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ABSTRACT

Two strains of pure lactic acid bacteria capable of forming both acid and slime were isolated from the kefir made of goat
milk. The isolated strains observed by morphological and physiological properties, and their 16S rDNA partial sequence
were identified as Streptococcus salivarius subsp. thermophilus (LFG-1) and Lactococcus lactis subsp. lactis (LFG-2) with
over 99% homology. The optimum temperature of Stz salivarius subsp. thermophilus LFG-1 for growth was 40-45°C, and
its generation time was 40.6 minutes. The final pH of cultured broth by Str. salivarius subsp. thermophilus LFG-1 and the
commercial strain Str. thermophilus Body-1 for 24 hr at 37°C were 4.30 and 4.55, respectively. The coagulative activity of
Str. salivarius subsp. thermophilus LFG-1 was almost as strong as that of commercial strain Str. thermophilus Body-1. How-
ever, the LFG-2 strain showed lower coagulative activity than Str. thermophilus Body-1. The survival rate of lactic acid bac-
teria were between 22-29% in 0.3% bile extract. At pH 1.0 all of the bacteria were killed, and most of lactic acid bacteria
died against pH 3.0. However, all lactic acid bacteria survived well at pH 4.5.
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1972y A28 dFHE Ao Azeke] 1240 #
Alell we} slime, capsular, microcapsular®] 37} Hej=
BRI ol 43I MEL] tFdA (exopolysaccharide:
EPS)e} 3t5att. o]2lgh thdRol ti3iA Hur 5(1995)2
Al R oA AFEE2A poly-Shydroxybutylate
U glycogen 0] loH, MEH TFFe= X 74

AER1 gram(-yd9] lipopolysaccharide, £5.9] & -glucany}
22 JEo] e, EPSE MEH F¢o & dA5)

Aol A28 9)Ro] HAFe2A SRS vAEY 13+
22} g akEole)al 8}${tH Wiseman, 1983; Beveridge
et al., 1991).
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Pseudomonas sp., Acetobacter sp. 18)3L Escherichia coli
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Tl tig A7t AAIER0H, EPS Agtol] fATE o]
|3l A7 vEATBerg, er al., 1993).

3HA, kefire ITAFEAY Q4ke) 42 WEHE 95
oF A 2 HYH S0 FUEE AMEHM, kefir grain
olgl EEle o8 /9 A aedArt $53 o
FAE 2ElEFo g AFSIIT) Kefir grain® o8 279
HAEEC] HA3E 7R gEFol sl $RH] e
o, Q) oG WAATOZE Lactobacillus kefiranofaciens
7} 28 585 ot o] 5= HA IO F glucose
2848} galactose 3¥-A7} HHEE o] AR kefirand A
AHtth(Jeong, 2004). £ A= ANFFE o] &3 1A
EEf Az HEAE A A A EPS A
o] ¥& fMAtS AEE BEFo 2 AkF kefir AFOT
e A AT slimeB ol 3 752 2E T4
stRoH, o5 A8 EAT 4 B gEa S 24}
3l 184 ARk STEE MRS 93 7% AEE
Azt skt
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A AR kefir E2AE(DMI Biotech. Co., Korea)
S 2RE S EEEiden, i 37 H
MRS brotholl 4] 30°CE 48A)3F viFa}ar, wjdeR-S 10u)
Aoz 843 & CaCO,S 713 MRS agard] 0.1
mlA PREIS] 37°CA] 484171 vl eFslal T glo)
ARE e AHYA Ao BLsidch 29 o
FE FYXA9 MRS agardll WFolz M HES &
37°CollA 48712 Bt 7] wljoksle] ik AjAdo) $-=
3 s o Adata, QA Asstd Ay 2 En
73 BEE B3l BAAR] IFE HAF et Ags)
Qct. =3 HIRE S5l AL dFEE St thermophilus
Body-1 2 Str thermophilus TH3(Chr. Hansen, Denmark)
£ AHSSIT.

