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ABSTRACT

The leaves of Ocimum basilicum were washed, air dried, ground and soaked in
ethanol. The ethanol extract obtained was /labeled (0OB1) and macerated
sequentially using petroleum ether, chloroform and water. The resulting fractions
obtained were labeled OB2, OB3 and OB4 respectively. Each fraction was screened
for the presence of secondary metabolites using standard procedures.
Terpenoids, phenols, flavonoids, steroids, saponins, tannins and volatile oils were
detected. All the fractions of O. basilicum were found to be active against fourth
instars larvae of Aedes aegypti at 500, 1000, 2000 and 5000ug/ml. The activity was
highest with chloroform fraction (OB3) which showed percentage mortality of
67,77, 80, 97 (LCso of 241.99ug/ml) and 83, 90, 97, 100 (LCso of 75.15ug/ml) after
24hrs and 48hrs respectively, followed by ethanol/ (OB1), aqueous (0B4) and
petroleum ether (OB2) with the least activity. The results could encourage the
search for bioactive compounds that will provide an alternative to synthetic

larvicides.
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INTRODUCTION

Mosquitoes are the vectors of several life
threatening diseases in Human beings. Aedes
aegypti is the vector of tropical and subtropical
diseases such as yellow fever, dengue fever, zika
fever and Chikungunya, WHO (2020). Vector
control is the most successful method for
preventing the problem of mosquito-borne
diseases, the widespread of insecticide resistance
and the environmental problems associated with
some synthetic insecticides proved that the
search for an alternative method to control the
population of mosquitoes is necessary. Plant
derived natural products used as larvicides have
the advantage of being harmless to beneficial
non-target organisms and to the environment,
Kumar et al. (2017). The chemical compounds
derived from plants have been projected as
weapons in the future mosquito control programs
because they function as general toxicant, growth
and reproductive inhibitors, repellents, and
oviposition-deterrent, Amerasan et al. (2012).
The use of natural products is one of the best
alternatives for mosquito control. Most of the
mosquito control programmes target the larval
stage in their breeding sites with larvicides, Knio
et al. (2008).The search for herbal preparations
that do not produce any adverse effects on the

non-target organisms and are easily
biodegradable remains a top research issue for
scientists associated with alternative vector
control, Navneet Kishore et a/. (2011).

The genus Ocimum belongs to the family
Lamiaceae. 1t is otherwise known as sweet basil.
There are about 150 species, Simon et a/. (1999),
they are used to treat different types of ailments
since ancient times especially the species of
Ocimum basilicum, Siddiqui et al. (2012). It is
used as a kitchen herb, culinary herb and
ornamental herb, Nguyen and Niemeyer (2012).
It has also been used as commercial fragrances,
flavors and to improve the food products shelf
life, Makinen et a/. (1999); Nguyen and Niemeyer
(2012); Suppakul (2003). It is mostly used to
treat anxiety, cold, fevers, migraines, diabetes,
menstrual cramps, sinusitis, cardiovascular
diseases, nerve pain, insect bites, and headache,
Sarita et al (2017); Radulovic et al. (2013). It
also acts as an anti-microbial, Suppakul et al.
(2003), insecticidal, Freire et al (2006) and
cytotoxicity effect, Aarthi and Murugan (2010). It
is mostly used to treat anxiety, cold, fevers,
migraines, diabetes, menstrual cramps, sinusitis,
cardiovascular diseases, nerve pain, insect bites,
and headache, Nguyen and Niemeyer (2008);
Radulovic et al. (2013).
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Some basil essential oils have been asserted to
possess larvicidal activity against mosquito
larvae, Abo-Elseoud et a/. (2005).

Ocimum basificum majorly contains about 20
compounds such as linalol, estragole, methyl
eugenol, 1, 8-cineole which have been identified
by GC-MS, Radulovic et al (2013). The essential
oil extract from the leaves of O. basilicum has
shown significant effect against against third
stage larvae of Culex tritaeniorhynchus, Aedes
albopictus and Anopheles subpictus with an LCso
values of 14.01 ppm, 11.97 ppm and 9.75 ppm
and an LCoo values of 23.44 ppm, 21.17 ppm and
18.56 ppm respectively, Govindarajan et al.
(2013).

Kumar et al (2017) reported the exposure of
early fourth instars of Aedes aegypti with various
concentrations of O. basificum essential oil for 24
h revealed a moderate LCso and LCo value of
141.95 ppm and 445.12 ppm, respectively.

The present study was aimed at exploring four
different extracts from the leaves of Ocimum
basificum for phytochemical screening and
larvicidal activity against Aedes aegypti.

MATERIALS AND METHODS

Collection of plant material

The fresh leaves of O. basilicum were collected
from the Garden of Aminu Kano College of Islamic
Studies, Kano State, Nigeria. The leaves were
washed under running tap water, air dried and
ground into fine powder.

Extraction and fractionation

The air dried sample (200 g) was
percolated using ethanol (1 L) for a period of two
weeks. The crude
extract was drained and concentrated at 40°C on
a rotary evaporator. The ethanol extract was then
labeled (OB1) and stored in a freezer until use.
The crude ethanol extracts (13.7g) was
macerated sequentially using petroleum ether,
chloroform and water. The fractions were dried
by exposing them to air at room temperature.

Phytochemical screening

All the fractions obtained from the leaves of O.
basilicum were screened for the presence of
secondary metabolites using standard procedure
as described by Trease and Evans (2007).

