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SUMMARY
The study screened the phytochemical compounds in Ocimum basilicum L. whole plant, 
Senna siamea (Lam.) and Ficus polita Vahl stembark and provided information on 
their potentials for storage insect pest management. The plant materials were sourced 
locally in Gombe and environs subsequently identified at the Biological Sciences 
Department, Faculty of Science, Federal University of Kashere. Gas Chromatography-
Mass Spectrometry (GC-MS) using three (3) different extraction solvents (Ethanol, 
Methanol and Water) was employed for the laboratory screening. Ethanol extracts of 
O. basilicum revealed 68.28% Fatty acids, 10.37% Esters and 5.74% Terpenoid. 
Methanol extracts showed 63.61% Fatty acids, 5.15% Terpenes and 3.75% Carboxylic 
acids. Water extracts revealed 20.59% Siloxanes, 5.61% Steroids and 4.65% Ethers. S. 
siamea ethanol extracts revealed 17.94% Esters, 16.44% Fatty acids, 13.18% Acetates 
and 12.88% Alcohols. Methanol extracts revealed 26.01% Siloxanes, 15.72% Fatty 
acids and 9.41% Alcohols. Water extracts revealed 42.11% Fatty acids and 6.67% 
Heterocyclic in S. siamea stembark. Ficus.  polita ethanol extracts showed 43.07% 
Terpenoids, 29.34% Sesquiterpenes and 4.91% Phenols. The methanol extracts 
revealed 56.47% Terpenoids, 10.04% Amines, 9.10% Heterocycles and 7.62% Sterols, 
while water extracts revealed 43.12% Steroids, 23.90% Esters and 11.85% Terpenoids 
in F. polita stembark. Plant secondary metabolites are linked to insecticidal activities of 
plants. Many plant materials contained insecticidal properties such as repellant, anti-
feedant, oviposition deterrent, growth inhibition either as contact toxicity or fumigant. 
Studies have indicated terpenoids as major examples of insecticide substances, hence, 
plants secondary metabolites could serve as good alternatives to chemical insecticides.
Keywords: Phytochemical, Repellant, Fumigant, Screening, stembark and solvents.

INTRODUCTION
Biopesticides of plant origin have been 
studied in many recent investigations, 
[1];[2];[3]. The use of plant material for 
grain preservation is considered as a 
promising alternative to synthetic 
insecticides for several decades [4]. They 
are biodegradable, environmentally 
friendly, and can also be used in insecticide 

resistance management programs [5]. 
Agr icu l tu ra l  r aw and  p rocessed  
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 different foods 
throughout the value chain make them 
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particularly difficult to manage. The use of 
plants in the fight against insects has been 
long known. Many investigations have 
been carried out with known and still to be 
utilized species of plants having pesticide 
characteristics [2].
Ocimum basilicum L. (African Wild Basil) 
known as basil, has long been acclaimed for 
their insecticidal potentials by different 
researchers [6];[7];[8];[9]. [10], 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. 
The insecticide activity of Cassia siamea 
extracts and pure compounds had been 
reported recently [11];[12]. Fresh leaves 
from S. siamea was used for repelling or 
killing insects such as termites, bed bugs 
and mosquitoes [13]. In India, Cassia 
species is used as a natural pesticide in 
organic farms [14]. The demonstrated 
larvicidal activity of C. siamea may also be 
due to presence of flavonoids, phenols, 
glycosides and tannins, which is in 
agreement with [15]. 
Several studies have provided baseline 
information on many Ficus spp potential 
validity in the treatment and management 
of insect pests associated with stored grains 
[16];[17];[18];[19]. The leaves and stem of 
F. sarmentosa var. henryi have been 
reported to possessed insecticide activity 
[20]. Application of leaves and bark 
extracts of F. exasperata was effective in 
the control of insect pest infestation when 
compared with control [16]. Fatty acids 
methyl esters have also been screened in 
Ficus species by many authors and reported 
to have larvicidal activity against the vector 
C. quinquefasciatus [21]. It has been 
reported that fatty acids mixture has 
toxicity and repellence against insecticide 
susceptible and resistant strains of the 
major malaria vector Anopheles funestus 

[22]. 
A number of secondary metabolites are 
linked to pesticides activities of plants in 
which they occur [23]. Monoterpenes such 
as eugenol, limonene, camphor and thymol 
commonly found in basil have strong 
repellent activity against insects [24]. Other 
studies have also indicated terpenoids as 
Arthropod-repellent compounds [23]. 
The study aimed to screen phytochemical 
compounds in O. basilicum L. (whole 
plant), S. siamea L., and F. polita Vahl 
(stembark) found in Gombe and environs 
and their potentials for insect pest control 
during storage.

