP-PTS)2. 2 F©] lactose-6-phosphate
g2 MEUZ o]$¥ &, B-D-phosphogalactosidaseol| <]
3tod glucose @t galactose-6-phosphate 2 3l = 27, 1 M| -
0 2HE 4 Me| Bato] AR TKDills er al., 1980). F ¥
A 7d 2 proton motive force-linked transport system© 2 -
o] free sugar FENZ A XY ZE o]F ¥ F, [-galactosidase
o] ¢J3}e] glucose®} galactose 2 7F4-3l ¥ th(Poolman et al.,
1989). 529 homo ZAtrs ZAWVF 3 S thermophilus,
Leuconostoc ‘5~ proton motive force-linked transport system
< o] &3ty TS o]&3TH(Poolman, 1993).

o2 gt fg AL =4 ZFol= QS| hetero AAHUE &
A2 F-FHALEA = lactate, ethanol, acetate 2 CO,E Ad
AASHA =W, L. acidophilus®} 732 homo RAHT S RAAH2
dH ] #HE AH A E glucose”t Embden-Meyerhof(EMP)
HAAZE 53 pyruvateZ 337, o) FE 2] homo Ak
wE Zakdo] $HF38kal A lactate dehydrogenasedl <3l
oF 95%7} ZAFC ®E HBEH, o] & Bl AdE A W
AfAEFS 0, 24 ¥ dF MM F2% 4TS 3
3HAl ®tHAlm, 1982; Ostlie et al., 2003). 1] 2 FEthAtek
HEo] T Fall5 ZAkdo] oA 53] 98l
A ARl 54 F9 shuE, Reiter?} Oram(1962)-> 3141
oA S AFoll Slo] oy 7k g Fart SEH, 1
FToAME 53] QA ofn|iite] a3ttty sttt 1
v fl frElobr| ot o] B8] = ZlAkto] wh
2 S ol E TESHA BoEE HAEES o
Ao 24 AolalE ol &3] g8 FaES HEtolE
7HA] A Al ZHE 43S T peptidaseol] o] Al ofw]
27k Bl etE 9 9 proteolytic systeme 7FA L 1S
™ (Tamine & Robinson 1999), =3+ A7 SF 8 49} A
zde] gl B A E o] §ate] Alolils Fall L, Al
o HEPo] B8} opn i AbS FF kY] Wil Haf SE
BEXe s8R Zito] vid Fal 5ol a8t
B35 @) tk(Salminen et al., 1996).
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1. Lactobacillie] £2]

ERE A Jde AT 744 2Aofe S T+ WA
Bo 2 23 3ke] 0.02% sodium azide(Sigma Chem. Co., USA)
7} A7¥E pH 5591 MRS A8 <] (Difco Lab., USA)e -2 S
2 JFsh, W AdEolA AEHAR 23T Lactobacilli €]
221 98 AlMole] B A5 37TColA 2441 7F vl o3t
% lactobacilie A8 A o2 F2]5}7] 93l dextroseE maltose
Z AL, 0.02% sodium azide’} 3 718 MRS $Hz1 3 huj
A(Difco Lab., USA)ol| ¥ Fo]2 B4k E= 3Lt 37Tl A
oF 37k ml kst & MRS SHHuIA] ol veld 54 A<
g WFo)Z A F3te] MRS HA iR HE 312,
Al kel = AR FFEES 4,350xgo A 1587 44
2](J2-21ME, JA-20, Beckmann, Germany)s}o] 773 oS A
st 3 25 mLY 12% ©A(Difco Lab., USA)2} 2.5 mL
MRS HA A E Lo &3tk b Aol A2 wj7HA]
—60Coll A BE#stlon, #e8 #FE52 538l 37C
ol A 23] AlthulFsted pH 2.5914 AAEE0] F 80% ©]4
o], homo B4t LEE 3t T E T4 AEete] Ao

A3

flo

o ¥ ofr 0 ¢

EM B4

+ crystal violet N0 2 2] #F5 ¢
A et F 338k v A (Leitz Ltd., Germany)S ©]-83}o] Adks
14%-9] lactobacilli®] FEE 23t3, Gram 4, 15T 45T
o o] A% of -9} catalase /4] o F B 37Tl A 24A17F
Hj ek 5 A X] 3k MRS vl 2]l A hot loop A1 8-S 53t gas YA

