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Introduction 

Background to the Study 

lants have great potential uses, especially as 

traditional medicine and pharmaceutical 

drugs. A large proportions of the world 

populations depend on traditional medicines 

because of the scarcity and high cost of orthodox 

medicines. Natural product plays a dominant role in 

the development of novel drugs for the treatment 

and prevention of diseases (Ali et al., 2017). Plant are 

remarkable factories of chemical compounds 

referred to as phytochemicals. Every plants 

synthesizes a diverse array of phytochemicals. These 

compounds partake in a variety of roles in plant life 

including maintenance of physiological functions and  

A 

P 

ABSTRACT  
The Aim of this 

study was to 

evaluate the 

antibacterial 

activity of 

Anogeissus 

leiocarpus 

(African birch) 

against 

staphylococcus 

aureus isolated 

from wound. 

Isolation and 

identification of 

staphylococcus 

aureus was 

carried out 

according to 

standard 

procedures. The 

phytochemical 

screening and 

antibacterial  
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 act as defense 

against pathogens 

such as fungi, 

bacteria, and also 

insects and animals. 

In addition, bioactive 

plant compounds 

have served as 

templates for several 

synthetics drugs. The 

need to screen the 

plants for 

phytochemicals is 

particularly urgent in 

lights of rapid 

deforestations and 

the concurrent loss 

of biodiversity 

throughout the 

world, so as to 

develop new 

antimicrobial agents 

that are very 

effective in 

treatment of 

diseases cause by 

pathogens (Ali et al., 

2017). 

Anogeissus leiocarpus 

is a plant belonging 

to the family 

Combretaceae, it is 

commonly called 

activity of ethanol and aqueous extract of 

Anogeissus leiocarpus was evaluated in this 

research. The photochemical analysis of both 

ethanolic and aqueous extract of Anogeossus 

leiocarpus revealed the presence of saponine, 

tannins, steroid, flavonoid, and anthraquinonoid. 

There was antibacterial activity in both the 

extract. The zone of inhibition of both ranges 

from 21.13±4.62mm (100mgml aqueous) to 

13.75±3.02mm (12.5mg/ml ethanol). However, the 

aqueous extract revealed higher antibacterial 

activity(21.13±4.62mm) than that of ethanol 

extract(19.17±3.94mm). The zone of inhibition of 

aqueous extract ranges from 21.13±4.62-

14.50±3.17mm. The zone of inhibition of ethanol 

extract ranges from19.17±3.94-13.75±3.02mm.   

Highest zone of clearance was observed in 

100mgml/. The antibacterial activity of both 

extract increase with the increasing 

concentration of the extract. The antibacterial 

activity of the extract could be due to the 

presence of chemical constituents such as 

tannins, flavanoids, steroid in the extract. Further 

studies should be carried out in evaluating the 

minimum inhibitory concentration (MIC) and 

minimum bactericidal concentration (MBC) of 

the plant extract. 
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African birch, and in Nigeria it is referred to as Marke (Hausa), Ayin (Yoruba) 

and Atara (Igbo).  

It is a tropical tree which grow up to 28m and occurs in most of the savanna 

areas from the driest region to the borders of forest zone. Those growing 

in the driest area tend to have smaller leaves than those growing under 

wetter conditions but both differences are not sufficiently marked to create 

distinct varieties (Mann et al., 2014). The decoction of the stem bark is use 

against anorexia, malaria, wounds, eradication of cyst of parasites and 

various forms of diseases example leprosy, schistosomiasis, amoebic 

dysentery, tuberculosis and sexually transmitted infections (Mann et al., 

2014).  

 Staphylococcus aureus is a gram positive, round-shape bacterium that is a 

member of firmicutes, and it is frequently found in the nose, respiratory 

tract, and on skin as a normal flora, it is positive for catalase and nitrate 

reduction tests, and it is a facultative anaerobe that can grow without need 

for oxygen. S. aureus causes a wide range of illnesses, from minor skin 

infections such as impetigo, boils, cellulitis, surgical wounds infections, 

scalded skin syndrome and pimples, to life threatening diseases such as 

endocarditis, toxic shock syndrome, pneumonia, meningitis, sepsis and 

bacteremia (Schlecht et al., 2015) 

The challenge of resistance of microbes to antimicrobial substances is a 

global issue. This has led the researchers all over the world to search for new 

antibiotics that will be alternative in the treatment of diseases caused by the 

resistant pathogens.  

