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Abstract

The physical properties of wheat kemels were determined as a function of moisture content to optimize the design
of equipment for post-harvest management. Several properties, including bulk density, dynamic repose angle, one
thousand-kermel weight, specific gravity, length, width, thickness, and area of two wheat cultivars (Baekjjung: B
and Jogyeong: J ), were studied in the moisture range from approximately 9% to 30% wet basis. As moisture
increased, length increased linearly from 6.42 to 7.20 mm (B) and 8.71 to 9.15 mm (J), width increased from
2.90 to 3.49 mm (B) and 4.12 to 4.43 mm (J), thickness from 2.94 to 3.20 mm (B) and 3.29 to 3.63 mm (J),
and area from 14.13 to 19.44 mm’ (B) and 27.75 to 31.25 mm’ (J). Additionally, the dynamic repose angle and
one thousand-kernel weight increased linearly from 46.3° to 54.0° (B) and 46.3° to 54.5° (J) and from 32.26 to
41.51 g (B) and 45.30 to 63.07 g (J), respectively, as the moisture content increased. Based on the experimental
measurements, only the bulk density and specific gravity decreased from 754.0 to 664.1 kgm'3 (B) and 776.1 to
660.0 kgm'3 J) and from 1.2950 to 1.2265 (B) and 1.3379 to 1.2671 (J), respectively, as moisture content increased.
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Table 1. Drying time & moisture content
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A #9119 Aol 2 YepA. Eat, 1244 0.2 Kol

Aim of moisture content (%, wet basis)

Contents
9% 11% 13% 16% 19% 0% 25% 28%
Moisre confen Backijung 96 110 131 155 193 02 262 296
(%, wet basis) Jogyeong 105 117 140 165 208 233 2556 287
Drying tine Backjjung 155 145 145 95 70 55 45 0
() Jogyeong 230 220 215 135 70 60 30 0

Table 2. Physical properties of wheat with respect to moisture content

Contents Kkk dkk dkk
- Bulk den51ty Dynamic repose angle Specific gravity 1,000-kernel weight
Cutivars N Somet (segm’) 0 ©
296 664,110,532 54.0+0,00° 1.2265+0.01° 4151£030"
262 670.80.22° 54.0+0,00" 1.238040.01° 41474042"
02 680.7+1.93° 54.040.00" 1.2667+0.02° 30.65+0.24°
193 693.0£1.56" 54.040.00" 12723+0.01° 37.6240.81°
Baekjjung ) ‘
155 T42.440.75° 50.040.00 1.2919+0.02° 35.54+0.24
13.1 750.140.65" 49.7+0.58 1.2904+0.01° 34.98+0.50"
11.0 751.340.79" 483+1.15° 1.2974+0,00° 32.59+0.98°
9.7 754.00.33" 463+1.53° 1.2950+0.02° 32.26+0.10°
287 660.0+2.05° 54.540.71° 126710.02" 63.07+0.30°
256 665.2+1.65° 54520.71° 1.2921+0.00° 54.79+0,04°
233 702.9+2.14" 54.040.00" 130354003 52.80+0.34°
208 752.0+2.14™ 54.020.00° 13125:0.02 48674023
Jogyeong " X "
165 754.5+1.08" 50.3+0.58 1.3242+0.03 46.55+0.62°
14.0 763.92.07° 49.0£1,00° 1.324020.02% 45.90£0.20'
17 774242.40" 473£15%° 133014004 45.5240.10®
105 776.1£3.74° 46.3+0.58° 1.3379+0.00° 453040.15¢

“Significantly different at the p<0.05, p<0.01 and p<0.001, respectively.

"MeantSD (n=3 except of bulk density:5). Means followed by the same letter in the same row are not significantly different.
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Fig. 2. Effect of moisture content on bulk density.
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Fig. 3. Effect of moisture content on dynamic repose angle.

Table 3. Geometric properties of wheat with respect to moisture content

Contents
Clivars Moisture content Lengthm (mm) Width™ (mm) Thickness™ (mm) Area” (mm’)
(%, wet basis)
296 7.20£025"" 349024’ 320£0.13° 19.44£1.52°
262 7.08£0.34° 338:022" 3.18:0.13" 18.38+1.75"
02 6.80£0.36" 3.2840.39" 3.17:0.17° 17.00£2.23¢
Backiung 193 6.66i0.52: 3.18ir0.21; 3.0840.17° 16.39+1.56"
155 6514045 3.000.14 3.020.17° 14.74+1.07°
13.1 6.5020.28° 3.01£0.15° 3.0140.15° 1484117
110 6.42+043" 2.96£0.14% 2.99+0.15¢ 1447104
97 6.42+0.40" 2.90:0.17 2.94+0.18° 14.13:1.11°
287 9.15+0.44° 4.43£030° 3.63:0.15° 31.2543.40°
256 9.14+0.38° 433027 3.580.13" 30472.98"
233 9.15£0.70° 426£039" 35740.16" 30.25+4.39"
Jogseong 208 9.114038" 4.2610.25% 3.51i0.13: 30.04i2.57”f
165 9.00:0.32" 422:020° 3.46+0.14 29.34+1.88°
140 8.731042° 4204021° 3.4440.14° 28.36+2.26"
117 873:028 4212020° 330:0.14° 28.46+191°
105 8.71+0.34° 4.1240.18° 329+0.14° 27.75+1.82°

%k

“Sigmﬁcantly different at the p<0.05, p<0.01 and p<0.001, respectively.

"MeantSD (n=5). Means followed by the same letter in the same row are not significantly different.
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