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Abstract 

The goal of the current study was investigation phytochemical and efficiency of the aqueous, ethanol, and ethyl 

acetate extracts of Garcinia Cola fruits for antibacterial effects on the bacteria E. coli, Staphylococcus aureus, 

and Streptococcus mutans. Garcinia Cola fruit was purchased in a market in Macao City in 2022. Preliminary 

phytochemical screening of the aqueous extracts of Garcinia kola was done to identify the chemical 

components. Aqueous ethanol, and ethyl acetate extracts were prepared in and used in a pure culture of E. coli, 

Staphylococcus aureus, and Streptococcus mutans. Paper Standard Disc Diffusion Assay was used to test the 

antibacterial activity of aqueous ethanol, and ethyl acetate extracts. Phytochemical analysis of the aqueous, 

Garcinia kola found that the presence of high alkaloids, saponins, flavonoids, tannins, and low cardiac 

glycosides, cardenolides, steroidal ring, and phlorotannins, Sugar, phlobatanins. The efficacy of water, ethanol, 

and ethyl acetate extracts of Garcinia Cola fruits against E. coli, Staphylococcus aureus, and Streptococcus 

mutans was compared, ethanol demonstrated a high inhibition zone in all tested organisms at both concentrations 

of 250 l/mg and 500 l/mg, followed by ethyl acetate, and finally water extract. The results of this investigation 

showed that Garcinia Cola fruit was potent against test organism. 
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Introduction 

Garcinia kola, often known as bitter kola, is primarily found in the tropical rain forest regions of Central and 

Western Africa. Because of its antiviral, anti-inflammatory, anti-diabetic, bronchio-dilator, and anti-hepotoxic 

properties, garcinia kola, also known as bitter cola, is widely used for medical purposes [1, 2, 3]. It is considered 

that western tropical Africa is the tree's native habitat. Garcinia Cola is a member of the Sterculiaceae cocoa 

family, which produces nuts. Fruit with a capsule shape, the cola nut has fleshy, unusually shaped seeds inside 
[4]. Cola seeds are initially pink, crimson, or white before turning brown and becoming tough. Indigenous people 

from Western and sub-Saharan Africa have a widespread habit of chewing raw coca nuts. 

The fundamental social and economic value of Coca-Cola comes from the fact that drink contains a high 

concentration of the CNS stimulant caffeine, which may be useful in treating migraines. It is now understood 

that garcinia kola contains a significant amount of bioflavonoid chemicals [5]. In vitro research was done on the 

antimicrobial properties of Garcinia kola seed extracts. Water, 70% ethanol, and petroleum ether were used in 

turn to extract the seeds. The ethyl acetate fraction of the ethanolic extracts, which was obtained with a weight-

to-weight yield of 2.4 percent, was shown to have the highest antibacterial activity. G. kola seeds were extracted 

with petroleum ether, ethanol, milky layer, and ethyl acetate, and it was shown that these solvents have 

antibacterial effects [6]. The emergence of multidrug-resistant bacteria has increased the demand for anti-

pathogenic and anti-infective bacterial infection strategies. Natural products offer an alternative treatment for 

developing bacterial infections that does not outcome in resistance to antibiotics [7]. The current study's objective 

was to investigate phytochemical and efficiency of the aqueous, ethanol, and ethyl acetate extracts of Garcinia 

Cola fruits for antibacterial effects on the bacteria E. coli, Staphylococcus aureus, and Streptococcus mutans. 

Metrials and Methods 

Collection and preparation of the fruit extracts 

Garcinia Cola fruits were collected from a market in Macca City) in 2022. The fruits were taken to the biology 

laboratory of the Imam Mohammed Ibn Saud Islamic University in Riyadh, Saudi Arabia, where they are now 

being studied. They were then cleaned with sterile distilled water before being air dried on a bench to prevent 

any adverse reactions from direct sunlight. Using a commercial spice grinder, the fruits were ground into a 

powder and stored in brown bottles until used. 

A conical flask was filled with 10 grams (10 g), a powdered apples of Equal fruit's original weight (IW). The 

flasks were then filled with 100 ml of distill water and shaken by a mechanical shaker for 24 hours at room 

temperature (27 3 °C) (160 rpm). A measuring cylinder was used to calculate the final volume (FV) of the water 

extract for the fruits. 
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The solvents ethanol and ethyl acetate were used to prepare the plant extracts. 10g of each sample was 

homogenized in 100ml of the respective solvents. The crude preparation was shaken at room temperature 

overnight before being centrifuged at 4000rpm for 20 minutes. The plant extract-containing supernatant was 

transferred to a beaker, and the extract was concentrated by evaporating the solvent at 60°C. The crude extract 

was weighed and dissolved in a known volume of distal water, yielding final concentrations of 250 and 

500ul/mg. 

