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The present paper provides an overview on the use of probiotic organisms as live 
supplements, with particular emphasis on Lactobacillus bulgaricus. Selected probiotic 
Lactobacilli may be used as biological preservative because of their inhibitory effect so, 
the aim of this study  was to present some data on Lactobacillus bulgaricus as probiotic 
bacteria. Isolated  Lactobacillus species was identified by biochemical tests and 
comparing their sugar fermentation pattern. The isolated bacteria was Lactobacillus 
bulgaricus. Antibacterial activities were done by well diffusion and blank disk method. 
The isolated bacteria had strong activity against indicator strains. The maximum 
production of bacteriocin was obtained at 25 - 30ºC at pH 6.5. Because, Lactobacilli that 
used produced antimicrobial activity with heat stability bacteriocin, so, these bacteria 
may be considered to be a healthy probiotic diet. The result of study suggest that 
probiotics are helpful in the protection and improvement of our intestinal flora.  
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INTRODUCTION 
Probiotics receive increasing attention in medical field. Probiotics are live microorganisms that are similar 
to beneficial microorganisms found in the human gut. The largest group of probiotic bacteria in the 
intestine is lactic acid bacteria(LAB). Among lactic acid bacteria Lactobacillus are the most important 
group and are gaining increasing attention in food industry. Probiotics have emerged as the major 
nutritional factor influencing gastrointestinal physiology and function. This development introduces many 
challenges, but also creates new opportunities for food and nutrition scientists to improve food quality and 
develop new products with specific health benefits for different subpopulations (Diplock et al., 1999). This 
organism prevents the growth of pathogenic bacteria by production of antimicrobial substance such as 
organic acids, hydrogen peroxide and bacteriocin. Bacteriocins are small proteins that have properties such 
as antitumour and anticholesterol activity which constitute a heterologous sub group of ribosomally 
synthesized antimicrobial peptides (Salminen et al.,1998) . The transity lactic acid bacteria in the 
gastrointestinal tract are capable of delivering enzymes and other substances into the intestine which 
possibly help to control intestinal flora. Lactic acid bacteria were reffered as probiotics in scientific 
literature by ( Lilley and Stillwell ,1965) . Lactobacillus bulgaricus was the first organism to be implicated 
in providing benefits to human health when a Bulgarian scientist Metchinoff in 1908, isolated it from 
yogurt cultures. He believed that this organism was the source of the improved health and longevity of 
those who had consumed the yogurt. Because of  inhibitory effect, selected probiotic Lactobacillus 
bulgaricus may be used as biological preservative. 

Abstract 



Online International Interdisciplinary Research Journal,{Bi-Monthly},  ISSN2249-9598 , Volume-I, Issue-II,  Nov-Dec2011 

 

 56 
w w w . o i i r j . o r g                      I S S N 2 2 4 9 - 9 5 9 8  

 

Page 56 

 The purpose of this study was to isolate LAB from raw milk produced in Chandrapur and to evaluate, 
growth, and antimicrobial activity, effect of pH, heat, and sensitivity to proteolytic  enzymes  of  
Lactobacillus bulgaricus  as  probiotic bacteria. 

MATERIAL AND METHODS  
 
Isolation and identification of Lactobacillus 
Raw milk obtained from the Dairy Farm ( Chandrapur, Maharashtra ) and stored at 5°C. In order to isolate 
LAB, raw milk was cultured in  Lactobacillus  MRS broth, then spread onto Bromocresol Purple Agar 
(BCP agar). After it was incubated at 37°C for 48 h, under either aerobic or anaerobic conditions, the 
colony were sub cultured more than 3 times in Lactobacillus MRS agar. And then it was dissolved in skim 
milk solution containing 20% glycerol and stored at -70°C for further use. Each experiment used a stock 
freezer vial for medium inoculation . Lactobacillus species were identified by comparing their sugar 
fermentation patterns, gram nature and motility  with the scheme described in Bergey’s Manual of 
Systematic Bacteriology (Kanlder et al., 1986). After  confirmation of organism of interest, the culture was 
stored as a pure culture on MRS agar. The pure  culture of Lactobacillus bulgaricus was maintained by sub 
culturing on MRS agar butt/slant . 

