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Distribution and Activity Change of Polyphenol Oxidase Isozymes
in Various Organs of Mung Bean Seedlings.

Wakako TAKEUCHI and Heihachiro TAKAHASHI
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Table 1 Substrate specificity of the enzyme

substare Km Vmax Vmax, Km
mM nmol/min/ yg protem -
bl DOPA 217 11X107° 51X10°
b DOPA 267 17X107° 63X107
1 DOPA 211 11x107° 52X107

Assays were carried out in the reaction mixture contamning
various concentrations of the substrate
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Fig 1 Light induced change in phenolic content and PPO activity
1n mung bean seedlings
A, grown 1n dark for 3 days, B, grown in dark for 3 days and then ex-
posed to lihgt for 3 days, C, grown in dark for 3 days and then exposed
to light for 6 days,
-® |, PPO activity [], phenolic content
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Fig 2 Isoelectric focusing 1n polyacrylamide gel of the extracts from mung bean
seedlings
Zymogram was prepared using caffeic acid and p-phenylendiamine
in Tris-HCI (pH 7 5) by the method noted 1n the text
(a), grown 1n dark for 3 days (b), grown in dark for 3 days and then ex-
posed to hight for 3 days Lane 1, leaves, lane 2, 5, 6, hypocotyls, lane 3,
4, roots, and lane 7, 8, cotyledons
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Table 2 activity ratio of between hydroxylase and PPO m scedlings

Polyphenphenol oxidase * p Coumaric acid hydroxylase

(umit,”g fresh weight) (unit,”g fresh weight)
Supernatant 41 87
Precipitate 12 33

* Substrate, DL DOPA
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Fig 3 Light induced change of 1sozyme patterns in various organs during the
growth stage Arrow indicates the position of PPO isozyme with pl 5 4
(a), leaves (b), cotyledons (¢), hypocotyls and (d), roots
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Summary

Isoelectric focusing 1n polyacrylamide gel demonstrated the existence of several 1sozymes
of polyphenol oxidase (PPO) in various organs (leaves, cotyledons, hypocotyls and roots)
of mung bean seedlings The 1sozyme patterns of the enzyme showed so difference among
various organs, and were changed during the growth in light One main 1sozyme with pl
5 4 was detected in all organs at all growth stages and showed the highest in the activities
of both polyphenol oxidase and monophenol hydroxylase Increment of the isozyme activity
during the growth was 1n pararell with the increse 1n polyphenols 1n the hypocotyls and
roots, but not 1n leaves and cotyledons

These results suggest that polyphenol oxidase 1sozyme with pl 54 1s involved 1n the
synthesis of phenolic compounds in hypocotyls and roots On the other hand, leaves and

cotyledons some other PPO 1sozyme may be relation to the production of polyphenols



