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Abstract

As a basic research for inhibition of enzymatic browning of apple wine, polyphenol oxidase (EC 1.
10.3.1) from apple (Jonathan) was extracted, partially purified, and some properties of the enzyme
and changes of active bands by heat treatment were investigated. Optimum conditions for the enzyme
reaction wefe pH6.5 and temperature of 30°C, and o-diphenol was the main substrate for the enzyme.

Approximately 35% and 159 of initia Ipolyphenol oxidase activity remained after heating at 60°C and
70°C for 1 hour, respectively. About 0.5mM of the inhibitor such as sodium metabisulfite, cysteine
and ascorbic acid was required for effective inhibition of the enzyme reaction. However, EDTA was
found to be a very poor inhibitor. Ethanol did not affect the enzyme activity. The number of active
bands of polyphenol oxidase from apple(Jonathan) was found to be four, but two bands and one band
were observed after heating at 60°C and 70°C for 1 hour, tespectively, which showed a significant

difference in thermal stability among active bands.
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Fig.1. Effect of pHhon the activity of poly-
phenol oxidase.
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Fig.2. Effect of temperature on the activity
of polyphenol oxidase.
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Fig.3. Effect of temperature on the stability
of polyphenol oxidase.
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Table 1. Substrate specificity of polyphenol

oxidase
Activity Relative activity
Substrate (units) (%)
Catechol 480 100
Chlorogenic acid 1,500 312
Gallic acid 10 2
Resorcinol 30 6
Tyrosine 4] 0
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Table 2. Effect of inhibitors on the activity
of polyphenol oxidase

Relative activity(%)

Inhibitor Concentration(mM)

0.05 0.1 0.5
None 100 100 100
Cysteine 74 53 0
Sodium metabisulfite 79 64 2
Ascorbic acid 90 65 0
EDTA 100 94 85
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Table 3. Effect of ethanol concentration on
the activity of polyphenol oxidase

Ethanol Relative activity H
(%) % e
0 100 ‘ 6.0
5 109 6.2
10 112 6.3
15 102 6.6
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Fig.4. Detection of polyphenol oxidase activ-
ity: in polyacrylamide disc gel at
420nm in a Gelman scanning densito-
‘meter.
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Fig.5. Electrophoretic pattern of polyphenol
oxidase after heating at 60°C for 1 hr,
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Fig.6. Electrophoretic pattern of polyphenol
oxidase after heating at 70°C for 1 hr,
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