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Soaking and Drying Characteristics of Grains and Legumes
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Abstract

Soaking and drying were studied for seven grains and legumes including glutinous rice, brown rice, glutinous brown
rice, glutinous barey, Seoritae, Heuktae and red bean to improve taste of cooked mixed grains and make easy
to cook them. Seoritae and Heultae showed the highest water absorption and the rest were in the order of glutinous
barley, glutinous rice, milled rice, brown glutinous rice, brown rice, and red bean. In regards with water absorption
index by soaking temperature, the higher the temperature showed, the more water absorption and the shorter time
to reach the water absorption balance, the more grinding legumes. showed the more water absomption and the shorter
time to reach to the water absorption balance. The soaked samples were dried at room temperature 30TC, 50 T,
and microwave 300 W, 700 W and 1000 W power. As a result, 700 W drying method by microwave can dry samples
in the shortest time without damage to the samples. Therefore, it was considered as the best pretreatment conditions
for mixed grains to dry with 700 W microwave after one-hour soaking at 30T.
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Table 1. Proximate composition and amylose content of grains
and legumes

. Crude Crude Crude
Sample  Moistuwre(%) 1 vcin(%)  lipid(%)  ash(%)

GR”  1240:006 747:005 038+001 0494004 5.85:0.08
BR  1287:055 804:020 196:0.18 134:002 19.57+0.16
GBR  1396:048 882:030 242:034 1411008 6.83+0.07
GB  1052:021 7.66£022 105:0.03 079003 930+0.37
SE 1027+004 3624+006 189+095 4.88+0.04 191+0.04
HE 10174008 3824:0.13 182:087 4.64:0.10 2.13:0.12
RB  14.30:006 1888:058 0.64:005 338:0.01 1477+0.09

YGR: glutinous rice, BR: brown rice, GBR: glutinous brown rice, GB: glutinous
barley, SE: Seoritae, HE: Heuktae, RB: red bean.

Amylose(%)

Table 2. Differential scanning calorimetric characteristics of
grains and legumes

Sample  Tio('C)” Tp(C) AHQg To(CT) Tp('C) AHxfg)
GR” 658 738 101 93.6 96.0 02
BR 63.0 70.8 7.4 B3 1003 13
GBR 636 76 105 93.5 94.1 02
GB 65.2 706 7.1 936 95.7 04
SE 76.5 814 12 934 1010 40
HE 76.7 815 13 934 1014 41
RB 614 79 59 93.5 9.1 05

>1",0( C): Ist Onset temperature, T1p(°C): 1st Peak temperature, AHI(J/g): 1st Crystal
melting enthalpy, T:0(C): 2st Onset lefmperature, Top(C): 2st Peak temperature,
AH; (Jfg): 2st Crystal melting enthalpy, GR: glutinous rice, BR: brown rice, GBR:
glutinous brown rice, GB: glutinous barley, SE: Seoritae, HE: Heuktae, RB: red
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Fig. 1. Water absorption curve during soaking of grains and

legumes at room temperature(A), 30 C(B) and 60C(C).

GR: glutinous rice, BR: brown rice, GBR: glutinous brown rice, GB: glutinous barley,
SE: Seoritae. HE: Heuktae. RB: red bean.
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Fig. 2. Water absorption curve during soaking of divided legumes
at room temperature(A), 36 CB) and 60 T(C).

SE(1): hulled Seoritae, HE(1): hulled Heuktae,

SEQ2): Seoritae of 4 divied, HEQ2): Heuktae of 4 divied,

SE(3): 2-4mm in diameter Seoritae, HE(3): 2-4mm in diameter Heuktae,
RB(3): 2-4mm in diameter ed bean.
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Fig. 3. Moisture content of grains and legumes dried by room
temperature(A), 30°C air(B), 50C air(C), 300 W microwave(D) and
700 W microwave(E) after one-h soaking at 30T.

GR: glutinous rice, BR: brown tice, GBR: glutinous brown rice, GB: glutinous barley,

SE: 2-4mm in diameter Seoritae, HE: 2<4mm in diameter Heuktae, RB: 2-4mm
in diameter red bean.
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Fig. 4. Changes in hardness of grains and legumes dried by none
(Control), room temperature(R.T.), 30 T air(30TC), 50T air(507T),
300W microwave(300 W), 700 W microwave(700 W) and 1000 W
microwave(1000 W),

MR: milled rice GR: glutinous rice, BR: brown rice, GBR: glutinous brown rice, GB:
glutinous barley, SE: 2-4mm in diameter Seoritae, HE: 2-4mm in diameter Heuktae,

RB:  2-4mm in diameter red bean.
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