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We are using an FTIR with an ATR fiber optic probe to monitor saccharification and fermentation of corn mash in benchtop reactors. The complex corn mash matrix is more difficult to monitor than a defined media.  The purpose of this study is to determine if a chemometric model can be used to predict reactant and product concentrations during the reactions.  Many of the constituents we want to monitor are nutrients for the yeast or products of the yeast’s metabolism.  The stoichiometry of the metabolic reactions causes the constituents to exhibit collinearity.  The PLS1 chemometric model cannot distinguish between constituents that are collinear.  

To eliminate the problem of collinearity, we are using prepared standards that do not contain fermentation matrix.  Experimental design is used to generate sample sets that are uncorrelated and evenly represent the range of component concentrations.   By adding matrix containing samples to the prepared standard training set, the predictive ability of the model is greatly improved.  

