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Abstract

Nutritional compositions of the raw materials, such as well-milled rice, milled upland glutinous rice, milled barley,
glutinous millet, SoRiTae, red beans and mung beans were analysed, and cooking characteristics and sensory
attributes of mixed cereals were measured. Crude protein and crude fat in SoRiTae were 31.6% and 16.16%, re-
spectively, and the highest among the raw materials. Crude ash was 3~11 times higher and crude fiber was 5~7
times higher in legumes than in grains. Iron content in SoRiTae was the highest as 7.8 mg/100 g, and calcium
content was the highest as 71.0 mg/100 g in SoRiTae and mung beans. Phosphorus content was higher in glutinous
millet and mung beans, and potassium content was greatly higher in legumes than in grains and the highest
as 934 mg/100 g in red beans. Vitamin B, and B; contents were higher in legumes than in grains, and niacin content
was the highest as 551 mg/100 g in mung beans and was 3.77 mg/100 g in glutinous millet. Water uptake of
the raw materials increased greatly after 5 min of soaking in water and then stayed at the almost same level.
Water uptake was the highest in SoRiTae and decreased in the order of milled barley, milled upland glutinous
rice, glutinous millet and well-milled rice. Hardness was the lowest as 142.8 g/cm in cooked SoRiTae, and the
highest as 206.3 g/cm’ in cooked milled barley compared with 169.4 g/cm’® in cooked well-milled rice. Cooking
time increased and hardness of cooked mixed cereals decreased with the increase of water added. Moisture content
decreased, while crude protein, crude ash and crude fiber increased as the increase of mixing ratio of SoRiTae
and red beans in mixed cereals. Lightness decreased, while red and blue color increased, and hardness increased
with the increase of mixing ratio of SoRiTae and red beans. Sensory evaluation showed greater preference in terms
of color, roasted nutty, sweet taste and overall acceptance in the cooked mixed cereals with 8 and 10% of SoRiTae

and red beans.
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Table 1. Proximate composition of grains and legumes (%)

Table 3. Vitamin contents of grains and legumes (mg/100 g)

Materials Moisture Crudfz Crude  Crude Cmde
protein fat ash fiber
Well-milled rice 14.2 6.5 0.46 0.42 0.84
Milled upland 14.2 8.0 0.84 0.41 0.79
glutinous rice
Milled barley 119 8.7 0.71 0.86 0.73
Glutinous millet 126 89 2.88 1.29 0.83
SoRiTae 119 316 16.16 463 498
Red beans 14.3 19.8 1.02 3.36 419
Mung beans 14.8 216 0.94 3.67 4.07
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Table 2. Mineral contents of grains and legumes

(mg/100 g)
Materials Iron Calcium Phosphorous Potassium
Well-milled rice 24 43 118 92
Milled upland 2.4 55 171 128
glutinous rice
Milled barley 4.1 229 128 263
Glutinous millet 3.0 136 394 341
SoRiTae 78 71.0 179 719
Red beans 5.6 o7.7 268 934
Mung beans 55 710 392 792

Materials Thiamin Riboflavin  Niacin
Well-milled rice 0.15 0.02 1.22
Milled upland glutinous rice  0.14 0.03 1.42
Milled barley 0.15 0.03 1.43
Glutinous millet 0.22 0.05 3.77
SoRiTae 0.27 0.08 252
Red beans 0.26 0.08 1.75
Mung beans 0.27 0.09 551
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Fig. 1. Water absorption curves of grains and legumes.
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Table 4. Cooking time and hardness of cooked grains and
legumes

Ratio of water to Cooking time Hardness

Materials grains and legumes (min) (g/cm)
Well-milled rice 1.25 12.9 200.5
Well-milled rice 15 135 169.4
Milled barley 15 125 206.3
SoRiTae 15 114 142.8
Red beans 15 9.7 1674
Mung beans 15 10.8 158.1

Table 5. Cooking time and hardness of cooked mixed cereals
with different ratio of water

Ratio of water Cooking time Hardness
to mixed cereals" (min) (g/em’)
|5} 169 179.0
2.0 17.2 132.7
25 23.2 104.3

"mixed cereals: well-milled rice 399, milled upland glutinous
rice 33%, milled barley 6%, glutinous millet 6%, SoRiTae 5%,
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red beans 5%, mung beans 6%. glucan, polyphenol, protease inhibitor §)°] §HF=ol =
Table 6. Proximate composition, color value and hardness with different cooked mixed cereals
Mixed = Moisture Crude protein Crude ash Crude fiber Color Hardngss
vixed ceredls (%) (%) (%) (%) L a b (g/cm®)

A 62.5 4.86 0.433 1.17 45.03 2.23 7.82 1314

B 61.1 5.53 0.512 1.31 4224 2.21 752 153.0

C 59.6 6.05 0.607 157 36.89 3.34 5.53 1734

"The mixing ratios of well-milled rice, milled upland glutinou\ rice, milled barley, glutinous millet, SoRiTae, red beans, and mung

beans were 39, 33, 6, 6, 5, 5
cereal C, respectively.

, 6% for mixed cereal A, 37, 32, 5

. 5, 8, 8 5% for mixed cereal B, and 35, 30, 5, 5,

10, 10, 5% for mixed



Table 7. Sensory properties with different cooked mixed
cereals

. 1)
Mixed cereals

Sensory attribute

A B C
Color 46 6.7" 5.9¢
Odor 5.2° 59" 6.5
Roasted nutty 46° 6.3" 6.7
Sweet taste 4.0" 55" 56
Chewiness 5.8 6.9° 59"
Overall acceptance 5.1° 65" 59%

i:The same as shown in Table 6.
“The same superscripts in the same row are not significantly
different at 5% level by Duncan’s multiple range test.

Table 8. Moisture content and hardness of cooked mixed
cereals with different ratio of water

Ratio of water Moisture Hardness
to mixed cereals" (%) (g/cm®)
2.0 60.2 1551
2.25 649 116.3
25 66.8 85.7

"Mixed cereals: well-milied rice 37%, milled upland glutinous rice
32%, milled barley 5%, glutinous millet 5%, SoRiTae 8%, red
beans 8%, mung beans 5%.
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