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Abstract 
World Health Organization (W.H.O.) has pointed that 

despite great improvements in the oral health of 

population in several countries, dental caries still 

persists and has become a global problem. The oral 

health care demands are beyond the capacities of the 

health care systems in most low and middle income 

countries. Therefore, it was thought to explore the 

natural ways by which the problems of dental caries 

can be prevented in a cost-effective manner. The 

inhibition of caries causing organisms can be done by 

naturally occurring substances like bacteriocins found 

in lactic acid bacteria. In the present study, prevention 

of dental caries by utilization of bacteriocins from 

Lactobacillus brevis has been done by incorporating 

bacteriocin in toothpaste. Five strains of Lactobacillus 

brevis isolated from curd were used for the production 

of bacteriocin.  

 

Out of five bacteriocin producers, the strain LB11(1) 

showed maximum percentage of MIC. The bacteriocin 

activity was optimized using different media, pH and 

temperature. The partial purification of the bacteriocin 

was done using ammonium sulphate precipitation and 

centrifugal filteration. The molecular weight of the 

purified bacteriocin was 3 kDa, while yield obtained 

was 100 per cent. The purified bacteriocin was then 

incorporated in the toothpaste to check the effect of 

inhibition on caries causing organisms (Streptococcus 

mutans and Streptococcus sobrinus isolated from 

dental cavities). It was confirmed that the bacteriocin 

induced toothpaste can be applied to prevent dental 

caries directly by the consumer and in a cost effective 

manner. 
 

Keywords: Bacteriocins, lactic acid bacteria, Streptococcus 
mutans, Streptococcus sobrinus, Lactobacillus brevis, dental 

caries. 

 

Introduction 
Dental caries is the most common disease occurring in all 

age groups which is preventable and is the major cause of 

oral pain and tooth loss13. Children suffering with tooth 

decay also suffer with improper growth and development 

which severely affect their health. India is a diverse country 

with different ethnic, geographic and cultural diversity. 

Therefore, it is quite expected to have different disease 

patterns in various regions or states of the country11.  

 

According to the report of World Health Organization, a 

large number of clinical treatments for dental caries have 

been developed with improved technologies in most of the 

countries of the world, but still the disease of dental caries 

has become a global burden. The oral health care demands 

are beyond the capacities of the health care systems in most 

low and middle income countries21. Keeping in view of the 

above data, it was thought to explore the natural ways by 

which the problems of dental caries can be prevented in a 

cost-effective manner.  

 

It was found that a few studies have set the path through use 

of natural bacteriocins against inhibition of caries causing 

organisms. Bacteriocins are potent protein toxins produced 

by virtually every bacterial and archeal species7 which can 

be applied to prevent dental cavities. Bacteriocins have a fast 

acting mechanism and they work even at extremely low 

concentrations. They form pores in the target membrane of 

bacteria, thus inhibiting the cell-wall biosynthesis16. 

Bacteriocins possess certain characteristics like narrow 

target range, stability, high activity and low toxicity. The 

bacteriocins of lactic acid bacteria can also be applied to 

food and medicine, where they can play a major role in 

preservation, packaging, food additives and prevention of 

certain diseases.  

 

The objectives of the present study included: a) Isolation and 

screening of bacteriocins from the strains of Lactobacillus 

brevis. b) Partially purification of the bacteriocin and c) 

Incorporation of bacteriocin in toothpaste. 

 

Material and Methods 
Isolation of bacteriocin: The five strains of Lactobacillus 
brevis [LB11(1), LB13(3), LB13(4), LB13(5), LB14(3)] 

isolated from curd were grown in De Man Rogosa and 

Sharpe (MRS) broth for 24 h at 24°C. Cells were removed 

by centrifugation at 12,000 rpm for 5 min in 1.5 ml sterilized 

Eppendorf tubes.5 The culture supernatant thus obtained was 

transferred to another sterilized Eppendorf tube.  

 

Determination of anti-bacterial activity: This supernatant 

(crude bacteriocin) was employed for determining the 

antibacterial activity. The indicator organisms used were- 

ten strains of Streptococcus mutans [SM10(a), SM13(a), 

SM14(a), SM22(a), SM23(a), SM28(a), SM29(a), SM33(a), 

SM35(a), SM36(a)] and four strains of Streptococcus 
sobrinus [SS19(b), SS23(b), SS24(b), SS36(b)] (dental 
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caries causing organisms). These organisms were isolated 

from the dental cavities. The anti-bacterial activity was 

determined by Spot on Lawn method. 

