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Isolation and Identification of Lactic acid Producing Bacteria from
Kimchi and Their Fermentation Properties of Soymilk
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ABSTRACT Lactic acid bacteria were selected on the basis of lactic acid producing ability from kimchi, a traditional
Korean fermented food. Among the initial screening of over 150 strains selected from the sample, 27 strains were
selected as lactic acid producing bacteria, and 4 strains were finally selected based on their ability to produce relatively
high levels of lactic acid. The four strains were identified as Lactobacillus (L.) plantarum GkO04, Pediococcus pentosaceus
GkO07, L. brevis Gk35 and L. curvatus Gk36 by the conventional morphological, cultural, physiological and biochemical
characteristics, as well as by 16S rRNA sequence analysis. Among the identified lactic acid bacteria, L. curvatus Gk36
was used for soymilk fermentation. The viable cell counts and acidity values measured for the L. curvatus Gk36
were comparable to the commmercial L. acidopillus. Thus, the L. curvatus Gk36 is a potential probiotic strain to prepare
fermented soy products, such as kephir, yogurt, tempeh and soy sauce.
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Fig. 1. Image for clear zone formation by lactic acid bacteria
isolated from kimchi on MRS agar plate with 0.01% bromocre-
sol green. (A) fermentation for 24 h, (B) fermentation for 48 h.
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Table 1. Clear zone size as a activity of lactic acid producing
lactic acid bacteria

Table 2. Morhological and biochemical characteristics of the
strains isolated from kimchi

Strains Clear zone size (mm) Characteristics Reaction
24 h fermentation 48 h fermentation Gk04 Gk07 Gk35 Gk36

Gko1 4.2+0.10 6.8+0.06 Morphology shape rod coccus rod rod
GkO03 - 4.94+0.20 Gram stain + + + +
Gk04 5.3+0.12 9.3+0.12 Catalase - - - -
Gk06 4.2+0.10 6.9+0.12 Glycerol - - - -
Gk07 7.3+0.15 9.2+0.10 Erythritol - - - -
Gk09 6.1+0.10 6.7+0.21 D-Arabinose - - - -
Gk10 7.3+0.06 8.2+0.21 L-Arabinose + + + —
Gkl1 6.1+0.15 7.2+0.06 Ribose + + + +
Gkl12 4.2+0.12 6.3+0.12 D-Xylose - + + -
Gkl13 4.1+0.10 7.0+0.06 L-Xylose - - - -
Gkl14 - 4.9+0.17 Adonitol - - - -
Gkl15 6.2+0.06 7.9+£0.12 Methyl-BD-xylopyranoside - - - -
Gk16 7.3+0.06 7.9+£0.21 D-Galactose + + + +
Gk17 6.3+0.10 8.0+0.25 D-Glucose + + + +
Gk18 5.8+0.12 7.0+0.15 D-Fructose + + + +
Gk19 5.9+0.12 7.0£0.06 D-Mannose + + - +

Gk20 5.8+0.10 7.1£0.17 L-Sorbose — — —
Gk21 4.0+0.06 5.2+0.06 Rhamnose - - - -
Gk22 2.6+0.15 6.2+0.17 Dulcitol — - - —
Gk23 4.8+0.06 6.1£0.06 Inositol — — — —
Gk24 7.1+£0.10 7.9+0.21 Mannitol + — w -
Gk25 5.8+0.15 8.0+0.15 Sorbitol + - — —
Gk29 - 3.2+0.06 a-Methyl-D-mannoside - - - -
Gk30 - 4.0+0.15 a-Methyl-D-glucoside - - - -
Gk33 2.9+0.14 8.8+0.29 N-Acetyl-glucosamine + + w +
Gk35 4.3+0.07 9.9+0.15 Amygdalin + + - -
Gk36 5.3+0.21 10.3+0.10 Arbutin + + - -
Esculin + + - —
Salicin + + — —
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Table 3. Identification and identity percentage of isolated strains by API 50 CHL and 16S rRNA analysis

1 RNA
Strain No. Identification API 50 CHL o 65 RN T
Gko04 Lactobacillus plantarum 93.8% 97% 97%
Gk07 Pediococcus pentosaceus 99.8% 97% 97%
Gk35 Lactobacillus brevis 98.5% 97% 98%
Gk36 Lactobacillus curvatus 98.5% 99% 99%
[ Lactobacillus plantarum (AB362740)
| L L actobacillus pentosus (AB362758)
Lactobacillus vaccinostercus (AB218801)
Lactobacillus brevis (AB362619)
— Pediococcus acidilactici (EF059987)
L pediococcus pentosaceus (AY675245)
— Lactobacillus casei (AB008205)
L [ actobacillus rhamnosus (AY675254)
Lactobacillus sakei (AM1137840) Fig. 2. Phylogenetic relationship
|_,Lactobacillus curvatus Gk36 between L. curvatus Gk36 and oth-
| . er related bacteria based on 16S
Lactobacillus curvatus (AM113777) rRNA sequence.
Enterococcus faecalis (AB362599)
—
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Fig. 4. Effect of temperature on growth, pH and acidity during
the cultivation of L. curvatus Gk36 in MRS media for 24 h. Bars
with different letters for each treatment represent significant dif-
ferent among the sample (Duncan's multiple range test, P<0.05).

I wk) AgS Belom 45°ColA 7E WA e o
A DA BPYPEE 3T L curvatus®] HA 8%
ZEE 25~30°CH S & < Aeh o)2 g A= Kask
5(18)3 Mataragas 5 (19)¢] Z}7+ Estonian semi-hard
cheese ¥ Greek dry fermented salamiol A &2]3F L.
curvatus® HA wWF2E= 22 30~37°C 2 30°CellA
A AEC] MY Atk BHaet fARsIT

H

L. curvatus Gk362| FR0M LS EN
THEAEE A8 & dFdA S AXFH L curva-
tus Gk363} ZAitd HaSs HAYA 5 AF ‘3% o] o

Azel F2 ARGEW TRl A A Bdso] Ssitha &
HZ(20) AF = L. acidophillus KCTC 31685 ©] &3]
of g A Tbel| W& A, pH B A= E BA o'
8t A3} Table 49} Zt}. L. curvatus Gk36 59 A+
FE AF 271 6.29 log CFU/mLoA Hra 24A13F & 841
log CFU/mL7VA F7Vetd e, L. acidophillus KCTC
31689 A4+ AF %7] 6.46 log CFU/mLoA &
24A17F & 8.15 log CFU/mLE YEe oy F #33k
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Table 4. Changes in pH, acidity and viable cell counts of soy-
milk fermented with L. curvatus Gk36 and L. acidophillus KCTC
3168 at 30°C for 24 h

Fermentation time (h)

0 24

Viable cell counts (log CFU/mL)

L. curvatus Gk36 6.29+0.25 8.41+0.25

L. acidophillus KCTC 3168 6.46+0.30  8.15+0.14
pH

L. curvatus Gk36 6.37+0.16  5.21+0.05"

L. acidophillus KCTC 3168 6.25£0.08  4.42+0.11
Acidity (%)

L. curvatus Gk36 0.08+0.01 0.21+0.02

L. acidophillus KCTC 3168 0.08+0.03  0.21+0.01

"Significant differences between L. curvatus Gk36 and L. acid-
ophillus KCTC 3168 measured by Student's t-test (P<0.05).
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