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Production of Oligosaccharide by Beta-galactosidase of
Kluyveromyces fragilis

Kook-Hee Kang and Sang-Hee Kim
Dept. of Dairy Science, Sung Kyun Kwan University, Suwon 170, Korea

ABSTRACT -Kluyveromyces fragilis was evaluated on beta-galactosidase producing ability. En-
zyme production medium giving maximum beta-galactosidase yield was found to consist of 6% lac-
tose, 1% peptone and 0.25% yeast extract. Best extraction of beta-galactosidase was obtained by
toluene treatment (3% V/V) for 5hr at 37°C in 0.05M potassium phosphate buffer, pH 7.0. Optimal
temperature for enzyme activity was 40°C. The enzyme was stable at pH 6.0-7.0. Michaelis-Menten
constant was 2.5 mM on O-nitmphenyl-ﬁ-D-galactoside. 7 oligosaccharides were formed by tran-

sgalactosidation of this enzyme.
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Table 1. Effect of various medium on the production of
the Beta-galactosidase

Cell Yield Activity Relative

Medium  Final pH o
(wet cell) (U/ML) Activity

(g) (%)

Itoh? 4.06 82 3126 100
Mahoney?

anoney™ 395 70 15.42 50
(Lactose)
Mah 9)

anoneyT 3 40 102 2143 69
(Whey)
Dicksonl¥  6.50 82  10.29 33
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Fig. 1. Effect of Ictose concentration on the Forma-
tion of Beta-galactosidase
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Table 2. Composition of enzyme production medium for
Beta-galactosidase

INGREDIENT CONTENT (%)
Lactose 6
Peptone 0.25
Yeast Extract 1

Sterilized at 121°C for 15 minutes after adjusting pH
7.0.
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Fig. 2. Effect of time and temperature on extraction
of Beta-galactosidase by toluene treatment.
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Fig. 3. Effect of time and toluene concentration on the

extraction of Beta-galactosidase.
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Fig. 4. Morphological appearance of Kluyveromyces
fragilis ( x 1500).

Fig. 5. Morphological appearance of Kluyveromyces
fragilis after toluene treatment (x 1500).
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Fig. 6. Effect of temperature on enzyme activity.
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Fig. 7. Effect of heat treatment on enzyme activity.
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Table 3. Effect of various buffers on the activity of 0.15r1
Beta-galactosidase
d
Assay Buffers Concentration ﬂ“eE;sz'e—
(pH 7.0) M) ctivity e.a.tlve
(U/ML) Activity(%)

Sodium phosphate 0.10 50.10 100
Tris acetate 0.10 29.06 58
Mcllvaine 0.10 47.09 94
Potassium phosphate  0.10 50.10 100

0.10 33.06 64

0.02 50.02 98
Potassium phosphate  0.05 51.65 100

1/S (mM)
0.10 50.10 97 . .
Fig. 9. Linewever-Burk double reciprocal plot for
0.20 49.58 96

determination of the Michaelis constant for the
hydrolysis of ONPG.
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Fig. 10. Paper Chromatogram of Lactose Hydrolyzates.
40% of Lactose solution in 0.05M phosphate
Buffer, pH 7.0, was hydrolyzed at 45°C. S,
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