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Lignocellosic substrates derived from softwoods are known to be much more recalcitrant to enzyme hydrolysis than those obtained from agricultural residues and hardwoods. Part of the reason for this recalcitrance is the high lignin content and high condensed lignin ratio found in pretreated softwoods. Most of the pretreatment methods currently employed are not suitable for use with softwood substrates. Our research has focused on developing effective pretreatment methods to fractionate softwood materials in order to enhance their digestibility to enzyme hydrolysis. Several pretreatment methods, including steam explosion and organosolv cooking, will be discussed in this paper, for their potential to break down softwood substrates and to recover cellulosic materials. The characteristics of different substrates at fiber/fibril, microfibril and molecular levels were assessed. The efficiencies of enzyme hydrolysis on these substrates were also determined. The correlation between the physio-chemical properties of different substrates and their hydrolysability were investigated. The cellulosic matrix produced from organosolv pretreatment has shown a great susceptibility to hydrolysis by cellulase enzymes. The properties of this type of substrate were elucidated. A strategy to produce an “ideal” substrate from softwood will be described.
