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ABSTRACT 

Rhamnus prinoides has an impressive range of medicinal uses with high nutritional value. It is 

considered a natural product and environmentally friendly material. The objective of the study was 

to evaluate the in vitro antibacterial and antifungal activities of methanolic and aqueous stem bark 

and fruit extracts against human bacterial and fungal pathogens. The result showed that the 

qualitative phytochemical analysis of the stem bark of R. Prinoides revealed the presence of a 

maximum number of secondary metabolites. UV and FTIR analysis showed the presence of 

different organic constituents with functional groups of hydroxyl group, C=O, and C-O. The 

presence of these groups is responsible for the broad spectrum of antimicrobial activities. 

Antibacterial activity of methanol and aqueous extracts of R. prinoides (stem bark) against B. 

subtilis, S. aureus, S. pneumoniae, E. coli, S. flexneri, and S. typhi, revealed inhibition zone 

diameter ranging from 22.17-24.67 mm and 14-28 mm, respectively at 200 µg/ml concentration, 

compared to a positive control Cipro (25µg) ranged from 22.67-27.80 mm. Similarly, it was 

reported that the methanol and aqueous extracts of R. prinoides (fruit)showed at the range of 20-

22 mm and 10-16, respectively at 200 µg/ml concentration, compared to a positive control Cipro 

(25µg) ranged from 22.17-24.17 mm. The antifungal activity of methanol and aqueous extracts of 

R. prinoides (stem bark) against A. flavus and C. Albicans revealed inhibition zone ranging from 

14-19 mm and 13-15 mm, respectively at 200 µg/ml concentration, compared to a positive control 

Nystatin ranged from 18.3-21 mm. antifungal activity of methanol and aqueous extracts of R. 

prinoides (stem bark) against A. flavus and C. Albicans, revealed inhibition zone ranging from 14-

19 mm and 13-15 mm, respectively at 200 µg/ml concentration, compared to a positive control 

Nystatin ranged from 18.3-21 mm. Therefore, ethanol extract of R. prinoides have the most active 

antibacterial components than antifungal. 

 

Keywords: Rhamnus prinoides, Phytochemical analysis, Zone of inhibition, antimicrobial agents, 

Minimum inhibitory concentration. 

 

 

1. INTRODUCTION 

Plants have been known since ancient times and therefore scientists have found them to be a better 

choice in such for bioactive compounds (Khan et al., 2011). Microbial resistance to the currently 

used antibiotics has greatly increased in the last four decades despite efforts by pharmaceutical 

industries to produce new antibiotics. Many researchers have been working on the development of 
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novel therapeutic antibiotics to combat multidrug-resistant (MDR) bacterial and fungal clinical 

pathogens, particularly by using medicinal plants (Tortorella et al., 2018). According Araya et al., 

(2015), about 80% of the individuals from developing countries use known traditionally plants as 

medicine. In Ethiopia, about 80% of the human population has been used medicinal plants for the 

treatment of different ailments and complementary and alternative traditional medicine is an 

integral part of the culture, belief structure and lifestyle of Ethiopian people (Bekalo et al., 2009; 

Yirga, 2010). 

Antibiotic substances either kill or stop the development of other bacteria. Changes are 

currently being made to reflect the reality that bacteria are not the only source of antibiotics. By 

either eradicating the harmful microbe directly, stopping it from multiplying, or weakening it so 

that the host's immune system can more successfully combat and eradicate it, medications help the 

host defend against bacteria, viruses, and other microorganisms (Onaran and Saglam, 2016). The 

rich content of antifungal substances in plants have been used bio pesticide since up to the 

beginning of human civilization. Antifungal substances which are obtained from plants have no 

side effect against environment thus, giving a significant advantage. Antifungal compositions 

having enhanced antifungal activity comprising an antifungal agent and a food additive are 

described (Chen et al., 2018). 

