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  الخلاصة

ـــــك  ـــــا حـــــامض اللاكتی ـــــتج مـــــن بكتری ) Lactobacillus lactis(أن البكتریوســـــین المن
َ، تبــین بأنــه ذو تثبــیط واســع النطــاق للجــراثیم الازج الطــ البقــريوالمعزولــة مــن الحلیــب َ   الكــرامموجبــةََ

Staphylococcus aureusـــــسالبة    Salmonella typhimurium لكـــــرام  والجـــــراثیم ال
 و 5.5 وعنــد أس هیــدروجیني م35ْأن أعلــى إنتــاج للبكتریوســین كــان فــي درجــة  وتبــین E.coliو 

  . ساعة من فترة الحضانة20
 

Abstract 
Bacteriocin produced by lactic acid bacteria (lactobacillus lactis) 

isolated from fresh cow milk, showed broad spectrum of antibacterial 
activity against gram- positive bacteria (Staphylococcus aureus and gram- 
negative bacteria Escherichia coli, Salmonella typhimurium). Maximum 
Bacteriocin production was observed at 35c, pH 5.5 and 20h of 
incubation period. 
 
Introduction:  

 Bacteriocin form lactic acid bacteria are natural antimicrobial 
peptides. These contain between 30 and 60 residues. They usually have a 
basic character, and parts of their sequence show amphiphilicity when 
projected on to a helical wheel. Some bacteriocins undergo 
posttranslational modification and are called antibiotics (1 , 2). 

Lactic acid bacteria produce a number of antimicrobial substances 
such as organic acids, ammonia reuterin, diacetyl, hydrogen peroxide. 
Bacteriocins have the capacity to inhibit the growth of food spoilage and 
pathogenic organisms (3 , 4 , 5). Most of bacteriocins produced by gram-
positive bacteria are from lactic acid bacteria (6). 
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Lactobacillus  bacteriocins are found with in each of the four major 
classes of antimicrobial proteins produced by lactic acid bacteria. 
Class I , bacteriocins (antibiotics) were discovered in the 
lactobacillaceae(7). 

These bacteriocins are small membrane - active peptides (< 5KDg) 
containing an unusual amino acids, kanthionine.  

The class II , bacteriocins are small,. heat-stable non lanthionine. 
containing membrane – active peptides (< 10 KDa), 

The class III , bacteriocins have been found in lactobacillus, 
include heat labile proteins of large molecular mass. 

The class IV , bacteriocins are a group of complex proteins, 
associated with other lipid or carbohydrate to be required for activity, 
they are relatively, hydrophobic and heat stable (8 , 9). 

Bacteriocins have considerable potential for food preservations, as 
well as for human therapy as potential supplements or replacements for 
currently used antibiotics (10 , 11). 

In the present work we describe the antibacterial activity of 
bacteriocin produced by a local isolate of Lactobacillus lactic. 
 
Materials and methods  
Isolation and culture conditions  

Samples of fresh  cow milk were collected for isolation of 
Lactobacillus lactis, were put in sterile vials, then inoculated on brain 
heart infusion broth (BHI) and incubated at 37C for 48h.anerobically by 
using candle jar.  

Identification of Lactobacillus species was performed according to 
Bergey's manual of systematic bacteriology  
 
Identification of L. lactis  

The identification of L. lactis was made on the basis of colony 
morphology and biochemical test, results as Gram positive, rod, Creamy, 
sticky and smooth round colonies, Uniform, turbidity of Growth in (BHI) 
Broth, Fermentation positive of Glucose, sucrose, Lactose, mannitol and 
Positive of H2S production.  
 
Test Bacteria  

Staphylococcus aureus, E.coli, Salmonella typhimurium, were used 
to demonstrate the antibacterial activity of bacteriocin. These bacteria 
were obtained from College of Science Department of biology/ university 
of Mosul . 
 
