Gels of ferulated arabinoxylans extracted from distillers dried grains with solubles: Rheology, structural parameters and microstructure 
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One of the major by-products of the bioethanol production is the distillers dried grains with solubles (DDGS). Maize is one of the main sources for the production of this biofuel. In this way, dietary fiber represents the principal fraction of DDGS, which could be a potential source of added-value biomolecules such as ferulated arabinoxylans (AX). AX can form gels through dimerization of ferulic acid under oxidative conditions1,2. Covalently cross-liked AX gels present important hydration properties and absence of pH or electrolyte susceptibility3. These gels present several potential applications, ranging from the food to pharmaceutical industries. The gelling capability and gel properties of AX depends on their structural characteristics (ferulic acid content, A/X ratio, molecular weight)4. In the present study, AX extracted from DDGS (DDGAX) were gelled and the gels were studied in terms of rheology, structural parameters and microstructural characteristics. The DDGAX formed gels at 2% (w/v) induced by laccase. The values of G’ and G’’ for DDGAX gels were 767 and 0.88 Pa, respectively. The tan δ (G’’/G’) value calculated at the end of gelation was 0.001. The mechanical spectrum and strain sweep of DDGAX gel presented the typical behaviour of a solid-like material. The gels swelling ratio (43 g water/g DDGAX) suggests the formation of a compact polymeric network which decreased the water uptake of the gel. DDGAX gels present an average mesh size value of 96 nm. The surface of the gels was analysed by scanning electron microscopy observing a heterogeneous microstructure resembling an imperfect honeycomb. These results indicate that AX from DDGS form elastic and macro porous gels presenting a microstructure with irregular pore sizes. 
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