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Abstract                                                                                                                       
 

Background: The pods of Acacia nilotica are popular in traditional medicine for decades. Its 

fruits are used as a herbal medicine for treatment of different health problems. It is used to 

relieve nasal congestion and sore throat in influenza infection. It is also used topically for 

treatment of animals and human wound infections. The long use of Acacia nilotica in medicine 

may prove its safety.                                                                                                                                           

Objective: To assess the antimicrobial activity of Acacia nilotica extract on bacterial species 

causing wound infections.                                                                                                                       

Materials and methods: 500 grams of Acacia nilotica fruits were collected from Al Kalakla 

Market in a clean container. Specimens of wound infections were collected from the 

Microbiology Laboratory at Soba University Hospital. E. coli and Staphylococcus aureus species 

were isolated from these specimens. The seeds of Acacia nilotica were removed from the fruits 

and the extract was obtained by the method described by Soxhlet (1879). Sensitivity test was 

performed by the well diffusion dilution technique on Mueller-Hinton agar plates. Different 

concentrations of Acacia nilotica extract were tested. Ciprofloxacin antibiotic disc (30 μg) was 

used as a positive control.                                                                                                             

Results: The antimicrobial activity of Acacia nilotica extract was tested against Staphylococcus 

aureus and E. coli strains. All tested concentrations of the extract exhibited good activity against 

Staphylococcus aureus strains. Also all tested concentrations of the extract exhibited moderate 

activity against E. coli strains.                                                                                                                 

Conclusion: Acacia nilotica extract has an in vitro antibacterial activity against E. coli and 

Staphylococcus aureus; and it can be used in treatment of wound infections caused by these 

organisms.  
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Introduction 

Sudan is endowed with a wealth of medicinal plants. These plants are so important in the 

traditional healers practice1.                                                                                                                                     

In spite of the rich heritage of knowledge on the use of plant as drugs, little attention had been 

paid to grow them as field crops in the country until the latter part of the nineteenth century2.                                                                                                                            

During the past eight decades, there has been rapid extension of the allopathic system of medical 

treatment in Sudan. It generated a commercial demand for pharmacopoeia drugs and products in 

the country3.                                                                                                                                                       

In the last two decades, the pharmaceutical industry has made massive investment in 

pharmacological, clinical and chemical research all over the world in an effort to discover more 

effective drugs from plants4.                                                                                                                           

Sudan is a large tropical, sub-Saharan country that has been considered as a treasure house of 

valuable aromatic and medicinal plants species due to its characteristic geographical position. 

This unique position of Sudan is reflected in its diverse habitats ranging from desert and semi-

desert in the north, acacia-wooded grass land in the Sahel zone of the central part of the country5. 

In addition, there are  areas with a high-naturalized value ,rich in official botanical species, 

which grow wild and are potential candidates for crops  development commercialization6
.                           

Due to the development of resistant bacterial strains and costs of antibiotics and its toxicity, there 

is an increase in the number of research on antibacterial activity of plant extracts.                                              

The aim of the study was to assess the effect of Acacia nilotica extract as an antimicrobial agent 

on Staph. aureus and E.coli bacterial species. The study also aimed to compare the sensitivity 

patterns of these two organisms against Acacia nilotica extract. 
 

Materials and methods 
 

This was a quantitative, comparative, and analytical study. It was conducted at the microbiology 

laboratories of Al Neelain University, Soba University Hospital, and Medical and Aromatic 

Department (Sudan National Research Council). Inclusion criteria were isolates of E. coli and 

Staphylococcus aureus; and exclusion criteria were other bacterial species. The study duration 

was from May to June 2014. Approval to conduct the study was given by Al Neelain University. 

Permission to collect the specimens was obtained from Soba University Hospital and the 

Medical and Aromatic Department (Sudan National Research Council, Khartoum, Sudan).  

Sampling was a non-probability type and the samples were E. coli and Staphylococcus aureus 

organisms isolated from wound infections specimens. Sample size was four isolates of each E. 

coli and Staphylococcus aureus.                                                                                                             

Extraction process:  500 grams of Acacia nilotica fruits were collected from Al Kalakla Market 

in a clean container. E. coli and Staphylococcus aureus strains isolated from the wound 

infections specimens were collected from the Microbiology Laboratory at Soba University 

Hospital. The seeds of Acacia nilotica were removed from the fruits and the remaining part of 

the fruits was finely ground to powder; then 500 ml of absolute methanol were added to the  
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powder in a 1000 ml glass flask. The flask was then tightly stoppered and the contents were 

thoroughly mixed. The extract of Acacia nilotica was obtained by the method described by 

Soxhlet in 1879. It is a semi-continuous, most commonly used extraction method. According to 

this method, first oil and fat were extracted by repeated washing (percolation) with an organic 

solvent (methanol) under reflux in special glassware. The sample was put in a porous cellulose 

thimble for successive extraction. The thimble was placed in an extraction chamber, which is 

suspended on top of a flask containing the solvent and a condenser was fixed at the bottom of the 

flask. The flask was then heated and the solvent evaporates and moves up into the condenser 

where it is converted into a liquid that trickles into the extraction chamber containing the sample. 

