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Abstract: The biochemical constituents of extracts obtained from the stem bark of Cola nitida collected from the University 

of Ibadan, Nigeria is being reported. The ethanol extracts was analysed by Gas chromatography- mass spectroscopy (GC-MS) 

technique. The main constituents of the extracts were Cycloheptasiloxane tetradeca-methyl (35.287%), Cyclohexasiloxane 

dodecamethyl (24.941%), Cyclooctasiloxane hexadecamethyl (17.574%), 1H- cycloprop (e) azulen-7-ol-decahydro-1,1,7-

trimethyl-4-methylene (7.816%), Cycloconasiloxane octadecamethyl (6.995%), Benzimidazol-5-amine-1-4-ethoxyp (2.265%) 

and 5-acetyl-2-benzylsulfanyl-6-methyl-nicotinonitrile (1.467%). 
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1. Introduction 

Evidence exists that plants were used for medicinal 

purposes some 60,000 years ago. By 3500BC, Ancient 

Egyptians began to associate less magic with the treatment of 

diseases and by 2700BC, the Chinese had started to use herbs 

in a more scientific sense (1). The studies of botany and 

medicine became very closely linked during the Middle Ages 

virtually all reading and writing were carried out in the 

monasteries. Monks laboriously copied and compiled the 

manuscripts and prepared herbals that described 

identification and preparation of plants with reported 

medicinal characteristics. (2). Herbal medicine has become a 

popular form of healthcare; even though several differences 

exist between herbal and conventional pharmacological 

treatments, herbal medicine needs to be tested for efficacy 

using conventional trial methodology and several specific 

herbal extracts have been demonstrated to be efficacious for 

specific conditions. Nevertheless the public is often misled to 

believe that all natural treatments are inherently safe, herbal 

medicines do carry risks, so research in this area must be 

intensified. The main question that has not been often 

answered satisfactorily deals with the triad 

absorption/metabolism/efficacy/biochemical constituent of 

herbs and their extracts which is actually an important 

unsolved problem in judging their many alleged health 

effects (3). The search for newer sources of antifungal and 

antibacterial is a global challenge pre occupying research 

institutions, Pharmaceutical companies and the academia, 

since many infectious agents are becoming resistant to 

synthetic drugs (4)  

Cola Schott & Endl. (Sterculiaceae) is a genus of about 

125 species of tree indigenous to the tropical rain forest.(5). 

Various medicinal and pharmacological values have been 

observed in specie of Cola nitida nuts extract on elastase/ 

alpha-1-proteinase inhibitor alone (6) and currently anti-

dermatophytic activities as reported by (7). Cola has been 

reported to have very high medicinal values; it has been 

attributed to the treatment of ringworm, scabies, gonorrhea, 

dysentery and opthalmia (8). Worthy of note also is the 

reports of Kim (9) and Jayeola for soft drinks production (10) 

that alluded to Cola been used as a remedy for whooping 

cough and asthma. Cola nitida possess antifungal properties 

against dermatophytes (Trichophyton rubrum, Trichophyton 

tonsurans) and Candida albicans as reported by (7). This 

paper therefore reports the bioactive compounds present in 

Cola nitida ethanol stem bark extracts by GC-MS analysis. 
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2. Materials and Methods 

Cola nitida stem bark were obtained from the University 

of Ibadan and authenticated at the Department of Botany 

where a voucher specimen UIH-22487 was prepared and 

deposited. Dried stem bark were subjected to soxhlet 

extraction with distilled ethanol as extraction solvent. Extract 

was filtered, evaporated to dryness in-vacuo, weighed and 

stored.  

3. Analysis of Organic Compounds in the 

Plant Extracts (Gas Chromatography 

Mass Spectrometry) 

The GC-MS analysis of the stem bark extract of Cola 

nitida was carried out at the department of Chemical 

Engineering, University of Ilorin on Agilent 19091S Gas 

chromatograph (GC) interfaced to a mass spectrometer 

433HP-5MS instrument employing the following conditions: 

silica capillary column fused with 100% phenyl methyl silox, 

(length; 30m x 250µm; film thickness 0.25µm). For GC-MS 

detection, an electron ionization system with ionization 

energy of 70eV was used. Helium gas (99.999%) was used as 

the carrier gas at constant flow rate 1.5ml/min and an 

injection volume of 1µl was employed (Split ratio of 50:1) 

injector temperature-300oC; average velocity of 45.67 

cm/sec. The oven temperature was programmed from 100oC 

(Isothermal for 4 min.) with an increase of 4oC /min to 

240oC. Total GC running time was 49 minutes. The relative 

percentage amount of each component was calculated, by 

comparing its average peak area to the total areas. The 

software adopted to handle mass spectra and chromatogram 

was a turbomass. The detection employed the NIST Ver. 2.0 

year 2009 library (Paranthaman et al., 2012). After the 

performance of the GCMS was the identification of the 

components detected using their spectra. 

