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ɯʥʩʪʠʪʫʪ ʤʽʢʨʦʙʽʦʣʦʛʽʾ ʽ ʚʽʨʫʩʦʣʦʛʽʾ ʽʤ. ɼ.ʂ. ɿʘʙʦʣʦʪʥʦʛʦ 

ʅʘʮʽʦʥʘʣʴʥʘ ʘʢʘʜʝʤʽʷ ʥʘʫʢ ʋʢʨʘʾʥʠ 

 

ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ  

ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ 

 

 

ɻɸʈʄɸʐɽɺɸ ɯʅʅɸ ʃɽʆʅʊɯɰɺʅɸ 

 

ʋɼʂ:579.864: 579.674:579.67:579.264 

 

ɼʀʉɽʈʊɸʎɯʗ 

ʄʆʃʆʏʅʆʂʀʉʃɯ ɹɸʂʊɽʈɯɰ ʊʈɸɼʀʎɯʁʅʀʍ ʌɽʈʄɽʅʊʆɺɸʅʀʍ 

ʇʈʆɼʋʂʊɯɺ, ɰʍ ʇʆʐʀʈɽʅʅʗ, ɹɯʆʃʆɻɯʏʅɸ ɸʂʊʀɺʅɯʉʊʔ ʊɸ 

ʇʈɸʂʊʀʏʅɽ ɺʀʂʆʈʀʉʊɸʅʅʗ  

03.00.07 ï ʄʽʢʨʦʙʽʦʣʦʛʽʷ 

091ï ɹʽʦʣʦʛʽʷ ʽ ʙʽʦʭʽʤʽʷ 

 

ʇʦʜʘʻʪʴʩʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ ʙʽʦʣʦʛʽʯʥʠʭ ʥʘʫʢ 

 

ɼʠʩʝʨʪʘʮʽʷ ʤʽʩʪʠʪʴ ʨʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʜʝʡ, 

ʨʝʟʫʣʴʪʘʪʽʚ ʽ ʪʝʢʩʪʽʚ ʽʥʰʠʭ ʘʚʪʦʨʽʚ ʤʘʶʪʴ ʧʦʩʠʣʘʥʥʷ ʥʘ ʚʽʜʧʦʚʽʜʥʝ ʜʞʝʨʝʣʦ, 

ʧʽʜ ʯʘʩ ʥʘʧʠʩʘʥʥʷ ʪʝʢʩʪʫ ʜʠʩʝʨʪʘʮʽʾ ʪʝʭʥʦʣʦʛʽʾ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʥʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ 

                             

                             ɯ.ʃ. ɻʘʨʤʘʰʝʚʘ 

ʂʠʾʚ ï 2025 
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ɸʅʆʊɸʎɯʗ 

ɻʘʨʤʘʰʝʚʘ ɯ.ʃ. ʄʦʣʦʯʥʦʢʠʩʣʽ ʙʘʢʪʝʨʽʾ ʪʨʘʜʠʮʽʡʥʠʭ ʬʝʨʤʝʥʪʦʚʘʥʠʭ 

ʧʨʦʜʫʢʪʽʚ, ʾʭ ʧʦʰʠʨʝʥʥʷ, ʙʽʦʣʦʛʽʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʪʘ ʧʨʘʢʪʠʯʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ï 

ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ.  

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ ʙʽʦʣʦʛʽʯʥʠʭ ʥʘʫʢ ʟʘ 

ʩʧʝʮʽʘʣʴʥʽʩʪʶ 03.00.07 çʄʽʢʨʦʙʽʦʣʦʛʽʷè (091 ï ɹʽʦʣʦʛʽʷ ʽ ʙʽʦʭʽʤʽʷ). ɯʥʩʪʠʪʫʪ 

ʤʽʢʨʦʙʽʦʣʦʛʽʾ ʽ ʚʽʨʫʩʦʣʦʛʽʾ ʽʤ. ɼ.ʂ. ɿʘʙʦʣʦʪʥʦʛʦ ʅɸʅ ʋʢʨʘʾʥʠ, ʂʠʾʚ, 2025. 

 

ɼʠʩʝʨʪʘʮʽʶ ʧʨʠʩʚʷʯʝʥʦ ʢʦʤʧʣʝʢʩʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʶ ʤʦʣʦʯʥʦʢʠʩʣʠʭ 

ʙʘʢʪʝʨʽʡ (ʄʂɹ) ʫʢʨʘʾʥʩʴʢʠʭ ʪʨʘʜʠʮʽʡʥʠʭ ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʧʨʦʜʫʢʪʽʚ 

ʭʘʨʯʫʚʘʥʥʷ ʪʚʘʨʠʥʥʦʛʦ ʽ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʦʪʨʠʤʘʥʠʭ ʰʣʷʭʦʤ 

ʩʧʦʥʪʘʥʥʦʾ ʬʝʨʤʝʥʪʘʮʽʾ, ʥʘ ʦʩʥʦʚʽ ʯʦʛʦ ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʥʘʫʢʦʚʫ ʢʦʥʮʝʧʮʽʶ ʧʨʦ 

ʟʘʣʝʞʥʽʩʪʴ ʷʢʽʩʥʦʛʦ ʽ ʢʽʣʴʢʽʩʥʦʛʦ ʩʢʣʘʜʫ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ, ʾʭ ʬʽʟʽʦʣʦʛʦ-

ʙʽʦʭʽʤʽʯʥʠʭ, ʭʝʤʦʪʘʢʩʦʥʦʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʘ ʙʽʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʚʽʜ 

ʨʽʟʥʠʭ ʜʞʝʨʝʣ ʚʠʜʽʣʝʥʥʷ.  ʅʘ ʦʩʥʦʚʽ ʥʦʚʠʭ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʠʭ 

ʢʦʤʧʣʝʢʩʥʠʭ ʧʽʜʭʦʜʽʚ ʧʨʦʚʝʜʝʥʦ ʦʮ̔ʥʢʫ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʄʂɹ ʪʘ 

ʾʭ ʙʝʟʧʝʯʥʦʩʪʽ. ɺʠʷʚʣʝʥʦ ʨʦʣʴ ʦʢʨʝʤʠʭ ʤʝʪʘʙʦʣʽʪʽʚ ʄʂɹ ʚ ʦʧʦʩʝʨʝʜʢʫʚʘʥʥʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʘ ʚʽʜʽʙʨʘʥʦ ʘʢʪʠʚʥʽ ʰʪʘʤʠ ʤʦʣʦʯʥʦʢʠʩʣʠʭ 

ʙʘʢʪʝʨʽʡ ʜʣʷ ʾʭ ʧʨʘʢʪʠʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʭʘʨʯʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, 

ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʪʘ ʤʝʜʠʮʠʥʽ.   

ɿ ʢʠʩʣʦʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʬʨʫʢʪʽʚ ʽ ʦʚʦʯʽʚ ʙʫʣʦ 

ʽʟʦʣʴʦʚʘʥʦ 1226 ʰʪʘʤʽʚ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ, ʷʢʽ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʬʝʥʦʪʠʧʦʚʦʾ ʽ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʻ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʨʦʜʽʚ 

Enterococcus, Lactococcus, Lactobacillus, Leuconostoc ʽ Pediococcus. ɺ 

ʢʠʩʣʦʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʘʭ ʜʦʤʽʥʫʚʘʣʠ ʢʦʢʦʚʽ ʬʦʨʤʠ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ, 

ʘ ʚ ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʧʨʦʜʫʢʪʘʭ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ï  ʧʨʝʜʩʪʘʚʥʠʢʠ ʨʦʜʽʚ 

Lactobacillus, Leuconostoc ̔  Pediococcus, ʟʘʣʝʞʥʦ ʚʽʜ ʧʨʦʜʫʢʪʫ. ɺ ʫʩʽʭ 

ʜʦʩʣʽʜʞʝʥʠʭ ʟʨʘʟʢʘʭ ʢʠʩʣʦʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʚʠʷʚʣʝʥʽ ʧʨʝʜʩʪʘʚʥʠʢʠ ʨʦʜʫ 

Enterococcus, ʩʝʨʝʜ ʷʢʠʭ ʙʫʣʠ ʽʜʝʥʪʠʬʽʢʦʚʘʥʽ ʚʠʜʠ E. faecalis, E. durans, E. 



о 
 

 

 

faecium, ̔  E. hirae. ʃʘʢʪʦʢʦʢʠ ʙʫʣʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚʠʜʦʤ L. lactis subsp. lactis ʽ 

ʯʘʩʪʽʰʝ ʚʠʷʚʣʷʣʠʩʴ ʚ ʟʨʘʟʢʘʭ ʬʝʨʤʝʥʪʦʚʘʥʦʛʦ ʤʦʣʦʢʘ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʩʠʨʦʤ 

ʢʠʩʣʦʤʦʣʦʯʥʠʤ. Lactobacillus spp.  ʚʠʜʽʣʷʣʠʩʴ ʧʝʨʝʚʘʞʥʦ ʟ ʩʠʨʫ 

ʢʠʩʣʦʤʦʣʦʯʥʦʛʦ ʽ ʙʨʠʥʟʠ. ʇʨʝʜʩʪʘʚʥʠʢʠ ʨʦʜʽʚ Leuconostoc (L. mesenteroides, 

L. citreum, L. lactis) ʽ  Pediococcus (P. pentosaceus, P. acidilactici) ʩʢʣʘʜʘʣʠ ʜʦ 3,5 

% ʽʟʦʣʷʪʽʚ ʟ ʢʠʩʣʦʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʧʝʨʝʚʘʞʥʦ ʩʠʨʫ ʢʠʩʣʦʤʦʣʦʯʥʦʛʦ ʽ 

ʨʘʟʦʤ ʟ ʣʘʢʪʦʙʘʮʠʣʘʤʠ ʜʦʤʽʥʫʚʘʣʠ ʚ ʟʨʘʟʢʘʭ ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʦʚʦʯʽʚ ʽ ʬʨʫʢʪʽʚ.  

ɸʥʘʣʽʟ  ʩʪʽʡʢʦʩʪʽ ʄʂɹ ʜʦ ʩʪʨʝʩʦʚʠʭ ʫʤʦʚʘʭ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʚʠʷʚʠʚ  

ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ʟʜʘʪʥʦʩʪʽ ʜʦ ʨʦʩʪʫ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ 10 ʽ 42-45 Áʉ ʽ ʩʪʽʡʢʦʩʪʽ ʜʦ 

6,5% NaCl ʟʘʣʝʞʥʦ ʚʽʜ ʜʞʝʨʝʣʘ ʚʠʜʽʣʝʥʥʷ. ɺʧʝʨʰʝ ʧʦʢʘʟʘʥʦ ʨʽʟʥʠʮʶ ʫ 

ʞʠʨʥʦʢʠʩʣʦʪʥʦʤʫ ʩʢʣʘʜʽ ʢʣʽʪʠʥʥʠʭ ʣʽʧʽʜʽʚ ʰʪʘʤʽʚ L. plantarum ʟʘʣʝʞʥʦ ʚʽʜ 

ʟʜʘʪʥʦʩʪʽ ʜʦ ʨʦʩʪʫ ʚ ʩʪʨʝʩʦʚʠʭ ʫʤʦʚʘʭ. ʐʪʘʤʠ, ʽʟʦʣʴʦʚʘʥʽ ʟ ʢʠʩʣʦʤʦʣʦʯʥʠʭ 

ʧʨʦʜʫʢʪʽʚ ʽ ʟʜʘʪʥʽ ʜʦ ʨʦʩʪʫ ʧʨʠ 42 ÁC, ʤʘʣʠ ʚʠʱʠʡ ʚʽʜʩʦʪʦʢ ʪʝʪʨʘʜʝʢʘʥʦʚʦʾ, 

ʦʢʪʘʜʝʢʘʥʦʚʦʾ, ʮʠʩ-ʦʢʪʘʜʝʮʝʥʦʚʦʾ ʪʘ ʤʝʥʰʠʡ ʚʽʜʩʦʪʦʢ ʮʠʢʣʦʧʨʦʧʘʥʦʚʦʾ 

ʢʠʩʣʦʪ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʫʣʴʪʫʨʘʤʠ, ʷʢʽ ʥʝ ʨʦʩʣʠ ʧʨʠ 42 ÁC. ʐʪʘʤʠ, ʷʢʽ ʨʦʩʣʠ 

ʧʨʠ 10 ÁC ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʘʩʴ ʤʝʥʰʠʤ ʚʤʽʩʪʦʤ ʛʝʢʩʘʜʝʢʘʥʦʚʦʾ ʢʠʩʣʦʪʠ. ɺ ʪʦʡ 

ʞʝ ʯʘʩ ʫ ʰʪʘʤʽʚ L. plantarum, ʷʢʽ ʙʫʣʠ ʽʟʦʣʴʦʚʘʥʽ ʟ ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʦʚʦʯʽʚ, 

ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʦʾ ʨʽʟʥʠʮʽ ʫ ʚʤʽʩʪʽ ʦʢʨʝʤʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʟʘʣʝʞʥʦ ʚʽʜ 

ʟʜʘʪʥʦʩʪʽ ʜʦ ʨʦʩʪʫ ʚ ʩʪʨʝʩʦʚʠʭ ʫʤʦʚʘʭ ʥʝ ʚʠʷʚʣʝʥʦ. 

ɺʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʦ  ʨʦʜʦʩʧʝʮʠʬʽʯʥʠʡ ʧʨʦʷʚ ʘʥʪʘʛʦʥʽʩʪʠʯʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ ʱʦʜʦ ʫʤʦʚʥʦ-ʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. 

ʇʦʢʘʟʘʥʦ, ʱʦ 89% ʰʪʘʤʽʚ ʄʂɹ ʧʨʦʜʫʢʫʚʘʣʠ ʘʥʪʠʤʽʢʨʦʙʥʽ ʤʝʪʘʙʦʣʽʪʠ, 

ʧʨʠʯʦʤʫ ʦʨʛʘʥʽʯʥʽ ʢʠʩʣʦʪʠ ʥʝ ʻ ʦʩʥʦʚʥʠʤʠ ʯʠʥʥʠʢʘʤʠ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ ʪʝʩʪ-

ʢʫʣʴʪʫʨ  Staphylococcus aureus, S. epidermidis, Bacillus cereus, Pseudomonas 

aeruginosa, Proteus vulgaris, Escherichia coli, Klebsiella pneumoniae, Salmonella 

enterica, Shigella sonnei ̔ S. flexneri in vitro. ʇʨʠʛʥʽʯʝʥʥʷ ʨʦʩʪʫ ʯʝʨʝʟ 24 ʛʦʜ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʧʨʦʜʫʢʮʽʻʶ ʢʦʤʧʣʝʢʩʫ ʩʧʝʮʠʬʽʯʥʠʭ 

ʤʝʪʘʙʦʣʽʪʽʚ, ʚʢʣʶʯʘʶʯʠ ʙʘʢʪʝʨʽʦʮʠʥʠ. ʆʙˇʨʫʥʪʦʚʘʥʦ ʤʝʪʦʜʠʯʥʽ ʧʽʜʭʦʜʠ ʜʣʷ 

ʰʚʠʜʢʦʛʦ ʩʢʨʠʥʽʥʛʫ ʧʦʪʝʥʮʽʡʥʦ ʙʘʢʪʝʨʽʦʮʠʥʦʛʝʥʥʠʭ ʰʪʘʤʽʚ ʄʂɹ. 



п 
 

 

 

ʇʦʛʣʠʙʣʝʥʦ ʟʥʘʥʥʷ ʱʦʜʦ ʧʨʦʷʚʫ ʘʥʪʠʤʽʢʨʦʙʥʦʾ ʜʽʾ ʟʘʣʝʞʥʦ ʚʽʜ ʫʤʦʚ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʪʘ ʧʦʢʘʟʘʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʝʨʝʜʦʚʠʱ ʥʘ ʦʩʥʦʚʽ 

ʚʽʜʭʦʜʽʚ ʭʘʨʯʦʚʠʭ ʚʠʨʦʙʥʠʮʪʚ ʜʣʷ ʩʢʨʠʥʽʥʛʫ ʙʘʢʪʝʨʽʦʮʠʥʦʛʝʥʥʠʭ ʰʪʘʤʽʚ 

ʄʂɹ. ɺʽʜʽʙʨʘʥʦ ʰʪʘʤʠ ʝʥʪʝʨʦʢʦʢʽʚ ʷʢʽ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʧʨʦʜʫʮʝʥʪʘʤʠ 

ʙʘʢʪʝʨʽʦʮʠʥʽʚ. ʇʦʢʘʟʘʥʦ, ʱʦ ʰʪʘʤʠ E. faecalis 58, Enterococcus sp. 226 ̔  423 

ʧʨʦʜʫʢʫʶʪʴ ʪʝʨʤʦʩʪʘʙʽʣʴʥʽ ʤʝʪʘʙʦʣʽʪʠ ʙʽʣʢʦʚʦʾ ʧʨʠʨʦʜʠ, ʷʢʽ ʧʨʠʛʥʽʯʫʶʪʴ ʨʽʩʪ 

Listeria monocytogenes ʧʨʠ ʨʦʩʪʽ ʚ ʧʦʞʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ, ʱʦ ʤʽʩʪʷʪʴ 

ʩʘʭʘʨʦʟʫ, ʤʝʣʷʩʫ ʯʠ ʢʫʢʫʨʫʜʟʷʥʠʡ ʝʢʩʪʨʘʢʪ ʷʢ ʜʞʝʨʝʣʘ ʚʫʛʣʝʮʶ ʪʘ ʘʟʦʪʫ. ʇʃʈ-

ʘʥʘʣʽʟ ʚʠʷʚʠʚ ʥʘʷʚʥʽʩʪʴ ʛʝʥʽʚ ʝʥʪʝʨʦʮʠʥʽʚ ɸ ʽ ʈ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʫ ʰʪʘʤʽʚ E. 

faecalis 58 ʽ Enterococcus sp. 226, ʝʥʪʝʨʦʮʠʥʽʚ ɺ ʽ ʈ ï ʫ ʰʪʘʤʫ Enterococcus sp. 

423.  

ɺʠʟʥʘʯʝʥʦ ʟʜʘʪʥʽʩʪʴ ʄʂɹ ʜʦ ʧʨʦʜʫʢʮʽʾ ʝʢʟʦʧʦʣʽʩʘʭʘʨʠʜʽʚ (ɽʇʉ) ʧʨʠ 

ʨʦʩʪʽ ʥʘ ʩʝʨʝʜʦʚʠʱʘʭ ʟ ʨʽʟʥʠʤʠ ʚʫʛʣʝʚʦʜʘʤʠ ʟʘʣʝʞʥʦ ʚʽʜ ʜʞʝʨʝʣʘ ʚʠʜʽʣʝʥʥʷ ʽ 

ʪʘʢʩʦʥʦʤʽʯʥʦʛʦ ʧʦʣʦʞʝʥʥʷ. ʆʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ɽʇʉ, ʱʦ ʧʨʦʜʫʢʫʶʪʴ ʰʪʘʤʠ 

ʄʂɹ ʧʨʠ ʨʦʩʪʽ ʚ ʩʝʨʝʜʦʚʠʱʽ ʟ ʩʘʭʘʨʦʟʦʶ. ɰʭ ʤʦʣʝʢʫʣʷʨʥʘ ʤʘʩʘ ʚʘʨʽʶʚʘʣʘ ʚ 

ʤʝʞʘʭ 37,5 - 50 ʢɼʘ, ʘʥʘʣʽʟ ʤʦʥʦʩʘʭʘʨʠʜʥʦʛʦ ʩʢʣʘʜʫ ʧʦʢʘʟʘʚ, ʱʦ ʦʩʥʦʚʥʠʤ 

ʤʦʥʦʤʝʨʦʤ ʻ ʛʣʶʢʦʟʘ (85,85-97,98%), ʽʥʬʨʘʯʝʨʚʦʥʽ ʩʧʝʢʪʨʠ ʤʽʩʪʠʣʠ ʦʩʥʦʚʥʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʛʨʫʧʠ, ʱʦ ʧʨʠʪʘʤʘʥʥʽ ʧʦʣʽʩʘʭʘʨʠʜʘʤ.  

ʆʪʨʠʤʘʥʽ ʥʦʚʽ ʜʘʥʽ ʱʦʜʦ ʩʧʝʢʪʨʫ ʙʽʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ɽʇʉ ʄʂɹ, ʱʦ 

ʜʘʶʪʴ ʟʤʦʛʫ ʨʦʟʰʠʨʠʪʠ ʾʭ ʩʬʝʨʠ ʟʘʩʪʦʩʫʚʘʥʥʷ. ɺʩʪʘʥʦʚʣʝʥʦ ʨʦʣʴ 

ʝʢʟʦʧʦʣʽʩʘʭʘʨʠʜʽʚ ʫ ʚʟʘʻʤʦʜʽʾ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ ʟʽ ʟʙʫʜʥʠʢʘʤʠ 

ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʭʚʦʨʦʙ ʨʦʩʣʠʥ. ɺʧʝʨʰʝ ʚʠʷʚʣʝʥʦ ʧʨʠʛʥʽʯʫʚʘʣʴʥʠʡ ʯʠ 

ʩʪʠʤʫʣʶʶʯʠʡ ʚʧʣʠʚ ʝʢʟʦʧʦʣʽʩʘʭʘʨʠʜʽʚ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ ʥʘ ʨʽʩʪ ʽ 

ʙʽʦʧʣʽʚʢʦʫʪʚʦʨʝʥʥʷ ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʙʘʢʪʝʨʽʡ ʚʠʜʽʚ Pseudomonas fluorescens, P. 

syringae, Pectobacterium carotovorum, Clavibacter michiganensis, Xantomonas 

campestris ̔  X. vesicatoria. ɼʽʷ ʝʢʟʦʧʦʣʽʩʘʭʘʨʠʜʽʚ ʥʘ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʪʘ 

ʙʽʦʧʣʽʚʢʦʫʪʚʦʨʝʥʥʷ ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʙʘʢʪʝʨʽʡ ʻ ʰʪʘʤʦʩʧʝʮʠʬʽʯʥʦʶ.  

ɺʧʝʨʰʝ ʧʦʢʘʟʘʥʦ ʨʦʣʴ ʝʢʟʦʧʦʣʽʩʘʭʘʨʠʜʽʚ ʫ ʧʨʦʷʚʽ ʧʨʦʪʠʚʽʨʫʩʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ ʱʦʜʦ ʚʽʨʫʩʫ ʧʨʦʩʪʦʛʦ ʛʝʨʧʝʩʫ ʣʶʜʠʥʠ 1 



р 
 

 

 

ʪʠʧʫ (ɺʇɻ-1) ʪʘ ʚʽʨʫʩʫ ʪʶʪʶʥʦʚʦʾ ʤʦʟʘʾʢʠ (ɺʊʄ).  ɽʢʟʦʧʦʣʽʩʘʭʘʨʠʜʠ ʰʪʘʤʽʚ 

Leuconostoc sp. 6ʢ ʽ Lactobacillus sp. 26ʷ ʫ ʢʦʥʮʝʥʪʨʘʮʽʷʭ 18-150 ʤʢʛ/ʤʣ 

ʚʠʷʚʣʷʣʠ ʧʨʦʪʠʚʽʨʫʩʥʫ ʜʽʶ ʥʘ ʩʪʘʜʽʷʭ ʘʜʩʦʨʙʮʽʾ, ʧʨʦʥʠʢʥʝʥʥʷ ʪʘ ʧʽʟʥʽʭ ʩʪʘʜʽʷʭ 

ʨʝʧʨʦʜʫʢʮʽʾ ɺʇɻ-1, ʘ ʪʘʢʦʞ  ʤʘʣʠ ʚʽʨʫʣʽʮʠʜʥʫ ʜʽʶ. ʋ ʢʦʥʮʝʥʪʨʘʮʽʾ 100 ʤʢʛ/ʤʣ 

ʝʢʟʦʧʦʣʽʩʘʭʘʨʠʜʠ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ ʟʥʠʞʫʚʘʣʠ ʽʥʬʝʢʮʽʡʥʽʩʪʴ ɺʊʄ ʥʘ 

80-92 % ʪʘ ʧʨʦʷʚʣʷʣʠ ʜʦʟʦʟʘʣʝʞʥʫ ʧʨʦʪʠʚʽʨʫʩʥʫ ʘʢʪʠʚʥʽʩʪʴ.  

ʇʦʢʘʟʘʥʦ, ʱʦ ʰʪʘʤʠ ʄʂɹ, ʽʟʦʣʴʦʚʘʥʽ ʟ ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʧʨʦʜʫʢʪʽʚ 

ʨʦʩʣʠʥʥʦʛʦ ʽ ʪʚʘʨʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʚʠʷʚʣʷʶʪʴ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ ʘʢʪʠʚʥʽʩʪʴ 

in vitro. ʉʪʽʡʢʽʩʪʴ ʜʦ ʧʝʨʦʢʩʠʜʫ ʚʦʜʥʶ ʟʘʣʝʞʘʣʘ ʚʽʜ ʜʞʝʨʝʣʘ ʚʠʜʽʣʝʥʥʷ. ɹʽʣʴʰ 

ʩʪʽʡʢʽ ʰʪʘʤʠ ʄɹʂ ʙʫʣʠ ʚʠʜʽʣʝʥʽ ʟ ʢʠʩʣʦʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʪʘ ʢʚʘʰʝʥʠʭ 

ʷʙʣʫʢ. ɽʇʉ ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 5 ʤʛ\ʤʣ ʚʠʷʚʣʷʶʪʴ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ ʘʢʪʠʚʥʽʩʪʴ 

ʰʣʷʭʦʤ ʟʚ'ʷʟʫʚʘʥʥʷ ʛʽʜʨʦʢʩʠʣʴʥʦʛʦ ʨʘʜʠʢʘʣʫ, ʷʢʘ ʩʷʛʘʻ 50% ʘʢʪʠʚʥʦʩʪʽ 

ʚʽʪʘʤʽʥʫ ʉ.  

ʄʦʣʦʯʥʦʢʠʩʣʽ ʙʘʢʪʝʨʽʾ ʪʘ ʾʭ ʝʢʟʦʧʦʣʽʩʘʭʘʨʠʜʠ (ʚʢʣʶʯʘʶʯʠ ʢʘʧʩʫʣʴʥʽ 

ɽʇʉ) ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʜʣʷ ʟʘʩʪʦcʫʚʘʥʥʷ ʷʢ ʚʽʜʥʦʚʥʠʢʠ ʽ ʩʪʘʙʽʣʽʟʘʪʦʨʠ ʫ 

ʙʽʦʪʝʭʥʦʣʦʛʽʾ çʟʝʣʝʥʦʛʦè ʩʠʥʪʝʟʫ ʥʘʥʦʯʘʩʪʦʢ ʩʨʽʙʣʘ ʟ ʘʥʪʠʤʽʢʨʦʙʥʦʶ ʜʽʻʶ ʫ 

ʚʽʜʥʦʰʝʥʥʽ ʫʤʦʚʥʦ-ʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ɺ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ (89,6 %) 

ʥʘʥʦʯʘʩʪʢʠ ʩʨʽʙʣʘ ʤʘʣʠ ʨʦʟʤʽʨ 10-40 ʥʤ. ɿʜʘʪʥʽʩʪʴ ʄʂɹ ʜʦ ʚʽʜʥʦʚʣʝʥʥʷ ʽʦʥʽʚ 

ʩʨʽʙʣʘ ʟ ʬʦʨʤʫʚʘʥʥʷʤ ʥʘʥʦʯʘʩʪʦʢ ʙʫʣʘ ʰʪʘʤʦʩʧʝʮʠʬʽʯʥʦʶ. ʈʦʟʤʽʨʠ ʪʘ 

ʘʥʪʠʤʽʢʨʦʙʥʘ ʘʢʪʠʚʥʽʩʪʴ ʥʘʥʦʯʘʩʪʦʢ ʩʨʽʙʣʘ ʟʘʣʝʞʘʣʘ ʚʽʜ ʫʤʦʚ ʾʭ ʦʪʨʠʤʘʥʥʷ, 

ʪʘʢʠʭ ʷʢ ʪʝʤʧʝʨʘʪʫʨʘ, ʨʅ ʽ ʢʦʥʮʝʥʪʨʘʮʽʷ ʢʦʤʧʦʥʝʥʪʽʚ ʨʝʘʢʮʽʡʥʦʾ ʩʫʤʽʰʽ. 

ʈʽʚʝʥʴ ʢʠʩʣʦʪʦʫʪʚʦʨʝʥʥʷ ʧʨʠ ʨʦʩʪʽ ʚ ʤʦʣʦʮʽ ʚʘʨʽʶʚʘʚ ʚ ʰʠʨʦʢʠʭ ʤʝʞʘʭ 

ʥʝ ʟʘʣʝʞʥʦ ʚʽʜ ʪʘʢʩʦʥʦʤʽʯʥʦʛʦ ʧʦʣʦʞʝʥʥʷ ʪʘ ʜʞʝʨʝʣʘ ʚʠʜʽʣʝʥʥʷ ʰʪʘʤʽʚ ʄʂɹ, 

ʘ ʥʘʡʚʠʱʘ ʰʚʠʜʢʽʩʪʴ ʢʠʩʣʦʪʦʫʪʚʦʨʝʥʥʷ ʙʫʣʘ ʧʨʠʪʘʤʘʥʥʘ ʰʪʘʤʘʤ L. lactis 

subsp. lactis ʪʘ ʤʝʥʰʽʡ ʤʽʨʽ ʰʪʘʤʘʤ ʨʦʜʫ Enterococcus. ɽʥʪʝʨʦʢʦʢʠ ʚ 

ʪʨʘʜʠʮʽʡʥʠʭ ʢʠʩʣʦʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʘʭ ʩʧʦʥʪʘʥʥʦʾ ʬʝʨʤʝʥʪʘʮʽʾ ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʚʠʜʘʤʠ E. faecalis (66% ʰʪʘʤʽʚ), E. durans (19% ʰʪʘʤʽʚ) ʽ E. faecium (6,5% 

ʰʪʘʤʽʚ). ɸʥʘʣʽʟ ʟʘ ʢʨʠʪʝʨʽʷʤʠ ʙʝʟʧʝʢʠ ʜʣʷ ʚʠʨʦʙʥʠʯʠʭ ʢʫʣʴʪʫʨ ʧʦʢʘʟʘʚ, ʱʦ 

ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʰʪʘʤʽʚ ʝʥʪʝʨʦʢʦʢʽʚ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʩʪʘʥʦʚʣʝʥʠʤ ʚʠʤʦʛʘʤ, 



с 
 

 

 

ʱʦ ʚʠʩʫʚʘʶʪʴʩʷ ʜʦ ʧʨʦʤʠʩʣʦʚʠʭ ʢʫʣʴʪʫʨ, ʭʦʯʘ ʽ ʚʠʷʚʣʷʶʪʴ ʟʘʜʦʚʽʣʴʥʽ 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. ʋ 57 % ʰʪʘʤʽʚ ʝʥʪʝʨʦʢʦʢʽʚ ʚʠʷʚʣʝʥʘ ʤʥʦʞʠʥʥʘ 

ʩʪʽʡʢʽʩʪʴ ʜʦ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʨʽʟʥʠʭ ʟʘ ʤʝʭʘʥʽʟʤʦʤ ʜʽʾ, 

ʧʨʦʜʫʢʫʚʘʣʠ ʙʽʦʛʝʥʥʽ ʘʤʽʥʠ, 20% ʰʪʘʤʽʚ ʝʥʪʝʨʦʢʦʢʽʚ ʤʘʣʠ ɓ-ʛʝʤʦʣʽʪʠʯʥʫ 

ʘʢʪʠʚʥʽʩʪʴ.   

ʃʘʢʪʦʢʦʢʠ ʚʠʷʚʣʷʣʠ ʨʷʜ ʰʪʘʤʦʩʧʝʮʠʬʽʯʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ, ʪʘʢʠʭ 

ʷʢ ʘʨʦʤʘʪʦʫʪʚʦʨʝʥʥʷ, ʘʫʪʦʣʽʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ, ʚʦʣʦʛʦʫʪʨʠʤʫʶʯʘ ʟʜʘʪʥʽʩʪʴ, 

ʨʽʩʪ ʚ ʜʽʘʧʘʟʦʥʽ ʪʝʤʧʝʨʘʪʫʨ 10-42Áʉ ʪʘ ʩʪʽʡʢʽʩʪʴ ʜʦ 6,5% NaCl, ʱʦ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ʜʦ ʟʘʢʚʘʩʦʯʥʠʭ ʢʫʣʴʪʫʨ ʄʂɹ ʜʣʷ ʢʠʩʣʦʤʦʣʦʯʥʠʭ 

ʧʨʦʜʫʢʪʽʚ.  

ʇʦʢʘʟʘʥʦ, ʱʦ ʥʘ ʢʠʩʣʦʪʦʫʪʚʦʨʝʥʥʷ ʰʪʘʤʽʚ L. plantarum ʧʨʠ ʨʦʩʪʽ ʚ 

ʧʦʞʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ ʥʘ ʦʩʥʦʚʽ ʦʚʦʯʝʚʦʾ ʩʠʨʦʚʠʥʠ ʚ ʙʽʣʴʰʽʡ ʤʽʨʽ ʚʧʣʠʚʘʻ 

ʩʢʣʘʜ ʩʝʨʝʜʦʚʠʱʘ, ʘ ʥʝ ʢʦʥʮʝʥʪʨʘʮʽʷ NaCl. ɺ ʦʚʦʯʝʚʠʭ ʩʝʨʝʜʦʚʠʱʘʭ 

ʩʧʦʩʪʝʨʽʛʘʣʠ ʧʨʠʛʥʽʯʝʥʥʷ ʢʠʩʣʦʪʦʫʪʚʦʨʝʥʥʷ ʧʨʠ ʩʫʤʽʩʥʦʤʫ ʢʫʣʴʪʠʚʫʚʘʥʥʽ 

ʰʪʘʤʽʚ L. plantarum, ʧʦʨʽʚʥʷʥʦ ʟ ʤʦʥʦʢʫʣʴʪʫʨʘʤʠ, ʱʦ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʚʟʘʻʤʥʠʡ 

ʘʥʪʘʛʦʥʽʟʤ. ʇʦʢʘʟʘʥʽ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʥʦʢʫʣʴʪʫʨ ʰʪʘʤʽʚ L. 

plantarum ʜʣʷ ʟʘʢʚʘʰʫʚʘʥʥʷ ʦʚʦʯʽʚ ʪʘ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʾʭ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʫ 

ʷʢʽʩʪʴ ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʦʚʦʯʽʚ ʚ ʧʨʦʮʝʩʽ ʟʙʝʨʽʛʘʥʥʷ.   

ʉʪʚʦʨʝʥʦ ʢʦʣʝʢʮʽʶ ʰʪʘʤʽʚ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ, ʷʢʽ ʟʘ ʢʦʤʧʣʝʢʩʦʤ 

ʬʽʟʽʦʣʦʛʦ-ʙʽʦʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽ ʙʽʦʣʦʛʽʯʥʦʶ ʘʢʪʠʚʥʽʩʪʶ, ʻ 

ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʧʨʦʜʫʢʪʽʚ, 

ʧʨʦʜʫʢʮʽʾ ʝʢʟʦʧʦʣʽʩʘʭʘʨʠʜʽʚ ʟ ʧʨʦʪʠʚʽʨʫʩʥʦʶ ʪʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʶ 

ʘʢʪʠʚʥʦʩʪʷʤʠ ʪʘ ʙʘʢʪʝʨʽʦʮʠʥʽʚ. ɺʽʜʽʙʨʘʥʦ ʧʝʨʩʧʝʢʪʠʚʥʽ ʧʨʦʜʫʮʝʥʪʠ 

ʝʢʟʦʧʦʣʽʩʘʭʘʨʠʜʽʚ ʷʢ ʟʘʩʦʙʽʚ ʢʦʥʪʨʦʣʶ ʟʙʫʜʥʠʢʽʚ ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʪʘ ʚʽʨʫʩʥʠʭ 

ʭʚʦʨʦʙ ʨʦʩʣʠʥ.  

ʈʦʟʨʦʙʣʝʥʦ ʙʘʢʪʝʨʽʘʣʴʥʠʡ ʧʨʝʧʘʨʘʪ çʃʘʢʪʦʂʘʧè ʜʣʷ ʬʝʨʤʝʥʪʫʚʘʥʥʷ 

ʦʚʦʯʝʚʦʾ ʩʠʨʦʚʠʥʠ, ʜʦ ʩʢʣʘʜʫ ʷʢʦʛʦ ʚʭʦʜʷʪʴ ʰʪʘʤʠ Lactobacillus plantarum ɯʄɺ 

B-7565, ɯʄɺ B-7566, ɯʄɺ B-7597 ʽ  ɯʄɺ B-7598.   ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʨʝʧʘʨʘʪʫ 

çʃʘʢʪʦʂʘʧè ʜʦʟʚʦʣʷʻ ʩʢʦʨʦʪʠʪʠ ʯʘʩ ʩʢʚʘʰʫʚʘʥʥʷ ʪʘ ʧʽʜʚʠʱʠʪʠ 
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ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʪʨʘʜʠʮʽʡʥʠʤ ʤʝʪʦʜʦʤ ʩʧʦʥʪʘʥʥʦʾ ʬʝʨʤʝʥʪʘʮʽʾ ʦʚʦʯʽʚ.  

ɺʩʪʘʥʦʚʣʝʥʽ ʚ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʦʩʦʙʣʠʚʦʩʪʽ ʧʨʦʷʚʫ ʙʽʦʣʦʛʽʯʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʄʂɹ ʟʘʣʝʞʥʦ ʚʽʜ ʪʘʢʩʦʥʦʤʽʯʥʦʛʦ ʧʦʣʦʞʝʥʥʷ ʪʘ ʜʞʝʨʝʣʘ ʚʠʜʽʣʝʥʥʷ 

ʻ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʤ ʧʽʜˇʨʫʥʪʷʤ ʜʣʷ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ ʤʝʪʦʜʠʯʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ 

ʩʢʨʠʥʽʥʛʫ ʰʪʘʤʽʚ ʄʂɹ ʪʘ ʨʦʟʰʠʨʝʥʥʷ ʾʭ ʩʬʝʨ ʟʘʩʪʦʩʫʚʘʥʥʷ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʤʦʣʦʯʥʦʢʠʩʣʽ ʙʘʢʪʝʨʽʾ, ʧʨʦʙʽʦʪʠʢʠ, ʝʢʟʦʧʦʣʽʩʘʭʘʨʠʜʠ, 

ʙʘʢʪʝʨʽʦʮʠʥʠ, ʧʨʦʪʠʚʽʨʫʩʥʘ ʘʢʪʠʚʥʽʩʪʴ, ʘʥʪʠʦʢʩʠʜʘʥʪʥʘ ʘʢʪʠʚʥʽʩʪʴ, 

ʘʥʪʘʛʦʥʽʩʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ, ʬʝʨʤʝʥʪʦʚʘʥʽ ʧʨʦʜʫʢʪʠ, ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʘʢʪʠʚʥʽʩʪʴ. 
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SUMMARY 

Garmasheva I.L. Lactic acid bacteria of traditional fermented products, their 

occurrence, biological activity and practical use - Qualification scientific work on 

the rights of a manuscript.  

The thesis for a Doctor degree of Biological Sciences in the speciality 

03.00.07 óMicrobiologyô (091 ï Biology and Biochemistry). Danylo Zabolotny 

Institute of Microbiology and Virology of the National Academy of Sciences of 

Ukraine, Kyiv, 2025. 

The dissertation is devoted to a comprehensive study of lactic acid bacteria 

(LAB) in traditional Ukrainian fermented foods of animal and plant origin obtained 

by spontaneous fermentation, based on which a scientific concept has been 

formulated about the dependence of the qualitative and quantitative composition of 

lactic acid bacteria, their physiological, biochemical, chemotaxonomic properties 

and biological activity on various sources of isolation. Based on new scientifically 

based holistic approaches, the functional properties and safety of lactic acid bacteria 

(LAB) were assessed. The role of some LAB metabolites in mediating functional 

activity was revealed, and active strains of lactic acid bacteria were selected for 

practical use in the food industry, agriculture, and medicine.   

A total of 1226 strains of lactic acid bacteria were isolated from dairy 

products, fermented fruits and vegetables. Based on the results of phenotypic and 

molecular genetic identification, these strains belong to the genera Enterococcus, 

Lactococcus, Lactobacillus, Leuconostoc and Pediococcus. Cocci-shaped LAB 

dominated in fermented milk products, while representatives of the genera 

Lactobacillus, Leuconostoc and Pediococcus dominated in fermented products of 

plant origin, depending on the product. Representatives of the genus Enterococcus 

were found in all studied samples of fermented milk products, among which the 

species E. faecalis, E. durans, E. faecium, and E. hirae were identified. Lactococci 

were represented by the species L. lactis subsp. lactis and were more frequently 
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found in fermented milks  than in cottage cheese. Lactobacillus spp. were isolated 

mainly from cottage cheese and brynza. Representatives of the genera Leuconostoc 

(L. mesenteroides, L. citreum, L. lactis) and Pediococcus (P. pentosaceus, P. 

acidilactici) accounted for up to 3.5% of isolates from dairy products, mainly cottage 

cheese, and together with lactobacilli dominated in samples of fermented vegetables 

and fruits. 

Analysis of the LAB resistance to stressful cultivation conditions revealed 

variability in growth capacity at temperatures of 10 and 42ï45 ÁC and resistance to 

6.5% NaCl depending on the source of isolation. For the first time, a difference in 

the fatty acid composition of cell lipids of L. plantarum strains was shown depending 

on their ability to grow under stressful conditions. Strains isolated from dairy 

products and capable of growth at 42 ÁC had a higher percentage of tetradecanoic, 

octadecanoic, cis-octadecenoic acids and a lower percentage of cyclopropanoic 

acids compared to cultures that did not grow at 42 ÁC. Strains that grew at 10 ÁC 

were characterised by a lower content of hexadecanoic acid. At the same time, in L. 

plantarum strains isolated from fermented vegetables, no statistically significant 

difference in the content of individual fatty acids depending on the ability to grow 

under stressful conditions was found. 

For the first time, a genus-specific antagonistic activity of lactic acid bacteria 

against opportunistic pathogens has been found. It has been shown that 89% of LAB 

strains produced antimicrobial metabolites, and organic acids not being the main 

factors in the growth inhibition of indicator strains of Staphylococcus aureus, S. 

epidermidis, Bacillus cereus, Pseudomonas aeruginosa, Proteus vulgaris, 

Escherichia coli, Klebsiella pneumoniae, Salmonella enterica, Shigella sonnei and 

S. flexneri in vitro. Growth inhibition after 24 hours of cultivation is mediated by the 

production of a complex of specific metabolites, including bacteriocins. 

Methodological approaches for rapid screening of potentially bacteriocinogenic 

LAB strains have been propoused. Knowledge of the manifestation of antimicrobial 

activity depending on cultivation conditions has been deepened, and the 
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effectiveness of using media based on food production waste for screening 

bacteriocinogenic strains of LAB has been demonstrated. Enterococcus strains that 

are promising producers of bacteriocins have been selected. It has been shown that 

strains E. faecalis 58, Enterococcus sp. 226 and 423 produce thermostable protein 

metabolites that inhibit the growth of Listeria monocytogenes when grown in 

nutrient media containing sucrose, molasses or corn extract as sources of carbon and 

nitrogen. PCR analysis revealed the presence of enterocin A and P genes in strains 

E. faecalis 58 and Enterococcus sp. 226, and enterocin B and P genes in strain 

Enterococcus sp. 423. 

The ability of LAB to produce exopolysaccharides (EPS) when grown on 

media with different carbohydrates depending on the source of isolation and 

taxonomic position was determined. EPS produced by LAB strains when grown in 

a sucrose medium were characterised. Their molecular weight ranged from 37.5 to 

50 kDa, analysis of the monosaccharide composition showed that the main monomer 

is glucose (85.85-97.98%), infrared spectra contained the main functional groups 

characteristic of polysaccharides.  

New data on the spectrum of biological activity of LAB EPS were obtained, 

which make it possible to expand their application area. The role of 

exopolysaccharides in the interaction of lactic acid bacteria with pathogens of 

bacterial plant diseases was established. For the first time, the inhibitory or 

stimulating effect of exopolysaccharides of lactic acid bacteria on the growth and 

biofilm formation of phytopathogenic bacteria of the species Pseudomonas 

fluorescens, P. syringae, Pectobacterium carotovorum, Clavibacter michiganensis, 

Xantomonas campestris and X. vesicatoria. The effect of exopolysaccharides on the 

viability and biofilm formation of phytopathogenic bacteria was strain-specific.  

For the first time, the role of exopolysaccharides in the antiviral activity of 

lactic acid bacteria against human herpes simplex virus type 1 (HSV-1) and tobacco 

mosaic virus (TMV) has been demonstrated.  Exopolysaccharides of Leuconostoc 

sp. 6k and Lactobacillus sp. 26ʷ strains at concentrations of 18-150 ɛg/ml exhibited 
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antiviral activity at the stages of adsorption, penetration and late stages of HSV-1 

reproduction, and also had virucidal activity. At a concentration of 100 ɛg/ml, 

exopolysaccharides of lactic acid bacteria reduced the infectivity of HSV by 80-92% 

and exhibited dose-dependent antiviral activity. 

It has been shown that LAB strains isolated from fermented products of plant 

and animal origin exhibit antioxidant activity in vitro. Resistance to hydrogen 

peroxide depended on the source of isolation. More resistant strains of lactic acid 

bacteria were isolated from dairy products and fermented apples. EPS at a 

concentration of 5 mg/ml exhibit antioxidant activity by binding hydroxyl radicals, 

which reaches 50% of the activity of vitamin C.  

Lactic acid bacteria and their exopolysaccharides (including capsular EPS) are 

promising for use as reducing agents and stabilisers in the biotechnology of ógreenô 

synthesis of silver nanoparticles with antimicrobial activity against opportunistic 

pathogens. In most cases (89.6%), silver nanoparticles were 10-40 nm in size. The 

ability of LAB to reduce silver ions with the formation of nanoparticles was strain-

specific. The size and antimicrobial activity of silver nanoparticles depended on the 

conditions of their production, such as temperature, pH, and concentration of the 

reaction mixture components. 

The level of acid production during growth in milk varied widely regardless 

of the taxonomic position and source of isolation of LAB strains, with the highest 

rate of acid production being characteristic of L. lactis subsp. lactis strains and, to a 

lesser extent, Enterococcus strains. Enterococci in traditional fermented milk 

products of spontaneous fermentation are represented by the species E. faecalis 

(66% of strains), E. durans (19% of strains) and E. faecium (6.5% of strains). 

Analysis according to safety criteria for production cultures showed that a significant 

number of enterococcus strains do not meet the established requirements for 

industrial cultures, although they exhibit satisfactory technological properties. In 

57% of enterococcus strains, multiple resistance to antibacterial drugs with different 
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mechanisms of action was detected, biogenic amines were produced, and 20% of 

enterococcus strains had ɓ-haemolytic activity.   

Lactococci exhibited a number of strain-specific technological characteristics, 

such as aroma formation, autolytic activity, moisture retention capacity, growth in 

the temperature range of 10-42ÁC and resistance to 6.5% NaCl, which meet the 

requirements for starter cultures of the LAB for fermented milk products. 

It was shown that the acid production of L. plantarum strains growing in 

nutrient media based on vegetable raw materials is influenced to a greater extent by 

the composition of the medium than by the concentration of NaCl. In vegetable 

media, acid production was inhibited when L. plantarum strains were co-cultured, 

compared to monocultures, which may indicate mutual antagonism. The 

effectiveness of using monocultures of L. plantarum strains for vegetable 

fermrentation and the positive effect on the microbiological quality of fermented 

vegetables during storage were demonstrated.   

A collection of lactic acid bacteria strains has been created, which, based on 

their complex physiological and biochemical properties and biological activity, are 

promising for the production of functional fermented products, exopolysaccharides 

with antiviral and antioxidant activities, and bacteriocins. Promising producers of 

exopolysaccharides have been selected as means of controlling pathogens of 

bacterial and viral plant diseases.  

The bacterial preparation ñLactoCapò was developed for the fermentation of 

vegetable raw materials, which includes the strains Lactobacillus plantarum IMV 

B-7565, IMV B-7566, IMV B-7597 and IMV B-7598.   The use of ñLactoCapò 

reduces fermentation time and improves the microbiological quality of the final 

product compared to the traditional method of spontaneous fermentation of 

vegetables.  

The features of the biological activity of LAB depending on their taxonomic 

position and source of isolation, established in the dissertation, are a fundamental 
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basis for the development of new methodological approaches to the screening of 

LAB strains and the expansion of their scope of application.  

Keywords: lactic acid bacteria, probiotics, exopolysaccharides, bacteriocins, 

antiviral activity, antioxidant activity, antagonistic activity, fermented products, 

functional activity. 
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ʉʇʀʉʆʂ ʇʈɸʎʔ ɿɼʆɹʋɺɸʏɸ, ʆʇʋɹʃɯʂʆɺɸʅʀʍ ɿɸ ʊɽʄʆʖ 

ɼʀʉɽʈʊɸʎɯɰ  

(* - ʦʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ) 

ʉʪʘʪʪʽ ʫ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ ʋʢʨʘʾʥʠ 

1. ɻʘʨʤʘʰʝʚʘ ɯʃ, ʂʦʚʘʣʝʥʢʦ ʅʂ, ʆʣʝʱʝʥʢʦ ʃʊ, ɺʘʩʠʣʶʢ ʆʄ. ɺʣʘʩʪʠʚʦʩʪʽ 

ʰʪʘʤʽʚ ʣʘʢʪʦʢʦʢʽʚ, ʽʟʦʣʴʦʚʘʥʠʭ ʽʟ ʪʨʘʜʠʮʽʡʥʠʭ ʢʠʩʣʦʤʦʣʦʯʥʠʭ 

ʧʨʦʜʫʢʪʽʚ. ʄʽʢʨʦʙʽʦʣ ʞʫʨʥ. 2017;79(6):3-12. (Indexed in Scopus) (* - 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʽʜʝʶ ʪʘ ʜʠʟʘʡʥ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʜʦʩʣʽʜʞʝʥʦ ʚʣʘʩʪʠʚʦʩʪʽ 

ʰʪʘʤʽʚ ʄʂɹ, ʧʨʦʚʝʜʝʥʘ ʩʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʪʘ ʘʥʘʣʽʟ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ, ʧʽʜʛʦʪʦʚʣʝʥʦ ʩʪʘʪʪʶ ʜʦ ʜʨʫʢʫ) 

2. ɻʘʨʤʘʰʝʚʘ ɯʃ, ʂʦʚʘʣʝʥʢʦ ʅʂ, ɺʘʩʠʣʶʢ ʆʄ, ʆʣʝʱʝʥʢʦ ʃʊ. ʇʨʦʜʫʢʮʽʷ 

ʝʟʢʦʧʦʣʽʩʘʭʘʨʠʜʽʚ ʰʪʘʤʘʤʠ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ, ʽʟʦʣʴʦʚʘʥʠʭ ʟ 

ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʧʨʦʜʫʢʪʽʚ. ʄʽʢʨʦʙʽʦʣ ʙʽʦʪʝʭʥʦʣ. 2017;4:76-84. (* - 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʽʜʝʶ ʪʘ ʜʠʟʘʡʥ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʧʨʦʚʝʜʝʥʦ ʧʦʰʫʢ 

ʧʨʦʜʫʢʮʝʥʪʽʚ ʄʂɹ, ʩʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʪʘ ʘʥʘʣʽʟ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ, ʧʽʜʛʦʪʦʚʣʝʥʦ ʩʪʘʪʪʶ ʜʦ ʜʨʫʢʫ) 

3. ɻʘʨʤʘʰʝʚʘ ɯʃ, ʂʦʚʘʣʝʥʢʦ ʅʂ, ʆʣʝʱʝʥʢʦ ʃʊ. ʉʪʽʡʢʽʩʪʴ ʜʦ ʘʥʪʠʙʽʦʪʠʢʽʚ, 

ʜʝʢʘʨʙʦʢʩʠʣʘʟʥʘ ʪʘ ʛʝʤʦʣʽʪʠʯʥʘ ʘʢʪʠʚʥʦʩʪʽ ʝʥʪʝʨʦʢʦʢʽʚ, ʽʟʦʣʴʦʚʘʥʠʭ ʽʟ 

ʪʨʘʜʠʮʽʡʥʠʭ ʢʠʩʣʦʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ. ʄʽʢʨʦʙʽʦʣ ʞʫʨʥ. 2018;80(1):3-14. 

(Indexed in Scopus) (* - ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʽʜʝʶ ʪʘ ʜʠʟʘʡʥ ʝʢʩʧʝʨʠʤʝʥʪʫ, 

ʚʠʟʥʘʯʝʥʘ ʘʥʪʠʙʽʦʪʠʢʦʩʪʽʡʢʽʩʪʴ, ʜʝʢʘʨʙʦʢʩʠʣʘʟʥʘ ʪʘ  ʛʝʤʦʣʽʪʠʯʥʘ 

ʘʢʪʠʚʥʦʩʪʽ, ʧʨʦʚʝʜʝʥʦ ʩʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ ʪʘ ʘʥʘʣʽʟ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ, ʧʽʜʛʦʪʦʚʣʝʥʦ ʩʪʘʪʪʶ ʜʦ ʜʨʫʢʫ) 

4. Garmasheva IL, Kovalenko NK, Oleschenko LT. Biological traits of 

enterococci and lactococci isolated from traditional dairy products of 

Ukraine. Mikrobiol Z. 2020;82(1):22-32. (Indexed in Scopus, Q4) (* - 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʽʜʝʶ ʪʘ ʜʠʟʘʡʥ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʚʠʟʥʘʯʝʥʘ ʙʽʦʣʦʛʽʯʥʘ 



мр 
 

 

 

ʘʢʪʠʚʥʽʩʪʴ ʣʘʢʪʦʢʦʢʽʚ ʪʘ ʝʥʪʝʨʦʢʦʢʽʚ ʘʢʪʠʚʥʦʩʪʽ, ʧʨʦʚʝʜʝʥʦ 

ʩʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ ʪʘ ʘʥʘʣʽʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ, 

ʧʽʜʛʦʪʦʚʣʝʥʦ ʩʪʘʪʪʶ ʜʦ ʜʨʫʢʫ) 

5. Garmasheva IL, Vasyliuk OM, Oleschenko LT. Effect of cocultivation on 

Lactobacillus plantarum strains growth and antagonistic activity. Mikrobiol 

Z. 2021;83(1):12-20. (Indexed in Scopus, Q4) (* - ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʽʜʝʶ ʪʘ 

ʜʠʟʘʡʥ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʚʠʟʥʘʯʝʥʦ ʚʧʣʠʚ ʩʫʤʽʩʥʦʛʦ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʥʘ  ʨʽʩʪ 

ʪʘ ʘʥʪʘʛʦʥʽʩʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ, ʧʨʦʚʝʜʝʥʦ ʩʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ ʪʘ 

ʘʥʘʣʽʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ, ʧʽʜʛʦʪʦʚʣʝʥʦ ʩʪʘʪʪʶ ʜʦ ʜʨʫʢʫ) 

 

ʉʪʘʪʪʽ ʫ ʽʥʦʟʝʤʥʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ 

6. Garmasheva I, Vasyliuk O, Kovalenko N, Oleschenko L, Ostapchuk A. 

Intraspecies cellular fatty acids heterogeneity of Lactobacillus plantarum 

strains isolated from fermented foods in Ukraine. Lett Appl Microbiol. 

2015;61:283-292. (Indexed in Scopus, Q2) (* - ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʽʜʝʶ ʪʘ 

ʜʠʟʘʡʥ ʝʢʩʧʝʨʠʤʝʥʪʫ,  ʧʨʦʚʝʜʝʥʦ ʩʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ ʪʘ ʘʥʘʣʽʟ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ, ʧʽʜʛʦʪʦʚʣʝʥʦ ʩʪʘʪʪʶ ʜʦ ʜʨʫʢʫ ) 

7. Garmasheva I. Isolation and characterization of lactic acid bacteria from 

Ukrainian traditional dairy products. AIMS Microbiol. 2016;2(3):372-387. 

(Indexed in Scopus) (* - ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʽʜʝʶ ʪʘ ʜʠʟʘʡʥ ʝʢʩʧʝʨʠʤʝʥʪʫ, 

ʧʨʦʚʝʜʝʥʦ ʚʠʜʽʣʝʥʥʷ ʪʘ ʽʜʝʥʪʠʬʽʢʘʮʽʶ ʰʪʘʤʽʚ ʄʂɹ, ʚʠʚʯʝʥʽ ʾʭ 

ʙʽʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʧʨʦʚʝʜʝʥʦ ʩʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ ʪʘ ʘʥʘʣʽʟ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ, ʧʽʜʛʦʪʦʚʣʝʥʦ ʩʪʘʪʪʶ ʜʦ ʜʨʫʢʫ) 

8. Livinska O, Ivaschenko O, Garmasheva I, Kovalenko N. The screening of 

lactic acid bacteria with antioxidant properties. AIMS Microbiol. 2016;2(4): 

447-459. (Indexed in Scopus) (* - ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʽʜʝʶ ʪʘ ʜʠʟʘʡʥ 

ʝʢʩʧʝʨʠʤʝʥʪʫ, ʧʨʦʚʝʜʝʥʦ ʧʽʜʛʦʪʦʚʢʫ ʢʫʣʴʪʫʨ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʧʨʦʚʝʜʝʥʦ ʩʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ ʪʘ 

ʘʥʘʣʽʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ, ʧʽʜʛʦʪʦʚʣʝʥʦ ʩʪʘʪʪʶ ʜʦ ʜʨʫʢʫ) 



мс 
 

 

 

9. Garmasheva I, Kovalenko N, Voychuk S, Ostapchuk A, Livinsôka O, 

Oleschenko L. Lactobacillus species mediated synthesis of silver 

nanoparticles and their antibacterial activity against opportunistic pathogens 

in vitro. BioImpacts. 2016;6(4):219-223. (Indexed in Scopus, Q2) (* - 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʽʜʝʶ ʪʘ ʜʠʟʘʡʥ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʧʨʦʚʝʜʝʥʦ ʩʠʥʪʝʟ 

ʥʘʥʦʯʘʩʪʦʢ ʩʨʽʙʣʘ, ʜʦʩʣʽʜʞʝʥʦ ʾʭ ʘʥʪʠʤʽʢʨʦʙʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʚʠʜʽʣʝʥʽ 

ʢʘʧʩʫʣʴʥʽ ʝʢʟʦʧʦʣʽʩʘʭʘʨʠʜʠ ʰʪʘʤʽʚ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ, ʧʨʦʚʝʜʝʥʦ 

ʩʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ ʪʘ ʘʥʘʣʽʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ, 

ʧʽʜʛʦʪʦʚʣʝʥʦ ʩʪʘʪʪʶ ʜʦ ʜʨʫʢʫ) 

10. Garmasheva I, Vasyliuk O, Kovalenko N, Oleschenko L. New approach for 

fast screening of lactic acid bacteria for vegetable fermentation. J Microbiol 

Biotechnol Food Sci. 2019;8(4):1066-1071. (Indexed in Scopus, Q4) (* - 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʽʜʝʶ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʧʽʜʽʙʨʘʥʦ ʤʝʪʦʜʠʯʥʽ ʧʽʜʭʦʜʠ, 

ʜʦʩʣʽʜʞʝʥʦ ʨʽʩʪ ʢʫʣʴʪʫʨ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ ʚ ʦʚʦʯʝʚʠʭ 

ʩʝʨʝʜʦʚʠʱʘʭ ʪʘ ʩʪʽʡʢʽʩʪʴ ʜʦ NaCl, ʧʨʦʚʝʜʝʥʦ ʬʝʨʤʝʥʪʘʮʽʶ ʦʚʦʯʽʚ ʚ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ, ʧʨʦʚʝʜʝʥʦ ʩʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ ʪʘ ʘʥʘʣʽʟ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ, ʧʽʜʛʦʪʦʚʣʝʥʦ ʩʪʘʪʪʶ ʜʦ ʜʨʫʢʫ) 

11. Naumenko K, Biliavska L, Pankivska Y, Povnitsa O, Vasyliuk O, 

Garmasheva I, Zagorodnya S. Anti-herpetic activity exopolysaccharides 

produced by different species of lactic acid bacteria. J Adv Biol. 

2019;12:2307-2315. (* - ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʽʜʝʶ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʧʨʦʚʝʜʝʥʦ 

ʚʠʜʽʣʝʥʥʷ ʪʘ ʦʯʠʩʪʢʫ ʝʢʟʦʧʦʣʽʩʘʭʘʠʨʜʽʚ, ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ) 

12. Garmasheva IL, Oleschenko LT. A comparative study of antagonistic activity 

spectra of lactic acid bacteria isolated from fermented foods. Lett Appl 

Microbiol. 2022;75(4):991-999. (Indexed in Scopus, Q3) (* - ʟʘʧʨʦʧʦʥʦʚʘʥʦ 

ʽʜʝʶ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʧʽʜʽʙʨʘʥʦ ʤʝʪʦʜʠʯʥʽ ʧʽʜʭʦʜʠ,  ʧʨʦʚʝʜʝʥʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʘʥʪʘʛʦʥʽʩʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ, 



мт 
 

 

 

ʧʨʦʚʝʜʝʥʦ ʩʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ ʪʘ ʘʥʘʣʽʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ, 

ʧʽʜʛʦʪʦʚʣʝʥʦ ʩʪʘʪʪʶ ʜʦ ʜʨʫʢʫ) 

13. Garmasheva IL, Oleschenko LT. Screening of bacteriocin-producing dairy 

Enterococcus strains using low-cost culture media. Front Microbiol. 

2023;14:1168835. (Indexed in Scopus, Q1) (* - ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʽʜʝʶ 

ʝʢʩʧʝʨʠʤʝʥʪʫ, ʧʽʜʽʙʨʘʥʦ ʤʝʪʦʜʠʯʥʽ ʧʽʜʭʦʜʠ,  ʧʨʦʚʝʜʝʥʦ ʧʦʰʫʢ 

ʙʘʢʪʝʨʽʦʮʠʥʦʛʝʥʥʠʭ ʰʪʘʤʽʚ ʝʥʪʝʨʦʢʦʢʽʚ, ʜʦʩʣʽʜʞʝʥʦ ʭʽʤʽʯʥʫ ʧʨʠʨʦʜʫ 

ʤʝʪʘʙʦʣʽʪʽʚ, ʧʨʦʚʝʜʝʥʦ ʩʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ ʪʘ ʘʥʘʣʽʟ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ, ʧʽʜʛʦʪʦʚʣʝʥʦ ʩʪʘʪʪʶ ʜʦ ʜʨʫʢʫ) 

14. Garmasheva I, Tomila T, Kharkhota M, Oleschenko L. Exopolysaccharides 

of lactic acid bacteria as protective agents against bacterial and viral plant 

pathogen. Int J Biol Macromol. 2024;276(1):133851 (Indexed in Scopus, Q1) 

(* - ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʽʜʝʶ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʧʽʜʽʙʨʘʥʦ ʤʝʪʦʜʠʯʥʽ ʧʽʜʭʦʜʠ, 

ʚʠʜʽʣʝʥʦ ʪʘ ʦʯʠʱʝʥʦ ʝʢʟʦʧʦʣʽʩʘʭʘʨʠʜʠ, ʜʦʩʣʽʜʞʝʥʦ ʾʭ ʧʨʦʪʠʚʽʨʫʩʥʫ 

ʘʢʪʠʚʥʽʩʪʴ, ʘʢʪʠʚʥʽʩʪʴ ʧʨʦʪʠ ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʙʘʢʪʝʨʽʡ, 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ ʘʢʪʠʚʥʽʩʪʴ, ʧʨʦʚʝʜʝʥʦ ʩʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ ʪʘ 

ʘʥʘʣʽʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ, ʧʽʜʛʦʪʦʚʣʝʥʦ ʩʪʘʪʪʶ ʜʦ ʜʨʫʢʫ)  

ʊɽɿʀ 

15. ɻʘʨʤʘʰʝʚʘ ɯʃ, ʂʦʚʘʣʝʥʢʦ ʅʂ, ʆʣʝʱʝʥʢʦ ʃʊ. ʄʦʣʦʯʥʦʢʠʩʣʽ ʙʘʢʪʝʨʽʾ 

ʪʨʘʜʠʮʽʡʥʠʭ ʢʠʩʣʦʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʋʢʨʘʾʥʠ ʪʘ ʾʭ ʙʽʦʣʦʛʽʯʥʘ 

ʘʢʪʠʚʥʽʩʪʴ. ɺ: ʄʘʪʝʨʽʘʣʠ ʍɯɯɯ ʟôʾʟʜʫ ʊʦʚʘʨʠʩʪʚʘ ʤʽʢʨʦʙʽʦʣʦʛʽʚ ʋʢʨʘʾʥʠ 

ʽʤ. ʉ.ʄ. ɺʠʥʦʛʨʘʜʩʴʢʦʛʦ; 1-6 ʞʦʚʪʥʷ 2013: ʗʣʪʘ, ʋʢʨʘʾʥʘ. ʗʣʪʘ, 2013. 

ʩ. 76 

16. Livinska OP, Ivaschenko OY, Garmasheva IL, Kovalenko NK. Isolation and 

screening of strains of lactic acid bacteria with antioxidative properties. In: 

Abstract book of the II International Scientific Conference ñMicrobiology 

and immunology ï the development outlook in the 21th centuryò; April 14-

15, 2016: Kyiv, Ukraine. Kyiv, 2016a. p. 46.  



му 
 

 

 

17. ɺʘʩʠʣʶʢ ʆʄ, ɻʘʨʤʘʰʝʚʘ ɯʃ, ʂʦʚʘʣʝʥʢʦ ʅʂ, ʆʣʝʱʝʥʢʦ ʃʊ. ɹʽʦʣʦʛʽʯʥʦ-

ʘʢʪʠʚʥʽ ʰʪʘʤʠ Lactobacillus plantarum Iʄɺ ɺ-7565 ʪʘ ɺ-7566 ʜʣʷ 

ʬʝʨʤʝʥʪʫʚʘʥʥʷ ʦʚʦʯʝʚʦʾ ʩʠʨʦʚʠʥʠ. ɺ: ʊʝʟʠ ʜʦʧʦʚʽʜʝʡ XV ʟ'ʾʟʜʫ 

ʊʦʚʘʨʠʩʪʚʘ ʤʽʢʨʦʙʽʦʣʦʛʽʚ ʋʢʨʘʾʥʠ iʤ. ʉ.ʄ. ɺʠʥʦʛʨʘʜʩʴʢʦʛʦ; 11-15 

ʚʝʨʝʩʥʷ 2017: ʆʜʝʩʘ, ʋʢʨʘʾʥʘ. ʆʜʝʩʘ, 2017. ʩ. 37. 

18. ɻʘʨʤʘʰʝʚʘ ɯʃ, ʂʦʚʘʣʝʥʢʦ ʅʂ, ɺʘʩʠʣʶʢ ʆʄ, ʆʣʝʱʝʥʢʦ ʃʊ. 

ɯʜʝʥʪʠʬʽʢʘʮʽʷ ʪʘ ʙʽʦʣʦʛʽʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʝʥʪʝʨʦʢʦʢʽʚ ʪʨʘʜʠʮʽʡʥʠʭ 

ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʧʨʦʜʫʢʪʽʚ. ɺ: ʄʘʪʝʨʽʘʣʠ XV ʟ'ʾʟʜʫ ʊʦʚʘʨʠʩʪʚʘ 

ʤʽʢʨʦʙʽʦʣʦʛʽʚ ʋʢʨʘʾʥʠ iʤ. ʉ.ʄ. ɺʠʥʦʛʨʘʜʩʴʢʦʛʦ; 11-15 ʚʝʨʝʩʥʷ 2017: 

ʆʜʝʩʘ, ʋʢʨʘʾʥʘ. ʆʜʝʩʘ, 2017ʙ. ʩ. 43. 

19. Garmasheva IL. Comparative characteristic of lactic acid bacteria properties 

isolated from traditional fermented foods. In: Abstracts book III International 

Scientific Conference Microbiology and Immunology ï the development 

outlook in the 21st century; April 19-20 2018: Kyiv, Ukraine. Kyiv, 2018a. 

p. 6-7. 

20. Biliavska L, Pankivska Y, Povnitsa O., Vasuliuk O, Garmasheva I, 

Zagorodnya S. Antiviral potential of exopolysaccharides produced by lactic 

acid bacteria. In: Abstract book International Scientific Conference on 

Microbial Biotechnology (4th edition); 11ï12 october, 2018: Chisinau, 

Moldova. Chisinau, 2018. p. 62 

21. Biliavska L, Pankivska Y, Povnitsa O, Vasyliuk O, Naumenko K, 

Garmasheva I, Zagorodnya S. Antiviral activity of the exopolysaccharides 

produced by Leuconostoc sp. against HSV-1. 4th International electronic 

conference on medical chemistry 1-30 November 2018 

22. ɺʘʩʠʣʶʢ ʆʄ, ɻʘʨʤʘʰʝʚʘ ɯʃ, ʂʦʚʘʣʝʥʢʦ ʅʂ, ʆʣʝʱʝʥʢʦ ʃʊ. ɯʥʛʽʙʫʶʯʘ 

ʘʢʪʠʚʥʽʩʪʴ ʰʪʘʤʽʚ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ ʱʦʜʦ ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ 

ʙʘʢʪʝʨʽʡ. ɺ: Abstract book International scientific and practical conference 

ñProspects for the development of natural sciences in EU countries and 



мф 
 

 

 

Ukraineò; December 21-22, 2018: Wloclawek, Poland. Wloclawek, 2018. p. 

10-11 

23. Vasyliuk O, Garmasheva I. Investigation of antibacterial metabolites of lactic 

acid bacteria against phytopathogenic bacteria.  In: Conference materials of 

the young scientists conference ñYouth and modern problems of 

microbiology and virologyò; 12-14 November 2019: Kyiv, Ukraine. Kyiv, 

2019. p. 32 

24. ɻʘʨʤʘʰʝʚʘ ɯʃ, ʉʘʚʯʫʢ ʗɯ. ʈʦʣʴ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ ʫ ʧʽʜʚʠʱʝʥʥʽ 

ʙʝʟʧʝʢʠ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ. ɺ: ʄʘʪʝʨʽʘʣʠ Vɯ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ çʗʢʽʩʪʴ ʪʘ ʙʝʟʧʝʢʘ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚè; 9-10 

ʣʠʩʪʦʧʘʜʘ 2023: ʂʠʾʚ, ʋʢʨʘʾʥʘ. ʂʠʾʚ, 2023. ʉ. 162-163 

25. ɺʘʩʠʣʶʢ ʆʄ, ɻʘʨʤʘʰʝʚʘ ɯʃ.  ɸʥʪʘʛʦʥʽʩʪʠʯʥʘ ʘʢʪʠʚʥʽʩʴ 

ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ ʱʦʜʦ ʟʙʫʜʥʠʢʽʚ ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʭʚʦʨʦʙ ʨʦʩʣʠʥ.  

ɺ: ʄʘʪʝʨʽʘʣʠ XVɯ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ 

çʄʽʢʨʦʙʽʦʣʦʛʽʷ ʚ ʩʫʯʘʩʥʦʤʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ; 25 

ʞʦʚʪʥʷ 2023:ʏʝʨʥʽʛʽʚ, ʋʢʨʘʾʥʘ. ʏʝʨʥʽʛʽʚ, 2023. ʩ. 12-13 

ʇʘʪʝʥʪʠ 

26. ʇʘʪ. ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ UA 113580 U ʐʪʘʤ Lactobacillus plantarum 

1047ʢ ʟ ʧʨʦʙʽʦʪʠʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʜʣʷ ʟʘʢʚʘʰʫʚʘʥʥʷ ʦʚʦʯʝʚʦʾ 

ʩʠʨʦʚʠʥʠ / ɻʘʨʤʘʰʝʚʘ ɯʃ, ɺʘʩʠʣʶʢ ʆʄ, ʂʦʚʘʣʝʥʢʦ ʅʂ, ʇʽʜʛʦʨʩʴʢʠʡ 

ɺʉ, ʆʣʝʱʝʥʢʦ ʃʊ. ʆʧʫʙʣ. 10.02.2017. ɹʶʣ. ˉ 3/2017.  

27. ʇʘʪ. ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ UA 113581 U ʐʪʘʤ Lactobacillus plantarum 47 

ʉʄ ʟ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʶ ʘʢʪʠʚʥʽʩʪʶ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʬʝʨʤʝʥʪʦʚʘʥʠʭ 

ʦʚʦʯʝʚʠʭ ʧʨʦʜʫʢʪʽʚ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʭʘʨʯʫʚʘʥʥʷ / ɻʘʨʤʘʰʝʚʘ ɯʃ, 

ɺʘʩʠʣʶʢ ʆʄ, ʂʦʚʘʣʝʥʢʦ ʅʂ, ʇʽʜʛʦʨʩʴʢʠʡ ɺʉ, ʆʣʝʱʝʥʢʦ ʃʊ, ʃʽʚʽʥʩʴʢʘ 

ʆʇ. ʆʧʫʙʣ. 10.02.2017. ɹʶʣ. ˉ3/2017.  

28. ʇʘʪ. ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ  UA 140653 U ʉʧʦʩʽʙ ʬʝʨʤʝʥʪʘʮʽʾ ʢʘʧʫʩʪʠ / 

ɺʘʩʠʣʶʢ ʆʄ, ɻʘʨʤʘʰʝʚʘ ɯʃ, ʂʦʚʘʣʝʥʢʦ ʅʂ, ʆʣʝʱʝʥʢʦ ʃʊ, 

ʇʽʜʛʦʨʩʴʢʠʡ ɺʉ. ʆʧʫʙʣ. 10.03.2020. ɹʶʣ. ˉ5/2020.  



нл 
 

 

 

ɿʄɯʉʊ 

ʇɽʈɽʃɯʂ ʋʄʆɺʅʀʍ ʇʆɿʅɸʏɽʅʔéééééééééééé..... 24 

ɺʉʊʋʇééééééééééééééééééééééééé... 25 

ʈʆɿɼɯʃ 1. ʆɻʃʗɼ ʃɯʊɽʈɸʊʋʈʀ 

ʈɯɿʅʆʄɸɯʅɯʊʊʗ, ɹɯʆʃʆɻɯʏʅɸ ɸʂʊʀɺʅɯʉʊʔ ɯ ʇʈɸʂʊʀʏʅɽ 

ɺʀʂʆʈʀʉʊɸʅʅʗ ʄʆʃʆʏʅʆʂʀʉʃʀʍ ɹɸʂʊɽʈɯʁ 

ʊʈɸɼʀʎɯʁʅʀʍ ʌɽʈʄɽʅʊʆɺɸʅʀʍ ʇʈʆɼʋʂʊɯɺéééééé . 

 

 

 

36 

1.1. ɿʥʘʯʝʥʥʷ ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʧʨʦʜʫʢʪʽʚ ʚ ʨʘʮʽʦʥʽ ʭʘʨʯʫʚʘʥʥʷééé 36 

1.2. ʄʦʣʦʯʥʦʢʠʩʣʽ ʙʘʢʪʝʨʽʾ ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʧʨʦʜʫʢʪʽʚéééééé. 40 

1.3. ʄʦʣʦʯʥʦʢʠʩʣʽ ʙʘʢʪʝʨʽʾ ʷʢ ʟʘʢʚʘʩʦʯʥʽ ʢʫʣʴʪʫʨʠ ʚ ʭʘʨʯʦʚʽʡ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽééééééééééééééééééééééé 

 

42 

1.4. ʇʨʦʙʽʦʪʠʯʥʽ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʦʣʦʯʥʦʢʠʩʣʠʭ 

ʙʘʢʪʝʨʽʡééééééééééééééééééééééééé.. 

 

45 

1.4.1. ɸʥʪʘʛʦʥʽʩʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʄʂɹéééééééééééé.. 47 

1.4.2. ɽʢʟʦʧʦʣʽʩʘʭʘʨʠʜʠ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡéééééééé 52 

1.4.3. ʇʨʦʪʠʚʽʨʫʩʥʘ ʘʢʪʠʚʥʽʩʪʴ ʄʂɹééééééééééééé.. 57 

1.4.4. ɸʥʪʠʦʢʩʠʜʘʥʪʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʄʂɹéééééééééééé 58 

1.5. ʇʦʩʪʙʽʦʪʠʢʠ - ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽ ʤʝʪʘʙʦʣʽʪʠ ʤʦʣʦʯʥʦʢʠʩʣʠʭ 

ʙʘʢʪʝʨʽʡééééééééééééééééééééééééé. 

 

59 

1.6. ʄʦʣʦʯʥʦʢʠʩʣʽ ʙʘʢʪʝʨʽʾ ʷʢ ʟʘʩʦʙʠ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ ʚʽʜ 

ʬʽʪʦʧʘʪʦʛʝʥʽʚééééééééééééééééééééééé 

 

62 

1.7. ʄʦʣʦʯʥʦʢʠʩʣʽ ʙʘʢʪʝʨʽʾ ʫ ʥʘʥʦʙʽʦʪʝʭʥʦʣʦʛʽʾ çʟʝʣʝʥʦʛʦè ʩʠʥʪʝʟʫ 

ʥʘʥʦʯʘʩʪʦʢ ʩʨʽʙʣʘééééééééééééééééééééé. 

 

65 

ɽʂʉʇɽʈʀʄɽʅʊɸʃʔʅɸ ʏɸʉʊʀʅɸ 

ʈʆɿɼɯʃ 2. ʄɸʊɽʈɯɸʃʀ ɯ ʄɽʊʆɼʀ ɼʆʉʃɯɼɾɽʅʔéééééé.. 

 

69 

2.1. ʄʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷéééééééééé..... 69 

2.1.1. ɺʠʜʽʣʝʥʥʷ ʰʪʘʤʽʚ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡéééééééé 69 

2.1.2. ʌʝʥʦʪʠʧʦʚʘ ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡéééé. 69 



нм 
 

 

 

2.2. ʄʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷéééééééé 70 

2.2.1. ɺʠʜʽʣʝʥʥʷ ɼʅʂééééééééééééééééééé...  70 

2.2.2. ʄʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʘ ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʄʂɹééééééé..  70 

2.2.3. ɺʠʟʥʘʯʝʥʥʷ ʥʘʷʚʥʦʩʪʽ ʛʝʥʽʚ ʝʥʪʝʨʦʮʠʥʽʚééééééééé. 74 

2.3. ɹʽʦʭʽʤʽʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷéééééééééééééé 74 

2.3.1. ɸʥʘʣʽʟ ʞʠʨʥʦʢʠʩʣʦʪʥʦʛʦ ʩʢʣʘʜʫ ʢʣʽʪʠʥʥʠʭ ʣʽʧʽʜʽʚééééé 74 

2.3.2. ɺʠʜʽʣʝʥʥʷ ʽ ʘʥʘʣʽʟ ʝʢʟʦʧʦʣʽʩʘʭʘʨʠʜʽʚ ʄʂɹéééééééé. 75 

2.4. ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʄʂɹéééééé 78 

2.4.1. ɺʠʟʥʘʯʝʥʥʷ ʘʥʪʘʛʦʥʽʩʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽééééééééé.. 78 

2.4.2. ʇʨʦʜʫʢʮʽʷ ʝʢʟʦʧʦʣʽʩʘʭʘʨʠʜʽʚ ʄʂɹ ʽ ʾʭ ʙʽʦʣʦʛʽʯʥʘ ʘʢʪʠʚʥʽʩʪʴ.. 80 

2.4.2.1. ɺʧʣʠʚ ɽʇʉ ʥʘ ʨʽʩʪ ʪʘ ʙʽʦʧʣʽʚʢʦʫʪʚʦʨʝʥʥʷ ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ 

ʙʘʢʪʝʨʽʡééééééééééééééééééééééééé. 

 

80 

2.4.2.2. ʇʨʦʪʠʚʽʨʫʩʥʘ ʘʢʪʠʚʥʽʩʪʴ ɽʇʉééééééééééééé  81 

2.4.3.ɸʥʪʠʦʢʩʠʜʘʥʪʥʘ ʘʢʪʠʚʥʽʩʪʴ ʄʂɹéééééééééééé.. 83 

2.4.3.1. ʉʪʽʡʢʽʩʪʴ ʄʂɹ ʜʦ ʧʝʨʦʢʩʠʜʫ ʚʦʜʥʶéééééééééé.. 83 

2.4.3.2. ɺʠʟʥʘʯʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʘʢʪʠʚʥʦʩʪʽéééé. 84 

2.4.3.3. ɸʥʪʠʦʢʩʠʜʘʥʪʥʘ ʘʢʪʠʚʥʽʩʪʴ ɽʇʉééééééééééé..  84 

2.4.4. ɼʦʩʣʽʜʞʝʥʥʷ ʙʝʟʧʝʯʥʦʩʪʽ ʰʪʘʤʽʚ ʄʂɹéééééééééé 85 

2.4.4.1. ʉʪʽʡʢʽʩʪʴ ʜʦ ʘʥʪʠʙʽʦʪʠʢʽʚ ʪʘ ʛʝʤʦʣʽʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴééé. 85 

2.4.4.2. ʇʨʦʜʫʢʮʽʷ ʙʽʦʛʝʥʥʠʭ ʘʤʽʥʽʚééééééééééééé... 85 

2.5. ʉʠʥʪʝʟ ʥʘʥʦʯʘʩʪʦʢ ʩʨʽʙʣʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʄʂɹéééééé 86 

2.6. ɼʦʩʣʽʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʄʂɹééééééé 87 

2.6.1. ɺʽʜʙʽʨ ʢʫʣʴʪʫʨ ʜʣʷ ʬʝʨʤʝʥʪʘʮʽʾ ʤʦʣʦʢʘééééééééé.. 87 

2.6.2. ɺʽʜʙʽʨ ʢʫʣʴʪʫʨ ʜʣʷ ʬʝʨʤʝʥʪʘʮʽʾ ʦʚʦʯʽʚéééééééééé 88 

2.6.2.1. ɺʠʟʥʘʯʝʥʥʷ ʢʠʩʣʦʪʦʫʪʚʦʨʝʥʥʷ ʚ ʦʚʦʯʝʚʠʭ ʩʝʨʝʜʦʚʠʱʘʭ é.. 89 

2.6.2.2. ɺʧʣʠʚ ʩʫʤʽʩʥʦʛʦ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʥʘ ʨʦʩʪʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʰʪʘʤʽʚ L. plantaruméééééééééééééééééééé. 

 

89 

2.6.2.3. ʌʝʨʤʝʥʪʫʚʘʥʥʷ ʦʚʦʯʽʚ ʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭééééé.. 89 



нн 
 

 

 

2.7. ʉʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭééééééééééééééé. 90 

ʈʆɿɼɯʃ 3. ʈɽɿʋʃʔʊɸʊʀ ɼʆʉʃɯɼɾɽʅʔ 

ʄʆʃʆʏʅʆʂʀʉʃɯ ɹɸʂʊɽʈɯɰ ʊʈɸɼʀʎɯʁʅʀʍ ɼʃʗ ʋʂʈɸɰʅʀ 

ʂʀʉʃʆʄʆʃʆʏʅʀʍ ʇʈʆɼʋʂʊɯɺ, ʌɽʈʄɽʅʊʆɺɸʅʀʍ ʆɺʆʏɯɺ 

ɯ ʌʈʋʂʊɯɺéééééééééééééééééééééééé 

 

 

 

91 

3.1. ɯʜʝʥʪʠʬʽʢʘʮʽʷ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡéééééééééé. 91 

3.1.1. ʌʝʥʦʪʠʧʦʚʘ ʽʜʝʥʪʠʬʽʢʘʮʽʷééééééééééééééé 92 

3.1.2. ʄʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʘ ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʰʪʘʤʽʚ ʄʂɹéééé. 94 

3.1.3. ʇʦʨʽʚʥʷʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʪʘ 

ʭʝʤʦʪʘʢʩʦʥʦʤʽʯʥʠʭ ʦʟʥʘʢ ʄʂɹ ʟʘʣʝʞʥʦ ʚʽʜ ʪʘʢʩʦʥʦʤʽʯʥʦʛʦ 

ʧʦʣʦʞʝʥʥʷ ʪʘ ʜʞʝʨʝʣʘ ʚʠʜʽʣʝʥʥʷ éééééééééééééé.. 

 

 

97 

3.2. ʉʢʣʘʜ ʄʂɹ ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʧʨʦʜʫʢʪʽʚ ʪʚʘʨʠʥʥʦʛʦ ʽ ʨʦʩʣʠʥʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ ééééééééééééééééééééééé.. 

 

106 

ʈʆɿɼɯʃ 4 

ɹɯʆʃʆɻɯʏʅɸ ɸʂʊʀɺʅɯʉʊʔ ʄʆʃʆʏʅʆʂʀʉʃʀʍ ɹɸʂʊɽʈɯʁé... 

 

116 

4.1.  ɸʥʪʘʛʦʥʽʩʪʠʯʥʘ ʜʽʷ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡéééééééé 116 

4.1.1. ɸʥʪʘʛʦʥʽʟʤ ʄʂɹ ʱʦʜʦ ʫʤʦʚʥʦ-ʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚé 118 

4.1.2. ɸʥʪʘʛʦʥʽʩʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʱʦʜʦ ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʙʘʢʪʝʨʽʡé.. 128 

4.1.3. ʇʨʦʜʫʢʮʽʷ ʙʘʢʪʝʨʽʦʮʠʥʽʚ ʟʘ ʨʽʟʥʠʭ ʫʤʦʚ ʢʫʣʴʪʠʚʫʚʘʥʥʷ 

ʝʥʪʝʨʦʢʦʢʽʚéééééééééééééééééééééééé 

 

134 

4.2. ɽʢʟʦʧʦʣʽʩʘʭʘʨʠʜʠ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ ʪʘ ʾʭ ʙʽʦʣʦʛʽʯʥʘ 

ʘʢʪʠʚʥʽʩʪʴéééééééééééééééééééééééé. 

 

142 

4.2.1. ʉʢʨʠʥʽʥʛ ʰʪʘʤʽʚ-ʧʨʦʜʫʮʝʥʪʽʚ ʝʢʟʦʧʦʣʽʩʘʭʘʨʠʜʽʚééééé... 143 

4.2.2. ʌʽʟʠʢʦ-ʭʽʤʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ɽʇʉéééééééééé... 146 

4.2.3. ɺʧʣʠʚ ɽʇʉ ʥʘ ʨʽʩʪ ʽ ʙʽʦʧʣʽʚʢʦʫʪʚʦʨʝʥʥʷ ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ 

ʙʘʢʪʝʨʽʡééééééééééééééééééééééééé. 

 

152 

4.2.4. ʇʨʦʪʠʚʽʨʫʩʥʘ ʘʢʪʠʚʥʽʩʪʴ ɽʇʉ ʥʘ ʤʦʜʝʣʽ ʚʽʨʫʩʫ ʪʶʪʶʥʦʚʦʾ 

ʤʦʟʘʾʢʠ (ɺʊʄ)éééééééééééééééééééééé.. 

 

162 



но 
 

 

 

4.2.5. ʇʨʦʪʠʚʽʨʫʩʥʘ ʘʢʪʠʚʥʽʩʪʴ ʱʦʜʦ ʚʽʨʫʩʫ ʧʨʦʩʪʦʛʦ ʛʝʨʧʝʩʫ 

ʣʶʜʠʥʠ 1 ʪʠʧʫéééééééééééééééééééééé.. 

 

164 

4.3. ɸʥʪʠʦʢʩʠʜʘʥʪʥʘ ʘʢʪʠʚʥʽʩʪʴ ʰʪʘʤʽʚ ʄʂɹééééééééé.. 170 

4.4. ʄʦʣʦʯʥʦʢʠʩʣʽ ʙʘʢʪʝʨʽʾ ʫ ʥʘʥʦʙʽʦʪʝʭʥʦʣʦʛʽʷʭ çʟʝʣʝʥʦʛʦè 

ʩʠʥʪʝʟʫ ʥʘʥʦʯʘʩʪʦʢ ʩʨʽʙʣʘééééééééééééééééé.. 

 

177 

4.4.1. ʆʧʪʠʤʽʟʘʮʽʷ ʫʤʦʚ ʩʠʥʪʝʟʫ ʥʘʥʦʢʦʤʧʦʟʠʪʽʚ ʥʘ ʦʩʥʦʚʽ 

ʥʘʥʦʯʘʩʪʠʥʦʢ ʤʝʪʘʣʽʚ ʪʘ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʝʢʟʦʧʦʣʽʩʘʭʘʨʠʜʽʚé.. 

 

185 

ʈʆɿɼɯʃ 5 

ʄʆʃʆʏʅʆʂʀʉʃɯ ɹɸʂʊɽʈɯɰ ɼʃʗ ɿɸʂɺɸʐʋɺɸʅʅʗ 

ʄʆʃʆʏʅʆɰ ʉʀʈʆɺʀʅʀééééééééééééééééé... 

 

 

195 

5.1. ʌʝʨʤʝʥʪʘʮʽʷ  ʤʦʣʦʢʘ ʤʦʣʦʯʥʦʢʠʩʣʠʤʠ ʙʘʢʪʝʨʽʷʤʠééééé.. 195 

5.2. ɺʠʤʦʛʠ ʜʦ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ ʷʢ ʟʘʢʚʘʩʦʯʥʠʭ ʢʫʣʴʪʫʨé.. 201 

5.3. ʈʦʣʴ ʣʘʢʪʦʢʦʢʽʚ ʚ ʧʨʦʮʝʩʽ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʠʩʣʦʤʦʣʦʯʥʠʭ 

ʧʨʦʜʫʢʪʽʚéééééééééééééééééééééééé.. 

 

209 

ʈʆɿɼɯʃ 6 

ʄʆʃʆʏʅʆʂʀʉʃɯ ɹɸʂʊɽʈɯɰ ɼʃʗ ʌɽʈʄɽʅʊɸʎɯɰ ʆɺʆʏɽɺʆɰ 

ʉʀʈʆɺʀʅʀééééééééééééééééééééééé. 

 

 

215 

6.1. ʈʽʩʪ L. plantarum ʚ ʦʚʦʯʝʚʠʭ ʩʝʨʝʜʦʚʠʱʘʭééééééééé. 215 

6.2. ʈʽʩʪ ʪʘ ʘʥʪʘʛʦʥʽʩʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʰʪʘʤʽʚ L. plantarum ʧʨʠ 

ʩʫʤʽʩʥʦʤʫ ʢʫʣʴʪʠʚʫʚʘʥʥʽéééééééééééééééééé 

 

219 

6.3. ʉʢʚʘʰʫʚʘʥʥʷ ʦʚʦʯʽʚ ʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭéééééééé 223 

ɸʅɸʃɯɿ ɯ ʋɿɸɻɸʃʔʅɽʅʅʗ ʈɽɿʋʃʔʊɸʊɯɺééééééééé.. 231 

ɺʀʉʅʆɺʂʀééééééééééééééééééééééé. 258 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʆɰ ʃɯʊɽʈɸʊʋʈʀéééééééééé. 261 

ɼʆɼɸʊʂʀéééééééééééééééééééééééé. 324 

 

 

 



нп 
 

 

 

ʇɽʈɽʃɯʂ ʋʄʆɺʅʀʍ ʇʆɿʅɸʏɽʅʔ 

ɸʌʂ ï ʘʢʪʠʚʥʘ ʬʦʨʤʘ ʢʠʩʥʶ 

ɹʋʆ ï ʙʣʷʰʢʦʫʪʚʦʨʶʶʯʘ ʦʜʠʥʠʮʷ 

ɺʇɻ-1 ï ʚʽʨʫʩ ʧʨʦʩʪʦʛʦ ʛʝʨʧʝʩʫ 1 ʪʠʧʫ 

ɺʊʄ ï ʚʽʨʫʩ ʪʶʪʶʥʦʚʦʾ ʤʦʟʘʾʢʠ 

ɼʅʂ ï ʜʝʟʦʢʩʠʨʠʙʦʥʫʢʣʝʾʥʦʚʘ ʢʠʩʣʦʪʘ 

ɽʇʉ ï ʝʢʟʦʧʦʣʽʩʘʭʘʨʠʜʠ 

ʂʌɹ ï ʢʦʝʬʽʮʽʻʥʪ ʬʦʨʤʫʚʘʥʥʷ ʙʽʦʧʣʽʚʢʠ 

ʂʋʆ ï ʢʦʣʦʥʽʻʫʪʚʦʨʶʶʯʘ ʦʜʠʥʠʮʷ 

ʄɸʌɸʄ ï ʤʝʟʦʬʽʣʴʥʽ ʘʝʨʦʙʥʽ ʽ ʬʘʢʫʣʴʪʘʪʠʚʥʦ ʘʥʘʝʨʦʙʥʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ 

ʄʂɹ ï ʤʦʣʦʯʥʦʢʠʩʣʽ ʙʘʢʪʝʨʽʾ 

ʄʆɯ - ʤʥʦʞʠʥʥʽʩʪʴ ʽʥʬʽʢʫʚʘʥʥʷ ʚʽʨʫʩʫ 

ʄʊʊ - 3-(4-5 ʜʠʤʝʪʠʣʪʨʠʘʟʦʣ-2-ʽʣ)-2,5-ʜʠʬʝʥʽʣʪʝʪʨʘʟʦʣʽʫʤ ʙʨʦʤʽʜ 

ʅʏ ï ʥʘʥʦʯʘʩʪʢʠ 

ʇʃʈ ï ʧʦʣʽʤʝʨʘʟʥʘ ʣʘʥʮʶʛʦʚʘ ʨʝʘʢʮʽʷ 

ʧ.ʦ. ï ʧʘʨ ʦʩʥʦʚ 

ʊʊʍ ï ʪʨʠʬʝʥʽʣ-ʪʝʪʨʘʟʦʣʽʡ ʭʣʦʨʠʜ 

ʋʇʄ ï ʫʤʦʚʥʦ-ʧʘʪʦʛʝʥʥʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ 

ʌʇɹ ï ʬʽʪʦʧʘʪʦʛʝʥʥʽ ʙʘʢʪʝʨʽʾ 

ABTS - 2,2'-ʘʟʠʥʦ-ʙ̔ʩ-(3-ʝʪʠʣʙʝʥʟʦʪʘ̔ʟʦʣʥ̔-6-ʩʫʣʴʬʦʥʦʚʘ ʢʠʩʣʦʪʘ) 

DPPH - 2,2-ʜʠʬʝʥʽʣ-1-ʧ̔ʢʨʠʣʛʜ̔ʨʘʟʠʣ 

 

 

 

 

 



нр 
 

 

 

ɺʉʊʋʇ 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ʄʦʣʦʯʥʦʢʠʩʣʽ ʙʘʢʪʝʨʽʾ (ʄʂɹ) ʰʠʨʦʢʦ 

ʨʦʟʧʦʚʩʶʜʞʝʥʽ ʫ ʜʦʚʢʽʣʣʽ, ʻ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʥʦʨʤʦʙʽʦʪʠ ʣʶʜʠʥʠ ʽ ʪʚʘʨʠʥ, ʘ 

ʪʘʢʦʞ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ. ɿʘʚʜʷʢʠ ʰʠʨʦʢʦʤʫ 

ʩʧʝʢʪʨʫ ʬʝʨʤʝʥʪʘʪʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʘ ʙʽʦʣʦʛʽʯʥʽʡ ʘʢʪʠʚʥʦʩʪʽ ʾʭ ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚ ʙʘʛʘʪʴʦʭ ʛʘʣʫʟʷʭ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʤʝʜʠʮʠʥʽ ʪʘ 

ʚʝʪʝʨʠʥʘʨʽʾ. ʅʘʡʜʘʚʥʽʰʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʣʦʯʥʦʢʠʩʣʠʭ 

ʙʘʢʪʝʨʽʡ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ, ʱʦ ʤʘʶʪʴ ʢʦʨʦʪʢʠʡ ʪʝʨʤʽʥ 

ʟʙʝʨʽʛʘʥʥʷ. ʆʢʨʽʤ ʧʦʜʦʚʞʝʥʥʷ ʪʝʨʤʽʥʫ ʧʨʠʜʘʪʥʦʩʪʽ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ, 

ʧʨʦʮʝʩ ʬʝʨʤʝʥʪʘʮʽʾ ʪʘʢʦʞ ʥʘʜʘʻ ʦʩʦʙʣʠʚʠʭ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, 

ʧʽʜʚʠʱʫʻ ʧʦʞʠʚʥʫ ʮʽʥʥʽʩʪʴ, ʧʦʢʨʘʱʫʻ ʙʽʦʜʦʩʪʫʧʥʽʩʪʴ ʤʽʥʝʨʘʣʽʚ ʽ ʚʽʪʘʤʽʥʽʚ, ʘ 

ʪʘʢʦʞ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ. 

ʆʩʦʙʣʠʚʝ ʤʽʩʮʝ ʩʝʨʝʜ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ ʟʘʡʤʘʶʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʽ 

ʧʨʦʜʫʢʪʠ, ʧʦʧʠʪ ʥʘ ʷʢʽ ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʻ, ʨʦʟʰʠʨʶʻʪʴʩʷ ʾʭ ʘʩʦʨʪʠʤʝʥʪ ʽ ʥʘ 

ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʨʠʥʦʢ ʪʘʢʠʭ ʧʨʦʜʫʢʪʽʚ ʩʪʨʽʤʢʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʚ ʫʩʴʦʤʫ ʩʚʽʪʽ. 

ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʧʨʦʜʫʢʪʠ ʭʘʨʯʫʚʘʥʥʷ ï ʧʨʦʜʫʢʪʠ, ʱʦ ʤʽʩʪʷʪʴ ʚ ʩʚʦʻʤʫ ʩʢʣʘʜʽ 

ʽʥʛʨʝʜʽʻʥʪʠ, ʷʢʽ ʦʢʨʽʤ ʧʦʞʠʚʥʦʾ ʪʘ ʝʥʝʨʛʝʪʠʯʥʦʾ ʮʽʥʥʦʩʪʽ, ʚʠʷʚʣʷʶʪʴ ʜʦʚʝʜʝʥʫ 

ʜʦʜʘʪʢʦʚʫ ʬʽʟʽʦʣʦʛʽʯʥʫ ʢʦʨʠʩʪʴ ʽ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʟʜʦʨʦʚôʷ [301]. ʗʢʱʦ 

ʬʽʟʽʦʣʦʛʽʯʥʘ ʢʦʨʠʩʪʴ ʽ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʟʜʦʨʦʚôʷ ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ 

ʨʝʯʦʚʠʥʘʤʠ, ʷʢʽ ʫʪʚʦʨʶʶʪʴʩʷ ʚ ʧʨʦʜʫʢʪʽ ʟʘ ʨʘʭʫʥʦʢ ʤʝʪʘʙʦʣʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʧʽʜ ʯʘʩ ʬʝʨʤʝʥʪʘʮʽʾ, ʘʙʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʞʠʚʠʤʠ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ, ʱʦ ʧʦʪʨʘʧʣʷʶʪʴ ʚ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ ʨʘʟʦʤ ʟ ʧʨʦʜʫʢʪʦʤ ï 

ʪʘʢʽ ʧʨʦʜʫʢʪʠ ʥʘʟʠʚʘʶʪʴ ʙʽʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ [286]. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʩʽ 

ʬʝʨʤʝʥʪʦʚʘʥʽ ʧʨʦʜʫʢʪʠ ʻ ʧʦʪʝʥʮʽʡʥʦ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ, ʘ ʜʦ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ ʚʽʜʥʦʩʷʪʴʩʷ ʷʢ ʪʝʭʥʦʣʦʛʽʯʥʽ ʪʘʢ ʽ 

ʧʨʦʙʽʦʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʟʘ ʷʢʠʤʠ ʧʨʦʚʦʜʷʪʴ ʚʽʜʙʽʨ ʢʫʣʴʪʫʨ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʷʢ ʟʘʢʚʘʩʦʯʥʠʭ ʽ ʧʨʦʙʽʦʪʠʢʽʚ ʚʽʜʧʦʚʽʜʥʦ. ʆʩʢʽʣʴʢʠ ʤʦʣʦʯʥʦʢʠʩʣʽ ʙʘʢʪʝʨʽʾ ʻ 

ʦʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʛʨʫʧ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʱʦ ʙʝʨʫʪʴ ʘʢʪʠʚʥʫ ʫʯʘʩʪʴ ʚ ʧʨʦʮʝʩʘʭ 



нс 
 

 

 

ʬʝʨʤʝʥʪʘʮʽʾ, ʚʠʚʯʝʥʥʷ ʾʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ 

ʻ ʚʢʨʘʡ ʘʢʪʫʘʣʴʥʠʤ. 

