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ABSTRACT

Oriental warmwood (Artemisia scoparia Waldst. et. Kit) is a sweet smelling and perennial
medicinal plant from Asteraceae family where is widespread in Iran. The aerial parts especially fresh
or dried leaves used for many purposes such as antibacterial, anticholesterolemic, antiseptic by local
peoples in Khorasan province where located in north east of Iran. The objective of this study was
to determine essential oils compositions of A. scoparia at flowering stage in north east of Iran. The
leaves samples were collected from around the city of Mashhad (Seyyedi region) at the autumn (Nov.).
The essential oils were recovered using steam distillation method. The analysis of the essential oils
was also performed by GC and  GC/MS method. The oil yield of A. scoparia was 0.7% based on
leaf fresh weight. The volatile components of the essential oil of the leaves of A. scoparias were
identified based on comparison of the resultant mass spectra with available standard on well as
comparison of spectra delivered by the electronic data system attached to the apparatus. The results
showed that 28.57% of components led to identify ten components in the essential oil of A. scoparia.
The major constituents of the A. scoparia oil were Mthyl Eugenol (18.53%), Caryophllene Oxide
(5.69%), Spathulenol (4.37%), Sabinene (1.24%). The comparison of these results with the other
published results shows that major component of A. scoparia could be changed under different
ecological condition.
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Introduction 

The genus of Artemisia (Compositae) is
contained about 300 species where widely
distributed in various parts of the world such as
south west America, South Africa, Europe and

mainly Asia [1,2]. Thirty – four species of these
plants are growing as wild in different locations
of Iran, including north of Khorasan province in
northeast of Iran [3]. A. scoparia (warm wood)
is also growing wild in various parts of world
like India, Pakistan, and Russia. A. scoparia is
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known by red sweeper as its stem is thick
enough the manucipalithy janutors use it for
cleaning the paths and streets. This plant is also
found in the most parts of Iran such as villages
and cities, around the roads, streams and domain
of hills. “Dermaneh” is one of the common
names of the genus Artemisia in Iran also it
locally named“Terekh” in Khorasan province [3-
5,8].

Most of the Artemisia species are medicinal
herbs, which have had several uses in the folk
medicine over all the word. A. scoparia is one
of the important medicinal plants [6]. Also,
extract of A. scoparia namely Scoparone is
known as a palliator both cholesterol and
triglyceride in the blood [7]. There are also
several reports on the pharmacological effects of
this herb, i.e. carminative, antipyretic, antiparasitic,
an the lmin t i c ,  an t i sept ic ,  an t i spasmodic ,
antimicrobial, anti–inflammatory, appetite,
stimulating, digestive, funguicidal, emmenagogue,
stomachic, vermifuge, vulnerary, and hypnotic,
human periodontal infection, etc [4,10]. The
chemical composition of the essential oils and
plant extracts of several Artemisia species has
been the subject of many investigations [7-8,14].
For example, twenty-two compounds in the oil of
A. scoparia (91.7% of the total composition)
were identified by Hassanzade et. al, [8]. The
pollen some of the Artemisia is contained an
allergic agent for example one important allergen
has been reported in A. scoparia pollen [9].

However, there is little or no report on the
chemical composition of the oils of these plants
growing in Khorassan province northeastern Iran.
Also, since the chemical compositions of the
volatile oils depends on various environmental
conditions and may be different from one species
to the other ones [8,10-14]. Therefore, the
principal aim of this study was to detect the
essential oil compositions A. scoparia Waldst. et.
Kit native to north east of Iran. 

Materials and Methods 

Plant material

A. scoparia was collected at flowering stage
from Seyyedi region in Mashhad (Khorasan
Razavi province, north east of Iran) and the
work was done on the fresh plants. After
gathering the plant was recognized by prof.
Ghoraishi Al – Hossainy, Botany Department,
Sciences Faculty of Ferdowsi university of
Mashhad. The essential oil of the plant was
extracted in passing the steam of water over it
in 25° bath temperature. In the A. scoparia fresh
parts, the amount of essence a strong

characteristic odor was gathered. In addition, from
100 gram of the fresh plants Leaves 0.7 grams
of essence was gained.

Isolation of the volatile components

Volatile compounds ware isolate from fresh
leaves by steam distillation using Clevenger
apparatus for four hours. The essential oil was
separated from aqueous layer and was dried over
anhydrous sodium sulfate.

