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ABSTRACT

Vector born diseases like Malaria, Filaria and Dermgfever are some major diseases in India. Manageofethe

disease vector for Dengue fever using synthetienatads has failed due to vector resurgence andrenwiental

pollution. Considering the recent evidence of ¢héisree diseases, there is an urgent need to dom&otor

population of mosquitoes. The development of @ndly and target specific agents for the contoblmosquito
level is of prime importance. Ipomoea carnea, bgiog to convolvulaceae family and fistulosa subifaican be a
potential candidate for that. The present work edgesome larvicidal activities of Ipomoea carneanstextracts,
their different fractions and dibutyl phthalate, isfh is a secondary metabolite isolated from theaztt These were
screened against mosquitoe species Aedes aegypiCalex quinquefasciatus. All exhibited significahronic

mosquito-larval toxicities against the two vectoBxperiments were carried out witff 4nstar larvae (0-24 h old)
of Aedes aegypti and Culex quinquefasciatus wivirte cultured and maintained during the experiner@0+ 5%

and relative humidity at 27+ 2°. I and LG values for test samples were also calculated.
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INTRODUCTION

Prevalence of Mosquito born diseases is one ofvitréd’s most notable health hazar@everal mosquito species
belonging to genera Anopheles, Culex and Aedesvactors for the pathogens of various diseasesnikéaria,
filariasis, Japanese encephalitis, dengue, yelleverf and chickungunya [1]. Nearly 300-500 millioeople are
infected worldwide with mosquito-born diseases dné to 2.0 million die each year [2]. The most @éint
approach to control the vector is to target the ature stages of their life cyclesthe current mosquito control
approach is based on synthetic insecticiddésorganophosphate compounds and insect growthlategs.
Continuous use of synthetic insecticides has disdipatural enemies and led to outbreak of sonexirspecies,
resulted in developing resistance, had undesirefidets on non-targeted organism, environment amdam health

[3].

There is a continuous and urgent need to discoeranvironmentally safe, biodegradable indigenoeshod for
vector control. Therefore researchers are incrghsiturning their attention to herbal products. idamay be
sources of alternative agents for control of vegtdvecause they are rich in bioactive chemicald tre
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biodegradable. Plant extracts from leaves, floveerd roots were found to have mosquito larviciddivag [1]. In
line with the objectives of the current researchikamo isolate secondary metabolites that have piateliological
activity, dibutyl phthalate — a biologically actimeolecule was isolated froipomoea carneatem and its mosquito
larvicidal activity was investigated. There areadp on synergistic effect of insecticideslpbmoea carnedeaves
extractagainst malarial Vectoknopheles stephendi]. The steam distilled essential oil extractezhirthe leaves of
Ipomoea cairicawas found highly toxic again#. aegypti A stephensiand C. quinquefasciatu$s]. Mosquito
larvicidal activity of dioctyl phthalate was repedt in literature [3].Mosquito repellent action of Mylol oil, a
mixture of dibutyl phthalate and dimethyl phthalavas available in literature [6]. The strong loibze nature of
this secondary metabolite against bacteria as allfungi was reported [7]. Isolation, charactertratand
quantification of dibutyl phthalate frofpomoea carneavas reported in authors previous publications Igjlation
and characterization of substituted dibutyl phtteafeom I[pomoea carneastem was also reported by E. Khatiwora
et al [9]. However the mosquito larvicidal activiy mosquito repellent action of pure dibutyl pl#it@ was not
reported. In this work the mosquito larvicidal &itfi of various extracts ofpomoea carneatem, their defferent
fractions and dibutyl phthalate isolated from thieybacetate extract was investigated for the fiirse against.
aegyptiandCulex quinquefasciatus

MATERIALS AND METHODS

Collection and identification of plant materials
The plant material was collected from the riveresief Pune, Maharashtra, India. The plant was atitaed at
Botanical Survey of India, Pune, India. The autlwation number is ELICAL.,BSI/WC/Tech/2009/96.

