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Mosquitoes are known for their public health impor-
tance, since they are the vectors of many tropical diseases
such as malaria, dengue fever, yellow fever, japanese en-
cephalitis and lymphatic filariasis. One of the methods to
control the mosquito borne diseases is to control the vec-
tors for the interruption of disease transmission. In the past,
synthetic organic insecticides-based intervention measures
for the control of insect pests and disease vectors, have
resulted in development of insecticide resistance in some
mosquito vectors.

Natural products from the plants are the alternative
sources of insect control agents because these contain a
range of bioactive chemicals, which are selective and do
not harm non-target organisms and the environment1-3.
Plants have formed the basis of natural pesticides that make
excellent leads for new pesticide development4. The po-
tential of plants as a source of new drugs is still largely
unexplored. Hence, the last decade witnessed an increase
in the investigation on plants as a source of new
biomolecules for human disease management5.  Higher
plants are much more important in the production of eco-
nomically important organic compounds, pharmaceuticals
and pesticides6. During the last decade, various studies on
natural plant products against mosquito vectors indicate
them as possible alternatives to synthetic chemical insecti-
cides. 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 op-
erations.

Therefore, in response to urgent need for the new af-
fordable effective and environment friendly mosquito con-
trol agent, the screening of an Indian plant Mimusops elengi
belonging to family Sapotaceae was carried out for mos-
quito larvicidal activity.

A scientific and systematic phytochemical investiga-
tion of bark of Mimusops elengi with regard to various

biological activities in general and mosquitocidal activity
in particular of this plant is lacking, hence, the present
study was undertaken. The present study describes the ef-
ficacy of M. elengi bark extracts and the isolate against
Aedes aegypti (L) and Culex quinquefasciatus (Say)
(Diptera: Culicidae).

Plant material used in this study was collected from
the local market of Pune, Maharashtra, India. It was au-
thenticated at Agharkar Research Institute, Pune, India.
Its authentication number is AHMA S/B-065.

Air shade dried powdered bark material (50 g) was
refluxed with various solvents (150 ml) like acetone, ethyl
acetate and ethanol for 18 h. The filtrates were concen-
trated using rotary evaporator to get respective extracts.
Further fractionation of the extracts that showed signifi-
cant activity (ethyl acetate extract, EA), was carried out
using non-polar solvent hexane with increasing percent-
age of ethyl acetate. Each fraction of 100 ml was collected.
The fractions were monitored by thin layer chromatogra-
phy (TLC). Total four fractions, i.e. 100% hexane (EA1),
hexane: ethyl acetate (9:1, EA2), hexane: ethyl acetate (8:2,
EA3) and residual methanol soluble part (EA4) were col-
lected.

Air shade dried powdered bark material (300 g) was
also extracted with soxhlet extractor using hexane for
18 h. Solvent was removed under reduced pressure to get
the crude mass (HEX). The compound 1, Cubebin, was
isolated and further purified by preparative TLC from this
extract. Repeated crystallization gave colourless fine
needles of Cubebin (compound 1, 5.22%).

Aedes aegypti and Cx. quinquefasciatus larvae reared
in mosquito insectary of the National Chemical Labora-
tory maintained at 27 ± 2°C temperature and 75 ± 5%
relative humidity under 14:10 light and dark cycles were
used for the present study.  Early IV instar larvae were
used for the experiments.
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Larvicidal bioassay
The extracts, fractions and the isolates were dissolved

in DMSO solvent. These were tested to determine the lar-
vicidal activity by making serial dilutions from 500 to
10 ppm in bioassays against larvae of the two mosquito
species.  Larvicidal activity was assessed by the proce-
dure of WHO with slight modification. The bioassays were
performed at a room temperature of 27 ± 1°C by exposing
10 larvae in each concentration of the extract in the final
volume of 50 ml in 100 ml beaker. Five replicates of each
concentration were tested for larval bioefficacy.  Each
experiment was repeated   three times. Thus, the mean
percentage mortality is an average of 15 replicates. The
larval mortality in each concentration and control was re-
corded after 24 h of continuous exposure. Where there
was no 100% kill the larvae were allowed to stay in water
and cumulative mortality was recorded after 48 and 72 h.
The corrected mortality was determined using Abbott’s
formula whenever required7. The dose mortality data were
analyzed by log probit method of Finney8 and lethal con-
centrations for 50 and 90% mortality were calculated (i.e.
LC50 and LC90).

RESULTS & DISCUSSION

The Compound 1, Cubebin, 3,4 bis (1,3-benzodioxol-
5-yl methyl) tetrahydrofuran-2-ol (Fig. 1) was isolated as
white crystalline solid, obtained by repeated crystalliza-
tion using mixed solvent system of chloroform and hex-
ane from hexane extract. The structure of the compound
was assigned by modern spectral analysis and further con-
firmed by single X-ray diffraction study. The data ob-
tained were found to be similar as reported earlier9.

