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Introduction 

 There are so many difficulties in cooling system and storage and Transportation of raw milk 

in many developing countries including Iran because of shortage of energy and equipments. 

As a result the hygienic quality of raw milk decrease before delivered to the factory and 

sometime it leads to spoilage of raw milk(1). LP system is a natural antimicrobial system in 

milk which increases the shelf life of raw milk and dairy products (16). E coli O111: B4 has 

been considered as the target microorganism in this study to evaluate the proper concentration 

of LP system according to its antimicrobial effect. E.coli O111 belongs to enteropathogenic 

bacteria and has been isolated from milk and dairy products (12, 13). 

Materials and Methods 

 E coli O111:B4 which was obtained from Razi Research Institute (RITCC 1176). Horse 

Radish loctoperokidase (E C.1.11.1.17) Sigma/Potassium thiocyanate (5124 Merck)/ 

Hydrogen peroxide 30% (822287 Merck)/ violet Red Bile Dextrose Agar (Merck)/ Brain 

Heart Infusion Broth (Merck) were used. Different concentration of E coli (101 -103 -105 -

107CFU/ml) were inoculated into the UHT milk which contained actives LPS to study the 

effect of the system on the microorganism.  Two concentrations of LP (10 and 30 ppm) which 

are the naturally accrued of this enzyme in raw milk were prepared and added to the UHT 

milk together with 0.25 mM of thiocyanate and 0.25 mM of hydrogen peroxide,. All the 

samples and control were stored at 4  Cْ and 25  ْC and tested at 0,1,2,7 and 14 days intervals. 

For each sample and control two repetitions were considered. 

Results 

The results have been shown in picture2-1. Groupe 1 is in 25 Cْ and group 2 is in 4 ْC with 10 

ppm of enzyme. The growth has been shown together in the same time in inoculation of 10 
1CFU/ml of bacteria (101CFU/ml   + LPS) and It shows that LP system has no effect on E coli. 

It was very mild growth in 4  Cْ in the samples which shows that LP system is not effective in 

this temperature. Picture 2-2 shows growth in group 1 and group 2 with 103CFU/ml of E coli 
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and 10 ppm of enzyme in 4  Cْ and 25  ْC which indicates the LP is not effective. Picture 2-3 

and2-4 show groups 1 and 2 with 105 and 107CFU/ml which have shown the same increase in 

control and sample. The LP system was not effective on E coli in both temperatures. Picture 

2-5 and 2-6 show groups 3 (in250C with 30 ppm of enzyme) and group 4(40C with 30 ppm of 

enzyme)with same results in 101 and 103 inoculation and picture 2-7 and 2-8 show groups 3 

and 4 with 105and 107 CFU/ml which indicate that LP system has no considerable 

antimicrobial effect on E coli.  

 
LINE PLOT of Log CFU/ml

by Temperature

E.coli                         PPM: 10                      LGDENS: 10^1

Fig. 2-1 : Growth of E.coli in treatment and control :
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LINE PLOT of Log CFU/ml

by Temperature

E.coli                         PPM: 30                      LGDENS: 10^1

Fig. 2-5 : Growth of E.coli in treatment and control :
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LINE PLOT of Log CFU/ml

by Temperature

E.coli                         PPM: 10                      LGDENS: 10^3

Fig. 2-2 : Growth of E.coli in treatment and control :

10^3 CFU/ml       10 PPM          4°C,25°C

DAY

1614121086420

Lo
g 

C
FU

/m
l

11

10

9

8

7

6

5

4

3

  25°C+LPS

  25°C

    4°C+LPS

    4°C

                        

LINE PLOT of Log CFU/ml

by Temperature

E.coli                         PPM: 30                      LGDENS: 10^3

Fig. 2-6 : Growth of E.coli in treatment and control :
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LINE PLOT of Log CFU/ml

by Temperature

E.coli                         PPM: 10                      LGDENS: 10^5

Fig. 2-3 : Growth of E.coli in treatment and control :
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LINE PLOT of Log CFU/ml

by Temperature

E.coli                         PPM: 30                      LGDENS: 10^5

Fig. 2-7 : Growth of E.coli in treatment and control :
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LINE PLOT of Log CFU/ml

by Temperature

E.coli                         PPM: 10                      LGDENS: 10^7

Fig. 2-4 : Growth of E.coli in treatment and control :
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LINE PLOT of Log CFU/ml

by Temperature

E.coli                         PPM: 30                      LGDENS: 10^7

Fig. 2-8 : Growth of E.coli in treatment and control :
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Discussion  

 The recent studies show that milk and dairy products have certain role in transmission of 

food borne pathogens such as enteropathogenic E coli in human(2). There are different ideas 

about effect of LP system on E coli. In one study E coli (NCTC 9703) was not able to survive 

in presence of hypothiocyonate (11). In another research add of LP system components and 

activate of LP system in sterilized milk decrease E coli O157:H7 and it shows 2 log decreases 

in 15  Cْ and 17  ْC (4). In 1980 Bjorek reported that the LP system has reversible inhibitory 

effect in many of the gram positive bacteria and irreversible inhibitory effect or bactericidal 

effect on gram negative bacteria like E coli (3). In another study activation of LP system leads 

to inhibition of staphylococcus and E coli growth and decrease 2 log of E coli (10). In 1992 

