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ABSTRACT 
The rising resistance of microorganisms to current antibiotics has intensified the need for new antimicrobial agents, 

predominantly from natural sources. Acacia macrostachya, a medicinal plant widely used in African traditional 

medicine, has been used to treat various ailments such as diarrhea, malaria with convulsions, snake bites, dysentery, 

inflammatory conditions, stomach cramps, uterine fibroids, and parasitic infections. This study aimed to 

comparatively evaluate the antimicrobial activity of Acacia macrostachya fractions against selected pathogens with 

the objective of identifying the most potent fraction and validating the plant's traditional use. The N-hexane, ethyl 

acetate, and methanol extracts from the leaves of Acacia macrostachya were subjected to antimicrobial screening 

against Salmonella typhi, Shigella dysenteriae, Escherichia coli, Pseudomonas aeruginosa, Candida albicans, 

Aspergillus niger, Aspergillus fumigatus, and Trichophyton rubrum using agar well diffusion and broth dilution 

methods. Susceptibility test results showed that most fractions demonstrated notable antimicrobial activity, except for 

the N-hexane and ethyl acetate fractions at the lowest concentration (25 mg/mL) against Shigella dysenteriae, 

Escherichia coli, and Pseudomonas aeruginosa. The Minimum Inhibitory Concentration (MIC) for the ethyl acetate 

and methanol fractions ranged from 11–20 mg/mL and 17–27 mg/mL, respectively, against bacterial pathogens, and 

from 6–19 mg/mL against fungal pathogens. The Minimum Bactericidal/Fungicidal Concentration (MBC/MFC) of 

the N-hexane, ethyl acetate, and methanol fractions was found to be 0.2 mg/mL, and 0.1 mg/mL, respectively. These 

results suggest that the methanol fraction possessed the most significant antimicrobial activity among the fractions 

tested against the pathogens. 
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1.0 INTRODUCTION 

The indiscriminate use of antimicrobial drugs, which are 

routinely used to treat infectious diseases, has contributed 

significantly to the global problem of multiple resistances 

to antimicrobial agents in recent years (UNEP, 2024). 

Statistics show that 13.7 million death from infectious 

diseases worldwide (Chacko, 2022). The high mortality 

rate found mostly in developing countries compared to 

developed countries is due to extreme poverty, lack of 

suitable vaccines, lack of access to antibiotics, and the 

emergence of antibiotic-resistant strains (WHO, 2022, 

Boakye-Yiadom et al., 2024). Acacia macrostachya, 

known as Gardaye in the Hausa language (Sokoto), is 

widely distributed across Southern Chad and the savanna 

regions of West Africa, particularly in Burkina Faso, 

Mali, Niger, Nigeria, and surrounding areas (Barfour et 

al., 2021; Ken, 2023; Garba et al., 2025). The plant 

belongs to the family Mimosaceae (Fabaceae) and is a 

prickly shrub growing to about 5 m in height, with 

pubescent twigs armed with rose-like recurved thorns 

(Barfour et al., 2021). A. macrostachya has been used in 

traditional medicine to treat various illnesses and 

infections, including diarrhea, malaria with convulsions 

and fever, snake bites, vomiting, nausea, dysenteric 

syndrome and cholera, inflammatory diseases and old 

wounds, stomach cramps, uterine fibroids, intestinal 

parasites, dysmenorrhea, constipation, and painful 

spasms (Coulibaly et al., 2020). Previous studies have 

demonstrated that A. macrostachya exhibits powerful 

antioxidant activity with no toxicity against human DNA 

(Sawadogo et al., 2011; Kwazo et al., 2025). The seeds 

of A. macrostachya are rich in proteins, carbohydrates, 

lipids, starch, calcium, and potassium (Savadogo et al., 

2011). The phytochemical, antioxidant, and cytotoxic 

effects of A. macrostachya roots, stem, and bark extracts 

have been evaluated (Ganame et al., 2021). Infectious 

diseases caused by different bacteria, especially, 

Salmonella typhi, Shigella dysenteriea, Escherichia coli, 

Pseudomonas aeruginosa among others and multiple 

resistances to antibacterial agents have become global 

problems largely due to the indiscriminate use of 

antimicrobial drugs commonly employed for the 

treatment of these infectious diseases (UNEP, 2024; 

Boakye-Yiadom et al., 2024). Acacia macrostachya plant 

has reportedly been used in ethnomedicines for the 

treatment of a variety of illnesses, such as prostate 
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enlargement, diarrhea, inflammatory diseases, snake 

bites, anti-diabetic, anti-cancer (Chika et al., 2022; 

Coulibally et al., 2020; Ganame et al., 2020).  This paper 

provides the comparative antimicrobial effect of A. 

macrostractahya extracts against different bacterial and 

fungal isolates.  

