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Abstract

To examine enzymatic browning of apple wine, changes of active bands of polyphenol oxidase (EC

1.10.3.1) as well as polyphenol substances related to browning of apple wine were investigated during wine
brewing. The decrease of total phenol was remarkably inhibited by the addition of sodium metabisulfite. In
the meantime, auto-oxidation of catechol in a model system increased proportionally as the reaction pH and
temperature increased. Catechol oxidation, however, was not detected at 4 °C below pH 5.0. Polyacrylamide-
gel electrophoretic pattems showed that the apple (Jonathan) indicated 4 bands with polyphenol oxidase ac-
tivity, designated a, b, ¢ and d whose Rm were 0.21, 0.30, 0.41 and 0.51, respectively. Among these, 2 bands,
a and c remained until 5th day fermentation and only ¢ band after 6th day fermentation. After pasteurization
of apple wine at 60 °C for 30min, ¢ band also remained.
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Table 1. Effect of pH on the catechol oxidation

(%)L at various temperatures
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(hrs) 3 4 5 6 7
o—9—o—,
L 04 XQO 2 | 15T| 0 0 002 003 010
? X 3TC| 0 0 002 005 0.11
9 4| 0 0 o0 0 0.10
[
=02 6 15C| 0 0 003 010 0.12
30T 0 0 0.03 0.11 0.14
4T | 0 0 0 0.01 0.10
0 . . . . 10 15C{ 0 0 0.03 0.11 0.13
2 4 6 8 30C| 0 0.01 0.05 0.11 0.16
days 4|l 0 0 ¢ 0.01 0.12
Fig. 2. Change of total acid during fermentation 20 15T 0 0.02 0.07 0.11 0.15
O—O control, X —X SQ, 30C|{ 0 0.03 0.13 0.18 0.30
GRS 12% Argdcoh 4C! 0 0 0 0.05 0.12
30 15C| 0 0.04 0.13 0.14 0.17
LEel Tk 30C| 0 0.05 0.15 0.20 0. 37
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el & o7k Minsdehst 448 ﬁ’l‘ok- dgpolgt  TOSPeCt 1o zero time.
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Fig. 4. Change of electrophoretic patterns of poly-
phenol oxidase during wine making
(1) apple;(2) after pectinase treatment:(3) 1
day after fermentation;(4)5 days after ferm-
entation;(5) 8 days after fermentation;(6) after
pasteurization.
Darker bands indicate higher activity.
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Fig. 5. Electrophoretic patterns of polypheno!

oxidase treated with different inhibitors
(0. 5mM)

(1) no inhibitor;(2} ascorbic acid;(3) sodium
metabisulfite ;{4) cysteine.

Legend is the same as for Fig. 4.
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