Preparation of plant extract and isolation

Air shade dried and powdered stem material. afarnea (500g) was refluxed with hexan&l$E), ethyl acetate
(EA) and acetoneACE) and methanolMeOH) separately for eighteen hours. Solvents werevesea under
reduced pressure to obtain the crude extracts.aéikte values were found to be 5%, 7%, 15% and 20%
respectively. Hexane extract was found to be imactiowever EA, ACE and MeOH extracts were founddtive
against the mosquito species. AcetoA€E) extract was broad fractioned on silica gel (620,110g) using n-
hexane Fr. 1), hexane: ethyl acetate (Erl:1), acetone (Fr3) and residual methanoF(.4). The solvents were
removed under reduced pressure to get their regpenttracts. Similarly EA extract was broad frangd using n-
hexane fr.17), hexane: ethyl acetatEr(2” 9.5:0.5), hexane: ethyl acetafea.B” 8:2), ethyl acetateF¢.4") Acetone

(Fr. 57) and ethanol fractiorF¢.6"). Compoundl was isolated from hexane fraction of ethyl acetateact.

Mosquito Culture
4" instar larvae of\edes aegyptindCulexquinquefasciatusvere drawn from the laboratory culture of mosaesto
maintained at 27 + 2C temperature and 80+ 5 % relative humidity.

Biological assay

The test samplesere dissolved in organic solvent according tortkelubility. They were tested to determine the
larvicidal activity by making serial dilutions raimg from 1000 to 10 ppm in bioassays against largh¢he
mosquito species. All experiments were performeith W' instar larvae (0- 24 h old) #edes aegyptnd Culex
qguinquefasciatusvhich were cultured and maintained during the expent at 80+ 5 % relative humidity. The
bioassays were performed at room temperature af 27 C by exposing 10 larvae in each concentratiorhef t
extract in the final volume of 50 ml in 100 ml beakLarva food, ground dog biscuits/ yeast tablgts 1 ) was
provided every alternate day. Five replicates afheaoncentration were tested for larval bio-efficasmd each
experiment was repeated three times. The larvatatityrin each concentration and control was reedrdfter 24
hours of continuous exposure, where there was 84 @ill, the larvae was allowed to stay in water 48 and till
72 hours. The mortality was recorded after 48 hodrgreated controls were also taken in each Tést.corrected
mortality was determined using Abbott’s formula wheer required [10]. The dose mortality data waelyzed by
log Probit — method of Finney [1&hd lethal concentration for 50 % and 90 % mostaliere calculated (L§ and
LC 4.

156
www.scholarsresearchlibrary.com



Elija Khatiwora et al Der Pharma Chemica, 2014, 6 (1):155-161

RESULTS AND DISCUSSION

The compound isolated was a colourless transphgeid. LC-MS of the compound exhibited a molecutar peak
at m/z 279 on positive mode which matches the nutdedormula G¢H,,O4. Fragmentation pattern is in agreement
with the structure.

The IR spectrum showed a characteristic absorgtequency at 1726 cii(Ester carbonyl); 1600 cm-1 and 1579
cm* for aromatic stretching and absorption at 1122 @md 1074 cm are for C-O stretching.

'H NMR spectrum has displayed an upfield tripleb&98 (t,J = 5Hz, 6H) for (H 4' and_H4") methyl protons.
The multiplets atd 1.47 (m,4H) and1.74 (m,4H) are observed for 3H& H3") and (F2' & H2") protons
respectively. A downfield triplet & 4.33 (t,J = 5Hz, 4 H) is noticed for (HL' & H 1") protons. The doublet of
doublets atd 7.56 (ddJ =10 & 5Hz, 2 H) andd 7.73 (ddJ = 10 & 5Hz, 2 H) are indicated for (B & H 4) and
(H2 & H5) aromatic protons respectively.

