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(Family: Cucurbitaceae)
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Malaria and other vector-borne diseases contribute
to the major disease burden in India. One of the
methods to control these diseases is to control the
vectors for the interruption of disease transmission.
In the past, synthetic organic chemical insecticides-
based intervention measures for the control of insect
pests and disease vectors have resulted in develop-
ment of insecticide resistance in some medically
important vectors of malaria, filariasis and dengue
fever1,2. During the last decade, various studies on
natural plant products against mosquito vectors
indicate them as possible alternatives to synthetic
chemical insecticides3-12 .

However, more concerted efforts have to go into
these studies to make these environment-friendly
compounds viable for field use and for large-scale
vector control operations. Sukumar et al13 reported
99 families, 276 genera and 346 species to have
insecticidal properties. An earlier study with a
common medicinal and vegetable plant of
Momordica charantia Linn (Family: Cucurbitaceae),
has shown the insecticidal activity of this plant
against mustered saw fly14 but there is no report about
its insecticidal activity against mosquitoes. The
present communication reveals the mosquito

larvicidal property of M. charantia against three
mosquito species— Anopheles stephensi, Culex
quinquefasciatus and Aedes aegypti (Diptera:
Culicidae) .  This plant is widely distributed and
cultivated in many parts of India. The local name in
some important vernacular languages is: Hindi–
karela; Tamil–pakal, pavakka; Marathi–karke;
Bengali–karela; Malayalam–kaippa, kaippa-valli15.
This species is reported to have anti-plasmodial
properties16,17  and is used in vegetable, unani,
ayurvedic medicines in the treatment of many
diseases particularly the fruits and leaves are useful
in piles, leprosy, jaundice, vermifuge, sugar problem
in snake-bite, and other diseases and it is found to
have anti-oxidant properties18.

Fresh fruits of M. charantia were obtained directly
from the plants in field located in Burari village in
north Delhi. Crude and hexane extracts of fresh fruits
of M. charantia were used in the experiments. One
kg thoroughly washed and cleaned fresh fruits of M.
charantia were cut into small pieces and immediately
ground using a pestle and mortar. This ground
material was filtered through a muslin cloth and the
filtrate of the crude extract was used in the first
experiment as such after further dilutions in distilled
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water. Hexane extract was obtained by extraction of
500 g of ground fruits in cold hexane (500 ml) three
times for 24 h. The hexane part obtained from each
of the extract was pooled and evaporated to dryness.
The residue, which weighed 1.1 g was dissolved in
acetone to make a 10% stock solution. Standard
methods for testing the susceptibility of mosquito
larvae to insecticides, as suggested by WHO were
followed in all the experiments19. Early IV instar
larvae of An. stephensi, Cx. quinquefasciatus and Ae.
aegypti, colonised in the insectary being maintained
at National Institute of Malaria Research, 2 Nanak
Enclave, Delhi, were used in all bioassays.

The crude extract was tested to determine the
larvicidal activity by making serial dilutions like 10,
2.5, 1, 0.5, 0.25 and 0.1%, and hexane extract was
used at 20, 40, 80, 120, 160 and 200 ppm dilutions
in bioassays against larvae of the three mosquito
species. The bioassays were performed at a room
temperature of 27±1°C by exposing 25 larvae in each
concentration of the extract in a final volume of 250
ml water taken in 500 ml glass beaker. Four replicates
for each concentration and the control (without plant
extract), were tested for larval bio-efficacy. The larval
mortality in each concentration and control was
recorded after 24 h of continuous exposure. The
corrected mortality was determined using Abbott’s
formula whenever required20. The dose mortality
data was analysed by log-probit method of Finney21

and lethal concentrations for 50 and 90% mortality
were calculated.

Bioassays with crude extract of M. charantia against
larvae of An. stephensi, Cx. quinquefasciatus and Ae.
aegypti revealed the LC50 values of 0.50, 1.29 and
1.45%, respectively (Table 1). Further, in bioassays
hexane extract showed more potent larvicidal activity
than the crude extract, indicating the non-polar
characteristics of larvicidal components. The LC50
values of hexane extract against IV instar larvae of
An. stephensi, Cx. quinquefasciatus and Ae. aegypti
were 66.05, 96.11 and 122.45 ppm, respectively

(Table 2). The results revealed that the larvae of An.
stephensi were more susceptible in comparison to
the larvae of Cx. quinquefasciatus and Ae. aegypti.
The results indicate that the hexane extract of M.
charantia possesses better larvicidal activity than the
crude extract, however, further studies to identify the
larvicidal components are needed. High chi-square
values in the bioassays indicated probably the
heterogeneity of the test population.

M. charantia has shown good larvicidal activity
against three container breeding mosquitoes— An.
stephensi, Cx. quinquefasciatus and Ae. aegypti in
laboratory experiments. Toxicological studies have
shown that M. charantia is safe for human health
and there is no toxic effect18,22,23. M. charantia is
used as a vegetable for human consumption. Hence
the larvicidal action of the fruits extract of M.

Table 1. Laboratory evaluation of crude fruit extract of
M. charantia against IV instar mosquito larvae

Species % Conc. LC9 0 ? 2  (df=4)
LC50 ( 95%
confidence

limits)

An. stephensi 0.50 (0.44–0.57) 1.54 7.7924

Cx. quinquefasciatus 1.29 (1.12–1.50) 4.11 12.2807

Ae. aegypti 1.45 (1.27–1.69) 4.46 11.4545

Table 2. Laboratory evaluation of hexane extract of
M. charantia against IV instar mosquito larvae

Species Conc. in ppm LC9 0 ? 2  (df=4)
LC50 (95%

confidence limits)

An. stephensi 66.05 125.96 21.0597
(62.74–73.54)

Cx. quinquefasciatus 96.11 185.95 47.6710
(90.24–106.18)

Ae. aegypti 122.45 191.86 21.3368
(112.06–128.48)
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charantia could be exploited for use in potable waters
against mosquito larvae. Field trials are needed to
assess the efficacy and cost-effectiveness.
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