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Abstract
Mosquitoes are the vectors of the major infectious diseases of Public Health concern such as Malaria,
Dengue, Lymphatic filariasis, Yellow fever, Chikwungunya and Zika virus causing morbidity and
mortality in tropical and subtropical Africa and the present practice of using synthetic chemical
insecticides to control mosquito vectors have result in the development of serious resistance, persistent
pollution and damaging the ecosystem. This work reviewed the adulticidal activities of some plants
extracts and oils: Lemon grass (Cymbopogon citratus), Spear mint (Mentha piperita), Lemon basil
(Ocimum citriodorum), Coffee senna (Senna occidentalis), Purple dead-nettle (Lamium purpurium), and
Ginger (Zingiber officinale) leaves extracted with different solvents and were established as effective
bio-insecticide against different genus and species of mosquitoes which can be used as an alternative
means of controlling the population of mosquito vectors that would be environmentally safe and support
the ecosystem. According to the established results reviewed in this work, different solvent extracts of
Lemon grass (Cymbopogon citrates), Spear mint (Mentha and Coffee senna (Senna occidentalis) were
observed to possess high adulticidal activities against different species of mosquitoes. Therefore, we
conclude that the activities of plant extract against mosquito species depend on the solvent used in
extracting the phytochemicals responsible in the responses. We recommended the use of these plants
extract as bio-insecticide against mosquito vectors.
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Introduction
Insecticides of plant origin have been tested to be specific in action against target insects and
are non toxic on the ecosystem and man as compared to the chemical compounds (Jeyabalan et
al., 2003) [12]. The Plants Phytochemical compounds have the potentials to kill and repel
insects and also serve as deterrents to other insects, this is also projected as next generation
alternative of mosquito control and intervention programmes (Chalannavar et al., 2013) [5].
Insecticidal activities of botanical extracts have been reported against various mosquito
species: Aedes, Anopheles and Culex but their adulticide action on the total life cycle stages of
mosquitoes is still not clearly understood (Kandaswamy et al., 2012) [14].
Plants extracts from varieties of plants including species of Ocimum spp. (Tawatsin et al.,
2001) [34], Lantana camara and Mentha species (Ansari, 2000) [1] Eucalyptus species (Collins
and Brady, 1993) [6], Vitex rotundifolia (Grayson, 2000) [8], Palargo species (Matsuda et al.,
1996) [17], Curcuma sp. (Pitasawat et al., 2003), species of Conyza, species of Tetradenia, and
species Tarchononathu Lippia, species of Plectranthus (Omolo et al., 2004) [20], have been
demonstrated to exhibit good insecticidal and repellent activities against mosquitoes.
Larger number of human Population in this world of about 80% depends largely in plants for
its health care control of infectious and non infectious diseases (Werka et al., 2007) [36].
Therefore, plants extracts are gaining acceptance in providing alternative majors in vector
control of diseases and arboviruses due to their non toxicity, specificity, and are safe to the
environment and ecosystem and have lesser effects to the flora and fauna (Ormancey et al.,
2000) [21].
Lemons Grass Cymbopogon citrates. Spreng
Cymbopogon citratus (Lemon grass): The name Cymbopogon was originally derived from the
ancient Greek words kymbe (boat) and pogon (beard), referring to the beautiful green flower
with a spike arrangement (Plants, 2003) [28].
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number of species getting to about 65 (Paton et al., 2005) [24].
The leaves of the members of this family have a fragrance
lemon scent; they are highly aromatic and economically
important. Ocimum citriodorum is a hybrid of the O.
basilicum L. O. americanum L. The essential oils and extracts
composed of terpenoids (Padma et al., 1999) [23]. However,
the presence of flavonoids has also been reported by other
researchers. The scent of this plant makes it useful as
culinary, cooking purpose and ornamental herb. Some species
of Ocimum have been shown to have insecticidal and
antioxidant and anti microbial properties (Juliani and Simon,
2002) [13].

Citratus means lemon with scent leaves. C. citratus is
originally a native of southwestetn Asia and now grows
rapidly and widely around the globe mainly in the Africa, subtropical, tropical and savannah regions (Gupta and Jain, 1978)
[9]
. It is a grass that grows perennially with infusions in the
leaves that are used in various purposes such as in medicine as
antimicrobial, anti-inflammatory and as sedative as well
(Negrelle and Gomes, 2007).
Adulticidal activities of lemon grass
Lemon grass has since been used in ancient period to protect,
kill and repel blood feeding insects such as mosquitoes in the
history of human home habitation and even now in many
countries people use this plant parts for protection against
mosquitoes, midges and other flying arthropods
(Karunamoorthi et al., 2008). Extract from Cymbopogon
species (C. citratus, C. martini, C. nardus) were tested both in
the field and laboratory to be very effective against Culex
quinquefasciatus and Anopheline mosquitoes (Ansari and
Razdan,1995) Cymbopogon species was also found to
inhibited some life cycle development phases of Aedes
aegypti mosquito– an arboviruses vector of dengue and
yellow (Osmani and Sighamony, 1980) [22]. The citrus from
the C. extract and oil was also found to be effective against
Musca domestica L. (Rani and Osmani, 1980) [31]. More
recently in a study by Siriporn and Mayura (2011) reveals that
Cympodogon citratus reveals higher motality rates of (100%)
against Cx. quinquifaciatus, An. dirus. and Ae. aegypti.