ʊʨʘʜʠʮʽʡʥʽ ʬʝʨʤʝʥʪʦʚʘʥʽ ʧʨʦʜʫʢʪʠ ʻ ʚʘʞʣʠʚʠʤ ʜʞʝʨʝʣʦʤ ʧʦʞʠʚʥʠʭ 

ʨʝʯʦʚʠʥ ʪʘ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚ ʨʘʮʽʦʥʽ ʭʘʨʯʫʚʘʥʥʷ. ɺʧʨʦʜʦʚʞ ʙʘʛʘʪʴʦʭ 

ʨʦʢʽʚ ʧʨʦʜʫʢʪʠ ʩʧʦʥʪʘʥʥʦʾ ʬʝʨʤʝʥʪʘʮʽʾ ʻ ʜʞʝʨʝʣʦʤ ʚʠʨʦʙʥʠʯʠʭ ʰʪʘʤʽʚ 

ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ ʷʢ 

ʧʨʦʙʽʦʪʠʢʽʚ ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ ʰʠʨʦʢʦʛʦ ʧʝʨʝʣʽʢʫ ʟʘʭʚʦʨʶʚʘʥʴ ʪʘ 

ʾʭ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʠʚʝʨʥʫʣʠ ʫʚʘʛʫ ʜʦʩʣʽʜʥʠʢʽʚ ʜʦ ʧʦʰʫʢʫ ʥʦʚʠʭ ʧʦʪʝʥʮʽʡʥʠʭ 

ʧʨʦʙʽʦʪʠʯʥʠʭ ʰʪʘʤʽʚ, ʱʦ ʤʽʩʪʷʪʴʩʷ ʚ ʥʘʪʫʨʘʣʴʥʠʭ ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʧʨʦʜʫʢʪʘʭ, 

ʦʩʢʽʣʴʢʠ ʢʦʨʠʩʪʴ ʪʘʢʠʭ ʧʨʦʜʫʢʪʽʚ ʽ ʥʘʧʦʾʚ ʦʙʫʤʦʚʣʝʥʘ, ʚ ʪʦʤʫ ʯʠʩʣʽ, 

ʧʨʦʜʫʢʮʽʻʶ ʄʂɹ ʙʽʦʣʦʛʽʯʥʦ-ʘʢʪʠʚʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ [94, 167, 441, 517].  

ʅʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʰʠʨʦʢʠʡ ʘʩʦʨʪʠʤʝʥʪ ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʦʚʦʯʽʚ ʚ ʨʽʟʥʠʭ 

ʢʨʘʾʥʘʭ ʩʚʽʪʫ, ʧʝʨʝʣʽʢ ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ 

ʬʝʨʤʝʥʪʫʚʘʥʥʷ ʦʚʦʯʝʚʦʾ ʩʠʨʦʚʠʥʠ, ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʚʢʨʘʡ ʦʙʤʝʞʝʥʠʡ, 

ʦʩʦʙʣʠʚʦ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʟʘʢʚʘʩʢʘʤʠ ʜʣʷ ʢʠʩʣʦʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ. 

ʌʝʨʤʝʥʪʦʚʘʥʽ ʦʚʦʯʽ ʚʽʜʽʛʨʘʶʪʴ ʟʥʘʯʥʫ ʨʦʣʴ ʚ ʭʘʨʯʫʚʘʥʥʽ ʣʶʜʝʡ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʋʢʨʘʾʥʠ. ʆʜʥʘʢ, ʥʘ ʜʘʥʠʡ ʯʘʩ, ʜʣʷ ʾʭ ʚʠʛʦʪʦʚʣʝʥʥʷ ʥʘʡʯʘʩʪʽʰʝ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʨʘʜʠʮʽʡʥʠʡ ʤʝʪʦʜ ʩʧʦʥʪʘʥʥʦʾ ʬʝʨʤʝʥʪʘʮʽʾ, ʨʝʟʫʣʴʪʘʪʠ 

ʷʢʦʛʦ ʤʦʞʫʪʴ ʙʫʪʠ ʥʝʩʪʘʙʽʣʴʥʠʤʠ, ʧʦʯʠʥʘʶʯʠ ʚʽʜ ʚʘʨʽʘʮʽʡ ʩʤʘʢʫ ʢʽʥʮʝʚʦʛʦ 

ʧʨʦʜʫʢʪʫ ʜʦ ʦʪʨʠʤʘʥʥʷ ʥʝʟʘʜʦʚʽʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʚʥʘʩʣʽʜʦʢ ʨʦʟʚʠʪʢʫ 

ʩʪʦʨʦʥʥʽʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʥʘ ʦʩʥʦʚʽ 

ʨʝʪʝʣʴʥʦ ʚʽʜʽʙʨʘʥʠʭ ʢʫʣʴʪʫʨ ʄʂɹ ʟʘʙʝʟʧʝʯʫʻ ʩʪʘʙʽʣʴʥʽʩʪʴ ʧʨʦʮʝʩʫ 

ʬʝʨʤʝʥʪʘʮʽʾ ʪʘ ʧʽʜʚʠʱʫʻ ʙʝʟʧʝʯʥʽʩʪʴ ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ ʧʨʦʪʷʛʦʤ ʪʝʨʤʽʥʫ 

ʟʙʝʨʽʛʘʥʥʷ. ɺʽʜʦʤʦ, ʱʦ ʪʝʭʥʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʽ ʙʽʦʣʦʛʽʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʄʂɹ 

ʻ ʰʪʘʤʦʩʧʝʮʠʬʽʯʥʠʤʠ, ʪʦʤʫ ʩʢʨʠʥʽʥʛ çʜʠʢʠʭè ʰʪʘʤʽʚ ʻ ʘʢʪʫʘʣʴʥʠʤ ʜʣʷ 

ʧʦʧʦʚʥʝʥʥʷ ʢʦʣʝʢʮʽʡ ʚʠʨʦʙʥʠʯʠʭ ʢʫʣʴʪʫʨ.  

ʍʦʯʘ ʧʨʦʙʽʦʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ ʚʽʜʦʤʽ ʜʘʚʥʦ, 

ʥʘʨʘʟʽ ʚʝʜʫʪʴʩʷ ʽʥʪʝʥʩʠʚʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʠʩʚʷʯʝʥʽ ʚʠʚʯʝʥʥʶ ʤʝʭʘʥʽʟʤʽʚ ʾʭ 

ʧʨʦʙʽʦʪʠʯʥʦʾ ʜʽʾ. ʅʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʥʘʢʦʧʠʯʝʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 



нт 
 

 

 

ʱʦʜʦ ʙʽʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ, ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʾʾ ʧʨʦʷʚʫ 

ʚʩʝ ʱʝ ʟʘʣʠʰʘʶʪʴʩʷ ʥʝʜʦʩʪʘʪʥʴʦ ʚʽʜʦʤʠʤʠ. ʆʩʦʙʣʠʚʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ 

ʧʦʰʫʢʫ ʙʘʢʪʝʨʽʦʮʠʥʦʛʝʥʥʠʭ ʰʪʘʤʽʚ ʄʂɹ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʤʘʶʪʴ ʚʝʣʠʢʝ 

ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʚ ʭʘʨʯʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʷʢ ʙʽʦʢʦʥʩʝʨʚʘʥʪʠ [95, 266, 

325, 425]. ɺʽʜʦʤʦ, ʱʦ ʧʨʦʜʫʢʮʽʷ ʙʘʢʪʝʨʽʦʮʠʥʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ 

[467] ʽ ʟʘʟʚʠʯʘʡ ʦʪʨʠʤʘʥʥʷ ʧʨʝʧʘʨʘʪʽʚ ʙʘʢʪʝʨʽʦʮʠʥʽʚ ʻ ʝʢʦʥʦʤʽʯʥʦ ʥʝ 

ʚʠʛʽʜʥʠʤ. ʊʦʤʫ ʚʢʨʘʡ ʘʢʪʫʘʣʴʥʠʤ ʻ ʧʦʰʫʢ ʰʪʘʤʽʚ ʄʂɹ, ʷʢʽ ʻ ʤʝʥʰ 

ʚʠʙʘʛʣʠʚʠʤʠ ʜʦ ʫʤʦʚ ʩʠʥʪʝʟʫ ʧʨʦʪʠʤʽʢʨʦʙʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ.  

ʉʝʨʝʜ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ, ʱʦ ʧʨʦʜʫʢʫʶʪʴ ʤʦʣʦʯʥʦʢʠʩʣʽ 

ʙʘʢʪʝʨʽʾ, ʚʘʞʣʠʚʝ ʤʽʩʮʝ ʟʘʡʤʘʶʪʴ ʝʢʟʦʧʦʣʽʩʘʭʘʨʠʜʠ (ɽʇʉ). ʎʽ ʙʽʦʧʦʣʽʤʝʨʠ 

ʤʘʶʪʴ ʚʘʞʣʠʚʝ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʽ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʭʘʨʯʦʚʽʡ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʷʢ ʟʛʫʱʫʚʘʯʽ ʪʘ ʩʪʘʙʽʣʽʟʘʪʦʨʠ ʜʣʷ ʥʘʜʘʥʥʷ ʚôʷʟʢʦʩʪʽ ʪʘ 

ʱʽʣʴʥʦʩʪʽ ʢʠʩʣʦʤʦʣʦʯʥʠʤ ʧʨʦʜʫʢʪʘʤ, ʘ ʪʘʢʦʞ ʚ ʢʦʩʤʝʪʦʣʦʛʽʯʥʽʡ ʪʘ 

ʬʘʨʤʘʮʝʚʪʠʯʥʽʡ ʩʬʝʨʘʭ [24]. ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ɽʇʉ ʧʨʠʚʝʨʪʘʶʪʴ ʜʦ ʩʝʙʝ ʫʚʘʛʫ 

ʟ ʪʦʯʢʠ ʟʦʨʫ ʾʭ ʨʦʣʽ ʫ ʧʨʦʷʚʽ ʧʨʦʙʽʦʪʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʦʣʦʯʥʦʢʠʩʣʠʭ 

ʙʘʢʪʝʨʽʡ.  ɹʫʣʦ ʚʠʷʚʣʝʥʦ ʘʥʪʠʙʽʦʧʣʽʚʢʦʚʫ, ʘʥʪʠʤʽʢʨʦʙʥʫ, ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ, ʘ 

ʪʘʢʦʞ ʧʨʦʪʠʚʽʨʫʩʥʫ, ʧʨʦʪʠʧʫʭʣʠʥʥʫ ʪʘ ʽʤʫʥʦʤʦʜʫʣʶʶʯʫ ʘʢʪʠʚʥʦʩʪʽ ɽʇʉ 

ʄʂɹ [30, 229,  240, 513]. ɽʢʟʦʧʦʣʽʩʘʭʘʨʠʜʠ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ ʨʽʟʥʷʪʴʩʷ 

ʟʘ ʩʚʦʻʶ ʩʪʨʫʢʪʫʨʦʶ, ʷʢʘ ʤʦʞʝ ʦʙʫʤʦʚʣʶʚʘʪʠ ʾʭ ʩʧʝʢʪʨ ʘʢʪʠʚʥʦʩʪʽ [526]. ʊʦʤʫ 

ʧʦʰʫʢ ʥʦʚʠʭ ʧʨʦʜʫʮʝʥʪʽʚ ɽʇʉ ʟ ʧʽʜʚʠʱʝʥʦʶ ʙʽʦʣʦʛʽʯʥʦʶ ʜʽʻʶ ʪʘ ʨʦʟʰʠʨʝʥʥʷ 

ʾʭ ʩʬʝʨʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʻ ʚʢʨʘʡ ʘʢʪʫʘʣʴʥʠʤ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ ʪʨʘʜʠʮʽʡʥʠʭ ʧʨʦʜʫʢʪʽʚ 

ʩʧʦʥʪʘʥʥʦʾ ʬʝʨʤʝʥʪʘʮʽʾ ʤʘʶʪʴ ʷʢ ʬʫʥʜʘʤʝʥʪʘʣʴʥʝ, ʪʘʢ ʽ ʚʘʞʣʠʚʝ ʧʨʘʢʪʠʯʥʝ 

ʟʥʘʯʝʥʥʷ. ʇʦʰʫʢ ʟʘʢʚʘʩʦʯʥʠʭ ʢʫʣʴʪʫʨ ʜʣʷ ʚʽʜʪʚʦʨʝʥʥʷ ʥʘʮʽʦʥʘʣʴʥʠʭ 

ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʧʨʦʜʫʢʪʽʚ ʥʘ ʧʨʦʤʠʩʣʦʚʦʤʫ ʨʽʚʥʽ ʚʝʜʝʪʴʩʷ ʚ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ 

ʩʚʽʪʫ ʽ ʪʘʢʦʞ ʻ ʚʢʨʘʡ ʘʢʪʫʘʣʴʥʠʤ ʜʣʷ ʋʢʨʘʾʥʠ. ɺʽʜʙʽʨ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʢʫʣʴʪʫʨ 

ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ ʜʣʷ ʨʦʟʨʦʙʢʠ ʥʘ ʾʭ ʦʩʥʦʚʽ ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ 

ʜʣʷ ʨʦʟʰʠʨʝʥʥʷ ʘʩʦʨʪʠʤʝʥʪʫ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʧʨʦʜʫʢʪʽʚ ʽ 

ʧʽʜʚʠʱʝʥʥʷ ʾʭ ʙʝʟʧʝʯʥʦʩʪ̔  ʥʘʙʫʚʘʻ ʦʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʚ ʫʤʦʚʘʭ ʟʥʘʯʥʦʛʦ 



ну 
 

 

 

ʧʦʛʽʨʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʚ ʋʢʨʘʾʥʽ ʪʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʦʰʫʢʫ ʥʦʚʠʭ 

ʟʘʩʦʙʽʚ ʧʦʣʽʧʰʝʥʥʷ ʩʪʘʥʫ ʟʜʦʨʦʚËʷ ʥʘʩʝʣʝʥʥʷ. 

ɿʚ'ʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. 

ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʚʠʢʦʥʘʥʘ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʥʘʧʨʷʤʢʦʤ ʥʘʫʢʦʚʦ-

ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ ɯʥʩʪʠʪʫʪʫ ʤʽʢʨʦʙʽʦʣʦʛʽʾ ʽ ʚʽʨʫʩʦʣʦʛʽʾ ʽʤ. ɼ.ʂ. ɿʘʙʦʣʦʪʥʦʛʦ ʅɸʅ 

ʋʢʨʘʾʥʠ ʚ ʤʝʞʘʭ ʙʶʜʞʝʪʥʠʭ ʪʝʤʘʪʠʢ ʚʽʜʜʽʣʫ ʬʽʟʽʦʣʦʛʽʾ ʧʨʦʤʠʩʣʦʚʠʭ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ: çʄʦʣʦʯʥʦʢʠʩʣʽ ʙʘʢʪʝʨʽʾ, ʘʢʪʠʥʦʙʘʢʪʝʨʽʾ, ʜʨʽʞʜʞʽ: 

ʪʘʢʩʦʥʦʤʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʙʽʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʙʽʦʩʠʥʪʝʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʜʣʷ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʰʪʘʤʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚè (ʜʝʨʞʘʚʥʠʡ 

ʨʝʻʩʪʨʘʮʽʡʥʠʡ ʥʦʤʝʨ 0109U002875, 2009- 2013 ʨʨ.), çʈʦʟʨʦʙʢʘ ʥʘʫʢʦʚʠʭ ʦʩʥʦʚ 

ʩʪʚʦʨʝʥʥʷ ʟʘʢʚʘʩʦʢ ʟ ʧʦʢʨʘʱʝʥʠʤʠ ʧʨʦʙʽʦʪʠʯʥʠʤʠ ʽ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʥʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʭʘʨʯʫʚʘʥʥʷè 

(ʜʝʨʞʘʚʥʠʡ ʨʝʻʩʪʨʘʮʽʡʥʠʡ ʥʦʤʝʨ 0110U001859, 2010-2012 ʨʨ.); ʚʽʜʦʤʯʦʾ 

ʢʦʤʧʣʝʢʩʥʦʾ ʧʨʦʛʨʘʤʠ ɺɹʌʄɹ ʅɸʅʋ çʌʫʥʢʮʽʦʥʘʣʴʥʘ ʛʝʥʦʤʽʢʘ ʽ 

ʤʝʪʘʙʫʣʦʤʽʢʘ ʚ ʩʠʩʪʝʤʥʽʡ ʙʽʦʣʦʛʽʾè (ʜʝʨʞʘʚʥʠʡ ʨʝʻʩʪʨʘʮʽʡʥʠʡ ʥʦʤʝʨ 

0112U002744, 2012-2016 ʨʨ.); ʙʶʜʞʝʪʥʦʾ ʪʝʤʘʪʠʢʠ çʈʽʟʥʦʤʘʥʽʪʪʷ, ʬʽʟʽʦʣʦʛʦ-

ʙʽʦʭʽʤʽʯʥʽ ʽ ʛʝʥʝʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʧʨʦʤʠʩʣʦʚʦ-

ʚʘʞʣʠʚʠʭ ʰʪʘʤʽʚ ʙʘʢʪʝʨʽʡ ʪʘ ʜʨʽʞʜʞʽʚè (ʜʝʨʞʘʚʥʠʡ ʨʝʻʩʪʨʘʮʽʡʥʠʡ ʥʦʤʝʨ 

0114U000328, 2014-2018 ʨʨ.); ʚ ʨʘʤʢʘʭ ʮʽʣʴʦʚʦʾ ʢʦʤʧʣʝʢʩʥʦʾ ʧʨʦʛʨʘʤʠ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʅɸʅ ʋʢʨʘʾʥʠ çɹʽʦʭʽʤʽʯʥʽ ʦʩʥʦʚʠ ʩʠʥʪʝʟʫ 

ʥʘʥʦʯʘʩʪʠʥʦʢ ʥʝʦʨʛʘʥʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚè çʌʫʥʜʘʤʝʥʪʘʣʴʥʽ ʧʨʦʙʣʝʤʠ 

ʥʘʥʦʩʪʨʫʢʪʫʨʥʠʭ ʩʠʩʪʝʤ, ʥʘʥʦʤʘʪʝʨʽʘʣʽʚ, ʥʘʥʦʪʝʭʥʦʣʦʛʽʡè 2010-1014 ʨʨ 

(ʜʝʨʞʘʚʥʠʡ ʨʝʻʩʪʨʘʮʽʡʥʠʡ ʥʦʤʝʨ 0110U005820); ʚʽʜʧʦʚʽʜʘʣʴʥʠʡ ʚʠʢʦʥʘʚʝʮʴ 

ʪʝʤʠ çʅʘʥʦʢʦʤʧʦʟʠʪʠ ʥʘ ʦʩʥʦʚʽ ʥʘʥʦʯʘʩʪʠʥʦʢ ʤʝʪʘʣʽʚ ʪʘ ʙʽʦʣʦʛʽʯʥʦ-ʘʢʪʠʚʥʠʭ 

ʙʽʦʧʦʣʽʤʝʨʽʚ ʧʨʦʙʽʦʪʠʯʥʠʭ ʰʪʘʤʽʚ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡè ʚʽʜʧʦʚʽʜʥʦ 

ʮʽʣʴʦʚʦʾ ʢʦʤʧʣʝʢʩʥʦʾ ʧʨʦʛʨʘʤʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʅɸʅ ʋʢʨʘʾʥʠ 

çʌʫʥʜʘʤʝʥʪʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʥʘʥʦʤʘʪʝʨʽʘʣʽʚ ʽ 

ʥʘʥʦʪʝʭʥʦʣʦʛʽʡè 2015-2019 ʨʨ (ʜʝʨʞʘʚʥʠʡ ʨʝʻʩʪʨʘʮʽʡʥʠʡ ʥʦʤʝʨ 

0110U005820); ʚʽʜʧʦʚʽʜʘʣʴʥʠʡ ʚʠʢʦʥʘʚʝʮʴ ʪʝʤʠ çɹʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽ 



нф 
 

 

 

ʝʢʟʦʤʝʪʘʙʦʣʽʪʠ ʪʘ ʢʦʤʧʦʥʝʥʪʠ ʢʣʽʪʠʥ ʧʨʦʙʽʦʪʠʯʥʠʭ ʰʪʘʤʽʚ ʤʦʣʦʯʥʦʢʠʩʣʠʭ 

ʙʘʢʪʝʨʽʡ ʷʢ ʦʩʥʦʚʘ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʦʚʽʪʥʽʭ ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʩʦʙʽʚè ʚʽʜʧʦʚʽʜʥʦ 

ʮʽʣʴʦʚʦʾ ʢʦʤʧʣʝʢʩʥʦʾ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʦʾ ʧʨʦʛʨʘʤʠ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʅɸʅ 

ʋʢʨʘʾʥʠ çʄʦʣʝʢʫʣʷʨʥʽ ʪʘ ʢʣʽʪʠʥʥʽ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʧʦʪʨʝʙ ʤʝʜʠʮʠʥʠ, 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘè 2015-1019 ʨʨ (ʜʝʨʞʘʚʥʠʡ 

ʨʝʻʩʪʨʘʮʽʡʥʠʡ ʥʦʤʝʨ 0115U001598); ʚʽʜʧʦʚʽʜʘʣʴʥʠʡ ʚʠʢʦʥʘʚʝʮʴ ʚʽʜʦʤʯʦʾ 

(ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʾ) ʪʝʤʠ çʌʽʟʽʦʣʦʛʦ-ʙʽʦʭʽʤʽʯʥʽ ʽ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʤʝʭʘʥʽʟʤʠ ʙʽʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʜʨʽʞʜʞʽʚ, ʘʢʪʠʥʦʙʘʢʪʝʨʽʡ ʪʘ 

ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡè, 2019ï2023 ʨʨ, (ʜʝʨʞʘʚʥʠʡ ʨʝʻʩʪʨʘʮʽʡʥʠʡ ʥʦʤʝʨ 

0119U002507). 

ʄʝʪʘ ʽ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʧʦʰʠʨʝʥʥʷ ʦʩʥʦʚʥʠʭ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʛʨʫʧʠ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ (ʄʂɹ) ʚ 

ʫʢʨʘʾʥʩʴʢʠʭ ʪʨʘʜʠʮʽʡʥʠʭ ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʧʨʦʜʫʢʪʘʭ ʭʘʨʯʫʚʘʥʥʷ ʪʚʘʨʠʥʥʦʛʦ ʽ 

ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʦʮʽʥʢʘ ʾʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʙʝʟʧʝʯʥʦʩʪʽ 

ʪʘ ʧʦʪʝʥʮʽʘʣʫ ʧʨʘʢʪʠʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢ ʟʘʢʚʘʩʦʢ ʽ ʧʨʦʜʫʮʝʥʪʽʚ ʙʽʦʣʦʛʽʯʥʦ-

ʘʢʪʠʚʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʭʘʨʯʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʩʽʣʴʩʴʢʦʤʫ 

ʛʦʩʧʦʜʘʨʩʪʚʽ ʽ ʤʝʜʠʮʠʥʽ.   

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʙʫʣʠ ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ: 

- ʚʠʜʽʣʠʪʠ ʤʦʣʦʯʥʦʢʠʩʣʽ ʙʘʢʪʝʨʽʾ ʟ ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʧʨʦʜʫʢʪʽʚ ʨʦʩʣʠʥʥʦʛʦ 

ʽ ʪʚʘʨʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʚ ʜʦʤʘʰʥʽʭ ʫʤʦʚʘʭ ʰʣʷʭʦʤ 

ʩʧʦʥʪʘʥʥʦʛʦ ʙʨʦʜʽʥʥʷ; 

- ʧʨʦʚʝʩʪʠ ʽʜʝʥʪʠʬʽʢʘʮʽʶ ʽʟʦʣʷʪʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʨʘʜʠʮʽʡʥʠʭ 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʽ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠʭ ʤʝʪʦʜʽʚ; 

- ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʛʝʪʝʨʦʛʝʥʥʽʩʪʴ ʬʽʟʽʦʣʦʛʦ-ʙʽʦʭʽʤʽʯʥʠʭ ʪʘ 

ʭʝʤʦʪʘʢʩʦʥʦʤʽʯʥʠʭ ʦʟʥʘʢ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʽʟʥʠʭ ʨʦʜʽʚ ʤʦʣʦʯʥʦʢʠʩʣʠʭ 

ʙʘʢʪʝʨʽʡ; 

- ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʪʘ ʚʠʟʥʘʯʠʪʠ ʧʨʠʨʦʜʫ ʤʝʪʘʙʦʣʽʪʽʚ  ʄʂɹ, ʷʢʽ 

ʦʙʫʤʦʚʣʶʶʪʴ ʾʭ ʘʥʪʘʛʦʥʽʩʪʠʯʥʫ ʜʽʶ ʱʦʜʦ ʫʤʦʚʥʦ-ʧʘʪʦʛʝʥʥʠʭ (ʋʇʄ) ʽ 



ол 
 

 

 

ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʪʘ ʚʽʜʽʙʨʘʪʠ ʧʝʨʩʧʝʢʪʠʚʥʽ 

ʙʘʢʪʝʨʽʦʮʠʥʦʛʝʥʥʽ ʰʪʘʤʠ ʄʂɹ; 

- ʧʨʦʚʝʩʪʠ ʧʦʰʫʢ ʰʪʘʤʽʚ-ʧʨʦʜʫʮʝʥʪʽʚ ʝʢʟʦʧʦʣʽʩʘʭʘʨʠʜʽʚ (ɽʇʉ) ʪʘ 

ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʙʽʦʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʾʭ ɽʇʉ; 

- ʜʦʩʣʽʜʠʪʠ ʙʽʦʣʦʛʽʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ɽʇʉ: ʘʥʪʠʦʢʩʠʜʘʥʪʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, 

ʚʧʣʠʚ ɽʇʉ ʥʘ ʨʽʩʪ ʽ ʙʽʦʧʣʽʚʢʦʫʪʚʦʨʝʥʥʷ ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʙʘʢʪʝʨʽʡ,  

ʧʨʦʪʠʚʽʨʫʩʥʠʡ ʚʧʣʠʚ ɽʇʉ ʫ ʚʽʜʥʦʰʝʥʥʽ ʚʽʨʫʩʫ ʪʶʪʶʥʦʚʦʾ ʤʦʟʘʾʢʠ ʪʘ 

ʚʽʨʫʩʫ ʛʝʨʧʝʩʫ ʣʶʜʠʥʠ 1 ʪʠʧʫ; 

- ʧʨʦʚʝʩʪʠ  ʩʢʨʠʥʽʥʛ ʰʪʘʤʽʚ ʄʂɹ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʚ 

ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʩʠʥʪʝʟʫ ʥʘʥʦʯʘʩʪʦʢ ʩʨʽʙʣʘ; 

- ʜʦʩʣʽʜʠʪʠ ʪʝʭʥʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʰʪʘʤʽʚ ʄʂɹ ʟ ʪʦʯʢʠ ʟʦʨʫ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʭ ʷʢ ʟʘʢʚʘʩʦʯʥʠʭ ʢʫʣʴʪʫʨ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʢʠʩʣʦʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɺ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʘʥʽ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽ, 

ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʽ, ʙʽʦʭʽʤʽʯʥʽ, ʬʽʟʠʯʥʽ ʪʘ ʩʪʘʪʠʩʪʠʯʥʽ ʤʝʪʦʜʠ 

ʜʦʩʣʽʜʞʝʥʥʷ. 

ʆʙԁʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʽ ʙʽʦʣʦʛʽʯʥʘ ʘʢʪʠʚʥʽʩʪʴ 

ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ ʪʨʘʜʠʮʽʡʥʠʭ ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʧʨʦʜʫʢʪʽʚ ʋʢʨʘʾʥʠ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʧʦʰʠʨʝʥʥʷ, ʬʽʟʽʦʣʦʛʦ-ʙʽʦʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, 

ʘʥʪʘʛʦʥʽʩʪʠʯʥʘ ʜʽʷ ʱʦʜʦ ʫʤʦʚʥʦ-ʧʘʪʦʛʝʥʥʠʭ ʪʘ ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʝʢʟʦʧʦʣʽʩʘʭʘʨʠʜʽʚ, ʦʮʽʥʢʘ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʪʘʤʽʚ ʄʂɹ.  

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ: ʉʠʩʪʝʤʥʝ ʜʦʩʣʽʜʞʝʥʥ ̫ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʤʧʣʝʢʩʫ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʽ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠʭ 

ʤʝʪʦʜʽʚ ʜʦʟʚʦʣʠʣʦ ʚʠʨʽʰʠʪʠ ʘʢʪʫʘʣʴʥʫ ʥʘʫʢʦʚʫ ʧʨʦʙʣʝʤʫ - ʧʦʛʣʠʙʠʪʠ ʟʥʘʥʥʷ 

ʧʨʦ ʧʦʰʠʨʝʥʥʷ ʜʦʤʽʥʫʶʯʠʭ ʚ ʪʨʘʜʠʮʽʡʥʠʭ ʫʢʨʘʾʥʩʴʢʠʭ ʧʨʦʜʫʢʪʘʭ ʩʧʦʥʪʘʥʥʦʾ 

ʬʝʨʤʝʥʪʘʮʽʾ ʪʚʘʨʠʥʥʦʛʦ ʽ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʄʂɹ, ʾʭ ʙʝʟʧʝʯʥʽʩʪʴ ʪʘ 

ʦʪʨʠʤʘʪʠ ʥʦʚʽ ʜʘʥʽ ʧʨʦ ʨʦʣɹ ʦʢʨʝʤʠʭ ʤʝʪʘʙʦʣʽʪʽʚ ʄʂɹ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. ɺ ʢʠʩʣʦʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʘʭ ʜʦʤʽʥʫʶʪʴ ʢʦʢʦʚʽ 



ом 
 

 

 

ʬʦʨʤʠ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ ʨʦʜʫ Enterococcus, ʘ ʚ ʬʝʨʤʝʥʪʦʚʘʥʠʭ 

ʧʨʦʜʫʢʪʘʭ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ï  ʧʨʝʜʩʪʘʚʥʠʢʠ ʨʦʜʽʚ Lactobacillus, 

Leuconostoc ʽ Pediococcus, ʟʘʣʝʞʥʦ ʚʽʜ ʧʨʦʜʫʢʪʫ. ɺʧʝʨʰʝ ʧʨʦʚʝʜʝʥʦ 

ʧʦʨʽʚʥʷʣʴʥʫ ʦʮʽʥʢʫ ʙʝʟʧʝʯʥʦʩʪʽ ʄʂɹ ʨʦʜʫ Enterococcus, ʽʟʦʣʴʦʚʘʥʠʭ ʟ  ʨʽʟʥʠʭ 

ʢʠʩʣʦʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʩʧʦʥʪʘʥʥʦʾ ʬʝʨʤʝʥʪʘʮʽʾ. ɺʠʷʚʣʝʥʦ ʱʦ 57 % ʰʪʘʤʽʚ 

ʝʥʪʝʨʦʢʦʢʽʚ ʤʘʶʪʴ ʤʥʦʞʠʥʥʫ ʩʪʽʡʢʽʩʪʴ ʜʦ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, 

ʨʽʟʥʠʭ ʟʘ ʤʝʭʘʥʽʟʤʦʤ ʜʽʾ, ʚʢʣʶʯʘʶʯʠ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʜʦ ʚʘʥʢʦʤʽʮʠʥʫ. ʂʨʽʤ 

ʪʦʛʦ,  20% ʰʪʘʤʽʚ ʚʠʷʚʠʣʠ  ɓ-ʛʝʤʦʣʽʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ. ʈʦʟʰʠʨʝʥʦ ʧʦʣʦʞʝʥʥʷ 

ʧʨʦ ʚʧʣʠʚ ʜʞʝʨʝʣʘ ʚʠʜʽʣʝʥʥʷ ʥʘ ʬʽʟʽʦʣʦʛʦ-ʙʽʦʭʽʤʽʯʥʽ ʽ ʭʝʤʦʪʘʢʩʦʥʦʤʽʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʄʂɹ ʪʘ ʾʭ ʙʽʦʣʦʛʽʯʥʫ ʘʢʪʠʚʥʽʩʪʴ. ɺʧʝʨʰʝ ʧʦʢʘʟʘʥʦ ʨʽʟʥʠʮʶ ʫ 

ʞʠʨʥʦʢʠʩʣʦʪʥʦʤʫ ʩʢʣʘʜ ̔ʢʣʽʪʠʥʥʠʭ ʣʽʧʽʜʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʟʜʘʪʥʦʩʪʽ ʜʦ ʨʦʩʪʫ ʚ 

ʩʪʨʝʩʦʚʠʭ ʫʤʦʚʘʭ. ʐʪʘʤʠ L. plantarum, ɦʦ ʟʜʘʪʥʽ ʜʦ ʨʦʩʪʫ ʧʨʠ 42 ÁC, ʤʘʣʠ 

ʚʠʱʠʡ ʚʽʜʩʦʪʦʢ ʪʝʪʨʘʜʝʢʘʥʦʚʦʾ, ʦʢʪʘʜʝʢʘʥʦʚʦʾ, ʮʠʩ-ʦʢʪʘʜʝʮʝʥʦʚʦʾ ʪʘ ʤʝʥʰʠʡ 

ʚʽʜʩʦʪʦʢ ʮʠʢʣʦʧʨʦʧʘʥʦʚʦʾ ʢʠʩʣʦʪ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʫʣʴʪʫʨʘʤʠ, ʷʢʽ ʥʝ ʨʦʩʣʠ ʧʨʠ 

42ÁC. ʐʪʘʤʠ, ʷʢʽ ʨʦʩʣʠ ʧʨʠ 10 ÁC ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʴ ʤʝʥʰʠʤ ʚʤʽʩʪʦʤ 

ʛʝʢʩʘʜʝʢʘʥʦʚʦʾ ʢʠʩʣʦʪʠ. 

ɺʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʦ ʨʦʜʦʩʧʝʮʠʬʽʯʥʠʡ ʧʨʦʷʚ ʘʥʪʘʛʦʥʽʩʪʠʯʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʄʂɹ ʱʦʜʦ ʫʤʦʚʥʦ-ʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ʇʦʛʣʠʙʣʝʥʦ 

ʟʥʘʥʥʷ ʱʦʜʦ ʧʨʦʷʚʫ ʘʥʪʠʤʽʢʨʦʙʥʦʾ ʜʽʾ ʟʘʣʝʞʥʦ ʚʽʜ ʫʤʦʚ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʪʘ 

ʧʦʢʘʟʘʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʝʨʝʜʦʚʠʱ ʥʘ ʦʩʥʦʚʽ ʚʽʜʭʦʜʽʚ ʭʘʨʯʦʚʠʭ 

ʚʠʨʦʙʥʠʮʪʚ ʜʣʷ ʩʢʨʠʥʽʥʛʫ ʙʘʢʪʝʨʽʦʮʠʥʦʛʝʥʥʠʭ ʰʪʘʤʽʚ ʄʂɹ. ɿ ʪʨʘʜʠʮʽʡʥʠʭ 

ʢʠʩʣʦʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʋʢʨʘʾʥʠ ʚʠʜʽʣʝʥʽ ʙʘʢʪʝʨʽʦʮʠʥʦʛʝʥʥʽ ʰʪʘʤʠ 

ʝʥʪʝʨʦʢʦʢʽʚ, ʱʦ ʤʽʩʪʷʪʴ ʛʝʥʠ ʝʥʪʝʨʦʮʠʥʽʚ ɸ, ɺ ʽ ʈ ʪʘ ʚʠʷʚʣʷʶʪʴ ʘʢʪʠʚʥʽʩʪʴ ʫ 

ʚʽʜʥʦʰʝʥʥʽ Listeria monocytogenes.  

ʆʪʨʠʤʘʥʽ ʥʦʚʽ ʜʘʥʽ ʱʦʜʦ ʩʧʝʢʪʨʫ ʙʽʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ɽʇʉ ʄʂɹ, ʱʦ 

ʜʘʶʪʴ ʟʤʦʛʫ ʨʦʟʰʠʨʠʪʠ ʾʭ ʩʬʝʨʠ ʟʘʩʪʦʩʫʚʘʥʥʷ.  ɺʧʝʨʰʝ ʧʦʢʘʟʘʥʦ, ʱʦ ɽʇʉ 

ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʟʘʩʦʙʘʤʠ ʢʦʥʪʨʦʣʶ ʟʙʫʜʥʠʢʽʚ 

ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʪʘ ʚʽʨʫʩʥʠʭ ʭʚʦʨʦʙ ʨʦʩʣʠʥ. ɺʧʝʨʰʝ ʚʠʷʚʣʝʥʦ ʽʥʛʽʙʫʶʯʠʡ ʚʧʣʠʚ 

ʝʢʟʦʧʦʣʽʩʘʭʘʨʠʜʽʚ ʄʂɹ ʥʘ ʨʽʩʪ ʪʘ ʙʽʦʧʣʽʚʢʦʫʪʚʦʨʝʥʥʷ ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ 



он 
 

 

 

ʙʘʢʪʝʨʽʡ ʚʠʜʽʚ Pseudomonas syringae, P. fluorescens, Pectobacterium 

carotovorum, Xantomonas campestris, Clavibacter michiganensis ʽ X. vesicatoria 

ʪʘ ʥʘ ʽʥʬʝʢʮʽʡʥʽʩʪʴ ʚʽʨʫʩʫ ʪʶʪʶʥʦʚʦʾ ʤʦʟʘʾʢʠ. ɺʧʝʨʰʝ ʧʦʢʘʟʘʥʦ 

ʧʨʦʪʠʚʽʨʫʩʥʠʡ ʝʬʝʢʪ ʝʢʟʦʧʦʣʽʩʘʭʘʨʠʜʽʚ ʄʂɹ ʫ ʚʽʜʥʦʰʝʥʥʽ ʚʽʨʫʩʫ ʧʨʦʩʪʦʛʦ 

ʛʝʨʧʝʩʫ ʣʶʜʠʥʠ 1 ʪʠʧʫ. ɽʇʉ ʰʪʘʤʽʚ Leuconostoc sp. 6ʢ ʽ Lactobacillus sp. 26ʷ 

ʚʦʣʦʜʽʶʪʴ ʚʠʩʦʢʦʶ ʚʽʨʫʣʽʮʠʜʥʦʶ ʜʽʻʶ ʪʘ ʧʨʦʷʚʣʷʶʪʴ ʧʨʦʪʠʚʽʨʫʩʥʫ ʜʽʶ ʥʘ 

ʩʪʘʜʽʷʭ ʘʜʩʦʨʙʮʽʾ, ʧʨʦʥʠʢʥʝʥʥʷ ʪʘ ʧʽʟʥʽʭ ʩʪʘʜʽʷʭ ʨʝʧʨʦʜʫʢʮʽʾ ʚʽʨʫʩʫ.  

ɽʢʟʦʧʦʣʽʩʘʭʘʨʠʜʠ ʄʂɹ ʪʘ ʙʘʢʪʝʨʽʘʣʴʥʽ ʢʣʽʪʠʥʠ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʜʣʷ 

ʟʘʩʪʦcʫʚʘʥʥʷ ʫ ʙʽʦʪʝʭʥʦʣʦʛʽʾ  çʟʝʣʝʥʦʛʦè ʩʠʥʪʝʟʫ ʥʘʥʦʯʘʩʪʦʢ ʩʨʽʙʣʘ ʟ 

ʘʥʪʠʤʽʢʨʦʙʥʦʶ ʜʽʻʶ ʫ ʚʽʜʥʦʰʝʥʥʽ ʫʤʦʚʥʦ-ʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ.  

ɺʧʝʨʰʝ ʧʦʢʘʟʘʥʘ ʨʦʣʴ ʢʘʧʩʫʣʴʥʠʭ ʝʢʟʦʧʦʣʽʩʘʭʘʨʠʜʽʚ ʣʘʢʪʦʙʘʮʠʣ ʚ ʧʨʦʮʝʩʘʭ 

ʬʦʨʤʫʚʘʥʥʷ ʥʘʥʦʯʘʩʪʦʢ ʩʨʽʙʣʘ ʥʘ ʧʦʚʝʨʭʥʽ ʾʭ ʢʣʽʪʠʥ. ɺʠʟʥʘʯʝʥʦ ʚʧʣʠʚ ʫʤʦʚ 

ʩʠʥʪʝʟʫ ʥʘʥʦʯʘʩʪʦʢ ʩʨʽʙʣʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʣʽʪʠʥ ʄʂɹ ʪʘ ʝʢʟʦʧʦʣʽʩʘʭʘʨʠʜʽʚ 

ʥʘ ʾʭ ʘʥʪʠʤʽʢʨʦʙʥʫ ʘʢʪʠʚʥʽʩʪʴ. 

ʈʦʟʨʦʙʣʝʥʦ ʢʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ ʜʦ ʦʮʽʥʢʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

ʰʪʘʤʽʚ ʄʂɹ ʷʢ ʟʘʢʚʘʩʦʯʥʠʭ ʢʫʣʴʪʫʨ ʜʣʷ ʬʝʨʤʝʥʪʘʮʽʾ ʩʠʨʦʚʠʥʠ ʨʦʩʣʠʥʥʦʛʦ ʽ 

ʪʚʘʨʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ.  

 ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʉʪʚʦʨʝʥʦ ʢʦʣʝʢʮʽʶ 

ʰʪʘʤʽʚ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʨʦʟʨʦʙʢʠ ʥʘ ʾʭ ʦʩʥʦʚʽ ʟʘʢʚʘʩʦʯʥʠʭ ʢʦʤʧʦʟʠʮʽʡ ʜʣʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʧʨʦʜʫʢʪʽʚ ʪʘ ʧʨʦʙʽʦʪʠʯʥʠʭ 

ʧʨʝʧʘʨʘʪʽʚ (ʇʘʪʝʥʪ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ ˉ 113581, ʙʶʣ. ˉ3/2017, 10.02.2017. 

ʐʪʘʤ Lactobacillus plantarum 47 ʉʄ ʟ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʶ ʘʢʪʠʚʥʽʩʪʶ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʦʚʦʯʝʚʠʭ ʧʨʦʜʫʢʪʽʚ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʭʘʨʯʫʚʘʥʥʷ. 

ʇʘʪʝʥʪ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ ˉ 113580, ɹʶʣ. ˉ3/2017, 10.02.2017. ʐʪʘʤ 

Lactobacillus plantarum 1047ʢ ʟ ʧʨʦʙʽʦʪʠʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʜʣʷ 

ʟʘʢʚʘʰʫʚʘʥʥʷ ʦʚʦʯʝʚʦʾ ʩʠʨʦʚʠʥʠ). ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʧʽʜʭʦʜʠ ʰʚʠʜʢʦʛʦ 

ʩʢʨʠʥʽʥʛʫ ʧʦʪʝʥʮʽʡʥʦ ʙʘʢʪʝʨʽʦʮʠʥʦʛʝʥʥʠʭ ʰʪʘʤʽʚ ʄʂɹ. ɺʽʜʽʙʨʘʥʦ ʰʪʘʤʠ 

ʝʥʪʝʨʦʢʦʢʽʚ, ʷʢʽ ʻ ʧʨʦʜʫʮʝʥʪʘʤʠ ʙʘʢʪʝʨʽʦʮʠʥʽʚ ʟ ʘʥʪʘʛʦʥʽʩʪʠʯʥʦʶ ʘʢʪʠʚʥʽʩʪʶ 



оо 
 

 

 

ʱʦʜʦ Listeria monocytogenes. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʰʚʠʜʢʠʡ ʧʽʜʭʽʜ ʜʦ ʚʽʜʙʦʨʫ 

ʰʪʘʤʽʚ ʄʂɹ ʜʣʷ ʟʘʢʚʘʰʫʚʘʥʥʷ ʦʚʦʯʝʚʦʾ ʩʠʨʦʚʠʥʠ. ɿʘ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʽ 

ʧʨʦʙʽʦʪʠʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʚʽʜʽʙʨʘʥʦ ʰʪʘʤʠ L. plantarum 47ʩʤ, 1047ʢ, 952ʢ 

ʽ 691ʪ ʷʢʽ ʙʫʣʠ ʜʝʧʦʥʦʚʘʥʽ ʚ ɼʝʧʦʟʠʪʘʨʽʾ ɯʥʩʪʠʪʫʪʫ ʤʽʢʨʦʙʽʦʣʦʛʽʾ ʽ ʚʽʨʫʩʦʣʦʛʽʾ 

ʽʤ. ɼ.ʂ. ɿʘʙʦʣʦʪʥʦʛʦ ʧʽʜ ʥʦʤʝʨʘʤʠ ɯʄɺ ɺ-7565, ɯʄɺ B-7566, ɯʄɺ B-7597 ʽ 

ɯʄɺ B-7598 ʚʽʜʧʦʚʽʜʥʦ. ʅʘ ʦʩʥʦʚʽ ʚʽʜʽʙʨʘʥʠʭ ʰʪʘʤʽʚ ʨʦʟʨʦʙʣʝʥʦ ʟʘʢʚʘʩʢʫ 

çʃʘʢʪʦʂʘʧè ʜʣʷ ʬʝʨʤʝʥʪʫʚʘʥʥʷ ʦʚʦʯʝʚʦʾ ʩʠʨʦʚʠʥʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʩʢʦʨʦʪʠʪʠ 

ʯʘʩ ʬʝʨʤʝʥʪʘʮʽʾ ʪʘ ʧʽʜʚʠʱʠʪʠ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʢʽʥʮʝʚʦʛʦ 

ʧʨʦʜʫʢʪʫ (ʇʘʪʝʥʪ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ ˉ 140653, ʙʶʣ. ˉ5/2020, 10.03.2020. 

ʉʧʦʩʽʙ ʬʝʨʤʝʥʪʘʮʽʾ ʢʘʧʫʩʪʠ). ʈʦʟʨʦʙʣʝʥʦ ʣʘʙʦʨʘʪʦʨʥʠʡ ʨʝʛʣʘʤʝʥʪ ʥʘ 

ʚʠʨʦʙʥʠʮʪʚʦ ʢʦʤʧʦʟʠʮʽʡ ʰʪʘʤʽʚ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ Lactobacillus 

plantarum çʃʘʢʪʦʂʘʧè, ʪʝʭʥʽʯʥʽ ʫʤʦʚʠ ʊʋ ʋ-20-2-05417087-014:2021 ʥʘ 

ʢʦʤʧʦʟʠʮʽʶ ʰʪʘʤʽʚ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ Lactobacillus plantarum 

çʃʘʢʪʦʂʘʧè ʪʘ ʣʘʙʦʨʘʪʦʨʥʠʡ ʨʝʛʣʘʤʝʥʪ ʥʘ ʟʘʢʚʘʰʫʚʘʥʥʷ ʢʘʧʫʩʪʠ ʧʨʝʧʘʨʘʪʦʤ 

çʃʘʢʪʦʂʘʧè. ʆʪʨʠʤʘʥʦ ʩʚʽʜʦʮʪʚʦ ʥʘ ʪʦʨʛʦʚʝʣʴʥʫ ʤʘʨʢʫ çʃʘʢʪʦʂʘʧè 

(ˉ299294, ʙʶʣ. ˉ23, 09.06.2021). ɿʘʢʣʶʯʝʥʦ ʣʽʮʝʥʟʽʡʥʫ ʫʛʦʜʫ ʟ ʯʝʩʴʢʦʶ 

ʬʽʨʤʦʶ çʃʘʪʫʨʘè ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʪʘʤʫ L. plantarum 47ʩʤ (ɯʄɺ ɺ-7565) 

ʙʘʢʪʝʨʽʘʣʴʥʦʛʦ ʧʨʝʧʘʨʘʪʫ çʃʘʢʪʦʂʘʧè.  

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʚʠʢʦʥʘʥʘ ʘʚʪʦʨʦʤ 

ʦʩʦʙʠʩʪʦ ʫ ʚʽʜʜʽʣʽ ʬʽʟʽʦʣʦʛʽʾ ʧʨʦʤʠʩʣʦʚʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ɯʄɺ ʅɸʅ ʋʢʨʘʾʥʠ. 

ɿʜʦʙʫʚʘʯʝʤ ʩʬʦʨʤʫʣʴʦʚʘʥʘ ʢʦʥʮʝʧʮʽʷ, ʚʠʟʥʘʯʝʥʘ ʤʝʪʘ ʽ ʟʘʚʜʘʥʥʷ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠʯʥʽ ʧʽʜʭʦʜʠ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʧʦʰʠʨʝʥʥʷ ʪʘ 

ʙʽʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʰʪʘʤʽʚ ʄʂɹ. ɿʜʦʙʫʚʘʯʝʤ ʩʘʤʦʩʪʽʡʥʦ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ 

ʜʘʥʠʭ ʣʽʪʝʨʘʪʫʨʠ ʪʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ, ʽʥʪʝʨʧʨʝʪʦʚʘʥʦ ʽ ʫʟʘʛʘʣʴʥʝʥʦ ʨʝʟʫʣʴʪʘʪʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʇʣʘʥʫʚʘʥʥʷ ʦʩʥʦʚʥʠʭ ʥʘʧʨʷʤʢʽʚ ʨʦʙʦʪʠ, 

ʦʙʛʦʚʦʨʝʥʥʷ ʢʦʥʮʝʧʮʽʾ ʨʦʙʦʪʠ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʟʜʽʡʩʥʝʥʦ ʩʧʽʣʴʥʦ 

ʟ ʧʨʦʚʽʜʥʠʤ ʥʘʫʢʦʚʠʤ ʩʧʽʚʨʦʙʽʪʥʠʢʦʤ ʚʽʜʜʽʣʫ ʬʽʟʽʦʣʦʛʽʾ ʧʨʦʤʠʩʣʦʚʠʭ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʜʦʢʪʦʨʦʤ ʙʽʦʣʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨʦʤ, ʯʣʝʥ-

ʢʦʨʝʩʧʦʥʜʝʥʪʦʤ ʅɸʅ ʋʢʨʘʾʥʠ ʂʦʚʘʣʝʥʢʦ ʅ.ʂ. ʪʘ ʟ ʟʘʚʽʜʫʶʯʠʤ ʚʽʜʜʽʣʫ 



оп 
 

 

 

ʬʽʟʽʦʣʦʛʽʾ ʧʨʦʤʠʩʣʦʚʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ  ɯʄɺ ʅɸʅ ʋʢʨʘʾʥʠ, ʜʦʢʪʦʨʦʤ 

ʙʽʦʣʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨʦʤ, ʘʢʘʜʝʤʽʢʦʤ ʅɸʅ ʋʢʨʘʾʥʠ ʇʽʜʛʦʨʩʴʢʠʤ ɺ.ʉ. 

ɺʠʜʽʣʝʥʥʷ, ʽʜʝʥʪʠʬʽʢʘʮʽʶ, ʜʦʩʣʽʜʞʝʥʥʷ ʬʽʟʽʦʣʦʛʦ-ʙʽʦʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ, ʽʟʦʣʴʦʚʘʥʠʭ ʟ ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʧʨʦʜʫʢʪʽʚ, 

ʜʦʩʣʽʜʞʝʥʥʷ ʾʭ ʘʥʪʘʛʦʥʽʩʪʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʚʠʜʽʣʝʥʥʷ ʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʙʽʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʝʢʟʦʧʦʣʽʩʘʭʘʨʠʜʽʚ ʧʨʦʚʝʜʝʥʦ ʘʚʪʦʨʦʤ ʦʩʦʙʠʩʪʦ. 

ɺʠʟʥʘʯʝʥʥʷ ʞʠʨʥʦʢʠʩʣʦʪʥʦʛʦ ʩʢʣʘʜʫ ʰʪʘʤʽʚ L. plantarum, ʾʭ ʟʜʘʪʥʦʩʪʽ ʜʦ 

ʬʝʨʤʝʥʪʘʮʽʾ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʪʘ ʧʨʦʙʽʦʪʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʦʚʦʜʠʣʠ 

ʩʧʽʣʴʥʦ ʟ ʢ.ʙ.ʥ. ɺʘʩʠʣʶʢ ʆ.ʄ., ʜʦʩʣʽʜʞʝʥʥʷ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʢʣʽʪʠʥ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ ʧʨʦʚʦʜʠʣʠʩʴ ʩʧʽʣʴʥʦ ʟ  ʢ.ʙ.ʥ. ʃʽʚʽʥʩʴʢʦʶ ʆ.ʇ., 

ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʥʦʩʘʭʘʨʠʜʥʦʛʦ ʩʢʣʘʜʫ ʝʢʟʦʧʦʣʽʩʘʭʘʨʠʜʽʚ ʧʨʦʚʦʜʠʣʠ ʩʫʤʽʩʥʦ ʟ 

ʢ.ʙ.ʥ. ʆʩʪʘʧʯʫʢʦʤ ɸ.ʄ. ʽ  ʢ.ʙ.ʥ. ʍʘʨʭʦʪʦʶ ʄ.ɸ., ʜʦʩʣʽʜʞʝʥʥʷ 

ʞʠʨʥʦʢʠʩʣʦʪʥʦʛʦ ʩʢʣʘʜʫ ʢʣʽʪʠʥʥʠʭ ʣʽʧʽʜʽʚ ʧʨʦʚʦʜʠʣʠ ʩʫʤʽʩʥʦ ʟ ʢ.ʙ.ʥ. 

ʆʩʪʘʧʯʫʢʦʤ ɸ.ʄ., ʝʣʝʢʪʨʦʥʥʦ-ʤʽʢʨʦʩʢʦʧʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʩʫʤʽʩʥʦ 

ʟ ʢ.ʙ.ʥ. ɺʦʡʯʫʢʦʤ ʉ.ɯ ʽ ʢ.ʙ.ʥ. ʍʘʨʯʫʢʦʤ ʄ., ʝʥʝʨʛʦ-ʜʠʩʧʝʨʩʽʡʥʠʡ 

ʨʝʥʪʛʝʥʽʚʩʴʢʠʡ ʤʽʢʨʦʘʥʘʣʽʟ ʧʨʦʚʦʜʠʣʠ ʩʫʤʽʩʥʦ ʟ ʢ.ʙ.ʥ. ʂʣʠʤʯʫʢʦʤ ɼ.ʆ. 

(ɯʥʩʪʠʪʫʪ ʙʦʪʘʥʽʢʠ ʽʤ. ʄ.ɻ. ʍʦʣʦʜʥʦʛʦ), ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʪʠʚʽʨʫʩʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 

ʱʦʜʦ ʚʽʨʫʩʫ ʧʨʦʩʪʦʛʦ ʛʝʨʧʝʩʫ ʣʶʜʠʥʠ 1 ʪʠʧʫ ʧʨʦʚʦʜʠʣʠ ʩʧʽʣʴʥʦ ʟ ʢ.ʙ.ʥ. 

ɿʘʛʦʨʦʜʥʴʦʶ ʉ.ɼ., ʢ.ʙ.ʥ. ʅʘʫʤʝʥʢʦ ʂ.ʉ. ʪʘ ʢ.ʙ.ʥ. ɹʽʣʷʚʩʴʢʦʶ ʃ.ʆ., ʦʯʠʩʪʢʫ 

ʚʽʨʫʩʫ ʪʶʪʶʥʦʚʦʾ ʤʦʟʘʾʢʠ ʧʨʦʚʦʜʠʣʠ ʩʧʽʣʴʥʦ ʟ ʜ.ʙ.ʥ. ʂʠʨʠʯʝʥʢʦ ɸ.ʄ., 

ʽʥʬʨʘʯʝʨʚʦʥʫ ʩʧʝʢʪʨʦʩʢʦʧʽʶ ʧʨʦʚʦʜʠʣʠ ʩʧʽʣʴʥʦ ʟ ʢ.ʪ.ʥ. ʊʦʤʽʣʦʶ ʊ.ɺ. 

(ɯʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʘ ʽʤ. ɯ.ʄ. ʌʨʘʥʮʝʚʠʯʘ ʅɸʅ ʋʢʨʘʾʥʠ), 

ʊʝʩʪ-ʰʪʘʤʠ ʫʤʦʚʥʦ-ʧʘʪʦʛʝʥʥʠʭ ʽ ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʙʘʢʪʝʨʽʡ ʙʫʣʠ ʣʶʙᾷʷʟʥʦ 

ʥʘʜʘʥʽ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ ʚʽʜʜʽʣʽʚ ʘʥʪʠʙʽʦʪʠʢʽʚ ʽ ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʙʘʢʪʝʨʽʡ 

ʚʽʜʧʦʚʽʜʥʦ.  

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʈʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ 

ʙʫʣʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʍɯɯɯ ʟôʾʟʜʽ ʊʦʚʘʨʠʩʪʚʘ ʤʽʢʨʦʙʽʦʣʦʛʽʚ ʋʢʨʘʾʥʠ ʽʤ. ʉ.ʄ.  

ɺʠʥʦʛʨʘʜʩʴʢʦʛʦ (ʗʣʪʘ, 2013), 2nd International research and practice conference 

ñNanotechnology and Nanomaterialsò (Lviv, 2014), II International Scientific 



ор 
 

 

 

Conference ñMicrobiology and immunology ï the development outlook in the 21th 

centuryò (Kyiv, 2016), XV ʟ'ʾʟʜʽ ʊʦʚʘʨʠʩʪʚʘ ʤʽʢʨʦʙʽʦʣʦʛʽʚ ʋʢʨʘʾʥʠ iʤ. ʉ.ʄ. 

ɺʠʥʦʛʨʘʜʩʴʢʦʛʦ (ʆʜʝʩʘ, 2017), III International Scientific Conference 

Microbiology and Immunology ï the development outlook in the 21st century (Kyiv, 

2018), International Scientific Conference on Microbial Biotechnology (Chisinau, 

2018), International scientific and practical conference ñProspects for the 

development of natural sciences in EU countries and Ukraineò (Wloclawek, 2018), 

VI  ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʗʢʽʩʪʴ ʽ ʙʝʟʧʝʢʘ ʭʘʨʯʦʚʠʡ 

ʧʨʦʜʫʢʪʽʚè (ʂʠʾʚ, 2023), ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ 

çʉʫʯʘʩʥʽ ʘʩʧʝʢʪʠ ʤʽʢʨʦʙʽʦʣʦʛʽʾ, ʚʽʨʫʩʦʣʦʛʽʾ ʪʘ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʫ ʚʦʻʥʥʠʡ ʪʘ 

ʧʽʩʣʷʚʦʻʥʥʠʡ ʯʘʩè (ʂʠʾʚ, 2023).  

ʇʫʙʣʽʢʘʮʽʾ. ɿʘ ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʦʧʫʙʣʽʢʦʚʘʥʦ 28 ʥʘʫʢʦʚʠʭ 

ʧʨʘʮʴ, ʟ ʥʠʭ 14 ʩʪʘʪʝʡ ʫ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ, ʫ ʪʦʤʫ ʯʠʩʣʽ 12 ï ʫ ʚʠʜʘʥʥʷʭ, ʱʦ 

ʚʢʣʶʯʝʥʽ ʜʦ ʤʽʞʥʘʨʦʜʥʠʭ ʙʘʟ ʜʘʥʠʭ Scopus ʽ WoS (2 ʩʪʘʪʪʽ ï ʚ ʞʫʨʥʘʣʘʭ Q1, 2 

ʩʪʘʪʪʽ ï ʚ ʞʫʨʥʘʣʘʭ Q2, 1 ʩʪʘʪʪʷ ï ʚ ʞʫʨʥʘʣʽ Q3, 10 ʩʪʘʪʝʡ ï ʚ ʞʫʨʥʘʣʽ Q4), 3 

ʧʘʪʝʥʪʠ ʋʢʨʘʾʥʠ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ, 11 ʪʝʟ ʜʦʧʦʚʽʜʝʡ.   

ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʙʩʷʛ ʨʦʙʦʪʠ. ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʚʠʢʣʘʜʝʥʘ ʥʘ 345 

ʩʪʦʨʽʥʢʘʭ ʜʨʫʢʦʚʘʥʦʛʦ ʪʝʢʩʪʫ ʽ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ çɺʩʪʫʧʫè, ʨʦʟʜʽʣʽʚ çʆʛʣʷʜ 

ʣʽʪʝʨʘʪʫʨʠè, çʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴè, 4 ʨʦʟʜʽʣʽʚ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, 

çɸʥʘʣʽʟʫ ʽ ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚè, çɺʠʩʥʦʚʢʽʚè, çʉʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʦʾ 

ʣʽʪʝʨʘʪʫʨʠè ʽ ʜʦʜʘʪʢʽʚ. ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ ʤʽʩʪʠʪʴ 534 ʧʦʩʠʣʘʥʴ, ʟ 

ʷʢʠʭ 514 ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʦʶ. ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʤʽʩʠʪʴ 13 ʪʘʙʣʠʮʴ ʽ 84 

ʨʠʩʫʥʢʽʚ.  
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ʈʆɿɼɯʃ 1 

ʆɻʃʗɼ ʃɯʊɽʈɸʊʀʈʀ 

ʈɯɿʅʆʄɸɯʅɯʊʊʗ, ɹɯʆʃʆɻɯʏʅɸ ɸʂʊʀɺʅɯʉʊʔ ɯ ʇʈɸʂʊʀʏʅɽ 

ɺʀʂʆʈʀʉʊɸʅʅʗ ʄʆʃʆʏʅʆʂʀʉʃʀʍ ɹɸʂʊɽʈɯʁ ʊʈɸɼʀʎɯʁʅʀʍ 

ʌɽʈʄɽʅʊʆɺɸʅʀʍ ʇʈʆɼʋʂʊɯɺ 

1.1. ɿʥʘʯʝʥʥʷ ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʧʨʦʜʫʢʪʽʚ ʚ ʨʘʮʽʦʥʽ ʭʘʨʯʫʚʘʥʥʷ 

 

ʌʝʨʤʝʥʪʘʮʽʷ ï ʮʝ ʧʨʠʨʦʜʥʽʡ ʧʨʦʮʝʩ, ʷʢʠʡ ʟʜʘʚʥʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʟʙʝʨʝʞʝʥʥʷ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ, ʱʦ ʤʘʶʪʴ ʢʦʨʦʪʢʠʡ ʪʝʨʤʽʥ ʟʙʝʨʽʛʘʥʥʷ 

(ʩʚʽʞʽ ʧʨʦʜʫʢʪʠ ʪʚʘʨʠʥʥʦʛʦ ʪʘ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʪʘʢʽ ʷʢ ʤʦʣʦʢʦ, ʤ'ʷʩʦ, 

ʜʝʷʢʽ ʦʚʦʯʽ ʽ ʬʨʫʢʪʠ). ʌʝʨʤʝʥʪʘʮʽʷ ʦʚʦʯʽʚ ʻ ʢʦʨʠʩʥʦʶ ʘʣʴʪʝʨʥʘʪʠʚʦʶ 

ʤʘʨʠʥʫʚʘʥʥʶ, ʧʨʠ ʷʢʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʭʽʤʽʯʥʽ ʨʝʯʦʚʠʥʠ, ʽ ʤʘʻ ʦʩʦʙʣʠʚʝ 

ʟʥʘʯʝʥʥʷ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʩʝʟʦʥʥʠʭ ʦʚʦʯʽʚ ʪʘ ʬʨʫʢʪʽʚ ʧʨʦʪʷʛʦʤ ʟʠʤʦʚʠʭ 

ʤʽʩʷʮʽʚ. ʆʢʨʽʤ ʧʦʜʦʚʞʝʥʥʷ ʪʝʨʤʽʥʫ ʟʙʝʨʽʛʘʥʥʷ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ, ʧʨʦʮʝʩ 

ʬʝʨʤʝʥʪʘʮʽʾ ʪʘʢʦʞ ʥʘʜʘʻ ʦʩʦʙʣʠʚʠʭ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, 

ʧʽʜʚʠʱʫʻ ʧʦʞʠʚʥʫ ʮʽʥʥʽʩʪʴ, ʧʦʢʨʘʱʫʻ ʙʽʦʜʦʩʪʫʧʥʽʩʪʴ ʤʽʥʝʨʘʣʽʚ ʽ ʚʽʪʘʤʽʥʽʚ, ʘ 

ʪʘʢʦʞ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ [164, 

369].  

ʌʝʨʤʝʥʪʦʚʘʥʽ ʧʨʦʜʫʢʪʠ ʚʞʠʚʘʶʪʴʩʷ ʥʘʩʝʣʝʥʥʷʤ ʚ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ 

ʩʚʽʪʫ ʽ, ʚ ʧʝʨʝʚʘʞʥʽʡ ʙʽʣʴʰʦʩʪʽ, ʻ ʣʦʢʘʣʴʥʠʤʠ ʧʨʦʜʫʢʪʘʤʠ ʭʘʨʯʫʚʘʥʥʷ. ɰʭ 

ʘʩʦʨʪʠʤʝʥʪ ʦʙʫʤʦʚʣʝʥʠʡ ʨʽʟʥʦʤʘʥʽʪʪʷʤ ʭʫʜʦʙʠ ʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʨʦʩʣʠʥ, ʷʢʽ ʚʠʨʦʱʫʶʪʴʩʷ ʚ ʧʝʚʥʽʡ ʢʨʘʾʥʽ ʯʠ ʛʝʦʛʨʘʬʽʯʥʦʤʫ ʨʝʛʽʦʥʽ. ʊʠʧʦʚʽ 

ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʨʘʜʠʮʽʡʥʠʭ ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʧʨʦʜʫʢʪʽʚ 

ʨʽʟʥʷʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʤʽʩʮʝʚʦʩʪʽ, ʩʠʨʦʚʠʥʠ ʽ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʨʦʮʝʩʫ 

ʧʨʠʛʦʪʫʚʘʥʥʷ [40, 439].  

ʅʘ ʟʘʩʽʜʘʥʥʽ ʝʢʩʧʝʨʪʥʦʾ ʛʨʫʧʠ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦʾ ʘʩʦʮʽʘʮʽʾ 

ʧʨʦʙʽʦʪʠʢʽʚ ʪʘ ʧʨʝʙʽʦʪʠʢʽʚ (ISAPP - The International Scientific Association for 
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Probiotics and Prebiotics) ʫ ʚʝʨʝʩʥʽ 2019 ʨʦʢʫ  ʙʫʣʦ ʜʘʥʦ ʚʠʟʥʘʯʝʥʥʷ  

çʬʝʨʤʝʥʪʦʚʘʥʠʭè ʧʨʦʜʫʢʪʽʚ, ʦʢʨʝʩʣʝʥʦ ʾʭ ʨʦʣʴ ʫ ʨʘʮʽʦʥʽ ʣʶʜʠʥʠ ʪʘ ʥʘʜʘʥʦ 

ʨʦʟôʷʩʥʝʥʥʷ ʨʽʟʥʠʮʽ ʤʽʞ ʬʝʨʤʝʥʪʦʚʘʥʠʤʠ ʧʨʦʜʫʢʪʘʤʠ ʪʘ ʧʨʦʙʽʦʪʠʢʘʤʠ [301]. 

ʆʩʪʘʥʥʽ ʨʦʢʠ ʩʧʦʞʠʚʘʯʽ ʚʩʝ ʙʽʣʴʰʝ ʥʘʜʘʶʪʴ ʧʝʨʝʚʘʛʫ ʥʘʪʫʨʘʣʴʥʠʤ ʪʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʧʨʦʜʫʢʪʘʤ ʭʘʨʯʫʚʘʥʥʷ ʽ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʨʠʥʦʢ ʪʘʢʠʭ 

ʧʨʦʜʫʢʪʽʚ ʩʪʨʽʤʢʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʚ ʫʩʴʦʤʫ ʩʚʽʪʽ [48]. ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʧʨʦʜʫʢʪʠ ï 

ʮʝ ʧʨʦʜʫʢʪʠ, ʷʢʽ ʤʘʶʪʴ ʥʝ ʪʽʣʴʢʠ ʧʦʞʠʚʥʫ ʮʽʥʥʽʩʪʴ, ʘ ʟʘ ʨʘʭʫʥʦʢ ʾʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʯʠ ʽʥʛʨʝʜʽʻʥʪʽʚ ʤʘʶʪʴ ʧʝʚʥʫ ʜʦʚʝʜʝʥʫ ʢʦʨʠʩʪʴ ʜʣʷ ʟʜʦʨʦʚ'ʷ [301]. 

ʋ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʙʘʞʘʥʠʡ ʢʦʨʠʩʥʠʡ ʚʧʣʠʚ ʥʘ ʦʨʛʘʥʽʟʤ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ 

ʥʘʷʚʥʠʤʠ ʚ ʧʨʦʜʫʢʪʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ, ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʪʝʨʤʽʥ ñʙʽʦ-

ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʧʨʦʜʫʢʪò. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʡ ʢʦʤʧʦʥʝʥʪ 

ʫʪʚʦʨʶʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʭʘʨʯʦʚʦʤʫ ʧʨʦʜʫʢʪʽ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ [286]. ʄʽʢʨʦʦʨʛʘʥʽʟʤʠ, ʷʢʽ ʟʙʘʛʘʯʫʶʪʴ 

ʬʝʨʤʝʥʪʦʚʘʥʽ ʧʨʦʜʫʢʪʠ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʤʠ ʩʧʦʣʫʢʘʤʠ ʧʽʜ ʯʘʩ ʬʝʨʤʝʥʪʘʮʽʾ, 

ʥʝ ʦʙʦʚ'ʷʟʢʦʚʦ ʧʦʚʠʥʥʽ ʟʘʣʠʰʘʪʠʩʷ ʞʠʪʪʻʟʜʘʪʥʠʤʠ ʧʨʠ ʧʦʪʨʘʧʣʷʥʥʽ ʚ 

ʦʨʛʘʥʽʟʤ, ʪʦʙʪʦ ʜʦ ʥʠʭ ʥʝ ʚʠʩʫʚʘʶʪʴʩʷ ʪʘʢʽ ʚʠʤʦʛʠ, ʷʢ ʜʦ ʧʨʦʙʽʦʪʠʯʥʠʭ 

ʢʫʣʴʪʫʨ [146].  

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʘʢʪʠʯʥʦ ʙʫʜʴ ʷʢʠʡ ʬʝʨʤʝʥʪʦʚʘʥʠʡ ʧʨʦʜʫʢʪ ʻ 

ʧʦʪʝʥʮʽʡʥʦ ʙʽʦʬʫʥʢʮʽʦʥʘʣʴʥʠʤ. ɹʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʬʝʨʤʝʥʪʦʚʘʥʽ ʧʨʦʜʫʢʪʠ 

ʤʘʶʪʴ ʧʦʢʨʘʱʝʥʽ ʦʟʜʦʨʦʚʯʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʨʽʚʥʷʥʦ ʟ ʚʽʜʧʦʚʽʜʥʠʤ ʩʠʨʠʤ 

ʧʨʦʜʫʢʪʦʤ ʽ ʮʝ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʩʘʤʝ ʤʝʪʘʙʦʣʽʪʘʤʠ, ʷʢʽ ʧʨʦʜʫʢʫʶʪʴʩʷ 

ʽʥʜʠʛʝʥʥʦʶ ʤʽʢʨʦʙʽʦʪʦʶ ʚ ʧʨʦʮʝʩʽ ʬʝʨʤʝʥʪʘʮʽʾ [127, 441, 478]. Cʧʦʞʠʚʘʥʥʷ 

ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʧʨʦʜʫʢʪʽʚ ʟʥʠʞʫʻ ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ʧʝʚʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, 

ʪʘʢʠʭ ʷʢ ʤʝʪʘʙʦʣʽʯʥʠʡ ʩʠʥʜʨʦʤ, ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʜʽʘʙʝʪ ʽ 

ʦʥʢʦʣʦʛʽʯʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʧʦʣʝʛʰʫʻ ʩʠʤʧʪʦʤʠ ʥʝʧʝʨʝʥʦʩʠʤʦʩʪʽ 

ʣʘʢʪʦʟʠ, ʧʽʜʚʠʱʫʻ ʽʤʫʥʽʪʝʪ ʽ ʟʤʽʮʥʶʻ ʟʜʦʨʦʚ'ʷ ʚ ʮʽʣʦʤʫ [193, 388]. ʅʘʧʨʠʢʣʘʜ, 

ʘʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ ʩʤʝʨʪʥʦʩʪʽ ʚʽʜ COVID-19 ʤʽʞ 19 ʢʨʘʾʥʘʤʠ ʚʠʷʚʠʚ ʟʥʘʯʥʽ 

ʚʽʜʤʽʥʥʦʩʪʽ, ʷʢʽ ʘʚʪʦʨʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʚôʷʟʫʶʪʴ ʟ ʨʽʚʥʝʤ ʚʞʠʚʘʥʥʷ 

ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʦʚʦʯʝʚʠʭ ʧʨʦʜʫʢʪʽʚ, ʟʦʢʨʝʤʘ ʢʘʧʫʩʪʠ [70]. ʊʘʢʝ ʧʨʠʧʫʱʝʥʥʷ 
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ʙʫʣʦ ʟʨʦʙʣʝʥʦ ʚʠʭʦʜʷʯʠ ʟ ʪʦʛʦ, ʱʦ ʢʘʧʫʩʪʘ ʤʽʩʪʠʪʴ ʧʦʧʝʨʝʜʥʠʢʠ 

ʩʫʣʴʬʦʨʘʬʘʥʫ - ʥʘʡʘʢʪʠʚʥʽʰʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʘʢʪʠʚʘʪʦʨʘ ʷʜʝʨʥʦʛʦ ʬʘʢʪʦʨʫ 

ʝʨʠʪʨʦʾʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ 2 (Nrf2), ʘ ʤʦʣʦʯʥʦʢʠʩʣʽ ʙʘʢʪʝʨʽʾ ʪʘʢʦʞ ʻ 

ʘʢʪʠʚʘʪʦʨʘʤʠ Nrf2, ʷʢʠʡ ʻ ʥʘʡʧʦʪʫʞʥʽʰʠʤ ʘʥʪʠʦʢʩʠʜʘʥʪʦʤ ʚ ʦʨʛʘʥʽʟʤʽ 

ʣʶʜʠʥʠ ʽ ʧʦʤ'ʷʢʰʫʻ ʪʷʞʢʽʩʪʴ ʧʝʨʝʙʽʛʫ COVID-19 [70, 154].  ʊʘʢʦʞ ʙʫʣʦ 

ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ, ʱʦ ʨʝʛʫʣʷʨʥʝ ʚʞʠʚʘʥʥʷ ʢʠʩʣʦʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʪʘʢʠʭ 

ʷʢ ʡʦʛʫʨʪ ʽ ʢʝʬʽʨ, ʪʘʢʦʞ ʚʽʜʽʛʨʘʻ ʟʘʭʠʩʥʫ ʨʦʣʴ ʫ ʙʦʨʦʪʴʙʽ ʟ ʥʘʩʣʽʜʢʘʤʠ COVID-

19 ʰʣʷʭʦʤ ʟʥʠʞʝʥʥʷ ʝʢʩʧʨʝʩʽʾ IL-6, IL-1, ʬʘʢʪʦʨʫ ʥʝʢʨʦʟʫ ʧʫʭʣʠʥ ʪʘ 

ʽʥʪʝʨʬʝʨʦʥʫ, ʱʦ ʤʘʶʪʴ ʧʨʦʟʘʧʘʣʴʥʫ ʜʽʶ ʽ ʟʘʧʦʙʽʛʘʥʥʷ "ʮʠʪʦʢʽʥʦʚʦʛʦ ʰʪʦʨʤʫ" 

[ 111, 205, 471].   

ʆʚʦʯʽ, ʬʨʫʢʪʠ ʪʘ ʽʥʰʘ ʩʠʨʦʚʠʥʘ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʻ 

ʧʝʨʩʧʝʢʪʠʚʥʦʶ ʦʩʥʦʚʦʶ ʜʣʷ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ ʙʽʦʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʨʦʜʫʢʪʽʚ ï 

ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʢʠʩʣʦʤʦʣʦʯʥʠʤ ʧʨʦʜʫʢʪʘʤ, ʜʣʷ ʩʧʦʞʠʚʘʯʽʚ ʟ 

ʥʝʧʝʨʝʥʦʩʠʤʽʩʪʶ ʣʘʢʪʦʟʠ, ʘʣʝʨʛʽʻʶ ʥʘ ʤʦʣʦʯʥʽ ʙʽʣʢʠ ʘʙʦ ʚʝʛʘʥʽʚ. ʂʨʽʤ ʪʦʛʦ, 

ʚʦʥʠ  ʤʽʩʪʷʪʴ ʭʘʨʯʦʚʽ ʚʦʣʦʢʥʘ, ʷʢʽ ʻ ʧʨʝʙʽʦʪʠʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, ʱʦ ʜʦʜʘʪʢʦʚʦ 

ʧʦʩʠʣʶʻ ʢʦʨʠʩʥʠʡ ʜʣʷ ʟʜʦʨʦʚ'ʷ ʚʧʣʠʚ [501].  ʆʨʛʘʥʽʯʥʽ ʢʠʩʣʦʪʠ, ʱʦ 

ʧʨʦʜʫʢʫʶʪʴʩʷ ʤʦʣʦʯʥʦʢʠʩʣʠʤʠ ʙʘʢʪʝʨʽʷʤʠ, ʥʝ ʪʽʣʴʢʠ ʧʦʢʨʘʱʫʶʪʴ ʩʤʘʢ 

ʧʨʦʜʫʢʪʫ, ʘʣʝ ʡ ʧʨʠʛʥʽʯʫʶʪʴ ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ ʩʪʦʨʦʥʥʴʦʾ ʤʽʢʨʦʙʽʦʪʠ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʦʨʛʘʥʽʯʥʽ ʢʠʩʣʦʪʠ, ʱʦ ʧʨʦʜʫʢʫʶʪʴʩʷ ʰʪʘʤʘʤʠ ʄʂɹ ʚ ʧʨʦʮʝʩʽ 

ʬʝʨʤʝʥʪʘʮʽʾ, ʻ ʙʝʟʧʝʯʥʠʤʠ ʙʽʦʢʦʥʩʝʨʚʘʥʪʘʤʠ [342].  

ɼʦʩʣʽʜʥʠʢʠ ʚʠʷʚʠʣʠ ʧʨʦʪʠʛʨʠʙʥʫ ʘʢʪʠʚʥʽʩʪʴ ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʪʦʤʘʪʽʚ, 

ʩʝʨʝʜ ʷʢʠʭ ʦʨʛʘʥʽʯʥʽ ʢʠʩʣʦʪʠ ʙʫʣʠ ʽʜʝʥʪʠʬʽʢʦʚʘʥʽ ʷʢ ʧʨʦʪʠʛʨʠʙʥʽ ʩʧʦʣʫʢʠ 

[295]. ɿʘ ʜʘʥʠʤʠ Qiao ʪʘ ʩʧʽʚʘʚʪʦʨʽʚ [362], ʩʽʢ ʮʫʢʨʦʚʦʾ ʪʨʦʩʪʠʥʠ, 

ʬʝʨʤʝʥʪʦʚʘʥʠʡ Lactobacillus HNK10 ʽ Lactococcus HNK21, ʤʘʚ ʩʠʣʴʥʠʡ ʢʠʩʣʦ-

ʤʦʣʦʯʥʠʡ ʩʤʘʢ ʽ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ ʩʠʣʴʥʫ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ, 

ʧʨʠʛʥʽʯʫʶʯʠ ʨʽʩʪ ʧʦʪʝʥʮʽʡʥʦ ʥʝʙʝʟʧʝʯʥʠʭ ʙʘʢʪʝʨʽʡ [362].  

ɸʥʪʠʦʢʩʠʜʘʥʪʥʘ ʜʽʷ ʻ ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʧʨʦʙʽʦʪʠʯʥʦʾ ʬʫʥʢʮʽʾ 

ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ ʧʽʜ ʯʘʩ ʬʝʨʤʝʥʪʘʮʽʾ ʨʦʩʣʠʥʥʠʭ ʧʨʦʜʫʢʪʽʚ. ʇʦʩʠʣʝʥʥʷ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʜʽʾ ʧʦʷʩʥʶʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷʤ ʚʤʽʩʪʫ ʬʝʥʦʣʽʚ ʽ ʚʽʪʘʤʽʥʽʚ, ʚ 



оф 
 

 

 

ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʨʦʩʣʠʥʥʠʭ ʧʨʦʜʫʢʪʘʭ [151]. ʆʨʛʘʥʽʯʥʽ ʢʠʩʣʦʪʠ, ʱʦ 

ʫʪʚʦʨʶʶʪʴʩʷ ʧʽʜ ʯʘʩ ʬʝʨʤʝʥʪʘʮʽʾ ʤʦʣʦʯʥʦʢʠʩʣʠʤʠ ʙʘʢʪʝʨʽʷʤʠ, ʩʪʚʦʨʶʶʪʴ 

ʩʝʨʝʜʦʚʠʱʝ, ʷʢʝ ʟʘʭʠʱʘʻ ʨʝʯʦʚʠʥʠ ʟ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʶ ʘʢʪʠʚʥʽʩʪʶ ʪʘ 

ʩʪʘʙʽʣʽʟʫʻ ʘʥʪʠʦʢʩʠʜʘʥʪʠ.  ʎʝʡ ʧʨʦʮʝʩ ʝʬʝʢʪʠʚʥʦ ʟʙʝʨʽʛʘʻ ʧʦʯʘʪʢʦʚʠʡ ʨʽʚʝʥʴ 

ʚʽʪʘʤʽʥʽʚ C, A, ʽ ɽ ʽ ʥʘʚʽʪʴ ʧʽʜʚʠʱʫʻ ʨʽʚʝʥʴ ʚʽʪʘʤʽʥʫ ɺ2 ʽ ʬʝʥʦʣʽʚ [126]. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʬʝʨʤʝʥʪʘʮʽʷ ʤʦʣʦʯʥʦʢʠʩʣʠʤʠ ʙʘʢʪʝʨʽʷʤʠ ʤʦʞʝ 

ʧʽʜʚʠʱʠʪʠ ʢʦʥʮʝʥʪʨʘʮʽʶ ʨʠʙʦʬʣʘʚʽʥʫ ʽ ʬʦʣʽʻʚʦʾ ʢʠʩʣʦʪʠ ʚ ʧʨʦʜʫʢʪʘʭ 

ʭʘʨʯʫʚʘʥʥʷ [31, 81]. Li et al. ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ, ʱʦ ʬʝʨʤʝʥʪʘʮʽʷ ʩʦʢʫ ʟʠʟʠʬʫʩʫ 

L. acidophilus 85, L. casei 37, L. helveticus 76 ʪʘ L. plantarum 90 ʟʙʽʣʴʰʫʻ ʚʤʽʩʪ 

ʚʽʪʘʤʽʥʫ P [283]. 

ʌʝʨʤʝʥʪʦʚʘʥʽ ʧʨʦʜʫʢʪʠ ʤʦʞʫʪʴ ʤʽʩʪʠʪʠ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʙʽʦʛʝʥʥʠʭ 

ʘʤʽʥʽʚ, ʷʢʽ ʫʪʚʦʨʶʶʪʴʩʷ ʟ ʘʤʽʥʦʢʠʩʣʦʪ ʰʣʷʭʦʤ ʜʝʢʘʨʙʦʢʩʠʣʶʚʘʥʥʷ ʽ 

ʩʪʘʥʦʚʣʷʪʴ ʦʜʠʥ ʟ ʦʩʥʦʚʥʠʭ ʨʠʟʠʢʽʚ ʜʣʷ ʙʝʟʧʝʢʠ ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʧʨʦʜʫʢʪʽʚ. 

ɸʚʪʦʨʘʤʠ ʧʦʢʘʟʘʥʦ, ʱʦ ʰʪʘʤʠ ʄʂɹ, ʽʟʦʣʴʦʚʘʥʽ ʟ ʢʽʤʯʽ, ʤʘʶʪʴ ʟʜʘʪʥʽʩʪʴ 

ʨʦʟʱʝʧʣʶʚʘʪʠ ʙʽʦʛʝʥʥʽ ʘʤʽʥʠ [91, 294].  

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʬʝʨʤʝʥʪʘʮʽʷ ʨʦʩʣʠʥʥʠʭ ʧʨʦʜʫʢʪʽʚ 

ʤʦʣʦʯʥʦʢʠʩʣʠʤʠ ʙʘʢʪʝʨʽʷʤʠ ʤʦʞʝ ʧʽʜʚʠʱʠʪʠ ʧʦʞʠʚʥʫ ʮʽʥʥʽʩʪʴ ʪʘ ʩʤʘʢʦʚʠʡ 

ʧʨʦʬʽʣʴ ʧʨʦʜʫʢʪʽʚ ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ʪʘ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ 

ʘʤʽʥʦʢʠʩʣʦʪ. ʈʦʩʣʠʥʥʘ ʩʠʨʦʚʠʥʘ ʤʘʡʞʝ ʥʝ ʤʽʩʪʠʪʴ ɔ-ʘʤʽʥʦʤʘʩʣʷʥʦʾ ʢʠʩʣʦʪʠ ʽ 

ʯʠʩʣʝʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʚ ʧʨʦʮʝʩʽ ʬʝʨʤʝʥʪʘʮʽʾ ʦʚʦʯʽʚ ʽ ʬʨʫʢʪʽʚ ʾʾ 

ʢʽʣʴʢʽʩʪʴ ʤʦʞʝ ʟʥʘʯʥʦ ʟʙʽʣʴʰʫʚʘʪʠʩʴ [75, 498].  

ɺ ʧʨʦʜʦʚʞ ʙʘʛʘʪʴʦʭ ʨʦʢʽʚ ʧʨʦʜʫʢʪʠ ʩʧʦʥʪʘʥʥʦʾ ʬʝʨʤʝʥʪʘʮʽʾ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ ʜʞʝʨʝʣʦ ʚʠʨʦʙʥʠʯʠʭ ʰʪʘʤʽʚ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ ʷʢ ʧʨʦʙʽʦʪʠʢʽʚ ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʘ 

ʣʽʢʫʚʘʥʥʷ ʰʠʨʦʢʦʛʦ ʧʝʨʝʣʽʢʫ ʟʘʭʚʦʨʶʚʘʥʴ ʪʘ ʾʭ ʝʬʝʢʪʠʚʥʽʩʪʴ, ʧʨʠʚʝʨʥʫʣʦ 

ʫʚʘʛʫ ʜʦʩʣʽʜʥʠʢʽʚ ʜʦ ʧʦʰʫʢʫ ʥʦʚʠʭ ʧʦʪʝʥʮʽʡʥʠʭ ʧʨʦʙʽʦʪʠʯʥʠʭ ʰʪʘʤʽʚ, ʱʦ 

ʤʽʩʪʷʪʴʩʷ ʚ ʥʘʪʫʨʘʣʴʥʠʭ ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʧʨʦʜʫʢʪʘʭ. ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʟʥʘʯʥʦ 

ʟʨʦʩʣʘ ʫʚʘʛʘ ʜʦʩʣʽʜʥʠʢʽʚ ʜʦ ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʦʚʦʯʽʚ, ʬʨʫʢʪʽʚ ʽ ʩʦʢʽʚ ʷʢ ʜʞʝʨʝʣʘ 

ʧʨʦʙʽʦʪʠʯʥʠʭ ʢʫʣʴʪʫʨ, ʦʩʢʽʣʴʢʠ ʢʦʨʠʩʥʽʩʪʴ ʪʘʢʠʭ ʧʨʦʜʫʢʪʽʚ ʽ ʥʘʧʦʾʚ 



пл 
 

 

 

ʦʙʫʤʦʚʣʝʥʘ, ʚ ʪʦʤʫ ʯʠʩʣʽ, ʧʨʦʜʫʢʮʽʻʶ ʄʂɹ ʙʽʦʣʦʛʽʯʥʦ-ʘʢʪʠʚʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ 

[94, 167, 518].  

ʆʪʞʝ, ʦʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʚʢʨʘʡ ʘʢʪʫʘʣʴʥʠʤ ʥʘʧʨʷʤʢʦʤ ʻ ʜʦʩʣʽʜʞʝʥʥʷ 

ʤʽʢʨʦʙʽʦʪʠ ʪʨʘʜʠʮʽʡʥʠʭ ʧʨʦʜʫʢʪʽʚ ʩʧʦʥʪʘʥʥʦʾ ʬʝʨʤʝʥʪʘʮʽʾ, ʷʢʽ ʧʨʦʚʦʜʷʪʴʩʷ 

ʧʨʘʢʪʠʯʥʦ ʚ ʢʦʞʥʽʡ ʢʨʘʾʥʽ ʩʚʽʪʫ. ɹʘʛʘʪʴʤʘ ʘʚʪʦʨʘʤʠ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ 

ʬʝʨʤʝʥʪʦʚʘʥʽ ʧʨʦʜʫʢʪʠ ʻ ʜʞʝʨʝʣʦʤ ʥʝ ʪʽʣʴʢʠ ʚʠʨʦʙʥʠʯʠʭ ʰʪʘʤʽʚ ʄʂɹ ʟ 

ʟʘʜʘʥʠʤʠ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʘ ʡ ʧʨʦʙʽʦʪʠʯʥʠʭ ʰʪʘʤʽʚ ʟ ʰʠʨʦʢʠʤ 

ʩʧʝʢʪʨʦʤ ʙʽʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢʠʭ ʷʢ ʟʘʢʚʘʩʦʢ ʧʽʜʚʠʱʫʻ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʧʨʦʜʫʢʪʽʚ [363, 420, 440, 449].  

 

1.2. ʄʦʣʦʯʥʦʢʠʩʣʽ ʙʘʢʪʝʨʽʾ ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʧʨʦʜʫʢʪʽʚ 

 

ʄʽʢʨʦʙʽʦʪʘ ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʧʨʦʜʫʢʪʽʚ ʻ ʜʦʩʠʪʴ ʨʽʟʥʦʤʘʥʽʪʥʦʶ, ʘʣʝ ʚ 

ʧʨʦʮʝʩʽ ʬʝʨʤʝʥʪʘʮʽʾ ʤʦʣʦʯʥʦʾ ʪʘ ʦʚʦʯʝʚʦʾ ʩʠʨʦʚʠʥʠ ʦʩʥʦʚʥʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ 

ʤʦʣʦʯʥʦʢʠʩʣʽ ʙʘʢʪʝʨʽʾ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʪʠʧʦʚʽ ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʢʠʩʣʦʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʩʠʨʠ, ʢʚʘʰʝʥʠʭ ʦʚʦʯʽʚ, ʬʨʫʢʪʽʚ ʽ ʜʝʷʢʠʭ ʥʘʧʦʾʚ.  

ʈʽʟʥʦʤʘʥʽʪʪʷ ʨʝʟʠʜʝʥʪʥʦʾ ʤʽʢʨʦʙʽʦʪʠ ʧʨʦʜʫʢʪʽʚ ʩʧʦʥʪʘʥʥʦʾ ʬʝʨʤʝʥʪʘʮʽʾ 

ʚʠʚʯʘʻʪʴʩʷ ʷʢ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʣʘʩʠʯʥʠʭ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʤʝʪʦʜʽʚ, ʷʢʽ 

ʧʝʨʝʜʙʘʯʘʶʪʴ ʚʠʜʽʣʝʥʥʷ, ʚʠʚʯʝʥʥʷ ʤʦʨʬʦʣʦʛʦ-ʢʫʣʴʪʫʨʘʣʴʥʠʭ ʪʘ ʬʝʥʦʪʠʧʦʚʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʪʘʢ ʽ ʟ ʟʘʣʫʯʝʥʥʷʤ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠʭ 

ʤʝʪʦʜʽʚ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʙʽʣʴʰ ʪʦʯʥʦ ʚʠʟʥʘʯʠʪʠ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʪʘ ʧʨʦʚʝʩʪʠ 

ʽʜʝʥʪʠʬʽʢʘʮʽʶ ʦʢʨʝʤʠʭ ʢʫʣʴʪʫʨ [274, 499].  

ɺ ʧʨʦʜʫʢʪʘʭ ʩʧʦʥʪʘʥʥʦʾ ʬʝʨʤʝʥʪʘʮʽʾ ʚ ʦʩʥʦʚʥʦʤʫ ʚʠʷʚʣʷʶʪʴʩʷ 

ʧʨʝʜʩʪʘʚʥʠʢʠ ʄʂɹ ʨʦʜʠʥ Lactobacillaceae, Streptococcaceae ̔ Enterococcaceae, 

ʩʝʨʝʜ ʷʢʠʭ ʜʦʤʽʥʫʶʪʴ ʨʦʜʠ Lacticaseibacillus, Lentilactobacillus, 

Levilactobacillus, Loigolactobacillus, Lactococcus, Leuconostoc, Pediococcus, 

Enterococcus, Streptococcus, Weissella, Tetragenococcus, Oenococcus, 

Fructobacillus ̔  Vagococcus [357, 400, 453, 499, 528]. 
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ɿʘ ʜʘʥʠʤʠ ʤʝʪʘʛʝʥʦʤʥʦʛʦ ʩʝʢʚʝʥʫʚʘʥʥʷ, ʩʫʙʩʪʨʘʪ ʻ ʥʘʡʩʠʣʴʥʽʰʠʤ 

ʬʘʢʪʦʨʦʤ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʩʢʣʘʜ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʧʦʪʝʥʮʽʘʣ ʤʽʢʨʦʙʽʦʤʘ 

ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʧʨʦʜʫʢʪʽʚ. ʇʨʦʜʫʢʪʠ, ʦʪʨʠʤʘʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʤʝʨʮʽʡʥʠʭ 

ʟʘʢʚʘʩʦʢ, ʤʘʣʠ ʥʘʡʤʝʥʰʝ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ, ʷʢʝ ʡʤʦʚʽʨʥʦ ʻ ʨʝʟʫʣʴʪʘʪʦʤ 

ʬʝʨʤʝʥʪʫʚʘʥʥʷ  ʩʠʨʦʚʠʥʠ ʘʥʪʘʛʦʥʽʩʪʠʯʥʦ ʘʢʪʠʚʥʠʤʠ ʟʘʢʚʘʩʦʯʥʠʤʠ 

ʢʫʣʴʪʫʨʘʤʠ ʄʂɹ, ʷʢʽ ʧʨʠʛʥʽʯʫʶʪʴ ʨʦʟʚʠʪʦʢ ʘʚʪʦʭʪʦʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ 

[274].   

ʈʽʟʥʦʤʘʥʽʪʪʷ ʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʄʂɹ, ʱʦ ʧʨʠʡʤʘʶʪʴ ʫʯʘʩʪʴ ʫ 

ʬʝʨʤʝʥʪʘʮʽʾ, ʟʘʣʝʞʘʪʴ ʚʽʜ ʚʠʜʫ ʩʠʨʦʚʠʥʠ, ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʛʝʦʛʨʘʬʽʯʥʦʛʦ 

ʨʝʛʽʦʥʫ, ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʨʦʮʝʩʫ ʧʨʠʛʦʪʫʚʘʥʥʷ ʽ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʧʦʨʠ ʨʦʢʫ [313, 

499].  ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʧʨʦʜʫʢʪʽʚ, ʚʽʜʽʙʨʘʥʠʭ ʫ ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʧʨʦʚʽʥʮʽʾ 

ʍʘʡʥʘʥʴ ʫ ʂʠʪʘʾ, ʥʘʡʙʽʣʴʰʘ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʄʂɹ ʙʫʣʘ ʚʠʷʚʣʝʥʘ ʚ 

ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʦʚʦʯʘʭ ʽ ʟʝʨʥʦʚʠʭ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʬʝʨʤʝʥʪʦʚʘʥʠʤʠ 

ʤʦʨʝʧʨʦʜʫʢʪʘʤʠ, ʽ ʧʦʢʘʟʘʥʦ, ʱʦ ʜʦʤʽʥʫʶʯʠʤ ʻ ʚʠʜ  L. plantarum [499].  

ʅʘʡʙʽʣʴʰ ʜʦʩʣʽʜʞʝʥʠʤ ʻ ʨʽʟʥʦʤʘʥʽʪʪʷ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ ʚ 

ʢʠʩʣʦʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʘʭ ʩʧʦʥʪʘʥʥʦʛʦ ʙʨʦʜʽʥʥʷ. ɸʚʪʦʨʘʤʠ ʚʠʷʚʣʝʥʘ ʨʽʟʥʠʮʷ 

ʤʽʞ ʢʠʩʣʦʤʦʣʦʯʥʠʤʠ ʧʨʦʜʫʢʪʘʤʠ ʟʘʣʝʞʥʦ ʚʽʜ ʜʞʝʨʝʣʘ ʤʦʣʦʢʘ. ɸʥʘʣʽʟ 

ʢʠʩʣʦʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʚʽʜʽʙʨʘʥʠʭ ʚ ʰʪʘʪʽ ɸʨʫʥʘʯʘʣ-ʇʨʘʜʝʰ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʇʽʚʥʽʯʥʦ-ʉʭʽʜʥʦʾ ɯʥʜʽʾ, ʧʦʢʘʟʘʚ, ʱʦ ʚ ʧʨʦʜʫʢʪʘʭ ʟ ʢʦʨʦʚËʷʯʦʛʦ ʤʦʣʦʢʘ ʚʠʜʦʚʝ 

ʨʽʟʥʦʤʘʥʽʪʪʷ ʄʂɹ ʙʫʣʦ ʰʠʨʰʠʤ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʨʦʜʫʢʪʘʤʠ ʟ ʤʦʣʦʢʘ ʷʢʘ, 

ʧʨʠʯʦʤʫ ʚ ʫʩʽʭ ʜʦʩʣʽʜʞʝʥʠʭ ʟʨʘʟʢʘʭ ʚʠʷʚʣʷʣʠʩʴ ʚʠʜʠ E. durans, L. 

mesenteroides subsp. mesenteroides, L. lactis subsp. cremoris [400]. 

ɺ ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʦʚʦʯʘʭ ʽ ʬʨʫʢʪʘʭ ʜʦʤʽʥʫʶʪʴ ʄʂɹ ʨʦʜʽʚ Leuconostoc, 

Weissella, Lactobacillus, Pediococcus ̔  Lactococcus [274, 453]. ʆʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ 

ʚʽʜʦʤʠʭ ʽ ʨʦʟʧʦʚʩʶʜʞʝʥʠʭ ʻ ʢʽʤʯʽ ð ʪʨʘʜʠʮʽʡʥʠʡ ʢʦʨʝʡʩʴʢʠʡ ʧʨʦʜʫʢʪ, 

ʚʠʛʦʪʦʚʣʝʥʠʡ ʰʣʷʭʦʤ ʬʝʨʤʝʥʪʘʮʽʾ ʦʚʦʯʽʚ, ʪʘʢʠʭ ʷʢ ʢʘʧʫʩʪʘ, ʨʝʜʴʢʘ, ʦʛʽʨʢʠ ʪʘ 

ʽʥʰ. [272]. ɸʚʪʦʨʘʤʠ ʧʦʢʘʟʘʥʦ, ʱʦ ʥʘʡʧʦʰʠʨʝʥʽʰʠʤʠ ʄʂɹ, ʷʢʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ 

ʫ ʬʝʨʤʝʥʪʘʮʽʾ ʻ ʚʠʜʠ ʨʦʜʽʚ Leuconostoc (L. citreum, L. gasicomitatum, L. 
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carnosum, L. gelidum, L. mesenteroides), Lactobacillus (L. plantarum, L. sakei, L. 

brevis, L. pentosus, L. casei, L. paracasei, L. fermentum) ʽ Weissella (W. koreensis, 

W. cibaria), ʪʦʜʽ ʷʢ ʧʨʝʜʩʪʘʚʥʠʢʠ ʨʦʜʽʚ Lactococcus ̔  Pediococcus (P. 

pentosaceus, P. ethanolidurans) ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʚ ʥʝʟʥʘʯʥʽʡ ʢʽʣʴʢʦʩʪʽ [349]. 

