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Lactic acid bacteria (LAB) are widespread in a variety of environments including fermented dairy
products, gastroinstetinal and urogenital tracts of human and animals, plant, soil and water. Leuconostoc
mesenteroides DB3 was detected by the strongest antibacterial activities among 24 Leuconostoc strains
isolated from Camellia japonica flowers. Acid tolerance of L. mesenteroides DB3 existed up to pH
2.5, but the resistance did not show at pH 2.0, which relatively excellent acid resistance existed.
Bile acid tolerance was very stable within the test range to 1.2%. L. mesenteroides DB3 exhibited
the optimal growth at 30C, and showed a slight slow growth when compared with L. mesenteroides
KCTC3505, which reached a stationary phase at 18 hr. The pH was changed along with the growth
curve, but was maintained above pH 3.98. L. mesenteroides DB3 had higher initial antibacterial activ-
ities when compared to L. mesenteroides KCTC3505, but it showed similar activities with the standard
strain after the latter part of the logarithmic growth phase. Although lactic acid production in L.
mesenteroides DB3 was induced by lower amount in the initial part to the standard strain, it was
exhibited by similar amounts after the late logarithmic growth phase. Muicin adhesion of L. mesenter-
oides DB-3 maintained superior to L. mesenteroides KCTC3505. Both strains showed excellent emulsi-
fication ability for kerosene. In summary, we evaluate that L. mesenteroides DB-3 has a high potential
for application as probiotics owing to its excellent antibacterial activity, acid resistance, bile acid

resistance, and muicin adhesion.
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Fig. 1. Results of antibacterial assay. Leuconostoc
mesenteroides DB3 was cultured for 24
hr at 30C, recovered supernatant, and
then filtered with 0.2 mm syringe filter.
The treated fluid was applied by the in-
dicated amounts in Figure. X- and Y-axes
indicate applied supernatant amount and
bacterial growth inhibition, respectively.
EC; E. coli (ATCC 10536), ST; Salmo-
nella Typhimurium (KCTC 12401), BC;
Bacillus cereus (ATCC 11778), SA;
Staphylococcus aureus (ATCC 6538),
CA; Candida albicans (KCTC 7122).



918 BB UTIX] 2023, Vol. 33. No. 11

-
~
y

u LM
=DB-3

—
(=]
L

Survival bacterial number [Log >
10 (CFU/mL)]
(=)}

nontreated pH 4.0 pH 3.5 pH 3.0 pH 25 pH 2.0

pH conditions

o]

-
~
J

= LM
uDB-3

[Log 10 (CFU/mL)]
- (=} <o ;

N~
L

Survival bacterial number

=]
4

nontreated 0.6 0.9 1.2
bile acid content (%)

Fig. 2. Acid and bile acid tolerances. The bacterial strain was centrifuged for harvesting the bacterial cells, and then resuspended
by 10° CFU/ml. The acid and bile acid treatments were done for 4 hr by the indicated pHs and bile acid concentrations.
After treatment with each pH and bile acid, the bacterial cells were serially diluted with 10-fol, smeared at MRS agar

medium, and then calculated for survival cells after cultivation. LM; Leuconostoc mesenteroides KCTC 3505, DB; Leucon-

ostoc mesenteroides DB3.
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Fig. 3. Evaluation of optimal growth temperature for Leuco-
nostoc mesenteroides DB3. Each strain was incubated
for the indicated times at 25°C, 30°C and 37°C. The
grown bacteria were measured at 600 nm in wave-
length. X- and Y-axes indicate cultural time and ab-
sorbance at 600 nm, respectively. LM; Leuconostoc
mesenteroides KCTC 3505, DB; Leuconostoc mesen-
teroides DB3.
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Fig. 4. Evaluation of bioactive properties depending on growth curve. (A) growth curve, (B) pH change, (C) antibacterial assay
and (D) assays of short organic acid. The bacterial strains were incubated for the indicated times at 30°C. The harvested
samples at the indicated time were evaluated for absorbance, pH, antibacterial, and short organic acid. LM; Leuconostoc
mesenteroides KCTC 3505, DB; Leuconostoc mesenteroides DB3. LM EC; the supernatant of Leuconostoc mesenteroides
KCTC 3505 against E. coli (ATCC 10536), LM SA; the supernatant of Leuconostoc mesenteroides KCTC 3505 against
Staphylococcus aureus (ATCC 6538), DB3 EC; the supernatant of Leuconostoc mesenteroides DB3 against E. coli (ATCC
10536), DB3 SA; the supernatant of Leuconostoc mesenteroides DB3 against Staphylococcus aureus (ATCC 6538).
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Fig. 6. Results of parafilm drop-collapse (A) and kerosene emulsification (B). The cultural broths were separated with bacterial
cells, and then filtered with 0.2 mm syringe filter. Parafilm drop-collapse was evaluated by each 20 ml solution. Kerosene
emulsification was done by 6 ml kerosene and 4 ml each solution. DW; distilled water, LM; Leuconostoc mesenteroides

KCTC 3505, DB; Leuconostoc mesenteroides DB3.
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