
/

          

(

  

H.tajik@urmia.ac.ir

                       

 

WHO

g/ml

ANOVA

P<

      



 

WHO

GRASGenerally 

Recognized as Safe

Hurdle Technology

SIGMA ALDRICHUnited Kingdom, EC 



/

   
215-807-5 

pH

ATCC 11778 

ATCC 6633

Brain Heart Iinfusion 

brothMerck, KGaA, Darmstadt, 

Germany

Streak Brain Heart Infusion 

agarMerck, KGaA

BHI

Pharmacia 

LKB-Nova Spacell England

Spread Plate Count

CFU/ml

g/ml

CFU/ml

CFU/mlCFU/ml

CFU/ml

BHI

BHI

g/ml

PBS

rpm

osmium tetroxide



 
TAAB embedding

LKB 

4801A

Reynold

 

(PHILIPS BIOTWIN100

75KV

SPSS 17.0

ANOVA

P <

g/ml

  °C

  °C

g/ml

  °C

 

°C

  



 
P<

g/ml

P<

g/mlg/ml

g/ml

g/ml

g/ml

P<g/ml

AC

BD

D

A

3400 xB9700 xC

7400 xD

7400 x

 
/

 



 

II

BHI

TEM

 



/

          

1.Mead PS, Slutsker L, Dietz V, McCaig 
LF, Bresee JS, Shapiro C, et al. Food-
related illness and death in the United 
States. Emer Infect Dis 1999; 5:607 625. 
2.Ray B. Bacteriocins of starter culture 
bacteria as food biopreservative. In: Ray B, 
Daeschel M, eds. Food Biopreservatives of 
Microbial Origin, Vol. 8. Florida: CRC 
Press. 1992; pp. 177-205. 
3.Delves-Broughton J, Blackburn P, Evans 
RJ, Hugenholtz J. Applications of the 
bacteriocin, nisin. Ant Van Leeuwen 1996; 
69: 193-202. 
4.Delves-Broughton J, Gasson MJ. Nisin. 
In: Natural Antimicrobial Systems and 
Food Preservation. Dillon VM , Board RG, 
eds. Wallingford: Cab International. 1994; 
pp. 99 131.  
5.Harris LJ, Fleming HP, Klaenhammer 
TR. Developments in nisin research. Food 
Res Int 1992; 25: 57-66. 
6.Jay JM, Loessner MJ, Golden DA. 
Bacillus cereus Gastroenteritis. In: Modern 
Food Microbiology, 7th ed, New York, 
Springer Science. 2005; pp: 583-590.  
7.Granum PE. Bacillus cereus. In: Doyle 
M, Beuchat L , eds . Food Microbiology: 
Fundaments and Frontiers, 3rd ed. 
Washington, DC: ASM Press, 2,007; pp: 
445-456. 
8.Choma C, Clavel T, Dominguez H, 
Razafindramboa N, Soumille H, Nguyen-
the C, et al

 

Effect of temperature on growth 

characteristics of Bacillus cereus TZ415. 
Int J Food Microbiol 2000; 55:73 77. 
9.Moosavi MH, Basti AA, Misaghi A, 
Karim G, Zahraei Salehi T, Mostafavi E. 
Effect of nisin on the growth of 
staphylococcus aureus in commercial 
barley soup. Pharm Sci 2009; 15: 235- 240. 

 

11.Lopez-Malo A, Alzamora SM, Argaiz 
A. Vanillin and pH synergistic effects on 
mold growth. J. Food Sci. 1998; 63: 143-
146. 
12.Misaghi A, Akhondzadeh Basti A. 
Effects of Zataria multiflora Boiss. 
essential oil and nisin on Bacillus cereus 
ATCC 11778. Food Control 2007; 18(9): 
1043-1049.  
13.Moosavi MH, Akhondzadeh Basti A, 
Misaghi A, Zahraei Salehi T, Abbasifar R, 
Ebrahimzadeh Mousavi HA, et al. Effect of 
Zataria multiflora Boiss. essential oil and 
nisin on Salmonella typhimurium and 
Staphylococcus aureus in a food model 
system  and on the bacterial cell 
membranes. Food Res Int 2008; 41: 1050-
1057. 
14.Reynolds ES. The use of lead citrate at 
high pH as an electron-opaque stain 556 in 
electron microscopy. J Cell Biol 1963; 17: 
208-212. 
15.Beuchat LR, Clavero MRS, Jaquette CB. 
Effects of nisin and temperature on 
survival, growth and enterotoxin production 
characteristics of psychrotrophic Bacillus 
cereus in beef gravy. Appl Environ 
Microbiol, 1997; 63: 1953-1958. 
16.Yamazaki K, Yamamoto T, Kawui Y, 
Inoue N. Enhancement of antilisterial 
activity of essential oil constituents by nisin 
and diglycerol fatty acid ester. Int J Food 
Microbiol 2004; 21: 283-289. 
17.Ettayebi K, Yamani EIJ, Rossi-Hassani 
BD. Synergistic effects of nisin and thymol 



 
on antimicroibial activities in listeria 
monocytogenes and Bacillus subtilis. FEMS 
Microbiol Lett 2000; 183(1): 191-195. 
18.Montville TJ, Chen Y. Mechanistic 
action of pediocin and nisin: recent progress 
and unresolved questions. Appl Microbiol 
and Biotech 1998; 50: 511 519. 
19.Breukink E, Wiedemann I, van Kraaij C, 
Kuipers OP, Sahl HG, De Kruijff B. Use of 
the cell wall precursor lipid II by the pore-
forming peptide antibiotic. Science 1999; 
286: 2361 2364. 
20.Periago PM, Moezelaar R. Combined 
effect of nisin and carvacrol at different pH 
and temperature levels on the viability of 
different strains of Bacillus cereus. Int J 
Food Microbiol 2001; 68: 141 148.  
21.Rajkovic A, Uyttendaele M, Courtens T, 
Debevere J. Antimicrobial effect of nisin 
and carvacrol and competition between 
Bacillus cereus and Bacillus circulans in 
vacuum-packed potato puree. Food 
Microbiol 2005; 22: 189-197.  
22.Abee T, Rombouts FM, Hugenholtz J, 
Guihard G, Letellier L. Mode of action of 
Nisin Z against Listeria monocytogenes 
Scott A grown at high and low 
temperatures. Appl Environ Microbiol 
1994; 60: 1962-1968. 

23.Thomas LV, Wimpenny JWT. 
Investigation of the effect of combined 
variations in temperature, pH, and NaCl 
concentration on nisin inhibition of Listeria 
monocytogenes and Staphylococcus aureus. 
Appl Environ Microbiol 1996; 62: 2006-
2012. 
24.Solomakos N, Govaris A, Koidis p, 
Botsoglou N. The antimicrobial effect of 
thyme essential oil against Listeria 
monocytogenes in minced beef during 
refrigerated storage. Food Microbiol 2008; 
25; 120-127.  
25.Abee T. Pore-forming Bacteriocins of 
Gram-positive bacteria and self-protection 
mechanisms of producer organisms. FEMS 
Microbiology Letters 1995; 129: 1-10. 
26.Castellano P, Farias ME, Holzapfel W, 
Vignolo G. Sensitivity variations of Listeria 
strains to the bacteriocins, lactocin 705, 
enterocin CRL35 and nisin. Biotechnol Lett 
2001; 23: 605-608. 
27. Singh B, Falahee MB, Adams MR. 
Synergistic inhibition of Listeria 
monocytogenes by nisin and garlic extract. 
Food Microbiol 2001; 18: 133-139.   


