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Abstract  
 

Background: In the underdeveloped world, microbial infections constitute a serious public health concern. About half of 
all deaths in tropical nations are thought to be caused by infectious diseases. In addition, some well-known pathogens have 

assumed new epidemiologic importance by acquiring antimicrobial resistance. Some plants are known as medicinal 

because they contain active substances that cause specific reactions relating to the cure of human disease. Acacia nilotica, 

commonly known in Sudan as Garad or Sunt, has many medicinal uses. Objectives: This study used the agar diffusion 
method to study the antibacterial activity of the different concentrations of ethanolic extract of the medicinal plant Acacia 

nilotica pods against selected gram-negative bacteria. Methodology: A cross-sectional study was done in Shendi Town, 

River Nile State, at the microbiology laboratory at Shendi University. Eighty-five wound swabs and urine specimens were 

collected from patients with symptoms of urinary tract infection and wound infection who attended Shendi Teaching 
Hospital and Almek Nimir University Hospital from February to March 2023; bacteria were isolated and identified using 

colonial morphology, Gram stain, and biochemical tests. Using the agar well diffusion method, we tested the Acacia 

nilotica extract at 100%, 50%, 25%, and 12.5% w/v concentrations. Results: This study found infection was persistent in 

patients aged 26–34. Escherichia coli was a primary isolate. According to gender, out of 85 specimens, 26 (30.6%) were 
males, whereas 59 (69.4%) were females. The ethanolic extract of Acacia nilotica pods was screened for their antimicrobial 

activity against clinical isolates of Escherichia coli, K. pneumoniae, Pseudomonas aeruginosa, Enterobacter, Citrobacter, 

Serratia, Providencia, and Proteus vulgaris. The antimicrobial effect of the extract was compared with the standard drugs. 

Crude extracts of Acacia nilotica inhibited the growth of various bacteria and showed its broad spectrum antimicrobial 
potential, which may be employed in managing microbial infections. Conclusion: The fruits of Acacia nilotica were the 

subject of these investigations, demonstrating its potent in vitro activity against clinically isolated bacteria and its potential 

as a treatment for various bacterial and viral infections. 
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1. INTRODUCTION 
Even though the primary means of treating 

bacterial illnesses is through antibiotics, the emergence 
of antibiotic-resistant bacteria is a global health concern. 

Antibiotic resistance is rising, and multidrug-resistant 

strains of microorganisms are emerging due to excessive 

and repeated antibiotic usage [1]. Planning and 
observing the impact of focused treatments requires 

access to data on the scope and patterns of microbial 

resistance, which can only be obtained through 

antimicrobial resistance monitoring [2]. Gram-negative 
rods are among the most significant public health 

problems in the world due to their high antibiotic 

resistance. Due to the high risk of morbidity and death 

associated with these bacteria, patients frequently need 

to be in the critical care unit, making them clinically 

significant in hospitals. Two large groups, 

Enterobacteriaceae and the non-fermenters, are 
responsible for most clinical isolates [3]. Therefore, 

developing novel antimicrobial drugs is desperately 

needed to stop the spread of bacterial resistance. Even 

new antimicrobial medicines, however, are likely to have 
a limited therapeutic life due to the quick development 

of broad resistance [4]. Herbal medicines and natural 

plant sources may be an overlooked source of novel 

antibacterial compounds with novel modes of action [5]. 
In addition to minerals and primary metabolites, plants 

contain secondary metabolites with antibacterial and 
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antioxidant properties [6]. According to the World 
Health Organization, plants are a source of compounds 

that can combat disease and have antimicrobial, 

antiviral, and antifungal activities [7]. Some plants are 

known as medicinal because they contain active 
substances that cause some reactions when treating 

human diseases [8]. Some antibiotics have become 

obsolete because of drug resistance; consequently, new 

drugs must be sought, so herbal treatment is one possible 
way to treat diseases caused by multidrug-resistant 

bacteria. Plant extracts and phytochemicals with known 

antibacterial properties may be essential in treatments. 