This resistance is largely due to indiscriminate use of antimicrobial drugs 

commonly used in the treatment of these diseases (kesarwani, 2013). 

The stem bark of Anogeissus leiocarpus is used locally in the treatment of 

fever, diarrhoea, wound dressings, dermatological disorders and ulcers. 

Research have shown that the plant stem bark extract contains some 

bioactive compounds such as alkaloids, glyceroides, steroids, flavonoid and 

saponins (Mann et al., 2008) that was tested to be potent against some 

bacterial pathogens. This study is undertaken to test the efficacy of the 

plant extract against Staphylococcus aureus. 
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The aim of this study was to evaluate the antibacterial activity of ethanolic 

and aqueous stem bark extract of Anogeissus leiocarpus against 

Staphylococcus aureus. 

 

MATERIALS AND METHODS 

Study Area 

The study was conducted in Bauchi state university, Gadau, Bauchi state. 
Gadauis situated at latitude 11° 25° North and longitude 4° 27° Northern 
Nigeria (The World Gazetter, 2007). It is characterized by a tropical climate 
with two main season: rainy season (April to October) and dry season 
(November to March). The monthly mean temperature record shows a 
range from 13.8°C‐36.7° C and annual rainfall of 1092.8m (Agbogu et al., 
2006).  
 
Ethical Clearance  
Ethical approval was obtained from Federal Medical Centre Azare Bauchi 
State Management Board based on the consent of General Hospital Azare 
Federal Medical Centre Azare ethical committees 
 
COLLECTION OF SAMPLES 
➢ Wound swap: Twenty different wound swab samples were collected 

using a sterile swab stick from Federal Medical Centre Azare Bauchi 
State. All the samples were labeled appropriately and brought to the 
Bauchi state university, Department of microbiology for further analysis.  

➢ Plants material: The plant material (stem bark) was collected from 
Katsinawa Village, Itas/Gadau Local Government Area, Bauchi State. It 
was then taken to the herbarium section, Department of Biological 
Sciences Bauchi state university, for authentication (Authentication 
number) (00900389) 

 

SAMPLE PROCESSING 

➢ Plants material: Following identification of the plants material, the 

plants were chopped and air dried away from the direct exposure to sun 

light for 2-3 weeks. it was then ground with wooden pestle and mortar 

to get fine texture which enhance recovery of active compound before 

subjected to the desire solvent for extraction. (Timothy et al., 2015) 
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EXTRACTION OF THE PLANT MATERIAL 

Three hundred grams (300g) of the plant material powder was measured 

and percolated in 1liter of both ethanol and water in a separate flasks and 

covered with a foil paper. The flasks were then kept at room temperature 

for 3 days (Adiuku et al., 2013). 

The mixture was filtered into a beaker through a filter paper and the filtrate 

was then evaporated to dryness for 2 days using a water bath set at 450C. 

The dried extract was collected in a sterile container. 

 

PHYTOCHEMICAL ANALYSIS 

The following phytochemical tests were carried out at the Department of 

Biochemistry Faculty of Sciences Bauchi state university, Gadau. for the 

identification of the chemical constituent of the plant material using 

standard methods described by Adiuku et al., (2013). 

 

Test for flavonoids  

Five milliliters (5ml) of diluted ammonia was added to portion of the 

extracted samples followed by addition of one milliliter (1ml) of 

concentrated sulphuric acid. Disappearance of yellow coloration on 

standing indicates the presence of flavonoids. 

 

 Test for Steroids 

To a portion of extracts (0.2 g), five (5) drops of concentrated H2SO4  were 

added, a reddish brown colour was observed which indicates the presence 

of steroids. 

 

Test for Anthraquinone 

To a portion of the extracts (1g), five (5) drops of magnesium acetate 

solutionwas added, a pink coloration was observed which indicates 

presence anthraquinone. 
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Test for Saponins  

 Two grams (2g) of each extract was taken into a test tube containing 20ml 

distilled water and boiled using a water bath followed by filtration. Ten 

(10ml) of the resulting filtrate was mixed with 5 ml of distilled water and 

vigorously shaken for a stable persistent formation. The frothing was then 

being followed by addition of 3 drops of olive oil and as well vigorously 

shaken for the emulsion characteristic formation of saponins. 

