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Abstract—The steam-distilled essential oils from the acrial parts of three Asiatic Artemisia, A. glabella, A. rupestris and
A. persica, were analysed by GC/MS. In all about 100 compounds were identified; davanone is one of the main

components of A. persica.

INTRODUCTION

For several years we have been studying wild and
cultivated Artemisia species, Compositae, Anthemideae
[1-5]. The objective of the present study was to determine
the identities of the volatile components of three Asiatic
Artemisia, A. glabella Kar. et Kir., A. rupestris L. and A.
persica Boiss., which are native to the mountains and
steppes of Central and Western Asia. A. rupestris is known

also in Europe (e.g. in the Baltic region and Germany) [6].
Seeds of these three Artemisiae were brought to Italy and
plants were cultivated in the Botanical Garden of Turin
university.

Numerous reports on essential oils of other Artemisia
species, especially on those used in the flavour industry
and for medicinal purposes, have been published; however,
very little is known about the volatile components of these

Table 1. Constituents of the essential oil of Artemisia glabella

Compound % of oil  Compound % of oil
a-Thujene Trace Carvacrol 22
a-Pinene 1.0 Benzyl butyrate 04
Camphene 0.2 1-p-Menthen-9-ol 0.7
B-Pinene 0.2 Eugenol 0.2
Myrcene Trace a-Copaene 14
«-Phellandrene 03 Methyleugenol 46
a-Terpinene 0.1 3,7-Dimethyloctyl acetate 0.5
p-Cymene 0.6 B-Caryophyllene 1.6
1,8-Cineole 8.6 p-Sesquiphellandrene 03
y-Terpinene 0.3 B-Cubebene 1.1
Terpinolene 0.2 Sabinyl propionate 43
Camphor 1.1 p-Farnesene 1.0
trans-Pinocarveol 0.1 M, 204 15
Pinocarvone 0.1 Sabinyl butyrate 8.2
Benzyl acetate Trace M, 204 24
Terpinen-4-ol 21 Farnesol 1.3
a-Terpineol 25 1-Dodecanol 1.1
Myrtenol 02 M, 220 14
Phellandral 03 Nerolidol 1.8
cis-Piperitol 0.7 Chamazulene 03
Cuminic aldehyde 1.0 iso-Butyl phthalate 0.4
p-Isopropil-phenol 0.5 M, 214 6.1
p-Menth-2-en-7-0l 1.6 Hexadecanoic acid 08
1,5-p-Menthadien-7-ol 45 Phytol 1.1
72.0
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Table 2. Constituents of the essential oil of Artemisia rupestris

£

Compound % of ol Compound % of oil
a-Pinene 1.1 Artemone 0.3
Camphene Trace Citronellyl i-valerate 0.7
B-Pinene 04 Linalyl 3-methyl-butyrate 1.0
Myrcene 16 Davanone 0.7
p-Cymene Trace Guaiol 1.2
Limonene 0.1 M, 222 6.2
1,8-Cineole 02 M, 220 23
2-Methyl-butyl-2-methyl-butyrate 04 Bazzanenol 20
Borneol 0.1 M, 220 12
Terpinen-4-ol 0.3 Tetradecanoic acid 1.7
a-Terpineol 0.2 iso-Butyl phthalate 1.5
Citronellol 0.1 4.6.10-Trimethyl-2-pentadecanone 1.1
Bornyl acetate 0.3 1-Hexadecanol 18.1
a-Terpinyl acetate 0.8 Pentadecanoic acid 1.1
Citronellyl acetate 09 Hexadecanoic acid 11.2
f-Elemene 39 1-Octadecanol 0.9
B-Sesquiphellandrene 0.7 Phytol 0.8
a-Guaiene 25 Linoleic acid 25
B-Chamigrene 1.8

