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Abstract- Aim: Synthetic insecticides are widely being used for
the control of mosquitoes. However this is faced with many
challenges among which are development of insecticide
resistance by the mosquitoes, damage to the environment,
effect on human health and non-target organisms. This study
thus aimed at comparing the larvicidal effect of leaves extracts
of Cymbgpogoncitatus (Lemon grass) and Xymenia-
americana(Sea lemon) against anopheles and culex larvae.

Method: The leaves components were exiracted and
phytochemical analyses of the exiracts were also done.
Anopheles and culex larva were collected and identified using
morphological features. Larvicidal susceptibility test were
carried out using WHO standard method and the mortalities
were observed after 24 hours and 48 hours of exposure.

Results: Higher mortality was observed in angpheles larvae
exposed to ethanol leaf extracts of C. citrates after 24 hours of
exposure (LC50 5.905mg/ml and LC90 16.241mg/ml)
compared to the ethanol leaf extract of Xamericana with the
lower motality after 24 hours of exposure (LC50 7.617mg/ml
and LC90 43.471mg/ml). Against culexlarvae, higher motality
was also observed in ethanol leaf extract of C. citrates after 24
hours of exposure (LC50 6.851mg/ml and LC90 25.678mg/ml)
compared to ethanol leaf extract X americana with the lower
motality after 24 hours of exposure(LC50 10.626mg/ml and
LC90 54.434mg/ml).

Conclusion: The result suggest that the ethanol leaf extract of
the plants used possessed significant larvicidal activities
against the angpheles and culex laeva. However, the C.
cifratus extract is more potent than that of the X Americana
extract. These show that they may be considered as natural
sources for the production of natural larvicides.

Keywords: cymbopogon citratus, Xxymenia americana,
anopheles, culex, laevae.
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. INTRODUCTION

osquitoes are the most important single group
I\/lof insects in terms of public health, which

transmit a number of diseases such as malaria,
filariasis, dengue and zika virus, causing millions of
deaths every year [28, 4]. Malaria is transmitted by
female anopheles mosquito from person to person.
Various species have been found to be the vectors in
different parts of the world. Anopheles gambiae complex
is the principal vector in Africa [7]. Vector control
strategies have traditionally focused on killing
mosquitoes using a variety of insecticides.
Environmental management (through reduction or
removal of mosquito breeding sites) has often been
used alongside chemicals or microbiological ovicides,
larvicides and pupicides [31] in areas where endemics
mosquito-borne diseases occur. The use of synthetic
insecticides has to be regulated given that the
development of insecticide resistance is widespread
and that there is concern regarding the damage of the
environment, effect on human health and non-target
organisms [21]. Hence there is a need to develop and
incorporate new alternative insecticidal agent.

In recent years, the emphasis on control of the
mosquito population has shifted steadily from the use of
conventional chemicals towards more specific and
environmentally friendly materials, which are generally of
botanical origin. Plant products have been used
traditionally by human communities in many part of the
world against the vector and pest species of insects
[25]. The plant derived natural products as larvicides
have the advantage of being harmless to beneficial non-
target organisms and environment when compared to
synthetic insecticides [27]. The demand for plant-based
insecticides is that they are non-toxic, easily available at
affordable prices, biodegradable and show broad
spectrum, target specific activities against various
species of mosquitoes. A lot of phytochemicals
extracted from various plant species have been tested
for their larvicidal actions against mosquitoes [25]. The
use of active toxic agent from plant extract as an
alternative mosquito control strategy was dated back to
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ancient time as such many studies on plant extract and
their active constituent compounds against mosquito
larvae have been carried out in different parts of the
world [16, 18]. Although, there are several reports on the
antibacterial effect of Ximenia Americana, there is dearth
of information on the larvicidal effect of the plant, thus
this work is aimed atcomparing the larvicidal effect of
ethanol leaf extracts of Cymbopogon ctratus and
Ximenia americana.