Growth of bacteria at various temperatures and pH  
Lactobacilli  were grown in MRS broth. 1 ml of an overnight culture of Lactobacillus was used to inoculate 
100 ml of MRS broth and incubation was continued at 20, 25, 30, 35, 37, 40, 45ºC for 24 hrs. Samples were 
removed at regular intervals (30 min) for the determination of turbidity (measured at 660 nm), culture pH 
and antibacterial activity. The experiment was repeated with broth in which the initial pH was adjusted to 2 
to 12 with HCl or NaCl. Initial and final pH of all samples was also measured.  Culture supernatant (200µl) 
was heated in a boiling water bath for 10 min and cooled rapidly on ice. Serial dilutions of the heated 
supernatants were made in 0.2 N HCl, and 10µl of each dilution was spotted on to fresh, duplicate indicator 
lawns. Cultures were  incubated  for 24 hrs.  
Effect of different sugar and NaCl concentration on production of bacteriocin: 

Isolated Lactobacillus was grown in MRS broth without beef extract, supplemented with different 
concentration of glucose and NaCl. Then remaining activity against indicator strains such as 
Staphylococcus  aureus  and  Salmonella  typhi was assayed. 
 
Determination of action of Lactobacillus bulgaricus against indicator bacteria at various intervals of 
time:  
The bacteriocin  producing strain was grown in MRS broth for 24 h at 25ºC. A cell free solution was 
obtained by centrifugation the culture, followed by filtration of the supernatant through a  0.2 µl pore size 
filter. The supernatant was adjusted to pH 6.5 or dialyzed for 24 hrs against MRS broth at 4ºC. 1 ml of cell 
free culture supernatant of isolated  Lactobacilli was added to 10 ml of a fresh culture logarithmic  phase of 
indicator bacteria. Culture optical density were determined (at 660 nm) at appropriate intervals. 
 
Measurement of bacteriocin concentration produced by bacteria 
500 ml of lactobacilli culture was grown in MRS broth at 30ºC until the late logarithmic phase. The cell 
removed by centrifugation for 12 min. at 4ºC, and ammonium sulphate was gradually added to achieve 
40% saturation. The sample was kept at 4ºC with stirring for 30 min. After centrifugation for 30 min, the 
resulting pellet was mixed and solubilized in 120 ml of 10 mM sodium phosphate buffer, pH 5.8. Then 
Antimicrobial activity was measured against indicator bacteria  and  bacteriocin concentration was 
measured (Kelly et al.,1996). 

Antimicrobial activity against indicator organisms 
For detection well diffusion method  was used. For the agarwell diffusion assay, an overnight culture of the 
indicator strain was used to inoculate agar growth media at 37ºC. Wells of 5mm diameter were cut into 
BHI agar plates and 50 µl of culture supernatant fluid containing antibacterial activity was added and 
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incubated at 37º C for 24hrs and zones were observed. Staphylococcus  aureus  and Salmonella  typhi were 
indicator strains used against  Lactobacillus. 
 
RESULTS 
 
Isolation and characterization of  lactic acid bacteria 
Organism was found to be Gram positive, rod shaped, non-motile , ferment sugars such as glucose, lactose, 
sucrose,  mannitol  with  production of acid and IMViC test was found to be  indole  negative, methyl red 
positive, Voges -Proskauer negative, citrate utilization test negative. From the above morphological, 
cultural and biochemical observation, the isolated organism was confirmed as Lactobacillus bulgaricus 
 
Effect of temperature on bacteriocin production: 
The lactic acid bacteria was tested for antimicrobial activity and was shown to produce a bacteriocin-like 
substance. Lactobacillus produced a heat stable bacteriocin which exhibited a broad spectrum of inhibitory 
activity. No bacteriocin activity was found in cultures grown at 4 or 8ºC. However, bacteriocin production 
was observed at 20, 25, 30, 37,and 45ºC. At all of these temperatures, the maximum antimicrobial activity 
in the growth medium was obtained in the late logarithmic phase growth and early of stationary phase. The 
amounts of bacteriocin produced at 25 and 30ºC were similar. The bacteriocin activity in the supernatant 
was stable and no decrease in activity was detected after 5 days at 25ºC. The antibacterial activity was 
stable at 100ºC for 10 min and at 56ºC for 30 min, but all activity was lost after autoclaving. The 
antibacterial activity was not lost by freezing and long term storage at 4ºC. When the supernatants of the 
cultures containing Lactobacillus were checked, a small zone of inhibition was first observed on plates 
after 6 hrs at 25ºC and larger zones of inhibition were detected after 24 hrs. 
             
Effect of different sugar and NaCl concentration on production of bacteriocin: 
Maximum production of bacteriocin was obtained in MRS broth containing at least 1-2% glucose. Also, 
MRS medium with 1% NaCl found that, the antibacterial activity increased. Zone inhibition was not shown 
against indicator bacteria Salmonella typhi. Zones were observed against  S.aureus  and results observed 
are as follows: 
 
Observation Table 1: 

 
 

Sr. 
no. 

