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Fundamental Studies on the Post-Harvest Process
of High Moisture Content Wheat (Part 1)

— First-Step Drying of High Moisture Content Wheat —

LU Daxin, Shuso KAWAMURA and Kazuhiko ITOH

(Laboratory of Agricultural Process Engineering, Faculty of Agriculture,
Hokkaido University, Sapporo, Japan)
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Table 1 Initial Moisture Contents

2 FBHEOESE (%)
Table 2 Component Analysis (%)

VRS wh kot SATH WEM W BY

34.3  47.4 327 13.9 4.8 0.5 0.8
31.8 47.0 35.9 12.3 3.3 0.5 1.0
29.3 485 38.0 6.1 6.4 0.3 0.6

K5y (%wb)
FrIN FHfE 2N A
A 34.3 33.4 35.1
B 31.8 31.4 32.5
C 29.3 28.6 30.1
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Fig. 2 Drying Rate Curves
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HLTz,
D. &R AE
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Table 3 Data of Different Drying Conditions

BUEEE  HEELY éﬁ\ﬂﬂﬂ ST ST A B % 3 RRCL 7
hoOR E R BORE OENEE UAS SkE RROKG gk wglE o®  ®
&5 (0 o (°C) o (%) Gewb)  (%db)  (%wb)  (%6db) (h) (%db/h)
A—30 30 0.7 314 275 72 34.3 52.3 15.9 18.8  18.83 1.77
B—30 30 29.2 304 26.1 54 32.4 48.0 16.3 194 12.72 2.24
C—30 30 29.8  30.2  25.4 64 29.5 41.8 16.0 19.0  11.92 1.91
A—40 40 39.5  40.0  27.9 61 35.1 54.2 16.3 19.4 7.17 4.85
B—40 40 39.3  39.7  27.0 57 32.5 48.1 16.2 19.3 5.92 4.86
C—40 40 39.3 396 26.6 68 29.5 41.9 16.0 19.0 5.70 4.02
A—50 50 49.3  49.8 269 66 35.0 53.8 16.0 19.1 4.15 8.38
B—50 50 49.1 496 26.8 60 32.4 47.8 16.2 19.3 3.67 7.78
C—50 50 48.5  49.0  25.6 59 29.5 41.9 16.0 19.0 3.25 7.05
A—60 60 58.2  58.8  27.4 68 34.8 53.3 16.0 19.0 2.83  12.13
B—60 60 58.2  58.9  27.0 63 32.1 47.4 16.2 19.4 2.50  11.20
C—60 60 58.0  58.6  26.5 54 29.4 41.7 16.1 19.2 2,17 10.37
A=T70 70 67.1  67.9  28.4 66 34.6 52.9 16.1 19.3 2.15  15.65
B—70 70 67.4  68.1 28.0 58 32.0 47.1 16.1 19.1 1.82  15.41
C—70 70 67.2  67.7  24.7 54 29.4 41.6 16.2 19.4 1.50  14.80

R4 AERBAOEIRE & faE

Table 4 Relative Humidity and Saturation Deficit in the Drying Chamber

AR AL TN THENER fEEAS AR f = FHIR R

0 (%6wh) (ke/kg’) (%) (ke/kg’) (%db/h)
34.3 0.0168 63 0.0023 1.77

30 31.8 0.0116 43 0.0037 2.24
29.3 0.0132 50 0.0033 1.91
34.3 0.0147 32 0.0058 4.85

40 31.8 0.0129 28 0.0063 4.86
29.3 0.0152 33 0.0055 4.02
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Table 5 Hue and Whiteness of the Kernel

o 2B R MRk ST A5 PR = H
REES ¢C) (%wh) (%adb/h) - = - 5 E
A—30 30 34.3 1.77 52.6 6.8 16.6 13.4
A—40 40 35.1 4.85 52.7 6.9 16.7 13.5
A—50 50 35.0 8.38 53.2 6.6 16.7 13.6
A—60 60 34.8 12.13 53.4 6.7 16.8 13.9
A—70 70 34.6 15.65 53.7 7.0 17.3 14.0
B—30 30 32.4 2.24 51.5 6.2 15.6 13.3
B—40 40 32.5 4.86 52.8 6.3 16.4 13.5
B—50 50 32.4 7.78 53.4 7.0 17.3 13.6
B—60 60 32.1 11.20 54.5 7.2 17.8 13.7
B—170 70 32.0 15.41 55.5 7.1 18.4 13.9
C—30 30 29.5 1.91 51.5 6.6 16.4 13.3
C—40 40 29.5 4.02 52.5 7.0 17.0 13.4
C—50 50 29.5 7.05 53.1 7.3 17.5 13.5
C—60 60 29.4 10.37 54.2 7.5 18.1 13.7
C—170 70 29.4 14.80 54.9 7.5 18.8 13.8
B EaE 2V S Z En% 0, hize
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B Ik 5 | 29.3%wh
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Fig. 4 Hue (a*) of the Kernel
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Fig. 5 Hue (b*) of the Kernel
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Fig. 6 Whiteness of the Kernel
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Table 6 Vigour Rate and Germination Rate