MATERIALS AND METHODS 
Collection and Authentication of Plant 
Materials 
Fresh plant materials of Ocimum basilicum 
whole plant, Sena siamea and F. polita 
stembark were locally collected in Gombe 
and suburb subsequently, identified at the 
herbarium of Biological Sciences 
Department (specimen voucher numbers 
089; 090 and 091), Faculty of Science, 
Federal University of Kashere (FUK), 
Gombe State, Nigeria.
Plant Materials Processing
The entire plant materials were washed 
thoroughly with running tap water to 
remove dust and soil, thereafter, sterile with 
distilled water. The plant materials was then 
grounded separately using a laboratory 
electric blender to get the crude extracts
Extraction of Crude Extracts of the Plant 
Materials
A 600g portions of the grounded plant parts 
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 to get the crude extracts. After 
24hours, the crude extracts were sieved 
with a muslin cloth and stored in a 
refrigerator when not in use.
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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 plants specimens using 
standard procedures (Untargeted Gas 
Chromatography–Mass Spectrometry 
(GC-MS)). 
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 

oconditions: Oven temperature 70 C for 1 
o o

min, then increase to 280 C by 10 C/min for 
o10 min and Injector temperature of 260 C. 

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, 

o
ion source temperature 230 C scan mass 
range of M/Z 50-500. 
Identification of Constituents
The constituents of the plant materials 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 [25];[26].

RESULTS 
The results in Table 1, 2 and 3 was limited to 

only the first four compounds with the 
highest percentage area (peaks) and their 
chromatogram in figures 1 – 9 screened 
from each plant material. The Compounds 
names, Molecular Formula, Molecular 
Weight, Retention Time (Min), Area (%) 
and Organic compounds class are presented 
in each of the Tables. 
Table 1 shows that, the ethanol extracts of 
Ocimum basilicum whole plant revealed the 
highest peak area % of 68.28% from Fatty 
acids class of organic compounds, followed 
by 10.37% from Esters class and 5.74% 
from Terpenoid class. The methanol 
extracts revealed the highest peak area % of 
63.61% from Fatty acids class, followed by 
5.15% from Terpenes class and 3.75% from 
Carboxylic acids class. The water extracts 
revealed the highest peak area % of 20.59% 
from Siloxanes class, followed by 5.61% 
from Steroids class and 4.65% from Ethers 
class of organic compounds. Figures 1 – 3 
shows the chromatogram for the methanol, 
ethanol and water extracts of O. basilicum. 
Results of S. siamea Stembark extracts 
(Table 2) revealed the presence of various 
classes of organic compounds. The ethanol 
extracts of S.siamea stembark revealed the 
highest peak area % of 17.94% from Esters 
class, followed by 16.44% from Fatty acids 
class, 13.18% from Acetates class and 
12.88% from Alcohols class of organic 
compounds; methanol extracts revealed the 
highest peak area % of 26.01% from 
Siloxanes class, followed by 15.72% from 
Fatty acids class and 9.41% from Alcohols 
class of organic compounds. The water 
extracts revealed the highest peak area % of 
42.11% from Fatty acids class followed by 
6.67% from Heterocyclic class of organic 
compounds. Figures 4 – 6 shows the 
chromatogram for the methanol, ethanol 
and water extracts of S. siamea. 
The ethanol extracts of F. polita stembark 
(Table 3) showed the  highest peak area % 
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of 43.07% from Terpenoids class, followed 
by 29.34% from Sesquiterpenes class and 
4.91% from Phenols class; 56.47% from 
Terpenoids class, 10.04% from Amines 
class, 9.10% from Heterocycles class and 
7.62% from Sterols class were revealed 
with the  highest peak area % in methanol 

extracts. The water extracts revealed the 
highest peak area % of 43.12% from 
Steroids class, 23.90% from Esters class 
and 11.85% from Terpenoids class of 
organic compounds. Figures 7 – 9 shows the 
chromatogram for the methanol, ethanol 
and water extracts of F. polita stembark.

Table 1: Composition of Ethanolic, Methanolic and Distilled Water Extracts of O. basilicum  L. 
Whole Plant Powders

 
(GC –

 
MS Analysis results)

 Extraction 
solvent

 

Peak

 
Compounds

 
Molecular 
Formula

 

Molecular 
Weight

 

Retenti
on 
Time 
(Min)

 

Area 
(%)

 

Organic 
Compounds 
Class

 Ethanol

 

1

 

Terpinen-4-ol

 

C10H18O

 

154

 

5.519 

 

1.63

 

Terpenoid

 
 

2

 

2,2-Bis(butoxy) propionic 
acid, butyl ester

 

C15H30O4

 

274

 

10.371  

 

10.37

 

Esters

 

 

3

 

9,12-Octadecadienoic 
acid (Z,Z)-

  

