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The pigment composition of Pscudodichotomosiphon constrictus was compared with those
of Dichotomosiphon tuberosus belonging to the Chlorophyceae and Vaucheria vipera belong-
ing to the Xanthophyceae. The result obtained shows the similarity of the pigment com-
position between P. constrictus and V. vipera, both contain at least chlorophylls @ and ¢,
carotene (s) and diadinoxanthin. There was no detection in these algae of either fucoxanthin
characteristic of the Phaeophyceae, Crysophyceae and Bacillariophyceae or chlorophyll &

characteristic of the Chlorophyceae, Prasinophyceae and Euglenophyceae. These evidences

suggest affinity of P. constricius with the Xanthophyceae.
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It has been shown in our previous paper
(Hort1 et al. 1979) with the aid of electron
microscope that Pseudodichotomosiphon con-
strictus (YAMADA) YAMADA possesses ultra-
structural features fundamentally identical
with those of the Chromophyta. For ob-
taining further information of this alga,
the plastid pigments have been examined.
For comparison, the pigments of Dichoto-
mosiphon tuberosus ErRNsT and Vaucheria
vipera BLUM have also been analyzed. The
present paper gives a result of our inves-
tigation of the composition of the plastid
pigments, together with some remarks re-
garding the systematic position of the
genus Pseudodichotomosiphon.

Materials and Methods

The localities and dates of the collection
of specimens used in the present study are
shown in Table 1. The specimens were
maintained in Provasoli’s enriched seawater
(prepared according to McLACHLAN 1973) at
20°C, 14-10 h photoperiod, using cool-white
fluorescent illumination (c. 2500-3000 lx).

The specimens were ground with cold
methanol in a glass homogenizer. Homo-
genates were filtered through a glassfiber
filter, and the extraction was repeated sev-
eral times until the residue became color-
less. The combined methanol extract was
mixed with a nearly equal volume of di-
ethylether in a separatory funnel. The pig-

1) Contributions from the Shimoda Marine Research Center, No. 361.
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Table 1.  Organisms used in the investigation
Organisms Collecting localities Dates
; y Oyama, Okinawa 5
3 ¢ Prosus = N -, 27, 1978
Dichotomosiphon tuberosus Pesclimaber) Apr s
Pseudodichotomosiphon constrictus Minamihama, Okinawa Apr. 26, 1978

Vaucheria vipera

Nashiro, Okinawa
(Lower intertidal zone)

(Middle intertidal zone)

Apr. 25, 1978

ments were transferred to the ether layer
by shaking with a 10% NaCl solution.
After repeating wash with NaCl solution,
the ether layer was dried up under reduced
pressure, and the residue was redissolved
in a small volume of ether.

The pigments were separated by cellulose
thin-layer chromatography. A mixture of
n-hexane and methyl ethyl ketone (4:1 v/v)
was used as the developing solvent.

Pigments to be examined spectrophoto-
metrically were eluted from the chromato-
grams in n-hexane, diethylether or ethanol.
Absorption spectra were determined with
a Shimazu UV-200 Spectrophotometer.

Results

The thin-layer chromatograms of pig-
ments of D. tuberosus, P. constrictus and
V. wipera are shown in Fig. 1. From this
figure, we can recognize significant differ-
ence in pigment composition between D).
tuberosus and P. constrictus, while the pig-
ment composition of the latter alga is quite
similar to that of V. vipera. As is seen in
the figure, chlorophylls @ and & in addition
to the principal carotenoids known from
siphonous green algae (KLEINIG 1969), such
as carotenes, lutein, violaxanthin, siphonein
and neoxanthin, are present in the pigments
from D. tuberosus. In contrast to it, xan-
thophylls present in the pigments from P.
constrictus and V. vipera are quite different
from those in the pigments from D. tubero-
sus.  P. constructus and V. vipera lack chlo-
rophyll & and contain chlorophyll ¢ in its
place.