Several studies have been conducted in different 
countries to prove such efficiency in the past few years 

[9]. Acacia nilotica is a multipurpose plant used to treat 

various diseases; the plant contains a profile of multiple 

bioactive components [10]. Acacia nilotica is also 
known as gum Arabic tree, Babul, and Egyptian thorn, a 

multipurpose nitrogen-fixing tree legume. It is widely 

spread in subtropical and tropical Africa, from Egypt to 

Mauritania southwards to South Africa, and in Asia 
eastwards to Pakistan and India [11]. One of the most 

significant mediators of inflammation, prostaglandin, is 

inhibited by anti-inflammatory drugs during its 

production. Additional mechanisms of anti-
inflammatory efficacy include inhibiting certain 

bradykinin functions and stabilizing lysosomal 

membrane enzymes in leucocytes, which degrade 

cartilage and other tissues and prolong inflammation 
[12]. Acacia nilotica, a versatile plant in the world of 

herbal medicine, has been used to treat various 

conditions. Herbalists have employed it to address colds, 

diarrhea, dysentery, inflammation, itch, measles, sore 
throat, wounds, and sexually transmitted diseases. The 

plant's antiemetic, antibacterial, expectorant, and 

antiseptic activities enhance its utility. Its juice, a key 

component in folk remedies, has even been used to 
address cancerous conditions. The wide range of 

applications of Acacia nilotica is a testament to its 

versatility and, more importantly, its potential to inspire 

new developments in herbal medicine [13, 14]. 
Antimicrobial resistance is a significant health problem 

threatening human life worldwide; however, there is 

hope. Acacia nilotica, known for centuries for its 

antimicrobial effect, can be a beacon of light in this dark 
scenario. It has been used in Sudanese culture for a long 

time to treat respiratory tract infections, gastrointestinal 

tract infections, and wound infections. The present study 

aimed to evaluate the antimicrobial effect of Acacia 
nilotica on gram-negative bacteria isolated from Shendi 

City, and the results are promising.  

 

2. MATERIALS AND METHODS 
This descriptive cross-sectional study, 

conducted in the unique location of Shendi City, aimed 

to assess the antimicrobial effect of Acacia nilotica on 
gram-negative rods. From February to March 2024, 

Fifty-Eight samples (n=85) were collected at different 

hospitals and clinical centers in Shendi locality, River 

Nile State, Sudan. Shendi, a town in Northern Sudan, is 
situated on the east bank of the Nile (150 km) northeast 

of Khartoum and about (45 km) southwest of the ancient 

city of Meroe. Shendi, located in the River Nile state, is 

the center of the Ja'aliin tribe and an important historic 
trading center. Its principal suburb on the west bank is 

Al-Matamma. A prominent traditional trade route across 

the Bayuda desert connects Al-Matamma to Marawi and 

Napata (250 km) to the Northwest. 
 

2.1 Collection and Culture of the specimens 

Under the aseptic condition, wound swabs were 

collected using sterile cotton swabs moistened with 
sterile normal saline, and urine was collected in sterile 

screw-capped universal containers. To facilitate the 

identification and isolation of clinical isolates, different 

types of culture media (CLED agar, blood agar, 
McConkey agar) were used. The plates were observed 

for any bacterial colonies to grow significantly. The 

isolated organisms were fully identified by Gram stain 

and the appropriate tests, followed by biochemical tests. 
After identifying isolates, pure culture inoculated with 

organisms was incubated for 24 hours and preserved in 

the refrigerator at 4 °C. 

 
2.3 Preparation of serial dilution of Acacia for 

Testing the Antimicrobial Activity Preparation of 

extracts 

The extraction of the different plants and 
preservation of the extracts was done according to the 

method of Obomanu et al., [15]. Approximately 25 g of 

each powdered dried seed was extracted for 72 hours 

using 100 ml of 95% ethanol in a beaker and later 
transferred to an airtight bottle to avoid solvent loss. The 

sample was filtered using muslin cloth and later filter 

paper. The solvent was removed by evaporation at room 

temperature. The extract obtained was kept in an airtight 
bottle until it was used. Acacia was diluted into different 

concentrations using D.W.: 100%, 75%, 50%, and 25% 

against the selected organisms. Clinical isolates were 

isolated from various samples and subcultured. One ml 
of normal saline was distributed in test tubes and 

sterilized in an autoclave at 121 °C for 15 minutes. A 

loopful of purified bacteria was inoculated in sterile 

normal saline. Inoculum density was compared with the 
McFarland standard solution. 

