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Abstract — B-Galactosidase of Bifidobacterium longum KCTC 3215 was studied on the produc-
tion, purification, and characterization. Optimum conditions for the enzyme production were
in the medium of 1.0% lactose as carbon source, initial pH 7.0 and in 17 hours of cultivation
at 37C. The enzyme was purified 9.25 folds by protamine sulfate precipitation, ammonium
sulfate fractionation, DEAE-Sephadex A-50 ion exchange chromatography and Sephadex G-150
gel filtration. The maximal B-galactosidase activity was observed at pH 6.5 and at the tempera-
ture of 40C. This enzyme was stable at pH 6.0~8.5. Metal ions such as Ca*' and Co®*,
2-mercaptoethanol, cysteine, and glutathione stimulated B-galactosidase activity. The enzyme
activity was inhibited by addition of Mg**, Fe**, Cs'*, Li'*, DETA, galactose, and p-chloromer-
curibenzoic acid. The kinetics of o-nitrophenyl--D-galactopyranoside and lactose were K, = 1.66
mM, V,..=0.30 mM/min-mg-protein and K,,=3.18 mM, V. =0.42 mM/min-mg:protein, res-
pectively. The molecular weight of native enzyme was about 360,000 dalton and the enzyme
consisted of 2 identical subunits with a molecular weight of 180,000.

B-Galactosidase+= lactoseE glucose®} galactose®
Fastn RN i Lzt A, 5 FAIEFH
B FAlFA 2 AAE GA4E FaAA FA
Fo 4L $APTed olgs5x Skl 2). A
F71%] 8] B-galactosidasew WH-¥ A%, A, T
ol ZHE] AAE Ao]m(3), o] A A B 5
Aol A A7 AEET lvH4-6). 18y A
frolgt Alde® FEuty 9l Bifidobacterim®] B-
galactosidasedl] #%{} dF= o}F 1 HE Fo]
A} #HZe ok o] 9] B-galactosidasedl] i3+
A7} oF7t BuH K7, 8). whekA] B oI 7= Bifi-
dobacterium longum KCTC 32152%-¢] Q4=+ B-
galactosidase®] Az A, ol33td 9l &4

Key words: Bifidobacterium longum, B-galactosidase
*Corresponding autor

A 548 zAkekddh
ME A Ay

ABTZE G Y

Algdgre Agadiste ety vdEdTA
A A X2 F9l Bifidobacterium longum KCTC 3215
£ AH8-3}git). Modified Rogosa’s mediume] Bif. lo-
ngum KCTC 32159 B-galactosidase AF2- 2i3H
A 2 2. QA 5] B Ao gl on] A4
Wi Aol 107/m/ Y& HFsl] 37Tl 1747wl
oFatadck wioke]l It wikNE 4CE FYsn
Klett-Summerson Calorimeter(Red filter) & o]-83}

o] FREE @AY Falem dephich

EEaMe| EX|

456



Vol. 19, No. 5

af ool £t - wllokR & 4CE I3k H2(47)
ol 1 7,000 rpm, 203k A Felste] #AlE gt
th5 0.1 M potassium phosphate buffer(pH 7.0) &
Qo g AHEct v2] Wz AEeld-8 alumi-
num oxide(Junsei chemical Co., Ltd) S ] 5-#]]
s 16 .1 w2 7}8le] el Holx AEE
gaetict. s FAE 01M potassium phos-
phate buffer(pH 7.0) o) &A% 10,000 rpm, 30%7F
didelsted Felxl AsasE B Hyge Al =
oo g Al8-3lgict,

S 53

A4 #A-2 Lederberg(9)2] vlel ule} p-nit-
rophenyl-B-D-galactopyranoside (ONPG, Sigma Che-
mical Co., Ltd) 5 7| H & 3le] F %3}k 0.1 M po-
tassium phosphate buffer(pH 7.0)e] ONPGE 5
mMe] =HxE §aid 7|3 & 2mig 37Ce|A]
o] 25171 ¥, A A3 M3t A4 05mliE 78l
miE FH7Pske] ubg-& AR A7 o, i gl 339
FTRES 420nmell A FAIG o, A4 HAYL
ONP (¢-nitrophenol) d
EAEAL gle A7) ZZelM 1E Fdel 1
umole®] o-nitrophenol-2 &l 7]=dl €33 BL
22 1unit® skt

4o HH|

ZAANE ammonium sulfate 3, protamine
sulfate Helo /g #4417, DEAE-Sephadex
A-50 ion exchange chromatography, Sephadex G-
150 gel filtration HA|E A A & ct.

