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Hydration Properties of Naked Barley by Kernel Sizes
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Abstract

The hydration characteristics of four naked baley varieties by different kernel sizes were

investigated. The predominant kernel size was 7 mesh, followed by 10 mesh kernel, of which
comprised 86~94% of the total kernel, Diffusion coefficients of naked barleys at 40°C incr-

eased as the kernel sizes decreased. The volume increases of naked barleys were linearly

related to the moisture gain, regardless variety and kernel size.
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Table 1. Percent distribution of naked barley kernels

Kernel size Muanbori Songhak Saessalbori Nulssalbori
(mesh)
13.50 5.62 7.23 4 60
69.95 55.50 52.42 67.36
10 16.26 36.67 38.94 26.90
16 0.29 2.21 1.41 1.14
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Table 2. Dimension of unpolished naked barely

Ke(l;:llel size Length Width L/W Volume = Surface 2area V/S  Kernel weight
esh) (mm) (mm) (mm?) (mm?) (mm) (mg)
Muanbori
6 6.66 3.93 1.70 54.13 71.48 0.76 46.4
7 6.34 3.60 1.76 43.02 61.92 0.69 36.0
10 6.10 6.24 1.88 33.53 52.48 0.64 25.9
16 5.72 2.46 2.32 18.12 35.70 0.51 13.1
Songhak
6 6.04 3.93 1.54 48.59 66. 35 0.73 40.6
7 5.65 3.55 1.59 37.56 55.67 0.67 30.6
10 5.35 3.09 1.73 26.97 44.97 0.60 22.6
16 4.79 2.63 1.82 17.52 31.27 0.56 14.2
Saessalbori
6 6.33 3.81 1.66 48.44 66.21 0.73 42.0
7 6.03 3.44 1.76 37.42 56.04 0.67 31.7
10 5.85 2.93 1.99 26.52 45.18 0.59 23.6
16 5.32 2.44 2.18 16. 58 33.39 0.50 14.3
Nulssalbori
6 7.79 3.84 2.03 60.22 78.16 0.77 48.0
7 7.31 3.52 2.08 47.79 66.91 0.71 37.7
10 6.80 3.13 2.18 35.10 55.04 0.64 27. 4
16 6.75 2.44 2.77 21.07 40.49 0.52 16.3
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Table 3. Moisture gain of unpolished naked barley during soaking at 40°C

Moisture gain(;z—m,) at soaking time(hr)

Variety mesh

MOISTURE GAIN (/i -me, gH20/¢ )

0.5 1 2 4 7 10 15 20 35
Muanbori
0.18 0.23 0.30 0.40 0.52 0.59 0.67 0.73 0.80
0.19 0.24 0.31 0.41 0.53 0.60 0.68 0.73 0.79
10 0.21 0.29 0.37 0.48 0.58 0.66 0.75 0.80 0.89
16 0.36 0.43 0.57 0.71 0.86 0.98 1.09 1.14 1.29
Songhak
0.19 0.26 0.35 0.45 0.53 0.64 0.70 0.75 0.83
0.20 0.26 0.33 0.44 0.55 0.63 0.70 0.76 0.82
10 0.21 0.27 0.36 0.47°  0.59 0.66 0.75 0.79 0.87
16 0.25 0.34 0.43 0.56 0.68 0.75 0.84 0.90 1.00
Saessalbori
0.17 0.24 0.30 0.41 0.52 0.58 0.67 0.72 0.7%
0.19 0.25 0.32 0.42 0.54 0.60 0.69 0.74 0.81
10 0.22 0.30 0.39 0.51 0.62 0.67 0.75 0.80 0.87
16 0.27 0.36 0.48 0.61 0.74 0.81 0.92 0.98 1.09
Nulssalbori
6 0.19 0.26 0.34 0.44 0.54 0.63 0.69 0.76 0.85
0.20 0.26 0.36 0.45 0.57 0.64 0.72 0.78 0.84
10 0.24 0.32 0.42 0.54 0.63 0.72 0.82 0.83 0.92
16 0.35 0.44 0.52 0.69 0.84 0.97 1.09 1.13 1.23
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Fig. 1. Relation between the moisture gain and Fig. 2. Moisture gain at an absorption time of
the square root of the absorption time at 40°C 15min at 40°C as a function of initial moisture:
of unpolished naked barley(7 mesh) content for unpolished Muanbori(7mesh)
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Table 4. Effective surface moisture content(#,)
of unpolished naked barley

