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Accumulation of sugars and NPKCaMg in the nutwater was progressively increasing from stage 1 (beginning of 
nutwater formation) to stage 5 (*kurumba') at which whole nutwater (470ml) in the kurumba contained total sugar 
24.5g, reducing sugar 20.5g, N.O.!52g, P. 0.075g, K.l.lg, Ca.0.15g and Mg 0.04g and thereafter was decreasing steadily 
as reported by Nathanael (1952) until stage 9 (green ripe nut) at which whole nutwater (210ml) contained total sugar 
6i6g. reducing sugar 3.2g,N0.08g, P 0.05g, K 0.47g, Ca 0.07g, and Mg 0.02g. J -

In the kernel sugars were progressively increasing from stage 4 (beginning of kernel formation) to stage 6 (tender 
'kalati') at which 23lg kernel contained total sugar 8g and reducing sugar I.6g.' Since then to maturity contents of 
total sugar remained almost unchanged whereas reducing sugar gradually decreased to 0.9g. From stage 4 NPKCaMg 
and oil continued to increase gradually (agreeing CRI Annual Reports 1968 & 1969) until stage 9 where 293g kernel 
contained N. 2.38g, P. 0.325g, K. 1.31g, Ca. 0.053g, Mg. 0.18g and oil H5g. 

Therefore loss of NPKMg from nutwater during stages 5 to 9 was not sufficient to provide the NPKMg require­
ments that accumulated in the kernel; and the loss of sugar from this nutwater was greater than that found in the ker­
nel which had in the meantime accumulated starch and oil. 
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A COUMARIN 7-4X4-MET HYL-5-OXO-2, 5-DIHYDRO-2 FURYL) 
-3-MET HYL-2-BUTENYLOXY-] COUMARIN FROM MICROMELUM MINUTUM 

(WALKARAPINCHA) (FAMttY-RUTACEAE) 

L. B. d e Suva, U. L, L. d e Silva and G. I. Kamalanathan 
(Medical Research Institute, Colombo) 

and 
M. Mahendran 

(Department of Chemistry, University of Colombo) 

J. A. Lamberton et al. have reported a new coumarin micromelin from the Australian Micromelum minutum 
(Forest, f.) Seem. The Petroleum ether (60-80°) extract of leaves of the indigenous variety of Micromelum minutum 
collected in Dambulla gave a coumarin 7-[4-methyl-5-oxo-2, S-dihydro-2-furyl)- 3-MethyI-2-Butenyloxy-] coumarin 
( C l f t H 1 8 O f l P m.p. 125°) as the major component. In addition -̂Sitosterol and Lupeol were also isolated. 
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FUROCOUMARINS ISOLATED FROM FERRO NI A ELEPHANTUM (FAMILY RUTACEAE) 
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and 
M. Mahendran 
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A large number of Coumarins have been isolated from the plants belonging to the family Rutaceae. In this 
paper we report the isolation of three furocoumarins, Psoralen, Bergapten and Nodakenetin from the Petroleum ethet 
extract of the bark of Ferronia elephant urn. The structures were established on the basis of IR, NMR and Mass 
spectral data and direct comparison with authentic specimens. In addition to the three furocoumarins we have also 

. isotatedrY-sitosteroL • -•_ -•; , 
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THE USE OF HIGH PERFORMANCE LIQUID CHROMATOGRAPHV FOR THE 
STUDY OF THE CHANGES UNDERGONE BY TEA POLYPHENOLS IN SOLUTION 

A. Ekanayake, R. S. S. Fernando and G. R. Roberts 
(Tea Research Institute of Sri Lanka, Talawakelle) 

The taste of tea is known to be related to the polyphenols and oxidised polyphenols in solution (Wickremasinghe 
1978). The increasing popularity of liquid and canned teas has led to studies on prolonging the shelf life of tea solut­
ions which have been found to lose their characteristic tea taste rather rapidly. The use of reverse phase HPLC pro­
vides a rapid method of semiquantitatively screening the polyphenols in solution (Hoeffler and Coggon, 1976). This 
study describes the development of a method for the analysis of tea liquors by HPLC. The results obtained show thdt 
degradativerchanges in tea liquors are due to fungal contamination and autoxidative changes. Fungal contamination 

(7) 

Furocoumarms are of interest'as they show strong photosensitizing effect. The photosensitizing effects of 
certain plants like (Psoralia corylifolia (Bodi) are made use of in the Ayurvedic treatment of leucoderma. Psoraliq 
corylifolia has psoralen as the major constituent.. ' •; 
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PREPARATION AND PROPERTIES OP SOME MODIFIED MANIOC STARCHES 

S. S. M. de Silva, J. M. P. Jayasundera and N. S. Kumar 
(Department of "Chemistry, University of Peradeniya) 

Retrogradation eifects cause instability of starch pastes and can lead to increasing cloudiness, a decrease in vis­
cosity and finally precipitation. Properties of natural starches can be changed by various treatments so that poperties 
suitable for many industrial applications may be introduced. 

Manioc starch was modified by the following procedures. 
• (1) Oxidation with sodium hypochlorite solution at 38°C, while maintaining the pH at 9.0-9.5 (Starch A)- , 

(2) Treatment with sodium dihydrogen phosphate at 40-50°C for 30 min. (Starch B). 
(3) Treatment with 5% sodium chloride solution at 54°C for 60 min. and then with (CHB) l lS0 4/NaOH for 

30 min. (Starch C) 
(4) Acetylation with acetic anhydriderat pH 8,0-8.4 (Starch D). 
(5) Treatment with chloroacetic acid at 28° (Starch E). 
The viscosity of a 2% solution of unmodified manioc starch was compared with the viscosity of 2% solutions of 

starches A,B,C,D and E respectively. Starches B,C and E which had the lowest initial viscosity showed little change 
in viscosity over a period of seven days. Starches A and D with moderately high viscosity were stable for about 30 ht. 
and then showed a decrease in viscosity. The solution then stabilised after 50-60 hr. 

The rate of retrogradation of unmodified manioc starch and starches A, B, D and E respectively was determined 
titrimctrically. Results indicated a relationship between the rate of retrogradation and rate of change in viscosity of 
the starch solution. The decrease in viscosity was greatest when the rate of retrogradation was highest. An anoma­
lous result was obtained with Starch B which showed a high rate of retrogradation while the viscosity remained vir­
tually unchanged. . . . 

Results indicate that starches B and E may be useful as stable starch solutions of low viscosity, while starch A 
could be used as a moderately stable starch solution of higher viscosity. 
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