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The pigment composition of Pseudodichotolllosiphol1 cOlIstrictus was compared with those 

of DicllOtOlllosipholl tubero川 sbelonging to the Chlorophyceae and Vallcheria 'l・iperabelong-

ing to the Xanthophyceae. The result obtained shows the similarity of the pigment com-

position between P. cOll.~tríctlls and V. vip刊 'a，both contain at least chlorophylls a and c， 
carotene (s) and diadinoxanthin. There was no detection in these algae of either fucoxanthin 

characteristic of the Phaeophyceae， Crysophyceae and Bacillariophyceae or chlorophyll b 

characteristic of the Chlorophyceae， Prasinophyceae and Euglenophyceae. These evidences 

suggest affinity of P. cOllstrictus with the Xanthophyceae. 

Ke:y 11ldex ~Vords: Chloroph:yll a; chloro，ρh:yll c; diadilloxallthin; plastid piglllents; 

Pseudodichotomosiphon; s:ystelllatic position; Xantho，ρh:yceae. 

It has been shown in our previous paper 
(HORI et al. 1979) with the aid of electron 

microscope that Pseudodichotomosipholl COll-

strictus (Y AMADA) Y AMADA 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-
mos争hOll tuberosus ERNST and Vaucheria 

v争0・'aBLUM 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 Pseudodichotomosipholl. 

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 

200C， 14-10 h photoperiod， using cool-white 
fluorescent illumination (c. 2500-30001x). 

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. Th巴 combinedmethanol 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. 



76 YOKOI-IAMA， 1<.， 1くOBARA，T. ancl CI-III-IARA， M 

Table 1. Organisms usecl in the investigation 

Organisms Col¥ecting localities Dates 

])lchotoll1o山ρhOIl tuberoslIs Oyama， Okinawa 
(Freshwater) Apr. 27， 1978 

p、clldodirholollloslthollcOllstrictlls Minamihama， Okinawa Apr. 26， 1978 
(Miclclle i川 erticlalzone) 

Vι削 11ιcher川 U山JψρE引J川勾百ι 
Nashiro， Okinawa Apr. 25， 1978 

ments were transferred to the ether layer 

by shaking with a 10% NaCl solution. 

After repeating wash with NaCl solution， 

the eth巴rlay巴rwas dri巴dup under r巴duc巴d

pressure， and th巴 residuewas redissolved 

in a small volum巴 ofether. 

Th巴 plgm巴ntsw巴res巴parat巴dby cellulose 

thin-layer chromatography. A mixture of 

n-h巴xaneand methyl ethyl ketone (4・1v/v) 

was used as th巴 dev巴lopingsoh引 1t.

Pigm巴nts to b巴巴xaminecl spectrophoto-

metrically wer巴 巴luteclfrom the chromato-

grams in n-h巴xane，cliethyleth巴ror ethanol 

Absorption s p巴ctrawer巴 d巴termineclwith 

a Shimazu UV-200 Sp巴ctrophotometer

Results 

The thin-layer chromatograms of pig-

men ts of D. tubel"OSUS， P. collstrtctu.s ancl 

V. vitel"a are shown in Fig. l. Fr01l1 this 

日gur巴，we can recogn lze s Ign 1日cantdi任巴r-

巴nce 111 plgm巴nt composition b巴tween D. 

tuberosus and P. constrtctu.s， while the pig-

men t composi tion of th巴 latteralga is quite 

si1l1ilar to that of i1. vψel-a_ As is s巴en111 

the五gure，chlorophyllsαancl b in aclclition 

to the principal carotenoicls known from 

siphonous green algae (KLEINJG 1969)， such 

as carotenes， lutein， violaxanthin， siphon巴In

ancl n巴oxanthin，are present in th巴 plgments 

from D. tuberosus. 1n contrast to it， xan-

thophylls pr巴sentin th巴 plgm巴nts from P. 
constrtctu.s and V. viρC1-a are quite different 

from those in the pigmen ts fro1l1 D. tubero-

sus. P. constructus ancl V. vitera lack chlo 

rophyll b and contain chlorophyll c i日 1ts 

place. 

