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Abstract 
Phytochemical and anti-microbial assay of bitter cola (garcinia kola) was carried 

out using the crude extract obtained via hot extraction using soxhlet apparatus 

and cold extraction using glass ware and sensitivity tests conducted on the extract 

where the zone of inhibition diameters were  measured. Result of phytochemical 

screening  of hot and cold ethanolic extracts show that crude extracts contained 

alkaloids, flavonoids, fatty acid, free phenols and cardio-active, glycosides, 

steroids, saponins and tannins whereas the basic metabolite contained tannins, 

saponins and glycosides. The acidic metabolite gives results to tannin, flavonoids, 

phenols and carboxylic acid. The extracts show varying degree of anti-microbial 

activity, but crude extract exhibited its greatest antimicrobial activity against 

Staphylococcus aureus and E. coli with IZD of 32mm while the lowest activity was 

against Candida albicans with IZD of 21mm for their hot extract while for cold 

extract, its greatest activity was against Staphylococcus aureus and E. coli with 

IZD of 36mm and 38mm respectively. This result show that active ingredients can 

be isolated from  bitter kola and standard drugs be compounded. 

 

 

Introduction 
The study of plants used locally in 

treatment of microbial infections have 

attracted the attention of many scientists 

as possible alternatives to the existing 

drugs which many infectious micro-

organisms have become resistant to, 

leading to the pressing need for new and 

more-potent antimicrobial compounds of 

natural origin to complement the existing 

synthetic antimicrobial drugs. 

Contemporary research has been driven 

to investigate the effects of numerous 
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plants that are believed to possess therapeutic properties for various body tissues, 

organs and systems. One of such plant that has gained much attention is Garcinia kola 

commonly called “Bitter Kola”. G. kola is normally consumed and used as remedy 

traditionally for different diseases (Ogunmoloye et al, 2012). Bitter kola, Garcinia 

kola is believed to contain a wide spectrum of organic compounds (which several 

researches have confirmed) such as flavonoids which confer on it some antimicrobial 

actions against gram positive microorganism (Iwu et al, 1990; Iwu et al; 1982). The 

phytochemical compounds so far isolated from Garcinia kola seeds include oleoresin 

(Onayade et al, 1998), tannins, saponins, alkaloids, cardiac-glycosides (Ebana et al, 

1991). Other phytochemicals isolated from G. kola seeds are biflaviods such as kola 

flavone and 2- hydroxybi – flavonols (Okonji and Iwu, 1991). Two new 

chromanolsgarcioic and garcinal together with tocotrienol were reported to have been 

isolated from G. kola (Terashima et al, 2012). The biflavones are predominant 

compounds in G. kola. Other constituents of G. kola include benzophenone, Garcinia 

biflavones and kola flavone and Xanthones (Ebong et al, 1996). 

 

Preparation of Crude Extract using the Hot Extraction Method 

Sixty-five (65g) of sun-dried seeds of Garcinia kola was put in a soxhlet extractor, 

equipped with a reflux condenser and extracted with 250ml of ethanol for 12hours. 

The ethanol extract was allowed to evaporate completely at room temperature to give 

a gel, which was redissolved in ethanol/water mixture (ratio 4:1), allowed to stand 

overnight and filtered. The filtrate was used without further purification for 

phytochemical screening, antimicrobial experiments and preparations of acidic, basic 

and neutral metabolites. 

 

Preparation of Crude Extract Using Cold Extraction Method 

Fifty (50) of the dried sample of Garcinia kola seed was soaked in 150ml of ethanol 

and was left to stand for 48hours.It was filtered and the filtrate was use without further 

purification for phytochemical screening, preparation of basic, acidic and neutral 

metabolites and antimicrobial screening. 

  

Preparation of secondary metabolites (or fractions) 

Basic metabolite 

This metabolite was prepared according to the method reported by (Ejele & Alinnor, 

2010). The filtrate o Garcinia kola seed extract was treated with diluted 2M HCl and 

extracted with chloroform in a separatory funnel. Two immiscible layers was formed, 

the lower chloroform layer was removed (and reserved for the preparation of other 

metabolites). The HCl layer was treated with diluted 2M NaOH solution until the 

mixture became basic. Then the resultant solution was allowed to evaporate 
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completely at room temperature to form a gel, which was dissolved in 95% ethanol 

and filtered. The filtrate was used without further purification for antimicrobial and 

phytochemical experiments. 

