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In an alternative approach to produce liquid fuel and chemicals from biomass, native Oklahoma switchgrass has been gasified in a pilot-scale fluidized bed reactor.  The “producer gas” consists of carbon monoxide, carbon dioxide, nitrogen, and hydrogen.  Other organic and inorganic species have been found in trace amounts.  The gas was fed to a bubble-column bioreactor containing a novel clostridium species (P7).  The anaerobe produces ethanol and butanol and its corresponding acids.  Since essentially all of the biomass is gasified, this process can potentially utilize more of the carbon for products than competing saccharification/fermentation processes.

To realize the economic benefits, the metabolic stoichiometry must be fully understood and optimized.  Ethanol synthesis follows the acetyl-CoA pathway.  Three key enzymes of ethanol formation include carbon monoxide dehydrogenase (CODH), formate dehydrogenase (FDH), and hydrogenase.

The activities of these enzymes are dependent upon many factors including pH, redox potential, temperature, media, and inhibiting impurities.  It has been observed that P7 ceases to utilize hydrogen, accompanied by a drastic change in pH when fed with producer gas.  This points to a shift in metabolism.  To this end, enzyme analyses will be presented to aid in assessing the metabolic changes between producer gas and clean bottled gases.

