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ABSTRACT 
 

Prunus africana belongs to the Rosaceae family. It is a geographically wide spread tree to forest 
habitats of the African continent. P. africana is one of the most popular plants in traditional 
medicine for treating various ailments. It is mainly used to treat benign prostate hyperplasia (BHP). 
The study was aimed to evaluate the anti-bacterial and anti-oxidant activities of bark of root extract 
from P. africana. The air dried and powdered plant material (200 g) was first soaked with 500 mL of 
n-hexane for 72 hours and yielded 2.5 g of n-hexane extract. Residue was soaked with 500 mL of 
ethyl acetate for 72 hours and afforded 3.7 g of ethyl acetate extract. Finally, residue was soaked 
with 400 mL of methanol and yielded 14.3 g of methanol extract. The methanol extract showed 
inhibition zones of 18 and 14 mm against Escherichia coli and Staphylococcus aureus, 
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respectively. The extracts also showed encourage results of DPPH radical scavenging activity at 
various concentrations. The methanol extract of P. africana of root showed promising activity 
against E. coli, ATCC25922 and S.aureus, ATCC25922. Anti-oxidant activities also were shown 
prospective result, selectively at lowest concentration and lowest absorbance. This means the 
result of the study was confirmed that the lowest concentration of 4 mg/mL and absorbance of 
0.112 the scavenging activity was 87.9%, while at the highest concentration of 128 mg/mL and 
absorbance of 0.172 the scavenging activity was 81.5%.   
 

 

Keywords:  Prunus africana; anti-oxidant; anti-bacterial; benign prostate hyperplasia; Escherichia coli; 
Staphylococcus aureus. 

    

1. INTRODUCTION  
 

1.1 Prunus africana (P. africana)   
 

Many species from the Rosaceae family have 
great economic importance. Therefore, they are 
known as "edible temperate zone fruits". The 
Rosaceae is the 19th largest family of the plant 
kingdom, which includes more than 100 genera 
and 2830-3100 species among which P. africana 
has more medicinal value. P. africana is a 
geographically wide spread tree to forest habitats 
of the African continent. It is widely distributed in 
Angola, Mozambique, Zambia, Zimbabwe, 
Burundi, Congo, Kenya, Rwanda, Nigeria, Sao 
Tome, and Ethiopia (Northwest and Southeast 
highlands,  Harerge, Illubabor, Kefa, Arsi and 
Wolega) [1,2].  
 

Infectious diseases are the leading causes of 
death in tropical countries, for approximately one 
half of all deaths and underlying causes of 
significant problem, i.e., 8% deaths occurring in 
developed nations such as USA [3]. Plants have 
a long history of being used for a wide variety of 
purposes including therapeutic uses [4]. Prostate 
cancer has been known to progress slowly and it 
is crucial to prevent its occurrence to reduce the 
risk of development of the disease [5-8]. In the 
past decades, chemopreventive and therapeutic 
agents for various cancers including prostate 
cancer have been isolated from plants [9-12]. 
Over 60% of currently used anticancer agents 
are claimed to be from natural sources [11].  
 

Prunus africana (African cherry) is effective 
against prostate cancer cell lines. This evergreen 
plant is found only in sub-Saharan Africa and is 
highly sought owing to its anticancer 
phytochemicals [5,6,13]. In fact, the use of P. 
africana in African traditional medicine (ATM) to 
treat prostate cancer and related conditions is 
not a new phenomenon across various 
communities in Africa [5]. The use of P. africana 
has been patented in France for prostate cancer 
treatment [14]. The bark extract of P. africana 

has been used for the treatment of benign 
prostatic hyperplasia (BPH). The phytosterols 
(including β-sitosterol) and pentacyclic 
triterpenoids (including ursolic acid) also have 
anti-inflammatory effects on the prostate [1,15]. 
In ATM, P. africana has also used to treat myriad 
of diseases including diarrhea, epilepsy, arthritis, 
hemorrhage, and hypertension [13,14,16-18]. 
The novel phytochemicals from P. africana, 
suggested for the treatment of prostate cancer 
are ursolic acid, oleanolic acid, β-amyrin, atraric 
acid (AA), N-butylbenzene-sulfonamide (NBBS), 
β-sitosterol, β-sitosterol-3-O-glucoside, ferulic 
acid, and lauric acid [17,18]. The study was 
aimed to evaluate the anti-bacterial and anti-
oxidant activities of root extracts of P. africana.  
 

