Japan soci ety of Home Economics

Vol. 53 No. 12 1197~1202 (2002)

RKEDKEBBEICLHEHT I VEBEOLE)

KERF BHEZ, FERE™, IWHFEZ

(R FRFFRFER, ~ TILRENEL Y 5 —, " BERREERBRY)
FARZAFR 14 €3 A 27 B | RRZTEFR 14F 10 A8 H

Change in the Free Amino Acid Composition of Soybeans by Soaking in Water
Tokiko Mizuno, Shinji SHimapa,* Katsuo Tana** and Koji Yamapa

Koriyama Women's Junior College, Koriyama 963-8503
* National Agricultural Research Center for Tohoku Region, Nishisenboku, Akita 019-2112
** Fukushima Prefecture Agricultural Experiment Station, Koriyama 963-8041

The change in the free amino acid composition of nine varieties of soybeans was investigated after
soaking in water at 20C and 40°C for 1 h. After soaking, the water was removed and the beans left
to stand in a covered pot for 4 h at a controlled temperature of 20C before being analyzed. The
total amount of free amino acid in the soybeans was in the range of 222.8-653.4 mg/100 g on a dry
matter basis. The major amino acids were arginine, glutamic acid, aspartic acid, and alanine, with
arginine constituting 27.0-57.1% of the total free amino acids. After the cool water (20°C) soaking, the
total amount of free amino acid in the soybeans was determined to be in the range of 506.7-1,435.9
mg/100 g, which is doubly the figure before soaking. The increases in arginine, glutamin acid, and
y-aminobutyric acid (GABA) were particularly marked. The total amount of free amino acids in beans
soaked in warm water was 565.6-1,523.6 mg/100 g on a dry matter basis, which is similar to the figures
for beans soaked in cool water. GABA was significantly increased, its content rising from 4.4-12.6
mg/100 g to 132.8-218.9 mg/100 g on a dry matter basis.
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Table 1. Free amino acid composition of soybeans (mg/100 g dry matter basis)
Variety Hozon 4* Iwatemidori Tohoku Hikariguro Tachinagaha Suzuyutaka Kosuzu Tohoku  Tohoku
133 135 139

Aspartic acid 39.8 31.9 66.3 56.3 53.4 37.9 54.0 41.2 50.7
Threonine 1.7 1.1 4.8 2.3 3.7 2.4 2.3 2.5 3.6
Serine 1.9 2.1 10.9 5.1 4.2 2.6 2.8 2.9 3.8
Glutamic acid 30.2 30.8 38.9 38.3 42.3 40.0 27.4 36.4 36.8
Glycine 8.8 13.7 12.1 17.5 7.7 13.0 9.8 14.4 15.0
Alanine 18.3 21.3 33.0 27.3 22.3 21.9 20.9 23.2 22.0
Valine 3.3 3.8 4.8 5.0 4.2 4.4 3.8 4.3 5.1
Methionine 2.7 3.9 4.5 3.9 4.3 3.1 3.6 2.9 4.6
Isoleucine 2.3 3.0 3.3 3.4 3.6 3.6 3.0 2.8 3.8
Leucine 2.2 3.0 3.6 4.4 4.0 4.5 3.5 3.4 4.0
Tyrosine 1.5 1.8 2.7 3.0 3.0 2.8 3.5 1.8 1.8
Phenylalanine 2.5 4.4 5.5 4.8 4.7 5.5 2.0 3.5 5.3
Lysine 5.5 6.9 6.8 8.9 6.6 7.9 4.7 9.5 8.7
Histidine 3.0 2.5 19.7 12.2 10.9 4.6 5.9 7.0 11.8
Arginine 106.4 60.2 373.0 214.9 210.5 146.5 110.4 154.5 230.2
Proline Tr Tr Tr 4.1 Tr Tr Tr Tr Tr
Taurine Tr 2.4 Tr 3.7 3.8 Tr Tr Tr 2.2
Phosphoserine 11.8 7.6 18.7 14.8 8.1 12.7 11.6 12.4 7.8
a-Amino adipic acid 14.1 11.8 13.0 10.0 11.5 16.8 13.0 16.2 2.2
B3-Alanine 1.7 3.5 13.8 5.4 4.7 6.3 6.1 5.8 4.0
y-Aminobutyric acid 4.4 4.9 12.6 7.5 8.0 6.0 9.4 5.9 7.5
Ethanol amine 1.4 1.7 3.9 2.9 2.3 1.7 1.8 2.2 1.9
Ornithine 0.7 0.5 1.5 1.2 0.9 0.8 0.5 0.9 1.0
Total amino acids 264.2 222.8 653.4 456.9 424.7 345.0 300.0 353.7 433.8

* Blue soybean #4 preserved by Fukushima Prefecture Agricultural Experiment Station. Tr: trace.
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. 2. Chromatogram of mixture of 'a standard amino acid solution
(type B and type AN-II, Wako) and free amino acids in
soybeans

Table 2. Free amino acid composition of soybeans soaked in water at 20°C (mg/100 g dry matter basis)

