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ABSTRACT

The Root extract of Agavesisalana was tested as a larvicide against three vector mosquito species viz., Anopheles
stephensi, Culex quinquefasciatus and Aedes aegypti of the Root extract at 2% dilution produced 100% mortality of
Il rd instar larvae of An. stephensi and 1% dilution produced 100% mortality in case of Cx. quinquefasciatus and
Ae. aegypti. For further bioassays, the LC50 and LC90 value of methanol and petroleum ether extracts of
Sohaeranthus indicus Roots were determined against instar larvae of An. stephensi, Cx. quinquefasciatus and
Ae.aegypti and these values were 125, 62.5, 31.25, 15.62 & 7.81ppm respectively. The present study revealed that
Sphaeranthus indicus Root extract possess larvicidal activity against Cx. quinquefasciatus, Ae. aegypti and An.
stephensi and can be exploited for their control under integrated approach of vector control.

Keywords: Sphaeranthus indicus. L, Plant extract, Mosquito larvicideCx. quinquefasciatus, Ae. aegypti and An.
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INTRODUCTION

During the last two decade, mosquito—borne disetikesdengue, chikungunya, malaria, filaria, angbalese
encephalitis etc. have re-emerged in India [1 gnd’2e methods used to control these vectors feritkerruption

of disease transmission include indoor residuasfiRS) with synthetic organic chemical insectasdlarvicides
and insecticides treated bed nets (ITBNs). Cheniisacticides have resulted in the problem of tasie and also
these insecticides are harmful to environment amgkind [3, 4, 5, 6, 7, 8]. Vector-borne diseasedmission

depends on the degree of man-vector contact. F@mpthtection against mosquitoes their populatiorsthe

controlled by using effective methods. In recerdrgethere has been much interest for natural ilcsdes derived
from plants Various studies on the natural plandpcts as larvicides against mosquito vectors haean reported
[9, 10]. But more environment friendly compounds exquired for field use.

The aim of the present study was to evaluate tivicldal activity of different extracts dphaeranthusindicus.L. It
possesses pharmacological properties [11, 12]. piesent communication reveals the mosquito laraicid
properties ofSphaeranthusindicus.L Root extract to test its role as a larvicideiagthree mosquito vectors species
viz., Anopheles stephensi, Culex quinquefasciatus and Aedes aegypt.
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EXPERIMENTAL SECTION

Sohaeranthus indicus.L Roots were collected from the plants locatedifferent areas of Hyderabad. These Roots
were washed with tap water, cleaned thoroughly,mot small pieces and immediately ground usingestlp and
mortar, filtered through a muslin cloth and filgat/as used for the experiments. An. stephensig@irguefasciatus
and Ae. Aegypti. For further bioassay, 260ml Raxtart obtained from 143.35gram fresh rootsSoifiaeranthus
indicus after grinding, was divided in to two parts eaartps 100ml). First part of the Root extract waied to
obtain 10gm dried crude extract which was used aftaking dilutions viz., 125, 62.5, 31.25, 15.621ah81 ppm
(mg 1/mll1) into methanol. The other parts of theoRextract was extracted times with 100 ml eacpeifoleum.
The efficacy of crude methanol and petroleum etharacts ofSphaeranthus indicus against instar larvae of three
mosquito vector species was studied. Three rapBctr each concentration and the control werel fiselarval
bioassay as per WHO procedure [19]. The experimaste conducted at room temperature of 2C+and 70%
humidity. The larval mortality in each concentratiand control was recorded after 24 hours of cootis
exposure. In addition, mosquito larvae were alsposgd to 125, 62.5, 31.25, 15.62 and 7.81 ppm @fRbot
extract to determine the probable toxicitySphaeranthus indicus Roots on these organisms. Fifty mosquito larvae
were kept into 250 ml of each dilution in 500 mpaaity plastic bowl. Larvae were collected from atigi habitats
mainly ponds, pools and ditches in Khammam Distiitte average mortality percentage of three refgcavere
recorded and corrected by using Abbott’s formula.

RESULTS AND DISCUSSION

Preliminary results showed 100% mortality of indeavae of Cx. quinquefasciatus and Ae. aegypthwlifferent
dilution of the original solvent Root extract an@0% mortality of instars larvae of An. StephenSi.
quinquefasciatus and Ae. Aegypti. The value of Re®t Methanol extracts @phaeranthus indicus against instar
larvae of An. stephensi, were 81.21,76.11,52.8028nd16.09. Cx. Quinquefasciatus against instaadait was
88.07, 83.08, 60.68, 48.54, 26.20 and Ae. Aegyptiend4.20, 87.80, 74.68, 50.20 and 38.15 respégctivet ether
solvent crude against An. Stephensi, Quinquefasziadte. aegypti and An. stephensi were 125, 62253 15.62
& 7.81ppm and were almost same against all theethmesquito species. An. Stephensi were larvicidzddsay
Root extract ofSphaeranthus indicus against instar larvae of An. stephensi, were 877496, 50.29, 39.14, 13.87.
Cx. Quinquefasciatus against instar larvae 91.@0207 61.12, 37.98, 15.67 and Ae. aegypti was 86/6%6,
62.39, 28.97 and 15.12 respectively (Table 1). &hesults showed that the efficacy of dried crudiaet was
more or less same against all the species, whileefficacy of petroleum ether and methanol extraas more
against An. Stephensi than Cx. quinquefasciatusf@andegypti. Plant root extract effect on Peragnhortality LC
50 and LC90 methonal contain An. Stephensi 21.323t@@9ppm. Cx. quinquefasciatus 22.96ppm and §p1H3
and Ae. Aegypti 26.70ppm and 80.14ppm. root extedfgct on Percent of mortality LC 50 and LC90 ether
contains 30.07ppm, 70.05ppm. Cx. Quinquefascia®22ppm, 76.87ppm and Ae. Aegypti 17.43ppm and
83.14ppm results shows in (Table.2 and figure.1l).tlfe fractions possessed larvicidal effect bwe Hctivity of
different fractions differed. This may be due te firesence of different active moieties in thedHractions having
different mode of action. Plants of the family Agaeae are rich in secondary metabolites and heam floeind to
have antimicrobial, immune boosting and anti-inftaatory properties in vitro [13]. Saponins are ukéfu soap
making and have pharmacological importance [14hdy be concluded that natural plant material petslaontain
medicinal values and higher efficiency in reduangsquito larvicidal bioassay.
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Table: 1. Efficacy of different solvent extracts oRoot against three Mosquito % of larvicidalValues are mean of three replicates of three
trials + standard deviation.