B. subtilis is a gram-positive, catalase-positive bacteria that is typically found in soil and 

dust as well as in the digestive tracts of people and ruminants. It is sometimes referred to as the 

hay bacillus or grass bacillus (Dessalegn, 2014). S. aureus is a facultatively anaerobic, gram-

positive and is the most common cause of staph infections. It is a common inhabitant of part of the 

human nasal and the upper respiratory tract. S. pneumonia is the most common cause of bacterial 

meningitis in adults, meningitis in which there is leakage of spinal fluid. Many people carry S. 

pneumoniae bacteria in their nose and throat (Birgitta et al., 2013) E. coli is a gram-negative rod-

shaped bacterium that is commonly found in the lower intestine of warm-blooded organisms. E. 

coli is a common organism involved in diarrhea and urinary tract infection of bacterial origin 

(Singleton, 1999). S. flexneri is a facultative anaerobic, non-motile, gram-negative bacterium. It is 

a lactose-fermenting rod-shaped bacteria that causes dysentery (Yang and Yang, 2005). 

Salmonella infection (salmonellosis) is a common bacterial disease that affects the intestinal tract. 

The second most frequent species seen in human infections is A. flavus. Naturally, it is found 

typically in dead plants, animals, and soil. The most prevalent species of the genus Candida, C. 
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albicans, continues to cause many opportunistic yeast infections worldwide (Peromingo et al., 

2016). 

Rhamnus prinoides L’Hérit is a native edible plant of Ethiopia and Eritrea belongs to the 

family of Rhamnaceae, widely distributed in African countries (Germplasm Resources 

Information Network, 2010). In some regions of the African countries, Rhamnus prinoides (R. 

prinoides) leaves have been traditionally used for the treatment of both infectious and non-

infectious diseases such as diarrhea, gonorrhea, ringworm infections, common cold, and malaria. 

Stomach complications and joint pain respectively (Molla et al., 2016). The traditional use of stem 

bark and fruits of R. prinoides for the treatment of infectious pathogens motivates us to select those 

parts to be screened against MDR human bacterial and fungal pathogens and inadequate 

antimicrobial activities were reported on this selected medicinal plant R. prinoides, the therapeutic 

potential of antimicrobial activities is not thoroughly carried out. This study aimed to investigate 

the antibacterial and antifungal activities of crude ethanol and aqueous extracts of R. prinoides 

medicinal plant, namely, stem bark and fruit. 

 

2. MATERIALS AND METHODS 

2.1. Chemicals and apparatus 

Con. HCl, con.H2SO4, Mayer’s reagent, Wagner’s reagent, 10 %FeCl3, Ethanol, iodine, 10% Lead 

acetate, 40% NaOH solution, Potassium iodide, Acetic anhydride, glacial acetic acid, Dimethyl 

Sulfoxide (DMSO) (Uni-Chem, India), Mueller-Hinton Agar (MHA), Mueller-Hinton Broth 

(MHB), brain heart infusion agar, blood agar base and XLD medium (Oxoid Ltd, Basingstoke, 

Hampshire, England), mannitol salt agar, brain heart infusion broth (Becton Dickinson and 

Cockeysville), violet red bile glucose agar (Research-lab Fine Chem. Industries, India), Potato 

Dextrose Broth (PDB) (HiMedia Laboratories Pvt. Ltd. India), Potato Dextrose Agar (PDA) (Sisco 

Research Laboratories Pvt. Ltd. India), nystatin 100 units/disc, ciprofloxacin 25 units/disc and 

sterile sheep blood. All the chemicals and solvents used were of analytical grade procured from 

sigma Alderich and were purchasing from Mekelle, Tigray and Addis Ababa, Ethiopia.  

2.2. Plant Material and Sample Preparation  

The fresh and stem barks and fruits of R. prinoides were collected randomly from a 2500-3500m2 

area of southeastern part of Ahferom central zone of Tigray, Ethiopia in November 2019. 

Afterward, the specimens of those plant materials were kindly authenticated in College of Natural 
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and Computational Sciences, Aksum and Mekelle Universities, Ethiopia respectively. A voucher 

specimen was stored in the biology department Laboratory Aksum University with the number 

HD/001/19. 

After collecting the samples peeling (stripping) barks from stems and picking the fruits 

from the Rhamnus prinoides, it was cleaned properly using tap water and then with distilled water. 

The plant's bark and fruits were immediately dried for about three weeks at 25°C. After it is 

completely dried, ground using an electric miller (grinder) into powder. The powders were stored 

in sealed glass containers. 100gm of the powders were used for the subsequent extraction process. 