4. Identification of Components 

Interpretation on mass spectrum of GC-MS was done 

using the database of National Institute of Standard and 

Technology (NIST) which contains more than 62,000 

patterns. The mass spectra of the unknown components were 

compared with the spectrum of the known components 

contained in the NIST library. The name, molecular weight 

and structure of the components of the test materials were 

also ascertained using the fragmentation patterns they 

exhibited and the information available in the library. 

5. Results and Discussion 

The biochemical constituents obtained from the stem bark 

of Cola nitida from the University of Ibadan, Nigeria are 

being reported. The ethanol extracts was analysed by Gas 

chromatography- mass spectroscopy (GC-MS) technique. 

The main constituents of the extracts were 

Cycloheptasiloxane tetradeca-methyl (35.287%), 

Cyclohexasiloxane dodecamethyl (24.941%), 

Cyclooctasiloxane hexadecamethyl (17.574%), 1H- 

cycloprop(e)azulen-7-ol-decahydro-1,1,7-trimethyl-4-

methylene (7.816%), Cycloconasiloxane octadecamethyl 

(6.995%), Benzimidazol-5-amine-1-4-ethoxyp (2.265%) and 

5-acetyl-2-benzylsulfanyl-6-methyl-nicotinonitrile(1.467%). 

Advances in high-throughput experimentations have resulted 

in massive databases of genomic, proteomic and chemical 

data which in combination with efficient separation methods 

and powerful spectrometric methods for identification and 

structure elucidation can be used for identification of active 

compounds using DNA microarray only (11) 

GC-MS chromatogram of Cola nitida stem bark extract 

(table 1, 2 and 3) showed nine(9) peaks indicating the 

presence of nine compounds. The chemical compounds 

identified in the extract of the stem bark of Cola nitida are 

presented in Table 1. 

 

Figure 1. GC-MS chromatogram of Cola nitida stem bark extract. 
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Figure 2. Showing retention time and peak area of essential oil. 

 

Figure 3. Showing compounds present in the extract. 
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Table 1. Showing the COMPOUNDS PRESENT IN ETHANOL EXTRACT OF Cola nitida stem bark. 

Name of Compound and Molecular Formula Molecular weight and structure Uses 

Glycocholic Acid 

 
C26H43NO6 

Acidifier Acidulant 

Alpha-N-Normethadol (C20H27NO) 

 

An opoid anagelsic and antitussive agent, 

Cyclohexasiloxane,dodecamethyl (D6) 

(C12H36O6Si6) 

 
444.924g/mol  

Used in personal care products such as 

hair/skin care products, antiperspirants and 

deodorants. Antibacterial, Antifungal. 

Psi psi,carotene,1,1,2,2-tetrahydro-1,1-

dimethoxy(C42H64O2) 
 

600.956 

Adulticidal, Repellant, Antibacterial, 

Antifungal, Anti-inflammatory  

Spathulenol 

 
220.3505 

Natural colourant for food and 

Nutraceuticals, Adulticidal, Anticancer, 

Antitumor, Anti-inflammatory 

1-Monolinoleoylglycerol trimethylsilyl ether 

(C27H54O4Si2) 

 
498.89 

Antimicrobial, Antioxidant, 

Antiinflammatory, Antiarthritic, 

Antiasthma, Diuretic. 

**Source: -Dr. Duke’s Phytochemical and Ethnobotanical Databases. Compounds were ran through Dr Dukes database to get the properties of each 

compound. 

The result of the present investigation reveals that the 

ethanolic extract of Cola nitida stem bark possessed 

significant anti-inflammatory, anti-oxidant, antitumor, and 

antimicrobial properties. The various biological activities 

of the compound present in the ethanolic extract of Cola 

nitida stem bark suggests its various activities as reported 

by (7), (9), (10). 

The presence of steroid in the extract with strong 

antimicrobial, anti-oxidant and diuretic properties with the 

presence of Linoleic acid which confers hepato-protective 

and antihistaminic effect is worthy of note and it is 

corroborated by the work of (12) on Pleiosermium alatum 

and (13) on Senna alata that extracts with compounds found 

in Cola nitida possesses all the properties stated above. The 

presence of D6 (Cyclohexasiloxane, dodecamethyl) which is 

used in personal care products, anti-perspirant and 

antifungals alluded to the report of (7) that the plant extract 

of Cola nitida is an effective antifungal agent in the treatment 
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of fungi infection and a promising alternative/adjunct/ 

supplement to the azole and allylamine group.  

6. Conclusion 

In conclusion, this study has shown that the ethanolic 

extract of Cola nitida stem bark possesses various 

compounds of interest microbiologically and 

pharmaceutically. Further elucidation to structurally identify 

the compounds using NMR and isolation of active 

compounds conferring on the plant the various 

microbiological attributes is ongoing 
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