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Abstract This study examined the factors for sorting miscellaneous cereal crops using a rice-sorting
device by analyzing the physical characteristics according to the moisture content. The initial moisture
contents of miscellaneous cereal were 16.3, 19.8, and 16.5%, respectively. The samples were used in the
experiment after drying to five levels. The width, length, and area of the samples increased with
increasing moisture content except for the roundness, and all the prediction models were developed with
a first-order linear equation. The bulk density of Italian millet and sorghum increased with increasing
moisture content, whereas the bulk density of common millet was unaffected by the change in moisture
content. The terminal velocity of the samples increased with increasing moisture content, and a
first-order linear equation was used to develop the prediction models. The measured physical properties
of the miscellaneous cereal crops based on the changes in the moisture content could be expressed
using a first-order experimental model equation. Therefore, the rice-sorting device could be applied to
the terminal velocity, but the other device applying the geometrical characteristics and bulk density was

required to change the design of the process depending on the type of grain.
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Table 1. Measurement results of geometric properties
of miscellaneous grain crop by moisture
content

MC
(%
(w.b.)

6.9

Width
(mm)

Roundness

©)

Area
(ur)

Length
(mm)

2.0516+0.19|1.1573+0.07|1.8609+0.14| 1.4578+0.09

12.5 2.0057+0.26|1.1772+0.13(1.8292+0.24| 1.4587+0.11

Foxtail
millet

14.4 |2.2553+0.21{1.1660+0.12|1.9709+0.20| 1.5546+0.09

17.7 2.2176+0.26|1.187140.14(1.9623+0.23| 1.5424+0.09

19.8 [2.3338+0.28|1.1620+0.11{1.9748+0.25| 1.5917+0.10

6.4 [3.3888+0.37|1.1558+0.142.3373+0.17| 1.9188+0.15

8.8 [3.7784%0.19/1.0879+0.03|2.4079+0.11| 2.0565+0.08

Proso
millet

135 1.0847+0.04

15.0

3.7773+0.22 2.3981+0.11|2.0573+0.08

3.7889+0.24(1.0852+0.03(2.4195+0.17| 2.0520£0.10

16.5
7.4

3.8007+0.30|1.0963+0.06|2.4182£0.17| 2.0584+0.10

4.0316+0.25[3.6268+0.2811.1097+1.40| 1.2706+0.30

9.7 |4.0408+0.273.6536+0.31|11.2317+1.65| 1.2619+0.23

Sorghul

11.9 |4.0445+0.22|3.6975+0.26|11.2767+1.38| 1.3255+0.38

14.0 4.1096+0.22[3.7379+0.27|11.6018+1.31| 1.2758+0.25

16.3 4.1285+0.24[3.7474%0.26|11.7141£1.56| 1.4123£0.70

c=aMC+Db 2

Where, ¢ : Length(m), Width(mm), Area(u?),
Roundness(-)
MC : Moisture content (%(w.b))

a, b : Constants
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Table 2. Coefficients of determination and experimental
constant geometric properties of miscellaneous
grain crop by moisture content

Length Width Area  |Roundness
(mm) (um) (ur) -)

a 1.852 1.156 1.769 1371

Foxtail |y, 0.022 0.000 0.010 0.010
millet

R? 0.807 0.391 0.761 0.869

a 3317 1.161 2318 1.900

Proso b 0.032 -0.004 0.006 0.010
millet

R? 0.740 0.662 0.776 0.708

a 0.012 0.015 0.071 0.014

Sorghum| b 3.931 3.518 10.542 1.149

R? 0.858 0.966 0.931 0.569
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Fig. 1. Variation of bulk density according to the
moisture content of the Foxtail millet.
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Fig. 2. Variation of bulk density according to the
moisture content of the Proso millet.
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Fig. 3. Variation of bulk density according to the
moisture content of the Sorghum.

Table 3. Coefficients of determination and bulk
density of miscellaneous grain crop by
moisture content

Bulk density
(kg/m)
a 289.1
Foxtail millet b 1.808
R? 0.966
3224
Proso millet b 2.685
R? 0.977
a 766.4
Sorghum b 0.686
R? 0.916
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Fig. 5. Variation of terminal velocity according to the
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Fig. 6. Variation of terminal velocity according to the
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Table 4. Coefficients of determination and terminal
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velocity of miscellaneous grain crop by
moisture content

Terminal velocity

(m/s)

a 0.082

Foxtail millet b 2.279

R? 0.959

a 0.058

Proso millet b 2.504

R? 0.993

a 0.081

Sorghum b 5.704

R? 0.826
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