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Characteristics of Acid Tolerance of Adipic Acid-Resistant Mutant Strain, Leuconostoc mesenteroides. Lee,
Joong-Keun, Hong-Seok Lee, Young-Chan Kim, Hyun-Kyue Joo!, Si-Kyung Lee?, Dae-Hyun Jung’, and
Sang-Mo Kang*. Korea Health Industry Development Institute, Seoul 156-050, Korea, ' Department of Biologi-
cal Science, SunMoon University, Asan-si, 336-840, “93-1 Mojin-dong, Guanglin-gu, Kun-Kuk University, Seoul
143-701, Korea —To determine an increased acid tolerance of an adipic acid-resistant mutant Leuconostoc
mesenteroides(ANaM100) developed for use as a Kimchi starter, proton permeability of cytoplasm, activities of H*-
ATPase, Mg** release and fatty acid composition of cytoplasmic membranes of strain ANaM100 were studied and
compared with those of its wild type(LMw). The value of protons permeability of LMw after an acid shock at pH
5.0 was 5.4 min., while the value of ANaM 100 cells was 8.4 min. at the same pH. The pH of maximal specific activ-
ities of ATPase originated from the LMw and ANaM100 were 0.87 unit/mg protein at pH 6.0 and 0.92 unit/mg pro-
tein at pH 5.5, respectively. The release of magnesium ion from ANaM 100 was observed about 12.8% at pH 4 after
2 hours, while the wild strains of LMw released Mg** about 27.6% under the same conditions. The content of
Cl9:0:cyclo and Cyg1 in a membrane fatty acid of ANaM100 was higher and lower, respectively than that of LMw.
These results indicated that acid tolerance of adipic acid-resistant strain, ANaM 100 was significantly improved in
comparison with that of its wild type, LMw. In addition, the strain ANaM 100 showed adipic acid resistance based
on the result of growth of the strain in comparison with that of strain LMw in a broth containing adipic acid.
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Fig. 1. Cell growth of wild LMw and mutant ANaM100 strains of Leu. mesenteroides in MRS broth without NaCl adjusted with

HCl or adipic acid at 20°C.

Symbols: (O), pH of LMw; (V), pH of ANaM100; (@), O.D. of LMw; (¥ ), O.D. of ANaM100.
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Fig. 2. Cell growth of wild LMw and mutant ANaM100 strains of Leu. mesenteroides in MRS broth containing 3% NaCl adjusted

with HCI or adipic acid at 20°C.

Symbols : (O), pH of LMw; (), pH of ANaM100; (@), O.D. of LMw; (¥ ), O.D. of ANaM100.
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Fig. 4. Activity-pH profiles for ATPases of membranes iso-
lated from cells of wild type LMw and mutant ANaM100 of
Leuconostoc mesenteroides.

Symbols: (O), Leu. mesenteroides wild type LMw; ((]), Leu.
mesenteroides mutant ANaM100.
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Table 1. Fatty acids of wild and mutant strains of Lew. mesenteroides

Fatty acid (%)
Cio Ci2 Cia1 Cigo Cisa Ciso Cizt Cig2 Cig1 Cigo Cion Ciooceyeo Coo1 Cooo Cozo  Unknown
LMw ND 0.02 027 621 7.51 18.18 0.65 16.09 24.03 7.87 1.10 2.26 501 123 09 8.67

ANaM100 ND 498 451 471 4.89 1909 039 72 1603 894 046 1404 314 062 10 10.0

N.D. : Not detected

Condition of gas chromatography :

Detector: Flame ionization detector, Column: BPX 5 capillary column, Material: Fused silica, Injection temp.: 270°C, Detector temp.: 300°C,
Temperature : Initial temp. 50°C, initial time 0 min., Program final temp. (D 100°C, @ 150°C, & 300°C, Final time @ 0 min., @ 0 min., @
20 min., Program rate : D 10°C/min., @ 3°C/min., @ 4°C/min., Carrier gas: Ny, Gas flow rate : 200 kPa

o
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