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ABSTRACT 

Background & Objective: Screening of plants for larvicidal activity 

against Aedes aegypti third instar larvae and chemical characterization 

of active fraction to identify a promising plant source for ecofriendly 

larvicides which may solve the problems related with injudicious and 

over application of synthetic insecticides in nature. Method: The 

larvicidal potential of Petroleum ether, n-butanol, ethyl acetate, 

acetone, methanol, ethanol, and water extracts of Lantana camara, 

Terminalia catappa, Adhatoda vasica, Leucas aspera & Eupatorium 

odoratum leaf extracts was evaluated against the third instar larvae of 

Aedes aegypti. Larval mortality was observed after 24 hr, 48hr and 

72hr of exposure and LC50 for 24hr exposure time was determined. GC 

– MS analysis of active fraction was also done. Results: The highest 

larval mortality was found in Lantana camara petroleum ether leaf  

extract with an LC50 value of 48.851ppm. GC–MS analysis of Lantana camara petroleum 

ether leaf extract revealed the presence of around 62 compounds, of which the significant 

compounds were p-Cymene, Eucalyptol and Beta-Caryophyllene. Conclusion: The 

preliminary screening and chemical characterization provides a scientific rationale to 

highlight the importance of Lantana camara petroleum ether leaf extract as a source of 

larvicidal agents against Aedes aegypti. 
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INTRODUCTION 

Mosquitoes are medically significant pervasive insects transmitting many deadliest life 

threatening diseases affecting the health of humans and animals. Aedes aegypti is one of the 

most efficient mosquito vectors for arboviruses mainly for Dengue virus, because it is highly 

antropophilic and thrives in close proximity to humans preferring to live indoors.
[1]

 Annoying 

populations of Aedes mosquitoes can occur anywhere in India because there are habitats 

favorable for mosquito species almost everywhere in the country. The effective management 

of mosquitoes involves many approaches, but larval control would seem to be an ideal 

approach as it eliminates mosquitoes before they reach the stage where they can transmit 

disease. The habitats of larvae are small, widely dispersed, and transient and thus the mobility 

of larvae is limited. Many larvicides are available in the market claim to be effective but the 

evidence for their efficacy with ecofriendly nature is generally weak and thus there is a 

critical need for more rigorous evaluation for new larvicides. India is a varietal emporium of 

plants enriched with phytochemicals having pharmacognostical and toxicological properties. 

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 appreciable as compounds of plant derivatives are safer to use and leaves no residue in the 

environment.  

 

The present study evaluated the larvicidal potential of five tropical plants including Lantana 

camera, Terminalia catappa, Adhatoda vasica, Leucas aspera & Eupatorium odoratum. 

Lantana camera belongs to the family verbenaceae, is a sturdy shrub with solid recurved 

prickles and a strong odor. Lantana camara is extensively used as a herbal medicine and as 

antimicrobial, fungicidal and nematicidal agents. Hot warter extracts of leaves can be used to 

relieve swellings and pain in the body.  Flowers acts as nectar source for butterflies and 

moths.
[2]

 Adathoda vasica belongs to the family Acanthaceae, is a small evergreen shrub. It 

grows to about 3 m, with leaves about 10-15 cm long and 5 cm wide, are opposite, entire, 

lanceolate, and shortly petiolate, tapering towards both apex and base and white or purple 

flowers and 4-seeded fruits. The leaves flowers, fruits and roots are extensively used for 

treating cold, cough, whooping cough, chronic bronchitis and asthma.
[3]

 Leucas aspera 

species in the Lamiaceae family is commonly known as ‘Thumbai’. The leaves of the Leucas 

aspera can be obtuse, linear or linearly lanceolate or petiolate. Leusas aspera is reported to 

have antifungal, prostaglandin inhibitory, antioxidant, antimicrobial, antinociceptive and 

cytotoxic activities.  It is also an antipyretic and can be inhaled to help treat nasal congestion, 
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coughing, cold, headache. etc.
[4]

 Eupatorium odoratum is a tropical species of flowering 

shrub in the sunflower family, Asteraceae. It is a multi-stemmed shrub with hairy and 

glandular nature. The leaves are simple, opposite, decussate with acuminated base and 

toothed margin. The young leaves are crushed, and the resulting liquid can be used to treat 

skin wounds rashes and diabetes. Terminalia catappa belongs to the family combretaceae, is 

widely grown in tropical regions of the world as an ornamental tree. The leaves are large, 

long and broad, ovoid, glossy dark green and leathery. The leaves have many medicinal uses 

including diaphoretic, anti-indigestion, and anti-dysentery. Bark, leaves and unripe fruits are 

astringent haemostatic, digestive, antiseptic etc. Leaf is sudorific, antirheumatic, antileprotic 

and anticephalalgic.
[5, 6, 7]

 

 

These plants are widely distributed in tropical and subtropical regions of the world. Leaves of 

these plants are easily available but are not involved many manufacturing processes.  In the 

view of that a larvicide preparation from any of these plants shall not be causing any 

undesirable effect to environment, biodiversity or human health. 

