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ɀɘəɟɞɓɘɞɚɞɔɑŬ ɇɟɞűɑɛɤɜ

ȹɟ. ȽɤɎɜɜɖɠ ũɘŬɓɎůɖɠ

ɀɘəɟɞɓɘɞɚɧɔɞɠ-ȸɘɞŰŮɢɜɞɚɧɔɞɠ ɇɟɞűɑɛɤɜ

ȷɜŬˊɚɖɟɤŰɐɠ ȾŬɗɖɔɖŰɐɠ ɄŬɜŮˊɘůŰɖɛɑɞɡ ŪŮůůŬɚɑŬɠ

ɇɛɐɛŬ ȺˊɘůŰɐɛɖɠ ɇɟɞűɑɛɤɜ & ȹɘŬŰɟɞűɐɠ
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ɀɘəɟɞɓɘɞɚɞɔɑŬ ɇɟɞűɑɛɤɜ

ɀŮ Űɘ ŬůɢɞɚŮɑŰŬɘ ɖ ɀɘəɟɞɓɘɞɚɞɔɑŬ ɇɟɞűɑɛɤɜ? 

ü ȷůűɎɚŮɘŬ ɇɟɞűɑɛɤɜ - ɇɟɞűɞˊŬɗɞɔɧɜŬ ɀɘəɟɧɓɘŬ

ü ɆɡɜŰɐɟɖůɖ, ɄɞɘɧŰɖŰŬ əŬɘ ȹɘɎɟəŮɘŬ Ȼɤɐɠ ɇɟɞűɑɛɤɜ ïȷɚɚɞɘɞɔɧɜŬ ɀɘəɟɧɓɘŬ 

ü ɇŮɢɜɞɚɞɔɘəɎ ɤűɏɚɘɛɞɘ ɀɘəɟɞɞɟɔŬɜɘůɛɞɑ-ȻɡɛɞɨɛŮɜŬ ɇɟɧűɘɛŬ 

ü ɄɟɞɓɘɞŰɘəɞɑ-ɓɘɞŭɟŬůŰɘəɞɑ ɛɘəɟɞɞɟɔŬɜůɛɞɑ    
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ȺɘůŬɔɤɔɐ ůŰɖɜ ɀɘəɟɞɓɘɞɚɞɔɑŬ ɇɟɞűɑɛɤɜ

ɆŰɞ Űɏɚɞɠ Űɞɡ 18ɞɡŬɘɩɜŬ əŬɘ ɛŮŰɎ Űɖɜ ŬɜŬəɎɚɡɣɖ Űɞɡ ɞˊŰɘəɞɨ ɛɘəɟɞůəɞˊɑɞɡ 
ŬɜŬˊŰɨɢɗɖəŮ ɤɠ ɝŮɢɤɟɘůŰɐ ŮˊɘůŰɐɛɖ ɖ ɀɘəɟɞɓɘɞɚɞɔɑŬ ɇɟɞűɑɛɤɜ. ɆŰŬŭɘŬəɎ, 
ŮɝŮɚɑɢɗɖəŮ əŬɚɨˊŰɞɜŰŬɠ ŰŬ Ůɝɐɠ ˊŮŭɑŬ:

Â ɆɡɜŰɐɟɖůɖ Űɟɞűɑɛɤɜ. ȷɜ əŬɘ ŮűŬɟɛɞɕɧŰŬɜ Ŭˊɧ Űɖɜ ŬɟɢŬɘɧŰɖŰŬ (ɛŬɔŮɑɟŮɛŬ, 
ɝɐɟŬɜůɖ, ŬɚɎŰɘůɛŬ, əɎˊɜɘůɛŬ, ɕɨɛɤůɖ)ɖ ɛŮɚɏŰŮɠ Űɞɡ Pateur əŬɘ ȷppert ůŰɖ 
ɗŮɟɛɘəɐ ŮˊŮɝŮɟɔŬůɑŬ əŬɘ əŬŰŬůŰɟɞűɐ Űɤɜ ɛɘəɟɞɓɑɤɜ ɏŭɤůŬɜ ůɖɛŬɜŰɘəɐ 
ɩɗɖůɖ. 

Â ɇɟɞűɞɔŮɜŮɑɠ ŬůɗɏɜŮɘŮɠ əŬɘ ŰɟɞűɞˊŬɗɞɔɧɜŬ ɛɘəɟɧɓɘŬ.  ȺɔəŬŰŬɚŮɑűŰɖəŮ ɖ 
ɗŮɤɟɑŬ Űɖɠ ŬɡɗɧɟɛɖŰɖɠ ɔɏɜŮůɖɠ əŬɘ ɛŮɚŮŰɐɗɖəŬɜ ɞɘ ˊŬɟɎɔɞɜŰŮɠ ˊɞɡ 
ŮˊɖɟŮɎɕɞɡɜ Űɖɜ ŬɜɎˊŰɡɝɖ ˊŬɗɞɔɧɜɤɜ ɓŬəŰɖɟɑɤɜ əŬɘ Űɟɞűɘəɩɜ 
ŭɖɚɖŰɖɟɘɎůŮɤɜ

Â ȷɚɚɞɑɤůɖ Űɟɞűɑɛɤɜ.ɆɡůɢŮŰɑůɗɖəŮ ɛŮ ůɡɔəŮəɟɘɛɏɜɞɡɠ Ŭɚɚɞɘɞɔɧɜɞɡɠ 
ɛɘəɟɞɞɟɔŬɜɘůɛɛɞɨɠ ɔɘŬ ŭɘŬűɞɟŮŰɘəɎ Ůɑŭɖ Űɟɞűɑɛɤɜ (Acetobacter aceti, 
Lactococcus lactis, Leuconostoc mesenteroides, Pseudomonas putida, ȻɨɛŮɠ-
ɀɨəɖŰŮɠ, əɚˊ)

Â ȻɡɛɞɨɛŮɜŬ ŰɟɧűɘɛŬ(ŰɡɟɘɎ, əɟŬůɑ, ŬɚɚŬɜŰɘəɎ Ŭɏɟɞɠ, əɟŬůɑ, ɛˊɨɟŬ, əɚˊ). 
ɀŮɚŮŰɐɗɖəŮ ɞ ɟɧɚɞɠ ŰŮɢɜɞɚɞɔɘəɎ ŬˊŬɟŬɑŰɖŰɤɜ ɞɟɔŬɜɘůɛɩɜ ůŰɖɜ ŭɘŬŭɘəŬůɑŬ 
Űɖɠ ɕɨɛɤůɖɠ

Â ȰŰůɘ ˊɟɞɏəɡɣŬɜ ŰɟŮɘɠ ɓŬůɘəɏɠ əŬŰŮɡɗɨɜůŮɘɠ Űɖɠ ɀɘəɟɞɓɘɞɚɞɔɑŬɠ ɇɟɞűɑɛɤɜ: 

(i) ɇɟɞűɞˊŬɗɞɔɧɜŬ ɛɘəɟɧɓɘŬ əŬɘ ŰɟɞűɞɔŮɜŮɑɠ ŬůɗɏɜŮɘŮɠ(ii) ɀɘəɟɞɓɘɞɚɞɔɘəɐ 
Ŭɚɚɞɑɤůɖ əŬɘ ůɡɜŰɐɟɖůɖ Űɟɞűɑɛɤɜ (iii) ȸɘɞŰŮɢɜɞɚɞɔɑŬ ɇɟɞűɑɛɤɜ əŬɘ 
ɀɘəɟɞɓɘŬəɏɠ ɕɡɛɩůŮɘɠ
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ȺɘůŬɔɤɔɐ ůŰɖɜ ɀɘəɟɞɓɘɞɚɞɔɑŬ ɇɟɞűɑɛɤɜ

ɆɐɛŮɟŬ ɞ ɀɘəɟɞɓɘɞɚɧɔɞɠ ɇɟɞűɑɛɤɜ ŬůɢɞɚŮɑŰŬɘ ɛŮ :

Â ɇɖɜ ŭɘŬůűɎɚɘůɖ Űɖɠ ɛɘəɟɞɓɘɞɚɞɔɘəɐɠ ˊɞɘɧŰɖŰŬɠ əŬɘ ŬůűɎɚŮɘŬɠ 
ůɨɛűɤɜŬ ɛŮ ŰŬ ŭɘŮɗɜɐ ˊɟɧŰɡˊŬ (HACCP, ISO, IFS, əɚˊ)

Â ɇɞɜ ˊɟɞůŭɘɞɟɘůɛɧ Űɤɜ ɔŮɜɩɜ/Ůɘŭɩɜ Űɤɜ ɛɘəɟɞɓɑɤɜ ˊɞɡ ˊɟɞəŬɚɞɨɜ 
ŬɚɚɞɘɩůŮɘɠ ɐ ŰɟɞűɞɔŮɜŮɑɠ ŬůɗɏɜŮɘŮɠ, Űɞɜ ˊɚɖɗɡůɛɧ ŬɡŰɩɜ, əŬɗɩɠ əŬɘ 
Űɖɜ ˊɖɔɐ ˊɟɞɏɚŮɡůɖɠ ŬɡŰɩɜ. 

Â ɇɖɜ ŮˊɑŭɟŬůɖ ůɡɛɓŬŰɘəɩɜ əŬɘ ůɨɔɢɟɞɜɤɜ ɛŮɗɧŭɤɜ ŮˊŮɝŮɟɔŬůɑŬɠ əŬɘ 
ůɡɜŰɐɟɖůɖɠ Űɟɞűɑɛɤɜ ůŰɖɜ Ůˊɘɓɑɤůɖ əŬɘ ŬɜɎˊŰɡɝɖ Ŭɚɚɞɘɞɔɧɜɤɜ əŬɘ 
ˊŬɗɞɔɧɜɤɜ ɛɘəɟɞɓɑɤɜ. 

Â ɇɖɜ Ŭɝɘɞˊɞɑɖůɖ ɛɘəɟɞɞɟɔŬɜɘůɛɩɜ ɔɘŬ Űɖɜ ˊŬɟŬɔɤɔɐ ɕɡɛɞɨɛŮɜɤɜ 
Űɟɞűɑɛɤɜ, Űɖɜ Ŭɝɘɞˊɞɑɖůɖ ɢɟɐůɘɛɤɜ ɛɘəɟɞɓɘŬəɩɜ ɛŮŰŬɓɞɚɘŰɩɜ 
(ɏɜɕɡɛŬ, ˊɟɤŰŮȶɜŮɠ, ˊɞɚɡůŬəɢŬɟɑŰŮɠ, ŬɟɤɛŬŰɘəɏɠ ɞɡůɑŮɠ, ɞɟɔŬɜɘəɎ 
ɞɝɏŬ, əɚˊ) əŬɘ Űɖɜ ŬɜɎˊŰɡɝɖ ɓɘɞɚŮɘŰɞɡɟɔɘəɩɜ/ˊɟɞɓɘɞŰɘəɩɜ Űɟɞűɑɛɤɜ

Â ɇɖɜ ůɡɜŮɢɐ Ŭɛűɑŭɟɞɛɖ Ůɜɖɛɏɟɤůɖ ɔɘŬ ŰŬ ɛɘəɟɞɓɘɞɚɞɔɘəɎ ˊɟɧŰɡˊŬ 
ůŰŬ ŰɟɧűɘɛŬ əŬɘ Űɖ ůɢŮŰɘəɐ ɜɞɛɞɗŮůɑŬ. 
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ȺɘůŬɔɤɔɐ ůŰɖ ɀɘəɟɞɓɘɞɚɞɔɑŬ ɇɟɞűɑɛɤɜ

Â ɀɞɟűɞɚɞɔɘəɎ-ŭɞɛɘəɎ-ŬɜŬˊŬɟŬɔɤɔɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɤɜ ɛɘəɟɞɞɟɔŬɜɘůɛɩɜ

Â ȸŬəŰɐɟɘŬ: ˊɟɞəŬɟɡɤŰɘəɎ (ɢɤɟɑɠ ˊɡɟɐɜŬ), ɛɞɜɞəɡŰŰŬɟɘəɎ, ɛɏɔŮɗɞɠ0.2-10ɛm , əɧəəɞɘ, ɟŬɓŭɘɎ, 
ůˊŮɘɟɞŮɘŭɐ, ɐ əŬɛˊɡɚɤŰɎ ɛŮɛɞɜɤɛɏɜŬ ɐ ůŮ ŬɚɡůɑŭŮɠ ɐ ůɡůůɤɛŬŰɩɛŬŰŬ.  ȷɜŬˊŬɟɎɔɞɜŰŬɘ ɛŮ  
Ŭˊɚɐ ŭɘɢɞŰɧɛɖůɖ (ɛɑŰɤůɖ). ɀŮɟɘəɎ ˊŬɟɎɔɞɡɜ ŮɜŭɞůˊɧɟɘŬ (ˊɞɚɨ ŬɜɗŮəŰɘəɎ !). ȷɟəŮŰɎ ɏɢɞɡɜ 
ŭɡɜŬŰɧŰɖŰŬ əɑɜɖůɖɠ (ɛŮ ɛŬůŰɑɔɘŬ, ɐ ɘɜɑŭɘŬ-űɑɛˊɟɘŮɠ)

Â ɀɨəɖŰŮɠ: ŮɡəŬɟɡɤŰɘəɞɑ, ˊɞɚɡəɡŰŰŬɟɘəɞɑ,  ɛɏɔŮɗɞɠ20-100ɛm, ɢɤɟɑɠ ŭɡɜŬŰɧŰɖŰŬ əɑɜɖůɖɠ, 
ŭɘŬəɚŬŭɘůɛɏɜɞɘ ůŮ ɛɡəɖɚɘŬəɏɠ ɡűɏɠ. ȷˊɞŰŮɚɧɨɜŰŬɘ Ŭˊɧ ɓɚŬůŰɘəɎ əŬɘ ŬɜŬˊŬɟŬɔɤɔɘəɎ əɨŰŰŬɟŬ 
ˊɞɡ ůɡɜɗɏŰɞɡɜ Űɞ ɛɡəəɐɚɘɞ Űɞɡ ɛɨəɖŰŬ. ȷɜŬˊŬɟɎɔɞɜŰŬɘ ŮɑŰŮ ŬɔŮɜɩɠ ɛŮ ŮɝɞůˊɧɟɘŬ ˊɞɡ 
ŬɜŬˊŰɨůůɞɞɜŰŬɘ ůŰŬ ɎəɟŬ ɐ ůŰɞ ŮůɤŰŮɟɘəɧ Űɤɜ ɛɡəɖɚɘŬəɩɜ ɡűɩɜ (ŬůəɞůˊɧɟɘŬ, 
əɞɜɘŭɘɞůˊɧɟɘŬ, ɗŬɚɚɞůˊɧɟɘŬ), ŮɑŰŮ ŮɔɔŮɜɩɠ ɛŮ Űɖ ůɡɜɏɜɤůɖ ŭɘŬűɞɟŮŰɘəɩɜ ŬɜŬˊŬɟŬɔɤɔɘəɩɜ 
əɡŰŰɎɟɤɜ-ɔŬɛŮŰɩɜ.  

Â ȻɨɛŮɠ: ŮɡəŬɟɡɤŰɘəɎ ŬɚɚɎ ɛɞɜɞəɡŰŰŬɟɘəɎ, ůűŬɘɟɞŮɘŭɐ ɖ ɤɞŮɘŭɐ əɨŰŰŬɟŬ, ɛɏɔŮɗɞɠ5-30ɛm , 
ŬəɑɜɖŰŬ, ɛŮ ˊɞɚɚɏɠ Ŭˊɧ Űɘɠ ɚŮɘŰɞɡɟɔɑŮɠ Űɤɜ ɛɡəɐŰɤɜ . ȷɜŬˊŬɟɎɔɞɜŰŬɘ ůɡɜɐɗɤɠ ɛŮ ŮəɓɚɎůŰɖůɖ 
(dudding)  ůŰɞ ɏɜŬ Ɏəɟɞ Űɞɡ əɡŰŰŬɟɘəɞɨ ŰɞɘɢɩɛŬŰɞɠ , əŬɗɩɠ əŬɘ ɛŮ Ŭˊɚɐ ŭɘɢɞŰɧɛɖůɖ ɐ əŬɘ ɛŮ 
ŮɝɞůˊɧɟɘŬ (ŬůəɞůˊɧɟɘŬ)

Â Ƚɞɑ: ŬŰŮɚŮɑɠ ɞɟɔŬɜɘůɛɞɑ ɢɤɟɑɠ əɡŰŰŬɟɘəɐ ɞɟɔɎɜɤůɖ, ɡˊɞɢɟŮɤŰɘəɎ ˊŬɟɎůɘŰŬ ŬˊɞəɚŮɘůŰɘəɎ 
ɕɤɜŰŬɜɩɜ əɡŰŰɎɟɤɜ. ȷˊɞŰŮɚɞɨɜŰŬɘ Ŭˊɧ ɏɜŬ ɛɧɟɘɞ DNA ɐ RNA əŬɚɡɛɛɏɜɞ Ŭˊɧ ɏɜŬ ˊɟɤŰŮɥɜɘəɧ 
əŬɣɑŭɘɞ (ɛŮ ÌəŮűɎɚɘÌəŬɘ ÌɞɡɟɎÌ) ˊɞɡ Űɞ ˊɟɞűɡɚɎůŮɘ. ȼ ŬɜŬˊŬɟŬɔɤɔɐ ɔɑɜŮŰŬɘ ůŰɞ 
əɡŰŰŬɟɧˊɚŬůɛŬ ɐ əŬɘ Űɞɜ ˊɡɟɖɜŬ Űɞɡ ɝŮɜɘůŰɐ, ɏˊŮɘŰŬ Ŭˊɧ Űɖɜ ˊɟɧůŭŮůɖ Űɞɡ ɘɞɨ ůŰɖɜ 
ŮˊɘűɎɜŮɘŬ Űɞɡ ɝŮɜɘůŰɐ əŬɘ Űɖɜ ɏɜɢɡůɖ Űɞɡ ɘɘəɞɨ ɔɞɜŭɘɩɛŬŰɞɠ ŮɜŰɧɠ Űɞɡ əɡŰŰɎɟɞɡ-ɝŮɜɘůŰɐ. ɀŮŰɎ 
Űɞɜ ˊɞɚɚŬˊɚŬůɘůɛɧ Űɞɡ ɘɘəɞɨ ůɤɛŬŰɘŭɑɞɡ Űɞ əɨŰŰŬɟɞ-ɝŮɜɘůŰɐɠ əŬŰŬůŰɟɏűŮŰŬɘ. 
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Ʉɖɔɏɠ Űɤɜ ɛɘəɟɞɞɟɔŬɜɘůɛɩɜ ůŰɖ űɨůɖ
(űɡůɘəɞɑ ɓɘɧŰɞˊɞɘ- Natural Habitats/Reservoirs )

Â ȰŭŬűɞɠ əŬɘ ɜŮɟɧïůɡɜŮɢɐɠ ŬɚɚɖɚŮˊɑŭɟŬůɖ ɛŮŰŬɝɨ Űɤɜ ŭɨɞ, ɛɏůɤ Űɖɠ 

ɓɟɞɢɐɠ, Űɞɡ Ŭɜɏɛɞɡ, Űɖɠ ɟɞɐɠ Űɤɜ  ɡŭɎŰɤɜ. ȺɝŬɑɟŮůɖ: ɀɘəɟɞɢɚɤɟɑŭŬ 

ɗŬɚɎůůɘɤɜ ɡŭɎŰɤɜ. ȼ űɡůɘəɐ ɛɘəɟɞɢɚɤɟɑŭŬ ˊŮɟɘɚŬɛɓɎɜŮɘ ŬɟəŮŰɎ 

Gram+ (əɡɟɑɤɠ) əŬɘ Gram- ɓŬəŰɐɟɘŬ, ɕɨɛŮɠ, ˊŬɟɎůɘŰŬ, ɘɞɨɠ 

Â ȷɏɟŬɠ -ůəɧɜɖïəɡɟɑɤɠ Gram+ ɓŬəŰɐɟɘŬ (ɘŭɑɤɠ ŰŬ ůˊɞɟɞɔɧɜŬ Bacillus 

əŬɘ Clostridium), ɕɨɛŮɠ-ɛɨəɖŰŮɠ 

Â ȺɜŰŮɟɘəɧɠ ůɤɚɐɜŬɠ Ŭɜɗɟɩˊɤɜ & ɕɩɤɜ / əɧˊɟŬɜŬ ïɓŬəŰɐɟɘŬ Űɖɠ 

ɞɘəɞɔɏɜŮɘŮŬɠ Enterobacteriacae, ˊɟɤŰɧɕɤŬ, ɘɞɑ. Ⱦɡɟɑɤɠ ˊɟɞŬɘɟŮŰɘəɎ 

ŬɜŬŮɟɧɓɘŬ ɐ ɛɘəɟɞŬŮɟɧűɘɚŬ ɓŬəŰɐɟɘŬ, ŬɟəŮŰɎ ˊŬɗɞɔɧɜŬ.

Â ȺˊɘŭŮɟɛɑŭŬ Ŭɜɗɟɩˊɤɜ əŬɘ ɕɩɤɜ, əɞɘɚɧŰɖŰŮɠ/ɞˊɏɠ Űɞɡ ŭɏɟɛŬŰɞɠ 

(ŭɏɟɛŬ, ŰɟɑɢŮɠ, ŬɡŰɘɎ, ůŰɧɛŬ, ɛɨŰɖ)ïəɡɟɑɤɠ Staphylococci, Micrococci, 

Streptoococci

Â ūɡŰɎ ïȻɨɛŮɠ-ɀɨəɖŰŮɠ (ɘŭɑɤɠ ůŮ ɧɝɘɜŬ, ˊ.ɢ. űɟɞɨŰŬ,ɐ ůŮ ɝɖɟɎ, ˊ.ɢ. 

ůɘŰɖɟɎ) , ɔŬɚŬəŰɘəɎ ɓŬəŰɐɟɘŬ (LAB-lactic acid bacteria), corynebacteria, 

pseudomonas. ɀɘəɟɧɓɘŬ ˊɞɡ ˊɟɞůŭɏɜɞɜŰŬɘ ůŮ ŮˊɘűɎɜŮɘŮɠ űɡŰɘəɞɨ 

ɘůŰɞɨ. 
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Ʉɖɔɏɠ Ůˊɘɛɧɚɡɜůɖɠ Űɟɞűɑɛɤɜ ɛŮ 
ɛɘəɟɞɞɟɔŬɜɘůɛɞɨɠ (cross-contamination)

Â ɆəŮɨɖ, ŮɟɔŬɚŮɑŬ əŬɘ ɛɖɢŬɜɐɛŬŰŬ ŮˊŮɝŮɟɔŬůɑŬɠ ŰɟɞűɑɛɤɜïŬˊŬɟŬɑŰɖŰɞ Űɞ ŰŬəŰɘəɧ əŬɘ 
ŬˊɞŰŮɚŮůɛŬŰɘəɧ ˊɚɨůɘɛɞ ɛŮ (Ŭ) əŬɗɎɟɘůɛŬ-ŬˊɞɟɟɨˊŬɜůɖ əŬɘ (ɓ) ŬˊɞɚɨɛŬɜůɖ). 
ɆɖɛŬɜŰɘəɐɖ ŰŮɢɜɞɚɞɔɑŬ CIP ůŰɖ ɓɘɞɛɖɢŬɜɑŬ (Clean in Place)  

Â ɉŮɘɟɘůŰɏɠ ŰɟɞűɑɛɤɜïəŬɚɐ ŬŰɞɛɘəɐ ɡɔɘŮɘɜɐ (ŰŬəŰɘəɧ ˊɚɨůɘɛɞ ɢŮɟɘɩɜ, ˊɞŭɘɏɠ, ɔɎɜŰɘŬ, 
ɛɎůəŮɠ, ůəɞɨűɞɘ ɧˊɞɡ ɢɟŮɘɎɕŮŰŬɘ, Ŭˊɞűɡɔɐ ŮˊŬűɐɠ ɛŮ ŭɏɟɛŬ, ɛɨŰɖ, ůŰɧɛŬ, ɛŬɚɚɘɎ, 
əɧˊɟŬɜŬ, əɚˊ), ˊɟɞůɞɢɐ ůŮ ɎŰɞɛŬ ˊɞɡ ɜɞůɞɨɜ. ɆɖɛŬɜŰɘəɧ:  ɄɎɜŰŬ əɟŬŰɎɛŮ ŰŬ ɜɤˊɎ-
ɤɛɎ ŰɟɧűɘɛŬ ɛŬəɟɘɎ əŬɘ ɝŮɢɤɟɘůŰɎ Ŭˊɧ ŰŬ ɛŬɔŮɘɟŮɛɏɜŬ ɐ ɏŰɞɘɛŬ ˊɟɞɠ əŬŰŬɜɎɚɤůɖ. 

Â ȻɤɞŰɟɞűɏɠïSalmonella əŬɘListeria monocytogenes ůɡɢɜɎ ɛŮŰŬűɏɟɞɜŰŬɘ ůŰɞ ɔɎɚŬ ɐ Űɞ 
əɟɏŬɠ ɛɏůɤ Űɤɜ ɕɤɞŰɟɞűɩɜ. 

