
çɹʽʦʪʝʭʥʦʣʦʛʽʷ XXI ʩʪʦʣʽʪʪʷè: ʪʝʟʠ ʜʦʧʦʚʽʜʝʡ ɯʍ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦ- 

ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʧʨʠʩʚʷʯʝʥʽʡ 170 ʨʽʯʥʠʮʽ ʚʽʜ ʜʥʷ ʥʘʨʦʜʞʝʥʥʷ ɯʣʣʽ ʄʝʯʥʠʢʦʚʘ (ʂʠʾʚ, 

24 ʢʚʽʪʥʷ 2015ʨ.) / ʄʽʥʽʩʪʝʨʩʪʚʦ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʋʢʨʘʾʥʠ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʋʢʨʘʾʥʠ çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè, ʅʘʮʽʦʥʘʣʴʥʘ ʘʢʘʜʝʤʽʷ ʥʘʫʢ ʋʢʨʘʾʥʠ, ɯʥʩʪʠʪʫʪ 

ʢʣʽʪʠʥʥʦʾ ʙʽʦʣʦʛʽʾ ʪʘ ʛʝʥʝʪʠʯʥʦʾ ʽʥʞʝʥʝʨʽʾ.-ʂ.:ʅʊʋʋ çʂʇɯè,2015. -   221ʩ. 

ɿʙʽʨʢʘ ʪʝʟ ʫʯʘʩʥʠʢʽʚ ʢʦʥʬʝʨʝʥʮʽʾ ʚʢʣʶʯʘʻ ʨʦʙʦʪʠ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ, ʘʩʧʽʨʘʥʪʽʚ ʪʘ 

ʩʪʫʜʝʥʪʽʚ, ʷʢʽ ʧʨʦʚʦʜʷʪʴ ʥʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʛʘʣʫʟʷʭ ʤʦʣʝʢʫʣʷʨʥʦʾ, ʧʨʦʤʠʩʣʦʚʦʾ, ʭʘʨʯʦʚʦʾ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ, ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ, ʤʝʜʠʯʥʦʾ, ʝʢʦʣʦʛʽʯʥʦʾ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʪʘ ʚ ʥʘʧʨʷʤʢʫ 

ʽʥʞʝʥʝʨʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʠʨʦʙʥʠʮʪʚ. 

 

 

 

 

 

ʅʘʜʨʫʢʦʚʘʥʦ ʚ ʘʚʪʦʨʩʴʢʽʡ ʨʝʜʘʢʮʽʾ 

 

ɺʜ̔ʧʦʚʽʜʘʣʴʥʽ ʟʘ ʚʠʧʫʩʢ: 

ɼʟʠʛʫʥ ʃ.ʇ., ʩʪ.ʚʠʢʣʘʜʘʯ 

ɯʧʧʦʣʽʪʦʚʘ ʃ.ʖ., ʧʨʦʚ.ʽʥʞʝʥʝʨ 

ɻʨʘʙʽʣʴʥʠʢʦʚʘ ʂ. ɺ.  

ɯʚʘʥʫʭʘ ʆ. ʄ.  

 

 

 

 

 

 

 

ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʜʦ ʜʨʫʢʫ ɺʯʝʥʦʶ ʨʘʜʦʶ ʬʘʢʫʣʴʪʝʪʫ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʽ ʙʽʦʪʝʭʥʽʢʠ, 

ʧʨʦʪʦʢʦʣ ˉ7 ʚʽʜ 23.03.2015ʨ. 
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ʉʂʃɸɼ ʇʈʆɻʈɸʄʅʆɻʆ ʂʆʄɯʊɽʊʋ ʂʆʅʌɽʈɽʅʎɯɰ 

 

ɼʫʛʘʥ ʆ.ʄ.   ï  ʜ.ʙ.ʥ., ʧʨʦʬ., ʜʝʢʘʥ ʌɹʊ ʅʊʋʋ çʂʇɯè, ʛʦʣʦʚʘ 

ʂʫʯʫʢ ʄ.ɺ.   ï  ʜ.ʙ.ʥ., ʯʣʝʥ-ʢʦʨʝʩʧʦʥʜʝʥʪ ʅɸʅ ʋʢʨʘʾʥʠ, ʜʠʨʝʢʪʦʨ, ɯʥʩʪʠʪʫʪ            

ʢʣʽʪʠʥʥʦʾ ʙʽʦʣʦʛʽʾ ʪʘ ʛʝʥʝʪʠʯʥʦʾ ʽʥʞʝʥʝʨʽʾ ʅɸʅ ʋʢʨʘʾʥʠ, ʩʧʽʚʛʦʣʦʚʘ  

ɻʚʦʟʜʷʢ ʇ.ɯ.  ï   ʜ.ʙ.ʥ., ʧʨʦʬ., ɯʥʩʪʠʪʫʪ ʢʦʣʦʾʜʥʦʾ ʭʽʤʽʾ ʪʘ ʭʽʤʽʾ ʚʦʜʠ ʽʤ. ɸ.ɺ. 

ɼʫʤʘʥʩʴʢʦʛʦ ʅɸʅ ʋʢʨʘʾʥʠ;  

ɻʦʨʙʠʢ ʇ.ʇ.  ï   ʜ.ʬ.-ʤ.ʥ., ʧʨʦʬ., ɯʥʩʪʠʪʫʪ ʭʽʤʽʾ ʧʦʚʝʨʭʥʽ ʽʤ. ʆ.ʆ. ʏʫʡʢʘ ʅɸʅ 

ʋʢʨʘʾʥʠ  

ɻʦʨʦʙʝʮʴ ʉ.ɺ.  ï  ʜ.ʪ.ʥ., ʧʨʦʬ., ʅʊʋʋ çʂʇɯè  

ʂʘʨʘʯʫʥ ɺ.ɺ.  ï  ʜ.ʪ.ʥ., ʧʨʦʬ., ʅʊʋʋ çʂʇɯè  

ʂʦʨʜʶʤ ɺ.ɸ.  ï  ʜ.ʙ.ʥ., ʧʨʦʬ., ʯʣ.-ʢʦʨ. ʅɸʅ ʋʢʨʘʾʥʠ, ʘʢʘʜʝʤʽʢ ʅɸʄʅ ʋʢʨʘʾʥʠ, 

ɯʥʩʪʠʪʫʪ ʤʦʣʝʢʫʣʷʨʥʦʾ ʙʽʦʣʦʛʽʾ ʽ ʛʝʥʝʪʠʢʠ ʅɸʅ ʋʢʨʘʾʥʠ  

ʂʫʟʴʤʽʥʩʴʢʠʡ ɭ.ɺ. ï  ʜ.ʭ.ʥ., ʧʨʦʬ., ʅʊʋʋ çʂʇɯè  

ʃʘʟʘʨʝʥʢʦ ʃ.ʄ.  ï  ʜ.ʙ.ʥ., ʩ.ʥ.ʩ., ɯʥʩʪʠʪʫʪ ʤʽʢʨʦʙʽʦʣʦʛʽʾ ʽ ʚʽʨʫʩʦʣʦʛʽʾ ʽʤ. ɼ.ʂ. 

ɿʘʙʦʣʦʪʥʦʛʦ ʅɸʅ ʋʢʨʘʾʥʠ  

ʃʠʪʚʠʥʦʚ ɻ.ʉ.  ï  ʜ.ʬ-ʤ.ʥ., ʧʨʦʬ., ʅʊʋʋ çʂʇɯè  

ʄʝʣʴʥʠʢ ɺ.ʄ.  ï  ʜ.ʪ.ʥ., ʧʨʦʬ., ʅʊʋʋ çʂʇɯè  

ʄʦʨʛʫʥ ɹ.ɺ.  ï  ʢ.ʙ.ʥ., ʩ.ʥ.ʩ., ɯʥʩʪʠʪʫʪ ʢʣʽʪʠʥʥʦʾ ʙʽʦʣʦʛʽʾ ʪʘ ʛʝʥʝʪʠʯʥʦʾ 

ʽʥʞʝʥʝʨʽʾ ʅɸʅ ʋʢʨʘʾʥʠ  

ʐʠʨʦʙʦʢʦʚ ɺ.ʇ.  ï  ʜ.ʤʝʜ.ʥ., ʧʨʦʬ., ʘʢʘʜʝʤʽʢ ʅɸʅ ʋʢʨʘʾʥʠ ʪʘ ʅɸʄʅ ʋʢʨʘʾʥʠ, 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʆ.ʆ. ɹʦʛʦʤʦʣʴʮʷ  

ɻʘʣʢʽʥ ʆ.ʖ. ï  ʢ.ʙ.ʥ., ʜʦʮ., ʅʊʋʋ çʂʇɯè, ʚʽʜʧʦʚʽʜʘʣʴʥʠʡ ʩʝʢʨʝʪʘʨ. 

 

 

ʉʂʃɸɼ ʆʈɻɸʅɯɿɸʎɯʁʅʆɻʆ ʂʆʄɯʊɽʊʋ 

 

  

ʆʨʷʙʽʥʩʴʢʘ ʃ.ɹ.ï ʢ.ʙ.ʥ., ʜʦʮ. ʢʘʬ ʧʨʦʤʠʩʣʦʚʦʾ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʅʊʋʋ çʂʇɯè,ʛʦʣʦʚʘ 

ʇʦʚʦʜʟʠʥʩʴʢʠʡ ɺ. ʄ. - ʢ.ʪ.ʥ., ʜʦʮ. ʢʘʬ. ʙʽʦʪʝʭʥʽʢʠ ʪʘ ʽʥʞʝʥʝʨʽʾ ʅʊʋʋ çʂʇɯè 

ʊʽʪʦʚʘ ʃ.ʆ. - ʢ.ʪ.ʥ., ʘʩ.ʢʘʬ. ʧʨʦʤʠʩʣʦʚʦʾ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʅʊʋʋ çʂʇɯè 

ʑʫʨʩʴʢʘ ʂ.ʆ. - ʢ.ʪ.ʥ., ʩʪ.ʚʠʢʣ. ʢʘʬ.ʝʢʦʙʽʦʪʝʭʥʦʣʦʛʽʾ ʽ ʙʽʦʝʥʝʨʛʝʪʠʢʠ ʅʊʋʋ çʂʇɯè 

ɼʟʠʛʫʥ ʃ.ʇ. ï ʩʪ.ʚʠʢʣ. ʢʘʬ. ʧʨʦʤʠʩʣʦʚʦʾ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʅʊʋʋ çʂʇɯè 

ɼʝʤô̫ ʥʝʥʢʦ ɯ. ɺ. -  ʘʩ.ʢʘʬ. ʙʽʦʽʥʬʦʨʤʘʪʠʢʠ ʅʊʋʋ çʂʇɯè  

ɯʧʧʦʣʽʪʦʚʘ ʃ. ʖ. ʧʨʦʚ. ʽʥʞ. ʢʘʬ. ʧʨʦʤʠʩʣʦʚʦʾ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʅʊʋʋ çʂʇɯè 

ʇʦʭʠʣʴʢʦ ʉ. ʖ. ʘʩʧ. ʬʘʢʫʣʴʪʝʪʫ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʽ ʙʽʦʪʝʭʥʽʢʠ ʅʊʋʋ çʂʇɯè 

ʗʥʯʝʥʢʦ ɺ. ʖ. ʛʦʣʦʚʘ ʩʪʫʜ.ʧʨʦʬʙʶʨʦ ʬʘʢʫʣʴʪʝʪʫ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʽ ʙʽʦʪʝʭʥʽʢʠ ʅʊʋʋ 

çʂʇɯè 

ɻʨʘʙʽʣʴʥʠʢʦʚʘ ʂ. ɺ. ʩʪʫʜʝʥʪʢʘ ʬʘʢʫʣʴʪʝʪʫ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʽ ʙʽʦʪʝʭʥʽʢʠ ʅʊʋʋ çʂʇɯè 

ɯʚʘʥʫʭʘ ʆ. ʄ. ʩʪʫʜʝʥʪʢʘ ʬʘʢʫʣʴʪʝʪʫ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʽ ʙʽʦʪʝʭʥʽʢʠ ʅʊʋʋ çʂʇɯè 
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ɿʤʽʩʪ  

ʉʝʢʮʽʷ 1. ʇʈʆʄʀʉʃʆɺɸ, ʍɸʈʏʆɺɸ, ʉɯʃʔʉʔʂʆɻʆʉʇʆɼɸʈʉʔʂɸ ʊɸ 

ʄɽɼʀʏʅɸ ɹɯʆʊɽʍʅʆʃʆɻɯʗ 

 

 

ɸʣʝʢʩʝʡʯʫʢ ʃ.ɹ. ɺʇʃʀɺ ɼɽʗʂʀʍ ʌɸʂʊʆʈɯɺ ʅɸ ɸʂʊʀɺʅɯʉʊʔ -ɸʄɯʃɸɿʀ 

ʉʃʀʅʀ 

16 

ɸʪʘʥʦʚʘ ɻ.ʆ., ɻʣʘʜʢʦʚ ʆ.ʂ., ɯʚʘʭʥʝʥʢʦ ʆ.ʃ., ʉʪʨʝʣʴʥʠʢʦʚ ʃ.ʉ. 
ʋɼʆʉʂʆʅɸʃɽʅʅʗ ʄɽʊʆɼʀʂʀ ʇʈʀɻʆʊʋɺɸʅʅʗ ʏʀʉʊʆɰ ʈʆɿɺʆɼʂʀ 

ɼʈɯɾɼɾɯɺ ʇʈʀ ɺʀʈʆɹʅʀʎʊɺɯ ɺʀʅɸ 

17 

ɹʘʙʝʥʢʦ ʃ.ʇ., ʉʪʝʧʘʥʝʥʢʦ ʂ.ɯ., ʉʦʢʦʣʴʚʷʢ ʆ.ʖ., ʉʘʛʘʥʴ ɯ.ɺ., ʃʘʟʘʨʝʥʢʦ ʃ.ʄ., 

ʉʧʽʚʘʢ
 
ʄ.ʗ.

