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Properties of Acid Tolerance of Acid-Resistant Mutant Leuconostoc mesenteroides Which Was
Improved as Kimchi Starter. Kim, Young-Chan, Eun-Yung Jung, Eun-Hae Kim, Dai-Hyun
Jung, Seun-Ho Jung, Dong-Heui Yi, Tae-Jong Kwon, and Sang-Mo Kang*. Department of Mi-
crobiological Engineering, Konkuk University, Seoul 133-701, Korea - To investigate the increased
acid tolerance of a acid-resistant mutant Leuconostoc mesenteroides M-100 improved as a kimchi starter,
proton permeability, ATPase acitivity, glycolysis activity, Mg* releasement, and membrane fatty acid
composition were studied and comprised with its wild type Leuconostoc mesenteroides Mw. In the pro-
ton permeability experiment, the maxinum values of the average half time (t,,) of pH equilibration
through the cell membrane of the Mw and the M-100 were about 8.6 min and 9.2 min in 150 mM
KCl solution, respectivily. In the 3% NaCl solution, the t,, values of the Mw and the M-100 were
6min and 8.6 min, respectivily. The values and pHs of maximal specific activities of ATPase ori-
ginated from the Mw and the M-100 were 0.6U at pH 55 and 0.8U at pH 5.5, respectivily. The
result of pH dependence of glycolysis showed that the M-100 had higher activities than that of Mw
except at pH 5.0. The releases of magnesium from the Mw and the M-100 were observed about 36.5%
and 13% at pH 4.0 after 2 hours, respectivily. The results of comparison of membrane fatty acid com-
position of the Mw with the M-100 showed that C,, C,;, Cisy, and Cigoya, were major different fatty
acids between two strains and the content of C,y and Cigoqu, were 23.4%, 10.2% in the Mw and 15.1%,
12.2% in the M-100. These results indicated that acid tolerance of the M-100 was significantly improved
in comparison with its wild type Mw.
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Fig. 1. Proton uptakes by the Mw and M-100 after an acid
pulse.
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Fig. 2. Proton permeabilities of Mw and M-100 strains as a
function of environmental pH value.
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AL ofAH#F Mwrl 0.6 unit/mg protein, WHelFF
M-100=- 0.8 unit/mg protein o2 Wo|FF7} opTFF
B}l H-ATPase 840] £9ton, tigo] pH7} W=z
2 WolFFrt opwFET Ao 2 AL & F
slglc}. olg} 7ol WolFFE M-100°] F7He WA &
Z+= 7lo] H-ATPase 34 A3 A= &el=gic,

Bender 5[4]2 4 o] F3 =2} H-ATPase &4



106 Kim et al.

T T T
100 | ) .
;\? 80 | B
iy
&
&
= 60 _
£
|
[
=
40 - B
20 L i 1 1
3 4 5 6 7 8

pH

Fig. 3. Activity- pH profiles for ATPases of membranes iso-
lated from cells of Mw and M-100 of Leuconostoc mesen-
teroides. The maximal activities of the membrane ATPase
were 0.6 and 0.8 U/mg of membrane protein of Mw and M-
100, repectivly.
Symbols: —O— , Leuconostoc mesenteroides Mw;

~—{1— , Leuconostoc mesenteroides M-100.
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Fig. 4. Activity-pH profiles of cells for Mw and M-100 of
Leuconostoc mesenteroides. The data presented indicated the
percentage of the glucose added initially that was catal-
bolized after 2 hours at 30 °C.
Symbols: —O— , Leuconostoc mesenteroides Mw;

—{+ , Leuconostoc mesenteroides M-100.
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hAF AER A E 5T F gldkn AT Y
histidine/histamine Z&4HH-[20] 5 cladgt Q1atell 7]
A= Aoz A=)

wleba] Wl #59] oflux] HEA] thalel gleiA 7}
o WAk T dhE ofeigt thfdt oiuix] A4 23}
Al ZHE-Eoll digk QA7) o8- $323] e oio} 5
et

Mg™ oli2l=

Leu. mesenteroides®] ¥ Mwet WHoldF M-
100¢] pHE Mg"™ #2j=& 54§ A& Fig. 59
b dch oA Mw] 73-% pH 404 2417 A%
Mg™" #H2l =7} 36.5%2 HANE R o}, HoldF M-



Acip ToLeRaNCE oF AciD-RESISTANT MUTANT LEucoNOSTOC MESENTEROIDES 107

60
50 - Leu. mesenteroides(Mw)
40
pH4
30+
pHS
20 -
=
2 10 |-
S
s pH 6
X 0
S
QL
@ 50l
s .
]
1
g’ 4| Leu. mesenteroides(M-100)
30+
20 |-
pH4
1o}
pHS
pH6
OL L | 1 1
0 1 2 3 4 5 6
Hours

Fig. 5. Percent of Mg released from cell membrane of Mw
and M-100 of Leuconostoc mesenteroides as affected by pH.
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