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Larvicidal activity of essential oils of Cinnamomum travancoricum barks
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Abstract

To determine lethal concentrations of essential
oils extracted from the barks of Cinnamomum
travancoricum against the larvicida activity of
Anopheles stephensi and Culex
quinquefasciatus under laboratory conditions.
The maximum mortality of essential oils of C.
travancoricum barks on the larvicida activity
aginst the larvae of Culex quinquefasciatus and
Anopheles stephens was 90% and 80%
respectively.

Keywords:  Cinnamomum travancoricum,
Anopheles stephensi, Culex quinquefasciatus.

Globally, the malaria situation is serious and
still - deteriorating. Malaria predominantly
affects the poor and underprivileged. About
90% of al malaria deaths in the world today
occur in Africa and south of the Sahara. An
estimation of 1 million people in Africa die on
malaria in each year and most of these are
children under 5 years old (WHO, 2002).
Mosqguitoes have become the most important
single group of insects well known for their
public health importance, since they act as the
vector for many tropica and subtropical
diseases such as dengue fever, yellow fever,
malaria, filariasis and encephalitis of different
types including, Japanese encephalitis
(Hubalek and Haluzka, 1999). Anopheles
stephensi, Aedes aegypti and Culex
quinquefasciatus are the major urban vectors of
malaria, dengue and lymphatic filariasis,
respectively. Thus, one of the approaches for
control of these mosquito-borne diseases is the
interruption of disease transmission by killing
or preventing mosquitoes from biting human
beings (Egunyomi et al.,2010).

A large number of plant essentia oils may be
potential  sources of mosquito larvicides,
because they constitute a rich source of
bioactive components (Lahlou et al., 2001;
Cetin et al., 2004). Oils extracted from certain
plants are also repellents of adult mosguitoes

(Apiwat Tawatsin et al., 2006). Anopheles
stephensi and Culex quinquefasciatus are two
major human-biting mosguitoesin India

The genus Cinnamomum Schaeffer (Lauraceae)
comprises about 250 species which are
distributed in tropics and sub-tropics. In Indiait
is represented by 26 species of whichl12 species
are recorded from South India. Cinnamomum
travancoricum (Lauraceae), aromatic tree up to
9m tall is distributed mainly in the Southern
Western Chats (Tirunelveli, Nilgiris, Mysore
and Anamdais) of India Perusa of avalable
literature indicated that not much has been
done on the bioactivity studies of the tree
Cinnamomum travancoricum. The objective of
this study was to evauate the larvicidal activity
of the essential oils isolated from the C.
travancoricum to identify the larvicidal
compounds from this oil against Anopheles
stephensi and Culex quinquefasciatus.
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Materialsand Methods

Plant material

Fresh barks of Cinnamomum travancoricum
were collected from Karaiyar area of southern
Western Ghats, Tirunelveli, Tamil Nadu, India.
| solation of essential oils

Fresh Cinnamomum travancoricum barks were
subjected to hydrodistillation for 6 hr using a
Clevenger-type apparatus to obtain the oails.
Essential oil was dried over anhydrous sodium
sulfate prior to analysis.

Larvicidal assay against Anopheles stephensi
and Culex quinquefasciatus

Third instar larvae of Anopheles stephensi and
Culex quinguefasciatus were obtained from
mosquito  colony being maintained in
laboratory conditions. For the bioassay, the
essential oil isolated from the Cinnamomum
travancoricum barks were placed in a 50ml
beaker and DM SO (0.3ml) and water (19.7ml)
was used to solubilize the oil concentrations of
0.50, 0.100, 0.200, and 0.400ppm doses were
used in bioassays against Anopheles stephens
and Culex quinquefasciatus (third instar). With
each experiment, a set of controls using 1%
DMSO and untreated sets of larvae in tap
water, were also run for comparison. Mortaity
was recorded after 24h of exposure during
which no nutritional supplement was added.
Data were evaluated through regression

anaysis. From the regression line, the LCxy
values were read representing the lethal
concentration for 50% larval mortality of
Anopheles stephensi and Culex
quinquefasciatus.

Statistical analysis

LCs and regression values were calculated
using the regression anadysis program of
Microsoft - Excel. Percentage mortalities were
compared by a paired t- test (P>0.05).

Results and Discussion

The essentid oils from Cinnamomum
travancoricum barks were brown in colour with
anyield of 0.59 %. The mortality percentage of
both the larvae Anopheles stephensi and Culex
quinquefasciatus against different
concentrations  of  essentiad  oils  of
Cinnamomum travancoricum barks were
presented in Table 1. Maximum percentage of
mortality were observed on larvae of C.
quinguefasciatus at different concentrations of
oils was recorded in Fig.l. The maximum
mortality of essentia oils of C. travancoricum
barks on the larvicida activity of both the
laavae of Culex quinquefasciatus and
Anopheles stephens was 90% and 80%
respectively.

Table-1: Larvicidal activity of essential oils of Cinnamomum travancoricum bark against
Anopheles stephensi and Culex quinquefasciatus

Efsse”“ d oils % of Mortality (3hr)

Concentrations Anopheles stephensi Culex guinquefasciatus
0.01(Control) 0 0

0.05 10 30

0.1 20 50

0.2 50 80

04 70 0

Table-2: LCs, regression vaues of essentia oils of Cinnamomum travancoricum bark
against Anophel es stephensi and Culex quinquefasciatus

SI.No Anopheles stephensi Culex quinquefasciatus
LCs 0.17 0.278
R? 0.9492 0.8016
Regression y = 182.32x + 2.2868
Equation y =211.17x + 17.903
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The oils were tested in different concentrations
to establish LCs values of Anopheles stephens
and Culex quinquefasciatus were shown in
Table 2. In the present study the essential oils
isolated from the barks of Cinnamomum
travancoricum is possessing triterpenoids.
Previously reported that essentia oils isolated
from the severa aromatic plants such as
tumeric (Curcuma longa), citronella grass
(Cymbopogon winterianus), and hairy basil
(Ocimum americanum), were effective in
repelling both  diurna and  nocturnd
mosquitoes  (Tawatsin et a.  2001).
Furthermore, the protection against Cx.
tritaeniorhynchus and Cx. quinquefasciatus, the
vectors of Japanese B encephdlitis (Bram,
1967; Tanaka et al., 1979) and filariasis
(Guptavanij et al.,1971), respectively, is
considered as satisfactory. These findings
indicated that the higher concentration of the
essentia oils of C. travancoricum were suited
againgt A. stephensi and lower concentrations
againgt C. quinquefasciatus. Our study clearly
shows that a substantial difference in
repellency obtained during 3hr exposure period
of the minimum protection time needed against
A. stephensi and C. quinquefasciatus specified
for mosquito repellents. Our results are very
promising in creating new effective and
affordable approaches to the control of A.
stephensi and C. quinquefasciatus and, other
vector diseases spread by mosquito. Further
studies will be going on elucidation and
identification of essential oils composition of
C. travancoricum barks
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