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Abstract

The conditions for immobilization of the partially purified A-galactosidase form Bacillus subtilis
HP-4 and the properties of the immobilized enzyme have been investigated. The crude enzyme precipi-
tated with cold acetone was purified about 68-fold through DEAE-cellulose and sephadex G-100 chro-
matography and its recovery was 19.9%. The optimal conditions for immobilization of enzyme were
obtained in 2%(w/v) sodium alginate, 15%(v/v) enzyme solution and 2%(w/v) calcium chloride, and
also the optimal stirring thme was 2 hours on the above conditions. The optimum temperature and
pH values for immobilized enzyme were 55C and 6.5, respectively. Its residual activity was show
25% after heat treatment for an hour at 65C, and found its high stability in pH 6.0 to 8.0. The enzyme
activity was not affected by EDTA, 2-mercaptoethanol, KCN, protective agents, and other methal ions
except Hg iton and Cu ion. The K., and V.., values of the immobilized enzyme on ONPG were 1.82X 10
“2M and 3.57X 10 % mole/min, whereas those on lactose were 2.94X1072M and 1.68 X 10~ " mole/min,
respectively. The remained enzyme activity for the immobilized enzyme was 95% of original activity
after storage of 40 days at 4T, and when reused for 5 times was 81%. When skim milk(4.8% lactose)
and 5% lactose solution were reacted with the immobilized enzyme (250 units/g) of lactose were 51%

and 43%, respectively.
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Fig. 1. DEAE-cellulose column chromatography of £
-galactosidase
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Fig. 2. Elution profile of major activity peak from
DEAE-cellulose on Sephadex G-100 column
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Table 1. Purification steps of A-galactosidase from Bactllus subtilis HP-4
Total Total Specific
Step Volume protein activity activity Purifica- Yield
(ml) (mg) (unit) (unit/mg tion fold (%)
protein)
Cell free extracts 300 720 1200 1.67 1 100
Acetone fractionation 30 1854 710 3.83 2.3 59
Ion exchange on DEAE-celiulose 40 326 280 8.58 5.1 233
Gel filtration on Sephadex G-100

25

2.1

239 113.8 68.0 199
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Table 2. Bead formation in metal alginate gel

Gelation Enzyme activity
reagent Shape Strength (U/g of bead)
CaCl;  globose excellent 551
AICl; ellipse good 93
FeCl;  globose fragile 121
KCI no bead formed
NH,Cl no bead formed
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Fig. 3. Effect of sodium alginate concentrations on the
immobilized enzyme activity
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Fig. 7. Effect of shaking rate for the preparation of
immobilized enzyme
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Table 3. Effect of various metal ions and enzyme inhi-
bitors on the g-galactosidase activity

Relative activity(%)

Concentration soluble enzyme  immobilized enzyme
Reagent 10°M  10°M 10°M 10*M
Urea 95 96 88 100
FeCl, 98 105 107 102
EDTA 109 97 104 108
NHCI 89 99 103 100
MnCl, 98 96 87 108
CaCl, 100 92 100 102
HgCl, 13 11 15 6
NaCli 94 110 100 107
KCN 98 96 94 93
CuCl, 8 9 11 16
2-Mercapto- 102 103 96 104
ehanol

None 100 100 100 100

Table 4. Effect of protective agents on the g-galactosi-

dase activity

Relative activity(%)

Concentration  soluble enzyme  immobilized enzyme
Reagent 10°M 10°M 10*M 10°M 10°M 10*M
Glucono- 94 97 97 101 107 102
-lactone

DTT 101 100 97 97 110 98
L-Glutathione 97 102 95 94 95 93
L-Cysteine 95 101 97 93 91 93
None 100 100 100 100 100 100
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Fig. 13. Lineweaver-Burk plots for hydrolysis of lactose
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O—Q : soluble enzyme @—@ : immobilized enzyme
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