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ABSTRACT 
 

Aim: Aedes aegypti is the principal vector of Dengue, Chikungunya, Zika. The burden of these 
diseases is typically highest in tropical and subtropical areas, affecting the most impoverished 
populations. This laboratory study accessed the larvicidal and pupicidal activities of ethanol, 
methanol, acetone leaf extracts of Merremia dissecta and Peltrophorum pterocarpum against the 
Ae. aegypti. 
Study Design: Conventional bioassay. 
Place and Duration of Study: Department of Zoology, Government Arts College, Coimbatore – 
641018, Tamil Nadu, India, between July 2021 July 2022. 
Methodology: Larvae and pupae were exposed to various concentrations of plant leaf extracts for 
24 hrs. at the laboratory. The probit analyses were used to analyze the data. 
Results: Results revealed that the plant extracts recorded the highest larval mortality at 0.421% 
and 0.634% ethanol, acetone leaf extracts of M. dissecta; 0.713%. and 0.621% methanol and 
ethanol leaf extract of P. pterocarpum against fourth instar of Ae. aegypti after 24 hrs. 
Conclusion: The results suggest that this plant extracts can be used as an good larvicidal and 
pupicide against the dengue and zika virus vector Ae. aegypti. 

Original Research Article 
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1. INTRODUCTION 
 
“Vector and vector-borne diseases have become 
a challenging problem to public health in these 
days as it has social and economical impact. 
Insect transmitted diseases remain major cause 
of illness and death worldwide” [1]. “Mosquitoes 
are vectors of several diseases affecting humans 
and domestic animals around the world and are 
the major vectors for the transmission of Malaria, 
Dengue, yellow fever, filariasis, Japanese 
encephalitis, Zika fever causing millions of 
deaths every year” [2]. “Aedes aegypti is the 
principal vector of Dengue, Chikungunya, Zika. In 
India, mosquito is frequently found due to poor 
drainage system especially during rainy 
sessions” [3]. “One estimated prediction indicates 
that 3.9 billion dengue virus infections occurred 
on an annual basis and from that 0.096 billion 
are clinically expressed with disease severity” [4]. 
“The burden of these diseases is typically highest 
in tropical and subtropical areas, affecting the 
most impoverished populations” [5]. According to 
the NVBDCP (National Vector Borne Disease 
Control Programme) number of dengue and 
chikungunya cases 2022 in India was 1,10, 473 
and 86 deaths and in Tamil Nadu was 4771 and 
4 deaths; in India was 5320 and no deaths and in 
Tamil Nadu was 149 and no deaths (till 31

st
 

October) respectively. 
 
According to [6], “to reduce the incidence of 
different mosquito borne diseases, regulation of 
mosquito population is very important”. “The 
approach for control of mosquito-borne diseases 
predominantly relies on the interception of 
disease transmission cycle by preventing 
mosquitoes from biting humans, larviciding is a 
successful way of reducing mosquito densities in 
their breeding places before they emerge into 
adults” [7]. “Many synthetic pesticides including 
pyrethroids, carbamates and organophosphates 
are available in the market for mosquito control 
and but most of them are pollutants and harmful 
to non-target animals” [8]. “Moreover, their 
repeated use has developed resistance in target 
animals” [9].  
 
“This also fostered environmental and human 
health concern that initiates a search for 
alternative control measures. Plant based 
pesticides are popular due to their low economic 
cost, easy availability and eco-friendly nature. In 
fact, chemicals identified in the plant extracts 
have been reported for their activity against 

various medically important insects” [10]. “In 
addition many plant-based extracts/compounds 
induce changes in morphology, physiology, 
biochemical processes and behaviour of different 
stages of mosquitoes suggesting their 
importance in controlling mosquito population” 
[11]. “Some of the plant leaves extracts are 
tested for their diverse insecticidal properties on 
the medically important mosquitoes: acetone 
extract of Lisea floribunda [12]; acetone, 
chloroform, ethanol extracts of Sphaeranthus 
indicus and Caesalpinia pulcherrima [13]; crude 
extract of Phyllanthus acidus” [14].  
 
