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Abstract
Under the Integrated Mosquito Management (IMM), emphasis was given on the application of alternative
strategies in mosquito control because of the ill effects of chemical insecticides. The prime focus of this
study was to discover non-toxic, easily available and biodegradable mosquito control agent of botanical
origin. In the present study the phytochemical composition and mosquito (Cx. quinquefasciatus) ovicidal
potential of leaf extracts of Catharanthus roseus were tested. The results of the study revealed that
ethanol extract of C. roseus leaves exhibited 100% ovicidal activity against the eggs of Cx.
quinquefasciatus followed by chloroform and petroleum ether. Phytochemical analysis of the ethanol
extract of C. roseus, showed the presence of phytochemicals such as alkaloids, tannins, phenols,
flavonoids, terpenoids, protein and quinones. The presence of various phytochemicals might have
contributed to the ovicidal efficacy of selected leaf extracts. The findings of the current study emphasized
the potential of C. roseus leaves for controlling the mosquito population
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1. Introduction
Arthropods are dangerous vectors of deadly pathogens and parasites, which may spread as
epidemics or pandemics in the increasing world population of humans and animals [1]. Among
them, mosquitoes are one of the most medically significant transmitters as they extend variety
of parasites and pathogens, which persist to have destructive effects on human beings [2, 3]. Cx.
quinquefasciatus is a vector of lymphatic filariasis, which is a widely distributed in tropical
region with around 120 million people infected worldwide, and 44 million people have
common chronic manifestations [4]. Insufficient water supply and inadequate waste
management systems has also consequently led to a rise in mosquito breeding sites. Several
other factors has also led to an explosion in the mosquito borne diseases infecting over 70
crore people globally and 4 crore of the Indian population every year [5].
Mosquito borne diseases have an economic impact, including loss in commercial and labour
outputs, particularly in countries with tropical and subtropical climates; however, no part of
the world is free from vector borne disease [6]. In the present time, over use of chemical
insecticides leads mosquito to develop resistance towards chemical insecticides. Continued
applications of synthetic compounds have some drawbacks, including the widespread
development of insecticide resistance [7].
Another drawback with the use of insecticide is that these are non-selective and could be
harmful to other organisms in the environment. The toxicity problem, together with the
growing insecticides, has revived interest on more detailed studies of naturally occurring
insecticides [8]. Plant constitutes a rich source of bioactive compound which might act deadly
on the insect physiological system and kills them [9]. Several plant extracts and isolated
compounds from different plant families have been reported for their promising ovicidal
activities [10]. In all perspectives the plants were used to control insects by the presence of
phytochemicals that were predominantly secondary compounds produced by plants to protect
themselves against herbivorous insects [11].
The toxicological properties of phytochemicals reflect the potential of plants as a source of
insecticidal agents. Prospection for new larvicidal molecules based on rich plant biodiversity is
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appreciable as compounds of plant derivatives are safer to use
and leaves no residue in the environment [12]. Plant derived
substances have recently become a matter of great interest
owing to their versatile applications [13]. Thus, the research is
focused on finding newer insecticides of plant origin with
high potency, safety and easy availability at low cost.
Secondary metabolites are present in plant as key candidate
with insecticidal properties and can be explored to develop
the natural compounds to control mosquito population.

selected plant was carried out using the standard procedures.
Test for Alkaloids
 Mayer’s test [19]: A fraction of extract was treated with a
drop or two of Mayer’s test reagent along the sides of test
tube and observed for the formation of white or cream
coloured precipitate.

2. Materials and Method
2.1 Origin and laboratory maintenance of the mosquito
colonies
Mosquitoes used in study were Culex quinquefasciatus.
Individuals were reared for several generations during
October 2016 – February 2017 in the Department of Zoology,
Nirmala College for Women, Coimbatore by Hay infusion
method under laboratory conditions.



Wagner’s test [20]: A fraction of extract was treated with
Wagner’s reagent along the sides of the test tube and
observed for the formation of reddish brown colour
precipitate.



Hager’s test [21]: A few ml of extract was treated with 1
or 2 ml of Hager’s reagent and observed for the
formation of prominent yellow precipitate.