 

Preparation of Neutral Metabolite 

The chloroform layer obtained above was placed in a separatory funnel and treated 

with diluted 2M NaOH solution. After equilibrating, two layers were obtained. The 

chloroform layer was removed and allowed to evaporate completely at room 

temperature to produce a gel, which was dissolved in 95% ethanol and filtered. The 

filtrate was used without further purification for the antimicrobial and phytochemical 

experiments (Ejele & Alinnor, 2010). 

 

Preparation of Acidic Metabolite 

The aqueous alkaline layer obtained above was treated with diluted 2M HCl until the 

solution became acidic. The mixture (with or without precipitate) was allowed to 

evaporate completely at room temperature to produce gel, which was dissolved in 95% 

ethanol and filtered. The filtrate was used without further purification for antimicrobial 

and phytochemical experiments (Ejele & Alinnor, 2010).  

 

Phytochemical Analysis of Plant Extract and metabolites 

Tannins 

5ml of distilled water was added to1ml of sample followed by addition of few drops 

of Iron (iii) Chloride. Formation of bluish/greenish precipitate shows presence o 

condensed tannins. 

 

Saponins  

1ml of distilled water was mixed with 1ml of sample and 1ml of olive oil, and shaken 

vigorously. Formation of persistent frothing (foaming) shows presence of saponins. 

 

Flavonoids 

1ml of sample was dissolved in 1ml of dilute NaOH and filtered. The filtrate was 

acidified by addition of drops of concentrated HCl. Formation of precipitate shows 

presence of flavonoids. 

 

Steroids and Triterpenes 

10ml of Chloroform was added to 5ml of the sample and 1ml HCl in a separating 

funnel and shaken thoroughly with occasional release of pressure and finally allowed 

to stand until separation occurred. Two layers were formed. 3ml of the Chloroform 

layer was removed and placed in test tube and 3ml of concentrated Sulphuric acid was 
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added carefully to the test tube to form a lower layer. 2ml of the organic layer was 

removed and evaporated to dryness in a water bath, after which 3ml of concentrated 

sulphuric acid was added and the mixture was heated for 10min in the water bath and 

allowed to cool. A dark brown-yellow solution suggests the presence of 

steroids/triterpenoids. 

 

Cardio-active Glycosides, Salkowski test:  

2ml of sample was shaken with equal volume of chloroform. Two layers are formed. 

The chloroform layer was removed with a clean test tube and 1ml of dilute Sulphuric 

acid was added cautiously down the side of the bent test tube. Formation of a reddish 

brown ring indicates presence of steroidal glycosides. 

 

Alkaloids  

A few drops of Wagner’s reagent were added to 1ml of sample. A dark brown 

precipitate formed spontaneously indicates presence of alkaloid 

 

Phenols 

Ferric Chloride test- A mixture of 0.5ml of sample and 4ml of water was heated and 

few drops of Iron (iii) Chloride solution were added to the filtrate. Formation of dark 

brown precipitate shows presence of free phenols. 

 

Carboxylic Acid 

Ester formation- 0.5 ml was added to a warmed mixture of 1ml sample and 2ml of 

95% ethanol and cooled. 5ml of Sodium Trioxocarbonate solution was added to the 

mixture and cautiously poured into the evaporating dish. A sweet smelling aroma 

indicates formation of esters due to presence of carboxylic acids of phenols. 

 

Chromatographic purification  

The crude extract obtained above was purified by chromatographic method using silica 

gel packed in a column. Slurry of finely powdered silica gel (dispersed in chloroform) 

was poured into glass column (2.5cm in diameter) with tap open, to a height of about 

12cm. Then 5ml of the crude extract (dissolved in 95% ethanol) was gently transferred 

onto the top the column and allowed to flow into the packed silica gel in the column 

while the tap was open. The mixture was eluted by gradient elution with 

chloroform/ethanol mixture (ratio 1:2). The mixture was separated into four (4) 

fractions which were collected in different conical flasks and labelled F1, F2, F3 and 

F4. Each fraction was screened for antimicrobial activity using the Agar disk diffusion 

method. 
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RESULTS: 

Table 1. shows results of phytochemical analysis of hot ethanolic crude extract, acidic 

metabolite, basic metabolites. 

Phytochemicals Crude extract Basic metabolite Acidic metabolite 

Tannins  + + + 

Saponins + + - 

Flavonoids + - + 

Glycosides + + - 

Steroids + - - 

Alkaloids + - - 

Phenols + - + 

Carboxylic acid + - + 

+ = Positive   - = Negative 

 

Table 2: Result of phytochemical analysis of cold ethanolic extract. 

