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Abstract 

Streptomyces spp. are considered the richest sources of various bioactive secondary metabolites important for antibiotic production. Here, we screened 
Streptomyces spp. for bioactive metabolite production, especially the brown pigments. This study aims to exploit the bioactive metabolites from 
Streptomyces spp. isolates against highly resistant Gram-Negative bacteria. Streptomyces spp. Strains with strong brown pigment were isolated from 
the rhizosphere using conventional methods, passaged in starch-casein broth, and then the sensitivity of the supernatant to extended-spectrum β-
lactamase was tested. (ESBL)-producing Klebsiella pneumonia, E. coli, proteus, and Pseudomonas aeruginosa and exhibited colistin and carbapenem 
resistance using the well diffusion method. Out of 16 Streptomyces isolates, only 3 isolates were associated with brown pigment production. Only one 
Brown pigment-derived isolate demonstrated a pronounced and valuable zone of inhibition against tested resistant pathogens. A brown pigment 
derived from Streptomyces spp. is a promising and effective product against highly resistant bacteria. 
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Introduction 

critical 
global health threat. These bacteria can cause severe 
and often untreatable infections, resulting in 
prolonged illness and increased risk of death. 
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Antibiotics Discs symbols Concentration(μg) Company Origin 
Ceftriaxone CRO 10     

          

Cefotaxime CTX 10 Bioanalyse Turkey 
Ceftazidime CAZ 10     

      
    Amoxycillin/Clavulanic 

acid 
AMC 10 

Antibiotics Disc symbols 
Concentration 

Company Origin 
(μg) 

Colistin CT 10   

Trovafloxacin TRV 10 Bioanalyse Turkey 
Imipenem IPM 10   

Meropenem MEM 10   
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Media name Composition Amount Ref No. 

1 
Starch casein 
inorganic salt agar 

Soluble starch 10 gm -13 

  Casein 0.3 gm  
  K2HP04 2 gm  
  KNO3 2 gm  
  MgS04.7HzO 0.05 gm  
  NaCl 2 g  
  FeSo4.7H2O 0.01 gm  
  CaC03 0.02 gm  

  Agar 
 

 20 gm 
  Distilled water   1000 ml  
  pH 7.5   

2 
Mannitol Soya 
Flour (MS or SFM) 
agar 

           Mannitol             20 gm -14 

               Soya flour             20 gm  
             agar             20gm  
  Distilled water             1000 ml  
  PH 7.5   
                

3 Malt Yeast Agar Malt extract            10 gm -15 
  Yeast extract             4 gm  

  Dextrose             4 gm  
  Distilled water   

             PH 7.5 1000 ml  
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Nineteen soil samples were collected from various 
rhizosphere locations and screened for Streptomyces 
strains producing antibacterial brown pigment. After 
culturing diluted soil samples (10^-1 to 10^-5) on 
starch casein salt agar for 7-10 days, Streptomyces 
colonies were observed with pigment production 
among mixed microbial colonies (17) (Figure 1) 
depicts the initial culture containing white and 
colorful, chalky, powdery colonies indicative of 
potential streptomyces, alongside other 
microorganisms such as bacteria and fungi (18). 
(Figure 2) shows an isolated Streptomyces colony. 
The presence of non-streptomyces 

Initially smooth, the colony 
morphology evolved into a powdery, soft, granular 
appearance due to aerial mycelium formation. Of the 
19 rhizosphere soil samples collected, 17 were 
presumptively positive for Streptomyces. Subsequent 
isolation yielded four distinct Streptomyces isolates 
(89.4%) exhibiting diverse morphological traits. 
Suspected Streptomyces colonies were meticulously 
sub-cultured on mannitol soya flour agar to obtain 
pure cultures. These isolates displayed varied 
coloration in aerial and substrate mycelia and 

presented as dry, rough, or smooth colonies with 
irregular or regular margins. The colony morphology 
was generally convex, and most isolates produced the 
earthy odor characteristic of Streptomyces as 
described by Williams and Cross (20). 
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NO Test Reaction Result 
1 Melanin Brown +++ 
2 Urease Pink ++ 
3 Sugar utilization growth +++ 
4 Catalase Bubbles +++ 
5 Gelatinase Zone +++ 
6 Indole test No color Negative 
7 Citrate utilization Blue color ++ 

8 
Optimum 
temperature 

Growth 30C 

9 Optimum pH Growth 7.5 

10 
Growth in the 
presence of NaCl 

Growth 2-10% 

11 Shape and growth Growth 
Filamentous 
aerial growth 
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