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Introduction 
frican Wild Basil (Ocimum basilicumL.) is a 

member of the genus Ocimum, family 

Lamiaceae, collectively known as basil, has 

long been acclaimed for the genetic diversity of the 

species within the genus (Paton, et al. 1999). Ocimum 

comprises at least 65 species, but more than 150 

species of herbs and shrubs from the tropical and sub-

tropical regions of Asia, Africa, and Central and South 

America have been reported (Sahoo, et al. 1997; Paton, 

et al. 1999). The main center of diversity appears to be 

Africa (Paton, and Putievsky, 1996; Simon, 1998). 

Different species and forms of Ocimum spp. vary in 

growth habit, color, and aromatic composition, making 

the true botanical identity of basil difficult. Basil is a 

source of essential oils and aromatic compounds  
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(Simon, et al. 1984; Simon, et al. 1990), a culinary herb, and an attractive, 

fragrant ornamental (Morales, et al. 1993 and Morales, et al. 1996). The herb 

has a number of different essential oils in different proportions for various 

cultivars (Simon, 1998). The essential oil from European basil contains high 

concentrations of linalool and methyl chavicol (estragole), (Simon, 1998; 

Janick, et al, 1999). Other constituents include: 1,8-cineole, eugenol, 

and myrcene, among others (Simon, 1998; Eberhard, 2006). The seeds contain 

edible oils and a drying oil similar to linseed oil (Angers, et al. 1996). Agricultural 

raw and processed commodities must be protected from insects, rodents, 

birds, mites, and microorganisms throughout the value chain. The mobility and 

the ability of many stored-product insects to find and reproduce on many 

untargeted Gas Chromatography–Mass Spectrometry (GC-MS) using three 

different extraction solvents (methanol, ethanol and distilled water).To 

mention but few, the ethanol extracts revealed the presence of 9,12-

Octadecadienoic acid (Z,Z)- (C18H32O2); 2,2-Bis(butoxy) propionic acid, 

butyl ester (C15H30O4); 7,10,13-Hexadecatrienoic acid, methyl ester 

(C17H28O2); n-Hexadecanoic acid (C16H32O2). Methanol extracts revealed 

the presence of 9,12-Octadecadienoic acid (Z,Z)- (C18H32O2); n-

Hexadecanoic acid (C16H32O2); Squalene (C30H50); Terpinen-4-ol 

(C10H18O). The distilled water extraction revealed the presence of 

Hexasiloxane,tetradecamethyl- (C14H42O5Si6); 3,6-Dioxa-2,4,5,7-

tetrasilaoctane,2,2,4,4,5,5,7,7-octamethyl- (C10H30O2Si4); 

Cyclodecasiloxane, eicosamethyl- (C20H60O10Si10); 1,1,1,5,7,7,7-

Heptamethyl-3,3-bis(trimethylsiloxy)tetrasiloxane (C13H40O5Si6). 

Botanicals pesticides are relatively target specific, biodegradable, 

environmentally friendly, and can be used in insecticide resistance 

management programmes. 

 

Key words: Phytochemical, constituents, Ocimum basilicum L., 

Callosobruchus subinnotatus PIC, pest control. 
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different foods throughout the value chain make them particularly difficult to 

manage. The use of plants in the fight against insects has been long known 

(Crosby, et al. 1966). The pyretre, nicotine, rotenone and tobacco have long 

been used as control agents against insects in some regions of sub-Saharan 

Africa (Brahim, et al., 2006). Extracts of the plant (O.basilicum) have been 

shown to contain biologically active constituents that are insecticidal, 

nematicidal, fungistatic, and antimicrobial (Albuguerque, 1996; Orafidiya, et al. 

2006 and Simon, et al. 1984). Basil essential oil has been tested in the control 

of plant pests (Erler, et al. 2006; Chang, et al. 2009.) and diseases (Zhang, et al. 

2009). Plant material may produce volatile chemicals that repel or confuse the 

adult beetles, eventually preventing invasion or causing emigration from 

treated stocks (Boeke, et al. 2004). The use of plant material for grain 

preservation is considered as a promising alternative to synthetic insecticides 

for several decades (Boeke. et al. 2004). With many problems posed by the use 

of synthetic insecticides in vector control, besides their high cost, synthetic 

insecticides have a broad spectrum of action and generally act on non-target 

organisms (Barbouche, et al., 2001). They also cause some resistance in treated 

insects (Georghiou, et al., 1975; Sinegre, et al., 1977). In view of these problems 

caused by the use of synthetic insecticides, the use of botanical control practice 

today has renewed interest as alternatives to conventional chemical pesticides. 

