
ʌʝʜʝʨʘʣʴʥʦʝ ʙʶʜʞʝʪʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʠ 

ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʨʘʩʪʝʥʠʡ 

 

 

ʅʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʠ 

 

 

 

 

ʅʘʩʠʙʦʚ ʕʣʚʠʥ ʄʫʙʘʨʠʟ ʦʛʣʳ 

ʈɸɿʈɸɹʆʊʂɸ ɹʀʆʊɽʍʅʆʃʆɻʀʏɽʉʂʀʍ ʇʈʆʎɽʉʉʆɺ 

ʇʆʃʋʏɽʅʀʗ ʂʆʃʃɸɻɽʅʆʃʀʊʀʏɽʉʂʀʍ ʇʈʆʊɽɸɿ ʉ 

ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ʄʀʂʈʆʄʀʎɽʊʆɺ 

 

 

1.5.6. ï ʙʠʦʪʝʭʥʦʣʦʛʠʷ 

 

 

 

 

 

 

 

ɼʠʩʩʝʨʪʘʮʠʷ ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ 

ʢʘʥʜʠʜʘʪʘ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ 

 

 

 

 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: 

ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, 

ʅʠʢʠʪʠʥʘ ɿʦʷ ʂʠʤʦʚʥʘ 
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ʉʇʀʉʆʂ ʀʉʇʆʃʔɿʆɺɸʅʅʓʍ ʉʆʂʈɸʑɽʅʀʁ 

ɸɸ ï ʘʢʨʠʣʘʤʠʜ 

ɸʇʌ ï ʘʥʛʠʦʪʝʥʟʠʥ-ʧʨʝʚʨʘʱʘʶʱʠʡ ʬʝʨʤʝʥʪ 

ɹɸɺ ï ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ 

ɹɸɼ ï ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʘʷ ʜʦʙʘʚʢʘ 

ɹʉɸ ï ʙʳʯʠʡ ʩʳʚʦʨʦʪʦʯʥʳʡ ʘʣʴʙʫʤʠʥ 

ɺʄɼ ï ʚʨʦʞʜʝʥʥʘʷ ʤʳʰʝʯʥʘʷ ʜʠʩʪʨʦʬʠʷ 

ɼɼʉ-Na ï ʜʦʜʝʮʠʣʩʫʣʴʬʘʪ ʥʘʪʨʠʷ 

ɼʄʉʆ - ʜʠʤʝʪʠʣʩʫʣʴʬʦʢʩʠʜ 

ɼʊʊ ï ʜʠʪʠʦʪʨʠʵʪʦʣ 

ʂʃɸ ï ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʂʆɽ ï ʢʦʣʦʥʠʝʦʙʨʘʟʫʶʱʠʝ ʝʜʠʥʠʮʳ 

ʄɹɸ ï N, N ʤʝʪʠʣʝʥ ʙʠʩʘʢʨʠʣʘʤʠʜ 

ʄʂʎ ï ʤʠʢʨʦʢʨʠʩʪʘʣʣʠʯʝʩʢʘʷ ʮʝʣʣʶʣʦʟʘ 

ʄʄʉʂ ï ʤʫʣʴʪʠʧʦʪʝʥʪʥʳʝ ʤʝʟʝʥʭʠʤʘʣʴʥʳʝ ʩʪʨʦʤʘʣʴʥʳʝ ʢʣʝʪʢʠ 

ʇɽ ï ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʇɸɸɻ ï ʧʦʣʠʘʢʨʠʣʘʤʠʜʥʳʡ ʛʝʣʴ 

ʊɽʄɽɼ ï N, N, N,`N ïʪʝʪʨʘʵʪʠʣʵʪʠʣʝʥʜʠʘʤʠʥ 

ʊʉʍ ï ʪʦʥʢʦʩʣʦʡʥʘʷ ʭʨʦʤʘʪʦʛʨʘʬʠʷ 

ʊʌʈ ï ʪʨʘʥʩʬʦʨʤʠʨʫʶʱʠʡ ʬʘʢʪʦʨ ʨʦʩʪʘ 

ʊʍʋ ï ʪʨʠʭʣʦʨʫʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ 

ʋʂɸ ï ʫʜʝʣʴʥʘʷ ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʌʄʉʌ ï ʬʝʥʠʣʤʝʪʘʥʩʫʣʴʬʦʥʠʣʬʪʦʨʠʜ 

ʏʉɸ ï ʩʳʚʦʨʦʪʦʯʥʳʡ ʘʣʴʙʫʤʠʥ ʯʝʣʦʚʝʢʘ 

ʕɼʊɸ ï ʵʪʠʣʝʥʜʠʘʤʠʥʪʝʪʨʘʫʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ 

CA ï ʮʠʩʪʝʠʥʦʚʳʡ ʜʦʤʝʥ 

CAT ï ʢʘʪʘʣʠʪʠʯʝʩʢʠʡ ʜʦʤʝʥ 

Cy ï ʮʠʪʦʟʠʥʦʚʳʡ ʜʦʤʝʥ 

DEAE ï ʜʠʵʪʠʣʘʤʠʥʦʵʪʠʣ 

ECM ï ʚʥʝʢʣʝʪʦʯʥʳʡ ʤʘʪʨʠʢʩ 
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FDA ï ʋʧʨʘʚʣʝʥʠʝ ʧʦ ʢʦʥʪʨʦʣʶ ʢʘʯʝʩʪʚʘ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ[ ʉʐɸ 

Fi ï ʬʠʙʨʦʥʝʢʪʠʥʦʚʳʡ ʜʦʤʝʥ 

FITC - ʬʣʫʦʨʝʩʮʠʥʠʟʦʪʠʦʮʠʦʥʘʪ 

Fn ï ʬʫʨʠʥʦʚʳʡ ʜʦʤʝʥ 

GPI - ʛʣʠʢʦʟʠʣ-ʬʦʩʬʘʪʠʜʠʣʠʥʦʟʠʪʦʣʦʚʳʡ ʜʦʤʝʥ 

HPX ï ʛʝʤʦʧʝʢʩʠʥ 

IAA  ï ʡʦʜʫʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ 

IgG ï ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʧʦʜʦʙʥʳʡ ʜʦʤʝʥ 

IL  - ʠʥʪʝʨʣʝʡʢʠʥʳ 

MMP ï ʤʘʪʨʠʯʥʘʷ ʤʝʪʘʣʣʦʧʨʦʪʝʠʥʘʟʘ 

QFAT ï ʦʜʥʦʬʘʢʪʦʨʥʳʡ ʤʝʪʦʜ ʦʧʪʠʤʠʟʘʮʠʠ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ 

RSM ï ʤʝʪʦʜ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʢʣʠʢʘ 

TgF ï ʪʨʘʥʩʬʦʨʤʠʨʫʶʱʠʡ ʬʘʢʪʦʨ ʨʦʩʪʘ 

TIMP ï ʪʢʘʥʝʚʦʡ ʠʥʛʠʙʠʪʦʨ ʤʝʪʘʣʣʦʧʨʦʪʝʠʥʘʟ 

TM ï ʪʨʘʥʩʤʝʤʙʨʘʥʥʳʡ ʜʦʤʝʥ 

TNF ï ʬʘʢʪʦʨ ʥʝʢʨʦʟʘ ʦʧʫʭʦʣʝʡ 

  

https://ru.wikipedia.org/wiki/Food_and_Drug_Administration#cite_note-3
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ɺɺɽɼɽʅʀɽ 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʩʪʝʧʝʥʴ ʝʝ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʠ. 

ɹʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʘʤʠ ʧʦʣʫʯʝʥʠʷ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʭ ʜʣʷ ʤʥʦʛʠʭ ʦʙʣʘʩʪʝʡ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ʇʨʦʪʝʘʟʳ ʠ ʠʥʛʠʙʠʪʦʨʳ ʧʨʦʪʝʘʟ ʥʝ ʪʦʣʴʢʦ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʦʨʤʘʣʴʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʦʨʛʘʥʠʟʤʘ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʝʛʦ 

ʛʦʤʝʦʩʪʘʟʘ, ʥʦ ʠ ʚʣʠʷʶʪ ʥʘ ʠʤʤʫʥʠʪʝʪ, ʚʦʩʧʘʣʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʙʦʣʝʟʥʝʡ [96, 

242]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʫʢʘʟʘʥʥʳʝ ʬʝʨʤʝʥʪʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 

ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ, ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ, ʘ ʪʘʢʞʝ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʮʝʣʝʡ ʚ 

ʤʝʜʠʮʠʥʝ [126]. ʇʨʦʪʝʘʟʳ ʠʛʨʘʶʪ ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʚ ʞʠʟʥʝʥʥʦʤ ʮʠʢʣʝ ʚʩʝʭ 

ʦʨʛʘʥʠʟʤʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʥʬʝʢʮʠʦʥʥʳʭ ʘʛʝʥʪʦʚ, ʩʪʘʥʦʚʷʩʴ ʦʩʥʦʚʦʡ ʥʦʚʳʭ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʣʝʯʝʥʠʷ ʠʥʬʝʢʮʠʡ, ʚʳʟʚʘʥʥʳʭ ʚʠʨʫʩʦʤ 

ʠʤʤʫʥʦʜʝʬʠʮʠʪʘ ʯʝʣʦʚʝʢʘ, ʢʦʨʦʥʦʚʠʨʫʩʦʤ ʠ ʪ.ʧ. [173, 299]. ʕʪʠ ʬʝʨʤʝʥʪʳ 

ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʪʝʨʘʧʠʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʠ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʨʘʩʩʪʨʦʡʩʪʚ ʧʠʱʝʚʘʨʝʥʠʷ, ʘ ʪʘʢʞʝ ʘʢʪʠʚʘʮʠʷ 

ʧʨʦʮʝʩʩʦʚ ʨʝʛʝʥʝʨʘʮʠʠ [96, 186]. 

    ʉʨʝʜʠ ʧʨʦʪʝʘʟ, ʠʤʝʶʱʠʭ ʧʨʦʤʳʰʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ, ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ 

ʚʳʟʚrʘʶʪ ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʠʝ ʧʨʦʪʝʘʟʳ (ʢʦʣʣʘʛʝʥʘʟʳ), ʦʙʣʘʜʘʶʱʠʝ 

ʩʧʦʩʦʙʥʦʩʪʴʶ ʨʘʩʱʝʧʣʷʪʴ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʢʦʣʣʘʛʝʥʘ [78, 91]. ʂʦʣʣʘʛʝʥ, 

ʩʫʙʩʪʨʘʪ ʢʦʣʣʘʛʝʥʘʟʳ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʬʠʙʨʠʣʣʷʨʥʳʡ, ʩʪʨʫʢʪʫʨʥʳʡ ʠ 

ʥʝʨʘʩʪʚʦʨʠʤʳʡ ʙʝʣʦʢ, ʢʦʪʦʨʳʡ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʧʨʦʯʥʦʩʪʴʶ ʠ 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚ ʢʦʞʝ, ʭʨʷʱʘʭ, ʢʦʩʪʷʭ, ʩʫʭʦʞʠʣʠʷʭ, ʟʫʙʘʭ ʠ 

ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʘʭ [27, 49, 138]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʢʦʣʣʘʛʝʥʘʟʳ ʠʤʝʶʪ 

ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʢʦʞʝʚʝʥʥʦʡ, ʢʦʩʤʝʪʠʯʝʩʢʦʡ, ʙʠʦʤʝʜʠʮʠʥʩʢʦʡ ʠ 

ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʦʙʲʝʢʪʦʤ ʚʦʟʜʝʡʩʪʚʠʷ 

ʷʚʣʷʝʪʩʷ ʢʦʣʣʘʛʝʥ [91, 240, 283]. 

     ʆʩʦʙʝʥʥʦ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʣʣʘʛʝʥʘʟ ʚ ʤʝʜʠʮʠʥʝ. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʤʝʪʦʜ,r ʦʩʥʦʚʘʥʥrʭ ʥʘ 

ʤʘʣʦʠʥʚʘʟʠʚʥʳʭ ʧʦʜʭʦʜʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʝʨʤʝʥʪʦʚ, ʢ ʯʠʩʣʫ 

ʢʦʪʦʨʳʭ ʦʪʥʦʩʷʪʩʷ ʢʦʣʣʘʛʝʥʘʟʳ [5, 77, 296]. ʄʠʛʨʘʮʠʷ ʢʣʝʪʦʢ ʠ 
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ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʝ ʢʦʣʣʘʛʝʥʘ ʚʦ ʚʨʝʤʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ ʨʝʛʝʥʝʨʘʮʠʠ ʪʢʘʥʝʡ 

ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʵʪʘʧʦʤ ʚ ʧʨʦʮʝʩʩʝ ʟʘʞʠʚʣʝʥʠʷ ʨʘʥ, ʛʜʝ ʢʦʣʣʘʛʝʥʘʟʘ ʠʛʨʘʝʪ 

ʢʣʶʯʝʚʫʶ ʨʦʣʴ [313]. ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʧʨʦʮʝʩʩʘ ʟʘʞʠʚʣʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʤʘʟʠ ʩ ʢʦʣʣʘʛʝʥʘʟʦʡ, ʢʦʪʦʨʳʝ ʦʩʫʱʝʩʪʚʣʷʶʪ ʬʝʨʤʝʥʪʘʪʠʚʥʫʶ ʦʯʠʩʪʢʫ ʠ 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʙʣʝʛʯʘʶʪ ʧʨʦʮʝʩʩ ʵʧʠʪʝʣʠʟʘʮʠʠ ʚʦ ʚʨʝʤʷ ʩʘʥʘʮʠʠ [35, 36]. 

ɼʨʫʛʠʝ ʧʨʠʤʝʥʝʥʠʷ ʬʝʨʤʝʥʪʘ ʚʢʣʶʯʘʶʪ ʣʝʯʝʥʠʝ ʛʨʳʞʠ ʤʝʞʧʦʟʚʦʥʦʯʥʦʛʦ 

ʜʠʩʢʘ [324], ʬʠʙʨʦʟʘ ʠ ʮʠʨʨʦʟ ʧʝʯʝʥʠ [271], ʢʦʥʪʨʘʢʪʫʨʳ ɼʶʧʶʠʪʨʝʥʘ  ʠ 

ʙʦʣʝʟʥʠ ʇʝʡʨʦʥʠ [330], ʤʠʦʤʳ ʤʘʪʢʠ [107]. ʇʦʣʫʯʝʥʠʝ ʩ ʧʦʤʦʱʴʶ 

ʢʦʣʣʘʛʝʥʘʟ ʦʪʜʝʣʴʥʳʭ ʢʣʝʪʦʢ ʠʟ ʪʢʘʥʝʡ ʧʝʯʝʥʠ ʠ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ 

ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʜʣʷ ʣʝʯʝʥʠʷ ʭʨʦʥʠʯʝʩʢʦʛʦ ʧʘʥʢʨʝʘʪʠʪʘ ʠ ʜʠʘʙʝʪʘ 

[210, 211]. 

     ʂʦʣʣʘʛʝʥʘʟʳ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʪʢʘʥʷʭ ʞʠʚʦʪʥʳʭ, ʢʣʝʪʢʘʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, 

ʢʦʨʥʝʡ ʥʝʢʦʪʦʨʳʭ ʨʘʩʪʝʥʠʡ [116, 313]. ʆʜʥʘʢʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʚ ʢʘʯʝʩʪʚʝ 

ʧʨʦʜʫʮʝʥʪʦʚ ʢʦʣʣʘʛʝʥʘʟ ʠʤʝʶʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ: ʥʝʦʛʨʘʥʠʯʝʥʥʦʩʪʴ 

ʠʩʪʦʯʥʠʢʦʚ ʧʦʣʫʯʝʥʠʷ, ʚʦʟʤʦʞʥʦʩʪʴ ʵʢʟʦʛʝʥʥʦʡ ʨʝʛʫʣʷʮʠʠ ʧʨʦʮʝʩʩʦʚ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʪʩʫʪʩʪʚʠʝ ʧʨʠʦʥʦʚ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʨʦʩʪʦʪʘ ʚʳʜʝʣʝʥʠʷ 

ʠ ʦʯʠʩʪʢʠ ʮʝʣʝʚʦʛʦ ʧʨʦʜʫʢʪʘ, ʚʦʟʤʦʞʥʦʩʪʴ ʛʝʥʥʦ-ʠʥʞʝʥʝʨʥʳʭ ʤʘʥʠʧʫʣʷʮʠʡ 

[116, 240, 281, 327]. ʇʝʨʚʳʡ ʢʦʤʤʝʨʯʝʩʢʠʡ ʧʨʝʧʘʨʘʪ ʢʦʣʣʘʛʝʥʘʟ ʙʳʣ ʧʦʣʫʯʝʥ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ Clostridium histolyticum [28, 113, 313, 330]. ʆʜʥʘʢʦ ʜʘʥʥʳʡ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤ ʦʙʣʘʜʘʝʪ ʨʷʜʦʤ ʥʝʜʦʩʪʘʪʢʦʚ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ ʝʛʦ 

ʧʘʪʦʛʝʥʥʦʩʪʴ, ʪʦʢʩʠʛʝʥʥʦʩʪʴ ʠ ʘʥʘʵʨʦʙʥʦʩʪʴ [28, 113]. ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʚ 

ʢʘʯʝʩʪʚʝ ʧʨʦʜʫʮʝʥʪʦʚ ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʠʭ ʧʨʦʪʝʘʟ ʚʳʟʳʚʘʶʪ ʤʠʢʨʦʤʠʮʝʪʳ, 

ʪʘʢ ʢʘʢ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʧʦʟʚʦʣʷʝʪ ʚʘʨʴʠʨʦʚʘʪʴ 

ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʬʝʨʤʝʥʪʘʮʠʡ, ʧʦʣʫʯʘʷ ʨʘʟʣʠʯʥʳʝ ʢʦʣʠʯʝʩʪʚʘ ʬʝʨʤʝʥʪʦʚ ʠʣʠ 

ʜʘʞʝ ʬʝʨʤʝʥʪʳ ʩ ʨʘʟʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ [238, 283, 290, 328]. ʅʝʩʤʦʪʨʷ ʥʘ 

ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʩʚʷʱʝʥʥʳʭ ʠʟʫʯʝʥʠʶ 

ʛʠʜʨʦʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʧʦʠʩʢ ʥʦʚʳʭ ʵʬʬʝʢʪʠʚʥʳʭ ʧʨʦʜʫʮʝʥʪʦʚ ʧʨʦʪʝʘʟ ʩ 

ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʟʘʜʘʯʝʡ. 
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    ʎʝʣʴ ʠ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ 

ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʦʣʫʯʝʥʠʷ ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʠʭ ʧʨʦʪʝʘʟ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʠʢʨʦʤʠʮʝʪʦʚ ʠʟ ʢʦʣʣʝʢʮʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʌɻɹʅʋ 

ɺʀʃɸʈ. 

     ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʫʢʘʟʘʥʥʦʡ ʮʝʣʠ, ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

Å - ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʢʦʣʣʝʢʮʠʦʥʥʳʭ 

ʢʫʣʴʪʫʨ ʧʨʠ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʠ ʛʣʫʙʠʥʥʦʤ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʥʘ ʩʨʝʜʘʭ ʩ 

ʢʦʣʣʘʛʝʥʦʤ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʰʪʘʤʤʦʚ; 

Å - ʦʮʝʥʠʪʴ ʧʘʨʘʤʝʪʨʳ ʨʦʩʪʘ, ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʫʶ ʠ ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʚʥʝʢʣʝʪʦʯʥʳʭ ʬʝʨʤʝʥʪʦʚ, ʩʝʢʨʝʪʠʨʫʝʤʳʭ ʤʠʢʨʦʤʠʮʝʪʘʤʠ 

ʧʨʠ ʧʦʛʨʫʞʝʥʥʦʤ  ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ; 

Å - ʠʟʫʯʠʪʴ ʤʝʭʘʥʠʟʤʳ ʵʢʟʦʛʝʥʥʦʡ ʨʝʛʫʣʷʮʠʠ ʙʠʦʩʠʥʪʝʪʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʤʠʢʨʦʤʠʮʝʪʦʚ ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʩʧʦʩʦʙʳ ʝʝ ʧʦʚʳʰʝʥʠʷ; 

Å - ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʪʦʜʳ ʦʯʠʩʪʢʠ ʬʝʨʤʝʥʪʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʠ ʠʟʫʯʠʪʴ ʠʭ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ; 

Å -ʧʨʦʚʝʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʝʢʨʝʮʠʠ ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʠʭ 

ʧʨʦʪʝʠʥʘʟ ʧʨʠ ʛʣʫʙʠʥʥʦʤ ʠ ʪʚʝʨʜʦʬʘʟʥʦʤ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ; 

Å - ʠʟʫʯʠʪʴ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʠ ʬʝʨʤʝʥʪʘʪʠʚʥʫʶ ʘʢʪʠʚʥʦʩʪʴ 

ʤʠʮʝʣʠʘʣʴʥʳʭ ʛʨʠʙʦʚ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʦʚ ʭʨʘʥʝʥʠʷ. 

     ʇʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ. 

1. ʈʘʟʨʘʙʦʪʘʥ ʢʦʤʧʣʝʢʩ ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʢʫʣʴʪʫʨ ʤʠʢʨʦʤʠʮʝʪʦʚ ʩ 

ʚʳʩʦʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʩʝʢʨʝʪʠʨʫʝʤʳʭ ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʠʭ ʧʨʦʪʝʘʟ. 

2. ʄʠʢʨʦʤʠʮʝʪ Aspergillus fumigatus F 22 ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʧʨʦʜʫʮʝʥʪʘ ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʠʭ ʧʨʦʪʝʘʟ. 

3. ɺʝʜʫʱʠʤʠ ʬʘʢʪʦʨʘʤʠ ʵʢʟʦʛʝʥʥʦʡ ʨʝʛʫʣʷʮʠʠ ʙʠʦʩʠʥʪʝʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

Aspergillus fumigatus F 22 ʷʚʣʷʶʪʩʷ ʩʦʩʪʘʚ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʩʨʝʜʳ, 

ʧʘʩʩʠʨʦʚʘʥʠʝ ʥʘ ʩʨʝʜʝ ʩ ʠʥʜʫʢʪʦʨʦʤ ï ʢʦʣʣʘʛʝʥʦʤ ʠ ʫʩʣʦʚʠʷ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ. 
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4. ʈʘʟʨʘʙʦʪʘʥ ʤʝʪʦʜ ʚʳʜʝʣʝʥʠʷ ʠ ʦʯʠʩʪʢʠ ʥʝʡʪʨʘʣʴʥʦʡ ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʦʡ 

ʧʨʦʪʝʘʟʳ ʩʝʨʠʥʦʚʦʛʦ ʪʠʧʘ ʠʟ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ Aspergillus fumigatus F 

22. 

5. ʊʚʝʨʜʦʬʘʟʥʦʝ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝ Aspergillus fumigatus F 22 ʫʚʝʣʠʯʠʚʘʝʪ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʠʭ ʧʨʦʪʝʘʟ. 

6. ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʚʢʣʶʯʘʶʱʠʝ ʤʝʪʦʜʦʣʦʛʠʶ 

ʦʪʙʦʨʘ ʧʨʦʜʫʮʝʥʪʦʚ, ʦʧʪʠʤʠʟʘʮʠʶ ʫʩʣʦʚʠʡ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʠ ʭʨʘʥʝʥʠʷ, 

ʤʝʪʦʜʳ ʚʳʜʝʣʝʥʠʷ ʠ ʦʯʠʩʪʢʠ ʬʝʨʤʝʥʪʘ, ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʨʝʛʣʘʤʝʥʪʘ  ʧʦʣʫʯʝʥʠʷ ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʠʭ ʧʨʦʪʝʘʟ. 

     ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ. 

     ʅʦʚʠʟʥʘ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʨʝʜʣʦʞʝʥ ʢʦʤʧʣʝʢʩ ʢʨʠʪʝʨʠʝʚ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʧʨʦʚʦʜʠʪʴ ʦʪʙʦʨ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʧʨʦʜʫʮʝʥʪʦʚ 

ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʠʭ ʬʝʨʤʝʥʪʦʚ. ɺʳʷʚʣʝʥ ʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥ 

ʢʦʣʣʝʢʮʠʦʥʥʳʡ ʰʪʘʤʤ Aspergillus fumigatus F 22 ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʜʫʮʝʥʪʘ 

ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʠʭ ʬʝʨʤʝʥʪʦʚ. ʆʧʪʠʤʠʟʠʨʦʚʘʥ ʩʦʩʪʘʚ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ 

ʜʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʠ ʫʩʣʦʚʠʷ ʬʝʨʤʝʥʪʘʮʠʠ ʤʠʢʨʦʤʠʮʝʪʘ. ʈʘʟʨʘʙʦʪʘʥʘ 

ʦʨʠʛʠʥʘʣʴʥʘʷ ʜʚʫʭ ʩʪʘʜʠʡʥʘʷ ʩʭʝʤʘ ʚʳʜʝʣʝʥʠʷ ʧʨʦʪʝʘʟʳ, ʧʦʟʚʦʣʷʶʱʘʷ 

ʧʨʦʚʝʩʪʠ ʦʯʠʩʪʢʫ ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʠʭ ʬʝʨʤʝʥʪʦʚ ʚ 25 ʨʘʟ ʠ ʧʦʣʫʯʠʪʴ 

ʵʣʝʢʪʨʦʬʦʨʝʪʠʯʝʩʢʠ ʛʦʤʦʛʝʥʥʳʡ ʧʨʝʧʘʨʘʪ. ʆʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʥʝʢʦʪʦʨʳʝ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʦʡ 

ʧʨʦʪʝʘʟʳ A. fumigatus. ɺʧʝʨʚʳʝ ʧʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ 

ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 47 ʢʦʣʣʝʢʮʠʦʥʥʳʭ ʰʪʘʤʤʦʚ ʤʠʢʨʦʤʠʮʝʪʦʚ 

ʜʦ ʠ ʧʦʩʣʝ ʭʨʘʥʝʥʠʷ ʥʘ ʘʛʘʨʠʟʦʚʘʥʥʳʭ ʩʨʝʜʘʭ. ʈʘʟʨʘʙʦʪʘʥʳ ʫʩʣʦʚʠʷ 

ʢʨʠʦʢʦʥʩʝʨʚʘʮʠʠ ʠ ʣʠʦʬʠʣʠʟʘʮʠʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʩʦʭʨʘʥʷʪʴ 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ, ʚʳʩʦʢʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʧʨʦʜʫʮʝʥʪʘ. 

     ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ. 

     ʀʟʫʯʝʥʥʳʝ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʧʦʟʚʦʣʠʣʠ ʦʧʨʝʜʝʣʠʪʴ ʢʨʠʪʝʨʠʠ 

ʜʣʷ ʩʦʟʜʘʥʠʷ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʦʣʫʯʝʥʠʷ 

ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʠʭ ʬʝʨʤʝʥʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʠʢʨʦʤʠʮʝʪʦʚ. 
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ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʢʦʤʧʣʝʢʩ ʧʦʢʘʟʘʪʝʣʝʡ ʜʘʣ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʩʪʠ ʩʢʨʠʥʠʥʛ 

ʢʦʣʣʝʢʮʠʦʥʥʳʭ ʢʫʣʴʪʫʨ ʠʟ ʙʠʦʢʦʣʣʝʢʮʠʠ ɺʀʃɸʈ ʠ ʦʪʦʙʨʘʪʴ ʧʝʨʩʧʝʢʪʠʚʥʳʡ 

ʧʨʦʜʫʮʝʥʪ ʢʦʣʣʘʛʝʥʘʟ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʘʩʩʠʨʦʚʘʥʠʝ ʥʘ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʩʨʝʜʝ ʩ 

ʠʥʜʫʢʪʦʨʦʤ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʧʦʜʭʦʜʦʤ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ 

ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʤʠʢʨʦʤʠʮʝʪʦʚ. ʅʘ ʦʩʥʦʚʝ ʠʟʫʯʝʥʠʷ 

ʚʣʠʷʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ ʠ 

ʧʦʩʝʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʧʪʠʤʠʟʠʨʦʚʘʥʳ ʫʩʣʦʚʠʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʧʨʦʜʫʮʝʥʪʘ. 

ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʤʝʪʦʜʳ ʚʳʜʝʣʝʥʠʷ ʠ ʦʯʠʩʪʢʠ ʬʝʨʤʝʥʪʘ ʜʦ ʛʦʤʦʛʝʥʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʜʦʢʣʠʥʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʙʠʦʙʝʟʦʧʘʩʥʦʩʪʠ 

ʧʨʝʧʘʨʘʪʘ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʤʝʜʠʮʠʥʝ. 

     ʉʦʦʪʚʝʪʩʪʚʠʝ ʜʠʩʩʝʨʪʘʮʠʠ ʧʘʩʧʦʨʪʫ ʥʘʫʯʥʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ. 

     ɼʠʩʩʝʨʪʘʮʠʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʘʩʧʦʨʪʫ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 1.5.6. ï 

ɹʠʦʪʝʭʥʦʣʦʛʠʷ, ʘ ʠʤʝʥʥʦ ʧʫʥʢʪʫ 1: çɻʝʥʝʪʠʯʝʩʢʠʝ, ʩʝʣʝʢʮʠʦʥʥʳʝ ʠ 

ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʧʨʠʢʣʘʜʥʦʡ ʤʠʢʨʦʙʠʦʣʦʛʠʠ, ʚʠʨʫʩʦʣʦʛʠʠ 

ʠ ʮʠʪʦʣʦʛʠʠè; ʧʫʥʢʪʫ 2: çʆʧʪʠʤʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʙʠʦʩʠʥʪʝʟʘèè ʠ ʧʫʥʢʪʫ 3: 

çʀʟʫʯʝʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ ʚʳʨʘʱʠʚʘʥʠʷ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ-ʧʨʦʜʫʮʝʥʪʦʚ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʙʠʦʤʘʩʩʳ, ʝʝ ʢʦʤʧʦʥʝʥʪʦʚ, 

ʧʨʦʜʫʢʪʦʚ ʤʝʪʘʙʦʣʠʟʤʘ, ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʙʠʦʩʠʥʪʝʟʘ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ ʠ ʜʨʫʛʠʭ ʧʨʦʜʫʢʪʦʚ, ʠʟʫʯʝʥʠʝ ʠʭ ʩʦʩʪʘʚʘ ʠ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ, 

ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ, ʩʦʟʜʘʥʠʝ ʵʬʬʝʢʪʠʚʥʳʭ 

ʢʦʤʧʦʟʠʮʠʡ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʠ ʨʘʟʨʘʙʦʪʢʘ ʩʧʦʩʦʙʦʚ ʠʭ ʧʨʠʤʝʥʝʥʠʷè. 

     ʄʝʪʦʜʦʣʦʛʠʷ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʬʠʟʠʯʝʩʢʠʝ (ʤʠʢʨʦʩʢʦʧʠʷ, ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝ, ʣʠʦʬʠʣʠʟʘʮʠʷ, 

ʢʨʠʦʢʦʥʩʝʨʚʘʮʠʷ), ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ (ʞʠʜʢʦʩʪʥʘʷ ʭʨʦʤʘʪʦʛʨʘʬʠʷ, 

ʵʣʝʢʪʨʦʬʦʨʝʟ), ʭʠʤʠʯʝʩʢʠʝ (ʦʧʨʝʜʝʣʝʥʠʝ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, 

ʢʦʥʮʝʥʪʨʘʮʠʠ ɹɸɺ), ʘ ʪʘʢʞʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ (ʧʦʚʝʨʭʥʦʩʪʥʦʝ, 

ʧʦʛʨʫʞʝʥʥʦʝ, ʪʚʝʨʜʦʬʘʟʥʦʝ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʤʠʢʨʦʤʠʮʝʪʦʚ, ʦʧʨʝʜʝʣʝʥʠʝ 

ʙʠʦʤʘʩʩʳ, ʨʘʩʯʝʪ ʫʜʝʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ, ʦʧʨʝʜʝʣʝʥʠʝ ʂʆɽ). 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʝʜʝʥʘ ʩ 
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ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ Microsoft Excel, ʩʨʘʚʥʝʥʠʝ ʛʨʫʧʧ ʜʘʥʥʳʭ - ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʢʨʠʪʝʨʠʷ ʉʪʲʶʜʝʥʪʘ. 

     ɸʧʨʦʙʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ. ʄʘʪʝʨʠʘʣʳ ʜʠʩʩʝʨʪʘʮʠʠ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ 

ʩʣʝʜʫʶʱʠʭ ʥʘʫʯʥʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ ʠ ʬʦʨʫʤʘʭ. ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ 

ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ çʉʦʚʨʝʤʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ 

ʟʜʦʨʦʚʴʝʩʙʝʨʝʞʝʥʠʷè (ʄʦʩʢʚʘ, 2019, 2020, 2021, 2022). XII ʄʝʞʜʫʥʘʨʦʜʥʘʷ 

ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ "PTSCIENCE" (ʉʦʯʠ, 2020). ʖʙʠʣʝʡʥʘʷ 

ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ç90 ʣʝʪ ï ʦʪ ʨʘʩʪʝʥʠʷ ʜʦ 

ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ: ʜʦʩʪʠʞʝʥʠʷ ʠ ʧʝʨʩʧʝʢʪʠʚʳè, (ʄʦʩʢʚʘ, 2021). 

ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çɺʦʧʨʦʩʳ ʦʙʨʘʟʦʚʘʥʠʷ ʠ 

ʥʘʫʢʠè, (ʊʘʤʙʦʚ, 2021). ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʘʷ ʢʦʥʬʝʨʝʥʮʠʠ çʆʪ ʙʠʦʭʠʤʠʠ 

ʨʘʩʪʝʥʠʡ ʢ ʙʠʦʭʠʤʠʠ ʯʝʣʦʚʝʢʘè (ʄʦʩʢʚʘ, 2022). V ʩʲʝʟʜ ʤʠʢʦʣʦʛʦʚ ʈʦʩʩʠʠ 

(ʄʦʩʢʚʘ, 2022). 

     ʇʫʙʣʠʢʘʮʠʠ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʫʙʣʠʢʦʚʘʥʦ 18 ʧʝʯʘʪʥʳʭ 

ʨʘʙʦʪ, ʚ ʯʠʩʣʝ ʢʦʪʦʨʳʭ 5 ʨʘʙʦʪ ʠʟ ʩʧʠʩʢʘ ʠʟʜʘʥʠʡ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ɺɸʂ 

ʄʠʥʦʙʨʥʘʫʢʠ ʈʌ ʠ ʚʭʦʜʷʱʠʭ ʚ ʙʘʟʫ ʜʘʥʥʳʭ RSCI ʥʘ ʧʣʘʪʬʦʨʤʝ  WoS, ʠʟ 

ʥʠʭ 1 ʨʘʙʦʪʘ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ Scopus. 

     ʃʠʯʥʳʡ ʚʢʣʘʜ ʘʚʪʦʨʘ. ɸʚʪʦʨ ʧʨʠʥʠʤʘʣ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʫʯʘʩʪʠʝ ʚ 

ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʨʝʘʣʠʟʘʮʠʠ ʵʪʠʭ ʤʝʪʦʜʦʚ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʚʩʝʭ ʵʪʘʧʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʘʥʘʣʠʟʝ ʨʝʟʫʣʴʪʘʪʦʚ.  

     ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠʭ 

ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴʶ ʠ ʢʦʨʨʝʣʷʮʠʝʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʥʝʟʘʚʠʩʠʤʳʭ 

ʚʟʘʠʤʦʜʦʧʦʣʥʷʶʱʠʭ ʤʝʪʦʜʦʚ, ʘ ʪʘʢʞʝ ʠʭ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴʶ ʩ ʠʟʚʝʩʪʥʳʤʠ 

ʣʠʪʝʨʘʪʫʨʥʳʤʠ ʜʘʥʥʳʤʠ. 

     ɹʣʘʛʦʜʘʨʥʦʩʪʠ. ɸʚʪʦʨ ʚʳʨʘʞʘʝʪ ʛʣʫʙʦʢʫʶ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʥʘʫʯʥʦʤʫ 

ʨʫʢʦʚʦʜʠʪʝʣʶ ʜ.ʙ.ʥ., ʧʨʦʬʝʩʩʦʨʫ ʅʠʢʠʪʠʥʦʡ ɿ.ʂ., ʨʫʢʦʚʦʜʠʪʝʣʶ ʎʝʥʪʨʘ 

ʙʠʦʤʝʜʠʮʠʥʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʜ.ʙ.ʥ. ʂʨʘʩʥʦʚʫ ɺ.ɺ., ʘ ʪʘʢʞʝ ʩʦʪʨʫʜʥʠʢʘʤ 

ʌɻɹʅʋ ɺʀʃɸʈ ʟʘ ʧʦʤʦʱʴ ʠ ʧʦʜʜʝʨʞʢʫ, ʮʝʥʥʳʝ ʟʘʤʝʯʘʥʠʷ ʠ ʧʨʝʜʣʦʞʝʥʠʷ. 
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     ʉʪʨʫʢʪʫʨʘ ʠ ʦʙʲʝʤ ʜʠʩʩʝʨʪʘʮʠʠ. ɼʠʩʩʝʨʪʘʮʠʷ ʠʟʣʦʞʝʥʘ ʥʘ 172 ʩʪʨʘʥʠʮʝ 

ʧʝʯʘʪʥʦʛʦ ʪʝʢʩʪʘ, ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, ʩʝʤʠ ʛʣʘʚ, ʟʘʢʣʶʯʝʥʠʷ, ʚʳʚʦʜʦʚ, 

ʩʧʠʩʢʘ ʣʠʪʝʨʘʪʫʨʳ. ʈʘʙʦʪʘ ʩʦʜʝʨʞʠʪ 26 ʪʘʙʣʠʮ, 46 ʨʠʩʫʥʢʦʚ ʠ ʬʦʪʦʛʨʘʬʠʡ. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʚʢʣʶʯʘʝʪ 332 ʨʘʙʦʪʳ, ʚ ʪʦʤ ʯʠʩʣʝ 67 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ 265 ʟʘʨʫʙʝʞʥʳʭ ʘʚʪʦʨʦʚ. 
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ɻʣʘʚʘ 1. ʆɹɿʆʈ ʃʀʊɽʈɸʊʋʈʓ 

1.1. ʆʩʦʙʝʥʥʦʩʪʠ ʩʪʨʫʢʪʫʨʳ, ʩʚʦʡʩʪʚʘ ʠ ʧʨʠʤʝʥʝʥʠʝ ʢʦʣʣʘʛʝʥʘ. 

     ʂʦʣʣʘʛʝʥ ð ʦʩʥʦʚʥʦʡ ʩʪʨʫʢʪʫʨʥʳʡ ʙʝʣʦʢ ʤʝʞʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ. ʆʥ 

ʩʦʩʪʘʚʣʷʝʪ 25ï33 % ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʙʝʣʢʘ ʚ ʦʨʛʘʥʠʟʤʝ. ʋ ʯʝʣʦʚʝʢʘ 50 

% ʚʩʝʛʦ ʢʦʣʣʘʛʝʥʘ ʩʦʜʝʨʞʠʪʩʷ ʚ ʢʦʩʪʷʭ, ʛʜʝ ʦʥ ʩʦʩʪʘʚʣʷʝʪ 90 % 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʤʘʪʨʠʢʩʘ. ɺʪʦʨʘʷ ʧʦʣʦʚʠʥʘ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʚ ʢʦʞʝ, 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ, ʭʨʷʱʘʭ, ʩʪʝʥʢʘʭ ʩʦʩʫʜʦʚ, ʙʘʟʘʣʴʥʳʭ ʤʝʤʙʨʘʥʘʭ ʠ ʪ. ʜ. 

ɺ ʨʘʟʥʳʭ ʪʢʘʥʷʭ ʧʨʝʦʙʣʘʜʘʶʪ ʨʘʟʥʳʝ ʪʠʧʳ ʢʦʣʣʘʛʝʥʘ. ʕʪʦ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʨʦʣʴʶ ʢʦʣʣʘʛʝʥʘ ʚ ʢʦʥʢʨʝʪʥʦʤ ʦʨʛʘʥʝ ʠʣʠ ʪʢʘʥʠ. [1, 27, 29, 196].  

     ʆʩʥʦʚʦʡ ʢʦʣʣʘʛʝʥʘ ʷʚʣʷʝʪʩʷ ʩʪʨʫʢʪʫʨʘ, ʥʦʩʷʱʘʷ ʥʘʟʚʘʥʠʝ ʪʨʦʧʦʢʦʣʣʘʛʝʥ, 

ʩʦʩʪʦʷʱʠʡ ʠʟ ʪʨʝʭ Ŭ-ʧʦʣʠʧʝʧʪʠʜʥʳʭ ʮʝʧʝʡ. ʆʜʥʘ Ŭ-ʮʝʧʴ ʢʦʣʣʘʛʝʥʘ ʩʦʜʝʨʞʠʪ 

ʦʢʦʣʦ 1000 ʘʤʠʥʦʢʠʩʣʦʪ ʠ ʦʪʣʠʯʘʝʪʩʷ ʦʜʥʦʦʙʨʘʟʥʳʤ ʠ ʤʦʥʦʪʦʥʥʳʤ 

ʘʤʠʥʦʢʠʩʣʦʪʥʳʤ ʩʦʩʪʘʚʦʤ. ʇʨʠʤʝʨʥʦ ʦʜʥʫ ʪʨʝʪʴ ʘʤʠʥʦʢʠʩʣʦʪ ʩʦʩʪʘʚʣʷʝʪ 

ʛʣʠʮʠʥ; ʢʘʞʜʦʡ ʧʷʪʦʡ ʘʤʠʥʦʢʠʩʣʦʪʦʡ ʷʚʣʷʶʪʩʷ ʠʤʠʥʦʢʠʩʣʦʪʳ - ʧʨʦʣʠʥ ʠʣʠ 

ʛʠʜʨʦʢʩʠʧʨʦʣʠʥ, ʘ ʢʘʞʜʦʡ ʜʝʩʷʪʦʡ ï ʘʣʘʥʠʥ. ɺ ʤʦʣʝʢʫʣʝ ʢʦʣʣʘʛʝʥʘ 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʦʢʦʣʦ 1% ʛʠʜʨʦʢʩʠʣʠʟʠʥʘ, ʩʦʜʝʨʞʠʪʩʷ ʦʯʝʥʴ ʤʘʣʦ 

ʥʝʟʘʤʝʥʠʤʳʭ ʘʤʠʥʦʢʠʩʣʦʪ, ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʫʶʪ ʮʠʩʪʝʠʥ ʠ ʪʨʠʧʪʦʬʘʥ. 

ʅʘʨʷʜʫ ʩ ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ ʚ ʝʛʦ ʩʦʩʪʘʚʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʦʪ 0,4 ʜʦ 12% 

ʫʛʣʝʚʦʜʥʳʭ ʦʩʪʘʪʢʦʚ. ʇʝʨʚʠʯʥʫʶ ʩʪʨʫʢʪʫʨʫ ʮʝʧʠ ʢʦʣʣʘʛʝʥʘ ʤʦʞʥʦ 

ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʪʨʠʧʣʝʪʦʚ: Gly-ʍ-Y, ʛʜʝ ʍ ï ʯʘʱʝ ʚʩʝʛʦ 

ʧʨʦʣʠʥ, ʘ Y ï ʛʠʜʨʦʢʩʠʧʨʦʣʠʥ [1, 49, 80, 196]. ʊʨʠ Ŭ-ʮʝʧʠ ʧʝʨʝʚʠʚʘʶʪʩʷ ʜʨʫʛ 

ʩ ʜʨʫʛʦʤ, ʦʙʨʘʟʫʷ ʧʣʦʪʥʳʡ ʞʛʫʪ (ʪʨʦʧʦʢʦʣʣʘʛʝʥ). ɺʩʝ ʪʨʠ ʮʝʧʠ 

ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʧʘʨʘʣʣʝʣʴʥʦ, ʪ.ʝ. ʥʘ ʦʜʥʦʤ ʢʦʥʮʝ ʤʦʣʝʢʫʣʳ ʠʤʝʶʪʩʷ N-

ʢʦʥʮʳ ʮʝʧʝʡ, ʥʘ ʜʨʫʛʦʤ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʉ-ʢʦʥʮʳ [49]. 

     ʄʦʣʝʢʫʣʳ ʪʨʦʧʦʢʦʣʣʘʛʝʥʘ ʦʙʲʝʜʠʥʷʶʪʩʷ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʬʠʙʨʠʣʣ 

ʧʨʦʪʦʢʦʣʣʘʛʝʥʘ, ʢʦʪʦʨʳʝ ʩʦʩʪʦʷʪ ʠʟ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʪʨʦʧʦʢʦʣʣʘʛʝʥʦʚʳʭ 

ʩʪʨʫʢʪʫʨ, ʫʣʦʞʝʥʥʳʭ ʚʜʦʣʴ ʚʦʣʦʢʥʘ ʚ ʚʠʜʝ ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʫʯʢʦʚ ʧʦ ʪʠʧʫ 

çʛʦʣʦʚʘ ʢ ʭʚʦʩʪʫè. ɺ ʧʘʨʘʣʣʝʣʴʥʳʭ ʨʷʜʘʭ ʤʦʣʝʢʫʣʳ ʪʨʦʧʦʢʦʣʣʘʛʝʥʘ 

ʩʜʚʠʥʫʪʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ ʥʘ ʨʘʩʩʪʦʷʥʠʝ 64 ʥʤ. ʌʠʙʨʠʣʣʳ ʚ ʩʚʦʶ 
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ʦʯʝʨʝʜʴ ʦʙʨʘʟʫʶʪ ʢʦʣʣʘʛʝʥʦʚʦʝ ʚʦʣʦʢʥʦ, ʘ ʟʘʪʝʤ ʢʦʣʣʘʛʝʥʦʚʳʡ ʧʫʯʦʢ ʠʟ 

ʚʦʣʦʢʦʥ (ʨʠʩ. 1) [25, 27, 83].  

 
ʈʠʩ. 1. ʉʭʝʤʘ ʦʨʛʘʥʠʟʘʮʠʠ ʩʪʨʫʢʪʫʨʳ ʢʦʣʣʘʛʝʥʘ [62] 

 

   ʂʦʣʣʘʛʝʥ ð ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʡ ʧʦʣʠʤʦʨʬʥʳʡ ʙʝʣʦʢ. ʆʥ ʩʠʥʪʝʟʠʨʫʝʪʩʷ 

ʨʘʟʥʳʤʠ ʢʣʝʪʢʘʤʠ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ (ʬʠʙʨʦʙʣʘʩʪʘʤʠ, ʭʦʥʜʨʦʙʣʘʩʪʘʤʠ, 

ʦʩʪʝʦʙʣʘʩʪʘʤʠ), ʵʧʠʪʝʣʠʦʮʠʪʘʤʠ ʠ ʵʥʜʦʪʝʣʠʦʮʠʪʘʤʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʠʟʚʝʩʪʥʦ 19 ʪʠʧʦʚ ʢʦʣʣʘʛʝʥʘ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʧʝʨʚʠʯʥʦʡ 

ʩʪʨʫʢʪʫʨʦʡ ʧʝʧʪʠʜʥʳʭ ʮʝʧʝʡ, ʬʫʥʢʮʠʷʤʠ ʠ ʣʦʢʘʣʠʟʘʮʠʝʡ ʚ ʦʨʛʘʥʠʟʤʝ (ʪʘʙʣ. 

1). ɺʘʨʠʘʥʪʦʚ Ŭ-ʮʝʧʝʡ, ʦʙʨʘʟʫʶʱʠʭ ʪʨʦʡʥʫʶ ʩʧʠʨʘʣʴ, ʦʢʦʣʦ 30 [49]. ʂʘʞʜʘʷ 

ʠʟ ʪʨʦʡʥʳʭ ʩʧʠʨʘʣʝʦʙʨʘʟʥʳʭ ʩʪʨʫʢʪʫʨ ʦʙʦʟʥʘʯʘʝʪʩʷ ʨʠʤʩʢʦʡ ʮʠʬʨʦʡ (I, II, 

III ʠ ʪ. ʜ.). ʂʘʞʜʘʷ ʢʦʣʣʘʛʝʥʦʚʘʷ ʩʫʙʲʝʜʠʥʠʮʘ ʠʤʝʝʪ ʦʙʦʟʥʘʯʝʥʠʝ ʢʘʢ 

ʩʫʙʲʝʜʠʥʠʮʘ Ŭ, ʘ ʝʝ ʪʠʧʫ ʧʨʠʩʚʦʝʥ ʥʦʤʝʨ (Ŭ1, Ŭ2, Ŭ3 ʠ ʪ. ʜ.) [39]. ɺ ʦʨʛʘʥʠʟʤʝ 

ʯʝʣʦʚʝʢʘ ʩʦʩʪʘʚʣʷʶʪ 95 % ʚʩʝʛʦ ʢʦʣʣʘʛʝʥʘ ʢʦʣʣʘʛʝʥʳ I, II  ʠ III  ʪʠʧʘ, ʢʦʪʦʨʳʝ 

ʦʙʨʘʟʫʶʪ ʦʯʝʥʴ ʧʨʦʯʥʳʝ ʬʠʙʨʠʣʣʳ. ʇʦʵʪʦʤʫ ʵʪʠ ʪʠʧʳ ʢʦʣʣʘʛʝʥʘ ʯʘʩʪʦ 

ʥʘʟʳʚʘʶʪ ʠʥʪʝʨʩʪʠʮʠʘʣʴʥʳʤʠ. [25]. 

     ʉʫʱʝʩʪʚʫʶʱʠʝ ʪʠʧʳ ʢʦʣʣʘʛʝʥʘ ʤʦʛʫʪ ʙʳʪʴ ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʚ ʯʝʪʳʨʝ 

ʢʣʘʩʩʘ (ʪʘʙʣ. 2). ʌʠʙʨʠʣʣʷʨʥʳʡ ʢʦʣʣʘʛʝʥ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʢʦʣʣʘʛʝʥʦʤ ʫ ʧʦʟʚʦʥʦʯʥʳʭ. ʆʥ ʠʛʨʘʝʪ ʩʪʨʫʢʪʫʨʥʫʶ ʨʦʣʴ, 

ʚʥʦʩʷ ʚʢʣʘʜ ʚ ʤʦʣʝʢʫʣʷʨʥʫʶ ʘʨʭʠʪʝʢʪʫʨʫ, ʬʦʨʤʫ ʠ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 
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ʪʢʘʥʝʡ, ʪʘʢʠʝ ʢʘʢ ʧʨʦʯʥʦʩʪʴ ʥʘ ʨʘʟʨʳʚ ʚ ʢʦʞʝ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʨʘʩʪʷʞʝʥʠʶ ʚ 

ʩʚʷʟʢʘʭ [89, 252]. 

ʊʘʙʣʠʮʘ 1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʣʣʘʛʝʥʘ ʚ ʪʢʘʥʷʭ ʠ ʦʨʛʘʥʘʭ [16, 229, 292] 

ʊʠʧ 

ʢʦʣʣʘʛʝʥʘ 

ɻʝʥʳ Ŭ-ʮʝʧʠ ʊʢʘʥʠ ʠ ʦʨʛʘʥʳ 

I COL1A1, COL1A2 ʂʦʞʘ, ʩʫʭʦʞʠʣʠʷ, ʢʦʩʪʠ, ʨʦʛʦʚʠʮʘ, 

ʧʣʘʮʝʥʪʘ, ʘʨʪʝʨʠʠ, ʧʝʯʝʥʴ, ʜʝʥʪʠʥ 

II  COL2A1 ʍʨʷʱʠ, ʤʝʞʧʦʟʚʦʥʦʯʥʳʝ ʜʠʩʢʠ, 

ʩʪʝʢʣʦʚʠʜʥʦʝ ʪʝʣʦ, ʨʦʛʦʚʠʮʘ 

III  COL3A1 ɸʨʪʝʨʠʠ, ʤʘʪʢʘ, ʢʦʞʘ ʧʣʦʜʘ, ʩʪʨʦʤʘ 

ʧʘʨʝʥʭʠʤʘʪʦʟʥʳʭ ʦʨʛʘʥʦʚ 

IV COL4A1-COL4A6 ɹʘʟʘʣʴʥʳʝ ʤʝʤʙʨʘʥʳ 

V COL5A1-COL5A3 ʄʠʥʦʨʥʳʡ ʢʦʤʧʦʥʝʥʪ ʪʢʘʥʝʡ, 

ʩʦʜʝʨʞʘʱʠʭ ʢʦʣʣʘʛʝʥ I ʠ II ʪʠʧʦʚ 

VI  COL6A1-COL6A3 ʍʨʷʱʠ, ʢʨʦʚʝʥʦʩʥʳʝ ʩʦʩʫʜʳ, ʩʚʷʟʢʠ, 

ʢʦʞʘ, ʤʘʪʢʘ, ʣⱪʛʢʠʝ, ʧʦʯʢʠ 

VII  COL7A1 ɸʤʥʠʦʥ, ʢʦʞʘ, ʧʠʱʝʚʦʜ, ʨʦʛʦʚʠʮʘ, 

ʭʦʨʠʦʥ 

VIII  COL8A1-COL8A2 ʈʦʛʦʚʠʮʘ, ʢʨʦʚʝʥʦʩʥʳʝ ʩʦʩʫʜʳ, 

ʢʫʣʴʪʫʨʘʣʴʥʘʷ ʩʨʝʜʘ ʵʥʜʦʪʝʣʠʷ 

IX COL9A1-COL9A3 ʊʢʘʥʠ, ʩʦʜʝʨʞʘʱʠʝ ʢʦʣʣʘʛʝʥ II ʪʠʧʘ 

X COL10A1 ʍʨʷʱʠ (ʛʠʧʝʨʪʨʦʬʠʨʦʚʘʥʥʳʝ) 

XI  COL11A1-COL11A2 ʊʢʘʥʠ, ʩʦʜʝʨʞʘʱʠʝ ʢʦʣʣʘʛʝʥ II ʪʠʧʘ 

XII  COL12A1 ʊʢʘʥʠ, ʩʦʜʝʨʞʘʱʠʝ ʢʦʣʣʘʛʝʥ I ʪʠʧʘ 

XIII  COL13A1 ʄʥʦʛʠʝ ʪʢʘʥʠ 

XIV  COL14A1 ʊʢʘʥʠ, ʩʦʜʝʨʞʘʱʠʝ ʢʦʣʣʘʛʝʥ I ʪʠʧʘ 

XV COL15A1 ʄʥʦʛʠʝ ʪʢʘʥʠ 

XVI  COL16A1 ʄʥʦʛʠʝ ʪʢʘʥʠ 

XVII  COL17A1 ɻʝʤʠʜʝʩʤʦʩʦʤʳ ʢʦʞʠ 

XVIII  COL18A1 ʄʥʦʛʠʝ ʪʢʘʥʠ, ʧʝʯʝʥʴ, ʧʦʯʢʠ 

IXX  COL19A1 ʂʣʝʪʢʠ ʨʘʙʜʦʤʠʦʩʘʨʢʦʤʳ 

 

     ʌʠʙʨʠʣʣ-ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʢʦʣʣʘʛʝʥʳ ʩ ʧʨʝʨʳʚʠʩʪʳʤʠ ʪʨʦʡʥʳʤʠ 

ʩʧʠʨʘʣʷʤʠ ʩʘʤʠ ʧʦ ʩʝʙʝ ʥʝ ʦʙʨʘʟʫʶʪ ʬʠʙʨʠʣʣ, ʥʦ ʦʥʠ ʩʚʷʟʘʥʳ ʩ 

ʧʦʚʝʨʭʥʦʩʪʴʶ ʢʦʣʣʘʛʝʥʦʚʳʭ ʬʠʙʨʠʣʣ. ʂʦʣʣʘʛʝʥ ʪʠʧʦʚ IV , VIII , X, XV ʠ 

XVIII ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʙʘʟʘʣʴʥʳʭ ʤʝʤʙʨʘʥ. ʂʦʣʣʘʛʝʥ ʪʠʧʘ XV ʦʙʥʘʨʫʞʝʥ ʚ 

ʩʢʝʣʝʪʥʦʡ ʠ ʩʝʨʜʝʯʥʦʡ ʤʳʰʮʘʭ, ʘ ʢʦʣʣʘʛʝʥ ʪʠʧʘ XVIII ʷʚʣʷʝʪʩʷ ʢʦʤʧʦʥʝʥʪʦʤ 
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ʧʝʯʝʥʠ. ɼʨʫʛʠʝ ʪʠʧʳ ʢʦʣʣʘʛʝʥʘ ʥʘʭʦʜʷʪʩʷ ʚ ʦʯʝʥʴ ʥʠʟʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ [136, 

252].  

ʊʘʙʣʠʮʘ 2. ʆʩʥʦʚʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʦʙʨʘʟʦʚʘʥʥʳʝ ʢʦʣʣʘʛʝʥʦʤ [39, 89, 160] 

ɻʨʫʧʧʳ ʊʠʧ ʢʦʣʣʘʛʝʥʘ ʆʨʛʘʥʳ ʣʦʢʘʣʠʟʘʮʠʠ 

ʌʠʙʨʠʣʣʷʨʥʳʝ I, II, III, V, XI  ʂʦʩʪʴ, ʢʦʞʘ, ʩʫʭʦʞʠʣʠʷ 

ʉʚʷʟʘʥʥʳʝ ʩ ʬʠʙʨʠʣʣʘʤʠ IX , XII ,XIV , XVI , 

XIX  

ʍʨʷʱʠ 

ʆʙʨʘʟʫʶʱʠʝ ʩʝʪʴ IV ,VIII , X ɹʘʟʘʣʴʥʘʷ ʤʝʤʙʨʘʥʘ 

ʄʠʢʨʦʬʠʙʨʠʣʣʳ VI  ʄʝʞʧʦʟʚʦʥʦʯʥʳʝ 

ʜʠʩʢʠ 

çɿʘʷʢʦʨʝʥʥʳʝè ʬʠʙʨʠʣʣʳ VII  ʂʦʞʘ 

ʊʨʘʥʩʤʝʤʙʨʘʥʥʳʝ  XIII, XVII  ɻʝʤʠʜʝʩʤʦʩʦʤʘ 

ʇʨʦʯʠʝ XV, XVIII  ʉʝʨʜʮʝ, ʧʝʯʝʥʴ 

     ʇʨʠ ʤʥʦʛʠʭ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʷʭ ʧʨʦʠʩʭʦʜʠʪ ʥʘʨʫʰʝʥʠʝ 

ʤʝʪʘʙʦʣʠʟʤʘ ʢʦʣʣʘʛʝʥʘ. ʉʦʦʪʥʦʰʝʥʠʝʤ ʩʠʥʪʝʟʘ ʠ ʨʘʩʧʘʜʘ ʙʝʣʢʘ ʚʦ ʤʥʦʛʦʤ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʪʝʧʝʥʴ ʬʠʙʨʦʟʘ ʣʝʛʢʠʭ ʠ ʧʝʯʝʥʠ ʧʨʠ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ 

ʧʨʦʮʝʩʩʘʭ ʨʘʟʣʠʯʥʦʡ ʵʪʠʦʣʦʛʠʠ [38, 175]. ʉʠʥʪʝʟ ʢʦʣʣʘʛʝʥʘ ʟʘʤʝʪʥʦ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʠ ʟʘʞʠʚʣʝʥʠʠ ʨʘʥ. ʌʠʙʨʦʙʣʘʩʪʳ ʤʠʛʨʠʨʫʶʪ ʚ ʨʘʥʫ ʠ 

ʥʘʯʠʥʘʶʪ ʘʢʪʠʚʥʦ ʩʠʥʪʝʟʠʨʦʚʘʪʴ ʚ ʥʝʡ ʦʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ 

ʤʝʞʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ. ʈʝʟʫʣʴʪʘʪ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ - ʦʙʨʘʟʦʚʘʥʠʝ ʥʘ ʤʝʩʪʝ 

ʨʘʥʳ ʢʝʣʦʠʜʥʦʛʦ ʨʫʙʮʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʭʘʦʪʠʯʥʦ 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʬʠʙʨʠʣʣ ʢʦʣʣʘʛʝʥʘ [14, 21]. ʇʦʜʦʙʥʳʤ ʦʙʨʘʟʦʤ ʧʨʦʠʩʭʦʜʠʪ 

ʟʘʤʝʱʝʥʠʝ ʧʦʛʠʙʘʶʱʠʭ ʢʣʝʪʦʢ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʴʶ ʚ ʧʝʯʝʥʠ ʧʨʠ 

ʮʠʨʨʦʟʝ, ʚ ʩʪʝʥʢʘʭ ʘʨʪʝʨʠʡ ʧʨʠ ʘʪʝʨʦʩʢʣʝʨʦʟʝ, ʚ ʤʳʰʮʘʭ ʧʨʠ ʜʠʩʪʨʦʬʠʠ [38, 

53]. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʧʦʚʨʝʞʜʝʥʠʠ ʵʥʜʦʪʝʣʠʷ ʩʦʩʫʜʦʚ, ʛʣʘʜʢʦʤʳʰʝʯʥʳʝ 

ʢʣʝʪʢʠ ʧʦʜ ʚʣʠʷʥʠʝʤ ʊʌʈ ʤʠʛʨʠʨʫʶʪ ʚʦ ʚʥʫʪʨʝʥʥʶʶ ʦʙʦʣʦʯʢʫ ʩʦʩʫʜʦʚ, 

ʧʨʦʣʠʬʝʨʠʨʫʶʪ, ʩʠʥʪʝʟʠʨʫʷ ʢʦʣʣʘʛʝʥʦʚʳʝ, ʵʣʘʩʪʠʯʝʩʢʠʝ ʚʦʣʦʢʥʘ, 

ʧʨʦʪʝʦʛʣʠʢʘʥʳ, ʪ.ʝ. ʩʦʟʜʘʶʪ ʦʩʥʦʚʫ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʦʡ 

ʬʠʙʨʦʟʥʦʡ ʙʣʷʰʢʠ [5]. ɹʦʣʝʟʥʴ ʋʣʴʨʠʭʘ, ʚʦʟʥʠʢʘʶʱʘʷ ʚʩʣʝʜʩʪʚʠʝ ʤʫʪʘʮʠʠ ʚ 

ʦʜʥʦʤ ʠʟ 3 ʛʝʥʦʚ (COL6A1, COL6A2, COL6A3) ʢʦʣʣʘʛʝʥʘ VI (COL6), 

ʷʚʣʷʝʪʩʷ ʩʘʤʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʬʦʨʤʦʡ ʚʨʦʞʜʝʥʥʦʡ ʤʳʰʝʯʥʦʡ ʜʠʩʪʨʦʬʠʠ 

(ɺʄɼ) ʚ ɽʚʨʦʧʝ [264]. 
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    ʇʦʚʳʰʝʥʥʳʡ ʨʘʩʧʘʜ ʢʦʣʣʘʛʝʥʘ ʠʤʝʝʪ ʤʝʩʪʦ ʧʨʠ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ 

ʢʦʣʣʘʛʝʥʦʟʘʭ: ʨʝʚʤʘʪʠʟʤʝ, ʨʝʚʤʘʪʦʠʜʥʦʤ ʘʨʪʨʠʪʝ, ʩʠʩʪʝʤʥʦʡ ʢʨʘʩʥʦʡ 

ʚʦʣʯʘʥʢʝ, ʘ ʪʘʢʞʝ ʧʨʠ ʦʩʪʝʦʘʨʪʨʦʟʝ, ʭʨʦʥʠʯʝʩʢʦʤ ʧʘʨʦʜʦʥʪʦʟʝ, 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʦʧʫʭʦʣʷʭ, ʫʩʠʣʝʥʥʦʡ ʨʝʟʦʨʙʮʠʠ ʢʦʩʪʝʡ, ʘʥʝʚʨʠʟʤʝ ʘʨʪʝʨʠʡ 

ʠ ʩʝʨʜʮʘ ʠ ʜʨʫʛʠʭ ʟʘʙʦʣʝʚʘʥʠʷʭ [6, 20, 34, 51, 67]. 

