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Abstract 

Kolanuts are widely consumed by humans. The medicinal and therapeutic potentials of plants are 

credited to their bioactive compounds. This study was aimed at investigating the bioactive 

compounds in kolanuts from Ifelodun and Odo-Otin Local Government Areas of Osun State, 

popular kolanut producing LGAs in Nigeria. The bioactive compounds were identified using Gas 

Chromatography-Mass Spectrometry (CG-MS) to analyse crude extracts of the kolanuts using 

acetone:methanol (1:1 v/v) as the extractant. Twenty five (25) bioactive compounds were identified, 

with 9-Octadecenoic acid, methyl ester (32.91%) being the predominant compound. Six (6) of the 

bioactive compounds were common in all the kolanuts (caffeine, hexadecanoic acid, methyl ester, 

n-hexadecanoic acid, 9, 12-Octadecadienoic acid, methyl ester (z,z), methyl stearate, and phthalic 

acid, di(oct-3-yl) ester). Some of the bioactive compounds were identified only in the kolanuts from 

Ifelodun L.G.A. e.g. nonanoic acid, methyl-2-octylcyclopropene-1-heptanoate, 9octadecanoic acid 

(z), 9-octadecanoic acid. Also, 11-octadecanoic acid, methyl ester (z), 2chloroethyl linoleate, 

bicyclo (4.1.0) heptane, etc were present only in the kolants from Odo-Otin L.G.A. Out of the 25 

bioactive compounds identified, only 12 have been reported to be present in kolanuts some of e.g. 

caffeine, n-Hexadecanoic acid, etc, while the remaining 13 have been reported in other plants other 

than kolanuts. 
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Introduction 

In the West African region, Cola acuminata 

and C. nitida produce seeds referred to as 

kolanuts, which have many applications in the 

areas of medicine, the economy, society, and 

other spheres. The three main dialects in 

Nigeria have the names "Obi" by Yoruba, 

"Goro" by Hausa, and "Oji" by Igbo people 

for it. Many individuals eat a lot of these 

seeds, and a few of them are addicted. Kola 

nut extracts are also used for making a number 

of non-alcoholic beverages such as soft 
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drinks, wines, chocolate, as well as sweets 

(Asogwa et al., 2006). In a bid to manufacture 

nanoparticles of silver with extremely strong 

antibacterial activities in an environmentally 

friendly manner, Lateef et al. (2016) utilized 

extracts from kolanut seed and its outer shell. 

The usage of kolanut seed aqueous extracts as 

a flavoring additive for carbonated drinks was 

additionally acknowledged by Adebayo and 

Oladele 

(2012). 

Previous investigations have extracted a 

variety of secondary metabolites from kolanut 

seeds among which are theobromine, caffeine, 

theophylline, epicatechin, catechin, 

procyanidins, proanthocyanidins, kolatin, 

kolanin; quinic-, tetradecanoic-, tridecanoic-, 

dodecanoic-, nonanoic-, tannic- and 

chromogenic- acid as well as aliphatic and 

heterocyclic amines (Atawodi et al., 1995; 

Odebode; 1996; Atawodi et al., 2007; Mitani 

et al., 2007; Niemenak et al., 2008; 

Salahudeen et al., 2015; Adesanwo et al., 

2017a; Julius et al., 2017). Most, if not all the 

aforementioned secondary metabolites have 

significant therapeutic value and can treat 

various human diseases (Jaksa et al., 2013; 

Buraimoh et al., 2014). The aim of this work 

was to employ gas chromatography-mass 

spectrometry (GC-MS) to examine if kolanuts 

from two of Nigeria's largest kolanut 

producers, Ifelodun and Odo-Otin Local 

Government Areas of Osun State, contained 

any of the secondary metabolites mentioned 

above. 

