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Ethanolic extracts of the leaves of Ocimum gratissimum, Sida acuta, Telfaria occidentalis and Vernonia
amygdalina were screened for secondary metabolite constituents and insecticidal activity against
beans weevil (Acanthscelides obtectus). Phytochemical screening of the extracts revealed the presence
of alkaloids, flavonoids, saponins, steroids, tannins, phlobatannins and terpenoids in the plants
investigated. Phlobatannins and terpenoids were found to be absent in ethanol extract of T.
occidentalis (leaf), saponins were also absent in both O. gratissimum and S. acuta while steroidal
compounds were found to be absent in T. occidentalis and V. amygdalina (leaf). The extracts of O.
gratissimum, S. acuta, T. occidentalis and V. amygdalina of different concentrations were also
investigated for their insecticidal activity against A. obtectus. Average mortality indicated that the
extracts caused significant mortality on the target insects. The bioassay has indicated that the toxic
effect of the extracts was proportional to the concentration and higher concentration has stronger
effect. The observed overall mean mortality also increased with increase in time intervals after
treatment. The overall mean mortality at 0.25, 0.50, 0.75, 1.00 and 1.50 h after treatment (HAT) indicated
that 4% solution of the extracts of V. amygdalina, S. acuta, O. gratissimum and T. occidentalis showed
the highest mortality of 33.60, 31.47, 28.80 and 15.20, respectively in A. obtectus at 1.50 h after
treatment. It could be inferred from the study that extract from V. amygdalina leaf could cause the
highest significant mortality.

Key words: Phytochemical, Ocimum gratissimum, Sida acuta, Telfaria occidentalis, Vernonia amygdalina.

INTRODUCTION

Many of the reported tropical plants came under scrutiny,
leading to extraction and characterization of their active
constituents, which accounted for various uses by man.
The most important of these constituents are alkaloids,
terpenoids, steroids, phenols, saponins and tannins

*Corresponding author, E-mail: gokeomen@yahoo.com. Tel:
+2348058844950.

(Abayomi, 1993). Bisht and Kamal (1994) observed that
there is strong need to investigate the chemical
composition of many plants to determine their ability to be
used as fungicides or insecticides. Phytochemicals
derived from plant sources can act as larvicide, insect
growth regulators, repellent and ovipositor attractant and
have different activities observed by many researchers
(Babu and Murugan, 1998; Venketachalam and Jebasan,
2001).

Plants are considered as rich sources of bioactive



754 Int. J. Phys. Sci.

chemicals and there may be an alternative source of
insect control agents (Wink, 1993). Pest control
strategies, especially those that are effective, cheap and
environmentally non-hazardous are needed. Hence,
crude plant extracts have played an important role in this
aspect (Mahadevan, 1982). Mankind has used plant parts
or extracts to control insects since ancient times. Plant
derived products have received increased attention from
scientists and more than 2000 plant species are already
known to have insecticide properties (Baladrin, 1985;
Rawls, 1986; Sukamar et al, 1991). However,
insecticides of plant origin have been extensively used on
agricultural pests and to a very limited extent, against
insect vectors of public health importance (Das et al.,
2007).

The protection of stored grains from insect damage is
currently dependent on synthetic pesticides (Rahman et
al., 2007). The repeated use of synthetic insecticides for
insect pests and vectors control has disrupted natural
biological control systems. It has also resulted in the
development of resistance, undesirable effects on non-
target organisms and fostered environmental and human
health concern, which initiated a search for alternative
control measures (Brown, 1986; Hayes and Laws, 1991;
Macédo et al., 1997; Rahman et al., 2007).