     ʂʦʣʣʘʛʝʥʳ ʠʤʝʶʪ ʧʨʦʤʳʰʣʝʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ, ʪʘʢ ʢʘʢ ʦʙʣʘʜʘʝʪ ʨʷʜʦʤ 

ʩʚʦʡʩʪʚ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʢʘʢ ʙʠʦʤʘʪʝʨʠʘʣ ʚ 

ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ, ʧʠʱʝʚʦʡ ʠ ʢʦʩʤʝʪʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ [9, 16, 26, 

166, 240]: 

 īʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ï ʚʳʩʦʢʘʷ ʧʨʦʯʥʦʩʪʴ ʥʘ ʨʘʟʨʳʚ, ʥʠʟʢʘʷ 

ʨʘʩʪʷʞʠʤʦʩʪʴ, ʦʨʠʝʥʪʘʮʠʷ ʚʦʣʦʢʦʥ; 

 īʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ï ʢʦʥʪʨʦʣʠʨʫʝʤʦʝ ʧʦʧʝʨʝʯʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʜʫʙʷʱʠʤʠ 

ʚʝʱʝʩʪʚʘʤʠ, ʚʣʠʷʶʱʠʤʠ ʥʘ ʨʘʩʪʷʞʠʤʦʩʪʴ, ʥʘʙʫʭʘʥʠʝ, ʨʝʟʦʨʙʮʠʶ; 

ʠʦʥʦʦʙʤʝʥʥʳʝ ʬʫʥʢʮʠʠ; 

 ī ʙʠʦʣʦʛʠʯʝʩʢʠʝ ï ʥʠʟʢʘʷ ʘʥʪʠʛʝʥʥʦʩʪʴ, ʩʪʠʤʫʣʷʮʠʷ ʨʝʧʘʨʘʮʠʠ 

ʧʦʚʨʝʞʜʝʥʥʳʭ ʪʢʘʥʝʡ, ʛʝʤʦʩʪʘʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ, ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʧʨʷʤʦʡ 

ʘʜʛʝʟʠʠ ʢʣʝʪʦʢ. 

     ɹʝʣʦʢ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʧʨʠ 

ʧʦʣʫʯʝʥʠʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ [2, 10, 60]. ʇʨʠ ʵʪʦʤ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ 

ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʢʦʣʣʘʛʝʥʘ ʚ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʭ: ʣʠʩʪʳ [75, 

106], ʪʨʫʙʢʠ [98], ʧʣʝʥʢʠ [309], ʤʝʤʙʨʘʥʳ [229], ʢʦʤʧʦʟʠʪʳ [331], 

ʠʥʲʝʢʮʠʦʥʥʳʝ ʨʘʩʪʚʦʨʳ [224], ʜʠʩʧʝʨʩʠʠ [226]. 

     ʂʦʣʣʘʛʝʥ ʯʘʩʪʦ ʩʣʫʞʠʪ ʤʘʪʨʠʮʝʡ ʜʣʷ ʠʤʤʦʙʠʣʠʟʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ɹɸɺ ʠ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ, ʦʙʝʩʧʝʯʠʚʘʷ ʠʭ ʥʘʧʨʘʚʣʝʥʥʫʶ ʜʦʩʪʘʚʢʫ ʧʨʠ ʣʝʯʝʥʠʠ 

ʨʘʥ, ʛʣʘʟʥʳʭ ʠ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ [26, 73, 152]. ʆʧʠʩʘʥʦ 

ʧʨʠʤʝʥʝʥʠʝ ʙʝʣʢʘ ʚ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʭʠʨʫʨʛʠʠ ʧʨʠ ʜʝʬʝʢʪʘʭ ʢʦʞʠ, ʦʞʦʛʘʭ, 

ʰʨʘʤʘʭ, ʪʨʘʚʤʘʭ ʩʫʭʦʞʠʣʠʡ ʠ ʤʳʰʮ [44, 152, 241]. ʈʘʟʨʘʙʦʪʘʥʦ ʠ 

ʧʨʠʤʝʥʷʝʪʩʷ ʤʥʦʛʦ ʨʘʟʣʠʯʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʬʦʨʤ ʥʘ ʦʩʥʦʚʝ ʢʦʣʣʘʛʝʥʘ ʩ 

ʛʝʤʦʩʪʘʪʠʯʝʩʢʠʤ ʜʝʡʩʪʚʠʝʤ ʜʣʷ ʣʝʯʝʥʠʷ ʢʨʦʚʦʪʝʯʝʥʠʡ ʠ ʨʘʥ [2, 9, 26, 152, 

241]. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʢʦʣʣʘʛʝʥ ʩʪʠʤʫʣʠʨʫʝʪ ʨʦʩʪ ʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʫ ʢʣʝʪʦʢ, 
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ʨʝʛʫʣʠʨʫʷ ʨʘʟʣʠʯʥʳʝ ʢʣʝʪʦʯʥʳʝ ʬʫʥʢʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʨʝʛʝʥʝʨʘʮʠʶ ʪʢʘʥʝʡ 

ʠ ʦʨʛʘʥʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʙʝʣʦʢ (ʭʨʷʱʠ, ʢʦʩʪʠ, ʢʦʞʘ, ʩʚʷʟʢʠ) [73]. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ, ʢʦʣʣʘʛʝʥ ʠ ʝʛʦ ʛʠʜʨʦʣʠʟʘʪʳ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʧʦʣʫʯʝʥʠʠ 

ɹɸɼʦʚ ʜʣʷ ʫʢʨʝʧʣʝʥʠʷ ʩʚʷʟʦʢ, ʩʫʩʪʘʚʦʚ, ʥʦʛʪʝʡ, ʫʚʝʣʠʯʝʥʠʷ ʵʣʘʩʪʠʯʥʦʩʪʠ 

ʢʦʞʠ [3, 34, 196, 216]. ɺ ʢʦʩʤʝʪʦʣʦʛʠʠ ʢʦʣʣʘʛʝʥʩʦʜʝʨʞʘʱʝʝ ʩʳʨʴʝ 

ʩʪʠʤʫʣʠʨʫʝʪ ʚʳʨʘʙʦʪʢʫ ʩʦʙʩʪʚʝʥʥʦʛʦ ʢʦʣʣʘʛʝʥʘ, ʚʦʩʩʪʘʥʘʚʣʠʚʘʷ 

ʢʦʣʣʘʛʝʥʦʚʳʡ ʢʘʨʢʘʩ ʢʦʞʠ [284].  

     ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʠʱʝʚʳʝ ʧʨʦʜʫʢʪʳ, ʜʦʧʦʣʥʝʥʥʳʝ ʢʦʣʣʘʛʝʥʦʤ, ʤʦʛʫʪ 

ʦʙʣʘʜʘʪʴ ʦʛʨʦʤʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʠ ʧʦʣʴʟʦʡ ʜʣʷ ʟʜʦʨʦʚʴʷ [294]. ʇʨʠʤʝʥʝʥʠʝ 

ʢʦʣʣʘʛʝʥʘ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʚ ʧʨʦʜʫʢʪʘʭ ʧʠʪʘʥʠʷ, ʥʘʧʠʪʢʘʭ, ʢʦʥʜʠʪʝʨʩʢʠʭ 

ʠʟʜʝʣʠʷʭ, ʜʝʩʝʨʪʘʭ [97. 198]. ʂʦʣʣʘʛʝʥʦʚʳʝ ʧʣʝʥʢʠ ʠʣʠ ʧʦʢʨʳʪʠʷ ʧʦʤʦʛʘʶʪ 

ʧʨʦʜʣʠʪʴ ʩʨʦʢ ʛʦʜʥʦʩʪʠ ʧʨʦʜʫʢʪʦʚ, ʘ ʪʘʢʞʝ ʚʳʧʦʣʥʷʶʪ ʬʫʥʢʮʠʶ ʥʦʩʠʪʝʣʝʡ 

ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ. ʇʨʠ ʵʪʦʤ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʜʣʷ ʵʪʠʭ ʮʝʣʝʡ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʥʝʪʨʘʜʠʮʠʦʥʥʳʝ ʠʩʪʦʯʥʠʢʠ ʢʦʣʣʘʛʝʥʘ, ʪʘʢʠʝ ʢʘʢ ʦʪʭʦʜʳ ʧʝʨʝʨʘʙʦʪʢʠ 

ʤʷʩʥʦʛʦ ʩʳʨʴʷ, ʢʦʣʣʘʛʝʥʳ ʨʳʙ [16, 29]. 

     ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʣʣʘʛʝʥ ï ʙʝʣʦʢ, ʩʦʜʝʨʞʘʱʠʡʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʘʭ ʠ 

ʪʢʘʥʷʭ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ, ʦʙʣʘʜʘʶʱʠʡ ʩʧʝʮʠʬʠʯʥʳʤ ʘʤʠʥʦʢʠʩʣʦʪʥʳʤ 

ʩʦʩʪʘʚʦʤ, ʩʣʦʞʥʦʡ ʚʪʦʨʠʯʥʦʡ ʠ ʪʨʝʪʠʯʥʦʡ ʩʪʨʫʢʪʫʨʦʡ. ʆʥ ʫʯʘʩʪʚʫʝʪ ʚʦ 

ʤʥʦʛʠʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ, ʦʙʝʩʧʝʯʠʚʘʷ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ. ʕʪʦ 

ʚʟrʳʚʘʝʪ ʠʥʪʝʨʝʩ ʢ ʠʟʫʯʝʥʠʶ ʩʪʨʫʢʪʫʨʳ ʠ ʩʚʦʡʩʪʚ ʙʝʣʢʘ ʠ ʨʘʟʣʠʯʥʳʭ 

ʩʧʦʩʦʙʦʚ ʝʛʦ ʤʦʜʠʬʠʢʘʮʠʠ: ʬʝʨʤʝʥʪʘʪʠʚʥʳʭ, ʭʠʤʠʯʝʩʢʠʭ, ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʭ. 

     1.2. ʂʦʣʣʘʛʝʥʘʟʳ. 

    1.2.1. ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦ ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʠʭ ʬʝʨʤʝʥʪʘʭ. 

      ʇʨʦʪʝʘʟʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʙʰʠʨʥʫʶ ʛʨʫʧʧʫ ʬʝʨʤʝʥʪʦʚ, 

ʛʠʜʨʦʣʠʟʫʶʱʠʭ ʧʝʧʪʠʜʥʳʝ ʩʚʷʟʠ, ʩʦʝʜʠʥʷʶʱʠʝ ʩʦʩʝʜʥʠʝ ʘʤʠʥʦʢʠʩʣʦʪʥʳʝ 

ʦʩʪʘʪʢʠ ʚ ʙʝʣʢʦʚʦʡ ʤʦʣʝʢʫʣʝ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʙʦʣʝʝ ʢʦʨʦʪʢʠʭ 

ʧʝʧʪʠʜʦʚ ʠ ʘʤʠʥʦʢʠʩʣʦʪ [261]. ʇʨʦʪʝʘʟʳ ʦʙʥʘʨʫʞʝʥʳ ʫ ʚʩʝʭ ʵʫʢʘʨʠʦʪ ʠ 

ʧʨʦʢʘʨʠʦʪ: ʨʘʩʪʝʥʠʷʭ, ʞʠʚʦʪʥʳʭ, ʛʨʠʙʘʭ, ʙʘʢʪʝʨʠʷʭ ʠ ʘʨʭʝʷʭ. ʅʝʢʦʪʦʨʳʝ 
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ʚʠʨʫʩʳ ʩʠʥʪʝʟʠʨʫʶʪ ʩʚʦʠ ʩʦʙʩʪʚʝʥʥʳʝ ʧʨʦʪʝʘʟʳ [90]. ʉʦʛʣʘʩʥʦ 

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʬʝʨʤʝʥʪʦʚ, ʧʨʦʪʝʘʟʳ ʦʪʥʦʩʷʪʩʷ ʢ ʢʣʘʩʩʫ 3 

(ʛʠʜʨʦʣʘʟʳ), ʧʦʜʢʣʘʩʩʫ 4, ʛʜʝ ʢʘʞʜʦʤʫ ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʦʤʫ ʬʝʨʤʝʥʪʫ 

ʧʨʠʩʚʦʝʥ ʫʥʠʢʘʣʴʥʳʡ ʥʦʤʝʨ EC 3.4.xx [106]. 

     ʇʨʦʪʝʘʟʳ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʳ ʥʘ ʦʩʥʦʚʝ ʨʘʟʣʠʯʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʪʘʢʠʭ ʢʘʢ: 

ʪʠʧ ʢʘʪʘʣʠʟʠʨʫʝʤʦʡ ʨʝʘʢʮʠʠ, ʩʫʙʩʪʨʘʪ ʨʝʘʢʮʠʠ, ʦʧʪʠʤʘʣʴʥʳʡ ʜʠʘʧʘʟʦʥ ʨʅ, 

ʤʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʝ ʩ ʫʯʘʩʪʠʝʤ ʢʦʥʢʨʝʪʥʦʡ ʘʤʠʥʦʢʠʩʣʦʪʳ, ʧʨʠʩʫʪʩʪʚʫʶʱʝʡ ʚ 

ʘʢʪʠʚʥʦʤ ʮʝʥʪʨʝ [149, 150]. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʝʩʪʘ ʛʠʜʨʦʣʠʟʘ ʚ ʤʦʣʝʢʫʣʝ 

ʙʝʣʢʘ ʵʪʠ ʬʝʨʤʝʥʪʳ ʤʦʞʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʢʘʢ ʵʥʜʦʧʝʧʪʠʜʘʟʳ ʠ 

ʵʢʟʦʧʝʧʪʠʜʘʟʳ. ʇʝʨʚʳʝ ʜʝʡʩʪʚʫʶʪ ʥʘ ʥʝʢʦʥʮʝʚʳʝ ʧʝʧʪʠʜʥʳʝ ʩʚʷʟʠ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʙʦʣʝʝ ʢʦʨʦʪʢʠʭ ʧʝʧʪʠʜʦʚ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʦʩʣʝʜʥʠʝ 

ʛʠʜʨʦʣʠʟʫʶʪ ʧʝʧʪʠʜʥʳʝ ʩʚʷʟʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ N- ʠʣʠ ʉ-ʢʦʥʮʘʭ ʩʫʙʩʪʨʘʪʘ 

(ʘʤʠʥʦʧʝʧʪʠʜʘʟʳ ʠ ʢʘʨʙʦʢʩʠʧʝʧʪʠʜʘʟʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) [232]. ɼʨʫʛʦʡ 

ʧʦʜʭʦʜ ʢ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʨʦʪʝʘʟ ʦʩʥʦʚʘʥ ʥʘ ʥʘʣʠʯʠʝ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ 

ʘʤʠʥʦʢʠʩʣʦʪʥʦʛʦ ʦʩʪʘʪʢʘ (ʦʩʪʘʪʢʦʚ) ʚ ʘʢʪʠʚʥʦʤ ʮʝʥʪʨʝ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ 

ʧʦʜʭʦʜʘ, ʦʩʥʦʚʥʳʤʠ ʢʣʘʩʩʘʤʠ ʧʨʦʪʝʘʟ ʷʚʣʷʶʪʩʷ ʩʝʨʠʥʦʚʳʝ, ʮʠʩʪʝʠʥʦʚʳʝ, 

ʪʨʝʦʥʠʥʦʚʳʝ, ʛʣʫʪʘʤʠʥʦʚʳʝ, ʘʩʧʘʨʘʛʠʥʦʚʳʝ ʧʨʦʪʝʘʟʳ, ʤʝʪʘʣʣʦʧʨʦʪʝʠʥʘʟʳ 

(ʥʘʣʠʯʠʝ ʤʝʪʘʣʣʘ ʚ ʘʢʪʠʚʥʦʤ ʮʝʥʪʨʝ), ʩʤʝʰʘʥʥʳʝ ʧʨʦʪʝʘʟʳ ʠ ʪ. ʜ. [106]. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʬʦʨʤʠʨʦʚʘʥʘ ʙʘʟʘ ʜʘʥʥʳʭ MEROPS 

(https://www.ebi.ac.uk/merops/) ð ʨʝʩʫʨʩ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʡ ʩʚʝʜʝʥʠʷ ʦ 

ʨʘʟʣʠʯʥʳʭ ʪʠʧʘʭ ʧʨʦʪʝʘʟ [259, 260]. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʦʪʝʘʟʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ 

ʱʝʣʦʯʥʳʝ, ʢʠʩʣʳʝ ʠ ʥʝʡʪʨʘʣʴʥʳʝ ʧʨʦʪʝʘʟʳ ʥʘ ʦʩʥʦʚʝ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʜʠʘʧʘʟʦʥʘ pH ʜʣʷ ʠʭ ʢʘʪʘʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ [297]. 

     1.2.2. ʂʦʣʣʘʛʝʥʘʟʳ ʠ ʠʩʪʦʯʥʠʢʠ ʠʭ ʧʦʣʫʯʝʥʠʷ. 

    ʂʦʣʣʘʛʝʥʘʟʳ ï ʵʪʦ ʵʥʜʦʧʨʦʪʝʘʟʳ, ʛʠʜʨʦʣʠʟʫʶʱʠʝ ʪʨʝʭ-ʮʝʧʦʯʝʯʥʫʶ 

ʤʦʣʝʢʫʣʫ ʬʠʙʨʠʣʣʷʨʥʦʛʦ ʙʝʣʢʘ ʢʦʣʣʘʛʝʥʘ [77, 91, 240, 327]. ɸʢʪʠʚʥʦʝ 

ʠʟʫʯʝʥʠʝ ʢʦʣʣʘʛʝʥʘʟ ʥʘʯʘʣʦʩʴ ʚ ʢʦʥʮʝ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʩ ʚʳʜʝʣʝʥʠʝʤ 

ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʬʝʨʤʝʥʪʘ, ʩʠʥʪʝʟʠʨʫʝʤʦʛʦ ʧʘʪʦʛʝʥʥʦʡ ʙʘʢʪʝʨʠʝʡ Clostridium 

histolynicum [219]. ɿʘʪʝʤ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʚʳʜʝʣʝʥʠʝ, ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʠ 
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ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʷʜʘ ʜʨʫʛʠʭ ʢʦʣʣʘʛʝʥʘʟ ʠʟ ʧʨʦʢʘʨʠʦʪʠʯʝʩʢʠʭ ʠ 

ʵʫʢʘʨʠʦʪʠʯʝʩʢʠʭ ʦʨʛʘʥʠʟʤʦʚ [77, 116, 240] 

      ʌʝʨʤʝʥʪʳ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʛʨʫʧʧʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʥʦʩʪʠ 

ʛʠʜʨʦʣʠʟʦʚʘʪʴ ʥʘʪʠʚʥʳʡ ʠʣʠ ʜʝʥʘʪʫʨʠʨʦʚʘʥʥʳʡ ʢʦʣʣʘʛʝʥ: ʠʩʪʠʥʥʳʝ 

ʢʦʣʣʘʛʝʥʘʟʳ (ʦʙʳʯʥʦ ʵʪʦ ʤʝʪʘʣʣʦʧʨʦʪʝʠʘʟʳ) ʠ ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʠʝ 

ʧʨʦʪʝʘʟʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [77, 91, 116]. ʀʩʪʠʥʥʳʝ ʢʦʣʣʘʛʝʥʘʟʳ ʨʘʩʱʝʧʣʷʶʪ 

ʩʧʠʨʘʣʴʥʳʝ ʦʙʣʘʩʪʠ ʤʦʣʝʢʫʣ ʢʦʣʣʘʛʝʥʘ ʧʨʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʨʅ ʠ 

ʪʝʤʧʝʨʘʪʫʨʳ.  

     1.2.2.1. ʂʦʣʣʘʛʝʥʘʟʳ ʞʠʚʦʪʥʳʭ.  

     ʂʦʣʣʘʛʝʥʘʟʳ ʞʠʚʦʪʥʳʭ (EC 3.4.24.7, ɽʉ 3.4.24.34) ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

Ca2+ ʠ Zn2+ ʟʘʚʠʩʠʤʳʝ ʤʘʪʨʠʢʩʥʳʝ ʤʝʪʘʣʣʦʧʨʦʪʝʘʟʳ (MMP), ʢʦʪʦʨʳʝ 

ʨʘʩʱʝʧʣʷʶʪ ʤʦʣʝʢʫʣʳ ʬʠʙʨʠʣʣʷʨʥʦʛʦ ʢʦʣʣʘʛʝʥʘ ʪʠʧʘ I, II, III, IV ʠ XI ʚ 

ʦʧʨʝʜʝʣʝʥʥʦʤ ʤʝʩʪʝ ʪʨʦʡʥʦʡ ʩʧʠʨʘʣʠ ʧʦ ʩʚʷʟʠ Gly-Leu/Ile, ʨʘʩʧʦʣʦʞʝʥʥʦʡ 

ʧʨʠʤʝʨʥʦ ʥʘ ʪʨʠ ʯʝʪʚʝʨʪʠ ʜʣʠʥʳ ʤʦʣʝʢʫʣʳ ʦʪ N-ʢʦʥʮʘ, ʥʘ ʜʚʘ ʭʘʨʘʢʪʝʨʥʳʭ 

ʬʨʘʛʤʝʥʪʘ: 1/4 C-ʢʦʥʮʝʚʦʡ ʠ 3/4 N-ʢʦʥʮʝʚʦʡ [140, 190, 213, 240]. 

ʆʙʨʘʟʦʚʘʚʰʠʡʩʷ ʧʨʠ ʵʪʦʤ ʜʝʥʘʪʫʨʠʨʦʚʘʥʥʳʡ ʢʦʣʣʘʛʝʥ ʤʦʞʝʪ ʙʳʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʨʘʟʨʫʰʝʥ ʞʝʣʘʪʠʥʘʟʘʤʠ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʧʨʦʠʩʭʦʜʠʪ ʚ ʜʚʘ 

ʵʪʘʧʘ: ʩʥʘʯʘʣʘ ʄʄʈ ʥʘʨʫʰʘʝʪ ʪʨʦʡʥʫʶ ʩʧʠʨʘʣʴ ʢʦʣʣʘʛʝʥʘ, ʘ ʟʘʪʝʤ ʬʝʨʤʝʥʪ 

ʛʠʜʨʦʣʠʟʫʝʪ ʧʝʧʪʠʜʥʳʝ ʩʚʷʟʠ (ʨʠʩ. 2) [91].  

 

ʈʠʩ. 2. ʉʭʝʤʘ ʛʠʜʨʦʣʠʟʘ ʢʦʣʣʘʛʝʥʘ [91]. 



23 
 

     ʋ ʧʦʟʚʦʥʦʯʥʳʭ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ 28 ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ MMP, ʠʟ ʢʦʪʦʨʳʭ 

ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ 23 ʵʢʩʧʨʝʩʩʠʨʫʶʪʩʷ ʢʣʝʪʢʘʤʠ ʨʘʟʣʠʯʥʳʭ ʪʢʘʥʝʡ ʯʝʣʦʚʝʢʘ. 

ʌʝʨʤʝʥʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʚʫʤʷ ʪʠʧʘʤʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʢʣʝʪʦʯʥʦʛʦ 

ʨʘʩʧʦʣʦʞʝʥʠʷ: ñʩʝʢʨʝʪʠʨʫʝʤʳʝò ʠ ñʩʚʷʟʘʥʥʳʝ ʩ ʤʝʤʙʨʘʥʦʡò. ʄʄʈ ʪʘʢʞʝ 

ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ 6 ʛʨʫʧʧ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʭ ʩʪʨʫʢʪʫʨʦʡ, ʬʫʥʢʮʠʝʡ ʠ 

ʩʫʙʩʪʨʘʪʥʦʡ ʩʧʝʮʠʬʠʯʥʦʩʪʴʶ [190, 213, 240, 296]:  

- ʢʦʣʣʘʛʝʥʘʟʳ (ʄʄʈȤ1, -8, -13. -18);   

- ʞʝʣʘʪʠʥʘʟʳ (ʄʄʈȤ2, -9); 

- ʤʝʤʙʨʘʥʥʦʛʦ ʪʠʧʘ MMP (MMPȤ14, -15, -16, -17, -24, -25); 

- ʩʪʨʦʤʝʣʠʟʠʥʳ (MMPȤ3,-10, -11); 

- ʤʘʪʨʠʣʠʟʠʥʳ (MMPȤ7, -26);  

- ʜʨʫʛʠʝ (MMPȤ12,-19, -21, -22, -23, -26 ʠ -28).  

     ʉʪʨʫʢʪʫʨʘ ʤʥʦʛʠʭ ʄʄʈ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʦʚʦʣʴʥʦ ʭʦʨʦʰʦ ʠʟʫʯʝʥʘ 

(ʨʠʩ. 3). ɺʩʝ ʬʝʨʤʝʥʪʳ ʠʤʝʶʪ ʧʨʦʜʦʤʝʥ, ʢʘʪʘʣʠʪʠʯʝʩʢʠʡ ʜʦʤʝʥ ʩ 

ʢʦʥʩʝʨʚʘʪʠʚʥʳʤ ʮʠʥʢ-ʩʚʷʟʳʚʘʶʱʠʤ ʘʢʪʠʚʥʳʤ ʮʝʥʪʨʦʤ, ʘ ʪʘʢʞʝ ʩʦʜʝʨʞʘʪ 

ʫʥʠʢʘʣʴʥʳʝ ʜʦʤʝʥʳ, ʢʦʪʦʨʳʝ ʦʪʚʝʯʘʶʪ ʟʘ ʨʘʟʣʠʯʥʳʝ ʬʫʥʢʮʠʠ [180, 190, 213, 

240, 327].  

 

ʈʠʩ. 3. ʉʭʝʤʘʪʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ MMP [157, 180]. (ʇʦʷʩʥʝʥʠʷ ʚ ʪʝʢʩʪʝ). 
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     ʇʨʦʜʦʤʝʥ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʢʘʢ ʘʫʪʦʠʥʛʠʙʠʪʦʨ ʠ ʧʦʜʜʝʨʞʠʚʘʝʪ MMʈ ʚ 

ʥʝʘʢʪʠʚʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʂʘʪʘʣʠʪʠʯʝʩʢʠʡ ʜʦʤʝʥ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʫʶ 

ʬʝʨʤʝʥʪʘʪʠʚʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʟʘ ʩʯʝʪ ʘʢʪʠʚʥʦʛʦ ʮʝʥʪʨʘ, ʩʦʜʝʨʞʘʱʝʛʦ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʘʤʠʥʦʢʠʩʣʦʪ, ʦʪʚʝʪʩʪʚʝʥʥʫʶ ʟʘ ʩʚʷʟʳʚʘʥʠʝ c Zn2+. 

ɻʝʤʦʧʝʢʩʠʥ-ʧʦʜʦʙʥʳʡ ʜʦʤʝʥ (Hemopexin, HPX) ʦʪʚʝʯʘʝʪ ʟʘ ʢʦʥʬʨʦʥʪʘʮʠʶ ʠ 

ʩʚʷʟʳʚʘʥʠʝ ʩʫʙʩʪʨʘʪʘ ʠ ʩʦʝʜʠʥʝʥ ʩ ʢʘʪʘʣʠʪʠʯʝʩʢʠʤ ʜʦʤʝʥʦʤ ʧʦʩʨʝʜʩʪʚʦʤ 

ʢʦʥʬʦʨʤʘʮʠʦʥʥʦ ʤʦʙʠʣʴʥʦʡ ʰʘʨʥʠʨʥʦʡ ʯʘʩʪʠ ʤʦʣʝʢʫʣʳ [217]. ɼʦʤʝʥ 

ʛʝʤʦʧʝʢʩʠʥʘ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʨʘʩʱʝʧʣʝʥʠʷ ʥʘʪʠʚʥʦʛʦ ʬʠʙʨʠʣʣʷʨʥʦʛʦ 

ʢʦʣʣʘʛʝʥʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʢʘʪʘʣʠʪʠʯʝʩʢʠʡ ʜʦʤʝʥ ʤʦʞʝʪ ʨʘʩʱʝʧʣʷʪʴ 

ʥʝʢʦʣʣʘʛʝʥʦʚʳʝ ʩʫʙʩʪʨʘʪʳ [190, 213]. ʅʝʢʦʪʦʨʳʝ ʢʣʘʩʩʳ ʄʄʈ ʥʝ ʩʦʜʝʨʞʘʪ 

HPX-ʧʦʜʦʙʥʳʭ ʜʦʤʝʥʦʚ, ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʠʤʝʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʜʦʤʝʥʳ, 

ʪʘʢʠʝ ʢʘʢ ʬʠʙʨʦʥʝʢʪʠʥ (Fi), ʬʫʨʠʥ (Fu), ʪʨʘʥʩʤʝʤʙʨʘʥʥʳʡ (TM), 

ʮʠʪʦʟʦʣʴʥʳʡ (Cy), ʮʠʩʪʝʠʥʦʚʳʡ (CA), ʠʤʤʫʥʦʛʣʦʙʫʣʠʥʦʧʦʜʦʙʥʳʡ (IgG-

ʧʦʜʦʙʥʳʡ) ʠ ʛʣʠʢʦʟʠʣ-ʬʦʩʬʘʪʠʜʠʣʠʥʦʟʠʪʦʣʦʚʳʡ ʫʯʘʩʪʢʠ (GPI), ʘ ʪʘʢʞʝ 

ʷʢʦʨʥʳʝ ʜʦʤʝʥʳ (ʜʣʷ ʧʨʠʢʨʝʧʣʝʥʠʷ ʢ ʤʝʤʙʨʘʥʝ) [157].  

     MMP ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ, ʪʘʢʠʭ ʢʘʢ 

ʵʤʙʨʠʦʛʝʥʝʟ, ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʘ ʢʣʝʪʦʢ, ʘʥʛʠʦʛʝʥʝʟ, ʘʧʦʧʪʦʟ, ʘ ʪʘʢʞʝ ʧʨʠ 

ʥʝʢʦʪʦʨʳʭ ʧʘʪʦʣʦʛʠʷʭ, ʚʢʣʶʯʘʷ ʨʝʚʤʘʪʦʠʜʥʳʡ ʘʨʪʨʠʪ, ʬʠʙʨʦʟ, 

ʦʥʢʦʣʦʛʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ [180, 190, 213]. ʆʙʥʘʨʫʞʝʥʦ, ʯʪʦ MMP ʠʛʨʘʶʪ 

ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʤʝʪʘʩʪʘʟʠʨʦʚʘʥʠʠ, ʪʘʢ ʢʘʢ ʧʦʚʳʰʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʵʪʠʭ 

ʧʨʦʪʝʘʟ ʧʨʠʚʦʜʠʪ ʢ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʤʠʛʨʘʮʠʠ ʢʣʝʪʦʢ, ʨʦʩʪʫ ʦʧʫʭʦʣʠ, 

ʤʝʪʘʩʪʘʟʠʨʦʚʘʥʠʶ ʠ ʘʥʛʠʦʛʝʥʝʟʫ [127, 190, 213].  

     ɸʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʦʚ ʚ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʞʝʩʪʢʦ ʨʝʛʫʣʠʨʫʝʪʩʷ 

ʵʢʩʧʨʝʩʩʠʝʡ ʛʝʥʦʚ, ʘʢʪʠʚʘʮʠʝʡ ʠʣʠ ʠʥʘʢʪʠʚʘʮʠʝʡ ʩ ʧʦʤʦʱʴʶ ʠʥʛʠʙʠʪʦʨʦʚ, 

ʪʘʢʠʭ ʢʘʢ ʵʥʜʦʛʝʥʥʳʝ ʪʢʘʥʝʚʳʝ ʠʥʛʠʙʠʪʦʨʳ (TIMP). TIMP - ʩʧʝʮʠʬʠʯʝʩʢʠʝ 

ʠʥʛʠʙʠʪʦʨʳ MMP, ʣʦʢʘʣʠʟʦʚʘʥʥʳʝ ʚ ʪʢʘʥʷʭ, ʥʝʢʦʚʘʣʝʥʪʥʦ ʩʚʷʟʳʚʘʶʪʩʷ ʩ 

ʘʢʪʠʚʥʳʤ ʮʝʥʪʨʦʤ ʬʝʨʤʝʥʪʦʚ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʠʭ ʘʢʪʠʚʘʮʠʠ. ɺ ʧʣʘʟʤʝ 

ʢʨʦʚʠ ʪʘʢʞʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʝ ʠʥʛʠʙʠʪʦʨʳ ʄʄʈ, ʪʘʢʠʝ ʢʘʢ Ŭ2Ȥ

ʤʘʢʨʦʛʣʦʙʫʣʠʥ ʠ Ŭ1Ȥʘʥʪʠʧʨʦʪʝʘʟʘ [180, 190, 213, 296]. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʵʢʩʧʨʝʩʩʠʷ TIMP ʨʝʛʫʣʠʨʫʝʪʩʷ ʮʠʪʦʢʠʥʘʤʠ ʠ ʬʘʢʪʦʨʘʤʠ ʨʦʩʪʘ: ʬʘʢʪʦʨ 
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ʥʝʢʨʦʟʘ ʦʧʫʭʦʣʠȤʘʣʴʬʘ (TNFȤŬ), ʠʥʪʝʨʣʝʡʢʠʥȤ1 ʠ -6 (ILȤ1 ʠ ILȤ6) [190, 213, 

332]. ɸʢʪʠʚʘʮʠʷ ʄʄʈ ʩʚʷʟʘʥʘ ʩ ʥʝʢʦʪʦʨʳʤʠ ʘʫʪʦʠʤʤʫʥʥʳʤʠ 

ʟʘʙʦʣʝʚʘʥʠʷʤʠ: ʨʝʚʤʘʪʦʠʜʥʳʡ ʘʨʪʨʠʪ, ʙʦʣʝʟʥʴ ʂʨʦʥʘ, ʨʘʩʩʝʷʥʥʳʡ ʩʢʣʝʨʦʟ 

[303]. ɹʘʣʘʥʩ ʤʝʞʜʫ ʘʢʪʠʚʥʦʩʪʴʶ MMP ʠ TIMP ʚ ʪʢʘʥʷʭ ʠʤʝʝʪ ʨʝʰʘʶʱʝʝ 

ʟʥʘʯʝʥʠʝ ʜʣʷ ʛʦʤʝʦʩʪʘʟʘ, ʧʦʩʢʦʣʴʢʫ ʧʦʪʝʨʷ ʢʦʥʪʨʦʣʷ ʥʘʜ ʧʨʦʪʝʘʟʘʤʠ ʤʦʞʝʪ 

ʚʳʟʚʘʪʴ ʪʘʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʢʘʢ ʘʪʝʨʦʩʢʣʝʨʦʟ, ʬʠʙʨʦʟ ʠ ʨʘʢ [190, 197, 213].  

     ɺ ʧʦʩʣʝʜʥʠʝ ʚʨʝʤʷ ʩ ʧʦʤʦʱʴʶ ʗʄʈ-ʩʧʝʢʪʨʦʩʢʦʧʠʠ, 

ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ ʘʢʪʠʚʥʦ ʧʨʦʚʦʜʷʪʩʷ ʨʘʙʦʪʳ ʧʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʤʦʣʝʢʫʣʷʨʥʦʡ ʜʠʥʘʤʠʢʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʄʄʈ ʠ ʢʦʣʣʘʛʝʥʘ 

ʜʣʷ ʚʳʷʩʥʝʥʠʷ ʜʝʪʘʣʝʡ ʧʨʦʮʝʩʩʘ ʣʠʟʠʩʘ ʙʝʣʢʘ. ʆʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʚ ʪʨʦʡʥʦʡ 

ʩʧʠʨʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʝ ʢʦʣʣʘʛʝʥʘ ʠʤʝʶʪʩʷ ʣʦʢʘʣʴʥʳʝ çʦʙʣʘʩʪʠ ʛʠʙʢʦʩʪʠè ʩ 

ʤʦʜʫʣʷʮʠʝʡ ʤʝʞʮʝʧʦʯʝʯʥʳʭ ʩʦʣʝʚʳʭ ʤʦʩʪʠʢʦʚ ʠ ʚʦʜʦʨʦʜʥʳʭ ʩʚʷʟʝʡ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʜʦʩʪʫʧʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʙʝʣʢʘ ʜʣʷ ʬʝʨʤʝʥʪʘ. HPX-

ʜʦʤʝʥ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʪʨʦʡʥʦʡ ʩʧʠʨʘʣʴʶ ʙʝʣʢʘ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʧʨʝʟʝʥʪʘʮʠʶ ʵʪʠʭ çʦʙʣʘʩʪʝʡ ʛʠʙʢʦʩʪʠè ʚ ʘʢʪʠʚʥʦʤ ʮʝʥʪʨʝ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ 

(CAT) ʜʦʤʝʥʘ ʬʝʨʤʝʥʪʘ [179]. 

     ɻʠʜʨʦʣʠʟ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʢʦʣʣʘʛʝʥʘ ʟʘʚʠʩʠʪ ʦʪ ʚʠʜʘ ʢʦʣʣʘʛʝʥʘʟ, ʦʜʥʘʢʦ 

ʚʩʝ ʬʝʨʤʝʥʪʳ ʨʘʩʱʝʧʣʷʶʪ ʬʠʙʨʠʣʣʷʨʥʳʡ ʙʝʣʦʢ ʥʘ ʬʨʘʛʤʝʥʪʳ ʨʘʟʤʝʨʦʤ 3/4 

ʠ 1/4 ʤʦʣʝʢʫʣʳ ʠ ʪʘʢʞʝ ʧʨʦʷʚʣʷʶʪ ʘʢʪʠʚʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ ʜʨʫʛʠʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ECM ʠ ʨʘʩʪʚʦʨʠʤʳʭ ʙʝʣʢʦʚ. ʇʨʠ ʵʪʦʤ ʦʜʥʠ ʠ ʪʝ ʞʝ ʄʄʈ ʤʦʛʫʪ 

ʩʠʥʪʝʟʠʨʦʚʘʪʴʩʷ ʨʘʟʣʠʯʥʳʤʠ ʢʣʝʪʢʘʤʠ ʞʠʚʦʪʥʳʭ [228] (ʪʘʙʣ. 3).  

     ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠ ʛʠʜʨʦʣʠʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʢʦʣʣʘʛʝʥʘʟ, ʘ 

ʪʘʢʞʝ ʠʭ ʩʧʦʩʦʙʥʦʩʪʴ ʣʠʟʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʢʦʣʣʘʛʝʥʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʚʠʜʘ ʞʠʚʦʪʥʦʛʦ, ʫ ʢʦʪʦʨʦʛʦ ʩʠʥʪʝʟʠʨʫʶʪʩʷ ʬʝʨʤʝʥʪʳ [72, 

113, 123, 124]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʦʣʠʨʦʚʘʥʳ, ʦʯʠʱʝʥʳ ʠ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʢʦʣʣʘʛʝʥʘʟʳ ʠʟ ʪʢʘʥʝʡ ʨʘʟʣʠʯʥʳʭ ʞʠʚʦʪʥʳʭ [113, 123, 

145] ʠʣʠ ʧʨʦʜʫʢʪʦʚ ʠʭ ʧʝʨʝʨʘʙʦʪʢʠ [305]. ʆʜʥʘʢʦ ʧʦʣʫʯʝʥʠʝ ʢʦʣʣʘʛʝʥʘʟ ʠʟ 

ʪʢʘʥʝʡ ʞʠʚʦʪʥʳʭ ʩʣʦʞʥʳʡ ʠ ʜʦʨʦʛʦʩʪʦʷʱʠʡ ʧʨʦʮʝʩʩ, ʦʙʫʩʣʦʚʣʝʥʥʳʡ 

ʪʨʫʜʥʦʩʪʷʤʠ ʚʳʜʝʣʝʥʠʷ, ʦʯʠʩʪʢʠ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʬʝʨʤʝʥʪʘ, ʘ ʪʘʢʞʝ 

ʦʙʳʯʥʦ ʢʨʘʡʥʝ ʥʠʟʢʠʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʢʦʣʣʘʛʝʥʘʟ ʚ ʠʩʭʦʜʥʦʤ ʩʳʨʴʝ [172]. 
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ʊʘʙʣʠʮʘ 3. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʤʘʪʨʠʢʩʥʳʭ ʤʝʪʘʣʣʦʧʨʦʪʝʘʟ (ʄʄʈ) 

ʊʠʧ ʄʄʈ/ 

ʢʦʣʣʘʛʝʥʘʟʘ 

ʉʫʙʩʪʨʘʪ ʀʩʪʦʯʥʠʢʠ 

ʬʝʨʤʝʥʪʘ 

ʃʠʪʝʨʘʪʫʨʥʳʡ 

ʠʩʪʦʯʥʠʢ 

ʄʄʈ-1/ 

ʢʦʣʣʘʛʝʥʘʟʘ I 

ʂʦʣʣʘʛʝʥ I, II , III , VII , 

VIII , X, ʞʝʣʘʪʠʥ, 

ʢʘʟʝʠʥ, ʣʘʤʠʥʠʥ, 

ʬʠʙʨʦʥʝʢʪʠʥ, 

ʚʠʪʨʦʥʝʢʪʠʥ, ʧʨʦ-

MMP-1, -2, -9 

ʌʠʙʨʦʙʣʘʩʪʳ, 

ʵʥʜʦʪʝʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ, 

ʢʝʨʘʪʠʥʦʮʠʪʳ, 

ʤʘʢʨʦʬʘʛʠ, ʦʩʪʝʦʙʣʘʩʪʳ, 

ʦʧʫʭʦʣʝʚʳʝ ʢʣʝʪʢʠ 

[180, 190, 213, 

240, 296] 

ʄʄʈ-8/ 

ʢʦʣʣʘʛʝʥʘʟʘ II  

ʂʦʣʣʘʛʝʥ I, II , III , V, 

VII , VIII , X, ʞʝʣʘʪʠʥ, 

ʬʠʙʨʦʥʝʢʪʠʥ, 

ʦʚʦʩʪʘʪʠʥ, 

ʧʨʦʪʝʦʛʣʠʢʘʥ, 

ʤʘʪʨʠʢʩʥʳʡ 

ʛʣʠʢʦʧʨʦʪʝʠʥ 

ʍʦʥʜʨʠʦʮʠʪʳ, 

ʤʦʥʦʥʫʢʣʝʘʨʥʳʝ 

ʬʠʙʨʦʙʣʘʩʪʥʳʝ ʢʣʝʪʢʠ, 

ʵʧʠʪʝʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ ʠ 

ʤʦʥʦʮʠʪʳ ʙʨʦʥʭʦʚ, 

ʢʝʨʘʪʠʥʦʮʠʪʳ, ʢʣʝʪʢʠ 

ʤʝʣʘʥʦʤʳ 

[180, 190, 213, 

240, 296] 

ʄʄʈ-13/ 

ʢʦʣʣʘʛʝʥʘʟʘ III  

ʂʦʣʣʘʛʝʥ I, II , III , IV, 

VII , IX, X, ʞʝʣʘʪʠʥ, 

ʢʘʟʝʠʥ, ʬʠʙʨʦʥʝʢʪʠʥ, 

ʧʣʘʟʤʠʥʦʛʝʥ, 

ʦʩʪʝʦʥʝʢʪʠʥ, ʠʥʛʠʙʠʪʦʨ 

ʩʝʨʠʥʦʚʳʭ ʧʨʦʪʝʘʟ 

ʍʦʥʜʨʠʦʮʠʪʳ, 

ʩʠʥʦʚʠʘʣʴʥʳʝ ʢʣʝʪʢʠ, 

ʢʣʝʪʢʠ ʦʧʫʭʦʣʠ 

[180, 190, 213, 

240, 296] 

ʄʄʈ-18/ 

ʢʦʣʣʘʛʝʥʘʟʘ IV  

ʂʦʣʣʘʛʝʥ, ʞʝʣʘʪʠʥ ʆʨʛʘʥʳ: ʤʦʣʦʯʥʳʝ 

ʞʝʣʝʟʳ, 

ʧʣʘʮʝʥʪʘ, ʣʝʛʢʠʝ, 

ʧʦʜʞʝʣʫʜʦʯʥʘʷ ʞʝʣʝʟʘ, 

ʷʠʯʥʠʢʠ, 

ʢʠʰʝʯʥʠʢ, ʩʝʣʝʟʝʥʢʘ, 

ʪʠʤʫʩ, 

ʧʨʝʜʩʪʘʪʝʣʴʥʘʷ ʞʝʣʝʟʘ, 

ʪʦʣʩʪʘʷ ʢʠʰʢʘ ʠ ʩʝʨʜʮʝ 

[190, 213, 240, 

296] 

 

1.2.2.2. ʂʦʣʣʘʛʝʥʘʟʳ ʨʘʩʪʝʥʠʡ. 

     ɼʦʣʛʦʝ ʚʨʝʤʷ ʩʯʠʪʘʣʦʩʴ, ʯʪʦ ʧʨʦʪʝʘʟʳ ʠʟ ʨʘʩʪʠʪʝʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʥʝ 

ʦʙʣʘʜʘʶʪ ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʦʜʥʘʢʦ ʟʘʪʝʤ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, 

ʯʪʦ ʠ ʢʦʣʣʘʛʝʥʘʟʳ ʨʘʩʪʝʥʠʡ ʦʢʘʟʳʚʘʶʪ ʩʧʝʮʠʬʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʥʘʪʠʚʥʳʡ 

ʢʦʣʣʘʛʝʥ [184, 258]. ʇʨʠ ʵʪʦʤ ʩʧʦʩʦʙʥʦʩʪʴ ʚʳʨʘʙʘʪʳʚʘʪʴ ʢʦʣʣʘʛʝʥʘʟʳ ʚ 

ʨʘʩʪʝʥʠʷʭ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʟʘʱʠʪʝ ʦʪ ʚʨʝʜʠʪʝʣʝʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʩʪʨʝʩʩʦʚ [147]. ɺʳʜʝʣʝʥʳ ʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʢʦʣʣʘʛʝʥʘʟʳ ʠʟ ʩʤʦʢʦʚʥʠʮʳ 

ʦʙʳʢʥʦʚʝʥʥʦʡ (Ficus carica), ʢʦʨʥʝʚʠʱ ʠʤʙʠʨʷ ʘʧʪʝʯʥʦʛʦ (Zingiber officinale) 

[184, 258]. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ 

ʨʘʩʪʝʥʠʡ ʪʘʢʞʝ ʩʣʦʞʥʳ, ʢʘʢ ʠ ʤʝʪʘʙʦʣʠʟʤ ʞʠʚʦʪʥʳʭ, ʯʪʦ ʝʱʝ ʙʦʣʴʰʝ 
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ʦʛʨʘʥʠʯʠʚʘʝʪ ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʦʣʣʘʛʝʥʘʟ ʠʟ ʨʘʩʪʝʥʠʡ ʚ ʙʦʣʴʰʠʭ ʤʘʩʰʪʘʙʘʭ 

[91, 172]. 

1.2.2.3. ʄʠʢʨʦʙʥʳʝ ʢʦʣʣʘʛʝʥʘʟʳ. 

     ʇʦʤʠʤʦ ʞʠʚʦʪʥʳʭ, ʢʦʣʣʘʛʝʥʘʟʳ ʦʙʥʘʨʫʞʝʥʳ ʫ ʨʘʟʣʠʯʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ [240]. ʄʠʢʨʦʙʥʳʝ ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʠʝ ʧʨʦʪʝʘʟʳ 

ʚʢʣʶʯʘʶʪ ʠʩʪʠʥʥʳʝ ʢʦʣʣʘʛʝʥʘʟʳ (EC 3.4.24.3) ʠ ʜʨʫʛʠʝ ʧʨʦʪʝʘʟʳ, 

ʦʙʣʘʜʘʶʱʠʝ ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. ʂʦʣʣʘʛʝʥʘʟʘʤʠ ʦʙʳʯʥʦ 

ʩʯʠʪʘʶʪʩʷ ʬʝʨʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʨʘʩʱʝʧʣʷʶʪ ʩʧʠʨʘʣʴʥʳʝ ʦʙʣʘʩʪʠ 

ʬʠʙʨʠʣʣʷʨʥʦʛʦ ʢʦʣʣʘʛʝʥʘ ʚ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʪʦʛʜʘ ʢʘʢ ʜʣʷ 

ʧʨʦʪʝʘʟ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʛʠʜʨʦʣʠʟʦʚʘʪʴ ʪʦʣʴʢʦ ʜʝʥʘʪʫʨʠʨʦʚʘʥʥʳʡ ʢʦʣʣʘʛʝʥ 

ʠʣʠ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʦʜʠʥ ʠʟ ʪʠʧʦʚ ʢʦʣʣʘʛʝʥʘ, ʧʨʝʜʣʦʞʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʪʝʨʤʠʥ ñʤʠʢʨʦʙʥʳʝ ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʠʝ ʧʨʦʪʝʘʟʳò [240, 327]. ɺ ʦʪʣʠʯʠʝ ʦʪ 

ʬʝʨʤʝʥʪʦʚ ʞʠʚʦʪʥʳʭ, ʨʘʩʱʝʧʣʷʶʱʠʭ ʢʦʣʣʘʛʝʥ ʚ ʦʛʨʘʥʠʯʝʥʥʦʤ ʢʦʣʠʯʝʩʪʚʝ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʩʘʡʪʦʚ ʥʘʪʠʚʥʦʡ ʪʨʝʭ-ʩʧʠʨʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʙʝʣʢʘ [190, 213], 

ʢʦʣʣʘʛʝʥʘʟʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʰʠʨʦʢʫʶ ʩʫʙʩʪʨʘʪʥʫʶ 

ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʠ ʙʦʣʝʝ ʩʣʦʞʥʳʡ ʤʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ [240, 257, 327].  

     ɿʥʘʯʠʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʢ ʧʨʦʪʝʘʟʘʤ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʩʚʷʟʘʥ ʩ ʨʷʜʦʤ 

ʧʨʝʠʤʫʱʝʩʪʚ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʜʫʮʝʥʪʦʚ ʵʪʠʭ ʬʝʨʤʝʥʪʦʚ 

[151]: ʥʝʦʛʨʘʥʠʯʝʥʥʳʝ ʠʩʪʦʯʥʠʢʠ ʧʦʣʫʯʝʥʠʷ, ʚʳʩʦʢʠʝ ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ, 

ʦʧʨʝʜʝʣʷʶʱʠʝ ʪʝʤʧʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʦʪʩʫʪʩʪʚʠʝ ʚʣʠʷʥʠʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ [94]. ʂʨʦʤʝ ʪʦʛʦ, ʫʯʠʪʳʚʘʷ ʨʘʟʣʠʯʥʳʝ ʫʩʣʦʚʠʡ ʩʨʝʜʳ, ʠʟ ʢʦʪʦʨʦʡ 

ʧʦʣʫʯʝʥʳ ʠʟʦʣʷʪʳ, ʤʦʞʥʦ ʧʦʣʫʯʘʪʴ ʬʝʨʤʝʥʪʳ ʩ ʞʝʣʘʝʤʳʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ [253]. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʪʝʨʤʦʩʪʘʙʠʣʴʥʳʭ ʧʨʦʪʝʘʟ, 

ʧʝʨʩʧʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʨʤʦʬʠʣʴʥʳʭ ʙʘʢʪʝʨʠʡ, ʨʘʩʪʫʱʠʭ ʚ ʛʦʨʷʯʠʭ 

ʠʩʪʦʯʥʠʢʘʭ [267]. ʂʦʨʦʪʢʦʝ ʚʨʝʤʷ ʛʝʥʝʨʘʮʠʠ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʩʪʦʡ ʛʝʥʦʤ 

ʦʙʣʝʛʯʘʶʪ ʛʝʥʝʪʠʯʝʩʢʠʝ ʤʘʥʠʧʫʣʷʮʠʠ ʩ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ [76], ʯʪʦ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʦʪʢʨʳʚʘʝʪ ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʪʝʭʥʦʣʦʛʠʡ ʧʦʣʫʯʝʥʠʷ 

çʠʥʜʠʚʠʜʫʘʣʴʥʳʭè ʬʝʨʤʝʥʪʦʚ ʩ ʞʝʣʘʝʤʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʆʜʥʦʡ ʠʟ ʧʨʦʙʣʝʤ 

ʧʨʠ ʨʘʙʦʪʝ ʩ ʞʠʚʦʪʥʳʤʠ ʷʚʣʷʝʪʩʷ ʩʦʙʣʶʜʝʥʠʝ ʵʪʠʯʝʩʢʠʭ ʥʦʨʤ, ʢʦʪʦʨʳʝ 

ʦʪʩʫʪʩʪʚʫʶʪ ʚ ʩʣʫʯʘʝ ʧʨʦʪʝʘʟ ʤʠʢʨʦʙʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ [109, 110, 133]. 
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ʉʧʦʩʦʙʥʦʩʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʧʨʦʜʫʮʠʨʦʚʘʪʴ ʚʥʝʢʣʝʪʦʯʥʳʝ ʧʨʦʪʝʘʟʳ 

ʫʧʨʦʱʘʝʪ ʩʧʦʩʦʙʳ ʠʭ ʧʦʣʫʯʝʥʠʷ, ʢʘʢ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʪʘʢ ʠ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʧʨʦʮʝʩʩʝ [261]. ɺʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʜʝʰʝʚʳʭ ʩʫʙʩʪʨʘʪʦʚ ʠʣʠ ʜʘʞʝ ʦʪʭʦʜʦʚ ʧʨʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʧʨʦʜʫʮʝʥʪʦʚ 

ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʘʣʴʥʝʡʰʝʝ ʧʦʚʳʰʝʥʠʝ ʵʢʦʥʦʤʠʯʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʡ 

ʧʦʣʫʯʝʥʠʷ ʢʦʣʣʘʛʝʥʘʟ [158, 206]. 

    ʀʥʪʝʨʝʩ ʢ ʢʦʣʣʘʛʝʥʘʟʘʤ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʩʚʷʟʘʥ ʪʘʢʞʝ ʩ ʪʝʤ, ʯʪʦ 

ʬʝʨʤʝʥʪʳ ʩʯʠʪʘʶʪʩʷ ʚʘʞʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʚʠʨʫʣʝʥʪʥʦʩʪʠ ʠʟ-ʟʘ ʠʭ 

ʩʧʦʩʦʙʥʦʩʪʠ ʚʤʝʩʪʝ ʩ ʜʨʫʛʠʤʠ ʬʝʨʤʝʥʪʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʵʣʘʩʪʘʟʘ, ʨʘʟʨʫʰʘʪʴ 

ʚʥʝʢʣʝʪʦʯʥʳʝ ʩʪʨʫʢʪʫʨʳ ʚ ʦʨʛʘʥʠʟʤʝ ʭʦʟʷʠʥʘ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʵʬʬʝʢʪʠʚʥʦʡ 

ʢʦʣʦʥʠʟʘʮʠʠ ʢʣʝʪʦʢ ʭʦʟʷʠʥʘ, ʧʨʦʥʠʢʥʦʚʝʥʠʶ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʘʥʘʵʨʦʙʥʳʝ 

ʫʯʘʩʪʢʠ, ʩʦʜʝʡʩʪʚʫʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʠʥʬʝʢʮʠʠ ʠ ʫʩʫʛʫʙʣʷʷ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ [117, 240, 296, 301]. ɼʝʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠ ʩʪʨʫʢʪʫʨʥʳʭ ʩʚʦʡʩʪʚ ʵʪʦʛʦ ʢʣʘʩʩʘ ʬʝʨʤʝʥʪʦʚ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʜʘʣʴʥʝʡʰʝʤʫ ʦʩʦʟʥʘʥʠʶ ʨʦʣʠ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʢʦʣʣʘʛʝʥʘʟ [69, 

165, 123, 240, 327]. ɹʦʣʝʝ ʪʦʛʦ, ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʢʦʣʣʘʛʝʥʘʟʳ ʙʳʣʠ 

ʠʩʩʣʝʜʦʚʘʥʳ ʢʘʢ ʤʥʦʛʦʦʙʝʱʘʶʱʠʝ ʤʠʰʝʥʠ ʜʣʷ ʠʥʛʠʙʠʨʦʚʘʥʠʷ 

ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʠʥʚʘʟʠʠ [178, 185, 278].  

    ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟʫʯʝʥʥʳʭ ʤʠʢʨʦʙʥʳʭ 

ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʠʭ ʬʝʨʤʝʥʪʦʚ ʦʪʥʝʩʝʥʦ ʢ ʨʘʟʣʠʯʥʳʤ ʩʝʤʝʡʩʪʚʘʤ: 

ʤʝʪʘʣʣʦʧʨʦʪʝʘʟʳ ʩʝʤʝʡʩʪʚʘ M9, ʩʝʨʠʥʦʚʳʝ ʧʨʦʪʝʘʟʳ ʩʝʤʝʡʩʪʚ S1, S8 ʠ S53, ʘ 

ʪʘʢʞʝ ʥʝʢʦʪʦʨʳʝ ʯʣʝʥʳ ʩʝʤʝʡʩʪʚʘ U32. ʏʣʝʥʳ ʩʝʤʝʡʩʪʚʘ M9 - ʢʦʣʣʘʛʝʥʘʟʳ 

ʢʣʦʩʪʨʠʜʠʡ ʠ ʚʠʙʨʠʦʥʦʚ ʩʦʜʝʨʞʘʪ ʢʦʥʩʝʨʚʘʪʠʚʥʳʡ ʮʠʥʢ-ʩʚʷʟʳʚʘʶʱʠʡ 

ʫʯʘʩʪʦʢ ʩ ʘʤʠʥʦʢʠʩʣʦʪʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ (HEYTH), (HEFTH) ʠʣʠ 

(HEYVH), ʢʦʪʦʨʳʡ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʢʘʢ ʢʘʪʘʣʠʪʠʯʝʩʢʠʡ ʜʦʤʝʥ [91. 125, 327]. 

ʉʝʤʝʡʩʪʚʦ S1 ʠʤʝʝʪ ʚ ʘʢʪʠʚʥʦʤ ʮʝʥʪʨʝ ʦʩʪʘʪʢʠ His-Asp-Ser, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʩʝʤʝʡʩʪʚʦ S8 ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʪʘʣʠʪʠʯʝʩʢʦʡ ʪʨʠʘʜʦʡ Asp-His-Ser [91, 319, 

327]. ʏʣʝʥʳ ʩʝʤʝʡʩʪʚʘ S53 ʦʙʣʘʜʘʶʪ ʫʥʠʢʘʣʴʥʦʡ ʢʘʪʘʣʠʪʠʯʝʩʢʦʡ ʪʨʠʘʜʦʡ ʚ 

ʚʠʜʝ Glu-Asp-Ser [91, 302, 327]. ʉʝʤʝʡʩʪʚʦ U32 ʩʦʜʝʨʞʠʪ ʤʥʦʞʝʩʪʚʦ 

ʢʦʣʣʘʛʝʥʘʟ ʥʝʠʟʚʝʩʪʥʦʛʦ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʪʠʧʘ [91, 260, 327]. ʆʩʥʦʚʥʳʝ 
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ʩʚʝʜʝʥʠʷ ʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʢʦʣʣʘʛʝʥʘʟ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 4. 