Gas chromatographic and mass spectrometric
analysis 

The GC/MS analysis sample of the A.
scoparia volatile oils was carried out on a
Varian Saturn 3 GC/MS spectrometer using the
following operating conditions. Column DB- 5,
032 mm × 30 m (J & W Scientific) Carrier
gas, He, flow rate 2 ml per min, oven
temperature 60- 240C° with rate of 3 C°  per
minute injector mode, split injection, ionization
mode, electron impact (EI) at 70 ev, interface
temperature at 270°C. Identification of components
was performed by comparison of their RRT
relative retention time and Mass Spectra with
those of authentic samples, literature/data and
computerized MS–data bank (Saturn, version 4)
[17]. The peak area method was followed for
quantitative determination of different constituents
the percentage was calculated relatively.

Results and Discussion

The essential oil isolate from the leaves of
A. scoparia possessed a strong red color with
strong characteristic odor however the A. scoparia
possessed a clear yellow with strong characteristic
odor. The A. scoparia yielded 0.7 % (v/w) of
volatile oil GC/MS analysis of the volatile oil of
Iranian A. scoparia fresh leaves is shown in
table 1.

The peaks were identified according to their
fragmentation pattern (Saturn version, 4). In the
A. scoparia ten chemical compositions were
identified. The identified compounds representing
were about 28.57% of the essential oil.
Monoterpene hydrocarbons represented 50% and
sesquterpens hydrocarbons represented 50%. The
main components of the oil were Methyl Eugenol
(19.20%) Caryophyllene oxide (7.56%), spathulenol
(4.45%). The components identified and their
percentages from essential oil of A. scoparia
leaves in this study are quite different with
previous reports. Since the chemical composition
of the oil depends on various environmental
conditions, therefore these differences can be
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expected [11-15].
In a previous study that reported by

Hassanzade et. al. [8], the amount of essential
oils and their compositions differed on A.
scoparia where collected from campus of
Mashhad Ferdowsi university (near of the site
our study). They found that the A. scoparia is
yielded 0.3 % (v/w) of volatile oil and
twenty–two compounds were also identified by
GC/MS analysis that is shown in table 2. The
identified compounds  representing about 91.7%
of the essential oil that among of them β –
Pinene (16.1%), Carvacrol (13.8%) Limonene
(8.8%), cis – Ocimene (8.4%), Methyl Eugenol
(7.6%) and  trans – Ocimene  (7.2%) were the

major components of the oil. Monoterpen
hydrocarbon represented the most aboundant about
54.6 % and Sesquterpens 5.4%. Also oxygen
containing Monoterpen 24.1% and oxygen
containing Sesquterpens were about 7.7%.

In the other study chemical composition of
the essential oil of A. scoparia waldst et. Kit
growing wild in Kashan of Iran was analysed by
GC and GC- MS. Fifteen compounds were
detected that among of them 1- phenyl – penta-
2,4- diyne (30.9%), β- osimene (9.7%) were the
major components of the oil [15]. The major
components of essential oil of uzbakestanan A.
scoparia were Meltyl Eugenol (27.5%) identified
[16]. The components of essential oil of Russian
A. scoparia were identified by GC- MS Eugenol,
a-Curcumene Capillene, a-Pinene and β-Pinene
[17].

Table 1: Ten chemical compositions were identified in A. scoparia native to north east of Iran.
No Components Chem. group Kovats  Index Percentage
1 Cumene Monoterpenes 982 0.724
2 Sabinene Monoterpenes 998 1.054
3 Cymene (Ortho) Monoterpenes 1036 0.20
4 Ocimene(Cis) Monoterpenes 1049 0.70
5 Methyl eugenol Monoterpenes 1392 19.20
6 Caryophyllene(Beta) Sesquiterpenes 1401 1.82
7 Spathulenol Sesquiterpenes 1543 4.45
8 Caryophyllene xoide Sesquiterpenes 1546 7.56
9 Germacrene D-4-0L Sesquiterpenes 1558 0.75
10 Cadinol (Tau) sesquiterpenes 1578 0.82

