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ABSTRACT KEYWORDS
In this study, we investigated the larvicidal activity of the methanolic Larvicidal activity;
extracts from traditionally used medicinal plants namely Putranjiva Putranjiva roxburghii Wall;
roxburghii Wall., Coscinium fenestratum Colebr, and Nardostachys Coscinium fenestratum
jatamansi DC against larvae of Aedes aegypti. The larvae were taken in Colebr;
beakers were exposed to methanolic extracts of the plants at concentra- Nardostachys
tionsof 1, 2.5 and 5mg/ml for 24hoursfollowed by counting of dead larvae jatamansi DC;
and percentage mortality was calculated. The LC50 was also determined Aedes aegypti;
for each extract. All extracts showed larval mortality. Larval mortality was Mosquito larvae.

100% with the use of 2.5 and 5% concentration of extract of each plant. The
LC50 for N. jatamansi, P. roxburghii and C.fenestratum was found to be
0.83mg/ml, 0.90mg/ml and 1.25mg/ml respectively suggesting N. jatamansi
is more potent followed by P. roxburghii and C. fenestratum. Qualitative
analysis of the extracts revealed the presence of tannin, alkaloid, steroid
and flavonoid in all the extracts. Saponin was not detected in N. jatamans,
while terpenoid was not detected in all the extracts. Thelarvicidal activity
could be mainly due to the presence of phytoconstituents in the methanol
extract. It is suggested that all the three plants possess larvicidal proper-
ties and could be used as natural insecticides for mosquito control.
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INTRODUCTION filariass, Japanese encephalitisand others. The ap-

proachto combat these diseaseslargely relied oninter-

Mosguitoesarethe most important singlegroup of  ruption of the diseasetransmission cycleby ether tar-
insectswell-known for their public hedlthimportance,  getingthemosquito larvaethrough spraying of stagnant
sincethey act asvector for many tropical and subtropi-  water breeding sitesor by killing the adult mosquitoes
ca diseasessuch asdenguefever, ydlow fever, mdaria,  usinginsecticides?. Killinglarvaeof mosquitoesisasuc-
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cessful way of minimizingmaosquito densitiesin breeding
groundsbeforethey reach adult stage. It largely depends
onthe useof synthetic chemica insecticides. But their
repeated use has caused environmental problemsand
widespread devel opment of resistance. Plantsoffer an
dternative source of insect-control agentsbecausethey
contain arange of bioactive chemicas, many of which
aresdectiveand havelittleor no harmful effect on non-
target organismsand theenvironment®4, N. jatamang,
acriticaly endangered rhizome-bearing medicind plant,
isrestricted to specidized habitatsin highdtitudesof the
Himaaya. Theroot isused for treatment of heart dis-
ease, high blood pressureand insomnia. Theroot and
rhizome contai n active compoundswith carminative,
sedative, antispasmodic and tranquilizing properties®.
Coscinium fenestratum Colebr belongsto thefamily
Menispermaceaeand isacriticaly endagered dioecious
medicind lianafoundinWestern ghatsof India Thestem
of theplant isusedin curing several diseasesand disor-
derslikediabetes, woundsand ulcers, fever, jaundice,
snakehite, pilesetcin ethnomedicine. The chief con-
stituent of Cosciniumistheyelow crystdlineakaoid,
berbering®. Putranjiva roxburghii Wall., commonly
cdled Putranjiva, isadeciduous, evergreentreeof about
18mtal having grey bark. Itisusedin cold, fever and
rheumatism”® and seedsininflammation®. Themos-
quito Aedesaegypti (Diptera: Culicidae) actsasavec-
tor for anarbovirusrespongblefor yelow fever, dengue
hemorrhagic feverd. The only successful way of re-
ducing mosquito densitiesto alevel wheredengue or
ye low fever epidemicsdo not occur isby attacking the
larval breeding places. Theaim of thiswork wasto
investigatethelarvicidal activity of themethanolic ex-
tractsessentia fromtraditiondly used medicind plants
namely Putranjiva roxburghii Wall., Coscinium
fenestratum Col ebr, and Nardostachysjatamans DC
againstlarvaeof A. aegypti inthesearchfor anaterna
tivenatural product, that can be usedinthe control of
mosquito bornediseases such asdengue, chickungunya
andydlow fever.

