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ABSTRACT
The larvicidal potential of extracts from Myxopyrum Serratulum was evaluated against larvae
of Aedes aegypti. The results from the present study showed that the petroleum ether and
methanolic extract from M. Serratulum exhibited significant toxic effects against Ae. aegypti
larvae with LC50 value of 134.2 µg/ml and 172.47 µg/ml, respectively. Two compounds
myxopyroside (1) and kaemferol (2) were isolated from methanolic extract. However, the
synergetic effect of Kaemferol with Phenolic compound of methanolic extract shows higher
larvicidal activity than petroleum ether extract.
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INTRODUCTION
Dengue is an infectious disease caused by an arbovirus transmitted to humans by the bite of female mosquitoes of the genus
Aedes. Among many vectors, Aedes aegypti L. (Diptera: Culicidae) is the one of utmost epidemiological importance [1,2]. Over the
past 60 years the incidence, distribution, and clinical severity of dengue have increased dramatically; resulting in the most important
viral disease transmitted by arthropod vectors in terms of mortality and morbidity [3,4].
In the absence of effective and safe vaccines for dengue prevention, the epidemics control is accomplished by monitoring
mosquitoes breeding sites and by the use of synthetic chemical insecticides to control the spreading of adult or larval forms of Ae.
aegypti [5,6]. Although the chemical products are effective, the continuous use in large scale has contributed to the emergence of
many negative consequences, such as, the appearance of insecticide resistance in dengue vectors leading to decreased efficacy and
adverse effects on non-target species, including humans (Zahran and Abdelgaleil, 2011). These problems have persuaded numerous
researches in order to develop alternative strategies using natural products to control Ae. aegypti proliferation. In this direction, the
plant extracts and their major constituents have received much attention as potential bioactive agents against mosquito vector [7-12].
Myxopyrum serratulum (Oleaceae) commonly known as “Chaturamulla” is a large woody climbing shrub. The leaves are
astringent, acrid, sweet, thermogenic, anodyne, febrifuge and tonic. They are useful in vitiated conditions of kapha and vata, cough,
asthma, rheumatism, cephalalgia, nostalgia, consumption, fever, otopathy, neuropathy and cuts and wounds [13]. Earlier the plant has
been studied for its antimicrobial [14], wound healing [15] and anti-inflammatory activity [16].
Pharmacognostical evaluation has been made for the plant and reported for the presence of terpenoids, flavones, anthraquinones,
sugars, alkaloids, phenols, tannins, and saponins. Antimicrobial study has been carried out in leaves. [17] Previous studies have shown
the presence of triterpenoidursolic acid in leaves [18] and the iridoid glycoside myxopyroside. [19] Various secondary metabolites
present in the plant are responsible for its medicinal value. Few species from Oleaceae has reported to have larvicidal activity against
the Dengue and Chikungunya Vector Aedes aegypti L. [20]
Therefore, the present study aims to evaluate the larvicidal activity of Petroleum ether and methanol extract of M. Serratulum
against third instar larvae of Ae. aegypti. Additionally, isolate the phytoconstituents from active extract of M.Serratulum.
MATERIALS AND METHODS
Plant material:
M. Serratulum belongs to Oleaceae family was collected from kasaragod district, kerala in the month of November 2015.
The plant was authenticated by Dr. R. Gopalan, Department of Botany and herbarium was preserved in the Department of botany,
Karpagam University.
Extraction procedure:
Fresh leaves of M. Serratulum (3 kg) was washed, shade dried and ground in to coarse powder and extracted with petroleum
ether and methanol by cold percolation method for three times (72hrs each) to yield the extract. The two extracts were concentrated by
distillation and monitored by thin layer chromatography using petroleum ether and ethyl acetate (8:2) solvent.
Larvicidal bioassay
Larvicidal bioassay of individual plant extracts was tested against third instar larvae of Ae. aegypti. The tests were conducted
in glass beakers. Mosquito immature particularly early third instar larvae were obtained from NCDC mettupalayam. The concentration
ranges were determined by a preliminary curve concentration–response with 20 larvae. Stock solution (1000 µg/ml) was prepared by
mixing 1g petroleum ether extract along with traces of acetone, which was further dissolved in 1000 ml of distilled water. From the
stock solution, a several dilutions were prepared ranging are 40, 80, 120, 160 and 200µg/ml. Twenty larvae were collected and placed
on a 250 ml of different concentrations of test solutions separately in a glass beaker. Three replicates were used for each
concentration. The mortality was recorded after 24 h exposure to different concentration of testing solutions. Larvae were considered
dead when they did not respond to stimulus. The same method has been carried out for methanol extract also. Without sample is used
as a negative control. However, when the control mortality ranged from five to twenty per cent, the observed percentage mortality was
corrected by Abbott’s formula.
Percent mortality = % of test mortality - % control mortality /100 - % control mortality X 100
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Isolation of compounds from methanolic extract of M. Serratulum:
The crude methanolic extract of M. Serratulum was mixed with about 3.0g of silica gel and subjected to column
chromatography, eluting with petroleum ether and polarity gradually reduced by addition of ethyl acetate followed by
rechromatography (solvent system 7:3 petroleum ether and ethyl acetate) of appropriate partially resolved fractions. It was further
purified by preparative TLC using petroleum ether and ethyl acetate 7:3.
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RESULTS AND DISCUSSION
Larvicidal activity
Table 1: Larvicidal activity of different concentrations of methanol and petroleum ether extract of M. Serratulum against Ae.
aegypti.

