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B-Galactosidase 24F RARR MY 31 5 ZTA}

O[Y7[ - HLHAf? - HpRY? -

SR - S - BEAL - UBAY

BT BRMHTEITHEL VIB2CHSID MHTIHD, SF0Hi

BGalactosidase (lactase) 8 JAL81= FAHE & AE 3R 2§ o] MALS= fgalactosidased] BA L =AFS¢ic
X-galo] £¢¥ MRS A o] A F24 & el & ¢F 100e) /) F2 & AA 21 Leaigsh. 2§ $ET
#LA-12 F 258 33 AEsiEon, 165 rtDNA R/ 34L& B4 2 2 Lacrobacillus fermentum} L.
acidophilus } 35 o) ¥-& Lactobacillus 422 $AH . AR F TFE ¥ Bgalactosidase activity S} $-
U P& el gl o, o) §o] A= Sgalactosidase] HH A 2A G A B3}, L% 55°Co]
M 74 e B & Jehy 9.0, uhe pHE| A ET-1& pH 5,561 A 332 A & vehl 913, LA-12%= pH 7.0
oA 714 & A& 5o A fAHE ET13} LA-12= $] a3} 2FAldof) o o et A& Jelfisich
F Y A 5 ATAN 322 el G F 27] QG4 v 2] JF5 sl A 9T, FFAtg.e
2 A18-%1 0.3% oxgallo] A 24A] 7t HH-§- o] = 1 log cyde A = A H 10° CFU/MIS) BF 58 $A 8%t o]
8 298 vt o2 {AE ET-13 LA-12& #AF A4l o4 7FsA el 3z g,

Key words [0 Sgalactosidase, Lactobacillus, E&A, WA, fALE

TS Qb B8] Ao A&t AR & 9
s I8 Ao 4EA itk A AFE AT
AN Aol 2l ool FAske AL wWeiste) AWAYS
2o}, fakael s BAJE bacteriocin 2L thAMME-S A
AR dodle HYA PAED AW RelEE SolAu F4&
JAghe T B T EHE HAETH9). &F AFL &
k= dioll loirM At BEE Ao ot 2 Xg 29
A B o), A A JAlE, Y 2HE Asls, 1Y 34
5, ¥ EdoldA, e E Y At Qlof HARA
o & A4S T3 Ao 4#A ks, 11).

ERF A AR %ol EA%= 5, lactoses galactoseS}
glucose?t K1—4) glycoside BH2E A H ojgFoln, o)
IRt B4t ANME lactaseR, ATFAME 4
galactosidase® Y2l A Qlch. Lactase®] FAdo] ZAHH Al 73
T+ FHE QNS W H BE F Rl H3YA g2
2% W] Ao AR 35S it olg sl
TE AYJo] He, B ule] nAE)] el GEFEoOEAN &
A7F=E AT g W pH 3 2 AL AZsle] B
2 & B ohel UAIFQI Akt v ¥5S fd
Bl gy AALE Aozt ol f3EWZ(lactose intolerance)
olg} &t A% wel YA 95 AAFoE At
i B ke Bk ok o8 fFEUEe A AA

A7 o 23014 WAHT o™, Sehiete) A oF 84n
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£ lactaseZ} S8 72 Nl 240 A9E FEEE
AE FFFLEAN FIEUSZTY Y #3E 2sA7HA
AR 7180l 2EE & HaAdo] thEHT fitha).

