
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 25 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Journal of Wood Chemistry and Technology
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713597282

Essential Oils from Exotic Eucalyptus: Leaf Oils of Eucalyptus Youmonii,
Eucalyptus Macrorhyncha, Eucalyptus Macarthuri, and Eucalyptus Cinera
from Northwest Himalays (India)
R. K. Thappaa; S. G. Agarwala; N. K. Kaliab; R. K. Kapoorb

a Regional Research Laboratory, (CSIR), Jammu, India b Regional Research Laboratory, Extension
Centre, Palampur, India

To cite this Article Thappa, R. K. , Agarwal, S. G. , Kalia, N. K. and Kapoor, R. K.(1990) 'Essential Oils from Exotic
Eucalyptus: Leaf Oils of Eucalyptus Youmonii, Eucalyptus Macrorhyncha, Eucalyptus Macarthuri, and Eucalyptus
Cinera from Northwest Himalays (India)', Journal of Wood Chemistry and Technology, 10: 4, 543 — 549
To link to this Article: DOI: 10.1080/02773819008050256
URL: http://dx.doi.org/10.1080/02773819008050256

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t713597282
http://dx.doi.org/10.1080/02773819008050256
http://www.informaworld.com/terms-and-conditions-of-access.pdf


JOURNAL OF WOOD CHEMISTRY AND TECHNOLOGY, 1 0 ( 4 ) ,  543-549 (1990)  
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ABSTRACT 

Analyses of oils obtained by hydrodistillation of folia e of E .  youmonii, E. 
macrorh ncha and E. macarthuri from India revealed b a t  the three oils are 
chemicafiy alike, but for the quantitative differences of the main components. 
The eudesmol Q and ) content in E. macrorhyncha and E. macarthuri is rather 
similar (15.38b-and k 9 1 %  respectively), but much higher in E. youmonii 

The !,8-cineol content in E. youmonii 30.70%) and E. macrorhyncha p%%t are alike while geranyl acetate (23.84%\ content in E. macarthuri is 
I hest amongst the three. E. cinerea oil contains cineol (64.65%) a-terpineol 

(17.56%) and limonene (12.51%) as the major components. On {he who1e.E. 
macrorhyncha, E. macarthuri and E. cinerea oils are rich in monoterpenoids 
(71..16%, 71.90% and 94.55%) whereas that of E. youmonii is rich in sesquiterpe- 
noids (53.37%). 

INTRODUCTION 

The 700 species rich genus Eucalyptus. a native of Australia', is truly an 
industrial tree known for its multipurpose uses for timber, paper, rayon grade 
pulp, and essential oils, etc. Introduced in India2>3 in the year 1843, it has suc 
cessfully adapted to various soil and climatic areas, thus establishing a "second 
home". On a rough estimate, about 12.5 lakh acres of land is under Eucalyptus 
plantation in India, but E. globulus (cineol) and E. citriodora (citronellal) are the 
only ones used for commercial oil production. A large quantity of foliage bio- 
mass, particularly available from Eucalyptus fellings4 is the potential source of 
essential oils. It could yield more than 2500 tons/year of additional oil in con- 
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trast to 900 tons/year of world Eucalyptus oil production from about 20 Eucalyp- 
tus species. 

Leaves of E. youmonii and E .  macrorhyncha are a commercial source of 
rutin besides essential oils. E. macarthuri and E. cinerea also do well in North- 
west Himalayas. The biomass from these Eucalyptus species in the present inves- 
tigation has been evaluated for the production of essential oils. 

EXPERIMENTAL 

Fresh leaves were collected (Palampur, Himachal Pradesh) from each species and 
hydrodistilled in the laboratory. The moisture contents of the leaves were deter- 
mined by drying the leaves at 8OoC for 4 hrs. in an electric oven. For hydrodis- 
tillation, fresh foliage (500 g) was immersed in water (3.0 liter) distilled for 3 
hrs. in a Clevenger apparatus at atmospheric pressure. The oil samples were 
dried over anhydrous sodium sulphate and preserved at -1OOC until analyzed. 
The physicochemical characteristics of the oil samples were determined by stand- 
ard methods' and summarized in Table 1. 