Test for Tannins
 Ferric chloride test [22]: About 0.5 g extract was stirred
with about 10 ml of distilled water and then filtered. Few
drops of 1% ferric chloride solution were added to 2 ml
of the filtrate, and observed for the blue-black, green or
blue-green precipitate

Collection and preparation of leaf powder and extracts
Fully developed fresh leaves of the plant C. roseus were
collected during October 2016 – November 2016 from natural
habitat of Coimbatore locale, Tamil Nadu, India. They were,
washed in water and dried under shade at room temperature
for 2 to 3 weeks and were powdered using an electric
pulverizer. Fine powder was obtained by sieving.
10g each of the leaf powder were weighed using an electronic
balance and were subjected to extraction [14, 15]. Petroleum
ether extraction was followed by chloroform and ethanol
extraction in their increasing order of polarity. The leaf
extract thus obtained were concentrated by distillation and
dried by evaporation in a water bath. The residue thus
obtained was used for further bioassays.

Test for Phenols
 Ferric chloride test [23]: The extract (50mg) was
dissolved in 5 ml of distilled water and treated with few
drops of 5% ferric chloride and observed for the
formation of dark green colour


2.2 Ovicidal bioassay
Ovicidal activity was assessed by the slightly modified
method of Su and Mulla [16]. The egg raft/eggs of Cx.
quinquefasciatus were collected from Department of Zoology,
Nirmala College for Women, Coimbatore. The C. roseus leaf
extracts were diluted in the appropriate solvents to achieve
various concentrations ranging from 100 to 300 ppm. Eggs of
the mosquito species (100 nos.) were exposed to each
concentration of C. roseus leaf extracts. After treatment the
eggs from each concentration were individually transferred to
distilled water cups for hatching assessment after counting the
eggs under microscope.
Each experiment was replicated three times along with
appropriate control. The hatch rates were assessed 48h after
treatment and counts were made every 24h after exposure
until the test was terminated. The hatch rates were assessed by
the following formula.

Lead acetate test [24, 25]: The extract (50 mg) was
dissolved in 5 ml of distilled water and 3 ml of 10% lead
acetate solution was added and observed for the
formation of bulky white precipitate.

Test for Flavonoids
 NaOH test [22]: Few quantity of the extract was dissolved
in water and filtered; to this 2 ml of the 10% aqueous
sodium hydroxide was later added to produce a yellow
colouration. A change in colour from yellow to colourless
on addition of dilute hydrochloric acid was an indication
for the presence of flavonoids.


Lead acetate test [24, 25]: Test extract (50 mg) was taken
in a test tube and few drops of lead acetate solution was
added to it and observed for yellow coloured precipitate.

Test for Sterols
 Liebermann-Burchard test [26]: The extract (50 mg) is
dissolved in 2 ml of acetic anhydride. To this one or two
drops of Conc. H2SO4is added along the side of the test
tube and observed for an array of colour changes
Test for Terpenoids
 Liebermann-Burchard test [27]: A little of extract (50
mg) was dissolved in ethanol. To it 1 ml of acetic
anhydride was added followed by the addition of Conc.
H2SO4. A change in colour from pink to violet showed
the presence of terpenoids.

Statistical analysis
The data on bioassay studies were also subjected to One Way
Analysis of Variance (ANOVA) as described by Panse and
Sukahtme [17]. The egg mortality data were subjected to probit
analysis [18].

Test for Saponins
 Foam Test: The extract (50 mg) or dry powder was
diluted with distilled water and made up to 20 ml. The
suspension is vigorously shaken in a graduated cylinder

2.3 Phytochemical screening
Qualitative analysis
Preliminary phytochemical screening of leaf extract of
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for 15 minutes and observed for the formation of 2 cm
layer thick foam.
Test for Anthraquinones
 Borntrager’s test [27]: About 0.2 g of extract to be tested
was shaken with 10 ml of benzene and then filtered. 5 ml
of the 10% ammonia solution was then added to the
filtrate and thereafter shaken and observed for the
appearance of a pink, red or violet colour in the
ammoniacal (lower) phase.
Test for Proteins
 Ninhydrin test [28]: Two drops of ninhydrin solution (10
mg of ninhydrine in 200 ml of acetone) are added to 2 ml
of aqueous filtrate and observed for the present of
characteristic purple colour.


a) 48 h

Biuret test [29]: An aliquot of 2 ml of filtrate is treated
with one drop of 2% copper sulphate solution. To this 1
ml of 95% ethanol was added followed by excess of
potassium hydroxide pellets and observed for the
formation of pink ethanolic layer.