B d7dAE da)le) 433k 24 F M Be 2R e
AAFE HAE WAFLR Rgalactosidase (lactase)S AJ2Hs1H
1) A HAAo] St fAEE Belsla, Ade #3
9] AFNdH FFA gt NS 2ABIS probiotic B¢
Ve HEST, pH ¥ &0 the 4 4L v, FAF
3l Bgalactosidase EAJ3 Akl iyt HHo 271L A|AS
A} 3t

Nz Ry

BGalactosidase W&t Rtz 22| W S

BGalactosidase A4t FAHES £E187] 91819 1 ml x| el
0.85% saline solution AME-3te] 3)MF E 32ugmle) 5-
bromo-4-chloro-3-indolyl-D-galactopyranoside (X-gal, Sigma, USA)
7F X3E MRS IAEIA| (Difco, USA)NA 37°C, 3UzE kst
ATH(16). BHE colony 5 W BHo] R=Yu F48 U
ERJE colonyE g 13 E3rh12). 12 £2€ colony
58 2E Cuting T WHGS A3 Roalactosidase Z
3€ E3319 £813 colony 3 1,500 Miller Units/ml ©)3-¢]
Bgalactosidase E4& Yelle 755 231 231490

g #F9 3L WY TFEFE Genomic DNA
isolation kit (Quiagen, Hilden, Germany)E ©]-83} chromosomal
DNAE E23}9th PCR kit (Perkin Elmer Co., CT, USA)S}
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universal primer (9F, 5-GAGTTTGATCCTGGCTCAG-3'; 536R,
5-GWATTACCGCGGCKGCTG-3)& AH&-3ld PCRE $-8)3151
on, 1 232 o3P Zth denaturation 95°C, 5 min,
annealing 60°C, 1 min, exténsion 72°C, 1 min, final extension
72°C, 10 min, 30 cycles. PCR Y8 ¥, 1% agarose gel (FMC,
ME, USA)E AH&3te %8 PCR 2HE-& I3t pGEM
T-easy vector (Quiagen)$} E. coli DHS5¢r competent cellS A&
8}e] transformation® 433} t}. QIAprep spin miniprep kit
(Qiagen)E A18-8}] plasmid DNAS $23 3, 97|48 23
FH 24L& PR 2 E 97148 £4L2 BLAST Search
Program (NCBI)& %314 GenBank9] database$} ¥lnl £-4)3153T}.

SGalactosidase B4 &3

FaHE Y 1 mlE 8,000% goll A 2 B 4] 3 &,
HAXE dAE 0.85% saline solution®. & 23] AH3 t}L Z
buffer (Na,HPO, - 7TH,O 60 mM, NaH,PO, 40 mM, KCl 10
mM, MgSO, + TH,0 1 mM, Fmercaptoethanol 50 mM, pH 7.0)
I mloll @3t ONPG (o-nitrophenyl- 4D-galactopyranoside,
Sigma) 712& 40 mg/mlo] FEE FHsle] 300l 5 B3
&3+ F 1 M sodium carbonate® RhS-& ZAAATE. ASH
o thsl] FF=E 420nme} 550 nmoll A &3} Bgalactosidase
23E Ao, aa AL Mg 1 miT Miller unit®
2 JehAATkS).

Buffer 7} ONPG 5= W& Rgalactosidase T3] x}o)
£ &394tk pH 7.02] Z buffer (containing ABmercaptoethanol)2}
acetate buffer (pH 4.0), phosphate buffer (pH 7.0, omitting /-
mercaptoethano)E AME-3le] FA AL H|WEIH.o 9, ONPG
FE i 24 A9 A, 40 mgmlT 16 mg/mle] ONPG
£ ARgete] B4 849€ vimstgok B, T4 ok dhdol
WE §54 8438 vIusIHT. Toluene 3-2 sonicator (Sonic &
Materials Inc., USA)YE ARE-3l] AZE ohd &, 84 8498
H] 38} t}. Sonication 50/60 HzellA] 30%3t 3038], & &9
A Aol 2% B4 AEE HASBIEM HEE sfsison,
toluene W2 B]FH 1 miol] toluene 10uIE H7}ebe] A)Ew}
H &, 84S FgsAh

