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Viability in Artificial Gastric and Bile Juice and Antimicrobial Activity of Some Lactic Acid
Bacteria Isolated from Kimchi. Shin-Ho Lee and Myung-Ja No. Department of Food Science
and Technology, Catholic University of Taegu Hyosung, Hayang 713-709, Koreq - This studies
were carried out to investigate the physiological characteristics of lactic acid bacteria related to kimchi
fermentation. 157 strains of lactic acid bacteria were isolated from home-made kimchi of Taegu district.
144 strains of isolated lactic bacteria showed resistance to artifical gastric juice and bile. Among iso-
lated strains, fifteen strains were selected according to the growth characteristics. The selected strains
survived for 24 hours in artifical bile after incubation for 3 hours in artificial gastric jucie (pH 2.5).
Especially, three strains such as B-10, K-2, and F-3, showed little viable cell change for 3 hrs incuba-
tion in artifical gastric juice. The selected strains showed low viability in artificial gastric juice but
high in artifical bile. The selected strains also showed significantly antimicrobial activities to pathogens
such as Listeria monocytogenes, Escherichia coli, Bacillus subtilis, Staphylococcus aureus and Vibrio
parahaemolyticus. The fifteen selected strains were indentified as Lactobacillus plantarum, Lactobacillus

sake and Leuconostoc mesenteroides.
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Table 1. Number of lactic acid bacteria isolated from homemade Kimchi and resistant strain in artificial gastric juice and ar-

tificial bile

3.0~4.0

pH of kimchi 4.0~4.5 4.5~46 above 5.0 Total
No. of solated lactic acid bacteria 62 50 25 20 157
No. of resistant strain to artificial
gastric juice and bile juice 61 42 22 19 144
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Table 2. Survwal ()f isolated lactic acid bacteria in artificial gasmc juice (pH 2.5)
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(Viable cell, log No. CFU/ml)
I-1 J-3 J-4 JI-7 I-9 K-2 M-6 M-10

I 938 956 9632 899 893 751 953
I 811 951 904 875 785 726 9.04

8.41 923 928 926 923 940 936 930
777 7776 7.61 882 834 930 886 790

*Lactic acid bacteria isolated from different home-made kimchi. * 1: Before incubation. * II: After incubation for 3 hours at 357, *Ar-
tificial juice: MRS broth containing 1% pepsin (pH 2.5, adjusted by HCI).
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Table 3. Survival of isolated lactic acid bacteria in artificial bile after treated with artificial gastric juice for 3 hours at 35C
(Viable cell, log No. CFU/ml)

[ncubation Strain No.
time (hrs) A2 B0 D7 E1 E6 F3 G1 I I3 J4 37 J9 K2 M6 M-10
0 799 952 904 871 785 726 940 815 88 7770 80 790 886 848 9.11
6 793 938 908 856 760 704 953 799 893 804 815 815 876 854 926
24 867 843 869 904 748 860 868 764 872 776 797 777 892 818 845

*Lactic acid bacteria isolated from different home-made kimchi. * Artificial bile juice: MRS broth containing 1% pancreatin and 1% ox-
agall soln (10%).
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Table 4. Antimicrobial activities of isolated lactic acid bacteria (LAB)

Test Isolated lactic acid bacteria’
Organisms A2 B.10 D7 E1 E6 F3 G1 L1 J3 J4 J7 19 K2 M6 M-I10
A + + -+ + + - + + + + + + + + +
B + + + + + + + + + + + + + +
C + - + + + + + + - + + + + + +
D + + - - - - - - - - - - - - -
E - - + + + + + - + + + + + +
F + + + + + + + + + + + + + + +
G + + + + + + + + + + + + + - +
+: Positive (clear zone diameter-above 2 mm ) -: Negative. *Lactic acid bacteria isolated from different home-made kimchi.
A: Listeria monocytogenesScott A B: Listeria monocytogenes Brie 1 C: Listeria monocytogenes ATCC 19111
D: Escherichia coli ATCC 11775 E: Bacillus subrilis KCTC 1021 F: Staphylococcus aureus KCCM 12255

G: Vibrio parahaemolyticus ATCC 11965.
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Table 5. Morphological and physiological characteristics of homofermentative lactobacilli isolated from kimchi