.
ɼʆʉʃɯɼɾɽʅʅʗ ɹɯʆʃʆɻɯʏʅʀʍ ɺʃɸʉʊʀɺʆʉʊɽʁ 

ʇʈʆɹɯʆʊʀʏʅʆɻʆ ʐʊɸʄʋ BIFIDOBACTERIUM ANIMALIS VKL   

18 

ɹʦʙʨʦʚ ɯ.ɭ. ʇɽʈɽɺɸɻʀ ɯʄʋʅʆʌɽʈʄɽʅʊʅʆɻʆ ɸʅɸʃɯɿʋ ʇɽʈɽɼ ɯʅʐʀʄʀ 

ʄɽʊʆɼɸʄʀ ɼɯɸɻʅʆʉʊʀʂʀ ʋʈʆɻɽʅɯʊɸʃʔʅʆɻʆ ʍʃɸʄɯɼɯʆɿʋ  

19 

ɹʦʛʫʥ ʊ.ɸ., ɾʦʣʥʝʨ ʃ.ɻ. ɯʅɼʋʂʊʆʈʀ ɯʅʊɽʈʌɽʈʆʅʋ ï ɽʌɽʂʊʀɺʅɯ 

ɸʅʊʀɺɯʈʋʉʅɯ ɿɸʉʆɹʀ 

20 

ɹʦʨʦʜʘʡ ɺ.ɺ., ʉʘʬʨʦʥʦʚʘ ʉ.ɽ., ʈʷʙʯʝʥʢʦ ɸ.ʄ., ʂʘʣʽʥʽʯʝʥʢʦ ʂ.ɸ. ɸʅɸʃɯɿ 

ɸʅʊɸɻʆʅɯʉʊʀʏʅʆɰ ɸʂʊʀɺʅʆʉʊɯ ʄɯʂʈʆɹɯʆʃʆɻɯʏʅʀʍ ʇʈɽʇɸʈɸʊɯɺ 

ʑʆɼʆ ɿɹʋɼʅʀʂɯɺ ʍɺʆʈʆɹ ɹʋʃʔɹ SOLANUM TUBEROSUM L 

21 

ɺʣʘʩʝʥʢʦ ʆ.ɻ., ɼʨʝʛʚʘʣʴ ʆ.ɸ., ʏʝʨʝʚʘʯ ʅ.ɺ., ɺʽʥʥʽʢʦʚ ɸ.ɯ. ɺɼʆʉʂʆʅɸʃɽʅʅʗ 

ʉʇʆʉʆɹɯɺ ɿɹɽʈɯɻɸʅʅʗ ʂʆʄʇʃɽʂʉʅʆɻʆ ɯʅʉɽʂʊʀʎʀɼʅʆɻʆ 

ɹɯʆʇʈɽʇɸʈɸʊʋ ñɹɸʂʊʆʌʋʅɻɯʅ-LSò 

22 

ɺʦʟʥʶʢ ʉ.ɺ., ʉʘʜʨʝʪʜʽʥʦʚʘ ʈ.ɸ., ɸʥʜʨʦʩʶʢ ʃ.ɺ., ʊʠʪʦʚʘ ʃ.ɺ. ʏʋʊʃʀɺɯʉʊʔ 

ɹɸʂʊɽʈɯʁ ʈʆɼʋ BRADYRHIZOBIUM ɼʆ ʉʋʏɸʉʅʀʍ ʌʋʅɻɯʎʀɼɯɺ 

23 

ɺʦʣʢʦʚʘ ʄ.ʆ., ʄʘʪʚʽʶʢ ʊ.ʉ., ɻʝʨʘʩʠʤʦʚ ʉ.ʉ., ɻʦʣʦʚʝʡ ʆ.ʇ. ɸʅʊʀɹɯʆʊʀʏʅɸ 

ɸʂʊʀɺʅɯʉʊʔ ʇʈʀʈʆɼʅʀʍ ʇʆʃɯʌɽʅʆʃɯɺ 

24 

ɺʦʣʦʭʘʡ ɺ.ʉ., ɺʽʪʶʛʦʚʘ ʂ.ʄ., ʂʘʣʶʞʥʘʷ ʆ.ʉ., ʉʪʨʽʣʝʮʴ ʆ.ʇ. ʈʆɿʈʆɹʂɸ 

ʇʆɾʀɺʅʀʍ ʉɽʈɽɼʆɺʀʑ ɯɿ ɽʂʉʊʈɸʂʊʆʄ ʊʆʇɯʅɸʄɹʋʈʋ ɼʃʗ 

ʂʋʃʔʊʀɺʋɺɸʅʅʗ ʄɯʂʈʆʆʈɻɸʅɯɿʄɯɺ 

25 

ɻʘʣʢʽʥ ʆ.ʖ. ɸʅɸʃɯʊ-ʆʇʆʉɽʈɽɼʂʆɺɸʅɸ 

ʌɽʈʄɽʅʊɸʂʊʀɺʋʖʏɸʉʀʉʊɽʄɸ ɸʄʇʃɯʌɯʂɸʎɯɰ ʉʀɻʅɸʃʋ 

ɯʄʋʅʆʌɽʈʄɽʅʊʅʆɻʆ ɸʅɸʃɯɿʋ 

26 

ɻʘʣʢʽʥ ʆ.ʖ., ɻʦʨʰʫʥʦʚ ʖ.ɺ., ʃʫʮʝʥʢʦ ʊ.ʄ. ɺʀʇʃʀɺ ɼʆɹɸɺʆʂ 

ʈʆʉʃʀʅʅʆɻʆ ʊɸ ɺɯʊɸʄɯʅʅʆɻʆ ʇʆʍʆɼɾɽʅʅʗ ʅɸ ʈɯɺɽʅʔ ɹɯʆʉʀʅʊɽɿʋ 

ʈɽʂʆʄɹɯʅɸʅʊʅʀʍ ɹɯʃʂɯɺ 

27 

ɻʘʮʢʦʚʩʴʢʠʡ ʖ.ɺ. ʆʇʊʀʄɸʃʔʅɯ ʋʄʆɺʀ ʂʋʃʔʊʀɺʋɺɸʅʅʗ  

ʄɯʂʈʆɺʆɼʆʈʆʉʊɯ EUGLENA GRACILIS ɼʃʗ ʄɸʂʉʀʄɸʃʔʅʆɻʆ 

ʅɸʂʆʇʀʏɽʅʅʗ ʃɯʇɯɼɯɺ 

28 

ɻʝʨʰʪʫʥ ɸ., ʆʩʧʝʥʢʦʚʘ ʊ., ʂʦʥʝʯʥʘ ʈ., ʇʝʪʨʽʥʘ ʈ. ɺɺɽɼɽʅʅʗ ɺ 

ʂʋʃʔʊʋʈʋVITRO ɻʆʈʀʎɺɯʊʋ ɺɽʉʅʗʅʆɻʆ 
29 

ɻʣʘʜʫʥ ɼ. ɺ., ʈʘʢʰʘ ʅ. ɻ., ʉʘʚʯʫʢ ʆ. ʄ., ʆʩʪʘʧʯʝʥʢʦ ʃ.ɯ. ʆʊʈʀʄɸʅʅʗ 

ɹɯʃʂʆɺʀʍ ʄʆʃɽʂʋʃ ɿ ʈɯɿʅʀʄʀ ʌʋʅʂʎɯʆʅɸʃʔʅʀʄʀ ɺʃɸʉʊʀɺʆʉʊʗʄʀ 

ɿ ʊʂɸʅʀʅ ʄʆʈʉʔʂʀʍ ɻɯɼʈʆɹɯʆʅʊɯɺ ɸʅʊɸʈʂʊʀʏʅʆɻʆ ʈɽɻɯʆʅʋ 

30 

ɻʦʥʯʘʨʦʚʘ ɼ.ʆ., ʄʦʣʦʯʢʦ ʄ.ɺ., ʇ̒ʩʢʦʚʘ ʃ.ʆ. ɿɸʉʊʆʉʋɺɸʅʅʗ ʄɯʂʈʆɹʅʀʍ 

ɻɯɼʈʆʃɸɿ ɺ ʇʈʆʎɽʉɸʍ ʍʃɯɹʆʇɽʏɽʅʅʗ 

31 



5 

 

ɻʨʘʙʽʣʴʥʽʢʦʚʘ ʂ.ɺ. ɹɯʆʄɸʉɸ ɻʈʀɹʋ BLAKESLEA TRISPORA ʗʂ ɼɾɽʈɽʃʆ 

ɸʅʊʀʆʂʉʀɼɸʅʊʅʀʍ ʈɽʏʆɺʀʅ 

32 

ɻʨʦʤʥʘʜʩʴʢʘ ʄ.ʆ., ɼʘʨʤʝʥʢʦ ɭ.ɸ., ʄʽʢʝʰʠʥʘ ɻ.ɯ. ɼʆʉʃɯɼɾɽʅʅʗ 

ʎʀʊʆʊʆʂʉʀʏʅʆɰ ɼɯɰ ʇʈɽʇɸʈɸʊʋ Ăɯɿɸʊɯɿʆʅò ʅɸ ʂʋʃʔʊʋʈʋ ʂʃɯʊʀʅ  

ʍʈʆʅɯʏʅʆɻʆ ʄɯɭʃʆɰɼʅʆɻʆ ʃɽʁʂʆɿʋ ʂ562 

33 

ɼʘʥʠʣʝʥʢʦ ʉ.ɻ., ʇʘʥʘʩʶʢ ɯ.ɺ. ʇʆʈɯɺʅʗʃʔʅʀʁ ɸʅɸʃɯɿ ʄɽʊʆɼɯɺ 

ɺʀɼɯʃɽʅʅʗ YERSINIA ENTEROCOLITICA ɿ ʍɸʈʏʆɺʀʍ ʇʈʆɼʋʂʊɯɺ 

34 

ɼʘʥʠʣʝʥʢʦ ʉ.ɻ., ʇʦʪʝʤʩʴʢʘ ʆ.ɯ., ɻʘʨʜʘ ʉ.ʆ. ɸɼɻɽɿʀɺʅɸ ɺʃɸʉʊʀɺɯʉʊʔ 

ɹɯʌɯɼʆɹɸʂʊɽʈɯʁ 

35 

ɼʘʥʠʣʦʚʘ ɺ.ɺ. ʄɽʃɸʅɯʅʀ ɿ ʊʈʋʊʆɺʀʂɸ ʉʇʈɸɺɾʅʔʆɻʆ, ʗʂ ɽʌɽʂʊʀɺʅɯ 

ʆʉɸɼɾʋʖʏɯ ɸɻɽʅʊʀ ʈɸɼɯʆʅʋʂʃɯɼɯɺ 

36 

ɼʝʨʝʚʷʥʢʦ ʖ.ʉ., ɼʝʭʪʷʨʝʥʢʦ ʅ.ɺ., ɾʦʣʥʝʨ ʃ.ɻ. ʇɽʈʉʇɽʂʊʀɺʀ 

ɺʀʂʆʈʀʉʊɸʅʅʗ ʇʈʆʊɽɰʅɸɿ ɼɽʗʂʀʍ ʊɽʈʄʆʌɯʃʔʅʀʍ ɹɸʎʀʃ ʋ 

ʄɽɼʀʏʅɯʁ ʇʈɸʂʊʀʎɯ 

37 

ɼʝʭʪʷʨʝʥʢʦ ʅ.ɺ., ʗʽʢʦʚʘ ʄ.ʖ. SOPHOLIANCE S ï ʇʈʆɼʋʂʊ ɹɯʆʉʀʅʊɽɿʋ 

CANDIDA BOMBICOLA, ʗʂ ɯʅɻʈɽɼɯɭʅʊ ɼʃʗ ʇɸʈʌʋʄɽʈʅʆ-ʂʆʉʄɽʊʀʏʅʆɰ 

ʇʈʆʄʀʉʃʆɺʆʉʊɯ 

38 

ɾʦʣʥʝʨ ɯ.ɼ., ʗʩʪʨʝʙʮʦʚʘ ʅ.ɯ., ɾʦʣʥʝʨ ʃ.ɻ., ɼʝʭʪʷʨʝʥʢʦ ʅ.ɺ. ʂɯʃʔʂɯʉʅɽ 

ɺʀɿʅɸʏɽʅʅʗ ɸʉʂʆʈɹɯʅʆɺʆɰ ʂʀʉʃʆʊʀ ɺ ʇʈʆɼʋʂʊɸʍ ʈʆʉʃʀʅʅʆɻʆ 

ʇʆʍʆɼɾɽʅʅʗ ʊɸ ɺʀɺʏɽʅʅʗ ɰɰ ɿɼɸʊʅʆʉʊɯ ɼʆ ɿɹɽʈɽɾɽʅʅʗ ʇʈʀ ʈɯɿʅʀʍ 

ʊɽʄʇɽʈɸʊʋʈɸʍ 

39 

ɾʫʢ ɯ.ɺ., ɼʤʠʪʨʽʻʚ ʆ.ʇ. ɺʇʃʀɺ ɹɯʆʊʀʏʅʀʍ ɽʃɯʉʀʊʆʈɯɺ ʅɸ ɯʅɼʋʂʎɯʖ 

ɿɸʍʀʉʅʀʍ ʈɽɸʂʎɯʁ  ʆɿʀʄʆɰ ʇʐɽʅʀʎɯ ʇʈʆʊʀ ɹɯʆʊʀʏʅʆɻʆ ʉʊʈɽʉʋ 

 

40 

ɿʘʡʯʝʥʢʦ ʊ.ʆ. ɿɸʉʊʆʉʋɺɸʅʅʗ ʄʆʃʆʏʅʆʂʀʉʃʀʍ ɹɸʂʊɽʈɯʁ ɼʃʗ 

ɿɸʇʆɹɯɻɸʅʅʗ ɻʈʀɹʂʆɺʆɻʆ ʇʉʋɺɸʅʅʗ ʇʈʆɼʋʂʊɯɺ 

41 

ɿʫʙʘʨʝʚʘ ʀ.ʄ., ʄʠʪʠʥʘ ʅ.ɹ., ʂʠʨʠʯʝʥʢʦ ɽ.ʉ. ʆʇʊʀʄʀɿɸʎʀʗ ʇʈʆʎɽʉʉɸ 

ʆɹʈɸɿʆɺɸʅʀʗ -ʂɸʈʆʊʀʅɸ ʋ BLAKESLEA TRISPORA ɺ ʋʉʃʆɺʀʗʍ 

ʇɽʈʀʆɼʀʏɽʉʂʆɻʆ ʂʋʃʔʊʀɺʀʈʆɺɸʅʀʗ 

42 

ɯʚʘʥʦʚʘ ʊ.ʉ., ʊʽʪʦʚʘ ʃ.ʆ., ʄʝʛʘʣʽʥʩʴʢʘ ɻ.ʇ. ʉʋʍɸʈʅɸ ʂʈʀʍʊɸ ʗʂ 

ʉʋɹʉʊʈɸʊ ɼʃʗ ʂʋʃʔʊʀɺʋɺɸʅʅʗ ʃɯʂɸʈʉʔʂʀʍ ɻʈʀɹɯɺ 

43 

ɯʚʘʥʫʭʘ ʆ.ʄ., ʃʽʥʦʚʠʮʴʢʘ ɺ.ʄ. ɹɯʆʊɽʍʅʆʃʆɻɯʗ ʆʊʈʀʄɸʅʅʗ ɹɯʆʄɸʉʀ 

ɺʀʑʆɻʆ ɹɸɿʀɼɯɸʃʔʅʆɻʆ ɻʈʀɹɸ GRIFOLA FRONDOSA 

44 

ɯʩʘʻʚʘ ɭ.ɺ., ʃʽʩʥʷʢ ɸ.ɸ., ʊʨʦʭʠʤʝʥʢʦ ʆ.ʇ., ʇʦʪʨʦʭʦʚ ɸ.ʆ., ɼʨʦʙʦʪ ʂ.ʆ., 

ʄʘʪʚʻʻʚʘ ʅ.ɸ ʇʈʆʊʀɺɯʈʋʉʅɸ ɼɯʗ ɽʂʉʊʈɸʂʊɯɺ ɿ çɹʆʈʆɼɸʊʀʍè ʂʆʈɽʅɯɺ 

ʈʆʉʃʀʅ, ʑʆ ʄɸʖʊʔ ɻɽʅ ɯʅʊɽʈʌɽʈʆʅʋ-Ŭ2B ʃʖɼʀʅ. 

45 

ʂʘʨʧʝʢʦ ʂ. ʉʊɸɹɯʃɯɿɸʎɯʗ ʂɸʈʆʊʀʅʋ ɹɯʆʊɽʍʅʆʃʆɻɯʏʅʆɻʆ 

ʇʆʍʆɼɾɽʅʅʗ 

46 

ʂʣʝʯʘʢ ɯ.ʈ., ʊʽʪʦʚʘ ʃ.ʆ., ʏʫʜʥʽʚʝʮʴ ʆ.ʄ. ʉʂʈʀʅɯʅɻ ʐʊɸʄɯɺ 

ɹɸɿʀɼɯʆʄɯʎɽʊɯɺ ʈʆɼʋ TRAMETES ʅɸ ʐʀʈʆʂʆʄʋ ʉʇɽʂʊʈɯ ʈɯɼʂʀʍ 

ɾʀɺʀʃʔʅʀʍ ʉɽʈɽɼʆɺʀʑ 

47 

ʂʦʚʘʣʴʯʫʢ ʆ.ɯ., ʃʫʢ'ʷʥʦʚʘ ʅ.ʖ., ʐʚʝʮʴ ʖ.ɺ., ʏʝʭʫʥ ɺ.ʌ. ɺʀɿʅɸʏɽʅʅʗ 

ʈɽɿʀʉʊɽʅʊʅʆʉʊɯ ɼʆ ɼʆʂʉʆʈʋɹɯʎʀʅʋ ʇʋʍʃʀʅʅʀʍ ʂʃɯʊʀʅ 

ʂɸʈʎʀʅʆʄʀ ʄʆʃʆʏʅʆɰ ɿɸʃʆɿʀ WALKER 256  ɿɸ ʂɯʃʔʂɯʉʊʖ SH-

ɺʄɯʉʅʀʍ ʅɽɹɯʃʂʆɺʀʍ ʊɯʆʃʆɺʀʍ ʉʇʆʃʋʂ 

48 
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ʂʦʚʙʘʩʝʥʢʦ ʈ.ɺ. ʂʃɯʊʀʅʅɸ ʉɽʃɽʂʎɯʗ ʊʆʄɸʊʋ ʅɸ ʉʊɯʁʂɯʉʊʔ ʇʈʆʊʀ 

ʌʋɿɸʈɯʆɿʋ 

49 

ʂʦʣʦʩʦʚʘ ɸ.ʂ. ʇɽʈʉʇɽʂʊʀɺʀ ɺʀʂʆʈʀʉʊɸʅʅʗ ʌɽʈʄɽʅʊɯɺ 

ɹɸɿʀɼɯɸʃʔʅʀʍɻʈʀɹɯɺ ɺ ʊɽʂʉʊʀʃʔʅɯʁ ʇʈʆʉʄʀʉʃʆɺʆʉʊɯ 

50 

ʂʦʣʦʩʦʚʘ ɸ.ʂ., ʃʽʥʦʚʠʮʴʢʘ ɺ.ʄ., ʄʠʭʘʡʣʦʚʘ ʆ.ɹ. ɹɯʆʃʆɻɯʏʅɯ 

ɺʃɸʉʊʀɺʆʉʊɯɹɸɿʀɼɯɸʃʔʅʆɻʆ ʃɯʂɸʈʉʔʂʆɻʆ ʄɸʂʈʆʄɯʎɽʊʋ 

FLAMMULINA VELUTIPE(CURTIS) SINGER ɺ ʂʋʃʔʊʋʈɯ 

51 

ʂʦʤʘʨʦʚ ɼ.ɸ., ʊʠʤʦʰʝʥʢʦ ɺ.ɸ. ɺɯʈʋʉ ɽɹʆʃɸ ʊɸ ʉʋʏɸʉʅɯ ʄɽʊʆɼʀ ʁʆɻʆ 

ɼɯɸɻʅʆʉʊʀʂʀ 

52 

ʂʦʨʰʝʚʥʶʢ ʄ.ɺ. ʇɽʈʉʇɽʂʊʀɺʀ ɺʀʂʆʈʀʉʊɸʅʅʗ ɹɯʆʉɽʅʉʆʈɯɺ ɼʃʗ 

ɺʉʊɸʅʆɺʃɽʅʅʗ ʉʊɽʈʀʃʔʅʆʉʊɯ ʌɸʈʄɸʂʆʃʆɻɯʏʅʀʍ ʇʈɽʇɸʈɸʊɯɺ 

53 

ʂʦʪʠʢ ɹ.ɭ.,
 
ɺʘʩʠʣʝʥʢʦ ʄ.ʖ. ʉʊɺʆʈɽʅʅʗ ʊɸ ɺɯɼɹɯʈ ʊʈɸʅʉɻɽʅʅʀʍ 

ʃɯʅɯʁçɹʆʈʆɼɸʊʀʍè ʂʆʈɽʅɯɺ CUCUMIS SATIVUS ɿ ɺʀʉʆʂʀʄ ʈɯɺʅɽʄ 

ɽʂʉʇʈɽʉɯɰ ʊʈɸʅʉɻɽʅʋ 

54 

ʂʨʘʚʯʝʥʢʦ ɭ.ʉ.ʌʋʅɻɯʎʀɼʀ ʄɯʂʈʆɹʅʆɻʆ ʇʆʍʆɼɾɽʅʅʗ ɺ ʉɯʃʔʉʔʂʆʄʋ 

ɻʆʉʇʆɼɸʈʉʊɺɯ ʊɸ ɺɽʊɽʈʀʅɸʈɯɰ 

55 

ʂʨʘʩʴʢʦ ɸ.ʄ ʉʋʏɸʉʅɯ ʄɽʊʆɼʀ ɺʀɿʅɸʏɽʅʅʗ ʉɽʈʀʅʆɺʀʍ ʇʈʆʊɽɸɿ 56 

ʂʨʠʚʦʨʫʯʢʦ ɯ.ʄ., ɻʦʣʦʚʝʡ ʆ.ʇ. ʆʊʈʀʄɸʅʅʗ ɹɯʆʃʆɻɯʏʅʆ ɸʂʊʀɺʅʀʍ 

ʇʈʆɼʋʂʊɯɺ ʅɸ ʆʉʅʆɺɯ ʄʆʃʆʏʅʆɰ ʉʀʈʆɺɸʊʂʀ ɯ ʗɻɯɼ 

57 

ʂʫʣʘʡ ɯ.ʆ., ɼʟʠʛʫʥ ʃ.ʇ. ʇɽʈʉʇɽʂʊʀɺʀ ɺʀʂʆʈʀʉʊɸʅʅʗ 

ɸʅʊʀʆʂʉʀɼɸʅʊʅʀʍ ɺʃɸʉʊʀɺʆʉʊɽʁ ʄɽʊɸɹʆʃɯʊɯɺ ɹɸɿʀɼɯɸʃʔʅʀʍ 

ɻʈʀɹɯɺ 

58 

ʂʫʰʥʽʨʠʢ ʆ.ɺ., ʍʫʜʘ ʃ.ɺ., ʍʫʜʠʡ ʆ.ɯ. ɺʇʃʀɺ ʈɯɿʅʀʍ ʂʆʈʄʆɺʀʍ 

ʉʋɹʉʊʈɸʊɯɺ ʅɸ ɸʄɯʅʆʂʀʉʃʆʊʅʀʁ ʉʂʃɸɼ ʂʋʃʔʊʋʈʀ SIMOCEPHALUS 

VETULUS (MULLER)  