Control of C.subinnotatus in stored Bamabara groundnut is largely depends and 

conducted using conventional synthetic insecticides in the study area, but 

resistance to organophosphates and other class of the synthetic insecticides 

has been observed by local farmers. The study was aimed to determine the 

phytochemical compounds of African Wild Basil (Ocimum basilicum L.) whole 

plant found in Gombe State and their insecticidal potentials. 
 

MATERIALS AND METHODS:  

Experiment Site 

The experiment was conducted at the Federal University of Kashere (FUK), 

Gombe State Nigeria.  

 

 

Collection of plant materials  
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Fresh plant materials of O.basilicum L. whole plant were locally collected in 

Gombe and suburb subsequently, identified at the herbarium of  Biological 

Sciences Department (specimen voucher number 091), Faculty of Science, 

Federal University of Kashere (FUK), Gombe State, Nigeria. 

 

Preparation of plant materials 

All the plant materials collected from O.basilicum L. whole plant were shade 

dried to a crispy dry condition and thereafter was grounded using pestle and 

mortar, blended with an electric blender and then sieved through a mesh size 

of 600µm to obtain fine powders. 

 

Preparation of crude extracts of the Plant Materials 

A weight of 1.8 kg was obtained for each of the powdered plant parts. A 600g 

portions of the powdered leaves, stembark and stem were soaked separately 

in 1.8 litres of 70% aqueous ethanol, 1.8 litres of 70% aqueous methanol and 1.8 

litres of distilled water for 24 hours. After 24hours, the extract was sieved with 

a muslin cloth and this was stored in a refrigerator when not in use. 

 

Phytochemical Screening of the crude extract 

The processed crude extracts were aseptically carried using Laboratory sample 

bottles (to avoid contamination on transit) to the National Research Institute 

for Chemical Technology (NARICT) Basawa, Zaria, Kaduna State where 

laboratory tests was conducted on the crude extracts of the powdered 

specimens using standard procedures (Untargeted Gas Chromatography–

Mass Spectrometry (GC-MS)) to determine the phytochemical compounds 

present in the plant extracts.  

 

GC - MS Experimental Conditions 

The analysis was performed using Agilent Gas chromatography couple to the 

mass spectrometer system (model GC Agilent S/N 7890A and 5975A). HP 5ms 

5% phenyl Methyl) siloxane Capillary Colum (30M x 250m) was used under the 

following conditions: Oven temperature 70oC for 1 min, then increase to 280oC 
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by 10oC/min for 10 min and Injector temperature of 260oC. Helium gas was used 

as the carrier gas with flow rate of 1.9m/min, the volume of the injected sample 

was 1uL of diluted extract in ethanol, methanol and distilled water. Split 

injection techniques was used during sample injection with ionization energy 

70ev in the electron ionization (EI) mode, ion source temperature 230oC scan 

mass range of M/Z 50-500.  

 

Identification of constituents 

The constituents of the plant material were identified base on the result 

obtained from the Library search and mass spectra of most of the compound 

with data generated under identical experimental conditions by applying a 

search algorithm considering the retention index as well as mass spectra 

similar with those of authentic compounds available in NIST 2011and NIST 2014 

Library. 

 

RESULTS  

Table 1: GC-MS analytical report of ethanolic, methanolic and distilled water 

extracts of O. basilicum L. 

Extract

ion 

solvent 

Pe

ak 

Compounds Molecular 

Formula 

Molecu

lar 

Weight 

Retent

ion 

Time 

(Min) 

Are

a 

(%) 

Ethanol 1 9,12-Octadecadienoic acid (Z,Z)-  C18H32O2 280 15.412  68.

28 

 2 2,2-Bis(butoxy) propionic acid, butyl ester C15H30O4 274 10.371   10.3

7 

 3 7,10,13-Hexadecatrienoic acid, methyl ester C17H28O2 264 14.531  5.77 

 4 n-Hexadecanoic acid  C16H32O2 256 14.268   4.24 

Methan

ol 

1 9,12-Octadecadienoic acid (Z,Z)-  C18H32O2 280 15.441  63.

61 

 2 n-Hexadecanoic acid C16H32O2 256 14.250   3.7

5 
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 3 Squalene C30H50 410 20.419   2.9

5 

 4 Terpinen-4-ol C10H18O 154 5.507   2.2

0 

Distilled 

water 

1 Hexasiloxane, tetradecamethyl- C14H42O5S

i6 

458 17.798  11.0

4 

 2 3,6-Dioxa-2,4,5,7 tetrasilaoctane,2,2,4,4,5,5,7,7-

octamethyl- 

C10H30O2

Si4 

294 18.948  

 

9.6

6 

 3 Cyclodecasiloxane, eicosamethyl- C20H60O1

0Si10 

740 16.865   9.5

5 

 4 1,1,1,5,7,7,7-Heptamethyl-3,3-

bis(trimethylsiloxy)tetrasiloxane 

 

C13H40O5

Si6 

444 15.950  6.7

2 

 

Figure 1 (1a – 4a): GC-MS chromatogram of ethanolic extract of O.basilicum 

whole plant 

 
Figure1a       Figure 2a 

 

 
Figure 3a       Figure 4a  

Figure 2 (1b – 4b). GC-MS chromatogram of methanolic extract of O.basilicum 

whole plant 
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Figure 1b.        Figure 2b. 

