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Abstract— Bacteriocins are antimicrobial peptides (AMPs) 

produced in bacterial ribosomes. These peptides inhibit the 

growth of closely related or across a variety of species. 

Bacteriocins are usually considered as generally recognized as 

safe (GRAS) and thus can be used as preservatives in production 

of food products requiring fermentation. These are primary 

metabolites thus usually have no side effects on human body. In 

this study bacteria from various sources were isolated and 

cultured to identify a novel bacteriocin. The sources selected were 

of dairy origin considering their high possibility of finding LAB 

and of them being bacteriocin producing. These bacteriocins need 

to be extracted and purified using various separation techniques 

and its various applications like antimicrobial activities and use 

as food preservatives need to be tested. In further studies, more 

applications will be studied for better understanding of the 

bacteriocins. 
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synthesis, AMPs, microcins. 

 

I. INTRODUCTION 

acteriocin is a toxic protein or peptide which is produced 

by bacteria that kill or inhibit the growth of other bacteria
 

[1]. They are synthesized in ribosome and are  bioactive 

peptides which are produced from bacteria that display 

antimicrobial activity against narrow spectrum or broad 

spectrum bacteria
 
[2]. The term ‗Bacteriocin‘ was introduced 

to denote toxic protein which is produced by any type of 

bacteria and it does not harm the producing microbe but is 

active on related bacteria
 
[1]. Bacteriocins are functionally, 

structurally and ecologically diverse. They are known as 

weapons against microorganisms because of their specific 

characteristics of large diversity of function and structure and 

its stability to heat. According to recent studies bacteriocins 

have been identified to have vast application in food 

technology, which aims at increased food preservation, 

probiotics, treating of pathogenic diseases and cancer therapy. 

It is also a potential drug candidate and is hence known as the 

next wave of conventional antibiotics [3]. 

Bacteriocins are ribosomally synthesized cationic 

antimicrobial bioactive peptide substances that are produced 

by bacteria that kill or inhibit the growth of other bacteria.  

II. CLASSIFICATION 

Bacteriocins are produced from Gram positive as 

well as Gram negative bacteria. They are usually prepared 

from: 

A.  Gram Negative – From E. coli 

Gram negative bacteria like E. coli produce bacteriocin 

known as Colicin. They are the longest studied bacteriocins. 

Colicins are now known as microcins. It is much smaller and 

produced and secreted in a different manner than the classic 

colicins [4]. 

TABLE I 

CLASSIFICATION SCHEME FOR GRAM NEGATIVE 

MICROCINS [3] 

Classification Characteristics Microcins 

Class I 

Low molecular  weight 

peptides, post translationally 
modified 

B17 

C7 /C51 

D93 

J25 

Class II 

Larger peptides, with or 

without post-translational 

modifications 

 

Class IIa 
Required more than one 
genes to synthesize and 

assemble functional peptides 

L 
V 

N/24 

Class IIb 
Linear peptides with post-
translational modifications or 

at C-terminal 

M 

H47 

 

B. Gram Positive – From LAB 

 Gram positive bacteria which produce bacteriocin include 

LAB. Bacteriocins of LAB have been classified on the basis 

of their biochemical characteristics in three groups namely: 

1) Class I: They are also known as lantibiotics.  They  

are membrane-active, small and heat-stable peptides which 

contain unusual thioether amino acids, like lanthionine and B-

methyllanthione. The model bacteriocin of this group is nisin, 

which is isolated from Lactococcus lactic and is probably the 

most well-known and studied bacteriocins produced by LAB 

[4].
 

2) Class II: They have emerged in recent studies as 

the most promising bacteriocin candidates for food 

preservation, because they display overall better performance 

in terms of their biological activity and physiochemical 

properties compared to most other classes of bacteriocins. 

Class II bacteriocins are further divided into: 

Class IIa: It contains small (4-6 kDa), heat-stable, non-

modified peptides. 