3C NMR spectrum displays eight signals accountingsfeteen carbon atoms. A quartet &t13.70 is assigned to
(C 4" and C 4") methyl carbon atoms. The triplet$d9.18, & 30.59 and 65.55 are noticed for (C 3' & 3"), (C2'
& C2") and (C1' & C1") methylene carbons respediiv The downfield doublets & 128.84 andd130.89 are

obversed for (C2 & C5) and (C3 & C4) aromatic carladoms. A singlet ab 132.35 is indicated for (C1 and C6)

tetrasubstituted aromatic carbon atoms. The mosnhfield singlet ad167.69 is assigned for ester carbonyl carbon
atoms.

The DEPT pulse sequence demonstrates multipliciifesarbon signals. It is composed of four methigi,
methylene and two methyl which, confirms presentéoor quaternary carbon atoms. The spectral deig.X)
confirms that the isolated compound is dibutyl jaiteke [8].

Larvicidal efficacy of extracts

The secondary metabolites have a major role in oitssgontrol. The active components of the extrauisy
weaken the cuticle defense system of larvae causasy penetration of pathogenic molecules intocindéo
systems.

Extracts ofl. careneastem such as hexandE), ethyl acetateHA), acetone ACE) and methanolMeOH) are
tested for larvicidal activity against'4nstar larvae of. quinquefasciatusndA. aegypti The results indicate that
EA, ACE and MeOH extracts show significant larvadicctivity while HSE is found to be inactive. AGERd EA
extracts are fractioned as (Fto Fr4) and ( Frl” to Fr6") respectively. Compountis isolated from FL" of ethyl
acetate extract. These fractions along with crudierets and pure compountisvere tested against'dnstar larvae
of mosquito species . In the first set of experitaesix different concentrations (500, 400, 300,,2@D, 50 ppm) of
crude extracts are tested. The results are repQirtdie 1).

ACE shows 100% mortality at 500 ppm within 24 hoainsl at 400 ppm after 48 hours against both speste200
ppm after 48 hours, 100 % mortality is observedAedes aegyptnd 85% foiCulexquinquefasciatusEA shows
100% mortality at 500 ppm and at 400 ppm after d8ré against both speciest 300 ppm after 48 hours 86 %
mortality is observed foAedes aegyptnd 84% forCulexquinquefasciatusMeOH shows 100% mortality at 500
ppm and 400 ppm within 48 hours against both spesie300 ppm after 48 hours 100 % mortality is obserior
Aedes aegyptind 74% forCulexquinquefasciatu3he efficiency of extract decreases at lower cotregions. The
order of activity for the total extracts is obsehas acetone> methanol >ethyl acetate againstthetbpecies. The
details are reported éble 1).

Acetone extract and its fractions

In the second set of experiment six different cotredions(500, 400, 300, 200, 100, 50 ppm) of ACH #s
fractions, n- hexane (Fr. 1), hexane: ethyl acefhte, Fr2), acetone (Fr3 ) and methanol ( Fr. 4) are tested for
larvicidal activity against @instar larvae oAedes aegyptindCulexquinquefasciatus

ACE and Fr 4 show 100% mortility after exposur@dfhours at 500 ppm whereasFshows it at 400 ppm against
both mosquito species. ACE and Fr 4 exhibit 100%tatioy at 300 ppm againgk.aegyptiand at 400 ppm for
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Culex quinquefasciatusfter 48 hours exposure wherdas3 shows it at 200 ppm againat aegyptiand at 300
ppm against C. quinquefasciatusThe efficiency of extract decreases at lower eatrations. Fractionsand?2 are
found to be inactive. Fraction 3 and 4 show remgalekdarval mortility with respect to both specié&esults are
presentedTable 1).

Ethyl acetate extract, its fractions and isolated @mpound 1.

