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 Abstract 
Streptomyces griseus is a beneficial and well-known actinobacterium that produces 
various types of bioactive metabolites. This work investigates the antibacterial, 
antidiabetic and anti-inflammatory potential of Streptomyces griseus to explore its 
therapeutic potential. The crude extract of this bacterium was evaluated for 
antibacterial potential against selected pathogenic bacteria. The anti-
inflammatory potential was measured through protein denaturation assay. 
Further, the antidiabetic potential was observed using an amylase inhibitory 
assay. The findings demonstrated considerable antibacterial potential against 
tested bacterial strains and also showed notable anti-inflammatory potential by 
reducing protein denaturation. Moreover, this bacterium showed a promising 
antidiabetic effect through the inhibition of carbohydrate-hydrolyzing enzymes. 
Overall, these outcomes showed that Streptomyces griseus is a beneficial source of 
bioactive metabolites with multifunctional therapeutic applications. This 
bacterium could arise as an auspicious candidate for the production of novel 
natural bioactive compounds.  
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INTRODUCTION
Different types of pathogenic microbes, such as 
Escherichia coli, Salmonella sp and Aspergillus sp, 
pose a serious risk of contaminating the food (Viana 
et al., 2025). Food-borne diseases caused by 

pathogenic microbes are a global concern, prominent 
to harmful effects on public health and food material 
(Liu et al., 2023).  E. coli, which is commonly found 
in the intestinal tract of animals and humans, is 
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greatly present in the environment (Jang et al., 2017). 
Ingestion of polluted food like vegetables and meat is 
the main transmission mode for these pathogens 
(Mohammad et al., 2018). Whereas some E. coli 
strains are not harmful and some are pathogenic in 
nature, even causing death (Hassan et al., 2021).  
Further, Salmonella sp. is also a foodborne pathogen 
and is responsible for various types of infections and 
also weakens the immunity (Galán, 2021; Pervaiz et 
al.). It is also majorly present in dairy products. This 
bacterium can contaminate the food and it can easily 
survive at any temperature (Mikołajczyk et al., 2024). 
This bacterium causes various types of diseases like 
fever, abdominal pain, and diarrhea. Moreover, 
Aspergillus sp (pathogenic fungus) is mainly present 
in the environment and is an opportunistic 
pathogen. It can also contaminate different types of 
food products (Kundu et al., 2024). 
To combat these types of pathogens various types of 
physical and chemical methods are used to extend 
the shelf life of food products (Lohita & Srijaya, 
2024).  Though, most of these preservatives, like 
sodium benzoate and sodium sorbate, are banned in 
many countries (Yazdanfar et al., 2023). So, there is a 
great need to use alternative methods to combat 
these types of pathogens. One of the most important 
alternative approaches is to use beneficial microbes 
(Bakr et al., 2025). These types of microbes produced 
various types of bioactive metabolites like 
antimicrobial, anti-inflammatory and antidiabetic 
compounds (Yarahmadi et al., 2025).   
Streptomyces are beneficial bacteria and produce 
various types of bioactive compounds such as 
antibiotics, organic acids, peptides, and cyclic 
dipeptides (Driche et al., 2025).  These bacteria are 
widely used in the drug industry.  Further, the 
Streptomyces griseus is a species of Streptomyces that 
produces different types of bioactive metabolites, like 
peptides, and also produces enzymes (Saied et al., 
2025). This work investigates the antibacterial, anti-
inflammatory and antidiabetic potential of 
Streptomyces griseus. This beneficial microbe could 
emerge as a potential agent. 
 
Material and method  
Bacterial culture  
The bacterial culture (Streptomyces griseus) was 
obtained from the Culture Bank, University of 

Punjab, Lahore, Pakistan. This culture was 
maintained in LB broth medium and stored at 4°C. 
 
Extraction of compounds from Streptomyces 
griseus 
The Streptomyces griseus culture was grown in LB 
broth medium for 5 days at 37°C and after that 
culture was centrifuged to obtain supernatant, and 
compounds were extracted by using ethyl acetate as 
the extracting solvent. 
 
Antibacterial activity  
The antibacterial potential of extracted metabolites 
of Streptomyces griseus was determined against E. 
coli, S. aureus, Salmonella sp, Bacillus cereus and 
Serratia marcescens. These bacteria were spread on 
LB agar plate by using a cotton swab and 8 mm holes 
were formed in agar plate. The antibacterial potential 
was measured by using the agar well diffusion 
method. 100 µL of Streptomyces griseus extract was 
loaded in well and plates were incubated for 16 h at 
35°C. After that, the zone of inhibition was noted by 
ruler (Danjuma & Lawan, 2025). 
 