ANdS A

3. & o|23M &H

A 145 9] lactobacilli®] T 184S 437 FI3l
API kit(APISO CHL, bioMerieux, France)S ©|-&3}o] 495 9]
T IHEAES skt Al #FE MRS AR A 16
Al ZF vl FS F 0.1% peptone £ S 2 A &3 oFS 2 o3t
H&E 3|43t AP kite] ARl et HEHS e
API 50 CHL Bl Aol HF3lod stripS THE Tha 37TollA] 484
ZFajekst = A Wsks #Eetl o, A3 A= Bergey's

manualZ} API LAB PLUS >~ 2 T3 (API50 CHL, bioMerieux,
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France) & H| W #4135} 5. LHAIM =X
RIEN

4. ZH X4 = 4.

22 AL 18 AHE 14F 9] lactobacilli®] A4 AW
2 2A S 39 01, Rizzo 5(1987)2] WHS dX 7
Adste] okt 2ol A28tk MRS YAl =] ol A 16~
+ 5 17,400xg % 10T7¥ AAEE st Aozl
TAE B SHTE 238 AlHE 5 FHa4x6831eH, 5
A D29 74 20 mg 15 mL A @Dl L& ¥ 45 g NaOH
o 150 mLo] WerE S/HRTE 42 Artete] Alxzd A
&S 1 mL H7heE & 5~10%7F Z3shAl wRtsked
100 C°ﬂ*1 3027 doA A ZAZAREE AA
23 WZstkal, 6 N HCl 325 mLQ]- 275 mL H &
&3 E methylation £ 2 mL 3 7Fg $ 80CelA 10
x2]ste] 84k} methyl-tert butyl etherMTBE, Sigma
Chem. Co., USA)E 5F T3t &9 125 mL H 782
X A8 et 1087F BEAIZ § A LkE FE5
Aol LMo 3}= BES pasteur I3 S o] &3] A7 OP
3, oo 0.25 N NaOH J‘L@H 3mLE %ﬂﬂ 5 5EZE Rk
SAA FEAGAES IF SHE AAT T FF NaSO,
(Junsei Chem. Co., Japan)S' A7yete] RS AAS I 4
AEE stk Bkt A 2AE EA 6] flEA
HP G1512A auto sampler”} “d-2FEl HP 5890 Series 11 gas
chromatography(GC, Agilent Co., USA)E AMHE3I 2, #4
Z7& Table 13} 7t}

Table 1°] Z71o we} S5 2Ake] A Aake]
Z/3¥] & 53l Sherlock microbial identification system(SMIS,
MIDI Inc., USA)S ©]43tq T35
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Table 1. Instrument and operating conditions of GC for the
analysis of cellular fatty acids in L. acidophilus isolates

Detector FID

Ultra 2

(Agilent Co., USA., 25 m x 0.2 mm id., 033 zm
film thickness)

Split ratio: 100:1

Column head pressure: 9 psi(H,)

Column

Flow rate Air: 400 mL/min
H,: 30 mL/min
Make-up(N;): 30 mL/min
Inlet: 250°C
Detector: 300C
Temperature

Oven: 170C to 260 C—hold at 260C for 18 min—
5C/min to 310 C—hold at 310°C for 1.5 min

Injection vol. 2 pL

A AE S Hood$} Zottola(1988)2] Wl ulg} MRS
AA WA AN A 16~18A17F vl St L. acidophilusE 4,350xg
2 15%7F dAE et s A A T 0.8% NaClZ
84313, 10 N HCIZ o]-£3ko] pH 2.0, 2.5 ¥ 7.00.2 77}
%49 0.05 M sodium phosphate $&&40] 107 cfwmL 5
Fol 51 5 Z“‘Pﬂ'ze HE3IL 37 ColA 2417 F<t )

Ahn 5(1999)2] ol we} 16~18A17F w43} L. acidophilus
£ 1% bile extract(porcine; Sigma Chem. Co., USA)7} 3 7}¢
MRS A AR 1% HE3dhe] 37CAA 2417 v %3 &
AEES otElo 22 2 93] F4319