 
2.0 MATERIALS AND METHODS 

2.1 Sample Collection and Identification. 

The sample of Acacia macrostachya leaves was collected 

from the “Lungu” bush in the Shagari Local Government 

Area of Sokoto State, Nigeria. It was identified at the 

Department of Pharmacognosy and Ethnopharmacy, 

Faculty of Pharmaceutical Sciences, Usmanu Danfodiyo 

University, Sokoto, Nigeria, with voucher number 

PCG/UDUS/Faba/0016. 

 
Figure 1: Map of sample collection area 

 

2.2 Extraction of plant material   

One kilogram (1 kg) of A. macrostachya leaf powder was 

successively extracted with hexane, ethyl acetate, and 

methanol in a solute-to-solvent ratio of 1:2.5 using the 

maceration method. The mixture was then filtered using 

a fine cloth and OCOME No. 103, 240 mm filter paper, 

and the solvent was evaporated at 40 °C (Muhammad et 

al., 2022). 

 

2.3 Antimicrobial activity of the fractions 

Test organism 

The antimicrobial activity of the fractions was determined 

using selected pathogenic microbes. The microbes were 

obtained from the Microbiology Department of Usmanu 

Danfodiyo University, Sokoto. These microbes include 

Salmonella typhi, Shigella dysenteriae, Escherichia coli, 

Pseudomonas aeruginosa, Candida albicans, Aspergillus 

niger, Aspergillus fumigatus, and Trichophyton rubrum. 

 

Susceptibility test 

The antimicrobial activity of the extracts was determined 

using a stock concentration of 200 mg/cm³. Mueller 

Hinton Agar was used as the growth medium for the 

microbes. The medium was prepared according to the 

manufacturer's instructions, sterilized for 15 minutes at 

121 °C, then poured into sterile petri dishes and allowed 

to cool and solidify. The solidified sterile media were 

seeded with a 0.1 cm³ standard inoculum of the test 

microbe at 45 °C. The inoculum was spread uniformly 

over the surface of the medium using a sterile swab. Wells 

were bored at the center of each inoculated nutrient agar 

plate using a standard sterile cork-borer with a 6 mm 

diameter. The wells were filled with 0.1 cm³ of the extract 

solution and allowed to diffuse for 1 hour. The inoculated 

medium was then incubated overnight at 37 °C for 

bacteria and 25 °C for fungi. Ciprofloxacin (5 µg/cm³) 

was used as the standard drug for bacteria, and 

fluconazole was used for fungi. At the end of the 

incubation period, the diameter of the inhibition zone was 

measured using a transparent ruler and recorded. The 

zones of inhibition of microbial growth were tested in 

duplicates, and the mean result was recorded in 

millimeters (Grba et al., 2023; Adedoyin et al., 2020; Uba 

et al., 2020; Muhammad et al., 2022). 

 

2.4 Determination of Minimum Inhibitory 

Concentration (MIC) 

The MIC of the extracts was determined using the broth 

dilution method (Garba et al., 2025; Yusuf et al., 2015). 

A two-fold serial dilution of the extracts in sterile broth 

was performed to obtain concentrations of 200 mg/cm³, 

100 mg/cm³, 50 mg/cm³, and 25 mg/cm³, respectively. 

Subsequently, 0.1 cm³ of the standard inoculum of the test 

microbe was inoculated into each concentration of the 

extract in the broth. The tubes were incubated at 37 °C for 

24 hours for bacteria and at 25 °C for 48 hours for fungi. 

After incubation, the tubes were observed for turbidity 

(growth). The MIC was defined as the lowest 

concentration of the extract that inhibited the visible 

growth of each microorganism. 

 

2.5 Determination of Minimum 

Bactericidal/Fungicidal Concentration (MBC/MFC) 

The MBC/MFC assay was carried out to determine 

whether the test microbes were killed or if their growth 

was merely inhibited. Mueller-Hinton agar was prepared, 

sterilized at 121 °C for 15 minutes, and then poured into 

sterile petri dishes to cool and solidify. Aliquots from the 

MIC tubes of the serial dilutions were sub cultured onto 

the prepared medium and incubated at 37 °C for 24 hours; 

the plates were then observed for colony growth. The 

MBC/MFC was defined as the lowest concentration of the 

extract in the serial dilution that showed no colony growth 

(Abdullahi et al., 2015; Yusuf et al., 2015). 