Â ɄɟɧůɗŮŰŬ Űɟɞűɑɛɤɜ (əŬɟɡəŮɨɛŬŰŬ, ˊɟɤŰŮɑɜɖ ɞɟɞɨ ɔɎɚŬəŰɞɠ, ůəɧɜɖ ɔɎɚŬəŰɞɠ/Ŭɡɔɞɨ, 
ɕŮɚŬŰɑɜɖ, əɚˊ) ḯ Ůɟɘɏɢɞɡɜ ɕɨɛŮɠ, ůˊɧɟɘŬ ɓŬəŰɖɟɑɤɜ əŬɘ ůŮ ˊŮɟɘˊŰɩůŮɘɠ əŬəɐɠ 
ɗŮɟɛɞəɟŬůɘŬəɐɠ ɛŮŰŬɢŮɑɟɘůɖɠ əŬŰɎ Űɖɜ ˊŬɟŬɔɤɔɐ ɐ ůɡɜŰɐɟɖůɖ ɛˊɞɟŮɑ ɜŬ ˊŮɟɘɏɢɞɡɜ ɛɖ 
ůˊɞɟɞɔɧɜŬ ˊŬɗɞɔɧɜŬ (ˊ.ɢ. Salmonella)

Â ȰɜŰɞɛŬ (ɛɨɔŮɠ), ŰɟɤəŰɘəɎ ïəɞɡɓŬɚɞɨɜ ˊɞɚɚɎ ˊŬɗɞɔɧɜŬ ɓŬəŰɐɟɘŬ əŬɘ ˊŬɟɎůɘŰŬ

Â ɁŮɟɧ ɎɟŭŮɡůɖɠ ɐ ɜŮɟɧ ˊɞɡ ɢɟɖůɘɛɞˊɞɘŮɑŰŬɘ ůŰɖ ɓɘɞɛɖɢŬɜɑŬ ḯ ɟɏˊŮɘ ɜŬ ŮɑɜŬɘ 
ɢɚɤɟɘɤɛɏɜɞ əŬɘ ˊɞɘɧŰɖŰŬɠ ˊɧůɘɛɞɡ ɜŮɟɞɨ (ɔɘŬ ɓɘɞɛɖɢŬɜɑŬ Űɟɞűɑɛɤɜ), Ŭɚɚɘɩɠ əɑɜŭɡɜɞɘ 
ɡŭŬŰɞɔŮɜɩɜ ɘɩɜ əŬɘ ɓŬəŰɖɟɑɤɜ.  Ʉ.ɢ. Ⱥ. coli 157:ȼ7, 104:H4.  ȽŭɘŬɑŰŮɟɖ ˊɟɞůɞɢɐ ůŮ 
əŬɜɞůŮɟɓɞˊɞɘŮɑŬ əŬɘ ɛɞɜɎŭŮɠ ŮˊŮɝŮɟɔŬůɑŬɠ űɟɞɞɨŰɤɜ-ɚŬɢŬɜɘəɩɜ 

Â ȷɔɟɞ-ɓɘɞɛɖɢŬɜɘəɎ ŬˊɧɓɚɖŰŬ əŬɘ ŬůŰɘəɎ ɚɨɛŬŰŬ ïŬˊŬɟŬɑŰɖŰɖ ɖ ɓɘɞɚɞɔɘəɐ ŮˊŮɝŮɟɔŬůɑŬ 
ɔɘŬ ɛŮɑɤůɖ Űɘɛɩɜ BOD-COD. Ʉɟɞůɞɢɐ ůŮ ŭɘŬɟɟɞɏɠ ŬˊɞɓɚɐŰɤɜ əŬɘ Ůˊɘɛɧɚɡɜůɖ ɜŮɟɞɨ 
ɎɟŭŮɡůɖɠ-ɨŭɟŮɡůɖɠ. ȷɚɘŮɨɛŬŰŬ ůŮ ˊŬɟɎəŰɘŮɠ ˊŮɟɘɞɢɏɠ Ŭˊɞɟɟɞɐɠ ŬˊɞɓɚɐŰɤɜ: əɑɜŭɡɜɞɠ 
ŮɜŰŮɟɟɞɘɩɜ əŬɘ ˊŬɗɞɔɧɜɤɜ ɓŬəŰɖɟɑɤɜ.
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Â Ʉɖɔɏɠ ɛɘəɟɞɞɟɔŬɜɘůɛɩɜ 

Űɤɜ Űɟɞűɑɛɤɜ
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Â ȾɨɟɘŬ ɔɏɜɖ ɛɘəɟɞɞɟɔŬɜɘůɛɩɜ Űɟɞűɑɛɤɜ
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ɄŬɟɎɔɞɜŰŮɠ ɛɘəɟɞɓɘŬəɐɠ ŬɜɎˊŰɡɝɖɠ

ȺɜŭɞɔŮɜŮɑɠ ˊŬɟɎɔɞɜŰŮɠ (ŮɜŰɧɠ Űɞɡ Űɟɞűɑɛɞɡ):

1. ŪɟŮˊŰɘəɎ ůŰɞɘɢŮɑŬ

2. ȺɜŮɟɔɧŰɖŰŬɜŮɟɞɨ (aw)

3. ɃɝɨŰɖŰŬ

4. ɆɡɔəɏɜŰɟɤůɖ ɞɝɡɔɧɜɞɡ(ŭɡɜŬɛɘəɧ ɞɝŮɘŭɞŬɜŬɔɤɔɐɠ)

5. ȷɜŰɘɛɘəɟɞɓɘŬəɏɠɞɡůɑŮɠ (ůɡůŰŬŰɘəɎ Űɤɜ Űɟɞűɑɛɤɜ) 

6. ȹɞɛɐ əŬɘ ůɢɐɛŬ Űɞɡ Űɟɞűɑɛɞɡ

ȺɝɤɔŮɜŮɑɠ ˊŬɟɎɔɞɜŰŮɠ (ˊɞɡ ŮˊɘɓɎɚɚɞɜŰŬɘ ɏɝɤɗŮɜ):

1. ŪŮɟɛɞəɟŬůɑŬ ˊŮɟɘɓɎɚɚɞɜŰɞɠ

2. ɆɢŮŰɘəɐ ɡɔɟŬůɑŬ ŬŰɛɧůűŬɘɟŬɠ (ŮˊɖɟŮɎɕŮɘ Űɖɜ ŮɜŮɟɔɧŰɖŰŬ
ɜŮɟɞɨ Űɞɡ Űɟɞűɑɛɞɡ)

3. ɆɨɜɗŮůɖ ŬŮɟɑɤɜ ůŮ ůɡůəŮɡŬůɑŬ əŮɜɞɨ ɐ Űɟɞˊɞˊɞɘɖɛɏɜɖɠ 
ŬŰɛɧůűŬɘɟŬɠ (ɀȷɅ)

4. Ʉɟɞůɗɐəɖ ůɡɜŰɖɟɖŰɘəɩɜ
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ȺɜŭɞɔŮɜŮɑɠ ˊŬɟɎɔɞɜŰŮɠ ŬɜɎˊŰɡɝɖɠ
1. ŪɟŮˊŰɘəɎ ůŰɞɘɢŮɑŬ
Â ȺəŰɧɠ Ŭˊɧ ɜŮɟɧ, ɞɘ ɛɘəɟɞɞɟɔŬɜɘůɛɞɑ ŬˊŬɘŰɞɨɜ ůŰɖ ŭɘŬŰɟɞűɐ Űɞɡɠ : 

- ɛɘŬ ˊɖɔɐ ɎɜɗɟŬəŬ (C) ɔɘŬ ˊŬɟŬɔɤɔɐ ŮɜɏɟɔŮɘŬɠ (ȷɇɅ)  əŬɘ ɔɘŬ ɓɘɞůɨɜɗŮůɖ 
ˊɞɚɡůŬəɢŬɟɘŰɩɜ Űɞɡ əɡŰŰɎɟɞɡ. Ʉɖɔɐ ɎɜɗɟŬəŬ : ůɎəɢŬɟŬ, ŬɛɘɜɞɝɏŬ, ɚɘˊɑŭɘŬ

- ɛɘŬ ˊɖɔɐ ŬɕɩŰɞɡ (Ɂ) əŬɘ űɤůűɧɟɞɡ (Ʌ) ɔɘŬ Űɖ ɓɘɞůɨɗŮůɖɜɏɤɜ ˊɟɤŰŮɘɜɩɜ, 
Ůɜɕɨɛɤɜ, ɜɞɡəɚŮɞŰɘŭɑɤɜ, ɓɘŰŬɛɘɜɩɜ. Ⱥˊɘˊɚɏɞɜ Űɞ (Ʌ) ɢɟŮɘɎɕŮŰŬɘ ɔɘŬ Űɖ ůɨɜɗŮůɖ ȷɇɅ. 
Ʉɖɔɐ ŬɕɩŰɞɡ: ˊɟɤŰŮɑɜŮɠ, ˊŮˊŰɑŭɘŬ, ŬɛɘɜɞɝɏŬ, ɎɚŬŰŬ ɜɘŰɟɩŭɖ, ɜɘŰɟɘəɎ, ŬɛɛɤɜɘŬəɎ). 
Ʉɖɔɐ űɤůűɧɟɞɡ: ˊɟɤŰŮɑɜŮɠ, ˊŮˊŰɑŭɘŬ, ŬɛɘɜɞɝɏŬ, űɤůűɞɟɘəɎ ɎɚŬŰŬ

Â ɀɏŰŬɚɚŬ əŬɘ ɘɢɜɞůŰɞɘɢŮɑŬ (Ⱦ, Ɂa, Mg, Mn, Fe, Ca, əɚˊ) ɔɘŬ Űɖɜ ŮɜŮɟɔɞˊɞɑɖůɖ 
Ůɜɕɨɛɤɜ, Űɖ ůɨɜɗŮůɖ ɓɘŰŬɛɘɜɩɜ, Űɖɜ ŬɜŰɑůŰŬůɖ ůŰɖɜ ɤůɛɤŰɘəɐ ˊɑŮůɖ 

Â ȺɜɘůɢɡŰɘəɞɨɠ ˊŬɟɎɔɞɜŰŮɠ ɧˊɤɠ ɓɘŰŬɛɑɜŮɠ, ŬɛɘɜɞɝɏŬ, əɚˊ. 

Â ɀŮ ɎɚɚŬ ɚɧɔɘŬ, ŰɟɧűɘɛŬ ˊɚɞɨůɘɞ ůŮ ɗɟŮˊŰɘəɎ ůɡůŰŬŰɘəɎ­Ůɨəɞɚɖ Ŭɚɚɞɑɤůɖ

Â Ƀɘ ɛɘəɟɞɞɟɔŬɜɘůɛɞɑ ˊɟɞŰɘɛɞɨɜ ůɡɜɐɗɤɠ Ŭˊɚɏɠ ˊɖɔɏɠ C-N (ɛɞɜɞůŬəɢŬɟɑŰŮɠ, 
ŬɛɘɜɞɝɏŬ ɐ ɎɚŬŰŬ ŬɕɩŰɞɡ) Ŭˊɧ Űɘɠ ˊɘɞ ůɨɜɗŮŰŮɠ ˊɖɔɏɠ (ˊɞɚɡůŬəɢŬɟɑŰŮɠ ɐ ˊɟɤŰŮɑɜŮɠ, 
ŬɜŰɑůŰɞɘɢŬ). ȰŰůɘ, ŬɜŬˊŰɨůůɞɜŰŬɘ ˊɘɞ ɔɟɐɔɞɟŬ ůŮ ɡˊɧůŰɟɤɛŬ ɛŮ ɔɚɡəɧɕɖ ŬˊôɧŰɘůŮ 
Ɏɛɡɚɞ. 

Â ɇŬ Gram+ ɓŬəŰɐɟɘŬ ɏɢɞɡɜ ɔŮɜɘəɎ ɛŮɔŬɚɨŰŮɟŮɠ ɗɟŮˊŰɘəɏɠ ŬˊŬɘŰɐůŮɘɠ Ŭˊɧ ŰŬ Gram-

Â Ƀɘ ɛɨəɖŰŮɠɏɢɞɡɜ Űɘɠ ɚɘɔɧŰŮɟŮɠ ŬˊŬɘŰɐůŮɘɠ ůŮ ɗɟŮˊŰɘəɎ ɡɚɘəɎ, əŬɗɩɠ ɛˊɞɟɞɨɜ əŬɘ 
ůɡɜɗɏŰɞɡɜ ɛŮɔɎɚɖ ɔəɎɛŬ Ůɜɕɨɛɤɜ əŬɘ ɓɘɞɚɞɔɘəɩɜ ɛɞɟɑɤɜ (ŮɝɖɔŮɑ Űɖɜ ŬɜɎˊŰɡɝɖ ůŮ 
ˊɞɚɨ űŰɤɢɎ ɡˊɞůŰɟɩɛŬŰŬ) 

Â ũŮɜɘəɎ, ůŮ ˊɟɤŰŮɘɜɞɨɢŬŰɟɧűɘɛŬ­ŬɜɎˊŰɡɝɖ ɓŬəŰɖɟɑɤɜ, Ůɜɩ ůŮ ŬɛɡɚɞɨɢŬ ŰɟɧűɘɛŬ 
(űɡŰɘəɐɠ ˊɟɞɏɚŮɡůɖɠ) ­ŬɜɎˊŰɡɝɖ ɕɡɛɩɜ-ɛɡəɐŰɤɜ
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2. ȺɜŮɟɔɧŰɖŰŬɜŮɟɞɨaw

Â ȹŮɑəŰɖɠ Űɞɡ ŮɚŮɨɗŮɟɞɡ ɜŮɟɞɨ, ŭɖɚ. ŬɡŰɞɨ ˊɞɡ ŭŮɜ ŮɑɜŬɘ ŭŮůɛŮɡɛɏɜɞ ůŮ 
ɎɚɚŬ ɛɧɟɘŬ (ˊ.ɢ. ˊɞɚɡůŬəɢŬɟɘŰɩɜ, ˊɟɤŰŮɥɜɩɜ) əŬɘ ˊŬɟŬɛɏɜŮɘ ŭɘŬɗɏůɘɛɞ 
ɔɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ Űɤɜ ɛɘəɟɞɓɑɤɜ 

Â aw = P/Po (ŰɎůɖ ŬŰɛɩɜ Űɞɡ Űɟɞűɑɛɞɡ/ ŰɎůɖ ŬŰɛɩɜ ŬˊŮůŰŬɔɛɏɜɞɡɜŮɟɞɨ)

Â ɇŬ əɨŰŰŬɟŬ ɢɟŮɘɎɕɞɜŰŬɘ Űɞ ɜŮɟɧ ɤɠ ŭɘŬɚɨŰɖ, əŬɘ ɤɠ ůɡůŰŬŰɘəɧ ɓɘɞɢɖɛɘəɩɜ 
ŬɜŰɘŭɟɎůŮɤɜ (ɡŭɟɧɚɡůɖɠ)

Â ɀɏɔɘůŰɖ Űɘɛɐ aw = 1,0 (ůŰɞ ŬˊŮůŰŬɔɛɏɜɞɜŮɟɧ) 

Â ɀŮɑɤůɖ Űɖɠ awəɎŰɤ Ŭˊɧ ɏɜŬ ŮɚɎɢɘůŰɞ ɧɟɘɞ ŬɜɎˊŰɡɝɖɠ ˊɟɞəŬɚŮɑ 
ŬɜŬůŰɞɚɐ ɛɘəɟɞɓɘŬəɐɠ ŬɜɎˊŰɡɝɖɠ əŬɘ ɑůɤɠ ɗɎɜŬŰɞ (ɤůɛɤŰɘəɧ stress)

Â ȼ ɢŬɛɖɚɧŰŮɟɖ aw ɔɘŬ ŬɜɎˊŰɡɝɖ ɛɘəɟɞɓɑɤɜ = 0.62 (ɝɖɟɞűɘɚɘəɞɑɛɨəɖŰŮɠ, 
ɞůɛɩűɘɚŮɠɕɨɛŮɠ) ɩůɛɞůɖ

Â ȺɚɎɢɘůŰɖ aw ɔɘŬ ŬɜɎˊŰɡɝɖ ˊŬɗɞɔɧɜɤɜ ɓŬəŰɖɟɑɤɜ = 0.85 (S. aureus)

Â ȷɚɧűɘɚŬ/ɞůɛɩűɘɚŬɛɘəɟɧɓɘŬ: ɘəŬɜɎ ɜŬ ŬɜŬˊŰɨůůɞɜŰŬɘ ůŮ ɡɣɖɚɏɠ 
ůɡɔəŮɜŰɟɩůŮɘɠ ŬɚɎŰɤɜ (>10% ŬɚɎŰɘ)

- Staphylococcus, Vibrio, Micrococcus, Pediococcus, Corynebacterium, ˊɞɚɚɞɑ 
ɛɨəɖŰŮɠ (ˊ.ɢ.Aspergillus)

Â ɃůɛɩűɘɚŬɛɘəɟɧɓɘŬ : ɘəŬɜɎ ɜŬ ŬɜŬˊŰɨůůɞɜŰŬɘ ůŮ ɡɣɖɚɏɠ ůɡɔəŮɜŰɟɩůŮɘɠ 
ůŬəɢɎɟɤɜ (>20% ůɎəɢŬɟŬ)

- ɕɨɛŮɠ (Zygosaccharomyces, Schizosaccharomyces) əŬɘ ɛɨəɖŰŮɠ (ˊ.ɢ. 
Aspergillus, Xeromyces, Wallemia)

ȺɜŭɞɔŮɜŮɑɠ ˊŬɟɎɔɞɜŰŮɠ ŬɜɎˊŰɡɝɖɠ
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Â ȺɚɎɢɘůŰŮɠ 

Űɘɛɏɠ aw

ȺɜŭɞɔŮɜŮɑɠ ˊŬɟɎɔɞɜŰŮɠ ŬɜɎˊŰɡɝɖɠ
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ɆɡůɢɏŰɘůɖ Űɖɠ aw ɛŮ Űɖɜ 

ɡɔɟŬůɑŬ Ůɜɧɠ Űɟɞűɑɛɞɡ 

ȽůɧɗŮɟɛɖ əŬɛˊɨɚɖ ˊɟɞůɟɧűɖůɖɠ

Ůəɟɧűɖůɖɠ ɜŮɟɞɨ

Â ɆŮ ɡɣɖɚɐ ůɡɔəɏɜŰɟɤůɖ ɡɔɟŬůɑŬɠ , 

ɛɘŬ ɛŮɔɎɚɖ ɛŮɑɤůɖ ɜŮɟɞɨ 

ŬɜŰɘůŰɞɘɢŮɑ ůŮ ɛɘəɟɐ ŮɚɎŰŰɤůɖ aw

Â ɆŮ ɏɜŬ ůɡɔəŮəɟɘɛɏɜɞ ˊɞůɞůŰɧ 

ɡɔɟŬůɑŬɠ ɖ aw ŮɑɜŬɘ ɛɘəɟɧŰŮɟɖ 

ɧŰŬɜ ŬűŬɘɟŮɑŰŬɘ ɜŮɟɧ, əŬɘ 

ɛŮɔŬɚɨŰŮɟɖ ɧŰŬɜ ˊɟɞůŰɑɗŮŰŬɘ ɜŮɟɧ

Â Ʉɞɚɨ ɛŮɔɎɚɖ ɖ ůɖɛŬůɑŬ Űɖɠ 

ˊɟɞůɟɧűɖůɖɠ ɜŮɟɞɨ ůŮ 

ŬűɡŭŬŰɤɛɏɜŬ-ɝɖɟɎ ŰɟɧűɘɛŬ!

Â ɀɘəɟɐ Ŭˊɞɟɟɧűɖůɖ ɡɔɟŬůɑŬɠ ůŮ 

ůɘŰɖɟɎ-ůəɧɜŮɠ-ɝɖɟɞɨɠ əŬɟˊɞɨɠ

ŭɡůŬɜɎɚɞɔɖ Ŭɨɝɖůɖ aw       Ŭɚɚɞɑɤůɖ

ȺɜŭɞɔŮɜŮɑɠ ˊŬɟɎɔɞɜŰŮɠ ŬɜɎˊŰɡɝɖɠ
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3. pH əŬɘ ɃɝɨŰɖŰŬ
Â ɇŬ ˊŮɟɘůůɧŰŮɟŬ ɛɘəɟɧɓɘŬ ˊɟɞŰɘɛɞɨɜ ɞɡŭɏŰŮɟɞ pH (~7.0), ɚɑɔŬ ŬɜŬˊŰɨůůɞɜŰŬɘ 
əɎŰɤ Ŭˊɧ 4.0

Â ɇŬ ɓŬəŰɐɟɘŬ ŮɑɜŬɘ ŰŬ ˊɚɏɞɜ ŮɡŬɑůɗɖŰŬ ůŰɖɜ ɞɝɑɜɖůɖ, ɕɨɛŮɠ əŬɘ əɡɟɑɤɠ ɛɨəɖŰŮɠ 
ˊɞɚɨ ŬɜɗŮəŰɘəɞɑ. ȷˊɧ ŰŬ ɓŬəŰɐɟɘŬ ŰŬ ˊɚɏɞɜ ŬɜɗŮəŰɘəɎ ŮɑɜŬɘ ŰŬ ɔŬɚŬəŰɘəɎ.

Â ȼ ɞɝɨŰɖŰŬ ŮɑɜŬɘ Ŭˊɧ Űɞɡɠ ˊɘɞ ůɖɛŬɜŰɘəɞɨɠ ˊŬɟɎɔɞɜŰŮɠ ŬɜŬůŰɞɚɐɠ Űɖɠ 
ɛɘəɟɞɓɘŬəɐɠ ŬɜɎˊŰɡɝɖɠ (ůɡɜŰɐɟɖůɖ űɟɞɨŰɤɜ, ɧɝɘɜɤɜ ɚŬɢŬɜɘəɩɜ ŬɜŬɣɡəŰɘəɩɜ, 
ɝɡŭɘɞɨ,) əŬɘ əŬɗɞɟɘůŰɘəɧɠ ɔɘŬ Űɞ ɨɣɞɠ ɛɘŬɠ ɗŮɟɛɘəɐɠ ŮˊŮɝŮɟɔŬůɑŬɠ (ɧɝɘɜŮɠ-ɛɖ 
ɧɝɘɜŮɠ əɞɜůɏɟɓŮɠ)

Â ȹŮɜ ŬɜŬˊŰɨůůɞɜŰŬɘ ˊŬɗɞɔɧɜŬ ɛɘəɟɧɓɘŬ ůŮ pH <4.0, (ŮɝŬɑɟŮůɖ ɛɡəɞŰɞɝɑɜŮɠ 
ɛɡəɐŰɤɜ ȷspergillus, Penicillium, Fusarium))

Â ɄɟɤŰŮɘɜɞɨɢŬ ŰɟɧűɘɛŬ ɏɢɞɡɜ ɞɡŭɏŰŮɟɞ pH (buffering capacity-əɟɏŬɠ)

Â ɀŮɔɎɚɖ ɖ ůɖɛŬůɑŬ Űɖɠ ɞɝɑɜɖůɖɠ ůŮ ɕɡɛɞɨɛŮɜŬ ŰɟɧűɘɛŬ (ˊ.ɢ. ŰɡɟɘɎ, ɐ ůŰɖɜ 
ɜŮəɟɘəɐ ŬəŬɛɣɑŬ əŬɘ Űɖɜ ɤɟɑɛŬɜůɖ əɟɏŬŰɞɠ) 

Â ȹɘŬűɞɟŮŰɘəɎ ɞɝɏŬ (ɞɟɔŬɜɘəɎ/ŬɜɧɟɔŬɜŬ Ůˊɘŭɟɞɨɜ ůŮ ŭɘŬűɞɟŮŰɘəɧ ɓŬɗɛɧ: ˊɘɞ 
ŬɜŬůŰŬɚŰɘəɎ ŰŬ ɞɟɔŬɜɘəɎ ɞɝɏŬ ɔŬɚŬəŰɘəɧ, ɞɝɘəɧ, əɘŰɟɘəɧ

- Ƀ ɛɘəɟɞɓɘŬəɧɠ ɛŮŰŬɓɞɚɘůɛɧɠ ŮˊɖɟŮɎɕŮɘ Űɞ pH : ˊŬɟŬɔɤɔɐ ɔŬɚŬəŰɘəɞɨ/ɞɝɘəɞɨ/ 
əɘŰɟɘəɞɨ/ɛɡɟɛɡɔəɘəɞɨ ɐ ˊŬɟŬɔɤɔɐ ŬɛɛɤɜɑŬɠ/Ŭɛɛɘɜɩɜ  ˊɞɡ ŬɡɝɎɜɞɡɜ Űɞ pH. Oɘ 
ɕɨɛŮɠ-ɛɨəɖŰŮɠ əŬŰŬɜŬɚɩɜɞɡɜ ɞɝɏŬ      Ŭɨɝɖůɖ pH ɞɝɡŬɜŰɞɢɐ ɕɡɛɞɛɡəɐŰɤɜ

- Ʉɤɠ ŭɟŬ ɖ ɞɝɨŰɖŰŬ ůŰŬ ɛɘəɟɞɓɘŬəɎ əɨŰŰŬɟŬ? 

Â ɇŬ ɞɟɔŬɜɘəɎ ɞɝɏŬ ŮɘůɏɟɢɞɜŰŬɘ ůŰɞ əɨŰŰŬɟɞ ŬŭɘɎůŰŬŰŬ əŬɘ ŭɘɑůŰŬɜŰŬɘ ůŮ H+ ůŰɞ 
əɡŰŰŬɟɧˊɚŬůɛŬɕɤŰɘəɎ ɏɜɕɡɛŬ, ɛŮŰŬűɞɟɘəɏɠ ˊɟɤŰŮɑɜŮɠ  ɛŮŰɞɡůɘɩɜɞɜŰŬɘ, 
əŬɗɩɠ əŬɘ ɛɧɟɘŬ DNA, ATP. 

ȺɜŭɞɔŮɜŮɑɠ ˊŬɟɎɔɞɜŰŮɠ ŬɜɎˊŰɡɝɖɠ



16

ȳɟɘŬ pH ɔɘŬ ŬɜɎˊŰɡɝɖ ɛ/ɞ

Â LAB: ŰŬ ˊɚɏɞɜ 

ɞɝɡŬɜɗŮəŰɘəɎ  ɓŬəŰɐɟɘŬ 

(Ůˊɘɓɑɤůɖ ůŮ <4,0)

Â S.aureus : Űɞ ˊɚɏɞɜ 

ɞɝɡŬɜɗŮəŰɘəɧ ˊŬɗɞɔɧɜŬ 

ɓŬəŰɐɟɘɞ

Â ȹŮɜ ŬɜŬˊŰɨůůŮŰŬɘ Űɞ 

Clostridium  botulinum ůŮ 

pH <4.6 Űɞ pH əŬɗɞɟɑɕŮɘ 

Űɞ  ɨɣɞɠ ɗŮɟɛɘəɐɠ 

ŮˊŮɝŮɟɔŬůɑŬɠ ůŮ 

əɞɜůŮɟɓɞˊɞɘɖɛɏɜŬ ŰɟɧűɘɛŬ

Â ȷɜŰɞxɐ ɕɡɛɩɜ-ɛɡəɐŰɤɜ ůŮ 

ɧɝɘɜŬ pH (ŭɘɏɔŮɟůɖ 

ɛɡəɐŰɤɜ ůŮ ɧɝɘɜɞ pH)

ȺɜŭɞɔŮɜŮɑɠ ˊŬɟɎɔɞɜŰŮɠ ŬɜɎˊŰɡɝɖɠ
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ɀɖɢŬɜɘůɛɞɑ ŬɜŰɑůŰŬůɖɠ ůŮ ŬɚɚŬɔɏɠ Űɞɡ pH:

Â ɃɛɞɘɞůŰŬŰɘəɐ Ŭˊɧəɟɘůɖ: ŬɜŰɚɑŬ ˊɟɤŰɞɜɑɤɜ ŭɘɩɢɜŮɘ H+ ŮəŰɧɠ 

əɡŰŰɎɟɞɡ (ůŮ ŭɘŬɟəɐ ɚŮɘŰɞɡɟɔɑŬ)

Â ȷˊɧəɟɘůɖ ɞɝɡŬɜŰɞɢɐɠ (Acid tolerance response-ATR): ɛŮɛɓɟŬɜɘəɏɠ 

ˊɟɤŰŮɑɜŮɠ ŬɜŰɚɞɨɜ ȼ+ ɐ Ƀȼ- Ŭˊɧ Űɞ əɡŰŰŬɟɧˊɚŬůɛŬ ˊɟɞɠ Űɞ 

ŮɝɤəɡŰŰŬɟɘəɧ ˊŮɟɘɓɓɎɚɞɜ (ATPase-proton pump) : 

aminoacid decarboxylase ůŮ ɢŬɛɖɚɧ pH, aminoacid deaminase ůŮ 

ɡɣɖɚɧ pH)

Â ɄɟɤŰŮɑɜŮɠ ɧɝɘɜɞɡ shock: ůɡɜŰɑɗŮɜŰŬɘ ůŮ pH 3.0-5.0

ȺɜŭɞɔŮɜŮɑɠ ˊŬɟɎɔɞɜŰŮɠ ŬɜɎˊŰɡɝɖɠ
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4. ɆɡɔəɏɜŰɟɤůɖ ɞɝɡɔɧɜɞɡ ïɃɝŮɘŭɤŬɜŬɔɤɔɘəɧŭɡɜŬɛɘəɧ (Redox
potential - Eh)

Â Oxidation/Reduction potential = ɖ ŰɎůɖ Ůɜɧɠ ɡˊɞůŰɟɩɛŬŰɞɠ ɜŬ ɢɎɜŮɘ / ŬˊɞəŰɎŮɘ 
ɖɚŮəŰɟɧɜɘŬ

Â ɃɝŮɘŭɤɛɏɜɞ ɡˊɧůŰɟɤɛŬ ­ɡɣɖɚɧ Ⱥh 

Â ȷɜɖɔɛɏɜɞɡˊɧůŰɟɤɛŬ ­ɢŬɛɖɚɧ (ŬɟɜɖŰɘəɧ) Eh

Â ȷŮɟɧɓɘɞɘ ɞɟɔŬɜɘůɛɞɑ (ˊ.ɢ. Pseudomonas, ɛɨəɖŰŮɠ) ŬˊŬɘŰɞɨɜ Eh [300-500mV]

Â ȷɡůŰɖɟɎ ŬɜŬŮɟɧɓɘɞɘ (ˊ.ɢ. Clostridium, Desulfotomaculum) ŬˊŬɘŰɞɨɜ[(100 ɏɤɠ
(-300)]mV

Â ɄɟɞŬɘɟŮŰɘəɎ ŬɜŬŮɟɧɓɘɞɘ (ˊ.ɢ.LAB, Listeria, coliforms) ŬɜŬˊŰɨůůɞɜŰŬɘ ůŮ 
ɞɝŮɘŭɤŰɘəɏɠ ɐ ŮɚŬűɟɩɠ ŬɜŬɔɤɔɘəɏɠ ůɡɜɗɐəŮɠ [300 ɏɤɠ (-100)]mV

Â ɀɘəɟɞŬŮɟɧűɘɚŬɓŬəŰɐɟɘŬ(ˊ.ɢ.Campylobacter, Lactobacillus) ŬˊŬɘŰɞɨɜ ɚɘɔɧŰŮɟɞ 
ɞɝɡɔɧɜɞ Ŭˊɧ ŬɡŰɧ Űɖɠ ŬŰɛɧůűŬɘɟŬɠ ɐ ɛɘəɟɏɠ ůɡɔəŮɜŰɟɩůŮɘɠ CO2)

Â Ɉɣɖɚɐ ůɡɔəɏɜŰɟɤůɖ ɞɝɡɔɧɜɞɡ, O3, ɞɝŮɘŭɎůŮɠ­ɗŮŰɘəɧ Eh ­ŬŮɟɧɓɘŮɠ 
ůɡɜɗɐəŮɠ

Â ɄŬɟɞɡůɑŬ CO2, ɗŮɘɩŭɖ ŬɛɘɜɞɝɏŬ (SH-groups), Ŭůəɞɟɓɘəɧɞɝɨ, ŬɜŬɔɤɔɘəɎ 
ůɎəɢŬɟŬ, ŬɜŬɔɤɔɎůŮɠ­ŬɟɜɖŰɘəɧEh ­ŬɜŬŮɟɧɓɘŮɠ ůɡɜɗɐəŮɠ

Â ȷɚɚɎ ɔɘŬ ŬɡůŰɖɟɎ ŬɜŬŮɟɧɓɘŬ ɓŬəŰɐɟɘŬ (Clostridium, Desulfotomaculum), ɖ 
ŬˊɞɡůɑŬO2ŮɑɜŬɘ ˊɘɞ ůɖɛŬɜŰɘəɐ Ŭˊɧ Űɞ ŬɟɜɖŰɘəɧ Eh (Űɞ Ƀ2 ŰŬ ůəɞŰɩɜŮɘ !) 

