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Abstract

The molecular weight of the purified A -galactosidase of Penicillium sp. was estimated to be 130000 by both
Sephadex G-200 gel filtration and SDS-polyacrylamide gel electrophoresis. The SDS-electrophoresis gave two protein
bands corresponding to the two molecular weights of 130000 and 70000. These results indicated that the enzyme con-
sisted of two probably identical subunits which had a molecular weight of 70000. The optimum pH of the enzyme
activity was 4.7 and maximum activity appeared at 50°C. The stable pH range for the enzyme was from 4.5 to 7.0.
The purified /S-galactosidase had no metal ion requirement for its activity or stability. The enzyme activity was in-
hibited by Cu** (ImM)and galactose (100mM). The hydrolysis of lactose in 5% lactose solution, pasteurized milk and
10% skim milk solution were 69.5%, 88.7% and 72.6% after 4 hr incubation at 50°C, when 10 units of 8-glucosidase

were used per ml of the substrate solutions.
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Fig. 1. Molecular Weight Estimation by Sephadex
G-200 Gel Filtration,
1, chymotrypsinogen (molecular weight 25000);
2, rinderserum albumin {molecular weight
67000); 3, purified B-galactosidase; 4, aldolase
(molecular weight 158000); 5, ferritin (molecular
weight 540000).
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Fig. 2. SDS-Polyacrylamide Gel Electrophoresis
of Purified g -Galactosidase (B) and Stand-
ard Proteins (A).
Column, 5% polyacrylamide gel containing
0.1% SDS (0.5x8.0 cm); sample protein, 9 pu.g;
electrophoresis, 8 mA per column for 150 min;

staining, Coomassie brilliant blue; 1, RNA-
polymerase g’ (molecular weight 165000); 2,
RNA-polymerase £ (molecular weight 155000);
3,4, purified g -galactosidase; 5, rinderserumn
albumin (molecular weight 67000); 6, RNA-
a (molecular weight 39000); 7,
trypsin-inhibitor (molecular weight 21500).
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Fig. 3. Molecular Weight Estimation by SDS-
Polyacrylamide Gel Electrophoresis.

1, RNA-polymerase # ' (molecular weight
165000); 2, RNA-polymerase 3 (molecular
weight 155000); 3,4, purified 3-galactosidase; 5,
rinderserum albumin (molecular weight 67000);
6, RNA-polymerase « (molecular weight 39000);
7, trypsin-inhibitor (molecular weight 21500).
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Fig. 4. Effect of pH on g-Galactosidase Activity.
The buffers used were Na-citrate-HCI buffer from
pH 2.0 to pH 4.0, Na-acetate buifer from pH 4.0
to pH 5.6, phosphate buffer from pH 5.6 to 7.5,
Tris-HCI buffer from pH 7.5 to 9.0 and glycine-
NaOH buffer from pH 9.0 to 10.0.
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Fig. 6. Effect of pH on 3-Galactosidase Stability.
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Fig. 7. Effect of Temperature on (-Galactosidase
Stability.

e—e pH 4.5; 0—o, pH 6.5.
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Table 1. Effect of Inorganic Ions and Sugars on

£-Galactosidase Activity

Material Concentration Relative activity
(mM) (%)
Control No addition 100
KCl 1.0 99
NaCl 1.0 100
BaCl, 1.0 99
CaCl, 1.0 97
CoCl, 1.0 100
MgCl, 1.0 99
MnCl, 1.0 99
CuSO, 1.0 41
FeSO, 1.0 96
ZnSO, 1.0 97
Galactose 100.0 52
Glucose 100.0 119
Lactose 1000 93
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Fig. 8. Lineweaver-Burk Plot of the Purified
£ -Galactosidase for ONPG as Substrate.
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Fig. 9. Hydrolysis of Lactose in 5% Lactose Solu-
tion, Milk and 10% Skim Milk Solution by
8 -Galactosidase at 40°C.

4 -4, 25u/ml; e—e; 5.0u/ml; 0~o0, 10u/ml.
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Fig. 10. Thin-layer Chromatogram of Lactose
Hydrolysates by the ;5 -Galactosidase.
(1) standard solution; (2) milk; (3) 10% skim
milk solution; (4) 5% lactose solution. Lactose
hydrolysis; 10 u/ml, at 40°C for 60 min.
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Fig. 11. Hydrolysis of Lactose in 5% Lactose Solu-
tion, Milk and 10% Skim Milk Solution by
A —Galactosidase,
10u/m! . a— 4 50°C; *—e, 55°C; 0—o, 60°C.
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Fig. 12. Hydrolysis of Lactose in 5% Lactose Solu-
tion, Milk and 10% Skim Milk Solution by
8 -Galactosidase at 4°C.
A-a, 25 u/ml; e—e, 50 u/ml; o—o, 10 u/ml.
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