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A B S T R AC T

Two bacterial strains, Bacillus cereus and Bacillus pumilus, were isolated from the sludge of an 
aerobic reactor treating textile wastewater containing indigo dye. These strains were chosen as 
augmented decolourizers which were mixed in various ratios with the activated sludge and the 
effect of their concerted metabolism on the decolourization and the biodegradation effi ciencies 
were studied. Results showed that there was an equilibrated ratio between the bioaugmented 
bacteria and the other microorganisms of the activated sludge. However, the best yields were 
observed for the combination 33% activated sludge, 33% Bacillus cereus and 33% Bacillus pumilus, 
with a colour and carbon oxygen demand (COD) removal of 98% and 99% respectively, obtained 
after 48 h of incubation. The high performance liquid chromatography (HPLC), Proton Nuclear 
Magnetic Resonance (1H NMR) analysis of the produced metabolites after the biodegradation of 
the dye by the bioaugmented consortium showed the presence of protons on an aromatic cycle 
1,2-disubstituted and possessing an axial symmetry similar to the phthalate groups.
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1. Introduction

Textile industries are some of the leading consumers 
of water and dyes. Due to large scale production and 
extensive application, these dyes do not only add pollu-
tion problems to water, but they can cause serious health-
risk factors [1,2]. Numerous physico-chemical processes 

have been proposed for the treatment of coloured waste-
water for example precipitation, fl occulation, membrane 
fi ltration and wet oxidation [3–5]. However, these treat-
ment methods are not effi cient, they may result in the 
production of toxic by-products and/or require high 
levels of energy. Biological decolourizations have been 
proposed as less expensive and less environmentally 
intrusive alternative [6]. In the fi eld of wastewater treat-
ment, the effectiveness of adding selected species to a 