HEHI S MY

MRS HAIAE o3} 37°CollA] 18413 B Ak
F, 2 W wiRel el 1% (vvyE FEFIACH 37C, 18
AlZE iR & ok 1 miE ¥4 E8)8t saline solution®
2 23] AlHg oS AL 54 PPAE 2SI

A& AL 1) MRS medium, 2) 0.85% saline solution, 3)
AL (4°C), 4) 4L (30°0)9] a7HA 2AE eI 2047 F
Fo] ATFE S e, £49) ¢F9AL Bgalactosidase T
4& 73 el

=Z 2 pHO|| (8 S4 &Y
2xo] WE Bgalactosidase B4 WEE A Y84 pH

BGalactosidase A4t Ak A8 2 54 217

6.52] ONPG solutione AHE-3}d 25°C~65°C Yol A HH-&
THEY Tt BANFEL prewarmingg AA =3l 23 g
galactosidase 8432 232 HA 3514}

pHOll W& Agalactosidase B4 W3E AL 98l pH 4.0
~pH 9.02 Z7A3 0.1 M phosphate buffers AH&-3MIL, HA
84 573 A HR2EE 37°CY 55°CE TR a4 A4S
H 8o}

HPLC £4

A fAHTe] A4ksls Bgalactosidase®] lactose E31%s Q)
< 9139 HPLC £41& 3315k S10 NH, column (Waters
Spheriocb Co.)& AH8-31%1.2 1, mobile phaset acetonitrile : DW
(65:35, vivyE AHE-3IH L, flow rate® 1.7 mVmin®] Tt BF
9] Z42-& RI dectector (Shodex, RI-71)E AHE-3}5it).

FitZel FLHEZo CHEt LHA

FHBH 210 WE Ak WA ZALE Y5l AF §5
Hi = AAYe} BA) FAIEC) AMREE Lactobacillus & T
F 71535 A 259 7 g5td] gk e v,
ZAFELE )

MRS HAHIR| pepsin 1% (wiv)yE 7}l IN HCIE pH
20, 25, 3022 2% AFHAL AMEES )bl i WA
& ZAREISATHI4, 17). 1ZHol|A] 37°C, 24A]3 wjFated |l
¥ 1 miE 8,000 g, SEIF A4 sl FAE 5t
A AFHAE 1:1 (vv) HIRE H7I3k A7 X2)d &
MRS ZAERR|AA 37°C, 48712 v gl AFr 4L B3
of QAN gk WAL Uehiit

HELG 3 NS 24187 9981 MRS AA]uRR] o)l A
37°C, 24713t B viFeE £ Wi 1 miE 94 EEsl
AE At AFHRAA 3A7E HF £ 03% oxgall
(Difcoye] A7 AF HFAAPH 658 1:1 (vv) BIEE 3
7ksted 37°Col A 24A12F B3 sk EEAbelol thE WAl S
ZA4sHTH15).

1 % a3

BGalactosidase ¥4t R4t B2(2t 53

Klaenhammer ez al.(13)]] 318 ik 7HFe] Hefo whe}
=2E e WA Apol7t 1o, colony FENS] B$- rough
type colony2.T} smooth type®] BFol thek WAlo] $<=sjcia
B3 g w3k AXERE fdn ZEA] ddle e
7FA™ Bgalactosidase 430 -3 F& £&|317] 18] 2%
X-galo] A7} MRS HiX2HE E@o] F=ym L2 1}
ElE oF 100 9709 colonyE 13} Adsigoen, Agd
colonyESE WAL Z Cuting 59 YHEGE AHEsld g
galactosidase &4& Z78354th 100 97 colonyE 3 1,500
Miller Unit/ml ©]42] Bgalactosidase 42 UERH 6 TFE 2
b Eejatom, 24k HelE FFE MRS HiAI)A wjeker &
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4oCollM T1Y7 BESH TR, AdTE g3t Ao &
TFE Boh £3, 84 840] $58 ET1 LA-12 755 3
T Akt dEE ) st 168 DNA 9714 E 23
R E4E st 778 ARG 2 A HF A" 2
T, ET13 LA- 12+ ZYZ}  Lactobacillus  fermentum™} L.
acidophilus®F -2 *4EAS HO|E Lactobacillus 502 F3E
1k (Table 1).

