Arabinoxylans microspheres: structural and textural characteristics
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Arabinoxylans (AX) are important cereal non-starch polysaccharides constituted by a linear backbone of -(1→4)-linked D-xylopyranosyl units to which -L arabinofuranosyl substituents are attached through O-2 and/or O-3. Some of the arabinose residues are ester-linked on (O)-5 to ferulic acid (FA)1. One of the most important properties of AX is the ability to form gels by covalent cross-linking involving FA oxidation by either chemical or enzymatic free radical-generating agents2. This oxidation allows the coupling of AX chains through the formation of dimers and trimers of FA (di-FA, tri-FA), generating an aqueous three-dimensional network. The content of covalent bonds in the gel is determined by the extent of oxidative coupling of FA and can be quantified by the formation of di-FA and tri-FA3. Recently, the formation of laccase induced AX microspheres has been reported for the first time4. However, the structural and textural characteristics of AX microspheres have not been yet reported. In this study, maize bran arabinoxylans (MBAX) presenting gelling capability were used to prepare MBAX microspheres which were then investigated in terms of their structural and textural characteristics. Laccase induced cross-linking process was monitored by storage (G') and loss (G'') moduli changes in a 4% (w/v) MBAX solution. The G' and G'' values at the plateau region were 215 and 4 Pa, respectively. After gelation, the dimers of ferulic acid content decreased from 0.135 to 0.03 µg/mg MBAX, suggesting the formation of ferulated structures unreleased by mild alkaline hydrolysis. MBAX microspheres presented an average diameter of 531 µm and a swelling ratio value (q) of 18 g water/g MBAX. The structural parameters of MBAX microspheres were calculated from equilibrium swelling experiments presenting an average mesh size of 52 nm. Microstructure and texture of dried MBAX microspheres was studied by scanning electron microscopy and nitrogen adsorption/desorption isotherms, respectively revealing the presence of mesoporous and macroporous through the network structure.
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