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Abstract — In order to study the physiological properties of the intestinal bacteria, we isolated
the intestinal bacteria of Koreans and tested the enzymatic patterns. Isolated Bifidobacterium sp.
Int-57 had the higher activity of a-glucosidase, B-glucosidase, a-galactosidase, B-galactosidase, B-
xylosidase and a-arabinofuranosidase than other intestinal microorganisms. The effect of the carbon
sources on the production of each enzymes of Bifidobacterium sp. Int-57 was investigated. The
most suitable carbon source for the production of B-glucosidase was maltose, for a-glucosidase
cellobiose, for a-galactosidase raffinose, for B-galactosidase lactose, and for B-xylosidase and a-ara-
binofuranosidase xylose, respectively. In addition, we investigated the optimal conditions and pH
stability of each crude enzymes. The optimal condition of a-glucosidase was pH 6.0 and 40T,
that of B-glucosidase pH 7.0 and 50T, that of B-galactosidase pH 7.0 and 50T, that of B-xylosidase
pH 6.0 and 40C, and that of a-arabinofuranosidase pH 5.0 and 50, respectively. a-Glucosidase
was stable at pH 4.0~9.0, B-glucosidase at pH 4.0~7.0, B-galactosidase at pH 4.0~9.0, B-xylosidase
at pH 4.0~6.0, and B-arabinofuranosidase at pH 7.0~9.0, respectively.
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Table 1. Composition of the modified BHI media

Fig. 18] w5

Brain heart infusion 37¢g
Hemin 001g
Cystemne 05¢g
Resazurin 0001lg
Vit. K 0.001¢g
Distilled water 1L

*pH was adjusted to 7.0.

In case of the agar medium, 20 g of agar was added.

Table 2. Substrates for activity measurement of enzy-

mes

Enzymes Substrates

PNP-c-glucoside
PNP-B-glucoside
PNP-g-galactoside
ONP-B-galactoside
PNP-B-xyloside

PNP-g-arahinofuranoside

a-glucosidase
B-glucostdase
a-galactosidase
B-galactosidase
B-xylosidase
a-arabinofuranosidase
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Fig. 1. Schematic diagram of enzyme activity measure-
ment.
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Table 3. Enzyme activity of the strains

Strain a-glucosidase [-glucosidase a-galactosidase [(-galactosidase a-arabinofuranosidase

Bifidobactertum sp. Int-57 + + + ++ + + + 4 + 4+ + + +

Bacteroides fragilis + + + + + + + —
ATCC25285

Clostridium buiylicum - — — — —

ATCC19398

Enterococcus faecalis — — — — _
ATCC19433

Eubacterium limosum 4 — _ _ _
ATCCR486

Lactobacillus acidophilus — — — — _
KCCM32820

Staphyiococcus aureus — + — _ _
ATCC12600

Bifidobacterium aldolesentis + + + + + + + + + + + + —
ATCC15703

h-1 + — _ _
Ji-2 - — _ _
MUG-1 o + — _
MUG-2 + e — —
BL-27 + + 4+ 4+
LUMB1 + — - _

Strain B-xylosidase B-glucuronidase F6PPK a-fucosidase

Bifidobacterium sp. Int-57 + + — + + —

Bacteroides fragilis — + — 4+
ATCC25285

Clostridium butylicum — — _ _
ATCC19398
Enterococcus faecalis — + -+ — _
ATCC19433
Eubacterium ltmosum — — — _
ATCC8486
Lactobacillus acidophilus — — — _
KCCU32820
Staphylococcus aureus — — — _
ATCC12600
Bifidobacrerium aldolesentis ++ + - + 4+ _
ATCC15703
-1 — _ .
Ji-2 — — _
MUG-1 — — _
MUG-2 — + + _
BL-27 + + — + 4
LUMBRBI1 - _ _

Enzyme activity: + + + showing positive reaction in 1 hour, + + showing positive reaction in 4 hours, + showing
positive reaction in 12 hours, — negative reaction in 12 hours.
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Fig. 2. Effect of carbon sources on a-glucosidase pro-
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Fig. 3. Effect of carbon sources on B-glucosidase pro-
duction.
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Fig. 4. Effect of carbon sources on a-galactosidase pro-
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