[1. MATERIALS AND METHODS

a) Plant identification and harvesting

The plant samples of C.citratus and X
americana leave were collected from the botanical
garden behind Aminu Kano Teaching Hospital (AKTH)
and Jibga Town in Bebeji Local Government Area (LGA)
Kano respectively. Each plant specimen was submitted
to the Herbarium division of Plant Science Department,
Bayero University Kano (BUK) and then identification
was confirmed in the laboratory according to Delziel [9].

b) Processing of samples to
residues

Harvested plant samples were washed with tap
water, a commercial detergent solution and rinsed again
with distilled water to remove all traces of pesticides
[33]. The leaves were then shade dried and electric
blender was used to grind the dried leaves of the plant
into powder at pharmacology laboratory, department of
Pharmacology, Bayero University Kano.

remove pesticides

c) Extraction of leaves component

The plant powder was extracted according to
the method of Anees [2], using soxhlet extraction
device. Fifty grams each of the plant fine powder of
Cymbopogon citratus and Ximenia americana were
extracted using the soxhlet extraction with ethanol as a
solvent. The solvent ethanol was then evaporated to
obtain ethanolic extract of the leaves using rotary
evaporator.

d) Phytochemical Screening

The plant extracts were analyzed for the
presence of Alkaloids, flavonoids,  saponins,
phytosteroids and tannins as described by Ngbede et
al. [22] and Amzad et al. [1].

i. Test for alkaloids

About 1g powder sample was mixed with 3ml of
ammonia solution in a conical flask. It was then allowed
to stand for 3 minutes to evaluate for free alkaloids.
Chloroform (10ml) was added to the conical flask,
shaken and then filtered. The chloroform was
evaporated from the crude extract by water bath and
Mayer's reagent (3ml) was added. Observation for
cream precipitate was done and result was recorded.

ii. Test for flavonoids
About 1ml of stock solution was taken in a test
tube, four drop of dilute NaOH solution was added. An
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intense yellow colour appeared in the test tube. It
became colorless upon addition of few drop of dilute
acid which indicate the presence of flavonoids.

iii. Test for saponins

About 1ml of stock solution was taken in a test
tube and diluted with 20ml of distilled water. It was
shaken by hand for 15minutes. Observation for foam
layer was done and the result recorded.

iv. Test for phytosteroids
About1ml of the crude plant extract was taken
and mixed with chloroform (10ml) and then equal
volume of concentrated sulphuric acid was added to the
mixture. Observation for colour change was done and
result recorded.

v. Test for tannins
About 3ml of the crude extract mixed with
chloroform and 1ml of acetic anhydride was added.
Finally, 1ml of sulphuric acid was added carefully by the
side of test tube to the solution. A green color shows the

presence of tannins.

vi. Test for resins

About 5ml of petroleum ether was added to 1g
of the powdered extract. Equal volume of copper
acetate solution was added and shaken vigorously, then
allow to separate. A green color indicates the presence
of resins.

e) Mosquito larval collection and identification

Anopheles larvae were collected from rice field,
and small temporary rain pools in Doko town Garki
L.G.A, Jigawa State, Northern Nigeria while Culex larvae
were collected from drainage behind provost office of
college of health sciences, Aminu Kano Teaching
Hospital, Kano. Larvae were collected by dipping
method using entomological larval spoons, plastic cups
and suitable containers. The larvae were processed at
site of collection, worms and other insects were
removed according to the method described by Cheah
etal., [6].

Morphological features such as presence or
absence of siphons, resting position to water surface
contained in taxonomic keys were used to identify the
Anopheles and Culex larvae as described by Gillies and
Coetzee [13].

) Transportation of mosquito larvae

Al specimen collected from a particular
breeding place was kept in a plastic bucket and labeled.
(Date and site of collection). The buckets were not filled
to the brim in other to allow air space for the larvae to
breath. The buckets were well covered before they were
transported to the laboratory [29].

g) Rearing of mosquito larvae

The collected larvae were kept inside in a
rearing bowl, at 270C. The larvae were fed daily with
yeast according to WHO [34].



h) Larvicidal effect of the plant extracts

The efficacy of the plants extracts as larvicides
against the Anopheles and culex mosquito larvae were
evaluated in accordance with guidelines of World Health
Organization (WHQO) standard method [34]. Ten milliliter
(10 ml) of the solution for each concentration 30mg/ml,
20mg/ml, 10mg/ml and 5mg/ml was placed in a small
plastic container, mixed thoroughly with 90 ml of distilled
water. Batches of 25 matured larvae in four replicates
were exposed to each of test concentrations. During the
period of exposure larvae were fed with yeast [34]. The
control contains 100 ml of distilled water with 0.2 ml of
ethanol.

i) Determination of mortality

The effect of each plant extract was carefully
monitored. Larvae were considered dead if they were
unable to move after touching with a needle. Moribund
larvae were unable to rise to the surface when the water
was disturbed. The mortality was observed counted and
recorded after 24 and 48 hours of exposure and the

percentage mortality was computed using the
expression below according to WHO [34].