The extraction chamber was designed so that when the solvent surrounding the sample exceeds a 

certain level it overflows and trickles back down into the boiling flask. At the end of the 

extraction process (which lasts for few hours), the flask containing the solvent and lipid was 

removed. The extract was transferred to a filter-funnel device and the solvent was recovered at 

the end of the extraction process after closing a stopcock between the funnel and the extraction 

chamber. The solvent was evaporated under reduced pressure and the mass of the remaining 

extract was measured, and the percentage of the extract in the initial sample was calculated. 

Sensitivity testing:  The method used was the well diffusion dilution technique on Mueller-

Hinton agar plates. 0.1 ml of a broth culture of each organism (E. coli and Staphylococcus 

aureus) was spread on each plate. Wells (measuring 8 mm in diameter) were cut out of the 

Mueller-Hinton agar under aseptic conditions using sterile blue tubes. Each well was filled with 

20 μl of the Acacia nilotica extract at different concentrations (100, 150, and 200 µg/ml). 

Ciprofloxacin antibiotic disc (30 μg) was used as a positive control. Plates were refrigerated for  

2 hours to allow proper diffusion before incubation in an upright position at 37°C for 24 hours. 

After incubation, the inoculated sensitivity plates were removed from the incubator and under 

good illumination the inhibition zones around the wells were measured. The test was considered 

valid only if there were inhibition zones around the positive control. An inhibition zone 

measuring more than 12 mm was considered sensitive (Fig. (1).                                                                                                                                                    

 

Fig. (1):  Sensitivity testing for Acacia nilotica antimicrobial activity.                                                             

Ciprofloxacin disc is a positive control  
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The antimicrobial activity of the Acacia nilotica extract was interpreted as follows:                                      

* Good: When the minimum inhibition concentration was less than 100 µg/ml.                            

* Moderate: When the minimum inhibition concentration was from 100-500 µg/ml.                                      

* Poor: When the minimum inhibition concentration was over 500 µg/ml.  

Results 

Extracts of Acacia nilotica were evaluated for their antimicrobial potential activity against four 

strains of each E. coli and Staphylococcus aureus, using the well diffusion dilution assay.                       

Table (I) summarizes the results showing the antimicrobial activity of Acacia nilotica against 

Staphylococcus aureus strains. All tested concentrations of the methanol extract of Acacia 

nilotica (100, 150, 200 µg/ml) exhibited good activity with inhibition zones 20-32 mm diameter 

against this organism.   
 

Table (I): Antimicrobial activity of Acacia nilotica against                                       

Staphylococcus aureus strains 

 

 

 

 

 

 

 

 

Ciprofloxacin positive control inhibition zone = 15-16 mm diameter. 
 

Table (II) summarizes the results showing the antimicrobial activity of Acacia nilotica against E. 

coli strains. All tested concentrations of the methanol extract of Acacia nilotica  (100, 150, 200 

µg/ml) exhibited moderate activity with inhibition zones 16-21mm diameter against this 

organism.  
 

Discussion  
 

In this study the methanolic extract of the pod of Acacia nilotica showed an in vitro antibacterial  
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Extract concentrations S. aureus Inhibition zone Interpretation 

 

100  µg/ml 

 

Strain 1 

Strain 2 

Strain 3 

Strain 4 

25  mm 

20  mm 

23  mm 

22  mm 

Sensitive 

Sensitive 

Sensitive 

Sensitive 

 

150  µg/ml 

Strain 1 

Strain 2 

Strain 3 

Strain 4 

28  mm 

22  mm 

24  mm 

24  mm 

sensitive 

Sensitive 

Sensitive 

Sensitive 

 

200  µg/ml 

Strain 1 

Strain 2 

Strain 3 

Strain 4 

32  mm 

24  mm 

26  mm 

26  mm 

Sensitive 

Sensitive 

Sensitive 

Sensitive 
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activity of the three concentrations (100 µg/ml, 150 µg/ml, 200 µg/ml) of A. nilotica against      

E. coli and Staphylococcus aureus. 

 

Table (II): Antimicrobial activity of Acacia nilotica against E. coli strains 

 

 

 

 

 

 

 

 

 

 

 

 

  
       Ciprofloxacin positive control inhibition zone = 15-16 mm diameter 

 
The inhibition zones of E.coli strains ranged between 16-21mm in diameter. Ciprofloxacin 

(positive control) was a known bactericidal drug; that gave an inhibition zone of 15-16 mm 

diameter. The bioassay may be performed to characterize the active constituent of Acacia 

nilotica . The thin layer chromatography chromatogram of methanol extracts of Acacia nilotica 

showed inhibition of growth of bacteria. The screenings of Acacia nilotica  these medicinal 

plants showed that some of the screened plants are potential source of antibacterial agents. 

Acacia nilotica is one of the useful herbs that can be exploited in manufacture of 

chemotherapeutic drugs needed for management of wound infections.                                                       

From this study it may be recommended that more research work should be performed to 

establish the standard dosage for Acacia nilotica extract, and to investigate its toxicity and side-

effects on human population. Researchers are needed to study the antimicrobial activity of 

Acacia nilotica against other micro-organisms such as anaerobic bacteria, fungi, and viruses. 

Conclusion: Acacia nilotica extract had an in vitro antibacterial activity against E. coli and 

Staphylococcus aureus; and it can be used in treatment of wound infections caused by these 

organisms.  
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