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Abstract — Astaxanthin, one ol the dominant carotenoids in
marine animals, showed both a strong guenching effect against
singlet oxvgen, and a strong scavenging elfect against [ree
radicals. These eflfects are considered to be deflence
mechanisms in the animals for attacking (hese active oxygen
species. The activities of astaxanthin are approximately
10 times stronger than those of other carotenoids that were

| tested, namely Zeaxanthin, lutein, tunaxanthin, canthaxanthin

] and B8 carotene, and 100 times greater than those of
a tocopherol. Astaxanthin also showed strong activity
as an inhibitor of lipid peroxidation mediated by these
active forms of oxygen. From these results, astaxanthin
has the properties of a "SUPER VITAMIN E".

INTRODUCTION

Studies on biological [unctions and activities of carotenoids have been
mainly performed in the [ields of photosynthetic plants, algae and bacteria (ref.1),
and two major functions have been revealed: 1) a light-harvesting role in the
antenna complexes of the chloroplast in photosynthesis. 2) as protecting
agents against the harmful photooxidative effects of bright light.

On the other hand, the well established biological function of carotenoids
in animals is as vitamin A precursors (refs.2-4). B -Carotene or other
carotenoids which possess a 8 retinvlidene or 3 dehvdroretinylidene end group
can easily be bioconverted into retinonids through cleavage of the C 15,15
douvble bond by A carotene 15,15 -oxygenase. Carotenoids without such an
end group show little or no pro vitamin A activity, and any significance of
these carotenoids remains unknown.

For the past ten years, our group has studied ovarian carotenoids in
marine [ish and shellfish, and astaxanthin was [ound to be the most widely
distributed and major carotenoid (ref.5). This carotenoid, however, possesses
neither B retinylidene nor 3 hydroxyretinylidene end group and shows little
pro vitamin A activity (ref.4). Moreover, it is not considered to be an
ef [ective protecting colorant because the color of astaxanthin, pink to red
1s far different [rom that of the surroundings. In the case of the ovaries,
astaxanthin usually exists both in the [ree form and bound to protein as
astaxanthin protein complexes, but not in esteriflied form (refl.5). These
studies showed the possibility of another function of carotenoids, especially

astaxanthin in ihe {ree form.
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