C18H32O2

 

280

 

15.412 

 

68.28

 

Fatty acids

 

 

4

 

Squalene

 

C30H50

 

410

 

20.413  

 

4.11

 

Terpenes

 

Methanol

 

1

 

Terpinen-4-ol

 

C10H18O

 

154

 

5.507  

 

2.20

 

Terpene 
alcohol

 
 

2

 

n-Hexadecanoic acid

 

C16H32O2

 

256

 

14.250  

 

3.75

 

Carboxylic 
acids

 
 

3

 

9,12-Octadecadienoic 
acid (Z,Z)-

  

C18H32O2

 

280

 

15.441 

 

63.61

 

Fatty acids

 

 

4

 

Squalene

 

C30H50

 

410

 

20.419  

 

2.95

 

Terpenes

 

Distilled 
water

 

1

 

Thiocyanic acid, 5.alpha.-
cholestan-3.beta.-yl ester

 

C28H47NS

 

429

 

14.977  

 

5.61

 

Steroids

 

 

2

 

1-Methoxy-3-(2-
hydroxyethyl)nonane

 

C12H26O2

 

202

 

16.648  

 

4.65

 

Ethers

 

 

3

 

Cyclodecasiloxane, 
eicosamethyl-

 

C20H60O10Si10

 

740

 

16.865  

 

9.55

 

Siloxanes

 

 

4

 

Hexasiloxane, 
tetradecamethyl-

 

C14H42O5Si6

 

458

 

17.798 

 

11.04

 

Siloxanes
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Table 2 Composition of Ethanolic, Methanolic and Distilled Water Extracts of S. siamea Stembark 
Powders (GC –

 
MS Analysis results)

 Extraction 
solvent

 

Peak
 

Compounds
 

Molecular 
Formula

 

Molecular 
Weight

 

Retention 
Time 
(Min)

 

Area 
(%)

Organic 
Compounds 
Class

Ethanol

 

1

 

Octanoic acid, 4,6-
dimethyl-, methyl ester, 
(4S,6S)-(+)-

 

C11H22O2

 

186

 

14.519 17.84 Esters

 

2

 

cis-Vaccenic acid 

 

C19H36O2

 

296

 

15.938 16.44 Fatty acids

 

3

 

Z,Z-10,12-Hexadecadien-
1-ol acetate

 

C18H32O2

 

280

 

17.088 13.18 Acetates

 

4

 

2-Methyl-Z,Z-3,13-
octadecadienol

 

C19H36O

 

280

 

17.678 12.88 Alcohols

Methanol

 

1

 

Cyclononasiloxane, 
octadecamethyl-

 

C18H54O9Si9

 

666

 

14.268 13.72 Siloxanes

 

2

 

2-Methyl-Z,Z-3,13-
octadecadienol

 

C19H36O

 

280

 

15.732  9.41 Alcohols

 

3

 

Oleic Acid

 

C18H34O2

 

282

 

17.088 15.72 Fatty acids

 

4

 

Cyclodecasiloxane, 
eicosamethyl-

 

C20H60O10Si10

 

740

 

18.359 12.29 Siloxanes

Distilled 
water

1

 

11-Octadecenoic acid, 
methyl ester

C19H36O2

 

296

 

14.525  5.41 Fatty acids

2 cis-Vaccenic acid C19H36O2 296 15.498 30.15 Fatty acids
3 Oleic Acid C18H34O2 282 17.695  6.55 Fatty acids
4 1,2-Benzisothiazole, 3-

(hexahydro-
1H-azepin-1-yl)-, 1,1-
dioxide

C13H16N2O2S 246 18.153  6.67 Heterocyclic

        
 
  
 
      
 
  
 
  
  
              

    
            

 
  
 
             
 
   

 
 
 

 
 
 

 
 

 

 

    

Table 3 Composition of Ethanolic, Methanolic and Distilled Water Extracts of F. pol ita Stembark 
Powders

 
(GC –

 
MS Analysis results)

 Extraction 
solvent

 

Peak

 
Compounds

 
Molecular 
Formula

 

Molecular 
Weight

 

Retention 
Time 
(Min)

Area 
(%)

Organic 
Compounds 
Class

Ethanol

 

1

 

Phenol, 2-propyl-

 

C9H12O

 

136

 

9.885  4.91 Phenols

 

2

 

Naphthalene, 
1,2,3,4,4a,5,6,8a-octahydro-
4a,8-dimethyl-2-(1-methylet 
henyl)-, [2R-
(2.alpha.,4a.alpha.,8 
a.beta.)]-

 

C15H24

 

204

 

17.031 43.07 Terpenoids

 

3

 

Cedran-diol, (8S,14)-

 

C15H26O2

 

238

 

17.701 20.63 Sesquiterpenes

 

