Water extractable arabinoxylans from Tacupeto wheat variety: gelling capability, microstructure and rheological properties
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Arabinoxylans are polysaccharides constituted of a linear backbone of β(1-4)-linked D-xylopyranosyl units to which α-L-arabinofuranosyl substituents are attached through O-3 and/or O-2,3 positions of the xylose residues. Some of the arabinose residues are ester linked on (O)-5 to ferulic acid (FA). These polysaccharides have been classified as water extractable (WEAX) or water-unextractable (WUAX)1. One of the most important properties of WEAX is their 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. Furthermore there are physical interactions between AX chains that contribute to the stability of the network3. In the present study WEAX were extracted and characterized for the first time from a Mexican wheat variety (Tacupeto). These WEAX presented a FT-IR spectrum typical of arabinoxylans, an A/X ratio of 0.66 a FA and diferulic acid (di-FA) content of 1.80 and 0.05 mg/g WEAX, respectively. The intrinsic viscosity and molecular weight values for WEAX were 3.5 dL/g and 504 kDa, respectively. WEAX solution at 1% (w/v) formed gels induced by a laccase. Cured WEAX gels registered storage (G’) and loss (G’’) modulus values of 36 and 2 Pa, respectively and a content of di-FA of 0.12 µg/mg WEAX, only traces of tri-FA were detected. Scanning electron microscopy analysis of the lyophilized WEAX gels showed that this material resembles that of an imperfect honey comb.
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