ʉʧʦʥʪʘʥʥʘ ʬʝʨʤʝʥʪʘʮʽʷ ʦʚʦʯʝʚʦʾ ʩʠʨʦʚʠʥʠ ʧʨʦʭʦʜʠʪʴ ʫ ʜʝʢʽʣʴʢʘ ʝʪʘʧʽʚ, 

ʢʦʞʥʠʡ ʟ ʷʢʠʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʫʯʘʩʪʶ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʽʟʥʠʭ ʨʦʜʽʚ ʄʂɹ.  ʇʝʨʰʘ 

ʬʘʟʘ ï çʨʘʥʥʷ ʬʝʨʤʝʥʪʘʮʽʷè, ʪʨʠʚʘʻ ʜʦ ʜʚʦʭ ʜʥʽʚ ʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʟʥʠʞʝʥʥʷʤ pH ʟ 6,97 ʜʦ 6,17 [308]. ʏʝʨʝʟ 24 ʛʦʜ ʬʝʨʤʝʥʪʘʮʽʾ ʢʘʧʫʩʪʠ ʢʫʯʝʨʷʚʦʾ 

(Brassica oleracea var. sabellica) ʙʫʣʠ ʽʜʝʥʪʠʬʽʢʦʚʘʥʽ W. hellenica, W. cibaria, L. 

curvatus, L. mesenteroides ʽ P. pentosaceus [308].  ɿ ʪʨʝʪʴʦʾ ʧʦ ʰʦʩʪʫ ʜʦʙʫ 

ʬʝʨʤʝʥʪʘʮʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʠʡ ʨʽʩʪ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ, ʟʥʘʯʝʥʥʷ 

pH ʟʥʠʞʫʚʘʣʦʩʴ ʚʽʜ 5,88 ʜʦ 4,4, ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʛʘʟʦʫʪʚʦʨʝʥʥʷ ʪʘ ʩʠʥʪʝʟ ʨʽʟʥʠʭ 

ʦʨʛʘʥʽʯʥʠʭ ʢʠʩʣʦʪ, ʦʢʨʽʤ ʤʦʣʦʯʥʦʾ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʩʧʨʠʷʣʦ ʨʦʩʪʫ ʽʥʰʠʭ 

ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʄʂɹ. ʅʘ ʯʝʪʚʝʨʪʫ ʜʦʙʫ ʙʨʦʜʽʥʥʷ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʰʪʘʤʠ ʚʠʜʽʚ W. 

cibaria, P. pentosaceus, P. acidilactici, L. lactis, L. brevis ̔  L. plantarum [308]. ʌʘʟʘ 

çʧʽʟʥʴʦʾ ʬʝʨʤʝʥʪʘʮʽʾè ʧʦʯʠʥʘʣʘʩʴ ʯʝʨʝʟ 7 ʜʥʽʚ ʚʽʜ ʧʦʯʘʪʢʫ ʧʨʦʮʝʩʫ, ʟʥʘʯʝʥʥʷ 

pH ʩʷʛʘʣʠ ʟʥʘʯʝʥʴ 4,27ī3,77. ʅʘ ʮʽʡ ʩʪʘʜʽʾ ʟʘʚʝʨʰʫʚʘʣʦʩʴ ʟʙʨʦʜʞʫʚʘʥʥʷ ʮʫʢʨʽʚ 

ʪʘ ʚʽʜʙʫʚʘʣʘʩʴ ʧʨʦʜʫʢʮʽʷ ʘʨʦʤʘʪʠʯʥʠʭ ʩʧʦʣʫʢ. ʏʦʪʠʨʠ ʚʠʜʠ 

ʛʦʤʦʬʝʨʤʝʥʪʘʪʠʚʥʠʭ ʚʠʜʽʚ ʄʂɹ,  ʪʘʢʠʭ ʷʢ L. plantarum, L. brevis, L. 

paraplantraum ʽ P. pentosaceus ʜʦʤʽʥʫʚʘʣʠ ʯʝʨʝʟ ʪʨʠ ʪʠʞʥʷ ʚʽʜ ʧʦʯʘʪʢʫ 

ʬʝʨʤʝʥʪʘʮʽʾ ʽ ʟʙʝʨʽʛʘʣʠʩʴ ʜʦ ʢʽʥʮʷ ʪʝʨʤʽʥʫ ʟʙʝʨʽʛʘʥʥʷ ʢʚʘʰʝʥʦʾ ʢʘʧʫʩʪʠ 

ʢʫʯʝʨʷʚʦʾ [308].  

 

1.3. ʄʦʣʦʯʥʦʢʠʩʣʽ ʙʘʢʪʝʨʽʾ ʷʢ ʟʘʢʚʘʩʦʯʥʽ ʢʫʣʴʪʫʨʠ ʚ ʭʘʨʯʦʚʽʡ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ 

 

ɯʥʦʢʫʣʷʮʽʷ ʭʘʨʯʦʚʦʾ ʩʠʨʦʚʠʥʠ ʨʝʪʝʣʴʥʦ ʧʽʜʽʙʨʘʥʠʤʠ ʢʫʣʴʪʫʨʘʤʠ ʄʂɹ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʘʤʽʥʠ ʾʾ ʝʥʜʦʛʝʥʥʦʾ ʤʽʢʨʦʙʽʦʪʠ, ʥʘʜʘʥʥʷ ʥʦʚʠʭ 

ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʧʦʞʠʚʥʠʭ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 
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ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʘ ʙʝʟʧʝʯʥʦʩʪʽ. ʆʩʥʦʚʥʠʤʠ ʢʦʤʝʨʮʽʡʥʠʤʠ ʟʘʢʚʘʩʦʯʥʠʤʠ 

ʢʫʣʴʪʫʨʘʤʠ ʚ ʤʦʣʦʯʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʻ ʪʝʨʤʦʬʽʣʴʥʽ ʤʦʣʦʯʥʦʢʠʩʣʽ ʙʘʢʪʝʨʽʾ 

ʚʠʜʽʚ Streptococcus thermophilus, L. delbrueckii, L. acidophillus ʪʘ ʤʝʟʦʬʽʣʴʥʽ 

ʰʪʘʤʠ L. lactis [406]. ʂʨʽʤ ʪʦʛʦ, ʷʢ ʜʦʜʘʪʢʦʚʽ ʟʘʢʚʘʩʦʯʥʽ ʢʫʣʴʪʫʨʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʝʜʩʪʘʚʥʠʢʠ ʨʦʜʽʚ Leuconostoc ʪʘ Enterococcus, ʘ ʪʘʢʦʞ 

ʽʥʰʽ ʚʠʜʠ ʣʘʢʪʦʙʘʮʠʣ, ʪʘʢʽ ʷʢ L. casei ʽ L. rhamnosus [277, 334, 335].   

ɺʽʜʙʽʨ ʰʪʘʤʽʚ ʄʂɹ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʧʨʦʜʫʢʪʽʚ 

ʧʨʦʚʦʜʠʪʴʩʷ ʟʘ ʨʽʟʥʠʤʠ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʟʘʣʝʞʥʦ ʚʽʜ ʢʽʥʮʝʚʦʛʦ 

ʧʨʦʜʫʢʪʫ. ʆʩʥʦʚʥʠʤ ʢʨʠʪʝʨʽʻʤ ʚʽʜʙʦʨʫ ʟʘʢʚʘʩʦʯʥʠʭ ʢʫʣʴʪʫʨ ʻ ʟʜʘʪʥʽʩʪʴ ʄʂɹ 

ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʫʤʦʚ ʬʝʨʤʝʥʪʘʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ. ɼʣʷ ʤʦʣʦʯʥʦʾ ʩʠʨʦʚʠʥʠ ʮʝ 

ʰʚʠʜʢʽʩʪʴ ʢʠʩʣʦʪʦʫʪʚʦʨʝʥʥʷ ʚ ʤʦʣʦʮʽ, ʷʢʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʟʜʘʪʥʦʩʪʽ ʜʦ 

ʟʙʨʦʜʞʫʚʘʥʥʷ ʣʘʢʪʦʟʠ, ʘ ʪʘʢʦʞ ʟʜʘʪʥʽʩʪʴ ʜʦ ʨʦʩʪʫ ʧʨʠ 30 - 42Áʉ [449]. ɼʣʷ 

ʩʠʨʽʚ ʚʘʞʣʠʚʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʻ ʧʨʦʪʝʦʣʽʪʠʯʥʽ, ʣʽʧʦʣʽʪʠʯʥʽ, ʪʘ ʽʥʰʽ 

ʬʝʨʤʝʥʪʘʪʠʚʥʽ ʘʢʪʠʚʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʩʪʽʡʢʽʩʪʴ ʜʦ ʩʦʣʽ ʪʘ ʟʜʘʪʥʽʩʪʴ ʨʦʩʪʠ ʧʨʠ 

ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ [492]. ʇʨʦʜʫʢʮʽʷ ʰʪʘʤʘʤʠ ʄʂɹ ʘʮʝʪʦʾʥʫ ʟʘʙʝʟʧʝʯʫʻ 

ʪʠʧʦʚʠʡ ʚʝʨʰʢʦʚʠʡ ʘʨʦʤʘʪ ʢʠʩʣʦʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ [529], ʘ ʟʜʘʪʥʽʩʪʴ ʜʦ 

ʩʠʥʪʝʟʫ ʝʢʟʦʧʦʣʽʩʘʭʘʨʠʜʽʚ ʦʙʫʤʦʚʣʶʻ ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʪʘ ʦʩʥʦʚʥʽ ʩʪʨʫʢʪʫʨʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʠʩʣʦʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ [527], ʦʩʦʙʣʠʚʦ ʟ ʥʠʟʴʢʠʤ ʚʤʽʩʪʦʤ 

ʞʠʨʫ, ʥʝ ʚʧʣʠʚʘʶʯʠ ʥʘ ʩʝʥʩʦʨʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʨʫ [105]. ʂʨʽʤ ʪʦʛʦ, 

ʝʢʟʦʧʦʣʽʩʘʭʘʨʠʜʠ ʄʂɹ ʚʠʷʚʣʷʶʪʴ ʘʥʪʠʤʽʢʨʦʙʥʫ ʜʽʶ ʱʦʜʦ ʜʝʷʢʠʭ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʱʦ ʚʠʢʣʠʢʘʶʪʴ ʧʩʫʚʘʥʥʷ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ, ʱʦ ʜʘʻ ʟʤʦʛʫ 

ʨʦʟʛʣʷʜʘʪʠ ʾʭ ʷʢ ʥʘʪʫʨʘʣʴʥʽ ʜʦʙʘʚʢʠ ʜʣʷ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ [328]. 

ʇʨʦʪʝʦʣʽʪʠʯʥʽ ʬʝʨʤʝʥʪʠ ʄʂɹ ʩʧʨʠʷʶʪʴ ʨʦʟʱʝʧʣʝʥʥʶ ʘʣʝʨʛʝʥʥʠʭ ʙʽʣʢʽʚ ʽ 

ʚʠʚʽʣʴʥʝʥʥʶ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʧʝʧʪʠʜʽʚ [506]. 

ʌʝʨʤʝʥʪʦʚʘʥʽ ʦʚʦʯʽ ʪʨʘʜʠʮʽʡʥʦ ʧʝʨʝʚʘʞʥʦ ʦʪʨʠʤʫʶʪʴ ʚ ʧʨʦʮʝʩʽ 

ʩʧʦʥʪʘʥʥʦʛʦ ʤʦʣʦʯʥʦʢʠʩʣʦʛʦ ʙʨʦʜʽʥʥʷ, ʷʢʝ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʝʧʽʬʽʪʥʦʾ ʤʽʢʨʦʙʽʦʪʠ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ. ʇʨʦʤʠʩʣʦʚʝ ʚʠʨʦʙʥʠʮʪʚʦ 

ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʦʚʦʯʽʚ ʪʘ ʬʨʫʢʪʽʚ ʤʝʪʦʜʦʤ ʩʧʦʥʪʘʥʥʦʛʦ ʙʨʦʜʽʥʥʷ ʤʘʻ ʙʘʛʘʪʦ 

ʥʝʜʦʣʽʢʽʚ, ʱʦ ʟʥʘʯʥʦ ʫʩʢʣʘʜʥʶʶʪʴ ʢʦʥʪʨʦʣʴ ʧʨʦʮʝʩʫ ʚʠʛʦʪʦʚʣʝʥʥʷ ʽ 



пп 
 

 

 

ʦʪʨʠʤʘʥʥʷ ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ ʩʪʘʙʽʣʴʥʦʾ ʷʢʦʩʪʽ, ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʢʨʠʪʝʨʽʷʤ 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʯʥʦʩʪʽ.  ʎʝ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʧʦʚ'ʷʟʘʥʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʥʝʩʪʝʨʠʣʽʟʦʚʘʥʦʾ ʦʚʦʯʝʚʦʾ ʯʠ ʬʨʫʢʪʦʚʦʾ ʩʠʨʦʚʠʥʠ. ʇʝʨʰʘ ʬʘʟʘ ʬʝʨʤʝʥʪʘʮʽʾ 

ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ, ʷʢ ʧʨʘʚʠʣʦ, ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʯʘʪʢʦʤ ʨʦʩʪʫ 

ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ, ʽ ʥʘ ʮʽʡ ʬʘʟʽ ʻ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ ʧʘʪʦʛʝʥʥʠʭ ʙʘʢʪʝʨʽʡ, 

ʦʩʢʽʣʴʢʠ ʨʅ ʟʘʣʠʰʘʻʪʴʩʷ ʚ ʤʝʞʘʭ ʥʝʡʪʨʘʣʴʥʦʛʦ [308]. ɺ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ 

ʪʝʭʥʦʣʦʛʽʷ ʩʧʦʥʪʘʥʥʦʾ ʬʝʨʤʝʥʪʘʮʽʾ ʧʦʩʪʫʧʦʚʦ ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ ʪʝʭʥʦʣʦʛʽʶ 

ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʢʚʘʩʦʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʚʠʨʦʙʣʷʪʠ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʽ ʧʨʦʜʫʢʪʠ [293, 435]. ʂʠʩʣʦʪʦʫʪʚʦʨʶʶʯʘ 

ʽ ʧʨʦʪʝʦʣʽʪʠʯʥʘ ʘʢʪʠʚʥʦʩʪʽ ʻ ʦʩʥʦʚʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʨʦʤʠʩʣʦʚʠʭ 

ʟʘʢʚʘʩʦʯʥʠʭ ʢʫʣʴʪʫʨ ʄʂɹ ʜʣʷ ʦʚʦʯʽʚ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʩʧʨʠʷʶʪʴ ʧʦʢʨʘʱʝʥʥʶ 

ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʟʙʝʨʝʞʝʥʥʶ ʪʘ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽʡ ʙʝʟʧʝʯʥʦʩʪʽ 

ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʧʨʦʜʫʢʪʽʚ [383]. ɸʚʪʦʨʘʤʠ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʬʝʨʤʝʥʪʘʮʽʷ 

ʤʦʣʦʯʥʦʢʠʩʣʠʤʠ ʙʘʢʪʝʨʽʷʤʠ ʤʘʻ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʩʧʝʢʪʨ ʽ ʢʦʥʮʝʥʪʨʘʮʽʶ 

ʣʝʪʢʠʭ ʩʧʦʣʫʢ ʫ ʪʦʤʘʪʘʭ ʟʘʚʜʷʢʠ ɓ-ʛʣʶʢʦʟʠʜʘʟʥʽʡ ʪʘ ʘʣʢʦʛʦʣʴʜʝʛʽʜʨʦʛʝʥʘʟʥʽʡ 

ʘʢʪʠʚʥʦʩʪʷʤ [293].  

ʆʩʤʦʪʦʣʝʨʘʥʪʥʽʩʪʴ ï ʦʜʥʘ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʰʪʘʤʽʚ ʄʂɹ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʟʘʢʚʘʰʫʚʘʥʥʷ ʦʚʦʯʽʚ, ʦʩʢʽʣʴʢʠ NaCl ʻ 

ʢʣʶʯʦʚʠʤ ʽʥʛʨʝʜʽʻʥʪʦʤ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʦʚʦʯʝʚʠʭ ʧʨʦʜʫʢʪʽʚ. 

ʄʝʪʦʶ ʜʦʜʘʚʘʥʥʷ NaCl ʻ ʧʦʩʠʣʝʥʥʷ ʩʤʘʢʫ ʪʘ ʟʘʧʦʙʽʛʘʥʥʷ ʨʦʟʚʠʪʢʫ ʩʪʦʨʦʥʥʽʭ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʩʫʚʘʥʥʷ ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ. ɿʜʘʪʥʽʩʪʴ 

ʨʦʩʪʠ ʧʨʠ ʧʽʜʚʠʱʝʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʩʦʣʽ ʻ ʢʨʠʪʝʨʽʻʤ ʚʽʜʙʦʨʫ ʜʣʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʰʠʨʦʢʦʛʦ ʘʩʦʨʪʠʤʝʥʪʫ ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʦʚʦʯʽʚ [224]. ɹʽʣʴʰʽʩʪʴ 

ʰʪʘʤʽʚ L. plantarum, ʚʠʜʽʣʝʥʠʭ ʟ ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʦʚʦʯʽʚ ʫ ʊʫʨʝʯʯʠʥʽ, ʙʫʣʠ 

ʩʪʽʡʢʠʤʠ ʜʦ 8 % NaCl [241].  

ʆʢʨʽʤ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʽ ʧʨʦʙʽʦʪʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʧʨʦʮʝʩ ʬʝʨʤʝʥʪʘʮʽʾ, ʪʠʧʦʚʽ ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ, ʦʩʦʙʣʠʚʘ ʫʚʘʛʘ 

ʧʨʠʜʽʣʷʻʪʴʩʷ ʙʝʟʧʝʯʥʦʩʪʽ ʟʘʢʚʘʩʦʯʥʠʭ ʽ ʧʨʦʙʽʦʪʠʯʥʠʭ ʢʫʣʴʪʫʨ ʄʂɹ. ɼʦ ʪʘʢʠʭ 



пр 
 

 

 

ʢʨʠʪʝʨʽʾʚ ʚʽʜʥʦʩʷʪʴʩʷ ʥʘʩʘʤʧʝʨʝʜ ʛʝʤʦʣʽʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ, ʩʪʽʡʢʽʩʪʴ ʜʦ 

ʘʥʪʠʙʽʦʪʠʢʽʚ, , ʧʨʦʜʫʢʮʽʷ ʙʽʦʛʝʥʥʠʭ ʘʤʽʥʽʚ ʪʘ ʜʝʷʢʘ ʽʥʰʘ ʬʝʨʤʝʥʪʘʪʠʚʥʘ 

ʘʢʪʠʚʥʽʩʪʴ, ʘʣʝ ʦʩʪʘʥʥʽ ʜʚʘ ʢʨʠʪʝʨʽʾ ʚ ʙʽʣʴʰʽʡ ʤʽʨʽ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʟʘʢʚʘʩʦʯʥʠʭ 

ʢʫʣʴʪʫʨ [271].  

ʆʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʭ ʬʝʨʤʝʥʪʦʚʘʥʠʤ ʦʚʦʯʝʚʠʤ 

ʧʨʦʜʫʢʪʦʤ, ʷʢʠʡ ʧʨʠʚʝʨʪʘʻ ʫʚʘʛʫ ʷʢ  ʜʞʝʨʝʣʦ ʧʨʦʙʽʦʪʠʯʥʠʭ ʰʪʘʤʽʚ, ʻ 

ʬʝʨʤʝʥʪʦʚʘʥʘ ʢʘʧʫʩʪʘ. ʊʘʢ, ʘʚʪʦʨʘʤʠ ʧʦʢʘʟʘʥʦ, ʱʦ ʟ 114 ʽʟʦʣʷʪʽʚ 

ʣʝʡʢʦʥʦʩʪʦʢʽʚ ʽ ʣʘʢʪʦʙʘʮʠʣ ʟ ʢʚʘʰʝʥʦʾ ʢʘʧʫʩʪʠ, ʦʜʠʥ ʰʪʘʤ ʚʠʷʚʠʚʩʷ ɓ-

ʛʝʤʦʣʽʪʠʯʥʠʤ, 42% ʤʘʣʠ ʛʝʥʠ ʩʪʽʡʢʦʩʪʽ ʜʦ ʘʥʪʠʙʽʦʪʠʢʽʚ, 88% ʙʫʣʠ ʩʪʽʡʢʽ ʜʦ 

ʞʦʚʯʽ ʪʘ 20% ï ʜʦ ʥʠʟʴʢʠʭ ʟʥʘʯʝʥʴ pH, ʰʽʩʪʴ ʰʪʘʤʽʚ ʚʠʷʚʠʣʠ ʘʥʪʘʛʦʥʽʩʪʠʯʥʫ 

ʘʢʪʠʚʥʽʩʪʴ ʫ ʚʽʜʥʦʰʝʥʥʽ L. monocytogenes.  ɺ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʦʪʨʠʤʘʥʠʭ 

ʜʘʥʠʭ ʘʚʪʦʨʘʤʠ ʙʫʣʦ ʚʽʜʽʙʨʘʥʦ ʪʨʠ ʰʪʘʤʠ ʣʘʢʪʦʙʘʮʠʣ ʟ ʧʨʦʙʽʦʪʠʯʥʠʤ 

ʧʦʪʝʥʮʽʘʣʦʤ, ʷʢʽ ʪʘʢʦʞ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʷʢ ʟʘʢʚʘʩʦʯʥʽ ʢʫʣʴʪʫʨʠ ʚ 

ʭʘʨʯʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ [462].  

 

1.4. ʇʨʦʙʽʦʪʠʯʥʽ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʦʣʦʯʥʦʢʠʩʣʠʭ 

ʙʘʢʪʝʨʽʡ 

 

ɿʛʽʜʥʦ ʚʠʟʥʘʯʝʥʥʷ, ʧʨʦʙʽʦʪʠʢʠ ï ʮʝ çʞʠʚʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ, ʷʢʽ ʧʨʠ 

ʚʚʝʜʝʥʥʽ ʚ ʘʜʝʢʚʘʪʥʠʭ ʢʽʣʴʢʦʩʪʷʭ ʧʨʠʥʦʩʷʪʴ ʢʦʨʠʩʪʴ ʟʜʦʨʦʚôʶ ʦʨʛʘʥʽʟʤʫ 

ʛʦʩʧʦʜʘʨʷè [143]. ʄʽʥʽʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʧʨʦʙʽʦʪʠʯʥʠʭ ʙʘʢʪʝʨʽʡ ʚ 

ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʧʨʦʜʫʢʪʘʭ ʩʢʣʘʜʘʻ 1,0Ĭ106 ʂʋʆ/ʤʣ, ʘ ʤʽʥʽʤʘʣʴʥʘ ʪʝʨʘʧʝʚʪʠʯʥʘ 

ʜʦʟʘ ʥʘ ʜʝʥʴ ʩʢʣʘʜʘʻ 108ï109 ʢʣʽʪʠʥ [235]. 

ʉʧʝʢʪʨ ʙʽʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʱʦ ʦʧʦʩʝʨʝʜʢʦʚʫʻ ʧʨʦʙʽʦʪʠʯʥʠʡ ʚʧʣʠʚ 

ʄʂɹ, ʻ ʰʠʨʦʢʠʤ ʽ ʚʢʣʶʯʘʻ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʫ, ʘʥʪʠʘʜʛʝʟʠʚʥʫ, ʧʨʦʪʠʚʽʨʫʩʥʫ, 

ʽʤʫʥʦʤʦʜʫʣʶʶʯʫ, ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ, ʧʨʦʪʠʧʫʭʣʠʥʥʫ ʪʘ ʽʥʰʽ ʘʢʪʠʚʥʦʩʪʽ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʨʦʬʽʣʘʢʪʠʯʥʠʡ ʪʘ ʣʽʢʫʚʘʣʴʥʠʡ ʚʧʣʠʚ ʥʘ ʨʽʟʥʠʭ ʨʦʟʣʘʜʽʚ 

ʟʜʦʨʦʚ'ʷ [160]. ʇʨʦʙʽʦʪʠʯʥʠʡ ʰʪʘʤ ʤʘʻ ʚʽʜʧʦʚʽʜʘʪʠ ʨʷʜʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʱʦ 

ʛʘʨʘʥʪʫʶʪʴ ʡʦʛʦ ʙʝʟʧʝʯʥʽʩʪʴ ʧʨʠ ʧʨʠʡʦʤʽ, ʜʦ ʷʢʠʭ ʚʽʜʥʦʩʠʪʴʩʷ ʧʝʨʰ ʟʘ ʚʩʝ 



пс 
 

 

 

ʚʽʜʩʫʪʥʽʩʪʴ ʚʽʨʫʣʝʥʪʥʦʩʪʽ ʪʘ ʛʝʥʽʚ ʘʥʪʠʙʽʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ, ʨʦʟʪʘʰʦʚʘʥʠʭ 

ʥʘ ʤʦʙʽʣʴʥʠʭ ʛʝʥʝʪʠʯʥʠʭ ʝʣʝʤʝʥʪʘʭ. ʂʨʽʤ ʪʦʛʦ, ʧʨʦʙʽʦʪʠʯʥʠʡ ʰʪʘʤ ʤʘʻ ʙʫʪʠ 

ʩʪʽʡʢʠʤ ʜʦ ʫʤʦʚ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ ʪʘ ʤʘʪʠ ʟʜʘʪʥʽʩʪʴ ʜʦ ʘʜʛʝʟʽʾ ʜʦ 

ʢʣʽʪʠʥ ʝʧʽʪʝʣʽʶ ʢʠʰʢʦʚʠʢʘ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʣʦʥʽʟʘʮʽʡʥʦʾ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ  

[143, 387].  

ʆʩʥʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʧʨʦʙʽʦʪʠʯʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʜʦʚʛʠʡ ʯʘʩ ʚʚʘʞʘʚʩʷ  

ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʠʡ ʪʨʘʢʪ ʣʶʜʠʥʠ. ʆʜʥʘʢ ʚ ʙʘʛʘʪʴʦʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʙʫʣʦ 

ʧʦʢʘʟʘʥʦ, ʱʦ ʽʥʰʽ ʜʞʝʨʝʣʘ ʪʘʢʽ ʷʢ ʤʦʣʦʢʦ ʽ ʢʠʩʣʦʤʦʣʦʯʥʽ ʧʨʦʜʫʢʪʠ, ʘ ʪʘʢʦʞ 

ʬʝʨʤʝʥʪʦʚʘʥʽ ʧʨʦʜʫʢʪʠ ʥʘ ʦʩʥʦʚʽ ʥʝʤʦʣʦʯʥʦʾ ʩʠʨʦʚʠʥʠ ʻ ʘʣʴʪʝʨʥʘʪʠʚʥʠʤʠ 

ʜʞʝʨʝʣʘʤʠ ʧʨʦʙʽʦʪʠʯʥʠʭ ʰʪʘʤʽʚ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ [153, 192, 510]. ɿʽ 

ʩʚʽʞʦʛʦ ʤʦʣʦʢʘ ʙʫʣʠ ʽʟʦʣʴʦʚʘʥʽ ʰʪʘʤʠ L. casei, L. plantarum, L. fermentum ʽ L. 

paracasei ʟ ʘʥʪʘʛʦʥʽʩʪʠʯʥʦʶ ʜʽʻʶ ʱʦʜʦ Escherichia coli O157:H7, E. faecalis, 

Salmonella typhimurium, S. enteritidis ʽ Listeria monocytogenes, ʩʪʽʡʢʽ ʜʦ ʜʽʾ 

ʰʣʫʥʢʦʚʦʛʦ ʩʦʢʫ, ʞʦʚʯʥʠʭ ʢʠʩʣʦʪ ʽ ʬʝʥʦʣʫ. ɺʽʜʽʙʨʘʥʽ ʰʪʘʤʠ ʄʂɹ ʙʫʣʠ ʟʜʘʪʥʽ 

ʜʦ ʘʜʛʝʟʽʾ ʥʘ ʝʧʽʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥʘʭ ʢʣʫʙʦʚʦʾ ʢʠʰʢʠ, ʚʠʷʚʣʷʣʠ ʘʫʪʦ- ʪʘ ʢʦ-

ʘʛʨʝʛʘʪʠʚʥʫ ʘʢʪʠʚʥʽʩʪʴ ʪʘ ʙʫʣʠ ʯʫʪʣʠʚʠʤʠ ʜʦ ʘʥʪʠʙʽʦʪʠʢʽʚ [374].  ʅʠʟʴʢʝ 

ʟʥʘʯʝʥʥʷ ʨʅ ʰʣʫʥʢʦʚʦʛʦ ʩʦʢʫ ʽ ʥʘʷʚʥʽʩʪʴ ʪʨʘʚʥʠʭ ʬʝʨʤʝʥʪʽʚ ʻ ʦʜʥʠʤʠ ʟ 

ʢʣʶʯʦʚʠʭ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʻ ʟʥʘʯʥʦʶ ʧʝʨʝʰʢʦʜʦʶ ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ 

ʧʨʦʙʽʦʪʠʯʥʠʭ ʰʪʘʤʽʚ ʜʦ ʢʠʰʢʽʚʥʠʢʘ ʽ ʤʦʞʫʪʴ ʟʥʘʯʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʾʭ 

ʚʠʞʠʚʘʥʽʩʪʴ. ʉʪʽʡʢʽʩʪʴ ʄʂɹ ʜʦ ʢʠʩʣʦʪʥʦʛʦ ʩʪʨʝʩʫ ʚʘʨʽʶʻ ʟʘʣʝʞʥʦ ʚʽʜ ʨʦʜʦʚʦʾ 

ʪʘ ʚʠʜʦʚʦʾ ʥʘʣʝʞʥʦʩʪʽ ʪʘ ʦʧʦʩʝʨʝʜʢʦʚʘʥʝ ʨʽʟʥʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ. ɼʦʩʣʽʜʞʝʥʥʷ 

ʢʠʩʣʦʪʦʩʪʽʡʢʦʩʪʽ  ʰʪʘʤʽʚ ʄʂɹ, ʽʟʦʣʴʦʚʘʥʠʭ ʟ ʪʨʘʜʠʮʽʡʥʠʭ ʙʨʘʟʠʣʴʩʴʢʠʭ ʩʠʨʽʚ 

ʚʠʷʚʠʣʦ, ʱʦ ʪʽʣʴʢʠ 41,8 % ʽʟʦʣʷʪʽʚ ʟʜʘʪʥʽ ʙʫʣʠ ʚʠʞʠʚʘʪʠ ʧʨʠ ʨʅ 2-3, ʧʨʠʯʦʤʫ 

ʙʽʣʴʰʽʩʪʴ ʟ ʥʠʭ ʩʢʣʘʜʘʣʠ ʰʪʘʤʠ ʚʠʜʫ L. plantarum [302]. ɿʘʛʘʣʦʤ ʚʽʜʦʤʦ, ʱʦ 

70-100% ʰʪʘʤʽʚ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʘʚʪʦʭʪʦʥʥʠʭ ʄʂɹ, ʽʟʦʣʴʦʚʘʥʠʭ ʟ ʤʦʣʦʢʘ, ʩʠʨʽʚ 

ʜʦʤʘʰʥʴʦʛʦ ʧʨʠʛʦʪʫʚʘʥʥʷ ʪʘ ʪʨʘʜʠʮʽʡʥʠʭ ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʥʘʧʦʾʚ, ʤʘʶʪʴ 

ʚʠʩʦʢʽ ʨʽʚʥʽ ʚʠʞʠʚʘʥʦʩʪʽ ʟʘ ʫʤʦʚ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ, ʚʪʨʘʯʘʶʯʠ 

ʢʽʣʴʢʽʩʪʴ ʞʠʪʪʻʟʜʘʪʥʠʭ ʢʣʽʪʠʥ ʥʝ ʙʽʣʴʰʝ ʥʽʞ ʥʘ ʪʨʠ ʧʦʨʷʜʢʠ ʧʨʠ ʾʭ ʝʢʩʧʦʟʠʮʽʾ 

ʚ ʰʣʫʥʢʦʚʦʤʫ ʩʦʮʽ ʚ ʫʤʦʚʘʭ in vitro [206].  ɿʜʘʪʥʽʩʪʴ ʜʦ ʚʠʞʠʚʘʥʥʷ ʧʨʠ ʥʠʟʴʢʠʭ 



пт 
 

 

 

ʟʥʘʯʝʥʥʷʭ ʨʅ ʤʦʞʝ ʙʫʪʠ ʧʦʚËʷʟʘʥʦʶ ʟ ʜʞʝʨʝʣʦʤ ʚʠʜʽʣʝʥʥʷ, ʨʽʚʝʥʴ ʨʅ 

ʢʠʩʣʦʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʟʘʟʚʠʯʘʡ ʻ ʥʠʞʯʠʤ ʥʽʞ 4,7-4,6, ʱʦ ʩʧʨʠʷʻ 

ʜʦʤʽʥʫʚʘʥʥʶ ʜʦʙʨʝ ʘʜʘʧʪʦʚʘʥʠʭ ʢʠʩʣʦʪʦʩʪʽʡʢʠʭ ʙʘʢʪʝʨʽʡ [237]. 

 

1.4.1. ɸʥʪʘʛʦʥʽʩʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʄʂɹ 

ɺʽʜʦʤʠʤ ʤʝʭʘʥʽʟʤʦʤ ʧʨʦʙʽʦʪʠʯʥʦʾ ʜʽʾ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ ʻ 

ʘʥʪʘʛʦʥʽʩʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʱʦʜʦ ʧʘʪʦʛʝʥʥʠʭ ʽ ʫʤʦʚʥʦ-ʧʘʪʦʛʝʥʥʠʭ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʱʦ ʦʧʦʩʝʨʝʜʢʦʚʘʥʘ ʧʨʦʜʫʢʮʽʻʶ ʘʥʪʠʤʽʢʨʦʙʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ 

ʨʽʟʥʦʾ ʭʽʤʽʯʥʦʾ ʧʨʠʨʦʜʠ. ɹʘʢʪʝʨʽʦʮʠʥʠ ï ʮʝ ʧʦʟʘʢʣʽʪʠʥʥʽ ʙʽʣʢʠ ʟ 

ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʦʶ ʘʢʪʠʚʥʽʩʪʶ, ʷʢʽ ʢʦʜʫʶʪʴʩʷ ʧʣʘʟʤʽʜʥʠʤʠ ʘʙʦ 

ʭʨʦʤʦʩʦʤʥʠʤʠ ʛʝʥʘʤʠ ʪʘ ʩʠʥʪʝʟʫʶʪʴʩʷ ʥʘ ʨʠʙʦʩʦʤʘʭ [327]. ʉʠʥʪʝʟ 

ʙʘʢʪʝʨʽʦʮʠʥʽʚ ʻ ʦʜʥʠʤ ʽʟ ʟʘʭʠʩʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʙʘʢʪʝʨʽʡ, ʷʢʠʡ ʥʘʜʘʻ 

ʢʦʥʢʫʨʝʥʪʥʫ ʧʝʨʝʚʘʛʫ ʰʣʷʭʦʤ ʧʨʠʛʥʽʯʝʥʥʷ ʨʦʩʪʫ ʽʥʰʠʭ ʙʘʢʪʝʨʽʡ ʽ ʤʘʻ ʚʝʣʠʢʝ 

ʟʥʘʯʝʥʥʷ ʜʣʷ ʧʽʜʪʨʠʤʘʥʥʷ ʙʘʣʘʥʩʫ ʤʽʢʨʦʙʽʦʪʠ ʚ ʧʝʚʥʽʡ ʝʢʦʥʽʰʽ [340, 412].  

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʟʥʘʯʝʥʥʷ, ʙʘʢʪʝʨʽʦʮʠʥʠ ʧʨʠʛʥʽʯʫʶʪʴ ʨʽʩʪ ʪʽʣʴʢʠ 

ʙʣʠʟʴʢʦʩʧʦʨʽʜʥʝʥʠʭ ʜʦ ʰʪʘʤʫ-ʧʨʦʜʫʮʝʥʪʫ ʚʠʜʠ [415]. ɹʘʢʪʝʨʽʦʮʠʥʠ ʄʂɹ 

ʚʽʜʦʤʽ ʩʚʦʻʶ ʟʜʘʪʥʽʩʪʶ ʧʨʠʛʥʽʯʫʚʘʪʠ ʨʽʩʪ L. monocytogenes, ʽ ʰʠʨʦʢʦ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʭʘʨʯʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ 

ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ [332]. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʥʘʡʙʽʣʴʰ ʚʠʚʯʝʥʠʤ ʽ ʰʠʨʦʢʦ 

ʟʘʩʪʦʩʦʚʫʚʘʥʠʤ ʙʘʢʪʝʨʽʦʮʠʥʦʤ ʻ ʥʽʟʠʥ, ʷʢʠʡ ʚʧʝʨʰʝ ʙʫʚ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ 

ʨʠʥʢʫ ʫ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ ʚ 1953 ʨʦʮʽ. ʋ 1969 ʨʦʮʽ ɽʢʩʧʝʨʪʥʠʡ ʢʦʤʽʪʝʪ 

ʇʨʦʜʦʚʦʣʴʯʦʾ ʪʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʆʆʅ ʪʘ ɺʩʝʩʚʽʪʥʴʦʾ 

ʦʨʛʘʥʽʟʘʮʽʾ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ ʦʜʥʦʛʦʣʦʩʥʦ ʩʭʚʘʣʠʣʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʽʟʠʥʫ ʷʢ 

ʙʝʟʧʝʯʥʦʾ ʭʘʨʯʦʚʦʾ ʜʦʙʘʚʢʠ ʽ ʚʽʥ ʙʫʚ ʜʦʟʚʦʣʝʥʠʡ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʙʽʣʴʰ ʥʽʞ 

ʫ 50 ʢʨʘʾʥʘʭ [150].  

ʇʝʨʰʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʙʘʢʪʝʨʽʦʮʠʥʽʚ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ ʙʫʣʘ 

ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʚ 1993 ʨʦʮʽ Klaenhammer ʽ ʩʧʽʚʘʚʪʦʨʘʤʠ [254]. ɿ ʪʦʛʦ ʯʘʩʫ, ʧʦ 

ʤʽʨʽ ʥʘʢʦʧʠʯʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʚʣʘʩʪʠʚʦʩʪʽ ʙʘʢʪʝʨʽʦʮʠʥʽʚ, ʾʭ ʢʣʘʩʠʬʽʢʘʮʽʷ 

ʧʦʩʪʽʡʥʦ ʧʝʨʝʛʣʷʜʘʣʘʩʷ [27]. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʚʦʥʘ ʙʘʟʫʻʪʴʩʷ ʥʘ 



пу 
 

 

 

ʩʪʨʫʢʪʫʨʽ, ʤʦʣʝʢʫʣʷʨʥʽʡ ʤʘʩʽ, ʧʦʩʪʪʨʘʥʩʢʨʠʧʮʽʡʥʽʡ ʤʦʜʠʬʽʢʘʮʽʾ ʪʘ  

ʙʽʦʣʦʛʽʯʥʽʡ ʘʢʪʠʚʥʦʩʪʽ ʙʘʢʪʝʨʽʦʮʠʥʽʚ [263, 327].  

ɼʦ ɯ ʢʣʘʩʫ ʚʽʜʥʦʩʷʪʴʩʷ ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʽ (< 5 ʢɼʘ), ʪʝʨʤʦʩʪʘʙʽʣʴʥʽ, 

ʧʦʩʪʪʨʘʥʩʣʷʮʽʡʥʦ-ʤʦʜʠʬʽʢʦʚʘʥʽ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʽ ʙʽʣʢʠ, ʱʦ ʤʽʩʪʷʪʴ ʚ ʩʚʦʻʤʫ 

ʩʢʣʘʜʽ ʟʘʣʠʰʢʠ ʣʘʥʪʽʦʥʽʥʫ, ʽ ʦʪʨʠʤʘʣʠ ʥʘʟʚʫ çʣʘʥʪʠʙʽʦʪʠʢʠè, ʜʦ ʷʢʠʭ 

ʚʽʜʥʦʩʠʪʴʩʷ ʥʽʟʠʥ, ʷʢʠʡ ʧʨʦʜʫʢʫʶʪʴ ʰʪʘʤʠ ʚʠʜʫ L. lactis [390], ʝʥʪʝʨʦʮʠʥ AS-

48 [191]. ɼʦ ʙʘʢʪʝʨʽʦʮʠʥʽʚ ʢʣʘʩʫ ɯɯ ʚʽʜʥʝʩʝʥʽ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʽ (< 10 ʢɼʘ), 

ʪʝʨʤʦʩʪʘʙʽʣʴʥʽ ʥʝʤʦʜʠʬʽʢʦʚʘʥʽ ʙʽʣʢʠ, ʷʢʽ ʥʝ ʤʽʩʪʷʪʴ ʟʘʣʠʰʢʽʚ ʣʘʥʪʽʦʥʽʥʫ ʽ 

ʚʦʥʠ ʜʦʜʘʪʢʦʚʦ ʧʦʜʽʣʝʥʽ ʥʘ ʧʽʜʢʣʘʩʠ: ɯɯʘ ï ʧʝʜʽʦʮʠʥ-ʧʦʜʽʙʥʽ ʙʘʢʪʝʨʽʦʮʠʥʠ, ʱʦ 

ʧʨʦʜʫʢʫʶʪʴʩʷ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʨʦʜʽʚ Lactobacillus, Pediococcus, Enterococcus ̔  

Leuconostoc (ʥʘʧʨʠʢʣʘʜ ʧʝʜʽʦʮʠʥ ʈɸ-1, ʝʥʪʝʨʦʮʠʥʠ ɸ, ʈ, ʣʝʡʢʦʮʠʥ ɸ, ʣʘʢʘʮʠʥ, 

ʛʘʨʚʽʻʮʠʥ  LG34, ʩʘʢʘʮʠʥ, ʘʮʠʜʦʮʠʥ) [218].; ɯɯb ï ʜʚʦ-ʧʝʧʪʠʜʥʽ ʙʘʢʪʝʨʽʦʮʠʥʠ, 

ʪʘʢʽ ʷʢ ʧʣʘʥʪʘʨʠʮʠʥ JK, ʣʘʢʪʦʢʦʢʦʮʠʥʠ, ʝʥʪʝʨʦʮʠʥ X, ʱʦ ʧʨʦʜʫʢʫʶʪʴʩʷ 

ʰʪʘʤʘʤʠ ʚʠʜʽʚ L. plantarum, L. lactis, L. johnsonii ʽ ʝʥʪʝʨʦʢʦʢʘʤʠ [74]; ɯɯʩ ï 

ʙʘʢʪʝʨʽʦʮʠʥʠ ʙʝʟ ʣʽʜʝʨʥʦʛʦ ʧʝʧʪʠʜʫ, ʥʘʧʨʠʢʣʘʜ ʘʮʠʜʦʮʠʥ B, ʛʘʩʩʝʨʽʮʠʥ ɸ, 

ʝʥʪʝʨʦʮʠʥ AS-48, ʛʘʨʚʽʮʠʥ ML, ʱʦ ʧʨʦʜʫʢʫʶʪʴʩʷ ʚʠʜʘʤʠ  L. acidophilus, L. 

gasseri, L. garvieae, E. faecalis ̔  L. lactis [53]; ɯɯd ï ʧʝʜʽʦʮʠʥ-ʥʝʧʦʜʽʙʥʽ ʙʽʣʢʠ, ʜʦ 

ʷʢʠʭ ʚʽʜʥʝʩʝʥʽ ʣʘʢʪʠʮʠʥ Z, ʝʥʪʝʨʦʮʠʥʠ ɺ ʽ Q, ʚʝʡʩʝʣʽʮʠʥ 10, ʽ ʣʘʢʪʦʢʦʢʦʮʠʥ 

A, ʷʢʽ ʧʨʦʜʫʢʫʶʪʴʩʷ ʚʠʜʘʤʠ  L. salivarius, E. faecium ʽ W. cibaria. ʂʣʘʩ ɯɯɯ 

ʚʢʣʶʯʘʻ ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʽ (> 30 ʢɼʘ) ʪʝʨʤʦʣʘʙʽʣʴʥʽ ʙʽʣʢʠ, ʪʘʢʽ ʷʢ 

ʝʥʪʝʨʦʣʽʟʠʥ ɸ, ʭʝʣʚʝʪʠʮʠʥʠ J ʽ M, ʣʘʢʪʦʢʦʢʠʮʠʥ  972, ʱʦ ʧʨʦʜʫʢʫʶʪʴʩʷ 

ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʨʦʜʽʚ  Enterococcus, Lactobacillus ʽ Lactococcus  [305, 428]. ɼʦ 

ʢʣʘʩʫ IV ʚʽʜʥʦʩʷʪʴ ʙʘʢʪʝʨʽʦʮʠʥʠ, ʙʽʣʢʦʚʽ ʤʦʣʝʢʫʣʠ ʷʢʠʭ ʤʽʩʪʷʪʴ ʣʽʧʽʜʥʽ ʘʙʦ 

ʚʫʛʣʝʚʦʜʥʽ ʟʘʣʠʰʢʠ, ʪʘʢʠʭ ʷʢ ʧʣʘʥʪʘʨʠʮʠʥ S, ʣʝʡʢʦʥʦʮʠʥ S, ʧʝʜʽʦʮʠʥ N5p 

[199, 263. 415]. ʉʝʨʝʜ ʙʘʢʪʝʨʽʦʮʠʥʽʚ ʥʘʡʙʽʣʴʰʫ ʫʚʘʛʫ ʧʨʠʚʝʨʪʘʶʪʴ 

ʙʘʢʪʝʨʽʦʮʠʥʠ ɯɯ ʢʣʘʩʫ ʟʘʚʜʷʢʠ ʩʚʦʾʡ ʘʢʪʠʚʥʦʩʪʽ ʫ ʚʽʜʥʦʰʝʥʥʽ L. monocytogenes 

[332].  

ʇʦʨʷʜ ʟ ʢʣʘʩʠʯʥʠʤʠ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʤʠ ʽ ʙʽʦʭʽʤʽʯʥʠʤʠ ʤʝʪʦʜʘʤʠ 

ʚʠʷʚʣʝʥʥʷ ʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʜʫʢʮʽʾ ʙʘʢʪʝʨʽʦʮʠʥʽʚ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 



пф 
 

 

 

ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʽ ʪʘ ʙʽʦʽʥʬʦʨʤʘʪʠʚʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʅʘ 

ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ ʽ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʩʦʪʥʽ ʙʘʢʪʝʨʽʦʮʠʥʽʚ 

ʄʂɹ, ʨʦʟʰʠʬʨʦʚʘʥʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʾʭ ʢʦʜʫʶʯʠʭ ʛʝʥʽʚ [184,  187, 244, 351]. ɼʣʷ 

ʩʢʨʠʥʽʥʛʫ ʙʘʢʪʝʨʽʦʮʠʥʦʛʝʥʥʠʭ ʰʪʘʤʽʚ ʄʂɹ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʦʣʝʢʫʣʷʨʥʦ-

ʛʝʥʝʪʠʯʥʽ ʤʝʪʦʜʠ, ʟʦʢʨʝʤʘ ʇʃʈ ʟ ʧʨʘʡʤʝʨʘʤʠ, ʩʧʝʮʠʬʽʯʥʠʤʠ ʜʦ ʚʽʜʦʤʠʭ ʛʝʥʽʚ 

ʙʘʢʪʝʨʽʦʮʠʥʽʚ [373]. ɿ ʤʝʪʦʶ  ʜʦʩʣʽʜʞʝʥʥʷ ʙʽʦʩʠʥʪʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʄʂɹ 

ʪʘ ʾʭʥʴʦʾ ʨʦʣʽ ʚ ʤʽʢʨʦʙʽʦʤʽ ʣʶʜʠʥʠ, ʘʚʪʦʨʘʤʠ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ 31977 

ʛʝʥʦʤʽʚ ʄʂɹ ʽ 748 ʤʝʪʘʛʝʥʦʤʽʚ ʤʽʢʨʦʙʽʦʤʘ ʣʶʜʠʥʠ ʽ  ʚʠʷʚʣʝʥʦ ʚʠʜʦ- ʪʘ 

ʰʪʘʤʦʩʧʝʮʽʬʽʯʥʽ ʢʣʘʩʪʝʨʠ ʛʝʥʽʚ ʙʽʦʩʠʥʪʝʟʫ ʚʪʦʨʠʥʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ, ʙʽʣʴʰʽʩʪʴ 

ʟ ʷʢʠʭ ʤʦʞʫʪʴ ʢʦʜʫʚʘʪʠ ʜʦʩʽ ʥʝ ʽʜʝʥʪʠʬʽʢʦʚʘʥʽ  ʙʘʢʪʝʨʽʦʮʠʥʠ ʟ ʰʠʨʦʢʠʤ 

ʩʧʝʢʪʨʦʤ ʘʢʪʠʚʥʦʩʪʽ. ʇʦʢʘʟʘʥʦ, ʱʦ ʛʝʥʠ ʙʘʢʪʝʨʽʦʮʠʥʽʚ ʢʣʘʩʫ II ʙʫʣʠ ʦʩʦʙʣʠʚʦ 

ʨʦʟʧʦʚʩʶʜʞʝʥʽ ʪʘ ʧʝʨʝʚʘʞʘʣʠ ʫ ʚʘʛʽʥʘʣʴʥʦʤʫ ʤʽʢʨʦʙʽʦʤʽ. ɹʫʣʦ ʦʧʠʩʘʥʦ ʥʦʚʠʡ 

ʙʘʢʪʝʨʽʦʮʠʥ ʢʣʘʩʫ II, ʥʘʟʚʘʥʠʡ ʢʨʠʩʧʘʮʠʥ 467, ʷʢʠʡ ʤʦʞʝ ʚʽʜʽʛʨʘʚʘʪʠ ʟʘʭʠʩʥʫ 

ʨʦʣʴ ʫ ʤʽʢʨʦʙʽʦʤʽ ʣʶʜʠʥʠ [525]. 

ʐʠʨʦʢʝ ʧʨʘʢʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʷʢ ʙʽʦʢʦʥʩʝʨʚʘʥʪʠ ʚ ʭʘʨʯʦʚʽʡ ʽʥʜʫʩʪʨʽʾ 

ʙʘʢʪʝʨʽʦʮʠʥʠ ʄʂɹ ʦʪʨʠʤʘʣʠ ʟʘʚʜʷʢʠ ʟʜʘʪʥʦʩʪʽ ʧʨʠʛʥʽʯʫʚʘʪʠ ʨʽʩʪ ʙʘʢʪʝʨʽʡ, ʱʦ 

ʩʧʨʠʯʠʥʶʶʪʴ ʧʩʫʚʘʥʥʷ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʪʘ ʻ ʟʙʫʜʥʠʢʘʤʠ ʭʚʦʨʦʙ ʣʶʜʠʥʠ, 

ʪʘʢʠʭ ʷʢ Bacillus cereus, Campylobacter spp., Clostridium botulinum, C. 

perfringens, Cronobacter sakazakii, L. monocytogenes, S. enterica subsp. typhi and 

S. enterica subsp. paratyphi, Shigella spp., Staphylococcus aureus, Vibrio spp., 

Yersinia enterocolitica, Providentia alcalifaciens ̔  Aeromonas hydrophila [55, 315].  

ɹʘʢʪʝʨʽʦʮʠʥʠ ʄʂɹ ʚʠʷʚʣʷʶʪʴ ʘʥʪʠʙʽʦʧʣʽʚʦʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʽ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʙʦʨʦʪʴʙʠ ʩ ʙʽʦʧʣʽʚʢʘʤʠ, ʫʪʚʦʨʝʥʠʤʠ ʥʘ ʧʦʚʝʨʭʥʽ 

ʦʙʣʘʜʥʘʥʥʷ ʭʘʨʯʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʷʢ ʘʣʴʪʝʨʥʘʪʠʚʘ ʜʝʟʽʥʬʽʢʫʶʯʠʤ ʟʘʩʦʙʘʤ 

ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʧʨʠʛʥʽʯʝʥʥʷ ʫʪʚʦʨʝʥʥʷ ʙʽʦʧʣʽʚʢʠ ʪʘ ʣʽʢʚʽʜʘʮʽʾ ʚʞʝ 

ʩʬʦʨʤʦʚʘʥʠʭ ʙʽʦʧʣʽʚʦʢ ʪʘʢʠʤʠ ʟʙʫʜʥʠʢʘʤʠ ʷʢ L. monocytogenes, S. aureus, 

Salmonella spp. ʪʘ E. coli ʪʘ ʄʂɹ, ʱʦ ʧʨʦʜʫʢʫʶʪʴ ʙʽʦʛʝʥʥʽ ʘʤʽʥʠ [347, 476]. 

ɹʘʢʪʝʨʽʦʮʠʥʠ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʧʝʨʝʚʘʞʥʦ 

ʧʦʚʝʨʭʥʝʚʦʤʫ ʧʨʠʢʨʽʧʣʝʥʥʶ ʪʘ ʫʪʚʦʨʝʥʥʶ ʙʽʦʧʣʽʚʢʠ. ɹʘʢʪʝʨʽʦʮʠʥʠ, ʱʦ 
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ʧʨʦʜʫʢʫʶʪʴʩʷ ʰʪʘʤʦʤ L. acidophilus ATCC 4356 ʙʣʦʢʫʶʪʴ ʘʜʛʝʟʽʶ ʪʘ ʨʦʟʚʠʪʦʢ 

ʙʽʦʧʣʽʚʢʠ Bacillus subtilis BM19 [395].  

ɹʘʢʪʝʨʽʦʮʠʥʠ ʄʂɹ ʤʘʶʪʴ ʚʘʞʣʠʚʝ ʤʝʜʠʯʥʝ ʟʥʘʯʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʾʭ 

ʧʨʦʜʫʢʮʽʷ ʻ ʦʜʥʠʤ ʟ ʤʝʭʘʥʽʟʤʽʚ ʧʨʦʙʽʦʪʠʯʥʦʾ ʜʽʾ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʧʨʠʛʥʽʯʝʥʥʷ 

ʨʦʩʪʫ ʟʙʫʜʥʠʢʽʚ ʽʥʬʝʢʮʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʽ ʧʽʜʪʨʠʤʢʫ ʙʘʣʘʥʩʫ ʥʦʨʤʘʣʴʥʦʾ 

ʤʽʢʨʦʙʽʦʪʠ [37]. ʊʘʢʠʤ ʯʠʥʦʤ ʙʘʢʪʝʨʽʦʮʠʥʠ ʻ ʘʣʴʪʝʨʥʘʪʠʚʦʶ ʜʝʷʢʠʤ 

ʘʥʪʠʙʽʦʪʠʢʘʤ, ʦʩʦʙʣʠʚʦ ʫ ʚʠʧʘʜʢʫ ʙʦʨʦʪʴʙʠ ʟ ʤʫʣʴʪʠʨʝʟʠʩʪʝʥʪʥʠʤʠ 

ʧʘʪʦʛʝʥʥʠʤʠ ʟʙʫʜʥʠʢʘʤʠ ʟʘʭʚʦʨʶʚʘʥʴ [96, 149, 503]. ʂʨʽʤ ʪʦʛʦ, ʚ ʜʝʷʢʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʧʦʪʝʥʮʽʘʣ ʙʘʢʪʝʨʽʦʮʠʥʽʚ ʄʂɹ ʷʢ 

ʧʨʦʪʠʚʽʨʫʩʥʠʭ ʟʘʩʦʙʽʚ [446]. ɹʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʧʝʜʽʦʮʠʥ PA-1, ʩʘʣʽʚʘʨʠʮʠʥ P 

ʪʘ ʩʘʣʽʚʘʨʠʮʠʥ B ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʟʘʩʦʙʘʤʠ ʜʣʷ ʧʨʠʛʥʽʯʝʥʥʷ ʧʨʦʥʠʢʥʝʥʥʷ 

SARS-CoV-2  ʚ ʢʣʽʪʠʥʠ ʣʶʜʠʥʠ [140].  

ʇʨʦʜʫʢʮʽʷ ʙʘʢʪʝʨʽʦʮʠʥʽʚ ʤʦʞʝ ʨʽʟʥʠʪʠʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʫʤʦʚ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʪʘ ʻ ʰʪʘʤʦʩʧʝʮʠʬʽʯʥʦʶ [157]. ʅʘ ʨʽʚʝʥʴ ʧʨʦʜʫʢʮʽʾ 

ʙʘʢʪʝʨʽʦʮʠʥʽʚ ʚʧʣʠʚʘʶʪʴ ʩʢʣʘʜ ʩʝʨʝʜʦʚʠʱʘ, ʜʦʩʪʫʧ ʢʠʩʥʶ, ʨʅ, ʪʝʤʧʝʨʘʪʫʨʘ ʽ 

ʢʽʥʝʪʠʢʘ ʨʦʩʪʫ ʰʪʘʤʫ-ʧʨʦʜʫʮʝʥʪʫ [130, 157, 226, 329,]. ʈʽʚʝʥʴ ʧʨʦʜʫʢʮʽʾ 

ʙʘʢʪʝʨʽʦʮʠʥʽʚ ʽ ʾʭ ʘʢʪʠʚʥʽʩʪʴ ʤʦʞʫʪʴ ʚʘʨʽʶʚʘʪʠ ʥʘ ʨʽʟʥʠʭ ʩʪʘʜʽʷʭ 

ʙʘʢʪʝʨʽʘʣʴʥʦʛʦ ʨʦʩʪʫ. ɹʘʢʪʝʨʽʦʮʠʥ ʤʦʞʫʪʴ ʩʠʥʪʝʟʫʚʘʪʠʩʴ ʧʽʜ ʯʘʩ 

ʝʢʩʧʦʥʝʥʮʽʘʣʴʥʦʾ ʬʘʟʠ ʨʦʩʪʫ ʽ ʰʚʠʜʢʽʩʪʴ ʨʦʩʪʫ ʢʫʣʴʪʫʨʠ-ʧʨʦʜʫʮʝʥʪʘ, ʷʢ 

ʧʨʘʚʠʣʦ, ʢʦʨʝʣʶʻ ʟ ʨʽʚʥʝʤ ʧʨʦʜʫʢʮʽʾ ʙʘʢʪʝʨʽʦʮʠʥʫ [159, 519]. ʇʨʠʢʣʘʜʘʤʠ 

ʪʘʢʠʭ ʙʘʢʪʝʨʽʦʮʠʥʽʚ ʤʦʞʫʪʴ ʙʫʪʠ ʥʽʟʠʥ [119] ʽ ʧʝʜʽʦʮʠʥ PA1/SA-1 [35].  ʆʜʥʘʢ 

ʜʝʷʢʽ ʘʚʪʦʨʠ ʧʦʚʽʜʦʤʣʷʶʪʴ, ʱʦ ʧʨʦʜʫʢʮʽʷ ʙʘʢʪʝʨʽʦʮʠʥʫ ʥʝ ʟʘʚʞʜʠ ʧʨʷʤʦ 

ʢʦʨʝʣʶʻ ʟ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʢʣʽʪʠʥ ʘʙʦ ʰʚʠʜʢʽʩʪʶ ʨʦʩʪʫ ʰʪʘʤʫ-ʧʨʦʜʫʮʝʥʪʘ 

[262]. ʋ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʜʣʷ ʧʨʦʜʫʢʮʽʾ ʙʘʢʪʝʨʽʦʮʠʥʫ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʦʧʪʠʤʘʣʴʥʠʭ ʜʣʷ ʨʦʩʪʫ ʢʣʽʪʠʥ ʫʤʦʚ ʢʫʣʴʪʠʚʫʚʘʥʥʷ [22, 459]. 

ɹʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʄʂɹ ʤʦʞʫʪʴ ʧʨʦʜʫʢʫʚʘʪʠ ʙʘʢʪʝʨʽʦʮʠʥʠ ʧʽʜ ʯʘʩ 

ʩʪʘʮʽʦʥʘʨʥʦʾ ʬʘʟʠ ʨʦʩʪʫ, ʧʨʠ ʥʠʞʯʦʤʫ ʟʥʘʯʝʥʽ ʨʅ ʽ ʤʝʥʰʽʡ ʜʦʩʪʫʧʥʦʩʪʽ 

ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ [88]. 



рм 
 

 

 

ʈʽʚʝʥʴ ʘʢʪʠʚʥʦʩʪʽ ʙʘʢʪʝʨʽʦʮʠʥʽʚ ʟʘʟʚʠʯʘʡ ʟʤʝʥʰʫʻʪʴʩʷ ʥʘ ʧʦʯʘʪʢʫ 

ʩʪʘʮʽʦʥʘʨʥʦʾ ʬʘʟʠ, ʜʣʷ ʪʠʭ ʙʘʢʪʝʨʽʦʮʠʥʽʚ, ʩʠʥʪʝʟ ʷʢʠʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜ ʯʘʩ  

ʝʢʩʧʦʥʝʥʮʽʘʣʴʥʦʾ ʬʘʟʠ ʨʦʩʪʫ, ʯʠ ʚ ʢʽʥʮʽ ʩʪʘʮʽʦʥʘʨʥʦʾ ʬʘʟʠ ʜʣʷ ʙʘʢʪʝʨʽʦʮʠʥʽʚ, 

ʚʠʨʦʙʣʝʥʠʭ ʫ ʩʪʘʮʽʦʥʘʨʥʽʡ ʬʘʟʽ [276]. ɸʚʪʦʨʠ ʧʦʷʩʥʶʶʪʴ ʪʘʢʝ ʟʥʠʞʝʥʥʷ 

ʘʜʩʦʨʙʮʽʻʶ ʙʘʢʪʝʨʽʦʮʠʥʽʚ ʧʦʚʝʨʭʥʝʶ ʢʣʽʪʠʥ-ʧʨʦʜʫʮʝʥʪʽʚ ʽ ʧʽʜʚʠʱʝʥʦʶ 

ʧʨʦʪʝʦʣʽʪʠʯʥʦʶ ʘʢʪʠʚʥʽʩʪʶ [22, 306].  

ʆʜʥʠʤ ʟ ʥʘʡʚʧʣʠʚʦʚʽʰʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʧʨʦʜʫʢʮʽʾ 

ʙʘʢʪʝʨʽʦʮʠʥʽʚ, ʻ ʩʝʨʝʜʦʚʠʱʝ ʢʫʣʴʪʠʚʫʚʘʥʥʷ. ɿʘ ʜʘʥʠʤʠ ʣʽʪʝʨʘʪʫʨʠ, 

ʦʧʪʠʤʘʣʴʥʠʤ ʜʣʷ ʩʠʥʪʝʟʫ ʙʘʢʪʝʨʽʦʮʠʥʽʚ ʩʝʨʝʜʦʚʠʱʝʤ ʻ MRS ʪʘ ʡʦʛʦ 

ʤʦʜʠʬʽʢʘʮʽʾ [226, 458]. ɸʣʝ ʜʣʷ ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʙʘʢʪʝʨʽʦʮʠʥʽʚ 

ʩʝʨʝʜʦʚʠʱʝ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʤʘʻ ʧʝʨʰ ʟʘ ʚʩʝ ʙʫʪʠ ʝʢʦʥʦʤʽʯʥʦ ʚʠʛʽʜʥʠʤ, 

ʢʦʤʝʨʮʽʡʥʽ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʮʴʦʤʫ ʢʨʠʪʝʨʽʶ ʥʝ 

ʚʽʜʧʦʚʽʜʘʶʪʴ. ʊʦʤʫ ʘʢʪʫʘʣʴʥʠʤ ʥʘʧʨʷʤʢʦʤ ʜʦʩʣʽʜʞʝʥʴ ʻ ʧʦʰʫʢ ʧʦʞʠʚʥʠʭ 

ʩʝʨʝʜʦʚʠʱ ʜʣʷ ʧʨʦʤʠʩʣʦʚʦʛʦ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʰʪʘʤʽʚ-ʧʨʦʜʫʮʝʥʪʽʚ, ʽ ʦʩʦʙʣʠʚʫ 

ʫʚʘʛʫ ʟ ʮʽʻʾ ʪʦʯʢʠ ʟʦʨʫ, ʷʢ ʩʫʙʩʪʨʘʪʠ, ʧʨʠʚʝʨʪʘʶʪʴ ʚʽʜʭʦʜʠ ʭʘʨʯʦʚʠʭ 

ʚʠʨʦʙʥʠʮʪʚ [287]. ɼʝʷʢʽ ʧʦʙʽʯʥʽ ʧʨʦʜʫʢʪʠ ʤʦʣʦʯʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʪʘʢʽ ʷʢ 

ʤʦʣʦʯʥʘ ʩʠʨʦʚʘʪʢʘ ʪʘ ʚʽʜʭʦʜʠ ʧʝʨʝʨʦʙʢʠ ʤʽʜʽʡ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʷʢ 

ʥʝʜʦʨʦʛʝ ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ ʬʝʨʤʝʥʪʘʮʽʾ ʄʂɹ, ʷʢʝ ʧʦʪʨʝʙʫʻ ʤʽʥʽʤʘʣʴʥʠʭ 

ʧʦʞʠʚʥʠʭ ʜʦʙʘʚʦʢ. ʇʦʙʽʯʥʽ ʧʨʦʜʫʢʪʠ ʤʦʣʦʯʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʻ ʙʘʛʘʪʠʤ 

ʜʞʝʨʝʣʦʤ ʮʫʢʨʫ, ʙʽʣʢʽʚ ʽ ʧʝʧʪʠʜʽʚ, ʷʢʽ ʻ ʽʥʜʫʢʪʦʨʘʤʠ ʩʠʥʪʝʟʫ ʙʘʢʪʝʨʽʦʮʠʥʽʚ, 

ʥʘʧʨʠʢʣʘʜ ʤʦʣʦʯʥʘ ʩʠʨʦʚʘʪʢʘ [472], ʤʝʣʷʩʘ [443]. ɸʚʪʦʨʘʤʠ ʙʫʣʘ ʧʦʢʘʟʘʥʘ 

ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʘʛʘʪʦʛʦ ʥʘ ʚʫʛʣʝʚʦʜʠ ʧʦʙʽʯʥʦʛʦ ʧʨʦʜʫʢʪʫ ʧʨʠ 

ʚʠʨʦʙʥʠʮʪʚʽ ʤʦʨʦʟʠʚʘ ʷʢ ʙʘʟʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʚʠʨʦʙʥʠʮʪʚʘ 

ʙʘʢʪʝʨʽʦʮʠʥʽʚ  ʰʪʘʤʘʤʠ S. thermophilus ʽ L. lactis [310]. ʇʦʢʘʟʘʥʘ 

ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʝʤʽʮʝʣʶʣʦʟʥʦʛʦ ʛʽʜʨʦʣʽʟʘʪʫ ʞʦʤʫ ʮʫʢʨʦʚʦʾ 

ʪʨʦʩʪʠʥʠ ʜʣʷ ʩʠʥʪʝʟʫ ʙʘʢʪʝʨʽʦʮʠʥʫ ʰʪʘʤʦʤ P. pentosaceous ET34 [264].  

ɿʘ ʜʘʥʠʤʠ ʣʽʪʝʨʘʪʫʨʠ, ʙʘʢʪʝʨʽʦʮʠʥʦʛʝʥʥʽ ʰʪʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʫʩʽʭ 

ʝʢʦʥʽʰʘʭ ʄʂɹ [137, 275]. ɹʘʢʪʝʨʽʦʮʠʥʠ, ʱʦ ʧʨʦʜʫʢʫʶʪʴʩʷ ʄʂɹ, ʚʠʜʽʣʝʥʠʤʠ 

ʟ ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʚʠʢʣʠʢʘʶʪʴ ʚʩʝ ʙʽʣʴʰʠʡ ʽʥʪʝʨʝʩ ʩʝʨʝʜ 



рн 
 

 

 

ʜʦʩʣʽʜʥʠʢʽʚ ʥʘʩʘʤʧʝʨʝʜ ʟ ʪʦʯʢʠ ʟʦʨʫ ʾʭ ʧʨʘʢʪʠʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢ 

ʙʝʟʧʝʯʥʠʭ ʙʽʦʢʦʥʩʝʨʚʘʥʪ̔ ʚ ʫ ʭʘʨʯʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ [184, 232, 351]. 

 

1.4.2.  ɽʢʟʦʧʦʣʽʩʘʭʘʨʠʜʠ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ 

ʆʜʥʽʻʶ ʟ ʚʘʞʣʠʚʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʰʪʘʤʽʚ ʄʂɹ ʻ ʟʜʘʪʥʽʩʪʴ ʜʦ ʧʨʦʜʫʢʮʽʾ 

ʝʢʟʦʧʦʣʽʩʘʭʘʨʠʜʽʚ (ɽʇʉ), ʷʢʽ ʚʠʚʽʣʴʥʶʶʪʴʩʷ ʚ ʦʪʦʯʫʶʯʝ ʩʝʨʝʜʦʚʠʱʝ. ʌʽʟʠʢʦ-

ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ɽʇʉ ʄʂɹ ʻ ʰʪʘʤʦʩʧʝʮʠʬʽʯʥʠʤʠ ʽ ʚʠʷʚʣʷʶʪʴ ʰʠʨʦʢʫ 

ʩʪʨʫʢʪʫʨʥʫ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ. ɽʇʉ ʄʂɹ ʨʽʟʥʷʪʴʩʷ ʤʦʥʦʤʝʨʥʠʤ ʩʢʣʘʜʦʤ, 

ʟʚôʷʟʢʘʤʠ ʤʽʞ ʤʦʥʦʤʝʨʘʤʠ, ʥʘʷʚʥʽʩʪʶ ʧʦʚʪʦʨʥʠʭ ʙʦʢʦʚʠʭ ʣʘʥʮʶʛʽʚ ʽ 

ʟʘʤʽʥʥʠʢʽʚ. ʄʂɹ ʧʨʦʜʫʢʫʶʪʴ ʛʦʤʦ- ʪʘ ʛʝʪʝʨʦʧʦʣʽʩʘʭʘʨʠʜʠ, ʱʦ ʤʽʩʪʷʪʴ ʚ 

ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʪʽʣʴʢʠ ʦʜʠʥ ʯʠ ʜʝʢʽʣʴʢʘ ʤʦʥʦʤʝʨʽʚ ʚʽʜʧʦʚʽʜʥʦ. 

ɻʦʤʦʧʦʣʽʩʘʭʘʨʠʜʘʤʠ ʄʂɹ ʚ ʦʩʥʦʚʥʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʦʣʽʤʝʨʦʤ ʛʣʶʢʦʟʠ - 

ʜʝʢʩʪʨʘʥʦʤ, ʪʘʢʦʞ ʧʨʦʜʫʢʫʶʪʴʩʷ ʬʨʫʢʪʘʥʠ. ʅʘʡʙʽʣʴʰ ʚʽʜʦʤʠʤʠ 

ʧʨʦʜʫʮʝʥʪʘʤʠ ʜʝʢʩʪʨʘʥʽʚ ʻ ʧʨʝʜʩʪʘʚʥʠʢʠ ʚʠʜʫ L. mesenteroides, ʘʣʝ 

ʛʦʤʦʧʦʣʽʩʘʭʘʨʠʜʠ ʤʦʞʫʪʴ ʧʨʦʜʫʢʫʚʘʪʠ ʰʪʘʤʠ ʄʂɹ ʨʽʟʥʦʛʦ ʪʘʢʩʦʥʦʤʽʯʥʦʛʦ 

ʧʦʣʦʞʝʥʥʷ [316]. ɻʝʪʝʨʦʧʦʣʽʩʘʭʘʨʠʜʠ ʄʂɹ ʥʘʡʯʘʩʪʽʰʝ ʤʽʩʪʷʪʴ ʛʣʶʢʦʟʫ, 

ʛʘʣʘʢʪʦʟʫ, ʨʘʤʥʦʟʫ, ʤʘʥʥʦʟʫ, ʬʨʫʢʪʦʟʫ, ʘʨʘʙʽʥʦʟʫ, ʢʩʠʣʦʟʫ ʫ ʨʽʟʥʠʭ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʭ, ʘ ʪʘʢʦʞ ʧʦʭʽʜʥʽ ʮʫʢʨʽʚ ʪʘʢʽ ʷʢ N-ʘʮʝʪʠʣʛʘʣʘʢʪʦʟʘʤʽʥ ʽ N-

ʘʮʝʪʠʣʛʣʶʢʦʟʘʤʽʥ. ɻʝʪʝʨʦʧʦʣʽʩʘʭʘʨʠʜʠ ʄʂɹ ʻ ʜʫʞʝ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʽ 

ʧʨʦʜʫʢʫʶʪʴʩʷ ʫ ʢʽʣʴʢʦʩʪʽ 100-1000 ʤʛ/ʣ, ʾʭ ʩʪʨʫʢʪʫʨʘ ʻ ʰʪʘʤʦʩʧʝʮʠʬʽʯʥʦʶ. 

ɺʦʥʠ ʨʽʟʥʷʪʴʩʷ ʤʦʥʦʤʝʨʥʠʤ ʩʢʣʘʜʦʤ, ʟʚôʷʟʢʘʤʠ ʤʽʞ ʤʦʥʦʤʝʨʘʤʠ, ʥʘʷʚʥʽʩʪʶ 

ʧʦʚʪʦʨʥʠʭ ʙʦʢʦʚʠʭ ʣʘʥʮʶʛʽʚ ʽ ʟʘʤʽʥʥʠʢʽʚ. ɿʘʚʜʷʢʠ ʨʽʟʥʦʤʘʥʽʪʪʶ ʭʽʤʽʯʥʦʛʦ 

ʩʢʣʘʜʫ ʛʝʪʝʨʦʧʦʣʽʩʘʭʘʨʠʜʠ ʄʂɹ ʜʫʞʝ ʨʽʟʥʦʤʘʥʽʪʥʽ ʟʘ ʩʚʦʾʤʠ  ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ 

ʽ ʙʽʦʣʦʛʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤ. ʇʨʦʜʫʮʝʥʪʠ ʛʝʪʝʨʦʧʦʣʽʩʘʭʘʨʠʜʽʚ ʚʠʷʚʣʝʥʽ ʩʝʨʝʜ 

ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʚʩʽʭ ʨʦʜʽʚ ʄʂɹ [323, 500].  

 ʂʽʣʴʢʽʩʪʴ ʪʘ ʩʢʣʘʜ ɽʇʉ, ʱʦ ʧʨʦʜʫʢʫʶʪʴʩʷ ʰʪʘʤʘʤʠ ʄʂɹ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʫʤʦʚ ʢʫʣʴʪʠʚʫʚʘʥʥʷ. ʆʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʜʞʝʨʝʣʦ ʚʫʛʣʝʚʦʜʽʚ ʫ ʧʦʞʠʚʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ, ʡʦʛʦ ʢʦʥʮʝʥʪʨʘʮʽʷ, ʘ ʪʘʢʦʞ ʜʞʝʨʝʣʦ ʘʟʦʪʫ, ʨʅ, ʪʝʤʧʝʨʘʪʫʨʘ ʽ ʯʘʩ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ [162]. ɹʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʜʣʷ ʰʪʘʤʫ L. casei CG11 ʥʘʡʢʨʘʱʠʤ 



ро 
 

 

 

ʜʞʝʨʝʣʦʤ ʙʫʣʘ ʛʣʶʢʦʟʘ, ʘ ʥʘʡʛʽʨʰʠʤ ï ʣʘʢʪʦʟʘ. ʐʪʘʤʠ ʄʂɹ ʟʜʘʪʥʽ ʜʦ 

ʧʨʦʜʫʢʮʽʾ ɽʇʉ ʨʽʟʥʠʭ ʪʠʧʽʚ, ʟʘʣʝʞʥʦ ʚʽʜ ʜʞʝʨʝʣʘ ʚʫʛʣʝʚʦʜʫ [468]. ʇʦʢʘʟʘʥʦ, 

ʱʦ ʧʨʠ ʨʦʩʪʽ ʚ ʩʝʨʝʜʦʚʠʱʽ ʟ ʛʣʶʢʦʟʦʶ ʨʽʚʝʥʴ ʧʨʦʜʫʢʮʽʾ ɽʇʉ ʰʪʘʤʘʤʠ ʄʂɹ 

ʙʫʚ ʚʠʱʠʡ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʬʨʫʢʪʦʟʦʶ  [309]. ʅʘ ʧʨʦʪʠʚʘʛʫ ʮʴʦʤʫ, Cheng ʪʘ ʽʥ. 

[93] ʧʦʢʘʟʘʣʠ, ʱʦ ʰʪʘʤ L. plantarum LPC-1 ʧʨʦʜʫʢʫʻ ʥʘʡʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ɽʇʉ 

ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʥʘ ʩʝʨʝʜʦʚʠʱʽ, ʱʦ ʤʽʩʪʠʪʴ ʩʘʭʘʨʦʟʫ ʽ ʟʘ ʜʘʥʠʤʠ ʽʥʰʠʭ 

ʘʚʪʦʨʽʚ ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʩʘʭʘʨʦʟʘ ʪʘʢʦʞ ʻ ʥʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʠʤ 

ʜʞʝʨʝʣʦʤ ʚʫʛʣʝʚʦʜʫ ʜʣʷ ʧʨʦʜʫʢʮʽʾ ɽʇʉ ʰʪʘʤʠ ʄʂɹ [468]. 

ɿʥʘʯʝʥʥʷ ɽʇʉ ʜʣʷ ʢʣʽʪʠʥ ʧʨʦʜʫʮʝʥʪʘ ʦʩʪʘʪʦʯʥʦ ʥʝ ʚʠʚʯʝʥʦ.  ɽʇʉ ʥʝ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ ʜʞʝʨʝʣʦ ʝʥʝʨʛʽʾ, ʘ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʟʘʭʠʩʪʽ 

ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʢʣʽʪʠʥ ʚʽʜ ʥʝʩʧʨʠʡʥʷʪʣʠʚʠʭ ʫʤʦʚ ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, 

ʪʘʢʠʭ ʷʢ ʚʠʩʫʰʫʚʘʥʥʷ ʽ ʦʩʤʦʪʠʯʥʠʡ ʩʪʨʝʩ. ʂʨʽʤ ʪʦʛʦ, ɽʇʉ ʤʦʞʫʪʴ ʟʘʭʠʱʘʪʠ 

ʢʣʽʪʠʥʠ ʧʨʦʜʫʮʝʥʪʫ ʚʽʜ ʜʽʾ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʪʘ ʜʝʟʽʥʬʝʢʪʘʥʪʽʚ,  ʘ 

ʪʘʢʦʞ ʧʨʠʡʤʘʶʪʴ ʫʯʘʩʪʴ ʫ ʘʜʛʝʟʽʾ ʪʘ ʬʦʨʤʫʚʘʥʥʽ ʙʽʦʧʣʽʚʦʢ [242]. 

ʆʩʥʦʚʥʠʤ ʩʪʨʠʤʫʶʯʠʤ ʬʘʢʪʦʨʦʤ ʰʠʨʦʢʦʛʦ ʢʦʤʝʨʮʽʡʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ɽʇʉ, ʱʦ ʧʨʦʜʫʢʫʶʪʴʩʷ ʙʘʢʪʝʨʽʷʤʠ ʨʦʜʫ Lactobacillus, ̒  ʾʭ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ 

ʧʨʦʜʫʢʮʽʾ.  ʇʨʦʜʫʢʮʽʷ ɽʇʉ ʙʫʣʘ ʚʠʷʚʣʝʥʘ ʫ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʙʘʛʘʪʴʦʭ ʚʠʜʽʚ 

ʣʘʢʪʦʙʘʮʠʣ, ʘ ʩʘʤʝ L. acidophilus, L. delbrueckii subsp. bulgaricus, L. helveticus, 

L. brevis, L. curvatus, L. casei, L. rhamnosus, L. plantarum, L. johnsoni.  ɸʣʝ ʟʘ ʥʝ 

ʦʧʪʠʤʽʟʦʚʘʥʠʭ ʫʤʦʚ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʟʘʟʚʠʯʘʡ ʨʽʚʝʥʴ ʧʨʦʜʫʢʮʽʾ ʣʘʢʪʦʙʘʮʠʣʘʤʠ  

ʛʦʤʦʧʦʣʽʩʘʭʘʨʠʜʽʚ ʥʝ ʧʝʨʝʚʠʱʫʻ 1 ʛ/ʣ, ʽ, ʥʘʚʽʪʴ ʤʝʥʰʠʡ ʨʽʚʝʥʴ ʜʣʷ 

ʛʝʪʝʨʦʧʦʣʽʩʘʭʘʨʠʜʽʚ [420].   

ʃʘʢʪʦʙʘʮʠʣʠ ʤʘʶʪʴ GRAS-ʩʪʘʪʫʩ, ʽ ʪʦʤʫ ʰʪʘʤʠ-ʧʨʦʜʫʮʝʥʪʠ ɽʇʉ 

ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʚ ʩʢʣʘʜʽ ʟʘʢʚʘʩʦʢ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʭʘʨʯʦʚʠʭ 

ʧʨʦʜʫʢʪʽʚ ʜʣʷ ʩʠʥʪʝʟʫ ɽʇʉ in situ [420, 456]. ɽʢʟʦʧʦʣʽʩʘʭʘʨʠʜʠ ʄʂɹ ʤʘʶʪʴ 

ʚʘʞʣʠʚʽ ʨʝʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʽ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʭʘʨʯʦʚʽʡ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʷʢ ʥʘʪʫʨʘʣʴʥʽ ʟʛʫʱʫʚʘʯʽ, ʛʝʣʝʫʪʚʦʨʶʚʘʯʽ, ʝʤʫʣʴʛʘʪʦʨʠ ʪʘ 

ʩʪʘʙʽʣʽʟʘʪʦʨʠ, ʘ ʪʘʢʦʞ ʜʣʷ ʫʪʨʠʤʘʥʥʷ ʚʦʣʦʛʠ, ʚʧʣʠʚʫ ʥʘ ʨʝʦʣʦʛʽʶ, ʪʚʝʨʜʽʩʪʴ ʽ 

ʩʠʥʝʨʝʟʠʩ, ʧʦʢʨʘʱʝʥʥʷ ʪʝʢʩʪʫʨʠ, ʩʝʥʩʦʨʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ [24].  ʇʨʦʜʫʢʮʽʷ 



рп 
 

 

 

ɽʇʉ in situ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʰʠʨʦʢʦʛʦ ʘʩʦʨʪʠʤʝʥʪʫ 

ʢʠʩʣʦʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ  ʽ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʭʘʨʯʦʚʽʡ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʟʨʦʩʪʘʻ ʷʢ ʥʘʪʫʨʘʣʴʥʠʭ ʭʘʨʯʦʚʠʭ ʜʦʙʘʚʦʢ ʟ ʘʥʪʘʛʦʥʽʩʪʠʯʥʦʶ 

ʘʢʪʠʚʥʽʩʪʶ ʫ ʚʽʜʥʦʰʝʥʥʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʱʦ ʩʧʨʠʯʠʥʶʶʪʴ ʧʩʫʚʘʥʥʷ 

ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ, ʘ ʪʘʢʦʞ ʟ ʦʟʜʦʨʦʚʯʠʤ ʝʬʝʢʪʦʤ [259, 420].  

ʂʨʽʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʭʘʨʯʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ɽʇʉ ʄʂɹ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 

ʪʘʢʦʞ ʚ ʤʝʜʠʯʥʽʡ ʽ ʬʘʨʤʘʮʝʚʪʠʯʥʽʡ ʛʘʣʫʟʷʭ ʟʘʚʜʷʢʠ ʾʭ ʙʽʦʩʫʤʽʩʥʦʩʪʽ, 

ʥʝʪʦʢʩʠʯʥʦʩʪʽ ʪʘ ʟʜʘʪʥʦʩʪʽ ʜʦ ʙʽʦʨʦʟʢʣʘʜʘʥʥʷ [490]. ɽʇʉ ʄʂɹ ʚʠʷʚʣʷʶʪʴ 

ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʙʽʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʚʢʣʶʯʘʶʯʠ ʽʤʫʥʦʤʦʜʫʣʶʚʘʣʴʥʫ [45, 

215, 230, 513], ʧʨʦʪʠʜʽʘʙʝʪʠʯʥʫ [45], ʭʦʣʝʩʪʝʨʦʣ-ʟʥʠʞʫʚʘʣʴʥʫ [28, 509], 

ʧʨʦʪʠʨʘʢʦʚʫ [229]. 

ɽʇʉ ʄʂɹ ʚʦʣʦʜʽʶʪʴ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ɺ ʜʦʩʣʽʜʞʝʥʥʷʭ 

in vitro ʙʫʣʘ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʘ ʟʜʘʪʥʽʩʪʴ ʛʦʤʦ-ʪʘ ʛʝʪʝʨʦʝʢʟʧʦʣʽʩʘʭʘʨʠʜʽʚ ʄʂɹ 

ʜʦ ʧʦʛʣʠʥʘʥʥʷ  DPPH (2,2-ʜʠʬʝʥʽʣ-1-ʧʽʢʨʠʣʛʽʜʨʘʟʠʣ), ABTS, ʛʽʜʨʦʢʩʠʣʴʥʠʭ ʽ 

ʩʫʧʝʨʦʢʩʠʜʥʠʭ ʨʘʜʠʢʘʣʽʚ [129, 288, 455]. ʐʪʘʤ L. plantarum KX041 

ʧʨʦʜʫʢʫʚʘʚ ɽʇʉ ʟ ʤʦʣʝʢʫʣʷʨʥʦʶ ʚʘʛʦʶ 38,67 ʢɼʘ ʫ ʤʘʢʩʠʤʘʣʴʥʽʡ ʢʽʣʴʢʦʩʪʽ  

599,52 ʤʛ/ʤʣ, ʜʦ ʩʢʣʘʜʫ ʷʢʦʛʦ ʚʭʦʜʠʣʠ ʘʨʘʙʽʥʦʟʘ, ʤʘʥʥʦʟʘ, ʛʣʶʢʦʟʘ ʽ ʛʘʣʘʢʪʦʟʘ 

ʫ ʤʦʣʷʨʥʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 0.95:12.94:7.26:3.31, ʷʢʠʡ ʚʠʷʚʠʚ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ 

ʘʢʪʠʚʥʽʩʪʴ, ʘ ʩʘʤʝ ʚʠʩʦʢʫ ʟʜʘʪʥʽʩʪʴ ʟʚôʷʟʫʚʘʪʠ ʚʽʣʴʥʽ ʨʘʜʠʢʘʣʠ ABTS, DPPH, 

ʛʽʜʨʦʢʩʠʣʴʥʽ ʪʘ ʩʫʧʝʨʦʢʩʠʜʥʽ ʚʽʣʴʥʽ ʨʘʜʠʢʘʣʠ ʽ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʷʢ 

ʘʥʪʠʦʢʩʠʜʘʥʪ ʫ ʭʘʨʯʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ [485]. ɽʇʉ ʪʘʢʦʞ ʚʠʷʚʠʣʠ ʟʜʘʪʥʽʩʪʴ 

ʜʦ ʽʥʛʽʙʫʚʘʥʥʷ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʥʷ ʣʽʧʽʜʽʚ ʪʘ ʚʽʜʥʦʚʥʫ ʟʜʘʪʥʽʩʪʴ [280].  

ʅʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ ʘʢʪʠʚʥʽʩʪʴ ɽʇʉ ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʨʽʟʥʽ ʬʘʢʪʦʨʠ, ʪʘʢʽ 

ʷʢ ʤʦʥʦʩʘʭʘʨʠʜʥʠʡ ʩʢʣʘʜ, ʤʦʣʝʢʫʣʷʨʥʘ ʤʘʩʘ ʘʙʦ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʛʨʫʧʠ. ɹʫʣʦ 

ʧʦʢʘʟʘʥʦ, ʢʠʩʣʽ ɽʇʉ ʟ ʥʠʟʴʢʦʶ ʤʦʣʝʢʫʣʷʨʥʦʶ ʤʘʩʦʶ ʚʠʷʚʣʷʣʠ ʩʠʣʴʥʽʰʫ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ ʘʢʪʠʚʥʽʩʪʴ, ʥʽʞ ʥʝʡʪʨʘʣʴʥʽ [311]. ɺʠʩʦʢʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʘ 

ʘʢʪʠʚʥʽʩʪʴ ɽʇʉ ʧʦʚ'ʷʟʘʥʘ ʟ ʥʘʷʚʥʽʩʪʶ ʛʽʜʨʦʢʩʠʣʴʥʠʭ ʪʘ ʽʥʰʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʛʨʫʧ, ʷʢʽ ʧʨʦʜʫʢʫʶʪʴ ʙʽʣʴʰ ʩʪʘʙʽʣʴʥʠʡ ʚʽʣʴʥʠʡ ʨʘʜʠʢʘʣ. ɸʚʪʦʨʠ ʚʠʷʚʠʣʠ, ʱʦ 



рр 
 

 

 

ʟʘʤʽʱʝʥʽ ʛʨʫʧʠ, ʪʘʢʽ ʷʢ ʩʫʣʴʬʘʪ, ʘʮʝʪʠʣ ʽ ʬʦʩʬʘʪ, ʧʦʩʠʣʶʶʪʴ in vitro 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ ʘʢʪʠʚʥʽʩʪʴ ɽʇʉ [197, 289]. 

ɽʇʉ ʚʠʷʚʣʷʶʪʴ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʫ ʪʘ ʘʥʪʠʙʽʦʧʣʽʚʢʦʫʪʚʦʨʶʶʯʫ 

ʘʢʪʠʚʥʽʩʪʴ ʫ ʚʽʜʥʦʰʝʥʥʽ ʧʘʪʦʛʝʥʥʠʭ ʽ ʫʤʦʚʥʦ-ʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. 

ɹʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ɽʇʉ ʰʪʘʤʽʚ L. rhamnosus 24, L. plantarum ʽ L. acidophilus 

ʧʨʠʛʥʽʯʫʚʘʣʠ ʙʽʦʧʣʽʚʢʦʫʪʚʦʨʝʥʥʷ ʰʪʘʤʫ B. cereus, ʽʟʦʣʴʦʚʘʥʦʛʦ ʟ ʦʯʥʦʾ 

ʧʦʚʝʨʭʥʽ [30]. ɸʥʪʠʙʘʢʪʝʨʽʘʣʴʥʘ ʘʢʪʠʚʥʽʩʪʴ ɽʇʉ ʄʂɹ ʤʦʞʝ ʙʫʪʠ 

ʦʧʦʩʝʨʝʜʢʦʚʘʥʘ ʰʣʷʭʦʤ ʩʪʠʤʫʣʶʚʘʥʥʷ ʥʝʩʧʝʮʠʬʽʯʥʦʾ ʯʠ ʩʧʝʮʠʬʽʯʥʦʾ ʽʤʫʥʥʦʾ 

ʚʽʜʧʦʚʽʜʽ. ɼʝʢʩʪʨʘʥ ʰʪʘʤʫ L. mesenteroides NTM048 ʩʪʠʤʫʣʶʻ ʩʝʢʨʝʮʽʶ IgA ʚ 

ʩʣʠʟʦʚʠʭ ʦʙʦʣʦʥʢʘʭ [304].  ɹʫʣʦ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ in vivo, ʱʦ ɽʇʉ ʰʪʘʤʫ L. 

fermentum UCO-979C ʯʘʩʪʢʦʚʦ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʧʽʜʚʠʱʝʥʥʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʧʨʦʪʠ 

Helicobacter pylori h ʣʷʭʦʤ ʤʦʜʫʣʷʮʽʾ ʤʽʩʮʝʚʦʛʦ ʽʤʫʥʽʪʝʪʫ ʰʣʫʥʢʘ [166]. ɯʥʰʠʤ 

ʤʝʭʘʥʽʟʤʦʤ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ɽʇʉ ʄʂɹ ʤʦʞʝ ʙʫʪʠ ʙʝʟʧʦʩʝʨʝʜʥʽʡ 

ʽʥʛʽʙʫʶʯʠʡ ʚʧʣʠʚ ʥʘ ʨʽʩʪ ʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʧʝʨʝʰʢʦʜʞʘʥʥʷ ʾʭ 

ʘʜʛʝʟʽʾ ʥʘ ʧʦʚʝʨʭʥʽ ʝʧʽʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥ, ʟʘʧʦʙʽʛʘʥʥʷ ʯʠ ʟʥʠʞʝʥʥʷ ʟʜʘʪʥʦʩʪʽ ʜʦ  

ʙʽʦʧʣʽʚʢʦʫʪʚʦʨʝʥʥʷ. ɻʝʪʝʨʦʧʦʣʽʩʘʭʘʨʠʜ ʰʪʘʤʫ L. rhamnosus, ʽʟʦʣʴʦʚʘʥʦʛʦ ʟ 

ʛʨʫʜʥʦʛʦ ʤʦʣʦʢʘ ʣʶʜʠʥʠ, ʚʠʷʚʣʷʚ ʩʠʣʴʥʫ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʫ ʜʽʶ in vitro ʫ 

ʚʽʜʥʦʰʝʥʥʽ ʧʘʪʦʛʝʥʥʠʭ E. coli ʽ S. typhimurium [366]. ɸʚʪʦʨʘʤʠ ʙʫʣʘ ʧʦʢʘʟʘʥʘ 

ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʘ ʘʢʪʠʚʥʽʩʪʴ ʛʝʪʝʨʦʧʦʣʽʩʘʭʘʨʠʜʽʚ ʰʪʘʤʽʚ L. gasseri [371] ʽ L. 

kefiranofaciens DN1 [228] ʧʨʦʪʠ L. monocytogenes ̔  S. enteritidis, ʘ ʪʘʢʦʞ ʰʪʘʤʫ  

L. plajomi PW-7  - ʧʨʦʪʠ H. pylori, S. aureus ʽ E. coli [213]. ɽʣʝʢʪʨʦʥʥʦ-

ʤʽʢʨʦʩʢʦʧʽʯʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʙʫʣʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʨʫʡʥʫʚʘʥʥʷ ʢʣʽʪʠʥʥʠʭ 

ʤʝʤʙʨʘʥ ʜʝʷʢʠʭ ʛʨʘʤʧʦʟʠʪʠʚʥʠʭ ʽ ʛʨʘʤʥʝʛʘʪʠʚʥʠʭ ʧʘʪʦʛʝʥʥʠʭ ʙʘʢʪʝʨʽʡ ʧʽʜ 

ʜʽʻʶ ɽʇʉ ʰʪʘʤʫ L. plajomi PW-7 [213]. 

ɺ ʙʘʛʘʪʴʦʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ɽʇʉ ʄʂɹ ʟʤʝʥʰʫʶʪʴ ʘʙʦ 

ʽʥʛʽʙʫʶʪʴ ʫʪʚʦʨʝʥʥʷ ʤʽʢʨʦʙʥʠʭ ʙʽʦʧʣʽʚʦʢ ʽ  ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʘʣʴʪʝʨʥʘʪʠʚʥʽ 

ʟʘʩʦʙʠ ʧʨʠ ʨʦʟʨʦʙʮʽ ʥʦʚʠʭ ʩʪʨʘʪʝʛʽʡ ʙʦʨʦʪʴʙʠ ʟ ʙʽʦʧʣʽʚʢʦʫʪʚʦʨʝʥʥʷʤ ʧʨʠ 

ʽʥʬʝʢʮʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʥʷʭ ʪʘ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʱʦ 

ʻ ʧʨʦʙʣʝʤʦʶ ʙʝʟʧʝʢʠ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ  [30, 500]. ʐʪʘʤʠ ʄʂɹ ʧʨʦʜʫʢʫʶʪʴ 
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ɽʇʉ, ʱʦ ʟʜʘʪʥʽ ʧʨʠʛʥʽʯʫʚʘʪʠ ʙʽʦʧʣʽʚʢʦʫʪʚʦʨʝʥʥʷ ʛʨʘʤʥʝʛʘʪʠʚʥʠʭ ʽ 

ʛʨʘʤʧʦʟʠʪʠʚʥʠʭ ʧʘʪʦʛʝʥʽʚ [488]. ɽʇʉ ʰʪʘʤʫ L. acidophilus ʧʨʠʛʥʽʯʫʚʘʚ 

ʫʪʚʦʨʝʥʥʷ ʙʽʦʧʣʽʚʢʠ ʧʘʪʦʛʝʥʥʠʭ ʰʪʘʤʽʚ E. coli ʽ S. enteritidis [251]. 

ɻʝʪʝʨʦʧʦʣʽʩʘʭʘʨʠʜʠ ʰʪʘʤʽʚ  L. fermentum LB-69 [394] ʽ L. gasseri FR4 [371] 

ʽʥʛʽʙʫʚʘʣʠ ʙʽʦʧʣʽʚʢʦʫʪʚʦʨʝʥʥʷ ʰʪʘʤʽʚ B. cereus RSKK 863 ʽ L. monocytogenes 

ʚʽʜʧʦʚʽʜʥʦ. ɼʝʢʩʪʨʘʥ, ʱʦ ʧʨʦʜʫʢʫʻʪʴʩʷ ʰʪʘʤʦʤ W. confusa ʧʨʠʛʥʽʯʫʚʘʚ 

ʙʽʦʧʣʽʚʢʦʫʪʚʦʨʝʥʥʷ ʰʪʘʤʫ Candida albicans SC5314 [379]. ɸʚʪʦʨʘʤʠ ʙʫʣʦ 

ʟʨʦʙʣʝʥʦ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ɽʇʉ ʤʦʞʫʪʴ ʤʦʜʠʬʽʢʫʚʘʪʠ ʧʦʚʝʨʭʥʶ 

ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʢʣʽʪʠʥ ʽ ʪʠʤ ʩʘʤʠʤ ʧʝʨʝʰʢʦʜʞʘʪʠ ʧʨʠʢʨʽʧʣʝʥʥʶ ʙʘʢʪʝʨʽʡ ʜʦ 

ʧʦʚʝʨʭʦʥʴ, ʘʙʦ ʜʽʷʪʠ ʷʢ ʩʠʛʥʘʣʴʥʘ ʤʦʣʝʢʫʣʘ ʪʘ ʨʝʛʫʣʶʚʘʪʠ ʝʢʩʧʨʝʩʽʶ ʛʝʥʽʚ, 

ʟʘʣʫʯʝʥʠʭ ʫ ʧʨʦʮʝʩʘʭ ʬʦʨʤʫʚʘʥʥʷ ʙʽʦʧʣʽʚʢʠ [484].  

ɽʇʉ ʰʪʘʤʫ L. mesenteroides ʚʠʷʚʣʷʚ ʟʥʘʯʥʫ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʫ 

ʘʢʪʠʚʥʽʩʪʴ ʜʦ ʚʦʩʴʤʠ ʭʘʨʯʦʚʠʭ ʧʘʪʦʛʝʥʽʚ ʪʘ ʧʨʠʛʥʽʯʫʚʘʚ ʫʪʚʦʨʝʥʥʷ ʙʽʦʧʣʽʚʢʠ 

L. monocytogenes ʪʘ ʚ ʪʦʡ ʞʝ ʯʘʩ ʚʠʷʚʣʷʚ ʙʽʬʽʜʦʛʝʥʥʫ ʘʢʪʠʚʥʽʩʪʴ, ʩʪʠʤʫʣʶʶʯʠ 

ʨʽʩʪ ʪʨʴʦʭ ʰʪʘʤʽʚ ʧʨʦʙʽʦʪʠʯʥʠʭ ʙʽʬʽʜʦʙʘʢʪʝʨʽʡ ʪʘ ʧʽʜʚʠʱʫʶʯʠ ʪʦʣʝʨʘʥʪʥʽʩʪʴ 

B. animalis subsp. lactis ʜʦ ʢʠʩʥʝʚʦʛʦ ʩʪʨʝʩʫ [66]. ʇʨʝʙʽʦʪʠʯʥʠʡ ʚʧʣʠʚ ɽʇʉ 

ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ ʪʘʢʦʞ ʙʫʚ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʠʡ ʽʥʰʠʤʠ ʘʚʪʦʨʘʤʠ [47, 

118, 220, 258, 442].  

ɽʢʟʦʧʦʣʽʩʘʭʘʨʠʜʠ ʄʂɹ ʪʘʢʦʞ ʤʦʞʫʪʴ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʥʘ 

ʝʫʢʘʨʽʦʪʠʯʥʽ ʢʣʽʪʠʥʠ. ʇʦʢʘʟʘʥʦ, ʱʦ ɽʇʉ ʰʪʘʤʫ L. delbrueckii ssp. bulgaricus 

DSM 20081T ʧʽʜʚʠʱʫʚʘʚ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʬʽʙʨʦʙʣʘʩʪʽʚ ʧʝʨʠʜʦʥʪʘʣʴʥʦʾ ʟʚËʷʟʢʠ 

ʣʶʜʠʥʠ, ʱʦ ʨʦʙʠʪʴ ʡʦʛʦ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠ ʣʽʢʫʚʘʥʥʽ 

ʟʘʭʚʦʨʶʚʘʥʴ ʧʘʨʦʜʦʥʪʫ  [248]. 