Adulticidal properties of lemon basil (Ocimum Sanctum)
The adulticidal activity of Ocimum sactum have also been
reported to have caused morphogenetic aberration and growth
regulation against 4th instar larvae of An. stephensi, Similarly,
in the same study, the extracts of 200 mg of Ocimum sactum
have also been reported to stopped the post embryonic
development of the An. stephensi larvae. In this study also, the
O. basilicum have been found to be more active and cause
high mortality in low concentration than O. sanctum. The
eugenol extracted from O. sanctum induces 100% mortality at
the concentration of 0.003ml/43.0cm3 in 30-35 min while
methylchavicol extracts of O. basilicum causes 100%
mortality at the concentration of 0.003 ml/43.0cm3 An.
stephensi, Aedes aegypti and Cx. quinquefaciatus in 10-20
mins (Bhatnagar et al., 1993) [13].

Spear Mint Mentha piperita L.
Plants of this genus Mentha are members of the family
Lamiaceae. They comprise about 19 different species and 13
various hybrids (Peeyush et al., 2011) [26]. They are
commonly known with their mint name as pepper mint which
distinguishes them from other plants and which gives them
such an aromatic smell (Punit and Mello, 2004) [29]. They
grow faster and occupy a grater spaces in the surroundings
and respond a adaptive to a variety of weather and climatic
conditions.

Coffee Senna Senna occidentalis L.
Coffee senna also called weed that stinks or some called it
“fedegoso” a member of the family Caesalpiniaceae and
subfamily Caesalpinioideae. This plant has long been used the
ayurvedic believes in India as it has a huge medicinal
purposes and importance (Arya et al., 2010) [2]. Several
species of Senna species survives as an annual herb in
temperate warm areas to annual shrub and that exhibits a
short-lived perennial shrub nature (Holm et al., 1997) [10]. It
usually matures at a height of about 0.5 to 2.0m. Coffee senna
produces a hard, tap root with relatively few branches and
penetrates down the soil (Stevens et al., 2001) [33].

Adulticidal activities of Spear mint Mentha piperita
Adulticidal activities of extracts of Mentha piperita against
mosquito vectors of diseases such as malaria, dengue, yellow
fever, and viral encephalitis have been reported by (Nerio et
al., 2010) [19]. Rim and Jee, (2006) [32] and Pavela, (2008) [25]
both studies reported that Mentha piperita extracts are most
effective against adult stage of C. quinquefasciatus with over
97% adult mortality when applied on contact and topical
toxicity bioassay in laboratory. Yang et al. (2005) [37] found
out that the adulticidal activity of M. piperita extract against
Culex quinquefasciatus in a fumigation study in laboratory
reveals 97% mortality after 24 hour exposure period.
Moreover, in a study by Pavela (2008) [25] reveals that the
insecticidal activity of several extracts of Mentha species such
as (M. pulegium L., M. citrata Ehrh, M. spicata L.) against
Musca domestica in a laboratory fumigation conditions and in
a topical application bioassay. M. pulegium extract reveals the
LD50-4.7 g/cm2 and become the most effective extracts while
the remaining Mentha species were found to be effective at
moderate rate.

Adulticidal properties of Coffee Senna Senna occidentalis
The adulticidal activities of Senna occidentalis have been
mentioned in the work of many researchers. Malviya and
Sharma (2013) [16] mentioned the insecticidal potentials of
Senna occidentalis among with several medicinal and
pharmacological benefits of the plant. In another study by
Deepak et al., (2014) [7] the results obtained in the larvicidal
activity of Senna occidentalis leave extract of petroleum ether
and N-butanol against the larvae of Cx. quinquefasciatus
results in 100% mortality at the concentration of 200 and
300 ppm (parts per million) respectively.
Ginger Zingiber officinale L.
Ginger (Zingiber officinale) a member of the family
Zingiberacae and popular popular spices that is used in all
countries of the world. This perennial and creeping plant
exhibit a long and elaborate leaves, yellowish and much times
green flowers and with thick and strong rhizome. The root is a
storage type and posses a pungent like taste. Ginger has
widely been accepted because of its long history of medicinal
importance for a century. It has also been reported by several