 

 
Figure 3b.      Figure 4b. 

 

Figure 3 (1c – 4c): GC-MS chromatogram of distilled water extract of 

O.basilicum whole plant 

 
Figure 1c.           Figure 2c. 
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Figure 3c.            Figure 4c. 

 

DISCUSSION 

The untargeted Gas Chromatography-Mass Spectrometry (GC-MS) screening 

using three different extraction solvents (ethanol, methanol and distilled 

water) (Table 1) was limited to only first four compounds with the highest 

percentage area (peaks) and their chromatogram (Figure 1 – 3) out of the 

numerous compounds screened in the various extracts. The ethanolic extracts 

of O. basilicum revealed the presence of 23 compounds with 9,12-

Octadecadienoic acid (Z,Z)- (C18H32O2); 2,2-Bis(butoxy) propionic acid, butyl 

ester (C15H30O4); 7,10,13-Hexadecatrienoic acid, methyl ester (C17H28O2); n-

Hexadecanoic acid (C16H32O2) as some of the major constituents with the 

highest percentage area (peaks). Similar to other members of the Ocimum 

genus, O. basilicum contains an essential oil, alkaloids, glycosides, tannins, and 

other chemical constituents. Although, chemical composition varies with 

geographical location and environmental and genetic factors, (Pandey, 

2014; Mahajan, 2013). In a related work, Dris. et al., (2017) and Senthilkumar, et 

al., (2008), found Terpinen-4-ol (C10H18O); allo-ocimene and γ-terpinene 

(members of the Ocimene and terpinene group) from O. basilicum and 

Blumeamollis, and reported that, these compounds were found to be larvicidal 

against mosquitoes (Culex quinquefasciatus). Mwangangi and Mutisya (2013), 

found out that O. basilicum leaf powder caused up to 90% mortality of maize 

weevils within two weeks when applied at 2 g powder per 100 g of maize 

grains. Other works by Boeke et al. (2004) showed much greater effect of O. 

basilicum essential oils on closely related coleopteran, C. maculatus with a 

file:///C:/Users/User/Documents/My%20PhD/BASIL/African%20Basil%20Uses,%20Benefits%20&%20Dosage%20-%20Drugs.com%20Herbal%20Database.html%23Pandey.2014
file:///C:/Users/User/Documents/My%20PhD/BASIL/African%20Basil%20Uses,%20Benefits%20&%20Dosage%20-%20Drugs.com%20Herbal%20Database.html%23Pandey.2014
file:///C:/Users/User/Documents/My%20PhD/BASIL/African%20Basil%20Uses,%20Benefits%20&%20Dosage%20-%20Drugs.com%20Herbal%20Database.html%23Mahajan.2013
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record of 49% mortality within 24 hours of exposure. Asawalam et al.(2008), 

described moderate repellent activity of O. grattissium to S. zeamais. The 

chemical compositions of ethanol extract of Ajwain (Trachy spermumammi) 

were investigated using GC-MS (Kumaravel, et al.,2016) and found 1,1'-

Bicyclopropyl]-2-octanoic acid, 2'-hexyl-, methyl ester (C21H38O2) as one of the 

biologically active compounds that were potentially insecticidal, microbial, 

herbicidal and very useful for the manufacturing of new drugs. Squalene was 

also one of the major components discovered in this plant extract. Some 

research indicated that squalene can be used as pesticide and is particular good 

in controlling the fire ants and mosquitoes moreover, it is also beneficial and 

harmless to human and there is no residual damage reported yet (Masuda; et 

al.,1982). Squalene has also been reported to be a strong acaricidal agent 

against mites (Egui, Z and Sambath, S.2012).  The methanolic extracts of the 

plant (O. basilicum) showed the presence of 25 compounds with 9,12-

Octadecadienoic acid (Z,Z)- (C18H32O2); n-Hexadecanoic acid (C16H32O2); 