Variety Mesh ( gHTd /)
Muanbori 6 0.757
7 0.821
10 0.851
16 0.952
Songhak 0.780
0.821
10 0.848
16 0.851
Saessalbori 6 0.739
7 0.811
10 0.841
16 0.865
Nulssalbori 0.772
0.817
10 0.861
16 0.895

Table 5. The hydration rate parameters of un-
polished naked barley

Variety Mesh (cm /krilin) (gn>2< /1131;:1)
Muanbori 6 0. 02255 1.4672
0.02255 1.4885
10 0.02430 1.5920
16 0.03365 2.5362
Songhak 6 0.02262 1.5276
0.02324 1.5357
10 0.02530 1.5591
16 0.02828 1. 7155
Saessalbori 6 0.02294 1.4252
0.02299 1. 4300
10 0.02643 1. 6070
16 0.03108 1.7238
Nulssalbori 6 0.02303 1.7551
0.02441 1.9027
10 0.02620 1.9512
16 0. 03255 2.2245
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Table 6. Volume inerease of unpolished naked barley during soaking at 40°C

Volume increase(V —V,) at soaking time(hr)

Variety Mesh

INCREASE (V - vo, ml/g)

YOLUME

0.5 1 2 4 7 10 15 20 35
Muanbori
0.14 0.19 0.26 0.35 0.43 0.49 0.50 0.60 0.70
0.15 0.18 0.24 0.33 0.44 0.48 0.54 0.59 0.66
10 0.17 0.23 0.32 0.38 0.48 0.55 0.63 0.66 0.75
16 0.25 0.30 0.41 0.54 0.69 0.79 0.90 0.93 1.00
Songhak
0.15 0.23 0.30 0.39 0.45 0.55 0.61 0.65 0.72
0.16 0.20 0.28 0.37 0.46  0.54 0.60 0.64 0.70
10 0.16 0.22 0.31 0.37 0.49 0.55 0.61 0.65 0.73
16 0.20 0.27 0.35 0.45 0.58 0.6¢4 0.73 0.78 0.85
Saessalbori
0.14 0.18 0.25 0.34 0.43  0.48 0.56  0.62 0.69
0.15 0.19 0.26 0.35 0.45 0.51 0.57 0.62 0.69
10 0.18 0.25 0.33 0.40 0.50 0.57 0.65 0.68 0.73
16 0.21 0.29 0.39 0.50 0.63 0.70 0.78  0.83 0.90
Nulssalbori
0.16 0.20 0.28 0.36 0.47 0.53 0.60 0.65 0.74
) 0.16 0.21 0.29 0.37 0.48 0.55 0.62 0.66 0.73
10 0.20 0.27 0.34 0.44 0.53 0.60 0.66 0.70 0.78
16 0.27 0.32 0.43 0.55 0.69 0.79 0.89 0.94 1.03
osF Tal?le 7. Volume increase rate constant of un-
- polished naked barley
Variety Mesh oy
(ml-min~t2)
oar
Muanbori 6 0.01941
7 0.01951
03 10 0. 02006
16 0.02970
Songhak 0.01960
02 0.02029
10 0.02122
16 0.02477
ot Saessalbori 6 0..01955
0.02012
10 0.02058
- 1 L L L 16 0.02752
° 4 Tl MSE ( :1213 n i/‘26) 20 Nulssalbori 6 0.02063
0.02108
Fig. 3. Relation between volume increase and 10 0.02171
the square root of soaking time at 40°C of un- 16 0.02831

polished naked barley(7mesh) .
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