ɺʽʜʦʤʦ, ʱʦ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ɽʇʉ ʄʂɹ ʥʘ ʟʜʦʨʦʚËʷ ʢʦʨʝʣʶʻ ʟ ʾʭ 

ʤʦʣʝʢʫʣʷʨʥʠʤʠ ʪʘ ʩʪʨʫʢʪʫʨʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ (ʤʦʣʝʢʫʣʷʨʥʘ ʤʘʩʘ, 

ʤʦʥʦʩʘʭʘʨʠʜʥʠʡ ʩʢʣʘʜ, ʪʠʧ ʟʚËʷʟʢʽʚ), ʷʢʽ ʦʙʫʤʦʚʣʶʶʪʴ ʾʭ ʙʽʦʣʦʛʽʯʥʫ 

ʘʢʪʠʚʥʽʩʪʴ [526].  
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1.4.3. ʇʨʦʪʠʚʽʨʫʩʥʘ ʘʢʪʠʚʥʽʩʪʴ ʄʂɹ 

ɹʘʛʘʪʦʨʽʯʥʠʡ ʜʦʩʚʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʙʽʦʪʠʢʽʚ ʧʦʢʘʟʘʚ ʾʭ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʽ ʣʽʢʫʚʘʥʥʷ ʚʽʨʫʩʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ [489]. ʇʨʦʪʠʚʽʨʫʩʥʘ 

ʘʢʪʠʚʥʽʩʪʴ ʧʨʦʙʽʦʪʠʯʥʠʭ ʄʂɹ ʱʦʜʦ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʚʽʨʫʩʽʚ ʣʶʜʠʥʠ ʪʘ ʪʚʘʨʠʥ 

ʤʦʞʝ ʙʫʪʠ ʦʧʦʩʝʨʝʜʢʦʚʘʥʘ ʷʢ ʩʪʠʤʫʣʷʮʽʻʶ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʪʘʢ ʽ ʧʨʷʤʦʶ 

ʚʟʘʻʤʦʜʽʶ ʟ ʚʽʨʫʩʘʤʠ ʽ ʧʨʦʜʫʢʮʽʻʶ ʤʝʪʘʙʦʣʽʪʽʚ ʟ ʧʨʦʪʠʚʽʨʫʩʥʦʶ ʜʽʻʶ [144]. 

ɹʫʣʦ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʧʽʜʩʠʣʝʥʥʷ ʚʨʦʜʞʝʥʦʾ ʧʨʦʪʠʚʽʨʫʩʥʦʾ ʽʤʫʥʥʦʾ 

ʚʽʜʧʦʚʽʜʽ, ʥʘʧʨʠʢʣʘʜ  ʫ ʚʽʜʥʦʰʝʥʥʽ ʚʽʨʫʩʫ ʧʨʦʩʪʦʛʦ ʛʝʨʧʝʩʫ ʣʶʜʠʥʠ [249] ʪʘ 

ʚʽʨʫʩʫ ʛʨʠʧʫ [372, 430]. ʆʙʨʦʙʢʘ ʽʥʬʽʢʦʚʘʥʠʭ ɺʇɻ-2 ʢʣʽʪʠʥ ʞʠʪʪʻʟʜʘʪʥʠʤʠ 

ʢʣʽʪʠʥʘʤʠ ʰʪʘʤʽʚ L. salivarius, L. plantarum ʘʙʦ L. brevis ʧʨʠʛʥʽʯʫʚʘʣʘ 

ʨʝʧʨʦʜʫʢʮʽʶ ʚʽʨʫʩʫ ʙʽʣʴʰ ʥʽʞ ʥʘ 90% [104]. ɹʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʰʪʘʤʠ 

ʣʘʢʪʦʙʘʮʠʣ ʚʠʷʚʣʷʶʪʴ ʧʨʦʪʠʚʽʨʫʩʥʫ ʘʢʪʠʚʥʽʩʪʴ ʧʨʦʪʠ ɺʇɻ-1, ʷʢʘ ʤʦʞʝ ʙʫʪʠ 

ʦʧʦʩʝʨʝʜʢʦʚʘʥʘ ʢʦʥʢʫʨʝʥʮʽʻʶ ʟ ʚʽʨʫʩʦʤ ʟʘ ʧʦʚʝʨʭʥʝʚʽ ʨʝʮʝʧʪʦʨʠ 

ʝʫʢʘʨʽʦʪʠʯʥʠʭ ʢʣʽʪʠʥʠ ʪʘ ʜʽʻʶ ʤʝʪʘʙʦʣʽʪʽʚ  [249, 475]. ɸʚʪʦʨʠ ʧʦʢʘʟʘʣʠ, ʱʦ 

ʘʢʪʠʚʥʽʩʪʴ ʰʪʘʤʫ L. brevis ʫ ʚʽʜʥʦʰʝʥʥʽ ɺʇɻ-2 ʧʦʚôʷʟʘʥʘ ʟ ʥʝʙʽʣʢʦʚʠʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʢʣʽʪʠʥʥʦʾ ʧʦʚʝʨʭʥʽ ʙʘʢʪʝʨʽʡ [303]. 

 ʆʜʥʠʤ ʟ ʯʠʥʥʠʢʽʚ, ʱʦ ʦʧʦʩʝʨʝʜʢʦʚʫʶʪʴ ʘʥʪʠʚʽʨʫʩʥʠʡ ʚʧʣʠʚ 

ʧʨʦʙʽʦʪʠʯʥʠʭ ʰʪʘʤʽʚ ʄʂɹ, ʻ ʝʢʟʦʧʦʣʽʩʘʭʘʨʠʜʠ. ʇʦʢʘʟʘʥʦ, ʱʦ ɽʇʉ ʰʪʘʤʽʚ L. 

plantarum LRCC5310 [252] ʽ L. delbrueckii TUA4408 [240] ʚʠʷʚʣʷʶʪʴ 

ʧʨʦʪʠʚʽʨʫʩʥʠʡ ʚʧʣʠʚ ʥʘ ʨʦʪʘʚʽʨʫʩʠ. ɽʇʉ ʰʪʘʤʫ L. plantarum SN35N, 

ʚʠʜʽʣʝʥʦʛʦ ʟ ʛʨʫʰʽ, ʙʫʚ ʘʢʪʠʚʥʠʤ ʫ ʚʽʜʥʦʰʝʥʥʽ ʚʽʨʫʩʽʚ ʛʨʠʧʫ ʪʘ ʢʘʣʽʮʠʚʽʨʫʩʫ 

ʢʦʪʽʚ  [336]. ɼʝʢʩʪʨʘʥʠ ʰʪʘʤʽʚ L. sakei MN1 ʽ L. mesenteroides RTF10 ʤʘʣʠ 

ʧʨʦʪʠʚʽʨʫʩʥʫ ʘʢʪʠʚʥʽʩʪʴ ʫ ʚʽʜʥʦʰʝʥʥʽ ʚʽʨʫʩʽʚ ʽʥʬʝʢʮʽʡʥʦʛʦ ʧʘʥʢʨʝʦʥʝʢʨʦʟʫ ʪʘ 

ʽʥʬʝʢʮʽʡʥʦʛʦ ʛʝʤʘʪʦʧʦʝʪʠʯʥʦʛʦ ʥʝʢʨʦʟʫ ʣʦʩʦʩʝʚʠʭ ʨʠʙ [324]. ɽʇʉ ʤʦʞʫʪʴ 

ʟʘʧʦʙʽʛʘʪʠ ʨʦʟʚʠʪʢʫ ʚʽʨʫʩʥʦʾ ʽʥʬʝʢʮʽʾ ʰʣʷʭʦʤ ʙʣʦʢʫʚʘʥʥʷ ʘʜʩʦʨʙʮʽʾ ʚʽʨʫʩʫ ʥʘ 

ʢʣʽʪʠʥʽ-ʭʘʟʷʾʥʽ ʘʙʦ ʩʪʠʤʫʣʶʶʯʠ ʥʝʩʧʝʮʠʬʽʯʥʫ ʡ ʩʧʝʮʠʬʽʯʥʫ ʧʨʦʪʠʚʽʨʫʩʥʽ 

ʽʤʫʥʥʽ ʚʽʜʧʦʚʽʜʽ [432]. 

 

 



ру 
 

 

 

1.4.4. ɸʥʪʠʦʢʩʠʜʘʥʪʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʄʂɹ 

ɸʢʪʠʚʥʽ ʬʦʨʤʠ ʢʠʩʥʶ (ɸʌʂ), ʪʘʢʽ ʷʢ ʩʫʧʝʨʦʢʩʠʜ ʘʥʽʦʥ (ĘO2-), ʧʝʨʦʢʩʠʜ 

ʚʦʜʥʶ (H2O2) ʽ ʛʽʜʨʦʢʩʠʣ ʨʘʜʠʢʘʣ (ĘOH) ʫʪʚʦʨʶʶʪʴʩʷ ʚ ʢʣʽʪʠʥʘʭ ʷʢ ʨʝʟʫʣʴʪʘʪ 

ʦʢʠʩʥʦ-ʚʽʜʥʦʚʥʠʭ ʨʝʘʢʮʽʡ ʽ ʚʽʜʽʛʨʘʶʪʴ ʟʥʘʯʥʫ ʨʦʣʴ ʚ ʨʝʛʫʣʷʮʽʾ ʬʫʥʢʮʽʡ ʢʣʽʪʠʥ. 

ɺʦʥʠ ʧʨʠʡʤʘʶʪʴ ʫʯʘʩʪʴ ʚ ʧʝʨʝʜʘʯʽ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʭ ʩʠʛʥʘʣʽʚ, ʧʨʦʮʝʩʘʭ 

ʘʧʦʧʪʦʟʫ ʪʘ ʝʢʩʧʨʝʩʽʾ ʛʝʥʽʚ [233]. ʇʝʨʦʢʩʠʜ ʚʦʜʥʶ ʻ ʩʣʘʙʢʠʤ ʦʢʠʩʣʶʚʘʯʝʤ ʽ 

ʚʠʷʚʣʷʻ ʥʘʡʤʝʥʰʫ ʨʝʘʢʮʽʡʥʫ ʟʜʘʪʥʽʩʪʴ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ ɸʌʂ. ʄʦʣʝʢʫʣʘ 

H2O2 ʚʽʣʴʥʦ ʧʝʨʝʤʽʱʫʻʪʴʩʷ ʚ ʩʝʨʝʜʠʥʽ ʢʣʽʪʠʥʠ ʽ ʜʦʚʦʣʽ ʜʦʚʛʦ ʟʙʝʨʽʛʘʻʪʴʩʷ ʚ 

ʥʽʡ. ʆʜʥʘʢ ʚ ʧʨʠʩʫʪʥʦʩʪʽ ʽʦʥʽʚ ʤʝʪʘʣʽʚ ʟ ʧʝʨʦʢʩʠʜʫ ʚʦʜʥʶ ʽ ʩʫʧʝʨʦʢʩʠʜʫ 

ʫʪʚʦʨʶʻʪʴʩʷ ʛʽʜʨʦʢʩʠʣʴʥʠʡ ʨʘʜʠʢʘʣ, ʷʢʠʡ ʻ ʥʘʙʘʛʘʪʦ ʩʠʣʴʥʽʰʠʤ ʦʢʠʩʣʶʚʘʯʝʤ. 

ɻʽʜʨʦʢʩʠʣʴʥʽ ʨʘʜʠʢʘʣʠ ʻ ʥʘʡʙʽʣʴʰ ʰʢʽʜʣʠʚʠʤʠ ɸʌʂ, ʚʦʥʠ ʩʧʨʠʯʠʥʶʶʪʴ 

ʧʝʨʝʢʠʩʥʝ ʦʢʠʩʣʝʥʥʷ ʣʽʧʽʜʽʚ, ʧʦʰʢʦʜʞʝʥʥʷ ɼʅʂ ʪʘ ʦʢʠʩʥʝ ʧʦʰʢʦʜʞʝʥʥʷ 

ʙʽʦʤʦʣʝʢʫʣ [203].  

ʋʪʚʦʨʝʥʥʷ ɸʌʂ ʚ ʢʣʽʪʠʥʘʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʙʝʟʧʝʨʝʨʚʥʦ. ɿʘʭʠʩʪ ʢʣʽʪʠʥ ʚʽʜ 

ʧʘʛʫʙʥʦʛʦ ʚʧʣʠʚʫ ɸʌʂ ʟʜʽʡʩʥʶʻʪʴʩʷ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʶ ʩʠʩʪʝʤʦʶ, ʱʦ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʭ ʬʝʨʤʝʥʪʽʚ, ʚʽʪʘʤʽʥʽʚ, ʘʣʴʙʫʤʽʥʽʚ, ʚʽʣʴʥʠʭ 

ʞʠʨʥʠʭ ʢʠʩʣʦʪʠ ʪʘ ʽʥʰʠʭ ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʩʧʦʣʫʢ. ʆʜʥʘʢ ʧʨʠ ʥʘʜʤʽʨʥʦʤʫ 

ʫʪʚʦʨʝʥʥʽ ɸʌʂ ʚʦʥʠ  ʩʧʨʠʯʠʥʷʶʪʴ ʧʦʰʢʦʜʞʝʥʥʷ ʙʽʣʢʽʚ, ɼʅʂ, ʣʽʧʽʜʽʚ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʰʢʦʜʞʝʥʥʷ ʢʣʽʪʠʥ ʽ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʭʨʦʥʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, 

ʪʘʢʠʭ ʷʢ ʘʪʝʨʦʩʢʣʝʨʦʟ, ʘʨʪʨʠʪ, ʜʽʘʙʝʪ, ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʽ, ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʽ ʪʘ 

ʦʥʢʦʣʦʛʽʯʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ [202].  

ʋ ʚʠʧʘʜʢʫ ʢʦʣʠ ʘʥʪʠʦʢʩʠʜʘʥʪʽ ʩʠʩʪʝʤʠ ʥʝ ʟʜʘʪʥʽ ʟʘʧʦʙʽʛʪʠ ʨʦʟʚʠʪʢʫ 

ʦʢʩʠʜʘʪʠʚʥʦʤʫ ʩʪʨʝʩʫ ʟ ʤʝʪʦʶ ʧʦʧʝʨʝʜʞʝʥʥʷ ʘʙʦ ʟʤʝʥʰʝʥʥʷ ʦʢʩʠʜʘʪʠʚʥʦʛʦ 

ʧʦʰʢʦʜʞʝʥʥʷ ʢʣʽʪʠʥ ʦʨʛʘʥʽʟʤʫ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʘʥʪʠʦʢʩʠʜʘʥʪʠ. 

ʇʝʨʰ ʟʘ ʚʩʝ ʚʝʣʠʢʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʧʦʰʫʢʫ ʧʨʠʨʦʜʥʽʭ ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ, ʷʢʽ 

ʻ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤʠ ʡ ʙʝʟʧʝʯʥʽʰʠʤʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʩʠʥʪʝʪʠʯʥʠʤʠ. ɿʜʘʪʥʽʩʪʴ 

ʧʨʦʙʽʦʪʠʯʥʠʭ ʰʪʘʤʽʚ ʄʂɹ ʧʽʜʩʠʣʶʚʘʪʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʡ ʟʘʭʠʩʪ ʦʨʛʘʥʽʟʤʫ 

ʚʽʜʦʤʠʡ ʜʘʚʥʦ ʽ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʨʦʙʽʦʪʠʯʥʠʭ ʬʫʥʢʮʽʡ [147]. 

ʇʨʦʙʽʦʪʠʢʠ ʤʦʞʫʪʴ ʚʠʷʚʣʷʪʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ ʜʽʶ ʰʣʷʭʦʤ  ʟʚ`ʷʟʫʚʘʥʥʷ ɸʌʂ 



рф 
 

 

 

ʘʙʦ ʟʘʧʦʙʽʛʘʥʥʷ ʾʭ ʫʪʚʦʨʝʥʥʶ ʚ ʢʠʰʢʽʚʥʠʢʫ. ɸʥʪʠʦʢʩʠʜʘʥʪʥʽ ʤʝʭʘʥʽʟʤʠ 

ʧʨʦʙʽʦʪʠʢʽʚ ʚʢʣʶʯʘʶʪʴ ʧʦʛʣʠʥʘʥʥʷ ɸʌʂ, ʭʝʣʘʪʫʚʘʥʥʷ ʽʦʥʽʚ ʤʝʪʘʣʽʚ, 

ʽʥʛʽʙʫʚʘʥʥʷ ʬʝʨʤʝʥʪʽʚ ʪʘ ʘʚʪʦʦʢʠʩʣʝʥʥʷ ʘʩʢʦʨʙʘʪʫ [210]. ʐʪʘʤʠ ʄʂɹ ʟ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʚ ʨʽʟʥʠʭ ʬʝʨʤʝʥʪʦʚʘʥʠʭ 

ʧʨʦʜʫʢʪʘʭ [134, 405]. ɸʥʪʠʦʢʩʠʜʘʥʪʥʘ ʚʣʘʩʪʠʚʽʩʪʴ ʻ ʰʪʘʤʦʩʧʝʮʠʬʽʯʥʦʶ, ʾʾ 

ʧʨʦʷʚʣʷʶʪʴ ʷʢ ʥʘʪʠʚʥʽ ʢʣʽʪʠʥʠ ʪʘʢ ʽ ʢʫʣʴʪʫʨʘʣʴʥʘ ʨʽʜʠʥʘ ʧʨʦʙʽʦʪʠʯʥʠʭ 

ʢʫʣʴʪʫʨ ʄʂɹ [34]. ɹʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʨʘʜʠʢʘʣ-ʟʚ`ʷʟʫʚʘʣʴʥʘ ʘʢʪʠʚʥʽʩʪʴ ʟʥʘʯʥʦ 

ʨʽʟʥʠʣʘʩʴ ʤʽʞ ʥʘʪʠʚʥʠʤʠ ʢʣʽʪʠʥʘʤʠ ʽ ʚʥʫʪʨʽʰʥʴʦ ʢʣʽʪʠʥʥʠʤʠ ʝʢʩʪʨʘʢʪʘʤʠ 

ʨʽʟʥʠʭ ʰʪʘʤʽʚ. ʆʪʞʝ, ʧʦʛʣʠʥʘʣʴʥʘ ʘʢʪʠʚʥʽʩʪʴ ʚʽʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ ʽʥʪʘʢʪʥʠʤʠ 

ʢʣʽʪʠʥʘʤʠ ʤʦʞʝ ʙʫʪʠ ʦʙʫʤʦʚʣʝʥʘ ʢʦʤʧʦʥʝʥʪʘʤʠ ʢʣʽʪʠʥʥʦʾ ʧʦʚʝʨʭʥʽ. Li ʪʘ 

ʩʧʽʚʘʚʪʦʨʠ [279] ʚʠʷʚʠʣʠ ʧʦʚʝʨʭʥʝʚʽ ʧʨʦʪʝʾʥʠ ʯʠ ʧʦʣʽʩʘʭʘʨʠʜʠ ʫ ʰʪʘʤʫ L. 

plantarum C88 ʟʘʣʫʯʝʥʽ ʫ ʘʥʪʠʦʢʩʠʜʘʥʪʫ ʘʢʪʠʚʥʽʩʪʴ ʮʴʦʛʦ ʰʪʘʤʫ, ʦʩʢʽʣʴʢʠ 

ʚʠʜʘʣʝʥʥʷ ʮʠʭ ʧʦʚʝʨʭʥʝʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʟʥʘʯʥʦʛʦ ʟʥʠʞʝʥʥʷ 

ʨʘʜʠʢʘʣ-ʧʦʛʣʠʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʰʪʘʤʫ.  

 

1.5. ʇʦʩʪʙʽʦʪʠʢʠ - ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽ ʤʝʪʘʙʦʣʽʪʠ ʤʦʣʦʯʥʦʢʠʩʣʠʭ 

ʙʘʢʪʝʨʽʡ 

 

ɼʣʷ ʧʦʟʥʘʯʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʩʧʦʣʫʢ, ʷʢʽ ʥʝ ʧʽʜʧʘʜʘʶʪʴ ʧʽʜ 

ʪʨʘʜʠʮʽʡʥʽ ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʙʽʦʪʠʢʽʚ, ʧʨʝʙʽʦʪʠʢʽʚ ʽ ʧʘʨʘʧʨʦʙʽʦʪʠʢʽʚ ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʝʨʤʽʥ çʧʦʩʪʙʽʦʪʠʢʠè. ɺʽʥ ʚʢʣʶʯʘʻ  ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽ 

ʧʨʦʜʫʢʪʠ ʤʝʪʘʙʦʣʽʟʤʫ, ʱʦ ʩʠʥʪʝʟʫʶʪʴʩʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ ʧʽʜ ʯʘʩ ʨʦʩʪʫ ʚ 

ʧʦʞʠʚʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʭʘʨʯʦʚʦʤʫ ʧʨʦʜʫʢʪʽ ʘʙʦ ʢʠʰʢʽʚʥʠʢʫ ʽ ʷʢʽ 

ʦʧʦʩʝʨʝʜʢʦʚʫʶʪʴ ʧʝʚʥʫ ʢʦʨʠʩʪʴ ʭʘʨʯʦʚʦʛʦ ʧʨʦʜʫʢʪʫ ʘʙʦ ʧʦʟʠʪʠʚʥʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʦʨʛʘʥʽʟʤ ʛʦʩʧʦʜʘʨʷ [29]. ʇʦʩʪʙʽʦʪʠʢʠ, ʱʦ ʧʨʦʜʫʢʫʶʪʴʩʷ ʄʂɹ, 

ʚʢʣʶʯʘʶʪʴ ʰʠʨʦʢʠʡ ʧʝʨʝʣʽʢ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ, ʪʘʢʠʭ ʷʢ 

ʦʨʛʘʥʽʯʥʽ ʢʠʩʣʦʪʠ, ʢʦʨʦʪʢʦʣʘʥʮʶʛʦʚʽ ʞʠʨʥʽ ʢʠʩʣʦʪʠ, ʙʘʢʪʝʨʽʦʮʠʥʠ, ʬʝʨʤʝʥʪʠ, 

ʝʢʟʦʧʦʣʽʩʘʭʘʨʠʜʠ, ʚʽʪʘʤʽʥʠ, ʢʦ-ʬʘʢʪʦʨʠ ʪʘ ʾʭ ʢʦʤʧʣʝʢʩʠ [319]. ɸʚʪʦʨʘʤʠ ʙʫʣʦ 



сл 
 

 

 

ʚʽʜʤʽʯʝʥʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʩʪʙʽʦʪʠʢʽʚ ʤʦʞʝ ʤʘʪʠ ʧʝʚʥʽ ʧʝʨʝʚʘʛʠ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʞʠʚʠʭ ʢʣʽʪʠʥ-ʧʨʦʜʫʮʝʥʪʽʚ. ʊʘʢʽ ʧʝʨʝʚʘʛʠ 

ʚʢʣʶʯʘʶʪʴ, ʥʘʧʨʠʢʣʘʜ, ʜʦʚʰʠʡ ʪʝʨʤʽʥ ʧʨʠʜʘʪʥʦʩʪʽ, ʙʝʟʧʝʯʥʽʩʪʴ, ʷʢʘ ʧʦʣʷʛʘʻ 

ʫ ʚʽʜʩʫʪʥʦʩʪʽ ʟʜʘʪʥʦʩʪʽ ʜʦ ʧʨʦʜʫʢʮʽʾ ʙʽʦʛʝʥʥʠʭ ʘʤʽʥʽʚ ʪʘ ʧʝʨʝʜʘʯʽ ʛʝʥʽʚ 

ʘʥʪʠʙʽʦʪʠʢʦʨʝʟʠʩʪʝʥʪʥʦʩʪʽ, ʩʪʘʙʽʣʴʥʽʩʪʴ ʫ ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ pH ʽ 

ʪʝʤʧʝʨʘʪʫʨ [56, 211].  

ʇʦʩʪʙʽʦʪʠʢʠ, ʱʦ ʤʽʩʪʷʪʴ ʧʨʦʪʠʤʽʢʨʦʙʥʽ ʩʧʦʣʫʢʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ 

ʭʘʨʯʦʚʽʡ ʛʘʣʫʟʽ ʰʣʷʭʦʤ ʚʥʝʩʝʥʥʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʧʨʦʜʫʢʪ ʯʠ ʥʘʥʦʩʷʪʴʩʷ 

ʧʦʚʝʨʭʥʝʚʦ ʤʝʪʦʜʦʤ ʨʦʟʧʠʣʝʥʥʷ. ɺ ʜʦʩʣʽʜʞʝʥʥʷʭ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ 

ʜʦʜʘʚʘʥʥʷ ʧʦʩʪʙʽʦʪʠʢʽʚ ʧʦʢʨʘʱʫʻ ʟʙʝʨʝʞʝʥʥʷ  ʤôʷʩʘ ʪʘ ʤʦʨʝʧʨʦʜʫʢʪʽʚ. ʈʽʜʢʘ 

ʪʘ ʣʽʦʬʽʣʽʟʦʚʘʥʘ ʙʝʟʢʣʽʪʠʥʥʘ ʢʫʣʴʪʫʨʘʣʴʥʘ ʨʽʜʠʥʘ ʰʪʘʤʫ L. curvatus BCS35 

ʙʫʣʘ ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʷʢ ʙʽʦʢʦʥʩʝʨʚʘʥʪ ʜʣʷ ʦʭʦʣʦʜʞʝʥʦʾ ʨʠʙʠ [189]. 

ʃʽʦʬʽʣʽʟʦʚʘʥʠʡ ʧʦʩʪʙʽʦʪʠʢ ʰʪʘʤʫ Leuconostoc spp. ʟʥʠʞʫʚʘʚ ʤʽʢʨʦʙʥʫ 

ʢʦʥʪʘʤʽʥʘʮʽʶ ʤôʷʩʥʦʛʦ ʬʘʨʰʫ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʰʪʘʤʦʤ E. coli O157:H7 [256]. 

ʇʦʩʪʙʽʦʪʠʢʠ ʰʪʘʤʫ L. rhamnosus EMCC 1105 ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 100 ʤʛ/ʛ 

ʧʨʠʛʥʽʯʫʚʘʣʠ ʨʽʩʪ C. perfringens ʥʘ ʢʫʨʷʯʦʤʫ ʬʘʨʰʽ ʥʘ 4-ʡ ʜʝʥʴ ʟʙʝʨʽʛʘʥʥʷ ʧʨʠ 

6 ÁC [204]. ʊʘʢʦʞ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ  ʧʦʩʪʙʽʦʪʠʢʠ ʤʦʞʫʪʴ ʟʥʠʞʫʚʘʪʠ ʨʽʚʝʥʴ 

ʝʢʩʧʨʝʩʽʾ ʛʝʥʽʚ ʜʝʷʢʠʭ ʬʘʢʪʦʨʽʚ ʚʽʨʫʣʝʥʪʥʦʩʪʽ, ʟʦʢʨʝʤʘ ʝʥʪʝʨʦʪʦʢʩʠʥʽʚ, ʫ 

ʤʫʣʴʪʠʨʝʟʠʩʪʝʥʪʥʠʭ S. aureus ʭʘʨʯʦʚʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʥʝ ʚʠʷʚʣʷʶʯʠ 

ʘʥʪʘʛʦʥʽʩʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʫ ʾʭ ʚʽʜʥʦʰʝʥʥʽ [368]. 

ʑʝ ʦʜʥʠʤ ʥʘʧʨʷʤʢʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʩʪʙʽʦʪʠʢʽʚ ʻ ʦʙʨʦʙʢʘ  ʬʨʫʢʪʽʚ ʪʘ 

ʦʚʦʯʽʚ. ʇʦʩʪʙʽʦʪʠʢʠ ʰʪʘʤʽʚ L. brevis WK12 ʽ L. mesenteroides WK32 (5%) ʫ 

ʧʦʻʜʥʘʥʥʽ ʟ ʝʢʩʪʨʘʢʪʦʤ ʚʠʥʦʛʨʘʜʥʠʭ ʢʽʩʪʦʯʦʢ (0,1%) ʩʧʨʠʯʠʥʷʣʠ ʟʥʘʯʥʝ 

ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʘʝʨʦʙʥʠʭ ʤʝʟʦʬʽʣʴʥʠʭ ʙʘʢʪʝʨʽʡ, ʢʦʣʽʬʦʨʤ, ʜʨʽʞʜʞʽʚ ʽ 

ʧʣʽʩʥʷʚʠ ʚ  ʛʦʪʦʚʠʭ ʜʦ ʚʞʠʚʘʥʥʷ ʣʠʩʪʢʦʚʠʭ ʦʚʦʯʘʭ [273]. 

ʆʢʨʽʤ ʧʨʷʤʦʛʦ ʜʦʜʘʚʘʥʥʷ ʧʦʩʪʙʽʦʪʠʢʽʚ ʫ ʭʘʨʯʦʚʫ ʩʠʨʦʚʠʥʫ ʯʠ ʧʨʦʜʫʢʪʠ, 

ʥʝ ʤʝʥʰ ʝʬʝʢʪʠʚʥʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʞʠʚʠʭ ʢʣʽʪʠʥ ʰʪʘʤʫ-ʧʨʦʜʫʮʝʥʪʫ. ʊʘʢ, 

ʧʦʢʘʟʘʥʘ ʝʬʝʢʪʠʚʥʘ in situ ʧʨʦʜʫʢʮʽʷ ʰʪʘʤʦʤ L. citreum MB1 ʧʦʩʪʙʽʦʪʠʢʽʚ ʟ 

ʘʥʪʠʣʽʩʪʝʨʽʡʥʦʶ ʘʢʪʠʚʥʽʩʪʶ ʚ ʤʦʣʦʮʽ ʚ ʫʤʦʚʘʭ ʦʭʦʣʦʜʞʝʥʥʷ [360]. ɹʫʣʦ 



см 
 

 

 

ʚʠʷʚʣʝʥʦ ʰʠʨʦʢʠʡ ʧʝʨʝʣʽʢ ʧʨʦʪʠʛʨʠʙʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ (ʪʘʢʠʭ ʷʢ ʦʨʛʘʥʽʯʥʠʭ 

ʢʠʩʣʦʪ, ʚʽʣʴʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʽ ʣʝʪʢʠʭ ʩʧʦʣʫʢ) ʚ  ʩʤʝʪʘʥʽ, ʡʦʛʫʨʪʽ, ʪʘ 

ʥʘʧʽʚʪʚʝʨʜʦʤʫ ʩʠʨʽ  ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʙʽʦʟʘʭʠʩʥʠʭ ʢʫʣʴʪʫʨ ʣʘʢʪʦʙʘʮʠʣ ʚ 

ʧʨʦʮʝʩʽ ʾʭ ʚʠʨʦʙʥʠʮʪʚʘ [278].  

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʚʠʩʦʢʠʡ ʘʥʪʠʤʽʢʨʦʙʥʠʡ ʧʦʪʝʥʮʽʘʣ ʧʦʩʪʙʽʦʪʠʢʽʚ, ʾʭ 

ʧʨʷʤʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʘʭ ʟ ʤʝʪʦʶ ʧʨʦʜʦʚʞʝʥʥʷ ʪʝʨʤʽʥʫ ʾʭ 

ʟʙʝʨʽʛʘʥʥʷ ʤʘʻ ʜʝʷʢʽ ʥʝʜʦʣʽʢʠ. ɺʟʘʻʤʦʜʽʷ ʧʦʩʪʙʽʦʪʠʢʽʚ ʟ ʢʦʤʧʦʥʝʥʪʘʤʠ 

ʭʘʨʯʦʚʦʛʦ ʧʨʦʜʫʢʪʫ ʤʦʞʝ ʟʥʠʟʠʪʠ ʾʭ ʘʥʪʠʤʽʢʨʦʙʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ, ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʜʝʛʨʘʜʘʮʽʾ ʪʘ ʽʥʘʢʪʠʚʘʮʽʾ. ɺʠʩʦʢʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʧʦʩʪʙʽʦʪʠʢʘ ʚʩʝʨʝʜʠʥʽ 

ʧʨʦʜʫʢʪʫ ʯʘʩʪʦ ʥʝ ʟʘʭʠʱʘʻ ʚʽʜ ʨʦʟʚʠʪʢʫ ʮʚʽʣʽ, ʨʽʩʪ ʷʢʦʾ ʧʦʯʠʥʘʻʪʴʩʷ ʷʢ ʧʨʘʚʠʣʦ 

ʥʘ ʧʦʚʝʨʭʥʽ ʧʨʦʜʫʢʪʫ [474]. ɸʣʴʪʝʨʥʘʪʠʚʥʠʤ ʧʽʜʭʦʜʦʤ ʜʣʷ ʧʦʜʦʣʘʥʥʷ ʮʠʭ 

ʧʨʦʙʣʝʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʘʨʯʦʚʦʾ ʫʧʘʢʦʚʢʠ ʟ ʘʥʪʠʤʽʢʨʦʙʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ 

ʜʣʷ ʧʨʦʜʦʚʞʝʥʥʷ ʪʝʨʤʽʥʫ ʧʨʠʜʘʪʥʦʩʪʽ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ. ɸʥʪʠʤʽʢʨʦʙʥʘ 

ʘʢʪʠʚʥʘ ʫʧʘʢʦʚʢʘ ï ʮʝ ʪʠʧ ʧʘʢʫʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ, ʚ ʷʢʽʡ ʘʥʪʠʤʽʢʨʦʙʥʘ ʨʝʯʦʚʠʥʘ 

ʪʚʘʨʠʥʥʦʛʦ, ʨʦʩʣʠʥʥʦʛʦ ʘʙʦ ʤʽʢʨʦʙʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʘʙʦ ʥʘʥʦʯʘʩʪʠʥʢʠ ʟ 

ʘʥʪʠʤʽʢʨʦʙʥʦʶ ʜʽʻʶ ʚʢʣʶʯʘʶʪʴʩʷ ʚ ʧʘʢʫʚʘʥʥʷ ʽ ʟʘʭʠʱʘʶʪʴ ʭʘʨʯʦʚʽ ʧʨʦʜʫʢʪʠ 

ʚʽʜ ʧʩʫʚʘʥʥʷ, ʩʧʨʠʯʠʥʝʥʦʛʦ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ, ʧʽʜ ʯʘʩ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʪʘ 

ʟʙʝʨʽʛʘʥʥʷ [511].  

ɹʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʤʦʞʣʠʚʽʩʪʴ ʧʨʷʤʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʙʽʦʪʠʯʥʠʭ 

ʰʪʘʤʽʚ ʄʂɹ ʚ ʫʧʘʢʦʚʮʽ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ, ʪʘʢ ʟʚʘʥʽʡ çʧʨʦʙʽʦʪʠʯʥʽʡè 

ʫʧʘʢʦʚʮʽ  [141]. ʆʜʥʘʢ ʧʨʷʤʝ ʚʢʣʶʯʝʥʥʷ ʞʠʚʠʭ ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʢʣʽʪʠʥ 

ʧʨʦʙʽʦʪʠʯʥʦʛʦ ʰʪʘʤʫ ʚ ʧʘʢʫʚʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ ʤʘʻ ʩʚʦʾ ʥʝʜʦʣʽʢʠ,  

ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʢʫʣʴʪʫʨʠ ʚ ʘʢʪʠʚʥʽʡ ʫʧʘʢʦʚʮʽ ʪʘ ʧʨʦʜʫʢʮʽʷ ʘʥʪʠʤʽʢʨʦʙʥʠʭ 

ʩʧʦʣʫʢ ʟʘʣʝʞʘʪʴ ʚʽʜ ʫʤʦʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʪʘʢʠʭ ʷʢ ʚʽʜʥʦʩʥʦʾ 

ʚʦʣʦʛʦʩʪʽ, ʪʝʤʧʝʨʘʪʫʨʠ, ʚʧʣʠʚʫ ʩʚʽʪʣʘ, ʚʤʽʩʪʫ ʚʦʣʦʛʠ ʚ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʘʭ 

ʪʦʱʦ, ʪʦʤʫ ʘʥʪʠʤʽʢʨʦʙʥʫ ʘʢʪʠʚʥʽʩʪʴ ʥʝ ʤʦʞʥʘ ʪʦʯʥʦ ʧʝʨʝʜʙʘʯʠʪʠ. ʂʨʽʤ ʪʦʛʦ, 

ʚʢʣʶʯʝʥʥʷ ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʢʣʽʪʠʥ  ʤʦʞʝ ʟʤʽʥʶʚʘʪʠ ʤʝʭʘʥʽʯʥʽ, ʪʝʨʤʽʯʥʽ ʽ 

ʙʘʨôʻʨʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʘʢʫʚʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ [518].  



сн 
 

 

 

ʇʦʩʪʙʽʦʪʠʢʠ ʫ ʚʠʛʣʷʜʽ ʙʝʟʢʣʽʪʠʥʥʦʛʦ ʩʫʧʝʨʥʘʪʘʥʪʫ ʤʽʩʪʷʪʴ ʰʠʨʦʢʠʡ 

ʩʧʝʢʪʨ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʠʥʝʨʛʝʪʠʯʥʫ 

ʘʥʪʠʤʽʢʨʦʙʥʫ ʜʽʶ ʧʨʠ ʚʢʣʶʯʝʥʥʽ ʚ ʧʘʢʫʚʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ ʘʙʦ ʚ ʭʘʨʯʦʚʽ 

ʧʨʦʜʫʢʪʠ [50]. ʇʨʦʮʝʩʠ ʚʠʜʽʣʝʥʥʷ ʪʘ ʦʯʠʱʝʥʥʷ  ʦʢʨʝʤʠʭ ʧʦʩʪʙʽʦʪʠʯʥʠʭ 

ʤʝʪʘʙʦʣʽʪʽʚ ʪʘʢʠʭ ʷʢ ʙʘʢʪʝʨʽʦʮʠʥʠ ʽ ɽʇʉ, ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʜʦʨʦʞʯʘʥʥʷ ʘʢʪʠʚʥʦʾ 

ʫʧʘʢʦʚʢʠ, ʱʦ ʟʫʤʦʚʣʶʻ ʟʨʦʩʪʘʥʥʷ ʽʥʪʝʨʝʩʫ ʜʦ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʘʥʪʠʤʽʢʨʦʙʥʠʭ ʘʢʪʠʚʥʠʭ ʧʘʢʫʚʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʤʽʩʪʷʪʴ ʧʦʩʪʙʽʦʪʠʢʠ 

[454]. 

ʆʢʨʽʤ ʘʥʪʠʤʽʢʨʦʙʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʩʪʙʽʦʪʠʢʽʚ ʄʂɹ, ʙʫʣʦ ʧʦʢʘʟʘʥʦ, 

ʱʦ ʚʦʥʠ ʪʘʢʦʞ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʷʢ ʧʦʪʝʥʮʽʡʥʽ ʘʥʪʠʙʽʦʧʣʽʚʢʦʚʽ 

ʟʘʩʦʙʠ [319]. ɸʥʪʠʙʽʦʧʣʽʚʢʦʚʠʡ ʚʧʣʠʚ ʧʦʩʪʙʽʦʪʠʢʽʚ ʻ ʢʦʤʧʣʝʢʩʥʠʤ. 

ʇʦʩʪʙʽʦʪʠʢʠ ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʙʽʦʧʣʽʚʢʠ ʟʘʚʜʷʢʠ ʩʚʦʾʤ ʢʦʤʧʦʥʝʥʪʘʤ, 

ʚʢʣʶʯʘʶʯʠ ʙʘʢʪʝʨʽʦʮʠʥʠ ʽ ʦʨʛʘʥʽʯʥʽ ʢʠʩʣʦʪʠ [493], ʧʦʚʝʨʭʥʝʚʦ-ʘʢʪʠʚʥʽ 

ʨʝʯʦʚʠʥʠ [97] ʽ ɽʇʉ [251] ʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ, ʪʘʢ ʽ ʜʣʷ 

ʫʩʫʥʝʥʥʷ ʚʞʝ ʫʪʚʦʨʝʥʠʭ ʙʽʦʧʣʽʚʦʢ.  ɸʥʪʠʙʽʦʧʣʽʚʢʦʫʪʚʦʨʶʶʯʘ ʘʢʪʠʚʥʽʩʪʴ 

ʧʦʩʪʙʽʦʪʠʢʽʚ ʄʂɹ ʻ ʰʪʘʤʦʩʧʝʮʠʬʽʯʥʦʶ ʪʘ ʤʦʞʝ ʟʘʣʝʞʘʪʠ ʚʽʜ ʜʞʝʨʝʣʘ 

ʚʠʜʽʣʝʥʥʷ, ʩʢʣʘʜʫ ʧʦʩʪʙʽʦʪʠʢʘ, ʯʘʩʫ ʝʢʩʧʦʟʠʮʽʾ, ʙʽʦʧʣʽʚʢʦʫʪʚʦʨʶʶʯʦʛʦ 

ʧʘʪʦʛʝʥʘ ʪʘ ʫʤʦʚ ʢʫʣʴʪʠʚʫʚʘʥʥʷ  [257, 319]. ʅʘʧʨʠʢʣʘʜ, ʘʥʪʠʙʽʦʧʣʽʚʢʦʚʘ 

ʘʢʪʠʚʥʽʩʪʴ ʧʦʩʪʙʽʦʪʠʢʘ ʰʪʘʤʫ L. salivarius ʙʫʣʘ ʚʠʱʦʶ ʫ ʚʽʜʥʦʰʝʥʥʽ ʙʽʦʧʣʽʚʢʠ 

L. monocytogenes, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʩʪʙʽʦʪʠʢʘʤʠ ʰʪʘʤʽʚ L. acidophilus LA5 ʽ L. 

casei 431 [319].  

 

1.6. ʄʦʣʦʯʥʦʢʠʩʣʽ ʙʘʢʪʝʨʽʾ ʷʢ ʟʘʩʦʙʠ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ ʚʽʜ 

ʬʽʪʦʧʘʪʦʛʝʥʽʚ 

 

ɹʘʢʪʝʨʽʘʣʴʥʽ ʭʚʦʨʦʙʠ ʨʦʩʣʠʥ ʩʧʨʠʯʠʥʷʶʪʴ ʟʥʘʯʥʽ ʝʢʦʥʦʤʽʯʥʽ ʟʙʠʪʢʠ 

ʚʥʘʩʣʽʜʦʢ ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʙʘʛʘʪʴʦʭ ʚʠʜʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ 

ʧʨʦʜʫʢʮʽʾ. ʇʦʰʠʨʝʥʽ ʟʘʩʦʙʠ ʙʦʨʦʪʴʙʠ ʟ ʬʽʪʦʧʘʪʦʛʝʥʘʤʠ ʚʢʣʶʯʘʶʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʟ ʙʘʢʪʝʨʠʮʠʜʥʦʶ ʯʠ ʬʫʥʛʽʮʠʜʥʦʶ ʜʽʻʶ, ʱʦ 



со 
 

 

 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʘʙʨʫʜʥʝʥʥʷ ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʩʪʘʥʦʚʠʪʴ ʟʘʛʨʦʟʫ ʜʣʷ 

ʟʜʦʨʦʚ'ʷ ʣʶʜʠʥʠ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʚʝʜʝʪʴʩʷ ʽʥʪʝʥʩʠʚʥʠʡ ʧʦʰʫʢ ʝʢʦʣʦʛʽʯʥʠʭ 

ʥʝʭʽʤʽʯʥʠʭ ʤʝʪʦʜʽʚ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ. ɸʣʴʪʝʨʥʘʪʠʚʥʠʤ ʧʽʜʭʦʜʦʤ ʜʦ ʟʘʭʠʩʪʫ 

ʨʦʩʣʠʥ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ï ʷʢ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʠʭ 

ʙʽʦʣʦʛʽʯʥʠʭ ʤʝʪʦʜʽʚ ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʘ ʢʦʥʪʨʦʣʶ ʟʙʫʜʥʠʢʽʚ ʭʚʦʨʦʙ ʨʦʩʣʠʥ  [26, 

43]. ʆʜʥʽʻʶ ʟ ʝʢʦʥʽʰ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ ʻ ʬʽʣʦʩʬʝʨʘ ʽ ʨʠʟʦʩʬʝʨʘ [223, 

382, 516]. ʄʂɹ ʤʘʶʪʴ GRAS ʩʪʘʪʫʩ ʽ ʪʦʤʫ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʢʘʥʜʠʜʘʪʘʤʠ ʜʣʷ 

ʨʦʟʨʦʙʢʠ ʥʘ ʾʭ ʦʩʥʦʚʽ ʙʽʦʧʝʩʪʠʮʠʜʽʚ ʜʣʷ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ ʪʘ ʚʨʦʞʘʶ ʚʽʜ 

ʬʽʪʦʧʘʪʦʛʝʥʽʚ [110, 223, 265, 367, 389, 464].  

ɺ ʜʦʩʣʽʜʞʝʥʥʷʭ in vitro ʙʫʣʘ ʧʦʢʘʟʘʥʘ ʘʥʪʘʛʦʥʽʩʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ 

ʣʘʢʪʦʙʘʮʠʣ, ʽʟʦʣʴʦʚʘʥʠʭ ʟ ʬʽʣʦʩʬʝʨʠ ʨʦʩʣʠʥ ʽ ʦʚʦʯʽʚ, ʫ ʚʽʜʥʦʰʝʥʥʽ 

Xantomonas campestris, X. campestris pv. mangiferaeindicae, P. syringae, P. 

syringae var. capsici, Erwinia carotovora [477]. ɸʥʪʘʛʦʥʽʩʪʠʯʥʘ ʜʽʷ ʧʨʦʷʚʣʷʣʘʩʴ 

ʷʢ ʧʨʠ ʨʦʩʪʽ ʥʘ ʘʛʘʨʠʟʦʚʘʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ MRS, ʪʘʢ ʽ ʧʨʠ ʩʫʤʽʩʥʦʤʫ 

ʢʫʣʴʪʠʚʫʚʘʥʥʽ ʚ ʨʽʜʢʦʤʫ ʧʦʞʠʚʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ʐʪʘʤʠ L. plantarum 

ʧʦʚʥʽʩʪʶ ʽʥʛʽʙʫʚʘʣʠ ʨʽʩʪ X. campestris ̔  E. carotovora ʯʝʨʝʟ 36 ʛʦʜ, P. syringae 

ï ʯʝʨʝʟ 24 ʛʦʜ, ʘ X. campestris pv. mangiferaeindicae ï ʯʝʨʝʟ 12 ʛʦʜ [477]. ʐʪʘʤʠ 

Lactobacillus sp. KLF01 ʽ Lactococcus sp. KLC02 ʧʨʠʛʥʽʯʫʚʘʣʠ ʨʽʩʪ Ralstonia 

solanacearum, X. axonopodis pv. citri , X. campestris pv. vesicatoria, E. pyrifoliae, 

Pectobacterium carotovorum subsp. carotovorum ʚ ʜʦʩʣʽʜʘʭ in vitro, ʘ ʪʘʢʦʞ ʙʫʣʘ 

ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʘ ʾʭ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚ ʜʦʩʣʽʜʘʭ in planta. ʇʨʠʯʦʤʫ 

ʘʥʪʘʛʦʥʽʩʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʧʨʦʷʚʣʷʣʘʩʴ ʪʽʣʴʢʠ ʫ ʧʨʠʩʫʪʥʦʩʪʽ ʙʘʢʪʝʨʽʘʣʴʥʠʭ 

ʢʣʽʪʠʥ ʮʠʭ ʰʪʘʤʽʚ ʄʂɹ, ʙʝʟʢʣʽʪʠʥʥʠʡ ʩʫʧʝʨʥʘʪʘʥʪ ʥʝ ʧʨʠʛʥʽʯʫʚʘʚ ʨʽʩʪ P. 

carotovorum in vitro [408, 409]. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʩʢʨʠʥʽʥʛʫ ʟʘ ʘʥʪʘʛʦʥʽʩʪʠʯʥʦʶ ʘʢʪʠʚʥʽʩʪʶ in vitro ʩʝʨʝʜ 55 

ʢʫʣʴʪʫʨ ʄʂɹ ʙʫʣʦ ʚʽʜʽʙʨʘʥʽ ʰʪʘʤʠ L. plantarum CC100, PM411 ʽ TC92, ʘ ʪʘʢʦʞ 

L. mesenteroides CM160 ʽ CM209, ʷʢʽ ʙʫʣʠ ʘʢʪʠʚʥʠʤʠ ʫ ʚʽʜʥʦʰʝʥʥʽ  P. syringae 

pv. actinidiae, X. arboricola pv. pruni ʪʘ X. fragariae. ʐʪʘʤʠ L. plantarum PM411 

ʽ TC92 ʟʘʧʦʙʽʛʘʣʠ ʽʥʬʽʢʫʚʘʥʥʶ ʪʨʴʦʤʘ ʧʘʪʦʛʝʥʘʤʠ ʚʽʜʧʦʚʽʜʥʠʭ ʨʦʩʣʠʥ-ʭʘʟʷʾʚ. 



сп 
 

 

 

ɰʭ ʥʘʷʚʥʽʩʪʴ ʥʘ ʣʠʩʪʢʘʭ ʢʽʚʽ, ʩʣʠʚʠ ʪʘ ʣʠʩʪʽ ʩʫʥʠʮʽ ʙʫʣʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʚ 

ʪʝʧʣʠʯʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʭ. ʄʝʭʘʥʽʟʤ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʦʾ ʜʽʾ in vitro ʰʪʘʤʽʚ L. 

plantarum PM411 ʽ TC92 ʯʘʩʪʢʦʚʦ ʦʧʦʩʝʨʝʜʢʦʚʘʥʠʡ ʟʥʠʞʝʥʥʷʤ ʨʽʚʥʷ ʨʅ ʟʘ 

ʨʘʭʫʥʦʢ ʧʨʦʜʫʢʫʚʘʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʢʠʩʣʦʪ [110].  

ɸʚʪʦʨʘʤʠ ʧʦʢʘʟʘʥʦ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʪʘʤʫ E. italicus  

ʆʅʋ547 ʽ ʰʪʘʤʽʚ L. plantarum ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʢʦʤʙʽʥʦʚʘʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ 

ʙʽʦʧʨʝʧʘʨʘʪʽʚ ʜʣʷ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ. ʂʫʣʴʪʫʨʠ ʧʨʦʷʚʠʣʠ ʘʥʪʘʛʦʥʽʩʪʠʯʥʫ 

ʘʢʪʠʚʥʽʩʪʴ ʫ ʚʽʜʥʦʰʝʥʥʽ ʬʽʪʦʧʘʪʦʛʝʥʽʚ Rhizobium  radiobacter  ʪʘ E.  carotovora 

in vivo ʪʘ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʚʠʩʦʢʫ ʟʜʘʪʥʽʩʪʴ ʜʦ ʙʽʦʧʣʽʚʢʦʫʪʚʦʨʝʥʥʷ ʥʘ 

ʢʦʨʝʥʷʭ ʢʨʝʩ-ʩʘʣʘʪʫ ʪʘ ʧʰʝʥʠʮʽ [16].  

ʇʝʨʩʧʝʢʪʠʚʥʠʤʠ ʟʘʩʦʙʘʤʠ ʧʨʦʬʽʣʘʢʪʠʢʠ ʽ ʢʦʥʪʨʦʣʶ ʟʙʫʜʥʠʢʽʚ ʭʚʦʨʦʙ 

ʨʦʩʣʠʥ ʻ ʤʝʪʘʙʦʣʽʪʠ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ. ɸʚʪʦʨʘʤʠ ʧʦʢʘʟʘʥʦ, ʱʦ 

ʧʨʠʛʥʽʯʫʚʘʣʴʥʘ ʜʽʷ ʰʪʘʤʫ Pediococcus sp. M21F004 ʫ ʚʽʜʥʦʰʝʥʥʽ P. 

carotovorum subsp. carotovorum ʦʙʫʤʦʚʣʝʥʘ ʧʨʦʜʫʢʮʽʻʶ ʦʣʝʾʥʦʚʦʾ ʢʠʩʣʦʪʠ 

[331]. ɿ ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʦʣʠʚʦʢ ʙʫʣʦ ʽʟʦʣʴʦʚʘʥʦ ʰʪʘʤ L. mesenteroides YB1, 

ʷʢʠʡ ʚʠʷʚʣʷʻ ʘʥʪʘʛʦʥʽʩʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʱʦʜʦ Agrobacterium tumefaciens, ʷʢʘ 

ʦʙʫʤʦʚʣʝʥʘ ʧʨʦʜʫʢʮʽʻʶ ʙʘʢʪʝʨʽʦʮʠʥʫ BacYB1.  BacYB1 ʚʠʷʚʠʚ ʙʘʢʪʝʨʠʮʠʜʥʫ 

ʜʽʶ ʜʦ A. tumefaciens ̔  ʻ ʧʝʨʩʧʝʢʪʠʚʥʦʶ ʘʣʴʪʝʨʥʘʪʠʚʦʶ ʜʣʷ ʢʦʥʪʨʦʣʶ ʟʙʫʜʥʠʢʘ 

ʢʦʨʦʥʯʘʪʦʾ ʛʘʣʠ [85]. ɹʫʣʘ ʧʦʢʘʟʘʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʰʪʘʤʫ L. 

plantarum, ʱʦ ʤʽʩʪʠʪʴ ʛʝʥʠ ʧʣʘʥʪʘʨʠʮʠʥʽʚ plnS ʪʘ plnW ʷʢ ʜʣʷ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ 

ʚʽʜ P. syringae pv. syringae ʪʘʢ ʽ ʙʽʦʢʦʥʩʝʨʚʫʚʘʥʥʷ ʩʪʦʣʦʚʦʛʦ ʚʠʥʦʛʨʘʜʫ [353].  

ɽʥʜʦʬʽʪʥʽ ʄʂɹ, ʚʠʜʽʣʝʥʽ ʟ ʥʘʩʽʥʥʷ ʧʘʧʘʡʾ, ʽʥʛʽʙʫʚʘʣʠ ʨʽʩʪ ʟʙʫʜʥʠʢʘ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʘʧʘʾ E. mallotivora BT-MARDI in vitro. ʅʘʡʙʽʣʴʰʫ ʘʢʪʠʚʥʽʩʪʴ 

ʚʠʷʚʣʷʣʘ ʢʦʤʙʽʥʘʮʽʷ ʰʪʘʤʽʚ W. cibaria PPKSD19 ʪʘ L lactis subsp. lactis 

PPSSD39, ʷʢʘ ʙʫʣʘ ʯʘʩʪʢʦʚʦ ʟʫʤʦʚʣʝʥʘ ʩʠʥʪʝʟʦʤ ʙʘʢʪʝʨʽʦʮʠʥʦʧʦʜʽʙʥʠʭ 

ʽʥʛʽʙʫʶʯʠʭ ʨʝʯʦʚʠʥ. ɽʢʩʧʝʨʠʤʝʥʪʠ ʫ ʨʦʟʩʘʜʥʠʢʫ ʧʦʢʘʟʘʣʠ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʙʘʢʪʝʨʽʘʣʴʥʦʛʦ ʢʦʥʩʦʨʮʽʫʤʫ W. cibaria PPKSD19 ʪʘ L. lactis subsp. lactis 

PPSSD39 ʟʥʘʯʥʦ ʟʥʠʞʫʚʘʣʦ ʪʷʞʢʽʩʪʴ ʭʚʦʨʦʙʠ (ʜʦ 19%) ʪʘ ʧʽʜʚʠʱʠʣʦ 



ср 
 

 

 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʙʽʦʢʦʥʪʨʦʣʶ ʜʦ 69% ʽʥʬʽʢʦʚʘʥʠʭ ʨʦʩʣʠʥ ʧʘʧʘʡʾ ʧʽʩʣʷ 18 ʜʥʽʚ 

ʦʙʨʦʙʢʠ [314].  

 

1.7. ʄʦʣʦʯʥʦʢʠʩʣʽ ʙʘʢʪʝʨʽʾ ʫ ʥʘʥʦʙʽʦʪʝʭʥʦʣʦʛʽʾ çʟʝʣʝʥʦʛʦè ʩʠʥʪʝʟʫ 

ʥʘʥʦʯʘʩʪʦʢ ʩʨʽʙʣʘ 

 

ʆʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʘʥʦʯʘʩʪʠʥʦʢ ʩʨʽʙʣʘ ʻ 

ʾʭ ʘʥʪʠʤʽʢʨʦʙʥʘ ʘʢʪʠʚʥʽʩʪʴ, ʱʦ ʨʦʙʠʪʴ ʾʭ ʝʬʝʢʪʠʚʥʠʤʠ ʧʦʪʝʥʮʽʡʥʠʤʠ 

ʘʥʪʠʤʽʢʨʦʙʥʠʤʠ ʟʘʩʦʙʘʤʠ [59]. ʆʜʥʘʢ ʥʘʡʚʘʞʣʠʚʽʰʦʶ ʻ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ 

ʤʝʜʠʯʥʽʡ ʩʬʝʨʽ, ʷʢ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʦʛʦ ʽ ʜʝʟʽʥʬʽʢʫʶʯʦʛʦ ʟʘʩʦʙʫ. ʇʦʪʝʥʮʽʡʥʠʤ 

ʤʝʭʘʥʽʟʤʦʤ ʽʥʛʽʙʫʚʘʥʥʷ ʩʨʽʙʣʦʤ ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʢʣʽʪʠʥ ʻ ʥʘʢʦʧʠʯʝʥʥʷ ʩʨʽʙʣʘ ʚ 

ʤʝʤʙʨʘʥʽ ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʢʣʽʪʠʥʠ ʪʘ ʽʥʛʽʙʫʚʘʥʥʷ ʜʝʷʢʠʭ ʬʝʨʤʝʥʪʽʚ, ʧʦʚ'ʷʟʘʥʠʭ ʟ 

ʧʨʦʮʝʩʦʤ ʜʠʭʘʥʥʷ [59, 76]. ʊʘʢʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʷʢ ʨʦʟʤʽʨ, ʩʪʘʙʽʣʴʥʽʩʪʴ, ʬʦʨʤʘ 

ʽ ʘʢʪʠʚʥʽʩʪʴ, ʟʘʣʝʞʘʪʴ ʚʽʜ ʤʝʪʦʜʫ ʦʪʨʠʤʘʥʥʷ. ʆʜʥʘʢ ʥʝ ʤʝʥʰ ʚʘʞʣʠʚʦʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʻ ʥʝʪʦʢʩʠʯʥʽʩʪʴ ʪʘ ʙʽʦʩʫʤʽʩʥʽʩʪʴ. 

ʉʠʥʪʝʟ ʥʘʥʦʯʘʩʪʦʢ ʩʨʽʙʣʘ ʽʟ ʟʘʜʘʥʠʤʠ ʨʦʟʤʽʨʘʤʠ ʽ ʬʦʨʤʦʶ ʻ ʦʜʥʠʤ ʟ 

ʘʢʪʫʘʣʴʥʠʭ ʥʘʧʨʷʤʢʽʚ ʥʘʥʦʪʝʭʥʦʣʦʛʽʾ. ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʤʝʪʦʜʘʤʠ 

ʦʪʨʠʤʘʥʥʷ ʤʦʥʦʜʠʩʧʝʨʩʥʠʭ ʥʘʥʦʯʘʩʪʠʥʦʢ ʥʝʦʨʛʘʥʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʻ ʭʽʤʽʯʥʽ ʽ 

ʬʽʟʠʯʥʽ ʤʝʪʦʜʠ [145, 212]. ʅʘʧʨʠʢʣʘʜ, ʩʝʨʝʜ ʤʝʪʦʜʽʚ ʩʠʥʪʝʟʫ ʥʘʥʦʯʘʩʪʠʥʦʢ 

ʩʨʽʙʣʘ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʭʽʤʽʯʥʝ ʚʽʜʥʦʚʣʝʥʥʷ, ʷʢʝ ʻ ʰʚʠʜʢʠʤ ʽ ʟʨʫʯʥʠʤ 

ʩʧʦʩʦʙʦʤ ʦʪʨʠʤʘʥʥʷ ʥʘʥʦʯʘʩʪʠʥʦʢ ʩʨʽʙʣʘ ʟ ʧʝʚʥʠʤʠ ʨʦʟʤʽʨʘʤʠ ʽ ʤʦʨʬʦʣʦʛʽʻʶ. 

ʆʜʥʘʢ, ʦʩʥʦʚʥʠʤʠ ʥʝʜʦʣʽʢʘʤʠ ʮʠʭ ʤʝʪʦʜʽʚ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʪʝʥʮʽʡʥʦ 

ʥʝʙʝʟʧʝʯʥʠʭ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʪʘʢʠʭ ʷʢ ʙʦʨʦʛʽʜʨʠʜ ʥʘʪʨʽʶ ʽ 

ʜʠʤʝʪʠʣʬʦʨʤʘʤʽʜ, ʷʢʽ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʽ 

ʦʙʤʝʞʫʶʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʥʦʯʘʩʪʦʢ ʚ ʤʝʜʠʯʥʽʡ ʩʬʝʨʽ [396]. ɺ ʟʚᾷʷʟʢʫ ʟ ʮʠʤ 

ʦʜʥʠʤ ʟ ʥʘʧʨʷʤʽʚ ʥʘʥʦʙʽʦʪʝʭʥʦʣʦʛʽʡ ʻ ʧʦʰʫʢ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ, ʙʝʟʧʝʯʥʠʭ 

ʩʧʦʩʦʙʽʚ ʦʪʨʠʤʘʥʥʷ ʥʘʥʦʯʘʩʪʦʢ ʩʨʽʙʣʘ ʙʽʦʤʝʜʠʯʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʽ ʥʘ 

ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʰʠʨʦʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʪʨʠʤʘʣʠ ʤʝʪʦʜʠ çʟʝʣʝʥʦʛʦè ʩʠʥʪʝʟʫ 

ʥʘʥʦʯʘʩʪʦʢ, ʟʘʩʥʦʚʘʥʽ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʨʝʯʦʚʠʥ ʧʨʠʨʦʜʥʴʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʘ 
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ʪʘʢʦʞ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ [87, 416]. çɿʝʣʝʥʠʡè ʩʠʥʪʝʟ ʥʘʥʦʯʘʩʪʠʥʦʢ ʩʨʽʙʣʘ ʻ 

ʥʦʚʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʠʥʪʝʟʫ [121]. ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ 

ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʥʘʥʦʯʘʩʪʠʥʦʢ ʨʽʟʥʠʭ ʥʝʦʨʛʘʥʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ 

ʥʘʧʨʷʤʢʦʤ, ʱʦ ʽʥʪʝʥʩʠʚʥʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʫ ʦʩʪʘʥʥʽ ʨʦʢʠ. 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʘʚʪʦʨʘʤʠ ʙʫʣʘ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ ʪʘ ʾʭ ʤʝʪʘʙʦʣʽʪʽʚ ʷʢ ʚʽʜʥʦʚʥʠʢʽʚ ʽ 

ʩʪʘʙʽʣʽʟʘʪʦʨʽʚ ʚ ʙʽʦʪʝʭʥʦʣʦʛʽʾ çʟʝʣʝʥʦʛʦè ʩʠʥʪʝʟʫ ʥʘʥʦʯʘʩʪʦʢ ʩʨʽʙʣʘ [322].  

ʆʢʨʽʤ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʫ ʘʥʪʠʤʽʢʨʦʙʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʥʘʥʦʯʘʩʪʢʠ ʩʨʽʙʣʘ 

ʧʨʦʷʚʣʷʶʪʴ ʪʘʢʦʞ ʮʠʪʦʪʦʢʩʠʯʥʫ ʜʽʶ ʫ ʚʽʜʥʦʰʝʥʥʽ ʨʘʢʦʚʠʭ ʢʣʽʪʠʥ [322]. 

ʅʘʥʦʯʘʩʪʢʠ ʩʨʽʙʣʘ, ʩʠʥʪʝʟʦʚʘʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʰʪʘʤʫ L. rhamnosus GG, in 

vitro ʟʥʠʞʫʚʘʣʠ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʢʣʽʪʠʥ ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʫ (HT-29). ʅʘ 

ʜʫʤʢʫ ʘʚʪʦʨʽʚ, ʙʽʦʣʦʛʽʯʥʦ ʩʠʥʪʝʟʦʚʘʥʽ ʥʘʥʦʯʘʩʪʢʠ ʩʨʽʙʣʘ ʤʦʞʫʪʴ ʽʥʜʫʢʫʚʘʪʠ 

ʫʪʚʦʨʝʥʥʷ ʘʢʪʠʚʥʠʭ ʬʦʨʤ ʢʠʩʥʶ ʚ ʢʣʽʪʠʥʘʭ ʣʽʥʽʾ ʢʦʣʦʨʝʢʪʘʣʴʥʦʛʦ ʨʘʢʫ (HT-

29) ʽ ʩʧʨʠʯʠʥʷʪʠ ʧʦʰʢʦʜʞʝʥʥʷ ʢʣʽʪʠʥʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʘʛʠʙʝʣʽ ʢʣʽʪʠʥ [322].  

ɼʣʷ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʦʛʦ ʩʠʥʪʝʟʫ ʥʘʥʦʯʘʩʪʦʢ ʩʨʽʙʣʘ ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʘʢʦʞ ʤʽʢʨʦʙʥʽ ʤʝʪʘʙʦʣʽʪʠ. ɿ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʝʟʢʣʽʪʠʥʥʦʾ 

ʢʫʣʴʪʫʨʘʣʴʥʦʾ ʨʽʜʠʥʠ ʰʪʘʤʫ L. lactis 56 ʙʫʣʠ ʩʠʥʪʝʟʦʚʘʥʽ ʥʘʥʦʯʘʩʪʢʠ ʩʨʽʙʣʘ 

ʩʬʝʨʠʯʥʦʾ ʬʦʨʤʠ ʨʦʟʤʽʨʦʤ 19 Ñ 2 ʥʤ, ʷʢʽ ʽʥʛʽʙʫʚʘʣʠ ʨʽʩʪ P. aeruginosa 

ATCC10145, Proteus mirabilis ATCC25933, S. epidermidis ATCC49461, MSSA 

ATCC29213 ʪʘ S. aureus ATCC6338 [364].  ʅʘʥʦʯʘʩʪʢʠ ʩʨʽʙʣʘ ʩʬʝʨʠʯʥʦʾ ʬʦʨʤʠ 

ʨʦʟʤʽʨʦʤ 4-50 ʥʤ, ʩʠʥʪʝʟʦʚʘʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʽʣʴʪʨʘʪʫ ʥʘʜʦʩʘʜʦʚʦʾ ʨʽʜʠʥʠ 

ʜʦʙʦʚʦʾ ʢʫʣʴʪʫʨʠ ʰʪʘʤʫ L. acidophilus, ʚʠʷʚʣʷʣʠ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʫ ʜʽʶ ʫ 

ʚʽʜʥʦʰʝʥʥʽ Klebsiella pneumoniae ʰʣʷʭʦʤ ʮʠʪʦʣʽʟʫ ʪʘ ʨʫʡʥʫʚʘʥʥʷ ʢʣʽʪʠʥʥʦʾ 

ʤʝʤʙʨʘʥʠ [365].  

ʅʘʥʦʯʘʩʪʢʠ ʩʨʽʙʣʘ, ʩʠʥʪʝʟʦʚʘʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʧʝʨʥʘʪʘʥʪʫ  ʰʪʘʤʫ 

Lactiplantibacillus sp. C1ɿʘ, ʽʟʦʣʴʦʚʘʥʦʛʦ ʟ ʢʽʤʯʽ, ʧʨʠʛʥʽʯʫʚʘʣʠ ʫʪʚʦʨʝʥʥʷ 

ʙʽʦʧʣʽʚʢʠ ʥʘ ʧʦʯʘʪʢʦʚʽʡ ʩʪʘʜʽʾ ʪʘ ʝʬʝʢʪʠʚʥʦ ʨʫʡʥʫʚʘʣʠ ʚʞʝ ʩʬʦʨʤʦʚʘʥʽ 

ʙʽʦʧʣʽʚʢʠ P. aeruginosa ʪʘ S. aureus. ʂʨʽʤ ʪʦʛʦ, ʦʙʨʦʙʢʘ ʥʘʥʦʯʘʩʪʢʘʤʠ ʩʨʽʙʣʘ  
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P. aeruginosa ʟʥʘʯʥʦ ʟʥʠʞʫʚʘʣʘ ʾʭ  ʚʽʨʫʣʝʥʪʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʧʨʠʛʥʽʯʫʚʘʣʠ 

ʛʝʤʦʣʽʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ S. aureus [238].  ʅʘʥʦʯʘʩʪʢʠ ʩʨʽʙʣʘ, ʩʠʥʪʝʟʦʚʘʥʽ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʦʪʝʥʮʽʡʥʦʛʦ ʧʨʦʙʽʦʪʠʯʥʦʛʦ ʰʪʘʤʫ L. acidophilus, ʧʨʦʷʚʣʷʣʠ 

ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʫ ʽ ʘʥʪʠʙʽʦʧʣʽʚʦʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʱʦʜʦ ʝʥʪʝʨʦʧʘʪʦʛʝʥʥʠʭ  

ʰʪʘʤʽʚ E. coli [25].  

ʆʢʨʽʤ ʤʝʜʠʯʥʦʾ ʩʬʝʨʠ, ʥʘʥʦʯʘʩʪʢʠ ʩʨʽʙʣʘ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʚ 

ʭʘʨʯʦʚʽʡ ʛʘʣʫʟʽ ʷʢ ʘʥʪʠʤʽʢʨʦʙʥʽ ʟʘʩʦʙʠ ʜʣʷ ʧʨʠʛʥʽʯʝʥʥʷ ʨʦʟʚʠʪʢʫ ʧʘʪʦʛʝʥʥʠʭ 

ʙʘʢʪʝʨʽʡ ʪʘ ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʛʨʠʙʽʚ, ʱʦ ʻ ʥʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʙʝʟʧʝʢʠ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ [79].  

ʄʽʢʨʦʙʥʽ ʝʢʟʦʧʦʣʽʩʘʭʘʨʠʜʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʷʢ ʚʽʜʥʦʚʥʠʢʠ ʪʘ 

ʩʪʘʙʽʣʽʟʫʶʯʽ ʘʛʝʥʪʠ [52]. ʄʦʣʦʯʥʦʢʠʩʣʽ ʙʘʢʪʝʨʽʾ ʧʨʦʜʫʢʫʶʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʜʘʥʠʭ ʧʦʣʽʤʝʨʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʥʘʡʙʽʣʴʰ ʚʽʜʦʤʠʤʠ ʽ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʚʘʥʠʤʠ ʚ 

ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʻ ʜʝʢʩʪʨʘʥʠ. ɸʚʪʦʨʘʤʠ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʜʝʢʩʪʨʘʥʠ ʤʦʞʫʪʴ 

ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʷʢ  ʚʽʜʥʦʚʥʠʢʠ ʽ ʩʪʘʙʽʣʽʟʘʪʦʨʠ ʚ ʧʨʦʮʝʩʽ ʩʠʥʪʝʟʫ ʥʘʥʦʯʘʩʪʦʢ 

ʩʨʽʙʣʘ [52, 76, 427]. ɼʝʢʩʪʨʘʥ, ʱʦ ʧʨʦʜʫʢʫʻʪʴʩʷ ʰʪʘʤʦʤ Weisella cibaria 

MED17, ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ ʷʢ ʩʪʘʙʽʣʽʟʫʶʯʠʡ ʘʛʝʥʪ ʚ ʝʢʦʣʦʛʽʯʥʽʡ ʪʝʭʥʦʣʦʛʽʾ 

ʩʠʥʪʝʟʫ ʥʘʥʦʯʘʩʪʦʢ ʩʨʽʙʣʘ, ʷʢʽ ʧʨʦʷʚʣʷʣʠ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ ʧʨʦʪʠ 

ʪʘʢʠʭ ʟʙʫʜʥʠʢʽʚ ʷʢ  S. typhimurium, E. coli, S. aureus, B. cereus ̔  Yersinia 

enterocolitica [221]. ɽʇʉ ʧʨʦʙʽʦʪʠʯʥʦʛʦ ʰʪʘʤʫ L. paracasei ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ 

ʜʣʷ ʩʠʥʪʝʟʫ ʥʘʥʦʯʘʩʪʦʢ ʩʨʽʙʣʘ ʩʬʝʨʠʯʥʦʾ ʬʦʨʤʠ ʨʦʟʤʽʨʦʤ 33-38 ʥʤ. 

ʉʠʥʪʝʟʦʚʘʥʽ Agʅʏ ʚ ʢʦʥʮʝʥʪʨʘʮʽʾ 100 ʤʛ/ʤʣ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʟʥʘʯʥʫ 

ʽʥʛʽʙʫʶʯʫ ʘʢʪʠʚʥʽʩʪʴ ʧʦʨʽʚʥʷʥʦ ʟ ʭʽʤʽʯʥʦ ʩʠʥʪʝʟʦʚʘʥʠʤʠ Agʅʏ. ʅʘʡʙʽʣʴʰʠʡ 

ʝʬʝʢʪ ʽʥʛʽʙʫʚʘʥʥʷ ʫʪʚʦʨʝʥʥʷ ʙʽʦʧʣʽʚʢʠ E. coli ʪʘ P. aeruginosa ʮʽ ʅʏ ʧʨʦʷʚʣʷʣʠ 

ʚ ʢʦʥʮʝʥʪʨʘʮʽʷʭ, ʥʠʞʯʠʭ ʟʘ ʄɯʂ [520].  

ɸʚʪʦʨʘʤʠ ʚʽʜʤʽʯʝʥʦ, ʱʦ ʚʽʜʥʦʚʥʠʢʠ, ʩʪʘʙʽʣʽʟʘʪʦʨʠ ʪʘ ʫʤʦʚʠ ʩʠʥʪʝʟʫ  ʻ 

ʚʘʞʣʠʚʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʢʽʥʮʝʚʽ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʥʦʯʘʩʪʠʥʦʢ ʩʨʽʙʣʘ. ʂʨʽʤ ʪʦʛʦ, ʪʠʧ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ 

ʦʨʛʘʥʽʟʤʫ ʽ ʩʧʝʮʠʬʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʰʪʘʤʫ ʧʘʪʦʛʝʥʥʠʭ ʙʘʢʪʝʨʽʡ ʤʦʞʫʪʴ ʙʫʪʠ 



су 
 

 

 

ʚʠʨʽʰʘʣʴʥʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʢʽʥʮʝʚʫ ʝʬʝʢʪʠʚʥʫ 

ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʫ ʢʦʥʮʝʥʪʨʘʮʽʶ ʥʘʥʦʯʘʩʪʦʢ ʩʨʽʙʣʘ [76]. 

ʆʪʞʝ, ʫʟʘʛʘʣʴʥʶʶʯʠ ʜʘʥʽ ʣʽʪʝʨʘʪʫʨʠ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ 

ʘʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ ʙʽʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ, 

ʚʠʚʯʝʥʥʷ ʾʭ ʨʽʟʥʦʤʘʥʽʪʪʷ ʪʘ ʧʦʰʫʢʫ ʥʦʚʠʭ ʛʘʣʫʟʝʡ ʾʭ ʧʨʘʢʪʠʯʥʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ. ʇʨʦʜʫʢʪʠ ʩʧʦʥʪʘʥʥʦʾ ʬʝʨʤʝʥʪʘʮʽʾ ʨʦʩʣʠʥʥʦʛʦ ʽ ʪʚʘʨʠʥʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ ʤʽʩʪʷʪʴ ʄʂɹ ʟ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʥʝ ʪʽʣʴʢʠ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ, ʘ ʡ ʧʦʪʝʥʮʽʡʥʦ ʧʨʦʙʽʦʪʠʯʥʽ ʢʫʣʴʪʫʨʠ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʦʩʥʦʚʦʶ 

ʜʣʷ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʭʘʨʯʦʚʽʡ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʤʝʜʠʮʠʥʽ, ʚʝʪʝʨʠʥʘʨʽʾ ʪʘ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ.  
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ɽʂʉʇɽʈʀʄɽʅʊɸʃʔʅɸ ʏɸʉʊʀʅɸ 

ʈʆɿɼɯʃ 2 

ʄɸʊɽʈɯɸʃʀ ɯ ʄɽʊʆɼʀ 

 

2.1. ʄʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ 

 

2.1.1. ɺʠʜʽʣʝʥʥʷ ʰʪʘʤʽʚ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ.  

 ʐʪʘʤʠ ʄʂɹ ʚʠʜʽʣʷʣʠ ʽʟ ʟʨʘʟʢʽʚ ʢʠʩʣʦʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ (ʩʠʨ 

ʢʠʩʣʦʤʦʣʦʯʥʠʡ, ʩʤʝʪʘʥʘ, ʢʠʩʣʝ ʤʦʣʦʢʦ, ʙʨʠʥʟʘ), ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʦʚʦʯʽʚ 

(ʢʚʘʰʝʥʘ ʢʘʧʫʩʪʘ, ʦʛʽʨʢʠ, ʧʦʤʽʜʦʨʠ, ʙʘʢʣʘʞʘʥʠ, ʩʝʣʝʨʘ), ʬʨʫʢʪʽʚ (ʢʚʘʰʝʥʽ 

ʷʙʣʫʢʘ) ʪʘ ʥʘʧʦʾʚ (ʢʚʘʰʝʥʠʡ ʪʦʤʘʪʥʠʡ ʩʽʢ), ʚʠʛʦʪʦʚʣʝʥʠʭ ʚ ʜʦʤʘʰʥʽʭ ʫʤʦʚʘʭ ʽ 

ʚʽʜʽʙʨʘʥʠʭ ʚ ʨʽʟʥʠʭ ʦʙʣʘʩʪʷʭ ʋʢʨʘʾʥʠ (ʂʠʾʚʩʴʢʽʡ, ʏʝʨʥʽʛʽʚʩʴʢʽʡ, ʇʦʣʪʘʚʩʴʢʽʡ, 

ɺʽʥʥʠʮʴʢʽʡ, ʆʜʝʩʴʢʽʡ, ʍʤʝʣʴʥʠʮʴʢʽʡ, ʏʝʨʥʽʚʝʮʴʢʽʡ, ɿʘʢʘʨʧʘʪʪʽ). ʅʘʚʘʞʢʫ 

ʧʨʦʜʫʢʪʫ (10 ʛ) ʩʫʩʧʝʥʜʫʚʘʣʠ ʚ 90 ʤʣ ʩʪʝʨʠʣʴʥʦʾ ʚʦʜʠ, ʨʦʙʠʣʠ ʜʝʩʷʪʠʢʨʘʪʥʽ 

ʨʦʟʚʝʜʝʥʥʷ ʪʘ ʚʠʩʽʚʘʣʠ ʥʘ ʧʦʚʝʨʭʥʶ ʘʛʘʨʠʟʦʚʘʥʠʭ ʩʝʨʝʜʦʚʠʱ MRS [116], M17-

ʘʛʘʨ [447], ST-ʘʛʘʨ [451], Slanetz-Bartley ʘʛʘʨ (ɽʥʪʝʨʦʢʦʢ-ʘʛʘʨ) [419]. ʏʘʰʢʠ ʟ 

ʧʦʩʽʚʘʤʠ ʢʫʣʴʪʠʚʫʚʘʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ 30Á ʉ, 37Á ʉ ʪʘ 42Á ʉ ʧʨʦʪʷʛʦʤ 24-72 

ʛʦʜʠʥ. ɺʽʜʥʝʩʝʥʥʷ ʚʠʜʽʣʝʥʠʭ ʢʫʣʴʪʫʨ ʜʦ ʛʨʫʧʠ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ 

ʚʽʜʙʫʚʘʣʦʩʴ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʚʯʝʥʥʷ ʤʦʨʬʦʣʦʛʽʾ ʢʣʽʪʠʥ ʚ ʤʘʟʢʘʭ ʟʘʙʘʨʚʣʝʥʠʭ 

ʟʘ ɻʨʘʤʦʤ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʟʜʘʪʥʦʩʪʽ ʜʦ ʧʨʦʜʫʢʮʽʾ ʢʘʪʘʣʘʟʠ [515]. ɯʟʦʣʴʦʚʘʥʽ 

ʯʠʩʪʽ ʢʫʣʴʪʫʨʠ  ʛʨʘʤʧʦʟʠʪʠʚʥʠʭ, ʢʘʪʘʣʘʟʦʥʝʛʘʪʠʚʥʠʭ ʙʘʢʪʝʨʽʡ ʟʙʝʨʽʛʘʣʠ ʫ 

ʚʽʜʧʦʚʽʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʟ 30% ʛʣʽʮʝʨʠʥʫ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ -50Áʉ ʜʣʷ ʧʦʜʘʣʴʰʦʾ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ. 

2.1.2. ʌʝʥʦʪʠʧʦʚʘ ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ  

ʐʣʷʭ ʟʙʨʦʜʞʫʚʘʥʥʷ ʚʫʛʣʝʚʦʜʽʚ ʚʠʟʥʘʯʘʣʠ ʟʘ ʛʘʟʦʫʪʚʦʨʝʥʥʷʤ ʚ 

ʩʝʨʝʜʦʚʠʱʘʭ MRS ʟ ʛʣʶʢʦʟʦʶ ʪʘ MRS ʟ ʛʣʶʢʦʥʘʪʦʤ ʥʘʪʨʽʶ. ɿʜʘʪʥʽʩʪʴ ʜʦ 

ʨʦʩʪʫ ʟʘ ʪʝʤʧʝʨʘʪʫʨ 10Á C, 42Á ʽ 45Á C ʚʠʟʥʘʯʘʣʠ ʰʣʷʭʦʤ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʫ 

ʚʽʜʧʦʚʽʜʥʠʭ ʨʽʜʢʠʭ ʧʦʞʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ (MRS ʯʠ ʄ-17) ʧʨʦʪʷʛʦʤ 14 ʪʘ 3 



тл 
 

 

 

ʜʽʙ ʚʽʜʧʦʚʽʜʥʦ. ʉʪʽʡʢʽʩʪʴ ʜʦ NaCl ʚʠʟʥʘʯʘʣʠ ʰʣʷʭʦʤ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʫ 

ʚʽʜʧʦʚʽʜʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ (MRS ʯʠ ʄ-17) ʟ ʤʽʩʪʦʤ NaCl 2,0 %, 4,0 %, 6,0%, 

6,5% ʽ 8,0%) [516]. ɿʜʘʪʥʽʩʪʴ ʜʦ ʚʽʜʥʦʚʣʝʥʥʷ 2,3,5-ʪʨʠʬʝʥʽʣ ʪʝʪʨʘʟʦʣʽʡ ʭʣʦʨʠʜʫ 

(2,3,5-ʊʊʍ) ʚʠʟʥʘʯʘʣʠ ʧʨʠ ʨʦʩʪʽ ʥʘ ʩʝʨʝʜʦʚʠʱʽ Slanetz-Bartley ʘʛʘʨ [333].  

 

2.2. ʄʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ.  

2.2.1. ɺʠʜʽʣʝʥʥʷ ɼʅʂ  

ɺʠʜʽʣʝʥʥʷ ɼʅʂ ʰʪʘʤʽʚ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ ʧʨʦʚʦʜʠʣʠ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʫ ʢʠʧôʷʪʽʥʥʷ [512]. ɹʘʢʪʝʨʽʾ ʚʠʨʦʱʫʚʘʣʠ ʫ ʚʽʜʧʦʚʽʜʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ (MRS ʯʠ ʄ17) ʧʨʦʪʷʛʦʤ ʜʦʙʠ. ɿ 1,5 ʤʣ ʜʦʙʦʚʦʾ ʢʫʣʴʪʫʨʠ 

ʦʪʨʠʤʫʚʘʣʠ ʦʩʘʜ ʢʣʽʪʠʥ ʰʣʷʭʦʤ ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷʤ ʧʨʠ 5000 ʦʙ/ʭʚ ʧʨʦʪʷʛʦʤ 

10 ʭʚ. ʉʫʧʝʨʥʘʪʘʥʪ ʚʠʜʘʣʷʣʠ, ʦʩʘʜ ʧʨʦʤʠʚʘʣʠ ʩʪʝʨʠʣʴʥʦʶ ʜʠʩʪʠʣʴʦʚʘʥʦʶ 

ʚʦʜʦʶ ʰʣʷʭʦʤ ʩʫʩʧʝʥʜʫʚʘʥʥʷ ʪʘ ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ ʟʘ ʪʘʢʠʭ ʞʝ ʫʤʦʚ. ɼʦ ʦʩʘʜʫ 

ʜʦʜʘʚʘʣʠ 50 ʤʢʣ ʩʪʝʨʠʣʴʥʦʾ ʜʠʩʪʠʣʴʦʚʘʥʦʾ ʚʦʜʠ, ʩʫʩʧʝʥʜʫʚʘʣʠ ʽ ʚʠʪʨʠʤʫʚʘʣʠ 

ʧʨʠ 95 Áʉ ʧʨʦʪʷʛʦʤ 10 ʭʚ. ʇʨʦʛʨʽʪʫ ʩʫʩʧʝʥʟʽʶ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ ʧʨʠ 13000 ʦʙ/ʭʚ 

ʧʨʦʪʷʛʦʤ 15 ʭʚ, ʦʪʨʠʤʘʥʠʡ ʩʫʧʝʨʥʘʪʘʥʪ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʷʢ ɼʅʂ-ʤʘʪʨʠʮʶ. 

 

2.2.2. ʄʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʘ ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʄʂɹ  

ʄʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʫ ʽʜʝʥʪʠʬʽʢʘʮʽʶ ʽʟʦʣʴʦʚʘʥʠʭ ʢʫʣʴʪʫʨ ʧʨʦʚʦʜʠʣʠ 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʫ ʧʦʣʽʤʝʨʘʟʥʦʾ ʣʘʥʮʶʛʦʚʦʾ ʨʝʘʢʮʽʾ (ʇʃʈ). ʊʠʧʫʚʘʥʥʷ  

ʢʦʢʦʚʠʭ ʬʦʨʤ ʟʘ ITS-ʧʨʦʬʽʣʝʤ ʧʨʦʚʦʜʠʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʘʡʤʝʨʽʚ G1 (5ô- 

GAAGTCGTAACAAGG-3ô) ʽ L1 (5ô- CAAGGCATCCACCGT-3ô). ʋʤʦʚʠ 

ʘʤʧʣʽʬʽʢʘʮʽʾ ʙʫʣʠ ʥʘʩʪʫʧʥʠʤʠ: ʧʦʯʘʪʢʦʚʘ ʜʝʥʘʪʫʨʘʮʽʷ ʧʨʠ 94 Üʉ ï 5 ʭʚ, 25 

ʮʠʢʣʽʚ ʜʝʥʘʪʫʨʘʮʽʾ ʧʨʠ 94 Üʉ ï 1 ʭʚ, ʚʽʜʧʘʣʫ ʧʨʠ 58 Üʉ  ï 2 ʭʚ, ʝʣʦʥʛʘʮʽʾ ʧʨʠ 72 

Üʉ ï 2 ʭʚ, ʦʩʪʘʥʥʽʡ ʮʠʢʣ ʧʨʠ 72 Üʉ  - 7 ʭʚ [227].  

ʈʦʜʦʚʫ ʥʘʣʝʞʥʽʩʪʴ ʝʥʪʝʨʦʢʦʢʽʚ ʧʽʜʪʚʝʨʜʞʫʚʘʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ  

ʨʦʜʦʩʧʝʮʠʬʽʯʥʠʭ ʧʨʘʡʤʝʨʽʚ ʜʦ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʛʝʥʫ ʬʘʢʪʦʨʫ ʝʣʦʥʛʘʮʽʾ EF-tu 

(tuf)   Ent1 (5ô-ACTGACAAACCATTCATGATG-3ô) ʽ Ent2 (5ô-



тм 
 

 

 

AACTTCGTCACCAACGCGAAC-3ô). [247]. ɸʤʧʣʽʬʽʢʘʮʽʶ ʧʨʦʚʦʜʠʣʠ ʫ 25 

ʤʢʣ ʨʝʘʢʮʽʡʥʦʾ ʩʫʤʽʰʽ, ʱʦ ʤʽʩʪʠʣʘ 5 ʤʢʣ 5ʭ ʙʫʬʝʨʫ,  2 ʤʄ MgCl2, 0,2 ʤʄ 

ʩʫʤʽʰʽ ʜʝʟʦʢʩʠʥʫʢʣʝʦʟʠʜʪʨʠʬʦʩʬʘʪʽʚ, 2,5 ʆɼ Taq-ʧʦʣʽʤʝʨʘʟʠ, 5 ʤʢʣ ʟʨʘʟʢʘ 

ɼʅʂ ʽ ʧʦ 0,2 ʤʢʄ ʢʦʞʥʦʛʦ ʟ ʧʨʘʡʤʝʨʽʚ ʟʘ ʥʘʩʪʫʧʥʠʭ ʫʤʦʚ: ʧʦʯʘʪʢʦʚʘ 

ʜʝʥʘʪʫʨʘʮʽʷ ʧʨʠ 95 Üʉ ï 4 ʭʚ, 30 ʮʠʢʣʽʚ ʜʝʥʘʪʫʨʘʮʽʾ ʧʨʠ 95 Üʉ ï 30 ʩ, ʚʽʜʧʘʣ ʧʨʠ 

55 Üʉ ï 1 ʭʚ, ʝʣʦʥʛʘʮʽʷ ʧʨʠ 72Üʉ ï 1 ʭʚ, ʦʩʪʘʥʥʽʡ ʮʠʢʣ ʧʨʠ 72 Üʉ  - 7 ʭʚ. 

ɺʠʜʦʚʫ ʥʘʣʝʞʥʽʩʪʴ ʰʪʘʤʽʚ ʝʥʪʝʨʦʢʦʢʽʚ ʚʠʟʥʘʯʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʠʜʦʩʧʝʮʠʬʽʯʥʠʭ ʧʘʨ ʧʨʘʡʤʝʨʽʚ, ʩʧʝʮʠʬʽʯʥʠʭ ʜʦ ʛʝʥʫ ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʠ 

(sodA): ʜʣʷ ʚʠʜʫ E. faecium FM1 (5ô-GAAAAAACAATAGAAGAATTAT -3ô) ʽ 

FM2 (5ô-TGCTTTTTTGAATTCTTCTTTA-3ô); ʜʣʷ ʚʠʜʫ E. faecalis FL1 (5ô-

ACTTATGTGACTAACTTAACC-3ô) ʽ FL2 (5ô- 

TAATGGTGAATCTTGGTTTGG-3ô); ʜʣʷ ʚʠʜʫ E. durans DU1 (5ô-

CCTACTGATATTAAGACAGCG-3ô) ʽ DU2 (5ô- 

TAATCCTAAGATAGGTGTTTG-3ô); ʜʣʷ ʚʠʜʫ E. hirae HI1 (5ô- 

CTTTCTGATATGGATGCTGTC-3ô) ʽ HI2 (5ô-

TAAATTCTTCCTTAAATGTTG-3ô) [222]. ʇʨʘʡʤʝʨʠ FM1, FM2, FL1, FL2, 

DU1 ʪʘ DU1 ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʦʜʥʦʯʘʩʥʦ ʫ ʤʫʣʴʪʠʧʣʝʢʩʥʽʡ ʇʃʈ. 

ɸʤʧʣʽʬʽʢʘʮʽʶ ʧʨʦʚʦʜʠʣʠ ʫ 25 ʤʢʣ ʨʝʘʢʮʽʡʥʦʾ ʩʫʤʽʰʽ, ʱʦ ʤʽʩʪʠʣʘ 5 ʤʢʣ 5ʭ 

ʙʫʬʝʨʫ,  2 ʤʄ MgCl2, 0,2 ʤʄ ʩʫʤʽʰʽ ʜʝʟʦʢʩʠʥʫʢʣʝʦʟʠʜʪʨʠʬʦʩʬʘʪʽʚ, 2,5 ʆɼ 

Taq-ʧʦʣʽʤʝʨʘʟʠ, 5 ʤʢʣ ʟʨʘʟʢʘ ɼʅʂ, ʧʦ 0,2 ʤʢʄ ʢʦʞʥʦʛʦ ʟ ʧʨʘʡʤʝʨʽʚ ʟʘ 

ʥʘʩʪʫʧʥʠʭ ʫʤʦʚ: ʧʦʯʘʪʢʦʚʘ ʜʝʥʘʪʫʨʘʮʽʷ ʧʨʠ 95Üʉ ï 4 ʭʚ, 30 ʮʠʢʣʽʚ ʜʝʥʘʪʫʨʘʮʽʾ 

ʧʨʠ 95Üʉ ï 30 ʩ, ʚʽʜʧʘʣ ʧʨʠ 55Üʉ ï 1 ʭʚ, ʝʣʦʥʛʘʮʽʷ ʧʨʠ 72Üʉ ï 1 ʭʚ, ʦʩʪʘʥʥʽʡ 

ʮʠʢʣ ʧʨʠ 72Üʉ  - 7 ʭʚ. ʇʃʈ ʟ ʧʨʘʡʤʝʨʘʤʠ HI1 ʽ HI2 ʧʨʦʚʦʜʠʣʘʩʴ ʟʘ ʘʥʘʣʦʛʽʯʥʠʭ 

ʫʤʦʚ [222]. ʗʢ ʧʦʟʠʪʠʚʥʠʡ ʢʦʥʪʨʦʣʴ ʧʨʠ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʝʥʪʝʨʦʢʦʢʽʚ ʙʫʣʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʪʠʧʦʚʽ ʰʪʘʤʠ ʝʥʪʝʨʦʢʦʢʽʚ ʚʠʜʽʚ E. faecium ʋʂʄ ɺ-2520T (ATCC 

19434), E. durans ʋʂʄ ɺ-2531T (ATCC 19432) ʪʘ ʰʪʘʤʠ E. hirae ʋʂʄ ɺ-915 

(ATCC 10541) ʽ E. faecalis CCM 7000. 

ɺʠʜʦʚʫ ʥʘʣʝʞʥʽʩʪʴ ʣʘʢʪʦʢʦʢʽʚ ʚʠʟʥʘʯʘʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʘʡʤʝʨʽʚ, 

ʩʧʝʮʠʬʽʯʥʠʭ ʜʦ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʛʝʥʫ 16S ʨʈʅʂ [359]. ɯʜʝʥʪʠʬʽʢʘʮʽʶ ʰʪʘʤʽʚ L. 



тн 
 

 

 

lactis ʥʘ ʨʽʚʥʽ ʧʽʜʚʠʜʫ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʧʦʣʽʤʝʨʘʟʥʦʾ ʣʘʥʮʶʛʦʚʦʾ ʨʝʘʢʮʽʾ 

(ʇʃʈ) ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʘʡʤʝʨʽʚ LacreR 3Ë-GGGATCATCTTTGAGTGAT-5Ë, 

LacF 3Ë-GTACTTGTACCGACTGGAT-5Ë ʽ CreF 3Ë-

GTGCTTGCACCGATTTGAA-5Ë [359]. ʗʢ ʧʦʟʠʪʠʚʥʠʡ ʢʦʥʪʨʦʣʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʪʠʧʦʚʽ ʰʪʘʤʠ L. lactis subsp. lactis CCM 1877ʊ ̔  L. lactis subsp. 

cremoris CCM 2106ʊ. ɼʅʂ ʚʠʜʽʣʷʣʠ ʟʘ ʦʧʠʩʘʥʦʶ ʤʝʪʦʜʠʢʦʶ [512]. 

ɸʤʧʣʽʬʽʢʘʮʽʶ ʧʨʦʚʦʜʠʣʠ ʫ 25 ʤʢʣ ʨʝʘʢʮʽʡʥʦʾ ʩʫʤʽʰʽ, ʱʦ ʤʽʩʪʠʣʘ 10 ʤʢʣ ʇʃʈ-

ʩʫʤʽʰʽ (ʇʃʈ-ʙʫʬʝʨ, 2,2 ʤʄ MgCl2, 0,1 ʆɼ/ʤʢʣ ɼʽʘ ʊʘʢ-ʧʦʣʽʤʝʨʘʟʘ), 1 ʤʢʣ (0,2 

ʤʄ) ʩʫʤʽʰʽ ʜʝʟʦʢʩʠʥʫʢʣʝʦʟʠʜʪʨʠʬʦʩʬʘʪʽʚ, ʧʦ 0,3 ʤʢʣ ʢʦʞʥʦʛʦ ʟ ʧʨʘʡʤʝʨʚ̔, 5 

ʤʢʣ ʟʨʘʟʢʘ ɼʅʂ.  ʇʃʈ ʧʨʦʚʦʜʠʣʠ ʟʘ ʥʘʩʪʫʧʥʠʭ ʫʤʦʚ: ʧʦʯʘʪʢʦʚʘ ʜʝʥʘʪʫʨʘʮʽʷ 

ʧʨʠ 94 Üʉ ï 5 ʭʚ, 30 ʮʠʢʣʽʚ ʜʝʥʘʪʫʨʘʮʽʾ ʧʨʠ 94 Üʉ ï 30 ʩ, ʚʽʜʧʘʣʫ ʧʨʠ 58 Üʉ  ï 30 

ʩ, ʝʣʦʥʛʘʮʽʾ ʧʨʠ 72Üʉ ï 2 ʭʚ, ʦʩʪʘʥʥʽʡ ʮʠʢʣ ʧʨʠ 72 Üʉ  - 5 ʭʚ. ʗʢ ʧʦʟʠʪʠʚʥʠʡ 

ʢʦʥʪʨʦʣʴ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʪʠʧʦʚʽ ʰʪʘʤʠ L. lactis subsp. lactis CCM 1877ʊ ʽ L. 

lactis subsp. cremoris CCM 2106ʊ. 

ʅʘʣʝʞʥʽʩʪʴ ʧʘʣʠʯʢʦʚʠʜʥʠʭ ʬʦʨʤ ʄʂɹ ʜʦ ʨʦʜʫ Lactobacillus (ʚʽʜʧʦʚʽʜʥʦ 

ʪʘʢʩʦʥʦʤʽʾ ʜʦ 2020 ʨʦʢʫ) ʚʠʟʥʘʯʘʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʦʜʦʩʧʝʮʠʬʽʯʥʠʭ 

ʧʨʘʡʤʝʨʽʚ Lact1 (5ô- CTCAAAACTAAACAAAGTTTC -3ô) ʽ Lact2 (5ô- 

CTTGTACACACCGCCCGTCA-3ô) [131]. ɸʤʧʣʽʬʽʢʘʮʽʷ ʚʽʜʙʫʚʘʣʘʩʷ ʟʘ 

ʥʘʩʪʫʧʥʠʭ ʫʤʦʚ: ʧʦʯʘʪʢʦʚʘ ʜʝʥʘʪʫʨʘʮʽʷ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 94 Üʉ ʧʨʦʪʷʛʦʤ 2 ʭʚ; 

35 ʮʠʢʣʽʚ: 94 Üʉ ï 20 ʩ, 51 Üʉ ï 40 ʩ, 68 Üʉ ï 30 ʩ ʪʘ ʬʽʥʘʣʴʥʘ ʝʣʦʥʛʘʮʽʷ - ʧʨʠ 68 

Üʉ 7 ʭʚ. ʅʘʣʝʞʥʽʩʪʴ ʣʘʢʪʦʙʘʮʠʣ ʜʦ ʚʠʜʫ L. plantarum ʧʽʜʪʚʝʨʜʞʫʚʘʣʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʇʃʈ ʚ ʚʠʜʦʩʧʝʮʠʬʽʯʥʠʤʠ ʧʨʘʡʤʝʨʘʤʠ PlantR (5ô- 

TCGGGATTACCAAACATCAC-3ô) ʽ PlantF (5ô- 

CCGTTTATGCGGAACACCTA-3ô) [461]. ʋʤʦʚʠ ʘʤʧʣʽʬʽʢʘʮʽʾ ʙʫʣʠ 

ʥʘʩʪʫʧʥʠʤʠ:: ʧʦʯʘʪʢʦʚʘ ʜʝʥʘʪʫʨʘʮʽʷ ʧʨʠ 94 Üʉ ï 3 ʭʚ; 30 ʮʠʢʣʽʚ ï 94 Üʉ - 30 ʩ; 

56 Üʉ - 10 ʩ; 72 Üʉ ï 30 ʩ ʪʘ ʬʽʥʘʣʴʥʘ ʝʣʦʥʛʘʮʽʷ ï 5 ʭʚ ʧʨʠ 72 Üʉ. ʇʦʟʠʪʠʚʥʠʤ 

ʢʦʥʪʨʦʣʝʤ ʩʣʫʛʫʚʘʣʘ ɼʅʂ ʰʪʘʤʠ L. pantarum ʋʂʄ ɺ-2840ʊ (CCM 7039T).  

