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ABSTRACT

The aim of this work is to evaluate textile dyes degradation by novel
bacterial strains isolated from different local sources. Twenty two isolates of
Aeromonas species were isolated from different local sources. Among those,
seven showed the ability to decolorize Congo red in nutrient broth medium
after 48 h incubation. The only one isolate from fish (AF) showed the highest
efficiency in decolorization (98%). This isolate was identified as Aeromonas
hydrophila (AF) based on Gram staining, morphology characters,
biochemical tests and the 16S rRNA sequencing. Color removal was highest
in microaerophilic culture of pH 7 at 30 °C. The isolate was able to
decolorize sulphonated azo dye (Congo red) in a wide range (up to 50 ppm).
This isolate could also decolorize the medium containing different types of
azo dyes after 48 h incubation. High concentration of yeast extract (as a N-
source) did not enhance strongly the decolorization efficiency. Similarly,
carbon source inhibited decolorization activity because the consumed carbon
was converted to organic acids that might decrease the pH of the culture
medium, thus inhibiting the cell growth and decolorization activity. The
isolate was capable to decolorize in the presence of NaCl concentrations up
to 10 g/l. The biodegradation was monitored by UV-vis, IR spectroscopy and
TLC. Azoreductase has shown to be inducible extracellular, flavoprotein and
use NADH as electron donor. Sequential microaerophilic, aerobic and
physical (radiation) treatment seemed the most logical strategy for the
complete removal of azo dyes in biological systems. The phytotoxicity study
revealed the degradation of Congo red into non-toxic product by Aeromonas
hydrophila (AF).

Key words: Aeromonas hydrophila, Congo red, degradation of azo dyes,
azoreductase, phytotoxicity.
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