Â ūɟɞɨŰŬ-ɚŬɢŬɜɘəɎ: Eh= 300 ï500mV

Â ȾɟɏŬɠ əŬɘ ŰɡɟɘɎ(ůŮ ɛŮɔɎɚŬ əɞɛɛɎŰɘŬ, ůŰɞ ŮůɤŰŮɟɘəɧ): (-100) ɏɤɠ (-200)mV, 

Â ȳɛɤɠ ɞ əɘɛɎɠ: 200mV

ȺɜŭɞɔŮɜŮɑɠ ˊŬɟɎɔɞɜŰŮɠ ŬɜɎˊŰɡɝɖɠ
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ɇɞ Eh ŬɚɚɎɕŮɘ ɛŮ Űɖɜ ŬɜɎˊŰɡɝɖ Űɤɜ ɛ/ɞ əŬɘ Űɘɠ ŮˊŮɝŮɟɔŬůɑŮɠ Űɟɞűɑɛɤɜ 
(ɗɏɟɛŬɜůɖ, ůɡůəŮɡŬůɑŬ)

Â ȷɜɎˊŰɡɝɖ ŬŮɟɞɓɑɤɜ ɛ/ɞ      ˊŰɩůɖ Eh (ŮɝɎɜŰɚɖůɖ Ƀ2)

Â ɇɞ Eh ŮɑɜŬɘ ɡɣɖɚɧŰŮɟɞ ůŮ ɧɝɘɜɞ ˊŮɟɘɓɎɚɚɞɜ

Â ɄŬɟŬɔɤɔɐ H2S, CO2 ɛŮɘɩɜŮɘ Űɞ Eh

Â ŪɏɟɛŬɜůɖ ŬˊŮɚŮɡɗŮɟɩɜŮɘ  (ŮɚŬŰŰɩɜŮɘ) Űɞ ɞɝɡɔɧɜɞ, ůɡůəŮɡŬůɑŬ 
vacuum/MAP ɛŮɘɩɜŮɘ Űɞ ɞɝɡɔɧɜɞ

Ƀɘ ɕɡɛɤŰɘəɞɑ ɞɟɔŬɜɘůɛɞɑ (ɕɨɛŮɠ, ɔŬɚŬəŰɘəɎ) ˊŬɟɎɔɞɡɜ ɞɟɔŬɜɘəɎ ɞɝɏŬ, 
ŬɘɗŬɜɧɚɖ, ŬəŮŰɧɜɖ, ŬɜŬŮɟɞɓɑɤɠ (ůɖɛŬɜŰɘəɧɠ ɞ ɟɧɚɞɠ Űɞɡ ɞɝɡɔɧɜɞɡ ůŮ 
ɕɡɛɩůŮɘɠ ɕɡɛɩɜ)

ȯəɟɤɠ ɞɝŮɘŭɤŰɘəɏɠ ůɡɜɗɐəŮɠ  (ɧɕɞɜ, ŮɚŮɨɗŮɟŮɠ ɟɑɕŮɠ ɡˊŮɟɞɝŮɘŭɑɤɜ, əɚˊ) 
ˊɟɞəŬɚɞɨɜ ɞɝŮɘŭɤŰɘəɧ ůŰɟŮɠ , ˊɘɗŬɜɧɜ əŬŰŬůŰɟɞűɘəɧ

Â ɇŬ ŬŮɟɧɓɘŬ ɓŬəŰɐɟɘŬ ɏɢɞɡɜ ɛɖɢŬɜɘůɛɞɨɠ Ŭˊɧəɟɘůɖɠ ůŰɞ ɞɝŮɘŭɤŰɘəɧ 
ůŰɟŮɠ (superoxide dismutase, catalase), ˊɞɡ ŭŮůɛŮɨɞɡɜ ŮɚŮɨɗŮɟŮɠ 
ɟɑɕŮɠ 

ȺɜŭɞɔŮɜŮɑɠ ˊŬɟɎɔɞɜŰŮɠ ŬɜɎˊŰɡɝɖɠ
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ȷɜɎˊŰɡɝɖ ɛ/ɞ ŬɜɎɚɞɔŬ ɛŮ Űɖɜ ŬɜŰɞɢɐ ůŮ Ƀ2

ȺɜŭɞɔŮɜŮɑɠ ˊŬɟɎɔɞɜŰŮɠ ŬɜɎˊŰɡɝɖɠ
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5. ȷɜŰɘɛɘəɟɞɓɘŬəɎůɡůŰŬŰɘəɎ Űɟɞűɑɛɤɜ
Â ȷɘɗɏɟɘŬ ɏɚŬɘŬ ŬɟɤɛŬŰɘəɩɜ űɡŰɩɜ-əŬɟɡəŮɡɛɎŰɤɜ(thymol, carvacrol, 

eugenol)

Â ūŬɘɜɧɚŮɠ ůŮ ŰůɎɘ, əɟŬůɑ, əɚˊ

Â ȾɞɡɛŬɟɘəɧ, űŮɟɞɡɚɘəɧ, əŬűŮɥəɧ ůŮ űɟɞɨŰŬ, ɚŬɢŬɜɘəɎ əŬɘ ŰůɎɘ

Â ũɚɡəɞůɘɜɞɚɑŭɘŬ-ȽůɞəɡŬɜɑŭɘŬ, ůŮ ɚɎɢŬɜɞ, ɛˊɟɧəɞɚɞ

Â ȿɡůɞɕɨɛɖ, əɞɜŬɚɓɞɡɛɑɜɖůŮ ŬɡɔɎ

Â ȿŬəŰɞűŮɟɟɑɜɖ, ɚɡůɞɕɨɛɖ, lactoperoxidase, agglutinin (rotavirus inhibitor) ůŮ 
ŬɔŮɚŬŭɘɜɧ ɔɎɚŬ

Â ȹɘŬəŮŰɨɚɘɞŬˊɧ LAB ůŮ ɔŬɚŬəŰɞəɞɛɘəɎ 

Â ȸŬəŰɖɟɘɞůɑɜŮɠŬˊɧ LAB (nisin, reuterin, helveticin, macedonicin, pedionisin)

Â ȷɜŰɘɓɘɞŰɘəɎ Ŭˊɧ Bacillus (polymixin, bacitracin), Streptomyces (streptomycin)

ɇɟɧˊɞɠ ŭɟɎůɖɠ

Â Lactoperoxidase system (lactoperoxidase, thiocyanate, H2O2): ŭɟɎŮɜŬɜŰɑɞɜ 
Gram- ɣɡɢɟɧűɘɚɤɜ ɓŬəŰɖɟɑɤɜ, ɛŮɘɩɜŮɘ Űɘɠ Űɘɛɏɠ D Űɖɠ ŬˊŬɘŰɞɨɛŮɜɖɠ 
ɗŮɟɛɘəɐɠ ŮˊŮɝŮɟɔŬůɑŬɠ

Â ȿɡůɞɕɨɛɖ: ɡŭɟɞɚɨŮɘəɡŰŰŬɟɘəɧ ŰɞɑɢɤɛŬ ůŮGram+ 

Â ȷɘɗɏɟɘŬ ɏɚŬɘŬ: ŮɡɟŮɑŬ ŭɟɎůɖ (ŬɜŬůŰɞɚɐ Ůɜɕɨɛɤɜ)

Â ȹɘŬəŮŰɨɚɘɞ: ɓŬəŰɖɟɘɞəŰɧɜɞ ɛɏůɤ Űɖɠ ŬŭɟŬɜɞˊɞɑɖůɖɠ Űɖɠ ŬɟɔɘɜɑɜɖɠůŮ 
ɏɜɕɡɛŬ

ȺɜŭɞɔŮɜŮɑɠ ˊŬɟɎɔɞɜŰŮɠ ŬɜɎˊŰɡɝɖɠ



22

ñũŬɚŬəŰɘəɧɠ ŬɜŰŬɔɤɜɘůɛɧɠò Űɤɜ Lb. plantarum ɐP. cerevisiae ŮɜɎɜŰɘŬ ůŰɞ S. aureus ůŮ 

ɛŬɔŮɘɟŮɛɏɜɞ əɟɏŬɠ əɞŰɧˊɞɡɚɞɡ

ȺɜŭɞɔŮɜŮɑɠ ˊŬɟɎɔɞɜŰŮɠ ŬɜɎˊŰɡɝɖɠ
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6. ȹɞɛɐ-ůɢɐɛŬ Űɟɞűɑɛɞɡ

Â ūɡůɘəɐ ˊɟɞůŰŬůɑŬ ůŮ ŬɡɔɎ (əɏɚɡűɞɠ), əŬɟˊɞɨɠ ɛŮ əɏɚɡűɞɠ, űɟɞɨŰŬ 

(ŮˊɘŭŮɟɛɑŭŬ) əɟɏŬɠ-ɣɎɟɘŬ (ŭɏɟɛŬ) 

Â ɀɧɚɘɠ ŭɘŬŰŬɟŬɢɗŮɑ ɖ ŬəŮɟŬɘɧŰɖŰŬ Űɖɠ ŮˊɘűɎɜŮɘŬɠ Ůɜɧɠ Űɟɞűɑɛɞɡ 

(ɘŭɑɤɠ ůŮ űɟɞɨŰŬ-ɚŬɢŬɜɘəɎ), ŰŬ ɛɘəɟɧɓɘŬ ŭɘŮɘůŭɨɞɡɜ 

Â ȾɘɛɎɠ ˊɘɞ ŮɡŬɚɚɞɑɤŰɞɠ Ŭˊɧ ɧŰɘ ɏɜŬ ŮɜɘŬɑɞ ŰŮɛɎɢɘɞ əɟɏŬŰɞɠ 

(ɛŮɔŬɚɨŰŮɟɖ ŮəŰŮɗŮɘɛɏɜɖ ŮˊɘűɎɜŮɘŬ)

Â ɈɔɟɎ-ɟŮɡůŰɎ ˊɘɞ ŮɡŬɚɚɞɑɤŰŬ Ŭˊɧ ɧŰɘ ůŰŮɟŮɎ ɛŮ ˊŬɟɧɛɞɘŬ ůɨɜɗŮůɖ 

(ŮɡəɞɚɧŰŮɟɖ ŭɘɎɢɡůɖ ɛɘəɟɞɓɑɤɜ ůŰɞ ɡˊɧůŰɟɤɛŬ)

Â ɄɟɧɓɚɖɛŬ:ɞɛɞɘɧɛɞɟűɖ ɗŮɟɛɘəɐ ŮˊŮɝŮɟɔŬůɑŬ ɐ ɣɨɝɖ ɐ ŬəŰɘɜɞɓɞɚɑŬ 

ůŮ ŰŮɛɎɢɘŬ ŭɘŬűɞɟŮŰɘəɩɜ ɛŮɔŮɗɩɜ! 

ȺɜŭɞɔŮɜŮɑɠ ˊŬɟɎɔɞɜŰŮɠ ŬɜɎˊŰɡɝɖɠ
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1. ŪŮɟɛɞəɟŬůɑŬ
Â ȼ ɗŮɟɛɞəɟŬůɑŬ ŮˊɖɟŮɎɕŮɘ Űɖɜ ŮɜɕɡɛɘəɐŭɟŬůŰɖɟɘɧŰɖŰŬ əŬɘ ɎɟŬ Űɞɜ 
ɛɘəɟɞɓɘŬəɧ ɛŮŰŬɓɞɚɘůɛɧ əŬɘ Űɖɜ ŬɜɎˊŰɡɝɖ(ˊŮɟɑˊɞɡ ɛŮɑɤůɖ/Ŭɨɝɖůɖ 
ŮɜɕɡɛɘəɐɠŮɜŮɟɔɧŰɖŰŬɠɔɘŬ əɎɗŮ ɛŮŰŬŰɧˊɘůɖ Űɖɠ ɗŮɟɛɞəɟŬůɑŬɠ əŬŰɎ 10 C̄)

Â ɇŬ ɛɘəɟɧɓɘŬ ɏɢɞɡɜ ŮɚɎɢɘůŰɖ, ɛɏɔɘůŰɖ əŬɘ ɓɏɚŰɘůŰɖ ɗŮɟɛɞəɟŬůɑŬ 
ŬɜɎˊŰɡɝɖɠ

Â ɄɎɜɤ Ŭˊɧ Űɖɜ ɛɏɔɘůŰɖ Tmax (~10 C̄ > Tmax), ˊɟɞəŬɚŮɑŰŬɘ 
ɗŬɜɎŰɤůɖ

Â ȾɎŰɤ Ŭˊɧ Űɖɜ ŮɚɎɢɘůŰɖ Tmin ˊɟɞəŬɚŮɑŰŬɘ ŬɜŬůŰɞɚɐ ŬɚɚɎ ɧɢɘ 
ɗɎɜŬŰɞɠ (ŮɝŬɑɟŮůɖ: əɎˊɞɘŬ əɨŰŰŬɟŬ ŰɟŬɡɛŬŰɑɕɞɜŰŬɘ əŬŰɎ Űɖɜ ɣɨɝɖ ɐ ɘŭɑɤɠ 
Űɖɜ əŬŰɎɣɡɝɖ əŬɘ ɛˊɞɟŮɑ ɜŬ ɗŬɜŬŰɤɗɞɨɜ

Â ȺɚɎɢɘůŰɖ ɗŮɟɛɞəɟŬůɑŬ ŬɜɎˊŰɡɝɖɠ ɛɘəɟɞɓɘɩɜ: -34 C̄ (ůŰŬ ŰɟɧűɘɛŬ 
ůɡɜɐɗɤɠ ɛɏɢɟɘ -2 C̄)

Â ɀɏɔɘůŰɖ ɗŮɟɛɞəɟŬůɑŬ ŬɜɎˊŰɡɝɖɠ: >100 C̄ (ɗŮɟɛɏɠ ˊɖɔɏɠ) ůŰŬ 
ŰɟɧűɘɛŬ ůɡɜɐɗɤɠ ɛɏɢɟɘ 75-80 C̄

Â ɇŬɝɘɜɧɛɖůɖ ɛ/ɞ ɛŮ ɓɎůɖ Űɘɠ ɗŮɟɛɞəɟŬůɑŮɠ ŬɜɎˊŰɡɝɖɠ:

Â ɊɡɢɟɧűɘɚŬ: 0-20 C̄, optimum 10 C̄ 

Â ɊɡɢɟɧŰɟɞűŬ: 0-30 C̄, optimum 20-25 C̄ 

Â ɀŮůɧűɘɚŬ: 10-45 C̄, optimum 30-40 C̄

Â ŪŮɟɛɧűɘɚŬ: 45-80 C̄, optimum 55-65 C̄ 

ȺɝɤɔŮɜŮɑɠ ˊŬɟɎɔɞɜŰŮɠ ŬɜɎˊŰɡɝɖɠ



25

ȳɟɘŬ ɗŮɟɛɞəɟŬůɘɩɜ ŬɜɎˊŰɡɝɖɠ ɛ/ɞ

ȺɝɤɔŮɜŮɑɠ ˊŬɟɎɔɞɜŰŮɠ ŬɜɎˊŰɡɝɖɠ
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Â ȺˊɑŭɟŬůɖ ɗŮɟɛɞəɟŬůɑŬɠ ůŰɖɜ ɛɘəɟɞɓɘŬəɐ ŬɜɎˊŰɡɝɖ

ȺɝɤɔŮɜŮɑɠ ˊŬɟɎɔɞɜŰŮɠ ŬɜɎˊŰɡɝɖɠ
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Â ɊɡɢɟɧŰɟɞűŬɓŬəŰɐɟɘŬ Űɟɞűɑɛɤɜ:

Pseudomonas, Enterobacter, Moraxella, Acinetobacter, Alcaligenes, Shewanella, 
Aeromonas, Brochothrix, Corynebacterium, Flavobacterium, Psychrobacter, 
Lactobacillus ­əɨɟɘɞɘ ɛɘəɟɞɞɟɔŬɜɘůɛɞɑ Ŭɚɚɞɑɤůɖɠ əŬŰɎ Űɖɜ ɣɨɝɖ; ɊɡɢɟɧŰɟɞűŬ
ˊŬɗɞɔɧɜŬ:Yersinia enterocolitica, Listeria monocytogenes, Clostridium botulinum
type E 

Â ɇŬ ˊŮɟɘůůɧŰŮɟŬ ɓŬəŰɐɟɘŬ ŮɑɜŬɘ ɛŮůɧűɘɚŬ­əɨɟɘɞɘ ůŰɧɢɞɘ Űɖɠ ˊŬůŰŮɟɑɤůɖɠ əŬɘ 
Űɖɠ ɣɨɝɖɠ

Â ŪŮɟɛɧűɘɚŬ ɓŬəŰɐɟɘŬ: Clostridium əŬɘ Bacillus (ůˊɞɟɞɔɧɜŬ) 

Â ŪŮɟɛɞɎɜŰɞɢŬɓŬəŰɐɟɘŬ (ɛɖ ůˊɞɟɞɔɧɜŬ): Streptococcus, Enterococcus, 
Lactobacillus, Micrococcus, Pediococcus, 

Â Ƀɘ ɕɨɛŮɠ əŬɘ ɛɨəɖŰŮɠ ůɡɜɐɗɤɠ ŬɜŬˊŰɨůůɞɜŰŬɘ ɡˊɧ ɣɨɝɖ əŬɘ ɗŬɜŬŰɩɜɞɜŰŬɘ ɛŮ 
ˊŬůŰŮɟɑɤůɖ. ɋůŰɧůɞ ɡˊɎɟɢɞɡɜ əŬɘ  ɗŮɟɛɞɎɜŰɞɢɞɘɛɨəɖŰŮɠ əŬɘ ɕɨɛŮɠ: 
Byssochlamys, Talaromyces, Eupenicillium, Neosartorya (ˊɟɧɓɚɖɛŬ ůŮ 
ˊŬůŰŮɟɘɤɛɏɜɞɡɠ ɢɡɛɞɨɠ əŬɘ əɞɜůɏɟɓŮɠ űɟɞɨŰɤɜ-ɧɝɘɜɤɜ ɚŬɢŬɜɘəɩɜ)

Â ȾŬŰɎ Űɖɜ ɣɨɝɖ ŮˊɘɓɟŬŭɨɜŮŰŬɘ ɖ ŬɜɎˊŰɡɝɖ, əŬɘ ˊɞɚɚɏɠ ŰɞɝɑɜŮɠ ŭŮɜ ˊŬɟɎɔɞɜŰŬɘ 
(ˊ.ɢ. S. aureus toxins)

Â ɆɖɛŮɑɤůɖ: ɖ Ŭɚɚɞɑɤůɖ ůŰɞɡɠ 10C̄ (əŬɘ ɖ ˊɘɗŬɜɧŰɖŰŬ ŬɜɎˊŰɡɝɖɠ əɎˊɞɘɞɡ 
ˊŬɗɞɔɧɜɞɡ) ŮɑɜŬɘ ˊŮɟɑˊɞɡ ŭɨɞ űɞɟɏɠ  Ŭɡɝɖɛɏɜɖ ůŮ ůɢɏůɖ ɛŮ Űɞɡɠ 5 C̄. 
ɆɖɛŬɜŰɘəɧ ˊɟɧɓɚɖɛŬ: ɃɘəɘŬəɎ ɣɡɔŮɑŬ, ɣɡɔŮɑŬ ůɞɡˊŮɟɛɎɟəŮŰ !!!

Â ȷˊŬɟŬɑŰɖŰɖ ɖ ɔɟɐɔɞɟɖ ɣɨɝɖ ɛŮŰɎ Ŭˊɧ əɎɗŮ ɗŮɟɛɘəɐ ŮˊŮɝŮɟɔŬůɑŬ ­Ŭˊɞűɡɔɐ 
ŬɜɎˊŰɡɝɖɠ ɗŮɟɛɧűɘɚɤɜ ɓŬəŰɖɟɑɤɜ

ɆɡɜŰɐɟɖůɖ əɟŮɎŰɤɜ əŬɘ ɔŬɚŬəŰɞəɞɛɘəɩɜ ůŮ 0-4 C̄, űɟɞɨŰɤɜ ɚŬɢŬɜɘəɩɜ ůŮ 5-10 C̄ 

ȺɝɤɔŮɜŮɑɠ ˊŬɟɎɔɞɜŰŮɠ ŬɜɎˊŰɡɝɖɠ
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2. ɆɢŮŰɘəɐ ɡɔɟŬůɑŬ Űɖɠ ŬŰɛɧůűŬɘɟŬɠ (%RH)

Â Ɉɣɖɚɐ ůɢŮŰɘəɐ ɡɔɟŬůɑŬ ŬɡɝɎɜŮɘ Űɖɜ ŮɜŮɟɔɧŰɖŰŬ ɜŮɟɞɨawɘŭɑɤɠ ůŮ 

ɝɖɟɎ ŰɟɧűɘɛŬ­Ŭɚɚɞɑɤůɖ Ŭˊɧ ɛɨəɖŰŮɠ

Â ɀɡəɞŰɞɝɑɜŮɠˊŬɟɎɔɞɜŰŬɘ əŬŰɎ Űɖɜ ŬˊɞɗɐəŮɡůɖ ůɘŰɖɟɩɜ, 

ɕɤɞŰɟɞűɩɜ, ɝɖɟɩɜ əŬɟˊɩɜ əŬɘ ɝɖɟɩɜ űɟɞɨŰɤɜ ůŮ ˊŮɟɘɓɎɚɚɞɜ ɛŮ

ɡɣɖɚɐ %RH

Â ɉɟɖůɘɛɧŰɖŰŬ ɡŭŬŰɞůŰŮɔɞɨɠ ůɡůəŮɡŬůɑŬɠ ɧˊɞɡ ŮɑɜŬɘ ŮűɘəŰɧ, ɏɚŮɔɢɞɠ 

ůɢŮŰɘəɐɠ ɡɔɟŬůɑŬɠəŬɘ ɗŮɟɛɞəɟŬůɑŬɠ ůŮ ŬˊɞɗɐəŮɠ ůɘŰɖɟɩɜ

Â ȳɛɤɠ ɔɘŬ Űɞ ŰɟɧűɘɛŬ ɛŮ ɡɣɖɚɐ ɡɔɟŬůɑŬ (űɟɞɨŰŬ, ɚŬɢŬɜɘəɎ, əɟɏŬɠ) 

ɖ ŬˊɞɗɐəŮɡůɖ ůŮ ɢŬɛɖɚɐ RH ŮˊɘŭɟɎ ŬɟɜɖŰɘəɎ ůŰŬ űɡůɘəɞɢɖɛɘəɎ 

ɢŬɟŬəŰɖɟɘůŰɘəɎ əŬɘ Űɖɜ ɞɘəɞɜɞɛɘəɐ ŬɝɑŬ Űɞɡ ˊɟɞɥɧɜŰɞɠ !

ȺɝɤɔŮɜŮɑɠ ˊŬɟɎɔɞɜŰŮɠ ŬɜɎˊŰɡɝɖɠ
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3. ɆɨɜɗŮůɖ (ɛɑɔɛŬŰɞɠ) ŬŮɟɑɤɜ ůŮ ůɡůəŮɡŬůɑŮɠ əŮɜɞɨ/ɀȷɅ

Â ɆŮ ɛɖ ůɡůəŮɡŬůɛɏɜŬ ŰɟɧűɘɛŬ : 18-21% 02, 0-2%CO2, ~80%N2

Â ȺɚŮɔɢɧɛŮɜɖ ŬŰɛɧůűŬɘɟŬ ŬˊɞɗɐəŮɡůɖɠ (CA storage) :ɔɘŬ űɟɞɨŰŬ-ɚŬɢŬɜɘəɎ: 
~10% CO2­ŮˊɘɓɟŬŭɨɜŮɘ Űɖɜ Ŭɚɚɞɑɤůɖ Ŭˊɧ ɛɨəɖŰŮɠ

Â ɆɡůəŮɡŬůɑŬ ɇɟɞˊɞˊɞɘɖɛɏɜɖɠ ȷŰɛɧůűŬɘɟŬɠ (MAP): ɛɑɔɛŬ ŬŮɟɑɤɜ CO2, N2
(ɐ/əŬɘ 02) ­ŬɜŬůŰɞɚɐ ŬŮɟɧɓɘɤɜ ɛ/ɞ Ŭˊɧ Űɞ CO2, ŬɜŬŮɟɧɓɘŮɠ ůɡɜɗɐəŮɠ

Â ɇɞ CO2ŬɜŬůŰɏɚɚŮɘ  əɡɟɑɤɠ ŰŬ Gram- (ŬɡɝɎɜŮɘ Űɖ ŭɘŬˊŮɟŬŰɧŰɖŬŰɖɠ ɛŮɓɟɎɜɖɠ
Űɞɡɠ), ŬɚɚɎ ɧɢɘ ŰŬ ɔŬɚŬəŰɘəɎ əŬɘ ŰŬ ŬɜŬŮɟɧɓɘŬ (Clostridium)

Â ɇɞ N2ŭŮɜ ˊɟɞəŬɚŮɑ ŬɜŬůŰɞɚɐ , ŬɚɚɎ ŮɑɜŬɘ ŬŭɟŬɜɏɠ əŬɘ ŬɜŰɘəŬɗɘůŰɎ Űɞɜ ɧɔəɞ 
Űɞɡ ɞɝɡɔɧɜɞɡ. 

