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Figure 15: Proposed model for maize bran cell walls. (Saulnier & Thibault, 1999).

Phenolic acids have been identified as being involved in covalent crosslinks within the cell
wall. Cell wall arabinoxylans of the Poaceae may be esterified with phenolic acids such as p-
coumaric and ferulic acid (Nishitani & Nevins, 1989; Saulnier, Vigouroux & Thibault, 1995;
Ng, Greenshields & Waldron, 1997). Ferulic acid has the ability to couple oxidatively to
another ferulic acid of an arabinoxylan to form a diferulate crosslink. The formation of
phenolic crosslinks is dependent on the synthesis of the phenol-bearing arabinoxylan, the
presence of peroxidase enzyme and a supply of hydrogen peroxide or an equivalent oxidising
agent (Fry, 1988). Therefore it may be assumed that in general, oxidising conditions could
promote formation of phenolic or specifically, ferulic crosslinks. Hypothetically, phenolics-
mediated crosslinking of proteins within the cell wall is considered possible. It has been
suggested that dimerisation may occur between tyrosine residues in proteins and ferulic acid
residues on arabinoxylans (Bacic, Harris & Stone, 1988). From a study of oxidative gelation
of wheat flour pentosans, Hoseney and Faubion (1981) suggested that the esterified ferulic

acid may be crosslinked to the sulphydryl group of cysteine residues in proteins (see Figure
16).

It could be hypothesised therefore, that the cooking process, which is conducted in the
presence of oxygen, could lead to the formation of such ferulic acid crosslinks between
proteins and arabinoxylans and in so doing, bring about adhesion between proteins and the

cell wall. Removing the outer layers of the grain would reduce the amount of cell wall
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