 

 

https://portal.issn.org/resource/ISSN/3027-1118


 

111 

 

IJSGS FUGUSAU VOL. 11(3)                                                                               WEBSITE: https://fugus-ijsgs.com.ng 

DOI: https://doi.org/10.57233/ijsgs.v11i3.926 

 

 

ISSNp: 2488-9229; ISSNe:  3027-1118 

 

 
3.0 RESULTS 

3.1 Extraction  

The extraction of one kilogram (1Kg) of A. macrostachya 

leaves yields a total of 176.96g of crude extracts, as 

presented in Table 1 below. 
 

Table 1: Percentage Yield of Acaccia macrostachya (Leguminosae) Leaves Extracts 

S/N Extracts Weigh (g) % Yield  Colour 

1. n-hexane 29.30 2.93±0.00 Dark green 

2. Ethyl acetate  15.94 1.59±0.00 Green 

3. Methanol  131.72 13.17±0.00 Redish- brown 

The antibacterial susceptibility of A. macrostachya leaf extracts was evaluated against selected bacterial strains. The 

results shows the inhibition zones (mm) observed for each extract, providing insights into their potential antimicrobial 

efficacy, as shown in Table 2 below. 

 
3.2 Antibacterial Studies 
Table 2: Invitro Antibacterial Results of A.macrostachya Leaves Extracts 

                     Concentration (mg/ml)/Zone of inhibition (mm)   

Isolates  Extract  200mg/ml 100mg/ml 50mg/ml 25mg/ml +Control 

(Ciprofloxacin) 

100 ml of 

5% 

(DMSO) 

S. typhi HE  11 8 5 0 35 - 

S. typhi EAE  15  14  12  10  35 - 

S. typhi ME  20  15 13 7  35 - 

S. dysenteriea HE  18 14 4 0 25 - 

S. dysenteriea EAE  20 16  10  0  25 - 

S. dysenteriea ME  23  21  17  13  25 - 

E. coli HE  12 6 5 0 31 - 

E. coli EAE  13  11  9  0  31 - 

E. coli ME  17  14  9  8  31 - 

P. aeruginosa HE  10 8 0 0 27 - 

P. aeruginosa EAE  11 9  0  0  27 - 

P. aeruginosa ME  27  21  17  13 27 - 

P-value  0.103            

Key: HE= hexane extract, EAE = ethyl acetate extract, ME= methanol extracts, DMSO= dimethyl sulphoxide.  

3.5 Minimum bactericidal concentration/ Minimum inhibition concentration 
Table 3 : The MBC/ MIC of A. macrostachya leaves extracts 

Extracts Target Organisms Concentration 

200mg/ml 100mg/ml 50mg/ml 

 

 

Hexane 

S. Typhi +ve +ve  

S.  dysenterae -ve +ve  

E coli -ve +ve  

P. aeruginosa.   -ve +ve  

 

 

Ethyl acetate 

S. Typhi -ve   

S. dysenterae -ve +ve  

E. coli -ve +ve  

P. aeruginosa.   +ve +ve  

 

Methanol  

S. Typhi -ve -ve -ve 

S. dysenterae -ve -ve  

E. coli -ve -ve -ve 

P. aeruginosa.   -ve -ve  

Key: +ve = there is growth, -ve = there is no growth 

 

2 0 

1 8 

1 6 

I n t e r v a l   P l o t   o f   S .   t y p h i ,   S .   d y s e n t a r i ,   . . . 

9 5 %   C I   f o r   t h e   M e a n 
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Figure 1: Average means of bacterial isolates of A.  macrostachya leave extracts 

 
 

 
Figure 2: mean difference of zone of inhibition against of bacterial isolate on A macrostarostayha leaves extract 

 
The antifungal susceptibility of A. macrostachya leaf extracts was evaluated against selected fungal strains. The results 

shows the inhibition zones (mm) observed for each extract, providing information into their potential antifungal 

efficacy as shown in Table 3 below. 
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Table 4: Antifungal Results of A.macrostachya Leaves Extracts 

                     Concentration (mg/ml)/Zone of inhibition (mm)   

Isolates  Extracts  200mg/ml 100mg/ml 50mg/ml 25mg/ml +Control 

(ketoconazole) 

