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Development of Auto-aging System Built in Kimchi Refrigerator for Optimal
Fermentation and Storage of Korean Cabbage Kimchi
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Hong-Sik Cheigh?’, and Yeong-Ok Song*
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Abstract In this study, we examined the conditions for an auto-aging system placed within a kimchi refrigerator for
optimal fermentation, and to prolong the storage time of kimchi. Various characteristics of kimchi fermented at different
temperatures (5-23°C) were compared. We observed that the higher the fermentation temperature, the less desirable the
overall acceptability of the product. To establish the time point in which to convert the fermentation mode to the storage
mode, kimchi was stored at -1°C for 1 week once it reached the designated acidity (0.4, 0.6, and 0.8%). The results
indicated that the lower the kimchi acidity, the higher the sensory score. The storage temperature of —1°C was not low
enough to retard microorganism growth completely; however, the kimchi stored at —2 + 0.5°C became frozen. Accordingly,
15°C and -2+ 0.5°C are suggested as the fermentation and storage temperatures for the kimchi refrigerator, respectively.
A kimchi acidity of 0.4% can be used as an index for the time point to convert fermentation to storage. Subsequently,
the time required for the fermentation course can be calculated based on this.
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Fig. 1. Changes in pH and acidity of Korean cabbage kimchi fermented at different temperature. Control (*): Kimchi was fermented in
the kimchi refrigerator(Model HNR2013Q, S Electronics, Korea), of which fermentation course was set at 23°C for 25 hr and -1°C for storage
course. 20°C (@), 15°C (), 10°C (&) or 5°C (O) are the temperatures used for the fermentation of kimchi.
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Table 1. The duration continued for acidity 0.6-0.8% of Korean
cabbage kimchi fermented at different temperature

Fermentation Duration for optimum  Highest score for
temperature (°C) acidity" (days) overall acceptability®
5 7 (day 9-16) 7.0 (day 15)
10 4 (day 4-8) 6.2 (day 8)
15 3 (day 3-6) 6.0 (day 6)
20 1 (day 1-2) 5.9 (day 1)
Control® 8 (day 5-13) 5.9 (day 1)

UThe range for acidity represents the most desirable kimchi quality is
defined as 0.6-0.8% for the present study based on citations (20, 21,
24).

A0verall acceptability of kimchi was evaluated with the nine score
scale tests by trained panelists. Score 1 means poor quality and score
9 refers the best quality.

IKimchi was fermented in the kimchi refrigerator (Model HNR2013Q,
S Electronics, Korea), of which temperature was pre-set as 23°C for
25 hr for the fermentation course and -1°C for the storage course.
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Fig. 2. Changes in Leuconostoc sp. and Lactobacillus sp. of Korean cabbage kimchi fermented at different temperature. Control (*):
Kimchi was fermented in the kimchi refrigerator (Model HNR2013Q, S Electronics, Korea), of which fermentation course was set at 23°C for

25 hr and -1°C for storage course. 20°C (@), 15°C (L), 10°C (2 ) or 5°C (O) are the temperatures used for the fermentation of kimchi.
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Fig. 3. Changes in overall acceptability of Korean cabbage
kimchi fermented at different temperature. Overall acceptability
of kimchi was evaluated with 9 score scale tests by trained panelists.
Score 1 or 9 means the poor or best of kimchi, respectively. Control
(*): Kimchi was fermented in the kimchi refrigerator(Model
HNR2013Q, S Electronics, Korea), of which fermentation course
was set at 23°C for 25 hr and -1°C for storage course. 20°C (9),
15°C (), 10°C (&) or 5°C (QO) are the temperatures used for the
fermentation of kimchi.
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Fig. 4. The effects of kimchi acidity on improvement of quality of kimchi during storage at —1°C. Changes in acidity and sensory

evaluation of kimchi during fermentation (broken line) at 10°C (A ) or 15°C (O), and during storage (solid line) were shown. Sensory evaluation
was carried out at two time points. First evaluation was done on the day when the acidity of kimchi reached to the designated point (0.4, 0.6,

0.8%). Second evaluation was carried out one week after storage at —1°C.
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