 

2.4 Testing of Acacia for antimicrobial activity 

against standard and clinical isolates 

The agar-well diffusion method is widely used 

to evaluate the antimicrobial activity of plants or 

microbial extracts [16]. Using a sterile wire loop, touch 

3–5 well-isolated colonies of similar appearance to the 
test organism and emulsify in 3–4 ml of sterile 

physiological saline or nutrient broth. In a good light, 

match the turbidity of the suspension to the turbidity 

standard (mix the standard immediately before use). 
When comparing turbidities, viewing against a printed 

card or sheet of paper is more accessible. Using a sterile 
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swab, inoculate a plate of Mueller-Hinton agar. Remove 
excess fluid by pressing and rotating the swab against the 

side of the tube above the level of the suspension. Streak 

the swab evenly over the surface of the medium in three 

directions, rotating the plate at approximately 60 to 
ensure even distribution. With the petri dish lid in place, 

allow 3–5 minutes for the surface of the agar to dry. 

Then, a hole with a 6 to 8 mm diameter is punched 

aseptically with a sterile cork borer (No. 8); Acacia is 
introduced into the well at the desired concentration [16]. 

The plates were then incubated upright at 37 °C for 24 h. 

The plates were observed for the presence of inhibition 

of bacterial growth, which was indicated by a clear zone 
around the wells. The size of inhibition zones was 

measured, and the antibacterial activity was expressed in 

terms of the average diameter of the zone of inhibition in 

millimeters. The results were compared with the 
standard antibiotics Gentamicin, Meropenem, 

Carbapenem, and Ciprofloxacin. The endpoint of 

inhibition, where growth starts [17], is a significant 

finding in our research. 
 

 

 

 

2.5 Standard Antibiotic 

Gentamicin, Meropenem, Carbapenem and 

Ciprofloxacin antibiotic discs used in the present Hi 

Media Chemicals Ltd, Mumbai procured study, India 

and stored at 4 °C. 
 

2.6 Data Analysis 

Data were entered, checked, and analyzed using 

Microsoft Excel 2010 and SPSS (Statistical Package of 
Social Science) soft program version 28.0. Proportional 

data was presented as frequencies and percentages. 

 

3. RESULTS 
The fruits of Acacia nilotica were screened for 

antimicrobial activity against eight Gram-negative 

bacteria (Escherichia coli, Klebsiella pneumoniae, 
Pseudomonas aeruginosa, Enterobacter, Citrobacter, 

Serratia, Providencia, and Proteus vulgaris) and The 

other twenty-four specimens were gram-positive 

(Excluded). I was using the cup plate agar diffusion 
method. The extract obtained from the fruits of Acacia 

nilotica exerted pronounced activity against several 

bacteria strains tested, as indicated by the diameter of 

growth inhibition zones. 

Table 1: The distribution of clinical specimens according to gender 

Gender Frequency Percent % 

Male 26 30.0 % 

Female  59 70.0 % 

Total 85 100.0 % 

 

Table 2: The distribution of clinical specimens according to the sample age 

Age group Frequency Percent % 

15-25 years 28 33.0% 

26-34 years 39 46.0% 

35-44 years 15 18.0% 

More than 45 years 3 3.0 % 

Total 85 100% 

 

Table 3: The distribution of clinical specimens according to the sample Type 

Type of sample Frequency Percent % 

Urine 48 56.5 % 

wound swab 37 43.5% 

Total 85 100% 

 

Table 4: The distribution of clinical specimens according to growth and Gram stain 

Variables  Urine  Wound swab  Total 

Growth 39 26 65 

No growth 9 11 20 

Gram Positive 14 10 24 

Gram Negative 25 16 41 

 
Table 5: The frequency and percentage of isolated organisms 

Pathogens Frequency Percent % 

Escherichia coli 22 53.6% 

Klebsiella pneumoniae 3 7.3% 

Enterobacter 2 4.8% 

Citrobacter 2 4.8% 
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Pathogens Frequency Percent % 