Natural insecticides such as pyrethrum, nicotine and
rotenone, among others, have been extensively used
until recently for insect control (Baladrin, 1985). It has
been reported that many compounds with insecticidal
potential have been isolated from the genus Piper —
Pipercide; isolated from Piper negrum (black piper) has
been found to be just as active against adjuki bean
weevils as the pyrethroides (Mwangi and Mukiama,
1988). It has also been reported that essential oils of leaf
and bark of some plants demonstrated high larvicidal and
insecticidal activity against insect pests (Cheng et al.,
2003). Limonoids such as azadirachtin and gedurin
present in species from the Meliaceae and Rutaceae are
recognized for their toxic effects on insects and are used
in several insecticide formulations in many parts of the
world (Dua et al., 1995; Nagpal et al., 1996; Harve and
Kamath, 2004).

Ocimum gratissimum L; family leguminoceae is grown
in gardens and used as a tea leaf for fevers. It is widely
distributed in tropical and warm temperature regions
(Dalziel, 1937). O. gratissimum is commonly used in folk
medicine to treat different diseases such as upper
respiratory tract infection, diarrhoea, skin diseases,
pneumonia and also cough and conjunctivitis (Dubey et
al., 2000). O. gratissimum is grown for the essential oils
in its leaves and stems. Eugenol, thymol, citral., geraniol
and linlool have been extracted from the oil (Sulistiarini,
1999). Essential oils from the plant have been reported to
possess an interesting spectrum of antifungal properties
(Dubey et al., 2000). The antinociceptive property of the
essential oil of the plant has been reported (Rabelo et al.,
2003). The whole plant and the essential oil are used in

traditional medicine especially in Africa and India. The
essential oil is also an important insect repellent. O.
gratissimum is germicidal (Nakamura et al., 1999;
Pessoa et al., 2002; Holets et al., 2003) and has found
wide use in toothpastes and mouth washes as well as
topical ointments. It is used as an excellent gargle for
some throats and tonsillitis. It is also used as an
expectorant and a cough suppressant. The plant extract
is used against gastrointestinal helminths of animals and
man (Fakae, 2000; Chitwood, 2003). In addition, O.
gratissimum carminative properties make it a good choice
for upset stomach. It is used as an emetic and for
hemorrhoids. The plant is also used for the treatment of
rheumatism, paralysis, epilepsy, high fever, diarrhoea,
sunstroke, influenza, gonorrhea and mental illness
(Dhawan et al., 1977; Sofowora, 1993; Sulistiarini, 1999).
In addition, the plant is used as a spice and condiment in
the Southern part of Nigeria.

S. acuta is traditionally used in the treatment of malaria,
diarrhoea and many other diseases (Nacoulma/
Ouedraogo, 1966). Research focused on malaria led to
the identification of alkaloids, principally cryptolepine the
major alkaloid of the plant, as its antimalarial agent
(Banzouzi et al., 2004; Karou et al., 2003). More recently,
Karou and co-workers (2005) found that polyphenol
extract of the plant had a weak antioxidant activity
through in vitro free radicals scavenging assays, on the
other hand the extract was very active on pathogenic
bacteria and this activity may be influenced by the
polymerization size of the phenolic compounds.
Phytochemical screening on S. acuta resulted in the
isolation of several alkaloids and steroidal compounds
with the potential to induce quinine reductase and to
inhibit 7, 12-dimethylbenz-(a)  anthacene-induced
preneoplastic lesions in mouse mammary organ (Cao
and Qi, 1993; Dinan et al., 2001; Jang et al., 2003).

Among the compounds isolated from S. acuta, its
alkaloids appeared to be of great interest in
pharmacological studies. These alkaloids belong to the
family of indoloquinolines. Many investigations have been
done on this family of compounds and the results showed
that they are new leas in the establishment of drugs
against many diseases. For example, cryptolepine 5-
methylindolo (2-3b)-quinoline, the main alkaloid of the
plant, has been well investigated for its various biological
properties. First isolated from Cryptolepis species (C.
triangularis and Cryptolepis sanguinolenta
(Periplocaceae) from Africa (Clinquart, 1929; Dwuma-
Badu et al., 1978), the compound has also been isolated
from other plants such as S. acuta (Malvaceae) from Sri
Lanka (Gunatilaka et al., 1980), Microphilis guyanensis
(Sapotaceae) and Genipa Americana (Rubiaceae) from
Surinam (Yang et al., 1999). In Ghana, extracts of roots
of C. sanguinolenta in which cryptolepine the main
alkaloid, have been used clinically to treat malaria, colic
and stomach ulcers (Boye and Ampofo, 1983).
Cryptolepine itself is found to produce many



