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Abstract: Glycoside fractions from ten holothurians were isolated and subjected to  a 
comparative examination. All ten species contained holothurin A. Except .Vglorhurio edulis 
and Havelockia versicolor all other species were found to contain holothurin B. The acid 
hydrolysis of glycoside fractions of all species examined yielded mainly two genins (22,25 - 
epoxy - 7. 9 (1 1) holostadien-3-17-diol and its d e o x ~ a n a l o ~ u e )  and four sugars namely 
glucose, xylose. 3-0-methyl glucose agd  quinovoce. 

1. Introduction 

The toxicity of sea-cucumbers has been known for many years.5 The actlve 
compounds, the greatest amount of which occurs in the Cuvierian glands" of the 
animal, have been given the general name h o l o t h u r i n ~ . ~  These holothurins are 
triterpene glycosides and it has been ascertained that these glycosides possess diverse 
physiological a c t i ~ i t ~ . ~ ~ ~ ~ ~ ~  

Extracts of sea-cucumbers possess antitumoural activity.'O They show 
neurotoxic,g cytotoxic,7 antifungal14 and antiviralI3 effects. They also affect blood,6 - 
stimulate activity of RNA-polymerases in rat liver nuclei? inhibit seed respiration,* as 
well as the incorporation of radioactive nucleosides and amino acids in rat marrow 
cells. 2 

This present study was carried out in order to  compare the glycoside fractions 
of some of the holothurians found in Sri Lankan waters with the glycoside fractions of 
the holothurians found in the Pacific waters.3 

2. Materials and Methods 

2.1 Isolation of Glycoside Fractions: 

Dried samples were ground and first extracted with CH,Cl,in order to  remove 
fat. Extraction was carried out in a soxhlet apparatus. This was followed by 
extractions with methanol. The methanol solution was.evaporated t o  dryness (in 
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vacuo). Water was added to the dry residue and this was extracted with butanol 
with subsequent evaporation of the extract under vacuum until a slight turbidity 
appeared. Cholesterol was added to the solution while vigorously agitating (70- 
80 mg of cholesterol per 1 g of dry ethanol extract residue). The mixture was held 
at 40-500C for 15 min and left to stand for 24 hrs. The resultant was 
separated by centrifugation'and washed with ether. In order to dissociate the 
complex, the residue was dissolved in pyridine (3 ml of pyridine per 0.1 g of 
residue) and after being left to stand for 5-6 hrs the solution was diluted with 
ether (4-5, v/v). The glycoside residue which separated was washed with ether. 

2.2 Thin-layer Chromatography of glycoside fractions 

The glycosides were analystd on silica gel plates (Merck, Kieselgel 60 F 254) 
using the following solvent systems; 

(I) Butanol-Ethanol, 5: 1, v/v , saturated with water. 

(2) Chloroform-Methanol-water, 75:25:!, v/v 
Spray reagent-Vanillin (lg) in concentrated sulphuric acid (~00m1)~5 

2.3 Glycoside hydrolysis 

Hydrolysis of the glycoside was carried out in 2N HCl (1 ml per 40 mg of 
saponin). After filtration, the residue (aglycones) was extracted into ether and 
the ether evaporated. 

2.4 Examination of Aglycones 

The aglycones were analysed by TLC on silica gel plates (Merck, Kieselgel 60 F 
254) using benzene-ethyl acetate; 10:l (v/v) as.the solvent system. 

2.5 Analysis of sugars 

The sugars were analysed by Paper Chromatography (Whatman, No. 1) using 
the following solvent systems. 

(1) Butanol: Acetic Acid : Water mixture, 4 : 1 : 2. 
Spray reagent - Diphenyl amine, Aniline & Phosphoric acid in 
Ethanol. 15 

(2) Phenol-Water mixture, 100: 40 (v/v). 
Spray reagent - Phthallic anhydridelaniline in Butanol.15 



A Conzparative Stud]? 0.f the Glj~coside Fractions 

3. Results and Discussion 

The results obtained for ten species of sea cucumbers are given in Table 1. 

All ten species studied contain predominantly the glycosides, holothurins A 
and B, except Holothuria edulis and Ha~)elockia versicolor which lacked the latter 

H O ~ O ' T H ~ J R Z N  3 

1:igure 1. Structures of Holothurins A and R 
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holothurin. In addition. all ten species, except Holothuria edulis and Stichopus 
variegatus, contained an  unidentified holothurin (denoted as X). The species 
Havclockia versicolor was unique in that it contained a holothurin (denoted as Y) 
which was found to be absent in the other nine species. 

It is known that. with acid hydrolysis holothurin A and Bfrom 22.25-epoxy-7, 
9(1 1). holostadien-3-17-diol (f igu~e 2.1) as tile main component, in lesser quantities its 
deoxyanaloiige (figure 2.1 1) and f o ~ ~ i  S L I ~ ; ~ T S  namely gli~cose. xylose,. 3-0 ~nethyl glucose 
and quinovose. 

The acid hydrolysis of the glycosides (of all ten Sri Lankan species) also yielijed 
the same genins (figures 2.1 and 2.1 1) and thc four sugars. 

The results indicate that the glycosides present in the species found in Sri 
Lankan waters d o  not differ much from those found in the Pacific waters. Elyakov 
et.al.3 have reported that EIolothtlria nobilis (Viti Levu Island. Fiji) contained only 
holothurin A and genin I whereas our studies indicate the presence of both holothurins 
A & B and genins I & 11. They also report the absence of holothurin A in the species 
Holothuria scabra (Efate Island, New Hebrides) whereas the same species studied by 
us contarns holothurin A. The species Holothuria edulis was found to  lack holothurin 

I:lgurc 2. Structures of Aglycones 
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whereas Elyakov etal. have reported its presence in H. eduIis collected-at Maraki 
Islands and Gilbert Islands. 

The species of Bohadschia rnarmorata studied by us contains both holothurins 
A & B and both genins I & I1 unlike the results obtained by Elyakov et.al which 
indicates the absence of any of them. Our  studies on  Stichopus chloronatus and 
Stichopus variegalus gave completely different results t o  that  obtained by Elyakov 
et al. Both species were found to contain both holothurins A & B and also contained 
the two genins I & 11. 
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