Proteus vulgaris 1 2.4% 

Serratia marcescens 1 2.4% 

Providencia  2 4.8% 

Pseudomonas aeruginosa 8 20.0% 

Total 41 100 

 

Table 6: The sensitivity of gram-negative rods bacteria to Acacia nilotica at different concentration 

Pathogens Concentration of ethanolic A. niltotica extract 

100% 75% 50% 25% 

S R S R S R S R 

Escherichia coli 17 5 6 6 2 20 0 22 

Klebsiella pneumoniae 2 1 1 1 1 2 0 3 

Enterobacter 0 2 0 2 0 2 0 2 

Citrobacter 1 1 0 2 1 1 0 2 

Proteus vulgaris 0 1 1 0 0 1 0 1 

Serratia marcescens 1 0 0 1 0 1 0 1 

Providencia  2 0 0 2 0 2 0 2 

Pseudomonas aeruginosa 6 2 2 4 4 4 3 5 

Percentage 70.7% 29.3% 70.7% 29.3% 19.5% 89.5% 7.3% 92.7% 

 
Table 7: The comparison of sensitivity between Gram-negative rods bacteria to antibiotics and different 

concentrations of A. nilotica extract 

Pathogens Antibiotics Different concentrations of A. nilotica 

CN CIP CRO MEM 100% 75% 50% 25% 

Escherichia coli 21 14 16 20 17 6 2 0 

Klebsiella pneumoniae 2 2 2 2 2 1 1 0 

Enterobacter 2 2 2 2 0 0 0 0 

Citrobacter 1 1 2 2 1 0 1 0 

Proteus vulgaris 1 0 0 1 0 1 0 0 

Serratia marcescens 0 0 0 0 1 0 0 0 

Providencia  2 0 2 2 2 0 0 0 

Pseudomonas aeruginosa 7 4 4 4 6 4 4 3 

Total 36 23 28 33 29 12 8 3 

 

4. DISCUSSION 
Sudanese folkloric medicine uniquely merges 

African, Arabic, and Islamic cultures. Traditional 

medicine continues to be the most practical means of 

treating various illnesses and microbiological infections 
in underprivileged areas. While Sudan accepts 

traditional medicine, no updated assessment currently 

focuses on the most common and effective Sudanese 

medicinal plants [18]. In this study, we attempted to 
assess the antimicrobial activity of acacia in different 

concentrations against gram-negative bacteria isolated 

from clinical specimens. The antibacterial activity was 

tested using the well diffusion assay, and the acacia was 
tested at 100%, 75%, 50%, and 25% (v/v) 

concentrations. Acacia showed the highest activity 

against Escherichia coli, followed by Pseudomonas 

aeruginosa, and the lowest activity was against Serratia 
marcescens, followed by Proteus vulgaris. Moreover, 

the results indicated that the most effective concentration 

was 100%, and the effect of acacia was decreased 

dramatically when the concentration of acacia was 
decreased. The antibiotic disc performs suitable 

activities against some bacteria; Gentamicin acts well on 

E. coli, followed by Pseudomonas aeruginosa, 

compared with a concentration of 100%. The other 
bacteria show sensitivity to all antibiotics, with the 

Gentamicin (87. 8%) high zone of sensitivity followed 

by Meropenem (83%), Carbapenem (68.3%), and 

Ciprofloxacin (56%), while the ethanol extract 
sensitivity in concentration 100 (70.7%), 75 (70.7%),50 

(19. 5%), 25 (7.3%). Most samples were taken from the 

age group 26-34 years (39), the age group 45, and just 

three samples, so this study found that infection had high 
frequency in patients aged 26-34 years. Naturally 

occurring, Acacia nilotica is essential to traditional rural 

and agropastoral systems. The most excellent stretches 

are found in Sind. It is found in forest regions, roadside 
ditches, farmlands, agricultural fields, village grazing 

lands, wastelands, bunds, and along national highways 

and railway lines in most of India [19]. Our study found 

that E. coli was the most susceptible of all the tested 
bacteria, showing extreme inhibitory activity. This 

finding is in line with the research of Hassan and Asrar 

in 2022, who also observed the potent activity of Acacia 

nilotica oil against Bacillus subtilis, Staphylococcus 
aureus, and Escherichia coli, with promising 
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anticandidal potency. It's worth noting that the oil 
showed weak activity against Pseudomonas aeruginosa, 

which is consistent with their findings [20]. Our results 

agree with those of Abdelhamed and his colleagues in 

2022, who found the antimicrobial activity of Acacia 
nilotica. The methanol extract showed high activity at all 

concentrations (100%, 50%, 25%, 12%). The results of 

the antimicrobial investigation show that the distilled 

water and methanolic extracts inhibited the growth of all 
microorganisms (Specified by the zone of inhibition). 

