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S-Galactosidase #&t Fitd ME 9 54 XA}
O] - HAALP - S - HEH - RUC) - BRAP - LB
BIMDITIolTel SIEMEITSIOITME] V|S2letn MRTSHE, (F0jL

S-Galactosidase (lactase) S A A3l FFAHES A 315 2.5-0] AAS}E= Bgalactosidased] 54 F A8 o)
X-galo] 315 MRSHi A o] A F24 & el 2F 100471 8] 25 AX 2 5E F2 39t 15 FET-1
I LA-12 F 55 FF 48381927, 16S rDNA 971489 X & 53 & 7 Lactobacillus fermentum>t L.

acidophilus$} 2354 ©] 3¥-& Lactobacillus 22 3 A PG AEED FFFE= 52

[-galactosidase activity 2} $-

3 A=Y L el gl on, o] Eo] A} Balactosidase2] 3 & B4 27 & AL A 3 uE-§-&- & 55°Ce]]
A 713 = A S Ve 9l o w, uh-S pHe] A S ET-1-2 pH 5.5 A 3 3L 84 & Jel 913, LA-12= pH 7.0
A 71A =& FA S Berh A FAHF ET-13 LA-12= ) 3} FF A1 o) ) 3] $-5~3F YA & Jeh gl ok
TN A FFE AT el 3A 7H ) F F 2] AT} vl aste] A5l AL N, FFANG S
2 A3 0.3% oxgallol A 24A] 7 ¥F-$- F-o]| == 1 log cycle A = 4% 10° CFUMIY] A F5E FXA 3515w o &
3 A3 vle e 2 A ET-13 LA-12E FAIF Aol o4 7HsAd o] ava Az,

WA, ikt
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7ty FE2] el AFEste] 7Aoo
Aoz deA Ak el gt /4
T Aol F3pshe AS wellste] AW
ol 2J3l AAE bacteriocin -2 HARREE
AFE do7le W mAER AU fellds SolAY T4
53 2IE BoFErh9). B A4S

Sh= ddlel oA A= AE FEHe] a2 X5
A & o, A Ao JAIE, FHU=EHE Ads,
T, & B, FTdE 9 et a7t Qo

o & IS sk o= g A Uk, 11).

IR B ARl 2ol EAsh= 13, lactose= galactoseS}
glucose”} A1—4) glycoside Ao 2 FAJH o|FFolH, ol
teEdste aae QA= lactaseZ, AlTdA= 4
galactosidase® LA T}, Lactase®] E4Jo] ARH Aol H
T HE AFEIES W F AR T f3e] AAEA &3
7o) Wl A 5o AR s frdglith o2 13t
TE Bdo] =, W Wio] wAEe ot waHoZA g
2k E HAIAIZIA O W] pH A3t B S ASste] £
7S & B ol IAIFQl Arh tide] v d5S
3to] THd AALE dozitt. o] F3EUW S (lactose intolerance)
olg} dkar 7o me} Al dFe FWAHoE At
T g4 ke 2ot ot olEg eSS A AA
179 oF 2/304 WAL glom, fEutete] A= oF 84~
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86%0l| o]Ethal Harx lot. o]y g FAIE s dstr] ¢1a)
= lactase”} - 7= ks, 240 A
A5 FRToEAM FFEUHFTY 9 S
AHIAEES] 715 Bte s & F Qo] tiFE Il QIThA).