 

Minimum Inhibitory Concentration (MIC) of the Crude 

Bacteriocin: Minimum inhibitory concentrations (MICs) 

are defined as the lowest concentration of an antimicrobial 

that will inhibit the visible growth of a microorganism after 

overnight incubation3. To determine the MIC of the 

bacteriocins, the method as described in the Clinical and 

Laboratory Standards, 2010 was followed. Spot on lawn 

assay was done against the fresh indicator cultures grown at 

24 h at optimum conditions.  

 

Different concentrations (as given in the table 1) of the crude 

bacteriocin solution were put as drop on each plate of the 

isolate. The incubation was done at 37°C for 24 h. MIC was 

calculated as AU/ml= 200 x MIC. The statistical analysis of 

the MIC was performed using ANOVA- single factor. 

 

Growth Curve of Bacteriocin Producing Strain: To 

determine the growth curve of bacteriocin producing strain, 

the method as described by the Hall et al9 was followed. The 

selected bacteriocin producing cultures- LB11(1) was 

inoculated in sterilized De Man Rogosa and Sharpe (MRS) 

broth and incubated at 37°C. Optical density (O.D.) of the 

bacterial growth was measured at 600 nm after 2, 4, 6, 8 10, 

24, 30 and 36 h of incubation. To determine the maximum 

growth of the cells at a particular incubation hour, a growth 

curve was plotted against the time of incubation and O.D. 

 

Optimization of the Conditions for Maximum 

Production of Bacteriocin: 

 Medium- De Man Rogosa and Sharpe (MRS) and M-17 

flasks inoculated with the cultures were incubated at 

42ºC. 

 Initial pH- De Man Rogosa and Sharpe (MRS) broth 

adjusted to various initial pH values (5.0, 6.0 and 7.0) 

was inoculated with the cultures and incubated at 42°C. 

 Temperature- De Man Rogosa and Sharpe (MRS) broth 

inoculated with the producer strain was incubated at 

37°C, 42°C and 50°C.  

 

In all the above experiments, the samples were drawn at 0, 

8, 16, 24 and 36 h intervals and tested for pH and bacteriocin 

activity units. The results obtained were represented in the 

form of table and graphs. The statistical analysis for the 

parameter pH for all the conditions was statistically analyzed 

using ANOVA- single factor. 

 

Protein Estimation: Protein content of the samples was 

estimated by the method of the Hartree,10 Lowry et al12 and 

Wilson and Walker20 using bovine serum albumin (BSA) as 

the standard. The concentrations of the test solution were 

noted under absorbance at 600 nm which were analyzed by 

graphical representation. The amount of protein was 

calculated as:  

 

mg protein/ml= mg(protein) (Dilution)/ Reagent (ml). 

 

Ammonium Sulfate Precipitation: The procedure as 

described by Yang et al22 was followed. To 100 ml of 

supernatant, 37.32 g of ammonium sulfate was added slowly 

with constant stirring at 4- 5°C to achieve 60 per cent 

saturation and stirring continued for another 4 h at 5-7°C. 

The mixture was then kept overnight in refrigerator at 0°C. 

It was then centrifuged at 13,000 rpm for 20 min and the 

precipitates were dissolved in 0.1N phosphate buffer (pH 

6.8). This partially purified bacteriocin was further subjected 

to purification by centrifugal filters. 

 

Centrifugal Filters: The bacteriocin solution obtained was 

further purified using 3kDa MWCO (molecular weight cut 

off) centrifugal filter. The method as described by Gautam 

and Sharma8 was used with some modifications. 0.5 ml of 

partially purified bacteriocin was added in two filters of 

3kDa each in sterilized condition. 

 

Table 1 

Different concentrations 
 

S.N. Concentration CFCs Distilled Water 

1. 2x 100µl 100µl 

2. 4x 100µl 300µl 

3. 6x 100µl 500µl 

4. 8x 100µl 700µl 

5. 10x 100µl 900µl 

6. 15x 100µl x (6) 50µl 

7. 20x 100µl x (6) 100µl 

8. 30x 100µl x (6) 200µl 

9. 40x 100µl x (6) 300µl 

10. 50x 50µl x (6) 450µl 

11. 100x 100µl x (11) 100µl 

12. 200x 100µl x (12) 100µl 
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These were centrifuged at 13,000 rpm for 10 min. The 

purified sample was recovered in another sterile Eppendorff 

tube. The specific activity and yield of the bacteriocin were 

calculated from the protein content and activity units of the 

samples. The Bacteriocin yield (%) was calculated as:  

 

Weight of sample before filtration x 100/ Volume of sample 

used for filtration.  