59 

ʃʫʮʝʥʢʦ ʊ.ʄ. ʆʊʈʀʄɸʅʅʗ ʈɽʂʆʄɹɯʅɸʅʊʅʆɻʆ ɯʅʊɽʈʃɽʁʂɯʅʋ-7 

ʃʖɼʀʅʀɺ ʇʈʆʂɸʈɯʆʊʀʏʅɯʁ ʉʀʉʊɽʄɯ ɽʂʉʇʈɽʉɯɰ  

60 

ʃʫʮʝʥʢʦ ʊ.ʄ., ɻʘʣʢʽʥ ʆ.ʖ. ʉʊɸʅɼɸʈʊʀɿɸʎɯɰ ʇʈɽʇɸʈɸʊɯɺ ʅɸ ʆʉʅʆɺɯ 

ʈɽʂʆʄɹɯʅɸʅʊʅʆɻʆ ɯʅʊɽʈʃɽʁʂɯʅʋ-7 ʃʖɼʀʅʀ  

61 

ʄʘʢʩʠʤʝʥʢʦ ʂ.ʆ., ɼʝʭʪʷʨʝʥʢʦ ʅ.ɺ. ɺʀʂʆʈʀʉʊɸʅʅʗ ɻɽʅɽʊʀʏʅʆ 

ʄʆɼʀʌɯʂʆɺɸʅʀʍ ʆʈɻɸʅɯɿʄɯɺ ɺ ʗʂʆʉʊɯ ʇʈʆɼʋʎɽʅʊɯɺ 

ɻʃʖʂʆɿʆʆʂʉʀɼɸɿʀ 

62 

ʄʘʣʽʱʫʢ ɯ.ɺ., ɻʨʠʥʴʢʦ ʆ.ɽ., ʏʝʙʘʥ ʃ.ʄ. ɸʄɯʅʆʂʀʉʃʆʊʅʀʁ ʉʂʃɸɼ 

DESMODESMUS ARMATUS (CHOD.) HEGEW, ʂʋʃʔʊʀɺʆɺɸʅʆɻʆ ʅɸ 

ʉʂʀɼʅɯʁ ɺʆɼɯ ɯɿ ʈʀɹʆɺʆɼʅʆɰ ʋʉʊɸʅʆɺʂʀ ɿɸʄʂʅʋʊʆɻʆ 

ɺʆɼʆʇʆʉʊɸʏɸʅʅʗ 

63 

ʄʦʭʥʘʯ ʖ.ʉ., ʃʽʥʦʚʠʮʴʢʘ ɺ.ʄ. ɹɯʆʊɽʍʅʆʃʆɻɯʗ ʆʊʈʀʄɸʅʅʗ 

ɽʂɿʆʇʆʃɯʉɸʍɸʈʀɼɯɺ ɿ ɺʀʑʆɻʆ ɹɸɿʀɼɯʆʄɯʎɽʊʋ GRIFOLA FRONDOSA 

64 

ʅʻʯʘʻʚʘ ʗ.ʆ., ʆʣʝʬʽʨʝʥʢʦ ɼ.ɺ.ʇʈɸʂʊʀʏʅɽ ɿɸʉʊʆʉʋɺɸʅʅʗ ʌɽʈʄɽʅʊɯɺ 

ɼɽʈɽɺʆʈʋʁʅɯɺʅʀʍ ɹɸɿʀɼɯɸʃʔʅʀʍ ɻʈʀɹɯɺ 

65 

ʅʽʪʦʚʩʴʢʘ ɯ.ʆ., ɸʙʨʘʽʤʦʚʘ ʆ.ɭ., ʉʘʪʘʨʦʚʘ ʊ.ʄ., ʈʫʜʘʩ ɺ.ɸ., ʄʦʨʛʫʥ ɹ.ɺ. 

ʆʊʈʀʄɸʅʅʗ ʊʈɸʅʉɻɽʅʅʆɰ ʂʋʂʋʈʋɼɿʀ, ʉʊɯʁʂʆɰ ɼʆ ɻɽʈɹɯʎʀɼʋ BASTA, 

ɼʃʗ ʃɯʅɯʁ ɯ ɻɯɹʈʀɼɯɺ ʋʂʈɸɰʅʉʔʂʆɰ ʉɽʃɽʂʎɯɰ 

66 
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ʆʣʝʡʥʽʢʦʚʘ ɺ.ɺ., ɼʝʨʝʚʷʥʢʦ ʖ.C., ʃʘʟʘʨʝʥʢʦ ʃ.ʄ., ʇʨʘʩʘʥʥʘ ɹ.ɼ. 

ʃɸʂʊʆɹɸʂʊɽʈɯɰ ʗʂ ʆʉʅʆɺɸ ʇʈʆɼʋʂʊɯɺ ʌʋʅʂʎɯʆʅɸʃʔʅʆɻʆ 

ʍɸʈʏʋɺɸʅʅʗ  

67 

ʇʘʜʫʥ ɸ.ʉ., ʉʦʢʦʣʦʚʘ ɯ.ɭ.ʉʊʀʄʋʃʗʎɯʗ ʈʆʉʊʋ ʂʋʂʋʈʋɼɿʀ ʇɯɼ ɺʇʃʀɺʆʄ 

ʇʈɽʇɸʈɸʊʋ ʃɯɿʆʈɽʎʀʌɯʅ ɯ ɺ ʂʆʄɹɯʅɸʎɯɰ ʁʆɻʆ ɿ ʆʈɻɸʅɯʏʅʀʄʀ ʊɸ 

ʄɯʅɽʈɸʃʔʅʀʄʀ ɼʆɹʈʀɺɸʄʀ 

68 

ʇʘʥʯʝʥʢʦ ʆ.ʊ. ʃʽʥʦʚʠʮʴʢʘ ɺ.ʄ. ɽʂɿʆʇʆʃɯʉɸʍɸʈʀɼʀ ɺʀʑʀʍ 

ɹɸɿʀɼɯɸʃʔʅʀʍ ɻʈʀɹɯɺ 

69 

ʇʘʨʰʠʢʦʚ ɺ.ʆ., ʃʽʥʦʚʠʮʴʢʘ ɺ.ʄ. ɺʀʂʆʈʀʉʊɸʅʅʗ ɹɯʆʉʋʈʌɸʂʊɸʅʊɯɺ ʋ 

ʉɯʃʔʉʂʆʄʋ ɻʆʉʇʆɼɸʈʉʊɺɯ 

70 

ʇʝʪʝʨʩʦʥ ɸ.ɸ., ʇʨʠʱʝʧʘ ʖ. ʉ. ʄɽʊʆɼ ɺʀɿʅɸʏɽʅʅʗ ʄɽʍɸʅɯʏʅʀʍ 

ʆɹʄɽɾɽʅʔ ɯʅʌɯʃʔʊʈɸʎɯɰ ʄɯɾʂʃɯʊʀʅʅʆɻʆ ʇʈʆʉʊʆʈʋ ʃʀʉʊʗ ʈʆʉʃʀʅ 

ɹɸʂʊɽʈɯɸʃʔʅʆʖ ʉʋʉʇɽʅɿɯɭʖ 

71 

ʇʠʢʘʣʦ ʉ.ɺ., ɺʦʣʦʱʫʢ ʉ.ɯ. ʆʎɯʅʂɸ ʉʊɯʁʂʆʉʊɯ ɼʆ ʆʉʄʆʊʀʏʅʆɻʆ ʉʊʈɽʉʋ 

ɻɽʅʆʊʀʇɯɺ ʊʈʀʊʀʂɸʃɽ ʆɿʀʄʆɻʆ ɿɸ ʋʄʆɺ IN VITRO 

72 

ʇʠʣʠʧʯʘʢ ɹ.ɺ., ʇʘʨʽʣʦʚʘ ʆ.ʆ., ʐʘʥʜʨʝʥʢʦ ʉ.ɻ. ʉɽʅʉʆʈʅʀʁ ʇʈʀʃɸɼ ɼʃʗ 

ʆʎɯʅʂʀ ʅɯʊʈʆɿɸʊʀɺʅʆɻʆ ʉʊɸʊʋʉʋ ɺ ʇʆɺɯʊʈɯ, ʑʆ ɺʀɼʀʍɸɭʊʔʉʗ 

73 

ʇʽʜʛʦʨʥʘ ɸ.ɺ., ɻʦʨʦʙʝʮʴ ʉ.ɺ., ʄʘʟʫʨʝʥʢʦ ʈ.ɺ., ʄʘʭʥʦ ʉ.ʄ., ɻʦʨʙʠʢ ʇ.ʇ. 

ɺʇʃʀɺ ɺʀʉʆʂʆɼʀʉʇɽʈʉʅʀʍ ʆʂʉʀɼɯɺ ʅɸ ɯʅʊɽʅʉʀʌɯʂɸʎɯʖ ʇʈʆʎɽʉɯɺ 

ʌɽʈʄɽʅʊɸʎɯɰ ɼʈɯɾɼɾʆɺʀʄʀ ʂʃɯʊʀʅɸʄʀ Saccharomyces cerevisiae 

74 

ʇʽʪʨʦʯʝʥʢʦ ɯ.ʄ., ɾʦʣʥʝʨ ʃ.ɻ. ʊɽʈʄʆʉʊɸɹɯʃʔʅɯ ɽʂɿʆɻɽʅʅɯ ɸʄɯʃɸɿʀ 

ʇʈɽɼʉʊɸɺʅʀʂɯɺ ʈʆɼʋ ɺACILLUS ʊɸ ɰʍ ɺʀʂʆʈʀʉʊɸʅʅʗ ɺ ʈɯɿʅʀʍ 

ɻɸʃʋɿʗʍ ʅɸʈʆɼʅʆɻʆ ɻʆʉʇʆʈɼʆɸʉʊʈɺɸ 

75 

ʇʦʣʽʱʫʢ ɺ.ʖ., ɼʫʛʘʥ ʆ.ʄ. ʇʆɾʀɺʅɯ ʇʆʊʈɽɹʀ ʐʊɸʄʋ EREMOTHECIUM 

ASHBYI GUILLIER 

76 

ʇʦʣʽʱʫʢ ɯ.ɺ., ɾʦʣʥʝʨ ʃ.ɻ. ʄʆʅʆʂʃʆʅɸʃʔʅɯ ɸʅʊʀʊɯʃɸ 

ɺʅʋʊʈɯʐʅʔʆʂʃɯʊʀʅʅʆɰ ɼɯɰ ï ESK1 ʊɸ ESKM ɺ ɹʆʈʆʊʔɹɯ ɿ 

ʆʅʂʆʃʆʅɯʏʅʀʄʀ ɿɸʍɺʆʈʖɺɸʅʅʗʄʀ 

77 

ʇʦʭʠʣʴʢʦ ʉ.ʖ., ʉʪʝʧʘʥʝʥʢʦ ɸ.ɯ., ɼʫʛʘʥ ʆ.ʄ., ʄʦʨʛʫʥ ɹ.ɺ. ɯɼɽʅʊʀʌɯʂɸʎɯʗ 

ʇʐɽʅʀʏʅʆ-ɾʀʊʅʔʆɰ ʊʈɸʅʉʃʆʂɸʎɯɰ 4BS.4BL-5RL ʋ ʉʆʈʊɸʍ ʄôʗʂʆɰ 

ʇʐɽʅʀʎɯ  

78 

ʈʝʰʝʪʽʣʦ ɯ. ʄ. ɻɽʄɯʎɽʃʖʃɸɿʀ ʊɸ ʐʃʗʍʀ ɰʍ ʇʈɸʂʊʀʏʅʆɻʆ 

ɺʀʂʆʈʀʉʊɸʅʅʗ 

79 

ʉʘʚʝʥʢʦ ɯ.ɺ., ʅʠʢʠʪʶʢ ʃ.ɺ. ɸʅʊʀɸɼɻɽɿʀɺʅɯ ɺʃɸʉʊʀɺʆʉʊɯ 

ʇʆɺɽʈʍʅɽɺʆɸʂʊʀɺʅʀʍ ʈɽʏʆɺʀʅ ʉʀʅʊɽɿʆɺɸʅʀʍ ɺ ʈɯɿʅʀʍ ʋʄʆɺɸʍ 

ʂʋʃʔʊʀɺʋɺɸʅʅʗ ACINETOBACTER CALCOACETICUS ɯʄɺ ɺ-7241 ʊɸ 

NOCARDIA VACCINII ɯʄɺ ɺ-7405 

80 

ʉʠʨʦʾʜ ʆ.ʆ., ʂʫʣʘʡ ɯ.ʆ., ʃʘʧʽʥʩʴʢʠʡ ɸ.ɺ., ʃʽʥʦʚʠʮʴʢʘ ɺ.ʄ., ʉʘʚʠʮʴʢʘ ʄ.ɸ., 

ʇʘʰʠʥʩʴʢʠʡ ɭ.ɺ. ɻʃʀɹʀʅʅɽ ʂʋʃʔʊʀɺʋɺɸʅʅʗ SACCHAROMYCES 

CEREVISIAE ʅɸ ʉɽʈɽɼʆɺʀʑɯ ɿ ʊʈʀʌʆʉʌɸʊ ʂɸʃʔʎɯɭʄ 

81 

ʉʽʤʦʥʦʚʘ ɯ.ʉ., ʅʘʛʦʨʥʷʢ ʊ.ɸ. ʈʆʃʔ ʇʈʆɹɯʆʊʀʂɯɺ ɺ ʉʊɸɹɯʃɯɿɸʎɯɰ 

ʂʀʐʂʆɺʆɰ ʄɯʂʈʆʌʃʆʈʀ ʃʖɼʀʅʀ 

82 
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ʉʽʯʝʚʩʴʢʘ ʅ., ʂʦʩʪʠʢ ʍ., ʂʨʚʘʚʠʯ ɸ., ʇʝʪʨʽʥʘ ʈ. ʂʋʃʔʊʀɺʋɺɸʅʅʗ Gladiolus 

imbricatus ɺ ʋʄʆɺɸʍ IN VITRO 

83 

ʉʢʦʨʦʙʦʛʘʪʴʢʦ ɸ.ʄ., ʃʽʥʦʚʠʮʴʢʘ ɺ.ʄ. ʆʊʈʀʄɸʅʅʗ ɻʃʖʂɸʅɯɺ ɿ ɺʀʑʀʍ 

ɹɸɿʀɼɯɸʃʔʅʀʍ ɻʈʀɹɯɺ 

84 

ʉʢʨʠʥʠʢ ʄ.ʄ., ʉʪʝʧʘʥʝʥʢʦ ɸ.ɯ., ɹʘʥʥʠʢʦʚʘ ʄ.ʆ., ʄʦʨʛʫʥ ɹ.ɺ. ɸʅɸʃɯɿ 

ʇʐɽʅʀʏʅʆɻʆ ɹʆʈʆʐʅɸ ʅɸ ʅɸʗɺʅɯʉʊʔ ʇʐɽʅʀʏʅʆ-ɾʀʊʅɯʍ 

ʊʈɸʅʉʃʆʂɸʎɯʁ 1AL.1RS ʊɸ 1BL.1RS 

85 

ʉʤʦʨʦʜʩʴʢʘ ʆ. ʄ. , ʉʫʭʦʜʫʙ ʃ.ʌ. ʉʀʅʊɽɿ ɸʇɸʊʀʊʇʆʃɯʄɽʈʅʀʍ 

ʄɸʊɽʈɯɸʃɯɺ ʄɽɼʀʏʅʆɻʆ ʇʈʀɿʅɸʏɽʅʅʗ   

86 

ʉʪʘʨʦʚʦʡʪʦʚʘ ʉ.ʆ., ʆʨʷʙʽʥʩʴʢʘ ʃ.ɹ., ʃʫʙʝʥʝʮʴ ɺ.ɯ. ʉʇɽʎʀʌɯʏʅɯʉʊʔ ɼɯɰ 

ɺɯʊʏʀɿʅʗʅʆɻʆ ɸʅʊʀʄɯʂʆʊʀʂʋ ɽʉʋʃɸʅʋ 

87 

ʉʪʨʝʣʴʥʠʢ ʆ.ʆ., ɻʘʥʮʝʚʘ ʂ.ʄ., ɻʦʨʯʘʢʦʚ ɺ.ʖ. ʇʈʀʉʂʆʈɽʅʅʗ 

ʇʈʆʈʆʉʊɸʅʅʗ ɿɽʈʅɸ ʇʐɽʅʀʎɯ ɿɸ ɼʆʇʆʄʆɻʆʖ ɹɯʆɻʋʄʋʉʋ ʊɸ 

ɼʆɼɸɺɸʅʅʗ ɺ ʉɽʈɽɼʆɺʀʑɽ ʉʇʆʃʋʂ ɺʆɼʆʈʆɿʏʀʅʅʆɻʆ ʂʈɽʄʅɯʖ 

88 

ʉʫʰʢʦ ɸ.ʈ. ʋʊɺʆʈɽʅʅʗ ʅ2 ʇʈʀ ɿɹʈʆɼɾʋɺɸʅʅɯ ʊɺɽʈɼʀʍ ʍɸʈʏʆɺʀʍ 

ɺɯɼʍʆɼɯɺ ʗʂ ɽʌɽʂʊʀɺʅʀʁ ʅɸʇʈʗʄ ɺʆɼʅɽɺʆɰ ɽʅɽʈɻɽʊʀʂʀ 

89 

ʊʝʨʝʱʫʢ ɻ.ɺ., ɸʥʜʨʽʷʰ ɺ.ɺ., ɺʘʪʣʽʮʦʚ ɼ.ɺ., ʆʨʷʙʽʥʩʴʢʘ ʃ.ɹ., ɯʛʨʫʥʦʚʘ ʂ.ʄ. 

