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Abstract. Recently, the antibacterial peptides (bacteriocin) have spurred interest of scholars, and many
studies on Lactic acid bacteria (LAB) and bacteriocin have been carried out. With the improvement of
living standard and health awareness, people tend to pay more attention to food safety. Chemical
preservatives are rejected because of their residual properties and toxicity. Applying antibacterial peptides,

which serve as natural preservation, to food industry is an inevitable trend[1]. In this paper, the
classification of LAB antimicrobial peptides and their application in food system are reviewed. The
classification of bacteriocin, the current major food packaging technology, the application of LAB

bacteriocin in different industries have been discussed.

1 Introduction

LAB are a group of Gram-positive bacteria, non-
respiring, non-spore-forming cocci or rods, which
produce lactic acid as the major end-product of the
fermentation of carbohydrates[2]. During the metabolic
process of LAB, it will generate many antibacterial
substances, and most of them are acidic substance,
antibacterial peptide, perhydrol etc. Bacteriocin refers to
a kind of polypeptide or protein complex with
antibacterial activity produced by ribosome during the
common metabolic process[3]. LAB antibacterial
peptide can inhibit the growth of pathogen in food
effectively and safely[4]. Currently, LAB antibacterial
peptides have spurred the interest of many researchers
because of their potential of wide and effective
application in food industry. The bacteriocin of LAB not
only have the potential to be used as preservatives in
food naturally but also are harmless and highly
effective[5]. So far, there have been several successful
examples of bacteriocin produced by LAB in the food

industry. The most successful of them is Nisin. However,

it still has problems, such as narrow bacteriostatic
spectrum and no antibacterial effect to many Gram-
negative bacteria, which hinders its further use in the
food industry. Therefore, it is necessary to have further
research on the LAB bacteriocin to solve these issues or
look for alternatives to Nisin [6].

2 The classification of lab bacteriocin

The LAB bacteriocin is mainly divided into four
categories [7].

The first class bacteriocin is Lantibiotic, which is a
membrane active peptide with molecular weight less
than Sku, and is a small molecule modified peptide
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containing 19-50 amino acid molecules. They have
special amino acid, such as Lanthionine, f-methyllant-
hionine, Dehydroalanine, and Dechydrobutyrine.
According to the ring-rigid structure that is formed by
these special Amino acids, Lantibiotic can be classified
into two sub-group, Class Ia and Class Ib. The
Lantibiotic in Class la has a spiral shape with positive
charge of 2-7. It has 21-38 amino acid residues, and its
molecular mass are between 2164 to 3488 u. Moreover,
it has tight rigidity and it is a peptide with a hydrophobic
group. Nisin is a typical bacteriocin in Class la. Ib
bacteriocin are spherical, negatively charged or neutral.
Usually, the residues of amino acids in the molecules are
less than 19, and the molecular mass is between 1954
and 2042 u.

The second class consists of non-lanthionin with a
molecular weight of less than 10 ku and polypeptides
that have little or no modification. It has thermal stability,
and can be classified into four sub-group. Class Ila is a
kind of small molecular thermostable peptide with strong
Listeria resistance activity, which is composed of S-S
bridge. The N-terminal amino acid sequence is
YGNGVXC. Class IIb is composed of two peptide
oligomers with different amino acid sequences. Usually
it needs 2 peptides to form together to be active. Class
Ilc is cyclic bacteriocin that are covalently connected by
N-terminal and C-terminal bonds. Class IId, non-
pediococin, has not been modified after translation.

The third class is the macromolecular thermolabile
peptide with a molecular weight greater than 30 ku. Most
of this kind of bacteriocin are produced by Lactobacillus.
It loses its activity at 100°C or lower temperature for 30
minutes. Helveticin V-1829, and acidophilucin A
belongs to this class.
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The fourth class is complex bacteriocin, is formed by
hydrophobic bacteriocin, the macromolecule like
carbohydrate and lipid group with positive charge [3].

3 Application of lab as food pre-
servation in food packaging system

In order to reduce or eliminate the pathogen and spoilage
in food, different techniques have been developed
recently. The four main techniques are incorporation,
nanotechnology, coating technology, and directly adding,
which are elaborated below.
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Figure 1. Application of LAB as food preservation in food
packaging system

3.1 Incorporation

The first one is to combine Nisin with biodegradable
polymers such as hydroxypropylmethycellulose,
chitosan, sodium caseinate and polyactic acid, then they
can migrate into the food through diffusion and
partitioning[3]. It showed that Nisin could effectively
maintain the antibacterial efficiency[9].