ʊʘʙʣʠʮʘ 4. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʢʦʣʣʘʛʝʥʘʟ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ [91, 327] 

ʉʝʤʴʷ   ʂʣʘʩʩ ʅʘʟʚʘʥʠʝ            ʀʩʪʦʯʥʠʢ           ɸʢʪʠʚʥʳʡ ʮʝʥʪʨ*             ʉʫʙʩʪʨʘʪ 

M9B        I          ColG     Clostridium histolyticum         HEYTH        ʂʦʣʣʘʛʝʥ ʪʠʧ I, II, III  

                I          ColA      Clostridium perfringens          HEFTH        ʂʦʣʣʘʛʝʥ ʪʠʧ I, ʘʟʦʢʦʣ 

                II         ColH      Clostridium histolyticum        HEYTH        ʂʦʣʣʘʛʝʥ ʪʠʧ I, II, III  

M9A       II          VMC     Vibrio mimicus                        HEYTH       ʂʦʣʣʘʛʝʥ ʪʠʧ I, II, III , 

                                                                                                                ʞʝʣʘʪʠʥ, Cbz-GPLGP, 

                                                                                                                Cbz-GPGGPA 

               II          PrtVp     Vibrio parahaemolyticus 93   HEYTH       ʂʦʣʣʘʛʝʥ ʪʠʧ I, II, III, IV  

                                                                                                                FALGPA 

               III        VAC       Vibrio alginolyticus                HEYVH       ɾʝʣʘʪʠʥ, ʢʘʟʝʠʥ, 

                                                                                                               ʢʦʣʣʘʛʝʥ, ʩʠʥʪ.ʩʫʙʩʪʨʘʪʳ 

               III        VPPC     Vibrio parahaemolyticus 04  HEYVH        ʂʦʣʣʘʛʝʥ ʪʠʧ I, ʞʝʣʘʪʠʥ, 

                                                                                                               ʢʘʟʝʠʥ, Cbz-GPGGPA 

               III       VPM      Vibrio parahaemolyticus        HEYVH       ʂʦʣʣʘʛʝʥ ʪʠʧ I, II, III , IV, 

                                          FYZ 8621.4                                                 ʞʝʣʘʪʠʥ, ʢʘʟʝʠʥ, 

                                                                                                               Cbz-GPGGPA 

S1                      SOT     Streptomyces omiyaensis     His75,Asp120,   ʂʦʣʣʘʛʝʥ ʪʠʧ I, IV  

                                                                                     Ser210 

                          SGT     Streptomyces griseus           His73,Asp118,    ʂʦʣʣʘʛʝʥ ʪʠʧ I 

                                                                                    Ser208 

S8                                 Geobacillus                           Asp196,His260,  ʂʦʣʣʘʛʝʥ ʪʠʧ I, IV  

                                     collagenovorans                     Ser590 

                         MCP-  Pseudoalteromonas sp.          Asp49,His104,    ʂʦʣʣʘʛʝʥ ʪʠʧ I, II , IV, 

                         01                                                       Ser269                ʞʝʣʘʪʠʥ, ʢʘʟʝʠʥ 

                                     Myroides profundi                Asp129,His174,  ʂʦʣʣʘʛʝʥ ʪʠʧ I, 

                                                                                   Ser378                  ʞʝʣʘʪʠʥ 

S53                              Alicyclobacillus                    Glu78,Asp82,      ɾʝʣʘʪʠʥ, ʢʦʣʣʘʛʝʥ 

                                    sendaiensis                             Ser278                 ʜʝʥʘʪʫʨʠʨʦʚʘʥʥʳʡ 

U32                 PrtC     Porphyromonas gingivalis                                 ʂʦʣʣʘʛʝʥ ʪʠʧ I, ʘʟʦʢʦʣ 

* - ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʘʤʠʥʦʢʠʩʣʦʪ/ʢʘʪʘʣʠʪʠʯʝʩʢʘʷ ʪʨʠʘʜʘ ʚ ʘʢʪʠʚʥʦʤ ʮʝʥʪʨʝ ʬʝʨʤʝʥʪʘ 
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    1.2.3. ʉʢʨʠʥʠʥʛ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʢʦʣʣʘʛʝʥʘʟ.  

     ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʝʜʩʪʘʚʠʪʝʣʠ Clostridium sp. ʚ ʦʩʥʦʚʥʦʤ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʣʣʘʛʝʥʘʟʳ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʤʘʩʰʪʘʙʘʭ. 

ʆʜʥʘʢʦ ʧʘʪʦʛʝʥʥʘʷ ʠ ʘʥʘʵʨʦʙʥʘʷ ʧʨʠʨʦʜʘ ʵʪʦʛʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘ, ʘ ʪʘʢʞʝ 

ʩʠʥʪʝʟ ʪʦʢʩʠʥʦʚ, ʦʛʨʘʥʠʯʠʚʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʬʝʨʤʝʥʪʘ ʠ ʫʚʝʣʠʯʠʚʘʝʪ 

ʩʪʦʠʤʦʩʪʴ ʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ [91, 240]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʧʦʠʩʢ ʥʝʧʘʪʦʛʝʥʥʳʭ ʠʣʠ ʤʝʥʝʝ ʧʘʪʦʛʝʥʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʢʘʢ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʢʦʣʣʘʛʝʥʘʟ, ʢʦʪʦʨʳʝ 

ʤʦʛʣʠ ʙʳ ʦʙʝʩʧʝʯʠʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦ ʵʪʦʛʦ ʬʝʨʤʝʥʪʘ ʵʢʦʥʦʤʠʯʝʩʢʠ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ [92]. ʉʢʨʠʥʠʥʛ ʠ ʚʳʜʝʣʝʥʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʩ 

ʚʳʩʦʢʠʤ ʚʳʭʦʜʦʤ ʬʝʨʤʝʥʪʦʚ, ʨʘʟʨʘʙʦʪʢʘ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʩʨʝʜʳ 

ʠ ʫʩʣʦʚʠʡ ʬʝʨʤʝʥʪʘʮʠʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʠʭ ʬʝʨʤʝʥʪʦʚ ʩ 

ʥʦʚʳʤʠ ʫʣʫʯʰʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʘʢʪʫʘʣʴʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʙʠʦʪʝʭʥʦʣʦʛʠʠ [91, 92, 93, 137, 240,  327]. ʉʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʤʠʢʨʦʙʥʳʭ ʧʨʦʪʝʘʟ ʚʩʝʛʜʘ ʚʳʰʝ, 

ʯʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʣʝʪʦʢ ʞʠʚʦʪʥʳʭ ʠʣʠ ʨʘʩʪʝʥʠʡ, ʠʟ-ʟʘ ʦʛʨʘʥʠʯʝʥʥʳʭ 

ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʠʪʘʪʝʣʴʥʳʤ ʩʨʝʜʘʤ, ʫʩʣʦʚʠʷʤ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʠ ʙʦʣʝʝ 

ʚʳʩʦʢʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ [91, 172]  

     ɼʣʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʠʟʤʝʨʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʜʫʮʝʥʪʦʚ 

ʢʦʣʣʘʛʝʥʘʟ ʧʨʠʤʝʥʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ. ʂʘʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ 

ʘʢʪʠʚʥʦʩʪʠ ʢʦʣʣʘʛʝʥʘʟʳ ʧʨʦʚʦʜʷʪ ʩ ʧʦʤʦʱʴʶ ʪʝʩʪʘ ʥʘ ʛʠʜʨʦʣʠʟ ʞʝʣʘʪʠʥʘ 

ʠʣʠ ʢʦʣʣʘʛʝʥʘ, ʢʦʪʦʨʳʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʨʘʟʣʠʯʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ [91, 

116, 240]. ʇʨʦʜʫʮʝʥʪʳ ʢʦʣʣʘʛʝʥʘʟʳ ʤʦʛʫʪ ʙʳʪʴ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʦʥʳ ʛʠʜʨʦʣʠʟʘ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʣʫʯʰʝ ʚʳʷʚʠʪʴ ʟʦʥʫ 

ʛʠʜʨʦʣʠʟʘ, ʧʣʘʩʪʠʥʳ ʟʘʣʠʚʘʶʪ ʊʍʋ, ʢʦʪʦʨʘʷ ʦʩʘʞʜʘʝʪ ʙʝʣʢʠ ʠ ʧʨʦʩʚʝʪʣʷʝʪ 

ʟʦʥʫ ʛʠʜʨʦʣʠʟʘ [93]. ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩ 

ʧʦʤʦʱʴʶ ʪʦʛʦ ʞʝ ʤʝʪʦʜʘ, ʧʨʠ ʵʪʦʤ ʫʯʠʪʳʚʘʝʪʩʷ ʦʪʥʦʰʝʥʠʝ ʟʦʥʳ ʛʠʜʨʦʣʠʟʘ ʢ 

ʜʠʘʤʝʪʨʫ ʢʦʣʦʥʠʠ [92]. ɺ ʜʨʫʛʦʤ ʚʘʨʠʘʥʪʝ - ʜʣʷ ʘʥʘʣʠʟʘ ʢʦʣʣʘʛʝʥʘʟʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʫʶʪ ʙʝʩʢʣʝʪʦʯʥʳʝ ʵʢʩʪʨʘʢʪʳ, ʢʦʪʦʨʳʝ ʧʦʤʝʱʘʶʪ ʚ 
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ʣʫʥʢʠ, ʩʜʝʣʘʥʥʳʝ ʚ ʪʚʝʨʜʳʭ ʩʨʝʜʘʭ. ʇʨʦʟʨʘʯʥʳʝ ʟʦʥʳ ʚʦʢʨʫʛ ʣʫʥʦʢ ʟʘʪʝʤ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʘ [203, 204]. 

     ʂʦʣʠʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʢʦʣʣʘʛʝʥʘʟʳ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ 

ʪʠʧʘ ʠʩʧʦʣʴʟʫʝʤʳʭ ʩʫʙʩʪʨʘʪʦʚ ʠ ʤʝʪʦʜʘ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ. ɺ 

ʦʩʥʦʚʥʦʤ ʩʫʙʩʪʨʘʪʘʤʠ, ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ 

ʢʦʣʣʘʛʝʥʘʟʳ, ʷʚʣʷʶʪʩʷ ʥʝʨʘʩʪʚʦʨʠʤʳʡ ʢʦʣʣʘʛʝʥ, ʨʘʩʪʚʦʨʠʤʳʡ ʢʦʣʣʘʛʝʥ ʠ 

ʞʝʣʘʪʠʥ. ɺ ʵʪʦʤ ʤʝʪʦʜʝ ʘʥʘʣʠʟʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʫʙʩʪʨʘʪʘ 

ʠʥʢʫʙʠʨʫʝʪʩʷ ʩ ʬʝʨʤʝʥʪʦʤ, ʠ ʘʢʪʠʚʥʦʩʪʴ ʢʦʣʣʘʛʝʥʘʟʳ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʫʪʝʤ 

ʠʟʤʝʨʝʥʠʷ ʩʚʦʙʦʜʥʳʭ ʘʤʠʥʦʢʠʩʣʦʪ, ʚʳʩʚʦʙʦʞʜʘʶʱʠʭʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʬʝʨʤʝʥʪʘ. ɸʢʪʠʚʥʦʩʪʴ ʢʦʣʣʘʛʝʥʘʟʳ ʚʳʨʘʞʘʝʪʩʷ ʚ ʤʢʤʦʣʴ ʩʚʦʙʦʜʥʳʭ 

ʘʤʠʥʦʛʨʫʧʧ, ʦʙʨʘʟʫʶʱʠʭʩʷ ʚ ʤʠʥʫʪʫ ʥʘ ʤʣ ʨʘʩʪʚʦʨʘ ʬʝʨʤʝʥʪʘ ʠʣʠ ʥʘ ʤʛ 

ʙʝʣʢʘ ʚ ʦʧʳʪʥʦʡ ʧʨʦʙʝ [104, 203, 240, 293, 326]. ɺʦ ʚʩʝʭ ʵʪʠʭ ʤʝʪʦʜʘʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʠʩʣʦʪʦʨʘʩʪʚʦʨʠʤʦʛʦ ʢʦʣʣʘʛʝʥʘ ʠ ʞʝʣʘʪʠʥʘ ʜʘʝʪ ʙʳʩʪʨʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʩʫʙʩʪʨʘʪʘʤʠ, ʨʝʘʢʮʠʠ ʩ ʢʦʪʦʨʳʤʠ 

ʪʨʝʙʫʶʪ ʙʦʣʴʰʝʛʦ ʚʨʝʤʝʥʠ ʠʥʢʫʙʘʮʠʠ (3-18 ʯ) [91, 240, 327]. 

     ɼʣʷ ʦʙʣʝʛʯʝʥʠʷ ʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʘʥʘʣʠʟʘ ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʩʫʙʩʪʨʘʪʳ: 4-

ʬʝʥʠʣʘʟʦʙʝʥʟʠʣ-ʦʢʩʠʢʘʨʙʦʥʠʣ-L-Pro-L-Leu-L-Gly-L-Pro-D-Arg (Pz-ʧʝʧʪʠʜ); 

N- [3- (2- ʬʫʨʠʣ-ʘʢʨʠʣʦʠʣ)] - L-ʣʝʡʮʠʣʛʣʠʮʠʣ-L-ʧʨʦʣʠʣ-L-ʘʣʘʥʠʥ (FALGPA); 

ʩʚʷʟʘʥʥʳʡ ʩ ʘʟʦʢʨʘʩʠʪʝʣʝʤ ʢʦʣʣʘʛʝʥ (ʘʟʦʢʦʣʣ). ɺ ʧʦʩʣʝʜʥʝʤ ʤʝʪʦʜʝ 

ʘʢʪʠʚʥʦʩʪʴ ʢʦʣʣʘʛʝʥʘʟʳ ʠʟʤʝʨʷʝʪʩʷ ʢʘʢ ʢʦʣʠʯʝʩʪʚʦ ʬʝʨʤʝʥʪʘ/ʤʣ, ʢʦʪʦʨʦʝ 

ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʧʨʠ 520 ʥʤ ʥʘ 0,1. ʇʨʠ ʵʪʦʤ 

CaCl2 ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʢʦʬʘʢʪʦʨʘ, ʘ ʚʨʝʤʷ ʨʝʘʢʮʠʠ ʩʦʩʪʘʚʣʷʝʪ 3-5 ʯ 

ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʦʣʦ 37Áʉ [203, 204]. ʄʘʨʢʠʨʦʚʢʘ ʙʝʣʢʘ 

ʨʘʜʠʦʘʢʪʠʚʥʳʤʠ ʠʟʦʪʦʧʘʤʠ ʠʣʠ ʬʣʫʦʨʝʩʮʠʨʫʶʱʠʤʠ ʚʝʱʝʩʪʚʘʤʠ ʪʘʢʞʝ 

ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʘʢʪʠʚʥʦʩʪʠ ʢʦʣʣʘʛʝʥʘʟʳ [81, 275, 

292, 326]. ʕʪʠ ʤʝʪʦʜʳ ʩʯʠʪʘʶʪʩʷ ʙʦʣʝʝ ʫʜʦʙʥʳʤʠ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ, 

ʦʜʥʘʢʦ ʦʥʠ ʪʨʝʙʫʶʪ ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʨʠʚʦʜʷʪ ʢ 

ʦʙʨʘʟʦʚʘʥʠʶ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʦʪʭʦʜʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʭʦʪʷ ʬʣʫʦʨʝʩʮʠʨʫʶʱʠʝ 

ʢʦʣʣʘʛʝʥʳ ʢʘʢ ʩʫʙʩʪʨʘʪʳ ʢʘʞʫʪʩʷ ʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ, ʥʦ ʤʝʯʝʥʠʝ 
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ʬʣʫʦʨʝʩʮʝʠʥʠʟʦʪʠʦʮʠʘʥʘʪʦʤ (FITC) ʠʣʠ ʙʠʦʪʠʥʦʤ - ʪʨʫʜʦʝʤʢʠʡ ʠ 

ʜʦʨʦʛʦʩʪʦʷʱʠʡ ʧʨʦʮʝʩʩ [240, 327]. ʀʤʤʫʥʦʬʝʨʤʝʥʪʥʳʡ ʘʥʘʣʠʟ ʪʘʢʞʝ ʙʳʣ 

ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʬʨʘʛʤʝʥʪʦʚ ʢʦʣʣʘʛʝʥʘ [122].  

     ʈʘʟʨʘʙʦʪʘʥ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʯʫʚʩʪʚʠʪʝʣʴʥʳʡ, ʙʳʩʪʨʳʡ ʠ ʩʧʝʮʠʬʠʯʥʳʡ 

ʤʝʪʦʜ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʢʦʣʣʘʛʝʥʘʟ. ɺ ʵʪʦʤ ʤʝʪʦʜʝ 

ʢʦʣʣʘʛʝʥ ʚʢʣʶʯʘʝʪʩʷ ʚ ʧʦʣʠʘʢʨʠʣʘʤʠʜʥʳʡ ʛʝʣʴ ʠ ʧʨʦʚʦʜʠʪʩʷ SDS-

ʵʣʝʢʪʨʦʬʦʨʝʟ. ɼʠʬʬʫʥʜʠʨʫʷ ʯʝʨʝʟ ʛʝʣʴ, ʬʝʨʤʝʥʪ ʛʠʜʨʦʣʠʟʫʝʪ ʢʦʣʣʘʛʝʥ ʠ 

ʤʦʞʝʪ ʙʳʪʴ ʦʙʥʘʨʫʞʝʥ ʚ ʚʠʜʝ ʧʨʦʟʨʘʯʥʳʭ ʟʦʥ / ʧʦʣʦʩ, ʦʢʨʫʞʝʥʥʳʭ ʪʝʤʥʳʤ 

ʬʦʥʦʤ ʦʢʨʘʰʝʥʥʦʛʦ ʙʝʣʢʘ. ʄʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʷʪʴ ʢʦʣʣʘʛʝʥʘʟʳ ʥʘ 

ʫʨʦʚʥʝ ʜʦ ʥʘʥʦʛʨʘʤʤʘ. ʇʦʣʦʩʫ ʘʢʪʠʚʥʦʩʪʠ ʢʦʣʣʘʛʝʥʘʟʳ ʤʦʞʥʦ 

ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ, ʦʢʨʘʰʠʚʘʷ ʛʝʣʴ ʢʨʘʩʠʪʝʣʝʤ ʢʫʤʘʩʩʠ ʩʠʥʠʤ [190]. 

     ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʤʝʪʦʜʳ, ʩʦʯʝʪʘʶʱʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʠ ʥʘʜʝʞʥʦʩʪʴ ʘʥʘʣʠʟʘ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʜʘʣʴʥʝʡʰʝʡ ʘʜʘʧʪʘʮʠʠ ʢ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤ ʧʣʘʪʬʦʨʤʘʤ ʩʢʨʠʥʠʥʛʘ ʩ 

ʚʳʩʦʢʦʡ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ. ʊʘʢ, ʥʘ ʦʩʥʦʚʝ ʚʳʩʦʢʦʩʧʝʮʠʬʠʯʥʦʛʦ ʠ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʛʦ ʩʧʦʩʦʙʘ ʘʥʘʣʠʟʘ ʢʦʣʣʘʛʝʥʘ ʚ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʨʘʟʮʘʭ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʣʫʦʨʦʛʝʥʥʦʛʦ ʨʝʘʛʝʥʪʘ, 3,4-ʜʠʛʠʜʨʦʢʩʠʬʝʥʠʣʫʢʩʫʩʥʦʡ 

ʢʠʩʣʦʪʳ, ʩʧʦʩʦʙʥʦʛʦ ʩʝʣʝʢʪʠʚʥʦ ʦʙʥʘʨʫʞʠʚʘʪʴ N -ʢʦʥʮʝʚʳʝ Gly-ʩʦʜʝʨʞʘʱʠʝ 

ʧʝʧʪʠʜʳ [321], ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʢʦʣʣʘʛʝʥʘʟ ʚ 

ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʣʠʟʘʪʘʭ ʥʘ ʧʣʘʪʬʦʨʤʝ 96-ʣʫʥʦʯʥʳʭ ʧʣʘʥʰʝʪ [301]. 

ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʘʥʘʣʠʟ ʩʝʣʝʢʪʠʚʝʥ ʠ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʩʢʨʠʥʠʥʛ ʠ 

ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʢʦʣʣʘʛʝʥʘʟ ʚ ʣʠʟʘʪʘʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

[301]. 

     1.2.4. ʆʧʪʠʤʠʟʘʮʠʷ ʫʩʣʦʚʠʡ ʧʦʣʫʯʝʥʠʷ ʤʠʢʨʦʙʥʳʭ ʢʦʣʣʘʛʝʥʘʟ 

     ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʠʟʚʦʜʩʪʚʦ ʤʠʢʨʦʙʥʳʭ ʧʨʦʪʝʘʟ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʘʢ ʪʚʝʨʜʦʬʘʟʥʦʡ (SSF), ʪʘʢ ʠ ʧʦʛʨʫʞʝʥʥʦʡ ʬʝʨʤʝʥʪʘʮʠʠ 

(SmF) [288].  ʂʘʞʜʳʡ ʠʟ ʵʪʠʭ ʧʦʜʭʦʜʦʚ ʠʤʝʝʪ ʩʚʦʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ 

ʥʝʜʦʩʪʘʪʢʠ. SSF ï ʦʙʣʘʜʘʝʪ ʙʦʣʴʰʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ: ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ 

ʟʘʪʨʘʪ; ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʠʟʚʣʝʯʝʥʠʷ ʧʨʦʜʫʢʪʘ ʚ ʙʦʣʝʝ 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʡ ʬʦʨʤʝ ʩ ʚʳʩʦʢʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ.ʁ ʆʜʥʘʢʦ ʧʨʠ 
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ʵʪʦʤ ʩʧʦʩʦʙʝ ʬʝʨʤʝʥʪʘʮʠʠ ʦʩʥʦʚʥʳʤ ʪʨʝʙʦʚʘʥʠʝʤ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ 

ʩʚʦʙʦʜʥʦʡ ʞʠʜʢʦʡ ʬʘʟʳ ʚ ʩʠʩʪʝʤʝ ʠ ʥʝ ʚʩʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʤʦʛʫʪ ʨʘʩʪʠ ʚ 

ʫʩʣʦʚʠʷʭ ʧʦʥʠʞʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝ ʧʦʣʥʦʩʪʴʶ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʜʦʩʪʫʧʥʦʩʪʴ ʢʦʤʧʦʥʝʥʪʦʚ ʩʨʝʜʳ, ʙʠʦʩʠʥʪʝʪʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʧʨʦʪʝʢʘʶʪ 

ʤʝʜʣʝʥʥʝʝ ʠʟ-ʟʘ ʚʣʠʷʥʠʷ ʜʠʬʬʫʟʠʦʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ; ʪʨʫʜʥʦ 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ʧʨʦʮʝʩʩʘ [74, 106, 282]. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ SmF 

ʦʪʤʝʯʘʝʪʩʷ ʣʫʯʰʝʝ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʮʝʩʩʦʤ, ʧʨʦʩʪʦʝ ʠʟʚʣʝʯʝʥʠʝ ʚʥʝʢʣʝʪʦʯʥʳʭ 

ʬʝʨʤʝʥʪʦʚ; ʦʙʣʝʛʯʝʥʥʳʡ ʪʝʧʣʦ- ʠ ʤʘʩʩʦʦʙʤʝʥ, ʜʠʬʬʫʟʠʷ ʢʦʤʧʦʥʝʥʪʦʚ 

ʩʨʝʜʳ, ʙʦʣʴʰʘʷ ʜʦʩʪʫʧʥʦʩʪʴ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʬʝʨʤʝʥʪʘʮʠʠ. ɺ ʪʦ 

ʞʝ ʚʨʝʤʷ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʦʜʫʢʪʳ ʥʘʭʦʜʷʪʩʷ ʚ ʨʘʟʙʘʚʣʝʥʥʦʤ 

ʩʦʩʪʦʷʥʠʠ ʠ ʤʝʥʝʝ ʩʪʘʙʠʣʴʥʳ, ʬʠʢʩʠʨʫʶʪʩʷ ʚʳʩʦʢʠʝ ʵʥʝʨʛʦʟʘʪʨʘʪ,r ʚʳʩʦʢʘʷ 

ʩʪʦʠʤʦʩʪʴ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪ ʠ ʩʪʦʠʤʦʩʪʴ ʧʦʣʫʯʘʝʤʦʛʦ ʧʨʦʜʫʢʪʘ, ʙʦʣʴʰʦʡ 

ʚʳʙʨʦʩ ʩʪʦʯʥʳʭ ʚʦʜ [72, 106]. ʂʘʢ ʧʨʘʚʠʣʦ, ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʠʢʨʦʙʥʦʡ 

ʧʨʦʪʝʘʟʳ ʩ ʧʦʤʦʱʴʶ SmF ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʩʫʙʩʪʨʘʪʳ, ʪʘʢʠʝ ʢʘʢ 

ʬʨʫʢʪʦʟʘ, ʩʘʭʘʨʦʟʘ, ʣʘʢʪʦʟʘ, ʜʨʦʞʞʝʚʦʡ ʠ ʢʫʢʫʨʫʟʥʳʡ ʵʢʩʪʨʘʢʪ, ʧʝʧʪʦʥ, 

ʧʘʪʦʢʘ, ʩʣʦʞʥʳʝ ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʦʙʦʯʥʳʝ ʧʨʦʜʫʢʪʳ [79, 116, 146]. 

ʅʘʧʨʦʪʠʚ, ʧʨʠ SSF ʤʠʢʨʦʙʥʳʡ ʨʦʩʪ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʪʚʝʨʜʦʡ ʧʦʜʣʦʞʢʝ ʩʦ 

ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʩʚʦʙʦʜʥʦʡ ʚʦʜʳ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ 

ʧʦʜʜʝʨʞʢʠ ʤʝʪʘʙʦʣʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʨʦʩʪʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ [121, 287]. 

SSF ʙʦʣʴʰʝ ʧʦʜʭʦʜʠʪ ʜʣʷ ʛʨʠʙʦʚ ʠʟ-ʟʘ ʙʣʠʟʦʩʪʠ ʵʪʦʛʦ ʩʧʦʩʦʙʘ ʬʝʨʤʝʥʪʘʮʠʠ 

ʢ ʠʭ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʨʝʜʝ ʦʙʠʪʘʥʠʷ ʠ ʧʦʪʨʝʙʥʦʩʪʠ ʚʦ ʚʣʘʛʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʙʘʢʪʝʨʠʷʤʠ [213]. SSF ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʦʪʭʦʜʳ 

ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ, ʚʢʣʶʯʘʷ ʧʰʝʥʠʯʥʳʝ ʦʪʨʫʙʠ, ʧʰʝʥʠʯʥʫʶ 

ʩʦʣʦʤʫ, ʰʝʣʫʭʫ, ʢʦʨʦʚʠʡ ʥʘʚʦʟ, ʞʤʳʭ ʩʘʭʘʨʥʦʛʦ ʪʨʦʩʪʥʠʢʘ, ʧʦʣʠʤʝʨʥʳʝ 

ʯʘʩʪʠʮʳ ʠ ʪ.ʜ. [121, 175, 183]. ʉʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʥʝʪ ʦʪʨʘʙʦʪʘʥʥʳʭ 

ʫʩʣʦʚʠʡ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ ʜʣʷ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʠ ʧʨʦʜʫʢʮʠʠ ʤʠʢʨʦʙʥʳʭ ʧʨʦʪʝʘʟ, ʠ ʢʘʞʜʳʡ ʰʪʘʤʤ ʠʤʝʝʪ 

ʩʚʦʠ ʦʩʦʙʳʝ ʧʠʱʝʚʳʝ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʳʨʘʙʦʪʢʠ ʬʝʨʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʦʙʳʯʥʦ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʦʧʳʪʥʳʤ ʧʫʪʝʤ ʧʨʠ ʣʶʙʦʤ ʩʧʦʩʦʙʝ ʬʝʨʤʝʥʪʘʮʠʠ [146, 288]. ʉʨʘʚʥʠʪʝʣʴʥʳʝ 
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ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʠʥʪʝʟʘ ʧʨʦʪʝʘʟ ʛʨʠʙʘʤʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ SmF ʠʣʠ SSF 

ʬʝʨʤʝʥʪʘʮʠʠ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʚʳʭʦʜ ʬʝʨʤʝʥʪʦʚ ʤʦʞʝʪ ʚ 

ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʧʨʝʚʳʰʘʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʫʶ ʧʨʠ ʛʣʫʙʠʥʥʦʤ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ [183, 206, 222, 328]. ʆʜʥʘʢʦ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʤʝʨʥʦ 90% ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʬʝʨʤʝʥʪʦʚ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʧʨʦʮʝʩʩʦʚ ʧʦʛʨʫʞʝʥʥʦʡ, ʛʣʫʙʠʥʥʦʡ 

ʬʝʨʤʝʥʪʘʮʠʠ, ʠʩʧʦʣʴʟʫʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʜʠʢʦʛʦ ʪʠʧʘ ʠʣʠ ʛʝʥʥʦ-

ʠʥʞʝʥʝʨʥʳʝ ʧʨʦʜʫʮʝʥʪʳ [288]. 

     ʆʧʪʠʤʠʟʘʮʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʚʘʞʥʘ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʚʨrʘʙʦʪʢʠ ʢʦʣʣʘʛʝʥʘʟ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʨʠʚʦʜʷʪʩʷ 

ʜʘʥʥʳʝ ʦ ʧʦʣʫʯʝʥʠʠ ʬʝʨʤʝʥʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʧʦʛʨʫʞʥʦʡ 

ʬʝʨʤʝʥʪʘʮʠʠ (SmF) [84, 91, 92, 203]. ʇʨʠ ʵʪʦʤ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʣʣʘʛʝʥʘʟʳ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʢʦʤʧʦʥʝʥʪʦʚ ʪʘʢʠʝ ʢʘʢ ʦʯʠʱʝʥʥʳʝ ʩʫʙʩʪʨʘʪʳ: 

ʥʘʪʠʚʥʳʡ ʢʦʣʣʘʛʝʥ, ʞʝʣʘʪʠʥ, ʨʳʙʠʡ ʢʦʣʣʘʛʝʥ, ʠ ʥʝʦʯʠʱʝʥʥʳʝ ʩʫʙʩʪʨʘʪʳ: 

ʨʳʙʴʷ ʢʦʞʘ, ʧʦʙʦʯʥʳʝ ʧʨʦʜʫʢʪʳ ʤʷʩʥʦʡ ʠ ʨʳʙʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ [91, 

240]. ʀʩʧʦʣʴʟʦʚʘʥʥʳʡ ʦʜʥʦʬʘʢʪʦʨʥʳʡ ʤʝʪʦʜ ʦʧʪʠʤʠʟʘʮʠʠ ʢʦʤʧʦʥʝʥʪʦʚ ʩʨʝʜ 

(OFAT), ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʨʫʜʦʝʤʢʦʩʪʴʶ ʠ ʜʣʠʪʝʣʴʥʦʩʪʴʶ, 

ʧʦʟʚʦʣʠʣ, ʦʜʥʘʢʦ, ʫʚʝʣʠʯʠʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʥʝʢʦʪʦʨʳʭ ʢʫʣʴʪʫʨ. ʊʘʢ, 

ʧʨʦʜʫʢʮʠʶ ʢʦʣʣʘʛʝʥʘʟʳ ʰʪʘʤʤʦʤ Bacillus cereus MBL13 ʫʜʘʣʦʩʴ ʫʚʝʣʠʯʠʪʴ 

ʜʦ 35 ɽʜ/ʤʣ [208], ʘ Bacillus cereus ʠ Klebsiella pneumoniae ï ʜʦ 23,07 ʠ 10,53 

ɽʜ/ʤʣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [293]. ɼʘʣʴʥʝʡʰʠʡ ʧʨʦʛʨʝʩʩ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʙʳʣ 

ʜʦʩʪʠʛʥʫʪ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʣʦʛʠʠ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʢʣʠʢʘ (RSM), ʢʦʪʦʨʘʷ 

ʧʦʟʚʦʣʷʝʪ ʧʨʝʦʜʦʣʝʪʴ ʦʛʨʘʥʠʯʝʥʠʷ ʢʣʘʩʩʠʯʝʩʢʦʡ ʪʝʭʥʠʢʠ ʦʧʪʠʤʠʟʘʮʠʠ ʩʨʝʜ 

ʠ ʫʯʠʪʳʚʘʪʴ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʵʬʬʝʢʪʳ ʠʩʩʣʝʜʫʝʤʳʭ ʧʝʨʝʤʝʥʥʳʭ. RSM - ʵʪʦ 

ʤʝʪʦʜ, ʚ ʢʦʪʦʨʦʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʧʨʠʤʝʥʷʶʪʩʷ 

ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ, ʠʤʝʶʱʠʭ ʥʝʩʢʦʣʴʢʦ ʧʝʨʝʤʝʥʥʳʭ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʧʦʚʣʠʷʪʴ ʥʘ ʠʥʪʝʨʝʩʫʶʱʫʶ ʨʝʘʢʮʠʶ, ʠ ʝʜʠʥʩʪʚʝʥʥʦʡ ʮʝʣʴʶ ʷʚʣʷʝʪʩʷ 

ʦʧʪʠʤʠʟʘʮʠʷ ʵʪʦʡ ʨʝʘʢʮʠʠ [92, 204]. ʊʘʢ, ʠʟʫʯʝʥʠʝ ʧʨʦʜʫʢʮʠʠ ʚʥʝʢʣʝʪʦʯʥʦʡ 

ʢʦʣʣʘʛʝʥʘʟʳ Penicillium aurantiogriseum URM4622 ʤʝʪʦʜʦʤ RSM 

ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʵʬʬʝʢʪʦʚ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʦʝʚʦʡ ʤʫʢʠ, 
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ʥʘʯʘʣʴʥʦʛʦ ʨʅ ʩʨʝʜʳ, ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʩʢʦʨʦʩʪʠ ʧʝʨʝʤʝʰʠʚʘʥʠʷ. 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʢʦʣʣʘʛʝʥʘʟʳ (164 ɽʜ/ʤʣ) ʥʘʙʣʶʜʘʣʘʩʴ 

ʧʨʠ ʩʣʝʜʫʶʱʠʭ ʫʩʣʦʚʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ: 0,75% ʩʦʝʚʦʡ ʤʫʢʠ, ʨʅ 8,0; 28ÁC ʠ 

200 ʦʙ/ʤʠʥ [202]. ɺ ʜʨʫʛʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʨʠʪʠʯʝʩʢʠʭ 

ʢʦʤʧʦʥʝʥʪʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʚʳʨʘʙʦʪʢʫ ʢʦʣʣʘʛʝʥʘʟʳ, ʤʝʪʦʜ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʩ 

ʪʨʝʤʷ ʢʨʠʪʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ: ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʦʝʚʦʡ ʤʫʢʠ; ʥʘʯʘʣʴʥʳʡ ʨʅ 

ʩʨʝʜʳ ʠ ʪʝʤʧʝʨʘʪʫʨʘ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʢʦʣʣʘʛʝʥʘʟʳ (283,36 ɽʜ/ʤʣ) 

ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʚ ʩʨʝʜʝ, ʩʦʜʝʨʞʘʱʝʡ 1,645% ʩʦʝʚʦʡ ʤʫʢʠ ʧʨʠ ʨʅ 7,21. ʇʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʚʦʥʘʯʘʣʴʥʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʳʭʦʜ ʢʦʣʣʘʛʝʥʘʟʳ ʚ ʵʪʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣ ʫʚʝʣʠʯʝʥ ʚ 5 ʨʘʟ [205]. 

     ɺʩʝ ʧʨʠʚʝʜʝʥʥʳʝ ʚʳʰʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʘʩʘʣʠʩʴ ʚʣʠʷʥʠʷ ʤʝʪʦʜʦʚ 

ʟʢʟʦʛʝʥʥʦʡ ʨʝʛʫʣʷʮʠʠ ʥʘ ʩʠʥʪʝʟ ʤʠʢʨʦʙʥʳʭ ʧʨʦʪʝʠʥʘʟ. ʆʪʜʝʣʴʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʛʝʥʥʦʡ ʠʥʞʝʥʝʨʠʠ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʥʦʚʳʭ ʧʨʦʜʫʮʝʥʪʦʚ [91, 240]. ʄʠʢʨʦʙʥʳʝ ʢʦʣʣʘʛʝʥʘʟʳ ʙʳʣʠ 

ʦʯʠʱʝʥʳ ʠʟ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʯʠʩʣʘ ʚʠʜʦʚ ʙʘʢʪʝʨʠʡ ʠ ʠʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʛʝʥʳ ʙʳʣʠ ʩʝʢʚʝʥʠʨʦʚʘʥʳ ʠ ʢʣʦʥʠʨʦʚʘʥʳ [70, 129, 131, 132, 170, 298, 318]. 

ʂʦʣʣʘʛʝʥʘʟʳ ʠ ʛʝʥʳ, ʢʦʜʠʨʫʶʱʠʝ ʢʦʣʣʘʛʝʥʘʟʳ, ʙʳʣʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʫ 

ʤʥʦʛʠʭ ʚʠʜʦʚ Clostridium: C. histolyticum, C. perfringens, C. botulinum, C. tetani 

ʠ C. difficile [123, 327]. ʂʘʪʘʣʠʪʠʯʝʩʢʠʡ ʜʦʤʝʥ ʢʦʣʣʘʛʝʥʘʟʳ G ʠʟ C. 

histolyticum ʙʳʣ ʢʣʦʥʠʨʦʚʘʥ [132], ʵʢʩʧʨʝʩʩʠʨʦʚʘʥ ʚ E. coli ʠ ʦʯʠʱʝʥ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʘʬʬʠʥʥʦʡ ʠ ʵʢʩʢʣʶʟʠʦʥʥʦʡ ʢʦʣʦʥʦʯʥʦʡ 

ʭʨʦʤʘʪʦʛʨʘʬʠʠ [139]. ʉʠʩʪʝʤʳ ʵʢʩʧʨʝʩʩʠʠ E. coli ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ 

ʛʝʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʢʦʣʣʘʛʝʥʘʟʳ T ʠʟ C. tetani ʠ ʢʦʣʣʘʛʝʥʘʟʳ G ʠ H ʠʟ C. 

histolyticum [125, 235]. ɻʝʥ ʢʦʣʣʘʛʝʥʘʟʳ ʠʟ Vibrio hollisae ʪʘʢʞʝ ʙʳʣ 

ʢʣʦʥʠʨʦʚʘʥ, ʦʧʨʝʜʝʣʝʥʘ ʝʛʦ ʧʦʣʥʘʷ ʥʫʢʣʝʦʪʠʜʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩ 

ʧʦʩʣʝʜʫʶʱʝʡ ʘʧʨʦʙʘʮʠʝʡ ʧʨʦʜʫʢʮʠʠ ʨʝʢʦʤʙʠʥʘʥʪʥʦʛʦ ʬʝʨʤʝʥʪʘ ʚ ʩʠʩʪʝʤʝ 

ʵʢʩʧʨʝʩʩʠʠ Brevibacillus [298]. ʂʣʦʥʠʨʦʚʘʥʠʝ ʛʝʥʦʚ ʢʦʣʣʘʛʝʥʘʟʳ G ʠ H 

ʫʧʨʦʩʪʠʣʠ ʨʘʟʨʘʙʦʪʢʫ ʩʠʩʪʝʤ ʵʢʩʧʨʝʩʩʠʠ ʤʠʢʨʦʙʥʦʡ ʢʦʣʣʘʛʝʥʘʟʳ C. 

perfringens ʠ ʦʙʣʝʛʯʠʣʠ ʧʨʦʙʣʝʤʳ ʪʨʘʥʩʣʷʮʠʠ ʠ ʩʠʥʪʝʟʘ ColH [236]. 
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     ɺʘʞʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʝʢʦʤʙʠʥʘʥʪʥʳʭ ʬʝʨʤʝʥʪʦʚ 

ʷʚʣʷʶʪʩʷ ʢʣʝʪʢʠ ʜʨʦʞʞʝʡ [37, 255]. ɼʨʦʞʞʠ ï ʧʨʦʩʪʦ ʦʨʛʘʥʠʟʦʚʘʥʥʳʝ 

ʵʫʢʘʨʠʦʪʳ, ʦʙʣʘʜʘʶʪ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʚ ʧʣʘʥʝ ʬʦʣʜʠʥʛʘ ʠ 

ʧʦʩʪʪʨʘʥʩʣʷʮʠʦʥʥʳʭ ʤʦʜʠʬʠʢʘʮʠʡ ʮʝʣʝʚʦʛʦ ʙʝʣʢʘ [37, 254]. ɺ ʧʦʩʣʝʜʥʠʝ 

ʛʦʜʳ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʧʨʠʚʣʝʢʘʝʪ Pichia pastoris ʚ ʢʘʯʝʩʪʚʝ ʩʠʩʪʝʤ 

ʵʢʩʧʨʝʩʩʠʠ ʨʝʢʦʤʙʠʥʘʥʪʥʳʭ ʢʦʣʣʘʛʝʥʘʟ. ʊʘʢ, ʥʘ ʦʩʥʦʚʝ ʵʪʠʭ ʜʨʦʞʞʝʡ ʙʳʣʘ 

ʩʦʟʜʘʥʘ ʢʦʥʩʪʨʫʢʮʠʷ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʵʢʩʧʨʝʩʩʠʠ ʚ ʥʝʡ ʯʫʞʝʨʦʜʥʦʛʦ ʛʝʥʘ 

ʧʝʧʪʠʜʘʟʳ ʄ9 Aeromonas salmonicida ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʫʩʧʝʰʥʳʤ 

ʢʣʦʥʠʨʦʚʘʥʠʝʤ ʛʝʥʘ ʧʝʧʪʠʜʘʟʳ ʚ ʚʝʢʪʦʨ. ʅʘ ʵʣʝʢʪʨʦʬʦʨʝʛʨʘʤʤʝ ʙʝʣʢʦʚ 

ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ, ʧʦʣʫʯʝʥʥʦʡ ʦʪ ʨʝʢʦʤʙʠʥʘʥʪʥr ʭ ʢʣʦʥʦʚ Pichia 

pastoris ʩʦ ʚʩʪʘʚʢʦʡ ʛʝʥʘ ʧʝʧʪʠʜʘʟʳ ʄ9, ʚʳʜʝʣʝʥ ʮʝʣʝʚʦʡ ʙʝʣʦʢ ʚ 120 ʢɼʘ, 

ʢʦʪʦʨʳʡ ʧʨʦʷʚʣʷʝʪ ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʦʪʩʫʪʩʪʚʠʠ ʦʙʱʝʡ 

ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ [37, 40, 41]. ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʙʳʣʘ 

ʧʦʣʫʯʝʥʘ ʨʝʢʦʤʙʠʥʘʥʪʥʘʷ ʘʩʧʘʨʘʛʠʥʦʚʘʷ ʧʨʦʪʝʘʟʘ ʠʟ Rhizomucor miehei, 

ʵʢʩʧʨʝʩʩʠʨʫʝʤʘʷ ʚ Pichia pastoris, ʢʦʪʦʨʘʷ, ʦʜʥʘʢʦ, ʦʙʣʘʜʘʣʘ ʚʳʩʦʢʦʡ ʦʙʱʝʡ 

ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ (3480,4 ɽʜ/ʤʣ) [288]. 

     ʀʟʫʯʝʥʘ ʛʝʪʝʨʦʣʦʛʠʯʥʘʷ ʵʢʩʧʨʝʩʩʠʷ ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʦʡ ʘʩʧʘʨʘʛʠʥʦʚʦʡ 

ʧʨʦʪʝʘʟʳ ʠʟ Thermomucor indicae-seudaticae ʚ Escherichia coli ʠ Pichia 

pastoris. ʈʝʢʦʤʙʠʥʘʥʪʥʳʝ ʬʝʨʤʝʥʪʳ, ʧʨʦʜʫʮʠʨʫʝʤʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ, 

ʧʨʦʷʚʣʷʶʪ ʤʘʢʩʠʤʘʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʨʠ pH 5,0 ʠ 50ÁC ʠ pH 5,0 ʠ 60ÁC 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆʙʘ ʬʝʨʤʝʥʪʘ ʙʳʣʠ ʩʪʘʙʠʣʴʥʳ ʧʨʠ pH 6,0 ʠ 6,5 ʚ ʪʝʯʝʥʠʝ 24 

ʯ ʧʨʠ 4ÁC ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʧʝʧʩʪʘʪʠʥʫ A, ɓ-ʤʝʨʢʘʧʪʦʵʪʘʥʦʣʫ ʠ Hg2+. 

ʇʦʢʘʟʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʩʝʢʪʦʨʘʭ, ʚ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʠʝ ʬʝʨʤʝʥʪʳ [245]. 

     ʊʝʨʘʧʠʷ ʣʠʯʠʥʢʘʤʠ Lucilia sericata ʧʦʣʫʯʠʣʘ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ 

ʩʚʷʟʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʣʘ ʭʨʦʥʠʯʝʩʢʠʭ ʷʟʚ ʨʘʟʥʦʡ ʵʪʠʦʣʦʛʠʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʢʦʤʙʠʥʘʥʪʥʳʭ ʩʝʢʨʝʪʠʨʫʝʤʳʭ ʬʝʨʤʝʥʪʦʚ ʠʟ ʵʪʠʭ ʣʠʯʠʥʦʢ 

ʷʚʣʷʝʪʩʷ ʥʦʚʳʤ ʥʝʠʥʚʘʟʠʚʥʳʤ ʤʝʪʦʜʦʤ ʣʝʯʝʥʠʷ [283]. ʂʦʣʣʘʛʝʥʘʟʘ L. 

sericata (MMP-1) ʵʢʩʧʨʝʩʩʠʨʫʝʪʩʷ ʠ ʩʝʢʨʝʪʠʨʫʝʪʩʷ ʚ ʩʣʶʥʥʳʭ ʞʝʣʝʟʘʭ 

ʣʠʯʠʥʦʢ. ʇʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʨʝʢʦʤʙʠʥʘʥʪʥʦʛʦ 
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ʬʝʨʤʝʥʪʘ ʚ ʢʣʝʪʦʯʥʦʡ ʢʫʣʴʪʫʨʝ ʥʘʩʝʢʦʤʳʭ Spodoptera frugiperda (Sf9), 

ʠʩʧʦʣʴʟʫʷ ʩʠʩʪʝʤʫ ʵʢʩʧʨʝʩʩʠʠ ʙʘʢʫʣʦʚʠʨʫʩʘ. ɼʦʥʦʨʩʢʠʤʠ ʧʣʘʟʤʠʜʘʤʠ, 

ʩʦʜʝʨʞʘʱʠʤʠ ʢʦʜʠʨʫʶʱʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʢʦʣʣʘʛʝʥʘʟʳ L. sericata, 

ʪʨʘʥʩʬʠʮʠʨʦʚʘʣʠ ʢʣʝʪʦʯʥʫʶ ʣʠʥʠʶ Sf9, ʢʦʪʦʨʘʷ ʵʢʩʧʨʝʩʩʠʨʦʚʘʣʘ 

ʨʝʢʦʤʙʠʥʘʥʪʥʫʶ ʢʦʣʣʘʛʝʥʘʟʫ (MMP-1). ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʦʯʠʱʝʥʥʦʛʦ ʬʝʨʤʝʥʪʘ ʩʦʩʪʘʚʣʷʣʘ 67 ɽʜ/ʤʣ. [245].  

     ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʨʘʙʦʪ, ʙʦʣʴʰʘʷ 

ʯʘʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʤʦʣʝʢʫʣʷʨʥʦʤʫ ʢʣʦʥʠʨʦʚʘʥʠʶ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʝʥʦʚ ʢʣʦʩʪʨʠʜʠʘʣʴʥʳʭ ʢʦʣʣʘʛʝʥʘʟ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʢʣʦʥʠʨʦʚʘʥʠʠ, ʩʪʨʫʢʪʫʨʥʦʡ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, 

ʦʙʣʘʜʘʶʱʠʭ ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ [91]. 

     1.2.5. ʆʯʠʩʪʢʘ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʬʝʨʤʝʥʪʦʚ. 

     ʆʯʠʩʪʢʘ ʤʠʢʨʦʙʥʳʭ ʢʦʣʣʘʛʝʥʘʟ ʟʘʪʨʫʜʥʝʥʘ ʠʟ-ʟʘ ʥʘʣʠʯʠʷ ʤʥʦʞʝʩʪʚʝʥʥʳʭ 

ʬʦʨʤ ʠ ʜʨʫʛʠʭ ʧʨʦʪʝʘʟ ʩʦ ʩʭʦʞʠʤʠ ʬʠʟʠʯʝʩʢʦ-ʭʠʤʠʯʝʩʢʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ [240]. ʆʜʥʘʢʦ ʦʥʘ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʵʪʘʧʦʤ ʜʣʷ 

ʠʟʫʯʝʥʠʷ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʬʝʨʤʝʥʪʘ, ʝʛʦ ʩʪʨʫʢʪʫʨʳ, ʤʝʭʘʥʠʟʤʘ 

ʢʘʪʘʣʠʟʘ, ʚʟʘʠʤʦʩʚʷʟʠ ʩʪʨʫʢʪʫʨʘ-ʬʫʥʢʮʠʷ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ. ʈʘʟʨʘʙʦʪʘʥʳ ʩʧʦʩʦʙʳ ʦʯʠʩʪʢʠ ʤʠʢʨʦʙʥʳʭ ʢʦʣʣʘʛʝʥʘʟ ʠʟ Bacillus 

licheniformis, Pseudomonas sp., Rhizoctonia solani, Pseudomonas 

marinoglutinosa, Porphyromonas gingivalis, Rathayibacter sp., Penicillium 

aurantiogriseum, Bacillus cereus, Vibrio vulnificus, Thermoactinomyces sp., 

Alicyclobacillus sendaiensis, Bacillus pumilus [84, 91, 93, 203, 208, 240, 302]. 

ʇʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʨʦʮʝʜʫʨʳ, ʪʘʢʠʝ ʢʘʢ: ʦʩʘʞʜʝʥʠʝ 

ʙʝʣʢʦʚ ʩʫʣʴʬʘʪʦʤ ʘʤʤʦʥʠʷ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʜʠʘʣʠʟʦʤ, ʫʣʴʪʨʘʬʠʣʴʪʨʘʮʠʷ, 

ʛʝʣʴ-ʬʠʣʴʪʨʘʮʠʷ, ʠʦʥʦʦʙʤʝʥʥʘʷ ʭʨʦʤʘʪʦʛʨʘʬʠʷ, ʘʬʬʠʥʥʘʷ ʭʨʦʤʘʪʦʛʨʘʬʠʷ ʥʘ 

ʩʦʨʙʝʥʪʘʭ ʩ ʠʤʤʦʙʠʣʠʟʦʚʘʥʥʳʤʠ ʤʝʪʘʣʣʘʤ, ʠʣʠ ʘʤʠʣʘʟʦʡ [91, 93, 125]. ʉ 

ʧʦʤʦʱʴʶ ʧʦʜʦʙʥʳʭ ʧʨʦʮʝʜʫʨ ʚʳʜʝʣʝʥʳ ʠ ʦʯʠɦʝʥʳ ʥʝʢʦʪʦʨʳʭ 

ʨʝʢʦʤʙʠʥʘʥʪʥʳʝ ʢʦʣʣʘʛʝʥʘʟʳ [91, 125, 240, 245, 298]. 
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     ʉʪʝʧʝʥʴ ʦʯʠʩʪʢʠ ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʠʭ ʧʨʦʪʝʘʟ ʚʘʨʴʠʨʫʝʪ ʚ ʰʠʨʦʢʠʭ 

ʧʨʝʜʝʣʘʭ. ʊʘʢ, ʬʝʨʤʝʥʪʳ ʠʟ Pseudomonas sp. ʠ Bacillus cereus ʙʳʣʠ ʦʯʠʱʝʥʳ 

ʚ 15,4 ʠ 20,4 ʨʘʟʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [93, 325], ʪʦʛʜʘ ʢʘʢ ʪʝʨʤʦʩʪʘʙʠʣʴʥʘʷ 

ʢʦʣʣʘʛʝʥʘʟʘ ʠʟ Thermoactinomyces sp. ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʩʦ 101-ʢʨʘʪʥʦʡ 

ʦʯʠʩʪʢʦʡ [240]. 

     ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʦʯʠʱʝʥʥʦʡ 

ʢʦʣʣʘʛʝʥʘʟʳ ʚʘʞʥʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʫʩʣʦʚʠʡ ʝʝ 

ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. ʆʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʦʪʦʨʳʝ ʧʨʠ ʵʪʦʤ 

ʠʟʫʯʘʶʪʩʷ, ʜʦʩʪʘʪʦʯʥʦ ʨʘʟʥʦʦʙʨʘʟʥʳ: ʤʦʣʝʢʫʣʷʨʥʘʷ ʤʘʩʩʘ, ʢʦʪʦʨʘʷ ʦʙʳʯʥʦ 

ʢʦʣʝʙʣʝʪʩʷ ʦʪ 30 ʜʦ 120 ʢɼʘ. ʆʧʪʠʤʘʣʴʥʳʡ ʜʠʘʧʘʟʦʥ ʨʅ ʚʘʨʴʠʨʫʝʪ ʦʪ 4 ʜʦ 10, 

ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʦʧʪʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʭʦʜʠʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 30-65ÁC. 

ɸʢʪʫʘʣʴʥʳʤ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʘʢʪʠʚʘʪʦʨʦʚ ʠ ʠʥʛʠʙʠʪʦʨʦʚ ʘʢʪʠʚʥʦʩʪʠ 

ʬʝʨʤʝʥʪʘ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʘʢʪʠʚʥʦʩʪʴ ʢʦʣʣʘʛʝʥʘʟ ʧʦʚʳʰʘʝʪʩʷ ʚ 

ʧʨʠʩʫʪʩʪʚʠʠ ʠʦʥʦʚ Ca2+ ʠ ʠʥʛʠʙʠʨʫʝʪʩʷ ʠʦʥʘʤʠ ʤʝʪʘʣʣʦʚ Fe2+ ʠ Hg2+ [77, 91, 

116, 240, 296, 327]. 

     1.2.6. ʆʩʦʙʝʥʥʦʩʪʠ ʧʦʣʫʯʝʥʠʷ ʛʨʠʙʥʳʭ ʢʦʣʣʘʛʝʥʘʟ. 

     ʉʨʝʜʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʧʨʦʜʫʮʠʨʫʶʱʠʭ ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʠʝ 

ʬʝʨʤʝʥʪʳ, ʤʠʮʝʣʠʘʣʴʥʳʝ ʛʨʠʙʳ ʠʤʝʶʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ, ʪʘʢʠʭ ʢʘʢ ʚʳʩʦʢʘʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʥʝʙʦʣʴʰʦʝ ʚʨʝʤʷ ʛʝʥʝʨʘʮʠʠ, ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʨʦʩʪʫ ʥʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʩʪʳʭ ʠ ʜʝʰʝʚʳʭ ʩʨʝʜʘʭ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʚʳʩʦʢʠʡ ʚʳʭʦʜ 

ʮʝʣʝʚʦʛʦ ʧʨʦʜʫʢʪʘ ʠ ʥʠʟʢʫʁ  ʩʪʦʠʤʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ [116]. ʂʨʦʤʝ ʪʦʛʦ, 

ʚʘʞʥʳʤ ʤʦʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʪʪʨʘʥʩʣʷʮʠʦʥʥʦʡ ʤʦʜʠʬʠʢʘʮʠʠ 

ʠ ʧʦʣʫʯʝʥʠʷ ʬʝʨʤʝʥʪʦʚ ʚ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʦʡ ʬʦʨʤʝ [202]. ʇʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʠʮʝʣʠʘʣʴʥʳʭ ʛʨʠʙʦʚ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʜʫʮʝʥʪʦʚ, 

ʩʠʥʪʝʟʠʨʫʝʤʳʝ ʢʦʣʣʘʛʝʥʘʟʳ ʯʘʱʝ ʚʩʝʛʦ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʚʥʝʢʣʝʪʦʯʥʦ, ʯʪʦ 

ʦʙʣʝʛʯʘʝʪ ʠʭ ʧʦʩʣʝʜʫʶʱʝʝ ʚʳʜʝʣʝʥʠʝ ʠ ʦʯʠʩʪʢʫ [272].  

    ʅʘ ʦʩʥʦʚʝ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʙʳʣʠ 

ʫʩʪʘʥʦʚʣʝʥʳ ʛʨʠʙʳ - ʧʨʦʜʫʮʝʥʪʳ ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʠʭ ʧʨʦʪʝʘʟ, ʠʟ ʢʦʪʦʨʳʭ 

ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʦʪʥʦʩʠʣʘʩʴ ʢ 10 ʨʘʟʣʠʯʥʳʤ ʨʦʜʘʤ ʤʠʮʝʣʠʘʣʴʥʳʭ ʛʨʠʙʦʚ 

(Penicillium, Aspergillus, Arthrobotrys, Monacrosporium, Trichophyton, 
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Microsporum, Lecanicillium, Entomophthora, Micromycetes ʠ Lagenidium), ʜʚʘ 

ʨʦʜʘ ʙʳʣʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʳ ʢʘʢ ʜʠʤʦʨʬʥʳʝ (Coccidioides, 

Paracoccidioides), ʠ ʪʦʣʴʢʦ ʫ ʦʜʥʦʛʦ ʙʳʣʘ ʤʦʨʬʦʣʦʛʠʷ ʜʨʦʞʞʝʡ 

(Zygosaccharomyces) [116]. ʉ ʧʨʦʤʳʰʣʝʥʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʘʪʦʛʝʥʥʦʩʪʴ 

ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʝʪ ʧʨʠ ʚʳʙʦʨʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ 

ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʠ ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʮʠʪʠʨʫʝʤʳʭ ʨʘʙʦʪ 

ʧʦʩʚʷʱʝʥʳ ʠʟʫʯʝʥʠʶ ʥʝʧʘʪʦʛʝʥʥʳʭ ʰʪʘʤʤʦʚ. ʂʣʘʩʩʠʯʝʩʢʠʝ ʚʦʟʙʫʜʠʪʝʣʠ 

ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʦʩʥʦʚʥʦʤ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʣʫʯʰʝ 

ʧʦʥʷʪʴ ʤʝʭʘʥʠʟʤʳ ʧʘʪʦʛʝʥʝʟʘ ʠ ʥʝ ʙʳʣʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʩʘʤʦ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʬʝʨʤʝʥʪʦʚ [126, 169]. 

     ɺʳʙʦʨ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʢʦʣʣʘʛʝʥʘʟʳ, ʧʦʩʢʦʣʴʢʫ ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ ʥʘ ʢʦʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ ʠ ʩʪʦʠʤʦʩʪʴ 

ʧʨʦʮʝʩʩʘ. ʂʫʣʴʪʫʨʘʣʴʥʘʷ ʩʨʝʜʘ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, 

ʩʦʜʝʨʞʠʪ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʢʦʣʣʘʛʝʥ ʠʣʠ ʞʝʣʘʪʠʥ [218, 281, 304, 308]. ʇʨʠ 

ʵʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʥʳʭ ʧʘʨʪʠʡ ʠʣʠ ʪʠʧʦʚ ʢʦʣʣʘʛʝʥʘ ʚʣʠʷʶʪ ʥʘ 

ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʦʚ. ɺ ʥʝʢʦʪʦʨʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʨʫʛʠʝ 

ʠʩʪʦʯʥʠʢʠ ʫʛʣʝʨʦʜʘ ʠ ʘʟʦʪʘ ʩ ʭʦʨʦʰʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ [118, 202, 205, 212]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʩʪʘʚ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ 

ʵʢʟʦʛʝʥʥʦʡ ʨʝʛʫʣʷʮʠʠ ʙʠʦʩʠʥʪʝʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʤʠʢʨʦʤʠʮʝʪʦʚ ʠ ʤʦʞʝʪ 

ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʪʴ ʥʘ ʩʝʢʨʝʮʠʶ ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʠʭ ʧʨʦʪʝʘʟ. 

     ɺʳʙʦʨ ʫʩʣʦʚʠʡ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʪʴ ʚʳʭʦʜ 

ʢʦʣʣʘʛʝʥʘʟʳ ʠ ʩʥʠʞʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʟʘʪʨʘʪ r[156, 202, 205]. ʀʩʭʦʜʥʳʡ 

pH ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʚʣʠʷʝʪ ʥʘ ʤʥʦʛʠʝ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʫ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʪʘʢʠʝ ʢʘʢ ʵʢʩʧʨʝʩʩʠʷ ʚʥʝʢʣʝʪʦʯʥʳʭ ʬʝʨʤʝʥʪʦʚ, ʧʝʨʝʥʦʩ 

ʩʫʙʩʪʨʘʪʦʚ ʯʝʨʝʟ ʤʝʤʙʨʘʥʳ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʩʠʥʪʝʟ ʧʨʦʪʝʘʟ [262]. ɺ 

ʣʠʪʝʨʘʪʫʨʝ ʜʘʥʥʳʝ ʦʙ ʦʧʪʠʤʘʣʴʥʦʤ pH ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʢʦʣʝʙʘʣʠʩʴ ʦʪ 5,5 

ʜʦ 8,0 [118, 202, 205, 212, 281]. ʊʝʤʧʝʨʘʪʫʨʘ ʪʘʢʞʝ ʨʝʛʫʣʠʨʫʝʪ 

ʬʝʨʤʝʥʪʘʪʠʚʥʳʡ ʩʠʥʪʝʟ, ʩʝʢʨʝʮʠʶ ʬʝʨʤʝʥʪʦʚ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʬʘʟʳ 

ʩʠʥʪʝʟʘ ʬʝʨʤʝʥʪʘ [116]. ʆʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪ 24 ʜʦ 300C 

[118, 202, 205, 212]. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʪʝʤʧʝʨʘʪʫʨʫ ʧʦʚʳʰʘʣʠ ʜʦ 35-370ʉ 
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[218, 308], ʦʜʥʘʢʦ, ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʩʪʠʤʫʣʷʮʠʷ ʨʦʩʪʘ ʤʠʮʝʣʠʘʣʴʥʳʭ ʛʨʠʙʦʚ 

ʚ ʵʪʠʭ ʩʣʫʯʘʷʭ ʤʝʥʷʝʪ ʤʝʪʘʙʦʣʠʟʤ ʠ ʠʥʛʠʙʠʨʫʝʪ ʚʳʨʘʙʦʪʢʫ ʧʨʦʪʝʘʟ [118]. 

ʉʦʦʙʱʘʝʪʩʷ, ʯʪʦ ʣʫʯʰʠʤʠ ʫʩʣʦʚʠʷʤʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩ ʝʜʠʥʠʮʳ ʦʙʲʝʤʘ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ 

ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʠʦʤʘʩʩʳ ʙʳʣʠ 240C ʠ pH 7,0 [118, 202, 205]. 