The solvent fractionation was conducted by using both Soxhlet and maceration techniques. In a 

succession of extraction methods from low polarity to high polarity utilizing the soxhlet extraction 

method. Soxhlet extraction was carried out by sequential extraction of the powdered leaves in 

solvents of increasing polarity viz. methanol and water as described by a study (Navneet et al., 

2012). The extraction procedures continued until the Soxhlet equipment’s siphon tube's solvent 

turns colorless. The solvent was evaporated using rotary vacuum evaporator with a water bath at 

40ºC. Finally, the dried marc of methanol fraction was macerated with distilled water and dried in 

lyophilizer to get the aqueous fraction. 

2.3. Phytochemical Analysis 

The extracts were subjected to phytochemical screening for the presence of metabolites such 

as terpenoids, alkaloids, saponins, tannins and flavonoids. Quantitative analysis of major secondary 

metabolites of Rhamnus prinoides was carried out using the standard methods (Roopashree et al., 

2008; Trease and Evans, 1996). 

2.4. Statistical Analysis 

The results were presented as the standard error of the mean ± standard deviation. The statistical 

difference between the tested extracts were analyzed by one way analysis of variance followed by 

Turkey ’multiple comparison test Graph pad prism 6.0 software and followed by Dunnett’s t-test. 

*p≤0.05, **p≤0.01, ***p≤0.001 represents a significant difference between the extracted test 

group. 

2.5. Ultraviolet - visible Spectroscopy 

About 0.1g of bark and fruit powder was dissolved in 200 mL of distilled water and from the 

solution 2ml was taken and diluted in 200 mL distilled water for analysis using Ultraviolet-visible 

spectrophotometer (Shimadzu UVd-1800 PC, Japan). The extract of bark was scanned in the range 
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of 200-600 nm and the extract of fruit scanned in the range of 200-400 nm at 1 nm interval against 

the solvent blank and the peaks were recorded.  

2.6. Fourier Transform Infrared (FTIR) Spectroscopy 

The samples were analysed using JASCO FT–IR spectrometer. A thin microfilm of the extracted 

samples using a solvent paraffin oil was prepared, placed in the optical path of the instrument, and 

scanned over the range of 545–4000 cm-1for the fruit extracts and 1000–4000cm-1for the bark 

extracts at 1 cm-1 interval. The absorption bands were obtained and recorded as frequency (cm-1) 

against percent transmittance (%T). The spectrum was interpreted to deduce the functional groups 

present in the compounds (Sabri et al., 2012). 

2.7. In vitro Antimicrobial Activity  

2.7.1. Antibacterial and Antifungal Activity of the Crude Extract (Zone of Inhibition) 

Agar well diffusion was used to assess the antibacterial properties of R. prinoides fruit and bark 

extracts. A 150 mm diameter agar petri plate was filled with approximately 1000 mL of freshly 

made, sterile Mueller-Hinton Agar (MHA) and approximately 700 mL of Potato Dextrose Agar 

(PDA) media, which were then allowed to cool at room temperature. A sterile cotton swab was 

dipped into the modified microbial suspension within 15 min of increasing the turbidity of the 

inoculum solution to 0.5 McFarland standard, twisted gently, and pressed firmly on the inside wall 

of the tube above the fluid level to remove excess inoculum from the swab. To ensure a uniform 

dispersion of the inoculum, the MHA/PDA plate was streaked with the swab three times while 

rotating it by around 600 degrees each time (Buller, 2014). The petri plates were then kept at room 

temperature for 3 to 5 min. Then, an equal distance hole with a diameter of 6 mm was punched 

aseptically using sterile cork borer tip. A 100 μl volume of all solvent extracts at concentration of 

(100, 150 and 200 µg/ml) were introduced to fill the wells using micropipette after dissolved in 

