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Abstract                                                                                                                                                  

Background: The use of plant extract for medicinal treatment has become popular when 

people realized that the effective life span of antibiotics is limited and over prescription and 

misuse of traditional antibiotics are causing microbial resistance. Traditionally used medicinal 

plants produce a variety of compounds of known therapeutic properties. In recent years, 

antimicrobial properties of medicinal plants are being increasingly reported worldwide.                                                                                                                                                

Objective: To evaluate the in vitro antibacterial activity of Acacia nilotica  (Quradh) extract 

against selected  pathogenic bacteria.                                                                                                          

Materials and methods: Acacia nilotica fruits were collected from Alghaba forest 

(Khartoum) as per the directions of the Medicinal and Aromatic Plants and Traditional Medicine 

Research Institute (Khartoum). The bacterial species included in the study: Staphylococcus 

aureus, Escherichia coli, Klebsiella pneumoniae and Pseudomonas aeruginosa. The seeds of 

Acacia nilotica were removed from the fruits and the extract was obtained by the method 

described by the Center of Medicinal and Aromatic Plants (Khartoum). The antibiotic discs used 

were ciprofloxacin, amoxicillin, and gentamicin. The Acacia nilotica extract antibacterial 

activity was tested by the cup-plate agar diffusion method (Bergey’s Manual).                                              

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

aureus, Escherichia coli, Klebsiella pneumoniae and Pseudomonas aeruginosa. The lowest 

concentration (10%) of the extract, showed a high antibacterial activity against Staphylococcus 

aureus; and a low antibacterial activity against Klebsiella pneumoniae. Regarding the 

antibacterial activity of the antibiotics tested, the highest activity was due to the action of 

ciprofloxacin and gentamycin against Pseudomonas aeruginosa and K. pneumoniae. While the 

lowest activity was due to the action of amoxicillin against Escherichia coli, Klebsiella 

pneumoniae and Pseudomonas aeruginosa.                                                                                                                                                                                                        

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

Staphylococcus aureus, Pseudomonas aeruginosa, and Klebsiella pneumoniae. It may be used as 

an alternative treatment of infections associated with these organisms. 
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Introduction 
 

Diseases are the major cause of death in developing countries. Antimicrobial agents are 

essentially important in reducing the global burden of infectious diseases. However, as resistant 

pathogens develop and spread, the effectiveness of the antibiotics is diminished. This type of 

bacterial resistance to the antimicrobial agents poses a very serious threat to public health, and 

for all kinds of antibiotics, including the major last-resort drugs, the frequencies of resistance are 

increasing worldwide . Bacterial resistance to antibiotics increases mortality likelihood of 

hospitalization and length of stay in the hospital1.                                                                                    

In recent years, drug resistance to human pathogenic bacteria has been commonly reported from 

all over the world. However, the situation is alarming in developing as well as developed 

countries due to indiscriminate use of antibiotics. Therefore, alternative antimicrobial strategies 

are urgently needed, and thus this situation has led to a re-evaluation of the therapeutic use of 

ancient remedies, such as plants. Being new, such compounds may not have the problem of 

microbial resistance. Acacia is the most significant genus of family: Mimosaceae first described 

by Linnaeus in 1773. It is estimated that there are roughly 1380 species of Acacia worldwide, 

about two- third of them native to Australia and rest of spread around tropical and subtropical 

regions of the world2.                                                                                                                                                   

The plant is a tree with yellow mimosa-like flowers and long grey pods constricted between 

seeds. These plants are so important in the traditional healers practice. 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 century. During the past eight 

decades, there has been rapid extension of the allopathic system of medical treatment in Sudan. 

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 plants3.                                                                                                                                     

Acacia nilotica is traditionally used to treat sore throat, cold, bronchitis, pneumonia, diarrhea, 

dysentery, leprosy, venereal diseases, and hemorrhage because of its tonic, astringent and 

stimulant properties. Aqueous extract of fruits showed activity against Candida albicans, and 

gram positive and gram negative bacteria. It was found that an extract from the fruits of Acacia 

nilotica inhibits the growth of many bacteria. This antimicrobial activity is not related to the low 

pH of the extract. Different bacteria showed different degrees of sensitivity of the extract4.  

