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Abstract  

The traditionally use of plant materials for the treatment of various diseases is very common in Ethiopia. Dovyalis 

abyssinica is one of these plants. This plant is native to Africa. The aim of this study was to determine the 

phytochemical composition and antibacterial activity of methanol extract of leaves of Dovyalis abyssinica. The 

methanol extract was prepared by maceration and the fractions were obtained by successive fractionation of the 

methanol extract with n-hexane, dichloromethane, n-butanol and followed by distilled water. The crude methanol 

leaves extract revealed the presence of phytochemical screening such as flavonoids, alkaloids, saponins, tannins, 

phenolic, anthraquinones, quinones and terpenoids. Crude methanol and fractionates extract of the leaves were 

screened for anti bacterial activity against in gram positive bacterial (Staphylococcus aurous and Enterococcus 

faecalis) and gram negative (Escherichia coli) species using agar well diffusion method at concentrations of 500, 

1000 and 10,000 µg/mL. Crude methanol extract exhibited greater activity against gram positive bacteria while n-

butanol fraction revealed greater activity against gram negative bacteria. Antibacterial effect of plant extracts might 

due to the presence of concentrated bioactive compounds or due to synergistic activity of two or more active 

metabolites. This finding provides a scientific evidence for claimed traditional use of Dovyalis abyssinica. 

Key words: Phytochemical, Antibacterial activity, Dovyails abyssinica, Agar well diffusion, Escherichia coli, 

Staphylococcus aurous, Enterococcus faecalis 

Introduction 

Medicinal plants are an important source for the therapeutic remedies of various ailments1. In developing countries, 

medicinal plants are mainly used for the treatment of different disease related to microbial infections2.  

Traditional medicine is defined by the World Health Organization (WHO) can be summarized as the sum total of all 

the knowledge, beliefs and practices that are used in diagnosis, prevention and elimination of physical, mental or 

social imbalance3. According to a report of World Health Organization, most world’s populations depend on 

traditional medicine for their primary health care needs4
. 

Ethiopia is a tropical country with varied ecological and climatic conditions that making the country home to 

diverse plants5. Most of Ethiopian people use traditional medicine for the treatment of infectious disease6 and due to 

high cost of modern drugs, paucity and inaccessibility of modern health services, and cultural acceptability of 
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traditional medicine7. Some medicinal plants are available in local markets in Ethiopia8. Among there Dovyails 

abyssinica are wound healing. 

Dovyalis abyssinica (A. Rich), commonly called African gooseberry which is native to Africa9 and belongs to the 

small genus Flacourtiaceae10, 11, 12. Geographically the plant is distributed in Ethiopia, Eritrea, Somalia, North 

Kenya, Tanzania and Malawi. In Ethiopia, it is usually found along river courses in humid lower highland forest 

and Wet Weyna Dega agrodimatic zones. The plant is commonly known as Koshim (Amharic), Ankakute 

(Oromifaa), Ongolatz (Sidama) and Aihada (Tigrigna) 13. 

Dovyalis abyssinica (Figure 1) is a spiny evergreen shrub or tree, up to 5m height, with a rounded crown. The bark 

is ash grey, almost always supporting lichens. The branches are armed with stout spines, up to 1½ cm long. The 

branch lets are covered with numerous dotted pores (lenticels). Leaves are oval to obviate, up to 5-7 cm long and 3 

cm wide with a rounded tip, edges unevenly rounded. It is shiny, dark green, with reddish stalks and veins11,12.  

 

Figure 1. Photograph of Dovyails abyssinica plant (Photo by: Biruk Bezabeh Yimam) 

The Dovyalis abyssinica plant parts are used for the treatment of different illness such as; - leaves are used traditionally 

to treat gonorrhea, brucellosis, teeth problems,
 14tapeworm, sore throat,

 15 
headache and diarrhea 16 in humans and 

mastitis in animals 14. The roots are used traditionally utilized to treat gonorrhea, bilharzias, stomach-ache, fever11 

typhoid, diarrhea 17colic pain in infants and headache18. The stems are used traditionally for maintaining oral hygiene 

and toothbrush sticks 10. Fruit is eaten to treat abdominal pain and cancer 8, 19. In addition to its use as a source of food 

and for the treatment of the above mentioned ailments, personal communications with some local traditional 
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practitioners has revealed that the fruit, leaf, stem and root of Dovyalis abyssinica are used for wound healing 

purposes.   

