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Abstract: The effeds of dimethyl dicarbonate (DMDC) and nisin treatment on the inactivation of Leuconostoc mesenteroides present in
model juice and cell membrane functions were investigated. Combined treatment with DMDC and nisin had a fractional bactericidal
concentration index of 0.38 (<0.5) against L. mesenteroides, indicating a strong synergistic bactericidal effect of DMDC and nisin. Scanning
electron microscopy analysis showed no obvious changes in the cell momphology of L. mesenteroides treated with these antibacterial agents.
Treatment with nisin alone increased the membrane permeability of approximately 7% of the cell population; this effect was stronger than that of
treatment with DMDC alone. Despite this effect on membrane permeability and the resultant increase inthe cellular uptake of extracellular polar
substances, nisin treatment could not significantly reduce the loss of intracellular substances. The ultraviolet absorption value of L.
mesenteroides cell suspension increased by approximately 60% after treatment with high concentrations of DMDC. To summarize, DMDC and
nisin exhibited a synergistic effect on the inactivation of dehydrogenase activity in L. mesenteroides, but not on membrane permeability, loss of
intracellular substances, and alteration of intracellularpH.
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MBC MBC
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Fig.1 Huorescence histograms (aftersingle staining with PI) of
Leuconostoc mesenteroides treated with DMDC and nisin alone

andin combination
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Fig.2 Changes in UV absorption values of Leuconostoc
mesenteroi des cell suspensions treated with DMDC and nisin alone
andin combination
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Jon R IR P ER A T 1) R TS TP ARG R, A PR35

A KRR

%= 2 FAREIRBAERIRE 42 DMDC F1 Nis i n RLFRfE AYZRARRE A pH K ik SEGHISE BB /%

Table 2 Intracellular pH and residual amount of dehydrogenase (%) in Leuconostoc mesenteroides cells treated with DMDC and nisin alone

andin combination

K25 K AR Jom pHAE  BLEBESRE 1%
xt & 28 R DMDC #= Nisin 4.9240,03° 83.8241.10%
% 4% DMDC 4 3248 1 300 mg/L & DMDC 4.5440,03° 48.524091°
% 1 DMDC 4k 2248 2 37.5 mg/L # DMDC 4.6720.01° 52.5140.72¢
7% Nisin 4L 3248 1 50 IU/mL #) DMDC 4.5940,03° 61.224091°
4% Nisin 4L 2248 2 12.5 IU/mL #) Nisin 4.7040.02° 67.93+0.7%°
DMDC #%4-Nisin & 22 28 37.5 mg/L DMDC +125 IU/mL Nisin 4.7520.07° 42.7120.82"

i BFMKFA 005,

Fig.3 SBEM images of Leuconostoc mesenteroides cellstreated with
DMDC andnisin alone and in combination

3 g
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