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Abstract

This study was carried out to investigate the changes in physicochemic:«ﬂ characteristics of kochujang
in order to improve the quality of traditional kochujang. Three different kinds of kochujang were prepared
with Aspergillus oryzae, A. oryzae plus Bacillus licheniformis, and A. oryzae, B. licheniformis plus Saccharo-
myces rouxii. Kochujang prepared with B. licheniformis and S. rouxii had higher total acidity than that
prepared with A. oryzae only. The amount of crude protein in kochujang prepared with B. licheniformis
and S. rouxii were higher than that prepared with A. oryzae only. The content of reducing sugars increased
significantly up to 60 days of fermentation and then decreased thereafter in all three kochujang samples.
Kochujang prepared with A. oryzae and B. licheniformis produced more reducing sugars than that
prepared with A. oryzae only. The contents of non-volatile organic acids increased significantly up during
the fermentation. The amounts of pyroglutamic, citric and succinic acids were higher than the other organic

acids.
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Table 1. Instrument and working conditions for non-
volatile organic acids analysis by gas chroma-

tography

Instrument . Hewlett Packard 5890A

Column . Supelcowax 10 capillary column,
0.31 mm IDX30 m

Detector . FID

Detector temp. : 270°C

Oven temp. 1 70°C (1 min)~5°C/min~230°C (8 min)

Injection temp. : 250°C

Carrier gas : Ng
#ot o &
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Fig. 1. Changes in titratable acidity of kochujang during
fermentation.
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Fig. 2. Changes in crude protein content of kochujang
during fermentation.
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Fig. 3. Changes in reducing sugar content of kochujang
during fermentation.
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Table 2. Changes in non-volatile organic acids of kochujang during fermentation (mg/100 g)
by Nonvolatile Fermentation period (days)

Sample organic acid 0 30 60 90 120 150 180
Lactic trace trace 6 7 8 9 10

Oxalic trace trace trace 3 4 6 8

Succinic 21 36 45 65 75 84 99

Fumaric 11 17 28 38 46 54 65

A Itaconic trace trace 2 8 12 15 21
Pyroglutamic 82 96 101 115 130 147 160

Citric 38 41 48 69 77 89 101

Malic 22 27 31 38 45 53 60

Total 174 217 261 353 397 457 524

Lactic trace trace 6 9 12 15 21

Oxalic trace trace trace 4 7 10 14

Succinic 26 31 52 82 99 116 132

Fumaric 18 19 31 31 42 51 64

B Itaconic trace 3 5 3 7 9 13
Pyroglutamic 88 101 113 143 162 179 194

Citric 35 48 53 89 97 109 123

Malic 21 39 37 37 42 50 58

Total 188 241 297 398 468 539 619

Lactic trace 1 5 8 11 16 22

Oxalic trace trace trace trace 2 4 6

Succinic 29 32 41 72 86 94 104

Fumaric 13 16 26 42 55 67 90

C Itaconic 1 2 8 8 11 17 26
Pyroglutamic 79 118 106 148 164 183 201

Citric 36 41 52 78 92 105 124

Malic 25 40 37 46 55 63 81

Total 183 251 275 402 476 549 654

YA: Aspergillus oryzae
B: A. oryzae+ Bacillus licheniformis
C: A. oryzae+ B. licheniformis+ Saccharomyces rouxii

Table 3. Changes in apparent colors of the kochujang during fermentation

Sample! Color Fermentation period (days)

ample parameter 0 30 60 90 120 150 180
L 256 26.8 279 2738 28.2 27.9 285

A a 17.6 178 172 174 175 179 172
b 14.1 143 14.0 142 142 145 143

AE? 67.0 66.0 64.7 64.5 65.1 64.8 65.2

L 25.4 244 248 256 259 26.2 25.7

B a 168 16,6 15.8 16.1 162 16.7 166
b 134 131 129 1238 12.8 129 130

A4E 66.8 67.7 67.1 67.3 67.5 67.7 66.9

L 26.0 242 24.8 245 246 246 25.1

c a 17.7 166 165 16.4 165 165 16.9
b 15.0 14.1 146 142 145 143 143

A4E 66.8 68.1 67.8 67.4 67.7 675 67.9

Va: Aspergillus oryzae

B: A. oryzae+ Bacillus licheniformis

C: A. oryzae+ B. licheniformis+ Saccharomyces rouxii
D 4E = (L2 + a2+ bH)2
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