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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 choleiterol 
as the major sterol. Fucosterol is the major sterol in all the brown ialgae examined. 
The red algae contained~cholestero1 as the major sterol. The work indicates that 
there is no significant d~fference 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 witliin divisions. The major sterol of most of the red algae examined is 
recognised as c h ~ l e s t c r o l . ~ ~ ~ ~ ~ ~ l o  It was found previously4 that Japanese red algae 
could. be .classifiecl into three groups based on sterol profiles. One group contains 
cholestcrol as the major stcrol. The sterol mixtures of the second group contains 
cholestanol as the major sterol. The third g o u p  contained deliydrochoiesterol as 
the principal sterol. Another sterol wllich usually accompanies cho1estt;rol in red 
Ape is desmosteroll,5 and is the major sterol in several species. 

Major sterol of the brown algae is fisosterol.3~9 Cholesterol, 24-methylcnc 
cholesterol and saringosterol are also found in brown algae, but in small quantities. 

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

Very little information is available on the sterol composition of thc Indian Ocean 
algae. 

2. Resuits rpnd Discassioo 

Eighteen species of Sri Lankan marine algae were examined foi steiols using gas 
cl~roinatography-mass spectrometry (GC-MS). The identification of each ste- L O  1 was 
based upon its GC rdativc i-etention time and its MS i'ragnlentation paitern. The 
sterol profiles of ihe algae are summarized in the table givcn below. 
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Cholesterol is the most common sterol in red algae, all species presently examined 
contained cholesterol as the major sierol. Fucosterol is the major sterol of brown 

algae. All the species of brown algae contain small amounts of cholesterol in addition 
10 fucorterol. 1 lie green algac examined could be classified ir- (; LWO groups based 01. 

the sterol profiles. (One group three species) con:ained 28-iscfucosterol as the major 
sterol. All these species belong to the family Ulvaceae. The plesent identification of 
28-isofucosterol in Sri Lankan U. lactuca, U. rrticulata and U. fari~ta in addition to 

its presence in E. linza15 and British greet algae E. intestinalis and U. lactuca7con- 
firms that this is characteristic of Ulvace?.e. Thc other group of green ~llgae (six 
species) contain 24-eth;~lchol~steml as the m~jor  sterol. 

Our work ind~cates that there is no difference in the major sterols found in marine 
algae oi' SI-i Lar,:*an, J~panese, British and Canadian water>. 

3. Experimental 

The algae wcre collected along the coast of Colombo, Galic and JaRna, Sri Lanka. 
The air dried algae (ca 100g) was extracted wit it!^ refluxing methanol (500 ml) for 3h. 
Extracts were saponified in a mixture of 40% KOH (1 ml) and methanol (25 ml). 

A n  aliquot (cs I mg) of the unsaponifiabIe material was treatcd with trimethylsily- 
linlidazole (100 pl) it. a sealed tube at 70" for 30 mins. Resalting trimethyl silyl 

of the sterol werc analyzcd by GC-MS on 1.5 "/,V. 17(1.5 m x 3 mm, 
250°C.). Identificaljon of each sterol zvas based upon tlie comparison with the 
respective authentic saxnple in respect of GC retention time and MS fragmentation 
pattern BS previously des~libed,2~~*~*" KRf+s of tlie TMSi derixv;.itives of Gandard 
s;implts were ; Cholestanc, 1.0 ; 22-ddiydrocholesterol. 1.84 , cholesterol, 1.97 
brassieastcrol, 2.26 ; stign~asl:erol, 2.79, sitostexol, 3.18 ; fucostero1, 3.38 isofucos- 
terol 3.51, 24-methyl cholcsierol, 2.57 ; sz~ingosterol ; 4.85. A different proce- 
dure w:!r; adopted fcr the isolat.ion of sterols from Sarxa.ssi~rn and Laurcncfa. Air 
dricd algae (2kg) wefie extracted with rcfluxin~ methanol (21). Thc mcthanoi extract 
was concentrated, water was added to the concentrcte end extracted with ether. 
Removal of elllex under recIuced pressure gave a brown oil. This brown oil was 
chrornatcgraphctl on alumina and the str id frwtions eliltcd with 20% ethcr;'Pet. 

I er;i:.er wcre combined and anaiyii-ed by GC-MS. 

The M S  fragmentations of the sterols arc; given in Table 11. 
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KEY TO STEROLS 
Sterol N u d e r  

Cholesterol 1 

24 - Methylcholesta - 5 ,  22 -- diene 3 p - 01 

28 - Isofucosterol 

24 - Methylenecholesterol 

24 - Ethylcholesta 5,  22 - diene - 3 $ - ol 

Saringovterol 

YO * Indicates the point of attachmmt of R. 
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TABLE (I1 )-Mass spectral Fragmentation of TMSi Derivatives of Sterols. 

STEROLS NUMBER Ms FRAGMENTATIONS 
(Major fragmentations at m/e) 

Cholesterol 

- 

245 -Ethylcholesterol 2 486 (M?, 471 (M+-CH~) 396 (M+-TMSOH). 
38 1 (iWf -7MSOH -- CH3), 357 (M+ -129). 
255 (M+ -TMSOH - Side chain), 129. 

-- 

24s -.Me~hylcholesterol 3 472 (M+), 457 (M' -CH3), 382 (M+ -TMSOH), 
367 (M+-TMSOH - CH3), 343 (Mt -129). 
255 (M+ -Th'iSOH - Sidechain), 129. 

Fucosterol 5 484 (M'.), 469 (M+-CH~), 394 (M+-TMSOH) 
386 (Mf -98), 379 (M+-TMSOH-CH~), 
355 (M+ -129), 255 (M+ -TMSOH - Sidechain) 129. 

. -. - - 

Isofucosterol 6 484 (M'), 469 (M+ -Me). 386 (M+--98) 
355 (M+ -129), 296 (386 - TMSOH). 
281 (296 -Me), 257, 129. 

-- - .- .- -. . .- 

24-methylenecholestorol 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 Isoft~costerol 

The algae (1.5 kg) was defatted with petroleum ether (60° to 80°) and then extracted 
with acetone. The acetone extract was concentrated under rcduccd pressure. The 
residue was diluted with water and extracted with ether. Removal of ether gave a 
b~own oil. This brown oil was chromatographed on alumina and the fraction eluted 
with 25 0/, benzene in petroleum ether yielded 28-isofucosterol(1.5g) as a white crystal- 
line solid m.p. 135" to 136' (Lit14 m.p. 135.5-136.4O). (Found : C,  84.29 ; H, 11.56; 
C,,El,,O requires C, 84.47 ; H, 11.40). IR (KBr)cm-I: 812, 840, 1065, 1580, 
3440. lHNMR (CDCI,) : 6 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. 1.R. and n.m.r. of this whit€ solid were identical to those reported8 
for the compound. Further confirmation came from GC-MS analysis as its trimethyl- 
silyl ether. 
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