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ʋɮʄʁɼʁʃɳɹʁ ʃɮɿɳʃɹʅʆɶɾɹʁ            
ʅʋʁɽɶ ɳʃɹʅʆɶɾʍɿ ʇɱɳɹɮʅ ɼɮɹ ɮɱʍɱɶʅ                 

ʆɾɶɾɮ ɳʃɹʅʆɶɾɶʅ ɲɹɮɹʆʁɽʁɱɹɮʅ-ɲɹɮʆʄʁʊɶʅ 
 

 

 

 

 

 

 

ʃˍˎ˔ʽʰˁʺ ʶˊʴʰˋʾʰ 

ɾʶ˂ʷˍʹ ˍʹˌ ƛƴ ǾƛǘǊƻ ʰ˄ʱˉˍˎ˅ʹˌ ˎˉˇ˕ʺ˒ʽ˖˄ ˉˊˇʲʽˇˍʽˁ˗˄ ˋˍʶ˂ʶ˔˗˄ ˉˇˎ ʷ˔ˇˎ˄ 
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ɮʻʺ˄ʰΣнлнм 
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ʋɮʄʁɼʁʃɳɹʁ ʃɮɿɳʃɹʅʆɶɾɹʁ            
ʅʋʁɽɶ ɳʃɹʅʆɶɾʍɿ ʇɱɳɹɮʅ ɼɮɹ ɮɱʍɱɶʅ                 

ʆɾɶɾɮ ɳʃɹʅʆɶɾɶʅ ɲɹɮɹʆʁɽʁɱɹɮʅ-ɲɹɮʆʄʁʊɶʅ 
 

 

 

 

 
 
 

ɳʃɹɰɽɳʃʁʇʅɮ ɼɮɸɶɱɶʆʄɹɮ 
ɮɲɮɾɮɿʆɹɿɶ ɼʇʄɹɮɼʁʇΣ ɮɿɮʃɽɶʄʍʆʄɹɮ ɼɮɸɶɱɶʆʄɹɮ 

 
 

ʆʄɹɾɳɽɶʅ ɳʀɳʆɮʅʆɹɼɶ ɳʃɹʆʄʁʃɶ 
 

ɮʵʰ˃ʰ˄ˍʾ˄ʹ ɼˎˊʽʰˁˇˏ 
ɮ˄ʰˉ˂ʹˊ˗ˍˊʽʰ ɼʰʻʹʴʺˍˊʽʰ ɾʽˁˊˇʲʽˇ˂ˇʴʾʰˌ ʋʰˊˇˁˈˉʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ 

 
ɾʰˊʾʰ ɼ˗ˍˋˇˎ 

ɾʷ˂ˇˌ ɳΦɲɹΦʃΣ ɳΦɰΦɰɹΦʊΦɮΦɾΦ Σ ʋʰˊˇˁˈˉʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ 
 

ʆʸ˗ˊˍʸʹˌ ɿˇ˃ʽˁˈˌ 
ɮ˄ʰˉ˂ʹˊ˖ˍʺˌ ɼʰʻʹʴʹˍʺˌ ɰʽˇ˔ʹ˃ʶʾʰˌΣ ʋʰˊˇˁˈˉʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ  

 

 

 

 

 

 

 

 

 

 

ɮʻʺ˄ʰΣнлнм 
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ɶ ɾˇ˂ʵˇʲʰ˄ʾʵʹ ʆʰˍʽʱ˄ʰΣ 

ʵʹ˂˗˄˖ ˎˉʶˏʻˎ˄ʰ ˈˍʽΥ 

 
1) ɳʾ˃ʰʽ ˇ ˁʱˍˇ˔ˇˌ ˍ˖˄ ˉ˄ʶˎ˃ʰˍʽˁ˗˄ ʵʽˁʰʽ˖˃ʱˍ˖˄ ˍʹˌ ˉˊ˖ˍˈˍˎˉʹˌ ʰˎˍʺˌ 
ʶˊʴʰˋʾʰˌ ˁʰʽ ʰˉˈ ˈˋˇ ʴ˄˖ˊʾʸ˖ ʹ ʶˊʴʰˋʾʰ ˃ˇˎ ʵʶ ˋˎˁˇ˒ʰ˄ˍʶʾ ˉˊˈˋ˖ˉʰΣ 
ˇˏˍʶ ˉˊˇˋʲʱ˂ʶʽ ˍʰ ˉ˄ʶˎ˃ʰˍʽˁʱ ʵʽˁʰʽ˗˃ʰˍʰ ˍˊʾˍ˖˄Φ  

 
2) ɮˉˇʵʷ˔ˇ˃ʰʽ ˈˍʽ ʹ ɰɼʃ ˃ˉˇˊʶʾΣ ˔˖ˊʾˌ ˄ʰ ʰ˂˂ʱ˅ʶʽ ˍˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˍʹˌ 
ʶˊʴʰˋʾʰˌ ˃ˇˎΣ ˄ʰ ˍʹ ʵʽʰʻʷˋʶʽ ˋʶ ʹ˂ʶˁˍˊˇ˄ʽˁʺ ˃ˇˊ˒ʺ ˃ʷˋʰ ʰˉˈ ˍʹ ˕ʹ˒ʽʰˁʺ 
ɰʽʲ˂ʽˇʻʺˁʹ ˍʹˌΣ ˄ʰ ˍʹ˄ ʰ˄ˍʽʴˊʱ˕ʶʽ ˋʶ ˇˉˇʽˇʵʺˉˇˍʶ ˃ʷˋˇ ʺκˁʰʽ ˋʶ 
ˇˉˇʽˇʵʺˉˇˍʶ ˃ˇˊ˒ˈˍˎˉˇ ˁʰʻ˗ˌ ˁʰʽ ˄ʰ ˁˊʰˍʱ ˉʶˊʽˋˋˈˍʶˊʰ ʰˉˈ ʷ˄ʰ 
ʰ˄ˍʾʴˊʰ˒ʰ ʴʽʰ ˂ˈʴˇˎˌ ˋˎ˄ˍʺˊʹˋʹˌ ˁʰʽ ʰˋ˒ʱ˂ʶʽʰˌΦ 
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ɳˎ˔ʰˊʽˋˍʾʶˌΣ 

ɶ ˉʰˊˇˏˋʰ ˉˍˎ˔ʽʰˁʺ ʶˊʴʰˋʾʰ ʶˁˉˇ˄ʺʻʹˁʶ ˋˍˇ ɳˊʴʰˋˍʺˊʽˇ ɾʽˁˊˇʲʽˇ˂ˇʴʾʰˌ ˍˇˎ ʋʰˊˇˁˇˉʶʾˇˎ 

ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎΣ ˎˉˈ ˍʹ˄ ʶˉʾʲ˂ʶ˕ʹ ˍʹˌ ɮ˄ʰˉ˂ʹˊ˗ˍˊʽʰˌ ɼʰʻʹʴʺˍˊʽʰˌ ɮʵʰ˃ʰ˄ˍʾ˄ʹˌ ɼˎˊʽʰˁˇˏ. 

ɮˊ˔ʽˁʱ ʻʰ ʺʻʶ˂ʰ ˄ʰ ʶˎ˔ʰˊʽˋˍʺˋ˖ ˍʹ˄ ʶˉʽʲ˂ʷˉˇˎˋʰ ˃ˇˎ ˁˎˊʾʰ ɮʵʰ˃ʰ˄ˍʾ˄ʹ ɼˎˊʽʰˁˇˏ ʴʽʰ ˍʹ˄ 

ʶˎˁʰʽˊʾʰ ˉˇˎ ˃ˇˎ ʷʵ˖ˋʶ ˄ʰ ˉˊʰʴ˃ʰˍˇˉˇʽʺˋ˖ ˍʹ˄ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ʶˊʴʰˋʾʰΣ ʴʽʰ ˍʹ˄ ˁʰʻˇʵʺʴʹˋʺ 

ˍʹˌΣ ˁʰʻ˗ˌ ʶˉʾˋʹˌ ʴʽʰ ˍʽˌ ʴ˄˗ˋʶʽˌ ˉˇˎ ˃ˇˎ ˃ʶˍʷʵ˖ˋʶ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ ˒ˇʾˍʹˋʺˌ ˃ˇˎ ˋˍˇ 

ʋʰˊˇˁˈˉʶʽˇ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇΦ  

ʆʽˌ ʻʶˊ˃ˈˍʶˊʶˌ ʶˎ˔ʰˊʽˋˍʾʶˌ ˃ˇˎ ʻʰ ʺʻʶ˂ʰ ˄ʰ ʵ˗ˋ˖ ˋˍʹ˄ ˁˎˊʾʰ ɾʰˊʾʰ ɼ˗ˍˋˇˎΣ ˃ʷ˂ˇˌ 

ɳˊʴʰˋˍʹˊʽʰˁˇˏ ɲʽʵʰˁˍˇˊʽˁˇˏ ʃˊˇˋ˖ˉʽˁˇˏ, ʴʽʰ ˍˇ ʰ˃ʷˊʽˋˍˇ ʶ˄ʵʽʰ˒ʷˊˇ˄Σ ˍʹ˄ ˁʰʻˇʵʺʴʹˋʹ ˁʰʽ 

ʴʽʰ ˍʽˌ ˉˇ˂ˏˍʽ˃ʶˌ ˋˎ˃ʲˇˎ˂ʷˌ ˍʹˌΦ 

ɮˁˈ˃ʹΣ ʻʶˊ˃ʷˌ ʶˎ˔ʰˊʽˋˍʾʶˌ ʵʾ˄˖ ˋˍʹ˄ ʵʽʵʱˁˍˇˊʰ ʅˇ˒ʾʰ ʃˇʽ˃ʶ˄ʾʵˇˎΣ ʴʽʰ ˍʹ˄ ʱˊʽˋˍʹ ˋˎ˄ʶˊʴʰˋʾʰ 

˃ʰˌΣ ˍʹ˄ ˎˉˇ˃ˇ˄ʺ ˍʹˌ ˁʰʽ ˍʹ˄ ʲˇʺʻʶʽʰ ˉˇˎ ˃ˇˎ ˉˊˈˋ˒ʶˊʶ ˁʰʻ˘ ˈ˂ʹ ˍʹ ʵʽʱˊˁʶʽʰ ʵʽʶ˅ʰʴ˖ʴʺˌ ˍˇˎ 

ʶˊʶˎ˄ʹˍʽˁˇˏ ˉˊ˖ˍˇˁˈ˂˂ˇˎΦ  

ʆʷ˂ˇˌΣ ʶˎ˔ʰˊʽˋˍ˗ ˍˇˎˌ ʴˇ˄ʶʾˌ ˃ˇˎ ˉˇˎ ʶʾ˄ʰʽ ˇʽ ˉʽˇ ʻʶˊ˃ˇʾ ˎˉˇˋˍʹˊʽ˔ˍʷˌ ˃ˇˎ ˋʶ ˈ˂ʰ ˃ˇˎ ˍʰ 

ʲʺ˃ʰˍʰ ˁ ʰʽ ʵʶ˄ ʰˉˇˍʷ˂ʶˋʰ˄ ˉˇˍʷ ˍˊˇ˔ˇˉʷʵʹ ˋˍʰ ˈ˄ʶʽˊʱ ˃ˇˎΦ 
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                                       ʅˍˇˎˌ ʴˇ˄ʶʾˌ ˃ˇˎΧ 
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ʃɹɿɮɼɮʅ ʃɳʄɹɳʋʁɾɳɿʍɿ 

 

ʃʶˊʾ˂ʹ˕ʹ ˋˍʰ ɳ˂˂ʹ˄ʽˁʱΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦΧΧΧΧΧΧΧΧΧΧΧΧΧΧ.ΦΦˋʶ˂Φу 

ʃʶˊʾ˂ʹ˕ʹ ˋˍʰ ɮʴʴ˂ʽˁʱΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ.ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ.Χ.ˋʶ˂Φ10 

ɳʽˋʰʴ˖ʴʺΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ.ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ.Χˋʶ˂Φмм 

1. ɳ˄ ˍʶˊʽˁˈˌ ˃ʽˁˊˇʲʽˈˁˇˋ˃ˇˌΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ.ΧΧΧΧΧΧΧΧΧ..ΧΧ..Χ.ΧΦΦˋʶ˂Φмм 

2. ʃˊˇʲʽˇˍʽˁʱΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦΦˋʶ˂Φм1 

2.1. ʁ́ ʽˋ˃ˈˌ ˉˊˇʲʽˇˍʽˁ˗˄ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦΧΧΧΧΧΧΦΦˋʶ˂Φм1 

2.2. ɹʵʽˈˍʹˍʶˌ ˉˊˇʲʽˇˍʽˁ˗˄ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ..ΧΧΧΧΧΧΦΦˋʶ˂Φм2 

2.3. ɮˉˇ˃ˈ˄˖ˋʹ ˁʰʽ ˔ˇˊʺʴʹˋʹ ˉˊˇʲʽˇˍʽˁ˗˄ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ..ΧΧΧΧΧΦΦˋʶ˂Φм2 

2.4.ʆˇ ʴʷ˄ˇˌ LactobacillusΧ..ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦ̀ʶ˂Φм3 

2.5.ɾʹ˔ʰ˄ʽˋ˃ˈˌ ʵˊʱˋʹˌ ˉˊˇʲʽˇˍʽˁ˗˄ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ̀ʁ ˂Φм4 

2.6. ʁ˒ʷ˂ʹ ˉˊˇʲʽˇˍʽˁ˗˄ ʴʽʰ ˍʹ˄ ˎʴʶʾʰΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ..̀ ʶ˂Φм4 

3. ʃˊʶʲʽˇˍʽˁʱΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦΦˋʶ˂Φм6 

3.1 ʁˊʽˋ˃ˈˌΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦΦ.ˋʶ˂Φм6 

3.2 ɼˊʽˍʺˊʽʰ ˉˊʶʲʽˇˍʽˁ˗˄ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦΦ.ˋʶ˂Φм6 

3.3. ɹʵʽˈˍʹˍʶˌ ˉˊʶʲʽˇˍʽˁ˗˄ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦΦΦΧΦˋʶ˂Φм7 

3.4. ʁ˒ʷ˂ʹ ˉˊʶʲʽˇˍʽˁ˗˄ ʴʽʰ ˍʹ˄ ˎʴʶʾʰΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦΧΧΧΧΦˋʶ˂Φм7 

3.5. ʊˊˇˎˁˍˇˇ˂ʽʴˇˋʰˁ˔ʰˊʾˍʶˌ όFOS) ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦΦˋʶ˂Φм8 

3.6. ɹ˄ˇˎ˂ʾ˄ʹΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦΦˋʶ˂Φ19 

3.7. ɰ-ʴ˂ˎˁʱ˄ʶˌΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦΦ.ˋʶ˂Φ19 

3.7.1. ɳˎʶˊʴʶˍʽˁʷˌ ʵˊʱˋʶʽˌ ʲ-ʴ˂ˎˁʰ˄˗˄ΧΧΧΧΧΦΦΧΧΧΧΧΧΧΧΦΦΧΧΧΧΧΧΧΧΧ.ΧΧΦ̀ʁ ˂Φн0 

3.7.2. ɳ˒ʰˊ˃ˇʴʷˌ ʲ-ʴ˂ˎˁʰ˄˗˄ ˋˍʰ ˍˊˈ˒ʽ˃ʰΧΧΧΧΧΧΧΧΦΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦˋʶ˂Φн1 

4. ʆˊˇ˒ˇʴʶ˄ʺ ˉʰʻˇʴˈ˄ʰΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ.ΦΦΦΦˋʶ˂Φн1 

4.1.ɽʽˋˍʷˊʽʰΧΦΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦΧΦΦˋʶ˂Φн1 

ʅˁˇˉˇʾ ˉʶʽˊʰ˃ʰˍʽˁʺˌ ʷˊʶˎ˄ʰˌΧΦΧΧΧΧΧΦΧΧΧΧΧΧΧΧΧΧΧΧΧΦΦΧΧΧΧΧΧΧΧΧΧΦΦˋʶ˂Φн1 

ɮΦ ɮ˄ʱˉˍˎ˅ʹ ˂ʰˁˍˇʲʰˁʾ˂˖˄ ̀ ʶ ˉˊʶʲʽˇˍʽˁʱ ˎˉˇˋˍˊ˗˃ʰˍʰΧΧ.ΧΧΧΧΧΧΧΧΧΦΧΧ.ΧΦˋʶ˂Φн2 

ɰΦ ɴ˂ʶʴ˔ˇˌ ʰ˄ˍʽ˂ʽˋˍʶˊʽʰˁʺˌ ʵˊʱˋʹˌ ˂ʰˁˍˇʲʰˁʾ˂˖˄Χ.ΧΧΧΧΧΧΧΧΧ..ΧΧΧΧΦΧΧΧΦΦˋʶ˂Φ22 

ɼʶ˒Φм ʇ˂ʽˁʱ ˁʰʽ ˃ʷʻˇʵˇʽΧΦΦΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦΦˋʶ˂Φн2 

ʃˊˇʷ˂ʶˎˋʹ ˉˊˇʲʽˇˍʽˁ˗˄ ˋˍʶ˂ʶ˔˗˄ ˍˇˎ ʴʷ˄ˇˎˌ [ŀŎǘƻōŀŎƛƭƭǳǎΧΧΧΧΧΧΧΧΧΧΧΧ.ΧΧ̀ ʶ˂Φн2 
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ʊˏ˂ʰ˅ʹ ˁʰʽ ˉˊˇʶˍˇʽ˃ʰˋʾʰ ˍ˖˄ ʲʰˁˍʹˊʽʰˁ˗˄ ˋˍʶ˂ʶ˔˗˄ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ̀ ʶ˂Φн3 

ʃˊˇʷ˂ʶˎˋʹ ˋˍʶ˂ʶ˔˗˄ ˂ ʽˋˍʷˊʽʰˌΧΧΧΧΧΧΧΧΧΦΦΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ̀ ʶ˂Φн3 

ɮ. ɾʶ̒ ˇʵˇ˂ˇʴʾʰ h ˄ʱˉˍˎ˅ʹˌ ˂ʰˁˍˇʲʰˁʾ˂˂˖˄ ̀ ʶ ˉˊʶʲʽˇˍʽˁʱ ˎˉˇˋˍˊ˗˃ʰˍʰ.ΦΧΧ.ΧΧ.Φˋʶ˂Φн4 

ʅˎ ˃ʲˇ˂ʽˋ˃ˈˌ ʴʽʰ ˍʹ˄ ˉˇʽˇˍʽˁʺ ʶˁˍʾ˃ʹˋʹ ˍʹˌ ʰ˄ʱˉˍˎ˅ʹˌ ˍ˖˄ ˂ʰˁˍˇʲʰˁʾ˂˂˖˄ ˋˍʽˌ ʵʽʰ˒ˇˊʶˍʽˁʷˌ 

ˉʹʴʷˌ /ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ..ˋʶ˂Φн5 

ɰ. ɾʶ̒ ˇʵˇ˂ˇʴʾʶ ̩ʁ ˂̫ʴ˔ˇˎ h ˄ˍʽ˂ʽˋˍʶˊʽʰˁʺˌ ʵˊʱˋʹˌΧΧΧ.ΧΧΧΧΧΧΧΧΧΧΧΧΧΧ.ΧΧ̀ ʶ˂Φ25 

ɰΦмΦ ʃˊ˗ˍʹ ˃ʷʻˇʵˇˌΥ ɳ˃ʲˇ˂ʽʰˋ˃ˈ ̩̱ ˊˎʲ˂ʾ˖˄  όSPOT INOCULATION METHOD).ΧΧΧΧ̀ ʶ˂Φ25 

ɰΦнΦ ɲʶˏˍʶˊʹ ˃ʷʻˇʵˇˌ: ɲ̔ ʱ˔ˎˋʹ ˋʶ ˉʹʴʰʵʱˁʽʰ ʰˉˈ ʱʴʰˊ όŀƎŀǊ ǿŜƭƭ ŘƛŦŦǳǎƛƻƴ ŀǎǎŀȅύ..ˋʶ˂Φ26 

ɼʶ˒Φн ɮˉˇˍʶ˂ʷˋ˃ʰˍʰΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦˋʶ˂Φ27 

ɮ. ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ ʰ˄ʱˉˍˎ˅ʹˌ ˂ʰˁˍˇʲʰˁʾ˂˂˖˄ ̀ ʶ ˉˊʶʲʽˇˍʽˁʱ ˎˉˇˋˍˊ˗˃ʰˍʰΧΧΧΦΧΧ.ˋʶ˂Φ27 

ɮ.1. ʊ˖ˍˇʴˊʰ˒ʾʶˌ ˁ ʰʽ ˉʰˊʰˍʺˊʹˋʹ ̱ ˊˎʲ˂ʾ˖ ˄˃ ʶ ˎˉˇˋˍˊ˗˃ʰˍʰ ʴ˂ˎˁˈʸʹˌΣ FOS, ̔ ˄ˇˎ˂ʾ˄ʹˌ ˁʰʽ ʲ 

ʴ˂ˎˁʱ˄ʹˌΧΦΦΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧˋʶ˂Φн7 

ɮ.2 ʊ˖ˍˇʴˊʰ˒ʾʶˌ ˍ˖˄ ˍˊˎʲ˂ʾ˖˄ ˃ʶ ˎ ˉˈˋˍˊ˖˃ʰ ̡ -ʴ˂ˎˁʱ˄ʹ ˋʶ ˃ʶʴʷʻˎ˄ˋʹΧΧ..ΧΧΧ.ˋʶ˂.36 

ɰ. ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ ʶ˂ʷʴ˔ˇˎ ʰ˄ˍʽ˂ʽˋˍʶˊʽʰˁʺˌ ʵˊʱˋʹˌΧΧΧ.ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦΧΧˋʶ˂Φ40 

ɰΦмΦ ʃˊ˗ˍʹ ˃ʷʻˇʵˇˌ ʶ˂ʷʴ˔ˇˎ h ˄ˍʽ˂ʽˋˍʶˊʽʰˁʺˌ ʵˊʱˋʹˌ-ɳ˃ʲˇ˂ʽʰˋ˃ˈˌ ˍˊˎʲ˂ʾ˖ (˄SPOT 

INOCULATION METHOD): ʊ˖ˍˇʴˊʰ˒ʾʶˌ ˍˊˎʲ˂ʾ˖˄-ʃʰˊʰˍʺˊʹˋʹΧ.ΧΧΧΧΧΧΧΧΧΧΦ̀ʶ˂Φ40 

ɰΦнΦ ɲʶˏˍʶˊʹ ˃ʷʻˇʵˇˌ ʶ˂ʷʴ˔ˇˎ h ˄ˍʽ˂ʽˋˍʶˊʽʰˁʺˌ ʵˊʱˋʹˌ-ɲʽʱ˔ˎˋʹ ˋʶ ˉʹʴʰʵʱˁʽʰ ʰˉˈ ʱʴʰˊ όagar 

well diffusion assay)Υ ʊ˖ˍˇʴˊʰ˒ʾʶˌ ˍˊˎʲ˂ʾ˖˄-ʃʰˊʰˍʺˊʹˋʹΧΧΧΧΧΧΧΧΧΦΧΧΧΦΦΧΦˋʶ˂Φп7 

ɼʶ˒Φо ʅ˔ˇ˂ʽʰˋ˃ˈˌ ɮˉˇˍʶ˂ʶˋ˃ʱˍ˖˄-ʅˎʸʺˍʹˋʹΧΧΧΧΧΧΧΧΧ..ΧΧΧΧΧΧΧΧΧΧΧΧ.ˋʶ˂Φ67 

ɮΦ ʅ˔ˇ˂ʽʰˋ˃ˈˌ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ʰ˄ʱˉˍˎ˅ʹˌ ˂ʰˁˍˇʲʰˁʾ˂˂˖˄ ̀ ʶ ˉˊʶʲʽˇˍʽˁʱ 

ˎˉˇˋˍˊ˗˃ʰˍʰΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦΦˋʶ˂Φ67 

ɰΦ ʅ˔ˇ˂ʽʰˋ˃ˈˌ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ʶ˂ʷʴ˔ˇˎ ʰ˄ˍʽ˂ʽˋˍʶˊʽʰˁʺˌ ʵˊʱˋʹˌΧΧΧΧΧΦΦΧΧΧΦΧΧ.ˋʶ˂Φ67 

ɰΦмΦ ʅ˔ˇ˂ʽʰˋ˃ˈˌ ˉˊ˗ˍʹ ̩˃ ʶʻˈʵˇˎ ʁ ˂ʷʴ˔ˇˎ h ˄ˍʽ˂ʽˋˍʶˊʽʰˁʺˌ ʵˊʱˋʹˌ - ɳ˃ʲˇ˂ʽʰˋ˃ˇ  ˏ

ˍˊˎʲ˂ʾ˖ (˄SPOT INOCULATION METHOD)ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦΦΧˋʶ˂.67 

ɰΦнΦ ʅ˔ˇ˂ʽʰˋ˃ˈˌ ʵʶˏˍʶˊʹ ̩˃ ʶ̒ˈɻ ˇˎ ʁ ˂ʷʴ˔ˇˎ h ˄ˍʽ˂ʽˋˍʶˊʽʰˁʺˌ ʵˊʱˋʹˌ - ɲʽʱ˔ˎˋʹ ̩̀ ʶ ˉʹʴʰʵʱˁʽʰ 

ʰˉˈ ʱʴʰˊ όagar well diffusion assay)ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ.ΧΧΦΧΧ̀ ʶ˂Φ68 

ɰʽʲ˂ʽˇʴˊʰ˒ʾʰΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦΦΧΧΦΦˋʶ˂Φ69 
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ʃɳʄɹɽɶʌɶ ʅʆɮ ɳɽɽɶɿɹɼɮ 

ɳʽˋʰʴ˖ʴʺΥ ʆʰ ˉˊˇʲʽˇˍʽˁʱ ʶʾ˄ʰʽ ʸ˖˄ˍʰ˄ˇʾ ˃ʽˁˊˇˇˊʴʰ˄ʽˋ˃ˇʾ ˉˇˎ ʸˇˎ˄ ˋˍˇ˄ ʰ˄ʻˊ˗ˉʽ˄ˇ ˇˊʴʰ˄ʽˋ˃ˈ 

˔˖ˊʾˌ ˄ʰ ˍˇ˄ ʲ˂ʱˉˍˇˎ˄ ˁʰʽ ˈˍʰ˄ ˔ˇˊʹʴˇˏ˄ˍʰʽ ˋʶ ˁʰˍʱ˂˂ʹ˂ʶˌ ˉˇˋˈˍʹˍʶˌ ˉʰˊʷ˔ˇˎ˄ ˇ˒ʷ˂ʹ ˋˍʹ˄ 

ˎʴʶʾʰ ˍˇˎ ˅ʶ˄ʽˋˍʺΣ ˃ʷˋ˖ ˍʹˌ ˉʰˊˇʵʽˁʺˌ ʵʽʰ˃ˈˊ˒˖ˋʹˌ ˍˇˎ ˃ʽˁˊˇʲʽˈˁˇˋ˃ˇˎ ˍˇˎ ˉʰ˔ʷˇˌ ʶ˄ˍʷˊˇˎΦ 

ɳˉʽˋˍʹ˃ˇ˄ʽˁʷˌ ˃ʶ˂ʷˍʶˌ ʵʶʾ˔˄ˇˎ˄ ˈˍʽ ˋˍʹ ʵʽʰ˃ˈˊ˒˖ˋʹ ʰˎˍʺΣ ˃ˉˇˊʶʾ ˄ʰ ˋˎ˃ʲʱ˂ʶʽ ʶˎʶˊʴʶˍʽˁʱ ˁʰʽ 

ʹ ˔ˇˊʺʴʹˋʹ ˉˊʶʲʽˇˍʽˁ˗˄Σ ˍʰ ˇˉˇʾʰ ʶʾ˄ʰʽ ˋˎˋˍʰˍʽˁʱ ˉˇˎ ʵʶ˄ ʵʽʰˋˉ˗˄ˍʰʽ ʰˉˈ ˍˇ˄ ˅ʶ˄ʽˋˍʺ ˁʰʽ 

ˉʶˊ˄ˇˏ˄ ʱˉʶˉˍʰ ˋˍˇ ˉʰ˔ˏ ʷ˄ˍʶˊˇΣ ˈˉˇˎ ˃ʶˍʰʲˇ˂ʾʸˇ˄ˍʰʽ-ʸˎ˃˗˄ˇ˄ˍʰʽ ʰˉˈ ̱̌ ˄ ʶ˄ˍʶˊʽˁˈ 

˃ʽˁˊˇʲʽˈˁˇˋ˃ˇ ˉˊˇˁʰ˂˗˄ˍʰˌ ʶˉʽ˂ʶˁˍʽˁʺ ʰˏ˅ʹˋʹ ˍʹˌ ʰ˄ʱˉˍˎ˅ʹˌ ʺ ˁʰʽ ˍʹˌ ʵˊʰˋˍʹˊʽˈˍʹˍʰˌ 

ˋˎʴˁʶˁˊʽ˃ʷ˄˖˄ ʲʰˁˍʹˊʽʰˁ˗˄ ˉ˂ʹʻˎˋ˃˗˄ ̄ ˇˎ ˎˉʱˊ˔ˇˎ˄ ʺʵʹ ˋˍˇ ˉʰ˔ˏ ʷ˄ˍʶˊˇ.  

ʁˊʽˋ˃ʷ˄ʰ ˉˊˇʲʽˇˍʽˁʱ ʷ˔ˇˎ˄ ʶ˃˒ʰ˄ʾˋʶʽ ʰ˄ˍʽ˂ʽˋˍʶˊʽʰˁʺ ʵˊʱˋʹΣ ʴʶʴˇ˄ˈˌ ˉˇˎ ˉˊˇˋʷʴʴʽˋʶ ˍˇ 

ʶˉʽˋˍʹ˃ˇ˄ʽˁˈ ʶ˄ʵʽʰ˒ʷˊˇ˄Φ ʆˇ Listeria monocytogenes ʶʾ˄ʰʽ ʷ˄ʰ ʰˉˈ ˍʰ ˉʽˇ ʽˋ˔ˎˊʱ ˍˊˇ˒ˇʴʶ˄ʺ 

ˉʰʻˇʴˈ˄ʰ ʲʰˁˍʺˊʽʰΣ ˃ʶ ʰ˄ʻʶˁˍʽˁˈˍʹˍʰ ˋʶ ˋˎ˄ʻʺˁʶˌ ʶˉʶ˅ʶˊʴʰˋʾʰˌ ˍˊˇ˒ʾ˃˖˄Σ ˉˇˎ ˃ˉˇˊʶʾ ˄ʰ 

ʴʾ˄ʶʽ ʶˉʽˁʾ˄ʵˎ˄ˇ ʴʽʰ ˍʹ˄ ˎʴʶʾʰ ˍˇˎ ˅ʶ˄ʽˋˍʺΣ ʽʵʽʰʾˍʶˊʰ ʴʽʰ ʶˎʰʾˋʻʹˍʶˌ ˇ˃ʱʵʶˌ ˍˇˎ ˉ˂ʹʻˎˋ˃ˇˏ 

ˈˉ˖ˌ ˇʽ ʶʴˁˎ˃ˇ˄ˇˏˋʶˌ ʺ ̌ʽ h˄ˇˋˇˁʰˍʶˋˍʰ˂˃ʷ˄ˇ ̔ʰˋʻʶ˄ʶʾˌΣ ʶ˄˗ ˋʶ ˇˊʽˋ˃ʷ˄ʶˌ ˉʶˊʽˉˍ˗ˋʶʽˌ 

˃ˉˇˊʶʾ ˄ʰ ˇʵʹʴʺˋʶʽ ˃ʷ˔ˊʽ ˁʰʽ ˋˍˇ ʻʱ˄ʰˍˇΦ 

ʅˁˇˉˈˌΥ ɮύ ɶ ˃ʶ˂ʷˍʹ ˍʹˌ ˁʰ˂˂ʽʷˊʴʶʽʰˌ ˁʰʽ ˍʹˌ ʰ˄ʱˉˍˎ˅ʹˌ in vitro ˉˊˇʲʽˇˍʽˁ˗˄ ˋˍʶ˂ʶ˔˗˄, 

ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˂h ˁˍˇʲʰˁʾ˂˂˖˄ ˉˇˎ ʰˉˇ˃ˇ˄˗ʻʹˁʰ˄ ʰˉˈ ˍˇ˄ ʶ˄ˍʶˊʽˁˈ ˋ˖˂ʺ˄ʰ ʻʹ˂ʰʸˈ˄ˍ˖˄ 

˄ʶˇʴ˄˗˄, ˋʶ ʵʽʰ˒ˇˊʶˍʽˁʱ ˉˊʶʲʽˇˍʽˁʱ ˎˉˇˋˍˊ˗˃ʰˍʰΣ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ʴ˂ˎˁˈʸʹˌΣ ʽ˄ˇˎ˂ʾ˄ʹˌΣ 

˒ˊˇˎˁˍˇˇ˂ʽʴˇˋʰˁ˔ʰˊʽˍ˗˄ (FOS) ˁ ʰʽ ʲ-ʴ˂ˎˁʰ˄˗˄Φ  

ɰύ ʁ ʷ˂ʶʴ˔ˇˌ ˏˉʰˊ˅ʹˌ ʰ˄ˍʽ˂ʽˋˍʶˊʽʰˁʺ ̩ ʵˊʱˋʹ ̩ ˇˊʽˋ˃ʷ˄˖˄ ˋˍʶ˂ʶ˔˗˄ ˂ʰˁˍˇʲʰˁʾ˂˂˖˄ 

ˁʰ˂˂ʽʶˊʴʹ˃ʷ˄˖˄ ˋʶ ʴ˂ˎˁˈʸʹ ˁʰʽ Ch{.  

ʇ˂ʽˁʱ-˃ʷʻˇʵˇʽΥ ɮύ ʅ̱ ʶ˂ʷ˔ʹ ˍˇˎ ʴʷ˄ˇˎˌ Lactobacillus spp., ˍʰ ˇˉˇʾʰ ʷ˔ˇˎ˄ ʰˉˇ˃ˇ˄˖ʻʶʾ ʰˉˈ ˍˇ˄ 

ʶ˄ˍʶˊʽˁˈ ˃ʽˁˊˇʲʽˈˁˇˋ˃ˇ ˎʴʽ˗˄ ˄ʶˇʴ˄˗˄ όʅˎ˂˂ˇʴʺ ʋʰˊˇˁˇˉʶʾˇˎ ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎύΣ 

ˁʰ˂˂ʽʶˊʴʺʻʹˁʰ˄ ˋʶ ̱́ˎʲ˂ʾʰ ˃ʶ ʻˊʶˉˍʽˁˈ ˎ˂ʽˁˈ MRS agarΣ ˋˍˇ ˇˉˇʾˇ ʶʾ˔ʶ ˉˊˇˋˍʶʻʶʾΣ ˖ˌ ˉʹʴʺ C 

ʴ˂ˎˁˈʸʹΣ ʶʾˍʶ FOS, ʶʾˍʶ ʽ˄ˇˎ˂ʾ˄ʹΣ ʶʾˍʶ ʲ ʴ˂ˎˁʱ˄ʶˌ ˁʰʽ ʷʴʽ˄ʶ ʰ˄ʰʶˊˈʲʽʰ ʶˉ˗ʰˋʹ ˍ˖˄ ˋˍʶ˂ʶ˔˗˄ 

ˋˍˇˎˌ отˇC.  ʃʰˊʰˍʹˊʺʻʹˁʶ ˁʰʽ ˋˎʴˁˊʾʻʹˁʶ ʹ ʰ˄ʱˉˍˎ˅ʺ ˍˇˎˌ ˋˍʽˌ нпΣ ˋˍʽˌ пу ˁʰʽ ˍʽˌ тн ˗ˊʶˌΦ 

ɰύ ɱʽʰ ˍˇ˄ ʷ˂ʶʴ˔ˇ ˍʹˌ h˄ˍʽ˂ʽˋˍʶˊʽʰˁʺˌ ʵˊʱˋʹˌ ʶˉʽ˂ʷ˔ʻʹˁʰ˄ ˁʰʽ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ 

ζʶ˄ʶˊʴˇˉˇʽʹ˃ʷ˄ʶˌ ˁʰ˂˂ʽʷˊʴʶʽʶˌη ʰˉˈ ˍʰ ˋˍʶ˂ʷ˔ʹ ˂ʰˁˍˇʲʰˁʾ˂˂˖˄ ˉˇˎ ˋʹ˃ʶʾ˖ˋʰ˄ ˍʹ˄ ˁʰ˂ˏˍʶˊʹ 

ʰ˄ʱˉˍˎ˅ʹ ˋˍʰ ʻˊʶˉˍʽˁʱ ˎ˂ʽˁʱ ˃ʶ ˉʹʴʺ C ʴ˂ˎˁˈʸʹ ʺ FOS. ʁ ʷ˂ʶʴ˔ˇˌ ˍʹˌ ʰ˄ˍʽ˂ʽˋˍʶˊʽʰˁʺˌ ʵˊʱˋʹˌ 

ʷʴʽ˄ʶ ˃ʶ ʵˏˇ ˉʶʽˊʰ˃ʰˍʽˁʷˌ ˃ʶʻˈʵˇˎˌΣ ˍʹ˄ ˃ʷʻˇʵˇ ɳɾɰʁɽɹɮʅɾʁʇ ʆʄʇɰɽɹʍɿ (SPOT 

INOCULATION METHOD) ˁ ʰʽ ˍʹ˄  ˃ʷʻˇʵˇ ɲɹɮʋʇʅɶʅ ʅɳ ɮɱɮʄ όagar well diffusion assay).  

ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ-ʅˎ˃ˉʶˊʱˋ˃ʰˍʰ: ɮύ ʂ˂ ʰ ˍʰ ˎˉˈ ʶ˅ʷˍʰˋʹ ˋˍʶ˂ʷ˔ʹ ʰ˄ʰˉˍˏˋˋˇ˄ˍʰʽ ˋˍʰ ʻˊʶˉˍʽˁʱ 

ˎˉˇˋˍˊ˗˃ʰˍʰ ˉˇˎ ˉʶˊʽʷ˔ˇˎ˄ ˖ˌ ˉʹʴʺ ʱ˄ʻˊʰˁʰ ʴ˂ˎˁˈʸʹΣ FOS  ̋ʽ˄ˇˎ˂ʾ˄ʹΣ ʶ˄˗ ˇˊʽˋ˃ʷ˄ʰ ʰˉˈ 

ʰˎˍʱ ʰ˄ʰˉˍˏ˔ʻʹˁʰ˄ ʰˊˁʶˍʱ ˁʰ˂ʱ ˁʰʽ ˋˍˇ ˎˉˈˋˍˊ̟ ˃ hˉˇˎ ˉʶˊʽʶʾ˔ʶ -̡ʴ˂ˎˁʱ˄ʹΦ ɳˁʶʾ˄ʰ ˍʰ 

ˎˉˇˋˍˊ˗˃ʰˍʰ ˉˇˎ ʶˎ˄ˈʹˋʰ˄ ˉʶˊʽˋˋˈˍʶˊˇ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˍ˖˄ ˂ʰˁˍˇʲʰˁʾ˂˂˖˄ ʺˍʰ˄ ˍʹˌ ʴ˂ˎˁˈʸʹˌ 

ˁʰʽ ˍ˖˄ FOSΦ ʅʶ ˇˊʽˋ˃ʷ˄ʰ ˋˍʶ˂ʷ˔ʹ ˃ʱ˂ʽˋˍʰ ˉʰˊʰˍʹˊʺʻʹˁʶ ˁʰ˂ˏˍʶˊʹ ʰ˄ʱˉˍˎ˅ʹ ˋˍˇ ˎˉˈˋˍˊ˖˃ʰ 

FOS h ˉˈ ˈˍʽ ˋˍʹ ʴ˂ˎˁˈʸʹΦ 

ɰύ ʅʶ ˁʰ˃ʾʰ ʰˉˈ ˍʽˌ ʵˏˇ ˃ʶʻˈʵˇˎˌ ʵʶ˄ ʰ˄ʽ˔˄ʶˏˍʹˁʶ ˋˍʷ˂ʶ˔ˇˌ ˃ʶ ʶ˃˒ʰ˄ʺ ʰ˄ˍʽ˂ʽˋˍʶˊʽʰˁʺ ʵˊʱˋʹΣ 

ʵʹ˂ʰʵʺ ʶ˃˒ʱ˄ʽˋʹ ˅ʶˁʱʻʰˊ˖˄ ʵʽʰˎʴ˗˄ ʸ˖˄˗˄ ʴˏˊ˖ ʰˉˈ ˍʰ ʶ˃ʲˇ˂ʽʰˋ˃ ʷ˄ʰ ˋʹ˃ʶʾʰΦ ʆˇ 

ʰˉˇˍʷ˂ʶˋ˃ʰ ʰˎˍˈΣ ʵʶ˄ ˃ˉˇˊʶʾ ˋʶ ˁʰ˃ʾʰ ˉʶˊʾˉˍ˖ˋʹ ˄ʰ ʴʶ˄ʽˁʶˎˍʶʾ ˖ˌ ˉˊˇˌ ˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ 
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˂ʰˁˍˇʲʱˁʽ˂˖˄Σ ˉˈˋˇ ˃ʱ˂˂ˇ˄ ˖ˌ ˉˊˇˌ ˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ˉˊˇʲʽˇˍʽˁ˗˄ ˃ʽˁˊˇˇˊʴʰ˄ʽˋ˃˗˄Φ ɼʱʻʶ 

ˋˍʷ˂ʶ˔ˇˌ ʁ ʾ˄ʰʽ ˃ˇ˄ʰʵʽˁˈ ˁʰʽ ʵʽʰʻʷˍʶʽ ˅ʶ˔˖ˊʽˋˍʷˌ ʽʵʽˈˍʹˍʶˌΦ ɱʽʰ ˍˇ˄ ˂ˈʴˇ ʰˎˍˈΣ  ˍˇ ˋˎ˃ˉʷˊʰˋ˃ʰ 

ˍʹˌ ˉʰˊˇˏˋʰˌ ʷˊʶˎ˄ʰˌ ˉʶˊʽˇˊʾʸʶˍʰʽ ˋˍʹ˄ ʰ˂˂ʹ˂ʶˉʾʵˊʰˋʹ ˍ˖˄ ˋˎʴˁʶˁˊʽ˃ʷ˄˖˄ ˉˊˇʲʽˇˍʽˁ˗˄ 

ˋˍʶ˂ʶ˔˗˄ ˃ʶ ˍʰ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˋˍʶ˂ʷ˔ʹ ˂ʽˋˍʷˊʽʰˌ ̄ ˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄. 
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-̡ʴ˂ˎˁʱ˄ʹ, ˒ ˊˇˎˁˍˇˇ˂ʽʴˇˋʰˁ˔ʰˊʾˍʶˌ,  Listeria monocytogenes 
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ABSTRACT 

Probiotics are live microorganisms that when they administrated in suitable quantities, they are 

beneficial by ŎƻƴǘǊƛōǳǘƛƴƎ ǘƻ ǘƘŜ ƘƻǎǘΩǎ ƛƴǘŜǎǘƛƴŀƭ ƳƛŎǊƻōƛŀƭ ōŀƭŀƴŎŜΦ Prebiotics are substrates, not 

digested by the host, but they are selectively utilized by host microorganisms conferring a health 

benefit. Some probiotic strains have demonstrated antimicrobial activity against foodborne 

pathogens. Listeria monocytogenes is one of the most harmful foodborne pathogens and also it 

is extremely resistant in food processing methods. 

Aim: 1) To investigate whether different prebiotic substrates (Fructo-ologosaccharides, inulin, ̡ -

glucan) can be used for the cultivation of potential probiotic Lactobacillus strains, isolated from 

ƛƴŦŀƴǘΩǎ Ǝǳǘ ƳƛŎǊƻōƛƻǘŀΦ нύ ¢ƻ ƛƴǾŜǎǘƛƎŀǘŜ ǘƘŜ ŀƴǘƛ-listerial activity of these Lactobacillus strains, 

cultivated into prebiotic substrates (Fructo-oligosaccharides - FOS). 

Results: 

Our results showed that all the Lactobacillus spp. strains that were tested can grow in FOS and 

inulin, but only a few of them can grow properly in ̡ -glucan. The most suitable substrate for the 

growth of these stains was the FOS (glucose).  

The antimicrobial activity of these lactobacilli against Listeria monocytogenes was tested with 

two different methods (spot inoculation method and agar well diffusion assay). Nevertheless, 

none of the tested strains appeared to have obvious anti-listerial ŀŎǘƛǾƛǘȅΦ ¢ƘŜǎŜ ǊŜǎǳƭǘǎ ŎŀƴΩǘ ōŜ 

generalized for all probiotic strains. 
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ɳɹʅɮɱʍɱɶ 

1. ɳɿʆɳʄɹɼʁʅ ɾɹɼʄʁɰɹʁɼʁʅɾʁʅ 

ʍˌ ʁ˄ ˍʶˊʽˁˈ ̩˃ʽˁˊˇʲʽˈˁˇˋ˃ˇˌ, ˇˊʾʸʶˍʰʽ ˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ˃ʽˁˊˇˇˊʴʰ˄ʽˋ˃˗˄ ˉˇˎ ʸˇˎ˄ ˋˍˇ ʷ˄ˍʶˊˇΦ 

ʁʽ ˃ʽˁˊˇˇˊʴʰ˄ʽˋ˃ˇʾ ʰˎˍˇʾ ʶʾ˄ʰʽ ˁˎˊʾ˖ˌ ʲʰˁˍʺˊʽʰ ˉˇˎ ˋˎ˄ˎˉʱˊ˔ˇˎ˄ ˖ˋˍˈˋˇ ˁʰʽ ˃ʶ ˃ˏˁʹˍʶˌΣ 

ˉˊ˖ˍˈʸ˖ʰΣ ʽˇˏˌ ˁʰʽ ʰˊ˔ʰʽˇʲʰˁˍʺˊʽʰ (1). 

ɮ˄ ˁʰʽ ˇʽ ˉʶˊʽˋˋˈˍʶˊˇʽ ˃ʽˁˊˇˇˊʴʰ˄ʽˋ˃ˇʾ ˋˎ˔˄ʱ ʰ˄ʽ˔˄ʶˏˇ˄ˍʰʽ ˁʰʽ ʰ˄ˍʽ˃ʶˍ˖ˉʾʸˇ˄ˍʰʽ ˖ˌ 

ˉʰʻˇʴˈ˄ˇʽ ʰˉˈ ˍˇ ʰ˃ˎ˄ˍʽˁˈ ˋˏˋˍʹ˃ʰ ˍˇˎ ˅ʶ˄ʽˋˍʺΣ ˍʰ ʶ˄ˍʶˊʽˁʱ ʲʰˁˍʺˊʽʰ ʶʾ˄ʰʽ ˋˍʹ˄ ˉ˂ʶʽˇ˕ʹ˒ʾʰ 

ˍˇˎˌ ˃ʹ ˉʰʻˇʴˈ˄ʰ ˁʰʽ ˋˎ˃ʲʽ˗˄ˇˎ˄ ˇ˃ʰ˂ʱ ˃ʶ ˍˇ˄ ˅ʶ˄ʽˋˍʺΦ ɾʱ˂ʽˋˍʰΣ ˇˊʽˋ˃ʷ˄ʰ ʰˉˈ ʰˎˍʱ 

ʶ˄ʽˋ˔ˏˇˎ˄ ˍʹ ʵˊʱˋʹ ˍˇˎ ʰ˄ˇˋˇˉˇʽʹˍʽˁˇˏ ˋˎˋˍʺ˃ʰˍˇˌ ʶ˄ʱ˄ˍʽʰ ˋˍˇˎˌ ˉʰʻˇʴˈ˄ˇˎˌ 

˃ʽˁˊˇˇˊʴʰ˄ʽˋ˃ˇˏˌ h ˎ˅ʱ˄ˇ˄ˍʰˌ ˍʹ˄ ʰ˄ˍʽ˃ʽˁˊˇʲʽʰˁʺ ˉˊˇˋˍʰˋʾʰΦ ʃʰˊʱ˂˂ʹ˂ʰΣ ˇʽ ˃ʽˁˊˇˇˊʴʰ˄ʽˋ˃ˇʾ 

ˍˇˎ ʶ˄ˍʷˊˇˎ ˉʰʾʸˇˎ˄ ˋʹ˃ʰ˄ˍʽˁˈ ˊˈ˂ˇ ˋˍˇ˄ ˃ʶˍʰʲˇ˂ʽˋ˃ˈ ʻˊʶˉˍʽˁ˗˄ ˋˍˇʽ˔ʶʾ˖˄ ˁʰʽ ˅ ʶ˄ˇʲʽˇˍʽˁ˗˄ 

˒ʰˊ˃ʱˁ˖˄Φ ʁ ʶ˄ˍʶˊʽˁˈˌ ˃̔ ˁˊˇʲʽˈˁˇˋ˃ˇˌ ʶʾ˄ʰʽ ʰˉʰˊʰʾˍʹˍ̌  ̩ʴʽʰ ˍʹ˄ ʵʽʰˍʺˊʹˋʹ ˍˇˎ ʶ˄ˍʶˊʽˁˇˏ 

˒ˊʰʴ˃ˇˏ ˁʰʽ ˍʹˌ ʰˁʶˊʰʽˈˍʹˍʰˌ ˍʹˌ ʵˇ˃ʺˌ ˍˇˎ ʴʰˋˍˊʶ˄ˍʶˊʽˁˇˏ ˋ˖˂ʺ˄ʰΣ ʰ˂˂ʱ ʶʾ˄ʰʽ ˋʹ˃ʰ˄ˍʽˁˈ ̩

ˁʰʽ ʴʽʰ ˍʹ ʵʽʰˍʺˊʹˋʹ ˍʹˌ ˋˎ˄ˇ˂ʽˁʺˌ ˎʴʶʾʰ ̩̱ ˇˎ ʰˍˈ˃ˇˎΦ 

ʆʰ ˍʶ˂ʶˎˍʰʾʰ ˔ˊˈ˄ʽʰ ˎˉʱˊ˔ʶʽ ˃ʶʴʱ˂ˇ ʶˊʶˎ˄ʹˍʽˁˈ ʶ˄ʵʽʰ˒ʷˊˇ˄ ʴʽʰ ˍˇ˄ ˊˈ˂ˇ ˉˇˎ ˉʰʾʸʶʽ ˇ 

ʶ˄ˍʶˊʽˁˈˌ ˃ʽˁˊˇʲʽˈˁˇˋ˃ˇˌ ˋˍʹ˄ ˎʴʶʾʰ ʰ˂˂ʱ ˁʰʽ ˋˍʹ˄ ʶ˃˒ʱ˄ʽˋʹ ˁʰʽ ʻʶˊʰˉʶʾʰ ˄ˈˋ˖˄ ˉˇˎ ʶʾˍʶ 

ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˍˇ˄ ʴʰˋˍˊʶ˄ˍʶˊʽˁˈ ˋ˖˂ʺ˄ʰΣ ˈˉ˖ˌ ˇʽ ˒˂ʶʴ˃ˇ˄˗ʵʶʽˌ ˄ˈˋˇʽ ˍˇˎ ʶ˄ˍʷˊˇˎΣ ˍˇ 

ˋˏ˄ʵˊˇ˃ˇ ˍˇˎ ʶˎʶˊʷʻʽˋˍˇˎ ʶ˄ˍʷˊˇˎ (2) (3)Σ ʰ˂˂ʱ ˁ ʰʽ ˃ʶˍʰʲˇ˂ʽˁ˗˄ ˄ˇˋʹ˃ʱˍ˖˄ (ˉ˔Φ ˉʰ˔ˎˋʰˊˁʾʰΣ 

ʵʽʰʲʺˍʹˌύ (4). ɳˉʾˋʹˌ ˃ʶʴʱ˂ˇ ʶ˄ʵʽʰ˒ʷˊˇ˄ ʷ˔ʶʽ ʰˉˇˁˍʺˋʶʽ ʹ ˋˏ˄ʵʶˋʹ ˍˇˎ ʶ˄ˍʶˊʽˁˇˏ 

˃ʽˁˊˇʲʽˈˁˇˋ˃ˇˎ ˃ʶ ˍˇ ʰ˄ˇˋˇˉˇʽʹˍʽˁˈ ˋˏˋˍʹ˃ʰ ˁʰʽ ʰˋʻʷ˄ʶʽʶˌ, ˈˉ˖ˌ ˇʽ ʰ˂˂ʁ́ ʴʾʶˌ ό.ƛǎƎŀŀǊŘ Ŝǘ 

al., 2011) (5), ʰ˂˂ʱ ˁʰʽ ˃ʶ ˍˇ ˄ʶˎˊʽˁˈ ˋˏˋˍʹ˃ʰ ˁʰʽ ʵʽʱ˒ˇˊʶˌ ˄ʶˎˊˇʶˁ˒ˎ˂ʽˋˍʽˁʷˌ 

˄ʶˎˊˇʶ˅ʶ˂ʽˁˍʽˁʷˌ ʰˋʻʷ˄ʶʽʶˌ όɿˈˋˇˌ Parkinson). 

 

2.ʃʄʁɰɹʁʆɹɼɮ 

2.1.ʁʄɹʅɾʁʅ  

ʆʰ ˉˊˇʲʽˇˍʽˁʱ ʶʾ˄ʰʽ ʸ˖˄ˍʰ˄ˇʾ ˃ʽˁˊˇˇˊʴʰ˄ʽˋ˃ˇʾ ˉˇˎ ˈˍʰ˄ ˔ˇˊʹʴˇˏ˄ˍʰʽ ˋʶ ʶˉʰˊˁʶʾ̩ ˉˇˋˈˍʹˍʶˌ 

ˉʰˊʷ˔ˇˎ˄ ˇ˒ʷ˂ʹ ˋˍʹ˄ ˎʴʶʾʰ ˍˇˎ ˅ʶ˄ʽˋˍʺΣ ˃ʷˋ˖ ˍʹˌ ˉʰˊˇʵʽˁʺˌ ʵʽʰ˃ˈˊ˒˖ˋʹˌ ˍˇˎ 

˃ʽˁˊˇʲʽˈˁˇˋ˃ˇˎ ˍˇˎ ˉʰ˔ʷˇˌ ʶ˄ˍʷˊˇˎΦ ʁʽ ʸ˖˄ˍʰ˄ˇʾ ʰˎˍˇʾ ˃ʽˁˊˇˇˊʴʰ˄ʽˋ˃ˇʾΣ ʰ˒ˇˏ ʶˉʽʲʽ˗˄ˇˎ˄ 

ʰˉˈ ˍʹ˄ ʵʽʰʵʽˁʰˋʾʰ ˍʹˌ ˉʷ˕ʹˌΣ ˉʶˊ˄ˇˏ˄ ˋˍˇ ʷ˄ˍʶˊˇΦ ɳˁʶʾΣ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍʽˌ ʶ˅ʶʽʵʽˁʶˎ˃ʷ˄ʶˌ 

ʽʵʽˈˍʹˍʶˌ ˉˇˎ ʵʽʰʻʷˍˇˎ˄Σ ʶ˄ʽˋ˔ˏˇˎ˄ ˍʹ˄ ˊˏʻ˃ʽˋʹ ˍʹˌ ˂ʶʽˍˇˎˊʴʾʰˌ ˍˇˎ ʶ˄ˍʷˊˇˎ ˃ʶ ʵʽʱ˒ˇˊˇˎˌ 

ˍˊˈˉˇˎˌΣ ʴʽʰ ˉʰˊʱʵʶʽʴ˃ʰ ʶˉʽˍʰ˔ˏ˄ˇˎ˄ ˍˇ˄ ˔ˊˈ˄ˇ ʵʽʷ˂ʶˎˋʹˌ ˍʹˌ ˍˊˇ˒ʺˌ ʰˉˈ ˍˇ ˉʶˉˍʽˁˈ 

ˋˏˋˍʹ˃ʰ ˁʰˍʰˉˇ˂ʶ˃˗˄ˍʰˌ ˍʹ˄ ʵˎˋˁˇʽ˂ʽˈˍʹˍʰΣ ˍʰ ˒ˇˎˋˁ˗˃ʰˍʰ ʺ ˁʰʽ ʶ˄ˍʶˊʽˁˇˏˌ ˉˈ˄ˇˎˌ ʺ 

ʶ˄̔ˋ˔ˏˇˎ˄ ˍˇˎˌ ˒ˎˋʽˁˇˏˌ ʰ˃ˎ˄ˍʽˁˇˏˌ ˃ʹ˔ʰ˄ʽˋ˃ˇˏˌ ˍˇˎ ˇˊʴʰ˄ʽˋ˃ˇˏΦ ʆʰ ˉˊˇʲʽˇˍʽˁʱ ʷ˔ˇˎ˄ 

˔ˊʹˋʽ˃ˇˉˇʽʹʻʶʾ ʶˉʽˍˎ˔˗ˌ ʴʽʰ ˍʹ ʵʽʰ˔ʶʾˊʽˋʹ ˍˊˇ˒ʽˁ˗˄ ʰ˂˂ʶˊʴʽ˗˄Σ ˒˂ʶʴ˃ˇ˄˖ʵ˗˄ ˄ˇˋʹ˃ʱˍ˖˄Σ 

ʵˎˋˁˇʽ˂ʽˈˍʹˍʰˌ ʰ˂˂ʱ ˁʰʽ ˍʹˌ ˉʰʽʵʽˁʺˌ ʵʽʱˊˊˇʽʰˌ (6).  ʁʽ ˉʽˇ ʵʽʰʵʶʵˇ˃ʷ˄ˇʽ ˉˊˇʲʽˇˍʽˁˇʾ 

˃ʽˁˊˇˇˊʴʰ˄ʽˋ˃ˇʾ ʰ˄ʺˁˇˎ˄ˋˍʰ ʴʷ˄ʹ Bifidobacterium ˁʰʽ LactobacillusΦ ʅˍʽˌ ˃ʷˊʶˌ ˃ʰˌΣ ˍʰ 

ˉˊˇʲʽˇˍʽˁʱ ʰˉˇˍʶ˂ˇˏ˄ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ˃ʶ˂ʷˍʹˌ ˃ʶ ˋˁˇˉˈ ˄ʰ ʶ˅hˁ ˊʽʲ˖ʻʶʾ ˇ ʰˁˊʽʲʺˌ 

ˍˊˈˉˇˌ ˃ʶ ˍˇ˄ ˇˉˇʾˇ ˉʰˊʷ˔ˇˎ˄ ʶˎʶˊʴʶˍʽˁʷˌ ʶˉʽʵˊʱˋʶʽˌ ˋˍʹ˄ ˎʴʶʾʰ ˍˇˎ ˅ʶ˄ʽˋˍʺΦ ɲʽˁʰʽ˖˃ʰˍʽˁʱ 

˂ˇʽˉˈ˄ ˍˇˎˌ ʷ˔ʶʽ ˉʰˊʰ˔˖ˊʹʻʶʾ ˇ ˈˊˇˌ ΨProbioticΩ ˉˇˎ ˉˊˇʷˊ˔ʶˍʰʽ ʰˉˈ ˍʽˌ ˂ʷ˅ʶʽˌ ΨProΩΣ ˉˇˎ 

ˋʹ˃ʰʾ˄ʶʽ ΨʴʽʰΩΣ ˁʰʽ ΨbioticΩ ˉˇˎ ˋʹ˃ʰʾ˄ʶʽ ΨʲʽˇˍʽˁˈΩ ʵʹ˂ʰʵʺ Ψʴʽʰ ʸ˖ʺΩ ό7).  
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ɰʷʲʰʽʰ ˎˉʱˊ˔ˇˎ˄ ˁʰʽ ʲʰˁˍʹˊʽʰˁʱ ̀ ˍʶ˂ʷ˔ʹ ˉˇˎ ˈˍʰ˄ ʰˎ˅ʱ˄ʶˍʰʽ ˇ ˉ˂ʹʻˎˋ˃ˈˌ ˍˇˎˌ ˋˍˇ˄ ʁ ˄ˍʶˊʽˁˈ 

ʰˎ˂ˈ ˃ˉˇˊˇˏ˄ ˄ʰ ʷ˔ˇˎ˄ ʰˊ˄ʹˍʽˁʺ ʶˉʾʵˊʰˋʹ ˋˍʹ˄ ˎʴʶʾʰ ˍˇˎ ˅ʶ˄ʽˋˍʺΦ ɱʽʰ ˍˇ ˂ˈʴˇ ʰˎˍˈ ˎˉʱˊ˔ʶʽ 

ʽʵʽʰʾˍʶˊˇ ʶ˄ʵʽʰ˒ʷˊˇ˄ ʴˏˊ˖ ʰˉΩ ˍʹ˄ ˉʰˊʷ˃ʲʰˋʹ ˋˍˇˎˌ ˉ˂ʹʻˎˋ˃ˇˏˌ ˍ˖˄ ʶ˄ˍʶˊʽˁ˗˄ ʲʰˁˍʹˊʾ˖˄ 

˗ˋˍʶ ˄ʰ ʶˉʽˁˊʰˍʺˋˇˎ˄ ˍʰ ʁ ʾʵʹ ˉˇˎ ʷ˔ˇˎ˄ ʶˎʶˊʴʶˍʽˁʷˌ ʶˉʽʵˊʱˋʶʽˌΦ 

 

2.2.ɹɲɹʁʆɶʆɳʅ ʆʍɿ ʃʄʁɰɹʁʆɹɼʍɿ 

ω ʆˇ ˎˉˇ˖ʺ˒ʽˇ ˉˊˇʲʽˇˍʽˁˈ ˋˍʷ˂ʶ˔ˇˌ ˄ʰ ʷ˔ʶʽ ʰ˄ʻˊ˗ˉʽ˄ʹ ˉˊˇʷ˂ʶˎˋʹ όˉ˔Φ ɱʰˋˍˊʶ˄ˍʶˊʽˁˈ ˋ˖˂ʺ˄ʰ 

ʻʹ˂ʰʸˈ˄ˍ˖˄ ˄ ʶˇʴ˄˗˄ύ 

ω ɿʰ ʷ˔ʶʽ ˉˊˇʹʴʹʻʶʾ ̱ ʰˎˍˇˉˇʾʹˋʹ ̱̌ ˎ ˋˍʶ˂ʷ˔ˇˎˌ ˋʶ ʶˉʾˉʶʵˇ ʴʷ˄ˇˎˌ ˁʰʽ ʶʾʵˇˎˌΣ ʹ ˇˉˇʾʰ ˉˊʷˉʶʽ 

˄ʰ ʴʾ˄ʶˍʰʽ ˃ʶ ˎʲˊʽʵʽˋ˃ˈ 5b!-5b! ˁʰʽ ˉˊˇˋʵʽˇˊʽˋ˃ˈ ˍʹˌ ʰˁˇ˂ˇˎʻʾʰˌ ˍˇˎ Ǌwb! 

ω ʇˉʱˊ˔ˇˎ˄ ʵʽʶʻ˄ʶʾˌ ζˍˊʱˉʶʸʶˌη ˃ʽˁˊˇˇˊʴʰ˄ʽˋ˃˗˄ ˋˍʽˌ ˇˉˇʾʶˌ ˉˊʷˉʶʽ ˄ʰ ˁʰˍʰˍʾʻʶ˄ˍʰʽ ˍʰ ˄ʷʰ 

ˋˍʶ˂ʷ˔ʹ 

ω ʃˊʷˉʶʽ ˄ʰ ʶʾ˄ʰʽ ˃ -́ˉʰʻˇʴˈ˄ˇ ˁʰʽ ʰˋ˒ʰ˂ʷˌ ˍˈˋˇ ʴʽʰ ˍˇ˄ ʶ˃ˉ˂ˇˎˍʽˋ˃ˈ ˁʱˉˇʽˇˎ ˍˊˈ˒ʽ˃ˇˎ ˈˋˇ 

ˁʰʽ ʴʽʰ ˁ˂ʽ˄ʽˁʺ ˔ˊʺˋʹ 

ω ʃˊʷˉʶʽ ˄ʰ ̫̝ ʶʽ ˍʹ˄ ʽˁʰ˄ˈˍʹˍʰ ˉˊˈˋʵʶˋʹˌ ˋˍʹ˄ ʶˉʽ˒ʱ˄ʶʽʰ ˍˇˎ ʶ˄ˍʶˊʽˁˇˏ ʲ˂ʶ˄˄ˇʴˈ˄ˇˎΣ ˔˖ˊʾˌ 

˖ˋˍˈˋˇ ˄ ʰ ˍˇ ˁ ʰˍh̀ ˍˊʷ˒ʶʽ 

ω ʃˊʷˉʶʽ ˄ʰ ʶʾ˄ʰʽ ʽˁʰ˄ˈ ˄ʰ ʶˉʽʲʽ˗˄ʶʽ ˋˍˇ˄ ʶ˄ˍʶˊʽˁˈ ˋ˖˂ʺ˄ʰ  ̋ˋˍˇ ʴˎ˄ʰʽˁʶʾˇ ˁˈ˂ˉˇ όʷˋˍ˖ ˁʰʽ 

ˉˊˇˋ˖ˊʽ˄ʱύ, h ˄ʱ˂ˇʴʰ ˃ʶ ˍʹ ˔ˊʺˋʹ ˍˇˎ 

ω ʃˊʷˉʶʽ ˄ʰ ʶʾ˄ʰʽ ʰ˄ʻʶˁˍʽˁˈ ˋˍˇ ˈ˅ʽ˄ˇ ˉʶˊʽʲʱ˂˂ˇ˄ ˁʰʽ ˋˍʹ˄ ˉʰˊˇˎˋʾʰ ˔ˇ˂ʽˁ˗˄ ˔˖ˊʾˌ ˄ʰ ˃ˉˇˊʶʾ 

˄ʰ ˉˊˇˁʰ˂ʷˋʶʽ ˋˏʸʶˎ˅ʹ ˍ˖˄ ˔ˇ˂ʽˁ˗˄ ˇ˅ʷ˖˄ 

ω ɲʶ˄ ˉˊʷˉʶʽ ˄ʰ ɻ ʽʰʻʷˍʶʽ ˃ʶˍʰʻʶˍʱ ʴˇ˄ʾʵʽʰ ʰ˄ʻʶˁˍʽˁˈˍʹˍʰˌ ˋʶ ʰ˄ˍʽʲʽˇˍʽˁʱ 

ω ʃˊʷˉʶʽ ˄ʰ ʶʾ˄ʰʽ ʽˁʰ˄ˈ ˄ʰ ʰ˄ˍʰʴ˖˄ʾʸʶˍʰʽ ʱ˂˂ʰ ˉʰʻˇʴˈ˄ʰ ʲʰˁˍʺˊʽʰ ˁʰʽ ˄ʰ ˉʰˊʱʴʶʽ 

ʰ˄ˍʽ˃ʽˁˊˇʲʽʰˁʷˌ ˇˎˋʾʶˌ 

ω ʆʰ ˉˊˇʲʽˇˍʽˁʱ ˉˇˎ ˉˊˇˇˊʾʸˇ˄ˍʰʽ ʴʽʰ ˁˇ˂ˉʽˁʺ ˔ˊʺˋʹ ˉˊʷˉʶʽ ˄ʰ ʶ˃˒ʰ˄ʾʸˇˎ˄ ʰ˄ʻʶˁˍʽˁˈˍʹˍʰ ˋʶ 

ˋˉʶˊ˃ʰˍˇˁˍˈ˄ʰ 

ω ʃˊʷˉʶʽ ˄ʰ  ˎˉʱˊ˔ˇˎ˄ ʶˉʰ˂ʹʻʶˎ˃ʷ˄ʶˌ ˁ˂ʽ˄ʽˁʷˌ ˃ʶ˂ʷˍʶˌ ˁʰʽ ʵʶʵˇ˃ʷ˄ʰ ɹ ʽʰ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍʹˌ 

ʵˊʱˋʹˌ ˍˇˎ ˋˍʹ˄ ʰ˄ʻˊ˗ˉʽ˄ʹ ˎ ʴʶʾʰ  

 

2.3.ɮʃʁɾʁɿʍʅɶ ɼɮɹ ʋʁʄɶɱɶʅɶ ʃʄʁɰɹʁʆɹɼʍɿ 

ʆʰ ˉˊˇʲʽˇˍʽˁʱ ʁ ʾ˄ʰʽ ʸ˖˄ˍʰ˄ʱ ˃ʽˁˊˇʲʽʰˁʱ ˋˍʶ˂ʷ˔ʹΦ ʆʰ ˉ˂ʷˇ˄ ʴ˄˖ˋˍʱ ˉʰˊʰʵʶʾʴ˃ʰˍʰ ʰ˄ʺˁˇˎ˄ ˋˍʰ 

ʴʷ˄ʹ Bifidobacterium ˁʰʽ Lactobacillus όʴʰ˂ʰˁˍˇʲʱˁʽ˂˂ˇʽύ ˍʰ ˇˉˇʾʰ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ʶˎˊʷ˖ˌ 

ʴʽʰ ˍˇ˄ ʶ˃ˉ˂ˇˎˍʽˋ˃ˈ ʴʽʰˇˎˊˍʽ˗˄ ˁʰʽ ʱ˂˂˖  ˄ˉˊˇʲʽˇˍʽˁ˗˄ ɹh ˂ʰˁˍˇˁˇ˃ʽˁ˗  ˄ˉˊˇʿˈ˄ˍ˖  ˄ˉˇˎ 

ˎˉʱˊ˔ˇˎ˄ ̀ ˍˇ ʶ˃ˉˈˊʽˇΣ ˈˉ˖ˌ ˊʶˎˋˍʱ ˈ˅ʽ˄ʰ ʴʱ˂ʰˍʰ ˃ʶ ʺ ˔˖ˊʾˌ ˒ˊˇˏˍʰ ˁʰʽΣ ˉˊˈˋ˒ʰˍʰΣ ˍˎˊʽʱ ˁʰʽ 

ˉʰʴ˖ˍʱΦ ɮˎˍˇʾ ˇʽ ˇˊʴʰ˄ʽˋ˃ˇʾ ʶʾ˄ʰʽ ˃ʹ ˉʰʻˇʴˈ˄ˇʽΣ ʵʶ˄ ˉʰˊʱʴˇˎ˄ ˍˇ˅ʾ˄ʶˌΣ ʵʽʰˍʹˊˇˏ˄ ˍʹ˄ 

ʲʽ˖ˋʽ˃ˈˍʹˍʰ ˍˇˎˌ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ ˋˎ˄ˍʺˊʹˋʹˌ ˍˇˎ ˍˊˇ˒ʾ˃ˇˎ ˋˍˇ ˇˉˇʾˇ ʲˊʾˋˁˇ˄ˍʰʽ ˁʰʽ 

ʶˉʽy̌ ˏ˄ ʰˉˈ ̱ ʹ˄ ʵʽʷ˂ʶˎˋʺ ˍˇˎˌ ˃ʷˋʰ ʰˉˈ ˍˇ ˋˍˇ˃ʱ˔ʽ ˁʰʽ ˍˇ ˂ʶˉˍˈ ʷ˄ˍʶˊˇΦ ɳˁʶʾ ˃ ˉˇˊˇˏ˄ ˄ʰ ʷ˔ˇˎ˄ 

ˉˇ˂˂ʰˉ˂ʷˌ ʰ˂˂ʹ˂ʶˉʽʵˊʱˋʶʽˌ ˃ʶ ˍˇ˄ ˅ʶ˄ʽˋˍʺ ό8) ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄˖˄ ʰύ ˍʹˌ ʰ˄ˍʰʴ˖˄ʽˋˍʽˁʺˌ 
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ˍˇˎˌ ʵˊʱˋʹˌ ʷ˄ʰ˄ˍʽ ʱ˂˂˖˄ ˃ʽˁˊˇʲʾ˖˄Σ ʲύ ̱̟ ˄ ʶˉʽʵˊʱˋʶ˖˄ ˋˍʹ ˂ʶʽˍˇˎˊʴʾʰ ˍˇˎ ʶ˄ˍʶˊʽˁˇˏ 

˒ˊʰʴ˃ˇˏ ʰ˂˂ʱ ˁʰʽ ʴύ ̱ ˖˄ h ˂˂ʹ˂ʶˉʽʵˊʱˋʶ˖˄ ˃ʶ ˍʰ ʰ˄ˍʽʴˇ˄ˇ-ˉʰˊˇˎˋʽʰˋˍʽˁʱ ˁˏˍˍʰˊʰ ό9). 

ʆʰ ˉˊˇʲʽˇˍʽˁʱ ʰˉˇ˃ˇ˄˗˄ˇ˄ˍʰʽ ˁˎˊʾ˖ˌ ʰˉˈ ˍˇ˄ ʶ˄ˍʶˊʽˁˈ ˃ʽˁˊˇʲʽˈˁˇˋ˃ˇ ˍ˖˄ ʻʹ˂ʰʸˈ˄ˍ˖˄ 

˄ʁ ˇʴ˄˗˄, ˈˉ˖ˌ ˍʰ ˋˍʶ˂ʷ˔ʹ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ˋˍʹ ˉʰˊˇˏˋʰ ˃ʶ˂ʷˍʹΣ ˁʰʽ ˎˉˈˁʶʽ˄ˍʰʽ ˋʶ 

ʵʽʱ˒ˇˊʶˌ ʵˇˁʽ˃ʷˌ ˗ˋˍʶ ˄ʰ ʶ˂ʶʴ˔ʻˇˏ˄ ˇʽ ˉˊˇʲʽˇˍʽˁʷˌ ˍˇˎˌ ʽˁʰ˄ˈˍʹˍʶˌ - ʽʵʽˈˍʹˍʶˌ ˈˉ˖ˌ 

ʰ˄ʰ˒ʷˊʻʹˁʰ˄ ˁʰʽ ˉʰˊʰˉʱ˄˖Φ ʁʽ ʵˇˁʽ˃ʷˌ ʰˎˍʷˌ ʰ˒ˇˊˇˏ˄Σ ʴʽʰ ˉʰˊʱʵʶʽʴ˃ʰ ˋˍˇ ˉˈˋˇ ʰ˄ʻʶˁˍʽˁʱ 

ʶʾ˄ʰʽ ˋˍˇ ˈ˅ʽ˄ˇ ˉʶˊʽʲʱ˂˂ˇ˄ ˍˇˎ ˋˍˇ˃ʱ˔ˇˎΣ ˋˍʰ ʰ˄ˍʽʲʽˇˍʽˁʱ ˁ˂ˉ. (10). 