     ɺʨʝʤʷ ʬʝʨʤʝʥʪʘʮʠʠ ʜʦ ʚʳʨʘʙʦʪʢʠ ʢʦʣʣʘʛʝʥʘʟʳ ʤʠʮʝʣʠʘʣʴʥʳʤʠ ʛʨʠʙʘʤʠ 

ʚʘʨʴʠʨʫʝʪ ʦʪ 24 ʯʘʩʦʚ [202, 205] ʜʦ 14 ʜʥʝʡ [304], ʧʨʠ ʵʪʦʤ ʯʘʱʝ ʚʩʝʛʦ 

ʫʢʘʟʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʥʘʭʦʜʠʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 4 - 9 ʜʥʝʡ [212, 218, 281]. 

ɺʣʠʷʥʠʝ ʩʢʦʨʦʩʪʠ ʢʘʯʘʥʠʷ ʥʘ ʧʨʦʜʫʢʮʠʶ ʬʝʨʤʝʥʪʦʚ ʠʩʩʣʝʜʦʚʘʣʦʩʴ 

ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ. ʆʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ 150ï200 ʦʙ/ʤʠʥ. ʇʦʧʳʪʢʠ 

ʚʳʷʚʠʪʴ ʦʧʪʠʤʘʣʴʥʫʶ ʩʢʦʨʦʩʪʴ ʢʘʯʘʥʠʷ ʚ ʵʪʦʤ ʜʠʘʧʘʟʦʥʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ 175 

ʦʙ/ʤʠʥ ʙʳʣʠ ʣʫʯʰʠʤʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʮʝʣʝʚʦʛʦ ʧʨʦʜʫʢʪʘ, ʭʦʪʷ ʨʘʟʥʠʮʘ ʙʳʣʘ 

ʥʝʙʦʣʴʰʦʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʫʩʣʦʚʠʷʤʠ ʧʝʨʝʤʝʰʠʚʘʥʠʷ [91]. 

     ʉʧʦʩʦʙʳ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʛʨʠʙʦʚ ʥʝ 

ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ, ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʜʨʫʛʠʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʀʩʧʦʣʴʟʫʶʪʩʷ ʨʝʘʢʮʠʠ ʥʠʥʛʠʜʨʠʥʘ ʩʦ ʩʚʦʙʦʜʥʳʤʠ 

ʘʤʠʥʦʛʨʫʧʧʘʤʠ [116, 212, 218]. ɺ ʢʘʯʝʩʪʚʝ ʩʫʙʩʪʨʘʪʦʚ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ 

ʢʦʣʣʘʛʝʥ, ʥʘʪʠʚʥʳʡ ʠʣʠ ʤʝʯʝʥʥʳʡ ʬʣʫʦʨʦʬʦʨʘʤʠ ʠʣʠ ʨʘʜʠʦʠʟʦʪʦʧʘʤʠ, 

ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʧʝʧʪʠʜʳ [325], ʘʟʦʢʦʣʣ [118, 166]. ʅʝ ʚʩʝʛʜʘ ʚ ʨʘʙʦʪʘʭ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʜʝʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʦʣʫʯʝʥʥʦʛʦ ʬʝʨʤʝʥʪʘ, ʪʘʢ ʢʘʢ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʙʳʯʥʦ ʦʮʝʥʠʚʘʝʪʩʷ ʧʦ ʦʙʲʝʤʥʦʡ 

ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠʟ-ʟʘ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʵʪʦʛʦ 

ʧʘʨʘʤʝʪʨʘ [91, 116, 205]. 

     ɼʣʷ ʦʯʠʩʪʢʠ ʢʦʣʣʘʛʝʥʘʟ ʤʠʢʨʦʤʠʮʝʪʦʚ ʠʟ ʬʠʣʴʪʨʘʪʦʚ ʠʣʠ ʮʝʥʪʨʠʬʫʛʘʪʦʚ 

ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ ʩʫʱʝʩʪʚʫʶʪ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʚʳʜʝʣʝʥʠʷ 

ʬʝʨʤʝʥʪʦʚ, ʪʘʢʠʝ ʢʘʢ ʦʩʘʞʜʝʥʠʝ ʩʫʣʴʬʘʪʘ ʘʤʤʦʥʠʷ, ʫʣʴʪʨʘʬʠʣʴʪʨʘʮʠʷ, 

ʵʢʩʪʨʘʢʮʠʷ ʪʨʠʩïHCl ʙʫʬʝʨʦʤ, ʙʫʬʝʨʦʤ ʙʠʢʘʨʙʦʥʘʪʘ ʥʘʪʨʠʷ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ: ʛʝʣʴ-ʬʠʣʴʪʨʘʮʠʷ, ʠʦʥʥʳʡ 

ʦʙʤʝʥ, ʛʠʜʨʦʬʦʙʥʘʷ ʠ ʘʬʬʠʥʥʘʷ ʭʨʦʤʘʪʦʛʨʘʬʠʷ [116, 265, 281]. ʆʜʥʘʢʦ ʧʨʠ 
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ʵʪʦʤ ʤʥʦʛʠʝ ʘʚʪʦʨʳ ʦʪʤʝʯʘʶʪ ʩʥʠʞʝʥʠʝ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʯʪʠ 

ʜʦ ʧʦʣʦʚʠʥʳ ʦʪ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ [91, 218]. 

     ɸʥʘʣʠʟ ʦʯʠʱʝʥʥʳʭ ʠʣʠ ʯʘʩʪʠʯʥʦ ʦʯʠʱʝʥʥʳʭ ʢʦʣʣʘʛʝʥʘʟ ʤʠʮʝʣʠʘʣʴʥʳʭ 

ʛʨʠʙʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʦ ʤʥʦʛʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʦʥʠ ʘʥʘʣʦʛʠʯʥʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ 

ʪʝʭ ʞʝ ʪʠʧʦʚ ʬʝʨʤʝʥʪʦʚ ʠʟ ʜʨʫʛʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʊʘʢ, ʦʧʪʠʤʘʣʴʥʳʡ ʨʅ 

ʜʣʷ ʘʢʪʠʚʥʦʩʪʠ ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʠʭ ʧʨʦʪʝʘʟ ʥʘʙʣʶʜʘʣʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 5-9, ʘ 

ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʤʘʢʩʠʤʫʤ ʚʘʨʴʠʨʦʚʘʣ ʦʪ 35 ʜʦ 700ʉ [116, 202, 205, 218]. 

     ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʣʣʘʛʝʥʘʟ 

ʤʠʢʨʦʤʠʮʝʪʦʚ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʠʥʛʠʙʠʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ [116]. ʅʝʢʦʪʦʨʳʝ 

ʩʦʝʜʠʥʝʥʠʷ ʤʦʛʫʪ ʥʝʦʙʨʘʪʠʤʦ ʠʥʘʢʪʠʚʠʨʦʚʘʪʴ ʢʦʣʣʘʛʝʥʘʟʳ, ʥʘʧʨʠʤʝʨ, 

ʜʠʪʠʦʪʨʝʠʪʦʣ (DTT) ʠ ʤʝʨʢʘʧʪʦʵʪʘʥʦʣ ʟʘ ʩʯʝʪ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ S-S ʩʚʷʟʝʡ. 

ɼʨʫʛʠʤʠ ʠʩʧʳʪʘʥʥʳʤʠ ʠʥʛʠʙʠʪʦʨʘʤʠ ʷʚʣʷʶʪʩʷ 

ʬʝʥʠʣʤʝʪʠʣʩʫʣʴʬʦʥʠʣʬʪʦʨʠʜ (PMSF) ʜʣʷ ʩʝʨʠʥʦʚʳʭ ʧʨʦʪʝʘʟ, 

ʵʪʠʣʝʥʜʠʘʤʠʥʪʝʪʨʘʫʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ (ʕɼʊɸ) ʜʣʷ ʤʝʪʘʣʣʦʧʨʦʪʝʘʟ ʠ ʠʦʥʳ 

Hg2+, ʡʦʜʫʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ (IAA) ʜʣʷ ʮʠʩʪʝʠʥʦʚʳʭ ʧʨʦʪʝʘʟ [113, 205]. 

ɹʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʢʦʣʣʘʛʝʥʘʟ ʦʪʥʦʩʷʪʩʷ ʢ ʩʝʨʠʥʦʚʳʤ ʧʨʦʪʝʘʟʘʤ, 

ʦʜʥʘʢʦ, ʙʳʣʠ ʩʦʦʙʱʝʥʠʷ ʦ ʩʤʝʰʘʥʥʳʭ ʪʠʧʘʭ ʠʥʛʠʙʠʨʦʚʘʥʠʷ. ʊʘʢ, ʘʢʪʠʚʥʦʩʪʴ 

ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʦʡ ʧʨʦʪʝʘʟʳ ʠʟ Rhisoctonia solani ʠʥʛʠʙʠʨʦʚʘʣʩʷ 

ʡʦʜʘʮʝʪʘʪʦʤ ʠ ʕɼʊɸ [91]. 

     ʉʧʝʮʠʬʠʯʥʦʩʪʴ ʢʦʣʣʘʛʝʥʘʟ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʨʘʟʣʠʯʥʳʤ ʩʫʙʩʪʨʘʪʘʤ 

ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʢʦʪʦʨʳʝ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʬʝʨʤʝʥʪʦʚ, ʪʘʢʠʭ 

ʢʘʢ ʤʝʜʠʮʠʥʘ, ʢʦʩʤʝʪʦʣʦʛʠʷ, ʧʠʱʝʚʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ. ʂʦʣʠʯʝʩʪʚʦ ʪʘʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʨʘʡʥʝ ʦʛʨʘʥʠʯʝʥʦ. ʊʘʢ, ʩʨʘʚʥʠʪʝʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʪʝʘʟʳ 

ʠʟ Rhisoctonia solani ʚ ʨʝʘʢʮʠʷʭ ʩ ʢʦʣʣʘʛʝʥʦʤ, ʢʘʟʝʠʥʦʤ ʠ ʞʝʣʘʪʠʥʦʤ 

ʟʘʬʠʢʩʠʨʦʚʘʣʦ ʙʦʣʴʰʫʶ ʘʢʪʠʚʥʦʩʪʴ ʜʣʷ ʢʦʣʣʘʛʝʥʘ [91]. ɺ ʪʝʩʪʘʭ ʥʘ 

ʬʝʨʤʝʥʪʘʪʠʚʥʫʶ ʩʧʝʮʠʬʠʯʥʦʩʪʴ, ʧʨʦʚʝʜʝʥʥʳʭ ʩ ʩʝʨʠʥʦʚʦʡ 

ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʦʡ ʧʨʦʪʝʘʟʦʡ ʠʟ P.aurantiogriseum ʥʘ ʘʟʦʢʦʣʣʝ, ʢʦʣʣʘʛʝʥʝ 

ʪʘʧʘ I, ʞʝʣʘʪʠʥʝ ʠ ʘʟʦʢʘʟʝʠʥʝ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʪʝʧʝʥʴ ʛʠʜʨʦʣʠʟʘ 

ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʜʣʷ ʧʝʨʚʦʛʦ ʩʫʙʩʪʨʘʪʘ [202]. 
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1.3. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʣʣʘʛʝʥʘʟ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. 

     ɹʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʢ ʢʦʣʣʘʛʝʥʘʟʘʤ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚʳʟʚʘʥ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ (ʨʠʩ. 

4). 

 

ʈʠʩ. 4. ʇʨʠʤʝʥʝʥʠʝ ʢʦʣʣʘʛʝʥʘʟ [35, 40, 41, 77, 91, 240, 327] 

 

1.3.1. ʂʦʣʣʘʛʝʥʘʟʳ ʚ ʤʝʜʠʮʠʥʝ ʠ ʬʘʨʤʘʮʠʠ. 

     ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚ ʤʝʜʠʮʠʥʝ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʝ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʤʘʣʦʠʥʚʘʟʠʚʥʳʭ ʧʦʜʭʦʜʘʭ, 

ʚʢʣʶʯʘʶʱʠʭ ʧʨʠʤʝʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʬʝʨʤʝʥʪʦʚ [77]. ʌʝʨʤʝʥʪʳ ʦʙʣʘʜʘʶʪ 

ʚʳʩʦʢʦʡ ʩʧʝʮʠʬʠʯʥʦʩʪʴʶ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʤ ʨʘʟʣʠʯʘʪʴ ʩʫʙʩʪʨʘʪʳ ʩʦ ʩʭʦʜʥʦʡ 

ʩʪʨʫʢʪʫʨʦʡ ʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʨʦʮʝʩʩʳ ʢʘʪʘʣʠʟʘ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʧʨʠ 

ʦʯʝʥʴ ʤʷʛʢʠʭ ʫʩʣʦʚʠʷʭ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʨʅ [71]. ʉʫʝɦʩʪʚʫʝʪ ʜʚʘ ʦʩʥʦʚʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʝʨʤʝʥʪʦʚ ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʧʨʘʢʪʠʢʝ. ʇʨʠ 

ʥʝʢʦʪʦʨʳʭ ʟʘʙʦʣʝʚʘʥʠʷʭ ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʚʳʨʘʙʦʪʢʠ ʬʝʨʤʝʥʪʦʚ ʠʣʠ 

ʥʘʨʫʰʝʥʠʝ ʠʭ ʩʪʨʫʢʪʫʨʳ ʩ ʠʟʤʝʥʝʥʠʝʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʢʦʪʦʨʳʝ 

ʯʘʩʪʦ ʚʳʟʚʘʥʳ ʚʨʦʞʜʝʥʥʳʤʠ ʠʣʠ ʧʨʠʦʙʨʝʪʝʥʥʳʤʠ ʤʫʪʘʮʠʷʤʠ [101]. ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ ʮʝʣʴʶ ʜʣʷ ʜʝʡʩʪʚʠʷ ʤʥʦʛʠʭ ʣʝʢʘʨʩʪʚ ʷʚʣʷʝʪʩʷ ʫʩʪʨʘʥʝʥʠʝ 



43 
 

ʜʠʩʬʫʥʢʮʠʠ ʬʝʨʤʝʥʪʦʚ [117]. ɸʣʴʪʝʨʥʘʪʠʚʥʳʡ ʧʦʜʭʦʜ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʠʭ ɹɸɺ ʚ ʢʘʯʝʩʪʚʝ ʩʦʙʩʪʚʝʥʥʦ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ, ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʭ çʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʬʝʨʤʝʥʪʦʚè, ʚʣʠʷʶʱʠʭ ʥʘ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ 

ʧʨʦʮʝʩʩʳ ʚ ʦʨʛʘʥʠʟʤʝ [117, 296]. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʬʝʨʤʝʥʪʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 

ʣʝʯʝʥʠʷ ʨʷʜʘ ʧʘʪʦʣʦʛʠʡ: ʠʥʬʝʢʮʠʦʥʥʳʝ, ʦʧʫʭʦʣʝʚʳʝ, ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʝ 

ʟʘʙʦʣʝʚʘʥʠʷ [103, 256]. 

     ɺ ʩʚʷʟʠ ʩ ʨʘʩʪʫʱʠʤ ʩʧʨʦʩʦʤ ʥʘ ʬʝʨʤʝʥʪʘʪʠʚʥʳʝ ʤʝʪʦʜʳ ʣʝʯʝʥʠʷ 

ʘʢʪʫʘʣʴʥʳʤ ʩʪʘʥʦʚʠʪʩʷ ʧʨʦʤʳʰʣʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʵʪʠʭ ʧʨʝʧʘʨʘʪʦʚ, ʦʙʲʝʤ 

ʢʦʪʦʨʦʛʦ ʧʦʩʪʦʷʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʢʩʧʨʝʩʩʠʠ 

ʚ ʢʣʝʪʢʘʭ ʨʘʩʪʝʥʠʡ, ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ (ʛʨʠʙʘʭ, ʜʨʦʞʞʘʭ 

ʠʣʠ ʙʘʢʪʝʨʠʷʭ) [119]. ʕʪʦ ʦʪʨʘʞʘʝʪʩʷ ʚ ʫʚʝʣʠʯʝʥʠʠ ʯʠʩʣʘ ʨʘʟʨʝʰʝʥʥʳʭ ʜʣʷ 

ʧʨʠʤʝʥʝʥʠʷ ʚ ʤʝʜʠʮʠʥʝ ʬʝʨʤʝʥʪʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ [117]. 

   ʂʦʣʣʘʛʝʥʘʟʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ çʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ 

ʬʝʨʤʝʥʪʦʚè, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʧʨʘʢʪʠʢʝ ʠʣʠ ʥʘʭʦʜʷʪʩʷ 

ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʜʦʢʣʠʥʠʯʝʩʢʠʭ ʠ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠ 

ʣʝʯʝʥʠʠ ʮʝʣʦʛʦ ʨʷʜʘ ʟʘʙʦʣʝʚʘʥʠʡ [117, 296]. ʕʪʠ ʬʝʨʤʝʥʪʳ ʚ ʩʦʩʪʘʚʝ 

ʨʘʟʣʠʯʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʜʦʚʦʣʴʥʦ ʜʘʚʥʦ ʠ ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʜʣʷ ʣʝʯʝʥʠʷ ʨʘʥ ʨʘʟʣʠʯʥʦʡ ʵʪʠʦʣʦʛʠʠ. ʇʨʠ ʵʪʦʤ ʧʝʨʚʳʤ ʵʪʘʧʦʤ ʷʚʣʷʝʪʩʷ 

ʩʘʥʘʮʠʷ - ʫʜʘʣʝʥʠʝ ʜʝʚʠʪʘʣʠʟʠʨʦʚʘʥʥʳʭ (ʥʝʢʨʦʪʠʟʠʨʦʚʘʥʥʳʭ) ʪʢʘʥʝʡ ʠ 

ʢʦʥʪʘʤʠʥʘʮʠʡ ʠʟ ʨʘʥʳ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʟʘʞʠʚʣʝʥʠʷ [28]. ʕʪʘ 

ʧʨʦʮʝʜʫʨʘ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ 

ʨʘʥʝʚʦʛʦ ʣʦʞʘ, ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʘ ʭʠʨʫʨʛʠʯʝʩʢʠʤ, ʭʠʤʠʯʝʩʢʠʤ, 

ʤʝʭʘʥʠʯʝʩʢʠʤ ʠʣʠ ʬʝʨʤʝʥʪʘʪʠʚʥʳʤ ʫʜʘʣʝʥʠʝʤ ʪʢʘʥʠ. ʄʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʜʪʚʝʨʜʠʣʠ, ʯʪʦ ʢʦʣʣʘʛʝʥʘʟʘ ʷʚʣʷʝʪʩʷ ʙʝʟʦʧʘʩʥʳʤ ʠ ʵʬʬʝʢʪʠʚʥʳʤ 

ʩʨʝʜʩʪʚʦʤ ʜʣʷ ʵʪʠʭ ʮʝʣʝʡ [99, 223, 243, 246, 313]. ʇʨʦʮʝʩʩ ʩʘʥʘʮʠʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʣʣʘʛʝʥʘʟʳ ʧʨʠʤʝʥʷʝʪʩʷ ʪʘʢʞʝ ʜʣʷ ʣʝʯʝʥʠʷ ʧʨʦʣʝʞʥʝʡ, ʷʟʚ 

ʥʘ ʥʦʛʘʭ, ʭʨʦʥʠʯʝʩʢʠʭ, ʥʝʟʘʞʠʚʘʶʱʠʭ ʠʣʠ ʚʷʣʳʭ ʨʘʥ, ʢʦʪʦʨʳʝ ʩʯʠʪʘʶʪʩʷ 

ʦʩʪʘʥʦʚʠʚʰʠʤʠʩʷ ʚ ʬʘʟʝ ʚʦʩʧʘʣʝʥʠʷ [77, 159].  

     ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʧʨʠ ʣʝʯʝʥʠʠ ʨʘʥ ʷʚʣʷʝʪʩʷ ʩʪʠʤʫʣʷʮʠʷ ʧʨʦʮʝʩʩʦʚ 

ʨʝʛʝʥʝʨʘʮʠʠ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠ ʢʣʠʥʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ 
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ʢʦʣʣʘʛʝʥʘʟʳ ʫʩʠʣʠʚʘʶʪ ʧʨʦʣʠʬʝʨʘʮʠʶ, ʘʥʛʠʦʛʝʥʝʟ ʠ ʤʠʛʨʘʮʠʶ ʢʣʝʪʦʢ ʢʦʞʠ 

ʚ ʧʨʦʮʝʩʩʝ ʟʘʞʠʚʣʝʥʠʷ ʨʘʥ [115, 243]. ʇʨʠ ʵʪʦʤ ʩʪʠʤʫʣʠʨʫʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝ 

ʛʨʘʥʫʣʷʮʠʦʥʥʳʭ ʠ ʵʧʠʪʝʣʠʘʣʴʥʳʭ ʢʣʝʪʦʢ, ʦʙʝʩʧʝʯʠʚʘʷ ʫʩʢʦʨʝʥʥʦʝ 

ʟʘʞʠʚʣʝʥʠʝ ʧʦʚʨʝʞʜʝʥʠʡ [113, 223, 243]. 

     ʆʞʦʛʦʚʳʝ ʨʘʥʳ, ʚʳʟʚʘʥʥʳʝ ʧʦʞʘʨʘʤʠ, ʛʦʨʷʯʠʤʠ ʞʠʜʢʦʩʪʷʤʠ, ʧʘʨʦʤ, 

ʵʣʝʢʪʨʠʯʝʩʪʚʦʤ, ʷʚʣʷʶʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʧʨʦʙʣʝʤʦʡ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʪʘʢ 

ʢʘʢ ʤʦʛʫʪ ʧʨʠʚʦʜʠʪʴ ʢ ʠʥʚʘʣʠʜʥʦʩʪʠ ʠ ʛʠʙʝʣʠ ʧʦʩʪʨʘʜʘʚʰʠʭ [77]. ʇʨʠ 

ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʬʝʨʤʝʥʪʦʚ ʙʳʣʦ ʧʦʢʘʟʘʥʦ. ʯʪʦ ʢʦʣʣʘʛʝʥʘʟʘ ʵʬʬʝʢʪʠʚʥʘ ʧʨʠ ʦʞʦʛʘʭ ʥʠʞʝ 25% 

ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʣʘ, ʦʩʦʙʝʥʥʦ ʚ ʘʤʙʫʣʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ [270]. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʩʪʘʥʜʘʨʪʥʦʝ ʣʝʯʝʥʠʝ ʦʙʦʞʞʝʥʥʳʭ ʪʢʘʥʝʡ ʩ ʧʦʤʦʱʴʶ ʵʪʦʛʦ ʬʝʨʤʝʥʪʘ 

ʫʞʝ ʦʜʦʙʨʝʥʦ FDA [77]. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʤʘʟʴ ʩ ʢʦʣʣʘʛʝʥʘʟʦʡ ʚʳʟʳʚʘʝʪ 

ʟʘʞʠʚʣʝʥʠʝ ʦʞʦʛʦʚʦʡ ʨʘʥʳ ʙʳʩʪʨʝʝ, ʯʝʤ ʩʪʘʥʜʘʨʪʥʦʝ ʭʠʨʫʨʛʠʯʝʩʢʦʝ 

ʣʝʯʝʥʠʝ. ʊʘʢ, 78 ʧʘʮʠʝʥʪʦʚ ʩ ʦʞʦʛʘʤʠ, ʧʦʣʫʯʘʚʰʠʭ ʤʘʟʴ ʩ ʢʦʣʣʘʛʝʥʘʟʦʡ C. 

histolyticum, ʙʳʣʠ ʩʨʘʚʥʝʥʳ ʩ 41 ʧʘʮʠʝʥʪʦʤ, ʫ ʢʦʪʦʨʳʭ ʪʢʘʥʠ ʚʦʢʨʫʛ 

ʦʞʦʛʦʚʳʭ ʨʘʥ ʙʳʣʠ ʫʜʘʣʝʥʳ ʭʠʨʫʨʛʠʯʝʩʢʠʤ ʧʫʪʝʤ [246]. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʢʦʣʣʘʛʝʥʘʟʳ ʦʙʝʩʧʝʯʠʚʘʣʦ ʩʥʠʞʝʥʠʝ ʚʨʝʤʝʥʠ ʛʦʩʧʠʪʘʣʠʟʘʮʠʠ ʠ ʩʦʢʨʘʱʝʥʠʝ 

ʦʙʱʝʡ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʭʠʨʫʨʛʠʯʝʩʢʦʤ ʚʤʝʰʘʪʝʣʴʩʪʚʝ ʠ ʧʝʨʝʣʠʚʘʥʠʠ ʢʨʦʚʠ. 

     ɺ ʧʨʦʮʝʩʩʝ ʟʘʞʠʚʣʝʥʠʷ ʨʘʥ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʚʦʟʥʠʢʘʶʪ ʦʩʣʦʞʥʝʥʠʷ, 

ʟʘʢʣʶʯʘʶʱʠʝʩʷ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʢʝʣʦʠʜʘ, ʢʦʪʦʨʳʡ ʚʦʟʥʠʢʘʝʪ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʯʨʝʟʤʝʨʥʦʛʦ ʨʦʩʪʘ ʛʨʘʥʫʣʷʮʠʦʥʥʦʡ ʪʢʘʥʠ (ʢʦʣʣʘʛʝʥ III  ʪʠʧʘ) ʚ ʤʝʩʪʝ 

ʠʟʣʝʯʝʥʥʦʡ ʪʨʘʚʤʳ ʢʦʞʠ [199, 207]. ʀʭ ʥʝ ʩʣʝʜʫʝʪ ʧʫʪʘʪʴ ʩ ʨʫʙʮʘʤʠ, ʢʦʪʦʨʳʝ 

ʥʝ ʚʳʭʦʜʷʪ ʟʘ ʧʨʝʜʝʣʳ ʠʩʭʦʜʥʦʡ ʨʘʥʳ, ʪʦʛʜʘ ʢʘʢ ʢʝʣʦʠʜʳ ʦʙʨʘʟʫʶʪʩʷ ʟʘ 

ʧʨʝʜʝʣʘʤʠ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ ʢʦʞʠ [17, 207]. ʂʝʣʦʠʜʳ ʪʨʫʜʥʦ 

ʧʦʜʜʘʶʪʩʷ ʣʝʯʝʥʠʶ ʠʟ-ʟʘ ʠʭ ʩʢʣʦʥʥʦʩʪʠ ʢ ʨʝʮʠʜʠʚʫ ʧʦʩʣʝ ʠʩʩʝʯʝʥʠʷ. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʢʦʣʣʘʛʝʥʘʟʘ ʷʚʣʷʝʪʩʷ ʙʝʟʦʧʘʩʥʳʤ ʠ ʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʳʤ 

ʩʨʝʜʩʪʚʦʤ ʣʝʯʝʥʠʷ ʢʝʣʦʠʜʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ [85, 207].  

     ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʤ ʨʳʥʢʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʥʝʢʦʪʦʨʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʦʩʥʦʚʝ ʢʦʣʣʘʛʝʥʘʟ ʜʣʷ ʣʝʯʝʥʠʷ ʨʘʥ ʨʘʟʣʠʯʥʦʡ 

ʵʪʠʦʣʦʛʠʠ: ʣʠʦʬʠʣʠʟʠʨʦʚʘʥʥʳʝ ʧʦʨʦʰʢʠ, ʛʝʣʠ, ʤʘʟʠ, ʧʦʚʷʟʢʠ [35, 36, 45, 46]. 



45 
 

ʇʨʠ ʵʪʦʤ ʘʢʪʠʚʥʦ ʚʝʜʫʪʩʷ ʨʘʙʦʪʳ ʧʦ ʫʣʫʯʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, 

ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʫʜʦʙʩʪʚʫ ʧʨʠʤʝʥʝʥʠʷ ʪʘʢʠʭ ʩʨʝʜʩʪʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʠʤʤʦʙʠʣʠʟʦʚʘʥʥʳʭ ʬʝʨʤʝʥʪʦʚ ʠ ʥʘʥʦʯʘʩʪʠʮ [57]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ 

ʥʝʩʪʦʷʱʝʝ ʚʨʝʤʷ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ, ʩʦʜʝʨʞʘʱʠʝ ʢʦʣʣʘʛʝʥʘʟʳ, ʩ 

ʫʩʧʝʭʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʩʘʥʘʮʠʠ ʠ ʣʝʯʝʥʠʷ ʨʘʥ, ʦʞʦʛʦʚ, ʙʦʨʴʙʳ ʩ 

ʢʝʣʦʠʜʘʤʠ ʠ ʨʫʙʮʘʤʠ [35, 77, 99, 207, 243, 270, 313]. 

     ʂʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ ʚʳʰʝ, ʧʨʠ ʥʝʢʦʪʦʨʳʭ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʷʭ, ʘ 

ʪʘʢʞʝ ʧʦʩʣʝ ʪʨʘʚʤ ʠʣʠ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ, ʧʨʦʠʩʭʦʜʠʪ 

ʫʚʝʣʠʯʝʥʠʝ ʩʠʥʪʝʟʘ ʢʦʣʣʘʛʝʥʘ ʩ ʥʘʨʫʰʝʥʠʝʤ ʩʪʨʫʢʪʫʨʳ ʢʦʣʣʘʛʝʥʦʚʳʭ 

ʬʠʙʨʠʣʣ, ʧʨʠʚʦʜʷʱʝʝ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʢʦʥʪʨʘʢʪʫʨ. ʊʘʢ, ʧʨʠ ʙʦʣʝʟʥʠ 

ɼʶʧʶʠʪʨʝʥʘ - ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʤ ʬʠʙʨʦʧʨʦʣʠʬʝʨʘʪʠʚʥʦʤ ʟʘʙʦʣʝʚʘʥʠʠ 

ʣʘʜʦʥʥʦʡ ʬʘʩʮʠʠ ʦʪʤʝʯʘʝʪʩʷ ʠʟʙʳʪʦʯʥʦʝ ʦʪʣʦʞʝʥʠʝ ʚʥʝʢʣʝʪʦʯʥʦʛʦ 

ʤʘʪʨʠʢʩʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʧʘʣʴʮʝʚʳʤ ʢʦʥʪʨʘʢʪʫʨʘʤ 

ʩʛʠʙʘʥʠʷ. ʍʠʨʫʨʛʠʯʝʩʢʘʷ ʬʘʩʮʠʵʢʪʦʤʠʷ - ʵʪʦ ʟʦʣʦʪʦʡ ʩʪʘʥʜʘʨʪ ʣʝʯʝʥʠʷ, ʥʦ 

ʦʥʘ ʠʥʚʘʟʠʚʥʘ ʠ ʩʦʧʨʷʞʝʥʘ ʩ ʦʩʣʦʞʥʝʥʠʷʤʠ, ʠ ʨʝʮʠʜʠʚʘʤʠ ʟʘʙʦʣʝʚʘʥʠʷ. 

ʀʥʲʝʢʮʠʠ ʢʦʣʣʘʛʝʥʘʟʳ C. histolyticum - ʵʪʦ ʥʦʚʳʡ ʥʝʭʠʨʫʨʛʠʯʝʩʢʠʡ ʚʘʨʠʘʥʪ 

ʣʝʯʝʥʠʷ ʩ ʢʣʠʥʠʯʝʩʢʠ ʜʦʢʘʟʘʥʥʳʤ ʩʥʠʞʝʥʠʝʤ ʢʦʥʪʨʘʢʪʫʨʳ [273, 274, 306]. 

ʀʟʙʳʪʦʯʥʦʝ ʦʪʣʦʞʝʥʠʝ ʢʦʣʣʘʛʝʥʘ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʧʨʠʯʠʥʦʡ ʪʘʢʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʢʘʢ ʙʦʣʝʟʥʴ ʇʝʡʨʦʥʠ, ʣʘʜʦʥʥʳʡ ʠ ʧʦʜʦʰʚʝʥʥʳʡ ʬʠʙʨʦʤʘʪʦʟ 

[86, 105, 142, 194, 306, 330]. ʋʪʚʝʨʞʜʝʥʥʳʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʪʦʢʦʣ 

ʣʝʯʝʥʠʷ ʢʦʣʣʘʛʝʥʘʟʦʡ C. histolyticum ʚʢʣʶʯʘʝʪ ʜʦ ʪʨʝʭ (ʧʨʠ ʬʠʙʨʦʤʘʪʦʟʝ 

ʣʘʜʦʥʝʡ ʠ ʧʦʜʦʰʚʳ) ʠʣʠ ʜʦ ʚʦʩʴʤʠ (ʧʨʠ ʬʠʙʨʦʤʘʪʦʟʝ ʧʦʣʦʚʦʛʦ ʯʣʝʥʘ) 

ʠʥʲʝʢʮʠʡ [194, 306]. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʤʥʦʛʦʢʨʘʪʥʦʛʦ ʚʚʝʜʝʥʠʷ ʜʦʟ ʵʪʦʛʦ 

ʬʝʨʤʝʥʪʘ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʘ ʩ ʝʛʦ ʙʳʩʪʨʳʤ ʨʘʟʨʫʰʝʥʠʝʤ ʚ ʪʢʘʥʷʭ. 

ʈʘʟʨʘʙʦʪʘʥʘ ʥʦʚʘʷ ʩʪʨʘʪʝʛʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʣʣʘʛʝʥʘʟʳ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ 

ʩʠʥʪʝʟʝ ʧʦʣʠʤʝʨʥʳʭ ʥʘʥʦʢʘʧʩʫʣ, ʩʦʜʝʨʞʘʱʠʭ ʠʥʢʘʧʩʫʣʠʨʦʚʘʥʥʳʡ ʬʝʨʤʝʥʪ 

ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʝʛʦ ʚʳʩʚʦʙʦʞʜʝʥʠʝ ʚ ʪʝʯʝʥʠʝ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ 

ʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʥʲʝʢʮʠʡ [306]. 

    ʂʦʥʪʨʘʢʪʫʨʳ ʩʫʩʪʘʚʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʨʘʟʚʠʚʘʪʴʩʷ ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʷʭ, ʚʢʣʶʯʘʷ ʚʨʦʞʜʝʥʥʳʝ ʥʘʨʫʰʝʥʠʷ, ʘʨʪʨʠʪʳ, ʪʨʘʚʤʳ, 
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ʦʩʣʦʞʥʝʥʠʷ ʘʨʪʨʦʧʣʘʩʪʠʢʠ, ʜʣʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʥʝʧʦʜʚʠʞʥʦʩʪʠ, ʥʘʨʫʰʘʶʪ 

ʟʜʦʨʦʚʳʡ ʦʙʨʘʟ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ [315]. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʣʝʯʝʥʠʝʤ 

ʷʚʣʷʝʪʩʷ ʬʠʟʠʦʪʝʨʘʧʠʷ ʩ ʨʫʯʥʳʤ ʨʘʩʪʷʞʝʥʠʝʤ ʠ ʥʘʣʦʞʝʥʠʝʤ ʰʠʥ, ʘ ʪʘʢʞʝ 

ʭʠʨʫʨʛʠʯʝʩʢʘʷ ʦʧʝʨʘʮʠʷ, ʢʦʪʦʨʘʷ ʭʦʪʷ ʠ ʵʬʬʝʢʪʠʚʥʘ, ʪʝʭʥʠʯʝʩʢʠ ʩʣʦʞʥʘ, 

ʨʠʩʢʦʚʘʥʥʘ ʠʟ-ʟʘ ʚʘʞʥʳʭ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ ʠ ʥʝʨʚʦʚ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ 

ʙʣʠʟʦʩʪʠ ʦʪ ʩʫʩʪʘʚʘ ʠ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʦʩʣʦʞʥʝʥʠʷ [161]. ʇʦʣʫʯʝʥʳ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʚʦʟʤʦʞʥʦʩʪʠ ʣʝʯʝʥʠʷ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ ʩ 

ʧʦʤʦʱʴʶ ʚʥʫʪʨʠʩʫʩʪʘʚʥʳʭ ʠʥʲʝʢʮʠʡ ʢʦʣʣʘʛʝʥʘʟʳ. ʊʘʢ, ʥʘ ʤʦʜʝʣʠ 

ʠʤʤʦʙʠʣʠʟʘʮʠʦʥʥʦʡ ʩʛʠʙʘʪʝʣʴʥʦʡ ʢʦʥʪʨʘʢʪʫʨʳ ʢʦʣʝʥʥʦʛʦ ʩʫʩʪʘʚʘ ʢʨʳʩ 

ʠʤʤʫʥʦʭʠʤʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʧʦʢʘʟʘʥʦ ʠʟʤʝʥʝʥʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʢʦʣʣʘʛʝʥʘ 

III  ʠ I ʪʠʧʘ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʜʠʘʧʘʟʦʥʘ ʧʘʩʩʠʚʥʳʭ ʜʚʠʞʝʥʠʡ ʧʦʩʣʝ 

ʚʥʫʪʨʠʩʫʩʪʘʚʥʦʛʦ ʚʚʝʜʝʥʠʷ ʬʝʨʤʝʥʪʘ [315].  

     ʆʜʥʠʤ ʠʟ ʦʩʣʦʞʥʝʥʠʡ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʤʘʤʤʦʧʣʘʩʪʠʢʠ ʷʚʣʷʝʪʩʷ 

ʨʘʟʚʠʪʠʝ ʢʘʧʩʫʣʴʥʦʡ ʢʦʥʪʨʘʢʪʫʨʳ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʥʘʢʦʧʣʝʥʠʝʤ ʢʦʣʣʘʛʝʥʘ. 

ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʥʘ ʞʠʚʦʪʥʳʭ ʩ ʩʠʣʠʢʦʥʦʚʳʤʠ ʠʤʧʣʘʥʪʘʪʘʤʠ ʧʨʦʚʦʜʠʣʠ 

ʠʥʲʝʢʮʠʠ ʢʦʣʣʘʛʝʥʘʟʳ (ʛʨʫʧʧʘ ʣʝʯʝʥʠʷ) ʠʣʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʩʪʚʦʨʘ 

(ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ) [139]. ʏʝʨʝʟ 10 ʠ 60 ʜʥʝʡ ʧʦʩʣʝ ʠʥʲʝʢʮʠʡ ʚʳʧʦʣʥʷʣʠ 

ʤʘʛʥʠʪʥʦ-ʨʝʟʦʥʘʥʩʥʫʶ ʪʦʤʦʛʨʘʬʠʶ ʠ ʫʣʴʪʨʘʟʚʫʢʦʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ. ʆʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʪʦʣʱʠʥʘ ʢʘʧʩʫʣʳ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʤʝʥʴʰʠʣʘʩʴ ʚ ʛʨʫʧʧʝ ʣʝʯʝʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ (pÒ0,05). ʇʦ 

ʤʥʝʥʠʷ ʘʚʪʦʨʦʚ, ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 

ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʣʣʘʛʝʥʘʟ ʜʣʷ ʣʝʯʝʥʠʷ ʢʦʥʪʨʘʢʪʫʨ ʧʦʩʣʝ 

ʤʘʤʤʦʧʣʘʩʪʠʢʠ [139]. 

     ʇʨʠ ʥʝʢʦʪʦʨʳʭ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʷʭ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʭʩʷ ʛʠʙʝʣʴʶ 

ʥʦʨʤʘʣʴʥʳʭ ʢʣʝʪʦʢ, ʧʨʦʠʩʭʦʜʠʪ ʠʭ ʟʘʤʝʱʝʥʠʝ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʴʶ, 

ʩʦʜʝʨʞʘʱʝʡ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʭʘʦʪʠʯʝʩʢʠ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʬʠʙʨʠʣʣ 

ʢʦʣʣʘʛʝʥʘ, ʧʨʠʚʦʜʷ ʢ ʨʘʟʚʠʪʠʶ ʬʠʙʨʦʟʘ ʠ ʮʠʨʨʦʟʘ ʧʝʯʝʥʠ, ʬʠʙʨʦʟʘ ʣʝʛʢʠʭ, 

ʘʪʝʨʦʩʢʣʝʨʦʟʘ. ɺ ʟʜʦʨʦʚʦʡ ʧʝʯʝʥʠ ʛʦʤʝʦʩʪʘʟ ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ 

ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʤʘʪʨʠʢʩʥʳʤʠ ʤʝʪʘʣʣʦʧʨʦʪʝʠʥʘʟʘʤʠ (MMPs), ʠ ʠʭ 

ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʠʥʛʠʙʠʪʦʨʘʤʠ - ʪʢʘʥʝʚʳʤʠ ʠʥʛʠʙʠʪʦʨʘʤʠ 
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ʤʝʪʘʣʣʦʧʨʦʪʝʠʥʘʟ (TIMPs). ʅʘʨʫʰʝʥʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʬʝʨʤʝʥʪʘʤʠ ʠ ʠʭ 

ʠʥʛʠʙʠʪʦʨʘʤʠ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʨʘʟʚʠʪʠʶ ʬʠʙʨʦʟʘ ʠ ʮʠʨʨʦʟʘ, ʢʦʪʦʨʳʝ 

ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʛʝʧʘʪʦʮʝʣʣʶʣʷʨʥʦʡ ʢʘʨʮʠʥʦʤʳ 

[221]. ɺ ʤʦʜʝʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʥʘ ʢʨʦʣʠʢʘʭ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚʚʝʜʝʥʠʝ 

ʢʦʣʣʘʛʝʥʘʟʳ ʯʝʨʝʟ ʧʦʨʪʘʣʴʥʫʶ ʚʝʥʫ ʧʝʯʝʥʠ ʧʨʠʚʦʜʠʣʦ ʢ ʨʝʚʝʨʩʠʠ ʬʠʙʨʦʟʘ ʠ 

ʮʠʨʨʦʟʘ [271]. 

     ɺ ʬʠʙʨʦʟʥʦʡ ʧʝʯʝʥʠ ʢʦʤʧʦʥʝʥʪʳ ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ, ʚ ʪʦʤ ʯʠʩʣʝ, 

ʢʦʣʣʘʛʝʥ, ʩʚʝʨʭʵʢʩʧʨʝʩʩʠʨʦʚʘʥʳ. ɺ ʤʦʜʝʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʫ ʤʳʰʝʡ 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʦʢʨʳʪʳʝ ʭʦʥʜʨʦʠʪʠʥʩʫʣʴʬʘʪʦʤ ʤʥʦʛʦʩʣʦʡʥʳʝ 50-ʥʤ 

ʥʘʥʦʯʘʩʪʠʮʳ ʩ ʠʥʢʘʧʩʫʣʠʨʦʚʘʥʥʦʡ ʢʦʣʣʘʛʝʥʘʟʦʡ, ʨʘʟʨʫʰʘʶʪ ʧʣʦʪʥʫʶ 

ʢʦʣʣʘʛʝʥʦʚʫʶ ʩʪʨʦʤʫ [215]. ʅʘʥʦʯʘʩʪʠʮʳ ʧʦʛʣʦʱʘʣʠʩʴ ʟʚʝʟʜʯʘʪʳʤʠ 

ʢʣʝʪʢʘʤʠ ʧʝʯʝʥʠ ʚ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ, ʯʝʤ ʥʦʨʤʘʣʴʥʳʤʠ 

ʛʝʧʘʪʦʮʠʪʘʤʠ, ʠ ʧʦʜʘʚʣʷʣʠ ʚʳʨʘʙʦʪʢʫ ʢʦʣʣʘʛʝʥʘ I ʪʠʧʘ. ʈʘʟʨʘʙʦʪʘʥʥʳʝ 

ʧʦʜʭʦʜʳ ʦʙʣʝʛʯʘʶʪ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʣʝʢʘʨʩʪʚ ʚ ʬʠʙʨʦʟʥʫʶ ʧʝʯʝʥʴ, ʩʥʠʞʘʷ 

ʚʝʨʦʷʪʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʮʠʨʨʦʟ ʠ ʨʘʢ 

ʧʝʯʝʥʠ [215]. 

     ɺ ʜʦʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʥʘ ʞʠʚʦʪʥʳʭ ʧʦʢʘʟʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʣʣʘʛʝʥʘʟ ʜʣʷ ʙʦʨʴʙʳ ʩ ʭʨʦʥʠʯʝʩʢʦʡ ʪʦʪʘʣʴʥʦʡ ʦʢʢʣʶʟʠʝʡ 

ʩʦʩʫʜʦʚ ʧʨʠ ʘʪʝʨʦʩʢʣʝʨʦʟʝ [319]. ɸʪʝʨʦʩʢʣʝʨʦʟ - ʢʦʨʦʥʘʨʥʘʷ ʧʨʦʙʣʝʤʘ, 

ʚʢʣʶʯʘʶʱʘʷʩʷ ʚ ʩʝʙʷ ʤʥʦʞʝʩʪʚʦ ʩʪʝʧʝʥʝʡ ʬʠʙʨʦʟʘ, ʘʪʝʨʦʤʘʪʦʟʥʳʭ ʵʤʙʦʣʦʚ 

ʠ ʪʨʦʤʙʦʚ. ɿʘʙʦʣʝʚʘʥʠʝ ʟʘʚʠʩʠʪ ʦʪ ʩʪʝʧʝʥʠ ʟʘʢʫʧʦʨʢʠ ʩʦʩʫʜʦʚ, ʜʣʠʪʝʣʴʥʦʩʪʠ 

ʦʢʢʣʶʟʠʠ ʠ ʥʘʙʣʶʜʘʝʪʩʷ ʫ 30% ʧʘʮʠʝʥʪʦʚ [314, 319]. ʂʦʣʣʘʛʝʥ ʷʚʣʷʝʪʩʷ 

ʦʩʥʦʚʥʳʤ ʩʪʨʫʢʪʫʨʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʭ ʙʣʷʰʝʢ [319]. 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʧʘʪʦʛʝʥʝʟʝ ʟʘʙʦʣʝʚʘʥʠʷ ʚʘʞʥʘ ʨʦʣʴ ʧʨʠʥʘʜʣʝʞʠʪ ʤʘʪʨʠʢʩʥʳʤ 

ʤʝʪʘʣʣʦʧʨʦʪʝʠʥʘʟʘʤ. ʊʘʢ, ʵʢʩʧʝʨʠʤʝʥʪʳ ʥʘ ʛʝʥʥʦʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʤʳʰʘʭ 

ʩ ʜʝʬʠʮʠʪʦʤ ʤʘʪʨʠʢʩʥʦʡ ʤʝʪʘʣʣʦʧʨʦʪʝʠʥʘʟʳ ʄʄʈ I ʦʙʥʘʨʫʞʠʣʠ ʫʚʝʣʠʯʝʥʠʝ 

ʘʦʨʪʘʣʴʥʳʭ ʙʣʷʝhʢ, ʫʤʝʥʴʰʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʛʣʘʜʢʦʤʳʰʝʯʥʳʭ ʢʣʝʪʦʢ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʢʦʣʣʘʛʝʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ 

ʞʠʚʦʪʥʳʤʠ [134]. ʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʣʝʯʝʥʠʷ ʪʷʞʝʣʦʛʦ ʘʪʝʨʦʩʢʣʝʨʦʟʘ 

ʪʨʘʚʤʠʨʫʶʪ ʘʨʪʝʨʠʘʣʴʥʫʶ ʩʪʝʥʢʫ ʠ ʯʘʩʪʦ ʧʨʠʚʦʜʷʪ ʢ ʨʝʮʠʜʠʚʘʤ. 

https://www.sciencedirect.com/topics/medicine-and-dentistry/atherosclerosis
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ʈʘʟʨʘʙʦʪʘʥʳ ʥʦʚʳʝ ʤʝʪʦʜʳ ʪʝʨʘʧʠʠ, ʩʦʯʝʪʘʶʱʠʝ ʭʠʨʫʨʛʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ ʩ 

ʬʝʨʤʝʥʪʘʪʠʚʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʜʣʷ ʘʪʨʘʚʤʘʪʠʯʝʩʢʦʛʦ ʫʤʝʥʴʰʝʥʠʷ ʦʙʲʝʤʘ 

ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʭ ʙʣʷʰʝʢ [311]. 

     ʂʦʣʣʘʛʝʥ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʭʨʷʱʝʚʦʡ ʪʢʘʥʠ. ʅʘʨʫʰʝʥʠʝ 

ʥʦʨʤʘʣʴʥʦʛʦ ʤʝʪʘʙʦʣʠʟʤʘ ʙʝʣʢʘ, ʩʦʧʨʦʚʦʞʜʘʶʱʝʝʩʷ ʠʟʤʝʥʝʥʠʝʤ 

ʩʦʦʪʥʦʰʝʥʠʷ ʤʘʪʨʠʢʩʥʳʭ ʤʝʪʘʣʣʦʧʨʦʪʝʠʥʘʟ ʠ ʠʭ ʠʥʛʠʙʠʪʦʨʦʚ, ʧʨʠʚʦʜʠʪ ʢ 

ʨʘʟʨʫʰʝʥʠʶ ʭʨʷʱʘ ʧʨʠ ʛʨʳʞʘʭ ʤʝʞʧʦʟʚʦʥʦʯʥʦʛʦ ʜʠʩʢʘ [307]. ʇʨʦʚʝʜʝʥʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʚʝʜʝʥʠʝ ʬʝʨʤʝʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʢʦʣʣʘʛʝʥʘʟʘ, 

ʤʦʞʝʪ ʫʣʫʯʰʠʪʴ ʩʦʩʪʦʷʥʠʝ ʧʘʮʠʝʥʪʦʚ [200, 324]. ʊʘʢ, 24 ʧʘʮʠʝʥʪʘʤ ʩ 

ʧʦʩʪʦʷʥʥʦʡ ʙʦʣʴʶ ʚ ʧʦʷʩʥʠʮʝ ʠ ʩʝʜʘʣʠʱʥʦʡ ʦʙʣʘʩʪʠ ʩ ʜʠʘʛʥʦʟʦʤ ʛʨʳʞʘ 

ʤʝʞʧʦʟʚʦʥʦʯʥʳʭ ʜʠʩʢʦʚ ʚʚʦʜʠʣʠ ʢʦʣʣʘʛʝʥʘʟʫ ʚ ʘʥʦʤʘʣʴʥʦʝ ʜʠʩʢʦʚʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ. ʇʦʩʣʝ ʢʦʥʩʝʨʚʘʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ ʚ ʪʝʯʝʥʠʝ 2 ʤʝʩʷʮʝʚ ʫ 6 

ʧʘʮʠʝʥʪʦʚ (21%) ʥʘʙʣʶʜʘʣʦʩʴ ʧʦʣʥʦʝ ʢʫʧʠʨʦʚʘʥʠʝ ʙʦʣʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫ 12 

(42%) ʠ 6 (21%) - ʟʘʤʝʪʥʦʝ ʠ ʣʝʛʢʦʝ ʦʙʣʝʛʯʝʥʠʝ ʙʦʣʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [162, 

324].  

     ʈʘʟʨʫʰʝʥʠʝ ʭʨʷʱʝʚʦʡ ʪʢʘʥʠ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʚʝʜʫʱʠʤ ʬʘʢʪʦʨʦʤ ʧʨʠ 

ʨʘʟʚʠʪʠʠ ʪʘʢʠʭ ʧʘʪʦʣʦʛʠʡ, ʢʘʢ ʘʨʪʨʠʪʳ ʠ ʘʨʪʨʦʟʳ ʩʫʩʪʘʚʦʚ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʚʥʫʪʨʠʩʫʩʪʘʚʥʳʭ ʠʥʲʝʢʮʠʡ ʢʦʣʣʘʛʝʥʘʟʳ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ 

ʫʚʝʣʠʯʝʥʠʶ ʧʣʦʪʥʦʩʪʠ ʭʦʥʜʨʦʮʠʪʦʚ ʚ ʟʦʥʝ ʧʦʨʘʞʝʥʠʷ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ 

ʭʨʷʱʘ [54, 77, 125, 174]. ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʣʝʯʝʥʠʡ ʜʝʬʝʢʪʦʚ ʩʫʩʪʘʚʥʦʛʦ ʭʨʷʱʘ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʤʧʣʘʥʪʘʮʠʷ ʘʫʪʦʣʦʛʠʯʥʳʭ ʭʦʥʜʨʦʮʠʪʦʚ ʚ ʢʘʯʝʩʪʚʝ ʢʣʝʪʦʯʥʦʡ 

ʪʝʨʘʧʠʠ [144, 319]. ʋʩʧʝʰʥʦʩʪʴ ʠʤʧʣʘʥʪʘʮʠʠ ʟʘʚʠʩʠʪ ʦʪ ʚʳʩʦʢʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʠ ʢʘʯʝʩʪʚʘ ʠʩʧʦʣʴʟʫʝʤʳʭ ʢʣʝʪʦʢ. ɼʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʭʨʷʱʘ 

ʠʩʧʦʣʴʟʫʶʪ ʪʘʢʞʝ ʢʫʣʴʪʫʨʳ ʤʫʣʴʪʠʧʦʪʝʥʪʥʳʭ ʤʝʟʝʥʭʠʤʘʣʴʥʳʭ ʩʪʨʦʤʘʣʴʥʳʭ 

ʢʣʝʪʦʢ (ʄʄʉʂ) [132, 144, 319]. ʇʨʠ ʵʪʦʤ ʜʣʷ ʧʦʣʫʯʝʥʠʡ ʘʫʪʦʣʦʛʠʯʥʳʭ 

ʭʦʥʜʨʠʦʮʠʪʦʚ ʠʣʠ ʄʄʉʂ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʶʪ 

ʢʦʣʣʘʛʝʥʘʟʳ [132, 144, 319]. 

     ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʤʝʥʷʶʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʤʝʪʦʜʳ ʜʣʷ ʣʝʯʝʥʠʷ 

ʦʧʫʭʦʣʝʡ: ʭʠʨʫʨʛʠʷ, ʭʠʤʠʦʪʝʨʘʧʠʷ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʦʥʠʟʠʨʫʶʱʝʛʦ 

ʠʟʣʫʯʝʥʠʷ, ʛʦʨʤʦʥʘʣʴʥʘʷ ʪʝʨʘʧʠʷ, ʛʠʧʦ- ʠ ʛʠʧʝʨʪʝʨʤʠʷ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ 
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ʘʢʪʫʘʣʴʥʘ ʨʘʟʨʘʙʦʪʢʘ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʧʦʜʭʦʜʦʚ, ʠ ʪʦʤ ʯʠʩʣʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ çʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʬʝʨʤʝʥʪʦʚè, ʪʘʢʠʭ ʢʘʢ ʢʦʣʘʛʝʥʘʟʳ. 

ʉʣʦʞʥʦʝ ʤʠʢʨʦʦʢʨʫʞʝʥʠʝ ʦʧʫʭʦʣʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʥʦʞʝʩʪʚʦ ʙʘʨʴʝʨʦʚ 

ʜʣʷ ʜʦʩʪʘʚʢʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʠ ʧʨʠʚʦʜʠʪ ʢ ʯʨʝʟʚʳʯʘʡʥʦ ʥʠʟʢʦʤʫ 

ʥʘʢʦʧʣʝʥʠʶ ʧʨʝʧʘʨʘʪʦʚ ʚ ʩʦʣʠʜʥʳʭ ʦʧʫʭʦʣʷʭ [141]. ʈʘʟʨʘʙʦʪʘʥʳ 

ʥʘʥʦʯʘʩʪʠʯʳ, ʩʦʜʝʨʞʘʱʠʝ ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʳʡ ʧʨʝʧʘʨʘʪ ʮʠʩʧʣʘʪʠʥ, 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʝ ʢʦʣʣʘʛʝʥʘʟʦʡ, ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʠ 

ʫʜʝʨʞʘʥʠʷ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʩʨʝʜʩʪʚʘ ʚ ʛʣʫʙʦʢʠʭ ʪʢʘʥʷʭ ʦʧʫʭʦʣʠ. ʅʘ ʯʘʩʪʠʮʳ 

ʚ ʢʘʯʝʩʪʚʝ ʧʦʢʨʳʪʠʷ ʥʘʥʝʩʝʥ ʭʦʥʜʨʦʠʪʠʥʩʫʣʴʬʘʪ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 

ʠʥʘʢʪʠʚʘʮʠʠ ʢʦʣʣʘʛʝʥʘʟʳ ʚ ʢʨʦʚʠ. ɺ ʢʠʩʣʦʡ ʤʠʢʨʦʩʨʝʜʝ ʦʧʫʭʦʣʠ 

ʛʠʜʨʦʬʦʙʥʳʝ ʫʯʘʩʪʢʠ ʯʘʩʪʠʮ ʩʪʘʥʦʚʷʪʩʷ ʛʠʜʨʦʬʠʣʴʥʳʤʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʜʠʩʩʦʮʠʘʮʠʠ ʠ ʧʦʩʣʝʜʫʶʱʝʤʫ ʚʳʩʚʦʙʦʞʜʝʥʠʶ ʢʦʣʣʘʛʝʥʘʟʳ. ʕʪʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʣʠʟʠʩʫ ʢʦʣʣʘʛʝʥʦʚʳʭ ʚʦʣʦʢʦʥ ʚ ʦʧʫʭʦʣʝʚʦʡ ʪʢʘʥʠ, ʫʚʝʣʠʯʠʚʘʷ 

ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʥʘʥʦʯʘʩʪʠʮ, ʚʳʟʳʚʘʷ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʳʡ 

ʵʬʬʝʢʪ [141]. ʆʙʥʘʜʝʞʠʚʘʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʢʦʣʣʘʛʝʥʘʟʳ C. histolyticum ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ ʤʠʦʤ ʤʘʪʢʠ, ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʡ ʦʧʫʭʦʣʠ, ʩʦʜʝʨʞʘʱʝʡ 

ʠʟʙʳʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʫʧʦʨʷʜʦʯʝʥʥʳʭ ʚʦʣʦʢʦʥ ʢʦʣʣʘʛʝʥʘ [107]. ɹʳʣʘ 

ʧʨʦʚʝʜʝʥʘ ʠʤʤʦʙʠʣʠʟʘʮʠʷ ʬʝʨʤʝʥʪʘ ʥʘ ʪʝʨʤʦʨʝʘʢʪʠʚʥʦʡ ʧʦʣʠʤʝʨʥʦʡ 

ʩʠʩʪʝʤʝ ʜʦʩʪʘʚʢʠ LiquoGel ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʦʜʥʦʢʨʘʪʥʦʡ ʚʥʫʪʨʠʤʘʪʦʯʥʦʡ 

ʠʥʲʝʢʮʠʝʡ. ʈʝʦʣʦʛʠʯʝʩʢʠʝ ʠ ʛʠʩʪʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʜʠʣʠ 

ʫʚʝʣʠʯʝʥʠʝ ʣʠʟʠʩʘ ʢʦʣʣʘʛʝʥʘ ʚ ʪʢʘʥʷʭ ʦʧʫʭʦʣʠ. ʇʨʝʜʣʦʞʝʥʥʳʡ ʤʝʪʦʜ 

ʣʝʯʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʤʝʥʴʰʝʥʠʷ ʨʘʟʤʝʨʘ ʤʠʦʤʳ, ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʝʝ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʫʜʘʣʝʥʠʷ ʠ ʩʦʭʨʘʥʝʥʠʝ ʬʝʨʪʠʣʴʥʦʩʪʠ 

[107]. ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʤʦʜʝʣʠ ʥʘ ʢʨʳʩʘʭ ʦʮʝʥʠʚʘʣʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʥʫʪʨʠʙʨʶʰʠʥʥʦʛʦ ʚʚʝʜʝʥʠʷ ʢʦʣʣʘʛʝʥʘʟʳ, ʦʪʜʝʣʴʥʦ ʠʣʠ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʠʪʦʤʠʮʠʥʘ, ʜʣʷ ʣʝʯʝʥʠʷ ʢʦʣʦʨʝʢʪʘʣʴʥʳʭ 

ʧʝʨʠʪʦʥʝʘʣʴʥʳʭ ʤʝʪʘʩʪʘʟʦʚ. ʆʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʥʘʙʣʶʜʘʣʦʩʴ 

ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʦʝ ʫʤʝʥʴʰʝʥʠʶ ʦʙʲʝʤʘ ʦʧʫʭʦʣʠ [143]. 
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     ʂʦʣʣʘʛʝʥʘʟʘ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʤʥʦʞʝʩʪʚʘ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʪʠʧʦʚ ʢʣʝʪʦʢ ʠʟ ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ, 

ʛʜʝ ʢʦʣʣʘʛʝʥ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ [295]. ʇʦʣʫʯʝʥʠʝ 

ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʢʣʝʪʦʢ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʠʟʫʯʝʥʠʷ ʠʭ ʬʫʥʢʮʠʠ ʚ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʘ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʧʨʦʮʝʜʫʨ ʚ ʪʨʘʥʩʧʣʘʥʪʘʮʠʦʥʥʦʡ ʠ ʨʝʛʝʥʝʨʘʪʠʚʥʦʡ 

ʤʝʜʠʮʠʥʝ [87, 148, 266, 279, 319] ɺʳʜʝʣʝʥʠʝ ʨʘʢʦʚʳʭ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʠʟʫʯʝʥʠʷ ʧʘʪʦʬʠʟʠʦʣʦʛʠʠ ʨʘʢʘ ʚ ʢʣʠʥʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ [59]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʠ 

ʠʥʪʝʨʝʩʥʳʤ ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʩ ʧʦʤʦʱʴʶ ʢʦʣʣʘʛʝʥʘʟʳ C. histolitycum ʠʣʠ 

ʝʝ ʨʝʢʦʤʙʠʥʘʥʪʥʳʭ ʘʥʘʣʦʛʦʚ ʦʩʪʨʦʚʢʦʚ ʃʘʥʛʝʨʛʘʥʩʘ ʠʟ ʧʦʜʞʝʣʫʜʦʯʥʦʡ 

ʞʝʣʝʟʳ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʘʫʪʦ- ʠʣʠ ʘʣʣʦʪʨʘʥʩʧʣʘʥʪʘʮʠʠ ʧʨʠ ʣʝʯʝʥʠʠ 

ʧʘʥʢʨʝʘʪʠʪʘ ʠ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ [87, 148, 210, 247, 295]. ʆʩʪʨʦʚʢʠ 

ʃʘʥʛʝʨʛʘʥʩʘ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʵʥʜʦʢʨʠʥʥʦʡ ʯʘʩʪʠ ʞʝʣʝʟʳ ʠ ʩʚʷʟʘʥʳ ʩ 

ʦʢʨʫʞʘʶʱʝʡ ʵʢʟʦʢʨʠʥʥʦʡ ʪʢʘʥʴʶ ʦʙʰʠʨʥʳʤ ʚʥʝʢʣʝʪʦʯʥʳʤ ʤʘʪʨʠʢʩʦʤ 

(ECM) [211, 231]. ɺʥʝʢʣʝʪʦʯʥʳʡ ʤʘʪʨʠʢʩ ʩʦʜʝʨʞʠʪ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ 

ʬʠʙʨʠʣʣʷʨʥʳʝ ʙʝʣʢʠ, ʚʢʣʶʯʘʷ ʢʦʣʣʘʛʝʥ ʪʠʧʦʚ I, III, V ʠ VI [171]. ɺʩʝ ʵʪʠ 

ʙʝʣʢʠ ʠʤʝʶʪ ʦʙʱʫʶ ʩʪʨʫʢʪʫʨʫ ʪʨʦʡʥʦʡ ʩʧʠʨʘʣʠ, ʢʦʪʦʨʘʷ ʩʣʫʞʘʪ ʤʠʰʝʥʴʶ 

ʜʣʷ ʢʦʣʣʘʛʝʥʘʟʳ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʦʩʪʨʦʚʢʦʚ [148]. ʋʩʧʝʰʥʦʩʪʴ 

ʪʨʘʥʩʧʣʘʥʪʘʮʠʠ ʩʚʷʟʘʥʘ ʩ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʧʦʜʞʝʣʫʜʦʯʥʦʡ 

ʞʝʣʝʟʳ ʯʝʣʦʚʝʢʘ-ʜʦʥʦʨʘ, ʘ ʪʘʢʞʝ ʩ ʩʦʩʪʘʚʦʤ ʠ ʢʦʣʠʯʝʩʪʚʦʤ ʬʝʨʤʝʥʪʦʚ 

ʜʠʩʩʦʮʠʘʮʠʠ [148, 171, 231]. ʋʢʘʟʘʥʥʘʷ ʧʨʦʮʝʜʫʨʘ ʧʦʣʫʯʠʣʘ ʰʠʨʦʢʦʝ 

ʧʨʠʟʥʘʥʠʝ ʢʘʢ ʝʜʠʥʩʪʚʝʥʥʳʡ ʥʘʜʝʞʥʳʡ ʠ ʵʬʬʝʢʪʠʚʥʳʡ ʚʘʨʠʘʥʪ ʣʝʯʝʥʠʷ ʜʣʷ 

ʩʦʭʨʘʥʝʥʠʷ ʵʥʜʦʢʨʠʥʥʦʡ ʬʫʥʢʮʠʠ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ [148]. 