4

 

Longifolenaldehyde

 

C15H24O

 

220

 

19.246  8.71 Sesquiterpenes
Methanol

 

1

 

7-
Oxabicyclo[4.1.0]heptane, 
2,2,6-trimethyl-1-(3-
methyl-1,3-butadienyl)-5-
methylene-

 

C15H22O

 

218

 

17.043 56.47 Terpenoids

 

2

 

Lanosterol

 

C30H50O

 

426

 

19.114  7.62 Sterols

 

3

 

Bornylamine, N-
cyclopropylcarbonyl

 

C14H23NO

 

221

 

20.413 10.04 Amines

 

4

 

Pyrido[1,2-a]pyrimidin-
4(5H)-one,9-hydroxy-2-
methyl-8-nitro-

C9H7N3O4

 

221

 

20.813  9.10 Heterocycles

Distilled 
water

1 D-Homoandrostane, 
(5.alpha.,13.alpha.)-

C20H34 274 17.043 24.97 Steroids

2 (2-Pent-2-
enylcyclopentylideneamino
oxy)acetic acid, methyl 
ester

C13H21NO3 239 17.701 23.90 Esters

3 Lanosterol C30H50O 426 19.183 11.85 Terpenoids
4 9,19-Cycloergost-24(28)-

en-3-ol, 4,14-dimethyl-
,(3.beta.,4.alpha.,5.alpha.)-

C30H50O 426 20.991 18.15 Sterols

 NIGERIAN JOURNAL OF PLANT PROTECTION 



39

Figure 1: GC-MS Combine Chromatogram of Ethanolic Extract of O.basilicum 
Whole Plant

Figure 2: GC-MS Combine Chromatogram of Methanolic Extract of O.basilicum 

Whole Plant

Figure 3: GC-MS Combine Chromatogram of Distilled Water Extract of 
O.basilicum Whole Plant 
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Figure 4: GC-MS Combine Chromatogram of Ethanolic Extract of S. siamea 
Stembark

Figure 5: GC-MS Combine Chromatogram of Methanolic Extract of S. siamea 
Stembark

Figure 6: GC-MS Combine Chromatogram of Distilled Water Extract of S. siamea 

Stembark
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Figure 7: GC-MS Combine Chromatogram of Ethanolic Extract of F. polita 
Stembark

Figure 8: GC-MS Combine  Chromatogram of Methanolic Extract of F. polita 

Stembark

Figure 9: GC-MS Combine Chromatogram of Distilled Water Extract of F. polita 
Stembark
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DISCUSSION

Results from all the three extraction 
solvents confirm the significant influence 
of solvent polarity on phytochemical 
extraction. Ethanol extracted a wide range 
of moderately polar and non-polar 
compounds, such as esters, alcohols, and 
fatty acids. Methanol, being more polar, 
yielded a broader spectrum, including 
terpenoids, phenolics, ketones, and 
glycosides. In contrast, distilled water 
favored highly polar compounds, such as 
aldehydes, ketones, amines, and carboxylic 
acids.

This variability is crucial for selecting plant 
extracts with targeted bioactivities in pest 
management. Ocimum basilicum L. (whole 
plant), S. siamea L., and F. polita Vahl 
(stembark) demonstrated potential for 
insecticidal applications, particularly due 
to the presence of terpenes, phenols, 
glycosides, and fatty acids, which are 
known to possess bioefficacy against 
stored-product pests [27];[28];[29].

The identified phytochemical classes, 
particularly terpenoids, fatty acids, and 
esters, are known for their insecticidal 
properties. Terpenoids, for instance, have 
been documented to exhibit toxic, 
repellent, and deterrent effects on insects 
[27]. They can interfere with insect 
neuro t ransmiss ion  by  inh ib i t ing  
acetylchol inesterase  act ivi ty  and 
modulating gamma-aminobutyric acid 
( G A B A )  r e c e p t o r s ,  l e a d i n g  t o  
neurotoxicity in pests.

Fatty acids and esters also contribute to 
insecticidal activity Anti-inflammatory, 
larvicidal [28];[29]. Fatty acids can disrupt 
insect cell membranes, leading to cell lysis, 
while esters may act as feeding deterrents or 
oviposition inhibitors. 
Extracts of the plant (O.basilicum) have 

been shown to contain biologically active 
constituents that are insecticidal, 
nematicidal, fungistatic, and antimicrobial 
[30];[31];[32]. [10], 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 studies have also 
shown phenolic compounds of basil to have 
ovicidal, larvicidal and nymphicidal 
properties [33]. 
A number of authors isolated and identified 
several compounds from different Cassia 
spec ies  such  as  an thraquinones ,  
anthracenes, polyphenols, fatty acids, 
sterols, polysaccharides, alkaloids, 
glycosides, coumarins, chromones, 
terpenenoids, tannin, saponins, sterols, 
polyphenols, flavonoids, volatile oils and 
some other miscellaneous compounds from 
different Cassia species [34];[35];[36]. The 
insecticide activity of Cassia siamea 
extracts and pure compounds has been 
reported recently. Fresh leaves from S. 
siamea is used for repelling or killing 
insects such as termites, bed bugs and 
mosquitoes [13]. In India, Cassia species is 
used as a natural pesticide in organic farms 
[14].