ʁʽ ̄́ˇʲʽˇˍʽˁˇʾ ˃ʽˁˊˇˇˊʴʰ˄ˋ˃ˇʾ ˉˇˎ ʰˉˇ˃ˇ˄˗˄ˇ˄ˍʰʽ ʰˉˈ ˍʰ ˄ʶˇʴ˄ʱ ʰ˄ʺˁˇˎ˄ ˁʰˍʱ ˁˏˊʽˇ ˂ˈʴˇ 

ˋˍˇ ʴʷ˄ˇˌ Lactobacillus ˁʰʽ ˋˍˇ ʴʷ˄ˇˌ BifidobacteriumΦ ʁʽ ˂ʰˁˍˇʲʱˁʽ˂˂ˇʽ ʶʾ˄ʰʽ ˇ˅ˎʴʰ˂ʰˁˍʽˁʱ 

ʲʰˁˍʺˊʽʰ ˉˇˎ ˋˎ˄ʰ˄ˍ˗˄ˍʰʽ ˋ̱ ˇ˄ ʶ˄ˍʶˊʽˁˈ ˃ʽˁˊˇʲʽˈˁˇˋ˃ˇ ˍˇˎ ʶ˄ˍʷˊˇˎ ˍˇˎ ʰ˄ʻˊ˗ˉˇˎ ˁʰʽ ˍ˖˄ 

ʸ˗˖˄Σ ʶ˄˗ ˍʰ ʲʰˁˍʺˊʽʰ ˍˇˎ ʴʷ˄ˇˎˌ Bifidobacterium, ʰ˄ ˁʰʽ ʶ˄ˍˇˉʾʸˇ˄ˍʰʽ ʶˉʾˋʹˌ ˋˍˇ˄ ʶ˄ˍʶˊʽˁˈ 

˃ʽˁˊˇʲʽˈˁˇˋ˃ˇ , ʰ˄ʺˁˇˎ˄ ˋˍʰ ɮˁˍʽ˄ˇʲʰˁˍʺˊʽʰΦ ʆʰ ˃ˉʽ˒ʽʵˇʲʰˁˍʺˊʽʰ ʶʾ˄ʰʽ ʰˎˋˍʹˊʱ ʰ˄ʰʶˊˈʲʽʰ 

˃ʹ ˋˉˇˊˇʴˈ˄ʰ ʲʰˁˍʺˊʽʰΣ ʶ˃˒ʰ˄ʾʸˇ˄ˍʰʽ ˃ʶˊʽˁʷˌ ˃ʷˊʶˌ ˃ʶˍʱ ˍʹ ʴʷ˄˄ʹˋʹ ˁʰʽ ́  ˋˎʴˁʷ˄ˍˊ˖ˋʺ ˍˇˎˌ 

ˋˍˇ ˉʰ˔ˏ ʷ˄ˍʶˊˇ ˃ʶʽ˗˄ʶˍʰʽ ˃ʶ ˍʹ˄ ʹ˂ʽˁʾʰΦ  

ɲ̔ ʱ˒ˇˊˇʽ ˍˏˉˇʽ ʲʰˁˍʹˊʾ˖˄ ˁʰʽ ʸˎ˃ˇ˃ˎˁʺˍ˖˄ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˋʰ˄ ˉˊˇʲʽˇˍʽˁʱ. ʅˍʹ ˉʰˊˇˏˋʰ 

˃ʶ˂ʷˍʹ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ˋˍʶ˂ʷ˔ʹ ˍˇˎ ʴʷ˄ˇˎˌ ˍ˖˄ LactobacillusΣ ˉˇˎ ʰˉˇ˃ˇ˄˗ʻʹˁʰ˄ ʰˉˈ ˍˇ˄ 

ʶ˄ˍʶˊʽˁˈ ˋ˖˂ʺ˄ʰ ʻʹ˂ʰʸˈ˄ˍ˖˄ ˄ʶˇʴ˄˗˄Σ ʴʽʰ ˍˇ ˂ˈʴˇ ʰˎˍˈΣ ʹ ʶˉˈ˃ʶ˄ʹ ˉʰˊʱʴˊʰ˒ˇˌ ʶˋˍʽʱʸʶʽ ˋˍʰ 

˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍˇˎˌΦ  

 

2.4Φ ɱɳɿʁʅ LACTOBACILLUS: 

ʁʽ ˂ʰˁˍˇʲʱˁʽ˂˂ˇʽ ʶʾ˄ʰʽ ƎǊŀƳ ʻʶˍʽˁʱΣ ˃ʹ ˋˉˇˊˇʴˈ˄ʰΣ ˉˊˇʰʽˊʶˍʽˁʱ ʰ˄ʰʶˊˈʲʽʰ ʺ ˃ʽˁˊˇʰʶˊˈ˒ʽ˂ʰ 

ʲʰˁˍʺˊʽʰ ˃ʶ ˊʰʲʵˈ˃ˇˊ˒ˇ ˋ˔ʺ˃ʰΣ ˉˇˎ ˉʰˊʱʴˇˎ˄ ˖ˌ ˍʶ˂ʽˁˈ ˉˊˇʿˈ˄ ˍˇˎ ˃ʶˍʰʲˇ˂ʽˋ˃ˇˏ ˍˇˎˌ 

ʴʰ˂ʰˁˍʽˁˈ ˇ˅ˏΣ ʴʽΩ ʰˎˍˈ ˁʰʽ ʰ˄ʺˁˇˎ˄ ˋˍʰ ʲʰˁˍʺˊʽʰ ˍˇˎ ʴʰ˂ʰˁˍʽˁˇˏ ˇ˅ʷˇˌΦ ɾʶ ˍˇ˄ ˍˊˈˉˇ ʰˎˍˈΣ 

ʵʹ˃ʽˇˎˊʴˇˏ˄ ̫ ˄ʰ ˈ˅ʽ˄ˇ ˉʶˊʽʲʱ˂˂ˇ˄ ˍˇ ˇˉˇʾˇ ʰ˄ʰˋˍʷ˂˂ʶʽ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ʱ˂˂˖˄ ʶʽʵ˗˄ ʶˉʽʲ˂ʰʲ˗˄ 

ʲʰˁˍʹˊʾ˖˄ (11). ʃˊˈˁʶʽ˄ˍʰʽ ʴʽʰ ˃ʽʰ ˇ˃ʱʵʰ ʶˍʶˊˇʴʶ˄˗˄ ʲʰˁˍʹˊʾ˖˄ ˉˇˎ ʰ˄ ʺˁˇˎ˄ ˋˍˇ ˒ˏ˂ˇ 

FirmicutesΣ ˋˍʹ ˁ˂ʱˋʹ Bacilli ˁʰʽ ˋˍʹ˄ ˇʽˁˇʴʷ˄ʶʽʰ Lactobacillaceae (12). ɮ˄ʱ˂ˇʴʰ ˃ʶ ˍʰ 

˃ʶˍʰʲˇ˂ʽˁʱ ˍˇˎˌ ˉˊˇʿˈ˄ˍʰ ˇʽ ˂ʰˁˍˇʲʱˁʽ˂˂ˇʽ ˍˇˎ ʶ˄ˍʶˊʽˁˇˏ ˋ˖˂ʺ˄ʰ ʵʽʰˁˊʾ˄ˇ˄ˍʰʽ ˁˎˊʾ˖ˌ ˋʶ 

ˍˊʶʽˌ ˇ˃ʱʵʶˌ ʰύ ˍˇˎˌ ˎˉˇ˔ˊʶ˖ˍʽˁʱ ˇ˃ˇʸˎ˃̟ ˍʽˁˇˏˌ ˂ʰˁˍˇʲʰˁʾ˂˂ˇˎˌΣ ʲύ ˍˇˎˌ ˉˊˇʰʽˊʶˍʽˁʱ 

ʶˍʶˊˇʸˎ˃˖ˍʽˁˇˏˌ ˂ʰˁˍˇʲʱˁʽ˂˂ˇˎˌΣ ɹ ύ ˍˇˎˌ ˎˉˇ˔ˊʶ˖ˍʽˁʱ ʶˍʶˊˇʸˎ˃˖ˍʽˁˇˏˌ ˂ʰˁˍˇʲʱˁʽ˂˂ˇˎˌ ό13).  

ʅˍˇˎˌ ʰ˄ʻˊ˗ˉˇˎˌΣ ˍʰ ʲʰˁˍʺˊʽʰ ˍˇˎ ʴʷ˄ˇˎˌ Lactobacillus ˎˉʱˊ˔ˇˎ˄ ˒ˎˋʽˇ˂ˇʴʽˁʱ ˋˍˇ˄ ˁˈ˂ˉˇΣ 

ˋˍˇ ʴʰˋˍˊʶ˄ˍʶˊʽˁˈ ˋ˖˂ʺ˄ʰ ό14) ˁʰʽ ʶʾ˄ʰʽ ˃ʰʸʾ ˃ ʁˍ hbifidobacteria, ˍ hˉˊ˗ˍʰ ʲʰˁˍʺˊʽʰ ˉˇˎ 

ʰˉˇʽˁʾʸˇˎ˄ ̱  ̫̌ ˄ˍʶˊˇ ̱ ˇˎ ̡ ˊʷ˒ˇˎˌ ˃ ʶˍʱ ̱  ́ɹ ʷ˄˄ʹˋʹ (15) 

ʁˊʽˋ˃ʷ˄ʰ ʲʰˁˍʺˊʽʰ ˍˇˎ ʴʷ˄ˇˎˌ Lactobacillus ̝ ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ʴʽʰ ˍʹ˄ ˉʰˊʰˋˁʶˎʺ ʴʽʰˇˎˊˍʽˇˏΣ 

ˍˎˊʽˇˏΣ ˂ʱ˔ʰ˄ˇˎ ˍˇˎˊˋʽˇˏΣ ˕˖˃ʽˇˏ ˃ʶ ˉˊˇʸˏ˃ʽΣ ˁˊʰˋʽˇˏ ˁʰʽ ʱ˂˂˖˄ ʸˎ˃˖˃ʷ˄˖˄ ˉˊˇʿˈ˄ˍ˖˄ (16), 

(17)Φ ʅʶ ˈ˂ʶˌ ˍʽˌ ˉʶˊʽˉˍ˗ˋʶʽˌΣ ˍʰ ˋʱˁ˔ʰˊʰ ʸˎ˃̠̌˄ ˄ˍʰʽ ˋʶ ʴʰ˂ʰˁˍʽˁˈ ˇ˅ˏΣ ʵʹ˃ʽˇˎˊʴ˗˄ˍʰˌ ʷˍˋʽ 

ʷ˄ʰ ʶ˔ʻˊʽˁˈ ˉʶˊʽʲʱ˂˂ˇ˄ ʴʽʰ ˍˇˎˌ ˃ʽˁˊˇˇˊʴʰ˄ʽˋ˃ˇˏˌ ˉˇˎ ˉˊˇˁʰ˂ˇˏ˄ ʰ˂˂ˇʾ˖ˋʹ ˁʰʽ ʶˉʽˍˊʷˉˇˎ˄ 

˃ʶ ʰˎˍˈ ˍˇ˄ ˍˊˈˉˇ ˍʹ ˋˎ˄ˍʺˊʹˋʹ ˍ˖˄ ˍˊˇ˒ʾ˃˖˄Φ 

 

2.5.ɾɶʋɮɿɹʅɾʁʅ ɲʄɮʅɶʅ ʆʍɿ ʃʄʁɰɹʁʆɹɼʍɿ 
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ʁʽ ˉʽʻʰ˄ˇʾ ˃ʹ˔ʰ˄ʽˋ˃ˇʾ ʵˊʱˋʹˌ ˍ˖˄ ˉˊˇʲʽˇˍʽˁ˗˄ ˉˇˎ ˉˊˇˁˏˉˍˇˎ˄ ʰˉˈ ˍʶ˂ʶˎˍʰʾʶˌ ˃ʶ˂ʷˍʶˌΣ 

˒ʰʾ˄ʶˍʰʽ ˄ʰ ʰˋˁˇˏ˄ˍʰʽ ˃ʷˋ˖ ˍʹˌ ˍˊˇˉˇˉˇʾʹˋʹˌ ˍˇˎ ʶ˄ˍʶˊʽˁˇ  ˏ ˃ʽˁˊˇʲʽˈˁˇˋ˃ˇˎ ʺ ˍ˖˄ 

ʵˊʰˋˍʹˊʽˇˍʺˍ˖˄ ˍˇˎΦ ɮˎˍˈ ˃ˉˇˊʶʾ ˄ʰ ˋˎ˃ʲʰʾ˄ʶʽ ˃ʶ ʵʽʱ˒ˇˊˇˎˌ ˍˊˈˉˇˎˌ: 

ω ɿʰ ˋˎ˃ʲʱ˂˂ˇˎ˄ ˋˍʹ˄ ʰˏ˅ʹˋʹ ˉʰˊʰʴ˖ʴʺˌ ʶ˄ˍʶˊʽˁʺˌ ʲ˂ʷ˄˄ʹˌ ʺ ˁʰʽ ˄ʰ ʶ˄ʽˋ˔ˏˇˎ˄ ˍʹ˄ 

ʰˁʶˊʰʽˈˍʹˍʰ ˍˇˎ ʶ˄ˍʶˊʽˁˇˏ ʲ˂ʶ˄˄ˇʴˈ˄ˇˎ 

ω ɿʰ ˉʰˊʱʴˇˎ˄ ʰ˄ˍʽ˃ʽˁˊˇʲʽʰˁˇˏˌ ˃ʶˍʰʲˇ˂ʽˁˇˏˌ ˉʰˊʱʴˇ˄ˍʶˌ ˉˇˎ ʰ˄ʰˋˍʷ˂˂ˇˎ˄ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ 

ʱ˂˂˖˄ ˉʰʻˇʴˈ˄˖˄ ˃ ʽˁˊˇˇˊʴʰ˄ʽˋ˃˗˄  

ω ɿʰ ˍˊˇˉˇˉˇʽˇˏ˄ ˍʹ˄ ˒˂ʶʴ˃ˇ˄˗ʵʹ ʰ˄ˍʾʵˊʰˋʹ ˋˍˇ˄ ʶ˄ˍʶˊʽˁˈ ʲ˂ʶ˄˄ˇʴˈ˄ˇ 

ω ɿʰ ʵʽʶʴʶʾˊˇˎ˄ ˍˇ˄ ˋ˔ʹ˃ʰˍʽˋ˃ˈ ˃ʰˁˊˇ˒ʱʴ˖˄ ˁʰʽ ˄ʰ ʶ˄ʶˊʴˇˉˇʽˇˏ˄ ˃ʹ˔ʰ˄ʽˋ˃ˇˏˌ 

˒ʰʴˇˁˎˍˍʱˊ˖ˋʹˌ 

ω ɿʰ ˋˎ˃ʲʱ˂˂ˇˎ˄ ˋˍʹ˄ ʰˏ˅ʹˋʹ ˁ ˎˍˍʱˊ˖˄ ˉˇˎ ʶˁˁˊʾ˄ˇˎ˄ LƎ!Σ LƎDΣ LƎa 

ω ɿʰ ʰˎ˅ʱ˄ˇˎ˄ ˍʹ˄ ʷˁˁˊʽˋʹ sIgA ̀ ʶ ˇˊˈ ˁʰʽ ʶ˄ˍʶˊʽˁˈ ʲ˂ʶ˄˄ˇʴˈ˄ˇ   

(18),(19). 

 

2.6.ʁʊɳɽɶ ʆʍɿ ʃʄʁɰɹʁʆɹɼʍɿ ɱɹɮ ʆɶɿ ʇɱɳɹɮ 

ʂˍʰ˄ ʴʽʰ ˉˊ˗ˍʹ ˒ˇˊʱ ʵʽʰˉʽˋˍ˗ʻʹˁʶ ʹ ˋˎ˃ʲʽ˖ˍʽˁʺ ˋ˔ʷˋʹ ʶ˄ˈˌ ˃ʶʴʱ˂ˇˎ ʰˊʽʻ˃ˇˏ 

˃ʽˁˊˇˇˊʴʰ˄ʽˋ˃˗˄ ˃ʶ ˍˇˎˌ ʰ˄˗ˍʶˊˇˎˌ ˇˊʴʰ˄ʽˋ˃ˇˏˌΣ ʵʹ˃ʽˇˏˊʴʹˋʶ ˃ʶʴʱ˂ʹ ʶ˄ˍˏˉ˖ˋ,́ ɹ ʽʰˍʾ ʶʾ˔ʶ 

ʶˉʽˁˊʰˍʺˋʶʽ ʹ ʶ˄ˍˏˉ˖ˋʹ ˉ˖ˌ ˈ˂ˇʽ ˇʽ ˃ʽˁˊˇˇˊʴʰ˄ʽˋ˃ˇʾ ʶʾ˄ʰʽ ˉʰʻˇʴˈ˄ˇʽΦ ʅʺ˃ʶˊʰ ʴ˄˖ˊʾʸˇˎ˃ʶ ˈˍʽ 

ʹ ˉ˂ʶʽˇ˕ʹ˒ʾʰ ˍ˖˄ ˃ʽˁˊˇˇˊʴʰ˄ʽˋ˃˗˄ ˈ˔ʽ ˃ˈ˄ˇ ʵʶ˄ ʶʾ˄ʰʽ ̄ ʰʻˇʴˈ˄ˇʽΣ ʰ˂˂ʱ ˃ˉˇˊˇˏ˄ ˄ʰ ʷ˔ˇˎ˄ ˁʰʽ 

ʸ˖ˍʽˁʺ ˋʹ˃ʰˋʾʰ ʴʽʰ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˍˇˎ ʰ˄ˇˋˇˉˇʽʹˍʽˁˇˏ ˋˎˋˍʺ˃ʰˍˇˌΣ ˍʹ˄ ˉˊˇˋˍʰˋʾʰ ʷ˄ʰ˄ˍʽ 

ˉʰʻˇʴˈ˄˖˄ ˃ʽˁˊˇʲʾ˖˄ ˁ ʰʽ ˍʹ˄ ˉʷ˕ʹ ˁʰʽ ʰˉˇˊˊˈ˒ʹˋʹ ˍ˖˄ ʻˊʶˉˍʽˁ˗˄ ˋˎˋˍʰˍʽˁ˗˄Φ 

ʁ ˃ʽˁˊˇʲʽˈˁˇˋ˃ˇˌ ˁ ʱʻʶ ˇˊʴʰ˄ʽˋ˃ˇˏ ̄ ˇʽˁʾ˂˂ʶʽΦ ʁʽ h˂ ˂ʹ˂ʶˉʽʵˊʱˋʶʽˌ ˃ʶˍʰ˅ˏ ˍˇˎ ˇˊʴʰ˄ʽˋ˃ˇˏ ˁʰʽ 

ˍ˖˄ ʵʽʰ˒ˈˊ˖˄ ˋˎ˃ʲʽˇˍʽˁ˗˄ ˍˇˎ ˃ʽˁˊˇˇˊʴʰ˄ʽˋ˃˗˄Σ ʷ˔ˇˎ˄ ˁʰʻˇˊʽˋˍʽˁʺ ˋʹ˃ʰˋʾʰ ʴʽʰ ˍ́ ˄ ˎʴʶʾʰ 

ˁʰʽ ʶˎʶ˅ʾʰ ˍˇˎ ʰˍˈ˃ˇˎΦ ʂˍʰ˄ ʴʽʰ ˁʱˉˇʽˇ ˂ˈʴˇ ʵʽʰˍʰˊʰ˔ˍʶʾ ʹ ʽˋˇˊˊˇˉʾʰ ˃ʶˍʰ˅ˏ ˍ˖˄ ʶ˄ˍʶˊʽˁ˗  ˄

˃ʽˁˊˇʲʽʰˁ˗  ˄ˉ˂ʹʻˎˋ˃̠ Σ˄ ˇ ˇˊʴʰ˄ʽˋ˃ˈˌ ʴʾ˄ʶˍʰʽ ʶˎʱ˂˖ˍˇˌ ˋʶ ˉʽʻʰ˄ʷˌ ˃ˇ˂ˏ˄ˋʶʽˌ ˁʰʽ ˃ˉˇˊʶʾ ˄ʰ 

ˎˉʱˊ˅ˇˎ˄ ɻ ˎˋ˃ʶ˄ʶʾˌ ʁ ˉʽˉˍ˗ˋʶʽˌ ̀ ˍʹ˄ ˎʴʶʾʰ ˍˇˎΦ ɶ ʰˉˇˁʰˍʱˋˍʰˋʹ ˍʹˌ ʽˋˇˊˊˇˉʾʰˌ ˋˍˇ˄ ʶ˄ˍʶˊʽˁˈ 

˃ʽˁˊˇʲʽˈˁˇˋ˃ˇ ʰˉʰʽˍʶʾ ˔ˊˈ˄ˇ ˄ˁʰʽ ˃ˉˇˊʶʾ ˄ʰ ʵʽʶˎˁˇ˂ˎ˄ʻʶʾ ˃ʶ ˍʹ ʵʽʰˍˊˇ˒ʺ ʰ˂˂ʱ ˁʰʽ ˃ʶ 

ˋˎ˃ˉ˂ʹˊ˗˃ʰˍʰ ʵʽʰˍˊˇ˒ʺˌ ˈˉ˖ˌ ˍʰ ˉˊˇʲʽˇˍʽˁʱΦ ɶ ʽˋˇˊˊˇˉʾʰ ˍˇˎ ʶ˄ˍʶˊʽˁˇˏ ˃ʽˁˊˇʲʽˈˁˇˋ˃ˇˎ 

ʵʽʰˍʰˊʱˋˋʶˍʰʽ ˃ʶ ʵˏˇ ˁˎˊʾ˖ˌ ˍˊˈˉˇˎˌΥ 

1) ɾʷˋ˖ ˍʹˌ ˔ˇˊʺʴʹˋʹˌ ʰ˄ˍʽʲʽˇˍʽˁ˗˄Σ ʵʽˈˍʽ ˃ʰʸʾ ˃ʶ ˍˇˎˌ ˉʰʻˇʴˈ˄ˇˎˌ ˃ʽˁˊˇˇˊʴʰ˄ʽˋ˃ˇˏˌ 

ʻʰ˄ʰˍ˗˄ˇ˄ˍʰʽ ˁʰʽ ˃ʹ ˉʰʻˇʴˈ˄ˇʽΣ ˇʽ ˇˉˇʾˇʽ ʶʾ˄ʰʽ ʰˉʰˊʰʾˍʹˍˇʽ ʴʽʰ ˍʹ˄ ˇ˃ʰ˂ʺ ˂ʶʽˍˇˎˊʴʾʰ ˍˇˎ 

ʶ˄ˍʶˊʽˁˇˏ ˋ˖˂ʺ˄ʰΦ ɴˍˋʽ ˍʰ ʰ˄ˍʽʲʽˇˍʽˁʱ ˃ ˉˇˊˇˏ˄ ˄ʰ ˉˊˇˁʰ˂ʷˋˇˎ˄ ˉʰˊʶ˄ʷˊʴʶʽʶˌ ̍ ˉ˖ˌ ʵʽʱˊˊˇʽʰ, 

˃ʶˍʶ˖ˊʽˋ˃ˈ ˁʰʽ ʶ˄ˍʶˊʽˁʷˌ ˋˎˋˉʱˋʶʽˌΦ ɱʽʰ ˍˇ ˂ˈʴˇ ʰˎˍˈ ̝ ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ̄ ˊˇʲʽˇˍʽˁʱ ˃ʶ ˋˁˇˉˈ 

˄ʰ ˍʽˌ ʰ˄ˍʽˋˍʰʻ˃ʾˋˇˎ˄Φ ɮˁˈ˃ʹΣ ˋʶ ˉʶˊʽˉˍ˗ˋʶʽˌ ʵˎˋʰ˄ʶ˅ʾʰˌ ˋˍʹ ˂ʰˁˍˈʸʹΣ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ʴʽʰ 

ˍʹ˄ ʰ˄ʰˁˇˏ˒ʽˋʹ ˍ˖˄ ˋˎ˃ˉˍ˖˃ʱˍ˖˄. 

2) ʃʰʻˇʴˈ˄ˇʽ ˃ʽˁˊˇˇˊʴʰ˄ʽˋ˃ˇʾ ˈˉ˖ˌ ʲʰˁˍʺˊʽʰΣ ˃ˏˁʹˍʶˌΣ ˉʰˊʱˋʽˍʰ ˁʰʽ ʽˇʾΣ ˃ˉˇˊˇˏ˄ ʶˉʾˋʹˌ ˄ʰ 

ʵʽʰˍʰˊʱ˅ˇˎ˄ ˍʹ˄ ʁ ˄ˍʶˊʽˁʺ ʽˋˇˊˊˇˉʾʰΦ ɶ ʶˉʽˋˍʺ˃ʹ ˋˍˊʷ˒ʶʽ ˍʽˌ ʷˊʶˎ˄ʶˌ ˁʰʽ ˍʽˌ ˉˊˇˋˉʱʻʶʽʶˌ ̄ ˊˇˌ 

ˍˇ˄ ˉʶˊʽˇˊʽˋ˃ˈ ˍ˖˄ ˉʰʻˇʴˈ˄˖˄ ˉʰˊʰʴˈ˄ˍ˖˄Σ ˍʹ˄ ʰ˄ʰˋˍˇ˂ʺ ˍˇˎ ˉˇ˂˂ʰˉ˂ʰˋʽʰˋ˃ˇˏ ˍˇˎˌ ˁʰʽ ˍʹ˄ 
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ˁʰˍʰˋˍˇ˂ʺ ˍʹˌ ʵˊʱˋʹˌ ˍˇˎˌΦ ʁˊʽˋ˃ʷ˄ʶˌ ˉʰʻˇ˂ˇʴʽˁʷˌ ˁʰˍʰˋˍʱˋʶʽˌ ˍˇˎ ˇˊʴʰ˄ʽˋ˃ˇˏ ˈˉˇˎ ˍʰ 

ˉˊˇʲʽˇˍʽˁʱ ˒ ʰʾ˄ʶˍʰʽ ˄ʰ ˋˎ˃ʲʱ˂˂ˇˎ˄ ʻʶˍʽˁʱΣ ʶʾ˄ʰʽ ˇʽ ʶ˅ʺˌΥ  

ω ʅˏ˄ʵˊˇ˃ˇ ʶˎʶˊʷʻʽˋˍˇˎ ʶ˄ˍʷˊˇˎ 

ω ɳ˂ˁ˗ʵʹˌ ˁˇ˂ʾˍʽʵʰ  

ω ɿˈˋˇˌ ˍˇˎ /ǊƻƘƴ 

ω ʃˊˇˋʲˇ˂ʺ ʰˉˈ ˍˇ Helicobacter pyloriΣ όʲʰˁˍʺˊʽˇ ˉˇˎ ʶˎʻˏ˄ʶˍʰʽ ʴʽʰ ˍʰ ˉʶˊʽˋˋˈˍʶˊʰ ʷ˂ˁʹ ˁʰʽ 

ʰˊˁʶˍˇˏˌ ˍˏˉˇˎˌ ˔ˊˈ˄ʽʰˌ ˒˂ʶʴ˃ˇ˄ʺˌ ˍˇˎ ˋˍˇ˃ʱ˔ˇˎύ 

ω ɶ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ˍ˖˄ ˉˊˇʲʽˇˍʽˁ˗˄ ʶʾ˄ʰʽ ʰʵʽʰ˃˒ʽˋʲʺˍʹˍʹ ˋˍʹ˄ ˉˊˈ˂ʹ˕ʹ ˁʰʽ 

ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ʵʽʱˊˊˇʽʰˌ, ̍ ˉ˖ˌ ˍʹˌ ˂ˇʽ˃˗ʵˇˎˌ ʵʽʱˊˊˇʽʰˌΣ ˍʹˌ ˉˊˇˁʰ˂ˇˏ˃ʶ˄ʹˌ ʰˉˈ ʰ˄ˍʽʲʽˇˍʽˁʱ 

ʺ ɹh ˋˍˊʶ˄ˍʶˊʾˍʽʵʰ ̩̄ ˇˎ ˉˊˇˁʰ˂ʶʾˍʰʽ ʰˉˈ ˍˇ˄ ˊʶˍˊˇʿˈΦ 

ω ʃˊˈ˂ʹ˕ʹ ˍʹˌ ɿʶˁˊ˖ˍʽˁʺˌ ɳ˄ˍʶˊˇˁˇ˂ʾˍʽʵʰˌ ˋʶ ˉˊˈ˖ˊʰ ʲˊʷ˒ʹ 

ω ʊ˂ʶʴ˃ˇ˄ʷˌ ˋˍˇ˃ʱ˔ˇˎ ˁ ʰʽ ʰ˄ʰˉ˄ʶˎˋˍʽˁˇˏ ˋˎˋˍʺ˃ʰˍˇˌ ˋʶ ˉʰʽʵʽʱ 

ω ʃˊˈ˂ʹ˕ʹ ˍʹˌ ʰˍˇˉʽˁʺˌ ʵʶˊ˃ʰˍʾˍʽʵʰˌ 

ω ʃˊˈ˂ʹ˕ʹ ˁʰʽ ʻʶˊʰˉʶʾʰ ˍ˖˄ ʰ˂˂ʶˊʴʽ˗˄ ˋʶ ʲˊʷ˒ʹ ˁʰʽ ˉʰʽʵʽʱ 

ω ɲʽʱʲˊ˖ˋʹ ʵˇ˄ˍʽ˗˄ ˁʰʽ ˉʶˊʽˇʵˇ˄ˍʽˁʺ ˄ˈˋˇ 

ω ɮˏ˅ʹˋʹ ˍʹˌ ʰˉˇˊˊˈ˒ʹˋʹˌ ʰˋʲʶˋˍʾˇˎΣ ˋˏ˄ʻʶˋʹ ʲʽˍʰ˃ʽ˄˗˄ ˁʰʽ ˃ʶʾ˖ˋʹ ˍˇˎ ˁʽ˄ʵˏ˄ˇˎ 

ʶ˃˒ʱ˄̔ˋʹˌ ˇˋˍʶˇˉˈˊ˖ˋʹˌ 

ω ʃˊˈ˂ʹ˕ʹ ˁʰʽ ʻʶˊʰˉʶʾʰ ˂ˇʽ˃˗˅ʶ˖˄ ˍʹˌ ʴˎ˄ʰʽˁʶʾʰˌ ˇˎˊˇʴʶ˄˄ʹˍʽˁʺˌ ˇʵˇˏ 

ω ɾʶʾ˖ˋʹ ˍʹˌ ˋˎ˔˄ˈˍʹˍʰˌ ˍˇˎ ˁʰˊˁʾ˄ˇˎ ˍʹˌ ˇˎˊˇʵˈ˔ˇˎ ˁˏˋˍʹˌΦ  

ω ɾʶʾ˖ˋʹ ˍˇˎ ˔ˊˈ˄ˇˎ ʰˉˇʻʶˊʰˉʶʾʰˌ ˋˍʹ˄ ʶˉʽ˃ˈ˂ˎ˄ˋʹ ʰˉˈ ˍˇ Clostridium difficile 

ω ɾʁʾ ˖ˋʹ ˍ˖˄ ʶˉʽˉʷʵ˖˄ ˂ʽˉʽʵʾ˖˄ ˋˍˇ ʰʾ˃ʰ ˁʰʽ ˋˎ˄ʶˉ˗ˌ ˋˍˇ˄ ˉʶˊʽˇˊʽˋ˃ˈ ˍ˖˄ ˁʰˊʵʽʰʴʴʶʽʰˁ˗˄ 

˄ˇˋʹ˃ʱˍ˖˄  

ω ʃʶˊʽˇˊʽˋ˃ˈ ̱ ˇˎ ˒ʰʽ˄ˇ˃ʷ˄ˇˎ ̱ ʹˌ ˉʰ˔ˎˋʰˊˁʾʰˌ  

ω ɾʶʾ˖ˋʹ ˍˇˎ ˃ʹ ʽ˄ˋˇˎ˂ʽ˄ˇʶ˅ʰˊˍˈ˃ʶ˄ˇˎ ʵʽʰʲʺˍʹ 

ɱʽʰ ˉˇ˂˂ʷˌ ʰˉˈ ˍʽˌ ˉʰˊʰˉʱ˄˖ ˁʰˍʰˋˍʱˋʶʽˌΣ ˈˉ˖ˌ ˁʰʽ ʴʽʰ ˍˇ˄ ˁʰˊˁʾ˄ˇ ˍˇˎ ˉʰ˔ʷˇˌ ʶ˄ˍʷˊˇˎΣ 

ˉˊʷˉʶʽ ˄ʰ ˍˇ˄ʽˋˍʶʾ ˈˍʽΣ ʴʽʰ ˍʹ˄ ʶˉʽʲʶʲʰʾ˖ˋʹ ˍʹˌ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰˌ ˍ˖˄ ˉˊˇʲʽˇˍʽˁ˗˄Σ 

ʵʽʶ˅ʱʴˇ˄ˍʰʽ ˉˊˇˌ ˍˇ ˉʰˊˈ˄ ʷˊʶˎ˄ʶˌ ˁʰʽ ʰ˄ʰ˃ʷ˄ʶˍʰʽ ʹ ʶ˅ʰʴ˖ʴʺ ˋˎ˃ˉʶˊʰˋ˃ʱˍ˖˄ (10),(20). 

 

3.ʃʄɳɰɹʁʆɹɼɮ 

3.1.ʁʄɹʅɾʁʅ 

ɶ ʽʵʷʰ ˍ˖˄ ˉˊʶʲʽˇˍʽˁ˗˄ ˉˊˇʿˈ˄ˍ˖˄ ˉˊˇˍʱʻʹˁʶ ʴʽʰ ˉˊ˗ˍʹ ˒ˇˊʱ ʰˉˈ ˍˇˎˌ Dƛōǎƻƴ ˁʰʽ wƻōŜǊŦǊƻƛŘ 

ˇʽ ˇˉˇʾˇʽ ʰ˄ˍʽˁʰˍʷˋˍʹˋʰ˄ ˍˇ ˉˊˈʻʶ˃ʰ ΨΩˉˊˇΩΩ ˍʹˌ ˂ʷ˅ʹˌ ˉˊˇʲʽˇˍʽˁʱ ˃ʶ ˍˇ ʶ˂˂ʹ˄ʽˁˈ ˉˊˈʻʶ˃ʰ 

ΨΩˉˊʶΩΩΣ ʴʽʰ ˄ʰ ˉʶˊʽʴˊʱ˕ˇˎ˄ ˍʰ ˃ʹ ˉʶˉˍˈ˃ʶ˄ʰ ˋˎˋˍʰˍʽˁʱ ˍ˖˄ ˍˊˇ˒ʾ˃˖˄, ˍʰ ˇˉˇʾʰ ˉʶ́˄ˇˏ˄ 

ʰʵʽʱˋˉʰˋˍʰ ʰˉˈ ˍˇ ˂ʶˉˍˈ ˋˍˇ ˉʰ˔ˏ ʷ˄ˍʶˊˇ ˁʰʽ  ʁ ˉʹˊʶʱʸˇˎ˄ ʻʶˍʽˁʱ ˍʹ˄ ˎʴʶʾʰ ˍˇˎ ˅ʶ˄ʽˋˍʺΣ ˃ʷˋ˖ 
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ʶˁ˂ʶˁˍʽˁʺˌ ʶˉʰʴ˖ʴʺˌ ˍʹˌ ʰ˄ʱˉˍˎ˅ʹˌ ʺκˁʰʽ ˍʹˌ ʵˊʰˋˍʽˁˈˍʹˍʰˌ ʶ˄ˈˌ ʺ ˉʶˊʽˇˊʽˋ˃ʷ˄ˇˎ ʰˊʽʻ˃ˇˏ 

ʲʰˁˍʹˊʾ˖˄ ˋˍˇ ˉʰ˔ˏ ʷ˄ˍʶˊˇΣ ˁˎˊʾ˖ˌ ˍ˖˄ ʲʰˁˍʹˊʾ˖˄ ˍˇˎ ʴʷ˄ˇˎˌ .ƛŦƛŘƻōŀŎǘŜǊƛǳƳ (21). ʅˏ˃˒˖˄ʰ 

˃ʶ ˍʹ ɲʽʶʻ˄ʺ ɳˉʽˋˍʹ˃ˇ˄ʽˁʺ ɴ˄˖ˋʹ ʴʽʰ ˍʰ ʃˊˇʲʽˇˍʽˁʱ ˁʰʽ ʃˊʶʲʽˇˍʽˁʱόL{!ttύΣ ˉˊʶʲʽˇˍʽˁʱ ʶʾ˄ʰʽ 

ʶˉʽ˂ʶˁˍʽˁʱ ʸˎ˃ˇˏ˃ʶ˄ʰ ˋˎˋˍʰˍʽˁʱΣ ˍʰ ˇˉˇʾʰ ˇʵʹʴˇˏ˄ ˋʶ ʶ˅ʶʽʵʽˁʶˎ˃ʷ˄ʶˌ ˃ʶˍʰʲˇ˂ʷˌ ˍʹˌ ˋˏˋˍʰˋʹˌ 

ʺ ˁʰʽ ˍʹˌ ʵˊʰˋˍʹˊʽˈˍʹˍʰˌ ˍˇ  ˎʶ˄ ˍʶˊʽˁˇˏ ˃ʽˁˊˇʲʽˈˁˇˋ˃ˇˎ ˉˊˇˌ ˈ˒ʶ˂ˇˌ ˍˇˎ ˅ʶ˄ʽˋˍ ̋ (22). ʁ 

ˇˊʽˋ˃ˈˌ ʵʶ˄ ʰˉʷ˔ʶʽ ˉˇ˂ˏ ʰˉˈ ʰˎˍˈ˄ ˍ˖˄ ˒ˎˍʽˁ˗˄ ʽ˄˗˄Σ ˃ʶ ʶ˅ʰʾˊʶˋʹ ˍʹ˄ ʶˉʽ˂ʶˁˍʽˁˈˍʹˍʰ ˁʰʽ 

ʶ˅ʶʽʵʾˁʶˎˋʹ ˍ˖˄ ʵʽʰ˒ˇˊʶˍʽˁ˗˄ ʶʽʵ˗˄ ˉˊʶʲʽˇˍʽˁ˗˄ ˖ˌ ˉˊˇˌ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ʶʾʵʹ ʲʰˁˍʹˊʾ˖˄ (23). 

