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Abstract

The objective of this study was to control Kimchi fermentation using pH sensitive bacteriocin entrapping
liposome(bacteriocin-liposome). The liposomes were prepared by the reverse-phase evaporation method from a
mixture of DPPC(dipalmitoyl phosphatidylcholine, DPPE(dipalmitoy! phosphatidylethanolamine), DOPC(dioleoyl
phosphatidylcholine) and cholesterol in a molar ration of 4:2:1:4. The bacteriocin-liposome was disruptured at
pH 4 of buffer and was stable at alkaline pHs(6 and 7). Irrespective of the addition of the bacteriocin-liposomes,
the pH of every Kimchi sample decreased to 5 during 5 days storage at 5. Kimchi samples treated with
bacteriocin-liposomes maintained pH 4 or higher, while Kimchi samples not treated with bacteriocin-liposomes
exhibited pH 3.58 or lower. In general, the pH of Kimchi samples stored at 20°C decreased faster, compared
to that of Kimchi samples stored at 5C. The pH of Kimchi samples treated with the bacteriocin-liposomes was
3.9 during 90 days storage, while that of the samples not treated with the bacteriocin-liposomes was 3.68 and
3.32 during 30 days and 90 days storages, respectively. Lactic acid bacteria in Kimchi treated with the
bacteriocin-liposome grew relatively slow at 5C. The viable cell number of lactic acid bacteria increased up to
4x10 cells/ml and then decreased to 8x10° cells/ml during 90 days storage at 5T.
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Table 1. Inhibitory activity of bacteriocin against lactic acid bacteria

Bacteria Media T Inhibition

Lactobacillus acidophilus 30SC MRS 37 -
Lactobacillus acidophilus ATCC 43121 MRS 37

Lactobacillus brevis MRS 37 +
Lactobacillus sake MRS 37 +
Lactobacillus casei Y1 MRS 37 +
Lactobacillus casei Y2 MRS 37 +
Lactobacillus casei 911 MRS 37 +
Lactobacillus casei subsp. rhamnosus ATCC 7469 MRS 37 +
Lactobacillus delbrueckii subsp. lactis ATCC 4797 MRS 37 +
Lactobacillus delbrueckii subsp. bulgaricus Marl MRS 37 +
Lactobacillus delbrueckii subsp. bulgaricus CH MRS 37 +
Lactobacillus fermentum ATCC 11931 MRS 37 +
Lactobacillus helveticus 1213 MRS 37 +
Lactobacillus plantarum MRS 37 +
Leuconostoc sp. K2 MRS 37 +
Streptococcus salivarius subsp. thermophilus M1 M17 43 +
Streptococcus salivarius subsp. thermophilus Y1 M17 43 +
Enterococcus faecalis M17 37 +

+, Inhibited by crude bacteriocin; - not inhibited.
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Fig. 1. The bacteriocin activity of pH sensitive bacte-
riocin-liposomes composed of (DPPE/DPPC/DOPC/Cholestrol
=4/2/1/4 mmol) at different pHs. The bacteriocin activity is
expressed as a % of the original activity.
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Fig. 2. Change of pH during storage of Kimchi at 5T
(- A -, added bacteriocin-liposome; — @ -, control).
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Fig. 3. Change of pH during storage of Kimchi at 20T
(— A -, added bacteriocin-liposome; - @ -, control).
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Fig. 5. Change of viable cells of lactic acid bacteria during
storage of Kimchi at 20C.
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