ɺʠʜʦʚʫ ʽʜʝʥʪʠʬʽʢʘʮʽʶ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʜʫ Leuconostoc ʧʨʦʚʦʜʠʣʠ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʫʣʴʪʠʧʣʝʢʩ-ʇʃʈ, ʟ ʧʨʘʡʤʝʨʘʤʠ, ʩʧʝʮʠʬʽʯʥʠʤʠ ʜʦ ʚʠʜʽʚ  L. 
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mesenteroides Lmes-f (5ô-AACTTAGTGTCGCATGAC-3ô) ʽ Lmes-r (5ô-

AGTCGAGTTACAGACTACAA-3ô), L. lactic Llac-f (5ô-

AGGCGGCTTACTGGACAAC-3ô) ʽ Llac-r (5ô-CTTAGACGGCTCCTTCCAT-

3ô), L. gelidum Lgel-f (5ô-TCGTATCGCATGATACAAG-3ô) ʽ Lgel-r (5ô-

TAGACGGTTCCCTCCTTAC-3ô), L. ʩitreum Lcit-f (5ô-

AAACTTAGTATCGCATGATATC-3ô) ʽ Lcit-r (5ô-

CTTAGACGACTCCCTCCCG-3ô), L. carnosum Lcar-f (5ô-

CTTAGTATCGCATGATATC-3ô) ʽ Lcar-r (5ô-CTGGTATGGTACCGTCAGG-

3ô), L. argentinum Larg-f (5ô-ACTGGTTAACTTGAGTCTT-3ô) ʽ Lcit-r (5ô-

CTTAGACGACTCCCTCCCG-3ô) (ʜʘʥʘ ʧʘʨʘ ʧʨʘʡʤʝʨʽʚ ʪʘʢʦʞ ʤʦʞʝ 

ʘʤʧʣʽʬʽʢʫʚʘʪʠ ʧʨʦʜʫʢʪ 830 ʧ.ʦ. ʟ ʰʪʘʤʘʤʠ ʚʠʜʫ L. ʩitreum). ɸʤʧʣʽʬʽʢʘʮʽʶ 

ʧʨʦʚʦʜʠʣʠ ʟʘ ʥʘʩʪʫʧʥʠʭ ʫʤʦʚ: ʧʦʯʘʪʢʦʚʘ ʜʝʥʘʪʫʨʘʮʽʷ ʧʨʠ 94 Üʉ ï 5 ʭʚ; 30 

ʮʠʢʣʽʚ: 94 Üʉ ï 1 ʭʚ; 60 Üʉ ï 1 ʭʚ; 72 Üʉ ï 2 ʭʚ ʪʘ ʬʽʥʘʣʴʥʘ ʝʣʦʥʛʘʮʽʷ ï 10 ʭʚ ʧʨʠ 

72 Üʉ [269]. ʗʢ ʧʦʟʠʪʠʚʥʠʡ ʢʦʥʪʨʦʣʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʰʪʘʤ  L. lactis ʋʂʄ ɺ-

2738ʊ (CCM 4545) ʽ L. mesenteroides subsp. mesenteroides ʋʂʄ ɺ-2683ʊ (ɸʊʉʉ 

8293).  

ʄʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʫ ʽʜʝʥʪʠʬʽʢʘʮʽʶ ʰʪʘʤʽʚ, ʚʽʜʥʝʩʝʥʠʭ ʟʘ 

ʬʝʥʦʪʠʧʦʚʠʤʠ ʦʟʥʘʢʘʤʠ ʜʦ ʨʦʜʫ Pediococcus ʧʨʦʚʦʜʠʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʨʦʜʦʩʧʝʮʠʬʽʯʥʠʭ ʧʨʘʡʤʝʨʽʚ Pedio23S-F  (5ô-

GAACTCGTGTACGTTGAAAAGTGCTGA-3ô) ʽ Pedio23S-R  (5ô-

GCGTCCCTCCATTGTTCAAACAAG-3ô) [354]. ʈʝʘʢʮʽʶ ʘʤʧʣʽʬʽʢʘʮʽʾ 

ʧʨʦʚʦʜʠʣʠ ʟʘ ʥʘʩʪʫʧʥʠʭ ʫʤʦʚ: ʧʦʯʘʪʢʦʚʘ ʜʝʥʘʪʫʨʘʮʽʷ ʧʨʠ 95 Üʉ ï 5 ʭʚ; 32 

ʮʠʢʣʘ ï 94 Üʉ ï 30 ʩ; 69,5 Üʉ ï 30 ʩ; 72 Üʉ ï 30 ʩ ʪʘ ʬʽʥʘʣʴʥʘ ʝʣʦʥʛʘʮʽʷ - 5 ʭʚ ʧʨʠ 

72 Üʉ. ʇʦʜʘʣʴʰʫ ʚʠʜʦʚʫ ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʧʝʜʽʦʢʦʢʢʽʚ ʧʨʦʚʦʜʠʣʠ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʠʜʦʩʧʝʮʠʬʽʯʥʠʭ ʧʨʘʡʤʝʨʽʚ Pac-F  5ô-

CGAACTTCCGTTAATTGATTAT-3ô), Ppc-F  (5ô-

CGAACTTCCGTTAATTGATCAG-3ô), Pu-R  (5ô-ACCTTGCGGTCGTACTCC-

3ô), ldhDF  (5ô-GGACTTGATAACGTACCCGC-3ô) ʽ ldhDR  (5ô-

GTTCCGTCTTGCATTTGACC-3ô), ʱʦ ʜʘʶʪʴ ʟʤʦʛʫ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʰʪʘʤʠ 
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ʚʠʜʽʚ  P. acidilactici ʽ P. pentosaceus [318]. ʗʢ ʧʦʟʠʪʠʚʥʠʡ ʢʦʥʪʨʦʣʴ  

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʰʪʘʤ P. pentosaceus ʋʂʄ ɺ-2684 (ɸʊʉʉ 10791). 

2.2.3. ɺʠʟʥʘʯʝʥʥʷ ʥʘʷʚʥʦʩʪʽ ʛʝʥʽʚ ʝʥʪʝʨʦʮʠʥʽʚ 

ɼʦʩʣʽʜʞʝʥʥʷ ʥʘʷʚʥʦʩʪʽ ʩʪʨʫʢʪʫʨʥʠʭ ʛʝʥʽʚ ʝʥʪʝʨʦʮʠʥʽʚ ʫ ʰʪʘʤʽʚ ʨʦʜʫ 

Enterococcus ʧʨʦʚʦʜʠʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʘʡʤʝʨʽʚ, ʩʧʝʮʠʬʽʯʥʠʭ ʜʦ 

ʥʘʩʪʫʧʥʠʭ ʛʝʥʽʚ:  ʝʥʪʝʨʦʮʠʥʫ A ï  ʧʨʷʤʠʡ 5Ë-GGTACCACTCATAGTGGAAA-

3Ë ʽ ʟʚʦʨʦʪʥʽʡ ʧʨʘʡʤʝʨ 5Ë-CCCTGGAATTGCTCCACCTAA-3Ë; ʝʥʪʝʨʦʮʠʥʫ B ï 

5Ë-ʉAAAATGTAAAAGAATTAAGATCG-3Ë ʽ 5Ë-

AGAGTATACATTTGCTAACCC-3Ë; ʝʥʪʝʨʦʮʠʥʫ P ï 5Ë-

GCTACGCGTTCATATGGTAAT-3Ë ʽ 5Ë-TCCTGCAATATTCTCTTTAGC-3Ë. 

ʋʤʦʚʠ ʇʃʈ ʘʤʧʣʽʬʽʢʘʮʽʾ ʙʫʣʠ ʥʘʩʪʫʧʥʠʤʠ: ʧʝʨʚʠʥʥʘ ʜʝʥʘʪʫʨʘʮʽʷ ʧʨʦʪʷʛʦʤ 5 

ʭʚ ʧʨʠ 95 ÁC, 30 ʮʠʢʣʽʚ ʜʝʥʘʪʫʨʘʮʽʾ ʧʨʦʪʷʛʦʤ 30 ʩ ʧʨʠ 95 ÁC, ʚʽʜʧʘʣ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ 58 ÁC (ʜʣʷ ʧʨʘʡʤʝʨʽʚ, ʩʧʝʮʠʬʽʯʥʠʭ ʜʣʷ ʛʝʥʫ ʝʥʪʝʨʦʮʠʥʫ ɸ) ʯʠ 56 

ÁC (ʜʣʷ ʧʨʘʡʤʝʨʽʚ, ʩʧʝʮʠʬʽʯʥʠʭ ʜʣʷ ʛʝʥʽʚ ʝʥʪʝʨʦʮʠʥʽʚ ɺ ʽ ʈ) ʧʨʦʪʷʛʦʤ 30 ʩ ʽ 

ʧʦʜʦʚʞʝʥʥʷ ʧʨʠ 72 ÁC ʧʨʦʪʷʛʦʤ 30 ʩ, ʟʘʢʣʶʯʥʠʡ ʢʨʦʢ ʧʦʜʦʚʞʝʥʥʷ ʧʨʦʪʷʛʦʤ 5 

ʭʚ ʧʨʠ 72ÁC [120]. ʐʪʘʤ E. durans 140ɼ ʋʂʄ B-2530, ʱʦ ʤʽʩʪʠʪʴ ʛʝʥʠ entA, 

entB, and entP (ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʜʝʧʦʥʦʚʘʥʽ ʚ ʙʘʟʽ ʜʘʥʠʭ GenBank ʧʽʜ 

ʥʦʤʝʨʘʤʠ OP740237, OP740236 ʽ OP690158 ʚʽʜʧʦʚʽʜʥʦ) ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʷʢ 

ʧʦʟʠʪʠʚʥʠʡ ʢʦʥʪʨʦʣʴ [7]. 

ɸʤʧʣʽʬʽʢʦʚʘʥʽ ʇʃʈ-ʧʨʦʜʫʢʪʠ ʘʥʘʣʽʟʫʚʘʣʠ ʚ ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʦʤʫ ʩʚʽʪʣʽ ʚ 

1,5% ʘʛʘʨʦʟʥʦʤʫ ʛʝʣʽ ʚ ʪʨʠʩ-ʙʦʨʘʪʥʦʤʫ ʙʫʬʝʨʽ ʟ ʙʨʦʤʠʩʪʠʤ ʝʪʠʜʽʻʤ. ʗʢ ʤʘʨʢʝʨ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ DNA ladder GeneRuler 100 bp ʪʘ Mix (Fermentas, USA).  

 

2.3. ɹʽʦʭʽʤʽʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ  

2.3.1. ɸʥʘʣʽʟ ʞʠʨʥʦʢʠʩʣʦʪʥʦʛʦ ʩʢʣʘʜʫ ʢʣʽʪʠʥʥʠʭ ʣʽʧʽʜʽʚ  

ʂʫʣʴʪʫʨʠ ʄʂɹ ʚʠʨʦʱʫʚʘʣʠ ʚ ʨʽʜʢʦʤʫ ʩʝʨʝʜʦʚʠʱʽ MRS ʧʨʦʪʷʛʦʤ 24 ʛʦʜ, 

ʙʘʢʪʝʨʽʘʣʴʥʽ ʢʣʽʪʠʥʠ ʦʩʘʜʞʫʚʘʣʠ ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷʤ ʧʨʠ 5000 ʦʙ/ʭʚ ʧʨʦʪʷʛʦʤ 

15 ʭʚ ʽ ʚʽʜʤʠʚʘʣʠ ʫ ʩʪʝʨʠʣʴʥʦʤʫ ʬʽʟʽʦʣʦʛʽʯʥʦʤʫ ʨʦʟʯʠʥʽ ʰʣʷʭʦʤ 



тр 
 

 

 

ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ ʟʘ ʪʘʢʠʭ ʞʝ ʫʤʦʚ. ɿ ʦʩʘʜʫ ʛʦʪʫʚʘʣʠ ʙʘʢʪʝʨʽʘʣʴʥʫ ʩʫʩʧʝʥʟʽʶ 

ʦʙôʻʤʦʤ 3 ʤʣ ʟ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʢʣʽʪʠʥ 108 ʂʋʆ/ʤʣ ʽ ʦʩʘʜʞʫʚʘʣʠ ʢʣʽʪʠʥʠ 

ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷʤ. ɼʦ ʦʩʘʜʫ ʜʦʜʘʚʘʣʠ 3 ʤʣ ʨʦʟʯʠʥʥʠʢʘ (1,5% ʨʦʟʯʠʥ H2SO4 ʫ 

ʤʝʪʘʥʦʣʽ), ʩʫʩʧʝʥʜʫʚʘʣʠ ʽ ʧʝʨʝʥʦʩʠʣʠ ʫ ʩʢʣʷʥʽ ʘʤʧʫʣʠ, ʷʢʽ ʟʘʧʘʶʚʘʣʠ ʡ 

ʚʠʪʨʠʤʫʚʘʣʠ ʧʨʠ 80Áʉ ʧʨʦʪʷʛʦʤ 1 ʛʦʜʠʥʠ [14]. ɺʤʽʩʪ ʘʤʧʫʣ ʧʝʨʝʥʦʩʠʣʠ ʫ 

ʧʨʦʙʽʨʢʠ ʦʙôʻʤʦʤ 25 ʤʣ ʟ ʧʨʠʪʝʨʪʦʶ ʢʨʠʰʢʦʶ ʟ 5 ʤʣ ʜʠʩʪʠʣʴʦʚʘʥʦʾ ʚʦʜʠ. 

ɽʢʩʪʨʘʢʮʽʶ ʤʝʪʠʣʦʚʠʭ ʝʬʽʨʽʚ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʧʨʦʚʦʜʠʣʠ ʛʝʢʩʘʥʦʤ. ʋ ʧʨʦʙʽʨʢʫ 

ʜʦʜʘʚʘʣʠ 5 ʤʣ ʛʝʢʩʘʥʫ, ʜʦʙʨʝ ʩʪʨʫʰʫʚʘʣʠ ʜʦ ʧʦʚʥʦʛʦ ʟʤʽʰʝʥʥʷ ʬʘʟ. ʇʽʩʣʷ 

ʨʦʟʜʽʣʝʥʥʷ ʚʦʜʥʦʾ ʬʘʟʠ ʡ ʨʦʟʯʠʥʥʠʢʘ, ʚʽʜʙʠʨʘʣʠ ʚʝʨʭʥʶ ʬʘʟʫ ʫ ʯʠʩʪʫ 

ʧʨʦʙʽʨʢʫ. ʇʨʦʮʝʜʫʨʫ ʝʢʩʪʨʘʢʮʽʾ ʧʦʚʪʦʨʶʚʘʣʠ ʪʨʠʯʽ. ʇʽʩʣʷ ʮʴʦʛʦ ʚʽʜʽʙʨʘʥʽ 

ʚʝʨʭʥʽ ʬʘʟʠ ʢʦʥʮʝʥʪʨʫʚʘʣʠ ʥʘ ʨʦʪʦʨʥʦʤʫ ʚʠʧʘʨʶʚʘʯʽ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 37 Áʉ 

ʜʦ ʦʙôʻʤʫ 0,3 ʤʣ.  ɼʦʩʣʽʜʞʝʥʥʷ ʩʢʣʘʜʫ ʤʝʪʠʣʦʚʠʭ ʝʬʽʨʽʚ ʞʠʨʥʠʭ ʢʠʩʣʦʪ  

ʧʨʦʚʦʜʠʣʠ ʩʧʽʣʴʥʦ ʟ ʢ.ʙ.ʥ. ʆʩʪʘʧʯʫʢʦʤ ɸ.ʄ. (ɯʥʩʪʠʪʫʪ ʤʽʢʨʦʙʽʦʣʦʛʽʾ ʽ 

ʚʽʨʫʩʦʣʦʛʽʾ ʽʤ. ɼ.ʂ. ɿʘʙʦʣʦʪʥʦʛʦ ʅɸʅʋ) ʥʘ ʭʨʦʤʘʪʦʤʘʩʩʧʝʢʪʨʦʤʝʪʨʠʯʥʽʡ 

ʩʠʩʪʝʤʽ Agilent 6890N/5973 inert (Aligent Technology, USA), ʢʘʧʽʣʷʨʥʘ ʢʦʣʦʥʢʘ 

ʅʈ-5MS: 30m Ĭ 0,25 mm Ĭ 0,25 ɛm (J&W Scientific, USA). ʆʙôʻʤ ʧʨʦʙʠ ï 1,0 

ʤʢʣ; ʨʝʞʠʤ - split; ʛʘʟ-ʥʦʩʽʡ ï ʛʝʣʽʡ; ʰʚʠʜʢʽʩʪʴ ʧʦʪʦʢʫ ï 1,0 ʤʣ/ʭʚ; ʧʦʯʘʪʢʦʚʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʢʦʣʦʥʢʠ ï 150 Áʉ, ʢʽʥʮʝʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʢʦʣʦʥʢʠ ï  250Áʉ; 

ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʛʨʘʜʽʻʥʪ ï 4 Áʉ/ʭʚ; ʪʝʤʧʝʨʘʪʫʨʘ ʽʥʪʝʨʬʝʡʩʫ ï 280 Áʉ; ʪʠʧ 

ʽʦʥʽʟʘʮʽʾ ï ʝʣʝʢʪʨʦʥʥʠʡ ʫʜʘʨ; ʝʥʝʨʛʽʷ ʽʦʥʽʟʘʮʽʾ ï 70 ʝɺ. ʆʙʨʦʙʢʫ ʜʘʥʠʭ 

ʭʨʦʤʘʪʦʤʘʩʩʧʝʢʪʨʦʤʝʪʨʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʦʤʧôʶʪʝʨʥʦʾ ʧʨʦʛʨʘʤʠ ChemStation ʪʘ ʽʥʪʝʛʨʦʚʘʥʦʾ ʙʘʟʠ ʜʘʥʠʭ ʤʘʩ-ʩʧʝʢʪʨʽʚ 

NIST 02, ʘ ʪʘʢʦʞ ʩʪʘʥʜʘʨʪʫ ʤʝʪʠʣʦʚʠʭ ʝʬʽʨʽʚ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʙʘʢʪʝʨʽʡ (Supelco, 

ˉ 4708-U, USA).  

 

2.3.2. ɺʠʜʽʣʝʥʥʷ ʽ ʘʥʘʣʽʟ ʝʢʟʦʧʦʣʽʩʘʭʘʨʠʜʽʚ ʄʂɹ  

ɺʠʜʽʣʝʥʥʷ ʝʢʟʦʧʦʣʽʩʘʭʘʨʠʜʽʚ. ɼʣʷ ʚʠʜʽʣʝʥʥʷ ʢʘʧʩʫʣʴʥʠʭ 

ʝʢʟʦʧʦʣʽʩʘʭʘʨʠʜʽʚ ʣʘʢʪʦʙʘʢʪʝʨʽʾ ʢʫʣʴʪʠʚʫʚʘʣʠ ʚ ʩʝʨʝʜʦʚʠʱʽ MRS (1000 ʤʣ) 

ʧʨʠ 37Á C ʧʨʦʪʷʛʦʤ 24 ʛʦʜ. ɼʦʙʦʚʫ ʢʫʣʴʪʫʨʫ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ ʧʨʠ 12,000 g 



тс 
 

 

 

ʧʨʦʪʷʛʦʤ 15 ʭʚ ʧʨʠ 4Á C, ʩʫʧʝʨʥʘʪʘʥʪ ʚʠʜʘʣʷʣʠ.  ʆʩʘʜ ʢʣʽʪʠʥ ʧʨʦʤʠʚʘʣʠ 

ʬʽʟʽʦʣʦʛʽʯʥʠʤ ʨʦʟʯʠʥʦʤ, ʚʠʪʨʠʤʫʚʘʣʠ ʚ 0,5% ʬʝʥʦʣʽ ʧʨʦʪʷʛʦʤ 4 ʛʦʜ ʽ 

ʮʝʥʪʠʬʫʛʫʚʘʣʠ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʩʫʧʝʨʥʘʪʘʥʪʫ [483]. ɼʣʷ ʚʠʜʽʣʝʥʥʷ ɽʇʉ ʟ 

ʢʫʣʴʪʫʨʘʣʴʥʦʾ ʨʽʜʠʥʠ ʰʪʘʤʠ ʄʂɹ ʢʫʣʴʪʠʚʫʚʘʣʠ ʚ ʨʽʜʢʦʤʫ ʩʝʨʝʜʦʚʠʱʽ MRS ʟ 

5% ʩʘʭʘʨʦʟʠ ʧʨʠ 30 ÁC ʧʨʦʪʷʛʦʤ 24 ʛʦʜ.  ɹʘʢʪʝʨʽʘʣʴʥʽ ʢʣʽʪʠʥʠ ʚʽʜʜʽʣʷʣʠ ʚʽʜ 

ʢʫʣʴʪʫʨʘʣʴʥʦʾ ʨʽʜʠʥʠ ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷʤ (15 ʭʚ ʧʨʠ 12,000 g) ʽ ʜʦʜʘʚʘʣʠ ʜʦ 

ʩʫʧʝʨʥʘʪʘʥʪʫ ʨʦʟʯʠʥ ʪʨʠʭʣʦʨʦʮʪʦʚʦʾ ʢʠʩʣʦʪʠ (ʊʍʋ) ʜʦ ʢʽʥʮʝʚʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ 

10% (w/v). ʇʽʩʣʷ ʽʥʢʫʙʘʮʽʾ ʧʨʠ -18 Üʉ ʧʨʦʪʷʛʦʤ 30 ʭʚ ʧʨʝʮʠʧʽʪʦʚʘʥʽ ʙʽʣʢʠ 

ʚʠʜʘʣʷʣʠ ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷʤ  (12,000 g ʧʨʦʪʷʛʦʤ 40 ʭʚ ʧʨʠ 4 ÁC) [504].  

ɼʦ ʦʪʨʠʤʘʥʦʛʦ ʩʫʧʝʨʥʘʪʘʥʪʫ ʜʦʜʘʚʘʣʠ 3 ʦʙôʻʤʠ ʝʪʘʥʦʣʫ ʽ ʟʘʣʠʰʘʣʠ ʧʨʠ 

4Á C ʥʘ 12-16 ʛʦʜ, ʧʨʝʮʠʧʽʪʘʪ ʟʙʠʨʘʣʠ ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷʤ (12,000 g, 20 ʭʚ ʧʨʠ 

4Á C), ʩʫʩʧʝʥʜʫʚʘʣʠ ʚ 10 ʤʣ ʜʠʩʪʠʣʴʦʚʘʥʦʾ ʚʦʜʠ ʽ ʜʽʘʣʽʟʫʚʘʣʠ (10,000 ɼa) ʧʨʦʪʠ 

ʜʠʩʪʠʣʴʦʚʘʥʦʾ ʚʦʜʠ. ʅʘʷʚʥʽʩʪʴ ʥʫʢʣʝʾʥʦʚʠʭ ʢʠʩʣʦʪ ʽ ʧʨʦʪʝʾʥʫ ʚ ʜʽʘʣʽʟʘʪʽ 

ʚʠʟʥʘʯʘʣʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʫ DeNovix 

DS-11 FX+ (DeNovix, USA), ʚʠʤʽʨʶʚʘʣʠ ʟʘʛʘʣʴʥʫ ʢʦʥʮʝʥʪʨʘʮʽʶ ʚʫʛʣʝʚʦʜʽʚ 

ʬʝʥʦʣ-ʩʽʨʯʘʥʦ-ʢʠʩʣʦʪʥʠʤ ʤʝʪʦʜʦʤ [132] ʽ ʣʽʦʬʽʣʽʟʫʚʘʣʠ.  

ɺʠʟʥʘʯʝʥʥʷ ʤʦʣʝʢʫʣʷʨʥʦʾ ʤʘʩʠ ɽʇʉ. ʄʦʣʝʢʫʣʷʨʥʫ ʤʘʩʫ 

ʝʢʟʦʧʦʣʽʩʘʭʘʨʠʜʽʚ ʚʠʟʥʘʯʘʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʛʝʣʴ-ʧʨʦʥʠʢʥʦʾ ʭʨʦʤʘʪʦʛʨʘʬʽʾ. 

ʅʘʚʘʞʢʫ ʝʢʟʦʧʦʣʽʩʘʭʘʨʠʜʫ ʨʦʟʯʠʥʷʣʠ ʚ ʜʠʩʪʠʣʴʦʚʘʥʽʡ ʚʦʜʽ ʽ ʧʨʦʧʫʩʢʘʣʠ ʯʝʨʝʟ 

ʢʦʣʦʥʢʫ ʟ Sephadex G-75 (Sigma) [457]. ʄʦʣʝʢʫʣʷʨʥʫ ʤʘʩʫ ʚʠʟʥʘʯʘʣʠ ʟʛʽʜʥʦ 

ʢʘʣʽʙʨʫʚʘʣʴʥʦʾ ʢʨʠʚʦʾ, ʦʪʨʠʤʘʥʦʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʤʝʨʮʽʡʥʠʭ ʜʝʢʩʪʨʘʥʽʚ ʟ 

ʤʦʣʝʢʫʣʷʨʥʠʤʠ ʤʘʩʘʤʠ 5, 12, 25 and 50 ʢɼa.  

ɺʠʟʥʘʯʝʥʥʷ ʤʦʥʦʩʘʭʘʨʠʜʥʦʛʦ ʩʢʣʘʜʫ ɽʇʉ. ɿʨʘʟʢʠ ʝʢʟʦʧʦʣʽʩʘʭʘʨʠʜʽʚ 

ʛʽʜʨʦʣʽʟʫʚʘʣʠ 2 M ʪʨʠʬʪʦʨʦʮʪʦʚʦʶ ʢʠʩʣʦʪʦʶ, ʢʘʧʩʫʣʴʥʠʭ ï  ʧʨʠ 100 ÁC 

ʧʨʦʪʷʛʦʤ 6 ʛʦʜ, ʟ ʢʫʣʴʪʫʨʘʣʴʥʦʾ ʨʽʜʠʥʠ ï ʧʨʠ 120  Áʉ, ʧʨʦʪʷʛʦʤ 4 ʛʦʜ. 

ʊʨʠʬʪʦʨʦʮʪʦʚʫ ʢʠʩʣʦʪʫ ʚʠʜʘʣʷʣʠ ʚʠʧʘʨʶʚʘʥʥʷʤ ʧʽʜ ʚʘʢʫʫʤʦʤ. ɼʦ ʢʦʞʥʦʛʦ 

ʚʠʩʫʰʝʥʦʛʦ ʟʨʘʟʢʘ ʢʘʧʩʫʣʴʥʠʭ ɽʇʉ ʜʦʜʘʚʘʣʠ  0,3 ʤʣ ʜʝʨʠʚʘʪʠʟʫʶʯʦʛʦ 

ʨʝʘʛʝʥʪʫ (32 ʤʛ/ʤʣ ʛʽʜʨʦʢʩʽʣʘʤʽʥ ʛʽʜʨʦʭʣʦʨʠʜʫ,  40 ʤʛ/ʤʣ 4-

ʜʠʤʝʪʠʣʘʤʽʥʦʧʠʨʽʜʠʥʫ ʚ 4:1 v/v ʧʽʨʠʜʠʥ/ʤʝʪʘʥʦʣ), ʟʨʘʟʢʠ ʚʠʪʨʠʤʫʚʘʣʠ ʧʨʠ  75 



тт 
 

 

 

ÁC ʧʨʦʪʷʛʦʤ 25 ʭʚ. ʇʽʩʣʷ ʽʥʢʫʙʘʮʽʾ ʟʨʘʟʢʠ ʦʭʦʣʦʜʞʫʚʘʣʠ ʜʦ ʢʽʤʥʘʪʥʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʜʦʜʘʚʘʣʠ 0,3 ʤʣ ʦʮʪʦʚʦʛʦ ʘʥʛʽʜʨʠʜʫ ʽ ʽʥʢʫʙʫʚʘʣʠ ʧʨʠ 75 ÁC 

ʧʨʦʪʷʛʦʤ 25 ʭʚ. ɼʦ ʨʝʘʢʮʽʡʥʦʾ ʩʫʤʽʰʽ ʜʦʜʘʚʘʣʠ 1 ʤʣ ʜʠʭʣʦʨʝʪʘʥʫ. ɿʘʣʠʰʦʢ 

ʨʝʘʛʝʥʪʽʚ ʚʠʜʘʣʷʣʠ ʧʦʜʚʽʡʥʦʶ ʝʢʩʪʨʘʢʮʽʻʶ 1 N ʩʦʣʷʥʦʶ ʢʠʩʣʦʪʦʶ ʽ ʧʦʪʨʽʡʥʦʶ 

ʝʢʩʪʨʘʢʮʽʻʶ ʚʦʜʦʶ. ʐʘʨ ʜʠʭʣʦʨʝʪʘʥʫ ʚʠʜʘʣʷʣʠ, ʚʠʩʫʰʫʚʘʣʠ ʽ ʨʦʟʯʠʥʷʣʠ ʚ 300 

ʤʢʣ ʩʫʤʽʰʽ ʛʝʧʪʘʥʫ ʽ ʤʝʪʠʣʘʮʝʪʘʪʫ (1:1 v/v) [89]. 

ɼʦ ʩʫʭʦʛʦ ʟʘʣʠʰʢʫ ɽʇʉ ʟ ʢʫʣʴʪʫʨʘʣʴʥʦʾ ʨʽʜʠʥʠ ʜʦʜʘʚʘʣʠ 100 ʤʢʣ 0,5 N 

ʨʦʟʯʠʥʫ NH4OH. ʉʫʤʽʰ ʟʘʣʠʰʠʪʠ ʧʨʠ ʢʽʤʥʘʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨi ʥʘ 10 - 15 ʭʚ, 

ʧʦʪʽʤ ʜʦ ʨʝʘʢʮʽʡʥʦʾ ʩʫʤʽʰʽ ʜʦʜʘʚʘʣʠ 1 ʤʛ NaBH4, ʨʝʪʝʣʴʥʦ ʧʝʨʝʤiʰʫʚʘʣʠ, 

ʽʥʢʫʙʫʚʘʣʠ 10 ʭʚ  ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 100 Üʉ. ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʽʥʢʫʙʫʚʘʥʥʷ ʜʦ 

ʩʫʤʽʰʽ ʜʦʜʘʚʘʣʠ 100 ʤʢʣ ʦʮʪʦʚʦʾ ʢʠʩʣʦʪʠ. ʈʝʪʝʣʴʥʦ ʧʝʨʝʤiʰʫʚʘʣʠ, 

ʚʠʧʘʨʶʚʘʣʠ ʜʦʩʫʭʘ ʥʘ ʨʦʪʦʨʥʦʤʫ ʚʠʧʘʨʶʚʘʯʽ. ʉʫʭʠʡ ʟʘʣʠʰʦʢ ʪʨʠʯʽ 

ʧʨʦʤʠʚʘʣʠ ʤʝʪʘʥʦʣʦʤ. ɼʝʨʠʚʘʪʠʟʘʮʽʶ ʧʨʦʚʦʜʠʣʠ 200 ʤʢʣ ʩʫʤiʰi 

ʧiʨʠʜʠʥʫ:ʦʮʪʦʚʦʛʦ ʘʥʛiʜʨʠʜʫ (1:1 ʦʙ/ʦʙ). ʈʝʪʝʣʴʥʦ ʧʝʨʝʤiʰʫʚʘʣʠ, ʧʨʦʛʨiʚʘʣʠ 

ʧʨʠ 100 Áʉ ʧʨʦʪʷʛʦʤ 30 ʭʚ. ʇʽʩʣʷ ʽʥʢʫʙʫʚʘʥʥʷ ʜʦ ʨʝʘʢʮʽʡʥʦʾ ʩʫʤʽʰʽ ʜʦʜʘʚʘʣʠ 

600 ʤʢʣ ʭʣʦʨʦʬʦʤʫ ʪʘ 1,0 1,0 ʤʣ 2 % ʨʦʟʯʠʥʫ CuSO4, ʨʝʪʝʣʴʥʦ ʧʝʨʝʤiʰʫʚʘʣʠ. 

ɼʣʷ ʢʨʘʱʦʛʦ ʨʦʟʜiʣʝʥʥʷ ʬʘʟ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ ʧʨʠ 3000 ʦʙ/ʭʚ ʧʨʦʪʷʛʦʤ 3 ʭʚ. 

ʍʣʦʨʦʬʦʨʤʥʫ ʬʘʟʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʭʨʦʤʘʪʦʛʨʘʬiʯʥʦʛʦ 

ʘʥʘʣiʟʫ [521].  

ʍʨʦʤʘʪʦʛʨʘʬʽʯʥʠʡ ʘʥʘʣʽʟ ʧʨʦʚʦʜʠʣʠ ʥʘ ʛʘʟʦʚʽʡ ʭʨʦʤʘʪʦ-ʤʘʩ-

ʩʧʝʢʪʨʦʤʝʪʨʠʯʥʽʡ ʩʠʩʪʝʤʽ Agilent 6890N/5973inert (Agilent Technologies, USA) 

ʟ ʢʘʧiʣʷʨʥʦʶ ʢʦʣʦʥʢʦʶ HP-5ms (30 ʤ Ĭ 0,25 ʤʤ Ĭ 0,25 ʤʢʤ, Agilent 

technologies, USA). ʊʝʤʧʝʨʘʪʫʨʘ ʚʠʧʘʨʶʚʘʯʘ 250 Üʉ, ʪʝʤʧʝʨʘʪʫʨʘ iʥʪʝʨʬʝʡʩʫ 

280 Áʉ. ʈʦʟʜiʣʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʚ ʨʝʞʠʤi ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ: 1) ʜʣʷ 

ʢʘʧʩʫʣʴʥʠʭ ɽʇʉ ʧʦʯʘʪʢʦʚʫ ʪʝʤʧʝʨʘʪʫʨʫ 160 Üʉ ʚʠʪʨʠʤʫʚʘʣʠ ʚʧʨʦʜʦʚʞ 8 ʭʚ., 

ʧʽʜʥʽʤʘʣʠ ʟ ʛʨʘʜʽʻʥʪʦʤ 5 Üʉ/ʭʚ ʜʦ 240 0ʉ. ʂʽʥʮʝʚʫ ʪʝʤʧʝʨʘʪʫʨʫ ʚʠʪʨʠʤʫʚʘʣʠ 

ʚʧʨʦʜʦʚʞ 6 ʭʚ; 2)  ʜʣʷ ɽʇʉ ʢʫʣʴʪʫʨʘʣʴʥʦʾ ʨʽʜʠʥʠ ʧʦʯʘʪʢʦʚʫ ʪʝʤʧʝʨʘʪʫʨʫ 140 

Áʉ ʚʠʪʨʠʤʫʚʘʣʠ ʚʧʨʦʜʦʚʞ 2,5 ʭʚ, ʧʦʪiʤ ʧiʜʥiʤʘʣʠ ʟ ʛʨʘʜiʻʥʪʦʤ 5 Áʉ/ʭʚ ʜʦ 210 



ту 
 

 

 

Áʉ, ʪʨʠʤʘʣʠ ʥʝʟʤiʥʥʦʶ 13 ʭʚ, ʧʦʪiʤ ʧiʜʥiʤʘʣʠ ʜʦ 320 Áʉ ʟi ʰʚʠʜʢiʩʪʶ 10 Áʉ/ʭʚ 

ʂiʥʮʝʚʫ ʪʝʤʧʝʨʘʪʫʨʫ ʚʠʪʨʠʤʫʚʘʣʠ ʚʧʨʦʜʦʚʞ 2 ʭʚ. 

ʇʨʦʙʫ ʦʙôʻʤʦʤ 1 ʤʢʣ, ʚʚʦʜʠʣʠ ʚ ʨʝʞʠʤi ʧʦʜiʣʫ ʧʦʪʦʢʫ 1:50. 

ɼʝʪʝʢʪʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠ ʚ ʨʝʞʠʤi SCAN ʚ ʜiʘʧʘʟʦʥi (38 - 400 m/z). ʐʚʠʜʢiʩʪʴ 

ʧʦʪʦʢʫ ʛʘʟʫ ʥʦʩiʷ ʯʝʨʝʟ ʢʦʣʦʥʢʫ 1,2 ʤʣ/ʭʚ. Iʜʝʥʪʠʬiʢʘʮiʶ ʧʨʦʚʦʜʠʣʠ ʟʘ ʯʘʩʦʤ 

ʫʪʨʠʤʘʥʥʷ ʩʪʘʥʜʘʨʪiʚ ʤʦʥʦʩʘʭʘʨʠʜiʚ (ʛʘʣʘʢʪʦʟʠ, ʤʘʥʥʦʟʠ, ʢʩʠʣʦʟʠ, ʛʣʶʢʦʟʠ, 

ʬʫʢʦʟʠ, ʘʨʘʙʽʥʦʟʠ, ʨʘʤʥʦʟʠ, ʨʠʙʦʟʠ)  ʪʘ ʟʘ ʙiʙʣiʦʪʝʢʦʶ ʤʘʩ-ʩʧʝʢʪʨiʚ NIST 02. 

ɯʥʬʨʘʯʝʨʚʦʥʘ ʩʧʝʢʪʨʦʩʢʦʧʽʷ ɽʇʉ. ɯʏ-ʩʧʝʢʪʨʦʩʢʦʧʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʟʨʘʟʢʽʚ ɽʇʉ ʧʨʦʚʦʜʠʣʠ ʥʘ ʌʫʨ'ʻ-ʩʧʝʢʪʨʦʤʝʪʨʽ ʌʉʄ-1202 ʚ ʦʙʣʘʩʪʽ ʜʦʚʞʠʥ 

ʭʚʠʣʴ 4000-400 ʩʤ-1. ɼʣʷ ʚʠʤʽʨʽʚ ʜʦʩʣʽʜʞʫʚʘʥʽ ʟʨʘʟʢʠ ʨʝʪʝʣʴʥʦ ʟʤʽʰʫʚʘʣʠ ʟ 

ʧʦʨʦʰʢʦʤ KBr ʚ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 1:300 ʤʛ ʽ ʦʪʨʠʤʘʥʫ ʩʫʤʽʰ ʧʨʝʩʫʚʘʣʠ ʚ 

ʧʨʦʟʦʨʽ ʧʽʛʫʣʢʠ (ʧʨʷʤʦʢʫʪʥʽ ʧʣʘʩʪʠʥʢʠ ʨʦʟʤʽʨʦʤ (5Ĭ26) ʤʤ2. 

 

2.4. ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʤʦʣʦʯʥʦʢʠʩʣʠʭ 

ʙʘʢʪʝʨʽʡ 

 

2.4.1. ɺʠʟʥʘʯʝʥʥʷ ʘʥʪʘʛʦʥʽʩʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 

ɸʥʪʘʛʦʥʽʩʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʄʂɹ ʚʠʟʥʘʯʘʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʫ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʭ ʰʪʨʠʭʽʚ [142]. ɺ ʮʝʥʪʨʽ ʯʘʰʢʠ ʇʝʪʨʽ ʟ ʩʝʨʝʜʦʚʠʱʝʤ ʄʇɸ 

(ʯʠ ʂɸ) ʚʠʨʽʟʘʣʠ ʩʤʫʞʢʫ ʘʛʘʨʫ ʟʘʚʰʠʨʰʢʠ 1 ʩʤ ʽ ʚʠʜʘʣʷʣʠ ʾʾ. ɺ ʫʪʚʦʨʝʥʠʡ 

ʧʨʦʩʪʽʨ ʟʘʣʠʚʘʣʠ ʦʭʦʣʦʜʞʝʥʠʡ (45-50 ÁC) MRS ʯʠ M17 ʘʛʘʨ ʽ ʧʽʩʣʷ ʟʘʩʪʠʛʘʥʥʷ 

ʧʦʚʝʨʭʥʶ ʟʘʩʽʚʘʣʠ ʜʦʙʦʚʦʶ ʢʫʣʴʪʫʨʦʶ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʰʪʘʤʫ ʄʂɹ. ʏʘʰʢʠ 

ʇʝʪʨʽ ʽʥʢʫʙʫʚʘʣʠ ʧʨʠ ʚʽʜʧʦʚʽʜʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ  (30 ÁC ʯʠ 37 ÁC) ʧʨʦʪʷʛʦʤ 16 - 

24 ʛʦʜ. ʊʝʩʪ-ʢʫʣʴʪʫʨʠ ʫʤʦʚʥʦ-ʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ (ʋʇʄ) ʚʠʨʦʱʫʚʘʣʠ 

ʚ ʚʽʜʧʦʚʽʜʥʦʤʫ ʧʦʞʠʚʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʧʨʦʪʷʛʦʤ ʜʦʙʠ ʽ ʧʽʜʩʽʚʘʣʠ ʧʝʪʣʝʶ ʧʽʜ 

ʧʨʷʤʠʤ ʢʫʪʦʤ ʜʦ ʩʤʫʞʢʠ ʩʝʨʝʜʦʚʠʱʘ ʟ ʢʫʣʴʪʫʨʦʶ ʄʂɹ. ʏʘʰʢʠ ʽʥʢʫʙʫʚʘʣʠ 

ʧʨʠ 37 ÁC ʽ ʚʠʤʽʨʶʚʘʣʠ ʟʦʥʠ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ ʯʝʨʝʟ 6, 8 ʽ 24 ʛʦʜ. ʏʘʰʢʠ ʙʝʟ 

ʰʪʘʤʽʚ ʄʂɹ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʷʢ ʢʦʥʪʨʦʣʴ. ɼʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʢʠʩʣʦʪʦʫʪʚʦʨʝʥʥʷ 



тф 
 

 

 

ʧʽʜ ʯʘʩ ʨʦʩʪʫ ʰʪʘʤʽʚ ʄʂɹ, ʚ ʩʝʨʝʜʦʚʠʱʝ ʄʇɸ ʜʦʜʘʚʘʣʠ ʙʨʦʤʢʨʝʟʦʣ 

ʧʫʨʧʫʨʥʠʡ.  

ʇʨʦʜʫʢʮʽʶ ʘʥʪʠʤʽʢʨʦʙʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ ʧʨʠ ʨʦʩʪʽ ʚ ʨʽʜʢʦʤʫ ʧʦʞʠʚʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ ʚʠʟʥʘʯʘʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʫ ʜʠʬʫʟʽʾ ʚ ʘʛʘʨʽ (ʤʝʪʦʜʠʢʘ 

çʣʫʥʦʢè) [397]. ʎʠʣʽʥʜʨʠ ʟ ʥʝʨʞʘʚʽʶʯʦʾ ʩʪʘʣʽ ʜʽʘʤʝʪʨʦʤ 6 ʤʤ ʧʦʤʽʱʘʣʠ ʥʘ 

ʧʦʚʝʨʭʥʶ ʚʽʜʧʦʚʽʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʚʥʦʩʠʣʠ ʚ ʯʘʰʢʫ ʇʝʪʨʽ 15 ʤʣ 

ʨʦʟʧʣʘʚʣʝʥʦʛʦ ʚʽʜʧʦʚʽʜʥʦʛʦ ʥʘʧʽʚ-ʘʛʘʨʠʟʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (0,75% ʘʛʘʨʫ), 

ʽʥʦʢʫʣʴʦʚʘʥʦʛʦ ʜʦʙʦʚʦʶ ʪʝʩʪ-ʢʫʣʴʪʫʨʦʶ. ʇʽʩʣʷ ʟʘʩʪʠʛʘʥʥʷ ʥʘʧʽʚ-

ʘʛʘʨʠʟʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʮʠʣʽʥʜʨʠ ʚʠʡʤʘʣʠ, ʚʥʦʩʠʣʠ ʚ ʣʫʥʢʠ ʧʦ 50 ʤʢʣ 

ʜʦʙʦʚʠʭ ʢʫʣʴʪʫʨ ʄʂɹ, ʽ ʽʥʢʫʙʫʚʘʣʠ ʧʨʦʪʷʛʦʤ 24 ʛʦʜʠʥ ʧʨʠ ʚʽʜʧʦʚʽʜʥʽʡ 

ʪʝʤʧʝʨʘʪʫʨʽ (30ÁC - 37ÁC). ʇʨʦʟʦʨʘ ʟʦʥʘ ʥʘʚʢʦʣʦ ʣʫʥʦʢ ʚʚʘʞʘʣʘʩʷ ʧʦʟʠʪʠʚʥʠʤ 

ʨʝʟʫʣʴʪʘʪʦʤ.  

ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʘʥʪʘʛʦʥʽʩʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʄʂɹ ʱʦʜʦ ʫʤʦʚʥʦ-

ʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʷʢ ʪʝʩʪ-ʢʫʣʴʪʫʨʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ Staphylococcus 

aureus ʋʂʄ ɺ-904 (ATCC 25923), S. epidermidis ʋʂʄ ɺ-919 ATCC, Bacillus 

cereus ʋʂʄ ɺ-908 (ATCC 11778), Pseudomonas aeruginosa ʋʂʄ ɺ-900 (ATCC 

9027), Proteus vulgaris ʋʂʄ ɺ-905 (ATCC 6896), Escherichia coli ʋʂʄ ɺ-906 

(ATCC 25922), Klebsiella pneumoniae ʋʂʄ ɺ-920 (ATCC 10031), Salmonella 

enterica ʋʂʄ ɺ-921 (NCTC 6017), Shigella sonnei ɻɯʉʂ 337, S. flexneri ɻɯʉʂ 

233169, Listeria monocytogenes NCTC 5105, Candida albicans ʋʂʄ Y-2681 

(ɸʊʉʉ 10231). ɸʥʪʘʛʦʥʽʩʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʄʂɹ ʱʦʜʦ ʬʽʪʦʧʘʪʦʛʝʥʥʠʤ 

ʙʘʢʪʝʨʽʡ ʚʠʟʥʘʯʘʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʩʪ-ʢʫʣʴʪʫʨ Pseudomonas fluorescens 

IMɺ 8573, P. syringae ʋʂʄ B-1027T (ATCC 19310), Pectobacterium carotovorum 

ʋʂʄ B-1095T (ATCC 15713), Clavibacter michiganensis 

subsp. michiganensis IMɺ 102, Agrobacterium tumefaciens ʋʂʄ ɺ-1000, 

Xantomonas campestris pv. campestris ʋʂʄ B-1049 ʽ X. vesicatoria ʋʂʄ B-1060.   

ʋʇʄ ʚʠʨʦʱʫʚʘʣʠ ʥʘ ʩʝʨʝʜʦʚʠʱʽ ʄʇɸ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 37Á ʉ, ʌʇɹ ï ʥʘ 

ʢʘʨʪʦʧʣʷʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʧʨʠ 28 Áʉ, ʚ ʜʦʩʣʽʜʘʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʦʙʦʚʽ 

ʢʫʣʴʪʫʨʠ.  



ул 
 

 

 

ɿ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʩʧʝʢʪʨʫ ʘʥʪʘʛʦʥʽʩʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʄʂɹ ʱʦʜʦ 

ʋʇʄ ʪʘ ʌʇɹ, ʰʪʘʤʠ ʨʦʜʽʚ Lactobacillus, Leuconostoc, Pediococcus ʽ 

Enterococcus ʚʠʨʦʱʫʚʘʣʠ ʥʘ ʩʝʨʝʜʦʚʠʱʽ MRS, ʘ ʰʪʘʤʠ ʨʦʜʫ Lactococcus ï ʥʘ 

ʩʝʨʝʜʦʚʠʱʽ ʄ17 ʽ ʢʫʣʴʪʠʚʫʚʘʣʠ ʧʨʠ 30 ʽ 37 Áʉ.  

ʉʢʨʠʥʽʥʛ ʙʘʢʪʝʨʽʦʮʠʥʦʛʝʥʥʠʭ ʰʪʘʤʽʚ ʝʥʪʝʨʦʢʦʢʽʚ ʧʨʦʚʦʜʠʣʠ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʫ çʣʫʥʦʢè, ʢʫʣʴʪʫʨʠ ʚʠʨʦʱʫʚʘʣʠ ʧʨʦʪʷʛʦʤ 24 ʛʦʜ ʧʨʠ 37 

Áʉ ʚ ʩʝʨʝʜʦʚʠʱʘʭ ʥʘʩʪʫʧʥʦʛʦ ʩʢʣʘʜʫ (w/v): ʩʝʨʝʜʦʚʠʱʝ ɯ: 1,00% ʧʝʧʪʦʥ, 0,05% 

ʜʨʽʞʜʞʦʚʠʡ ʝʢʩʪʨʘʢʪ, 0,25% ʢʫʢʫʨʫʜʟʷʥʠʡ ʝʢʩʪʨʘʢʪ, 2,00% ʩʘʭʘʨʦʟʘ; 

ʩʝʨʝʜʦʚʠʱʝ ɯɯ ï 1,00% ʧʝʧʪʦʥ, 0,05% ʜʨʽʞʜʞʦʚʠʡ ʝʢʩʪʨʘʢʪ, 0,25% 

ʢʫʢʫʨʫʜʟʷʥʠʡ ʝʢʩʪʨʘʢʪ, 2,00% ʤʝʣʷʩʘ; ʩʝʨʝʜʦʚʠʱʝ ɯɯɯ ï 1,00% ʧʝʧʪʦʥ, 0,05% 

ʜʨʽʞʜʞʦʚʠʡ ʝʢʩʪʨʘʢʪ, 0,25% ʢʫʢʫʨʫʜʟʷʥʠʡ ʝʢʩʪʨʘʢʪ; ʩʝʨʝʜʦʚʠʱʝ ɯV ï2,00% 

ʤʝʣʷʩʘ (pH 7,0Ñ0,2); MRS ʙʫʣʴʡʦʥ.  

 

2.4.2. ʇʨʦʜʫʢʮʽʷ ʝʢʟʦʧʦʣʽʩʘʭʘʨʠʜʽʚ ʄʂɹ ʽ ʾʭ ʙʽʦʣʦʛʽʯʥʘ ʘʢʪʠʚʥʽʩʪʴ 

ɿʜʘʪʥʽʩʪʴ ʜʦ ʩʠʥʪʝʟʫ ʝʢʟʦʧʦʣʽʩʘʭʘʨʠʜʽʚ ʰʪʘʤʘʤʠ ʄʂɹ ʜʦʩʣʽʜʞʫʚʘʣʠ ʥʘ 

ʘʛʘʨʠʟʦʚʘʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ MRS, ʱʦ ʤʽʩʪʠʣʠ ʩʘʭʘʨʦʟʫ, ʣʘʢʪʦʟʫ, ʛʣʶʢʦʟʫ ʯʠ 

ʬʨʫʢʪʦʟʫ ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 5%. ʏʘʰʢʠ ʟ ʧʦʩʽʚʘʤʠ ʽʥʢʫʙʫʚʘʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ  

30Á ʉ ʧʨʦʪʷʛʦʤ 24-72 ʛʦʜ ʽ ʚʽʟʫʘʣʴʥʦ ʚʽʜʤʽʯʘʣʠ ʟʜʘʪʥʽʩʪʴ ʜʦ ʩʠʥʪʝʟʫ 

ʝʢʟʦʧʦʣʽʩʘʭʘʨʠʜʫ ʟʘ ʫʪʚʦʨʝʥʥʷʤ ʩʣʠʟʦʚʠʭ ʯʠ ʚôʷʟʢʠʭ ʢʦʣʦʥʽʡ [424]. 

 

2.4.2.1. ɺʧʣʠʚ ɽʇʉ ʥʘ ʨʽʩʪ ʪʘ ʙʽʦʧʣʽʚʢʦʫʪʚʦʨʝʥʥʷ ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ 

ʙʘʢʪʝʨʽʡ 

ʆʮʽʥʢʫ ʚʧʣʠʚʫ ɽʇʉ ʥʘ ʨʽʩʪ ʪʘ ʙʽʦʧʣʽʚʢʦʫʪʚʦʨʝʥʥʷ ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ 

ʙʘʢʪʝʨʽʡ ʧʨʦʚʦʜʠʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 96-ʣʫʥʦʯʥʠʭ ʧʣʘʥʰʝʪʽʚ. ɼʦ ʢʘʨʪʦʧʣʷʥʦ-

ʜʝʢʩʪʨʦʟʥʦʛʦ ʙʫʣʴʡʦʥʫ ʜʦʜʘʚʘʣʠ ɽʇʉ ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 100 ʤʢʛ/ʤʣ, ʚʥʦʩʠʣʠ ʚ 

ʣʫʥʢʠ ʽ ʽʥʦʢʫʣʶʚʘʣʠ ʜʦʙʦʚʦʶ ʢʫʣʴʪʫʨʦʶ ʪʝʩʪ-ʰʪʘʤʫ ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ 

ʙʘʢʪʝʨʽʡ. ʃʫʥʢʠ ʟ ʽʥʦʢʫʣʴʦʚʘʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ ʙʝʟ ɽʇʉ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʷʢ 

ʧʦʟʠʪʠʚʥʠʡ ʢʦʥʪʨʦʣʴ, ʘ ʥʝʽʥʦʢʫʣʴʦʚʘʥʝ ʩʝʨʝʜʦʚʠʱʝ ï ʷʢ ʥʝʛʘʪʠʚʥʠʡ. 



ум 
 

 

 

ɺʠʤʽʨʶʚʘʣʠ ʦʧʪʠʯʥʫ ʛʫʩʪʠʥʫ ʧʨʠ ʜʦʚʞʠʥʽ ʭʚʠʣʽ 620 ʥʤ ʜʦ ʽʥʢʫʙʘʮʽʾ ʪʘ ʯʝʨʝʟ 

3, 6, 24 ʽ 48 ʛʦʜ ʽʥʢʫʙʘʮʽʾ ʧʨʠ 28Á C. ʏʝʨʝʟ 48 ʛʦʜ ʢʫʣʴʪʫʨʘʣʴʥʫ ʨʽʜʠʥʫ ʟ 

ʢʣʽʪʠʥʘʤʠ, ʱʦ ʥʝ ʧʨʠʢʨʽʧʠʣʠʩʷ, ʚʠʜʘʣʷʣʠ, ʣʫʥʢʠ ʜʚʽʯʽ ʧʨʦʤʠʚʘʣʠ 

ʜʠʩʪʠʣʴʦʚʘʥʦʶ ʚʦʜʦʶ ʪʘ ʚʠʩʫʰʫʚʘʣʠ. ɸʜʛʝʟʦʚʘʥʽ ʙʘʢʪʝʨʽʘʣʴʥʽ ʢʣʽʪʠʥʠ 

ʬʘʨʙʫʚʘʣʠ 0,2% ʨʦʟʯʠʥʦʤ ʛʝʥʮʽʘʥʦʚʦʛʦ ʬʽʦʣʝʪʦʚʦʛʦ ʧʨʠ ʢʽʤʥʘʪʥʽʡ 

ʪʝʤʧʝʨʘʪʫʨʽ ʧʨʦʪʷʛʦʤ 30 ʭʚ. ɹʘʨʚʥʠʢ ʚʠʜʘʣʷʣʠ, ʣʫʥʢʠ ʧʨʦʤʠʚʘʣʠ 

ʜʠʩʪʠʣʴʦʚʘʥʦʶ ʚʦʜʦʶ, ʚʠʩʫʰʫʚʘʣʠ ʪʘ ʜʦʜʘʚʘʣʠ ʧʦ 150 ʤʢʣ 96% ʝʪʘʥʦʣʫ ʜʣʷ 

ʨʦʟʯʠʥʝʥʥʷ ʬʘʨʙʥʠʢʘ. ɺʠʤʽʨʷʣʠ ʦʧʪʠʯʥʫ ʛʫʩʪʠʥʫ ʝʪʘʥʦʣʫ ʟ ʬʘʨʙʥʠʢʦʤ ʧʨʠ 

ʜʦʚʞʠʥʽ ʭʚʠʣʽ 595 ʥʤ. ɸʥʪʠʙʽʦʧʣʽʚʢʦʚʘ ʘʢʪʠʚʥʽʩʪʴ ʦʙʯʠʩʣʶʚʘʣʘʩʴ ʟʘ 

ʬʦʨʤʫʣʦʶ:  

ɯʥʛʽʙʫʚʘʥʥʷ ʙʽʦʧʣʽʚʦʢʫʪʚʦʨʝʥʥʷ (%) = [(Acontrol ī Aeps)/ Acontrol] Ĭ 100%, 

ʜʝ Acontrol ï ʦʧʪʠʯʥʘ ʛʫʩʪʠʥʘ ʙʝʟ ɽʇʉ, and Aeps ï ʦʧʪʠʯʥʘ ʛʫʩʪʠʥʘ ʟ ɽʇʉ 

[452]. 

 

2.4.2.2. ʇʨʦʪʠʚʽʨʫʩʥʘ ʘʢʪʠʚʥʽʩʪʴ ɽʇʉ 

ʆʯʠʱʝʥʥʷ ʚʽʨʫʩʫ ʪʶʪʶʥʦʚʦʾ ʤʦʟʘʾʢʠ (ɺʊʄ) ʧʨʦʚʦʜʠʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

Nicotiana tabacum L. ʩʦʨʪʫ Immunny 580 ʟʘ ʤʝʪʦʜʦʤ ɻʝʙʝʨʪʘ [208]. 

ʇʨʦʪʠʚʽʨʫʩʥʫ ʘʢʪʠʚʥʽʩʪʴ ɽʇʉ ʫ ʚʽʜʥʦʰʝʥʥʽ ɺʊʄ ʜʦʩʣʽʜʞʫʚʘʣʠ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʦʩʣʠʥ Datura stramonium, ʷʢʽ ʽʥʬʽʢʫʚʘʣʠ ʦʯʠʱʝʥʠʤ 

ʧʨʝʧʘʨʘʪʦʤ ɺʊʄ ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 10 ʤʢʛ/ʤʣ. ʆʮʽʥʶʚʘʣʠ ʽʥʘʢʪʠʚʫʶʯʠʡ ʚʧʣʠʚ 

ɽʇʉ ʫ ʢʦʥʮʝʥʪʨʘʮʽʷʭ 10, 50 ʽ 100 ʤʢʛ/ʤʣ ʪʘ ʟʘʭʠʩʥʠʡ ʚʧʣʠʚ ɽʇʉ ï ʫ 

ʢʦʥʮʝʥʪʨʘʮʽʾ 100 ʤʢʛ/ʤʣ.  

ʉʪʫʧʽʥʴ ʽʥʛʽʙʫʚʘʥʥʷ ʚʽʨʫʩʫ ʝʢʟʦʧʦʣʽʩʘʭʘʨʠʜʘʤʠ ʦʮʽʥʶʚʘʣʠ ʟʘ 

ʬʦʨʤʫʣʦʶ:   

ɯʥʛʽʙʫʚʘʥʥʷ (%) = [(Nc ī Neps)/ Nc] Ĭ 100%, 

ʜʝ Nc - ʩʝʨʝʜʥʷ ʢʽʣʴʢʽʩʪʴ ʥʝʢʨʦʟʽʚ ʚ ʢʦʥʪʨʦʣʽ, Neps ï ʩʝʨʝʜʥʷ ʢʽʣʴʢʽʩʪʴ 

ʥʝʢʨʦʟʽʚ ʧʨʠ ʦʙʨʦʙʮʽ ɽʇʉ.   

 

 



ун 
 

 

 

ʎʠʪʦʪʦʢʩʠʯʥʽʩʪʴ ɽʇʉ ʚʠʟʥʘʯʘʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʄʊʊ-ʪʝʩʪʫ (ʄʊʊ - 

3-(4-5 ʜʠʤʝʪʠʣʪʨʠʘʟʦʣ-2-ʽʣ)-2,5-ʜʠʬʝʥʽʣʪʝʪʨʘʟʦʣʽʫʤ ʙʨʦʤʽʜ) ʷʢ ʦʧʠʩʘʥʦ 

ʨʘʥʽʰʝ [46, 411]. ʄʦʥʦʰʘʨ ʢʣʽʪʠʥ BHK-21 ʫ 96 ʣʫʥʢʦʚʠʭ ʧʣʘʥʰʝʪʘʭ 

ʽʥʢʫʙʫʚʘʣʠ ʟ ɽʇʉ ʫ ʢʦʥʮʝʥʪʨʘʮʽʷʭ 375, 750 ʪʘ 1500 ʤʢʛ/ʤʣ ʧʨʦʪʷʛʦʤ 72 ʛʦʜ ʽ 

ʜʦʜʘʚʘʣʠ ʜʦ ʩʝʨʝʜʦʚʠʱʘ 20 ʤʢʣ ʨʦʟʯʠʥʫ ʄʊʊ. ʏʝʨʝʟ 4 ʛʦʜ ʽʥʢʫʙʘʮʽʾ ʚ ʣʫʥʢʠ 

ʜʦʜʘʚʘʣʠ 100 ʤʢʣ 96% ʝʪʘʥʦʣʫ ʪʘ ʚʠʤʽʨʶʚʘʣʠ ʦʧʪʠʯʥʫ ʛʫʩʪʠʥʫ ʧʨʠ 538 ʥʤ.  

ʆʧʪʠʯʥʫ ʛʫʩʪʠʥʫ ʢʦʞʥʦʾ ʣʫʥʢʠ ʧʦʨʽʚʥʶʚʘʣʠ ʟ ʦʧʪʠʯʥʦʶ ʛʫʩʪʠʥʦʶ 

ʨʦʟʯʠʥʥʠʢʘ ʪʘ ʚʠʨʘʭʦʚʫʚʘʣʠ ʚʽʜʩʦʪʦʢ ʧʨʠʛʥʽʯʝʥʥʷ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʢʣʽʪʠʥ ʧʽʜ 

ʜʽʻʶ ɽʇʉ ʟʘ ʬʦʨʤʫʣʦʶ: 

% ʧʨʠʛʥʽʯʝʥʥʷ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ = 100 ï (ɸ/ɹ ʭ 100), 

 ʜʝ ɸ - ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʦʧʪʠʯʥʦʾ ʛʫʩʪʠʥʠ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ, ɹ - ʩʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ ʦʧʪʠʯʥʦʾ ʛʫʩʪʠʥʠ ʟʨʘʟʢʽʚ ʢʦʥʪʨʦʣʶ ʢʣʽʪʠʥ. ɺʠʨʘʭʦʚʫʚʘʣʠ 

ʢʦʥʮʝʥʪʨʘʮʽʶ ɽʇʉ, ʷʢʘ ʧʨʠʛʥʽʯʫʻ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʢʣʽʪʠʥ ʥʘ 50% (ʉʉ50) ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ ʢʣʽʪʠʥ ʥʝ ʦʙʨʦʙʣʝʥʠʤ ɽʇʉ. 

ɺʠʟʥʘʯʝʥʥʷ ʘʥʪʠʚʽʨʫʩʥʦʾ ʜʽʾ ɽʇʉ ʱʦʜʦ ʚʽʨʫʩʫ ʧʨʦʩʪʦʛʦ ʛʝʨʧʝʩʫ ʣʶʜʠʥʠ 

1 ʪʠʧʫ (ɺʇɻ-1) ʧʨʦʚʦʜʠʣʠ ʟʘ ʨʽʟʥʠʭ ʩʭʝʤ ʚʥʝʩʝʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʫʣʴʪʫʨʠ 

ʢʣʽʪʠʥ BHK-21 ʟʘ ʩʪʘʥʜʘʨʪʥʠʤʠ ʤʝʪʦʜʠʢʘʤʠ [67].  

ɼʦʩʣʽʜʞʝʥʥʷ ʚʽʨʫʣʽʮʠʜʥʦʾ ʜʽʾ ʧʨʦʚʦʜʠʣʠ ʰʣʷʭʦʤ ʟʤʽʰʫʚʘʥʥʷ ʚʽʨʫʩʫ 

ɺʇɻ-1 (ʤʥʦʞʠʥʥʽʩʪʴ ʽʥʬʽʢʫʚʘʥʥʷ ʚʽʨʫʩʫ (ʄʆɯ) 32 ʙʣʷʰʢʦʫʪʚʦʨʶʶʯʠʭ 

ʦʜʠʥʠʮʴ ʥʘ ʢʣʽʪʠʥʫ (ɹʋʆ/ʢʣ)) ʟ ʨʽʚʥʠʤ ʦʙôʻʤʦʤ ɽʇʉ ʚ ʢʦʥʮʝʥʪʨʘʮʽʾ 1500 

ʤʢʛ/ʤʣ ʪʘ ʽʥʢʫʙʫʚʘʣʠ ʧʨʠ 37ʦʉ ʧʨʦʪʷʛʦʤ 3 ʛʦʜ. ʄʦʥʦʰʘʨ ʢʣʽʪʠʥ ɺʅʂ-21 ʫ 96 

ʣʫʥʢʦʚʠʭ ʧʣʘʥʰʝʪʘʭ ʽʥʬʽʢʫʚʘʣʠ ʚʽʜʧʦʚʽʜʥʠʤʠ ʨʦʟʚʝʜʝʥʥʷʤʠ ʩʫʩʧʝʥʟʽʾ 

ɽʇʉ/ʚʽʨʫʩ. ʇʽʩʣʷ ʘʜʩʦʨʙʮʽʾ ʚʽʨʫʩʫ ʧʨʠ 37ÁC ʧʨʦʪʷʛʦʤ 2 ʛʦʜ ʚʽʨʫʩʦʚʤʽʩʥʠʡ 

ʤʘʪʝʨʽʘʣ ʚʠʜʘʣʷʣʠ, ʧʨʦʤʠʚʘʣʠ ʤʦʥʦʰʘʨ ʢʣʽʪʠʥ ʙʫʬʝʨʦʤ PBS (pH=7,2) ʪʘ 

ʚʥʦʩʠʣʠ 200 ʤʢʣ ʧʽʜʪʨʠʤʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʇʣʘʥʰʝʪ ʟ ʢʣʽʪʠʥʘʤʠ 

ʚʠʪʨʠʤʫʚʘʣʠ ʚ 5% ʉʆ2 ʧʨʠ 37
ʦʉ ʧʨʦʪʷʛʦʤ 3 - 5 ʜʽʙ ʜʦ ʧʦʷʚʠ ʚʠʨʘʞʝʥʦʾ 

ʮʠʪʦʧʘʪʠʯʥʦʾ ʜʽʾ ʚʽʨʫʩʫ ʪʘ ʚʠʟʥʘʯʘʣʠ ʡʦʛʦ ʪʠʪʨ [92]. 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ɽʇʉ ʥʘ ʝʪʘʧ ʘʜʩʦʨʙʮʽʾ ʚʽʨʫʩʫ ʤʦʥʦʰʘʨ ʢʣʽʪʠʥ 

ɺʅʂ-21 ʽʥʢʫʙʫʚʘʣʠ ʧʨʠ 4ʦʉ ʧʨʦʪʷʛʦʤ 1 ʛʦʜ. ʪʘ ʽʥʬʽʢʫʚʘʣʠ ʩʫʩʧʝʥʟʽʻʶ ɺʇɻ-1  



уо 
 

 

 

(ʄʆɯ 3,2 ɹʋʆ/ʢʣ) ʟ ʨʽʚʥʠʤ ʦʙôʻʤʦʤ ʜʚʦʢʨʘʪʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʡ ɽʇʉ (40 ï 300 

ʤʢʛ/ʤʣ). ɸʜʩʦʨʙʮʽʶ ʚʽʨʫʩʫ ʧʨʦʚʦʜʠʣʠ ʧʨʠ 4ʦʉ ʧʨʦʪʷʛʦʤ 3 ʛʦʜ, ʧʽʩʣʷ ʯʦʛʦ 

ʚʽʨʫʩʦʚʤʽʩʥʠʡ ʤʘʪʝʨʽʘʣ ʚʠʜʘʣʷʣʠ ʪʘ ʚʥʦʩʠʣʠ ʧʦ 200 ʤʢʣ ʧʽʜʪʨʠʤʫʶʯʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. ʗʢ ʢʦʥʪʨʦʣʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʥʝ ʽʥʬʽʢʦʚʘʥʽ ʚʽʨʫʩʦʤ ʢʣʽʪʠʥʠ. 

ʇʣʘʥʰʝʪ ʟ ʢʣʽʪʠʥʘʤʠ ʚʠʪʨʠʤʫʚʘʣʠ ʚ 5% ʉʆ2 ʧʨʠ 37
ʦʉ ʧʨʦʪʷʛʦʤ 3 - 5 ʜʽʙ ʜʦ 

ʧʦʷʚʠ ʚʠʨʘʞʝʥʦʾ ʮʠʪʦʧʘʪʠʯʥʦʾ ʜʽʾ ʚʽʨʫʩʫ ʪʘ ʚʠʟʥʘʯʘʣʠ ʡʦʛʦ ʪʠʪʨʫ [92]. 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ɽʇʉ ʥʘ ʝʪʘʧ ʧʨʦʥʠʢʥʝʥʥʷ ʚʽʨʫʩʫ, ʤʦʥʦʰʘʨ 

ʢʣʽʪʠʥ ɺʅʂ-21 ̔ ʥʢʫʙʫʚʘʣʠ ʧʨʠ 4ʦʉ ʧʨʦʪʷʛʦʤ 1 ʛʦʜ, ̔ ʥʬʽʢʫʚʘʣʠ ɺʇɻ-1 (ʄʆɯ 3,2 

ɹʋʆ/ʢʣ) ʪʘ ʧʨʦʚʦʜʠʣʠ ʘʜʩʦʨʙʮʽʶ ʚʽʨʫʩʫ ʧʨʠ 4ʦʉ ʧʨʦʪʷʛʦʤ 3 ʛʦʜ. ʇʽʩʣʷ 

ʽʥʢʫʙʘʮʽʾ ʜʦʜʘʚʘʣʠ ʧʦ 50 ʤʢʣ ʥʘ ʣʫʥʢʫ ʜʚʦʢʨʘʪʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ɽʇʉ (40 ï 300 

ʤʢʛ/ʤʣ) ʪʘ ʽʥʢʫʙʫʚʘʣʠ ʢʣʽʪʠʥ ʧʨʠ 37ʦʉ ʧʨʦʪʷʛʦʤ 1 ʛʦʜ. ʇʽʩʣʷ ʽʥʢʫʙʘʮʽʾ ʢʣʽʪʠʥʠ 

ʚʽʜʤʠʚʘʣʠ ʙʫʬʝʨʦʤ PBS (pH=3,0) ʧʨʦʪʷʛʦʤ 1 ʭʚ. ʜʣʷ ʥʝʡʪʨʘʣʽʟʘʮʽʾ ʚʽʨʫʩʫ ʱʦ 

ʥʝ ʧʨʦʥʠʢ, ʪʘ ʧʨʦʤʠʚʘʣʠ ʙʫʬʝʨʘʤʠ PBS (pH=11,0) ʪʘ PBS (ʨʅ 7,2). ʗʢ 

ʢʦʥʪʨʦʣʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʥʝ ʽʥʬʽʢʦʚʘʥʽ ʚʽʨʫʩʦʤ ʢʣʽʪʠʥʠ. ʇʣʘʥʰʝʪ ʟ 

ʢʣʽʪʠʥʘʤʠ ʚʠʪʨʠʤʫʚʘʣʠ ʚ 5% ʉʆ2 ʧʨʠ 37
ʦʉ ʧʨʦʪʷʛʦʤ 3 - 5 ʜʽʙ ʜʦ ʧʦʷʚʠ 

ʚʠʨʘʞʝʥʦʾ ʮʠʪʦʧʘʪʠʯʥʦʾ ʜʽʾ ʚʽʨʫʩʫ ʪʘ ʚʠʟʥʘʯʘʣʠ ʡʦʛʦ ʪʠʪʨʫ [92, 285]. 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ɽʇʉ ʥʘ ʧʽʟʥʽ ʩʪʘʜʽʾ ʨʝʧʨʦʜʫʢʮʽʾ ʚʽʨʫʩʫ ʤʦʥʦʰʘʨ 

ʢʣʽʪʠʥ ɺʅʂ-21 ʩʧʦʯʘʪʢʫ ʽʥʬʽʢʫʚʘʣʠ ʚʽʨʫʩʦʤ (ʄʆɯ 3,2 ɹʋʆ/ʢʣ) ʪʘ ʧʨʦʚʦʜʠʣʠ 

ʘʜʩʦʨʙʮʽʶ ʚʽʨʫʩʫ ʧʨʠ 37ʦʉ ʧʨʦʪʷʛʦʤ 2 ʛʦʜ. ɺʽʨʫʩ ʚʠʜʘʣʷʣʠ ʪʘ  ʜʦʜʘʚʘʣʠ 

ʞʠʚʠʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ ʽʟ ʚʽʜʧʦʚʽʜʥʦʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ɽʇʉ. ʇʣʘʥʰʝʪ ʟ 

ʢʣʽʪʠʥʘʤʠ ʚʠʪʨʠʤʫʚʘʣʠ ʚ 5% ʉʆ2 ʧʨʠ 37
ʦʉ ʧʨʦʪʷʛʦʤ 3 - 5 ʜʽʙ ʜʦ ʧʦʷʚʠ 

ʚʠʨʘʞʝʥʦʾ ʮʠʪʦʧʘʪʠʯʥʦʾ ʜʽʾ ʚʽʨʫʩʫ ʪʘ ʚʠʟʥʘʯʘʣʠ ʡʦʛʦ ʪʠʪʨʫ [92]. 

 

2.4.3.ɸʥʪʠʦʢʩʠʜʘʥʪʥʘ ʘʢʪʠʚʥʽʩʪʴ ʄʂɹ  

2.4.3.1. ʉʪʽʡʢʽʩʪʴ ʄʂɹ ʜʦ ʧʝʨʦʢʩʠʜʫ ʚʦʜʥʶ  

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʰʪʘʤʽʚ ʄʂɹ ʜʦ ʧʝʨʦʢʩʠʜʫ ʚʦʜʥʶ ʜʦʙʦʚʫ 

ʢʫʣʴʪʫʨʫ ʩʽʷʣʠ ʥʘ ʧʦʚʝʨʭʥʶ ʩʝʨʝʜʦʚʠʱʘ MRS ʘʛʘʨ ʽ ʥʘʥʦʩʠʣʠ ʢʨʘʧʣʽ 

ʩʚʽʞʦʧʨʠʛʦʪʦʚʘʥʠʭ ʨʦʟʯʠʥʽʚ ʧʝʨʦʢʩʠʜʫ ʚʦʜʥʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ  0,5, 0,25, 0,12, 



уп 
 

 

 

0,06, 0,03%. ʏʘʰʢʠ ʽʥʢʫʙʫʚʘʣʠ ʧʨʦʪʷʛʦʤ 18-24 ʛʦʜʠʥ ʧʨʠ 37 ÁC. ʅʘʷʚʥʽʩʪʴ 

ʨʦʩʪʫ ʩʚʽʜʯʠʣʘ ʧʨʦ ʩʪʽʡʢʽʩʪʴ ʜʦ ʧʝʚʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʝʨʦʢʩʠʜʫ ʚʦʜʥʶ.  

 

2.4.3.2. ɺʠʟʥʘʯʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʾ ʘʢʪʠʚʥʦʩʪʽ  

ʐʪʘʤʠ ʄʂɹ ʚʠʨʦʱʫʚʘʣʠ ʚ ʙʫʣʴʡʦʥʽ MRS ʧʨʦʪʷʛʦʤ 24 ʛʦʜʠʥ ʧʨʠ 37 Áʉ. 

ʂʣʽʪʠʥʠ ʦʩʘʜʞʫʚʘʣʠ ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷʤ ʧʨʠ 4000 ʦʙ/ʭʚ ʧʨʦʪʷʛʦʤ 10 ʭʚʠʣʠʥ, 

ʦʩʘʜ ʢʣʽʪʠʥ ʜʚʽʯʽ ʧʨʦʤʠʚʘʣʠ ʩʪʝʨʠʣʴʥʠʤ ʬʽʟʽʦʣʦʛʽʯʥʠʤ ʨʦʟʯʠʥʦʤ (0,9 % NaCl, 

w/v) ʟʘ ʪʠʭ ʞʝ ʫʤʦʚ ʽ ʛʦʪʫʚʘʣʠ ʩʫʩʧʝʥʟʽʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ  1Ĭ108 ʂʋʆ/ʤʣ. 

ɿʘʛʘʣʴʥʫ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ ʘʢʪʠʚʥʽʩʪʴ ʰʪʘʤʽʚ ʦʮʽʥʶʚʘʣʠ ʟʘ ʚʤʽʩʪʦʤ 

ʨʘʜʠʢʘʣʴʥʦʛʦ ʢʘʪʽʦʥʘ ABTS+ ʽ ʧʦʨʽʚʥʶʚʘʣʠ ʟʽ ʩʪʘʥʜʘʨʪʦʤ Trolox (Sigma-

Aldrich) [139]. ʂʘʪʽʦʥ ʨʘʜʠʢʘʣʘ ABTS+ ʧʦʧʝʨʝʜʥʴʦ ʛʝʥʝʨʫʚʘʣʠ ʰʣʷʭʦʤ 

ʨʦʟʯʠʥʝʥʥʷ ABTS (2,2'-ʘʟʠʥʦ-ʙʽʩ-(3-ʝʪʠʣʙʝʥʟʦʪʽʘʟʦʣʽʥ-6-ʩʫʣʴʬʦʥʦʚʦ ʾ

ʢʠʩʣʦʪʠ)) ʫ ʨʦʟʯʠʥʽ 2 ʤʄ H2O2 ʚ 30 ʤʄ ʘʮʝʪʘʪʥʦʤʫ ʙʫʬʝʨʽ (ʨʅ 3,6) ʜʦ ʢʽʥʮʝʚʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ABTS 10 ʤʄ ʪʘ ʽʥʢʫʙʘʮʽʾ ʧʨʦʪʷʛʦʤ 1 ʛʦʜʠʥʠ ʚ ʪʝʤʨʷʚʽ ʟʘ 

ʢʽʤʥʘʪʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʜʦ ʧʦʷʚʠ ʭʘʨʘʢʪʝʨʥʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ ABTS+. 

ɿʤʽʰʫʚʘʥʥʷ 150 ʤʢʣ 0,4 ʄ ʘʮʝʪʘʪʥʦʛʦ ʙʫʬʝʨʥʦʛʦ ʨʦʟʯʠʥʫ (ʨʅ 5,8), 15 ʤʢʣ 10 

ʤʄ ʨʦʟʯʠʥʫ ABTS+ ʪʘ 10 ʤʢʣ ʩʫʩʧʝʥʟʽʾ ʥʘʪʠʚʥʠʭ ʙʘʢʪʝʨʽʡ ʫ PBS. ʐʚʠʜʢʽʩʪʴ 

ʧʘʜʽʥʥʷ ʧʦʛʣʠʥʘʥʥʷ ʢʘʪʽʦʥ-ʨʘʜʠʢʘʣʫ ABTS+ ʧʨʠ 414 ʥʤ ʫ ʧʨʠʩʫʪʥʦʩʪʽ 

ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʢʣʽʪʠʥ ʚʽʜʩʪʝʞʫʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʠʣʘʜʫ Labsystem 

Multiskan MS. ʈʦʟʯʠʥʠ ʪʨʦʣʦʢʩʫ ʚ ʜʽʘʧʘʟʦʥʽ ʢʦʥʮʝʥʪʨʘʮʽʡ ʚʽʜ 9 ʜʦ 90 ʤʢʄ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʷʢ ʩʪʘʥʜʘʨʪʠ ʜʣʷ ʢʘʣʽʙʨʫʚʘʣʴʥʦʾ ʢʨʠʚʦʾ [57]. 

 

2.4.3.3. ɸʥʪʠʦʢʩʠʜʘʥʪʥʘ ʘʢʪʠʚʥʽʩʪʴ ɽʇʉ  

ɸʥʪʠʦʢʩʠʜʘʥʪʥʫ ʘʢʪʠʚʥʽʩʪʴ ɽʇʉ ʫ ʚʽʜʥʦʰʝʥʥʽ ʛʽʜʨʦʢʩʠʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ 

ʦʮʽʥʶʚʘʣʠ ʫ ʨʝʘʢʮʽʾ ʌʝʥʪʦʥʘ ʟʘ ʦʧʠʩʘʥʦʶ ʤʝʪʦʜʠʢʦʶ [522]. ɼʦ 1 ʤʣ ʨʦʟʯʠʥʫ 

ɽʇʉ ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 0,1, 0,5, 1,0 ʪʘ 5,0 ʤʛ/ʤʣ ʜʦʜʘʚʘʣʠ ʨʝʘʢʮʽʡʥʫ ʩʫʤʽʰ, ʱʦ 

ʤʽʩʪʠʣʘ 1 ʤʣ ʨʦʟʯʠʥʫ ʜʽʘʤʘʥʪʦʚʦʛʦ ʟʝʣʝʥʦʛʦ (0,435 ʤM), 2 ʤʣ FeSO4 (0,5 ʤM), 

1,5 ʤʣ H2O2 (3.0%) ʪʘ ʧʝʨʝʤʽʰʫʚʘʣʠ. ʇʽʩʣʷ ʽʥʢʫʙʘʮʽʾ ʧʨʠ ʢʽʤʥʘʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ  

ʧʨʦʪʷʛʦʤ 20 ʭʚ, ʚʠʤʽʨʶʚʘʣʠ ʦʧʪʠʯʥʫ ʛʫʩʪʠʥʫ ʧʨʠ ʜʦʚʞʠʥʽ ʭʚʠʣʽ 624 ʥʤ.  ʗʢ 



ур 
 

 

 

ʧʦʟʠʪʠʚʥʠʡ ʢʦʥʪʨʦʣʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʘʩʢʦʨʙʽʥʦʚʫ ʢʠʩʣʦʪʫ. ɸʢʪʠʚʥʽʩʪʴ 

ʟʚ'ʷʟʫʚʘʥʥʷ ʛʽʜʨʦʢʩʠʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ ʦʮʽʥʶʚʘʣʠ ʟʘ ʬʦʨʤʫʣʦʶ:  

ɿʚ'ʷʟʫʶʯʘ ʘʢʪʠʚʥʽʩʪʴ (%) = [(As-A0)/(A-A0)]Ĭ100, 

ʜʝ As ï ʦʧʪʠʯʥʘ ʛʫʩʪʠʥʘ ʟʨʘʟʢʫ ʟ ɽʇʉ, A0 ï ʢʦʥʪʨʦʣʶ ʙʝʟ ɽʇʉ ʪʘ A ï 

ʦʧʪʠʯʥʘ ʛʫʩʪʠʥʘ ʨʦʟʯʠʥʥʠʢʘ.  

 

2.4.4. ɼʦʩʣʽʜʞʝʥʥʷ ʙʝʟʧʝʯʥʦʩʪʽ ʰʪʘʤʽʚ ʄʂɹ 

 

2.4.4.1. ʉʪʽʡʢʽʩʪʴ ʜʦ ʘʥʪʠʙʽʦʪʠʢʽʚ ʪʘ ʛʝʤʦʣʽʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ 

ʉʪʽʡʢʽʩʪʴ ʝʥʪʝʨʦʢʦʢʽʚ ʜʦ ʘʥʪʠʙʽʦʪʠʢʽʚ ʚʠʟʥʘʯʘʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʜʠʩʢʦ-ʜʠʬʫʟʽʡʥʦʛʦ ʤʝʪʦʜʫ. ɿ ʜʦʙʦʚʦʾ ʢʫʣʴʪʫʨʠ ʛʦʪʫʚʘʣʠ ʙʘʢʪʝʨʽʘʣʴʥʫ 

ʩʫʩʧʝʥʟʽʶ, ʟʘʩʽʚʘʣʠ ʛʘʟʦʥʦʤ ʥʘ ʧʦʚʝʨʭʥʶ ʘʛʘʨʠʟʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʄʶʣʣʝʨʘ-ʍʽʥʪʦʥʘ ʪʘ ʨʦʟʤʽʱʘʣʠ ʥʘ ʧʦʚʝʨʭʥʽ ʜʠʩʢʠ ʟ ʘʥʪʠʙʽʦʪʠʢʘʤʠ.  ʏʘʰʢʠ 

ʽʥʢʫʙʫʚʘʣʠ ʧʨʦʪʷʛʦʤ 24 ʛʦʜ ʧʨʠ 37Áʉ. ʐʪʘʤʠ ʚʽʜʥʦʩʠʣʠ ʜʦ ʯʫʪʣʠʚʠʭ, ʧʦʤʽʨʥʦ 

ʩʪʽʡʢʠʭ ʘʙʦ ʩʪʽʡʢʠʭ ʟʘ ʚʩʪʘʥʦʚʣʝʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ [20, 100].  ʗʢʽʩʪʴ ʜʠʩʢʽʚ ʟ 

ʘʥʪʠʙʽʦʪʠʢʘʤʠ ʧʝʨʝʚʽʨʷʣʠ ʥʘ ʩʝʨʝʜʦʚʠʱʽ ʄʶʣʣʝʨʘ-ʍʽʥʪʦʥʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʨʝʬʝʨʝʥʪʥʠʭ ʰʪʘʤʽʚ E. coli ʋʂʄ B-906 (ATCC 25922), S. aureus ʋʂʄ B-904 

(ATCC 25923) ʪʘ E. faecalis ʄʇʄ 050000 (ATCC 29212). 

ɻʝʤʦʣʽʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʚʠʟʥʘʯʘʣʠ ʰʣʷʭʦʤ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʰʪʘʤʽʚ ʄʂɹ 

ʥʘ ʢʨʦʚôʷʥʦʤʫ ʘʛʘʨʽ ʂʦʣʫʤʙʽʷ ʟ 5% ʝʨʠʪʨʦʮʠʪʽʚ (BoiMerieux, ʌʨʘʥʮʽʷ), ʟʦʥʠ 

ʛʝʤʦʣʽʟʫ ʚʠʟʥʘʯʘʣʠ ʧʽʩʣʷ ʽʥʢʫʙʘʮʽʾ ʧʨʦʪʷʛʦʤ 24 ʛʦʜʠʥ ʧʨʠ 37Áʉ.  

 

2.4.4.2. ʇʨʦʜʫʢʮʽʷ ʙʽʦʛʝʥʥʠʭ ʘʤʽʥʽʚ 

ɼʝʢʘʨʙʦʢʩʠʣʘʟʥʫ ʘʢʪʠʚʥʽʩʪʴ ʚʠʚʯʘʣʠ ʥʘ ʤʦʜʠʬʽʢʦʚʘʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʟ 

1% ʪʠʨʦʟʠʥʫ [71]. ɯʥʦʢʫʣʴʦʚʘʥʝ ʩʝʨʝʜʦʚʠʱʝ ʢʫʣʴʪʠʚʫʚʘʣʠ ʧʨʠ 30 Áʉ ʧʨʦʪʷʛʦʤ 

72 ʛʦʜ. ʆʙʣʽʢ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʚʦʜʠʣʠ ʚʽʟʫʘʣʴʥʦ; ʟʤʽʥʘ ʢʦʣʴʦʨʫ ʩʝʨʝʜʦʚʠʱʘ ʟ 

ʞʦʚʪʦʛʦ ʥʘ ʬʽʦʣʝʪʦʚʠʡ ï ʧʦʟʠʪʠʚʥʘ ʨʝʘʢʮʽʷ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʫʪʚʦʨʝʥʥʷ 



ус 
 

 

 

ʙʽʦʛʝʥʥʦʛʦ ʘʤʽʥʫ ʪʠʨʘʤʽʥʫ. ʗʢ ʢʦʥʪʨʦʣʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʥʝʟʘʩʽʷʥʝ 

ʩʝʨʝʜʦʚʠʱʝ.  

 

2.5. ʉʠʥʪʝʟ ʥʘʥʦʯʘʩʪʦʢ ʩʨʽʙʣʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʄʂɹ 

ʅʘʥʦʯʘʩʪʢʠ ʩʨʽʙʣʘ ʩʠʥʪʝʟʫʚʘʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʦʜʥʦʛʦ ʨʦʟʯʠʥʫ 1 ʤʄ 

AgNO3 ̔  ʩʫʩʧʝʥʟʽʡ ʢʣʽʪʠʥ ʙʘʢʪʝʨʽʡ, ʢʘʧʩʫʣ  ʯʠ ʦʯʠʱʝʥʠʭ ʝʢʟʦʧʦʣʽʩʘʭʘʨʠʜʽʚ ʷʢ 

ʚʽʜʥʦʚʥʠʢʘ ʽ ʩʪʘʙʽʣʽʟʘʪʦʨʘ. ɼʣʷ ʚʠʜʽʣʝʥʥʷ ʢʘʧʩʫʣ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʦʙʦʚʫ 

ʢʫʣʴʪʫʨʫ ʣʘʢʪʦʙʘʮʠʣ, ʚʠʨʦʱʝʥʫ ʥʘ ʩʝʨʝʜʦʚʠʱʽ MRS. ʂʣʽʪʠʥʠ ʦʩʘʜʞʫʚʘʣʠ 

ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷʤ, ʦʩʘʜ ʧʨʦʤʠʚʘʣʠ ʜʠʩʪʠʣʴʦʚʘʥʦʶ ʚʦʜʦʶ ʽ ʛʦʪʫʚʘʣʠ ʟ ʥʴʦʛʦ 

ʩʫʩʧʝʥʟʽʶ ʢʣʽʪʠʥ ʚ PBS ʙʫʬʝʨʽ ʟ ʦʧʪʠʯʥʦʶ ʛʫʩʪʠʥʦʶ 0,8-1,0 ʆɼ ʧʨʠ ʜʦʚʞʠʥʽ 

ʭʚʠʣʽ 620 ʥʤ. ɼʦ ʩʫʩʧʝʥʟʽʾ ʜʦʜʘʚʘʣʠ ʽʦʥʦʦʙʤʽʥʥʫ ʩʤʦʣʫ DOWEX ʽ 

ʧʝʨʝʤʽʰʫʚʘʣʠ ʥʘ ʤʘʛʥʽʪʥʽʡ ʤʽʰʘʣʮʽ ʧʨʦʪʷʛʦʤ 4 ʛʦʜ ʜʣʷ ʚʽʜʦʢʨʝʤʣʝʥʥʷ ʢʘʧʩʫʣ 

ʚʽʜ ʧʦʚʝʨʭʥʽ ʢʣʽʪʠʥ [69]. 

ʄʽʢʨʦʦʨʛʘʥʽʟʤʠ ʚʠʨʦʱʫʚʘʣʠ ʥʘ ʨʽʜʢʦʤʫ ʩʝʨʝʜʦʚʠʱʽ MRS ʧʨʠ 37 Üʉ 

ʧʨʦʪʷʛʦʤ 24 ʛʦʜʠʥ. ɹʽʦʤʘʩʫ ʦʪʨʠʤʫʚʘʣʠ ʰʣʷʭʦʤ ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ ʜʦʙʦʚʦʾ 

ʢʫʣʴʪʫʨʠ ʧʨʠ 5000 ʦʙ/ʭʚ ʧʨʦʪʷʛʦʤ 15 ʭʚ, ʦʩʘʜ ʜʚʽʯʽ ʚʽʜʤʠʚʘʣʠ ʜʠʩʪʠʣʴʦʚʘʥʦʶ 

ʚʦʜʦʶ ʟ ʧʦʜʘʣʴʰʠʤ ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷʤ ʟʘ ʪʘʢʠʭ ʞʝ ʫʤʦʚ. ɻʦʪʫʚʘʣʠ 

ʙʘʢʪʝʨʽʘʣʴʥʫ ʩʫʩʧʝʥʟʽʶ ʚ ʜʠʩʪʠʣʴʦʚʘʥʽʡ ʚʦʜʽ ʟ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʢʣʽʪʠʥ 1Ĭ107 

ʂʋʆ/ʤʣ.  ɿʜʘʪʥʽʩʪʴ ʜʦ ʚʽʜʥʦʚʣʝʥʥʷ ʽʦʥʽʚ ʩʨʽʙʣʘ ʚʠʚʯʘʣʠ ʰʣʷʭʦʤ ʜʦʜʘʚʘʥʥʷ ʜʦ 

9 ʤʣ ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʩʫʩʧʝʥʟʽʾ 1 ʤʣ 10 ʤʄ ʨʦʟʯʠʥʫ AgNO3, ʦʪʨʠʤʫʶʯʠ ʪʘʢʠʤ 

ʯʠʥʦʤ ʢʽʥʮʝʚʫ ʢʦʥʮʝʥʪʨʘʮʽʶ AgNO3 10-3 ʄ. ʂʣʽʪʠʥʠ ʟ ʨʦʟʯʠʥʦʤ ʥʽʪʨʘʪʫ ʩʨʽʙʣʘ 

ʚʠʪʨʠʤʫʚʘʣʠ ʚ ʪʝʨʤʦʩʪʘʪʽ ʧʨʠ 37 Üʉ ʧʨʦʪʷʛʦʤ 24 ʛʦʜʠʥ.  

ʅʘʥʦʯʘʩʪʢʠ ʩʨʽʙʣʘ ʩʠʥʪʝʟʫʚʘʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʦʜʥʦʛʦ ʨʦʟʯʠʥʫ 

AgNO3 (ʢʦʥʮʝʥʪʨʘʮʽʾ 0,1, 0,5, 1, 1,5 ʽ 2 ʤʄ) ʽ ʚʦʜʥʦʛʦ ʨʦʟʯʠʥʫ ʝʢʟʦʧʦʣʽʩʘʭʘʨʠʜʫ 

L. mesenteroides 18ʂ (0,1, 0,5 ʽ 1 ʤʛ/ʤʣ) ʷʢ ʚʽʜʥʦʚʥʠʢʘ ʽ ʩʪʘʙʽʣʽʟʘʪʦʨʘ. ɼʣʷ 

ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ NaOH ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʢʦʥʮʝʥʪʨʘʮʽʾ 0,025, 0,05, 0,1, 1,5 ʽ 0,2 

ʤʄ. ɺʧʣʠʚ ʪʝʤʧʝʨʘʪʫʨʠ ʜʦʩʣʽʜʞʫʚʘʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨ ʩʠʥʪʝʟʫ 22 

Áʉ ʽ 90 Áʉ. ʇʨʦʮʝʩ ʚʽʜʥʦʚʣʝʥʥʷ ʽʦʥʽʚ ʩʨʽʙʣʘ ʜʦ ʤʝʪʘʣʽʯʥʦʛʦ ʩʨʽʙʣʘ ʚʽʜʤʽʯʘʣʠ ʟʘ 



ут 
 

 

 

ʟʤʽʥʦʶ ʢʦʣʴʦʨʫ ʙʽʦʤʘʩʠ ʯʠ ʨʦʟʯʠʥʽʚ ɽʇʉ. ʆʧʪʠʯʥʽ ʩʧʝʢʪʨʠ ʧʦʛʣʠʥʘʥʥʷ 

ʚʠʤʽʨʶʚʘʣʠ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽ çDeNovix DS-11 FX +è ʚ ʜʽʘʧʘʟʦʥʽ ʜʦʚʞʠʥ 

ʭʚʠʣʴ ʚʽʜ 220 ʜʦ 700 ʥʤ. 

ɽʣʝʢʪʨʦʥʥʦ-ʤʽʢʨʦʩʢʦʧʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʝʣʝʢʪʨʦʥʥʦʤʫ 

ʤʽʢʨʦʩʢʦʧʽ JEOL JEM 1400 (ʗʧʦʥʽʷ), ʧʨʠ ʥʘʧʨʫʟʽ 80 ʢɺ.  

ɽʥʝʨʛʦʜʠʩʧʝʨʩʽʡʥʠʡ ʘʥʘʣʽʟ (EDX) ʙʽʦʤʘʩʠ ʢʣʽʪʠʥ ʄʂɹ ʧʨʦʚʦʜʠʣʠ ʥʘ 

ʨʘʩʪʨʦʚʦʤʫ ʝʣʝʢʪʨʦʥʥʦʤʫ ʤʽʢʨʦʩʢʦʧʽ JSM-6060 Lɸ (ʬʽʨʤʘ JEOL, ʗʧʦʥʽʷ). 

ɸʥʪʠʙʘʢʪʝʨʽʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʅʏ ʩʨʽʙʣʘ ʜʦʩʣʽʜʞʫʚʘʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʤʝʪʦʜʫ çʣʫʥʦʢè. 

 

2.6. ɼʦʩʣʽʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʄʂɹ 

 

2.6.1. ɺʽʜʙʽʨ ʢʫʣʴʪʫʨ ʜʣʷ ʬʝʨʤʝʥʪʘʮʽʾ ʤʦʣʦʢʘ 

ʄʦʣʦʢʦʟʛʦʨʪʘʶʯʫ ʘʢʪʠʚʥʽʩʪʴ  ʚʠʟʥʘʯʘʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 10% 

ʟʥʝʞʠʨʝʥʦʛʦ ʚʽʜʥʦʚʣʝʥʦʛʦ ʤʦʣʦʢʦ. ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʟʜʘʪʥʦʩʪʽ ʢʫʣʴʪʫʨ ʜʦ 

ʨʦʩʪʫ ʚ ʤʦʣʦʮʽ, ʤʦʣʦʢʦʟʛʦʨʪʘʶʯʦʾ ʪʘ ʢʠʩʣʦʪʦʫʪʚʦʨʶʶʯʦʾ ʟʜʘʪʥʦʩʪʽ ʩʪʝʨʠʣʴʥʝ 

ʤʦʣʦʢʦ ʽʥʦʢʫʣʶʚʘʣʠ 1% ʜʦʙʦʚʦʾ ʢʫʣʴʪʫʨʠ ʪʘ ʽʥʢʫʙʫʚʘʣʠ ʧʨʠ 30Á ʉ. 

ɺʨʘʭʦʚʫʚʘʣʠ ʯʘʩ ʫʪʚʦʨʝʥʥʷ ʟʛʫʩʪʢʫ ʪʘ ʡʦʛʦ ʢʦʥʩʠʩʪʝʥʮʽʶ.   

ʐʚʠʜʢʽʩʪʴ ʢʠʩʣʦʪʦʫʪʚʦʨʝʥʥʷ ʚʠʟʥʘʯʘʣʠ ʰʣʷʭʦʤ ʚʠʤʽʨʶʚʘʥʥʷ ʨʅ 

ʚʽʜʥʦʚʣʝʥʦʛʦ ʤʦʣʦʢʘ, ʟʘʩʽʷʥʦʛʦ 1% ʜʦʙʦʚʦʾ ʢʫʣʴʪʫʨʠ, ʯʝʨʝʟ 6 ʪʘ 8 ʽ 24 ʛʦʜ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 30Á ʉ [296]. ʐʪʘʤ ʚʚʘʞʘʚʩʷ ʰʚʠʜʢʠʤ 

ʢʠʩʣʦʪʦʫʪʚʦʨʶʚʘʯʝʤ ʟʘ ʟʥʠʞʝʥʥʷ ʨʅ ʤʦʣʦʢʘ ʯʝʨʝʟ 6 ʛʦʜ ʥʠʞʯʝ ʟʥʘʯʝʥʥʷ 5,3 

[103] ʯʠ ʯʝʨʝʟ 8 ʛʦʜ ï ʥʠʞʯʝ ʟʥʘʯʝʥʥʷ 5,5 ʟʛʽʜʥʦ ʢʨʠʪʝʨʽʶ, ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ 

Roushdy ʟʽ ʩʧʽʚʘʚʪʦʨʘʤʠ [380].ʊʠʪʨʦʚʘʥʫ ʢʠʩʣʦʪʥʽʩʪʴ ʚʠʟʥʘʯʘʣʠ ʰʣʷʭʦʤ 

ʪʠʪʨʫʚʘʥʥʷ ʟʨʘʟʢʘ 0,1ʥ NaOH ʚ ʧʨʠʩʫʪʥʦʩʪʽ ʽʥʜʠʢʘʪʦʨʘ ʬʝʥʦʣʬʪʘʣʝʾʥʫ, 

ʚʠʨʘʞʘʣʠ ʚ ʛʨʘʜʫʩʘʭ ʊʝʨʥʝʨʘ (↔ʊ) [494], ʱʦ ʦʙʯʠʩʣʶʚʘʣʠ ʟʘ ʬʦʨʤʫʣʦʶ: 

 
↔Áʊ = 100 Ĭʂ 

VNaOH 

Vʟʨʘʟʢʘ 

Ĭ 



уу 
 

 

 

 

ʜʝ VNaOH ï ʦʙôʻʤ ʚ ʤʣ 0,1 ʥ NaOH, ʥʝʦʙʭʽʜʥʦʛʦ ʜʣʷ ʥʝʡʪʨʘʣʽʟʘʮʽʾ, Vʟʨʘʟʢʘ 

ï ʦʙôʻʤ ʪʠʪʨʦʚʘʥʦʛʦ ʟʨʘʟʢʘ ʚ ʤʣ, ʂ ï ʢʦʝʬʽʮʽʻʥʪ.  

