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al., 2009) Headspace solid-phase microextraction 
gas chromatography–mass spectrometry analysis of 
Eupatorium odoratum extract as an oviposition 
repellent. Ling et al. 2003 found the volatile oil 
from E. odoratum had a significant oviposition 
deterrent effect on the striped flea beetle 
(Phyllotreta striolata) and the diamond back moth 
(DBM) (Plutella xylostella). Some authors work 
showed that chloroform extract from E. odoratum 
had oviposition repellent effect against 
Conopomorpha sinensis. Recently Nurhayat 
Tabanca et al., 2010 investigated the essential oil of 
Eupatorium capillifolium (dog-fennel) for 
antifungal and insecticidal activities.To the best of 
our knowledge, only some researchers have studied 
the essential oil of E. odoratum and different type 
of fraction against different agriculture pest and 
bacteria but few works has been reported as 
ovipositional repellent property which stimulates 
our interest to analyse the activity of this oil for 
repellent activity. Therefore this study was 
designed to systematically investigate the 
repellency of essential oils derived from leaves of 
Eupatorium odoratum against vector of malaria, 
filaria and dengue mosquito under laboratory 
conditions. 
 
Material and Methods 
Plants 
Leaves of Eupatorium odoratum (Asteraceae), 
were collected from high altitude mountains 
(2500m) Garhwal region of North West Himalaya 
(India) and were identified by the Botanist Dr. 
Sumer Chand Forest Research Institute Dehradun 
India. 
 
Extraction 
Leaves (500gm) of Eupatorium odoratum 
(Asteraceae) were properly washed with distilled 
water and were subjected to hydro distillation for 4 
hrs in a Clevenger-type apparatus to yield 1.40g 
light green essential oils. Then volatile oils dried 
over anhydrous sodium sulphate after filtration was 
kept in an amber-colored bottle at 4 °C until 
analyzed and tested. 
Human volunteers 
Four male volunteers, who had no history of 
allergic reaction to arthropod bites, were use for 
repellent activity test. Before start the repellency 
test the volunteers were interviewed and instructed 

on the methodology, probable discomforts to 
subjects and remedial arrangements. The study   
was reviewed and approved by the Research Ethics 
Committee of the National Institute of Malaria 
Research, Haridwar India. 
Mosquitoes 
A pathogen-free, mosquito were reared and 
maintained continuously for several generations in 
an in-sectary using the standard procedures at 
National Institute of Malaria Research Hardwar. 
Prior to testing, female mosquitoes (5–7 days old) 
were starved by providing them only water for 8–
12 h. 
Repellent activity of Essential oils, 
Repellent activity of Essential oils which derived 
from leave of Eupatorium odoratum, were screened 
for repellency against female blood-starved 
mosquito under laboratory conditions. The human-
bait method Fradin, M.S.et al. (2002)  with a slight 
modification used to determine the repellency, at 
27–35 °C and relative humidity of 70–80%. 
Essential oil was diluted in ethanol and prepared  
2.5%, 5%,7.5% and 10% concentrations. In each 
cage one arm was inserted for one test 
concentration and the other arm applied with 
ethanol served as control. Before application of the 
test samples, the arms of volunteers were washed 
and cleaned thoroughly with distilled water. An 
aliquot (0.1 ml) of each concentration was applied 
as uniformly as possible to the skin exposed 
through a 50 cm2 hole cut in a plastic sleeve that 
was wrapped around the ventral part of each 
forearm. After applying the sample, volunteers 
were instructed to follow the testing protocol. The 
other forearm, which acted as a control, was treated 
with absolute EtOH by the same procedure as that 
for the tested arm. After air drying for 1 min, the 
treated arm, with gloved hand, was exposed to 50 
female mosquitoes in a cage (40×35×35 cm) for 3 
min. The treated and control arms were 
interchanged regularly to eliminate bias. Each test 
concentration was repeated five times and in each 
replicate subject different volunteers to nullify any 
effect of colour of the skin on repellent. 
The mosquitoes that landed on the tested area and 
attempted to probe and imbibe blood were 
recorded. Exposure experiments continued at 30 
min intervals until at least two bites occurred in a 3-
min period, or a first bite occurred followed by a 
confirming bite (second bite) in the next 
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observation period. During the experiment, 
successive introductions of the control arm were 
performed in the same manner before each insertion 
of the treated arm, in order to confirm and 
standardize the readiness of the mosquitoes to bite. 
The time between application of the plant sample 
and the first two consecutive bites was considered 
as the complete-protection time, which was the 
usual criterion used to determine the repellent 
efficacy of plant oil. The percentage of repellency 
was calculated by the following formula. 

