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Abstract

Changes in physical and chemical chracteristics of industry-type kochujang were investigated during
105 days of storage at 37C. Reducing sugar content of kochujang decreased rapidly up to the 15th
day of storage and then decreased slowly thereafter. Total free amino acid contents decreased by
22.3% after 60 days and by 35% after 90 days of storage. The activities of amylase and protease
did not show any significant changes, however, the activity of neutral protease increased slightly.
The moisture content and water activity of the kochujang decreased linealy during storage and the
correlation coefficient between the moisture content and water activity showed 0.964. Apparent viscosity
of kochujang increased with an increase in storage time. It was found that water activity was more
responsible for the increase of apparent viscosity than water content.
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Table 1. The mixing ratio of raw material for the pre-
paration of kochujang

Raw material Ratio (%)
Wheat 54
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 ko-

chujang

Table 2. Instrumental conditions for free sugars analy-
sis by HPLC

Instrument . Waters associate HPLC

Column . Carbohydrate analysis column, 300 mmX7.8
mm, Waters Co.

Detector . Waters Associates Differential Refractometer
R 410

Solvent . Acetonitrile : H;O=80 @ 20(v/v)

Flow rate @2 m{/min
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Table 3. Instrumental conditions for amino acid analy-
sis by HPLC

[nstrument : Waters Associate Model 244
Column . Pico-Tag

Column Temp. : 40T

Eluent Sol. : Pico Tag Eluent A, B

Flow rate : 1.0 m//min.

Chart speed : 05 cm/min.

Detector - UV (254 nm)

Injection Volume : 10 w/
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Fig. 2. Changes in reducing sugar of kochujang during
storage at 37°C
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Fig. 3. Changes in free sugars of kochujang during
storage at 37°C
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Table 4. Changes in free amino acid contents of kochujang during storage at 37°C

(Unit: mg/100g kochujang)

Amino Storage time(days)
acids 0 15 30 60 75 90 105
Asp 50.35 33.84 35.02 40.07 33.85 30.87 3246
Glu 31142 158.26 143.15 108.58 102.06 97.82 98.31
Ser 120.24 109.09 103.70 83.67 100.95 83.96 81.25
Gly 7127 70.31 70.00 62.05 61.81 63.40 63.96
His 11261 104.31 72.00 74.88 72.64 47.18 65.87
Arg 218.90 210.94 135,51 132.89 211.76 159.66 189.77
Thr 74.08 7107 61.97 59.25 53.15 41.96 4119
Ala 12051 96.48 96.51 7231 73.71 71.75 871.04
Pro 27449 306.40 282.81 28149 270.81 259.60 290.12
Tyr 98.11 86.84 96.65 84.49 82.74 76.28 83.58
Val 102.70 95.88 102.80 96.23 93.18 86.37 93.78
Met 36.24 38.33 33.85 31.98 27.74 2941 28.53
Cys 3.19 3.19 3.04 4.27 4.92 3.14 387
Ile 80.67 75.92 73.92 70.54 66.34 45.38 46.12
Leu 181.31 155.37 139.50 150.66 129.90 136.49 165.79
Phe 111.70 114.68 97.30 102.60 83.52 86.43 71.28
Lys 124.72 86.44 65.76 5143 56.27 40.87 51.97
Total 2092.50 1815.35 1613.49 1512.39 1525.35 1360.57 1478.89
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Fig. 4. Changes in a- and o-amylase activity of kochu-

Jjang during storage at 37°C
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Table 5. Changes in moisture contents and water activi-
ties(Aw) of kochujang during storage at 37°C

Storage time  Moisture contents

Water activity

(days) (wt %)

0 41.68+ 0.02° 0.736+ 0.000

15 41531 0.04 0.735+ 0.001°
30 4151+ 0.03 0.734+ 0.000°
60 39.99+ 0.02° 0.728+ 0.000°
75 39.62+ 0.07" 0.720+ 0.000°
0 39.74% 0.12" 0.720+ 0.001°
105 39.14+ 0.05¢ 0.714+ 0.001°

*1. All values are meant standard deviation
*2. Different superscripts in the same column are signifi-
cantly different (P<0.05)
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Fig. 6. Changes in shear stress of kochujang during
storage at 37°C
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