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Screening of Medical Plants Extracts for Larvicidal Activity against

Culex quinquefasciatus (Diptera: Culicidae)
Pisit Poolprasen,1* Weerayut Pamaz, Yutlasak Cham‘rrilhﬁ Wisanu Thcmgchai4

ABSTRACT

INTRODUCTION: Culex quingusfasciatus (F. Cut |C|dae) is involved in transmission of the filarial
nematode, Wuchereria bancrofti, which is a seriously problem in several tropical and subtropical countnes
Piant extracts, especially essential cils have been used as mmor natural resource of insecticides. They
constitute a good source of bioactive compounds that are b|odegradabie into nontoxic products, To ‘evaluate
the larvicidal effects of the different plant extracts, Cx. qumquefasc:atus larval stage were tested in this study.
METHODS: Efficacy of 21 essential oils extracted from steam distilfation was screened against ﬁ}eriél vector,
Cx. quinquefasciatus, for their larvicidal activity in a preliminar:y:rs'tudy. The 3rd—4th instar larvae of Culex
mosquitc were exposed 1o extracied oils at different concentration’;s (25, 50, 75 and 100 ppm). RESULTS: Of
these, nine oils viz. kaempfer oil, holy basil oil, chinese chives oil‘,i'fg‘j'aianga oil, turmaric oil, dark blue temu ail,
citronella grass oil, kaffir ime oil and sweet basil oif exhibited 100“/_; :larvicidal activity at 1,000 ppm. These nine
oils were screened further against Cx. quinquefasciatus, for their lésir'vicial effect at different concentrations (25,
50, 75 and 100 ppm). Percentage mortality was determined after 24 hours exposure. The highest potential was
established from kaempfer, followed by turmaric, holy basil, chinese chives, galanga, dark blue temul, kaffir
iime, citronella grass and sweet basil, with LCqy values of 13.29, =17.54, 18.74, 20.59, 25.18, 25.93, 63.22,
$8.34 and 71.38 ppm, respectively. CONCLUSION: Regarding these results, these oils could be used to

deveiop a new formulation to control mosquito-borne disease vectors.
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INTRODUCTION

Mosquitos (Diptera: Culicidae) are the
mosl efficient vectors which transmit pathogens
causing human malaria, dengue, yellow fever,
encephalitis and other mortal

1983).

fifariasis, viral

diseases Interestingly, Culsx

(Service,
quinguefasciatus Say, commonly known as the
southern house mosquito, is extensively distributed
in tropical and subtropical zones and closely
related to human habitation because of its
anthropophilic, endophilic blood feeding habits and
1993),

Africa and Southeast Asia, Cx. guinquefasciatus

breeding sites (Forattini et al., In tropical
play a vital role of transmission of the filarial

nematode, Wuchereria bancroffi {Foster and

Watker 2002). Moreover, previous environmental
ohservation from Thailand reperted that insufficient
disposal of human waste together with waste water
provide main Cx. gquinguefasciatus breeding sites
that are always found in a big city i.e. Phitsanulok
province (Pumidonming et al., 2005).

Synthetic insecticides have been widely
used for contraliing mosquito populations over the
past years. Nonetheless, resistance to insecticides,
lethal effects on non-target organisms, and human
loxicity are some undesirable effects caused by
these methods (Lliinas et al., 2010; Prakash and
Rao, 1997). The develcpment of biologically aciive
materials for mosquitocides that do not confer
cross-resistance  to  present  insecticides s
constantly needed. Therefore, the use of natural
products represents an alternative pest conirol
method. F’iants and their derivatives have been
recognized as an important natural resource of
insecticides (Prakash and Rao, 1997). Extracts
from planis, especially essential oils have been
extensively used as minor natural resource of

insecticides. They constitute a rich scurce of
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bloactwe cornpo'E nds tha ,.a.re bzodegradable and
poter;t:aly sultaele for use fo control mosqultoes
(Batallan et al 2010 2013) Botanrcal mSecnczdes
their’ Iarwc;dal agamst

for propertxes

used
mosquxto—borne disease vectors ‘are ecefrrendly
oe :aluate the iarvnmda

Cx

(Kausm and Saini,

the different extracts

effects of pfant

qurnquefascratus Iarva] stage were tested Jn thls

study

: METER!ALS AND METHODS
Extractron of essentral orI IR ;

For p!ant matenals 21, medu:al plant
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(Table 1) All plant oxls were extracted rn Iaboratory
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replicates were done with 10 larvae per replicate
for each concentration {WHO, 1981). For
preliminary screening 1,000 ppm of the respective
ails were used against Cx. quinguefascialus, the
selected active oils were screened at 25, 50, 75
and 10C ppm against this mosquito species (Table

2).

