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Volume of 100% DWF bread is lower than that of 100% CWF bread, although the maximum occurs at 40% DWF (Fig. 2).

Volume is a quality indicator for bread and the loss of volume for DWF breads is consistent with previous work (Boyacioglu & D'Appolonia, 1994). Although total protein is higher in DWF, the fraction of insoluble protein is much higher in CWF (16.0%) than in DWF (8.7%) (Fig. 5). The insoluble fraction is made up of large aggregates of glutenin polymers and is also called the unex- Lipid type distribution is similar between the two flours, with the highest amounts of TAG and TPL (Fig. 6). However, TAG is about 40% higher in DWF, reflecting a higher overall lipid concentration in DWF. This may have a negative effect on quality because increased levels of non-polar lipids tend to decrease the volume of bread (Néron et al., 2004).

Dough: rheological differences

Method: Doughs with varying ratios of DWF and CWF were mixed with a consistograph at 56% hydration for 480 seconds at 60 rpm. Maximum pressure and pressure at 450 seconds were recorded, n=5 for 0 and 100%, n=1 for others. Both pressure measurements increase with increasing amounts of DWF and show an approximately linear trend (Fig. 7), which indicates that the doughs are stiffer with increasing DWF. These results were supported by additional texture analysis using a compression/relaxation test that also found increased stiffness for high-DWF doughs.

Conclusions and perspectives

This work confirmed the lower quality of 100% DWF bread compared to CWF bread by both volume and crumb fineness. While crumb fineness decreases with any amount of DWF, the volume maximum was 40% DWF.

The most important biochemical differences seem to be the higher level of insoluble protein in CWF, which probably leads to a highly structured gluten network, and the elevated TAG in DWF. Both of these differences are expected to lead to a decrease in volume and crumb fineness for DWF bread, emphasizing the previous observation, and which was observed in the bread tests.

Doughs with increasing amounts of DWF were found to be stiffer by both consistograph and compression tests.

This project will continue with the biochemical analysis of mixed-flour doughs. After that step, statistical correlations will be able to identify the how the biochemistry changes the quality of the final product. 

  Durum and Common Wheat in Breadmaking: Structural, biochemical, and rheological relationships to quality Objectives The two major categories of wheat are common (used for bread and other baked goods) and durum (used for pasta). Previous research has shown that using durum wheat flour (DWF) instead of common wheat flour (CWF) for breads leads to lower quality, usually measured by volume. This research expands on those results by comparing the quality of breads made with mixtures of the two flours and by considering crumb structure as well as volume. It also aims to find the underlying causes of the change by looking for biochemical differences between the flours, and by examining the biochemistry and rheology of mixed-flour doughs. Approach • Mixed-flour breads: quality assessment using BIPEA (baguette-style) loaves • Flour: biochemical assessment of DWF and CWF, including proteins, lipids, thiols, sugars, and endogenous enzymes • Mixed-flour doughs: rheological assessment via consistograph and texture analysis (compression/relaxation) Bread: quality differences Method: A standardized baking test (BIPEA) was performed by a trained baker using varying ratios of DWF and CWF; volumes were recorded (n=4 loaves). Scanned images of breads were analyzed qualitatively by false color application and quantitatively by Otsu threshold analysis and particle analysis using ImageJ software, n=3 (Scheuer et al., 2015).
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 2 Fig. 2. Bread volumes with varying ratios of DWF and CWF.
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 3 Fig. 3. False color on gray-scale images of scanned bread slices made with 100% CWF (A) and 100% DWF (B). Blue areas represent air bubbles, while red areas represent crumb.

Fig. 5 .

 5 Fig. 5. Total proteins in CWF and DWF divided into soluble (dark) and insoluble (light) fractions.

  tractable polymeric protein, and the amount of this protein fraction has been correlated with bread volume and quality (Khan & Shewry, 2009).

Fig. 6 .

 6 Fig. 6. Distribution of lipid types in CWF (green) and DWF (blue) (TAG: triacylglycerol, FFA: free fatty acid, DAG: diacylglycerol, MAG: monoacylglycerol, TPL: total polar lipids).
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 7 Fig. 7. Maximum pressure (orange) and pressure at 450 seconds (pink) for doughs with varying ratios of DWF and CWF.
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  Fig. 1. Schema of experimental approach to compare DWF and CWF.