 

3.2.ɼʄɹʆɶʄɹɮ ʃʄɳɰɹʁʆɹɼʍɿ 

ʆʰ ˁˊʽˍʺˊʽʰ ʴʽʰ ˍʹ˄ ˁʰˍʱˍʰ˅ʹ ˍ˖˄ ˎʵʰˍʰ˄ʻˊʱˁ˖˄ ˖ˌ ˉˊʶʲʽˇˍʽˁʱ ʶʾ˄ʰʽΥ  

1) h ˄ˍˇ˔ʺ ˋˍʹ˄ ʴʰˋˍˊʽˁʺ ʵˊʰˋˍʹˊʽˈˍʹˍʰΣ ˋˍʹ˄ ˎʵˊˈ˂ˎˋʹ ʰˉˈ ˍʰ ʷ˄ʸˎ˃ʰ ˁʰʽ ˋˍʹ˄ ʴʰˋˍˊʶ˄ˍʶˊʽˁʺ 

ʰˉˇˊˊˈ˒ʹˋʹ  

нύ ʸˏ˃˖ˋʹκ˃ʶˍʰʲˇ˂ʽˋ˃ˈ ʰˉˈ ˍˇ˄ ʶ˄ˍʶˊʽˁˈ ˃ʽˁˊˇʲʽˈˁˇˋ˃ˇ 

3) ʶˁ˂ʶˁˍʽˁʺ ʰˏ˅ʹˋʹ ˍʹˌ ʰ˄ʱˉˍˎ˅ʹˌ ʺ ˁʰʽ ˍʹˌ ʵˊʰˋˍʹˊʽˈˍʹˍʰˌ ˍ˖˄ ʶ˄ˍʶˊʽˁ˗˄ ʲʰˁˍʹˊʾ˖˄ ˉˇˎ 

ˋˎ˃ʲʱ˂˂ˇˎ˄ ˋˍʹ˄ ˎʴʶʾʰ ˁʰʽ ˍʹ˄ ʶˎʶ˅ʾʰ 

(24) 

ɾʷ˔ˊʽ ˋʺ˃ʶˊʰΣ ʵʶ˄ ʷ˔ˇˎ˄ ˉˊˇˁˏ˕ʶʽ ʶˎʶˊʴʶˍʽˁʱ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˋˍˇ˄ ˅ʶ˄ʽˋˍʺ ʰˉˈ ˍʹ ʲʰˁˍʹˊʽʰˁʺ 

ʸˏ˃˖ˋʹ ˋˍˇ ˉʰ˔ˏ ʷ˄ˍʶˊˇ ʱˉʶˉˍ˖˄ ˂ʽˉ˗˄Σ ˉʶˉˍʽʵʾ˖˄ ˁʰʽ ˉˊ˖ˍʶʿ˄˗˄Φ ɾʶ ˍʰ ˉ˂ʷˇ˄ ˉˊˈˋ˒ʰˍʰ 

ˋˍˇʽ˔ʶʾʰΣ ˃ˈ˄ˇ˄ ˇʽ ʱˉʶˉˍˇʽ ˇ˂ʽʴˇˋʰˁ˔ʰˊʾˍʶˌ όb5hύΣ ˇʽ ˒ˊˇˎˁˍˇˇ˂ʽʴˇˋʰˁ˔ʰˊʾˍʶˌ όCh{ύ ˁʰʽ 

ʴʰ˂ʰˁˍˇˋʰˁ˔ʰˊʾˍʶˌ ˉ˂ʹˊˇˏ˄ ˍʰ ˁˊʽˍʺˊʽʰ ˍ˖˄ ˉˊʶʲʽˇˍʽˁ˗˄Φ ʁʽ ˒ˊˇˎˁˍˇˇ˂ʽʴˇˋʰˁ˔ʰˊʾˍʶˌ 

ʰ˄ʰ˒ʷˊˇ˄ˍʰʽ ʶʾˍʶ ˖ˌ ˇ˂ʽʴˇ˒ˊˇˎˁˍˈʸʹ ʶʱ˄ ʷ˔ˇˎ˄ ˃ʽˁˊˈ ʰˊʽʻ˃ˈ ˉˇ˂ˎ˃ʶˊʽˋ˃ˇˏ ό5tғфύΣ ʶʾˍʶ ˖ˌ 

ʽ˄ˇˎ˂ʾ˄ʹ ˃ʶ ˃ʶʴʰ˂ˏˍʶˊˇ ʰˊʽʻ˃ˈ ˉˇ˂ˎ˃ʶˊʽˋ˃ˇˏ όфғ5tғслύΦ  ɮ˄ˍʽʻʷˍ˖ˌ ˍˇ ʰ˄ʻʶˁˍʽˁˈ ʱ˃ˎ˂ˇ ʰ˂˂ʱ 

ˁʰʽ ʱ˂˂ˇʽ ˉˇ˂ˎˋʰˁ˔ʰˊʾˍʶˌ όʰˉˈ ˍˇ ˒ˎˍʽˁˈ ˁˎˍˍʰˊʽˁˈ ˍˇʾ˔˖˃ʰΣ ʹ˃ʽˁˎˍˍʰˊʾ˄ʶˌΣ ˉʹˁˍʾ˄ʶˌΣ ˁˈ˃˃ʶʰύ 

ʵʶ˄ ʰ˄ˍʰˉˇˁˊʾ˄ˇ˄ˍʰʽ ˋˍʹ ʲʰˋʽˁʺ ˉˊˇːˉˈʻʶˋʹ ˍʹˌ ʶˁ˂ʶˁˍʽˁʺˌ ʶˉʰʴ˖ʴʺˌ ʰˏ˅ʹˋʹˌ ʲʰˁˍʹˊʾ˖˄Σ 

ʰ˂˂ʱ ʶˉʱʴˇˎ˄ ˍʹ˄ ˃ʹ ʶˁ˂ʶˁˍʽˁʺ ʲʰˁˍʹˊʽʰˁʺ ʰˏ˅ʹˋʹ ˁʰʽ ˍˇ ˄˃ʶˍʰʲˇ˂ʽˋ˃ˈ ˍ˖˄ ʲʰˁˍʹˊʾ˖˄ ˋˍˇ 

ˁˈ˂ˇ˄Φ ɳˉʱʴˇˎ˄ ʵʹ˂ʰʵʺ ˍʹ˄ ʰˏ˅ʹˋʹΣ ˍˈˋˇ ˍ˖˄ ˉʽʻʰ˄ʱ ʶˉʽʲ˂ʰʲ˗˄ ˈˋˇ ˁʰʽ ˍ˖˄ ʶˎʶˊʴʶˍʽˁ˗˄ ʴʽʰ 

ˍʹ˄ ˎʴʶʾʰ ˍˇˎ ˅ʶ˄ʽˋˍʺ ʶʽʵ˗˄Φ ɳˉʽˉ˂ʷˇ˄ ʱ˂˂ˇʽ ˎʵʰˍʱ˄ʻˊʰˁʶˌ ˎˉˇ˕ʺ˒ʽˇʽ ʴʽʰ ˉˊʶʲʽˇˍʽˁʷˌ 

ʽʵʽˈˍʹˍʶˌ ʶʾ˄ʰʽ ʹ ˂ʰˁˍˇˎ˂ˈʸʹ ˁʰʽ ˇʽ ˇ˂ʽʴˇˋʰˁ˔ʰˊʾˍʶˌ ˉˇˎ ˉʶˊʽʷ˔ˇˎ˄ ʴʰ˂ʰˁˍˈʸʹΣ ˅ˎ˂ˈʸʹ ˁʰʽ 

˃ʰ˄˄ˈʸʹΦ  

 

3.3.ɹɲɹʁʆɶʆɳʅ ʃʄɳɰɹʁʆɹɼʍɿ 

ʆʰ ˉˊʶʲʽˇˍʽˁʱ ʶʾ˄ʰʽ ʰʲʽˇˍʽˁʱ ˋˎˋˍʰˍʽˁʱ ˍˊˇ˒ʾ˃˖˄Σ ˉˊʱʴ˃ʰ ˉˇˎ ˋʹ˃ʰʾ˄ʶʽ ˈˍʽ ʵʶ˄ 

ʰ˄ˍʽ˃ʶˍ˖ˉʾʸˇˎ˄ ˍʰ ˉˊˇʲ˂ʺ˃ʰˍʰ ˉˇˎ ˋˎ˄ʵʷˇ˄ˍʰʽ ˃ʶ ˍʹ ˔ˊʺˋʹ ˍ˖˄ ˉˊˇʲʽˇˍʽˁ˗˄ ˋˍʶ˂ʶ˔˗˄ ˋʶ 

ˍˊˈ˒ʽ˃ʰ ˈˋˇ˄ ʰ˒ˇˊʱ ˍʹ ˃ʽˁˊˇʲʽʰˁʺ ʶˉʽʲʾ˖ˋʹΦ ɳˉʽˉ˂ʷˇ˄Σ ˍʰ ˉˊʶʲʽˇˍʽˁʱ ʵʶ˄ ʰ˄ˍʽ˃ʶˍ˖ˉʾʸˇˎ˄ ˍˇ 

ˉˊˈʲ˂ʹ˃ʰ ˍʹˌ ʶˉʽʲʾ˖̀ʹˌ ʰˉˈ ˍʽˌ ˈ˅ʽ˄ʶˌ ˋˎ˄ʻʺˁʶˌ ˋˍˇ ˋˍˇ˃ʱ˔ʽ Σˍʽˌ ʶˁˁˊʾˋʶʽˌ ˍˇˎ ˂ʶˉˍˇˏ ʶ˄ˍʷˊˇˎ 

ˁʰʽ ʰˉˈ ˍˇ˄ ˃ʽˁˊˇʲʽʰˁˈ ʰ˄ˍʰʴ˖˄ʽˋ˃ˈ ˍˇˎ ˉʰ˔ʷˇˌ ʶ˄ˍʷˊˇˎ, ̄ ˇˎ ʶʾ˄ʰʽ ʷ˄ʰ ̀ ʹ˃ʰ˄ˍʽˁˈ ʶ˃ˉˈʵʽˇ ʴʽʰ 

ˍʹ˄ ʰˏ˅ʹˋʹ ʺ ʰˁˈ˃ʰ ˁʰʽ ˍʹ˄ ʶˉʽʲʾ˖ˋʹ ˍ˖˄ ˉˊˇʲʽˇˍʽˁ˗˄ ˋˍʶ˂ʶ˔˗˄ ˉˇˎ ʶʽˋʷˊ˔ˇ˄ˍʰʽ ˋˍˇ 

ʴʰˋˍˊʶ˄ˍʶˊʽˁˈ ˋ˖˂ʺ˄ʰ ό25) 

ʅˎʴˁʶˁˊʽ˃ʷ˄ʰ ˍʰ ˉˊʶʲʽˇˍʽˁʱ ʵʽʰʻʷˍˇˎ˄ ˍʽˌ ʰˁˈ˂ˇˎʻʶˌ ʽʵʽˈˍʹˍʶˌ: 
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ω ɽʶˉˍˈˌ ʷ˂ʶʴ˔ˇˌ ˋˍʹ ˊˏʻ˃ʽˋʹ ˍˇ  ˎ˃ʽˁˊˇʲʽˈˁˇˋ˃ˇˎ ˁʰʽ ʶˁ˂ʶˁˍʽˁˈˌ ˉ̌ ˂˂ʰˉ˂ʰˋʽʰˋ˃ˈˌ ˍ˖˄ 

ғғ˖˒ʷ˂ʽ˃˖˄ҔҔ ʲʰˁˍʹˊʾ˖˄ όōƛŦƛŘƻōŀŎǘŜǊΣ ƭŀŎǘƻōŀŎŎƛƭƛύ 

ω ɮˉˇ˒ˎʴʺ ʵˎˋʱˊʶˋˍ˖˄ ˉʰˊʶ˄ʶˊʴʶʽ˗˄Σ ˈˉ˖ˌ ʰˏ˅ʹˋʹ ˉˊˇʿˈ˄ˍ˖˄ ˉˇˎ ˉʰˊʱʴˇˎ˄ ʰʷˊʽʰ, 

ʶ˄ʾˋ˔ˎˋʹ ̄ ʰʻˇʴˈ˄˖˄ ˃ʽˁˊˇˇˊʴʰ˄ʽˋ˃˗˄ ˁ˂ˉΦ 

ω ɮ˄ʰˋˍˇ˂ʺ ˉˊˇˋˁˈ˂˂ʹˋʹˌ ˍ˖˄ ˉʰʻˇʴˈ˄˖˄ 

ω ʇ˕ʹ˂ˈ ˃ˇˊʽʰˁˈ ʲʱˊˇˌΣ ˉʰˊʰ˃ˇ˄ʺ ˋʶ ʰˉˈ˃ʰˁˊˇ ˋʹ˃ʶʾˇ ˋˍˇ ˁˈ˂ˇ˄ ˁʰʽ ʰˊʴʺ ʸˏ˃˖ˋʹ 

ω ɵˏ˃˖ˋʹ ˋʶ ˃ʽˁˍʺ ˁʰ˂˂ʽʷˊʴʶʽʰ ˁʰʽ ʶˁ˂ʶˁˍʽˁʺ ʰˏ˅ʹˋʹ ˋˎʴˁʶˁˊʽ˃ʷ˄˖˄ ̡ ʰˁˍʹˊʽʰˁ˗˄ ʶʽʵ˗˄ 

ω ɲʽʰʻʷˋʽ˃ˇʽ ˋʶ ʵʽʰ˒ˇˊʶˍʽˁʱ ˃ˇˊʽʰˁʱ ʲʱˊʹ ˁʰʽ ˍˊˈˉˇˎˌ ˋˏ˄ʵʶˋʹˌ 

ω ɴ˔ˇˎ˄ ʰ м-6 ɻ ʶˋ˃ˇˏˌ ˁ ʰʽ ˎʵʰˍʰ˄ʻˊʰˁʽˁˇˏˌ ʵʰˁˍˎ˂ʾˇˎˌ ˉˎˊʰ˄ˇˋʾ˂ʹˌ 

ω ɼˎ˃ʰʽ˄ˈ˃ʶ˄ʹ ˋˏ˄ʻʶˋʹ ˃ˇ˄ˇˋʰˁ˔ʰˊʽˍ˗˄ ˁ ʰʽ ˁˎ˃ʰʽ˄ˈ˃ʶ˄ˇ ʽ˅˗ʵʶˌ 

ω ɲʽʰʻʷˍˇˎ˄ ʰˁˇ˂ˇˎʻʾʶˌ ˁʰˍʱ˂˂ʹ˂˖˄ ˎˉˇʵˇ˔ʷ˖˄ 

ω ɳ˄ʶˊʴʱ ˋˍʹ˄ ʵʽʰˍˊˇ˒ʽˁʱ ʶ˒ʽˁˍʺ ʵˈˋʹ όˈˋˇ ˍˇ ʵˎ˄ʰˍˈ˄ ˔ʰ˃ʹ˂ˈˍʶˊʹύ 

ω ɼʰ˂ʺ ʰˉˇʻʺˁʶˎˋʹ ˁʰʽ ˋˍʰʻʶˊˈˍʹˍʰ ˋˍʹ˄ ʶˉʶ˅ʶˊʴʰˋʾʰ 

ω ɲʽʰ˒ˇˊʶˍʽˁʺ ʴ˂ˎˁˏˍʹˍʰ 

ʃˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ˉʶˍˏ˔ˇˎ˄ ˍʽˌ ʽʵʽˈˍʹˍʶˌ ʰˎˍʷˌΣ ˍʰ ˉˊʶʲʽˇˍʽˁʱ ˉˊʷˉʶʽ ˄ʰ ˃ʶˍʰʲˇ˂ʾʸˇ˄ˍʰʽ ʰˉˈ 

ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ʶʾʵʹ-ˋˍ̍˔ˇˎˌΣ ˈˉ˖ˌ ˃ˉʽ˒ʽʵˇʲʰˁˍʺˊʽʰ ˁʰʽ ˂ʰˁˍˇʲʱˁʽ˂˂ˇˎˌ ˁʰʽ ˈ˔ʽ ʰˉˈ ˁʱˉˇʽˇ˄ 

ʱ˂˂ˇ ˇˊʴʰ˄ʽˋ˃ˈ (26). 

 

3.4.ʁʊɳɽɶ ʆʍɿ ʃʄɳɰɹʁʆɹɼʍɿ ɱɹɮ ʆɶɿ ʇɱɳɹɮ 

ɶ ʵˊʱˋʹ ˍˇˎˌ ˒ʰʾ˄ʶˍʰʽ ˉ˖ˌ ʶʾ˄ʰʽ ʺˉʽʰ ˁʰʻʰˊˍʽˁʺ ˁʰʽ ʰˎˍˈ ˍˇ ʴʶʴˇ˄ˈˌ ˇ˒ʶʾ˂ʶˍʰʽ ˋˍʹ˄ ˇˋ˃˖ˍʽˁʺ 

ˍˇˎˌ ʶˉʾʵˊʰˋʹ ˁʰʽ ˋˍʹ˄ ʶˎʶˊʴʶˍʽˁʺ ʶˉʾʵˊʰˋʹ ˍ˖˄ ʲʰˁˍʹˊʾ˖˄ ʴʽʰ ˍʰ ˇˉˇʾʰ ʰˉˇˍʶ˂ˇˏ˄ 

ˎˉˈˋˍˊ˖˃ʰΦ ɼˏˊʽˇ ˔ʰˊʰˁˍʹˊʽˋˍʽˁˈ ˍ˖˄ ˉˊʶʲʽˇˍʽˁ˗˄Σ ʶʾ˄ʰʽ ˇ ˉʰˊʰˍʶˍʰ˃ʷ˄ˇˌ ˔ˊˈ˄ˇˌ ˉʰˊʰ˃ˇ˄ʺˌ 

ˍˇˎˌ ˋˍˇ ˉʰ˔ˏ ʷ˄ˍʶˊˇΣ ˃ʶ ʰˉˇˍʷ˂ʶˋ˃ʰ ˍʹ˄ ʰˏ˅ʹˋʹ ˍʹˌ ʲʰˁˍʹˊʽʰˁʺˌ ˃ʱʸʰˌ ˁʰʽ ˍˇˎ ˈʴˁˇˎ ˍ˖˄ 

ˁˇˉˊʱ˄˖˄Σ ˉˇˎ ̌ ˒ʶʾ˂ʶˍʰʽ ˋˍʹ ɻ ʽʰ˂ˎˍˈˍʹˍʰ ˁʰʽ ˋˍˇ ʽ˅˗ʵʶˌ ˍ˖˄ ˉˊʶʲʽˇˍʽˁ˗˄Φ 

ʆʰ ʻʶˍʽˁʱ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˉˇˎ ʰ˄ʰ˃ʷ˄ˇˎ˃ʶ ʰˉˈ ˍʰ ˉˊʶʲʽˇˍʽˁʱ ʶʾ˄ʰʽ ˍʰ ʶ˅ʺˌ: 

ω ɲʽʰˍʺˊʹˋʹ ˁʰʽ ʶ˄ʾˋ˔ˎˋʹ ˍʹˌ ˋˏ˄ʻʶˋʹˌ ˍ̟  ˄ ʶˎʶˊʴʶˍʽˁ˗  ˄ ˇ˃ʱʵ˖˄  ˍˇˎ ʶ˄ˍʶˊʽˁˇˏ 

˃ʽˁˊˇʲʽˈˁˇˋ˃ˇ ˎ

ω ɮˏ˅ʹˋʹ ̱ ʹˌ h ˉˇˊˊˈ˒ʹˋʹˌ ̱ ˖˄ ̔ ˔˄ˇˋˍˇʽ˔ʶʾ˖˄ 

ω ʄˏʻ˃ʽˋʹ ˍʹˌ ˉʰˊʰʴ˖ʴʺˌ ˍ˖˄ ʴʰˋˍˊʶ˄ˍʶˊʽˁ˗˄ ˉʶˉˍʽʵʾ˖˄ ˁʰʽ ˍˇˎ ʶ˄ʶˊʴʶʽʰˁˇˏ ˃ʶˍʰʲˇ˂ʽˋ˃ˇˏ 

ω ɰʶ˂ˍʾ˖ˋʹ ˍʹˌ ˂ʶʽˍˇˎˊʴʾʰˌ ˍˇˎ ʶ˄ˍʶˊʽˁˇˏ ˒ˊʰʴ˃ˇˏ ˁʰʽ ʶ˄ˍʶˊʽˁˇˏ ˋ˖˂ʺ˄ʰ 

ω ɳ˄ʾˋ˔ˎˋʹ ˍˇˎ ʰ˄ˇˋˇ˂ˇʴʽˁˇˏ ˋˎˋˍʺ˃ʰˍˇˌ ˍˇˎ ˅ʶ˄ʽˋˍʺ 

ω ʃˊˈ˂ʹ˕ʹ ˁʰʽ ˃ʶʾ˖ˋʹ ˍ˖˄ ʶ˄ˍʶˊʽˁ˗˄ ˂ˇʽ˃˗˅ʶ˖˄ 

ω ɼʰˍʰˉˇ˂ʷ˃ʹˋʹ ˍʹˌ ʶ˄ˍʶˊʽˁʺˌ ˒˂ʶʴ˃ˇ˄ʺˌ ˃ʶ ˉʰˊʱ˂˂ʹ˂ʹ ˃ʶʾ˖ˋʹ ˍˇˎ ˁʽ˄ʵˏ˄ˇˎ ʶ˃˒ʱ˄ʽˋʹˌ 

ˁʰˊˁʾ˄ˇˎ ˍˇˎ ˉʰ˔ʷˇˌ ʶ˄ˍʷˊˇˎ 



[18] 
 

(27), (28), (29), (30). 

ʅ ʁ ˃ʶ˂ʷˍʶˌ ʰˉˈ ˉʶʽˊʰ˃ʰˍˈʸ˖ʰ ˁʰʽ ʰˋʻʶ˄ʶʾˌ,  ̌ ˋˎ ˄ʵˎʰˋ˃ˈˌ ˍʹˌ ʽ˄ˇˎ˂ʾ˄ʹˌ ˁʰʽ ˍʹˌ 

ˇ˂ʽʴˇ˒ˊˇˎˁˍˈʸʹˌ ˃  ʁ̄ ˊˇʲʽˇˍʽˁʱ, ˒ ʱ˄ʹˁʶ ̍ ˍʽ ̍ ˔ʽ ˃ ˈ˄ˇ ʁ ˄ʽˋ˔ˏʶʽ ̱ ˇ ˄̄ ˂ʹʻˎˋ˃ˈ ̱ ˖˄ Bifidobacteria 

ˁʰʽ Lactobacilli, h ˂˂ʱ ˁ ʰʽ ̍ ˍʽ h ˄ʰˋˍʷ˂˂ʶʽ ̱ ʹ˄ h ˄ʱˉˍˎ˅ʹ ̄ ʰʻˇʴˈ˄˖˄ ̡ ʰˁˍʹˊʽʰˁ˗˄ ̀ ˍʶ˂ʷ˔˖˄ ̍ ˉ˖ˌ 

Clostridium sp, Cambylobacter jejuni, Enterobacterium sp, Salmonella enteritidis, Salmonella 

tyumphimuri (28) (31). 

ɾʾʰ ʰˁˈ˃ʹ ʁ ˎʶˊʴʶˍʽˁʺ ʵˊʱˋʹ ˍˇˎˌ ʶʾ˄ʰʽ ˈˍʽ ˍˈˋˇ ˍʰ ˉˊʶʲʽˇˍʽˁʱ ˈˋˇ ˁʰʽ ˍʰ ˉˊˇʲʽˇˍʽˁʱΣ ˒ʰʾ˄ʶˍʰʽ 

˄ʰ ʰˎ˅ʱ˄ˇˎ˄ ˍˇ˄ ˉ˂ʹʻˎˋ˃ˇˏ ˍ˖˄ ʲʰˁˍʹˊʾ˖˄ ʴʰ˂ʰˁˍʽˁˇˏ ˇ˅ʷˇˌΣ ˃ʶ ʰˉˇˍʷ˂ʶˋ˃ʰ ˍʹ˄ ʰˁˈ˂ˇˎʻʹ 

ʵʽʷʴʶˊˋʹ ˍʹˌ ˉʰˊʰʴ˖ʴʺˌ ʲˇˎˍˎˊʽˁˇˏ ˇ˅ʷˇˌ. ʆˇ ̡̌ ˎˍˎˊʽˁˈ ˇ˅ˏ ˔ˊʹˋʽ˃ʶˏʶʽ ˖ˌ ˉʹʴʺ ʶ˄ʷˊʴʶʽʰˌ 

ʴʽʰ ˍʰ ʶ˄ˍʶˊˇˁˏˍˍʰˊʰ ˁʰʽ ˒ʰʾ˄ʶˍʰʽ ˈˍʽ ˋˎˋ˔ʶˍʾʸʶˍʰʽ ˃ʶ ˍʽˌ ʰ˄ˍʽˁʰˊˁʽ˄ʽˁʷˌ ʽʵʽˈˍʹˍʶˌ ˍ˖˄ 

ˉˊʶʲʽˇˍʽˁ˗˄Φ ɳˉʾˋʹˌΣ ˍˇ ˉˊˇˉʽˇ˄ʽˁˈ ˇ˅ˏ ˉˇˎ ˉʰˊʱʴʶˍʰʽ ˁʰʽ ʰˎˍˈ ʰˉˈ ˍˇ˄ ˃ʶˍʰʲˇ˂ʽˋ˃ˈ ˍ˖˄ 

ˉˊʶʲʽˇˍʽˁ˗˄Σ ˉʰˊʶ˃ˉˇʵʾʸʶʽ ˍʹ ˋˏ˄ʻʶˋʹ ˍʹˌ ˔ˇ˂ʹˋˍʶˊˈ˂ʹˌΣ ʱˊʰ ˒ʰʾ˄ʶˍʰʽ ˄ʰ ʲˇʹʻʱ ˋˍʹ ˃ʶʾ˖ˋʹ 

ˍʹˌ ˋˍˇ ʰʾ˃ʰΦ ɮˁˈ˃ʹΣ ˍˇ ˉˊˇˉʽˇ˄ʽˁˈ ˇ˅ˏ ʲˇʹʻʱ ˁʰʽ ˋˍʹ ʲʶ˂ˍʾ˖ˋʹ ˍ˖˄ ʶˉʽˉʷʵ˖˄ ʴ˂ˎˁˈʸʹˌ ˋˍˇ 

ʰʾ˃ʰ (32). 

ɶ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰ ˍ˖˄ ˉˊʶʲʽˇˍʽˁ˗˄ ʶʾ˄ʰʽ ʷ˄ʰ ˉˇ˂ˏˉ˂ˇˁˇ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ʷˊʶˎ˄ʰˌΣ ˍˇ ˇˉˇʾˇ 

ʰˉʰʽˍʶʾ ˍʹ˄ ˋˎ˄ʶˁˍʾ˃ʹˋʹ ˉˇ˂˂˗˄ ˉʰˊʰ˃ʷˍˊ˖˄Σ ˈˉ˖ˌ ˍʹ ˃ʶˍʰʲˇ˂ʺ ˍ˖˄ ʲʰˁˍʹˊʽʰˁ˗˄ 

ˉ˂ʹʻˎˋ˃˗˄ ˍˇˎ ʶ˄ˍʶˊʽˁˇˏ ˃ʽˁˊˇʲʽˈˁˇˋ˃ˇˎ ˋʶ ʵʶʾʴ˃ʰˍʰ ˁˇˉˊʱ˄˖˄. ʆʰ ˉˊʶʲʽˇˍʽˁʱ ʻʶ˖ˊʶʾˍʰʽ 

ˈˍʽ ˉˊˇˋ˒ʷˊˇˎ˄ ʰ˄ˍʾˋˍˇʽ˔ˇ ˈ˒ʶ˂ˇˌ ˃ʶ ˍʰ ˉˊˇʲʽˇˍʽˁʱ ˋˍˇ ʷ˄ˍʶˊˇΣ ʰ˂˂ʱ ˍʹ˄ ʾʵʽʰ ˋˍʽʴ˃ʺ ʶʾ˄ʰʽ ˉʽˇ 

ˇʽˁˇ˄ˇ˃ʽˁʱ ˁʰʽ ʶʾ˄ʰʽ ˉʽˇ ʶˏˁˇ˂ˇ ˄ʰ ʶ˄ˍʰ˔ʻˇˏ˄ ˋʶ ˃ʽʰ ʵʽʰˍˊˇ˒ʺ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʰ ˉˊˇʲʽˇˍʽˁʱΣ 

ʶˉʶʽʵʺ ˋˍʹ˄ ˉ˂ʶʽˇ˕ʹ˒ʾʰ ˍˇˎˌ ʶʾ˄ʰʽ ˎʵʰˍʱ˄ʻˊʰˁʶˌ ˉˇˎ ˃ˉˇˊˇˏ˄ ˄ʰ ˉˊˇˋˍʶʻˇˏ˄ ˋʶ ʷ˄ʰ ˉˇ˂ˏ 

ʶˎˊˏˍʶˊˇ ˒ʱˋ˃ʰ ˉˊˇʿˈ˄ˍ˖˄ ʵʽʰˍˊˇ˒ʺˌ όˉΦ˔Φ ʶʾʵʹ ʸʰ˔ʰˊˇˉ˂ʰˋˍʽˁʺˌΣ ˕ʹ˃ʷ˄ʰ ˍˊˈ˒ʽ˃ʰΣ ˁʰʻ˗ˌ 

ˁʰʽ ˉʽˇ ˉʰˊʰʵˇˋʽʰˁʱ ˉˊˇʿˈ˄ˍʰ ˉˇˎ ʷ˔ˇˎ˄ ˎˉˇˋˍʶʾ ʸˏ˃˖ˋʹ ˉ˔Φ ʴʱ˂ʰ ˁʰʽ ˉˇˍʱ ˒ˊˇˏˍ˖˄ύ(24). 

ʃʰˊˈ˂ʰ ʰˎˍʱ ʹ ʶˉʾʵˊʰˋʹ ˍˇˎˌ ˋˍʹ˄ ˋˎ˄ˇ˂ʽˁˈˍʶˊʹ ˂ʶʽˍˇˎˊʴʾʰ ˍˇˎ ʶ˄ˍʷˊˇˎ ʶʾ˄ʰʽ ˋ˔ʶˍʽˁʱ ˃ʽˁˊʺ 

ˁʰʽ ˉˇ˂ˏ ˂ʾʴʶˌ ˁ˂ʽ˄ʽˁʷˌ ˃ʶ˂ʷˍʶˌ ʷ˔ˇˎ˄ ʵʹ˃ˇˋʽʶˎˍʶʾ ʴʽʰ ˍʹ˄ ʴʶ˄ʽˁˈˍʶˊʹ ʶˉʾʵˊʰˋʹ ˍˇˎˌΦ  

 

3.5.ʊʄʁʇɼʆʁʁɽɹɱʁʅɮɼʋɮʄɹʆɳʅ  

ʁʽ ˒ˊˇˎˁˍˇˇ˂ʽʴˇˋʰˁ˔ʰˊʾˍʶˌ όCh{ύ ʶʾ˄ʰʽ ˇ˂ʽʴˇ˃ʶˊʺ ˍˇˎ ˃ˇˊʾˇˎ ˍʹˌ ˒ˊˇˎˁˍˈʸʹˌ ˃ʶ ʴʶ˄ʽˁʺ ʵˇ˃ʺ 

-hD-Glu-(1-2)-ώ-̡D-Fru-1-2-ϐƴ ˈˉˇˎ όƴύΣ ˇ ʲʰʻ˃ˈˌ ˉˇ˂ˎ˃ʶˊʽˋ˃ˇˏΣ ˁˎ˃ʰʾ˄ʶˍʰʽ ʰˉˈ н ʷ˖ˌ пΦ 

ʅˎ˄̱ʾ ʻʶ˄ˍʰʽ ʰˉˈ ˋˇˎˁˊˈʸʹ ˃ʷˋ˖ ˒ˊˇˎˁˍˇˋˎ˂ˍˊʰ˄ˋ˒ʶˊʰˋ˗˄ ˉˇˎ ʷ˔ˇˎ˄ ʰˉˇ˃ˇ˄˖ʻʶʾ ʰˉˈ ˍˇ˄ 

!ǎǇŜǊƎƛƭƭǳǎ ƴƛƎŜǊ Σ ʶʾˍʶ ˉʰˊʰ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˃ʶ ʶˁ˔ˏ˂ʽˋʹ ˊʽʸ˗˄ ˍˇˎ ˊʰʵʽˁʽˇˏ ό/ƛȄƘƻǊƛŎǳƳ ƛƴǘȅōǳǎύΣ 

˃ʶˍʱ ʰˉˈ ˃ʶˊʽˁʺ ʶ˄ʸˎ˃ʰˍʽˁʺ ˎʵˊˈ˂ˎˋʹ ˍʹˌ ʽ˄ˇˎ˂ʾ˄ʹˌΦ ɾˉˇˊʶʾ ˄ʰ ʶʾ˄ʰʽ ʶʾˍʶ ˉʰˊʱʴ˖ʴʰ ʰˉ˂ʺˌ 

ˉˇ˂ˎ˃ʶˊʽˋ˃ʷ˄ʹˌ ˒ˊˇˎˁˍˈʸʹˌ ʶʾˍʶ ˍ˃ʺ˃ʰˍʰ ˒ˊˇˎˁˍˈʸʹˌ ˋˎ˄ɻʁ ʵʶ˃ʷ˄ʰ ˃ʶ ʷ˄ʰ ˃ˈˊʽˇ ˋˇˎˁˊˈʸʹˌ 

(33). 

ɮˉˇˍʶ˂ˇˏ˄ ˒ˎˋʽˁˈ ˋˎˋˍʰˍʽˁˈ ˋˍˇ ˋʽˍʱˊʽΣ ˍˇ ˁˊʶ˃˃ˏʵʽΣ ˍˇ ʲʶˊʾˁˇˁˇΣ ˍʹ ˃ˉʰ˄ʱ˄ʰ ˁʰʽ ˍˇ 

ˋˉʰˊʱʴʴʽΦ ʊˍʱ˄ˇˎ˄ ˋˍˇ ˁˈ˂ˇ˄ ʰ˄ʷˉʰ˒ˇʽ ˁʰʻ˗ˌ ʵʶ˄ ˉʷˉˍˇ˄ˍʰʽ ʰˉˈ ˍˇ˄ ˅ʶ˄ʽˋˍʺ, ˈˉˇˎ ʶˁʶʾ 

˃ʶˍʰʲˇ˂ʾʸˇ˄ˍʰʽ ʶˁ˂ʶˁˍʽˁʱ ʰˉˈ ˃ʽˁˊˇˇˊʴʰ˄ʽˋ˃ˇˏˌ ˈˉ˖ˌ ˃ˉʽ˒ʽʵˇʲʰˁˍʺˊʽʰ ˁʰʽ ˂ʰˁˍˇʲʱˁʽ˂˂ˇʽ 

(34). ʅʶ ƛƴ ǾƛǘǊƻ ˃ʶ˂ʷˍʹ ˋˍʹ˄ ɮʴʴ˂ʾʰ ˒ʱ˄ʹˁʶ ˈˍʽ ˇʽ ˒ˊˇˎˁˍˇˇ˂ʽʴˇˋʰˁ˔ʰˊʾˍʶˌ ˉˊˇˁʰ˂ˇˏ˄ ʰˏ˅ʹˋʹ 

ˍ˖˄ ˃ˉʽ˒ʽʵˇʲʰˁˍʹˊʾ˖˄ ˁʰʽ ˍʰˎˍˈ˔ˊˇ˄ʹ ˃ʶʾ˖ˋʹ ʲʰˁˍʹˊʾ˖˄ ˈˉ˖ˌ ˍʰ Bacteroides spp. ˁʰʽ ˍ˖˄ 

ˁ˂ˇˋˍˊʽʵʾ˖˄Σ ˋˍʽˌ ˉˊ˗ˍʶˌ с ˗ˊʶˌ ˍʹˌ ˁʰ˂˂ʽʷˊʴʶʽʰˌΦ ʁʽ Ch{ ʶʾ˄ʰʽ ˍʰ ˉʽˇ ˁʰ˂ʱ ˃ʶ˂ʶˍʹ˃ʷ˄ʰ 

ˉˊʶʲʽˇˍʽˁʱ ˁʰʽ ʹ ʽˁʰ˄ˈˍʹˍʰ ˍˇˏˌ ˄ʰ ˉˊˇˁʰ˂ˇˏ˄ ʶˉʽ˂ʶˁˍʽˁʺ ʰˏ˅ʹˋʹ ˍ˖˄ Bifidobacterium spp. 

ʶʾ˄ʰʽ ˉ˂ʷˇ˄ ʰˉˇʵʶʵʶʽʴ˃ʷ˄ʹ ʰˉˈ ˉˇ˂˂ʷˌ in vitro ˁʰʽ in vivo ˃ʶ˂ʷˍʶˌ ό35). ɸʶ˖ˊˇˏ˄ˍʰʽ ˍˇ ˉ˂ʷˇ˄ 
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ˁʰˍɦ˂ ˂ʹ˂ˇ ˎˉˈˋˍˊ˖˃ʰ ʴʽʰ ˍʰ ˉʶˊʽˋˋˈˍʶˊʰ ʶʾʵʹ ˃ˉʽ˒ʽʵˇʲʰˁˍʹˊʾ˖˄ ˋˎʴˁˊʽˍʽˁʱ ˃ʶ ˍʹ ʴ˂ˎˁˈʸʹΣ 

ˍʹ˄ ʽ˄ˇˎ˂ʾ˄ʹ ˁʰʽ ˍˇˎˌ ʵʽʰˁ˂ʰʵʽˋ˃ʷ˄ˇˎˌ ˒ˊˇˎˁˍˇˇ˂ʽʴˇˋʰˁ˔ʰˊʾˍʶˌ ό36). 

 

3.6.Lɿʁʇɽɹɿɶ 

ɶ ʽ˄ˇˎ˂ʾ˄ʹ ʶʾ˄ʰʽ ˉˇ˂ˎ˃ʶˊʷˌ ˍʹˌ D-˒ˊˇˎˁˍˈʸʹˌ ˃ʶ ʴʶ˄ʽˁʺ ʵˇ˃ʺ (1-2)-ώ-̡D-Fru-1-2-]n 60 ʁ ˄˖˃ʷ˄ʰ 

˃ʶˍʰ˅ˏ ˍˇˎˌ ˃ʶ ʲ-2-м ʵʶˋ˃ˈΣ ˃ʶ ˋˎ˄ʵʶʵʶ˃ʷ˄ˇ ˃ˈˊʽˇ 5-ʴ˂ˎˁˈʸʹˌ ˋˍˇ ʱˁˊˇ ˍˇˎ ˃ˇˊʾˇˎ, ̍ ˉˇˎ όƴύ, 

ˇ ʲʰʻ˃ˈˌ ˉˇ˂ˎ˃ʶˊʽˋ˃ˇˏΣ ˁˎ˃ʰʾ˄ʶˍʰʽ ʰˉˈ н ʷ˖ˌ слΦ ɳ˒ʰˊ˃ˈʸˇ˄ˍʰˌ ʶʽʵʽˁʷˌ ʵʽʰ˔˖ˊʽˋˍʽˁʷˌ 

˃ʶʻˈʵˇˎˌΣ ʹ ʲʽˇ˃ʹ˔ʰ˄ʾʰ ˍˊˇ˒ʾ˃˖˄ ˃ˉˇˊʶʾ ˄ʰ ˉʰˊʱʴʶʽ ˃ʰˁˊʱˌ ʰ˂ˏˋˇˎ ʽ˄ˇˎ˂ʾ˄ʹΣ ʴ˄˖ˋˍʺ ˖ˌ 

ʽ˄ˇˎ˂ʾ˄ʹ ItΦ ɾʶ ˍʹ˄ ʰ˄ʱ˃ʽ˅ʹ ʽ˄ˇˎ˂ʾ˄ʹˌ It ˁʰʽ ˇ˂ʽʴˇ˒ˊˇˎˁˍˈʸʹˌ ˉˊˇˁˏˉˍˇˎ˄ ʶʽʵʽˁʱ ˉˊˇʿˈ˄ˍʰ 

˃ʶ ˍˇ ˈ˄ˇ˃ʰ ˋˎ˄ʶˊʴʽˋˍʽˁʺ ˇ˂ʽʴˇ˒ˊˇˎˁˍˈʸʹ ό37).  

ʊˎˋʽˇ˂ˇʴʽˁʱ ʹ ʽ˄ˇˎ˂ʾ˄ʹ ʲˊʾˋˁʶˍʰʽ ˋʶ ˉˇ˂˂ʱ ˍˊˈ˒ʽ˃ʰ ˈˉ˖ˌ ˁˊʶ˃˃ˏʵʽΣ ˋˁˈˊʵˇΣ ˄ˍˇ˃ʱˍʰΣ 

˃ˉʰ˄ʱ˄ʰ ό38). ɰʽˇ˃ʹ˔ʰ˄ʽˁʱ ˃ˉˇˊʶʾ ˄ʰ ˉˊˇʷ˂ʻʶʽ ʰˉˈ ʶˁ˔ˏ˂ʽˋʹ ˃ʶ ˁʰˎˍˈ ˄ʶˊˈ ˊʽʸ˗˄ ˊʰʵʽˁʽˇˏΣ 

ˉˇˎ ˋˍʹ ˋˎ˄ʷ˔ʶʽʰ ʰˁˇ˂ˇˎʻʶʾ ˊʰ˒ʽ˄ʱˊʽˋ˃ʰ ˁʰʽ ˅ʹˊˈ ˕ʷˁʰˋ˃ʰΦ ɶ ʽ˄ˇˎ˂ʾ˄ʹ ˁˎˁ˂ˇ˒ˇˊʶʾ ʶ˃ˉˇˊʽˁʱ 

ˋʶ ˋˁˈ˄ʹ ˃ʶ ˎ̞ ʹ˂ʺ ˉʶˊʽʶˁˍʽˁˈˍʹˍʰ όҔфл҈ύ ˋʶ ˁh ʻʰˊʺ ʽ˄ˇˎ˂ʾ˄ʹ. ʂˉ˖ˌ ˁʰʽ ˇʽ Ch{Σ ˒ˍʱ˄ʶʽ ˋˍˇ 

ˁˈ˂ˇ˄ ʰ˄ʷˉʰ˒ʹ ˁʰʻ˗ˌ ʵʶ˄ ˉʷˉˍʶˍʰʽ ʰˉˈ ˍˇ˄ ˅ʶ˄ʽˋˍʺΣ ˈˉˇˎ ˃ʶˍʰʲˇ˂ʾʸʶˍʰʽ ʶˁ˂ʶˁˍʽˁʱ ʰˉˈ 

˃ʽˁˊˇˇˊʴʰ˄ʽˋ˃ˇˏˌ ˈˉ˖ˌ ˃ˉʽ˒ʽɻˇʲʰˁˍʺˊʽʰ ˁʰʽ ˂ʰˁˍˇʲʱˁʽ˂˂ˇˎˌ (24). 

