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Natural unprocessed cellulose and starch are structurally and functionally very weak for a diversified application in food industry. Processing is needed to impart techno-functional properties to biopolymers in designing novel hydrocolloid ingredients1. Process conditions (solvent, temperature) engender structural phase transitions in agro-polymers accompanied by disappearance or appearance of crystallinity, and thus, determine textural attributes of foods2.
Therefore, understanding crystallization behavior as response of heat and water is the key to control the crystal structure of macromolecule systems, and finally to optimize and improve the product performance. Fourier transform infrared spectroscopy and wide angle x‐ray scattering were employed to study the polymorphy and crystallinity of physically treated eucalyptus cellulose (cellulose I), regenerated cellulose (cellulose II), waxy maize starch     (A‐Type) and high‐amylose corn starch (B‐Type). Intrinsic viscosity, average particle size, specific surface area and degree of polymerization were investigated to describe the extent of physico-chemical changes in the polymeric matrices. Furthermore, Young-Nelson´s model was successfully fitted to the sorption isotherm data of cellulose and starch samples, while the dynamic mechanical thermal analysis and differential scanning calorimetry were applied to measure the hydration-dependent thermal transitions. The present work was performed within the Marie Curie STEP ITN project, financially supported by the European Commission through the EU’s seventh framework programme.
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