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Table 1 Results of brown rice extrusion experiment
o KA EE/ % YR/ MPa HRERE R AETE L/ % W S1/N /N 13237

D 29 34.96 57.44 5.80

Al 398 14.2 26.52 iR 29 72.98 88. 54 10. 06
TAH 29 73.08 91.53 10. 69

Ny = 29 33.58 53. 66 5.35

T 739 14.2 25.49 R =] 29 70. 09 85.73 9.85
TEH 29 71.36 87.52 9.98

=] 29 31.77 51.78 5.27

R3S 14.2 21.48 WE 29 69.76 84.38 9.05
TEA 29 70. 85 85.98 9.18
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Table 2 Variance analysis of crushing force of

brown rice with different damages

KB HME SS MS F P

5k 2 19 072.39  9536.20 1500.02 0.000
s 57 362.37 6.36
A1t 59 19 434.76
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Fig.1 Cross-section of brown rice observed by optical microscope
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Fig.2 Cross-section of brown rice observed by scanning electron microscope
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Fig.3 Cross-section of extruded brown rice with different magnification factors
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Microstructure Analysis of Brown Rice Based on Mechanical Force Action

FENG Shuaibo, TIAN Yong, CAO Xianzhou, FANG Kaiwen
(School of Mechanical and Electrical Engineering, Henan University of Technology,
Zhengzhou 450001, China)

Abstract; In order to study the formation and propagation mechanism of stress cracks in brown rice under
mechanical force action, the compressive mechanical properties of brown rice with white heart, white abdo-
men and non-chalky brown rice were measured by TMS-PRO texture analyzer respectively, and the brown
rice were observed by section microscopy before and after the experiment treatment. The results showed that
the compression force that non-chalky brown rice and abdominal brown rice could bear was greater than that
of heart brown rice, but the compression force that non-chalky brown rice and abdominal brown rice could
bear was not significantly different. Analysis of microscopic images showed that discontinuous microcracks
already existed in the normally harvested brown rice grains. After being subjected to mechanical force, con-
tinuous microcracks formed in the brown rice grains and radiated to the epidermis at the center of endo-
sperm.

Key words; mechanical force action; microscopic observation; microcracks