Â ɇɞ 02ůŮ ɢŬɛɖɚɐ ůɡɔəɏɜŰɟɤůɖ (~5%) ŮɑɜŬɘ ɢɟɐůɘɛɞ ɔɘŬ Űɖɜ ŬɜŬůŰɞɚɐ Űɤɜ 
əɚɤůŰɟɖŭɑɤɜ(əŬɗɩɠ əŬɘ ɔɘŬ Űɖ ŭɘŬŰɐɟɖůɖ Űɞɡ ɢɟɩɛŬŰɞɠ ůŮ ɜɤˊɧ əɟɏŬɠ)

Â ɇɡˊɘəɐ ůɨɜɗŮůɖ ɛɑɔɛŬŰɞɠ ŬŮɟɑɤɜ ɔɘŬ ɜɤˊɧ əɟɏŬɠ:10%CO2 + 5%02 + 85%N2
ɐ20%CO2 + 80%N2­Ůˊɘɛɐəɡɜůɖ ŭɘɎɟəŮɘŬɠ ɕɤɐɠ ɛɏɢɟɘ əŬɘ 30 days ůŰɞɡɠ 
4 C̄

Â ɆɡůəŮɡŬůɑŬ əŮɜɞɨ ˊŮɟɘɏɢŮɘ ɚɑɔɞ ɐ əŬɗɧɚɞɡ ŬɏɟŬ, ŬɜɎɚɞɔŬ ɛŮ Űɞ ɨɣɞɠ Űɞɡ 
əŮɜɞɨ (ɡˊɞˊɑŮůɖ) əŬɘ Űɖ ŭɘŬˊŮɟŬŰɧŰɖŰŬ Űɖɠ ůɡůəŮɡŬůɑŬɠ ůŮ ɞɝɡɔɧɜɞ

Â MɘəɟɞɢɚɤɟɑŭŬŰɟɞűɑɛɤɜ ůŮ ůɡůəŮɡŬůɑŬ vacuum/MAP: LAB, Weissela
viridescens, Brochothrix thermosphacta, Enterococcus, Serratia. ɄɟɧɓɚɖɛŬ: 
Űɡɢɧɜ ŬɜɎˊŰɡɝɖ Clostridium

ȺɝɤɔŮɜŮɑɠ ˊŬɟɎɔɞɜŰŮɠ ŬɜɎˊŰɡɝɖɠ



30

Â ȺˊɑŭɟŬůɖ əŮɜɞɨ/ɀȷɅ ůŮ əɟɏŬɠ ůɡɜŰɖɟɖɛɏɜɞ ůŰɞɡɠ 4 C̄

ȺɝɤɔŮɜŮɑɠ ˊŬɟɎɔɞɜŰŮɠ ŬɜɎˊŰɡɝɖɠ
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ɀȽȾɅɃȸȽɃȿɃũȽȷ ɇɅɃūȽɀɋɁ ɄɃɈ ɄȺɅȽȺɉɃɈɁ ɆɈɁɇȼɅȼɇȽȾȷ

Â ɉɖɛɘəɎ ůɡɜŰɖɟɖŰɘəɎ:  ȷɜŬůŰɞɚɐ ŬɜɎˊŰɡɝɖɠ ɛ/ɞ (ɓŬəŰɖɟɘɞůŰŬŰɘəɎ, ɛɡəɞůŰŬŰɘəɎ) ɐ 

ȾŬŰŬůŰɟɞűɐ ɛ/ɞ (ɓŬəŰɖɟɘɞəŰɧɜŬ, ɛɡəɖŰɞəŰɧɜŬ, ɘɞəŰɧɜŬ, ůˊɞɟɘɞəŰɧɜŬ)

Â ɀɖɢŬɜɘůɛɧɠ ŭɟɎůɖɠ

Â Ʉɟɞůɓɞɚɐ Űɞɡ ɔŮɜŮŰɘəɞɨ ůɡůŰɐɛŬŰɞɠ Űɤɜ ɛ/ɞ (ŬɜŬůŰɞɚɐ ůɨɜɗŮůɖɠ ˊɟɤŰŮɥɜɩɜ, 

RNA,DNA)

Â Ʉɟɞůɓɞɚɐ (ŭɘŬˊŮɟŬŰɧŰɖŰŬ) əɡŰŰŬɟɘəɐɠ ɛŮɛɓɟɎɜɖɠ

Â ȷɜŬůŰɞɚɐ ŭɟɎůɖɠ Ůɜɕɨɛɤɜ (ˊ.ɢ. ɚɧɔɤ ɛŮŰŬɓɞɚɐɠ pH ɐ ɞɝŮɘŭɩůŮɤɜ) 

ȷˊɞŰŮɚŮůɛŬŰɘəɧŰɖŰŬ ŭɟɎůɖɠ ŮɝŬɟŰɎŰŬɘ Ŭˊɧ

Â ɆɡɔəɏɜŰɟɤůɖ əŬɘ ŭɘŬɚɡŰɧŰɖŰŬ ůɡɜŰɖɟɖŰɘəɞɨ

Â Ⱥɑŭɞɠ ɛ/ɞ (ˊɘɞ ŬɜɗŮəŰɘəɎ ŰŬ ůˊɧɟɘŬ ɓŬəŰɖɟɑɤɜ, ɛɡəɐŰɤɜ)

Â Ʉɚɖɗɡůɛɧ ɛ/ɞ

Â ūɎůɖ ŬɜɎˊŰɡɝɖɠ ɛ/ɞ (ŮɡŬɑůɗɖŰɖ ůŰɖ űɎůɖ ɚɞɔŬɟɘɗɛɘəɐɠ ŬɜɎˊŰɡɝɖɠ, ŬɜɗŮəŰɘəɞɑ 

ůŰɖ űɎůɖ ůŰŬůɘɛɧŰɖŰŬɠ)

Â ɇɞ pH əŬɘ ɖ űɡůɘəɐ əŬŰɎůŰŬůɖ Űɞɡ Űɟɞűɑɛɞɡ (  pH =>  ŭɟɎůɖ,  ɡɔɟŬůɑŬɠ =>  ŭɟɎůɖ)

Â ŪŮɟɛɞəɟŬůɑŬ Űɟɞűɑɛɞɡ əŬɘ ɢɟɧɜɞɠ ŭɟɎůɖɠ)
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ȷɜŮˊɘɗɨɛɖŰŮɠ ŭɟɎůŮɘɠ ůɡɜŰɖɟɖŰɘəɩɜ

Â ɀŮɘɤɛɏɜɖ ŭɘŬɚɡŰɧŰɖŰŬ ůŰŬ ŰɟɧűɘɛŬ, ɘŭɑɤɠ Ŭɜ ŭŮɜ ɡˊɎɟɢŮɘ ŬɟəŮŰɐ ɡɔɟŬůɑŬ

Â ȹɡɜɖŰɘəɎ ŮˊɘəɑɜŭɡɜŬ ɔɘŬ Űɖɜ ɡɔŮɑŬ ɛŮŰɎ Ŭˊɧ ɛŬəɟɞɢɟɧɜɘŬ əŬŰŬɜɎɚɤůɖ:  

ɔŬůŰɟŮɜŰŮɟɘəɏɠ ŭɘŬŰŬɟŬɢɏɠ (ɓŮɜɕɞɥəɎɎɚŬŰŬ), ŬɚɚŮɟɔɘɞɔɧɜɞ ɐ ɞɝŮɘŭɤŰɘəɐ ŭɟɎůɖ 

(ɗŮɘɩŭɖ ɎɚŬŰŬ), ɐ əŬɘ əŬɟəɘɜɞɔɧɜɞ ŭɟɎůɖ (ɜɘŰɟɩŭɖ ɎɚŬŰŬ)

Â ɈˊɞɓŬɗɛɑɕɞɡɜ ɢɟɩɛŬ/ɎɟɤɛŬ/ɔŮɨůɖ əɎˊɞɘŮɠ űɞɟɏɠ, ŬɚɚɎ ɛˊɞɟŮɑ əŬɘ ɜŬ 

ůɡɜŭɘŬɛɞɟűɩɜɞɡɜŰɞ ŮˊɘɗɡɛɖŰɧ/ŰŮɚɘəɧ ɢɟɩɛŬ (ɜɘŰɟɩŭɖ ůŮ ŬɚɚŬɜŰɘəɎ, ɗŮɘɩŭɖ ůŮ 

ŮˊŮɝŮɟɔŬůɛɏɜŬ ɚŬɢŬɜɘəɎ, əɟŬůɑ), Űɖɜ ɡűɐ (ɛŬɚɎəɤɛŬ ɡűɐɠ ɚŬɢŬɜɘəɩɜ Ŭˊɧ ŰŬ 

ɗŮɘɩŭɖ ɎɚŬŰŬ) əŬɘ Űɖɜ ɔŮɨůɖ (ɜɘŰɟɩŭɖ ůŰŬ ŬɚɚŬɜŰɘəɎ, ůɞɟɓɘəɎəŬɘ ɗŮɘɩŭɖ ɎɚŬŰŬ ůŮ 

ŮˊŮɝŮɟɔŬůɛɏɜŬ űɡŰɘəɎ ˊɟɞɥɧɜŰŬ)

Â Ʉɟɞůɞɢɐ: ˊɟɏˊŮɘ ɜŬ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɛɧɜɞ ɧŰŬɜ ɞɘ ɡˊɧɚɞɘˊɞɘ ɛɏɗɞŭɞɘ ůɡɜŰɐɟɖůɖɠ 

ŭŮɜ ŮˊŬɟəɞɨɜ!
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ȷɜŰɘɛɘəɟɞɓɘŬəɧűɎůɛŬ ɞɟɔŬɜɘəɩɜ ɞɝɏɤɜ

ʅˎ˄ˍʹˊʹˍʽˁʅ̍ˎʴˁʷ˄ˍˊ˖ˋʹ ҈ ˍˇˎ ʰʵʽʱˋˍʰˍˇˎˇ˅ʷˇˌ ˉˇˎ ʰˉʰʽˍʶʾˍʰɼ̔ˏˊʽʰ ˔ˊʺˋʹ

ɵʇɾɳʅ ɾʇɼɶʆɳʅ ɳɿʆɳʄʁɰɮɼʆΦɰɮɼɹɽɽʁɹ

ʁ˅ʽˁˈ 0.5 0.1 0.05 0.1 ɵˏ˃ʶˌ ʲʰˁˍʺˊʽʰ ˋʶ 

ˋʱ˂ˍʶˌ-ˍˇˎˊˋʾ

ɰʶ˄ʸˇʿˁˈ 0.05 0.1 0.01 0.02 ɵˏ˃ʶˌ-˃ˏˁʹˍʶˌ

ɼʽˍˊʽˁˈ 0.005 0.005 0.005 0.005 ɲˊʱˋʹΣ ˇ˅ʾ˄ʽˋʹ

ɳˋˍʷˊʶˌ ˎʵˊˇ˅ˎ-

ʲʶ˄ʸˇʿˁˇˏ

0.01-0.1 0.02-0.1 0.1-0.2 0.05-0.2 ɳˎˊˏ ˒ʱˋ˃ʰ ˋʶ 

ˇˎʵʶˍΦ ʆˊˈ˒ʽ˃ʰ

ʃˊˇˉʽˇ˄ʽˁˈ 0.2 0.05 0.05 0.1 ɾˏˁʹˍʶˌ ˋʶ ˕˖˃ʾ-

ʱ˂ʶˎˊʰ

ʅˇˊʲʽˁˈ 0.02 0.04 0.01 0.02 ɳˎˊˏ ˒ʱˋ˃ʰ ʵˊʱˋʹˌ 

ʰ˄ʰˋˍˇ˂ʺ ˍˇ˅ʾ˄ʹˌ Cl. 

botulinum

ʊ˖ˋ˒ˇˊʽˁˈ ɾʷˋˇ ˇ˅ʾ˄ʽˋʹˌ

ɱʰ˂ʰˁˍʽˁˈ ɾʷˋˇ ˇ˅ʾ˄ʽˋʹˌ
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Â ɁȽɇɅȽȾȷ ȾȷȽ ɁȽɇɅɋȹȼ ȷȿȷɇȷ

Â ȹɟŬůŰɘəɐ ŬɜŬůŰɞɚɐ ɛ/ɞ (ɓɚŬůŰɘəɩɜ ɛɞɟűɩɜ) əŬɘ ůˊɞɟɑɤɜ ůŮ ɗŮɟɛŬɘɜɧɛŮɜŬ ɐ ɛɖ 

ŰɟɧűɘɛŬ

Â ȷɜŬůŰɞɚɐ ŬɜɎˊŰɡɝɖɠ əŬɘ ˊŬɟŬɔɤɔɐɠ Űɞɝɑɜɖɠ Ŭˊɧ Cl. botulinum

Â ȷɜɗŮəŰɘəɎ ŰŬ ɔŬɚŬəŰɘəɎ ɓŬəŰɐɟɘŬ əŬɘ ɞɘ ůŰŬűɡɚɧəɞəəɞɘ

Â ɆɡɜŭɡŬůɛɧɠ ɛŮ : NaCl, Ŭůəɞɟɓɘəɧ, ɧɝɘɜɞ pH => Ŭɨɝɖůɖ ŭɟŬůŰɘəɧŰɖŰŬɠ

Â ȷɜŬɔɤɔɐ ɜɘŰɟɘəɩɜ ůŮ vɘŰɟɩŭɖŬˊɧ Micrococcus, ɕɨɛŮɠ:  (NO3
-) (NO2

-)

Â ɀɏɔɘůŰɖ ůɡɔəɏɜŰɟɤůɖ ůŮ ŰɟɧűɘɛŬ : NO2
- 200ppm, NO3

- 500ppm

Â ɄɟɧɓɚɖɛŬ : ůɢɖɛŬŰɘůɛɧɠ ɜɘŰɟɞɕŬɛɘɜɩɜ(əŬɟəɘɜɞɔɧɜŮɠ) ɛŮ Űɖ ɗɏɟɛŬɜůɖ
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ɆɃɈȿūȽȹȽȷ

Â SO2, SO3, HSO3
-, ɎɚŬŰŬ ɛŮŰŬɗŮɘɩŭɞɡɠɜŬŰɟɑɞɡ (ɛŮŰŬɛˊɘůɞɡɚűɑŰ), əŰɚ

Â ȷɜŬůŰɞɚɐ ɛɡəɐŰɤɜ (əɡɟɑɤɠ), ɕɡɛɩɜ əŬɘ ɓŬəŰɖɟɑɤɜ ůŮ əɟŬůɑ, ŬɜŬɣɡəŰɘəɎ, ɢɡɛɞɨɠ, 

űɟɞɨŰŬ, ɚŬɢŬɜɘəɎ

Â Maximum 350 ppm SO2ůŮ əɟŬůɘɎ (ȼɄȷ),ůɡɜɐɗɤɠ ɢɟɖůɘɛɞˊɞɘɞɨɜŰŬɘ ɛɏɢɟɘ 150ppm. 

Â ɆŰŬɗŮɟɞˊɞɑɖůɖ ɢɟɩɛŬŰɞɠůŮ ŮˊŮɝŮɟɔŬůɛɏɜŬ ɚŬɢŬɜɘəɎ (ɕɡɛɞɨɛŮɜŬɚŬɢŬɜɘəɎ, 

ŰŮɛŬɢɘůɛɏɜŮɠ ˊŬŰɎŰŮɠ)

Â ȳɢɘ ůŮ əɞɜůŮɟɓɞˊɞɘɖɛɏɜŬ ŰɟɧűɘɛŬ (ˊŬɟŬɔɤɔɐ FeS => ɛŬɨɟɞ ɢɟɩɛŬ-ɑɕɖɛŬ)

Â Ʉɟɞůɞɢɐ ůŰɖ ɢɟɐůɖ : ŭɘŬɓɟɤŰɘəɎ-ŮɟŮɗɘůŰɘəɎ 
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ȺɄɃɂȺȽȹȽȷ (ȷɘɗɡɚŮɜɞɝŮɘŭɘɞ, ɄɟɞˊɡɚŮɜɞɝŮɑŭɘɞ)

Â ȺɡɟŮɑŬ ŬɜŰɘɛɘəɟɞɓɘŬəɐŭɟɎůɖ

Â ȾŬŰɎɚɚɖɚŬ ɔɘŬ ˊɟɞɥɧɜŰŬ ŮɡŬɑůɗɖŰŬ ůŮ ɗɏɟɛŬɜůɖ ɔɘŬ ɝɖɟɎ ŰɟɧűɘɛŬ əŬɘ ɡɚɘəɎ 

ůɡůəŮɡŬůɑŬɠ 

Â ȷɏɟɘŬ ɛɞɟűɐ ïŭɘŮɘůŭɡŰɘəɧŰɖŰŬ

ïŰɞɝɘəɧŰɖŰŬ əŬɘ ŮɑɜŬɘ ŮɨűɚŮəŰŬ

Â ȷˊŬɟŬɑŰɖŰɞɠ ɞ ŬŮɟɘůɛɧɠ (ŮɝɎŰɛɘůɖ ˊɟɘɜ Űɖɜ əŬŰŬɜɎɚɤůɖ Űɤɜ Űɟɞűɑɛɤɜ)

ɃȻɃɁ (Ƀ3)

Â ɀɧɜɞ ŮˊɘűŬɜŮɘŬəɐ ŭɟɎůɖ ïŬˊɞůŰŮɘɟ. ŬɏɟŬ

(ŭɘŬɚɨŮŰŬɘ ůŰɞ H2O) ïŬˊɞůŰŮɘɟ. űɘŬɚɩɜ

ïŬˊɞůŰŮɘɟ. ɜŮɟɞɨ 

Â ȰɜŰɞɜŬ ɞɝŮɘŭɤŰɘəɧ            ŰɎɔɔɘůɛŬ, ɞɝɑɜɘůɖŬŭɟɎɜŮɘŬ Ůɜɕɨɛɤɜ

Â ȷɡɝɖɛɏɜɖ ŭɟŬůŰɘəɧŰɖŰŬ ůŮ     pH,  ToC,  RH ɐ %H2O

ɈɄȺɅɃɂȺȽȹȲɃɇɃɈ ɈȹɅɃũɃɁɃɈ (ȼ202)

Á ȺɡɟŮɑŬ ŬɜŰɘɛɘəɟɞɓɘŬəɐŭɟɎůɖ

Á ɆŮ ɡɔɟɧ ŭɘɎɚɡɛŬ 3-10%, ůŮ ɛŮɔŬɚɨŰŮɟŮɠ ůɡɔəŮɜŰɟɩůŮɘɠ ŮɑɜŬɘ ŮɟŮɗɘůŰɘəɧ əŬɘ ɧɝɘɜɞ

Á ũɘŬ ŬˊɞůŰŮɑɟɤůɖ űɘŬɚɩɜ, ŮɟɔŬɚŮɑɤɜ, ŮˊɘűŬɜŮɘɩɜ
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ANTIBIOTIKA

Â ɁŬŰŬɛɡəɑɜɖ: (Ŭˊɧ Űɞ Streptomyces natalensis) 

ɛɡəɞůŰŬŰɘəɐŭɟɎůɖ (ŰɡɟɘɎ, ŬɚɚŬɜŰɘəɎ)

ŭɘŬɚɡŰɧŰɖŰŬ ůŮ ɜŮɟɧ

ȸȷȾɇȼɅȽɃɆȽɁȺɆ

Â Ɂɘůɑɜɖ: Ŭˊɧ Lactococcus lactis

ŭɟŬ ŮɜɎɜŰɘŬ ůŮ Gram+əɡɟɑɤɠ (ɧɢɘ ɕɡɛɞɛɨəɖŰŮɠ), ɧˊɤɠ Űɞ C. botulinum

ŬɜɗŮəŰɘəɐ ůŮ ɗɏɟɛŬɜůɖ ïəŬŰɎɚɚɖɚɞɠ ůɡɜŭɡŬůɛɧɠ ɢɟɐůɖ ůŮ 

əɞɜůɏɟɓŮɠ ɚŬɢŬɜɘəɩɜ (pH > 4.6) əŬɘ ɛŬɚŬəɎ ŰɡɟɘɎ, ɛˊɨɟŬ əŬɘ əɟŬůɘɎ

Â ȾɞɡɟɓŬůɑɜɖ(curvacin): Ŭˊɧ Lactobacillus curvatus

ȹɟɎůɖ ŮɜɎɜŰɘŬ ůŮ Listeria monocytogenes əŬɘ ɎɚɚŬ Gram+ ˊŬɗɞɔɧɜŬ (ˊ.ɢ. 

Clostridium) əŬɘ ŬɚɚɞɘɞɔɧɜŬ(ˊ.ɢ. Brochothrix)

Â ɄŮŭɘɞůɑɜŮɠ(pediocin): ȷˊɧ Pediococcus acidilactici, P. pentosaceus

ȹɟɎůɖ ŮɜɎɜŰɘŬ ůŮ Listeria monocytogenes əŬɘ ɎɚɚŬ Gram+ ˊŬɗɞɔɧɜŬ( .́ɢ. 

Clostridium) əŬɘ ŬɚɚɞɘɞɔɧɜŬ( .́ɢ. Brochothrix)
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ūɈɆȽȾȺɆ ȷɁɇȽɀȽȾɅɃȸȽȷȾȺɆɃɈɆȽȺɆ

ü ūŬɘɜɞɚɘəɏɠɞɡůɑŮɠ, űɚŬɓɞɜɞŮɘŭɐ(ůŮ ˊɘəɟɎ-ůŰɡűɎ űɡŰɘəɎ ˊɟɞɥɧɜŰŬ-Ůɚɘɏɠ, 
ůŰɏɛűɡɚŬ, əŬűɏ, űɚɞɘɧɠ űɟɞɨŰɤɜ-ɚŬɢŬɜɘəɩɜ)

ü ȷɘɗɏɟɘŬ ɏɚŬɘŬ

ü ȿɞɘˊɎ űɡŰɘəɎ ŮəɢɡɚɑůɛŬŰŬ

ü ȰɜɕɡɛŬ (ɚɡɕɞɕɨɛɖ, ɡˊŮɟɞɝŮɘŭɎůɖ, ɚŬəŰɞűŮɟɟɑɜɖ, əɚˊ) 

ɀɏŰɟɘŬ ŭɟɎůɖ, əŬŰɎɚɚɖɚŬ ɔɘŬ ůɡɜŭɡŬůŰɘəɐ ŭɟɎůɖ ɛŮ ɎɚɚŮɠ ɐˊɘŮɠ ŬɜŰɘɛɘəɟɞɓɘŬəɏɠ
ɞɡůɑŮɠ (hurdle technology)
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ɀɘəɟɞɓɘɞɚɞɔɑŬ ɇɟɞűɑɛɤɜ

ɀȽȾɅɃȸȽɃȿɃũȽȷ ɇɅɃūȽɀɋɁ ɄɃɈ ɆɈɁɇȼɅɃɈɁɇȷȽ ɀȺ ɊɈɂȼ/ȾȷɇȷɊɈɂȼ

Â Ɋɨɝɖ => ŮˊɘɓɟɎŭɡɜůɖ ɛŮŰŬɓɞɚɘůɛɞɨ => ˊŬɟɎŰŬůɖ ůɡɜŰɐɟɖůɖɠ ɛɏůɤ Űɖɠ 

ɛŮɑɤůɖɠ ɟɡɗɛɞɨ ŬɜɎˊŰɡɝɖɠ ɛ/ɞ əŬɘ ŭɟɎůɖɠ Ůɜɕɨɛɤɜ

ȾŬŰɎɣɡɝɖ => ŬŭɟŬɜɞˊɞɑɖůɖ ɛɘəɟɞɞɟɔŬɜɘůɛɩɜ (ɧɢɘ Ůɜɕɨɛɤɜ),ŰɟŬɡɛŬŰɘůɛɧɠ əɡŰŰɎɟɤɜ, 

ɛŮŰŬɓɞɚɐ ɡűɐɠ Űɟɞűɑɛɤɜ

Â Ɋɡɢɟɧűɘɚɞɘ ɛ/ɞ : ŬɜɎˊŰɡɝɖ ůŮ (-2) ɏɤɠ 20ɞC (ŮɝŬɘɟɏůŮɘɠ : ɓŬəŰ. -20ɞC, 12oC, ɛɡəɖŰ. -12ɞC, 

ɕɨɛŮɠ -18ɞC,-34oC

Â ɊɡɢɟɧŰɟɞűɞɘɛ/ɞ : ŬɜɎˊŰɡɝɖ 0-7ɞC
ʌˎ˔ˊˈˍˊˇ˒ʰGram- ʌˎ˔ˊˈˍˊˇ˒ʰGram+

Pseudomonas Brochothrix

Shewanalla Carnobacterium

Vibrio Enterococcus

Acinetobacter Bacillus

Aeromonas Clostridium

Alteromonas Lactococcus

Enterobacter Lactobacillus

Erwinia Listeria

Flavobacterium Micrococcus

Moraxella Vagococcus

Psychrobacter

Serratia

ʌˎ˔ˊˇˍˊˇ˒ˇʽ

˃ˏˁʹˍʶˌ 

ό˃ˇˏ˔˂ʶˌύ

ʌˎ˔ˊˈˍˊˇ˒ʶˌ

ɵˏ˃ʶˌ 

Penicillium Debaryomyces

Mucor Candida 

Cladosporium Rhodotorula

Botrytis

Geotrichum
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ɀɘəɟɞɓɘɞɚɞɔɑŬ ɇɟɞűɑɛɤɜ

ɄŬɟɎɔɞɜŰŮɠ ˊɞɡ ŮˊɖɟŮɎɕɞɡɜ Űɖɜ ŮɚɎɢɘůŰɖ ɗŮɟɛɞəɟŬůɑŬ ŬɜɎˊŰɡɝɖɠ

Â ȹɘŬɗɏůɘɛŬ ɗɟŮˊŰɘəɎ ůɡůŰŬŰɘəɎ (ɏɚɚŮɘɣɖ ɗɟŮˊŰɘəɩɜ ɞɡůɘɩɜ ŬɡɝɎɜŮɘ Űɖɜ ŮɚɎɢɘůŰɖ 

ɗŮɟɛɞəɟŬůɑŬ ŬɜɎˊŰɡɝɖɠ) 

Â aw: ɛŮɑɤůɖ aw ŬɡɝɎɜŮɘ Űɖɜ ŮɚɎɢɘůŰɖ ɗŮɟɛɞəɟŬůɑŬ ŬɜɎˊŰɡɝɖɠ).                                