16S rDNA H€7|Md 24

DNA# 2= e TAolA Wizard Genomic DNA
Prep. kit(Promega, USA)YE A3} chromosomal DNA
E ®E3tH o, 16S IDNAS SEA1717] 918t forward
primer(27 mf) : (5-AGA GIT TGA TCC TGG CTC AG-
39} reverse primer(1492r) : (5-TAC GGT TAC CTT
GIT ACG ACT T-3)E AHE-3}lY PCR(polymerase chain
reactionyS 833}tk PCR 712 0.5 uM primers, 200
UM deoxynucleoside triphosphate, 10 x PCR buffer 10 pL
9} 2 unit Tag DNA 8 E 24 (Promega, USAYS H7}sl
HE RIS 100 pLE 3 94°Coll 5B A £ 94°C
olA 30%, 55°CAllA 1&, 72°ColA 12 30%Z 30 cycle

< WHEEg o, 72°Coll A SE3E RS & FEEATH
PCR YF-2HE-2 2% agarose gelZ2 FH7|%95S AA|5H]
sl o, F2A siE2AY qualiyE A 3H7] At
&] GeneAll® Gel SV kit(GeneAll Biotechnology, Korea)S
AHE-Ete] GAIF F sequencingdl] AHESFATE. DNAS
sequencinge ABI 3730 A5 7142 #4715 o]83t4
o Lane $(1985)3 Hutter 5(2003)8] wWHol we} 4
)3t} 49 A= NCBI blast(www.ncbi.nih.gov/blast/)
9] databaseE ©|-8-3to] FZARSIAT

FAH22] Scanning Electron Microscopy(SEM) #H&
SAEe] el Williamse} Davies(1967)2] BHHol| 9]
sl BFEP oM, &5 T2 MRS agarii|oA 37°C
2 72AZE B et Hgo] Y FES 5x5 mm
718 ddsle] A g2 AHSIIT Alg 8-S 005 M
sodium cacodylate buffer(pH 7.2)Z ©|-8-8}d #|=3+ 8%
paraformaldehyde®} 2.5% glutaraldehyde-& 2ol H &
4°Coll A 2417 F<F IHAIZTE. 0.05 M sodium cacodylate
buffer(pH 7.2)% 2%-¥] 33] A3} 1% osmium tetroxide
4o 4°CoA 247t Tt Mlete] AT & B 3
2} FFHTE ARolA 28] AHAC 2 A= 30%,
50%, 70%, 80%, 90% Olg-2ol| Z+ 1024 8|3l 100%
dlggol = 38 7 1084 Baigich. 95 5 e
2] 100% propylene oxide® 15%%F 23] transitiond}o]
metal stubs®] mounting@}3l, sputter coater(Agar Scientific
Lid. SC502, USAYE ©|&3ldq FoE =XJ OF
Scanning Electron Microscope(Philips XL30E, USA)Z 3
It
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fAFe| B4
Relg faktel F4 ATS) pHY WBE S5
St}h. MRS brothe] f2H1S HES & 30, 35, 37, 40,

45°CoN A 2472 B A7 wgstRA 37 Ao s
AB&E F3s}a, Spectrophotometer(Shimadzu UV-1601,
Japan)® 600 nmoll A 9] FREE SASIHE £33 AR
E A FgAHe R M5l HehijekH o2 BCPIHH)
Aol 0.1 mLA B55kT 37°ColA] 72417 B9t i gate]
BEFE AT F FBe0t Bladte FHAYEE 54
3tk pHE] W3h= 10% LA Foll FaHdS HED
T 37°Col A 3417 HEoR 24A3F kel WSS pH
meter(Mettler model 345, England)E ©]-8-3l S350}

FihEe| chE 27

o] §314d2 el SATFTE MRS brothol
Al 37°CE 24417 Bt MET the 10% - EAfroll
2% HEEAct ol AE 40°ColA 12417t FoF njoks}
o A=9l FPATE FHSIa TER AZE starter=A
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] TR S 10% SEAFS R
38 viRE Ao, e tyrosineHOE 1
Bt ArE s Ao Adeigd 7 195 JAE5T
L 40°ClA] 24717 B2 viFEAA AAAIZEE AR
3l om, Hull(1947)8] WL ts3} o] =335}
A3t A|§ 5 whatmanNo. 2) A2 o115}
oJ3tel 5 miof| 0.44 M trichlroacetic acid 5 mLE 7}
AAAA . 3087 2] 3 whatman(No. 42) SF|2
ozsle] ofztll 1 mLe} 044 M Na,CO, 2.5 mLE &%
3k ¥ 1 N folinr]¢F 200 uLE 73l 5% <t & &5
o] A "N} WAAIZ] A|EE Spectrophotometer
(Shimadzu UV-1601, Japan)Z 540 nmolj4]¢] EP=E =
AstAon, S9d3E FY18) & tyrosine standard®] ZEO
2 3sle] FEE tyrosinedFS ALFESIT)

J I T e ]