ʉʠʥʝʨʝʟʠʩ ʚʠʟʥʘʯʘʣʠ ʯʝʨʝʟ 24 ʛʦʜ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʚ ʚʽʜʥʦʚʣʝʥʦʤʫ ʤʦʣʦʮʽ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ  30 Áʉ. ʇʝʨʝʜ ʚʠʤʽʨʶʚʘʥʥʷʤ ʤʦʣʦʯʥʽ ʟʛʫʩʪʢʠ ʚʠʪʨʠʤʫʚʘʣʠ 

ʧʨʠ 4 Áʉ ʧʨʦʪʷʛʦʤ 2 ʛʦʜ. ʉʧʦʥʪʘʥʥʠʡ ʩʠʥʝʨʝʟʠʩ ʚʠʟʥʘʯʘʣʠ ʰʣʷʭʦʤ 

ʚʠʤʽʨʶʚʘʥʥʷ ʦʙôʻʤʫ ʩʠʨʦʚʘʪʢʠ ʥʘ ʧʦʚʝʨʭʥʽ ʟʛʫʩʪʢʫ ʽ ʚʠʨʘʞʘʣʠ ʫ ʚʽʜʩʦʪʢʘʭ ʜʦ 

ʟʘʛʘʣʴʥʦʛʦ ʦʙôʻʤʫ [86]. ɯʥʜʫʢʦʚʘʥʠʡ ʩʠʥʝʨʝʟʠʩ ʚʠʟʥʘʯʘʣʠ ʧʽʩʣʷ 

ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ ʤʦʣʦʯʥʦʛʦ ʟʛʫʩʪʢʫ ʧʨʠ 1500  ʦʙ/ʭʚ. ʧʨʦʪʷʛʦʤ 20 ʭʚ. 

ɺʦʣʦʛʦʫʪʨʠʤʘʥʥʷ ʚʠʟʥʘʯʘʣʠ ʷʢ ʨʽʟʥʠʮʶ ʫ ʚʽʜʩʦʪʢʘʭ ʤʽʞ ʚʘʛʦʶ ʟʛʫʩʪʢʫ ʜʦ ʪʘ 

ʧʽʩʣʷ ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ ʽ ʚʠʜʘʣʝʥʥʷ ʩʠʨʦʚʘʪʢʠ [482].  

ɸʫʪʦʣʽʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʚʠʟʥʘʯʘʣʠ ʧʽʩʣʷ ʽʥʢʫʙʘʮʽʾ ʙʘʢʪʝʨʽʡ ʚ 

ʬʦʩʬʘʪʥʦʤʫ ʙʫʬʝʨʽ (ʨʅ 7,0) ʧʨʠ 30 ÁC ʧʨʦʪʷʛʦʤ 48 ʛʦʜ ʽ ʚʠʨʘʞʘʣʠ ʷʢ ʟʥʠʞʝʥʥʷ 

ʦʧʪʠʯʥʦʾ ʛʫʩʪʠʥʠ ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʩʫʩʧʝʥʟʽʾ ʫ ʚʽʜʩʦʪʢʘʭ [108]. 

ʋʪʚʦʨʝʥʥʷ ʘʮʝʪʦʾʥʫ ʚ ʤʦʣʦʮʽ ʚʠʟʥʘʯʘʣʠ ʯʝʨʝʟ 24 ʛʦʜ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ 30 Áʉ. ɼʦ ʘʣʽʢʚʦʪʠ ʤʦʣʦʯʥʦʛʦ ʟʛʫʩʪʢʫ ʜʦʜʘʚʘʣʠ 5% ʨʦʟʯʠʥ Ŭ-

ʥʘʬʪʦʣʫ ʪʘ 40% ʂʆʅ ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 5:3:1. ʇʦʷʚʘ ʯʝʨʚʦʥʦ-ʤʘʣʠʥʦʚʦʛʦ 

ʢʦʣʴʦʨʫ ʩʚʽʜʯʠʣʘ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʘʮʝʪʦʾʥʫ [108]. ʗʢ ʢʦʥʪʨʦʣʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʥʝʟʘʩʽʷʥʽ ʩʝʨʝʜʦʚʠʱʘ. ʈʝʟʫʣʴʪʘʪ ʧʨʝʜʩʪʘʚʣʷʣʠ ʷʢ ç+++è, ç++è, ç+è ʪʘ ç-è, ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʘʙʘʨʚʣʝʥʥʷ.  

 

2.6.2. ɺʽʜʙʽʨ ʢʫʣʴʪʫʨ ʜʣʷ ʬʝʨʤʝʥʪʘʮʽʾ ʦʚʦʯʽʚ 

 

2.6.2.1. ɺʠʟʥʘʯʝʥʥʷ ʢʠʩʣʦʪʦʫʪʚʦʨʝʥʥʷ ʚ ʦʚʦʯʝʚʠʭ ʩʝʨʝʜʦʚʠʱʘʭ 

 ʉʚʽʞʽ ʦʚʦʯʽ (ʢʘʧʫʩʪʘ, ʦʛʽʨʢʠ) ʨʝʪʝʣʴʥʦ ʤʠʣʠ ʧʽʜ ʧʨʦʪʦʯʥʦʶ ʚʦʜʦʶ, 

ʥʘʨʽʟʘʣʠ ʪʘ ʛʦʤʦʛʝʥʽʟʫʚʘʣʠ ʚ ʩʪʝʨʠʣʴʥʽʡ ʜʠʩʪʠʣʴʦʚʘʥʽʡ ʚʦʜʽ ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 

1:1 (w/v). NaCl ʜʦʜʘʚʘʣʠ ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 2,5% ʫ ʢʘʧʫʩʪʷʥʝ ʩʝʨʝʜʦʚʠʱʝ ʽ 6% ï ʚ 

ʦʛʽʨʢʦʚʝ. ʊʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʦʚʦʯʝʚʽ ʩʝʨʝʜʦʚʠʱʘ ʙʝʟ ʜʦʜʘʚʘʥʥʷ ʩʦʣʽ. ɺʩʽ 



уф 
 

 

 

ʩʝʨʝʜʦʚʠʱʘ ʧʘʩʪʝʨʠʟʫʚʘʣʠ ʧʨʠ 80ÁC ʧʨʦʪʷʛʦʤ 20 ʭʚ, ʦʭʦʣʦʜʞʫʚʘʣʠ ʽ 

ʽʥʦʢʫʣʶʚʘʣʠ ʜʦʙʦʚʦʶ ʢʫʣʴʪʫʨʦʶ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʰʪʘʤʽʚ (ʦʙ`ʻʤ ʽʥʦʢʫʣʶʤʫ ï 

1%). ʅʝʽʥʦʢʫʣʴʦʚʘʥʽ ʩʝʨʝʜʦʚʠʱʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʷʢ ʢʦʥʪʨʦʣʴ. ʉʝʨʝʜʦʚʠʱʘ 

ʽʥʢʫʙʫʚʘʣʠ ʧʨʦʪʷʛʦʤ 8 ʛʦʜ ʧʨʠ 30 ÁC, ʨʽʚʝʥʴ ʢʠʩʣʦʪʦʫʪʚʦʨʝʥʥʷ ʚʠʟʥʘʯʘʣʠ 

ʰʣʷʭʦʤ ʚʠʤʽʨʶʚʘʥʥʷ ʨʅ ʟʨʘʟʢʽʚ ʽ ʚʠʨʘʞʘʣʠ ʷʢ ʨʽʟʥʠʮʶ ʤʽʞ ʧʦʯʘʪʢʦʚʠʤ 

ʟʥʘʯʝʥʥʷʤ ʽ ʟʥʘʯʝʥʥʷʤ ʯʝʨʝʟ 8 ʛʦʜ  (æpH).  

 

2.6.2.2. ɺʧʣʠʚ ʩʫʤʽʩʥʦʛʦ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʥʘ ʨʦʩʪʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʰʪʘʤʽʚ L. plantarum  

ɺʧʣʠʚ ʩʫʤʽʩʥʦʛʦ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʚʠʚʯʘʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʝʨʝʜʦʚʠʱʘ 

MRS ʽ ʢʘʧʫʩʪʷʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟ 2,5% NaCl. Cʝʨʝʜʦʚʠʱʘ ʽʥʦʢʫʣʶʚʘʣʠ 

ʤʦʥʦʢʫʣʴʪʫʨʘʤʠ ʰʪʘʤʽʚ L. plantarum (1% ʽʥʦʢʫʣʶʤʫ) ʪʘ ʾʭ ʢʦʤʧʦʟʠʮʽʷʤʠ (ʧʦ 

0,5% ʽʥʦʢʫʣʶʤʫ ʢʦʞʥʦʛʦ ʰʪʘʤʫ). ʏʝʨʝʟ 8 ʛʦʜ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʧʨʠ 30 Á C ʽ 37 Á 

C, ʢʽʣʴʢʽʩʪʴ ʞʠʪʪʻʟʜʘʪʥʠʭ ʢʣʽʪʠʥ (ʂʋʆ/ʤʣ) ʪʘ ʨʅ ʩʝʨʝʜʦʚʠʱ ʚʠʟʥʘʯʘʣʠ. 

ʂʠʩʣʦʪʦʫʪʚʦʨʶʶʯʫ ʘʢʪʠʚʥʽʩʪʴ ʚʠʨʘʞʘʣʠ ʷʢ ʧʦʢʘʟʥʠʢ ȹpH ï ʨʽʟʥʠʮʷ ʤʽʞ 

ʧʦʯʘʪʢʦʚʠʤ ʟʥʘʯʝʥʥʷʤ ʨʅ ʪʘ ʟʥʘʯʝʥʥʷʤ, ʚʠʟʥʘʯʝʥʠʤ ʯʝʨʝʟ 8 ʛʦʜ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ.  

ɸʥʪʘʛʦʥʽʩʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʤʦʥʦʢʫʣʴʪʫʨ ʰʪʘʤʽʚ L. plantarum ʽ ʾʭ ʰʝʩʪʠ 

ʢʦʤʧʦʟʠʮʽʡ ʚʠʟʥʘʯʘʣʠ ʤʝʪʦʜʦʤ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʭ ʰʪʨʠʭʽʚ ʫ ʚʽʜʥʦʰʝʥʥʽ 

ʽʥʜʠʢʘʪʦʨʥʠʭ ʰʪʘʤʽʚ ʫʤʦʚʥʦ-ʧʘʪʦʛʝʥʥʠʭ ʙʘʢʪʝʨʽʡ.  

 

2.6.2.3. ʌʝʨʤʝʥʪʫʚʘʥʥʷ ʦʚʦʯʽʚ ʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ 

ʉʚʽʞʫ ʢʘʧʫʩʪʫ ʰʠʥʢʫʚʘʣʠ, ʜʦʜʘʚʘʣʠ NaCl (2,5%) ʽ ʧʦʤʽʱʘʣʠ ʫ ʩʢʣʷʥʽ 

ʙʘʥʢʠ. ʆʛʽʨʢʠ ʨʝʪʝʣʴʥʦ ʤʠʣʠ ʧʽʜ ʧʨʦʪʦʯʥʦʶ ʚʦʜʦʶ, ʧʦʤʽʱʘʣʠ ʚ ʩʢʣʷʥʽ ʙʘʥʢʠ 

ʽ ʟʘʣʠʚʘʣʠ ʩʦʣʴʦʚʠʤ ʨʦʟʯʠʥʦʤ (6,0% NaCl). ʆʚʦʯʽ ʽʥʦʢʫʣʶʚʘʣʠ 1% ʜʦʙʦʚʦʾ 

ʢʫʣʴʪʫʨʠ L. plantarum ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʯʘʪʢʦʚʦʾ ʢʽʣʴʢʦʩʪʽ 107 ʂʋʆ/ʛ. 

ʅʝʽʥʦʢʫʣʴʦʚʘʥʽ ʦʚʦʯʽ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʷʢ ʢʦʥʪʨʦʣʴʥʽ ʟʨʘʟʢʠ ʟ ʩʧʦʥʪʘʥʥʦʶ 

ʬʝʨʤʝʥʪʘʮʽʻʶ. ʌʝʨʤʝʥʪʘʮʽʶ ʧʨʦʚʦʜʠʣʠ ʧʨʠ 30ÁC ʧʨʦʪʷʛʦʤ 2 ʜʽʙ, ʧʽʩʣʷ ʯʦʛʦ 

ʙʘʥʢʠ ʚʠʪʨʠʤʫʚʘʣʠ ʧʨʠ 4 ÁC. ʇʨʦʮʝʩ ʬʝʨʤʝʥʪʘʮʽʾ ʧʨʦʚʦʜʠʣʠ ʫ ʜʚʦʭ 



фл 
 

 

 

ʧʦʚʪʦʨʥʦʩʪʷʭ.  ʏʝʨʝʟ ʧʝʚʥʽ ʧʝʨʽʦʜʠ ʯʘʩʫ, ʘ ʩʘʤʝ ʧʦʯʘʪʦʢ, 1, 2, 4, 14, 21, 28 ʽ ʪʨʠ 

ʤʽʩʷʮʽ, ʚʽʜʙʠʨʘʣʠ ʟʨʘʟʢʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʠʩʣʦʪʥʦʩʪʽ ʪʘ ʢʽʣʴʢʦʩʪʽ ʄʂɹ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʚʤʽʩʪʫ ʩʪʦʨʦʥʥʽʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʚʠʟʥʘʯʘʣʠ ʰʣʷʭʦʤ ʚʠʩʽʚʘʥʥʷ 

ʜʝʩʷʪʠʢʨʘʪʥʠʭ ʨʦʟʚʝʜʝʥʴ ʟʨʘʟʢʽʚ ʦʚʦʯʽʚ ʥʘ ʩʝʨʝʜʦʚʠʱʝ ʄʇɸ (ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʤʝʟʦʬʽʣʴʥʠʭ ʘʝʨʦʙʥʠʭ ʪʘ ʬʘʢʫʣʴʪʘʪʠʚʥʦ ʘʥʘʝʨʦʙʥʠʭ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ) ʪʘ ʉʘʙʫʨʦ ʟ ʭʣʦʨʘʤʬʝʥʽʢʦʣʦʤ (ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʜʨʽʞʜʞʽʚ).  

 

2.7. ʉʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ 

 

ʉʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ ʜʘʥʠʭ ʧʨʦʚʦʜʠʣʠ ʟʘ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤʠ 

ʤʝʪʦʜʘʤʠ ʚʘʨʽʘʮʽʡʥʦʾ ʩʪʘʪʠʩʪʠʢʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʘʢʝʪʽʚ ʢʦʤʧôʶʪʝʨʥʦʾ 

ʧʨʦʛʨʘʤʠ çStatistika 7.0è (Stat Soft, Inc. ʉʐɸ)  ʟʘ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤʠ 

ʤʝʪʦʜʠʢʘʤʠ.  

ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʦʜʥʦʬʘʢʪʦʨʥʠʡ 

ʜʠʩʧʝʨʩʽʡʥʠʡ ʘʥʘʣʽʟ (A one-way analysis of variance (ANOVA)) ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

LSD ʪʝʩʪʫ ʜʣʷ ʦʮʽʥʢʠ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʨʽʟʥʠʮʽ ʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ.  ɼʣʷ ʦʮʽʥʢʠ 

ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʫ ʰʪʘʤʽʚ ʨʽʟʥʠʭ ʚʠʜʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ Post-hoc-ʪʝʩʪ ʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʢʨʠʪʝʨʽʶ LSD (ʥʘʡʤʝʥʰʘ ʽʩʥʫʶʯʘ ʨʽʟʥʠʮʷ, ʨʽʟʥʦʚʠʜ t-ʪʝʩʪʫ), 

ʱʦ ʜʦʟʚʦʣʷʻ ʧʦʨʽʚʥʷʪʠ ʚʩʽ ʤʦʞʣʠʚʽ ʧʘʨʠ ʩʝʨʝʜʥʽʭ ʙʽʣʴʰʝ ʥʽʞ ʜʚʦʭ ʚʠʙʽʨʦʢ. 

ɺʽʜʤʽʥʥʦʩʪʽ ʚʚʘʞʘʣʠ ʟʥʘʯʠʤʠʤʠ ʧʨʠ ʨÒ0,05. 

ɼʣʷ ʘʥʘʣʽʟʫ ʧʦʜʽʙʥʦʩʪʽ ʰʪʘʤʽʚ ʄʂɹ ʟʘ ʨʽʟʥʠʤʠ ʦʟʥʘʢʘʤʠ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʢʣʘʩʪʝʨʥʠʡ ʘʥʘʣʽʟ ʤʝʪʦʜʦʤ ʥʝʟʚʘʞʝʥʦʛʦ ʧʘʨʥʦʛʦ ʩʝʨʝʜʥʴʦʛʦ 

(UPGMA). ʂʦʨʝʣʷʮʽʾ ʘʥʘʣʽʟʫʚʘʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʝʬʽʮʽʻʥʪʫ ʢʦʨʝʣʷʮʽʾ 

ʇʽʨʩʦʥʘ. ʉʪʘʪʠʩʪʠʯʥʘ ʨʽʟʥʠʮʷ ʚʠʟʥʘʯʘʣʘʩʴ ʥʘ ʨʽʚʥʽ P < 0,05. ɼʘʥʽ ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʷʢ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ Ñ ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ (ʯʠ ʧʦʭʠʙʢʘ ʩʝʨʝʜʥʴʦʾ). 



фм 
 

 

 

ʈʆɿɼɯʃ 3 

ʄʆʃʆʏʅʆʂʀʉʃɯ ɹɸʂʊɽʈɯɰ ʊʈɸɼʀʎɯʁʅʀʍ ɼʃʗ ʋʂʈɸɰʅʀ 

ʂʀʉʃʆʄʆʃʆʏʅʀʍ ʇʈʆɼʋʂʊɯɺ, ʌɽʈʄɽʅʊʆɺɸʅʀʍ ʆɺʆʏɯɺ ɯ 

ʌʈʋʂʊɯɺ  

 

3.1. ɯʜʝʥʪʠʬʽʢʘʮʽʷ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ 

 

ʌʝʨʤʝʥʪʦʚʘʥʽ ʧʨʦʜʫʢʪʠ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚ ʨʘʮʽʦʥʽ ʭʘʨʯʫʚʘʥʥʷ 

ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠ. ʂʠʩʣʦʤʦʣʦʯʥʽ ʧʨʦʜʫʢʪʠ ʪʘ ʢʚʘʰʝʥʽ ʦʚʦʯʽ, ʚʠʛʦʪʦʚʣʝʥʽ 

ʰʣʷʭʦʤ ʩʧʦʥʪʘʥʥʦʾ ʬʝʨʤʝʥʪʘʮʽʾ ʚ ʜʦʤʘʰʥʽʭ ʫʤʦʚʘʭ, ʤʽʩʪʷʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʢʦʨʠʩʥʠʭ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ. ʂʨʽʤ ʮʴʦʛʦ, ʚʦʥʠ ʻ ʜʞʝʨʝʣʦʤ ʤʦʣʦʯʥʦʢʠʩʣʠʭ 

ʙʘʢʪʝʨʽʡ ʟ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʙʽʦʣʦʛʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʭ ʷʢ ʟʘʢʚʘʩʢʠ ʫ ʭʘʨʯʦʚʽʡ ʛʘʣʫʟʽ ʪʘ ʤʝʜʠʮʠʥʽ.   

ʅʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʻ ʢʦʨʦʚôʷʯʝ ʤʦʣʦʢʦ, ʟ ʷʢʦʛʦ 

ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʢʠʩʣʦʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ. ɺʞʠʚʘʥʥʷ 

ʢʦʟʷʯʦʛʦ ʤʦʣʦʢʘ ʪʘ ʩʠʨʽʚ ʚ ʤʝʥʰʽʡ ʤʽʨʽ ʨʦʟʧʦʚʩʶʜʞʝʥʝ ʩʝʨʝʜ ʥʘʩʝʣʝʥʥʷ. 

ʆʚʝʯʝ ʤʦʣʦʢʦ ʪʘ ʧʨʦʜʫʢʪʠ ʟ ʥʴʦʛʦ ʻ ʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʚ ʦʢʨʝʤʠʭ ʦʙʣʘʩʪʷʭ 

ʋʢʨʘʾʥʠ, ʟʦʢʨʝʤʘ ʟʘʭʽʜʥʠʭ. ʉʝʨʝʜ ʢʚʘʰʝʥʠʭ ʦʚʦʯʽʚ ʥʘʡʙʽʣʴʰ ʚʞʠʚʘʥʠʤʠ ʻ 

ʢʘʧʫʩʪʘ, ʦʛʽʨʢʠ ʽ ʧʦʤʽʜʦʨʠ, ʘ ʪʘʢʦʞ ʽʥʰʽ ʦʚʦʯʽ. ʊʘʢʦʞ ʨʦʟʧʦʚʩʶʜʞʝʥʝ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʚʘʰʝʥʠʭ ʬʨʫʢʪʽʚ, ʥʘʧʨʠʢʣʘʜ ʷʙʣʫʢ, ʽ ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʥʘʧʦʾʚ. 

ɿ ʤʝʪʦʶ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʦʰʠʨʝʥʥʷ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʜʦʤʽʥʫʶʯʠʭ ʨʦʜʽʚ 

ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ, ʘ ʪʘʢʦʞ ʜʦʩʣʽʜʞʝʥʥʷ ʾʭ ʙʽʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, 

ʥʘʤʠ ʙʫʣʠ ʚʽʜʽʙʨʘʥʽ ʟʨʘʟʢʠ ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʚ 

ʜʦʤʘʰʥʽʭ ʫʤʦʚʘʭ ʚ ʨʽʟʥʠʭ ʦʙʣʘʩʪʷʭ ʋʢʨʘʾʥʠ. ʂʠʩʣʦʤʦʣʦʯʥʽ ʧʨʦʜʫʢʪʠ 

ʚʢʣʶʯʘʣʠ ʩʢʚʘʰʝʥʝ ʢʦʨʦʚ`ʷʯʝ, ʢʦʟʷʯʝ ʽ ʦʚʝʯʝ ʤʦʣʦʢʦ, ʩʤʝʪʘʥʫ, ʩʠʨ 

ʢʠʩʣʦʤʦʣʦʯʥʠʡ ʟ ʤʦʣʦʢʘ ʨʽʟʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʽ ʙʨʠʥʟʫ, ʘ ʩʝʨʝʜ ʦʚʦʯʽʚ ʽ 

ʬʨʫʢʪʽʚ ï ʢʚʘʰʝʥʫ ʢʘʧʫʩʪʫ, ʩʝʣʝʨʫ, ʙʘʢʣʘʞʘʥʠ, ʦʛʽʨʢʠ, ʧʦʤʽʜʦʨʠ, ʪʦʤʘʪʥʠʡ 

ʩʽʢ ʽ ʷʙʣʫʢʘ.  

 



фн 
 

 

 

3.1.1. ʌʝʥʦʪʠʧʦʚʘ ʽʜʝʥʪʠʬʽʢʘʮʽʷ  

ɿ ʪʨʘʜʠʮʽʡʥʠʭ ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʧʨʦʜʫʢʪʽʚ ʋʢʨʘʾʥʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʩʝʣʝʢʪʠʚʥʽ ʩʝʨʝʜʦʚʠʱʘ, ʙʫʣʦ ʽʟʦʣʴʦʚʘʥʦ 1226 (950 ï ʟʽ ʟʨʘʟʢʽʚ ʢʠʩʣʦʤʦʣʦʯʥʠʭ 

ʧʨʦʜʫʢʪʽʚ, 276 ï ʟ ʢʚʘʰʝʥʠʭ ʦʚʦʯʽʚ ʽ ʬʨʫʢʪʽʚ) ʰʪʘʤʽʚ ʛʨʘʤʧʦʟʠʪʠʚʥʠʭ, 

ʢʘʪʘʣʘʟʦʥʝʛʘʪʠʚʥʠʭ, ʥʝ ʩʧʦʨʦʪʚʽʨʥʠʭ ʙʘʢʪʝʨʽʡ, ʷʢʽ ʟʘ ʮʠʤʠ ʦʟʥʘʢʘʤʠ ʙʫʣʠ 

ʚʽʜʥʝʩʝʥʽ ʜʦ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ.  

ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʰʪʘʤʠ ʄʂɹ ʙʫʣʠ ʨʦʟʧʦʜʽʣʝʥʽ ʥʘ ʪʨʠ 

ʛʨʫʧʠ ʟʘ ʤʦʨʬʦʣʦʛʽʻʶ ʢʣʽʪʠʥ ʪʘ ʰʣʷʭʦʤ ʟʙʨʦʜʞʫʚʘʥʥʷ ʚʫʛʣʝʚʦʜʽʚ (ʈʠʩ. 3.1).  

 

 

ʈʠʩ. 3.1. ɻʨʫʧʠ ʽʟʦʣʷʪʽʚ ʄʂɹ ʟʘ ʤʦʨʬʦʣʦʛʽʻʶ ʢʣʽʪʠʥ ʪʘ ʰʣʷʭʦʤ 

ʟʙʨʦʜʞʫʚʘʥʥʷ ʚʫʛʣʝʚʦʜʽʚ 

 

ʇʦʜʘʣʴʰʫ ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʧʨʦʚʦʜʠʣʠ ʟʘ ʦʩʥʦʚʥʠʤʠ ʬʽʟʽʦʣʦʛʦ-

ʙʽʦʭʽʤʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ, ʷʢʽ ʪʨʘʜʠʮʽʡʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 

ʄʂɹ ʥʘ ʨʽʚʥʽ ʨʦʜʫ. ɼʦ ʧʝʨʰʦʾ ʛʨʫʧʠ ʙʫʣʠ ʚʽʜʥʝʩʝʥʽ 889 ʛʦʤʦʬʝʨʤʝʥʪʘʪʠʚʥʠʭ 

ʢʦʢʽʚ, ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʟ ʷʢʠʭ ʨʦʩʣʠ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ  10 ÁC,  ʚ ʩʝʨʝʜʦʚʠʱʽ 

ʟ  4% NaCl ʪʘ ʧʨʦʜʫʢʫʚʘʣʠ NH3 ʟ ʘʨʛʽʥʽʥʫ. ʈʽʩʪ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ  45 ÁC ʚʠʷʚʠʣʠ 

349 ʰʪʘʤʽʚ, ʚ ʩʝʨʝʜʦʚʠʱʽ ʟ 6,5% NaCl ï 58 ʰʪʘʤʽʚ. ʉʝʨʝʜ ʰʪʘʤʽʚ ʧʝʨʰʦʾ 

ʛʨʫʧʠ, 572 ʰʪʘʤʠ ʤʘʣʠ ʢʣʽʪʠʥʠ ʦʚʘʣʴʥʦʾ ʬʦʨʤʠ ʨʦʟʤʽʨʦʤ 0,6-1,0 ʤʢʤ, 

ʨʦʟʪʘʰʦʚʫʚʘʥʽ ʧʝʨʝʚʘʞʥʦ ʧʘʨʘʤʠ, ʧʦʦʜʠʥʦʢʦ ʯʠ ʚ ʣʘʥʮʶʞʢʘʭ ʧʦ 4-6 ʢʣʽʪʠʥ. 

ʅʘ ʩʝʣʝʢʪʠʚʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ɽʥʪʝʨʦʢʦʢ-ʘʛʘʨ, 384 ʰʪʘʤʠ ʫʪʚʦʨʶʚʘʣʠ ʪʝʤʥʦ-

ʙʦʨʜʦʚʽ ʢʦʣʦʥʽʾ ʟ ʤʝʪʘʣʝʚʠʤ ʙʣʠʩʢʦʤ, ʱʦ ʻ ʭʘʨʘʢʪʝʨʥʦʶ ʦʟʥʘʢʦʶ ʚʠʜʽʚ ʛʨʫʧʠ 



фо 
 

 

 

Enterococcus faecalis. ʉʪʦ ʚʽʩʽʤʜʝʩʷʪ ʚʽʩʽʤ ʰʪʘʤʽʚ ʫʪʚʦʨʶʚʘʣʠ ʢʦʣʦʥʽʾ 

ʨʦʞʝʚʦʛʦ ʢʦʣʴʦʨʫ ʯʠ ʨʦʞʝʚʦʛʦ ʢʦʣʴʦʨʫ ʟ ʪʝʤʥʦ-ʙʦʨʜʦʚʠʤ ʮʝʥʪʨʦʤ, ʱʦ 

ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʽʥʰʠʭ ʚʠʜʽʚ ʝʥʪʝʨʦʢʦʢʽʚ, ʷʢʽ ʥʝ ʚʽʜʥʦʚʣʶʶʪʴ ʪʨʠʬʝʥʽʣ-

ʪʝʪʨʘʟʦʣʽʡ ʭʣʦʨʠʜ (ʊʊʍ), ʥʘʧʨʠʢʣʘʜ ʚʠʜʠ ʛʨʫʧʠ E. faecium [158].  ɿʘʟʥʘʯʝʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʜʘʶʪʴ ʟʤʦʛʫ ʚʽʜʥʝʩʪʠ ʮʽ ʰʪʘʤʠ ʜʦ ʨʦʜʫ Enterococcus. 

ʉʝʨʝʜ ʛʦʤʦʬʝʨʤʝʥʪʘʪʠʚʥʠʭ ʢʦʢʽʚ, 259 ʰʪʘʤʽʚ ʤʘʣʠ ʢʣʽʪʠʥʠ ʦʚʘʣʴʥʦʾ 

ʬʦʨʤʠ, ʨʦʟʤʽʨʘʤʠ 0,8-1,2 ʤʢʤ, ʚ ʧʨʝʧʘʨʘʪʘʭ ʟʘʙʘʨʚʣʝʥʠʭ ʟʘ ɻʨʘʤʦʤ, ʚʦʥʠ 

ʨʦʟʪʘʰʦʚʫʚʘʣʠʩʴ ʧʝʨʝʚʘʞʥʦ ʫ ʣʘʥʮʶʞʢʘʭ ʟ 6-10 ʢʣʽʪʠʥ, ʟʨʽʜʢʘ ʧʘʨʘʤʠ ʯʠ 

ʧʦʦʜʠʥʦʢʦ. ʅʘ ʩʝʨʝʜʦʚʠʱʽ ʄ17 ʫʪʚʦʨʶʚʘʣʠ ʙʽʣʽ ʢʦʣʦʥʽʾ ʜʽʘʤʝʪʨʦʤ 2-3 ʤʤ. 

ʅʝ ʚʩʽ ʟ ʮʠʭ ʰʪʘʤʽʚ ʙʫʣʠ ʟʜʘʪʥʽ ʜʦ ʨʦʩʪʫ ʚ ʩʝʨʝʜʦʚʠʱʽ MRS, ʘ ʥʘ ʩʝʨʝʜʦʚʠʱʽ 

ɽʥʪ-ʘʛʘʨ ʜʝʷʢʽ ʰʪʘʤʠ ʫʪʚʦʨʶʚʘʣʠ ʙʣʽʜʦ-ʨʦʞʝʚʽ ʢʦʣʦʥʽʾ. ɿʘ ʮʠʤʠ ʦʟʥʘʢʘʤʠ 

ʜʘʥʽ ʰʪʘʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʽʜʥʝʩʝʥʽ ʜʦ ʨʦʜʫ Lactococcus.  

ʉʝʨʝʜ ʛʦʤʦʬʝʨʤʝʥʪʘʪʠʚʥʠʭ ʢʦʢʽʚ 49 ʰʪʘʤʽʚ ʤʘʣʠ ʢʣʽʪʠʥʠ ʦʢʨʫʛʣʦʾ ʯʠ 

ʦʚʘʣʴʥʦʾ ʬʦʨʤʠ, ʨʦʟʪʘʰʦʚʘʥʽ ʧʦ 1-2 ʢʣʽʪʠʥʠ, ʛʨʫʧʘʤʠ, ʫ ʚʠʛʣʷʜʽ ʢʣʘʩʪʝʨʽʚ ʘʙʦ 

ʪʝʪʨʘʜ. ʅʘ ʩʝʨʝʜʦʚʠʱʽ MRS ʢʫʣʴʪʫʨʠ ʫʪʚʦʨʶʚʘʣʠ ʙʽʣʽ ʢʦʣʦʥʽʾ ʨʦʟʤʽʨʦʤ 1-2 

ʤʤ. ɼʝʷʢʽ ʟ ʥʠʭ ʨʦʩʣʠ ʥʘ ʩʝʨʝʜʦʚʠʱʽ ɽʥʪ-ʘʛʘʨ, ʫʪʚʦʨʶʶʯʠ ʨʦʞʝʚʽ ʯʠ ʙʣʽʜʦ- 

ʨʦʞʝʚʽ ʢʦʣʦʥʽʾ. ɿʘ ʜʘʥʠʤʠ ʦʟʥʘʢʘʤʠ ʪʘ ʩʪʽʡʢʽʩʪʶ ʜʦ ʚʘʥʢʦʤʽʮʠʥʫ ʮʽ ʰʪʘʤʠ 

ʙʫʣʠ ʚʽʜʥʝʩʝʥʽ  ʜʦ ʨʦʜʫ Pediococcus. 

ɻʨʘʤʧʦʟʠʪʠʚʥʽ, ʢʘʪʘʣʘʟʦʥʝʛʘʪʠʚʥʽ 247 ʰʪʘʤʠ ʟ ʧʘʣʠʯʢʦʚʠʜʥʦʶ 

ʬʦʨʤʦʶ ʢʣʽʪʠʥ ï ʜʨʫʛʘ ʛʨʫʧʘ, ʙʫʣʠ ʚʽʜʥʝʩʝʥʽ ʜʦ ʨʦʜʫ Lactobacillus. ʉʝʨʝʜ ʥʠʭ 

72 ʰʪʘʤʠ ʻ ʛʝʪʝʨʦʬʝʨʤʝʥʪʘʪʠʚʥʠʤʠ, 11 ï ʛʦʤʦʬʝʨʤʝʥʪʘʪʠʚʥʠʤʠ, ʽʥʰʽ 164 ï  

ʬʘʢʫʣʴʪʘʪʠʚʥʦ ʛʝʪʝʨʦʬʝʨʤʝʥʪʘʪʠʚʥʠʤʠ. 233 ʰʪʘʤʠ ʜʨʫʛʦʾ ʛʨʫʧʠ ʨʦʩʣʠ ʟʘ 

ʪʝʤʧʝʨʘʪʫʨʠ 10 Áʉ, 97 ï ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 42 Áʉ, 68 ʙʫʣʠ ʩʪʽʡʢʠʤʠ ʣʠʰʝ ʜʦ 2% 

NaCl, 36 ʜʦ 4% NaCl, 131 ï ʜʦ 6,5% NaCl ʽ 12 ï ʜʦ 8% NaCl.  

ɼʝʚ'ʷʥʦʩʪʦ (56 ï ʟ ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʦʚʦʯʽʚ, 34 ï ʟ ʢʠʩʣʦʤʦʣʦʯʥʠʭ 

ʧʨʦʜʫʢʪʽʚ) ʛʨʘʤʧʦʟʠʪʠʚʥʠʭ, ʢʘʪʘʣʘʟʦʥʝʛʘʪʠʚʥʠʭ, ʛʝʪʝʨʦʬʝʨʤʝʥʪʘʪʠʚʥʠʭ 

ʢʦʢʽʚ ʪʘ ʢʦʢʦʙʘʮʠʣ, ʷʢʽ ʥʝ ʫʪʚʦʨʶʚʘʣʠ ʘʤʽʘʢ ʟ ʘʨʛʽʥʽʥʫ, ʙʫʣʠ ʩʪʽʡʢʠʤʠ ʜʦ 

ʚʘʥʢʦʤʽʮʠʥʫ, ʢʣʽʪʠʥʠ ʨʦʟʪʘʰʦʚʫʚʘʣʠʩʴ ʧʘʨʘʤʠ ʯʠ ʚ ʢʦʨʦʪʢʠʭ ʣʘʥʮʶʞʢʘʭ, 

ʙʫʣʠ ʚʽʜʥʝʩʝʥʽ ʜʦ ʨʦʜʫ Leuconostoc ï ʪʨʝʪʷ ʛʨʫʧʘ. ɺʩʽ ʽʟʦʣʷʪʠ ʨʦʩʣʠ ʟʘ 10Á ʉ, 



фп 
 

 

 

27 ʟ ʥʠʭ - ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 42Á ʉ, 5 ʰʪʘʤʽʚ ʙʫʣʠ ʩʪʽʡʢʠʤʠ ʜʦ 2% NaCl, 31 ʰʪʘʤ 

ïʜʦ 4% NaCl.  ʉʝʨʝʜ ʽʟʦʣʷʪʽʚ ʟ ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʦʚʦʯʽʚ 50 ʢʫʣʴʪʫʨ ʙʫʣʠ 

ʩʪʽʡʢʠʤʠ ʜʦ 6% NaCl, 55 ʩʠʥʪʝʟʫʚʘʣʠ ʝʢʟʦʧʦʣʽʩʘʭʘʨʠʜʠ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʥʘ 

ʩʝʨʝʜʦʚʠʱʽ MRS ʟ 5% ʩʘʭʘʨʦʟʠ.  

 ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʬʝʥʦʪʠʧʦʚʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʟʘ ʤʦʨʬʦʣʦʛʽʻʶ 

ʢʦʣʦʥʽʡ ʽ ʢʣʽʪʠʥ ʪʘ ʟʘ ʨʷʜʦʤ ʬʽʟʽʦʣʦʛʦ-ʙʽʦʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽʟʦʣʴʦʚʘʥʽ 

ʰʪʘʤʠ ʄʂɹ ʥʘʣʝʞʘʪʴ ʜʦ ʨʦʜʽʚ Enterococcus, Lactococcus  ̔Pediococcus - ʛʨʫʧʘ 

ɯ, Lactobacillus - ʛʨʫʧʘ ɯɯ ʽ Leuconostoc - ʛʨʫʧʘ ɯɯɯ.  

 

3.1.2. ʄʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʘ ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʰʪʘʤʽʚ ʄʂɹ 

 ʉʫʯʘʩʥʘ ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ ʚʠʤʘʛʘʻ ʧʽʜʪʚʝʨʜʞʝʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ ʬʝʥʦʪʠʧʦʚʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ. 

ʆʪʞʝ, ʜʣʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʪʘʢʩʦʥʦʤʽʯʥʦʛʦ ʧʦʣʦʞʝʥʥʷ ʚʠʜʽʣʝʥʠʭ ʰʪʘʤʽʚ ʄʂɹ 

ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ ʤʝʪʦʜ ʧʦʣʽʤʝʨʘʟʥʦʾ ʣʘʥʮʶʛʦʚʦʾ ʨʝʘʢʮʽʾ (ʇʃʈ) ʟ ʨʦʜʦ- ʪʘ 

ʚʠʜʦ-ʩʧʝʮʠʬʽʯʥʠʤʠ ʧʨʘʡʤʝʨʘʤʠ. ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʇʃʈ-ʽʜʝʥʪʠʬʽʢʘʮʽʾ 

ʛʦʤʦʬʝʨʤʝʥʪʘʪʠʚʥʽ ʰʪʘʤʠ ʢʦʢʦʚʠʭ ʬʦʨʤ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ - ʛʨʫʧʘ ɯ, 

ʙʫʣʠ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʽ ʟʘ ɯʊS-ʧʨʦʬʽʣʝʤ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʘʤʧʣʽʬʽʢʘʮʽʾ ʰʪʘʤʠ ʙʫʣʠ 

ʨʦʟʜʽʣʝʥʽ ʥʘ ʧʽʜʛʨʫʧʠ ʟʘ ʢʽʣʴʢʽʩʪʶ ʪʘ ʨʦʟʤʽʨʦʤ ʘʤʧʣʽʢʦʥʽʚ (ʈʠʩ 3.2). ɻʨʫʧʘ ɯ.1 

ʚʢʣʶʯʘʣʘ 268 ʰʪʘʤʽʚ ʟ ʦʜʥʠʤ ʧʨʦʜʫʢʪʦʤ ʘʤʧʣʽʬʽʢʘʮʽʾ ʨʦʟʤʽʨʦʤ 400 ʧ.ʦ, ʷʢʠʡ 

ʟʘ ʜʘʥʠʤʠ ʣʽʪʝʨʘʪʫʨʠ ʻ ʭʘʨʘʢʪʝʨʥʠʤ ʜʣʷ ʚʠʜʫ L. lactis [Fortina et al., 2003]. 

ɻʨʫʧʘ I.2 ʚʢʣʶʯʘʣʘ 621 ʰʪʘʤ ʟ ʜʚʦʤʘ ʘʤʧʣʽʢʦʥʘʤʠ, ʩʝʨʝʜ ʥʠʭ 374 ʰʪʘʤʠ  ʟ 

ʘʤʧʣʽʢʦʥʘʤʠ ʨʦʟʤʽʨʦʤ 300 ʽ 400 ʧ.ʦ., 165 ï 400 ʽ 500 ʧ.ʦ. ʽ 64 ï 400 ʽ 350 ʧ.ʦ. ɿʘ 

ʜʘʥʠʤʠ ʘʚʪʦʨʽʚ [155] ʪʘʢʽ ɯʊS-ʧʨʦʬʽʣʽ ʻ ʭʘʨʘʢʪʝʨʥʠʤʠ ʜʣʷ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʜʫ 

Enterococcus: 400 ʧ.ʥ. ʽ 500 ʧ.ʥ. ï ʜʣʷ E. faecium, 400 ʧ.ʥ. ʽ 300 ʧ.ʥ. ï ʜʣʷ E. 

faecalis, 380 ʧ.ʥ. ʽ 400 ʧ.ʥ.  ï ʜʣʷ E. durans. ɸʥʘʣʦʛʽʯʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʪʨʠʤʘʥʽ 

ʥʘʤʠ ʟ ɼʅʂ ʪʠʧʦʚʠʭ ʰʪʘʤʽʚ ʚʠʜʽʚ E. faecium, E. faecalis ̔ E. durans. 

ʇʦʜʘʣʴʰʫ ʽʜʝʥʪʠʬʽʢʘʮʽʶ ʧʨʦʚʦʜʠʣʠ ʟ ʨʦʜʦ- ʯʠ ʚʠʜʦʩʧʝʮʠʬʽʯʥʠʤʠ 

ʧʨʘʡʤʝʨʘʤʠ. ɼʣʷ ʰʪʘʤʽʚ ʛʨʫʧʠ ɯ.1 ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤʫʣʴʪʠʧʣʝʢʩ-ʇʃʈ ʟ 



фр 
 

 

 

ʚʠʜʦʩʧʝʮʠʬʽʯʥʠʤʠ ʧʨʘʡʤʝʨʘʤʠ, ʱʦ ʜʦʟʚʦʣʷʶʪ ɹ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʚʠʜʠ 

ʣʘʢʪʦʢʦʢʽʚ ʟʘ ʧʦʩʣʽʜʦʚʥʽʩʪʶ ʛʝʥʫ 16S ʨʈʅʂ [359]. 

ɿ ɼʅʂ 268 ʰʪʘʤʽʚ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʧʨʦʜʫʢʪ ʘʤʧʣʽʬʽʢʘʮʽʾ 250 ʧ.ʦ., ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʘʣʝʞʥʽʩʪʴ ʮʠʭ  ʰʪʘʤʽʚ ʜʦ ʚʠʜʫ Lactococcus lactis. 

ɼʠʬʝʨʝʥʮʽʘʮʽʶ ʰʪʘʤʽʚ L. lactis ʥʘ ʨʽʚʥʽ ʧʽʜʚʠʜʫ ʧʨʦʚʦʜʠʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʧʘʨ ʧʨʘʡʤʝʨʽʚ LacreR ̔  LacF ï ʜʣʷ ʧʽʜʚʠʜʫ L. lactis subsp. lactis ̔  LacreR ̔  CreF 

- ʜʣʷ ʧʽʜʚʠʜʫ L. lactis subsp. cremoris. ɿ ɼʅʂ ʚʩʽʭ ʜʦʩʣʽʜʞʝʥʠʭ ʢʫʣʴʪʫʨ 

ʣʘʢʪʦʢʦʢʽʚ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʘʤʧʣʽʢʦʥ ʨʦʟʤʽʨʦʤ 163 ʧ.ʥ. [359].   

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʩʽ ʚʠʢʦʨʠʩʪʘʥʽ ʚ ʨʦʙʦʪʽ ʰʪʘʤʠ ʣʘʢʪʦʢʦʢʽʚ, ʱʦ ʙʫʣʠ  

ʽʟʦʣʴʦʚʘʥʽ ʟ ʢʠʩʣʦʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʽʜʝʥʪʠʬʽʢʦʚʘʥʽ ʷʢ L. lactis subsp. lactis.  

 

 

 

 

 

 

 

 

ʅʘʣʝʞʥʽʩʪʴ ʰʪʘʤʽʚ ʧʽʜʛʨʫʧʠ ɯ.2 ʜʦ ʨʦʜʫ Enterococcus ʚʠʟʥʘʯʘʣʠ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʦʜʦʩʧʝʮʠʬʽʯʥʠʭ ʧʨʘʡʤʝʨʽʚ. ɿ ɼʅʂ 572 ʰʪʘʤʽʚ ʙʫʣʦ 

ʦʪʨʠʤʘʥʦ ʘʤʧʣʽʢʦʥ ʨʦʟʤʽʨʦʤ 112 ʧ.ʦ., ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʾʭ ʥʘʣʝʞʥʽʩʪʴ ʜʦ ʨʦʜʫ 

Enterococcus [247]. ʇʦʜʘʣʴʰʫ ʚʠʜʦʚʫ ʽʜʝʥʪʠʬʽʢʘʮʽʶ ʧʨʦʚʦʜʠʣʠ ʟ 

ʈʠʩ. 3.2. ɽʣʝʢʪʨʦʬʦʨʝʛʨʘʤʘ ʧʨʦʜʫʢʪʽʚ ʘʤʧʣʽʬʽʢʘʮʽʾ ʟ ʧʨʘʡʤʝʨʘʤʠ, 

ʩʧʝʮʠʬʽʯʥʠʤʠ ʜʦ ɯʊS-ʨʝʛʽʦʥʫ ʟ ɼʅʂ ʰʪʘʤʽʚ ʢʦʢʦʚʠʭ ʬʦʨʤ ʤʦʣʦʯʥʦʢʠʩʣʠʭ 

ʙʘʢʪʝʨʽʡ. ʄ ï ʤʘʨʢʝʨ, 1- E. faecium NCDO 942T; 2 - E. durans NCDO 956T; 3- E. 

faecalis CCM 7000T; 6 - L. lactis subsp. lactis CCM 1877ʊ; 7 - L. lactis subsp. 

cremoris CCM 2106ʊ; 4, 5, 8 ï ʜʦʩʣʽʜʞʫʚʘʥʽ ʽʟʦʣʷʪʠ ʄʂɹ (ʛʨʫʧʘ ɯ). 

 



фс 
 

 

 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʫʣʴʪʠʧʣʝʢʩ-ʇʃʈ. ɿʘ ʨʦʟʤʽʨʘʤʠ ʦʪʨʠʤʘʥʠʭ ʘʤʧʣʽʢʦʥʽʚ ï 360 

ʰʪʘʤʽʚ ʙʫʣʦ ʚʽʜʥʝʩʝʥʦ ʜʦ ʚʠʜʫ E. faecalis (ʘʤʧʣʽʢʦʥ ʨʦʟʤʽʨʦʤ 360 ʧ.ʦ.), 100 

ʰʪʘʤʽʚ ï ʜʦ ʚʠʜʫ E. durans (295 ʧ.ʦ.), 34 ʰʪʘʤʠ ï ʜʦ ʚʠʜʫ E. faecium (215 ʧ.ʦ.), 

1 ʰʪʘʤ ï ʜʦ ʚʠʜʫ E. hirae (187 ʧ.ʦ.). ʊʨʠʜʮʷʪʴ ʰʽʩʪʴ ʰʪʘʤʽʚ Enterococcus sp.  

ʥʝ ʚʜʘʣʦʩʴ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʜʦ ʚʠʜʫ.  

ɿ ɼʅʂ 49 ʰʪʘʤʽʚ ʛʨʫʧʠ ɯ.2 ʥʝ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʧʦʟʠʪʠʚʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʟ 

ʧʨʘʡʤʝʨʘʤʠ, ʩʧʝʮʠʬʽʯʥʠʤʠ ʜʦ ʨʦʜʫ Enterococcus. ʊʘʢʠʤ ʯʠʥʦʤ, ʜʘʥʽ ʰʪʘʤʠ 

ʻ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʽʥʰʠʭ ʨʦʜʽʚ ʢʦʢʦʚʠʭ ʬʦʨʤ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ. ɿʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʚʯʝʥʥʷ ʾʭ ʬʝʥʦʪʠʧʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦʥʠ ʙʫʣʠ ʚʽʜʥʝʩʝʥʽ 

ʜʦ ʨʦʜʫ Pediococcus. ʎʽ ʨʝʟʫʣʴʪʘʪʠ ʙʫʣʠ ʧʽʜʪʚʝʨʜʞʝʥʽ ʇʃʈ ʘʥʘʣʽʟʦʤ ʟ 

ʨʦʜʦʩʧʝʮʠʬʽʯʥʠʤʠ ʧʨʘʡʤʝʨʘʤʠ, ʦʩʢʽʣʴʢʠ ʟ ɼʅʂ ʜʘʥʠʭ ʰʪʘʤʽʚ ʙʫʣʦ 

ʦʪʨʠʤʘʥʦ ʘʤʧʣʽʢʦʥʠ ʨʦʟʤʽʨʦʤ 700 ʧ.ʦ. ʇʦʜʘʣʴʰʘ ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʟ 

ʚʠʜʦʩʧʝʮʠʬʽʯʥʠʤʠ ʧʨʘʡʤʝʨʘʤʠ ʜʦʟʚʦʣʠʣʘ ʚʽʜʥʝʩʪʠ  5 ʰʪʘʤʽʚ ʜʦ ʚʠʜʫ P. 

ʨentosaceus ʽ ʦʜʠʥ ʰʪʘʤ ʜʦ ʚʠʜʫ P. acidilactici. ɯʥʰʽ ʰʪʘʤʠ ʨʦʜʫ Pediococcus 

ʥʝ ʙʫʣʠ ʽʜʝʥʪʠʬʽʢʦʚʘʥʽ ʜʦ ʚʠʜʫ.   

ʅʘʣʝʞʥʽʩʪʴ ʟʘ ʬʝʥʦʪʠʧʦʚʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʧʘʣʠʯʢʦʧʦʜʽʙʥʠʭ ʬʦʨʤ 

ʽʟʦʣʴʦʚʘʥʠʭ ʰʪʘʤʽʚ ʛʨʫʧʠ ɯɯ ʜʦ ʨʦʜʫ Lactobacillus ʚʠʟʥʘʯʘʣʠ ʤʝʪʦʜʦʤ ʇʃʈ ʟ 

ʨʦʜʦʩʧʝʮʠʬʽʯʥʠʤʠ ʧʨʘʡʤʝʨʘʤʠ. ɿ ɼʅʂ 232 ʰʪʘʤʽʚ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʘʤʧʣʽʢʦʥʠ 

ʨʦʟʤʽʨʦʤ 300 ʧ.ʦ., ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʾʭ ʥʘʣʝʞʥʽʩʪʴ ʜʦ ʨʦʜʫ Lactobacillus [131]. 

ɿ ɼʅʂ 15 ʛʝʪʝʨʦʬʝʨʤʝʥʪʘʪʠʚʥʠʭ ʧʘʣʠʯʢʦʚʠʜʥʠʭ ʢʫʣʴʪʫʨ ʥʝ ʙʫʣʦ ʦʪʨʠʤʘʥʦ 

ʧʦʟʠʪʠʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʪʦʞ ʚʦʥʠ ʤʦʞʫʪʴ ʥʘʣʝʞʘʪʠ ʜʦ ʽʥʰʠʭ ʨʦʜʽʚ 

ʛʝʪʝʨʦʬʝʨʤʝʥʪʘʪʠʚʥʠʭ ʄʂɹ.  ʌʘʢʫʣʴʪʘʪʠʚʥʦ ʛʝʪʝʨʦʬʝʨʤʝʥʪʘʪʠʚʥʽ ʰʪʘʤʠ ʟʘ 

ʩʚʦʾʤʠ ʬʝʥʦʪʠʧʦʚʠʤʠ ʦʟʥʘʢʘʤʠ ʥʘʣʝʞʘʣʠ ʜʦ ʚʠʜʫ L. plantarum, ʱʦ ʽ ʙʫʣʦ 

ʧʽʜʪʚʝʨʜʞʝʥʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʠʜʦʩʧʝʮʠʬʽʯʥʠʭ ʧʨʘʡʤʝʨʽʚ. ɿ ɼʅʂ ʮʠʭ 

ʢʫʣʴʪʫʨ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʘʤʧʣʽʢʦʥ ʨʦʟʤʽʨʦʤ 200 ʧ.ʦ., ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʾʭ 

ʥʘʣʝʞʥʽʩʪʴ ʜʦ ʚʠʜʫ L. plantarum.  

ɻʝʪʝʨʦʬʝʨʤʝʥʪʘʪʠʚʥʽ ʢʦʢʦʙʘʮʠʣʠ ï ʛʨʫʧʘ ɯɯɯ ʟʘ ʬʝʥʦʪʠʧʦʚʠʤʠ 

ʦʟʥʘʢʘʤʠ ʙʫʪʠ ʥʘʤʠ ʚʽʜʥʝʩʝʥʽ ʜʦ ʨʦʜʫ Leuconostoc. ʂʨʽʤ ʪʦʛʦ, ʟʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʇʃʈ ʟ ʧʨʘʡʤʝʨʘʤʠ, ʩʧʝʮʠʬʽʯʥʠʤʠ ʜʦ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʜʫ 



фт 
 

 

 

Lactobacillus, ʟ ɼʅʂ 15 ʛʝʪʝʨʦʬʝʨʤʝʥʪʘʪʠʚʥʠʭ ʧʘʣʠʯʢʦʚʠʜʥʠʭ ʢʫʣʴʪʫʨ ʥʝ 

ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʧʦʟʠʪʠʚʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ, ʪʦʞ ʮʽ ʰʪʘʤʠ ʪʘʢʦʞ ʙʫʣʠ ʧʝʨʝʚʽʨʝʥʽ 

ʥʘ ʥʘʣʝʞʥʽʩʪʴ ʜʦ ʨʦʜʫ Leuconostoc. ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʠʜʦʩʧʝʮʠʬʽʯʥʠʭ 

ʧʨʘʡʤʝʨʽʚ ʪʘ ʤʥʦʞʠʥʥʦʾ ʇʃʈ [269] ʜʘʣʦ ʟʤʦʛʫ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʜʦ ʚʠʜʫ 59 

ʰʪʘʤʽʚ ʣʝʡʢʦʥʦʩʪʦʢʽʚ. ɿ ɼʅʂ 49 ʰʪʘʤʽʚ, ʽʟʦʣʴʦʚʘʥʠʭ ʟ ʢʚʘʰʝʥʠʭ ʷʙʣʫʢ, 

ʢʚʘʰʝʥʦʾ ʢʘʧʫʩʪʠ ʽ ʪʦʤʘʪʥʦʛʦ ʩʦʢʫ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʘʤʧʣʽʢʦʥ ʨʦʟʤʽʨʦʤ 1150 

ʧ.ʦ., ʱʦ ʜʘʣʦ ʟʤʦʛʫ ʚʽʜʥʝʩʪʠ ʮʽ ʰʪʘʤʠ ʜʦ ʚʠʜʫ L. mesenteroides. ɿ ɼʂʅ 7 

ʰʪʘʤʽʚ, ʽʟʦʣʴʦʚʘʥʠʭ ʟ ʬʝʨʤʝʥʪʦʚʘʥʦʛʦ ʤʦʣʦʢʘ ʽ ʩʠʨʫ ʢʠʩʣʦʤʦʣʦʯʥʦʛʦ (5 ʽ 2 

ʰʪʘʤʠ ʚʽʜʧʦʚʽʜʥʦ), ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʘʤʧʣʽʢʦʥ ʨʦʟʤʽʨʦʤ 1300 ʧ.ʦ., ʱʦ ʻ 

ʩʧʝʮʠʬʽʯʥʠʤ ʜʣʷ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʚʠʜʫ  L. citreum, ʘ ʟ ɼʅʂ 3 ʰʪʘʤʽʚ, 

ʽʟʦʣʴʦʚʘʥʠʭ ʟ ʩʠʨʫ ʢʠʩʣʦʤʦʣʦʯʥʦʛʦ ï ʘʤʧʣʽʢʦʥ ʨʦʟʤʽʨʦʤ 740 ʧ.ʦ., ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ ʚʠʜʫ L. lactis.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʇʃʈ-ʘʥʘʣʽʟʫ ʛʦʤʦʬʝʨʤʝʥʪʘʪʠʚʥʽ 

ʤʦʣʦʯʥʦʢʠʩʣʽ ʢʦʢʠ ʙʫʣʠ ʽʜʝʥʪʠʬʽʢʦʚʘʥʽ ʷʢ ʧʨʝʜʩʪʘʚʥʠʢʠ ʨʦʜʽʚ Enterococcus 

(E. faecalis, E. faecium, E. durans), Lactococcus (L. lactis subsp. lactis) ʽ 

Pediococcus (P. acidilactici ʽ P. ʨentosaceus). ʇʃʈ ʘʥʘʣʽʟ ʧʽʜʪʚʝʨʜʠʚ 

ʥʘʣʝʞʥʽʩʪʴ ʛʦʤʦ- ʪʘ ʛʝʪʝʨʦʬʝʨʤʝʥʪʘʪʠʚʥʠʭ ʧʘʣʠʯʢʦʚʠʜʥʠʭ ʢʫʣʴʪʫʨ (ʟʘ 

ʚʠʥʷʪʢʦʤ 15 ʰʪʘʤʽʚ) ʜʦ ʨʦʜʫ Lactobacillus. ʌʘʢʫʣʴʪʘʪʠʚʥʦ 

ʛʝʪʝʨʦʬʝʨʤʝʥʪʘʪʠʚʥʽ ʣʘʢʪʦʙʘʮʠʣʠ ʙʫʣʠ ʽʜʝʥʪʠʬʽʢʦʚʘʥʽ ʷʢ ʚʠʜ L. plantarum. 

ɻʝʪʝʨʦʬʝʨʤʝʥʪʘʪʠʚʥʽ ʢʦʢʦʙʘʮʠʣʠ ʪʘ ʧʘʣʠʯʢʠ ʙʫʣʠ ʽʜʝʥʪʠʬʽʢʦʚʘʥʽ ʷʢ 

ʧʨʝʜʩʪʘʚʥʠʢʠ ʚʠʜʽʚ L. mesenetroides, L. lactis ʽ L. citreum. 

 

3.1.3. ʇʦʨʽʚʥʷʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʪʘ 

ʭʝʤʦʪʘʢʩʦʥʦʤʽʯʥʠʭ ʦʟʥʘʢ ʄʂɹ ʟʘʣʝʞʥʦ ʚʽʜ ʪʘʢʩʦʥʦʤʽʯʥʦʛʦ ʧʦʣʦʞʝʥʥʷ 

ʪʘ ʜʞʝʨʝʣʘ ʚʠʜʽʣʝʥʥʷ 

ʌʽʟʽʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ, ʪʘʢʽ ʷʢ ʨʽʩʪ ʧʨʠ 

ʨʽʟʥʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʪʘ ʩʪʽʡʢʽʩʪʴ ʜʦ ʥʘʪʨʽʶ ʭʣʦʨʠʜʫ, ʻ ʦʜʥʠʤʠ ʽʟ ʢʨʠʪʝʨʽʾʚ 

ʬʝʥʦʪʠʧʦʚʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʥʘ ʨʽʚʥʽ ʨʦʜʫ. ɿʜʘʪʥʽʩʪʴ ʜʦ ʨʦʩʪʫ ʧʨʠ 10 Áʉ, 45 Áʉ 

ʽ ʩʪʽʡʢʽʩʪʴ ʜʦ 6,5% NaCl ʜʦʚʛʠʡ ʯʘʩ ʚʚʘʞʘʣʠʩʴ ʜʠʬʝʨʝʥʮʽʡʥʠʤʠ ʦʟʥʘʢʘʤʠ 



фу 
 

 

 

ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʜʫ Enterococcus, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʥʰʠʭ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʢʦʢʽʚ. 

ʆʜʥʘʢ ʙʘʛʘʪʦʯʠʩʝʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʪʘʢʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʦʞʫʪʴ 

ʙʫʪʠ ʧʨʠʪʘʤʘʥʥʽ ʧʨʝʜʩʪʘʚʥʠʢʘʤ ʽʥʰʠʭ ʨʦʜʽʚ ʢʦʢʦʚʠʭ ʬʦʨʤ ʄʂɹ ʽ ʚ ʪʦʡ ʞʝ 

ʯʘʩ  ʙʫʪʠ ʚʽʜʩʫʪʥʽʤʠ ʫ ʝʥʪʝʨʦʢʦʢʽʚ, ʱʦ ʫʩʢʣʘʜʥʶʻ ʬʝʥʦʪʠʧʦʚʫ 

ʽʜʝʥʪʠʬʽʢʘʮʽʶ [62]. ʇʦʨʽʚʥʷʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʘʟʥʘʯʝʥʠʭ ʦʟʥʘʢ, ʚʠʭʦʜʷʯʠ 

ʟ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ, ʧʦʢʘʟʘʣʘ, ʱʦ ʟʜʘʪʥʽʩʪʴ 

ʜʦ ʨʦʩʪʫ ʧʨʠ 10Á ʉ ʚʠʷʚʠʣʠ 66,3% ʰʪʘʤʽʚ ʝʥʪʝʨʦʢʦʢʽʚ ʽ 73,4% ʰʪʘʤʽʚ 

ʣʘʢʪʦʢʦʢʽʚ, ʜʦ ʨʦʩʪʫ ʧʨʠ 45Á ʉ ï 30,8% ʽ 15,0% ʰʪʘʤʽʚ ʚʽʜʧʦʚʽʜʥʦ. ɹʽʣʴʰʽʩʪʴ 

ʜʦʩʣʽʜʞʝʥʠʭ ʚ ʨʦʙʦʪʽ ʝʥʪʝʨʦʢʦʢʽʚ ʽ ʣʘʢʪʦʢʦʢʽʚ ʙʫʣʠ ʩʪʽʡʢʠʤʠ ʜʦ 4% NaCl  

76% ʽ 63% ʚʽʜʧʦʚʽʜʥʦ. ʉʪʽʡʢʽʩʪʴ ʜʦ 6,5% NaCl ʙʫʣʘ ʧʨʠʪʘʤʘʥʥʘ ʣʠʰʝ 10,3% 

ʰʪʘʤʽʚ ʝʥʪʝʨʦʢʦʢʽʚ ʽ 3,5%  ʣʘʢʪʦʢʦʢʽʚ. ʊʠʧʦʚʫ ʜʣʷ ʝʥʪʝʨʦʢʦʢʽʚ ʟʜʘʪʥʽʩʪʴ ʜʦ 

ʨʦʩʪʫ ʧʨʠ 45Á ʉ ʯʘʩʪʽʰʝ ʚʠʷʚʣʷʣʠ ʰʪʘʤʠ ʚʠʜʫ E. durans. ʉʪʽʡʢʽʩʪʴ ʜʦ 6,5% 

NaCl ʯʘʩʪʽʰʝ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʩʝʨʝʜ ʰʪʘʤʽʚ ʚʠʜʽʚ E. faecium ʽ E. durans (ʨʠʩ. 

3.3).  

 

ʈʠʩ 3.3. ʈʽʩʪ ʟʘ ʨʽʟʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʪʘ ʩʪʽʡʢʽʩʪʴ ʜʦ NaCl ʰʪʘʤʽʚ ʝʥʪʝʨʦʢʦʢʽʚ 

ʪʘ ʣʘʢʪʦʢʦʢʽʚ 



фф 
 

 

 

ɿʜʘʪʥʽʩʪʴ ʰʪʘʤʽʚ ʝʥʪʝʨʦʢʦʢʽʚ ʽ ʣʘʢʪʦʢʦʢʽʚ ʜʦ ʨʦʩʪʫ ʧʨʠ ʨʽʟʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ ʽ ʩʪʽʡʢʽʩʪʴ ʜʦ NaCl ʚʘʨʽʶʚʘʣʠ ʟʘʣʝʞʥʦ ʚʽʜ ʢʠʩʣʦʤʦʣʦʯʥʦʛʦ 

ʧʨʦʜʫʢʪʫ, ʟ ʷʢʦʛʦ ʚʦʥʠ ʙʫʣʠ ʚʠʜʽʣʝʥʽ (ʨʠʩ. 3.4).  

 

ʈʠʩ. 3.4. ʈʽʩʪ ʟʘ ʨʽʟʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʪʘ ʩʪʽʡʢʽʩʪʴ ʜʦ NaCl ʰʪʘʤʽʚ 

ʝʥʪʝʨʦʢʦʢʽʚ ʪʘ ʣʘʢʪʦʢʦʢʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʜʞʝʨʝʣʘ ʚʠʜʽʣʝʥʥʷ 

ʐʪʘʤʠ ʝʥʪʝʨʦʢʦʢʽʚ, ʩʪʽʡʢʽ ʜʦ 6,5% NaCl, ʥʘʡʯʘʩʪʽʰʝ ʙʫʣʠ ʽʟʦʣʴʦʚʘʥʽ ʟʽ 

ʟʨʘʟʢʽʚ ʙʨʠʥʟʠ, ʨʽʜʰʝ ï ʟʽ ʩʢʚʘʰʝʥʦʛʦ ʤʦʣʦʢʘ. ʉʪʽʡʢʽ ʜʦ 6,5% NaCl ʣʘʢʪʦʢʦʢʠ 

ʙʫʣʠ ʚʠʜʽʣʝʥʽ ʟ ʩʠʨʫ ʢʠʩʣʦʤʦʣʦʯʥʦʛʦ ʽ ʙʨʠʥʟʠ. ɿʜʘʪʥʽʩʪʴ ʜʦ ʨʦʩʪʫ ʧʨʠ 10Áʉ ʚ 

ʤʝʥʰʽʡ ʤʽʨʽ ʙʫʣʘ ʧʨʠʪʘʤʘʥʥʘ ʽʟʦʣʷʪʘʤ ʟʽ ʩʤʝʪʘʥʠ. ɽʥʪʝʨʦʢʦʢʠ, ʱʦ ʨʦʩʣʠ ʧʨʠ 

45Áʉ, ʙʫʣʠ ʽʟʦʣʴʦʚʘʥʽ ʟ ʫʩʽʭ ʜʦʩʣʽʜʞʝʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʘʣʝ ʥʘʡʤʝʥʰʘ ʾʭ 

ʢʽʣʴʢʽʩʪʴ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʩʝʨʝʜ ʽʟʦʣʷʪʽʚ ʟ ʙʨʠʥʟʠ. ɺ ʪʦʡ ʞʝ ʯʘʩ ʟʜʘʪʥʽʩʪʴ ʜʦ 
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млл 
 

 

 

ʨʦʩʪʫ ʧʨʠ 45Á ʉ ʫ ʣʘʢʪʦʢʦʢʽʚ ʙʫʣʘ ʧʨʠʪʘʤʘʥʥʘ ʚ ʦʩʥʦʚʥʦʤʫ ʰʪʘʤʘʤ, 

ʽʟʦʣʴʦʚʘʥʠʤ ʟ ʙʨʠʥʟʠ. 

ʐʪʘʤʠ ʄʂɹ, ʚʽʜʥʝʩʝʥʽ ʥʘʤʠ ʜʦ ʨʦʜʽʚ Pediococcus ʪʘ Leuconostoc, ʪʘʢʦʞ 

ʚʠʷʚʣʷʣʠ ʛʝʪʝʨʦʛʝʥʥʽʩʪʴ ʫ ʟʜʘʪʥʦʩʪʽ ʜʦ ʨʦʩʪʫ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ 10 ʽ 42 Áʉ ʪʘ 

ʩʪʽʡʢʦʩʪʽ ʜʦ NaCl. ʎʝ ʟʘʣʝʞʘʣʦ ʚʽʜ ʬʝʨʤʝʥʪʦʚʘʥʦʛʦ ʧʨʦʜʫʢʪʫ, ʟ ʷʢʦʛʦ ʚʦʥʠ 

ʙʫʣʠ ʽʟʦʣʴʦʚʘʥʽ (ʨʠʩ. 3.5).   

 

 

ʈʠʩ. 3.5. ʈʽʩʪ ʟʘ ʨʽʟʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʪʘ ʩʪʽʡʢʽʩʪʴ ʜʦ NaCl ʰʪʘʤʽʚ ʨʦʜʽʚ 

Leuconostoc ʪʘ Pediococcus ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʜʫ ʧʨʦʜʫʢʪʫ 



млм 
 

 

 

ɿʜʘʪʥʽʩʪʴ ʨʦʩʪʠ ʧʨʠ 42 Áʉ ʽ ʩʪʽʡʢʽʩʪʴ ʣʝʡʢʦʥʦʩʪʦʢʽʚ ʽ ʧʝʜʽʦʢʦʢʽʚ ʜʦ 6-

8% ʽ 8% NaCl ʚʽʜʧʦʚʽʜʥʦ ʙʫʣʠ ʚ ʙʽʣʴʰʽʡ ʤʽʨʽ ʧʨʠʪʘʤʘʥʥ ̔ ʽʟʦʣʷʪʘʤ ʟ 

ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʦʚʦʯʽʚ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʰʪʘʤʘʤʠ, ʚʠʜʽʣʝʥʠʤʠ ʟ ʢʠʩʣʦʤʦʣʦʯʥʠʭ 

ʧʨʦʜʫʢʪʽʚ. ɿʜʘʪʥʽʩʪʴ ʜʦ ʨʦʩʪʫ ʧʨʠ 10Áʉ ʥʝ ʟʘʣʝʞʘʣʘ ʚʽʜ ʜʞʝʨʝʣʘ ʚʠʜʽʣʝʥʥʷ. 

ʉʪʽʡʢʽ ʜʦ 8% NaCl ʣʝʡʢʦʥʦʩʪʦʢʠ ʙʫʣʠ ʽʟʦʣʴʦʚʘʥʽ ʚʠʢʣʶʯʥʦ ʟ ʢʚʘʰʝʥʦʾ 

ʢʘʧʫʩʪʠ, ʪʦʜʽ ʷʢ ʚʩʽ ʰʪʘʤʠ ʧʝʜʽʦʢʦʢʽʚ, ʽʟʦʣʴʦʚʘʥʠʭ ʟ ʢʚʘʰʝʥʠʭ ʙʘʢʣʘʞʘʥʽʚ ʽ 

ʙʽʣʴʰʽʩʪʴ ʽʟʦʣʷʪʽʚ ʟ ʷʙʣʫʢ, ʙʫʣʠ ʟʜʘʪʥʽ ʨʦʩʪʠ ʧʨʠ ʪʘʢʽʡ ʢʦʥʮʝʥʪʨʘʮʽʾ NaCl. 

ɿʘʟʥʘʯʝʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʥʝ ʤʘʶʪʴ ʜʠʬʝʨʝʥʮʽʡʥʦʛʦ ʟʥʘʯʝʥʥʷ ʧʨʠ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 

ʙʘʢʪʝʨʽʡ ʨʦʜʽʚ Leuconostoc ʽ Pediococcus, ʘʣʝ ʦʪʨʠʤʘʥʽ ʜʘʥʽ 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʚʧʣʠʚ ʜʞʝʨʝʣʘ ʚʠʜʽʣʝʥʥʷ ʥʘ ʟʜʘʪʥʽʩʪʴ ʜʦ ʨʦʩʪʫ ʧʨʠ ʨʽʟʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ ʪʘ ʢʦʥʮʝʥʪʨʘʮʽʷʭ NaCl.  

ʉʝʨʝʜ ʜʦʩʣʽʜʞʝʥʠʭ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʜʽʚ Enterococcus ̔  Lactococcus, 

ʟʜʘʪʥʽʩʪʴ ʜʦ ʨʦʩʪʫ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ 10Áʉ ʽ 45Áʉ, ʘ ʪʘʢʦʞ ʩʪʽʡʢʽʩʪʴ ʜʦ 6,5% 

NaCl ʥʝ ʟʘʣʝʞʘʣʘ ʚʽʜ ʚʠʜʦʚʦʾ ʥʘʣʝʞʥʦʩʪʽ. ʆʜʥʘʢ ʩʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʩʪʽʡʢʽʩʪʴ 

ʜʦ 6,5% NaCl ʯʘʩʪʽʰʝ ʙʫʣʘ ʧʨʠʪʘʤʘʥʥʘ ʽʟʦʣʷʪʘʤ ʟ ʙʨʠʥʟʠ. ʂʨʽʤ ʪʦʛʦ, ʰʪʘʤʠ 

ʣʘʢʪʦʢʦʢʽʚ, ʱʦ ʨʦʩʣʠ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 45Áʉ, ʪʘʢʦʞ ʙʫʣʠ ʚʠʜʽʣʝʥʽ ʟʽ ʟʨʘʟʢʽʚ 

ʙʨʠʥʟʠ. ʎʝ ʤʦʞʝ ʙʫʪʠ ʦʙʫʤʦʚʣʝʥʝ ʨʽʟʥʠʤ ʚʤʽʩʪʦʤ ʩʦʣʽ ʚ ʜʦʩʣʽʜʞʝʥʠʭ ʟʨʘʟʢʘʭ 

ʢʠʩʣʦʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʘ ʪʘʢʦʞ ʪʝʤʧʝʨʘʪʫʨʥʠʤʠ ʨʝʞʠʤʘʤʠ ʾʭ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʽ ʟʙʝʨʽʛʘʥʥʷ. ʉʪʽʡʢʽʩʪʴ ʜʦ NaCl ʻ ʚʘʞʣʠʚʦʶ ʚʠʤʦʛʦʶ ʜʦ 

ʧʨʦʤʠʩʣʦʚʠʭ ʰʪʘʤʽʚ ʄʂɹ, ʦʩʦʙʣʠʚʦ ʪʠʭ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ 

ʚʠʨʦʙʥʠʮʪʚʽ ʩʠʨʽʚ [36, 335].  

ɺʽʜʦʤʦ, ʱʦ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʧʨʦʮʝʩʽ ʘʜʘʧʪʘʮʽʾ ʙʘʢʪʝʨʽʡ ʜʦ ʫʤʦʚ 

ʽʩʥʫʚʘʥʥʷ, ʪʘʢʠʭ ʷʢ ʩʢʣʘʜ ʩʝʨʝʜʦʚʠʱʘ, ʪʝʤʧʝʨʘʪʫʨʘ ʽ ʨʅ, ʚʽʜʽʛʨʘʶʪʴ ʢʣʽʪʠʥʥʽ 

ʣʽʧʽʜʠ [182, 410, 444]. ʍʦʯʘ ʞʠʨʥʦʢʠʩʣʦʪʥʠʡ ʩʢʣʘʜ ʢʣʽʪʠʥʥʠʭ ʣʽʧʽʜʽʚ ʻ 

ʭʝʤʦʪʘʢʩʦʥʦʤʽʯʥʦʶ ʦʟʥʘʢʦʶ, ʽ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʡʦʛʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʻ ʥʝʟʥʘʯʥʦʶ ʫ ʚʠʧʘʜʢʫ ʤʦʣʦʯʥʦʢʠʩʣʠʭ 

ʙʘʢʪʝʨʽʡ, ʦʩʢʽʣʴʢʠ ʚʽʥ ʤʦʞʝ ʟʘʣʝʞʘʪʠ ʚʽʜ ʜʞʝʨʝʣʘ ʚʠʜʽʣʝʥʥʷ [114]. ʈʘʥʽʰʝ 

ʥʘʤʠ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʟʜʘʪʥʽʩʪʴ ʜʦ ʨʦʩʪʫ ʧʨʠ 10 Áʉ ʪʘ ʚ ʩʝʨʝʜʦʚʠʱʽ MRS ʟ 

8% NaCl ʙʫʣʘ ʙʽʣʴʰ ʧʨʠʪʘʤʘʥʥʘ ʰʪʘʤʘʤ L. plantarum, ʽʟʦʣʴʦʚʘʥʠʤ ʟ 



млн 
 

 

 

ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʦʚʦʯʽʚ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʟʦʣʷʪʘʤʠ ʟ ʢʠʩʣʦʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ 

ʂʨʽʤ ʪʦʛʦ, ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʰʪʘʤʠ L. plantarum, ʽʟʦʣʴʦʚʘʥʽ ʟ 

ʢʠʩʣʦʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʤʽʩʪʠʣʠ ʚʠʱʠʡ ʚʽʜʩʦʪʦʢ ʛʝʢʩʘʜʝʢʘʥʦʚʦʾ ʪʘ ʪʨʘʥʩ 

ʦʢʪʘʜʝʮʝʥʦʚʦʾ ʢʠʩʣʦʪ, ʘ ʟ ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʦʚʦʯʽʚ ï ʮʠʩ-ʦʢʪʘʜʝʮʝʥʦʚʦʾ ʢʠʩʣʦʪʠ 

[1, 2].  ʆʪʞʝ, ʥʘʤʠ ʙʫʣʦ ʟʨʦʙʣʝʥʦ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʞʠʨʥʦʢʠʩʣʦʪʥʠʡ ʩʢʣʘʜ 

ʢʣʽʪʠʥʥʠʭ ʣʽʧʽʜʽʚ ʄʂɹ ʤʦʞʝ ʙʫʪʠ ʧʦʚ'ʷʟʘʥʠʡ ʟʽ ʟʜʘʪʥʽʩʪʶ ʜʦ ʨʦʩʪʫ ʟʘ ʫʤʦʚ 

ʜʽʾ ʩʪʨʝʩʦʚʠʭ ʬʘʢʪʦʨʽʚ.  

ʇʦʨʽʚʥʷʥʥʷ ʞʠʨʥʦʢʠʩʣʦʪʥʦʛʦ ʩʢʣʘʜʫ ʢʫʣʴʪʫʨ, ʷʢʽ ʨʦʩʣʠ ʟʘ 

ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ, ʟ ʾʭ ʟʜʘʪʥʽʩʪʶ ʜʦ ʨʦʩʪʫ ʧʨʠ ʨʽʟʥʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, 

ʟʥʘʯʝʥʥʷʭ ʨʅ ʽ ʚʤʽʩʪʫ NaCl ʚʩʪʘʥʦʚʠʣʦ ʧʝʚʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʰʪʘʤʽʚ, 

ʽʟʦʣʴʦʚʘʥʠʭ ʟ ʢʠʩʣʦʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ. ʋ ʪhʘʤ̔ʚ L. plantarum ʟ 

ʢʠʩʣʦʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʱʦ ʟʜʘʪʥʽ ʜʦ ʨʦʩʪʫ ʧʨʠ 42Áʉ, ʚʤʽʩʪ 

ʪʝʪʨʘʜʝʢʘʥʦʚʦʾ, ʦʢʪʘʜʝʢʘʥʦʚʦʾ ʽ ʮʠʩ-ʦʢʪʝʜʝʮʝʥʦʚʦʾ ʢʠʩʣʦʪ ʟʘ ʦʧʪʠʤʘʣʴʥʠʭ 

ʫʤʦʚ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʙʫʚ ʚ ʩʝʨʝʜʥʴʦʤʫ ʙʽʣʴʰʠʤ (ʚ 2, 3 ʽ 1,7 ʨʘʟʠ ʚʽʜʧʦʚʽʜʥʦ), 

ʘ ʚʤʽʩʪ ʮʠʢʣʦʧʨʦʧʘʥʦʚʦʾ ï ʚ ʜʚʘ ʨʘʟʠ ʤʝʥʰʠʤ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʰʪʘʤʘʤʠ, ʥʝ 

ʟʜʘʪʥʠʤʠ ʜʦ ʨʦʩʪʫ ʧʨʠ 42Áʉ, ʘ ʰʪʘʤʠ, ʱʦ ʟʜʘʪʥʽ ʨʦʩʪʠ ʧʨʠ 10Áʉ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʴ ʤʝʥʰʠʤ ʚʤʽʩʪʦʤ ʛʝʢʩʘʜʝʢʘʥʦʚʦʾ ʢʠʩʣʦʪʠ (ʨʠʩ. 3.6).  

ɺ ʪʦʡ ʞʝ ʯʘʩ ʫ ʰʪʘʤʽʚ L. plantarum, ʷʢʽ ʙʫʣʠ ʽʟʦʣʴʦʚʘʥʽ ʟ ʬʝʨʤʝʥʪʦʚʘʥʠʭ 

ʦʚʦʯʽʚ, ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʦʾ ʨʽʟʥʠʮʽ ʫ ʚʤʽʩʪʽ ʦʢʨʝʤʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ 

ʟʘʣʝʞʥʦ ʚʽʜ ʟʜʘʪʥʦʩʪʽ ʜʦ ʨʦʩʪʫ ʚ ʩʪʨʝʩʦʚʠʭ ʫʤʦʚʘʭ ʥʝ ʚʠʷʚʣʝʥʦ (ʨʠʩ. 3.7).  

ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʚʤʽʩʪʫ ʦʢʨʝʤʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʫ ʰʪʘʤʽʚ L. 

plantarum, ʟʜʘʪʥʠʭ ʜʦ ʨʦʩʪʫ ʟʘ ʜʽʾ ʩʪʨʝʩʦʚʠʭ ʬʘʢʪʦʨʽʚ, ʧʦʢʘʟʘʚ, ʱʦ ʩʝʨʝʜ 

ʢʫʣʴʪʫʨ, ʷʢʽ ʨʦʩʣʠ ʧʨʠ 42Áʉ ʽʟʦʣʷʪʠ ʟ ʢʠʩʣʦʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʤʽʩʪʠʣʠ 

ʙʽʣʴʰʠʡ ʚʽʜʩʦʪʦʢ ʪʝʪʨʘʜʝʢʘʥʦʚʦʾ, ʮʠʩ-ʦʢʪʘʜʝʮʝʥʦʚʦʾ ʪʘ ʦʢʪʘʜʝʢʘʥʦʚʦʾ, ʪʘ 

ʤʝʥʰʠʡ ʚʽʜʩʦʪʦʢ ʮʠʢʣʦʧʨʦʧʘʥʦʚʦʾ ʢʠʩʣʦʪ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʟʦʣʷʪʘʤʠ ʟ 

ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʦʚʦʯʽʚ. ɯʟʦʣʷʪʠ ʟ ʢʠʩʣʦʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʷʢʽ ʨʦʩʣʠ ʧʨʠ 

10Áʉ, ʤʽʩʪʠʣʠ ʙʽʣʴʰʠʡ ʚʽʜʩʦʪʦʢ ʪʨʘʥʩ-ʦʢʪʘʜʝʮʝʥʦʚʦʾ ʢʠʩʣʦʪʠ, ʘ ʩʪʽʡʢʽ ʜʦ 4 ʽ 

6% NaCl  - ʤʘʣʠ ʚʠʱʠʡ ʚʤʽʩʪ ʛʝʢʩʘʜʝʢʘʥʦʚʦʾ ʽ ʪʨʘʥʩ-ʦʢʪʘʜʝʮʝʥʦʚʦʾ ʢʠʩʣʦʪ, 

ʧʦʨʽʚʥʷʥʦ ʟ ʽʟʦʣʷʪʘʤʠ ʟ ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʦʚʦʯʽʚ (ʨʠʩ. 3.6 ʽ 3.7). 



мло 
 

 

 

 

ʈʠʩ. 3.6. ʉʝʨʝʜʥʽʡ ʚʤʽʩʪ ʦʢʨʝʤʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʫ ʰʪʘʤʽʚ L. plantarum, 

ʽʟʦʣʴʦʚʘʥʠʭ ʟ ʢʠʩʣʦʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʟʘʣʝʞʥʦ ʚʽʜ ʟʜʘʪʥʦʩʪʽ ʜʦ ʨʦʩʪʫ ʚ 

ʩʪʨʝʩʦʚʠʭ ʫʤʦʚʘʭ 



млп 
 

 

 

 

 

ʈʠʩ. 3.7. ʉʝʨʝʜʥʽʡ ʚʤʽʩʪ ʦʢʨʝʤʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʫ ʰʪʘʤʽʚ L. plantarum, 

ʽʟʦʣʴʦʚʘʥʠʭ ʟ ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʦʚʦʯʽʚ, ʟʘʣʝʞʥʦ ʚʽʜ ʟʜʘʪʥʦʩʪʽ ʜʦ ʨʦʩʪʫ ʚ 

ʩʪʨʝʩʦʚʠʭ ʫʤʦʚʘʭ. 

 

ʐʪʘʤʠ L. plantarum, ʽʟʦʣʴʦʚʘʥʽ ʟ ʢʠʩʣʦʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʷʢʽ ʥʝ 

ʨʦʩʣʠ ʧʨʠ ʜʽʾ ʜʦʩʣʽʜʞʝʥʠʭ ʩʪʨʝʩʦʚʠʭ ʬʘʢʪʦʨʽʚ, ʤʘʣʠ ʥʠʞʯʠʡ ʚʤʽʩʪ ʪʨʘʥʩ-

ʦʢʪʘʜʝʮʝʥʦʚʦʾ ʢʠʩʣʦʪʠ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʘʢʠʤʠ ʞ ʯʫʪʣʠʚʠʤʠ ʜʦ ʫʤʦʚ 



млр 
 

 

 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʰʪʘʤʘʤʠ, ʚʠʜʽʣʝʥʠʤʠ ʟ ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʦʚʦʯʽʚ. ʅʝʟʜʘʪʥʽʩʪʴ 

ʜʦ ʨʦʩʪʫ ʧʨʠ 42Áʉ ʫ ʢʫʣʴʪʫʨ ʟ ʢʠʩʣʦʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʘʩʴ 

ʚʠʱʠʤ ʚʤʽʩʪʦʤ ʛʝʢʩʘʜʝʢʘʥʦʚʦʾ ʽ ʪʨʘʥʩ-ʦʢʪʘʜʝʮʝʥʦʚʦʾ ʽ ʤʝʥʰʠʤ ʚʤʽʩʪʦʤ ʮʠʩ-

ʦʢʪʘʜʝʮʝʥʦʚʦʾ ʢʠʩʣʦʪ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʟʦʣʷʪʘʤʠ ʟ ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʦʚʦʯʽʚ. 

ɺʽʜʩʫʪʥʽʩʪʴ ʨʦʩʪʫ ʧʨʠ 10Áʉ ʯʠ ʨʅ 3 ʫ ʽʟʦʣʷʪʽʚ ʟ ʢʠʩʣʦʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʘʩʴ ʙʽʣʴʰʠʤ ʚʤʽʩʪʦʤ ʛʝʢʩʘʜʝʢʘʥʦʚʦʾ ʢʠʩʣʦʪʠ.  

ɸʥʘʣʽʟ ʫ ʞʠʨʥʦʢʠʩʣʦʪʥʦʛʦ ʩʢʣʘʜʫ ʰʪʘʤʽʚ L. plantarum ʟʘʣʝʞʥʦ ʚʽʜ 

ʢʠʩʣʦʤʦʣʦʯʥʦʛʦ ʧʨʦʜʫʢʪʫ, ʟ ʷʢʦʛʦ ʚʦʥʠ ʙʫʣʠ ʚʠʜʽʣʝʥʽ, ʥʝ ʚʠʷʚʠʚ ʨ̔ ʟʥʠʮʽ ʤʽʞ 

ʩʝʨʝʜʥʴʦʶ ʢʽʣʴʢʽʩʪʶ ʛʝʢʩʘʜʝʮʝʥʦʚʦ,ʾ ʪʨʘʥʩ-ʦʢʪʘʜʝʮʝʥʦʚʦ ʾ ʽ ʦʢʪʘʜʝʢʘʥʦʚʦʾ 

ʢʠʩʣʦʪ ʤʽʞ ʰʪʘʤʘʤʠ, ʚʠʜʽʣʝʥʠʤʠ ʟ ʬʝʨʤʝʥʪʦʚʘʥʦʛʦ ʤʦʣʦʢʘ, ʩʠʨʫ 

ʢʠʩʣʦʤʦʣʦʯʥʦʛʦ, ʙʨʠʥʟʠ ʪʘ ʩʤʝʪʘʥʠ (ʨʠʩ. 3.8). 

 

 ʈʠʩ. 3.8. ɾʠʨʥʦʢʠʩʣʦʪʥʠʡ ʩʢʣʘʜ ʢʣʽʪʠʥʥʠʭ ʣʽʧʽʜʽʚ ʰʪʘʤʽʚ L. plantarum 

ʟʘʣʝʞʥʦ ʚʽʜ ʢʠʩʣʦʤʦʣʦʯʥʦʛʦ ʧʨʦʜʫʢʪʫ, ʟ ʷʢʦʛʦ ʚʦʥʠ ʙʫʣʠ ʽʟʦʣʴʦʚʘʥʽ 



млс 
 

 

 

ɺ ʪʦʡ ʞʝ ʯʘʩ ʰʪʘʤʠ, ʽʟʦʣʴʦʚʘʥʽ ʟʽ ʟʨʘʟʢʽʚ ʩʠʨʫ ʢʠʩʣʦʤʦʣʦʯʥʦʛʦ, 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʴ ʤʝʥʰʠʤ ʚʤʽʩʪʦʤ ʪʝʪʨʘʜʝʢʘʥʦʚʦʾ ʽ ʛʝʢʩʘʜʝʢʘʥʦʚʦʾ ʢʠʩʣʦʪ ʪʘ 

ʚʠʱʠʤ ʚʤʽʩʪʦʤ ʮʠʢʣʦʧʨʦʧʘʥʦʚʦʾ ʢʠʩʣʦʪʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʰʪʘʤʘʤʠ ʟʽ ʩʤʝʪʘʥʠ 

ʽ ʤʝʥʰʠʤ ʚʤʽʩʪʦʤ ʪʝʪʨʘʜʝʢʘʥʦʚʦʾ ʽ ʮʠʩ-ʦʢʪʘʜʝʮʝʥʦʚʦʾ ʢʠʩʣʦʪ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʽʟʦʣʷʪʘʤʠ ʟ ʙʨʠʥʟʠ.  

ɺʠʷʚʣʝʥʘ ʨʽʟʥʠʮʷ ʫ ʢʽʣʴʢʦʩʪʽ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʤʦʞʝ ʟʘʣʝʞʘʪʠ ʚʽʜ 

ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʧʨʦʜʫʢʪʫ, ʟ ʷʢʦʛʦ ʙʫʚ ʚʠʜʽʣʝʥʠʡ ʰʪʘʤ. ʂʠʩʣʦʤʦʣʦʯʥʽ  

ʧʨʦʜʫʢʪʠ ʚ ʦʩʥʦʚʥʦʤʫ ʨʽʟʥʷʪʴʩʷ ʚʤʽʩʪʦʤ ʞʠʨʫ, ʩʝʨʝʜ ʥʠʭ ʥʘʡʙʽʣʴʰ ʞʠʨʥʦʶ ʻ 

ʩʤʝʪʘʥʘ. ʉʠʨ ʢʠʩʣʦʤʦʣʦʯʥʠʡ ʽ ʙʨʠʥʟʘ ʤʽʩʪʷʪʴ ʙʽʣʴʰʝ ʙʽʣʢʘ ʽ ʤʝʥʰʝ ʞʠʨʫ. ʂʨʽʤ 

ʪʦʛʦ, ʙʨʠʥʟʘ ʻ ʥʘʡʙʽʣʴʰ ʩʦʣʦʥʠʡ ʧʨʦʜʫʢʪ, ʱʦ ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʟ 

ʦʚʝʯʦʛʦ ʤʦʣʦʢʘ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʩʤʝʪʘʥʠ ʪʘ ʩʠʨʫ ʢʠʩʣʦʤʦʣʦʯʥʦʛʦ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʜʘʪʥʽʩʪʴ ʜʦ ʨʦʩʪʫ ʧʨʠ ʜʽʾ ʩʪʨʝʩʦʚʠʭ ʬʘʢʪʦʨʽʚ, ʟʦʢʨʝʤʘ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʘʭ 10 ʽ 42Áʉ ʤʦʞʝ ʙʫʪʠ ʦʙʫʤʦʚʣʝʥʘ ʰʪʘʤʦʩʧʝʮʠʬʽʯʥʠʤʠ 

ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʞʠʨʥʦʢʠʩʣʦʪʥʦʛʦ ʩʢʣʘʜʫ, ʷʢʠʡ ʚ ʩʚʦʶ ʯʝʨʛʫ ʤʦʞʝ ʨʽʟʥʠʪʠʩʷ 

ʤʽʞ ʰʪʘʤʘʤʠ ʦʜʥʦʛʦ ʚʠʜʫ ʟʘʣʝʞʥʦ ʚʽʜ ʜʞʝʨʝʣʘ ʚʠʜʽʣʝʥʥʷ, ʦʙʫʤʦʚʣʶʶʯʠ ʾʭ 

ʟʜʘʪʥʽʩʪʴ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʧʝʚʥʠʭ ʫʤʦʚ ʨʽʟʥʠʭ ʝʢʦʥʽʰ.  

 

3.2. ʉʢʣʘʜ ʄʂɹ ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʧʨʦʜʫʢʪʽʚ ʪʚʘʨʠʥʥʦʛʦ ʽ 

ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ  

 

ɺʠʜʽʣʝʥʥʷ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ ʟ ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʧʨʦʜʫʢʪʽʚ 

ʧʨʦʚʦʜʠʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʨʘʜʠʮʽʡʥʠʭ ʩʝʣʝʢʪʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱ ʧʨʠ 

ʢʫʣʴʪʠʚʫʚʘʥʥʽ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 30 ʽ 37 Áʉ.  

ʉʝʨʝʜʦʚʠʱʝ MRS ʟ ʛʣʶʢʦʟʦʶ ʻ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʜʣʷ ʚʠʜʽʣʝʥʥʷ 

ʣʘʢʪʦʙʘʮʠʣ ʽ ʄʂɹ ʨʦʜʫ Leuconostoc. ʂʨʽʤ ʪʨʘʜʠʮʽʡʥʦʛʦ MRS ʟ ʛʣʶʢʦʟʦʶ ʤʠ 

ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ MRS ʟ ʣʘʢʪʦʟʦʶ ʯʠ ʩʘʭʘʨʦʟʦʶ ʧʨʠ ʚʠʜʽʣʝʥʥʽ ʄʂɹ ʟ 

ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʦʚʦʯʽʚ ʪʘ ʬʨʫʢʪʽʚ (ʪʘʙʣ. 3.1).  ʊʝʤʧʝʨʘʪʫʨʘ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʥʝ 

ʚʧʣʠʚʘʣʘ ʥʘ ʟʘʛʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʄʂɹ ʚ ʢʦʞʥʦʤʫ ʟ ʧʨʦʜʫʢʪʽʚ. ʇʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ MRS ʟ ʨʽʟʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʚʫʛʣʝʚʦʜʽʚ ʥʘʡʤʝʥʰʘ ʢʽʣʴʢʽʩʪʴ ʄʂɹ 



млт 
 

 

 

ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʚ ʢʚʘʰʝʥʠʭ ʙʘʢʣʘʞʘʥʘʭ. ɼʞʝʨʝʣʦ ʚʫʛʣʝʚʦʜʽʚ ʥʝ ʚʧʣʠʚʘʣʦ ʥʘ 

ʟʘʛʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʄʂɹ ʧʨʠ ʾʭ ʚʠʟʥʘʯʝʥʥʽ ʚ ʟʨʘʟʢʘʭ ʢʚʘʰʝʥʠʭ ʷʙʣʫʢ ʪʘ 

ʪʦʤʘʪʥʦʤʫ ʩʦʮʽ. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʢʚʘʰʝʥʘ ʩʝʣʝʨʘ ʤʽʩʪʠʣʘ ʥʘʡʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ 

ʄʂɹ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʝʨʝʜʦʚʠʱʘ MRS ʟ ʛʣʶʢʦʟʦʶ ʯʠ ʣʘʢʪʦʟʦʶ, ʘʣʝ ʧʨʠ 

ʨʦʩʪʽ ʥʘ ʩʝʨʝʜʦʚʠʱʽ ʟ ʩʘʭʘʨʦʟʦʶ ʢʽʣʴʢʽʩʪʴ ʄʂɹ ʙʫʣʘ ʥʘ ʧʦʨʷʜʢʠ ʤʝʥʰʦʶ. ɺ 

ʟʨʘʟʢʘʭ ʢʚʘʰʝʥʦʶ ʢʘʧʫʩʪʠ ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʄʂɹ ʙʫʣʘ ʥʘ ʧʦʨʷʜʦʢ ʤʝʥʰʦʶ 

ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʝʨʝʜʦʚʠʱʘ ʟ ʣʘʢʪʦʟʦʶ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ MRS ʟ ʛʣʶʢʦʟʦʶ ʯʠ 

ʩʘʭʘʨʦʟʦʶ.  

 

ʊʘʙʣʠʮʷ 3.1 ï  ʂʽʣʴʢʽʩʪʴ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ ʚ ʪʨʘʜʠʮʽʡʥʠʭ 

ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʦʚʦʯʘʭ, ʬʨʫʢʪʘʭ ʪʘ ʥʘʧʦʷʭ, ʟʘʣʝʞʥʦ ʚʽʜ ʫʤʦʚ ʢʫʣʴʪʠʚʫʚʘʥʥʷ   

 

ʇʨʠ ʚʠʜʽʣʝʥʥʷ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ ʟ ʢʠʩʣʦʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ, 

ʢʨʽʤ ʩʝʨʝʜʦʚʠʱʘ MRS, ʜʦʜʘʪʢʦʚʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʝʣʝʢʪʠʚʥʽ ʩʝʨʝʜʦʚʠʱʘ, 

ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʠʜʽʣʝʥʥʷ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʢʦʢʽʚ ï ʩʝʨʝʜʦʚʠʱʝ ʄ17, 

ʝʥʪʝʨʦʢʦʢʽʚ  ï  ɽʥʪʝʨʦʢʦʢ-ʘʛʘʨ (ɽʥʪ-ʘʛʘʨ) ʪʘ ʰʪʘʤʽʚ Streptococcus 

thermophilus ï ST-ʘʛʘʨ.  

ʂʽʣʴʢʽʩʪʴ ʄʂɹ ʚʘʨʽʶʚʘʣʘ ʟʘʣʝʞʥʦ ʚʽʜ ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, 

ʪʝʤʧʝʨʘʪʫʨʠ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʪʘ ʪʠʧʫ ʧʨʦʜʫʢʪʫ  (ʪʘʙʣ. 3.2).  ʅʘ ʩʝʨʝʜʦʚʠʱʽ 

ɼʞʝʨʝʣʦ 

ʚʠʜʽʣʝʥʥʷ 

ʉʝʨʝʜʦʚʠʱʝ ʪʘ ʪʝʤʧʝʨʘʪʫʨʘ ʢʫʣʴʪʠʚʫʚʘʥʥʷ 

MRS-ʘʛʘʨ, 

30ÁC 

MRS-ʘʛʘʨ, 

37ÁC 

MRS-ʘʛʘʨ ʟ 

ʣʘʢʪʦʟʦʶ, 

30ÁC 

MRS-ʘʛʘʨ 

ʟ 

ʩʘʭʘʨʦʟʦʶ, 

30ÁC 

ʂʚʘʰʝʥʘ ʢʘʧʫʩʪʘ 7,44Ñ0,16 7,29Ñ0,10 6,08Ñ0,05 7,37Ñ0,12 

ʂʚʘʰʝʥʽ ʷʙʣʫʢʘ  7,70Ñ0,08 7,57Ñ0,06 7,85Ñ0,04 7,32Ñ0,13 

ʂʚʘʰʝʥʽ 

ʙʘʢʣʘʞʘʥʠ  
3,24Ñ0,10 3,46Ñ0,14 3,44Ñ0,07 3,43Ñ0,08 

ʂʚʘʰʝʥʘ ʩʝʣʝʨʘ  9,27Ñ0,02 9,20Ñ0,02 9,23Ñ0,03 7,38Ñ0,06 

ʉʢʚʘʰʝʥʠʡ 

ʪʦʤʘʪʥʠʡ ʩʽʢ 

8,17Ñ0,08 8,12Ñ0,05 8,23Ñ0,10 8,02Ñ0,02 



млу 
 

 

 

MRS-ʘʛʘʨ ʧʨʠ ʢʫʣʴʪʠʚʫʚʘʥʥʽ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ  37Áʉ ʩʝʨʝʜʥʷ ʢʽʣʴʢʽʩʪʴ ʄʂɹ ʚ 

ʟʨʘʟʢʘʭ ʩʢʚʘʰʝʥʦʛʦ ʤʦʣʦʢʘ ʽ ʙʨʠʥʟʠ ʙʫʣʘ ʚʠʱʦʶ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʟʨʘʟʢʘʤʠ 

ʩʤʝʪʘʥʠ ʪʘ ʩʠʨʫ ʢʠʩʣʦʤʦʣʦʯʥʦʛʦ.  ɺ ʪʦʡ ʞʝ ʯʘʩ, ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 30Áʉ 

ʢʽʣʴʢʽʩʪʴ ʄʂɹ ʚ ʟʨʘʟʢʘʭ ʩʠʨʫ ʢʠʩʣʦʤʦʣʦʯʥʦʛʦ ʪʘ ʩʢʚʘʰʝʥʦʛʦ ʤʦʣʦʢʘ ʙʫʣʘ 

ʟʥʘʯʥʦ ʚʠʱʦʶ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʟʨʘʟʢʘʤʠ ʩʤʝʪʘʥʠ ʪʘ ʙʨʠʥʟʠ.  