Class IIb: It consists of two–peptide bacteriocins; consisting 

in the association of two different peptides for full activity. 

B 
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Class IIc: This subgroup is suggested to contain sec-dependent 

secreted [4]. 

3) Class III: This class of bacteriocins is secreted by the 

 bacterial preprotein translocase. They are large (>30kDa), 

heat-labile proteins. This group is not well documented [4]. 

 

TABLE II 

CLASSIFICATION SCHEME FOR GRAM POSITIVE 

BACTERIOCINS 

Classification Characteristics Bacteriocins 

Class I 

The bacteriocins are post-

translationally moodified, 

linearor globular peptides 
containing lanthonine, β-

methyl lanthonine and 

dehydrated amino acids 

Nisin A 
Nisin U 

Nisin Z 

Mersacidin 
Labyrinthopeptin 

A2 

 

subtilosin A 

Class II 

 

 
 

 

 
 

Class IIa 

 
Class IIb 

 

Class IIc 
 

Class IId 

Heat stable, unmodified, non-
lanthonine-containing 

baceriocins, heterogeneous 

class of small peptides 
Pediocin PA-1 like bacteriocins 

Composed of two peptides 

Circular peptide 
 

Linear, non-pediocin like, 

single-peptide 

 

 
 

 

 
 

 

pediocin PA-1 

camobacterioin X 

lactacin F 

ABP- 118 
camocyclin A 

enterocin AS- 48 

epidermic NIO1 
lactococcin AC 

Class III Large, heat unstable proteins 

Caseicin 80  

Enterolisin A 

Helvetion J 

 

Bacteriocins have applications in various fields 

ranging from food industry to cancer therapy. This shows the 

versatile nature of bacteriocins.  

Bacteriocins are peptides which are considered as 

natural bio-preservatives and have potential application in the 

food industry
 
[2].

 
These bacteriocins act against the food 

spoiling bacteria such as L. monocytogenes and S. aureus [5]. 
 

Blend of bacteriocins into bioactive packaging films also plays 

an important role in food preservation
 
[5].

 
Food preservation is 

usually done by addition of preservatives, reduction of pH, 

thermal treatment. These methods of food preservation affect 

the organoleptic properties of the food product and have 

adverse health effects because of the presence of chemical 

additives. They are sensitive to some proteases present in the 

gastrointestinal tract, hence they are harmless. Bacteriocins are 

hence considered as safer and better option [3]. 

Problem of Multi Drug Resistant (MDR) pathogens 

has become a serious concern. MDR occurs because of the 

abuse of antibiotics. Bacteriocins have a bactericidal 

mechanism which is mainly located in receptor binding 

surfaces of bacteria and it is through this membrane, that 

bacteria cytotoxicity is caused. This leads to the treatment of 

pathogen associated diseases without having harmful effects 

on humans [3].
 

Bacteriocins show antimicrobial and antibiotic 

properties. They show a narrow inhibition activity spectrum 

and are confined to closely related species and relatively 

broad bacterial species [6]. Resistance to antibiotics is 

increasing at a rapid rate. Although antibiotics have a broader 

spectrum in comparison to bacteriocins, antibiotics have a 

numerous side effects. On the contrary, bacteriocins are 

considered natural and are GRAS. Research has also been 

carried out to show that bacteriocins are effective against a 

few clinical antibiotic targets [7]. Many properties of 

bacteriocins like their low toxicity, their in vitro and in vivo 

potential, availability of narrow as well as broad spectrum 

peptides, the ability of bioengineering the peptides and the 

possibility of in situ production by probiotics has lead 

bacteriocins to the title of the net wave of conventional 

antibiotics [8]. 

Cancer is a growing threat to humans but 

bacteriocins have shown a potential application in cancer 

therapy. According to some researchers, bacteriocins show 

activity against the cancerous tumour cells. Bacteriocins are 

added naturally and legally into food products which 

enhances their potential as an anti- tumour drug candidate [3].  

