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Abstract

Mak-kimchi (shredded kimchi) which was prepared in a commercial factory was packed in bottle (200 g) und-
er vacuum (560 mmHg) or atmosphere, and chemical characteristics and microbiological parameters were
monitored during storage at 5, 15 and 25°C, respectively. Optimum ripening time of the kimchi at different
temperature were 2 days at 25°C, 5 days at 15°C and more than 60 days at 5°C. By vacuum treatment pH and
acidity changes in kimchi were considerably retarded. The vacuum of each bottle released within 1 or 2 days
at 25 or 15°C, respectively but the pack at 5°C maintained more than 380 mmHg vacuum for 36 days and

then the vacuum slowly released. The colour of kimchi (lightness,

redness, yellowness) in bottle increased

sharply at 25°C and 15°C but sustained a stable level with vacuum treatment at 5°C. The range of total viable
count of kimchi in bottle was 10’~10"/m/. The number decreased by storage temperature drop to 5°C and
even more vacuum treatment than atmosphere treatment at 5°C. Lactobacillus brevis, L. plantarum, L. a-
cidophilus, Aeracoccus viridans and Streptococcus faecium subsp. casseliflavus were identified in bottled kim-
chi and L. brevis and L. plantarum contributed to the main function during kimchi fermentation. Those main
lactic acid bacteria decreased in numbers at 5°C than 25 or 15°C and even more declined in case of vacuum

treatment.
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Table 1. Compeosition of kimchi ingredients for ex-

periment (Unit: weight %)
Chinese cabbage(brined)” 82.5 Garlic 1.2
Salted and fermented shrimp 5.0 Salt 1.0
Salted and fermented anchovy 30 Ginger 0.6
Red pepper powder 35 MSG 02
Green onion 2.0

YBrined Chinese cabbage with 9% NaCl soin. for 12 hrs

blender 3¥7F vlaligh £31E-& 7H2t A R}A|(Tokyo
Denshoku Co. Model TC-3600)& L, a, b 3t-& A3}
A, 33] FA ] Pghoe 2 Jehlsd

Ers A

7] 2 ZNE 0.1% peptones=ol] 10 3|4 o2 3]
A8} & plate count agar (Difco)E o]&, 3|4 1m/
4‘—‘!:% pouring culture method & £3%}+ th&- 30°Cel| A

2 wjopE AlGatelar, 2ahale] HEAE 2Tk

Lactobacillus®} Leuconostoc®| H|5="

Lactobacilli MRS broth (Difco)ell 0.002% bromo-
phenol blue 7kt wWAlol S Aes} %A
A AR 0.1 miE 57, 25°CellA] 2-3Y mjoksla
colonyE 3, Leuconostoc-2 AAH o2 Ao g
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u Fokel b o] o) 9w w AR HAY
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Pediococcus Streptococcus, Aerococcus2| A%

T Alg o 24 548 A 85 m-enterococcus
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Fig. 1. pH changes of vacuum treated bottled kimchi

at different temperature and vacuum treatment
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Fig. 2. Acidity changes of bottled kimchi at different
temperature and vacuum treatment
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Fig. 3. Vacuum level of bottled kimchi during fer-
mentation at different temperature
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Fig. 4. Vitamine C content in bottled kimchi at dif-
ferent temperature and vacuum treatment
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Fig. 6. Redness (a value) of bottled kimchi at different
temperature and vacuum treatment
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at different temperature and vacuum treatment
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Fig. 10. Growth of Lactobacillus plantarum in bottled
kimchi at different temperature and vacuum treatment
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Fig. 11. Growth of Lactobacillus acidophilus in bottled
kimchi at different temperature and vacuum treatment

CFU/ml
1.000E+09 ¢

1.000E+08

10000000

1000000

100000

10000

1000

100

Time(day)

- 26°C(Atm) —— 16°C(Mm) —*- 6 °C{Atm)
-8- 26°Clvac) —* 16°C(Vac) —~ 6°C{Vac)

Fig. 12. Growth of Leuconostoc mesenteroides subsp.
mesenteroides in bottled kimchi at different tem-
perature and vacuum treatment
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Fig. 13. Growth of Pediococcus pentosaceus in bottled
kimchi at different temperature and vacuum treatment
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Fig. 14. Growth of Aerococcus viridans in bottled kim-
chi at different temperature and vacuum treatment
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Fig. 15. Growth of Streptococcus faecium subsp. cas-
seliflavus in bottled kimchi at different temperature
and vacuum treatment
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Fig. 16. Growth of yeast in vacuum treated bottled
kimchi at 25°C
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