Materials And Methods Samples 

Collection: Kolanut seeds were purchased 

from 2 locations (Ikirun I and Ikirun II) in 

Ifelodun local Government Area and 4 

locations (Ekosin I, Ekosin II, Okuku I and 

Okuku II) in Odo-Otin Local 

Government Areas, all in Osun State, Nigeria. 

They were bulked on the basis of the Local 

Government Area from where they were 

purchased and properly labeled. 

Preparation of the Samples for Extraction: 

The kolanut seeds were dried out at 60°C for 

a period of 48 hours before being ground into 

1 mm-sized particles in the plant biology 

department's laboratory at the University of 

Ilorin, Ilorin. Each ground sample was 

subsequently placed into an air-tight zip bag 

and issued a tag. Then, for extraction 

employing acetone and methanol in (1:1 v/v), 

the procedures of Khan et al. (2007) and 

Riazuddin et al. (2011) were adapted in the 

Chemical Engineering Laboratory, University 

of Ilorin, with just a few modifications 

namely; the use of mechanical shaker instead 

of glass-rod, and 150 mL of sodium sulphate 

instead of 200 mL . 

Analytical-grade reagents were employed 

throughout. The extracts were then 

concentrated with a rotary evaporator at 37°C 

for 30 minutes to yield about 2 mL. 

Phytochemical Screening of the Dried 

Extracts: It was carried out on a Gas 

Chromatography Mass Spectrophotometer 

(GC-MS) Agilent Technologies 8890 Series 

GC System equipped with an Agilent 5977B 

Mass Selective detector Electron Impact 

Ionization (GC-MS). The HP-5 capillary 

column had a length of 30 m, an internal 

diameter of 0.32 mm, a film thickness of 0.25 

m, and was filled with 5% phenyl methyl 

siloxane. Under the following conditions: 

injection port 250°C (split-less, pressure 8.35 

psi, purge flow 30 ml/min; purge time 1.0 

min; total flow 35.35 ml/min); the GC-MS 

was operated in the chosen ion-monitoring 

mode. Column oven: initial 90°C kept for 3 

minutes; 15 minutes of programming at 

30°C/minute (between 90 to 200°C). (200 to 

265°C) for 5 minutes, followed by 15 minutes 

at a rate of 3°C/min (265 to 276°C). The 

separated components flowed out of the 

column and into the Mass Spectrometer (MS), 

where analysis was completed. By comparing 

the retention indices and mass spectra of the 

bioactive compounds with the ones in the 

National Institute of Standards and 
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Technology (NIST) Library, the compounds 

were identified. 

Results 

Table 1 contains the Retention Times (R.T.s), 

Molecular Formulae, Molecular Weights, 

Compound Nature, Peak Area, Biological 

Activity and Names of the 14 bioactive 

compounds identified in the kolanut sample 

from Ifelodun local government area of Osun 

State, while Table 2 contains the same 

parameters for the 11 bioactive compounds 

identified in the kolanut sample from OdoOtin 

Local Government Area of Osun State in this 

study. Out of the total of 25 bioactive 

compounds, 6 were common in the kolanut 

samples from the two different Local 

government Areas, namely: caffeine, 

hexadecanoic acid, methyl ester, 

nhexadecanoic acid, 9, 12-Octadecadienoic 

acid, methyl ester (z,z), methyl stearate, and 

phthalic acid, di(oct-3-yl) ester (Tables 1 and 

2). The following bioactive compounds were 

identified only in the kolanut sample from 

Ifelodun L.G.A., i.e. nonanoic acid, methyl-2-

octylcyclopropene-1-heptanoate, 

9octadecanoic acid (z), 9-octadecanoic acid, 

methyl ester, methyl 2-octylcycloprone-

1octanoate, 9,12-octadecadienoic acid, 

cisvaccenic acid and tetradecanoic acid 

(Table 1 and Fig. 1). Also, 11-octadecanoic 

acid, methyl ester (z), 2-chloroethyl linoleate, 

bicyclo (4.1.0)heptane, 3-methyl, 

cyclopropaneoctanoic acid, 2-octyl-, methyl 

ester, and cis-, tridecanoic were present only 

in the kolant sample from Odo-Otin L.G.A. 

