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Dry Milling Process of Barley Kernels

Chul-Kyoon Mok, Sang-Hyo Lee, Hyun-Yu Lee and Young-Jung Nam

Food Research Institute/AFDC, Banwol, Kyongki-do, 170-31, Korea

Abstract

The milling characteristics of barley of various moisture content were investigated
using Brabender Grain Hardness Tester (GHT) to set up the optimum conditions of

dry milling process.

The optimum.GHT clearance were 1/0—1/10 for—10--12 mesh particles, 0/5—0/15
for—124-18 mesh, and 0/-15 for --18 mesh. The grain hardness of barley kernel
increased with moisture content and the grindability, on the other hand, decreased.

The consumed electric énergy in milling increased with moisture content and showed
the maximum value at the moisture content of 14.0494. The optimum conditions
of dry milling of barley were 0/-5 GHT clearance and 12.80% moisture content and
the consumed electric energy was 92.41Kwh for the production of 1,000kg of -18

mesh particles.
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Fig, 1. Pre-condition of barley for milling test.
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Fig. 3. Conditions of the dry milling of barley kernels.
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Table 1. The fraction of various particle size produced by dry milling of the barley

kernels of 6.569% moisture content at various clearance

Fraction(%)

GHT

clearance setting 410 mesh —10--12 mesh —12-+18 mesh —18 mesh
0/-15 0 0 3.08 96. 92
0/-10 0 0.35 7.87 91.78
0/-5 0 0.57 12.50 86.93
0/0 0 1.05 23.55 75. 40
0/5 0 9.53 35.05 55. 42
0/10 0 20. 10 36. 63 43.27
0/15 0 29.53 37.25 33.22
1/0 ] 45.03 30. 86 24.11
1/5 1.02 62. 95 20. 00 16.03
1/10 6.56 69. 35 13.57 10.51
1/15 23. 25 ,62. 92 7.13 6.70
2/0 46. 02 47. 42 3.45 3.11

Table 2. The fraction of various particle size produced by dry milling of the barley

kernels of 8.129; moisture content at various clearance

Fraction(%)

GHT

clearance setting -+10 mesh —104-12 mesh —12-418 mesh —18 mesh
0/-15 0 0.02 4.02 95. 96
0/-10 0 0.37 8.72 90. 91
0/-5 0 0.80 14.92 84.28
0/0 0 1.55 27.23 71.22
0/5 0 8.73 34.38 56. 89
0/10 0 14.45 34.73 40. 82
0/15 0 35.67 32.33 32. 00
1/0 0.15 44. 45 31.58 23.82
1/5 2.15 59. 92 21.08 16. 85
1/10 11.22 62.50 12.70 13.58
1/15 28.87 57.03 7.27 6.83
2/0 53.05 42.05 2.55 2.35
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Table 3. The fraction of various particle size produced by dry milling of the barley

kernels of 10.38% moisture content at various clearence

Fraction(%)

GHT
| “clearence setting  {jomesh  —lo+lzmesh  —l12f18mesh  —Igmesh

0/-15 0 0. 43 6.33 93. 24
0/-10 0 1.02 13.60 85. 38
0/-5 a 1.87 20. 30 77.83

0/0 0 3.37 31.17 65. 46
0/5 0 13.90 32.00 54.10
0/10 0 28.52 33.38 38.10
0/15 0. 08 37.62 31.45 31.15
1/0 0. 30 52.18 26. 52 21. 00
/5 2.52 68.77 15. 08 13.63:
1/10. 13.12 68. 40 9.77 8: 71
1/15 29. 68 59. 08 ..5.93 5.31
2/0 55. 40 39.93 . 2.37 2.30

Table 4. The fraction of various particle size produced by dry milling of the baﬂey

kernels of 12.80% moisture content at various clearance

Fraction(%)
GHT
clearance setting 10 mesh —10+12 mesh —12-+18 mesh — 18 mesh
0/-15 0 0.30 7.88 91.82
0/-10 0 1.30 14.91 83.79
0/-5 0 2.23 19. 24 78.53
0/0 0 8.55 30. 68 60.77
0/5 (] 22.22 37.47 40.31
0/10 0 31. 40, 33.70 34. 90
0/15 0.35 41.45 30.15 27.75
: 1/0 1.90 54.12 24.43 19.55
1/5 6.73 66. 98 13.48 12.47
1/10 16.73 64. 15 10.07 9.05
1/15 $33.38 55. 18 5.83 5.60
2/0 64.75 30.48 2.07 2.70
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Table 5. The fraction of varous particle size prodcued by dry milling. of the barley

kernels of 13.559% moisture content at various clearance

Fraction(%)

GHT

clearance setting —+10 mesh ~10-+12 mesh —12-+18 mesh " — 18 mesh
0/-15 0 2.83 9.37 87.80
0/-10 0 3.80 13.38 82.65
0/-5 0 4.92 20. 33 74.74
0/0 0 6. 65 31.08 62.27
0/5 0 20.55 34.83 43.62
0/10 0.22 32.62 31.88 35.28
0/15 0. 62 41.62 28.77 29. 00
1/0 2.43 56. 48 21.63 19.45
1/5 8.90 63.30 13.97 13.32
1/10 21.23 60.95 8.57 9.25
1/15 42.08 45.73 5.82 6.37
2/0 61.98 31.93 2.57 3.52

Table 6. The fraction of various particle size produced by dry milling of the barley

kernels of 14.049% moisture content at various clearance

Fraction(%)