Four fractions of xanthophylls X. 1 to
X. 4 are recognizable on the chromatogram

chillie
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Vv

D i

Fig. 1. Cellulose thin-layer chromatograms of
pigments from Dichotomosiphon tuberosus,
Pseudodichotomosiphon constrictus and Vau-
cheria vipera. The developing solvent: n-
hexane and methyl ethyl ketone (4:1, v/v).
D=D. tuberosus; P=P. constrictus: V=V,
vipera; c=carotene (s); l=lutein: v=viola-
xanthin; s=siphonein; chl. a=chlorophyll
a; chl. b=chlorophyll &; chl. ¢=chlorophyll
¢; n=neoxanthin; X. 1, X, 2) X, 3 and X. 4=
xanthophylls from P. constrictus or V. vipera.
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Fig. 2. The absorption spectrum of Fraction
X. 1 from Pseudodichotomosiphon constri-
ctus and Vaucheria vipera.

of V. vipera. Three of them X. 1, X. 2
and X. 4 are common to V. vipera and P.
constrictus. Fraction X. 1 is least strongly
adsorbed on the cellulose plate of those
xanthophylls and estimable to constitute
the majority of the total carotenoids. The
absorption maxima of this fraction in etha-
nol locate at about 445 and 474nm as
shown in Fig. 2.

Tuomas & GoobpwiN (1965) and KLEINIG
& EGGER (1967) reported that antheraxan-
thin constituted 50% or more of the total
carotenoid content both in T7ribonema and
Vaucheria. As diadinoxanthin was con-
fused with antheraxanthin in those early
investigations (GoopwiIN 1974), diadinoxan-
thin can be the most abundant carotenoid.
WHITTLE & CASSELTON (1975) and WHITTLE
(1976) also reported that diadinoxanthin was
the xanthophyll most abundant in some
members of Xanthophyceae, such as Pleu-
rochloris meiringenis, Mischococcus sphaero-
cephalus, Tribonema aequale and Ophiocy-
tium majus. This pigment is least strongly

adsorbed in columns or thin-layer plates
of major xanthophylls produced by xantho-
phycean algae (STRAIN et al. 1968, EGGER
et al. 1969, cf. THoMAs & GoOODWIN 1965).

Fraction X. 1 is suspected to be diadino-
xanthin since it can be regarded as the
most abundant and the least strongly ad-
sorbed one of the xanthophylls detected in
V. vipera. Furthermore, this suspicion is
supported by the fact that the absorption
maxima of this fraction are close to those
of diadinoxanthin ever reported (MANDELLI
1968, STRAIN et al. 1968, EGGER et al. 1969,
STRAIN et al. 1970, STraNnsky & HAGER
1970). Thus we have identified X. 1 as
diadinoxanthin.

The other xanthophylls of P. constrictus
or V. vipera could not be identified since
quantities of them eluted from the thin-
layer plates were too little to determine
their absorption spectra.

The fraction denoted as chl. ¢ in the
chromatograms of P. constrictus and V.
vipera was identified to be chlorophyll ¢
by determining its absorption spectrum.
It was well coincident with that of chloro-
phyll ¢ from T7ibonema aequale reported
by GUILLARD & LORENZEN (1972).

Discussion

Result obtained in the present study
shows the similarity of the pigment com-
position between Pseudodichotomosiphon
constrictus and Vaucheria vipera, both con-
tain at least chlorophylls @ and ¢, caro-
tene (s) and diadinoxanthin. There was no
detection in these algae of pigment frac-
tions corresponding to either fucoxanthin
or chlorophyll 4, the former being xantho-
phyll characteristic of the Phaeophyceae,
Chrysophyceae and Bacillariophyceae, and
the latter being chlorophyll characteristic
of the Chlorophyceae, Prasinophyceae and
Euglenophyceae. These evidences suggest
affinities of P. constrictus with the Xantho-
phyceae. On the contrary, our result has
revealed the presence of chlorophylls a and
b, lutein, violaxanthin, siphonein and neo-
xanthin in Dichotomosiphon tuberosus. This
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clearly indicates affinities of the genus
Dichotomosiphon with Codiales (sensu lato)
of the Chlorophyceae. THOMAs & GOODWIN
(1965) and KLEINIG & EGGER (1967) examined
pigment compositions of certain members
of the Xanthophyceae, including Vaucheria,
and reported antheraxanthin to be in
greatest abundance of all detected caro-
tenoids, but the pigment called as “anthera-
xanthin” by these authors is now known
as diadinoxanthin. In fact, WHITTLE &
CasSELTON (1975) reported for certain xan-
thophycean algae that the most abundant
carotenoid was diadinoxanthin. In the pre-
sent study, the diadinoxanthin was also
detected in large quantity in both Pseudo-
dichotomosiphon and Vaucheria. On the
basis of morphological similarity in addi-
tion to the similarity of pigment composi-
tion revealed in this study, it should be
more natural to place the genus Pseudo-
dichotomosiphon in the Xanthophyceae, clas-
sifying it next to the genus Vaucheria.
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