LHEHEY AIE

WEEAS Pak 5(1996)2] Hbgdl] &3] A&t
MRSAA )R] 0.3% bile extractS F7}sar, 24zt B
d BFES 29%% AFSH 37°ColA 2447 B WY
stgom, wokEs & BCPSH| Ao AFSE =3
a3t

LH&HS AIE

Clark $(1996)9) WPHS 2838} 1 N HCIS 2849
3]43le] MRS %4 broth(pH 6.4)F MRS 4 broth(pH
1, 3, 4.5 F9|3}aL, 37°C MRS brothol| A 2447 Z<t
woke 755 242 107 cfwml 5308 HE3I)Y 37°C
oA 3x7F E9F wijokslal, BCPEEAHAZ AAEE =
A3t

a3 4

&
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LT kefir EES UM E2I8H FLHF2 22| ¥ 16S

rDNA 7|Mgd 4

2FFR kefir BUAIE-S MRS brothE ©]-881e] 37°C9])
] 48A|ZF wjeFslal, CaCO,7) 71 MRS Agartl %] o)
A FEs gAdste JEgs e 7 filkre
2 gdste] 132 50 FJhe dof Adsiot. sk
colonyES ThA] FYUHIAE ©]&3te] 37°Col|A] 48417
Bt vt EEe] 7719 ARE BAS 24 =
5 #FE A AT 10% 9 259 ujgk
AR AT g FE 37°CAlA 10-22A17F Ftbell dalEs
SIAFHeH, 1 F Ul 57 ¥ FAEE R g3
=5 ke 5AE By HF IS THLFG-1). 9]

A dvl7 #EE B3l FHeE IRIHIeH,
A HARPZHANA FARE A Holw FErt o
€ Vl9 77 TFF(LFG-2)E 2] Adsie] ulmAddd
ARSI Aest Eeld-g $A3) fst e, A
3187 APg 9o Aah= Table 13 21}

ol FF= EF gram(+)7-T0|H, catalase testo X
SAE BYT G BARe] & TS 3t
En2 {5 o83 54 AlgA] A LFG-1 #F
£ 10°ColM = AA3HA] e whdo 45°Colxe A4g3st
¥, LFG-2 #5+= AUFo 2 10°CollME 43S B
W] 45°CoME AR RaeH, 7 oF EF
spore= FAJ8IA] SUTH

BEa7E 53387 98t GenBankol] =¥ datas} H]
W3led 168 IDNA 971MES BAs1ct. 289 16S
tDNA 1.5 Kb @H2] H71XEL forward®} reverse primer
£ o] g3ty ZZ319g o™, GenBank®] blast search?]
databaseZ ©]83}] @7|MLEE vln AREAT). LFG-1
3} LEG-2 F5¢ 16S iDNAS H-EH J7IXEE s
salivarius subsp. thermophilus$} Le. lactis subsp. lactis®]
16S 1DNAS] ¥-#-32 ¢7|1x8x vingt A= Fg. 13
29} 20}, LFG-1 5= 99%9] &2 454% HolH su
salivarius subsp. thermophilus®. $3E NS, LFG-2 ¥
T 99%2] T2 AFAOZ Le lactis subsp. lactisZ F
A=A

ool A FAF ALk kefirdlF o2 HE] £2]3 HE]
g3A A FAAFQFG-1)2 St salivarius  subsp.
thermophilusZ 3 FARENCH, B d55 Sir salivarius
subsp. thermophilus LFG-1Z2. ®H3}c}. o]gdt dal=
Simova 5(2003)°] kefirdll EAj3 e T4 e Le
lactis subsp. lactis®] & FFO 7 WAHAUL d}HS
o, 3 Joo2003)% 659 kefir grains® EHE $HTS
E2]3t A3} Le. lactis subsp. lactist}al Bagh AFo}l {
AFEFaaTt.

EaTe| MAHHOIZ E
A Bejg e AAnAes #3F 2% 27

Table 1. Characteristics of lactic acid bacteria isolated from
kefir made of goat milk

Characteristics LEG*-1 LFG-2
Morphology cocci cocci
Gram stain + +
Catalase test - -
Aerobic growth + +
Anaerobic growth + ‘®
Growth at 10°C - +
Growth at 45°C + -

Spore formation - -

*LFG : Lactic acid bacteria isolated from Fermented Goat milk
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Query < 1 TTTCTGGTA-GCTACCGTCACAGTGTGAACTTTOCACTCTCACACCCGTTCTTGACTTAC 59