E AFolMe =dlo] dFshs 24 T P B RiES
A= HASE A2 Bgalactosidase (lactase)S AY2F5HH
k219 A4 AFF o] gt fAktS EElsta, AHE v
9] Q1FAT} FFel tigt W3S ZABEA probiotic Z A 9]
7Fs8E AESH, pH ¥ 25° tigk 84 48 v, A}
3} Bgalactosidase /47 A4kl Oigh Ao =& AAE)
a7} gt

al =5

=

|

FU
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BGalactosidase &2t fitw 22| I SH

B-Galactosidase A4} FAHT-S {2]817] 913t 1 ml x| Ao
0.85% saline solutions AR 3|4t & 32 ug/mle] 5-
bromo-4-chloro-3-indolyl-D-galactopyranoside (X-gal, Sigma, USA)
7} 23F8 MRS LA (Difco, USA)IA 37°C, 397t wjj &}
Gk(16). AE colony T <lFY o] R=gdy FEAS U
BRI colonyE OO 2 12} #-2]3}Hth(12). 12+ #2]% colony
S o2 Cutting 5 HH(6)S AHE3HY Bealactosidase Z

=

A& 238199tk E23F colony Z 1,500 Miller Units/ml ©]/3-2]

PBgalactosidase B3-S e+ 055 23+ #8315t

2 oY T4 MdE"H TFZHE Genomic DNA
isolation kit (Quiagen, Hilden, Germany)E- ©]-8-3}%] chromosomal
DNAE #2]3}th PCR kit (Perkin Elmer Co., CT, USA)S}
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universal primer (9F, 5-GAGTTTGATCCTGGCTCAG-3'; 536R,
5-GWATTACCGCGGCKGCTG-3)S ARE-3le] PCRS 33}
o, 2 =71 t5F 2t denaturation 95°C, 5 min,
annealing 60°C, 1 min, extension 72°C, 1 min, final extension
72°C, 10 min, 30 cycles. PCR Y& &, 1% agarose gel (FMC,
ME, USA)S ARE-3lo] S PCR M-S 918190t} pGEM
T-easy vector (Quiagen)S} E. coli DH5a competent cellS A&
&}a] transformationS =33} TE QIAprep spin miniprep kit
(Qiagen)= AH8-3} plasmid DNAS &3 5, G7IME 24
5 E4s TR 28" 9714 <E 4> BLAST Search
Program (NCBI)S- 53} GenBank2] database®} H] 1 #2351t}

Galactosidase M =X

Fakt w1 mlE 8,000 x gollA 2 B3 94 Beg 3,
HAA A4S 0.85% saline solution®. & 23] A|F3 v}, 7
buffer (Na,HPO, * 7TH,O 60 mM, NaH,PO, 40 mM, KCI 10
mM, MgSO, * 7H,0 1 mM, SBmercaptoethanol 50 mM, pH 7.0)
1 mlol]l dEsITE. ONPG (o-nitrophenyl-3D-galactopyranoside,
Sigma) 714< 4.0 mgmlo] HE= Hrkste] 30°0ColA] 5 B3F
Hk3-3F & 1 M sodium carbonateZ W3-8 FZAA|Zth A5
o] st FH=E 420 nme} 550 nmoll A 7431 Bgalactosidase
S Akt er, g4 &892 wjdd 1| mIT Miller unit®
2 YERA ATH).

Buffer £/} ONPG F%=0 WZ Agalactosidase E432] 2}o]
= =431 pH 7.0%1 Z buffer (containing ,B-mercaptoethanol)gl-
acetate buffer (pH 4.0), phosphate buffer (pH 7.0, omitting /-
mercaptoethanol)E A3t G4 A4S v 2™, ONPG
FEo g a4 Aol A 4.0 mg/mlz} 16 mg/mle] ONPG
£ A3t B4 &3S vk gl A sk Rl
w2 g4 A4S vt} Toluene -2 sonicator (Sonic &
Materials Inc., USAYE AF&-slo] M|EE I3t & a4 A4S
H] 23} SonicationS 50/60 HzolA 3037 303], Do ol
Al Lol &3 a4 AES HAslehAM AEE sfEtR e
toluene - W% 1 mlol toluene 10 WS H7}8ke] A|Es}
A %, B3¢ S99k

ME2D 54 obEA
MRS HA|AIE o]g3ted 37°Cel|A] 18213 FF A &
5, 2 i wiAel Ay 1% (vivig HEsIAH 37C, 18
AIZE vt & a1 mIE 94 E2]5l saline solution®
2 23] AH3 v e 34 P8-S AT
J=E o] 739~ 1) MRS medium, 2) 0.85% saline solution, 3)
A2 (4°0), 4) 42 (30°0)2] 47HA| 2AE ZF 3] 2087
T AHTE AR oM, G40 SHPAL Bealactosidase

3e 278 Uehigic.

