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Abstract

Studies were carried out to investigate physicochemical and gelatinization properties of legume,
cereal and potato starches. Cowpea, mung bean, acorn, and buckwheat starches showed similar moisture
content and amylose content, however, there is neither similarity nor certaion trend in WBC, swilling
power, and solubility among them. DSC thermograms of cowpea, mung bean, acorn, and buckwheat
starches showed similar patterns with two endothermic peaks and relatively broad gelatinization ranges.
SEM photomicrography of gelatinized cowpea, mung bean, acorn and buckwheat starches showed highly
swollen and extremely disintegrated, folded structure.
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Table 1. Proximate compositiom of the starches tes-
ted
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Fig. 1. SEM photomicrographs of cowpea(l), kideney
bean(2), acorn(3), buckwheat(4) and rice(S) starches.
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Table 2. Physicochemical characteristics of various sta-
rches tested

Source Moisture Protein  Ash Lipid

Granule Granul X-Ray Amylose

m size{um) shaped type content(%) WBC(%db)
Cowpea 15.3 12 010 005 021 Cowpea 5~35 oval Ca 28 113
Mungbean 145 0.73 010 005 0.10 Mungbena 8~30 oval Ca 35 122
Acorn 145 0.73 010 005 0.10 Acorn 6~19 polygonal ~ Cb 30 112
Bunkwheat 131 21 013 020 057 Buckwheat  4~11 polygonal  Cb 27 105
. Kindney bean 11~45 oval Ca 40 101
Kindney bean 14.0 1.78 016 004 011 Porety 5100 ovel . 20 s
Potato 17.0 110 023 004 011 ¢
Rice 121 129 009 023 143 Rice 36 polygonal A 16 123
y : . § ' Corn polygonal A 25 109
COrn 133 284 013 048 170 Wheat 1~45 round A 24 97
Wheat 15.3 0.95 010 029 159
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Table 3. Swelling power and solubility of various star-
ches tested

Solubility(%) Swelling power

80 90C 80T 90C
Cowpea 14.9 204 28.6 34.2
Mungbean 24.7 29.1 249 29.3
Acorn 29.9 36.2 36.2 39.8
Buckwheat 20.1 20.0 289 34.2
Kindney bean 16.7 24.8 13.1 19.1
Potato 24.2 299 47.0 57.3
Rice 300 395 232 26.2
Corn 10.3 220 154 246
Wheat 224 44.3 20.7 30.7
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Fig. 2. DSC thermograms of the starches tested.
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Table 4. Brabender viscomylograph data of varions sta-
rches tested(concentration: 10w/v%)

Viscosity(BU) at
Peak 95C 95C-15min 50T

Cowpea 1610 1460 1260 2240
Mungbean 1190 1150 1150 2250
Acorn 1100 925 830 1575
Buckwheat 1055 860 810 1550
Kindney bean ~ 110 195 330
Potato 2850 965 675 1110
Rice 940 435 390 990

Table 5. Gelatinization temperature of various starches
tested(unit; °C)

DSC Brabender

%Transmittance
Tp Tc¢ amylograph

Cowpea 70 67 83 110 70.5
Mungbean 70 62 73 105 715
Acorn 60 59 72 97 65.8
Buckwheat 60 62 705 90 65.0
Kindney bean 75 66 80 105 NG
Potato 60 63 69 83 62.5
Rice 60 63.5
Core 70

Wheat 65 77.0
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Fig. 3. SEM photomicrographs of cowpea(top), mung
bean(middle) and acron(bottom) starches gelatinized at
65°C(left) and 95°(right): x1600.

Fig. 4. SEM photemicrographs of buckwheat(top), ki-
deny bean(middle) and corn(bottom) starches gelatini-
zed at 65°(left) and 95°(right): x1600.
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Fig. 5. SEM photomicrographs of wheat(top), rice(mid-
dle) and potato(boftom) starches gelatinized at 65° (left)
and 95°(right): x1600 for rice and 400 for potato star-
ches.
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