Number of dead larvae
Percentage Motality = 100

x
Numberof larvae introduced

using SPSS 20 software to calculate LCy, and LCgy
values to determine lethal concentrations of the plant
extracts on mosquito larvae at 24 and 48 hours of
treatment. Analysis of variance (ANOVA) and a two
tailed type one t- test was used to determine whether
there exists a significant difference in the mean mortality
over the period of observation with the 5% confidence
interval.

I11. RESULTS

a) Phytochemicals constituents of the plants extract

The result shows the  phytochemical
constituents of the C. citratus and X. americana leave
extracts. As shown on table 3.1, C. citratus contains
alkaloids, saponins, flavanoids, phytosteroids, tannins
and resins while X. americana contains saponnins,
flavanoids, tannins and resins only, it does not contain
alkaloids and phytosteroids.

j)  Statistical analysis
The statistical tools used in this study include;
Arithmetic mean to get the average number of dead
larvae and percentage mortality as well Probit Analysis
Table 3.1: Phytochemical constituents of the plants extracts
Plants Alkaloids | Saponins | Flavonoids | Steroids | Tannins | Resins
C. citratus + + + + + +
X.americana - + + - + +
+: Phytochemical presence,
-: Phytochemical absent.

b) Larvicidal activities of plants extracts against
Anopheles larvae

The result shows the larvicidal effects of C.
citratus and X. americana against Anopheles larvae. At
concentration of 5mg/ml C. citratus shows 45% mortality
after 24 hours and 65% mortality after 48 hours of
exposure. At concentration 10mg/ml it shows 73%
mortality after 24 hours and 87% after 48 hours. At
concentration of 20mg/ml it shows 90% mortality after
24 hours and 100% after 48 hours. At concentration of
30mg/ml it shows 99% mortality after 24 hours and
100% after 48 hours while X. americana on the other
hand shows 38% mortality after 24 hours and 53% after
48 hours at concentration of 5mg/ml. At concentration of
10mg/ml it shows 54%% mortality after 24 hours and
69% after 48 hours. At concentration of 20mg/ml it
shows 72% mortality after 24 hours and 92% after 48
hours. At concentration of 30mg/ml it shows 85%
mortality after 24 hours and 100% after 48 hours. There
is significant association between Anopheles larvae

mortality and the concentration of the extracts at
P<0.05.
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Table 3.2: Larvicidal effects of plants extracts of against Anopheles larvae

Plant type Concentration Percentage Mean Mortality
(mg/ml) 24 hours 48 hours
Control 25 0 0
C. citratus 5 25 45.00+2.00 65.00+3.83
10 25 73.00+2.00 87.00+2.00
20 25 90.00+2.31 100.00+0.00
30 25 99.00+2.00 100.00+0.00
P- value 0.0000 0.0000
X. americana 5 25 38.00+2.31 53.00+2.00
10 25 54.00+2.31 69.00+3.83
20 25 72.00£3.27 92.00+0.00
30 25 85.00+2.00 100.00+0.00
P- value 0.0000 0.0000

c) Larvicidal activities of plants extracts against Culex
larvae

The result shows the larvicidal effects of C.
citratus and X. americana against Culex larvae. At
concentration of smg/ml C. citratus shows 37% mortality
after 24 hours and 67% mortality after 48 hours of
exposure. At concentration 10mg/ml it shows 68%
mortality after 24 hours and 90% after 48 hours. At
concentration of 20mg/ml it shows 83% mortality after
24 hours and 100% after 48 hours. At concentration of
30mg/ml it shows 92% mortality after 24 hours and

100% after 48 hours while X. americana on the other
hand shows 28% mortality after 24 hours and 40% after
48 hours at concentration of 5mg/ml. At concentration of
10mg/ml it shows 47% mortality after 24 hours and 67%
after 48 hours. At concentration of 20mg/ml it shows
67% mortality after 24 hours and 84% after 48 hours. At
concentration of 30mg/ml it shows 81% mortality after
24 hours and 100% after 48 hours. There is significant
association between Anopheles larvae mortality and the
concentration of the extracts at P<0.05.