Table 2: Chemical compositions (%) of  A. scoparia  reported by Hassanzade  et. al. [8].
No Components Chem. group Kovats  Index Percentage
1 (Alpa)- Pinene Monoterpenes 938 5.2
2 Sabinene Monoterpenes 978 1.0
3 (Beta)-Pinene Monoterpenes 981 16.1
4 Myrcene Monoterpenes 990 5.7
5 o-Cymene Monoterpenes 1018 0.3
6 Limonene Monoterpenes 1028 8.8
7 Cis-(beta)- Ocimene Monoterpenes 1043 8.4
8 Trans-(beta)- Ocimene Monoterpenes 1053 7.2
9 (Gama)-Terpinene Monoterpenes 1064 1.9
10 4-Terpinole Monoterpenes 1173 1.6
11 (Alpa)- Terpinole Monoterpenes 1187 1.1
12 Carvacrol Sesquiterpenes 1292 13.8
13 Eugenol Sesquiterpenes 1360 t
14 Methel  Eugenol Sesquiterpenes 1395 7.6
15 (Beta)-Caryophyllene Sesquiterpenes 1421 1.0
16 (Beta)-Gurjunene Sesquiterpenes 1478 4.3
17 Sphathulenole Sesquiterpenes 1571 2.8
18 Globulol Sesquiterpenes 1578 4.3
19 Viridiflorol Sesquiterpenes 1594 t
20 (Gama)-Eudesmol Sesquiterpenes 1626 1.7
21 Cadinol (Tau) sesquiterpenes 1642 1.1
22 (Alpa)-Bisabolol sesquiterpenes 1680 t
t, trace (< 0.1%) 

In general, comparison between our results
and data from other studies shows that climate
region plays an important role on active
ingredients of plants.

References 

1. Mabberley, D.J., 1993. The plant book.
Combridge. Cambridge University press., pp:
45.

2. Heywood, V.H., J.B. Harborn and B.L.
Tuner, 1977. The biology and chemistry of
the  compositae. New York. Academic Press



257Adv. Environ. Biol., 4(2): 254-257, 2010

Inc., 2: 851-941.
3. Mozafarian, V., 1996. A dictionary of Iranian

plant names. Tehran, Farhang Moasser
publication., pp: 56.

4. Zargari, A., 1997. Medicinal Plants. Tehran
Univesity publications , 6th ed. 3: 56-66.

5. Mirhydar, H., 1995. Maaref giahi, Tehran:
Daftar Nashre Farhang Eslami publication., 5:
17.

6. Nasir, A., M. Zia and M. Fayyaz Chaudhary,
2006. Calogenesis and direct organogenesis of
Artemisia scoparia. Pakistan of Biological
Sciences. 9 (9): 1783-1786.

7. Lee, Y.M., G. Hsioa, J.W. Chang, J.R. Sheu
and M.H. Yen, 2003. Regennration of
Egyption medicinal plant Artemisia Judicia L.
Plant Cell Report., 21: 525-530.

8. Hassanzadeh, M.K. and H. Karimi, 2004.
Composition of the valatial oils of three
different species of Artemisia, Iranian Journal
of Pharmaceutical Sciences, 1: 29-32.

9. Jaggi, K.S. and S. Gangal, 1987. Isolation
and identification of pollen allergens of
Artemisia scoparia. J. Allergy Clin Immunol.,
80 (4): 562-572.

10. Duke, J.A., 2001. Handbook of medicinal
herbs. CRC Press LLC: pp: 68: 827.

11. Banthorpe, D.V., D. Baxendale, C. Gatford
and S.R. Williams, 1970. Monoterpenes of
some Artemisia and Tanacelum species
grown in England. Planta Med., 20: 147-
152.

12. Zafar, M.M., M.E. Hamdard and A. Hamed,
1990. Screening of A. absinthium  for
antimalarial effect on plasmodium Bergheim
in mice. J. Ethanopharmacol., 30: 223-226.

13. Mucciarelli, M., R. Caramiellor, M. Maffei
and P. Chialva, 1995. Essential oils from
s o m e  A r t e m i s i a  s p e c i e s  g r o w i n g
spontaneously in North- West Italy. Flov.
Frogr. J. 10(1): 25-32.

14. Rahimizadeh, M., M.K. Hassanzadeh and
N.M. Danesh, 2001. Analysis of Iranian
Artemisia absinthium L. essential oil. ACGC
Chemical Communications., 13: 33-36. 

15. Safaei-Ghomi, J., A.H. Bamoniri, M.B.
Sarafraz and H. Batooli, 2005. Volatial
components from  A.scoparia waldst et kit
growing in central Iran. Flov. Frogr. J.
20(6): 650-652.

16. Konovalova, O.A., V.S. Kabanov and K.S.
Rybalko,  1989. Russ the compositions of
essential oil of Artemisia scoparia waldest.
et kit Rastit Resur., 25(3): 404-410.

17. Adams, R.P., 1995. Identification of essential
oil components by gas chromatogrphy mass
spectroscopy. Illinois: Allured publishing
Corporation., pp: 70 – 371.