Phytochemical compounds extracted from 
members of the Ficus have received 
a t t en t ion  r ecen t ly  f rom app l i ed  
entomologists due to their excellent 
properties as control agents for insects. 
[37], afforded the identification of 27 
compounds in the leaf essential oil, 17 in the 
stem bark and 14 in the root. The leaf oil 
composition comprised of 32.3% 
monoterpenoid which are  21.0% 
monoterpene hydrocarbon and 11.3% 
o x y g e n a t e d  m o n o t e r p e n e .  T h e  
sesquiterpenoid fraction (39.7%) was 
identified as 21.5% sesquiterpene 
hydrocarbons and 18.2% oxygenated 
sesquiterpenes. Other constituents were 

 NIGERIAN JOURNAL OF PLANT PROTECTION 



43

characterized as 3.1% diterpene, 6.9% fatty 
acids and 8.4% simple aliphatic. Systematic 
investigations of members of the Ficus 
family for their insecticidal potential have 
been undertaken [38];[20];[39].

The presence of these compounds in the 
plants extracts suggests their potential 
utility in developing botanical insecticides 
for protecting stored products. 
Several compounds identified in this study 
are known for their insecticidal properties:
i. Terpenoids: Function as repellents, 

feeding inhibitors, and growth 
regulators [40].

ii. Phenolics: Exhibit contact toxicity and 
fumigant action [41].

iii. Steroids and Androstanes: Impede 
hormonal functions in insects [42].

iv. Heterocyclic Compounds: Potential 
neurotoxic agents against insect pests 
[43].

v. C y c l o p e n t a d i e n e  d e r i v a t i v e s :  
Insecticidal, fragrance precursor [44].

vi. Phenols, tannins and flavonoids have 
shown to interface with many 
biological activities of insects [27].

The findings support the potential 
integration of these plant extracts into pest 
management strategies, particularly for 
storage pests [38];[20];[39]. Utilizing 
botanical insecticides derived from plants 
could offer environmentally friendly 
alternatives to synthetic chemicals, 
reducing the risk of resistance development 
in pests and minimizing environmental 
contamination. Their availability makes 
them inexpensive and hence they are easily 
incorporated into agricultural production 
systems [45]

CONCLUSION AND 
RECOMMENDATION

The phytochemical screening of O. 
basilicum L. (whole plant), S. siamea L., 

and F. polita Vahl (stembark) revealed a 
diverse spectrum of organic compound 
classes, varying significantly across 
extraction solvents. Ethanol and methanol 
were particularly effective in extracting 
moderately polar and polar bioactive 
compounds, including terpenoids,  
phenolics, esters, and glycosides, while 
distilled water was more selective for 
highly polar constituents such as aldehydes, 
amines, and carboxylic acids.

These phytochemicals are associated with 
various biological activities, including 
insecticidal, antimicrobial, and antioxidant 
properties. The identification of key 
secondary metabolites such as terpenes, 
fatty acids, phenols, and glycosides in O. 
basilicum L. (whole plant), S. siamea L., 
and F. polita Vahl (stembark) provides a 
scientific basis for their potential use in 
sustainable pest management strategies, 
especially for stored grain protection. 

The findings also suggest that the identified 
secondary metabolites can be developed 
into eco-friendly biopesticides suitable for 
smallholder farmers.
From the findings of the study, it is 
recommended that Future work should 
focus on:

i. Developing bio-formulations from 
these extracts could enhance the 
applicability of botanical pesticides as 
eco-friendly alternatives to synthetic 
chemicals in agricultural systems.

ii. Assessing toxicity on non-target 
organisms and long-term efficacy in 
storage systems.

Conflicts of Interest: The author's declare 
no conflicts of interest.

REFERENCES

KASHERE AND DATTIJO: IDENTIFICATION OF SECONDARY METABOLITES IN SELECTED INDIGENOUS PLANT MATERIALS



44

1. Ahmad, W., Shilpa, S. and Sanjay, K. 
2017. Phytochemical Screening 
and antimicrobial study of 
Euphorbia hirta extracts. J. Med 
Plant Stud., 2, 183-186.