15ug/ml 

100ml of 

5%DMSO 

C. albican HE  6 6 6 6 6 - 

C. albican EAE  9 7 6 6 9 - 

C. albican ME  19 15 15 13 20 - 

A. niger HE  6 6 6 6 6 - 

A. niger EAE  10 6 9 8 8 - 

A. niger ME  16 11 13 15 30 - 

A. fumigatus HE  8 7 12 10 6 - 

A. fumigatus EAE  9 7 7 8 6 - 

A. fumigatus ME  17 15 15 15 6 - 

T. rubrum HE  7 7 7 7 6 - 

T. rubrum EAE  10 8 7 8 6 - 

T. rubrum ME  14 12 13 12 6 - 

P-value  0.724            

Key: HE= Hexane Extract, EAE= Ethyl Acetate Extract, ME = Methanol Extract 

 

Table 5 : The MFC/ MIC of A. macrostachya leaves extracts 

Extracts Target Organisms Concentration 

200mg/ml 100mg/ml 50mg/ml 

 

 

Hexane 

C. albican +ve +ve +ve 

A. niger +ve +ve +ve 

A. fumigatus -ve +ve +ve 

T. rubrum +ve +ve +ve 

 

 

Ethyl acetate 

C. albican +ve +ve  

A. niger -ve +ve  

A. fumigatus -ve +ve  

T. rubrum +ve +ve  

 

Methanol  

C. albican -ve -ve -ve 

A. niger -ve -ve +ve 

A. fumigatus -ve -ve -ve 

T. rubrum -ve +ve +ve 

Key: +ve = there is growth, -ve = there is no growth 

 

 

Figure 3: Average means zone of inhibition of A. 

macrostahya leaves extracts against fungal isolates 
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The pooled standard deviation was used to calculate the intervals.
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Figure 4: Means difference of zone of inhibition of A. 

macrostachy leaves extracts against fungal isolates 

 
 4.0 DISCUSSION 

Secondary metabolite extraction from A. macrostachya 

leaves was achieved using different solvents (hexane, 

ethyl acetate, and methanol). The methanol extract 

demonstrated a higher percentage yield than both the 

ethyl acetate and hexane extracts (Table 1). In fact, the 

yield for methanol (13.17) was higher than 2.53%the 

17.9% reported for Brucea antidysenterica by Gizaw et 

al. (2022). The extracts from A. macrostachya leaves 

exhibited varying antimicrobial activities against the 

bacterial and fungal test isolates, as shown in Tables 2 and 

3. The antibacterial inhibition zones ranged from 4 mm to 

27 mm, while the antifungal inhibition zones ranged from 

6 mm to 17 mm. In comparison, ciprofloxacin produced 

zones of 25–35 mm and fluconazole produced zones of 

6–30 mm. The minimum inhibitory concentration (MIC) 

for the extracts was determined to be 50 mg/mL. The 

minimum bactericidal concentration (MBC) was 100 

mg/mL for the methanol extract and 200 mg/mL for both 

the hexane and ethyl acetate extracts. Using one-way 

ANOVA with Minitab-17 software, the average zones of 

inhibition for the bacterial isolates were computed as 

follows: S. dysenteriea – 15.89 mm; P. auriginosa – 

14.50 mm; S. typhi – 11.82 mm; and E. coli – 10.40 mm. 

The Tukey simultaneous test for differences in means 

revealed the following pairwise comparisons: the 

difference between E. coli and S. typhi was –1.42 mm, 

between P. auriginosa and S. typhi was 2.68 mm, 

between E. coli and S. dysenteriea was –5.49 mm, 

between P. auriginosa and S. dysenteriea was –1.39 mm, 

and between P. auriginosa and E. coli was 4.10 mm. For 

the antifungal analysis, the average inhibition zones were 

9.50 mm for Candida albicans, 9.33 mm for Aspergillus 

niger, 10.83 mm for Aspergillus fumigatus, and 9.33 mm 

for Trichophyton rubrum. These values indicate that the 

mean inhibition zones among the fungal isolates are not 

significantly different. The Tukey simultaneous test for 

differences in means for the antifungal analysis showed 

the following pairwise differences: A. niger versus C. 

albicans: –0.17 mm; A. fumigatus against C. albicans: 

1.33 mm; T. rubrum against C. albicans: –0.17 mm; A. 

fumigatus against A. niger: 1.50 mm; T. rubrum against 

A. niger: 0.00 mm; and T. rubrum against A. fumigatus: –

1.50 mm (see Figure 3). The inhibition zone for S. typhi 

20 mm, which is comparable to the 20.21 mm reported 

for Senegalia macroctahya seeds by Zagga et al. (2024). 