Farrag et al., reported that LP system has inhibitory and bacteriocidal effects on E coli 

O157:H7. The bacteria were totally suppressed when its population was 104 CFU/ml and its 

growth was inhibited when its number was 108 CFU/ml. The LP system is more active in 30  ْ

C than 4  ْ C which is optimal condition for growth and division of cells. The bacteriocidal 

effect of LP system increase by decrease of pH and it shows why LP system is faster in 30 ْ C 

(8). The bacteriocidal effect of LP system has been reported on different serotypes of E coli 

(3, 8). LP system has bactericide effect on E coli CRA646 and S.typhimurium (6). It has been 

shown that LP system could delay the logarithmic phase of E coli in infant milk powder (7). 

In one study E coli did not grow in raw milk in 4  Cْ and the effect of LP system was not 

remarkable (14). In 1997, Denis et al., have studied the LP system effect on different 

microorganism and results showed that the LP system has no effect on E coli (5). The LP 

system has inhibitory effect on growth of gram positive bacteria. In this system has 

bactericidal effect gram negative bacteria like pseudomonas and E coli. The effect of LP 

system on gram positive bacteria is bacteriostatic but it has bactericidal effect on 

pseudomonas and E coli (9).  In present study it has been shown that LP system has no 

remarkable effect on this serotype and it is suggested that antimicrobial effect of LP system is 

related to serotype and genus of microorganism. 



ISAH 2005 - Warsaw, Poland 
Vol 2 

 404

References  

1. Nicoopour H., Etemadi,F.,Pishwa Yazdi,M.,(1996). Protection of raw milk with activation of 
lactoperoxidase system.journal of pajoohesh and sasandegi 134-139 
2. Abbar, F.M. (1988): Incidence of fecal coliform and serovars of enteropathogenic Escherichia coli in 
naturally contaminated cheese.Journal of Foodprotction. 51, 5:384-385. 
3. Bjorck, L. and Claesson, O. (1980) Correlation between concentration of hypothicyanate and antibacterial 
effect of the lactoperoxidase system against Escherichia coli. Journal of Dairy science.63: 919-922. 
4. Bleumink, B., Rijkeli, B., Meikete, G, and Enne de, B. (1997): The effect of the lacroperoxidase system on E 
coli 0157:H7 in raw milk. Proceeding, World Congress on Food Hygiene, the Hague, the Netherlands. 
5. Denis, F.andPaul, R. (1989): Antibacterial activity of the lactoperoxidas system on listeria monosytogenes in 
tryptiase soy broth, Banks,J.G., UHT milk and French soft cheese. Jouranl of Food Protection 57, 10: 706-711. 
6. Earnchaw, R.G., Dominque, D. and Franccorts, C. (1989): The preservation of cottage cheese by an activated 
lactopexidase system. Food Microbiology. 6:285-288. 
7. Earnshow, R. G., Fracotte, C, and Dominigue, D. (1990): Inhibition of Salmoella typhimurium and 
Escherichia coli in infant milk formula by an activiated lactoperoxidase system. Journal of Food Protection 53, 
2: 170-172. 
8. Farrag, S. A., Gazzar, F.E.E.I. and Marth, F.H.(1992): Use of the lactoperoxidase system to inactive E.coli 
0157:H7 in semi-synthetic medium and in taw milk, Milchwissenschaft 47, 1:1517. 
9. International Dairy Federation (1988): Code of practice for the preservation of raw milk by use of the 
lactoperoxidase system. Bulletin of the International Dairy Federation 234:15p. 
10. Kangumba, J., G.K., Vewnter, E. H. and Goetzer, J. A. W. (1997): The effect of activation of the 
lactoperoxidase and souring on certain human pathogens in cow,s milk. Journal the South Africa Veterinary 
Association 68, 4:130-136. 
11. Marshall, B. R. (1980) : Comparison of the antibacterial activity of the hypothiocyanate anion towards 
Streptococcus lactis and Escherichia coli. Hournal of General Microbiology 120: 513-519. 
12. Singh, R. S., Batish, V.K., Chander, H. and Tanganathan, B. (1985): Reactivation of heat injured 
Escherichia coli cells in milk. Milchwissenschaft 40, 7: 398-401. 
13. Wolfson, L. M. and Susan, S. S. (1993): Antibacterial activity of the lactoperoxidase, system, Areview. 
Journal of Food protection, 56, 10: 887-892. 
14. Zapico, P., Pilor, G., manuael, N. and Margarita, M., (1995): Activity of goat,s milk lactoperoxidase system, 
on Pseudomonas fluorescens and Escherichia coli at refrigeration temperatures. Journal of Food Protection, 58, 
10: 1136-1138. 




