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The accumulation of synthetic dyes and aromatic compounds in agricultural and industrial environments represents a growing environmental challenge due to their negative effects on soil and water quality. In this context, the use of microorganisms capable of degrading pollutants has emerged as a promising approach for the development of sustainable remediation strategies. This study aimed to evaluate the degradation potential of synthetic dyes by bacterial strains, seeking to identify microorganisms with biotechnological potential for environmental remediation applications. Five bacterial strains belonging to the genera Pseudomonas (43), Enterobacter (44), and Burkholderia (B. Tai, LP05, and MT02) were selected based on genomic analyses and previous evidence of oxidative activity. Initially, a qualitative screening was performed using Luria-Bertani (LB) medium supplemented with methylene blue (25 mg/L) and Congo red (50 mg/L), with degradation inferred from the formation of discoloration halos around the colonies. Subsequently, quantitative assays were conducted under controlled conditions (30 °C and 150 rpm), after adjusting the cultures to an initial OD₆₀₀ of 0.1. Dye degradation was monitored by spectrophotometry at 12, 24, 36, and 48 hours, at 665 nm for methylene blue and 470 nm for Congo red. All strains exhibited consistent growth, although discoloration efficiency varied among them. The highest degradation percentages for methylene blue were observed in strains 43 (29.09%) and B. Tai (27.90%), while for Congo red, the highest values were recorded in strains B. Tai (27.65%) and 43 (20.40%). Overall, methylene blue showed higher degradation efficiency, suggesting greater susceptibility to bacterial oxidative systems. These results indicate the involvement of enzymatic mechanisms associated with DyP-type peroxidases, supported by the identification of corresponding genes in the analyzed genomes. The evaluated strains show potential for application in bioremediation and in the development of sustainable strategies for contaminant treatment.
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