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Abstract

Software for refrigerator capable of both rapid fermentation and suitable storage of Kimchi was
developed and its performance was investigated. Refrigerator system consists of an insulated fermenta-
tion room, heater, damper for the control of outer cold air and two sensors for recognizing temperature
of heater and fermentation room, which control temperature and time period of affecting Kimchi fer-
mentation. Effects of fermentation at different NaCl concentration and three fermentation function
keys were studied; At key [, time which was elapsed to edible ripening state, pH 4.5 and total acid
0.6%, was about 3~4, 4~5 and 11~12 days, respectively. At key 1I, time was about 2~3, 3~4,
and 10~11 days, and at key IlI, about 2, 3 and 9~10 days, respectively. Effect of storage at three
fermentation function keys was all maintained to the level of a palatable pH range until 14 days.
Sensory evaluation of Kimchi showed also significant difference in a taste.
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Fig. 1. Structure of Kimchi fermentation system

Table 1. Specification of Kimchi fermenter
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Fig. 2. Block diagram of control system for Kimchi fer-
mentation

Part Specification

TMP 47C860N (Toshiba)

Micom

Thermistor NBM-K43-G2 (Shibaura)
Heater Plate type

Damper One motor Two flap
Cooling fan & 100 mm, 4 blade
Kimchi pot Polyproaylene
Fermenter Polystyrene

Remarks

4 bit

R=30.00 kQ+ 5% (0C)

R=10.74 kQ+ 5% (25C)

B constant=2345 K+ 2%

22 W/220 V

AC 220 V

300 rpm

225X 225% 210 (mm)
Nonflammable 330X390X230 (mm)
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Fig. 3. Control concept of Kimchi fermentation
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Fig. 4. Effect of Kimchi fermentation and storage at
key 1(A). key H(B) and key HI(C)
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Fig. 5. Microbial changes during Kimchi fermentation
and storage at key I(A), key II(B) and key ITI(C)
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Fig. 6. Changes of reducing sugar content during Kim-
chi fermentation and storage at key 1(A), key II(B) and
key III(C)
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Table 2. Sensory evaluation of Kimchi fermented and
stored at key I(A), key II(B) and key III(C)

Time NaCl Taste

Flavor Texture

day)y (%) A B C€C A B C A B C
227 27 27 27 27 27 42 42 42

0 3 28 28 28 28 28 28 42 42 42
5 24 24 24 28 28 28 41 41 41

2 34 35 36 30 30 31 34 33 32

2 3 34 36 37 30 32 33 36 34 33
5 27 28 28 28 28 29 39 38 37

2 37 38 38 32 33 33 33 32 31

4 3 39 40 41 33 35 35 35 33 32
5 29 31 32 29 30 32 37 36 34

2 38 39 40 33 34 35 32 30 30

6 3 40 41 41 34 35 37 34 32 31
5 30 33 34 31 32 33 35 34 31

2 38 39 41 34 35 37 31 30 30

8 3 41 41 42 34 36 37 32 31 31
5 32 35 36 31 32 34 34 33 31

2 39 40 41 35 37 38 31 29 29

10 3 41 42 42 35 36 37 32 30 29
5 34 36 37 32 33 34 33 33 30

2 39 40 41 36 37 38 30 28 27

12 3 42 42 43 36 36 38 29 28 27
5 36 37 37 32 34 35 32 32 29

2 40 40 42 38 38 39 30 27 27

14 3 42 43 44 37 38 40 28 27 27
5 37 38 39 33 35 35 30 31 29
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