Value added processing of wheat bran for high soluble fiber production 
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Wheat bran1, one of the underutilized agricultural processing by-products, is rich in dietary fibers. However, the high percentage of insoluble dietary fiber hinders its food application as it compromises both the mouthfeel and health benefit (e.g. Type II diabetes) of the food products compared to soluble dietary fiber. Therefore, increasing the soluble fiber content brings more value added opportunity for wheat bran.

In our study, Alkaline (0.5 M and 1M, material to solution ratio of 1:1 w/v ) and cellulase (1unit/mL, material to solution ratio of 1:1 w/v) pre-treated wheat bran were subjected to extrusion process through a laboratory-scale conical corotating and intermeshing twin-screw extruder with the moisture content of 40% (L/D ratio of 10:1; 4 mm circular die; Plasti-corder Digi-system, PL 2200, Brabender Instruments, Inc., South Hackensack, NJ). SEM analysis indicated that pre-treatment and extrusion process has largely ruptured and distorted the cell wall structure. After treatment, the soluble fiber content was significantly increased (P<0.05) for both alkaline and cellulase treated samples. This was because most of the previously bonded hemicellulose has been released after treatment. HPSEC analysis indicated a similar molecular weight distribution of hemicellulose before and after treatment. In addition, by using hot water soaking, the alkaline treated wheat bran can be easily separated into three fractions: cellulose rich fraction (hot water insoluble fraction), lignin rich fraction (hot water soluble, but not insoluble after neutralization) and hemicellulose rich fractions (soluble fiber, mainly arabinoxylan, soluble in the solution after neutralization).
Therefore, the novel processed wheat bran can be either incorporated for high soluble fiber food products or used as a source material to generate cellulose, lignin and hemicellulose rich ingredients. As an example of an industrial application, the use of treated wheat bran as binding agents and stabilisers for aggragated pathway surfaces and for the joints of interlocking paving stones have also been considered in our research.
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