 

Enzyme Sensitivity: To know the sensitivity of the 

bacteriocin against enzyme, the proteolytic enzyme used was 

Protease. 5 ml of bacteriocin was treated with enzyme (1 

mg/ml) at pH 7.0. Incubation was done at 37°C for 24 h. It 

was then heated at 100°C for 3- 5 min to denature the 

enzyme. This was then assayed by agar well-diffusion 

method for determining the antimicrobial activity. The 

standard method as described by the Barefoot and 

Klaenhammer4 was followed. 

 

The purified bacteriocin was incorporated in toothpaste 

(standard composition as mentioned in table 2 to determine 

the effect of these substituted products on caries causing 

organisms. Take 1g/1ml of toothpaste in four different sterile 

tubes and incorporate with different concentrations of 

bacteriocin- 0.05 ml, 0.1 ml, 0.5 ml and 1 ml.  

 

Agar well assay was used to know the bacteriocin activity 

while being incorporated in the products. 50 µl of the 

incorporated bacteriocin were filled in agar wells on the 

solidified mat of indicator organism. These were incubated 

at 37°C for 24 h to observe for the presence or absence of 

zone. A control sample of toothpaste without bacteriocin 

was also kept along for testing. 

 

Results and Discussion 
A. Isolation and screening of bacteriocins from the 

strains of Lactobacillus brevis 

 

Anti-microbial assay against Streptococcus mutans and 

Streptococcus sobrinus: The five strains of Lactobacillus 
brevis were used against the indicator organisms- nine 

strains of Streptococcus mutans and five strains of 

Streptococcus sobrinus to determine the antibacterial 

activity. All the five strains of Lactobacillus brevis showed 

zones of inhibition against six isolated strains of 

Streptococcus mutans and Streptococcus sobrinus species. 

as represented in the figure 1. The statistical analysis of the 

diameter of zone of inhibition was statistically analyzed 

using ANOVA. This showed that the maximum percentage 

of inhibition is shown by the isolate LB11(1)- 26% against 

the isolates of Streptococcus mutans and Streptococcus 
sobrinus.  

 

All the values were average of three trials. The p-value 

within the isolates is 1.71E-09 and showed no significant 

difference at p ≤ 0.05. In the figure 2, the graphical 

representation of the zone of inhibition has been presented 

showing the maximum inhibition by the isolate LB11(1) 

against the Streptococcal isolates.  

 

Table 2 

Standard composition of toothpaste 
 

S.N. Constituents Quantity 

1. Abrasives- aluminium hydroxide, calcium hydrogen phosphates, calcium carbonate, 

silica and hydroxyapatite 

50.0 % 

2. Detergents- Sodium lauryl sulfate (SLS) 0.5-2.0 % 

3. Antibacterial agents- Triclosan or zinc chloride 30.0 % 

4. Sodium fluoride 1450 ppm 

5. Water 20- 40% 

6. Flavourants- spearmint, peppermint and wintergreen 1000 ppm 

 

   
(a)                                            (b) 

a) Zone of inhibition formed against Streptococcus mutans and Streptococcus sobrinus 

b) No zone of inhibition 

Fig. 1: Anti-bacterial activity of the Strains against Streptococcal species 
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The maximum inhibition shown by the strain LB11(1) may 

be due to the presence of optimal growth conditions for 

bacteriocin production. 

 

The study by Ahmed et al2 had also shown similar results as 

the diameter zones are included between 2 to 10 mm and the 

biggest clear zones were recorded by the extracts of 

Pediococcus pentosaceus NRC AM1 and Pediococcus 

pentosaceus NRC AM4 with Escherichia coli 0157:H7, but 

the lowest clear zones were obtained with the extracts of 

Lactobacillus brevis NRC AM2 and Lactobacillus 

plantarum NRC AM7 against Pseudomonas aeruginosa. 

 

Minimum Inhibitory Concentration (MIC) of the Crude 

Bacteriocin: To determine the lowest concentration of an 

antimicrobial (bacteriocin), the Minimum Inhibitory 

Concentration (MIC) of the crude bacteriocin was 

determined by spot-on-lawn assay18. MIC was calculated as:  

 

AU/ml= 200 x MIC 

 

The minimum inhibitory concentration was 0.02 µl as shown 

by the strain LB111 with maximum antimicrobial activity of 

10,000 AU/ml against the Streptococcal strain of SM28(a). 

