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Abstract  The research was conducted between May, 2009 and January, 2010 on the “The Phytochemical component of 
Leucas martinicensis that cause repellence of adult mosquitoes”. The skin repellency of L. martinicensis leaf extract was 
determined by noting number of bites by adult mosquito in varying concentrations of 2.5%, 5.0%, 10.0% and 20.0% and at 
various time interval of 5, 10, 15, 20, 30, 45 and 60 minutes respectively for all concentration. The extract was fractionated 
using methanol and chloroform and its skin repellency was also noted, at exposure of skin in 1 in 5 minutes. Observation 
shows that low repellence was observed with 1.00 and 0.67 means bites over 5 and 45 minutes respectively at 2.5% con-
centration of the extract. The highest repellency was observed to be 0.00 mean bite over 5 and 60 minutes exposure at 20.0% 
concentration, however, bite by culex adult mosquitoes was highest in the control with 1.25 bites. The fractions of methanol 
and chloroform gave no significant difference with the control experiment. The phytochemical screening of the leaf extract 
revealed that presence of flavonoids, alkanoids and volatile oil might be responsible for repelling the adult culex mosquitoes, 
this research work may serve as a baseline for more investigation on the mode of application and action of the active ingre-
dient.  
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1. Introduction 
Various ways have being used in repellant of insect pest 

like mosquitoes, termites, millipede, earwigs, slugs, ants, 
cockroaches etc. These include the use of organic pesticides, 
inorganic pesticides, general methods, bio-control etc (Che-
villin et al., 1999). 

Inorganic pesticides are not made from carbon but they do 
contain elements or natural compounds. These include; 
mercury, copper, zinc, boronate, arsenic, silica aerogel or 
diatomaceons earth etc. They are the most commonly used 
pesticides in the world than organic ones because of their 
efficiency though it might be toxic to human because of the 
chemical composition in it. People with respiratory problem 
should be extra careful when using the products. All pesti-
cides, whether organic or inorganic, can seriously damage 
the environment no matter how safe they are to human ex-
ample of inorganic pesticides include DEET, catamiprid, 
acephate, alcohol, allethrin, alphacypermethrin, alphana-
phythyl acetic acid, (produced by vin corporation, Delhi, 
New Delhi). Also other inorganic pesticides use include 
mosquito repellant mats and liquid, mosquito repellant liq-
uidator, vaporizer, pesticides from neem seeds and leaves, 
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mosquito coil, mosquito repellant candles etc. These are 
usually used to repel mosquito and have a mosquito free 
environment. Other pesticides include Rotenone organic 
pesticide caused to kill creatures such as aphids, white fly 
and mites, diatomaceous earth insect killer which kill milli-
pedes, earwigs, slugs, ants, cockroaches (Ware G. W., 1994). 

Organic pesticides are pesticides that are made from 
natural sources. An organic pesticide contains carbon and 
they are usually man made although they can develop natu-
rally. Organic pest control does seem to be less harmful to 
humans they still work wonders in eliminating pests. Some 
organic garden pest control products contain citrus oils 
which are good at killing flying pests while others use things 
such as silica aerogel which absorbs all the moisture from 
insect and insect tends to die of dehydration (Ware, G. W., 
1994). There are five plants that are used for repellant of 
mosquitoes, these plants include citronella grass, catnip, 
rosemary, marigolds, mosquito plants. While all these plants 
repel mosquitoes, one can also make all natural mosquito 
repellant from them. Simply crush the leaves or flowers to 
release the oils and put them in a quantity of alcohol 
(Melanie, 2007). 

Mosquito plants, they are actually plants that posses minty 
odor that repel mosquitoes e.g. of such plants include Leucas 
martinicensis etc. (Melanie, 2007). 

Leucas martinicensis is an annual herb which is used for 
repellant of mosquito due to minty odor, its an erect plant 
which is usually unbranched, with length of up to 1m, which 
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are finely hairy. They posses opposites leaves, ovate to ovate 
lanceolate with the margin coarsely serrate- crenate inflo-
rescence of several space with many flowered verticals 
having long thistle- like calyx teeth. The flowers they posses 
are small and white in colour (Hyde M. A. 2009). 