MATERIALSAND METHODS

Collection of plant materials
The plant materials of P. roxburghii (seed), N.
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jatamansi (rhizome) and C. fenestratum (stem) were
obtained fromlocal shopsof Udupi city and authen-
ticated to identity by Dept. of Botany, S.R.N.M.N
College of Applied Sciences, Shivamogga. Voucher
specimen was deposited in the department for future
reference.

Extraction and phytochemical analysisof plant ma-
terials

Thedried plant materid swere powdered mechani-
cally. About 150g of powdered materia was subjected
to soxhlet extraction and exhaustively extracted with
methanol for about 48 hours. Theextractswerefiltered
and concentrated in vacuum under reduced pressure
using rotary flash evaporator, dried in the dessicator.
Theyidd of theextractswas noted and the extract was
kept in refrigerator until use*?. Themethanol extract
was subjected to preliminary phytochemicd andysig®®

Larvicidal activity of methanolic extracts

Larvae of Aedesaegypti mosguito were collected
fromwater stagnated area, and identified in the Dept.
of Entomology, UAS, Shivamogga, Karnataka, India.
Thelarvaewere mainta ned under suitabletemperature
and humidity. Different concentrationsof methanolicex-
tracts (1, 2.5 and 5mg/ml) were prepared in 10%
DM SO and added to sterilelabel ed beakers containing
about 100ml of water. Twenty larvae were placedin
each of the beakers containing extracts. A control was
kept containing DM SO. After adding thelarvae, the
beakerswere kept in the growth room maintained at
room temperature. Thelarvicida effect of extractswas
determined by counting the number of dead larvae after
24 hours. Dead larvae wereidentified whenthey failed
to moveafter probingwithaneedlein siphonor cervi-
cal region. Eachtest wasrepesated thrice, the percent-
ageof larval mortality and Lethd concentration (LC50)
for each concentration of extractswas cal cul ated*4.

RESULTSAND DISCUSSION

The extract yield of 14%, 13.5% and 11% was
obtained in case of N. jatamansi, P. roxburghii and
C. fenestratum respectively (TABLE 1). The pres-
enceof variousphytocongtituentsin methanolic extracts
of selected plants is shown in TABLE 2.
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Phytoconstituents namely tannin, alkal oids, saponins,
steroids and flavonoi dswere detected in the seed ex-
tract of P. roxburghii. The N. jatamansi rhizome ex-
tract showed the presence of all phytoconstituentsex-
cept saponins and terpenoids. In stem extract of C.
fenestratum showed the presence of tannin, akaloid,
saponins, steroidsand flavonoids. Terpenoidisnot de-
tected in extractsof dl plantstested.

TABLE 1: Yield of methanolic extractsof selected plants

Extract Yield in %
N. jatamansi 14
P. roxburghii 13.5
C. fenestratum 11

TABLE 2: Phytocongtituentspresent in methanolic extracts
of selected plants

Phytoconstituent P.roxburghii N.jatamans C. fenestratum

Tannin + + +
Alkaloid + + +
Saponins + ND +
Steroids + + +
Terpenoids ND ND ND
Flavonoids + + +

‘+> Detected; ‘ND’ Not detected

Themethanolicextractsof sdected plantshavedem-
ondrated promising activitiesagaing thelarvaeof Aedes
aegypti. TheresultsdepictedinTABLE 3and Graph 1
showsthe dose depended activity of extracts. In case
of extract concentration 2.5 and 5mg/ml, 100% morta -
ity of larvaewasobservedindl plant extracts. At Img/
ml concentration, 60%, 55% and 40% mortality was
observed in case of N. jatamans, P. roxburghii and

