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Changes in Physicochemical Properties and Microorganisms
during the Storage of Kimchi Stew’s Sauce

Hye-Soon Kwon

Institute for Agricultural Food Technology, Kyongki-do 412-707, Korea

Abstract

Physicochemical properties and microflora of kimchi stew’s sauce were investigated during 6
months at 13°C, 27°C and 37°C to study the changes of its quality. The final pH values in the sauce
showed a slight decrease to 4.46, 4.38 and 4.21 during storage at 13°C, 27°C and 37°C, respectively.
Color(L, a, b values), salinity, moisture and Aw in the sauce were decreased during storage. However,
the values of brix and browning, and the amounts of total sugar, crude protein and crude fat in
the sauce were increased during storage. All the reactions occurred more rapidly in the samples
stored at 37°C than those stored at 27°C and 13°C. The viable cell counts of aerobic bacteria in the
sauce were changed remarkably during storage, but viable cell counts of lactic acid bacteria were
decreased. Yeast, mold and E. coli were not found in the above temperatures during storage. Regression
analysis between sensory scores and quality characteristics showed that the 4E value was a major
quality index for the deterioration of kimchi stew’s sauce. The shelf lives of sauces at 13°C, 27°C,
37°C were estimated to be 24 months, 6 months and 6 months, respectively.
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Table 1. Operating conditions for free sugar analysis
by high-performance liquid chromatography

Instrument : Waters associates HPLC

Column : Carbohydrate Column, 300X 7.8mm

Detector : Waters Associates Differential
Refractometer R410

Solvent : Acetonitrile : HoO(V/V%)=80: 20

Flow rate : 1.5ml/min

Injection volume : 10ul
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Table 2. Chemical compositions and properties of kim—
chi stew’s sauce

Content(%6)
Energy(kcal) 168.61 Brix 39.2
Total sugar 35.35 pH 4.62
Protein 4.35 Salinity 5.95
Fat 1.09 L 38.44
Moisture 65.17 a 13.28
Water activity 0.88 b 16.39
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Fig. 1. Changes in the pH, salinity, brix of kimchi stew’s sauce during the storage.
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Fig. 2. Changes in the moisture content and Aw of
kimchi stew’s sauce during the storage.
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Table 3. Changes in the total sugar and free sugar content of kimchi stew’s sauce during the storage (g/100g)
Storagetime Fructose Glucose Sucrose Maltose Total sugar
(month) 13°C 27°C 37°C  13°C 27°C 37°C 13°C 27°C 37°C 13°C 27°C 37°C  13°C 2/°C 37°C
0 041 041 041 353 353 353 28 289 289 325 325 325 3535 3535 3535
1 048 041 050 371 397 420 311 265 257 348 254 185 3417 3643 39.60
2 035 042 053 407 35 351 301 237 209 216 238 144 3373 3578 3713
3 035 047 082 424 385 383 28l 293 187 226 165 184 3266 3405 34.62
4 042 052 108 432 368 411 306 238 213 220 186 217 3254 3338 34.83
5 039 057 103 421 422 317 283 273 140 231 188 195 3451 3455 37.74
6 044 056 111 427 410 345 304 233 132 288 175 160 3512 3692 39.39
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Fig. 3. Changes in the color of kimchi stew’s sauce
during the storage.
—— 13°C, —8— 27°C, —a— 37°C
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Fig. 4. Changes in the crude protein and crude fat con-
tent of kimchi stew’s sauce during the storage.
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Table 4. Changes in the viable cell count of aerobic bacteria during the storage
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(unit: X 10° CFU/g)

Storage Total aerobic bacteria Lactic acid bacteria .
. Yeast & Mold E. coli
time(month) 13°C 27°C 37°C 13°C 27°C 37°C
0 16.80 16.80 16.80 6.23 6.23 6.23 - -
1 3.96 12.60 8.26 4.95 815 550 - -
2 18.10 6.20 1270 346 852 3.96 - -
3 500.00 3.00 1.00 30.00 25.60 150 - -
4 221.00 3.50 -b - - - - -
5 654.00 3.35 - - - - - -
6 1630.00 352 - - - -
Y~ not detected
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Table 5. Changes in the sensory evaluation score during the storage

Storage time Color Taste Smell Total score
(month) 13°C 27°C 37°C 13°C 27°C 37°C 13°C 27°C  37°C 13°C 27°C 37°C
0 3.8 3.8 3.8 3.4 34 3.4 4.0 4.0 4.0 38 3.8 3.8
1 3.8 3.6 36 34 31 36 3.8 40 38 3.9 36 3.7
2 34 3.1 2.3 32 30 3.0 34 30 30 33 30 2.7
3 2.7 26 1.8 2.8 3.3 25 2.7 26 21 2.7 2.8 2.1
4 24 16 13 3.2 26 18 25 25 2.1 2.7 2.2 1.7
5 2.3 14 12 3.1 2.3 1.7 24 2.3 19 19 20 15
6 2.1 11 1.0 3.0 2.0 16 2.2 2.0 1.6 15 17 1.4

Preference testing: five point hedonic scale
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Table 6. The regression equations between quality
characteristics(X) and sensory scores(Y)

Quality Regression equation Correlation
characteristics € au coefficient(r)
pH Y=-237X+58 0.83
Browning Y= 41X-26 -0.95
Moisture Y=-14.1X+0.3 0.81
L-value Y= -29X+0.2 0.94
a-value Y= 12X+0.2 0.85
b-value Y= 15X+02 0.81
AE Y= 6.0X-0.2 0.99
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