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Abstract

This study was designed to investigate the changes in physicochemical and sensory characteristics of trad-
itional kochujang during aging, which was prepared with a different meju fermented for various periods of
time. The non-volatile organic acid contents in all samples gradually increased up to 90 days of fermentation.
Kochujang prepared with a 40-day-fermented meju had 1.14~2.54 times highter organic acid content after 90
days of aging as compared to other kochujang preparations. The most abundant free sugars were found to be
glucose and fructose representing 82.27~100% of total free sugar contents in kochujang. 17 kinds of free am-
ino acid including Glu, Asp and Met were found in traditional kochujang aged for 90 days. Glu was noted as
the most contributing amino acid to the brothy taste of kochujang in the light of increasing ratio and content
of Glu among free amino acids during aging. The total free amino acid contents of kochujang increased with
an increase in fermentation time of meju. Results of sensory evaluation revealed that kochujang prepared with
a 40-day-fermented meju was best in terms of flavor and taste. These results suggest that kochujang prepared
with a 40-day-fermented meju had the highest quality in terms of physicochemical and sensory characteristics

of kochujang.
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Table 1. Changes in non-volatile organic acid contents of traditional kochujang during aging

ghZAlE)sts]z] A 299 A 65 (1997)

(mg/100 g kochujang)

Fermentation time

Non-volatile acid

Aging time (days)

of meju (days) 0 30 60 90
Lactic acid 9.92 17.93 2171 22.38
Oxalic acid 26.80 2593 23.29 22.56
Succinic acid 48.04 42.78 57.71 51.74
0 Malic acid 29.19 28.25 27.26 30.15
Citric acid 8.54 9.89 11.30 15.95
Pyroglutamic acid 179.63 176.33 205.61 258.47
Total 302.12 301.11 346.88 401.25
Lactic acid 10.90 20.39 23.43 28.76
Oxalic acid 28.13 22.43 20.10 24.32
Succinic acid 49.37 57.89 50.78 55.09
20 Malic acid 30.35 27.28 29.43 29.65
Citric acid 8.49 11.36 14.25 14.29
Pyroglutamic acid 177.67 199.25 248.78 230.30
Total 304.91 338.60 386.77 382.41
Lactic acid 14.99 2951 39.11 65.36
Oxalic acid 22.59 24.62 43.85 58.15
Succinic acid 52.93 57.85 71.80 124.49
40 Malic acid 3231 30.29 44.33 70.96
Citric acid 8.86 16.75 24.82 40.76
Pyroglutamic acid 188.39 246.12 263.60 224.51
Total 320.07 405.14 487.51 584.23
Lactic acid 12.85 22.59 27.26 30.41
Oxalic acid 14.94 22.71 22.11 32.73
Succinic acid 78.20 51.75 55.45 69.14
60 Malic acid 20.37 29.59 30.40 36.78
Citric acid 11.41 14.85 15.83 17.92
Pyroglutamic acid 201.57 267.49 251.29 325.66
Total 339.34 408.98 402.34 512.64
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Table 2. Changes in free sugar contents of traditional kochujang during aging
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o]&-z}e A28 wFAE] A= 54 75Ul 6.12%

(g/100 g kochujang)

Fermentation time

Aging time (days)

Free sugar

of meju (days) 0 15 30 45 60 75 90
Fructose 8.43 7.97 7.71 7.00 6.79 6.96 7.61
Glucose 1.91 2.07 241 277 2.67 2.41 2.34
0 Sucrose 0.15 0.34 0.12 0.44 0.32 0.14 0.05
Maltose 0.95 1.32 1.04 1.09 1.42 0.90 1.17
Total 11.44 11.70 11.28 11.30 11.20 10.41 11.17
Fructose 7.11 6.84 6.75 6.33 5.79 6.69 6.66
Glucose 1.66 3.23 3.48 3.92 4.76 6.12 5.84
20 Sucrose 0.12 0.22 0.37 0.15 0.13 b -
Maltose 0.75 1.77 1.84 1.75 1.34 1.27 1.22
Total 9.64 12.06 12.44 12.15 12.02 14.08 13.72
Fructose 6.09 5.82 5.68 4.71 5.61 5.93 6.89
Glucose 4.87 5.88 6.71 6.85 7.69 7.12 6.34
40 Sucrose 0.08 0.08 - - - - -
Maltose 0.58 1.52 0.63 0.59 - - -
Total 11.62 13.30 13.02 12.15 13.30 13.05 13.23
Fructose 6.04 5.76 5.20 5.11 5.96 6.73 6.88
Glucose 4.89 6.00 6.06 6.50 6.43 6.06 5.05
60 Sucrose 0.04 0 0 0 0 0 0
Maltose 0.10 0.02 0 0 0 0 0
Total 11.07 11.78 11.26 11.61 12.39 12.79 11.93