ɺʇʃʀɺ ʄʆɼʀʌɯʂʆɺɸʅʆɻʆ ʇʆɾʀɺʅʆɻʆ ʉɽʈɽɼʆɺʀʑɸ ʅɸ ʂʃɯʊʀʅʅʀʁ 

ʎʀʂʃ LACTOBACILLUS PLANTARUM 2621 

90 

ʊʠʤʦʰʫʢ ʂ. ɺ. ɺʇʃʀɺ ʋʄʆɺ ʂʋʃʔʊʀɺʋɺɸʅʅʗ NOCARDIA VACCINII 

ɯʄɺɺ7405 ʅɸ ɸʅʊʀʄɯʂʈʆɹʅɯ ɺʃɸʉʊʀɺʆʉʊɯ ʇʆɺɽʈʍʅɽɺʆɸʂʊʀɺʅʀʍ 

ʈɽʏʆɺʀʅ ʑʆɼʆ ʌɯʊʆʇɸʊʆɻɽʅʅʀʍ ɹɸʂʊɽʈɯʁ 

91 

ʌʝʜʦʨʦʚʘ ʆ.ɺ., ʇʝʪʨʽʥʘ ʈ.ʆ., ɿʘʷʨʥʶʢ ɸ.ʄ., ɿʘʷʨʥʶʢ ʅ.ʃ., 

ʂʨʚʘʚʠʯ ɸ.ʉ., 
 
ʂʦʥʝʯʥʘ ʈ.ʊ.,  ʄʠʣʷʥʠʯ ɸ.ʆ. ʉʊɺʆʈɽʅʅʗ ʂʆʄɹɯʅʆɺɸʅʆɻʆ 

ʃɯʂʋɺɸʃʔʅʆ-ʂʆʉʄɽʊʀʏʅʆɻʆ ɿɸʉʆɹʋ ʅɸ ʆʉʅʆɺɯ ʉɽʂʈɽʊʋ ʈɸɺʃʀʂɸ 

ʊɸ ɹɯʆʄɸʉʀ ɾɽʅʔʐɽʅʖ ɿɺʀʏɸʁʅʆɻʆ 

92 

ʌʝʩʶʢ ʆ.ɺ., ɺʝʥʛʣʦʚʩʴʢʘ ɸ.ʉ.,
 
ɺʘʩʠʣʝʥʢʦ ʄ.ʖ.

 
ɰʉʊɯɺʅɯ ʈʆʉʃʀʅʅɯ 

ɺɸʂʎʀʅʀ 

93 

ʏʫʜʥʽʚʝʮʴ ʆ.ʄ., ʇʘʣʶʰʦʢ ʆ.ɸ., ɼʟʠʛʫʥ ʃ.ʇ. ɺʇʃʀɺ ʌʆʉʌɸʊɯɺ ʂɸʃɯʖ ʅɸ 

ʈɯʉʊ ʊʈʋʊʆɺʀʂɸ LAETIPORUS SULPHUREUS ʅɸ ɽʂʉʊʈɸʂʊɯ ɿ ɹʋʈʗʂʆɺʆɻʆ 

ɾʆʄʋ 

94 

ʐʝʤʝʥʜʶʢ ʆ.ɺ., ɾʦʣʥʝʨ ʃ.ɻ., ɹʠʢʦʚʘ ʊ.ɯ., ɾʦʣʦʙʘʢ ʅ.ʄ. 

ɯʅʊɽʈʌɽʈʆʅʆɻɽʅʅɸ ɸʂʊʀɺʅɯʉʊʔ ɸʄɯʅʆɽʊʆʂʉʀɼʀʌɽʅɯʃɯɺ ï 

ʉʊʈʋʂʊʋʈʅʀʍ ɸʅɸʃʆɻɯɺ ɸʄɯʂʉʀʅʋ  

95 

ʗʽʢʦʚʘ ʄ.ʖ.
 
ɺʀʂʆʈʀʉʊɸʅʅʗ ɻʈʀɹɯɺ ʊɸ ʇʈʆɼʋʂʊɯɺ ɻʈʀɹʅʆɻʆ 

ʇʆʍʆɼɾɽʅʅʗ ɺ ʂʆʉʄɽʊʆʃʆɻɯɰ 

96 

ʗʽʢʦʚʘ ʄ.ʖ.,
 
ʄʠʭʘʡʣʦʚʘ ʆ.ɹ.

 
ʂʋʃʔʊʋʈɸʃʔʅʆ-ʄʆʈʌʆʃʆɻɯʏʅɯ  

ɺʃɸʉʊʀɺʆʉʊɯ  ɹɸɿʀɼɯɸʃʔʅʆɻʆ ʃɯʂɸʈʉʔʂʆɻʆ ʄɸʂʈʆʄɯʎɽʊɸ 

PɯPTOPORUS BETULINUS (BULL.) P. KARST. 

97 

ʗʥʯʝʥʢʦ ɺ.ʖ., ʉʪʝʧʘʥʝʥʢʦ ʆ.ɺ., ʄʦʨʛʫʥ ɹ.ɺ. ɺʀʗɺʃɽʅʅʗ ɸʃɽʃʔʅʆɻʆ 

ʉʊɸʅʋ ɻɽʅɸ PSY-ɸ1, ɸʉʆʎɯʁʆɺɸʅʆɻʆ ɿɯ ɺʄɯʉʊʆʄ ʂɸʈʆʊʀʅʆɰɼɯɺ, 

ʉɽʈɽɼ ɺɯʊʏʀɿʅʗʅʀʍ ʉʆʈʊɯɺ ʇʐɽʅʀʎɯ 

98 

Hossein Rassi and Samaneh Niko EXPRESSION OF HUMAN 

PAPILLOMAVIRUSTYPE 18 L1 VIRUS-LIKE PARTICLES IN METHYLOTROPIC 

YEAST, PICHIAPASTORIS  

99 
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Neda Gegar Goshe, Marjan Moradi fard and Hossein Rassi PRODUCTION OF 

NOVEL ANTIBIOTICS BY IMPORTING ERYK AND ERYG GENES 

INSTREPTOMYCES FRADIAE 

 

100 

ʉʝʢʮʽʷ 2. ɹɯʆɯʅʌʆʈʄɸʊʀʂɸ. ʄʆʃɽʂʋʃʗʈʅɸ ʊɸ ʂʃɯʊʀʅʅɸ ɹɯʆʊɽʍʅʆʃʆɻɯʗ 

 

 

ɹʝʣʦʫʩ ʀ.ɸ., ɹʦʷʨʰʠʥ ʂ.ʉ., ʊʫʢʘʣʦ ʄ.ɸ. ʉʆɿɼɸʅʀɽ ʀ ʇʈɽɼɺɸʈʀʊɽʃʔʅʆɽ 

ʊɽʉʊʀʈʆɺɸʅʀɽ ʐʊɸʄʄɸ ESCHERICHIA COLI ɼʃʗ ʇʈʆɺɽʈʂʀ 

ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʀʅɻʀɹʀʊʆʈʆɺ ʃɽʁʎʀʃ-ʊʈʅʂ ʉʀʅʊɽʊɸɿʓ 

MYCOBACTERIUM TUBERCULOSIS IN VIVO 

101 

ɹʝʩʧʘʣʴʢʦ ɸ.ɺ., ɻʝʨʝʡʭʘʥʦʚʘ ɽ.ʂ., ɼʝʤôʷʥʝʥʢʦ ɯ. ɺ. ɹɯʆɯʅʌʆʈʄɸʎɯʁʅʀʁ 

ɸʅɸʃɯɿ ɿɺʆʈʆʊʅʆɻʆ ɯ ʅɽɿɺʆʈʆʊʅʆɻʆ ʅɸʂʆʇʀʏɽʅʅʗ ɿɸʃɯɿɸ ɺ 

CHRYSIOGENES 

102 

ɹʦʡʢʦ ɯ.ʇ., ʃʝʚʯʝʥʢʦ ʄ.ʇ., ʐʠʣʦ ʊ.ɸ., ɼʝʤôʷʥʝʥʢʦ ɯ. ɺ. ɹɯʆɯʅʌʆʈʄɸʎɯʁʅʀʁ 

ɸʅɸʃɯɿ ɿɺʆʈʆʊʅʆɻʆ ɯ ʅɽɿɺʆʈʆʊʅʆɻʆ ʅɸʂʆʇʀʏɽʅʅʗ ɿɸʃɯɿɸ ɺ 

THERMOTOGAE 

103 

ɹʦʡʢʦ ɯ.ʇ., ʄʘʨʠʥʯʝʥʢʦ ʃ.ɺ., ɿʘʙʦʣʦʪʥʘ ɻ.ʄ., ʅʽʞʝʣʴʩʴʢʘ ʆ.ɯ. ɺʇʃʀɺ ɽʄɺ 

ʄʄɼ ʅɸ ɿɼɸʊʅɯʉʊʔ ʄʋʊɸʅʊʅʆɻʆ ʊɸ ʅɽ ʄʋʊɸʅʊʅʆɻʆ ʐʊɸʄɯɺ 

Brevibacterium sp. ʑʆɼʆ ʇɯɼɺʀʑɽʅʅʗ ʉʀʅʊɽɿʋ ʃɯɿʀʅʋ  

104 

ɻʥʘʪʶʢ ɯ.ʉ., ɻʦʨʙʘʪʶʢ ɯ.ʈ., ɹʘʥʥʠʢʦʚʘ ʄ.ʆ., ʄʦʨʛʫʥ ɹ.ɺ. ɯʅɻɯɹʋʖʏɸ ɼɯʗ 

ʊʀʄɽʅʊʀʅʋ ʅɸ AGROBACTERIUM TUMEFACIENS  

105 

ɻʥʘʪʶʢɸ.ʆ., ɿʙʦʨʦʚʩʴʢʠʡ ʄ.ʖ., ʃʠʪʚʠʥʝʥʢʦ ɼ.ʄ. ɼʆʉʃɯɼɾɽʅʅʗ ʊʀʇʋ 

CYANOBACTERIA ʄɽʊʆɼɸʄʀ ʇʆʈɯɺʅʗʃʔʅʆɰ ɻɽʅʆʄɯʂʀ ʅɸ 

ʄʆɾʃʀɺɯʉʊʔ ɿɺʆʈʆʊʅʔʆɻʆ ɯ ʅɽɿɺʆʈʆʊʅʆɻʆ ʅɸʂʆʇʀʏɽʅʅʗ ɿɸʃɯɿɸ 

106 

ɻʦʣʝʥʙʝʨʛ ʄ.ʆ., ʄʝʜʚʻʜʻʚ ʆ. ɺ., ɼʝʤôʷʥʝʥʢʦ ɯ.ɺ., ɻʦʨʦʙʝʮʴ ʉ.ɺ. 

ɹIʆIʅʌʆʈʄɸʎIʁʅʀʁ ɸʅɸʃIɿ ɿɺʆʈʆʊʅʆɻʆ I ʅɽɿɺʆʈʆʊʅʆɻʆ 

ʅɸʂʆʇʀʏɽʅʅʗ ɿɸʃIɿɸ ɺ ʈRʆʊɽʆɺɸʉʊɽRIɸ 

107 

ɻʦʨʦʙʝʮʴ ʉ.ɺ., ɻʦʨʦʙʝʮʴ ʆ.ʖ., ɹʫʪʝʥʢʦ ʂ.ʆ., ɹʝʨʜʥʽʢʦʚʘ ʂ. ɸ., ɻʦʨʜʽʻʥʢʦ ɯ.ʉ. 

ɹɯʆɯʅʌʆʈʄɸʎɯʁʅʀʁ ɸʅɸʃɯɿ ʄɯʂʈʆʌʃʆʈʀ ɼʀʍɸʃʔʅʀʍ ʐʃʗʍɯɺ 

108 

ɻʦʨʦʙʝʮʴ ʉ.ɺ., ɻʦʨʦʙʝʮʴ ʆ.ʖ., ɹʫʪʝʥʢʦ ʂ.ʆ., ʏʠʞ ʖ.ʄ. ɺʀʂʆʈʀʉʊɸʅʅʗ 

ɻɯʇɽʈʊɽʈʄɯɰ ʊɸ ʎɯʃʔʆɺʆɰ ɼʆʉʊɸɺʂʀ ʃɯʂɯɺ ʇʈʀ ɿɸʇɸʃʔʅʀʍ ʇʈʆʎɽʉɸʍ 

109 

ɻʦʨʦʙʝʮʴ ʆ.ʖ., ɻʦʨʦʙʝʮʴ ʖ.ɯ., ʈʦʩʧʦʪʥʶʢ ɺ.ʇ. ʄɸɻʅɯʊʆʌʆʈɽʊʀʏʅʀʁ 

ʇʆʊɽʅʎɯɸʃ ʇʈʀ ʈʋʉɯ ʂʃɸʉʊɽʈʅʀʍ ʇʈʆɼʋʂʊɯɺ ɽʃɽʂʊʈʆʍɯʄɯʏʅʀʍ 

ʈɽɸʂʎɯʁ ʋ ʅɽʆɼʅʆʈɯɼʅʆʄʋ ʄɸɻʅɯʊʅʆʄʋ ʇʆʃɯ
 

110 

ɻʦʨʦʙʝʮʴ ʖ.ɯ., ɻʦʨʦʙʝʮʴ ʆ.ʖ.,  ʈʦʩʧʦʪʥʶʢ ɺ.ʇ., ɻʨʝʙʠʥʘʭʘ ɺ.ɯ., ɸʙʨʘʤʯʫʢ 
ʄ.ɺ. ʌɸɿʆɺɸ ʉɽʇɸʈɸʎɯʗ ʊʀʇʋ çʈɯɼʀʅɸ-ʈɯɼʀʅɸè ʇʈʀ ʆʉɸɼɾɽʅʅɯ  ʄɯɼɯ 

ʅɸ ʉʊɸʃɽɺʋ ʇʃɸʉʊʀʅʋ ɺ ʅɽʆɼʅʆʈɯɼʅʆʄʋ ʄɸɻʅɯʊʅʆʄʋ ʇʆʃɯ 
 

111 

ɻʦʨʦʙʝʮʴ ʆ.ʖ., ɻʦʨʦʙʝʮʴ ʉ.ɺ., ʈʦʩʧʦʪʥʶʢ ɺ.ʇ., ʄʠʭʘʡʣʝʥʢʦ ʅ.ʆ., ɹʦʡʯʫʢ 

ʄ.ʉ., ʃʦʙʦʮʴʢʘ ʆ.ʇ. ɼʆʉʃɯɼɾɽʅʅʗ ʈʆɿʄɯʈɯɺ ʊɸ ʉʊʈʋʂʊʋʈʀ ʅɯʂɽʃɽɺʀʍ 

ɼɽʅɼʈʀʊɯɺ ɺ ɿɸʃɽɾʅʆʉʊɯ ɺɯɼ ʈʆɿʄɯʈɯɺ ʌɽʈʆʄɸɻʅɯʊʅʆɰ ʇɯɼʂʃɸɼʂʀ 

112 

ɻʦʨʦʙʝʮʴ ʉ.ɺ., ɻʦʨʦʙʝʮʴ ʆ.ʖ., ʏʠʞ ʖ.ʄ., ʄʠʭʘʣʴʯʫʢ ʊ.ʆ. ɺʀɿʅɸʏɽʅʅʗ 

ʉʊɸɹɯʃʔʅʆʉʊɯ ʄɸɻʅɯʊʅʀʍ ɺʃɸʉʊʀɺʆʉʊɽʁ ʄɸɻʅɯʊʆʂɽʈʆɺɸʅʆɻʆ 

ɹɯʆʉʆʈɹɽʅʊʋ ʅɸ ʆʉʅʆɺɯ ɼʈɯɾɼɾɯɺ SACHAROMYCES CEREVISIAE 

113 

ɻʦʨʦʙʝʮʴ ʆ.ʖ., ɯʚʘʥʯʝʥʢʦ ɸ.ɺ., ʉʤʘʛʦʣʴ ʖ.ʆ., ʄʝʜʚʻʜʻʚ ʆ.ɺ. ɼʆʉʃɯɼɾɽʅʅʗ 

ʃʆʂɸʃɯɿɸʎɯɰ ɹɯʆɻɽʅʅʀʍ ʄɸɻʅɯʊʅʀʍ ʅɸʅʆʏɸʉʊʀʅʆʂ ɺ ʆʈɻɸʅɸʍ 

ʉʉɸɺʎɯɺ ʊɸ ʃʖɼʀʅʀ 

114 
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ɻʦʨʦʙʝʮʴ ʆ.ʖ., ʂʠʙʘ ɸ.ɸ., ʈʦʩʧʦʪʥʶʢ ɺ.ʇ. ɼɽʊɽʂʎɯʗ ʅɸʅʆʈʆɿʄɯʈʅʀʍ 

ʂʃɸʉʊɽʈʅʀʍ ʇʈʆɼʋʂʊɯɺ ɽʃɽʂʊʈʆʍɯʄɯʏʅʀʍ ʈɽɸʂʎɯʁ  

ʋ ʅɽʆɼʅʆʈɯɼʅʆʄʋ ʄɸɻʅɯʊʅʆʄʋ ʇʆʃɯ 

115 

ɻʦʨʦʙʝʮʴ ʉ.ɺ., ʂʦʚʘʣʴʦʚ ʆ.ɺ., ʏʠʞ ʖ.ʄ. ʆʊʈʀʄɸʅʅʗ ʉʋʍʆɻʆ 

ʄɸɻʅɯʊʆʂɽʈʆɺɸʅʆɻʆ ɹɯʆʉʆʈɹɽʅʊʋ ʅɸ ʆʉʅʆɺɯ ɼʈɯɾɼɾɯɺ 

SACHAROMYCES CEREVISIAE ɼʃʗ ʆʏʀʑɽʅʅʗ ʉʊɯʏʅʀʍ ɺʆɼ 

116 

ɻʦʨʦʙʝʮʴ ʉ.ɺ., ʂʨʘʚʯʝʥʢʦ ʆ.ɺ., ʄʘʨʯʝʥʢʦ ɸ.ɺ., ʄʝʜʚʻʜʻʚ ʆ.ɺ. 

ɹɯʆʄɯʅɽʈɸʃɯɿɸʎɯʗ ɹɯʆɻɽʅʅʀʍ ʄɸɻʅɯʊʅʀʍ ʅɸʅʆʏɸʉʊʀʅʆʂ ʋ ʂʆʄɸʍ 

117 

ɻʦʨʦʙʝʮʴ ʉ.ɺ., ʄʝʜʚʻʜʻʚ ʆ.ɺ., ɹʘʥʥʠʢʦʚʘ ʄ.ʆ., ɻʥʘʪʶʢ ɯ.ʉ. 