DMSO. The next step was the addition of positive and negative controls so as the positive 

antibacterial discs like Ciprofloxacin (25 μg/disc), was placed as a positive control disc for the 

bacterial species. The standard antibacterial discs were selected based on the vulnerability of 

bacterial species. A 100 μl of DMSO was used as a negative control. After placement of the plant 

extracts and negative control into prepared wells and positive control into label area of the agar 

plate, the plates were placed undisturbed at room temperature for 2 hours. Then, plates were 

incubated at 37 ºC for 18-24 hours (Kuta et al., 2015). 
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Similar to this, the fungal strains were exposed to R. prinoides' bark and fruit extract at 

three different concentrations (100, 150, and 200 g/mL). As a positive control, nystatin (100 

units/well) was utilized. The plates were then incubated for 48 h at 30 ºC. Both bacterial and fungal 

strains were negatively controlled using 100μLof DMSO. After incubation, the antibacterial and 

antifungal activities were assessed by measuring the diameter of the inhibitory zone in millimeters 

on a millimeter scale (Perez et al., 1990). Triplicates of each experiment were performed. The 

metrics for the findings were Mean and Standard Deviation. 

2.7.2. Determination of Minimum Inhibitory Concentration (MIC) of Extracts 

The tested bacterial strains, such as B. subtilis, S. aureus, S. pneumonia, E. coli, S. flexneri, and S. 

typhi, as well as two fungal strains, such as A. flavus and C. albicans, all demonstrated significant 

antimicrobial activity against the selected methanol and aqueous extracts of the bark and fruit of 

R. prinoides was calculated using the Clinical and Laboratory Standards Institute's M07-A8 AS 

technique utilizing Mueller-Hinton broth and Potato Dextrose broth microdilution (Wikler, 2009). 

A 10% DMSO solution was used to prepare the original stock solution of several plant extracts, 

which contained 100 g of extract per milliliter. Each stock solution was diluted to obtain final 

concentrations of 100, 50, 25, 12.5, 6.25, 3.125 and 1.56µg/mL with the DMSO solution. 

Minimum inhibitory concentrations (MIC) of the methanol stem bark and fruit extracts were 

determined in a well on a 96-welled plate. Then, 100 µL bacterial and fungal cell suspensions 

containing 108CFU ml-1were inoculated in each well/plate (Balouiri et al., 2016). 

 

3. RESULTS AND DISCUSSION 

3.1. Preliminary Phytochemical Screening 

Preliminary analysis of phytochemicals from stembarks and fruits of Rhamnus prinoides indicated 

the presence of major secondary metabolite groups. These included flavonoids, Saponins, steroids, 

tannins, terpenoids, phenolic compounds, alkaloids and cardiac glycosides which were found in 

both the methanolic and aqueous extracts of stem barks and fruits (Table 1). However, terpenoids 

were absent in the methanolic and aqueous extracts of fruits. 

The results are in agreement with Teklit (2015) where the aqueous and methanolic leaf 

extract of R. prinoides showed the presence of alkaloids, steroids, triterpenes, tannins, flavonoids, 

and phenols.The mode of action of these secondary metabolites possibly associated to their ability 

to inactivate several metabolic enzymes, microbial adhesion and cell envelope transport proteins 
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(Alan and Miller, 1996) and also have reported that the antibacterial activity of tested plant extract 

might be responsible for their ability to form a complex with membrane proteins, cytosolic 

proteins, and bacterial cell wall (Divakar et al., 2000; Tazelaar et al., 2009; Tsuchiya et al., 1996) 

Therefore, the phytochemical screening revealed that methanolic and aqueous stem bark and fruit 

extracts of R. prinoides were good sources of secondary metabolites for the treatment of both 

infectious and noninfectious agents (Rauha et al., 2000). The antifungal activity of the plant could 

be attributed to the presence of important phytochemicals as reported by Mandal et al. (2013) in 

which the extracts of methanol and aqueous were found to contain alkaloids, tannins, saponins, 

terpenoids, flavonoids, and phenolic compounds. 

 

Table1. Preliminary phytochemical screening of methanolic and aqueous stem barks and fruits 

extracts of Rhamnus Prinoides. 

