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Actinobacteria are recognized producers of diverse secondary metabolites, including 
pigments  with  significant  medical  and  biotechnological  potential.  This  study 
investigates a diffusible pigment secreted by a soil-isolated actinobacteria, focusing 
on its biochemical properties and efficacy against pathogenic bacteria, particularly its 
impact  on  Pseudomonas  aeruginosa biofilm  formation.  The  research  aimed  to 
characterize  a  diffusible  pigment  and  explore  its  viability  for  biotechnological 
applications,  addressing  the  urgent  need  for  novel  antimicrobial  strategies.  A 
multidisciplinary approach was employed, encompassing microbial isolation from 
soil samples, pigment production optimization through evaluation of diverse carbon 
and nitrogen sources, and partial pigment purification utilizing organic solvents and 
rotary evaporation. Preliminary physicochemical characterization was conducted via 
Thin-Layer  Chromatography  (TLC)  with  various  solvent  systems  and  UV  light 
visualization to assess polarity and fluorescent properties. The anti-biofilm activity of 
the pigment was quantitatively assessed against the P. aeruginosa PAO1 strain. The 
isolated  actinobacteria  demonstrated  robust  production  of  a  diffusible  brown 
pigment. Optimal pigment production was observed with glucose and maltose as 
carbon sources, and complex organic nitrogen sources such as yeast extract, casein 
peptone, and beef extract. TLC analyses revealed the polar nature of the pigment 
(e.g., Rf 0.6-0.8 in methanol:water 7:3), suggesting a phenolic or quinonoid chemical 
structure, and also indicated the presence of fluorescent compounds associated with 
distinct  chromatographic  mobilities.  Significantly,  the  partially  purified  pigment 
exhibited  a  dose-dependent  inhibitory  effect  on  P.  aeruginosa PAO1  biofilm 
formation, with notable activity observed at concentrations of 300 mg/mL and above. 
This research highlights the biochemical potential of soil actinobacteria as sources of 
novel  anti-biofilm compounds.  It  provides insights  into  the metabolic  conditions 
favoring pigment production and offers a preliminary physicochemical profile of a 
bioactive pigment demonstrating promising activity against P. aeruginosa.