 

Figure 1: Plants Selected for the study A: Adhatoda vasica B: Eupatorium odoratum C: 

Lantana camera D: Leucas aspera E: Terminalia catappa. 

 

E D 
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MATERIALS AND METHODS 

Plant Material Preparation 

Fresh leaves of Lantana camera, Terminalia catappa, Adhatoda vasica, Leucas aspera & 

Eupatorium odoratum were collected from local regions of Kalyan, Thane. The leaves were 

washed and shade dried and pulverized to a coarse powder in a mechanical grinder and 

passed through a sieve. The powdered materials were stored in airtight, dark, glass container 

to prevent photochemical reactions. 

 

Preparation of Leaf Extracts 

10gm of plant powders were suspended each in 100ml petroleum ether, Ethyl acetate, n-

butanol, Acetone, Methanol, Ethanol, sterile water and mixed vigorously. The mixture was 

kept for 30 min in sonicator and then in rotary shaker for 24 hr. The extract was decanted, 

filtered with Whitman No. 1 filter paper and concentrated by evaporation.  

 

Raring of Aedes Aegypti Larvae  

The eggs of A. aegypti were procured from Haffkine Institute at Mumbai, India and 

authenticated at Department of Entomology, NIV, Pune. The egg rafts of A. aegypti were 

kept in the tray containing tap water at laboratory condition. After incubation, the eggs were 

observed to hatch out colonized and they were maintained continuously in the laboratory with 

controlled conditions of 28
0
C - 30

0
C temperature and 70-80% relative humidity. Larvae were 

fed on finely ground dog biscuit.Pupae were transferred from the trays to a cup containing tap 

water and placed in screened cages for adult emergence.The adults of A. aegypti were reared 

in the glass cage provided with 10% sucrose solution in cotton pads and it was periodically 

blood-fed on restrained rats.
[8]

 

 

Bioassays and Larval Mortality  

Larvicidal activity of plant extracts was assayed according to WHO protocol with 

modifications. The 3rd instar larvae of Aedes aegypti was treated with plant extracts of 

500ppm concentration. The plant extracts were dissolved in DMSO to prepare the stock 

solution.  Ten larvae of the early 3
rd

instars were placed in 250 ml beakers containing 100ml 

of the test solution. The beakers were covered with muslin cloth and were kept in the growth 

room maintained at room temperature. A corresponding control was maintained. Experiments 

were done in triplicates. The effects of the extracts were monitored by counting the number 

of larvae surviving at the end of 24, 48 and 72 hrs and the percent mortality was calculated.
[9]
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Lethal Concentration 

The LC50 of the plant extracts that showed 100% mortality was determined by a similar 

procedure as mentioned above. The plant extracts were dissolved in DMSO to prepare the 

stock solution. 1ppm, 5ppm, 10 ppm, 50ppm, 100ppm, 200ppm, 300ppm,  400 ppm 

concentrations were tested and the observation was recorded after 24 hrs of incubation. Based 

on the percent mortality values, LC50 of leaf extracts for an exposure time of 24 hrs were 

obtained separately by calculating the regression line employing Probit analysis.
[10]

 using 

SPSS software.
[11]

 

 

GC-MS analysis of Lantana camara petroleum ether extract 

To identify the phytochemicals present in the petroleum ether extract of Lantana camara 

GC/MS analysis was performed on an Agilent gas chromatograph directly coupled to the 

mass spectrometer system (JoelAccuTOF GCV). Samples were injected using the split mode 

(split ratio 1:30). Helium was used as carrier gas with flow rate of 1ml/min. MS scan range 

was 50 to 500 a.m.u. The identification of volatile phytochemicals was achieved by 

comparing the mass spectra with the data system library (NIST) and other published spectra 

supported by retention index data, which were compared with available literature retention 

indices. 