Dovyails abyssinica plant has shown antibacterial and antifungal activity based on different concentration that 

explained in different literature. The antimicrobial activity leave of Dovyails abyssinica by using 80% methanol were 

detected against the bacterial strains of Bacillus cereus, Neisseria gonorrhea, Shigella flexineri, Staphylococcus aureus 

and on the fungal strain of Aspergillus flavas, Aspergillus niger, Candida albicans, Trichophyton mentagrophytes, 

Cryptococcus neoformas and Trichophyton violacum15. The antimicrobial activity methanol extract of root Dovyails 

abyssinica were inhibited the growth of Salmonella typhi, Shigella dysenteriae, Klebsiella pneumonia, Candida 

albicans, Escherichia coli17 and Staphylococcus aureus20. In addition, antimicrobial activity fruit of Dovyails 

abyssinica was active against Staphylococcus aureus and Trichophytonrubrum12. Also, the antimicrobial activity of the 

stem of Dovyails abyssinica extracted by using methanol, aqueous and dichloromethane showed inhabitation against, 

Bacillus cereus, Staphylococcus aureus, Enterococcus faecalis, Escherichia coli and Klebsiella pneumonia10. 

According to the above mentioned the root, leave, stem and fruit shows antimicrobial activity10, 12,15,17,20.  

There is no report on composition of crude and fractionation of the crude against selective pathogenic bacteria. The 

present study was conducted to investigate the phytochemical composition and antibacterial activity of methanol 

extract leave of Dovyails abyssinica. 

Materials and Methods 

Chemicals 

Methanol (99.9%), wagner’s reagent, sulphuric acid, n-butanol, n-hexane, dimethyl sulfoxide (DMSO) and sodium bi 

carbonates (Samir Tech-Chem Pvt.Ltd.,India), ferric chloride, benzene, glacial acetic acid, ammonia, chloroform and 

dichloromethane (Lobachemie Pvt.Ltd.,India), potassium hydroxide, anhydrous calcium sulphate and sodium 

hydroxide (central drug house Pvt.Ltd.,India), sodium chloride and Mueller-Hinton Agar (Hi Media Laboratories Pvt. 

Ltd., India) . All the chemicals and solvents were of analytical grade. 

Apparatus 

Drying oven (B-13,okhia phase-2,New Delhi-20, India), refrigerator (RT34SUMG,Thailand ), water bath 

(Re201BL,Model India), electronic balance (1810-BA Model, China), rotary evaporator attached with rotary vacuum 

(Model,YC7124,China), incubator (DHP-9052B Model), desecrater, cork borer, water distiller, autoclaved and 

McFarland density meter (DEN-18 Model). 
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Collection of plant material 

The fresh leave of Dovyalis abyssinica was collected from Dessie, Amhara regional state which is 401 Km North of 

Addis Ababa. It was located at a latitude and longitude of 11°8′N39°38′E, with an elevation between 2,470 and 2,550 

meters above sea level. 

Preparation of the plant material 

After collection, the leaves were rapid washed with tap water to remove dirt or dust and dried under shade in chemistry 

laboratory within the school of chemistry. The leaves were ground to coarse powder using laboratory pestle and 

mortar. The powder sample was weighed and stored in air tight containers until extraction commenced
14

. 

Extraction 

The crude methanol extract of leaves of Dovyails abyssinica was prepared by the maceration method according to 

previously reported literature 
15,21

.  Powdered leave material (200.0 g) was soaked in a clean flask containing 

methanol in 1000.0 mL for three days with frequent manual shaking. The resulting extract was filtered with filter paper 

(whatmann filter paper No 1) and the supernatant was concentrated under reduced pressure at 40 0C by using rotary 

evaporator. The dried extract was transferred into vials and kept in the refrigerator at 4 0C  until further use
10, 17

. 