M.Serratulum extracts
Methanol extract
*Pet. ether extract
*Petroleum ether extract.

Concentration(µg/mL)
40
80
120
% of mortality± standard deviation
20.08±1.17
37.5±2.04
45.83±1.17
14.16±1.178 21.66±1.178 31.66±1.178

160
57.5±2.04
45.83±3.11

200
71.66±1.17
60±2.04

Fig. 1: Petroleum ether extract of M. Serratulum shows Larvicidal activity with LC50 value 172.47µg/mL.
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Fig. 2: Methanolic extract of M. Serratulum shows Larvicidal activity with LC50 value 134.2µg/mL.
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Fig. 3: Larvicidal activity of M. Serratulum aerial parts extracts against the third instar larvae of Aedesaegypti. Values are
mean ± SD of 3 replicates.
The result of the larvicidal activity of petroleum ether extract of M. Serratulum against Ae. aegypti larvae was evaluated by
the LC50 values, expressed as ppm. The results of larvicidal assay revealed that the petroleum ether extract exhibited larvicidal activity
against Ae. aegypti larvae and the rates of mortality were directly proportional to concentration. The petroleum ether and methanol
extracts exhibited larvicidal activity with the LC50 value of 172.47µg/ml and LC50 value 134.2µg/ml respectively.
Phytoconstituents
The crude methanolic extract (3.0g ) of M. Serratulum was mixed with about 4g of silica gel and subjected to column
chromatography, eluting with petroleum ether and polarity gradually increased by addition of ethyl acetate. It is resulted in the
isolation of myxopyroside (1) and kaemferol (2). The compound (1) and (2) were confirmed by comparison of their spectral data with
literature data value [21]. To best of our literature survey (2) has been reported first time from this plant material.
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Flavonoid extracts are reported to have larvicidal activity and flavonoids with other phenolic compound shows Synergetic
larvicidal effect was [22]. The methanolic extract of M. Serratulam found to be more active against Ae. aegypti due to the presence of
keamferol. However, further study is needed to substantiate this view.
CONCLUSION
The methanolic extract of M. Serratulam found to be more active against Aedes aegypti L. due to the presence of keamferol.
However, further study is needed to substantiate this view. Hence methanol extract could be utilized for developing, ecofriendly
insecticide as an alternative to synthetic insecticides.

www.iajpr.com

Page

REFERENCES
1. Ligon, B.L., 2005. Dengue fever and dengue hemorrhagic fever: a review of the history, transmission, treatment, and prevention.
Semin.Pediatr. Infect. Dis. 16 (1), 60–65.
2. Coelho, A.A.M., De Paula, J.E., Espíndola, L.S., 2009. Atividadelarvicida de extratosvegetaissobre Aedesaegypti (L.)(Diptera:
Culicidae), emcondições de laboratório. Bioassay 4, 1–6.
3. Rigau-Pérez, J.G., Clark, G.G., Gubler, D.J., Reiter, P., Sanders, E.J., Vorndam, A.V., 1998.Dengue and dengue haemorrhagic
fever. Lancet 352, 971–977.
4. Rosen, L., 1999. Comments on the epidemiology, pathogenesis and control of dengue. Med. Trop. 59, 495–498.
5. Tauil, P.L., 2001. Urbanização e ecologia do dengue. Cad.SaúdePública. 17, pp. 99– 102.