ȺɝŬɑɟŮůɖ : Ŭɚɧűɘɚɞɘɛ/ɞ)

Â pH: ɛŮɑɤůɖ pH ŬɡɝɎɜŮɘ Űɖɜ ŮɚɎɢɘůŰɖ ɗŮɟɛɞəɟŬůɑŬ ŬɜɎˊŰɡɝɖɠ 

Â ūɡůɘɞɚɞɔɘəɐ əŬŰɎůŰŬůɖ Űɤɜ əɡŰŰɎɟɤɜ (ŬɜɎɚɞɔŬ ɛŮ Űɞ Ŭɜ ŮɑɜŬɘ ůŮ űɎůɖ ŬɜɎˊŰɡɝɖɠ ɐ 

ůŰŬůɘɛɧŰɖŰŬɠ, ŰɟŬɡɛŬŰɘůɛɏɜŬ ɐ ɧɢɘ, Ŭɜ ɡˊɎɟɢŮɘ ůɡɜŭɡŬůɛɧɠ ɛŮ 

ɗɏɟɛŬɜůɖ/ŬəŰɘɜɞɓɞɚɑŬ)

ȺɄȽȹɅȷɆȼ ɊɈɂȼɆ ɆȺ ɀ/Ƀ

Â ŮˊɘɓɟɎŭɡɜůɖ ɐ əŬɘ ŬɜŬůŰɞɚɐ ɛŮŰŬɓɞɚɘůɛɞɨ, ɎɟŬ Ůˊɘɛɐəɡɜůɖ ˊŮɟɘɧŭɞɡ 

ˊɟɞůŬɟɛɞɔɐɠ (ŰŮɑɜŮɘ ůŰɞ Ð)

Â Ɉˊɧ ůɡɜɗɐəŮɠ ɣɨɝɖɠ : ɛŮɔŬɚɨŰŮɟɖ ŬɜŬɚɞɔɑŬ ɣɡɢɟɧŰɟɞűɤɜɛ/ɞ ůŰɘɠ ɣɡɢɟɏɠ ɢɩɟŮɠ 

(ŬɚɚɎ əŬɘ  ɢŬɛɖɚɧŰŮɟɖ  Ƀɀɉ)
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ɀɘəɟɞɓɘɞɚɞɔɑŬ ɇɟɞűɑɛɤɜ
ȷɜɎˊŰɡɝɖ ŬŮɟɧɓɘɤɜ ɓŬəŰɖɟɑɤɜ (Ƀɀɉ) ůŮ ɓɞŭɘɜɧ əɟɏŬɠ ɡˊɧ ŭɘŬűɞɟŮŰɘəɏɠ ɗŮɟɛɞəɟŬůɑŮɠ Ŭˊɧɣɡɝɖɠ

ȺˊɑŭɟŬůɖ ɗŮɟɛɞəɟŬůɑŬɠ ůŰɞ ɟɡɗɛɧ ŬɜɎˊŰɡɝɖɠ ɛŮůɧűɘɚɤɜɛɘəɟɞɞɟɔŬɜɘůɛɩɜ

ȺˊɑŭɟŬůɖ ɗŮɟɛɞəɟŬůɑŬɠ ůŰɖ ůɡɜŰɐɟɖůɖ 
ɚŬɢŬɜɘəɩɜ
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ɀɘəɟɞɓɘɞɚɞɔɑŬ ɇɟɞűɑɛɤɜ
ȺɚɎɢɘůŰŮɠ ɓɏɚŰɘůŰŮɠ əŬɘ ɛɏɔɘůŰŮɠ ɗŮɟɛɞəɟŬůɑŮɠ ŬɜɎˊŰɡɝɖɠ ˊŬɗɞɔɧɜɤɜ ɓŬəŰɖɟɑɤɜ
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ɀɘəɟɞɓɘɞɚɞɔɑŬ ɇɟɞűɑɛɤɜ
ɀŮŰŬɓɞɚɐ Űɞɡ ɢɟɧɜɞɡ ɔŮɜŮɎɠ ŬɜɎɚɞɔŬ ɛŮ Űɖ ɗŮɟɛɞəɟŬůɑŬ ŬɜɎˊŰɡɝɖɠ

ɾʽˁˊˇˇˊʴʰ˄ʽˁˇʾʵʶʾˁˍʶˌ ˋʶ ˍˊˈ˒ʽ˃ʰ ˎˉˈ ˕ˏ˅ʹ

E. coli 8 ̫ ˖ˌ 10

Klebsiella sp., Enterobacter sp. 0

Enterococcus faecalis 0
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ɀɘəɟɞɓɘɞɚɞɔɑŬ ɇɟɞűɑɛɤɜ

ȺˊɑŭɟŬůɖ əŬŰɎɣɡɝɖɠ ŬɜɎˊŰɡɝɖ ɛɘəɟɞɓɑɤɜ

Â ɄɎɔɤɛŬ ɜŮɟɞɨ, ŭɘɧɔəɤůɖəɡŰŰɎɟɤɜ əŬɘ ɏɜŰɞɜɞɠ ŰɟŬɡɛŬŰɘůɛɧɠ əɡŰŰɎɟɤɜ (əɎˊɞɘŬ 

əɨŰŰŬɟŬ ˊŮɗŬɑɜɞɡɜ)

Â ɆŰŬɛŬŰɎŮɘ ŮɜŰŮɚɩɠ ɞ ɛŮŰŬɓɞɚɘůɛɧɠ ůŮ ɗŮɟɛɞəɟŬůɑŮɠ <-5ÁC

Â ɀŮɘɩɜŮŰŬɘ ůɖɛŬɜŰɘəɎ ɖ ŮɜŮɟɔɧŰɖŰŬɜŮɟɞɨ (ɞůɛɤŰɘəɧ ůɞə)

Â ɊɡɢɟɧŰɟɞűŬˊŬɗɞɔɧɜŬ ˊɞɡ ŬɜŬˊŰɨůůɞɜŰŬɘ ůŰɞɡɠ -2 ɏɤɠ 0ÁC: Yersinia

enterocolytica, Listeria monocytogenes
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ɀɘəɟɞɓɘɞɚɞɔɑŬ ɇɟɞűɑɛɤɜ
ɆɡɜŰɐɟɖůɖ Űɟɞűɑɛɤɜ ɡˊɧ əŬŰɎɣɡɝɖ(-20ÁC): ŭŮɜ ɡˊɎɟɢŮɘ ɛɘəɟɞɓɘɞɚɞɔɘəɐ Ŭɚɚɞɑɤůɖ, ˊŬɟɎ ɛɧɜɞ Ůɜɕɡɛɘəɐ

(ɚɘˊɧɚɡůɖ, ˊɟɤŰŮɧɚɡůɖ, ɞɝŮɑŭɤůɖ ɢɟɩɛŬŰɞɠ)

ȸŬɗŮɘɎ əŬŰɎɣɡɝɖ (-40 ɏɤɠ -80ÁC): ŭŮɜ ɡˊɎɟɢŮɘ ŮɜɕɡɛɘəɐŭɟɎůɖ, ɞɨŰŮ Ŭɚɚɞɑɤůɖ Űɞɡ DNA

(əŬɚɨŰŮɟɖ ɛɏɗɞŭɞɠ ɔɘŬ ůɡɜŰɐɟɖůɖ ɛɘəɟɞɞɟɔŬɜɘůɛɩɜ)

Ʌɡɗɛɧɠ əŬŰɎɣɡɝɖɠ: ˊɞɚɨ Ŭɟɔɧɠ ɟɡɗɛɧɠ (<1Á/min) ŰɟŬɡɛŬŰɑɕŮɘ/ɗŬɜŬŰɩɜŮɘ ˊŮɟɘůůɧŰŮɟŬ əɨŰŰŬɟŬ 

(ŭɖɛɘɞɡɟɔɑŬ ɛŮɔɎɚɤɜ ˊŬɔɞəɟɡůŰɎɚɚɤɜ ŮɝɤəɡŰŰŬɟɘəɎəŬɘ ɛŮɔɎɚɞɠ ɢɟɧɜɞɠ ɏəɗŮůɖɠ ůŮ ɡɣɖɚɐ 

ɞůɛɤŰɘəɐ ˊɑŮůɖ) ŬˊôɧŰɘɞ ŰŬɢɨɠ ɟɡɗɛɧɠ əŬŰɎɣɡɝɖɠ (5-10Á/min)

ȾɟɡɞˊɟɞůŰŬŰŮɡŰɘəɏɠɞɡůɑŮɠ ˊɞɡ ɓɞɖɗɞɨɜ Űɖɜ 

Ůˊɘɓɑɤůɖ ɛɘəɟɞɞɟɔŬɜɘůɛɩɜ ůŰɖɜ əŬŰɎɣɡɝɖ:

- ɔɚɡəŮɟɧɚɖ, 

- ɔɚɞɡŰŬɛɘɜɘəɧɜɎŰɟɘɞ

- ůŬəɢŬɟɧɕɖ, ůɞɟɓɘŰɧɚɖ, ŭŮɝŰɟɎɜŮɠ
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ɀɘəɟɞɓɘɞɚɞɔɑŬ ɇɟɞűɑɛɤɜ

ȹɘɎɟəŮɘŬ ůɡɜŰɐɟɖůɖɠ Űɟɞűɑɛɤɜ ɡˊɧ əŬŰɎɣɡɝɖ
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ɀɘəɟɞɓɘɞɚɞɔɑŬ ɇɟɞűɑɛɤɜ

ɆɡɜŰɐɟɖůɖ Űɟɞűɑɛɤɜ ɛŮ ɗŮɟɛɘəɏɠ ŮˊŮɝŮɟɔŬůɑŮɠ

ȷ. ɄŬůŰŮɟɑɤůɖ: ůəɞŰɩɜŮɘ ŰŬ ɛɖ ůˊɞɟɞɔɧɜŬ ˊŬɗɞɔɧɜŬ ɓŬəŰɐɟɘŬ, əŬɘ ŰŬ 

ɣɡɢɟɧűɘɚŬ, ɣɡɢɟɧŰɟɞűŬəŬɘ ŰŬ ˊŮɟɘůůɧŰŮɟŬ ɛŮůɧűɘɚŬɓŬəŰɐɟɘŬ, əŬɗɩɠ əŬɘ 

ɕɨɛŮɠ, ɛɨəɖŰŮɠ, ɘɞɨɠ ˊŬɟɎůɘŰŬ. 

Ʉɟɞůɞɢɐ: ŭŮɜ ůəɞŰɩɜŮɘ ɗŮɟɛɧűɘɚŬ (ˊ.ɢ. Streptococcus thermophillus) əŬɘ 

ůˊɞɟɞɔɧɜŬ (Bacillus, Clostridium)

- ɉŬɛɖɚɐ ˊŬůŰŮɟɑɤůɖ: 65x20ô (ɓɟŬŭŮɑŬ) ɐ 72 ÁCx 15ôô (ŰŬɢŮɑŬ) ɔɘŬ ɔɎɚŬ ɐ 70-72 ÁC 

x 2ô(ɔɘŬ ŬɚɚŬɜŰɘəɎ), 

- Ɉɣɖɚɐ ˊŬůŰŮɟɑɤůɖ: 115-135ÁC x 1-15ôô (UHT ɔɎɚŬ)

ȸ. ȷˊɞůŰŮɑɟɤůɖ (121ÁC x 15ô) ɐ ɘůɞŭɨɜŬɛɖ ɛŮɑɤůɖ əŬŰɎ 12D ůŰŬ ůˊɧɟɘŬ Űɞɡ C. 

botulinum (ɛŮɑɤůɖ Ŭˊɧ 10^12  cfu/g ůŮ 10^0= 1 cfu/g 

(ɐ Ŭɜ ɏɢɞɡɛŮ Ŭɟɢɘəɧ ˊɚɖɗɡůɛɧ 10^6 cfu/g, ŰɧŰŮ ɛŮŰɎ Űɖɜ ŬˊɞůŰŮɑɟɤůɖ ɡˊɎɟɢŮɘ 

ˊɘɗŬɜɧŰɖŰŬ ɜŬ ɏɢɞɡɛŮ 1cfu/1.000.000 g, ɐ 1 cfu/1000 əɞɜůɏɟɓŮɠ Űɞɡ 1kg

(ɐ Ŭɜ ɏɢɞɡɛŮ Ŭɟɢɘəɧ ˊɚɖɗɡůɛɧ 10^3 cfu/g, ŰɧŰŮ ɛŮ ɛŮɑɤůɖ 12D ɗŬ ɏɢɞɡɛŮ 

1cfu/1.000.000.000 g, ɐ 1cfu/1.000.000 əɞɜůɏɟɓŮɠ Űɞɡ 1kg)

ũ. Blanching (ɕŮɛɎŰɘůɛŬ): 55-65ÁC ɔɘŬ ɚɑɔŬ ɚŮˊŰɎ (ŬŭɟŬɜɞˊɞɑɖůɖ Ůɜɕɨɛɤɜ ůŮ 

ɛŬɚŬəɎ/űɡɚɚɩŭɖ ɚŬɢŬɜɘəŬˊɟɘɜ Űɖɜ əŬŰɎɣɡɝɖ)
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ɀɘəɟɞɓɘɞɚɞɔɑŬ ɇɟɞűɑɛɤɜ
ɀȽȾɅɃȸȽɃȿɃũȽȷ ŪȺɅɀȽȾȷ ȺɄȺɂȺɅũȷɆɀȺɁɋɁ ɇɅɃūȽɀɋɁ

Â ŪɏɟɛŬɜůɖ əɡŰŰɎɟɤɜ ɛ/ɞ Ŭˊɞɘəɞŭɧɛɖůɖ ˊɟɤŰŮɥɜɩɜ, DNA, RNA əŬɘ ŬŭɟŬɜɞˊɞɑɖůɖ Ůɜɕɨɛɤɜ ɗɎɜŬŰɞɠ ɛ

Â ȾŬɛˊɨɚŮɠ əŬŰŬůŰɟɞűɐɠ ɛ/ɩɜ: D values, Z values

Â TɘɛɐD: ɢɟɧɜɞɠ ɗŮɟɛɘəɐɠ ŮˊŮɝŮɟɔŬůɑŬ ˊɞɡ ɢɟŮɘɎɕŮŰŬɘ ɔɘŬ ɜŬ ˊŮŰɨɢɞɡɛŮ ɛŮɑɤůɖ  əŬŰɎ 1log 

(ɡˊɞŭŮəŬˊɚŬůɘŬůɛɧɠ) ůŰɞɜ ˊɚɖɗɡůɛɧ ɛ/ɩɜůŮ ɛɘŬ ůɡɔəŮəɟɘɛɏɜɖ ɗoC. Ɉɣɖɚɧ D        ɡɣɖɚɐ ɗŮɟɛɞŬɜŰɞɢɐ

Â TɘɛɐȻ: ɖ ɗŮɟɛɞəɟŬůɘŬəɐ ŭɘŬűɞɟɎ (Ŭɨɝɖůɖ/ɛŮɑɤůɖ ɗŮɟɛɞəɟŬůɑŬɠ) ˊɞɡ ɢɟŮɘɎɕŮŰŬɘ ɔɘŬ ɜŬ ŬɚɚɎɝŮɘ əŬŰɎ 10 

űɞɟɏɠ (ɜŬ ɛŮɘɤɗŮɑ ɐ ɜŬ ŬɡɝɖɗŮɑ ŬɜŰɑůŰɞɘɢŬ)  ɖ Űɘɛɐ D. Ɉɣɖɚɧ ȻɢŬɛɖɚɐ ɗŮɟɛɞŬɜŰɞɢɐ
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ɀɘəɟɞɓɘɞɚɞɔɑŬ ɇɟɞűɑɛɤɜ
ɀȽȾɅɃȸȽɃȿɃũȽȷ ŪȺɅɀȽȾȷ ȺɄȺɂȺɅũȷɆɀȺɁɋɁ ɇɅɃūȽɀɋɁ

Â D values, Z values, F values

Â ɇɘɛɐ F: ɞ ɢɟɧɜɞɠ ˊɞɡ ɢɟŮɘɎɕŮŰŬɘ ɩůŰŮ ɜŬ ɛŮɘɤɗŮɑ ɞ Ŭɟɢɘəɧɠ ˊɚɖɗɡůɛɧɠ ɛɘəɟɞɓɑɤɜ əŬŰɎ ɏɜŬ ˊɞůɧ ůŮ ɛɘŬ 

ůɡɔəŮəɟɘɛɏɜɖ ɗŮɟɛɞəɟŬůɑŬ əŬɘ ŮɝŬɟŰɎŰŬɘ Ŭˊɧ Űɖɜ ɟɡɗɛɧ ɗŬɜɎŰɤůɖɠ (Lethal rate vs processing time)

Â Ʌɡɗɛɧɠ ɗŬɜɎŰɤůɖɠ (lethal rate) = Lethal rate = 10 (T-Tr)/z

Â YˊɞɚɞɔɘůɛɧɠF values: http://www.dairyscience.info/lethalcomp.aspx

http://www.dairyscience.info/lethalcomp.aspx
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ɀɘəɟɞɓɘɞɚɞɔɑŬ ɇɟɞűɑɛɤɜ
ɀȽȾɅɃȸȽɃȿɃũȽȷ ŪȺɅɀȽȾȷ ȺɄȺɂȺɅũȷɆɀȺɁɋɁ ɇɅɃūȽɀɋɁ

ɄŬɟɎɔɞɜŰŮɠ ˊɞɡ ŮˊɖɟŮɎɕɞɡɜ Űɖɜ ɗŮɟɛɞŬɜɗŮəŰɘəɧŰɖŰŬɛ/ɞ 

Â ɉɟɧɜɞɠ əŬɘ ɗŮɟɛɞəɟŬůɑŬ ɗɏɟɛŬɜůɖɠ

Â ȷɟɘɗɛɧɠ ɛ/ɞ, ůɡůůɤɛŬŰɩɛŬŰŬ (ɡɣɖɚɧɠ Ŭɟɘɗɛɞɠɐ ůɡůůɤɛɎŰɤɛŬ         ɛŮɔŬɚɨŰŮɟɖ ɗŮɟɛɞŬɜɗŮəŰɘəɧŰɖŰŬ

Â Ⱥɑŭɞɠ ɛ/ɞ (ɣɡɢɟɧűɘɚŬ < ɣɡɢɟɧŰɟɞűŬ< ɛŮůɧűɘɚŬ< ɗŮɟɛɧűɘɚŬ < ůˊɧɟɘŬ)

ɕɨɛŮɠ ɛɨəɖŰŮɠ ɘɞɑ

50-60ɞC x 10-15ô                           60oC x 5-10ô 60-70oC

Â ɀɞɟűɞɚɞɔɑŬ (əɧəəɞɘ-ɟŬɓŭɘɎ) 

Â ūɎůɖ ŬɜɎˊŰɡɝɖɠ (ŮɡŬɑůɗɖŰŬ əŬŰɎ Űɖ űɎůɖ log phase) 

Â pH (ŮűŬɟɛɞɔɐ ůŮ ɧɝɘɜŬ ŰɟɧűɘɛŬ ˊɞɡ ŬˊŬɘŰɞɨɜ ɢŬɛɖɚɧŰŮɟɖ ɗɏɟɛŬɜůɖ), ( ɞɟɔŬɜɘəɎ ɞɝɏŬ ˊɘɞ ŬˊɞŰŮɚŮůɛŬŰɘəɎ)

Â aw ( ɢŬɛɖɚɐaw ɡɣɖɚɐŮˊɘɓɑɤůɖ)

Â ɆɨɜɗŮůɖ ˊɟɞɥɧɜŰɞɠ: ůɎəɢŬɟŬ, ɚɑˊɖ, ˊɟɤŰŮȶɜŮɠ ŬɡɝɎɜɞɡɜ Űɖɜ ɗŮɟɛɞŬɜŰɞɢɐ

Â Ʉɟɞůɗɐəɖ ůɡɜŰɖɟɖŰɘəɩɜ (ɜɘŰɟɤŭɩɜ) əŬɘ ɜɘůɑɜɖɠˊɟɞəŬɚɞɨɜ ŬɜŬůŰɞɚɐ ůˊɞɟɑɤɜ

Â ɄɎɢɞɠ əŬɘ ůɢɐɛŬ Űɟɞűɑɛɞɡ əŬɘ Ůɑŭɞɠ ɗɏɟɛŬɜůɖɠ

Â Ɉɚɘəɧ ůɡůəŮɡŬůɑŬɠ 

Â Ʌɧɚɞɠ ŬůɓŮůŰɑɞɡ ůŰŬ ůˊɧɟɘŬ  (ŬɡɝɎɜŮɘ ɗŮɟɛɞŬɜŰɞɢɐ)

Â ŪŮɟɛɞəɟŬůɑŬ ŮˊɩŬůɖɠ Űɟɞűɑɛɤɜ 
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ɀɘəɟɞɓɘɞɚɞɔɑŬ ɇɟɞűɑɛɤɜ

ɾʽˁˊˇˇˊʴʰ˄ʽˋ˃ˈˌ  ʇˉˈˋˍˊ˖˃ʰ  ɸʶˊ˃ˇˁˊʰˋʾʰ όˇC) D-ˍʽ˃ʺ όmin) 

ɰ˂ʰˋˍʽˁʱ ˁˏˍˍʰˊʰ    

Salmomnella 
senftenberg 775W 

ɼˊʷ˃ʰ 
ˁˇˍˈˉˇˎ˂ˇ ˃ʶ ˋʱ˂ˍˋʰ 

60 
60 

11.3 
9.6 

Salmonella manhattan ɼˊʷ˃ʰ 
ˁˇˍˈˉˇˎ˂ˇ ˃ʶ ˋʱ˂ˍˋʰ 

60 
60 

2.4 
0.4 

Staphylococcus aureus  ɼˊʷ˃ʰ 
ˁˇˍˈˉˇˎ˂ˇ ˃ʶ ˋʱ˂ˍˋʰ 

60 
60 

7.7-7.8 
5.2-5.4 

Escherichia coli ɿ˖ˉˈ ʴʱ˂ʰ 
ɾʾʴ˃ʰ ˉʰʴ˖ˍˇˏ 

57.3 
57.3 

1.3 
5.1 

ʅˉˈˊʽʰ     

Aspergillus flavus  ʊ˖ˋ˒ˇˊʽˁˈ 
ˊˎʻ˃ʽˋˍʽˁˈ 
ʵʽʱ˂ˎ˃ʰ pH 7.0 

50 
55 

16.2 
3.1 

Clostridium botulinum 
ˍˏˉˇˌ ɮ  
 
 
 
 
 
ˍˏˉˇˌ ɰ 
ˍˏˉˇˌ ɳ 

ʊ˖ˋ˒ˇˊʽˁˈ 
ˊˎʻ˃ʽˋˍʽˁˈ 
ʵʽʱ˂ˎ˃ʰ pH 7.0 
 
 
ʋˎ˃ˈˌ ˍˇ˃ʱˍʰˌ pH 4.2 
 
 
 
˒˖ˋ˒ˇˊʽˁˈ 
ˊˎʻ˃ʽˋˍʽˁˈ 
ʵʽʱ˂ˎ˃ʰ pH 7.0 

104.4 
110.0 
115.6 
121 

104.4 
110.0 
115.6 
110.0 
70.0 
80.0 

17.6 
4.4 
1.3 

0.2-0.4 
6.0 
1.6 
0.4 
0.7 

29.3-37.5 
0.4-3.3 

Bacillus 
stearothermophilus 

ɿʶˊˈ  
4% NaCl 
ˊˎʻ˃ʽˋˍʽˁˈ ʵʽʱ˂ˎ˃ʰ 
pH 7.0 
ˊˎʻ˃ʽˋˍʽˁˈ ʵʽʱ˂ˎ˃ʰ 
pH 7.0 

115.0 
115.0 

 
115.0 

 
115.0 

17.5-18.3 
11.3-12.7 

 
9.2-11.3 

 
4.2 

 

D-Űɘɛɏɠ ŭɘŬűɧɟɤɜ 

ɛɘəɟɞɞɟɔŬɜɘůɛɩɜ (Banwart, 

1981)
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ɀɘəɟɞɓɘɞɚɞɔɑŬ ɇɟɞűɑɛɤɜ

ȾɃɁɆȺɅȸɃɄɃȽȼɀȺɁȷ ɇɅɃūȽɀȷ

Â Ⱥɛˊɞɟɘəɐ ŬˊɞůŰŮɑɟɤůɖ (ˊɚɐɟɖɠ ŬˊɞůŰŮɑɟɤůɖ): ȾŬŰŬůŰɟɞűɐ ˊŬɗɞɔɧɜɤɜ əŬɘ ɗŮɟɛɧűɘɚɤɜ, 

ȾŬŰŬůŰɟɞűɐ ůˊɞɟɑɤɜ

Â ũɘŬ ŬɜŬůŰɞɚɐ ŬɜɎˊŰɡɝɖɠ əŬŰɎ Űɖɜ ůɡɜŰɐɟɖůɖ: ɢŬɛɖɚɧ pH,  ɗɞC, ɡɔɟŬůɑŬ, Ŭˊɞűɡɔɐ ŭɘŬɟɟɞɩɜ, 

ˊɚɨůɘɛɞ űɟɞɨŰɤɜ-ɚŬɢŬɜɘəɩɜ ˊɟɘɜ Űɖɜ əɞɜůŮɟɓɞˊɞɑɖůɖ

ȷ) ɉŬɛɖɚɐɠ ɞɝɨŰɖŰŬɠ əɞɜůŮɟɓɞˊɞɘɖɛɏɜŬ ŰɟɧűɘɛŬ (pH>4.6) 121C x 15ô /ȺˊŮɝŮɟɔŬůɑŬ 12-D

ɔɘŬ Cl. botulinum

(ŮɝŬɑɟŮůɖ ˊɟɞɥɧɜŰŬ ɛŮ ůɡɜŰɖɟɖŰɘəɎ ɐ ɛŮ  ɢŬɛɖɚɐ aw)

ȷɚɚɞɘɩůŮɘɠ: ůˊɧɟɘŬ, Bacillus, Clostridium ɚɧɔɤ ŬɜŮˊŬɟəɞɨɠ ŬˊɞůŰŮɑɟɤůɖɠ, ɐ ɛɖ ůˊɞɟɞɔɧɜŬ

ɚɧɔɤ ŬɜŮˊŬɟəɏɠ ůűɟɎɔɘůɛŬ əɞɜůŮɟɓɩɜ (ˊ.ɢ. ɛɧɚɡɜůɖ Ŭˊɧ Űɞ ɜŮɟɧ ˊɚɡůɑɛŬŰɞɠ Űɤɜ 

əɞɜůŮɟɓɩɜ)

ȸ) ȳɝɘɜŬ əɞɜůŮɟɓɞˊɞɘɖɛɏɜŬ ŰɟɧűɘɛŬ (pH<4,6)          85-95 ɞC ɔɘŬ 15-30ô 

ȾŬŰŬůŰɟɞűɐ ɕɡɛɩɜ-ɛɡəɐŰɤɜ,  ŬɜŬůŰɞɚɐ ůˊɞɟɑɤɜ əŬɘ ɗŮɟɛɧűɘɚɤɜ ɛ/ɞ(ɚɧɔɤ ɧɝɘɜɞɡ pH)

ȷɚɚɞɘɩůŮɘɠ: ůˊɧɟɘŬ, Bacillus, Clostridium (Ŭɜ ŬɡɝɖɗŮɑ Űɞ pH əŬŰɎ Űɖ ůɡɜŰɐɟɖůɖ, ɐ ɕɨɛŮɠ-

ɛɨəɖŰŮɠ əŬɘ əɡɟɑɤɠ ůəɚŮɟɧŰɘŬɛɡəɐŰɤɜ ˊɞɡ ŭŮɜ ɗŬɜŬŰɩɗɖəŬɜ ˊɚɐɟɤɠ ɛŮ Űɖɜ ɗŮɟɛɘəɐ 

ŮˊŮɝŮɟɔŬůɑŬ. 