———

. Strain No.
Characteristics
A-2 B-1{ D-7 G-1 J-3 J-4 J-7 K-2 M-10 E-1 F-3
Cell form rod rod rod rod rod rod rod rod rod rod rod
Spherical - - - - - - - - - - -
Cell arrangment + + + + + + + + + + +
(Pairs and chains)
Gram stain + + + + + + + + + + +
Motility - - - - - - - - - - -
Spore formation : - - - - - - - - - -
Facultative anaerobic + + + + + + + + + + +
Catalase - - - - - - - - - - -
Oxidase - . - - - - - - - . -
Gas from glucose - - - - - - - . - - -
NH; from arginine - - - - - - - - - ; ,
Dextran from sucrose - - - - - - - - - - B,
Isomer of lactic acid DL DL DL DL DL DL DL DL DL DL DL
Growth at 15 + + + + + + + + + + +
Growth at 45 - - - - - - - - - - -
Growth at pH 3.6 + + + + + + + + + + +
Growth at pH 9.6 + + + + + + + + + + +
Growth in 6.5% NaCl + + + + + + + + + + +
Growth in 10% ethanol + + + + + + + + + + +
Acid from
ATabinose + + + + + + + + + + +
Cellobiose + + + + + + + + + + +
Fructose + + + + + + + + + + +
Galactose + + + + + + + + + + +
Glucose + + + + + + + + + + +
Gluconate + + + + + + + + + + +
Glycerol - - - - - - - - - - ;
Lactose + + + + + + + + + + +
Maltose + + + + + + + + + + +"
Mannitol + + + + + + + + + + +
Mannose + + + + + + + + + + +
Melezitos + + + + + + + + + - i
Melibiose + + + + + + + + + + +
Ratfinose + + + + + + + + + . -
Rhamnose - - - - - - - - . - -
Ribose + + + + + + + + + + +
Salicin + + +" + + + + + + + +
Sorbitol + + +" + +" - - - - - -
Sorbose + + + + + + + + + - -
Sucrose + + + + + + + + + + +
Trehalose + + + + + + + + + + +
Xylose - - - - - - . - - -
Idenfied as Lactobaciilus plantarum L. sake

symbols; +, positive; +, weakly positive;

diococcus pentosaceus, Pediococcus acidilactici 2 Lacto-
bacillus plantarum-= E. coli, S. faecalis, V. parahaemo-
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-, negative. The source of referance 18 Bergey's Manual of Systematic Bacteriology.

712k AlSaiA A& A5 ol I8 A &el 7}
Fatel AR e dY 5 QoA Basgy
t}, A WFAE 3*:_]_ A5 HGALFE-o] ookl gl
ofe]sha] A Fo] AT AT Absiste} vlgol @
Ale] ehake] o) o) o] 453 lEwl(21) Felviet A
ERA7} A2l E 2 AR EL R A sk 9

L



shod ofz{qh Fofol] A 7)Ao JAFEHA ]l A-77}

Al g3] AlmEelol & Fl o HkE ).
=c| 7imo| 3

HA 2HE Felgh 15779 ikt Sl A3

Table 6. Some morphological and physiological charac-
teristics of heterfermentative lactobacilli isolated from kimchi

Strain No.
E-6 I-1 J-9 M-6

Characteristics

x| RAF BHAT EFHFOA ] 4

Cell form COCCl COCCl coccl COCCI
Spherical + + + +
Cell arrangment + + + +
{Pairs and chains})
Gram stain + + + +
Motility - - - -
Spore formation - - - -
Facultative anaerobic + + + +
Catalase - - . )
Oxidase - - - _
Gas from glucose + + + +
NH; from arginine - - - -
Dextran from sucrose + + + +
Isomer of lactic acid D(-) D(-)
Growth at 15T +
Growth at 457 - -
Growth at pH 3.6
Growth at pH 9.6
Growth in 6.5% NaCl
Growth in 10% ethanol

Acid from

Amygdalin

Arabinose

Arbutin

Cellobiose

Esculin

Fructose

Galactosc

Glucose

Lactose

Maltose

Mannitol

Mannose

Raftinose

Rhamnose

Ribose

Salicin

Sucrose

Trehalose

Xylose - - -

3
o
+ X
—

+ + + +
+ + + +
Lo
+ + 4+ +

+ + + F + + + F + + + + +
+ 4+ 4+ 4+ 4+ + o+ o+ o+ + o+ +
+ + 4+ + + + + + + + + + +
+ + 4+ + + + + + + + + + +

+ + + +
+ + 4+ +
+ + + +
+ + + +

Identified as Leuconostoc mesenteroides

symbols; +, positive; + w, weakly positive; -, negative. The
source of referance 1s Bergey's Manual of Systematic Bacter-
iology.
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