THermodynamic characteristics of chitin and chitosan depending on source of production and degree of order
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The recovery of waste formed on the processing of crabs is of prime ecological importance. Chitin prepared from shells requires an additional treatment for decreasing its molecular weight. That can be achieved with using microorganisms. To elucidate the mechanism of microbial destruction of chitin and its derivative chitosan it is necessary to know their thermodynamic characteristics and temperatures of physical transitions dependent upon the source of their production and the degree of order. Therefore, we determined in a B-08 MA calorimeter with a static calorimetric bomb the standard enthalpy of combustion (ΔсНо) for six samples of chitin isolated from the shell of acclimatized golden king crab (Lithodes aequispinus), snow crab (Chionoecetes opilio), Korean hair crab (Erimacrus isenbeckii), blue king crab (Paralithodes platypus), red king crab (Paralithodes camtschatica), tanner crab (Chionoecetes bairdi) and chitin from fruit bodies of Oyster mushroom Pleurotus ostreatus, Fr. and afterwards calculated the standard enthalpy of their formation (ΔfНо). The above characteristics were determined for crab chitosan (ZAO “Bioprogress”, Shchelkovo, Moskovsky region, TU 9289-067-00472124-97), “crystalline” chitin (ТU 64-14-170-89) and chitin regenerated from it. Besides, thermochemical characteristics were determined for additionally purified crab chitin of Aldrich Chem. Co (No 41.795-5; No CAS [1398-61-4]) and colloid chitin prepared from it. The heat capacity of some products was measured in the range 80 - 330 K. The enthalpy of their interaction with water was measured at 303 K in a DAK-1-1 calorimeter. The concentration of saturated at 273 K solution of water in polysaccharides was estimated from the enthalpy of fusion of crystallized excess of water over its solubility in polysaccharides. The differential thermal analysis was applied to study physical transitions of the mentioned samples of chitin and chitosan between 80 and 620 K.
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