Â ȾŬŰŬůŰɟɞűɐ ɕɡɛɩɜ-ɛɡəɐŰɤɜ,  ŬɜŬůŰɞɚɐ ůˊɞɟɑɤɜ əŬɘ ɗŮɟɛɧűɘɚɤɜ ɛ/ɞ(ɚɧɔɤ ɧɝɘɜɞɡ pH)

ȷɚɚɞɘɩůŮɘɠ: ůˊɧɟɘŬ, Bacillus, Clostridium (Ŭɜ ŬɡɝɖɗŮɑ Űɞ pH əŬŰɎ Űɖ ůɡɜŰɐɟɖůɖ, ɐ ɕɨɛŮɠ-

ɛɨəɖŰŮɠ əŬɘ əɡɟɑɤɠ ůəɚŮɟɧŰɘŬɛɡəɐŰɤɜ ˊɞɡ ŭŮɜ ɗŬɜŬŰɩɗɖəŬɜ ˊɚɐɟɤɠ ɛŮ Űɖɜ ɗŮɟɛɘəɐ 

ŮˊŮɝŮɟɔŬůɑŬ. 
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ɀɘəɟɞɓɘɞɚɞɔɑŬ ɇɟɞűɑɛɤɜ
ȾɃɁɆȺɅȸɃɄɃȽȼɀȺɁȷ ɇɅɃūȽɀȷ

Â ȷŮɟɧɓɘŬ ůˊɞɟɞɔɧɜŬ ɓŬəŰɐɟɘŬ

Â Bacillus stearothermophilus ŮˊɑˊŮŭɖ ɞɝɑɜɘůɖ

Â B. coagulans, B. circulans ŮˊɑˊŮŭɖ ɞɝɑɜɘůɖ

Â B. cereus, B. subtilis ŭɡůɎɟŮůŰŮɠ ɞůɛɏɠ  (ˊɟɤŰŮɧɚɡůɖ) + ŬˊɞɢɟɤɛŬŰɘůɛɧɠ + ɛŬɚŬəɐ ɡűɐ 

(ˊɟɤŰŮɧɚɡůɖ)

Â B. polymyxa, B. macerans Ŭɏɟɘɞ [CO2] & ŭɘɧɔəɤůɖ

Â ȷɜŬŮɟɧɓɘŬ ůˊɞɟɞɔɧɜŬ

Â Clostridium thermosaccharolyticum (ůŬəɢŬɟɧɚɡůɖ), Cl. butyricum, CO2(ŭɘɧɔəɤůɖ), H2, 

ɓɞɡŰɡɟɘəɧ

Â Cl. sporogenes, Cl. bifermentans, Cl. pasterianum, Cl. botulinum, Cl. perfingens

ˊɟɤŰŮɞɚɡŰɘəɎ [H2S (ŭɘɧɔəɤůɖ), NH3,ɘɜŭɧɚɘɞ]

Â Desulfotomaculum nigrificans (ɗŮɟɛɞŮɡŬɑůɗɖŰɞ) ůŬəɢŬɟɧɚɡůɖ, ˊɟɤŰŮɧɚɡůɖ ŭɘɧɔəɤůɖ 

ɛŮ ȼ2S

Â ɀɖ ůˊɞɟɞɔɧɜŬɗŮɟɛɞɎɜŰɞɢŬ: (Enterococcus/Streptococcus ɞɝɑɜɘůɖ, Micrococcus,

Â ɆŮ ˊŮɟɑˊŰɤůɖ ŭɘŬɟɟɞɐɠ Űɤɜ əɞɜůŮɟɓɩɜ ɛˊɞɟŮɑ ɜŬ ɔɑɜŮɘ ɛɧɚɡɜůɖ ɛŮ ɛɖ ɗŮɟɛɞɎɜŰɞɢŬɓŬəŰɐɟɘů

ɧˊɤɠ Enterobacteriacae Ŭɏɟɘɞ ɐ əŬɘ ȻɨɛŮɠ-ɛɨəɖŰŮɠ: ɞɝɑɜɘůɖ-ŭɘɧɔəɤůɖ:Turulopsis & 

Aspergillus

Â ŪŮɟɛɞŬɜɗŮəŰɘəɎɏɜɕɡɛŬ Ŭˊɧ :Byssochamys (ˊɖəŰɘɜɞɚɡŰɘəɎ), Rhizopus, Mucor
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ɀɘəɟɞɓɘɞɚɞɔɑŬ ɇɟɞűɑɛɤɜ
ɀȽȾɅɃȸȽɃȿɃũȽȷ ȾɃɁɆȺɅȸɃɄɃȽȼɀȺɁɋɁ ɇɅɃūȽɀɋɁ

ɆŰɎŭɘŬ əɞɜůŮɟɓɞˊɞɑɖůɖɠ
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ɀɘəɟɞɓɘɞɚɞɔɑŬ ɇɟɞűɑɛɤɜ
ɀȽȾɅɃȸȽɃȿɃũȽȷ ȾɃɁɆȺɅȸɃɄɃȽȼɀȺɁɋɁ ɇɅɃūȽɀɋɁ

ȷɚɚɞɘɩůŮɘɠ əɞɜůŮɟɓɞˊɞɘɖɛɏɜɤɜ Űɟɞűɑɛɤɜ
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ɀɘəɟɞɓɘɞɚɞɔɑŬ ɇɟɞűɑɛɤɜ
ɀȽȾɅɃȸȽɃȿɃũȽȷ ȷȾɇȽɁɃȸɃȿȼɀȺɁɋɁ ɇɅɃūȽɀɋɁ

ȷ. ɀȽȾɅɃȾɈɀȷɇȷ

Â ɀɖɢŬɜɘůɛɧɠ ŭɟɎůɖɠ: ɗŮɟɛɘəɐ ɛŮŰɞɡůɑɤůɖ ˊɟɤŰŮɥɜɩɜ, ɜɞɡəɚŮɞŰɘŭɑɤɜ, ɛɏůɤ Űɖɠ ɗɏɟɛŬɜůɖɠ ɛɞɟɑɤɜ ɜŮɟɞɨ

Â ɄɟɞɓɚɐɛŬŰŬ ŬɜɞɛɞɘɞɔŮɜɞɨɠ ŭɟɎůɖɠ (ŬɜɎɚɞɔŬ ɛŮ ůɡɔəɏɜŰɟɤůɖ ůŮ ɡɔɟŬůɑŬ, ɚɑˊɞɠ, ŬɚɎŰɘ, ůɢɐɛŬ)

Â ȺɡŬɑůɗɖŰŬ: ɕɨɛŮɠ-ɛɨəɖŰŮɠ

Â ȷɜɗŮəŰɘəɎ: ɓŬəŰɐɟɘŬ (ɘŭɑɤɠ ŰŬ ůˊɧɟɘŬ)

Â ȺűŬɟɛɞɔɏɠ: Űůɘˊɠ, ɣɤɛɑ, ɛˊɨɟŬ

Â ɀŮɘɞɜɏəŰɖɛŬ: ˊɟɞəŬɚɞɨɜ ɗɏɟɛŬɜůɖ Űɤɜ ŰɟɞűɑɛɤɜəŬɘ ɛɎɚɘůŰŬ ŬɜɞɛɞɘɧɛɞɟűŬ (ɛŮ ɓɎůɖ Űɖɜ əŬŰŬɜɞɛɐ əŬɘ 

ůɡɔəɏɜŰɟɤůɖ ɜŮɟɞɨ ůŰɞ Űɟɧűɘɛɞ)

Â ȸ. ȷȾɇȽɁɃȸɃȿȽȷ ȽɃɁȽɆɀɃɈ [ ŬəŰɑɜŮɠ -ɔ, -ɉ, -ɓ (e-) ]

Â ȷəŰɑɜŮɠ ïɔ (ɟŬŭɘŮɜŮɟɔɎ ɘůɧŰɞˊŬ Co, Cs):  ɡɣɖɚɐ ŭɘŮɑůŭɡůɖ, əɑɜŭɡɜɞɠ ɟŬŭɘŮɜɏɟɔɘŮɠɔɘŬ ɢŮɘɟɘůŰɏɠ 

ɛɖɢŬɜɖɛɎŰɤɜ, ŬɜɎɔəɖ ŬɜŰɘəŬŰɎůŰŬůɖɠ 

Â ȷəŰɑɜŮɠ ɖɚŮəŰɟɞɜɑɤɜ:  ɢŬɛɖɚɐ ŭɘŮɑůŭɡůɖ, ɡɣɖɚɐ ŬůűɎɚŮɘŬ

Â ũɘŬ  ɣɡɢɟɐ  ˊŬůŰŮɟɑɤůɖ:1-10 kGy

ũɘŬ ɣɡɢɟɐ ŬˊɞůŰŮɑɟɤůɖ:10-100 kGy

Â ȺɡŬɑůɗɖŰŬ: ɓɚŬůŰɘəɎ əɨŰŰŬɟŬ ɓŬəŰɖɟɘɩɜ, ɕɡɛɩɜ, ɛɡəɐŰɤɜ

Â ȷɜɗŮəŰɘəɎ: ůˊɧɟɘŬ, ŰɞɝɑɜŮɠ, ɘɞɑ (ɡɣɖɚɐ Űɘɛɐ D)  

Â ɀŮɘɤɛɏɜɞ Ƀ2əŬɘ ȼ2Ƀ Ŭɨɝɖůɖ ŬɜɗŮəŰɘəɧŰɖŰŬɠ ɛ/ɞ
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ɀȽȾɅɃȸȽɃȿɃũȽȷ ȷȾɇȽɁɃȸɃȿȼɀȺɁɋɁ ɇɅɃūȽɀɋɁ

D-Űɘɛɏɠ ůŰɖɜ 

ŬəŰɘɜɞɓɞɚɑŬ ɘɞɜɘůɛɞɨ 

ɞɟɘůɛɏɜɤɜ ɛɘəɟɞɞɟɔŬɜɘůɛɩɜ

ɾʽˁˊˇˇˊʴʰ˄ʽˋ˃ˈˌ  D-ˍʽ˃ʺ 
(kGy) 

ɰʰˁˍʺˊʽʰ  

ʅˉˈˊʽʰ  

Clostridium botulinum ̱ ˏˉˇˎ ɮ 2.79 

Clostridium botulinum ̱ ˏˉˇˎ B 2.38 

Clostridium botulinum ̱ ˏˉˇˎ E 1.1-1.7 

Clostridium butyricum 1.5 

Clostridium perfingens ̱ ˏˉˇˎ A 1.2 

Clostridium sporogenes 2.2 

ɰ˂ʰˋˍʽˁʱ ˁˏˍˍʰˊʰ  

Clostridium botulinum ̱ ˏˉˇˎ E 0,8 

Escherichia coli 0,2 

Listeria monocytogenes 0,42-0,55 

Pseudomonas aeruginosa 0,13 

Salmonella typhimurium 0,5 

Staphylococcus aureus 0,16 

Yersinia enterocolitica  0,19 

ʆˇ˅ʾ˄ʶˌ   

Clostridium botulinum ̱ ˏˉˇˎ ɮ 36.08 

Staphylococcus aureus ʁ ˄ˍʶˊˇˍˇ˅ʾ˄ʹ ɮ 61.18 

ɾˏˁʹˍʶˌ  

Aspergillus flavus 0.66 

Penicillium citrinum 0.88 

ɵˏ˃ʶˌ  

Saccharomyces cerevisiae  0,36 

ɹˇʾ  

ɹˈˌ Coxsackie 4,1-5,0 

ɮʵʶ˄ˇʿˈˌ 4,1-4,9 
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ɀɘəɟɞɓɘɞɚɞɔɑŬ ɇɟɞűɑɛɤɜ
ɀȽȾɅɃȸȽɃȿɃũȽȷ ȷȾɇȽɁɃȸɃȿȼɀȺɁɋɁ ɇɅɃūȽɀɋɁ

ȷȾɇȽɁɃȸɃȿȽȷ ȽɃɁȽɆɀɃɈ [ ŬəŰɑɜŮɠ -ɔ, -ɉ, -ɓ (e-) ]

çɉŬɛɖɚɏɠ ŭɧůŮɘɠè, < 1 kGy

V ȰɚŮɔɢɞɠ ŮɜŰɧɛɤɜ ůŮ ůˊɧɟɞɡɠ ůɘŰɖɟɩɜ-ɝɖɟɞɨɠ əŬɟˊɞɨɠ əŬɘ ɝɖɟɎ űɟɞɨŰŬ

V ȷɜŬůŰɞɚɐ ŮəɓɚɎůŰɖůɖɠ űɡŰɟɩɜ ůŮ ɓɞɚɓɞɨɠ (ˊ.ɢ. ˊŬŰɎŰŬɠ)

V ȺˊɘɓɟɎŭɡɜůɖ ɤɟɑɛŬɜůɖɠ űɟɞɨŰɤɜ-ɚŬɢŬɜɘəɩɜ

V ȾŬŰŬůŰɟɞűɐ ˊŬɟŬůɑŰɤɜ ůŮ ɕɤɘəɎ ŰɟɧűɘɛŬ (ˊ.ɢ.ɇrichinella spiralis ůŮ ɢɞɘɟɘɜɎ)

çɀŮůŬɑŮɠŭɧůŮɘɠè, (1-10 kGy)

V ȰɚŮɔɢɞɠ Űɤɜ ˊŬɗɞɔɧɜɤɜ ɓŬəŰɖɟɑɤɜ, ˊ.ɢ.Salmonella, Shigella, Campylobacter, Yersinia, Listeria and

E. coliůŮ ɕɤɘəɎ ŰɟɧűɘɛŬ

V ȾŬɗɡůŰɏɟɖůɖ ŬɜɎˊŰɡɝɖɠɛɞɨɢɚŬɠ ůŮ űɟɞɨŰŬ ɧˊɤɠ ɞɘ űɟɎɞɡɚŮɠ

çɈɣɖɚɏɠ ŭɧůŮɘɠè(> than 10 kGy)

V ɆəɞŰɩɜɞɡɜɛɘəɟɞɞɟɔŬɜɘůɛɞɨɠ əŬɘ ɏɜŰɞɛŬ ŬəɧɛŬ əŬɘ ůŮ ŬűɡŭŬŰɤɛɏɜŬ ŰɟɧűɘɛŬ / ůəɧɜŮɠ

V ɀˊɞɟŮɑ ɜŬ ˊɟɞəŬɚɏůɞɡɜ Ŭəɧɛɖ əŬɘ ŬˊɞůŰŮɑɟɤůɖ Űɟɞűɑɛɤɜ (əŬŰŬůŰɟɞűɐ əŬɘ ůˊɞɟɑɤɜ ɓŬəŰɖɟɑɤɜ), ˊ.ɢ. 

ɔɘŬ ˊŬɟŬɔɤɔɐ Űɟɞűɑɛɤɜ ɔɘŬ Űɖ ŭɘŬŰɟɞűɐ ŬɜɞůɞəŬŰŬůŰŬɚɛɏɜɤɜŬŰɧɛɤɜ
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ɀɘəɟɞɓɘɞɚɞɔɑŬ ɇɟɞűɑɛɤɜ
ȺūȷɅɀɃũȺɆ ȷȾɇȽɁɃȸɃȿȼɀȺɁɋɁ ɇɅɃūȽɀɋɁ
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ɀɘəɟɞɓɘɞɚɞɔɑŬ ɇɟɞűɑɛɤɜ
ɄȿȺɃɁȺȾɇȼɀȷɇȷ/ɀȺȽɃɁȺȾɇȼɀȷɇȷ  ȷȾɇȽɁɃȸɃȿȼɀȺɁɋɁ ɇɅɃūȽɀɋɁ
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ɀɘəɟɞɓɘɞɚɞɔɑŬ ɇɟɞűɑɛɤɜ
ȹɃɆȺȽɆ ȷȾɇȽɁɃȸɃȿȽȷɆ ũȽȷ ɆɈɁɇȼɅȼɆȼ ȷȾɇȽɁɃȸɃȿȼɀȺɁɋɁ ɇɅɃūȽɀɋɁ
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ɀɘəɟɞɓɘɞɚɞɔɑŬ ɇɟɞűɑɛɤɜ
ɀȼɉȷɁȼɀȷɇȷ ȷȾɇȽɁɃȸɃȿȽȷɆ ũȽȷ ɆɈɁɇȼɅȼɆȼ ȷȾɇȽɁɃȸɃȿȼɀȺɁɋɁ ɇɅɃūȽɀɋɁ

http://www.google.gr/url?sa=i&rct=j&q=food+irradiation+machine&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.advite.com/thucphamvaphongxa.htm&ei=HKxRVY_4OeHl7gbjpoGADg&bvm=bv.92885102,d.ZGU&psig=AFQjCNEr396DGkf0Tig6xHJNvDXl5HnryQ&ust=1431502102842150
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ɀɘəɟɞɓɘɞɚɞɔɑŬ ɇɟɞűɑɛɤɜ
ɄȺȽɅȷɀȷɇȽȾȷ ȷɄɃɇȺȿȺɆɀȷɇȷ ȷȾɇȽɁɃȸɃȿȼɆȼɆ ɄȷŪɃũɃɁɋɁ ɀȽȾɅɃȸȽɋɁ
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ɀɘəɟɞɓɘɞɚɞɔɑŬ ɇɟɞűɑɛɤɜ
ɀȽȾɅɃȸȽɃȿɃũȽȷ ȷūɈȹȷɇɋɀȺɁɋɁ ɇɅɃūȽɀɋɁ

Â ɀɏɗɞŭɞɘ ŬűɡŭɎŰɤůɖɠ:    - ůŮ ŭɑůəɞɡɠ ɐ ŰɨɛˊŬɜŬ (ŮɜŬɚɚɎəŰŮɠ)  ɛŮ ŮɝɎŰɛɘůɖ (evaporation) 

- ɛŮ Ůəɜɏűɤůɖ(spay-drying)

- ɛŮ ɚɡɞűɘɚɑɤůɖ(freeze-drying)

ȷűɡŭŬŰɤɛɏɜŬ ŰɟɧűɘɛŬ:  ɡɔɟŬůɑŬ Ò 25% , aw Ò 0.6

ɆɡɛˊɡəɜɤɛɏɜŬ ŰɟɧűɘɛŬ (ɛɏůɖɠ ˊŮɟɘŮəŰɘəɧŰɖŰŬɠ ůŮ ɜŮɟɧ): ɡɔɟŬůɑŬ Ò 50% , aw Ò 0.85

Â

Ʉɟɘɜ Űɖɜ ŬűɡŭɎŰɤůɖ: - Ůˊɘɚɞɔɐ Ŭô ɨɚɖɠ əŬɚɐɠ ˊɞɘɧŰɖŰŬɠ, ɛŮɑɤůɖ ɃɀɉɛŮ:

- blanching (ɕŮɛɎŰɘůɛŬ ɔɘŬ ŬŭɟŬɜɞˊɞɑɖůɖ Ůɜɕɨɛɤɜ)

- ŮɛɓɎˊŰɘůɖ ůŮ ŭɘɎɚɡɛŬ SO2ɐ ŬɚəɎɚŮɤɠ0.1%     

Â ȾŬŰɎ Űɖɜ ŬűɡŭɎŰɤůɖ: ŬˊɩɚŮɘŬ ɡɔɟŬůɑŬɠ, ɧɢɘ əŬŰŬůŰɟɞűɐ ɛ/ɞ, ɧɢɘ ŬŭɟŬɜɞˊɞɑɖůɖ ˊɞɚɚɩɜ Ůɜɕɨɛɤɜ

Â ȹɘŬűɞɟɏɠ ŬűɡŭɎŰɤůɖɠ ůŮ ˊɞɚɨ ɢŬɛɖɚɐ/ɡɣɖɚɐ ɞɗ: ŬɟɜɖŰɘəɐ ŮˊɑŭɟŬůɖ ɗɏɟɛŬɜůɖɠ ůŰɖɜ ˊɞɘɧŰɖŰŬ

Â ȾŬŰɎ Űɖɜ ŬˊɞɗɐəŮɡůɖ: Ŭɚɚɞɑɤůɖ Ŭˊɧ ɛɨəɖŰŮɠ (Ŭɜ ˊɟɞůɚɖűɗŮɑ ɡɔɟŬůɑŬ)

Â ɀŮŰɎ Ŭˊɧ ŮɜɡŭɎŰɤůɖ: ŮɡŬɚɚɞɑɤŰɞïůɡɜŰɐɟɖůɖ ůŮ ɣɨɝɖ

Â ȺɚɎɢɘůŰŮɠ Űɘɛɏɠ aw ɔɘŬ ŬɜɎˊŰɡɝɖ ɛ/ɞ: 0,62, ŬɚɚɎ ˊŬɟŬɔɤɔɐ ɛɡəɞŰɞɝɘɜɩɜůŮ aw >0.81

Â ɋůɛɩűɘɚŮɠɕɨɛŮɠ: Zygosaccharomyces (rouxii)

ɋůɛɩűɘɚɞɘɛɨəɖŰŮɠ: Eurotium, Aspergillus

ɄɘɗŬɜɧŰɖŰŬ Ůˊɘɓɑɤůɖɠ ůˊɞɟɑɤɜ ɛŮŰɎ Űɖɜ ŬűɡŭɎŰɤůɖ

Â Ʉɟɧɚɖɣɖ ŬɚɚɞɘɩůŮɤɜ:  ɢŬɛɖɚɐ Űɘɛɐ RH, pH, ŹɗɞC, ůɡůəŮɡŬůɑŬ ŬŮɟɞůŰŮɔɐɠ/əŮɜɞɨ, ɛɡəɞůŰŬŰɘəɏɠɞɡůɑŮɠ
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ɀɘəɟɞɓɘɞɚɞɔɑŬ ɇɟɞűɑɛɤɜ
ɀȽȾɅɃȸȽɃȿɃũȽȷ ȷūɈȹȷɇɋɀȺɁɋɁ ɇɅɃūȽɀɋɁ

Â ȺɜŭŮɘəŰɘəɏɠ ŮɚɎɢɘůŰŮɠ Űɘɛɏɠ aw ɔɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ ɓŬəŰɖɟɑɤɜ, ɕɡɛɩɜ əŬɘ ɛɡəɐŰɤɜ

Â ɂɖɟŬɜŰɐɟŬɠ Űɨˊɞɡ ɟŬűɘɩɜ                               spray-drying
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ɀɘəɟɞɓɘɞɚɞɔɑŬ ɇɟɞűɑɛɤɜ

ɀȽȾɅɃȸȽɃȿɃũȽȷ ȷūɈȹȷɇɋɀȺɁɋɁ ɇɅɃūȽɀɋɁ

Â ɄɑɜŬəŬɠ: ȺɚɎɢɘůŰŮɠ Űɘɛɏɠ ŮɜŮɟɔɧŰɖŰŬɠɜŮɟɞɨ aw ɔɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ ɞɟɘůɛɏɜɤɜ ɓŬəŰɖɟɑɤɜ (Troller, 1987)

Â ɄɑɜŬəŬɠ: ȺɚɎɢɘůŰŮɠ Űɘɛɏɠ ɔɘŬ aw ɔɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ ɕɡɛɩɜ əŬɘ ɛɡəɐŰɤɜ ˊɞɡ ˊɟɞəŬɚɞɨɜ ŬɚɚɞɘɩůŮɘɠ ůŰŬ ŰɟɧűɘɛŬ

Â *ŮɚɎɢɘůŰɖ aw ɔɘŬ ŮəɓɚɎůŰɖůɖ ůˊɞɟɑɤɜ: ɚɑɔɞ ˊɘɞ ɢŬɛɖɚɐ Ŭˊɧ ŮɚɎɢɘůŰɖ aw ɔɘŬ ŬɜɎˊŰɡɝɖ, ŮɚɎɢɘůŰɖ aw ɔɘŬ ˊŬɟŬɔɤɔɐ Űɞɝɑɜɤɜ: 

ɚɑɔɞ ˊɘɞ ɡɣɖɚɐ Ŭˊɧ aw ɔɘŬ ŬɜɎˊŰɡɝɖ, ŮɚɎɢɘůŰɖ aw ɔɘŬ ŬɜɎˊŰɡɝɖ ɛɡəɞŰɞɝɘɜɩɜ: 0.81

Â ȷűɡŭɎŰɤůɖ ŭŮɜ ɗŬɜŬŰɩɜŮɘ ɛ/ɞ: ˊɟɞůɞɢɐ ůŮ ɛɞɚɨɜůŮɘɠ Ŭˊɧ əŬəɐɠ ˊɞɘɧŰɖŰŬɠ Ŭô ɨɚɖɠ (ˊ.ɢ. Ůˊɘɓɑɤůɖ Salmonella)

Â ũɘŬ aw 0.80-0.85: Ŭɚɚɞɑɤůɖ ůŮ 1-2 ŮɓŭɞɛɎŭŮɠ Ŭˊɧ ɛɨəɖŰŮɠ (Eurotium, Aspergillus, Zygosaccharomyces)

Â ũɘŬ aw <0.60: ůɡɜŰɐɟɖůɖ ɔɘŬ ɢɟɧɜɘŬ

 ɳ˂ʱ˔ʽˋˍʶˌ ˍʽ˃ʷˌ aw ̀ ˍʰ ˎˉˇˋˍˊ˗˃ʰˍʰ ˋˍʰ ˇˉˇʾʰ ʹ 
ˊˏʻ˃ʽˋʹ ʷʴʽ˄ʶ ˃ʶΥ 

ɾʽˁˊˇˇˊʴʰ˄ʽˋ˃ˈˌ  NaCl ɱ˂ˎˁʶˊˈ˂ʹ  

Pseudomonas flurescens 0.97 0.95 

Salmonella oranienburg 0.95 0.935 

Escherichia coli  0.95 0.935 

Clostridium botulinum **  0.945 0.93 

Bacillus megaterium **  0.945 0.925 

Micrococcus lysodeikticus 0.93 0.93 

Bacillus cereus  **  0.92 0.92 

Bacillus subtilis **  0.90 0.92 

Staphylococcus aureus **  0.85 0.89 
 

ɾʽˁˊˇˇˊʴʰ˄ʽˋ˃ˈˌ  ɳ˂ʱ˔ʽˋˍʹ ˍʽ˃ʺ aw 

Candida utilis 0.94 

Botrytis cinerea 0.93 

Rhizopus stolonifer 0.93 

Mucor spinosus 0.93 

Candida scottii 0.92 

Trichosporom pullulans  0.91 

Candida zeylanoides 0.90 

Saccharomyces vernalis 0.89 

Alternaria citri  0.84 

Aspergillus glaucus *  0.70 

Aspergillus echinulatus *  0.64 

Zygosaccharomyces rouxii 0.62 

Xeromuces bisporus 0.61 
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ɀɘəɟɞɓɘɞɚɞɔɑŬ ɇɟɞűɑɛɤɜ
ɀȽȾɅɃȸȽɃȿɃũȽȷ ɇɅɃūȽɀɋɁȺȿȷɉȽɆɇȼɆ ȺɄȺɂȺɅũȷɆȽȷɆ

Â ɄɟɞɥɧɜŰŬ `sous-vide` ůɡůəŮɡŬůɛɏɜŬ ůŮ əŮɜɧ ɐ ɀȷɅ (ɏŰɞɘɛŬ űŬɔɖŰɎ, ɏŰɞɘɛŮɠ ůɎɚŰůŮɠ əŬɘ ůŬɚɎŰŮɠ, ɣɎɟɘŬ, əɟɏŬɠ, ŬɚɚŬɜŰɘəɎ)

Â ɉŬɟŬəŰɖɟɘůŰɘəɎ űɟɏůəɞɡ ˊɟɞɥɧɜŰɞɠ ɡɣɖɚɐ ɗɟŮˊŰɘəɐ ŬɝɑŬ

Â ɀɘəɟɞɓɘŬəɐ ůŰŬɗŮɟɧŰɖŰŬ ïŮɜɕɡɛɘəɐůŰŬɗŮɟɧŰɖŰŬ ɔɘŬ ŬɟəŮŰɏɠ ɛɏɟŮɠ-ŮɓŭɞɛɎŭŮɠ

Â ɆɡɜŰɐɟɖůɖ ɔɘŬ 4-5 ɛɏɟŮɠ ɛɏɢɟɘ 3-4 ɓŭɞɛɎŭŮɠ

Â ȺűŬɟɛɞɔɐ hurdle technology (ŰŮɢɜɞɚɞɔɑŬ ůɡɜŭɡŬůɛɞɨ ˊŬɟŮɛˊɞŭɘůŰɩɜ)

ȹɘŬŭɘəŬůɑŬ ˊŬɟŬɔɤɔɐɠŰɟoűɑɛɤɜsous-vide :

Â Ɂɤˊɧ ˊɟɞɥɧɜ (ɛŬɔŮɑɟŮɛŬ-ŮˊŮɝŮɟɔŬůɑŬ)    ůɡůəŮɡŬůɑŬ      ɡŭŬŰɧɚɞɡŰɟɞ65-95ɞC(ˊ.ɢ70ɞCx100ô)      ɣɨɝɖ     ŭɘŬəɑɜɖůɖ ɡˊɧ ɣɨɝɖ

Â ɆɖɛŬɜŰɘəɧ: əŬɚɐɠ ˊɞɘɧŰɖŰŬɠ Ŭô ɨɚɖ (ɢŬɛɖɚɐ Ƀɀɉ) əŬɘ ůɡɜŮɢɐɠ ɣɨɝɖ

ȱˊɘŬ ɗɏɟɛŬɜůɖ: ɡɣɖɚɐ Ƀɀɉ(Ůˊɘɓɑɤůɖ əɡɟɑɤɠ ůˊɞɟɑɤɜ, əŬŰŬůŰɟɞűɐ Gram+)