252t pHO|| 2 S4 4
250 W Bealactosidase 4 W3S FARH] 81X pH

B-Galactosidase A4+ -2t A8 2 54 217

6.52] ONPG solutions 488} 25°C~65°C 9]0l A ®h3-&
I ATE EANRS-S prewarmingS AX 2E=Hslol] o3t
galactosidase &9 225 A3}

pHOll WE B galactosidase 4 W3S ZASH] Y3l pH 4.0
~pH 9.02 Z743F 0.1 M phosphate bufferS ARE-3}HL, G4
g4 34 A B2 EE 37°C9) 55°CE TSl BA SAS
H] kAT

HPLC 24

A fakto] AAEH= fgalactosidase?] lactose -3l 2H<1
< 918te] HPLC #48 338ttt S10 NH, column (Waters
Spheriob Co.)2 AF&-3}91.2.™, mobile phase= acetonitrile : DW
(65 : 35, viv)E ARE-3IYaL, flow rate= 1.7 mI/min®] ATt G5
9] Z-2 RI dectector (Shodex, RI-71)Z AR5} T

fitzel AListAo Chgt LhA

AU 8Rlel WE ikt W AL S8t Algel fF
A= AAF} BALY] F-AE0l AFR-E= Lactobacillus 4 1
2415 A ] 7 ikl tigk wds Bla,
AL

MRS BAEIA] oY pepsin 1% (wiv)E H7}8FaL IN HCIZ pH
2.0, 2.5, 3.002 23 AFAS ARE3t] Aol tigh Wi
S ZAFRIATH14, 17). AZHAA] 37°C, 24A13T B3t ulf
ol 1 ml 8,000 x g, 5%-7F YA Helsle] HAE 34351
Al QFAAE 111 (vv) HIEE F7ksk] 37 228 F
MRS IAE|A] A 37°C, 48417 v st At S48 T3}
o] AFAHel st S JERAI

Akl digk g A1) 918k MRS HAuf =)o) 4]
37°C, 24413t Bt BleFst & ol 1 mis 94 FElste] o
AE 353tk AF Ao 3417 A3 F 03% oxgall
(Difcoye] H7HE Q1F BFAA(PH 6.5 111 (viv) HIEE H
7¥ste] 37°Col A 24712F B2t Bl dBle] EgAtdel Ok WS
SA3FATH15).
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BGalactosidase 42t it 22[2t S

Klaenhammer et al.(13)°l] 2|31 -4kt 7H12] Fejol e}
HEoll o Aol zkel7k 2lem, colony FE}S] 7% rough
type colony® T} smooth type®] Bl thek WAdo] 953

#

B # vk ok X 25E A7 GEitdel] tiste] WA
7HA™  Bgalactosidase &/d0] 53 w-& #-El5t7] Y3l 2%
X-galo] 7} MRS #iX232E] ®Ho| F=u FE4S
Bl <F 100 93709 colonyE 12} ARl om, ¥
colonyES A2 Cutting 59 HHEO)S AHE3HA

galactosidase &3S SA3IHTE 100 A7 colonys 5 1,500
Miller Unit/ml ©]%+¢] Agalactosidase S UYEMH 6 52 2
2+ EElskder, 23k EElE 75 MRS B4 v gst &,

tlo

o



218 Young-Ki Lee et al.

4°CoA 79T BES T, AdrE A3t AEHo] tE
WFE Bk £31, 84 40| 9% ET13 LA-12 755 F
88T, AEE 1ol tiske] 16S DNA G714 E 24
HAS Tt s $HE 1 A9 HF AdEd 2
F, ET13 LA-12+ 27 Lactobacillus  fermentum™} L.
acidophilus$} & 3673< HOl= Lactobacillus 4 °.% 3=
THTable 1).