Table 3.3: Larvicidal effects of plants extracts of against Culex larvae

Plant type Concentration Percentage Mean Mortality
(mg/ml) 24 hours 48 hours
Control 25 0 0
C. citratus 5 25 37.00+2.00 67.00+2.00
10 25 68.00+4.62 90.00+2.31
20 25 83.00+2.00 100.00=0.00
30 25 92.00+0.00 100.00+0.00
P- value 0.0000 0.0000
X. americana 5 25 28.00=0.00 40.00+0.00
10 25 47.00+2.00 67.00+2.00
20 25 67.00+2.00 84.00+0.00
30 25 81.00+2.00 100.00=0.00
P-value 0.0000 0.0000

d) Comparative larvicidal effects of plants extracts
against Anopheles larvae

At concentration of 5mg/ml C. citratus shows
45% mortality while X. americana shows 38% with a p-
value of 0.8184 after 24 hours of exposure and after 48
hours C. citratus shows 65% while X. americana shows
53% with a p-value of 0.0000.At concentration of
10mg/ml C. citratus shows 73% mortality while X
americana shows 54% with a p-value of 0.8184 after 24
hours of exposure and after 48 hours C. citratus shows
87% while X. americana shows 69% with a p-value of
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0.8184. At concentration of 20mg/ml C. citratus shows
90% mortality while X. americana shows 72% with a p-
value of 0.5825 after 24 hours of exposure and after 48
hours C. citratus shows 100% while X. americana shows
92% with an undefined p-value. At concentration of
30mg/ml C. citratus shows 99% mortality while X
americana shows 85% with a p-value of 1.0000 after 24
hours of exposure and after 48 hours C. citratus shows
100% while X. americana shows 100% with an undefined
p-value.



Table 3.4: Comparative larvicidal effects of plants extracts against Anopheles larvae
Concentration of plant extract (mg/ml)
Concentration of plant extract (mg/ml)
Plant type Time (hrs) 5 10 20 30
C. citratus 24 45.00+2.00  73.00=2.00 90.00+2.31 99.00+2.00
X. americana 38.00+2.31 54.00+2.31 72.00+£3.27 85.00+2.00
P-value 0.8184 0.8184 0.5825 1.0000
C. citratus 48 65.00+3.83 87.00+2.00 100.00+0.00 100.00=0.00
X. americana 53.00+2.00 69.00+3.83 92.00+0.00 100.00+0.00
P- value 0.0000 0.8184 - -

e) Comparative larvicidal effects of plants extracts on
Culex larvae

The result shows the comparative larvicidal
effects of C. citratus and X. americana against Culex
larvae. At concentration of 5mg/ml C. citratus shows
37% mortality while X. americana shows 28% with a p-
value of 0.0000 after 24 hours of exposure and after 48
hours C. citratus shows 67% while X. americana shows
40% with a p-value of 0.0000.At concentration of
10mg/ml C. citratus shows 68% mortality while X

90% while X. americana shows 67% with a p-value of
0.8184. At concentration of 20mg/ml C. citratus shows
83% mortality while X. americana shows 67% with a p-
value of 1.0000 after 24 hours of exposure and after 48
hours C. citratus shows 100% while X. americana shows
84% with an undefined p-value. At concentration of
30mg/ml C. citratus shows 92% mortality while X
americana shows 81% with a p-value of 0.0000 after 24
hours of exposure and after 48 hours C. citratus shows
100% while X. americana shows 100% with an undefined

americana shows 47% with a p-value of 0.2025 after 24  p-value.
hours of exposure and after 48 hours C. citratus shows
Table 3.5: Comparative larvicidal effects of plant extractagainst Culex larvae
Concentration of plants extract (mg/ml)
Plant type Time (hrs) 5 10 20 30

C. citratus 24 37.00=2.00 68.00+4.62 83.00+=2.00 92.00+0.00
28.00=0.00 47.00=2.00 67.00+2.00 81.00+=2.00 X americana
P-value 0.0000 0.2025 1.0000 0.0000
C. citratus 4867.00£2.00 90.00%2.31 100.00=0.00 100.00+0.00
X. americana 40.00=0.00 67.00=2.00 84.00=0.00 100.00+0.00
P- value 0.0000 0.8184 - -
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Figure 3.1: Percentage mortality of anopheles in plants extracts
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Figure 3.2: Percentage mortality of culex in plants extracts