The results provide promising baseline information for 

the potential use of these crude extracts in drug 

development programs in the pharmaceutical industries 
[21]. A study in 2016 showed that The methanolic 

extract exhibited inhibitory effects against most of the 

tested microorganisms, with a zone of inhibition ranging 

from (11-39 mm). The most significant inhibition zone 
was obtained from the methanolic extract of Acacia 

nilotica (fruits) against the Gram-negative Salmonella 

typhi (39mm) in 100 mg/ml concentration and Gram-

positive Bacillus cereus (30mm) in 100 mg/ml 
concentration comparison with Gentamicin (10μg/disc). 

These studies conducted for A. nilotica (fruits) proved to 

have potent activities against clinically isolated bacteria 

in vitro and were considered to treat several bacterial and 
viral infections [22]. In our study, we evaluated the 

antibacterial activity of the methanol extract of Acacia 

nilotica, and the result indicates that Acacia nilotica has 

activity against the strains tested. This study is 
compatible with many studies that say Acacia nilotica is 

commonly used to treat eye conditions, open wounds, 

and dermatological ailments. Acting as much as an 

antacid, it can also treat digestive problems [23]. Acacia 
nilotica has antibiotic activity, and its aqueous extracts 

are antibacterial [24]. It has soothing, astringent, and 

antiseptic properties [23]. The methanolic extract 

exhibited the highest antimicrobial activity, possibly due 
to the more robust extraction capacity of the active 

component responsible for antibacterial activity. It's 

crucial to consider several factors that can affect or 

reduce the efficacy of medicinal plants' antimicrobial 
activity. This begins from the time of plant collection (it's 

recommended that the collection of plant parts in most 

cases, but not always should be done after the flowering 

stage of the plant), the state of plant processing, and the 
state of plant storage [25]. This knowledge is essential 

for anyone involved in collecting, processing, or storing 

medicinal plants. 

 

5. LIMITATIONS 
The extraction technique is a critical factor in 

the antibacterial effectiveness of medicinal plants. Using 
different test methods, bacterial strains, and sources of 

antimicrobial samples in various studies makes 

comparing results challenging. It's essential to conduct 

thorough research, as each plant is unique, with distinct 
secondary metabolite types and concentrations 

contributing to their antibacterial activity. 

 

6. CONCLUSION  
In this study, it was concluded that Acacia 

nilotica possesses a remarkable antimicrobial effect on 

gram-negative bacteria. Based on this research, the 
findings showed that acacia, in its most concentrated 

forms, was very effective against all pathogenic gram-

negative bacteria. Additionally, the type of bacterial 

species affected the antibacterial activity of acacia in 
concentrations other than 100%, indicating that the 

antibacterial effect can vary from one strain to another. 

The results may justify using the Sudanese fruits of 

Acacia nilotica as antimicrobial therapy in traditional 
medicine in Sudan and neighboring countries.  

Additional research on the mechanism of action and 

other relevant pharmacological studies, including in vivo 

analysis, medication formulation, and clinical trials, is 
strongly advised. 

 

7. RECOMMENDATIONS 
1. More efforts should be directed toward herbal 

medicine, and further research should be 

conducted in this field. 

2. Further research to evaluate the active 
components responsible for the antimicrobial 

activity of acacia. 

3. Efforts should be directed to evaluate the 

antimicrobial activity and side effects. 
4. Examine the methanolic extract of A. nilotica 

on different isolates. 

5. Acacia can be a solution to the antibiotic 

resistance problem. It can provide a new source 
of alternative drugs for antibiotics and can help 

in avoiding the side effects of these antibiotics. 
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