 

Phytochemicals Stem bark Fruits 

Methanol Aqueous Methanol Aqueous 

Alkaloids ++ + + + 

Flavonoids +++ + ++ + 

Saponins + + + + 

Steroids + + + + 

Tannins ++ ++ ++ + 

Cardiac glycosides + + + + 

Terpenoids ++ + - - 

Phenolic compounds +++ ++ ++ + 

 

3.2. Ultraviolet - visible Spectroscopy 

The secondary metabolites present in the methanolic bark and fruit of the R. Prinoide were 

characterized by UV- spectroscopy. A sharp peak at 290 nm is observed in stem bark (Fig 1a) and 

other peaks at 256 nm were observed (Fig 1b) for methanolic stem bark and fruit extract of R. 

prinoides. Therefore, this UV- visible spectroscopy result indicated that the presence of possible 

functional groups of secondary metabolites such as flavonoids, phenolic compounds, and tannins 

in the crude extract of the stem bark and fruit of R. Prinoides responsible for showing significant 

in vitro antibacterial and antifungal activities, and similar with previous reports of (Sahu and 

Saxena, 2014) 
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Figure 1. UV-Visible spectrum of methanol extract of the stem bark (a) and fruit (b) of R. 

Prinoides. 

 

3.3. Fourier Transform Infrared (FTIR) Spectroscopy 

The FTIR spectroscopy is used to determine the functional group present in the sample. It is used 

to confirm the identity of a particular compound and as a tool to determine the crude extracted of 

Rhamnus prinoides. A weak absorption peak at 3361 cm−1 shown in the FTIR spectrum can be 

corresponded to the OH stretching of the hydroxyl group. At 2922cm−1 can be assigned to the C-

H stretching. This indicates the existence of vinyl carbon attached to the hydrogen. Meanwhile, 

another important strong band is observed at 1602 cm−1, which can be attributed to the C=O 

stretching of acyl group. In addition, a further remarkable absorption band was observed at 1336.67 

cm−1 belonging to the C-O bond. In the end, the two peaks at 1151 cm−1 can be related to C-C bond 

was also observed (Fig 2).  

A weak absorption peak at 3354.93 cm−1 shown in the FTIR spectrum can be corresponded 

to the OH stretching of the hydroxyl group. At 2947.23 cm−1 can be assigned to the C-H stretching. 

This indicates the existence of vinyl carbon attached to the hydrogen. Meanwhile, another 

important strong band is observed at 1656.85 cm−1, which can be attributed to the C=O stretching 

of acyl group. In addition, a further remarkable absorption band was observed at 1377 cm−1 

belonging to the C-O bond was also observed (Fig 3). Therefore, this FTIR result showed the 

presence of secondary metabolic group in the crude extract of the stem bark and fruit of R. 

prinoides and similar with another researchers (Gahlaut and Chhillar, 2013). 
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Figure 2. FT-IR functional group peaks analyze of stem bark of Rhamnus prinoides.  

 

 

 

 

 

 

 

 

 

 

 

Figure 3. FT-IR functional group peaks analyze of fruit of Rhamnus prinoides. 
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3.4. In vitro Antibacterial and Antifungal Activity of Stem Bark and Fruit Extract of R. 

Prinoides 

 

The antimicrobial activity of crude extracts from the plant of R prinoides against bacteria (Gram-

negative and Gram-positive) examined in the present study was assessed qualitatively by 

measuring the inhibition zone diameters. Zone of inhibition of different concentration of bark and 

fruit extracts (100, 150 and 200µg/mL) were significantly different (p≤0.05) from their respective 

positive control discs. Antibacterial activity of methanol and aqueous extracts of R. prinoides 

(stem bark) against B. subtilis, S. aureus, S. pneumoniae, E. coli, S. flexneri, S. typhi, (Table 2, see  

page 202) revealed inhibition zone diameter ranging from 22.17-24.67 mm and 14-28 mm 

respectively at 200 µg/mL concentration, compared to a positive control Cipro (25µg) ranged from 

22.67-27.80 mm. Similarly, it was reported that the methanol and aqueous extracts of R. prinoides 

(fruit) showed at the range of 20-22 mm and 10-16 mm, respectively at 200 µg/mL concentration, 

compared to a positive control Cipro (25µg) ranged from 22.17-24.17 mm (Fig 4). 

 

Figure 4. Diagrammatic representation of different Zone of inhibitions caused by the crude plant 

extracts from the stem bark of Rhamnus prinoides. 
 

