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Hideyuki NAGASHIMA*: Distribution of low molecular weight

carbohydrates in marine red algae
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Table 1. Rg Values of Sugars and a sugar alcohol

on Paper Chromatogram

Rg Valuea) of

Compound
solvent Ab) solvent Be)
Glucose 1.00 1.00
Floridoside 0.96 0.67
iso-Floridoside 0.89 0.48
Trehalose 0.62 0.19
Laminitol 0.51 0.32
NR4) 0.69 0.13

a) Relative moving distance of each compound comparing with that of glucose.

b) Butanol ;: Pyridine : Water=6:4:3. Ascending, 2 days, at room temper-
ature. Glucose=112cm. .

c) Ethylacetate : Pyridine : Water=8:2:1. Descending, 2 days, at room
temperature. Glucose=121 cm.

d) This compound found only in Gigartina is not yet identified (See Text).

2o ChbHDOKED Re fEik Table 1 O h ThHs, FHHEE LWMBBRE BERD
RYFOCVREC LD RELLN, 7=V V7208, VA vRECRETHER
ToHEE Y a Hli L3R Dd bl o,
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Table 2. Distribution of alcohol soluble sugars and a sugar alcohol

in various marine red algae.

Species Flo iso-F Tre Lam

v >4 » ) B Bangiales
v v 4 s ) §E}l Bangiaceae
7% 24/ ) Porphyra tenera + H
A% ¥ /Y  Porphyra yezoensis + H -
v 3 V' 2 v H Nemaliales
# 5 # 5%} Chaetangiaceae
v S5# 5 H 5 Galaxaura falcata +H H - +
5 v 7+ H Gelidiales
5 v 74§ Gelidiaceae

<74  Gelidium amansii H + -
* = 749 Gelidium japonicum H# + — +
# 2 7% Pterocladia capillacea # + - +
# 2 v4 + B Cryptonemiales
4 v =’ §} Corallinaceae
Y AN Hh=)F Amphiroa zonata # + +
b4 K Lithophyllum okamurai # + -+ +
AAvan Serraticardia maxima H# + H +

# 7 v4 ¥} Cryptonemiaceae

& .37 Y Pachymeniopsis elliptica # + - +
7 &35y Pachymeniopsis lanceolata +# H - +
F* v +* Carpopeltis angusta H + - +
< /Y Carpopeltis affinis H# + — -
a2,y  Carpopeltis flabellata H + - +
e + v = Carpopeltis divaricata o + -

r9h = Carpopeltis crispata H + - +
7 7 v # Endocladiaceae

77 ua7 7Y Gloiopeltis furcata H + - -

A%, Y B Gigartinales

= % Y $} Plocamiaceae

=5 Y Plocamium telfairiae H# + - +
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Species Flo iso-F  Tre Lam

7 v 3, Y §} Sarcodiaceae
7 Y37 Y Sarcodia ceylanica H + -
# ='/ &} Gracilariaceae

# X,V Gracilaria textorii

* *F
+ +
(I

#+ =/ v Gracilaria verrucosa
A ¥, ) #} Gigartinaceae
R Gigartina intermedia

+o*
|

AE/Y Gigartina tenella
A 77 Gigartina mamillosa

¥ F F +
+ 4
P

A £y ) = & Chondrus verrucosus
4 2 B Rhodymeniales
£ N A%t Rhodymeniaceae
7 7 v v+ % Coelarthron muelleri H - -
7 v+ %y »§ Champiaceae
7 v+ %  Lomentaria catenata
v v+ ¥y Y Champia parvula
4 ¥ 2 B Ceramiales
1 # A} Ceramiaceae
* 24 b HY v 7Y Griffithsia subcylindrica  + - -
Nz Psilothallia dentata + -

¥ =+

b A FA Centroceras clavulatum + -
2/ o~ 7 ) §} Delesseriaceae

7 ¥ = >% Martensia denticulata + - -
7 v = v %} Rhodomelaceae

7 w4 74 Polysiphonia fragilis + - -
VA Laurencia intermedia + - -
3 Y5 Y Y Laurencia okamurai + - —
a7y Laurencia undulata +- —

