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In its most general conception, a biorefinery consists of cascades of operations that segregate mass, separate molecules, and assemble molecules.  The "bio" in biorefining suggests the molecules of interest are of biological origin.  By this definition, the farm, the crop-processing plant, and even a petroleum refinery may be considered as biorefining operations or part of a biorefinery.  One of the results of biorefining is the creation of concentrated or enriched fractions that serve as platforms from which additional cascades of biorefining operations can be applied.  For grain, the biorefining may produce oil, protein, sugar, starch, fiber concentrates and other platforms that add both to the cost and profitability of the biorefining operation.  In general the choice of the crop, the initial mass segregation, and the segregation/separation cascade determine the structure of all of the refining that follows.  In US practice, mass segregation strategies are based on methodology established in past decades, centuries, or millennia.  The methodology is often water-based. New paradigms for biorefining that emphasize benign conditions are being investigated by the USDA, Agricultural Research Service within the Quality and Utilization of Agricultural Products and Energy Alternatives National Programs.  The paradigms emphasize disassembly of crops and utilization of intermediate platforms as well as the creation of the sugar platform.  The new paradigms are enabled by capitalizing on the use of green solvents, tailored enzymes along with moderate temperatures that minimize energy use and undesired products.  Two research efforts at WRRC reflect this vision.  In one, the use of chilled ethanol as a replacement for water in the refining of wheat to starch and protein platforms creates possibilities for an increased number of very-high-value crop-component platforms.  In another, solid phase or cold hydrolysis of starch by enzymes evolved to the task will reduce energy demand for conversion of starch to sugar platforms.