Logio number of

% el viable cells survived (cfu/mL) 100
survival = x
’ Logio number of initial

viable cells inoculated (cfu/mL)

7. ScheiEl Hijsle =4

L. acidophilus®] 5 3 F4E well
diffusion & 7Nt tha3t o] AFEATE Metal
boring cylinder(diameter: 8 mm)E 3} petri-dishol] Al 2
T 1.6% A ﬂﬂuﬂx]é ol A Has Axsta,
cylinderg A AS & well®] sletel EXF FHuAE 30
pLA Fdste] Fdstidh. AL L acidophiluss 7+
welloll 150 pLA 4313, agar HH-S 4°Coll A 12417 ¥
218k tha 37°CollA 244178 vl Fek § T ehs HEsilth

=
lo
Ho
uy}
=
i3
i M

8. TCA 7I2AM HEO|E 4 K2| ofo|Al BEAM

0.1~0.2% yeast extract”} H 718 8% Y Ao MRS A
Hj o A 16~18A1 ZF Wl &3t L. acidophilusE 1% & 3h]
Zk7} 37Tl A 24 R 48A17F vl kot itk vl kol 2.5 goll 10
mL2] 0.72 N TCAZS H7}ste] £33 & 70T 32439
A 2027 WA & E}Q 4350xg® 1587 QAR 3}, 2.5
mLe] NS FHgk & 5 mLe] SCSHP &9 (Sigma Chem.
Co., USA)S #H7tete] £3sta, 3ul= 84 E 1.5 mL9
Folin-reagentZ 3 7}5}<] 2~3i7‘} sk Ao &
NS 30T g2 3087 XS F 650 nmeoll A 5

B (UV-Visible spectrophotometer UV-1601, Shimadzu Co.,
S48tk A5 9] TCA 7HEA el d 2 felo}
v ieA4t FEFS Ltyrosin 2] EFFACZRE tyrosine

e pgml) 2 Ve T

Japan)&
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9. [-galactosidase M &H

MRS A A )R] A A 37CAA 244 7F vl k= L
9] [ -galactosidase®] T2 Miller(1972)2] ¥H-& 7 A3t
Algstdth dolzl i kel S 17,400xgE 1087 LA
ate] #AE 35T F, Z ¢5 (60 mM NaHPO,, 40 mM
NaH,PO4, 10 mM KCI, 1 mM MgSQOs, 5 mM 3 -mercaptoethanol,
pH 7.0)2. 2 23] A H3l7, 1 mLe] degdoz w5t} 50
#L2] 0.1% sodium dodecyl sulfate(SDS, Sigma Chem. Co.,
USA)Q]- F 9-2-9] chloroforms #7138t Tha

5 37TCoA 587 WA A A 200 1£Le] o-nitrophenyl-
D-galactopyranoside(ONPG, Sigma Chem. Co., USA) £ (4
mg/mL in 0.1 M phosphate buffer)S 713t th WHSAIA
Tk o] vEhE ol 8] WhEAIZES 7] =3FAL 500 «Le)
1 M Na,COs(Sigma Chem. Co., USA)E 71t WS =
AAZL F 4T A 1587 17,400xg 2 FAlE-Elste] A EE
AASEL 420 nmel| A FFE=E A8 o] W e
B -galactosidase &2 tha3 o] ALtsl sl

aczdophzlus

52 ¢ =%

1,000 % Aspo
V xt

Aso : 420 nmoll A F3 5, Vooulkd e F §o] ¢ 84

B -Galactosidase activity(Units/mL) =

A 794 Aokl oA pH 55004 Aol 7Hs
gk lactobacilli 434+ E w28t oM, ©]F pH 2.5¢14 A
ZE80] 9 85% ool WA homo ZAF WEE = 147F

£ 1A} Adrete] Asteha 542 Rl

132 A 144& 59 ¥E54¥ —‘21*3—8— Table 29} 7
o, ¥ #FE2 Gram FJ 9] 7+ = catalase S A

Table 2. Characteristics of fourteen Lactobacillus strains isolated
from 7 days old breast -fed infant feces

Characteristics
Morphology Rod
Growth at 45C +
Growth at 15C
Catalase production
Gas from glucose
Growth at pH 9.6 +
Growth at pH 4.0 +

AF8IA] e 45Tl e & Ao, 15TAE 4%

A ersiel.

