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Studies on polyphenol oxidase (PPO) of composite plant
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Such composite plants as edible burdock and leaf lettuce are most popular vegetables in Japan. Un
desirable browning ,which is mainly due to O}ddatidn of polyphenols by polyphenol oxidase (EC 1.10.3.1,
o-diphenol: oxygen oxidoreductase, PPO), occurs in damaged tissue during processing of these vegetables. To
prevent such browning, some investigations have heen done to characterize polyphenols and crude PPO of
these vegetables. The spectral profiles of the composite vegetable extracts during browning rea_ctions
suggested that the oxidation of chlorogenic acid and ité analogues mainly causes the enzymatic browning of
them. However, little is known about chlorogenic acid oxidizing PPO (ChO) in these vegetables. In this
study, ChOs of such composite vegetables as edible burdock, leaf lettuce, and Japanese butterbur were
purified, and the properties of the purified ChO were investigated.

The chlorogenic acid contents of burdock and mugwort were 230 mg FW or above and comprised 50% of
total polyphenols. However, chlorogenic acid contents of leaf lettuce, butterbur and chrysanthemum were 50
mg FW or below. The chlorogenic acid content of head lettuce was only 0.4 mg FW. L-phenylaranine
ammonia lyase, which is one of the key enzyme of chlorogenic acid synthesis, detected in all composite plants
| used. However tyrogine ammonia lyase was not detected in leaf lettuce.

The edible burdock PPO was purified ~16.6-fold with a recovery rate of 21% by acetone ﬁ'actionaﬁon, and
various chromatography. The molecular weight of the enzyme was estimated to be about 40,000 by
SDS-PAGE. The purified enzyme quickly oxidized chlorogenic acid and (-)-epicatechin. The Km value
(Michaelis constant) of the enzyme was 0.4 mM for chlorogenic acid (H 5.0, 20°C) and 2.7 mM for
(-)-epicatechin (pH 8.0, 20°C). The optimum pH of the enzyme was found at 5.0 for ChQ and 8.0 for
{(-)-epicatechin oxidase (EpQ)} activities, respectively. In the pH ranges from 5 to 8, both ChO and EpO
activities were quite stable at 4°C for 22 h. The optimum temperatures of ChO and EpO activities were
20°C. The both activities were strongly inhibited by L-ascoribic acid and L-cysteine at 5 mM. The leaf lettuce
and Japanese butterbur PPOs were also purified by various chromatography. The molecular weight of two
enzymes were estimated to be about 46,000 and 25,000, respectively by SDS-PAGE. The purified enzymes
also quickly oxidized chlorogenic acid and (-}-epicatechin. The Km value of the leaf lettuce and Japanese
butterbur PPOs was 1.0 mM and 0.14 for chlorogenic acid (pH 5.0, 30°C) and 1.4 mM and 0.7 mM for
(-)-epicatechin {pH 8.0, 30°C), respectively. The optimum temperatures of ChO and EpQ activities of both
enzymes were 30°C. Another enzymatic propérties of these two enzymes were similar to those of edible
burdock PPQ. Alcohol extract of such vegetables as celery, parsley, carrot and burdock stem inhibited
enzymatic browning by edible burdock and Japanese butterbur PPO.

It seems that this study will help to understand the mechanism of enzymatic browning and its

prevention.
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