3.2 Nanotechnology

The second method is Nanotechnology, in which Nisin is
synthesized and coated with nanoparticles such as
nanoliposomes, nanoemulsions, nanoparticles and
nanofibers. For the liposomes, some small artificial
vesicles with sphere shape, Nisin is always incorporated
into it in the food industry. The properties of small size,
biocompatibility and naturalness allow it to have chance
in obtaining approval in food-using. However, the
properties of instability, highly sensitivity to
environmental factors, such as temperature, variations in
pH, and its disruption when interacting with Nisin, also
hinder it to be used effectively. For the nanoemulsions,
nanoscale water-in-oil or oil-in-water disperses. They are
nontoxic, nonirritant and more effective because they
increase absorptive area, improve the taste and require
little energy. In addition, they are thermodynamic stable.
Nisin is always encapsulated into Nanoemulsion to
improve the physical stability of agent. However, the
drawbacks of this method, which are lack of functional,
edible and permissible emulsifiers, also cannot be
ignored. Nanoparticles are usually loaded with Nisin and

are able to decrease the amount of Staphylococcus
aureus and Listeria monocytogenes. For the nanofibers,
they have high surface area-to-volume ratio, which
increases their use in the food industry. The current
package method is to embed it with antimicrobial agents,
flavor-or odor-absorbent agents, oxygen scavengers,
antioxidants, moisture-absorbent agents, and many other
bioactive components[5].

3.3 Coating technology

The third method is the coating technique, in which a
thin layer of edible material is applied directly to the
food as a food package without changing the original
composition[10]. Merve Duran and Mehmet Seckin
Aday [11] used chitosan coatings as a carrier of Nisin to
increase shelf life of fresh strawberry. As a result, they
found that chitosan and Nisin can against aerobic
mesophilic bacteria effectively.

3.4 Adding directly

The fourth method is adding the antimicrobial into the
film through the extruder when producing the film or co-
extruded film. But in general, this approach is only
marginally effective[12].

4 The application of lab Bacteriocin in
different industries

4.1 Application of LAB bacteriocin in meat

The preservation of food using their natural and
controlled microbial and/or their antimicrobial
metabolites are referred to bio-protection[13]. Although
the benefit of chemical preservation is considerable, with
the increasing demand of natural food preservation,
bacteriocin are being extensively studied. Moreover,
because of their safety and innateness, they meet the
demand of customers appropriately. The bacteriocin
produced by LAB have already been used efficiently in
raw meat preservation. Spraying the mixture of lactic
acid and Nisin on the product has a good effect of
inhibiting aerobic bacteria [14]. The previous studies in
MRS broth and in a meat slurry showed that the
inoculation of MRS broth with both Listeria
monocytogenes (4x103 CFU/mL) and Lb. curvatus
CRL705 (5x107 CFU/mL) led to a rapid decrease in the
population of Listeria[13]. The research[15] has showed
that the bacteriocin isolated from fish by-product can
against certain germina such as Staphylococcus aureus,
Salmonella sp., E. coli, Listeria monocytogenes efc.

4.2 Application of lactic acid bacteriocin in dairy
product

The LAB bacteriocin have already been applied
extensively in many fermentation dairy products. LAB
and bacteriocin have been confirmed to have certain
effect in bacteriostatic effect [16]. These results show the
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potential value of bacteriocin as food biological
preservative in dairy production industry. Halil Ibrahim
Kaya and Omer Simsek[17] added the pathogen-specific
bacteriocin from LAB to the milk in a cocktail. As a
result, it shows an inhibitory effect on B. cereus, L.
monocytogenes and S. aureus. Nevertheless, the risk of
using these bacteriocin are still exist. Bacteriocin
isolated from dairy products can not only be added to
dairy products to fight pathogens, but also serve as
potential producers of antimicrobial proteins. LAB
strains were found to be able to show antibacterial effect
and inhibit undesirable microorganism in food[18].
However, the effect of antibiotic resistance of
bacteriocin are still being considered. M.A. Herreros and
H. Sandoval[19] have isolated several LAB strains from
Armada cheese and examined whether it had
antibacterial effect. However, none of them showed
antibacterial activity against certain pathogen.

4.3 Application of lactic acid bacteriocin in
vegetables and fruits preservation

Currently, the fresh-cut fruit and vegetable industry is
searching for natural food preservation that can ensure
the taste and safety of the food. In the experiment of Ana
Allende, the Nisin-coagulin cocktail significantly
inhibited growth of Listeria monocytogenes during the
first three days after washing. Nevertheless, it could not
prevent subsequent L. monocytogenes proliferation[20].

5 Conclusion

Bio-preservatives are natural and have no side effects[8].
LAB and their bacteriocin, especially Nisin, play
important roles in dairy product, meat product and
vegetables industry. However, it cannot be wused
extensively because of its instability and susceptibility to
environment. In addition, superficial research on LAB
bacteriocin except Nisin also lead to its inaccurate using.
With more and more attention paid to bio-preservatives,
the amount of research done on LAB and bacteriocins
are increasing. The current anti-corrosion technology are
mainly composed of coating technology, adding the
agents directly, or embedding the bacteriocins into film
of the food products[21]. With the development of
technology and research, more and more novel strategies
in bio-preservation are invented, such as nanotechnology,
cheese-making transconjugants harbouring the Nisin
production/immunity, paired-starter culture system
which involved a Nisin-resistant Lactobacillus
mesenteroides, and so on[22]. Since the vital potential of
LAB and bacteriocin in food application and
preservation, further study of the properties, including
physical and chemical, structure-function relationships
of bacteriocins are necessary. Moreover, further research
on combining the bacteriocins according to their
properties are needed, in order to achieve more efficient
and effective food preservation. Finally, the influence on
the taste and appearance of the product is also an
important factor to be considered in the research process.
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