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Abstract: S3-Glucosidase [ 8-glucoside glucohydolorase, EC 3.2.1.21], produced by mesophilic fungus
strain AK10 A3 isolated from soil, was purified and its charasteristics were studied.

Strain AK10AS3, that was able to grow at 25~35°C but not at 45°C on MYP agar plate, produced
thremostable B-glucosidase in cell. The enzyme was purified 2000 fold to homogenity from cell free
extracts of AK10A3 by ammonium sulphate precipitation, thermal denatulation of inert protein,
hydrophobic chromatography with Butyl-Toyopeal 650M and fast protein liquid chromatography
with Superose 12HR column.

The molecular mass of the native enzyme was estimated to be 360kDa from FPLC gel filtration
and that of this enzyme subunits 140kDa and 95kDa from SDS-PAGE.

The purified enzyme had a pH optimum of 5.0 and an optimum temperature at 70°C. The B-gluco-
sidase was thermostable with a half life of 5 min at 70°C and no loss in activity at 60°C. In the presence
of ammonium sulphate, full activity of the enzyme was remained after incubation at 70°C for lhr.
Additional effects of ammonium sulphate on the thermostability of B-glucosidase from mesophilic
fungus were discussed.
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Table 1 Lxtraction of A-glucosidase from AK 10A 3

activity " protein spectlic activity
U/ ml mg./ ml U/ mg protein
Culture Sup 0.10 0.75 0.13
Cells** ) 0.49 -
Heated cells Sup 0.18 4.11 0.04
(70°C 10min) Cell debris™* 0.76
Homogenized cells Sup 0.27 1.79 0.15
(Cell mill) Cell debris 0.46 -
Heomogenized cells Sup 0.94 5.59 0.17
(Motar) Cell debris 0.57 - -

#: 0,100D, min at 420nm
##: Cell was resuspended in S0mM Tris-HCl buffer pH 7.5
w%%: Cell debris was resuspended in 50mM Tris-HCl buffer pH 7.5
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Fig. 2 Chrmatography of supernatants fractionated by ammonium sulphate from
crude extract on Butyl-Toyopearl 650M u)lunm Samples were incubated for
Omin (A), 10min (B) and 60min (C) at 70°C and applied to the columns.

Line: ——, absorbance at 280nm; ----, B8 -glucosidase activity; — -—, ammonium sulphate con-
centration.
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Fig. 8 Chromatography of peak I and 1I 8-
glucosidase from Butyl-Toyopearl
650M column on Superose 12 HR
10730 column. Elution profiles of
peak T and I were showen on panel
A and B respectively.

Line: ---, A-glucosidase activity; —-, absor-
bance at 280 nm.
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Table 2 Purification of thermostable B-glucosidase from AK 10A 3

Total

Total

Specific

Step activity  protein activity Purification Yield
<)) (mg) (U/mg protein) (-fold) (%)
Crude extract 274.9 2618.0 0.11 1 100
45% sat. (NHg2804 Sup 167.0 693.6 0.24 2 60.7
Butyl-Toyopear! 650 152.0 1.4 108.57 987 55.3
2nd. Superose 12HR 29.7 0.13 228.46 20717 10.8
U: 0.1 OD/min at 420nm
KB L B Rb s v s e 6 EX 5N B,
B 8- 103 8 — & DR _ o0}
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BT, 7 F b — b Z9— )L 650M i & BBk 2 8 100k
757 4=, Superose HR 12 prep # 3 47 ue b, f
Superose 12HR 107304546702 b 757 4 -1 '§
&0, AK 10A 3 HIEEIA 10g 2 & BRI LLIFIE T §3W
2,000f RS 1L re WESAED,  0.18mg Bz, 4K 208
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3, BSA (67000), 4, ovalbumin  (43000);
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ble B -glucosidase from AK 104 3,
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Fig. 5 SDS-polyacrylamide gel eletrophoresis (panel A) and estimation
of molecular weight (panel B) of thermostable 8-glucosidase.
Lane 1, purified thermostable B -glucosidase; lane 2, molecular weght standard:
1, catarese (232000); 2, phosphorylase b; 8, BSA (67000); 4, ovalbumin (43000);
5, carbonic anhydrase (30000); 6, soybean trypsin inhibitor (20100); 7; lactabumin
(14400); A, (140000); B, (96000): subunit of B-glucosidase from AK 10A 8.

100 T 10or (A)
o 50
£ -
'g 801 h .‘é 0 L i I ! |
K ¢
& 5 100
g (B)
1 I ] H H ! -
035730 37 550 60 70 80C 80
Fig. 6 Effect of temperature on the activity t\\j\gsm
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The enzyme activities were assayed at various PH)
temperatures in 50mM acetate buffer (pH 5.0). Fig. 7 Effect of pH on the activity of purified
Symbol: O, purified B-glucosidase; @, cell B8-glucosidase (A) and cell debris
debris bound 8 -glucosidase. bound B-glucosidase (B)
) e . B The enzyme activity was assayed at
100% DA L T, T0°C TR IR various pH (pH 4.0 —-9.0) at 70°C for
Wic IR T B0, WSS 8- va v s - € i {0min.
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sidase and f-glucosidase in the presence of ammonium sulphate.
Enzyme preparations were subjected to heat at various temperatures foe 10
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sidase,”/45% ammonium sulphate solution.
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