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Abstract 

Herbal medicine has been used in Africa for centuries and continues to be an important 

aspect of traditional medicine in many African communities. While Euclea divinorum, 

Carissa edulis and Prunus africana has a long history of traditional use in Kenya, more 

research is needed to determine its safety and efficacy for these medicinal purposes. 

Therefore, this research studied the antimicrobial capabilities of Euclea divinorum Hern 

(Ebenaceae), Carissa edulis, and Prunus africana against Staphylococcus aureus, 

Escherichia coli, and Candida albicans bacteria to complement the work of other 

researchers. Leaves, roots and stem barks of of the three plants were purposively collected 

from Elgeyo Marakwet County. The samples were analyzed at University of Eldoret 

Biotechnology Laboratory, Kenya. The samples were ground into powder and successively 

extracted with hexane, methanol and acetone. Antimicrobial activity of the extracts was 

determined by agar disc diffusion method. After 24 hours of introducing the roots, leaves 

and stem bark extracts to the colonies on petri dishes, the inhibitory diameters of the wells 

were measured to test their antibacterial activity. The roots, leaves and stem bark extracts of 

E. divinorum, C. edulis and P. africana against S. aureus, E. coli, and C. albicans exhibit 

varying degrees of antimicrobial activities against S. aureus and E. coli bacterial strain and 

C. albicans fungal strain. E. divinorum and C. edulis roots extracts exhibited antimicrobial 

potency against S. aureus, E. coli, and C. albicans while the leaves of E. divinorum and P. 

africana showed antimicrobial activity against S. aureus and E. coli bacterial strain. Lastly, 

the methanol stem bark extract of P. africana was only active against E. coli, and C. 

albicans however, the stem bark extract of E. divinorum and C. edulis were not against S. 

aureus, E. coli, and C. albicans. It is therefore recommended that root extracts of E. 

divinorum and C. edulis and the stem bark extracts of P. Africana may provide potential 

sources for the development of alternative antibacterial agents while E. divinorum and C. 

edulis agents may provide potential sources for further development of antifungal agents for 

the treatment of diseases. 
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INTRODUCTION 

 

Plants have been utilised as medicines for millennia, playing an indispensable role in drug 

discovery and development (Cragg & Newman, 2001; Zhang et al., 2013; Jachak & Saklani, 

2007). The use of medicinal plants can be traced back to ancient times, with evidence of 

their use in various civilizations such as the Egyptians, Greeks, and Chinese (Jamshidi-Kia 

et al., 2017; Wadud et al., 2007; Pan et al., 2014; Somvanshi, 2006).  Many of these plants 

were used to treat various ailments and diseases, and some have been found to have 

therapeutic properties backed by modern scientific research (Hosseinzadeh et al., 2015; 

Petrovska, 2012; Rahmatullah et al., 2009; Singh, 2015; Rastogi et al., 2016; Oguntibeju, 

2018). Throughout history, the use of medicinal plants has evolved and adapted to different 

cultural and geographical contexts with many traditional remedies still in use to date (Trotter 
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& Logan, 2019; Alvin et al., 2014).  

 

Herbal medicine has been used in Africa for centuries and continues to be an important 

aspect of traditional medicine in many African communities (Mahomoodally, 2013; 

Payyappallimana, 2010). In ancient times, traditional healers used various herbs and plants 

to treat various ailments, often relying on knowledge passed down from previous 

generations (Ozioma & Chinwe, 2019; Mahwasane et al., 2013; Che et al., 2017; Adu-

Gyamfi & Anderson, 2019). Herbal medicine in Africa is based on a holistic approach that 

takes into account the physical, mental, and spiritual aspects of health (Gyasi et al., 2016; 

World Health Organization. 1978). It is often used in combination with other traditional 

healing practices, such as massage, meditation, and spiritual healing (Okoronkwo et al., 

2014; Ezeome & Anarado, 2007). Overall, herbal medicine in Africa remains an important 

aspect of traditional medicine and continues to be used by many people as a safe and 

effective alternative to modern medicine. It is estimated that as much as 80% of the African 

population relies on traditional medicine, including herbal remedies, to meet their healthcare 

needs (Yuan et al., 2016; Bodeker, 2005). This is partly because the great majority of herbal 

remedies in African nations are readily available when rural communities have limited 

access to modern healthcare services (Elujoba et al., 2005; Abdullahi, 2011). Other reasons 

include cultural beliefs, affordability, sustainability, and efficacy (Kloos et al., 2013). Plants 

have an abundance of secondary metabolites, including tannins, terpenoids, and alkaloids 

which have been utilised to treat a wide variety of problems in rural communities, including 

skin infections, gastrointestinal, respiratory, and gynaecological conditions, among others. 