Stem bark methanol extract showed greater activity in the majority of tested bacterial 

strains when compared with aqueous extract. Fruit methanol extract showed greater inhibition zone 



Hayelom Debalkew and Berihu Tekluu (MEJS)                                                   Volume 16(1):185-203, 2024 

 

© CNCS, Mekelle University                                      195                                                      ISSN: 2220-184X 
                                                                           

 

than fruit aqueous extract. This greater activity of methanol fraction against gram-positive bacterial 

strains might be attributed to the presence of secondary metabolites like flavonoids and steroids as  

the mixture of these two bioactive compounds had more activity against gram-positive bacteria 

(Osuntokun et al., 2017). On the other hand, the aqueous stem bark extract showed better activity 

against gram-negative (S. flexneri and S. typhi) tested bacterial strains compared to the aqueous 

fruit extract. Therefore, the higher activity of methanol and aqueous extracts in gram-negative 

bacterial strains might be associated with the presence of phenolic metabolite additional to 

terpenoids, saponins, tannins, and alkaloids. Harmala et al. (1992) reported that the higher activity 

of extracts in these groups of organisms was associated with the detection of phenolic compounds 

since phenol owns the ability to form a complex in gram-negative bacteria outer membrane 

(Lipopolysaccharide layer) which act as a strong barrier. 

According to Getahun and Masresha (2017), in the majority of test microorganisms, the 

methanol extraction from the bark showed better activity while low activity in the case of fruit 

extraction where the former might be associated with number of bioactive metabolites, and 

presence of lower quantity of metabolites in the later. In addition, the higher activity of bark 

extraction was due to the polar nature of the plant bioactive constituents with antimicrobial activity 

found to be the best solvent for the extract of polar biological active compounds (Chawawisit et 

al., 2015). The results obtained in this study match well with Ramazani et al. (2013), who stated 

that bioactive compounds obtained from bark showed better activity against gram-positive bacteria 

as opposed to gram-negative bacteria and yeast. 

The antifungal activity of methanol and aqueous extracts of R. prinoides (stem bark) 

against A. flavus and C. Albicans (Table 3, see page 203) revealed that the inhibition zone diameter 

is ranging from 14 to19 mm, and 13 to 15 mm respectively at 200 µg/mL concentration, compared 

to a positive control Nystatin ranged from 18.3 to 21 mm. Bark extract showed significant zone 

inhibition against the tested fungal strains such as A. flavus and C. Albicans displayed significant 

(p < 0.05). The maximum antifungal activity of the fruit extract could be credited to the presence 

of flavonoids, tannins, and phenols (Singh et al., 2018). Higher activity of methanol extraction in 

fungal species might be associated with the presence of secondary metabolites like terpenoids, 

saponins, tannins, alkaloids, and phenols (Ige and Mebude, 2015). Besides, this showed that the 

antifungal activities against both tested fungal species are indicative of the presence of broad-

spectrum bioactive metabolites. 
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3.5. Determination of MIC of the Plant Extract 

The antimicrobial activity of crude extracts from the plant of R prinoides against bacteria (Gram-

negative and Gram-positive) examined in the present study was assessed quantitatively by 

determining minimal inhibitory concentrations. The MIC value of methanol and aqueous extracts 

from the barks and fruits of Rhamnus prinoides were determined for extracts which shows zone of 

inhibition in agar well diffusion test greater than or equal to 7 mm in diameter for all test bacterial 

species. Some antimicrobial activities of the plant which are diverse between the aqueous and 

methanol extracts on gram negative bacteria usually require a higher concentration of extract for 

activity than the gram-positive bacteria. Therefore, the MIC value extracts were in agreement with 

its initial antibacterial activities in agar well diffusion that is the gram-negative bacteria in the 

present study showed a higher MIC than the gram-positive bacteria. On the other hand, the 

methanol extract of the plant was more powerful against gram positive bacteria than that of gram-

negative bacteria with the exception of E. coli. The maximum MIC (less diluted) obtained was 50 

µg/ml against E. coli and the minimum MIC (highest dilution) was 1.56 µg/mL against S. flexneri 

(Table 4). 

 

Table 4. MIC in (µg/ml) of methanol and aqueous extracts from the bark and fruit of the R. 

Prinoides against gram positive and gram-negative bacteria. 