III. METHODS AND MATERIALS 

A. Isolation of LAB 

 Samples from raw cow and buffalo milk from Pune, India 

were collected. After sampling, LABs were isolated by 

growing on de-Mann, Rogosa and Sharpe (MRS) agar plates 

(peptone 1% , beef extract 1%, Yeast extract 0.4%, glucose 

2%, sodium acetate trihydrate 0.5%, polysorbate 0.1%, di-

potassium hydrogen phosphate 0.2%, tri-ammonium citrate 

0.2%, magnesium sulphate hepta-hydrate 0.02%, manganese 

sulphate tetra-hydrate 0.005%, agar 1%, pH 6.2). These plates 

were incubated for 24 hours at room temperature. Single 

colonies were picked from the plates and sub-cultured twice 

using 4 streak method to get a pure colony based on their 

morphology. Pure colonies were transferred on MRS agar 

slants and stored at 4°C. 

 

B. Screening of LAB for Inhibition 

Preliminary screening of the isolated Lactobacillus strains for 

their antagonistic activity was done with the help of an 

indicator strain L. monocytogenes (MTCC 657/ATCC 19111) 

using Cross-Streak method on Nutrient Agar 

C. Agar Well Diffusion Assay 

Selected strains were inoculated in 100 mL Nutrient Broth 

and incubated for 60 hrs at 37°C. These samples were then 

centrifuged at 5000 rpm for 30 to obtain the cell-free 

supernatant. This cell-free supernatant (50 µl) was aliquoted 



3rd International Conference on Multidisciplinary Research & Practice                           P a g e  | 298 

 

Volume IV Issue I                                                                    IJRSI                                                                          ISSN 2321-2705  
 

in the wells of Nutrient Agar Plates which was seeded with 

indicator strain, Gram Negative P. aeruginosa. The zone of 

inhibition was noted for further analysis 

IV. RESULTS 
 

A. Isolation of LAB 

A total of 10 strains were isolated from the above-mentioned 

sources.  These strains were named according to sources for 

convenience as: 

TABLE III 

NAMES OF ALL THE ISOLATED STRAINS FOR 

CONVENIENCE 

Cow Milk C1, C2, C3, C4, C5 

Buffalo Milk B1, B2, B3, B4, B5 

B. Screening of LAB for Inhibition 

Isolates from various sources showed inhibitory effect against 

L. monocytogenes, results of which are given in the table 

below: 

TABLE IV 

SELECTED STRAINS AFTER PRELIMINARY ANALYSIS 

Source Strain number 

Cow milk C2, C3, C4, C5 

Buffalo milk B1, B3, B4, B5 

Other strains were discarded and these were selected for 

further analysis.  

Fig. 1 Cross screak method used for screening showing test of C2 and C4 

 

C. Agar Well Diffusion Assay 

From the above selected strains 3 strains showed 

inhibition against Gram Negative P. aeruginosa. These 

strains were selected for further analysis. 

TABLE V 

SELECTED STRAINS AFTER AGAR WELL DIFFUSION 

METHOD 

Source Strain number 

Cow milk C4 

Buffalo milk B1, B3 

Fig. 2 Agar Well Diffusion method showing zone of inhibition of C4 

 

V. DISCUSSION 

Screening of microorganisms isolated from naturally 

occurring habitats producing antagonistic activity was 

successfully carried out. This assessment of inhibitory action 

is crucial for evaluating the potential applications of 

bacteriocin-producing strains as either antibacterial agents or 

probiotics. As L. monocytogenes and P. aeruginosa are food 

borne pathogens affecting the quality of dairy products, the 

inhibitory effect shown by the microbes prove to be a turning 

point in the process of food preservation using living 

organisms. Agar well diffusion assay is now done using two 

more indicator strains. The characterisation of the bacteriocin 

and the producing strains is currently being investigated. 
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