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Effect of Trichoderma Endoglucanases on Secondary Fiber Properties
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Since the 1970`s pulp and paper industry has been using several biotechnological processes in bio-mechanical pulping, modification of fiber properties, deinking and improving drainage. During paper recycling pulp properties decline. The poor pulp quality could be improved in an environmentally friendly way applying cellulases. Although the enzymatic mechanism is not quite clear it seems that endoglucanases have a main role in the quality improvement. (Endoglucanases randomly attack the amorphous regions of cellulose substrate, yielding mainly higher oligomers.)

Cellulose is not a homogenous material, there are crystalline and less structured, so-called amorphous regions as well. In secondary fibers the fines and fibrils that cause lower rate of drainage consist decisively of amorphous cellulose. The aim of enzymatic treatment is to hydrolyse fines and thus improve the drainage. Since amorphous cellulose is more accessible it is not necessary to hydrolyse with the whole cellulase system, endoglucanases may be effective. 

Cellulases from fungal sources have a general structure, including a catalytic domain and a cellulose-binding domain (CBD), which connects into each other via a linker peptide region that is often heavily glycosylated. The role of CBD is not well explored in cellulose hydrolysis whereas in the hydrolysis the catalytic domain must also be adsorbed. Some experiments confirmed the supposition that the role of this domain is to bind to and loosen up crystalline cellulose.

In present work the effect of Trichoderma reesei endoglucanase components were compared on the drainage of secondary fiber pulp. In addition the significance of substrate binding domain was investigated in case of EG I. The aim of the enzymatic treatment was to improve drainage by 10-15% based on control without considerable deterioration in strength properties. Commercial (EG III core, EG V core) and own produced (EG I and EG I core) endoglucanases were investigated. The enzymatic treatments were carried out under industrial conditions concerning temperature, pH and reaction time. The drainage of pulp, air permeability and the strength properties (tensile strength, tear strength, burst strength) of the paper were determined.