LLEEEE TEERCEEE P T LT
Soict :18319  TTTCTGGTAAGCTACCGTCACAGTGTGAACTTTCCACTCTCACACCOGTTCTTGACTTAC 18260

Query : 60 AACAGAGCTTTACGATCCGAAAACCTTCTTCACTCACGOGGCGTTGCTOGGTCAGGGTTG 119

LECEETEEEEEEE PR R TR TP EE T
Sbict 118259 AACAGAGCTTTACGATCCGAAAACCTTCTTCACTCACGOGGCGTTGCTOGGTCAGGGTTG 18200

Query ‘120 OOCOCATTGCCGAAGATTCCCTACTGCTGOCTCCOGTAGCAGTCTGGGCCGTGICTCAGT 179

TR P PR b
Sbict: 18199 COCCCATTGCCGAAGATTCOCTACTGCTGOCTCCCGTAGGAGTCTGGGCCGTGTCTCAGT 18140

Query 180 COCAGTGTGGCCGATCACCCTCTCAGGTCGGCTATGTATOGTCGCCTAGGTGAGCCATTA 239

LUCCEEEERER PR PR PR T PR T
Sbict - 18139  CCCAGTGTGGOOGATCACCCTCTCAGGTCGGCTATGTATOGTOGOCTAGGTGAGCCATTAT8080

Query : 240 CCTCACCTACTAGCTAATACAACGCAGGTCCATCTTGTAGTGGAGCAATTGCCCCTTTCA 299

LEEEEEEECEEEECEEEE PP PR T
Sbict 18079 CCTCACCTACTAGCTAATACAACGCAGGTCCATCTTGTAGTGGAGCAATTGCCCCTTTCA - 18020

Query - 300 AATAAATGACATGTGTCATCCATTGTTATGCGGTATTAGCTATCGTTTCCAATAGTTATC 359

Ry
Sbict 18019 AATAAATGACATGTGTCATCCATTGITATGOGGTATTAGCTATCGTTTCCAATAGTTATC 17960

Query : 360 CCOCGCTACAAGGCAGGTTACCTACGCGTTACTCACCOGTTCECAACTCATCCAAGAAGA 419

LEEEEEEREE R E R R TP TR
Sbict:17959  COOCGCTACAAGGCAGGTTACCTACGOGTTACTCACOOGTTCGCAACTCATCCAAGAAGA 17900

Query 420  GCAAGCTCCTCTCTTCAGOGTTCTACTTGCATGTATTAGGCACGCCGOCAGOGTTCGTCC 479

e
Sbict 17899 GCAAGCTCCTCTCTTCAGCGTTCTACTTGCATGTATTAGGCACGOOGCCAGCGTTCGICC 17840

Query :480  TGAGCCATGATCAAACTCT 498

A
Sbict 17839 TGAGCCAGGATCAAACTCT 17821

Fig. 1. A comparison of 16S rDNA partial sequence of an isolated LFG-1 with St. salivarius subsp. thermophilus. Query means
LFG-1 isolate and Sbjct means Str. salivarius subsp. thermophilus.

F 2P 7oA AE FUFHE FAEC] Qlol vl 3Tk AR MHAIZES: 40-48°Coll A= oF 40.6
e FUE Byo, FHos thake] HEERel A B, 3537°Co e oF 584%0]0er 30°ColME oF 90
A=} S-S AT 4 Ao, St salivarius subsp. Eog tE 2y viste] o] =A »=HTl 30-
thermophilus LFG-1> A7} vlad 24 29 A 45°Ce] WM vl 24417 7R dise7] o] % AR
< 331 QJI(Fig. 3), Le. lactis subsp. lactis LEFG-2% 2 718 $A3F 01} 48°ColM e vk 18A]7F o]F APE7)
T e Hlad FL ARt T FeE RTk(Fig. 4). 2 Byt
LFG-2 #3F9 AL Fig. 69|42} Zo] 37-40°C A
E22l7el A Yi2T ¥ pHHS 71 9-53l9 o™ 45°Col M= B e T2
EE e 3 AREE AR 913k MRS A4S HAT Joo(2003)= kefiroll M £2]3F 24Te] A
brothE ©]8314 24z} ThE %ol 2443 B¢k vl §o] 25-37°CollA] wk2A JAFEAoH, 3X10° cfu/mL §
A FREE SAS T S AR A= Fg £0F HI3Y 3, Ham 5200012 514 FrjA2 R E
5 % 67 2tk YT T BRE o83 FHAg] AzAA 28°C
Fig. 5olM9} o] LFG-1 @59 AL AAHe= 9o & HHLE= Rilsld & 49 LFG 2759 9% f
A7AA 718 Bolw 3548°CHANM 2X10° cfw AR B3S BAAT LFG- 1779 Aolg BT o
mLTESE & S48, E3] 40-48°ColA] o] & = FBAHOZ AXH kefir grain R Fr| 20X Eejg
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Query:1 TTTCTGGGTAGTTACCGTCACTTGATGAGCTTTCCACTCTCACCAACGTTCTTCTCTACC 60

