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E S S E N T I A L  O I L S  O F  S O M E  A R T E M I S I A  S P E C I E S  F R O M  

C E N T R A L  ASIA* 

K. H. C. Basher, a T. Ozek, a B. Demirehakmak, a 

Kh. R. Nuriddinov, b B. Yo. Abduganiev, b Kh. N. Aripov, b 

K. Kh. Khodzimatov, c O. A. Nigmatullaev, b and E. D. Shamyanov b 

Water distilled essential oils from aerial parts of the following Artemisia species (Compositae) were analyzed 
by GC/MS. The major component of the oils were as follows: 1, 8-cineole in A. balchanorum (29.9%), camphor 

in A. leucodes (58.4%), and A. rhodantha (35.5%) and methyl eugenol in A. scoparia (2Z5%). 

Artemisia, one of the largest of Asteraceae (Compositae) with 606 taxa existing in the world is mostly found as a 

shrubby herb. Most of Artemisia genera are aromatic and yield essential oils which are used in perfumery and medicine. We 

have analyzed the essential oils of four species occurring in different regions of Central Asia. The essential oils were analyzed 

by GC/MS and results are given in Table 1. 
Artemisia balchanorum Krasch. (A) grown in Uzbekistan from seed of Turkmenistan origin yielded 1.2% oil with 60 

components with 1,8-cineole (29.9%), c~-thujone (11.7%), camphor (11.2%),/3-thujone (9.3%), and cis-2,7-dimethyl-4-octen- 

2,7-dioi (5.2%) as major constituents. There is no previous report on the essential oil ofA. balchanorum Krasch. 
Artemisia leucodes Shrenk. (B) material was obtained from Kazakhstan. The herbal parts of this species yielded 0.28 % 

oil by hydrodistillation. Camphor (58.4%) and 1,8-cineole (4.3%) were the major constituents of this oil with 76 components. 

A similar composition was encountered in the oil ofArtemisia rhodantha Rupr. (C) from Tadjikistan. The oil obtained 

with 0.75 % yield contained 38 components and the major constituents were characterized as camphor (35.5 %) and 1,8-cineole 

(22.9%). 
The oil of Artemisia scoparia Waldst. et Kit. (D) collected in Kazak~tan was obtained in 0.72 % yield. Methyleugenol 

(27.5%),/3-pinene (13.6%), (E)-fl-ocimene (10.3%), and spathulenol (8.8%) were identified as the major constituents in the 

oil with 36 components. Previously, the oil of Artemisia scoparia collected in the Western Himalayas was reported to yield 

0.5% oil with 30% eugenol as the main constituent [1]. 

EXPERIMENTAL 

The aerial parts of the plants were hydrodistilled for 3 h using a Clevenger type apparatus to produce essential oils. 

Percentage yields of the oils were calculated on a moisture free basis. 
The essential oils were analyzed by GC/MS using a Hewlett-Packard GCD system. An Iunowax FSC column (60 m 

• 0.25 mm) was used with helium as carrier gas. GC oven temperature was kept at 60~ for 10 rain and programmed to 
2200C at a rate of 4~ and then kept constant at 220~ for 10 min. Split ratio was adjusted at 50:1. The injector 

temperature was 250~ MS were taken at 70 eV. Mass range was from m/z 10 to 425. Library search was carried out using 
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TABLE 1. Composition of the Essential Oils of Four Artemisia Species 

C . z " 

; lmol ln ts ,  *. amount~ ,  ~;. 

t r i c y t f l e n e  - 0 .  I 0  cis-2,7-dimethyl-4- 5 . 1 7  - - - 

o c t e n - 2 , 7 - d i o l  

c t - p i n e n e  0 . 0 1  - 1 . 9 9  4 . 1 7  p e r i l l e n  - - - 0 . 0 1  

a-t hu.iene 0 . 0 1  - 0 . 2 3  - e . - t  h u j o n e  1 1 . 7  - - - 

c a m p h e n e  0 . 6 3  1 . 3 1  4 . . 54  - o r - p - d i m e -  - 0 . 0 9  I I 

t h y l s t y r e n e  

~ - p i n e . n e .  0 . 0 1  - 0 . , 8 2  1 3 . 6  (3- t  h u j o n e  9 . 2 8  - - 

~ l b i m - n e  0 . 0 9  - 0 . 1 4  0 . 4 1  e u c a r v o n e  - 0 . 1 6  - 

m y  rc, m ~  O. 14 - - 5 . 9 6  f . rans -sab i  n e n e  O. ! 1 - 0 . 3 2  - 

h y d r a t e  

t z - p h e l l a n d r ~ n r  - - 0 . 1 6  - c ~ m ~ p h e n i l o n e  - 0 . 5 2  - - 

r  0 . 2 0  - 0.5,5 - n e r o l o x i d e  - 0 . 2 0  0 . 6 0  - 

l i m o n m l e  - - 0 . 3 9  9 . 6 4  c i s - 3 - h c x e  . . . .  O.  14 

n v l i s o v a l e r a t e  

l . K - c i n e t , [ C  2 9 . 9  4 . 2 6  2 2 . 9  p e a t a d e c a n e  - 0 . 1 3  - 

