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Abstract

To maximize the production of glucose oxidase by Aspergillus niger KUF-04 isolated from a soil, the cultivation con-

ditions and nutrient sources for the enzyme production were studied. The results obtained were as follows:

1. The optimum temperature, pH of the medium, and cultivation time for the enzyme formation were found to be

28-34°C, 7.0-8.0 and 40 hours, respectively.

2. The best carbon source was proved to be glucose and its most effective concentration was 15 percent.

3. Ammonium sulfate was the best nitrogen source as compared with the other inorganic and organic nitrogen

sources tested. Its optimum concentration for the glucose oxidase production was 0.02 percent.

4. As mineral sources, 0.05% of Mag n esium sulfate 7-hydrate and 0.02% of Potassium phosphate, monobasic seem-

ed to be necessary to further increase the level of the enzyme production.
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Table 1. Composition of the Medium for Slant

Culture
Composition Quantity
Glucose (crystal) 30.0g
NaNOQO, 3.0g
MgSO, - 7H.0 0. 5¢g
FeSO, 0. 18g
K.HPO, 1.0g
KC1 0.5g
Agar 15.0g
Distilled water 1000ml -

pH :5.540.1
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Table 2. Composition of the Medium for Pre-

Culture
Composition Quantity
G1 ucose (crystal) 30. Og

Corn Steep Ligior (50%W/W)  20.0g
NH,Cl 9.0g
MgSO,- 7H,0 1.0g
CaCOs; 10. 0g
Distilled water 1000ml
pH:6.640.1
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Table 3. Composition of the Basal Mediumfor

Main Culture
C omposition Quantity
Glucose (crystal) 100. Og
KH,PO., 0.2g
MgSO,- 7H,0 1.0g
(NH,).S0, 0.2¢g
CaCO; 35. 0g
Distilled water 1000ml

pH: 7.2£0.1
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Fig. 1. Analytical Method of Glucose Oxidase.
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1.5ml Glucose Solution(10% Glucose in Buffer pH 6.1)
1.8 ml phosphate Buffer pH 6.1 P
0.1m! O—Dianisidine (3. 5mg/m¢ in 95% Ethanol)
50u¢ of Peroxidase(0.04mng/mé in Buffer pH 6.1)

Incubation for 5 minutes (inactivation)
Incubation for 15 minutes at 37C

Boiling for 5 minutes (inactivation)
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Table 4. Culture Conditions for Pre and Main-Cultures

Culture

Condition Pre-Culture Main-Culture
Medium for Pre-Culture for Main-Culture
Container 500 ml flask 500 ml flask
Charge Vol 100 ml 12 5ml 125
Inoculum size 1% (suspended spore) 5%
Shaker Type Rotary Rotary
Agitation (rpm) 240 240
Cultsre Time(hr) tur 22—26 40—42
Cultivating Temp. 28T 28T
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Glucese Oxidase Production.
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Fig. 4. Time Course of Glucose Oxidase
Production by Asperygillus niger
KUF-04.
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Table 5. Effect of Carbon Sources on the Production of Glucose Oxidase

Carbon Source Final pH Residual Activity Relative Activity
Sugar (%) (unit/ml) (%)
Galactose 6. 80 6.72 959 27.3
Glucose 4.35 0.42 3514 100.0
Fructose 6.10 6.35 1493 42.5
Sucrose 5.42 1.72 2609 74.2
Lactose 6.35 6.27 887 25.3
Maltose 6.15 6.82 1054 30.0
Cellobiose 6.01 6. 45 671 19.1
Corn starch 5. 50 6.35 351 10.0
Dexirin 5.70 5.21 938 26.7
Potato starch 6.70 6.52 175 5.0
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