 

3.7.ɰ-ɱɽʇɼɮɿɳʅ    

ʁʽ ʲ-ʴ˂ˎˁʱ˄ʶˌ ʶʾ˄ʰʽ ˒ˎˋʽˁˇʾ ˉˇ˂ˎˋʰˁ˔ʰˊʾˍʶˌ ˉˇˎ ʲˊʾˋˁˇ˄ˍʰʽ ˋˍˇ ˁˎˍˍʰˊʽˁˈ ˍˇʾ˔˖˃ʰ ˍ˖˄ 

˃ˎˁʺˍ˖˄ ˁʰʽ ˋˍˇ ˁˎˍˍʰˊʽˁˈ ˍˇʾ˔˖˃ʰ ˍˇˎ ʶ˄ʵˇˋˉʶˊ˃ʾˇˎ ˍ˖˄ ʵʹ˃ʹˍˊʽʰˁ˗˄Φ ɸʶ˖ˊˇˏ˄ˍʰʽ 

ʵʽʰʽˍʹˍʽˁʷˌ ʾ˄ʶˌ ʵʽˈˍʽ ˍˇ ˉʶˉˍʽˁˈ ˋˏˋˍʹ˃ʰ ˍˇˎ ʰ˄ʻˊ˗ˉˇˎ ʵʶ˄ ʵʽʰʻʷˍʶʽ ˍʰ ˁʰˍʱ˂˂ʹ˂ʰ ʷ˄ʸˎ˃ʰ ʴʽʰ 

ˍʹ˄ ʵʽʱˋˉʰˋʹ ˁʰʽ ʰ˒ˇ˃ˇʾ˖ˋʺ ˍˇˎˌΦ ɴˍˋʽ ʵʶ˄ ˉʷˉˍˇ˄ˍʰʽ ʰˉˈ ˍˇ˄ ˅ʶ˄ʽˋˍʺ ˁʰʽ ˁʰˍʰ˂ʺʴˇˎ˄ ˋˍˇ 

ˉʰ˔ˏ ʷ˄ˍʶˊˇΣ ˈˉˇˎ ˎ˒ʾˋˍʰ˄ˍʰʽ ʸˎ˃˗ˋʶʽˌ ʰˉˈ ˇˊʽˋ˃ʷ˄ʰ ʲʰˁˍʺˊʽʰ (39). ɮˉˈ ˉˊˇʹʴˇˏ˃ʶ˄ʶˌ 

˃ʶ˂ʷˍʶˌ ˉh ˊʷ˃ʲʰˋʹˌ, ʷ˔ʶʽ ˒ʰ˄ʶʾ ˈˍʽ ʹ ˉˊˈˋ˂ʹ˕ʹ ʲ-ʴ˂ˎˁʰ˄˗˄ ˋˎ˃ʲʱ˂˂ʶʽ ˋˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˍ˖˄ 

ʻʶˍʽˁ˗˄ ʴʽʰ ˍʹ˄ ˎʴʶʾʰ ʲʰˁˍʹˊʾ˖˄ ˈˉ˖ˌ Bifidobacterium spǇΦ ˁʰʽ Enterococcus spp. (40), ˁʰʻ˗̩ 

ʶˉʾˋʹˌ ˁʰʽ ˋˍʹ ˃ʶʾ˖ˋʹ ˉʽʻʰ˄˗˄ ˉʰʻˇʴˈ˄˖˄ ʲʰˁˍʹˊʾ˖˄ ˈˉ˖ˌ ˍʰ Clostridium spp. (41). ʊˎˋʽˁʺ 

ˉʹʴʺ ˍ˖˄ ʲ-ʴ˂ˎˁʰ˄˗˄ ʶʾ˄ʰʽ ʹ ʲˊ˗˃ʹΣ ˍˇ ˁˊʽʻʱˊʽΣ ˁʱˉˇʽʰ ˃ʰ˄ʽˍʱˊʽʰΣ ˒ˏˁʹ ˁʰʽ ʸˏ˃ʶˌ. ɶ 

ˉʶˊʽʶˁˍʽˁˈˍʹˍʰ ˍʹˌ ʲˊ˗˃ʹˌ ˁʰʽ ˍˇˎ ˁˊʽʻʰˊʽˇˏ ˋʶ ʲ-ʴ˂ˎˁʱ˄ʶˌ ʶʾ˄ʰʽ ˎ˕ʹ˂ˈˍʶˊʹ ʰˉˈ ˈ˂ʰ ˍʰ 

ˎˉˈ˂ˇʽˉʰ ʵʹ˃ʹˍˊʽʰˁʱ ˉˇˎ ˍʽˌ ˉʶˊʽʷ˔ˇˎ˄ ˁʰʽ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ʶʾ˄ʰʽ нΣр-мм҈ ʴʽʰ ˍˇ ˁˊʽʻʱˊʽ ˁʰʽ нΣн-

тΣу҈ ʴʽʰ ˍʹ˄ ʲˊ˗˃ʹΦ 

ʁʽ ʲ-ʴ˂ˎˁʱ˄ʶˌ ʶʾ˄ʰʽ ˉˇ˂ˎҡʶˊʺ ˍʹˌ ʴ˂ˎˁˈʸʹˌΣ ʶ˄˖˃ʷ˄ʰ ҡʶ ʲ-мΣоΣ ʲ-мΣп ˁʰʽ ʲ-мΣс ʴ˂ˎˁˇʸʽʵʽˁˇˏˌ 

ʵʶˋҡˇˏˌΦ ɶ ˃ʰˁˊˇ˃ˇˊʽʰˁʺ ʵˇ˃ʺ ˍˇˎˌ ʶ˅ʰˊˍʱˍʰʽ ʰˉˈ ˍʹ˄ ˉʹʴʺ ˍˇˎˌΦ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰ ˇʽ ʲ-ʴ˂ˎˁʱ˄ʶˌ 

ˉˇˎ ˉˊˇʷˊ˔ˇ˄ˍʰʽ ʰˉˈ ˃ˏˁʹˍʶˌ ˁʰʽ ʸˏ˃ʶˌ ʰˉˇˍʶ˂ˇˏ˄ˍʰʽ ʰˉˈ ʷ˄ʰ ʴˊʰ˃˃ʽˁˈ ˋˁʶ˂ʶˍˈ ʴ˂ˎˁˈʸʹˌ ˃ʶ 

ʲόмҦоύ ʴ˂ˎˁˇʸˎˍʽˁˇˏˌ ʵʶˋ˃ˇˏˌ ˁʰʽ ˉ˂ʶˎˊʽˁʷˌ ʰ˂ˎˋʾʵʶˌ ʴ˂ˎˁˈʸʹˌ ˃ʶ ʲόмҦсύ ʴ˂ˎˁˇʸˎˍʽˁˇˏˌ 

ʵʶˋ˃ˇˏˌΣ ʶˁʶʾ˄ʶˌ ˉˇˎ ˉˊˇʷˊ˔ˇ˄ˍʰʽ ʰˉˈ ˍʰ ʵʹ˃ʹˍˊʽʰˁʱ ʶʾ˄ʰʽ ˉˇ˂ˎˋʰˁ˔ʰˊʾˍʶˌ ʴ˂ˎˁˈʸʹˌ ˃ʶ 

ʲόмҦоύ ˁʰʽ ʲόмҦпύ ʴ˂ˎˁˇʸˎˍʽˁˇˏˌ ʵʶˋ˃ˇˏˌ ˁʰʽ ʰˎˍʷˌ ˉˇˎ ˉˊˇʷˊ˔ˇ˄ˍʰʽ ʰˉˈ ˍʰ ʲʰˁˍʺˊʽʰ ʶʾ˄ʰʽ 

ˉˇ˂ˎˋʰˁ˔ʰˊʾˍʶˌ ʴ˂ˎˁˈʸʹˌ ˃ʶ ʲόмҦоύ ʴ˂ˎˁˇʸˎˍʽˁˇˏˌ ʵʶˋ˃ˇˏˌ ό42). 

 

3.7.1.ɳʇɳʄɱɳʆɹɼɳʅ ɲʄɮʅɳɹʅ ɰ-ɱɽʇɼɮɿʍɿ 



[20] 
 

ɴ˔ʶʽ ʰˉˇʵʶʽ˔ˍʶʾ ˈˍʽ ʷ˔ˇˎ˄ ̄ ˇ˂˂ʷˌ ʶˎʶˊʴʶˍʽˁʷˌ ʵˊʱˋʶʽˌ ɹ ʽʰ ˍˇ˄ ˇˊʴʰ˄ʽˋ˃ˈΣ ˈˉ˖ˌ ˈˍʽ ˃ˉˇˊˇˏ˄ ˄ʰ 

˂ʶʽˍˇˎˊʴʺˋˇˎ˄ ˉˊˇ˂ʹˉˍʽˁʱ ˋˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˍˇˎ ˁʰˊˁʾ˄ˇˎ ˍˇˎ ˉʰ˔ʷˇˌ ʶ˄ˍʷˊˇˎ ˃ʷˋ˖ ˍʹˌ ʵˊʱˋʹˌ 

ˍˇˎˌ ˋˍˇ˄  ʁ˄ˍʶˊʽˁ ̍˃ʽˁˊˇʲʽˈˁˇˋ˃ˇΦ ɰʰˁˍʹˊʽʰˁʱ ʴʷ˄ʹ ˈˉ˖ˌ ˍʰ ˁ˂˖ˋˍˊʾʵʽʰΣ Bacteroides ˁʰʽ 

ʰˊˁʶˍʱ ʱ˂˂ʰ ˃ʷ˂ʹ ˍˇ  ˎ ʶ˄ˍʶˊʽˁˇ  ˏ ˃ʽˁˊˇʲʽˈˁˇˋ˃ˇˎ ˋˎ˄ʵʷˇ˄ˍʰʽ ˃ʶ ʰˎ˅ʹ˃ʷ˄ˇ ˁʾ˄ʵˎ˄ˇ 

ˁʰˊˁʽ˄ˇʴʷ˄ʶˋʹˌ ˋˍˇ ˉʰ˔ˏ ʷ˄ˍʶˊˇΣ ʶ˄˗ ʰ˄ˍʾʻʶˍʰ ˇˊʽˋ˃ʷ˄ʰ ʱ˂˂ʰ ˈˉ˖ˌ ˇʽ ˂ʰˁˍˇʲʱˁʽ˂˂ˇʽ ˁʰʽ 

˃ˉʽ˒ʽʵˇʲʰˁˍʺˊʽʰ ʵˏ˄ʰ˄ˍʰʽ ˄ʰ ʰʵˊʰ˄ˇˉˇʽʺˋˇˎ˄ ˁʰˊˁʽ˄ˇʴˈ˄ʶˌ ˇˎˋʾʶˌ ˁʰʽ ˄ʰ ʰˋˁʺˋˇˎ˄ 

ˉˊˇˋˍʰˍʶˎˍʽˁʺ ʵˊʱˋʹΦ ʍˋˍˈˋˇ ʰˁˈ˃ʰ ʵʶ˄ ʷ˔ˇˎ˄ ˉˊʰʴ˃ʰˍˇˉˇʽʹʻʶʾ ʰˊˁʶˍʷˌ ˃ʶ˂ʷˍʶˌ ˋˍˇ˄ 

ʱ˄ʻˊ˖ˉˇΦ  

ɮˁˈ˃ʹ ʹ ˁʰˍʰ˄ʱ˂˖ˋʹ ʲ-ʴ˂ˎˁʰ˄˗˄Σ ˃ʶʽ˗˄ʶʽ ˍʹ˄ ʶˉʽʻˎ˃ʾʰ ˉˊˈˋ˂ʹ˕ʹˌ ˍˊˇ˒ʺˌΣ ˂ˈʴ˖ ʰˏ˅ʹˋʹˌ ˍˇˎ 

ʽ˅˗ʵˇˎˌ ˋˍˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˍˇˎ ˋˍˇ˃ʱ˔ˇˎ ˁʰʽ ˍʹˌ ˃ʶʾ˖ˋʹˌ ˍʹˌ ʰˉˇˊˊˈ˒ʹˋʹˌ ˍʹˌ ˍˊˇ˒ʺˌ ʰˉˈ ˍˇ 

˂ʶˉˍˈ ʷ˄ˍʶˊˇΣ ʵˊʱˋʶʽˌ ˉˇˎ ˒ʰʾ˄ʶˍʰʽ ˄ʰ ˇʵʹʴˇˏ˄ ˋˍʹ ˃ʶʾ˖ˋʹ ˍʹˌ ˈˊʶ˅ʹˌ (43)Φ ɮˎˍʺ ˍˇˎˌ ʹ ʵˊʱˋʹ 

ʻʰ ˃ˉˇˊˇˏˋʶ ˄ʰ ʰˉˇˍʶ˂ʷˋʶʽ ˋʹ˃ʰ˄ˍʽˁʺ ʲˇʺʻʶʽʰ ˋˍʹ˄ ˁʰˍʰˉˇ˂ʷ˃ʹˋʹ ˍʹˌ ˉʰ˔ˎˋʰˊˁʾʰˌΣ ʰ˒ˇˏ 

ˋʶ ˃ʽʰ ʽˋˇˊˊˇˉʹ˃ʷ˄ʹ ʵʽʰˍˊˇ˒ʺ ˈˉˇˎ ˁʰ˂ˏˉˍˇ˄ˍʰʽ ˇʽ ʰ˄ʱʴˁʶˌ ˋʶ ʻˊʶˉˍʽˁʱ ˋˎˋˍʰˍʽˁʱΣ ˇ ʷ˂ʶʴ˔ˇˌ 

ˍˇˎ ˋ˖˃ʰˍʽˁˇˏ ʲʱˊˇˎˌ ˋ˔ʶˍʾʸʶˍʰʽ ˃ʶ ˍʹ˄ ˊˏʻ˃ʽˋʹ ˍʹˌ ʶ˄ʶˊʴʶʽʰˁʺˌ ˉˊˈˋ˂ʹ˕ʹˌ ˁʰʽ ˍʹˌ ˈˊʶ˅ʹˌΦ 

ʅʁ  ˉˊˈˋ˒ʰˍʹ ʷˊʶˎ˄ʰ ˉʰˊʰˍʹˊʺʻʹˁʶ ˈˍʽ ʵʾʰʽˍʰ ˎ˕ʹ˂ʺˌ ˉʶˊʽʶˁˍʽˁˈˍʹˍʰˌ ˋʶ ʲ-ʴ˂ˎˁʱ˄ʹ ˇʵʺʴʹˋʶ 

ˋʶ ˃ʶʾ˖ˋʹ ˍˇˎ ʲʱˊˇˎˌ ˋʶ ˉˇ˄ˍʾˁʽʰ ˁʰʻ˗ˌ ʶˉʾˋʹˌΣ ˉʰˊʰˍʹˊʺʻʹˁʶ ʰˏ˅ʹˋʹ ˍʹˌ ˇˊ˃ˈ˄ʹˌ t¸¸ ˋˍˇ 

ˉ˂ʱˋ˃ʰΣ ʶ˄ˈˌ ˉʶˉˍʽʵʾˇˎ ˃ʶ ʽˋ˔ˎˊʺ ʰ˄ˇˊʶ˅ʽˇʴˈ˄ˇ ʵˊʱˋʹ ʹ ˇˉˇʾʰ ʰˋˁʶʾˍʰʽ ˃ʷˋ˖ ʶ˂ʱˍˍ˖ˋʹˌ ˍˇˎ 

ˇˊʶ˅ʽˇʴˈ˄ˇˎ ˉʶˉˍʽʵʾˇˎ bt¸ ό44). ʆ ̌h ʾˋʻʹ˃ʰ ˁˇˊʶˋ˃ˇˏ ˉˇˎ ˃ˉˇˊʶʾ ˄ʰ ʶˉʷ˂ʻʶʽ ˃ʶˍʰʴʶˎ˃ʰˍʽˁʱ 

ʶʾ˄ʰʽ ʰ˄ʱ˂ˇʴˇ ˃ʶ ˍʹ˄ ˉʶˊʽʶˁˍʽˁˈˍʹˍʰ ʲ-ʴ˂ˎˁʱ˄ʹˌ ˁʰʽ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʹ˄ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰ ˁˇˊʶˋ˃ˈˌ 

ʶ˃˒ʰ˄ʾʸʶˍʰʽ ˃ʶ ʹ˃ʶˊʺˋʽʰ ˉˊˈˋ˂ʹ˕ʹ ˉʱ˄˖ ʰˉˈ нʴˊ ʲ-ʴ˂ˎˁʱ˄ʹˌΦ ʃˊˇʿˈ˄ˍʰ ˃ʶ ʵʽʰ˒ˇˊʶˍʽˁʷˌ 

ˉʶˊʽʶˁˍʽˁˈˍʹˍʶˌ -̡ʴ˂ˎˁʱ˄ʹˌΣ ˉʰˊʷ˔ˇˎ˄ ˉʰˊˈ˃ˇʽʶˌ ˖˒ʷ˂ʶʽʶˌΣ ˖ˋˍˈˋˇ ʰˉʰʽˍʶʾˍʰʽ ʰ˄ʶ˅ʱˊˍʹˍˇˌ 

ʷ˂ʶʴ˔ˇˌ ˁʱʻʶ ˉˊˇʿˈ˄ˍˇˌ ό45). 

ɾʽʰ ʶˉʽˉ˂ʷˇ˄ ʰ˅ʽˇˋʹ˃ʶʾ˖ˍʹ ʶˎʶˊʴʶˍʽˁʺ ʵˊʱˋʹ ˍ˖˄ ʲ-ʴ˂ˎˁʰ˄˗˄Σ ʶʾ˄ʰʽ ʹ ʵʽʷʴʶˊˋʹ ˍʹˌ ʱ˃ˎ˄ʰˌ 

ˍˇˎ ˇˊʴʰ˄ʽˋ˃ˇˏ. ʁʽ ʲ-мΣо ˁʰʽ ʲ-мΣс ʴ˂ˎˁʱ˄ʶˌ ʶʾ˄ʰʽ ˇʽ ˉ˂ʷˇ˄ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʷˌ ˋˍʹ˄ ʶ˄ʶˊʴˇˉˇʾʹˋʹ 

ˍˇˎ ʰ˄ˇˋˇˉˇʽʹˍʽˁˇˏ ˃ʰˌ ˋˎˋˍʺ˃ʰˍˇˌΣ ˉˇˎ ʲˊʾˋˁˇ˄ˍʰʽ ˁˎˊʾ˖ˌ ˋˍʰ ˃ʰ˄ʽˍʱˊʽʰ ˁʰʽ ˋˍʽˌ ʸˏ˃ʶˌΦ ʁʽ 

-̡1,п ʴ˂ˎˁʱ˄ʶˌ ˉˇˎ ʲˊʾˋˁˇ˄ˍʰʽ ˋˍʰ ʵʹ˃ʹˍˊʽʰˁʱ ʲˊ˗˃ʹ Σˁˊʽʻʱˊʽ ˁ˂ˉΦ ʶʾ˄ʰʽ ʶˎʶˊʴʶˍʽˁʷˌ ʴʽʰ ˍˇ˄ 

ʱ˄ʻˊ˖ˉˇ ʰ˂˂ʱ ʵʶ˄ ʷ˔ˇˎ˄ ʰˉˇʵʶʽ˔ʻʶʾ ʽʵʽʰʾˍʶˊʰ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʷˌ ˖ˌ ˉˊˇˌ ˍʹ˄ ʶ˄ʶˊʴˇˉˇʾʹˋʹ ˍˇˎ 

ʰ˄ˇˋˇˉˇʽʹˍʽˁˇˏΦ ʍˋˍˈˋ ̌ˉˇ˂˂ʷˌ ˒ˇˊʷˌ ˉˊˇ˖ʻˇˏ˄ˍʰʽ ˂ʰ˄ʻʰˋ˃ʷ˄ʰ ˖ˌ ʶ˄ʶˊʴˇˉˇʽʹˍʷˌ ˍʹˌ 

ʱ˃ˎ˄h ˌ ˍˇˎ ˇˊʴʰ˄ʽˋ˃ˇˏ ˃ʰˌ ˃ʷˋʰ ʰˉˈ ʵʽʰ˒ʹ˃ʾˋʶʽˌ ˁʰʽ ˋˁʶˎɦ ˋ˃ʰˍʰ ˋˎ˃ˉ˂ʹˊ˖˃ʱˍ˖˄ 

ʵʽʰˍˊˇ˒ʺˌ ό46). 

 

3.7.2.ɳʊɮʄɾʁɱɳʅ ʆʍɿ ɰ-ɱɽʇɼɮɿʍɿ ʅɳ ʆʄʁʊɹɾɮ 

ʁʽ ˉʰˊʰˉʱ˄˖ ʶˎʶˊʴʶˍʽˁʷˌ ʽʵʽˈˍʹˍʶˌ ˍ˖˄ ʲ-ʴ˂ˎˁʰ˄˗˄ ʷˋˍˊʶ˕ʰ˄ ˍˇ ʶ˄ʵʽʰ˒ʷˊˇ˄ ˍ˖˄ ʶˊʶˎ˄ʹˍ˗˄ 

ˋˍʹ˄ ˉʽʻʰ˄ʺ ʶ˄ˋ˖˃ʱˍ˖ˋʺ ˍˇˎˌ ˋʶ ˋˏ˄ʻʶˍʰ ˍˊˈ˒ʽ˃ʰΦ ɷʵʹ ʷ˔ʶʽ ˉˊʰʴ˃ʰˍˇˉˇʽʹʻʶʾ ʶˉʽˍˎ˔˗ˌ ʹ 

ˉˊˇˋʻʺˁʹ ʰ˂ʶˏˊˇˎ ʲˊ˗˃ʹˌ ˁʰʽ ˁˊʽʻʰˊʽˇˏ ʶ˃ˉ˂ˇˎˍʽˋ˃ʷ˄˖˄ ˃ʶ ʲ-ʴ˂ˎˁʱ˄ʶˌ ˋʶ ʰˊˁʶˍʱ ˉˊˇʿˈ˄ˍʰ 

ˈˉ˖ˌ ʸˎ˃ʰˊʽˁʱ ό47), (48), (49), ʵʹ˃ʹˍˊʽʰˁʱ ˉˊ˖ʽ˄ˇˏ ό50) ˁʰʽ ʰˊˍˇˋˁʶˎʱˋ˃ʰˍʰ ʰˎ˅ʱ˄ˇ˄ˍʰˌ ˍʹ˄ 

ˉʶˊʽʶˁˍʽˁˈˍʹˍʰ ˍ˖˄ ʲ-ʴ˂ˎˁʰ˄˗˄ ˋˍʰ ˍˊˈ˒ʽ˃ʰ ʰˎˍʱ ό51), (48)Φ ɾʾʰ ʶˉʽˉ˂ʷˇ˄ ʽʵʽˈˍʹˍʰ ˍ˖˄ ʲ-

ʴ˂ˎˁʰ˄˗˄ ˉˇˎ ʷ˔ʶʽ ˃ʶ˂ʶˍʹʻʶʾΣ ʶʾ˄ʰʽ ʹ ˔ˊʺˋʹ ˍˇˎˌ ˖ˌ ˉʰˊʱʴˇ˄ˍʶˌ ʰˏ˅ʹˋʹˌ ˍˇˎ ʽ˅˗ʵˇˎˌΦ 

ʅˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ˁʰʻʰˊʷˌ ʲ-ʴ˂ˎˁʱ˄ʶˌ ʺ ʵʹ˃ʹˍˊʽʰˁʱ ʶ˃ˉ˂ˇˎˍʽˋ˃ʷ˄ʰ ˃ʶ ʰˎˍʷˌΣ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ 

˖ˌ ˋˍʰʻʶˊˇˉˇʽʹˍʷˌ ˁʰʽ ˖ˌ ˃ʽ˃ʹ̱ ʷˌ ˂ʾˉˇˎˌ ό52)  ˃ʶ ˋˁˇˉˈ ˄ʰ ˍˊˇˉˇˉˇʽʺˋˇˎ˄ ˍʹ˄ ˎ˒ʺ ˁʰʽ ˍʹ˄ 

ʶ˃˒ʱ˄ʽˋʹ ˋʶ ˔ʰ˃ʹ˂ʺˌ ˂ʽˉˇˉʶˊʽʶˁˍʽˁˈˍʹˍʰˌ ˁʰʽ ʻʶˊ˃ʽʵʽˁʺˌ ʰ˅ʾʰˌ ˉˊˇʿˈ˄ˍʰΣ ˈˉ˖ˌ ʴʽʰˇˏˊˍʽ ό53), 

˂ʶˎˁˇˏ ˍˏˉˇˎ ˍˎˊʾ ʱ˂˃ʹˌ ό54), ˂ ˇˎˁʱ˄ʽˁʰ ό55). 
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4.ʆʄʁʊʁɱɳɿɶ ʃɮɸʁɱʁɿɮ  

пΦмΦʁʄɹʅɾʁʅ 

ʆˊˇ˒ˇʴʶ˄ʺ ˇ˄ˇ˃ʱʸˇ˄ˍʰʽ ˍʰ ˉʰʻˇʴˈ˄ʰ ˉˇˎ ˃ˉˇˊʶʾ ˄ʰ ˉˊˇˁʰ˂ʷˋˇˎ˄ ˍˊˇ˒ˇʴʶ˄ʺ ˂ˇʾ˃˖˅ʹ ˋˍˇ˄ 

ʱ˄ʻˊ˖ˉˇ ˃ʶˍʱ ʰˉˈ ˍʹ˄ ˁʰˍʰ˄ʱ˂˖ˋʹ ˃ˇ˂ˎˋ˃ʷ˄ˇˎ ˍˊˇ˒ʾ˃ˇˎ ʺ ̄ ˇˍˇˏΦ 

 

4.2.LISTERIA MONOCYTOGENES 

ʆˇ Listeria ƳƻƴƻŎȅǘƻƎŜƴŜǎ ʶʾ˄ʰʽ ʷ˄ʰ DǊŀƳ-ʻʶˍʽˁˈΣ ˉˊˇʰʽˊʶˍʽˁʱ ʰ˄ʰʶˊˈʲʽˇ ʲʰˁˍʺˊʽˇΣ ˃ʶ 

ˊʰʲʵˈ˃ˇˊ˒ˇ ˋ˔ʺ˃ʰ ˉˇˎ ʵʶ˄ ˋ˔ʹ˃ʰˍʾʸʶʽ ˋˉˈˊʽʰΦ ɴ˔ʶʽ ˍʹ˄ ʽˁʰ˄ˈˍʹˍʰ ˄ʰ ˁʽ˄ʶʾˍʰʽ ˃ʶ ˍʹ ʲˇʺʻʶʽʰ 

˃ʰˋˍʾʴʽˇˎ ˋʶ ʻʶˊ˃ˇˁˊʰˋʾʰ ол/̌ ˁʰʽ ˁʱˍ˖Σ ʶ˄˗ ʵʶ˄ ˉʰˊˇˎˋʽʱʸʶʽ ˁʾ˄ʹˋʹ ˋˍˇˎˌ 37̌ C (56). 

ʃˊˈˁʶʽˍʰʽ ʴʽʰ ˍˇ ̱ ˊˇ˒ˇʴʶ˄ʷˌ ̡ ʰˁˍʺˊʽˇ ˉˇˎ ˉˊˇˁʰ˂ʶʾ ˍʹ ˂ʽˋˍʶˊʾ˖ˋʹΣ ˍʹ˄ ˍˊʾˍʹ ˃ʶʴʰ˂ˏˍʶˊʹ ʰʽˍʾʰ 

ʻʰ˄ʱˍˇˎ ˃ʶˍʰ˅ˏ ˍ˖˄ ˍˊˇ˒ˇʴʶ˄˗˄ ˄ˇˋʹ˃ʱˍ˖˄ ̀ ˍʹ˄ ɮ˃ʶˊʽˁʺΣ ˃ʶ ˍˇ му҈ ˍ˖˄ ʰˋʻʶ˄˗˄ ˉˇˎ ʷ˔ˇˎ˄ 

˃ˇ˂ˎ˄ʻʶʾ ˄ʰ ˁʰˍʰ˂ʺʴˇˎ˄ ˋʶ ʻʱ˄ʰˍˇ (57). ɳ˃ ˒ʰ˄ʾʸʶʽ ˋʹ˃ʰ˄ˍʽˁʺ ʰ˄ʻʶˁˍʽˁˈˍʹˍʰ ˋʶ ˋˎ˄ʻʺˁʶˌ 

ʶˉʶ˅ʶˊʴʰˋʾʰˌ ˍˊˇ˒ʾ˃˖˄Σ ˈˉ˖ˌ ʰˎ˅ʹ˃ʷ˄ʹ ˇ˅ˏˍʹˍʰΣ ʰˎ˅ʹ˃ʷ˄ʹ ʰ˂ʰˍˈˍʹˍʰ ˁʰʽ ˔ʰ˃ʹ˂ʷˌ 

ʻʶˊ˃ˇˁˊʰˋʾʶˌ ʰˉˇʻʺˁʶˎˋʹˌ ˍ˖˄ ˍˊˇ˒ʾ˃˖˄, ˉˇˎ ˍ ̌ˁʰʻʽˋˍʱ ʷ˄ʰ ʰˉˈ ˍʰ ˉʽˇ ʽˋ˔ˎˊʱ ˁʰʽ 

ʶˉʽˁʾ˄ʵˎ˄ʰ ˍˊˇ˒ˇʴʶ˄ʺ ˉʰʻˇʴˈ˄ʰ ʲʰˁˍʺˊʽʰ (58), (59). 

ʆ̌  Listeria ʲˊʾˋˁʶˍʰʽ ˒ˎˋʽˁʱ ˋˍˇ ˉʶˊʽʲʱ˂˂ˇ˄Σ ˍˈˋˇ ˋˍˇ ʷʵʰ˒ˇˌ ˁʰʽ ˋ̱ ʹ ʲ˂ʱˋˍʹˋʹ ˈˋˇ ˁʰʽ ˋ̱ ʰ 

ʸ˗ʰΦ ɶ ˁˏˊʽʰ ˇʵˈˌ ˃ʶˍʱʵˇˋʹˌ ˉʽˋˍʶˏʶˍʰʽ ˈˍʽ ʶʾ˄ʰʽ ˃ʷˋ˖ ˍʹˌ ˁʰˍʰ˄ʱ˂˖ˋʹˌ ˃ˇ˂ˎˋ˃ʷ˄˖˄ 

ˍˊˇ˒ʾ˃˖˄ ʰ˄ ˁʰʽ ʵʶ˄ ʰˉˇˁ˂ʶʾʶˍʰʽ ʹ ˃ˈ˂ˎ˄ˋʹ ʰˉʶˎʻʶʾʰˌ ʰˉˈ ˍˇ ʸ˗ˇ ˋˍˇ˄ ʱ˄ʻˊ˖ˉˇΣ ʶʾˍʶ ˁʰʽ ʰˉˈ 

ʱ˄ʻˊ˖ˉˇ ˋʶ ʱ˄ʻˊ˖ˉˇ. ʆʰ ˍˊ̍ ˒ʽ˃ʰ ˃ʶ ˍʰ ˇˉˇʾʰ ʷ˔ʶʽ ˋˎ˄ʵʶʻʶʾ ʶʾ˄ʰʽ ˁˎˊʾ˖ˌ ˍʰ ˖˃ʱ ˁʰʽ ˍ h

˃ʰʴʶʽˊʶ˃ʷ˄ʰ ˉˇˎ˂ʶˊʽˁʱ, ̱ ʰ ˂ˇˎˁʱ˄ʽˁʰ, ̱ ʰ ˖˃ʱ ˁʰʽ ˍʰ ˁhˉ˄ʽˋˍʱ ˕ʱˊʽʰΣ ˍʰ ʰˁʰˍʷˊʴʰˋˍʰ ˁˊʷʰˍʰΣ 

ˍˇ ˄˖ˉˈ ˁʰʽ ˍˇ ˉʰˋˍʶˊʽ˖˃ʷ˄ˇ ʴʱ˂ʰΣ ˍʰ ˃ʰ˂ʰˁʱ ʸˎ˃˖˃ʷ˄ʰ ˍˎˊʽʱ (ˉΦ˔Φ ˃ˉˊʽύΣ ˍˇ ˉʰʴ˖ˍˈ ˁʰʽ ˍʰ 

˖˃ʱ ˂ʰ˔ʰ˄ʽˁʱ (60). 

ʁ ˇˊʴʰ˄ʽˋ˃ˈˌ ʰˎˍˈˌ ˉˊˇˁʰ˂ʶʾ ʵˏˇ ˃ˇˊ˒ʷˌ ˂ʽˋˍʶˊʾ˖ˋʹˌΥ ˍʹ˄ ˃ʹ ʵʽʹʻʹˍʽˁʺ ˁʰʽ ˍʹ˄ ʵʽʹʻʹˍʽˁʺ 

˂ʽˋˍʶˊʾ˖ˋʹΦ ʅʶ ˎʴʽʺ ʱˍˇ˃ʰΣ ˍʰ ˋˎ˃ˉˍ˗˃ʰˍʰ ˍʹˌ ˃ʹ ʵʽʹʻʹˍʽˁʺ ̩˂ʽˋˍʶˊʾ˖ˋʹˌ ʶʾ˄ʰʽ ˋˎ˄ʺʻ˖ˌ ˍʰ 

ˍˎˉʽˁʱ ˋˎ˃ˉˍ˗˃ʰˍʰ ʾ˖ˋʹˌ όˉˇ˄ˇˁʷ˒ʰ˂ˇ ̩ˁ˂ˉΦ)Φ ʍˋˍˈˋˇΣ ʹ ˁʰˍʱˋˍʰˋʹ ʴʾ˄ʶˍʰʽ ˁˊʾˋʽ˃ʹ ˋˍʹ˄ 

ˉʶˊʾˉˍ˖ˋʹ ˉˊˇˋʲˇ˂ʺˌ ʰ˄ˇˋˇˁʰˍʶˋˍʰ˂˃ʷ˄˖˄ ʰˋʻʶ˄˗˄Σ ˈˉ˖ˌ ˇʽ ʹ˂ʽˁʽ˖˃ʷ˄ˇʽ ˁʰʽ ˇʽ ʰˋʻʶ˄ʶʾˌ 

ˉˇˎ ˂ʰ˃ʲʱ˄ˇˎ˄ ʰ˄ˇˋˇˁʰˍʰˋˍʰ˂ˍʽˁʺ ʰʴ˖ʴʺΣ ˈˉˇˎ ʹ ˂ʽˋˍʶˊʾ˖ˋʹ ˃ˉˇˊʶʾ ˄ʰ ʶˁʵʹ˂˖ʻʶʾ ˃ʶ 

ˋʹ˕ʰʽ˃ʾʰ ʺ ˃ʹ˄ʽʴʴˇʶʴˁʶ˒ʰ˂ʾˍʽʵʰΦ ɶ ʵʽʹʻʹˍʽˁʺ ˂ʽˋˍʶˊʾ˖ˋʹ ˃ˉˇˊʶʾ ˄ʰ ʶ˃˒ʰ˄ʽˋˍʶʾ ʶ˅ʰʽˊʶˍʽˁʱ 

ʶˉʽˁʾ˄ʵˎ˄ʹ ˋˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ ˉˊˇˋʲˇ˂ʺˌ ʶʴˁˏˇˎΣ ʰ˒ˇˏ ˃ˉˇˊʶʾ ˄ ʰ ˃ʶˍʰʵˇʻʶʾ ˋˍˇ ʷ˃ʲˊˎˇ ʰˉˈ ˍʹ 

˃ʹˍʷˊʰ ˍˇˎ ˃ʷˋ˖ ˍˇˎ ˉ˂ʰˁˇˏ˄ˍʰ ˁ ʰʽ ˄ ʰ ˇʵʹʴʺˋʶʽ ˋʶ ʰˉˇʲˇ˂ʺ ʺ ˉˇ˂˂ʰˉ˂˗˄ ˃ ˇˊ˒˗˄ ˂ˇʾ˃˖˅ʹˌ 

ʴʽʰ ˍˇ ˄ʶˇʴ˄ˈ (61). 

 

ʅɼʁʃʁɹ ʃɳɹʄɮɾɮʆɹɼɶʅ ɳʄɳʇɿɮʅ 

ɮΦ ɮɿɮʃʆʇʀɶ ɽɮɼʆʁɰɮɼɹɽɽʍɿ ʅɳ ʃʄɳɰɹʁʆɹɼɮ ʇʃʁʅʆʄʍɾɮʆɮ 

ʅˁˇˉˈˌ: ɶ ˉʰˊʰˍʺˊʹˋʹΣ ˇ ʷ˂ʶʴ˔ˇˌ ˁʰʽ ʹ ˋˏʴˁˊʽˋʹ ˍʹˌ ˍˎ˔ˈ˄ ʰ˄ʱˉˍˎ˅ʹˌ ˂ʰˁˍˇʲʰˁʾ˂˂ ˖˄ ˋʶ 

ʵʽʰ˒ˇˊʶˍʽˁʱ ˉˊʶʲʽˇˍʽˁʱ ˎˉˇˋˍˊ˗˃ʰˍʰ. ɳʽʵʽˁˈˍʶˊʰΣ ˃ʶ˂ʶˍʺʻʹˁʰ˄ ˇʽ ˉˊʶʲʽˇˍʽˁʷˌ ʶ˄˗ˋʶʽˌ 

ʽ˄ˇˎ˂ʾ˄ʹΣ FOS ˁʰʽ ʲ-ʴ˂ˎˁʱ˄ʹ ˖ˌ ˉʹʴʷˌ C ʴʽʰ ˍʹ˄ ˁʰ˂˂ʽʷˊʴʶʽʰ ˁʰʽ ʰ˄ʱˉˍˎ˅ʹ ˋˎʴˁʶˁˊʽ˃ʷ˄˖˄ 

ˋˍʶ˂ʶ˔˗˄ ˂ʰˁˍˇʲʰˁʾ˂˂̟  ˄̀ ʶ ˍˊˎʲ˂ʾʰΦ  
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ɰΦ ɳɽɳɱʋʁʅ ɮɿʆɹɽɹʅʆɳʄɹɮɼɶʅ ɲʄɮʅɶʅ ɽɮɼʆʁɰɮɼɹɽʍɿ 

ʅˁˇˉˈˌ: ʁ ʷ˂ʶʴ˔ˇˌ ˍʹˌ ˏˉʰˊ˅ʹˌ ʰ˄ˍʽ˂ʽˋˍʶˊʽʰˁʺˌ ʵˊʱˋʹ ̩ˇˊʽˋ˃ʷ˄˖˄ ˋˍʶ˂ʶ˔˗˄ ˂ʰˁˍˇʲʰˁʾ˂˂˖˄ 

ˁʰ˂˂ʽʶˊʴʹ˃ʷ˄˖˄ ˋʶ ʴ˂ˎˁˈʸʹ ˁʰʽ ˒ˊˇˎˁˍˇˇ˂ʽʴˇˋʰˁ˔ʰˊʾˍʶˌ όCh{ύ ˃ʶ ʵˏˇ ʵʽʰ˒ˇˊʶˍʽˁʷˌ 

ˉʶʽˊʰ˃ʰˍʽˁʷˌ ˃ʶʻˈʵˇˎˌΣ ʰύ ˃ ʁʁ ˃ʲˇ˂ʽʰˋ˃ˈ ̀ʁ  ˍˊˎʲ˂ʾʰ ˃ ʶ ˍʹ˄ ˃ʷʻˇʵˇ spot inoculation ˁ ʰʽ ʲύ ˃ʶ 

ˍʹ ˃ʷʻˇʵˇ ʵʽʱ˔ˎˋʹˌ ˋʶ ʱʴʰˊ (agar well diffusion assay), ˗ˋˍʶ ˄ʰ ʶ˂ʶʴ˔ʻˇˏ˄ ˁʰʽ ˄ʰ 

ʶˉʰ˂́ ʻʶˎˍˇˏ˄ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ.  