ANZFAM s SF2E A9 BAF AFo2RE %
frabt ) Bgalactosidase B vttt AHTS ET-13}
LA-129] 7% °F 2,600~2,700 Miller Unitml®] &4 48 B
o A|BEE AARE BARY] Ak 1,600~1,800 Miller Unit/
mhol] Hl3] F 50% HE F2 Bgalactosidase TS YERAS
TH(data not shown).

M %2 ofN

ME2(viability)2t §2 OHFEM

B-Galactosidase A4+ f-akte] A-8-3}o) QlojA] d=2] A=Y
I} g4 AL 7P T83 29 F shuolth B AjdAM=
¥ E Bealactosidase A4t 21 434 o] 7eAde A
E3b7] flste] AE fihte] Y fihto] kel 4
galactosidase®] Hgdel tigh AH-E et t. A fikte
3=} Boalactosidase HEA] AEL (K A2)s} vl
Z(MRS BlA]19} saline solution) &S A& Zgate] 2043t
RHESHEA S48

ET-19] 739, 4°C, MRS (4M) ZH BE 598 o), BE
1697h4] 10° CFU/MmI ©’3e] A5 FrAlskth 84 g
£ &, saline solution (RS) S AME-3sle] RESIYS H
HE 54714 Bealactosidase B0 F718R= Ae #F &
Ao, 9 o]F FAT TS YERNATE olol HlF aM
Z219] 74, BE 197 Ao R vk 54 S Bl
u}, ARl wis] g4 gAdo] Aol 1,100 Miller Units/ml
ool g4 48 #E T 4 ASAH(Fig. 1, panel A).

LA-12 2] 73-%-, 4°C, saline solution (4S) =718 AL&-3}o]
BES 39 209 A7 IdE =& BFF(107 CFUmNE Y
BT 28y 84 &8 A2 saline solution £ 0 Z K
Hats W 4ol =A FAEJeH, 208 A} F °F 800
Miller Units/mlZ Solx= 28 g9l & 4= JATh #F LA-
125 &4 PPNt 12tk 4°C, MRS XA B 7
2 AL saline solution ZART} HE 747X AfFo g vhe
A4S JEMIRATE B2 9y o] o= 54 4o W) A
3 gkl g2 ARG g484 fA4 5% Aoz #
Z = c}(Fig. 1, panel B).

ol de] A vlgoE A ol Uitk Sy g
FAS A8 YellME 4°C, MRS HjA| 2748 A8

oL

—Ho

5

4>

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 S-galactosidase activity, respectively. Panel A,
Lactobacillus fermentum ET-1; panel B, Lactobacillus 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.

HES = A9} 4°C, saline solution 1S A3l HESH=
A7F 718 84019 ey A 1] Addsial vled
7 9= 53 AAA 7HXE 28T 73-$ 4°C, saline solution
Z702 BESH= Zlo] HHo= gddr

SGalactosidase 4 E4 = HE

[S-Galactosidase™ endoenzymeol] 3= G424 Itdo=z
¢ Aoz EAstY &9 @E ZHNME HXE gz
HIEA] ekl A Qo Ed aj gz 378 iyl
2t &4 B ZpolE YeRith(12). ¥ dddXe dE
F 854 8Ao) M =& ET1S AFSSHY buffere] 5,