Lemon Basil Ocimum sanctum L.
Lemon Basil is a member of family Lamiaceae comprising a
82
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studies to possess a wide spectrum of botanical activities
(Iqbal et al., 2006) [11].
10.
Adulticidal activities of Ginger Zingiber officinale
Ginger has historically been reported as a medicinal plant but
few works were reported for its insecticidal properties against
adult mosquito vectors (Veena et al., 2005) [35]. Ginger
(Zingiber officinale; Zingiberaceae) and lemon grass
(Cymbopogon citratus; Poaceae) were evaluated in a study by
Pushpanathan et al. (2008) [30]. for their larvicidal activity
against Culex quinquefasciatus and Aedes albopictus and
found a moderate percentage mortality of 40% after 24hour
exposure.

11.

12.

13.

14.

Conclusion
In conclusion, various plants extracts and essential oils have
been established to cause mosquito mortality due to the
presence of phytochemicals in the plants. This review found
that the activity of the plant extracts is relative to the type of
extracting solvent used which is responsible for the
bioactivity of the extract against various species of Anopheles,
Aedes, and Culex mosquitoes. All the reviewed plants show
the bioactivity at different percentage of mortality and at
different doses.

15.

16.
Recommendation
We recommended these plants extract and essential oils that
should be used to formulate bio-insecticide against different
species of mosquito vectors for effectiveness in control and
intervention measures.
More plant species should be screened to identify a large
number of plants that could be potentially useful in mosquito
control in the attempt to avoid resistance in mosquitoes as it
observed in the synthetic insecticides.

17.

18.

Reference
1. Ansari MA. Relative efficacy of various oils in repelling
mosquitoes. Ind. J malarial. 2000; 32:104-111.
2. Arya V, Yadav S, Kumar S, Yadav JP. Antimicrobial
activities of Cassia occidentalis L. (leaf) against various
human pathogenic microbes. Life Sciences and Medicine
Research 2010; 9:1-11.
3. Bhatnagar MK, Kapur KK, Jalees S, Sharma SKJ.
Larvicidal activities of Ocimum spp. Ent. Res. 1993;
17(1):21-26
4. Bradley PR. British Herbal Compendium, British Herbal
Medicine Association, Bournemouth. 1992, (1).
5. Chalannavar RK, Hurinanthan V, Singh A, Vanugopala
KN, Gleiser RM, Baijnath H et al. The anti mosquito
properties of extracts from flowering plants Tropical
medicine. 2013; 30(4):559-569
6. Collins DA, Brady JN. Assessment of the efficacy of
quavenling as a mosquito repellent pythother. Res., 1993;
7:17-20
7. Deepak K, Rakesh C, Dhamodaram P, Balakrishnan N.
Larvicidal Activity of Senna occidentalis (Linn.) against
the Larvae of Bancroftian Filariasis Vector
Mosquito Culex quinquefasciatus, Journal of Parasitology
Research. 2014, 5.
http://dx.doi.org/10.1155/2014/236838
8. Grayson HD. Monoterpenoids Nat. prod. 2000; 17:385419
9. Gupta BK, Jain N. Cultivation and utilization of Genus

19.

20.

21.

22.

23.

24.

25.

26.

