
SECTION E 
that fresh ginger usually contains 75-80% moisture and hence requires long distillation periods to completely 
expel all oil). The rates of distillation of oil, the effect of cohobation and variations in percentage of oil on (a) dry­
ing ginger under varying conditions, (b) grinding by different methods and (c) grinding to varying particle sizes-
will be discussed. 

Quantitative estimations of some of the more important monoterpene sesquiterpene and sesquiterpene 
alcohol constituents present in the oil (extracted under different conditions) and their variations determined by 
gas chromatography will be presented. 

- 16 SOME PRELIMINARY STUDIES ON THE PUNGENT PRINCIPLES OF GINGER 
(ZINGIBER OFFICINALE) GROWN IN SRI LANKA 

I. G. Pathirana, Nirmala Peiris, E. R. Jansz 
(Natural Products Section, Ceylon Institute of Scientific and Industrial Research, Colombo 7) 

and 

Kamala Ramasamy 
(Food Technology Section, Ceylon Institute of Scientific and Industrial Research, Colombo 7) 

The pungent principles of Ginger (Zingiber officinale) are present in the oleoresin. The oleoresin is used 
in substantial quantities in the food industry. In Sri Lanka the environmental and soil conditions are well suited 
for the cultivation of this rhizome, but the crop is yet to be commercially exploited probably due to the little 
attention that has been paid to the study of the more important constituents of the locally grown varieties. 

Investigations were directed towards determining the optimum conditions for obtaining the oleoresin from 
ginger grown in Sri Lanka and studying the variations in the major pungent principles (gingerol and shogaol) 
under varying processing conditions. 

The oleoresin was obtained from freshly ground dried rhizomes using ethyl alcohol (80% and 95%) 
and acetone by cold percolation and hot extraction. The optimum conditions have been determined. The yield 
of oleoresin varied between 5% and 11 % (on a &ry weight basis) depending on (a) variety (local or Chinese), (b) 
processing conditions (sun dried, oven dried osmotically dehydrated), (c) state of drying (whale, sliced, peeled, 
unpeeled, bleached) and (d) solvent used. 

The gingerol and shogaol content of all samples of oleoresin obtained were estimated using a TLC/UV 
technique The variations in percentages of gingerol and shogaol in relation to conditions of processing, etc., will 
be presented. 

^ THE CHEMICAL COMPOSITION OF AN UNUSUAL TYPE OF CITRONELLA OIL 
L. M. V. TiUekeratne 

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

and 

A. L. Jayewardene 
(Natural Products Section, Ceylon Institute of Scientific and Industrial Research, Colombo 7) 

A large number of species of the genus Cymbopogon contain aromatic volatile oils. The best known 
species are the two citronella grasses C. nardus (lenabatu) and C. winterianus (mahapangiri) and lemon grass C. 
citratus. A number of cultivars of the citronella grasses have been investigated and the chemical composition of 
the oils have been reported. The present study reports the chemical composition of the oil from another species, 
C. polyneuros (Steud) Stapf, which was collected from the Serpentine area of Udawalawe. 

Steam distillation gave a pale golden yellow oil in 0.7-0.8% yield, density 0.914-0.918 g/cm» at 30OG, 
refractive index 1.486 at 31OC- Among the compounds detected by gas chromatography and identified by 
retention data and peak enrichment on 2 liquid phases of different polarity were, limonene (9%), and terpinene 
(+), citronellal (0.2%), linalool and linalyl acetate (3%), menthol (20%), 4-terpinen-i-or (2%), caryophyl-
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lene(+), terpineol (+), citroueilyl acetate (2%), borneol (+), pulegone (17%),citronellol (i.7%),nerol (0.2%), 
geraniol (14%) and elemol (3%). Presence of pulegone Was c<mflrmed by co-chromatography (TLC) of the 
2, 4-dinitrophenylhydrazone derivatives of the oil with authentic substance. 

The unusual feature in this oil is the presence of menthol and pulegone together with the usual citro­
nella type compounds such as geraniol, citronellol, citronellal and the acetate esters. Previous investigations 
have shown the presence of piperitone in two species of Cymbopogon from India, but presence of menthol and pule­
gone have not been reported for any species or variety of Cymbopogon. 

- ia E F F E C T O F N I T R O B E N Z E N E A N D O T H E R P H O T O A C T I V A T O R S O F P H O T O C H E M I C A L 
R E A C T I O N S O F N A T U R A L R U B B E R A N D M O D E L O L E F I N S 

H . D . W . M . PERARA, A . COOMARASAMY and L . M . K . TILLAKARATNE 

(Rubber Research Institute, Telawala Road, Ratmalana) 

Natural rubber being an unsaturated polymer is very reactive towards a variety of reagents. It is sus­
ceptible to oxidation in the presence of heat, light ozone, etc. In the present work the effects of nitrobenzene, 
substituted nitrobenzenes, benzophenone ferric acetyl acetonate, cobalt acetyl acetonate on the degradation of 
raw natural rubber are studied to find an effective reagent and conditions to produce liquid natural rubber. 

Studies were also carried out with model olefins as methyl cyclo hexene and cyclo hexene with THESE 
activators in the presence of UV light. The (present) analysis carried out showed that several oxygenated pro­
ducts such as alcohols and ketones are produced during the exposure to UV light. Of those compounds used as 
activators nitrobenzene was found to BE most effective in bringing about chain scission of natural rubber which 
leads to the formation of liquid natural rubber. 

The results ol these studies are given in detail in the paper and based on these results probable mechanism 
of degradation of natural rubber is suggested. 

£ t» 1 5 S Y N T H E S I S O F A N T I O X T O A N T S F O R N A T U R A L R U B B E R F R O M H I N D E R E D 
P H E N O L S A N D A M I N E S 

A . M , L JAYAWARDENA, A . COOMARASAMY and S , W . KARUNARATNE 
(Rubber Research Institute7 Telewala Road, Ratmalana) 

Natural rubber being an unsaturated polymer is susceptible to degradation by oxidation even at room 
temperature, which results in the deterioration of the physical properties of the polymer. To prevent or retard 
this process of degradation, antioxidants are incorporated into natural rubber. 

In the present study antioxidants were synthesised by condensation of hindered phenols and amines in 
the presence of formaldehyde using the Mannich reaction. The corresponding dithiocarbamates of these Man-
nich bases were also prepared. The compounds synthesised include : (r) N (3, 5 di-tert-butyl-4 hydroxy benzyl) 
di methyl amine ; (2) N (3, 5 di-tert-butyl-4 hydroxy benzyl) morpholine ; (3) N (3,5 di-tert-butyl-4 hydroxy 
benzyl) piperidine and their corresponding dithiocarbamates. 

Antioxidants were also prepared using cardanol which is obtained by the vacuum distillation of locally 
available cashew nut shell liquid. 

The characterisation of these compounds was carried out using physical techniques namely infrared, 
nuclear magnetic resonance and mass spectroscopy. 

The antioxidant activities of the compounds have been studied, by carrying out the determination of 
physical properties before and after accelerated ageing, by stress relaxation and by oxygen absorption technique. 

The volatility of the antioxidants was also determined. The results indicate that the compounds have 
antioxidant activities comparable to some of the commercial antioxidants. 
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