13-p h , ' l l a m l r e n r  - 0 .21 0 . 0 9  a r t e m i s i ' *  a l c o h o l  1.24 - - 

( Z ) - [3 -o , ' i  m e n e  - - 3 . 5 4  c h r y s a n t h e n o n e  - 0 . 0 3  - - 

~ t e r l ) i n u n ~ -  o . 4 2  0 . 0 4  1.21 0 . 3 7  c - : | n l p h o r  I 1 .2  5 8 . 4  3 5 . 5  0 . 1 5  

( E ) - l ] - o c i m e n c  - - - I 0 . 3  b = n z a l d d l y d e  - - 0 . 2 3  

p - c y m e n e  2 . 4 3  0 . 5 2  1 . 9 ~  0 . 9 1  l i n a l o o l  0 . 5 0  0 . 2 1  1 . 9 2  - 

t e r p i n o l e n e  0 . 0 9  - 0 . 2 0  - c i s - s a b i n e n e -  0 . 1 7  - 0 . 4 2  - 

h y d r a t e  

6 - m e t h y l - 5 -  - 0 . 0 8  - - i s o p i n o c a m p h o n e  - 0 . 6 6  - - 

l w p r c n - 2 - . n e  

n c m a n a l  - 0 . 0 6  - - l - m c t h y l - 4 - a c e -  - - 0 . 4 1  - 

t h y l - c y r . l o - h e x - l -  

ene 
y u m u g i  : d c o h u l  0 . 9 4  - - t r : m s - p - m e n t h  0 . 4 0  0 . 1 7  1 .93  - 

- 2 - e n -  I - o i  

b u r n , u a l  0 . 4 9  0 . 9 4  2 . 6 7  - t r : m s - c h r y s a n -  0 . 0 7  0 . 3 4  - - 

t h e n y l  a c e t ~ z t e  

v e r b e n o n e  - 0 . 1 2  - - p i n o c a f v o n e  0 . 3 0  0 . 1 8  - 0 . 3 e l  

n c r y l  a c , - t ~ i t v  - 0 . 7 0  0 . 8 2  - b o r n y l  a c e t a t e  , 0 . 1 1  1 . 0 2  0 . 1 7  - 

t r : m s - p - , ~ e n l  h - 2 -  0 . 0 7  - - 0 . 1 1  6 - m e t h y l - 3 . 5 -  - 0 . 0 8  0 . 0 9  

e n  - l . V ; - d i o l  h e p t a d i e n e - 2 - o n e  

. ~ e r a n i a l  0 . 4 3  0 . 3 6  - - 1 3 - c a r y o p h y l l e n e  - - - 0 . 5 5  

p i p = r i l o n e  - - 0 . 2 6  - t e r p i n e n - 4 - o l  2 . 1 2  0.83 3.53 0 . 2 6  

b i c y t ' h , g r  r m a c r e n ~  - - - 0 . 5 4  4 - t e r p i n e n y i  0 . 3 0  0 . 0 3  - - 

a c e t a t e  

c ~ r v o n e  0 .4"~  1 . 7 3  - 0 . 2 0  c i s - p - m e n t h - 2 - c n - l -  0 . 3 0  0 . 1 6  1 . 3 4  - 

o l  

a r - ~ ' u r c u m e n e  - - - 0 . 1 0  d e h v d r o s a b i n a -  0 . 0 9  - - - 

k e t o n e  

c i s - p : p e r i l o l  0 . 2 0  0 . 0 1  1 . 0 6  m y r t e n a l  0 . 1 8  - - 0 . 4 1  

c i s - c h D , . ~ n t h e n o l  0 . 0 7  0 . 4 3  - - s a b i n a k e t o n e  0 . 2 4  - - - 

.~er : ,my l  a c e t a t e  0.31  0 . 2 5  0 . 7 g  - t m n s - p i n o c a r -  - 0 . 1 7  - - 