2. ¢ o] 34

12} ARkEl 14455 API kit(APIS0 CHL, bioMerieux, France)
£ ol&3l & wE AES AAIg A3 959 L acidophilus
(NB 201-NB 209)= '3}, Bergey’s Manualol] A Al
22%9] F o]&-Ao) ule} Table 33 7] 371 grouplZ #
F3R . =, Group 12 L. acidophilus NB 204, NB 205 &
NB 208, Group 2= L. acidophilus NB 201, NB 206 ¥ NB
207, Group 3+ L. acidophilus NB 202, NB 203 ¥ NB 209%
Zkzy -5

3. A X|Hi =M

=8
F ol 84E B8l &A% 9% L acidophilusE SMISE
o]-g§-ate] A4t 23S AU TH(Table 4). ot A3

Y FA AL 24 Foll A oleic acid(Cisi) el 3ol

Table 3. Pattern” of carbohydrates fermentation of isolated nine
L. acidophilus strains

Carbohydrates Group 1 Group 2 Group 3

Amygdalin - + +
Arabinose - - -
Cellobiose
Esculin

Fructose

Galactose

+ o+ |+ + o+
+ o+ |+ + o+

Glucose

Gluconate

+
+
+

Lactose

Maltose + + +

Mannitol

Mannose + + +
Melezitose

Melibiose

Raffinose

Rhamnose

Ribose

Salicin + + +
Sorbitol

Sucrose + + +

Trehalose + + +

Xylose

Y+ acid produced, -: acid not produced.
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Table 4. Cellular fatty acid composition of L. acidophilus isolates

Composition of fatty acids(%)

Similarity

Strain
C14:0 C16:1 C16:0 C13:1 CIX:(] C18:2 Cl9:0 cyc (%)

NB 201 21 45 69 463 32 43 113 82
NB 202 24 48 75 511 31 41 116 88
NB 203 26 51 64 423 28 43 123 64
NB 204 21 49 7.1 482 34 47 108 53
NB 205 28 43 73 448 31 52 116 61
NB 206 2.7 48 67 423 33 43 108 81
NB 207 2.6 48 73 465 3.1 45 121 66
NB 208 23 46 75 474 29 42 114 58
NB 209 28 47 69 462 32 45 116 83

40% oo & 7P #A v o, thx S 2 11,12-methylene
hexadecanoic acid(Cio.o ¢yc) 2 palmitic acid(Cis0)2] BlE&©]
2 =9k, myristic acid(Ciap), palmitoleic acid(Ciq.1), straric
acid(Cigo) 2 linoleic acid(Cig2)E 2~5%2] Hu] S Yeh)
ATt
SMIS library€}o] AV & &1k A}, 959 L acidophilus
Z 45L& L acidophilus2A 80% ©1°39] FAMI & YERN L
o, UMZA] 55 L acidophilusZ4 2] §AH32 50~60%
HZ 9oy 2 LactobacilusZ241 2] A 2 YENYA]
%ol L. acidophilus2 4 21734
FrAg o] W2 A dAE F &4 EE GColl AHE-H
= gas 9] EQFH O QI3 retention time?] A% 2=k
of 93k 2o g MZE Y. Rizzo 5(1987)¢] H 7o 2]std
lactobacilli®] A AWy 248 B2 A3, L acidophilus
9] 79 oleic acid®] $Fo] 41.7%=E 7P =A sk, o E
Aike] 2% o] AP AHet FAteHAl UERE O,
53] Aol AHEHE THE lactobacilli®] At A M2
FAI O] 70% ©1 402 =9k, L acidophilus®] w3 A
242 OE lactobacillie} FAM o] YEREA] gkt
3 st 2 AE Aot dA s
A 559 dA AR T FHASE oleic acid®
Shgol =4 vebd 21 wiA] A CA 71R1E o E A
Z}+ =)™ (Johnson et al., 1995), Rizzo $(1987)2 L. casei, L.
plantarum 2 L. acidophilus®] #3& 7A3state] F48131-& o
Cio oyl Z73YN7} 35~39%=2 A UElst o, L bulgaricus
o] A% ZAHTE B3%E FO AL g S, ol L
bulgaricus®] WAHdo] thg 5ol Hla Foi4 22 AS
8] Crog @ FHEFH WA Ze] A S A 718k
T}, T3 Fernandez Murga $(2000)-2 L. acidophilus®} 72