Test for Quinones
 H2SO4 test [25]: To 1 ml of extract add 1 ml of Conc.
H2SO4 and observed for the formation of red colour.
 HCl test [30, 31]: To 1 ml of the extract 5 ml of HCl and
observed for the presence of yellow colour precipitate.
b) 72 h

3. Result and Discussion
In this study, petroleum ether, chloroform and ethanol extract
of C. roseus leaves was examined for its ovicidal activity
against the eggs of Cx. quinquefasciatus mosquito. The
maximum ovicidal activity was found in ethanol extract in
which egg hatchability was totally inhibited at concentration
ranging from 150 – 300 ppm. At 100 ppm zero percentage
egg hatchability was recorded at 72 h and 96 h (Figure 1
a,b,c).
Moderate ovicidal activity was recorded in chloroform extract
of C. roseus leaf. Egg hatchability was found to be totally
inhibited at concentrations ranging from 200 – 300 ppm
(Figure 2a). At 100 and 150 ppm zero percentage egg
hatchability was recorded at 72h and 96h. LC50 and LC90
value for chloroform extract were noted as 32.68 and 123.79
respectively.

c) 96 h
Fig 1: Effect of C. roseus leaf extracts on egg hatchability of Cx.
quinquefasciatus

a) Total egg hatchability

b) Total egg mortality

Fig 2: Effect of C.roseus leaf extracts on total egg hatchability and mortality of Cx.quinquefasciatus
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Table 1: Lethal concentration of C. roseus leaf extracts against eggs of Cx.quinquefasciatus
Solvents
Used

Log
LC50

Log
LC70

Log
LC90

LC50
(ppm)

LC70
(ppm)

LC90
(ppm)

Regression
Equation

Petroleum ether
Chloroform
Ethanol

1.65
1.51
-

1.92
1.75
-

2.29
2.09
-

45.68
32.68
-

83.34
56.37
-

198.49
123.79
-

Y=1.66+2.00X
Y=1.64+2.21X
-

95% Confidence Limits
UCL (ppm)
LCL (ppm)
LC50 LC90 LC50 LC90
218.7 341.9 9.54 115.2
1.48 308.4 7.19
1.64
-

χ2

SE

8.1
8.33
-

1.47
12.4
-

Table 2: Phytochemical constituents present in Catharanthus roseus
leaf extracts

In the present study, it has been noticed that in the higher
concentration, ethanol extract of C. roseus possessed strong
ovicidal activity against Cx. quinquefasciatus. Similar report
was given by Jeyasankar and Ramar [32] in which petroleum
ether extract of Andrographis paniculata when tested for its
ovicidal activity against An. stephensi, Cx. quinquefasciatus
and Ae. aegypti showed strong ovicidal activity at higher
concentration of 250 ppm.
In a study Pravin et al [33] reported that the hatchability of Ae.
aegypti eggs were decreased when placed in media of acetone
leaf extract. The reduction in hatchability was inversely
proportional to the concentration of acetone leaf extract.
Similar observation were noted in the present study, in which
hatchability was inversely proportional to the concentration
ie., petroleum ether showed 10%, 8.33%, and 5% egg
hatchability at 48h in 100, 150 and 200 ppm concentrations
respectively.
Followed by chloroform extract, petroleum ether showed
minimum ovicidal activity (Figure 2a). At 250ppm zero
percentage egg hatchability was recorded at 96h. Maximum
egg mortality was shown in ethanol extract which showed
100% egg mortality in the concentrations ranging from 150–
300 ppm. Ethanol extract was followed by chloroform extract
which recorded 100% egg mortality at concentrations ranging
from 200–300 ppm (Figure 2b).
Roni et al [34] carried out ovicidal activity with ethyl acetate,
aqueous solution and ethanol leaf extracts of Nerium oleander
against An. stephensi at 100-300 ppm. At a concentration of
100 ppm, the percentage of hatchability was very high and nil
hatchability was recorded when the concentration of extract
was increased to 300 ppm. Similar findings were reported in
the present as the study also showed dose dependent ovicidal
activity. Petroleum ether extract showed minimum ovicidal
activity in which 100% egg mortality was observed in higher
concentration of 300 ppm. LC50 and LC90 value for petroleum
ether extract was noted as 45.68 and 198.49 respectively.
Similar works that is parallel to the present study was carried
out by many researchers. Dhanasekaran et al [35] tested
ovicidal activity of ethanol leaf extracts of Celosia argentea,
Anthocephalus cadamba, Gnetum ula, Solenaamplexi caulis
and Srermacoce hispida which showed 100% ovicidal activity
against An. stephensi, Ae. aegypti and Cx. tritaeniorhynchus
at 300 ppm. Pannerselvam and Murugan [36] reported that
among the extracts tested for ovicidal activity against An.
stephensi, the leaf methanol extract of A. paniculata caused
100% mortality at 150 - 300 ppm.
Petroleum ether, chloroform and ethanol extract of the C.
roseus leaves were screened for the presence of major
phytochemical groups. Highest ovicidal activity was shown
by ethanol extract of C. roseus, which when tested showed the
presence of phytochemicals such as alkaloids, tannins,
phenols, flavonoids, terpenoids, protein and quinones.
Secondary metabolites like alkaloids, phenols, terpenoids,
antraquinone, protein and quinones were present in
chloroform extract that exhibited moderate ovicidal activity
(Table 2). These phytochemical compounds may be the key
candidates in the medicinal value of this plant.