 

As a developing nation with multiple healthcare issues, such as the high cost of drugs, 

Kenya must increase its scientific base and develop logical and practical methods to address 

these issues thogh, few investigations have been conducted on the antimicrobial efficacy of 

Kenyan herbal plants.  Euclea divinorum, also known as the "Four-veined Euclea," is a 

shrub or small tree in the Ebenaceae family (Omara et al., 2022; Nyambe et al., 2021). It is 

native to southern Africa and can grow up to 5 meters in height (Charles-Dominique et al., 

2015). Preliminary phytochemical analyses found previously secondary bioactive substances 

in many E. divinorum parts (Omara et al., 2022). E. divinorum root extracts are known to 

contain polyphenols, saponins, tannins, flavonoids, steroids, terpenoids, glycosides, and 

alkaloids (Mbabazia et al., 2020; Al-Fatimi, 2019). The methanol extracts of leaves, stems, 

and fruits include polyphenols and glycosides (Omara et al., 2022). Researchers have found 

that the root of E. divinorum possesses cytotoxic, antibacterial, oxytocic, and diuretic 

activities. These findings were published by Al-Fatimi et al. (2005), Nyambe (2014), and 

Kaingu et al (2012). Also, Okello et al. (2010) reported the usage of Euclea divinorum to 

treat snake bites in Kenya. According to Kipkore et al. (2014), Euclea divinorum branches 

are utilised as toothbrushes. There are few reports on antibacterial activity of Euclea 

divinorum in Kenya. 

 

Carissa edulis is a species of flowering plant in the Apocynaceae family, commonly known 

as the Natal plum or Amatungulu in Zulu (Madani et al., 2017; Ogoma et al.,;2021). Carissa 

edulis is an evergreen shrub or small tree that can reach up to 5 meters (16 feet) tall 

(Ukwubile et al., 2020). A study done by Ibrahim, (2010) in Norther Nigeria reported that 

the leaves and fruits extracts of Carissa edulis were effective agaist Staphylococcus aureus, 

Escherichia coli, Pseudomonas aeruginosa and Bacillus subtilis. Similarly, the aqueous 

extract of Carissa edulis also has demonstrated the potential anti-viral activities at non-

cytotoxic concentrations (Tolo et al., 2008). Carissa edulis is a medicinal plant that grows 

particularly in Kenya. The C. edulis has been used as a traditional medicine in Kenya for the 

treatment of various ailments, without any reported side effects. In addition, Opande (2022), 

while analysing the antibacterial activities of Carissa edulis extracts obtained from Kaimosi 

Forest, Vihiga County, Kenya, observed that the leaves inhibited Escherichia coli the most. 

Carissa edulis has also been utilised in Kenya to treat diarrhoea, dysentery, and a variety of 

skin ailments, including fungal infections and abscesses (Kipkore et al., 2014; Ngiti, 2019).  
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Prunus africana, also known as African cherry or Pygeum, is a tree species that is native to 

Africa (Rubegeta et al, 2022; Ingram et al, 2015; Komakech et al, 2022). The Prunus 

africana on the other hand is a montane forest species that grows in East and Central Africa 

(Ingram et al., 2015). Its is an important medicinal plant in traditional African medicine, and 

its bark extract is used to treat various ailments, including prostate problems, urinary tract 

infections, and malaria (Komakech & Kang, 2019; Nyamai et al., 2015; Abera, 2014). In 

Kenya, the tree is found in the montane forests of the eastern and central parts of the 

country, where it grows at elevations between 1,800 to 3,000 meters (Gladys, 2020). Some 

of the specific areas where Prunus africana can be found in Kenya include: Mount Kenya, 

Aberdare Ranges and Cherangani Hills (Chebii, 2016). In Kenya, the bark of Prunus 

africana is traditionally used in herbal medicine to treat a variety of ailments, including 

prostate problems, malaria, and respiratory infections (Kipkore et al, 2014; Ochwang’et al, 

2014). The methanol extract of P. africana showed promising activity against gram 

negative, gram-positive bacteria and the dermatophytes according to the study done by Bii et 

al. (2010). According to the findings of yet another investigation, which was carried out in 

Kenya by Mwitari et al. (2013), extracts of Prunus africana show both antibacterial and 

antifungal properties. While Euclea divinorum, Carissa edulis and Prunus africana has a 

long history of traditional use in Kenya, more research is needed to determine its safety and 

efficacy for these medicinal purposes. Therefore, this study focused on the antimicrobial 

capabilities of Euclea divinorum Hern (Ebenaceae), Carissa edulis, and Prunus africana 

against Staphylococcus aureus, Escherichia coli, and Candida albicans bacteria to 

complement the work of other researchers. 