2. Asif, M., Tariq, M., Khan, A. and 
Siddiqui, M.A. 2017. Biocidal and 
antinemic properties of aqueous 
extracts of Ageratum and Coccinia 
against root-knot nematode, 
Meloidogyne incognita in vitro. J. 
Agric Sci., 2, 108-122.

3. Hikal, W.M., Baeshen, R.S. and Said-Al 
Ahl, H.A. 2017. Botanical 
insecticide as simple extractives 
for pest control, Cogent Bio. l, 3 
(1), 1404274.

4. Boeke, S.J., Barnaud, C., van Loon, J.J., 
Kossou, D.K. and Dicke, M. 2004. 
Efficacy of plant extracts against 
the cowpea beetle, Callosobruchus 
maculatus. Int. J. Pest Manag, 50, 
251-258.

5. Saxena, R.C. 1987. Antifeedants in 
tropical pest management. Journal 
of Insect Science. Application, 8, 
731-736.

6. Al-Harbi, N.A., Al Attar, N.M., Hikal, 
D.M., Mohamed, S.E., Abdel 
Latef, A.A.H., Ibrahim, A.A. and 
Abdein, M.A. 2021. Evaluation of 
Insecticidal Effects of Plants 
Essential Oils Extracted from 
Basil, Black Seeds and Lavender 
against Sitophilus oryzae. Plants, 
10, 829 pp.

7. Dris, D., Tine-Djebbar, F., Bouabida, H. 
and Soltani, N. 2017. Chemical 
composition and activity of an 
Ocimum basilicum essential oil on 
C u l e x  p i p i e n s  l a r v a e :  
Toxicological, biometrical and 
biochemical aspects. South African 
Journal of Botany, 113, 362–369

8. Ntonga, P., Baldovini, N., Mouray, E., 

Mambu, L., Belong, P. and Grellier, 
P. 2014. Activity of Ocimum 
basilicum, Ocimum canum, and 
Cymbopogon citratus essential oils 
against Plasmodium falciparum 
and mature-stage larvae of 
Anopheles funestus s. s. Parasite, 
21, pp 33.

9.  Kathirvel ,  P.  2016.  Chemical  
composition of essential oil of 
Ocimum basilicuml. (BASIL) and 
i ts  biological  act ivi t ies–an 
overview. Journal of Critical 
Reviews. 3(3), 56-62.

10. Mwangangi, B.M. and Mutisya, D.L. 
2013. Performance of basil powder 
as insecticide against maize 
weevil ,  Sitophilus zeamais  
(Coleoptera: Curculionidae). 
Discourse Journal of Agriculture 
and Food Sciences ,  1(11),  
196–201.

11. Kamara, J.C., Rahuman, A.A., 
Bagavan, A., Elango, G., Zahir, 
A.A. and Santhoshkumar, T. 2011. 
Larvicidal and repellent activity of 
medicinal plant extracts from 
Eastern Ghats of South India 
against malaria and filariasis 
vectors. Asian Pac. J. Trop. Med., 4, 
698-705.

12. Mamadou, K., Camille, K., N'goran, 
M.K., Aminata, A., N'guessan, 
A.R.Y. and, Henri, M.D-K. 2014. 
Ethnobotany, phytochemistry, 
pharmacology and toxicology 
profiles of Cassia siamea Lam. J. 
Phytopharmacol., 3, 57-76.

13. Jimoh, M. A., Edeoga, H. O. and 
O m o s u n ,  G .  2 0 1 3 .  D N A 
Fingerprinting of Six Senna 
Species and the Taxonomic 
Implication. International Journal 
o f  A d v a n c e d  R e s e a rc h  i n  
Biotechnology, 1(6), 022-026.

 NIGERIAN JOURNAL OF PLANT PROTECTION 



45

14. Shivjeet, S., Sandeep, K. S., and 
Ashutosh, Y. 2013. A Review on 
Cassia species: Pharmacological, 
Traditional and Medicinal Aspects 
in Various Countries. American 
Journal of Phytomedicine and 
Clinical Therapeutics,1(3), 291-
312.

15. Kumar, D., Chawla, R., Dhamodaram, 
P. and Balakrishnan, N. 2014. 
Larvicidal activity of Cassia 
occidentalis (Linn.) against the 
larvae of Bancroftian filariasis 
v e c t o r  m o s q u i t o  C u l e x  
quinquefasciatus. Journal of 
Parasitology Research, 2014, 5 
pages.

16. Alamu, L.O.A. 2018. Use of Bark Leaf 
Extracts of FicusExasperata L. as 
an Environmental  Friendly 
Organic Insecticide in the Control 
o f  I n s e c t s  i n  E g g p l a n t .  
International Journal of Forestry 
and Horticulture (IJFH), 4(2), 38-
44

17. Liu, F., Yang, Z., Zheng, X. M., Luo, S., 
Zhang, K. and Li, G. 2011. 
“Nematicidal coumarin from F. 
carica L,” Journal of Asia-Pacific 
Entomology, 14(1), 79–81.

