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Abstract: This study was conducted to test for the antimicrobial activity of Garcinia kola (Aku-inu) against
some microbial organisms, namely: Staphylococcus aureus, Escherichia coli and Candida albicans. The paper
disc method was used to determine the inhibitory effect of Garcinia kola nut on the test micro-organisms. The
zones of inhibition for Staphylococcus aureus ranged between 0.5 to 5mm for the ethanol preparation of
Garcinia kola nut while that of E. coli ranged between 0.3 to 3.2mm. The ethanol preparation of Garcinia kola
nut was found to exhibit more significant inhibitory action against test organisms than the aqueous preparations
of Garcinia kola nut. Staphylococcus aureus in both preparations gave wider zones of inhibition than E.coli
while Candida albicans exhibited no response. Minimal zones of inhibition started from 40% ethanol and
diameter of inhibition increases with increase in ethanol concentration for E.coli, while Staphylococcus aureus
started from 20% ethanol increasing in diameter as the concentration of ethanol increases. Candida albicans
showed no zone of inhibition. Minimal zones of inhibition for the different weights of Garcinia kola nut/disc in
1ml of aqueous preparation of Garcinia kola nut started from the discs containing 300pg and 400pug for Staph.
aureus and E. coli respectively, with diameters of 0.3mm and 0.4mm. Candida albicans showed no response to
the different weights of Garcinia kola nut per ml of water. Statistically, results showed that ethanol preparation
of Garcinia kola nut exhibit more significant activity (p<0.001) than the aqueous preparation of Garcinia kola
nut (p<0.01). The results of the Garcinia kola nut may be attributed to the presence of some pharmacokinetic
compounds.
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I.  Introduction

The Nigeria climate favours a great array of plant species many of which have varied medicinal and
antimicrobial potentials [1, 2, 3, 4 and 5]. It is estimated that there are over 65,000 species of flowering plants
that have medicinal properties [6, 7, 8, 9 and 10]. In African, medicinal plants constitute a rich but still largely
untapped pool of natural products. Many countries from the developing world are still dependent on medicinal
plants for treating the sick among them. Globally, the last two decades has witnessed an unprecedented increase
of drug resistance by pathogenic micro-organisms as well as the appearance of undesirable side effect of certain
antibiotics [11 and 12]. Other limitations of modern chemotherapeutic drugs are their high cost and non-
availability, especially in rural areas. As a consequence, it is necessary to search for new organic molecules with
antimicrobial activity, which in addition could be potential sources for starting materials for the semi-synthesis
of new drugs [12 and 13]. Traditional medicine practice is an important part of health care delivery system in
most part of the developing world [14, 15, 16 and 17] and is a source of primary health care to 80% of the
worlds’ population [18 and 19]. Traditional medical knowledge of medicinal plants and their use by indigenous
culture are not only useful for conservation of cultural traditions and biodiversity but also for community
healthcare and drug development now and in the future [20, 21, 22 and 23]. Traditional herbalist in Nigeria uses
a variety of herbal preparation to treat different kinds of ailmentssuch as gonorrhea, sore throat and skin
infections like eczema. This has been the case ever before the introduction of antibiotics and other modern drugs
into Africa [24, 25, 26, 27 and 30].

According to the World Health Organization (WHO), up to 80% of the population in Africa depends on
traditional herbal medicine for primary health care, accounting for around 20% of the overall drug market [31
and 32]. A number of plants that have medicinal and antimicrobial properties in Nigeria have been identified
and documented [33 and 34]. World- wide increase in resistance to antibiotics has prompted scientists and
researchers to seek for other possible potential antimicrobials [35 and 36]. Due to this search, plants have been
seen as a good source of antimicrobial agents[37]. Some of the active ingredients of the extracts of some plants
have been isolated, tested and documented [4 and 8].

The clinical efficacy of many existing antibiotics is being threatened by the emergence of multidrug-
resistant pathogens. The increasing failure of chemotherapeutic and antibiotic resistance exhibited by pathogenic
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microbial agents has led to the screening of several medicinal plants for their potential antimicrobial activity [20
and 28]. In Africa, the tremendous diversity of plants partly explains the popularity of traditional medicine and
the wide variety of medicinal recipes utilized by traditional healers. In a situation where at least 855 of African
population in both urban and rural areas, regardless of their socio — cultural background, resort to traditional
medicine to treat their sick and alleviate suffering , there is an urgent need to undertake a scientific inventory of
the available medicinal plants used by traditional healers. Plants have been major sources of medicine and plant
secondary metabolites have been attributed for most plants therapeutic activities [7, 8, 9 and 13].

AIMS AND OBJECTIVES
1. To note the probable antimicrobial effects of Garcinia kola nut on isolated microorganisms.
2. To make appropriate recommendations for further development and effective application of Garcinia
kola nut.

Il.  Materials And Methods
Collection of sample:Garcinia kola nuts were obtained at main Market, Onitsha. The seeds were peeled and cut
into pieces, dried and then ground into a powder [27]. This study was conducted at FEZI laboratory, Onitsha
between the periods May to July, 2012.

Isolation of Test Organisms: Standard test organisms were isolated from FEZI laboratory, Onitsha, Anambra
State, Nigeria. Both the ethanol and aqueous preparations were made according to [22].

Preparation of Aqueous Suspension of Garcinia kola: Different weights of ground Garcinia kola nuts (1g, 2g,
30, 49, 5g and 6g) were dissolved in separate sterile containers of watereach and allowed to stand at room
temperature with intermittent shaking for 4days.