 

Tested bacterial species Solvents and parts of the plant 

Bark Fruit 

Methanol Aqueous Methanol Aqueous 

Bacillus subtilis  12.5±0.00 3.13±0.00 6.25±0.00 1.56±0.00 

Staphylococcus aureus 25.00±0.00 1.56±0.00 12.5±0.00 0.78±0.00 

Streptococcus pneumoniae 6.25±0.00 12.5±0.00 3.13±0.00 6.25±0.00 

Escherichia   coli 50±0.00 3.13±0.00 12.50±0.00 1.56±0.00 

Shigella flexneri 1.56±0.00 1.56±0.00 12.5±0.00 6.25±0.00 

Salmonella typhi 25.00±0.00 6.25±0.00 6.25±0.00 1.56±0.00 

Note: Data are expressed as mean ± SD. The experiment was performed in a minimum of three 

replicates. 

 

The MIC value of bark extraction using methanol and aqueous were larger than the fruit 

extracted using both solvents, i.e., the bark extracted using methanol is greater than the fruit 

extracted using the same solvent and the bark extracted using aqueous is greater than the fruit 

extracted using aqueous. Therefore, zone of inhibition of the bark and fruit extracts against the 
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prepared bacteria were inversely proportional to their MIC values, i.e., the more susceptible the 

organisms to the extract in agar well diffusion method, the less is its corresponding MIC values. 

In other words, the greater inhibition zone of extract in agar well diffusion method was 

corresponding with smaller values of extracts in (µg/mL) required to inhibit or kill organisms, this 

suggests the reproducibility of the experiments. The antibacterial activity of the selected plant 

extracts and their potency was assessed by the presence or absence of inhibition zone. According 

to Solomon (2018), the maximum number of secondary metabolites such as tannins and phenolic 

compounds, terpenoids, flavonoids and saponins were found in methanol stem bark than the fruit 

methanol extracts. This is attributed to the recorded promising broad spectrum of antibacterial 

activities which is similar with the findings of the present study. 

 

4. CONCLUSION 

In the present study, methanolic extract of stem bark and fruit R. prinoides were tested against 

some pathogenic bacteria and fungi. Antibacterial activity of the extract was quantitatively 

assessed by the presence or absence of inhibition zone. R. prinoides extract showed good activity 

against various organisms at 200 µg/mL concentration while less activity at 150 µg/mL and 

100µg/mL concentrations. Therefore, the plant is a potential source of antibacterial and ant-fungal 

bioactive secondary metabolites used for the treatment of bacterial infections caused by the 

vulnerable bacteria and fungi infections. The antibacterial and ant-fungal activities of the plant are 

linked with the presence of polar or/and intermediately polar bioactive secondary metabolites in 

the methanol and aqueous extractions including alkaloids, terpenoids, tannins, steroids, Cardiac 

glycosides, phenolic compounds, saponins and flavonoids that can act either individually or in 

combination. Among the fungi A. flavus showed significant activity at highest concentration 200 

µg/ml comparable to positive control (Nystatin). 
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Table 2. Zone of inhibitions (in mm) of different concentrations of methanolic and aqueous extracts against selected bacterial strains. 

 
Source 

of crude 

extract 

Concen

-tration  

(µg) 

Extract  Zone of inhibition (mm) (mean±SD) 

B. subtilis S. aureus S.pneumoniae E. coli S.flexneri S. typhi 

R
h
am

n
u
s 

p
ri

n
o
id

es
 

  
S

te
m

 b
ar

k
s 

 

100 Methanol 16.83±0.29a1b3d3 15.67±0.58a1c2 15.00±0.00 c2d3 16.00±0.00a2d2 16.50±0.58a3c2d3 17.17±0.29a1c2d2 

Aqueous 9.00±0.30a3d3 ----- 10.67±0.58c3d1 ----- 15.17±0.29a3c2b3 13.10±0.17b2c3 

150 Methanol 23.00±0.00a2b b1c3 21.67±0.58a2c2d3 19.67±0.58a1c2d2 19.33±0.58a1c3d3 20.67±0.50a3c2 20.00±0.00c2b3 

Aqueous 11.00±0.50a1d3 10.00±0.00 13.17±0.29a2c2b3 9.00±0.40a2c3 17.33 ± 0.58c2b3 14.17±0.29a3b33 

