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The antimicrobial screening of two crude phenolic isolates from Garcinia kola (bitter kola) extract has 
been reviewed. The results showed that both isolates possessed antimicrobial activity to various 
extents and inhibited the growth of several human pathogens, which include Candida albicans, Coliform 
bacilli, E. coli, Pseudomonasia spp., Salmonella typhi, Staphylococcus aureus and Streptococcus spp. 
with inhibition zone diameters ranging between 10 and 30 mm. The results showed that the isolate of 
basic metabolite (Tannin–1) exhibited greater antimicrobial activity than that of acidic metabolite 
(Flavonoid-1). The highest antimicrobial activity was shown by Tannin–1 against Streptococcus spp., 
Coliform bacilli, and Salmonella typhi with inhibition zone diameter of 30mm while the smallest 
antimicrobial activity was shown by Flavonoid–1 against Staphylococcus aureus and Streptococcus 
spp. with inhibition zone diameter of 10mm. It was concluded that Garcinia kola could be the source of 
effective antimicrobial drugs for use in the treatment of several human pathogens.  
 
Keywords: Antimicrobial Potential, Crude Acidic Isolates, Garcinia kola extract. 

 

 
INTRODUCTION 
 
Garcinia Kola, commonly known as bitter kola, is a 
medium-sized tree about 12 to 28m in height, with 
reddish yellow fruits, about 6cm in diameter and 2–4 
brown seeds embedded in orange coloured pulp. The 
plant has a variety of local uses. The dried fruit is used to 
treat arthritis. The pulp is used externally as an antiseptic 
for cuts and sore throat (Iwu et al., 1990). The bark of G. 
kola is taken orally for fever, cough, inflammation, 
respiratory tract disease and as an anti-huelmintic. The 
dried root soaked in local gin is taken orally for the 
treatments of coughs, inflammation, liver cirrhosis, tooth 
decay and gonorrhea. Biological activity reported for the 
plant includes the use of the methanolic extract of the 
dried leaf as a molluscicide and the antibacterial activity 
of the tannins fraction of dried stem bark against some 
human pathogens such as E. coli, Shigelila flexneri and 
Staphylococcus aureus (Iwu, 1993).  
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Plants have ability to synthesize aromatic substances, 
most of which are phenols or their oxygenated derivatives 
(Hasham, 1996). These substances serve as plant 
defensive mechanism against attack by micro organism, 
insects, and herbivores. The bactericidal effects of plant 
extracts have been reported and several attempts made 
to destroy bacteria and their spores by the application of 
these extracts (Jussi-Pekka et al., 2000; Smith-Palmer et 
al., 2001; Okwu, 2005; Kotzekidou et al., 2008; Ejele, 
2010; Ugbogu et al., 2010).  They exhibit great 
bactericidal effects and inhibit the action of several 
microorganisms In addition, plants extracts promote good 
human health and several plant extracts are effective 
against various human pathogens including Candida 
albicans and Staphylococcus aureus (Jussi-Pekka et al., 
2000; Okwu, 2005; Ugbogu et al., 2010; Ejele and 
Alinnor, 2010).  Biological activity reported for the plant 
includes the use of the methanolic extract of the dried 
leaf as a molluscicide and the antibacterial activity of the 
tannins fraction of the dried stem bark of G. kola against 
E. coli, Shigella flexneri and Staphylococcus aureus (Iwu, 
1993).   

In a recent study, Ejele and Akujobi (2011) reported the 
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Effects of secondary metabolites of Garcinia kola on the 
microbial spoilage of Cajanus cajan extract and showed 
that the acidic metabolites of G. kola inhibited growth of 
the microorganisms responsible for the spoilage. In this 
paper, we report on the antimicrobial properties of two 
crude phenolic isolates from G. kola extract. 
 
 
MATERIALS AND METHODS 
 
Garcinia kola extract 
 
65g of sun dried seeds of Garcinia kola was ground and 
put in a soxhlet extractor fitted with a reflux condenser 
and extracted with 250 mL of ethanol for 12 h. The 
ethanol extract was allowed to evaporate completely at 
room temperature to give a gel, which was dissolved in 
ethanol/water mixture (4:1) and filtered. The filtrate was 
used without further purification for the preparation of 
acidic and basic metabolites. Phytochemical screening of 
this filtrate showed presence of alkaloids, amino acids, 
flavonoids, fatty acids, glycosides, saponins and tannins.  
 