2. PLANT MATERIALS AND METHODS  
 
The root of P. africana was collected from Shero 
kebele, Misha Woreda, Hadiya Administrative 
Zone, Southern Nations Nationalities and People 
Regional State (SNNPR). It was authenticated by 
Mr.Wege Abebe and a voucher specimen was 
stored at the National Herbarium of Addis Ababa 
University (Voucher no.TA002), Addis Ababa, 
Ethiopia. 
 

2.1 Apparatus and Chemicals 
 

Some of the apparatus were used: Melting 
point apparatus (Korea) funnels, round bottom 
flasks, vials, glass wares, refrigerator, 
Whatman No.1 filter papers, grinder (Ethiopia), 
drying oven (Germany), measuring cylinders, 
RV-10-basic Rotavapor (Germany), and others. 
All the chemicals and solvents for this study 
were supplied by Hi-Media Co.  
 

2.2 Extraction  
 
The air dried and powdered plant material (200 
g) was first soaked with 500 mL n-hexane for 72 
hours and the extract was collected by filtering 
and concentrated under reduced pressure using 
the Rotavapor. The solvent free residue was then 
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soaked with 500 mL of ethyl acetate for 72 hours 
and the extract was collected. This filtrate was 
evaporated under reduced pressure using the 
Rotavapor. Finally, the solvent free residue was 
soaked with 400 mL of methanol, and then it was 
filtrated by using Whatman no.1 filter paper and 
concentrated under reduced pressure using the 
Rotavapor.  
 

The scheme of extraction is shown below:  
 

 
 

Scheme 1. Method used to extract bark of 
root of P. Africana 

 

2.3 Anti-bacterial Assay 
 

Mueller Hinton agar plates were prepared as per 
the manufacturer’s instructions. The media and 
the plates were sterilized in an autoclave at 
121ºC for 15 minutes. The plates were flamed on 
the surface using a non-luminous flame to 
remove air bubble and also ensure sterility of the 
surface. The cork borer was sterilized using a 
non-luminous flame. The plates and all the 
equipment’s to be used for the experiment were 
then transferred in to a germicidal wood. The 
germicidal lamp was put on for 30 minutes to 
sterilize the surface of the plates and other 
equipment. The bacterial suspension was 
smeared on the media and five wells with a 
diameter of 6 cm each were drilled in each agar 
plate using a cork borer. Three of the wells were 
filled with 0.1 mL of the 500 mg/mL of the extract. 
The other wells were filled with 0.1 mL of 500 
mg/ml of penicillin and 0.1 mL of 100% DMSO 
positive and negative controls respectively. The 
plates were labelled on the underside and 
incubated at 37ºC for between 24-48 hours and 
the zones of inhibition measured in mm with the 
aid of a ruler [19].  
 
The crude extracts of P. africana also active 
against some microbes like Pseudomonas 
aeruginosa (P. aeruginosa), Staphylococcus 

aureus (S. aureus), Streptococcus pneumonia 
(S. pneumoniae) and Gonococcus. P. 
aeruginosa is Gram-negative rod-shaped 
bacteria that normally live in human and animal 
intestine, water, soil, moist environment and in 
hospitals (sinks, cleaning buckets). It is typically 
an opportunistic pathogen that seldom causes 
disease in healthy subjects. Normally, for an 
infection to occur, some disruptions of the 
physical barriers like skin [20]. The microbial 
used as test strain were S. aureus ATCC25923 
for Gram positives, and P. aeruginosa 
ATCC27853, E. coli ATCC25922 and Proteus 
mirabilis (P. mirabilis) ATCC2523, for Gram 
negatives; Vancomycin was used as the 
standard drug for  Gram positives while 
Gentamicin for Gram negative.    
 

2.4 Anti-oxidant Assay (DPPH) of P. 
Africana Bark of Root Extract   

 

The percentage of antioxidant activity (AA%) of 
each extract was assessed by DPPH free radical 
assay. The measurement of the DPPH radical 
scavenging activity was performed according to 
methodology described by Brand-Williams, et al. 
[21,22].  The samples were reacted with the 
stable DPPH radical in an ethanol solution. When 
DPPH reacts with an antioxidant compound, 
which can donate hydrogen, it is reduced. The 
changes in colour (from deep violet to light 
yellow) were monitored at 517 nm after 100 min 
of reaction using a UV-Vis. spectrophotometer 
(DU 800; Beckman Coulter, Fullerton, CA, USA). 
The mixture of ethanol (3.3 mL) and sample (0.5 
mL) served as a blank. The control solution was 
prepared by mixing ethanol (3.5 mL) and DPPH 
radical solution (0.3 mL) [22]. 
 