“Merremia dissecta (Jacquin) Hallier f. (Morning 
glory) is belongs into family Convolvulaceae and 
common names are Alamo vine, bindweed, cut-
leaf morning glory, noon flower, noyau vine, 
snake vine. M. dissecta grows as a perennial 
herbaceous vine covered with sparse 
pubescence. The leaves are alternately arranges 
with 10 cm in length. M. dissecta is used in 
condiments, medicines and as ornamentals” [15]. 
“It will grow in sunny or partially shady location” 
[16]. “Leaves essence extracted from M. dissecta 
leaves was used for food flavour. The leaves 
used as tea for relieving cold flu” [17]. Leaf juice 
is also applied on scabies and skin diseases. 
Cold infusion of leaves was remedy for giddiness 
and is given as a treatment for chest complaints 
in children [18]. Crushed leaves was used for 
chest problems, applied against inflammation 
and work as emollients and sedatives at the 
same time [19]. Hot infusion of leaves was given 
to relieve urinary infections [20].  
 
“Peltophorum pterocarpum (DC.) Backer ex K. 
Heyne belongs to the family Fabaceae, is a 
native species of Sri Lanka, the Andamans, the 
Malay Peninsula and North Australia, commonly 
called copper pod or yellow flame tree. It is a 
very attractive tree with its spreading crown of 
many branches consisting of feathery mimosa 
like leaves and abundance of bright yellow 
blooms and gives wonderful sight when the 
copper-red seedpods cover the tree in profusion. 
Thus the tree is having high ornamental value 
and planted as avenue trees. It is a deciduous 
tree growing to 15–25 m (rarely up to 50 m) tall, 
with a trunk diameter of up to 1 m. The leaves 
are bipinnate, 30-60 cm long, with 16-20 pinnae, 
each pinna with 20-40 oval leaflets 8-25mm long 
and 4-10 mm broad” [16]. “Moreover, the leaves 
of the trees are used to feed the goats and the 
dead branches are collected by village people to 
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use as fire wood. In terms of biodiversity it serves 
as a good nectar source for Hymenopteran 
insects including honey bees, bumble bees and 
several economically important vasps” [21,22]. 
“Apart from these it is also having potent 
medicinal value. Traditionally the bark of the tree 
is used to treat wounds among the Paliyar tribe 
[23] and dentifrice among the indigenous 
inhabitants of Tamil Nadu for oral healthcare 
practices” [24]. “Orang Asli tribe of Kampung 
Bawong, Malaysia is using the powdered bark of 
this plant to treat psoriasis [25]. Studies revealed 
that the plant bark and leaves has antimicrobial 
[26,27], antioxidant [28]; antifungal [29]; apoptotic 
[30]; haematological” [31];  
 
The aim of the present study is therefore to find 
out: 
 

 Qualitative phytochemical analysis of 
ethanol, acetone leaf extracts of              
M. dissecta and methanol, ethanol leaf 
extracts of P. pterocarpum.  

 GC-MS analysis of ethanol and acetone 
leaf extracts of M. dissecta and methanol, 
ethanol leaf extracts of P. pterocarpum. 

 Estimate the toxicity (LC50/24 hrs) of 
ethanol and acetone leaf extracts of         
M. dissecta and methanol, ethanol leaf 
extracts of P. pterocarpum. 

 

2. METHODOLOGY 
 
The eggs of Ae.aegypti were collected from 
National Institute for Communicable Disease 
(NICD), Mettupalayam, Coimbatore (Dt), Tamil 
Nadu, India. They were hatched, reared and 
have been still maintained for many generations 
in the laboratory. The larvae were reared in 
plastic cups (27±2

o
C, relative humidity at 70-

80%) and provided with commercial fish food Ad 
libitum [32]. The pupae were collected from 
culture trays and were transferred to glass 
beakers. The pupae containing glass beaker 
were kept inside mosquito cage for adult 
emergence. The adult female Ae.aegypti were 
fed by human arm [33,34]. Both females and 
males were provided with 10% glucose solution 
on cotton wicks [35]. A plastic cups (200 mL) 
(ovitraps) lined with filter paper containing water 
was kept in the cage. 
 