Phytochemical screening of the extract 

The fruit of Garcinia kola was subjected to preliminary phytochemical screening to identify the chemical 

constituents. The method described by AOAC (1990) [8] was used for screening alkaloids, saponins, tannin, 

sugar, phlorotannins, flavonoids, glycosides, steroids, and terpenoids. 

Antimicrobial activity assay 

Test microorganisms 

Pure culture of Streptococcus mutans, Staphylococcus aureus and E.coli were obtained from the Microbiology 

laboratory, Department of Biology, Faculty of Science, Imam Mohammed Ibn Saud Islamic University, Riyadh, 

kingdom of Saudi Arabia. 

Paper Disk Diffusion Assay 

The Muller Hinton Agar (MHA) medium was smeared with the test microorganisms. According to Abdel 

Moneimet et al. (2017) [9], after the agar plates are inoculated with the examined microorganisms and 250 and 

500ul/mg of plant extracts, the obtained plant extracts were impregnated on the filter paper discs (5 mm in 

diameter). The plates are then incubated at 37°C for the subsequent 24 hours. After incubation, the diameter of 

the zone of inhibition, measured in millimeters, was used to determine the size of the growth inhibition zone [10]. 

Statistical Analysis 

Data were subjected to a descriptive analysis was done using Microsoft excel 2019. 

Result 

Phytochemical analysis 

Phytochemical analysis of the fruit of Garcinia kola found that the presence of high alkaloids, saponins, 

flavonoids, tannins, and low cardiac glycosides, cardenolides, steroidal ring, and phlorotannins, Sugar, 

phlobatanins Show table 1. 

Table 1: Phytochemical screening of aqueous extracts Garcinia kola 

Phytochemicals Garcinia kola 

Alkaloids ++ 

Cardiac glycosides + 

Deoxy sugar + 

Flavonoids +++ 

Phlobatannins + 

Saponins ++ 

Steroidal ring + 

Tannins ++ 

+: present, −: absent 

The results obtained demonstrates the antibacterial efficacy of Garcinia Cola fruit extracts against E. coli, 

Staphylococcus aureus, and Streptococcus mutans. Figure 1 displays visually the outcomes of the aqueous 

extract of Garcinia Cola's antibacterial efficacy against several tested microorganisms growth was suppressed by 

every microbe that was examined. E. coli was [9 mm] then came Streptococcus aureus [7.8 mm] and 

Staphylococcus mutans [5.2 mm] at concentration 250 µl/mg. hence, at concentration 500 µl/mg recorded E. coli 

was [25.4 mm] then came Streptococcus aureus [18.31 mm] and Staphylococcus mutans [15.3 mm]. While 

ethanol extract figure 2 was E. coli [17 mm], Streptococcus aureus [18 mm] and Staphylococcus mutans [12 

mm] in concentration 250 µl/mg. however, at concentration 500 µl/mg recorded E. coli was [31mm], 

Streptococcus aureus [23 mm] and Staphylococcus mutans [19 mm]. Finally, ethyl acetate extract figure 3 was 

E. coli [15 mm] then Streptococcus aureus [11 mm] and Staphylococcus mutans [9 mm] at concentration 250 

µl/mg. Moreover, at concentration 500 µl/mg recorded E. coli was [27mm], Streptococcus aureus [21 mm] and 

Staphylococcus mutans [16 mm]. When the efficacy of water, ethanol, and ethyl acetate extracts of Garcinia 

Cola fruits against E. coli, Staphylococcus aureus, and Streptococcus mutans was compared, ethanol 

demonstrated a high inhibition zone in all tested organisms at both concentrations of 250 l/mg and 500 l/mg, 

followed by ethyl acetate, and finally by water extract show figure 4. 
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Fig 1: Antibacterial activity of water extract of Garcinia Cola fruits against E. coli, Staphylococcus aureus, and 

Streptococcus mutans 

Fig 2: Antibacterial activity of Ethanol ethyl acetate extract of Garcinia Cola fruits against E. coli, 

Staphylococcus aureus, and Streptococcus mutans 

Fig 3: Antibacterial activity of ethyl acetate extract of Garcinia Cola fruits against E. coli, Staphylococcus 

aureus, and Streptococcus mutans 
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Fig 4: Comparison efficiency of water, Ethanol and ethyl acetate extracts of Garcinia Cola fruits against E. coli, 

Staphylococcus aureus, and Streptococcus mutans 

Discussion 

Natural products offer an alternative treatment option for antibiotic innovation [7]. The result obtained from 