Larvicidal activity of various extracts of bark was
studied. Hexane (HEX) and ethyl acetate (EA) extracts
showed promising larvicidal activity. Toxicity of these
extracts, fractions EA1, EA2, EA3 of EA along with a
pure compound 1 against two species of mosquitoes was
recorded. In this study, IV instar larvae of both mosqui-
toes were subjected to dose dependent efficacy of M. elengi
under normal conditions. In case of EA, 90 and 80% mor-
tality against  Ae. aegypti and Cx. quinquefasciatus re-
spectively was noticed after 24 h exposure period, how-
ever, after 48 h exposure the mortality was 100% in both
the species. LC 50 values were 390.46 and 453.23 ppm

 Fig. 1: Schematic representation and ORTEP diagram of Compound 1.

Table 1. Lethal concentrations of test samples against IV instar larvae of Ae. aegypti

Test sample LC50 (ppm) (24 h) LC90 (ppm) (24 h) Regression equation -value

HEX 50.86 82.18 Y = –5.495 + 6.150 × S.E. ± 1.45 18.36
Compound 1 42.33 52.48 Y = –17.330 + 13.727 × S.E. ±  4.19 12.90
EA 390.46 845.27 Y = 4.903 + 3.82 × S.E. ± 1.25 22.35
EA1 59.47 95.46 Y = –6.064 + 6.235 × S.E. ± 2.35  14.24
EA2 82.64 170.01 Y = –2.844 + 4.091 × S.E. ± 1.096 12.85
EA3 115.53 307.82 Y = –1.21 + 3.01 × S.E. ± 0.99 15.51

Table 2. Lethal concentrations of test samples against IV instar larvae of Cx. quinquefasciatus

Test sample LC50 (ppm) (24 h) LC90 (ppm) (24 h) Regression equation -value

HEX 53.68 89.90 Y = –4.903 + 5.75 × S.E. ± 2.29 17.40
Compound 1 46.30 64.89 Y = –9.60 + 8.76 × S.E. ± 1.73 15.56
EA 453.23 1003.42 Y = –4.804 + 3.713 × S.E. ± 1.27 17.23
EA1 66.48 103.23 Y = –7.225 + 6.707 × S.E. ± 2.58  19.25
EA2 95.62 211.00 Y = –2.386 + 3.729 × S.E. ± 0.834 21.07
EA3 130.63 960.66 Y = 4.440 + 2.341 × S.E. ± 0.722 17.54
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respectively against Ae. aegypti and Cx. quinquefasciatus
(Tables 1 & 2).

The extract EA was less effective but its three frac-
tions EA1, EA2 and EA3 show remarkable toxicity to the
larvae. EA1 was the most active. It exhibited 100% mor-
tality after 24 h exposure at 200 ppm dose in case of both
the species, whereas EA2 and EA3 were active at 300
ppm showing 100% kill after 48 h of exposure. The LC50
values of these three fractions were 59.47, 82.64 and
115.53 ppm respectively in case of  Ae. aegypti while it
was 66.48, 95.62 and 130.63 ppm  respectively in case of
Cx. quinquefasciatus. Hexane extract was found to be
highly active since it exhibited 100% kill at 100 ppm within
24 h in both the mosquito species. Cubebin, which was
isolated from the hexane extract, exhibited 100% mortal-
ity at the lowest dose of 60 ppm in case of Ae. aegypti and
100 ppm in case of Cx. quinquefasciatus after 24 h. LC50
of the hexane extract was 50.86 and 53.68 against  Ae.
aegypti and Cx. quinquefasciatus larvae respectively.
Cubebin showed LC50 of 42.33 and 46.30 ppm against
Ae. aegypti and Cx. quinquefasciatus larvae respectively.
Potency of these extracts can be graded as
cubebin>hexane> EA1> EA2> EA3>EA. Aedes aegypti
larvae were found to be more susceptible than Cx.
quinquefasciatus since LC50 values of all the samples
tested were lower.

These findings suggested that the activity of the
samples may be because of the lignan compound, cubebin.

CONCLUSION

The present study demonstrates the potential of
Mimusops elengi against IV instar larvae of Ae. aegypti
and Cx. quinquefasciatus and its benefits in developing
cost-effective and environment friendly new type of larvi-

cide for mosquito control. This suggests that the plant is
accountable for larvicidal activity. The isolate possess po-
tent activity. Hence, further studies may be directed with
appropriate formulation in order to ascertain whether this
compound can be used as an effective larvicide.
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