(Table 2 and Fig. 2). Out of the 25 bioactive 

compounds identified in this study, only 12 

have been previously reported in kolanut 

samples, i.e. caffeine, n-Hexadecanoic acid 

(Palmitic acid), Hexadecanoic acid, methyl 

ester, Cis-vaccinic acid, Dodecanoic acid, 

Tridecanoic acid, Tetradecanoic acid, Methyl 

2-Octylcyclopropene-1-octanoate, 

9Octadecanoic acid and Octadecenoic acid, 

methyl esters of different stereoisomers which 

include 9- Octadecanoic acid, methyl ester; 

9,12-Octadecadionic, methyl ester (E, E) and 

9, 12-Octadecadionic, methyl ester (Z,Z) 

(Tables 1 and 2). 
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Fig. 1: GC-MS chromatogram of kolanut samples collected from Ifelodun Local Government 

Area 
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Table 1: Bioactive Compounds in Sample from Ifelodun Local Government Area of Osun 

State 

S/N Name RT. Peak 

Area 
MF Mw 

(g) 
Compound 
Nature 

Biological activity 

1. Nonanoic acid 5.187 1.02 C9H18O2 158.24 Saturated Fatty 

acid 
Antimicrobial 

2. Caffeine 8.465 16.03 C8H10N4O2 194.19 Methylxanthine 

Alkaloid 
Anti-inflamatory and 

Bronchodilator 

3. Hexadecanoic acid, 

methyl ester 
8.815 15.65 C17H34O2 270.50 Fatty acid 

methyl ester 
Antioxidant, 

antiinflammatory 

and anti-microbial. 

4. n-Hexadecanoic acid 9.290 4.98 C16H32O2 256.43 Fatty acid Antioxidant 

5. Methyl-

2octylcyclopropene-

1heptanoate 

10.491 7.17 C19H34O2 294.5 Unsaturated 

Fatty acid 
Antimicrobial 

6 9,12-Octadecadienoic 
acid, methyl ester 
(Z,Z)- 

10.879 8 C19H34O2 294.5 Poly Unsaturated 

Fatty acid 
Antioxidant and 

anti- 
athritic 

7. 9-Octadecenoic acid, 

methyl ester 
10.973 32.91 C19H36O2 296.5 Fatty acid 

Methyl ester 
Antioxidant, 

anticancer and 

antiinflammatory 

8. Methyl stearate 11.380 5.30 C19H38O2 298.5 Fatty acid 

Methyl ester 
Antioxidant, 

antimicrobial and 

gastrin inhibitor 

9. Cis-Vaccenic acid 11.842 1.36 C18H34O2 282.5 Fatty acid Antioxidant, 

anticancer and 

antiinflammatory 

10 Methyl 2- 
Octylcyclopropene-

1octanoate 

12.193 3.61 C20H36O2 308.5 Unsaturated 

Fatty acid 
Antioxidant 

11 Phthalic acid, di(oct-

3yl) ester 

25.510 3.97 C24H38O4 390.6 Alkanoate Antimicrobial 

12 Tetradecanoic acid 9.290 4.98 C14H28O2 228.37 Saturated Fatty 

acid 
Antioxidant, 

anticancer and 

antiinflammatory 

13 9,12-Octadecadienoic 

acid, methyl ester 

(E,E) 

10.879 8.00 C19H34O2 294.4 Fatty acid 

methyl ester 
Antiperoxidation, 
antioxidant and 

antiarthritic 

14 9-Octadecenoic acid 11.842 1.36 C18H34O2 282.4 Fatty acid Antioxidant and 
 (Z)- antimicrobial 

 
Keys: SN= Serial Number; RT= Retention Time (Mins); MF =Molecular Formula; MW= Molecular Weight 
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Table 2: Bioactive Compounds in the Sample from Odo-Otin Local Government Area of 