 

Test for Tannin 

A portion (0.5 gram) of the extracts was boiled in a test tube containing 

10ml distilled water and filtered. Followed by the addition of 2 drops of 10% 

of ferric chloride (FeCl3) solution to the resulting filtrate. The appearance of 

blue-black colour or a brownish green color indicates the presence of 

tannins. 

 

Test for Alkaloid 

A portion, 0.5 ml of each plant extract was treated with Dragendroff’s 

reagent (Potassium Bismith Iodide). A reddish brown precipitate formed 

indicate the presence of alkaloid. 

  

Isolation and Characterization of Staphylococcus aureus 

Isolation of Staphylococcus aureus 

The collected swab samples were inoculated on mannitol salt agar by streak 

plate method. The inoculated plates were incubated aerobically at 370C for 

24hours. The colonies typical of Staphylococcus aureus observed were 

subculture on to fresh plate to obtain pure cultures. The pure isolates were 

preserved on nutrient agar slant for further use (Cheesbrough, 2006). 

 

Characterization of the isolates 

Cultural characterization 

Colonies that appear large golden-yellow on mannitol salt agar were 

identified and picked for further characterization. 
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Microscopic characterization 

➢ Gram Staining 

A loopful of distilled water was placed on a clean, grease free slide, a pinch 

of cultured organism was emulsified to make a smear and allowed to air dry 

and heat fixed by passing through a Bunsen flame. The smear was flooded 

with crystal violet stain for 30-60 seconds, the stain was rapidly washed off 

with slow running tap water.  

The smear was then treated with few drops of iodine and allowed to act for 

a minute. The slide was then decolorized for few seconds with acetone and 

washed immediately with clean tap water. The slide was finally flooded with 

neutral red for 60 seconds and washed off with clean tap water. The slide 

was allowed to air dry and then examined microscopically with oil 

immersion objective (100x) (Cheesbrough, 2006). 

 

BIOCHEMICAL CHARACTERIZATIONS  

Catalase test 

Colonies of the test isolates were emulsified on a clean slide in petri dish 

containing 1-2 drops of 3% hydrogen peroxide (H2O2). Presence of bubbling 

indicates a positive result (Cheesbrough, 2006). 

 

Coagulase test 

A drop of distilled water was placed on two separate slides. A colony of a 

test organism was emulsified in each of the drops to make two thick 

suspensions. A loopful of plasma was then added to one of the suspension, 

and was mixed gently. Clumping of the organism was observed within 10 

seconds, indicating positive coagulase test (Cheesbrough,2006). 

 

 Dnase Test  

A colony of the test organism was inoculated onto the DNase agar (with 

methyl green indicator) which the surface has been dried using a sterile wire 

loop and incubated at 37°c for 18-24 hours. The DNA was hydrolyzed turning 

the medium colorless around the test organism in the positive 

results(Cheesbrough,2006). 
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ANTIBACTERIAL ACTIVITY OF THE EXTRACT AGAINST THE ISOLATES 

Preparation of The Test Concentration 

Four different concentration of extract (100mg/ml, 50mg/ml, 25mg/ml and 

12.5mg/ml) were prepared by dissolving 1g of the extracts in 5ml of sterile 

distilled water to give initial concentration of 200mg/ml. A half –fold dilution 

was carried out serially into another four test tubes to give concentration of 

100, 50, 25, and 12.5mg/ml (Cheesbrough, 2006). 