 

METHODOLOGY 

 

Plants Sample Collection  

Leaves, stem barks and root of Euclea divinorum Hern (Ebenaceae), Carissa edulis, 

Warbugia ugandensis and Prunus Africana plants were purposively collected from Elgeyo 

Marakwet County in 2022. The specimen was then taken to the Department of Botany 

Herbarium for authentication and assignment of a voucher specimen number. 

 

Preparation of Plants Extracts 

The collected plants' roots, leaves and stem barks were cleaned with tap water, distilled 

water, and then shade-dried for two weeks. They were processed into fine powders in a 

laboratory grinding mill. They were then placed in airtight bags, labelled, and stored in the 

dark until extraction. Approximately 50 g of each plant powder was weighed and extracted 

with 0.5 litres of ethanol by stirring constantly with a magnetic stirrer for three hours. The 

extract was filtered through filter paper and evaporated to dryness under a vacuum. The 

extract was then kept at 2-8 °C until it was utilised. 

 

Culturing of Test Microorganisms 

Staphylococcus aureus, Escherichia coli, and Candida albicans was employed as test 

cultures. The test strains were chosen for their opportunistic pathogenicity and resistance to 

conventional treatments. Agar diffusion were used to test antimicrobial activity (Rojas et al, 

2006). In order to achieve functioning cultures, the test microorganisms were subcultured 

for a period of 18 hours in their nutrient medium. Each plant extract was dissolved in 

methanol, hexane and acetone, sterilized by filtration using a sintered glass filter, and stored 

at 4°C.The nutrient media for the test microorganisms were produced as directed, sanitized, 

and cooled to roughly 50°C. For each cultured microorganism, 5 ml sterilized distilled water 

will be used to make inoculated agar with 106 CFU/ml. Using a 100ml measuring cylinder, 

quickly and gently pour the inoculated nutritional medium into 90mm petri dishes, 

delivering 20ml of seeded agar with a 3mm uniform thickness in each petri dish. The seeded 

agar was allowed to cool and gel. The bacteria were injected using a sterilized stainless-steel 
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stirrer. Following inoculation, aseptically place all ingredient discs using sterile forecep. 

Incubate the plates at 37°C for 24 hours.  Inhibition zone was computed the next day. 

 

Antimicrobial Assay 

Mueller-Hinton agar (Difco) was used to inoculate test strain vegetative cell suspensions in 

sterile normal saline. About 500 mg of the ethanolic extract of each plant was triturated with 

1 ml DMSO then made up to 5 ml in distilled water to give a test solution of 100 mg/l 

concentration for each fraction. To each well was added 0.05ml, giving a total of 5 mg of 

extract per well. Aseptically impregnated sterile paper discs (6.0 mm) with 0.01mL of the 

solutions were put on inoculation plates. After 24 and 72 h at 37 and 35°C for bacteria and 

yeast, respectively, distinct zones of inhibition around the test extracts indicated activity. 

Antibacterial and antifungal standards were chloramphenicol (0.030 mg) and fluconazole 

(0.025 mg) discs. Negative controls included extraction solvents. 

 

RESULTS AND DISCUSSION 

 

Zones of inhibition readings (in mm) for Staphylococcus aureus for the test solutions of 

Euclea divinorum Hern (Ebenaceae), Carissa edulis, and Prunus africana were recorded and 

presented in figure 1, 2 and 3. All extracts used at a concentration of 100 mg/ml. 

 

Antimicrobial Susceptibility Effect of the root extracts of E. divinorum C. edulis and P. 

africana against S. aureus, E. coli, and C. albicans 

After 24 hours of introducing the root extracts to the colonies on petri dishes, the inhibitory 

diameters of the wells were measured to test their antibacterial activity. Figure 1 shows the 

roots extracts of E. divinorum C. edulis and P. africana average inhibition diameters on S. 

aureus, E. coli, and C. albicans.  

 

 
Figure 1: Zones of inhibition (mm) of the root’s extracts of E. divinorum C. edulis and 

P. africana against S. aureus, E. coli, and C. albicans 

 

The antimicrobial activity of root extracts of Euclea divinorum Hern (Ebenaceae), Carissa 

edulis, and Prunus africana in hexane, methanol and acetone are shown in figure 1. The 

results of bacterial and fungal growth inhibition showed the highest inhibition with the n-

Hexane extract, followed by ethyl acetate and finally methanol. A similar study was done by 

Mbabazia et al. (2020) who observed that the ethanolic extract of E. divinorum root was the 

most active, with MICs of 50, 25, and 25 g/ml for Staphylococcus aureus, Escherichia coli, 
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and Candida albicans, respectively. In another investigation (Mothana et al., 2009), the root 

methanolic extract of E. divinorum exhibited antimicrobial activity against S. Aureus and E. 

coli, and Candida maltosa strains. However, a study done by Ngari et al. (2013) reported 

that aqueous and DCM/methanol extracts of E. divinorum roots had no antimicrobial activity 

against E. Coli. There was no reported antimicrobial activity of root extracts of Prunus 

africana against Staphylococcus aureus, Escherichia coli and Candida albicans though Bii 

et al. (2010) reported good activity of methanol extracts of prunus africana against 

Staphylococcus aureus bacterial and Candida albicans fungal strains. 