Experiments were performed 2, 2-diphenyl-1-
picrylhydrazyl (DPPH) radical solution was 
prepared in methanol, which means 4mg of 
DPPH mixed with 100 mL of methanol, and the 
sample solutions were also prepared in 1 mL of 
methanol; from lowest to highest 4 mg/mL, 8 
mg/ml, 16 mg/mL and 32 mg/mL, then 6ml of 
DPPH solution was mixed with 1 mL of the 
sample solutions. After incubation for 30 min in 
the oven at temperature of 40ºC; finally, at the 
absorbance of 517 nm was measured by using 
methanol as blank control. Lower absorbance 
indicates higher anti-oxidant activity. These 
activities were reported as a percent of DPPH 
radical scavenging. The mixture of methanol (4 
mL) and sample (1 mL) serve as blank. The 
control solution was prepared by mixing 
methanol (4.5 ml) and DPPH radical solution (0.4 
ml). 
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3. RESULTS AND DISCUSSION  
 

3.1 Phytochemical Screening of P. 
africana Bark of Root Extract   

 

The phytochemical analysis of chemical 
constituents was done using the following 
procedures. 
 
Tannins: About 0.1 g of the extract put in a test 
tube and 20 mL of distilled water was added and 
heated to boiling. The mixture was then filtered 
and 0.1% of FeCl3 was added to the filtrate and 
observations made. Formation of a brownish 
green colour or blue-black coloration indicated 
the presence of tannins. 
 
Saponins: About 0.1 g of the extract was mixed 
with 5 mL of water and vigorously shaken. The 
formation of stable form indicated the presence 
of saponins. 
 

Flavonoids: About 0.1 g of the extract was 
added in to a test tube. To the test tube 5mL of 
dilute ammonia and 2 mL of concentrated 
sulphuric acid was added and heated for about 2 
minutes. The appearance of a yellow colour 
indicated the presence of flavonoids. 

 
Terpenoids: About 0.1g of the extract was taken 
in a clean test tube; 2 mL of chloroform was 
added and vigorously shaken, then evaporated 
to dryness. To this, 2 mL of concentrated 
sulphuric acid was added and heated for about 2 
minutes. Formation of a greyish colour indicated 
the presence of terpenoids.  
 

Glycosides: About 0.1 g of the extract was 
mixed with 2 mL of chloroform and 2mL of 
concentrated sulphuric acid was carefully added 
and shaken gently, then the observations were 
made. Formation of a red brown colour indicate 
the presence of steroidal ring (glycone portion of 
glycoside) 
 

Alkaloids: About 0.1 g of the extract was mixed 
with 1% of HCl in a test tube. The test tube was 
then heated gently and filtered. To the filtrate a 
few drops of Wagner’s reagents were added by 
the side of the test tube. A resulting precipitate 
confirmed the presence of alkaloids. 
 
Steroids: About 0.1 g of the extract was put in a 
test tube and 10 mL of chloroform added and   
filtered. Then 2mL of the filtrate was mixed with 2 
mL of a mixture of acetic acid and concentrated 
sulphuric acid. Formation of a Bluish green ring 
indicated the presence of steroids. 

Phenols: About 0.1 g of the extract was put in a 
test tube and treated with a few drops of 2%   of 
FeCl3; a formation of blue green or black 
coloration indicated the presence of phenols. 
 

In this finding, the antimicrobial activities of P. 
africana extracts from bark of root against some 
microbial strains, namely Escherichia coli and 
Staphylococcus aureus were inhibited 18 mm 
and 14 mm respectively (Table 2). Thus, the 
effective anti-bacterial activity was observed with 
methanol extract of root against Escherichia coli, 
which inhibited 18 mm. A significant anti-bacterial 
activity was also observed against 
Staphylococcus aureus with 14 mm of inhibition 
zone. The methanol extract of P. africana of root 
showed promising activity against E. coli, 
ATCC25922 and S. aureus, ATCC25922. Hence, 
P. africana that proves plant usefulness as 
therapeutic agent and it is used for the treatment 
of various diseases.  
 

Table 1. Results of phytochemical screening 
bark of root extracts of P. africana 

 

Phytochemical 
constituents 

Bark of root extracts 
Hexane Methanol 

Tannins  + + 
Saponins + + 
Flavonoids + + 
Terpenoids + + 
Glycosides _ + 
Alkaloids + + 
Steroids _ + 
Phenols + + 

[NB: (+) and (-) indicate the presence and absence of 
Phytochemical Constituents respectively] 

 