 
Preparation of crude acidic products  
 
Product from Basic Fraction 
 
The basic metabolite was prepared as earlier stated 
(Ejele and Alinnor, 2010). The filtrate from Garcinia kola 
extract was treated with dilute HCl and extracted with 
chloroform in a separating funnel. The lower chloroform 
layer was removed (and reserved for the preparation of 
other metabolites). The HCl layer was treated with dilute 
NaOH solution until the mixture became basic. The 
mixture was allowed to stand overnight and filtered. The 
filtrate was made acidic by the addition of conc H2SO4 
and allowed to stay overnight and the crude acidic 
precipitate (called Tannin–1) was removed, washed with 
distilled water and allowed to dry in air. This reddish-
brown precipitate was used for the antimicrobial 
experiments without further purification. Chemical tests 
showed the precipitate could be a carboxylic acid or 
phenol while phytochemical screening showed the crude 
precipitate could be a polyphenol, (probably a tannin).  
 
 
Product from Acidic Fraction   
 
The acidic metabolite was prepared as earlier stated 
(Ejele and Alinnor, 2010). The filtrate from Garcinia kola 
extract was treated with dilute HCl and extracted with 
chloroform in a separating funnel. The upper HCl layer 
was discarded and lower chloroform layer was taken, 
placed in a separating funnel and treated with dilute 
NaOH solution. After equilibrating, the lower chloroform 
layer  was  removed  and  the aqueous alkaline layer was  

 
 
 
 
treated with dilute HCl until the solution became acidic 
and a reddish brown precipitate (Flavonoid–1) was 
formed, washed with distilled water and allowed to dry in 
air at room temperature. Chemical tests showed the 
precipitate could be a carboxylic acid or phenol while 
phytochemical screening showed the crude precipitate 
could be a polyphenolic compound, (probably a 
flavonoid).  
 
 
Antimicrobial screening test of phenolic isolates 
 
This experiment was carried out at the Department of 
Microbiology, Federal Medical Centre, Owerri, Imo State, 
Nigeria, as earlier described by Garred and O. Graddy 
(1983). An inoculating loop or needle was touched to four 
or five isolated colonies of the pathogen growing on agar 
and then used to inoculate a tube of culture broth. The 
culture was incubated for a few hours at 35-37

o
C until it 

became slightly turbid and was diluted to match a 
turbidity standard. 

A sterile cotton swab was dipped into the standardized 
bacterial test suspension and used to evenly inoculate 
the entire surface of an agar plate. After the agar surface 
has dried for about 5 min, the appropriate antibiotic test 
disks were placed on it with a multiple application device 
and the plate was immediately placed in an incubator 
maintained at 35–37

o
C. After 16–18h of incubation, the 

diameters of the zones of inhibition were measured and 
presented to the nearest mm (Table 2). 
 
 
RESULTS AND DISCUSSION 
 
The phytochemical analysis of the two crude acidic 
isolates obtained from Garcinia Kola extract showed the 
presence of tannins and flavonoids while chemical tests 
showed the presence of free phenols, carboxylic acids, 
(Table 1). When compared with the crude ethanol extract, 
it was observed that the alkaloids and glycosides 
(including saponins) were not found in the acidic 
metabolites, although they were present in the crude 
extract. All other phytochemicals screened were present 
in both samples.  

The antimicrobial screening tests (presented in Table 
2) showed that both isolates possessed antimicrobial 
activity to various extents and inhibited the growth of 
several human pathogens including Coliform bacilli, E. 
coli, Staphylococcus aureus, Pseudomonasia spp., 
Salmonella typhi, etc with diameters of zones of inhibition 
which ranged between 10 and 30 mm.   

Generally it was observed from Table 2 that the 
polyphenolic product obtained from the basic metabolite 
(Tannin–1) exhibited greater antimicrobial activities 
against the microorganisms than Flavonoid–1, obtained 
from the acidic metabolite. The greatest antimicro-                
bial  activity of Tannin–1 was against Streptococcus spp.,  
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Table 1. Chemical / Phytochemical Screening 
 

Compound Phenolic Products Crude Extract 

Alkaloids – + 

Tannins ++ ++ 

Flavonoids ++ +++ 

Saponins – ++ 

Steroids – – 

Glycosides – ++ 

Aldehydes / Ketones – – 

Terpenoids – – 

Amino acids + ++ 

Carboxylic acids  ++ 

Phenols  +++ 

Esters  – 
 

                                       –           Absent;  +++         Abundant;    ++         Moderate:     +            Low 

 
 

Table 2. Results of screening tests against pathogens. 
 