2.1 Collection and Preparation of Plant 
Extracts  

 

M. dissecta and P. pterocarpum leaves                  
were collected from Government Arts                 

College campus, Coimbatore, Tamil Nadu, 
Southern India. The identification of the                  
plants were authentified at BSI                     
Coimbatore (NO:BSI/SRC/5/23/2018/Tech/571 
and NO:BSI/SRC/5/23/2021/Tech/09). “The 
leaves washed with distilled water and then they 
kept for drying under shade at room temperature 
(27± 2

o
C) for about 2 weeks till they dried 

completely. The dried leaves were finely 
powdered using electric grinder. Powdered plant 
materials (100g) was soaked in ethanol, acetone, 
methanol (1000 mL) in airtight wide mouth bottle 
and kept separately for 4 days with periodic 
shaking. After that, the extracts was filtered using 
Whatman No.1filter paper and kept in Petri 
dishes for drying at room temperature” [36]. 
“Dried extracts where then used for the 
preparation of stock solution. This stock solution 
was used to prepare the desired concentrations 
of the extract for exposure of the mosquito 
larvae” [62]. 
 

2.2 Qualitative Phytochemical Analysis 
of Ethanol, Acetone Leaf Extracts of 
M. dissecta and Methanol, Ethanol 
Leaf Extracts of P. pterocarpum  

 
Qualitative phytochemical analyses of the plant 
extracts was carried out using the standard 
protocol [37,38].  
 

2.3 Gas Chromatography- Mass 
Spectrometry (GC-MS) Analysis of 
Ethanol, Acetone Leaf Extracts of M. 
dissecta and Methanol, Ethanol Leaf 
Extracts of P. pterocarpum  

 
The GC-MS analysis was conducted at SITRA, 
Coimbatore, Tamil Nadu. The GC-MS analysis 
was conducted at South Indian Textile Research 
Association, Coimbatore. 1 µl of plant extracts 
was injected into a Thermo GC –Trace ultra ver: 
5.0, Thermo MS DSQ 11.The chromatography 
was performed by using the DB 35- MS capillary 
standard non- polar column. Helium flow was 
1ml/ min. The oven temperature was increased 
at 70ºC /min to 250ºC. 
 

2.4 Larvicidal, Pupicidal Assay Test 
 
Bioassay test are carried out for testing the 
efficacy of ethanol, acetone leaf extracts of M. 
dissecta and methanol, ethanol leaf extracts of P. 
pterocarpum on Ae. aegypti at different stages of 
development viz I, II, III, and IV instars and 
pupae. Instructions of World Health Organization 
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guidelines [39] for laboratory testing of mosquito 
larvicides were carefully followed. “Different 
concentrations of the test compound were 
prepared using unchlorinated filtered tap water. 
Clean plastic cups of 500 mL capacity were used 
as test containers. Batches of 20 larvae were 
exposed to 200 mL of particular concentration of 
test solution. The larvae of either I, II, III, IV instar 
stage and pupae were collected with an eye 
dropper placed onto filter paper strips and 
immediately transferred to test cup containing 
test solution” [40].  
 
Five or more concentrations of a test compound 
giving between 0 and 100% mortality for larvae 
at different instar stages were tested. The larval 
food Ad. libitum add to each test cup. The test 
containers are held at 25-28

o
C and preferably a 

photoperiod of 12 hr light followed by 12h dark. 
Distilled water (200mL) (positive control) and 
ethanol, acetone and methanol (1.0 mL) 
(negative control) dissolved in distilled water (199 
mL) maintained separately and run 
simultaneously. Three replicates were done at 
each concentrations. “Mortality rates of larvae 
were recorded after 24 hours exposure. 
Moribund larvae were counted and added to 
dead larvae for calculating percentage mortality. 
Dead larvae are those that cannot be induced to 
move when they are probed with a needle in the 
siphon or the cervical region whilst moribund 
larvae are those incapable of raising to the 
surface or not showing the characteristic diving 
reaction when the water is disturbed” (WHO, 
2005). “The values of LC50/24hrs and their 95% 
confidence limit of upper confidence limit (UCL) 
and lower confidence limit (LCL), regression and 
chi- square values were calculated using probit 
analysis” [41]. The SPSS 17.0 (Statistical 
Package of Social Sciences) used for statistical 
analysis.  
 

3. RESULTS 
 

3.1 Qualitative Phytochemical Analysis 
of Ethanol, Acetone Leaf Extracts of 
M. dissecta and Methanol, Ethanol 
Leaf Extracts of P. pterocarpum 

  
Qualitative phytochemical analysis revealed the 
presence of different phytochemicals such as 
carbohydrates, saponins, flavonoids, quinones, 
cardiac glycosides, terpenoids, triterpenoids and 
coumarins (ethanol); carbohydrate, tannins, 

saponins, flavonoids, quinones, cardiac 
glycosides, terpenoids, phenol, coumarins, 
phytosteroids (acetone); carbohydrate, cardiac 
glycosides, terpenoids, steroides (methanol); 
cardiac glycosides, terpenoids, steroids (ethanol) 
(Tables 1 and 2). 
 