Assay for antibacterial activity  

The isolated bacterium (L. lactis) was grown in (BHI) broth, pH 
5.5 at 37c for 48h, incubated anerobically, after that the culture was 
centrifuged at 10.000 rpm for 15 min , at 4c and then the supernatant 
was adjusted to pH 6.5 – 7.0 with 1N NaOH (11 , 14). The antibacterial 
activity of the supernatant was determined using the well diffusion 
method (15). The supernatant from a 48h culture of L. lactis was filtered, 
sterilized by filtration using membrane filter size (0.45mm). 
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Aliquots (30 l) of the sterile supernatant were placed in 4-mm 
diameter wells that had been made in nutrient agar plates previously 
seeded with the test bacteria. S. aureus, E.coli, S. typhimurium. After 24h 
of incubation, the diameters of the zones of growth inhibition surrounding 
the agar wells, were measured. 
 
Optimization of culture conditions  

The local isolate of L. lactis was subjected to different culture 
conditions to derive the optimum  conditions for bacteriocin production. 
The growth and bacteriocin production were estimated at various 
incubation temperature (30, 35, 40, and 45) pH (4.5, 5.5, 6.5, and 7.5) 
and incubation period (5, 10, 20 and 40 h), then the antibacterial activity 
was determined (16 , 17). 
 
Results and Discussion:  
Antibacterial activity:  

Only (8) isolates of L. lactis were observed to have bacteriocin, 
effect against (Three) types of bacteria, as shown in the table (1), figure 
(1). 

 
Table (1): Sensitivity of S. aureus, E. coli, S. typhimurium to bacteriocin produced 

by L. lactis isolate. 
  Bacteriocin activity 

■Sensitivity Test Bacteria No. of test Bacteria 
Zone of inhibition (mm) 

●Resistant 

S.aureus 3 2 12 (mm) 1 
E. coli  3 3 18 (mm) 0 
S. typhimurium  3 2 17 (mm) 1 

6  2 Total isolates of L. lactis were observed to 
have bacteriocin, effect against (Three) 
types of bacteria 8 
■ No of test Bacteria sensitive to Bacteriocin and Measured by (m.m). 
● No of test Bacteria Resistant to Bacteriocin.  

 

 
Figure (1): Zone of inhibition of L. lactis against: 

A: S. aureus. 
B: E. coli . 
C: S. typhimurium. 
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The present study was primarly aimed for determining cultural 
conditions for obtaining better and stable, bacteriocin production.  
L. lactis was able to produce bacteriocin, which had a wide inhibitory 
spectrum towards pathogenic bacteria. It inhibited all test bacteria   
S. aureus. E. coli, S. typhimurium, these agree with other published  
data (18 , 19 , 20). 

possession of bacteriocin by L. lactis  is an indication that this 
bacteria can be used as  probiotic and biopreservative (19). 

Incubation temperature, pH of medium and incubation period. 
palyed important role in growth as well as bacteriocin production. The 
bacteriocin activity was tested with different temperature (30, 35, 40 and 
45C). furthermore, the maximum level was obtained at 35C, while 
minimum level was recorded at 30C. Regarding pH the maximum level 
was obtained at PH (5.5),and minimum level was at pH (4.5). Regarding 
incubation period tested, the high level of  baceriocin production was 
recorded at 20h., while low level was recorded as shown in table (2). 
 
Table (2): Optimization of culture conditions (incubation temperature, pH, and 

incubation period). 
 

No. of producing isolate of 
bacteriocin 

Incubation 
temperature (C) pH Incubation 

period (h.) 
1, 3 , 5 , 8 35 5.5 20 

2 , 6  30 4.5 5 
 

Bacteriocin production was strongly dependent on incubation 
temperature, pH and incubation period as claimed by (21). Various 
physiochemical factor seemed to affect bacteriocin production as well it’s 
activity, similar results were observed (19 , 22 , 23). 

In conclusion, therefore, the peculiar antimicrobial characteristics 
of L. lactis can  positively have impact on their use as starter cultures for 
traditional fermented foods, with a view to improving the hygiene and 
safety of the food products. 
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