C. roseus leaf
Sl.
No.

Constituents

1
2
3
4
5
6
7
8
9
10

Alkaloids
Tannins
Phenols
Flavonoids
Sterols
Terpenoids
Saponins
Anthroquinones
Proteins
Quinones

Ethanol
ether
extract
+
+
+
+
+
˗
+
+

Chloroform
extract
+
˗
+
˗
+
+
+
+

Petroleum
ether
extract
+
+
+
+

In the present study, the leaf extracts of C. roseus showed
almost all the tested phytochemicals in different extracts.
Similar observation were recorded by Bai et al [37] in which
phytochemical screening of Lagerstremia speciosa yielded
phenolic compounds, flavonoids, saponins, tannins such as
corosolic acid, ellagitannin, lagerstroemin, gallotannins and
penta-O- galloyl-glucopyranase.
Usta et al [38] reported that phytocompounds such as
flavonoids acts as an effective ovicide when treated at the
early stages of egg development and higher concentration of
these compounds cause maximum egg mortality. Similar
observation were found in the present study in which ovicidal
activity of C. roseus leaf extract may be due to the presence
of many phytochemicals in them. Rajkumar and Jebanesan [39]
studied ovicidal activity of flavonoids compounds from
Poncircus trifoliate against Ae. aegypti. The results confirmed
the plant to be effective as an ovicide in the early stage of egg
development. Phenols are generally known to be important
sources of potent insecticides, fungicides, bactericides and
herbicides for pest control. Triterpenoids are also credited
with mosquito activities as reported by Gbolade [40].
These observations establish extract of C. roseus leaves as a
potent source of mosquito controlling agent and its possible
use for mosquito control. However, mosquito controlling
potential of the plant may vary according to the parts of the
plant used, solvent choice, season of plant collection,
geographical location where the plants were grown, resistant
level of mosquito and the application method.
5. Conclusion
The flora of India has rich aromatic plant diversity with
potential for development of natural insecticides for control of
mosquito and other pests. Therefore, the researchers today are
emphasizing on evaluation and characterization of various
plants and plant constituents against a number of diseases. It
is now believed that nature has given the cure of every disease
in one way or another. From the results of the present study it
may be confirmed that the leaf extracts of Catharanthus
roseus have a great potential to be developed in the mosquito
control programme. Therefore, this study has proposed new
alternative potential biopesticides from local flora, which is
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easily available with low technology and can easily be
integrated into the ongoing mosquito management.