 

The results of this study were further supported by those of Madivoli et al. (2018), who 

noted in their conclusion that the presence of secondary metabolites in Prunus africana 

extracts exhibited moderate antibacterial activity against the selected microorganisms. 

Carissa edulis on the other hand had antimicrobial activity against the bacterial strains and 

fungal strain. Also, Abdu et al. (2008) observed that the ethanol and pet-ether fractions of 

Carissa edulis roots were active against S. aureus and E. coli at high concentrations. This 

demonstrates that C. edulis contains bioactive chemicals with potential therapeutic and 

preventative value and bolsters the idea that it can treat bacterial and fungal illnesses. 

Another study reported that C. edulis roots were active only on S. aureus recording an 

inhibition diameter of 8.25mm. 

 

Antimicrobial Susceptibility Effect of the leaves eextracts of E. divinorum C. edulis and 

P. africana against S. aureus, E. coli, and C. albicans 

The sensitivity of S. aureus, E. coli, and C. albicans to the leaves extracts of E. divinorum C. 

edulis and P. africana were tested. The results shown (figure 2) are the average of inhibition 

zones for hexane, methanol and acetone extracts. 

 

The findings presented in figure 2 as minimum inhibition concentrations (MIC) indicated 

that leave extracts possess varying anti microbial potencies in hexane, methanol and 

acetone. The crude hexane leaf extract of E. divinorum and P. africana at the concentration 

of (100 mg/ml), exhibited greater inhibition on S. aureus, E. coli, and C. albicans. Findings 

from this study are in line with the previous study conducted by Kilonzo et al., (2019) which 

reported that E. divinorum leaf ethyl acetate and E. divinorum leaf aqueous extracts 

displayed antimicrobial activity against C. Albicans. 

 

 
Figure 2: Zones of inhibition (mm) of the leaves extract of E. divinorum, C. edulis and 

P. africana against S. aureus, E. coli, and C. albicans 
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Antimicrobial Susceptibility Effect of the stem bark eextracts of E. divinorum C. edulis 

and P. africana against S. aureus, E. coli, and C. albicans 

Figure 3 shows the stem bark extracts of E. divinorum C. edulis and P. africana average 

inhibition diameters on S. aureus, E. coli, and C. albicans.  

 
Figure 3: Zones of inhibition (mm) of the stem bark extract of E. divinorum, C. edulis 

and P. africana against S. aureus, E. coli, and C. albicans 

 

From the results presented in figure 3, it is evident that the methanol stem bark extract of P. 

africana was only active against E. coli, and C. albicans. The stem bark extract of E. 

divinorum and C. edulis were not against S. aureus, E. coli, and C. albicans. A similar study 

was done by Thoithi et al. (2014) on the antimicrobial properties of some medicinal plants 

of the Luo community of Kenya and reported that only the roots of C. edulis was active 

against S. aureus, E. coli, and C. albicans, the stem barks were not active. It is therefore 

assumed that these stem bark extracts of P. africana are potential source of drug leads for 

the management of infections caused by S. aureus and E. coli and not the stem barks of E. 

divinorum and C. edulis. 

 

CONCLUSION AND RECOMMENDATION 

 

The roots, leaves and stem bark extracts of E. divinorum, C. edulis and P. africana against S. 

aureus, E. coli, and C. albicans exhibit varying degrees of antimicrobial activities against S. 

aureus and E. coli bacterial strain and C. albicans fungal strain. E. divinorum and C. edulis 

roots extracts exhibited antimicrobial potency against S. aureus, E. coli, and C. albicans 

while the leaves of E. divinorum and P. africana showed antimicrobial activity against S. 

aureus and E. coli bacterial strain. Lastly, the methanol stem bark extract of P. africana was 

only active against E. coli, and C. albicans however, the stem bark extract of E. divinorum 

and C. edulis were not against S. aureus, E. coli, and C. albicans. It is therefore 

recommended that root extracts of E. divinorum and C. edulis and the stem bark extracts of 

P. Africana may provide potential sources for the development of alternative antibacterial 

agents while E. divinorum and C. edulis agents may provide potential sources for further 

development of antifungal agents for the treatment of diseases. 
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