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Abstract : Eighteen species of Sri Lankan marine algae belonging to Chlorophyceae,
Phaeophyceae and Rhodophyceae were examined for sterols. 28-isofucosterol is the
major sterol in green algae belonging to Order Ulvales. Green algae belonging to
orders Siphonales, Siphonocladales and Dasycladiales contain 24-ethyl cholesterot
as the major sterol. Fucosterol is the major sterol in all the brown lalgae examined.
The red algae contained cholesterol as the major sterol. The work indicates that
there is no significant difference in the major sterols found in the marine algae of
Sri Lankan, Japanese, British, French and Canadian waters.

1. Introduction

The sterols of marine algae!! are distinctly different from division to division and in
some cases within divisions. The major sterol of most of the red algae examined is
recognised as cholesterol.t:5710 ]t was found previously* that Japanese red algae
could be classified into three groups based on sterol profiles. One group contains
cholesterol as the major stcrol. The sterol mixtures of the second group contains
cholestanol as the major sterol. The third group contained dehydrocholesterol as
the principal sterol. Another sterol which usually accompanies cholesterol in red
algac 15 desmosterol’s and is the major sterol in several species.

Major sterol of the brown algae is fucosterol.>® Cholesterol, 24-methvlene
cholesterol and saringosterol are also found in brown algae, but in small quantities.

The sterols of green algae are usually complex mixtures. Gibbons et al® identified
28-Isofucosterol as the major sterol of British green algae Enteromorpha intestinalis
and Ulva latuca.

Very litile information is available on the sterol composition of the Indian Ocean
algae.
2. Results and Discussior

Eighteen specics of Sri Lankan marine algae were examined for sterols using gas
chromatography-mass spectrometry (GC-MS). The identification of each sterol was
based upon its GC relative retention time and its MS fragmentation pattern. The
sterol profiles of ihe algae are summarized in the table given below.
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Cholesterol is the most common sterol in red algae, all species presently examined
contained cholesterol as the major sterol. Fucosterol is the major sterol of brown
algae. All the species of brown algae contain small amounts of cholesterol in addition
to fucosterol. The green algac examined could be classified iric iwo groups based or:
the sterol profiles. (One group three species) contained 28-iscfucosterol as the major
sterol. All these species belong to the family Ulvaceae. The present identification of
28-isofucostercl in Sri [Lankan U. lactuca, U. reticulata and U. faciata in addition to
its presence in E. linza'® and British green algae E. intestinalis and U. lactuca’ con-
fitms that this is characteristic of Ulvaceae. The other group of green algas (six
species) contain 24-ethylcholesterol as the major sterol.

Our work indicates that there is no difference in the major stercls found in marine
algae of Sri Lankan, Japanese, British and C anadian waters.

3. Experimentat

The algae were collectcd along the coast of Colombo, Galle and Jaffna, Sri Lanka.
The air dried algae (ca 100g) was extracted with refluxing methanol (500 ml) for 3h.
Exiracts were saponified in a mixture of 409, KOH (1 ml) and methanol (25 ml).

An aliquot (ca 1 mg) of the unsaponifiable material was treated with trimethylsily-
limidazole (100 ul) ir a sealed tube at 70° for 30 mins. Resulting trimethyl silyt
ether of the sterol werc analyzed by GC-MS on 1.5% OV. 17(1.5 m X 3 mm,
250°C.). Identification of each sterol was based upon the comparison with the
respective authentic sample in respect of GC retention time and MS fragmentation
pattern as previously desciibed 23811 RR’s of the TMSi derivatives of standard
samples wete ; Cholestane, 1.0 ; 22-dehydrocholesterol. 1.84 , cholesterol, 1.97
brassicasterol, 2.26 ; stigmasterol, 2.79, sitosterol, 3.18 ; fucosterol, 3.38 isofucos-
terol 3.51, 24-methyvl cholesierol, 2.57 ; saringosterol ; 4.85. A different proce-
dure was adopted for the isolation of sterols from Sargassum and Laurencia.  Air
dried algae (2kg) were extracted with refluxing methanol (21).  The methano! extract
was concentrated, water was added to the concentrate and exiracted with ether.
Removal of eilier under reduced pressure gave a brown oil.  This brown oil was
chromatographed on alumina and the sterol fractions cluted with 20% ether/Pet.
ether were combined and anelyzed by GC-MS.

The M5 fragmentations of the stercls are given in Table IJ,
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KEY TO STEROLS
Number

Sterol

Cholesterol 1

24 - Ethylcholesterol 2
24 - Methylcholesterol 3
24 — Methylcholesta — §, 22 - diene 3 p- ol 4
Fucosterol 5
28 — Isofucosterol 6
24 - Methylenecholesterol ?
24 — Ethylcholesta 5, 22 - diene — 3 8- ol 8
Saringosterol 9
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* Indicates the point of attachment of R.
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TaBLE (II)—Mass spectral Fragmentation of TMS1 Derivatives of Sterols.

Ms FRAGMENTATIONS
(Major fragmentations at m/e)

STEROLS NUMBER

Cholesterol 1 458 (M), 443 (M " —CH3), 368 (M _TMSOH)
358 (M1 _TMSOH - CHa), 329 (M -129)
255 (Mt —TMSOH —Sidechain), 129

24§ —Ethylcholesterol 2 486 (M™), 471 (M —CHs) 396 (M —TMSOH),
381 (M _TMSOH - CH3), 357 (M™" -129),
255 (MT —TMSOH - Side chain), 129.

24§ ~Methylcholesterol 3 472 (M, 457 (M —~CH3), 382 (M -TMSOH),
367 (M —~TMSOH - CHj), 343 (M —129),
255 (M —TMSOH - Sidechain), 129.

Fucosterol 5 484 (M™), 469 (M —CH3), 394 (M* -TMSOH)
386 (M™-98), 379 (MT _TMSOH-—-CHy),
355 (MT —129), 255 (M™ _TMSOH - Sidechain) 129.

Tsofucosterol 6 484 (M™), 469 (M' —Me), 386 (M -98)
355 (M -129), 296 (386 — TMSOH),
281 (296 — Me), 257, 129.

24-methylenecholesterol 7 470 (M+), 386, 296.

Saringosterol 9 572 (M™), 557 (M — Me), 529 (M — iPr)
439 (529 — TMSOH), 349 (439-TMSOH)
295, 255, 253, 171, 129.

Isolation of Isofucosterol

The algae (1.5 kg) was defatted with petroleum ether (60° to 80°) and then extracted
with acetone. The acctone extract was concentrated under reduced pressure. The
residue was diluted with water and extracted with ether. Removal of ether gave a
brown oil. This brown oil was chromatographed on alumina and the fraction eluted
with 25 % benzene in petroleum ether yielded 28-isofucosterol (1.5g) as a white crystal-
line solid m.p. 135°to 136° (Lit'* m.p. 135.5—136.4°). (Found : C, 84.29 ; H, 11.56;
CyH,O requires C, 84.47; H, 11.40). IR (KBr)em—!: 812, 840, 1065, 1580,
3440. HNMR (CDCl,) : 3 5.29 (m, 1H) C-6 proton, 5.05(q, J =~ 6.9Hz) C-28
proton ; 3.40 (m, 1H) C-4 proton: 1.54 (d, 3H) C-29 protons, 2.80 (m, 1H)
C-25 proton. IL.R. and n.m.r. of this white solid were identical to those reported®
for the compound. Further confirmation came from GC-MS analysis as its trimethyl-
silyl ether.
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