AlgolA FEEE SFEZE A9 BA AFoaRE g
AT Bgalactosidase A4S HlWEFTH MY FS ET1
LA-129] 7% oF 2,600~2,700 Miller Unitml®] E4 BAS B
of Al#EE AASE BAR 2hd(9F 1,600~1,800 Miller Unit/
ml)oll HI8) ¢F 50% H= &2 Agalactosidase E43-S VERR
THdata not shown).

MZES (viability) 2} 4 HH A

PGalactosidase A4 Frabe] Q83810 glojx T A&
T 854 AL 7FE 583 82 F shiolh. B AYdME
AHE Bgalactosidase B4 FAHEY] FPH <8 7HeAdE A
3] S8t A8 fake] &g fikro] Akksle g
galactosidase®] $Fg-3ol et AH-S a3} A f2kte]
A& Bealactosidase A AP (A3} AFL)9) ul
A(MRS A9} saline solution) AL A2 F{3ld 2047
BESHEA A5G

ET1¢] %%, 4°C, MRS (4M) 27X BE 3lgS of, BE
169714 10° CFU/mI o)’¢e] A48 FAet9). £ HgA
& A&, saline solution (RS) &S ARREl BHES(E A%,
RHE 59714 Rgalactosidase BA0] 71t AL A2 & 4
ARO, 9 o)F FA AAE YehAIT. o]dl] ®Is)| 4Mm
9] A, HE 19704 o2 v 54 G4E HIL
L, Aol vl3)] &4 E4go] A o) 1,100 Miller Units/ml
o] &4 &3S #E T I UUTHFig. 1, panel A).

LA-12 2] 739 4°C, saline solution (4S) Z71-S Al-8-3}4
BES A4 20d A Folx w2 AHS(107 CFUmDE v}
ERAQITE 28y 4 848 ARL saline solution XHCE K
ek o 4o =A FAHeH, 208 A - oF 800
Miller Units/mlZ RolAE A& 82 & 4 Aok 75 LA-
12 854 AT TE3ThE 4°C, MRS 2004 R A
9 A2 saline solution ZAKRTH HE 7U71A] ARE oz o
48 HERNQAR BE 99 o]Folls Fh B4d9) W3l7) 3
T gl e ARG 5484 A 958 e B
2 HAcHFig. 1, panel B).

ol AnE nigto g M Fo) tidh AEYH} Fio)
HgAL A1) YeliAe 4°C, MRS iR 2L A8

Table 1. 16S rDNA sequencing analysis of the selected lactic acid bacteria
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Fig. 1. Viability of selected lactic acid bacteria during the preservation
with different conditions. Several experiments were performed, and
typical results are shown. Solid lines and dot lines represent viable
cell number and Bgalactosidase activity, respectively. Panel A,
Lactobacillus fermentum ET-1; panel B, Lactobaciflus acidophilus LA-
12. RS, saline solution at room temperature; RM, MRS medium at room
temperature; 4S, saline solution at 4°C; 4M, MRS medium at 4°C.

HEZ= 7359 4°C, saline solution 7S AFR3l] HES) =
71 71 E&A0An). 18y Al 7o gdEa) vEE

a7E F3 BAA 7S 18 B$- 4°C, saline solution
Ao ® RHEI= o) HAH o= godr)

ol

PN

' fGalactosidase 2 E4 TH HE

SGalactosidaser™ endoenzyme®l 458}= G4A8A Iubdgow
vl Agpo g EXsH )&l BE FAMe ME yros
BHIEA] Fevka gEA ok =3 8z Aas) 234
e} G4 A4l Aolg yehdth(12). ¥ APoMe AE F
T T 5 Aol /MY B ET1S AMESIA buffere] F5,