pharmacological effects such as antimicrobial (Cimanga
et al., 1998), antiprotozoal (Arzel et al., 2001; Wright et
al., 2001), antihyperglycemic (Bierer et al., 1998) and
cytotoxic effects through GC-rich DNA sequence
intercalation that provides basis for design for new
anticancer drug (Bonjean et al., 1998; Dassoneville et al.,
2000; Guittat et al., 2003; Lisgarten et al., 2002).

Oyolu (1978) reported that the leaves of Telfaria
occidentalis, together with the edible shoots contain
moisture; crude protein, carbohydrates, oils, ash and iron,
while Longe et al. (1983) reported that the minerals
namely: calcium, potassium, magnesium, iron, sodium
and phosphorus are concentrated in the testa, pulp and
husk. Oboh (2004) has reported that dietary intake of the
leaf could prevent garlic-induced haemolytic anaemia in
rats. The aqueous extracts of T. occidentalis had been
reported to reduce blood glucose level and also have
antidiabetic effects in glucose induced hyperglycaemic
streptozotocin (STZ) induced diabetic mice (Aderibigbe et
al.,, 1999), while it did not alter the glucose levels in
normoglyceamic mice. Recently, Dina et al. (2001)
reported that the aqueous extract of T. occidentalis |leaf
could assist in the purging of the gastrointestinal tract as
revealed by the purgative effect of the aqueous extracts
of T. occidentalis leaf on isolated guinea pig ileum and he
concluded that there are some pharmacological effects
underlying their mode of action.

Iwalokun and co-workers (2004) have also reported
that V. amygdalina possesses antibacterial, antifungal,
antiplasmodial and nematicidal properties. In the present
study, the ethanolic extracts of four botanicals namely: O.
gratissimum, S. acuta, T. occidentalis and V. amygdalina
were screened for secondary metabolite constituents and
insecticidal activity of the four botanicals against beans
weevil (Acanthscelides obtectus) were studied and the
results were compared.

MATERIALS AND METHODS
Reagents

Ethanol, methanol and HCI (BDH Chemicals, England), chloroform
(E. Merck, Germany), acetic anhydride (Fluka, Switzerland), ferric
chloride (AnalaR Chemicals, England), sodium hydroxide (Sigma
Chemical Co., USA), concentrated sulphuric acid (BDH Chemicals,
England), Draggendoff's reagent and Mayer’s reagent (E. Merck,
Germany). All the chemicals were of analytical grade and used
without further purification.

Plant materials

Fresh leaves of four natural plants (O. gratissimum, S. acuta, T.
occidentalis and V. amygdalina) were collected from the premises
of Crown Estate, Okada in Ovia North-East Local Government Area
of Edo State, Nigeria on 15th March, 2009. The plant materials
(leaves) were identified and authenticated at the Taxonomy section,
Biological Sciences Department, Igbinedion University, Okada,
Nigeria.

The leaves were air-dried at room temperature (26°C) for 8
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weeks, after which it was milled into a uniform powder with the aid
of an electrical grinder. The ethanol extracts were prepared by
soaking 100 g each of the dry powdered plant materials in 300 ml of
80% ethanol at room temperature for 48 h. The extracts were
filtered after 48 h through a Whatmann filter paper No. 42 (125
mm).

The extracts were concentrated using a rotary evaporator at a
maximum temperature of 45°C. The weight of dried crude extracts
ranged from 10.6 - 11.8 g from 100 g of the dried powder in 80%
ethanol as a solvent. The extracts were then dissolved in distilled
water to prepare solutions of different concentrations (1.0, 2.0, 3.0
and 4.0%). The bioassay of the extracts was done for direct toxicity
(mortality) test.

