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ABSTRACT - Enterococcus faecium MI5-14 isolated from Meju produced a bacteriocin, which was antagonistic
towards Listeria monocytogenes. Bacteriocin activity reached a maximum (640 BU/mL) after incubation for 12 hr,
the early stationary phase, then dropped after the late stationary phase. Bacterocin of E. faecium MJ5-14 was
extremely active against a wide range of Listeria species, including L. monocytogenes with sensitives up to about
640 BU/mL. In case of mixed culture with 105 CFU/mL L. monocytogenes and 105 CFU/mL E. faecium MJ5-14,
the inhibitory effect against L. monocytogenes at 37°C was higher than at 25°C. The mode of action was identified
as bactericidal, because the addition of 100 BU/mL this bacteriocin to cell suspensions of L. monocytogenes KCTC
3569, led to a marked decrease in the number of viable cells. Further, when held in contact with bacteriocin of E.
faecium MJ5-14 for 12 hr, L. monocytogenes KCTC 3569 displayed the disruption of the cells and an important

efflux of the intracellular material.
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Fig. 1. Growth kinetics (-@-), pH (-A-) and antilisterial activity (-B-) of E. faecium MJ5-14 grown in MRS broth at 37°C [A]
Antilisterial activity of crude bacteriocin prepared after incubation 16 hr was assayed by an critical dilution method using
L. monocytogenes KCTC 3569 as indicator microorganisms [B].
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Listeria monocytogenes KCTC 3569 64
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Listeria innocua ATCC 33090 128
Listeria ivanovii ATCC 19119 128
Listeria grayi KCTC 3581 128
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Listeria welshimeri KCTC 3587 64
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Fig. 2. Effect of E. faecium MJ5-14 (105 CFU/mL) on growth of L. monocytogenes KCTC 3569 (10° CFU/mL) in BHI broth
cultured at 4°C [A], 15°C [B], 25°C [C] and 37°C (D). -@- : L. monocytogenes KCTC 3569 in control, -B- : E. faecium
MJ5-14 in mixed culture, -A- : L. monocytogenes KCTC 3569 in mixed culture. Data represent the means of three

experiments.
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Fig. 3. Effect of different concentration of crude bacteriocin produced by E. faecium MJ5-14 on their growth L. monocytoge
KCTC 3569 10° CFU/mL [A], 10° CFU/mL [B}, 10° CFU/mL [C] and 10° CFU/mL [D] in BHI broth at 37°C. -@-, control; -
25 BU/mL, -4 -, 50 BU/mL and -O-, 100 BU/mL. Data points represent the average of at least three experiments rw

duplicate.
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Fig. 4. Survival curves of L. monocytogenes KCTC 3569 by the addition of crude bacteriocin (70 BU/mL) produced by E.
faecium MJ5-14 to growing cultures at different phase. [A] O.D. at 620 nm, [B] viable cell counts.
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Fig. 5. Transmission electron micrographs of Listeria monocytogenes KCTC 3569 treated with crude bacteriocin produced by E.
Jaecium MJ5-14. Cells were left untreated [A] and were treated with 25 [B], 50 [C] and 100 BU/mL [D] of crude

bacteriocin for 12 hr at 37°C.
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