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Enzymatic immobilization on alumina pellets improved the decoloration of synthetic 

dyes 
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Laccases (benzenediol: oxygen oxidoreductases; EC 1.10.3.2) have been a field of increasing 

research, since they catalyze the oxidation of both phenolic and non-phenolic compounds [1] 

as well as highly recalcitrant environmental pollutants [2]. This makes laccases very useful 

for their application to wastewater treatment and bioremediation. Nevertheless, laccases are 

often inactivated during reaction by a wide variety of environmental conditions that 

characterize effluents (pH, ionic concentrations, inhibitors, reaction system) and which 

seriously limit their industrial application. Therefore, the obtainment of stable and reusable 

laccases is a goal of considerable importance. Immobilization of laccases on solid carriers can 

often improve their stability and allow their reuse. In this study, the decoloration of two 

different structural dyes, such us the triphenylmethane dye Methyl Green (MG) and the 

anthraquinonic dye Remazol Brilliant Blue R (RBBR), using free laccase and laccase 

immobilized on Al2O3-pellets was assessed. 

Figure 1 shows the micro-photograph of an alumina pellet with laccase immobilized on it. 

Free laccase decolorized 75% of MG and about 50% of RBBR in 16 h, whereas immobilized 

laccase totally decolorized MG in 90 min and about 80% of RBBR in 31 h (Figure 2). 

Therefore, immobilized laccase led to higher decoloration both rate and percentage. Overall, 

the strategy used in this study seems very promising for the treatment of colored wastewater. 
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Figures: 

 

 

Figure 1.-Laccase immobilized on an alumina 

pellet 

 

Figure 2.-MG (left) and RBBR (right) 

decoloration by immobilized laccase after 

90 minutes. 
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