Fractionation of the crude extract    

Fractionation of crude extract was performed using solvents of different polarity (n-hexane, dichloromethane and n-

butanol). The solvent fractionation was done by liquid-liquid extraction of a suspension of 20.0 g of crude methanol 

extract and 100.0 mL of distilled water with the above mentioned solvents. Finally, the fractions were dried with 

anhydrous calcium sulphate and concentrated by using rotary evaporate. Each fractionation was repeated three times. 

The phytochemical screening and antibacterial activity test were conducted for each of the fractions 
22,23

. 

 

Phytochemical Screening 

The crude extract and solvent fractions were subjected to the following preliminary phytochemical studies.  

Test for alkaloids 

The extract (1.0 mL) was treated with Wagner’s reagent (1.27 g iodine and 5.0 g of potassium iodide was dissolved in 

100.0 mL distilled water). The formation of a reddish brown precipitate was indicates the presence of alkaloids24. 
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Test for flavonoids 

The extract (1.0 mL) was transferred into test tube and treated with four drops of sodium hydroxide solution. 

Formation of a yellow colour was indicates the presence of flavonoids25. 

Test for saponins 

The extract (2.0 mL) was transferred into test tube. Four drops of sodium bicarbonates solution was added. The test 

tube was shaken vigorously and left for 3 mins. Formation of honeycomb like froth was indicates the presence of 

saponins26. 

Test for tannins 

The extract (1.0 mL) was transferred into test tube. Four drops of 5 ferric chloride solution was added. Formation of a 

greenish black precipitate was indicates the presence of tannins27. 

Tests for Steroids 

The extract (1.0 mL) was shaken with chloroform, to the chloroform layer sulphuric acid was added slowly by the 

sides of test tube. Formation of red color indicated the presence of Steroids26. 

 

Test for phenolic compounds 

The extract (1.0 mL) was diluted to 3.0 mL of distilled water and filtered. To this, four drops of 5 ferric chloride 

solution were added. Formation of a dark green colour were indicated the presence of phenolics 
28

. 

Test for anthraquinones  

The extract (1.0 mL) was shaken well with 10.0 mL benzene and filtered. Then 0.5 mL of ammonia solution was 

added to the filtrate and stirred. Formation of a Violet colour were indicated the presence of anthraquinones 
25

. 

Test for Quinones  

The extract (1.0 mL) was transferred into test tube. 1.0 mL of Conc. sulphuric acid was added. Formation of red colour 

was indicated the presence of quinines 
29

. 
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Test for Terpenoids 

The extract (1.0 mL) with 2.0 mL of chloroform was added. Then 3.0 mL of conc. sulphuric acid were added carefully 

to form a layer. Formation a reddish brown colour was indicated the presence of terpenoids
27

. 

Test for cardiac glycosides  

The extract (0.5g) was dissolved in 2.0 mL of glacial acetic acid containing four drops of ferric chloride. Then 2.0 mL 

of conc. sulphuric acid was added under layered. Brown ring was formed at interphase indicated the presence of deoxy 

sugar which was the characteristic of cardiac glycoside
25

. 

Invitro antibacterial studies 

Bacterial test organisms and standard antibacterial disc 

The standard American Type Cell Culture (ATCC) bacterial species of Escherichia coli (ATCC 25922), 

Staphylococcus aureus (ATCC 25923), and Enterococcus faecalis were obtained from Amhara national regional state 

health bureu Dessie regional health research laboratory. The standard antibacterial disc used for the study was 

ciprofloxacin 5 μg/well (positive control). 

Media preparation 

Muller-Hinton agar powder (19.0 g) was suspended in 500.0 mL of distilled water in a flat-bottomed conical flask. The 

mixture was heated with frequent agitation and boiled for one minute to completely dissolve the media. The flask was 

then tightly closed using cotton wool and further covered with aluminum foil. The mixture was autoclaved for 15 

minutes at 121  after which it was left to cool down to room temperature. The media was poured in the Petri dishes in 

a laminar flow to give uniform depth of 4 millimeters. The Petri dishes containing the media were then placed in sterile 

plastic bags and stored at a temperature of 6 before use
30

. 

