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Partial characterization of pigments produced by 
microorganisms isolated from natural sources.
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In response to the increase of antibiotic resistance among pathogenic bacteria, 
various alternatives have been investigated. Among this research has focused on 
the metabolism of specific microorganisms and their production of biopigments. 
Optimal conditions for biopigment production and extraction were established by 
evaluating  different  carbon  sources,  nutrient  compositions,  pH  levels,  and 
incubation temperatures. The microorganisms used in this study were isolated 
from water samples, from Parque Tezozómoc in Mexico city (strain B5) and from 
Nopal cactus (strain D21-4) and for the determination of their optimal biomass and 
biopigment production different carbon sources were tested such as glucose, 
maltose,  sucrose and lactose,  nitrogen sources includes organic compounds 
such as meat extract, yeast extract, polipeptone and  inorganic compounds were 
used ammonium sulfate. The culture media pH was adjusted, and incubation 
conditions  were  optimized  to  maximize  biomass  production  and  pigment 
production efficiency. Pigment extraction was performed using organic solvents 
such as hexane and petroleum ether. Thin layer chromatography (TLC) assays, 
employing various solvent systems as mobile phases, revealed that strain D21-4 
produces  multiple  pigments.,  and  the  molecular  characterization  wasn’t 
performed. Conversely, the pigment produced by strain B5 was pure, enabling 
partial  molecular  characterization.  Spectroscopic  analysis  detected  functional 
groups characteristic of aromatic compounds, carbonyl groups (including ketones 
and aldehydes), esters, and amides. Finally, the antimicrobial potential of the 
pigments was assessed by evaluating their effect on biofilm inhibition using type 
strains  (Staphylococcus  aureus ATCC  25923,  Klebsiella  pneumoniae ATCC 
700603, and Pseudomonas aeruginosa PAO1). The pigment produced by strain 
B5,  identified  as  a  Micrococcus sp.,  exhibited  no  inhibitory  effect  on  either 
bacterial growth or biofilm formation. In contrast, pigments from strain D21-4, 
tentatively identified as a Rhodotorula sp. yeast, demonstrated inhibitory effects 
on  both  the  growth  and  biofilm  formation  of  Staphylococcus  aureus.  Future 
studies will focus on separating the individual pigments produced by D21-4 to 
whether the observed antimicrobial activity is attributable to a single compound or 
results from a synergistic combination. Additionally, the inhibitory effects of these 
pigments will be evaluated against other Gram-positive bacteria.