TABLE 3: Larvicidal effect of different concentr ations of
methanol extract of selected plants

% larval mortality in different concentrations of
extracts

Larval mortality (in %)
o
(=

1 2.5 ‘ 3 1 .'_‘.5‘ 5 1 | 25 5

Coscinium
fenestratum

Mardostachys
jatamansi

Putranjiva roxburghii

Concentrafion

Graph 1: Larval mortality (in %) in different concentrations
of extracts

C. fenestratum respectively. The LC50 values were
found to be0.83mg/ml, 0.90mg/ml and 1.25mg/ml for
N. jatamang, P. roxburghii and C. fenestratum re-
spectively. Fromtheresult, itisclear that N. jatamang
ismorepotent inkillinglarvaefollowed by P. roxburghii
and C. fenestratum. In control, no mortality of larvae
was observed. Earlier studies observed that
phytochemicalshave mgjor rolein mosquito control
programme't>19l, |t isobserved the presence of carbo-
hydrates, sgponins, phytosterols, phenals, flavonoidsand
tanninsin the plant extract having mosquito larvicidal
activity™™, Itisreported the useof commercid sgponin
from Quillaja saponaria bark asanatura larvicidal
against Aedes aegypti and Culex pipeng'”. Cardiac
glycosidewasfoundto havean acaricidd effect against
larva and adult stages of the camel tick!*. It is sug-
gested that the saponin mol ecul esinteract with the cu-
ticdemembraneof thelarvae, ultimatdy disarrangingthe
membrane could bethe most probabl e reason for the
larva death. The deficiency of dissolved oxygen and
active presenceof theantioxidant sgponinmoleculemight
bethereasonfor larval death. However, muchstudy is
required to find out the mechanism by which saponin
killsthelarvag™. Saponin extracted from thefruit of
Balanitesaegyptiaca showed 100% larvicida activity
against A. aegypti mosquito larvag®. Prenylated
xanthones, tetracyclic phenolsand sgponinsarereported
to beeffectivein controlling mosguito A. aegypti, the
vector of yellow fever, Aluminium chloride, known
foritsphenolic complexing activity, obtained fromader
leaf a soreported to havethelarvicida activity against
A. aegypti?d. Monoterpene hydrocarbons showed a
marked mosquito larvicidd activity against C. pipiens
which is obtained from the fresh |eaves of Anthemis

Concentration Number of % larval LCS0 .
Treatment } .. concentration
(inmg/ml) larvaedead mortality
(mg/ml)
1 12/20 60.00
Nar dostachys
jatamansi 25 20/20 100.00 0.83
5 20/20 100.00
1 11/20 55.00
Putranjiva 25 2020 100.00 0.90
roxburghii
5 20/20 100.00
1 8/20 40.00
Coscinium
fenestratum 25 20/20 100.0 125
5 20/20 100.0
Natural Products

A Tudéan Journal



NPAIJ, 5(4) December 2009

S.J.Sudharshan et al.

209

melampodina and Pluchea dioscoridis?. A piperi-
dineakaoid from Piper longumfruit wasfound to be
active against mosquito larvae of C. pipiens??. Anal-
kaloid derived fromthetropica vine Triphyophyllum
peltatumwasfoundto havelarvicida activity against
themalariavector Anopheles stephensi®!, From this
study, wecan concludethat thelarvicidd property could
be mainly dueto phytoconstituents such asalkaloids,
tannins, saponinspresent in theextracts.

CONCLUSION

Mosquitoes constituteamajor public health men-
ace. Several mosquito species belonging to genera
Anopheles, Culex and Aedesarevectorsfor the patho-
gensof variousdiseases. Plant extractshave been used
inthecontrol of mosquito borne diseases asthe chemi-
cal agents have caused someill effects and also the
mosquitoes devel oped res tanceagainst them. There-
sultsof thepresent study arein justification of thisand
the extracts of plants selected in this study could be
used in control of arboviral infectionstransmitted by
Aedes aegypti.
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