Antibacterial activity assay 

The antibacterial activities of the extracts were tested using agar well diffusion method. The sterile Mueller Hinton 

Agar (MHA) media was prepared31. The bacterial test organisms like Escherichia coli, Staphylococcus aureus and 

Enterococcus faecalis were spread over the agar well plates by using separate sterile cotton buds32. Then, an equal 

distance hole with a diameter of 6.0 mm was punched aseptically using sterile cork borer tip. The extracts (0.5 g) were 

dissolved in1.0 mL DMSO to get 500 mg/mL stock solution. Different concentrations of the extracts (500 – 10,000 
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µg/mL) were prepared by dilution of the stock solution in DMSO and poured into the well using micropipette. The 

next steps were the addition of ciprofloxacin 5 μg/well was placed as positive control disc and DMSO (90.0 μl/well) 

was placed as negative control disc. The plates were incubated at 37 0C  for 24 h. The extracts were tested in triplicates 

and the diameter for the zone of inhibition was measured as millimeter (mm) and the results were expressed as mean ± 

standard deviation. 

Results and Discussion 

Phytochemical screening result 

Evaluation of the preliminary phytochemical screening of the methanol extract of the leaves of Dovyails abyssinica  

plant revealed the presence of flavonoids, alkaloids, saponins, tannins, phenol compound, anthraquinones, quinones 

and terpenoids. The result is in line with the findings of Geyid et al.
15

, who reported phenol compounds, tannins, 

terpenoids and saponins were present and cardic glycosides was absent  by using 80  methanol .On the contrary, 

the phytochemical screening results differ from the report by Geyid et al.
15

, who reported Alkaloids were absent. 

Differences in results might be related to the geographical distribution of the plant and percentage of solvents 

used
33

. 

Tannins and alkaloid were detected in both methanol extract and each solvent fraction. While, Steroids and cardiac 

glycosides were absent in each extracts.Moreover, dichloromethane and n-hexane fraction alkaloids, tannins and 

quinones in common. Amongst all fractions, the n-butanol fraction appeared to be relatively rich in secondary 

metabolites as shown from show in Table 1. 

Antibacterial susceptibility assay 

In this investigation, the antibacterial activities of both crude methanol extract and each solvent fraction were 

evaluated using agar well diffusion method at concentration of 500, 1000 and 10,000 µg/mL as shown in Table 

2,3and 4. Among the test bacteria, the maximum average zone of inhibitions at 10,000 µg/mL concentration in 

gram positive bacterial species were determined to be 12.0±0.8 mm E.faecalis and 14.0±0.8 mm for S. aureus. On 

the other hand, the maximum average inhibitions, at similar concentration in gram negative bacteria species was 

11.0 ±0.8 mm for E.coil. In contrary, no zone of inhibition was observed in 500µg/mL of dichloromethane extract 

against E.coil. 
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Furthermore, zone of inhibition of the n-butanol fraction at 10,000µg/mL concentration was greater than that of 

crude methanol extract at equal concentration, with against E.coil. While, similar a greater value of inhibition was 

observed in dichloromethane fraction than the crude methanol extract at equal concentration (10,000µg/mL), with 

against E.coil. In the opposite, the zone of inhibition of the crude extract was greater than that of the n-hexane 

fraction at equal concentrations against E.coil (Table 4). 

The crude methanol extract show greater antibacterial activity against gram positive bacterial test organisms (S. 

aureus and E.faecalis).The result is in agreement with the findings of Geyid et al.
15

, who reported S. aureus was 

inhibit by using 80  methanol. On the other side, the present finding differs from that of Geyid et al.
15

, who 

reported E. coil was not detected by using 80  methanol. Differences in results might be related to the geographical 

distribution of the plant and percentage of solvents used
33

. 

The plant extract/ fractions showed relatively higher zone inhibition in gram positive bacteria than gram negative 

bacteria at similar concentrations. This might be due to higher activity of the extract/ fractions on gram positive 

bacteria as most plant extract/ fractions were more active in gram positive bacteria 
34, 35

. This difference may be 

explained by the difference in the structure of the cell wall in gram positive bacteria which consists of a single layer 

and the gram negative bacteria, which is a multi-layered structure and quite complex
36

. 

