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Abstract

Physicochemical characteristics of traditional kochujang fermented for 6 months and commercial
kochujang were compared. Tested kochujang included 18 kinds of Sunchang kochujang prepared with
glutinous rice, 10 kinds of Boeun kochujang prepared with barley and 17 kinds of Sachun kochujang
prepared with wheat, and 10 kinds of commercial kochujang. Major free sugar was found to be glucose
both in traditional and commercial kochujang. Fructose, maltose, and sucrose were also detected in
small amounts. The contents of Tee sugars in traditional kochujung was approximately one fourth
of those presented in commercial kochujang. Commercial kochujang showed the highest level of total
free amino acids followed in decreasing order by Sachun, Sunchang, and Boeun kochujang. The most
abundant free amino acid was serine in Sunchang kochujang and aspartic acid both in Boeun and
Sachun kochujang. On the other hand, glutamic acid was the most abundant amino acid in commercial
kochujang. Volatile organic acids in various kochujang were determined and acetic, propionic, butyric,
and 3-methyl butanoic acids were found in traditional kochujang. However, 3-methyl butanoic acid
was not found in commercial kochujang. The most abundant volatile acid was acetic acid in both
tradtional and commercial kochujang. Analysis of non-volatile organic acids showed that large amounts
of lactic, oxalic, and succinic acids were found in traditional and commercial kochujang. In addition
to these, small amounts of itaconic, malic, malonic, and pyroglutamic acids were found in commercial

kochujang.
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Table 1. Instrument and working conditions for free
sugar analysis by high-performance liquid chromatogra-
phy
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Table 2. Instrument and working conditions for amino
acid analysis by amino acid analyzer

Instrument Waters associates HPLC

Column Carbohydrate Column, 300 mm X 7.8 mm

Detecter Waters Associates Differential
Refractometer R410

Solvent Acetonitrile: H,O (V/V%)=80:20

Flow rate 1.5 m//min

Injection volume 10 W

Instrument  LKB 4151 Alpha amino acid analyzer
Integrator LKB 2220 integrater

Flow rate Buffer 35 m//hr, ninhydrin 25 mi/hr
Wavelength 440 nm, 579 nm

Column size 4.6 mmX200 mm
Buffer pH 3.2~pH 4.25~pH 6.45, sodium citrate
Temperature 55C ~58C ~90C
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Table 3. Comparison of free sugar contents among va-
rious kinds of traditional and commercial kochujang
(g/100 g kochujang)

Kochujang Glucose Fructose Maltose Sucrose Total

Sunchang 1.16 0.30 0.02 —b 1.48

Boeun 1.36 - - - 1.36

Sachun 1.83 - 0.05 - 1.89
Commercial®

A 6.66 - - - 6.66

B 6.05 0.07 1.16 = 7.28

C 7.00 - - - 7.00

D 4.76 - - - 4.76

E 8.35 0.05 0.42 - 8.82

F 5.26 - - - 5.26

G 4.31 0.04 - 0.73 5.07

H 4.05 - - - 4.05

I 543 0.28 — - 5.71

J 4.29 0.04 1.57 - 5.90

Mean 5.62 0.03 0.32 0.07 6.05

(£ SE) (140) (0.09) (058 (0.23) (141

*Mean values of 18 kinds of Sunchang, 10 kinds of Boeun,
and 17 kinds of Sachun kochujang.

"Not detected.

Glutinous rice kochujang.
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Table 4. Composition

of free amino acids in traditional and commercial kochujang
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(mg/100g kochujang)

Asp Thr Ser Glu Pro Gly Ala Cys Val Met lle Leu Tyr Phe His Lys Arg Total
Sunchang® 573 11 949 416 778 11.8 352 04 279 52 159 209 227 341 121 243 152 4984
Boeun® 465 83 135 96 149 96 236 09 156 53 85 13.7 253 19.7 106 208 198 2663
Sachun? 794 170 243 719 572 174 559 05 311 75 223 331 306 374 109 339 234 5539
Commercial®