Collection of larvae

Fourth instars of Aedes aegypti mosquito larvae
were collected from Dan Agundi vicinity, Gwale
Local Government Area, Kano State, Nigeria and
transported to Chemistry Department laboratory
of Yusuf Maitama Sule University, Kano in a white
plastic bucket for larvicidal bioassay.

Larvicidal bioassay

The larvicidal activity of Ocimum basilicum leaves
extracts was assessed by using the standard
method as prescribed by World Health
Organization (2005) with slight modification.
From the stock solution, four different test
concentrations (5000 pg/ml, 2000 pg/ml, 1000
pg/ml and 500 pg/ml) were prepared. Twenty
fourth instars larvae were exposed to small
disposable test cups each containing 100 ml of
distiled water and 1 ml of prepared test
concentrations or solvent (ethanol) as control.
Each experiment was carried out in triplicate. The
control experiments was also run parallel with
each replicate. The larval mortality was calculated
after 24 hours and 48 hours of the exposure
period. The data was subjected to Probit analysis
using SPSS to determine the lethal concentration
(LCs0) at 95 % confidence intervals.

RESULTS AND DISCUSSION

The phytochemical screening result in Table 2
showed the distribution of secondary metabolites
in the fractions. Terpenoids, phenols and
saponins were found to be present in all the
fractions, Volatile oils are present in all the
fraction except OB3, tannins are also recorded in
all except OB2. Flavonoids are absent in all the
fractions except OB4. Steroids have been
detected in OB2 and OB4 only.

The results of flavonoids and saponins from
chloroform and ethanol extracts are in consistent
with that of Nithya and Dhivya (2019), but there
is contradiction in tannins. Lawrence et al. (2022)
reported the phytochemical screening of
ethanolic extracts of ocimum basilicum leaves
with terpenoids, tannins, saponins and volatile
oils similar to the results of this findings but differ
in flavonoids. The differences in the distribution
of secondary metabolites might be as a result of
environmental factors.

The larvicidal analysis of fourth instars larvae of
Aedes aegypti mosquito on the different
fractions obtained from the leaves of Ocimum
basificum was carried out and the results are
shown in Table 3. At the concentration of 2000
pg/ml and 5000 pg/ml, Chloroform fraction (OB3)
exhibited a very high percentage mortality of 80
% and 97 % then 100 % and 97 % after 24 h
and 48 h of exposure respectively. The ethanol
fraction (OB1) also showed remarkable activity of
70 % and 83 % at 24 h then 87 % and 97 % at
48 h at the above mentioned concentrations
respectively. While the petroleum ether fraction
(OB2) proved to be less active than any other
fraction as indicated in Table 3. The percentage
mortality of all the extracts was higher after 48 h
exposure period as shown in figure 2 than 24 h
exposure period from figure 1.
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However, the results of the larvicidal activity of 0.  extracts at 96 % after 24 h with an LCso at 0.390
basilicum leaves extracts are in good agreements ~ mg/I, and 100 % mortality was observed after 48
with that of Asaad (2013), which reported highest ~ h with LCsp at 0.284 mg/| against 3rd instar larvae
percentage mortality with the ethylacetate leaves  of Anopheles arabiensis.

RESULTS

Table 1: Weight and appearances of extracts of Ocimum basilicum Leaves

Plant fraction Fraction code weight (g) Texture Colour
Ethanol OB1 13.7 Sticky Black green
Petroleum ether 0B2 1.5 Sticky Black green
Chloroform 0OB3 2.1 Sticky Black green
Aqueous OB4 4.3 Solid Brown

Key: OB; Ocimum basilicum

Table 2: Phytochemical Screening of Extracts of Ocimum basilicumLeaves

Fraction Phytochemicals

0OB1 Terpenoids, Tannins, Phenols, Saponins, Volatile oils

0B2 Terpenoids, Steroids, Phenols, Saponins, Volatile oils

0B3 Terpenoids, Tannins, Phenols, Saponins.

OB4 Terpenoids, Tannins, Phenols, Flavonoids, Saponins, Steroids, Volatile oils

Key: OB1: Ethanol extract, OB2: Petroleum ether extract, OB3: Chloroform extract, OB4: Aqueous
extract.

Table 3: Larvicidal Activity of Extracts of Ocimum basilicum Leaves.

Fraction Conc. (ug/ml) % Mortality LCso (ug/ml) % Mortality LCso (pg/ml)
After 24hr (LCL-UCL) After 48hr (LCL-UCL)
Ethanol (OB1) 5,000 83 234.66 97 178.55
2,000 70 (3.74-551.97) 87 (25.47-
1,000 67 83 356.93)
500 60 70
Petroleum 5,000 53 > 1000 73 > 1000
ether (OB2) 2,000 42 58
1,000 33 47
500 30 35
Chloroform 5,000 97 241.99 100 75.15
(0B3) 2,000 80 (51.70- 97 (0.208-222.7)
1,000 77 439.99) 92
500 67 88
Aqueous 5,000 83 845.51 87 406.05
(0B4) 2,000 63 (491.56- 77 (118.08-
1,000 50 1192.08) 60 676.61)
500 33 57

Key: LCL; lower confidence limit, UCL; upper confidence limit.
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Fig. 1: Larvicidal activity of O. basilicum leaves extracts
against Aedes aegypti after 24hrs exposure.
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Fig. 2: Larvicidal activity of O. basilicum leaves extracts
against Aedes aegypti after 48hrs of exposure

CONCLUSION

All the fractions obtained from the leaves
extracts of Ocimum  basilicum showed
significant activity against fourth instars larvae
of Aedes aegypti, the activity could be attributed
to the presence of the secondary metabolites
detected. These results would further encourage
the search for a bioactive compound as larvicides

from plants.
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