359.
18. Finney DJ. Probit Analysis, Cambridge University Press.
London, U.K. 1971, 68-72.
19. Evans WC, Trease and Evans Pharmacology. 14th edn.
Harcourt Brace and company. Asia. Pvt. Ltd. Singapore.
1997.
20. Wagner H, Pharmazeutische Biology 5th edn. AUFI. 15
BN 3-437-20 498-X.Gustav fisher Vwelag. Stuttgart.
Germany. 1993.
21. Wagner HXS, Bladt Z, Gain EM. Plant drug analysis.
Springer Veralag. Berlin. Germany. 1996.
22. Trease GE, Evans WC. Pharmacognosy. 15th Ed.
London: Saunders Publishers. 2002; 42-44, 221-229,
246-249, 304-306, 331-332, 391-393.
23. Mace ME. Histochemical localization of phenols in
healthy and diseased tomato roots. Phytopathology. 1963;
16:915-925.
24. Brain KR, Turner TD. Wright-Scien Technica. 1st Ed.
Bristol: Practical evaluation of phyto pharmaceuticals.
1975, 144.
25. Evans WC, Pharmacognosy. 14th ed. WB Saunders Co.
Ltd. Singapore. 1996; (9):713-734.
26. Finar IL. Stereo Chemistry and the chemistry of Natural
products. Longman. Singapur. 1986, 2.
27. Sofowora A. Medicinal plants and traditional medicinal
in Africa. 2nd Ed. Sunshine House, Ibadan, Nigeria:
Spectrum Books Ltd. Screening Plants for Bioactive
Agents. 1993, 134-156.
28. Yasuma A, Ichikawa. Ninhydrin-Schiff and 5- Schiff
staining. A new histochemical staining method for
proteins. J. Lab Clin Med. 1953; 41:296-299.
29. Gahan PB. Plant Histochemistry and cytochemistry: An
introduction. Academic press, Florida, U.S.A. 1984.
30. Kokate CK. Practical Pharmacognosy, Vallabh
Prakashan, Delhi, 2000, 107‐111.
31. Harbone JB. Phytochemical Methods, Chapman & Hall,
London. 1999, 60‐66.
32. Jeyasankar A, Ramar G. Ovicidal and pupicidal activity
of Andrographis paniculata (Acanthaceae) against vector
mosquito (Diptera: Culicidae). Int. J. Curr. Res. Med. Sci.
2015; 1(3):53-61.
33. Pravin Y, Saranya M, Sivakumar T, Mahendran S,
Mohanraj RS, Dhanakkodi B. Larvicidal, pupicidal,
ovicidal activity and GC – MS analysis of Spathodea
campanulata P. Beauv. (Bignoniaceae) acetone leaf
extract against the dengue vector mosquito Aedes aegypti
(Diptera: Culicidae). Int. J. Curr. Res. Aca. Rev. 2015;
3(5):92-111.
34. Roni M, Murugan K, Christina Mary, Sivapriyajothi S,
Sugana S, Dinesh NA. Ovicidal and adulticidal activity
of Nerium oleander extract against Anopheles stephensi
Liston (Diptera: Culicidae). Int. J Innovat. Res. 2013;
1:12-18.
35. Dhanasekaran S, Krishnappa K, Anandan A, Elumalai K.
Larvicidal, ovicidal and repellent activity of selected
indigenous medicinal plants against malarial vector
Anopheles stephensi (Liston), dengue vector Aedes
aegypti (Linn.) and Japanese encephalitis vector, Culex
tritaeniorynchus (Giles.) (Diptera: Culicidae). J Agri.
Tech. 2013; 9:29-47.
36. Pannerselvam C, Murugan K. Adulticidal, repellent and
ovicidal properties of indigenous plant extracts against
the malarial vector, Anopheles stephensi (Diptera:
Culicidae). Parasitol Res. 2013; 112(2):679-692.
37. Bai N, He K, Roller M, Zheng B, Chen X. Active

