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Table 1. Chemical composition(%)* of selected cereals and legumes, and their extruded multi-grain

Starch Protein Fat Ash TDR”
Milled rice 79.06 8.13 0.72 0.43 5.08
Brown rice 74.23 8.46 2.70 1.36 7.51
Pearled barley 59.46 11.07 3.00 1.18 15.80
Wheat 55.13 12.72 233 1.73 15.98
Foxtail millet 68.75 9.98 5.01 1.53 7.15
Sorghum 68.44 12.11 422 1.51 7.22
Soybean 1.56 38.12 18.84 5.39 26.64
Adzuki bean 37.54 25.02 045 451 20.64
Extruded grain 66.42 12.02 1.34 1.53 9.51

“Values, expressed on a moisture free basis, are means of triplicate determinations.

YTotal dietary fiber.
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Table 2. Color values of grain flours from selected cereals and
legumes, and their extruded muiti-grain

Color value
L a b
Milled rice 97.23 -0.40 4.44
Brown rice 91.33 0.52 8.22
Pearled barley 93.99 0.39 7.74
Wheat 86.53 1.97 9.92
Foxtail millet 82.49 -0.99 15.15
Sorghum 84.47 4.65 9.61
Soybean 91.62 -1.34 16.76
Adzuki bean 82.79 222 7.14
Extruded grain 79.67 2.08 11.58
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Fig. 1. Mean particle size(um) of grain flours milled from selected
cereals and legumes. A: milled rice, B: brown rice, C: pearled barley,
D: wheat, E: foxtail millet, F: sorghum, G: soybean, H: adzuki bean.

Table 3. Damaged starch, water absorption index(WAI), and water
solubility index(WSI) of grain flours milled from selected cereals
and legumes®

Grain type Damaged starch WAL ‘ WSI
(%) (g water/g solid) (%)

Milled rice 9.89 2.4681 1.70
Brown rice 10.55 2.3431 4.65
Pearled barley 5.38 2.0043 6.10
Wheat 6.06 22538 7.15
Foxtail millet 10.03 2.0834 - 745
Sorghum 10.91 24733 5.00
Soybean 0.52 1.6220 31.50
Adzuki bean 1.44 2.5731 16.05

“Values are means of triplicate measurements.
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Table 4. Developed formula(%) for extruded multi-grain using
selected cereals and legumes

Grain type
Brown Pearled Foxtail Adzuki
rice  barey Wheat millet Sorghum Soybean bean
% 50 20 10 5 S 7 3

Fig. 2. Appearance of extruded multi-grain(B) compared to
ordinary milled rice(A).

Table 5. Sizes of extruded multi-grain with selected cereals and
legumes compared to milled rice”

Average Average Average A
length width thickness ~* /\V;ragf
(mm) . (mm) (mm) e
Milled rice 498 2.83 2.10 1.76
Extruded
grain 5.61 2.70 2.05 207

“Values are means of 15 measurements.
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~ Physicochemical Properties of Selected Cereals and Legumes for the Production of Extruded Multi-grain

Young-Tack Lee*, Sung-Soo Kim' and Eun-Mi Chae(Department of Food and Bioengineering, Kyungwon University,
Sungnam 461-701, Korea; 'Korea Food Research Institute, Sungnam 463-420, Korea)

Abstract: Physicochemical properties of milled rice, brown rice, pearled barley, wheat, sorghum, foxtail millet,
soybean, and adzuki bean were evaluated for the production of extrusion formed multi-grain. Grain flours showed
large differences in chemical composition including starch, protein, fat, ash, and total dietary fiber contents. Grain
flours were brighter in the following order of milled rice>pearled barley>soybean>brown rice>wheat>sorghum>
adzuki bean>foxtail millet, and most of the grain flours showed red-yellowish color. Mean particle sizes of grain
flours were different among various grains, and whole grain flours tended to have coarser particle size than milled
grain flours. The amounts of damaged starch in cereal flours were varied from 5.4 to 10.9%, and limited amount of
damaged starch was present in legume flours. Water absorption index of grain flours was, in decreasing order, adzuki
bean>miilled rice>brown rice>sorghum>wheat>foxtail millet>pearled barley>soybean. Water solubility index was
higher in legume flours containing high protein content.

Key words: cereals, legumes, extrusion, physicochemical properties
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