Bran in bread: A review of the mechanisms by which inclusion of bran affects loaf volume and bread quality
GM Campbell

Addition of bran and other sources of dietary fibre to bread tends to give decreased dough strength and loaf volume, impaired crumb structure and reduced crumb softness.  These adverse effects can be alleviated by combinations of extra water, gluten, oxidants, surfactants, fat and lipoxygenase, and by prehydration or modification of the bran.  Potential mechanisms by which bran exerts its deleterious effects have been proposed, of which the major ones are: dilution of the gluten protein, mechanical disruption of gluten films, and starch gelatinisation at a lower temperature during baking (as a consequence of the increased water availability) giving less oven spring and lower loaf volumes.  Additional mechanisms proposed include foam destabilisation by fatty acids and other small molecular weight compounds, reduction of fat levels by lipase activity, preferential removal of beneficial lipid fractions by absorption or hydrolysis, competition for oxygen by lipoxygenase during dough development, negation of the activity of some oxidising improvers, enzyme activity in the bran, altered aeration during mixing, and altered bubble growth dynamics during proving.  The particle size of the bran mediates its detrimental effect, with smaller particles generally giving finer crumb textures, although not necessarily producing greater loaf volumes or the most appealing or healthy bread.  However the full complexity of the effects of bran within the range of dough formulations and breadmaking processes is not yet understood.