I 82

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 7|49 %, 1|1 ME il & g4 &49
2pol2 AV ETl (7] A<= 10° CFU/MmIYS phosphate
buffer (pH 7.0), acetate buffer (pH 4.5)9} Z buffer (pH 7.0)=
AF&8F] 8]24%E & sonications B8F] AXEE vldTh o
At s A FHER 7R3 F 4.0 mgml 9} 16
mg/ml ONPG T5=5 AME-3t] g4 8448 S35 Buffer
9] 7% phosphate bufferS ARME-5t] 4 SA3H ZZN(Table
2), Z buffer &2 acetate buffer®} B3} 16%~50% AL =
< 24 4S5 Bk ONPGY] 749, 54 W& A] ONPG 7]
4 FEo W 54 &4 Aot gle Aoz ERIFATY
(Table 2).

Al gk el w2 g4 &) Aol ERIs] H5t
toluene WH(6)} sonication *H-S AFESI] MES 43 &
g4 849] ZJolE vlwsITh Sonicationd] H-- 2SIE F
sto] Algte] AEHS gshes WHOE G4 B negative
32 positive effectsS UERATI B 8} 9JTh(11). Phosphate
bufferdl] TS HESIY] sonication®-Z MEE I3t Fg-, oF
3,000 Miller Units/ml®] &4 /o] SA AL, sonication &

S AHEEt S4E G4 8442 toluene W VI3 15% &
T &) F71slTHTable 2).

ool Atz RE Bu] #F ET-19] Agalactosidase B4 &
Aol FHZ Z7L phosphate buffer (pH 7.005 AH8-3+
sonication (50/60 Hz, 30 sec, 30 times)H O &2 MEZ w3 5
4.0 mgml®] ONPGE 71&Z o]8s}e] 30°ColA] 5 min?t WH&-
g A A 54 GAS IS 5 AT

22t pHO|| 2 S Y

S-Galactosidase B2 pH, <% 8|31 A3fA|e} o] Tk
sk 29 o) S w=T(10). 2 AFPdX = ET-13 LA-
127} A48h= Bgalactosidased]] tidte] 2%9} pHol| w2 €43
S HIWETh W2 e T ollA] ALtE §4 BT 55°C
oM =48 &Aa B4l 37°C A B0l IS 20~40% F=
S7HEE 1 1% 4= AUAATHFig. 2).

A8 #3=9] pHoll WE Bgalactosidase B4 WIS 55°Co0|A]

B-Galactosidase A4+ -2 A 2 544 219
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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 (Ill) and diamond () represent
LA-12 and ET-1, respectively.

ZARSE AY, ET-19] 7%, pH 5.59014 &4 &2do] 71 =7
FEEN o, pH 7.0 oFolN ZAaEE S YERRIT
LA-129] A$-E ET13 ©24 pH 70004 HZ a4 4L
el o, o]& F43] Zase Ads BAtKFig. 3). Fig.
29} Fig. 39 A%ZHE ET-13 LA-127} A4Fst= Bgalacto-
sidase®] A%, BF3-2% 55°ColA 71 B FAS e,
pH 5.5004 ET-1& Hi 84S Yel3, LA-12= pH 7.0
A 7w 4SBTk

A F7A = ONPGE FAMIRRE AH8-31Y] Bgalactosidase T
e S A A 759 Realactosidase”} lactoseS
galactose®} glucoseZ E3l5=A] &<Isl7] Yl HPLCE ©]
43} vkg-ol-8 B33} T} Lactose 0.5 g2 controlE ARE-51e]
2498 433 AF, retention time (RT) 3.72 min®l 4] lactose<]
control peak’} WEE AW ET13} LA-129] B$-E RT 3.12
mind} 337 minollA 7+ Z}+ galactose®} glucosedl] 3NE3}= peak
7 HaAHERE e As 891 & 4 ASThFig. 4). o] 2
HZHE A8 gF7}F Y28 fealactosidase™= lactosedl] T 3F
s 7H Aoz &2l & 5 Qdom, AIARQ) o] & Tk
A8 1 & 4 AT

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

Activity (Miller Units/ml)

Bufter 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

3Sup, supernatant; "Pel, pellet.
“1x ONPG means the concentration of 4.0 mg/ml.
dCells were disrupted by sonication and toluene method, respectively.
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Fig. 3. Optimum pH for f-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 ( Il ) and diamond ( 4 ) represent LA-
12 and ET-1, respectively.