6. References
1. Mehlhorn H, Al-Rasheid KA, Al-Quraishy S, AbdelGhaffar F. Research and increase of expertise in arachnoentomology are urgently needed. Parasitol Res. 2012;
110:259-256.
2. Sachs J, Malaney P. The economic and social burden of
malaria. Nature. 2002; 415:680-685.
3. Boutayeb A. The Double burden of communicable and
non-communicable diseases in developing countries.
Transac. Royal Soc. Trop. Med. Hygiene. 2006;
100(3):191-199.
4. Bernhard L, Bernhard P, Magnussen P. Management of
patients with lymphoedema caused by filariasis in northeastern Tanzania: Alternative approaches. Physiotherapy,
2003; 89:743-749.
5. Ghosh A, Chowdhury N, Chandra G. Plant extracts as
potential mosquito larvicides. Indian J Med Res. 2012;
135(5):581-98.
6. De Omena MC, Navarro DM, de Paula JE, Luna JS,
Ferreria de Lima MR, San’t Ana AE. Larvicidal activities
against Aedes aegypti of some Brazilian medicinal plants.
Bioresour Techonal. 2007; 98:2549-2556.
7. Govindarajan M. Bioefficacy of Cassia fistula Linn
(Leguminosae) leaf extract against chikungunya vector,
Aedes aegypti (Diptera: Culicidae). Eur Rev Pharmacol
Sci. 2009; 13:99-103.
8. Macedo ME, Consoli RA, Grandi TS, dos Anjos AM,
Oliveria AB, Mendes NM. Screening of Asteraceae
(Compositae) plant extracts for larvicidal activity against
Aedes fluviatilis (Diptera: Culicidae). Mem Inst Oswaldo
Cruz. 1997; 92:565-70.
9. Daoubi M, Deligerogopoulou A, Macias-Sanchez AJ,
Hermamdez-Galan R, Hitchcock PB, Hanson JR, Collado
IG. Antifungal activity and biotransformation of
diisophorone by Botrytis cinerea. J Agricult. Food Chem.
2005; 53:6035-6039.
10. Singh KV, Bansal SK. Larvicidal properties of a
perennial herb Solanum xanthocarpum against vectors of
malaria and dengue/DHF. Curr. Sc. 2003; 84:749-751.
11. Shaalan E, Canyon D, Faried MW, Abdel-Wahab H,
Mansour A. A review of botanical phytochemicals with
mosquitocidal potential. Environ. Int. 2005; 31:11491166.
12. Unninathan AR, Unnikrishnan G. Larvicidal bioassay of
five tropical plants against Aedes aegypti. World Journal
of Pharma Res. 2015; 4:2436-2446.
13. Ncube NS, Afolayan AJ, Okoh AI. Assessment
techniques of antimicrobial properties of natural
compounds of plant origin: Current methods and future
trends. African Journal of Biotechnology. 2008;
7(12):1797-1806.
14. Harbourne JB. Phytochemical methods, Chapman and
Hall, Ltd, London, 1973, 49-188.
15. Vogel A. In Text book of Practical Organic. The English
Language Book Society and Longman, London. 1978,
1368.
16. Su T, Mulla MS. Ovicidal activity of neem products
(Azadirachtin) against Culex tarsalis and Culex
quinquefasciatus (Diptera: Culicidae). Journal of
America Mosquito Control Association. 1998; 4:201-209.
17. Panse VG, Sukhatme PV. Statistical methods for
agricultural workers, 4th edition, ICAR, New Delhi. 1985,
~ 48 ~

Journal of Entomology and Zoology Studies

compounds from Lagerstremia speciosa insulin – like
glucose uptake stimulatory/ inhibitory and adipocyte
differentiation–inhibitory activities in 3T3 –LI cells.
Journal of Agriculture Food Chemistry. 2008;
56(24):11668-11674.
38. Usta J, Kreydiyyeh S, Bakajian K, Chmaisse NH. In vitro
effect of eugenol and cinnamaldehyde on membrane
potential and respiratory complexes in isolated rat liver
mitochondria. Food Chem Toxicol. 2002; 40:935-940.
39. Rajkumar S, Jebanesan A. Bioactivity of flavonoid
compounds from Poncirus trifoliata L. (Family:
Rutaceae) against the dengue vector Aedes aegypti
(Diptera: Culicidae). Parasitol Res. 2008; 104:19-25.
40. Gbolade CO, Adewunmi, Adesina SK. Plant derived
insecticides in the control of malaria vector.
Phytomedicines in malaria and sexually transmitted
diseases: Challenges for new millennium, Drug research
and production unit, Faculty of pharmacy, Obafemi,
Awolowo University, Nigeria. 2000, 48-50.

~ 49 ~