684

Conflict of interest
The authors declare that there is no conflict of interest.

Vol 7, Issue 08, 2017.

8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

Porto, K.R.A., Roel, A.R., Silva, M.M., Coelho, R.M., Scheleder, E.J.D., Haroldo, J.A.H., 2008. Atividadelarvicida do óleo de
Anacardiumhumile Saint Hill sobreAedes aegypti (Linnaeus, 1762) (Diptera: Culicidae). Rev. Soc. Bras. Med. Trop. 41 (6), 586–
589.
Zahran, H.E.M., Abdelgaleil, S.A.M., 2011. Insecticidal and developmental inhibitory properties of monoterpenes on
Culexpipiens L. (Diptera: Culicidae). J. Asia Pac. Entomol. 14, 46–51.
Cheng, S.S., Chang, H.T., Lin, C.Y., Chen, P.S., Huang, C.G., Chen, W.J., Chang, S.T., 2009. Insecticidal activities of leaf and
twig essential oils from Clausena excavate against Aedes aegypti and Aedes albopictus larvae. Pest Manage. Sci. 65, 339–343.
Waliwitiya, R., Kennedy, C.J., Lowenberger, C.A., 2009. Larvicidal and ovipositionaltering activity of monoterpenoids,
transanethole and rosemary oil to the yellow fever mosquito Aedes aegypti (Diptera: Culicidae). Pest Manage. Sci. 65, 241–248.
Sukumar K, Perich MJ, Boobar LR. Botanical derivatives in mosquito control: a review. J Am Mosq Control Assoc. 1991;7:210–
37.
Shaalan E, Canyon D, Younes MWF, Abdel-Wahab H, Mansour A. A review of botanical phytochemicals with mosquitocidal
potential. Environ Int. 2005;31:1149–66.
Isman MB. Botanical insecticides, deterrents, and repellents in modern agriculture and an increasingly regulated world.Annu Rev
Entomol. 2006;51:45–66.
Orient Longman: Indian medicinal plants, 2006, 4: 98-99.
Sundharmini D, Nair AS. Antimicrobial activity of triterpenoid fractions from Myxopyrum smilacifolium Blume.Ethnobotanical
Leaf lets 2008;12:912-5.
Gopalakrishnan S, Rajameena R. Wound healing activity of the Ethanol extract of the leaves of Myxopyrum serratulum A.W. Hill
in rats. Int J Pharm Sci Rev 2013;22(1):143-7.
Samu J, Siju EN, Minil M, Rajalakshmi GR. In vitro anti inflammatory activity of MyxopyrumsmilacifoliumBlume. World J
Pharm PharmSci 2014;3(6):2278-4357.
Gopalakrishnan S, Rajameena R, Vadivel E. Antimicrobial activity of leaves of Myxopyrums erratulum A. W. Hill. Int. J. Pharm.
Sci. Drug Res. 2012; 4(1): 31-34.
Sudharmini D, Nair AS. Antimicrobial Studies of Triterpenoid Fractions from Myxopyrum smilacifoliumBlume. Ethnobotanical
Leaflets.2008; 12: 912-15.
Franzyk H, Jensen SR, Olsen CE. Iridoid glucosides from Myxopyrum smilacifolium.J Nat Prod. 2001; 64: 632-633
EugeniAnithaPreethi G, Raveen R, Arivoli S, Samuel T, Madhanagopal R (2014) Larvicidal Efficacy of Jasminum sp. (Oleaceae)
Flower Extracts against the Dengue and Chikungunya Vector Aedes aegypti L. (Diptera: Culicidae). Med chem 4:672-675.
Smolarz, HD. Flavonoids from Polygonom lapatifolium ssp. tomentosum. Pharm. Biol. (2002) 40: 390-39.
KeerthiGautam, Padma kumar, SawitriPoonia. 2013. Larvicidal activity of GC-MS analysis flavonoids of Vitexneugundo and
Andrographispaniculata against two vector mosquitoes Anopheles stephensi and Aedes aegypti. J. Vector Borne Dis. 50, pp 171178.

54878478451161009

685

7.

ISSN NO: 2231-6876

Page

6.

Dr. S. Venkatachalapathi et al.

www.iajpr.com

