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Abstract

As a basic research for inhibition of enzymatic browning of apples during dehydration

or processing, polyphenol oxidase was extracted from Fuji apples to investigate heat inac-

tivation, chemical inhibition and other properties. Polyphenol oxidase showed the highest
activity at 20°C and pH 5.5 with catechol as substrate, and the Michaelis constant of 0. 14
M under the same condition of substrate and pH. The thermal inactivation followed pseudo
first-order kinetics to have activation energy of 23, 0 kcal/mol and z value of 19.7°C. As for

substrate specificity the polyphenol oxidase showed high affinity toward the o- diphenolic
compounds, particularly chlorogenic acid. Neither the m- and p-dihydroxy phenols nor
monophenols were attacked. Browning by polyphenol oxidase was completely inhibited at
the concentrations of 10mM for‘ potassiummetasulfite and thiourea and 1mM for L-cysteine,
ascorbic acid and sodium diethyldithiocarbamate.
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Table 1. Substrate specificity of polyphenol oxi-
100 dase from Fuji apples
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Fig. 1. Effects of pH and temperature on the
activity of polyphenol oxidase from Fuji
apples
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oxidase activity
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Fig.3. Thermal inactivation of polyphenol oxi-
dase from Fuji apples

Table 2, Thermal inactivation data of crude
polyphenol oxidase from Fuji apples
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80 6.4 26.7
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Fig. 4. An Arrhenius plot of polyphenol
oxidase in Fuji apples
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Table 3. Effect of various inhibitors on the
activity of polyphenol oxidase from Fuji

apples.
s Concentration Percent
Inhibiter (mM) inhibition
Potassium 0.1 0
m-bisulfite 1 78
10 100
Ascorbic acid 0.1 0
1 100
10 100
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10 100
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10 100
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Fig. 5. Inhibition effect of ,ascorbicgacid on
browning by polyphenol oxidase of Fuji
apples
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Fig. 6. Inhibition effect of chemical compounds
(1mM) on browning by polyphenol
oxidase of Fuji apples
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