 

ɼɳʊΦмΦ ʇɽɹɼɮ ɼɮɹ ɾɳɸʁɲʁɹ: 

ʃʄʁɳɽɳʇʅɶ ʃʄʁɰɹʁʆɹɼʍɿ ʅʆɳɽɳʋʍɿ ʆʁʇ ɱɳɿʁʇʅ LACTOBACILLUS 

ʆʰ ˎˉˈ ˃ʶ˂ʷˍʹ ˋˍʶ˂ʷ˔ʹ ˍˇˎ ʴʷ˄ˇˎˌ Lactobacillus h ˄ʺˁˇˎ˄ ˋˍʹ˄ ʅˎ˂˂ˇʴʺ ˍˇˎ ʋʰˊˇˁˇˉʶʾˇˎ 

ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎ ˁʰʽ ʹ ʰˉˇ˃ˈ˄˖ˋʹ ˍˇˎˌ ʷʴʽ˄ʶ ʰˉˈ ʵʶʾʴ˃ʰˍʰ ˁˇˉˊʱ˄˖˄ ˎʴʽ̠˄ ˄ ʶˇʴ˄˗˄Φ 

ʅˍˇ˄ ʰˁˈ˂ˇˎʻˇ ˉʾ˄ʰˁʰ ˉʰˊʰˍʾʻʶ˄ˍʰʽ ˍʰ ˋˍʶ˂ʷ˔ʹ ˂h ˁˍˇʲʰˁʾ˂˂˖˄, ̄ ˇˎ ʶ˂ʷʴ˔ʻʹˁʰ˄ ˋˍʹ ˉʰˊˇˏˋʰ 

˃ʶ˂ʷˍʹΣ ʴʽʰ ˍʰ ˇˉˇʾʰ ʷʴʽ˄ʶ ˍʰˎˍˇˉˇʾʹˋʹΥ 

ɼʍɲɹɼʁʅ ʅʆɳɽɳʋʍɿ ʆɮʇʆʁʃʁɹɶʅɶ 
Anlb-1, Anlb-9, Anlb-10, Anlb-11, Anlb-13, Anlb-15, Anlb-25, 
Anlb-52, Anlb-46, C44, C58, *GG(control) 
 
Anlb-16, Anlb-17, Anlb-26, Anlb-49 
 
Anlb-21, C5, C9, C15, C28, C32, C45, C59, C72, C74 
 
Anlb-30, C1, C51 
 
Anlb-44 
 
Anlb-47, C68, C70 
 
Anlb-18, Anlb-40 
 
Anlb-23, Anlb-29 
 
Anlb-48 
 
Anlb-38 
 
Anlb-51, C39, C50 
 
** DSM20079(control) 

L. rhamnosus 
 
 
L. acidophilus 3 or L acidophilus 1 
 
L. gasseri 
 
L. crispatus 
 
L. salivarius 
 
L. paracasei paracasei 
 
L. delbueckii delbrueckii 
 
L. fermentum 
 
L. plantarum 
 
L. brevis 
 
Lactobacillus spp. 
 
Lactobacillus acidophilus 
(ʰʴˇˊʰˋ˃ʷ˄ˇ h ˉˈ ̀ ˎ˂˂̌ɹ ʺ)  
 

*ʁ GG ʁ ʾ˄ʰʽ ˉˊˇʲʽˇˍʽˁˈ ˋˍʷ˂ʶ˔ˇˌ ˉˇˎ ʷ˔ʶʽ ʰˉˇ˃ˇ˄˖ʻʶʾ ʰˉˈ ˒ʰˊ˃ʰˁʶˎˍʽˁˈ ˉˊˇʽˈ˄ ˁʰʽ ˍˇ˄ 

˔ˊʹˋʽ˃ˇˉˇʽˇˏ˃ʶ ˖ˌ control 

** O DSM20079 ʁ ʾ˄ʰʽ ˉˊˈˍˎˉˇ ˋˍʷ˂ʶ˔ˇˌ ʰˉˈ ˍʹ ˋˎ˂˂ˇʴʺ DSM ˁ ʰʽ ˍˇ˄ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˃ʶ ˖ˌ 

control 
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ʊʇɽɮʀɶ ɼɮɹ ʃʄʁɳʆʁɹɾɮʅɹɮ ʆʍɿ ʃʄʁɰɹʁʆɹɼʍɿ ɾɹɼʄʁʁʄɱɮɿɹʅɾʍɿ 

ʆʰ ˉʰˊʰˉʱ˄˖ ˋˍʶ˂ʷ˔ʹ ʰ˄ʰˁʰ˂˂ʽʶˊʴʺʻʹˁʰ˄ ʰˉˈ ˁʰ˂˂ʽʷˊʴʶʽʶˌ ˉˇˎ ˒ˎ˂ʱˋˋˇ˄ˍʰ˄ ˋʶ ʵʽʱ˂ˎ˃ʰ 

ʴ˂ˎˁʶˊˈ˂ʹˌ ол҈ ˋˍˇˎˌ ς улˇ /Φ ʃˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ о ʰ˄ʰˁʰ˂˂ʽʷˊʴʶʽʶˌ ˋʶ ˍˊˎʲ˂ʾʰ ˃ʶ aw{ 

ŀƎŀǊΣ ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˋˍʰ ˉʶʽˊʱ˃ʰˍʰ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʹʻˇˏ˄ ζʶ˄ʶˊʴˇˉˇʽʹ˃ʷ˄ʶˌ ˁʰ˂˂ʽʷˊʴʶʽʶˌη, 

ʵʹ˂ʰʵʺ ˁʰ˂˂ʽʷˊʴʶʽʶˌ ˃ʶ млл҈ ʲʽ˖ˋʽ˃ˈˍʹˍʰΣ ˋˍʽˌ ˇˉˇʾʶˌ ˈ˂ˇʽ ˇʽ ˃ʽˁˊˇˇˊʴʰ˄ʽˋ˃ˇʾ ʻʰ ʲˊʾˋˁˇ˄ˍʰʽ 

ˋˍʹ˄ ʾʵʽʰ ˒ˎˋʽˇ˂ˇʴʽˁʺ ˁʰˍʱˋˍʰˋʹ ˁʰʽ ˈ˔ʽ ̀ ʶ ʵʽʰ˒ˇˊʶˍʽˁʱ ˋˍʱʵʽʰ ˇ ˁʱʻʶ ʷ˄ʰˌΦ  

 

ʃʄʁɳɽɳʇʅɶ ʅʆɳɽɳʋʍɿ ɽɹʅʆɳʄɹɮ: 

ʆʰ ˋˍʶ˂ʷ˔ʹ ˂ʽˋˍʷˊʽʰ ̄ ˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ˋˍʹ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ʷˊʶˎ˄ʰ ˁʰʻ˗ˌ ˁʰʽ ˇʽ ˉʹʴʷˌ 

ʰˉˇ˃ˈ˄˖ˋʺˌ ˍˇˎˌ ˉʰˊʰˍʾʻʶ˄ˍʰʽ ˋˍˇ˄ ʰˁˈ˂ˇˎʻˇ ˉʾ˄ʰˁʰΥ 

ʅʆɳɽɳʋʁʅ ʃɶɱɶ 
ɮʃʁɾʁɿʍʅɶʅ 

ɳʆʁʅ ʋʍʄɮ 

PL1 dairy farm 
environment 

2007 ɹʄɽɮɿɲɹɮ 

PL2 Farm house cheese 2000 ɹʄɽɮɿɲɹɮ 

PL3(Scott A) Epidemic strain, 
human isolate 

1983 ɶʃɮ 

PL4 ɲʱˉʶʵˇ όˉ˂ʰˁʱˁʽʰ 
ˎʴʽʶʽ˄ʺˌ ˋˍʶʴ˄ʱύ 

2007 ɳɽɽɮɲɮ 

PL11 ʃ˂ʰˋˍʽˁˈ ˍʶ˂ʱˊˇ 2007 ɳɽɽɮɲɮ 

PL13 ʆʰʽ˄ʾʰ ˃ʶˍʰ˒ˇˊʱˌ 2007 ɳɽɽɮɲɮ 

PL18 ʁ˂ˈˁ˂ʹˊˇ 
ˁˇˍˈˉˇˎ˂ˇ FQC 17 

2007 ɳɽɽɮɲɮ 

PL23 (EGDe) ɼ˂ʽ˄ʽˁʺ ʰˉˇ˃ˈ˄˖ˋʹ 1924  

FL78 ʋˇʽˊʽ˄ˈˌ ˁʽ˃ʱˌ 
ˋˎˋˁʶˎʰˋ˃ʷ˄ˇˌ 

2012 ɳɽɽɮɲɮ 

DSM 12464 CONTROL   

 

ʆʰ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˋˍʶ˂ʷ˔ʹ ˂ʽˋˍʷˊʽʰ ʰ˄ʺˁˇˎ˄ ˈ˂ʰ ˋˍˇ ʶʾʵˇˌ Listeria monocytogenes ˁʰʽ 

ˉˊˇʷˊ˔ˇ˄ˍʰʽ ʰˉˈ ˍʹ ʅˎ˂˂ˇʴʺ ˃ʽˁˊˇˇˊʴʰ˄ʽˋ˃˗˄ ˍˇˎ ɳˊʴʰˋˍʹˊʾˇˎ ʃˇʽˇˍʽˁˇˏ ɳ˂ʷʴ˔ˇˎ ˁʰʽ 

ʇʴʽʶʽ˄ʺˌ ʆˊˇ˒ʾ˃˖˄ ˁʰʽ ʃˇˍ˗˄ ˍˇˎ ɱʶ˖ˉˇ˄ʽˁˇˏ ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎ ɮʻʹ˄˗˄Φ 

 

ɮ. ɾɳɸʁɲʁɽʁɱɹɮ ɮɿɮʃʆʇʀɶʅ ɽɮɼʆʁɰɮɼɹɽʍɿ ʅɳ ʃʄɳɰɹʁʆɹɼɮ ʇʃʁʅʆʄʍɾɮʆɮ 

ɱʽʰ ˄ʰ ʶ˂ʷʴ˅ˇˎ˃ʶ ˍˇ ˁʰˍʱ ˉˈˋˇ ˍʰ ˋˍʶ˂ʷ˔ʹ ˂ʰˁˍˇʲʰˁʾ˂˂˖˄ ˃ˉˇˊˇˏ˄ ˄ʰ ʰ˄ʰˉˍˎ˔ʻˇˏ˄ 

˔ˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ ˉˊʶʲʽˇˍʽˁʷˌ ʶ˄˗ˋʶʽˌ ˖ˌ ˉʹʴʺ /Σ ˉʰˊʰˋˁʶˎʱʸˇˎ˃ʶ ʻˊʶˉˍʽˁˈ ˎ˂ʽˁˈ aw{ ˔˖ˊʾˌ 

ˉʹʴʺ / ˁʰʽ ˍˇ ʰˉˇˋˍʶʽˊ˗˄ˇˎ˃ʶΦ ɶ ˉʹʴʺ / ʴ˂ˎˁˈʸʹΣ ʽ˄ˇˎ˂ʾ˄ʹΣ Ch{ ʺ ʲ ʴ˂ˎˁʱ˄ʹ ʻʰ ̄ ʰˊʰˋˁʶˎʰˋˍʶʾ 

˔˖ˊʽˋˍʱΣ ʻʰ ʰˉˇˋˍʶʽˊ˖ʻʶʾ ˃ʶ ʲʰˁˍʹˊʽˇ˂ˇʴʽˁˈ ˒ʾ˂ˍˊˇ ˁʰʽ ʻʰ ˉˊˇˋˍʶʻʶʾ ˋˍˇ ̒ ˊʶˉˍʽˁˈ ˎ˂ʽˁˈ ˃ʶˍʱ 

ˍʹ˄ ʰˉˇˋˍʶʾˊ˖ˋʹΦ 

MRS (ISO) AGAR ʋʍʄɹʅ ʃɶɱɶ C (1000ml): 
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ʅʁ 800 ml dH2ʁ ɻ ʽʰ˂ˏˇ˄ˍʰʽ: 

V 10 g enzymatic digest of casein  

V 10 g meat extract 

V 4 g yeast extract 

V 2 g triammonium citrate  

V 5  g sodium acetate 

V 0.2 g magnesium sulphate heptahydrate 

V 0.05 g manganese sulphate tetrahydrate 

V 2 g dipotassium hydrogen phosphate 

V 1.08 g polyoxyethylenesorbitan monooleate  

V pH 5. 7 at 250C 

V 15.5 g  agar 

 

× ɾʶˍʱ ˍʹ˄ ˉˊˇˋʻʺˁʹ agar ˂ ʽ˗˄ˇˎ˃ʶ ̱ ˇ ˎ˂ʽˁˈ ˃ʶ ʻʷˊ˃ʰ˄ˋʹ ʰ˄ʰʵʶˏˇ˄ˍʱˌ ˍˇ ˋʶ ˃ ʰʴ˄ʹˍʽˁˈ 

ʰ˄ʰʵʶˎˍʺˊʰˁʰʽ ˍˇ ˃ˇʽˊʱʸˇˎ˃ʶ ̀ ʶ рл universal ˃ ʶ мс  ml h ˄ʱ universal.  

× ɮˉ̌ˋˍʶʽˊ˗˄ˇˎ˃ʶ όˋˎ˄ʻʺˁʶˌΥ мнм0C, 20min) 

× ɾʶ̱ ʱ ˍʹ˄ ʰˉˇˋˍʶʾˊ˖ˋʹ ˍˇˉˇʻʶˍˇˏ˃ʶ ̱ ʰ universal ̀ ʶ ˎʵʰˍˈ˂ˇˎˍˊˇ ˋˍˇˎˌ рл0C.  

× ɲʽʰ˂ˏˇˎ˃ʶ 20g ʰˉˈ ˁʱʻʶ ˉʹʴʺ C (ʴ˂ˎˁˈʸʹΣ ʽ˄ˇˎ˂ʾ˄ʹΣ FOS ʺ ʲ ʴ˂ˎˁʱ˄)́ ˋʶ нллml dH2O 

ˁʰʽ ʰˉˇˋˍʶʽˊ˗˄ˇˎ˃ʶ ˃ʶ ʵʽʺʻʹˋʹ ˃ʶ ʲʰˁˍʹˊʽˇ˂ˇʴʽˁˈ ˒ʾ˂ˍˊˇ όˍʹˌ ʶˍʰʽˊʾʰˌ MILLEX ˃ʶ 

ʵʽʱ˃ʶˍˊˇ ˉˈˊ˖˄ лΣнн˃m) ̀ ʶ ʰˉˇˋˍʶʽˊ˖˃ʷ˄ˇ ʵˇ˔ʶʾˇΦ *   

× ʅʶ ˁʱʻʶ ǳƴƛǾŜǊǎŀƭ ˉˊˇˋˍʾʻˇ˄ˍʰʽ 4 ml ʰˉˈ ˍʹ˄ ˉʹʴʺ /Φ ɾʶˍʱ ˍʹ˄ ˉˊˇˋʻʺˁʹ ˍʹˌ ˉʹʴʺˌ /Σ 

ˍˇ ʻˊʶˉˍʽˁˈ ˎ˂ʽˁˈ ʱ˃ʶˋʰ ̱ ˇˉˇʻʶˍʶʾˍʰʽ ˋʶ ˍˊˎʲ˂ʾˇ ˗ˋˍʶ ˄ʰ ˋˍʶˊʶˇˉˇʽʹʻʶʾΦ 

× ʅʶ ˁʱʻʶ ˍˊˎʲ˂ʾˇ ʶ˃ʲˇ˂ʽʱʸˇˎ˃ʶ с ʵʽʰ˒ˇˊʶˍʽˁʱ ˋˍʶ˂ʷ˔ʹ ˂ʰˁˍˇʲʰˁʾ˂˂˖˄ ό˃ʶ н 

ʶˉʰ˄ʰ˂ʺ˕ʶʽˌ ʰ˄ʱ ˋˍʷ˂ʶ˔ˇˌύ ˁʰʽ ʶˉ˖ʱʸˇˎ˃ʶ ˋˍˇ˄ ʰ˄ʰʶˊˈʲʽˇ ʻʱ˂ʰ˃ˇ (SHELLAB, 

Cornelius, OR, USA) ̀ ˍˇˎˌ 370C. ʃʰˊʰˍʹˊˇˏ˃ʶ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˋˍʽˌ нпΣ пу ˁʰʽ тнh. 

 

ϝʁʽ ʲ ʴ˂ˎˁʱ˄ʶˌ ̋ ˍʰ˄ ʰʵʽʱ˂ˎˍʶˌ ˋˍˇ ʻˊʶˉˍʽˁˈ ˎ˂ʽˁˈΣ ʴʽʰ ʰˎˍˈ ˍˇ ˂ˈʴˇ ˉˊˇˋˍʷʻʹˁʰ˄ ˃ʶ ˃ˇˊ˒ʺ 

ˋˁˈ˄ʹˌ ˃ʶˍʱ ˍʹ˄ ʰˉˇˋˍʶʾˊ˖ˋʹ ˃ ʰʸʾ ˃ʶ ̱ ʹ˄ ˁʰˍʱ˂˂ʹ˂ʹ ˉˇˋˈˍʹˍʰ ˄ʶˊˇˏ, ̠ ˋˍʶ ʹ ̀ ˎʴˁʷ˄ˍˊ˖ˋʹ 

ˍ˖˄ ʻˊʶˉˍʽˁ˗˄ ˋˎˋˍʰˍʽˁ˗˄ ˋˍˇ ˎˉˈˋˍˊ˖˃ʰ ˄ʰ ʶʾ˄ʰʽ ˁʰ˄ˇ˄ʽˁʺ. ɮˎˍʷˌ ʶˎʻˏ˄ˇ˄ˍʰʽ ʴʽʰ ˍʹ˄ 

ʰʵʽʰ˒ʰ˄ʺ ˈ˕ʹ ˍ˖˄ ˍˊˎʲ˂ʾ˖˄Φ 

 

ʅʇɾɰʁɽɹʅɾʁʅ ɱɹɮ ʆɶɿ ʃʁɹʁʆɹɼɶ ɳɼʆɹɾɶʅɶ ʆɶʅ ɮɿɮʃʆʇʀɶʅ ʆʍɿ ɽɮɼʆʁɰɮɼɹɽɽʍɿ ʅʆɹʅ 

ɲɹɮʊʁʄɳʆɹɼɳʅ ʃɶɱɳʅ C 

ʂˍʰ˄ ˇʽ ˂ʰˁˍˇʲʱˁʽ˂ˇʽ ʰ˄ʰˉˍˏˋˋˇ˄ˍʰʽ ˋˍˇ ʻˊʶˉˍʽˁˈ ˎ˂ʽˁˈ ˍ˖˄ ˍˊˎʲ˂ʾ˖˄Σ ʵʽʰˁˊʾ˄ˇ˄ˍʰʽ ʰˉˈ ˍˇ 

ʱˋˉˊˇ ˔ˊ˗˃ʰ ˉˇˎ ʶ˃˒ʰ˄ʾʸʶˍʰʽ ˋˍʰ ˋʹ˃ʶʾʰ ˉˇˎ ʶʾ˔ʶ ʴʾ˄ʶʽ ˇ ʶ˃ʲˇ˂ʽʰˋ˃ˈˌ ˍˇˎˌΦ ɴˍˋʽ 

ˋˎ ˃ʲˇ˂ʾʸˇˎ˃ʶ ̱ ˇ˄ ʲʰʻ˃ˈ h ˄ɦˉˍˎ˅ʹˌ ˍ˖˄ ˂h ˁˍˇʲʰˁʾ˂˖˄ ˋʶ ʴ˂ˎˁˈʸʹΣ FOS ˁ ʰʽ ̔ ˄ˇˎ˂ʾ˄ʹ ˃ʶ  0 ̍ ˍʰ˄ 

ʵʶ˄ ʰ˄ʰˉˍˏˋˋˇ˄ˍʰʽ ˁʰʻˈ˂ˇˎ ˇʽ ˂ʰˁˍˇʲʱˁʽ˂˂ˇʽΣ ˃ʶ 0,5 ̍ ˍʰ˄ ʷ˔ˇˎ˃ʶ ʶ˂ʱ˔ʽˋˍʹ ʰ˄ʱˉˍˎ˅ʺ ˍˇˎˌ, ˃ ʶ 

1 ˋˍʹ˄ ˃ʷˍˊʽʰ, ˃ʶ 1,5 ˋˍʹ˄ ˁʰ˂ʺ ˁʰʽ ˃ʶ 2 ˋˍʹ˄ ˉˇ˂ˏ ˁʰ˂ʺ ʰ˄ʱˉˍˎ˅ʹ. ɳˉʶʽʵʺ ˍʰ ˍˊˎʲ˂ʾʰ ˉˇˎ 

ˉʶˊʽʷ˔ˇˎ˄ ʲ-ʴ˂ˎˁʱ˄ʹ ʶʾ˄ʰʽ ʰʵʽʰ˒ʰ˄ʺ ˁʰʽ ʵʶ˄ ʶʾ˄ʰʽ ʶˏˁˇ˂ʹ ʹ ˉʰˊʰˍʺˊʹˋʹ ˍʹˌ ʰ˄ʱˉˍˎ˅ʹˌ ˍ˖˄ 

˂ʰˁˍˇʲʰˁʾ˂˂˖˄Σ ʻʰ ˋˎ˃ʲˇ˂ʾʸˇˎ˃ʶ ˃ʶ ς ˈˍʰ˄ ʵʶ˄ ˎˉʱˊ˔ʶʽ ˁʰʻˈ˂ˇˎ ʰ˄ʱˉˍˎ˅ʹΣ ˃ʶ + ̍ ˍʰ˄ ʷ˔ˇˎ˃ʶ 

˃ʷˍˊʽʰ ʰ˄ʱˉˍˎ˅ʹ ˁʰʽ ˃ʶ ++ ̍ ˍʰ˄ ʹ ʰ˄ʱˉˍˎ˅ʹ ʶʾ˄ʰʽ ˁʰ˂ʺΦ 
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ɰ. ɾɳɸʁɲʁɽʁɱɹɳʅ ɳɽɳɱʋʁʇ ɮɿʆɹɽɹʅʆɳʄɹɮɼɶʅ ɲʄɮʅɶʅ ɽɮɼʆʁɰɮɼɹɽɽʍɿ 

ɰΦмΦ ʃʄʍʆɶ ɾɳɸʁɲʁʅ: ɳɾɰʁɽɹɮʅɾʁʅ ʆʄʇɰɽɹʍɿ ɾɳ ʆɶɿ ɾɳɸʁɲʁ άSPOT INOCULATIONέ 

ɱʽʰ ˍʹ ˃ʷʻˇʵˇ ʰˎˍʺ ˇʽ ˂ʰˁˍˇʲʱˁʽ˂˂ˇʽ ʶ˃ʲˇ˂ʽʱʸˇ˄ˍʰʽ ˋʶ ʵʽʰ˒ˇˊʶˍʽˁʱ ˋʹ˃ʶʾʰ ʶˉʱ˄˖ ˋʶ ʷ˄ʰ 

ˍˊˎʲ˂ʾˇ aw{ ŀƎŀǊ ˃ʶ ˃ʶʽ˖˃ʷ˄ʹ ˋˎʴˁʷ˄ˍˊ˖ˋʹ ʴ˂ˎˁˈʸʹˌ ˁʰʽ ʶˉ˖ʱʸˇ˄ˍʰʽΦ ɾʶˍʱ ˍʹ˄ ʶˉ˗ʰˋʹ 

ˉˊˇˋˍʾʻʶˍʰʽ ʶˉʱ˄˖ ˋˍˇ ˍˊˎʲ˂ʾˇ ˃ʽʰ ˄ʷʰ ˋˍˇʽʲʱʵʰ ˎˉˇˋˍˊ˗˃ʰˍˇˌ ōǊŀƛƴ ƘŜŀǊǘ ƛƴŦǳǎƛƻƴ ǎƻŦǘ ŀƎŀǊ 

ˋˍʹ˄ ˇˉˇʾʰ ʷ˔ʶʽ ʶ˄ˋ˖˃ʰˍ˖ʻʶʾ ʷ˄ʰ ˋˍʷ˂ʶ˔ˇˌ ˂ʽˋˍʷˊʽʰΦ ʆˇ ˍˊˎʲ˂ʾˇ ʶˉ˖ʱʸʶˍʰʽ ʶˁ ˄ʷˇˎ ˁʰʽ ˋˍʹ 

ˋˎ˄ʷ˔ʶʽʰ ˉʰˊʰˍʹˊˇˏ˃ʶ ʴʽʰ ˍˎ˔ˈ˄ ˋ˔ʹ˃ʰˍʽˋ˃ˈ ʵʽʰˎʴ˗˄ ʸ˖˄˗˄ ˉʰˊʶ˃ˉˈʵʽˋʹˌΦ 

MRS (ISO) AGAR (1000ml) ˃ ʶ ˃ʶʽ˖˃ʷ˄ʹ ˋˎʴˁʷ˄ˍˊ˖ˋʹ ʴ˂ˎˁˈʸʹˌ: 

ʅʁ 1000 ml dH2ʁ ɻ ʽʰ˂ˏˇ˄ˍʰʽ: 

V 10 g enzymatic digest of casein  

V 10 g meat extract 

V 4 g yeast extract 

V 2 g triammonium citrate  

V 5 g sodium acetate 

V 0.2 g magnesium sulphate heptahydrate 

V 0.05 g manganese sulphate tetrahydrate 

V 2 g dipotassium hydrogen phosphate 

V 1.08 g polyoxyethylenesorbitan monooleate  

V 2 g ɹ ˂ˎˁˈʸʹ 

V pH  5.7 at 250C 

V 12 g  agar 

 

× ɾʶˍʱ ˍʹ˄ ˉˊˇˋʻʺˁʹ agar ˍˇ ˂ʽ˗˄ˇˎ˃ʶ ˃ʶ ʻʷˊ˃ʰ˄ˋʹ ʰ˄ʰʵʶˏˇ˄ˍʱˌ ˍˇ ˋʶ ˃ʰʴ˄ʹˍʽˁˈ 

ʰ˄ʰʵʶˎˍʺˊʰ ˁʰʽ ˍˇ ˃ˇʽˊʱʸˇˎ˃ʶ ˋʶ нн medical ˃ ʶ прml ̀ ˍˇ ˁʰʻʷ˄ʰΦ  

× ɮˉˇˋˍʶʽˊ˗˄ˇˎ˃ʶ όˋˎ˄ʻʺˁʶˌΥ мнм0C, 20min) 

× ɾʶ̱ ʱ ˍʹ˄ ʰˉˇˋˍʶʾˊ˖ˋʹ ˍˇˉˇʻʶˍˇˏ˃ʶ ˍʰ medical ˋʶ ˎʵʰˍˈ˂ˇˎˍˊˇ ˋˍˇˎˌ рл0C ˁʰʽ 

˃ˇʽˊʱʸˇˎ˃ʶ ̀ ʶ ˃ʶʴʱ˂ʰ ˍˊˎʲ˂ʾʰ Petri (150mm).  

MRS BROTH (LABɾ): 

ʅʁ 1000ml dH2ʁ ʵʽʰ˂ˏˇ˄ˍʰʽ 55g ˉˊˇʿˈ˄ˍˇˌ, ʰ˄ʰʵʶˏˇ˄ˍʰʽ ˋʶ ˃ʰʴ˄ʹˍʽˁˈ ʰ˄ʰʵʶˎˍʺˊʰ ˁʰʽ 

˃ˇʽˊʱʸˇ˄ˍʰʽ рƳƭ ˋʶ ʵˇˁʽ˃ʰˋˍʽˁˇˏˌ ˋ˖˂ʺ˄ʶˌΦ ɮˉˇˋˍʶʽˊ˗˄ˇˎ˃ʶ όˋˎ˄ʻʺˁʶˌΥ мнм0C, мрƳƛƴύΦ ʆˇ 

ˎ˂ʽˁˈ ʰˎˍˈ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ʴʽʰ ˍʽˌ ʰ˄ʰˁʰ˂˂ʽʷˊʴʶʽʶˌ ˍ˖˄ ˂ʰˁˍˇʲʰˁʾ˂˂˖˄: 

BRAIN HEART INFUSION BROTH: 

ʅʁ 1000ml dH2ʁ ʵʽʰ˂ˏˇ˄ˍʰʽ 37g ˉˊˇʿˈ˄ˍˇˌΣ ʰ˄ʰʵʶˏˇ˄ˍʰʽ ˋʶ ˃ʰʴ˄ʹˍʽˁˈ ʰ˄ʰʵʶˎˍʺˊʰ ˁʰʽ 

˃ˇʽˊʱʸˇ˄ˍʰʽ рƳƭ ˋʶ ʵˇˁʽ˃ʰˋˍʽˁˇˏˌ ˋ˖˂ʺ˄ʶˌ. ɮˉˇˋˍʶʽˊ˗˄ˇˎ˃ʶ όˋˎ˄ʻʺˁʶˌΥ мнм0CΣ мрƳƛƴύΦ ʆˇ 

ˎ˂ʽˁˈ ʰˎˍˈ ̝ ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ʴʽʰ ˍʽˌ ʰ˄ʰˁʰ˂˂ʽʷˊʴʶʽʶˌ ˍ˖˄ ˋˍʶ˂ʶ˔˗˄ [ƛǎǘŜǊƛŀΦ 

BRAIN HEART INFUSION SOFT AGAR: 

ʅ ʁ 1000ml ʻˊʶˉˍʽˁˇˏ ˎ˂ʽˁˇˏ brain heart infusion broth ˉˊˇˋʻʷˍˇˎ˃ʶ 7g agar (0,7% ʱʴʰˊ). 

ɽʽ˗˄ˇˎ˃ʶ ˍˇ ˎ˂ʽˁˈ ʰˎˍˈ ˋʶ ˃ʰʴ˄ʹˍʽˁˈ ʰ˄ʰʵʶˎˍʺˊʰΣ ˃ˇʽˊʱʸˇˎ˃ʶ нлƳƭ ˋʶ ǳƴƛǾŜǊǎŀƭ ˁʰʽ 

ʰˉˇˋˍʶʽˊ˗˄ˇˎ˃ʶ όмнм0CΣ мрƳƛƴύΦ ʆˇ ˎ˂ʽˁˈ ʰˎˍˈ ʻʰ ʶ˃ʲˇ˂ʽʰˋˍʶʾ ˃ʶ ʷ˄ʰ ˋˍʷ˂ʶ˔ˇˌ Listeria ˁ ʰʽ ʻʰ 

ʰˉˇˍʶ˂ʷˋʶʽ ˍʹ˄ ʱ˄˖ ˋˍˇʽʲʱʵʰ ˋˍʰ ˍˊˎʲ˂ʾʰ ˃ʶ ˍˇˎˌ ˂ʰˁˍˇʲʱˁʽ˂˂ˇˎˌΦ 
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ʆʹ˄ ʹ˃ʷˊʰ ˍˇˎ ˉʶʽˊʱ˃ʰˍˇˌΥ 

× ʅ ʁˁʱʻʶ ˃ʶʴʱ˂ˇ ˍˊˎʲ˂ʾˇ Petri (150mm) ʶ˃ʲˇ˂ʽʱʸˇˎ˃ʶ ˃ʶ оl˃ 12 ɻ ʽʰ˒ˇˊʶˍʽˁʱ ˋˍʶ˂ʷ˔ʹ 

˂ʰˁˍˇʲʰˁʾ˂˂˖˄ όʶ˄ʶˊʴˇˉˇʽʹ˃ʷ˄ʶˌ ˁʰ˂˂ʽʷˊʴʶʽʶˌύ ˋʶ ˉˊˇˋʹ˃ʶʽ˖˃ʷ˄ʶˌ ʻʷˋʶʽˌΦ ɮ˒ˇˏ 

ʰˉˇˊˊˇ˒ʹʻʶʾ ˍˇ ʶ˃ʲˈ˂ʽˇΣ ʶˉ˖ʱʸˇˎ˃ʶ h ˄ʰʶˊˈʲʽʰ ʴʽʰ 24 ̠ ˊʶˌ ̀ ˍˇˎˌ от0C.  

× ɳ˃ʲˇ˂ʽʱʸˇˎ˃ʶ ˍʰ ˋˍʶ˂ʷ˔ʹ ˂ʽˋˍʷˊʽʰ ˋʶ ˎʴˊʷˌ ˁʰ˂˂ʽʷˊʴʶʽʶˌ ˍ˖˄ рml brain heart infusion 

broth. ɳˉ˖ʱʸˇˎ˃ʶ ʰʶˊˈʲʽʰ ˋˍˇˎˌ от0C ɹ ʽʰ нп ˗ˊʶˌΦ 

ʆʹ˄ ʶˉˈ˃ʶ˄ʹ ʹ˃ʷˊʰΥ 

× ɽʽ˗˄ˇˎ˃ʶ ˍʰ universal ˃ʶ ˍˇ brain heart infusion soft agar ˁʰʽ ˍʰ ˁˊʰˍʱ˃ʶ ˋʶ 

ˎʵʰˍˈ˂ˇˎˍˊˇ ˋˍˇˎˌ рл0C.  

× ɳ˃ʲˇ˂ʽʱʸˇˎ˃ʶ ˁʱʻʶ universal ˃ʶ лΣоml ʰˉˈ ˍʹ˄ ˇ˂ˇ˄ˏ˔ˍʽʰ ˎʴˊʺ ˁʰ˂˂ʽʷˊʴʶʽʰ Listeria, 

ʰ˄ʰʵʶˏˇˎ˃ʶ ˁʰ˂ʱ ˁʰʽ ʰʵʶʽʱʸˇˎ˃ʶ ˍˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ʰˉʰ˂ʱ ˋˍˇ ˃ʶʴʱ˂ˇ ˍˊˎʲ˂ʾˇ ˃ʶ ˍʰ мн 

ˋˍʶ˂ʷ˔ʹ ˂ʰˁˍˇʲʰˁʾ˂˂˖˄Φ 

× ɳˉ˖ʱʸˇˎ˃ʶ ʰ˄ʰʶˊˈʲʽʰ ʴʽʰ нпh ˁ ʰʽ ˉʰˊʰˍʹˊˇˏ˃ʶ ɹ ʽʰ ˉʰˊˇˎˋʾʰ ʵʽʰˎʴ˗˄ ʸ˖˄˗˄Φ ɱʽʰ ˁʱʻʶ 

ˋˍʷ˂ʶ˔ˇˌ ˂ʰˁˍˇʲʰˁʾ˂˂˖˄ ˁʰʽ ˁʱʻʶ ˋˍʷ˂ʶ˔ˇˌ ListeriaΣ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ н 

ʶˉʰ˄ʰ˂ʺ˕ʶʽˌΦ 

 

ɰΦнΦ ɲɳʇʆɳʄɶ ɾɳɸʁɲʁʅΥ ɲɹɮʋʇʅɶ ʅɳ ɮɱɮʄ όagar well diffusion assay) 

× ʅˍʹ ˃ʷʻˇʵˇ ʰˎˍ,̋ 45ml ʻˊʶˉˍʽˁˇ ˏˎˉˇˋˍˊ˗˃ʰˍˇˌ Brain Heart Infusion (BHI) broth ˃ʶ 

лΣт҈ ʱʴʰˊ ʶ˃ʲˇ˂ʽʰˋ˃ʷ˄ˇˎ ˃ʶ тлл˃l ʰˉ̍ ˁʰ˂˂ʽʷˊʴʶʽʰ нп ˖ˊ˗˄ ʰˉˈ ʷ˄ʰ ˋˍʷ˂ʶ˔ˇˌ L. 

monocytogenes h ˉ˂˗ʻʹˁʰ˄ ˋʶ ˍˊˎʲ˂ʾʰ Petri (150mmύ ˍʰ ˇˉˇʾʰ ˉʶˊʽʶʾ˔ʰ˄ ʶˉʽˋˍˊ˖˃ʷ˄ˇ 

20ml ɦ ʴʰˊ όмΣн҈ύΦ  

× ʆʰ ˍˊˎʲ˂ʾh  ˉʰˊʷ˃ʶʽ˄ʰ˄ м ˗ˊʰ ˋʶ ʻʶˊ˃ˇˁˊʰˋʾʰ ʵ˖˃ʰˍʾˇˎ ˁʰʽ м ˗ˊʰ ˋˍˇˎˌ п0C ʴʽʰ ˄ʰ 

ˉʺ˅ʶʽ ˉ˂ʺˊ˖ˌ ˍˇ ˎˉˈˋˍˊ˖˃ʰ ˁʰʽ ˋˍʹ ˋˎ˄ʷ˔ʶʽʰΣ ˃ʶ ˍʹ ʲˇʺʻʶʽʰ ˒ʶ˂˂ˇˍˊˎˉʹˍʺˊʰΣ 

ˋ˔ʹ˃ʰˍʾˋˍʹˁʰ˄ ˉʱ˄˖ ˋʶ ʰˎˍˈ ˉʹʴʱʵʽʰ ʵʽʰ˃ʷˍˊˇˎ рmm.  

