Raman microscopy of native and high-amylose starches.
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Raman microscopy has been used to investigate the changes in starch granule structure which result from natural mutations of starch biosynthesis in maize and peas which result in the formation of high-amylose starches. Studies have been made on isogenic mutants in where the bioactivity of starch branching enzymes has been suppressed. Raman microscopy has been used to image the structure of starch granules in situ in seeds. Visualisation of changes in granule structure throughout the seed provides information on the structure of the granules during growth and development. Raman microscopy has been used to high-resolution mapping of the distribution of branched and unbranched amylosic residues, the orientation of ordered structures within the granules and the extant of ordering (crystallinity) of structure within individual granules, between granules within individual cells, and between different cells within seeds1. Raman microscopy and conventional light microscopy studies have revealed progressive changes during growth in the heterogeneity of the starch granule structure at levels in excess of that previously reported for studies on isolated high-amylose maize starches1. In the case of high-amylose pea starches the studies also reveal and explain the existence of two populations of starches (native and novel) granule structures. The data obtained has been used to discuss changes in the functional and nutritional properties of the high-amylose starches. The methodology used in the present studies can be extended to characterise the structure-functional properties of populations of isolated starches.   
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