METHODS
Phytochemical screening

Chemical tests were carried out on the ethanolic extracts for the
qualitative determination of phytochemical constituents as
described by Harborne (1973), Trease and Evans (1989) and
Sofowora (1993).

Alkaloids

0.5 g of extract was diluted with 10 ml of acid alcohol, boiled and
filtered. To 5 ml of the filtrate was added 2 ml of dilute ammonia. 5
ml of chloroform was added and shaken gently to extract the
alkaloidal base. The chloroform layer was extracted with 10 ml of
acetic acid. This was divided into two portions. Mayer’s reagent was
added to one portion and Draggendoff's reagent to the other. The
formation of a cream (with Mayer's reagent) or reddish brown
precipitate (with Draggendoff's reagent) was regarded as positive
for the presence of alkaloids.

Saponins

To 0.5 g of extract was added 5 ml of distilled water in a test tube.
The solution was shaken vigorously and observed for a stable
persistent froth. The frothing was mixed with 3 drops of olive oil and
shaken vigorously. An appearance of creamy mass of small
bubbles indicated the presence of saponins.

Tannins

About 0.5 g of the extract was boiled in 10 ml of water in a test tube
and then filtered. A few drops of 0.1% ferric chloride was added and
observed for brownish green or a blue-black colouration indicating
the presence of tannins.

Phlobatannins

About 0.5 g of each plant extract was dissolved in distilled water
and filtered. The filtrate was boiled with 2% HCI solution. Red
precipitate indicated the presence of phlobatannins.

Flavonoids

About 0.5 g of each plant extract was dissolved in diluted NaOH

and HCl was added. A yellow solution that turns colourless
indicated the presence of flavonoids.
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Steroids

Two millimeter of acetic anhydride was added to 0.5 g of ethanol
extract of each sample with 2 ml H.SO4. The colour changed from
violet to blue or green in some samples indicating the presence of
steroids.

Terpenoids (Salkowski method)

To 0.5 g each of the extract was added 2 ml of chloroform.
Concentrated H.SO, (3 ml) was carefully added to form a layer. A
reddish brown colouration of the interface indicated the presence of
terpenoids.

Cardiac glycosides (Keller-Killiani test)

To 0.5 g of extract diluted to 5 ml in water was added 2 ml of glacial
acetic acid containing one drop of ferric chloride solution. This was
underplayed with 1 ml of concentrated sulphuric acid. A brown ring
at the interface indicated the presence of deoxysugar characteristic
of cardenolides. A violet ring may appear below the brown ring,
while in the acetic acid layer a greenish ring may form just above
the brown ring and gradually spread throughout this layer.

Toxicity test

Direct toxicity test with beans weevil was carried out following the
method described by Talukdar and Howse (1993) and Rahman et
al. (2007). Insects were chilled at 4°C for a period of 10 min. The
immobilized insects were individually picked up and 1 ml solutions
of different concentrations (0.0, 1.0, 2.0, 3.0 and 4.0% w/v) were
applied to the dorsal surface of the thorax of each insect by using a
micro capillary tube. Fifty insects per replicate were treated. The
insects were then transferred into a 9 cm diameter Petri dishes
containing food. Insect mortality rate was recorded after 0.25, 0.50,
0.75, 1.0, 1.5 h after treatment (HAT). All the experiments were
conducted in completely randomized design with three replications
and turned to statistical analysis. Finally, the mean values were
compared using Duncan Multiple Range Test (DMRT), (Duncan,
1955).

Seed viability test

The floatation method described by Ehiagbonare and Enabulele
(2007) was used to check the viability of the seeds after treatment
with various concentrations of the plant extracts. Fifty seeds per
replicate were sprayed with 10 ml solutions of different
concentrations (0.0, 1.0, 2.0, 3.0 and 4.0% w/v) of the plant
extracts. Percent viability was recorded at 1.5 h after treatment
(HAT). All the experiments were conducted in three replications and
the mean values were calculated using the following formula:

Percent Viability = (S - S¢/ S) x 100

Here, S = Number of treated seeds used per replicate.
Sk = Number of floating seeds per replicate.