     ɺ ʜʦʢʣʠʥʠʯʝʩʢʠʭ ʠ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦʜʪʚʝʨʞʜʝʥʘ 

ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʣʣʘʛʝʥʘʟ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʩʦʩʪʦʷʥʠʷ 

ʧʘʮʠʝʥʪʦʚ ʩ ʦʞʠʨʝʥʠʝʤ [102] ʠ ʮʝʣʣʶʣʠʪʦʤ [233], ʣʝʯʝʥʠʷ ʛʣʘʫʢʦʤʳ ʠ 

ʜʨʫʛʠʭ ʛʣʘʟʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ [33, 162, 180]. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʳʪʘʶʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʝʨʤʝʥʪʳ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʜʦʩʪʘʚʢʠ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʛʝʥʦʚ ʚ 

ʛʝʥʥʦʡ ʪʝʨʘʧʠʠ ʦʧʫʭʦʣʝʡ [77]. 
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     ʇʨʠʚʝʜʝʥʥʳʝ ʚʳʰʝ ʣʠʪʝʨʘʪʫʨʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʙʦʣʴʰʦʤ 

ʠʥʪʝʨʝʩʝ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʢʦʣʣʘʛʝʥʘʟ ʚ ʢʘʯʝʩʪʚʝ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʤʦʣʝʢʫʣ. 

ʀʥʲʝʢʮʠʠ ʢʦʣʣʘʛʝʥʘʟʳ - ʵʪʦ ʩʦʚʨʝʤʝʥʥʦʝ ʣʝʯʝʥʠʝ ʤʥʦʛʠʭ ʟʘʙʦʣʝʚʘʥʠʡ [77, 

240, 327]. ʂ ʩʦʞʘʣʝʥʠʶ, ʙʝʣʢʠ ʦʙʣʘʜʘʶʪ ʥʠʟʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʴʶ, ʯʪʦ ʪʨʝʙʫʝʪ 

ʧʨʦʚʝʜʝʥʠʷ ʥʝʩʢʦʣʴʢʦ ʮʠʢʣʦʚ ʠʥʲʝʢʮʠʡ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʞʝʣʘʪʝʣʴʥʦʛʦ 

ʵʬʬʝʢʪʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʠʤʤʦʙʠʣʠʟʦʚʘʥʥʳʭ ʬʦʨʤ ʢʦʣʣʘʛʝʥʘʟʳ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ 

ʚʳʩʚʦʙʦʞʜʝʥʠʷ ʠʥʢʘʧʩʫʣʠʨʦʚʘʥʥʦʛʦ ʬʝʨʤʝʥʪʘ, ʢʦʪʦʨʳʡ ʧʦʜʜʝʨʞʠʚʘʝʪ 

ʬʝʨʤʝʥʪʘʪʠʚʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ [57, 

135, 141, 167, 168, 215, 271, 306]. ʉʦʩʪʘʚ ʠ ʪʝʭʥʦʣʦʛʠʷ ʧʦʣʫʯʝʥʠʷ ʪʘʢʠʭ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʦʪʣʠʯʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ. ʊʘʢ, 

ʞʝʣʘʪʠʥ ʜʦʙʘʚʣʷʣʠ ʢ ʪʝʨʤʦʯʫʚʩʪʚʠʪʝʣʴʥʳʤ ʛʠʜʨʦʛʝʣʷʤ ʜʠʥʘʪʨʠʝʚʦʡ ʩʦʣʠ 

ʭʠʪʦʟʘʥʘ-ɓ-ʛʣʠʮʝʨʦʣʬʦʩʬʘʪʘ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʞʝʣʘʪʠʥ-ʭʠʪʦʟʘʥ-

ʛʣʠʮʝʨʦʬʦʩʬʘʪʘ, ʢʦʪʦʨʳʡ ʚ ʤʦʜʝʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʥʘ ʢʨʦʣʠʢʘʭ 

ʠʩʧʦʣʴʟʦʚʘʣʩ̫  ʚ ʢʘʯʝʩʪʚʝ ʥʦʩʠʪʝʣʷ ʢʦʣʣʘʛʝʥʘʟʳ ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʟʘʞʠʚʣʝʥʠʝ 

ʪʨʘʥʩʧʣʘʥʪʘʪʘ ʧʝʨʝʜʥʝʡ ʢʨʝʩʪʦʦʙʨʘʟʥʦʡ ʩʚʷʟʢʠ ʢʦʣʝʥʘ [168]. ɺ ʜʨʫʛʠʭ 

ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʜʣʷ ʣʝʯʝʥʠʷ ʩʦʣʠʜʥʳʭ ʦʧʫʭʦʣʝʡ ʧʨʠʤʝʥʷʣʠ ʥʘʥʦʯʘʩʪʠʮʳ 

ʩʣʦʞʥʦʛʦ ʩʦʩʪʘʚʘ, ʩʦʜʝʨʞʘʱʠʝ ʧʦʣʠ-ʵʪʠʣʝʥʛʣʠʢʦʣʴ, ʧʦʣʠ-ɓ-ʘʤʠʥʦʵʬʠʨ ʩ 

ʢʦʥʮʝʚʳʤʠ ʤʘʣʝʠʤʠʜʥʳʤʠ ʛʨʫʧʧʘʤʠ, ʧʦʣʠ-Ů-ʢʘʧʨʦʣʘʢʪʦʥ, 

ʢʦʥʲʶʛʠʨʦʚʘʥʥʳʡ ʩ ʧʦʣʠ-ʵʪʠʣʝʥʦʢʩʠʜʦʤ ʠ ʢʦʣʣʘʛʝʥʘʟʦʡ, ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ 

ʜʦʩʪʘʚʢʠ ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʳʭ ʧʨʝʧʘʨʘʪʦʚ [141]. ɻʨʘʬʝʥ ï ʜʚʫʤʝʨʥʘʷ 

ʘʣʣʦʪʨʦʧʥʘʷ ʤʦʜʠʬʠʢʘʮʠʷ ʫʛʣʝʨʦʜʘ ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʙʠʦʤʝʜʠʮʠʥʝ. ʅʘʧʨʠʤʝʨ, ʥʘ ʦʩʥʦʚʝ ʨʘʟʣʠʯʥʳʭ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʭ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʥʘʥʦʯʘʩʪʠʮʳ ʠʟ 

ʛʨʘʬʝʥʘ, ʧʦʢʨʳʪʳʝ ʭʠʪʦʟʘʥʦʤ ʦʙʝʩʧʝʯʠʚʘʣʠ ʩʦʭʨʘʥʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ 

ʬʝʨʤʝʥʪʘ ʚ ʧʨʦʮʝʩʩʝ ʠʥʢʫʙʘʮʠʠ ʩ ʧʨʦʪʝʠʥʘʟʘʤʠ in vitro ʚ ʪʝʯʝʥʠʝ 6 ʯʘʩʦʚ. 

ʇʨʠ ʵʪʦʤ ʩʚʦʙʦʜʥʘʷ ʢʦʣʣʘʛʝʥʘʟʘ ʧʦʣʥʦʩʪʴʶ ʪʝʨʷʣʘ ʘʢʪʠʚʥʦʩʪʴ ʟʘ 1 ʯʘʩ [135]. 

     ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʠʤʤʦʙʠʣʠʟʦʚʘʥʥʦʡ ʢʦʣʣʘʛʝʥʘʟʳ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʭʠʪʦʟʘʥ - ʙʠʦʨʘʟʣʘʛʘʝʤʳʡ ʧʦʣʠʤʝʨ, ʢʦʪʦʨʳʡ, ʧʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ, 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʢʦʣʣʘʛʝʥʦʤ ʪʢʘʥʝʡ. ʅʘʥʦʯʘʩʪʠʮʳ ʩ ʭʠʪʦʟʘʥʦʤ ʙʳʣʠ 

https://ru.wikipedia.org/wiki/%D0%90%D0%BB%D0%BB%D0%BE%D1%82%D1%80%D0%BE%D0%BF%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A3%D0%B3%D0%BB%D0%B5%D1%80%D0%BE%D0%B4
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ʩʚʷʟʘʥʳ ʩ ʢʦʣʣʘʛʝʥʘʟʦʡ ʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʦʮʝʥʢʠ in vitro ʠ in vivo 

ʩʧʦʩʦʙʥʦʩʪʠ ʛʠʜʨʦʣʠʟʦʚʘʪʴ ʢʦʣʣʘʛʝʥ. ʇʦʣʫʯʝʥʥʳʝ ʯʘʩʪʠʮʳ ʙʳʣʠ ʩʧʦʩʦʙʥʳ 

ʩʚʷʟʳʚʘʪʴ ʢʦʣʣʘʛʝʥʘʟʫ ʩ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʦʢʦʣʦ 60%, ʘ ʟʘʪʝʤ ʚʳʩʚʦʙʦʞʜʘʪʴ 

ʬʝʨʤʝʥʪ ʚ ʘʢʪʠʚʥʦʡ ʬʦʨʤʝ. ʕʢʩʧʝʨʠʤʝʥʪʳ in vivo ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ 

ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʜʦʩʪʘʚʣʷʪʴ 

ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʢʦʣʣʘʛʝʥʘʟʫ ʚ ʪʢʘʥʠ [271]. 

     ʉʠʥʪʝʟʠʨʦʚʘʥ ʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥ ʥʦʚʳʡ ʙʠʦʩʦʚʤʝʩʪʠʤʳʡ ʤʘʪʝʨʠʘʣ ʥʘ 

ʦʩʥʦʚʝ ʧʦʣʠʵʪʠʣʝʥʘʤʠʥʘ, ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʦʣʝʠʥʦʚʦʡ ʢʠʩʣʦʪʦʡ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʥʘʥʦʯʘʩʪʠʮ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʜʦʩʪʘʚʢʫ ʢʦʣʣʘʛʝʥʘʟʳ ʚ ʪʢʘʥʠ. ɼʣʷ 

ʟʘʱʠʪʳ ʬʝʨʤʝʥʪʘ ʦʪ ʜʝʟʘʢʪʠʚʘʮʠʠ ʯʘʩʪʠʮʳ ʧʦʢʨʳʚʘʣʠʩʴ 

ʭʦʥʜʨʦʠʪʠʥʩʫʣʴʬʘʪʦʤ. ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʭ in vitro ʠ in vivo 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ, ʯʪʦ ʧʦʢʨʳʪʳʝ ʭʦʥʜʨʦʠʪʠʥʩʫʣʴʬʘʪʦʤ ʤʥʦʛʦʩʣʦʡʥʳʝ 50-

ʥʤ ʥʘʥʦʯʘʩʪʠʮʳ, ʠʥʢʘʧʩʫʣʠʨʫʶʱʠʝ ʢʦʣʣʘʛʝʥʘʟʫ, ʨʘʟʨʫʰʘʶʪ ʧʣʦʪʥʫʶ 

ʢʦʣʣʘʛʝʥʦʚʫʶ ʩʪʨʦʤʫ ʬʠʙʨʦʟʥʳʭ ʪʢʘʥʝʡ [215]. 

     ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚʘʭ ʜʣʷ ʥʘʨʫʞʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ 

ʪʘʢʞʝ hʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʤʤʦʙʠʣʠʟʘʮʠʷ ʢʦʣʣʘʛʝʥʘʟʳ ʥʘ 

ʚʦʣʦʢʥʦʦʙʨʘʟʫʶʱʠʭ ʥʦʩʠʪʝʣʷʭ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʩʦʢʨʘʱʝʥʠʝ ʩʨʦʢʦʚ 

ʩʘʥʘʮʠʠ ʠ ʟʘʞʠʚʣʝʥʠʷ ʨʘʥ [35, 57]. ɼʣʷ ʵʪʠʭ ʮʝʣʝʡ ʯʘʱʝ ʚʩʝʛʦ ʧʨʦʚʦʜʷʪ 

ʘʢʪʠʚʘʮʠʶ ʧʦʚʝʨʭʥʦʩʪʠ ʮʝʣʣʶʣʦʟʥʦʛʦ ʚʦʣʦʢʥʘ ʧʫʪʝʤ ʦʙʨʘʙʦʪʢʠ 

ʦʢʠʩʣʠʪʝʣʷʤʠ ʩ ʧʦʣʫʯʝʥʠʝʤ ʜʠʘʣʴʜʝʛʠʜʮʝʣʣʶʣʦʟʳ. ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʣʦʢʥʘ 

ʬʦʨʤʠʨʫʶʪʩʷ ʘʢʪʠʚʥʳʝ ʘʣʴʜʝʛʠʜʥʳʝ ʛʨʫʧʧʳ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʝ ʩ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʛʨʫʧʧʘʤʠ ʬʝʨʤʝʥʪʘ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʢʦʚʘʣʝʥʪʥʳʭ ʩʚʷʟʝʡ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʨʦʠʩʭʦʜʠʪ ʝʛʦ ʟʘʢʨʝʧʣʝʥʠʝ [50]. ɼʣʷ ʫʩʠʣʝʥʠʷ ʵʬʬʝʢʪʘ 

ʯʘʩʪʦ ʚ ʢʘʯʝʩʪʚʝ ʩʦʧʦʣʠʤʝʨʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʭʠʪʦʟʘʥ [65].  

     ʅʝʩʤʦʪʨʷ ʥʘ ʷʚʥʫʶ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʣʣʘʛʝʥʘʟ ʚ ʢʘʯʝʩʪʚʝ 

çʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʬʝʨʤʝʥʪʦʚè, ʜʣʷ ʠʭ ʰʠʨʦʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʝʦʜʦʣʝʪʴ ʨʷʜ ʧʨʦʙʣʝʤ: ʙʳʩʪʨʦʝ ʨʘʟʨʫʰʝʥʠʝ ʠ ʚʳʚʝʜʝʥʠʝ ʬʝʨʤʝʥʪʦʚ in vivo, 

ʥʝʞʝʣʘʪʝʣʴʥʳʝ ʥʝʮʝʣʝʚʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʬʝʨʤʝʥʪ-ʤʠʰʝʥʴ ʠ ʠʤʤʫʥʥʳʡ 

ʦʪʚʝʪ ʧʘʮʠʝʥʪʘ ʥʘ ʚʚʝʜʝʥʠʝ ʯʫʞʝʨʦʜʥʦʛʦ ʙʝʣʢʘ [117, 296]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʠ ʧʨʠʤʝʥʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ ʜʣʷ ʧʨʝʦʜʦʣʝʥʠʷ 
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ʫʢʘʟʘʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ, ʪʘʢʠʝ ʢʘʢ ʠʥʢʘʧʩʫʣʷʮʠʷ ʠ ʤʦʜʠʬʠʢʘʮʠʷ ʬʝʨʤʝʥʪʦʚ, ʘ 

ʪʘʢʞʝ ʤʦʥʠʪʦʨʠʥʛ ʠʤʤʫʥʥʳʭ ʨʝʘʢʮʠʡ ʧʘʮʠʝʥʪʦʚ, ʥʘʧʨʠʤʝʨ, ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʠʢʨʦʯʠʧʦʚ. ɺʩʝ ʵʪʠ ʧʦʜʭʦʜʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʥʪʝʨʝʩ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʡ ʤʝʜʠʮʠʥʳ [195]. 

     1.3.2. ʇʨʠʤʝʥʝʥʠʝ ʢʦʣʣʘʛʝʥʘʟ ʚ ʧʠʱʝʚʳʭ ʦʪʨʘʩʣʷʭ. 

    ɺʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʢʦʣʣʘʛʝʥʘʟʳ ʚ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ (ʨʠʩ. 5).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 5. ʇʨʠʤʝʥʝʥʠʝ ʢʦʣʣʘʛʝʥʘʟ ʚ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ [91, 240] 

     ʄʷʛʢʦʩʪʴ - ʦʜʥʦ ʠʟ ʚʘʞʥʝʡʰʠʭ ʩʝʥʩʦʨʥʳʭ ʢʘʯʝʩʪʚ ʤʷʩʘ, ʥʘ ʢʦʪʦʨʦʝ ʚʣʠʷʝʪ 

ʮʝʣʦʩʪʥʦʩʪʴ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ (ʬʦʥʦʚʘʷ ʞʝʩʪʢʦʩʪʴ) ʠ ʩʦʩʪʦʷʥʠʝ 

ʤʠʦʬʠʙʨʠʣʣ (ʘʢʪʦʤʠʦʟʠʥʦʚʘʷ ʞʝʩʪʢʦʩʪʴ) [104, 163, 164, 181]. ʀʟʣʠʰʥʷʷ 

ʞʝʩʪʢʦʩʪʴ ʤʷʩʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʧʨʠʯʠʥ ʩʥʠʞʝʥʠʷ ʝʛʦ 

ʢʘʯʝʩʪʚʘ [181]. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥʘʭ, ʪʘʢʠʭ ʢʘʢ 

ʀʥʜʠʷ, ʩʪʨʘʥʳ ʖʛʦ-ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ ʙʦʣʴʰʠʥʩʪʚʦ ʞʠʚʦʪʥʳʭ ʚʳʨʘʱʠʚʘʶʪʩʷ 

ʜʣʷ ʜʚʦʡʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠ ʟʘʙʠʚʘʶʪʩʷ ʪʦʣʴʢʦ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʠʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ. ʄʷʩʦ, ʧʦʣʫʯʝʥʥʦʝ ʠʟ ʪʘʢʠʭ ʞʠʚʦʪʥʳʭ, ʦʯʝʥʴ 

ʞʝʩʪʢʦʝ ʠ ʦʙʣʘʜʘʝʪ ʧʦʥʠʞʝʥʥʦʡ ʙʠʦʜʦʩʪʫʧʥʦʩʪʴʶ ʙʝʣʢʦʚ. 
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     ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʢʘʯʝʩʪʚʘ ʤʷʩʘ ʠ ʤʷʩʥʳʭ ʧʨʦʜʫʢʪʦʚ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ ʧʨʦʮʝʩʩʘ ʪʝʥʜʝʨʠʟʘʮʠʠ, ʢʦʪʦʨʳʡ ʧʨʦʚʦʜʠʪʩʷ 

ʨʘʟʣʠʯʥʳʤʠ ʬʠʟʠʯʝʩʢʠʤʠ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤʠ, ʭʠʤʠʯʝʩʢʠʤʠ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ [29]. ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʧʨʝʜʧʦʣʘʛʘʶʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʬʝʨʤʝʥʪʘʪʠʚʥʳʭ ʩʠʩʪʝʤ [164]. ʂʦʣʣʘʛʝʥ, ʢʦʪʦʨʳʡ 

ʩʦʩʪʘʚʣʷʝʪ 80% ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʞʝʩʪʢʦʩʪʴ ʤʷʩʘ ʠ ʝʛʦ 

ʛʠʜʨʦʣʠʟ ʚʳʟʳʚʘʝʪ ʧʨʦʮʝʩʩ ʨʘʟʤʷʛʯʝʥʠʷ. ʌʝʨʤʝʥʪʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, 

ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʚ 

ʦʪʥʦʰʝʥʠʠ ʢʦʣʣʘʛʝʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʙʝʣʢʘʤʠ, ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʚ 

ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʳ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʤ ʨʘʩʪʠʪʝʣʴʥʳʤ ʧʨʦʪʝʘʟʘʤ ʧʨʠ 

ʪʝʥʜʝʨʠʟʘʮʠʠ ʤʷʩʘ [37, 100, 155]. ʂʦʣʣʘʛʝʥʘʟʳ ʠʟ C. histolyticum ʠ Vibrio B-30 

ʧʦʢʘʟʘʣʠ ʤʥʦʛʦʦʙʝʱʘʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠ ʠʭ ʧʨʠʤʝʥʝʥʠʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ [128, 130, 155, 234]. ʆʜʥʘʢʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʝʨʤʝʥʪʦʚ 

ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʪʨʝʙʫʝʪ ʩʪʨʦʛʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʧʨʦʜʫʢʪʳ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʠʭ ʚʦʟʤʦʞʥʫ  ʁ ʧʘʪʦʛʝʥʥʦʩʪʴ ʠ ʪʦʢʩʠʛʝʥʥʦʩʪʴ, ʯʪʦ 

ʦʛʨʘʥʠʯʠʚʘʝʪ ʧʨʦʤʳʰʣʝʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʪʘʢʠʭ ʢʦʣʣʘʛʝʥʘʟ [155]. ʀʜʝʘʣʴʥʳʤ 

ʘʛʝʥʪʦʤ ʜʣʷ ʪʝʥʜʝʨʠʟʘʮʠʠ ʜʦʣʞʥʳ ʙʳʪʴ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʬʝʨʤʝʥʪʳ ʠʟ 

ʥʝʧʘʪʦʛʝʥʥʳʭ ʠ ʙʝʟʦʧʘʩʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʩ ʚʳʩʦʢʦʡ ʛʠʜʨʦʣʠʪʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʣʝʛʢʦ ʠʥʘʢʪʠʚʠʨʫʶʱʠʝʩʷ ʚ 

ʧʨʦʮʝʩʩʝ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʤʷʩʘ / ʤʷʩʥʳʭ ʧʨʦʜʫʢʪʦʚ [104]. ʂʨʠʪʝʨʠʷʤʠ ʚʳʙʦʨʘ 

ʧʨʦʪʝʘʟ ʚ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʯʘʩʪʦ ʩʣʫʞʘʪ ʦʧʪʠʤʫʤʳ ʜʝʡʩʪʚʠʷ ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʬʝʨʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʢʦʨʨʝʣʠʨʦʚʘʪʴ ʩ ʦʩʥʦʚʥʳʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʷʩʥʳʭ ʧʨʦʜʫʢʪʦʚ (ʨʅ, ʪʝʤʧʝʨʘʪʫʨʘ) [37, 58] 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʘʜʘʧʪʠʨʦʚʘʥʥʳʡ ʢ ʭʦʣʦʜʫ ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʠʡ ʬʝʨʤʝʥʪ ʠʟ 

Pseudoalteromonas sp. SM9913 ʠʤʝʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʚʳʩʦʢʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʩʦʭʨʘʥʷʷ ʥʘʪʫʨʘʣʴʥʳʡ ʮʚʝʪ ʠ ʚʣʘʞʥʦʩʪʴ ʤʷʩʘ, ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʢʦʤʤʝʨʯʝʩʢʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʧʘʧʘʠʥʘ ʠ ʙʨʦʤʝʣʘʡʥʘ [329]. 

ʂʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʠʡ ʬʝʨʤʝʥʪ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʩʝʣʝʢʪʠʚʥʦʩʪʴʶ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʣʣʘʛʝʥʫ ʠ ʙʝʣʢʘʤ ʤʠʦʬʠʙʨʠʣʣ, ʵʬʬʝʢʪʠʚʥʦ ʦʩʫʱʝʩʪʚʣʷʷ 

ʧʨʦʮʝʩʩ ʪʝʥʜʝʨʠʟʘʮʠʠ [329]. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʦʣʫʯʝʥʳ ʨʝʢʦʤʙʠʥʘʥʪʥʳʝ 
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ʰʪʘʤʤʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʘ ʦʩʥʦʚʝ Pichia pastoris ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ 

ʵʢʩʧʨʝʩʩʠʠ ʯʫʞʝʨʦʜʥʦʛʦ ʛʝʥʘ ʧʨʦʪʝʘʟʳ ʄ9 Aeromonas salmonicida, 

ʩʝʢʨʝʪʠʨʫʶʱʠʝ ʢʦʣʣʘʛʝʥʘʟʫ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʚ ʢʘʯʝʩʪʚʝ 

ʨʘʟʤʷʛʯʠʪʝʣʷ ʤʷʩʥʦʛʦ ʩʳʨʴʷ ʩ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ 

ʪʢʘʥʠ. [37, 40]. 

     ʌʝʨʤʝʥʪʳ, ʛʠʜʨʦʣʠʟʫʶʱʠʝ ʢʦʣʣʘʛʝʥ, ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʝʛʦ 

ʧʦʣʫʯʝʥʠʷ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. ʊʨʘʜʠʮʠʦʥʥʦ ʢʦʣʣʘʛʝʥ ʠʟʚʣʝʢʘʝʪʩʷ ʠʟ 

ʢʠʩʣʦʛʦ ʨʘʩʪʚʦʨʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʠʣʠ ʙʝʟ ʜʦʙʘʚʣʝʥʠʷ ʬʝʨʤʝʥʪʘ [239]. 

ʕʢʩʪʨʘʢʮʠʷ ʢʦʣʣʘʛʝʥʘ ʤʦʞʝʪ ʙʳʪʴ ʫʚʝʣʠʯʝʥʘ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʠʟʢʠʭ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʤʠʢʨʦʙʥʳʭ ʢʦʣʣʘʛʝʥʘʟ, ʢʦʪʦʨʳʝ ʦʙʣʝʛʯʘʶʪ ʠʟʚʣʝʯʝʥʠʝ ʙʝʣʢʘ, 

ʨʘʩʱʝʧʣʷʷ ʦʙʣʘʩʪʠ ʪʝʣʦʧʝʧʪʠʜʘ [293]. ʊʘʢ, ʢʦʤʙʠʥʘʮʠʷ ʢʦʣʣʘʛʝʥʘʟ B. cereus 

ʠ K. pneumoniae ʩ ʢʠʩʣʦʪʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʦʙʝʩʧʝʯʠʚʘʣʘ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʚʳʭʦʜ 

ʢʦʣʣʘʛʝʥʘ ʠʟ ʢʦʞʠ ʣʦʩʦʩʷ (Salmo salar) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʪʦʣʴʢʦ ʢʠʩʣʦʪʥʦʡ ʦʙʨʘʙʦʪʢʠ. ɸʚʪʦʨʳ ʩʯʠʪʘʶʪ, ʯʪʦ ʤʠʢʨʦʙʥʳʝ ʢʦʣʣʘʛʝʥʘʟʳ 

ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ ʢʦʣʣʘʛʝʥʘ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʮʝʣʷʭ 

[293]. 

     ɹʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʚʳʟʳʚʘʝʪ ʨʘʟʨʘʙʦʪʢʘ ʩʧʦʩʦʙʦʚ ʧʨʠʛʦʪʦʚʣʝʥʠʷ 

ʙʠʦʘʢʪʠʚʥʦʛʦ ʛʠʜʨʦʣʠʟʘʪʘ ʢʦʣʣʘʛʝʥʘ ʠ ʧʝʧʪʠʜʦʚ ʢʦʣʣʘʛʝʥʘ [114]. ɻʠʜʨʦʣʠʟʘʪ 

ʢʦʣʣʘʛʝʥʘ ʦʙʳʯʥʦ ʧʦʣʫʯʘʶʪ ʠʟ ʞʝʣʘʪʠʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ. ʇʨʦʪʝʘʟʳ, ʪʘʢʠʝ ʢʘʢ ʪʨʠʧʩʠʥ, ʭʠʤʦʪʨʠʧʩʠʥ, 

ʧʝʧʩʠʥ, ʢʦʣʣʘʛʝʥʘʟʘ, ʙʨʦʤʝʣʘʡʥ ʠ ʧʘʧʘʠʥ - ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ 

ʵʪʠʭ ʮʝʣʝʡ ʬʝʨʤʝʥʪʳ. ʉʨʝʜʥʷʷ ʤʦʣʝʢʫʣʷʨʥʘʷ ʤʘʩʩʘ ʢʦʤʤʝʨʯʝʩʢʠ ʜʦʩʪʫʧʥʳʭ 

ʛʠʜʨʦʣʠʟʘʪʦʚ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 0,5 ʜʦ 20 ʢɼʘ [114, 188, 189]. ʉʪʨʦʝʥʠʝ, ʩʦʩʪʘʚ, 

ʤʦʣʝʢʫʣʷʨʥʘʷ ʤʘʩʩʘ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʛʠʜʨʦʣʠʟʘʪʦʚ ʟʘʚʠʩʷʪ ʦʪ 

ʫʩʣʦʚʠʡ ʦʙʨʘʙʦʪʢʠ, ʩʳʨʴʷ, ʘ ʪʘʢʞʝ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʬʝʨʤʝʥʪʘ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ 

ʜʣʷ ʛʠʜʨʦʣʠʟʘ [114, 188, 189]. ʇʨʝʧʘʨʘʪ ʛʠʜʨʦʣʠʟʘʪʘ ʢʦʣʣʘʛʝʥʘ ʙʳʣ ʦʜʦʙʨʝʥ ʚ 

ʢʘʯʝʩʪʚʝ ʙʝʟʦʧʘʩʥʦʛʦ ʧʠʱʝʚʦʛʦ ʧʨʦʜʫʢʪʘ ʩ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤ 

ʧʦʪʝʥʮʠʘʣʦʤ [114]. ɻʠʜʨʦʣʠʟʘʪʳ ʠ ʧʝʧʪʠʜʳ ʢʦʣʣʘʛʝʥʘ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ 

ʞʠʚʦʪʥʳʭ ʠʣʠ ʤʦʨʝʧʨʦʜʫʢʪʦʚ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʢʘʢ 

ʠʥʛʨʝʜʠʝʥʪ rʚ ʧʨʦʜʫʢʪʘʭ ʧʠʪʘʥʠʷ ʠ ʥʘʧʠʪʢʘʭ [188]. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠʝʤ 
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ʧʝʧʪʠʜʦʚ ʢʦʣʣʘʛʝʥʘ ʚʳʟʳʚʘʝʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ: 

ʫʤʝʥʴʰʝʥʠʝ ʙʦʣʠ ʚ ʩʫʩʪʘʚʘʭ, ʤʦʨʱʠʥ ʥʘ ʢʦʞʝ, ʥʦʨʤʘʣʠʟʘʮʠʶ ʦʙʤʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʠ ʚʥʝʰʥʝʛʦ ʚʠʜʘ ʢʦʞʠ, ʫʣʫʯʰʝʥʠʝ ʤʝʪʘʙʦʣʠʟʤʘ ʢʦʣʣʘʛʝʥʘ ʚ 

ʢʦʩʪʷʭ [114, 188, 189, 191, 192, 268]. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʛʠʜʨʦʣʠʟʘʪ 

ʢʦʣʣʘʛʝʥʘ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʜʣʷ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʦʩʪʝʦʘʨʪʨʦʟʘ ʠ ʦʩʪʝʦʧʦʨʦʟʘ [114]. ʂʦʣʣʘʛʝʥʦʚʳʝ 

ʧʝʧʪʠʜʳ ʦʙʣʘʜʘʶʪ ʩʠʣʴʥʳʤ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʤ ʠ ʘʥʪʠʤʠʢʨʦʙʥʳʤ ʜʝʡʩʪʚʠʝʤ, 

ʠʥʛʠʙʠʨʫʶʪ ʘʢʪʠʚʥʦʩʪʴ ʘʥʛʠʦʪʝʥʟʠʥ-ʧʨʝʚʨʘʱʘʶʱʝʛʦ ʬʝʨʤʝʥʪʘ (ɸʇʌ) [120, 

201]. ʇʨʠ ʵʪʦʤ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʪʘʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʩ ʧʦʤʦʱʴʶ ʤʠʢʨʦʙʥʳʭ 

ʢʦʣʣʘʛʝʥʘʟ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʝʪʨʘʜʠʮʠʦʥʥʳʝ ʠʩʪʦʯʥʠʢʠ ʢʦʣʣʘʛʝʥʘ: ʢʦʞʘ 

ʘʢʫʣʳ (Carcharodon carcharias), ʤʠʥʪʘʷ (Gadus chalcogrammus), ʢʘʣʴʤʘʨʘ 

(Onychoteuthis banksi), ʤʝʜʫʟʳ (Chrysaora fuscescens) ʠ ʪ ʜ. [16, 120, 153, 230, 

310]. ʊʘʢ, ʠʟ ʢʦʣʣʘʛʝʥʘ ʢʦʞʠ ʤʠʥʪʘʷ (Gadus chalcogrammus) ʚʳʜʝʣʝʥʳ 

ʭʝʣʘʪʠʨʫʶʱʠʝ ʧʝʧʪʠʜʳ, ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʟʥʘʯʠʪʝʣʴʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʜʣʷ 

ʧʨʠʤʝʥʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʠʱʝʚʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ (ɹɸɼ-ʦʚ) 

ʜʣʷ ʥʦʨʤʘʣʠʟʘʮʠʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʦʙʤʝʥʘ [153]. ɻʠʜʨʦʣʠʟʘʪʳ ʢʦʣʣʘʛʝʥʘ ʠʟ 

ʢʦʞʠ ʢʘʣʴʤʘʨʦʚ (Onychoteuthis banksi) ʩʦʜʝʨʞʘʪ ʘʥʪʠʛʠʘʣʫʨʦʥʠʜʘʟʫ, 

ʘʥʪʠʪʠʨʦʟʠʥʘʟʫ ʠ ʦʙʣʘʜʘʶʪ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ [230]. 

     1.3.3 ʇʨʠʤʝʥʝʥʠʝ ʢʦʣʣʘʛʝʥʘʟ ʚ ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ. 

     ʂʦʣʣʘʛʝʥʘʟʳ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʠ ʚ ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 

ʯʝʣʦʚʝʢʘ. ʇʝʨʝʭʦʜ ʥʘ ʤʘʣʦ- ʠ ʙʝʟʦʪʭʦʜʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʮʠʢʣʳ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʘʢ ʦʜʥʦ ʠʟ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʳʨʴʝʚʳʭ ʨʝʩʫʨʩʦʚ ʠ ʩʥʠʞʝʥʠʷ 

ʚʣʠʷʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ [29]. ɺ ʧʨʦʮʝʩʩʝ 

ʧʦʣʫʯʝʥʠʷ ʤʷʩʘ ʠ ʤʷʩʥʳʭ ʧʨʦʜʫʢʪʦʚ ʦʙʨʘʟʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʦʪʭʦʜʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʙʝʣʦʢ ʠ ʜʨʫʛʠʝ ɹɸɺ: ʰʢʫʨʘ, ʤʷʩʦʢʦʩʪʥʳʡ ʦʩʪʘʪʦʢ 

ʧʪʠʮʳ, ʩʧʠʣʦʢ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʠ ʪ.ʜ. [29, 42].  ʋʪʠʣʠʟʘʮʠʷ ʦʪʭʦʜʦʚ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʪʦʨʠʯʥʦʛʦ ʩʳʨʴʷ ʤʷʩʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʦʩʪʘʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ 

ʧʨʝʜʧʨʠʷʪʠʡ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʨʷʜʦʤ ʧʨʠʯʠʥ:  

https://ru.wikipedia.org/w/index.php?title=Onychoteuthis_banksi&action=edit&redlink=1
https://translated.turbopages.org/proxy_u/en-ru.ru.3f3e8c90-64ca205f-251b11ab-74722d776562/https/en.wikipedia.org/wiki/Chrysaora_fuscescens
https://ru.wikipedia.org/w/index.php?title=Onychoteuthis_banksi&action=edit&redlink=1
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ï ʦʪʭʦʜʳ ʤʷʩʦʢʦʤʙʠʥʘʪʦʚ ʷʚʣʷʶʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʦʡ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʦʧʘʩʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʘʪʦʛʝʥʥʳʭ, ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ; 

ï ʦʪʭʦʜʳ ʨʘʩʪʦʯʠʪʝʣʴʥʦ ʫʪʠʣʠʟʠʨʦʚʘʪʴ ʧʨʦʩʪʳʤ ʤʝʪʦʜʦʤ ʟʘʭʦʨʦʥʝʥʠʷ ʥʘ 

ʩʚʘʣʢʘʭ ʠ ʧʦʣʠʛʦʥʘʭ ʜʣʷ ʟʘʭʦʨʦʥʝʥʠʷ; 

ï ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʦʪʭʦʜʦʚ ʷʚʣʷʶʪʩʷ ʮʝʥʥʳʤ ʚʪʦʨʠʯʥʳʤ ʩʳʨʴʝʤ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʧʨʦʜʫʢʮʠʠ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ ʢʦʨʤʦʚʦʛʦ ʩ 

ʚʳʩʦʢʠʤʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ [7, 42, 55, 61]. 

     ɼʣʷ ʫʪʠʣʠʟʘʮʠʠ ʧʦʙʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʥʳʝ ʤʝʪʦʜʳ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʛʠʜʨʦʣʠʟ ʤʠʢʨʦʙʥʳʤʠ ʢʦʣʣʘʛʝʥʘʟʘʤʠ. ʊʘʢ, ʧʨʠ ʧʝʨʝʨʘʙʦʪʢʝ ʤʦʨʩʢʠʭ ʠ 

ʨʝʯʥʳʭ ʞʠʚʦʪʥʳʭ (ʤʦʨʝʧʨʦʜʫʢʪʳ) ʠʟʚʣʝʢʘʶʪʩʷ ʪʦʣʴʢʦ ʦʪ 20 ʜʦ 50% 

ʧʨʦʜʫʢʪʘ ʚ ʚʠʜʝ ʩʲʝʜʦʙʥʳʭ ʯʘʩʪʝʡ, ʘ ʦʩʪʘʣʴʥʳʝ ʯʘʩʪʠ (50ï80%) 

ʚʳʙʨʘʩʳʚʘʶʪʩʷ ʢʘʢ çʥʝʩʲʝʜʦʙʥʳʝè ʧʦʙʦʯʥʳʝ ʧʨʦʜʫʢʪʳ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʦʥʠ 

ʷʚʣʷʶʪʩʷ ʙʦʛʘʪʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʨʘʟʣʠʯʥʳʭ ʮʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ 

ʙʝʣʦʢ, ʤʘʩʣʘ ʠ ʣʠʧʠʜʳ, ʙʠʦʘʢʪʠʚʥʳʝ ʧʝʧʪʠʜʳ, ʧʠʛʤʝʥʪʳ, ʭʠʪʠʥ, ʢʦʣʣʘʛʝʥ, 

ʚʠʪʘʤʠʥʳ, ʤʠʥʝʨʘʣʳ, ʬʝʨʤʝʥʪʳ ʠ ʪ. ʜ., ʧʦʣʝʟʥʳʝ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ 

ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʤ ʢʦʤʧʣʝʢʩʝ ʈʦʩʩʠʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʣʣʘʛʝʥʘʟ ʧʦʟʚʦʣʷʝʪ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʪʴ ʚʳʭʦʜ ʧʦʣʝʟʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ [296]. ʂʨʦʤʝ ʪʦʛʦ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʙʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʢʦʥʦʤʠʯʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʩʘʤʠʭ ʬʝʨʤʝʥʪʦʚ. ʊʘʢ, ʢʦʣʣʘʛʝʥʘʟʘ Bacillus tequilensis ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʧʫʪʝʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʪʭʦʜʦʚ ʤʷʩʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʢʘʯʝʩʪʚʝ ʝʜʠʥʩʪʚʝʥʥʦʛʦ 

ʠʩʪʦʯʥʠʢ ʘʟʦʪʘ ʠ ʫʛʣʝʨʦʜʘ [251]. 

     ʇʨʦʠʟʚʦʜʩʪʚʦ ʢʦʞʘʥʳʭ ʠʟʜʝʣʠʡ ʩʚʷʟʘʥʦ ʩ ʟʘʛʨʷʟʥʝʥʠʝʤ ʚʦʜʳ, ʛʘʟʦʚʳʤʠ 

ʚʳʙʨʦʩʘʤʠ, ʥʘʢʦʧʣʝʥʠʝʤ ʪʚʝʨʜʳʭ ʦʪʭʦʜʦʚ, ʯʪʦ ʪʨʝʙʫʝʪ ʨʘʟʚʠʪʠʷ ʥʦʚʳʭ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʝʨʤʝʥʪʘʪʠʚʥʳʭ ʩʠʩʪʝʤ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʦʚʨʝʤʝʥʥʳʤ 

ʪʨʝʙʦʚʘʥʠʷʤ [176, 182, 276]. ʋʜʘʣʝʥʠʝ ʰʝʨʩʪʠ - ʵʪʦ ʧʝʨʚʳʡ ʰʘʛ ʚ ʧʨʦʮʝʩʩʝ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʢʦʞʠ, ʢʦʪʦʨʳʡ ʪʘʢʞʝ ʩʦʟʜʘʝʪ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʌʝʨʤʝʥʪʘʪʠʚʥʦʝ ʫʜʘʣʝʥʠʝ ʰʝʨʩʪʠ ʤʦʞʝʪ ʫʤʝʥʴʰʠʪʴ 

ʩʪʝʧʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʧʦʚʨʝʞʜʝʥʠʝ ʢʦʣʣʘʛʝʥʘ. ʆʜʥʘʢʦ ʥʠʟʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 
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ʢʦʣʣʘʛʝʥʘʟ ʚ ʵʪʦʤ ʧʨʦʮʝʩʩʝ ʠ ʠʭ ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʦʛʨʘʥʠʯʠʚʘʶʪ ʠʭ 

ʢʦʤʤʝʨʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ [286]. 

     ʈʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʩʧʦʩʦʙʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʣʣʘʛʝʥʘʟ ʚ ʢʘʯʝʩʪʚʝ 

ʙʠʦʢʘʪʘʣʠʟʘʪʦʨʦʚ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʦʢʨʘʰʠʚʘʥʠʷ ʢʦʞ [124, 113]. 

ʉʠʥʪʝʪʠʯʝʩʢʠʝ ʢʨʘʩʠʪʝʣʠ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʵʪʦʤ, ʷʚʣʷʶʪʩʷ 

ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʟʘʛʨʷʟʥʝʥʠʷ ʩʪʦʯʥʳʭ ʚʦʜ, ʯʘʩʪʦ ʫʩʪʦʡʯʠʚʳʭ ʢ 

ʙʠʦʨʝʤʝʜʠʘʮʠʠ [108]. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʢʦʣʣʘʛʝʥʘʟ ʧʨʠʚʦʜʠʪ ʢ 

ʨʘʩʢʨʳʪʠʶ ʚʦʣʦʢʥʠʩʪʦʡ ʩʝʪʠ ʚ ʢʦʞʘʥʦʤ ʤʘʪʨʠʢʩʝ, ʫʣʫʯʰʘʷ ʜʠʬʬʫʟʠʶ 

ʢʨʘʩʠʪʝʣʝʡ ʠ ʫʚʝʣʠʯʠʚʘʷ ʧʦʛʣʦʱʝʥʠʝ ʢʨʘʩʠʪʝʣʷ ʜʦ 99%. ʆʜʥʦʚʨʝʤʝʥʥʦ 

ʫʣʫʯʰʘʶʪʩʷ ʩʚʦʡʩʪʚʘ ʢʦʞʠ, ʪʘʢʠʝ ʢʘʢ ʤʷʛʢʦʩʪʴ, ʛʣʘʜʢʦʩʪʴ ʠ ʚʥʝʰʥʠʡ ʚʠʜ 

[177]. 

     ʄʠʢʨʦʙʥʳʝ ʢʦʣʣʘʛʝʥʘʟʳ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʠʟʦʣʠʨʦʚʘʥʥʳʝ ʢʣʝʪʦʢ, ʧʝʧʪʠʜʦʚ ʢʦʣʣʘʛʝʥʘ, ʙʝʣʢʦʚ ʜʣʷ ʠʥʬʫʟʠʠ [23, 47]. 

ʈʘʟʣʠʯʥʳʝ ʬʝʨʤʝʥʪʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʢʦʣʣʘʛʝʥʘʟʳ, ʥʝʦʙʭʦʜʠʤʳ ʧʨʠ ʨʘʙʦʪʝ ʩ 

ʢʫʣʴʪʫʨʘʤʠ ʞʠʚʦʪʥʳʭ ʢʣʝʪʦʢ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʰʝʥʠʷ 

ʮʝʣʦʛʦ ʨʷʜʘ ʥʘʫʯʥʳʭ ʠ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʙʣʝʤ ʙʠʦʪʝʭʥʦʣʦʛʠʠ, ʤʦʣʝʢʫʣʷʨʥʦʡ 

ʙʠʦʣʦʛʠʠ, ʪʦʢʩʠʢʦʣʦʛʠʠ [82]. ʉ ʧʦʤʦʱʴʶ ʢʦʣʣʘʛʝʥʘʟ ʙʳʣʠ ʫʩʧʝʰʥʦ 

ʚʳʜʝʣʝʥʳ ʢʣʝʪʠ ʠʟ ʢʦʩʪʥʦʡ ʪʢʘʥʠ, ʵʥʜʦʪʝʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ, ʥʝʡʨʦʥʳ, ʢʣʝʪʢʠ 

ʦʩʪʨʦʚʢʦʚ ʃʘʥʛʝʨʛʘʥʩʘ ʠ ʜʨ. [23, 47, 82, 124, 148, 225]. ʕʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ 

ʧʨʠ ʨʘʙʦʪʝ ʩ ʬʠʙʨʦʟʥʳʤʠ ʪʢʘʥʷʤʠ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʢʦʣʣʘʛʝʥʘ, 

ʫʩʪʦʡʯʠʚʦʛʦ ʢ ʛʠʜʨʦʣʠʟʫ ʜʨʫʛʠʤʠ ʬʝʨʤʝʥʪʘʤʠ, ʥʘʧʨʠʤʝʨ, ʪʨʠʧʩʠʥʦʤ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʪʦʨʦʛʦ ʣʠʙʦ ʤʘʣʦʵʬʬʝʢʪʠʚʥʦ, ʣʠʙʦ ʧʨʠ ʚʳʩʦʢʠʭ 

ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʨʝʞʜʝʥʠʶ ʚʳʜʝʣʷʝʤʳʭ ʢʣʝʪʦʢ [82, 323]. 

     ɺʘʞʥʘʷ ʨʦʣʴ ʧʨʠʥʘʜʣʝʞʠʪ ʢʦʣʣʘʛʝʥʘʟʘʤ ʚ ʢʨʫʛʦʚʦʨʦʪʝ ʘʟʦʪʘ ʚ ʧʨʠʨʦʜʝ 

[249, 327]. ʆʜʥʠʤ ʠʟ ʙʝʣʢʦʚʳʭ ʦʪʭʦʜʦʚ, ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʶʱʠʤ ʥʘ 

ʵʢʦʣʦʛʠʶ, ʷʚʣʷʝʪʩʷ ʢʦʣʣʘʛʝʥ, ʢʦʪʦʨʳʡ ʚ ʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʨʳʙʳ, ʤʦʨʝ- ʠ ʤʷʩʦʧʨʦʜʫʢʪʦʚ. ʅʝ ʜʦʩʪʘʪʦʯʥʦ 

ʧʦʣʥʘʷ ʫʪʠʣʠʟʘʮʠʷ ʪʘʢʠʭ ʦʪʭʦʜʦʚ, ʧʦʤʠʤʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʨʠʩʢʘ ʜʣʷ 

ʟʜʦʨʦʚʴʷ ʣʶʜʝʡ ʠ ʞʠʚʦʪʥʳʭ, ʚʳʟʳʚʘʝʪ ʟʘʛʨʷʟʥʝʥʠʝ ʙʠʦʩʬʝʨʳ, ʯʪʦ ʜʝʣʘʝʪ 

ʥʝʦʙʭʦʜʠʤʳʤ ʚʢʣʶʯʝʥʠʝ ʚ ʧʨʦʮʝʩʩ ʨʝʤʝʜʠʘʮʠʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 
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ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʬʝʨʤʝʥʪʦʚ ï ʢʦʣʣʘʛʝʥʘʟ [91, 261]. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʧʦʤʠʤʦ ʧʘʪʦʛʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʨʘʟʣʠʯʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʧʨʦʜʫʮʠʨʫʶʱʠʝ 

ʢʦʣʣʘʛʝʥʘʟʳ, ʚʳʜʝʣʝʥʳ ʠʟ ʨʝʯʥʳʭ, ʤʦʨʩʢʠʭ ʠ ʧʦʯʚʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. ʍʦʪʷ 

ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʘʪʝʨʠʘʣʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʢʦʣʣʘʛʝʥ, ʦʙʨʘʟʫʝʪʩʷ ʝʞʝʛʦʜʥʦ 

ʚ ʙʠʦʩʬʝʨʝ, ʥʝ ʦʙʥʘʨʫʞʝʥʦ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʥʘʢʦʧʣʝʥʠʷ ʙʝʣʢʘ, ʪʘʢ ʢʘʢ 

ʢʦʣʣʘʛʝʥ ʨʘʟʣʘʛʘʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʝʩʪʝʩʪʚʝʥʥʦʡ ʙʠʦʢʦʥʚʝʨʩʠʠ ʟʘ ʩʯʝʪ ʜʝʡʩʪʚʠʷ 

ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ [248, 327]. ɼʝʛʨʘʜʘʮʠʷ ʤʦʨʩʢʦʛʦ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʘʟʦʪʘ, ʢʦʪʦʨʳʡ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʚ ʚʠʜʝ 

ʫʩʪʦʡʯʠʚʳʭ ʢ ʙʠʦʣʦʛʠʯʝʩʢʦʤʫ ʠ ʭʠʤʠʯʝʩʢʦʤʫ ʛʠʜʨʦʣʠʟʫ ʙʝʣʢʦʚ, ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʦʡ ʯʘʩʪʴʶ ʛʣʦʙʘʣʴʥʦʛʦ ʘʟʦʪʥʦʛʦ ʮʠʢʣʘ [327].  ʊʘʢ, ʚʳʜʝʣʝʥʘ ʠ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʘ ʢʦʣʣʘʛʝʥʘʟʘ ʛʣʫʙʦʢʦʚʦʜʥʦʡ ʙʘʢʪʝʨʠʠ Myroides profundi, 

ʠʟʫʯʝʥʘ ʩʪʨʫʢʪʫʨʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʬʝʨʤʝʥʪʘ ʠ ʤʝʭʘʥʠʟʤʳ ʛʠʜʨʦʣʠʟʘ 

ʢʦʣʣʘʛʝʥʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʜʝʛʨʘʜʘʮʠʶ ʛʣʫʙʦʢʦʚʦʜʥʦʛʦ ʦʩʘʜʦʯʥʦʛʦ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʘʟʦʪʘ [327]. 

     1.4. ʉʧʦʩʦʙʳ ʭʨʘʥʝʥʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 

     ʄʠʢʨʦʙʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʶʪ ʫʩʣʦʚʠʷ ʩʫʱʝʩʪʚʦʚʘʥʠ̫ 

ʞʠʟʥʠ ʥʘ ɿʝʤʣʝ, ʢʘʪʘʣʠʟʠʨʫʷ ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ ʠ ʫʧʨʘʚʣʷʷ 

ʛʣʦʙʘʣʴʥʳʤʠ ʮʠʢʣʘʤʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. ʆʜʥʘʢʦ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʨʘʩʪʝʥʠʡ 

ʠ ʞʠʚʦʪʥʳʭ, ʩʦʭʨʘʥʝʥʠʶ ʤʠʢʨʦʙʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʥʝ ʫʜʝʣʷʝʪʩʷ ʜʦʣʞʥʦʛʦ 

ʚʥʠʤʘʥʠʷ, ʭʦʪʷ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʠʣʠ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ ʤʦʛʫʪ 

ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʪʴ ʥʘ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʠ ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʤʠʢʨʦʬʣʦʨʳ 

[245]. ʆʩʥʦʚʥʘʷ ʧʨʦʙʣʝʤʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʪʦʣʴʢʦ 1% ʬʘʢʪʠʯʝʩʢʦʛʦ 

ʤʠʢʨʦʙʥʦʛʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʧʨʝʜʩʪʘʚʣʝʥ ʢʘʢ ʢʫʣʴʪʠʚʠʨʫʝʤʳʝ ʦʨʛʘʥʠʟʤʳ, ʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʬʫʥʢʮʠʠ ʦʩʪʘʣʴʥʳʭ 99% ʥʝʠʟʚʝʩʪʥʳ [245]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʩʦʟʜʘʥʠʝ ʠ ʧʦʧʦʣʥʝʥʠʝ ʢʦʣʣʝʢʮʠʡ ʢʫʣʴʪʫʨ ʠ ʮʝʥʪʨʦʚ ʤʠʢʨʦʙʥʳʭ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʠʤʝʶʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ 

ʤʠʢʨʦʙʥʦʛʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʧʨʦʛʨʝʩʩʘ ʥʘʫʢ ʦ ʞʠʟʥʠ 

[214]. 

     ʂʨʦʤʝ ʪʦʛʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʤʘʩʰʪʘʙʘʭ 

ʚ ʢʘʯʝʩʪʚʝ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ ʪʨʝʙʫʝʪ ʠʭ ʢʦʥʩʝʨʚʘʮʠʠ ʠ 
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ʩʦʜʝʨʞʘʥʠʷ ʚ ʢʦʣʣʝʢʮʠʷʭ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʣʛʦʩʨʦʯʥʦʝ ʩʦʭʨʘʥʝʥʠʝ ʠʭ 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʘʨʠʘʥʪʦʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʧʨʠʤʝʥʷʶʪʩʷ ʤʝʪʦʜʳ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ 

ʢʦʥʩʝʨʚʘʮʠʠ: ʧʦʜ ʤʠʥʝʨʘʣʴʥʳʤ ʤʘʩʣʦʤ, ʣʠʦʬʠʣʠʟʘʮʠʷ, ʢʨʠʦʢʦʥʩʝʨʚʘʮʠʷ, 

ʩʫʰʢʘ ʥʘ ʨʘʟʣʠʯʥʳʭ ʠʥʝʨʪʥʳʭ ʥʦʩʠʪʝʣʷʭ, ʧʨʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ (-80ÜC) 

ʠʣʠ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʝ ʩʧʦʩʦʙʳ ʭʨʘʥʝʥʠʷ: ʧʝʨʠʦʜʠʯʝʩʢʠʡ ʧʝʨʝʩʝʚ, ʭʨʘʥʝʥʠʝ ʚ 

ʩʪʝʨʠʣʴʥʦʡ ʚʦʜʝ ʠ ʜʨ. [11, 12, 24, 30, 241, 250, 285]. ʀʟ-ʟʘ ʨʘʟʣʠʯʠʡ ʚ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʪʨʝʙʥʦʩʪʷʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʤʝʪʦʜʳ ʢʦʥʩʝʨʚʘʮʠʠ 

ʟʘʚʠʩʷʪ ʦʪ ʚʠʜʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘ, ʠʤʝʶʱʠʭʩʷ ʤʘʪʝʨʠʘʣʦʚ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ 

[250, 285]. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʨʘʟʥʦʦʙʨʘʟʠʷ ʪʝʭʥʠʢʠ ʚ ʚʳʙʦʨʝ ʤʝʪʦʜʘ 

ʢʦʥʩʝʨʚʘʮʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʝʥʠʝ ʩʣʝʜʫʶʱʠʭ 

ʫʩʣʦʚʠʡ: ʧʦʜʜʝʨʞʘʥʠʝ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʢʫʣʴʪʫʨʘʣʥɹʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʦʙʝʩʧʝʯʝʥʠʝ ʛʝʥʝʪʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ, 

ʯʠʩʪʦʪʳ ʢʫʣʴʪʫʨʳ, ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʢʦʥʩʝʨʚʘʮʠʠ 

[214, 250, 285]. 

     ʄʝʪʦʜʳ ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʩʘʤʳʭ 

ʧʨʦʩʪʳʭ, ʥʝ ʪʨʝʙʫʶʱʠʭ ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ 

ʥʝʟʘʤʝʥʠʤʳʭ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʨʘʙʦʪʝ ʩ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ. ʂ ʪʘʢʠʤ ʤʝʪʦʜʘʤ 

ʦʪʥʦʩʠʪʩʷ ʩʫʙʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝ, ʠʣʠ ʧʝʨʠʦʜʠʯʝʩʢʠʡ ʧʝʨʝʩʝʚ ʥʘ ʩʚʝʞʠʝ 

ʘʛʘʨʠʟʦʚʘʥʥʳʝ ʩʨʝʜʳ - ʩʪʘʨʝʡʰʠʡ ʠ ʜʘʚʥʦ ʫʞʝ ʩʪʘʚʰʠʡ ʪʨʘʜʠʮʠʦʥʥʳʤ ʤʝʪʦʜ 

ʧʦʜʜʝʨʞʘʥʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷ ʢʫʣʴʪʫʨ, ʢʘʢ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ, ʪʘʢ ʠ ʚ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʦʩʣʝ ʤʥʦʛʦʣʝʪʥʝʛʦ (ʦʪ 4 ʜʦ 12 ʣʝʪ) 

ʭʨʘʥʝʥʠʷ ʚ ʢʦʣʣʝʢʮʠʠ ʤʝʪʦʜʦʤ ʩʫʙʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʩʝʤʠ ʰʪʘʤʤʦʚ ʛʨʠʙʘ 

Hormoconis resinae ʦʥʠ ʩʦʭʨʘʥʠʣʠ ʩʚʦʶ ʩʧʦʩʦʙʥʦʩʪʴ ʨʘʩʪʠ ʟʘ ʩʯʝʪ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʘʚʠʘʮʠʦʥʥʦʛʦ ʪʦʧʣʠʚʘ. ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʣʘʩʴ ʣʘʛ-

ʬʘʟʘ ï ʩ 1 ʜʦ 3 ʤʝʩ. ʇʨʠ ʵʪʦʤ ʥʝ ʦʙʥʘʨʫʞʝʥʦ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʚʨʝʤʝʥʝʤ 

ʭʨʘʥʝʥʠʷ ʠ ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʟʘʜʝʨʞʢʠ ʨʦʩʪʘ ʚ ʪʦʧʣʠʚʝ. ʋ ʧʦʚʪʦʨʥʦ 

ʨʝʠʟʦʣʠʨʦʚʘʥʥʳʭ ʢʫʣʴʪʫʨ ʧʨʠʟʥʘʢʠ ʨʦʩʪʘ ʧʦʷʚʣʷʣʠʩʴ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ ʜʚʫʭ 

ʥʝʜʝʣʴ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʢʦʥʪʨʦʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤ ʜʦ ʭʨʘʥʝʥʠʷ [30]. 
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     ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʨʝʜʠ ʦʛʨʦʤʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʘʢʪʠʥʦʤʠʮʝʪʦʚ ʠ ʛʨʠʙʦʚ 

ʙʦʣʴʰʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʰʪʘʤʤʳ, ʦʙʨʘʟʫʶʱʠʝ ʘʥʪʠʙʠʦʪʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʩ 

ʬʫʥʛʠʮʠʜʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. ʀʟʫʯʝʥʘ ʘʥʪʘʛʦʥʠʩʪʠʯʝʩʢʘʷ ʠ 

ʨʦʩʪʦʩʪʠʤʫʣʠʨʫʶʱʘʷ ʘʢʪʠʚʥʦʩʪʴ 20 ʰʪʘʤʤʦʚ ʨʦʜʘ Streptomyces ʠ 17 

ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʛʨʠʙʦʚ ʨʦʜʦʚ Aspergillus, Penicillium ʢ ʬʠʪʦʧʘʪʦʛʝʥʘʤ 

ʭʣʦʧʯʘʪʥʠʢʘ Verticillium dahliaʝ, Fusarium solani, Fusarium oxysporum. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʩ ʧʦʤʦʱʴʶ ʩʫʙʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʫʜʘʝʪʩʷ ʩʦʭʨʘʥʷʪʴ 

ʬʫʥʛʠʮʠʜʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʢʫʣʴʪʫʨ ʚ ʪʝʯʝʥʠʝ 8 ʣʝʪ [12]. 

