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? 6 BACTERICIDAL AND FUNGICIDAL ACTIV ITY OF EXTRACTS F R O M T H E B R O W N 
SEAWEED TUP.BINARIA 
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and 

Sinnathamby Balasubramaniam 
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There have been many reports of the detection and isolation of biologically active substances from red, 
brown and green seaweeds. We have previously described the occurrence of bactericidal activity in extracts of 
the brown seaweed Stoeckospermum marginatum and the isolation and identification of the active constituent. We 
now report the occurrence of bactericidal (against Escherichia coli and Staphylococcus aureus) and fungicidal (against 
yeast) activity in extracts of the brown seaweeds Tubinaria ornata and T. conaides collected in Mandativu and 
Velanai respectively, in the Jaffna district. 

The finely chopped seaweeds were extracted sequentially by the slow percolation of methanol and water 
respectively. The extracted seaweeds were freeze dried and then extracted by the slow percolation of dichloro-
methane and light petroleum (40-60O) respectively. The methanol extract, the aqueous extract, the dichloro­
methane extract and the light petroleum extract respectively were concentrated to dryness. The standard disc 
method was used to test for the presence of bactericidal and fungicidal activity. 

The dichloromethane extract from T. ornata was separated into three fractions /, s and 3 (in order of 
decreasing polarity) by preparative thin layer chromatography. Bactericidal activity against S. aureus was obser­
ved in all three fractions whereas fungicidal activity was observed only in fraction a. 

Similarly the dichloromethane extract from T. conoides was separated into fractions /, a, and 3. Fractions 
/ and 2 showed bactericidal activity (S. aureus, 1% mm zones) and very strong fungicidal activity (24 and 27 mm 
zones respectively). The significance of the above zones of inhibition wereevaluated by comparison with standard 
drugs. Trinate sulfur (for S, aureus) and Nrstatin (for yeast) showed 50 ram and 27 mm zones of inhibition 
respectively under identical conditions. 

" FREE A T O M C O R E BINDING ENERGIES OF CALCIUM, STRONTIUM A N D 
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The technique of photoelectron spectroscopy applied to gaseous systems provide* a direct, unambiguous 
measurement of core binding energies. For most atomic species accurate binding energies have only been 
measured for valence levels. The experimental situation with regard to core levels is quite unsatisfactory since 
only a few atoms other than the rare gases have been studied. 

Core level x-ray photoelectron spectra of calcium, strontium, and barium, have been obtained. These 
provide the first accurate x-ray photoelectron spectroscopic measurements of the core binding energies of these 
elements. Other experimental and theoretical values from literature are compared with the present results. 

The free atom binding energies are found to be greater than the comparative solid state binding ener­
gies. The experimental ' phase transition shifts ' are compared with various theoretical estimates. 
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Table i —. Biological activity of seaweed extracts 

Methanol Aqueous Dichloromethane Light Petroleum 
E. S. E. .9. E. S. E. S. 
coli aureus Teast coli aureus Teast coli aureus Teast coli aureus Teast 

7". ornata — + — — — — — + + + + + 
T. eonoides O — — O 4 - — + + + + + + 

-j- inhibits growth of organism. 

— no inhibition. 
O testing incomplete. 

£. - i<7 CHEMICAL CONSTITUENTS OF SANDORICUM INDICUM (MELIACEAE) 

L. M. V. T i U e k e r a t n e , D. T. J a y a m a n n e 

(Department of Chemistry, University of Colombo, Colombo 3) 

and 

T. G . H a l s a l l 

(Dyson Perrins Laboratory, Oxford, England) 
King and Morgan have reported the isolation of katonic acid, which is a pentacyclic triterpene mono­

carboxylic acid and indicic acid of unknown structure from the petroleum ether extract of the bark ofSandoricum 
indicum. Katonic acid has been shown to yield a hexacyclic ketone on treatment with acetic anhydride and per­
chloric acid. Kim and Lee have reported the isolation of bryonic acid, bryonolic acid, meso-inositol and dime­
thyl mucate from the fruit hulls of the plant. 

The bark of S. indicum collected at Kanneliya was extracted with methanol. Removal of solvent gave 
a residue, which was successively extracted with petroleum ether (60-80) , ether, chloroform and ethyl acetate. 
The petroleum ether extract gave colourless crystals. The mother liquor, on purification by Flash Chromato­
graphy, gave a light yellow fragrant oil, which was found to be a mixture of sesquiterpene hydrocarbons. The 
crystalline solid on recrystallisation from chloroform gave colourless needles, mp 2 5 8 - 2 6 0 ° , ( ex ) ^ 200° (EtOH, 
0 = 0 . 9 4 ) ; I R i w (KBr) cm-1 1 3 4 9 5 - 3 0 0 0 , 2 9 2 0 , 1 7 0 0 , 1 6 9 0 , 1 4 5 0 , 1 3 7 0 , 890; H 1 NMR, delta 0 . 9 3 ( 3 ^ ) , 
o.98(3H,s), i.o5(3H,s), i.27(3H,s), 1 . 7 9 ( 3 ^ ) , 1 . 3 - 2 . 5 8 ( 2 4 ^ ^ s), 4 . 7 9 ( 1 ^ 8 ) , 5.oi(iH,s) ; 

M S : m/e 47i (M+ + i), 47o(M+), 95 (100) . 

It gave the dimethyl ester on treatment with diazomethane. 
On the basis of above spectral characteristics and also C 1 8 - N M R data, the following novel, though tentative 
structure was assigned to the compound, (2,4~Seco-(8->-i4), (i4-*i3)-friedo-oleano-4 (23) , 8-diene-3,28-
dioc acid. 

£3)0 STUDIES TOWARDS SYNTHESIS OF GLYCYRRHETIG ACID : ACID CATALYSED 
REARRANGEMENT OF RING-E OF LUPANE DERIVATIVES 

L. M. V. TiUekeratne, D. T. Jayamanne and A. N. Abeywickrema 
(Department of Chemistry, University of Colombo, Colombo 3) 

Glycyrrhetic acid (3 /Miydroxy-ll-oxo-olean-12 -ene-30-oic acid) is a pentacyclic triterpene of com­
mercial importance. The main source of glycyrrhetic acid is liquorice in which it occurs as the glycoside glycy-
rrhizic acid. 
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