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Abstract: Food-borne diseases and food spoilage caused by contamination by pathogens and other microorganisms area major
probleminthe food industry. Bacterial resistance to conventional antibiotic preservatives may threatenhuman health. The current huge demand
for safe and natural food preservatives has spurred intensive research aiming to develop novel compounds active against foodborne pathogens.
Bacteriocins are polypeptides or precursor polypeptides secreted by predator bacterial cells. The molecular weights of bacteriocins range from 1
to 100 ku. Bacteriocins can kill or inhibit sensitive bacteria competing for nutrients in the same ecosystem. A few bacteriocins also exhibit
additional antiviral and antifungal properties. Different modes of action of bacteriocins have been reported, including pore formation and
inhibition of cell wall/nucleic acid/protein synthesis. This review summarizes the classification, antibacterial mechanisms, and characteristics of
bacteriocins, and their latest applicationsin the food industry. The review provides a theoretical basis for the better application of bacteriocins in
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the food industry and will inform food preservation technology innovation and developments.

Key words: bacteriocin; bacteriostatic mechanism; food industry; control
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Table 1 Summary of classification of Gram-positive bacteriocins

5%k WmE & aF= FAEH B LK
1 £ Nisin A 3352 Lactococcus lactis subsp. lactic [21]
I £ Nisin U 3029 Streptococcus uberis [23]
I £ Nisin Z 3493 Lactococcus lactis subsp. lactic [23]
1 £ Mersacidin 1824 Bacillus sp.HILY-85, 54728 [24]
I %  Labyrinthopeptin A2 1922 Actinomadura sp. [25]
1% Subtilosin A 3399 Bacillus subtilis 168 [26]
B3 Pediocin PA-1 4629 Pediococcus acidilactici PAC-1.0 [10]
I £ Carnobacteriocin X 3602 Carnobacteriummaltaromaticum C2 [11]
B3 ABP-118 4096 Lactobacillus salivarius subsp. salivarius UCC1 18 [13]
IS Carnocyclin A 5862 Carnobacterium maltaromaticum UAL30 7 [27]
M Lactococcin A 5778 Lactococcus lactis subsp.cremoris [18]
Ilak Enterolisin A 34501 Enterococcus faecalis LMG 2333 [28]
Ib % Lactacin F 4755 Lactobacillus spp. [29]
e % Enterocin AS-48 7149 Enterococcus faecalis [30]
n % Epidermicin NI101 6074 Staphylococcus epidermidis [17]
n £ Caseicin 80 ~42 000 Lactobacillus casei B80 [31]
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Table 2 Summary of classification of Gram-negative bacteriocins
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1 £ Microcins (Low Molecular Weight Proteins, <5 ku) Microcins B17, C7-C51, D93, J25
% Microcins ( High Molecular Weight Proteins, 5~10 ku )
lla £ Sub Class lla Microcins L, V, N
b £ Sub Class I1b Microcins E492, M, H47
% Pore Forming Colicins Colicins A, B, E1, Ia, Ib, K, N
n % Nuclease Type Colicins Colicins E2 to E9

[E= Peptidoglycanase Colicins Colicin M
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Fig.2 The action of typical bacteriocins MccB17, MccJ25 and
MccC7-C51 on Gram-negative bacteria
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Table3 Application of bacteriocin in food industry

i mA & FRFEBH BH K
B & A Cerein 8A Bacillus sp. starin 8A [67]
B J& ) Bovicin HC5 Alicyclobacillus acidoterrestris [68]
B J& 5 Enterobactin CRL35 Enterococcus montellae CRL35 [69]
PREEF P. pentosaceus BLIS Pediococcus pentosaceus ATCC 43200 [70]
£ AP IRELE Bacteriocin BM-1 Lactobacillus plantarum BM-1 [71]
£ DIREEIE Bacteriocin HD1.7 Lactobacillus paracaseiHD1.7 [72]
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