Osun State 

S/N Names RT Peak 

Area 
MF Mw(g) Compound 

Nature 
Biological 

activity 

1 Caffeine 8.465 12.59 C8H10N4O2 194.19 Methylxanthine 

Alkaloid 
Anti-inflamatory 

and 
Bronchodilator 

2 Hexadecanoic acid, 

methyl ester 
8.815 20.13 C17H34O2 270.50 Fatty acid Methyl 

ester 
Antioxidant, 

antiinflammatory 

and anti-microbial 

3 n-Hexadecanoic acid 9.309 2.69 C16H32O2 256.43 Fatty acid Antioxidant 

4 2-Chloroethyl Linoleate 10.491 7.62 C20H35ClO2 342.9 Fatty acid Methyl 

ester Antiinflammatory 

5 9,12-Octadecadienoic 

acid (Z,Z)-, methyl ester 
10.873 

14.04 

C19H34O2 294.5 Fatty acid Methyl 

ester 
Antioxidant 

6 11-Octadecenoic acid, 

methyl ester, (Z)- 

10.979 26.71 C19H36O2 296.5 Fatty acid Methyl 

ester 

Antimicrobial 

7. Methyl stearate 11.380 6.48 C19H38O2 298.5 
Fatty acid Methyl 

ester 
Antimicrobial and 

antioxidant 

8. 
Bicyclo[4.1.0]heptane, 

3methyl- 

12.193 3.64 
C8H14 

110.2 Cycloalkane Anti-obesity

 and food 

flavor 

9. Cyclopropaneoctanoic 

acid, 2-octyl-, methyl 
ester, cis- 

13.075 0.92 C20H38O2 310.5 Cycloalkane 

Fatty acid 

Methyl ester 

Antiinflammatory 

10 Phthalic acid, di(oct-3-yl) 

ester 

25.510 3.97 C24H38O4 390.6 Alkanoate Antimicrobial 

11 Tridecanoic 9.309 2.69 
C13H26O2 

256.43 Fatty acid Antihelminthic 

Keys: SN= Serial Number; RT= Retention Time; MF= Molecular formula; Mw=Molecular weight 
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Fig. 2: GC-MS chromatogram of kolanut samples collected from Odo-Otin Local Government 

Area 

Discussion 

Gas Chromatography-Mass Spectrometry 

(CG-MS) analysis of crude extracts of 

kolanut seeds obtained using acetone: 

methanol (1:1 v/v) as extractants in this 

present investigation showed a total of 25 

bioactive compounds, with 9-Octadecenoic 

acid, methyl ester (32.91%) being the most 

abundant compound depending on its RT and 

peak area percentage (Tables 1 and 2). Six (6) 

bioactive compounds were common to the 

kolanut samples from the two study areas 

(caffeine, hexadecanoic acid, methyl ester, n-

hexadecanoic acid, 9, 12Octadecadienoic 

acid, methyl ester (z,z), methyl stearate, and 

phthalic acid, di(oct-3yl) ester). Some 

bioactive compounds were identified only in 

the kolanuts from Ifelodun L.G.A., while 

some were found only in samples collected 

from Odo-Otin L.G.A. 

The difference in the bioactive compounds 

could be due to variations in the soil 

composition and cultivation methods of the 

two study areas (Abdoudramane et al., 2021). 

Twelve of the twenty five bioactive 

compounds have earlier been identified in 

kolanut seeds by Salahdeen et al. (2015), 

Adesanwo et al. (2017a) and Adesanwo et al. 

(2017b), respectively, namely: caffeine, 

nHexadecanoic acid, Hexadecanoic acid, 

methyl ester, Cis-vaccinic acid, Dodecanoic 

acid, Tridecanoic acid, Tetradecanoic acid, 

Methyl 2-Octylcyclopropene-1-octanoate, 

9Octadecanoic acid and Octadecenoic acid, 

methyl esters of different stereoisomers 

which include 9- Octadecanoic acid, methyl 

ester; 9,12-Octadecadionic, methyl ester (E, 

E) and 9, 12-Octadecadionic, methyl ester 
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(Z,Z). 