Anti-inflammatory activity   
Anti-inflammatory potential of extracted metabolites 
was measured by protein denaturation assay. 
Extracted compounds (10, 20, 40, 80, 160 µL/mL) 
concentration were added in 1mL of bovine serum 
albumin, and the mixture was boiled at 80°C for 20 
min. This experiment was conducted in triplicate 
and optical density was measured at 660 nm 
(Srinivasan et al., 2025). 
 
Antidiabetic potential  
100 µL of extracted metabolites were mixed in 200 
µL of alpha amylase solution and the reaction was 
incubated for 20 min at 35 °C. After that, 100 µL of 
starch solution was added, and the mixture was again 
incubated for 35 min at 37 °C. Then the 100 µL of 
dinitro-salicylic acid solution was added in each tube 
and the tubes were heated for 10 min at 50 °C. Then 
absorbance was noted at 540 nm (Lankatillake et al., 
2021).  
 
Analysis  
All the test was performed in triplicate and the data 
was analyzed in Microsoft excel. 
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Results  
Antibacterial potential  
Metabolites of Streptomyces griseus showed potential 
antibacterial activity against pathogenic bacterial 
strains (E. coli, S. aureus, Salmonella sp, Bacillus 
cereus and Serratia marcescens) and the observed 
zone of inhibitions were 23±0.43, 26±0.76, 17±0.34 
and 33±0.65, respectively. 

Anti-inflammatory activity by bovine serum 
albumin  
The protein denaturation was observed in this work 
and it was observed that the anti-inflammatory 
activity of extracted metabolites was improved in 
dose dose-dependent manner. The maximum 
inhibition was noted at highest (600 μg/mL) (Figure 
1).  
 

 
 

Figure 1: % of Protein (albumin) denaturation in concentration concentration-dependent manner. 
Antidiabetic activity 

 

Figure 2: % of pancreatic α-amylase inhibition in concentration concentration-dependent manner 
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Antidiabetic activity  
The current work described that extracted 
compounds inhibit pancreatic alpha-amylase 
(enzyme) activity. The inhibition of amylase was 
observed at different concentrations and maximum 
inhibition was noted at higher concentration (600 
μg/mL) (Figure 2).  
 
Discussion  
Streptomyces bacteria play an important role in the 
medical field (Al-Quwaie, 2024; Tariq et al., 2025). 
The production of bioactive compounds is steadily 
increasing because of the growing threat of 
pathogenic bacterial strains. Inhibition of pathogenic 
microbes by the production of bioactive metabolites 
is a highly effective biocontrol method against 
pathogenic microorganisms (Ali Mude et al., 2025). 
Therefore, the current work was focused on the 
extraction of bioactive compounds by Streptomyces 
griseus.  In this work, the Streptomyces griseus 
metabolites showed potent antibacterial activity 
against pathogenic bacterial strains. (Al-Ansari et al., 
2019). 
Furthermore, our results also demonstrated that the 
extracted metabolites showed potential anti-
inflammatory activity and previously it was reported 
that the Streptomyces sp showed anti-inflammatory 
potential (Gomathi & Gothandam, 2019). Our 
study also proved that metabolites of Streptomyces 
griseus had anti-diabetic activity and inhibited 
pancreatic α-amylase enzyme (primary enzyme 
responsible for converting dietary starch into 
glucose) in dose dose-dependent manner. Previously, 
it was reported that some species of actinobacteria 
had potent antidiabetic potential (Hrdý et al., 2020).  
Overall, the antibacterial, antidiabetic and anti-
inflammatory activities of Streptomyces griseus 
metabolites emphasize its therapeutic potential. This 
bacterium could arise as an auspicious candidate for 
the production of novel natural bioactive 
compounds. Though, additional work is required to 
isolate and characterize the active compounds, 
elucidate their mechanisms of action, and evaluate 
their safety and efficacy through in vivo and clinical 
investigations. 
 
 
 

Conclusion 
The present work demonstrated that Streptomyces 
griseus showed a notable antibacterial, antidiabetic 
and anti-inflammatory potential. The noted 
antibacterial potential suggests its possible benefits in 
inhibiting the pathogenic microbes, while the anti-
inflammatory potential of this bacterium 
demonstrates its role in glucose metabolism 
regulation. These outcomes suggested the therapeutic 
potential of this bacterium. Furthermore, this 
bacterium also shown the potential antidiabetic 
activity. This work is further enhanced to isolate and 
identify bioactive metabolites and to confirm their 
efficacy and safety through clinical trials. 
Consequently, this bacterium could emerge as a 
potential candidate for the production of novel and 
beneficial drugs. 
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