In the third set of experiment six different contcations (500, 400, 300, 200, 100, 50 ppm) of Ea fiactions n-
hexane (Fr.1), hexane: ethyl acetate (Fr.2", 9.5:0.5), hexatlgyl acetate (Fr.3", 8:2), ethyl acetate (Fr.46tane
(Fr. 5") and ethanol fraction (Fr.64ye tested against’4nstar larvae ofA. aegyptiand C. quinquefasciatus 500
ppm to 10 ppm concentrations are used for isoled@apoundl. The results of this study are reportédlfle2). The
results exhibit that extract as well e@smpound 1show significant larvicidal activity. EA shows 13%0mortality
after exposure of 48 hours at 500 and 400 ppm vakénel” shows 100% larvae kill after 24 hours at 500 ppm
against both specie®\. aegyptiand C. quinquefasciatudarvae Fr.6" exhibits 85% and 75% mortality after
exposure of 48 hours at 500 agaistegyptiandC. quinquefasciatusrvae respectively

Compoundl shows potent activity against the mosquito larvee800 ppm concentration 100% kill is noticed afte
24 hour exposure fatompound lagainstA. aegypti For C. quinquefasciatu400% Kill is noticed after 48 hour
exposure at 300 ppm. At lower concentration of pthlso it shows 42.66% mortility after 24 hoursiagt A.
aegyptiand 44.00% mortility after 48 hours agaist quinquefasciatusRemaining fractions are found to be
inactive.

Bio efficacy of extracts

All preliminary experiments indicate consequentegults. Coming into view lethal concentration 5@ % and 90

% kill (LCso and LGg) were evaluated. The lsgand LG, for ACE, EA and MeOH are (119.61, 122.41, 141.50
ppm) & (603.63, 678.99, 1541.90 ppm) agaiAstaegyptiand (166.76, 173.91, 207.94 ppm) & (731.95, 897.52
1548.27 ppm) againg. quinquefasciatusThe details of lethal concentrations, 50 % and®&ill using Probit
Analysis data are reportedgble 3).

Bio efficacy of Fr3 and Fr4

The LGoand LGy for Fr 3 and Fr 4 are (58.41, 98.72 ppm) & (21644).95 ppm) respectively againstaegypti
and(93.11,137.64 ppm) & (314.42 ,559.22 ppm) agathstjuinquefasciatushe order of activity for ACE and its
fractions is observed as Fr 3 > Fr 4 > ACE agdingih species.

Bio efficacy of EA extract, its fractions and compand 1.

Bioefficasy of EA extract, its fractions and pubempound 1 are tested against™4instar larvae ofC.
quinquefasciatuandA. aegypti The details of lethal concentrations, 50 % an@®Kill using Probit Analysis data
are reported Table 3). The lethal concentrations, kf£and LG, are (122.41, 169.06, 347.30, 81.43 ppm) and
(678.99, 663.16, 1167.16, 269.71 ppm) for EA, FE'6" and compound lrespectively, when tested agaidst
aegypti. The LG, and LG values for the same samples when tested ag@inguinquefasciatusare found as
(173.91, 221.43, 444.57, 109.64ppm) and (897.52,1601611.96, 439.91ppm) respectively. The ordeaabifvity

for EA and its fractions and pure compounid observed a$> EA > Fr1’> Fr 6" against both the species.

DISCUSSION

It is noticed from the results that the percentagetality is increased with the increase in concdian; hence the
effect of the samples is dose dependant. The seatdtin conformity with the findings of other werk who also
reported the dose dependency of plant extract sgaiosquito larvae [1]. Kaushik R and Saini P regubrthe
laevicidal activity ofMillingtomia hortensisagainst three mosquito species [12]. Thed @lues ofAnopheles
stephensi Aedes aegyptand Culex quinquefasciatusvere 223, 206 and 138 ppm respectively. Thomual et
reported that the essential oillpbmoea cairicgpossessed remarkable larvicidal properties asuidcexhibit 100%
mortality in the larvae oAnopheles stephenghedes aegyptand Culex quinquefasciatust concentrations range
100-170 ppm [13]. The results of present experisiant comparable with the above mentioned results.

