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Breakage Percentage of Isfahan Rice during Milling operation and its Relationship with 
Rough Rice Mechanical properties 

S. H. Hoseinian, M. Sadeghi, A. Hemmat 
Absract 

During milling operation different forces are applied to the rice kernels that could cause grain breakage. 
Mechanical properties could be an appropriate predictor of this breakage. In this research the relationship 
between the breakage percentage and basic rough rice mechanical properties (fracture force, maximum 
bending stress, fracture energy and specific fracture energy) was investigated for three common rice 
cultivars (Sazandegi, Sorkheh and Nogaran) in Isfahan province. The mechanical properties were 
obtained by means of three-point bending test. The rice samples were whitened by two laboratory rice 
miller types (abrasive and frictional types) at different moisture contents. The experiments were carried 
out with factorial layout in a completely randomized design. Results showed that among varieties there 
was a negative linear correlation between rice breakage percentage and all measured mechanical 
properties. The rice breakage percentage increased by a decrease in bending strength. However, this 
relationship depended on the rice mille type. The fitted regression equation had a higher R square in 
frictional rice miller compared with abrasive type. At different moisture contents, there were better 
significant relationships between rice breakage percentage and the mechanical properties in frictional rice 
miller compared to abrasive rice miller. In abrasive rice miller, applied forces are lower than the grain 
breakage strength; therefore, the variation in bending resistance could not explain the rice breakage 
percentage in an abrasive rice miller. 
Keywords: rough rice, brakage, mechanical properties, abrasive and frictional rice miller, three-point 
bending loading 

 