Table 1. Qualitative phytochemical analysis of 
M. dissecta ethanol and acetone leaf extracts 

 

Phytochemical 
constituents 

Ethanol Acetone 
 

Carbohydrates + + 
Tannins - + 
Flavonoids + + 
Alkaloids - - 
Quinones + +/- 
Glycosides - - 
Cardiac Glycosides + + 
Terpenoides + + 
Triterpenoides + - 
Phenols - + 
Coumarins +/- + 
Steroides + - 
Phytosteroides - + 
Phlobatannins - - 
Anthraquiones - - 
Saponins + + 

(+) : Present 
(-) : Absent 

 

Table 2. Qualitative phytochemical analysis of 
P. pterocarpum methanol and ethanol leaf 

extracts 
 

Phytochemical 
constituents 

Methanol Ethanol 
 

Carbohydrates + - 
Tannins - - 
Flavonoids - - 
Alkaloids - - 
Quinones - - 
Glycosides - - 
Cardiac Glycosides + + 
Terpenoides + + 
Triterpenoides - - 
Phenols - - 
Coumarins - - 
Steroides + + 
Phytosteroides - - 
Phlobatannins - - 
Anthraquiones - - 
Saponins - - 

(+) : Present 
(-) : Absent 
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3.2 Gas Chromatography- Mass 
Spectrometry (GC-MS) Analysis of 
Ethanol, Acetone Leaf Extracts of M. 
dissecta and Methanol, Ethanol Leaf 
Extracts of P. pterocarpum 

 

Important compounds identified in the GC- MS 
analysis of plant leaf extracts. Betulin, 
Octodecanoic acid, ethyl ester (CAS), 1-
Octadacene (CAS) 1-Hexdecanol, acetate 
(CAS), 2-Hexadecanol (CAS) (ethanol); 

Benzene,1,2,4,-trimethyl-(CAS), Benzene,1,3,5-
trimethyl-(CAS), 2-Nonen-4-one,2-methyl-
Furan,2-methoxy-(CAS), 1,5,5-Trimethyl-6-
methylene-cyclohexane, 2,4-Heptadian-4-one-
,2,6-dimethyl-(CAS) (acetone); Methane, nitro-
Urea, 1-Butanol, 3-methyl-Pyridine, Pyridine 
(methanol); Methyl formate, Phenol,2-methoxy-, 
Indan,1-methyl-, Phenol,5-ethenyl-2-methoxy-, 
1,1,5-Trimethyl-1,2-dihydronaphthalene (ethanol) 
(Tables 3, 4, 5 and 6). 

 
Table 3. Important compounds identified in the GC-MS analysis of ethanol leaf extract of  

M. dissecta 
 

S. 
No 

Retention 
Time 

Area (%) Compound Name Molecular 
formula 

Molecular 
weight 

1. 31.51 12.48 Betulin C30H50O2 442 
2. 22.46 9.54 Octadecanoic acid, ethyl ester (CAS) C20H40O2 312 
3. 18.51 6.52 1-Octadacene (CAS) C18H36 252 
4. 14.33 6.47 1-Hexadecanol,acetate (CAS) C18H36O2 284 
5. 26.15 4.93 2-Hexadecanol (CAS) C16H34O 242 

    
Table 4. Important compounds identified in the GC-MS analysis of acetone leaf extract of  

M. dissecta 
 

S. 
No 

Retention 
time 

Area 
(%) 

Compound name Molecular 
formula 

Molecular 
weight 

1 4.43 43.64 Benzene,1,2,4,-trimethyl-(CAS) C9H12 120 
2 4.96 20.23 Benzene,1,3,5-trimethyl-(CAS) C9H12 120 
3 3.39 15.24 2-Nonen-4-one,2-methyl-Furan,2-

methoxy-(CAS) 
C10H18O 154 

4 5.83 4.18 1,5,5-Trimethyl-6-methylene-cyclohexane C10H16 136 
5 6.69 2.83 2,4-Heptadian-4-one-,2,6-dimethyl-(CAS) C9H14O 138 

 

Table 5. Important compounds identified in the GC-MS analysis of methanol leaf extract of  
P. pterocarpum 

 