 
Where Ta is the number of mosquitoes in the 
control group and Tb is the number of mosquitoes 
in the treated group. 
 
Stability of essentials oil: 
For the commercial and practical use mosquito 
repellent needs to maintain its efficacy for an 
appropriate period of time. The essential oil had 
been stored at temperature 4°C and ambient 
temperature 25°C) for a 50days. The essential oils 
had been retested for repellent activity at 10 days 
interval to continue 50 days in the laboratory 
against An.stephensi.  
Data analysis 
The obtain data were statistical analysed and 
standard deviation were calculated in protection 
time. Differences in significance were determined 
by comparing the range of protection time of each 
concentration preparation. 
Results and Discussion 
The essential oil was obtained as light green colour 
from the leaves of Eupatorium odoratum have been 
studied for use as natural repellents instead of 
synthetic repellents. The results indicate that the 
yields of Eupatorium odoratum were 0. 28% in 
under shed dried leaves. The repellency of essential 
oils against An. Stephensi, Aedes aegypti and Culex 
quinquifaciatus were carried out under laboratory 
condition is given in Table.1. Results revealed that 
at 10% concentration showed complete protection 
time (Mean ± S.D) were recorded as 160.2 ± 
2.77min, 139.4 ± 1.14min and 125.6 ± 3.13min  
against Anopheles stephensi, Aedes aegypti and 
Culex quinquifaciatus respectively while control 
provided maximum 8.0 minutes protection time 

(Fig.1). There was no bite within 120min and 
160min confirm due to action of essential oil and 
thus 100% protection from the bite of mosquitoes 
achieved. In this repellency study, increases in the 
concentration of the essential oils from 2.5% to 
10% were found to increase the repellency time. 
There were significant differences in repellency 
among the different concentrations of essential oil 
against An. stephensi. On the other hand, the 
ethanol applied arm served as control provided 
maximum 8.0 minutes repellency in this study. No 
adverse effects of the human volunteers were 
observed during the study period and through three 
months after the application. The results obtained in 
this work indicate that the essential oils which were 
isolated from Eupatorium odoratum showed 
promising repellent activity against An. Stephensi in 
comparison to other vectors. Further the study were 
continued to find out the stability of essential oils at 
4°C and ambient temperature 25°C) for a  
50days. The results indicated that essential oils 
(10% v/v) are stable and effective at 4°C for 10-30 
days while at the room temperature 10-15days 
(Fig.2).Many papers on the chemical constituents 
of essential oils of Eupatorium odoratum have been 
already published. The yield and chemical 
constituents, however, show much discordance 
between the same essential oil. The reasons for this 
variability due to climatic, seasonal and geographic 
conditions, harvest period and distillation 
technique, among others (Panizzi et 
al.,1993).Chowdhury et al. (2002)  studied the 
essential oils obtained from the leaves of E. 
odoratum collected from Shillong Meghalaya, 
North-East India and found that the oil contained  
mainly caryophyllene oxide (18.34%).  Ling et al.  
(2003) used GC–MS to analyze the volatile oil 
from E. odoratum and 33 components were 
identified. Bamba et al. reported that 38 compounds 
were isolated from E. odoratum oil of which 36 
were identified. Lamaty et al. (1992).  studied the 
chemical composition of the essential oils that were 
obtained from the leaves of E. odoratum collected 
in Cameroon and Congo. Maria Rose et al.2004 
studied the volatile composition of the essential oils 
from leaves and roots of Eupatorium 
betonicaeforme (D.C.) A total of 12 compounds 
were identified. β-Caryophyllene (12.4−41.7%),α- 
humulene (11.7−14.6%), γ-muurolene (10.4− 
19.0%), bicyclogermacrene 
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Table.1: Personal protection of essential oils isolated from leaves of Eupatorium 
odoratum against Anopheles stephensi, Aedes aegypti and Culex quinquifaciatus 