ɆɡůəŮɡŬůɑŬ əŮɜɞɨ: ŬɜŬůŰɞɚɐ ŬɜɎˊŰɡɝɖ ŬŮɟɧɓɘɤɜ ɛ/ɞ, ŬɜŬůŰɞɚɐ ɞɝŮɘŭɩůŮɤɜ

ɆɡůəŮɡŬůɑŬ ɀȷɅ: əŮɜɧ + ŬɏɟɘŬ (CO2+N2). To CO2 ŬɜŬůŰɏɚɚŮɘ ɏɜɕɡɛŬ əŬɘ ɛ/ɞɨɠ

ȷɚɚɞɘɩůŮɘɠ: ɔŬɚŬəŰɘəɎ ɓŬəŰɐɟɘŬ (ŮɡɜɞɞɨɜŰŬɘ Ŭˊɧ CO2 ), ȸrochothrix ˊŬɟŬɔɤɔɐ ɞɝɏɤɜ əŰɚ

ɄŬɗɞɔɧɜŬ: ŰɞɝɑɜŮɠ B. cereus əŬɘ S. aureus: ŬɜɗŮəŰɘəɏɠ (>100ɞC), Cl. botulinum (Ůɡɜɞɥəɧ ˊŮɟɘɓɎɚɚɞɜ, ůŮ ɗɞÒ3ɞC ŬɜŬůŰɞɚɐ ɧɚɤɜ 

Űɤɜ Űɞɝɑɜɤɜ Ŭˊɧ Cl. botulinum), Cl. perfingens, L. monocytogenes, Yersinia enterocolitica, Aeromonas hydrophila

ũɘŬ ŬůűŬɚɐ ŰɟɧűɘɛŬ sous-vide

Â ɀŮɑɤůɖ ɗŮɟɛɞəɟŬůɑŬɠ ůŮ ɇ<10ɞC ɛɏůŬ ůŮ 4 ɩɟŮɠ ɛŮŰɎ Űɖɜ ˊŬůŰŮɟɑɤůɖ

Â ɆɡɜŰɐɟɖůɖ əŬɘ ŭɘŬəɑɜɖůɖ ůŮ Ò3ɞC

Â Ʉɟɞůɗɐəɖ ɢɟɞɜɞɗŮɟɛɞəɟŬůɘŬəɩɜŭŮɘəŰɩɜ

Â Ʉɟɞůɗɐəɖ ůɡɜŰɖɟɖŰɘəɩɜ

Â Ƀɝɑɜɘůɖ(ˊɟɞůɞɢɐ ůŮ ŬɚɚŬɔɏɠ pH

Â ɢŬɛɖɚɐ aw (ˊ.ɢɛŮ ˊɟɞůɗɐəɖ NaCl)

Â ȹŮɑəŰɖɠ ˊŬůŰŮɟɑɤůɖɠ: ɛŮɑɤůɖ ˊɚɖɗɡůɛɞɨ Űɞɡ Enterococcus faecalis əŬŰɎ 12-13D, ɐ/əŬɘ Listeria monocytogenes əŬŰɎ 4-6D

Â Ʉɟɞůɞɢɐ ůŮ ɜɤˊɎ ɀȷɅŰɟɧűɘɛŬ: ˊɘɗŬɜɧŰɖŰŬ ˊŬɟɞɡůɑŬɠ ˊŬɗɞɔɧɜɤɜ ɢɤɟɑɠ ŮɛűŬɜɐ Ŭɚɚɞɑɤůɖ
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Â ɄɟɞɥɧɜŰŬ `sous-vide`
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ɀɘəɟɞɓɘɞɚɞɔɑŬ ɇɟɞűɑɛɤɜ
ɀȽȾɅɃȸȽɃȿɃũȽȷ ɇɅɃūȽɀɋɁȺȿȷɉȽɆɇȼɆ ȺɄȺɂȺɅũȷɆȽȷɆ

Â ȺɚɎɢɘůŰŮɠ Űɘɛɏɠ pH, aw, ɗŮɟɛɞəɟŬůɑŬɠ əŬɘ ŭɡɜŬŰɧŰɖŰŬ ŬɜŬŮɟɧɓɘŬɠ ŬɜɎˊŰɡɝɖɠ ɔɘŬ ŭɘŬűɞɟŮŰɘəɞɨɠ ɛɘəɟɞɞɟɔŬɜɘůɛɞɨɠ (ɛˊɞɟɞɨɜ 

ɜŬ ɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ ɔɘŬ Űɞ ůɢŮŭɘŬůɛɧ ɛɘŬ ŰŮɢɜɞɚɞɔɑŬɠ ůɡɜŭɡŬůɛɞɨ ˊŬɟŮɛˊɞŭɘůŰɩɜ(hurdle technology)

http://www.google.gr/url?sa=i&rct=j&q=aw+effect+on+food+spoilage&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.foodsafetymagazine.com/magazine-archive1/aprilmay-2001/do-you-need-microbial-challenge-testing/&ei=46hRVdS7Bomu7AbEy4PgCw&bvm=bv.92885102,d.ZGU&psig=AFQjCNHLqTZkclJtvTLz4EwrnT1j67MRWQ&ust=1431501400293851
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ȺɜɕɡɛɘəŮɠŬɚɚɞɘɩůŮɘɠ Űɟɞűɑɛɤɜ 

Â ɄɟɞɏɟɢɞɜŰŬɘ Ŭˊɧ ŮɜŭɞɔŮɜɐ ɏɜɕɡɛŬ Űɞɡ Űɟɞűɑɛɞɡ ɐ ɏɜɕɡɛŬ ɛɘəɟɞɞɟɔŬɜɘůɛɩɜ ˊɞɡ ŬɜŬˊŰɨɢɗɖəŬɜ ˊɟɘɜ Űɖɜ 

ŮˊŮɝŮɟɔŬůɑŬ

Â ȼ ɗɏɟɛŬɜůɖ (ŬəɧɛŬ əŬɘ ɖ ŬˊɞůŰŮɑɟɤůɖ) ɛˊɞɟŮɑ ɜŬ ɛɖɜ ŬŭɟŬɜɞˊɞɘɐůŮɘ ˊɚɐɟɤɠ əɎˊɞɘŬ ɏɜɕɡɛŬ 

Â ȼ ɣɨɝɖ, əŬŰɎɣɡɝɖ, ůɡɛˊɨəɜɤůɖ, ŬűɡŭɎŰɤůɖ, ɡɣɖɚɏɠ ˊɘɏůŮɘɠ, əɚˊ. ŭŮɜ ŬŭɟŬɜɞˊɞɘɞɨɜ ɧɚŬ ŰŬ ɏɜɕɡɛŬ

Â ȼ ŮɜɕɡɛɘəɐŬɚɚɞɑɤůɖ ŮɑɜŬɘ Ŭɟɔɐ əŬɘ ŭŮɜ ŮɚɚɞɢŮɨŮɘ əɘɜŭɨɜɞɡɠ ɔɘŬ Űɖ ŭɖɛɧůɘŬ ɡɔŮɑŬ, Ŭˊɚɩɠ ɡˊɞɓŬɗɛɑɕŮɘ ŰŬ 

ɞɟɔŬɜɞɚɖˊŰɘəɎ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɤɜ Űɟɞűɑɛɤɜ
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ɀɘəɟɞɓɘɞɚɞɔɑŬ ɇɟɞűɑɛɤɜ
ɀȽȾɅɃȸȽɃȿɃũȽȷ ɇɅɃūȽɀɋɁɄɃɈ ȺɄȺɂȺɅũȷȻɃɁɇȷȽ ɀȺ ɈɄȺɅɈɊȼȿȺɆ ɄȽȺɆȺȽɆ

Â ɄɟɞɥɧɜŰŬ ˊɞɡ ˊŬůŰŮɟɘɩɜɞɜŰŬɘ ůŮ ˊɞɚɨ ɡɣɖɚɐ ˊɑŮůɖ (3000-10.000 bar ɐ 300-1000ɀɅa) ɢɤɟɑɠ ɗɏɟɛŬɜůɖ ɛŮ Űɖ ɓɞɐɗŮɘŬ 

Ůɛɓɧɚɤɜ ˊɞɡ ˊɘɏɕɞɡɜ Űɞ ɜŮɟɧ ůŮ ɏɜŬ əɚŮɘůŰɧ əɨəɚɤɛŬ ůŰɞ əɏɜŰɟɞ Űɞɡ ɞˊɞɑɞɡ ɡˊɎɟɢŮɘ ˊɟɞůɡůəŮɡŬůɛɏɜɞŰɟɧűɘɛɞ (ůŮ 

ůɡůəŮɡŬůɑŬ əŮɜɞɨ ůɡɜɐɗɤɠ ɐ ɀȷɅ)

Â ȷˊɞŰɏɚŮůɛŬ: ŰŬ əɨŰŰŬɟŬ Űɤɜ ɛɘəɟɞɓɑɤɜ əŬŰŬůŰɟɏűɞɜŰŬɘ (ůəɎɜŮ) ŬəŬɟɘŬɑŬ ɚɧɔɤ Űɖɠ ˊɞɚɨ ɡɣɖɚɐɠ ˊɑŮůɖɠ ˊɞɡ ˊɟɞəŬɚŮɑ 

ŭɘɎɟɟɖɝɖ Űɖɠ əɡŰŰŬɟɘəɐɠ ɛŮɛɓɟɎɜɖɠ

Â Ƀɛɞɘɧɛɞɟűɖ əŬŰŬůŰɟɞűɐ ɛɘəɟɞɓɑɤɜ ɎůɢŮŰŬ ɛŮ Űɞ ɛɏɔŮɗɞɠ ɐ Űɞ ůɢɐɛŬ Űɞɡ Űɟɞűɑɛɞɡ

Â ȹŮɜ ɡˊɎɟɢŮɘ ɞɟɔŬɜɞɚɖˊŰɘəɐ ɐ ɗɟŮˊŰɘəɐ ɡˊɞɓɎɗɛɘůɖ Űɤɜ Űɟɞűɑɛɤɜ (ŭɘŬŰɖɟɞɨɜ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɞɡ űɟɏůəɞɡ ˊɟɞɥɧɜŰɞɠ)

Â ɇŬ ɓɚŬůŰɘəɎ əɨŰŰŬɟŬ əŬŰŬůŰɟɏűɞɜŰŬɘ ˊɘɞ ŮɨəɞɚŬ, Ůɜɩ ŰŬ ůˊɧɟɘŬ ɓŬəŰɖɟɑɤɜ ŮɑɜŬɘ ˊɘɞ ŬɜɗŮəŰɘəɎ (ŬˊŬɘŰɞɨɜ ŰɞɡɚɎɢɘůŰɞɜ 

600ɀɅa ɔɘŬ ɛŮɑɤůɖ 1log, Ůɜɩ ŰŬ ɓɚŬůŰɘəɎ əɨŰŰŬɟŬ əŬŰŬůŰɟɏűɞɜŰŬɘ ůɖɛŬɜŰɘəɎ ɛŮ 300-600ɀɅa ɛŮɑɤůɖ 5-6 log)

Â MɘŬ ŮˊŮɝŮɟɔŬůɑŬ 400ɀPa ɔɘŬ 10ô ɛŮɘɩɜŮɘ Űɖɜ ɃɀɉəŬɘ ɕɨɛŮɠ-ɛɨəɖŰŮɠ ůŮ ɓɟŬůŰɎ ŬɚɚŬɜŰɘəɎ~ 5log

Â ȼ əŬŰŬůŰɟɞűɐ ůˊɞɟɑɤɜ ŭɘŮɡəɞɚɨɜŮŰŬɘ Ŭɜ ɡˊɎɟɢŮɘ ɧɝɘɜɞ pH ɐ ɔɑɜŮɘ ůɡɜŭɡŬůɛɧɠ ɛŮ ɐˊɘŬ ɗɏɟɛŬɜůɖ

Â ũŮɜɘəɎ ɖ ɛɏɗɞŭɞɠ ɛˊɞɟŮɑ ɜŬ ŬɜŰɘəŬŰŬůŰɐůŮɘ Űɖɜ ˊŬůŰŮɟɑɤůɖ ŬɚɚɎ ŭŮɜ ůɡůŰɐɜŮŰŬɘ ɔɘŬ ŬˊɞůŰŮɑɟɤůɖ

Â
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ɀɘəɟɞɓɘɞɚɞɔɑŬ ɇɟɞűɑɛɤɜ
ɀȽȾɅɃȸȽɃȿɃũȽȷ ɇɅɃūȽɀɋɁɄɃɈ ȺɄȺɂȺɅũȷȻɃɁɇȷȽ ɀȺ ɈɄȺɅɈɊȼȿȺɆ ɄȽȺɆȺȽɆ

Â ɄɟɞɥɧɜŰŬ ˊɞɡ ŮűŬɟɛɧɕŮŰŬɘ  ɞɘ ɡˊŮɟɡɣɖɚɏɠˊɘɏůŮɘɠ (ȼɅɅ-High Pressure Pasteurization): 

Â ɈɔɟɎ ɐ ɟŮɡůŰɎ ŰɟɧűɘɛŬ ůŮ ŮɨəŬɛˊŰɖ ůɡůəŮɡŬůɑŬ (ˊ.ɢ. ɢɡɛɞɑ, ůɎɚŰůŮɠ)

Â Ɂɤˊɧ əɟɏŬɠ əŬɘ ŬɚɚŬɜŰɘəɎ ůɡůəŮɡŬůɛɏɜŬ 

Â ũɘŬɞɨɟŰɘ, əɟɏɛŮɠ əŬɘ ɎɚɚŬ ɖɛɑɟŮɡůŰŬˊɟɞɥɧɜŰŬ 

Â ɆɡɜŭɡɎɕŮŰŬɘ ˊɎɜŰŬ ɛŮ ŬɜŬŮɟɧɓɘŬ ůɡůəŮɡŬůɑŬ (əŮɜɞɨ/ɀȷɅ) əŬɘ ɣɨɝɖ

Â ɇŬ ɏɜɕɡɛŬ ŭŮɜ ŬŭɟŬɜɞˊɞɘɞɨɜŰŬɘ (ŬɜŰɑɗŮŰŬ ɛˊɞɟŮɑ ɜŬ 

ŬɡɝɖɗŮɑ ɖ ŮɡŬɘůɗɖůɑŬ ůŮ ŮɜɕɡɛɘəɐŬɚɚɞɑɤůɖ),

ŮəŰɧɠ əŬɘ Ŭɜ ůɡɜŭɡŬůŰŮɑ ɛŮ ɐˊɘŬ ɗɏɟɛŬɜůɖ (ˊ.ɢ. 50-60C)

Â ɇɞ ɧɝɘɜɞ pH ŬɡɝɎɜŮɘ Űɖɜ ŬˊɞŰŮɚŮůɛŬŰɘəɧŰɖŰŬ Űɞɡ HPP
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ɀɘəɟɞɓɘɞɚɞɔɑŬ ɇɟɞűɑɛɤɜ
ɀȽȾɅɃȸȽɃȿɃũȽȷ ɇɅɃūȽɀɋɁɄɃɈ ȺɄȺɂȺɅũȷȻɃɁɇȷȽ ɀȺ ɄȷȿȿɃɀȺɁȷ ȼȿȺȾɇɅȽȾȷ ɄȺȹȽȷ

Â Pulsed Electric Fields pasteurization: ɛɖ ɗŮɟɛɘəɐ ɛɏɗɞŭɞɠ ˊŬůŰŮɟɑɤůɖ ɛŮ ɢɟɐůɖ ɖɚŮəŰɟɞŭɑɤɜ ɡɣɖɚɐɠ ŰɎůɖɠ

Â ɇŬ əɨŰŰŬɟŬ űɞɟŰɑɕɞɜŰŬɘ ɏɜŰɞɜŬ ɛŮ ɖɚŮəŰɟɘəɧ űɞɟŰɑɞ əŬɘ ůɡɛˊŮɟɘűɏɟɞɜŰŬɘ ɤɠ ŭɑˊɞɚŬ 

Â ɇŬ əɨŰŰŬɟŬ (ɖ əɡŰŰŬɟɘəɐ ɛŮɛɓɟɎɜɖ) ŭɘŬůŰɏɚɚɞɜŰŬɘ ɡˊɎɟɢŮɘ ŬˊɩɚŮɘŬ ɘɧɜŰɤɜ əŬɘ ŭɘɎɟɟɖɝɖ Űɖɠ ɛŮɛɓɟɎɜɖɠ

Â ȾŬŰɎɚɚɖɚɖ ɔɘŬ ɡɔɟɎ ŰɟɧűɘɛŬ (ɔɎɚŬ, ɢɡɛɞɑ, əɚˊ) ɛŮ ɡɣɖɚɐ ůɡɔəɏɜŰɟɤůɖ ɜŮɟɞɨ ˊɞɡ ŮɑɜŬɘ əŬɚɧɠ Ŭɔɤɔɧɠ Űɞɡ ɟŮɨɛŬŰɞɠ

Â ɀŮɘɞɜɏəŰɖɛŬ : ɖ ŬˊɞŰŮɚŮůɛŬŰɘəɐ əŬɘ ɞɛɞɘɧɛɞɟűɖ ˊŬůŰŮɟɑɤůɖ ŮɝŬɟŰɎŰŬɘ Ŭˊɧ Űɖ ůɡɔəɏɜŰɟɤůɖ əŬɘ Űɖɜ əŬŰŬɜɞɛɐ ɡɔɟŬůɑŬɠ ůŰɞ 

Űɟɧűɘɛɞ

Â ɉɟɖůɘɛɞˊɞɘŮɑŰŬɘ ŰɎůɖ ɘůɢɨɞɠ 30-35kV/cm ɔɘŬ ɚɑɔŬ ŭŮɡŰŮɟɧɚŮˊŰŬ (ŭɘɞɢŮŰŮɨɞɜŰŬɘ ůŮ ~30 ˊŬɚɛɞɨɠ ůŮ 2 sec)

Â ɆəɞŰɩɜɞɜŰŬɘ ɓɚŬůŰɘəɎ əɨŰŰŬɟŬ, ŬɚɚɎ ɧɢɘ ŮɜŭɞůˊɧɟɘŬɓŬəŰɖɟɑɤɜ

Â ɇŬ Gram ŬɟɜɖŰɘəɎ ɓŬəŰɐɟɘŬ ŮɑɜŬɘ ˊɘɞ ŮɡŬɑůɗɖŰŬ

Â ɇɞ ˊɟɞɥɧɜ ŭɘŬŰɖɟŮɑ ŰŬ ɞɟɔŬɜɞɚɖˊŰɘəŬ-ɗɟŮˊŰɘəɎ  ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɞɡ űɟɏůəɞɡ ˊɟɞɥɧɜŰɞɠ ɔɘŬ ɛɏɟŮɠ ɏɤɠ ŬɟəŮŰɏɠ ŮɓŭɞɛɎŭŮɠ ɡˊɧ 

ɣɨɝɖ 

Â ȷɜ ůɡɜŭɡŬůŰŮɑ ɛŮ ɗɏɟɛŬɜůɖ ~70C ŮˊɏɟɢŮŰŬɘ əŬɘ ɗŬɜɎŰɤůɖ ůˊɞɟɑɤɜ
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Â ȹɘɎɟɟɖɝɖ əɡŰŰŬɟɘəɐɠ ɛŮɛɓɟɎɜɖɠ ɛŮ Pulsed Electric Fields ůɡůəŮɡɐPEF
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ɀɘəɟɞɓɘŬəɐ Ŭɚɚɞɑɤůɖ Űɟɞűɑɛɤɜ

ɀŮɚɏŰɖ Űɤɜ Ůɘŭɩɜ Ŭɚɚɞɑɤůɖɠ əŬɘ Űɤɜ ɡˊŮɨɗɡɜɤɜ 
ɛɘəɟɞɞɟɔŬɜɘůɛɩɜ ůŰŬ ɓŬůɘəɧŰŮɟŬ Ůɑŭɖ Űɟɞűɑɛɤɜ ɛŮ 
ɓɎůɖ Űɖ ůɨɜɗŮůɐ Űɞɡɠ:

1. ȾɟŮŬɠ-ȾɟŮŬŰɞůəŮɡɎůɛŬŰŬ, ˊɞɡɚŮɟɘəɎ əŬɘ ŬɡɔɎ

2 . ȷɚɘŮɨɛŬŰŬ

3. ũŬɚŬəŰɞəɞɛɘəɎ ˊɟɞɥɧɜŰŬ

4. ūɟɞɨŰŬ-ɢɡɛɞɑ-ŬɜŬɣɡəŰɘəɎ

5. ȿŬɢŬɜɘəɎ

6. ɆɘŰɖɟɎ əŬɘ ɧůˊɟɘŬ

7. ȾŬɟɡəŮɨɛŬŰŬ

8. ɆɎɚŰůŮɠ-dressings

9. ȻɡɛɞɨɛŮɜŬŰɟɧűɘɛŬ 

10. ɄɞŰɎ
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ȾɨɟɘŮɠ əŬŰɖɔɞɟɑŮɠ ŬɚɚɞɘɞɔɧɜɤɜɛɘəɟɞɞɟɔŬɜɘůɛɩɜ

Â ɃɝŮɞˊŬɟŬɔɤɔɘəɎɛɘəɟɧɓɘŬ­ɞɝɑɜɘůɖŰɟɞűɑɛɤɜ (souring-acidification)

- ũŬɚŬəŰɘəɎ ɓŬəŰɐɟɘŬ (LAB): ˊŬɟɎɔɞɡɜ ɔŬɚŬəŰɘəɧ ɞɝɨ.Lactococcus, 

Streptococcus,    Lactobacillus, Leuconostoc, Pediococcus, Enterococcus

- ɃɝɘəɎ ɓŬəŰɐɟɘŬ: ˊŬɟɎɔɞɡɜ ɞɝɘəɧ ɞɝɨŬŮɟɞɓɑɤɠ. Acetobacter, 

Gluconobacter

- ɄɟɞˊɘɞɜɘəɎɓŬəŰɐɟɘŬ: Propionibacterium freundenreichii, ˊŬɟɎɔŮɘ 

ˊɟɞˊɘɞɜɘəɧɞɝɨ

- ȸɞɡŰɡɟɘəɎ ɓŬəŰɐɟɘŬ : Clostridium (tyro)butyricum, ˊŬɟɎɔɞɡɜ ɓɞɡŰɡɟɘəɧ ɞɝɨ

- Coliforms (Enterobacteriacae), ˊŬɟɎɔɞɡɜ ŭɘɎűɞɟŬ ɞɝɏŬ

- əɎˊɞɘɞɘ ɀɨəɖŰŮɠ, ˊ.ɢ. ȷspergillus niger ˊŬɟɎɔŮɘ əɘŰɟɘəɧ ɞɝɨ 

Â ɄɟɤŰŮɞɚɡŰɘəɎ ɛɘəɟɧɓɘŬ (putrefactive) ­ˊɟɤŰŮɧɚɡůɖ-ůɐɣɖ, ŭɡůɎɟŮůŰŮɠ 

ɞůɛɏɠ ˊɟɤŰŮɧɚɡůɖɠ, ɡŭɟɧɗŮɘɞ, ɛŮɟəŬˊŰɎɜŮɠ, Ɂȼ3, ŬˊɩɚŮɘŬ ŭɞɛɐɠ 

(ɛŬɚɎəɤɛŬ), Ŭɨɝɖůɖ pH

- ɄɟɤŰŮɞɚɡŰɘəɎ ɓŬəŰɐɟɘŬ, ˊ.ɢ. Bacillus, Clostridium, Micrococcus, 

Staphylococcus, Pseudomonas, Alteromonas, Flavobacterium, Alcaligenes, 

Proteus, ɛɨəɖŰŮɠ
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ɀɘəɟɞɓɘŬəɐ Ŭɚɚɞɑɤůɖ Űɟɞűɑɛɤɜ
Â ȿɘˊɞɚɡŰɘəɎɛɘəɟɧɓɘŬ­ɚɘˊɧɚɡůɖ, ŰɎɔɔɘůɖ, ɞůɛɏɠ ŮůŰɏɟɤɜ ɚɘˊŬɟɩɜ ɞɝɏɤɜ

- ɚɘˊɞɚɡŰɘəɞɑMicrococcus, Staphylococcus, Pseudomonas, Alteromonas, 
Flavobacterium, ɛɨəɖŰŮɠ

Â ɆŬəɢŬɟɞɚɡŰɘəɎɛɘəɟɧɓɘŬ­ŭɘɎůˊŬůɖ Ŭɛɨɚɞɡ, ɞɝɑɜɘůɖ, ůŮ űɟɞɨŰŬ-ɚŬɢŬɜɘəɎ,

Ŭ́ ɧ Bacillus, Clostridium, Aeromonas, Pseudomonas, Enterobacter, ŭɘɎůˊŬůɖ 
ˊɖəŰɘɜɩɜ əŬɘ ɛŬɚɎəɤɛŬ ɡűɐɠ Ŭˊɧ Erwinia, ˊŬɟŬɔɤɔɐ Ŭɚəɞɧɚɖɠ əŬɘ CO2

Ŭˊɧ ɕɨɛŮɠ, ŭɘɎůˊŬůɖ əɡŰŰŬɟɑɜɖɠ Ŭˊɧ ɛɨəɖŰŮɠ

Â ȷŮɟɘɞɔɧɜŬ ɛɘəɟɧɓɘŬ(ˊŬɟɎɔɞɡɜ CO2, H2S, ɁH3, H2) ­ŭɡůɎɟŮůŰŮɠ ɞůɛɏɠ, 
űɞɨůəɤɛŬ ůŮ ůɡůəŮɡŬůɛɏɜŬ ŰɟɧűɘɛŬ, ůəɎůɘɛɞ Űɡɟɘɩɜ

- Leuconostoc, Lactobacillus, Escherichia, Enterobacter, Propionibacterium, 
ɕɨɛŮɠ (ˊ.ɢ. Saccharomyces) (CO2, H2), Desulfotomaculum (H2S), 
Clostridium (CO2, H2S), ȺɜŰŮɟɞɓŬəŰɖɟɑŭɘŬ, ɕɨɛŮɠ (ɁH3)

Â ȸŬəŰɐɟɘŬ ˊɞɡ ˊŬɟɎɔɞɡɜ ɔɚɑŰůŬ (ˊɞɚɡůŬəɢŬɟɑŰŮɠ, ˊɟɤŰŮɞɔɚɡəɎɜŮɠ)­
Ŭɨɝɖůɖ ɘɝɩŭɞɡɠ ůŮ ɎɚɛŮɠ, ɔɚɑŰůŬ ůŮ ŮˊɘűɎɜŮɘŬ ŬɚɚŬɜŰɘəɩɜ

- Pseudomonas, Xanthomonas, LAB, Alcaligenes, ɕɨɛŮɠ-ɛɨəɖŰŮɠ

Â ȸŬəŰɐɟɘŬ ˊɞɡ ˊɟɞəŬɚɞɨɜ ŬˊɞɢɟɤɛŬŰɘůɛɧ(off-color) ­ˊɟŬůɑɜɘůɛŬ 
ŬɚɚŬɜŰɘəɩɜ, ɞɝŮɑŭɤůɖ ɢɟɤůŰɘəɩɜ Űɟɞűɑɛɤɜ, ˊŬɟŬɔɤɔɐ ɢɟɤůŰɘəɩɜ Ŭˊɧ 
ɓŬəŰɐɟɘŬ ɐ ɕɨɛŮɠ

- Pseudomonas, Weissella, Leuconostoc, ɕɨɛŮɠ-ɛɨəɖŰŮɠ 
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ɀɘəɟɞɓɘŬəɐ Ŭɚɚɞɑɤůɖ Űɟɞűɑɛɤɜ

ȼ ɞɚɘəɐ ŬŮɟɧɓɘŬ ɛɘəɟɞɢɚɤɟɑŭŬ (Aerobic Plate count -APC) ɤɠ ŭŮɑəŰɖɠ 

Űɖɠ ŬɜɘɢɜŮɨůɘɛɖɠ Ŭɚɚɞɑɤůɖɠ Űɟɞűɑɛɤɜ
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ɀɘəɟɞɓɘŬəɐ Ŭɚɚɞɑɤůɖ Űɟɞűɑɛɤɜ

1.  ȾɟɏŬɠ əŬɘ ȾɟŮŬŰɞůəŮɡɎůɛŬŰŬ

Â ɆɨɜɗŮůɖ əɟɏŬŰɞɠ: ˊɚɞɨůɘɞ ůŮ ɗɟŮˊŰɘəɎ ůɡůŰŬŰɘəɎ (ˊɟɤŰŮɑɜŮɠ-ŬɛɘɜɞɝɏŬ
20%, ɚɘˊɑŭɘŬ3%, ɔɚɡəɞɔɧɜɞ-ɔɚɡəɧɕɖ0,3%, ɛɏŰŬɚɚŬ0,6% əŬɘ ɜŮɟɧ 
~76%) ɛŮ ɞɡŭɏŰŮɟɞ pH (~6.5)

Â ɆɡɜŮˊɩɠ, ŰŬ ɓŬəŰɐɟɘŬ ŮˊɘəɟŬŰɞɨɜ ůŰɖɜ ɛɘəɟɞɢɚɤɟɑŭŬ

Â Ʉɖɔɏɠ ɛɘəɟɞɢɚɤɟɑŭŬɠ əɟɏŬŰɞɠ: ŭɏɟɛŬ  ɕɩɞɡ (Staphylococcus, 
Micrococcus), ŮɜŰŮɟɘəɧɠ ůɤɚɐɜŬɠ əŬɘ əɞɘɚɧŰɖŰŮɠ (Enterobacteriacae, 
Clostridium, LAB), ɕɤɞŰɟɞűɏɠ(Salmonella), ɢŮɘɟɘůŰɏɠ əɟɏŬŰɞɠ, 
ŮɟɔŬɚŮɑŬ əŬɘ ɛɖɢŬɜɐɛŬŰŬ ŮˊŮɝŮɟɔŬůɑŬɠ, ŭɞɢŮɑŬ-ˊŮɟɘɏəŰŮɠ əɟɏŬŰɞɠ. 