 

ʊʘʙʣʠʮʷ 3.2 ï ʂʽʣʴʢʽʩʪʴ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ ʚ ʪʨʘʜʠʮʽʡʥʠʭ 

ʢʠʩʣʦʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʘʭ ʋʢʨʘʾʥʠ, ʟʘʣʝʞʥʦ ʚʽʜ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ 

  

ʂʽʣʴʢʽʩʪʴ ʄʂɹ ʥʘ ʘʛʘʨʠʟʦʚʘʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʄ17 ʙʫʣʘ ʥʘʡʚʠʱʦʶ ʫ 

ʟʨʘʟʢʘʭ ʬʝʨʤʝʥʪʦʚʘʥʦʛʦ ʤʦʣʦʢʘ, ʥʘʡʥʠʞʯʦʶ ï ʫ ʟʨʘʟʢʘʭ ʙʨʠʥʟʠ. ʇʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ɽʥʪʝʨʦʢʦʢ-ʘʛʘʨʫ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʄʂɹ ʙʫʣʘ ʚʠʜʽʣʝʥʘ ʫ 

ʟʨʘʟʢʘʭ ʙʨʠʥʟʠ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ ʧʨʦʜʫʢʪʘʤʠ.   

ʉʝʨʝʜʥʷ ʢʽʣʴʢʽʩʪʴ ʄʂɹ ʫ ʨʘʟʢʘʭ ʬʝʨʤʝʥʪʦʚʘʥʦʛʦ ʤʦʣʦʢʘ ʙʫʣʘ ʚʠʱʦʶ 

ʧʨʠ ʢʫʣʴʪʠʚʫʚʘʥʥʽ ʥʘ ʘʛʘʨʽ MRS, ʘ ʥʘʡʥʠʞʯʦʶ ï ʥʘ ʘʛʘʨʽ M17. ʉʝʨʝʜʥʷ 

ʢʽʣʴʢʽʩʪʴ ʄʂɹ ʫ ʟʨʘʟʢʘʭ ʩʤʝʪʘʥʠ ʪʘ ʩʠʨʫ ʙʫʣʘ ʥʠʞʯʦʶ ʥʘ ɽʥʪ-ʘʛʘʨʽ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ ʚʠʢʦʨʠʩʪʘʥʠʤʠ ʩʝʨʝʜʦʚʠʱʘʤʠ. ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʄʂɹ  

 ʫ ʟʨʘʟʢʘʭ ʙʨʠʥʟʠ ʙʫʣʘ ʥʘʡʚʠʱʦʶ ʥʘ ʘʛʘʨʽ MRS.  

ʈʽʟʥʠʮʽ ʫ ʢʽʣʴʢʦʩʪʽ ʄɹʂ ʚ ʟʨʘʟʢʘʭ ʬʝʨʤʝʥʪʦʚʘʥʦʛʦ ʤʦʣʦʢʘ, ʩʤʝʪʘʥʠ ʪʘ 

ʩʠʨʫ ʧʨʠ ʢʫʣʴʪʠʚʫʚʘʥʥʽ ʥʘ ʘʛʘʨʽ MRS ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 37ÁC ʽ 30ÁC ʥʝ 

ʉʝʨʝʜʦʚʠʱʝ 

(ʪʝʤʧʝʨʘʪʫʨʘ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ) 

 

ʂʽʣʴʢʽʩʪʴ ʄʂɹ , lg ʂʋʆ/ʛ 

ʉʢʚʘʰʝʥʝ 

ʤʦʣʦʢʦ 
ʉʤʝʪʘʥʘ  

ʉʠʨ 

ʢʠʩʣʦʤʦʣʦʯʥʠʡ 
ɹʨʠʥʟʘ  

MRS-ʘʛʘʨ (37ÁC) 8,73Ñ0,49 7,83Ñ0,08 8,08Ñ0,72 8,53Ñ0,76 

MRS-ʘʛʘʨ (30ÁC) 8,63Ñ0,78 7,01Ñ0,17 8,28Ñ0,38 7,37Ñ0,72 

M17-ʘʛʘʨ (30ÁC) 9,17Ñ0,35 7,96Ñ0,13 8,16Ñ0,73 6,45Ñ0,47 

ɽʥʪ-ʘʛʘʨ (37ÁC) 5,36Ñ0,69 4,80Ñ0,57 5,43Ñ0,39 6,17Ñ0,57 



млф 
 

 

 

ʩʧʦʩʪʝʨʽʛʘʣʠ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʚ ʟʨʘʟʢʘʭ ʙʨʠʥʟʠ ʢʽʣʴʢʽʩʪʴ ʄʂɹ ʙʫʣʘ ʟʥʘʯʥʦ ʚʠʱʦʶ 

ʧʨʠ ʢʫʣʴʪʠʚʫʚʘʥʥʽ ʧʨʠ  37ÁC ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ  30ÁC. ʂʽʣʴʢʽʩʪʴ ʄɹʂ ʥʘ 

ʩʝʨʝʜʦʚʠʱʽ ST-ʘʛʘʨ ʚʘʨʽʶʚʘʣʘ ʚʽʜ 1,0Ĭ106 ʜʦ 3,0Ĭ107 ʂʋʆ/ʛ, ʘʣʝ ʄʂɹ ʥʘ 

ʮʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʪʽʣʴʢʠ ʚ ʧôʷʪʠ ʟʨʘʟʢʘʭ ʽʟ 31 ʜʦʩʣʽʜʞʝʥʠʭ, ʘ 

ʩʘʤʝ ʫ ʪʨʴʦʭ ʟʨʘʟʢʘʭ ʬʝʨʤʝʥʪʦʚʘʥʦʛʦ ʢʦʨʦʚôʷʯʦʛʦ ʤʦʣʦʢʘ, ʦʜʥʦʤʫ ʟʨʘʟʢʫ 

ʬʝʨʤʝʥʪʦʚʘʥʦʛʦ ʢʦʟʷʯʦʛʦ ʤʦʣʦʢʘ ʽ ʦʜʥʦʤʫ ʟʨʘʟʢʫ ʩʠʨʫ ʟ ʢʦʨʦʚôʷʯʦʛʦ ʤʦʣʦʢʘ.  

ɽʥʪʝʨʦʢʦʢʠ, ʣʘʢʪʦʢʦʢʠ ʽ ʧʝʜʽʦʢʦʢʠ ʙʫʣʠ ʚʠʜʽʣʝʥʽ ʟ ʢʦʞʥʦʛʦ  

ʚʠʢʦʨʠʩʪʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ʈʠʩ. 3.9). ʐʪʘʤʠ ʣʝʡʢʦʥʦʩʪʦʢʽʚ ʚ ʦʩʥʦʚʥʦʤʫ 

ʙʫʣʠ ʚʠʜʽʣʝʥʽ ʥʘ MRS-ʘʛʘʨʽ, ʘ ʜʝʢʽʣʴʢʘ ʰʪʘʤʽʚ ï ʥʘ ST-ʘʛʘʨʽ. ʃʘʢʪʦʙʘʮʠʣʠ ʥʝ 

ʨʦʩʣʠ ʥʘ ST-ʘʛʘʨʽ, ʘʣʝ ʚ ʪʦʡ ʞʝ ʯʘʩ 30% ʰʪʘʤʽʚ Lactobacillus ʙʫʣʠ ʽʟʦʣʴʦʚʘʥʽ 

ʥʘ Eʥʪ-ʘʛʘʨʽ. ʉʝʨʝʜʦʚʠʱʘ MRS ʽ M17 ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 

ʚʠʜʽʣʝʥʥʷ ʽ ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʄʂɹ ʚ ʢʠʩʣʦʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʘʭ.  

 

ʈʠʩ. 3.9. ʂʽʣʴʢʽʩʪʴ ʰʪʘʤʽʚ ʢʦʞʥʦʛʦ ʨʦʜʫ ʄʂɹ, ʱʦ ʙʫʣʠ ʽʟʦʣʴʦʚʘʥʽ ʥʘ 

ʨʽʟʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ. 

 



ммл 
 

 

 

ɺ ʥʘʰʽʡ ʨʦʙʦʪʽ ʙʽʣʴʰʽʩʪʴ ʰʪʘʤʽʚ ʄʂɹ ʙʫʣʠ ʽʟʦʣʴʦʚʘʥʽ ʥʘ ʩʝʨʝʜʦʚʠʱʽ 

MRS, ʩʝʨʝʜ ʥʠʭ ʜʦʤʽʥʫʚʘʣʠ ʤʦʣʦʯʥʦʢʠʩʣʽ ʢʦʢʠ. ʊʽʣʴʢʠ 8% ʽʟʦʣʷʪʽʚ ʟ 

ʩʝʨʝʜʦʚʠʱʘ MRS-ʘʛʘʨ ʩʢʣʘʜʘʣʠ ʣʘʢʪʦʙʘʮʠʣʠ. ʊʘʢʠʤ ʯʠʥʦʤ, MRS-ʘʛʘʨ 

ʧʦʢʘʟʘʚ ʥʠʟʴʢʠʡ ʩʪʫʧʽʥʴ ʩʝʣʝʢʪʠʚʥʦʩʪʽ ʜʣʷ ʰʪʘʤʽʚ ʨʦʜʫ Lactobacillus ʥʝ 

ʜʠʚʣʷʯʠʩʴ ʥʘ ʪʝ, ʱʦ ʜʘʥʝ ʩʝʨʝʜʦʚʠʱʝ ʦʧʠʩʘʥʝ ʷʢ ʩʝʨʝʜʦʚʠʱʝ ʩʘʤʝ ʜʣʷ 

ʚʠʜʽʣʝʥʥʷ ʽ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʣʘʢʪʦʙʘʮʠʣ [116]. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʟ ʄ17 ʙʫʣʠ 

ʽʟʦʣʴʦʚʘʥʽ ʚ ʦʩʥʦʚʥʦʤʫ ʝʥʪʝʨʦʢʦʢʠ ʽ ʣʘʢʪʦʢʦʢʠ. ɽʥʪ-ʘʛʘʨ ʧʦʢʘʟʘʚ ʜʦʚʦʣʽ 

ʚʠʩʦʢʫ ʩʝʣʝʢʪʠʚʥʽʩʪʴ ʜʣʷ ʰʪʘʤʽʚ ʨʦʜʫ Enterococcus (75% ʽʟʦʣʷʪʽʚ), ʭʦʯʘ 

ʣʘʢʪʦʢʦʢʠ, ʧʝʜʽʦʢʦʢʠ ʽ ʥʘʚʽʪʴ ʣʘʢʪʦʙʘʮʠʣʠ ʙʫʣʠ ʽʟʦʣʴʦʚʘʥʽ ʥʘ ʮʴʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ (ʈʠʩ. 3.10). 

 

ʈʠʩ. 3.10. ʏʘʩʪʦʪʘ ʚʠʜʽʣʝʥʥʷ ʰʪʘʤʽʚ ʄʂɹ, ʱʦ ʥʘʣʝʞʘʪʴ ʜʦ ʨʽʟʥʠʭ ʨʦʜʽʚ 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʽʟʥʠʭ ʩʝʨʝʜʦʚʠʱ. 

 



ммм 
 

 

 

ST-ʘʛʘʨ ʙʫʚ ʨʦʟʨʦʙʣʝʥʠʡ ʷʢ ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ ʩʝʣʝʢʪʠʚʥʦʛʦ ʚʠʜʽʣʝʥʥʷ 

ʰʪʘʤʽʚ S. thermophilus, ʧʨʠ ʨʦʩʪʽ ʥʘ ʷʢʦʤʫ ʚʦʥʠ ʬʦʨʤʫʶʪʴ ʢʦʣʦʥʽʾ ʞʦʚʪʦʛʦ 

ʢʦʣʴʦʨʫ ʧʽʩʣʷ 24 ʛʦʜ ʢʫʣʴʪʠʚʫʚʘʥʥʷ [113]. ɸʣʝ ʞʦʜʥʦʛʦ ʰʪʘʤʫ S. thermophilus 

ʽʟʦʣʴʦʚʘʥʦ ʥʝ ʙʫʣʦ, ʘ ʚʩʽ ʰʪʘʤʠ, ʱʦ ʙʫʣʠ ʚʠʜʽʣʝʥʽ ʥʘ ST-ʘʛʘʨʽ ʽʜʝʥʪʠʬʽʢʦʚʘʥʽ 

ʷʢ ʝʥʪʝʨʦʢʦʢʠ, ʣʘʢʪʦʢʦʢʠ, ʧʝʜʽʦʢʦʢʠ ʯʠ ʣʝʡʢʦʥʦʩʪʦʢʠ.  

ʉʧʝʢʪʨ ʽʟʦʣʴʦʚʘʥʠʭ ʟ ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʧʨʦʜʫʢʪʽʚ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʽʟʥʠʭ 

ʨʦʜʽʚ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ ʨʽʟʥʠʚʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʧʨʦʜʫʢʪʫ.  ʊʘʢ, ʙʘʢʪʝʨʽʾ 

ʨʦʜʫ Lactobacillus ʙʫʣʠ ʻʜʠʥʠʤʠ ʄʂɹ, ʱʦ ʙʫʣʠ ʽʟʦʣʴʦʚʘʥʽ ʟʽ ʟʨʘʟʢʘ ʢʚʘʰʝʥʦʾ 

ʩʝʣʝʨʠ. ɼʦ ʚʠʜʫ L. plantarum ʙʫʣʠ ʚʽʜʥʝʩʝʥʽ 45% ʰʪʘʤʽʚ, ʽʥʰʽ ʻ 

ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʛʝʪʝʨʦʬʝʨʤʝʥʪʘʪʠʚʥʠʭ (45%) ʽ ʛʦʤʦʬʝʨʤʝʥʪʘʪʠʚʥʠʭ (10%) 

ʣʘʢʪʦʙʘʮʠʣ (ʨʠʩ 3.11).   

 

ʈʠʩ. 3.11. ʏʘʩʪʦʪʘ ʚʠʜʽʣʝʥʥʷ ʰʪʘʤʽʚ ʄʂɹ ʨʽʟʥʠʭ ʨʦʜʽʚ ʟ ʟʨʘʟʢʽʚ 

ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʦʚʦʯʽʚ ʪʘ ʬʨʫʢʪʽʚ.  

ʐʪʘʤʠ ʨʦʜʫ  Lactobacillus ʪʘʢʦʞ ʩʢʣʘʜʘʣʠ ʙʽʣʴʰʽʩʪʴ ʩʝʨʝʜ ʽʟʦʣʷʪʽʚ ʟ 

ʢʚʘʰʝʥʠʭ ʙʘʢʣʘʞʘʥʽʚ ʽ ʷʙʣʫʢ. ʏʘʩʪʦʪʘ ʚʠʜʽʣʝʥʥʷ ʰʪʘʤʽʚ ʨʦʜʽʚ Leuconostoc ʽ  
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ɼʞʝʨʝʣʦ ʚʠʜʽʣʝʥʥʷ



ммн 
 

 

 

Pediococcus ʟ ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʦʚʦʯʽʚ ʧʨʦʜʫʢʪʽʚ ʙʫʣʘ ʚʠʱʦʶ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʢʠʩʣʦʤʦʣʦʯʥʠʤʠ ʧʨʦʜʫʢʪʘʤʠ. ʇʨʝʜʩʪʘʚʥʠʢʠ ʜʘʥʠʭ ʨʦʜʽʚ ʜʦʤʽʥʫʚʘʣʠ ʚ 

ʢʚʘʰʝʥʽʡ ʢʘʧʫʩʪʽ ʽ ʪʦʤʘʪʥʦʤʫ ʩʦʮʽ ʚʽʜʧʦʚʽʜʥʦ.  

ʈʽʟʥʦʤʘʥʽʪʪʷ ʚʠʜʽʣʝʥʠʭ ʰʪʘʤʽʚ ʄʂɹ ʨʽʟʥʠʣʦʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ 

ʢʠʩʣʦʤʦʣʦʯʥʦʛʦ ʧʨʦʜʫʢʪʫ ʪʘ ʧʦʭʦʜʞʝʥʥʷʤ ʤʦʣʦʢʘ (ʈʠʩ. 3.12).  

 

ʈʠʩ. 3.12. ʏʘʩʪʦʪʘ ʚʠʜʽʣʝʥʥʷ ʰʪʘʤʽʚ ʄʂɹ ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʜʫ 

ʢʠʩʣʦʤʦʣʦʯʥʦʛʦ ʧʨʦʜʫʢʪʫ  



ммо 
 

 

 

ɺ ʫʩʽʭ ʜʦʩʣʽʜʞʝʥʠʭ ʟʨʘʟʢʘʭ ʢʠʩʣʦʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʚʠʷʚʣʝʥʽ 

ʝʥʪʝʨʦʢʦʢʠ, ʣʘʢʪʦʢʦʢʠ ʽ ʣʘʢʪʦʙʘʮʠʣʠ. ʐʪʘʤʠ  ʨʦʜʽʚ Pediococcus ʽ Leuconostoc 

ʙʫʣʠ ʧʨʠʩʫʪʥʽ ʚ ʥʝʟʥʘʯʥʽʡ ʢʽʣʴʢʦʩʪʽ, ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ ʙʨʠʥʟʠ ʽ ʩʤʝʪʘʥʠ, ʚ ʷʢʠʭ 

ʣʝʡʢʦʥʦʩʪʦʢʠ ʽ ʧʝʜʽʦʢʦʢʠ ʚʽʜʧʦʚʽʜʥʦ ʥʝ ʚʠʷʚʣʝʥʽ. ʇʨʝʜʩʪʘʚʥʠʢʠ ʨʦʜʫ  

Leuconostoc ʙʫʣʠ ʚ ʦʩʥʦʚʥʦʤʫ ʽʟʦʣʴʦʚʘʥʽ ʟ ʧʨʦʜʫʢʪʽʚ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʟ ʦʚʝʯʦʛʦ 

ʤʦʣʦʢʘ. ʊʘʢʠʡ ʨʦʟʧʦʜʽʣ ʤʦʞʝ ʟʘʣʝʞʘʪʠ ʚʽʜ ʙʘʛʘʪʴʦʭ ʬʘʢʪʦʨʽʚ, ʚʢʣʶʯʘʶʯʠ 

ʨʽʟʥʠʡ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʤʦʣʦʢʘ, ʦʩʦʙʣʠʚʦʩʪʽ ʧʨʦʮʝʩʫ ʧʨʠʛʦʪʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʚʽʜ 

ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ. 

ʐʪʘʤʠ ʨʦʜʫ Enterococcus ʜʦʤʽʥʫʚʘʣʠ ʩʝʨʝʜ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ, 

ʽʟʦʣʴʦʚʘʥʠʭ ʟʽ ʩʢʚʘʰʝʥʦʛʦ ʤʦʣʦʢʘ ʽ ʩʤʝʪʘʥʠ (64% ʽ 70% ʚʽʜʧʦʚʽʜʥʦ). ɺ ʪʦʡ ʞʝ 

ʯʘʩ ʩʝʨʝʜ ʰʪʘʤʽʚ ʄʂɹ, ʽʟʦʣʴʦʚʘʥʠʭ ʟʽ ʟʨʘʟʢʽʚ ʩʠʨʫ ʢʠʩʣʦʤʦʣʦʯʥʦʛʦ ʽ ʙʨʠʥʟʠ, 

ʝʥʪʝʨʦʢʦʢʠ ʩʢʣʘʜʘʣʠ 39%. ʊʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʣʠ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜʩʦʪʢʦʚʦʛʦ 

ʚʤʽʩʪʫ ʝʥʪʝʨʦʢʦʢʽʚ ʚʽʜ ʧʦʭʦʜʞʝʥʥʷ ʤʦʣʦʢʘ. ɺ ʩʢʚʘʰʝʥʦʤʫ ʦʚʝʯʦʤʫ ʤʦʣʦʮʽ ʪʘ 

ʩʠʨʽ ʟ ʦʚʝʯʦʛʦ ʤʦʣʦʢʘ ʚʽʜʩʦʪʦʢ ʝʥʪʝʨʦʢʦʢʽʚ ʙʫʚ ʥʠʞʯʠʤ (39% ʽ 19% ʚʽʜ 

ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʽʟʦʣʷʪʽʚ ʚʽʜʧʦʚʽʜʥʦ) ʚ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʩʢʚʘʰʝʥʠʤ 

ʢʦʨʦʚôʷʯʠʤ ʤʦʣʦʢʦʤ ʽ ʩʠʨʦʤ (64% ʽ 57% ʚʽʜʧʦʚʽʜʥʦ) ʽ ʩʢʚʘʰʝʥʠʤ ʢʦʟʷʯʠʤ 

ʤʦʣʦʢʦʤ (69%). 

ʉʝʨʝʜ ʽʟʦʣʷʪʽʚ ʝʥʪʝʨʦʢʦʢʽʚ ʙʫʣʠ ʽʜʝʥʪʠʬʽʢʦʚʘʥʽ ʰʪʘʤʠ ʚʠʜʽʚ E. faecalis, 

E. durans, E. faecium, E. hirae, ʯʘʩʪʦʪʘ ʾʭ ʚʠʜʽʣʝʥʥʷ ʨʽʟʥʠʣʘʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʚʠʜʫ ʧʨʦʜʫʢʪʽʚ (ʨʠʩ. 3.13). ʉʝʨʝʜ ʽʟʦʣʷʪʽʚ ʟ ʬʝʨʤʝʥʪʦʚʘʥʦʛʦ ʤʦʣʦʢʘ 

ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʝʥʪʝʨʦʢʦʢʽʚ ʥʘʣʝʞʠʪʴ ʜʦ ʚʠʜʫ E. faecalis (76%), ʪʦʜʽ ʷʢ 

ʚ ʩʤʝʪʘʥʽ ʰʪʘʤʠ ʚʠʜʫ E. faecalis ʩʢʣʘʜʘʣʠ ʪʨʝʪʠʥʫ (34%), ʘ ʚ ʟʨʘʟʢʘʭ ʩʠʨʫ ʽ 

ʙʨʠʥʟʠ ʤʝʥʰʝ ï 19% ʽ 13% ʚʽʜʧʦʚʽʜʥʦ ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʝʥʪʝʨʦʢʦʢʽʚ. 

ʐʪʘʤʠ ʚʠʜʫ E. faecium ʚʠʜʽʣʷʣʠʩʴ ʟ ʦʜʥʘʢʦʚʦʶ ʯʘʩʪʦʪʦʶ ʟ ʩʠʨʫ, ʙʨʠʥʟʠ ʽ 

ʩʤʝʪʘʥʠ (26-27%), ʪʦʜʽ ʷʢ ʚ ʬʝʨʤʝʥʪʦʚʘʥʦʤʫ ʤʦʣʦʮʽ ʾʭ ʚʽʜʩʦʪʦʢ ʩʢʣʘʜʘʚ 

ʚʩʴʦʛʦ 2%. ʐʪʘʤʠ ʚʠʜʫ E. durans ʥʘʡʯʘʩʪʽʰʝ ʚʠʜʽʣʷʣʠʩʴ ʟ ʩʠʨʫ 

ʢʠʩʣʦʤʦʣʦʯʥʦʛʦ ʽ ʩʤʝʪʘʥʠ (43% ʽ 32% ʚʽʜʧʦʚʽʜʥʦ), ʽʟʦʣʷʪʠ ʟ ʙʨʠʥʟʠ ʩʢʣʘʜʘʣʠ 

ʙʣʠʟʴʢʦ ʪʨʝʪʠʥʠ (27%), ʘ ʩʝʨʝʜ ʽʟʦʣʷʪʽʚ ʟ ʬʝʨʤʝʥʪʦʚʘʥʦʛʦ ʤʦʣʦʢʘ ï ʣʠʰʝ 14% 

ʚʽʜ ʚʠʜʽʣʝʥʠʭ ʰʪʘʤʽʚ ʝʥʪʝʨʦʢʦʢʽʚ. ʐʪʘʤʠ ʟ ʥʝʚʩʪʘʥʦʚʣʝʥʠʤ ʚʠʜʦʚʠʤ 



ммп 
 

 

 

ʧʦʣʦʞʝʥʥʷʤ ʥʘʡʯʘʩʪʽʰʝ ʚʠʜʽʣʷʣʠʩʷ ʟ ʙʨʠʥʟʠ (33%), ʪʦʜʽ ʷʢ ʩʝʨʝʜ ʰʪʘʤʽʚ 

ʝʥʪʝʨʦʢʦʢʽʚ, ʚʠʜʽʣʝʥʠʭ ʟ ʽʥʰʠʭ ʧʨʦʜʫʢʪʽʚ, ʚʦʥʠ ʩʢʣʘʜʘʣʠ ʣʠʰʝ 8-11%.  

 

 

ʈʠʩ. 3.13. ɺʠʜʦʚʠʡ ʩʢʣʘʜ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʜʫ Enterococcus ʚ ʜʦʩʣʽʜʞʝʥʠʭ 

ʟʨʘʟʢʘʭ ʢʠʩʣʦʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ 

ʆʪʞʝ, ʯʘʩʪʦʪʘ ʚʠʜʽʣʝʥʥʷ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʨʦʜʫ ʄʂɹ 

ʨʽʟʥʠʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʩʠʨʦʚʠʥʠ, ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ 

ʽ ʫʤʦʚ ʧʨʦʮʝʩʫ ʾʭ ʧʨʠʛʦʪʫʚʘʥʥʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʽʟʥʦʤʘʥʽʪʪʷ ʰʪʘʤʽʚ ʄʂɹ, ʽʟʦʣʴʦʚʘʥʠʭ ʟ ʜʦʩʣʽʜʞʝʥʠʭ 

ʟʨʘʟʢʽʚ ʢʠʩʣʦʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʚʽʜʦʙʨʘʞʫʻ ʾʭ ʪʨʘʜʠʮʽʡʥʝ ʧʦʭʦʜʞʝʥʥʷ ʡ 

ʧʨʠʛʦʪʫʚʘʥʥʷ ʚ ʜʦʤʘʰʥʽʭ ʫʤʦʚʘʭ. ɯʥʜʠʛʝʥʥʽ ʤʦʣʦʯʥʦʢʠʩʣʽ ʙʘʢʪʝʨʽʾ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʦʜʘʤʠ Enterococcus, Lactococcus, Lactobacillus, Leuconostoc ʽ 

Pediococcus. ɽʥʪʝʨʦʢʦʢʠ ʽ ʣʘʢʪʦʢʦʢʠ ʜʦʤʽʥʫʶʪʴ ʚ ʢʠʩʣʦʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʘʭ, 

ʣʘʢʪʦʙʘʮʠʣʠ ʽ ʣʝʡʢʦʥʦʩʪʦʢʠ ï ʚ ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʦʚʦʯʘʭ ʽ ʬʨʫʢʪʘʭ. 

ɺʘʨʽʘʙʝʣʴʥʽʩʪʴ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ ʄʂɹ, ʪʘʢʠʭ ʷʢ ʟʜʘʪʥʽʩʪʴ ʜʦ ʨʦʩʪʫ ʧʨʠ 

E. durans

14%

Enterococcus sp.

8%

E. durans

27%

ʉʢʚʘʰʝʥʝ ʤʦʣʦʢʦ ʉʤʝʪʘʥʘ

ʉʠʨ ʢʠʩʣʦʤʦʣʦʯʥʠʡ ɹʨʠʥʟʘ

Enterococcus sp.

11% Enterococcus sp.

33%

Enterococcus sp.

8%

E. durans

43%

E. durans

27%

E. faecalis

76%

E. faecalis

34%

E. faecalis

19%
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13%

E. faecium

2%

E. faecium

27%

E. faecium

27%

E. faecium

26%

E. hirae

0,18%



ммр 
 

 

 

ʨʽʟʥʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʟʥʘʯʝʥʥʷʭ ʨʅ ʽ ʩʪʽʡʢʽʩʪʴ ʜʦ NaCl ʧʦʚË̫ ʟʘʥʘ ʟ ʜʞʝʨʝʣʦʤ 

ʚʠʜʽʣʝʥʥʷ, ʱʦ ʫʩʢʣʘʜʥʶʻ ʬʝʥʦʪʠʧʦʚʫ ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʥʘ ʨʽʚʥʽ ʨʦʜʫ, ʦʩʦʙʣʠʚʦ 

ʢʦʢʦʚʠʭ ʬʦʨʤ ʄʂɹ, ʽ ʧʦʪʨʝʙʫʻ ʟʘʩʪʦʩʫʚʘʥʥʷ  ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʥʠʭ 

ʤʝʪʦʜʽʚ ʽʜʝʥʪʠʬʽʢʘʮʽʾ. ɾʠʨʥʦʢʠʩʣʦʪʥʠʡ ʩʢʣʘʜ ʢʣʽʪʠʥʥʠʭ ʣʽʧʽʜʽʚ ʰʪʘʤʽʚ 

ʦʜʥʦʛʦ ʚʠʜʫ ʟʘʣʝʞʘʚ ʚʽʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʨʦʮʝʩʫ ʧʨʠʛʦʪʫʚʘʥʥʷ ʽ ʟʙʝʨʽʛʘʥʥʷ 

ʧʨʦʜʫʢʪʫ, ʟ ʷʢʦʛʦ ʚʦʥʠ ʙʫʣʠ ʽʟʦʣʴʦʚʘʥʽ. ɺʤʽʩʪ ʦʢʨʝʤʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʻ 

ʰʪʘʤʦʩʧʝʮʠʬʽʯʥʠʤʠ ʽ ʤʦʞʝ ʦʙʫʤʦʚʣʶʚʘʪʠ ʟʜʘʪʥʽʩʪʴ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʨʽʟʥʠʭ 

ʫʤʦʚ ʽʩʥʫʚʘʥʥʷ. 

 

ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʽ ʨʦʟʜʽʣʫ 1 ʦʧʫʙʣʽʢʦʚʘʥʽ ʚ ʨʦʙʦʪʘʭ ʘʚʪʦʨʘ [6, 10, 

169, 170, 172]. 
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ʈʆɿɼɯʃ 4 

ɹɯʆʃʆɻɯʏʅɸ ɸʂʊʀɺʅɯʉʊʔ ʄʆʃʆʏʅʆʂʀʉʃʀʍ ɹɸʂʊɽʈɯʁ 

 

ʄʦʣʦʯʥʦʢʠʩʣʽ ʙʘʢʪʝʨʽʾ ʚʠʷʚʣʷʶʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʙʽʦʣʦʛʽʯʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ, ʟʘʚʜʷʢʠ ʷʢʽʡ ʚʦʥʠ ʤʘʶʪʴ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʚ ʭʘʨʯʦʚʽʡ, 

ʬʘʨʤʘʮʝʚʪʠʯʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʷʭ, ʚʝʪʝʨʠʥʘʨʽʾ ʪʘ ʤʝʜʠʮʠʥʽ.  ʇʨʦʜʫʢʮʽʷ 

ʤʦʣʦʯʥʦʢʠʩʣʠʤʠ ʙʘʢʪʝʨʽʷʤʠ ʤʝʪʘʙʦʣʽʪʽʚ ʟ ʘʥʪʠʤʽʢʨʦʙʥʦʶ ʜʽʻʶ ʚʽʜʽʛʨʘʻ 

ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʽ ʷʢ ʟʘʭʠʩʥʠʭ ʢʫʣʴʪʫʨ ʚ ʭʘʨʯʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, 

ʱʦ ʜʦʟʚʦʣʷʻ ʫʥʠʢʥʫʪʠ ʭʽʤʽʯʥʠʭ ʢʦʥʩʝʨʚʘʥʪʽʚ [184, 351]. ɸʥʪʘʛʦʥʽʩʪʠʯʥʘ ʜʽʷ 

ʄʂɹ ʱʦʜʦ ʫʤʦʚʥʦ-ʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʣʶʜʠʥʠ ʽ ʪʚʘʨʠʥ, 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʘ ʪʘ ʧʨʦʪʠʚʽʨʫʩʥʘ ʘʢʪʠʚʥʦʩʪʽ ʦʙʫʤʦʚʣʶʶʪʴ ʾʭ ʰʠʨʦʢʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢ ʧʨʦʙʽʦʪʠʢʽʚ [37]. ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʙʘʛʘʪʦ ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ 

ʚʠʢʣʠʢʘʶʪʴ ʝʢʟʦʧʦʣʽʩʘʭʘʨʠʜʠ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ, ʦʩʦʙʣʠʚʦ ʟ ʪʦʯʢʠ ʟʦʨʫ 

ʾʭ ʫʯʘʩʪʽ ʫ ʚʠʷʚʣʝʥʥʽ ʧʨʦʙʽʦʪʠʯʥʦʾ ʜʽʾ [215, 508].  ɿʜʘʪʥʽʩʪʴ ʜʦ ʧʨʦʜʫʢʮʽʾ 

ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ ʻ ʰʪʘʤʦʩʧʝʮʠʬʽʯʥʦʶ. ʆʜʥʠʤ ʟ ʜʞʝʨʝʣ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʧʨʦʙʽʦʪʠʯʥʠʭ ʰʪʘʤʽʚ ʄʂɹ ʻ ʬʝʨʤʝʥʪʦʚʘʥʽ ʧʨʦʜʫʢʪʠ, 

ʚʠʛʦʪʦʚʣʝʥʽ ʰʣʷʭʦʤ ʩʧʦʥʪʘʥʥʦʾ ʬʝʨʤʝʥʪʘʮʽʾ [441, 517].  

 

4.1 ɸʥʪʘʛʦʥʽʩʪʠʯʥʘ ʜʽʷ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ 

 

ɸʥʪʘʛʦʥʽʩʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ ʱʦʜʦ ʧʘʪʦʛʝʥʥʠʭ ʽ 

ʫʤʦʚʥʦ-ʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʻ ʜʦʙʨʝ ʚʽʜʦʤʦʶ ʽ ʧʨʠʚʝʨʪʘʻ ʙʘʛʘʪʦ 

ʫʚʘʛʠ ʜʦʩʣʽʜʥʠʢʽʚ. ʅʘʤʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʘʥʪʘʛʦʥʽʩʪʠʯʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʰʪʘʤʽʚ ʄʂɹ ʨʽʟʥʠʭ ʨʦʜʽʚ, ʽʟʦʣʴʦʚʘʥʠʭ ʟ 

ʪʨʘʜʠʮʽʡʥʠʭ ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʫʢʨʘʾʥʩʴʢʠʭ ʧʨʦʜʫʢʪʽʚ. ɺʽʜʦʤʦ, ʱʦ ʘʥʪʘʛʦʥʽʟʤ 

ʄʂɹ ʤʦʞʝ ʙʫʪʠ ʦʙʫʤʦʚʣʝʥʠʡ ʜʽʻʶ ʨʽʟʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ. ʍʦʯʘ ʚ ʣʽʪʝʨʘʪʫʨʽ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʙʘʛʘʪʦ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʘʥʪʘʛʦʥʽʩʪʠʯʥʫ ʜʽʶ ʄʂɹ ʱʦʜʦ ʋʇʄ, 

ʧʦʨʽʚʥʶʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ, ʦʪʨʠʤʘʥʽ ʨʽʟʥʠʤʠ ʘʚʪʦʨʘʤʠ, ʥʝʢʦʨʝʢʪʥʦ. ʎʝ 



ммт 
 

 

 

ʧʦʚ'ʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʥʝ ʽʩʥʫʻ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʛʦ ʤʝʪʦʜʫ ʚʠʟʥʘʯʝʥʥʷ 

ʘʥʪʘʛʦʥʽʩʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʄʂɹ, ʘ ʚʦʥʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʫʤʦʚ ʽ ʪʨʠʚʘʣʦʩʪʽ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʰʪʘʤʫ-ʧʨʦʜʫʮʝʥʪʘ, ʘ ʪʘʢʦʞ ʚʽʜ ʚʠʙʦʨʫ ʯʫʪʣʠʚʠʭ ʪʝʩʪ-ʢʫʣʴʪʫʨ 

[83, 466]. ʊʨʘʜʠʮʽʡʥʠʡ ʩʢʨʠʥʽʥʛ ʙʘʢʪʝʨʽʦʮʠʥ-ʧʨʦʜʫʢʫʶʯʠʭ ʄʂɹ ʤʦʞʥʘ 

ʨʦʟʜʽʣʠʪʠ ʥʘ ʜʚʘ ʝʪʘʧʠ. ʇʝʨʰʠʡ ʝʪʘʧ ʚʢʣʶʯʘʻ ʚʽʜʙʽʨ ʧʦʪʝʥʮʽʡʥʦ 

ʙʘʢʪʝʨʽʦʮʠʥʦʛʝʥʥʠʭ ʰʪʘʤʽʚ ʟʘ ʾʭ ʟʜʘʪʥʽʩʪʶ ʧʨʠʛʥʽʯʫʚʘʪʠ ʨʽʩʪ ʪʝʩʪ-ʰʪʘʤʽʚ; 

ʜʨʫʛʠʡ ʝʪʘʧ ʚʢʣʶʯʘʻ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʙʽʣʢʦʚʦʾ ʧʨʠʨʦʜʠ ʤʝʪʘʙʦʣʽʪʽʚ ʟ 

ʘʥʪʠʤʽʢʨʦʙʥʦʶ ʘʢʪʠʚʥʽʩʪʶ. ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʜʣʷ ʩʢʨʠʥʽʥʛʫ ʰʪʘʤʽʚ ʄʂɹ, 

ʱʦ ʧʨʦʜʫʢʫʶʪʴ ʙʘʢʪʝʨʽʦʮʠʥ, ʟʘʩʪʦʩʦʚʫʶʪʴ ʢʽʣʴʢʘ ʧʽʜʭʦʜʽʚ, ʘʣʝ 

ʥʘʡʧʦʰʠʨʝʥʽʰʠʤ ʤʝʪʦʜʦʤ ʻ ʤʝʪʦʜ ʣʫʥʦʢ [397] ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʥʝʡʪʨʘʣʽʟʦʚʘʥʦʛʦ (ʨʅ 6,0-7,0) ʙʝʟʢʣʽʪʠʥʥʦʛʦ ʢʫʣʴʪʫʨʘʣʴʥʦʛʦ ʩʫʧʝʨʥʘʪʘʥʪʫ 

ʜʣʷ ʚʠʢʣʶʯʝʥʥʷ ʽʥʛʽʙʫʶʯʦʾ ʜʽʾ ʦʨʛʘʥʽʯʥʠʭ ʢʠʩʣʦʪ. ʄʝʥʰ ʧʦʰʠʨʝʥʠʤ 

ʤʝʪʦʜʦʤ ʻ ʚʠʟʥʘʯʝʥʥʷ ʘʥʪʘʛʦʥʽʩʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʄʂɹ ʧʽʜ ʯʘʩ ʨʦʩʪʫ ʥʘ 

ʧʦʚʝʨʭʥʽ ʘʛʘʨʠʟʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʥʘʧʨʠʢʣʘʜ, ʤʝʪʦʜʦʤ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʭ 

ʰʪʨʠʭʽʚ [142]. ʊʘʢʽ ʤʝʪʦʜʠ ʻ ʤʝʥʰ ʪʨʫʜʦʤʽʩʪʢʠʤʠ ʧʦʨʽʚʥʷʥʦ ʟ ʤʝʪʦʜʦʤ 

ʣʫʥʦʢ, ʷʢʠʡ ʜʦʜʘʪʢʦʚʦ ʚʢʣʶʯʘʻ ʝʪʘʧʠ ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ, ʥʝʡʪʨʘʣʽʟʘʮʽʾ ʪʘ 

ʩʪʝʨʠʣʽʟʘʮʽʾ ʢʫʣʴʪʫʨʘʣʴʥʦʾ ʨʽʜʠʥʠ. ʂʨʽʤ ʪʦʛʦ, ʘʥʘʣʽʟ ʨʦʙʽʪ, ʧʨʠʩʚʷʯʝʥʠʭ 

ʚʠʚʯʝʥʥʶ ʙʘʢʪʝʨʽʦʮʠʥʽʚ ʄʂɹ, ʧʦʢʘʟʘʚ, ʱʦ ʤʝʪʦʜ ʣʫʥʢʦʚʦʾ ʜʠʬʫʟʽʾ ʤʦʞʝ ʤʘʪʠ 

ʧʝʚʥʽ ʦʙʤʝʞʝʥʥʷ ʧʨʠ ʚʠʷʚʣʝʥʥʽ ʰʪʘʤʽʚ-ʧʨʦʜʫʮʝʥʪʽʚ ʙʘʢʪʝʨʽʦʮʠʥʽʚ. ʇʦ-

ʧʝʨʰʝ, ʮʝ ʤʦʞʝ ʙʫʪʠ ʧʦʚ'ʷʟʘʥʦ ʽʟ ʟʘʣʝʞʥʽʩʪʶ ʘʢʪʠʚʥʦʩʪʽ ʙʘʢʪʝʨʽʦʮʠʥʽʚ ʚʽʜ 

ʟʥʘʯʝʥʥʷ ʨʅ; ʜʝʷʢʽ ʙʘʢʪʝʨʽʦʮʠʥʠ ʘʢʪʠʚʥʽ ʣʠʰʝ ʚ ʢʠʩʣʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʷʢ ʙʫʣʦ 

ʧʦʢʘʟʘʥʦ ʜʣʷ ʙʘʢʪʝʨʽʦʮʠʥʫ LB44, ʱʦ ʧʨʦʜʫʢʫʻʪʴʩʷ Pediococcus pentosaceus 

LB44 [245]. ʊʘʢʦʞ ʧʦʚʽʜʦʤʣʷʣʦʩʷ ʧʨʦ ʚʪʨʘʪʫ ʘʥʪʘʛʦʥʽʩʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʧʽʜ 

ʯʘʩ ʨʦʩʪʫ ʚ ʨʽʜʢʠʭ ʩʝʨʝʜʦʚʠʱʘʭ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʨʦʩʪʫ ʥʘ ʧʦʚʝʨʭʥʽ 

ʘʛʘʨʠʟʦʚʘʥʠʭ ʩʝʨʝʜʦʚʠʱ [142, 299, 466]. ʆʢʨʽʤ ʙʘʢʪʝʨʽʦʮʠʥʽʚ, ʘʥʪʘʛʦʥʽʟʤ 

ʄʂɹ ʤʦʞʝ ʙʫʪʠ ʟʫʤʦʚʣʝʥʠʡ ʜʽʻʶ ʽʥʰʠʭ ʤʝʪʘʙʦʣʽʪʽʚ, ʪʘʢʠʭ ʷʢ ʽʥʰʽ ʦʨʛʘʥʽʯʥʽ 

ʢʠʩʣʦʪʠ, ʜʠʘʮʝʪʠʣ, ʅ2ʆ2 ʪʦʱʦ, ʘʣʝ ʚʠʚʯʝʥʥʶ ʢʦʤʧʣʝʢʩʥʦʾ ʘʥʪʘʛʦʥʽʩʪʠʯʥʦʾ 

ʜʽʾ, ʘ ʪʘʢʦʞ ʩʧʝʢʪʨʫ ʘʥʪʘʛʦʥʽʩʪʠʯʥʦʾ ʜʽʾ ʰʪʘʤʽʚ ʄʂɹ ʧʨʠʜʽʣʷʻʪʴʩʷ ʤʘʣʦ ʫʚʘʛʠ. 

 



мму 
 

 

 

4.1.1. ɸʥʪʘʛʦʥʽʟʤ ʄʂɹ ʱʦʜʦ ʫʤʦʚʥʦ-ʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ 

 ɿ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʫ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʭ ʰʪʨʠʭʽʚ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ 

ʘʥʪʘʛʦʥʽʩʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ 1056 ʰʪʘʤʽʚ ʄʂɹ  ʨʦʜʽʚ Enterococcus, Lactococcus, 

Pediococcus, Leuconostoc ̔ Lactobacillus ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ 10 ʪʝʩʪ-ʰʪʘʤʽʚ 

ʋʇʄ. ʄʝʪʦʜʦʤ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʭ ʰʪʨʠʭʽʚ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 946 (89%) ʰʪʘʤʽʚ 

ʄʂɹ ʧʨʦʜʫʢʫʚʘʣʠ ʘʥʪʠʤʽʢʨʦʙʥʽ ʤʝʪʘʙʦʣʽʪʠ, ʱʦ ʙʫʣʠ ʘʢʪʠʚʥʠʤʠ ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʭʦʯʘ ʙ ʜʦ ʦʜʥʽʻʾ ʟ 10 ʚʠʢʦʨʠʩʪʘʥʠʭ ʪʝʩʪ-ʢʫʣʴʪʫʨ ʋʇʄ.  

ʄɹʂ ʤʘʣʠ ʨʽʟʥʽ ʩʧʝʢʪʨʠ ʘʥʪʘʛʦʥʽʩʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ. ɹʽʣʴʰʽʩʪʴ ʰʪʘʤʽʚ 

ʝʥʪʝʨʦʢʦʢʽʚ ʧʨʠʛʥʽʯʫʚʘʣʠ ʨʽʩʪ 1-3 ʪʝʩʪ-ʢʫʣʴʪʫʨ, ʪʦʜʽ ʷʢ ʰʪʘʤʠ ʣʝʡʢʦʥʦʩʪʦʢʽʚ 

ʽ ʣʘʢʪʦʙʘʮʠʣ ʚʠʷʚʠʣʠ ʘʢʪʠʚʥʽʩʪʴ, ʚ ʦʩʥʦʚʥʦʤʫ, ʱʦʜʦ 9-10 ʰʪʘʤʽʚ ʋʇʄ (ʨʠʩ. 

4.1ɸ). ʉʝʨʝʜ 10 ʪʝʩʪ-ʢʫʣʴʪʫʨ, ʰʪʘʤʠ B. cereus, P. aeruginosa ʽ S. epidermidis 

ʙʫʣʠ ʽʥʛʽʙʦʚʘʥʽ ʰʪʘʤʘʤʠ ʄʂɹ ʥʘ 82,0 %, 70,0 % ʽ 60,3 % ʚʽʜʧʦʚʽʜʥʦ. ʈʽʩʪ E. 

coli ʽ K. pneumonia ʧʨʠʛʥʽʯʫʚʘʣʠ 37 % ʽ 31 % ʰʪʘʤʽʚ ʄʂɹ ʚʽʜʧʦʚʽʜʥʦ (ʨʠʩ. 

4.1ɹ).  

ɹʽʣʴʰʽʩʪʴ ʰʪʘʤʽʚ ʨʦʜʫ Enterococcus (80 % ʢʫʣʴʪʫʨ) ʧʨʠʛʥʽʯʫʚʘʣʠ ʨʽʩʪ B. 

cereus, ʪʦʜʽ ʷʢ K. pneumonia - ʪʽʣʴʢʠ 8,6% ʰʪʘʤʽʚ. ɹʽʣʴʰʽʩʪʴ ʰʪʘʤʽʚ ʣʘʢʪʦʢʦʢʽʚ 

(68%) ʙʫʣʠ ʘʢʪʠʚʥʠʤʠ ʫ ʚʽʜʥʦʰʝʥʥʽ P. aeruginosa ̔  ʪʽʣʴʢʠ 22% ʰʪʘʤʽʚ 

ʽʥʛʽʙʫʚʘʣʠ ʨʽʩʪ B. cereus ̔  K. pneumoniae. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʟʘʣʝʞʥʦ ʚʽʜ ʪʝʩʪ-

ʢʫʣʴʪʫʨ, ʢʽʣʴʢʽʩʪʴ ʘʥʪʘʛʦʥʽʩʪʠʯʥʦ ʘʢʪʠʚʥʠʭ ʰʪʘʤʽʚ ʨʦʜʽʚ  Leuconostoc ̔ 

Lactobacillus ʩʷʛʘʣʘ 57-86% ʽ 73-93% ʚʽʜʧʦʚʽʜʥʦ. ʉʝʨʝʜ ʜʦʩʣʽʜʞʝʥʠʭ ʰʪʘʤʽʚ 

ʄʂɹ, 241 ʰʪʘʤ (23%) ʚʠʷʚʠʣʠ ʘʥʪʘʛʦʥʽʩʪʠʯʥʫ ʜʽʶ ʱʦʜʦ ʚʩʽʭ 10 ʚʠʢʦʨʠʩʪʘʥʠʭ 

ʪʝʩʪ-ʰʪʘʤʽʚ ʋʇʄ.  

ɿʦʥʠ ʽʥʛʽʙʫʚʘʥʥʷ ʨʦʩʪʫ ʚʘʨʽʶʚʘʣʠ ʚ ʰʠʨʦʢʠʭ ʤʝʞʘʭ (ʪʘʙʣ. 4.1). 

ʅʘʡʤʝʥʰʽ ʟʦʥʠ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ ʤʘʣʠ ʰʪʘʤʠ ʨʦʜʽʚ Enterococcus ʽ Lactococcus, 

ʥʘʡʙʽʣʴʰʽ ï ʚ ʦʩʥʦʚʥʦʤʫ, ʰʪʘʤʠ ʨʦʜʫ Lactobacillus. ʅʘ ʧʝʨʰʠʡ ʧʦʛʣʷʜ ʮʝ 

ʚʠʛʣʷʜʘʻ ʧʨʠʨʦʜʥʽʤ, ʦʩʢʽʣʴʢʠ ʦʨʛʘʥʽʯʥʽ ʢʠʩʣʦʪʠ ʚʚʘʞʘʶʪʴʩʷ ʦʩʥʦʚʥʠʤ 

ʬʘʢʪʦʨʦʤ ʘʥʪʘʛʦʥʽʟʤʫ ʄʂɹ, ʘ ʂʠʩʣʦʪʦʫʪʚʦʨʶʶʯʘ ʘʢʪʠʚʥʽʩʪʴ ʝʥʪʝʨʦʢʦʢʽʚ ʽ 

ʣʘʢʪʦʢʦʢʽʚ ʻ ʩʣʘʙʰʦʶ. ʆʜʥʘʢ, 116 ʰʪʘʤʽʚ ʄʂɹ ʥʝ ʽʥʛʽʙʫʚʘʣʠ ʨʽʩʪ ʞʦʜʥʦʾ ʟ 



ммф 
 

 

 

ʪʝʩʪ-ʢʫʣʴʪʫʨ, ʭʦʯʘ ʪʘʢʦʞ ʟʥʠʞʫʚʘʣʠ ʨʅ ʩʝʨʝʜʦʚʠʱʘ ʚʥʘʩʣʽʜʦʢ ʧʨʦʜʫʢʮʽʾ 

ʦʨʛʘʥʽʯʥʠʭ ʢʠʩʣʦʪ. 

 

 

ʈʠʩ. 4.1. ɸʥʪʘʛʦʥʽʩʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʰʪʘʤʽʚ ʄʂɹ ʱʦʜʦ ʋʇʄ. A ï ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʪʝʩʪ-ʢʫʣʴʪʫʨ, ʱʦ ʧʨʠʛʥʽʯʫʻʪʴʩʷ ʰʪʘʤʘʤʠ ʄʂɹ 

ʢʦʞʥʦʛʦ ʨʦʜʫ; ɹ ï ʯʫʪʣʠʚʽʩʪʴ ʪʝʩʪ-ʢʫʣʴʪʫʨ ʜʦ ʘʥʪʘʛʦʥʽʩʪʠʯʥʦʾ ʜʽʾ ʄʂɹ ʨʽʟʥʠʭ 

ʨʦʜʽʚ.  



мнл 
 

 

 

ʊʘʙʣʠʮʷ 4.1. ï ɿʦʥʠ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ ʪʝʩʪ-ʢʫʣʴʪʫʨ ʋʇʄ ʰʪʘʤʘʤʠ ʄʂɹ 

ʨʽʟʥʠʭ ʨʦʜʽʚ ʪʘ ʾʭ ʩʝʨʝʜʥʷ ʪʠʪʨʦʚʘʥʘ ʢʠʩʣʦʪʥʽʩʪʴ 

ʇʨʠʤʽʪʢʘ : ʦʜʥʘʢʦʚʠʡ ʽʥʜʝʢʩ ï ʜʘʥʽ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʚʽʜʨʽʟʥʷʶʪʴʩʷ 

(ʈ>0,05) 

 

ʐʪʘʤʠ ʣʝʡʢʦʥʦʩʪʦʢʽʚ ʤʘʣʠ ʥʘʡʙʽʣʴʰʠʡ ʩʝʨʝʜʥʽʡ ʨʦʟʤʽʨ ʟʦʥ ʟʘʪʨʠʤʢʠ 

ʨʦʩʪʫ B. cereus, ʘʣʝ ʤʘʣʠ ʥʠʞʯʠʡ ʩʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ ʪʠʪʨʦʚʘʥʦʾ ʢʠʩʣʦʪʥʦʩʪʽ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʰʪʘʤʘʤʠ ʨʦʜʽʚ Pediococcus ̔  Lactobacillus. ʅʘʤʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ 

ʢʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʤʽʞ ʨʦʟʤʽʨʘʤʠ ʟʦʥ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ ʪʘ ʪʠʪʨʦʚʘʥʦʶ 

ʢʠʩʣʦʪʥʽʩʪʶ ʜʣʷ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʽʟʥʠʭ ʨʦʜʽʚ ʄʂɹ ʽ ʪʘʢʦʾ ʢʦʨʝʣʷʮʽʾ ʚʠʷʚʣʝʥʦ ʥʝ 

ʙʫʣʦ (ʪʘʙʣ. 4.2).  

 

 

ʊʝʩʪ-

ʢʫʣʴʪʫʨʠ 

ɿʘʥʠ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ (ʤʤ) ʪʘ ʪʠʪʨʦʚʘʥʘ ʢʠʩʣʦʪʥʽʩʪʴ (Áʊ)  ʨʦʜʽʚ ʄʂɹ, 

MÑSD 

Enterococcus Lactococcus Pediococcus Leuconostoc Lactobacillus 

B. cereus 7,82Ñ4,02a 7,58Ñ4,23a 9,78Ñ4,90 12,85Ñ5,46 11,52Ñ5,99 

S. aureus 3,82Ñ2,26a 3,90Ñ2,03a 7,17Ñ3,82b 8,72Ñ4,82cb 9,69Ñ4,47c 

S. epidermidis 5,12Ñ2,52a 4,61Ñ2,05a 7,72Ñ4,25b 8,41Ñ4,16b 10,19Ñ4,82 

P. aeruginosa 5,26Ñ2,71a 4,96Ñ2,59a 7,48Ñ3,50 9,68Ñ3,51 10,93Ñ4,71 

E. coli 3,33Ñ1,29a 3,25Ñ1,55a 5,42Ñ3,20b 6,36Ñ2,92b 9,06Ñ4,35 

K. pneumoniae 3,08Ñ1,51a 2,71Ñ1,17a 5,72Ñ3,86b 6,93Ñ3,3b 10,27Ñ4,55 

S. enterica 4,69Ñ2,59a 4,31Ñ2,81a 8,51Ñ4,85b 9,91Ñ5,67b 10,10Ñ4,93b 

S. sonnei 3,98Ñ1,78a 3,95Ñ2,03a 7,00Ñ5,61 9,17Ñ5,33b 10,38Ñ5,28b 

S. flexneri 3,58Ñ1,69a 3,87Ñ2,18a 6,73Ñ5,68b 8,56Ñ5,19b 11,26Ñ5,40 

P. vulgaris 4,42Ñ1,89a 4,12Ñ1,58a 6,44Ñ5,69b 8,24Ñ5,11b 11,26Ñ5,68 

ʊʠʪʨʦʚʘʥʘ 

ʢʠʩʣʦʪʥʽʩʪʴ 

80,29Ñ18,24 72,99Ñ18,00 114,93Ñ33,17 91,66Ñ23,15 131,82Ñ38,32 



мнм 
 

 

 

ʊʘʙʣʠʮʷ 4.2 ï ʂʦʨʝʣʷʮʽʾ ʤʽʞ ʨʦʟʤʽʨʘʤʠ ʟʦʥʠ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ ʪʝʩʪ-

ʢʫʣʴʪʫʨ ʋʇʄ ʪʘ ʪʠʪʨʦʚʘʥʦʶ ʢʠʩʣʦʪʥʽʩʪʶ ʄʂɹ ʨʽʟʥʠʭ ʨʦʜʽʚ 

ʇʨʠʤʽʪʢʘ: *- ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʘ ʨʽʟʥʠʮʷ (ʈ<0,05) 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʦʜʥʦʛʦ ʤʝʪʦʜʫ ʪʘ ʪʝʩʪ-ʢʫʣʴʪʫʨ ʋʇʄ ʜʦʟʚʦʣʠʣʦ ʪʘʢʦʞ 

ʧʦʨʽʚʥʷʪʠ ʩʧʝʢʪʨʠ ʘʥʪʘʛʦʥʽʩʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʰʪʘʤʽʚ ʄʂɹ ʨʽʟʥʦʾ ʨʦʜʦʚʦʾ 

ʥʘʣʝʞʥʦʩʪʽ. ɼʣʷ 1056 ʰʪʘʤʽʚ ʄʂɹ ʙʫʣʦ ʦʪʨʠʤʘʥʦ 161 ʧʨʦʬʽʣʴ ʩʧʝʢʪʨʽʚ 

ʘʥʪʘʛʦʥʽʩʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ (ʨʠʩ. 4.2). ʉʝʨʝʜ ʥʠʭ 114 ʧʨʦʬʽʣʽʚ ʙʫʣʠ ʨʦʜʦ-

ʩʧʝʮʠʬʽʯʥʠʤʠ:  33-  ʜʣʷ ʰʪʘʤʽʚ ʨʦʜʫ Enterococcus, 22 ï Lactococcus, 40 ï 

Lactobacillus, 12 ï Leuconostoc ̔  7 ï Pediococcus.  ɯʥʰʽ 47 ʩʧʝʢʪʨʽʚ 

ʘʥʪʘʛʦʥʽʩʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʫ ʰʪʘʤʽʚ ʄʂɹ ʨʽʟʥʠʭ ʨʦʜʽʚ. ʂʨʽʤ 

ʪʦʛʦ, 19 ʰʪʘʤʽʚ ʄɹʂ ʚʠʷʚʣʷʣʠ ʘʢʪʠʚʥʽʩʪʴ ʪʽʣʴʢʠ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʛʨʘʤ-

ʥʝʛʘʪʠʚʥʠʭ ʙʘʢʪʝʨʽʡ (ʧʨʦʬʽʣʽ 4-7, 13, 14, 16, 29, 67, 68, 128), ʘ 149 ʰʪʘʤʽʚ ʄʂɹ 

ʙʫʣʠ ʘʢʪʠʚʥʠʤʠ ʪʽʣʴʢʠ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʛʨʘʤ-ʧʦʟʠʪʠʚʥʠʭ ʪʝʩʪ-ʢʫʣʴʪʫʨ (ʧʨʦʬʽʣʽ 

ʊʝʩʪ-

ʢʫʣʴʪʫʨʘ  

ʂʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ 

Enterococcus Lactococcus Pediococcus Leuconostoc Lactobacillus 

B. cereus 0,095* 0,099 0,174 -0,187 -0,110 

S. aureus 0,080 -0,104 -0,039 -0,051 0,100 

S. epidermidis -0,040 0,031 0,103 0,056 -0,063 

P. aeruginosa 0,040 0,047 0,025 -0,119 0,058 

E. coli 0,076 0,038 0,089 -0,139 0,075 

K. pneumoniae 0,050 -0,058 0,135 -0,119 0,186* 

S. enterica 0,048 -0,038 -0,124 -0,145 0,075 

S. sonnei 0,096* -0,080 -0,010 -0,090 -0,104 

S. flexneri 0,111* -0,160 0,029 -0,076 0,097 

P. vulgaris 0,061 0,035 0,015 -0,064 0,136 



мнн 
 

 

 

2, 3, 8, 30). ʂʦʨʝʣʷʮʽʾ ʤʽʞ ʜʞʝʨʝʣʦʤ ʚʠʜʽʣʝʥʥʷ ʰʪʘʤʫ ʄʂɹ ʪʘ ʩʧʝʢʪʨʦʤ 

ʘʥʪʘʛʦʥʽʩʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʥʝ ʚʠʷʚʣʝʥʦ.  

 

ʈʠʩ. 4.2. ʉʧʝʢʪʨʠ ʘʥʪʘʛʦʥʽʩʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʰʪʘʤʽʚ ʄʂɹ. 



мно 
 

 

 

ʇʨʠ ʨʦʩʪʽ ʄʂɹ ʟʘʢʠʩʣʶʚʘʣʠ ʩʝʨʝʜʦʚʠʱʝ ʄʇɸ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʪʴ ʟʤʽʥʘ 

ʢʦʣʴʦʨʫ ʟ ʬʽʦʣʝʪʦʚʦʛʦ ʥʘ ʞʦʚʪʠʡ. ɿʦʥʠ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ ʪʝʩʪ-ʢʫʣʴʪʫʨ ʤʦʞʥʘ 

ʙʫʣʦ ʚʠʤʽʨʷʪʠ ʯʝʨʝʟ 6 ʛʦʜ ʢʫʣʴʪʠʚʫʚʘʥʥʷ, ʢʦʣʠ ʚʞʝ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʾʭ ʨʽʩʪ 

ʚʽʟʫʘʣʴʥʦ (ʨʠʩ. 4.3).  

 

 

 

ʈʠʩ. 4.3. ɸʥʪʘʛʦʥʽʩʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʄʂɹ ʱʦʜʦ ʋʇʄ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʤʝʪʦʜʫ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʭ ʰʪʨʠʭʽʚ. ɸ ï ʨʽʩʪ ʪʝʩʪ-ʢʫʣʴʪʫʨ ʥʘ ʩʝʨʝʜʦʚʠʱʽ ʄʇɸ; 

ɹ ï ʨʽʩʪ ʪʝʩʪ-ʢʫʣʴʪʫʨ ʥʘ ʩʝʨʝʜʦʚʠʱʽ ʄʇɸ ʟ ʙʨʦʤʢʨʝʟʦʣʦʤ ʧʫʨʧʫʨʥʠʤ 

ʐʽʩʪʴ ʰʪʘʤʽʚ ʄʂɹ (E. faecalis 770, E. faecalis 1162, Pediococcus sp. 

14TC, L. mesenteroides 15K, L. mesenteroides 1ʷ, ʽ Lactobacillus sp. 21ɹ) ʙʫʣʠ 

ʚʽʜʽʙʨʘʥʽ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʤʘʣʠ ʨʽʟʥʽ ʩʧʝʢʪʨʠ 

ʘʢʪʠʚʥʦʩʪʽ ʽ ʨʽʚʝʥʴ ʪʠʪʨʦʚʘʥʦʾ ʢʠʩʣʦʪʥʦʩʪʽ. 

ɹʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʜʘʥʽ ʰʪʘʤʠ ʤʘʣʠ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʘʥʪʘʛʦʥʽʩʪʠʯʥʦʾ ʜʽʾ 

ʯʝʨʝʟ 6-8 ʛʦʜ ʽʥʢʫʙʘʮʽʾ (ʨʠʩ. 4.4).  

 

 



мнп 
 

 

 

 

 

ʈʠʩ. 4.4. ʇʨʠʛʥʽʯʝʥʥʷ ʨʦʩʪʫ ʰʪʘʤʽʚ ʋʇʄ ʰʪʘʤʘʤʠ ʄʂɹ ʯʝʨʝʟ ʨʽʟʥʽ 

ʧʨʦʤʽʞʢʠ ʯʘʩʫ,  * - ʨʽʟʥʠʮʷ ʜʦʩʪʦʚʽʨʥʘ ʟ ʨʦʟʤʽʨʦʤ ʯʝʨʝʟ 24 ʛʦʜ ʽʥʢʫʙʫʚʘʥʥʷ 

(ʈ<0,05). 



мнр 
 

 

 

ʇʨʠ ʧʦʜʘʣʴʰʽʡ ʽʥʢʫʙʘʮʽʾ ʜʦ 24 ʛʦʜ ʟʦʥʠ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ ʟʤʝʥʰʫʚʘʣʠʩʴ. 

ʆʜʥʘʢ, ʟʘʣʝʞʥʦ ʚʽʜ ʰʪʘʤʫ ʄʂɹ, ʪʘʢʝ ʟʤʝʥʰʝʥʥʷ  ʙʫʣʦ ʥʝʩʫʪʪʻʚʠʤ ʜʣʷ ʜʝʷʢʠʭ 

ʪʝʩʪ-ʢʫʣʴʪʫʨ, ʘ ʩʘʤʝ ʫ ʚʠʧʘʜʢʫ B. cereus, P. aeruginosa, S. enterica, P. vulgaris 

ʪʘ ʽʥʰ. ɺ ʪʦʡ ʞʝ ʯʘʩ ʰʪʘʤ E. faecalis 1162 ʯʝʨʝʟ 24 ʛʦʜ ʚʞʝ ʤʘʚ ʚʫʟʴʢʠʡ ʩʧʝʢʪʨ 

ʘʥʪʘʛʦʥʽʩʪʠʯʥʦʾ ʜʽʾ, ʘ ʟʦʥʠ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ ʙʫʣʠ ʤʝʥʰ ̔ ʥʽʞ 2 ʤʤ, ʟʘ 

ʚʠʢʣʶʯʝʥʥʷʤ ʪʝʩʪ-ʢʫʣʴʪʫʨ B. cereus ʽ P. vulgaris. 

ʇʦʨʽʚʥʶʶʯʠ ʨʦʟʤʽʨ ʟʦʥ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ ʪʝʩʪ-ʰʪʘʤʽʚ ʋʇʄ ʪʘ ʪʠʪʨʦʚʘʥʦʾ 

ʢʠʩʣʦʪʥʦʩʪʽ ʄʂɹ ʙʫʣʦ ʧʦʢʘʟʘʣʦ, ʱʦ ʯʝʨʝʟ 6-8 ʛʦʜ ʽʥʢʫʙʘʮʽʾ ʰʪʘʤ Lactobacillus 

sp. 21ɹ ʤʘʚ ʥʘʡʚʠʱʫ ʪʠʪʨʦʚʘʥʫ ʢʠʩʣʦʪʥʽʩʪʴ, ʘ ʰʪʘʤ L. mesenteroides 15ʢ ï 

ʥʘʡʙʽʣʴʰʽ ʟʦʥʠ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ ʪʝʩʪ-ʢʫʣʴʪʫʨ S. flexneri, S. sonnei, S. enterica, K. 

pneumonia, S. aureus.  

ʂʨʽʤ ʪʦʛʦ, ʰʪʘʤ L. mesenteroides 15ʢ ʯʝʨʝʟ 6-8 ʛʦʜ ʤʘʚ ʥʘʡʙʽʣʴʰʫ ʟʦʥʫ 

ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ ʪʝʩʪ-ʰʪʘʤʫ P. aeruginosa ʽʥʢʫʙʘʮʽʾ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʰʪʘʤʘʤʠ E. 

faecalis 770 ʽ Lactobacillus sp. 21ɹ, ʘ ʪʘʢʦʞ ʪʝʩʪ-ʰʪʘʤʫ B. cereus ʚ ʧʦʨʽʚʥʷʥʥʽ ʟʽ 

ʰʪʘʤʦʤ Lactobacillus sp. 21ɹ. ʐʪʘʤ E. faecalis 770 ʤʘʚ ʥʘʡʤʝʥʰʫ ʟʦʥʫ 

ʟʘʪʨʠʤʢʫ ʨʦʩʪʫ ʪʝʩʪ-ʢʫʣʴʪʫʨʠ S. ʝpidermidis. ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʜʣʷ ʪʝʩʪ-

ʰʪʘʤʫ E. coli ʨʽʟʥʠʮʽ ʫ ʨʦʟʤʽʨʽ ʟʦʥ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ ʜʦʩʣʽʜʞʝʥʠʤʠ ʰʪʘʤʘʤʠ 

ʄʂɹ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʠ ʯʝʨʝʟ 6-8 ʛʦʜ ʽʥʢʫʙʘʮʽʾ, ʜʣʷ P. aeruginosa ï ʯʝʨʝʟ 8 ʛʦʜʠʥ, 

ʜʣʷ ʪʝʩʪ-ʰʪʘʤʫ B. ʩereus ï ʯʝʨʝʟ 24 ʛʦʜ. ʈʽʟʥʠʮʷ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʪʠʪʨʦʚʘʥʦʾ 

ʢʠʩʣʦʪʥʦʩʪʽ ʰʪʘʤʽʚ E. faecalis 770, E. faecalis 1162 ʽ L. mesenteroides 15ʢ ʙʫʣʘ 

ʩʪʘʪʠʩʪʠʯʥʦ ʥʝʜʦʩʪʦʚʽʨʥʦʶ. ʊʘʢʠʤ ʯʠʥʦʤ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ  ʯʝʨʝʟ 6-8 ʛʦʜ 

ʰʪʘʤʠ ʄʂɹ ʤʘʣʠ ʦʜʥʘʢʦʚʦ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʘʢʪʠʚʥʦʩʪʽ, ʪʦʜʽ ʷʢ ʯʝʨʝʟ 24 ʛʦʜ 

ʽʥʢʫʙʘʮʽʾ ʮʽ ʩʧʝʢʪʨʠ ʨʽʟʥʠʣʠʩʷ ʟʘ ʢʽʣʴʢʽʩʪʶ ʪʝʩʪ-ʢʫʣʴʪʫʨ, ʷʢʽ ʧʨʠʛʥʽʯʫʚʘʚ 

ʰʪʘʤ. ʄʠ ʤʦʞʝʤʦ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʯʝʨʝʟ 6-8 ʛʦʜ ʽʥʢʫʙʘʮʽʾ ʨʽʩʪ ʪʝʩʪ-ʢʫʣʴʪʫʨ 

ʋʇʄ ʧʨʠʛʥʽʯʫʻʪʴʩʷ ʰʚʠʜʰʝ ʟʘ ʚʩʝ ʧʽʜ ʜʽʻʶ ʥʝʩʧʝʮʠʬʽʯʥʦʾ ʘʥʪʠʤʽʢʨʦʙʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʦʨʛʘʥʽʯʥʠʭ ʢʠʩʣʦʪ ʪʘ ʽʥʰʠʭ ʤʝʪʘʙʦʣʽʪʽʚ, ʷʢʽ ʧʨʦʜʫʢʫʶʪʴ ʚʩʽ ʰʪʘʤʠ 

ʄʂɹ. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʥʘʷʚʥʽʩʪʴ ʟʦʥʠ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ ʪʝʩʪ-ʰʪʘʤʽʚ ʯʝʨʝʟ 24 ʛʦʜ, 

ʤʦʞʝ ʙʫʪʠ ʦʙʫʤʦʚʣʝʥʘ ʧʨʦʜʫʢʮʽʻʶ ʤʝʪʘʙʦʣʽʪʽʚ ʟʽ ʩʧʝʮʠʬʽʯʥʦʶ ʩʝʣʝʢʪʠʚʥʦʶ 

ʘʢʪʠʚʥʽʩʪʶ, ʱʦ ʻ ʧʨʠʪʘʤʘʥʥʦʶ ʥʝ ʚʩʽʤ ʰʪʘʤʘʤ ʄʂɹ. 



мнс 
 

 

 

ɹʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʚʧʣʠʚ ʯʘʩʫ ʽʥʢʫʙʘʮʽʾ ʥʘ ʘʥʪʘʛʦʥʽʩʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ 

ʚʽʜʽʙʨʘʥʠʭ ʰʪʘʤʽʚ ʄʂɹ. ʊʝʩʪ-ʢʫʣʴʪʫʨʠ ʧʽʜʩʽʚʘʣʠ ʯʝʨʝʟ 16 ʽ 24 ʛʦʜ ʽʥʢʫʙʘʮʽʾ ʽ 

ʟʦʥʠ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ ʯʝʨʝʟ 6, 8 ʽ 24 ʛʦʜ ʽ ʧʦʨʽʚʥʷʥʽ (ʨʠʩ. 4.5). ɺ 

ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʟʦʥʠ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ ʚʽʜʨʽʟʥʷʣʠʩʴ ʟʘʣʝʞʥʦ ʚʽʜ ʪʝʩʪ-ʢʫʣʴʪʫʨ 

ʪʘ ʰʪʘʤʽʚ ʄɹʂ. ʊʘʢ, 16-ʪʠ ʛʦʜʠʥʥʘ ʢʫʣʴʪʫʨʘ Lactobacillus sp. 21ɹ ʤʘʣʘ ʙʽʣʴʰʽ 

ʟʦʥʠ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 24-ʭ ʛʦʜʠʥʥʦʶ ʯʝʨʝʟ 6-8 ʛʦʜ ʽʥʢʫʙʘʮʽʾ, ʪʦʜʽ 

ʷʢ ʰʪʘʤ L. mesenteroides 1ʷ ï ʯʝʨʝʟ 24 ʛʦʜʠʥʠ (ʨʠʩ. 4.5ʘ). ɺ ʪʦʡ ʞʝ ʯʘʩ, ʫ ʜʝʷʢʠʭ 

ʰʪʘʤʽʚ Enterococcus ̔  Pediococcus 24-ʦʭ ʛʦʜʠʥʥʽ ʢʫʣʴʪʫʨʠ ʽʥʛʽʙʫʚʘʣʠ ʨʽʩʪ ʪʝʩʪ-

ʢʫʣʴʪʫʨ ʩʠʣʴʥʽʰʝ, ʥʽʞ 16-ʪʠ ʛʦʜʠʥʥʽ. 

ʈʽʟʥʠʮʷ ʚ ʘʥʪʘʛʦʥʽʩʪʠʯʥʽʡ ʘʢʪʠʚʥʦʩʪʽ 16-ʪʠ ʽ 24-ʭ ʛʦʜʠʥʥʠʭ ʢʫʣʴʪʫʨ ʄʂɹ 

ʪʘʢʦʞ ʤʦʞʝ ʙʫʪʠ ʦʧʦʩʝʨʝʜʢʦʚʘʥʘ ʧʨʦʜʫʢʮʽʻʶ ʙʘʢʪʝʨʽʦʮʠʥʽʚ. ɿʘ ʜʘʥʠʤʠ 

ʣʽʪʝʨʘʪʫʨʠ, ʧʨʦʜʫʢʮʽʷ ʙʘʢʪʝʨʽʦʮʠʥʽʚ ʤʦʞʝ ʨʦʟʧʦʯʠʥʘʪʠʩʴ ʚ ʨʽʟʥʽ ʧʝʨʽʦʜʠ ʨʦʩʪʫ 

ʢʫʣʴʪʫʨʠ. ʗʢ ʙʫʣʦ ʧʦʢʘʟʘʥʦ ʘʚʪʦʨʘʤʠ, ʘʢʪʠʚʥʽʩʪʴ ʥʝ ʚʠʷʚʣʷʣʘʩʴ ʧʨʦʪʷʛʦʤ 

ʧʝʨʰʠʭ 8 ʛʦʜ ʽʥʢʫʙʘʮʽʾ, ʘʣʝ ʟʥʘʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʙʫʣʘ ʚʠʷʚʣʝʥʘ ʯʝʨʝʟ 23 ʛʦʜ 

ʽʥʢʫʙʘʮʽʾ, ʢʦʣʠ ʙʘʢʪʝʨʽʾ ʙʫʣʠ ʚ ʩʝʨʝʜʥʽʡ ʯʠ ʧʽʟʥʽʡ ʬʘʟʽ ʣʦʛʘʨʠʬʤʽʯʥʦʛʦ ʨʦʩʪʫ 

[397]. 

ʆʪʞʝ, ʟʘ ʜʘʥʠʭ ʫʤʦʚ ʚʠʟʥʘʯʝʥʥʷ ʘʥʪʘʛʦʥʽʩʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʧʨʦʜʫʢʮʽʷ 

ʦʨʛʘʥʽʯʥʠʭ ʢʠʩʣʦʪ ʤʦʞʣʠʚʦ ʥʝ ʻ ʦʩʥʦʚʥʠʤ ʯʠʥʥʠʢʦʤ ʧʨʠʛʥʽʯʝʥʥʷ ʨʦʩʪʫ, ʘ 

ʦʪʨʠʤʘʥʠʡ ʨʝʟʫʣʴʪʘʪ ʤʦʞʝ ʙʫʪʠ ʦʧʦʩʝʨʝʜʢʦʚʘʥʠʡ ʧʨʦʜʫʢʮʽʻʶ ʙʘʢʪʝʨʽʦʮʠʥʽʚ. 

ʎʝ ʧʨʠʧʫʱʝʥʥʷ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ. ʈʦʟʤʽʨ ʟʦʥ 

ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ ʪʝʩʪ-ʰʪʘʤʽʚ ʋʇʄ ʰʪʘʤʘʤʠ ʄʂɹ ʥʝ ʢʦʨʝʣʶʻ ʟ ʨʽʚʥʝʤ 

ʢʠʩʣʦʪʦʫʪʚʦʨʝʥʥʷ. ʐʪʘʤʠ ʄʂɹ, ʱʦ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʨʽʟʥʠʭ ʨʦʜʽʚ, ʤʘʶʪʴ 

ʦʜʥʘʢʦʚʽ ʩʧʝʢʪʨʠ ʘʥʪʘʛʦʥʽʩʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʜʝʷʢʽ ʰʪʘʤʠ ʄɹʂ ʚʠʷʚʣʷʶʪʴ 

ʘʢʪʠʚʥʽʩʪʴ ʫ ʚʽʜʥʦʰʝʥʥʽ ʪʽʣʴʢʠ ʛʨʘʤʧʦʟʠʪʠʚʥʠʭ ʯʠ ʛʨʘʤʥʝʛʘʪʠʚʥʠʭ ʪʝʩʪ-

ʢʫʣʴʪʫʨ. ʆʪʞʝ, ʤʝʪʦʜ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʭ ʰʪʨʠʭʽʚ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ 

ʜʣʷ ʰʚʠʜʢʦʛʦ ʩʢʨʠʥʽʥʛʫ ʧʦʪʝʥʮʽʡʥʦ ʙʘʢʪʝʨʽʦʮʠʥʦʛʝʥʥʠʭ ʰʪʘʤʽʚ ʄʂɹ ʽ, 

ʤʦʞʣʠʚʦ,   ʧʽʜʚʠʱʠʪʠ ʯʘʩʪʦʪʫ ʾʭ ʚʠʜʽʣʝʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʚʨʘʭʫʚʘʥʥʷ ʨʽʟʥʠʭ ʫʤʦʚ, 

ʟʘ ʷʢʠʭ ʧʨʦʷʚʣʷʻʪʴʩʷ ʘʢʪʠʚʥʽʩʪʴ ʙʘʢʪʝʨʽʦʮʠʥʽʚ .  

 



мнт 
 

 

 

 

ʈʠʩ. 4.5. ɿʦʥʠ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ 16-ʛʦʜʠʥʥʠʭ ʽ 24-ʛʦʜʠʥʥʠʭ ʢʫʣʴʪʫʨ ʄʂɹ. 

(a) ï Lactobacillus sp. 21B (Áʊ16h = 121,7, Áʊ24h = 147,7), (ʙ) ï L. mesenteroides 1ʷ 

(Áʊ16h = 138,3, Áʊ24h = 141,7), (ʚ) ï Pediococcus sp 14 TC (Áʊ16h = 115,0, Áʊ24h = 

130,3), (ʛ) - Enterococcus durans 482 (Áʊ16h = 81,7, Áʊ24h = 96,7). 

 



мну 
 

 

 

 4.1.2. ɸʥʪʘʛʦʥʽʩʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʱʦʜʦ ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʙʘʢʪʝʨʽʡ  

ɸʥʪʘʛʦʥʽʟʤ ʄʂɹ ʱʦʜʦ ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʙʘʢʪʝʨʽʡ (ʌʇɹ) ʚʠʚʯʝʥʠʡ ʟʥʘʯʥʦ 

ʤʝʥʰʝ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʘʥʪʘʛʦʥʽʟʤʦʤ ʱʦʜʦ ʟʙʫʜʥʠʢʽʚ ʭʚʦʨʦʙ ʣʶʜʠʥʠ ʪʘ ʪʚʘʨʠʥ, 

ʘʣʝ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʧʨʠʚʝʨʪʘʻ ʚʩʝ ʙʽʣʴʰʫ ʫʚʘʛʫ ʜʦʩʣʽʜʥʠʢʽʚ. ʄʦʣʦʯʥʦʢʠʩʣʽ 

ʙʘʢʪʝʨʽʾ ʨʦʟʛʣʷʜʘʶʪʴ ʷʢ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʠʡ ʟʘʩʽʙ ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʘ 

ʣʽʢʫʚʘʥʥʷ ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʭʚʦʨʦʙ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʨʦʩʣʠʥ, ʟʙʝʨʽʛʘʥʥʷ 

ʚʨʦʞʘʶ ʪʘ ʷʢ ʙʽʦʢʦʥʩʝʨʚʘʥʪʠ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ [265, 389]. ɸʣʝ ʧʨʠʨʦʜʘ 

ʘʥʪʠʤʽʢʨʦʙʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ, ʱʦ ʧʨʠʛʥʽʯʫʶʪʴ ʨʽʩʪ ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʙʘʢʪʝʨʽʡ ʱʝ 

ʻ ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʦʶ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʘʥʪʘʛʦʥʽʩʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 222 ʰʪʘʤʽʚ ʄʂɹ ʧʨʦʚʦʜʠʣʠ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʰʝʩʪʠ ʪʝʩʪ-ʢʫʣʴʪʫʨ ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʙʘʢʪʝʨʽʡ, ʘ ʩʘʤʝ ʰʪʘʤʽʚ 

ʚʠʜʽʚ C. michiganensis, X. campestris, P. syringae, P. carotovorum, P. fluorescens 

ʽ A. tumefaciens.  

ʇʨʘʢʪʠʯʥʦ ʚʩʽ (96-99 %) ʰʪʘʤʠ ʄʂɹ ʧʨʠʛʥʽʯʫʚʘʣʠ ʨʽʩʪ ʢʦʞʥʦʾ ʟ ʪʝʩʪ-

ʢʫʣʴʪʫʨ ʌʇɹ (ʨʠʩ. 4.6).  

 

ʈʠʩ. 4.6. ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʟʦʥ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʙʘʢʪʝʨʽʡ 

ʰʪʘʤʘʤʠ ʄʂɹ ʨʽʟʥʦʛʦ ʪʘʢʩʦʥʦʤʽʯʥʦʛʦ ʧʦʣʦʞʝʥʥʷ.  



мнф 
 

 

 

ɿʦʥʠ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʙʘʢʪʝʨʽʡ ʢʦʣʠʚʘʣʠʩʴ ʚ ʰʠʨʦʢʠʭ ʤʝʞʘʭ ʽ 

ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʘʣʝʞʘʣʠ ʚʽʜ ʪʘʢʩʦʥʦʤʽʯʥʦʛʦ ʧʦʣʦʞʝʥʥʷ ʰʪʘʤʽʚ ʄʂɹ, ʟʘ 

ʚʠʢʣʶʯʝʥʥʷʤ ʪʝʩʪ-ʢʫʣʴʪʫʨ P. syringae ʽ ʉ. michiganensis  

ɹʽʣʴʰʝ 50% ʰʪʘʤʽʚ ʄʂɹ ʤʘʣʠ ʟʦʥʠ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ 20-30 ʤʤ ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʪʝʩʪ-ʰʪʘʤʽʚ C. michiganensis, X. campestris, P. syringae, ʚ ʪʦʡ 

ʞʝ ʯʘʩ ʟʦʥʠ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ P. carotovorum ʚ ʧʝʨʝʚʘʞʥʽʡ ʙʽʣʴʰʦʩʪʽ ʙʫʣʠ 

ʤʝʥʰʠʤʠ ʽ ʩʢʣʘʜʘʣʠ 5-20 ʤʤ (ʨʠʩ. 4.7). 

ʈʠʩ. 4.7. ʈʦʟʧʦʜʽʣ ʰʪʘʤʽʚ ʄʂɹ ʟʘ ʨʦʟʤʽʨʘʤʠ ʟʦʥ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ 

ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʙʘʢʪʝʨʽʡ. 



мол 
 

 

 

 ʉʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ 88 % ʰʪʘʤʽʚ ʄʂɹ ʧʨʠʛʥʽʯʫʚʘʣʠ ʨʽʩʪ ʰʝʩʪʠ 

ʚʠʢʦʨʠʩʪʘʥʠʭ ʪʝʩʪ-ʢʫʣʴʪʫʨ ʌʇɹ, ʪʦʙʪʦ ʤʘʣʠ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʘʥʪʘʛʦʥʽʩʪʠʯʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ. (ʨʠʩ. 4.8). 12% ʰʪʘʤʽʚ, ʷʢʽ ʥʝ ʧʨʠʛʥʽʯʫʚʘʣʠ ʨʽʩʪ ʪʝʩʪ-ʢʫʣʴʪʫʨ, ʙʫʣʠ 

ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʚʠʜʫ L. plantarum. ʅʘʡʚʫʞʯʠʡ ʩʧʝʢʪʨ ʘʥʪʘʛʦʥʽʩʪʠʯʥʦʾ ʜʽʾ 

ʤʘʣʠ ʰʪʘʤʠ L. plantarum 793ʊ ʽ 1044ʂ, ʱʦ ʙʫʣʠ ʽʟʦʣʴʦʚʘʥʽ ʟ ʩʠʨʫ 

ʢʠʩʣʦʤʦʣʦʯʥʦʛʦ ʽ ʢʚʘʰʝʥʦʾ ʢʘʧʫʩʪʠ ʚʽʜʧʦʚʽʜʥʦ.  

  

 

ʈʠʩ. 4.8. ʉʧʝʢʪʨʠ ʘʥʪʘʛʦʥʽʩʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʰʪʘʤʽʚ ʄʂɹ ʱʦʜʦ 

ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʙʘʢʪʝʨʽʡ, ɿʝʣʝʥʠʡ ʢʦʣʽʨ ï ʻ ʘʢʪʠʚʥʽʩʪʴ, ʙʽʣʠʡ ʢʦʣʽʨ ï ʥʝ 

ʚʠʷʚʣʷʻ ʘʢʪʠʚʥʽʩʪʴ. 

 

ɺ ʧʦʜʘʣʴʰʽʡ ʨʦʙʦʪʽ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʰʪʘʤʠ ʄʂɹ, ʱʦ ʚʠʷʚʠʣʠ ʰʠʨʦʢʠʡ 

ʩʧʝʢʪʨ ʘʢʪʠʚʥʦʩʪʽ. ɿ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʫ ʣʫʥʦʢ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ 

ʘʥʪʘʛʦʥʽʩʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʙʝʟʢʣʽʪʠʥʥʠʭ ʩʫʧʝʨʥʘʪʘʥʪ̔ ʚ, ʦʪʨʠʤʘʥʠʭ ʰʣʷʭʦʤ 

ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ ʜʦʙʦʚʠʭ ʢʫʣʴʪʫʨ ʰʪʘʤʽʚ ʄʂɹ. ʉʫʧʝʨʥʘʪʘʥʪʠ ʪʽʣʴʢʠ 11 



мом 
 

 

 

ʰʪʘʤʽʚ ʧʨʠʛʥʽʯʫʚʘʣʠ ʨʽʩʪ ʪʝʩʪ-ʢʫʣʴʪʫʨ. ɿʥʘʯʝʥʥʷ ʨʅ ʜʦʙʦʚʠʭ ʢʫʣʴʪʫʨ ʄʂɹ 

ʢʦʣʠʚʘʣʠʩʴ ʚʽʜ 3,84 ʜʦ 4,88 ʦʜʠʥʠʮʴ (ʪʘʙʣ. 4.3).  

ʍʦʯʘ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʟʥʘʯʝʥʥʷʤ ʨʅ ʽ ʜʽʘʤʝʪʨʦʤ ʟʦʥ ʟʘʪʨʠʤʢʠ ʨʦʩʪʘ 

ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʪʝʩʪ-ʢʫʣʴʪʫʨ ʥʝ ʚʠʷʚʣʝʥʦ, ʘʥʪʘʛʦʥʽʩʪʠʯʥʘ ʜʽʷ ʤʦʞʝ ʙʫʪʠ 

ʦʙʫʤʦʚʣʝʥʘ ʩʘʤʝ ʢʠʩʣʦʪʦʫʪʚʦʨʝʥʥʷʤ.  ɿ ʤʝʪʦʶ ʫʩʫʥʝʥʥʷ  ʘʥʪʘʛʦʥʽʩʪʠʯʥʦʾ ʜʽʾ 

ʦʨʛʘʥʽʯʥʠʭ ʢʠʩʣʦʪ ʙʝʟʢʣʽʪʠʥʥʽ ʩʫʧʝʨʥʘʪʘʥʪʠ ʰʪʘʤʽʚ ʄʂɹ ʙʫʣʠ ʥʝʡʪʨʘʣʽʟʦʚʘʥʽ 

ʽ ʧʝʨʝʚʽʨʝʥʘ ʾʭ ʘʢʪʠʚʥʽʩʪʴ ʫ ʚʽʜʥʦʰʝʥʥʽ ʪʝʩʪ-ʢʫʣʴʪʫʨ. ʊʽʣʴʢʠ ʪʨʠ ʰʪʘʤʠ, ʘ ʩʘʤʝ 

L. plantarum 1026ʢ, L. plantarum 23c ʪʘ L. plantarum 21ʩ ʟʙʝʨʝʛʣʠ ʩʚʦʶ 

ʘʥʪʘʛʦʥʽʩʪʠʯʥʫ ʜʽʶ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʚ ʾʭ ʢʫʣʴʪʫʨʘʣʴʥʠʭ ʨʽʜʠʥʘʭ 

ʤʝʪʘʙʦʣʽʪʽʚ ʽʥʰʦʾ ʧʨʠʨʦʜʠ, ʱʦ ʧʨʠʛʥʽʯʫʶʪʴ ʨʽʩʪ ʌʇɹ.   

ɿ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʯʠ ʻ ʮʽ ʤʝʪʘʙʦʣʽʪʠ ʙʘʢʪʝʨʽʦʮʠʥʘʤʠ, ʢʫʣʴʪʫʨʘʣʴʥʫ 

ʨʽʜʠʥʫ ʦʙʨʦʙʣʷʣʠ ʧʨʦʪʝʦʣʽʪʠʯʥʠʤʠ ʬʝʨʤʝʥʪʘʤʠ.  ʆʙʨʦʙʢʘ ʢʫʣʴʪʫʨʘʣʴʥʠʭ 

ʨʽʜʠʥ ʪʨʴʦʭ ʰʪʘʤʽʚ L. plantarum ʧʨʦʪʝʾʥʘʟʦʶ ʂ ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʟʥʠʢʥʝʥʥʷ 

ʘʥʪʘʛʦʥʽʩʪʠʯʥʦʾ ʜʽʾ ʩʫʧʝʨʥʘʪʘʥʪʽʚ ʰʪʘʤʽʚ L. plantarum 23ʩ ʽ 1026ʂ ʫ 

ʚʽʜʥʦʰʝʥʥʽ ʚʩʽʭ ʪʝʩʪ-ʢʫʣʴʪʫʨ. ʂʨʽʤ ʪʦʛʦ, ʧʽʩʣʷ ʦʙʨʦʙʢʠ Ŭ-ʭʽʤʦʪʨʠʧʩʠʥʦʤ ʽ 

ʪʨʠʧʩʠʥʦʤ ʫ ʮʠʭ ʰʪʘʤʽʚ ʟʥʠʢʘʣʘ ʘʥʪʘʛʦʥʽʩʪʠʯʥʘ ʜʽʷ ʱʦʜʦ P. fluorescens. ʇʽʩʣʷ 

ʦʙʨʦʙʢʠ ʪʨʠʧʩʠʥʦʤ ʪʘʢʦʞ ʚʪʨʘʯʘʣʘʩʴ ʘʥʪʘʛʦʥʽʩʪʠʯʥʘ ʜʽʷ ʰʪʘʤʫ L. plantarum 

23c ʱʦʜʦ A. tumefaciens (ʨʠʩ. 4.9).  

ʊʘʢʠʤ ʯʠʥʦʤ, ʮʽ ʜʚʘ ʰʪʘʤʠ L. plantarum ̒  ʧʨʦʜʫʮʝʥʪʘʤʠ ʘʥʪʘʛʦʥʽʩʪʠʯʥʦ 

ʘʢʪʠʚʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ ʙʽʣʢʦʚʦʾ ʧʨʠʨʦʜʠ. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʦʙʨʦʙʢʘ 

ʧʨʦʪʝʦʣʽʪʠʯʥʠʤʠ ʬʝʨʤʝʥʪʘʤʠ ʢʫʣʴʪʫʨʘʣʴʥʦʾ ʨʽʜʠʥʠ ʰʪʘʤʫ L. plantarum 21c ʥʝ 

ʚʧʣʠʚʘʣʘ ʥʘ ʨʦʟʤʽʨ ʟʦʥ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ, ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ ʟʥʠʢʥʝʥʥʷ ʟʦʥʠ 

ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ X. ʩampestris ʧʽʜ ʜʽʻʶ Ŭ-ʭʽʤʦʪʨʠʧʩʠʥʫ. ʆʪʨʠʤʘʥʠʡ ʨʝʟʫʣʴʪʘʪ 

ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʪʝ, ʱʦ ʘʥʪʠʤʽʢʨʦʙʥʽ ʤʝʪʘʙʦʣʽʪʠ ʰʪʘʤʫ L, plantarum 21c 

ʤʘʶʪʴ ʽʥʰʫ ʧʨʠʨʦʜʫ ʽ ʧʦʪʨʝʙʫʶʪʴ ʧʦʜʘʣʴʰʦʛʦ ʚʠʚʯʝʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʘʤʽʣʦʣʽʪʠʯʥʠʭ ʽ ʣʽʧʦʣʽʪʠʯʥʠʭ ʬʝʨʤʝʥʪʽʚ, ʘ ʪʘʢʦʞ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʜʫʢʮʽʾ 

ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʪʘ ʽʥʰʠʭ ʘʥʪʠʤʽʢʨʦʙʥʠʭ ʩʧʦʣʫʢ.  
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ʊʘʙʣʠʮʷ 4.3 ï  ɸʥʪʘʛʦʥʽʩʪʠʯʥʘ ʜʽʷ ʙʝʟʢʣʽʪʠʥʥʠʭ ʩʫʧʝʨʥʘʪʘʥʪʽʚ ʰʪʘʤʽʚ ʄʂɹ ʱʦʜʦ ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʙʘʢʪʝʨʽʡ 
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L, plantarum 13ʩ 4,27Ñ0,05 29,00Ñ1,41 20,00Ñ1,41 31,50Ñ4,95 14,50Ñ0,71 23,00Ñ1,41 19,50Ñ0,71 20,50Ñ0,71 

L, plantarum 12ʩ 3,86Ñ0,08 17,00Ñ1,41 14,00Ñ2,83 18,50Ñ0,71 17,50Ñ0,71 16,00Ñ1,41 14,50Ñ0,71 18,50Ñ2,12 

L, plantarum 23ʩ 3,91Ñ0,04 29,00Ñ1,41 15,50Ñ0,71 23,50Ñ2,12 29,00Ñ1,41 23,00Ñ1,41 24,50Ñ0,71 29,50Ñ0,71 

L. plantarum 56ʩ 3,88Ñ0,01 16,00Ñ2,83 13,00Ñ1,41 23,50Ñ0,71 16,50Ñ0,71 18,50Ñ0,71 23,50Ñ2,12 29,00Ñ1,41 

L. plantarum 21ʩ 3,84Ñ0,05 31,00Ñ1,41 19,50Ñ0,71 19,00Ñ1,41 21,00Ñ1,41 26,50Ñ2,12 23,50Ñ0,71 16,50Ñ0,71 

L. plantarum 47ʩ 3,85Ñ0,04 12,00Ñ0,00 16,50Ñ0,71 21,50Ñ2,12 15,00Ñ2,83 15,50Ñ0,71 15,00Ñ1,41 23,50Ñ2,12 

L. plantarum 1100 ʢ 4,60Ñ0,06 13,50Ñ0,71 15,50Ñ0,71 18,00Ñ1,41 17,50Ñ0,71 11,00Ñ1,41 12,50Ñ2,12 12,50Ñ0,71 

L. plantarum 1112 ʢ 3,72Ñ017 18,50Ñ0,71 14,50Ñ0,71 19,00Ñ1,41 21,50Ñ2,12 13,00Ñ1,41 15,50Ñ0,71 23,50Ñ0,71 

L. plantarum 1026 ʦ 3,90Ñ0,06 24,00Ñ1,41 15,00Ñ1,41 16,00Ñ0,00 26,50Ñ2,12 19,00Ñ1,41 29,50Ñ0,71 25,00Ñ1,41 

L. mesenteroides 3̫ 4,37Ñ0,05 15,50Ñ0,71 19,00Ñ1,41 25,00Ñ1,41 19,00Ñ1,41 21,00Ñ1,41 25,00Ñ1,41 19,50Ñ0,71 

L. mesenteroides 1̫ 4,88Ñ0,04 19,00Ñ1,41 17,00Ñ1,41 10,50Ñ0,71 14,50Ñ0,71 10,50Ñ0,71 29,00Ñ1,41 25,00Ñ1,41 
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ʈʠʩ. 4.9.  ɸʥʪʘʛʦʥʽʩʪʠʯʥʘ ʜʽʷ ʢʫʣʴʪʫʨʘʣʴʥʦʾ ʨʽʜʠʥʠ ʰʪʘʤʽʚ L. plantarum 

ʧʽʩʣʷ ʥʝʡʪʨʘʣʽʟʘʮʽʾ ʪʘ ʦʙʨʦʙʢʠ ʧʨʦʪʝʦʣʽʪʠʯʥʠʤʠ ʬʝʨʤʝʥʪʘʤʠ. 
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4.1.3. ʇʨʦʜʫʢʮʽʷ ʙʘʢʪʝʨʽʦʮʠʥʽʚ ʟʘ ʨʽʟʥʠʭ ʫʤʦʚ ʢʫʣʴʪʠʚʫʚʘʥʥʷ 

ʝʥʪʝʨʦʢʦʢʽʚ  

ɹʘʢʪʝʨʽʦʮʠʥʠ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ ʽʥʪʝʥʩʠʚʥʦ ʚʠʚʯʘʶʪʴ ʧʨʦʪʷʛʦʤ 

ʦʩʪʘʥʥʽʭ ʜʝʩʷʪʠʨʽʯʴ, ʘʣʝ ʧʦʰʫʢ ʥʦʚʠʭ ʧʨʦʜʫʮʝʥʪʽʚ ʚʩʝ ʱʝ ʥʝ ʚʪʨʘʯʘʻ 

ʘʢʪʫʘʣʴʥʦʩʪʽ  [325, 266; 95 425]. ʉʠʥʪʝʟ ʙʘʢʪʝʨʽʦʮʠʥʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʫʤʦʚ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ [41, 458 398, 467]. ɺʽʜʦʤʦ, ʱʦ ʩʝʨʝʜ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ 

ʧʨʝʜʩʪʘʚʥʠʢʠ ʨʦʜʫ Enterococcus ̒  ʥʘʡʤʝʥʰ ʚʠʙʘʛʣʠʚʠʤʠ ʜʦ ʩʢʣʘʜʫ ʧʦʞʠʚʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. ɿʘʚʜʷʢʠ ʩʚʦʾʤ ʘʥʪʘʛʦʥʽʩʪʠʯʥʠʤ ʚʣʘʩʪʠʚʦʩʪʷʤ ʱʦʜʦ ʧʘʪʦʛʝʥʥʠʭ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʝʥʪʝʨʦʢʦʢʠ ʤʦʞʫʪʴ ʧʦʢʨʘʱʫʚʘʪʠ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʫ ʷʢʽʩʪʴ ʪʘ 

ʧʦʜʦʚʞʫʚʘʪʠ ʪʝʨʤʽʥ ʟʙʝʨʽʛʘʥʥʷ ʢʽʥʮʝʚʠʭ ʧʨʦʜʫʢʪʽʚ [243]. ʆʜʥʠʤ ʽʟ ʯʠʥʥʠʢʽʚ 

ʘʥʪʘʛʦʥʽʩʪʠʯʥʦʾ ʜʽʾ ʝʥʪʝʨʦʢʦʢʽʚ ʻ ʾʭ ʟʜʘʪʥʽʩʪʴ ʜʦ ʧʨʦʜʫʢʮʽʾ ʙʘʢʪʝʨʽʦʮʠʥʽʚ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʙʘʢʪʝʨʽʦʮʠʥʦʛʝʥʥʽ ʰʪʘʤʠ ʝʥʪʝʨʦʢʦʢʽʚ ʷʢ ʟʘʭʠʩʥʽ 

ʢʫʣʴʪʫʨʠ ʫ ʩʢʣʘʜʽ ʟʘʢʚʘʩʦʢ, ʘ ʪʘʢʦʞ ʷʢ ʧʨʦʜʫʮʝʥʪʽʚ ʙʘʢʪʝʨʽʦʮʠʥʽʚ, ʷʢʽ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫ ʚʠʛʣʷʜʽ ʦʯʠʱʝʥʠʭ ʧʨʝʧʘʨʘʪʽʚ [330].  ɹʘʢʪʝʨʽʦʮʠʥʠ 

ʝʥʪʝʨʦʢʦʢʽʚ, ʪʘʢ ʟʚʘʥʽ ʝʥʪʝʨʦʮʠʥʠ, ʚ ʦʩʥʦʚʥʦʤʫ ʥʘʣʝʞʘʪʴ ʜʦ ʧʽʜʢʣʘʩʫ IIa, ʷʢʽ ʻ 

ʥʝʚʝʣʠʢʠʤʠ, ʪʝʨʤʦʩʪʘʙʽʣʴʥʠʤʠ ʧʝʧʪʠʜʘʤʠ ʟ ʘʥʪʘʛʦʥʽʩʪʠʯʥʦʶ ʘʢʪʠʚʥʽʩʪʶ 

ʧʨʦʪʠ Listeria monocytogenes ʪʘ ʽʥʰʠʭ ʧʘʪʦʛʝʥʥʠʭ ʽ ʫʤʦʚʥʦ-ʧʘʪʦʛʝʥʥʠʭ 

ʙʘʢʪʝʨʽʡ [112, 243]. 