. . Tohoku . Tohoku Tohoku
Variety Hozon 4* Iwatemidori Hikariguro Tachinagaha Suzuyutaka Kosuzu
133 135 139
Aspartic acid 23.0 8.9 56.5 9.9 31.8 18.9 26.0 5.9 41.8
Threonine 5.9 7.3 13.7 10.5 9.0 8.7 7.0 16.0 8.5
Serine .7 9.6 22.3 13.6 13.2 13.7 9.3 19.8 12.6
Glutamic acid 81.6 46.6 119.2 49.6 99.6 127.9 86.5 99.8 97.8
Glycine 27.9 21.6 30.9 27.6 29.6 21.9 28.2 26.1 29.0
Alanine 36.6 30.0 57.7 43.6 47.3 43.2 42.3 39.9 47.9
Valine 9.5 10.0 13.8 14.8 11.1 13.3 9.9 19.1 12.0
Methionine 7.6 3.5 13.1 14.3 10.3 8.8 12.7 15.9 12.5
Isoleucine 4.7 5.7 7.9 10.5 6.4 7.2 6.1 9.5 7.0
. Leucine 6.4 8.1 11.0 14.3 8.0 9.8 8.2 15.6 9.9
Tyrosine 8.7 13.7 13.5 29.6 7.5 10.0 10.9 22.9 9.3
Phenylalanine 13.2 18.9 16.2 27.1 12.3 13.3 15.9 22.0 17.4
Lysine 14.7 21.8 24.3 28.2 17.2 19.8 16.4 36.1 20.4
Histidine 6.2 8.5 34.9 15.3 22.8 14.0 14.0 13.0 23.3
Arginine 208.4 138.3 824.6 396.4 410.5 217.7 250.2 242.2 428.2
Proline 8.8 8.1 11.6 14.5 4.8 8.0 4.0 12.2 8.9
Taurine Tr Tr Tr Tr Tr Tr Tr Tr Tr
Phosphoserine 19.5 14.8 27.2 16.5 19.6 20.9 14.4 11.1 15.0
a-Amino adipic acid 27.1 22.7 30.4 19.3 25.0 36.4 24.5 30.8 5.2
j3-Alanine 5.7 9.5 16.6 13.6 11.5 14.6 7.6 10.5 10.3
y-Aminobutyric acid 39.8 84.4 78.5 118.7 54.3 38.5 58.6 102.1 46.9
Ethanol amine 12.8 13.8 9.4 14.3 13.0 15.1 17.9 15.2 18.1
Ornithine 0.7 0.9 2.6 1.6 1.4 1.0 0.9 1.5 1.2
Total amino acids 577.5 506.7 1,435.9 903.8 866. 2 682.7 671.5 787.2 883.2

* Blue soybean #4 preserved by Fukushima Prefecture Agricultural Experiment Station. Tr: trace.
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Table 3. Free amino acid composition of soybeans soaked in water at 40°C (mg/100 g dry matter basis)

. Tohoku . Tohoku Tohoku
Variety Hozon 4*  Iwatemidori Hikariguro Tachinagaha Suzuyutaka Kosuzu
133 135 139
Aspartic acid 4.9 2.2 21.6 9.0 4.0 3.1 8.6 6.9 5.4
Threonine 11.6 13.1 .6 19.7 13.8 17.5 16.0 34.1 15.0
Serine 13.9 13.2 55.1 25.5 18.5 21.2 18.8 34.1 17.4
Glutamic acid 29.3 18.6 130.9 25.2 24.6 41.7 12.9 60.3 25.3
Glycine 22.3 20.6 36.8 31.2 25.5 19.2 21.8 28.7 19.8
Alanine 19.6 17.2 84.3 41.6 35.4 21.6 4]1.1 28.3 33.7
Valine 11.6 14.7 18.0 21.4 15.5 19.8 14.9 33.2 16.3
Methionine 5.0 20.3 20.5 18.3 23.4 21.5 8.3 23.2 15.6
Isoleucine 5.1 8.2 10.9 14.7 9.4 10.8 10.0 17.9 8.6
Leucine 7.4 10.6 14.0 21.0 10.9 14.5 13.8 27.0 11.0
Tyrosine 21.4 27.0 19.2 45.7 19.5 31.8 27.3 42.4 21.3
Phenylalanine 20.5 27.0 17.5 36.1 20.1 28.5 26.8 38.0 25.8
Lysine 22.2 26.7 28.5 41.4 27.0 36.0 30.6 57.1 29.6
Histidine 8.9 9.6 39.2 22.1 22.8 14.8 19.5 21.3 22.2
Arginine 210.2 128.2 726.0 432.5 411.9 219.8 230.1 255.5 402.5
Proline 9.0 11.4 12.4 20.5 9.8 15.1 12.8 26.1 10.8
Taurine Tr Tr Tr Tr Tr Tr Tr Tr Tr
Phosphoserine 19.0 13.2 28.8 10.4 17.0 20.9 21.9 35.8 45.5
a-Amino adipic acid 25.6 18.3 25.9 19.4 21.2 30.0 23.0 27.2 2.7
3-Alanine 7.5 10.4 42.3 13.1 15.8 16.2 13.5 14.3 9.7
y-Aminobutyric acid 132.8 139.4 155.7 218.9 160.6 174. 4 166. 1 205.2  153.9
Ethanol amine 13.4 14.5 9.7 17.8 16.2 14.0 20.4 16.0 13.7
Ornithine 0.9 1.3 3.7 2.1 1.5 1.0 1.3 1.9 1.4
Total amino acids 622.1 565.7 1,523.6 1,107.6 924.4 793.4 759.5 1,034.5 907.2

* Blue soybean #4 preserved by Fukushima Prefecture Agricultural Experiment Station. Tr: trace.
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