B2 Gram YA H O E B A o] Al xdte] A8}

7] wizell o]l gk A ukitel] ofsf Mol Qbg o] A H
ot 34tk Peltrochche 5(2000)2 Pl &2 Al Xu-2 <l
A} Gl A R o] RojH I, AXHE A= AW
< 9F 3007 oo E wig thFEhH, 10~2470 H =9
DAFERE o] Fo|A QA TIEe] Aol, o]F AR A,
371 % cyclopropane®] 7 SOl Wl Genus FFoll A
02 At 2AS 7, AR OE 0 nAES &
&S AAR TS Ll ZRFAQ 2ol 7 vER] w)
d EAS T A EY S Bl

HE RN Yol vs) 245

w2 g

o

4. WAk

pH 2.5 2 pH 2022 ZA¥ MRS #jxoA Ads L
acidophilus®] W44 S 23 3s A3+= Table 59 YERE v
o} 22t} tFE2] #37F pH 2.591 4= 80% ©1A+e] =&
S B2, pH 2.0914 = F 40~50%2] A=&S B
I 3 L. acidophilus NB 204= U 2Hd o] =0} pH 20014 =
71%2] =2 AEES HAHEE #F7F pH 25914 80%
o]4te] ELS B Oom, pH 200 4E Bt 55%2] AE
&2 EAO Y L acidophilus NB 204+ W4HA o] =0} pH
2004 % 71%9 =2 AEES EAT.

At A 1d A7t =W 999 pHYF 14~20 F
of o]28 kg, g 2 Ee] FY=HY FI A E
A o] - a ol o3l 9] HEF2] pH7F EolA A o]
FHkd o] AE7HEAS TS =olA| A F ThPettersson et al.,
1983; Pochart et al., 1992). =& 9174 &4 &2 AFAIZH

Table 5. Survival rate of L. acidophilus isolates incubated for 2
hours in sodium phosphate buffer adjusted to pH 2.5 and 2.0

Counts of L. acidophilus(cfu/mL)

Survival

Strain Beforf: . After. rate(%)”

incubation incubation

pH 7.0 pH 2.5 pH 2.0 pH 2.5 pH 2.0
NB 201 8.9x10"  7.8x10°  5.5x10 87.6 61.8
NB 202 5.6x107  47x107  2.4x10’ 839 429
NB 203  7.6x10"  6.7x107  3.4x10’ 88.2 447
NB 204 8.2x10"  7.1x107  5.8x10’ 86.6 70.7
NB 205 3.1x107  2.5x107  1.6x107 80.6 51.6
NB 206 4.4x107  3.8x10"  2.4x10’ 86.4 545
NB 207 7.3x107  6.1x107  3.5%x10 83.6 479
NB 208 9.2x10"  7.5x10"  5.4x10’ 81.5 58.7
NB 209 4.8x10"  4.1x10"  3.1x10’ 85.4 64.6

" Each data indicates the mean of triplicate.
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= W XA ==, SR
& FH A %%4?} Az, A3 F 450] A 50%,

o] b oF § B F3shH, olw 7t
X] 9149l pHE 2.7 ¢ J 2 fFAET 83 th(Martoni e
al., 1987; Berrada et al., 1991). Conway S(1987) L. acidophilus
7} pH 2.5914 10° cfwmL 7+ &30, 10% 24771 9
N o] pHE F5AA L. acidophilus®] AE&S A A

1 3FATH Marteau S(1997)2 Q1F 99 A% ot

w23 A Ats FAAIH S Ads A3
Bifidobacterum spp.2} L. acidophilus 2.t} W2Fd o] <
o7 4#A L bulgancusﬂ- S. thermophilus=. %2 7} A4
A Aol A Egatlom, o= 2]92] pH7} pH 3.8
oo E FAE W %J’POP»J] “ﬂ%ﬂi Blakgto] AE3H
Fefel A 2ol E=gatr] fsiAle 271 35 717k 8
= SUREASES 3o e 3