ɹɯʆɯʅʌʆʈʄɸʎɯʁʅʀʁ ɸʅɸʃɯɿ ɹɯʃʂɯɺ ʄɸɻʅɯʊʆʉʆʄʅʆɻʆ ʆʉʊʈɯɺʎʗ 

ʄɸɻʅɯʊʆʊɸʂʉʀʉʅʀʍ ɹɸʂʊɽʈɯʁ 

ʊɸ AGROBACTERIUM SP. 

118 

ɻʦʨʦʙʝʮʴ ʉ.ɺ., ʍʘʚʝʥʴ ʆ.ɻ., ʄʝʜʚʻʜʻʚ ʆ.ɺ. ʇʆʊɽʅʎɯʁʅɯ ʇʈʆɼʋʎɽʅʊʀ 

ɹɯʆɻɽʅʅʀʍ ʄɸɻʅɯʊʅʀʍ ʅɸʅʆʏɸʉʊʀʅʆʂ ʉɽʈɽɼ ɹɸʂʊɽʈɯʁ-ʉʆʈɹɽʅʊɯɺ 

ɯʆʅɯɺ ɺɸɾʂʀʍ ʄɽʊɸʃɯɺ 

119 

ɻʦʨʦʙʝʮʴ ʉ.ɺ.,ʏʠʞ ʖ.ʄ., ʂʦʚʘʣʴʦʚ ʆ.ɺ., ʐʧʝʪʥʠʡ ɯ.ʆ. ɽʌɽʂʊʀɺʅɯʉʊʔ 

ʄɸɻʅɯʊʆʂɽʈʆɺɸʅʆɻʆ ɹɯʆʉʆʈɹɽʅʊʋ ʅɸ ʆʉʅʆɺɯ ɼʈɯɾɼɾɯɺ 

SACHAROMYCES CEREVISIAE ɼʃʗ ʆʏʀʑɽʅʅʗ ʉʊɯʏʅʀʍ ɺʆɼ 

120 

ɻʨʦʤʥʘʜʩʴʢʘ ʄ.ʆ., ɼʘʨʤʝʥʢʦ ɭ.ɸ., ʄʝʜʚʻʜʻʚ ʆ. ɺ. ɸʅɸʃɯɿ ʄʆʃɽʂʋʃʗʈʅʀʍ 

ʄɽʍɸʅɯɿʄɯɺ ʇʈʆʅʀʂʅɽʅʅʗ ɯɿɸʊɯɿʆʅʋ ɺ ʂʋʃʔʊʋʈʋ ʂʃɯʊʀʅ ʂ562 

121 

ɾʝʣʻʚʘ ɺ.ɯ., ʉʢʨʠʥʠʢ ʄ.ʄ., ʄʦʨʦʟʦʚ ɸ.ʆ. ɹɯʆɯʅʌʆʈʄɸʎɯʁʅʀʁ ɸʅɸʃɯɿ 

ɿɺʆʈʆʊʅʆɻʆ ɯ ʅɽɿɺʆʈʆʊʅʆɻʆ ʅɸʂʆʇʀʏɽʅʅʗ ɿɸʃɯɿɸ ʋ ɹɸʂʊɽʈɯʁ ʈʆɼʋ 

DICTIOGLOMUS 

122 

ɿʫʙʝʥʢʦ ʆ.ʉ., ʃʫʢ'ʷʥʦʚʘ ʅ.ʖ., ʐʚʝʮʴ ʖ.ɺ, ʏʝʭʫʥ ɺ.ʌ. ɺʇʃʀɺ 

ʅɸʅʆʏɸʉʊʀʅʆʂ ɿʆʃʆʊɸ ʊɸ ʅɸʅʆʄɸɻʅɽʊʀʊʋ ʅɸ ʋʊɺʆʈɽʅʅʗ 

ʈɽɸʂʊʀɺʅʀʍ ʌʆʈʄ ʂʀʉʅʖ ʂʃɯʊʀʅ ɸʉʎʀʊʅʆɰ ʂɸʈʎʀʅʆʄʀ ɽʈʃɯʍɸ 

ʄʀʐɽʁ 

123 

ʂʠʨʧʘ-ʅʝʩʤʽʷʥ ʊ. ʄ., ʂʘʪʫʥʠʥʘ ʂ.ɺ., ɻʝʨʘʩʠʤʝʥʢʦ ɯ.ʄ. ɺʇʃʀɺ ɽʂʉʇʈɽʉɯɰ 

ɻɽʅɯɺ ɸʎʀʃ-ʃɯʇɯɼʅʀʍ ɼɽʉɸʊʋʈɸɿ ʎɯɸʅʆɹɸʂʊɽʈɯʁ ʅɸ ʉʊɯʁʂɯʉʊʔ 

ʈʆʉʃʀʅ ɼʆ ʆʉʄʆʊʀʏʅʆɻʆ 

ʉʊʈɽʉʋ 

124 

Klebanovych A.A., Rudas V.A., Gerasymenko I.M., Sheludko Y.V., Klein T, 

Kuchuk M.V.  EXPRESSION OF uidA REPORTER GENE DRIVEN BY 

HETEROLOGOUS REGULATORY SEQUENCES IN TOBACCO CHLOROPLASTS 

125 

ʂʣʝʱʝʚʥʽʢʦʚ ɺ.ɺ., ɻʝʨʘʩʠʤʝʥʢʦ ɯ.ʄ., ɸʨʙʫʟʦʚʘ ɯ.ɸ., ʂʝʜʣʷʥ ɺ.ʈ., ʐʝʣʫʜʴʢʦ 

ʖ.ɺ., ɾʦʣʥʝʨ ʃ.ɻ., ɼʦʩʝʥʢʦ ɺ.ɭ. ʉʊɺʆʈɽʅʅʗ ɻɽʅɽʊʀʏʅʀʍ ʂʆʅʉʊʈʋʂʎɯʁ 

ɼʃʗ ɻɽʊɽʈʆʃʆɻɯʏʅʆɰ ɽʂʉʇʈɽʉɯɰ ɺ ʈʆʉʃʀʅɸʍ ʄɸʃʀʍ ʈʅʂ ɼʃʗ 

ʉɸʁʃɽʅʉʀʅɻʋ ɻɽʅɯɺ, ʇʆɺôʗɿɸʅʀʍ ɿ ʈʆɿɺʀʊʂʆʄ ɻɯʇɽʈʊɽʅɿɯɰ 

126 

ʂʦʥʦʚʘʣʦʚʘ ɺ.ɺ., ʉʘʤʯʝʥʢʦ ʖ.ʄ., ʇʘʩʤʫʨʮʝʚʘ ʅ.ɸ. ʨʅ ʊɸ ʊɽʈʄʆʏʋʊʃʀɺɯ 

ʅɸʅʆ(ʌɽʈʆ)ɻɽʃɯ ʅɸ ʆʉʅʆɺɯ N-ɯɿʆʇʈʆʇɯʃɸʂʈʀʃɸʄɯɼʋ  ʊɸ ɸʂʈʀʃʆɺʆɰ 

ʂʀʉʃʆʊʀ  

127 

ʂʨʘʚʝʮʴ ʆ.ʇ., ʄʦʨʛʫʥ ɹ.ɺ., ʉʦʢʦʣʦʚʘ ɼ.ʆ., ʐʥʫʨʝʥʢʦ ʆ.ɸ., ɹʝʨʝʩʪʷʥʘ ɸ. ʄ., 

ɻʨʦʜʟʠʥʩʴʢʠʡ ɼ.ʄ. ʈɯɺɽʅʔ ɽʇɯɻɽʅɽʊʀʏʅʆɻʆ ʇʆʃɯʄʆʈʌɯɿʄʋ ʉʆʈʊʋ ʗʂ 

ʄɸʈʂɽʈ ɺʀʈʆɹʅʀʏʆɰ ʅɸɼɯʁʅʆʉʊɯ   

128 

ʂʨʘʚʝʮʴ ʆ.ʇ., ʉʦʢʦʣʦʚʘ ɼ.ʆ. ɽʇɯɻɽʅɽʊʀʏʅʀʁ ʇʆʃɯʄʆʈʌɯɿʄ ʗʂ 

ʄɽʍɸʅɯɿʄ ʇʆʇʋʃʗʎɯʁʅʆɰ ʉʊɯʁʂʆʉʊɯ ʈʆʉʃʀʅ 

128 
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ʃʠʪʚʠʥʝʥʢʦ ɼ.ʄ., ʄʘʨʠʥʯʝʥʢʦ ʃ.ɺ., ɿʘʙʦʣʦʪʥʘ ɻ.ʄ., ʅʽʞʝʣʴʩʴʢʘ ʆ.ɯ. ʄɽʊʆɼ 

ɯʅʊɽʅʉʀʌɯʂɸʎɯɰ ɹɯʆʉʀʅʊɽɿʋ ʊʈɽʆʅɯʅʋ ʄʋʊɸʅʊʅʀʄ ʊɸ 

ʅɽʄʋʊɸʅʊʅʀʄ ʐʊɸʄʆʄ BREVIBACTERIUM FLAVUM    

129 

ʄʠʭʘʡʣʝʥʢʦ ʅ.ʆ.,  ʄʦʪʨʦʥʝʥʢʦ ɺ.ɺ., ɻʦʨʦʙʝʮʴ ʆ.ʖ.,  ɻʦʨʦʙʝʮʴ ʉ.ɺ. 

ɺʀɼɯʃɽʅʅʗ ʄɸɻʅɯʊʆʂɽʈʆɺɸʅʆɻʆ ʉɸʇʆʅɯʊʋ ɯɿ ɺʆɼʀ 

130 

ʇʽʜʛʦʨʥʘ ɸ.ɺ., ʄʝʜʚʻʜʻʚ ʆ.ɯ., ɻʦʨʦʙʝʮʴ ʉ.ɺ. ɹɯʆɯʅʌʆʈʄɸʎɯʁʅʀʁ ɸʅɸʃɯɿ 

ɻʆʄʆʃʆɻɯɺ ɹɯʃʂɯɺ ʋ ɹɸʂʊɽʈɯʁ, ɿɼɸʊʅʀʍ ɼʆ ɹɯʆʄɯʅɽʈɸʃɯɿɸʎɯɰ 

ʅɸʅʆʏɸʉʊʀʅʆʂ ʄɸɻʅɽʊʀʊʋ 

131 

ʈʦʤʘʥʽʚ ʆ.ɯ., ʊʦʧʦʨʦʚʘ ʆ.ʂ., ʄʦʨʛʫʥʦʚ ʇ.ɺ., ʈʫʙʘʥ ʊ.ʇ. ɺʀɺʏɽʅʅʗ 

ɽʂʉʇʈɽʉɯɰ ʈɽʇʆʈʊɽʈʅʆɻʆ ɻɽʅɸ EGFP ʇɯɼ ʈɽɻʋʃʗʎɯɭʖ ʈɯɿʅʀʍ 

ʇʈʆʄʆʊʆʈɯɺ ɺ ʉʀʉʊɽʄɯ IN VITRO 

132 

ʉʠʜʦʨʫʢ ʆ.ʉ., ʉʽʜʣʷʢ ɻ.ɺ.,ʄʘʪʚʻʻʚʘ ʅ.ɸ. ɺʀɺʏɽʅʅʗ ʈɽɻɽʅɽʈɸʎɯɰ ʅɸ 

ʇɸɻʆʅɸʍ ʈʆʉʃʀʅ HYPERICUM PERFORATUM L. ʪʘ TARAXACUM 

OFFICINALIS L. ɺ ɿɸʃɽɾʅʆʉʊɯ ɺɯɼ ʈɯɿʅʀʍ ʂʆʅʎɽʅʊʈɸʎɯʁ ʈɽɻʋʃʗʊʆʈɯɺ 

ʈʆʉʊʋ 

133 

ʊʘʨʘʥʝʥʢʦ ɸ.ʄ., ʅʽʪʦʚʩʴʢʘ ɯ.ʆ., ʄʦʨʛʫʥ ɹ.ɺ. ɺʀʗɺʃɽʅʅʗ ʊʈɸʅʉɻɽʅɸ 

CRY1A(B) ɺ ʊʈɸʅʉʌʆʈʄɸʅʊɸʍ ʊʖʊʖʅʋ NICOTIANA TABACUM, 

ʆʊʈʀʄɸʅʀʍ ɺ ʈɽɿʋʃʔʊɸʊɯ ʊɽʉʊʋɺɸʅʅʗ ʉʊɺʆʈɽʅʀʍ ɻɽʅɽʊʀʏʅʀʍ 

ɺɽʂʊʆʈɯɺ 

134 

ʐʠʣʦ ʊ.ɸ., ɿʘʙʦʣʦʪʥʘ ɻ.ʄ., ɼʝʤôʷʥʝʥʢʦ ɯ.ɺ. ɼʆʉʃɯɼɾɽʅʅʗ ʇʈʆʎɽʉʋ 

ɹɯʆʄɯʅɽʈɸʃɯɿɸʎɯɰ ɺ ʂʃɯʊʀʅɸʍ CORYNEBACTERIUM GLUTAMICUM,  

BREVIBACTERIUM SP. 90 ʊɸ BR. FLAVUM 

135 

ʐʠʥʢʘʨʯʫʢ ʄ.ɺ., ʄʘʨʢʦʚʩʴʢʠʡ ʆ.ɺ., ʈʫʜʘʩ ɺ.ɸ., ʄʦʨʛʫʥ ɹ.ɺ., ʆʚʯʘʨʝʥʢʦ 

ʆ.ʆ., ɯʚʘʥʥʽʢʦʚ ʈ.ɺ ʆʊʈʀʄɸʅʅʗ ʊʈɸʅʉɻɽʅʅʀʍ ʈʆʉʃʀʅ ʆʈʍɯɼɽʁ 

DENDROBIUM LINGUELLA  ʉʊɯʁʂʀʍ ɼʆ ɻɽʈɹɯʎʀɼʋ ɹɸʉʊɸ, ʑʆ ʄɯʉʊʗʊʔ 

ɻɽʅ cyp11A1 ʎʀʊʆʍʈʆʄʋ P450scc 

 

136 

ʉʝʢʮʽʷ 3. ɽʂʆʃʆɻɯʏʅɸ ɹɯʆʊɽʍʅʆʃʆɻɯʗ  ʊɸ ɹɯʆɽʅɽʈɻɽʊʀʂɸ 

 

 

ɸʨʫʪʶʥʦʚ ɼ.ʆ. ʈɽɿʀʉʊɽʅʊʅɯʉʊʔ ɹɸʂʊɽʈɯɰ PSEUDOMONAS 

PSEUDOALCALIGENES CECT5344 ɼʆ ʉʇʆʃʋʂ AS ʊɸ HG:ɺɿɸɭʄʆɿɺôʗɿʆʂ ɯɿ 

ɸʉʀʄɯʃʎɯɭʖ ʎɯɸʅɯɼ-ʁʆʅʋ 

139 

ɹʫʣʴʙʦʪʢʘ ʂ.ʉ., ʍʫʜʦʣʻʻʚʘ ʃ.ɺ., ʂʫʮʦʢʦʥʴ ʅ.ʂ., ɼʫʛʘʥ ʆ.ʄ. ɽʅɽʈɻɽʊʀʏʅɸ 

ʎɯʅʅɯʉʊʔ ʊʆʇʆʃʔ, ʗʂ ɸʃʔʊɽʈʅɸʊʀɺʅʆɻʆ ɼɾɽʈɽʃɸ ʊɽʇʃʆɺʆɰ ɽʅɽʈɻɯɰ
 

140 

ɻʨʦʜʟʠʥʩʢʠʡ ɼ.ʄ., ʂʫʪʣʘʭʤʝʜʦʚ ʖ.ɸ., ʄʠʭʝʝʚ ɸ.ʅ. ʅʆɺʓɽ ʇʆɼʍʆɼʓ ʂ 

ʈɸɿʈɸɹʆʊʂɽ ʉʈɽɼʉʊɺ ʌʀʊʆʈɽʄɽɼʀɸʎʀʀ 

ʈɸɼʀʆʅʋʂʃʀɼɿɸɻʈʗɿʅɽʅʅʓʍ ʕʂʆʉʀʉʊɽʄ 

141 

ɼʟʶʙʘ ʆ.ɺ., ɾʫʢʦʚʘ ɺ.ʉ. ɹɯʆɼɽɻʈɸɼɸʎɯʗ ʇʆɺɽʈʍʅɽɺʆ-ɸʂʊʀɺʅʀʍ 

ʈɽʏʆɺʀʅ  

142 

ɼʽʜʝʥʢʦ ɻ.ʉ. ʄɯʂʈʆɹɯʆʃʆɻɯʏʅɽ ʆʊʈʀʄɸʅʅʗ ɽʃɽʂʊʈʀʏʅʆɰ ɽʅɽʈɻɯɰ 143 

ɼʽʜʝʥʢʦ ɻ.ʉ. ɹɯʆʃʆɻɯʏʅɽ ʆʏʀʑɽʅʅʗ ɺʆɼʀ ɺɯɼ ɿɸɹʈʋɼʅɽʅʔ 

ʄʆʊʆʈʅʀʄʀ ʆʃʀɺɸʄʀ  

144 

ɯʚʘʭʥʶʢ ʄ.ʆ. ʉʀʅʊɽɿ ʇʆʃɯʉɸʍɸʈʀɼʋ ɽʊɸʇʆʃɸʅʋ ʅɸ ʆʃɯɭɺʄɯʉʅʀʍ 

ʉʋɹʉʊʈɸʊɸʍ ɿɸʃɽɾʅʆ ɺɯɼ ʉʇʆʉʆɹʋ ʇɯɼɻʆʊʆɺʂʀ ɯʅʆʂʋʃʗʊʋ 

145 
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ʂʦʟʣʦʚʝʮʴ ʆ.ɸ., ʃʝʚʪʫʥ ɯ.ɯ., ɺʦʻʚʦʜʘ ɼ.ɺ., ɻʦʣʫʙ ʅ.ɹ. ʄɸʊɽʄɸʊʀʏʅɽ 

