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ANALYSES
. OF SUE EGSENTp OILS OX1'

ARTEkI,:.IA. REHAN AND CYMOPON CITRATUS

*>y
Paulos G.Yohanr^

t

Research advisor: Dr. Berhanu Abias

Artemisia rehan Chiov and Cyifopogon citratus
(DC)Stapf are widely grown in thelighlands of Ethiopia.
These plants occupy a significant|sition in Ethiopian

Iplantlore. |
The oil of Artemisia rehan, anendemic plant to

Ethiopia, has been analysed for the first time.'
Eighteen components of the oil have Wen identified using
GLC and/or MS. Two compounds, chamaiulene and dsvanone
were isolated from the oil and characterized using ir, nmr
and ms•

Davanone(44/)and Camphor(27/)were found to be
the major constituents of the oil.

Cymbopogon citratus which is also widely grown in
the tropics, is used as a. crop plant in many countries of
the Western Hemisphere.' The oil of the Ethiopian
variety was analysed for the first time. Fifteen

- components of the oil have been identified using GLC
and/or MS. The major component identified was geraniol
(39D* The second major component (12/), not identified,
is presumed to be an aromatic compound ^
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"Essential oils" or "etberial oils" are volatile
oils obtained by the steam distillation of plants.
This definition makes a distinction between the
fatty oils(fixed oils)and the oils which are
volatile. The xrrincipal constituents of essential
oils are the terpenes, mainly hydrocarbons and
their oxygenated derivatives. Some essential oils
contain large amounts of non-terpene components.
For example# methyl-salicylate makes up about 90/ of

1-4anise oil and eugenol as much as 95/ of clove oil.

• « •

• i '

Essential oils have varied industrial applications.
Because of their odor and high volatility, they are
extensively used in the manufacture of perfUm'e's',‘

toilet soaps, sachetes, as flavoring materials,,

as essences for candy and ice-cream, and for’
, . •

flavoring alcoholic and non-alcoholic beveragdb/
» ' 1 , »'/i i‘t

*

Still others have therapeutic, antisepticor '
I

bactericidal properties and so are valuable in ‘

medicine and dentistry. Some of the oils are used
as clearing agents in histology; as solvents in the
paint and varnish industries; as insecticides and
decdorants; in the manufacture of various synthetic
odors and flavors; and in such widely diversified
products as chewing gums, tobacco, shoe polish,
printer's ink, tooth paste, and fish glue^v In
Ethiopia a variety of odoriferous plants are
available which r;: •ad in some medications
and- as spices and condiments.
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This study deals with, tv/o plants, C.ymbopogon
citratus(D.C) Stapf ; commonly known as lomongrass
and Artemisia rehan Chiov. Both plants occupy a
significant position in Ethiopian plantlore.
The composition of the oil cf A.- rehan, an
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endemic plant to Ethiopia is analyzed for the first

time. Lemon-grass is v/idely grown in the tropics

and is reported to have varying composition

depending on its place - of origin. The oil of the

Ethiopian variety of C. citrates is analyzed for the

first time and compared with reported • composition of

other varieties.
Lemon-grass, due to its high economic importance

has now been successfully introduced as a crop plant

in many countries including the Western Hemisphere,
and large quantities of the oils are exported from

Guatemala, Haiti, Brazil., Salvador, and other

Latin American countries. The oil is known -for'its
f

high citral content which is extensively used in

perfumes, hath salts, cosmetics, and toilet sogps, /
i i*

1 * j \ / '/ !- ,' * * i * {

and as a - flavoring suhstnnee. It is also '£he:' • •

source of substances like a-ionones(l)and
p-ionones(2)
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1

,CH=CHCOCH7 \
V^CH=CHCOCH5I

I
l

1 2

One of the ionones(p-ionone)is necessary in the

synthesis of vitamin A ; another(a-ionone)is the

A •/, •
\
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raw material from which synthetic violet is made5«

1.1 Classification of terpenes

The end "tcrpene1' is used to describe a
compound which is a constituent of an essential
oil and which contains carbon and hydrogen

(and in some cases oxygen), and is not
aromatic in.character; The great majority

of terpenes have carbon skeletons which- can
be built up, theoretically, by the union of

two or more isoprehe or isopentane residues.
These units are usually united in a "head-
to-tail" manner. This,

theory is referred to

as the 'isoprene rule'..

CH3
I

[-CHp-CH-CHo-CHo-] Isoprene unit
+>•

head tail
C | C
1

|
1

C-C~C~C7C-C-C-C~* •

I
A 'head tail' arrangement of isopentane

skeleton.

The main classification of terpenes is on
the basis of the number of isoprene units in the

molecule, a single 'terpene unit' being equal to
two 'isoprene units*?

* */ * o
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Table 1. Class^icatlonTaf Terpenes

Number of Number of Group
is#prene units carbon atoms

2 10 Monoterpene
3 15 Sesquiterpene
4 20 Diterpene

5 25 Sesterpene
6 30 Triterpene
e i 40 Tetraterpene

> 8 > 40 Polyterpene

The monotei’penes are further classified into acyclic,
monocyclic and bicyclic terpenes,. The bicyclic terpenes are
subdivided into five subdivisions. The sesquiterpene group is
also classified into acyclic, monocyclic, bicyclic and
tricyclic. These classes and subclass are shown'in the
table below along with representative examples.

••A.
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Table 2.
Class

j i mmm \ i i4

Classes and Subclasses
M1"

Sesquiterpenest

of Monotorpenes and

Examples

1 « Monoterpene

a. acyclic

-non-oxygenated

CH-\
0=GHCHQCHOCCH=CHO1 2 2„ 2
GH3 CH2

3

Myrcene

CH2w
CH2CH2CH=C-CH=CH2
CHX CH73 3

4

Ocimene

- oxygenated

0

R
i
i
H

ilr «.

ft

5» R--C-H, Geranial
(Citral a)

6. R=-CH20H, Geraniol

i

I H
/

«s_ A

II
0

7. R--C-H Neral
(Citral b)

8. R=CH2OH Nerol
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9
Linalool

CH2OH

X
i

10

Citronellol

b. L'onocyclic

- non-oxygenated

Cl
11

Terpinolene

12

Y-Terpinene

- oxygenated

*
15 14

a-Terpineol Menthol,

ClH

15 16
l'erpinen-4-ol Ifeni/iion©

17
1»8-Cineole

*• / *•
































































































































