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The distribution of lutein, loroxanthin, siphonaxanthin and siphonein was investigated
in the seven orders of green algae. All the materials used are marine benthic algae ‘with
the exception of Dichotomosiphon tuberosus which is a fresh water alga but a member
of the Siphonales, the other members of which are marine algae.

As a general rule, a large amount of lutein is contained in the thalli of shallow-water
species, while a large amount of loroxanthin or siphonaxanthin is in those of deep-water
species. In the eusiphonean orders (Siphonales) such as the Codiales, Derbesiales and
Caulerpales, however, the thalli of shallow-water species do not contain as large an amount
of lutein as those of shallow-water ones of the Ulvales, Cladophorales, and Siphonocladales.

At least, in the latter group of algae, a large amount of lutein seems essential to
shallow-water species. Deep-water species having loroxanthin but lacking siphonaxanthin
can not absorb green light as efficiently as those having siphonaxanthin. The former type
of deep-water species might have derived from the latter type by failing to oxidize loro-
xanthin into siphonaxanthin. In the same fashion shallow-water species having abundant

lutein might have derived from deep-water ones having loroxanthin.
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Fig. 1.

Relative pigment composition of the green algae in the different habitats.

*Cultured for more than one month under 2klux fluorescent light with a day length of

14 hr at 20° C. Dichotomosiphon tuberosus was collected from the fresh water.

circle denotes shaded site.
loroxanthin ; SIPHONAX.=siphonaxanthin.

Closed

CHL A=chlorophyll a; CHL B=chlorophyll 5; LOROX.=
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Fig. 2. Correlation between the molar ratio of lutein/chlorophyll @ and water depth.
Data with the materials collected from shaded sites are excluded.
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Fig. 3. Correlation between the molar ratio of chlorophyll b/chlorophyll ¢ and water
depth. Data with the materials collected from shaded sites are excluded.
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Table 1. Distribution of xanthophylls in the seven orders of green algae.

Order Habitat Lutein Loroxanthin | Siphonaxanthin Siphonein
Ulvales Sun + Trace or — _
Cladophorales Deep or + —
Siphonocladales Shade Trace or — — "
Codiales Sun “Trace-or — Trace or —
Derbesiales Deep or ; + +
Caulerpales Shade = -
Dichotomosiphonales Sun + - - +
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Fig. 4. Correlations between the molar ratio of siphonaxanthin+siphonein/chlorophyll
a or loroxanthin/chlorophyll ¢ and chlorophyll b/chlorophyll a (A) and between lutein/
chlorophyll a@ and chlorophyll b/chlorophyll a (B). X, species of the Siphonales (Codiales,
Derbesiales, Caulerpales, Dichotomosiphonles) having siphonaxanthin and siphonein with
the exception of Dichotomosiphon tuberosus lacking siphonaxanthin. Others denote the
species of the Ulvales, Cladophorales or Siphonocladales, but O, those lacking loroxanthin,
siphonaxanthin and siphonein; @, those having loroxanthin but lacking siphonaxanthin and
siphonein; (@, those having siphonaxanthin but lacking loroxanthin and siphonein.
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