 

Standardization of Inoculum 

The test isolates were inoculated on to Nutrient Agar and incubated at 370C 

for 18hours. Standardized inoculum was prepared from the 18hours culture 

until it matches 0.5 Mc Farland standard (1.5x108 CFU/mL) (Anjum et al., 

2015) 

 

Evaluation of Antibacterial Activity  

Aliquot of 0.1ml of the standardized inoculum was dispensed onto Nutrient 

Agar and spread using a sterile bent glass rod. The inoculated plates were 

kept to air dry at room temperature for 1 hour. Wells were bored at equal 

distance using 0.6mmCork borer on the agar plate and labelled 

corresponding to the concentrations. Aliquot of 0.1ml of both extracts was 

dispensed into each well using sterile syringe. The plates were then kept at 

room temperature for 1hour to allow diffusion of the extract into the agar, 

followed by incubation at 370C for 24hour (Alhassan, et al., 2016). The 

antibacterial activity of the extracts was indicated by the diameter of zone 

of inhibition around the wells which was then measured in millimeter (mm) 

using a transparent ruler.( Cheesbrough, 2006)  

Data Analysis 

The data were analyzed using one-way analysis of variance (ANOVA) 

followed by Dunnett’s test for multiple comparism using SPSS version 20. 

Results were considered significant at P<0.05 
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RESULTS 

 Photochemical Constituent of Anogeissus leiocarpus 

Table 1 reveals the phytochemical constituent of both aqueous and ethanol 

stem bark extracts of Anogeissus leiocarpus. Both ethanolic and aqueous 

extract of Anogeissus leiocarpus showed the presence of bioactive 

compound like  flavanoid, steroid, saponins, tannins while Alkaloid was 

absent   

 

Isolation and Characterization of Staphylococcus aureus. 

Table4.2 shows the result for isolation and characterizations of 

Staphylococcus aureus.  Out of twenty (20) different wound samples 

processed, eight (8) samples were golden yellow on Mannitol salt agar, 

gram positive, catalase positive coagulase positive. Based on the 

characteristics of the isolates, the organisms are suspected to be 

staphylococcus   aureus  

 

Antibacterial Activity of Aqueous and Ethanol Extract of A. leiocarpus 

against S. aureus 

Table 4.3 shows the zone of inhibition of different concentrations of 

aqueous and ethanol stem bark extracts of Anogeissus leiocarpus against 

the test isolate. Both of the extracts exhibit antibacterial activity. The zone 

of inhibition of aqueous extract in 100mg/ml,                                                                                                                                    

50 mg/ml, 25mg/ml and 12.5mg/ml were 21.13±4.62mm, 18.88±4.13mm, 

17.63±3.85mm and 14.50±3.17mm respectively. Highest zone of inhibition 

(21.13±4.62mm) was recorded in 100mg/ml and lowest zone of inhibition 

(14.50±3.17mm) was observed in 12.5mg/ml.  The zone of inhibition of 

ethanolic extract in 100mg/ml                                                                                                                                                            

50 mg/ml, 25mg/ml and 12.5mg/ml were 19.17±3.94mm, 18.00±3.94mm, 

16.13±3.53mm and 13.75±3.02mm respectively.  The aqueous extracts 

showed the highest activity on the test organisms compared to the 

ethanolic extracts. 
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Table 4.1 Phytochemical Constituents of Ethanolic and Aqueous Extract of 

Anogeissus leiocarpus 

Phytochemical compounds         Aqueous  Extract                   Ethanolic Extract  

 Saponin +  +  

Steroids + +  

Tannins + +  

Flavonoid + +  

Anthraquenone + +  

Alkaloid  _  _  

Key: + = present, - = absent 

 

Table 4.2 Cultural, Microscopic and Biochemical Characteristics of bacterial 

Isolates 

 Isolates 

code 

Growth on MSA GRXN Biochemical 

characteristics 

Cat     Coa     Dnase 

Tentative 

identity 

 

 WS2 Golden yellow 

colonies 

Gram+ve 

cocci 

  +         +          +    S.aureus  

 WS3 Golden yellow 

colonies 

Gram +ve 

cocci 

  +         +        +    S.aureus  

 WS4 Golden yellow 

colonies 

Gram +ve 

cocci 

  +         +          +    S.aureus  

 WS6 Golden yellow 

colonies 

Gram +ve 

cocci 

  +         +         +    S.aureus  

 WS7 Golden yellow 

colonies 

Gram +ve 

cocci 

  +         +        +    S.aureus  

 WS10 Golden yellow 

colonies 

Gram +ve 

cocci 

  +         +          +    S. aureus  

 WS17 Golden yellow 

colonies 

Gram +ve 

cocci 

  +         +          +    S. aureus  

 WS19 Golden yellow 

colonies 

Gram +ve 

cocci 

  +         +          +    S .aureus  
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KEY:GRXN =Gram reaction and morphology, Cat =catalase test, Coa 