 

RESULTS  

Plant Material Preparation and extraction   

The plants Lantana camara, Terminalia catappa, Adhatoda vasica, Leucas aspera & 

Eupatorium odoratum were extracted with petroleum ether, n-butanol, ethyl acetate, acetone, 

methanol, ethanol, and water. The extractive value was maximum in water for all plants and 

was lesser in n-butanol and petroleum ether. 

 

Raring of Aedes aegypti  

The egg rafts immersed in declorinized water were hatched in lesser than 1 hr. The hatched 

larvae were observed using hand lens and handled using a 10ml pipette fitted with a rubber 

bulb. Larvae were fed with very small amount of dog biscuit everyday and transferred to 

fresh water in a gap of two days. The time required to complete larval development varies 

from 7-23 days depending on temperature, food and density of larvae. Generally pupation 

occurred in 6-7 days and were removed to mosquito cage and kept in water. Optimum 

temperature is for mass rearing of Aedes aegypti is 25
0
C -30

0
C and humidity between 70 – 80 

%.  Adults of both sexes require carbohydrate as food source and are fed with 10% sucrose 
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solution soaked cotton balls. The cotton balls were replaced daily. The ovarian development 

of female mosquitoes requires blood meal and was provided by placing mouse in the cage 

once in a day for 1 hr. The eggs of Aedes mosquitoes are usually deposited on the surface of 

the moist filter paper and can be collected and store for ~1 month at room temperature. 

 

Larvicidal screening of Extracts  

Preliminary bioassays evaluated the larvicidal potential of Petroleum ether, n-butanol, ethyl  

acetate, acetone, methanol, ethanol, and water extracts of Lantana camara, Terminalia 

catappa, Adhatoda vasica, Leucas aspera & Eupatorium odoratum leaf extracts (making a 

combination of 35 extracts) against the third instar larvae of Aedes aegypti.  Percent mortality 

values of Aedes aegypti larvae exposed to the plant extracts at a concentration of 500ppm is 

given in the Table 1. Promising larvicidal activity was observed in the majority of the solvent 

extracts of all five plants, but as expected the toxicity was varying depending upon the plants 

and solvents used. The plant extracts showed 100 % mortality was preferred for the 

determination of LC50 values using SPSS for 24 hr time period and are represented in the 

Table 2. 

Table 1: Larvicidal activity in mean percent mortality of plant extracts. 

Plants/ solvents 
Lantana 

camara 

Adhatoda 

vasica 

Eupatorium 

odoratum 

Leucas 

aspera 

Terminalia 

catappa 

Petroleum ether 

24hr 100 Nil 30 Nil 10 

48hr - Nil 50 Nil 30 

72hr - Nil 60 Nil 50 

Ethyl acetate 

24hr 40 20 10 60 30 

48hr 70 30 20 60 30 

72hr 100 30 70 90 40 

n-butanol 

24hr 100 60 10 70 70 

48hr - 60 20 100 80 

72hr - 70 70 - 100 

Acetone 

24hr 40 Nil Nil 10 Nil 

48hr 70 Nil Nil 10 Nil 

72hr 100 Nil Nil 30 Nil 

Methanol 

24hr 100 10 90 10 10 

48hr - 20 100 30 20 

72hr - 30 -- 50 20 

Ethanol` 

24hr 60 60 70 10 20 

48hr 100 90 80 40 50 

72hr  100  50 70 

Water 

24hr Nil Nil Nil Nil Nil 

48hr Nil Nil Nil Nil Nil 

72hr Nil Nil Nil Nil Nil 



www.wjpr.net                                   Vol 4, Issue 10, 2015.                                            

            

 

2442 

Unnithan et al.                                                      World Journal of Pharmaceutical Research 

Table 2:  LC50 of plant extracts calculated using SPSS software at 24hr exposure period. 

Plant extract 

LC 50 value LC 90 value 

Concentration 

(ppm) 

Log 

Concentration 

Concentration 

(ppm) 

Log 

Concentration 

Lan-Petroleum ether 48.851 1.689 83.392 1.921 

Lan- Ethyl Actetate 319.336 2.504 1582.55 3.199 

Lan- Butanol 100.740 2.003 282.968 2.452 

Lan- Acetone 393.898 2.595 7187.26 3.857 

Lan-Ethanol 199.788 2.301 973.514 2.988 

Lan - Methanol 97.885 1.991 281.634 2.450 

Adh -Ethanol 293.605 2.468 951.233 2.978 

Eup- Methanol 109.954 2.041 246.000 2.391 

Leu - Butanol 239.814 2.380 918.102 2.963 

Ter- Butanol 137.750 2.139 416.865 2.620 

 

GC-MS analysis of petroleum ether extract. 