Strain Identification (%) Closet strain Accession number
ET-1 : 466/472 (98%) Lactobacillus fermentum AY929283.1
LA-12 500/500 (100%) Lactobacillus acidophilus AB186327.1
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ONPG 714¢] ¥, 18|11 MIE el g 4 g49
ApolE ZARSITH ET1 (7] A 10° CFUMmLS phosphate
buffer (pH 7.0), acetate buffer (pH 4.5)9} Z buffer (pH 7.0)
ARE3t 3233 & sonications T3t AEE st 9
AR S dA HAEZ FEI 3 4.0 mgml 9 16
mg/ml ONPG 55E AHE3le] G4 S48 24359t} Buffer
9} 7-%- phosphate buffer® A83l] 42 =33 H3K(Table
2), Z buffer -2 acetate buffer®} P13l 16%~50% A= =
< 24 848 23t ONPGY| 79, 54 8h8 Al ONPG 7]
A sxo & 54 4L Ao} gle AR ERIHATDT
(Table 2).

Az g whHel wE 54 g4 zlolE 1] #5k
toluene W H(6)7} sonication WH-E ARSI AXE 93
B 849 Aolg vl Sonication®] A4 2LIE F
3l Mol AEES slsle WEoE T EAdl negative
-2 positive effectZ VERATEZ Bard v} ItH(11). Phosphate
bufferd] TAE A3l sonication®.E A EE T3 A, oF
3,000 Miller Units/ml®] &4 ¥AJo] &A=, sonication

& A3l EE F54 442 toluene WY BIE) 15% 3
T &/do] S718I3TH(Table 2).

oPdel ANZRE e TF ET-19 Begalactosidase B3 &
Mol #HZAH Z7L phosphate buffer (pH 7.003 A&3}d
sonication (50/60 Hz, 30 sec, 30 times) 22 MEE T3t &,
4.0 mg/ml®] ONPGE 71AZR o]&3ld 30°Co|A 5 minIt WHE-
g 75 HA e g4 S 48 5 AT

=X 2} pHO| [HE S A &

B-Galactosidase B2 pH, &% 11 A3} zFo] T
g 244 93] 9IS Weth(10). B APlME ET1H La-
127} A= Bgalactosidase®l] TH3l 29} pHel w}& &4
& Huskgn W EE T aFelA ANE B4 B 55°C
AN ZAE FA SAo] 37°C T Aol vI3) 2040% F=
F7tee AL 9T 5 AATHFg. 2).

A 7=9] pHe| T2 Bgalactosidase B4 HBFE 55°Col A

BGalactosidase 4+ Fikd A 2 B4 219

120 1
100 |
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o
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Temperature(C)

Fig. 2. Optimum temperature for S-galactosidase activity of lactic
acid bacteria ET-1 and LA-12. The activity represented as a relative

activity (%) against that at 50°C. Square (lll) and diamond (4p) represent
LA-12 and ET-1, respectively. -

ZAYE A3}, ET19) 7%, pH 55004 & BAdo] 71 B4
HEEULH, pH 70 oPdelA Hase FFS Vel
LA-129) 739+ ET13 thZ27) pH 7.0004 HZH &4 24L&
Hepfigley, ol F43] Zase F%S BYthFig. 3). Fig.
29} Fig. 39 Ax%23H ET13 LA-127} A4HsHE Bgalacto-
sidase®] 73-%-, 9FS-L % 55°ColA 71 e A4S VeRAL T,
pH 5.5914 ET-12 Hil 48 Yehla, LA-12= pH 7.000
AV e 48 Byt :

