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ABSTRACT 
Hydrodistillation of aerial parts of Cymbopogon olivieri (Boiss.) Bar (Andropogonae) yielded 1.7% 
v/w of the essential oil. By GC and GC/MS twenty-two components, representing 94.80% of the total 
oil composition were identified. The major constituents were ? -3 carene (22.46%), piperitone 
(44.90%) and a-eudesmol (13.33%). The essential oil of Cymbopogon olivieri (Boiss.) Bar showed 
interesting activity against larvaes of Anophel stephensi (LD50=321 .902 p.p.m.). 
Key words: Cymbopogon olivieri, Andropogonae, essential oil, ? -3 carene, piperitone, a-eudesmol, 
Anophel stephensi 
 

INTRODUCTION: 
Cymbopogon olivieri (Boiss.) Bar (Andro-
pogonae) is a plant growing in south east of 
Iran. The Andropogonae is the subtype of 
Graminae. This plant family grows under divers 
conditions of climate and many species of this 
family are consumed as aliments (1-4). A few 
investigation have been accomplished about the 
Cymbopogon species. The main constituents of 
this species are alkaloids, saponin and essential 
oil (5). The essential oil of several species of 
Cymbopogon have been studied and  the 
important components which were identified 
are; citral in C. pendalus and C. flenuosus (6), 
citronellol, citronellal and geraniol in C. nardus 
and C. winterianus (7) and geranial, geraniol 
and citronellol in C. martini (8). The essential 
oil of C. olivieri which grows in India has also 
analyzed, 3-pinene, myrcene, pulgone and 
piperitone were the major constituents (9), and 
this essential oil showed interesting anti-fungi 
activity. Previously by our laboratories, 
constituents and effects of the essential oils of 
aromatic plants grown in Iran against the larvae 
of the vectors of Malaria and Schistosoma were 
reported (10-12). In continuation of these 
systematic studies, results of the chemical 
investigations and anti-vectors effects of 
essential oil of Cymbopogon olivieri are 
reported in this  manuscript. 
 

MATERIALS AND METHODS: 
Plant materials:Cymbopogon olivieri (Boiss.) 
Bar was collected in June 2001 from Jirauft, 
located in the south east of Iran. The plant was 
identified by Dr. Fakhr Tabatabaie (Faculty of 
Agriculture, University of Tehran). Voucher 
specimens were deposited at the Faculty of 
Agriculture, University of Tehran, Iran with the 
herbarium number of 7850.  
Isolation of the essential oil: The air dried aerial 
parts of C. olivieri were pulverized and 
hydrodistilled for 3 h. using Clevenger type 
apparatus. C. olivieri yield ed 1.7% v/w  of the 
essential oil. 
GC Analysis:  The analysis was carried out by 
gas chromatography (Shimadzu 9A, Data 
processor, Chromatopac c-R3A, Column: DB-1, 
60m, 0.25 mm, I.D. micron film thickness). The 
carrier gas was Helium. 
GC/MS Analysis: GC/MS analysis was carried 
out by the use of Finnigan-Mat, Model Incos-50 
apparatus. The mass spectra corresponding to 
GC peaks were scanned at 70 eV. The column 
temperature for GC and GC/MS were from 50 
°C to 280  °C at 4°C/min. Injection and ion 
source temperatures were 280 °C and 270 °C 
respectively. The oil components were identi-
fied by comparison of their retention indices and 
mass spectra data with those of authentic 
samples and published data (13 - 14). 
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Table 1 : Chemical composition of Cymbopogon olivieri (Boiss.) bar essential oil 
Compound R,Time Kovatz I. Percent 

