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This experiment was carried out to optimize the condition for the enzyme production by selected strain in the basal

medium, to purify the enzyme and to characterize the purified enzyme.

The results obtained were as follows.

1. The optimal conditions for the R-galactosidase production were initial pH 7.0 and temperature 65°C.

Enzyme was induced by the addition of lactose and galactose, and it was intracellular enzyme.

3. The purified enzyme was obtained with the increased level of activity approximately 28.5 folds as compared with

crude enzyme and the yield of 15.2% by means of DEAE-Cellulose column chromatography, Sephadex G-150 gel filtra-

tion.

4. BR-galactosidase from final step of purification showed a single protein band on polyacrylamide gel disc electrophoresis.

5. The optimal temperature and pH of the purified enzyme were 65°C, pH 6.5 for the hydrolysis of lactose.
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Fig. 2. Effect of cultural temperature on the 3-
galactosidase formation of Thermus sp.
Basal medium was composed of 3% of
lactose, 0.5% poly peptone, 0.1% yeast
extract, K:HPO,, KH,PO,, 0.025% MgSO0,
- 7H,0 0.05% NaCl, 0.2% NH,CL
The strain was cultured at various tem-
perature 40hrs in shaking incubator.
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Fig. 3. Effect of initial pH of medium on the
B-galactosidase formation of Thermus
sp.
Basal medium was composed of as Fig.l

and the strain was cultured at 65C for
48hrs in the shaking incubator.
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Fig. 4. Effect of carbon source on the S3-galac-
tosidase formation of Thermus sp.

A | galactose B ! lactose
C : raffinose D : glucose

E : melibiose F ! soluble starch
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Fig. 5. Effect of the amount of lactose, galac-

tose added to basal medium on the 8-

galactosidase formation of Thermus sp.
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Fig. 6. Time course on the S-galactosidase fo-

rmation and cell growth of Thermus sp.

The strain was cultured in the optimum
medium with jar fermentor(Cap. . 30£)
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A : glucose B : galactose

C : skim milk D : lactose

E : lactose treated with crude enzyme

F : skim milk treated with crude enzyme
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Fig. 8. Column chromatography of the S- gal-
actosidase on DEAE-Cellulose contai-
ning 0.1M-KCI.

The column(3.0X5.0cm) was loaded with
100ml of crude enzyme and eluted with
0.1M sodium phosphate buffer(pH 7.0)

at flow rate of 50ml per hr and the fr-
action of 10ml were collected.
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Fig.9. Column chromatography of the S-gal-

actosidase on DEAE-Cellulose.

The column was loaded with 50ml of the
active fraction on DEAE-Cellulose col-
umn and washed with 0.1M sodium phos-
phate buffer (pH 7.0) at a flow rate of
100ml /hr. The absorbed enzyme was elute

with a linear gradient of KCIl from 0.1M
to IM and fraction of 10ml were collected.
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Fig. 10. Gel filtration of the B-galactosidase
on Sephadex G-150.

3ml of enzyme solution were chargedto
gel filtration on a column(2.0X7.0cm)
of sephadex G-150 at a flow rate of 10
ml per hr.

Table 1. Specific activity and yield on purifi-
cation procedure of the [-galactosi-

dase of Thermus sp.

Total Specific

i
Crude enzyme  2732.8 1992 0.71 100

o ECdiose 3960 1212 3.2 63.8
s B2 638 148 32.0
Sephadex G-150 15.6 307 20.0 15.2
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Fig. 11. Polyacrylamide gel electrophoresis of
the purified enzyme.

Electrophoresis was carried out pH 8.3
with 7.5% polyacrylamide gel. gel was
currented 2 mA per each gel and stained
with amido black 10B and destained with

7% acetic acid.
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Fig. 12. Effect of temperature on activity of

thefB-galactosidase.

Reaction mixture was kept at various
temperature for 60 min with gentle sha-
king. The buffer was 0.1M sodium phos-
phate buffer (pH 7.0)
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Fig. 13.Heat stability of the S-galactosidase

of Thermus sp.
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Fig. 14. Effect of pH on activity of the (-gal-

actosidase.

Reaction mixture was kept at 60C for
30 min with gentle shaking. The buffer
was adjusted to each pH indicated.
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