Various plants, other than kolanut seeds, 

have been found to contain the remaining 

compounds. Jayashree et al. (2018) 

confirmed the occurrence of 2-Chloroethyl 

Linoleate in Cyprus Rotundus; Ganesh and 

Mohankumar (2017) reported the discovery 

of nonanoic acid in Sida cordota; while 

Babaiwa et al. (2020) reported the finding of 

phthalic acid methyl ester. Toha et al. (2020) 

reported the existence of bicyclo (4.1.0) 

heptane, 3-methyl- in the leaf extract of 

Clinacanthus nutans; cyclopropaneoctanoic 

acid, 2-octyl-, methyl ester, cis has been 

reported from Gracilaria spp. (Tomaz et al., 

2012); Methyl stearate was found in 

Australian lupin species, according to 

Mazumder et al. (2020), and 11octadecanoic 

acid, methyl ester was found in Acacia 

nilotica seeds, reported by Shoge and 

Amusan (2020). 

Most of the discovered compounds have been 

found to exhibit intriguing biological 

properties. The antibacterial and antifungal 

properties of 9,12-octadecadienoic acid, 

methyl ester (E,E), Nonanoic acid, 

Tetradecanoic acid, Dodecanoic acid, 

Hexadecanoic acid, methyl ester, 

octadecanoic acid methyl ester have been 

reported (Sahin et al., 2006; Okada et al., 

2011; Rahman, 2014; Adeniyi et al., 2017; 

Julius et al., 2017), while Tridecanoic acid, 

phthalic acid methyl ester, cis-vaccinic acid 

and methyl stearate only have an effect on 

species of bacteria (Seanego and Roland, 

2012; Semwal et al., 2018; Babaiwa et al., 

2020; Nakaziba et al., 2022). Caffeine, n- 

Hexadecanoic acid, Methyl-

2octylcyclopropene-1-heptanoate, bicyclo 

(4.1.0) heptane, 3-methyl, cis-vaccinic acid 

and tetradecanoic acid have anti-oxidant 

property (Okada et al., 2011; Abubakar and 

Majinda, 2016; Hussein and Hamad, 2020; 

Qadir et al., 2020; Toha et al., 2020). 

11-octadecanoic acid, methyl ester and 

9,12octadecadienoic acid, methyl ester (Z,Z) 

have antidiarrheal property (Hadi et al., 

2016; Shoge and Amusan, 2020). 2- 

Chloroethyl Linoleate has anti-diabetic 

property (Jayashree et al., 2018). According 

to Salini et al. (2014), hexadecanoic acid 

methyl ester appears to possess a potential to 

lower blood cholesterol and selectively 

inhibits cyclooxygenase II enzymes, which 

results in a specific anti-inflammatory effect 

(Hema et al., 2011). Because fatty acids, fatty 

acid esters, and aliphatic chains (long chain 

alkanes and alkenes) typically accumulate 

within the lipid layer that covers the cell 

membrane as well as mitochondria, these 

chemical compounds possess antibacterial 

and cytotoxic properties. As a result, the cell 

structure is compromised and gets porous 

(Solorzano-Santo and MirandaNovales, 

2012). According to Okwu and Morah 

(2006), fatty acids that are unsaturated are 

also known for lowering blood cholesterol 

levels. 

Conclusion and Recommendation Twenty 

five (25) bioactive compounds were 

identified in the stored kolanut samples 

analysed in this study; out of which only 12 

have been previously reported in stored 

kolanut seeds. All the bioactive compounds 

reported in this study are of great therapeutic 

values and can be used to treat a wide range 

of human diseases. 

Author’s Contributions: This manuscript is 
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