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ABSTRACT - Kimchi is a representative traditional food in Korea and a type of vegetable product that is the
unique complex lactic acid fermentation in the world. It can be considered as a unique fermented food generated by
various flavors, which are not included in raw materials, that can be generated by mixing and fermenting various
spices and seasonings, such as red pepper powder, garlic, ginger, and salted fish, added to Chinese cabbages. Func-
tionalities in Kimchi have been approved through several studies and the probiotic function that is mainly based on
lactic acid bacteria including their physical functions in its contents has also verified. Studies on the verification of the
safety of Kimchi including its physiological functions have been conducted. In particular, the function of lactic acid
bacteria, which is a caused of the fermentation of Kimchi. Although the lactic acid bacteria contributed to the fermen-
tation of Kimchi is generated from raw and sub-materials, the lactic acid bacteria attached on Chinese cabbages has a
major role in the process in which the fermentation temperature and dominant bacteria are also related to the process.
The salt used in a salt pickling process inhibits the growth of the putrefactive and food poisoning bacteria included in
the fermentation process of Kimchi and of other bacteria except for such lactic acid bacteria due to the lactic acid and
several antimicrobial substances generated in the fermentation process, such as bacteriocin and hydrogen peroxide. In
addition, the carbon dioxide gas caused by heterolactic acid bacteria contributes to the inhibition of aerobic bacteria.
Furthermore, special ingredients included in sub-materials, such as garlic, ginger, and red pepper powder, contribute
to the mhibition of putrefactive and food poisoning bacteria. The induction of the change in the intestinal bacteria as
taking Kimchi have already verified. In conclusion, Kimchi has been approved as a safety food due to the fact that the
inhibition of food poisoning bacteria occurs in the fermentation process of Kimchi and the extinction of such bacteria.
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Table 1. Estimated contribution of ingredients on the growth of lactic acid bacteria during Kimchi fermentation®.

Lactic acid bacteria

Ingredients Ratio (g) (CFU/D) (CFU) Contribution (%)
Salted Chinese cabbage 100 5.0 x 10° 5.0 x 107 79.5
Red pepper powder 1.8 4.5 x 10° 8.1 x 10° 1.3
Leek 3.1 6.3 x 10* 2.0 x 10° 0.3
Garlic 1.5 6.7 x 10° 1.0 x 107 15.9
Ginger 0.4 4.8 x 10° 1.9 x 10° 3.0
Total 106.8 59 % 10° 6.3 x 107 100.0
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Fig. 1. Changes of Lactobacillus species during Kimchi fermentation at 5 (A), 15 (B), and 25°C (C)°.
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Table 2. Inhibitory spectrum of bacteriocins of lactic acid bacteria isolated from Kimchi against lactic acid bacteria and Gram-negative

pathogens'?,
: Reaction to LAB* Source or other
Target strain _ . -
48¢ 167¢ 194f 3118 designation
Lactobacillus acidophilus KCCM 32820 S(R) S(S) S(R) S(S) ATCC 4356
Leuconostoc lactis ATCC 19256 R(R) R(R) R(R) S(R)
Leuconostoc paramesemteroides ATCC 33313 R(R) R(R) R(R) S(S)
Pediococcus acidilactici KCCM 11902 R(R) R(R) R(R) R(R) ATCC 8081
Pediococcus pentosaceus ATCC 43200 R(R) R(R) R(R) R(R)
Streptococcus faecalis KCCM 11814 S(S) R(R) S(R) S(S) ATCC 29212
Streptococcus lactis KCCM 32406 S(S) S(S) S(S) S(S) [FO 12007
Enterococcus faecalis Lb 475 S(S) S(S) S(S) S(S)
Pseodomonas aeruginosa KCCM 11328 R(R) S(S) R(R) S(R) ATCC 27853
Serratia maececens KCCM 11809 R(R) S(S) R(R) S(R) ATCC 13380
Vibrio parahaemolyticus KCCM 11965 R(R) R(R) R(R) S(R) ATCC 17802

2§, sensitive; R, resistant.

*Spot-on-the lawn deffered antagonism assay (Agar well diffusion assay).

‘Abbreviations: ATCC, American Type Culture Collection (Rockville, Md, USA);
KCCM, Korean Culture Center of Microorganisms (Seoul, Korea).

‘Leuconostoc mesenteroides subsp. mesenteroides.
‘Leuconostoc paramesenteroides.

Leuconostoc mesenteroides subsp. mesenteroides.
(Pediococcus pentosaceus.
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Table 3. Antimicrobial activity of methanol extract of Kimchi ingredients on several pathogenic microorganisms'?.

Kimchi ingredients

Clear zone on plate (mm)

Salmonella typhimurium  Listeria monocytogenes

Staphylococcus aureus Escherichia coli

Red pepper 9.36
Radish 10.50
Ginger 9.69
Onion 10.68
Garlic 17.63
Leaf mustard 19.72
Chiinese cabbage: 18.73

11.38 9.71 22.20
12.34 8.39 18.94
. 9.80 10.13
13.81 911 10.21
) 9.13 22.20

: 9.10 21.11
24.40 9.22 10.65
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Fig. 3. Changes in viable cell counts of Salmonella typhimurium (upper) and Staphylococcus aureus (bottom) contaminated in Naeng-
myon-broth (A, B, C, D) during storage at 20°C and 10°C'. O - O, A (Dongchimi juice 100%); [1-[1, B (Dongchimi juice 50% + Beef
broth 50%); A — A ,C (Dongchimi juice 10% + Beef broth 90%); &V — ¥V, D (Beef broth 100%).
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Fig. 4. Changes in populations of Listeria monocytogenes 19111
inoculated into Kimchi during incubation at 20°C**. @ , Control;
A | heat treatment (85°C for 15 min); M, neutralization treatment
(pH 7.0).
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