Solid State NMR Study of Plasticized Starch 
Oľga Fričová, Mária Kovaľaková, Anton Baran, Viktor Hronský, Dušan Olčák
Department of Physics, Faculty of Electrical Engineering and Informatics, Technical University of Košice, Park Komenského 2, 042 00 Košice, Slovakia
E-mail: Olga.Fricova@tuke.sk
Starch is a promising alternative of petroleum-derived plastics. It consists of two types of α-D-glucose chains, linear amylose and highly branched amylopectin. Double helices of amylopectin form monoclinic and/or hexagonal crystalline lattices depending on the starch source. Crystallinity of native starch is in the range of 15 – 45 %. Starch-based materials are brittle mainly due to strong interactions between starch chains. Hydrophilic low molecular compounds – plasticizers (water, glycerol, urea, etc.) can improve starch mechanical properties. Material known as thermoplastic starch can be obtained by appropriate content of plasticizer and/or plasticizers mixture. However, enhancement of starch chain mobility in the presence of plasticizer might tend to recrystallization (retrogradation) of starch-based materials in time. Urea was found out to prevent starch retrogradation. In this paper, the influence of urea on the structure of starch from different sources is studied using solid-state NMR techniques.  
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