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Kimchi Fermentation and Heat Treatment under Sub-atmosphere
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Abstract

This study was carried out to investigate the effect of sub-atmosphere on the fermentation and
heat treatment after fermentation of Kimchi. When the results from the conditions of atmosphere and
under-atmosphere were compared, the growth of lactic acid bacteria was increased but the growth
of aercbic bacteria was decreased under 560mmHg and 360mmHg. The number of total microorganism
was decreased and simultaneously damaged to the tissue of Kimchi under OmmHg. Kimchi fermented
under 360mmHg and 360mmHg had longer storage duration than that of atmosphere. Among the several
conditions, the result of heat treatment under 460— 260mmHg was the best. The treatment for 4 minutes
at 80T, 2 minutes at 100C, and 1 minute at 120C was good in tissue states and storage.
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Fig. 1. Apparatus for fermentation and heat-
treatment of Kimchi under sub-atmos-
phere. A :air filter, B :thermocouple,
C : pressure gauge, D :condenser, E
I pump.
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Table 1. Amounts of KlmChI materlals
Materials Amounts(g)
Salted Chinese cabbage 100.00
Red pepper powder 2.24
Ginger 0.92
Garlic 1.70
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Fig. 2. Effect of sub-atmosphere on the growth
of lactic acid bacteria and aerobic bactena
during Kimchi fermentation at 20C.
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Fig. 3. Effect of sub-atmosphere on the hexose
content of Chinese cabbage Kimchi du-
ring fermentation at 20C.
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Fig. 4. Effect of sub-atmosphere on the pen-
tose content of Chinese cabbage Kim-
chi during fermentation at 20C.
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Fig. 5. Effect of sub-atmosphere on the vita-
min C content of Chinese cabbage Kim-
chi during fermentation at 20C.
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Fig. 7. Effect of sub-atmosphere on the color
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of Chinese cabbage Kimchi during fer-
mentation at 20C.
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Fig. 8. Effect of sub-atmosphere on the color
(*a’ values) of white and green parts
of Chinese cabbage Kimchi during fer-
mentation at 20C.
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of Chinese cabbage Kimchi during fer-
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Fig. 10. Effect of sub-atmosphere on the sen-
sory quality of the Chinese cabbage
Kimchi during fermentation at 20T,
Sour and carbonic taste : very low(1),
low(2), moderate(3), strong(4), very
strong(5). Overall quality : very poor
(1), poor(2), moderate(3), good(4),
very good(5).
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sub-atmosphere at 20TC.
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Table 2. Effect of heat treatment under sub-atmosphere on the tissue state of Kimchi

Heat treated time(min.)

Pressure Temp.
(mmHg) (© 0 1 2 3 4 5 6 9
- 60 LoY 1.1 10" 10" 10" 1.0° 120 13
460 80 Lo L0 LT 14 16" 3.0 3.4 36
100 L0 1.2 15 3.0" 34" 41 42" 43"
120 10 1.3 390 3.8 44 4.6
60 Lo 10" 1.0° 10" 120 14" 15 16"
260 80 107 L1 1.2 14" 17" 3.1¢ 3.5 3.7
100 10" 1.2 16" 3.1" 35" 42 48
120 1.0¢ 14° 3.3" 4.0 48
60 1.0° 12 15 1.6° 1.9 200 2.1¢ 2.4
60 80 1.0¢ 15 16'c 18" 30" 3.2 3.8 39
100 10° 1.3 1.8 35 41 45'
120 1.0° 1.5 3.6' 45

The score of heat damage were very low(1), low(2), noderate(3), much(4). very much(5).

““Different superscripts within a raw indicate significant differences at 5% level.
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Fig. 12. Effect of heat-treatment under 460 Fig. 13. Effect of heat-treatment under 260
mmHg on the changes in pH of Kim- mmHg on the changes in pH of Kim-
chi during storage at 20C after fer- chi during storage at 20T after fer-
mentation for 1 day at 20C under mentation for 1 day at 20T under
560mmHg. 560mmHg.

& ®.otch(Fig 12— 14). 460mmHg, 60C ] %%, dor, AA4F pHE 714 =4 $x3 A
dxe]xjgkel 3ol 4] 9o 8 Frhshel o} S5 100C 58 A efeb 120C 5% el
pH7} 24§ 5ledch 225 80Tl A& 64, He) 4] z A 4dd) B zharebH 80T A 4%,

100C el A& 5%, 120Co A+ 5822 <z st 100Ce] 232 28 120Co| A= 187F 2 2] 8l
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chi during storage at 20C after fer-
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560mmHg.
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