S. No Retention 
time 

Compound name Molecular 
formula 

Compound 
area 

Match factor 

1 2.8134 Methane, CH3NO2 36735936.6 91.0 
2 2.9235 nitro-Urea CH4N2O 23329021.3 91.4 
3 3.4496 1-Butanol, C5H12O 13600414.4 90.8 
4 3.5629 3-methyl-Pyridine C5H5N 34959580.5 98.4 
5 3.6004 Pyridine C5H5N 31702515.2 95.1 

 
Table 6. Important compounds identified in the GC-MS analysis of ethanol leaf extract of 

P. pterocarpum 
 

S. 
No 

Retention 
time 

Compound name Molecular 
formula 

Compound  
area 

Match 
factor 

1 3.6988 Methyl formate C2H4O2 31137064.3 92.6 
2 10.1126 Phenol,2-methoxy- C7H8O2 46043453.2 93.4 
3 10.9945 Indan,1-methyl- C10H12 46380942.9 93.3 
4 16.5331 Phenol,5-ethenyl-2-methoxy- C9H10O2 89417624.8 91.1 
5 17.5277 1,1,5-Trimethyl-1,2-

dihydronaphthalene 
C13H16 114283405.5 95.1 
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Table 7. LC50/24 hour values of ethanol and acetone leaf extracts of M. dissecta to the pre-adult stages (I, II, III, IV, Pupae) of Ae. aegypti 
 

Stages of 
development 
(Instars) 

Number of 
Larva /trial 

LC50/ 
24 hour (%) 

95% confidence 
interval 

Regression Equation R - Value Slope Chi-Square Degrees of 
freedom 

LL UL 

I 20 0.115(e) 

0.201(a) 

0.103(e) 

0.191(a) 

0.127(e) 

0.239(a) 

y=244.6x+9.18(e) 

y=242.65x-3.3824 (a) 

0.8604(e) 

0.8897(a) 

107.27(e) 

96.37(a) 

0.163*(e) 

0.251* (a) 

3(16.26) 

II 20 0.284(e) 

0.311(a) 

0.269(e) 

0.275(a) 

0.312(e) 

0.347(a) 

y=218.46x+11.87(e) 

y = 210x - 12 (a) 

0.9514(e) 

0.9866(a) 

95.50(e) 

103.51(a) 

0.275*(e) 

0.386* (a) 

3(16.26) 

III 20 0.367(e) 

0.425(a) 

0.338(e) 

0.402(a) 

0.396(e) 

0.465(a) 

y = 183.64x(e) 

138.89x (a) 

0.9519(e) 

0.8479(a) 

133.59(e) 

139.42(a) 

0.492*(e) 

0.495* (a) 

3(16.26) 

IV 20 0.421(e) 

0.634(a) 

0.392(e) 

0.612(a) 

0.459(e) 

0.667(a) 

y = 205x – 33(e) 

y = 215x - 78 (a) 

0.9842(e) 

0.9898(a) 

186.40(e) 

187.16(a) 

0.641*(e) 

0.817* (a) 

3(16.26) 

Pupae 20 0.610(e) 

0.702(a) 

0.582(e) 

0.671(a) 

0.647(e) 

0.743(a) 

y = 215x – 78(e) 

y = 185x - 78.5 (a) 

0.9898(e) 

0.7329(a) 

174.83(e) 

176.28(a) 

0.820*(e) 

0.962* (a) 

3(16.26) 

LC50– lethal concentration that kills 50 % of the exposed larvae and pupae. 
LCL – lower confidence limit. 
UCL – upper confidence limit. 
R-value – regression value. 

*, P< 0.001 level of significance of chi-square values. 
e – ethanol leaf extract 
a – acetone leaf extract 
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Table 8. LC50/24 hour values of methanol and ethanol leaf extracts of P. pterocarpum to the pre-adult stages (I, II, III, IV, Pupae) of Ae. aegypti 
 

Stages of 
development 
(Instars) 

Number of 
Larva /trial 

LC50/ 
24 hour (%) 

95% confidence 
interval 

Regression Equation R - Value Slope Chi-
Square 

Degrees of 
freedom 

LL UL 

I 20 0.405(m) 

0.305(e) 

0.363(m) 

0.272(e) 

0.449(m) 

0.360(e) 

y = 235x - 46(m) 

y = 235x – 18.5(e) 

0.9638(m) 

0.9897(e) 

102.56(m) 

111.23(e) 

0.205*(m) 