Squalene (C30H50); Terpinen-4-ol (C10H18O) as some of the selected 

constituents with the highest percentage area (peaks). Several studies have 

indicated the presence of Cyclohexane, 1-methyl-4-(1-methylethylidene)- 

(C10H18) and some other biologically active compounds against different 

species of insect pests (Vignesh, Et al. 2016; Dris,      et al., 2017). The methanol 

extract of O. basilicum applied at its (LC50) was reported to present an 

insecticidal activity against 2nd, 3rd and 4th stage larvae of Anopheles 

stephensi with mortalities of 0.276%, 0.285% and 0.305%, respectively (Aarthi 

and Murugan, 2010). Another separate work conducted by (Dris. et al., 2017) 

indicated that O. basilicum essential oils and their active components could be 

developed as control agents against mosquito larvae. The results from this 

study were generally different, according to some literature findings, as 

concerns the major volatile compounds of the plants under investigation. 

These differences may be probably due to different environmental, 

geographical, and genetic factors, different chemotypes, and the nutritional 

status of the plants. Thus, different results were recorded for basil growing in 
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Brazil (Sartoratto, et al. 2004), where linalool and eugenol were isolated in the 

yield of 32.6 and 28.1%, respectively. The distilled water extracts of the plant (O. 

basilicum) also revealed the presence of 43 compounds with 

Hexasiloxane,tetradecamethyl-(C14H42O5Si6); 3,6-Dioxa-2,4,5,7-

tetrasilaoctane,2,2,4,4,5,5,7,7-octamethyl- (C10H30O2Si4); Cyclodecasiloxane, 

eicosamethyl-(C20H60O10Si10); 1,1,1,5,7,7,7-Heptamethyl-3,3-

bis(trimethylsiloxy)tetrasiloxane (C13H40O5Si6) as some of the selected 

constituents with the highest percentage area (peaks). Plants produce a wide 

range of secondary metabolites (e.g. terpenoids, alkaloids, and phenolics) that 

often possess insecticidal, fungicidal, bactericidal, antiviral, antifeeding or 

growth retardant properties (Wilson, et al., 1997; Cherry and Nuessly, 2010). 

Several studies showed that, O. basilicumis truly a rich source of useful 

phytochemicals owing to which it is often referred as “king of herbs” (Makri 

and Kintzios, 2008). The chemical characterization of O. basilicum extracts in a 

different research showed the presence of tannins, flavonoids, saponins and 

volatile terpenes like camphor, tymol, linalool and pinenes (Lorenzi and Matos, 

2002). Ocimumis known for its pesticide properties due to diverse group of 

compounds in its essential oil (Dinan, et al., 2001). Leaves and extracts of leaves 

of Ocimum species are reportedly useful as grain protectants in Eastern Africa 

(Hlymy, et al., 2007) and as insect repellents (Bekele, et al., 1996). O. 

gratissimum essential oil is reported to contain bioactive constituents that are 

insecticidal and repellent (Keita, et al., 2000). The toxicity is due to the effects 

of the various compounds found in the plant extract. Leaves of O. americanum 

are used as an insecticide for the protection against post-harvest insect 

damage especially the ones caused by bruchid beetles in Africa, (Weaver, et al., 

1991). 

 

Conclusion  

Basil (Ocimum basilicum L.), is an important essential oil crop, medicinal plant 

and culinary herb. Basil main chemical constituents is the essential oil which is 

of complex and variable composition. O. basilicum contains an essential oil, 
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alkaloids, glycosides, tannins, and other chemical constituents. Within the 

species, several different chemical groups exist, and furthermore soil and time 

of harvest influence the quantity and the composition of the essential oil. 

Essential oil composition is also influenced by geographical location, growing 

conditions, cultivars, different agronomic management and seasonal variation, 

genetic factors, harvesting, drying and processing methods. Insecticidal 

potentials of basil have been studied by different researchers. Basil has been 

reported in herbal publications as an insect repellent. Eugenol and (E)-6-

hydroxy-4,6-dimethyl-3-heptene-2-one found in Ocimum species demonstrated 

mosquitocidal activity. It could be concludes that, unlike synthetic chemical 

insecticides that kill both pests and non-target organisms, botanicals pesticides 

are relatively target specific. They are also biodegradable, environmentally 

friendly, and can also be used in insecticide resistance management programs. 

Hence, O. basilicum could serve as good alternatives to chemical insecticides. 

 

Recommendations 

• The research is open for improvement especially in the area of isolation 

of active constituents of the plant products used, identifying which 

compound is responsible for activity against the bruchids  

• Standardization of the products to ensure uniformity of application is 

also advocated.  

• Further research especially in the application of biotechnology to 

formulate large scale biopesticides as well as use of traditional 

knowledge to find more plant products with insecticidal property that 

can be used at farm and household level grain storage is of paramount 

importance. 
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