27.
83

Cymbopogon in Indian. Indian Perfumer. 1978; 22(2):5568.
Holm L, Doll JE, Holm JP, Herberger J. World weeds.
John Wiley and Sons, New York. 1997; 1:129.
Iqbal Z, Lateef M, Akhtar MS, Ghayur MN, Gilani AH.
In vivo anthelmintic activity of ginger against
gastrointestinal nematodes of sheep. J Ethnopharmacol.
2006; 106:285-287.
Jeyabalan D, Arul N, Thangamathi P. Studies on effect of
Pelargonium citrosa leaf on material vector Anopheles
strephensis Liston. Biores. Technol. 2003; 89:185-190.
Juliani HR, Simon JE. Antioxidant activity of basil. In:
Trends in New Crops and New Uses, Alexandria, 2002,
575-579.
Kandaswamy K, Sengottayan SN, Arunachalan GM.
Biological activity of selected Lamiaceaea and
Zingiberaceae plant essential oils against dengue vector
Aedes aegypti L. (Dipteral: culicidae). Parasitol res. 2012;
110:1261-1268
Karunamoorthi K, ilango K. Larvicidal activity of
Cymbopogon citrates (DC) Stap. and Croton
macrostachyus Del. Against Anopheles arabiensis Patton,
a potent malaria vector. European Review for Medical
and Pharmacological Sciences. 2010; 14:57-62
Malviya R, Sharma R. Kasamarda (Senna occidentalis
Linn). Ayurvedic approach. Journal of Pharmaceutical
and Scientific innovation. 2013, DOI:10.789/22774572.02214.
Matsuda BM, Surgeoner GA, Heal JD, Tucker AO
Maciarello MJ. Essential oil analysis and field evaluation
of citrosa plant Pelargonium citrosum, as a repellent
against population of Aedes mosquitoes. Journal of
American Mosquito control association. 1996; 12:69-74
Negrelle RRB, Gomes EC. Cymbopogon citratus (DC.)
Stapf : chemical composition and biological activities.
REVISAO 1990, 80
Nerio LS, Olivero-Verbel J, Stashenko E. Repellent
activity of essential oils: A review. Bioresour. Technol.
2010; 101:372-378.
Omolo MO, Okonyo D, Ndiege IO, Liwande W,
Hassanali A. Repellency of essential oils of some Keyan
plant against Anopheles gambiae. Phytochemistry. 2004;
65:2795-2802.
Ormancey X, Sisalli S, Coutiere P. Formulation of
essential oils in functional perfumery. Parfums.
Cosmetiques. Actualites. 2000; 157:30-40.
Osmani Z, Sighamony S. Effects of certain essential oils
on mortality and metamorphosis of Aedes aegypti.
Pesticides. 1980; 14(9):15-6.
Padma V, Ansari MA, Tandon M, Razdan RK. Larvicidal
and mosquito repellent action of peppermint (Mentha
piperita) oil Bioresource Technology. 1999; 71(3):267271.
Paton A, Harley RM, Harley MM. Ocimum - an overview
of relationships and classification. In Medicinal and
Aromatic Plants - Industrial Profiles. 2005, 1-36
Pavela R. Insecticidal properties of several essential oils
on the house fly (Musca domestica L.). Phytother. Res.
2008; 22:274-278.
Peeyush K, Sapna M, Anushree M, Santosh S.
Insecticidal properties of Mentha species: A review,
Industrial Crops and Products 2011; 34:802-817
Pitasawat B, Champakaew D, Choochote W, Jitpakdi A,

International Journal of Mosquito Research

28.
29.

30.

31.

32.

33.

34.

35.

36.

37.

http://www.dipterajournal.com

Chaithong U, Kanjanapothi R. Aromatic plant-derived
essential oil: An alternative
larvicide for mosquito
control. Fitoterapia. 2007; 78:205-210
Plants data base. Cymbopogon citratus, 2003. Available
from: <http://www.plantsdatabase.com/.
Punit PS, Mello PMD. A review of medicinal uses and
pharmacological effect of Mentha piperita, Natural
product radiance. 2004; 3:4
Pushpanathan T, Jebanesan A, Govindarajan M. The
essential oil of Zingiber officinalis Linn (Zingiberaceae)
as a mosquito larvicidal and repellent agent against the
filarial vector Culex quinquefasciatus Say (Diptera:
Culicidae). Parasitol Res., 2008; 102(6):1289-1291
Rani PU, Osmani Z. Insecticidal, fumigant and repellent
properties of Citral against housefly Musca domestica
nebulo (Fabr.). Pesticides. 1980; 14:12, 6-8
Rim IS, Jee CH. Acaricidal effects of herb essential oils
against Dermatophagoides farinae and D. pteronyssinus
(Acari: Pyroglyphidae) and qualitative analysis of herb
Mentha pulegium (pennyroyal). Korean J Parasitol. 2006;
44:133-138.
Stevens WDC, Ulloa-U AP, Montiel OH. Flora de
Nicaragua. Monographs of Systematic Botany. Missouri
Botanical Garden Press, St Louis. 2001; 85(1):943
Tawatsin A, Wrathen RRS, Scott UT, Techadamrongsin
Y. Repellency of volatile oils from plants against three
mosquito vectors. Journal of vector ecology. 2001; 26:7682.
Veena PAK, Tripathi K, Aggarwal K, KPS. Insecticidal,
repellent and oviposition-deterrent activity of selected
essential oils against Anopheles stephensi, Aedes aegypti
and Culex quinquefasciatus. Bioresource Technology
2005; 96:1749-1757
Werka JS, Boehme AK, Setzer WN. Biological activities
of essential oils from Monteverde, Costa Rica. Nat.
Prod. Commun. 2007; 2:1215-1219.
Yang P, Ma Y, Zheng S. Adulticidal activity of five
essential oils against Culex pipiens quinquefasciatus. J
Pestic. Sci. 2005; 30:84-89.

84