The stems of Leucas martinicensis are retorse pubescent, 
having petiole of 0.7 - 1.5 cm, the leaves are reduced to 
ceneate. The nutlets are dark brown ablong-ovoid and shiny 
(R. Brown 1760). The plant belong sub kingdom Trachebi-
onta, superdivision Spermatoehyto division magnoliohyta, 
class magnoliophyta, sub class, Asteridae, order Lamiales, 
family Lamiacacae and genus Leucas R. Br Having a 
synonyms clinopodium martinicense jacq. The plant have a 
local name of “Sarakuwan sauro” in Hausa land of Nigeria 
and a common name of “mosquito plant” also “white wort” 
(Wursten B. 2009) 

Leucas martinicensis is a native plant to South America 
and West Indies may be native or introduced in Africa, it is 
found habitable in disturbed places and as weed of cultiva-
tion (Hyde M. A. 2009). This herb is found in grassy areas, 
waste land near habitation. Are also found in Myanmar, 
North America, southern part of Ethiopia, these plant is 
usually in the tropical part of the world (R. Brown 1760). 

The volatile oil from Leucas martinicensis was reported 
by a chemical study done on Leucas martinicensis to de-
termine its component and bio-activity in AAU in 2003 to be 
suitable for use in pharmaceuticals, cosmetic and food 
products e.g. lotions, creams, cantimos mosquito repellant, 
soaps, shampoos, rinses, gargles, candies, its antibacterial 
and antifungal properties have also been reported. Its also 
used at its ordinary natural state, as mosquito repellant by 
burning it. The plant is well known for its medicinal value by 
the communities around Yabello town in Ethiopia, its taken 
mainly to prevent diarrhea. The aqueous extract of the leaves 
(about 30 ml). 

Due to medical importance of mosquitoes, many control 
measures, prevention of the nuisance have been employed. 
Inorganic pest have however remain most important and 
effective but this tends to have much side effect on human 
and livestock health in environment. Thus due to this alter-
native method are now utilize such as use of organic pesti-
cides or even using various extract of the plant, physical 
method to change the behavior of this insect pest. It’s on the 
background that the present study assess the component 
ingredient of Leucas martinicensis extract in repelling the 
adult mosquitoes. 

Mosquito infection such as malaria remain the most im-
portant parasitic disease in tropical areas of the world 
population live (WHO 1984). WHO estimated that 300 – 500 
million people get infected and kills 1.5 - 2.7 million each 
year, it was also recorded that 1.3% higher growth per year. 
Also the infection record the highest rate of mortality and 
morbidity which cause low birth, infant mortality, miscar-
riage, cutaneous miesis etc. To these regard various control 
measure have been adopted to prevent its spread and the use 
of organic, chemical and inorganic forms of control being 
adopted. This work is design to determine the repellant effect 

of Leucas martinicensis on adult mosquitoes. The phyto-
chemical component of the Leucas martinicensis extract that 
cause repellant of adult mosquito. 

2. Objectives 
To use of organic pesticides as mosquitoes repellant in 

order to leave acleaner and unpolluted environment’.  
Organic pesticide can be a lot safer than ordinary chemical 

pesticides and in organic pesticide. Organic pesticides are 
always targeted at specific pest problems. For example some 
organic pest control targets insects while other targets fungus 
that eat away plants. Since mosquitoes have a reputation for 
being the most dangerous insect in the world and the use of 
chemical pesticide as a control measure have more side 
effect to human health, the adoption of the use of organic 
pesticides to repel mosquitoes will be of great improvement 
to mosquito endemic areas of the world, by providing a 
mosquito free environment and a healthy and conducive 
environment for human. The findings of this study therefore 
would be of great value to mosquito endemic areas, rural or 
remote or isolated areas, insecticide industries and it will also 
stimulate academic discussion, which in turn will contribute 
to knowledge. 

3. Methods 
Fresh leaves of sample of the plant L.martinicenses, which 

is in Hausa called “ Sara kuwan sauro” in Sokoto state , were 
collected around “Badano” river bank “Dailawa” village and 
“Kwalkwalawa” village of Sokoto state. The leaves were 
washed and air dried for 48hrs. the dried leaves were crushed 
and grounded into powdered form. 