Garcinia kola was similar with result presented by Adesuyi, et al. (2012) [11] who found that the flavonoids, 

phenol, alkaloids, saponin, and tannins used in the phytochemical tests. It is now well recognized that garcinia 

kola contains significant amounts of biflavonoid chemicals [5]. The phytochemical components of the plant have 

a major role in the therapeutic value of bitter kola. The plant is known to contain numerous phytochemicals with 

medicinal use, from its roots to its leaves [5]. Aphrodisiac and hepatoprotective effects have also been linked to 

G. kola. Due to their large antioxidant properties, these flavonoids have been primarily blamed for its amazing 

bioactivities [12, 13, 14]. In his results of the phytochemical screening demonstrated the presence of phenol, alkaloid, 

saponin, tannin, and phlobatanins as well as flavonoids. The previous results were consistently with the finding 

obtained by current study. The antimicrobial properties of Garcinia kola seed extracts were studied in vitro. The 

seeds were extracted using water, 70% ethanol, and petroleum ether in that order. The highest antibacterial 

activity was found in the ethyl acetate fraction of the ethanolic extracts, which had a weight-to-weight yield of 

2.4 percent. The seeds of G. kola were extracted using petroleum ether, ethanol, milky layer, and ethyl acetate, 

and it was discovered that these solvents have antibacterial properties [6]. The study investigates the potential 

antibacterial activity of Garcinia kola (Aku-inu) against Candida albicans, Staphylococcus aureus, and 

Escherichia coli. Candida albicans exhibited finding that no response, however in both preparations, 

Staphylococcus aureus indicated wider zones of inhibition than E. coli. Zones of inhibition were barely visible at 

40% ethanol, and the zones' diameter grew. The Candida albicans lacked an inhibitory zone. Zones of least 

inhibition in 1 ml of aqueous solution for varied weights of Garcinia kola nuts/disc [15]. Garcinia kola's 

antibacterial effects on Klebsiella pneumoniae, Staphylococcus aureus, and Salmonella typhi. The other 

organisms exhibited sensitivity to the Cola nitida alcohol extract, but a greater sensitivity was seen with the 

plant's hot water extract. Some of the findings offered empirical support for the traditional herbalists' use of the 

plants to treat microbiological infection [16]. However, the ethanolic and aqueous extracts of the test plants were 

used in comparison to other test bacterial isolates, the extracts were more efficient against Staphylococcus 

aureus. However, the antibiotic activities were discovered to be depending on concentration. Plant extracts may 

be used as a therapy option for infection with Staphylococcus aureus in the closest future. Additional effort must 

be done to determine the proactive elements in Coca-Cola preparations of nitida and Garcinia kola for potential 

application (13). The zones of inhibition for the aqueous mixture of both plants (G. kola and C. nitid) ranged from 

20.00 mm to 11.66 mm and exhibited activity against P. vulgaris, E. coli, K. pneumoniae, and P. aeruginosa, but 

not S. aureus. This result was consistency to result obtained by current study in E. coli and not similar in S. 

aureus [2]. The examination of the antibacterial properties of Garcinia kola fractions on clinical isolates of drug-

resistant gram-negative bacteria and Candida Aqueous G. kola fractions inhibited growth more than butanol 

fractions overall, with chloroform fractions having the least impact. These extracts' antibacterial properties may 

be helpful in the treatment of A. baumannii, which is multidrug resistant. Compared to the other examined 

fractions, the aqueous fraction had better activity [17]. The previous result was supporting the finding obtained by 

current study. As efficiently as streptomycin and tetracycline, the various doses of the aqueous extract 

suppressed the growth of E. coli and P. aeruginosa, with P. aeruginosa appearing to be most responsive to the 

extract. However, compared to the clearly defined zone of inhibition recorded for the standard test medicines, 

Proteus mirabilis and Staphylococcus aureus displayed reduced susceptibility at the lower concentration (25 

mg/ml) of the extracts than at the higher concentrations (50 mg/ml and 100 mg/ml) [18]. The previous results 

were supported our finding obtained in current study. 
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Conclusion 

According to the current research, the fruits of the Garcinia Cola plant may contain volatile aromatic substances 

that affect the microorganism under study. The efficacy of water, ethanol, and ethyl acetate extracts of Garcinia 

Cola fruits against E. coli, Staphylococcus aureus, and Streptococcus mutans was compared, ethanol 

demonstrated Greater sensitivity against all tested organisms at both concentrations of 250 l/mg and 500 l/mg, 

followed by ethyl acetate, and finally by water extract. The observed with the plant's extracts, which could be 

one of the future solutions due to antibiotic-resistant bacteria. In Garcinia kola fruit, the presence of high 

alkaloids, saponins, flavonoids, tannins, and low cardiac glycosides, cardenolides, steroidal ring, and 

phlorotannins, Sugar, phlobatanins was observed. 
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