Con.c Dose response larvicidal effect of different solves Mortality Rate (%)
S.No | (ppm) | Root Solvent Extracts
mg/ml An. stephensi Cx. quinquefasciatus Ae. aegypti

1 125 Methanol 81.21:0.4 88.070.3 94.20+0.3
Pet. Ether 87.49+1.1 91.6+0.1 86.65+0.5

2 625 Methanol 76.11+0.5 83.08+0.5 87.80+0.3
) Pet. Ether 74.36+0.5 72.20+0.3 75.46+0.4

3 31.95 Methanol 52.80+1.0 60.68+0.3 74.650.1
) Pet. Ether 50.29+0.3 61.12+0.5 62.39+0.3

4 15.62 Methanol 29.45+1.0 48.54+0.2 50.20+0.1
) Pet. Ether 39.14+0.6 37.98+0.3 28.97+0.3

5 7.82 Methanol 16.09+0.5 26.20+0.3 38.15+0.2
) Pet. Ether 13.87+0.8 15.67+0.4 15.12+0.4

Table: 2. Efficacy of different solvent extracts oRoot against three Mosquito % of larvicidalValues LC 50 and LC90 values

Methanol Methanol Pet .ether Pet .ether
S.No | Name of Larvicidal | (% Mortality Rate) (% Mortality Rate) LC s (% Mortality Rate) | (% Mortality Rate)
LCSC LCSG LCQC
1 An. stephensi 21.32 ppm 79.49ppm 30.07ppm 70.05ppm
2 CX. quinquefasciatus 22.96ppr 83.03ppn 18.22ppn 76.87ppn
3 Ae. aegypti 26.70ppm 80.14ppm 17.43ppm 83.14ppm
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Figure:1. Larvicidal activity of Spaeranthus Indicus Root extract solvents against An. Stephensi, Cquinquefasciatus and Ae. Aegypti
% of mortality LC 50 and LCgyo

CONCLUSION

Further studies are required for the identificatadrthe active ingredients responsible for larvatidctivity. Root
extract of Sphaeranthus indicus had no toxic action (zero mortality up to 24 hoabservation) against non-target

organism like Mesocyclops. The larvicidal actiontbé Root extract oSphaeranthus indicus can be used for
control of mosquitoes.

72



Madhukar Rao Kudle and B. Niraja et al J. Chem. Pharm. Res,, 2016, 8(4):70-73

Acknowledgment

The authors are thankful to Head, Department ofilatpg Koti Women'’s college, DBT-ISLARE-OU Coordirat
and Prof. M.P.Pratap Rudra, Department of Bioch&ynfer guidance, encouragement and for providiegessary
facilities.

REFERENCES

[1] Abbott WS.J.Econ, Entomol 1925 18: 265-267.

[2] Ade-Ajayi AF, Hammuel C, Ezaeayanaso C, Ogabiela Eiiba UU, Anyim B et alJ Envior Chem Ecotoxic
2011, 3(7): 180-183.

[3] Debnath M, Pandey M, Sharma R, Thakur GS, LalNed Plant Res 201Q 4(3): 177-87.

[4] Finney DJ. Probit analysis — A statistical treattngfinthe sigmoid response curve. Edn 3, Cambridgeeusity
press, Cambridge, Londoh971

[5] Kumar A, Valecha N, Jain T, Dash ARnJ Trop Med & Hyg 2007 77 (Suppl 6): 69-78.

[6] Kumari R, Thapar BR, Das Gupta RK, Kaul SM, Lal&ommun Dis 1998 30: 179-185.

[7] Mittal PK, Subbarao SKCMR Bul 2003 33(1): 1.

[8] Pillai MKK. Vector resistance to insecticidé¥.oc Nat Ac ci India 1996 68(B) Spl. Issue: 77-97.

[9] Pizarro APB, Oliveira Filho AM, Parente JP, Melo MTSantos CE, Lima PRRev Soc Bras Med Trop 1999
32: 23-29.

[10] Singh SP, Raghavendra K, Singh RK, SubbaraoCsikrent Science 2001, 81(12): 1529-30.

[11] Singh RK, Mittal PK, Gourshettiwar MP, Pande SJirbdn RC.J Vect Born. Dis 2012 49(1): 42-44.

[12] Saxena M, Murali S, Nandan MJ, Ramkrishnan N. Sipatential for employment generation and rural
development. In: Rural India—Achieving millenniuravélopment goals and grassroots development (Ed&toni
and S. Misra). Concept Publishing Company, New D&b09 110.

[13]World Health Organization: Instructions for deteming the susceptibility or resistance of mosquéosée to
insecticides. WHO/VBC/ 81.8071981).

[14]World Health Organization: World Malaria Repdz0(.J).

Available at http://www.who.int/entity/malaria/wadrl malaria_report_2011/9789241564403_eng.pdf.

73