HUed 2000 e FLkZe| LA

e 910e] pHE 14-20 =2 2] mdES APl
Hﬂ“} S2EL] frY o Qs 739 pH7t s3] v
9 AFES A% AN & Aok 2, frihto] Aol A
G 2 okt AElE] 7ss $3sh] Slsixe —%@‘
Eo| 9o MF2= AFAIRNLRHCZE 23431 1 @
pH] Rl thste] WS 71 oF gk, 15, 17).

MEE FF (ET13 LA-12)Z pH 2.0, pH 2.5, pH 3.0
2% AF AR S P&o}‘ﬂ W ARE 3, AldEs
FARFANA Fe g Frikt ) Hlasksich ET-19] 7% 914
3AIE & 27 Ag?f(lo“’ CFU/mDdl B3l 1 log cycle A&
s JERIAL, LA-129] A-Solle Aol Wit Al ¢l
01 /\lﬁﬂ/ﬂ jPﬂHElb frakt A9k BO 9o tigk W43 H
< 4’1 ST Table 3).

T A “HE]‘ Frakro] 919k AolAds AA el
T2 FHAA HolAAo 7 BHlEE g gisk WA
< 7FAoF gkl A ATk, 3). & ARoAE F s
gk & Q1F gEckdel] tigk AEYS AlTEE FAIFIA
223 fAakt vln, ZARBFIUE ET1d LA-12E 03%

of

F

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 0 180
3.0 10.03 10 941
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
AP 2.0 10.92 10.16 9.90
BP 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 IN HCI).

®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)

Incubation time (hr)

Strains 0 3 73
ET1 Control® 9.84 9.73 1034
Bile® 9.84 9.87 8.7
Control 9.76 9.71 1021
LA-12 Bile 9.76 9.8 8.64
Ad Control 948 10.38 10.11
Bile 9.48 10.11 8
B Control 923 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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oxgallZ} 8A]7F WS- 3 control (without oxgall)¥} FARSHA %
7] A9l 10° CFU/MmI o)de] AHE FAI5H3 24413t
13- ol % 10° CFU/mI oo A5 fAlsh= 2102 &
olE o, Al#EE 2T BY ATFRTE 1 log cycle A%
A A 2oz SRIHUTKTable 4). & 23S T3t
A 5 ET-13 LA-125 SF4tdd digh A 3 A9
© it A, B¢} Hlwdte] 553t AU 958 2102 gl
o] AF3A] JUoll A probiotics2A 1 715S FE3S] W3
Zlole} Azhdt,

oife] ANEZHE 2 A 8§ ¥ ET-13 LA-12
= =2 A=Yy 953 a4 A (Bgalactosidase)yS YERZ L
2 FEUFT A 715S W3 o= JgEy, dAl Al
Zo 85I Ae FAFLZHE e o9} Hlnste] 9
N7} GFitbef] tigt Wi T st Vs ks AE
32 7Jef fAIFE AZE A FESE 7R 95esiokar A

2| 2

B A7 Ak 35714 A4A19AH] 2 KRIBB 7%
TFARE S A7) x|del ofs) S = AU T

¥
ra

nk}
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ABSTRACT: Characterization and Selection of Lactic Acid Bacteria Producing SGalactosidase
Young-Ki Lee, Susanna Chof?, Young-II 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, Daejeon 305-806, Korea)

This study was carried out to select the lactic acid bacteria producing S-galactosidase (lactase) and investigate
the properties of the S-galactosidase. 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 S-galactosidase 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 fgalactosidase activity and cellular viability. Their S-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.