The dilution of culture supernatant to 50X dilution did not 

show any zone of inhibition. The diameter of zone of 

inhibition obtained for all the strains was 0.1mm. The MIC 

of the crude bacteriocin was statistically analyzed using 

ANOVA-single factor. This represented the minimum 

inhibitory concentration as percentage and the maximum 

percentage of MIC is shown by bacteriocin producing strain 

LB111- 2% against the isolates of Streptococcus mutans and 

Streptococcus sobrinus. All the values were average of three 

trials. The p-value within the strains is 0.002 and did not 

show any significant difference at p ≤ 0.05.  

 

The presence of optimal conditions required for the 

maximum activity of bacteriocin for the strain LB111 

favored this strain to produce maximum percentage of 

inhibition at the minimum concentration.  

 

In a study by the Agrawal and Prakash1 similar results were 

shown. MIC of various isolates of lactic acid bacteria 

producing bacteriocins isolated from fermented milk was 

determined. The MIC (µl) observed was as follows: 

Lactococcus spp.- 0.05, Lactococcus spp.- 0.6, Leuconostoc- 

0.2, Pediococcus (4 different strains)- 0.6, 0.5, 0.5 and 0.05. 

 

Growth Curve: To obtain the optimum growth conditions 

of the bacteriocin producing strain, a growth curve of 

isolated lactic acid bacterial strain LB111 in MRS broth was 

plotted against time of incubation and optical density (O.D.) 

at 600 nm which was incubated at 37°C for 36 h. It was 

observed that the maximum bacteriocin was produced at 24 

h and production remained stable till 30 h. After reaching 36 

h, the bacteriocin production started to decline and pH of 

MRS broth decreased from 5.97 to 3.6 (Figure 3). In a study 

by the Wang et al,19 the values obtained were somewhat 

similar- the growth curve of isolated strain of Lactobacillus 

brevis from Jiaoke (natural fermented cream in China) was 

plotted which showed that the maximum bacteriocin 

production was reached after 24 h and production remained 

stable from 24 h to the end of the growth. During 48 h of 

growth, pH of MRS broth decreased from 5.8 to 

approximately 3.6. 

 

Optimization of Conditions for Maximum Production of 

Bacteriocin: 

 

 Influence of Culture Medium on Bacteriocin 

Production: The optimization of conditions for 

different media was done using De Man Rogosa and 

Sharpe (MRS) and M-17 media. A gradual decrease in 

the initial pH of the growth media (MRS and M17) was 

observed with increase in incubation period varying 

from 0-36 h. The bacteriocin production was observed 

maximum in MRS media at 24 h at pH 5.9 against the 

Streptococcal strain SM28(a) (Figure 4a).  

 

 Statistical analysis: The optimization of conditions for 

different media for pH was statistically analyzed using 

ANOVA- single factor. The p-value within the strains 

for MRS media is 5.87E-15 and did not show any 

significant difference at p ≤ 0.05. Similarly, the p-value 

within the strains for M-17 media is 2.56E-12 and did 

not show any significant difference at p ≤ 0.05. 

 

In a study by Namasivayam et al,15 the activity of the 

bacteriocin produced from Lactobacillus brevis isolated 

from curd was evaluated against three bacterial species 

in MRS media supplemented with various nitrogen and 

carbon sources. MRS media supplemented with soybean 

meal recorded maximum anti- bacterial activity against 

the tested bacterial strains which is in support to the 

present study. 

 

 Influence of Initial pH on Bacteriocin Production: 

The optimization of conditions for initial pH was done 

using pH 5.0, 6.0 and 7.0. De Man Rogosa and Sharpe 

(MRS) broth was adjusted to various initial pH values 

(5.0, 6.0 and 7.0) and inoculated with the cultures and 

incubated at 42°C. A gradual decrease in the initial pH 

range of 5.0, 6.0 and 7.0 was observed in the growth 

media at incubation period varying from 0-36 h. The 

bacteriocin activity was observed at 24 h and it showed 

decrease in the activity at 36 h in the pH of 5.0, 6.0 and 

7.0. The bacteriocin production was shown to be 

maximum at pH 5.8 at 24 h against the Streptococcal 

strain SM28(a) (Figure 4b).  