     ʉ ʧʦʤʦʱʴʶ ʩʨʘʚʥʠʪʝʣʴʥʦ ʧʨʦʩʪʦʛʦ ʠ ʜʝʰʝʚʦʛʦ ʤʝʪʦʜʘ ï ʭʨʘʥʝʥʠʷ ʧʦʜ 

ʚʘʟʝʣʠʥʦʚʳʤ ʤʘʩʣʦʤ, ʫʜʘʝʪʩʷ ʚʝʩʴʤʘ ʫʩʧʝʰʥʦ ʩʦʭʨʘʥʷʪʴ ʤʝʩʷʮʘʤʠ ʠʣʠ ʜʘʞʝ 

ʛʦʜʘʤʠ ʤʥʦʛʠʝ ʚʠʜʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ [8, 11, 285]. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʶʪ 

ʩʪʝʨʠʣʴʥʦʝ ʤʠʥʝʨʘʣʴʥʦʝ ʤʘʩʣʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ (ʥʘʧʨʠʤʝʨ, 

ʚʘʟʝʣʠʥʦʚʦʝ ʤʘʩʣʦ). ʄʘʩʣʦ ʩʪʝʨʠʣʠʟʫʶʪ ʚ ʩʫʰʠʣʴʥʦʤ ʰʢʘʬʫ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 1700ʉ ʚ ʪʝʯʝʥʠʝ 1ï2 ʯ. ʂʫʣʴʪʫʨʳ ʚʳʨʘʱʠʚʘʶʪ ʚ ʧʨʦʙʠʨʢʘʭ ʥʘ 

ʩʢʦʰʝʥʥʦʤ ʧʠʪʘʪʝʣʴʥʦʤ ʘʛʘʨʝ. ɺ ʧʨʦʙʠʨʢʠ ʩ ʚʳʨʦʩʰʠʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ 

ʩʪʝʨʠʣʴʥʦ ʥʘʣʠʚʘʶʪ ʩʣʦʡ ʤʠʥʝʨʘʣʴʥʦʛʦ ʤʘʩʣʘ ʚʳʩʦʪʦʡ ʥʝ ʤʝʥʝʝ 2 ʩʤ ʦʪ 

ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʳ ʘʛʘʨʘ [8, 11]. ʀʩʧʦʣʴʟʫʷ ʫʢʘʟʘʥʥʳʡ ʤʝʪʦʜ, ʫʜʘʣʦʩʴ 

ʩʦʭʨʘʥʠʪʴ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʠ ʠʥʛʠʙʠʨʫʶʱʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʬʠʪʦʧʘʪʦʛʝʥʘʤ ʧʷʪʠ ʧʨʦʤʳʰʣʝʥʥʦ-ʚʘʞʥʳʭ ʰʪʘʤʤʦʚ ʛʨʠʙʦʚ Aspergillus 

terreus, Aspergillus niger, Trichoderma harzianum ʚ ʪʝʯʝʥʠʝ 4 ʣʝʪ [11]. ʊʝʤ ʞʝ 

ʩʧʦʩʦʙʦʤ ʫʜʘʝʪʩʷ ʜʣʠʪʝʣʴʥʦ ʩʦʭʨʘʥʷʪʴ ʙʦʣʝʝ 100 ʰʪʘʤʤʦʚ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ-ʜʝʩʪʨʫʢʪʦʨʦʚ ʚ ʢʦʣʣʝʢʮʠʠ ʌɻʋʇ çɺʀɸʄè [8]. ʇʨʠ ʵʪʦʤ 

ʧʦʜʙʦʨ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʧʨʦʚʦʜʠʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʜʣʷ ʢʘʞʜʦʛʦ ʰʪʘʤʤʘ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʘ [31]. 

     ɽʱʝ ʦʜʥʠʤ ʩʧʦʩʦʙʦʤ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʡ ʢʦʥʩʝʨʚʘʮʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

ʷʚʣʷʝʪʩʷ ʭʨʘʥʝʥʠʝ ʚ ʚʦʜʝ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ ʨʘʩʪʚʦʨʝ ʠ ʜʨʫʛʠʭ ʞʠʜʢʦʩʪʷʭ 

[12, 285]. ʇʨʠ ʵʪʦʤ ʢʣʝʪʢʠ ʩ ʧʣʦʪʥʦʩʪʴʶ ʚ ʩʫʩʧʝʥʟʠʠ ʥʝ ʙʦʣʝʝ 109 ʂʆɽ/ʤʣ 

ʚʥʦʩʷʪ ʚ ʧʨʦʙʠʨʢʠ ʩ ʞʠʜʢʦʩʪʴʶ, ʢʦʪʦʨʳʝ ʭʨʘʥʷʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 4ï80C. 

ʊʘʢʠʤ ʩʧʦʩʦʙʦʤ ʫʜʘʣʦʩʴ ʩʦʭʨʘʥʷʪʴ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʠ ʠʥʛʠʙʠʨʫʶʱʫʶ 
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ʘʢʪʠʚʥʦʩʪʴ ʢ ʬʠʪʦʧʘʪʦʛʝʥʘʤ ʪʨʝʭ ʰʪʘʤʤʦʚ ʘʢʪʠʥʦʤʠʮʝʪʦʚ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ ʠ ʛʣʠʮʝʨʠʥʘ [12]. 

     ɹʦʣʴʰʠʥʩʪʚʦ ʤʠʢʨʦʙʥʳʭ ʢʫʣʴʪʫʨ ʛʠʙʥʝʪ ʧʨʠ ʚʳʩʳʭʘʥʠʠ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʫʩʣʦʚʠʷʭ. ʆʜʥʘʢʦ ʥʝʢʦʪʦʨʳʝ ʢʫʣʴʪʫʨʳ, ʦʩʦʙʝʥʥʦ ʩʧʦʨʦʦʙʨʘʟʫʶʱʠʝ, ʝʩʣʠ 

ʙʳʣʠ ʚʳʩʫʰʝʥʳ ʥʘ ʧʦʜʭʦʜʷʱʠʭ ʜʣʷ ʥʠʭ ʥʦʩʠʪʝʣʷʭ, ʩʦʨʙʠʨʫʶʱʠʭ ʚʣʘʛʫ, 

ʩʦʭʨʘʥʷʶʪʩʷ ʛʦʜʘʤʠ. ʇʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʘʤʳʝ ʨʘʟʥʦʦʙʨʘʟʥʳʝ 

ʥʦʩʠʪʝʣʠ: ʧʦʯʚʘ, ʧʝʩʦʢ, ʩʠʣʠʢʘʛʝʣʴ, ʙʫʤʘʛʘ, ʩʤʦʣʳ, ʞʝʣʘʪʠʥ, ʘʢʪʠʚʥʳʡ ʫʛʦʣʴ, 

ʟʝʨʥʘ ʟʣʘʢʦʚ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ [11, 12, 285]. ʋʢʘʟʘʥʥʳʤ ʤʝʪʦʜʦʤ ʫʜʘʚʘʣʦʩʴ 

ʩʦʭʨʘʥʷʪʴ ʚ ʪʝʯʝʥʠʝ 4 ï 8 ʣʝʪ ʥʝ ʪʦʣʴʢʦ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʢʫʣʴʪʫʨ, ʥʦ ʠ 

ʩʧʦʩʦʙʥʦʩʪʴ ʦʙʨʘʟʦʚʳʚʘʪʴ ʟʦʥʳ ʫʛʥʝʪʝʥʠʷ ʬʠʪʦʧʘʪʦʛʝʥʦʚ [11, 12]. 

     ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʩʧʦʩʦʙʦʚ ʜʣʠʪʝʣʴʥʦʡ 

ʢʦʥʩʝʨʚʘʮʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʷʚʣʷʝʪʩʷ ʣʠʦʬʠʣʠʟʘʮʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ 

ʩʦʭʨʘʥʝʥʠʝ ʢʫʣʴʪʫʨʳ ʚ ʪʝʯʝʥʠʝ 30-50 ʣʝʪ. ʃʠʦʬʠʣʠʟʘʮʠʷ ʩʦʩʪʦʠʪ ʠʟ ʧʨʦʮʝʩʩʘ 

ʩʫʙʣʠʤʘʮʠʦʥʥʦʡ ʩʫʰʢʠ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʫʜʘʣʝʥʠʝ ʚʦʜʳ ʠʟ ʟʘʤʦʨʦʞʝʥʥʦʛʦ 

ʢʣʝʪʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʫʪʝʤ ʚʘʢʫʫʤʥʦʡ ʩʫʙʣʠʤʘʮʠʠ. ɾʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ 

ʣʠʦʬʠʣʠʟʠʨʦʚʘʥʥʳʭ ʤʠʢʨʦʙʥʳʭ ʢʫʣʴʪʫʨ ʟʘʚʠʩʠʪ ʦʪ ʚʠʜʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘ, 

ʫʩʣʦʚʠʡ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ, ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʩʦʩʪʘʚʘ 

ʟʘʱʠʪʥʳʭ ʚʝʱʝʩʪʚ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʨʦʮʝʩʩʘ [249, 285].  

     ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʩʦʭʨʘʥʝʥʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

ʥʝʦʙʭʦʜʠʤʦ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʠʭ ʚʳʨʘʱʠʚʘʥʠʝ, ʟʘʱʠʪʫ ʠ ʨʝʛʝʥʝʨʘʮʠʶ. 

ʆʩʥʦʚʥʫʶ ʨʦʣʴ ʚ ʣʠʦʬʠʣʠʟʘʮʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠʛʨʘʝʪ ʟʘʱʠʪʥʘʷ ʩʨʝʜʘ, 

ʢʦʪʦʨʘʷ ʧʨʝʜʦʭʨʘʥʷʝʪ ʠʭ ʦʪ ʜʝʡʩʪʚʠʷ ʦʩʤʦʪʠʯʝʩʢʦʛʦ ʠ ʪʝʧʣʦʚʦʛʦ ʫʜʘʨʘ. 

ɿʘʱʠʪʥʳʤʠ ʩʨʝʜʘʤʠ ʤʦʛʫʪ ʩʣʫʞʠʪʴ: ʩʧʠʨʪʳ, ʫʛʣʝʚʦʜʳ, ʧʦʣʠʩʘʭʘʨʠʜʳ, 

ʙʝʣʢʦʚʳʝ ʚʝʱʝʩʪʚʘ, ʞʝʣʘʪʠʥ, ʨʘʩʪʚʦʨʳ ʤʠʥʝʨʘʣʴʥʳʭ ʩʦʣʝʡ ʠ ʜʨ. [214, 250, 

286]. ɺʳʙʦʨ ʟʘʱʠʪʥʦʡ ʩʨʝʜʳ ʫʯʠʪʳʚʘʝʪ ʪʘʢʩʦʥʦʤʠʯʝʩʢʫʶ ʛʨʫʧʧʫ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʠʭ ʙʠʦʩʠʥʪʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ. ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ 

ʧʨʝʜʧʦʣʦʞʝʥʠʡ ʦ ʤʝʭʘʥʠʟʤʝ ʜʝʡʩʪʚʠʷ ʟʘʱʠʪʥʳʭ ʚʝʱʝʩʪʚ. 

ʅʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʧʨʦʥʠʢʘʷ ʚʥʫʪʨʴ ʢʣʝʪʢʠ, ʩʦʟʜʘʶʪ ʚʳʩʦʢʠʝ 

ʦʩʤʦʪʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ, ʪʝʤ ʩʘʤʳʤ ʧʨʝʜʦʪʚʨʘʱʘʷ ʦʙʨʘʟʦʚʘʥʠʝ ʢʨʠʩʪʘʣʣʦʚ 

ʣʴʜʘ ʠ ʨʘʟʨʫʰʝʥʠʝ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʠ ʧʨʠ ʟʘʤʦʨʘʞʠʚʘʥʠʠ. ɹʝʣʢʠ ʠ ʜʨʫʛʠʝ 
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ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʧʦʣʠʤʝʨʳ ʥʝ ʜʠʬʬʫʥʜʠʨʫʶʪ ʚ ʢʣʝʪʢʫ, ʥʦ ʦʙʨʘʟʫʶʪ 

ʚʥʝʢʣʝʪʦʯʥʦʝ ʦʩʤʦʪʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʤʫ ʢʣʝʪʦʯʥʘʷ ʩʪʝʥʢʘ 

ʧʣʦʪʥʦ ʧʨʠʣʝʛʘʝʪ ʢ ʮʠʪʦʧʣʘʟʤʝ, ʟʘʱʠʱʘʷ ʢʣʝʪʢʠ ʧʨʠ ʧʦʩʣʝʜʫʶʱʝʡ 

ʨʝʛʠʜʨʘʪʘʮʠʠ [285]. 

     ʈʝʛʠʜʨʘʪʘʮʠʦʥʥʳʝ ʧʨʦʮʝʜʫʨʳ ʠ ʫʩʣʦʚʠʷ ʨʝʛʝʥʝʨʘʮʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

ʧʦʩʣʝ ʣʠʦʬʠʣʠʟʘʮʠʠ ʦʢʘʟʳʚʘʶʪ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʠʭ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ. 

ʈʝʛʠʜʨʘʪʘʮʠʷ ʩʫʭʠʭ ʢʣʝʪʦʢ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ, 

ʧʦʚʳʰʝʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʵʣʝʢʪʨʦʣʠʪʦʚ, ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʢʦʣʝʙʘʥʠʷʭ ʨʅ. 

ɺʩʝ ʵʪʠ ʬʘʢʪʦʨʳ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʥʘ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʠʩʩʣʝʜʫʝʤʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ [249, 285].  

     ʉʨʘʚʥʠʪʝʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʦʭʨʘʥʥʦʩʪʠ ʢʦʣʣʝʢʮʠʦʥʥʳʭ ʰʪʘʤʤʦʚ 

ʤʠʢʨʦʤʠʮʝʪʦʚ ʚ ʅʘʮʠʦʥʘʣʴʥʦʡ ʢʦʣʣʝʢʮʠʠ ʥʝʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

ʄʦʣʜʦʚʳ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʜʣʷ ʰʪʘʤʤʦʚ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ʠʥʪʝʨʝʩ, ʥʘʠʙʦʣʝʝ ʙʝʟʦʧʘʩʥʳʤ ʤʝʪʦʜʦʤ ʢʦʥʩʝʨʚʘʮʠʠ ʷʚʣʷʝʪʩʷ ʣʠʦʬʠʣʠʟʘʮʠʷ, 

ʧʦʟʚʦʣʷʶʱʘʷ ʩʦʭʨʘʥʷʪʴ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ, ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠ 

ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʨʦʜʫʮʝʥʪʦʚ ʚ ʪʝʯʝʥʠʝ 10 ʣʝʪ [285]. ʃʠʦʬʠʣʠʟʘʮʠʷ 

ʩ ʫʩʧʝʭʦʤ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʭʨʘʥʝʥʠʠ ʛʨʠʙʦʚ-ʜʝʩʪʨʫʢʪʦʨʦʚ 

[8], 21 ʰʪʘʤʤʘ ʬʠʪʦʧʘʪʦʛʝʥʥʳʭ ʙʘʢʪʝʨʠʡ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʨʦʜʘʤ 

Pseudomonas, Stenotrophomonas, Serratia, Ewingella, Xanthomonas, Rahnella 

[24], 5 ʧʨʦʤʳʰʣʝʥʥʦ-ʚʘʞʥʳʤ ʰʪʘʤʤʘʤ ʛʨʠʙʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʬʫʥʛʠʮʠʜʥʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʨʝʜʠʪʝʣʷʤ ʭʣʦʧʯʘʪʥʠʢʘ [11]. 

     ɽʱʝ ʦʜʥʠʤ ʤʝʪʦʜʦʤ, ʧʦʟʚʦʣʷʶʱʠʤ ʜʣʠʪʝʣʴʥʦ ʩʦʭʨʘʥʷʪʴ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʷʚʣʷʝʪʩʷ ʢʨʠʦʢʦʥʩʝʨʚʘʮʠʷ. ʊʝʨʤʠʥ ʢʨʠʦʢʦʥʩʝʨʚʘʮʠʷ 

ʦʪʥʦʩʠʪʩʷ ʢ ʩʦʭʨʘʥʝʥʠʶ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʠ ʢʨʠʦʛʝʥʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ, ʢʘʢ ʧʨʘʚʠʣʦ, -800C (ʩʫʭʦʡ ʣʝʜ) ʠʣʠ -1960C (ʞʠʜʢʠʡ ʘʟʦʪ). 

ʅʠʟʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘʱʠʱʘʝʪ ʙʝʣʢʠ ʠ ɼʅʂ ʦʪ ʜʝʥʘʪʫʨʘʮʠʠ, ʧʦʚʨʝʞʜʝʥʠʡ ʠ 

ʟʘʤʝʜʣʷʝʪ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʝ ʧʨʦʮʝʩʩʳ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʙʠʦʭʠʤʠʯʝʩʢʘʷ ʠ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʢʣʝʪʦʢ ʧʦ ʩʫʱʝʩʪʚʫ ʧʨʝʢʨʘʱʘʝʪʩʷ, ʠ ʢʣʝʪʢʠ 

ʟʘʱʠʱʝʥʳ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ. ɺ ʧʨʦʮʝʩʩʝ 

ʢʨʠʦʢʦʥʩʝʨʚʘʮʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʤʦʛʫʪ ʭʨʘʥʠʪʴʩʷ ʧʦʛʨʫʞʝʥʥʳʤʠ ʚ ʞʠʜʢʠʡ 
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ʘʟʦʪ (ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ -196ÁC) ʠʣʠ ʚ ʝʛʦ ʧʘʨʦʚʫʶ ʬʘʟʫ (ʦʪ -135 ʜʦ -150ÁC). 

ʍʨʘʥʝʥʠʝ ʚ ʧʘʨʦʚʦʡ ʬʘʟʝ ʩʯʠʪʘʝʪʩʷ ʣʫʯʰʠʤ, ʧʦʩʢʦʣʴʢʫ ʦʥʦ ʧʨʝʜʦʪʚʨʘʱʘʝʪ 

ʧʦʧʘʜʘʥʠʝ ʞʠʜʢʦʬʘʟʥʦʛʦ ʘʟʦʪʘ ʚ ʙʠʦʤʘʪʝʨʠʘʣʳ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ, ʟʘʱʠʱʘʷ ʠʭ 

ʦʪ ʜʝʥʘʪʫʨʘʮʠʠ ʠ ʚʠʨʫʩʥʦʛʦ ʟʘʨʘʞʝʥʠʷ [8, 24, 249]. 

     ʈʘʟʣʠʯʥʳʝ ʪʠʧʳ ʠ ʢʦʤʙʠʥʘʮʠʠ ʢʨʠʦʧʨʦʪʝʢʪʦʨʦʚ ʷʚʣʷʶʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ 

ʯʘʩʪʴʶ ʤʝʪʦʜʦʚ ʢʨʠʦʢʦʥʩʝʨʚʘʮʠʠ ʠ ʤʦʛʫʪ ʩʠʣʴʥʦ ʚʣʠʷʪʴ ʥʘ ʝʝ ʨʝʟʫʣʴʪʘʪʳ. 

ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʢʨʠʦʧʨʦʪʝʢʪʦʨʦʚ - ʟʘʱʠʪʠʪʴ ʢʣʝʪʢʠ ʦʪ ʚʦʟʤʦʞʥʦʛʦ 

ʧʦʚʨʝʞʜʝʥʠʷ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʙʳʪʴ ʚʳʟʚʘʥʦ ʦʩʤʦʪʠʯʝʩʢʠʤ ʩʪʨʝʩʩʦʤ ʠʟ-ʟʘ 

ʧʨʠʩʫʪʩʪʚʠʷ ʚʥʝʰʥʝʛʦ ʣʴʜʘ, ʠ ʦʪ ʦʧʘʩʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚʥʫʪʨʝʥʥʠʭ 

ʢʨʠʩʪʘʣʣʦʚ ʣʴʜʘ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥʠ ʤʦʛʫʪ ʟʘʱʠʱʘʪʴ ʢʣʝʪʢʠ ʦʪ ʚʳʩʳʭʘʥʠʷ, ʘ 

ʙʝʣʢʠ ʦʪ ʪʝʨʤʠʯʝʩʢʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ [8, 187, 249]. ʅʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʢʨʠʦʧʨʦʪʝʢʪʦʨʘʤʠ ʷʚʣʷʶʪʩʷ ʨʘʩʪʚʦʨʳ ʛʣʠʮʝʨʠʥʘ, 

ʩʘʭʘʨʦʟʳ, ʵʪʠʣʝʥʜʠʘʤʠʥʪʝʪʨʘʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ (ʕɼʊɸ) ʠ 

ʜʠʤʝʪʠʣʩʫʣʴʬʦʢʩʠʜʘ (ɼʄʉʆ). ɼʨʫʛʠʤʠ ʢʨʠʦʧʨʦʪʝʢʪʦʨʘʤʠ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ 

ʤʝʪʘʥʦʣ, ʛʣʶʢʦʟʘ, 1,2-ʧʨʦʧʘʥʜʠʦʣ, ʧʨʦʣʠʥ, ʛʣʠʮʠʥ, ʬʨʫʢʪʦʟʘ, ʛʘʣʘʢʪʦʟʘ ʠ 

ʣʘʢʪʦʟʘ [187, 222]. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʨʠ ʵʪʦʤ ʤʝʪʦʜʝ ʢʦʥʩʝʨʚʘʮʠʠ ʚ 

ʢʘʯʝʩʪʚʝ ʢʨʠʦʧʨʦʪʝʢʪʦʨʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ 10-15% ʛʣʠʮʝʨʠʥ ʠ/ʠʣʠ 5-10% 

ɼʄʉʆ.  

     ʍʦʪʷ ʤʝʪʦʜʳ ʢʨʠʦʢʦʥʩʝʨʚʘʮʠʠ ʜʘʚʥʦ ʠʟʚʝʩʪʥʳ ʠ ʜʘʶʪ ʭʦʨʦʰʠʡ ʨʝʟʫʣʴʪʘʪ 

ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʠ ʛʝʥʦʪʠʧʠʯʝʩʢʦʡ ʮʝʣʦʩʪʥʦʩʪʠ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʤʠʢʨʦʙʦʚ, ʥʝʦʙʭʦʜʠʤʘ ʦʧʪʠʤʠʟʘʮʠʠ 

ʫʩʣʦʚʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʘ [187, 249, 291]. ʊʘʢ, ʩʢʦʨʦʩʪʴ ʦʭʣʘʞʜʝʥʠʷ ʠ 

ʦʪʪʘʠʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʠ ʨʝʘʥʠʤʘʮʠʠ ʢʣʝʪʦʢ 

ʚʦ ʚʨʝʤʷ ʢʨʠʦʢʦʥʩʝʨʚʘʮʠʠ. ɽʩʣʠ ʩʢʦʨʦʩʪʴ ʦʭʣʘʞʜʝʥʠʷ ʩʣʠʰʢʦʤ ʚʳʩʦʢʘ, 

ʦʙʨʘʟʫʶʪʩʷ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʝ ʢʨʠʩʪʘʣʣʳ ʣʴʜʘ. ʇʨʠ ʤʝʜʣʝʥʥʦʤ ʦʭʣʘʞʜʝʥʠʠ 

ʧʦʚʨʝʞʜʝʥʠʷ ʢʣʝʪʦʢ ʩʚʷʟʘʥʳ ʩ ʚʥʝʰʥʠʤ ʛʠʧʝʨʪʦʥʠʯʝʩʢʠʤ ʜʝʡʩʪʚʠʝʤ 

ʨʘʩʪʚʦʨʘ [8, 188, 250]. ʆʙʳʯʥʦ ʢʦʥʪʨʦʣʠʨʫʝʤʘʷ ʩʢʦʨʦʩʪʴ ʦʭʣʘʞʜʝʥʠʷ (ʦʪ 1 ʜʦ 

50C/ʤʠʥ) ʠ ʙʳʩʪʨʦʝ ʦʪʪʘʠʚʘʥʠʝ (ʚʦʜʷʥʘʷ ʙʘʥʷ ʧʨʠ 370C) ʷʚʣʷʶʪʩʷ 

ʦʧʪʠʤʘʣʴʥʳʤʠ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʢʣʝʪʦʢ [8, 24, 187, 249]. 
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ʀʩʧʦʣʴʟʫʷ ʤʝʪʦʜ ʢʨʠʦʢʦʥʩʝʨʚʘʮʠʠ, ʫʜʘʣʦʩʴ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʩʦʭʨʘʥʷʪʴ 

ʤʥʦʛʠʝ ʢʦʣʣʝʢʮʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ [8, 24, 214]. 

     ɺʩʝ ʦʧʠʩʘʥʥʳʝ ʚʳʰʝ ʤʝʪʦʜʳ ʢʦʥʩʝʨʚʘʮʠʠ ʙʠʦʦʙʲʝʢʪʦʚ ʜʘʚʥʦ ʠ ʫʩʧʝʰʥʦ 

ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʆʜʥʘʢʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʧʦʷʚʠʣʠʩʴ ʩʚʝʜʝʥʠʷ ʦ ʥʦʚʳʭ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʧʦʜʭʦʜʘʭ ʢ ʨʝʰʝʥʠʶ ʜʘʥʥʦʡ 

ʧʨʦʙʣʝʤ.r ʊʘʢ, ʘʧʨʦʙʠʨʦʚʘʥ ʥʦʚʳʡ ʤʝʪʦʜ ʢʦʥʩʝʨʚʘʮʠʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʬʠʪʦʧʘʪʦʛʝʥʥʳʭ ʛʨʠʙʦʚ Phytophthora infestans, Fusarium solani, 

Colletotrichum coccodes, Alternaria alternata, Rhizoctonia solani, Botritis cinerea 

(ʞʠʚʦʡ ʤʠʮʝʣʠʡ ʠ ʩʧʦʨʳ) ʥʘ ʘʜʩʦʨʙʠʨʫʶʱʠʭ ʩʪʝʢʣʦʚʦʣʦʢʦʥʥʳʭ ʤʝʤʙʨʘʥʘʭ 

Grade 8964 (Ahlstrom). ʇʨʦʚʝʜʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ, ʧʦʢʘʟʘʣʠ ʩʦʭʨʘʥʝʥʠʝ 

ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʘʜʩʦʨʙʠʨʦʚʘʥʥʦʛʦ ʞʠʚʦʛʦ ʤʠʮʝʣʠʷ ʠ ʩʧʦʨ ʚ ʪʝʯʝʥʠʝ 3 

ʤʝʩʷʮʝʚ ʧʨʠ ʢʦʤʥʘʪʥʦʡ (220ʉ) ʠ 6 ʤʝʩʷʮʝʚ ʧʨʠ ʥʠʟʢʦʡ ʧʦʣʦʞʠʪʝʣʴʥʦʡ (4-

60ʉ) ʪʝʤʧʝʨʘʪʫʨʝ [13]. 

     ʆʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʠʤʤʦʙʠʣʠʟʘʮʠʷ ʢʣʝʪʦʢ ʚ ʛʝʣʝ ʠʟ ʧʦʣʠʚʠʥʠʣʦʚʦʛʦ ʩʧʠʨʪʘ 

ʤʦʞʝʪ ʙʳʪʴ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʝʥʘ ʜʣʷ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʠʤʤʦʙʠʣʠʟʘʮʠʠ, 

ʢʨʠʦʢʦʥʩʝʨʚʘʮʠʠ ʠ ʜʣʠʪʝʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ ʢʣʝʪʦʢ ʨʘʟʣʠʯʥʳʭ ʬʦʪʦʪʨʦʬʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ (ʟʝʣʝʥʳʝ ʠ ʢʨʘʩʥʳʝ ʤʠʢʨʦʚʦʜʦʨʦʩʣʠ, ʜʠʘʪʦʤʦʚʳʝ 

ʚʦʜʦʨʦʩʣʠ ʠ ʮʠʘʥʦʙʘʢʪʝʨʠʠ). ɼʣʷ 12 ʨʘʟʣʠʯʥʳʭ ʠʤʤʦʙʠʣʠʟʦʚʘʥʥʳʭ ʢʣʝʪʦʢ 

ʤʠʢʨʦʚʦʜʦʨʦʩʣʝʡ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʦʥʠ ʤʦʛʫʪ ʭʨʘʥʠʪʴʩʷ ʟʘʤʦʨʦʞʝʥʥʳʤʠ 

ʥʝ ʤʝʥʝʝ 18 ʤʝʩʷʮʝʚ, ʩʦʭʨʘʥʷʷ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ (90%). 

ʂʨʦʤʝ ʪʦʛʦ, ʠʤʤʦʙʠʣʠʟʦʚʘʥʥʳʝ ʢʣʝʪʢʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʢʘʯʝʩʪʚʝ 

ʠʥʦʢʫʣʷʪʘ ʧʦʩʣʝ ʨʘʟʤʦʨʘʞʠʚʘʥʠʷ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʦʟʤʦʞʥʦ ʢʘʢ ʤʠʥʠʤʫʤ 

5 ʮʠʢʣʦʚ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʠʤʤʦʙʠʣʠʟʦʚʘʥʥʳʭ 

ʢʣʝʪʦʢ [280]. 

     ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʨʘʙʦʪʘʶʱʠʭ ʩ 

ʢʦʣʣʝʢʮʠʷʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʩʯʠʪʘʝʪ ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʛʦ 

ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʦʙʲʝʢʪʦʚ ʠʩʧʦʣʴʟʦʚʘʪʴ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʜʚʘ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ 

ʤʝʪʦʜʘ ʢʦʥʩʝʨʚʘʮʠʠ [8, 11, 24, 187, 214, 249]. 
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     1.5. ɿʘʢʣʶʯʝʥʠʝ ʧʦ ʦʙʟʦʨʫ ʣʠʪʝʨʘʪʫʨʳ. 

     ʉʫʤʤʠʨʫʷ ʚʩʝ ʩʢʘʟʘʥʥʦʝ ʚʳʰʝ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʟʘʢʣʶʯʝʥʠʝ ʦ ʚʘʞʥʦʩʪʠ ʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʣʫʯʝʥʠʷ ʠ ʠʟʫʯʝʥʠʷ ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʠʭ ʧʨʦʪʝʘʟ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʕʪʦʪ ʠʥʪʝʨʝʩ ʚʳʟʚʘʥ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʰʠʨʦʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʵʪʠʭ ʬʝʨʤʝʥʪʦʚ, ʚ ʤʝʜʠʮʠʥʝ, ʬʘʨʤʘʮʠʠ, ʢʦʩʤʝʪʦʣʦʛʠʠ 

ʠ ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚʝʨʦʷʪʥʦ, 

ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʥʝʦʪʢʨʳʪʳʭ ʜʦ ʩʠʭ ʧʦʨ ʢʦʣʣʘʛʝʥʘʟ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʤʝʪʴ 

ʥʦʚʳʝ ʥʝʦʙʳʯʥʳʝ ʩʪʨʫʢʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʤʝʭʘʥʠʟʤʳ ʜʝʡʩʪʚʠʷ. 

ʀʟʫʯʝʥʠʝ ʵʪʠʭ ʧʨʦʪʝʘʟ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʜʘʣʴʥʝʡʰʝʝ ʧʦʥʠʤʘʥʠʝ ʤʠʢʨʦʙʥʦʡ 

ʜʝʛʨʘʜʘʮʠʠ ʢʦʣʣʘʛʝʥʘ ʠ ʚʳʷʚʠʪʴ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʬʝʨʤʝʥʪʳ ʩ ʚʳʩʦʢʠʤ 

ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʥʠʤʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʠ 

ʤʝʭʘʥʠʟʤʦʚ ʜʝʛʨʘʜʘʮʠʠ ʢʦʣʣʘʛʝʥʘ ʢʦʣʣʘʛʝʥʘʟʘʤʠ ʠʟ ʧʘʪʦʛʝʥʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʙʫʜʫʪ ʧʦʣʝʟʥʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʦʚ ʣʝʯʝʥʠʷ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʚʳʟʚʘʥʥʳʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʚʦʟʙʫʜʠʪʝʣʷʤʠ. ɺʩʝ ʫʢʘʟʘʥʥʳʝ 

ʩʦʦʙʨʘʞʝʥʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 

ʧʦʠʩʢ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʰʪʘʤʤʦʚ-ʧʨʦʜʫʮʝʥʪʦʚ ʠ ʨʘʟʨʘʙʦʪʢʫ 

ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʦʣʫʯʝʥʠʷ ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʠʭ ʧʨʦʪʝʘʟ ʥʘ 

ʠʭ ʦʩʥʦʚʝ. 
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ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅɸʗ ʏɸʉʊʔ 

ɻʃɸɺɸ 2. ʆɹʒɽʂʊʓ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

2.1. ʆʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

     ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʠʩʴ ʤʠʢʨʦʤʠʮʝʪʳ ʠʟ ʢʦʣʣʝʢʮʠʠ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʌɻɹʅʋ ɺʀʃɸʈ. ʂʦʣʣʝʢʮʠʷ ʥʘʩʯʠʪʳʚʘʝʪ 47 ʰʪʘʤʤʦʚ, 

ʦʪʥʦʩʷʱʠʭʩʷ ʢ 38 ʚʠʜʘʤ ʠ 8 ʨʦʜʘʤ: Aspergillus ï 9 ʚʠʜʦʚ, 13 ʰʪʘʤʤʦʚ; 

Beauveria ï 1 ʚʠʜ, 1 ʰʪʘʤʤ; Botrytis ï 1 ʚʠʜ, 1 ʰʪʘʤʤ; Monilia  ï 1 ʚʠʜ, 1 

ʰʪʘʤʤ; Cladosporium ï 3 ʚʠʜʘ, 4 ʰʪʘʤʤʘ; Paecilomyces ï 1 ʚʠʜ, 1 ʰʪʘʤʤ; 

Penicillium ï 21 ʚʠʜʘ, 25 h ʪʘʤʤʦʚ; Phialophora ï 1 ʚʠʜ, 1 h ʪʘʤʤ. 

2.2. ʇʦʜʜʝʨʞʘʥʠʝ ʢʫʣʴʪʫʨ ʤʠʢʨʦʤʠʮʝʪʦʚ. 

     ʂʫʣʴʪʫʨʳ ʤʠʢʨʦʤʠʮʝʪʦʚ ʚʳʨʘʱʠʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 7-ʤʠ ʩʫʪʦʢ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʩʢʦʰʝʥʥʦʛʦ ʘʛʘʨʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʩʣʝʜʫʶʱʠʝ ʢʦʤʧʦʥʝʥʪʳ (%): 

     ʘ) ʩʨʝʜʘ ʏʘʧʝʢʘ-ɼʦʢʩʘ NaNO3 - 0,2;  KH2PO4  - 0,1; MgSO4 x 7H2ʆ - 0,05; 

KCl - 0,05; FeSO4x 7H2O - 0,001; CaCO3 - 0,3; ʩʘʭʘʨʦʟʘ ï 3; ʘʛʘʨ-ʘʛʘʨ ï 2; 

     ʙ) ʤʠʥʝʨʘʣʴʥʳʡ ʬʦʥ ʩʨʝʜʳ ʏʘʧʝʢʘ-ɼʦʢʩʘ ʩ ʟʘʤʝʥʦʡ ʩʘʭʘʨʦʟʳ ʥʘ 2% 

ʢʦʣʣʘʛʝʥ. 

2.3. ʄʝʪʦʜʳ ʭʨʘʥʝʥʠʷ ʤʠʢʨʦʤʠʮʝʪʦʚ. 

     ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ ʭʨʘʥʝʥʠ ̫

ʢʦʣʣʝʢʮʠʦʥʥʳʭ ʢʫʣʴʪʫʨ ʤʠʮʝʣʠʘʣʴʥʳʭ ʛʨʠʙʦʚ. 

2.3.1. ʍʨʘʥʝʥʠʝ ʥʘ ʩʨʝʜʝ ʏʘʧʝʢʘ-ɼʦʢʩʘ. 

     ʂʫʣʴʪʫʨʳ ʤʠʢʨʦʤʠʮʝʪʦʚ, ʚʳʨʘʱʝʥʥʳʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʢʦʰʝʥʥʦʛʦ ʘʛʘʨʘ 

ʏʘʧʝʢʘ-ɼʦʢʩʘ, ʭʨʘʥʠʣʠ ʧʨʠ 4-50ʉ ʩ ʧʝʨʠʦʜʠʯʝʩʢʠʤʠ ʧʝʨʝʩʝʚʘʤʠ 1 ʨʘʟ ʚ 6 

ʤʝʩʷʮʝʚ [12, 30]. 

2.3.2. ʍʨʘʥʝʥʠʝ ʥʘ ʩʨʝʜʝ ʩ ʠʥʜʫʢʪʦʨʦʤ (ʢʦʣʣʘʛʝʥʦʤ). 

     ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʢʫʣʴʪʫʨʳ ʤʠʢʨʦʤʠʮʝʪʦʚ, ʚʳʨʘʱʝʥʥʳʝ ʥʘ ʩʢʦʰʝʥʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʩʨʝʜʳ ʏʘʧʝʢʘ-ɼʦʢʩʘ ʩ ʟʘʤʝʥʦʡ ʩʘʭʘʨʦʟʳ ʥʘ 

2% ʢʦʣʣʘʛʝʥ, ʭʨʘʥʠʣʠ ʧʨʠ 4-50  ʩ ʧʝʨʝʩʝʚʘʤʠ 1 ʨʘʟ ʚ ʤʝʩʷʮ. 

2.3.3. ʍʨʘʥʝʥʠʝ ʧʦʜ ʚʘʟʝʣʠʥʦʚʳʤ ʤʘʩʣʦʤ. 

     ʂʫʣʴʪʫʨʳ ʤʠʢʨʦʤʠʮʝʪʦʚ, ʚʳʨʘʱʠʚʘʣʠ ʥʘ ʩʢʦʰʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʘʛʘʨʠʟʦʚʘʥʥʦʡ ʩʨʝʜʳ ʏʘʧʝʢʘ-ɼʦʢʩʘ ʚ ʪʝʯʝʥʠʝ 7-ʤʠ ʩʫʪʦʢ ʚ ʪʝʨʤʦʩʪʘʪʝ ʧʨʠ 
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26Ñ20ʉ, ʘ ʟʘʪʝʤ ʥʘ ʩʚʝʪʫ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʧʨʦʮʝʩʩʘ ʩʧʦʨʦʦʙʨʘʟʦʚʘʥʠʷ. ʇʦʩʣʝ 

ʯʝʛʦ ʠʭ ʟʘʣʠʚʘʣʠ ʩʪʝʨʠʣʴʥʳʤ ʚʘʟʝʣʠʥʦʚʳʤ ʤʘʩʣʦʤ ʥʘ 1 ʩʤ ʚʳʰʝ ʩʣʦʷ 

ʘʛʘʨʠʟʦʚʘʥʥʦʡ ʩʨʝʜʳ ʠ ʭʨʘʥʠʣʠ ʧʨʠ 4-50ʉ ʚ ʪʝʯʝʥʠʝ 2-3 ʣʝʪ [11, 285]. 

2.3.4. ʂʨʠʦʭʨʘʥʝʥʠʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʞʠʜʢʦʛʦ ʘʟʦʪʘ (-1960ʉ). 

     ɼʣʷ ʭʨʘʥʝʥʠʷ ʧʨʦʜʫʮʝʥʪʘ ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʠʭ ʧʨʦʪʝʠʥʘʟ ï Aspergillus 

fumigatus ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʤʝʪʦʜ ʢʨʠʦʢʦʥʩʝʨʚʘʮʠʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʞʠʜʢʦʛʦ 

ʘʟʦʪʘ [187, 214, 249]. ʇʦʣʫʯʘʣʠ ʩʤʳʚʳ ʩʧʦʨ ʩ 7-ʤʠ ʩʫʪʦʯʥʳʭ ʩʢʦʰʝʥʥʳʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʘʛʘʨʠʟʦʚʘʥʥʳʭ ʩʨʝʜ ʏʘʧʝʢʘ-ɼʦʢʩʘ, ʟʘʩʝʷʥʥʳʭ A. fumigatus, 

ʜʦʙʘʚʣʷʣʠ ʩʪʝʨʠʣʴʥʳʡ ʛʣʠʮʝʨʠʥ ʜʦ ʢʦʥʮʝʥʪʨʘʮʠʠ 20%. ʇʦʣʫʯʝʥʥʳʝ 

ʩʫʩʧʝʥʟʠʠ ʧʦ 1 ʤʣ ʨʘʟʣʠʚʘʣʠ ʚ ʩʪʝʨʠʣʴʥʳʝ ʧʨʦʙʠʨʢʠ ʜʣʷ ʢʨʠʦʭʨʘʥʝʥʠʷ ɿʘʪʝʤ 

ʧʨʦʚʦʜʠʣʠ ʧʦʵʪʘʧʥʦʝ ʟʘʤʦʨʘʞʠʚʘʥʠʝ ʤʘʪʝʨʠʘʣʘ: ʚ ʪʝʯʝʥʠʝ 24 ʯ ʧʨʠ -4, -20 ʠ -

600ʉ. ʇʦʣʫʯʝʥʥʳʝ ʧʨʦʙʳ ʧʦʤʝʱʘʣʠ ʚ ʞʠʜʢʠʡ ʘʟʦʪ ʠ ʭʨʘʥʠʣʠ ʚ 

ʢʨʠʦʭʨʘʥʠʣʠʱʝ çʍʨʦʥʦʩè (çʄesserè, ɻʝʨʤʘʥʠʷ). 

     ɼʦ ʭʨʘʥʝʥʠʷ ʠ ʥʘ ʨʘʟʣʠʯʥʳʭ ʝʛʦ ʵʪʘʧʘʭ ʧʨʦʙʳ ʙʳʩʪʨʦ ʨʘʟʤʦʨʘʞʠʚʘʣʠ ʚ 

ʛʦʨʷʯʝʡ ʚʦʜʝ ʜʣʷ ʩʥʠʞʝʥʠʷ ʰʦʢʦʚʦʛʦ ʵʬʬʝʢʪʘ, ʦʧʨʝʜʝʣʷʣʠ ʚ ʥʠʭ ʢʦʣʠʯʝʩʪʚʦ 

ʞʠʟʥʝʩʧʦʩʦʙʥʳʭ ʢʣʝʪʦʢ ʠ ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ. 

2.3.5. ʃʠʦʬʠʣʠʟʘʮʠʷ. 

     ɼʨʫʛʠʤ ʤʝʪʦʜʦʤ ʢʦʥʩʝʨʚʘʮʠʠ A. fumigatus ʷʚʣʷʣʦʩʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʣʠʦʬʠʣʴʥʦʛʦ ʚʳʩʫʰʠʚʘʥʠʷ ʩʧʦʨ ʛʨʠʙʘ [249, 285]. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʩʪʝʨʠʣʠʟʦʚʘʣʠ 20% ʦʙʝʟʞʠʨʝʥʥʦʝ ʤʦʣʦʢʦ ʧʨʠ 1160ʉ ʚ ʪʝʯʝʥʠʝ 20 ʤʠʥ (ʧʦ 5 

ʤʣ ʚ ʢʘʞʜʦʡ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʨʦʩʪʝʨʠʣʠʟʦʚʘʥʥʦʡ ʧʨʦʙʠʨʢʝ ʩ ʚʘʪʥʦ-

ʤʘʨʣʝʚʳʤʠ ʧʨʦʙʢʘʤʠ). ʆʭʣʘʞʜʘʣʠ ʨʘʩʪʚʦʨ ʜʦ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ 

ʜʦʙʘʚʣʷʣʠ ʧʦ 5 ʤʣ ʢ ʩʢʦʰʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʘʛʘʨʠʟʦʚʘʥʥʦʡ ʩʨʝʜʳ ʏʘʧʝʢʘ-

ɼʦʢʩʘ ʩ 7-ʤʠ ʩʫʪʦʯʥʦʡ ʢʫʣʴʪʫʨʦʡ ʛʨʠʙʘ. ʇʦʣʫʯʝʥʥʫʶ ʩʫʩʧʝʥʟʠʶ ʩʧʦʨ 

ʨʘʟʣʠʚʘʣʠ ʧʦ 1 ʤʣ ʚ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʨʦʩʪʝʨʠʣʠʟʦʚʘʥʥʳʝ ʧʝʥʠʮʠʣʣʠʥʦʚʳʝ 

ʬʣʘʢʦʥʳ ʩ ʚʘʪʥʦ-ʤʘʨʣʝʚʳʤʠ ʧʨʦʙʢʘʤʠ. ʌʣʘʢʦʥʳ ʟʘʤʦʨʘʞʠʚʘʣʠ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ -250ʉ ʚ ʪʝʯʝʥʠʝ ʥʦʯʠ, ʧʦʤʝʱʘʣʠ ʥʘ ʣʠʦʬʠʣʴʥʫʶ ʩʫʰʢʫ 

(çEdwardsè, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ), ʧʝʨʠʦʜʠʯʝʩʢʠ ʠʭ ʚʟʚʝʰʠʚʘʷ ʜʦ ʜʦʩʪʠʞʝʥʠʷ 

ʧʦʩʪʦʷʥʥʦʛʦ ʚʝʩʘ. ɿʘʪʝʤ ʬʣʘʢʦʥʳ ʧʘʨʘʬʠʥʠʨʦʚʘʣʠ ʠ ʭʨʘʥʠʣʠ ʧʨʠ -250ʉ. 
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     ɼʦ ʭʨʘʥʝʥʠʷ ʠ ʥʘ ʨʘʟʣʠʯʥʳʭ ʝʛʦ ʵʪʘʧʘʭ ʧʨʦʙʳ ʚʩʢʨʳʚʘʣʠ ʚ ʩʪʝʨʠʣʴʥʳʭ 

ʫʩʣʦʚʠʷʭ ʠ ʜʦʙʘʚʣʷʣʠ ʢ ʢʘʞʜʦʤʫ ʦʙʨʘʟʮʫ ʧʦ 1 ʤʣ ʞʠʜʢʦʡ ʩʨʝʜʳ ʏʘʧʝʢʘ-

ɼʦʢʩʘ. ʇʦʣʫʯʝʥʥʫʶ ʩʫʩʧʝʥʟʠʶ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ 

ʞʠʟʥʝʩʧʦʩʦʙʥʳʭ ʢʣʝʪʦʢ ʠ ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. 

2.3.6. ʆʧʨʝʜʝʣʝʥʠʝ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʢʫʣʴʪʫʨ ʧʦʩʣʝ ʭʨʘʥʝʥʠʷ. 

     ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʤʠʢʨʦʤʠʮʝʪʦʚ ʧʦʩʣʝ ʭʨʘʥʝʥʠʷ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜ ʧʦʩʝʚʘ ʥʘ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ (ʯʘʰʝʯʥʳʡ ʤʝʪʦʜ) [19]. 

ʉʫʱʥʦʩʪʴ ʤʝʪʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʩʝʚʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʦʙʲʝʤʘ ʩʫʩʧʝʥʟʠʠ 

ʠʩʩʣʝʜʫʝʤʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠʟ ʩʝʨʠʠ ʠʭ ʜʝʩʷʪʠʢʨʘʪʥʳʭ ʨʘʟʚʝʜʝʥʠʡ ʥʘ 

ʧʣʦʪʥʫʶ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ, ʧʦʩʣʝʜʫʶʱʝʡ ʠʥʢʫʙʘʮʠʠ ʠ ʧʦʜʩʯʝʪʝ 

ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʢʦʣʦʥʠʡ, ʫʯʠʪʳʚʘʷ, ʯʪʦ ʢʘʞʜʘʷ ʢʦʣʦʥʠʷ - ʨʝʟʫʣʴʪʘʪ 

ʨʘʟʤʥʦʞʝʥʠʷ ʦʜʥʦʡ ʞʠʟʥʝʩʧʦʩʦʙʥʦʡ ʢʣʝʪʢʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘ. 

     ʇʦʩʝʚ 0,1 ʤʣ ʩʫʩʧʝʥʟʠʠ ʩʧʦʨ ʧʦʩʣʝ ʭʨʘʥʝʥʠʷ ʧʨʦʚʦʜʠʣʠ ʧʦʚʝʨʭʥʦʩʪʥʳʤ 

ʤʝʪʦʜʦʤ ʥʘ ʘʛʘʨʠʟʦʚʘʥʥʳʝ ʩʨʝʜʳ ʏʘʧʝʢʘ-ɼʦʢʩʘ ʚ ʪʨʝʭ ʧʦʚʪʦʨʥʦʩʪʷʭ (ʤʝʪʦʜ 

ʧʘʨʘʣʣʝʣʴʥʳʭ ʚʳʩʝʚʦʚ). ɼʘʣʝʝ ʦʧʨʝʜʝʣʷʣʠ ʩʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʣʦʥʠʡ, 

ʚʳʨʦʩʰʠʭ ʧʨʠ ʧʦʩʝʚʝ ʢʘʞʜʦʛʦ ʨʘʟʚʝʜʝʥʠʷ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʜʦʩʪʦʚʝʨʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʦʪʙʠʨʘʶʪ ʯʘʰʢʠ, ʛʜʝ ʯʠʩʣʦ ʢʦʣʦʥʠʡ ʛʨʠʙʦʚ ʥʘʭʦʜʠʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ ʦʪ 10 ʜʦ 100. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʚʳʨʘʞʘʣʠ ʚ ʂʆɽ/ʤʣ. 

 

2.4. ʇʦʛʨʫʞʝʥʥʦʝ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʤʠʢʨʦʤʠʮʝʪʦʚ 

     ʇʨʠ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʯʝʨʝʟ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʦʤʝʞʫʪʢʠ 

ʚʨʝʤʝʥʠ ʦʪʙʠʨʘʣʠ ʧʨʦʙʳ, ʢʦʪʦʨʳʝ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ ʧʨʠ 40ʉ ʧʨʠ 6000 

ʦʙ/ʤʠʥ ʚ ʪʝʯʝʥʠʝ ʯʘʩʘ ʥʘ ʣʘʙʦʨʘʪʦʨʥʦʡ ʮʝʥʪʨʠʬʫʛʝ ʂ-24 (ɻʝʨʤʘʥʠʷ) ʠʣʠ 

ʬʠʣʴʪʨʦʚʘʣʠ ʯʝʨʝʟ ʤʝʤʙʨʘʥʥʳʝ ʬʠʣʴʪʨʳ ʩ ʜʠʘʤʝʪʨʦʤ ʧʦʨ 0,22 ʤʢʤ 

(çɺʣʘʜʠʧʦʨè, ʈʌ). ʄʠʢʨʦʩʢʦʧʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʨʘʟʚʠʪʠ ̫ ʤʠʮʝʣʠʷ ʠ 

ʦʪʩʫʪʩʪʚʠ ̫ʧʦʩʪʦʨʦʥʥʝʡ ʤʠʢʨʦʬʣʦʨʳ ʧʨʦʚʦʜʠʣʠ ʥʘ ʤʠʢʨʦʩʢʦʧʝ ʄɹʀ ï 3 ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʲʝʢʪʠʚʘ 40ʭ. ʆʩʘʜʢʠ ʧʦʩʣʝ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʷ ʠʣʠ 

ʬʠʣʴʪʨʦʚʘʥʠʷ ʚʳʩʫʰʠʚʘʣʠ ʜʦ ʧʦʩʪʦʷʥʥʦʛʦ ʚʝʩʘ ʠ ʚʟʚʝʰʠʚʘʣʠ. ʅʘ ʦʩʥʦʚʘʥʠʠ 

ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʙʠʦʤʘʩʩʳ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ 

ʨʘʩʩʯʠʪʳʚʘʣʠ ʫʜʝʣʴʥʳʝ ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ [64, ʩ. 197-199] 
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ɛ = (ln X2 ï ln X1) / (t2 ï t1), ʛʜʝ 

ɛ ï ʫʜʝʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ; 

ʍ1 ʠ ʍ2 ʚʝʩ ʙʠʦʤʘʩʩʳ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t1  ʠ t2 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

     ɺ ʬʠʣʴʪʨʘʪʘʭ ʠʣʠ ʥʘʜʦʩʘʜʦʯʥʦʡ ʞʠʜʢʦʩʪʠ ʧʦʩʣʝ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʷ 

ʦʧʨʝʜʝʣʷʣʠ ʢʦʥʮʝʥʪʨʘʮʠʶ ʙʝʣʢʘ, ʩʘʭʘʨʦʚ, ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʫʶ ʠ 

ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ. 

2.4.1. ʂʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʚ ʢʦʣʙʘʭ ʥʘ ʰʝʡʢʝʨʝ. 

     ʂʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʢʦʣʙʘʭ ʦʙʲʝʤʦʤ 600 ʤʣ, ʩʦʜʝʨʞʘʱʠʭ 

100 ʤʣ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʥʘ ʦʨʙʠʪʘʣʴʥʦʤ ʰʝʡʢʝʨʝ ʧʨʠ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ 

220 ʦʙ/ʤʠʥ ʧʨʠ 260ʉ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʛʣʫʙʠʥʥʦʛʦ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʘʟʥʳʝ ʚʘʨʠʘʥʪʳ ʠʥʦʢʫʣʷʮʠʠ ʧʦʩʝʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

2.4.1.1. ʀʥʦʢʫʣʷʮʠʷ ʩʧʦʨʘʤʠ. 

     ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʧʦʩʝʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʩʧʦʣʴʟʦʚʘʣʠ 7-ʤʠ ʩʫʪʦʯʥʫʶ 

ʩʧʦʨʦʚʫʶ ʢʫʣʴʪʫʨʫ, ʚʳʨʘʱʝʥʥʫʶ ʥʘ ʩʢʦʰʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʘʛʘʨʠʟʦʚʘʥʥʦʡ 

ʩʨʝʜʳ ʏʘʧʝʢʘ-ɼʦʢʩʘ (%): NaNO3 - 0,2; KH2PO4  - 0,1; MgSO4 x 7H2ʆ - 0,05; 

KCl - 0,05; FeSO4x 7H2O - 0,001; CaCO3 - 0,3; ʩʘʭʘʨʦʟʘ; - 3 ʘʛʘʨ-ʘʛʘʨ ï 2. ɼʣʷ 

ʠʥʦʢʫʣʷʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʫʩʧʝʥʟʠ ʁʩʧʦʨ ʜʝʡʪʝʨʦʤʠʮʝʪʦʚ (ʦʪ 106 ʜʦ 107 

ʩʧʦʨ/ʤʣ ʩʨʝʜʳ). ʉʨʝʜʘ ʜʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʩʦʜʝʨʞʘʣʘ ʩʦʣʝʚʦʡ ʬʦʥ ʩʨʝʜʳ 

ʏʘʧʝʢʘ-ɼʦʢʩʘ ʩ ʯʘʩʪʠʯʥʦʡ ʟʘʤʝʥʦʡ ʩʘʭʘʨʦʟʳ ʥʘ ʢʦʣʣʘʛʝʥ (ʩʦʦʪʥʦʰʝʥʠʝ 

ʩʘʭʘʨʦʟʘ : ʢʦʣʣʘʛʝʥ ʤʝʥʷʣʘʩʴ ʦʪ 0,1:1,9 ʜʦ 2,0:0). ɺ ʨʷʜʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʜʣʷ 

ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʠʩʪʦʯʥʠʢʦʚ ʫʛʣʝʨʦʜʘ ʠ ʘʟʦʪʘ ʥʘ ʩʝʢʨʝʮʠʶ ʧʨʦʪʝʠʥʘʟ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʛʣʶʢʦʟʫ, ʬʨʫʢʪʦʟʫ, ʤʠʢʨʦʢʨʠʩʪʘʣʣʠʯʝʩʢʫʶ ʮʝʣʣʶʣʦʟʫ (ʄʂʎ, 

çSilverLineè, ʀʥʜʠʷ), ʰʨʦʪ ʧʠʞʤʳ ʦʙʳʢʥʦʚʝʥʥʦʡ (Tanac®tum vulg§re) ʠ 

ʤʘʨʝʥʳ ʢʨʚʩʠʣʴʥʦʡ (Rubia tinct·rum) (ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ʦʪʜʝʣ ʌɻɹʅʋ ɺʀʃɸʈ, ʈʌ) ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 0,5%, ʘ ʪʘʢʞʝ ʙʳʯʠʡ 

ʩʳʚʦʨʦʪʦʯʥʳʡ ʘʣʴʙʫʤʠʥ (ɹʉɸ, çSigmaè, ʉʐɸ), ʢʘʟʝʠʥ (ɸʆ çɺʝʢʪʦʥè, ʈʌ), 

ʧʝʧʪʦʥ, ʜʨʦʞʞʝʚʦʡ ʵʢʩʪʨʘʢʪ (ʌɹʋʅ ɻʅʎ ʇʄɹ ʆʙʦʣʝʥʩʢ, ʈʌ) ï ʧʦ 1,5%. 

2.4.1.2. ʀʥʦʢʫʣʷʮʠʷ ʚʝʛʝʪʘʪʠʚʥʳʤ ʤʠʮʝʣʠʝʤ. 

     ʄʠʢʨʦʤʠʮʝʪʳ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʩʫʪʦʢ ʢʫʣʴʪʠʚʠʨʦʚʘʣʠ ʚ ʢʦʣʙʘʭ ʥʘ ʰʝʡʢʝʨʝ 

ʧʨʠ ʧʨʠʚʝʜʝʥʥʳʭ ʚʳʰʝ ʫʩʣʦʚʠʷʭ ʥʘ ʩʪʘʥʜʘʨʪʥʦʡ ʞʠʜʢʦʡ ʩʨʝʜʝ ʏʘʧʝʢʘ-
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ɼʦʢʩʘ, ʘ ʟʘʪʝʤ ʚʝʛʝʪʘʪʠʚʥʳʡ ʧʦʩʝʚʥʦʡ ʤʘʪʝʨʠʘʣ ʚ ʨʘʟʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ (5 ʠ 

10%) ʧʝʨʝʥʦʩʠʣʩʷ ʥʘ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʫʶ ʩʨʝʜʫ (ʩʦʣʝʚʦʡ ʬʦʥ ʩʨʝʜʳ ʏʘʧʝʢʘ-

ɼʦʢʩʘ, 0,5% ʩʘʭʘʨʦʟʳ ʠ 1,5% ʢʦʣʣʘʛʝʥʘ). ɼʘʣʴʥʝʡʰʝʝ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝ 

ʧʨʦʚʦʜʠʣʠ ʚ ʢʦʣʙʘʭ ʥʘ ʰʝʡʢʝʨʝ ʧʨʠ ʪʝʭ ʞʝ ʫʩʣʦʚʠʷʭ. 

2.4.2. ʂʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʚ ʬʝʨʤʝʥʪʝʨʝ. 

    ɼʣʷ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʧʦʣʫʯʝʥʠʷ ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʠʭ ʧʨʦʪʝʘʟ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʬʝʨʤʝʥʪʝʨ MD-250-2,6 (çMarubisiè, ʗʧʦʥʠʷ) ʦʙʲʝʤʦʤ 2,7 ʣ ʩ 1 

ʣ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʩʨʝʜʳ (ʩʦʣʝʚʦʡ ʬʦʥ ʩʨʝʜʳ ʏʘʧʝʢʘ-ɼʦʢʩʘ, 0,5% 

ʩʘʭʘʨʦʟʳ ʠ 1,5% ʢʦʣʣʘʛʝʥʘ). ʋʩʣʦʚʠʷ ʘʵʨʘʮʠʠ ʩʦʩʪʘʚʣʷʣʠ 0,5 ʣ/ʤʠʥ, ʩʢʦʨʦʩʪʴ 

ʧʝʨʝʤʝʰʠʚʘʥʠʷ ï 150 ʦʙ/ʤʠʥ. ɼʣʷ ʠʥʦʢʫʣʷʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ 5% ʤʠʮʝʣʠʷ, 

ʚʳʨʘʱʝʥʥʦʛʦ ʥʘ ʩʨʝʜʝ ʏʘʧʝʢʘ-ɼʦʢʩʘ ʚ ʪʝʯʝʥʠʝ 2 ʩʫʪʦʢ. ʉʨʝʜʘ 

ʩʪʝʨʠʣʠʟʦʚʘʣʘʩʴ ʚ ʬʝʨʤʝʥʪʝʨʝ.  