) LCsand LCy, of plants extracts on Anopheles larvae
The result of probit analysis on Anopheles
larvae to different concentration of C. citratus after the
period of exposure showed that the lethal concentration
capable of killing 50% of the larvae LCyq, after 24 and 48
hours were 5.095 and 3.731mg/ml and LCq, were 16.241
and 9.391mg/ml respectively. While for X. americana
LCgowere 7.617 and 5.377mg/ml and LCywere 43.471
and 16.911mg/ml after 24 and 48 hours respectively.
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g) LCsand LCy, of plants extracts on Culex larvae

The result of probit analysis on Anopheles
larvae to different concentration of C. citratus after the
period of exposure showed that the lethal concentration
capable of killing 50% of the larvae LCy, after 24 and 48
hours were 6.851 and 3.7741mg/ml and LCg, were
25.678 and 8.584mg/ml respectively. While for X
americana LCgwere 10.626 and 6.534mg/ml and
LCqowere 54.434 and 20.130mg/ml after 24 and 48
hours respectively.

© 2022 Global Journals

Global Journal of Science Frontier Research (C) Volume XXII Issue II Version I E Year 2022



A COMPARATIVE STUDY ON THE LARVICIDAL EFFECT OF ETHANOL LEAF EXTRACTS OF CYMBOPOGON CITRATUS
(LEMONGRASS) AND XIMENIA AMERICANA (SEA LEMON) ON ANOPHELES AND CULEX LARVA

Table 3.8: LCspand LCq, of plants extracts on Culex larvae

Plants Times (hrs) LCgy(mg/ml) LCgy (Mmg/mi)

C. citrates 24 6.851 25.678
48 3.774 8.584

X. Americana 24 10.626 54.434
48 6.534 20.130
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Figure 3.5: LCg, of extract of the plants against culex larvae
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[ V. DiscussioN Researchers such as Hasim et al.[14], identified the

same phytochemicals in C. citratus. Egunyomi et al. [11]

Result of the phytochemical consitituents C.  worked on the phytochemical component of Nigerian
citratus show that it contains alkaloids, saponins, medicinal plants and found the above mentioned active
flavanoids,  phytosteroids, tannins and resins. components in Citrus sinensis and C. citratus. Otabor et
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al.[24]also reported the presence of the above
components in the methanolic extract of C. citratus.
However, X americana contains saponnins,
flavanoids, tannins and resins only, it does not contain
alkaloids and phytosteroids which is in line with the
findings of Shagal et al. [32], Ogunleye and Ibiotoye [23]
also reported the absence of alkaloid in X. americana.
This variation may be due to geographical location and
soil type. More so, Phytochemicals are biologically
active, naturally occurring chemical compounds found
in plants, they protect plants from diseases, damage
and also contribute to the plants colour, aroma and
flavor [30]. Insecticidal effects of plants extracts vary not
only according to plant species, mosquito species,
geographical variation and plant part used, but also due
to method of extraction followed and the polarity of the
solvent used during extraction, Phytochemicals are
extracted either from the whole body of little herbs or
from various parts like fruits, leaves, stem bark and roots
etc of larger plants or trees. In all cases where the most
toxic substances are concentrated are usually extracted

for mosquito control [3].
From the mortality biocassay of the ethanolic

leaves extract of C. citratus and X. americana shows a
proven larvicidal effect against both the mosquito larvae
tested  (Anopheles and Culex) at different
concentrations. The highest concentration of 30mg/ml
from C. citratus shows 99% mortality within 24 hours of
exposure against Anopheles larvae while against Culex
larvae the same extract at same concentration shows
92% mortality. Similarly, other concentrations, 20mg/ml
and 10mg/ml shows almost 100% mortality on both
Anopheles and Culex mosquito larvae after 48 hours of
exposure with the same plant extract. The 5mg/ml
concentration shows 65% mortality against Anopheles
larvae and 67% mortality against Culex larvae after 48
hours of exposure with the same plant extract.

In contrast, the highest concentration (30mg/ml)
of X. americana leave extract shows 85% mortality within
24 hours of exposure against Anopheles larvae and 81%
against Culex larvae. Other concentrations, 20mg/ml
and 10mg/ml shows more than 50% mortality against
both Anopheles and Culex mosquito larvae after 48
hours of exposure with the same plant extract.

The leaves extract of C. citratus and X
americana were found to be effective in kiling the
mosquito larvae, but C. citratus extract have more effect
on the larvae compared to X. americana extract. The
results of larvicidal activity showed that the percentage
mortality of larvae increases with the increase in
concentration of the extract with prolong exposure to
treatment. However, in all the experiments no mortality
was recorded in the control group which shows that the
mortality observed in treating the larvae with extract is
due to the presence of some active ingredients that are
proven to have some larvicidal properties against
mosquito larvae as described by Anupam et al., [3].