GHT —
clearance setting 410 mesh —10-12 mesh —12-+18 mesh —18 mesh
0/-15 0 0. 20 12.08 84. 68
0/-10 0 377 18.73 77.50
0/-5 0 9.15 21.47 69. 38
0/0 0 15.77 29.13 55. 10
0/5 0.17 27.63 30.85 41.35
0/10 0.52 42. 47 24.82 32.20
0/15 0.95 48. 00 24.87 26.18
1/0 3.88 57.53 19.13 19. 45
1/5 12.02 61.48 13.72 12.78
1/10 27.13 55. 08 9.17 8.45
1/15 46. 90 42.23 5. 40 5. 47
2/0 67. 47 26. 87 2.33 3.33
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Table 7. The fraction of various particle size produced by dry milling of the barley

kernels of 14.709% moisture content at various clearance

GHT Fraction(9%)

clearance setting +10 mesh —10--12 mesh —12-18 mesh —18 mesh
0/-15 0 2.63 11.83 85.53
0/-10 0 9.05 11.68 73.27
0/-5 0 oo 22.33 67.82
0/0 0 15.32 29.12 55. 57
0/5 0.48 28.85 29.73 40. 93
0/10 0.78 40. 47 26. 65 32.10
0/15 2.32 48.37 24.43 24.88
1/0 5.22 58. 12 17.72 18.95
1/5 16.75 58. 87 12.27 12.12
1/10 28.33 54.19 8.80 8.77
1/15 45. 20 43.33 5. 45 6.02
2/0 67.43 26. 68 2.67 3.22

Table 8. The fraction of various particle size produced by dry milling of the barley

kernels of 15.76% moisture content at various clearance

GHT Fraction(%)

clearance setting 410 mesh —10-+12 mesh —12-+18 mesh —18 mesh
0/-15 0 4.38 , 12.27 83.35
0/-10 0 7.08 19.33 73.58
0/-5 0.07 9.82 25. 47 64. 82
0/0 0.15 15.53 30. 42 53.87
0/5 0.31 28.89 28.92 41.88
0/10 0.92 37.85 27.93 33.42
0/15 1.03 46.77 - 24.28 27.92
1/0 5.25 54.17 20. 40 20. 18
1/5 13.32 58. 90 13.25 14.53
1/10 29. 03 51.18 9.07 9.72
/15 45.12 42.07 5.98 6.83
2/0 65. 50 27.83 2.97 3.73
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Table 9. The fraction of various particle size produced by dry milling of the barley

kernels of 16.199% moisture content at various clearance

GHT Fraction(%)
clearance setting 4 19 mesh ~10+12 mesh ~12--18 mesh —18 mesh
0/-15 0 7.00 11.70 81.30
0/-10 0 9.93 18.98 71.08
0/-5 0 12. 88 22.35 64.77
0/0 0.38 20.07 30. 27 49.28
0/5 1.12 33.15 27.58 38.15
0/10 1.77 45. 68 23.98 28.57
0/15 3.73 50. 98 21.05 24.23
1/0 10.18 56. 00 16. 63 17.18
1/5 20. 58 55. 02 12.38 12.02
1/10 39.28 43. 87 7.85 8.95
1/15 51.94 36. 06 5. 44 6.56
2/0 69. 50 24.22 2.67 3.62
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Fig. 4. Grain hardness of barley kernels in Fig. 5. Consumed electric energy for the dry
various dry milling conditions. milling of 1,000kg barley with various

moisture content.
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Table 10. Consumed‘energy for the dry milling of 1,000kg barley including drying

for the lowering of moisture content

(Kwh)
Moisture content(%)

GHT _ (

clearance setting 4 56 g 13 10,33 12.80 13.55 . 14.04 14.70 15.76 16.19
0/-15 1122.35 399.90 230.23 87.14 106.33 114.93 100.53 88.61 100.07
0/-10 1100.57 391.64 214.72 92.39 88.70 103.61 98.54 82.50. 80.97
0/-5 1090.41 380.60 205.09 72.57 73.98 87.08 88.07 76.0l 82.93
0/0 1080.67 371.20 193.56 68.39 61.42 73.33 70.71 58.81. 65.54
0/5 1070.25 364.60 186.74 52.68 54.39 57.69 59.11 50.73. .54.45
0/10 1066.41 357.18 181.52 46.02 45.37 46.60 50.75 38.38 51.13
0/15 1062.43 354.71 177.22  37.70 38.14 38.94 44.69 32.26 . 38.73
1/0 1057.16 349.90 173.32 26.54 20.28 31.85 34.62 28.07 . 33.32
1/5 1051.84 344.59 167.56 20.42 24.20 23.33 24.97 22.99  26.24
1/10 1047.06 339.61 161.67 14.94 16.49 17.53 18.02 14.21  17.43
1/15 1043.83 335.87 157.86  9.66 10.30 11.73 12.16 9.16 11.42
2/0 1041.24 330.11 153.25 3.87 4.95 559 6.15 539  6.02

Table 11. Consumed energy for the production of 1, 000kg of —18mesh barley powder
from the barley of 12.80 and 13.55% moisture content

(Kwh)
Moisture content(%)

GHT

clearance setting 12. 80 13.55
0/-15 94. 90 121.10
0/-10 110. 26 107. 32
0/-5 92.41 96. 39
0/0 112.54 98.63
0/5 130. 69 124.69
0/10 131.86 128. 60
0/15 135. 86 131.51
1/0 135.75 150. 54
1/5 163.75 182.36
1/10 165. 08 178.27
1/15 172.50 161: 70
2/0 140. 74 140. 60
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