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  Mechanical properties of endosperm = Indicator of easyness of endosperm to be reduced into flour Ductile Fragile EBA depends on vitreousness For a same hardness class and a same vitreousness level, some varieties deliver flour more easily Endosperm texture strongly affects milling behaviour but not the milling efficiency • Milling energy to reduce endosperm into flour depends either on hardness and vitreousness • Hardness determines the free starch granule in flour whereas vitreousness is more influential for the flour/farina ratio • Vitreousness impacts on mechanical properties of hard endosperm : fragile to ductile • Molecular markors are available for hardness : PIN • Which factors are involved in the modulation of the endosperm reduction rate? Breaking stage leads to cellular fractionation of the aleurone layer and hard wheat flours are more enriched in aleurone cell content • Aleurone enrichment in flour depends on the mechanical properties of hulls (extensibility) • Mechanicals properties of hulls exhibit a large variabilty • At molecular level, hulls extensibility could be related to the degree of arabinoxylans crosslinks Predicting the Milling Quality • Several influencing factors affect milling operations, milling yield and flour purity • Influencing factors may interact • All these factors must be taken into account to develop a milling test. 2. Development of a New Test Mill Aims -To predict the milling quality of wheat cultivars from less than 1kg -To describe the wheat milling behaviour : Break flour yield, reduction flour yield, bran finishing, flour purity, … -To obtain a flour whose quality allows to conduct subsequent tests: rheology, breadmaking test, stages B1 and B2 with flour extraction 180 µm,  2 Reduction stages CL and C  5 end-products: break flour, reduction flour, large and fine brans and shorts.
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Summary

• Milling quality is a key factor within the cereal chain • There exist large differences of milling quality among wheats: cultivars, endosperm texture, growing conditions,…

• Establishing the structural basis of milling efficiency needs a multiscale approach in order to take into account several factors : morphological, anatomical, mechanical, biochemical, ….

• Recent data highlights some grain properties as crucial factors : hulls extensibility, endosperm breakage ability

• A new Lab-Mill has been developped to propose a fast screening system to answer breeders demand as well as for grading systems and millers requirements.