ʗʢ ʙʫʣʦ ʟʘʟʥʘʯʝʥʦ ʚʠʱʝ, ʩʢʣʘʜ ʽ ʢʦʥʮʝʥʪʨʘʮʽʷ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʫ 

ʩʝʨʝʜʦʚʠʱʽ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʨʦʜʫʢʮʽʶ ʙʘʢʪʝʨʽʦʮʠʥʽʚ ʰʪʘʤʘʤʠ 

ʄʂɹ [130]. ɹʽʣʴʰʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ, ʧʨʠʩʚʷʯʝʥʠʭ ʩʢʨʠʥʽʥʛʫ ʧʨʦʜʫʮʝʥʪʽʚ 

ʝʥʪʝʨʦʮʠʥʽʚ, ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʤʝʨʮʽʡʥʠʭ ʣʘʙʦʨʘʪʦʨʥʠʭ 

ʩʝʨʝʜʦʚʠʱ, ʪʘʢʠʭ ʷʢ MRS, BHI ʪʘ M17. ɿʘʟʚʠʯʘʡ ʧʽʩʣʷ ʧʝʨʚʠʥʥʦʛʦ ʩʢʨʠʥʽʥʛʫ 

ʙʘʢʪʝʨʽʦʮʠʥʦʛʝʥʥʠʭ ʰʪʘʤʽʚ ʥʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʻ ʦʧʪʠʤʽʟʘʮʽʷ ʫʤʦʚ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʜʣʷ ʧʨʦʤʠʩʣʦʚʦʛʦ ʥʘʨʦʱʫʚʘʥʥʷ ʙʽʦʤʘʩʠ ʢʣʽʪʠʥ ʰʪʘʤʫ-

ʧʨʦʜʫʮʝʥʪʫ ʘʙʦ ʧʨʦʜʫʢʮʽʾ ʙʘʢʪʝʨʽʦʮʠʥʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʝʰʝʚʰʠʭ ʧʦʞʠʚʥʠʭ 

ʩʝʨʝʜʦʚʠʱ [307, 398, 425]. ɺ ʣʽʪʝʨʘʪʫʨʽ ʻ ʪʽʣʴʢʠ  ʧʦʦʜʠʥʦʢʽ ʜʘʥʽ ʱʦʜʦ 

ʧʨʦʜʫʢʫʚʘʥʥʷ ʝʥʪʝʨʦʮʠʥʽʚ ʰʪʘʤʘʤʠ ʨʦʜʫ Enterococcus ʧʨʠ ʨʦʩʪʽ ʥʘ 

ʩʝʨʝʜʦʚʠʱʘʭ ʥʘ ʦʩʥʦʚʽ  ʜʝʰʝʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ [49, 102].  
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ʆʜʥʘʢ ʻ ʜʘʥʽ, ʱʦ ʰʪʘʤʠ ʄʂɹ, ʚʽʜʽʙʨʘʥʽ ʷʢ ʙʘʢʪʝʨʽʦʮʠʥʦʛʝʥʥʽ ʧʨʠ ʨʦʩʪʽ 

ʚ ʩʝʨʝʜʦʚʠʱʽ MRS, ʥʝ ʧʨʦʜʫʢʫʶʪʴ ʙʘʢʪʝʨʽʦʮʠʥ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʥʘ 

ʩʝʨʝʜʦʚʠʱʘʭ ʥʘ ʦʩʥʦʚʽ ʜʝʰʝʚʰʠʭ ʩʫʙʩʪʨʘʪʽʚ, ʦʩʢʽʣʴʢʠ ʩʠʥʪʝʟ ʙʘʢʪʝʨʽʦʮʠʥʽʚ 

ʩʠʣʴʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʫʤʦʚ ʨʦʩʪʫ [41, 398, 458, 467]. ʆʪʞʝ, ʧʝʨʚʠʥʥʠʡ ʩʢʨʠʥʽʥʛ 

ʧʦʪʝʥʮʽʡʥʦ ʙʘʢʪʝʨʽʦʮʠʥʦʛʝʥʥʠʭ ʰʪʘʤʽʚ ʝʥʪʝʨʦʢʦʢʽʚ ʧʨʦʚʦʜʠʣʠ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʦʞʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱ ʥʘ ʦʩʥʦʚʽ ʧʦʙʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʦʚʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʘ ʩʘʤʝ ʤʝʣʷʩʠ ʪʘ ʢʫʢʫʨʫʜʟʷʥʦʛʦ ʝʢʩʪʨʘʢʪʫ. 

ɿʘʩʪʦʩʦʚʫʶʯʠ ʤʝʪʦʜ ʣʫʥʦʢ, ʙʫʣʘ ʚʠʟʥʘʯʝʥʘ ʘʥʪʘʛʦʥʽʩʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ 

475 ʰʪʘʤʽʚ ʝʥʪʝʨʦʢʦʢʽʚ ʱʦʜʦ ʪʝʩʪ-ʢʫʣʴʪʫʨ  P. aeruginosa, E. coli, S. aureus ʽ L. 

monocytogenes. ɼʣʷ ʧʝʨʚʠʥʥʦʛʦ ʩʢʨʠʥʽʥʛʫ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʉʝʨʝʜʦʚʠʱʝ ɯ ʟ 

2% ʩʘʭʘʨʦʟʠ. ʊʽʣʴʢʠ 34 (7%) ʰʪʘʤʽʚ Enterococcus ʧʨʦʜʫʢʫʚʘʣʠ ʤʝʪʘʙʦʣʽʪʠ ʟ 

ʘʥʪʘʛʦʥʽʩʪʠʯʥʦʶ ʜʽʻʶ ʱʦʜʦ ʷʢ ʤʽʥʽʤʫʤ ʦʜʥʽʻʾ ʚʠʢʦʨʠʩʪʘʥʦʾ ʪʝʩʪ-ʢʫʣʴʪʫʨʠ ʽ 

ʙʫʣʠ ʚʽʜʽʙʨʘʥʽ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʨʦʙʦʪʠ. ʂʨʽʤ ʪʦʛʦ, ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ʙʫʣʠ 

ʟʘʩʪʦʩʦʚʘʥʽ ʱʝ 3 ʰʪʘʤʠ (E. faecalis 1153, 1049 ʽ E. durans 248), ʷʢʽ ʥʝ ʚʠʷʚʠʣʠ 

ʘʥʪʘʛʦʥʽʩʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʧʨʠ ʨʦʩʪʽ ʚ ʉʝʨʝʜʦʚʠʱʽ ɯ. ʉʝʨʝʜ ʚʽʜʽʙʨʘʥʠʭ 

ʢʫʣʴʪʫʨ, 21 ʰʪʘʤ ʝʥʪʝʨʦʢʦʢʽʚ ʧʨʠʛʥʽʯʫʚʘʚ ʨʽʩʪ S. aureus, 13 ʰʪʘʤʽʚ ï ʨʽʩʪ P. 

aeruginosa, 9 ʰʪʘʤʽʚ ʝʥʪʝʨʦʢʦʢʽʚ ï ʨʽʩʪ E. coli ʽ ʪʽʣʴʢʠ ʪʨʠ ʰʪʘʤʠ ʚʠʷʚʠʣʠ 

ʘʢʪʠʚʥʽʩʪʴ ʱʦʜʦ L. monocytogenes. ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʟʦʥʠ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ L. 

monocytogenes ʙʫʣʠ ʙʽʣʴʰʠʤʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ ʪʝʩʪ-ʢʫʣʴʪʫʨʘʤʠ (16-18 

ʤʤ ʽ 8-10 ʤʤ ʚʽʜʧʦʚʽʜʥʦ). ɸʥʪʠʙʘʢʪʝʨʽʘʣʴʥʘ ʜʽʷ ʱʦʜʦ S. aureus ʽ E. coli, ʱʦ 

ʚʠʷʚʣʷʣʘʩʴ ʧʨʠ ʨʦʩʪʽ ʚ ʩʝʨʝʜʦʚʠʱʽ ɯ, ʟʥʠʢʘʣʘ ʧʨʠ ʟʘʤʽʥʽ ʩʘʭʘʨʦʟʠ ʥʘ ʤʝʣʷʩʫ ʯʠ 

ʾʭ ʚʠʢʣʶʯʝʥʥʷ ʽʟ ʩʝʨʝʜʦʚʠʱʘ. ʐʪʘʤʠ E. faecalis 266 and E. durans 300a 

ʟʘʣʠʰʘʣʠʩʷ ʘʢʪʠʚʥʠʤʠ ʫ ʚʽʜʥʦʰʝʥʥʽ P. ʘeruginosa, ʘ ʪʨʠ ʰʪʘʤʠ (E. faecalis 58, 

Enterococcus sp. 226 ʽ 423) ï L. monocytogenes. ɺ ʪʦʡ ʞʝ ʯʘʩ, 5 ʰʪʘʤʽʚ ʟ 9 

ʟʘʣʠʰʘʣʠʩʷ ʘʢʪʠʚʥʠʤʠ ʫ ʚʽʜʥʦʰʝʥʥʽ E. coli, 3 ʰʪʘʤʠ ʟ 21 ï S. aureus ̔  4 ʰʪʘʤʠ 

ʟ 13 ï P. aeruginosa ʧʨʠ ʨʦʩʪʽ ʚ 2%-ʤʫ ʨʦʟʯʠʥʽ ʤʝʣʷʩʠ. ʄʠ ʪʘʢʦʞ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʨʽʜʢʝ ʩʝʨʝʜʦʚʠʱʝ MRS, ʦʩʢʽʣʴʢʠ ʚʦʥʦ ʻ ʟʘʛʘʣʴʥʦʚʞʠʚʘʥʠʤ 

ʩʝʨʝʜʦʚʠʱʝʤ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʘʥʪʘʛʦʥʽʩʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʄʂɹ. ɺʩʽ 37 ʰʪʘʤʽʚ 

ʝʥʪʝʨʦʢʦʢʽʚ ʚʠʷʚʠʣʠ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʫ ʜʽʶ ʱʦʜʦ P. aeruginosa, 14 ï ʱʦʜʦ E. 



мос 
 

мос 

 

coli, 5 ï ʱʦʜʦ L. monocytogenes ʽ ʞʦʜʥʠʡ ʰʪʘʤ ʥʝ ʧʨʠʛʥʽʯʫʚʘʚ ʨʽʩʪ S. aureus. 

ʂʨʽʤ ʪʦʛʦ, ʧʨʠ ʨʦʩʪʽ ʚ ʩʝʨʝʜʦʚʠʱʘʭ ɯɯ, ɯɯɯ, IV  ̔MRS ʜʝʷʢʽ ʰʪʘʤʠ ʚʠʷʚʠʣʠ 

ʘʢʪʠʚʥʽʩʪʴ, ʷʢʫ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʠ ʧʨʠ ʧʝʨʚʠʥʥʦʤʫ ʩʢʨʠʥʽʥʛʫ. 

ɹʫʣʦ ʧʨʦʚʝʜʝʥʦ ʢʣʘʩʪʝʨʥʠʡ ʘʥʘʣʽʟ ʩʧʝʢʪʨʽʚ ʘʥʪʘʛʦʥʽʩʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 

ʚʽʜʽʙʨʘʥʠʭ ʰʪʘʤʽʚ ʝʥʪʝʨʦʢʦʢʽʚ (ʨʠʩ. 4.10). ʇʨʠ ʨʦʩʪʽ ʚ 5 ʚʠʢʦʨʠʩʪʘʥʠʭ 

ʩʝʨʝʜʦʚʠʱʘʭ ʜʝʷʢʽ ʰʪʘʤʠ ʤʘʶʪʴ ʦʜʥʘʢʦʚʽ ʩʧʝʢʪʨʠ ʧʨʠʛʥʽʯʝʥʥʷ ʨʦʩʪʫ ʟʘʣʝʞʥʦ 

ʚʽʜ ʩʝʨʝʜʦʚʠʱʘ ʢʫʣʴʪʠʚʫʚʘʥʥʷ, ʯʦʪʠʨʠ ʰʪʘʤʠ ʝʥʪʝʨʦʢʦʢʽʚ ʚʠʷʚʣʷʣʠ ʣʠʰʝ 

ʘʥʪʠ-ʧʩʝʚʜʦʤʦʥʘʜʥʫ ʘʢʪʠʚʥʽʩʪʴ.  

ʂʽʣʴʢʽʩʪʴ ʞʠʪʪʻʟʜʘʪʥʠʭ ʢʣʽʪʠʥ ʰʪʘʤʽʚ ʝʥʪʝʨʦʢʦʢʽʚ ʧʨʠ ʨʦʩʪʽ ʚ 5 

ʩʝʨʝʜʦʚʠʱʘʭ ʥʘʚʝʜʝʥʠʡ ʥʘ ʨʠʩ. 4.11. ʇʨʠ ʨʦʩʪʽ ʚ ʩʝʨʝʜʦʚʠʱʘʭ, ʱʦ ʤʽʩʪʷʪʴ 

ʩʘʭʘʨʦʟʫ ʘʙʦ ʤʝʣʷʩʫ ʷʢ ʜʞʝʨʝʣʦ ʚʫʛʣʝʮʶ, ʙʽʣʴʰʽʩʪʴ ʰʪʘʤʽʚ ʝʥʪʝʨʦʢʦʢʽʚ ʤʘʣʠ 

ʩʧʽʚʩʪʘʚʥʫ ʢʽʣʴʢʽʩʪʴ ʞʠʪʪʻʟʜʘʪʥʠʭ ʢʣʽʪʠʥ.  ɹʽʣʴʰʽʩʪʴ ʰʪʘʤʽʚ ʝʥʪʝʨʦʢʦʢʽʚ 

(54%) ʤʘʣʠ ʚʠʱʠʡ ʧʦʢʘʟʥʠʢ ʂʋʆ/ʤʣ ʧʨʠ ʨʦʩʪʽ ʚ MRS, ʘ 62% ʰʪʘʤʽʚ ʤʘʣʠ 

ʥʘʡʥʠʞʯʠʡ ʧʦʢʘʟʥʠʢ  ʂʋʆ/ʤʣ ʧʨʠ ʨʦʩʪʽ ʚ 2% ʤʝʣʷʩʽ (ʩʝʨʝʜʦʚʠʱʝ IV). 

ɺʽʜʩʫʪʥʽʩʪʴ ʫ ʧʦʞʠʚʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʦʩʥʦʚʥʦʛʦ ʜʞʝʨʝʣʘ ʚʫʛʣʝʚʦʜʽʚ (ʩʘʭʘʨʦʟʠ 

ʘʙʦ ʤʝʣʷʩʠ) ʥʝ ʚʧʣʠʚʘʣʘ ʥʘ ʨʽʩʪ 75% ʰʪʘʤʽʚ. ʇʽʜ ʯʘʩ ʨʦʩʪʫ ʥʘ 2% ʤʝʣʷʩʽ ʣʠʰʝ 

40,5 % ʰʪʘʤʽʚ ʤʘʣʠ ʪʘʢʫ ʩʘʤʫ ʢʽʣʴʢʽʩʪʴ ʞʠʪʪʻʟʜʘʪʥʠʭ ʢʣʽʪʠʥ, ʷʢ ʽ ʧʨʠʥʘʡʤʥʽ 

ʥʘ ʦʜʥʦʤʫ ʟ ʽʥʰʠʭ ʚʠʢʦʨʠʩʪʘʥʠʭ ʩʝʨʝʜʦʚʠʱ, ʟʘ ʚʠʥʷʪʢʦʤ MRS.  ɿʘʛʘʣʦʤ, 

ʧʦʢʘʟʥʠʢ ʂʋʆ/ʤʣ ʚ ʩʝʨʝʜʦʚʠʱʽ ʥʝ ʙʫʚ ʧʦʚËʷʟʘʥʠʡ ʟʽ ʟʜʘʪʥʽʩʪʶ ʜʦ ʧʨʠʛʥʽʯʝʥʥʷ 

ʨʦʩʪʫ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʪʝʩʪ-ʰʪʘʤʫ ʋʇʄ. 
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ʈʠʩ. 4.10. ʉʧʝʢʪʨ ʘʥʪʘʛʦʥʽʩʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʰʪʘʤʽʚ ʝʥʪʝʨʦʢʦʢʽʚ ʧʨʠ ʨʦʩʪʽ ʚ ʨʽʟʥʠʭ ʧʦʞʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ. 
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ʈʠʩ. 4.11. ʂʦʥʮʝʥʪʨʘʮʽʷ ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʢʣʽʪʠʥ ʧʨʠ ʨʦʩʪʽ ʰʪʘʤʽʚ 

ʝʥʪʝʨʦʢʦʢʽʚ ʚ ʨʽʟʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ (ʚ ʢʦʞʥʽʡ ʩʪʨʦʮʽ ʧʦʢʘʟʥʠʢʠ ʟ ʦʜʥʘʢʦʚʠʭ 

ʽʥʜʝʢʩʦʤ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʜʦʩʪʦʚʽʨʥʽ, ʈ>0,05) 

 



моф 
 

 

 

ɸʣʴʪʝʨʥʘʪʠʚʥʠʤ ʤʝʪʦʜʦʤ ʩʢʨʠʥʽʥʛʫ ʙʘʢʪʝʨʽʦʮʠʥʦʛʝʥʥʠʭ ʰʪʘʤʽʚ ʄʂɹ ʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʫ ʧʦʣʽʤʝʨʘʟʥʦʾ-ʣʘʥʮʶʛʦʚʦʾ ʨʝʘʢʮʽʾ ʟ ʧʨʘʡʤʝʨʘʤʠ, 

ʩʧʝʮʠʬʽʯʥʠʤʠ ʜʦ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʚʽʜʦʤʠʭ ʛʝʥʽʚ ʙʘʢʪʝʨʽʦʮʠʥʽʚ. ʉʝʨʝʜ 37 

ʚʽʜʽʙʨʘʥʠʭ ʰʪʘʤʽʚ ʝʥʪʝʨʦʢʦʢʽʚ, ʪʽʣʴʢʠ ʟ 5 ʰʪʘʤʘʤʠ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʧʦʟʠʪʠʚʥʠʡ 

ʨʝʟʫʣʴʪʘʪ ʟ ʧʨʘʡʤʝʨʘʤʠ, ʩʧʝʮʠʬʽʯʥʠʤʠ ʜʦ ʛʝʥʽʚ ʝʥʪʝʨʦʮʠʥʽʚ ɸ, ɺ ʽ ʈ (ʨʠʩ 4.12).  

 

ʈʠʩ. 4.12. ɽʣʝʢʪʨʦʬʦʨʝʛʨʘʤʤʘ ʧʨʦʜʫʢʪʽʚ ʘʤʧʣʽʬʽʢʘʮʽʾ ʟʨʘʟʢʽʚ ɼʅʂ 

ʝʥʪʝʨʦʢʦʢʽʚ ʟ ʧʨʘʡʤʝʨʘʤʠ, ʩʧʝʮʠʬʽʯʥʠʤʠ ʜʦ ʩʪʨʫʢʪʫʨʥʠʭ ʛʝʥʽʚ ʝʥʪʝʨʦʮʠʥʽʚ ɸ, 

ɺ ʽ ʈ. ʄ ï ʤʘʨʢʝʨ ʤʦʣʝʢʫʣʷʨʥʦʾ ʚʘʛʠ; 1 ï ɼʅʂ ʰʪʘʤʫ E. faecalis 58 ʟ 

ʧʨʘʡʤʝʨʘʤʠ ENTɸ1 ʽ ENTɸ2; 2 ï ɼʅʂ ʰʪʘʤʫ E. faecalis 58 ʟ ʧʨʘʡʤʝʨʘʤʠ 

ENTɺ1 ʽ ENTɺ2; 3 ï ɼʅʂ ʰʪʘʤʫ E. faecalis 58 ʟ ʧʨʘʡʤʝʨʘʤʠ ENTʈ1 ʽ ENTʈ2; 

4 ï ɼʅʂ ʰʪʘʤʫ Enterococcus sp.  423 ʟ ʧʨʘʡʤʝʨʘʤʠ ENTɺ1 ʽ ENTɺ2; 5 ï ɼʅʂ 

ʰʪʘʤʫ Enterococcus sp. 423 ʟ ʧʨʘʡʤʝʨʘʤʠ ENTɸ1 ʽ ENTɸ2; 6-8 ï ɼʅʂ ʰʪʘʤʫ 

E. durans 140ɼ ʟ ʧʨʘʡʤʝʨʘʤʠ ENTɸ1 ʽ ENTɸ2, ENTɺ1 ʽ ENTɺ2, ʽ ENTʈ1 ʽ 

ENTʈ2, ʚʽʜʧʦʚʽʜʥʦ (ʧʦʟʠʪʠʚʥʠʡ ʢʦʥʪʨʦʣʴ). 

 

ʉʪʨʫʢʪʫʨʥʽ ʛʝʥʠ ʝʥʪʝʨʦʮʠʥʽʚ ɸ ʽ ʈ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʫ ʰʪʘʤʽʚ E. faecalis 58 

ʽ Enterococcus sp. 226, ʝʥʪʝʨʦʮʠʥʽʚ ɺ ʽ ʈ ï ʫ ʰʪʘʤʫ Enterococcus sp. 423 ʽ 

ʝʥʪʝʨʦʮʠʥʫ ɸ ï ʫ ʰʪʘʤʽʚ E. faecalis 888 ʽ E. durans 248. 

ʂʦʞʥʠʡ ʟ 5 ʰʪʘʤʽʚ ʝʥʪʝʨʦʢʦʢʽʚ, ʫ ʷʢʠʭ ʚʠʷʚʣʝʥʽ ʛʝʥʠ entA, entB ʯʠ entP, 

ʙʫʣʠ ʜʦʩʣʽʜʞʝʥʽ ʥʘ ʥʘʷʚʥʽʩʪʴ ʘʥʪʘʛʦʥʽʩʪʠʯʥʦʾ ʜʽʾ ʱʦʜʦ 37 ʰʪʘʤʽʚ ʝʥʪʝʨʦʢʦʢʽʚ, 

ʚʽʜʽʙʨʘʥʠʭ ʧʽʩʣʷ ʧʝʨʚʠʥʥʦʛʦ ʩʢʨʠʥʽʥʛʫ. 

ʆʪʞʝ, ʰʪʘʤʠ E. faecalis 58, Enterococcus sp. 226 ʽ Enterococcus sp. 423 

ʚʠʷʚʠʣʠ ʘʢʪʠʚʥʽʩʪʴ ʱʦʜʦ 27 ʰʪʘʤʽʚ E. faecalis (ʚʢʣʶʯʘʶʯʠ ʰʪʘʤ E. faecalis 
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888, ʱʦ ʤʽʩʪʠʪʴ ʛʝʥ entA) ʽ 1 ʰʪʘʤʫ E. hirae. ʏʦʪʠʨʠ ʰʪʘʤʠ E. durans, 1 ʰʪʘʤ 

E. faecium ̔  1 ʰʪʘʤ Enterococcus sp. ʚʠʷʚʠʣʠʩʴ ʩʪʽʡʢʠʤʠ ʜʦ ʤʝʪʘʙʦʣʽʪʽʚ ʰʪʘʤʽʚ 

E. faecalis 58, Enterococcus sp. 226 ʽ Enterococcus sp. 423. ʂʨʽʤ ʪʦʛʦ, ʰʪʘʤʠ E. 

faecalis 58, Enterococcus sp. 226 ʽ Enterococcus sp. 423 ʥʝ ʧʨʠʛʥʽʯʫʚʘʣʠ ʨʽʩʪ 

ʦʜʠʥ ʦʜʥʦʛʦ ʪʘ ʙʫʣʠ ʩʪʽʡʢʠʤʠ ʜʦ ʜʽʾ ʚʣʘʩʥʠʭ ʘʥʪʠʤʽʢʨʦʙʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ. ʎʽ 

ʪʨʠ ʰʪʘʤʠ ʙʫʣʠ ʚʽʜʽʙʨʘʥʽ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠʨʦʜʠ ʨʝʯʦʚʠʥ ʟ 

ʘʥʪʠʤʽʢʨʦʙʥʦʶ ʜʽʻʶ.  

ʆʩʥʦʚʥʠʤ ʯʠʥʥʠʢʦʤ ʘʥʪʘʛʦʥʽʟʤʫ ʄʂɹ ʚʚʘʞʘʶʪʴʩʷ ʦʨʛʘʥʽʯʥʽ ʢʠʩʣʦʪʠ. ɿ 

ʤʝʪʦʶ ʚʠʢʣʶʯʝʥʥʷ ʾʭ ʤʦʞʣʠʚʦʛʦ ʚʧʣʠʚʫ ʥʘ ʨʽʩʪ ʪʝʩʪ-ʢʫʣʴʪʫʨ ʨʅ ʙʝʟʢʣʽʪʠʥʥʦʾ 

ʢʫʣʴʪʫʨʘʣʴʥʦʾ ʨʽʜʠʥʠ ʜʦʚʦʜʠʣʠ ʜʦ ʥʝʡʪʨʘʣʴʥʦʛʦ. ʅʝʡʪʨʘʣʽʟʦʚʘʥʽ ʙʝʟʢʣʽʪʠʥʥʽ 

ʩʫʧʝʨʥʘʪʘʥʪʠ ʰʪʘʤʽʚ E. faecalis 58, Enterococcus sp. 226 ʽ Enterococcus sp. 423 

ʥʝ ʚʠʷʚʣʷʣʠ ʘʥʪʘʛʦʥʽʩʪʠʯʥʦʾ ʜʽʾ ʱʦʜʦ ʰʪʘʤʽʚ P. aeruginosa, S. aureus ʯʠ E. coli, 

ʘʣʝ ʘʢʪʠʚʥʽʩʪʴ ʱʦʜʦ ʰʪʘʤʽʚ L. monocytogenes ʽ E. faecalis 888 ʟʙʝʨʽʛʘʣʘʩʴ (ʷʢ ʽ 

ʫ ʜʦʙʦʚʦʾ ʢʫʣʴʪʫʨʠ ʟ ʞʠʚʠʤʠ ʢʣʽʪʠʥʘʤʠ), ʷʢʠʡ ʪʘʢʦʞ ʙʫʚ ʦʙʨʘʥʠʡ ʚ 

ʧʦʜʘʣʴʰʦʤʫ ʷʢ ʪʝʩʪ-ʰʪʘʤ. ɸʥʪʘʛʦʥʽʩʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʥʝʡʪʨʘʣʽʟʦʚʘʥʠʭ 

ʩʫʧʝʨʥʘʪʘʥʪʽʚ ʩʷʛʘʣʘ 51200 AU/ʤʣ ʫ ʚʽʜʥʦʰʝʥʥʽ ʰʪʘʤʫ L. monocytogenes ʽ 

1600-3200 AU/ʤʣ ʫ ʚʽʜʥʦʰʝʥʥʽ ʰʪʘʤʫ E. faecalis 888. 

ɸʥʪʠʙʘʢʪʝʨʽʘʣʴʥʽ ʤʝʪʘʙʦʣʽʪʠ, ʱʦ ʧʨʦʜʫʢʫʶʪʴʩʷ ʰʪʘʤʘʤʠ E. faecalis 58 

Enterococcus sp. 226 ʽ Enterococcus sp. 423 ʻ ʪʝʨʤʦʩʪʘʙʽʣʴʥʠʤʠ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ 

ʚʠʪʨʠʤʫʶʪʴ ʥʘʛʨʽʚʘʥʥʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 100 ÁC ʧʨʦʪʷʛʦʤ 20 ʭʚ ʽ 

ʘʚʪʦʢʣʘʚʫʚʘʥʥʷ ʧʨʠ 121 ÁC ʧʨʦʪʷʛʦʤ 20 ʭʚ, ʭʦʯʘ ʘʢʪʠʚʥʽʩʪʴ ʧʽʩʣʷ 

ʘʚʪʦʢʣʘʚʫʚʘʥʥʷ ʜʝʱʦ ʟʥʠʟʠʣʘʩʴ. ɸʥʪʠʙʘʢʪʝʨʽʘʣʴʥʘ ʘʢʪʠʚʥʽʩʪʴ ʧʦʚʥʽʩʪʶ 

ʟʥʠʢʘʣʘ ʧʽʩʣʷ ʦʙʨʦʙʢʠ  ʙʝʟʢʣʽʪʠʥʥʠʭ ʩʫʧʝʨʥʘʪʘʥʪʽʚ ʧʨʦʪʝʦʣʽʪʠʯʥʠʤʠ 

ʬʝʨʤʝʥʪʘʤʠ - ʧʨʦʪʝʾʥʘʟʦʶ ʂ, ʪʨʠʧʩʠʥʦʤ, ʧʝʧʩʠʥʦʤ ʽ ʧʘʥʢʨʝʘʪʠʥʦʤ. ʃʽʧʘʟʘ ʽ 

Ŭ-ʘʤʽʣʘʟʘ ʥʝ ʚʧʣʠʚʘʣʠ ʥʘ ʧʨʦʷʚ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʦʾ ʜʽʾ (ʪʘʙʣ. 4.4). 

 

 



мпм 
 

 

 

ʊʘʙʣʠʮʷ 4.4 ï ɺʧʣʠʚ ʥʝʡʪʨʘʣʽʟʘʮʽʾ, ʪʝʤʧʝʨʘʪʫʨʥʦʾ ʪʘ ʬʝʨʤʝʥʪʥʦʾ 

ʦʙʨʦʙʢʠ ʙʝʟʢʣʽʪʠʥʥʠʭ ʩʫʧʝʨʥʘʪʘʥʪʽʚ ʥʘ ʾʭ ʘʥʪʘʛʦʥʽʩʪʠʯʥʫ ʜʽʶ 

  

ʆʪʞʝ, ʟʘ ʜʘʥʠʤʠ ʜʦʩʣʽʜʞʝʥʴ ʥʘʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʝʪʘʙʦʣʽʪʠ ʟ 

ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʦʶ ʘʢʪʠʚʥʽʩʪʶ ʤʘʶʪʴ ʙʽʣʢʦʚʫ ʧʨʠʨʦʜʫ. ɼʣʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ 

ʮʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʤʠ ʧʨʦʚʝʜʝʥʦ ʚʠʜʽʣʝʥʥʷ ʙʽʣʢʦʚʠʭ ʬʨʘʢʮʽʡ ʟ ʢʫʣʴʪʫʨʘʣʴʥʦʾ 

ʨʽʜʠʥʠ ʜʦʙʦʚʠʭ ʢʫʣʴʪʫʨ ʪʨʴʦʭ ʚʽʜʽʙʨʘʥʠʭ ʰʪʘʤʽʚ ʝʥʪʝʨʦʢʦʢʽʚ. ʈʦʟʤʽʨ ʟʦʥ 

ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ ʙʽʣʢʦʚʠʭ ʬʨʘʢʮʽʡ ʢʫʣʴʪʫʨʘʣʴʥʦʾ ʨʽʜʠʥʠ, ʱʦ ʙʫʣʠ ʦʪʨʠʤʘʥʽ 

ʧʨʝʮʠʧʽʪʘʮʽʻʶ ʩʫʣʴʬʘʪʦʤ ʘʤʦʥʽʶ, ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ. 4.13.  

ʆʙʨʦʙʢʘ ɿʦʥʠ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ, ʤʤ 

E. faecalis 58 Enterococcus sp. 

423 

Enterococcus sp. 

226 
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ʂʦʥʪʨʦʣʴ, pH 3,7Ñ0,1 18,3Ñ0,3 17,0Ñ0,0 18,7Ñ0,3 15,3Ñ0,3 18,3Ñ0,7 16,7Ñ0,3 

ʅʝʡʪʨʘʣʽʟʦʚʘʥʘ 

ʢʫʣʴʪʫʨʘʣʴʥʘ ʨʽʜʠʥʘ  

 (pH 6,5Ñ0,1) 

 

17,7Ñ0,7 

 

16,3Ñ0,3 

 

18,3Ñ0,3 

 

15,0Ñ0,0 

 

17,7Ñ0,3 

 

15,7Ñ0,3 

100Á C 10 ʭʚ 17,7Ñ0,7 16,7Ñ0,3 18,0Ñ0,6 15,7Ñ0,3 18,0Ñ0,6 15,3Ñ0,3 

100Á C 20 ʭʚ 18,0Ñ0,6 16,3Ñ0,3 18,0Ñ0,6 16,0Ñ0,6 17,7Ñ0,3 15,7Ñ0,3 

121Á C 15 ʭʚ 13,3Ñ0,3 11,7Ñ0,3 13,3Ñ0,7 12,3Ñ0,3 13,7Ñ0,3 11,7Ñ0,3 

ʇʨʦʪʝʾʥʘʟʘ K 0 0 0 0 0 0 

ʊʨʠʧʩʠʥ 0 0 0 0 0 0 

Ŭ-ʭʽʤʦʪʨʠʧʩʠʥ 0 0 0 0 0 0 

ʇʝʧʩʠʥ 0 0 0 0 0 0 

Ŭ-ʘʤʽʣʘʟʘ 18,0Ñ0,6 15,7Ñ0,3 18,0Ñ0,6 15,3Ñ0,3 17,3Ñ0,3 15,7Ñ0,3 

ʃʽʧʘʟʘ 17,3Ñ0,3 16,0Ñ0,6 18,0Ñ0,6 15,7Ñ0,3 18,0Ñ0,6 15,3Ñ0,3 



мпн 
 

 

 

 

ʈʠʩ. 4.13. ɸʥʪʘʛʦʥʽʩʪʠʯʥʘ ʜʽʷ ʙʽʣʢʦʚʠʭ ʬʨʘʢʮʽʡ, ʦʪʨʠʤʘʥʠʭ ʟ 

ʙʝʟʢʣʽʪʠʥʥʠʭ ʩʫʧʝʨʥʘʪʘʥʪʽʚ ʰʪʘʤʽʚ ʝʥʪʝʨʦʢʦʢʽʚ ʰʣʷʭʦʤ ʚʠʩʦʣʶʚʘʥʥʷ 

ʩʫʣʴʬʘʪʦʤ ʘʤʦʥʽʶ 

ɸʥʪʘʛʦʥʽʩʪʠʯʥʘ ʜʽʷ ʙʽʣʢʦʚʠʭ ʬʨʘʢʮʽʡ ʫ ʚʽʜʥʦʰʝʥʥʽ ʰʪʘʤʫ E. faecalis 888 

ʧʽʜʚʠʱʫʚʘʣʘʩʴ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʢʦʥʮʝʥʪʨʘʮʽʾ ʩʫʣʴʬʘʪʫ ʘʤʦʥʽʶ ʜʦ 40-60%. ɺ ʪʦʡ 

ʞʝ ʯʘʩ, ʘʥʪʘʛʦʥʽʩʪʠʯʥʘ ʜʽʷ ʫ ʚʽʜʥʦʰʝʥʥʽ L. monocytogenes ʙʫʣʘ ʩʠʣʴʥʽʰʦʶ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʰʪʘʤʦʤ E. faecalis 888 ʽ ʜʦʩʷʛʘʣʘ ʩʚʦʛʦ ʤʘʢʩʠʤʫʤʫ ʚʞʝ ʧʨʠ 20-

40% ʩʫʣʴʬʘʪʫ ʘʤʦʥʽʶ ʽ ʟʥʘʯʥʦ ʥʝ ʟʤʽʥʶʚʘʣʘʩʴ ʜʦ 80 % ʥʘʩʠʯʝʥʥʷ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʰʪʘʤʠ E. faecalis 58, Enterococcus sp. 423 ʽ Enterococcus 

sp. 226 ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʢʘʥʜʠʜʘʪʘʤʠ ʜʣʷ ʧʨʘʢʪʠʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢ 

ʧʨʦʜʫʮʝʥʪʽʚ ʙʘʢʪʝʨʽʦʮʠʥʽʚ ʟ ʘʥʪʘʛʦʥʽʩʪʠʯʥʦʶ ʘʢʪʠʚʥʽʩʪʶ ʱʦʜʦ L. 

monocytogenes. ʄʝʣʷʩʘ ʪʘ ʢʫʢʫʨʫʜʟʷʥʠʡ ʝʢʩʪʨʘʢʪ ʷʢ ʜʞʝʨʝʣʦ ʚʫʛʣʝʮʶ ʪʘ ʘʟʦʪʫ 

ʤʦʞʝ ʟʥʘʯʥʦ ʟʥʠʟʠʪʠ ʚʘʨʪʽʩʪʴ ʧʨʦʤʠʩʣʦʚʦʛʦ ʦʪʨʠʤʘʥʥʷ ʙʘʢʪʝʨʽʦʮʠʥʫ.  

 

4.2. ɽʢʟʦʧʦʣʽʩʘʭʘʨʠʜʠ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ ʪʘ ʾʭ ʙʽʦʣʦʛʽʯʥʘ 

ʘʢʪʠʚʥʽʩʪʴ  

 

ʉʝʨʝʜ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ 

ʚʘʞʣʠʚʝ ʤʽʩʮʝ ʟʘʡʤʘʶʪʴ ʝʢʟʦʧʦʣʽʩʘʭʘʨʠʜʠ. ʎʽ ʙʽʦʧʦʣʽʤʝʨʠ ʤʘʶʪʴ ʚʘʞʣʠʚʝ 



мпо 
 

 

 

ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʽ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʭʘʨʯʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʷʢ 

ʟʛʫʱʫʚʘʯʽ ʪʘ ʩʪʘʙʽʣʽʟʘʪʦʨʠ ʜʣʷ ʥʘʜʘʥʥʷ ʚôʷʟʢʦʩʪʽ ʪʘ ʱʽʣʴʥʦʩʪʽ ʢʠʩʣʦʤʦʣʦʯʥʠʤ 

ʧʨʦʜʫʢʪʘʤ, ʘ ʪʘʢʦʞ ʚ ʢʦʩʤʝʪʦʣʦʛʽʯʥʽʡ ʪʘ ʬʘʨʤʘʮʝʚʪʠʯʥʽʡ ʩʬʝʨʘʭ [24]. 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ɽʇʉ ʧʨʠʚʝʨʪʘʶʪʴ ʫʚʘʛʫ ʟ ʪʦʯʢʠ ʟʦʨʫ ʾʭ ʨʦʣʽ ʫ ʧʨʦʷʚʽ 

ʧʨʦʙʽʦʪʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ.  ɹʫʣʦ ʚʠʷʚʣʝʥʦ 

ʘʥʪʠʙʽʦʧʣʽʚʢʦʚʫ, ʘʥʪʠʤʽʢʨʦʙʥʫ, ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ, ʘ ʪʘʢʦʞ ʧʨʦʪʠʚʽʨʫʩʥʫ, 

ʧʨʦʪʠʧʫʭʣʠʥʥʫ ʪʘ ʽʤʫʥʦʤʦʜʫʣʶʶʯʫ ʘʢʪʠʚʥʦʩʪʽ ɽʇʉ ʄʂɹ [30, 229, 240, 513]. 

ɽʢʟʦʧʦʣʽʩʘʭʘʨʠʜʠ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ ʨʽʟʥʷʪʴʩʷ ʟʘ ʩʚʦʻʶ ʩʪʨʫʢʪʫʨʦʶ, 

ʷʢʘ ʤʦʞʝ ʦʙʫʤʦʚʣʶʚʘʪʠ ʾʭ ʩʧʝʢʪʨ ʘʢʪʠʚʥʦʩʪʽ [526]. ʊʦʤʫ ʧʦʰʫʢ ʥʦʚʠʭ 

ʧʨʦʜʫʮʝʥʪʽʚ ɽʇʉ ʟ ʧʽʜʚʠʱʝʥʦʶ ʙʽʦʣʦʛʽʯʥʦʶ ʜʽʻʶ ʻ ʚʢʨʘʡ ʘʢʪʫʘʣʴʥʠʤ. 

 

4.2.1. ʉʢʨʠʥʽʥʛ ʰʪʘʤʽʚ-ʧʨʦʜʫʮʝʥʪʽʚ ʝʢʟʦʧʦʣʽʩʘʭʘʨʠʜʽʚ  

ɺ ʣʽʪʝʨʘʪʫʨʽ ʦʧʠʩʘʥʦ ʜʝʢʽʣʴʢʘ ʤʝʪʦʜʽʚ ʩʢʨʠʥʽʥʛʫ ʰʪʘʤʽʚ ʄʂɹ, ʱʦ 

ʧʨʦʜʫʢʫʶʪʴ ʝʢʟʦʧʦʣʽʩʘʭʘʨʠʜʠ.  ʅʘʡʙʽʣʴʰ ʫʥʽʚʝʨʩʘʣʴʥʠʤ ʻ ʤʝʪʦʜ ʚʽʟʫʘʣʴʥʦʾ 

ʦʮʽʥʢʠ ʢʦʥʩʠʩʪʝʥʮʽʾ ʢʦʣʦʥʽʡ ʙʘʢʪʝʨʽʡ (ʩʣʠʟʦʚʽ ʯʠ ʚôʷʟʢʽ.) ʥʘ ʧʦʚʝʨʭʥʽ 

ʘʛʘʨʠʟʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɼʘʥʠʡ ʧʽʜʭʽʜ ʻ ʥʘʡʙʽʣʴʰ ʧʨʠʜʘʪʥʠʤ ʜʣʷ 

ʧʝʨʚʠʥʥʦʛʦ ʩʢʨʠʥʽʥʛʫ [424].  

ʇʨʠ ʨʦʩʪʽ ʥʘ ʧʦʚʝʨʭʥʽ ʘʛʘʨʠʟʦʚʘʥʠʭ ʩʝʨʝʜʦʚʠʱ ʟ ʨʽʟʥʠʤʠ ʜʞʝʨʝʣʘʤʠ 

ʚʫʛʣʝʚʦʜʽʚ, ʟʜʘʪʥʽʩʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ɽʇʉ ʚʠʷʚʠʣʠ 25% (88 ʟ 351) ʜʦʩʣʽʜʞʝʥʠʭ 

ʰʪʘʤʽʚ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ, ʷʢʽ ʫʪʚʦʨʶʚʘʣʠ ʩʣʠʟʦʚʽ ʯʠ ʚôʷʟʢʽ ʢʦʣʦʥʽʾ. 

ʉʝʨʝʜ ʥʠʭ, ʥʘ ʩʝʨʝʜʦʚʠʱʽ MRS ʟ ʩʘʭʘʨʦʟʦʶ ɽʇʉ ʧʨʦʜʫʢʫʚʘʣʠ 81,8% ʰʪʘʤʽʚ, 

ʟ ʛʣʶʢʦʟʦʶ ï 21,5%, ʟ ʬʨʫʢʪʦʟʦʶ ʽ ʣʘʢʪʦʟʦʶ ï 7,9% ʽ 1,1% ʚʽʜʧʦʚʽʜʥʦ.  

ʅʘʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʄʂɹ ʟʘʣʝʞʥʦ ʚʽʜ ʜʞʝʨʝʣʘ ʚʠʜʽʣʝʥʥʷ 

ʧʦʢʘʟʘʣʠ, ʱʦ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʰʪʘʤʽʚ, ʱʦ ʧʨʦʜʫʢʫʶʪʴ ɽʇʉ, ʚʠʷʚʣʝʥʦ 

ʩʝʨʝʜ ʽʟʦʣʷʪʽʚ ʟ ʢʚʘʰʝʥʠʭ ʷʙʣʫʢ (71,6% ʰʪʘʤʽʚ). ʇʨʠʯʦʤʫ ɽʇʉ ʧʨʦʜʫʢʫʚʘʣʠʩʴ 

ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʥʘ ʚʩʽʭ ʚʠʢʦʨʠʩʪʘʥʠʭ ʚ ʨʦʙʦʪʽ ʩʝʨʝʜʦʚʠʱʘʭ ʟ ʨʽʟʥʠʤʠ 

ʚʫʛʣʝʚʦʜʘʤʠ. ʅʘʡʤʝʥʰʘ ʢʽʣʴʢʽʩʪʴ ʧʨʦʜʫʮʝʥʪʽʚ ɽʇʉ ʚʠʷʚʣʝʥʘ ʩʝʨʝʜ ʽʟʦʣʷʪʽʚ ʟ 

ʢʚʘʰʝʥʦʾ ʩʝʣʝʨʠ (2,8% ʰʪʘʤʽʚ) (ʨʠʩ. 4.14).  
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ʈʠʩ. 4.14. ʏʘʩʪʦʪʘ ʚʠʜʽʣʝʥʥʷ ʰʪʘʤʽʚ ʄʂɹ, ʱʦ ʧʨʦʜʫʢʫʶʪʴ 

ʝʢʟʦʧʦʣʽʩʘʭʘʨʠʜʠ, ʟʘʣʝʞʥʦ ʚʽʜ ʜʞʝʨʝʣʘ ʚʠʜʽʣʝʥʥʷ ʽ ʚʫʛʣʝʚʦʜʫ ʚ ʩʝʨʝʜʦʚʠʱʽ.  

ʇʨʦʜʫʢʮʽʷ ɽʇʉ ʥʘ ʩʝʨʝʜʦʚʠʱʘʭ ʟ ʨʽʟʥʠʤʠ ʚʫʛʣʝʚʦʜʘʤʠ ʟʘʣʝʞʘʣʘ ʚʽʜ 

ʨʦʜʦʚʦʾ ʥʘʣʝʞʥʦʩʪʽ. ʅʘ ʩʝʨʝʜʦʚʠʱʽ MRS ʟ ʩʘʭʘʨʦʟʦʶ ɽʇʉ ʩʠʥʪʝʟʫʚʘʣʠ ʚʩʽ 

ʰʪʘʤʠ ʣʝʡʢʦʥʦʩʪʦʢʽʚ ʽ 93% ʧʝʜʽʦʢʦʢʽʚ, ʪʦʜʽ ʷʢ ʣʘʢʪʦʙʘʮʠʣʠ  ï ʪʽʣʴʢʠ 37,5 %. 

ʐʪʘʤʠ ʨʦʜʫ Lactobacillus ʧʨʦʜʫʢʫʚʘʣʠ ɽʇʉ ʧʨʠ ʨʦʩʪʽ ʥʘ ʩʝʨʝʜʦʚʠʱʘʭ MRS ʟ 

ʛʣʶʢʦʟʦʶ, ʬʨʫʢʪʦʟʦʶ ʯʠ ʣʘʢʪʦʟʦʶ. ʊʨʠʥʘʜʮʷʪʴ ʰʪʘʤʽʚ ʄʂɹ ʧʨʦʜʫʢʫʚʘʣʠ 

ɽʇʉ ʧʨʠ ʨʦʩʪʽ ʥʘ ʩʝʨʝʜʦʚʠʱʘʭ ʟ ʨʽʟʥʠʤʠ ʮʫʢʨʘʤʠ ʽ ʩʝʨʝʜ ʥʠʭ ʧʝʨʝʚʘʞʘʣʠ 

ʣʘʢʪʦʙʘʮʠʣʠ (ʨʠʩ. 4.15). ʊʘʢ, ʰʪʘʤ Lactobacillus sp. 19ʷ, ʽʟʦʣʴʦʚʘʥʠʡ ʟ 

ʢʚʘʰʝʥʠʭ ʷʙʣʫʢ, ʧʨʦʜʫʢʫʚʘʚ ɽʇʉ ʥʘ ʩʝʨʝʜʦʚʠʱʘʭ ʟ ʩʘʭʘʨʦʟʦʶ, ʛʣʶʢʦʟʦʶ ʽ 

ʣʘʢʪʦʟʦʶ. ʅʘʡʯʘʩʪʽʰʝ ʣʘʢʪʦʙʘʮʠʣʠ ʧʨʦʜʫʢʫʚʘʣʠ ɽʇʉ ʥʘ MRS ʟ ʛʣʶʢʦʟʦʶ  ʽ ʟ 

ʬʨʫʢʪʦʟʦʶ (ʽʟʦʣʷʪʠ ʟ ʢʚʘʰʝʥʠʭ ʷʙʣʫʢ Lactobacillus sp. 13ʷ, 25ʷ, 49ʷ, 53ʷ, 55ʷ, 

63ʷ ). ʐʪʘʤʠ L. mesenteroides, 7ʢ, 9ʢ, 12 ʢ, 13 ʢ, Lactobacillus sp. 19ʷ ʽ 13ʙ 

ʧʨʦʜʫʢʫʚʘʣʠ ɽʇʉ ʧʨʠ ʨʦʩʪʽ ʥʘ ʩʝʨʝʜʦʚʠʱʘʭ ʟ ʩʘʭʘʨʦʟʦʶ ʯʠ ʛʣʶʢʦʟʦʶ. 



мпр 
 

 

 

 

ʈʠʩ. 4.15. ʇʨʦʜʫʢʮʽʷ ʝʢʟʦʧʦʣʽʩʘʭʘʨʠʜʽʚ ʰʪʘʤʘʤʠ ʨʦʜʽʚ Lactobacillus, 

Leuconostoc ʽ Pediococcus ʥʘ ʩʝʨʝʜʦʚʠʱʘʭ  MRS ʟ ʨʽʟʥʠʤʠ ʚʫʛʣʝʚʦʜʘʤʠ.  

ʂʽʣʴʢʽʩʪʴ ʝʢʟʦʧʦʣʽʩʘʭʘʨʠʜʽʚ, ʱʦ ʧʨʦʜʫʢʫʶʪʴ ʄʂɹ, ʚʘʨʽʶʚʘʣʘ ʚ ʰʠʨʦʢʠʭ 

ʤʝʞʘʭ ʽ ʟʘʣʝʞʘʣʘ ʷʢ ʚʽʜ ʨʦʜʦʚʦʾ ʥʘʣʝʞʥʦʩʪʽ, ʪʘʢ ʽ ʚʽʜ ʜʞʝʨʝʣʘ ʚʫʛʣʝʚʦʜʫ (ʨʠʩ. 

4.16). ʅʘ ʩʝʨʝʜʦʚʠʱʽ ʟ ʩʘʭʘʨʦʟʦʶ ʥʘʡʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ɽʇʉ ʩʠʥʪʝʟʫʚʘʣʠ ʰʪʘʤʠ 

ʨʦʜʫ Leuconostoc (0,40-18,00 ʛ/ʣ), ʪʦʜʽ ʷʢ ʧʨʝʜʩʪʘʚʥʠʢʠ ʨʦʜʽʚ Lactobacillus ʽ 

Pediococcus  -  0,35-9,40 ʽ  0,15-2,75 ʛ/ʣ ʚʽʜʧʦʚʽʜʥʦ (ʨʠʩ. 4.16ɻ).  ʅʘ 

ʩʝʨʝʜʦʚʠʱʘʭ ʟ ʛʣʶʢʦʟʦʶ ʽ ʬʨʫʢʪʦʟʦʶ ʢʽʣʴʢʽʩʪʴ ɽʇʉ, ʱʦ ʧʨʦʜʫʢʫʚʘʣʠ ʰʪʘʤʠ 

ʨʦʜʫ Lactobacillus, ʙʫʣʘ ʥʘ ʧʦʨʷʜʦʢ ʥʠʞʯʦʶ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʩʝʨʝʜʦʚʠʱʝʤ ʟ 

ʩʘʭʘʨʦʟʦʶ ʽ ʩʢʣʘʜʘʣʘ 0,15 - 0,55 ʛ/ʣ ʽ 0,15 - 0,90 ʛ/ʣ ʚʽʜʧʦʚʽʜʥʦ. ʐʪʘʤ ʨʦʜʫ 

Lactobacillus ʧʨʠ ʨʦʩʪʽ ʥʘ ʩʝʨʝʜʦʚʠʱʘʭ ʟ ʨʽʟʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʚʫʛʣʝʚʦʜʽʚ 

ʧʨʦʜʫʢʫʚʘʣʠ ʩʧʽʚʩʪʘʚʥʫ ʢʽʣʴʢʽʩʪʴ ʝʢʟʦʧʦʣʽʩʘʭʘʨʠʜʽʚ. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʰʪʘʤʠ 

Leuconostoc spp. ʥʘ ʩʝʨʝʜʦʚʠʱʽ ʟ ʩʘʭʘʨʦʟʦʶ ʧʨʦʜʫʢʫʚʘʣʠ ɽʇʉ ʫ ʢʽʣʴʢʦʩʪʽ 3,7-

6,3 ʛ/ʣ, ʘ ʥʘ ʩʝʨʝʜʦʚʠʱʽ ʟ ʛʣʶʢʦʟʦʶ ʣʠʰʝ 0,5 ʛ/ʣ. 
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ʈʠʩ. 4.16. ʈʦʟʧʦʜʽʣ ʰʪʘʤʽʚ ʄʂɹ ʟʘ ʢʽʣʴʢʽʩʪʶ ʝʢʟʦʧʦʣʽʩʘʭʘʨʠʜʽʚ, ʱʦ 

ʧʨʦʜʫʢʫʶʪʴʩʷ ʥʘ ʩʝʨʝʜʦʚʠʱʽ  MRS ʟ ʩʘʭʘʨʦʟʦʶ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʜʘʪʥʽʩʪʴ ʜʦ ʧʨʦʜʫʢʮʽʾ ɽʇʉ ʟʘʣʝʞʘʣʘ ʚʽʜ ʜʞʝʨʝʣʘ 

ʚʠʜʽʣʝʥʥʷ ʽ ʪʘʢʩʦʥʦʤʽʯʥʦʛʦ ʧʦʣʦʞʝʥʥʷ ʄʂɹ. ʅʘʡʯʘʩʪʽʰʝ ʧʨʦʜʫʮʝʥʪʠ ɽʇʉ 

ʚʠʜʽʣʷʣʠ ʟ ʢʚʘʰʝʥʠʭ ʷʙʣʫʢ ʽ ʙʫʣʠ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʨʦʜʽʚ Leuconostoc ʽ 

Pediococcus. ʇʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʙʘʢʪʝʨʽʡ ʧʨʦʜʫʢʫʚʘʣʠ ɽʇʉ ʧʨʠ ʨʦʩʪʽ ʥʘ 

ʩʝʨʝʜʦʚʠʱʽ ʟ ʩʘʭʘʨʦʟʦʶ ʫ ʢʽʣʴʢʦʩʪʷʭ 1-18 ʛ/ʣ.  

 

4.2.2. ʌʽʟʠʢʦ-ʭʽʤʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ɽʇʉ 

ɼʣʷ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘʤʠ ʙʫʣʠ ʚʽʜʽʙʨʘʥʽ 25 ʰʪʘʤʽʚ ʄʂɹ (L. 

mesenteroides ï 19 ʰʪʘʤʽʚ, Leuconostoc sp. ï 1 ʰʪʘʤ, Pediococcus sp. ï 1 ʰʪʘʤ, 

Lactobacillus sp. ï 4 ʰʪʘʤʠ), ʷʢʽ ʧʨʦʜʫʢʫʚʘʣʠ ɽʇʉ ʫ ʢʽʣʴʢʦʩʪʽ 0,5-18,0 ʛ/ʣ ʧʨʠ 

ʨʦʩʪʽ ʚ MRS ʙʫʣʴʡʦʥʽ, ʱʦ ʤʽʩʪʠʚ 5% ʩʘʭʘʨʦʟʠ. ɽʇʉ ʚʠʜʽʣʷʣʠ ʦʩʘʜʞʝʥʥʷʤ 
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ʝʪʘʥʦʣʦʤ. ʋʌ-ʩʧʝʢʪʨʠ ʧʦʛʣʠʥʘʥʥʷ ʦʯʠʱʝʥʠʭ ɽʇʉ ʥʝ ʤʘʣʠ ʭʘʨʘʢʪʝʨʥʠʭ ʧʽʢʽʚ 

ʧʨʠ 260 ʽ 280 ʥʤ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʙʽʣʢʘ ʘʙʦ ʥʫʢʣʝʾʥʦʚʦʾ ʢʠʩʣʦʪʠ. 

ʍʨʦʤʘʪʦʛʨʘʤʠ ɽʇʉ ʧʦʢʘʟʘʣʠ ʦʜʠʥ ʩʠʤʝʪʨʠʯʥʠʡ ʧʽʢ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ 

ʛʦʤʦʛʝʥʥʽʩʪʴ ʚʠʜʽʣʝʥʠʭ ɽʇʉ (ʨʠʩ. 4.17ɸ).  

 

 

ʈʠʩ. 4.17. ʇʨʦʬʽʣʴ ʝʣʶʮʽʾ ɽʇʉ ʥʘ ʉʝʬʘʜʝʢʩ G-75 ʪʘ ʢʘʣʽʙʨʫʚʘʣʴʥʘ ʢʨʠʚʘ 

ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʦʣʝʢʫʣʷʨʥʦʾ ʤʘʩʠ 

ʈʦʟʨʘʭʫʥʢʦʚʽ ʤʦʣʝʢʫʣʷʨʥʽ ʤʘʩʠ ɽʇʉ ʩʪʘʥʦʚʠʣʠ 37,5 ï 50 ʢɼʘ ʟʛʽʜʥʦ ʟ 

ʢʘʣʽʙʨʫʚʘʣʴʥʦʶ ʢʨʠʚʦʶ (ʨʠʩ. 4.17ɹ). ɿʘ ʜʘʥʠʤʠ ʘʥʘʣʽʟʫ ʤʦʥʦʩʘʭʘʨʠʜʥʦʛʦ 

ʩʢʣʘʜʫ ɽʇʉ ʤʽʩʪʷʪʴ ʚ ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʧʝʨʝʚʘʞʥʦ ʛʣʶʢʦʟʫ (ʪʘʙʣ. 4.5). 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʽʥʬʨʘʯʝʨʚʦʥʠʭ (ɯʏ) ʩʧʝʢʪʨʽʚ ɽʇʉ ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ 

ʦʩʥʦʚʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʛʨʫʧʠ (ʨʠʩ 4.18). ɯʥʪʝʥʩʠʚʥʘ ʰʠʨʦʢʘ ʩʤʫʛʘ ʧʦʛʣʠʥʘʥʥʷ 

ʚ ʦʙʣʘʩʪʽ n ~ 3357 ʩʤī1 ʦʙʫʤʦʚʣʝʥʘ ʚʘʣʝʥʪʥʠʤʠ ʢʦʣʠʚʘʥʥʷʤʠ O-H ʟʚôʷʟʢʽʚ, ʘ 

ʚʫʟʴʢʘ ʩʤʫʛʘ ʚ ʦʙʣʘʩʪʽ 1640 ʩʤ-1 -ʜʝʬʦʨʤʘʮʽʡʥʠʤʠ. ʎʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ 
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ʥʘʷʚʥʽʩʪʴ ʛʽʜʨʦʢʩʠʣʴʥʠʭ ʛʨʫʧ ʽ ʧʦʣʽʩʘʭʘʨʠʜʥʫ ʧʨʠʨʦʜʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʽʚ 

[481]. 

ʊʘʙʣʠʮʷ 4.5 ï ʄʦʣʝʢʫʣʷʨʥʘ ʤʘʩʘ ʪʘ ʤʦʥʦʩʘʭʘʨʠʜʥʠʡ ʩʢʣʘʜ ɽʇ 
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ɽʇʉ-3ʢ  47,3 - 3,64 5,38 85,85 5,13 

ɽʇʉ-45ʩ  39,5 - - 3,62 88,91 7,47 

ɽʇʉ-2ʪʩ 47,3 - - 2,22 88,58 9,20 

ɽʇʉ-17ʢ  46,8 - - 2,25 97,75 - 

ɽʇʉ-26ʷ  50,0 - - 1,84 90,25 7,91 

ɽʇʉ-20ʢ  49,8 - - 3,46 90,95 5,59 

ɽʇʉ-2ʷ  41,1 - - 3,39 91,48 5,13 

ɽʇʉ-2ʢ  39,5 - - 2,72 93,06 4,22 

ɽʇʉ-50ʩ  41,1 - - 2,89 93,33 3,78 

ɽʇʉ-18ʢ  41,8 - - 6,24 93,76 - 

ɽʇʉ-18ʷ 50,0 2,25 - 2,08 93,93 1,74 

ɽʇʉ-17ʷ  44,9 - - 3,17 93,96 2,87 

ɽʇʉ-27ʷ  41,1 - - 2,79 94,74 2,47 

ɽʇʉ-8ʢ  41,8 - - 3,28 94,80 1,92 

ɽʇʉ-7ʢ  38,5 - - 3,96 96,04 - 

ɽʇʉ-15ʷ  42,6 - - 2,66 95,31 2,03 

ɽʇʉ-4ʷ  46,8 - - 2,58 95,48 1,94 

ɽʇʉ-19ʢ  41,8 - - 2,15 95,50 2,21 

ɽʇʉ-23ʷ  47,3 - - 2,29 95,67 2,04 

ɽʇʉ-35ʷ  41,8 - - 3,18 96,82 - 

ɽʇʉ-43ʷ  46,8 3,38 - - 89,16 7,46 

ɽʇʉ-15ʢ  37,5 - - - 96,85 3,15 

ɽʇʉ-6ʢ  50,0 - - - 100,0 - 

ɽʇʉ-59ʷ  47,3 - - - 97,10 2,90 

ɽʇʉ-6ʷ  42,6 - - - 96,70 3,30 
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ʈʠʩ. 4.18. ɯʏ ʩʧʝʢʪʨʠ ʟʨʘʟʢʽʚ ɽʇʉ 
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ʉʤʫʛʠ ʧʦʛʣʠʥʘʥʥʷ ʚ ʜʽʘʧʘʟʦʥʽ ʯʘʩʪʦʪ n ~ 3050-2750 cʤ-1 ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ 

ʜʦ ʚʘʣʝʥʪʥʠʭ CH ʽ CH2 ʢʦʣʠʚʘʥʴ [361], ʘ ʩʤʫʛʠ ʟ ʯʘʩʪʦʪʘʤʠ n ~ 1420 ̔  1344 cʤ-

1 ï ʜʦ ʜʝʬʦʨʤʘʮʽʡʥʠʭ. [486]. ʉʤʫʛʘ ʧʦʛʣʠʥʘʥʥʷ ʚ ʦʙʣʘʩʪʽ n ~ 1271 ʩʤ-1 ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʧʨʠʩʫʪʥʽʩʪʴ ʧʽʨʘʥʦʟʥʦʾ ʬʦʨʤʠ ʟʘʣʠʰʢʫ ʛʣʽʢʦʟʠʜʫ [107]. Cʤʫʛʠ ʧʦʛʣʠʥʘʥʥʷ 

ʚ ʜʽʘʧʘʟʦʥʽ ʯʘʩʪʦʪ n ~ 1200 ï1000 ʩʤī1 ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʢʦʣʠʚʘʥʥʷ CïO ʽ CïOï

C ʟʚôʷʟʢʽʚ. ʎʝ ʧʽʜʪʚʝʨʜʞʫʻ ʧʨʦ ʥʘʣʝʞʥʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʽʚ ʜʦ 

ʧʦʣʽʩʘʭʘʨʠʜʽʚ [371]. ʇʽʢ ʟ ʯʘʩʪʦʪʦʶ n ~ 1156 ʩʤī1 ̒  ʭʘʨʘʢʪʝʨʥʠʤ ʜʣʷ ʚʘʣʝʥʪʥʠʭ 

ʢʦʣʠʚʘʥʴ C-O-C ʛʣʽʢʦʟʠʜʥʦʛʦ ʟʚ'ʷʟʢʫ [407]. ʉʤʫʛʘ ʧʦʛʣʠʥʘʥʥʷ ʚ ʦʙʣʘʩʪʽ n ~ 

1107 ʩʤī1 ʚʽʜʧʦʚʽʜʘʻ ʢʦʣʠʚʘʥʥʶ C-O ʟʚ'ʷʟʢʫ ʉ4 ʘʪʦʤʫ ɼ-ʛʣʶʢʦʟʠ [407]. ʉʤʫʛʘ 

ʟ ʯʘʩʪʦʪʦʶ n ~ 1080 ʩʤī1 ʦʙʫʤʦʚʣʝʥʘ cʫʧʝʨʧʦʟʠʮʽʻ ʁʩʤʫʛ ʚʘʣʝʥʪʥʠʭ ʢʦʣʠʚʘʥʴ 

(C6-O6H) ʟ ʜʝʬʦʨʤʘʮʽʡʥʠʤʠ ʢʦʣʠʚʘʥʥʷʤʠ C-4-C-5 [379].  ʉʤʫʛʘ ʚ ʦʙʣʘʩʪʽ 1014 

ʩʤī1 ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ Ŭ-(1Ÿ6) ʛʣʽʢʦʟʠʜʥʦʛʦ ʟʚ'ʷʟʢʫ ʽ  ʚʽʜʦʙʨʘʞʘʻ 

ʛʥʫʯʢʽʩʪʴ ʣʘʥʮʶʛʘ ʥʘʚʢʦʣʦ ʥʴʦʛʦ [407]. ʉʤʫʛʘ ʧʦʛʣʠʥʘʥʥʷ ʚ ʦʙʣʘʩʪʽ n ~ 917 

ʩʤī1 ʦʙʫʤʦʚʣʝʥʘ ʘʩʠʤʝʪʨʠʯʥʠʤʠ ʢʦʣʠʚʘʥʥʷʤʠ ʛʣʶʢʦʧʽʨʘʥʦʟʥʦʛʦ ʢʽʣʴʮʷ [90]. 

ʉʣʘʙʢʘ ʩʤʫʛʘ ʧʦʛʣʠʥʘʥʥʷ ʟ ʯʘʩʪʦʪʦʶ n ~ 763 ʩʤī1 ʚʢʘʟʫʻ ʥʘ ʛʣʽʢʦʟʠʜʥʠʡ ʟʚôʷʟʦʢ 

ʚ ʧʦʣʽʩʘʭʘʨʠʜʘʭ [393]. ʆʪʞʝ, ʦʮʽʥʢʘ ʥʘʙʦʨʫ ʦʩʥʦʚʥʠʭ ʩʤʫʛ ʧʦʛʣʠʥʘʥʥʷ ʚ ʫʩʽʭ 

ʜʦʩʣʽʜʞʝʥʠʭ ʟʨʘʟʢʘʭ ʧʦʢʘʟʘʣʘ ʚʽʜʩʫʪʥʽʩʪʴ ʟʥʘʯʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ. ɺʩʽ Iʏ 

ʩʧʝʢʪʨʠ ʜʦʩʣʽʜʞʝʥʠʭ ʟʨʘʟʢʽʚ ɽʇʉ ʙʫʣʠ ʧʨʘʢʪʠʯʥʦ ʽʜʝʥʪʠʯʥʽ ʤʽʞ ʩʦʙʦʶ ʽ 

ʢʦʥʪʨʦʣʴʥʠʤ ʟʨʘʟʢʦʤ ʢʦʤʝʨʮʽʡʥʦʛʦ ʜʝʢʩʪʨʘʥʫ.  

ʆʙʣʘʩʪʴ  n ~1500ï1200 ʩʤī1 ʚʚʘʞʘʻʪʴʩʷ ʦʙʣʘʩʪʶ çʣʦʢʘʣʴʥʦʾ ʩʠʤʝʪʨʽʾè ʽ 

ʚʢʣʶʯʘʻ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʜʝʬʦʨʤʘʮʽʡʥʽ ʢʦʣʠʚʘʥʥʷ ʛʨʫʧ ʟ ʣʦʢʘʣʴʥʦʶ 

ʩʠʤʝʪʨʽʻʶ, ʪʘʢʠʭ ʷʢ CH2 ʽ ʯʠʩʣʝʥʥʽ ʜʝʬʦʨʤʘʮʽʾ C-OH, ʷʢʽ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʫ 

ʚʫʛʣʝʚʦʜʽʚ [491]. ʆʜʥʘʢ, ʯʝʨʝʟ ʧʝʨʝʢʨʠʪʪʷ ʩʤʫʛ ʨʽʟʥʠʭ ʢʦʣʠʚʘʥʴ ʮʷ ʦʙʣʘʩʪʴ ʻ 

ʚʽʜʥʦʩʥʦ ʧʝʨʝʧʦʚʥʝʥʦʶ, ʽ ʨʦʟʧʦʜʽʣ ʥʘʷʚʥʠʭ ʩʤʫʛ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʣʘʩʠʯʥʦʾ 

ʢʦʨʝʣʷʮʽʾ ʛʨʫʧʦʚʠʭ ʯʘʩʪʦʪ ʻ ʩʢʣʘʜʥʠʤ. 

ʇʨʠ ʨʦʟʛʣʷʜʽ ʜʽʣʷʥʢʠ ʩʧʝʢʪʨʫ 1200-800 ʩʤī1 (ʪʘʢ ʟʚʘʥʦʾ ʦʙʣʘʩʪʽ 

çʚʽʜʙʠʪʢʽʚ ʧʘʣʴʮʽʚè), ʷʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻ ʤʦʣʝʢʫʣʫ ʚ ʮʽʣʦʤʫ, ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ 

ʩʪʨʫʢʪʫʨʥʽ ʚʽʜʤʽʥʥʦʩʪʽ. ɼʦʩʣʽʜʞʝʥʽ ʟʨʘʟʢʠ ɽʇʉ ʤʘʣʠ ʚʽʜʤʽʥʥʦʩʪʽ ʩʤʫʛ 



мрм 
 

 

 

ʧʦʛʣʠʥʘʥʥʷ ʟʘ ʥʘʙʦʨʦʤ ʯʘʩʪʦʪ ʚ ʮʽʡ ʦʙʣʘʩʪʽ ʪʘ ʾʭ ʽʥʪʝʥʩʠʚʥʽʩʪʶ (ʪʘʙʣ. 4.6, ʨʠʩ. 

4.18).  

ʊʘʙʣʠʮʷ 4.6 ï ɺʽʜʤʽʥʥʽ ʯʘʩʪʦʪʠ ʚ ɯʏ-ʩʧʝʢʪʨʘʭ ʝʢʟʦʧʦʣʽʩʘʭʘʨʠʜʽʚ 

ɿʨʘʟʦʢ ɽʇʉ ʍʚʠʣʴʦʚʝ ʯʠʩʣʦ, n ʩʤ-1 

795 845 863 950 1040 1107 1128 1239 

ɼʝʢʩʪʨʘʥ (ʢʦʥʪʨʦʣʴ) - + - + + + - + 

ɽʇʉ-15ʷ, 45c, 2ʢ  - + + + + + - + 

ɽʇʉ -8ʢ, 17ʷ, 2ʪʩ - + + + + + - + 

ɽʇʉ - 50c, 20ʢ, 19ʢ, 59ʷ, 

18ʷ, 6ʷ 

+ + + + + + - + 

ɽʇʉ - 18ʢ, 15ʢ, 6ʢ, 43ʷ, 

23ʷ 

+ + + + - + - + 

ɽʇʉ  -7ʢ, 3ʢ, 35ʷ, 27ʷ, 

26ʷ, 2ʷ 

- + + + + + - + 

ɽʇʉ - 4 ̫ - - + + + + - + 

ɽʇʉ  -17ʢ - - - + + - + + 

 

ɿʘ ʜʘʥʠʤʠ [407] ʧʦʢʘʟʘʥʦ, ʱʦ ʩʤʫʛʘ ʟ ʯʘʩʪʦʪʦʶ n ~ 1040 ʩʤï1,  ʷʢʘ 

ʚʠʷʚʣʝʥʘ ʚ ʧʦʣʽʩʘʭʘʨʠʜʘʭ, ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʪʫʧʝʥʴ ʢʨʠʩʪʘʣʽʯʥʦʩʪʽ ʬʘʟ. ɿʩʫʚ ʮʽʻʾ 

ʩʤʫʛʠ ʚ ʜʦʚʛʦʭʚʠʣʴʦʚʠʡ ʙʽʢ ʚʢʘʟʫʻ ʥʘ ʩʪʨʫʢʪʫʨʥʝ ʨʦʟʫʧʦʨʷʜʢʫʚʘʥʥʷ 

(ʘʤʦʨʬʥʽʩʪʴ). ɺ ɯʏ-ʩʧʝʢʪʨʘʭ ʜʝʷʢʠʭ ʟʨʘʟʢʽʚ ɽʇʉ ʮʷ ʩʤʫʛʘ ʧʦʛʣʠʥʘʥʥʷ ʩʚʽʜʯʠʪʴ  

ʧʨʦ ʚʧʦʨʷʜʢʦʚʘʥʫ ʩʪʨʫʢʪʫʨʫ ʤʘʢʨʦʤʦʣʝʢʫʣ (ʪʘʙʣ. 4.8). ʈʽʟʥʽ ʢʦʥʬʽʛʫʨʘʮʽʾ 

ʛʣʽʢʦʟʠʜʥʠʭ ʟʚôʷʟʢʽʚ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʚʽʜʤʽʥʥʦʩʪʝʡ ʚ ʦʙʣʘʩʪʽ 1000ï820 ʩʤī1. ʂʨʽʤ 

ʪʦʛʦ, ʩʤʫʛʠ ʚ ʦʙʣʘʩʪʽ n ~ 900ï800 ʩʤī1, ʷʢʘ ʥʘʟʠʚʘʻʪʴʩʷ ʘʥʦʤʝʨʥʦʶ ʦʙʣʘʩʪʶ, 

ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʜʠʬʝʨʝʥʮʽʘʮʽʾ Ŭ- ʪʘ ɓ-ʢʦʥʬʽʛʫʨʘʮʽʾ ʘʥʦʤʝʨʥʦʛʦ 

ʚʫʛʣʝʮʶ [90]. ʉʤʫʛʘ ʧʦʛʣʠʥʘʥʥʷ ʚ ʦʙʣʘʩʪʽ n ~ 863 ʩʤ-1 ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ 

ʥʘʣʝʞʥʽʩʪʴ ʜʘʥʠʭ ʟʨʘʟʢʽʚ ʜʦ ʛʝʪʝʨʦʧʦʣʽʩʘʭʘʨʠʜʽʚ [371].  ʇʽʢ ʚ ʦʙʣʘʩʪʽ n ~  845 



мрн 
 

 

 

ʩʤī1 ʻ ʭʘʨʘʢʪʝʨʥʠʤ ʜʣʷ Ŭ-ʛʣʽʢʦʟʠʜʽʚ [90]. ʉʧʝʢʪʨʠ ʜʝʷʢʠʭ ʟʨʘʟʢʽʚ ɽʇʉ ʤʘʣʠ 

ʩʤʫʛʫ ʧʦʛʣʠʥʘʥʥʷ ʚ ʦʙʣʘʩʪʽ n ~ 795 ʩʤ-1, ʷʢʘ ʻ ʩʧʝʮʠʬʽʯʥʦʶ ʜʣʷ Ŭ-(1Ÿ3) 

ʛʣʽʢʦʟʠʜʥʦʛʦ ʟʚôʷʟʢʫ, ʘ ʾʾ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʤʦʞʝ ʙʫʪʠ ʧʦʚôʷʟʘʥʘ ʟ ʚʽʜʩʦʪʢʦʚʠʤ 

ʚʤʽʩʪʦʤ Ŭ-(1Ÿ3) ʟʚôʷʟʢʽʚ ʫ ʤʦʣʝʢʫʣʽ ɽʇʉ [399]. ʅʘʡʙʽʣʴʰ ʚʽʜʤʽʥʥʠʤ ʟʘ ʩʚʦʾʤ 

ʩʧʝʢʪʨʦʤ ʙʫʚ ʟʨʘʟʦʢ ɽʇʉ-17ʢ,   ʱʦ ʤʘʚ ʜʦʜʘʪʢʦʚʫ ʩʤʫʛʫ ʚ ʦʙʣʘʩʪʽ   n ~ 1128 

ʩʤ-1. ɿʘ ʜʘʥʠʤʠ [348] ʚʦʥʘ ʤʦʞʝ ʙʫʪʠ ʦʙʫʤʦʚʣʝʥʘ ʥʘʷʚʥʽʩʪʶ ʩʫʣʴʬʘʪʥʠʭ ʛʨʫʧ, 

ʪʘʢʠʭ ʷʢ CïOïS. 

ʊʘʢʠʤ ʯʠʥʦʤ ɽʇʉ, ʱʦ ʧʨʦʜʫʢʫʶʪʴ ʰʪʘʤʠ ʄʂɹ ʚʠʜʽʣʝʥʽ ʟ ʬʝʨʤʝʥʪʦʚʘʥʠʭ 

ʦʚʦʯʽʚ ʽ ʬʨʫʢʪʽʚ, ʤʘʶʪʴ ʤʦʣʝʢʫʣʷʨʥʫ ʤʘʩʫ 37,5-50 ʢɼʘ, ʤʽʩʪʷʪʴ ʚ ʩʚʦʻʤʫ ʩʢʣʘʜʽ 

ʧʝʨʝʚʘʞʥʦ ʛʣʶʢʦʟʫ. ɸʥʘʣʽʟ ɯʏ-ʩʧʝʢʪʨʽʚ ʧʦʢʘʟʘʚ, ʱʦ ʜʦʩʣʽʜʞʫʚʘʥʽ ʟʨʘʟʢʠ 

ʤʘʶʪʴ ʧʦʣʽʩʘʭʘʨʠʜʥʫ ʧʨʠʨʦʜʫ ʟ ʨʽʟʥʠʤ ʥʘʙʦʨʦʤ ʩʪʨʫʢʪʫʨʥʠʭ ʩʢʣʘʜʦʚʠʭ.  

 

4.2.3. ɺʧʣʠʚ ɽʇʉ ʥʘ ʨʽʩʪ ʽ ʙʽʦʧʣʽʚʢʦʫʪʚʦʨʝʥʥʷ ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ 

ʙʘʢʪʝʨʽʡ  

ɹʘʢʪʝʨʽʘʣʴʥʽ ʭʚʦʨʦʙʠ ʨʦʩʣʠʥ ʟʘʚʜʘʶʪʴ ʟʥʘʯʥʦʾ ʰʢʦʜʠ ʚʨʦʞʘʡʥʦʩʪʽ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʝʢʦʥʦʤʽʯʥʠʭ ʚʪʨʘʪ ʚ 

ʘʛʘʨʥʽʡ ʛʘʣʫʟʽ. ɿʜʘʪʥʽʩʪʴ ʫʪʚʦʨʶʚʘʪʠ ʙʽʦʧʣʽʚʢʠ ʻ ʦʜʥʽʻʶ ʟ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʷʢʘ ʧʽʜʚʠʱʫʻ ʾʭ ʚʠʞʠʚʘʥʥʷ ʚ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚʘʭ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɹʽʦʧʣʽʚʢʠ, ʫʪʚʦʨʝʥʽ ʬʽʪʦʧʘʪʦʛʝʥʥʠʤʠ ʙʘʢʪʝʨʽʷʤʠ 

ʥʘ ʨʽʟʥʠʭ ʯʘʩʪʠʥʘʭ ʨʦʩʣʠʥ, ʩʣʫʛʫʶʪʴ ʟʘʭʠʩʪʦʤ ʚʽʜ ʭʽʤʽʯʥʠʭ ʪʘ ʽʥʰʠʭ 

ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʟʘʧʦʙʽʛʘʶʯʠ ʾʭʥʴʦʤʫ ʢʦʥʪʘʢʪʫ ʟ 

ʙʘʢʪʝʨʽʘʣʴʥʠʤʠ ʢʣʽʪʠʥʘʤʠ [68, 80]. ʇʦʰʫʢ ʥʦʚʠʭ ʝʬʝʢʪʠʚʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ 

ʧʨʦʬʽʣʘʢʪʠʢʠ ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʭʚʦʨʦʙ ʨʦʩʣʠʥ ʤʘʻ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ. ʇʨʠ ʮʴʦʤʫ ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʻ ʙʝʟʧʝʯʥʽʩʪʴ 

ʩʪʨʘʪʝʛʽʡ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ, ʜʣʷ ʣʶʜʠʥʠ ʪʘ ʜʦʚʢʽʣʣʷ. 

ɸʚʪʦʨʘʤʠ ʙʫʣʘ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʘ ʘʥʪʘʛʦʥʽʩʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ɽʇʉ 

ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ ʱʦʜʦ ʫʤʦʚʥʦ-ʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʪʘ 

ʤʦʞʣʠʚʽʩʪʴ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʙʦʨʦʪʴʙʽ ʟ ʙʽʦʧʣʽʚʢʘʤʠ, ʷʢʽ ʚʦʥʠ ʫʪʚʦʨʶʶʪʴ ʪʘ 



мро 
 

 

 

ʧʦʧʝʨʝʜʞʝʥʥʷ ʾʭ ʬʦʨʤʫʚʘʥʥʷ [488]. ʆʜʥʘʢ ʚ ʜʦʩʪʫʧʥʽʡ ʥʘʤ ʣʽʪʝʨʘʪʫʨʽ ʚʽʜʩʫʪʥʽ 

ʜʘʥʽ ʱʦʜʦ ʚʧʣʠʚʫ ʝʢʟʦʧʦʣʽʩʘʭʘʨʠʜʽʚ ʄʂɹ ʥʘ ʨʽʩʪ ʪʘ ʧʨʦʮʝʩ 

ʙʽʦʧʣʽʚʢʦʫʪʚʦʨʝʥʥʷ ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʙʘʢʪʝʨʽʡ.  

ʅʘʤʠ ʜʦʩʣʽʜʞʝʥʦ ʚʧʣʠʚ 25 ɽʇʉ ʥʘ ʨʽʩʪ ʪʘ ʙʽʦʧʣʽʚʢʦʫʪʚʦʨʝʥʥʷ  in vitro 

ʰʝʩʪʠ ʰʪʘʤʽʚ ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʙʘʢʪʝʨʽʡ ʚʠʜʽʚ P. fluorescens, P. syringae, P. 

carotovorum, X. campestris, X. vesicatoria ̔  C. michiganensis. ʇʦʨʽʚʥʷʥʥʷ ʟʥʘʯʝʥʴ 

ʦʧʪʠʯʥʦʾ ʛʫʩʪʠʥʠ ʪʝʩʪ-ʢʫʣʴʪʫʨ  ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʙʘʢʪʝʨʽʡ ʟʘ ʢʦʞʥʠʡ ʧʨʦʤʽʞʦʢ 

ʯʘʩʫ (3, 6, 24 ʽ 48 ʛʦʜ) ʧʦʢʘʟʘʣʦ, ʱʦ ʧʨʠ ʨʦʩʪʽ ʚ ʧʨʠʩʫʪʥʦʩʪʽ 1 ʤʛ/ʤʣ ɽʇʉ 

ʚʽʜʙʫʚʘʣʦʩʴ ʷʢ ʧʨʠʛʥʽʯʝʥʥʷ ʪʘʢ ʽ ʩʪʠʤʫʣʶʚʘʥʥʷ ʨʦʩʪʫ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʢʦʥʪʨʦʣʴʥʠʤʠ ʢʫʣʴʪʫʨʘʤʠ (ʙʝʟ ɽʇʉ) (ʨʠʩ. 4.19, 4.20).  

ʅʘʡʙʽʣʴʰ ʯʫʪʣʠʚʠʤ ʜʦ ʽʥʛʽʙʫʶʯʦʾ ʜʽʾ ɽʇʉ ʙʫʚ ʪʝʩʪ-ʰʪʘʤ X. campestris. 

ɺʩʽ ʟʨʘʟʢʠ ɽʇʉ ʧʨʠʛʥʽʯʫʚʘʣʠ ʡʦʛʦ ʨʽʩʪ ʯʝʨʝʟ 3, 24 ʽ 48 ʛʦʜ ʢʫʣʴʪʠʚʫʚʘʥʥʷ. ɺ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʢʫʣʴʪʫʨʦʶ ʧʦʢʘʟʥʠʢ æʆɻ ʙʫʚ ʤʝʥʰʠʤ ʥʘ 44-100%, 

5-36% ʽ 9-40% ʚʽʜʧʦʚʽʜʥʦ. ɸʣʝ ʥʘ 6-ʫ ʛʦʜʠʥʫ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʽʥʛʽʙʫʚʘʥʥʷ 

ʩʧʦʩʪʝʨʽʛʘʣʠ ʣʠʰʝ ʫ 4 ʟʨʘʟʢʽʚ ɽʇʉ, ʘ 10 ʟʨʘʟʢʽʚ ʥʘʚʧʘʢʠ ï ʩʪʠʤʫʣʶʚʘʣʠ ʨʽʩʪ 

ʥʘ 38-171% ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʢʫʣʴʪʫʨʦʶ. ʉʝʨʝʜ ʥʠʭ ʰʽʩʪʴ, ʷʢʽ 

ʩʪʠʤʫʣʶʚʘʣʠ ʙʽʦʧʣʽʚʢʦʫʪʚʦʨʝʥʥʷ ʰʪʘʤʫ X. campestris.  

ʏʝʨʝʟ 3 ʛʦʜʠʥʠ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʪʝʩʪ-ʰʪʘʤʫ P. syringae ʙʽʣʴʰʽʩʪʴ ʟʨʘʟʢʽʚ 

ɽʇʉ ʥʝ ʚʧʣʠʚʘʣʠ ʥʘ ʨʽʩʪ, ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ ɽʇʉ-20ʢ, 2ʷ, 18ʷ, 23ʷ, 35ʷ, 43ʷ, 26ʷ, 

6ʷ, 50ʩ, ʷʢʽ ʡʦʛʦ ʧʨʠʛʥʽʯʫʚʘʣʠ ʥʘ 35-75% ʪʘ ɽʇʉ-6ʢ ʽ 18ʢ, ʷʢʽ ʩʪʠʤʫʣʶʚʘʣʠ ʨʽʩʪ 

ʥʘ 33 ʽ 34% ʚʽʜʧʦʚʽʜʥʦ. 

ʏʝʨʝʟ 6 ʛʦʜ ʩʪʠʤʫʣʶʶʯʠʡ ʚʧʣʠʚ ʟʙʝʨʽʛʘʚ ʪʽʣʴʢʠ ɽʇʉ-6ʢ (ʥʘ 30%), ʘ 

ʧʨʠʛʥʽʯʫʚʘʣʴʥʫ ʜʽʶ ʚʠʷʚʠʣʠ 12 ʟʨʘʟʢʽʚ ɽʇʉ. ʏʝʨʝʟ 24 ʛʦʜ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʫ 17 

ʟʨʘʟʢʽʚ ʩʧʦʩʪʝʨʽʛʘʣʠ ʪʽʣʴʢʠ ʩʪʠʤʫʣʶʶʯʠʡ ʚʧʣʠʚ, ʘ ʚʞʝ ʯʝʨʝʟ 48 ʛʦʜ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ - ʪʽʣʴʢʠ ɽʇʉ-26ʷ ʥʝ ʚʧʣʠʚʘʚ ʥʘ ʨʽʩʪ, ʘ ʽʥʰʽ - 24 ʟ 25 ʟʨʘʟʢʽʚ 

ɽʇʉ ʩʪʠʤʫʣʶʚʘʣʠ ʨʽʩʪ ʥʘ 7-16% ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. 

 



мрп 
 

 

 

 

ʈʠʩ. 4.19. ɺʧʣʠʚ ʝʢʟʦʧʦʣʽʩʘʭʘʨʠʜʽʚ ʥʘ ʨʽʩʪ ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʙʘʢʪʝʨʽʡ 

ʯʝʨʝʟ 3 ʽ 6 ʛʦʜ ʢʫʣʴʪʠʚʫʚʘʥʥʷ. * ï ʨʽʟʥʠʮʷ ʟ ʢʦʥʪʨʦʣʝʤ ʥʝ ʜʦʩʪʦʚʽʨʥʘ, ʨι0,05  

ʏʝʨʝʟ 3 ʽ 6 ʛʦʜ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʟʨʘʟʢʠ ɽʇʉ ʧʨʠʛʥʽʯʫʚʘʣʠ ʨʽʩʪ P. 

carotovorum, ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ ɽʇʉ 17ʢ ʽ 43ʷ, ʷʢʽ ʽʥʛʽʙʫʚʘʣʠ ʨʽʩʪ ʪʽʣʴʢʠ ʯʝʨʝʟ 3 

ʛʦʜ ʢʫʣʴʪʠʚʫʚʘʥʥʷ. ʏʝʨʝʟ 24 ʛʦʜ ʢʫʣʴʪʠʚʫʚʘʥʥʷ 20 ʟʨʘʟʢʽʚ ɽʇʉ ʩʪʠʤʫʣʶʚʘʣʠ 

ʨʽʩʪ P. carotovorum ʥʘ 12-26%, ʘ ʯʝʨʝʟ 48 ʛʦʜ ʥʝ ʚʧʣʠʚʘʣʠ ʥʘ ʨʽʩʪ ʪʽʣʴʢʠ ɽʇʉ-

27ʷ, 2ʷ ʽ 2ʢ, ʘ ʽʥʰʽ 22 ʟʨʘʟʢʠ ɽʇʉ ʩʪʠʤʫʣʶʚʘʣʠ ʨʽʩʪ ʥʘ 9-31%. 



мрр 
 

 

 

 

ʈʠʩ. 4.20. ɺʧʣʠʚ ʝʢʟʦʧʦʣʽʩʘʭʘʨʠʜʽʚ ʥʘ ʨʽʩʪ ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʙʘʢʪʝʨʽʡ 

ʯʝʨʝʟ 24 ʽ 48 ʛʦʜ ʢʫʣʴʪʠʚʫʚʘʥʥʷ. * ï ʨʽʟʥʠʮʷ ʟ ʢʦʥʪʨʦʣʝʤ ʥʝ ʜʦʩʪʦʚʽʨʥʘ, ʨι0,05 

ʏʝʨʝʟ 3 ʽ 6 ʛʦʜ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʟʨʘʟʢʠ ɽʇʉ ʧʨʠʛʥʽʯʫʚʘʣʠ ʨʽʩʪ ʰʪʘʤʫ C. 

michiganensis ʥʘ 24-97%, ʦʢʨʽʤ ɽʇʉ-18ʷ ʽ 45ʩ, ʷʢʽ ʥʝ ʚʧʣʠʚʘʣʠ ʥʘ ʨʽʩʪ ʯʝʨʝʟ 3 

ʛʦʜ. ʏʝʨʝʟ 24 ʛʦʜ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʽʥʛʽʙʫʶʯʫ ʜʽʶ ʟʙʝʨʝʛʣʠ 10 ʟ 25 ʟʨʘʟʢʽʚ, ʘ ʯʝʨʝʟ 

48 ʛʦʜ ʾʭ ʢʽʣʴʢʽʩʪʴ ʟʙʽʣʴʰʠʣʘʩʴ ʜʦ 14 ʽ ʧʦʢʘʟʥʠʢ æʆɻ ʙʫʚ ʥʘ 23-53% ʤʝʥʰʠʤ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʩʝʨʝʜ ʟʨʘʟʢʽʚ ɽʇʉ, ʷʢʽ ʽʥʛʽʙʫʚʘʣʠ 

ʨʽʩʪ ʙʫʣʠ ʟʨʘʟʢʠ 2ʢ, 8ʢ ʽ 6ʷ, ʷʢʽ ʩʪʠʤʫʣʶʚʘʣʠ ʫʪʚʦʨʝʥʥʷ ʙʽʦʧʣʽʚʢʠ ʥʘ 31, 38 ʽ 

41% ʚʽʜʧʦʚʽʜʥʦ, ʧʨʠ ʮʴʦʤʫ ʽʥʛʽʙʫʶʯʠ ʨʽʩʪ ʯʝʨʝʟ 48 ʛʦʜ ʥʘ 23, 26 ʽ 34% 

ʚʽʜʧʦʚʽʜʥʦ.  



мрс 
 

 

 

ʏʝʨʝʟ 3 ʛʦʜ ʽʥʢʫʙʫʚʘʥʥʷ ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʽʚ ʦʧʪʠʯʥʦʾ ʛʫʩʪʠʥʠ ʪʝʩʪ-ʰʪʘʤʫ 

P. fluorescens ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʠ ʥʽ ʚ ʢʦʥʪʨʦʣʴʥʽʡ, ʥʽ ʚ ʜʦʩʣʽʜʥʠʭ ʢʫʣʴʪʫʨʘʭ.  

ʏʝʨʝʟ 6 ʛʦʜ ʚʩʽ ʟʨʘʟʢʠ ʧʨʠʛʥʽʯʫʚʘʣʠ ʨʽʩʪ ʥʘ 26-100%, ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ ɽʇʉ-4ʷ. 

ʏʝʨʝʟ 24 ʛʦʜ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʧʨʠʛʥʽʯʫʚʘʣʴʥʫ ʜʽʶ ʥʘ 7-8% ʟʙʝʨʽʛʘʣʠ ʣʠʰʝ ɽʇʉ-

17ʢ, 15ʷ ʽ 59ʷ, ʘ 10 ʟʨʘʟʢʽʚ ɽʇʉ ï ʩʪʠʤʫʣʶʚʘʣʠ ʨʽʩʪ ʥʘ 7-16% ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʢʦʥʪʨʦʣʝʤ. ʏʝʨʝʟ 48 ʛʦʜ ʪʽʣʴʢʠ ʩʪʠʤʫʣʶʶʯʫ ʜʽʶ ʩʧʦʩʪʝʨʽʛʘʣʠ ʫ ʚʦʩʴʤʠ ʟʨʘʟʢʽʚ 

ɽʇʉ ʥʘ 14-24%. 

ʇʦʨʽʚʥʷʥʥʷ ʚʧʣʠʚʫ ʢʦʞʥʦʛʦ ʟʨʘʟʢʘ ɽʇʉ ʥʘ ʨʽʟʥʽ ʪʝʩʪ-ʢʫʣʴʪʫʨʠ 

ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʙʘʢʪʝʨʽʡ ʚʠʷʚʠʣʦ, ʱʦ ʨʽʟʥʽ ɽʇʉ ʦʜʥʘʢʦʚʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʾʭ ʨʽʩʪ 

ʯʝʨʝʟ ʧʝʚʥʠʡ ʯʘʩ ʢʫʣʴʪʠʚʫʚʘʥʥʷ (ʨʠʩ.4.21).  

ʋ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʟʨʘʟʢʠ ɽʇʉ ʩʧʨʠʯʠʥʷʣʠ ʧʨʠʛʥʽʯʝʥʥʷ 

ʙʽʦʧʣʽʚʢʦʫʪʚʦʨʝʥʥʷ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ (ʨʠʩ. 4.22) ɿ 25 ʜʦʩʣʽʜʞʝʥʠʭ 

ʟʨʘʟʢʽʚ ɽʇʉ, 21 - ʜʦʩʪʦʚʽʨʥʦ (ʨ<0,05) ʧʨʠʛʥʽʯʫʚʘʣʠ ʙʽʦʧʣʽʚʢʦʫʪʚʦʨʝʥʥʷ P. 

syringae ʥʘ 15-39 % ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ, 18 ʟʨʘʟʢʽʚ - P. carotovorum ʥʘ 

14-51 %, 13 ʟʨʘʟʢʽʚ ïX. campestris ʥʘ 7-10 % ʽ ʣʠʰʝ 5 ʟʨʘʟʢʽʚ - P. fluorescens ʥʘ 

29-60 %. ɾʦʜʝʥ ʟʽ ʟʨʘʟʢʽʚ ɽʇʉ ʥʝ ʧʨʠʛʥʽʯʫʚʘʚ ʙʽʦʧʣʽʚʢʦʫʪʚʦʨʝʥʥʷ ʰʪʘʤʽʚ X. 

vesicatoria ̔  C. michiganensis, ʥʘʪʦʤʽʩʪʴ 10 ʟʨʘʟʢʽʚ ʽ 3 ʟʨʘʟʢʠ ɽʇʉ ʩʪʠʤʫʣʶʚʘʣʠ 

ʙʽʦʧʣʽʚʢʦʫʪʚʦʨʝʥʥʷ ʮʠʭ ʢʫʣʴʪʫʨ ʥʘ 3-32 % ʽ 31-14 % ʚʽʜʧʦʚʽʜʥʦ. ʂʨʽʤ ʪʦʛʦ, ʩʽʤ 

ʟʨʘʟʢʽʚ ɽʇʉ ʩʪʠʤʫʣʶʚʘʣʠ ʙʽʦʧʣʽʚʢʦʫʪʚʦʨʝʥʥʷ X. campestris ʥʘ 8-29% ʽ ʦʜʠʥ 

ʟʨʘʟʦʢ ï P. carotovorum ʥʘ 17% (ʨʠʩ. 4.22). 

ʉʝʨʝʜ 25 ʜʦʩʣʽʜʞʝʥʠʭ ʟʨʘʟʢʽʚ ɽʇʉ ʚʽʩʽʤ (7ʢ, 19ʢ, 20ʢ, 2ʷ, 4ʷ, 15ʷ, 35ʷ, 

59ʷ) ʚʠʷʚʣʷʣʠ ʪʽʣʴʢʠ ʧʨʠʛʥʽʯʫʚʘʣʴʥʫ ʜʽʶ ʥʘ ʙʽʦʧʣʽʚʢʦʫʪʚʦʨʝʥʥʷ. ɿʨʘʟʢʠ ɽʇʉ-

26ʷ ʽ 45ʩ ʧʨʦʷʚʣʷʣʠ ʣʠʰʝ ʩʣʘʙʢʫ ʩʪʠʤʫʣʶʶʯʫ ʜʽʶ ʥʘ ʙʽʦʧʣʽʚʢʦʫʪʚʦʨʝʥʥʷ X. 

vesicatoria ï ʥʘ 6,4% ʽ X. campestris ï ʥʘ 12%. ɯʥʰʽ ʟʨʘʟʢʠ ɽʇʉ ʷʢ ʽʥʛʽʙʫʚʘʣʠ 

ʪʘʢ ʽ ʩʪʠʤʫʣʶʚʘʣʠ ʙʽʦʧʣʽʚʢʦʫʪʚʦʨʝʥʥʷ ʨʽʟʥʠʭ ʰʪʘʤʽʚ ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʪʝʩʪ-

ʢʫʣʴʪʫʨ. 



мрт 
 

 

 

 

ʈʠʩ. 4.21. ɺʧʣʠʚ ɽʇʉ ʥʘ ʨʽʩʪ ʪʝʩʪ-ʢʫʣʴʪʫʨ ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʙʘʢʪʝʨʽʡ. 

ʅʘʚʝʜʝʥʦ ʚʽʜʩʦʪʦʢ ʧʨʠʛʥʽʯʝʥʥʷ (-, ʟʝʣʝʥʠʡ ʢʦʣʽʨ) ʯʠ ʩʪʠʤʫʣʶʚʘʥʥʷ (+, ʞʦʚʪʠʡ 

ʢʦʣʽʨ) ʨʦʩʪʫ, 0 ï ʥʝ ʚʧʣʠʚʘʶʪʴ.  