 

 Statistical analysis: The statistical analysis of the strains for 

comparison of the parameter pH was done using ANOVA-

single factor. The p-value within the strains at pH 5.0 is 

1.64E-06 and did not show any significant difference at p ≤ 

0.05. At pH 6.0, the p-value within the strains is 4.78E-13 

and did not show any significant difference at p ≤ 0.05. For 
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pH 7.0, the p-value within the strains is 1.84E-10 and did not 

show any significant difference at p ≤ 0.05. 

 

In a study, the bacteriocin strains of Lactobacillus species 

isolated from dairy products showed that all the strains were 

grown well at pH 4, 6 and 8 but only strains of Pediococcus 

pentosaceus NRCAM1, Lactobacillus brevis NRCAM2 and 

Pediococcus pentosaceus NRCAM4 were also grown at pH 

2.0 which is in support to the present study.2 

 

 Influence of Incubation Temperature on Bacteriocin 

Production: The optimization of conditions has been 

done using different temperatures- 37°C, 42°C and 

50°C. De Man Rogosa and Sharpe (MRS) broth 

inoculated with the culture was incubated at 37°C, 42°C 

and 50°C. It was observed that with gradual rise in 

incubation period from 0 to 36 h, there was a gradual 

decrease in the initial pH. The rise in the incubation 

period from 0 to 36 h at 37°C showed maximum 

bacteriocin activity at 24 h which gradually decreased at 

36 h of incubation whereas at 42°C and 50°C, there has 

been consistent decrease in the activity of bacteriocin. 

The maximum activity of bacteriocin was shown at 

37°C and pH 5.9 for 24 h against the Streptococcal strain 

SM28(a).  

 

Statistical analysis: Statistical analysis of the isolates for the 

parameter pH at different temperatures was performed. For 

temperature 37°C, the p-value within the strains is 3E-15 and 

did not show any significant difference at p ≤ 0.05.

 

 
Figure 2: Percentage inhibition by strains 

 

 
 
 

Fig. 3: Growth Curve 
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Fig. 4a: Different media 

 

 
Fig. 4b: Different pH 

 

 
Fig. 4c: Different temperature 
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At temperature 42°C, the p-value within the strains is 2.4E-

14 and did not show any significant difference at p ≤ 0.05. 

Also, for temperature 50°C, the p-value within the strains is 

5.41E-15 and did not show any significant difference at p ≤ 

0.05. 

 

In a study, the bacteriocin strains of Lactobacillus species 

isolated from dairy products including the strains of 

Lactobacillus brevis NRCAM2 showed the growth at 30°C 

and 37°C. On the other hand, strains of Lactobacillus brevis 

NRCAM2, Lactococcus lactis sub sp. lactis NRCAM3 and 

Lactobacillus pentosaceus NRCAM5 were not able to grow 

at temperature 45°C. On the other hand, the species of 

Lactobacillus plantarum and Lactobacillus rhamnosus can 

grow at 45°C which is in support to the present study2. 

 

B) Partial purification of the bacteriocin 
The partial purification of the bacteriocin was done by using 

ammonium sulphate precipitation. The partially purified 

bacteriocin was passed through centrifugal filter of 3 kDa. 

After purification, the specific activity of the purified 

bacteriocin was determined by spot-on-lawn assay against 

the isolated strains of Streptococcus mutans and 

Streptococcus sobrinus. The activity units of the bacteriocin 

LB11(1) was 20,000 AU/ml against the isolated strain of 

Streptococcus sobrinus- SS19(b). The diameter of the zone 

of inhibition was 0.2 mm. The molecular weight cut-off of 

the purified bacteriocin after centrifugal filteration was 3kDa 

and the bacteriocin yield obtained was 100%.  

 

A study by the Wang et al19 showed similar results: the 

molecular weight of the bacteriocin of Lactobacillus brevis 

isolated from Jiaoke (natural fermented cream in China) was 

approximately 3.8 kDa according to tricine SDS-PAGE 

which is in support of the present study. 

 

Protein Estimation of the Crude and Partially Purified 

Bacteriocin: The total protein content of the crude and 

purified bacteriocin of the strain LB11(1) was determined by 

the method described by the Lowry et al12. The total protein 

content in crude bacteriocin was calculated as 1.0 mg/ml and 

that of purified bacteriocin was 0.2 mg/ml.  

 

In a study by the Mohankumar and Murugalatha,14 similar 

results were obtained which showed that the purified 

bacteriocin produced from the lactic acid bacteria had 

protein content of 0.21 mg/ml. 