Larva and pupae stage of mosquito were collected from 
Ahmadu Bello way, domestic runoff of Sokoto town, using a 
dipper and were to the laboratory. The larvae as well as 
pupae were kept in a beaker containing the same water the 
sample was collected, and placed in a net house (experi-
mental unit) of 50*30cm. 

In the experimental unit blood and sucrose were provided 
for adult mosquito to feed on when they emerge, larval food 
was also provided. Adult mosquitoes were allowed to acli-
matise with the unit after emerging. 

3.1. Methanol Extraction 

33.3g of powdered L.martinicensis leaves was poured into 
a beaker and 100ml of methanol was added, it was stirred for 
5min continuously and maintained in the laboratory under 
vaccum for 2hrs. the supernatant of the mixture was carefully 
passed through a mesh into another clean beaker. The extract 
was then keep in a drying cabinet at a temperature of 40 C for 
24hrs to afford 2g of methanol extract. 

3.2. Chloroform Extraction 

50ml of chloroform was added to 33.3g of L. martinicen-
sis powedered leaves, stirred for 5min continuously and 
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maintained in the laboratory under vaccum for 24hrs, it was 
then sieved carefully through a mesh. The extract was then 
placed in a drying cabinet for 24hr to afford g of chloroform 
extract. 

3.3. Concentration 

N,N-diethyl-m-toluamide(DEET) is one of the accepted 
active ingredient for repellent of mosquito. Formulation 
containing 5-10% DEET concentration will work just as well 
as those containing 90% concentration or more. However 
they will not last long. Product containing DEET have 
proven to give longer period of protection than most others 
(ENSC, 2002) Parterson,(2002). 

Various concentrations were made from the methanol ex-
tract of L. martinicensis leaves, to determine the repellent 
effect of the plant on adult mosquito. The concentrations 
made were 1.25g*50ml, 0.625g* 12.5ml, 1.25g*6.25ml for 
2.5%, 5.0%, 10%, and 20%concentration respectively. 

Each of the concentration was tested for its activity on 
adult mosquito in the experimental unit, by robbing on a 
clean human hand and number of bites were noted for 
20mins and 60mins.  

3.4. Experimental Protocol 

By noting the number of bites by adult mosquitoes in the 
experimental unit. Adult momosquitoes were kept inside a 
screened experimental unit measuring 50*30cm at a density 
of >40 mosquitoes. The mosquitoes were aged 3-10 days 
after emergence from larvae. The test involved volunteer, 
which inserted an arm treated from the elbow to the tip of the 
finger with the methanol extract at various concentration of 
2.5%, 5.0%, 10.0%, and 20.0% respectively. Slight itching 
was experienced after applying 2.5% methanol extract. The 
other arm was only washed with unscented soap without 
being treated and was inserted into another experimental unit 
at same time with the treated arm. The number of bite by 
mosquito(es) was noted and recorded. 

Observation was made for 20mins, with 1min in the unit 
and 4mins outside the unit (rest), 4 times without robbing the 
extract again to makeup 20mins and this was replicated 3 
times for the same concentration. Also 1hr observation was 
also made, with 1min in the unit and 14mins rest, 4 times 
without robbing (treating) again to make up 1hr. this was 
also replicated 3 times for the same concentration. These 
procedure was followed for all the concentrations made ie 
2.5%, 5.0%, 10.0%, 20.0%. the result is represented in table 
1 and 2. 

3.5. Column Chromatography 

Extraction: The air dried and powdered leaves of L. 
martinicensis (100g) was dissolved in 700ml of chloroform 
and also another 100g of the plant was dissolved in 700g of 
methanol ie 25% concentration for 24hr under vaccum. It 
was sieved using filter paper and the extract collected was 
placed in a drying cabinet at temperature of 40 C- 60 C to 
afford 4.08g of chloroform and 3.51g of methanol extract. 

