Image analysis of cell size distributions in bread products to assess the effect of flour properties and process conditions.
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Bubbles are fundamentally important in the production of bread and analysis of crumb structure is commonly included within assessments of final product quality.  Visual assessments are widely used, but image analysis has now been adopted by many companies to provide objective measurements of cell size and crumb fineness.  One of the most widely established systems is the C-Cell instrument, which enables measurements to be made on a standardised basis.  In addition to its use for quality control and product development, this system has been used for official trials of wheat varieties in the United Kingdom and United States to compare the effects of each variety on aspects of bread crumb structure such as the average cell diameter.

In this work, a C-Cell instrument has been used to measure the effects of wheat varieties and processing conditions on the cell size distribution.  An advanced edition of the software was used to export measurements of individual cells and to plot histograms of size distributions.  This additional information is of potential value to researchers and product developers for more detailed characterisation of product structure and to study the mechanisms of structure formation.

Bread was produced using the Chorleywood Bread Process.  Measurements were made for loaves prepared using flours milled from several U.K. wheat varieties of differing protein strength.  Further measurements were made for loaves prepared using doughs mixed under different combinations of pressure and partial vacuum.  The use of elevated pressures towards the end of mixing resulted in a broader range of cell diameters and a larger average cell size.

The work demonstrates the capability of standardised image analysis measurements to make objective assessments of ingredient and processing effects on bread structure.  Measurements of average cell characteristics provide simple quantitative measurements for use in quality control and additional assessments of full size distributions provide more detailed information for research and product development.