ORGANISMS Product from acidic metabolite 

(Flavonoid – 1) 

Zone of Inhibition (mm) 

Product from basic metabolite 

(Tannin – 1) 

Zone of Inhibition (mm) 

Staphylococcus aureus 10 28 

Streptococcus spp 10 30 

Coliform bacilli 11 30 

E. Coli 20 25 

Salmonella typhi 20 30 

 Pseudomonasia spp 12 22 

Candida albicans 18 20 

 
 
Coliform bacilli and Salmonella typhi with inhibition zone 
diameter of 30mm while the smallest antimicrobial activity 
was against Candida albicans with inhibition zone 
diameter of 20mm.  For the Flavonoid–1, the greatest 
antimicrobial activity was against E. coli and Salmonella 
typhi with zone of inhibition of 20mm while the smallest 
antimicrobial activity was against  Staphylococcus aureus  
and  Streptococcus spp  with  inhibition  zone diameter of 

10mm.    
Adeleke et al., (2006) and Ugbogu et al., (2010) had 

earlier reported similar antimicrobial activities of G. kola 
extracts against Straphylococcus aureus, whose strains 
carry a wide range of multidrug resistance genes, which 
may be exchanged and spread throughout the world 
among different species of the fungi. Methicillin resistant 
Straphylococcus aureus is a major cause of hospital 
acquired infections (Trease and Evans, 2002; Vindel et 
al., 2009; Boyce et al., 2005). The relatively large zone of 
inhibition reported for G. kola extract against 
Straphylococcus aureus has led several authors and 
researchers to conclude that G. kola could be the source 
of an effective antimicrobial drug for use                         
against Straphylococcus aureus (Iwu, 1993; Okwu, 2005; 
Adeleke et al., 2006; Ugbogu et al., 2010).  

Since the middle ages, plant extracts and oils have 
been used widely for bactericidal, fungicidal, virucidal, 
antiparasitic, insecticidal, medicinal and cosmetic 
purposes. Even now they are employed in sanitary, 
pharmaceutical, cosmetic, agricultural and food industries 
(Bakkali et al., 2008). These plant oils, in which the 
odouriferous and flavouring characteristics are 
concentrated, have preservative effects when added to 
foods (Broughall and Brown, 1984) and usually contained 
esters, terpenes, terpenoids, flavonoids and other 
phenol-derived aromatic and aliphatic compounds, most 
of which act as antioxidants. Results of antibacterial tests 
have shown that plant oils inhibited the growth of several 
human pathogens to different extents (Cimanga et al., 
2002).     

The antioxidant properties of essential oils are well 
known and have been documented (Jussi-Pekka et al, 
2000; Smith-Palmer et al., 2001; Cimanga et al., 2002; 
Bakkali et al., 2008; Kotzekidou et al., 2008) and plant 
phenols are currently of growing interest because they 
promote human health. Jussi-Pekka et al., (2000) carried 
out the antimicrobial screening of 13 phenolic substances  
and 29 plant extracts against selected microbes and 
found  that  many  phenolic compounds (such as flavone, 
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quercetin and naringenin) were active and inhibited the 
growth of gram-positive Staphylococcus aureus and other 
microorganisms.  

Chemical tests showed the crude precipitate could be a 
carboxylic acid or polyphenol, yet we cannot say for 
certain what the product could be. However, we 
speculate that a polyphenol (flavonoid or tannin) could be 
the active principle responsible for the observed 
antimicrobial and antioxidant properties of the product 
because:  

i)  it dissolved freely in NaOH solution but was insoluble 
in aqueous Na2CO3; 

ii) when treated with FeCl3 solution, a reddish-brown 
precipitate was obtained.  

These reactions are characteristic of phenols and not 
carboxylic acids. Moreover, polyphenols have been 
shown to possess bactericidal, fungicidal, virucidal, 
antiparasitical, insecticidal, medicinal and antioxidant 
properties (Jussi-Pekka et 

al., 2000; Smith-Palmer et al., 2001; Cimanga et al., 
2002; Bakkali et al., 2008; Kotzekidou et al., 2008). 
Therefore more work will be done to isolate and 
characterize the bioactive compound responsible for the 
observed effects. 
 
 
CONCLUSION  
 
The antimicrobial properties of two crude phenolic 
isolates from Garcinia kola (bitter kola) extract were 
compared. The results showed that both isolates 
possessed antimicrobial activity to various extents and 
inhibited the growth of several human pathogens, such 
as: Candida albicans, Coliform bacilli, E. coli, 
Pseudomonasia spp., Salmonella typhi, Staphylococcus 
aureus and Streptococcus spp. Tannin–1 showed 
inhibition zone diameters ranging between 20-30 mm and 
exhibited high antimicrobial activity against 
Staphylococcus aureus with inhibition zone diameter of 
28mm. In view of the prevalence of Straphylococcus 
aureus in the society, it was concluded that Garcinia kola 
could be a source of an effective antimicrobial drug for 
use in the treatment of diseases caused by this organism 
and recommended that attempts be made to isolate, 
purify, characterize and produce a standardized 
antimicrobial drug from Garcinia kola extract. 
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