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Gas Composition within Kimchi Package as Influenced by
Temperature and Seasonal Factor
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Korea Food Research Institute

Abstract

Kimchi, made from seasonal baechu (Chinese cabbage), was sealed in PP trays with a Nylon/CPP lid film
and stored at various temperatures (0, 10, 20°C) to investigate the feasibility of detecting its fermentation
degree by measuring gas composition inside the packages. The gas composition inside the kimchi package
continuously changed due to CO, evolution during fermentation. Regardless of temperature, the fermentative
gas accumulation in the package caused CO, concentration to increase by two-stepwise pattern, but O,
concentration to decrease exponentially. As CO, concentration increased secondarily, the pH values of kimchi
decreased proportionally (r>0.968). The production of CO, during kimchi fermentation was stimulated at
higher temperatures and affected by seasonal factor. Kimchi made from winter baechu produced more
fermentative gas than that from summer baechu. It was suggested that the changes in CO, concentration
could be used as a characteristic index for indicating the fermentation course of packaged kimchi products.
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Fig, 1. Changes in CO, concentration and pH inside the
packages of seasonal kimchi during fermentation at 20°C.
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Fig. 2. Changes in CO, concentration and pH inside the
packages of seasonal kimchi during fermentation at 10°C.
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Fig. 3. Changes in CO, concentration and pH inside the
packages of seasonal kimchi during fermentation at 0°C.
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Fig. 4. Changes in CO, evolution rates of seasonal kimchi
during fermentation at 10°C.
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Table 1. Reaction rate constants and coefficients of determination for CO, evolution in the packages of seasonal baechu

kimchi* during storage at various temperatures

Temperature Seasonal Rate constant(k) Coefficient of determination

°C) classification ) (R
Winter 0.5029 0.974

20 Spring 0.4641 0.949
Summer 04751 0974

Winter 0.1794 0.956

10 Spring 0.1211 0.967
Summer 0.0814 0.978

0 Winter 0.0320 0.956
Spring 0.0255 0.967

*kimchi made from seasonal baechu, harvested in winter (November-January), spring (March-May), and summer (June-

August).

*Linear regression analysis was carried out using the least square method.
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