S

X ¥ g

2
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Flavonoid pigments are a major class of secondary metabolites that give a multitude
of adaptive benefits to the plants that produce them in the cells. The first recognized
biological role of flavonoids was as visual signals in flowers and fruits to attract pollinators
and frugivores, i.e. ecological functions of flavonoids. Recent progress in plant physiology
has revealed flavonoids not only as coloring agents but also as a group of multifunctional
molecules that display a wide variety of physiological roles. In this thesis, I describe that
flavonoids are capable of detoxifying toxic active oxygen species by acting as antioxidants.
In vitro scavenging activities against active oxygen were examined in several flavonoids
isolated from tropical plants grown in Okinawa Island. The flavonoid cyanidin-3-

sophoroside, isolated from petals of Hibiscus rosa-sinensis L., showed a high superoxide
radicals (O72") scavenging activity, which was comparable to that of ascorbate (vitamin C), a
well-known antioxidant. In the presence of horseradish peroxidase (HRP), the flavonoids

quercetin, rutin kaempferol and kaempferol-3-rutinoside were oxidized by H202, suggesting

an enzymatic scavenging of H20? via oxidation of flavonoids. = Similarly, the flavonoids

(flavonol-glycosides) isolated from leaves of Schefflera arboricola Hayata, were found to

detoxify H202 in the presence of an enzyme fraction prepared from the leaves. Inhibitor

experiments revealed that the guaiacol type peroxidase (GuPX) contained in the enzyme

fraction is involved in the flavonoid-dependent H202 scavenging reaction.

Monodehydroascorbate radical reductase suppressed the oxidation of flavonoids with
consuming NADH, novel findings on the reaction for flavonoid regeneration. These results
indicate that flavonoids could function as antioxidants through enzymatic as well as non-
enzymatic mechanism. Based on these findings, I propose a hypothesis for physiological

roles of flavonoids in plants.
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