FEPEEE R TR T
Sbict:499  TTTCTGAGTAGTTACCGTCACTTGATGAGCTTTCCACTCTCACCAACGTTCTTCTCTACC 440

Query:61  AACAGAGTTTTACGATCCGAAAACCTTCTTCACTGACGCGGOGTTGCTOGGTCAGACTTT 120

CECEEELEEEEEE E R TR PR TR LR L E
Sbict:439  AACAGAGTTTTACGATCCGAAAACCTTCTTCACTCACGOGGOGTTGCTCGGTCAGACTTT 380

Query:121 CGTOCATTGOCGAAGATTCCCTACTGCTGCCTCOCGTAGGAGTTTGGGCOGTGTCTCAGT 180

HECLEECE PR T T e
Sbict:379  OGTCCATTGOCGAAGATTCOCTACTGCTGOCTCCOGTAGGAGTTTGGGCCGTGTCTCAGT 320

Query:181  CCCAATGTGGOOGATCACCCTCTCAGGTCGGCTATGTATCATOGCCTTGGTGAGCCTTTA 240

A AR
Soict:319  COCAATGTGGOOGATCACCCTCTCAGGTOGGCTATGTATCATCGCCTTGGTGAGCCTTTA 260

Query:241  CCTCACCAACTAGCTAATACAACGCGGGATCATCTTTGAGTGATGCAATTGCATCTTTCA 300

N R A R R AR R R A R AR
Shjct :269  CCTCACCAACTAGCTAATACAACGOGGGATCATCTTTGAGTGATGCAATTGCATCTTTCA 200

Query :301  AACTTAAAACTTGTGTTTAAAGTTTTTATGCGGTATTAGCATTOGTTTCCAMATGITGTC 360

EEECEEEE LR T T
Sbict 1199 AACTTAAMACTTGTGTTTAAAGTTTTTATGOGGTATTAGCATTCGTTTCCAAATGTTGTC 140

Query:361  OCCCOGCTCAAAGGCAGATTCCCCACGOGT TACTCACCOGTTCGCTGCTCATCCAGTCCGT420

LELLEELEECEEE P e
Sbict :139  CCOOGCTCAAAGGCAGATTCCCCACGOGTTACTCACCOGTTCGCTGCTCATCCAGTCGGT 80

Query:421  ACAAGTACCAACCTTCAGCGCTCAACTTGCATGTATTAGGCACGOCGCCAGCGTTOGTCC 480

PP EREEL T PP T T
Soict 79 ACAAGTACCAACCTTCAGOGCTCAACTTGCATGTATTAGGCACGOOGOCAGOGTTCGTCC 20

Query : 481 TGAGCCATGATCAACTCT 499

LETELTELTTEE
Sbict : 19 TGAGOCAGGATCARACTCT 1

Fig. 2. A comparison of 16S rDNA partial sequence of an isolated LFG-2 with Lc. lactis subsp. lactis. Query means LFG-2 isolate
and Sbjct means Lc. lactis subsp. lactis.
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Det WD p—————-r-| 5|.|m
SE 112

Fig. 3. Photograph of Str. salivarius subsp. thermophilus LFG- Fig. 4. Photograph of Le. lactis subsp lactis LFG-2 grown on

1 grown on the MRS agar at 37°C for 48 hr (x 5,000). the MRS agar at 37°C for 48 hr (x 5,000).
Az ) B e@oﬂm *}@@i Az kefiold £ AZ 246 Aolg 1wl Aole} AMW
2R Ao, AHE 98 wFE WA wel v Eejd Fikre] Mgl mE pHel W3ks LFG-1
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Fig. 5. Growth of Str. salivarius subsp. thermophilus LFG-1 in
MRS broth at different temperatures for 24 hr.
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Fig. 6. Growth of Lc. lactis subsp. lactis LFG-2 in MRS broth
at different temperatures for 24 hr.