AB7HAE ONPGE FAZI1AZ AME3IS Bealactosidase B
A =g} AA A 359 Bgalactosidase”} lactoseS
galactose?} glucoseZ E3eh=A &RI5l7] 8l HPLCE ©]
B3t v AE A5 Lactose 0.5 g& controlZ AME-3}
48 583 A7, retention time (RT) 3.72 minoA] lactose®]
control peak’} THF o™, ET-13} LA-129] -9+ RT 3.12
min® 3.37 minolA Z} Z+ galactose®} glucosedl] dFSh= peak
7t BIRHEE vehs RS E E § AUThFig 4. ©] 2
HE2REY A4 757+ A8 Bealactosidases= lactoseo]] tgt
Bilss 7 ASE 21 & 4= Qe AAAQ o8 Ik
4e 1 & 5 Uik

Table 2. Effects of buffer, ONPG concentration, and cell disruption method on fgalactosidase activity of ET-1

. Activity (Miller Units/ml)
Butfer Fraction 1X ONPG* 4x ONPG Sonication® Toluene?
Sup? 1,316 1,139 1,616
Phosphate buffer Pel® 1,092 474 1,092
Total 2,989 2,519 2,989
Sup 327 117 130
Acetate buffer Pel 420 189 438
Total 400 289 400
Sup 1,457 1,237 1,457
Z buffer Pel 996 691 996
Total 2,562 2,017 2,562

*Sup, supernatant; °Pel, pellet.
°1x ONPG means the concentration of 4.0 mg/ml.
“Cells were disrupted by sonication and toluene method, respectively.
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140 1
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80 |
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40
20 L
0

B-galactosidase activity (%)
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Fig. 3. Optimum pH for #galactosidase activity of lactic acid bacteria
ET-1 and LA-12. The activity represented as a relative activity (%)

against that at pH 7.0. Square ( B ) and diamond ( 49 ) represent LA-
12 and ET-1, respectively.

g ol g ool i

TFe A pHE 14~20 AEE URES w|PEL AP
HARE SAEL] fRlo 2 3l YU pHYt st wlA
B9 AP S &F ZA2AIE § ok 2 ko] Aol A
AAREI 2 Tkt AE A 715 T ke 24
Bo] Yol HREEE AFAKLEHEH LR 2347 B B
pHS] el tiste] W3S 7R ok 3k, 15, 17).

Add ¥F ET-13 LA-12)E pH 20, pH 2.5, pH 3.00.82
2% AF Jds AM3l A AEE 3N, AlREE
FAZANAN B & sk vl wstdch ET19] A9 g
3AE & &7) A0 CFUMmDA B8] 1 log cycle FxE9)
ZAE BRI, LA-129] Zsolle A Ayl A §l
o] AlFolA #ullsEle f4kt A9 BY) b tigt WA ¥
wate] 1 =) 7h G- FR1ISHATH(Table 3).

T4E B34 A= HARte] 9} AolXAE AF Aol
TE3EY FHFoNA AR EuEe BFl gk A
< 7FAok gl 4ElA ATHR, 3). B AFdMe 9F 99
e F AT FFIY RS AEHE A8 AAFNA
T fabdd Bln, ZABFSTL ET-13% LA-12E 03%

Table 3. Effects of artificial gastric juice® on the viability of lactic acid

bacteria. (Viable cell, log No. CFU/mL)
. Incubation time (min)

Strains pH 0 & 180
3.0 10.03 10 9.41
ET-1 2.5 10.03 9.61 9.43
2.0 10.03 9.36 9.14
3.0 9.44 9.37 9.36
LA-12 2.5 9.44 9.43 9.36
2.0 9.44 9.38 9.29
A® 2.0 10.92 10.16 9.90
B® 2.0 10.69 9.99 9.75

®Artificial gastric juice is prepared by adding pepsin to MRS medium
at 1% (w/v) (adjusted pH by 1N HC1).

®A and B are the lactic acid bacteria isolated from the commercial prod-
ucts
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Fig. 4. HPLC analysis of fgalactosidase activity produced by the
selected lactic acid bacteria. Panel (A), control (lactose 0.5 g); panel
(B), ET-1; panel (C), LA-12.

