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Methods of increasing the enzymatic digestibility of waste newspaper by adding Tween-series surfactants as a pretreatment with or without subsequent enzymatic hydrolysis were investigated. Tween was selected because this surfactant increases cellulase activity during enzymatic hydrolysis and does not inhibit cell growth in downstream fermentation process. When surfactant was used in a pretreatment, a synergy effect was expected during hydrolysis. However, since it was necessary to wash the pretreated substrate with water to remove inhibitors produced during pretreatment, the synergy effect could not be obtained. When surfactant was used in the pretreatment, it was found that surfactant effect on digestibility was marked and this was higher at lower enzyme loading. The addition of enzyme and surfactant to substrate at the beginning of enzyme reaction was found to most effectively maximize digestibility. Compared to the digestibility of untreated sample, an increase of approximately 40% was observed in digestibility when surfactant was added into either the pretreatment stage or the hydrolysis stage, respectively, whereas an increase of only 45% was observed when surfactant was added to both stages. This results show that one addition of surfactant to either the pretreatment or hydrolysis stage is sufficient.