ʄʆɼɽʃʖɺɸʅʅʗ ʇʈʆʎɽʉʋ ɺʀʈʆʑʋɺɸʅʅʗ ʄɯʂʈʆɺʆɼʆʈʆʉʊɽʁ ɿɸ 

ɺʀʂʆʈʀʉʊɸʅʅʗ ɹɯʆɻɸɿʋ 

146 

ʂʦʟʣʦʚʝʮʴ ʆ.ɸ., ʃʝʚʪʫʥ ɯ.ɯ., ɺʦʻʚʦʜʘ ɼ.ɺ., ɻʦʣʫʙ ʅ.ɹ. ʆɹôɭɼʅɸʅʅʗ ʇʈʆʎɽʉʋ 

ʆʏʀʑɽʅʅʗ ɹɯʆɻɸɿʋ ɺɯɼ ɺʋɻʃɽʂʀʉʃʆʊʀ ɿ ʇʈʆʎɽʉʆʄ ʂʋʃʔʊʀɺʋɺɸʅʅʗ 

ʄɯʂʈʆɺʆɼʆʈʆʉʊɽʁ CHLORELLA VULGARIS 

147 

ʂʦʰʠʮʴʢʘ ʅ.ɸ.,  ʌʝʱʝʥʢʦ ɺ.ʇ.ʈɯʇɸʂʆɺɸ ʆʃɯʗ ʊɸ ɰɰ ɿʅɸʏɽʅʅʗ ɼʃʗ 

ɹɯʆɽʅɽʈɻɽʊʀʂʀ 

148 

ʂʨʘʚʯʝʥʢʦ ʆ. ɺ., ɻʫʮʦʣ ʆ. ɺ., ʂʣʝʯʘʢ ɯ. ʈ., ʇʘʥʯʝʥʢʦ ʆ. ʉ.ɺʀʂʆʈʀʉʊɸʅʅʗ 

ʄɯʂʈʆʆʈɻɸʅɯɿʄɯɺ ʗʂ ʇɽʈʉʇɽʂʊʀɺʅʀʁ ʉʇʆʉɯɹ ɿʅɽɿɸʃɯɿʅɽʅʅʗ 

ʇɯɼɿɽʄʅʀʍ ɺʆɼ 

149 

ʂʨʘʚʯʝʥʢʦ ʆ. ɺ., ʇʘʥʯʝʥʢʦ ʆ. ʉ.ɺʇʃʀɺ ʂʆɸɻʋʃʗʅʊɯɺ ʅɸ ʉʊɸʅ 

ɸʂʊʀɺʅʆɻʆ ʄʋʃʋ  

150 

ʂʩʴʦʥʜʟʠʢ ʂ.ɺ. ɯʅʊɽʅʉʀʌɯʂɸʎɯʗ ʇʈʆʎɽʉʋ ʅɯʊʈʀʌɯʂɸʎɯɰ ʇʈʀ 

ɹɯʆʃʆɻɯʏʅʆʄʋ ʆʏʀʑɽʅʅɯ ʉʊɯʏʅʀʍ ɺʆɼ 

151 

ʂʫʪʣʘʭʤʝʜʦʚ ʖ.ɸ. ʄʘʪʚʝʝʚʘ ʀ.ɺ.,ʂʨʘʚʝʮ ʄ.ɺ.,ʇʯʝʣʦʚʩʢʘʷ ʉ.ɸ. ɸʅɸʃʀɿ ʀ 

ʆʎɽʅʂɸ ʂʆʅʊʈʄɽʈ ʈɽɸʃʀɿʆɺɸʅʅʓʍ ɺ ʍʆɼɽ ʃʀʂɺʀɼɸʎʀʀ 

ʇʆʉʃɽɼʉʊɺʀʁ ɸɺɸʈʀʀ ʅɸ ʏɸʕʉ. 

152 

ʃʦʙʘʯʝʚʘ ɸ.ɸ. ʆʇʈɽɼɽʃɽʅʀɽ ʕʂʆʅʆʄʀʏɽʉʂʆʁ ɺʓɻʆɼʓ 

ʀʉʇʆʃʔɿʆɺɸʅʀʗ ʌʀʊʆʊɽʍʅʆʃʆɻʀʁ ʇʆ ʆʊʅʆʐɽʅʀʖ ʂ 

ʊʈɸɼʀʎʀʆʅʅʓʄ ʄɽʊʆɼɸʄ ʆʏʀʉʊʂʀ ɺʆɼʓ 

153 

ʃʦʛʚʠʥʝʥʢʦ ʖ.ʄ., ɾʫʢʦʚʘ ɺ.ʉ. ʇɽʈʉʇɽʂʊʀɺʀ ɹɯʆɽʅɽʈɻɽʊʀʏʅʆɻʆ 

ɺʀʂʆʈʀʉʊɸʅʅʗ  ɺɯɼʍʆɼɯɺ ʉʇʀʈʊʆɺʆɰ ʇʈʆʄʀʉʃʆɺʆʉʊɯ 

154 

ʄʦʤʦʪ ʄ.ʈ., ʑʫʨʩʴʢʘ ʂ.ʆ ʌɯɿɯʆʃʆɻɯʏʅɯ ʆʉʆɹʃʀɺʆʉʊɯ ʄɽʊɸʅʆɻɽʅʅʀʍ 

ɹɸʂʊɽʈɯʁ 

155 

ʇʘʚʣʶʢʦʚʝʮʴ ɯ.ʖ. ɺʀʂʆʈʀʉʊɸʅʅʗ ɺɯɼʇʈɸʎʔʆɺɸʅʆɰ ʆʃɯɰ ɼʃʗ 

ʆɼɽʈɾɸʅʅʗ ʄɽʊɸɹʆʃɯʊɯɺ ɿ ʇʆɺɽʈʍʅɽɺʆ-ɸʂʊʀɺʅʀʄʀ ʊɸ 

ɽʄʋʃʔɻʋɺɸʃʔʅʀʄʀ ɺʃɸʉʊʀɺʆʉʊʗʄʀ  

156 

ʇʝʪʨʦʚʩʴʢʠʡ ɸ.ʇ. ɹɯʆʄɯʄɽʊʀʏʅɯ ʌʆʊʆʉʀʉʊɽʄʀ, ɰʍ ʄʆɾʃʀɺɸ 

ʉʊʈʋʂʊʋʈɸ ʊɸ ʇʈʀʅʎʀʇ ɼɯɰ 

157 

ʇʽʜʛʦʨʥʘ ɸ.ɺ., 
 
ɭ.ɺ. ʇʠʣʠʧʯʫʢ, ʉ.ɺ. ɻʦʨʦʙʝʮʴ, ʇ.ʇ. ɻʦʨʙʠʢ ʉʀʅʊɽɿ 

ʅɸʅʆʏɸʉʊʀʅʆʂ ʉʈɯɹʃɸ ʉʊɸɹɯʃɯɿʆɺɸʅʀʍ ʇʆʃɯɺɯʅɯʃʇɯʈʆʃɯɼʆʅʆʄ ʊɸ 

ʂʆʃʆɰɼʅʀʍ ʅɸʅʆʉʊʈʋʂʊʋʈ ʊʀʇʋ FE3O4/AG 

158 

ʇʦʜʛʫʨʩʴʢʘ ɯ.ʆ. ʇʈʆɹʃɽʄʀ ʊɸ ʇɽʈʉʇɽʂʊʀɺʀ ɹɯʆʃʆɻɯʏʅʆɻʆ ʆʏʀʑɽʅʅʗ 

ʉʊɯʏʅʀʍ ɺʆɼ ɺɯɼ ʉʇʆʃʋʂ ʌʆʉʌʆʈʋ 

159 

ʇʦʪʘʧʦʚʘ ʄ.ɺ., ʂʦʟʣʦʚʝʮʴ ʆ.ɸ. ʆɼɽʈɾɸʅʅʗ ɹɯʆɻɸɿʋ ɿ ʇʊɸʐʀʅʅʆɻʆ 

ʇʆʉʃɯɼʋ ʊɸ ɺɯɼʍʆɼɯɺ ʉʇʀʈʊʆɺʆɻʆ ɺʀʈʆɹʅʀʎʊɺɸ 

160 

ʇʨʦʭʦʨʦʚʠʯ ɺ. ɺ. ɺʀɿʅɸʏɽʅʅʗ ʇɸʈɸʄɽʊʈɯɺ ʇʈʆʎɽʉʋ ʆʊʈʀʄɸʅʅʗ 

ɹɯʆɻɸɿʋ ʐʃʗʍʆʄ ʉʋʄɯʉʅʆɰ ɸʅɸɽʈʆɹʅʆɰ ʆɹʈʆɹʂʀ ʇʊɸʐʀʅʆɻʆ 

ʇʆʉʃɯɼʋ ʊɸ ʇɯʉʃʗʉʇʀʈʊʆɺʆɰ ɹɸʈɼʀ 

161 

ʇʫʰʢʘʨʴʦʚʘ ʅ.ʆ., ɹʝʣʦʢʫʨʦʚʘ ɺ.ɹ. ʆʉʆɹʃʀɺʆʉʊɯ ɺɺɽɼɽʅʅʗ ɺ ʂʋʃʔʊʋʈʋ 

IN VITRO ʈɯɼʂɯʉʅʆɻʆ ɺʀɼʋ CRANBE TATARIA SEBEȳK VAR. PINNATIFIDA  

(W.T.Aiton) 

162 
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ʈʝʙʨʠʢʦʚʘ ʇ.ɸ. ɹɯʆʃʆɻɯʏʅɽ ʆʏʀʑɽʅʅʗ ɺʆɼʀ ɺɯɼ ʌʆʉʌɸʊɯɺ ʇʈʀ 

ʇʆʉʃɯɼʆɺʅʆʄʋ ɺʀʂʆʈʀʉʊɸʅʅɯ ɸʅɸɽʈʆɹʅʀʍ ɯ ɸɽʈʆɹʅʀʍ ʋʄʆɺ 

163 

ʉʪʝʧʘʥʝʥʢʦ ʆ.ɺ., ʉʪʝʧʘʥʝʥʢʦ ɸ.ɯ., ʄʦʨʛʫʥ ɹ.ɺ., ʂʫʟʴʤʽʥʩʴʢʠʡ ɭ.ɺ. ʈʆɿʈʆɹʂɸ 

ʉʀʉʊɽʄʀ ɼʅʂ ʄɸʈʂɽʈɯɺ ɼʃʗ ɺʀɿʅɸʏɽʅʅʗ ʊʈɸʅʉɻɽʅʅʆɰ ʇʐɽʅʀʎɯ ɿ 

ɺʀʉʆʂʀʄ ɺʄɯʉʊʆʄ ɸʄɯʃʆɿʀ 

164 

ʊʠʤʦʰʝʥʢʦ ɭ.ɼ. ɺʇʃʀɺ ɼɾɽʈɽʃ ɸɿʆʊʅʆɻʆ ɾʀɺʃɽʅʅʗ ʅɸ 

ʅɸʂʆʇʀʏɽʅʅʗ ɹɯʆʄɸʉʀ ʄɯʂʈʆɺʆɼʆʈʆʉʊɽʁ CHLORELLA VULGARIS 

165 

ʍʫʜʦʣʻʻʚʘ ʃ.ɺ., ʂʫʮʦʢʦʥʴ ʅ.ʂ., ɼʫʛʘʥ ʆ.ʄ. ɽʂʆʃʆɻɯʏʅɯ ʇɽʈɽɺɸɻʀ 

ɺʀʂʆʈʀʉʊɸʅʅʗ ɼɽʈɽɺʀʅʀ ʗʂ ɸʃʔʊɽʈʅɸʊʀɺʅʆɻʆ ɼɾɽʈɽʃɸ ɽʅɽʈɻɯɰ
 

166 

ʎʚʻʢʪʢʦʚʠʯ ʄ.ʈ., ɻʦʣʫʙ ʅ.ɹ. ʇɽʈʉʇɽʂʊʀɺʀ ɺʀʂʆʈʀʉʊɸʅʅʗ ʉʀʅʔʆ-

ɿɽʃɽʅʀʍ ɺʆɼʆʈʆʉʊɽʁ ɿ ʄɽʊʆʖ ʆʊʈʀʄɸʅʅʗ ɹɯʆʄɽʊɸʅʋ 

167 

ʐʢʝʣʴ ʂ.ʆ., ɹʦʛʜʘʥ ʊ.ɿ., ʉʘʬʦʥʦʚ ɸ. ɯ. ɽʂʆʃʆɻIʏʅI ɸʉʇɽʂʊʀ 

ʌIʊʆIʅɼʀʂɸʎIʁʅʀʍ ʌʋʅʂʎIʁ CICHORIUM INTYBUS L.  

168 

ʐʥʫʨʝʥʢʦ ʆ.ʈ., ʉʪʝʧʘʥʝʥʢʦ ɸ.ɯ., ʄʦʨʛʫʥ ɹ.ɺ., ʂʫʟʴʤʽʥʩʴʢʠʡ ɭ.ɺ. 

ɼʆʉʃɯɼɾɽʅʅʗ ɻɽʅɽʊʀʏʅʆɻʆ ʈɯɿʅʆʄɸʅɯʊʊʗ ʉʆʈʊɯɺ ʗʏʄɽʅʖ ɿɸ 

ɼʆʇʆʄʆɻʆʖ ʄʆʃɽʂʋʃʗʈʅʀʍ ʄɸʈʂɽʈɯɺ 

 

169 

ʉʝʢʮʽʷ 4. ɹɯʆʊɽʍʅɯʂɸ 
 

 

ɸʚʜʻʻʚʘ ʃ.ʖ., ʄʘʢʘʨʝʥʢʦ ɸ.ɸ. ɼʆʉɺɯɼ ɺʀʂʆʈʀʉʊɸʅʅʗ ʂɸɺɯʊɸʎɯʁʅʀʍ 

ʊɽʍʅʆʃʆɻɯʁ 

170 

ɸʥʜʨʫʢ ʄ.ʄ., ʂʦʩʪʠʢ ʉ.ɯ. ʉʇʆʉʆɹʀ ɿʅɽɺʆɼʅɽʅʅʗ ʊɽʈʄʆʃɸɹɯʃʔʅʀʍ 

ʄɸʊɽʈɯɸʃɯɺ 

171 

ɹʘʩ ʊ.ʆ., ʆʩʪʘʧʝʥʢʦ ɾ.ɯ. ʆɹʃɸɼʅɸʅʅʗ ɼʃʗ ʋʇɸʂʆɺʂʀ ʎʋʂʈʋ-ʇɯʉʂʋ 172 

ɹʘʩ ʊ.ʆ., ʆʩʪʘʧʝʥʢʦ ɾ.ʀ. ʄʀʂʈʆʆʈɻɸʅʀɿʄʓ ʇʆʃʅʆʉʊʔʖ 

ɺʆʉʇʈʆʀɿɺɽɼʋʊ ɺɽʉʔ ʉʇʀʉʆʂ ʃɽʂɸʈʉʊɺ, ʅɽʆɹʍʆɼʀʄʓʍ ɺ ʇʆʃɽʊɽ 

173 

ɹʫʣʘʭ ʅ.ʄ., ʂʫʨʷʯʘ ʆ.ʉ., ʇʦʚʦʜʟʠʥʩʴʢʠʡ ɺ.ʄ. ʋɼʆʉʂʆʅɸʃɽʅʅʗ 

ʂʆʅʉʊʈʋʂʎɯɰ ʉʋɹʃɯʄɸʎɯʁʅʆɰ ʉʋʐɸʈʂʀ 

174 

ɹʫʨʪʥʘ ɯ.ɸ., ɸʥʜʨʫʢ ʄ.ʄ., ʇʽʦʥʪʢʝʚʠʯ ɯ.ʆ., ʎʘʨʠʢ ɭ.ɺ. ʄɽʄɹʈɸʅʅɸ 

ɼʀʉʊʀʃʗʎɯʗ ɺ ʇʈʆʎɽʉɸʍ ʆʏʀʑɽʅʗ ɺʆɼʀ 

175 

ɹʫʨʪʥʘ ɯ.ɸ., ʃʝʥʢʦ ʊ.ʆ. ɻɽʄʆɼɯɸʃɯɿ 176 

ɹʫʨʪʥʘ ɯ.ɸ., ʇʝʨʝʩʣʻʛʽʥ ɸ.ʆ., ɺʦʡʮʝʭʦʚʩʴʢʠʡ ʉ.ʆ. ɺʀɼʀ ʇʃɸɿʄɸʌɽʈɽɿʋ ʊɸ 

ɰʍʅʗ ʇʆʈɯɺʅʗʃʔʅɸ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ 

177 

ɹʫʨʪʥʘ ɯ.ɸ., ʈʫʜʝʥʢʦ ʃ.ʉ. ʄɽʄɹʈɸʅʅɽ ʆʏʀʑɽʅʅʗ ɺʆɼʀ ɿ 

ɺɯɼʅʆɺʃɽʅʅʗʄ   ʈɯɼʂʀʍ ʆʈɻɸʅɯʏʅʀʍ ʈʆɿʏʀʅʅʀʂɯɺ 

178 

ɺʝʨʝʱʘʢ ʆ.ʉ. ʇʦʚʦʜʟʠʥʩʴʢʠʡ ɺ.ʄ. ʇʆɺɯʊʈʆʇɯɼɻʆʊʆɺʂɸ ʏʀʉʊʀʍ 

ʇʈʀʄɯʑɽʅʔ 

179 

ɻʦʨʙʫʥʦʚ ʃ.ɺ., ʉʘʣʽʥʘ ɸ.ʉ., ɼʘʥʠʣʴʯʝʥʢʦ ɺ.ɺ. ʂʈɯʆɹɯʆʊɽʍʅʆʃʆɻɯʗ 

ʊʈʀɺɸʃʆɻʆ ɿɹɽʈɯɻɸʅʅʗ ɽʄɹʈɯʆʅɯɺ ʉʉɸɺʎɯɺ 

180 

ɻʫʟʴ ɺ.ɺ., ʄʦʪʨʦʥʝʥʢʦ ɺ.ɺ. ʂʆʈʆɿɯʗ ʆɹʃɸɼʅɸʅʅʗ ʇɯɼ ɼɯɭʖ 

ʄɯʂʈʆʆʈɻɸʅɯɿʄɯɺ 

181 

ɼʟʙʦʻʚʘ ʆ.ʊ., ʂʦʩʶʢ ɸ.ʉ., ʐʠʙʝʮʴʢʠʡ ɺ.ʖ. ʆɹʃɸɼʅɸʅʅʗ ɼʃʗ 

ɺʀʈʆɹʅʀʎɺɸ ɯʅʊɽʈʌɽʈʆʅʋ 

182 
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ɼʦʨʦʜʴʢʦ ɸ.ʉ. , ʐʠʙʝʮʴʢʠʡ ɺ.ʖ. ɽʂʉʊʈɸʂʎɯʗ ɺ ɹɸɻɸʊʆʂʆʈʇʋʉʅʀʍ 

ʋʉʊɸʅʆɺʂɸʍ 

183 

ɼʦʨʦʱʫʢ ʄ.ʄ. ɻʈɸɺɯʊɸʎɯʁʅʀʁ ʄɽʊʆɼ ʈʆɹʆʊʀ ʄɸʐʀʅʀ ɺɸʈ - 6 184 

ɼʨʦʙʷʟʢʦ ʖ.ʉ., ʇʦʚʦʜʟʠʥʩʴʢʠʡ ɺ.ʄ. ʂʈʀɺʆʐʀʇʅʀʁ ʄɽʍɸʅɯɿʄ ʋ 

ʌɸʈʄɸʎɯɰ 

185 

ɼʨʦʙʷʟʢʦ ʖ.ʉ., ʈʫʜʝʥʢʦ ʃ.ʉ., ʃʘʭʥʝʢʦ ʆ.ɸ., ʄʦʪʨʦʥʝʥʢʦ ɺ.ɺ. 