"Not detected.
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Table 3. Composition of free amino acid in traditional
kochujang aged for 90 days (mg/100 g kochujang)

Amino Aging time of meju (days)

acid 0 20 40 60

Asp 95.09 92.64 103.99 75.33
Glu 117.81 128.34 186.49 188.07
Ser 114.99 132.26 59.69 66.71
Gly 11.91 13.03 16.83 21.29
His 13.10 6.67 24.28 34.59
Arg 57.09 80.26 93.89 111.95
Thre 14.42 21.13 20.64 30.88
Ala 18.47 13.65 11.12 27.48
Pro 128.63 151.35 152.85 139.46
Tyr 49.76 42.05 93.07 79.63
Val 26.05 30.71 42.99 48.53
Met Ry - 14.82 17.49
Cys 10.99 9.42 29.82 14.16
Ile 6.17 9.69 20.09 21.89
Leu 14.04 20.44 41.26 51.77
Phe 55.77 66.55 81.43 65.26
Lys 15.07 16.91 37.07 40.38

Total 749.36 835.10 1030.33 1034.87

"Not detected.
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20F
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16

%
14+ \\_‘
* 0 day meju \\—_‘
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Capsaicin content(mg/100g dry matter)

12} @ 40 days meju

“* 60 days meju

10 1 1 1 { 1 |
[o} 15 30 45 60 75 90

Aging time(days)

Fig. 1. Changes in capsaicin content of traditional ko-
chujang during aging.
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Table 4. Odor, taste and acceptability of traditional ko-
chujang aged at 20°C

Sensory KOCh’;g‘;"g Fermentation time of meju (days)
description o (days) © 20 40 60 F-value”

0 2100 1.70° 1.80° 2.30" 0.79
Sweet 30 2.00° 213" 2.88" 238 0.94
taste 60 2.00° 2.60° 3.00° 2.70° 1.56
90 212" 253 2.71° 259" 1.71

0 2,600 1.70° 240" 2.60" 0.84
Sour 30 238 2.63" 3.38 313 1.15
taste 60 220" 2.60° 2.90° 2.90° 1.42
90 3.12° 3.12° 377" 3.41° 142

0 5.00* 490" 4.80° 4.60° 0.23
Salty 30 5.63* 5.00" 4.25" 3.88" 3.77*x
taste 60 5.50° 530" 4.80" 4.30" 3.92%*

90 5.53' 5.53" 5.41" 4.88" 4.93**

0 6.30° 5.20" 5.10" 3.00° 2.18
Bitter 30 6.25° 5.50™ 450" 35.38"2.78*
taste 60 5.90° 520" 420" 4.70" 3.93**

90 6.18° 5.18" 477" 4.94" 6.67***

0 3.30° 3.20" 3.80° 3.40° 0.24

Pungent 30 2.38" 288" 3.38" 2.88" 1.59
taste 60 2.80° 3.30" 3.30° 3.30° 0.75
90 3.53" 3.06" 3.94" 4.12* 1.98

0 220" 3.80 4.00° 4.00° 2.42

Brothy 30 3.63° 438 4.63° 4.50° 0.44

taste 60 4.40° 450 4.70° 4.70°* 0.15

90 418 4.59° 4.94° 4.65' 0.83

0 1.50° 2.30° 2.60° 2.30" 145

Alcoholic 30 213 250" 2.60° 2.30° 1.45
odor 60 1.80° 3.00° 3.40° 3.20° 4.87**
90 206" 277" 3.71° 3.41° 5.22%*

] 5.90° 4.60° 4.40° 4.70° 1.38
Musty 30 6.50° 5.13° 463" 4.88" 4.18**
odor 60 6.30° 4.80° 4.50° 4.80" 6.64%**
90 6.29° 5.24° 477" 35.00° 9.60***

0 230 220 250 1.50
Acceptability 30 330 325 186 1.88
odor” 60 3.80 270 2.00 230
90 388 265 171 1.77
0 380 240 2.00 1.80
Acceptability 30 388 3.00 138 175
taste” 60 400 320 190 230
90 400 253 171 177
®Mean scores within raw followed by the same letter are
not significantly different at the 5% level using Duncan's
multiple range test.
U*P<0.05, **P<0.01, ***P<0.001.
“Acceptability was determined with a ranking test.
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