Isolation: Isolation of pure compounds was performed by 
column chromatography of the extract on silica gel. The 
lower end of a glass column 10cm long and 1.5cm in internal 
diameter, was plugged with glass wool. The column was 
packed with silica gel, by pouring the silica gel into the 
column in a stepwise manner. The side of the column was 
taped gently, for compaction of the particles. As the silica gel 
settle another glass wool was placed above it. 

Methanol was continuously poured into the column so as 
to wet the gel and for all air particles or bubbles within get 
released out, for methanol extract, while chloroform was 
used to wet the silica gel in the case of chloroform extract. 
Two (2g) of each extract was dissolved in their respective 
solvent to make solution and poured into their respective 
column. The various fractions gotten were tested for activity 
on adult mosquito. Phytochemical analysis of the extract was 
carried out (Brain et al, 1975). 

Table 1.  Skin repellency of leucas martinicensis methanol leaf extract against culex adult mosquitoes from 5-20 minutes 

CONCENTRATION (%) TIME INTERVAL (Min) 
Control 5 10 15 20 SEM LSD 

2.5 1.25 1.00 0.67 0.33 0.67 0.32 not significant 
5.0 1.25a 0.00b 0.33bc 0.67c 0.00b 0.22bc 0.69 

10.0 1.25a 0.00b 0.00b 0.33b 0.00b 0.16b 0.51 

20.0 1.25a 0.00b 0.00b 0.00b 0.33b 0.16b 0.51 

Means followed by the same letters are not significantly different (P>0.05), comparison made for horizontal rows only. 

Table 2.  Skin repellency of leucas martinicensis methanol leaf extract against culex adult mosquitoes from 5-20 minutes 

CONCENTRATION (%) TIME INTERVAL (Min) 
Control 15 30 45 60 SEM LSD 

2.5 1.25 0.33 0.33 0.67 0.00 0.37 not significant 

5.0 1.25a 0.00b 0.33b 0.67b 0.00b 0.22b 0.69 

10.0 1.25a 0.00b 0.33b 0.00b 0.00b 0.16b 0.51 

20.0 1.25a 0.00b 0.00b 0.00b 0.00b 0.00b 0.201 

Means followed by the same letters are not significantly different (P>0.05), comparison made for horizontal rows only.
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4. Results  
The result obtained for skin repellency of L. martinicensis 

leaf extract is shown in Table 1. Though mosquito bites on 
the skin were highest in the control with a mean of 1.25 mean 
bites from 5-20 minutes, no significant (p>0.05) difference 
was observed compared to 1.00, 0.67, 0.33 and 0.67 mean 
bites respectively from 5, 10, and 20 minutes at 2.5% con-
centration. When concentration of the extract was increased 
to 5.0%, lesser mean bites were observed with the highest 
mean bit (0.07) after 15 minutes. All the mean bites were 
however significantly (P>0.05) lower than 1.25 observed in 
the control over 5-20 minutes skin exposure. This pattern of 
observation is the same when the concentration of the extract 
were raised to 10.0% and 20.0% over 5-20 minutes skin 
exposure. 

Table 3.  Skin Repellency of Methanol and chloroform fractions from L. 
martiniensis Leaf Extracts on Culex Adult Mosquito(es) 

Fraction Methanol  
Fraction 

Chloroform 
Fraction LSD 

I 0.33 0.67 not significant 
II 0.0 1.00 “ 
III 1.00 0.67 “ 
IV 1.00 0.67 “ 
V 0.67 1.33 “ 
VI 0.67 0.33 “ 
VII 0.00 0.67 “ 
VIII 0.67 - “ 
IX 0.33 - “ 

Control 1.33 1.67 “ 
SEM 0.447 0.425  

Table 4.  Phytochemical screening of chloroform and methanol Leaf 
Extract of Leucas martnicensis 

Compound(s) Chloroform Extract Methanol Extract 
Flavonoid + + + 
Tannins + + 

Alkaloids ND + + + 
Cardiac glycoside + + + + + 

Steroids ND ND 
Sponin Glycoside + + + + +  

Balsams ND ND 
Anthraquines ND + + + 
Volatile oil ND + + + 
Glycoside + + + + + 
Saponin + + + + + 