Ingredients Concerntration 
 (gms) 

Turbidity 
 

Diameter 
(mm) 

 
1 

 
Glucose 

0.25 
0.5 
0.75 

1 

1.43 
0.53 
1.74 
1.83 

11 
13 
14 
18 

 
2 

 
NaCl 

0.25 
0.5 
0.75 

1 

0.72 
0.48 
0.61 
0.80 

12 
10 
10 
12 
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Fig 1: Zones were observed  against S.aureus at different glucose and NaCl concentration 
 
 
 
Observation Table 2: Action of Lactobacillus at various time intervals 

 
From the above observation a graph was plotted, Time (x-axis) verses the optical density on     (y-axis). 
From graph it was observed that against S.aureus optical density was increasing as the time was increasing. 
 

Time Optical Density against S.aureus 
(nm) 

Optical Density against S.typhi            
(nm) 

0 min 0.315 0.227 

5 min 0.320 0.247 

10 min 0.323 0.275 

15 min 0.328 0.246 

20 mm 0.336 0.232 

25 min 0.342 0.264 

30 min 0.350 0.286 
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Antimicrobial activity was tested against indicator strains Salmonella typhi and Staphylococcus aureus by 
well diffusion method. No zone was observed against S.typhi but zone of inhibition was observed against 
Staphylococcus aureus. 
 
DISCUSSION 
 
Lactobacillus bulgaricus had  antibacterial activity against indicator strains  S. aureus and         S. typhi  
which were further characterized. Their antimicrobial substances inactivated by trypsin and designed as 
bacteriocin. Lactobacillus bulgaricus showed the broadest range of inhibitory action. Since antibacterial 
activity decreased after treatment with trypsin, but not affected with lysozyme and α-amylase, so, the 
bacteriocins have probably a pertinacious nature. This was in accordance with Gonzalez et al,1994. Also, 
the protein nature of bacteriocin was confirmed by its sensitivity to trypsin (Olukoya et al,1993). 
Bacteriocin of  Lactobacillus bulgaricus on the basis of its stability in the medium, its broad spectrum of 
activity on some pathogenic and spoilage food bacteria and its high potency of bacteriocin production is 
recommended as food preservative. In this study, production of bacteriocin was best in MRS broth, or in a 
medium containing peptone, yeast extract, beef extract, glucose, sodium acetate and Tween 80.  
              Maximum production of bacteriocin of Lactobacillus bulgaricus were in MRS broth.The results 
showed that bacteriocin activity was very stable under a series of different conditions such as storage at 
room temperature for 5 days, 4ºC and -20ºC, and heating (100ºC for 10 min or 56ºC for 30 min) This is 
also confirmed by Rekhip et al.,1995. In general, bacteriocin are from lactobacilli relatively heat stable with 
promising inhibitory spectra of antimicrobial activities. Their general heat stability is an advantage, 
temperature stability being a very important parameter if a bacteriocin is to be used as a food preservative 
because many processing procedures  involve a heating step. However, the bacteriocins from  Lactobacillus  
appeared is  quite promising as potential bio preservatives. This results are confirmed by some researchers.  
Lactic acid bacteria originally isolated from meat, meat products and dairy products are  probably the best 
candidates as probiotic bacteria to improve the microbiological safety of these foods. Since, they are well 
adapted to the conditions in meats and dairy products and should therefore be more competitive than from 
other sources. Interest in lactic acid bacteria is growing. Also, bacteriocins  produced by lactic acid bacteria 
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are great interest to the food fermentation industry because they may inhibit the growth of many food 
spoilage and pathogenic bacteria. Therefore, an investigation of bacteriocins in lactic acid bacteria may 
offer potential applicability in food preservation. 
 
CONCLUSION  
 
The invitro study of Lactobacillus bulgaricus  had shown the significant features of being probiotic 
bacteria. Production of  bacteriocin against indicator stain has concluded that lactobacillus can be used in 
the treatment of various diseases. In addition , lactic acid bacteria may improve intestinal mobility and 
relieve constipation. Today probiotics are available  in a variety of food products and supplements. In 
future probiotics can be produced by recombinant DNA technology  to degrade more cholesterol level in 
less time, and also in cancer treatment, food allergies, etc. The results of the study suggest that probiotics 
are helpful in the protection of and improvement of our intestinal flora. Consuming these products can help 
protect one from occurrences  of diarrhoea,food poisoning  and even systemic and enteric infections.The 
verified antimicrobial activity of  the probiotics supports the development of these functional foods as a key 
to the improvement of the health of the consuming public. 
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