=Atze| &5

B4R A F Eah ALY Hr|gF 7.5%
SDS-polyacrylamide  gel  electrophoresis{SDS-
PAGE) € Laemmli(10)¢] sl &3l AAlakdo.
a4 R3S Whitaker(11), Weber#} Os-
born(12) 2] ¥yl 2oJated AX|slol o, 553

= AbEshdrh

THliRlel ¥

457

Al o] Aekd Lowry 5(13) 9] ¥pe] o=} &
A 3led bovine serum albumin(Sigma Chemical Co.,
Ltd)g FFuwA gz sto] Aaksigich

g 9 o

TaMA0] Cliet BEaR2| HE

7t ehAaE Z)Euf Ao diEiA] 0.5%(W/V) 4
H71gE F wiofi e 3HF pHel aL8AHE 23T
A= Table 13 7t} Lactosed ©FAa$io @ AR
3 w7l 126.14 unit/mi 2 7}A F9k e ™, glucose,
galactose #7}A)<= lactoseol| V|3l 17.34%, 88.71% =
velbdo). Citti 5(14)& Str. lactis®] 73-% galac-
tose7} lactose Bt} & T} o] 2| = E-3} &1t B-galacto-
sidase?] - & 32o] E 4 9}y dtgdc) Lactose]
H7FEEE 05~3.0% HHE 3t dAFA 2 &
A8AdE 2AREE A Fig 1elA eld viel 3o
A48 15% FEAA 71 o), Ao
1.0%< 4 7H4 =4 vebydrct

Sadiol ofet pH S sliEEe| E%

E o] EAaAAF R gA S 6 H A ] X7
pH ZAAE 9% A9 23+ Fig 29 2} FAHS54
& pH7.0~80 #pol2] ®HellA FA e eH
Aol HBAHLE 27] pH7.00|et vk mr)
ALMAbel vlAe= 43S FHEZ A= Fig 37
o) A EA 3 B AP 37CA A 7P Fgho,
gy} Abg3td |43 sk HEE JEhd
At

Table 1. Effect of carbon sources on production of B-
galactosidase by Bif. longum KCTC 3215

Carbon : Enzyme activit Relative
source Final pH {unit/ml) ’ activity (%)
Control 6.90 0.00 0.00
Glucose 5.10 21.87 17.34
Galactose 5.16 111.89 88.71
Fructose 5.10 97.96 77.66
Lactose 5.18 126.14 100.00
Sucrose 6.43 49.47 39.22
Arabinose 6.40 24.37 19.32
Raffinose 6.28 67.37 5341
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Fig. 1. Effect of lactose concentration on production
of B-galactosidase by Bif. longum KCTC 3215.
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Fig. 2. Effect of initial pH of medium on production
of B-galactosidase by Bif. longum KCTC 3215.
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Fig. 3. Effect of incubation temperature on production
of B-galactosidase by Bif. longum KCTC 3215.
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Fig. 4. Effect of incubation time on production of (-
galactosidase by Bif. longum KCTC 3215,
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Fig. 5. DEAE-Sephadex A-50 ion exchange charomatogram of B-galactosidase of Bif longum KCTC 3215,
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Fig. 6. Sephadex G-150 gel filteration charomatogram of B-galactosidase of Bif longum KCTC 3215.
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Table 2. Summary of purification of B-galactosidase from Bif. longum KCTC 3215

ovreT——————
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Total Total Specifiic Yield Fold
Procedure activity protein activity (%) purification
(unit) (mg) (unit/mg)
Cell free extract 6625.63 108.74 60.93 100.00 1.00
Protamine sulfate 5853.05 84.99 68.86 88.33 1.13
fractionation
Ammonium sulfate 4725.89 51.23 92.24 71.32 1.51
(0~70% saturation)
DEAE-Sephadex A-50 4066.13 14.58 278.72 61.36 4.57
ion exchange
chromatography
Sephadex G-150 gel 3735.83 6.62 564.05 56.38 9.25
filtratton
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Fig. 8. Effect of pH on B-galactosidase activity of Bif.
longum KCTC 3215.
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Fig. 11. Heat stability of p-galactosidase from Bif.
longum KCTC 3215,
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Table 3. Effect of various reagents on the activities
of p-galactosidase
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Relative activity (%)

Reagents (1 mM)

No addition 100.00
CaCl, 104.05
CoCl, 105.24
CsCl 88.42
FeCl, 83.46
KCl 100.08
LiCl 86.32
MgCl, 58.82
MnCl, 99.80
bl 91.02
Cysteine 111.65
Glutathione 120.00
EDTA 83.76
2-Mercaptoethanol 110.05
Sodium hisulfite 106.31
Sodium fluoride 102.33
p-chioromercuribenzoic acid 11.00
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Table 4. Effect of carbohydrates on [-galactosidase
activity

Relative activity (%)

Carbohydrate

1 mM 10 mM
Control 100.00 100.00
Glucose 104.19 98.73
Galactose 87.78 67.32
Ribose 93.46 92.90
Lactose 89.32 84.70
Xylose 91.35 89.76
Fructose 94.54 90.36
Mannose 98.72 94.86
Sucrose 102.97 109.63
Maltose 99.90 89.13
Glucosamine 104.82 92.20
Methyl-D-glucoside 106.95 99.25

1/V (mM!,

min-mg- protein)
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Fig. 12. Effect of subsirate concentration on p-galacto-
sidase activity from Bif. longum KCTC 3215,
ONPG, @; Lactose, O.
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Fig. 13. Determination of the molecular weight of the

Bifidobacterium longum [3-galactosidase by Sephadex G-
200 gel filtration.
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Fig. 14. Estimation of molecular weight of (3-galactosi-
dase by SDS-polyacrylamide gel electrophoresis.

1, Bovine albumin-tetramer (M.W. 264,000), 2, Bovine
albumm-trimer (M.W. 198,000); 3, Purified B-galactosi-
dase: 4, Bovine albumin-dimer (M.W. 132,000); 5, Bo-
vine albumin-monomer (M.W. 66,000).
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