18. Loko, L. Y., Alagbe, O., Dannon, E.A., 
Datinon, B., Orobiyi, A., Thomas-
Odjo, A. and Tamo, M. 2017. 
Repellent effect and insecticidal 
activities of Brideliaferruginea, 
B l igh iasapida ,  and  Khaya  
senegalensis leaves powders and 
e x t r a c t s  a g a i n s t  
Dinoderusporcellus in infested 
dried yam chips. Psyche, 2017, 18 
pages.

19. Kellouche, A. 2005. Etude de la bruche 
du poichiche, Callosobruchusm 
uculatus (Coleoptera: bruchidae): 
B i o l o g i e ,  p h y s i o l o g i e ,  

reproduction et lute. Thèse. Doc 
d ' é t a t .  U n i v.  Ti z i - O u z o u .  
2005;154.

20. Wang, X., Wei, X., Huang, X., Shen, L., 
Tian, Y. and Xu, H. 2011. 
I n s e c t i c i d a l  c o n t r o l  a n d  
bioactivities of compounds from 
Ficus sarmentosa var. henryi. 
Agric. Sci. China., 10(9), 1402-
1409.

21. Silva, V. C. B., Ribeiro Neto, J. A., 
Alves, S. N. and Li, L. A. R. S. 
2015. Larvicidal activity of oils, 
fatty acids, and methyl esters from 
ripe and unripe fruit of Solanum 
lycocarpum (Solanaceae) against 
the vector Culex quinquefasciatus 
(Diptera: Culicidae). Revista da 
SociedadeBrasileira de Medicina 
Tropical, 48(5), 610–613.

22. Samuel, M., Oliver, S. V., Wood, O. R., 
Coetzee, M. and Brooke, B. D. 
2015. Evaluation of the toxicity 
and repellence of an organic fatty 
acids mixture (C8910) against 
insecticide susceptible and 
resistant strains of the major 
malaria vector Anopheles funestus 
Giles (Diptera:  Culicidae).  
Parasites & Vectors, 8, 321 pp.

23. Nerio, L.S., Olivero-Verbel, J., and 
Stashenko, E. 2010. Repellent 
activity of essential oils. Bioresour 
Technol 101: 372-378

24. Yang, F. L., Zhu, F. and Lei, C.L. 2012. 
Insecticidal activities of garlic 
substances against adults of grain 
moth,  Si totroga cereale l la  
(Lepidoptera: Gelechiidae). Insect 
Sci. 19: 205-212.

25. National Institute of Standards and 
Technology (NIST), 2011. NIST 
Mass Spectral Library. 

26. National Institute of Standards and 
Technology (NIST), 2014. NIST 

KASHERE AND DATTIJO: IDENTIFICATION OF SECONDARY METABOLITES IN SELECTED INDIGENOUS PLANT MATERIALS



46

Mass Spectral Library.
27. Parekh, J. and Chanda, S. 2007. 

Antibacterial and phytochemical 
studies on twelve species of twelve 
species of Indian medicinal plants. 
African. Journal of Biomedicine 
Research. 10: 175-181.

28. Sharma, R. K., Pandey, A., & Kumar, D. 
2015. Bioactivity of fatty acid 
methyl esters derived from 
medicinal plant oils against larvae 
of Aedes aegypti. Parasitology 
Research, 114(2), 673–681.

29. Saxena, A., Srivastava, A., & Yadav, A. 
2013. GC-MS analysis of bioactive 
compounds in Nicotiana tabacum 
leaves and its antimicrobial 
potential. International Journal of 
Pharmacy and Pharmaceutical 
Sciences, 5(2), 505–510.

30. Albuguerque, U. 1996. Taxonomy and 
Ethnobotany of  the Genus 
Ocimum. Federal University 
Pernambuco, Mexico. pp. 48-68.

31. Orafidiya, L.O., Adesina, S.K. Jr., 
Igbeneghu, O.A., Akinkunmi, 
E.O., Adetogun, G.E. and Salau, 
A.O., 2006. The effect of honey 
and surfactant type on the 
antibacterial properties of the leaf 
e s s e n t i a l  o i l  o f  O c i m u m  
gratissimumLinn. against common 
wound-infecting organisms. Int. J. 
Aromatherapy.16:57-62.

32. Simon, J.E., Chadwick, A.F. and 
Craker, L.E., 1984. Herbs, An 
Indexed Bibliography 1971-1980. 
The Scientific Literature on 
Selected Herbs, and Aromatic and 
Medicinal Plants of the Temperate 
Zone Archon Books, Hamden, 
USA. pp. 7-9.

