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Abstract

Aspergillus niger S-1 was proved to be a good hesperidinase producer which have been selected for

naringinase utilization. Enzyme of this strain had good characteristics and purified relative high degree

with good recovery by ammonium sulfate or aceton treatment. Results obtained were summarized as follows

69)

(2)

(3

@

(5)

(6)

The enzyme was most active at 60°C, when the reaction was performed in the pH 4.0 for 30min.
Optimum pH for enzyme activity was 5.0 and activity was retained 78% at pH value 3.5.
Hesperidinase activity retained 959% of its full activity after treatment at 60°C for 30min at pH
value 4.0., 70% at 70°C and 65% at 80°C. Most stable pH of this enzyme was showed 5.0
after treatment for 24hr at 4°C

Only Magnesium ion activated enzyme reaction, while other metallic ions, Cut*, Mn**, Pb*t,
Mo++, Ag++, Hg** inhibited.

Eleven fold purification with 35% recovery was obtained in the case of 609% aceton treatment and
10-fold purification with 5. 6% recovery was showed with 40% aceton comparing to the crude
extract Enzyme.

Crude enzyme precipitated with 0.4—0. 6 saturated ammonium sulfate contained 13% of the original
enzyme activity with 48-fold increase in specific activity and enzyme has been purified 25 fold with
a yield 19% by 0.6—@. 8 saturation.

Hesperidinase formation was noticeably increased by addition of small amount of orange-peel extraction

on the wheat bran medium.
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Fig. 1. Effect of pH on Hesperidinase Activity. Reaction conditions: 60°C, 30min.
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Fig. 2. Effect of Temperature on Hesperidinase Activity, Reaction conditions: pH 4.0, 30min.
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Fig. 3. Effect of pH on Stability of Hesperidinase. Reaction conditions: 60°C, pH 4.0, 30min
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Fig. 4. Effect of Temperature on Stability of Hesperidinase. The enzyme was treated under various temperatures.

for 30 minutes before its activity was measured. Reaction conditions: 60°C, pH 4.0, 30min.
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Table. 1. Effects of metallic ions on crude Hesperidinase reaction.

Metallic Tonic concentration (Moles/Reaction mixture) and Activity

Tons 1x1071 1x1072 1x107°3 1x1074
MgS04 0.53 0.08 1.08 0.99
CuSO, 0.14 0.73 0.83 0.88
Pb(CH,CO0), 0.16 0.87 0.85 0.87
NazMoM, 0.57 0.78 0.75 0.78
MnSQ, 0.78 0. 80 0.77 —
none 0.98

Dilution degree of each Saturated solution

Dilution 4%x1071 4x1072 4x1073 4x1074
Metallic Ton
AgeS0, 0.69 0.72 0.84 0.78
(C¢H5CH,COO0),Hg 0.42 0.57 0. 69 0.97

#%AgyS0, and (CsHsCH,COQ),Hg were slightly

dissolved in water.

Teble. 2. Aceton Precipitation of Hesperidinase. The pH of initial extract was 6.0 and the enzyme was

centrifuged at 8000rpm for 20 min, after cold aceton treatment. The precipitate was dissolved

with Macllvaine’s buffer (pH 5.0) and then activity was assayed.

Procedure Enyme-concentration Protein  Total unit Specific activity Yield  Purification
. (unit 1 ml) (mg/ml) (unit/mg) (%)

Initial extract 1.6 10.4 16 0.153 100 1

Aceton 409% 0.09 0. 06 0.9 1.5 5.6 9.8

Aceton 60% 0. 563 0.34 5.63 1. 661 35.3 10.9

Aceton 709% 0.575 0.44 5.75 1.3 35.9 8.5

Aceton 80% 0.61 0.575 6.1 0.942 38.1 6.1
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Table. 3. Fractional Purification of Cultured Extr-

act. Enzyme by Ammonium Sulfate. Salted

enzyme was dialyzed 3 day against water

and buffer (pH 4. 0)

Enzyme protein
Concen- (mg/ml)

Total Specific
unit  activity Yield

tration
Initial
extract 1.6 0.502
0~0.4 — 0.05
0.4~0.6 0.89 0.12
0.6~0.8 1.27 0.35
0.8~1 0. 36 0.2

400 0.153 100

53.4 7.41 13.35
76.2 3.63 19. 05
21.6 1.8 5.4
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Fig.5. Ammonium sulfate precipitation by change of pH. Enzymes were precipitated with 75% Ammon--
ium sulfate at various pH and dislyzed against water or Buffer (pH 5.0) for 3 days at ¢°C
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Fig. 6. Effect of Orange peel added to the Culture Medium on the Formation of Hesperidinase.
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