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Changes of Components Affecting Organoleptic Quality during
the Ripening of Korean Traditional Soy Sauce
—Amino Nitrogen, Amino Acids, and Color
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ABSTRACT

This study was performed to investigate the changes of amino nitrogen, total amino acids, free amino acids, and color
of Korean traditional soy sauce (kan-jang) during the ripening and storage for 12 months and the characteristics of the
changes. All of the preparation methods for soy sauce followed the recommendations of the Korea Food Research Insti-
tute. The components of soy sauce were analyzed at 0, 6, and 12 months. The contents of amino nitrogen of soy sauce
were 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 content of total amino acids of soybean sauce was significantly lower than that of soy-
beans, and the content of free amino acids was higher than that of soybeans (p<0.05). The contents of total and free
amino acids decreased in soy sauce after 12 months of storage (p<0.05). The composition of total and free amino acids
and their ratios of soy sauce were changed during the storage. The ratios of free to total amino acids of soybeans, meju,
and soy sauce were 0.8%, 17.3%, and 53.1-59.8%, respectively. Glutamic acid, which represents the savory taste, was
detected the most abundantly in soy sauce during the storage. The ratios of free to total amino acids of glutamic acid
were 42.9-59.5% in soy sauce. Lightness of Hunter color of soy sauce decreased over time (p<0.05). This study indi-
cates that the ratios of free to total amino acids of soy sauce were much higher than those of soybeans, although its con-
tents of total amino acids were much lower than those of soybeans. This study also indicates that this comes from the
preparation and fermentation of meju. It was suspected that the organoleptic characteristics of soy sauce derived from
the amino nitrogen, amino acids, and color might be inferior over 1 year of storage time. However, more detailed
research should be conducted to interpretate this characteristics more accurately.

Keywords: Korean traditional soy sauce, 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 soy sauce during the storage.
1: Soybeans, 2: Meju, 3: Soy sauce at initial,
4: Soy sauce in 6 mon, 5: Soy sauce in 12 mon.
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Table 1. Changes in total amino acids of soybeans, meju, and soy sauce during the storage for 12 months

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

Amino acids . Soy sauce Soy sauce Soy sauce
Soybeans Meju atyinitial in 6y months in 1;/ months

Aspartic 3,7355+389 4,614.6 £ 69.4 5412+ 184 458.7+6.4 3919+114
Threonine 1,380.4 +26.2 1,624.6 £ 14.1 2298 £2.1 207.7+3.0 95.6+125
Serine 1,770.9 £ 63.1 1,970.4 £ 28.6 2934 6.6 272.6+3.3 154.2 +20.0
Glutamic 6,356.5 £ 392.5 6,515.3+54.7 1,239.1 +48.8 1,211.2 +13.0 799.1+55
Proline 44472 x14.2 1,2185+122.2 5725+ 15.6 4212270 422.6 £23.1
Glycine 1.541.9+49 1,941.8 +1934 275.9+5.7 2720+2.6 151.7 £ 11.0
Alanine 1,738.0+ 39.5 2,222.1£192.6 446.5+11.2 406.7 £ 6.1 185483
Cystein 288.9+27.8 5194 +£399 57116 19.2+7.8 352+x26
Valine 1,716.8 £ 133.1 1,985.3 519 2942 0.6 303.1+16.2 145113
Methionine 556.6 + 30.0 723.3+254 104.6 + 9.1 752+34 53.7x3.0
Isoleucine 1,809.7 £ 75.5 1,891.5+71.2 279.8 £8.9 2583+38 1243 £ 8.0
Leucine 3,144.2 + 127.7 3,585.4+48.4 4079+1.8 3749 +4.8 174.1 £ 6.0
Tyrosine 1,401.6 = 26.5 1604.6 £ 8.5 2234+ 189 156.1 £5.8 59.2+1.3
Phenylalanine 2,123 7+ 8.8 2,0747x31.0 263.3£3.5 2219+12 1000+ 1.6
Histidine 1,293.3+23.8 17343+ 14.0 2163+25 2409 + 15.1 113.0+2.8
Lysine 2,397.2+105.9 2,809.2 £116.5 4792 +4.6 5319x24 2782 +3.0
Arginine 3,215.0+819 2,582.4x122 100.1 £4.2 854+19 37.9+80
Total 38917.1 £515.2%  39,617.2 +247.0* 6,023.9+2728 5,517.1 +28.8% 3,320.8 +47.5¢

Values with the same superscript letters 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 soy sauce during the storage for 12 months

