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Abstract 

Background: Due to the rise of drug-resistant bacteria, the need for novel antibiotics is growing 

by the day. Despite the abundance of possible antibiotic sources, such as medicinal plants, soil 

remains the most significant reservoir for new antibiotics with pharmacological and biological 

action.   

Objective: The goal of this research was isolation and identification of soil fungus, as well as to 

determine their antimicrobial activity against pathogenic microorganism. 

Methodology  

Soil samples were taken at several locations within the district of Mardan. The fungal isolates were 

sampled and isolated using the direct inoculation technique. Each fungal isolate was 

microscopically examined for identification. Secondary metabolites were extracted and 

chromatographic analysis was performed on all of the fungal extracts. The disc-diffusion 

technique was used to determine the antibacterial activity of secondary metabolites produced by 

isolated fungal strains according to previous study. 

Results: In our study, Aspergillus fumigates was isolated from soil samples. The various 

phytochemicals observed in A. fumigatus were tannins, flavonoids and terpenoids.  100 µL 

concentration of the metabolite was used for antimicrobial activity. The zone of inhibition against 

Pseudomonas aeruginosa, E.coli, Staphylococcus aureus and Salmonella typhi were 19 mm, 20 mm, 

18 mm, 19 mm respectively.   

Conclusion:  The substantial genetic diversity identified in A. fumigatus strains might lead to the 

discovery of novel metabolites that could be used to generate new antibiotics. 
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Introduction 

 

Antibiotics are biologically derived natural substances used to cure disease caused by 

microorganisms in eukaryotes such as humans (1). Antibiotics are classified as wide-spectrum or 
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narrow-spectrum depending on how they work. Inhibition of cell walls, proteins, and nucleic acids 

are among them (2). Due to the rise of drug-resistant bacteria, the need for novel antibiotics is 

growing by the day. Despite the abundance of possible antibiotic sources, such as medicinal plants, 

soil remains the most significant reservoir for new antibiotics with pharmacological and biological 

action (3). Every year, more than 500 new antibiotics are discovered, yet over 60% of them come 

from the soil (4). Unexpectedly, a few grams of soil may contain a large number of microorganisms 

(5). 

Penicillium, Fusarium, Aspergillus, Cladosporium, and Yeasts are among the fungi that may 

synthesize enzymes and secondary metabolites such as antibiotics (6). Antibiotics derived from 

soil-isolated fungus account for around 20% of the total (7). Antibiotics generated by fungi, such 

as fusidic acid (8), cephalosporin, and penicillin, are extensively utilized for the treatment of a 

broad range of disorders (9) and it is the most significant source of potentially significant 

pharmaceutical medications (10). More than 98,000 fungus species have been identified to date 

(11). These are just a small percentage of the total number of fungal species on the planet, which 

is predicted to be around 0.6 and 9.9 million (11). The challenges faced while growing filamentous 

fungus in labs might partially explain the low discovery rate of fungal species. More than 99 

percent of the microorganisms found in soil samples have been reported to be unable to culture in 

a lab setting (12). This clearly shows that current natural product separation methods do not fully 

use known microbial biosynthetic capabilities. As a result, there is still a sufficient space for 

microbes to be studied in order to discover novel secondary metabolites. The goal of this research 

was isolation and identification of soil fungus, as well as to determine their antimicrobial activity 

against pathogenic microorganism. 

 

Materials and methods 

 

Isolation of fungi from soil  

 

Soil samples were taken at several locations within the district of Mardan. The fungal isolates were 

sampled and isolated using the direct inoculation technique. Soil samples were put individually 

onto surface malt agar medium and incubated at 25 °C for 5–7 days. For isolation of all fungi 

Sabouraud dextrose agar was used. Al-Enazi et al. described the approach that was applied in this 

study (13). 

 

Fungal isolates identification  

 

Each fungal isolate was examined both microscopically and macroscopically according to previous 

study (14). 

Secondary metabolites extraction 

 

Two liters of n-butanol (saturated with water) were used to extract one liter of each fungal 

growth medium, which was then re-extracted four times. A Buchner funnel containing 

anhydrous sodium sulphate was used to filter the resulting butanol extract. The butanol 

extracts were collected and dried from the solvent using a rotatory evaporator at a temperature 

of not more than 35°C. The dry extract was then stored in the fridge for further analysis (15). 

Chromatographic analysis was performed on all of the fungal extracts. Before and after 

spraying with Antimony trichloride, the spots were seen under UV light (SbCl3). 

Antimicrobial activity 
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The test organisms used were Pseudomonas aeruginosa, E.coli, Staphylococcus aureus and 

Salmonella typhi. The disc-diffusion technique was used to determine the antibacterial activity of 

secondary metabolites produced by isolated fungal strains according to previous study (13). Test 

organisms were grown in petri dishes containing 20 mL of agar media. Standard discs (6 mm in 

diameter) containing 100µl of fungal extract were put on the agar and incubated for 24–48 hours 

at 37 °C. The diameter of the inhibition zone produced around the disc was used to measure 

antibacterial activity. 

 

Results and discussion 

 

In our study, Aspergillus fumigates was isolated from soil samples. A previous study done by  Raja et 

al. collected different soil sample for isolation and identification of various strains of fungi in India 

(16). It was also hypothesized that the quantity and frequency of fungus species isolated from soil 

are influenced by the soil's moisture content and/or organic carbon content (17). 

  The various phytochemicals observed in A. fumigatus were tannins, flavonoids and terpenoids. 

Antimicrobial activity of these metabolites was checked against Pseudomonas aeruginosa, E.coli, 

Staphylococcus aureus and Salmonella typhi by using well diffusion method. 100 µL concentration of the 

metabolite was used for antimicrobial activity. Maximum zone of inhibition were reported at different 

concentration of different bacteria. Variation in the zone of inhibition was observed against different 

bacteria. The zone of inhibition against Pseudomonas aeruginosa, E.coli, Staphylococcus aureus and 

Salmonella typhi were 19 mm, 20 mm, 18 mm, 19 mm respectively. An earlier study reported 

comparable results to our findings (2). Numerous investigations on the antibacterial activity of fungi 

and their secondary metabolites have shown that the antimicrobial activity is dependent on the 

secondary metabolites nature present in the fungus (8, 18). The fungal producers may be able to 

change the nature of the end synthesized products depending on the environmental circumstances, 

and a huge number of bioactive compounds may be discovered after optimizing both growth and 

production settings. Previously, it was found that the addition of pool of bacteria to an A. fumigatus 

culture boosted the synthesis of several metabolites (19). The substantial genetic diversity identified 

in A. fumigatus strains might lead to the discovery of novel metabolites that could be used to generate 

new antibiotics. 

 

 
Figure 1: Antimicrobial activity of secondary metabolites against different pathogens 
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