KOREAN J. FOOD SCI. TECHNOL.
Vol. 26, No. 4, pp. 453-~-458(1994)

SR DR nFF| 0|5 SMHE Y ZIXNE Y
A - A e 92A - AES
Ll ad NS R

Changes of Physicochemical Characteristics and Development of New
Quality Indices for Industry-produced Koji Kochujang

Young-Soo Kim, Jin Cha, Sung-Won Jung, Eun-Ji Park and Jung-Ok Kim

Korvea Food Research Institute

Abstract

43 Kinds of physicochemical characteristics of kosi kochujang prepared by a standardized industrial
process were determined and analyzed statistically during storage for 105 days at 37C . The character-
istics which showed significant correlation with storage period after preparation of kochujang were
12 items, which included sensory preference for flavor and taste, Hunter tristimulus values(L, a, b,
AE), HMF, capsanthin, formol nitrogen, threonine, water and water activity. Seven of the items were
related with color attributes of kochujang. Especially, tristimulus values showed significant correlation
with sensory preference for color of kochujang. In this regard, tristimulus values should be recom-
mended as new quality indices of national standard for industry-produced koji kochujang. Means and
standard dewviations of tristimulus values of 27 kinds of industry-produced koji kochujang in the
market were L=28.21+ 148, a=9.37% 254, b=4.35*+ 2.19 and AE=30.09+ 2.42.
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Table 1. The mixing ratio of raw material for the
preparation of koji kochujang

Raw material Ratio (%)

Wheat 5.4

Wheat powder 16.5
Koji 0.04
Soy bean 3.0
Water 26.6
Red pepper powder 115
Corn syrup 25.0
Glutamic acid 0.5
Defatted soybean powder 0.9
Spirits 3.0
Salt 7.56
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Fig. 1. Schematic diagram for the preparation of koji
kochujang.
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Table 2. Changes in physicochemical characteristics of prepared koji kochujang during storage

Characteristics

0
Total nitrogen(%) 1.12
Formol nitrogen(mg/100g) 212.8
Ammoniacal nitrogen(mg/100g) 733
Total of free amino acids(mg/100g) 2,093
Aspartic acid(mg/100g) 50
Glutamic acid(mg/100g) 311
Serine(mg/100g) 120
Glycine(mg/100g) 71
Histidine(mg/100g) 113
Arginine(mg/100g) 219
Threonine(mg/100g) 74
Alanine(mg/100g) 121
Proline(mg/100g) 274
Tyrosine(mg/100g) 98
Valine(mg/100g) 103
Methionine(mg/100g) 36
Cysteine(mg/100g) 3
Isoleucine(mg/100g) 81
Leucine(mg/100g) 181
Phenylalanine(mg/100g) 112
Lysine(mg/100g) 125
Lightness 31.44
Redness 5.59
Yellowness 10.90
Total color difference 28.96
Moisture(%) 41.68
Aw 0.736
Total sugar(%) 27.30
Reducing sugar(%) 24.19
Glucose(%) 11.25
Maltose(%) 2.29
Fructose(%) 1.06
Bacteria count(Log CFU/g) 7.225
Mold count(Log CFU/g) 2.367
Liquefying amylase activity(unit/g) 3.68
Saccharogenic amylase activity(unit/g) 1.26
Acid protease activity(unit/g) 0.278
Neutral protease activity(unit/g) 0.32
HMF(ppm) 0.21
Capsanthin{nm) 2.55
Viscosity(Pa-s) 196.8
Color preference 7.14
Taste preference 6.74

Storage time(day)

15 30 60 75 90 105
1.14 1.14 1.15 1.14 117 117
2110 194.3 178.5 174.9 167.8 160.1
814 79.0 79.0 79.5 74.9 73.5
1,815 1613 1,512 1,525 1,361 1479
34 35 40 34 31 32
158 143 109 102 98 98
109 104 39 101 34 81
70 70 62 62 63 64
104 72 75 73 47 66
211 136 133 212 160 190
71 62 59 53 42 41
96 97 72 74 72 71
306 283 281 27 260 290
87 97 84 83 76 84
96 103 96 93 86 94
38 34 32 28 29 29
3 3 4 5 3 4
76 74 71 66 45 46
155 140 151 130 136 166
115 97 103 84 86 71
86 66 51 56 41 52
30.10 29.07 26.82 26.54 26.05 25.54
4.62 3.66 1.55 1.07 046 —0.17
9.51 8.14 4.86 4.17 3.20 2.24
23.18 27.67 26.33 26.19 25.85 2544
4153 41.55 39.99 39.62 39.74 39.14
0.735 0.734 0.728 0.720 0.720 0.714
24.88 25,59 24.89 24.88 24.74 23.88
22.72 23.46 21.99 22.22 22.21 21.62
12.50 10.84 9.71 9.08 9.15 9.06
2.64 2.79 326 265 2.70 2.14
1.08 140 1.08 1.13 0.89 1.06
7.205 7.217 7.149 7.146 7.124 6.897
2.283 2217 2215 2.236 2.185 2210
3.74 3.78 3.80 3.82 3.84 3.84
1.34 1.37 1.26 1.33 1.29 1.26
0.254 0.276 0.263 0.247 0.271 0.245
0.33 0.36 0.38 0.44 0.51 0.48
0.75 1.61 5.36 8.89 14.04 20.56
2.21 2.03 1.89 1.75 1.62 1.40
190.4 2210 2119 2415 2504 265.4
6.82 5.68 373 2.95 241 2.36
6.39 6.26 443 4.39 4.30 3.83
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Table 3. Pearson correlation coefficients between
storage time and physicochemical characteristics of
prepared koji kochujang