In the majority of test bacterial, the methanol extract and n-butanol fraction showed better activity. The higher 

activity of these extract and fraction might be associated with the number of bioactive metabolites and their 

synergetic activities. In the opposite, low activity of n-hexane and dichloromethane fractions might be due to the 

presence of lower quantity of metabolites detected. Therefore, the overall antibacterial effect of plant extracts might 

due to the presence of concentrated bioactive compounds or due to synergistic activity of two or more active 

metabolites. 
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Table1. Preliminary phytochemical screening of the crude methanol extract and solvent fractions of the leaves of 

Dovyails abyssinica 

                           Fractionation of solvents 

Secondary metabolites Crude n-hexane Dichloromethane n-butanol 

Alkaloids  + + + + 

Flavonoids  + - - + 

Saponins  + - - + 

Tannins  + + + + 

Steroids  - - - - 

Phenolic compounds  + - + + 

Anthraquinones  + - - + 

Quinones  + + + - 

Terpenoids  + + - + 

Cardiac glycoside  - - - - 

Observed + = Present     - = Absent 

Table 2. Antibacterial activities of crude methanol extract of the leaves of Dovyails abyssinica against gram 

positive bacteria (Enterococcus faecalis). 

Concentration of extracts 

Zone of inhibition in diameter (mm) 

Test 

bacteria  

     E. faecalis 

Solvents& controls 

Crude methanol 

45µg/well 

 

7.3±0.9 

90µg/well 

 

10.3±0.5 

900µg/well 

 

12±0.8 

(+) control 

 

22±0.0 

(-) control 

 

NA 

 

Values are expressed as mean ± SEM (n=3).NA= no activity (+) = positive control (Ciprofloxacin (5.0 

μg/well) and (-) control = negative control (DMSO). 
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Table 3. Antibacterial activities of crude methanol extract and solvent fractions of the leaves of Dovyails 

abyssinica against gram positive bacteria (Staphylococcus aureus) 

Concentration of extracts 

Zone of inhibition in diameter (mm) 

Test bacteria  Solvents & controls 45µg/well 90µg/well 900µg/well (+) control (-) control 

 

S.aureus  

Crude methanol  

n-hexane  

Dichloromethane 

n-butanol 

6.7±0.9 

7.3±0.5 

6.3±0.5 

6.2±0.2 

11.3±0.5 

10.3±0.9 

9.3±0.9 

10.3±0.9 

14.0±0.8 

12.7±0.5 

11.7±0.5 

13.7±0.5 

28±0.0 

28±0.0 

28±0.0 

28±0.0 

NA 

NA 

NA 

NA 

Values are expressed as mean ± SEM (n=3). NA=no activity (+) = positive control (Ciprofloxacin (5.0 

μg/well) and (-) control = negative control (DMSO). 

Table 4. Antibacterial activities of crude methanol extract and solvent fractions of the leaves of Dovyails 

abyssinica against gram negative bacteria (Escherichia coli) 

Concentration of extracts 

Zone of inhibition in diameter (mm) 

Test bacteria  Solvents  

 

45µg/well 90µg/well 900µg/well (+) control (-) control 

 

 E.coil 

Crude methanol  

n-hexane 

Dichloromethane 

n-butanol 

6.3±0.1 

6.1±0.1 

NA 

6.0±0.2 

8.1±0.1 

7.3±0.5 

7.3±0.5 

9.3±0.5 

9.7±0.5 

9.3±0.5 

10.3±0.5 

11.0±0.8 

32±0.0 

32±0.0 

32±0.0 

32±0.0 

NA 

NA 

NA 

NA 

Values are expressed as mean ± SEM (n=3). NA= no activity (+) = positive control (Ciprofloxacin (5.0 

μg/well) and (-) control = negative control (DMSO). 
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Conclusion 

From the above results, it can be concluded that the traditional medicinal plant, the leaves Dovyails abyssinica has a 

certain degree of efficacy against the test bacterials. The results clearly indicated that using the leaves Dovyails 

abyssinica extract had the beneficial effect in controlling the bacterial infections. 
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