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Abstract 

The enzyme-aided textile processes are based on slow diffusion controlled 

heterogeneous enzyme catalysed reactions [1,2]. For improving the efficiency of 

biopreparation of cellulosic fabrics, low-frequency ultrasound and non-thermal air-

plasma was applied in order to increase the mass transfer and the enzyme 

accessibility, respectively. Results revealed that the enzyme is susceptible to 

ultrasound and depending on the parameters of the sonication, its activity can 

significantly decrease. However, despite the serious reduction of the enzyme 

activity, the outcome of the enzyme catalysed processes is always positive, implying 

that the advantageous effects of sonication impressed on the heterogeneous 

enzyme reaction always overcome the undesirable enzyme modifying effect of 

ultrasound [3-5]. 

 

Results of the plasma-aided experiments proved that air-plasma treatment changes 

the surface of raw cotton and linen fabric, and these changes affect significantly the 

enzyme reactions. Plasma slightly destroys and oxidizes the starch size on the surface 

of warp yarns and partially removes the thin and perfectly hydrophobic waxy 

coverage of the cotton fibres in the weft yarns in the raw cotton fabric, creating deep 

‘‘pits’’ with a depth of 215 nm. This latter process contributes to the exposure of 

cellulose and pectin located under the waxy outer layer of the elementary fibres in 

the weft yarns, and significantly increases the surface roughness of the fibres. Air-

plasma treatment considerably improved the accessibility of the surface polymers, 

such as starch, cellulose and pectin to the respective enzymes and results in an 

enhanced solubilization of these polymers. Since the plasma treated substrates 

display significantly faster enzyme reactions, the time of enzymatic treatments can 

be sharply reduced [6-8]. 
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