RESULTS AND DISCUSSION
Results

Percentage yield of extracts

Table 1 shows the percentage yield of ethanol extract of

O. gratissimum, S. acuta, T. occidentalis and V.
amygdalina. The crude extract of the leaf of V.
amygdalina contains a greater proportion by mass of the
component compounds followed by S. acuta and O.
gratissimum while T. occidentalis contains the least
proportion of the component compounds.

Phytochemical constituents of extracts

The result of the phytochemical screening (Table 2)
reveals that alkaloids, tannins and flavonoids were
positive in all ethanolic extracts of O. gratissimum, S.
acuta, T. occidentalis and V. amygdalina. Phlobatannins
and terpenoids were detected in the ethanolic extract of
O. gratissimum, S. acuta and V. amygdalina while
cardiac glycosides were detected in the ethanolic extract
of O. gratissimum, S. acuta and V. amygdalina. Also,
saponins were detected in both T. occidentalis and V.
amygdalina while steroids were detected only in the
ethanolic extract of S. acuta and T. occidentalis. These
phytochemicals may be responsible for their insecticidal
properties (Kabaru and Gichia, 2001).

The presence of tannins shows that the plants can be
used as purgative. They are also used in the treatment of
cough, asthma and hay fever (Gills, 1992). The presence
of terpenoids revealed that the plants can act mainly as
anti-feedant and growth disruptor and possesses
considerable toxicity toward insects (Khalid et al., 1989).
Terpenoid also plays an important role in wound and scar
healing (Hayashi et al., 1993). It should be noted that
steroidal compounds are of importance and interest in
pharmacy due to their relationship with such compounds
as sex hormones. The presence of steroidal compounds
in the plants is an indication that the plants can be used
or expectant mothers or breast feeding mothers to ensure
their hormonal balance, since steroidal structure could
serve as potent starting material in synthesis of these
hormones (Okwu, 2001).

Results from the present investigation showed that O.
gratissimum, S. acuta, T. occidentalis and V. amygdalina
are very rich in phytochemicals, even though the
phytochemical screening of the four plants revealed
some differences in their constituents.

Toxicity test

The results of mortality with ethanol extract of O.
gratissimum, S. acuta, T. occidentalis and V. amygdalina
at different concentrations are shown in Tables 3 - 6. The
results of average mortality of beans weevil (A. obtectus)
with ethanol extract of O. gratissimum at different
concentrations are presented in Table 3. With the crude
extract of O. gratissimum (leaf), the average mortality
indicated that 4.00% concentration resulted in the higher
toxicity of 28.80 in A. obtectus. It is also observed that
3.00% showed a toxicity of 25.60, 2.00% showed a
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Table 1. The percentage yield of ethanol extract of sample (leaves).

Sample % Yield
Ocimum gratissimum 11.10
Sida acuta 11.40
Telfaria occidentalis 10.60
Vernonia amygdalina 11.80

Table 2. Phytochemical screening of ethanol extracts of samples (leaf).

Phytochemicals O. gratissimum S. acuta T. occidentalis V. amygdalina
Alkaloids + + + +
Flavonoids + + + +
Saponins - - + +
Steroids + + - -
Tannins + + i +
Phlobatannins + + - +
Terpenoids + + - +
Cardiac glycosides + + - +

Key: + = Present, - = Absent.

Table 3. Corrected average mortality with ethanol extract of O. gratissimum leaf on A. obtectus.

Concentration

Average mortality (HAT)

Overall mean

0.25 0.50 0.75 1.00 1.5 Mortality
0.00% (control) 0.00 0.00 0.00 0.33 1.00 0.27
1.00 3.00a 10.00a 20.33a 24.33a 27.00a 16.93
2.00 4.33a 13.67a 24.33a 27.67a 35.00b 21.00
3.00 6.67a 16.00b 27.67b 33.33b 44.33c 25.60
4.00 8.33b 17.33c 31.67c 39.33b 47.33c 28.80

HAT, Hours after treatment; different letters in a column are significantly different using Duncan’s multiple range test at 5% level.

