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Fig.2 Appearance and profile of single-level lotus rhizome, Elian No.5
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Table 1  Average size and moisture content of lotus rhizome

i & I ¥ Position of lotus rhizome #/mm Length P /mm Width i /mm Height TR A K # Y Average moisture

& 147 Section one 123.47 73.44 63.61 86.69

% 2 3 Section two 156.17 83.37 71.80 84.88

% 31 Section three 172,82 92.60 75.20 83.23

4 Y Section four 215,61 79.92 68.38 82,78
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Table 2 Compression test result of lotus rhizome flesh
i e 98 FE /N Compressive strength i it / MPa Elastic modulus
#i4r Index 444 bt % T4 biift %
Average Deviation Average Deviation
f) Axia .15 .35 L524
Sh Edge ) Axl_’ll 1.400 0.157 1.339 0.524
21 Radial 1.418 0,188 1.104 0,397
3 . ) Axial 1.283 0,144 1.109 0,447
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Table 3 Stretch test result of joints of lotus roots

34 4 38 1 / MPa

Average tensile strength

125 4 W Ay /N

Average tension

i o FH P4/ mm
Position of lotus rhizome Average diameter
147 Section one 33.21
% 2 4 Section two 38.30
#3 4 Section three 40,13

470.656 0.546
636.252 0.560
690,050 0.551
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Biomechanics of lotus root

XIAO Kexing XIA Junfang CHEN Zilin LAO Shanfeng
ZHU Yinghao ZHOU Hua LU Mengqin

College of Engineering s Huazhong Agricultural University .Wuhan 430070, China

Abstract In order to reduce mechanical injury during harvesting the lotus roots, Elian No.5 with
moisture content of lotus rhizome ranging from 82.78%-86.69% was used. Compression test for lotus
rhizome pulp,segments and the whole lotus, bending and stretch test for joints of lotus roots was con-
ducted with the TMS-protexture analyzer and the RGM-3005 accurate micro-controlled electronic univer-
sal testing machine, The results showed that the compressive strength of lotus rhizome pulp was 0,908 —
1.750 MPa.The elastic modulus was 0.451—2,529 MPa, The values of both compressive strength and e-
lastic modulu of pulp closed to edge were bigger than that of core along the same direction. The value of
elastic modulu along axial was bigger than that of radial in the same segments.indicating that lotus be-
longs to anisotropic materials. The average value of joints” bending strength from the first to the second
was 1.337,1.227 ,and 1.153 MPa.respectively. The average value of joints” stretch strength from the first
to the second was 0.546,0.560,and 0.551 MPa., respectively, There was a positive correlation between
bending force and diameter,stretch force and diameter.It will provide theoretical basis for studying water
erosion parameters of lotus root with digging machine.

Keywords  lotus root; compression properties; elastic modulus; bending strength; stretch

strength; biomechanics
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