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Abstract

In order to compare physicochemical properties of aqueous extract in 3 beans (small red bean, mung bean,
black soybean), proximate composition, free sugars, free amino acids, minerals, absorbance and surface re-
fractance color were invetigated. Regardless of raw materials composition, the 3 beans extracts had similar
proximate compositions. Free sugar analysis showed that fructose, glucose, sucrose, maltose, raffinose and sta-
chyose were varied among the extracts. Raffinose and stachyose were the major sugar and fructose was
measured only in black soybean and glucose was merely found in small red bean. Seventeen free amino acids
in beans extract were analysed in the extracts. Among the free amino acids, arginine, aspartic acid, glutamic
acid and serine were the main amino acids. Black soybean extract had maximum absorbance at 460 nm and
540 nm. L value of black soybean extract was lower than those of small red bean and mung bean.
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Table 1. Proximate compositions of small red bean, mung bean, black soybean and their extracts (unit : %)
Sampie Moisture Crude protein Crude fat Ash Carbohydrate
Raw Small red bean 10.95 22.20 0.63 3.54 62.68
material Mung bean 13.13 21.67 1.08 3.73 60129
Black soybean 12.39 39.06 15.66 5.38 27.51
Sraall red bean - (15.46)" (0.85) (18.64) (65.04)
Extract Mung bean - (15.78) (0.50) (14.12) (69.60)
Black soybean - (14.47) (0.79) (15.41) (69.34)
%(): % on dry weight basis.
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S00°C 8 sholl4] 2417 #5HAA rkak Foolol & ehlli uby wesbe gl S5b 27 62.68%,
ol Z=H/F 100993 4 —‘L°“(HN01HO 1:1 3 60.39%3% 73452 27.51%K.c} 2004} wo] &-9-3)
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Table 2. Free sugar contents of the extracts of small red bean, mung bean and black soybean

(unit: % on dry weight basis)

Extract fructose glucose Sucrose maltose raffinose stachyose
Small red bean nd” 0.8 7.4 3.1 0.6 379
Mung bean nd nd 10.7 1.6 3.6 10.8
Black soybean 2.7 nd 30.1 nd 5.9 24.9

nd: not detected.
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Table 3. Composition of free amino acids in the ex-
tracts of small red bean, mung bean and black soy-

bean (unit: mg% on dry weight basis)
Extract

Amino acid  gmall red Mung Black

bean bean soybean

Aspartic acid 353. 357.1 408.8
Glutamic acid 5551 505.0 303.5
Serine 144.1 176.1 388.4
Glycine 55.1 74.8 723
Histidine 105.9 78.1 146.2
Arginine 171.6 1240.9 15314
Threonine 63.6 56.5 503
Alanine 38.1 146.2 1242
Proline 80.5 69.8 503
Tyrosine 80.5 111.3 503
Valine 21.2 76.4 67.6
Methionine 254 8.3 472
Cystine 6.4 nd" 7.9
Isoleucine 19.1 46.5 314
Leucine 16.9 21.6 36.2
Phenylalanine 44.5 64.8 61.3
Lysine 10.6 21.6 36.2
Total 1792.4 3055.0 3413.5

"nd: not detected.
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Table 4. Mineral contents of the extracts in small red
bean, mung bean and black soybean extract
(unit: mg% on dry weight basis)

Extract Ca K Na P Fe
Small red bean 118.6 5610.2 396.2 13983 16.9
Mung bean 159.4 49269 3837 12309 16.6

Black soybean  134.1 4179.2 3255 918.2 18.9
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Table 5. Optical density and color of bean extracts

Optical density Color
Extract Wavelength Lightness Redness Yellowness AE"
460 nm 540 nm (L value) (a value) (b value)

Small red bean 0.21 0.11 24.3 5.1 7.6 65.3
Mung bean 0.20 0.11 38.7 1.2 9.4 51.2
Black soybean 0.35 0.25 13.8 1.3 5.0 755

”AE:V'(S‘).Z—L P +1{0.92—-a y +(0.78-b ), (AE: total color difference).
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