200 Methanol 24.67±0.58b2c3 23.33±0.58a1c1d2 24.00±0.00 a1c2d1 23.17±0.29a3c3 23.50±0.50a3 22.17±0.29a3b2c2 

Aqueous 14.00± 0.50a1c2 28.00±0.80a1b2c2 17.67±0.20 a1c2d1 15.00±0.60a1c3d1 20.33± 0.58a3b2c3 19.20±0.35a2b1c2 

Control Cipro25µg 22.67±0).58 25.00±0.00 24.33±0.58 26.83±0.76 24.00±0.00 27.80±0.35 

F
ru

it
s 

100 Methanol 10.33±0.58a2d3 12.33±0.58b1c2d3 11.33±0.58b3d2 12.33±0.58a3d3 12.83±0.29a3b2 16,99±0.00a3b1c3 

Aqueous 9.00±0.40a1c2 12.00±0.50a1b3c1 6.67±0.58 a1b2c1 ---- 3.50±0.50b3c2d2 8.83±0.29a1c2b1 

150  Methanol 16.33±0.58a1c2d3 17.00±0.00a1c2d1 16.00±0.00b2c3 15.17±0.29a3c2d3 16.67±0.58a3b2d2 19.83±0.29a3c2d3 

Aqueous 10.00±0.40c2d3 15.00±0.60a1b2c3 10.17±0.29a3b1d3 9.00±0.30a3c3d3 10.17±0.29a3b3 12.00±0.00a3b3d3 

200  Methanol 20.67±0.58b3d3 20.00±0.00a2d3 20.67±0.58a2c3d2 20.67±0.58a2c3 20.83±0.29a3c2 22.00±0.00a2c3d1 

Aqueous 13.00±0.30a2b3d3 16.00± 0.50a1b2 13.33±0.58 a3d2 10.00±0.30c1d2 14.00±0.00a1b2 15.80±0.35a1b3c2 

Control Cipro25µg 22.33±0.58 23.00±0.00 22.67±0.58 24.17±0.29 22.17±0.29 23.17±0.29 

 

Note: Values are expressed as Mean ± S.D (n=3), The comparison of means of different concentration of extracts and control was 

analyzed using one-way ANOVA followed by Tukey’s Post hoc test; a -compared with control value, b to 100 µg/mL, c to 150 

µg/mL, d to 200 µg/mL, 1P<0.05, 2 P<0.01, 3P<0.001; positive control (Cipro). 
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Table 3. Zone of inhibition (in mm) of the antifungal activities of methanol and aqueous extracts of the barks and fruits of R. prinoides 

against tested fungal strains.  

 

F
u

n
g
i Types of 

solvent  

Bark Fruit 

100µg/ml 150 µg/ml 200 µg/ml 100µg/ml 150µg/ml 200 µg/ml 

 

A
sp

er
g
il

lu
s 

 

fl
a
vu

s 
 

    

Methanol 11.83±0.29a3d2 15.83±0.29a2 19.00±0.00b2c1 11.90± 0.17a2d1 13.00± 0.00a1 15.00± 0.00a1b1c2 

Aqueous  9.2±0.35a1d2 11.00±0.00d1 14.00±0.00a1b2c1 8.00± 0.00d2c1 10.13± 0.23a1b1 14.00± 0.00a2b2 

Nystatin 

(100 units) 

21.00±0.00 18.30±0.30 

C
a
n
d
id

a
 

a
lb

ic
a
n
s 

   

Methanol  13.87±0.23a3d1 16.00±0.00a3 19.80±0.35a3b1c2 10.00±0.00a3c1d1 13.00±0.00a3b1d1 14.30± 0.30b3c1 

Aqueous  8.87±0.23a3d3 13.00±0.00a3d1 16.00±0.00b3c1 7.00± 0.00a1b2c3 10.10±0.17a1b2c3 13.00±0.00a3b2c1d2 

Nystatin 19.20±0.30 18.50±0.30 

 

Note: Values are expressed as Mean ± S.D (n=3), The comparison of means of different concentration of extracts and control was 

analyzed using one way ANOVA followed by Tukey’s Post hoc test; a -compared with control value, b to 100 µg/mL, c to 150 

µg/mL, d to 200 µg/mL, 1P<0.05, 2 P<0.01, 3P<0.001; (+) = positive control (Nystatin). 

 