52 2% Fig. 73 o] Ad49] F7tet FASE )
2 30°CE AlYstae 927WHA] pH 4.689E 43
ASE Bgow, wlok 24x7F 3 HE pHE 40-45°C0
e pH 43& B, 48°CAME pH 429 s B
At LFG-2 #5= Fig. 87} #o] 37-40°C &% ol
A Bl 9AIZTel pH 4.852 7MY whE Asls: HHou
Hjok 2447t B HE pHYL 4758 Thh L e
B

. ——30C
—8—35C

3
0 3 6 9 12 15 18 21 24

incubation time(hour)

Fig. 7. Changes in pH of broth cultured at different tempera-

ture by Str. salivarius subsp. thermophilus LFG-1 with

time for 24 hr.
7
6.5
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Fig. 8. Changes in pH of broth cultured at different tempera-

ture by Lc. lactis subsp. lactis LFG-2 with time for 24
hr.

2T ME 5N
B2|7¢l LFG-1 T52 S vadty] 8 gz«

o2 LFG2 759 A4S St thermophilus Body-1, Str
thermophilus TH3-S MRS brothol] E3F 3 40°Col| 4] 24
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A7 RS W o)) RIS Fg 9% Lok
LFG-1 o= 44§ o2 St thermophilus Body-1 2
Str. thermophilus TH33} A2l §ARF SE|Z o 771A] )
F71F RolH 1.6x10° cfumLFE71A] 2 28l on,
LFG-2 @52 A%4e ti7] olF 4719 a7}
2.5x10° cfumLo & ThA gt} o)8)dt AHEL kefir
grainsol| A F2]8F Le. lactis subsp. lactisE 10% SHAER
Froll HE3k 30°CeA Hﬂ"o}ﬂ A7 wiF 1271 &
1.2x10° cfu/mLe] $-4=3F
a9} Aajes % AP tha olE B, o
£ #%o] BEw A2 4520 Tt 4% S4o]

@R 20 S|ske Aos Wass

3, 2 755 40°Col 4] MRS broth°ﬂ Al pHE]
WH3l= Fig. 1001]/‘19} o] LFG-2 T5E Adslae =
T 9NZ7A pH 4.7 3= FA% A °]—=: HRom, 24
ATt $- HF pHE St thermophilus Body-19] pH 4.55,
Str. thermophilus TH3°] 4.10, 18]31 LFG-1 #3F+= 4.30
o= veht tha xpolE VeSS H, LFG-2 75 pH
4.84% 71} B3 ol HF wgexs} dFo) we
2 A Kolo 7IQIske Ao® Azt

2Ele| chifd 31

-E—E]ﬂ—‘l] %‘:}—‘.475:_‘ %37—/‘3% R13}7] S5t} S
A ATFR St thermophilus

Body-13} H|w /\}3}93\13]- Table 20|41} Zol LFG-1 o

FE AT A FFEos vl SmEo] ¢4

9.5

9

0 3 6 9 12 15 18 21 24
Incubation time(hour)
Fig. 9. Growth of LFG-1, LFG-2, Str. thermophilus Body-1
and TH3 in MRS broth at 40°C for 24 hr. LFG-1, LFG-

2: Isolated lactic acid bacteria, Body-1: Str. thermophilus
Body-1 TH3 : Str. thermophilus TH3.

3.5
0 3 6 9 12 15 18 20 24

Incubation time(hour)

Fig. 10. Changes in pH of broth during the growth of LFG-1,
LFG-2, Str. thermophilus Body-1 and TH3 at 40°C for
24 hr. LFG-1, LFG-2: Isolated lactic acid bacteria,
Body-1: Str. thermophilus Body-1, TH3 : Str. thermophi-
lus TH3.

Table 2. Coagulation of milk protein by lactic acid bacteria
isolated from kefir made of goat milk

Str. thermophilus
Body-1

Coagulation of milk protein ++ + ++

Strains LFG-1 LFG-2

+ : Week coagulation of milk protein after 12 hrs at 40°C.
++: Coagulation of milk protein after 12 hrs at 40°C.

shed wjok 124|710 freriAo] g o), LFG-2 &
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Fig. 11. Proteolytic activity of LFG-1, LFG-2 and Str. thermo-
philus Body-1 in 10% reconstituted skim milk at
40°C for 24 hr. LFG-1, LFG-2 : Isolated lactic acid bac-
teria, Body-1 : Str. thermophilus Body-1.
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Fig. 12. Acid and bile-resistance of lactic acid bacteria iso-
lated from goat milk kefir.
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