A 619 31.7 642 1884 1781 392 826 00 685 180 489 832 384 651 192 437 295 1060.6
B 452 0.0 923 9083 1160 193 423 00 546 155 292 56.7 314 510 136 282 181 15219
C 540 219 44.1 4088 1285 195 418 0.0 338 85 282 620 289 535 99 275 281 9989
D 68.8 337 1049 2224 1573 342 574 19 681 206 51.1 911 548 831 191 38.0 364 11429
E 430 0.0 1067 968 1046 220 379 56 503 82 295 556 31.1 583 164 31.1 348 7321
F 1256 368 64.8 3921 1019 427 713 21 946 302 625 1033 59.0 842 200 72.6 689 14325
G 479 0.0 1281 3340 1640 32.1 634 37 728 238 478 936 51.1 904 20.7 418 509 1266.0
H 988 195 36.1 1087 604 188 406 0.0 334 80 258 455 33.1 480 14.7 464 294 6672
I 687 0.0 89.1 2219 1210 281 602 2.2 734 255 446 900 486 883 118 71.8 62.0 11073
J 712 14.1 472 3702 1117 229 366 00 396 141 321 518 37.0 529 99 259 283 9653
Mean 68.5 158 778 3252 1243 279 534 16 589 173 400 733 414 675 155 42.7 38.6 10895
(£ SE) (25.9) (15.2) (30.9) (233.9) (34.6) (8.8) (15.9) (1.9) (20.0) (7.8) (12.6) (21.0) (11.0)(17.1) (4.2) (17.1)(16.5) (272.7)

“‘Mean values of 18 kinds of Sunchang, 10 kinds of Boeun, and 17 kinds of Sachun kochujang.

bGlutinous rice kochujang.
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Table 5. Comparison of volatile acid contents among
various Kkinds of traditional and commercial kochu-

jang (mg/100g kochujang)
. Acetic Propionic Butyric 3-methy Total
Kochwjang acid acid acid  butanoic acid
Sunchang® 29.2 28.5 2.6 214 81.6
Boeun* 40.0 42.8 0.6 17.3 100.7
Sachun® 329 244 1.6 18.4 76.6
Commercial®
A 55.2 204 ¢ 21.1 96.7
B 344 23.7 11.0 69.1
C 19.8 13.2 13.2 46.2
D 31.3 11.2 6.1 48.6
E 25.0 118 21.9 58.7
F 32.3 28.3 - 579 1185
G 33.3 224 184 74.1
H 30.2 17.8 - 44 524
I 20.8 30.9 15.8 67.5
] 490 164 8.3 73.7
Mean 33.1 19.6 17.8 70.6
(+ SE) (11.3) (6.8) (15.3) (22.5)

“Mean values of 18 kinds of Sunchang, 10 kinds of Boeun,
and 17 kinds of Sachun kochujang.

bGlutinous rice kochujang.

“Not detected.

B oo s ek
propionic acid?} acetic acid

okt

mge 2 7H4 wstem, 1
A} ,\}:4 —,_7[:7 N 7L7L 816mg, 76.
739 HA 462 mgel A 2o



16

-t Al E ks 2] A 26 W Al 1 & (1994)

Table 6. Comparison of non-volatile organic acid contents among various kinds of traditional and commercial

kochujang (mg/100g kochujang)
Lactic Oxalic Malonic Succinic Itaconic Maliic Pyroglutamic Total
acid acid acid acid acid acid acid
Sunchang® 249 88.3 —b 19.4 - 0.0 132.7
Boeun® 277.8 10.6 - 294 - 0.0 317.8
Sachun® 65.9 79.0 - 43.2 ~ - 0.0 188.1
Commercial®
A 1254 314 8.3 384 311 4.1 15.5 254.1
B 49 18.9 — - trace trace 238
C 73.6 26.5 154 9.2 306 3.1 4.2 162.6
D 524 231.9 23.1 14.3 271 14.8 6.1 369.7
E 39 70.7 19.2 4.2 326 6.9 10.8 148.3
F 4.0 352.3 - 8.7 36.1 29.2 8.5 438.8
G 66.9 4243 11 234 387 9.7 11.2 5753
H 498 303.3 - 21.1 284 3.3 - 405.9
I 1109 350.8 1.0 33.8 499 15.9 21.0 583.3
J 9.1 156.3 1.0 6.0 26.6 35.7 6.2 241.0
Mean 50.1 196.6 99 15.9 30.1 13.6 8.3 320.3
(= SE) (45.0) (155.6) (9.4) (12.9) (12.6) (11.8) (6.6) (185.9)

*Mean values of 18 kinds of Sunchang, 10 kinds of Boeun, and 17 kinds of Sachun kochujang.

"Not detected.
“Glutinous rice kochujang.
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