 

2.5. ʊʚʝʨʜʦʬʘʟʥʦʝ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝ Aspergillus fumiganus 

    ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʤʠʮʝʣʠʘʣʴʥʳʤ ʛʨʠʙʦʤ Aspergillus fumigatus F 

22, ʦʪʦʙʨʘʥʥʳʤ ʚ ʢʘʯʝʩʪʚʝ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦʛʦ ʧʨʦʜʫʮʝʥʪʘ ʚʥʝʢʣʝʪʦʯʥʳʭ 

ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʠʭ ʧʨʦʪʝʘʟ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ, 

ʠʟʣʦʞʝʥʥʳʤʠ ʚ ʨʷʜʝ ʨʘʙʦʪ [111, 237, 290]. ʇʦʩʝʚʥʦʡ ʤʘʪʝʨʠʘʣ ʧʦʣʫʯʘʣʠ, ʢʘʢ 

ʵʪʦ ʦʧʠʩʘʥʦ ʚ ʨʘʟʜʝʣʝ 2.3.1.1. ʂʦʥʮʝʥʪʨʘʮʠʷ ʤʠʢʨʦʤʠʮʝʪʘ ʚ ʩʤʳʚʘʭ ʩʦ 

ʩʢʦʰʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʘʛʘʨʠʟʦʚʘʥʥʦʡ ʩʨʝʜʳ ʏʘʧʝʢʘ-ɼʦʢʩʘ ʩʦʩʪʘʚʣʷʣʘ 

2,4ʭ107 ʂʆɽ/ʤʣ. ɺ ʢʘʯʝʩʪʚʝ ʥʦʩʠʪʝʣʝʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚʝʨʤʠʢʫʣʠʪ (çMorris 

Greenè, ʈʌ) ʩ ʨʘʟʤʝʨʦʤ ʯʘʩʪʠʮ ʜʦ 2 ʤʤ ʠ ʰʨʦʪ ʮʚʝʪʢʦʚ ʧʠʞʤʳ 

ʦʙʳʢʥʦʚʝʥʥʦʡ (Tanac®tum vulg§re) (ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ʦʪʜʝʣ ʌɻɹʅʋ ɺʀʃɸʈ) ʩ ʨʘʟʤʝʨʦʤ ʯʘʩʪʠʮ ʜʦ 1 ʤʤ.  ɺ ʢʦʣʙʳ ʕʨʣʝʥʤʝʡʝʨʘ 

ʧʦʤʝʱʘʣʠ ʧʦ 2 ʛ. ʚʝʨʤʠʢʫʣʠʪʘ ʠʣʠ ʰʨʦʪʘ ʧʠʞʤʳ (ʚʳʩʦʪʘ ʩʣʦʷ ʥʝ ʙʦʣʝʝ 0,5 

ʩʤ) ʠ ʩʪʝʨʠʣʠʟʦʚʘʣʠ ʧʨʠ 1210ʉ ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥ. ɿʘʪʝʤ ʢ ʢʘʞʜʦʡ ʢʦʣʙʝ 

ʜʦʙʘʚʣʷʣʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʫʶ ʩʪʝʨʠʣʠʟʦʚʘʥʥʫʶ ʩʨʝʜʫ ʏʘʧʝʢʘ-ɼʦʢʩʘ 

(ʩʦʣʝʚʦʡ ʬʦʥ ʩʨʝʜʳ, 0,5% ʩʘʭʘʨʦʟʳ, 1,5% ʢʦʣʣʘʛʝʥʘ): ʧʦ 6 ʤʣ ʢ ʢʦʣʙʘʤ ʩʦ 

ʰʨʦʪʦʤ ʠ ʧʦ 10 ʤʣ ʢ ʢʦʣʙʘʤ ʩ ʚʝʨʤʠʢʫʣʠʪʘʤ ʠ ʧʦ 1 ʤʣ ʩʤʳʚʘ ʩʧʦʨ 

ʤʠʢʨʦʤʠʮʝʪʘ. ʆʧʪʠʤʘʣʴʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʢʦʣʠʯʝʩʪʚʦʤ ʥʦʩʠʪʝʣʷ ʠ 
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ʢʦʣʠʯʝʩʪʚʦʤ ʨʦʩʪʦʚʦʡ ʩʨʝʜʳ ʦʧʨʝʜʝʣʷʣʠ ʚ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ, 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʚʩʷ ʜʦʙʘʚʣʝʥʥʘʷ ʞʠʜʢʦʩʪʴ ʙʳʣʘ ʩʚʷʟʘʥʘ [237]. 

ʂʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʚ ʩʪʘʮʠʦʥʘʨʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʠ 280ʉ. ʏʝʨʝʟ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʦʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ ʢ ʢʦʣʙʘʤ ʜʦʙʘʚʣʷʣʠ ʧʦ 14 ʤʣ 0,05 ʄ 

ʊʨʠʩ-HCl ʙʫʬʝʨʘ, ʨʅ 8,2 ʠ ʠʥʢʫʙʠʨʦʚʘʣʠ ʥʘ ʨʦʪʦʨʥʦʤ ʰʝʡʢʝʨʝ ʧʨʠ 150 

ʦʙ/ʤʠʥ ʚ ʪʝʯʝʥʠʝ 45 ʤʠʥ. 

     ʆʪʜʝʣʝʥʠʝ ʙʠʦʤʘʩʩʳ ʠ ʥʦʩʠʪʝʣʷ ʧʨʦʚʦʜʠʣʠ ʬʠʣʴʪʨʦʚʘʥʠʝʤ, ʦʧʨʝʜʝʣʷʷ ʚ 

ʬʠʣʴʪʨʘʪʘʭ ʘʢʪʠʚʥʦʩʪʴ ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʠʭ ʧʨʦʪʝʠʥʘʟ. ɹʠʦʤʘʩʩʫ (ʄ) 

ʦʧʨʝʜʝʣʷʣʠ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠ, ʧʝʨʝʥʦʩʷ ʬʠʣʴʪʨʳ ʚ ʩʪʝʢʣʷʥʥʳʝ ʯʘʰʢʠ ʇʝʪʨʠ 

ʠ ʚʳʩʫʰʠʚʘʷ ʠʭ ʧʨʠ 800ʉ ʜʦ ʧʦʩʪʦʷʥʥʦʡ ʤʘʩʩʳ (ʄ0) ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ: 

ʄ= ʄ0-ʄ1-ʄ2-ʄ3, ʛʜʝ 

ʄ1 ï ʚʝʩ ʯʘʰʢʤ ʇʝʪʨʠ, ʄ2 ï ʚʝʩ ʥʦʩʠʪʝʣʷ, ʄ3 ï ʚʝʩ ʬʠʣʴʪʨʘ. 

     ʂʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ (ʂʃɸssf) ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʤʠʢʨʦʤʠʮʝʪʘ ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ ʬʦʨʤʫʣʝ [237]: 

ʂʃɸssf = ɽ/ʤʣ Ĭ (Vc + Vʵ)/Vʩ, ʛʜʝ 

Vʩ ï ʦʙʲʝʤ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ, Vʵ ï ʦʙʲʝʤ ʜʦʙʘʚʣʝʥʥʦʛʦ ʵʣʶʝʥʪʘ; 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ = (ʂʃɸssf Ĭ Vʩ)/ʄ. 

 

2.6. ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʢʫʣʴʪʫʨʘʣʴʥʦʡ 

ʞʠʜʢʦʩʪʠ 

     ʆʧʨʝʜʝʣʝʥʠʝ ʦʙʱʝʡ ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʚʦʜʠʣʠ ʧʦ ʤʝʪʦʜʫ 

ɸʥʩʦʥʘ ʩ ʤʦʜʠʬʠʢʘʮʠʷʤʠ [111, 238] ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʢ  ʩʫʧʝʨʥʘʪʘʥʪʫ 

ʧʦʩʣʝ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʷ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ (1ʤʣ) ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʨʘʟʚʝʜʝʥʠʷ ʧʨʠʣʠʚʘʣʠ 1 ʤʣ 1% ʢʘʟʝʠʥʘ ʧʦ ɻʘʤʤʝʨʩʪʝʥʫ (ɸʆ çɺʝʢʪʦʥè, ʈʌ) ʚ 

0,2 ʄ ʬʦʩʬʘʪʥʦʤ ʙʫʬʝʨʝ (ʨʅ 7,2). ʉʤʝʩʴ ʠʥʢʫʙʠʨʦʚʘʣʠ 10 ʤʠʥ ʩ 

ʧʝʨʝʤʝʰʠʚʘʥʠʝʤ  ʚ ʪʝʨʤʦʩʪʘʪʝ ʧʨʠ 370ʉ. ɿʘʪʝʤ ʧʨʠʣʠʚʘʣʠ  2 ʤʣ 10% 

ʪʨʠʭʣʦʨʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ (ʊʍʋ) ʠ ʦʩʪʘʚʣʷʣʠ ʚ ʪʝʭ ʞʝ ʫʩʣʦʚʠʷʭ ʥʘ 20 ʤʠʥ. 

ʆʩʘʜʦʢ ʬʠʣʴʪʨʦʚʘʣʠ ʯʝʨʝʟ ʦʙʝʟʟʦʣʝʥʥʳʡ ʬʠʣʴʪʨ, ʠʟʤʝʨʷʷ ʚ ʥʘʜʦʩʘʜʦʯʥʦʡ 

ʞʠʜʢʦʩʪʠ ʦʧʪʠʯʝʩʢʫʶ ʧʣʦʪʥʦʩʪʴ ʧʨʠ 275 ʥʤ. ɺ ʢʦʥʪʨʦʣʴʥʳʭ ʧʨʦʙʘʭ ʊʍʋ 
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ʜʦʙʘʚʣʷʣʠ ʢ ʨʘʩʪʚʦʨʫ 1% ʢʘʟʝʠʥʘ ʜʦ ʚʥʝʩʝʥʠʷ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʦʙʨʘʟʮʘ. 

ʈʘʩʯʝʪ ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʚʦʜʠʣʠ ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ:  

ʇɽ = 
˟˪

, ʛʜʝ: 

ʇɽ - ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʚ ʤʢʤʦʣʷʭ ʪʠʨʦʟʠʥʘ, ʚʳʩʚʦʙʦʞʜʘʶʱʝʛʦʩʷ 

ʟʘ 1 ʤʠʥʫʪʫ 1 ʤʣ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ, 

ɸ ï ʦʧʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ,  

N ï ʨʘʟʚʝʜʝʥʠʝ,  

4 - ʦʙʱʠʡ ʦʙʲʝʤ ʧʨʦʙʳ,  

10 ï ʚʨʝʤʷ ʛʠʜʨʦʣʠʟʘ,  

ʊʕ ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʛʣʦʱʝʥʠʷ ʪʠʨʦʟʠʥʘ, ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʦ ʢʘʣʠʙʨʦʚʦʯʥʦʡ 

ʢʨʠʚʦʡ. ʋʜʝʣʴʥʫʶ ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʨʘʩʩʯʠʪʳʚʘʣʠ, ʢʘʢ 

ʦʪʥʦʰʝʥʠʝ ʇɽ ʥʘ ʤʛ ʙʝʣʢʘ.  

 

2.7. ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. 

2.7.1. ʆʮʝʥʢʘ ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʤʠʢʨʦʤʠʮʝʪʦʚ ʧʨʠ 

ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ. 

     ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʠ ʧʦʚʝʨʭʥʦʩʪʥʦʤ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʧʨʦʚʦʜʠʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʥʝʝ ʦʧʠʩʘʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʩ 

ʥʝʢʦʪʦʨʳʤʠ ʤʦʜʠʬʠʢʘʮʠʷʤʠ [66, 92, 95, 204]. ʂʫʣʴʪʫʨʳ ʤʠʢʨʦʤʠʮʝʪʦʚ ʧʦʩʣʝ 

ʭʨʘʥʝʥʠʷ ʧʝʨʝʩʝʚʘʣʠ ʥʘ ʩʚʝʞʠʝ ʩʨʝʜʳ ʏʘʧʝʢʘ-ɼʦʢʩʘ ʠ ʢʫʣʴʪʠʚʠʨʦʚʘʣʠ ʚ 

ʪʝʯʝʥʠʝ 7 ʩʫʪʦʢ. ɿʘʪʝʤ ʧʨʦʚʦʜʠʣʠ ʧʦʩʝʚ ʩʧʦʨ ʛʨʠʙʦʚ ʪʨʝʤʷ ʫʢʦʣʘʤʠ ʥʘ ʯʘʰʢʠ 

ʇʝʪʨʠ ʚ ʜʚʫʭ ʧʦʚʪʦʨʥʦʩʪʷʭ ʩ ʘʛʘʨʠʟʦʚʘʥʥʦʡ ʩʨʝʜʦʡ ʏʘʧʝʢʘ-ɼʦʢʩʘ, 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʟʘʤʝʥʦʡ ʩʘʭʘʨʦʟʳ ʥʘ 2% ʢʦʣʣʘʛʝʥ (ɸʆ çʈʝʘʭʠʤè, ʈʌ) ʠ 

ʢʫʣʴʪʠʚʠʨʦʚʘʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 26Ñ10ʉ, ʚ ʪʝʤʥʦʪʝ. ʅʘʯʠʥʘʷ ʩ 3-4 ʩʫʪʦʢ 

ʠʥʢʫʙʘʮʠʠ, ʝʞʝʜʥʝʚʥʦ ʠʟʤʝʨʷʣʠ  ʚ ʜʚʫʭ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ 

ʜʠʘʤʝʪʨ ʢʦʣʦʥʠʡ ʠ ʟʦʥ ʣʠʟʠʩʘ (ʝʩʣʠ ʦʥʠ ʦʙʨʘʟʦʚʳʚʘʣʠʩʴ). ɼʣʷ ʣʫʯʰʝʡ 

ʚʠʟʫʘʣʠʟʘʮʠʠ ʟʦʥ ʣʠʟʠʩʘ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʚ ʢʦʥʮʝ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ 

ʧʦʚʝʨʭʥʦʩʪʴ ʘʛʘʨʘ ʚ ʯʘʰʢʘʭ ʇʝʪʨʠ ʦʢʨʘʰʠʚʘʣʠ ʨʘʩʪʚʦʨʦʤ, ʩʦʜʝʨʞʘʱʠʤ 40% 
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ʵʪʘʥʦʣ, 10% ʫʢʩʫʩʥʫʶ ʢʠʩʣʦʪʫ ʠ 0,5% Coomassie Brilliant Blue R-250 

(çServicebio Technologyè, ʂʠʪʘʡ). 

     ɺ ʜʨʫʛʦʤ ʚʘʨʠʘʥʪʝ ʤʝʪʦʜʘ ʚ ʘʛʘʨʝ ʦʙʨʘʟʦʚʳʚʘʣʠ ʧʨʦʙʦʡʥʠʢʘʤʠ ʣʫʥʢʠ 

ʨʘʟʤʝʨʦʤ 5ʭ6 ʤʤ. ʇʦʣʫʯʘʣʠ ʩʤʳʚʳ ʩʧʦʨ ʩ ʘʛʘʨʠʟʦʚʘʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ 

ʩʨʝʜʳ ʏʘʧʝʢʘ-ɼʦʢʩʘ, ʫʨʘʚʥʠʚʘʣʠ ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʶ ʜʣʷ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ 

ʢʫʣʴʪʫʨ ʠ ʚʥʦʩʠʣʠ ʧʦ 0,1 ʤʣ ʚ ʢʘʞʜʫʶ ʣʫʥʢʫ. ɿʘʪʝʤ ʝʞʝʜʥʝʚʥʦ ʧʨʦʚʦʜʠʣʠ 

ʠʟʤʝʨʝʥʠʝ ʟʦʥ ʣʠʟʠʩʘ. 

     ʂʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʦʮʝʥʠʚʘʣʠ ʧʦ 

ʜʠʘʤʝʪʨʫ ʢʦʣʦʥʠʡ ʠ ʟʦʥ ʣʠʟʠʩʘ, ʨʘʜʠʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ ʠ ʠʥʜʝʢʩʘʤ 

ʣʠʟʠʩʘ [66], ʨʘʩʩʯʠʪʳʚʘʷ ʠʥʜʝʢʩ ʣʠʟʠʩʘ (ʀʣ) ʧʦ ʬʦʨʤʫʣʝ: ʀʣ = ɼʣ2/ɼʢ2, ʛʜʝ 

ɼʣ ʠ ɼʢ ï ʩʨʝʜʥʠʝ ʜʠʘʤʝʪʨʳ ʟʦʥ ʣʠʟʠʩʘ ʠ ʢʦʣʦʥʠʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

2.7.2. ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʬʠʣʴʪʨʘʪʘʭ 

ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ ʠ ʜʨʫʛʠʭ ʨʘʩʪʚʦʨʘʭ. 

     ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ  ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ (ʂʃɸ) ʢ 1 ʤʣ 

ʬʠʣʴʪʨʘʪʘ, ʩʫʧʝʨʥʘʪʘʥʪʘ ʧʦʩʣʝ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʷ ʠʣʠ ʵʣʶʝʥʪʘ ʧʨʠʣʠʚʘʣʠ 1 

ʤʣ 1% ʩʫʩʧʝʥʟʠʠ ʢʦʣʣʘʛʝʥʘ (ʢʦʣʣʘʛʝʥ ʪʠʧ I, çSigma-Aldrichè, ʉʐɸ) ʚ 0,01ʄ 

ʬʦʩʬʘʪʥʦʤ ʙʫʬʝʨʝ ʨʅ 7,4, ʩʦʜʝʨʞʘʱʝʤ 0,2 ʤʢʄ CaCl2. ɼʣʠʪʝʣʴʥʦʩʪʴ 

ʧʨʦʚʝʜʝʥʠʷ ʛʠʜʨʦʣʠʟʘ ʩʦʩʪʘʚʣʷʣʘ 2 ʯʘʩʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 370ʉ. ʂʦʥʪʨʦʣʝʤ 

ʩʣʫʞʠʣʘ ʩʤʝʩʴ 1 ʤʣ ʙʫʬʝʨʘ ʫʢʘʟʘʥʥʦʛʦ ʩʦʩʪʘʚʘ ʠ 1 ʤʣ 1% ʩʫʩʧʝʥʟʠʠ 

ʢʦʣʣʘʛʝʥʘ (ʢʦʥʪʨʦʣʴ ʩʫʙʩʪʨʘʪʘ), ʘ ʪʘʢʞʝ ʩʤʝʩʴ 1 ʤʣ ʩʫʧʝʨʥʘʪʘʥʪʘ 

ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ ʩ 1 ʤʣ ʙʫʬʝʨʘ (ʢʦʥʪʨʦʣʴ ʬʝʨʤʝʥʪʘ). ʇʦʩʣʝ 

ʠʥʢʫʙʘʮʠʠ ʨʝʘʢʮʠʶ ʦʩʪʘʥʘʚʣʠʚʘʣʠ ʢʠʧʷʯʝʥʠʝʤ ʚ ʪʝʯʝʥʠʝ 20 ʤʠʥ. ʆʩʘʜʦʢ 

ʦʪʜʝʣʷʣʠ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝʤ ʥʘ ʮʝʥʪʨʠʬʫʛʝ ʂ 24 ʧʨʠ 40ʉ ʧʨʠ 6000 ʦʙ/ʤʠʥ. 

ʂʃɸ ʚ ʥʘʜʦʩʘʜʦʯʥʦʡ ʞʠʜʢʦʩʪʠ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʥʘʢʦʧʣʝʥʠʶ Ŭ-ʘʤʠʥʦʛʨʫʧʧ 

ʥʠʥʛʠʜʨʠʥʦʚʳʤ ʤʝʪʦʜʦʤ ʠ ʚʳʨʘʞʘʣʠ ʚ ʤʢʄ ʩʚʦʙʦʜʥʳʭ ʘʤʠʥʦʛʨʫʧʧ 

ʘʤʠʥʦʢʠʩʣʦʪ, ʦʙʨʘʟʫʶʱʠʭʩʷ ʚ ʪʝʯʝʥʠʝ 1 ʤʠʥʫʪʳ 1 ʤʣ ʢʫʣʴʪʫʨʘʣʴʥʦʡ 

ʞʠʜʢʦʩʪʠ (ɽ/ʤʣ). ʋʜʝʣʴʥʫʶ ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ (ʋʂɸ) 

ʨʘʩʩʯʠʪʳʚʘʣʠ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʂʃɸ ʢ ʩʦʜʝʨʞʘʥʠʶ ʙʝʣʢʘ ʚ ʦʙʨʘʟʮʝ (ɽ/ʤʛ). ɼʣʷ 

ʠʟʤʝʨʝʥʠʷ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨ çShimadzu 

MPS ï 2000è (ʗʧʦʥʠʷ). 
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2.8. ʄʝʪʦʜʳ ʚʳʜʝʣʝʥʠʷ ʠ ʦʯʠʩʪʢʠ ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʠʭ ʬʝʨʤʝʥʪʦʚ 

2.8.1. ɻʝʣʴ-ʬʠʣʴʪʨʘʮʠʷ. 

    ʆʙʨʘʟʮʳ ʬʠʣʴʪʨʘʪʘ ʠʣʠ ʩʫʧʝʨʥʘʪʘʥʪʘ, ʧʦʣʫʯʝʥʥʳʝ ʧʦʩʣʝ ʦʪʜʝʣʝʥʠʷ 

ʙʠʦʤʘʩʩʳ ʤʠʢʨʦʤʠʮʝʪʘ ʠ ʦʙʣʘʜʘʶʱʠʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʂʃɸ, ʥʘʥʦʩʠʣʠ ʥʘ 

ʢʦʣʦʥʢʫ ʨʘʟʤʝʨʦʤ 2,6ʭ40 ʩʤ (çPharmaciaè, ʐʚʝʮʠʷ) ʟʘʧʦʣʥʝʥʥʫʶ ʛʝʣʝʤ 

ʊʦyopearl HWï40 ʩ ʧʨʝʜʝʣʦʤ ʠʩʢʣʶʯʝʥʠʷ 15 ʢɼʘ (çTosohè, ʗʧʦʥʠʷ) ʠ 

ʫʨʘʚʥʦʚʝʰʝʥʥʫʶ 0,15 ʄ ʨʘʩʪʚʦʨʦʤ NaCl. ʅʘ ʢʦʣʦʥʢʫ ʥʘʥʦʩʠʣʠ 3 ʤʣ 

ʨʘʩʪʚʦʨʘ. ʕʣʶʝʥʪʦʤ ʩʣʫʞʠʣ 0,15 ʄ ʨʘʩʪʚʦʨ NaCl. ɼʝʪʝʢʪʠʨʦʚʘʥʠʝ 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 274 ʥʤ ʩ ʧʦʤʦʱʴʶ ʧʨʦʪʦʯʥʦʛʦ ʜʝʥʩʠʪʦʤʝʪʨʘ 

ñUvicord 2ò (çPharmaciaè, ʐʚʝʮʠ̫ ), ʩʢʦʨʦʩʪʴ ʵʣʶʮʠʠ ʩʦʩʪʘʚʠʣʘ 3,3 ʤʣ/ʤʠʥ. 

ʕʣʶʠʨʦʚʘʥʥʳʡ ʤʘʪʝʨʠʘʣ ʩʦʙʠʨʘʣʠ ʠ ʦʧʨʝʜʝʣʷʣʠ ʚ ʥʝʤ ʂʃɸ ʠ ʢʦʥʮʝʥʪʨʘʮʠʶ 

ʙʝʣʢʘ. 

2.8.2. ɸʬʬʠʥʥʘʷ ʭʨʦʤʘʪʦʛʨʘʬʠʷ.  

    ʄʘʪʝʨʠʘʣ ʧʝʨʚʦʛʦ ʧʠʢʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʩʚʦʙʦʜʥʦʤʫ ʦʙʲʝʤʫ ʢʦʣʦʥʢʠ, ʠ 

ʦʙʣʘʜʘʶʱʠʡ ʤʘʢʩʠʤʘʣʴʥʦʡ ʂʃɸ, ʩʦʙʠʨʘʣʠ ʠ ʧʦʜʚʝʨʛʘʣʠ ʜʘʣʴʥʝʡʰʝʡ 

ʦʯʠʩʪʢʝ, ʠʩʧʦʣʴʟʫʷ ʘʬʬʠʥʥʫʶ ʭʨʦʤʘʪʦʛʨʘʬʠʶ ʥʘ ʩʦʨʙʝʥʪʝ, ʧʦʣʫʯʝʥʥʳʤ 

ʠʤʤʦʙʠʣʠʟʘʮʠʝʡ ʞʝʣʘʪʠʥʘ (çSigmaè, ʉʐɸ) ʥʘ CNBr-ʘʢʪʠʚʠʨʦʚʘʥʥʦʡ 

ʩʝʬʘʨʦʟʝ (çGE Healthcare Life Sciencesè, ʉʐɸ), ʢʘʢ ʵʪʦ ʦʧʠʩʘʥʦ ʚ 

ʠʥʩʪʨʫʢʮʠʷʭ ʠ ʣʠʪʝʨʘʪʫʨʝ [300]. ʉʝʬʘʨʦʟʫ ʩʫʩʧʝʥʜʠʨʦʚʘʣʠ  ʚ 1 ʤʄ HCl ʠ 

ʦʩʪʘʚʣʷʣʠ ʥʘ 15 ʤʠʥ ʜʣʷ ʥʘʙʫʭʘʥʠʷ. ʀʟ 1 ʛ ʩʝʬʘʨʦʟʳ ʦʙʨʘʟʫʝʪʩʷ ʦʢʦʣʦ 3,5 ʤʣ 

ʛʝʣʷ, ʢʦʪʦʨʳʡ ʧʨʦʤʳʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 15 ʤʠʥ ʥʘ ʩʪʝʢʣʷʥʥʦʤ ʬʠʣʴʪʨʝ G3 (200 

ʤʣ 1 ʤʄ HCl ʥʘ 1 ʛ ʣʠʦʬʠʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʦʨʦʰʢʘ). ɾʝʣʘʪʠʥ (10 ʤʛ ʥʘ ʤʣ 

ʩʨʝʜʳ) ʨʘʩʪʚʦʨʷʣʠ ʚ 0,1 ʄ NaHCO3, ʨʅ 8,3, ʩʦʜʝʨʞʘʱʝʤ 0,5 ʄ NaCl (5 ʤʣ 

ʩʚʷʟʫʶʱʝʛʦ ʨʘʩʪʚʦʨʘ ʥʘ 1 ʛ ʣʠʦʬʠʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʦʨʦʰʢʘ). ʈʘʩʪʚʦʨ ʙʝʣʢʘ 

ʩʤʝʰʠʚʘʣʠ ʩ ʛʝʣʝʤ ʠ ʚʩʪʨʷʭʠʚʘʣʠ ʩʫʩʧʝʥʟʠʶ ʥʘ ʰʝʡʢʝʨʝ ʚ ʪʝʯʝʥʠʝ 2 ʯʘʩʦʚ 

ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ʇʦʩʣʝ ʯʝʛʦ ʩʤʝʩʴ ʦʪʤʳʚʘʣʠ ʦʪ ʠʟʙʳʪʢʘ ʙʝʣʢʘ 

ʩʚʷʟʳʚʘʶʱʠʤ ʙʫʬʝʨʦʤ (ʥʝ ʤʝʥʝʝ 5 ʦʙʲʝʤʦʚ ʠʩʧʦʣʴʟʦʚʘʥʥʦʛʦ ʙʫʬʝʨʘ) ʠ 

ʙʣʦʢʠʨʦʚʘʣʠ ʦʩʪʘʪʢʠ ʘʢʪʠʚʥʳʭ ʛʨʫʧʧ, ʧʝʨʝʥʝʩʷ ʛʝʣʴ ʥʘ 2 ʯʘʩʘ ʚ ʨʘʩʪʚʦʨ, 

ʩʦʜʝʨʞʘʱʠʡ 1 ʄ ʵʪʘʥʦʣʘʤʠʥ, ʨʅ 8,0. 
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     ʆʪʤʳʚʘʥʠʝ ʠʟʙʳʪʢʘ ʙʣʦʢʠʨʫʶʱʝʛʦ ʨʝʘʛʝʥʪʘ ʠ ʘʜʩʦʨʙʠʨʦʚʘʥʥʦʛʦ ʙʝʣʢʘ 

ʧʨʦʚʦʜʠʣʠ ʧʦʧʝʨʝʤʝʥʥʦ ʙʫʬʝʨʥʳʤʠ ʨʘʩʪʚʦʨʘʤʠ ʩ ʚʳʩʦʢʠʤʠ ʠ ʥʠʟʢʠʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʨʅ (4-5 ʨʘʟ): 0,1 ʄ ʘʮʝʪʘʪʥʳʤ ʙʫʬʝʨʦʤ (ʨʅ 4,0), ʩʦʜʝʨʞʘʱʠʤ 0,5 

ʄ NaCl ʠ 0,1 ʄ ʙʦʨʘʪʥʳʤ ʙʫʬʝʨʦʤ (ʨʅ 9,0), ʩʦʜʝʨʞʘʱʠʤ ʪʘʢʦʝ ʞʝ 

ʢʦʣʠʯʝʩʪʚʦ ʩʦʣʠ. ʅʘ ʟʘʢʣʶʯʠʪʝʣʴʥʦʤ ʵʪʘʧʝ ʛʝʣʴ ʦʪʤʳʚʘʣʠ ʩʪʘʨʪʦʚʳʤ 

ʙʫʬʝʨʦʤ: 0,01ʄ ʬʦʩʬʘʪʥʳʡ ʙʫʬʝʨ, ʨʅ 7,4, ʩʦʜʝʨʞʘʱʠʡ 0,2 ʤʢʄ CaCl2, 

ʢʦʪʦʨʳʡ ʚʧʦʩʣʝʜʩʪʚʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ ʥʘʙʠʚʘʥʠʷ ʢʦʣʦʥʢʠ ʦʙʲʝʤʦʤ 9ʭ150 

ʤʤ (çPharmaciaè, ʐʚʝʮʠʷ). ʇʨʠ ʜʣʠʪʝʣʴʥʦʤ ʭʨʘʥʝʥʠʠ ʘʬʬʠʥʥʦʛʦ ʩʦʨʙʝʥʪʘ ʚ 

ʵʣʶʝʥʪ ʚʥʦʩʠʣʠ 0,02% ʘʟʠʜʘ Na. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʧʨʝʜʝʣʷʣʠ ʦʧʪʠʤʘʣʴʥʳʝ 

ʫʩʣʦʚʠʷ ʩʚʷʟʳʚʘʥʠʷ ʬʝʨʤʝʥʪʘ ʩ ʣʠʛʘʥʜʦʤ. ʅʘ ʢʦʣʦʥʢʫ ʩ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʤ 

ʘʬʬʠʥʥʳʤ ʩʦʨʙʝʥʪʦʤ ʥʘʥʦʩʠʣʠ ʤʘʪʝʨʠʘʣ, ʧʦʣʫʯʝʥʥʳʡ ʧʦʩʣʝ ʛʝʣʴ-

ʬʠʣʴʪʨʘʮʠʠ, ʠ ʧʨʦʚʦʜʠʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʵʣʶʮʠʶ ʩʣʝʜʫʶʱʠʤʠ 

ʨʘʩʪʚʦʨʘʤʠ: 0,01ʄ ʬʦʩʬʘʪʥʳʡ ʙʫʬʝʨ, ʨʅ 7,4, ʩʦʜʝʨʞʘʱʠʡ 0,2 ʤʢʄ CaCl2. ʪʦʪ 

ʞʝ ʙʫʬʝʨ ʩ 1 ʄ NaCl ʠ 1 ʄ CH3COOH. ʉʢʦʨʦʩʪʴ ʵʣʶʮʠʠ ʩʦʩʪʘʚʣʷʣʘ 0,2 

ʤʣ/ʤʠʥ. ɺ ʧʦʣʫʯʝʥʥʳʭ ʚ ʧʨʦʮʝʩʩʝ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʬʨʘʢʮʠʷʭ ʦʧʨʝʜʝʣʷʣʠ ʂʃɸ 

ʠ ʋʂɸ. 

 

2.9. ʄʝʪʦʜʳ ʘʥʘʣʠʟʘ ʬʝʨʤʝʥʪʥʳʭ ʧʨʝʧʘʨʘʪʦʚ 

2.9.1. ʕʣʝʢʪʨʦʬʦʨʝʟ ʚ ʇɸɸɻ. 

    ʇʦʩʣʝ ʜʚʫʭ ʵʪʘʧʦʚ ʦʯʠʩʪʢʠ ʦʮʝʥʢʫ ʛʦʤʦʛʝʥʥʦʩʪʠ ʠ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʳ 

ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʦʛʦ ʬʝʨʤʝʥʪʘ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʜʠʩʢ-ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʚ 

ʇɸɸɻ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ɼɼʉ-Na (ʜʦʜʝʮʠʣʩʫʣʴʬʘʪʘ ʥʘʪʨʠʷ) [63]. ʈʘʟʜʝʣʷʶʱʠʡ 

ʛʝʣʴ ʩʦʜʝʨʞʘʣ: 0,43 ʄ ʊʨʠʩ-HCl, ʨʅ 8,9; 12% ɸɸ, 0,3% ʄɹɸ. 100 ʤʣ ʛʝʣʷ 

ʛʦʪʦʚʠʣʠ, ʩʤʝʰʠʚʘʷ 50 ʤʣ 0,86 ʄ ʨʘʩʪʚʦʨʘ ʊʨʠʩ-HCl, 24 ʤʣ 50% ʨʘʩʪʚʦʨʘ ɸɸ 

ʠ 12 ʤʣ 2,5% ʨʘʩʪʚʦʨʘ ʄɹɸ. ʉʤʝʩʴ ʧʦʣʠʤʝʨʠʟʦʚʘʣʠ ʜʦʙʘʚʣʝʥʠʝʤ 0,05 ʤʣ 

ʊɽʄɽɼʘ ʠ 2 ʤʣ 2,5% ʨʘʩʪʚʦʨʘ (NH4)2S2O8, ʜʦʚʦʜʷ ʦʙʱʠʡ ʦʙʲʝʤ ʜʦ 100 ʤʣ. 

     ʉʦʩʪʘʚ ʢʦʥʮʝʥʪʨʠʨʫʶʱʝʛʦ ʛʝʣʷ: 0,05 ʄ ʊʨʠʩ-HCl, ʨʅ 6,8; 2,5 % ɸɸ, 0,8% 

ʄɹɸ, 20% ʩʘʭʘʨʦʟʳ, 2% ɼɼʉ-Na. 10 ʤʣ ʛʝʣʷ ʛʦʪʦʚʠʣʠ. ʩʤʝʰʠʚʘʷ 5 ʤʣ 

ʨʘʩʪʚʦʨʘ, ʩʦʜʝʨʞʘʱʝʛʦ 0,1 ʄ ʊʨʠʩ-HCl ʠ 0,25% ʊɽʄɽɼ ʩ 4,8 ʤʣ ʨʘʩʪʚʦʨʘ, 
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ʩʦʜʝʨʞʘʱʝʛʦ ɸɸ, ʄɹɸ, ʩʘʭʘʨʦʟʫ ʠ ɼɼʉ-Na. ʇʦʣʠʤʝʨʠʟʘʮʠʶ ʠʥʜʫʮʠʨʦʚʘʣʠ 

ʚʥʝʩʝʥʠʝʤ 0,2 ʤʣ 2,5% ʨʘʩʪʚʦʨʘ (NH4)2S2O8. 

     ɺ ʩʦʩʪʘʚ ʵʣʝʢʪʨʦʜʥʳʭ ʨʘʩʪʚʦʨʦʚ ʚʭʦʜʠʣʠ: 0,6 ʄ ʛʣʠʮʠʥ ʠ 0,033 ʄ ʊʨʠʩ, ʨʅ 

8,3. ʂ ʚʝʨʭʥʝʤʫ ʵʣʝʢʪʨʦʜʥʦʤʫ ʙʫʬʝʨʫ ʜʦʙʘʚʣʷʣʠ ɼɼʉ-Na ʜʦ ʧʦʣʫʯʝʥʠʷ 0,1% 

ʢʦʥʮʝʥʪʨʘʮʠʠ. ʇʨʦʙʳ ʜʣʷ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʩʦʜʝʨʞʘʣʠ 0,05 ʄ ʊʨʠʩ-HCl, ʨʅ 6,8, 

2% ɼɼʉ-Na, 12% ʛʣʠʮʝʨʠʥʘ, 5% 2-ʤʝʨʢʘʧʪʦʵʪʘʥʦʣʘ, ʩʣʝʜʳ ʙʨʦʤʬʝʥʦʣʦʚʦʛʦ 

ʛʦʣʫʙʦʛʦ ʠ 0,1-0,3 ʤʛ ʙʝʣʢʘ ʥʘ 1 ʤʣ ʨʘʩʪʚʦʨʘ. ʇʨʦʙʳ ʠʥʢʫʙʠʨʦʚʘʣʠ ʧʨʠ 1000ʉ 

ʚ ʪʝʯʝʥʠʝ 2-3 ʤʠʥʫʪ. ʇʨʝʵʣʝʢʪʨʦʬʦʨʝʟ ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʩʠʣʝ ʪʦʢʘ 1 ʤɸ ʥʘ 

ʪʨʫʙʢʫ, ʟʘʪʝʤ ʩʠʣʫ ʪʦʢʘ ʫʚʝʣʠʯʠʚʘʣʠ ʜʣ 2,5 ʤɸ ʥʘ ʪʨʫʙʢʫ.  

     ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʛʝʣʠ ʦʢʨʘʰʠʚʘʣʠ 0,125% ʨʘʩʪʚʦʨʦʤ 

Coomassie Brilliant Blue R-250 (çServicebio Technologyè, ʂʠʪʘʡ) ʚ ʩʤʝʩʠ 

ʵʪʘʥʦʣ:ʚʦʜʘ:ʫʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ (4,5:4,5:1) ʚ ʪʝʯʝʥʠʝ 2 ʯʘʩʦʚ ʥʘ ʢʠʧʷʱʝʡ 

ʚʦʜʷʥʦʡ ʙʘʥʝ, ʘ ʟʘʪʝʤ ʦʪʤʳʚʘʣʠ ʚ ʪʦʤ ʞʝ ʨʘʩʪʚʦʨʝ ʙʝʟ ʢʨʘʩʠʪʝʣʷ. 

ʇʦʜʚʠʞʥʦʩʪʴ ʙʝʣʢʦʚʳʭ ʟʦʥ ʦʧʨʝʜʝʣʷʣʠ ʚ ʧʨʦʮʝʥʪʘʭ, ʧʨʠʥʠʤʘʷ ʧʦʜʚʠʞʥʦʩʪʴ 

ʙʨʦʤʬʝʥʦʣʦʚʦʛʦ ʛʦʣʫʙʦʛʦ ʟʘ 100%. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʚʝʩʘ 

ʧʨʝʧʘʨʘʪʦʚ ʩʪʨʦʠʣʠ ʢʘʣʠʙʨʦʚʦʯʥʫʶ ʢʨʠʚʫʶ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʦʜʚʠʞʥʦʩʪʠ ʦʪ 

ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʚʝʩʘ ʤʘʨʢʝʨʥʳʭ ʙʝʣʢʦʚ. 

     ɺ ʢʘʯʝʩʪʚʝ ʤʘʨʢʝʨʥʳʭ ʙʝʣʢʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʣʠʟʘʪ ʩʝʨʜʝʯʥʦʡ ʤʳʰʮʳ 

[323]. ʂʨʳʩ ʧʦʨʦʜʳ çWisterè ʤʘʩʩʦʡ 150-200 ʛ ʟʘʙʠʚʘʣʠ ʜʝʢʘʧʠʪʘʮʠʝʡ. 

ʆʪʩʝʢʘʣʠ ʩʦʩʫʜʠʩʪʳʡ ʧʫʯʦʢ ʚʤʝʩʪʝ ʩ ʯʘʩʪʴʶ ʧʨʝʜʩʝʨʜʠʡ ʠ ʚʳʜʝʣʷʣʠ 

ʩʝʨʜʝʯʥʫʶ ʤʳʰʮʫ. ʉ ʧʦʤʦʱʴʶ ʰʧʨʠʮʘ ʧʨʦʤʳʚʘʣʠ ʢʘʤʝʨʳ ʩʝʨʜʮʘ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʨʘʩʪʚʦʨʦʤ. ʇʦʩʣʝ ʦʩʫʰʝʥʠʷ ʬʠʣʴʪʨʦʚʘʣʴʥʦʡ ʙʫʤʘʛʦʡ ʠ 

ʚʟʚʝʰʠʚʘʥʠʷ, ʤʳʰʝʯʥʫʶ ʪʢʘʥʴ ʠʟʤʝʣʴʯʘʣʠ ʥʦʞʥʠʮʘʤʠ ʜʦ ʯʘʩʪʠʮ ʨʘʟʤʝʨʦʤ 

3ʭ3ʭ3 ʩʤ. ʇʦʣʫʯʝʥʥʳʝ ʯʘʩʪʠʮʳ ʧʦʤʝʱʘʣʠ ʚ ʨʘʩʪʚʦʨ ˉ 1: ʨʅ 6,8, 

ʩʦʜʝʨʞʘʱʠʡ 0.1 ʄ KCl, 5 ʤʄ MgCl2, 5 ʤʄ ʕɼʊɸ, 5 ʤʄ ʧʠʨʦʬʦʩʬʘʪʘ ʥʘʪʨʠʷ. 

     ʉʦʦʪʥʦʰʝʥʠʝ ʩʝʨʜʝʯʥʦʡ ʤʳʰʮʳ ʠ ʨʘʩʪʚʦʨʘ ˉ 1 ʚ ʧʨʦʙʝ ʩʦʩʪʘʚʣʷʣʦ 1:10 

(ʚ/ʦ). ɺʟʚʝʩʴ ʯʘʩʪʠʮ ʤʳʰʮʳ ʜʚʘʞʜʳ ʦʪʤʳʚʘʣʠ ʦʪ ʢʨʦʚʠ ʥʘ ʤʘʛʥʠʪʥʦʡ 

ʤʝʰʘʣʢʝ ʧʨʠ 40ʉ ʩ ʟʘʤʝʥʦʡ ʙʫʬʝʨʥʦʛʦ ʨʘʩʪʚʦʨʘ ʯʝʨʝʟ ʢʘʞʜʳʝ 10 ʤʠʥ. ʇʦʩʣʝ 

ʜʝʢʘʥʪʘʮʠʠ ʨʘʩʪʚʦʨʘ ʯʘʩʪʠʮʳ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʩʫʩʧʝʥʜʠʨʦʚʘʣʠ ʚ 

ʩʦʦʪʥʦʰʝʥʠʠ 1:10 (ʚ/ʦ) ʚ ʙʫʬʝʨʥʦʤ ʨʘʩʪʚʦʨʝ ˉ 2: ʨʅ 6,8, ʩʦʜʝʨʞʘʱʝʤ 0,05 ʄ 
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KCl, 5 ʤʄ MgCl2, 5 ʤʄ ʕɼʊɸ, 1 ʤʄ ʧʠʨʦʬʦʩʬʘʪʘ ʥʘʪʨʠʷ, 0,25 ʄ ʩʘʭʘʨʦʟʳ. 

ʆʪʤʳʚʘʣʠ ʯʘʩʪʠʮʳ ʤʳʰʮʳ ʩʝʨʜʮʘ ʧʫʪʝʤ ʪʨʝʭʢʨʘʪʥʦʡ ʩʤʝʥʳ ʨʘʩʪʚʦʨʘ ˉ 2 

ʯʝʨʝʟ ʢʘʞʜʳʝ 20 ʤʠʥ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʧʝʨʝʤʝʰʠʚʘʥʠʠ ʩʫʩʧʝʥʟʠʠ ʥʘ 

ʤʘʛʥʠʪʥʦʡ ʤʝʰʘʣʢʝ ʧʨʠ 40ʉ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʢʨʘʪʥʦʩʪʴ ʟʘʤʝʥʳ 

ʙʫʬʝʨʥʦʛʦ ʨʘʩʪʚʦʨʘ ʫʚʝʣʠʯʠʚʘʣʠ ʜʦ ʧʦʣʥʦʛʦ ʫʜʘʣʝʥʠʷ ʢʨʦʚʠ. 

     ʇʦ ʦʢʦʥʯʘʥʠʠ ʧʨʦʮʝʜʫʨʳ ʦʪʤʳʚʢʠ ʨʘʩʪʚʦʨ ˉ 2 ʫʜʘʣʷʣʠ ʜʝʢʘʥʪʘʮʠʝʡ, ʘ 

ʯʘʩʪʠʮʳ ʤʳʰʮʳ ʩʝʨʜʮʘ ʛʦʤʦʛʝʥʠʟʠʨʦʚʘʣʠ ʚ ʛʦʤʦʛʝʥʠʟʘʪʦʨʝ ʇʦʪʪʝʨʘ 

(çSartoriusè, ɻʝʨʤʘʥʠʷ) ʧʨʠ ʩʣʝʜʫʶʱʠʭ ʫʩʣʦʚʠʷʭ: ʛʦʤʦʛʝʥʠʟʘʪʦʨ ʩʪʝʢʣʦ-

ʩʪʝʢʣʦ, 1000 ʦʙ/ʤʠʥ, 3-5 ʪʨʘʢʮʠʡ ʧʦ 3 ʩʝʢ ʚ 5-15 ʤʣ ʣʠʟʠʨʫʶʱʝʛʦ ʙʫʬʝʨʘ 

(ɼʉʅ-ʙʫʬʝʨ) ʩʣʝʜʫʶʱʝʛʦ ʩʦʩʪʘʚʘ:0,125 ʄ ʊʨʠʩ-HCl, ʨʅ 6,8; 2% ɼʉʅ, 5% ɓ-

ʤʝʨʢʘʧʪʦʵʪʘʥʦʣ, 8% ʛʣʠʮʝʨʠʥ. 

     ʇʦʣʫʯʝʥʥʳʡ ʛʦʤʦʛʝʥʘʪ ʜʦʚʦʜʠʣʠ ʜʦ 2% ʢʦʥʮʝʥʪʨʘʮʠʠ (ʩ ʫʯʝʪʦʤ 

ʠʩʭʦʜʥʦʛʦ ʚʝʩʘ ʤʳʰʮʳ) ɼʉʅ-ʙʫʬʝʨʦʤ ʠ ʧʦʩʣʝ ʬʠʣʴʪʨʘʮʠʠ ʯʝʨʝʟ 

ʯʝʪʳʨʝʭʩʣʦʡʥʫʶ ʤʘʨʣʶ ʧʨʦʛʨʝʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 5 ʤʠʥ ʧʨʠ 1000ʉ. ʂ ʬʠʣʴʪʨʘʪʫ 

ʜʦʙʘʚʣʷʣʠ ʙʨʦʤʬʝʥʦʣʦʚʳʡ ʩʠʥʠʡ ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʨʘʩʪʚʦʨʦʤ ʠʥʪʝʥʩʠʚʥʦʛʦ 

ʩʠʥʝʛʦ ʮʚʝʪʘ. ʆʢʨʘʰʝʥʥʳʡ ʨʘʩʪʚʦʨ ʣʠʟʘʪʘ ʤʳʰʮʳ ʩʝʨʜʮʘ (ʃʄʉ) 

ʟʘʤʦʨʘʞʠʚʘʣʠ ʧʦʨʮʠʦʥʥʦ ʧʦ 1 ʤʣ ʠ ʭʨʘʥʠʣʠ ʧʨʠ - 250ʉ. ʇʝʨʝʜ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʨʮʠʠ ʃʄʉ ʨʘʟʤʦʨʘʞʠʚʘʣʠ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. 

    ʀʟʚʝʩʪʥʦ [323], ʯʪʦ ʃʄʉ ʧʨʠ ʵʣʝʢʪʨʦʬʦʨʝʟʝ ʩ ɼʉʅ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʨʷʜ 

ʧʦʣʠʧʝʧʪʠʜʥʳʭ ʬʨʘʢʮʠʡ ʚ ʜʠʘʧʘʟʦʥʝ ʤʦʣʝʢʫʣʷʨʥʳʭ ʤʘʩʩ ʦʪ 200 ʜʦ 12 ʢɼʘ. ɺ 

ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʳ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ 

ʙʳʣʠ ʚʳʙʨʘʥʳ ʥʝʩʢʦʣʴʢʦ ʤʘʞʦʨʥʳʭ ʬʨʘʢʮʠʡ ʩ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʦʡ 13,2; 

16; 29; 25; 36; 42,6; 52,5; 68; 83; 100; 150 ʠ 200 ʢɼʘ. 

2.9.2. ʆʧʨʝʜʝʣʝʥʠʝ ʦʧʪʠʤʫʤʘ ʨʅ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʬʝʨʤʝʥʪʥʳʭ ʧʨʝʧʘʨʘʪʦʚ 

     ɸʢʪʠʚʥʦʩʪʴ ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʦʡ ʧʨʦʪʝʘʟʳ A. fumigatus ʚ ʨʘʟʣʠʯʥʳʭ 

ʦʙʣʘʩʪʷʭ ʨʅ ʦʮʝʥʠʚʘʣʠ, ʢʘʢ ʵʪʦ ʦʧʠʩʘʥʦ ʚʳʰʝ, ʠʩʧʦʣʴʟʫʷ 0,01ʄ ʬʦʩʬʘʪʥʳʡ 

ʙʫʬʝʨʥʳʡ ʨʘʩʪʚʦʨ ʨʅ: 5,5; 6,0; 6,5; 7,0; 7,5; 8,0. ʊʝʤʧʝʨʘʪʫʨʥʳʡ ʦʧʪʠʤʫʤ 

ʜʝʡʩʪʚʠʷ ʬʝʨʤʝʥʪʘ ʧʨʠ ʛʠʜʨʦʣʠʟʝ ʢʦʣʣʘʛʝʥʘ ʦʧʨʝʜʝʣʷʣʠ ʪʘʢʠʤ ʞʝ ʦʙʨʘʟʦʤ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ: 200; 300; 400; 500; 600C. ɺ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʧʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʚʳʨʘʞʘʣʠ ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ ʤʘʢʩʠʤʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. 
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2.9.3. ʀʥʛʠʙʠʪʦʨʥʳʡ ʘʥʘʣʠʟ. 

     ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʥʛʠʙʠʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʕɼʊɸ 

(ʵʪʠʣʝʥʜʠʘʤʠʥʪʝʪʨʘʫʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ) - ʠʥʛʠʙʠʪʦʨ ʤʝʪʘʣʣʦʧʨʦʪʝʠʥʘʟ ʠ 

ʌʄʉʌ (ʬʝʥʠʣʤʝʪʠʣʩʫʣʴʬʦʥʠʣʬʪʦʨʠʜ) - ʠʥʛʠʙʠʪʦʨ ʩʝʨʠʥʦʚʳʭ ʧʨʦʪʝʘʟ, ʘ 

ʪʘʢʞʝ ɼʊʊ (ʜʠʪʠʦʪʨʝʠʪʦʣ) ï ʚʦʩʩʪʘʥʦʚʠʪʝʣʴ ʜʠʩʫʣʴʬʠʜʥʳʭ ʩʚʷʟʝʡ. ʂʃɸ 

ʦʧʨʝʜʝʣʷʣʠ, ʢʘʢ ʵʪʦ ʦʧʠʩʘʥʦ ʚʳʰʝ, ʧʦʩʣʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʠʥʢʫʙʘʮʠʠ 1 ʤʢʛ 

ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʦʡ ʧʨʦʪʝʘʟʳ A. fumigatus (30 ʤʠʥ ʧʨʠ 370C) ʩ 

ʠʥʛʠʙʠʪʦʨʘʤʠ, ʚʥʦʩʠʤʳʤʠ ʜʦ ʢʦʥʝʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 10 ʤʄ [220]. 

ɸʢʪʠʚʥʦʩʪʴ ʚʳʨʘʞʘʣʠ ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ ʢʦʥʪʨʦʣʷ ʙʝʟ ʠʥʛʠʙʠʪʦʨʘ. 

 

2.10. ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʙʝʣʢʘ 

     ʅʘ ʚʩʝʭ ʵʪʘʧʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʶ ʙʝʣʢʘ ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ 

ʃʦʫʨʠ [32]. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʝʘʢʮʠʠ ʛʦʪʦʚʠʣʠ ʩʣʝʜʫʶʱʠʝ ʨʘʩʪʚʦʨʳ: ʨʘʩʪʚʦʨ 

ɸ: 2% Na2CO3, 0,02% Na,K- ʪʘʨʪʨʘʪ ʚ 0,1 ʄ NaOH; ʨʘʩʪʚʦʨ B: 0,5% CuSO4ʭ5 

H2O; ʨʘʩʪʚʦʨ C ʧʦʣʫʯʘʣʠ ʩʤʝʰʠʚʘʷ 50 ʤʣ ʨʘʩʪʚʦʨʘ ɸ ʩ 1 ʤʣ ʨʘʩʪʚʦʨʘ ɺ; 

ʨʘʩʪʚʦʨ D ï 1 ʅ ʨʝʘʛʝʥʪ ʌʦʣʠʥʘ-ʏʦʢʘʣʴʪʝʫ (ɼʠʘ-ʄ, ʈʌ). 

     ʂ 0,5 ʤʣ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʘʩʪʚʦʨʘ ʧʨʠʣʠʚʘʣʠ 2,5 ʤʣ ʨʘʩʪʚʦʨʘ ʉ, 

ʧʝʨʝʤʝʰʠʚʘʣʠ ʠ ʦʩʪʘʚʣʷʣʠ ʥʘ 10 ʤʠʥ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ɿʘʪʝʤ 

ʜʦʙʘʚʣʷʣʠ 0,25 ʤʣ ʨʝʘʢʪʠʚʘ ʌʦʣʠʥʘ ʠ ʠʥʢʫʙʠʨʦʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥ ʧʨʠ 

370ʉ, ʠʟʤʝʨʷʷ ʦʧʪʠʯʝʩʢʫʶ ʧʣʦʪʥʦʩʪʴ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʧʨʦʙ ʧʨʠ 750 ʥʤ ʥʘ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ çShimadzu MPS ï 2000è (ʗʧʦʥʠʷ). ʂʦʥʪʨʦʣʝʤ ʩʣʫʞʠʣ 

ʦʙʨʘʟʝʮ, ʩʦʜʝʨʞʘʱʠʡ ʚʤʝʩʪʦ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʘʩʪʚʦʨʘ 0,5 ʤʣ ʚʦʜʳ. ɼʣʷ 

ʧʦʩʪʨʦʝʥʠʷ ʢʘʣʠʙʨʦʚʦʯʥʦʡ ʢʨʠʚʦʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʘʩʪʚʦʨʳ ʩʳʚʦʨʦʪʦʯʥʦʛʦ 

ʘʣʴʙʫʤʠʥʘ ʯʝʣʦʚʝʢʘ (ʏʉɸ, çSigmaè, ʉʐɸ) ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʙʝʣʢʘ ʦʪ 10 ʜʦ 100 

ʤʢʛ/ʤʣ. 

 

2.11. ʆʧʨʝʜʝʣʝʥʠʝ ʘʤʠʥʦʛʨʫʧʧ ʘʤʠʥʦʢʠʩʣʦʪ 

     ʂʦʥʮʝʥʪʨʘʮʠʶ ʩʚʦʙʦʜʥʳʭ ʘʤʠʥʦʛʨʫʧʧ ʘʤʠʥʦʢʠʩʣʦʪ, ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ 

ʧʦʩʣʝ ʛʠʜʨʦʣʠʟʘ ʢʦʣʣʘʛʝʥʘ, ʦʧʨʝʜʝʣʷʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʠʥʛʠʜʨʠʥʦʚʦʛʦ 

ʨʝʘʢʪʠʚʘ [52, 193]. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʨʝʘʢʪʠʚʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʛʦʪʦʚʠʣʠ  140 ʤʣ 
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0,5 ʄ ʮʠʪʨʘʪʥʦʛʦ ʙʫʬʝʨʘ, ʨʘʩʪʚʦʨʷʷ 3, 75 ʛ ʣʠʤʦʥʥʦʡ ʢʠʩʣʦʪʳ (C6H8O7ʭH2O) 

ʠ 18,62 ʛ ʮʠʪʨʘʪʘ ʥʘʪʨʠʷ (C6H5O7Na3ʭ5,5 H2O) ʠ ʜʦʚʦʜʷ ʨʅ ʜʦ 5,4 1 ʄ NaOH. 

ɿʘʪʝʤ ʢ ʧʦʣʫʯʝʥʥʦʤʫ ʙʫʬʝʨʫ ʧʨʠʙʘʚʣʷʣʠ 1 ʛ ʥʠʥʛʠʜʨʠʥʘ (çSigma-Aldrichè, 

ʉʐɸ) ʠ 240 ʤʣ ʛʣʠʮʝʨʠʥʘ (çɸʢʨʠʭʠʤè, ʈʌ).  

     ʂ 0,2 ʤʣ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʦʙʨʘʟʮʘ ʧʨʠʣʠʚʘʣʠ 3,8 ʤʣ ʧʦʣʫʯʝʥʥʦʛʦ 

ʥʠʥʛʠʜʨʠʥʦʚʦʛʦ ʨʝʘʢʪʠʚʘ, ʥʘʛʨʝʚʘʷ ʩʤʝʩʴ ʧʨʠ 1000ʉ ʚ ʪʝʯʝʥʠʝ 15 ʤʠʥ. ʇʦʩʣʝ 

ʦʭʣʘʞʜʝʥʠʷ ʜʦ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠʟʤʝʨʷʣʠ ʦʧʪʠʯʝʩʢʫʶ ʧʣʦʪʥʦʩʪʴ 

ʨʘʩʪʚʦʨʦʚ ʧʨʠ 570 ʠ 440 ʥʤ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ çShimadzu MPS ï 2000è 

(ʗʧʦʥʠʷ). ʂʦʥʪʨʦʣʝʤ ʩʣʫʞʠʣ ʦʙʨʘʟʝʮ, ʩʦʜʝʨʞʘʱʠʡ ʚʤʝʩʪʦ ʠʩʩʣʝʜʫʝʤʦʛʦ 

ʨʘʩʪʚʦʨʘ 0,2 ʤʣ H2O. ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʢʘʣʠʙʨʦʚʦʯʥʦʡ ʢʨʠʚʦʡ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʨʘʩʪʚʦʨʳ ʣʝʡʮʠʥʘ ʠ ʧʨʦʣʠʥʘ (ɸʆ çɺʝʢʪʦʥè, ʈʌ) ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʪ 0,1 ʜʦ 2 

ʤʄ. 

 

2.12. ʆʧʨʝʜʝʣʝʥʠʝ ʩʘʭʘʨʦʚ ʘʥʪʨʦʥʦʚʳʤ ʤʝʪʦʜʦʤ 

     ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʩʘʭʘʨʦʚ ʚ ʬʠʣʴʪʨʘʪʘʭ ʠʣʠ ʩʫʧʝʨʥʘʪʘʥʪʘʭ ʧʦʩʣʝ 

ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʷ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʘʥʪʨʦʥʦʚʦʛʦ ʨʝʘʢʪʠʚʘ [32]. ʄʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʛʠʜʨʦʣʠʟʝ ʩʣʦʞʥʳʭ ʫʛʣʝʚʦʜʦʚ 

ʜʦ ʤʦʥʦʩʘʭʘʨʦʚ ʚ ʩʠʣʴʥʦʢʠʩʣʦʡ ʩʨʝʜʝ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʠʭ ʜʝʛʠʜʨʘʪʘʮʠʝʡ ʠ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʛʠʜʨʦʢʩʠʤʝʪʠʣʬʫʨʬʫʨʦʣʘ, ʦʙʨʘʟʫʶʱʝʛʦ ʧʨʠ ʨʝʘʢʮʠʠ ʩ 

ʘʥʪʨʦʥʦʤ ʢʦʤʧʣʝʢʩʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʩʠʥʝʚʘʪʦ-ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ.  ɼʣʷ 

ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʘʥʪʨʦʥʦʚʦʛʦ ʨʝʘʢʪʠʚʘ 0,2 ʛ ʘʥʪʨʦʥʘ (çʀʥʪʝʨʭʠʤè, ʈʌ) 

ʨʘʩʪʚʦʨʷʣʠ ʚ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʡ ʩʝʨʥʦʡ ʢʠʩʣʦʪʝ ʠ ʜʦʚʦʜʠʣʠ ʦʙʲʝʤ ʜʦ 100 

ʤʣ. 

     ʂ ʧʨʦʙʠʨʢʝ ʩ 1,0 ʤʣ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʘʩʪʚʦʨʘ, ʦʭʣʘʞʜʝʥʥʦʡ ʥʘ ʙʘʥʝ ʩʦ 

ʣʴʜʦʤ, ʤʝʜʣʝʥʥʦ ʧʨʠʣʠʚʘʣʠ 2 ʤʣ ʘʥʪʨʦʥʦʚʦʛʦ ʨʝʘʢʪʠʚʘ, ʧʝʨʝʤʝʰʠʚʘʣʠ ʠ 

ʥʘʛʨʝʚʘʣʠ ʥʘ ʢʠʧʷʱʝʡ ʚʦʜʷʥʦʡ ʙʘʥʝ ʚ ʪʝʯʝʥʠʝ 15 ʤʠʥ. ʇʦʩʣʝ ʦʭʣʘʞʜʝʥʠʷ ʜʦ 

ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠʟʤʝʨʷʣʠ ʦʧʪʠʯʝʩʢʫʶ ʧʣʦʪʥʦʩʪʴ ʨʘʩʪʚʦʨʦʚ ʧʨʠ 625 

ʥʤ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ çShimadzu MPS ï 2000è (ʗʧʦʥʠʷ). ʂʦʥʪʨʦʣʝʤ 

ʩʣʫʞʠʣ ʦʙʨʘʟʝʮ, ʩʦʜʝʨʞʘʱʠʡ ʚʤʝʩʪʦ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʘʩʪʚʦʨʘ 1,0 ʤʣ H2O. ɼʣʷ 
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ʧʦʩʪʨʦʝʥʠʷ ʢʘʣʠʙʨʦʚʦʯʥʦʡ ʢʨʠʚʦʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʘʩʪʚʦʨʳ ʛʣʶʢʦʟʳ (ɸʆ 

çɺʝʢʪʦʥè, ʈʌ) ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʪ 0,01 ʜʦ 0,05 ʤʛ/ʤʣ. 

 

2.13. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ 

     ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʦʜʠʣʠ ʥʘ ʧʝʨʩʦʥʘʣʴʥʦʤ 

ʢʦʤʧʴʶʪʝʨʝ ʩ ʧʦʤʦʱʴʶ ʧʘʢʝʪʘ ʧʨʦʛʨʘʤʤ Microsoft Office Excel 2010. ʂʘʞʜʦʝ 

ʠʩʧʳʪʘʥʠʝ ʚʳʧʦʣʥʷʣʠ 10-12 ʨʘʟ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʠ 3-5 ʨʘʟ ʚ ʜʨʫʛʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʷʣʠ 

ʚ ʚʠʜʝ ʍÑ♬, ʛʜʝ ʍ ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ; ♬ ï ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ 

ʚʳʙʦʨʦʯʥʦʛʦ ʩʨʝʜʥʝʛʦ. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʚʳʙʦʨʢʘʤʠ 

ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʢʨʠʪʝʨʠʶ ʉʪʲʶʜʝʥʪʘ. ʈʘʟʣʠʯʠʷ ʤʝʞʜʫ ʚʳʙʦʨʢʘʤʠ ʩʯʠʪʘʣʠ 

ʟʥʘʯʠʤʳʤʠ ʧʨʠ pÒ0,05. 
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ʈɽɿʋʃʔʊɸʊʓ ʀ ʆɹʉʋɾɼɽʅʀɽ 

ɻʃɸɺɸ 3. ʆʊɹʆʈ ʄʀʂʈʆʄʀʎɽʊʆɺ-ʇʈʆɼʋʎɽʅʊʆɺ 

ʂʆʃʃɸɻɽʅʆʃʀʊʀʏɽʉʂʀʍ ʇʈʆʊɽɸɿ 

3.1. ʆʮʝʥʢʘ ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʤʠʢʨʦʤʠʮʝʪʦʚ ʧʨʠ 

ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʥʘ ʩʨʝʜʘʭ ʩ ʢʦʣʣʘʛʝʥʦʤ. 

