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Changes of Components Affecting Organoleptic Quality during
the Ripening of Traditional Korean Soybean Paste
— Amino Nitrogen, Amino Acids, and Color—

Jong-Gyu Kim
Department of Public Health, Keimyung University, Daegu 704-701, Korea

ABSTRACT - This study was performed to investigate the changes of amino nitrogen, total amino acids, free
amino acids, and color of traditional Korean soybean paste (doen-jang) during the ripening and storage for 12
months. All of the preparation methods for soybean paste followed the recommendations of the Korea Food
Research Institute. The components of soybean paste were analyzed at 0, 6, and 12 months. The content of amino
nitrogen of soybean paste was significantly higher than that of soybeans or meju (soybean cakes) at the initial stage
of storage (p<0.05), and decreased during the storage. The composition of total and free amino acids and their ratios
of sovbean paste were changed during the storage. The ratios of free to total amino acids of soybeans, meju, and
soybean paste were 0.8%, 17.3%, and 20.4~32.9%, respectively. Glutamic acid, which represents the savory taste,
was detected the most abundantly in soybean paste during the storage. The ratios of free to total amino acids of
glutamic acid were 21.1~41.5% in soybean paste. Lightness, redness and yellowness of Hunter color of soybean
paste decreased over time (p<0.05). The results of this study indicate that the ratios of free to total amino acids of
soybean paste were much higher than those of soybeans, although its contents of total amino acids were much lower
than those of soybeans. The results also indicate that this comes from the preparation and fermentation of meju. It
was suspected that the organoleptic quality of soybean paste derived from these three components might be inferior
over | year of storage time.

Key words: traditional Korean soybean paste, amino nitrogen, total amino acids, free amino acids, color
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Fig. 1. Changes in amino type nitrogen content of soybeans,
meju, and soybean paste during the storage. 1:
Soybeans, 2: Meju, 3: Soybean paste at initial, 4:
Soybean paste in 6 mon, 5: Soybean paste in 12 mon,
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Table 1. Changes in total amino acids of soybeans, meju, and soybean paste during the storage for 12 months

Content in samples(mg%), mean + S.E.

Amino acids . Soybean paste Soybean paste in Soybean paste in
Soybeans Meju at initizl 6 morll)ths ylZ morl)lths
Aspartic 3,735.5+38.9 4.614.6269.4 956.5+4.3 811.9:16.4 1,022.3£15.2
Threonine 1,380.4426.2 1,624.6+14.1 425.241.6 374.943.9 327.144.7
Serine 1,770.9+63.1 1,970.4+28.6 529.5:5.4 4425433 385.943.7
Glutamic 6,356.5£392.5 6,515.3£54.7 1,635.5+40.9 1,320.7+11.2 1,535.0£18.8
Proline 4,447.2+14.2 1218541222 545.2+7.4 501.3+7.9 683.249.1
Glycine 1,541.9+4.9 1,941.8+193.4 4753433 424.443.2 499.6+3.0
Alanine 1,738.0+39.5 2,222.1+192.6 717.7£14.5 605.7+5.5 711.4+8.2
Cystein 288.9427.8 519.4439.9 159.443 .4 146.3+6.7 174.9427.2
Valine 1,716.8+133.1 1,985.3£51.9 627.6+4.5 643.6+12.8 614.0+8.8
Methionine 556.6+30.0 7233425 .4 186.8%5.2 175.3+4.5 211.942.4
Isoleucine 1,809.7£75.5 1,891.5+71.2 571.7+4.1 515.9+12.6 510.5+1.1
Leucine 3,144.2+127.7 3,585.4+48.4 919.8+11.7 821.7+12.7 871.7+4.9
Tyrosine 1,401.6+26.5 1,604.6+8.5 506.3+10.3 4352428.6 453.042.3
Phenylalanine 2,123.748.8 2,074.7£31.0 608.8+7.8 512.4+15.9 673.4+7.7
Histidine 1,293.3+23.8 1,734.3£14.0 374.4+10.1 396.9+10.9 510.9+2.8
Lysine 2,397.2+105.9 2,809.2+116.5 633.0+4.1 688.4+17.4 670.3£16.5
Arginine 3,215.0+81.9 2,582.4+122 356.0+15.3 396.5+27.3 403.9+4.7
Total 38,917.14515.2% 39,617.2+247.0° 10,228.4+111.58 9213.7+73.9%  10,258.8+34.0°

Values with the same superscript letters (A and B) within a low are not significantly different from each other as determined by ANOVA and
Duncan's multiple range test(p<0.05).

