Korean Journal of Life Science
Vol. 12. No. 6. 812~820, 2002

ZR0AM AHHME JIEl Leuconostoc mesenteroides LM32| &2

ARZE - WA - RHM - 228 BET - ALY - 289 - AKY - FEW - FojE”

Isolation of an acid-tolerant Leuconostoc mesenteroides LM3 from Kimchi
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Abstract

In order to understand stress response of Leuconostoc mesenteroides against lactic acid, a new Lenconostoc sp. which
has acid tolerance was isolated from various Kimchi samples. And it identified as Leuconostoc mesenteroides LM3 by
comparing its fatty acid composition with reference strain. Its growth pattern was investigated by adding a given
concentration of lactic acid at the lag phase to the stationary phase. In the DeMan, Rogosa, Sharpe (MRS) media
containing over 0.4% (final v/v) lactic acid, this strain growed slowly. After exposure of the stationary phase cells
to 4% of lactic acid for 60 min, this strain could survive, whereas a reference strain, Leuconostoc mesenteroides
KCTC3505, showed no survival. And changes of trehalose concentration, the activity of trehalase and ATPase in the
growth of Leuconostoc mesenteroides LM3 after addition of 0.6% (final v/v) lactic acid were investigated : After
exposure to lactic acid, trehalose concentration in this strain was increased in comparison with no treatment, but its
trehalase activity was not changed. And its ATPase activity was constant, and intracellular pH was almost constant.
This result meant Leuconostoc mesenteroides LM3 should have a tolerance against lactic acid. It remains to further
study the mechanism of this acid tolerance.
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Fig. 1. Isolation of lactic acid bacteria.
A, MRS medium containing CaCOs;; B, MRS medium
containing BromoPhenol Blue; C, Sucrose medium. W
and L denote Leuconostoc mesenteroides KCTC3505 and

LMS3, respectively.

Table 1. Major fatty acid profiles of test strains. KCTC-
3505, Leuconostoc mesenteroides KCTC3505; LM3,

strain isolated from Kimchi

Percentage (%)

Compound
KCTC3505 LM3
14:00 7.86 649
16:1 w7¢c/15 Iso 20H 11.55 1118
16: 00 3451 34.29
17:0 cyclo 1.18 043
18:1 w9c 10.49 13.08
18:1 w7c 435 593
19:0 cyclo wl0c/19wb 9.83 7.66
19:0 cyclo w8c¢ 20.22 2045
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Fig. 2. Growth and extracellular pH of L. mesenteroides

LM3.

Cells were grown in the MRS media containing 0%
(13, 02% (-0-), 04% (-5-), 05% (-v-), and 1.0% (<)
of lactic acid. A, Growth curve; B, extracellular pH.

2.5

Time (h)

Fig. 3. Growth of L. mesenteroides LM3 in the MRS media
supplemented with lactic acid in the middle of
the growth (10 hours) with different concentrations
by 0% (-[1}), 02% (-O-), 04% (-A-), and 0.6% (-V-).
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Fig. 4. Sensitivity test against lactic acid.
A, The cells growing at the mid-log phase were treated
with the MRS media containing the given concentration
of lactic acid for an hour; upper, L. mesenferoides
KCTC3505; lower, L. mesenteroides LM3; B and C, The
cells of the stationary phase treated with each concen-
tration of lactic acid for 0 to 90 min; B, L. mesenteroides
KCTC3505; C, L. mesenteroides LM3. Following lactic acid
treatment, the cells were spotted onto the MRS agar

plate.
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Aol AN AS 7HA Leuconostoc mesenteroides LM32] 2
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Fig. 5. The cells of the mid-log phase or the stationary
phase were exposed to the MRS media with
(panel B) or without (panel A) 0.6% (final v/v) of
lactic acid for an hour. And then the cells were
treated to assay the amount of trehalose. White
and gray bar denote L. mesenteroides KCTC3505
and LM3, respectively.
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Fig. 6. Changes in the trehalase activity of L. mesenteroides
KCTC3505 and LM3.

Experimental conditions were the same to Fig. 5.
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Fig. 7. Changes in the ATPase activity of L. mesenteroides
KCTC3505 and LM3.

Experimental conditions were the same to Fig. 5.
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Fig. 8. Changes in the intracellular pH of Leuconostoc
mesenteroides KCTC3505 and LM3.

Experimental conditions were the same to Fig. 5.
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