Materials and methods  
 

Acacia nilotica fruits were  collected from Alghaba forest (Khartoum) as per the directions of the 

Medicinal and Aromatic Plants and Traditional Medicine Research Institute (Khartoum). The 

fruits were air-dried under the shadow with good ventilation and then finely grounded. The 

extract of Acacia nilotica was prepared at the Center of Medicinal and Aromatic Plants 

(Khartoum). To prepare the plant extract, 20 g of Acacia nilotica powder were mixed with 100 

ml of ethanol and left undisturbed overnight. Then the mixture was filtered twice using No. (1) 

Whatsman filter paper. The clear filtrate was condensed using a rotary vacuum evaporator at  
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50°C for about 15 minutes.                                                                                                                                                                        

The bacterial pathogens used in this study were isolated from various clinical specimens: urine, 

blood, sputum, and wound infections. They were collected from microbiological laboratories in 

Khartoum. Bacterial identification was carried out by conventional biochemical methods 

according to the standard microbiological techniques. A series of biochemical tests were used to 

identify the bacterial species included in the study: Staphylococcus aureus, Escherichia coli, 

Klebsiella pneumoniae and Pseudomonas aeruginosa. Full identification was performed by 

Gram stain, motility, oxidase test, catalase test, coagulase test, mannitol fermentation,  glucose 

fermentation, lactose fermentation, sucrose fermentation, Voges-Proskauer (VP) test, methyl red 

test, hydrogen sulfide production, and indole test.                                                                                               

Mueller Hinton agar (Oxoid) was used to determine the sensitivity pattern of bacteria. This 

medium was prepared according to the manufacturer's instructions. It was sterilized by 

autoclaving at 121ºC for 15 minutes and poured in sterile Petri plates. In vitro susceptibility of 

the bacterial isolates to various antimicrobial agents was determined by the disc diffusion 

technique.                                                                                                                                                                  

The nutrient broth culture containing the bacterial culture was incubated at 37°C for 18 hours. 50 

μl of the broth culture (compared with Mc Farland standard) were spread on Mueller Hinton 

agar. The antibiotic discs were placed on the surface of the medium with sterile forceps and 

pressed gently to ensure good contact with the surface of the medium. The plates were incubated 

at 37°C within 15 minutes after applying the discs. After 18 hours incubation, each plate was 

examined to determine the zones of inhibition of the antibiotics. The antibiotic discs used were 

ciprofloxacin (10 µg), amoxicillin (10 µg), and gentamicin (10 µg).                                     

The Acacia nilotica extract antibacterial activity was tested by the cup-plate agar diffusion 

method (Bergey’s Manual)5  with some minor modifications. The bacterial suspension were 

thoroughly mixed with 1ml sterile normal saline, compared with Mc Farland standard, and 

streaked on Muller Hinton agar 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%, 

50%, 25%, and 10%). The plates were refrigerated for 2 hours to allow proper diffusion before 

incubation in an upright position at 37°C for 24 hours. Then the plates were removed from the 

incubator and under good illumination the inhibition zones around the wells were measured.  

Results:  

Table I exhibits the antibacterial activity of Acacia nilotica extract against all tested bacteria at 

all concentrations. The lowest concentration (10%) of the extract, showed a high antibacterial 

activity against Staphylococcus aureus (21mm inhibition zone); and a low antibacterial activity 

against Klebsiella pneumoniae (18 mm inhibition zone).                                                                                
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Table I.    Mean zones of inhibition (in mm) for different concentrations                                                            

of Acacia nilotica extract  

 

Test organisms 
Concentrations of A. nilotica 

100 % 50 % 25 % 10 % 

S. aureus 24 23 22 21 

E. coli 23 22 21 19 

P. aeruginsa 25 23 21 19 

K. pneumoniae 23 22 19 18 
 

 

Table II exhibits the mean zones of inhibition (in mm) for the different synthetic antibiotics used. 

