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Relationships Between Fermentative Gas Pressure and Quality
Changes of Packaged Kimch: at Different Temperatures

Seok-In Hong, Jin-Sook Park and Noh-Hyun Park

Korea Food Research Institute

Abstract

Kimchi packed in polypropylene(PP) tray was stored at different temperatures (0, 10, 20C ) to inves-
tigate the relationships between fermentative gas pressure and quality changes. The quality of Kimchi
during storage was evaluated in terms of pH, titratable acidity, color, and sensory properties. The
fermentative gas pressure changes due to CO, evolution showed typical sigmoidal curves at each
temperature. Accordingly, inflation of Kimchi packages caused by increasing gas pressure occurred
in 40 hours, 5 and 30 days at 20, 10, 0, respectively, at which gas pressure inside the packages
ranged 1.2~14 psig. Following inflation, Kimchi packages stored at 20 and 10C were burst out on
3 and 8 days, but those at 0C were not. As the fermentative gas pressure increased, pH decreased
(r>0.968) and titratable acidity increased (r>0.973) proportionally. Regarding to the color change of
crushed Kimchi juice, L and b values were decreased exponentially, but a value remained constant
during storage. Among sensory properties, the sourness and texture scores showed good accordance
with pH changes. In conclusion, although Kimchi kept optimal tastes during storage, the inflation
of package restricted shelf-life of Kimchi.
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Fig. 1. The changes in pH and titratable acidity of pac-
kaged Kimchi and pressure curves during storage at
20°C
+: Pressure, (1; pH, B; Acidity —; Simulation, &; Infia-
ting point, #; Bursting point
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Fig. 2. The changes in pH and titratable acidity of pac-
kaged Kimchi and pressure curves during storage at
10°C
+: Pressure, [1; pH, ®; Acidity —; Simulation, &; Infla-
ting point, #; Bursting point
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Fig. 3. The changes in pH and titratable acidity of pac-
kaged Kimchi and pressure curves during storage at
0°C
+; Pressure, O; pH, B; Acidity —; Simulation, +-; Infla-
ting point
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Fig. 4. (a) Plot of Ln[F,;(X)] vs. Ln(t) and (b) plot
of F(X) vs. time for pressure evolution at different tem-
peratures with least square linear fits
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Table 1. Reaction rate contants, exponents and coeffi-
cients of determination for pressure changes in anaero-
bic jars with Kimchi during storage at different tempe-
ratures

Relation Temp.(C) n k(day ") R?

Ln(t) 0 3.40 0.0328 0.995

vs. 10 3.03 0.1848 0.990

Lo{F, (X}] 20 2.14 0.4876 0.984
0 0.0338 0.994

FX) vs. t 10 0.1898 0.991
20 0.4880 0.989
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Fig. 5. The changes in color index (L-b/a) values of

crushed Kimchi juice during storage at different temper-
atures
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Table 2. The changes in sensory evaluation* of packaged Kimchi during storage at different temperatures

Storage Storage time (days)
Attributes
temperature 1 2 3 5 7
20T Color 5.0¢ 5.0¢ 4.7% 5.0¢ 5.1¢
Flavor 53¢ 5.7 59 6.4* 6.6
Sourness 2.3¢ 5.9° 7.3 7.6 . 8.24
Texture 6.7 5.1° 3.3 3.1¢ 2.1
Preference 6.3 6.8¢ 6.4° 4.2v 3.2°
Storage Storage time (days)
Attributes
temperature 1 3 5 7 10
10T Color 44 39 4.4 46 4.0
Flavor 6.2° 6.3 4.22 4.8% 5.7%
Sourness 1.7 4.3" 5.7° 6.4% 7.2¢
Texture 7.4° 6.4 5.4° 3.2¢ 3.8°
Preference 5.3% 5.7¢ 6.0° 4.7 3.7°
Storage . Storage time (days)
Attributes -
temperature 3 6 13 20 24 27 31 38 45
(i1e) Color 4.7¢ 5.0% 5.8 6.3 6.2° 6.5 5,6%¢ 6.0 6.1
Flavor 8.1* 7.7 7.0% 8.0 7.3%¢ 6.1~ 6.1~ 7.0%% 5.9¢
Sourness 1.7 2.1¢ 2.48 2.6¢ 43¢ 5.9° 6.3° 7.0% 7.6%
Texture 74 7.6° 7.00 7.0 6.3 6.1 5.6 5.7%¢ 5.1¢
Preference 6.19% 5.7% 6.1°> 6.33% 74° 7.0% 6.7 6.32¢ 5.1¢

*Sensory test by 7~8 experienced persons. As the values increase from 1 to 9, the intensity of sensory characteristics
increases. *Different superscripts within a row indicate significant differences (p<0.05).
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