× ɼʰʻʷ˄ʰ ʰˉˈ ʰˎˍʱ ˉ˂ʹˊ˗ʻʹˁʶ ˃ʶ плl˃ ʰˉˈ ˍˇ ˎˉʶˊˁʶʾ˃ʶ˄ˇ ˁʰ˂˂ʽʷˊʴʶʽʰˌ нп ˖ˊ˗˄ όcell 

free supernatants Ґ ˎˉʶˊˁʶʾ˃ʶ˄ʰ ʶ˂ʶˏʻʶˊʰ ˁˎˍˍʱˊ˖˄ύ ʰˉˈ ˁʱʻʶ ˎˉˇ˕ʺ˒ʽˇ ʲʰˁˍʹˊʽʰˁˈ 

ˋˍʷ˂ʶ˔ˇˌΦ ʆʰ ˍˊˎʲ˂ʾh  ˉʰˊʷ˃ʶʽ˄ʰ˄ н ˗ˊʶˌ ˋʶ ʻʶˊ˃ˇˁˊʰˋʾʰ ʵ˖˃ʰˍʾˇˎ ʴʽʰ ˄ʰ ʴʾ˄ʶʽ ʹ 

ʵʽʱ˔ˎˋʹ ˍˇˎ ˎˉʶˊˁʶʾ˃ʶ˄ˇˎ ˁʰʽ ˋˍʹ ˋˎ˄ʷ˔ʶʽʰ ʶˉ˖ʱˋˍʹˁʰ˄ ʰ˄ʰʶˊˈʲʽʰΣ ˋˍˇˎˌ от0C ɹ ʽʰ нп 

˗ˊʶˌΦ  

ɽˈʴ˖ ˍˇˎ ˈˍʽ ʹ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ˃ʷʻˇʵˇˌ ʰ˄ʽ˔˄ʶˏʶʽ ˍʹ˄ ʰ˄ˍʽ˃ʽˁˊˇʲʽʰˁʺ ʵˊʱˋʹ ˋˍˇ ˎˉʶˊˁʶʾ˃ʶ˄ˇ 

ˍʹˌ ˎʴˊʺˌ ˁʰ˂˂ʽʷˊʴʶʽʰˌ ˍˇˎ ʶˁʱˋˍˇˍʶ ˎˉˇ˕ʺ˒ʽˇˎ ʲʰˁˍʹˊʽʰˁˇˏ ˋˍʶ˂ʷ˔ˇˎˌ ˉˊʽ˄ ʰˉˈ ˁʱʻʶ 

ʵˇˁʽ˃ʺ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ʹ ˉʰˊʰˁʱˍ˖ ʵʽʰʵʽˁʰˋʾʰΥ 

× ʂ˂ʶˌ ˇʽ ʲʰˁˍʹˊʽʰˁʷˌ ζʶ˄ʶˊʴˇˉˇʽʹ˃ʷ˄ʶˌ ˁʰ˂˂ʽʷˊʴʶʽʶˌη ˍ˖˄ ˎˉˈ ʶ˅ʷˍʰˋʹ ˋˍʶ˂ʶ˔˗˄ 

ˎˉˇʲ˂ʺʻʹˁʰ˄ ˋʶ ˃ʾʰ ˍʶ˂ʶˎˍʰʾʰ нп˗́ ʹ ʰ˄ʰˁʰ˂˂ʽʷˊʴʶʽʰΦ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰ, нлл˃l ˍʹˌ 

ʶ˄ʶˊʴˇˉˇʽʹ˃ʷ˄ʹˌ ˁʰ˂˂ʽʷˊʴʶʽʰˌ ʶ˃ʲˇ˂ʽʱˋˍʹˁʰ˄ ˋʶ млml ˎʴˊˇˏ ʻˊʶˉˍʽˁˇˏ 

ˎˉˇˋˍˊ˗˃ʰˍˇˌ όMRS broth ʴʽʰ Lactobacillus sppΦύ ˁʰʽ ʶˉ˖ʱˋˍʹˁʰ˄ ˋˍˇˎˌ отČΣ ʴʽʰ нп 

˗ˊʶˌ ˎˉˈ ʰ˄ʰʶˊˈʲʽʶˌ ˋˎ˄ʻʺˁʶˌΦ ɶ ˉʰˊʰ˂ʰʲʺ ˍ˖˄ ˎˉʶˊˁʶʽ˃ʷ˄˖˄ ˍ˖˄ ˁʰ˂˂ʽʶˊʴʶʽ˗˄ ʷʴʽ˄ʶ 

˃ʶ ˒ˎʴˇˁʷ˄ˍˊʹˋʹ ˋˍʰ оллл x g ʴʽʰ мр ˂ʶˉˍʱ ˋˍˇˎˌ нрČΦ ɮˁˇ˂ˇˏʻʹˋʶ ˊˏʻ˃ʽˋʹ ˍˇˎ pH 

ˍ˖˄ ˎˉʶˊˁʶʽ˃ʷ˄˖˄ ˋˍˇ сΣр ˃ʶ ˍʹ ˔ˊʺˋʹ ˎˉʶˊˇ˅ʶʽʵʾˇˎ ˍˇˎ ˄ʰˍˊʾˇˎ όNaOH 4Mύ ˁʰʽ 

ʵʽʺʻʹˋʹ ˃ʶ ʲʰˁˍʹˊʽˇ˂ˇʴʽˁʱ ˒ʾ˂ˍˊʰ ˃ʶ ʵʽʱ˃ʶˍˊˇ ˉˈˊˇˎ лΣнн ˃m (Millipore GRύ ʴʽʰ ˍʹ˄ 

ʰˉˇ˃ʱˁˊˎ˄ˋʹ ˍ˖˄ ˁˎˍˍʱˊ˖˄ ό62). ʆˇ pH ˍ˖˄ ˎˉʶˊˁʶʽ˃ʷ˄˖˄ ˊˎʻ˃ʾˋˍʹˁʶ ˋˍˇ сΣр ˁʰʻˈˍʽ 
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ˇʽ ʶ˄ʶˊʴˇˉˇʽʹ˃ʷ˄ʶˌ ʲʰˁˍʹˊʽʰˁʷˌ ˁʰ˂˂ʽʷˊʴʶʽʶˌΣ ˃ʶˍʱ ˍʹ˄ ˍʶ˂ʶˎˍʰʾʰ ʰ˄ʰˁʰ˂˂ʽʷˊʴʶʽʰΣ 

ʶ˃˒ʱ˄ʽʸʰ˄ ˈ˅ʽ˄ˇ pH 4-пΣрΣ ˂ˈʴ˖ ʸˏ˃˖ˋʹˌ ʴʰ˂ʰˁˍʽˁˇˏ ˇ˅ʷˇˌΣ ˁʰʽ ʰˎˍˈ ʻʰ ˃ˉˇˊˇˏˋʶ ˄ʰ 

ˋˎ˄ˍʶ˂ʷˋʶʽ ˋʶ ˃ʹ ʶˉʽʻˎ˃ʹˍʺ ʰ˄ˍʽ˃ʽˁˊˇʲʽʰˁʺ ʵˊʱˋʹΦ  

ɶ ʰ˄ʾ˔˄ʶˎˋʹ ʰ˄ˍʽ˃ʽˁˊˇʲʽʰˁʺˌ ʵˊʱˋʹˌ ʷʴʽ˄ʶΣ ˈˉ˖ˌ ˁʰʽ ˋˍʹ˄ ˉˊˇʹʴˇˏ˃ʶ˄ʹ ˃ʷʻˇʵˇΣ 

˂ʰ˃ʲʱ˄ˇ˄ˍʰˌ ˎˉˈ˕ʹ ˍʽˌ ʾʵʽʶˌ ˉʰˊʰ˃ʷˍˊˇˎˌΣ ʵʹ˂ʰʵʺ ˍˇ˄ ˋ˔ʹ˃ʰˍʽˋ˃ˈ ʺ ˈ˔ʽ ˅ʶˁʱʻʰˊ˖˄ 

ʵʽʰˎʴ˗˄ ʸ˖˄˗˄ ʴˏˊ˖ ʰˉˈ ˍʰ ʶ˃ʲˇ˂ʽʰˋ˃ʷ˄ʰ ˋʹ˃ʶʾʰ όˉʹʴʰʵʱˁ ʽʰύΦ  

 

ɮʃʁʆɳɽɳʅɾɮʆɮΥ 

ɮΦ ɮʃʁʆɳɽɳʅɾɮʆɮ ɮɿɮʃʆʇʀɶʅ ɽɮɼʆʁɰɮɼɹɽɽʍɿ ʅɳ ʃʄɳɰɹʁʆɹɼɮ ʇʃʁʅʆʄʍɾɮʆɮ 

ɮΦмΦ ʊʍʆʁɱʄɮʊɹɳʅ ɼɮɹ ʃɮʄɮʆɶʄɶʅɶ ʆʄʇɰɽɹʍɿ ɾɳ ʇʃʁʅʆʄʍɾɮʆɮ ɱɽʇɼʁɵɶʅΣ FOS, 

ɹɿʁʇɽɹɿɶʅ ɼɮɹ ɰ ɱɽʇɼɮɿɶʅ 

ʁʽ ʰˁˈ˂ˇˎʻʶˌ ˒˖ˍˇʴˊʰ˒ʾʶˌ ˍˊʰʲʺ˔ˍʹˁʰ˄ тн ˗ˊʶˌ ˃ʶˍʱ ˍˇ˄ ʶ˃ʲˇ˂ʽʰˋ˃ˈ ˍ˖˄ ˍˊˎʲ˂ʾ˖˄ ˃ʶ ˍʰ 

ˉˊˇʲʽˇˍʽˁʱ ˋˍʶ˂ʷ˔ʹΣ ˏˋˍʶˊʰ ʰˉˈ ˍʹ˄ ʶˉ˗h ˋʺ ˍˇˎˌ ˋʶ ˁʰˍʱ˂˂ʹ˂ʶˌ ʰ˄ʰʶˊˈʲʽʶˌ ˋˎ˄ʻʺˁʶˌΣ ˋˍˇ˄ 

ʰ˄ʰʶˊˈʲʽˇ ʻʱ˂ʰ˃ˇ ˍˇˎ ɳˊʴʰˋˍʹˊʾˇˎ ɾʽˁˊˇʲʽˇ˂ˇʴʾʰˌ ˍˇˎ ʋʰˊˇˁˇˉʶʾˇˎ ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎΦ    

 

 

ɳʽˁˈ˄ʰ мΥ ɮ˄ʱˉˍˎ˅ʹ ˍ˖˄ ˋˍʶ˂ʶ˔˗˄ ANLB40, ANLB44, ANLB46, ANLB47, ANLB48, ANLBпфΣ ˋʶ ˎˉˇˋˍˊ˗˃ʰˍʰ 

˃ʶ ˉʹʴʷˌ C ɹ ˂ˎˁˈʸʹΣ ʽ˄ˇˎ˂ʾ˄ʹΣ FOS ˁ ʰʽ ʲ-ʴ˂ˎˁʱ˄ʹΦ  
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ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʴʽʰ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˍ˖˄ ˋˍʶ˂ʶ˔˗˄ !b[.плΣ !b[.ппΣ !b[.псΣ !b[.птΣ !b[.пуΣ 

!b[.пфΣ ˋʶ ˎˉˇˋˍˊ˗˃ʰˍʰ ˃ʶ ˉʹʴʷˌ / ʴ˂ˎˁˈʸʹΣ ʽ˄ˇˎ˂ʾ˄ʹΣ Ch{ ˁʰʽ ʲ-ʴ˂ˎˁʱ˄ʹ ʵʾ˄ˇ˄ˍʰʽ ˋˍˇ˄ 

ʃʾ˄ʰˁʰ м. 

ʃʾ˄ʰˁʰˌ мΥ ɰʰʻ˃ˇ˂ˈʴʹˋʹ ˍʹˌ ʰ˄ʱˉˍˎ˅ʹˌ ˍ˖˄ ˋˍʶ˂ʶ˔˗˄ ANLB40, ANLB44, ANLB46, ANLB47, ANLB48, 

ANLBпфΣ ˋʶ ˎˉˇˋˍˊ˗˃ʰˍʰ ˃ʶ ˉʹʴʷˌ C ɹ ˂ˎˁˈʸʹΣ ʽ˄ˇˎ˂ʾ˄ʹΣ FOS ˁ ʰʽ ʲ-ʴ˂ˎˁʱ˄ʹΦ 

ʅʆɳɽɳʋʁʅ ɱɽʇɼʁɵɶ FOS ɹɿʁʇɽɹɿɶ ɰ-ɱɽʇɼɮɿɶ 

ANLB49 1 1 1 + 

ANLB48 2 2 1 ++ 

ANLB47 2 1 1 + 

ANLB46 2 1 1 + 

ANLB44 2 2 1 ++ 

ANLB40 2 1,5 1 - 

 

ɰʰʻ˃ˇ˂ˇʴˇˏ˃ʶ  ˃ʶ л ˈˍʰ˄ ʵʶ˄ ʰ˄ʰˉˍˏˋˋˇ˄ˍʰʽ ˁʰʻˈ˂ˇˎ ˇʽ ˂ʰˁˍˇʲʱˁʽ˂˂ˇʽΣ ˃ʶ лΣр ˈˍʰ˄ ʷ˔ˇˎ˃ʶ ʶ˂ʱ˔ʽˋˍʹ 

ʰ˄ʱˉˍˎ˅ʺ ˍˇˎˌΣ ˃ʶ м ˋˍʹ˄ ˃ʷˍˊʽʰΣ ˃ʶ мΣр ˋˍʹ˄ ˁʰ˂ʺ ˁʰʽ ˃ʶ н ˋˍʹ˄ ˉˇ˂ˏ ˁʰ˂ʺ ʰ˄ʱˉˍˎ˅ʹΦ ʅˍʹ˄ ʲ-ʴ˂ˎˁʱ˄ʹ 

ʲʰʻ˃ˇ˂ˇʴˇˏ˃ʶ ˃ʶ ς ˈˍʰ˄ ʵʶ˄ ˎˉʱˊ˔ʶʽ ˁʰʻˈ˂ˇˎ ʰ˄ʱˉˍˎ˅ʹΣ ˃ʶ Ҍ ˈˍʰ˄ ʷ˔ˇˎ˃ʶ ˃ʷˍˊʽʰ ʰ˄ʱˉˍˎ˅ʹ ˁʰʽ ˃ʶ ҌҌ 

ˈˍʰ˄ ʹ ʰ˄ʱˉˍˎ˅ʹ ʶʾ˄ʰʽ ˁʰ˂ʺΦ 

 

 

ɳʽˁˈ˄ʰ 2Υ ɮ˄ʱˉˍˎ˅ʹ ˍ˖˄ ˋˍʶ˂ʶ˔˗˄ ANLB1, ANLB2, ANLB6, ANLB9, ANLB10, ANLB11Σ ˋʶ ˎˉˇˋˍˊ˗˃ʰˍʰ ˃ʶ 

ˉʹʴʷˌ C ɹ ˂ˎˁˈʸʹΣ ʽ˄ˇˎ˂ʾ˄ʹΣ FOS ˁ ʰʽ ʲ-ʴ˂ˎˁʱ˄ʹΦ  

ϝʅˍʹ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ˒˖ˍˇʴˊʰ˒ʾʰ ʷ˔ˇˎ˄ ˍˇˉˇʻʶˍʹʻʶʾ ʰ˄ʱˉˇʵʰ ˍʰ ˍˊˎʲ˂ʾʰ ˍʹˌ ʴ˂ˎˁˈʸʹˌ ˁʰʽ ˍ˖˄ FOS. 
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ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʴʽʰ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˍ˖˄ ˋˍʶ˂ʶ˔˗˄ !b[.1, ANLB2, ANLB6, ANLB9, ANLB10, 

ANLB11Σ ˋʶ ˎˉˇˋˍˊ˗˃ʰˍʰ ˃ʶ ˉʹʴʷˌ / ʴ˂ˎˁˈʸʹΣ ʽ˄ˇˎ˂ʾ˄ʹΣ Ch{ ˁʰʽ ʲ-ʴ˂ ˎˁʱ˄ʹ ʵʾ˄ˇ˄ˍʰʽ ˋˍˇ˄ 

ʃʾ˄ʰˁʰ 2. 

ʃʾ˄ʰˁʰˌ нΥ ɰʰʻ˃ˇ˂ˈʴʹˋʹ ˍʹˌ ʰ˄ʱˉˍˎ˅ʹˌ ˍ˖˄ ˋˍʶ˂ʶ˔˗˄ ANLB1, ANLB2, ANLB6, ANLB9, ANLB10, ɮNLB11, 

ˋʶ ˎˉˇˋˍˊ˗˃ʰˍʰ ˃ʶ ˉʹʴʷˌ C ɹ ˂ˎˁˈʸʹΣ ʽ˄ˇˎ˂ʾ˄ʹΣ FOS ˁ ʰʽ ʲ-ʴ˂ˎˁʱ˄ʹΦ 

ʅʆɳɽɳʋʁʅ ɱɽʇɼʁɵɶ FOS ɹɿʁʇɽɹɿɶ ɰ-ɱɽʇɼɮɿɶ 

ANLB11 2 1 1 + 

ANLB10 2 1 1 ++ 

ANLB9 2 1 1 ++ 

ANLB6 1 1 1 + 

ANLB2 1 2 1 - 

ANLB1 2 1 1 ++ 

ɰʰʻ˃ˇ˂ˇʴˇˏ˃ʶ  ˃ʶ л ˈˍʰ˄ ʵʶ˄ ʰ˄ʰˉˍˏˋˋˇ˄ˍʰʽ ˁʰʻˈ˂ˇˎ ˇʽ ˂ʰˁˍˇʲʱˁʽ˂˂ˇʽΣ ˃ʶ лΣр ˈˍʰ˄ ʷ˔ˇˎ˃ʶ ʶ˂ʱ˔ʽˋˍʹ 

ʰ˄ʱˉˍˎ˅ʺ ˍˇˎˌΣ ˃ʶ м ˋˍʹ˄ ˃ʷˍˊʽʰΣ ˃ʶ мΣр ˋˍʹ˄ ˁʰ˂ʺ ˁʰʽ ˃ʶ н ˋˍʹ˄ ˉˇ˂ˏ ˁʰ˂ʺ ʰ˄ʱˉˍˎ˅ʹΦ ʅˍʹ˄ ʲ-ʴ˂ˎˁʱ˄ʹ 

ʲʰʻ˃ˇ˂ˇʴˇˏ˃ʶ ˃ʶ ς ˈˍʰ˄ ʵʶ˄ ˎˉʱˊ˔ʶʽ ˁʰʻˈ˂ˇˎ ʰ˄ʱˉˍˎ˅ʹΣ ˃ʶ Ҍ ˈˍʰ˄ ʷ˔ˇˎ˃ʶ ˃ʷˍˊʽʰ ʰ˄ʱˉˍˎ˅ʹ ˁʰʽ ˃ʶ ҌҌ 

ˈˍʰ˄ ʹ ʰ˄ʱˉˍˎ˅ʹ ʶʾ˄ʰʽ ˁʰ˂ʺ. 

 

ɳʽˁˈ˄ʰ 3Υ ɮ˄ʱˉˍˎ˅ʹ ˍ˖˄ ˋˍʶ˂ʶ˔˗˄ ANLB23, ANLB25, ANLB26, ANLB29, ANLB30, ANLB38Σ ˋʶ ˎˉˇˋˍˊ˗˃ʰˍʰ 

˃ʶ ˉʹʴʷˌ C ɹ ˂ˎˁˈʸʹΣ ʽ˄ˇˎ˂ʾ˄ʹΣ FOS ˁ ʰʽ ʲ-ʴ˂ˎˁʱ˄ʹΦ  

 

ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʴʽʰ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˍ˖˄ ˋˍʶ˂ʶ˔˗˄ !b[.плΣ !b[.ппΣ !b[.псΣ !b[.птΣ !b[.пуΣ 

!b[.пфΣ ˋʶ ˎˉˇˋˍˊ˗˃ʰˍʰ ˃ʶ ˉʹʴʷˌ / ʴ˂ˎˁˈʸʹΣ ʽ˄ˇˎ˂ʾ˄ʹΣ Ch{ ˁʰʽ ʲ-ʴ˂ˎˁʱ˄ʹ ʵʾ˄ˇ˄ˍʰʽ ˋˍˇ˄ 

ʃʾ˄ʰˁʰ 3. 

ʃʾ˄ʰˁʰˌ 3Υ ɰʰʻ˃ˇ˂ˈʴʹˋʹ ˍʹˌ ʰ˄ʱˉˍˎ˅ʹˌ ˍ˖˄ ˋˍʶ˂ʶ˔˗˄ ANLB38, ANLB30, ANLB29, ANLB26, ANLB25, 

ANLB23Σ ˋʶ ˎˉˇˋˍˊ˗˃ʰˍʰ ˃ʶ ˉʹʴʷˌ C ɹ ˂ˎˁˈʸʹΣ ʽ˄ˇˎ˂ʾ˄ʹΣ FOS ˁ ʰʽ ʲ-ʴ˂ˎˁʱ˄ʹΦ 
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ʅʆɳɽɳʋʁʅ ɱɽʇɼʁɵɶ FOS ɹɿʁʇɽɹɿɶ ɰ-ɱɽʇɼɮɿɶ 

ANLB38 1 0,5 0,5 - 

ANLB30 1 1 1 - 

ANLB29 2 1 0,5 + 

ANLB26 2 1 1 + 

ANLB25 2 1 1 + 

ANLB23 1 1,5 1 + 

ʃʾ˄ʰˁʰˌ 3Υ ɰʰʻ˃ˇ˂ˈʴʹˋʹ ˍʹˌ ʰ˄ʱˉˍˎ˅ʹˌ ˍ˖˄ ˋˍʶ˂ʶ˔˗˄ ANLB38, ANLB30, ANLB29, ANLB26, ANLB25, 

ANLB23Σ ˋʶ ˎˉˇˋˍˊ˗˃ʰˍʰ ˃ʶ ˉʹʴʷˌ C ʴ˂ˎˁˈʸʹΣ ʽ˄ˇˎ˂ʾ˄ʹΣ FOS ˁʰʽ ʲ-ʴ˂ˎˁʱ˄ʹΦ ɰʰʻ˃ˇ˂ˇʴˇˏ˃ʶ  ˃ʶ л ˈˍʰ˄ 

ʵʶ˄ ʰ˄ʰˉˍˏˋˋˇ˄ˍʰʽ ˁʰʻˈ˂ˇˎ ˇʽ ˂ʰˁˍˇʲʱˁʽ˂˂ˇʽΣ ˃ʶ лΣр ˈˍʰ˄ ʷ˔ˇˎ˃ʶ ʶ˂ʱ˔ʽˋˍʹ ʰ˄ʱˉˍˎ˅ʺ ˍˇˎˌΣ ˃ʶ м ˋˍʹ˄ 

˃ʷˍˊʽʰΣ ˃ʶ мΣр ˋˍʹ˄ ˁʰ˂ʺ ˁʰʽ ˃ʶ н ˋˍʹ˄ ˉˇ˂ˏ ˁʰ˂ʺ ʰ˄ʱˉˍˎ˅ʹΦ ʅˍʹ˄ ʲ-ʴ˂ˎˁʱ˄ʹ ʲʰʻ˃ˇ˂ˇʴˇˏ˃ʶ ˃ʶ ς ˈˍʰ˄ 

ʵʶ˄ ˎˉʱˊ˔ʶʽ ˁʰʻˈ˂ˇˎ ʰ˄ʱˉˍˎ˅ʹΣ ˃ʶ Ҍ ˈˍʰ˄ ʷ˔ˇˎ˃ʶ ˃ʷˍˊʽʰ ʰ˄ʱˉˍˎ˅ʹ ˁʰʽ ˃ʶ ҌҌ ˈˍʰ˄ ʹ ʰ˄ʱˉˍˎ˅ʹ ʶʾ˄ʰʽ 

ˁʰ˂ʺΦ 

 

ɳʽˁˈ˄ʰ 4Υ ɮ˄ʱˉˍˎ˅ʹ ˍ˖˄ ˋˍʶ˂ʶ˔˗˄ ANLB13, ANLB15, ANLB16, ANLB17, ANLB18, ANLB21Σ ˋʶ ˎˉˇˋˍˊ˗˃ʰˍʰ 

˃ʶ ˉʹʴʷˌ C ɹ ˂ˎˁˈʸʹΣ ʽ˄ˇˎ˂ʾ˄ʹΣ FOS ˁ ʰʽ ʲ-ʴ˂ˎˁʱ˄ʹΦ  

ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʴʽʰ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˍ˖˄ ˋˍʶ˂ʶ˔˗˄ ANLB13, ANLB15, ANLB16, ANLB17, ANLB18, 

ANLB21Σ ˋʶ ˎˉˇˋˍˊ˗˃ʰˍʰ ˃ʶ ˉʹʴʷˌ C ʴ˂ˎˁˈʸʹΣ ʽ˄ˇˎ˂ʾ˄ʹΣ FOS ˁʰʽ ʲ-ʴ˂ˎˁʱ˄ʹ ʵʾ˄ˇ˄ˍʰʽ ˋˍˇ˄ 

ʃʾ˄ʰˁʰ пΦ 

ʃʾ˄ʰˁʰˌ 4Υ ɰʰʻ˃ˇ˂ˈʴʹˋʹ ˍʹˌ ʰ˄ʱˉˍˎ˅ʹˌ ˍ˖˄ ˋˍʶ˂ʶ˔˗˄ ANLB13, ANLB15, ANLB16, ANLB17, ANLB18, 

ANLB21Σ ˋʶ ˎˉˇˋˍˊ˗˃ʰˍʰ ˃ʶ ˉʹʴʷˌ C ɹ ˂ˎˁˈʸʹΣ ʽ˄ˇˎ˂ʾ˄ʹΣ FOS ˁ ʰʽ ʲ-ʴ˂ˎˁʱ˄ʹΦ 

ʅʆɳɽɳʋʁʅ ɱɽʇɼʁɵɶ FOS ɹɿʁʇɽɹɿɶ ɰ-ɱɽʇɼɮɿɶ 

ANLB21 1 1 1 - 

ANLB18 2 1,5 1 - 

ANLB17 2 1,5 1 + 

ANLB16 2 1,5 1 + 
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ANLB15 2 1 1 + 

ANLB13 2 1 1 - 

ɰʰʻ˃ˇ˂ˇʴˇˏ˃ʶ  ˃ʶ л ˈˍʰ˄ ʵʶ˄ ʰ˄ʰˉˍˏˋˋˇ˄ˍʰʽ ˁʰʻˈ˂ˇˎ ˇʽ ˂ʰˁˍˇʲʱˁʽ˂˂ˇʽΣ ˃ʶ лΣр ˈˍʰ˄ ʷ˔ˇˎ˃ʶ ʶ˂ʱ˔ʽˋˍʹ 

ʰ˄ʱˉˍˎ˅ʺ ˍˇˎˌΣ ˃ʶ м ˋˍʹ˄ ˃ʷˍˊʽʰΣ ˃ʶ мΣр ˋˍʹ˄ ˁʰ˂ʺ ˁʰʽ ˃ʶ н ˋˍʹ˄ ˉˇ˂ˏ ˁʰ˂ʺ ʰ˄ʱˉˍˎ˅ʹΦ ʅˍʹ˄ ʲ-ʴ˂ˎˁʱ˄ʹ 

ʲʰʻ˃ˇ˂ˇʴˇˏ˃ʶ ˃ʶ ς ˈˍʰ˄ ʵʶ˄ ˎˉʱˊ˔ʶʽ ˁʰʻˈ˂ˇˎ ʰ˄ʱˉˍˎ˅ʹΣ ˃ʶ Ҍ ˈˍʰ˄ ʷ˔ˇˎ˃ʶ ˃ʷˍˊʽʰ ʰ˄ʱˉˍˎ˅ʹ ˁʰʽ ˃ʶ ҌҌ 

ˈˍʰ˄ ʹ ʰ˄ʱˉˍˎ˅ʹ ʶʾ˄ʰʽ ˁʰ˂ʺΦ 

 

ɳʽˁˈ˄ʰ рΥ ɮ˄ʱˉˍˎ˅ʹ  ˍ˖˄ ˋˍʶ˂ʶ˔˗˄ C58, C51, C50, C45, C44, C39 ˋʶ ˎˉˇˋˍˊ˗˃ʰˍʰ ˃ʶ ˉʹʴʷˌ C ʴ˂ˎˁˈʸʹΣ 

ʽ˄ˇˎ˂ʾ˄ʹΣ FOS ˁ ʰʽ ʲ-ʴ˂ˎˁʱ˄ʹΦ 

 

ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʴʽʰ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˍ˖˄ ˋˍʶ˂ʶ˔˗˄ C58, C51, C50, C45, C44, Cоф ˋʶ ˎˉˇˋˍˊ˗˃ʰˍʰ 

˃ʶ ˉʹʴʷˌ C ɹ ˂ˎˁˈʸʹΣ ʽ˄ˇˎ˂ʾ˄ʹΣ FOS ˁ ʰʽ ʲ-ʴ˂ˎˁʱ˄ʹ ɻ ʾ˄ˇ˄ˍʰ ˋˍˇ˄ ʃʾ˄ʰˁʰ рΦ 

ʃʾ˄ʰˁʰˌ 5Υ ɰʰʻ˃ˇ˂ˈʴʹˋʹ ˍʹˌ ʰ˄ʱˉˍˎ˅ʹˌ ˍ˖˄ ˋˍʶ˂ʶ˔˗˄ C58, C51, C50, C45, C44, C39 ̀ ʶ ˎˉˇˋˍˊ˗˃ʰˍʰ ˃ʶ 

ˉʹʴʷˌ C ɹ ˂ˎˁˈʸʹΣ ʽ˄ˇˎ˂ʾ˄ʹΣ FOS ˁ ʰʽ ʲ-ʴ˂ˎˁʱ˄ʹΦ 

ʅʆɳɽɳʋʁʅ ɱɽʇɼʁɵɶ FOS ɹɿʁʇɽɹɿɶ ɰ-ɱɽʇɼɮɿɶ 

C58 2 1 1 + 

C51 0,5 0,5 0,5 - 

C50 2 2 1 + 

C45 1 1 1 - 

C44 2 1 1 + 

C39 1,5 2 1 + 

ɰʰʻ˃ˇ˂ˇʴˇˏ˃ʶ  ˃ʶ л ˈˍʰ˄ ʵʶ˄ ʰ˄ʰˉˍˏˋˋˇ˄ˍʰʽ ˁʰʻˈ˂ˇˎ ˇʽ ˂ʰˁˍˇʲʱˁʽ˂˂ˇʽΣ ˃ʶ лΣр ˈˍʰ˄ ʷ˔ˇˎ˃ʶ ʶ˂ʱ˔ʽˋˍʹ 

ʰ˄ʱˉˍˎ˅ʺ ˍˇˎˌΣ ˃ʶ м ˋˍʹ˄ ˃ʷˍˊʽʰΣ ˃ʶ мΣр ˋˍʹ˄ ˁʰ˂ʺ ˁʰʽ ˃ʶ н ˋˍʹ˄ ˉˇ˂ˏ ˁʰ˂ʺ ʰ˄ʱˉˍˎ˅ʹΦ ʅˍʹ˄ ʲ-ʴ˂ˎˁʱ˄ʹ 

ʲʰʻ˃ˇ˂ˇʴˇˏ˃ʶ ˃ʶ ς ˈˍʰ˄ ʵʶ˄ ˎˉʱˊ˔ʶʽ ˁʰʻˈ˂ˇˎ ʰ˄ʱˉˍˎ˅ʹΣ ˃ʶ Ҍ ˈˍʰ˄ ʷ˔ˇˎ˃ʶ ˃ʷˍˊʽʰ ʰ˄ʱˉˍˎ˅ʹ ˁʰʽ ˃ʶ ҌҌ 

ˈˍʰ˄ ʹ ʰ˄ʱˉˍˎ˅ʹ ʶʾ˄ʰʽ ˁʰ˂ʺΦ 



[32] 
 

 

ɳʽˁˈ˄ʰ 6Υ ɮ˄ʱˉˍˎ˅ʹ ˍ˖˄ ˋˍʶ˂ʶ˔˗˄ C1, C5, C9, C15, C28, Cон ˋʶ ˎˉˇˋˍˊ˗˃ʰˍʰ ˃ʶ ˉʹʴʷˌ C ʴ˂ˎˁˈʸʹΣ 

ʽ˄ˇˎ˂ʾ˄ʹΣ FOS ˁ ʰʽ ʲ-ʴ˂ˎˁʱ˄ʹΦ  

 

ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʵʽʰ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˍ˖˄ ˋˍʶ˂ʶ˔˗˄ C1, C5, C9, C15, C28, Cон ˋʶ ˎˉˇˋˍˊ˗˃ʰˍʰ ˃ʶ 

ˉʹʴʷˌ C ɹ ˂ˎˁˈʸʹΣ ʽ˄ˇˎ˂ʾ˄ʹΣ FOS ˁ ʰʽ ʲ-ʴ˂ˎˁʱ˄ʹ ɻ ʾ˄ˇ˄ˍʰʽ ˋˍˇ˄ ʃʾ˄ʰˁʰ с. 

ʃʾ˄ʰˁʰˌ 6Υ ɰʰʻ˃ˇ˂ˈʴʹˋʹ ˍʹˌ ʰ˄ʱˉˍˎ˅ʹˌ ˍ˖˄ ˋˍʶ˂ʶ˔˗˄ C1, C5, C9, C15, C28, Cон ˋʶ ˎˉˇˋˍˊ˗˃ʰˍʰ ˃ʶ 

ˉʹʴʷˌ C ɹ ˂ˎˁˈʸʹΣ ʽ˄ˇˎ˂ʾ˄ʹΣ FOS ˁ ʰʽ ʲ-ʴ˂ˎˁʱ˄ʹΦ 

ʅʆɳɽɳʋʁʅ ɱɽʇɼʁɵɶ FOS ɹɿʁʇɽɹɿɶ ɰ-ɱɽʇɼɮɿɶ 

C32 2 1 1 - 

C28 2 1 1 + 

C15 2 1 1 - 

C9 2 1 1 - 

C5 2 1 1 - 

C1 2 1,5 1 - 

ɰʰʻ˃ˇ˂ˇʴˇˏ˃ʶ  ˃ʶ л ˈˍʰ˄ ʵʶ˄ ʰ˄ʰˉˍˏˋˋˇ˄ˍʰʽ ˁʰʻˈ˂ˇˎ ˇʽ ˂ʰˁˍˇʲʱˁʽ˂˂ˇʽΣ ˃ʶ лΣр ˈˍʰ˄ ʷ˔ˇˎ˃ʶ ʶ˂ʱ˔ʽˋˍʹ 

ʰ˄ʱˉˍˎ˅ʺ ˍˇˎˌΣ ˃ʶ м ˋˍʹ˄ ˃ʷˍˊʽʰΣ ˃ʶ мΣр ˋˍʹ˄ ˁʰ˂ʺ ˁʰʽ ˃ʶ н ˋˍʹ˄ ˉˇ˂ˏ ˁʰ˂ʺ ʰ˄ʱˉˍˎ˅ʹΦ ʅˍʹ˄ ʲ-ʴ˂ˎˁʱ˄ʹ 

ʲʰʻ˃ˇ˂ˇʴˇˏ˃ʶ ˃ʶ ς ˈˍʰ˄ ʵʶ˄ ˎˉʱˊ˔ʶʽ ˁʰʻˈ˂ˇˎ ʰ˄ʱˉˍˎ˅ʹΣ ˃ʶ Ҍ ˈˍʰ˄ ʷ˔ˇˎ˃ʶ ˃ʷˍˊʽʰ ʰ˄ʱˉˍˎ˅ʹ ˁʰʽ ˃ʶ ҌҌ 

ˈˍʰ˄ ʹ ʰ˄ʱˉˍˎ˅ʹ ʶʾ˄ʰʽ ˁʰ˂ʺ 



[33] 
 

 

ɳʽˁˈ˄ʰ 7Υ ɮ˄ʱˉˍˎ˅ʹ ˍ˖˄ ˋˍʶ˂ʶ˔˗˄ GG, C59, C68, C70, C72, C74 ˋʶ ˎˉˇˋˍˊ˗˃ʰˍʰ ˃ʶ ˉʹʴʷˌ C ʴ˂ˎˁˈʸʹΣ 

ʽ˄ˇˎ˂ʾ˄ʹΣ FOS ˁ ʰʽ ʲ-ʴ˂ˎˁʱ˄ʹ 

 

ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʴʽʰ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˍ˖˄ ˋˍʶ˂ʶ˔˗˄ ˋˍʶ˂ʶ˔˗˄ GG, C59, C68, C70, C72, Cтп ˋʶ 

ˎˉˇˋˍˊ˗˃ʰˍʰ ˃ʶ ˉʹʴʷˌ / ʴ˂ˎˁˈʸʹΣ ʽ˄ˇˎ˂ʾ˄ʹΣ Ch{ ˁʰʽ ʲ-ʴ˂ˎˁʱ˄ʹ ʵʾ˄ˇ˄ˍʰʽ ˋˍˇ˄ ʃʾ˄ʰˁʰ тΦ 

ʃʾ˄ʰˁʰˌ тΥ ɰʰʻ˃ˇ˂ˈʴʹˋʹ ̱ ʹˌ ʰ˄ʱˉˍˎ˅ʹˌ ˍ˖˄ ˋˍʶ˂ʶ˔˗˄ GG, C59, C68, C70, C72, Cтп ˋʶ ˎˉˇˋˍˊ˗˃ʰˍʰ ˃ʶ 

ˉʹʴʷˌ C ɹ ˂ˎˁˈʸʹΣ ʽ˄ˇˎ˂ʾ˄ʹΣ FOS ˁ ʰʽ ʲ-ʴ˂ˎˁʱ˄ʹΦ 

ʅʆɳɽɳʋʁʅ ɱɽʇɼʁɵɶ FOS ɹɿʁʇɽɹɿɶ ɰ-ɱɽʇɼɮɿɶ 

GG 2 1 1 + 

C74 1,5 1 1 - 

C72 1,5 1 1 + 

C70 2 2 2 + 

C68 2 2 2 ++ 

C59 1,5 2 1 - 

ɰʰʻ˃ˇ˂ˇʴˇˏ˃ʶ  ˃ʶ л ˈˍʰ˄ ʵʶ˄ ʰ˄ʰˉˍˏˋˋˇ˄ˍʰʽ ˁʰʻˈ˂ˇˎ ˇʽ ˂ʰˁˍˇʲʱˁʽ˂˂ˇʽΣ ˃ʶ лΣр ˈˍʰ˄ ʷ˔ˇˎ˃ʶ ʶ˂ʱ˔ʽˋˍʹ 

ʰ˄ʱˉˍˎ˅ʺ ˍˇˎˌΣ ˃ʶ м ˋˍʹ˄ ˃ʷˍˊʽʰΣ ˃ʶ мΣр ˋˍʹ˄ ˁʰ˂ʺ ˁʰʽ ˃ʶ н ˋˍʹ˄ ˉˇ˂ˏ ˁʰ˂ʺ ʰ˄ʱˉˍˎ˅ʹΦ ʅˍʹ˄ ʲ-ʴ˂ˎˁʱ˄ʹ 

ʲʰʻ˃ˇ˂ˇʴˇˏ˃ʶ ˃ʶ ς ˈˍʰ˄ ʵʶ˄ ˎˉʱˊ˔ʶʽ ˁʰʻˈ˂ˇˎ ʰ˄ʱˉˍˎ˅ʹΣ ˃ʶ Ҍ ˈˍʰ˄ ʷ˔ˇˎ˃ʶ ˃ʷˍˊʽʰ ʰ˄ʱˉˍˎ˅ʹ ˁʰʽ ˃ʶ ҌҌ 

ˈˍʰ˄ ʹ ʰ˄ʱˉˍˎ˅ʹ ʶʾ˄ʰʽ ˁʰ˂ʺΦ 

 



[34] 
 

 

ɳʽˁˈ˄ʰ уΥ ɮ˄ʱˉˍˎ˅ʹ ˍ˖˄ ˋˍʶ˂ʶ˔˗˄ ANLB51, ANLB52, DSMнллтф ˋʶ ˎˉˇˋˍˊ˗˃ʰˍʰ ˃ʶ ˉʹʴʷˌ C ʴ˂ˎˁˈʸʹΣ 

ʽ˄ˇˎ˂ʾ˄ʹΣ FOS ˁ ʰʽ ʲ-ʴ˂ˎˁʱ˄ʹΦ  

 

ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʴʽʰ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˍ˖˄ ˋˍʶ˂ʶ˔˗˄ ANLB51, ANLB52, DSMнллтф ˋʶ 

ˎˉˇˋˍˊ˗˃ʰˍʰ ˃ʶ ˉʹʴʷˌ / ʴ˂ˎˁˈʸʹΣ ʽ˄ˇˎ˂ʾ˄ʹΣ Ch{ ˁʰʽ ʲ-ʴ˂ˎˁʱ˄ʹ ʵʾ˄ˇ˄ˍʰʽ ˋˍˇ˄ ʃʾ˄ʰˁʰ уΦ 