Quallt\ 1nd1ces

Coefﬁaents Probability(p)

Total nitrogen 0. 88319 0.0084
Formol nitrogen --0.98860 0.0001
Ammoniacal nitrogen —-0.27015 0.5579
Total of free amino acids —(.88554 0.0080
Aspartic acid ~0.67527 0.0960
Glutamic acid —0.80383 0.0294
Serine —0.92439 0.0029
Glycine ~0.85851 0.0134
Histidine - 0.85816 0.0135
Arginine —0.23765 0.6079
Threonine —0.97799 0.0001
Alanine —-0.91154 0.0043
Proline -0.33012 0.4696
Tyrosine —0.79049 0.0343
Valine —0.76161 0.0466
Methionine —0.91921 0.0034
Cysteine 0.53941 0.2115
Isoleucine —0.91516 0.0038
Leucine —0.40607 0.3660
Phenylalanine —0.91609 0.0037
Lysine —0.85784 0.0135
Lightness(L) —0.98669 0.0001
Redness(a) —0.99366 0.0001
Yellowness(b) —0.99311 0.0001
Total color difference(AE) —0.98101 0.0001
Moisture —0.96483 0.0004
Aw —-0.97203 0.0002
Total sugar —0.80240 0.0299
Reducing sugar —0.87039 0.0108
Glucose —0.89669 0.0062
Maltose —-0.04913 0.9167
Fructose —0.36961 04145
Bacteria count —0.81104 0.0268
Mold count ~-0.79863 0.0313
Liquefying amylase activity 0.94688 0.0012
Saccharogenic amylase activity — 0.28736 0.5321
Acid protease activity —0.53860 0.2123
Neutral protease activity 0.94846 0.0011
HMF 0.95246 0.0015
Capsanthin —0.97787 0.0001
Viscosity 0.93244 0.0022
Color preference —0.98431 0.0001
Taste preference —0.96801 0.0003
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Table 4. Pearson correlation coefficients between color BRI EAE m3ae] olu] ThelH EAle]

preference and quality indices of prepared koji kochu-
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Quality indices Coefficients  Probability Heeh agAdec ?%ﬂ_ kel Aasteln A% F
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Redness(a) 0.99257 0.0001

Yellowness(b). 0.99233 0.0001 o

Total color difference(AE) 0.98630 0.0001 =4 of

Lightness(L) 0.98539 0.0001

Capsanthin 0.94364 0.0014 M2 ZAAFE s} $]3}04 A9 A pEAE

HMF —0.88289 0.0085 2xsld Al mAo R A3 T kA ziql 37C

Table 5. Hunter tristimulus values of industry-produced koji kochujang in the market

Kochujang L a b AE
K-1-1 2792+ 0.03* 10.66t 0.16 3.99+ 0.07 30.15+ 0.04
K-1-4 2764+ 0.04 9.95+ 0.10 3.74+ 0.07 29.661 0.05
K-1-5 28.20% 0.10 11.27+ 0.20 457+ 0.13 30.71+ 0.18
K-2-1 29.51+ 0.09 11.39+ 0.04 6.23+ 0.12 32.24+0.10
K-2-2 2846+ 0.14 9.02+ 0.18 447+ 027 30.19+ 0.22
K-24 2941+ 0.11 1122+ 0.13 591+ 0.20 30.02+ 0.16
K-3-2 26.31% 0.07 4.58+0.12 1.05+ 0.18 26.72+ 0.09
K-3-3 26,93+ 0.11 5.59% 0.06 1.71+0.01 2756+ 0.12
K-3-3 28.15+ 0.02 9.12+0.03 392+ 0.03 29.85+ 0.01
K-4-1 26.53+ 0.00 4.88+ 0.08 1.50+ 0.04 27.01£0.01
K-4-4 26611 0.12 6.20% 0.18 1.71£ 0.21 27.38+0.17
K-4-5 28.02* 0.06 9.96+ 0.02 3.86+ 0.03 29.99+ 0.05
K-5-3 27.88+ 0.08 9.32+ 0.16 4.02+0.13 29.67+0.14
K-5-4 27391 0.21 8.31+ 0.30 3.21+ 0.26 2881+ 0.32
K-5-5 27.76+ 0.08 9.07+0.20 374+ 0.18 2944+ 0.16
K-6-2 26.80+ 0.09 7.10% 0.06 2351025 27.82£0.11
K-6-5 26.781 0.12 6.26+ 0.17 2.20% 0.09 27.591 0.16
K-6-6 26.98+ 0.07 7571 0.17 271+ 0.11 28.15+0.12
K-7-1 29.63+ 0.16 11.30+ 0.12 6.45+ 0.16 32.3610.21
K-7-2 31.73+ 0.07 12.87+ 0.34 921+ 051 3545+ (.24
K-7-5 32.04+ 0.09 13.57+ 0.17 923+ 0.04 35.99+ 0.04
K-8-1 27.85% 0,05 10.18+ 0.17 432+ 0.08 2997+ 0.10
K-8-3 2867+ 0.11 11.37+ 024 551+ 0.19 31.33+ 0.22
K-8-4 28.18+ 0.04 11.37+ 0.09 4.86+ 0.02 30.77+ 0.03
K-9-1 30.67+ 0.11 13.95+ 0.04 8.54+0.23 34.76+ 0.17
K-9-4 27.39+ 0.04 7.371 0.11 3.51+ 0.06 2858+ 0.07
K-9-5 28.23% O 14 9.53+£0.17 4. 89‘*’ 0.25 30.20+0.22
Mean 28. 21+ 1 48** 9 37+ 2. 54 4. 35* 2.19 30.09+ 2.42

*Mean of 6 replicates.
** Meant standard deviation.
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