Table 4. Effects of bile on the viability® of lactic acid bacteria.
(Viable cell, log No. CFU/ml)

Strains Incubation time (hr)

0 8 24

BT Control® 0.84 973 10.34
Bile* 9.84 9.87 8.7

Control 9.76 9.71 10.21

LAz Bile 9.76 9.8 8.64

Al Control 9.48 10.38 10.11
Bile 9.48 10.11 8

Bt Control 9.23 10.46 9.84
Bile 9.23 10.04 791

*The viability of lactic acid bacteria was examined during the incuba-
tion in MRS medium with and without oxgall for 24 hr at 37°C after
treated with artificial gastric juice for 2 hr at 37°C.

®Control means the MRS medium without oxgall.

“Bile is prepared by adding oxgall to MRS medium at 0.3% (w/v).

4A and B are the lactic acid bacteria isolated from the commercial
products.
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oxgall?} 8A|1Zt ¥k &, control (without oxgall)® FA}E}A 2
71 TR 10° CFUMmI o8] Ba5E X319, 2427t
HES- 2= 10° CFUMmL o) 9] ATSE FX3ke Ao 8
Asjgler, AuEs §4HF BY YFSET 1 log cycle A%
A FABRE Ao2 A ATHTable 4). B AHL T5}d
A TF ET15 LA-12& 25490 tigh WA =3 Alus
T AT A, BEF9} Mndly 558 AU $53 Aoz -l
=] AE3MA] AU probioticsEA I 715 53] uHgE
Aolgt A2},

0122}94 ZREERH & 4PN £ T3 ET13 LA-12

T2 "3&34—}‘ S Rls _’9‘."\ %"q (,B-galactomdase}—- epge

iy‘] s A A
o FEEx e °?‘ﬂw—i—ra -"E]?l ¢} H]J—J’_S}oq #
B3} FFitlo] oidk WA =3 93 J)5A SR AE
L 7E FAIE AR Al AES IR} stk Az

LAl 2

£ a7 A3 3571evid A4 94 2 KRIBB 7|1
IHARIS] A7n) Al os) S REYT
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ABSTRACT : Characterization and Selection of Lactic Acid Bacteria Producing Galactosidase
Young-Ki Lee, Susanna Cho#*, Young-Il Park?, Chan-sun Park, Byung-Dae Yoon, Yun-Sik
Hwang’, and Hee-Sik Kim* (Environmental Biotechnology Research Center, KRIBB, Dae-
jeon 305-806, Korea, “Department of Biotechnology, Catholic University of Korea, Seoul 150-
010, Korea, *Anichem Company Ltd., KRIBB BVC, Dagjeon 305-806, Korea)

This study was carried out to select the lactic acid bacteria producing S galactosidase (lactase) and investigate
the properties of the Fgalactosidase. About 100 strains of lactic acid bacteria showing blue colony on the MRS
agar medium containing X-gal were isolated from several kinds of Kimchi. Among them, 2 strains were
selected as potential Agalactosidase producers. The selected strains, ET-1 and LA-12, were identified as Lac-
tobacillus fermentum and L. acidophilus, respectively by the analysis of 16S rDNA sequences. They showed
relatively high /galactosidase activity and cellular viability. Their #galactosidase showed the highest activity
at 55°C. And the optimum pHs of the enzymes produced by ET-1 and LA-12 were pH 5.5 and pH 7.0, respec-
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tively. They were also highly resistant to artificial gastric juice and bile. Two selected strains showed little
change of viable cell number for 3 hr incubation in artificial gastric juice, and maintained the viable cell number
at 10® CFU/ml for 24 hr in 0.3% oxgall after incubation for 2 hours in artificial gastric juice. Based on these
results, ET-1 and LA-12 are expected to be applied in dairy industry.