m- Cymen 6 . 42 427 1.55 

?  – 3 - Carene 7.29 444 22.46 

P- Cymene 7.79 471 0.56 

Limonene 7.91 481 3.43 

Cis- Ocimene 8.12 498 0.27 

 α  - Terpineol 10.74 852 0.62 

C10 H14 O 11.45 869 1.21 

C10 H14 O 11.91 903 0.26 

C10 H14 O 12.16 933 2.17 

Nerol 13.23 949 0.10 

Piperitone 13.97 1011 44.90 

Neryl acetate 15.97 1303 0.10 

β  - Bourbonene 16.51 1339 0.16 

β  - Elemene 16.64 1375 0.29 

Germacrene- D 18.54 1594 0.28 

γ - Selinene 18.59 1602 0.46 

β  - Selinene 18.66 1608 0.12 

Valencene 18.79 1624 0.67 

7 – epi - α  -  selinene 19.30 1631 0.29 

?  – Cadinene 19.37 1700 0.12 

Elemol 19.94 1759 2.42 

C15 H26 O 21.18 1867 0.12 

γ - Eudesmol 21.54 1951 0.57 

β  - Eudesmol 21.97 1993 1.68 

α  - Eudesmol 22.18 2000 13.33 

Farnesol 22.31 2106 0.42 

 
% Identification    94.80 
% Total monoterpens   73.99 
% Total sesquiterpens   20.81 
% Terpens hydrocarbons   30.66 
% Terpens oxygenated   64.14 
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Table2: Parameters of probit regression line of Cymbopogon olivieri against An. stephensi 

A b ± SE LD50 ± 
95%C.I 

LD90 ± 
95%C.I 

X2 (df) P 

-6.6255 2.642 ± 0.293 233.76 
321.90 
429.93 

684.2 
983.6 
1884.8 

12.9 0.01 

A = intercept,  b±SE = slope ± standard error 
LD5O±95%C.I.= lethal dose cause 50% mortality, 95% confidence interval 
LD9O±95%C.I.= lethal dose cause 90% mortality, 95% confidence interval 
(df) = degree of freedom,  p= p value 
 
Biological study: According to WHO 
recommendation (15), different concentrations 
of the essential oil of C. olivieri in distillated 
water were prepared (dimethylsulfoxide was 
used as co-solvent).  In Each 400 ml beaker 25 
of 4th instar larvae of Anopheles were exposed to 
these concentrations at different replicates. 
LC5O was determined by the use of regression 
line employed by Finney (16). In control only 1 
ml of solvent were applied into the water. 
Mortality was counted after 24 hours recovery 
period. If mortality of control was 5-20%, then 
all other mortalities were corrected by Abbott’s 
correction. 
 

RESULTS AND DISCUSSION: 
Cymbopogon olivieri yielded 1.7% of the 
essential oil. The constituents of this essential 
oil which were identified are shown in Table 1. 
Twenty two components represent ing 94,80%  of 
the total oil were identified. Among 
monoterpens , ? -3 carene (22.46%) and 
piperitone (44.90%) were the major ones of 
sesquiterpens, C. olivieri is rich in a-eudesmol 
(13.33%). The C10 (monoterpens) 73.99% and 
oxygenated terpens (CxHyO z) (64.14%) were 
abundant in C. olivieri, Three constituents of 
moleculare formula C 10H14O with total 
concentration 3.64% were identified.   
In comparison with the previous study on the  
C.  

C.olivieri of India there is a notable difference 
between the constituents of the two species (9). 
While piperitone is the major constituent in both 
two oils, ß-pinene, myrcene and pulgone were 
other constituents major in essential oil of 
Indian plant. The acyclic monoterpens (geraniol 
and citral) were reported in other species of 
cymbopogon (6-8).  
Results of bioassay against An. stephensi larvae 
are shown in Table 2. LD5O value was 321.9 
mg/l. According to the biological results, the 
essential oils extracted from Cymbopogon 
olivieri has moderate effects on malaria vectors. 
In another study it was found that essential oil of 
Mentha spicata L. in concentrationof 9±5 µg/ml 
was effective against the same species (17). 
Also in parallel study (Hadjiakhondi et al, 
submitted) components of Tagetes minuta  were 
evaluated against late 3rd and early 4 th instar 
larvae of An.stephensi and the minimum and 
maximum concentrations were 0.25 and 4 mg/l, 
respectively. LC50 of 1 mg/l was found with this 
plant extraction. In conclusion, results of our 
studies show that the essential oil and the extract 
of plants had the greatest biological effect on the 
larvae of An.stephensi.  
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