Statistical analysis

The mortality data were subjected to log
probit regression analysis (Finney, 1971) to
determine the median lethal concentrations (LCgo}
and 90% lethal concentration (LCgy) to kill 50
percent of the treated larvae. The percentage of
larval mortality was caleulated and when control
mortglity ranged from 5-20% it was corrected using
Abbott's formula (Abbotl, 1925). LCs and LCy
values were calculated by Probit regression {SPSS

17.0).

RESULTS AND DISCUSSION

in the preliminary screening 21 essential
oils wera screened against Cx. quinguefasciatus in
order to select effective oils on the basis of
larvicidal property for further study against Cx.
quinguefasciatus. The results showed that
jarvicidal bicassay increased with increased
dosage in all trials. However, it was observed that
nine oils viz. kaempfer oil, holy basii oil, chinese
chives oil, galanga cif, turmaric oll, dark blue temu
cii, citronella grass cil, kaffir ime (pesl) oil and
sweet basil oil showed 100% larvicidal activity.
Besides these, eucalyptus ocils showed 83.33%
larvicidal activity. Among the 21 olls, peanut oil
exhibited the least larvicidal effect (Table 1).

The oils which exhibited percent larvicidal
effect were evaluated against Cx. quinguefasciatus
for lheir larvicidal activity. Among the oils tested

against Cx, quinquefasciatus, the most promising
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stated that the development of peshmde resnstance
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Table 1. Preliminary screening of selected essemlal 0|Is agamst Cufex qumquefasc;atus' ) I‘f} :.::,
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Botanicai‘_Naﬁfie :

Lannc:dal Act:wty_of 1, GOO

Common Name Part Used i
ppm at 24 {%)

1. Kaempfer Roots Boesenbergia ro:fUnd:af "10Q i :
2. Holy basil Leaves Ocimum sancturjﬁ:" i ';51'00
3. Chinese chives Leaves Alfium tubemsuﬁ o F 001,3.
4. Galanga Reots Alpinia galanga’ ; | . 100
5. Turmaric Roots Curcuma longa i 100‘»;"
6. Dark blue temu Roots Curcuma aerugin’bsa . 100\
7. Lemongrass Stems Cymbopogor citrai‘ué “46 67
8. Citronella grass Stems Cymbopogon narda?s’ e ‘ 109' !
9. Kaffir ime Leaves Citrus hystrix 7667

Peels 100
10. Lime Peels Citrus aurantifolia 6.
11. Hairy basil Leaves Qcimum canum .
12. Eucalyptus Leaves Eucalyptus giobulbs
13, Kitchen mint Leaves Metha cordifolia: |
14. Sweet basil Leaves Ccimum basiﬁcw:n. o
15, Sesami Seeds | Sesamum indicufn .

Seeds |} .
18, Kusom Seeds Schigichera ofeojzsa;
17, Peanut Seeds Arachis hypogae’gaj :
18. Coconut Seeds Cocos nucr'fera'”fﬁ_ P
19. Avocadc Pericarps Persea amerr'ca_r!?é '
20. Green bean Seeds Vigna radiata L
21. Betel nut Seeds Areca catechu | o

Mean of 3 replicates with 10 larvas per replicate (n = 30).
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Table 2, Lervicidal activity of the selected plant oils égainst Culex quin’qqefaéfciétus

95% Confidence limit.

Plant Oils LC,, (ppm) — - LCgo (ppmj
- Lower ‘ Upper o

1. Kaempfer 13.29 So7e 20.68 3120
2. Turmaric ol 17.54 73 2372 3826
3. Holy basil oil 18.74 561 2368 L. 33.26
4. Chinese chives oil 2058 SRR, 253 . oarar
5. Galanga o 25.18 Ciie2r U0 2989 143.46
6. Dark blue temu oil 265.93 1263 . 3651 o f15258
7. Citroneila grass oil 63.22 o 4474 . | . 73.80 L 1192.55
8. Kaffir lime o 68.34 2817 Cagod0 . 46748
9, Sweet basil oil 71.38 53.60 116.43 339.04

Each experiment is replicated with three times with 10 larvae for each replicate (n

employed for larvicidal activity.

= 30)."Probit analysis was

CONCLUSION

A larvicidal bicassay was carried to
evaluate the larvicidal activity of medical plant
extracts against Culex quinquefasciatus. Of all’ 21
essential ocils, nine plant oils showed goocd
larvicidal property with the LCgy ranging from of
13.29-71.38 ppm. Based on the mortality rate, the
concentration of 100 ppm of all plant cils had the
highest insecticidal efficacy on mosquito larvae
with 100% after 24 hours of exposure. Larvicidal
activity increased with increased dosage in all
trials. The results reported hara open the possibility
of further investigations of efficacy on its larvicidal
property of natural product extract, In order to
achieve the best yield with good quality and
quantity, the most suitable procedurs should be

determined.
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