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Summary

A natural activating factor of phloroglucinol oxidase(PhQ), which we found in the root of
turnip (Brassica rapa L.), seemed to be a low molecular weight substance (LMWS)® In this study,
ultrafiltrate (UF) obtained from the root extract by use of Amicon UM 2 membrane filter was
employed as the LMWS fraction. UF activated PhO remarkably. Atomic absorption analysis
indicated that UF contained Mn?* (1.8 X 10*M), Zn?*(3.0x10-M) and a trace amount of other
metal ions. PhO was markedly activated by Mn?* and inhibited a little by Zn**. The activating
action of Mn**(5x10*M) was slightly affected by the addition of Zn?*(5x10~*M). The mode of
activation by UF on PhO was i1 good agreement with that by Mn?",

From above results, it is likely that one of the natural activating factor of PhO in turnip is
manganese.
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Fig. 1  Effect of the ultrafiltrate(UF) on phloroglucinol
oxidase(PhO) activity. 1. UF o PhO S5 1ERB
PhO activity was measured by manometric %4, UF d11z PhO DEIERT58
method. The flusk was composed of 1.2 ml of 0.1 M o,
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phosphate buffer (pH 6.8), 0.1 ml of the enzyme
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phloroglucinol solution(final concentration, 5x 10~? D& D PhO W HIE L, bl
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Fig. 2 Effect of manganese on PhO activity.
WIS T 2 DA RRETHE 2 & PhOactivity was measured by the same
DS ER ot BB, BERITHRE L2 & method as in Fig. 1, except that UF was
32 Fe**y PhO 200 E L7560 D replaced by various concentration of Mn?*.
D, FOBREERIZ M IcHERTHEDIE Relative activity was expressed as follows;
&, o, B 31 UF o Feig &b Relative activity (fold)

__ 0O, uptake in the reaction system

HTIRBETH-., Il s, A ~ 0, uptake in the control system*
TIRIZBW TR Fe"ORIEFERF L L TODH * Control system is the same as reaction
LHED TII VLD EEbRS system, except that Mn** was replaced

by water.
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Table I  Effects of copper and zinc on the activation of manganese for PhQ

Metal ions added (final concentration) Relative oxidation rate (%)
None 100
Mn**( 5 x10™*M) 420
Mn®* (5 X 107*M) +Cu?*( 5 x 10-°M) 339
Mn?**(5 X10™M) +Zn**( 5 x 10~*M) 396

PhO activity was measured by the same method as in Fig. 1, except that UF
was replaced by metal ions.

Relative oxidation rate of PhO in the presence of Cu** (5 x10°M) and Zn**
(5 x10*M) were 17 and 75 percent, respectively.
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