33. Belong, P., Akono, E., Bakwo, E., Foko, 
G., and Tamesse, J. 2013. 
Chemical composition and residue 

activities of Ocimum canun Sims 
and Ocimum basilicum L. essential 
oils on adult female Anopheles 
funestus ss. Anim. Plant. Sci., 19, 
2854-2863.

34. Caro, Y., Anamale, L., Fouillaud, M., 
Laurent, P., Petit, T. and Dufosse, 
L .  2 0 1 2 .  N a t u r a l  
hydroxyanthraquinoid pigments as 
potent food-grade colorants: an 
overview. Natural Products and 
Bioprospecting. J. Nat. Prod., 2(5), 
174-193.

35. Dilip, Kumar., Ankit, Jain, and Amit, 
Verma. 2017. Phytochemical and 
Pharmacological Investigation of 
Cassia Siamea Lamk: An Insight. 
(Review Article). The Natural 
Products Journal. 7, 1-12 1. 
Bentham Science Publishers

36. Kendeson, A., C., Abdulkadir, A. G., 
Danja, A. B., Abdu, Zakari., and 
Alfazazi, A. 2018. Phytochemical 
Sc reen ing ,  P rox ima te  and  
Elemental Analyses of Senna 
siamea (Lam.) leaves from 
Kashere metropolis of Gombe 
State, Nigeria. International 
Research Journal of Chemistry and 
Chemical Sciences. 5(1), 082-085. 

37. Aboaba, S. A., Oladosu, I. A. And 
Ekundayo, O. 2010. Chemical 
composition, acetyl cholinesterase 
inhibitory properties and brine 
shrimp toxicity of essential oils 
from FicuscapensisThunb from 
Nigeria. International Journal of 
Biol. Chem. Sci., 4(5), 1494-1500.

38. Gbonjubola, V. A. 2015. Phytochemical 
Analyses and Biological Activities 
o f  F o u r  S o u t h  A f r i c a n  
FicusSpecies (Moraceae). A PhD 
Thesis. University of Kwazulu-
Natal, South Africa.

39. Diouf, E.H.G., Diop, M., Sene, A., 

 NIGERIAN JOURNAL OF PLANT PROTECTION 



47

Samb, A. and Gueye, S. 2016. 
Comparison of the Insecticidal 
Activities of Three Plants against 
Tw o  D e v a s t a t i n g  I n s e c t s :  
Callosobruchus maculatus and 
Sitophilus zeamais. Open Access 
L i b r a r y  J o u r n a l , 3 : 2 9 - 6 6 .  
http://dx.doi.org/10.4236/oalib.
1102966

40. Regnault-Roger, C., Vincent, C., & 
Arnason, J. T. 2012. Essential oils 
in insect control: Low-risk 
products in a high-stakes world. 
Annual Review of Entomology, 57, 
405–424.

41. Isman, M. B. 2000. Plant essential oils 
for pest and disease management. 
Crop Protection, 19(8–10), 
603–608.

42. Arnason, J. T., Isman, M. B., & 

Philogène,  B.  J .  R.  1989.  
Insecticides of Plant Origin. ACS 
Symposium Series 387. American 
Chemical Society.

43. Dubey, N. K., Shukla, R., Kumar, A., 
Singh, P., & Prakash, B. 2010. 
Prospects of botanical pesticides in 
sustainable agriculture. Current 
Science, 98(4), 479–480.

44. Wilkinson, S., Brown, D., & Jenkins, I. 
2003. Cyclopentadiene derivatives 
in agrochemical applications. 
Pesticide Science, 59(3), 233–238. 
https://doi.org/10.1002/ps.645

45. Castillo-Sánchez, L.E., Jiménez-
Osornio, J.J., Delgado-Herrera, 
M.A., Candelaria-Martínez, B. and 
Sandoval-Gío, J.J. 2015. Effects of 
the hexanic extract of neem 
Azadirachta indica against adult 
whitefly Bemisia tabaci , J. 
Entomol. Zool. Stud. 5 (2015) 
95–99.

KASHERE AND DATTIJO: IDENTIFICATION OF SECONDARY METABOLITES IN SELECTED INDIGENOUS PLANT MATERIALS

http://dx.doi.org/10.4236/oalib.1102966
http://dx.doi.org/10.4236/oalib.1102966
https://doi.org/10.1002/ps.645

	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66
	Page 67
	Page 68
	Page 69
	Page 70
	Page 71
	Page 72
	Page 73
	Page 74
	Page 75
	Page 76
	Page 77
	Page 78
	Page 79
	Page 80
	Page 81
	Page 82
	Page 83
	Page 84
	Page 85
	Page 86
	Page 87
	Page 88
	Page 89
	Page 90
	Page 91