The outcome of the experiment indicates that tblaiedcompound 1is more active molecule than the fractions
and total extracts. The compound exhibits significactivity against both the mosquito species ahdws activity
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at lower concentrations also. It is more effectgainstA. aegyptithanC. quinquefasciatugas LG, and LG, values

are are less for Aaegypti.

Table 1 Toxicity of various extracts and Fr 3 &r 4

% Mortality + S.E after hours
Test Conc. - - -
sample | (ppm) A. aegypti C. quinquefasciatus
24 48 24 48
500 1000 - 100+0 -
400 80.0+1.95 100+ 0 70.0+1.38 100+0
ACE 300 | 70.66 £1.81 1000 61.33£1.65| 85.33+£1.33
200 | 55.33+1.65| 74.0+1.31| 48.66 +1.92| 79.33 +0.66
100 | 45.33+1.92| 55.33+1.33| 33.33+1.26| 68.0+1.11
50 30.66+15 | 4266+1.1 | 2266+1.1 | 36.00+1.3
500 | 92.66+1.18 100+ 0 90.0 + 1.69 100+ 0
400 82.0+1.74 100+ 0 74.66 £ 2.15 100+ 0
EA 300 | 69.33+1.81| 86.00+1.31| 58.0+2.0 | 84.00+1.31
200 | 61.33+1.65| 75.33+1.31| 45.33 +1.65| 65.33+1.33
100 | 41.33+0.90| 64.0+1.31| 34.00+1.31| 51.33 +0.90
50 30.66 +0.66] 52.0+1.06 | 21.33 +0.90| 35.33 +1.33
500 | 84.61+1.34| 100x0 81.33+£1.65 1000
400 | 72.66£1.81 100+0 65.33£1.33 1000
MeOH 300 | 58.03+1.11 100+ 0 53.33+1.26| 74.00 £1.31
200 | 50.00+1.92| 80+1.95 | 40.66 +1.53| 66.66 +1.26
100 | 40.66+1.53| 64.0+1.31| 33.33+1.26| 53.33+1.26
50 35.33+1.33| 61.33+1.65| 22.0+1.06 | 37.33+1.18
500 1000 - - 1000
400 1000 - - 1000
Fro3 300 92.0+1.06 100+ 0 82.0+1.06 100+0
' 200 | 84.61+1.34| 100x0 70.0+1.95| 91.33+0.90
100 70.0+195| 85.33+£1.33| 52.0+20 | 75.33+£1.33
50 47.33+1.81| 63.0+1.06 | 31.33+1.65| 54.0+1.31
500 1000 - - 1000
400 90 +1.69 100+ 0 80 +1.95 100+ 0
Fr 4 300 | 76.00+1.31 100+ 0 68.66 £ 2.15| 95.33 £1.33
’ 200 | 63.33+1.26| 88.0+0.90 | 55.33 +1.33| 86.66 +1.26
100 | 51.33+1.65| 59.33+0.66| 43.33+£1.26| 63.33 +1.26
50 33.33+£1.26] 44.0+1.65| 20.0+0.66 | 25.33 +1.33
Table 2 Toxicity of EA, its fractions and isolateccompound 1
% Mortality + S.E _after hours
Test Conc. - - -
sample | (ppm) Aedes aegypti Culex. quinquefasciatus
24 48 24 48
500 | 92.66 +1.18 100+ 0 90.0 +1.69 100+0
400 82.0+1.74 100+ 0 74.66 £ 2.15 100+0
EA 300 | 69.33+1.81| 86.00+1.31| 58.0+2.0 | 84.00+1.31
200 | 61.33+1.65| 75.33+1.31| 45.33+1.65| 65.33+1.33
100 | 41.33+0.90| 64.0+1.31| 34.00+1.31| 51.33+0.90
50 30.66 £+0.66] 52.0+1.06 | 21.33+0.90| 35.33+1.33
500 100+ 0 - 100+0 -
400 82.0+1.74 100+ 0 72.66+1.18 | 92.66 +1.18
Fr1’ 300 | 55.33+1.65| 76.00+1.31| 51.33+1.65| 81.33+0.90
200 | 43.66+1.18| 65.33+1.33| 32.0+1.06 | 55.33+1.33
100 | 31.33+0.90| 52.0+1.06 | 29.33+0.90 | 30.66 +0.66
50 20.66 + 0.66| 25.33+1.65| 10.66 + 10.66| 15.33 + 1.33
500 | 61.33+1.65| 85.33+1.92| 54.0+1.31 | 75.33+1.33
400 | 53.33+1.26| 71.33+1.65| 47.33+1.81| 66.66 +1.26
Fre 300 | 48.66+2.15| 62.0+1.74| 33.33+1.26| 58.00+1.11
) 200 | 33.33+1.26| 48.66+1.92| 21.33+0.90| 34.00+1.31
100 10+ 0 20.0 £1.69 10.0+0 21.33+£0.90
50 0+0 15.33+1.65 0.0+0 0+0
300 1000 - 90.0 +1.95 1000
200 | 73.33+1.26| 89.33+1.81| 61.33+1.65| 82.66+1.18
Comp. 1 100 50.0+1.38 | 70.0+1.95| 42.0+0.75 | 65.33+1.33
’ 50 42.66 £1.18| 57.33+£1.81| 30.0+1.06 | 44.00 £1.31
25 10+ 0 30.66+ 1.53 10.0+0 20.66+ 0.66
10 0+0 - 0+0 0+0
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Table 3. Lethal concentrations of extracts, Fr 3, F4, Fr 1", Fr 6" and Compound 1