 
Concent
rations 
(%v/v) 

Personal protection in (min) 
Anopheles stephensi 

Personal protection in (min) 
Aedes aegypti 

Personal protection in (min) 
Culex quinquifaciatus 

Treated  
± S.D 

Control 
± S.D* 

Treated  
± S.D 

Control 
± S.D 

Treated  
± S.D 

Control 
± S.D 

10 160.2  ±  2.77 8.0 ± 0.71 139.4 ± 1.14 7.0  ±  0.71 125.6 ± 3.13 8.0 ± 0.71 
7.5 130.6  ±  3.78 6.8 ± 0.84 114.2 ±3.27 6.8  ±  0.84 105.6 ± 3.36 6.8 ± 0.84 
5.0 109.4  ±  3.65 5.6 ± 0.89 96.4 ± 3.65 5.6  ±  0.89 89.0  ± 3.81 5.6 ± 0.89 
2.5 50.4  ±  2.70 5.2 ± 0.84 50.4 ± 2.70 5.4  ±  0.44 35.4 ± 2.30 5.2 ± 0.84 

* S.D = Standard Deviation,  p < 0.05 

 

 
 

Fig.1: Personal protection (min.) of essential oil isolated from the leaves of Eupatorium 
odoratum at highest concentration 10% (v/v) against mosquito vectors.(p<0.05) 

 

 
 

Fig.2: Stability and Repellency of essential oils isolated from the leaves of Eupatorium 
odoratum against An. stephensi at 10% concentration (v/v). 

 
(15.0−17.5%), 2,2-dimethyl-6-vinylchroman-4-one 
(10.3 −25.5%), and 2-senecioyl-4-vinylphenol 
(8.5− 41.0%) were the most prominent constituents. 
Recently Nurhayat Tabanca et al., 2010 

investigated the composition of essential oil of 
Eupatorium capillifolium and tested for antifungal 
and insecticidal activities. The major components 
were determined to be thymol methyl ether 
(=methyl thymol) (36.3%), 2,5-dimethoxy-
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pcymene (20.8%) and myrcene (15.7%). The E. 
capillifolium oil showed promising repellent 
activity against the yellow fever mosquito Aedes 
aegypti but not other vectors of mosquito. Most of 
the researcher have studied the essential oil of 
Eupatorium odoratum composition  and their 
bioactivity against agriculture pest and bacteria but 
few have study the ovipositonal repellent against 
mosquito.  Most of the research have worked on 
variety of essential with their repellent activity of 
different plant species and indicating the protection 
time less than two hours. In conclusion, the 
identification of potential repellent plants 
(Eupatorium odoratum) from the local flora of 
North West Himalaya Region may promising a 
novel source of natural repellent, which will 
generate local employment and stimulate local 
efforts to enhance public health. Nowadays, the use 
of plant essential oils in mosquito repellent is an 
alternative personal protective measure against the 
noxious effects of synthetic repellents on the users 
and environment (Thorsell et al., 1998). Therefore,  
 
the essential oil of Eupatorium odoratum 
(Asteraceae) may prove useful in the development 
of mosquito repellents as an effective personal 
protection measure against mosquito bites.  
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