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Production of ~-Galactosidase from Alkalophilic Bacillus sp. (II)

Yu, Ju-Hyun* and Sung-Sik Yoon!

Department of Food Engineering, Yonsei University, Seoul 120-749, Korea

A B-galactosidase producing strain, alkalophilic Bacillus sp, YS-309, has been isolated from
soil sample. The strain was capable of producing large amount of intracellular A-galactosidase in
the alkaline media rather than in the neutral media. The preferable medium composition has been
determined to be as follows: 0.5% lactose, 0.5% yeast extract, 0.5% soybean meal, 0.1% KH,PO,,
0.02% MgSO,-7H,0, 0.6% Na,CO; (pH 9.9). The enzyme was produced by lactose or IPTG as in-
ducer. But both Enzyme synthesis and cellular growth were decreased when lactose was added at

the higher concentrations than 1.5% (v/v).
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Fig. 1. Scanning electron microscopy of Bacillus sp.
YS-309 isolated from soil.
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Fig. 2. Effect of lactose concentrations on the &-
galactosidase production.
O : Cellular growth, and @: Relative enzyme activity
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Table 1. Effect of various organic nitrogen sources
on the B-galactosidase production.

Kor. J. Appl. Microbiol. Bioeng.

Table 3. Effect of carbonates and bicarbonate on the
B-galactosidase production.

Growth
(OD at 550 nm)

Enzyme

Nitrogen source® activity (U/mi)

Polypeptone 6.64 2.1
Peptone 1.48 2.0
Casamino acid 0.51 0.5
Yeast extract 11.70 7.1
Tryptone 4.14 4.3
Defatted syobean 2.94 6.2
meal

Meat extract 4.23 2.8

e Final concentration of nitrogen source: 0.5%

Table 2. Effect of defatted soybean meal concentra-
tions on the Q-galactosidase production.

Concentration Growth Relative enzyme
(%) (OD at 550 nm) activity (%)
0 0.56 33
0.2 1.08 65
0.4 1.67 89
0.6 1.98 100
1.0 2.62 79
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pH Cell growth Enzyme
Salts?®
Initial Final (OD at 550 nm) activity (U/mli)
K,COg 100 9.3 8.25 4.03
NaHCOj3 9.5 8.7 3.82 6.67
NayCOq 102 95 4.75 7.47
(NH,CO3 9.0 83 1.22 0.45

@ Final concentration: 1.0% (w/v)
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Fig. 3. Effect of sodium carbonate concentrations on
the g-galactosidase production.
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Fig. 4. Time course of S-galactosidase production.
Alkaline medium contains 0.1% KH,PO,, 0.02% Mg-
SO,7H,0, 0.5% yeast extract, 0.6% defatted soybean
meal extract, 1.0% lactose and 1.0% Na,COj.
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Fig. 5. Effect of IPTG concentrations on the induc-
tion of F-galactosidase from Bacillus sp. YS-309.
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Fig. 6. Effect of lactose and IPTG on the induction
of B-galactosidase synthesis.
Enzyme assay was conducted at 37°C for 10 min.
o: IPTG, 1 mM
O: Lactose, 50 mM
a: None
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