Aedes aegypti Culex quinquefasciatus
Sample Lethal Conc. (24hrs) Regression Lethal Conc. (24hrs) (ppn) Regression
(ppm) equation : pp equation
LCs0=119.61 _ LCs0=166.76 _
ACE Lo —goz63 | YF1212+1.823x LCo0=731.95 ¥=0.189+2.150x
LCSO =122.41 _ LCso =173.91 _
EA L Cera0g | YFLA403+1722x LCoo =897.52 V=0.971+1.798x
LCs0 =141.50 _ LCs0=207.94 _
MeOH LCop =1541.90 Y=2.342+1.235x LCoo =1548.27 Y=1.592+1.469x
LCs0=58.41 _ LCs0=93.11 _
Fr3 Lowopre1p | Y1015+2.255 LCo; =314.42 ¥=0.225+2.424x
LCs0=98.72 _ [Cso=137.64 -
Fra LCoc =440.9¢ Y=1.067+1.971x LCoc =559 2: Y= 0.497+1.971x
- LCso =169.06 _ LCso =221.43 _
Fri LCo—g6316 | Y=0-189+2.150x LCo =691.15 V=-1.080 +2.592x
, LCso =347.30 _ LCso =444.57 _
Fré LCo=1167.06 | ¥ 1182+2433« LCap =1611.96 Y=-1.066+2.200x
LCso=81.43 _ LCs0=109.64 N
Comp. 1 LCop =269.71 Y=0.291+2.464x LCao =439.91 Y=0.667+2.123x
o
2 ' 3
= Az
(@) 2 4
O __— a
o>n 4
5 1~ 2
o

Figure-1: Structure of the compound-1
CONCLUSION

The present study has demonstrated that the cixitdeces and pure compound bfcarneastem showed potent
larvicidal activity agains€C. quinquefasciatuandA. aegypti The isolated compound as well as extracts weylelhi
effective at lower concentration against the masasi. The plant could be utilized for developingtaeffective and
environment friendly new type of larvicide for mestp control. The beneficial effect to the contodlvector borne
diseases could be employed as a good alternatisyfithetic pesticides.
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