0 ewb) (%) (%)
A—30 30 34.3 89 92
A—40 40 35.1 90 93
A—50 50 35.0 89 93
A—60 60 34.8 88 94
A—T70 70 34.6 84 89
B—30 30 32.4 91 96
B—40 40 32.5 87 94
B—50 50 32.4 89 93
B—60 60 32.1 85 92
B—70 70 32.0 87 91
C—30 30 29.5 91 97
C—40 40 29.5 88 95
C—50 50 29.5 90 94
C—60 60 29.4 87 95
C—170 70 29.4 89 94

B YH7KSy 1 34.3%wh
DRIk @ 31.8%wh
B RSy 1 29.3%wb

30 0 50 60 70
BWEEE (C)

@7 & F FE

Fig. 7 Germination Rate
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Table 7 Amylogram Characteristics and Gluten Content

B ool oM b BEME Trv—7

KRBT BRRE kS LREE BREAEE BREE BREE S v Y BREREERE
Q) (%6wb)  (%db/h) Q) ) (BU) (BU) (%) (%)
A—30 30 34.3 1.77 61 87 500 290 21.8 7.3
A—40 40 35.1 4.85 61 92 800 310 19.9 7.0
A—50 50 35.0 8.38 61 92 800 280 18.9 6.8
A—60 60 34.8 12.13 61 92 930 310 18.7 6.7
A—170 70 34.6 15.65 61 93 860 280 17.9 6.4
B—30 30 32.4 2.24 61 92 780 270 20.7 7.3
B—40 40 32.5 4.86 61 92 810 260 20.3 7.1
B—50 50 32.4 7.78 61 93 880 280 20.2 7.1
B—60 60 32.1 11.20 61 92 830 290 20.2 7.1
B—70 70 32.0 15.41 61 92 820 300 20.1 7.0
C—30 30 29.5 1.91 61 91 730 290 20.4 7.5
C—40 40 29.5 4.02 61 93 800 260 20.4 7.4
C—50 50 29.5 7.05 61 92 790 280 19.9 7.4
C—60 60 29.4 10.37 61 93 850 260 20.3 7.3
C—70 70 29.4 14.80 61 92 840 240 17.7 7.2

950 r BIkST 1 34.3%wh
900 |- SRS 1 31.8%wh
B Ik 1 29.3%whb

5800 |
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Fig. 8 Maximum Viscosity
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Fig. 9 Dry Gluten Content
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Summary

The drying system, including first-step drying,
temporary storing of semidried wheat and final
drying, is of great importance to the post-harvest
process of high moisture content wheat in Hok-
kaido. To develop wheat production in Hokkaido,
an optimum drying system, especially in the stages
of first-step drying and temporary storing is needed.
In this study, the relationship between first-step
drying conditions and end-use qualities of the wheat
was studied. Samples of initial moisture contents
(w.b.) of 34.3%, 31.8% and 29.3% were dried to
169% moisture content with airflow temperatures of
30, 40, 50, 60 and 70°C. The items of wheat quality
investigated were hue and whiteness of the kernel,
germination rate, amylogram characteristics and
gluten content. The results are as follows :

A. The redness and yellowness of the kernel in-
creased as the airflow temperature for drying
was increased.

B. The whiteness of the kernel was greater the
higher the airflow temperature and the higher
the initial moisture content of wheat were.

C. The germination rate decreased with higher
airflow temperatures and higher initial moisture
contents of wheat.

D. The results of amylogram characteristics
showed that the maximum viscosity increased
as the airflow temperature rose from 30°C to
50°C, and decreased with airflow temperatures
of over 60°C. Maximum viscosity was obser-

ved at airflow temperatures from 50°C to 60°C.

. The gluten content decreased as the airflow

temperature and initial moisture content of

wheat increased.

. The results of germination tests and amylo-

gram characteristics indicated that an airflow
temperature of about 30°C is not suitable for
drying wheat with an initial moisture content
of over 34%.



