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Abstract

In order to obtain elementary data of enzymatic browning of apples and apple products and to exa-
mine effectively inhibitory method of browning, we extracted polyphenol oxidase (EC 1.10.3.1) from
apple (Ralls Janet) and investigated its general properties.

The optimum conditions for the enzyme reaction were pH 6.0 and temperature of 30°C. The enzyme
was very stable at pH 4.0, and at the range of pH 5.0-9.0 its activity was above 80% compared with
pH 4.0. The enzyme was very stable by heating at 40°C for 1 hour, and almost 50% of enzyme
activity was lost by heating at 60°C for 30 minutes.

The polyphenol oxidase activity was enhanced by the addition of Cu?* and Mn?*+, respectively,
meanwhile Nat, Hg?+ and Co?* inhibited the enzyme activity. The enzyme activity was greatly decr-
eased in the presence of inhibitors such as cysteine, sodium metabisulfite and ascorbic acid. The polyp-
henol oxidase greatly catalyzed the oxidation of o-diphenols such as chlorogenic acid and catechol,

which suggests that main substrate of polyphenol oxidase is o-diphenol compounds.
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Fig.1. Diagrammatic representation of the extraction of polyphenol oxidase from apple,
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Table 1. Changes of the protein content and
specific activity of polyphenol oxid-
ase by the fractional purification
with ammonium sulfate

Ammonium Total Total Specific
sulfate activity protein activity
(%) (unit) (mg) (unit/mg)
40 592 79.21 7.47
60 2463 42,05 58.57
80 80 3.45 25.39
100 10 3.15 3.17
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Fig.2. Effect of pH on the activity of
polyphenol oxidase.
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Fig.3. Effect of temperature on the activity
of polyphenol oxidase,
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Fig.4. Effect of pH on the stability of polyphenol oxidase.
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Table 2. Effect of inhibitors on the activity
of polyphenol oxidase

Concentration(mM)
Inhibitor

0.1 0.5 1 5 10
None 100 100 100 100 100
Cysteine 75 20 0 0 0
Citric acid 100 89 43 29 18
Ascorbic acid 95 27 0 0 0]
Sodium metabisulfite 8 20 0 0 ©
NaCl 100 100 98 95 83
Boric acid 100 98 93 78 66
Tartaric acid 100 58 40 28 20

Values denote relative activity based on none-
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Table 3. Effect of metal salts on the activity
of polyphenol oxidase

Matal salt (107'mM)

Relative activity(9s

None 100
CuClg 144
FeCl; « 6HO 119
NaCl 81
HgCl, 69
CaCl, 100
COCIz . GHzO 78
chlz 106
MnClz . 4H20 125
KCl 92
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Table 4. Substrate specificity of po]yphehol

oxidase
" Substrate Activity(unit) Relative activity(%)
Catechol 300 100
Chlorogenic acid 740 247
Gallic acid 0 0
Resorcincl 0 0
Tyrosine 20 6
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