GC–MS analysis of Lantana camara petroleum ether leaf extract revealed the presence of 

around 62 compounds, of which the significant compounds were p-Cymene, Eucalyptol  Beta 

-Caryophyllene (Figure 2 & 3).    

 

 

 

 

 

 

 

 

 

 

 

Figure 2:  GC-MS analysis of Lantana camara Petroleum ether leaf extract. 
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Figure 3:  GC-MS analysis of Lantana camara Petroleum ether leaf extract. 
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DISCUSSION 

Percent mortality values of Aedes aegypti larvae exposed to the plant extracts at a 

concentration of 500ppm showed 100 % mortality in the time period of 72 hrs in Lan-

Petroleum Ether, Lan-ethyl acetate, Lan-Butanol, Lan- Acetone, Lan-Ethanol, Lan-Methanol, 

Adh –Ethanol, Eup- Methanol, Leu – Butanol, Ter- Butanol extracts exploring   the presence 

of larvicidal compounds in these plants and their extraction to the selected solvents. 

Larvicidal mortality was not found in aqueous extract of any of the plants at the test 

concentration of 500ppm. This shows the least solubility of larvicidal compounds in aqueous 

solvent and their less polar nature. Previous studies of N S Oluah, V. Karthikeyan and 

Unnikrishnan G provides more evidences for the least larvicidal activity of aqueous extracts 

of Lantana camara, Leucas aspera and Terminalia catappa correspondingly even at higher 

concentrations,
[6,12,13]

 As well in petroleum ether extract of Leucas aspera & acetone extracts 

of Adhatoda vasica, Eupatorium odoratum and Terminalia catappa, larvae were alive even 

after the exposure time of 72 hrs showing the inefficacy of these plant extracts as a larvicidal 

agent. The very low percentage of larvicidal activity of petroleum ether extract of Leucas 

aspera was observed by V. Karthikeyan validating the present observation.
[12]

 But Kamaraj, 

C et al reported promising larvicidal activity of Adhatoda vasica acetone extract against 

Culex quinquefasciatus.
[14]

 The observation in the present study might be for the reason that 

of change in the mosquito species and conditions. No behavioral changes were obtained in 

control group. Since the same solvent crude extracts from different plants showed promising 

difference in the toxicity, it can be pointed out that there is no association between the 

larvicidal activity and the polarity of the solvent used in the extraction. 

 

Petroleum ether leaf extract of Lantana camara showed least LC50 and LC 90 values of 48.851 

and 83.392 at 95% confidence interval confirming the presence of bioactive compounds in 

the extract inducing highest larval mortality in a short period of time. As for Lantana camara, 

Butanol and methanol extracts also showed low LC50 values 100.740 and 97.885. But Ethyl 

acetate and Acetone extracts of Lantana camara showed maximum LC50 values (319.336ppm 

and 393. 898ppm respectively) showing the contribution of different solvents in extracting 

bioactive compounds from same plant. As well LC50 values of Eupatorium odoratum 

methanol extract and Terminalia catappa butanol extract (109.954 & 137.750) shows their 

promising larvicidal activity against Aedes aegypti.  Preliminary screening of plant extracts 

for the larvicidal activity showed least LC50 value for Lantana camara petroleum ether leaf 

extract validating its importance as a source of larvicidal agents against Aedes aegypti.  



www.wjpr.net                                   Vol 4, Issue 10, 2015.                                            

            

 

2445 

Unnithan et al.                                                      World Journal of Pharmaceutical Research 

GC- MS analysis provided preliminary information regarding the phytochemical constituents 

of the active fraction such as p-Cymene, Eucalyptol, and Beta caryophyllene showing the 

richness of terpenes in the active fraction. 

 

CONCLUSION 

The preliminary screening provides a scientific rationale to highlight the importance of 

Lantana camara petroleum ether extract as a source of larvicidal agents against Aedes 

aegypti. Chemical characterization of the active fraction provided preliminary information for 

further characterization of the extract. Advanced studies are needed for the isolation and 

identification of active principles present in the extract which could possibly be exploited to 

formulate a phytolarvicide. 
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