ʃʾ˄ʰˁʰˌ уΥ ɰʰʻ˃ˇ˂ˈʴʹˋʹ ˍʹˌ ʰ˄ʱˉˍˎ˅ʹˌ ˍ˖˄ ˋˍʶ˂ʶ˔˗˄ ANLB51, ANLB52, DSMнллтф ˋʶ ˎˉˇˋˍˊ˗˃ʰˍʰ ˃ʶ 

ˉʹʴʷˌ C ɹ ˂ˎˁˈʸʹΣ ʽ˄ˇˎ˂ʾ˄ʹΣ FOS ˁ ʰʽ ʲ-ʴ˂ˎˁʱ˄ʹΦ 

ʅʆɳɽɳʋʁʅ ɱɽʇɼʁɵɶ FOS ɹɿʁʇɽɹɿɶ ɰ-ɱɽʇɼɮɿɶ 

ANLB52 2 1,5 1 ++ 

ANLB51 2 1 1 ++ 

DSM2 (control) 1 1 0,5 + 

ɰʰʻ˃ˇ˂ˇʴˇˏ˃ʶ  ˃ʶ л ˈˍʰ˄ ʵʶ˄ ʰ˄ʰˉˍˏˋˋˇ˄ˍʰʽ ˁʰʻˈ˂ˇˎ ˇʽ ˂ʰˁˍˇʲʱˁʽ˂˂ˇʽΣ ˃ʶ лΣр ˈˍʰ˄ ʷ˔ˇˎ˃ʶ ʶ˂ʱ˔ʽˋˍʹ 

ʰ˄ʱˉˍˎ˅ʺ ˍˇˎˌΣ ˃ʶ м ˋˍʹ˄ ˃ʷˍˊʽʰΣ ˃ʶ мΣр ˋˍʹ˄ ˁʰ˂ʺ ˁʰʽ ˃ʶ н ˋˍʹ˄ ˉˇ˂ˏ ˁʰ˂ʺ ʰ˄ʱˉˍˎ˅ʹΦ ʅˍʹ˄ ʲ-ʴ˂ˎˁʱ˄ʹ 

ʲʰʻ˃ˇ˂ˇʴˇˏ˃ʶ ˃ʶ ς ˈˍʰ˄ ʵʶ˄ ˎˉʱˊ˔ʶʽ ˁʰʻˈ˂ˇˎ ʰ˄ʱˉˍˎ˅ʹΣ ˃ʶ Ҍ ˈˍʰ˄ ʷ˔ˇˎ˃ʶ ˃ʷˍˊʽʰ ʰ˄ʱˉˍˎ˅ʹ ˁʰʽ ˃ʶ ҌҌ 

ˈˍʰ˄ ʹ ʰ˄ʱˉˍˎ˅ʹ ʶʾ˄ʰʽ ˁʰ˂ʺΦ 

 

 

 

 

  

 



[35] 
 

ɮΦн ʊʍʆʁɱʄɮʊɹɳʅ ʆʍɿ ʆʄʇɰɽɹʍɿ ɾɳ ʇʃʁʅʆʄʍɾɮ ɰ ɱɽʇɼɮɿɶ ʅɳ ɾɳɱɳɿɸʇʅɶ 

 

ɳʽˁˈ˄ʰ 9: ɮ˄ʱˉˍˎ˅ʹ ɽʰˁˍˇʲʰˁʾ˂˂˖˄Υ GG C59 C68 C70 C72 C74 ̀ ʶ ʻˊʶˉˍʽˁˈ ˎ˂ʽˁˈ ˃ʶ ˉʹʴʺ ʱ˄ʻˊʰˁʰ ˍʹ ʲ-ʴ˂ˎˁʱ˄ʹΣ 

 



[36] 
 

 

ɳʽˁˈ˄ʰ 10: ɮ˄ʱˉˍˎ˅ʹ ɽˋˁˍˇʲʰˁʾ˂˂˖˄ : ANLB52 DSM20079 ANLB51 ̀ ʶ ʻˊʶˉˍʽˁˈ ˎ˂ʽˁˈ ˃ʶ ˉʹʴʺ ʱ˄ʻˊʰˁʰ ˍʹ ʲ-ʴ˂ˎˁʱ˄ʹΣ 

 

 

ɳʽˁˈ˄ʰ 11: ɮ˄ʱˉˍˎ˅ʹ ɽˋˁˍˇʲʰˁʾ˂˂˖ :˄ C58 C51 C50 C45 C44 C39 ̀ ʶ ʻˊʶˉˍʽˁˈ ˎ˂ʽˁˈ ˃ʶ ˉʹʴʺ ʱ˄ʻˊʰˁʰ ˍʹ ʲ-ʴ˂ˎˁʱ˄ʹ 

 



[37] 
 

 

ɳʽˁˈ˄ʰ 12: ɮ˄ʱˉˍˎ˅ʹ ɽˋˁˍˇʲʰˁʾ˂˂˖˄: C1 C5 C9 C15 C28 C32 ̀ ʶ ʻˊʶˉˍʽˁˈ ˎ˂ʽˁˈ ˃ʶ ˉʹʴʺ ʱ˄ʻˊʰˁʰ ˍʹ ʲ-ʴ˂ˎˁʱ˄ ́

 

 

ɳʽˁˈ˄ʰ 13: ɮ˄ʱˉˍˎ˅ʹ ɽˋˁˍˇʲʰˁʾ˂˂˖˄ : ANLB40 ANLB44 ANLB46 ANLB47 ANLB48 ANLB49 ̀ ʶ ʻˊʶˉˍʽˁˈ ˎ˂ʽˁˈ ˃ʶ ˉʹʴʺ ʱ˄ʻˊʰˁʰ ˍʹ 
-̡ʴ˂ˎˁʱ˄ʹ 



[38] 
 

 

ɳʽˁˈ˄ʰ 14: ɮ˄ʱˉˍˎ˅ʹ ɽˋˁˍˇʲʰˁʾ˂˂˖˄:ANLB1 ANLB2 ANLB6 ANLB9 ANLB10 ANLB11 ˋʶ ʻˊʶˉˍʽˁˈ ˎ˂ʽˁˈ ˃ʶ ˉʹʴʺ ʱ˄ʻˊʰˁʰ ˍʹ ʲ-
ʴ˂ˎˁʱ˄ʹ 

 

 

ɳʽˁˈ˄ʰ 15: ɮ˄ʱˉˍˎ˅ʹ ɽˋˁˍˇʲʰˁʾ˂˂˖˄ : ANLB13 ANLB15 ANLB16 ANLB17 ANLB18 ANLB21 ̀ ʶ ʻˊʶˉˍʽˁˈ ˎ˂ʽˁˈ ˃ʶ ˉʹʴʺ ʱ˄ʻˊʰˁʰ ˍʹ 
-̡ʴ˂ˎˁʱ˄ʹ 



[39] 
 

 

 

ɳʽˁˈ˄ʰ 16: ɮ˄ʱˉˍˎ˅ʹ ɽˋˁˍˇʲʰˁʾ˂˂˖˄: ANLB23 ANLB25 ANLB26 ANLB29 ANLB30 ANLB38 ̀ ʶ ʻˊʶˉˍʽˁˈ ˎ˂ʽˁˈ ˃ʶ ˉʹʴʺ ʱ˄ʻˊʰˁʰ ˍʹ 
-̡ʴ˂ˎˁʱ˄ʹ 

 

ɰΦɳɽɳɱʋʁʅ ɮɿʆɹɽɹʅʆɳʄɹɮɼɶʅ ɲʄɮʅɶʅ 

ɰΦмΦ ʃˊ˗ˍʹ ˃ʷʻˇʵˇˌ ʶ˂ʷʴ˔ˇˎ ʰ˄ˍʽ˂ʽˋˍʶˊʽʰˁʺˌ ʵˊʱˋʹˌ-ɳ˃ʲˇ˂ʽʰˋ˃ˈˌ ˋʶ ˍˊˎʲ˂ʾʰ ˃ ʶ ˍʹ ˃ʷʻˇʵˇ 

SPOT INOCULATION: ʊ˖ˍˇʴˊʰ˒ʾʶˌ ˍˊˎʲ˂ʾ˖˄-ʃʰˊʰˍʺˊʹˋʹ 

ʁʽ ˒˖ˍˇʴˊʰ˒ʾʶˌ ˍˊʰʲʺ˔ˍʹˁʰ˄ ˃ˉˊˇˌ ˁʰʽ ˉʾˋ˖ ʴʽʰ ˍˇ ʾʵʽˇ ˍˊˎʲ˂ʾˇ ˃ʶˍʱ ʰˉˈ нп˖ˊʹ ʶˉ˗ʰˋʺ 

ˍˇˎˌΣ ˋˍˇˎˌ отČ ˋˍˇ˄ ʰ˄ʰʶˊˈʲʽˇ ʻʱ˂ʰ˃ˇ ˍˇˎ ɳˊʴʰˋˍʹˊʾˇˎ ɾʽˁˊˇʲʽˇ˂ˇʴʾʰˌ ˍˇˎ ʋʰˊˇˁˇˉʶʾˇˎ 

ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎΦ 



[40] 
 

 

ɳʽˁˈ˄ʰ мтΥ ɮ˄ʾ˔˄ʶˎˋʹ ˉʽʻʰ˄ʺˌ ʰ˄ˍʽ˂ʽˋˍʶˊʽʰˁʺˌ ʵˊʱˋʹˌ ˍ˖˄ ˋˍʶ˂ʶ˔˗˄ ˂ʰˁˍˇʲʰˁʾ˂˂˖˄ C1 C9 C15 C28 C32 C44 C45 C50 C51 
DSMнллтфΣ ʷ˄ʰ˄ˍʽ ˍˇˎ ˋˍʶ˂ʷ˔ˇˎˌ Listeria monocytogenes PLп ˃ʶ ˍʹ˄ ˃ʷʻˇʵˇ άspot inoculationέΦ 

 



[41] 
 

 

ɳʽˁˈ˄ʰ 18: ɮ˄ʾ˔˄ʶˎˋʹ ˉʽʻʰ˄ʺˌ ʰ˄ˍʽ˂ʽˋˍʶˊʽʰˁʺˌ ʵˊʱˋʹˌ ˍ˖˄ ˋˍʶ˂ʶ˔˗˄ ˂ʰˁˍˇʲʰˁʾ˂˂˖˄ C1 C9 C15 C28 C32 C44 C45 C50 C51 
DSMнллтфΣ ʷ˄ʰ˄ˍʽ ˍˇˎ ˋˍʶ˂ʷ˔ˇˎˌ Listeria monocytogenes Scott A ˃ ʶ ˍʹ˄ ˃ʷʻˇʵˇ άspot inoculationέΦ 



[42] 
 

 

ɳʽˁˈ˄ʰ 19: ɮ˄ʾ˔˄ʶˎˋʹ ˉʽʻʰ˄ʺˌ ʰ˄ˍʽ˂ʽˋˍʶˊʽʰˁʺˌ ʵˊʱˋʹˌ ˍ˖˄ ˋˍʶ˂ʶ˔˗˄ ˂ʰˁˍˇʲʰˁʾ˂˂˖˄ C1 C9 C15 C28 C32 C44 C45 C50 C51 
DSMнллтфΣ ʷ˄ʰ˄ˍʽ ˍˇˎ ˋˍʶ˂ʷ˔ˇˎˌ Listeria monocytogenes PL2 ˃ ʶ ˍʹ˄ ˃ʷʻˇʵˇ άspot inoculationέΦ 



[43] 
 

 

ɳʽˁˈ˄ʰ 20: ɮ˄ʾ˔˄ʶˎˋʹ ˉʽʻʰ˄ʺˌ ʰ˄ˍʽ˂ʽˋˍʶˊʽʰˁʺˌ ʵˊʱˋʹˌ ˍ˖˄ ˋˍʶ˂ʶ˔˗˄ ˂ʰˁˍˇʲʰˁʾ˂˂˖˄ C1 C9 C15 C28 C32 C44 C45 C50 C51 
DSMнллтфΣ ʷ˄ʰ˄ˍʽ ˍˇˎ ˋˍʶ˂ʷ˔ˇˎˌ Listeria monocytogenes PLммɰ ˃ ʶ ˍʹ˄ ˃ʷʻˇʵˇ άspot inoculationέΦ 



[44] 
 

 

ɳʽˁˈ˄ʰ 21: ɮ˄ʾ˔˄ʶˎˋʹ ˉʽʻʰ˄ʺˌ ʰ˄ˍʽ˂ʽˋˍʶˊʽʰˁʺˌ ʵˊʱˋʹˌ ˍ˖˄ ˋˍʶ˂ʶ˔˗˄ ˂ʰˁˍˇʲʰˁʾ˂˂˖˄ C1 C9 C15 C28 C32 C44 C45 C50 C51 
DSMнллтфΣ ʷ˄ʰ˄ˍʽ ˍˇˎ ˋˍʶ˂ʷ˔ˇˎˌ Listeria monocytogenes PL13 ˃ ʶ ˍʹ˄ ˃ʷʻˇʵˇ άspot inoculationέΦ 



[45] 
 

 

ɳʽˁˈ˄ʰ 22: ɮ˄ʾ˔˄ʶˎˋʹ ˉʽʻʰ˄ʺˌ ʰ˄ˍʽ˂ʽˋˍʶˊʽʰˁʺˌ ʵˊʱˋʹˌ ˍ˖˄ ˋˍʶ˂ʶ˔˗˄ ˂ʰˁˍˇʲʰˁʾ˂˂˖˄ C1 C9 C15 C28 C32 C44 C45 C50 C51 
DSMнллтфΣ ʷ˄ʰ˄ˍʽ ˍˇˎ ˋˍʶ˂ʷ˔ˇˎˌ Listeria monocytogenes PL1 ˃ ʶ ˍʹ˄ ˃ʷʻˇʵˇ άspot inoculationέΦ 

ɲʶ˄ ˉʰˊʰˍʹˊʺʻʹˁʶ ˋ˔ʹ˃ʰˍʽˋ˃ˈˌ ˅ʶˁʱʻʰˊ˖˄ ʵʽʰˎʴ˗˄ ʸ˖˄˗˄ ʴˏˊ˖ ʰˉˈ ˁʰ˄ʷ˄ʰ ʶ˃ʲˇ˂ʽʰˋ˃ʷ˄ˇ ˋʹ˃ʶʾˇΦ  
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ɰΦнΦ ɲʶˏˍʶˊʹ ˃ʷʻˇʵˇˌ ʶ˂ʷʴ˔ˇˎ ʰ˄ˍʽ˂ʽˋˍʶˊʽʰˁʺˌ ʵˊʱˋʹˌ-ɲʽʱ˔ˎˋʹ ˋʶ ʱʴʰˊ όŀƎŀǊ ǿŜƭƭ ŘƛŦŦǳǎƛƻƴ ŀǎǎŀȅύΥ 

ʊ˖ˍˇʴˊʰ˒ʾʶˌ ˍˊˎʲ˂ʾ˖˄-ʃʰˊʰˍʺˊʹˋʹ 

 

 

ɳʽˁˈ˄ʰ ноΥ ʊ˖ˍˇʴˊʰ˒ʾʰ ˍˊˎʲ˂ʾˇˎ ˉˊʽ˄ ˍˇ˄ ˋ˔ʹ˃ʰˍʽˋ˃ˈ ˉʹʴʰʵʽ˗˄ ˃ʶ ˍʹ ˔ˊʺˋʹ ˒ʶ˂˂ˇˍˊˎˉʹˍʺˊʰ ˁʰʽ ˉˊʽ˄ ˍʹ ʵʽʱ˔ˎˋʹ ˍʹˌ 
ʲʰˁˍʹˊʽˇˋˏ˄ʹˌΦ 

 

ʁʽ hˁˈ˂ˇˎʻʶˌ ˒˖ˍˇʴˊʰ˒ʾʶˌ ˍˊʰʲʺ˔ˍʹˁʰ˄ ˃ʶˍʱ ʰˉˈ нп˖ˊʹ ʶˉ˗ʰˋʺ ˍ˖˄ ˍˊˎʲ˂ʾ˖˄Σ ˋˍˇˎˌ отČ 

ˋˍˇ˄ ʰ˄ʰʶˊˈʲʽˇ ʻʱ˂ʰ˃ˇ ˍˇˎ ɳˊʴʰˋˍʹˊʾˇˎ ɾʽˁˊˇʲʽˇ˂ˇʴʾʰˌ ˍˇˎ ʋʰˊˇˁˇˉʶʾˇˎ ʃʰ˄ʶˉʽˋˍʹ˃ʾˇˎ, 

ʰ˒ˇˏ ˉˊˇʹʴʺʻʹˁʶ ˇ ˋ˔ʹ˃ʰˍʽˋ˃ˈ ̩ˉʹʴʰʵʽ˗˄ ˃ʶ ˍʹ ˔ˊʺˋʹ ˒ʶ˂˂ˇˍˊˎˉʹˍʺˊʰ. ɱʽʰ ˁʱʻʶ ˍˊˎʲ˂ʾˇ 

ό˃ʶ м ˋˍʷ˂ʶ˔ˇˌ ˂̔ ˋˍʷˊʽʰ ˁʰʽ мн ˋˍʶ˂ʷ˔ʹ ˂ʰˁˍˇʲʰˁʾ˂˂˖˄ύΣ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ ʵˏˇ ʶˉʰ˄ʰ˂ʺ˕ʶʽˌ 

όʵˇˁʽ˃ʺ ɮ ˁʰʽ ʵˇˁʽ˃ʺ ɰύ ˃ʶ ˋˁˇˉˈ ˍˇ˄ ʶˉʰ˄ʷ˂ʶʴ˔ˇ ˍ˖˄ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ˁʰʽ ˍʹ˄ ʰˉˇ˒ˎʴʺ 

ˋ˒ʱ˂˃ʰˍˇˌ ˂ˈʴ˖ ˉʽʻʰ˄ˇˏˌ ˃ˈ˂ˎ˄ˋʹˌΦ 
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ɳʽˁˈ˄ʰ нпΥ ɾʶ˂ʷˍʹ ˍʹˌ ʰ˄ˍʽ˂ʽˋˍʶˊʽʰˁʺˌ ʵˊʱˋʹˌ ˍ˖˄ ˋˍʶ˂ʶ˔˗˄ ˂ʰˁˍˇʲʰˁʾ˂˂˖˄ C72 Cтп ɮн A16 A17 A18 

A21 A23 A40 A44 A45 A48 ʷ˄ʰ˄ˍʽ ˍˇˎ ˋˍʶ˂ʷ˔ˇˎˌ Listeria monocytogenes DSM 12464 (control)  

ʶˉʰ˄ʰ˂ʺ˕ʶʽˌ ɮ,B. 

   

ɳʽˁˈ˄ʰ 25: ɾʶ˂ʷˍʹ ˍʹˌ ʰ˄ˍʽ˂ʽˋˍʶˊʽʰˁʺˌ ʵˊʱˋʹˌ ˍ˖˄ ˋˍʶ˂ʶ˔˗˄ ˂ʰˁˍˇʲʰˁʾ˂˂˖˄ Aм ɮн A6 A9 A10 A11 A13 

A15 A16 A17 A18 DSM20079 ʷ˄ʰ˄ˍʽ ˍˇˎ ˋˍʶ˂ʷ˔ˇˎˌ Listeria monocytogenes DSM 12464 (control) 

ʶˉʰ˄ʰ˂ʺ˕ʶʽˌ ɮΣɰΦ 



[48] 
 

  

ɳʽˁˈ˄ʰ 26: ɾʶ˂ʷˍʹ ˍʹˌ ʰ˄ˍʽ˂ʽˋˍʶˊʽʰˁʺˌ ʵˊʱˋʹˌ ˍ˖˄ ˋˍʶ˂ʶ˔˗˄ ˂ʰˁˍˇʲʰˁʾ˂˂˖˄ C50 A29 A30 A38 A40 A44 

A46 A47 A48 A49 A51 DSM20079 ʷ˄ʰ˄ˍʽ ˍˇˎ ˋˍʶ˂ʷ˔ˇˎˌ Listeria monocytogenes DSM 12464 (control) 

ʶˉʰ˄ʰ˂ʺ˕ʶʽˌ ɮΣɰΦ 

 

ɳʽˁˈ˄ʰ 27: ɾʶ˂ʷˍʹ ˍʹˌ ʰ˄ˍʽ˂ʽˋˍʶˊʽʰˁʺˌ ʵˊʱˋʹˌ ˍ˖˄ ˋˍʶ˂ʶ˔˗˄ ˂ʰˁˍˇʲʰˁʾ˂˂˖˄ A21 A23 A25 A26 C1 C9 

C15 C28 C32 C44 C45 DSM20079 ʷ˄ʰ˄ˍʽ ˍˇˎ ˋˍʶ˂ʷ˔ˇˎˌ Listeria monocytogenes DSM 12464 (control) 

ʶˉʰ˄ʰ˂ʺ˕ʶʽˌ ɮΣɰΦ 

 



[49] 
 

 

ɳʽˁˈ˄ʰ 28: ɾʶ˂ʷˍʹ ˍʹˌ ʰ˄ˍʽ˂ʽˋˍʶˊʽʰˁʺˌ ʵˊʱˋʹˌ ˍ˖˄ ˋˍʶ˂ʶ˔˗˄ ˂ʰˁˍˇʲʰˁʾ˂˂˖˄ C1 C5 C15 C28 C39 C44 C45 

C50 C59 C68 C70 DSM20079 ʷ˄ʰ˄ˍʽ ˍˇˎ ˋˍʶ˂ʷ˔ˇˎˌ Listeria monocytogenes DSM 12464 (control) 

ʶˉʰ˄ʰ˂ʺ˕ʶʽˌ ɮ,ɰ.  

  

ɳʽˁˈ˄ʰ 29: ɾʶ˂ʷˍʹ ˍʹˌ ʰ˄ˍʽ˂ʽˋˍʶˊʽʰˁʺˌ ʵˊʱˋʹˌ ˍ˖˄ ˋˍʶ˂ʶ˔˗˄ ˂ʰˁˍˇʲʰˁʾ˂˂˖˄ A52 C5 C39 C51 C58 C59 

C68 C70 C72 C74 GG DSM20079 ʷ˄ʰ˄ˍʽ ˍˇˎ ˋˍʶ˂ʷ˔ˇˎˌ Listeria monocytogenes DSM 12464 (control) 

ʶˉʰ˄ʰ˂ʺ˕ʶʽˌ ɮ,ɰ. 

 

ʁʽ ʶʽˁˈ˄ʶˌ ˈ˂˖˄ ˍ˖˄ ˍˊˎʲ˂ʾ˖˄ ʶʾ˄ʰʽ ʾʵʽʶˌ ʴʽʰ ˁʱʻʶ ˋˎ˄ʵˎʰˋ˃ˈ ˋˍʶ˂ʷ˔ˇˎˌ ˂̔ ˋˍʷˊʽʰ ˃ʶ 

˂h ˁˍˇʲʰˁʾ˂˂˖˄Φ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰ ʵʶ˄ ˋ˔ʹ˃ʰˍʾˋˍʹˁʶ ˁʰ˃ʾʰ ʵʽʰˎʴʺ ʸ˗˄ʹ ʴˏˊ˖ ʰˉˈ ˁʰ˄ʷ˄ʰ 

ˉʹʴʰʵʱˁʽΦ 



[50] 
 

ɳʽˁˈ˄ʰ 30: ɾʶ˂ʷˍʹ ̱ ʹˌ ʰ˄ˍʽ˂ʽˋˍʶˊʽʰˁʺˌ ʵˊʱˋʹˌ ̱ ˖˄ ˋˍʶ˂ʶ˔˗˄ ˂ ʰˁˍˇʲʰˁʾ˂˂˖˄ A1 ɮ2 A6 A9 A10 A11 A13 
A15 A16 A17 A18 A21 A23 A25 A26 A29 A30 A38 A40 A44 A45 A46 A47 A48 A49 A51 A52 C1 C5 C9 C15 
C28 C32 C39 C44 C45 C50 C51 C58 C59 C68 C70 C72 C74 GG DSM20079, ̫ ˄ʰ˄ˍʽ ˍˇˎ ˋˍʶ˂ʷ˔ˇˎˌ Listeria 
monocytogenes FL78, ɮ ʁ ˉʰ˄ʱ˂ʹ˕ʹ. 

 



[51] 
 

ɳʽˁˈ˄ʰ 31: ɾʶ˂ʷˍʹ ̱ ʹˌ ʰ˄ˍʽ˂ʽˋˍʶˊʽʰˁʺˌ ʵˊʱˋʹˌ ̱ ˖˄ ˋˍʶ˂ʶ˔˗˄ ˂ ʰˁˍˇʲʰˁʾ˂˂˖˄ A1 ɮ2 A6 A9 A10 A11 A13 
A15 A16 A17 A18 A21 A23 A25 A26 A29 A30 A38 A40 A44 A45 A46 A47 A48 A49 A51 A52 C1 C5 C9 C15 
C28 C32 C39 C44 C45 C50 C51 C58 C59 C68 C70 C72 C74 GG DSM20079, ̫ ˄h˄ˍʽ ˍˇˎ ˋˍʶ˂ʷ˔ˇˎˌ Listeria 
monocytogenes FL78, B ʁ ˉʰ˄ʱ˂ʹ˕ʹ. 

 



[52] 
 

ɳʽˁˈ˄ʰ 32: ɾʶ˂ʷˍʹ ̱ ʹˌ ʰ˄ˍʽ˂ʽˋˍʶˊʽʰˁʺˌ ʵˊʱˋʹˌ ̱ ˖˄ ˋˍʶ˂ʶ˔˗˄ ˂ ʰˁˍˇʲʰˁʾ˂˂˖˄ A1 ɮ2 A6 A9 A10 A11 A13 
A15 A16 A17 A18 A21 A23 A25 A26 A29 A30 A38 A40 A44 A45 A46 A47 A48 A49 A51 A52 C1 C5 C9 C15 
C28 C32 C39 C44 C45 C50 C51 C58 C59 C68 C70 C72 C74 GG DSM20079, ̫ ˄ʰ˄ˍʽ ˍˇˎ ˋˍʶ˂ʷ˔ˇˎˌ Listeria 
monocytogenes PL11, ɮ ʁ ˉʰ˄ʱ˂ʹ˕ʹ. 

 



[53] 
 

 

ɳʽˁˈ˄ʰ 33: ɾʶ˂ʷˍʹ ̱ ʹˌ ʰ˄ˍʽ˂ʽˋˍʶˊʽʰˁʺˌ ʵˊʱˋʹˌ ̱ ˖˄ ˋˍʶ˂ʶ˔˗˄ ˂ ʰˁˍˇʲʰˁʾ˂˂˖˄ A1 ɮ2 A6 A9 A10 A11 A13 
A15 A16 A17 A18 A21 A23 A25 A26 A29 A30 A38 A40 A44 A45 A46 A47 A48 A49 A51 A52 C1 C5 C9 C15 
C28 C32 C39 C44 C45 C50 C51 C58 C59 C68 C70 C72 C74 GG DSM20079, ̫ ˄h˄ˍʽ ˍˇˎ ˋˍʶ˂ʷ˔ˇˎˌ Listeria 
monocytogenes PL11, B ʁ ˉʰ˄ʱ˂ʹ˕ʹ. 
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ɳʽˁˈ˄ʰ 34: ɾʶ˂ʷˍʹ ̱ ʹˌ ʰ˄ˍʽ˂ʽˋˍʶˊʽʰˁʺˌ ʵˊʱˋʹˌ ̱ ˖˄ ˋˍʶ˂ʶ˔˗˄ ˂ ʰˁˍˇʲʰˁʾ˂˂˖˄ A1 ɮ2 A6 A9 A10 A11 A13 
A15 A16 A17 A18 A21 A23 A25 A26 A29 A30 A38 A40 A44 A45 A46 A47 A48 A49 A51 A52 C1 C5 C9 C15 
C28 C32 C39 C44 C45 C50 C51 C58 C59 C68 C70 C72 C74 GG DSM20079, ̫ ˄ʰ˄ˍʽ ˍˇˎ ˋˍʶ˂ʷ˔ˇˎˌ Listeria 
monocytogenes PL1, ɮ ʁ ˉʰ˄ʱ˂ʹ˕ʹ. 

 



[55] 
 

ɳʽˁˈ˄ʰ 35: ɾʶ˂ʷˍʹ ̱ ʹˌ ʰ˄ˍʽ˂ʽˋˍʶˊʽʰˁʺˌ ʵˊʱˋʹˌ ̱ ˖˄ ˋˍʶ˂ʶ˔˗˄ ˂ ʰˁˍˇʲʰˁʾ˂˂˖˄ A1 ɮ2 A6 A9 A10 A11 A13 
A15 A16 A17 A18 A21 A23 A25 A26 A29 A30 A38 A40 A44 A45 A46 A47 A48 A49 A51 A52 C1 C5 C9 C15 
C28 C32 C39 C44 C45 C50 C51 C58 C59 C68 C70 C72 C74 GG DSM20079, ̫ ˄ʰ˄ˍʽ ˍˇˎ ˋˍʶ˂ʷ˔ˇˎˌ Listeria 
monocytogenes PL1, B ʁ ˉʰ˄ʱ˂ʹ˕ʹ. 

 



[56] 
 

 

ɳʽˁˈ˄ʰ 36: ɾʶ˂ʷˍʹ ̱ ʹˌ ʰ˄ˍʽ˂ʽˋˍʶˊʽʰˁʺˌ ʵˊʱˋʹˌ ̱ ˖˄ ˋˍʶ˂ʶ˔˗˄ ˂ ʰˁˍˇʲʰˁʾ˂˂˖˄ A1 ɮ2 A6 A9 A10 A11 A13 
A15 A16 A17 A18 A21 A23 A25 A26 A29 A30 A38 A40 A44 A45 A46 A47 A48 A49 A51 A52 C1 C5 C9 C15 
C28 C32 C39 C44 C45 C50 C51 C58 C59 C68 C70 C72 C74 GG DSM20079, ̫ ˄ʰ˄ˍʽ ˍˇˎ ˋˍʶ˂ʷ˔ˇˎˌ Listeria 
monocytogenes PL2, ɮ ʁ ˉʰ˄ʱ˂ʹ˕ʹ. 
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ɳʽˁˈ˄ʰ 37: ɾʶ˂ʷˍʹ ̱ ʹˌ ʰ˄ˍʽ˂ʽˋˍʶˊʽʰˁʺˌ ʵˊʱˋʹˌ ̱ ˖˄ ˋˍʶ˂ʶ˔˗˄ ˂ ʰˁˍˇʲʰˁʾ˂˂˖˄ A1 ɮ2 A6 A9 A10 A11 A13 
A15 A16 A17 A18 A21 A23 A25 A26 A29 A30 A38 A40 A44 A45 A46 A47 A48 A49 A51 A52 C1 C5 C9 C15 
C28 C32 C39 C44 C45 C50 C51 C58 C59 C68 C70 C72 C74 GG DSM20079, ̫ ˄ʰ˄ˍʽ ˍˇˎ ˋˍʶ˂ʷ˔ˇˎˌ Listeria 
monocytogenes PL2, B ʁ ˉʰ˄ʱ˂ʹ˕ʹ. 

 



[58] 
 

ɳʽˁˈ˄ʰ 38: ɾʶ˂ʷˍʹ ̱ ʹˌ ʰ˄ˍʽ˂ʽˋˍʶˊʽʰˁʺˌ ʵˊʱˋʹˌ ̱ ˖˄ ˋˍʶ˂ʶ˔˗˄ ˂ ʰˁˍˇʲʰˁʾ˂˂˖˄ A1 ɮ2 A6 A9 A10 A11 A13 
A15 A16 A17 A18 A21 A23 A25 A26 A29 A30 A38 A40 A44 A45 A46 A47 A48 A49 A51 A52 C1 C5 C9 C15 
C28 C32 C39 C44 C45 C50 C51 C58 C59 C68 C70 C72 C74 GG DSM20079, ̫ ˄ʰ˄ˍʽ ˍˇˎ ˋˍʶ˂ʷ˔ˇˎˌ Listeria 
monocytogenes PL3, ɮ ʁ ˉʰ˄ʱ˂ʹ˕ʹ. 
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ɳʽˁˈ˄ʰ 39: ɾʶ˂ʷˍʹ ̱ ʹˌ ʰ˄ˍʽ˂ʽˋˍʶˊʽʰˁʺˌ ʵˊʱˋʹˌ ̱ ˖˄ ˋˍʶ˂ʶ˔˗˄ ˂ ʰˁˍˇʲʰˁʾ˂˂˖˄ A1 ɮ2 A6 A9 A10 A11 A13 
A15 A16 A17 A18 A21 A23 A25 A26 A29 A30 A38 A40 A44 A45 A46 A47 A48 A49 A51 A52 C1 C5 C9 C15 
C28 C32 C39 C44 C45 C50 C51 C58 C59 C68 C70 C72 C74 GG DSM20079, ̫ ˄ʰ˄ˍʽ ˍˇˎ ˋˍʶ˂ʷ˔ˇˎˌ Listeria 
monocytogenes PL3, B ʁ ˉʰ˄ʱ˂ʹ˕ʹ. 

 



[60] 
 

 

ɳʽˁˈ˄ʰ 40: ɾʶ˂ʷˍʹ ̱ ʹˌ ʰ˄ˍʽ˂ʽˋˍʶˊʽʰˁʺˌ ʵˊʱˋʹˌ ̱ ˖˄ ˋˍʶ˂ʶ˔˗˄ ˂ ʰˁˍˇʲʰˁʾ˂˂˖˄ A1 ɮ2 A6 A9 A10 A11 A13 
A15 A16 A17 A18 A21 A23 A25 A26 A29 A30 A38 A40 A44 A45 A46 A47 A48 A49 A51 A52 C1 C5 C9 C15 
C28 C32 C39 C44 C45 C50 C51 C58 C59 C68 C70 C72 C74 GG DSM20079, ̫ ˄ʰ˄ˍʽ ˍˇˎ ˋˍʶ˂ʷ˔ˇˎˌ Listeria 
monocytogenes PL4, ɮ ʁ ˉʰ˄ʱ˂ʹ˕ʹ. 



[61] 
 

 

ɳʽˁˈ˄ʰ 41: ɾʶ˂ʷˍʹ ̱ ʹˌ ʰ˄ˍʽ˂ʽˋˍʶˊʽʰˁʺˌ ʵˊʱˋʹˌ ̱ ˖˄ ˋˍʶ˂ʶ˔˗˄ ˂ ʰˁˍˇʲʰˁʾ˂˂˖˄ A1 ɮ2 A6 A9 A10 A11 A13 
A15 A16 A17 A18 A21 A23 A25 A26 A29 A30 A38 A40 A44 A45 A46 A47 A48 A49 A51 A52 C1 C5 C9 C15 
C28 C32 C39 C44 C45 C50 C51 C58 C59 C68 C70 C72 C74 GG DSM20079, ̫ ˄ʰ˄ˍʽ ˍˇˎ ˋˍʶ˂ʷ˔ˇˎˌ Listeria 
monocytogenes PL4, B ʁ ˉʰ˄ʱ˂ʹ˕ʹ. 
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ɳʽˁˈ˄ʰ 42: ɾʶ˂ʷˍʹ ̱ ʹˌ ʰ˄ˍʽ˂ʽˋˍʶˊʽʰˁʺˌ ʵˊʱˋʹˌ ̱ ˖˄ ˋˍʶ˂ʶ˔˗˄ ˂ ʰˁˍˇʲʰˁʾ˂˂˖˄ A1 ɮ2 A6 A9 A10 A11 A13 
A15 A16 A17 A18 A21 A23 A25 A26 A29 A30 A38 A40 A44 A45 A46 A47 A48 A49 A51 A52 C1 C5 C9 C15 
C28 C32 C39 C44 C45 C50 C51 C58 C59 C68 C70 C72 C74 GG DSM20079, ̫ ˄ʰ˄ˍʽ ˍˇˎ ˋˍʶ˂ʷ˔ˇˎˌ Listeria 
monocytogenes PL13, ɮ ʁ ˉʰ˄ʱ˂ʹ˕ʹ. 
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ɳʽˁˈ˄ʰ 43: ɾʶ˂ʷˍʹ ̱ ʹˌ ʰ˄ˍʽ˂ʽˋˍʶˊʽʰˁʺˌ ʵˊʱˋʹˌ ̱ ˖˄ ˋˍʶ˂ʶ˔˗˄ ˂ ʰˁˍˇʲʰˁʾ˂˂˖˄ A1 ɮ2 A6 A9 A10 A11 A13 
A15 A16 A17 A18 A21 A23 A25 A26 A29 A30 A38 A40 A44 A45 A46 A47 A48 A49 A51 A52 C1 C5 C9 C15 
C28 C32 C39 C44 C45 C50 C51 C58 C59 C68 C70 C72 C74 GG DSM20079, ̫ ˄ʰ˄ˍʽ ˍˇˎ ˋˍʶ˂ʷ˔ˇˎˌ Listeria 
monocytogenes PL13, B ʁ ˉʰ˄ʱ˂ʹ˕ʹ. 
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ɳʽˁˈ˄ʰ 44: ɾʶ˂ʷˍʹ ̱ ʹˌ ʰ˄ˍʽ˂ʽˋˍʶˊʽʰˁʺˌ ʵˊʱˋʹˌ ̱ ˖˄ ˋˍʶ˂ʶ˔˗˄ ˂ ʰˁˍˇʲʰˁʾ˂˂˖˄ A1 ɮ2 A6 A9 A10 A11 A13 
A15 A16 A17 A18 A21 A23 A25 A26 A29 A30 A38 A40 A44 A45 A46 A47 A48 A49 A51 A52 C1 C5 C9 C15 
C28 C32 C39 C44 C45 C50 C51 C58 C59 C68 C70 C72 C74 GG DSM20079, ̫ ˄ʰ˄ˍʽ ˍˇˎ ˋˍʶ˂ʷ˔ˇˎˌ Listeria 
monocytogenes PL23, ɮ ʁ ˉʰ˄ʱ˂ʹ˕ʹ. 
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ɳʽˁˈ˄ʰ 45: ɾʶ˂ʷˍʹ ̱ ʹˌ ʰ˄ˍʽ˂ʽˋˍʶˊʽʰˁʺˌ ʵˊʱˋʹˌ ̱ ˖˄ ˋˍʶ˂ʶ˔˗˄ ˂ ʰˁˍˇʲʰˁʾ˂˂˖˄ A1 ɮ2 A6 A9 A10 A11 A13 
A15 A16 A17 A18 A21 A23 A25 A26 A29 A30 A38 A40 A44 A45 A46 A47 A48 A49 A51 A52 C1 C5 C9 C15 
C28 C32 C39 C44 C45 C50 C51 C58 C59 C68 C70 C72 C74 GG DSM20079, ̫ ˄h˄ˍʽ ˍˇˎ ˋˍʶ˂ʷ˔ˇˎˌ Listeria 
monocytogenes PL23, B ʁ ˉʰ˄ʱ˂ʹ˕ʹ. 