+ o+ o+

+

+ o+ o+ 4+

Flo; floridoside, iso-F; iso-floridoside, Tre; trehalose, Lam; laminitol
(#); a large amount, (H); a moderate amount, (+); a small amount,
(—); not detectable, empty columns; a questionable data.
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% 2
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Bbhd, 1) 7e) Fr FiZbFrafistid 33 LE&EmcsacmwE TSy, L
b, REASNSGhABOTXTREESHORATWADT, TOFETEHEY
DOFYDORBOSEEECRALTIWTHA5, 2) 1V 78 Fv FHPEREEAOE
ENDESRNERL IS AL ABEAFARBRKRNTS Z ik, ZOWEN, TF
HNERLEND YV 7 VBRIV U AV BIRERMICESEETIEELHE-T
T ED TEGRD DB TH B, 3) P v m—ROFEL, HEFLOBMEL
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IOEBRT, 1 F¥AHD2EY 2HMELLT, TOFEEF Y TR IVRKE Y ¢
VorvECRBRIAD, HAF/ Y BRIIEETE (NR) n&LFET S, 5 B,
KREMER!® (34T EEAD “CO, DL h CHRERDFERND, A FABX7r Y Fr e
EFERVETHOBEIERBELTWAS, SEDERIAFARDEBET I v Y
YFMEERTED, HoT, LiE® KrEMER DRAUIIELVE W27V,
APRCHRIAE CIEET & o L BE—REE GUEBRRERBESNKERER) Lk
hftERFEELC, BORERS LOSEH L OBENCHL TAEARZHE L WKWy
TR #ESE BREARAEEYHER) &, FL-ERCIBIGEWRER (8
HER) EBHTFRCRBOELET S,

Summary

Distribution of neutral low molecular weight carbohydrates was investigat-
ed in 36 species selected from 15 families of marine red algae. Algal fronds
were extracted by 809% hot ethanol. The extract was concentrated in vacuo,
then lipids and salts were removed from it with ether and ion exchange resins,
respectively. A solution thus obtained was subjected to paper chromatography.
Results indicated that floridoside, iso-floridoside, trehalose and laminitol are
present, but glucose, galactose and sucrose are unrecognizable by the present
methods. Floridoside was found in all the order of the algae. Iso-floridoside
was present in large quantities in the Bangiales, a little in the Nemaliales,
Gelidiales, Cryptonemiales and Gigartinales and was nothing in the Rhodyme-
niales and Ceramiales. Trehalose was not found in marine Nemaliales and
Ceramiales, but only in the Corallinaceae of the Cryptonemiales. Laminitol
was present, though in a small quantity, in almost all species tested. The com-
pound seeming to be a non-reducing sugar was found in a fairly large amount
only in the species of Gigartina of the Gigartinales, but it was not identified

in this work. These results were discussed from a taxonomic viewpoint.

3l B x #@

1) MEekuse, B.J.D. (1962) Storage products, In Physiology and Biochemistry
of Algae (R.A.LEWIN ed.). Acad. Press, New York: 289-313.

2) AUGIER, J. and MERrAc, M. L. (1954) Les sucres solubles des Rhodophycées.
Compt. rend. acad. sci., 238: 387-389.

3) LinNDBERG, B. (1956) Low-molecular weight carbohydrates in brown and
red algae, In Second Intern. Seaweed Symp. (T. Braarup and N.A.

— 28 —



B E: HBOESFRALS 109

SPRENSEN ed.). Pergamon Press, London: 33-38.

4) CRAIGIE, J.S., McLACHLAN, J. and TocHERr, R. D. (1968) Some neutral con-
stituents of the Rhodophyceae with special reference to the occurrence of
the floridosides. Canad. J.Bot., 46: 605-611.

5) CRAIGIE, J.S. (1974) Storage products, In Algal Physiology and Bioche-
mistry (W.D.P. STEwART ed.). Blackwell Scientific Publications, London:
206-235.

6) LINDBERG, B. (1955) Low-molecular carbohydrates in algae. XI. Investi-
gation of Porphyra umbilicalis. Acta Chem. Scand. 9: 1097-1099.

7) Corin, H. and AuclEr, J. (1933) Floridoside, tréhalose et glycogéne chez
les algues rouges d’eau douce (Lemanea, Sacheria). Compt. rend. acad. sci.
197: 423-425.

8) NacasHima, H., Nakamura, S. and NisHizawa, K. (1969). Isolation and
identification of low molecular weight carbohydrates from a red alga, Ser-
raticardia maxima. Bot. Mag. (Tokyo), 82: 379-386.