Key: 
+: Trace of the compound 
+ +: Moderate constituent 
+ + +: Large constituent 
ND: Not detected 

Table 2 depicts the results of the mean mosquitoes on the 
skin, treated with similar concentration of the extract for 15, 
30, 45 and 60 minutes exposure. At 2.5% concentration the 
highest mean was on the skin maintained at 45 minutes ex-
posure (0.67) and the lowest at 60 minutes exposure than 
1.25 obtained on the untreated skin. When the extract was 
fractionated with methanol and chloroform, nine and seven 
fractions were obtained respectively. The skin repellency of 
the fractionated extracts (Table 3) did not show any signifi-

cant effect, since all the values were similar to those ob-
served in the untreated control. 

The phytochemical screening of the leaf extract of L. 
martinicensis (Table 4) revealed that, Alkaloids, glycosides, 
saponins, Anthraquines, volatile oil are present in large 
quantities. Moreover, flavonoids and tannins are in moderate 
quantities but steroids and balsams are entirely absent. 

5. Discussion 
The results obtained from this research project shows that 

the leaf extracts of from L. martinicensis plant repels adult 
mosquitoes. The highest repellency on the adult culex 
mosquitoes was observed to be 0.00 over 5 and 60 minutes at 
20.0% concentration and lowest being 1.00 and 0.67 over 5 
and 45 minutes respectively at 25% concentration of the 
extract. Although these results indicated a very slight activity, 
the plant (L. martinicensis) is very popular among the rural 
people as very active repellent on adult mosquitoes. Another 
popular mosquito repellent plant called citronella was found 
to perform poorly in keeping away mosquitoes and bugs, but 
there is promising research in the U.S. on the repellent 
properties of a substance found in tomatoes (New Scientist, 
2003). However, repellency of L. martinicensis as shown in 
this research increases with increased concentration of the 
extract.  

This implies that, it is possible that the presence of certain 
compounds in the plant like alkaloids might be responsible. 
Alkaloids compounds extracted from the skin of poison frog 
(dendrobatids) from the Smithsonian Institution, Virginia, 
were found to repel adult mosquitoes and that very little 
amount was required to have toxic effect (Weldom et al., 
2006). Also, flavonoids, extracted from Poncirus trifoliate 
i.e. rhoifolin, provided maximum of 365+ 12.0min protec-
tion and also 100.0% + 0.00 repellency against mosquito 
bites (Rajkumar et al., 2005). Volatile oil extracted from 
Ocinum selloi was used to evaluate mosquito (Anopheles 
braziliensis) repellency diluted in ethanol (10%). The me-
dian number of mosquito bites on volunteers skin, recorded 
for 30mins after application (2, range 0-3) was much lower 
than that noted after application of the solvent alone (Wili-
oxon test, P<0.01), being an effective mosquito repellent that 
has a low acute toxicity (Maramorosch, 1999). These com-
ponents found in L. martinicensis may be responsible for the 
repellence of adult culex mosquitoes in this research. Other 
compounds like saponins, flavonoids and tannins have lar-
vicidal effect on mosquitoes (El Hag et al., 1999). It is also 
possible that repellency of the extract from the plant might 
arise through odour. Probably, certain compounds not ex-
ploited in the present investigation because of time and ma-
terial constraints might play role in repelling the mosquitoes. 
Leucas martinicensis has a repellent property against adult 
mosquitoes. It is indicated that adult mosquitoes are repelled 
by the plant leaf extract. The component such as flavonoid, 
alkanoid and volatile oil, might be responsible for repellency 
of the adult culex mosquitoes. The flavonoid, alkanoid 
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compounds and volatile oil from L. martinicensis can be a 
potential candidates for use in the development of commer-
cial mosquitocidal products that may be an alternative to 
conventional synthetic chemicals, particularly in integrated 
vector control application. Also, the active ingredient of this 
plant L. martinicensis can further be reassessed by re-
searchers. 

6. Conclusions 
Due to medical importance of mosquitoes, many control 

measures, prevention of the nuisance have been employed. 
Inorganic pest have however remain most important and 
effective but this tends to have much side effect on human 
and livestock health in environment.  
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