Shin 5(1999) gh=<¢le] ErHo| A #2|8t L. acidophilus
o] WA S #¢l1d A3t pH 2,591 45 ¢k 90% o] 4o =
S AEES Yo pH 2004 E 7] HE Fx9l
107 cfmLel A 10° cfwmL o|3+2 AEgo] F23) A5}st
Ao, A L acidophilus®] 735+ 73] AME3st= AL
2 Uehd, o] AdolA vebd ti -] Lo acidophilus®]
WA =& A2 E AZEAth Kang 5(2001)% =<1
o Eoll A ®2)38 L. acidophilus2) WAHA3-S 3F1dk A3}
=53] AF-= pH 2.5 4 317 F3F 100% =3t
w2 2] 79 40% oldte] BEES Vel o] #5oll
et Wikgo] wl-g- Zpol7k AATHAL ST

T3+ Hood$} Zottola(1988)> Lactobacillus %= L. casei®} L.
acidophilus 52 WAHdo] =0, 53] L acidophilus®] 73
$- pH 2.091 4= 30~45% J= H=312, pH 3.091 4= o
%s‘— MEFE P02 1 Taeh Rizo S(1987)S o] &

T Wi o Apelol tial Al A EZE O Ciop ey

%}%k*} Aol ATk ST

L

(&)}

. EHEM U
W L aczdophzlusa bile extract’} 1% 7Fg 8] =] ol
H st 2 WS 543 A3 Table 63 2t
A 75 % AEEo] 712.7%E el L acidophilus NB
206= Al tift o] F7E AEEe] 85% o FoE
T et FAA o] 7ol =5 AR UEHETh
&2kl tigk Aol ket 43 "HaAtel fle wiA
M= o] e #FH AL Wi (Gilliland et
al., 1984), 7+l A frefishA] %+ lactobacilli®] 73-- 0.05%
olate] HEAte] T wiA oA & A 7de] oA = H(Gilliland
& Speck, 1977), L. bulgaricus 2 S. thermophilus<t 7o] g

X
z
= Nlﬂ_‘aL

p

Table 6. Survival rate of L. acidophilus isolates incubated for 2
hours in MRS broth containing 1% bile extract

Counts of L. acidophilus(cfu/mL)

Strain Before After Surv1vall
rate(%)"
incubation incubation
NB 201 8.9x10’ 8.0x10’ 899
NB 202 5.6x10’ 4.9x10 87.5
NB 203 7.6x10 6.7x10 882
NB 204 8.2x10’ 7.1x10 86.6
NB 205 3.1x10 2.9x10’ 93.5
NB 206 4.4x10 3.2x10' 727
NB 207 7.3x10' 6.6x10" 90.4
NB 208 9.2x10’ 8.0x10 87.0
NB 209 4.8x10" 4.2x10" 87.5

Y Each data indicates the mean of triplicate.

N FiEHA] b ZAakFS 0.15~0.3%2] oxgalle] H7He LBS
iR M = AAekA] Eales 202 H 15 S tiKobayashi et
al., 1974; Khattab & Abou-Donia, 1987).
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Fig. 1. Protease activity of L. acidophilus isolates on skim milk
agar plate. (a) 1: MRS broth, 2: Distilled water, 3: NB 204, 4: NB
205, (b) 1: NB 206, 2: NB 207, 3: NB 208, 4: NB 209.
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L. acidophilus
Fig. 2. The amounts of TCA soluble peptides and free amino
acids resulted from degradation of milk proteins by L. acidophilus

isolates grown in 8% skim milk medium containing 0.1% or 0.2%
yeast extract for 24 hours.
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L. acidophilus
Fig. 3. The amount of TCA soluble peptides and free amino acids
resulted from degradation of milk proteins by L. acidophilus

isolates grown in 8% skim milk medium containing 0.1% yeast
extract for 24 hours or 48 hours.

Table 7. [-Galactosidase activity of L. acidophilus isolates
cultured in MRS broth at 37°C for 24 hours

Strain Activity(nmole)"
NB 201 2.11£0.02
NB 202 1.99+0.02
NB 203 1.97+0.02
NB 204 2.45+0.02
NB 205 2.22+0.02
NB 206 2.02+0.02
NB 207 2.21+0.02
NB 208 1.98+0.02
NB 209 2.14+0.02

Y Each data indicates the meantSD of triplicate.
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