VV [act,  r2 i te  

c i t r c m , ' l l o l  - 0 . 6 0  - c i s - v e r b e n o l  - 0 . 0 2  - - 

n e  .ryl  p r o p i o n a t e  - 0 . 0 7  0 . 1 9  t r : m s - p i n o c a r v e o ]  0 . 4 2  0 . 1 6  - 0 . 7 9  

e i s - p - m e , t  h - 2 - c n -  0 . 1 0  - ( E , E ) - 2 . 4 -  - 0 . 1 2  - - 

| . 8 - d i o l  d e c d i e n a l  

p - m e t h y l  - 0.16 - ~ d a m a s c e n o n e  - 0 . 0 8  - - 

acetohenolle 
e u m i n a l d e h y d e  0 . 1 3  0 . 2 1  - t r a n s - c m r v e o l  - 0 . 3 9  - 0 . 2 0  

n e r o l  - 2 . 2 2  1 . 6 9  - g e r a n i o l  0 . 2 9  1 . 0 9  0 . 3 2  - 

m y r t e n o l  " 0 . 1 5  - 0 . S S  p - c y m e n - 8 - o l  0 . 3 8  1 . 0 0  - 

ne . r y l i s o b u t y r a t e  - 0 : 0 6  

( E ) - g e r : . m y l -  - 0 . 3 3  - - a - b i s a b ( , l o l  0.  I I 1.0.~ 0 . 9 0  
PII~PI 0 II~r 

h e x : m O i c  a c i d  - 0 . 3 3  - - t ~ a r v a c r c ,  I 0 . t ; 7  1 . 0 5  - 

, f i . ~ - ~ , r v e o l  - 0 . 2 1  - - p - i s o p r o p y l  p h e n o l  0 . 1  I - - 

g ~ r a ) ~ y l  - 0 . 1 2  - - t r a n s - c t - b e r ~ a m o t o ]  - - - 0 . 9 : 3  
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TABLE 1 (continued) 

Co..,,o.,,d. I A I ~ I c I t) 
a n l o i l [ l l s .  

i s o v ; d e r : , t l  e. 

p i p e r i C e r l O n e  - 0 . 0 ~  - - 

c tS - . j : t smvnc  1 .0~  0 . 0 5  - 

h e l ) t a n o i c  a c i d  - 0 . 0 9  - - 

c h r y . ~ m t h e n y l  0 .2 .5  - - - 

t i ~ l a t e  

c~l . r y ( , p h y l l e n e  0 . 1 9  0.2.5 0 . 2 1  I . :{0 

o x i d e .  

p t - r i l l a  a l c o h o l  - 0 . { 1 ~  - 0 . 1 7  

m e t h y l  e , l g e m , l  - - 2 7 . . 5  

4 - a - h y t l r u . x y -  0 . 1 7  - - 

a , ~ h i p e n d u l  

p - I I l ~ , f l l h ; I - 1 , 4 -  - 0 0 6  - -  - 

d i e n - 7 - . I  

ot~t;tnoiG a c i d  - 0 . 6 9  - - 

c u m i n a l c o h o l  0 . 1 4  0 . 2 1  - -  

h e x ; i h y d r o f a r n ~ - -  - 0 . 2 7  - - 

sy] acdtone 
spathuh-nol 0.67 O.~kq {1.22 8.76 

0 t -b i s : d )o lo l  o x i d e  - 0 . 0 5  - - 

T - t ~ l d i . o l  - - 0.I~5 

n o n a n t d c  a c i d  0 . 2 9  2 . 7 2  - - 

t r;.ms-mt-I h y l -  - - 0 . 1 9  

i . s o e u g r  n o l  

t h v m o l  0.1"~ 0 . 1 5  - 

Compounds I ~ I c I t) 
a l l l ( l l l  n ~ s .  

t z - c a d i n o l  - - - 0 . 1 0  

13-=u(lesmol  . 0 . 0 8  - - 

tlt-t:an~3ic a c i d  0.0/4 0 . 6 8  0 . 2 5  

6 - t e r p i q e o l  0 . 4 6  0 . 1 7  - -  I 

l a v a d u l o l  0 . 4 6  0 . 1 6  1 . 8 0  - 

t r a n s - v e r b e n o l  - 0 . 2 1  - 0 . 1 7  

t r ' a n s - p i p e r i t o l  0.25 0.48 - 

n r m l  0 . 1 6  0 . 1 0  - - 

h c p t a d e c . a n e  - 0 . 1 1  - - 

a - t e r p i n e o l  0..54 0 . 3 8  3 . 3 6  0 . 4 2  

f a r n e s y l  a c e t o n e  - 0 . 0 6  - - 

p e n t a c o s a n e  - 0 . 0 7  - - 

d o d e c a n o i c  a c i d  - 0 . 2 1  - - 

t r i d e e a n o i c  a c i d  - 0 . 0 6  - - 

octacosane - 0 . 0 6  - 

t e r a d e c a n o i c  a c i d  - 0 . 4 6  - - 

h e x a d e c ~ n o i c  a c i d  - 1 3 5  - "  

the Wiley GC/MS Library and the TBAM Library of Essential Oil Constituents [1-6]. Relative percentage amounts of the 
separated compounds were calculated from total ion chromatograms by the computerized integrator. 
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