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Abstract

Water soluble fractions (WSF) of wheat bran treated with thermal processes such as autoclaving,
microwaving and extrusion were characterized to investigate the structural response of plant cell wall
to thermal and mechanical energy. From the chemical analysis and gel filtration chromatography of
WSF, gelatinization of starch was found to be the primary solubilizing mechanism of wheat bran,
followed by the structural disintegration of fibrous non-starch cell wall materials. It was also found
that extrusion process resulted in degrading relatively higher molecular weight non-starch polysaccha-
rides from the cell wall. GC analysis of water soluble non-starch polysaccharides indicates that the
arabinoxylan residues of cell wall are the most susceptible site to thermal treatments studied. In
particular, the degrading degree of cell wall of wheat bran is the most significant for extrusion accom-

panying both high temperature and high shear.
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Table 1. Chemical composition of water soluble frac-
tions of wheat bran (dry bsisis % w/w)

Treatments*
Components
RAW AU+DR MI+DR EX
Carbohydrates
Total sugars 324 55.9 62.5 68.9
Starch 36 311 309 419
Free sugars 32.0 26.6 386 19.1
Protein 17.1 15.1 102 79
Ash 19.3 134 9.1 8.1

*Raw: raw; AU+DR: autoclaved and drum dried; MI+
DR: microwaved and drum dried; EX: extruded. The de-
tails are presented elsewhere®
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Fig. 1. Sepharose CL-4B gel filtrztion of water soluble polysaccharides(WSP) and non-starch water soluble polysa-

ccharides(WSNSP) of wheat bran
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Table 2. Neutral sugar composition (%) of water soluble polysaccharides (WSP) and water soluble non-starch

polysaccharides (WSNSP) of wheat bran

WSP WSNSP
Sugars .
RAW AU+DR  MI+DR EX RAW AU+ DR '\/[I + DR EX
Arabinose 550 5.70 3.85 521 1351 18.05 13.24 19 61
Xylose 742 9.35 6.58 8.52 15.63 29.97 23.09 32.28
Mannose 0.77 0.39 0.27 0.18 0.63 0.84 0.71 0.61
Galactose 3.11 433 3.23 1.28 9.57 591 5.87 4.03
Glucose 7.04 46.61 63.32 87.25 3.87 6.74 8.94 6.86
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