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An economic process for the enzymatic hydrolysis of cellulose would allow utilization of cellulosic biomass for the production of easily fermentable low-cost sugars. These sugars could be used for production of fuel ethanol, but also for production of other commodity chemicals. The biologically based route to fuel ethanol production is coupled with the need for a large-scale production of cellulase enzymes. Since the cost of cellulase production currently accounts for a large fraction of the estimated total production costs of bioethanol, a significantly cheaper process for the production of cellulose degrading enzymes is needed. 

It will most likely be desirable to obtain cellulase production on different carbon sources – including both polymeric carbohydrates and monosaccharides. The relation between enzyme production and growth profile of the microorganism is the key for designing such processes. In the current work, a careful characterization of growth and cellulase production by the soft root fungus Trichoderma reesei - the prime natural cellulase producing organism - was made. T. reesei Rut C-30 was grown on Mandels medium with glucose as the carbon and energy source in a laboratory fermenter equipped with on-line gas monitoring. Pulse additions of Solka Floc (purified pine pulp) were made and the response in terms of carbon-dioxide evolution and increased enzyme activity was monitored. The cellulase enzyme production of T. reesei is regulated by both glucose repression and induction by intermediate products from the cellulose degradation. At the point of cellulose addition, cellulase activity was relatively low, since enzyme production was not induced. However, there was an immediate and unexpectedly strong carbon dioxide evolution at the point of Solka Floc addition. The time profiles of induction of cellulase activity, cellulose degradation and carbon dioxide evolution are analyzed and discussed in the present work.