TABLE 1 

Physico-chemical Specifications of Eucalyptus Essential Oils 

youmonii macrorhyncha macarthuri cinerea 

Oil % (mfb) 1.6 1 .O 1.5 3.5 

42 0.9606 0.9336 0.937 1 0.9185 

4 5  1.4785 1.4680 1.4660 1.4614 

( 4 5  t6.62' - 14.55' 4.740 t3.2' 

Acid value I .49 1.42 3.0 I .5 

Ester value 16.79 23.84 88.37 14.45 

Alcohol value 148.38 128.04 213.30 45.67 

Carbonyl value 3.80 7.69 6.64 5.7 

mfb = moisture free basis. 
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ESSENTIAL OILS FROM EXOTIC EUCALYPTUS 545 

Thin layer chromatographic (TLC) analyses of the oils and the fractions 
was done on silica gel G plates using benzene and benzene/ethyl acetate (95:s) 
as efuents and 2% vanillin sulphuric acid as the detection reagent. 

Gas chromatograhic (GC) analyses were conducted on a stainless steel 
column (6 f t  x 0.25 in) packed with 10% Reoplex-400 on Chromosorb-W was 
used with a nitrogen flow rate of 45 ml/min. The oven temperature was main- 
tained at 9OoC for the first six minutes and then heated at a rate of 6OC/min to 
1 80°C. The compounds were identified by comparison with relative retention 
time of known terpenoids run under identical conditions. 

IH-NMR (60 MHz and 90 MHz) and 13C-NMR (22.49 MHz) spectra 
were recorded on Varin T-60A and Jeol FX-90 QFT models using deuterated 
chloroform (CDCI3) as solvent and tetramethyl silane (TMS) as the internal 
standard. 

For column chromatography, 10 ml of each oil was eluted on a silica gel 
column (500 g) with hexane, benzene, chloroform, and ethyl acetate. Fractions 
were monitored by TLC and subjected to GC, 'H-NMR, and 13C-NMR analy- 
ses. Authentic samples were plotted on chromatoplates where the colors of the 
spot and the Rf values were used for identification of the candidate compounds. 
Terpene hydrocarbons were confined to the hexane fraction while esters and 1 8 -  
cineol were eluted by benzene; chloroform and ethyl acetate fractions contained 
the polar oxygenated compounds. The compounds in various fractions were 
confirmed by 13C-NMR without isolating the individual compounds as the 13C- 
NMR signals were widely separated6'I The identity of the individual compo- 
nents was derived from the chemical shift values duly supported in many cases 
by 'H-NMR and GC enrichment. 

RESULT$ AND DISCUSS ION 

9 The essential oils of Australian grown E. youmonii' and E. macrorhyncha have 
been analyzed, but the essential oils of those species introduced in India have not 
been analyzed. It was anticipated that the geographical and physical factors 
would exert considerable influence on the biosynthetic pathways in the plants. 

In terms of their composition, the oils from the two species are similar, 
but the percentages of the components vary to a great extent (Table 2). The oil 
of E. macrorhyncha is rich in monoterpenes (74.76%) containing cineol (29.83%) 
as the major component whereas E. youmonii is high in sesquiterpenes (53.37%), 
where a- and 8-eudesmol alone constitute 50.04% of the oil. The oil of E. 
macrorhyncha also contains an appreciable quantity of piperitone (12.70%), gera- 
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niol (4.86%), and geranyl acetate, absent in the Australian oil. The remaining 
constituents of the two oils are in agreement with those reported, except for 
percentage variations. 

Relative to oil compositions reported in the literaturlo9l '. E. macarthuri 
had a low geranyl acetate content (23.84% a,, opposed to 65-70% reported in the 
literature), but higher 1,s-cine01 (20.18%) and eudesmol (18.90%) contents (Table 
2 ) .  T h e  d i f f e r e n t  composi t ion suppor ts  t h e  assumed impor tance  of  
chemical/geographicaI factors on development of E. r n ~ c a r t h u r i . ' ~ ~ ~ ~  Another 
interesting observation is the varying ratio of a-eudesmol to 8-eudesmol in three 
of the oils. While in E. macarthuri the a$ ratio is 1 5 ,  in E. youmonii it is k1.5 
and in E. macrorhyncha 1:3. These days 8-eudesmol is receiving considerable 
attention because of its healing action in cases of ulcers and inhibition of aspirin 
induced A few of unidentified compounds in three of the oils may 
be the same since they had identical GC retention times. 

E. cinerea leaf oill6-l9 contained I,8-cineol (64.65%), a-terpineol 
(11.56%), and limonene (12.51%) as the major components. Out of 21 constitu- 
ents only 12 compounds could be identified, but these accounted for 94.55% of 
the oil (Table 2).  

CONCLUSION 

The analyses of the Indian grown Eucalyptus species have demonstrated 
that substantial variation in the essential oil composition of a species can be ex 
pected with climatic and geographical variation. 
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