=coagulase test,  WS= Wound sample 

 

Table 4.3   Antibacterial activity of aqueous and Ethanol extract against S. 

aureus 

     Zone of Inhibition (mm)  

Concentration of the extract aqueous extract Ethanol 

Extract 

CPX (10µg) 34.00±1.25 34.63±2.15 

100mg/ml 21.13±4.62* 19.17±3.94* 

50mg/ml 18.88±4.13* 18.00±3.94* 

25mg/ml 17.63±3.85 16.13±3.53* 

12.5mg/ml 14.50±3.17* 13.75±3.02* 

*= Significant different (p≤0.05) compared with control (CPX) group. CPX = 

Ciprofloxacin 

  Values are means ± SD of 5 determinations.  

 

DISCUSSION 

Many bioactive compound from plants have been shown to have 

pharmaceutical effect in treatment of some diseases, for instance 

component of flavonoids have been widely reported to possess 

antibacterial, inflammatory and anti-carcinogens activities (Okwu, 2003). 

The zones of inhibition produced by the extracts indicated the susceptibility 

of the test organisms to the plant extracts. It was observed that the zones 

of inhibition varied from one concentration to another and from one solvent 

used for extraction to another. This could be as result of one solvent 

extracting more bioactive molecules than the other and also due to initial 

population density of the organism, their growth rate and the rate of 

diffusion of the antimicrobial agent (Li et at., 2017). The antibacterial activity 

of the extracts against the test organisms as a result of the presence of 

bioactive compounds such as Saponin, Tannin, Flavonoids, Steroids, and 

Anthraquinone, justifies the traditional usage of Anogeissus leiocarpus as 
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medicinal plant as reported by (Ali et al. 2017). The aqueous extract had 

more antibacterial activity than the ethanolic extract. This is in agreement 

with the result of past finding by Mann et al. (2012) who reported that the 

aqueous extract was shown to have high antibacterial activity against 

Staphyloccus aureus. This study was also in agreement with the research of 

Sani et al. (2011) who reported that the aqueous extract of A. leiocarpus 

show greater activity against staphylococcus aureus. this is because of the 

solubility of the active component in water. Both the solvents extracts of 

the plant were effective on the test isolates, this could be as a result of 

adequate presence of active compounds extracted by the solvents (Mann 

et al. 2015). Timothy et al., 2015 and Alhassan et al.,2016 have also reported 

the potential effect of Anogeissus leiocarpus against S. aureus. The zone of 

inhibition produced by the test organism indicates their susceptibility to the 

plant extract (Sani et al., 2011).  

Conclusion 

The stem bark extract of A. leiocarpus have shown antibacterial activity 

against the test organism, this revealed that the plant contains some 

bioactive compounds. As there .is growing interest in obtaining sample of 

plant material with a view to explore the possibilities for medicinal product. 

The extracts were found to be effective against the test isolates with 

increasing inhibition of bacterial growth on increased extract 

concentration. The antimicrobial activity of the different extract could be 

due to the presence of chemical constituents such as tannins, flavonoids, 

steroid and saponin. These medicinal bioactive components exert 

antimicrobial activity through different mechanism. flavonoids have been 

found to complex with bacterial cell wall proteins tannins have been 

reported to inhibit growth of microorganism by precipitating microbial 

protein and making nutritional proteins unavailable. The extracts from the 

plant had much more activity against the teste isolates. Therefore, the plant 

could be the potential candidate for drug development for the treatment of 

diseases caused by Staphylococcus aureus. 
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Recommendations 

1. Pharmaceutical industries in Nigeria should isolate and purify active 

component of  A. leicarpus to produce antibacterial drug. 

2. It is also recommended that the Spectroscopic analysis should be 

conducted to explore the active component in the extracts. 

3. It is also recommended that other bacterial and fungal isolates should 

be tested to determine its broad spectrum of activity. 

4. Confirmatory in vivo investigations to evaluate the antimicrobial activity 

of A. leicarpusextracts which need collaboration between many health 

and medical sectors. 
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