Â Ʉɟɞůɞɢɐ əŬŰɎ Űɖ ůűŬɔɐ (ŮɜŰŮɟɘəɐ & ŭŮɟɛŬŰɘəɐ ɛɧɚɡɜůɖ), Űɖ 
Űɡˊɞˊɞɑɖůɖ əŬɘ Űɖ ůɡɜŰɐɟɖůɖ əŬɘ ŭɘŬəɑɜɖůɖ (ˊɎɜŰŬ ůŮ ɣɨɝɖ). 

Â ȼ ɜŮəɟɘəɐ ŬəŬɛɣɑŬ əŬɘ ɖ ɐɟŮɛɖ ɛŮŰŬɢŮɑɟɘůɖ ˊɟɘɜ Űɖ ůűŬɔɐ ɓɞɖɗɞɨɜ 
Űɖɜ ɞɛŬɚɐ ˊŰɩůɖ Űɞɡ pH Űɞɡ əɟɏŬŰɞɠ (pH 7.0 ­ 5.5); ȷɚɚɎ Ŭɜ Űɞ ɕɩɞ 
ŮɝŬɜŰɚɖɗŮɑ ɛɏɜŮɘ ŮɚɎɢɘůŰɞ ɔɚɡəɞɔɧɜɞ əŬŰɎ Űɖ ɜŮəɟɘəɐ ŬəŬɛɣɑŬ (pH 6.5 
­ 6.0) 

Â ȼ ɤɟɑɛŬɜůɖ Űɞɡ əɟɏŬŰɞɠ ˊɞɡ ŬəɞɚɞɡɗŮɑ­ˊɟɤŰŮɧɚɡůɖ 
ŬəŰɘɜɞɛɡɞůɑɜɖɠ əŬɘ Ŭɨɝɖůɖ Űɞɡ pH (ůŰɞ 6.5)
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ȷɚɚɞɘɞɔɧɜɞɘ 
ɛɘəɟɞɞɟɔŬɜɘůɛɞɑ

ɀɘəɟɞɢɚɤɟɑŭŬ əɟɏŬŰɞɠ:

Á ɄɞɚɚɎ ŬŮɟɧɓɘŬ 
ɣɡɢɟɧŰɟɞűŬ ɓŬəŰɐɟɘŬ

Á ȿɑɔŮɠ ɕɨɛŮɠ(Candida, 
Torulopsis, Rhodotorula)

Á ȿɑɔɞɘ 
ɛɨəɖŰŮɠ(Cladosposium, 
Mucor Geotrichum,
Penicillium, Rhizopus, 
Sporotrichum, 
Thamnidium)
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ȷɚɚɞɘɞɔɧɜɞɘ ɛɘəɟɞɞɟɔŬɜɘůɛɞɑ

ȷɚɚɞɘɩůŮɘɠ əɟɏŬŰɞɠ:

Â ɃɝɑɜɘůɖŮˊɘűŬɜŮɘŬəɎ: Acinetobacter, Bacillus, Brochothrix (ɣɡɢɟɧŰɟɞűŬ), LAB

Â ɄɟɤŰŮɧɚɡůɖ ŮˊɘűŬɜŮɘŬəɎ: Pseudomonas, Acinetobacter, Moraxella, Bacillus

Â ɄɟɤŰŮɧɚɡůɖ ůŰɞ ŮůɤŰŮɟɘəɧ Ůɜɧɠ ŰŮɛŬɢɑɞɡ(ñbone taintò)ůŮ ɗŮɟɛɞəɟŬůɑŬ 
ˊŮɟɘɓɎɚɚɞɜŰɞɠ: Cl. perfringens

Â ɃɝɑɜɘůɖɛŮ ́ɟɤŰŮɧɚɡůɖ ůŰɞ ŮůɤŰŮɟɘəɧ Ůɜɧɠ ŰŮɛŬɢɑɞɡ(ñbone taintò)ůŮ 
ɗŮɟɛɞəɟŬůɑŬ ˊŮɟɘɓɎɚɚɞɜŰɞɠ: Enterobacteriacae

Â ɇɎɔɔɘůɖɚɑˊɞɡɠ :

- Pseudomonas, Alteromonas, Flavobacterium, ɕɨɛŮɠ-ɛɨəɖŰŮɠ

Â ɄɟɎůɘɜŮɠ ɢɟɤůŰɘəɏɠ ůŰɖɜ ŮˊɘűɎɜŮɘŮɠ (ˊ.ɢ. űɏŰŮɠ ɕŬɛˊɧɜ)

- Pseudomonas fluorescens, Shewanella putrefaciens

Â ȺˊɘűŬɜŮɘŬəɐ ɔɚɑŰůŬ ůŮ űɏŰŮɠ ɕŬɛˊɧɜ

- Pseudomonas (ůɡɜɏɜɤůɖ Ŭˊɞɘəɘɩɜ, ˊŬɟŬɔɤɔɐ ˊɞɚɡůŬəɢŬɟɘŰɩɜ) 

Â ɀɞɨɢɚŬ ŮˊɘűŬɜŮɘŬəɎ ůŮ ɝɖɟɧ/əŬˊɜɘůŰɧ/ɕɡɛɞɨɛŮɜɞəɟɏŬɠ

Â - ȸŬɛɓŬəɩŭɖ ɔəɟɘ ɛɡəɐɚɘŬŰɤɜ ɛɡəɐŰɤɜ Thamnidium, Mucor, Rhizopus

- ɀŬɨɟŮɠ əɖɚɑŭŮɠ Ŭˊɧ Cladosporium

- ȿŮɡəɏɠ əɖɚɑŭŮɠ Ŭˊɧ Sporotrichum əŬɘ Chrysosporum

- ɄɟɎůɘɜŮɠ əɖɚɑŭŮɠ Ŭˊɧ Penicillium
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ȷɚɚɞɘɞɔɧɜɞɘɛɘəɟɞɞɟɔŬɜɘůɛɞɑ
ȷɚɚɞɑɤůɖ əɟŮɎŰɤɜ

Â ɂŮəɘɜɎŮɘ ɛŮ ɣɡɢɟɧŰɟɞűŬŬŮɟɧɓɘŬ ůŰŮɚɏɢɖ (Pseudomonas, Flavobacterium, 
Aeromonas)

Â ȳŰŬɜ ɞ ˊɚɖɗɡůɛɧɠ űŰɎůŮɘ ŰŬ 106-108 cfu/gr, Űɞ ɞɝɡɔɧɜɞ ɛŮɘɩɜŮŰŬɘ 
ůɖɛŬɜŰɘəɎ əŬɘ ɝŮəɘɜɎŮɘ ɖ ŭɘɎůˊŬůɖ Ŭɛɘɜɞɝɏɤɜ (ˊɟɤŰŮɧɚɡůɖ) Ŭˊɧ 
ˊɟɤŰŮɞɚɡŰɘəɎ Ůɑŭɖ(Pseudomonas, Enterobacteriacae, Bacillus 
Clostridium) ­ŬɛɑɜŮɠ, ɘɜŭɧɚɖ, NH3, H2S, Ɏůɢɖɛɖ ɞůɛɐ-ɔŮɨůɖ

Â ɆŮ ɢŬɛɖɚɧ pH (ɕɡɛɞɨɛŮɜŬŬɚɚŬɜŰɘəɎ) ŰŬ ŮˊɘɗɡɛɖŰɎ ɔŬɚŬəŰɘəɎ ɓŬəŰɐɟɘŬ 
ŮˊɘəɟŬŰɞɨɜ 

Â ɀɨəɖŰŮɠ ŬɜŬˊŰɨůůɞɜŰŬɘ ŮəŮɑ ˊɞɡ ŭŮɜ ɛˊɞɟɞɨɜ ɜŬ ŬɜŬˊŰɡɢɗɞɨɜ ɓŬəŰɐɟɘŬ, 
əŬɘ ůɡɜɐɗɤɠ ˊɎɜɤ Ŭˊɧ 5C̄, ˊ.ɢ. ɧŰŬɜ Űɞ əɟɏŬɠ ɝɖɟŬɗŮɑ ŬɟəŮŰɎ ɐ ɧŰŬɜ 
ɝɘɜɑůŮɘ ŬɟəŮŰɎ (ˊ.ɢ. ůŬɚɎɛɘ Ŭɏɟɞɠ) ɐ Ŭɜ ɡˊɎɟɢɞɡɜ ɓŬəŰɖɟɘɞůŰŬŰɘəɏɠɞɡůɑŮɠ 
(ˊ.ɢ. ɜɘŰɟɩŭɖ)

Â ɆŮ ŬŮɟɧɓɘɞ ˊŮɟɘɓɎɚɚɞɜ ŮˊɘəɟŬŰŮɑ ůŰɞ ɜɤˊɧ əɟɏŬɠ ɖ ˊɟɤŰŮɧɚɡůɖ Ŭˊɧ 
ŬŮɟɧɓɘŬ/ˊɟɞŬɘɟŮŰɘəɎ ŬɜŬŮɟɧɓɘŬ ɓŬəŰɐɟɘŬ, Ůɜɩ ůŮ ŬɜŬŮɟɧɓɘɞ ˊŮɟɘɓɎɚɚɞɜ 
ŮˊɘəɟŬŰɞɨɜ ˊɟɞŬɘɟŮŰɘəɎ ŬɜŬŮɟɧɓɘŬ ɓŬəŰɐɟɘŬ ˊɞɡ ˊɟɞəŬɚɞɨɜ ɞɝɑɜɘůɖ, ˊ.ɢ. 
LAB, ɐ ŬɜŬŮɟɧɓɘŬ ˊɟɤŰŮɞɚɡŰɘəɎ ˊɞɡ ˊɟɞəŬɚɞɨɜ ŭɡůɞůɛɑŮɠ, ˊ.ɢ. 
Clostridium



84

ȷɚɚɞɘɞɔɧɜɞɘ ɛɘəɟɞɞɟɔŬɜɘůɛɞɑ
ȷɚɚɞɑɤůɖ ŬɚɚŬɜŰɘəɩɜ 

Â ȼ ɎɚŮůɖ Űɞɡ əɟɏŬŰɞɠ (əɘɛɎɠ) ŬɡɝɎɜŮɘ ůɖɛŬɜŰɘəɐ Űɖɜ Ƀɀɉ (Ƀɚɘəɐ ɀŮůɧűɘɚɖ
ɉɚɤɟɑŭŬ). 

Â ɇɞ ɛɖɢŬɜɘəɩɠ ŬˊɞůŰŮɤɛɏɜɞ əɟɏŬɠ ɏɢŮɘ ɚɘɔɧŰŮɟɞɡɠ ůŰŬűɡɚɞəɧəəɞɡɠ. 
ũɘŬŰɑ? 

Â ɆɡůəŮɡŬůɑŬ Vacuum / MAP (ŬɜɎɚɞɔŬ ɛŮ ŭɘŬˊŮɟŬŰɧŰɖŰŬ Űɞɡ űɘɚɛ
permeability) ŬɜŬůŰɏɚɚŮɘ ŬŮɟɧɓɘŬ, ŮɡɜɞŮɑ ɧɛɤɠ ŰŬ Ůɝɐɠ: 

- ˊɟɞŬɘɟŮŰɘəɎ ŬɜŬŮɟɧɓɘŬ (Lactobacilli, Brochothrix, Shewanella) ­ɞɝɑɜɘůɖ
(ɛŮɑɤůɖ ůŮ pH 5), 

- ŬɡůŰɖɟɎ ŬɜŬŮɟɧɓɘŬ(ɣɡɢɟɧŰɟɞűŬəɚɤůŰɟɘŭɘŬ)­ůɞɡɚűɑŭɘŬ, H2, H2S, 
CO2, ɓɞɡŰŬɜɧɚɖ-ŬəŮŰɧɜɖ

- əɎˊɞɘŬ ˊŬɗɞɔɧɜŬ (L. monocytogenes, S. aureus, Y. enterocolytica)

Â ȼ ɜɑŰɟɤůɖ əɟɏŬŰɞɠ(curing) ŮɡɜɞŮɑ ŰŬ ŬɜɗŮəŰɘəɎ ɔŬɚŬəŰɘəɎ (Leucɞnostoc
carnosus, Leuc. gelidium, Carnobacterium divergens, formerly Lb. 
divergens), ˊɞɡ ˊŬɟɎɔɞɡɜ CO2 , əŬɘ ŬɜŬůŰɏɚɚɞɡɜ Űɞ B. thermosphacta
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ȷɚɚɞɘɞɔɧɜɞɘ ɛɘəɟɞɞɟɔŬɜɘůɛɞɑ

Â ȺɜŭŮɘəŰɘəɧɠ ˊɚɖɗɡůɛɧɠ 
ɛɘəɟɞɓɑɤɜ ůŮ əɘɛɎ ɡˊɧ 
əŮɜɧ ɐ ɢɤɟɑɠ ůɡůəŮɡŬůɑŬ 
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ȷɚɚɞɘɞɔɧɜɞɘ ɛɘəɟɞɞɟɔŬɜɘůɛɞɑ
ȷɚɚɞɑɤůɖ ŬɚɚŬɜŰɘəɩɜ(cured meats)

Â ɉŬɟŬəŰɖɟɘůŰɘəɎ ŬɚɚŬɜŰɘəɩɜ

- ɈɣɖɚɐawůŰŬ ɓɟŬůŰɎ (hams-frankfurters); ɉŬɛɖɚɐ aw & pH, ŬɟəŮŰɧ NaCl ůŰŬ 
ɕɡɛɞɨɛŮɜŬŬɚɚŬɜŰɘəɎ (Ŭɏɟɞɠ, ˊɟɞůɞɨŰɞ)

- Ⱥˊɘˊɚɏɞɜ Űɖɠ űɡůɘəɐɠ ɛɘəɟɞɢɚɤɟɑŭŬɠɡˊɎɟɢɞɡɜ ŮˊɘɛɞɚɨɜůŮɘɠ Ŭˊɧ Űɘɠ ɗɐəŮɠ əŬɘ ŰŬ 
əŬɟɡəŮɨɛŬŰŬ-ˊɟɧůɗŮŰŬ

Â ũɚɞɘɩŭɖɠ Ŭɚɚɞɑɤůɖ Űɤɜ ɗɖəɩɜ(ůŮ ɡɣɖɚɐ ɡɔɟŬůɑŬ)

- ȻɨɛŮɠ(Candida, Torulopsis), Lactobacillus, Enterococcus, Weissela, Brochothrix

Â Ƀɝɑɜɖůɖ(ɕɨɛɤůɖ ůŬəɢɎɟɤɜ)

- ȺˊɘəɟŬŰŮɞɨɜŰŬ B. thermosphacta, LAB

Â ɄɟŬůɑɜɘůɛŬ ɚɧɔɤH2O2ŬɜŬŮɟɞɓɑɤɠ

(ȳŰŬɜ ɛɘŬ ůɡůəŮɡŬůɑŬ əŮɜɞɨ ŬɜɞɑɔŮɘ, ŰŬ frankfurters ŮəŰŮɑɗŮɜŰŬɘůŮ ɞɝɡɔɧɜɞ 

(H2O2 + nitrosohemochrome­ oxidized porphyrin). ɆɖɛŮɑɤůɖ: Ŭəɑɜŭɡɜɖ Ŭɚɚɞɑɤůɖ)

- Weissella viridescens (ˊŬɟŬɔɤɔɐ ɢɟɤůŰɘəɐɠ), leuconostocs, enterococci 
(ˊŬɟŬɔɤɔɐ ȼ2Ƀ2)

Â ɄɟŬůɑɜɘůɛŬ ɚɧɔɤH2S ŬɜŬŮɟɞɓɑɤɠ(ɚɧɔɤ ˊɟɤŰŮɧɚɡůɖɠ)

Â - Shewanella putrefaciens, Lactobacillus sake (H2S + myoglobin ­
sulphomyoglobin), ȾɚɤůŰɟɐŭɘŬ

Â ȾɘŰɟɑɜɘůɛŬ əŬŰɎ Űɖɜ ɣɨɝɖ(ŬˊŬɘŰŮɑ 3-4 ɓŭɞɛɎŭŮɠ)

- Enterococcus casseliflavus

Â ȷɏɟɘɞ əŬɘ ŰɟɨˊŮɠ Ŭˊɧ Clostridia ůŮ ŬɚɚŬɜŰɘəɎ ɤɟɑɛŬɜůɖɠ (ˊŬɟŬɔɤɔɐ CO2 ɐ H2S) 
ˊɞɡ ŮɡɜɞɞɨɜŰŬɘ Ŭˊɧ əɎˊɜɘůɛŬ, ŬɜŬůŰɏɚɚɞɜŰŬɘ Ŭˊɧ ɜɘŰɟɩŭɖ ɎɚŬŰŬ + ɞɝɨŰɖŰŬ
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ȾɡɟɑŬɟɢɖ ɛɘəɟɞɢɚɤɟɑŭŬəŬɘ 

əŬɚɚɘɏɟɔŮɘŮɠ ŮəəɑɜɖůɖɠůŮ ŬɚɚŬɜŰɘəɎ 

ɤɟɑɛŬɜůɖɠ (Ŭɏɟɞɠ):

Â ȷɚɧűɘɚŬ, ɞɝŮɧűɘɚŬŮɑŭɖ ŮˊɘəɟŬŰɞɨɜ

Â Note: S. aureus and Salmonella may 

survive

Â ɃɛɞɕɡɛɤŰɘəɞɑLactobacilli (ˊ.ɢ.Lb. 

plantarum, Lb. bulgaricus) ˊŬɟɎɔɞɡɜ 

ɔŬɚŬəŰɘəɧ ɞɝɨ

Â ȺŰŮɟɞɕɡɛɤŰɘəɞɘLactobacilli (ˊ.ɢ. Lb. 

brevis) əŬɘ Leuconostoc ˊŬɟɎɔɞɡɜ 

Ůˊɘˊɚɏɞɜ əŬɘ ɎɚɚŬ ɞɝɏŬ, CO2, ŬəŮŰŬɚŭŮɨŭɖ

ɎɟɤɛŬ 

Â Micrococci (M. aurantiacus) əŬɘ

Staphylococci (S. carnosus) ŬɜɎɔɞɡɜ ŰŬ 

ɜɘŰɟɘəɎ ůŮ ɜɘŰɟɩŭɖ əŬɘ ˊŬɟɎɔɞɡɜ ɎɟɤɛŬ

Â Pediococcus cerevisiae, P. acidilacti

ˊŬɟɎɔɞɡɜ ɞɝɏŬ 
pH fall in fermented sausages containing 1% carbohydrates
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ȷɚɞɑɤůɖɕɤɘəɩɜ ɞɟɔɎɜɤɜ-ŮɜŰɧůɗɘɤɜ 

Â ɆɡəɩŰɘ, ɜŮűɟɎ, əŬɟŭɘɏɠ, ɔɚɩůůŮɠ, əɚˊ. Ȱɢɞɡɜ ɚɑɔɞ ɡɣɖɚɧŰŮɟɞ pH Ŭˊɧ Űɞ 

əɟɏŬɠ əŬɘ ůɖɛŬɜŰɘəɎ ˊŮɟɘůůɧŰŮɟɞ ɔɚɡəɞɔɧɜɞ(3%)

Â ȷɟɢɘəɐ ɛɘəɟɞɢɚɤɟɑŭŬɢŬɛɖɚɐ (Ƀɀɉ~ 102-104)

Â Ⱦɡɟɑɤɠ Gram+ cocci, coryneforms, Bacillus, Pseudomonas, Moraxella, 

Acinetobacter, LAB

Â LAB ˊɟɞəŬɚɞɨɜ ɞɝɑɜɘůɖ(pH 6.5­5.9 in 14d at 2 C̄)

Â ȿɘɔɧŰŮɟɞ ɏɜŰɞɜɖ ɖ ˊɟɤŰŮɧɚɡůɖ ɚɧɔɤ ˊŬɟɞɡůɑŬɠ ɔɚɡəɞɔɧɜɞɡ 

(ˊɟɞŰɘɛɧŰŮɟɞ ɡˊɧůŰɟɤɛŬ ɔɘŬ ɛɘəɟɞɓɘŬəɐ ŬɜɎˊŰɡɝɖ) 

Â ȼ Gram- ŬŮɟɧɓɘŬ ɢɚɤɟɑŭŬ ˊɟɞəŬɚŮɑ Űɘɠ ˊŮɟɘůůɧŰŮɟŮɠ ŬɚɚɞɘɩůŮɘɠ  ůŮ 

ɜɤˊɧ ˊɟɞɥɧɜ ɢɤɟɑɠ ůɡůəŮɡŬůɑŬ əŮɜɞɨ (ŬɜŬˊŰɨůůŮŰŬɘ ŰŬɢɨŰŮɟŬ Ŭˊɧ ŰŬ 

LAB)

Â ɆŮ ůɡůəŮɡŬůɑŮɠ əŮɜɞɨ ɐ ɀȷɅ ŰŬ ɔŬɚŬəŰɘəɎ ŮˊɘəɟŬŰɞɨɜ
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ȯɚɚɞɑɤůɖˊɞɡɚŮɟɘəɩɜ

Â ũŮɜɘəɎ ˊŬɟɧɛɞɘŬ ɛɘəɟɞɢɚɤɟɑŭŬɛŮ ɜɤˊɧ əɧəəɘɜɞ əɟɏŬɠ

Â ȺˊɘɛɞɚɨɜůŮɘɠ Ŭˊɧ ŰŬ ɏɜŰŮɟŬ, ŰŬ űŰŮɟɎ əŬɘ ŰŬ ɛɖɢŬɜɐɛŬŰŬ əɞˊɐɠ ŮɑɜŬɘ ŬɜŬˊɧűŮɡəŰŮɠ

Â ɇɞ ŭɏɟɛŬ ˊɟɞůűɏɟŮɘ ˊɟɞůɤɟɘɜɐ ˊɟɞůŰŬůɑŬ ɔɘŬ Űɞ ɛɡɥəɧ ɘůŰɧ (ŬɚɚɎ ůɡɔəŮɜŰɟɩɜŮɘ 
ɡɣɖɚɧ ɛɘəɟɞɓɘŬəɧ űɞɟŰɑɞ Űɞ ɑŭɘɞ)

Â ɇɞ əɟɏŬɠ Ŭˊɧ ůŰɐɗɞɠ ŮɑɜŬɘ ˊɘɞ ɧɝɘɜɞ (pH 5.8) ůŮ ůɢɏůɖ ɛŮ Űɞ ɛˊɞɨŰɘ (pH 6.5) 

Â Ⱦɨɟɘɞɘ Ŭɚɚɞɘɞɔɧɜɞɘɛ/ɞ: Pseudomonas, Acinetobacter, Flavobacterium, 
Corynebacterium, Aeromonas, Shewanella

Â ȾɨɟɘŮɠ ŬɚɚɞɘɩůŮɘɠ: 

- ɔɚɞɘɩŭɖɠɡűɐ(ɧŰŬɜ Pseudomonads űŰɎůɞɡɜ ůŮ log 8), ůɡɢɜɎ ŬɜɘɢɜŮɨůɘɛɖ ɤɠ 
űɗɞɟɘůɛɧɠ ůŮ ɚɎɛˊŬ UV

- ɃɝɑɜɘůɖůŰɞ ŮůɤŰŮɟɘəɧ ɧˊɞɡ ɡˊɎɟɢɞɡɜ ŰŬ ŮɜŰɧůɗɘŬ, ɘŭɑɤɠ Ŭɜ ŭŮɜ ŬűŬɘɟŮɗɞɨɜ

- ŪŮɘɩŭɖɠ ɞɡůɑŮɠ-ŭɡůɞůɛɑŬ Űɞ ˊɞɚɨ ŮɜŰɧɠ 7 ɖɛŮɟɩɜ, ɚɧɔɤ ŬɜɎˊŰɡɝɖɠ Űɖɠ 
Shewanella putrefaciens (H2S, dimethyl sulfide, methyl mercaptane)

Â Ʉɟɞůɞɢɐ: Salmonella əŬɘ Űɞ Campylobacter ɓɟɑůəɞɜŰŬɘ ˊɞɚɨ ůɡɢɜɎ ůŮ ˊŰɖɜɎ (ɐ 
ŬɡɔɎ ŬɡŰɩɜ) ůŮ ɡɣɖɚɧ ˊɚɖɗɡůɛɧ(ˊɟɞŮɟɢɧɛŮɜɖ Ŭˊɧ əɧˊɟŬɜŬ ˊŰɖɜɩɜ əŬɘ 
ɕɤɞŰɟɞűɏɠ). ɄɟɧɓɚɖɛŬɖ ɡˊŮɟŮɜŰŬŰɘəɐ ŮəŰɟɞűɐ , Ůɜɩ ŰŬ çɓɘɞɚɞɔɘəɐɠ ŮəŰɟɞűɐɠè 
ɛˊɞɟŮɑ ɜŬ ɏɢɞɡɜ ɧɛɞɘŬ ɐ ˊŮɟɘůůɧŰŮɟɖ ɛɘəɟɞɢɚɤɟɑŭŬ(ŭŮɜ ůɖɛŬɑɜŮɘ ɧŰɘ ŮɑɜŬɘ əŬɘ 
çŮəŰŬŰɘəɐɠŮəŰɟɞűɐɠè)
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Â ɀɘəɟɞɓɘŬəɐ ˊɞɘɧŰɖŰŬ ˊɟɞɥɧɜŰɤɜ ɔŬɚɞˊɞɨɚŬɠ