Antimicrobial Sensitivity test with Aqueous Suspension of Garcinia kola

The paper disc method was used as described by [22]. Sterile paper discs (100 paper discs) were soaked in each
container of different aqueous suspensions of Garcinia kola. This was mixed thoroughly and allowed to dry for
1h.Nutrient Agar and Sabouraud Dextrose Agar Plates were prepared and dried in an oven. Overnight peptone
suspension of Staph.aureus and E.coli and Sabouraud broth suspension of C. albicans were prepared. Two
milliliters (2mls) from each peptone culture of Staph.aureus and E. coli were flooded onto Nutrient Agar plates
for the sensitivity test. Discs containing the different weights of ground Garcinia kola nuts were aseptically
placed onto the surface of Nutrient agar plates and Sabouraud Dextrose Agar plate in an increasing order of
weights of ground Garcinia kola nuts. Discs containing water alone were used as negative control.

Antimicrobial Sensitivity Test with Ethanol Suspension Garcinia Kola: Hundred sterile discs were soaked in
1ml of each of the different ethanol suspension of Garcinia kola and allowed for 1h for proper absorption. Disc
containing 400ug of ground Garcinia kola, Nutrient Agar and Sabouraud Dextrose Agar plates were prepared
and dried in an oven. Overnight peptone suspension of Staph.aureus and E.coli and Sabouraud broth suspension
of C. albicans were prepared. Two milliliters (2mls) from each peptone culture of Staph.aureus and E. coli were
flooded onto Nutrient Agar plates for the sensitivity testing of Staph. aureus and E. coli. 2mls of Sabouraud
suspension of C. albicanswas also flooded onto Sabourated Dextrose Agar plate. Discs containing the 400ug of
ground Garcinia kola were aseptically placed onto the surfaces of nutrient agar plates and incubated at 37°C for
18h while the SabouraudDetrose Agar plates was incubated at room temperature overnight.

1. Results
TABLE 1: ANTIMICROBIAL ACTIVITIES OF DIFFERENT GRADES OF ETHANOL SUSPENSION
OF GARCINIA KOLA (GKN).

Weight of 400ug GKN/disc Zones of inhibition (mm)

Sa Ec Ca
20%ethanol 0.5 - Nil
30%ethanol 15 - -
40%ethanol 2.0 1.0
50%ethanol 2.3 1.3
60%ethanol 4.2 3.0
70%ethanol 5.0 35

KEY

Sa = Staphylococcus aureus; Ec=Escherichia coli; Ca = Candida albicans; GKN=Garcinia Kola Nut.
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Table 2: Antimicrobial activity of aqueous Garcinia kola suspension

Weights (ug) of GK/ disc Zones of

In 1ml of agueous GKS inhibition (mm)

Sa Ec Ca
100 - - Nil
200 - - -
300 0.3 - -
400 25 04 -
500 3.0 13 -
600 3.2 15 -

KEY

Sa = Staphylococcus aureus; Ec = Escherichia coli; Ca= Candida albicans; Gk = Garcinia kola;
GKS= Garcinia kola suspension

IV.  Discussion

The results of this research showed that Garcinia kola nut possess some degree of inhibitory effects
against the microorganisms- Staphylococcus aureus and E.coli with no inhibitory effect on Candida albicans.
From table 1 above, there was a corresponding increase in the zones of inhibition of Staph. aureus and E. coli as
the strength of 1ml ethanol suspension of 400ug Garcinia kola nut per disc increases. Staphylococcus aureus
gave wider zones of inhibition that ranged from 0.5mm to 5.0mm while that of E. coliranged between 1.0mm to
3.5mm. Candida albicans showed no response at the different strength of 1ml ethanol suspension of 400ug
Garcinia kola nut per disc.

From Table 2, there was an increase in the zones of inhibition of Staphylococcus aureus and E. coli
with an increase in the weights of suspension. The zones of inhibition for Staphylococcus aureus ranged from
0.4mm to 1.5mm. Candida albicans showed no response at different weights of Garcinia kola nut per disc in
1ml of aqueous Garcinia kola nut suspension. The minimal zone of inhibition recorded for Staphylococcus
aureus was 0.3mm at weights of 300ug Garcinia kola nut/disc in 1ml aqueous Garcinia kola nut suspension.

G .kola (bitter kola) seed is believed to be effective in treating throat infections and cough [20, 25 and 30].
Moreover, bitter kola has also been identified to have strong antibiotic activities and found to be very effective
against disease causing micro-organisms such as E. coli,Staph. aureus, Salmonella spp. Streptococcus
spp,Vibrio choleraand Gonorrhoea [11, 15, 23 and 25].

Since the plant produced good inhibition zones against the test organisms, it is expected that they could be used
to treat infections and diseases caused by these organisms and if the active ingredients are isolated and possibly
crystallized, therapeutic antibiotics could be produced from the plant [4, 7, 9 and 11].

V.  Conclusion
The results of this study showed that the seed of Garcinia kola had some degree of inhibitory effects on
Staphylococcus aureus (Gram = +ve) and E. coli (Gram — ve), with no inhibitory effect on Candida albicans.

Recommendations

Considering the significant findings of this research, it is therefore necessary to conclude with the
following recommendations.

There is need to investigate the antimicrobial potency of the plant against wider range of clinical
isolates of pathogenic organisms in order to obtain a more accurate evaluation of the plants therapeutic potential.
Further, it will be necessary to elucidate the mechanism of action and as well as their levels of toxicity to assess
their clinical applicability.
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