Effect of alkaline extraction agents on wheat bran arabinoxylans gelling capacity 
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Wheat bran is a major source of non-starch polysaccharides, mostly of arabinoxylans (AXs). AXs are characterized by structural heterogeneity, concerning their arabinose to xylose (A/X) ratio, the content of the attached feruloyl groups on polymer chain and their molecular size1. These characteristics have an impact on their physicochemical properties, such as viscosity enhancement, gel forming and emulsion stabilizing capacity. Alkali treatment with NaOH is the most common method used for AXs extraction from cereal brans. However, implementation of intense alkaline conditions might affect the structural characteristics of AXs, i.e., they cause de-estrerification of ferulate residues (FA) and thereby lessen the gel forming ability of the polysaccharide2, which is attributed to FA oxidative coupling3. The main objective of this study was to compare ammonium hydroxide (NH4OH) and sodium hydroxide (NaOH) solutions as extraction media of wheat bran AXs by evaluating their effect on extraction yield, purity and oxidative gelling ability of the extracted AXs. The NH4OH was tested since it can be recovered and reused due to the volatilization of ammonia by slight heating. After de-starching of wheat bran by bacterial α-amylase hydrolysis, AXs were extracted by employing 16 different treatments with NH4OH or NaOH solutions at pH 8.5, 9.5, 10.5 and 11.5 for 2 and 4 hours at 60 °C, using a bran to extraction medium ratio of 1/10 (w/v). The obtained AXs extracts were then subjected to deproteinization (treatment with Fullers earth, and protein precipitation by pH adjustment at 4.5 and 7.0) and removal of low molecular weight substances (dialysis though membranes of 12-14 kDa M.W. cut-off). The purity of the obtained AXs preparations was from 83 to 90%, with extraction yields varying in the range of 0.8-4.3% (g of purified AX/100g of de-starched wheat bran). The gelation capacity of AXs via enzymatic oxidative cross-linking was examined by adding 0.23 PU/ml horse radish peroxidase and 6 ppm/ml hydrogen peroxide into 3% (w/v) AXs aqueous solutions, followed by curing for 24 h at 25oC. Mechanical spectra of the cured polysaccharide dispersions obtained by dynamic rheometry showed that the NaOH-extractable AXs were able to form gels only when extraction was performed under relatively mild alkaline conditions (pH 8.5 and 9.5). Instead, the employment of NH4OH solutions as extraction media resulted in AXs isolates capable of forming gels for all examined preparations. The NaOH-extractable AXs at high pH (10.5 and 11.5) showed the typical behavior of concentrated, viscous polymer solutions at the end of the curing period, probably due to extensive cleavage of FAs from AXs chains. The findings of the present study indicated that the use of a recoverable alkali agent, such as NH4OH, as an alternative extractant for AXs can preserve their oxidative gelling capacity. 
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