HATHMLEFAEE Vol. 33, No. 3, pp. 149-154 (2009)

(— MR

7 7 — L VORI LRERH B L GV LRy O
Ay IR SR

R RO, WEART? & TR PR 2
NGRS B gL R e TP

Evaluation of Antioxidant Activity of Fullerenes and Their Inhibition
Effects on Photodegradation of Cosmetic Ingredients

Hisae AOSHIMA* !, Kyoko TOGAYA?, Tadashi GOTO? Masayuki ITO',
Ken KOKUBO?, Shuichi YAMANA!, Takumi OSHIMA?

(Accepted: April 14, 2009)

Abstract

In view of the useful application of fullerenes in the field of cosmetics, the antioxidant activity of fullerenes was es-
timated as compared with other common antioxidants by employing a carotenoid (S-carotene, astaxanthin) bleach-
ing method. The S3-carotene bleaching method demonstrated that the antioxidant activity of polyvinylpyrrolidone
(PVP)-complexed fullerenes, PVP/fullerenes, was higher than those of isoflavone, coenzyme Q10, quercetin,
crucumin, a vitamin C derivative, and a-lipoic acid, but lower than those of vitamin E and catechin for the lipid per-
oxide derived from linoleic acid. By contrast, the highest activity was attained by PVP/fullerenes for the ultraviolet ir-
radiation. PVP/fullerenes also showed the highest activity under the ultraviolet irradiation on the astaxanthin bleach-
ing method. It was also noted that PVP/fullerenes protected hydroquinone, vitamin C, and a sunscreen
‘avobenzone’ from their photodegradation on visible light and/or ultraviolet irradiation. However, PVP/fullerenes
were not effective against photodegradation of sodium L-ascorbate-2-phosphate (APS), catechin, vitamin E, and
retinol. These findings indicate that fullerenes scavenge semiquinone and ascorbate radicals derived from photooxida-
tive degradations of quinone and ascorbate moiety. The present results imply that fullerenes can exert antioxidant ac-
tivity against carotenoid compounds and also prevent photodegradation of some cosmetic ingredients.

Key words: fullerene, antioxidant, carotenoid, photodegradation.