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

Amino acids . Soy sauce Soy sauce Soy sauce
Soybeans Meju atyinitial in 6y months in ]; months
Aspartic 13.6+0.2 615.6+2.1 1474 +11.1 1399+ 13.8 156.8 £12.2
Threonine 143+0.5 566.1 £ 6.0 131.7+15.0 1294+ 1.7 704 +6.2
Serine 6.7+04 3539+1.0 1947 £ 134 199.5+2.9 96.5+52
Glutamic 8.7+09 6620+ 1.4 531.6+12.7 574.4 + 6.8 4752 +83
Proline 152+28 422.7+3.5 381.1+£27.5 223.7+7.9 1593+ 18.8
Glycine 36+0.6 218.9+9.0 82.6+109 90.1x1.1 63.8+6.2
Alanine 11.7+1.6 401.5+4.0 289.2+£16.9 317.8+5.3 132.1 £8.7
Cystein 26+1.6 13.3+4.0 18.7+2.0 3714 10.8 +2.7
Valine 170+ 14 531.5+3.1 249.6 £ 14.2 265.7+2.2 138.5+£5.0
Methionine 5117 183.7+8.0 73.8+73 28.2+02 37.5+42
Isoleucine 69+19 391.5+7.0 1789 £ 10.2 183.0x2.8 92.8+22
Leucine 7.7+22 657.5+8.9 299.2 +11.1 312.7+3.8 140.1 £ 1.3
Tyrosine 17.0£8.5 4309 £27.2 140.1 £ 17.1 1102 1.2 39.0+4.8
Phenylalanine 16.7+24 451.2£6.7 176.8 = 10.2 166.7 2.3 77.0+9.2
Histidine 90.7 £ 13.8 294.0 £ 16.1 166.7 +22.0 111.9+49 108.0+1.0
Lysine 35+06 503.0x 1.5 215694 2404 + 5.5 170.6 £ 16.2
Arginine 57.8+6.0 140.3 + 3.0 22.1+£26 13.6 1.8 19.0+ 0.6
Total 298.3 £ 10.0° 6,837.2 + 67.5* 3,299.7 +121.8% 3,111.2 +21.5° 1,987.4 +70.3°

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

mg% 2 68372 mg%Z H&A olE Btk
(p<0.05). Lefv} TFdg AlRgE Aol Faloh ik

arginine ¥ cystein®| AT}

Fejotulate] Faold 9 WFE 247 2983
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Table 3. Changes in the ratios of free to total amino acids of soybeans, meju, and soy sauce during the storage for 12 months

Ratios of free to total amino acids (%)

Amino acids . Soy sauce Soy sauce Soy sauce
Soybeans Meju atyinitial in 6ym0nths in lg months
Aspartic 0.4 13.3 272 30.5 40.0
Threonine 1.0 34.8 57.3 62.3 73.7
Serine 04 18.0 66.4 73.2 62.6
Glutamic 0.1 10.2 429 474 59.5
Proline 03 347 66.6 53.1 377
Glycine 0.2 11.3 29.9 33.1 42.1
Alanine 0.7 18.1 64.8 78.1 712
Cystein 0.9 2.6 32.8 234 30.6
Valine 1.0 26.8 84.9 87.7 954
Methionine 0.9 254 70.6 375 69.9
Isoleucine 0.4 20.7 63.9 70.9 74.7
Leucine 0.2 18.3 73.4 83.4 80.5
Tyrosine 1.2 26.9 62.7 70.6 65.9
Phenylalanine 0.8 21.7 67.2 75.1 77.0
Histidine 7.0 16.9 77.1 46.5 95.6
Lysine 0.1 17.9 45.0 45.2 61.3
Arginine 1.8 5.4 22.1 159 50.2
Total 0.8 17.3 53.1 54.6 59.8
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Table 4. Changes in Hunter color values of soy sauce during
the storage for 12 months

: Hunter color values of soybean paste,
Hunter color .

mean = S.E.
parameter —
At initial  after 6 months after 12 months
L 20.02+0.79* 19.16 £0.39® 17.76 = 0.69¢
a 0.04 +0.03* 0.03+0.03* 0.05+0.03"
b 0.32+0.03* 0.36x0.02* 0.39+0.09
E 2002 £0.79% 19.17+0.39®  17.76 + 0.69¢

Hunter color values, L: lightness (O=black, 100=white), a:
red/green(+: red, — green), : yellow/blue (+: yellow, —: blue),
E: overall color difference [(L*+a’+b?)'?]

Values with the same superscript letters 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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o LHHE)S 22505 (p<0.05), athEAE ) b
GEAEIE 247100 Wk TR Je)E molA
kel AR A Aol el AR U 23
o] AHRN Padle A% Bt ¥ A7) 2
e el maelA AR 7Pgel 1278 SAEEA

e, HAx g A} Z:if?} it daeh dF
AAZ A 5o RIoME HAEHFE B2
oA g Bt 54971700 :-l°1 of wet Frrt

opfot HME el FaAlw= /d7)7kel wet Aot
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QY sl B A Adfe} AX| s} 7 A
E(color)®t MZ(color hueye AF T2 FZo
tx)e Gdo] g, W] ME olf e B F H4e
A B deiMe old: BEHE ol ot vt
o|YMaillard) ¥+-g<ll 23} melanoidinede] HHZ &

3t

A Yk B AT 2] AEnke 24
ol Fga Ralel A7el ARHoR Witk

vz £

2 A= T, vlF, 283 S Alzsie] Azt
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9] A} wl FPeiHoy Ax AFE, old 4
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frejotu| it 23 o9 Z:UTHp<0.05). 7HEe] of
ulieAab S5 fEloluldt e £44717be] 124
4 ARF) wet AAF 242 RGrHp<0.05). o}
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A u)AdER] glutamic acid’t 71 Bo] FEHOM,
I 28 429-59.5%0100). (] AR & HEs
w4717k Aol ot {2131 (p<0.05) RolRiTt.
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g F7HEE RS ¢ ¢ g e omigE
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