70.2

Table 3. Constituents of the essential oil of Artemisia persica

Compound % of oil Compound % of oil
2-Methyl-1-butanol 0.1 iso-Amyl tigliate 14
Camphene 33 a-Terpinyl acetate 1.6
Sabinene 1.8 Unknown 20
a-Terpinene 0.6 B-Elemene 08
p-Cymene 54 trans-p-Farnesene 04
1,8-Cineole 26.6 B-Phenylethyl-2-methylbutyrate 0.6
cis-3-Hexenyl butyrate 0.6 B-Phenylethyl n-valerate 04
trans-3-Hexenyl butyrate 0.8 Artemone 6.7
2-Methylbutyl-2-methylbutyrate 0.9 B-Phenylethyl tigliate 1.0
n-Amyl-3-methylbutyrate 04 Davanone 15.0
trans-Pinocarveol 04 Hydroxydavanone 12
&-Terpineol 0.5 Hydroxydavanone (isomer) 09
Terpinen-4-ol 08 iso-Butyl phthalate 0.6
Myrtenal 04 Hexadecanoic acid 04
a-Terpineol 0.7
Myrtenol 0.3
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three Artemisiae [7, 8]. In a paper on monoterpene
components of the genus Artemisia Stangl and Greger [9]
analyzed three different samples of A. persica; the main
components were artemisia ketone for the first sample;
artemisia ketone, thujyl alcohol and camphor for the
second and B-thujone for the third sample. Also the
presence of sesquiterpene coumarin ethers in A. persica
has been reported [10, 11].

RESULTS AND DISCUSSION

The steam-distilled essential oils were analyzed by
GC/MS. The yield in essential oil was 0.34 % of the dried
plant for A. glabella, 0.24 %/ for A. rupestris and 0.40 %, for

A. persica. The identification of each component was
made by comparison of the mass spectra with a collection
of literature spectra or with those of authentic samples,
and was also checked against the R, value.

43 components were identified in A. glabella oil (total-
ling 72.0 %), 33 in A. rupestris (70.2 %;) and 29 in A. persica
(77.49) (Tables 1-3). The components not identified were
reported as ‘unknown’ or only with M, (when known), if
they were more abundant than 19 of the oil. iso-Butyl
phthalate which is present in little amounts in the three
oils is probably an impurity. Chamazulene is responsible
for the blue colour of the A. glabella oil and is probably an
artefact formed during distillation, as well as f-elemene.

The major constituents of the essential oil of A. persica
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are 1,8 cineole (26.6 %) and davanone (15.0%). Davanone
is reported to occur in one of the chemotypes of
Tanacetum vulgare [12], in A. pallens [13, 14] and in A.
rehan [15). The presence in the oil of A. persica of a
compound (6.7 %) with a mass spectrum similar to that of
davanone, but with a shorter GC R,, which is in agreement
with the data published by Naegely et al. [16] and the co-
occurrence of artemone and davanone in the oil of A.
pallens [13, 14] and of two davanone isomers (one
probably being artemone) in A. rehan [15], led us to
believe that this compound might be artemone.

EXPERIMENTAL

Artemisia rupestris and A. glabella seeds were imported in 1979
from the Botanical Garden of the Kazakistan-S.S.R. Sciences
Academy, 470032 Karaganda, U.S.S.R; A. persica in 1980, from
the Botanical Garden of the Uzbekistan-S.S.R. ~Sciences
Academy, Ul Dshachan Abidovi 272, Taschkent, Uzbekistan-
S.S.R., U.S.S.R. Plants were cultivated in the Botanical Garden of
Turin university: a voucher is deposited in the ‘herbarium’. From
each plant we had at our disposal 25 g of leaves and buds.

A previous distillation of 1 g from each sample was performed
on a micro-scale apparatus, already described elsewhere [17].
The whole sample (ca 24 g) was then distilled for 2hr in a
modified Marcusson apparatus [18].

Essential oil (1.0 pl) dil 1/2500 in hexane was injected, using the
on column technique, into a glass capillary column, PS 255,25 m
x 0.32 mm id, film thickness 0.3 um, crosslinked. Temp. were
prog from 50° to 200° at 3°/min. Carrier gas was H,, flow rate
3 ml/min, with FID.
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