Phytochemicals Crude extract Acidic metabolite Basic metabolite 

Tannins + - + 

Saponins ++ - + 

Flavonoids ++ + + 

Glycosides + - + 

Steroids + - - 

Alkaloids ++ - - 

Phenols + + - 

Carboxylic acid + + - 

+ = Present,  ++ = strongly present,  - = absent 

 

Antimicrobial activity 

Table 3 below shows the results for antimicrobial activity of the hot ethanolic extract 

of crude extract, acidic metabolites and basic metabolites  

Organisms Crude extract Basic metabolite Acidic metabolite 

Staphylococcus Aureus 32 20 29 

Salmonella typhi 28 18 31 

E. coli 32 12 27 

Candida albican 21 26 23 

 

Table 4 below shows the results for antimicrobial activity of the cold ethanolic extract 

of crude extract, acidic metabolite and basic metabolite. 
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Organisms Crude extract Acidic metabolite Basic metabolite 

Staphylococcus 

aureus 

36 30 18 

Salmonella typhi 30 33 16 

E. coli 38 30 15 

Candida albican 28 29 32 

Concentration 100mg/ml: 1ZD (in mm) 

  

DISCUSSION 

Result of phytochemical screening  of hot ethanolic extract and metabolites were 

presented in table 1, which showed that crude extract contained alkaloids, flavonoids, 

fatty acid, free phenols and cardio-active, glycosides, steroids, saponins and tannins 

whereas the basic metabolite contained tannins, saponins and glycosides. The acidic 

metabolite gives results to tannin, flavonoids, phenols and carboxylic acid. This result 

is similar to the result obtained by Ihedioha,(2015) having presence of steroids as the 

only difference which may be attributed to difference in extracting temperature. 

The result for photochemical screening of cold ethanolic extract and metabolites is 

presented in table 2 which showed that they contained the same phytochemicals as that 

of crude extract of hot extraction with the difference in the amount of saponnin, 

flavonoids and alkaloids that are present. They are strongly present in cold extract 

while hot extract are not that strong. This difference is attributed to difference in their 

extracting temperature. 

Table 3 and 4 showe that both hot and cold G. kola extracts have antimicrobial activity 

against multi-drug resistance clinical isolates. It may be seen that all the samples 

possessed antimicrobial activities to various extents and inhibited growth of test 

organisms with inhibition zone diameters (IZD) ranging between 12mm and 32mm 

for hot extraction and 15mm and 36mm for cold extraction. Generally, it was observed 

from the table that crude extract exhibited its greatest antimicrobial activity against 

Staphylococcus aureus and E. coli with IZD of 32mm while the lowest activity was 

against Candida albican with IZD of 21mm for their hot extract while for cold extract, 

its greatest activity was against Staphylococcus aureus and E. coli with IZD of 36mm 

and 38mm respectively. The lowest activity was against Candida albican with IZD of 

28mm. for basic metabolite, the highest activity was against Candida albican with 

IZD of 26mm for hot extraction and IZD 32mm for cold extraction while the lowest 

activity was against E. coli with IZD of 12mm for hot extract and 15mm for cold 

extract. 

In case of acidic metabolite, the greatest antimicrobial activity was against Salmonella 

typhi with IZD of 31mm for hot extract and 33mm for cold extract while the lowest 

activity was against Candida albican with IZD of 23mm for hot extraction and 29mm. 
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The difference in the results of hot extracts and cold extract is attributed to difference 

in their extracting temperature.  

  

CONCLUSION 

The observed inhibitory effect of G. Kola seed explained their utilization in traditional 

medicine. Finding from this study support the use of the extract in treating wound as 

to prevent the wound from being septic. 

Since the effectiveness of current antimicrobial drugs are decreasing due to bacterial 

and fungal resistance and treatment failure are experienced by clinicians, the results 

obtained from this study could provide a lead to be further investigated for the 

development of potential antimicrobial drugs of natural origin. G. Kola extracts have 

further shown that they could be use as potential antimicrobial and antifungal agents. 

 

RECOMMENDATION  

The results obtained from this study showed that could extract of G. Kola are more 

effective than the soxhlet extraction, hence, cold extraction method is recommended. 

Further research should be done to using different pH ranges. 

Also, it is important to evaluate the toxicity of the plant crude extract in order to 

determine the safety parameters. 
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