As shown in the Table 3 the concentrations were 
doubled constantly through all; while the 
absorbance and scavenging activity were not, 
they were resulted in the form of inverse 
proportion relationships. Hence, absorbance was 
slightly raised while scavenging activity was 
slightly fall down. For instance, absorbance 
slightly improved from 0.124 to 0.180, but 
scavenging activity declined from 86.6% to 
80.6%. In spite of the fact, anti-oxidant activities 
of this study were observed promote results 
(Table 3) for all concentrations of methanol 
extract of P. africana of root. Moreover, it has 
shown prospective result, selectively at lowest 
concentration and lowest absorbance. That 
means at the lowest concentration of 4 mg/mL 
and absorbance of 0.112 the scavenging activity 
was 87.9%, while at the highest concentration of 
128 mg/mL and absorbance of 0.172 the 
scavenging activity was 81.5%.   
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Table 2. Anti-bacterial activity screening results of bark of root extract of P. africana 
 

Test of strains Methanol 
extract 
(mg/mL) 

Zone of 
inhibition in 
diameter (mm) 

Standards (mg/mL)  Zone of inhibition 
in diameter (mm) 

Vancomycin Gentamicin X Y 
P. mirabilis      
ATCC2523 

1.5 8 0.06 0.06 18 19 
0.5 7 0.06 0.06 27 29 

S. aureus        
ATCC25923 

0.5 14 0.06 0.06 25 20 
0.5 7 0.06 0.06 17 19 

E. coli             
ATCC25922 

1.5 18 0.06 0.06 22 25 
0.5 9 0.06 0.06 23 24 

P. aeruginosa 
ATCC27853 

1.5 9 0.06 0.06 19 21 
0.5 7 0.06 0.06 17 19 

 

Table 3. Anti-oxidant activity results of P. africana bark of root extract 
 

S. No. Concentrations(mg/mL)  Absorbance  % Scavenging Activity 
1 4 0.112 87.9 
2 8 0.124 86.6 
3 16 0.180 80.6 
4 32 0.174 81.2 
5 64 0.168 81.9 
6 128 0.172 81.5 

Calculation Performed: (Standard absorbance-Sample absorbance) ÷Standard absorbance x 100:  (0.927 – 
0.112) ÷ 0.927 x 100 =87.9% 

 

Therefore, the anti-oxidant activities of root of P. 
africana were proved that the plant was held 
valuable medicinal constituents.  
 

4. CONCLUSION   
 

Different solvents (hexane and methanol) were 
used for phytochemical screening of plant 
materials of bark of root of P. africana, which was 
clearly validated in this study the presence of 
different phytochemical constituents. For 
instance, the results shows that methanol 
extracts were confirmed presence of 
phytochemical constituents namely, tannins, 
saponins, flavonoids, terpenoids, glycosides, 
alkaloids, steroids, and phenols, and also 
confirms that  in hexane extracts of  bark of root 
of P. africana absence of glycosides and steroids 
(in short no glycoside and steroid constituents in 
the hexane extract).  
 

The results indicate that majority of the 
secondary metabolites are contained in the 
extracts of bark of root of P. africana. So this 
medicinal plant holds promises as source of 
pharmaceutically important phytochemical 
constituents. The effective anti-bacterial activity 
was observed in the methanol extract of bark of 
root against Escherichia coli. A significant anti-
bacterial activity was also observed within it 
against the Staphylococcus aureus. Moreover, 
good potential anti-oxidant activity was observed 
for all concentrations of methanol extract of       

P. africana bark of root. The methanol extract of 
P. africana bark of root showed promising activity 
against E. Coli ATCC25922 and S. aureus 
ATCC25922. Anti-oxidant activities were 
observed encourage outcome for all 
concentrations of methanol extract of P. africana 
of root. Moreover, it has shown prospective 
result, selectively at lowest concentration and 
lowest absorbance. These findings suggested 
that P. africana bark of root could be a potential 
source of natural therapeutic agents for 
treatment of antibacterial and antioxidant 
ailments. Due to the presence of different 
phytochemical constituents in the bark of root of 
P. africana. Thus, P. africana that proves plant 
usefulness as therapeutic agent and it is used for 
the treatment of different ailments.  
 
ACKNOWLEDGEMENT 
 
The authors would like to thank almighty God for 
His invaluable support in all these research work. 
 

COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 
 

REFERENCES 
 

1. Jimu L. Treats and conservation strategies 
for the African Cherry (Prunus africana) in 



 
 
 
 

Begeno et al.; CSIJ, 28(4): 1-6, 2019; Article no.CSIJ.51917 
 
 

 
6 
 

its natural range-A review. J. Ecol. Nat. 
Environ. 2011;3(4):118–130.  

2. Taxonomy. Economic importance and 
genomics of Rosaceae; 2019. 

Available:www.hort.purdue.edu  
/newcrop/janick.../rosaceae.pdf-United 
States, downloaded in Mar.10/2019.  