Table 2. Changes in free amino acids of soybeans, meju, and soybean paste during the storage for 12 months

Content in samples (mg%), mean=S.E.

Amino acids . Soybean paste Soybean paste in Soybean paste in
Soybeans Meju at initial 6 months 12 months
Aspartic 13.620.2 615.622.1 51.5£0.9 48.6+1.6 46.842.0
Threonine 14.320.5 566.1£6.0 125.2+7.5 130.1+3.4 13.042.3
Serine 6.740.4 353.941.0 171.2426.5 170.9+3.2 6.3+1.3
Glutamic 8.7+0.9 662.0+1.4 544.1426.1 547.7+5.6 324.332.9
Proline 152428 4227435 161.0+17.3 192.959.9 196.3+28.2
Glycine 3.6£0.6 218.949.0 67.2+1.0 77.04.0 95.5+10.8
Alanine 11.7£1.6 401.5+4.0 293.246.4 292.9+3.1 240.0+16.1
Cystein 2.6+1.6 13.3+4.0 9.0+1.1 18.3+0.6 94.8420.0
Valine 17.0+1.4 531.5+3.1 268.3+28.3 273.843.8 161.6£15.6
Methionine 5.1+1.7 183.748.0 87.0+11.1 77.1£1.0 52.843.4
Isoleucine 6.9+1.9 391.5+7.0 197.0+16.0 193.542.3 100.3+4.0
Leucine 77422 657.5+8.9 328.8+16.9 328.2+10.1 165.1£12.0
Tyrosine 17.0+8.5 430.9427.2 98.7+14.0 89.0+1.3 57.6£7.2
Phenylalanine 16.7+2.4 451.2+6.7 193.9+13.3 185.2+6.0 164.5+14.2
Histidine 90.7+13.8 294.0+16.1 178.8+23.8 107.8+9.8 61.742.3
Lysine 3.540.6 503.0+1.5 234.2+11.0 249.0+2.4 204.5£17.3
Arginine 57.846.0 140.343.0 26.943.6 53.9+22 28.0+5.1
Total 298.3+10.0° 6,837.2+67.5" 3,035.9+189.9% 3,035.8426.18 2,013.3+148.3€

Values with the same superscript letters (A, B, C, and D) within a low are not significantly different from each other as determined by
ANOVA and Duncan's multiple range test (p<0.05).
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Table 3. Changes in the ratios of free to total amino acids of
soybeans, meju, and soybean paste during the storage for 12
months

Ratios of free to total amino acids (%)

Amino acids Soybean Soybean Soybean
Soybeans Meju pasteat pastein  pastein
initial 6 months 12 months
Aspartic 04 133 5.4 6.0 4.6
Threonine 1.0 348 29.5 347 4.0
Serine 0.4 18.0 323 38.6 1.6
Glutamic 0.1 10.2 333 41.5 21.1
Proline 03 347 29.5 385 28.7
Glycine 0.2 11.3 14.1 18.1 19.1
Alanine 0.7 18.1 40.9 48.4 337
Cystein 0.9 2.6 5.7 12.5 54.2
Valine 1.0 26.8 42.7 42.5 26.3
Methionine 0.9 254  46.6 44.0 249
Isoleucine 0.4 20.7 34.5 375 19.6
Leucine 0.2 18.3 357 39.9 18.9
Tyrosine 1.2 269 19.5 204 12.7
Phenylalanine 0.8 21.7 31.8 36.1 244
Histidine 7.0 16.9 478 272 12.1
Lysine 0.1 17.9 37.0 36.2 30.5
Arginine 1.8 5.4 7.6 13.6 6.9
Total 0.8 17.3 29.7 329 204
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Table 4. Changes in Hunter color values of soybean paste
during the storage for 12 months

Hunter color Hunter color values of soybean paste, mean+S.E.

parameter At initial After 6 months After 12 months
L 39.15+0.79"  37.2240.25%  33.64+0.35¢
a 5.9740.38%  5.49+047° 5.1940.238
b 14.07£0.80"  12.99+0.19®  11.10+0.37¢
E  4203£1.05%  39.80£027°  35.81+0.45°

Hunter color values, L: lightness (0=black, 100=white), a: red/
green (+: red, -: green), b: yellow/blue (+: yellow, -: blue), AE:
overall color difference [(L’+a™+b%)'?]

Values with the same superscript letters (A, B, and C) within a low
are not significantly different from each other as determined by
ANOVA and Duncan's multiple range test (p<0.05).
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