Table 4. Corrected average mortality with ethanol extract of S. acuta leaf on A. obtectus.

Concentration

Average mortality (HAT)

Overall mean

0.25 0.50 0.75 1.00 1.5 Mortality
0.00% (control) 0.00 0.00 0.00 0.33 0.67 0.20
1.00 4.00a 13.67a 20.00a 26.00a 29.33a 18.60
2.00 5.33a 15.67a 27.33b 30.33b 32.67b 22.27
3.00 7.33b 17.33a 30.67¢ 41.33c 46.33c 28.60
4.00 9.33b 20.33b 34.67¢ 44.33c 48.67c 31.47

HAT, Hours after treatment; different letters in a column are significantly different using Duncan’s Multiple Range test at 5% level.

toxicity of 21.00 while 1.00% showed the average toxicity

of 16.93 in A. obtectus.

31.47 in A. obtectus.

It is also observed that 3.00%

The results of average mortality of beans weevil (A.
obtectus) with ethanol extract of S. acuta at different
concentrations are presented in Table 4. With the crude
extract of S. acuta (leaf), the average mortality indicated
that 4.00% concentration resulted in the higher toxicity of

showed a toxicity of 28.60, 2.00% showed a toxicity of
22.27 whereas 1.00% showed the average toxicity of
18.60 in A. obtectus. The results of average mortality of
beans weevil (A. obtectus) with ethanol extract of T.
occidentalis at different concentrations are presented in
Table 5. With the crude extract of T. occidentalis (leaf),
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Table 5. Corrected average mortality with ethanol extract of T. occidentalis leaf on A. obtectus.

Concentration

Average mortality (HAT)

Overall mean

0.25 0.50 0.75 1.00 1.5 Mortality
0.00% (control) 0.00 0.00 0.00 0.33 0.67 0.20
1.00 0.00a 6.00a 8.67a 11.00a 15.33a 8.20
2.00 0.67a 7.33a 12.00b 15.67b 18.33a 10.80
3.00 1.33a 9.67b 14.33b 19.00c 21.33b 13.13
4.00 2.33b 11.00c 18.00c 20.67¢ 24.00b 15.20

HAT, Hours after treatment; different letters in a column are significantly different using Duncan’s multiple range test at 5% level.

Table 6. Corrected average mortality with ethanol extract of V. amygdalina leaf on A. obtectus.

Concentration

Average mortality (HAT)

Overall mean

0.25 0.50 0.75 1.00 1.5 Mortality
0.00% (control) 0.00 0.00 0.00 0.33 0.67 0.20
1.00 5.33a 15.00a 23.00a 27.00a 31.00a 20.27
2.00 6.67a 16.67a 27.67a 31.67b 37.00b 23.94
3.00 8.67b 19.00a 33.00b 42.33c 46.67c 29.98
4.00 9.67b 22.33b 40.00c 46.33c 49.67c 33.60

HAT, Hours after treatment; different letters in a column are significantly different using Duncan’s Multiple Range test at 5% level.

the average mortality indicated that 4.00% concentration
resulted in the higher toxicity of 15.20 in A. obtectus. It is
also observed that 3.00% showed a toxicity of 13.13,
2.00% showed a toxicity of 10.80 whereas 1.00% showed
the average toxicity of 8.20 in A. obtectus.

The results of average mortality of beans weevil (A.
obtectus) with ethanol extract of V. amygdalina at
different concentrations are presented in Table 6. With
the crude extract of V. amygdalina (leaf), the average
mortality indicated that 4.00% concentration resulted in
the higher toxicity of 33.60 in A. obtectus. It is also
observed that 3.00% showed a toxicity of 29.93, 2.00%
showed a toxicity of 23.94 whereas 1.00% showed the
average toxicity of 20.27 in A. obtectus.