3. Zhang X. The role of WHO in traditional 
medicine worldwide: Drug Information 
Journal. 1999;33:321–326. 

4. Yibralign Z. Phytochemical investigation on 
the stem bark of Croton macrostachyus, 
M.Sc. Thesis, Addis Ababa University, 
Ethiopia. 2007;1-6.  

5. Ochwang’i DO, Kimwele CN, Oduma JA, 
Gathumbi PK, Mbaria JM, Kiama SG. 
Medicinal plants used in treatment and 
management of cancer in Kakamega 
County, Kenya. J. Ethnopharma. 2014; 
151(3):1040–1055. 

6. Steenkamp V. Phytomedicines for                   
the prostate. Fitoterapia. 2003;74(6):545–
552. 

7. Ting H, Deep G, Agarwal C, Agarwal R. Te 
strategies to control prostate cancer by 
chemoprevention approaches. Mutation 
Research. 2014;760:1–15.  

8. Gilligan T, Kantoff PW. Chemotherapy for 
prostate cancer. Urology. 2002;60(3):94–
100.  

9. Landis-Piwowar KR, Iyer NR. Cancer 
chemoprevention: Current state of the art. 
Cancer Growth and Metastasis. 2014;7: 
19–25.  

10. Bhanot A, Sharma R, Noolvi MN. Natural 
sources as potential anti-cancer agents: A 
review. Int. J. Phytomed. 2011;3(1):9–26.  

11. Cragg GM, Grothaus PG, Newman DJ. 
Impact of natural products on developing 
new anti-cancer agents. Chemical 
Reviews. 2009;109(7):3012–3043.  

12. Kadu CAC, Parich A, Schueler S. 
Bioactive constituents in Prunus africana: 
Geographical variation throughout Africa 
and associations with environmental and 
genetic parameters. Phytochemistry. 2012; 
83:70–78.  

13. Grace OM, Prendergast HDV, Jager AK, 
Van Staden J. Bark medicines used in 
traditional healthcare in KwaZuluNatal, 
South Africa: An inventory. South African 
Journal of Botany. 2003;69(3):301–363.  

14. Nyamai DW, Arika WM, Rachuonyo HO, 
Wambani JR, Ngugi MP. Herbal 
management of benign prostatic 
hyperplasia. J. Canc. Sci. Terap. 2016; 
8(5):130–134.  

15. Jena AK, Vasisht K, Sharma N, Kaur R, 
Dhingra MS, Karan M. Amelioration of 
testosterone induced benign prostatic 
hyperplasia by Prunus species. J. 
Ethnopharmac. 2016;190:33–45.  

16. Nyamai DW, Mawia AM, Wanbua FK, 
Njoroge A, Matheri F. Phytochemical profle 
of Prunus africana stem bark from Kenya. 
J. Pharmaco. Nat. Prod. 2015;1:110.  

17. Ngule MC, Ndiku MH and Ramesh F. 
Chemical constituents screening and in 
vitro antibacterial assessment of Prunus 
africana bark hydromethanolic extract. J. 
Nat. Sci. Rese. 2014;4(16):85–90.  

18. Chrispus M, Mueni N, Ndiku H, Ramesh F. 
Chemical constituents screening and in 
vitro antibacterial assessment of Prunus 
africana bark hydromethanolic extract: J. 
Nat. Sci. Rese. 2014;4(16):2224-3186. 

19. Freeman D. Antibiotic resistance patterns 
of pseudomonas aeruginosa and 
Escherichia coli isolates from three 
hospitals in Kumasi, M.Sc. Thesis, Kwame 
Nkrumah University, Ghana. 2011;1-95.  

20. Huang Y. Inactivation of Escherichia coli 
O157:h7 on baby spinach by aqueous and 
aerosolized antimicrobials, M.Sc. Thesis, 
University of Delaware, Newark, DE 
19716, United States. 2011;1-111.  

21. Brand-Williams W, Cuvelier ME,  Berset C. 
Use of a free radical method to evaluate 
antioxidant activity. Lebenson Wiss 
Technol.  1995;28:25-30.  

22. Mensor LL, Menezes FS, Leitao GG, Reis 
AS, Dos Santos TC, Coube CS. Screening 
of Brazilian plant extracts for antioxidant 
activity by the use of DPPH free radical 
method. Phytother Res. 2001;15:127-13.  

_________________________________________________________________________________ 
© 2019 Begeno et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 

 
 

 

Peer-review history: 
The peer review history for this paper can be accessed here: 

http://www.sdiarticle4.com/review-history/51917 


