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Abstract

A strain of Aspergillus niger CAD 1 which produces considarable amount of beta-galactos-
idase was selected from extracellular beta-galctaosidase producing fungi isolated from soil.
Optimal conditions for the enzyme from Aspergillus niger CAD 1 were the growth in wheat
bran supplemented with 0.5% skim milk powder at 30C for 72 hrs. The crude enzyme was
purified 1,387 fold through DEAE-cellulose and Sephadex G-100 chromatography and its reco-
very was 6.2%. The optimal pH and temperature for the purified enzyms were pH 4.5 and
45T, respectively. The Km and Vmax on ONPG were 3.57x10°*M and 33.0Q unit/mg protein,
whereas those on lacose were 83.3X10°°M and 15.38 unit/mg protein, respasctively. The acti-
vation energy for the enzyme was 9,900 cal/mol and the enzyme had no metal ion requirement
for its activity and stability. The hydrolysis of lactose in skim milk, 4.8% lactose solution
and acidic whey were 65%, 70% and 78% after 10 hrs incubation at 45C, when 182 units of

the enzyme were used 50mé of the substrate solutions,
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Table 1. Extracellular beta-galactosidase
activity of screened fungi.

Enzyme activity(u/n¢)

Fungi

ONPG lactose
Aspergillus niger CAD 1 450 182
Aspergillus niger CAD 2 457 164
Aspergillus niger CAD 3 413 178
Aspergillus oryzae CAD 8 407 130
Aspergillus oryzae CAD 45 425 70
Aspergillus sp. 420 105
Mucor sp. 400 80
Penicillium sp. 410 54

The culture conditions and ezyme assays
are pescribed in methods
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Fig. 1. Effect of culture temperatule on
beta-galactosidase production of Asp-
ergillus niger CAD 1 in wheat bran
supplemented with 0.5% skim milk
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Fig. 2. Effect of culture time on beta-
galactosidase production of Aspergillus
niger CAD 1 in wheat bran supplemened
with 0.5% skim milk powder.
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Table 3. Effect of various nitrogen
sources on beta-galactosidase.

Table 2. Effect of various carbon Nitrogen EntZ,Y{{:e Re%gt.i\tre
sources on beta-galactosidase. source EE‘%/I;;)Y a‘(:‘ylov)‘ y
e ety
(U/me) (%) Urea 417 92
Control 453 100 Skim milk powder 507 112
Lactose 470 103 Yeast extract 450 99
Sucrose 471 103 Glutamate 442 97
Maltose 450 99 (NH,),HPO, 457 101
Starch 420 93 (NH,),S0, 455 101
Glucose 421 93 NH,Cl 418 92
Galactose 471 103 NaNO, 417 92
KNO, 439 96

Aspergillus niger CAD 1 was grown in wheat
bran supplemented with 1% of each carbon
source for 72 h at 30C. Control was only
wheat bran medium without supplements,
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Aspergillus niger CAD 1 was grown in wheat
bran supplemented with 0.5% of each nitr-
ogen source for 72 h at 30 C. Control was
only wheat bran medium without supplements.
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Fig. 3. DEAE-cellulose column chromatogram of the beta-galactosidase.
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Table 4. Major purification steps of beta-galactosidase from
Aspergillus niger CAD 1.

Volume Protein Activity Specific Purification Yield
Step content activity fold
(me) (mg)  (U/me)  (U/mg) (%)
Acetone fractionation 2,000 123.5  346.5 2.8 1 100
Ion exchange on DEAE-cellulose 260 0.1 226.3 2263.0 808. 2 8.5
Gel filtration on Sephadex G-100 124 0.09 349.4 3382.2 1386.5 6.2
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Fig. 4. Sephadex G-100 column chroma-
togram of the beta-galactosidase.
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Table 5. Effect of inorganic ions and
sugars on beta-galactosidase

activity.
Concentration Relative
Material activity
(mM) (%)

Control No addition 100
NacCl 1.0 92
KCl 1.0 102
MnCl, 1.0 98
MgCl, 1.0 98
CaCl, 1.0 98
CoCl, 1.0 102
CuSO0, 1.0 96
ZnS0O, 1.0 100
He(Cl, 1.0 3
Galactose 100 54
Glucose 100 92
Lactose 100 92
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