These results also revealed that the extracts from the
leaves of O. gratissimum, S. acuta, T. occidentalis and V.
amygdalina possess good insecticidal potential because
of their phytochemical constituents (Nadi, 2001; Kabaru
and Gichia, 2001). The order of toxicity of four different
concentrations were 4.00 > 3.00 > 2.00 > 1.00%. Similar
direct toxicity effect of the leaf extracts of Shiyalmutra on
rice weevil has been carried out by Roy et al. (2005) and
reported the order of toxicity as 3 > 2 > 1%.

The observed overall mean mortality also increased
with increase in time intervals after treatment (Figures 1 -
4). Overall mean mortality at 0.25, 0.50, 0.75, 1.00 and
most active against A. obtectus, followed by S. acuta, O.
gratissimum and the least is the ethanol extract of the
leaf of T. occidentalis.

Seed viability test

The results of percentage viability of the seeds sprayed
with different concentrations of the ethanol extract of O.
gratissimum, S. acuta, T. occidentalis and V. amygdalina
are presented in Table 7. The result of seed viability test
reveals that percentage viability of the seeds sprayed
with 0.00% concentration of the ethanol extract of O.
gratissimum is 63.33. The percentage viability of the
seeds sprayed with 4.00% concentration of the ethanol
extract of O. gratissimum resulted in higher 70.00 while
3.00% concentration has percentage viability of 68.67,
2.00% has percentage viability of 66.67 and 1.00% has
percentage viability of 64.67.

The percentage viability of the seeds sprayed with
4.00% concentration of the ethanol extract of Sida acuta
resulted in higher 72.00 while 3.00% concentration has
percentage viability of 69.33, 2.00% has percentage
viability of 67.33 and 1.00% has percentage viability of
66.00.

The percentage viability of the seeds sprayed with
4.00% concentration of the ethanol extract of Telfaria
occidentalis resulted in higher 68.67 while 3.00%
concentration has percentage viability of 67.33, 2.00%
has percentage viability of 66.67 and 1.00% has
percentage viability of 63.33.

The percentage viability of the seeds sprayed with
4.00% concentration of the ethanol extract of V.
amygdalina resulted in higher 72.67 while 3.00%
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Figure 1. Corrected average mortality with ethanol extract of Ocimum gratissimum leaf on A. obtectus
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Figure 2. Corrected average mortality with ethanol extract of Sida acuta leaf on A. obtectus.
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Figure 3. Corrected average mortality with ethanol extract of T. occidentalis leaf on A. obtectus.
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Figure 4. Corrected average mortality with ethanol extract of V. amygdalina leaf on A. obtectus.

1.50 h after treatment indicated that 4.00% solution
showed the highest mortality of 28.80, 31.47, 15.20 and
33.60 in A. obtectus at 1.50 HAT with O. gratissimum, S.
acuta, T. occidentalis and V. amygdalina respectively. As
a result, overall mean mortality of all the plants showed
parallel response to the level of concentration at different
time intervals after treatment. Moreover, the ethanol
extract of the leaf of V. amygdalina was found to be the
concentration has percentage viability of 70.00, 2.00%
has percentage viability of 68.67 and 1.00% has

percentage viability of 67.33. As a result, percentage
viability of the seeds showed parallel response to the
level of concentration after treatment.

Conclusion
This study suggested that O. gratissimum, S. acuta, T.

occidentalis and V. amygdalina possess insecticidal
properties and they can be used to control variety of
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Table 7. Percentage viability of the seeds sprayed with the ethanol extract of O. gratissimum, S. acuta, T. occidentalis and V. amygdalina.

Concentration O. gratissimum S. acuta T. occidentalis V. amygdalina

0.00% (control) 63.33 63.33 63.33 63.33
1.00 64.67 66.00 63.33 67.33
2.00 66.67 67.33 66.67 68.67
3.00 68.67 69.33 67.33 70.00
4.00 70.00 72.00 68.67 72.67

insect pests and vectors. However, further work is
necessary to elucidate the structures of the biologically
active components that are responsible for the
insecticidal activity of these plants.
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