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Isolation and Characterization of an Immune-Stimulating Lactic Acid Bacteria
from Fermenting kimchi

Jea-Im Choi’, Seung-Bum Kang', Jin-Ho Park, Sung-Ho Yoo, and Sung-Sik Yoon*
Division of Biological Science and Technology, College of Science and Technology,
Yonsei University, Wonju 220-710, Korea

Abstract: Isolation of Lactobacillus plantarum FBT215 (L. plantarum FBT215) from fermenting kimchi, which has immu-
nostimulatory effects, was characterized in this study. To isolate probiotic lactic acid bacteria (LAB) from kimchi, properly
diluted kimchi samples were spread on MRS agar incorporated BCP and sodium azide. One hundred fifty and four LAB
isolates were isolated, screened for immune-stimulatory activities in murine RAW 264.7 cells. Among the 24 LAB strains
after MTT assay, FBT215 has shown the best cytokine activity of expression of 676.9£22.2 pg/mL of interleukin IL-1a and
845.2+31.6 pg/mL of TNF-a. For identification, the typing experiments using 16S rDNA sequencing and API 50 CH kit
confirmed that the FBT215 belongs to Lactobacillus plantarum, shortly called as L. plantarum FBT215. The FBT215 strain
showed high antibiotic susceptibility, weak acid tolerance, bile salt tolerance and BSH activity but did not produce bacteri-
ocin against indicator strains tested. API ZYM kit analysis resulted that the L. plantarum FBT215 produces seven different
kinds of enzymes. In conclusion, these properties would be used as a functional probiotic culture in the manufacture of fer-

mented foods.
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Fig. 1. Immunostimulating activities of lactic acid bacteria strains isolated from Kimchi(TNF-a). Before infecting cells, each
strain was heat-treated at 80°C and diluted in HBBS to obtain an optical density of 0.1.
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Fig. 2. Immunostimulating activities of lactic acid bacteria strains isolated from Kimchi(IL-1c)). Before infecting cells, each
strain was heat-treated at 80°C and diluted in HBBS to obtain an optical density of 0.1.

Fig. 3. Antibiotic susceptibility of L. plantarum FBT215(C: Control, E: Erythromycin, GM: Gentamycin, S: Streptomycin, AM:
Ampicillin, OTC: Oxytetracyclin, N: Neomycin, CL: Colistin).
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Fig. 4. Comparison of survival of L. plantarum FBT215 cell
in the Simulated gastric juice adjusted to pH 2.5, 3.0,
4.0 with a 1N hydrochloric acid.
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Fig. 5. Viability of L. plantarum FBT215 cells in oxgall solu-
tion (0.3%. w/v).
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Fig. 6. Plate assay for the detection of BSH activity of L. plan-
tarum FBT215 on MRS agar containing 0.5% (w/v)
taurodeoxycholic acid and 0.035% (w/v) CaCl,.

Table 1. Carbohydrate fermentation patterns of the FBT215

Carbohydrates le?g Carbohydrates le?g
Control - Esculin +
Glycerol - Salicin +
Erythritol - Cellobiose +
D-Arabinose - Maltose +
L-Arabinose + Lactose +
Ribose + Melibiose +
D-Xylose - Sucrose +
L-Xylose - Trehalose +
Adonitol - Inulin -
B-Methyl-D-xylose - Melezitose +
Galactose + Raffinose -
Glucose + Starch -
Fructose + Glycogen -
Mannose + Xylitol -
Sorbose - Gentibiose +
Rhamnose - D-Turanose +
Dulcitol - D-Lyxose -
Inositol - D-Tagatose -
Mannitol + D-Fucose -
Sorbitol + L-Fucose -
a-Methyl-D-mannoside  — D-Arabitol -
o-Methyl-D-glucoside ~ — L-Arabitol -
N-Aetyl-glucosamine + Gluconate +
Amygdalin + 2-Keto-gluconate -
Arbutin + 5-Keto-gluconate -

+, positive; —, negative

2} 0.035%(w/v) CaCl,Z 3713+ MRS agarol streaking3t
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o stripol] ¥l 4847t B2t 37°C incubatorol] Bl US}ATE
F o] 84S FAM3E A3} L-arabinose, ribose, galactose,
glucose, fructose, mannose, mannitol, sorbitol, N-acetyl-
glucosamine, amygdalin, arbutin, esculin, salicin, cellobiose,
maltose, lactose, melibiose, sucrose, trehalose, melezitose,
gentiobiose, D-turanose, gluconate 52| TS ©]83}3ch
(Table 1). ¥71-<Le] 454 ZHAR= GenBank database2]
ARE 4O 2 National Center for Biotechnology Infor-
mation(http://www.ncbi.nlm.nih.gov)2] BLASTol| 2]} 213}
st} 2 A3} Lactobacillus plantarum KCC-33} 98%
(1423/1450) Lx]3}tHdata not shown).
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3] lactobacillic 13 ¢ o2 v Weldolw oj4
Mo} 22 HAMEY S st 59 HYES
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