0.217* (e) 

3(16.26) 

II 20 0.513(m) 

0.426(e) 

0.473(m) 

0.329(e) 

0.581(m) 

0.439(e) 

y = 225x - 64.5(m) 

y = 235x - 42 (e) 

0.941(m) 

0.9866(e) 

98.21(m) 

96.45(e) 

0.298*(m) 

0.345* (e) 

3(16.26) 

III 20 0.602(m) 

0.517(e) 

0.523(m) 

0.473(e) 

0.542(m) 

0.548(e) 

y = 87.632x(m) 

y = 109.63x (e) 

0.5986(m) 

0.7029(e) 

167.13(m) 

147.36(e) 

0.603*(m) 

0.529* (e) 

3(16.26) 

IV 20 0.713(m) 

0.621(e) 

0.642(m) 

0.543(e) 

0.765(m) 

0.718(e) 

y = 225x - 106.5(m) 

y = 225x - 84(e) 

0.9792(m) 

0.9792(e) 

204(m) 

209(e) 

0.741*(m) 

0.703* (e) 

3(16.26) 

Pupae 20 0.816(m) 

0.806(e) 

0.751(m) 

0.783(e) 

0.858(m) 

0.852(e) 

y = 230x - 132(m) 

y = 220x - 127(e) 

0.9952(m) 

0.9938(e) 

191.67(m) 

181.76(e) 

0.810*(m) 

0.926* (e) 

3(16.26) 

LC50– lethal concentration that kills 50 % of the exposed larvae and pupae. 
LCL – lower confidence limit. 
UCL – upper confidence limit. 
R-value – regression value. 

*, P< 0.001 level of significance of chi-square values. 
m – methanol leaf extract 
e – ethanol leaf extract 
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3.3 Toxicity of Ethanol, Acetone Leaf 
Extract of M. dissecta and Methanol, 
Ethanol Leaf Extracts of P. 
pterocarpum on the Developmental 
Stages of Ae. aegypti 

 
Bioassay test were conducted to find out the 
toxicity of plant leaf extracts of M. dissecta and 
P. pterocarpum to I, II, III, IV instars and pupae of 
Ae. aegypti. The data were subjected to Finney’s 
method of probit analysis. The results expressed 
in terms of LC50 / 24 hour. 
 
LC50 /24 hour values of ethanol and acetone leaf 
extracts of M. dissecta to I-IV instar larvae was 
0.115, 0.284, 0.367, 0.421% (ethanol) and 0.201, 
0.311, 0.425, 0.634% (acetone) and this was 
found to gradually increase with the age of 
larvae. Pupae showed the highest resistance to 
the ethanol and acetone leaf extracts of            
M. dissecta as evident from the relatively higher 
LC50/ 24 hour value 0.610, 0.702% (Table 7).  
 
LC50 /24 hour values of methanol and ethanol 
leaf extracts of P. pterocarpum to I-IV instar 
larvae was 0.405, 0.513, 0.602, 0.713% 
(methanol) and 0.305, 0.426, 0.517, 0.621% 
(ethanol) and this was found to gradually 
increase with the age of larvae. Pupae showed 
the highest resistance to the methanol and 
ethanol leaf extracts of P. pterocarpum as 
evident from the relatively higher LC50/ 24 hour 
value 0.816, 0.806% (Table 8).  
 

4. DISCUSSION 
 
“Mosquitoes are the most annoying and 
dangerous insects because they transmit 
pathogens. Synthetic pyrethroids are extremely 
effective against mosquito vectors and have 
been used to control mosquito vectors in the 
field. However, these insecticides had a number 
of unintended consequences of humans and the 
environment. Because of the consistent use of 
insecticides for mosquito control, multiple 
insecticide resistance has developed” [42]. 
“Many studies have found that plant extracts 
have the potential to control mosquito-borne 
diseases [43,44] due to active ingredient 
synergisms, plant crude extracts may be          
more effective then individual bioactive 
compounds in managing resistant mosquito 
populations” [45].  