9) TREVELYAN, W.E., ProcTER, D.P. and Harrison, J.S. (1950). Detection of
sugars on paper chromatograms. Nature, 166: 444-445.

10) Gorpon, H.T., THornBURG, W. and WErRuM, L.N. (1956) Rapid paper
chromatography of carbohydrates and related compounds. Anal. Chem., 28:
849-855.

11) PARTRIDGE, S.M. (1949) Aniline hydrogen phthalate as a spraying reagent
for chromatography of sugars. Nature, 164: 443.

12) Bryson, J.L. and MiTcHELL, T.J. (1951) Improved spraying reagents for
the detection of sugars on paper chromatograms. Nature, 167: 864.

13) FRHE (1970) ¥ - WiREY. (BEEFEARESELS). fFH Kik: 1-173.

14) KireiN, R.M. and CronquisT, A. (1967) A consideration of the evolutionary
and taxonomic significance of some biochemical, micromorphological, and
physiological characters in the thallophytes. The Quarterly Rev. Biology,
42: 105-296.

15) BioweLL, R.G.S. (1952) Paper chromatography of sugars in plants. Canad.

J. Botany, 30: 291-305.

QUILLET, M. (1956) Sur le saccharose produit par les Rhodophycées. Compt.

rend. acad. sci., 260: 6192-6194.

17) Movsg, A. (1960) Les substances photosynthétisées par Rhodosorus marinus

16

=

Geitler. Influence des quantiés d’énergie converties, quelles que soient les

— 29 —



110 % OB $24% $35 MBmS514£E9A

longueurs d’onde des radiations offertes. Colloques internationaux du centre
national de la recherche scientifique, Dinard, N°103: 69-82.

18) YamacucHi, T., Ikawa, T. and NisHizawa, K. (1966) Incorporation of
radioactive carbon from HCO;~into sugar components by a brown alga,
Eisenia bicyclis, during photosynthesis and its fate in the dark. Plant &
Cell Physiol. 7: 217-229.

19) KrEMER, B. P. and Voo, R. (1975) Zur Chemotaxonomischen Bedeutung
des [“C]-markierungsmusters bei Rhodophyceen. Phytochemistry 14: 1309-
1314.

{0 E. Steemann Nielsem: Marine photosynthesis with special emphasis on the
ecological aspects.  i-ix+141 pp. 1975. Elsevier Scientific Publishing Company,
Amsterdam-Oxford-New York (FF#ic L T8, 320M)-

BEHEHOX AR EELNAESL DR LD DTH 5, ABE LD I{ERIES
TR ZETHEAERC OV TERYLHALTL -T2, IBLLTICELEDH
1 ETRBRBETHEMDRELLABEDOHIOVWTH D HLEBLTW S, 2D
L5 MBAENLEEZEOFBCNTD LY S AHNN B, KBEEEESELETE
Eh D Tlel, —BROEYHEETL > TLEEDHEBYEEL L 50

LHIISENL LB, FIENLEOET T MEPOXLKFEL AN & ¥
EDBTENTE, T TRIEDERLEDOAUEENEBR IR TS, 753 CO, &
HCOs~ ORIUN, 58 BIREER, KPR LORARIC L A MIast LR L, B
9 B X U0BE TR —Y S L O T 5 A BIES, FIEciREcKT
BHEBPEIRICOWTRNT WS, FLRETIEY T v 7 + vOLEEDRIEET DO
THRIFELILAGD D BHLEBRLTWAEN, —HEREDOKEHPEEDTIERTD
VCTREDS THECARTWARITTH D, FIBETHUEPIENBFT 54, LEL
FEODT B TRRLITE Y, FUBEDOEFBHECRFHEREED T — 2 LD
HEPHELETEC L o TRVREECL DTN THS 50 BHEOHISETIXANMA
BERLUTWD2, b b OAWELEOMEBEDMELEL TORVZHEB IR LI LT,
KEDOFTHLHRIFMEAVIEN TH B, ¥BED MEE] NBBHL, FOMAELRE
IEbhs,

FIAXBNIIE B A LS TR E, FEBCELLTRALL LV, 200 Zigy
BoTah, BEXAREDOFRECE s THECRELHRETHDEEL B,

(MEAFTHEERER v 2~ BREH®)
— 30 —





