Enzymatic deesterification of ferulated arabinoxylans: effect on gelling capability 
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Arabinoxylans (AX), the main nonstarchy polysaccharides of cereal grains are constituted of a linear backbone of β-(1→4)-linked D-xylopyranosyl units to which α-L-arabinofuranosyl substituents are attached. Some of the arabinose residues are ester linked to ferulic acid (FA)1. AX form highly viscous solutions with gelling capacity by covalent cross-linking of AX chains through dimerization of FA substituents under oxidative conditions. Unlike most polysaccharide gels, AX gelation process and gel properties are governed by the establishment of both covalent linkages and weak interactions which depend on AX structural characteristics2. Even if FA has been considered to be of major importance in the AX gelation, its real contribution has been only investigated by chemical FA deesterifcation of AX3 but to our knowledge, the enzymatic modification of FA content in AX has not yet been reported. In the present study, the production of AX with different FA content without affecting other structural properties was achieved by enzymatic deesterification (feruloyl esterase E.C.3.1.1.73) of AX from a single source. FA content of the resulting AX ranged from 0.82 down to 0.16 µg/mg AX. These AX formed gels at 2% (w/v in AX) presenting storage modulus (G´) values from 79 down to 14 Pa. The relation between AX initial FA content and the final G’ value of the gels was linear (r2 = 0.98). The mechanical spectrum of 2 h laccase-treated AX solutions was typical of a gel with G’ prevailing over the loss modulus (G’’), G’ being independent of frequency whereas G’’ was highly dependent on frequency. The enzymatic modification of FA content in AX clearly confirmed the central role of FA in the gelling capability of AX and on the rheological properties of the network obtained. 
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