     ʉʢʨʠʥʠʥʛ ʠ ʚʳʷʚʣʝʥʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʩ ʚʳʩʦʢʠʤ ʚʳʭʦʜʦʤ 

ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʠʭ ʬʝʨʤʝʥʪʦʚ, ʨʘʟʨʘʙʦʪʢʘ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʢʦʤʧʦʥʝʥʪʦʚ 

ʩʨʝʜʳ ʠ ʫʩʣʦʚʠʡ ʬʝʨʤʝʥʪʘʮʠʠ ʜʣʷ ʠʭ ʧʦʣʫʯʝʥʠʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʙʠʦʪʝʭʥʦʣʦʛʠʠ [91, 92, 240, 327]. ɼʣʷ 

ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʜʫʮʝʥʪʦʚ 

ʢʦʣʣʘʛʝʥʘʟ ʨʘʟʨʘʙʦʪʘʥʳ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ. ʂʘʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʘʢʪʠʚʥʦʩʪʠ 

ʢʦʣʣʘʛʝʥʘʟʳ ʧʨʦʚʦʜʷʪ ʩ ʧʦʤʦʱʴʶ ʪʝʩʪʘ ʥʘ ʛʠʜʨʦʣʠʟ ʞʝʣʘʪʠʥʘ ʠʣʠ ʢʦʣʣʘʛʝʥʘ, 

ʢʦʪʦʨʳʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʨʘʟʣʠʯʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ [92, 116, 240]. 

ʇʨʦʜʫʮʝʥʪʳ ʢʦʣʣʘʛʝʥʘʟʳ ʤʦʛʫʪ ʙʳʪʴ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ ʥʘ ʵʪʠʭ ʩʨʝʜʘʭ ʠ ʟʦʥ ʣʠʟʠʩʘ ʙʝʣʢʘ. ʂʦʣʠʯʝʩʪʚʝʥʥʫʶ 

ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʦʧʨʝʜʝʣʷʁ ʪ ʩ ʧʦʤʦʱʴʶ 

ʪʦʛʦ ʞʝ ʤʝʪʦʜʘ, ʫʯʠʪʳʚʘʝʪʩʷ ʦʪʥʦʰʝʥʠʝ ʟʦʥʳ ʛʠʜʨʦʣʠʟʘ ʢ ʜʠʘʤʝʪʨʫ ʢʦʣʦʥʠʠ 

[92]. ɺ ʥʘʰʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʜʣʷ ʩʢʨʠʥʠʥʛʘ ʢʦʣʣʝʢʮʠʦʥʥʳʭ ʰʪʘʤʤʦʚ 

ʤʠʢʨʦʤʠʮʝʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʧʦʚʝʨʭʥʦʩʪʥʦʝ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʥʘ 

ʘʛʘʨʠʟʦʚʘʥʥʳʭ ʩʨʝʜʘʭ ʏʘʧʝʢʘ-ɼʦʢʩʘ ʩ ʟʘʤʝʥʦʡ ʩʘʭʘʨʦʟʳ ʥʘ ʢʦʣʣʘʛʝʥ (ʨʠʩ. 6) 

 

ʈʠʩ. 6. ʂʦʣʦʥʠʠ ʠ ʟʦʥʳ ʣʠʟʠʩʘ ʢʦʣʣʘʛʝʥʘ ʧʨʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ 

ʤʠʢʨʦʤʠʮʝʪʦʚ ʥʘ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʩʨʝʜʝ, 6 ʩʫʪʢʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ. ʉʣʝʚʘ 

ï ʥʘʧʨʘʚʦ: A. repens F 7, A. ruber F 4, P. decumbens F 2, P. chrysogenum F 53 
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     ɹʦʣʴʰʠʥʩʪʚʦ ʠʟʫʯʝʥʥʳʭ ʤʠʢʨʦʤʠʮʝʪʦʚ ʨʦʩʣʠ ʥʘ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʩʨʝʜʘʭ ʠ ʦʙʨʘʟʦʚʳʚʘʣʠ ʟʦʥʳ ʣʠʟʠʩʘ. ʇʨʠ ʵʪʦʤ ʚ ʧʨʦʮʝʩʩʝ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ 

ʧʨʦʠʩʭʦʜʠʣʦ ʫʚʝʣʠʯʝʥʠʝ, ʢʘʢ ʩʘʤʠʭ ʢʦʣʦʥʠʡ, ʪʘʢ ʠ ʟʦʥ ʣʠʟʠʩʘ (ʨʠʩ.7).  

 

ʈʠʩ 7. ʂʦʣʦʥʠʠ ʠ ʟʦʥʳ ʣʠʟʠʩʘ ʢʦʣʣʘʛʝʥʘ  ʤʠʢʨʦʤʠʮʝʪʘʤʠ ʧʨʠ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʥʘ ʩʨʝʜʝ ʩ ʢʦʣʣʘʛʝʥʦʤ (ʩʣʝʚʘ ï ʥʘʧʨʘʚʦ): A. mangini F 30, A. 

sydowii F 25 (4, 6, 7 ʩʫʪ.), Cl. cladosporoides F 35 (ʚʚʝʨʭʫ ï 4, ʚʥʠʟʫ - 7 ʩʫʪ.) 

     ʆʜʥʘʢʦ ʥʝ ʚʩʝ ʢʫʣʴʪʫʨʳ ʦʙʣʘʜʘʣʠ ʦʜʠʥʘʢʦʚʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʜʣʷ 

ʘʜʘʧʪʘʮʠʠ ʢ ʨʦʩʪʫ ʥʘ ʩʨʝʜʘʭ ʩ ʟʘʤʝʥʦʡ ʣʝʛʢʦ ʫʪʠʣʠʟʠʨʫʝʤʦʛʦ ʫʛʣʝʚʦʜʘ ʥʘ 

ʬʠʙʨʠʣʣʷʨʥʳʡ, ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʡ ʙʝʣʦʢ (ʢʦʣʣʘʛʝʥ). ʊʘʢ, ʥʘ ʨʠʩʫʥʢʝ 8 

ʚʠʜʥʦ, ʯʪʦ ʤʠʢʨʦʤʠʮʝʪ Penicillium vitale F 60 ʦʙʨʘʟʦʚʳʚʘʣ ʦʯʝʥʴ ʥʝʙʦʣʴʰʠʝ 

ʢʦʣʦʥʠʠ ʥʘ ʩʨʝʜʝ ʩ ʢʦʣʣʘʛʝʥʦʤ. ʂʨʦʤʝ ʪʦʛʦ, ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʦʪʩʫʪʩʪʚʠʝ ʟʦʥ 

ʣʠʟʠʩʘ. 

 

                       4 ʩʫʪʢʠ                 6 ʩʫʪʢʠ                  4 ʩʫʪʢʠ                6 ʩʫʪʢʠ 

ʈʠʩ. 8. ʂʦʣʦʥʠʠ ʠ ʟʦʥʳ ʣʠʟʠʩʘ ʢʦʣʣʘʛʝʥʘ P. martensii F 47,63, P. roqueforti F 

42 ʠ P. vitale F 60 ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ 
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     ɼʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʢʫʣʴʪʫʨ 

ʨʘʩʩʯʠʪʳʚʘʣʠ ʩʢʦʨʦʩʪʠ ʨʘʜʠʘʣʴʥʦʛʦ ʨʦʩʪʘ ʠ ʠʥʜʝʢʩʳ ʣʠʟʠʩʘ ʤʠʢʨʦʤʠʮʝʪʦʚ 

ʧʨʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʥʘ ʩʨʝʜʘʭ ʩ ʧʦʣʥʦʡ ʟʘʤʝʥʦʡ ʩʘʭʘʨʦʟʳ ʥʘ ʢʦʣʣʘʛʝʥ (ʨʠʩ. 

9 ʠ 10). ʉʢʦʨʦʩʪʠ ʨʦʩʪʘ ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʪʴ ʩʧʦʩʦʙʥʦʩʪʴ ʢʫʣʴʪʫʨ 

ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʧʝʨʝʭʦʜʫ ʩʦ ʩʪʘʥʜʘʨʪʥʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ, ʙʦʛʘʪʦʡ 

ʫʛʣʝʚʦʜʘʤʠ, ʥʘ ʤʝʥʝʝ ʜʦʩʪʫʧʥʳʡ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʫʙʩʪʨʘʪ [240]. ʄʦʞʥʦ 

ʚʠʜʝʪʴ, ʯʪʦ ʫʢʘʟʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʟʣʠʯʘʝʪʩʷ ʫ ʦʪʜʝʣʴʥʳʭ 

ʚʠʜʦʚ. ʅʘʧʨʠʤʝʨ, P. purpurescens F 18 ʥʘʯʠʥʘʣ ʦʙʨʘʟʦʚʳʚʘʪʴ ʢʦʣʦʥʠʠ ʪʦʣʴʢʦ 

ʥʘ 5 ʩʫʪʢʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ. 

 

ʈʠʩ. 9. ʉʢʦʨʦʩʪʠ ʨʘʜʠʘʣʴʥʦʛʦ ʨʦʩʪʘ ʤʠʢʨʦʤʠʮʝʪʦʚ ʧʨʠ ʧʦʚʝʨʭʥʦʩʪʥʦʤ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʥʘ ʩʨʝʜʝ ʏʘʧʝʢʘ-ɼʦʢʩʘ ʩ ʟʘʤʝʥʦʡ ʩʘʭʘʨʦʟʳ ʥʘ ʢʦʣʣʘʛʝʥ 

     ɽʱʝ ʦʜʥʠʤ ʚʘʞʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʜʣʷ ʦʮʝʥʢʠ ʛʠʜʨʦʣʠʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʷʚʣʷʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝ ʨʘʟʤʝʨʘ ʢʦʣʦʥʠʡ ʠ ʟʦʥ ʣʠʟʠʩʘ. ʕʪʦʪ 

ʧʦʢʘʟʘʪʝʣʴ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ-ʨʘʟʥʦʤʫ [92]. ʄʳ ʨʘʩʩʯʠʪʳʚʘʣʠ ʠʥʜʝʢʩ ʣʠʟʠʩʘ 

ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʧʣʦʱʘʜʠ ʟʦʥʳ ʣʠʟʠʩʘ ʢ ʧʣʦʱʘʜʠ ʢʦʣʦʥʠʠ, ʪʘʢ ʢʘʢ ʧʣʦʱʘʜʴ 

ʢʦʣʦʥʠʠ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʙʠʦʤʘʩʩʝ, ʘ ʧʣʦʱʘʜʴ ʟʦʥʳ ʣʠʟʠʩʘ ï ʢʦʣʠʯʝʩʪʚʫ 

ʩʝʢʨʝʪʠʨʦʚʘʥʥʳʭ ʧʨʦʪʝʠʥʘʟ [66]. ʅʘ ʨʠʩʫʥʢʝ 10 ʚʠʜʥʦ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ 

ʰʪʘʤʤʳ ʛʨʠʙʦʚ ʦʙʣʘʜʘʶʪ ʥʝʙʦʣʴʰʠʤʠ ʠʥʜʝʢʩʘʤʠ ʣʠʟʠʩʘ, ʪʘʢ ʢʘʢ ʥʝ 

ʦʙʨʘʟʫʶʪ ʠʣʠ ʦʙʨʘʟʫʶʪ ʦʯʝʥʴ ʥʝʙʦʣʴʰʠʝ ʟʦʥʳ ʣʠʟʠʩʘ. 
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ʈʠʩ. 10. ʀʥʜʝʢʩʳ ʣʠʟʠʩʘ ʢʦʣʣʘʛʝʥʘ ʤʠʢʨʦʤʠʮʝʪʘʤʠ ʧʨʠ ʧʦʚʝʨʭʥʦʩʪʥʦʤ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʥʘ ʩʨʝʜʝ ʏʘʧʝʢʘ-ɼʦʢʩʘ ʩ ʟʘʤʝʥʦʡ ʩʘʭʘʨʦʟʳ ʥʘ ʢʦʣʣʘʛʝʥ 

     ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʯʘʩʪʴ ʢʫʣʴʪʫʨ ʙʳʣʘ ʚʳʚʝʜʝʥʘ 

ʠʟ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʪʘʢ ʢʘʢ ʫ ʥʠʭ ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʥʠʟʢʠʝ ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ ʠ 

ʠʥʜʝʢʩʳ ʣʠʟʠʩʘ: Monilia implicata F 15, P. brevicompactum F 37, 49; P. 

purpurescens F 18, P. vitale F 60. ɼʣʷ ʦʩʪʘʣʴʥʳʭ ʢʫʣʴʪʫʨ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ 

ʩʨʝʜʥʠʝ ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ ʠ ʠʥʜʝʢʩʳ ʣʠʟʠʩʘ ʢʦʣʣʘʛʝʥʘ (ʨʠʩ. 11 ʠ 13). 

 

ʈʠʩ. 11. ʉʨʝʜʥʠʝ ʟʘ ʚʨʝʤʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ (ʉʈ, ʤʤ/ʩʫʪʢʠ) ʠ 

ʠʥʜʝʢʩʳ ʣʠʟʠʩʘ ʢʦʣʣʘʛʝʥʘ (ʀʃ) ʤʠʢʨʦʤʠʮʝʪʦʚ ʨʘʟʥʳʭ ʨʦʜʦʚ 

     ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʩʦʦʪʥʦʰʝʥʠʷ 

ʠʥʜʝʢʩʦʚ ʣʠʟʠʩʘ ʠ ʩʢʦʨʦʩʪʝʡ ʨʦʩʪʘ ʤʠʢʨʦʤʠʮʝʪʦʚ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʨʦʜʘʤ: 
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Aspergillus, Beauveria, Botrytis, Cladosporium, Paecilomyces, Phialophora, 

ʢʦʪʦʨʳʡ ʚʳʷʚʠʣ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʢʦʨʨʝʣʷʮʠʦʥʥʫʶ ʩʚʷʟʴ ʤʝʞʜʫ ʫʢʘʟʘʥʥʳʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ (ʨʠʩ. 12). ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʦʙʘ ʧʦʢʘʟʘʪʝʣʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪ 

ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʤʠʢʨʦʤʠʮʝʪʦʚ, ʧʨʠ ʠʭ 

ʦʪʙʦʨʝ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʛʣʫʙʠʥʥʦʛʦ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʢʫʣʴʪʫʨʳ ʩ ʚʳʩʦʢʠʤʠ ʠʥʜʝʢʩʘʤʠ ʣʠʟʠʩʘ ʠ/ʠʣʠ ʩʢʦʨʦʩʪʷʤʠ ʨʦʩʪʘ (ʪʘʙʣ. 5). 

ʆʜʠʥ ʤʠʢʨʦʤʠʮʝʪ - B. terrestris F 38 ʙʳʣ ʚʳʙʨʘʥ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʦʙʣʘʜʘʣ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ ʨʦʩʪʘ ʠ ʠʥʜʝʢʩʦʤ ʣʠʟʠʩʘ. 

 

ʈʠʩ. 12. ʃʠʥʝʡʥʘʷ ʨʝʛʨʝʩʩʠʷ, ʧʦʢʘʟʳʚʘʶʱʘʷ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʩʢʦʨʦʩʪʴʶ 

ʨʦʩʪʘ ʠ ʠʥʜʝʢʩʦʤ ʣʠʟʠʩʘ ʢʦʣʣʘʛʝʥʘ ʫ ʤʠʢʨʦʤʠʮʝʪʦʚ (r ï ʢʦʵʬʬʠʮʠʝʥʪ 

ʢʦʨʨʝʣʷʮʠʠ) 

ʊʘʙʣʠʮʘ 5. ʉʢʦʨʦʩʪʠ ʨʦʩʪʘ ʠ ʠʥʜʝʢʩʳ ʣʠʟʠʩʦʚ ʤʠʢʨʦʤʠʮʝʪʦʚ ʨʘʟʥʳʭ ʨʦʜʦʚ, 

ʦʪʦʙʨʘʥʥʳʭ ʜʣʷ ʛʣʫʙʠʥʥʦʛʦ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ  

ʄʠʢʨʦʤʠʮʝʪ ʉʢʦʨʦʩʪʴ ʨʦʩʪʘ, ʤʤ/cʫʪ ʀʥʜʝʢʩ ʣʠʟʠʩʘ 

A.flavus F 52 3,96Ñ0,25 2,97Ñ0,20 

A.fumigatus F 22 5,55Ñ0,43 1,35Ñ0,11 

A.mangini F 30 4,82Ñ0,37 1,55Ñ0,11 

A.repens F 5 2,51Ñ0,19 5,38Ñ0,46 

A.repens F 6 2,10Ñ0,17 6,80Ñ0,57 

A.repens F 31 2,38Ñ0,17 6,26Ñ0,55 

A.sydowii F 25 2,86Ñ0,19 5,18Ñ0,44 

A.versicolor F 20 1,83Ñ0,16 5,37Ñ0,45 

A.versicolor F 26 1,71Ñ0,15 5,08Ñ0,40 

B. terrestris F 38 3,70Ñ0,26 4,10Ñ0,35 

Cl. herbarum F 33 4,09Ñ0,37 2,52Ñ0,19 

Cl. herbarum F 57 4,03Ñ9,33 1,90Ñ0,11 
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ʈʠʩ. 13. ʉʨʝʜʥʠʝ ʟʘ ʚʨʝʤʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ (ʉʈ, ʤʤ/ʩʫʪʢʠ) ʠ 

ʠʥʜʝʢʩʳ ʣʠʟʠʩʘ ʢʦʣʣʘʛʝʥʘ (ʀʃ) ʤʠʢʨʦʤʠʮʝʪʦʚ ʨʦʜʘ Penicillium 

     ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʙʳʣ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ 

ʩʦʦʪʥʦʰʝʥʠʷ ʠʥʜʝʢʩʦʚ ʣʠʟʠʩʘ ʠ ʩʢʦʨʦʩʪʝʡ ʨʦʩʪʘ ʤʠʢʨʦʤʠʮʝʪʦʚ ʨʦʜʘ 

Penicillium, ʢʦʪʦʨʳʡ ʚʳʷʚʠʣ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʢʦʨʨʝʣʷʮʠʦʥʥʫʶ ʩʚʷʟʴ ʤʝʜʫ 

ʫʢʘʟʘʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ (ʨʠʩ. 14). ɺ ʩʚʷʟʠ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʥʦʛʦ 

ʘʥʘʣʠʟʘ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʛʣʫʙʠʥʥʦʛʦ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʚʳʙʨʘʥʳ ʢʫʣʴʪʫʨʳ ʩ 

ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʠʥʜʝʢʩʘʤʠ ʣʠʟʠʩʘ ʠ/ʠʣʠ ʩʢʦʨʦʩʪʷʤʠ ʨʦʩʪʘ (ʪʘʙʣ. 6). ʇʨʠ 

ʵʪʦʤ ʫ ʜʚʫʭ ʢʫʣʴʪʫʨ P. casei ʠ P. decumbens ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʚʳʩʦʢʠʤʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʙʘ ʧʦʢʘʟʘʪʝʣʷ. 

Ñ  

ʈʠʩ. 14. ʃʠʥʝʡʥʘʷ ʨʝʛʨʝʩʩʠʷ, ʧʦʢʘʟʳʚʘʶʱʘʷ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʩʢʦʨʦʩʪʴʶ 

ʨʦʩʪʘ ʠ ʠʥʜʝʢʩʦʤ ʣʠʟʠʩʘ ʢʦʣʣʘʛʝʥʘ ʫ ʤʠʢʨʦʤʠʮʝʪʦʚ ʨʦʜʘ Penicillium (r ï 

ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ) 
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ʊʘʙʣʠʮʘ 6. ʉʢʦʨʦʩʪʠ ʨʦʩʪʘ ʠ ʠʥʜʝʢʩʳ ʣʠʟʠʩʦʚ ʤʠʢʨʦʤʠʮʝʪʦʚ ʨʦʜʘ 

Penicillium, ʦʪʦʙʨʘʥʥʳʭ ʜʣʷ ʛʣʫʙʠʥʥʦʛʦ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ 

ʄʠʢʨʦʤʠʮʝʪ ʉʢʦʨʦʩʪʴ ʨʦʩʪʘ, ʤʤ/cʫʪ ʀʥʜʝʢʩ ʣʠʟʠʩʘ 

P. casei F 19 4,56Ñ0,38 4,54Ñ0,39 

P. chrysogenum F 41 2,19Ñ0,19 6,85Ñ0,51 

P. chrysogenum F 53 4,61Ñ0,34 2,11Ñ0,19 

P. decumbens  F 2 1,89Ñ0,17 4,98Ñ0,38 

P. hirsutum F 29 4,24Ñ0,30 2,34Ñ0,20 

P. italicum F 17 3,40Ñ0,25 5,06Ñ0,43 

P. martensii F 63 4,87Ñ0,33 2,18Ñ0,18 

P. purpurogenum F 27 5,97Ñ0,41 1,20Ñ0,09 

3.2. ɺʳʙʦʨ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʢʫʣʴʪʫʨ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ ʧʨʠ 

ʧʦʛʨʫʞʝʥʥʦʤ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ 

     ʆʪʦʙʨʘʥʥʳʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʥʘ ʩʨʝʜʘʭ ʩ 

ʢʦʣʣʘʛʝʥʦʤ ʤʠʮʝʣʠʘʣʴʥʳʝ ʛʨʠʙʳ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʧʠʣʦʪʥʦʛʦ ʛʣʫʙʠʥʥʦʛʦ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʧʨʠ ʫʩʣʦʚʠʷʭ, ʨʘʥʝ ʦʧʠʩʘʥʥʳʭ ʚ 

ʣʠʪʝʨʘʪʫʨʝ [56]: ʧʦʩʝʚʥʦʡ ʤʘʪʝʨʠʘʣ ï ʩʫʩʧʝʥʟʠʷ ʩʧʦʨ 7-ʤʠ ʩʫʪʦʯʥʳʭ ʢʫʣʴʪʫʨ 

(108 ʩʧʦʨ ʥʘ 100 ʤʣ ʩʨʝʜʳ). ʂʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʪʝʯʝʥʠʝ 7 ʩʫʪʦʢ 

ʚ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ, ʩʦʜʝʨʞʘʱʝʡ ʩʦʣʝʚʦʡ ʬʦʥ ʩʨʝʜʳ ʏʘʧʝʢʘ-ɼʦʢʩʘ ʩ 0,5% 

ʩʘʭʘʨʦʟʳ ʠ 1,5% ʢʦʣʣʘʛʝʥʘ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚʩʝ ʦʪʦʙʨʘʥʥʳʝ ʢʫʣʴʪʫʨʳ 

ʩʝʢʨʝʪʠʨʦʚʘʣʠ ʚʥʝʢʣʝʪʦʯʥʳʝ ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʠʝ ʧʨʦʪʝʘʟʳ. ʆʜʥʘʢʦ 

ʦʧʨʝʜʝʣʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʦʚ ʚr ʷʚʠʣʦ 5 ʰʪʘʤʤʦʚ, 

ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʢʦʪʦʨʳʭ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʣʘ 

ʘʥʘʣʦʛʠʯʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʜʨʫʛʠʭ ʢʫʣʴʪʫʨ (ʪʘʙʣ. 7): A. fumigatus, A. sidowii, 

Botritis terrestris, Cl. herbarum F 33 ʠ 57. 

     ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʋʂɸ ʝʱʝ ʜʚʫʭ ʰʪʘʤʤʦʚ P. chrysogenum F 41 ʠ F 53 

ʙʳʣʘ ʩʨʘʚʥʠʤʘ ʩ ʘʥʘʣʦʛʠʯʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʦʜʥʦʡ ʠʟ ʦʪʦʙʨʘʥʥʳʭ ʢʫʣʴʪʫʨ ï 

Cl. herbarum F 33, ʦʜʥʘʢʦ ʢʦʥʮʝʥʪʨʘʮʠʷ ʙʝʣʢʘ ʚ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ 

ʙʳʣʘ ʢʨʘʡʥʝ ʥʠʟʢʦʡ (0,75-0,76 ʤʛ/ʤʣ), ʯʪʦ ʠʩʢʣʶʯʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʠʭ 

ʤʠʢʨʦʤʠʮʝʪʦʚ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʜʫʮʝʥʪʦʚ. 
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ʊʘʙʣʠʮʘ 7. ɸʢʪʠʚʥʦʩʪʴ ʚʥʝʢʣʝʪʦʯʥʳʭ ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʠʭ ʧʨʦʪʝʘʟ ʧʨʠ 

ʛʣʫʙʠʥʥʦʤ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʦʪʦʙʨʘʥʥʳʭ ʤʠʢʨʦʤʠʮʝʪʦʚ 

ʄʠʢʨʦʤʠʮʝʪ ʂʃɸ, ɽ/ʤʣ ʋʂɸ, ɽ/ʤʛ 

A. flavus F 52 0,74Ñ0,08 0,15Ñ0,02 

A. fumigatus F 22 136,1Ñ12,1 20,6Ñ1,7 

A.mangini F 30 0,57Ñ0,06 0,11Ñ0,01 

A. repens F 5 0,79Ñ0,07 0,13Ñ0,01 

A. repens F 6 0,62Ñ0,07 0,13Ñ0,01 

A. repens F 31 0,23Ñ0,02 0,03Ñ0,01 

A. sydowii F 25 85,8Ñ6,7 11,4Ñ1,7 

A. versicolor F 20 1,08Ñ0,09 0,12Ñ0,01 

A. versicolor F 26 0,91Ñ0,08 0,11Ñ0,01 

B. terrestris F 38 89,4Ñ8,3 12,7Ñ1,3 

Cl. herbarum F 33 24,2Ñ3,3 1,3Ñ1,7 

Cl. herbarum F 57 50,8Ñ5,0 3,0Ñ0,2 

P. casei F 19 0,59Ñ0,07 0,09Ñ0,01 

P. chrysogenum F 41 0,99Ñ0,09 1,31Ñ0,12 

P. chrysogenum F 53 1,03Ñ0,09 1,37Ñ0,12 

P. decumbens F 2 0,33Ñ0,03 0,08Ñ0,01 

P. hirsutum F 29 0,61Ñ0,06 0,09Ñ0,01 

P. italicum F 17 0,39Ñ0,04 0,03Ñ0,01 

P. martensii F 63 0,47Ñ0,04 0,11Ñ0,01 

P. purpurogenum F 27 0,15Ñ0,01 0,01Ñ0,014 

3.3. ʀʟʫʯʝʥʠʝ ʩʝʢʨʝʮʠʠ ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʠʭ ʠ ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʠʭ ʬʝʨʤʝʥʪʦʚ 

ʧʨʠ ʛʣʫʙʠʥʥʦʤ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ 

     ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 5 ʰʪʘʤʤʦʚ ʤʠʮʝʣʠʘʣʴʥʳʭ ʛʨʠʙʦʚ 

ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ: A. fumigatus F 

22 (Fresen., 1836), A. sidowii F 25 (Thom and Church, 1926), B. terrestris F 38 (P. 

Micheli ex Pers., 1794), Cl. herbarum F 33, 57 ((Pers.) Link, 1816). ʇʨʠ ʵʪʦʤ 

https://ru.wikipedia.org/wiki/Fresen.
https://ru.wikipedia.org/wiki/Thom
https://ru.wikipedia.org/w/index.php?title=%D0%A7%D0%B5%D1%80%D1%87,_%D0%9C%D0%B0%D1%80%D0%B3%D0%B0%D1%80%D0%B5%D1%82_%D0%91%D1%80%D1%83%D0%BA%D1%81&action=edit&redlink=1
https://ru.m.wikipedia.org/wiki/Pers.
https://ru.m.wikipedia.org/wiki/%D0%9B%D0%B8%D0%BD%D0%BA,_%D0%93%D0%B5%D0%BD%D1%80%D0%B8%D1%85_%D0%A4%D1%80%D0%B8%D0%B4%D1%80%D0%B8%D1%85
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ʦʮʝʥʠʚʘʣʠ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: ʧʘʨʘʤʝʪʨʳ ʨʦʩʪʘ ʢʫʣʴʪʫʨʳ ʧʨʠ ʛʣʫʙʠʥʥʦʤ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ, ʫʪʠʣʠʟʘʮʠʷ ʩʘʭʘʨʦʚ ʠ ʩʠʥʪʝʟ ʙʝʣʢʦʚ ʚ ʢʫʣʴʪʫʨʘʣʴʥʫʶ 

ʞʠʜʢʦʩʪʴ, ʘʢʪʠʚʥʦʩʪʴ ʚʥʝʢʣʝʪʦʯʥʳʭ ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʠʭ ʠ 

ʢʦʣʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʠʭ ʬʝʨʤʝʥʪʦʚ. 

     ʉʢʦʨʦʩʪʴ ʨʦʩʪʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʰʪʘʤʤʘ, ʫʩʣʦʚʠʷʤʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ, ʧʨʠʨʦʜʦʡ 

ʫʪʠʣʠʟʠʨʫʝʤʦʛʦ ʫʛʣʝʚʦʜʥʦʛʦ ʩʫʙʩʪʨʘʪʘ ʠ ʝʛʦ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʚ ʩʨʝʜʝ. 

ʅʘʠʙʦʣʝʝ ʚʘʞʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʨʦʩʪʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʷʚʣʷʝʪʩʷ ʠʭ 

ʫʜʝʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ [64]. ʇʦʩʢʦʣʴʢʫ ʚ ʧʨʦʚʝʜʝʥʥʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ 

ʫʩʣʦʚʠʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʠ ʩʦʩʪʘʚ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʙʳʣʠ ʦʜʠʥʘʢʦʚʳ, 

ʦʪʣʠʯʠʷ ʚ ʨʦʩʪʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ. ʀʟ ʪʘʙʣʠʮʳ 8 ʤʦʞʥʦ ʚʠʜʝʪʴ, ʯʪʦ ʥʘʠʙʦʣʴʰʘʷ ʫʜʝʣʴʥʘʷ 

ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʫ ʤʠʢʨʦʤʠʮʝʪʘ A. fumigatus F 22. ʋ ʵʪʦʛʦ ʞʝ 

ʤʠʮʝʣʠʘʣʴʥʦʛʦ ʛʨʠʙʘ ʚ ʢʦʥʮʝ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʡ ʬʘʟʳ ʨʦʩʪʘ ʦʙʥʘʨʫʞʝʥʦ 

ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʙʠʦʤʘʩʩʳ. 

ʊʘʙʣʠʮʘ 8. ʇʘʨʘʤʝʪʨʳ ʨʦʩʪʘ ʤʠʢʨʦʤʠʮʝʪʦʚ ʧʨʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʥʘ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʩʨʝʜʝ 

ˉ 

ʰʪʘʤʤʘ 

ʂʦʣ-ʚʦ 

ʙʠʦʤʘʩʩʳ 

ʛ/ʣ 

ʋʜʝʣʴʥʘʷ 

ʩʢʦʨʦʩʪʴ 

ʨʦʩʪʘ, ʯ-1 

ɺʨʝʤʷ ʥʘʯʘʣʘ 

ʩʪʘʮʠʦʥʘʨʥʦʡ 

ʬʘʟʳ, ʯ 

F 22 30,0Ñ0,2 0,025Ñ0,002 144 

F 25 11,0Ñ0,1 0,013Ñ0,001 198 

F 38 10,0Ñ0,2 0,014Ñ0,001 168 

F 33 6,0Ñ0,1 0,012Ñ0,001 168 

F 57 9,2Ñ0,2 0,013Ñ0,001 168 

     ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟʫʯʘʣʦʩʴ ʠʟʤʝʥʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʩʘʭʘʨʦʟʳ ʠ ʙʝʣʢʘ ʚ ʬʠʣʴʪʨʘʪʘʭ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ ʤʠʢʨʦʤʠʮʝʪʦʚ (ʪʘʙʣ. 

9, 10). ʇʨʠ ʵʪʦʤ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ ʘʢʪʠʚʥʘʷ ʩʝʢʨʝʮʠʷ ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʠʭ ʠ 

ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʠʭ ʬʝʨʤʝʥʪʦʚ ʤʦʞʝʪ ʥʘʯʘʪʴʩʷ ʪʦʣʴʢʦ ʧʦʩʣʝ ʫʪʠʣʠʟʘʮʠʠ 

ʣʝʛʢʦ ʤʝʪʘʙʦʣʠʟʠʨʫʝʤʦʛʦ ʫʛʣʝʚʦʜʘ ï ʩʘʭʘʨʦʟʳ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʜʣʷ ʚʩʝʭ 
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ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʢʫʣʴʪʫʨ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʢ 3 ï 4 ʩʫʪʢʘʤ ʫʛʣʝʚʦʜ ʚ ʬʠʣʴʪʨʘʪʘʭ ʥʝ 

ʦʧʨʝʜʝʣʷʣʩʷ (ʪʘʙʣ. 9), ʠ ʩ ʵʪʦʛʦ ʤʦʤʝʥʪʘ ʥʘʙʣʶʜʘʣʘʩʴ ʘʢʪʠʚʥʦʝ ʥʘʢʦʧʣʝʥʠʝ 

ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʙʝʣʢʘ (ʪʘʙʣ. 10).  

ʊʘʙʣʠʮʘ 9. ʀʟʤʝʥʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʘʭʘʨʦʚ (ʤʛ/ʤʣ) ʚ ʧʨʦʮʝʩʩʝ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʤʠʢʨʦʤʠʮʝʪʦʚ 

ˉ ʰʪʘʤʤʘ ɺʨʝʤʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ, ʩʫʪʢʠ 

0 1 2 3 4 

F 22 4,9Ñ0,2 1,5Ñ0,2 0,7Ñ0,1 0 0 

F 25 5,0Ñ0,1 1,1Ñ0,1 0,3Ñ0,1 0 0 

F 38 5,1Ñ0,2 1,8Ñ0,2 1,0Ñ0,1 0,5Ñ0,1 0 

F 33 4,9Ñ0,2 1,7Ñ0,2 1,2Ñ0,2 0,6Ñ0,1 0 

F 57 5,0Ñ0,1 1,6Ñ0,1 0,7Ñ0,1 0 0 

 

ʊʘʙʣʠʮʘ 10. ʀʟʤʝʥʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʙʝʣʢʘ (ʤʛ/ʤʣ) ʚ ʧʨʦʮʝʩʩʝ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʤʠʢʨʦʤʠʮʝʪʦʚ 

ɺʨʝʤʷ, 

ʩʫʪʢʠ 

ˉ ʰʪʘʤʤʘ 

F 22 F 25 F 38 F 33  F 57 

0-2 0 0 0 0 0 

3 8,2Ñ0,3 9,6Ñ0,2 4,6Ñ0,1 12,8Ñ0,3 12,6Ñ0,3 

4 5,6Ñ0,1 7,6Ñ0,1 4,6Ñ0,1 11,2Ñ0,2 10,8Ñ0,1 

5 9,0Ñ0,2 6,2Ñ0,1 5,2Ñ0,1 13,6Ñ0,3 13,6Ñ0,3 

6 9,6Ñ0,2 7,2Ñ0,1 6,2Ñ0,2 9,2Ñ0,1 9,0Ñ0,1 

7 10,8Ñ0,2 8,2Ñ0,2 8,6Ñ0,2 14,4Ñ0,2 14,2Ñ0,2 

8 7,6Ñ0,2 6,2Ñ0,1 5,2Ñ0,1 16,0Ñ0,3 15,6Ñ0,2 

9 6,6Ñ0,1 7,6Ñ0,1 4,6Ñ0,1 17,4Ñ0,1 16,8Ñ0,1 

     ʅʘ ʚʩʝʭ ʵʪʘʧʘʭ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʤʠʥʠʤʘʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʙʝʣʢʘ ʚ 

ʬʠʣʴʪʨʘʪʘʭ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ ʦʪʤʝʯʘʣʘʩʴ ʫ B. terrestris F 38, ʘ 

ʤʘʢʩʠʤʘʣʴʥʘʷ - ʫ ʜʚʫʭ ʰʪʘʤʤʦʚ Cl. herbarum F 33, 57. ʋ ʜʚʫʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʘʩʧʝʨʛʠʣʣ ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʙʝʣʢʘ 
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ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ Cladosporium ʠ Botritis. ʋ A. fumigatus 

F 22 ʠ B. terrestris F 38 ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʘ ʚ 

ʬʠʣʴʪʨʘʪʘʭ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʥʘ 7 ʩʫʪʢʠ, ʪʦʛʜʘ ʢʘʢ ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʢʣʘʜʦʩʧʦʨʠʫʤ ʧʦʜʦʙʥʳʝ ʟʥʘʯʝʥʠʷ ʙʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʪʦʣʴʢʦ ʚ ʢʦʥʮʝ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ (9 ʩʫʪʢʠ), ʘ ʫ A. sydowii F 25 ï ʚ ʥʘʯʘʣʝ (3 ʩʫʪʢʠ).  

     ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʢʫʣʴʪʫʨ ʦʙʥʘʨʫʞʝʥʳ ʦʙʱʠʝ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʘ ʠʤʝʥʥʦ: ʥʘʯʘʣʦ ʩʝʢʨʝʮʠʠ ʚʥʝʢʣʝʪʦʯʥʳʭ ʙʝʣʢʦʚ ʧʦʩʣʝ 

ʫʪʠʣʠʟʘʮʠʠ ʩʘʭʘʨʦʚ ʠʟ ʧʠʪʘʪʝʣʴʥʦʡ ʞʠʜʢʦʩʪʠ. ʆʜʥʘʢʦ ʭʘʨʘʢʪʝʨ ʪʘʢʦʡ 

ʩʝʢʨʝʮʠʠ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʣʩʷ ʫ ʨʘʟʥʳʭ ʰʪʘʤʤʦʚ ʤʠʢʨʦʤʠʮʝʪʦʚ  ʄʦʞʥʦ 

ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʩʝʢʨʝʪʠʨʫʝʤʳʝ ʙʝʣʢʠ ʩʦʜʝʨʞʘʪ ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʠʝ ʠ 

ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʠʝ ʬʝʨʤʝʥʪʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʣʣʘʛʝʥʘ 

ʚ ʢʘʯʝʩʪʚʝ ʧʠʪʘʪʝʣʴʥʦʛʦ ʩʫʙʩʪʨʘʪʘ. ɼʣʷ ʧʨʦʚʝʨʢʠ ʵʪʦʛʦ ʧʨʝʜʧʦʣʦʞʝʥʠʷ 

ʧʨʦʚʦʜʠʣʘʩʴ ʠʟʫʯʝʥʠʝ ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʦʡ ʠ ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʧʷʪʠ ʦʪʦʙʨʘʥʥʳʭ ʢʫʣʴʪʫʨ ʤʠʮʝʣʠʘʣʴʥʳʭ ʛʨʠʙʦʚ. 

     ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʣʷ ʪʨʝʭ ʠʭ ʧʷʪʠ ʢʫʣʴʪʫʨ ʥʘ 

ʚʩʝʭ ʵʪʘʧʘʭ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʬʠʢʩʠʨʦʚʘʣʘʩʴ ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ 

(ʨʠʩ. 15). ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʣʠ ʜʚʘ ʰʪʘʤʤʘ ʨʦʜʘ Cladosporium, ʫ ʢʦʪʦʨʳʭ 

ʥʘ 3 ʩʫʪʢʠ ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʥʝ ʦʙʥʘʨʫʞʝʥʘ. ʄʘʢʩʠʤʘʣʴʥʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʥʘʙʣʶʜʘʣʘʩʴ ʫ A. fumigatus F 22, ʢʦʪʦʨʘʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ 

(pÒ0,05) ʧʨʝʚʳʰʘʣʘ ʘʥʘʣʦʛʠʯʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʫ ʜʨʫʛʠʭ ʢʫʣʴʪʫʨ. ʄʠʥʠʤʘʣʴʥʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʜʣʷ ʦʜʥʦʛʦ ʠʟ ʰʪʘʤʤʦʚ Cl. herbarum F 33 ʩ 

ʯʝʪʚʝʨʪʳʭ ʧʦ ʜʝʚʷʪʳʝ ʩʫʪʢʠ. 

     ɸʥʘʣʦʛʠʯʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʠ ʧʨʠ ʘʥʘʣʠʟʝ ʫʜʝʣʴʥʦʡ 

ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʛʨʠʙʦʚ (ʨʠʩ. 16). ʉ ʪʨʝʪʴʠʭ ʧʦ ʧʷʪʳʝ ʠ ʥʘ 

ʩʝʜʴʤʳʝ ʩʫʪʢʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʫʜʝʣʴʥʘʷ ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ A. 

fumigatus F 22 ʙʳʣʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ (pÒ0,05) ʚʳʰʝ, ʯʝʤ ʘʥʘʣʦʛʠʯʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʫ ʜʨʫʛʠʭ ʢʫʣʴʪʫʨ. ʅʘ ʰʝʩʪʳʝ, ʚʦʩʴʤʳʝ ʠ ʜʝʚʷʪʳʝ ʩʫʪʢʠ ʫʜʝʣʴʥʘʷ 

ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʘʩʧʝʨʛʠʣʣ ʠ B. terrestris ʦʪʣʠʯʘʣʘʩʴ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦ. ʅʘ ʚʩʝʭ ʵʪʘʧʘʭ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʤʠʥʠʤʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʫ ʜʚʫʭ ʰʪʘʤʤʦʚ ʨʦʜʘ Cladosporium. 
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ʈʠʩ. 15. ʀʟʤʝʥʝʥʠʝ ʦʙʱʝʡ ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ (ʇɽ/ʤʣ) ʚ 

ʬʠʣʴʪʨʘʪʘʭ ʧʨʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʤʠʢʨʦʤʠʮʝʪʦʚ 

 

 

ʈʠʩ. 16. ʀʟʤʝʥʝʥʠʝ ʫʜʝʣʴʥʦʡ ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ (ʇɽ/ʤʛ) ʚ 

ʬʠʣʴʪʨʘʪʘʭ ʧʨʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʤʠʢʨʦʤʠʮʝʪʦʚ 

     ʀʟ ʪʘʙʣʠʮʳ 11 ʤʦʞʥʦ ʚʠʜʝʪʴ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʘʷ ʦʙʱʘʷ ʠ ʫʜʝʣʴʥʘʷ 

ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʫ ʢʫʣʴʪʫʨʳ A. fumigatus F 22, 

ʢʦʪʦʨʳʝ ʬʠʢʩʠʨʦʚʘʣʘʩʴ ʥʘ ʨʘʥʥʠʭ ʩʨʦʢʘʭ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ: 3 ʠ 4 ʩʫʪʢʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɸʥʘʣʦʛʠʯʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʜʨʫʛʠʭ ʤʠʮʝʣʠʘʣʴʥʳʭ ʛʨʠʙʦʚ ʙʳʣʠ 

ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʠ ʥʘʙʣʶʜʘʣʠʩʴ ʥʘ ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʵʪʘʧʘʭ. 
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ʊʘʙʣʠʮʘ 11. ʄʘʢʩʠʤʘʣʴʥʘʷ ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ (ʇɽ) ʤʠʢʨʦʤʠʮʝʪʦʚ 

ʚ ʧʨʦʮʝʩʩʝ ʛʣʫʙʠʥʥʦʛʦ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ 

ˉ ʰʪʘʤʤʘ ʇɽ/ʤʣ ɺʨʝʤʷ, ʩʫʪʢʠ ʇɽ/ʤʛ ɺʨʝʤʷ, ʩʫʪʢʠ 

F 22 101Ñ9 3 15,2Ñ1,1 4 

F 25 38Ñ4 8 6,1Ñ0,7 8 

F 38 30Ñ3 6 7,0Ñ0,5 9 

F 33 18Ñ2 6 0,9Ñ0,1 8 

F 57 28Ñ3 7 2,8Ñ0,2 6 

     ʇʦʩʢʦʣʴʢʫ ʜʣʷ ʠʥʜʫʢʮʠʠ ʩʠʥʪʝʟʘ ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʠʭ ʬʝʨʤʝʥʪʦʚ ʚ 

ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʢʦʣʣʘʛʝʥ, ʤʦʞʥʦ ʙʳʣʦ 

ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʩʝʢʨʝʪʠʨʫʝʤʳʝ ʚ ʢʫʣʴʪʫʨʘʣʴʥʫʶ ʞʠʜʢʦʩʪʴ ʧʨʦʪʝʘʟʳ ʤʦʛʫʪ 

ʦʙʣʘʜʘʪʴ ʠ ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʠʤ ʵʬʬʝʢʪʦʤ. ɼʣʷ ʧʨʦʚʝʨʢʠ ʵʪʦʛʦ 

ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʚ ʬʠʣʴʪʨʘʪʘʭ ʢʫʣʴʪʫʨʘʣʴʥʦʡ  ʞʠʜʢʦʩʪʠ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʧʨʦʚʦʜʠʣʘʩʴ ʦʪʨʘʙʦʪʢʘ ʫʩʣʦʚʠʡ ʧʨʦʚʝʜʝʥʠʷ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʨʝʘʢʮʠʠ, ʪʘʢʠʭ 

ʢʘʢ ʚʨʝʤʷ ʛʠʜʨʦʣʠʟʘ (ʨʠʩ. 17) ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʠʥʢʫʙʘʮʠʠ (ʪʘʙʣ. 12). 

 

ʈʠʩ. 17. ɺʣʠʷʥʠʝ ʚʨʝʤʝʥʠ ʠʥʢʫʙʘʮʠʠ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʘʤʠʥʦʛʨʫʧʧ 

ʘʤʠʥʦʢʠʩʣʦʪ ʚ ʧʨʦʮʝʩʩʝ ʬʝʨʤʝʥʪʘʪʠʚʥʦʛʦ ʛʠʜʨʦʣʠʟʘ ʢʦʣʣʘʛʝʥʘ ʧʨʠ 370ʉ 

     ʄʦʞʥʦ ʚʠʜʝʪʴ, ʯʪʦ ʚ ʪʝʯʝʥʠʝ 4-5 ʯʘʩʦʚ ʧʨʦʚʝʜʝʥʠʷ ʨʝʘʢʮʠʠ ʥʘʙʣʶʜʘʝʪʩʷ 

ʣʠʥʝʡʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʚʨʝʤʝʥʝʤ ʠʥʢʫʙʘʮʠʠ ʠ ʢʦʣʠʯʝʩʪʚʦʤ 
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ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʩʚʦʙʦʜʥʳʭ ʘʤʠʥʦʛʨʫʧʧ ʘʤʠʥʦʢʠʩʣʦʪ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʵʪʦʪ ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ ʜʣʷ ʨʘʩʯʝʪʘ 

ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʬʠʣʴʪʨʘʪʘʭ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ. 

ʊʘʙʣʠʮʘ 12. ɺʣʠʷʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʠʥʢʫʙʘʮʠʠ ʥʘ ʂʃɸ ʚ ʬʠʣʴʪʨʘʪʘʭ 

ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ ʤʠʢʨʦʤʠʮʝʪʦʚ (ʚʨʝʤʷ ʛʠʜʨʦʣʠʟʘ 2 ʯʘʩʘ) 

ʊʝʤʧʝʨʘʪʫʨʘ 

ʠʥʢʫʙʘʮʠʠ, 0ʉ 

ʂʃɸ, ɽ/ʤʣ 

A. fumigatus F 22 A. sydowii F 25 Cl. herbarum F 57 

37 129,3Ñ11,1 83,2Ñ7,4 49,5Ñ5,1 

25 70,9Ñ6.9 49,6Ñ4,8 35.2Ñ3,3 

15 25,3Ñ2,3 16,6Ñ1,2 10,5Ñ1,1 

     ʇʨʦʚʝʜʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʠʥʢʫʙʘʮʠʠ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʬʠʢʩʠʨʫʝʤʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʝʢʨʝʪʠʨʫʝʤʳʭ 

ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʠʭ ʬʝʨʤʝʥʪʦʚ (ʪʘʙʣ. 12), ʢʦʪʦʨʦʝ ʙʦʣʝʝ ʚʳʨʘʞʝʥʦ ʫ 

ʤʠʢʨʦʤʠʮʝʪʦʚ ʨʦʜʘ Aspergillus, ʯʝʤ ʫ Cl. herbarum ʧʨʠ ʠʟʤʝʥʝʥʠʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʦʪ 37 ʜʦ 250ʉ: 50-60% ʠ 30% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆʪʤʝʯʝʥʥʳʝ 

ʨʘʟʣʠʯʠʷ ʚ ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʬʝʨʤʝʥʪʦʚ ʫ ʤʠʢʨʦʤʠʮʝʪʦʚ, 

ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʨʦʜʫ Aspergillus ʠ Cladosporium, ʧʦ-ʚʠʜʠʤʦʤʫ, ʩʚʷʟʘʥʳ ʩ 

ʨʘʟʣʠʯʠʷʤʠ ʚ ʩʚʦʡʩʪʚʘʭ ʩʝʢʨʝʪʠʨʫʝʤʳʭ ʧʨʦʪʝʠʥʘʟ. ʇʨʠ ʵʪʦʤ ʦʥʠ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʥʠʚʝʣʠʨʫʶʪʩʷ ʧʨʠ ʜʘʣʴʥʝʡʰʝʤ ʩʥʠʞʝʥʠʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʜʦ 150ʉ. ʀʩʭʦʜʷ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʦʚʦʜʠʣʦʩʴ ʧʨʠ 370ʉ ʚ 

ʪʝʯʝʥʠʝ 2 ʯʘʩʦʚ (ʨʠʩ. 18, ʪʘʙʣ. 13). 

     ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʩʝ ʛʨʠʙʳ ʧʨʠ ʨʦʩʪʝ ʥʘ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʨʝʜʘʭ ʩ ʯʘʩʪʠʯʥʦʡ ʟʘʤʝʥʦʡ ʩʘʭʘʨʦʟʳ ʥʘ ʢʦʣʣʘʛʝʥ 

ʩʝʢʨʝʪʠʨʦʚʘʣʠ ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʠʝ ʬʝʨʤʝʥʪʳ. ʇʨʠ ʵʪʦʤ ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʬʝʨʤʝʥʪʘʪʠʚʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʫ ʢʫʣʴʪʫʨʳ A. fumigatus F 22. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, A. fumigatus F 22 ʦʙʣʘʜʘʣ ʥʘʠʙʦʣʴʰʝʡ ʩʢʦʨʦʩʪʴʶ ʨʦʩʪʘ, ʘ 

ʪʘʢʞʝ ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʦʡ ʠ ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʯʪʦ ʜʝʣʘʝʪ 

ʵʪʦʪ ʤʠʢʨʦʤʠʮʝʪ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʢʘʯʝʩʪʚʝ 

ʧʨʦʜʫʮʝʥʪʘ ʢʦʣʣʘʛʝʥʘʟ. 
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ʈʠʩ. 18. ʉʝʢʨʝʮʠʷ ʚʥʝʢʣʝʪʦʯʥʳʭ ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʠʭ ʧʨʦʪʝʘʟ ʚ ʧʨʦʮʝʩʩʝ 

ʛʣʫʙʠʥʥʦʛʦ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʤʠʢʨʦʤʠʮʝʪʦʚ 

ʊʘʙʣʠʮʘ 13. ʄʘʢʩʠʤʘʣʴʥʘʷ ʂʃɸ ʤʠʢʨʦʤʠʮʝʪʦʚ ʚ ʧʨʦʮʝʩʩʝ ʛʣʫʙʠʥʥʦʛʦ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ 

ʄʠʢʨʦʤʠʮʝʪ ʂʃɸ, ɽ/ʤʣ ɺʨʝʤʷ, ʩʫʪʢʠ 

A. fumigatus F 22 127,3Ñ10,7 6 

A. sydowii F 25 81,4Ñ7,8 8 

B. terrestris F 38 83,6Ñ8,1 7 

Cl. herbarum F 33 22,6Ñ2,0 7 

Cl. herbarumF 57 47,5Ñ5,1 7 

     ʉʫʤʤʠʨʫʷ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʛʣʘʚʝ 3, ʤʦʞʥʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʥʘʷ ʩʭʝʤʘ ʧʦʠʩʢʘ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʧʨʦʜʫʮʝʥʪʦʚ 

ʢʦʣʣʘʛʝʥʘʟ ʚʢʣʶʯʘʣʘ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ. ʇʦʚʝʨʭʥʦʩʪʥʦʝ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʥʘ 

ʩʨʝʜʘʭ ʩ ʢʦʣʣʘʛʝʥʦʤ ʠ ʦʪʙʦʨʦʤ ʢʫʣʴʪʫʨ ʥʘ ʦʩʥʦʚʘʥʠʠ ʦʧʨʝʜʝʣʝʥʠʷ ʠʭ 

ʩʢʦʨʦʩʪʝʡ ʨʦʩʪʘ ʠ ʠʥʜʝʢʩʦʚ ʣʠʟʠʩʘ. ɻʣʫʙʠʥʥʦʝ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʦʪʦʙʨʘʥʥʳʭ 

ʰʪʘʤʤʦʚ ʩ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʠʭ ʂʃɸ ʠ ʋʂɸ. ʀ ʥʘʢʦʥʝʮ, ʜʝʪʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ 

ʧʘʨʘʤʝʪʨʦʚ ʨʦʩʪʘ, ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʦʡ ʠ ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʤʠʢʨʦʤʠʮʝʪʦʚ ʚ ʧʨʦʮʝʩʩʝ ʛʣʫʙʠʥʥʦʛʦ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʜʣʷ ʚʳʷʚʣʝʥʠʷ 

ʧʨʦʜʫʮʝʥʪʘ ʮʝʣʝʚʦʛʦ ʧʨʦʜʫʢʪʘ. ʀʩʧʦʣʴʟʦʚʘʥʥʘʷ ʩʭʝʤʘ ʧʦʟʚʦʣʠʣʘ ʧʨʦʚʝʩʪʠ 

ʩʢʨʠʥʠʥʛ 47 ʢʦʣʣʝʢʮʠʦʥʥʳʭ ʰʪʘʤʤʦʚ ʤʠʢʨʦʤʠʮʝʪʦʚ ʠ ʧʨʝʜʣʦʞʠʪʴ 
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Aspergillus fumigatus F 22 ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʢʘʯʝʩʪʚʝ 

ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʙʠʦʦʙʲʝʢʪʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʠʭ ʧʨʦʪʝʘʟ. 

 

ɻʃɸɺɸ 4. ʀɿʋʏɽʅʀɽ ʉɽʂʈɽʎʀʀ ʂʆʃʃɸɻɽʅʆʃʀʊʀʏɽʉʂʀʍ 

ʇʈʆʊɽɸɿ ʇʈʀ ɻʃʋɹʀʅʅʆʄ ʂʋʃʔʊʀɺʀʈʆɺɸʅʀʀ ASPERGILLUS 

FUMIGATUS 

4.1. ɺʳʷʚʣʝʥʠʝ ʬʘʢʪʦʨʦʚ ʵʢʟʦʛʝʥʥʦʡ ʨʝʛʫʣʷʮʠʠ ʥʘ ʩʝʢʨʝʮʠʶ ʚʥʝʢʣʝʪʦʯʥʳʭ 

ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʠʭ ʧʨʦʪʝʘʟ 

4.1.1. ɺʣʠʷʥʠʝ ʩʦʩʪʘʚʘ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ 

      ʀʟʚʝʩʪʥʦ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʠʥʜʫʢʪʦʨʦʚ ʩʠʥʪʝʟʘ ʧʨʦʪʝʘʟ ʚ ʧʠʪʘʪʝʣʴʥʦʡ 

ʩʨʝʜʝ ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʪʴ ʥʘ ʚʳʨʘʙʦʪʢʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʛʠʜʨʦʣʠʪʠʯʝʩʢʠʭ ʬʝʨʤʝʥʪʦʚ [111, 209, 238, 240, 293, 327].  ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʘ 

ʧʝʨʚʦʤ ʵʪʘʧʝ ʨʘʙʦʪʳ ʙʳʣʦ ʠʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʩʘʭʘʨʦʟʳ ʠ 

ʢʦʣʣʘʛʝʥʘ ʚ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʥʘ ʧʨʦʜʫʢʮʠʶ ʤʠʢʨʦʤʠʮʝʪʦʤ 

ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʠʭ ʧʨʦʪʝʘʟ (ʨʠʩ. 19, ʪʘʙʣ. 14). ʄʦʞʥʦ ʚʠʜʝʪʴ, ʯʪʦ ʧʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ʢʦʣʣʘʛʝʥʘ ʚ ʩʨʝʜʝ (ʚʘʨʠʘʥʪ ˉ 1) ʥʘʙʣʶʜʘʝʪʩʷ ʢʨʘʡʥʝ ʥʠʟʢʘʷ 

ʚʳʨʘʙʦʪʢʘ ʬʝʨʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʪʦʣʴʢʦ ʥʘ 9 ʩʫʪʢʠ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ. ʇʦʩʪʝʧʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʥʜʫʢʪʦʨʘ ʩ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʩʥʠʞʝʥʠʝʤ ʫʛʣʝʚʦʜʘ ʧʨʠʚʦʜʠʪ ʢ ʧʦʩʪʝʧʝʥʥʦʤʫ 

ʫʚʝʣʠʯʝʥʠʶ ʂʃɸ ʚ ʢʫʣʴʪʫʨʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ ʠ ʩʥʠʞʝʥʠʶ ʚʨʝʤʝʥʠ 

ʜʦʩʪʠʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. 

     ʄʘʢʩʠʤʘʣʴʥʘʷ ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʥʘʙʣʶʜʘʣʘʩʴ ʧʨʠ 

ʩʦʦʪʥʦʰʝʥʠʠ ʩʘʭʘʨʦʟʘ:ʢʦʣʣʘʛʝʥ ʨʘʚʥʳʤ 0,5:1,5 (ʚʘʨʠʘʥʪ ˉ 4). ɼʘʣʴʥʝʡʰʝʝ 

ʩʥʠʞʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʘʭʘʨʦʟʳ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʫʚʝʣʠʯʝʥʠʝʤ 

ʠʥʜʫʢʪʦʨʘ ʚʳʟʳʚʘʣʦ ʨʝʟʢʦʝ ʩʥʠʞʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʂʃɸ ʚ ʢʫʣʴʪʫʨʘʣʴʥʦʡ 

ʩʨʝʜʝ, ʚʦʟʤʦʞʥʦ, ʩʚʷʟʘʥʥʦʝ ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʫʛʣʝʚʦʜʘ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ 

ʥʘʢʦʧʣʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʙʠʦʤʘʩʩʳ. 
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ʈʠʩ. 19. ʉʝʢʨʝʮʠʷ ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʠʭ ʧʨʦʪʝʘʟ A. fumigatus ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʫʩʣʦʚʠʷʭ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ (ʩʘʭʘʨʦʟʘ : ʢʦʣʣʘʛʝʥ ï ʚʘʨʠʘʥʪ 1(0,1:1,9); ʚʘʨʠʘʥʪ 

2(0,5:1,5); ʚʘʨʠʘʥʪ 3(1,0:1,0); ʚʘʨʠʘʥʪ 4(1,5:0,5); ʚʘʨʠʘʥʪ 5(2,0:0), 10 7 ʩʧʦʨ/ʤʣ 

ʊʘʙʣʠʮʘ 14. ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʂʃɸ ʧʨʠ ʧʦʛʨʫʞʝʥʥʦʤ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ A. fumigatus ʥʘ ʩʨʝʜʘʭ ʩ ʨʘʟʣʠʯʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩʘʭʘʨʦʟʳ 

ʠ ʢʦʣʣʘʛʝʥʘ 

ʉʦʦʪʥʦʰʝʥʠʝ 

ʩʘʭʘʨʦʟʘ:ʢʦʣʣʘʛʝʥ 

ʂʃɸ, ɽ/ʤʣ ɺʨʝʤʷ, ʩʫʪʢʠ 

0,1:1,9 38,08Ñ5,01 4 

0,5:1,5 133,77Ñ1,67 6 

1,0:1,0 105,71Ñ1,17 8 

1,5:0,5 51,77Ñ0,67 9 

2,0:0 3,51Ñ0,33 9 

     ɺʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʙʠʦʩʠʥʪʝʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

ʷʚʣʷʝʪʩʷ ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʠʩʪʦʯʥʠʢʦʚ ʫʛʣʝʨʦʜʘ ʠ ʘʟʦʪʘ ʚ ʧʠʪʘʪʝʣʴʥʦʡ 

ʞʠʜʢʦʩʪʠ [111, 209, 238]. ʄʦʞʥʦ ʚʠʜʝʪʴ, ʯʪʦ ʠʟ ʪʨʝʭ ʣʝʛʢʦ 

ʤʝʪʘʙʦʣʠʟʠʨʫʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʫʛʣʝʨʦʜʘ: ʛʣʶʢʦʟʳ, ʩʘʭʘʨʦʟʳ ʠ ʬʨʫʢʪʦʟʳ, 

ʥʘʠʙʦʣʴʰʘʷ ʘʢʪʠʚʥʦʩʪʴ ʢʦʣʣʘʛʝʥʦʣʠʪʠʯʝʩʢʠʭ ʧʨʦʪʝʘʟ ʚ ʢʫʣʴʪʫʨʘʣʴʥʦʡ 

ʞʠʜʢʦʩʪʠ ʬʠʢʩʠʨʦʚʘʣʘʩʴ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʘʭʘʨʦʟʳ (ʨʠʩ. 20). ʉʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʜʦʙʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʨʠ ʠʟʫʯʝʥʠʠ ʚʣʠʷʥʠʷ 

ʨʘʟʥʳʭ ʫʛʣʝʚʦʜʦʚ ʥʘ ʩʝʢʨʝʮʠʶ ʢʦʣʣʘʛʝʥʘʟ ʥʦʚʳʤ ʰʪʘʤʤʦʤ Bacillus cereus 


