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 K. C. Huber
School of Food Science, University of Idaho, Moscow, ID, USA
ABSTRACT:  Starch within plants is synthesized in the form of semi-crystalline, porous aggregates or granules (ranging from 1-100 μm depending on botanical origin), and represents a source of renewable, functional biopolymers.  Prior to its use in food, starch is often chemically modified, while in the granular state, to enhance biopolymer properties in accordance with the intended application or end-use.  Using probes in conjunction with various types of microscopy (i.e., confocal, fluorescence, electron), pores present at the external granule surfaces of select cereal starches (corn, sorghum, wheat, etc.) were elucidated to be openings to channels leading into the granule interior.  These microstructural features were shown to influence patterns of starch chemical modification (both at the granular and molecular levels) by providing a direct path for chemical modifying agents to access the starch granule interior and matrix.  Factors such as the extent of granule hydration/swelling, reagent type (as a function of reactivity), and the presence of granule-associated proteins lining channel structures all influenced the permeability of the granule matrix to chemical modifying agents.
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