Four fractions of xanthophylls X_ 1 to 

X_ 4 ar巴 recognizableon the chromatogram 

(Lower interticlal zone) 
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Fig. l. Cellulose thinーlayer chromatograms of 

pigments from ])icholOllloりt/IOII tllbero川心

Pselldodichotoll!.osltholl ('ollsll'ictll、ancl l1all-
('!Jeria 'viρera. The c1eveloping solvent: n-
hexane ancl methyl ethyl ketone (4: 1， v/v). 
D=D. tllberoslIs; P=P. cOlIslrictlls; V=l1 
111ρe川; c=carolene (s); .I=lutei日 、 V二 viola-
xanthin; s=siphonein; chl. a=chlorophyll 
a; chl. b=chlorophyll b; chl. c=chlorophyll 
c; n=neoxanthin; X. 1， X. 2， X. 3 ancl X. 4= 
xanthophylls from P. COIl山 γclll、orV. VIρe川



77 

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 & GOODWIN 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， STRANSKY & 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. c in the 

chromatograms of P. constrictus and V. 

vipera was identified to be chlorophyll c 

by determining its absorption spectrum. 

It was well coincident with that of chloro-
phyll c from Tl'ibonema aequale reported 

by GUILLARD & LORENZEN (1972). 

Pigments of Pseudodichotomos砂h01l
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Fig. 2. The absorption spectrum of Fraction 
x. 1 from 1九屯oe印u“d品fお'odidυ'cI1加E叩ot，ω011川110ωSlψρh加E叩011C印om山千

ctus and Vauc/z どerヅia.vi臼少~era.

Result obtained in the present study 
shows the similarity of the pigment com-

position between Pseudodichotomosiphon 

constl'ictus and Vaucheria vipera， both con・
tain at least chlorophylls a and c， caro-
tene (s) and diadinoxanthin. There was no 

detection in these algae of pigment frac-

tions corresponding to either fucoxanthin 

or chlorophyll b， 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 

a伍nitiesof 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 

Discussion 

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 474 nm as 

shown in Fig. 2. 

THOMAS & GOODWIN (1965) and KLEINIG 
& EGGER (1967) reported that antheraxan-
thin constituted 50% or more of th巴 total

carotenoid content both in Tribonema and 

Vaucheria. As diadinoxanthin was con-

fused with antheraxanthin in those early 
investigations (GOODWIN 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 
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clear1y indicates a伍nities of the genus 

Dichotomos争hOllwith Codiales (sensu lato) 

of the Chlorophyceae. THOMAS & GOODWI悶N 

(但1965)and KLE到INI児G& EGGER (1967円)examined 

pigment compositions of certain members 

of the Xant出hophyc巴ae鳥， including Vaucheriaυ4μE 

and reported anth巴raxanthin 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司

sent study， the diadinoxanthin was also 

detected in large quantity in both Pseudo-

dichotomosipholl and Vaucheria. On the 

basis of morphological similari ty in addi-

tion to the similarity of pigment composi-

tion revealed in this study， it should be 

more natural to place the genus Pseudo-

dichotomosipholl in the Xanthophyceae， clas-
sifying it next to the genus Vaucher匂.
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横浜康継*・高原隆明紳・千原光雄**. クピレミドロの
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クピレミドロの色素組成をチョウチンミドロ(緑藻綱)およびウミフシナシミドロ(黄緑藻綱)の色素組成と

比較したところ，タピレミドロとウミフシナシミドロとの聞に共通性がみられた。両者はクロロフィルaおよび

カロチンの他に少くともクロロフィル cおよびディアディノキサンチンを含むことが分かつた。また褐濠網・黄

藻綱・珪藻綱に特有なフコキサンチンおよび緑藻綱・プラシノ藻綱・ミドリムシ綱に特有なクロロフィル bはウ

ミフシナシミドロと同様にタピレミドロで・も検出されなかった。これらの結果からタピレミドロは黄緑藻網に属

せしめるべきものと考えられる。 (*415静岡県下岡市ふ10-1筑波大学下回臨海実験セ γ タ-. **305茨城県新

治郡桜村筑波大学生物科学系)