 
“The findings agree with some of the previous 
reports. The LC50 and LC90 for Leucas aspera 

ethanolic leaf extract against the 4
th
 instar larvae 

of An. stephensi after 24 h of incubation were 
24.08 ppm and 168.96 ppm respectively and 
after 48 h of exposure 51.67 ppm and 189.46 
ppm respectively” [46]; “ethanol leaf extract of 
Dioscorea sansibarensis was evaluated against 
all the four instar larval stages of An. gambiae 
and Cx. quinquefasciatus susceptible laboratory 
colonies. The highest larvicidal potency was 
shown against the 4

th
 instar stages of Cx. 

quinquefasciatus and An. gambiae with the LC50 
/ 24 h values 55.432 of 60.915 ppm and 80.700 
ppm respectively. The respective LC95 / 24 h 
values for Cx. quinquefasciatus and An. gambiae 

were 168.898 ppm and 249.295 ppm” [47]; 
aqueous leaf extracts of Ammi majus was used 
as larvicidal agent. The least larvicidal mortality 
was observed the leaf extract at an exposure 
time of 6 hours against Ae. aegypti [48]; 
“methanol solvent leaf extract of Colocasia 
esculenta and Wrightia tinctoria were tested 
against second, third, fourth instars and pupa of 
Ae. aegypti. The results indicate that the LC50/24 
hour values of second, third, fourth instars and 
pupa of Ae.aegypti for C. esculenta was 101.17 
ppm, 126.02 ppm, 161.60 ppm and 189.28 ppm; 
likewise Wrightia tinctoria LC50/24 hour values 
are 126.33 ppm for II instar, 149.90 ppm for III 
instar, 183.97 ppm for IV instar and 228.20 ppm 
for pupa respectively” [49]; “LC50/24 hour of 
Malvastrum coromandelianum methanol leaf 
extract against Ae. aegypti larvae and pupae 
were 378.59 ppm (I), 404.42 ppm (II), 415.35 
ppm (III), 486.01 ppm (IV) and 509.59 ppm 
(pupa)” [50]; probit analyses of mortality rates of 
crude extracts of Tropaeolum majus show LC50 
and LC90 values as 1.19% and 7.27% in leaf 
extract against 3

rd
 instar larvae of Cx. 

quinquefasciatus within 24 hours of exposure 
[51]; LC50 and LC90 values recorded upon           
24 hour exposure to Vepris soyauxii methanol-
based extracts were 203.92 ppm and 241.46 
ppm in third instar larva An. gambiae and 215.01 
ppm and 270.87 ppm An. coluzzii respectively 
[52]. 
 

“The effectiveness of this plant could be 
attributed to the presence of phytochemical 
compounds that act as insecticides” [53]. “The 
phytochemical compounds observed in the 
present study, were previously reported to have 
mosquito larvicidal activity” [54,55]. “These 
compounds may jointly (or) independently 
contribute to larvicidal activity against Ae. 
aegypti. The phytochemicals interfered with 
functioning of mitochondria [56] and primarily 
effect the midgut epithelium and secondarily 
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affect the gastric caeca and the malpighian 
tubules in mosquito larvae” [57,58]. “Flavonoids 
are compounds which are also toxic to insects. It 
work as a strong inhibitor of respiration or as a 
respiratory toxin. Flavonoids have a way of 
working that is by entering into the body of the 
larvae through the respiratory system which will 
then cause wilting on the nerves as well as 
damage to the respiratory system and cause the 
larvae cannot breathe and eventually die. The 
position of the larval body that changes from 
normal can also be caused by flavonoid 
compounds due to its way through the           
siphon causing damage so that the larvae             
must be by its position on the surface of the 
water to facilitate the taking of oxygen” [59]. 
“Cardiac glycosides are known to inhibit the 
action of membrane-bound enzyme 
Na

+
/K

+_
ATPase” [60]. Saponin interacted with the 

cuticle membrane of the larvae, ultimately 
disarranging the membrane causing larval death 
[61]. In this study, darkening of the larvae 
possibly occur due to the overlap of cuticle of 
thoracic segments. 
  

5. CONCLUSION 
 
Mosquitoes play a predominant role in 
transmission of several life threatening diseases 
to the human population all around the world. 
They are the principle vector of many vector-
borne diseases affecting human beings and 
animals, in addition to nuisance. In present 
study, the result clearly reveals that the ethanol, 
acetone leaf extracts of M. dissecta and 
methanol, ethanol leaf extracts of P.petrocarpum 
could serve as a potential larvicidal, pupicidal 
effects against dengue vector Ae. aegypti. 
Larvicidal and pupicidal efficacy of this plant 
extracts under the field conditions should be 
scrutinized and determined. Besides, further 
investigation regarding the effect on non-target 
organism and synergism with biocides are 
extremely important. 
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