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Abstract

Polysaccharides are highly valuable resources for modern industrial applications, being non-toxic and biodegradable. Guar galactomannan (GM) and tamarind seed xyloglucan (XG) were modified using galactose oxidase (GaO), that oxidizes the C6 hydroxyl groups of terminal galactosyl units of these polysaccharides into aldehyde groups, forming hydrogels via hemiacetal crosslinking. In addition, a new route to prepare composite aerogels was demonstrated by entrapment of nanofibrillated cellulose (NFC) in the three-dimensional structure of aqueous GM and XG solutions prior to the enzymatic oxidation, resulting in highly elastic hydrogels. The hydrogels were characterized for viscoelastic and structural properties to see the interaction of NFC with matrix polysaccharides in relation to hydrogels strength. Polysaccharide-based aerogels were formed by replacing the water in the hydrogels with air using lyophilization, which maintained the network of hydrogels. These novel aerogels were evaluated for their mechanical properties and their structure was analyzed using microscopy. Polysaccharide-based hydro- and aerogels have potential in various applications such as drug carriers, water absorbents, scaffold in tissue engineering, and for active food packaging.   