For S. dysenteriea, an inhibition zone of 23 mm was 

observed, which is higher than the 15.02 ± 0.11 mm 

reported for S. macrostachya seeds (Zagga et al., 2024) 

and the 14 mm reported for A. lebbeck extracts 

(Rameshkumar et al., 2021). For P. aeruginosa, the 27 

mm inhibition zone was lower than the 43.84 mm 

observed for Moringa oleifera extracts, as reported by 

Royani et al. (2023). 

 

For E. coli, the inhibition zone of 17 mm was higher than 

the 9 mm reported for Indigofera hirsuta by Muhammad 

et al. (2022), comparable to the 17.02 mm observed for 

Senegalia macroctahya seeds (Zagga et al., 2024), and 

higher than the 13.1 ± 0.27 mm and 12.00 mm reported 

for Acacia catechu leaf extracts (Imran et al., 2021) and 

Indigofera hirsuta extracts (Muhammad et al., 2024), and 

the results was found to be lower than 20.00 for 

Z.mucranata  reported by Garba et al. (2019); 20.02 ± 

0.11 mm for G. senegalensis (Shehu et al., 2025). 

 

The inhibition zone for Candida albicans was 18 mm, 

which is higher than the 15.5 ± 0.5 mm and 15.3 ± 0.58 

mm reported for B. antidysenterica and J. schimperiana 

extracts, respectively (Gizaw et al., 2022). Candida 

albicans is the most virulent species in the genus Candida 

and is responsible for candidiasis in humans and animals 

(Rane et al., 2013). Domestic animals such as cattle, 

horses, pigs, cats, dogs, and birds are susceptible to 

Candida infections. C. albicans normally resides as a 

harmless commensal in the nasopharynx, gastrointestinal 

tract, and external genitalia of many animal species. The 

administration of antibiotics and immunosuppressive 

drugs are among the factors associated with Candida 

infections (Gizaw et al., 2022). For Aspergillus niger, the 

inhibition zones for the hexane and ethyl acetate extracts 

ranged from 6 to 10 mm. These values are comparable to 

the 6.0 ± 0.0 mm reported for B. antidysenterica but lower 

than the 12.3 ± 0.58 mm observed for Aloe vera extracts 

(Gizaw et al., 2022). Similarly, the methanol extract 

exhibited a high zone of inhibition (16 mm) compared to 

the other extracts. Aspergillus niger is a filamentous 

fungus that grows on organic matter; it is commonly 
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found in litter, soil, compost, and decaying plant material 

(Gizaw et al., 2022). It can cause aspergillosis (black 

mold), a primarily respiratory infection in animals that 

may become generalized. Tissue predilection varies 

among species, and some strains of A. niger have been 

reported to produce potent mycotoxins (Gizaw et al., 

2022). For Aspergillus fumigatus, an inhibition zone of 17 

mm was observed, which is higher than the 10.00 mm 

reported by Galiger et al. (2013). A. fumigatus is the main 

cause of invasive aspergillosis in immunocompromised 

patients (Galiger et al., 2013). The inhibition zone for 

Trichophyton rubrum (14 mm) was lower than those 

observed for Aegle marmelos (16 mm) and Pimpinella 

anisum (22 mm) extracts, as reported by Kanimozhi and 

Rose (2023), but higher than the 7 mm reported for 

Anagallis arvensis (Kanimozhi and Rose, 2023). Overall, 

these results indicate that A. macrostachya leaves contain 

secondary metabolites of pharmaceutical importance, 

exhibiting antimicrobial effects against the tested 

bacterial and fungal isolates. 

5.0 CONCLUSION 

The study revealed that the methanol extract yielded a 

higher percentage of secondary metabolites compared to 

the other extracts from A. macrostachya leaves. 

Furthermore, the methanol extract demonstrated strong 

antimicrobial activity against the tested microbial strains. 

Therefore, A. macrostachya leaf extract could serve as a 

potential source of alternative medicine for the treatment 

of bacterial and fungal infections in both humans and 

animals. 

  
6.0RECOMMENDATIONS 

Future research should isolate and characterize the 

bioactive compounds in the methanol extract of A. 

macrostachya to identify the specific metabolites 

responsible for the observed antimicrobial activities, 

conduct in vivo and clinical studies to assess safety and 

efficacy, compare its antimicrobial activity with 

conventional treatments, and evaluate its 

pharmacokinetic properties to validate its therapeutic 

potential. 
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