Higher percentage mortality was observed on anopheles
larvae than on culex larvae which could be as a result of
their breeding habitat, Anopheles larvae breed in a fresh
water that are free of pollutant, therefore find the plant
extracts more toxic than Culex larvae which breed in a
stagnant water containing pollutants and other toxic
substances, therefore they are more resistant to the
plant extracts. The comparison of percentage mean
mortalityof larvae in extract of C. citratus and that of X.
americana showed significant difference at various
concentrations and hours of exposure while some
showed no significant difference at all concentration and
hours of exposure. This could be due to the possession
of various phytochemicals constituents that are
responsible for the larval mortality, some of these
constituents are common within the plants while some
are not, therefore the variation in the percentage
mortality of the larvae could be as a result of the
phytochemical constituents present in the plants. The
result of this research shows that leave extracts of X
americana has larvicidal effect on mosquito larvae and it
could be due to the presence of secondary metabolites
present in the plant such as flavonoids, saponins,
tannins, and resins. Flavonoids have been reported to
has insecticidal properties acting as a mitochondrial
poison, which blocks the electron transport chain and
prevent energy production (Musau et al., 2016).
Flavonoids have also been reported to inhibit
Acetylcholinesterase, act as an insect growth regulator
and antifeedant (Jagruti et al., 2014). Saponins on the
other hand are freely soluble and can be extracted in
both aqueous and organic solvents and perform their
action by attacking the cuticle membrane of the larvae,
eventually disturbing the membrane which is the main
cause for larval death [15].

However, in this study probit analysis shows
that C. citratus has the highest effects against
Anopheles and Culex larvae with LC, 5.905mg/ml and
LCqy 16.241mg/ml while against Culex larvae with LCq,
6.851mg/ml and LCgy 25.678mg/ml. The result shows
that C. citratus has the least concentration required to
kil 50% and 90% of the larvae within 24 hours of
exposure, compared to X. americana which has the least
effect by having the highest concentration required to kill
50% and 90% of the larvae within the time of exposure
with LCg 7.617mg/ml and LCy, 43.471mg/ml against
Anopheles larvae while LCg 10.626mg/ml and LCg,
16.241mg/ml against Culex larvae. Ebe et al. [10] in their
findings also revealed that C. citratus have some
larvicidal effects when tested against Anopheles
gambiae, Aedes eagypti and Culex quinquefaciatus.
Musa et al.[19] also revealed that C.citratus have some
larvicidal and insecticidal effect when tested against
Anopheles mosquitoes. Several researchers studied the
components of essentials part of plants such as bark
[15] oil from the leaves [19] etc against different species
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of insects which were proven to have some insecticidal
and larvicidal properties.

However, the nature of the bioactive
components of plants activities depend on the nature of
the solvent used during the extraction. In this study
ethanol was used which is among the good solvent for
extraction of polar organic compounds. Different
compounds have been found to be present in the plants
used such as flavonoid, alkaloid, saponin, tannin, resin
and phytosteroid which have some insecticidal
properties. Furthermore, Eliman et al.,[12] suggest that
the use of plants available stand a better option when
compared to chemicals for the control of mosquito
larvae as the affect non-target organisms and
environmental hazards.

V. CONCLUSION

Plants derived natural products possess a
number of phytochemicals that have been proven for
larvicidal effect against mosquitoes and that they are
non-toxic, easily available at affordable prices,
biodegradable and show broad spectrum, targets
specific  activities. The result for phytochemical
screening indicated that alkaloid, flavonoid, saponin,
tannin, steroid and resin were present in C.citratus while
alkanoid and steroid were absent in X. americana. The
leaves extract of C. citrates kills more mosquito larvae
than that of X. americana. Therefore, in this study it was
concluded that the leaves extract of C. citrates was
found to be more effective against both species of
mosquitoes exposed (Anopheles and Culex) compared
to the leaves extract of X. americana. The higher
mortality of the mosquito larvae recorded with C. citrates
maybe due to the presence of more bioactive
compounds found in it compared to X. americana.

This study shows that treating the larvae with
plant extracts prevent them from molting to pupae while
in the control group the larvae successfully molted and
emerged into larvae.
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