 
Enzyme Sensitivity of Bacteriocin: To determine the 

proteinaceous nature of the bacteriocin, the bacteriocin of 

the strain LB11(1) was treated with the enzyme- protease. It 

was observed that the bacteriocin had lost its inhibitory 

activity upon treatment with the proteolytic enzyme. The 

enzyme protease had cleaved the bacteriocin and this 

bacteriocin could not show its antimicrobial action against 

the indicator organism. This confirmed the proteinaceous 

nature of the bacteriocin. 

 

The bacteriocin like substance produced by Lactobacillus 
brevis B23 showed no antimicrobial activity or it was 

unstable after heat treatment with all the proteolytic enzymes 

(protease and trypsin). The completely inactivated inhibitory 

activity indicated that it was proteinaceous in nature which 

is in support of the present study17. 

 

C) Incorporation of bacteriocin in toothpaste 

Agar well assay was performed on solidified mat of indicator 

organism. The diluted concentrations for 100X and 200X of 

50 µl toothpaste were poured into the wells of the medium 

and incubated at 37°C for 24 h. After incubation, these were 

observed for the presence or absence of zones. The zone of 

diameter at concentration of 100X for the control sample of 

toothpaste was 0.6 mm and the toothpaste with bacteriocin 

was 1.01 mm (average of three trials), while at concentration 

of 200X, the control sample of toothpaste was 0.8 mm and 

for the toothpaste with bacteriocin was 1.21 mm (average of 

three trials) (Figure 5). 

 

 
**WB: Without Bacteriocin 

Fig. 5: Increase in Inhibition of Bacteriocin Induced Toothpaste against Indicator Organism 
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Fig. 6: Zone of diameter for inhibition by toothpaste 

 
Statistical analysis: Statistical analysis of the zone of 

diameter for the bacteriocin induced toothpaste at 

concentration 100X and 200X was performed using 

ANOVA-single factor. The p-value within the isolates is 

8.16E-05 and did not show any significant difference at p ≤ 

0.05. The comparison of zone of diameter for bacteriocin 

induced inhibition by toothpaste and control sample is 

shown in the figure 6. 

 

Conclusion 
The five strains of Lactobacillus brevis isolated from curd 

were used for the production of bacteriocins. The crude 

bacteriocins obtained were applied to test the antimicrobial 

activity against the isolated Streptococcal species of dental 

cavities. All the five strains showed antimicrobial activity 

against the six indicator organisms of Streptococcal species. 

This indicated the presence of natural inhibiting substance 

called bacteriocin within the isolated Lactobacillus brevis 

strains. It was found that the minimum inhibitory 

concentration was obtained by the bacteriocin of the strain 

LB11(1)-0.02 µl with maximum antimicrobial activity of 

10,000 AU/ml against the Streptococcal strain of SM28(a) 

and LB11(1) was regarded as the best bacteriocin producing 

strain as the optimal condition for its growth was suitable. 

The statistical analysis revealed De Man Rogosa and Sharpe 

(MRS) to be superior to M-17 media at 24 h at pH 5.9 against 

the Streptococcal strain SM28(a).  

 

This is because the MRS media contains all essential 

nutrients required for the bacteriocin production whereas 

there is absence of such nutrients in M-17 medium. The 

bacteriocin can be considered heat labile as the activity was 

decreased at the temperatures 42°C and 50°C. In all the 

conditions, there was a gradual decrease in the initial pH 

with gradual rise in incubation period from 0 to 36 h. This is 

due to the loss of activity due to nutrient limiting factor after 

24 h or the bacteriocin is degraded by the enzymes. It was 

concluded that the bacteriocin producing strain LB111 

showed maximum antimicrobial activity at 37°C for 24 h 

between pH 6.0-7.0.  

The molecular weight cut-off of the purified bacteriocin after 

centrifugal filteration was 3kDa and the bacteriocin yield 

obtained was 100%. The total protein content in crude 

bacteriocin- 1.0 mg/ml and that of purified bacteriocin- 0.2 

mg/ml. The proteinaceous nature of the bacteriocin was also 

confirmed by the application of enzyme protease.  Thus, 

bacteriocins from Lactobacillus brevis can help in enhancing 

the prevention of dental caries as a biomedicine. This can be 

achieved by inoculating the bacteriocin in toothpaste as it 

can be applied directly by the consumers and patients of 

dental caries in an easy and cost-effective manner. 
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