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Abstract: To investigate the relationships between three-point bending mechanical properties and edible quality of rice, a texture analyzer
was used to determine the three-point bending loads of nine types of rice samples. The cooking characteristics and texture properties were
measured, and the eating quality was evaluated through sensory evaluation. Finally, relationships between three-point bending mechanical
properties and edible quality of rice”grains were-analyzed: The results showed that the bending load at break of rice had a highly significant
positive correlation with its springiness (r = 0.774), an extremely significant negative correlation with its water absorption rate, swelling volume,
and hardness (r-= -0.781, -0.829, and -0.836, respectively) and a positive correlation with its sensory evaluation (r = 0.709). The breaking
deformation of rice had an extremely significant negative correlation with its swelling volume (r = -0.832), a significant negative correlation with
its hardness (r =-0.686), and a positive correlation (not significant) with sensory evaluation. The breaking strength of rice showed a significant
positive correlation with its swelling volume (r = 0.747), and an insignificant correlation with hardness, springiness, chewiness, and sensory
evaluation: The breaking energy of rice exhibited a highly significant negative correlation with its swelling volume (r = -0.765), a significant
negative correlation with its hardness (r = -0.659), a positive correlation with its springiness (r = 0.681), and a positive correlation (not significant)
with sensory evaluation. The grater the three-point bending load of rice was, the better its edible quality became.
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Table 1 Rice samples and the primary physicochemical indices
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Fig.1 Three-point test of mechanical properties
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Table 2 Thickness and indices of three-point properties of rice

RS J&-E Imm AN BAEHImm AR EIMPa #AE5/(N mm)
Jo1l 2.0040.18 15.5045.44 0.3010.07 8.17 2.98
J02 2.0140.13 11.7344.58 0.2240.09 8.13 1.45
JO3 2.2140.07 16.3945.13 0.2610.09 10.81 2.29
X01 2.0140.07 8.03+2.67 0.2020.06 5.61 0.88
X02 1.6040.10 7.9742.03 0.1840.06 17.06 0.88
X03 1.9040.07 8.9842.88 0.1940.04 13.98 0.92
X04 1.9040.10 8.9542.90 0.1440.05 13.83 0.63
X05 1.8740.09 7.6442.37 0.1540.03 10.12 0.60
X06 1.8610.08 8.8443.84 0.1610.07 12.33 0.84
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Fig.2 Water absorption and swelling volume of different rice

samples
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Table 3 Correlations of three-point bending mechanical properties with physicochemical indices, cooking and eating quality, and

texture quality of rice
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