Regarding the antibacterial activity of the antibiotics tested, the highest activity was due to the 

action of ciprofloxacin and gentamycin against Pseudomonas aeruginosa and K. pneumoniae (22 

mm inhibition zone). While the lowest activity was due to the action of amoxicillin against 

Escherichia coli, Klebsiella pneumoniae and Pseudomonas aeruginosa (0 mm inhibition zone).                                                                                                                                                           

There was an insignificant difference (p > 0.05) between the antibacterial activity of the 

antibiotics tested against the bacterial species investigated.   

 

Table II.         Mean zones of inhibition (in mm) for different antibiotics 

 

 

Bacterial test strains  
 Antibiotics concentration  (10 μg/disc) 

Ciprofloxacin  Amoxicillin Gentamicin  

Escherichia coli  18 0  17 

Klebsiella pneumoniae  22 0 22 

Pseudomonas aeruginosa 22 0 22 

Staphylococcus aureus 0 19 20 
 

    

Discussion  
 

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.                                                               

The extracts of Acacia nilotica showed different degrees of antimicrobial activity against the 

bacteria tested. The concentration of the extract and species of bacteria may account for the 

differences in susceptibility pattern of the test organism. Variation in the rate of penetration of  
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active ingredients in the cell wall and cell membrane of the test organisms could be responsible 

for differences in the susceptibility pattern6.                                                                                                

Gradual increase in the diameter of inhibition zone was noted with corresponding increase in 

concentration of extracts used. In the present study, the ethanol extract of Acacia nilotica was 

found to be effective against both Gram-positive and Gram-negative bacteria at all 

concentrations tested. This finding was similar to what reported elsewhere7 where highly 

significant degree of activity was observed against all tested bacteria by Acacia nilotica ethanolic 

extracts.                                                                                                                                                            

From this study, it may be recommended that more research work is needed to establish the 

standard dosage of Acacia nilotica extract needed for treatment of bacterial infections. Further 

studies are required to investigate the toxicity and side-effects of Acacia nilotica extract in 

human population.                                                                                                                              

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

Staphylococcus aureus, Pseudomonas aeruginosa, and Klebsiella pneumoniae. It may be used as 

an alternative treatment of infections associated with these organisms.  

References  
 

1. Mahesh B, Satish S. Antimicrobial Activity of Some Important Medicinal Plant Against Plant 

and Human Pathogens. World Journal of Agricultural Sciences. 2008; 4(S):839-843.                                                                 

2. Bhatnagar, M., Parwani, L., Sharma, V., Ganguli, J., Bhatnagar, A.. Hemostatic, antibacterial 

Biopolymers from Acacia arabica (Lam.) Willd, and Moringa Oleifera (Lam.) as potential 

wound dressing materials. Indian J. Exp. Biol., 2013; 51: 804-810.                                                                     

3. Tabuti, J. and Illon, S.Traditional herbal drugs of bulamogi,ugoda:plants, use and 

administration. Journal of Ethno pharmacology. Vol.88, No.1, 19-44..                                                                  

4. Godghate, A.G., Sawant, R.S., Sankpal, S.A., Walaki, S.A., Kankanwadi, S.S. Phytochemical 

analysis of bark of Acacia nilotica. Asian J. Plant Sci. Res. 2014; 4 (2): 22 24.                                         

5. Bergey's, D.H., and John, G.H. Bergey’s Manual of Determinative Biology, William and 

Wilkins, 9th ed., 1994; pp. 181-186.                                                                                                                                   

6. Banso, A. Phytohemical and antibacterial investigation of bark extracts of Acacia nilotica. J. 

Med. Plant Res. 2009; 3 (2): 82 85.                                                                                                                     

7. Davis, J. Inactivation of antibiotic and the dissemination of resistance genes. Science, 2000; 

264, 65. 375-383  

Osman, 2017: Vol 2 (9) 

http://ajmsc.info/