ɺʀʂʆʈʀʉʊɸʅʅʗ ʇɽʈʌʆʈʆɺɸʅʀʍ ɼɽʊɸʃɽʁ  ɼʃʗ ɺɼʆʉʂʆʅɸʃɽʅʅʗ 

ʂʆʅʉʊʈʋʂʎɯɰ ɹɸʈɸɹɸʅʅʆɰ ʉʋʐɸʈʂʀ 

186 

ɿʘʢʦʤʦʨʥʠʡ ɼ.ʄ., ʇʦʚʦʜʟʠʥʩʴʢʠʡ ɺ.ʄ. ʉʋʏɸʉʅɸ ʈɽɸʃɯɿɸʎɯʗ ʆʊʈʀʄɸʅʅʗ 

ɺʆɼʀ ɼʃʗ ɯʅôɭʂʎɯʁ 

187 

ɿʘʢʦʤʦʨʥʠʡ ɼ.ʄ., ʇʦʚʦʜʟʠʥʩʴʢʠʡ ɺ.ʄ. ʂʃɸʉʀʌɯʂɸʎɯʗ ʇɽʈɽʄɯʐʋɺɸʅʅʗ ɺ 

ʈɯɼʂʆʌɸɿʅʀʍ ʉɽʈɽɼʆɺʀʑɸʍ  

188 

ɿʫʙʦʚ ɽ.ɺ., ʇʦʚʦʜʟʠʥʩʴʢʠʡ ɺ.ʄ. ʆʊʈʀʄɸʅʅʗ ɹɯʆɻɸɿʋ ʅɸ ɹɸɿɯ ʊɺɸʈʀʅʅʆɰ 

ʌɽʈʄʀ 

189 

ɯʚʘʥʦʚʘ ʈ.ɸ. ʇɽʈʉʇɽʂʊʀɺɸ ɺʀʂʆʈʀʉʊɸʅʅʗ ʉʋɹʃɯʄɸʎɯʁʅʆɻʆ ʉʋʐɯʅʅʗ 

ʋ ɺʀʈʆɹʅʀʎʊɺɯ ʇʈʆɹɯʆʊʀʏʅʀʍ ʇʈʆɼʋʂʊɯɺ 

190 

ɯʣʴʻʥʢʦ ɺ.ɺ. ɿɸʉʊʆʉʋɺɸʅʅʗ ɸɺʊʆʄɸʊɯɺ ʂɸʈʋʉɽʃʔʅʆɻʆ ʊʀʇʋ 191 

ʂʘʨʘʯʫʥ ɺ.ɺ. ʅɸɹʃʀɾɽʅɸ ʈʆɿʈɸʍʋʅʂʆɺɸ ʄʆɼɽʃʔ ɹɯʆʈɽɸʂʊʆʈɸ ɿ 

ʋʃʔʊʈɸɿɺʋʂʆɺʀʄ ʇɽʈɽʄɯʐʋɺɸʅʅʗʄ 

192 

ʂʘʨʘʯʫʥ ɺ.ɺ. ʅʀɿʔʂʆʏɸʉʊʆʊʅɸ ʈʆɿʈɸʍʋʅʂʆɺɸ ʄʆɼɽʃʔ ɹɯʆʈɽɸʂʊʆʈɸ 

ɺ ʋʃʔʊʈɸɿɺʋʂʆɺʆʄʋ ʇʆʃɯ 

193 

ʂʦʥʦʚʘʣʝʥʢʦ ʊ. ɺ. ʉʋʏɸʉʅɽ ʆɹʃɸɼʅɸʅʅʗ ʋ ɺʀʈʆɹʅʀʎʊɺɯ 

ɸʉʂʆʈɹɯʅʆɺʆɰ ʂʀʉʃʆʊʀ 

194 

ʂʦʩʪʠʢ ʉ.ɯ., ɺʦʡʮʝʭʦʚʩʴʢʠʡ ʉ.ʆ., ʇʝʨʝʩʣʻʛʽʥ ɸ.ʆ. ʆʉʆɹʃʀɺʆʉʊɯ 

ʊɽʇʃʆʇɽʈɽʅʆʉʋ ʂʋʃɽʈɸ ɼʃʗ ʆʍʆʃʆɼɾɽʅʅʗ ʇʈʆʎɽʉʆʈɸ ɺ 

ɿɸʃɽɾʅʆʉʊɯ ɺɯɼ ʁʆɻʆ ʂʆʅʉʊʈʋʂʎɯɰ  

195 

ʂʦʩʪʠʢ ʉ. ɯ., ʈʝʚʪʦʚ ʆ.ʆ., ʉʫʰʢʦ ɸ.ʆ. ʄɸʊɽʄɸʊʀʏʅɽ ʄʆɼɽʃʖɺɸʅʅʗ 

ɻɯɼʈʆɼʀʅɸʄɯʂʀ ʇʈʀ ʂʆʅʎɽʅʊʈʋɺɸʅʅɯ ʄɯʂʈʆɹɯʆʃʆɻɯʏʅʀʍ 

ʂʋʃʔʊʋʈɸʃʔʅʀʍ ʈɯɼʀʅ ɺ ʈʆʊʆʈʅʆ-ɼʀʉʂʆɺʆʄʋ ɸʇɸʈɸʊɯ 

196 

ʂʫʨʷʯʘ ʆ.ʉ., ɹʫʨʪʥʘ ɯ.ɸ. ʋʃʔʊʈɸɿɺʋʂʆɺɽ ɼʀʉʇɽʈɻʋɺɸʅʅʗ ɺ 

ʌɸʈʄɸʎɽɺʊʀʏʅɯʁ ʇʈʆʄʀʉʃʆɺʆʉʊɯ 

197 

ʂʫʪʦʚʠʡ ʄ. ɻ., ʐʠʙʝʮʴʢʠʡ ɺ. ʖ. ʈʋʂɸɺʅɯ ʌɯʃʔʊʈʀ 198 

ʃʘʭʥʝʢʦ ʆ.ɸ., ʇʦʚʦʜʟʠʥʩʴʢʠʡ ɺ.ʄ. ʋɼʆʉʂʆʅɸʃɽʅʅʗ ʉʋʐʂʀ 

ʊɽʈʄʆʃɸɹɯʃʔʅʀʍ ʇʈʆɼʋʂʊɯɺ ʋ ʈʆɿʇʀʃʖɺɸʃʔʅɯʁ ʉʋʐɸʈʎɯ  

199 

ʃʝʥʢʦ ʊ.ʆ.,  ʄʦʪʨʦʥʝʥʢʦ ɺ.ɺ. ʆʏʀʑɽʅʅʗ ɺʆɼʀ ɺɯɼ ʊɺɽʈɼʀʍ ɼʆʄɯʐʆʂ 

ʂʆʄɹɯʅʆɺɸʅʀʄʀ ʄɽʊʆɼɸʄʀ 

200 

ʄʘʣʽʥʦʚ ʄ.ʆ., ʍʦʜʫʥʴʢʦ ʆ.ɺ. ʆɹʃɸɼʅɸʅʅʗ ɼʃʗ ɺʀɼɸʃɽʅʅʗ ʃɽɻʂʀʍ 

ɼʆʄɯʐʆʂ ɺ ʎʋʂʈʆɺʆ-ʇɽʈɽʈʆɹʅɯʁ ʇʈʆʄʀʉʃʆɺʆʉʊɯ 

201 

ʄʝʣʴʥʠʢ ɺ.ʄ. ɿɺʋʂʆʇʈʆʅʀʂʅɯʉʊʔ ʂʆʈʇʋʉɸ ɹɯʆʈɽɸʂʊʆʈɸ ɺ ʇʆʃɯ 

ʋʃʔʊʈɸɿɺʋʂʆɺʆɻʆ ʇʈʆʄɽʅʗ 

202 

ʄʝʣʴʥʠʢ ɺ.ʄ. ʂʆʄɹɯʅʆɺɸʅʀʁ ʈɽɿʆʅɸʅʉ ɺ ʋʃʔʊʈɸɿɺʋʂʆɺʀʍ 

ʊɽʍʅʆʃʆɻɯʗʍ 

202 

ʄʝʣʴʥʠʢ ʉ.ɺ., ʇʦʚʦʜʟʠʥʩʴʢʠʡ ɺ.ʄ. ʆɹʃɸɼʅɸʅʅʗ ɼʃʗ ɺʀʈʆɹʅʀʎʊɺʆ 

ʊɺɽʈɼʀʍ ɾɽʃɸʊʀʅʆɺʀʍ ʂɸʇʉʋʃ 

203 
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ʇʘʚʣʠʰʘʢ ʈ.ɺ., ʇʦʚʦʜʟʠʥʩʴʢʠʡ ɺ.ʄ. ʆɹʃɸɼʅɸʅʅʗ ʊɸ ʇʈʆʎɽʉʀ 

ʆʊʈʀʄɸʅʅʗ ɹɯʆɻɸɿʋ ʅɸ ʇʊɸʍʆʌɽʈʄɯ 

204 

ʇʽʜʢʫʡʢʦ ʆ.ʉ., ʂʦʩʪʠʢ ʉ.ɯ. ɽʂʉʊʈʋɼɽʈʀ ɺ ʍɸʈʏʆɺɯʁ ʇʈʆʄʀʉʃʆɺʆʉʊɯ 205 

ʇʽʦʥʪʢʝʚʠʯ ɯ.ʆ., ʂʦʩʪʠʢ ʉ.ɯ. ɹɯʆɻɸɿʆɺɸ ʊɽʍʅʆʃʆɻɯʗ ʇɽʈɽʈʆɹʂʀ 

ʆʈɻɸʅɯʏʅʀʍ ʈɽʏʆɺʀʅ 

206 

ʇʨʠʛʦʨʥʠʮʴʢʠʡ ɯ.ɯ., ʇʦʚʦʜʟʠʥʩʴʢʠʡ ɺ.ʄ. ʉʋʐɸʈʂɸ-ɻʈɸʅʋʃʗʊʆʈ ɿ 

ʇʉɽɺɼʆɿʈɯɼɾɽʅʀʄ ʐɸʈʆʄ 

207 

ʇʨʦʭʦʨʦʚ ʖ.ʖ., ɹʫʨʪʥʘʷ ʀ.ɸ. ɾʀɼʂʀɽ ʄɽʄɹʈɸʅʓ  208 

ʈʠʙʘʣʴʯʝʥʢʦ ɭ.ʄ. ɺɼʆʉʂʆʅɸʃɽʅʅʗ ʈɽɸʂʊʆʈɸ ɿʄɯʐʋɺɸʏɸ ɼʃʗ 

ʇʈʀɻʆʊʋɺɸʅʅʗ ɿɺʆʃʆɾʋɺɸʏɸ ʊɸɹʃɽʊʆʏʅʆɰ ʄɸʉʀ. 

209 

ʈʫʜʝʥʢʦ ʃ. ʉ., ʇʦʚʦʜʟʠʥʩʴʢʠʡ ɺ. ʄ. 

ɸʇɸʈɸʊʋʈʅʆ-ʊɽʍʅʆʃʆɻɯʏʅɽ  ʆʌʆʈʄʃɽʅʅʗ  ʇʈʆʎɽʉʋ ʆʊʈʀʄɸʅʅʗ 

ɺʆɼʀ ʆʏʀʑɽʅʆɰ ɺ ʌɸʈʄɸʎɯɰ 

210 

ʈʫʞʠʥʩʴʢʘ ʃ. ɯ., ɹʫʣʘʭ ʅ.ʄ. ɼʆʉʃɯɼɾɽʅʅʗ ɺʃɸʉʊʀɺʆʉʊɽʁ ʈʆɿʏʀʅɯɺ 

ʄɸʃʔʊʆɼɽʂʉʊʈʀʅʋ 

211 

ʈʫʞʠʥʩʢʘʷ ʃ. ʀ., ʂʦʩʪʠʢ ʉ. ʀ., ɹʫʣʘʭ ʅ. ʄ. ʄɸʊɽʄɸʊʀʏɽʂɸʗ ʄʆɼɽʃʔ 

ʈɸʉʇʈɽɼɽʃɽʅʀʗ ʊɽʄʇɽʈɸʊʋʈ ʇʆ ʇʆɺɽʈʍʅʆʉʊʀ ɼʀʉʂɸ ʏɸʉʊʀʏʅʆ 

ʇʆɻʈʋɾɽʅʅʆɻʆ ɺ ɾʀɼʂʆʉʊʔ ʀ ʆɹɼʋɺɸɽʄʆɻʆ ɻɸɿʆɺʓʄ 

ʊɽʇʃʆʅʆʉʀʊɽʃɽʄ 

212 

ʉʝʤʝʥʶʢ ʉ.ʄ., ʊʢʘʯʫʢ ʆ.ʆ. ʇɽʈʉʇɽʂʊʀɺʀ ɺʀʂʆʈʀʉʊɸʅʅʗ ʄɸɻʅɯʊʅʀʍ 

ʄɯʐɸʃʆʂ ʋ ɺʀʈʆɹʅʀʎʊɺɯ ɯʅôɭʂʎɯʁ 

213 

ʉʝʤʝʥʶʢ ʉ.ʄ., ɹʫʣʘʭ ʅ.ʄ., ʇʦʚʦʜʟʠʥʩʴʢʠʡ ɺ.ʄ. ʄɽʊʆɼʀʂɸ ɼʆʉʃɯɼɾɽʅʅʗ 

ʇʈʆʎɽʉʋ ʄɸʉʆʆɹʄɯʅʋ ɺ ʌɽʈʄɽʅʊɽʈɯ ɿ ʆɹɽʈʊʆɺʀʄ ʇɽʈɽʄɯʐʋʖʏʀʄ 

ʇʈʀʉʊʈʆɭʄ 

214 

ʉʝʨʙʦʚ ɺ. ʆ. ɺʀʂʆʈʀʉʊɸʅʅʗ ʈʆʊɸʎɯʁʅʆɻʆ ɺɸʂʋʋʄʅʆɻʆ ɸɺʊʆʄɸʊʋ ʋ 

ʊɽʍʅʆʃʆɻɯɰ ɺʀʈʆɹʅʀʎʊɺɸ ɺʀʅ 

215 

ʊʢʘʯʫʢ ʆ.ʆ., ʉ.ɺ. ʌʝʩʝʥʢʦ, ɺ.ʖ. ʐʠʙʝʮʴʢʠʡ ʉʀʉʊɽʄʀ ʆɹʆʈʆʊʅʆɻʆ 

ɺʆɼʆʇʆʉʊɸʏɸʅʅʗ 

216 

ʌʝʩʝʥʢʦ ʉ.ɺ., ɺ.ʖ. ʐʠʙʝʮʴʢʠʡ ɼʆʉʃɯɼɾɽʅʅʗ ʂʆʅʉʊʈʋʂʎɯʁ ɼʀʉʂɯɺ 

ʇɽʈɽʄɯʐʋʖʏʆɻʆ ʇʈʀʉʊʈʆʖ ɿɺʆʈʆʊʅʆ-ʇʆʉʊʋʇɸʃʔʅʆɻʆ ʈʋʍʋ  

217 
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ʄɽɼʀʏʅɸ ɹɯʆʊɽʍʅʆʃʆɻɯʗ 
 

 

ʋɼʂ 577.1 

ɺʇʃʀɺ ɼɽʗʂʀʍ ʌɸʂʊʆʈɯɺ ʅɸ ɸʂʊʀɺʅɯʉʊʔ -ɸʄɯʃɸɿʀ ʉʃʀʅʀ 

ɸʣʝʢʩʝʡʯʫʢ ʃ.ɹ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

aleksa4ka@mail.ru 

ɸʤʽʣʘʟʠ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʭʣʽʙʦʧʝʢʘʨʩʴʢʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ  ʽ ʚ 
ʪʝʭʥʦʣʦʛʽʷʭ ʙʨʦʜʽʥʥʷ[1]. ʊʘʢʦʞ -ʘʤʽʣʘʟʘ ʚʽʜʽʛʨʘʻ ʟʥʘʯʥʫ ʨʦʣʴ ʫ ʨʦʟʱʝʧʣʝʥʥʽ 
ʢʨʦʭʤʘʣʶ ʚ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ. ʊʦʤʫ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʤʠʩʣʦʚʦʛʦ 
ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʚʠʚʯʝʥʥʷ ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ ʚ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ ʚʘʞʣʠʚʝ ʨʦʟʫʤʽʥʥʷ 
ʜʽʾ -ʘʤʽʣʘʟʠ cʣʠʥʠ.  

ʄʝʪʦʶ  ʨʦʙʦʪʠ ï  ʙʫʣʦ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʘʥʪʠʙʽʦʪʠʢʽʚ, ʘʢʪʠʚʘʪʦʨʽʚ ʽ 
ʽʥʛʽʙʽʪʦʨʽʚ ʥʘ ʘʢʪʠʚʥʽʩʪʴ ʬʝʨʤʝʥʪʫ -ʘʤʽʣʘʟʠ ʩʣʠʥʠ, ʘ ʪʘʢʦʞ ʚʧʣʠʚ ʢʫʨʽʥʥʷ ʥʘ 
ʘʤʽʣʦʣʽʪʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʩʣʠʥʠ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʘʤʽʣʦʣʽʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʩʣʠʥʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʷʢʽʩʥʠʡ 
ʡʦʜʦʤʝʪʨʠʯʥʠʡ ʤʝʪʦʜ [1]. 

ɼʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʩʪʨʝʧʪʦʤʽʮʠʥʫ ʥʘ ʘʢʪʠʚʥʽʩʪʴ -ʘʤʽʣʘʟʠ ʩʣʠʥʠ 
ʧʦʢʘʟʘʣʦ, ʱʦ ʧʨʠ ʜʦʜʘʚʘʥʥʽ ʡʦʛʦ (ʚ ʧʝʚʥʽʡ ʢʦʥʮʝʥʪʨʘʮʽʾ) ʜʦ ʨʦʟʯʠʥʫ ʬʝʨʤʝʥʪʫ 
ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʚʥʝ ʡʦʛʦ ʽʥʛʽʙʫʚʘʥʥʷ . ʅʘ ʮʝ ʚʢʘʟʫʻ ʚʽʜʩʫʪʥʽʩʪʴ ʜʽʾ -ʘʤʽʣʘʟʠ 
(ʬʽʦʣʝʪʦʚʝ ʟʘʙʘʨʚʣʝʥʥʷ ʥʝʨʦʟʱʝʧʣʝʥʦʛʦ ʢʨʦʭʤʘʣʶ) ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʴʥʦʶ 
ʧʨʦʙʦʶ, ʚ ʷʢʽʡ -ʘʤʽʣʘʟʘ ʩʣʠʥʠ ʨʦʟʱʝʧʠʣʘ ʢʨʦʭʤʘʣʴ ʜʦ ʤʘʣʴʪʦʟʠ  (ʞʦʚʪʦ-
ʢʦʨʠʯʥʝʚʝ ʟʘʙʘʨʚʣʝʥʥʷ ʧʨʦʙʠ).  

ɺ ʧʦʜʘʣʴʰʦʤʫ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʚʧʣʠʚ CuSO4 ï ʷʢ ʽʥʛʽʙʽʪʦʨʘ ʽ NaCl ʷʢ 
ʘʢʪʠʚʘʪʦʨʘ -ʘʤʽʣʘʟʠ cʣʠʥʠ. ʅʘʤʠ ʙʫʣʦ ʚʽʜʤʽʯʝʥʦ, ʱʦ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ, ʚ 
ʷʢʦʤʫ ʘʤʽʣʘʟʘ ʘʢʪʠʚʥʦ ʨʦʟʱʝʧʣʶʚʘʣʘ ʢʨʦʭʤʘʣʴ (ʩʧʦʩʪʝʨʽʛʘʣʠ ʯʝʨʚʦʥʠʡ ʢʦʣʽʨ 
ʟʘʙʘʨʚʣʝʥʥʷ ʨʦʟʯʠʥʫ), NaCl ï ʘʢʪʠʚʫʚʘʚ -ʘʤʽʣʘʟʫ cʣʠʥʠ (ʞʦʚʪʝ ʟʘʙʘʨʚʣʝʥʥʷ 
ʨʦʟʯʠʥʫ), CuSO4 ï ʽʥʛʽʙʫʚʘʚ ʘʢʪʠʚʥʽʩʪʴ ʬʝʨʤʝʥʪʫ (ʨʦʟʯʠʥ ʟʘʙʘʨʚʣʶʚʘʚʩʷ ʚ 
ʩʠʥʽʡ ʢʦʣʽʨ). ʈʽʟʥʠʡ ʢʦʣʽʨ ʨʽʜʠʥ ʦʙʫʤʦʚʣʝʥʠʡ ʥʝʦʜʥʘʢʦʚʠʤ ʩʪʫʧʝʥʝʤ ʛʽʜʨʦʣʽʟʫ 
ʢʨʦʭʤʘʣʶ ʽ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ  ʫ ʚʠʧʘʜʢʫ ʟ NaCl ʚʽʜʙʫʣʦʩʷ ʧʦʚʥʝ ʨʦʟʱʝʧʣʝʥʥʷ 
ʢʨʦʭʤʘʣʶ, ʫ ʢʦʥʪʨʦʣʴʥʦʤʫ ʜʦʩʣʽʜʽ - ʨʦʟʧʘʜ ʢʨʦʭʤʘʣʶ ʜʦ ʝʨʠʪʨʦʜʝʢʩʪʨʠʥʫ, ʘ ʚ 
ʧʨʦʙʽ ʟ CuSO4 - ʚʽʜʤʽʯʝʥʦ ʥʝʨʦʟʱʝʧʣʝʥʠʡ ʢʨʦʭʤʘʣʴ. 

ʇʨʠ ʚʠʚʯʝʥʥʽ ʚʧʣʠʚʫ ʢʫʨʽʥʥʷ ʥʘ ʚʣʘʩʪʠʚʦʩʪʽ ʩʣʠʥʠ ʤʠ ʟ'ʷʩʫʚʘʣʠ, ʱʦ 
ʥʽʢʦʪʠʥ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʛʽʜʨʦʣʽʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʘʤʽʣʘʟʠ ʩʣʠʥʠ, ʚʥʘʩʣʽʜʦʢ 
ʯʦʛʦ ʥʝ ʚʽʜʙʫʣʦʩʷ ʧʦʚʥʦʛʦ ʨʦʟʱʝʧʣʝʥʥʷ ʢʨʦʭʤʘʣʶ.  

ɺʠʩʥʦʚʦʢ 
ʉʪʨʝʧʪʦʤʽʮʠʥ ʪʘ ʥʽʢʦʪʠʥ ʚʠʢʣʠʢʘʶʪʴ ʟʥʠʞʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ Ŭïʘʤʽʣʘʟʠ  

ʩʣʠʥʠ ʜʦ ʛʽʜʨʦʣʽʪʠʯʥʦʛʦ ʨʦʟʱʝʧʣʝʥʥʷ ʢʨʦʭʤʘʣʶ. ɿʥʠʞʫʻʪʴʩʷ ʘʢʪʠʚʥʽʩʪʴ ʽ 
ʢʦʥʮʝʥʪʨʘʮʽʷ ʬʝʨʤʝʥʪʽʚ ʯʝʨʝʟ ʧʦʥʠʞʝʥʥʷ ʩʝʢʨʝʮʽʾ ʟʘʣʦʟ ʪʘ ʩʠʥʪʝʟ Ŭïʘʤʽʣʘʟʠ  
ʩʣʠʥʠ.  ʍʣʦʨʠʩʪʠʡ ʥʘʪʨʽʡ ʻ ʘʢʪʠʚʘʪʦʨʦʤ ʛʽʜʨʦʣʽʪʠʯʥʦʛʦ ʨʦʟʱʝʧʣʝʥʥʷ 
ʢʨʦʭʤʘʣʶ, ʩʽʨʯʘʥʦʢʠʩʣʘ ʤʽʜʴ - ʽʥʛʽʙʽʪʦʨʦʤ.  
ʃʽʪʝʨʘʪʫʨʘ 

1.ɻʦʥʩʴʢʠʡ ʗ.ɯ., ʄʘʢʩʠʤʯʫʢ ʊ.ʇ., ʂʘʣʠʥʩʴʢʠʡ ʄ.ɯ. ɹʽʦʭʽʤʽʷ ʣʶʜʠʥʠ. ï ʊʝʨʥʦʧʽʣʴ: 

ʋʢʨʤʝʜʢʥʠʛʘ, 2002. ï 744 ʩ. 
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ʋɼʆʉʂʆʅɸʃɽʅʅʗ ʄɽʊʆɼʀʂʀ ʇʈʀɻʆʊʋɺɸʅʅʗ ʏʀʉʊʆɰ 

ʈʆɿɺʆɼʂʀ ɼʈɯɾɼɾɯɺ ʇʈʀ ɺʀʈʆɹʅʀʎʊɺɯ ɺʀʅɸ 

ɸʪʘʥʦʚʘ ɻ.ʆ., ɻʣʘʜʢʦʚ ʆ.ʂ., ɯʚʘʭʥʝʥʢʦ ʆ.ʃ., ʉʪʨʝʣʴʥʠʢʦʚ ʃ.ʉ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʬʘʨʤʘʮʝʚʪʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

biotech_ukrfa@mail.ru 
 

ɺʠʥʦ - ʧʨʦʜʫʢʪ, ʦʪʨʠʤʘʥʠʡ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʽʟʥʠʭ ʚʠʜʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, 

ʤʽʩʪʠʪʴ ʙʘʛʘʪʠʡ ʢʦʤʧʣʝʢʩ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ʪʘ ʽʥʰʠʭ 

ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʤʘʻ ʣʽʢʫʚʘʣʴʥʽ, ʧʨʦʬʽʣʘʢʪʠʯʥʽ ʽ ʦʟʜʦʨʦʚʯʽ 

ʚʣʘʩʪʠʚʦʩʪʽ. ʆʩʥʦʚʥʽ ʩʤʘʢʦʚʽ ʪʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʬʦʨʤʫʶʪʴʩʷ ʧʽʜ ʯʘʩ 

ʙʨʦʜʽʥʥʷ, ʚʠʢʣʠʢʘʥʦʛʦ ʜʨʽʞʜʞʘʤʠ.  

ɿʘ ʢʣʘʩʠʯʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʪʦʣʦʚʦʛʦ ʚʠʥʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʙʝʟ 

ʜʦʜʘʚʘʥʥʷ ʛʦʪʦʚʦʛʦ ʧʦʩʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ,  ʱʦ ʦʙʫʤʦʚʣʶʻ ʚʠʩʦʢʫ ʟʘʣʝʞʥʽʩʪʴ 

ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ  ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʫ ʥʝ ʪʽʣʴʢʠ ʚʽʜ ʩʦʨʪʫ ʪʘ ʫʤʦʚ 

ʚʠʨʦʱʫʚʘʥʥʷ ʚʠʥʦʛʨʘʜʫ, ʘ ʡ ʚʽʜ ʩʪʠʭʽʡʥʦʩʪʽ ʷʢʽʩʥʦʛʦ ʩʢʣʘʜʫ ʤʽʢʨʦʬʣʦʨʠ ʥʘ 

ʧʦʚʝʨʭʥʽ ʩʠʨʦʚʠʥʠ. ʊʘʢʠʤ ʯʠʥʦʤ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʨʽʯʯʷ ʫ ʚʠʥʦʨʦʙʩʪʚʽ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʯʠʩʪʠʭ ʢʫʣʴʪʫʨ, ʟʦʢʨʝʤʘ ʧʨʝʧʘʨʘʪʽʚ 

ʩʫʭʠʭ ʜʨʽʞʜʞʽʚ ʟʘʢʦʨʜʦʥʥʠʭ ʚʠʨʦʙʥʠʢʽʚ. ɼʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʚʠʥ ʚʠʨʦʙʥʠʢʦʤ 

ʧʨʝʧʘʨʘʪʽʚ ʣʽʦʬʽʣʴʥʦ ï ʚʠʩʫʰʝʥʠʭ ʜʨʽʞʜʞʽʚ ʧʨʦʧʦʥʫʻʪʴʩʷ ʜʦʜʘʚʘʪʠ ʚʤʽʩʪ ʩʘʰʝ 

ʫ ʢʽʣʴʢʦʩʪʽ 5 ʛ ʫ 20-40 ʣ ʩʫʩʣʘ. ʇʨʠ ʮʴʦʤʫ ʟʘ ʜʘʥʠʤʠ ʣʽʪʝʨʘʪʫʨʠ ʟ 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʦʩʥʦʚ ʚʠʨʦʙʥʠʮʪʚʘ ʚʠʥʘ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʜʨʽʞʜʞʦʚʫ ʩʫʩʧʝʥʟʽʶ ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ (2 ï 15)Ā10
7
 ʂʋʆ/ʤʣ, ʜʦʜʘʶʯʠ ʾʾ ʫ ʢʽʣʴʢʦʩʪʽ 

5 % ʚʽʜ ʦʙôʻʤʫ ʩʫʩʣʘ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʽʩʥʫʻ ʜʝʢʽʣʴʢʘ ʤʝʪʦʜʽʚ ʧʽʜʨʘʭʫʥʢʫ ʢʣʽʪʠʥ ʫ 

ʩʫʩʧʝʥʟʽʾ: ʤʝʪʦʜ ʂʦʭʘ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʽʯʠʣʴʥʠʭ ʢʘʤʝʨ ʊʦʤʘ ï ʎʝʡʩʘ, ɻʦʨʷʻʚʘ, 

ɹʶʨʢʝʨʘ ʘʙʦ ʇʨʝʜʧʷʯʝʥʩʴʢʦʛʦ, ʪʦʱʦ. ʇʝʨʝʚʘʛʦʶ ʧʝʨʰʦʛʦ ʻ ʪʝ, ʱʦ ʮʝʡ ʤʝʪʦʜ 

ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʢʽʣʴʢʽʩʪʴ ʞʠʚʠʭ ʪʘ ʤʝʨʪʚʠʭ ʢʣʽʪʠʥ, ʘʣʝ ʚʽʥ ʻ ʪʨʠʚʘʣʠʤ ʽ 

ʜʦʨʦʛʠʤ. ʊʨʠʚʘʣʽʩʪʴ ʪʘ ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ ʭʘʨʘʢʪʝʨʥʽ ʡ ʜʣʷ ʧʽʜʨʘʭʫʥʢʫ ʢʣʽʪʠʥ ʫ 

ʣʽʯʠʣʴʥʠʭ ʢʘʤʝʨʘʭ. ʊʦʤʫ ʨʦʟʨʦʙʢʘ ʤʝʪʦʜʠʢʠ ʧʨʠʛʦʪʫʚʘʥʥʷ ʨʦʟʚʦʜʢʠ ʯʠʩʪʦʾ 

ʢʫʣʴʪʫʨʠ ʜʨʽʞʜʞʽʚ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʦʛʦ ʤʝʪʦʜʫ ʻ 

ʘʢʪʫʘʣʴʥʦʶ. ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʨʦʙʦʪʠ ʛʦʪʫʚʘʣʠ ʨʦʟʚʝʜʝʥʥʷ ʯʠʩʪʦʾ ʢʫʣʴʪʫʨʠ 

ʜʨʽʞʜʞʽʚ ʟʘ ʤʝʪʦʜʦʤ ʩʝʨʽʡʥʠʭ ʨʦʟʚʝʜʝʥʴ. ɼʣʷ ʮʴʦʛʦ ʫ ʧʝʨʰʫ ʧʨʦʙʽʨʢʫ 

ʟʚʘʞʫʚʘʣʠ 0,1 ʛ ʧʨʝʧʘʨʘʪʫ ʪʘ ʜʦʜʘʚʘʣʠ 9,9 ʤʣ ʚʦʜʠ ʦʯʠʱʝʥʦʾ, ʧʦʪʽʤ ʽʟ ʧʝʨʰʦʾ 

ʚʽʜʙʠʨʘʣʠ 1 ʤʣ ʧʝʨʝʥʦʩʠʣʠ ʫ ʜʨʫʛʫ, ʜʦʜʘʶʯʠ 1 ʤʣ ʚʦʜʠ ʦʯʠʱʝʥʦʾ, ʟ ʜʨʫʛʦʾ ʫ 

ʪʨʝʪʶ, ʽ ʪʘʢ ʜʘʣʽ ʜʦ ʜʚʘʥʘʜʮʷʪʦʾ ʧʨʦʙʽʨʢʠ. ɺ ʦʪʨʠʤʘʥʠʭ ʩʫʩʧʝʥʟʽʷʭ ʚʠʟʥʘʯʘʣʠ 

ʢʽʣʴʢʽʩʪʴ ʢʣʽʪʠʥ ʟʘ ʤʝʪʦʜʦʤ ʧʽʜʨʘʭʫʥʢʫ ʫ ʢʘʤʝʨʽ ɻʦʨʷʻʚʘ ʪʘ ʦʧʪʠʯʥʫ ʛʫʩʪʠʥʫ 

(ɚ=540 ʥʤ) ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʦʤ ʉʌ-101. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʠʭ 

ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʙʫʜʫʚʘʣʠ ʛʨʘʬʽʯʥʫ ʟʘʣʝʞʥʽʩʪʴ ʦʧʪʠʯʥʦʾ ʛʫʩʪʠʥʠ ʚʽʜ ʢʽʣʴʢʦʩʪʽ 

ʢʣʽʪʠʥ ʪʘ ʚʠʟʥʘʯʘʣʠ ʜʽʘʧʘʟʦʥ, ʦʧʪʠʤʘʣʴʥʠʡ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʧʦʢʘʟʘʣʠ, ʱʦ ʥʝʦʙʭʽʜʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʢʣʽʪʠʥ ʫ ʨʦʟʚʦʜʮʽ (2 ï 15)Ā10
7
 ʂʋʆ/ʤʣ ʚʽʜʧʦʚʽʜʘʻ ʟʥʘʯʝʥʥʶ ʦʧʪʠʯʥʦʾ ʛʫʩʪʠʥʠ 

0,05-0,3. ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʤʝʪʦʜʠʢʘ ʜʦʟʚʦʣʷʻ ʩʢʦʨʦʪʠʪʠ ʯʘʩ ʪʘ ʩʧʨʦʩʪʠʪʠ 

ʪʝʭʥʦʣʦʛʽʯʥʫ ʦʧʝʨʘʮʽʶ ʧʨʠʛʦʪʫʚʘʥʥʷ ʧʦʩʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ 

ʚʠʥʘ ʩʪʦʣʦʚʦʛʦ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ. 
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ʋɼʂ 579.261 

ɼʆʉʃɯɼɾɽʅʅʗ ɹɯʆʃʆɻɯʏʅʀʍ ɺʃɸʉʊʀɺʆʉʊɽʁ 

ʇʈʆɹɯʆʊʀʏʅʆɻʆ ʐʊɸʄʋ BIFIDOBACTERIUM  ANIMALIS  VKL   

ʃ.ʇ. ɹʘʙʝʥʢʦ
1
, ʂ.ɯ. ʉʪʝʧʘʥʝʥʢʦ

2
, ʆ.ʖ. ʉʦʢʦʣʴʚʷʢ

1
, ɯ.ɺ. ʉʘʛʘʥʴ

1
, 

ʃ.ʄ. ʃʘʟʘʨʝʥʢʦ
1
, ʄ.ʗ. ʉʧʽʚʘʢ

1 

1
ɯʥʩʪʠʪʫʪ ʤʽʢʨʦʙʽʦʣʦʛʽʾ ʽ ʚʽʨʫʩʦʣʦʛʽʾ ʽʤ. ɼ.ʂ. ɿʘʙʦʣʦʪʥʦʛʦ ʅɸʅ ʋʢʨʘʾʥʠ 

2
ʅʘʮʽʦʥʘʣʴʥʠʡ 

ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

katerina.stepanenko.92@mail.ru 

 

ʉʪʚʦʨʝʥʥʷ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʭ ʧʨʦʙʽʦʪʠʢʽʚ ʻ ʘʢʪʫʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ 

ʩʫʯʘʩʥʦʾ ʙʽʦʪʝʭʥʦʣʦʛʽʾ, ʘʜʞʝ ʩʬʝʨʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʠʭ ʧʨʝʧʘʨʘʪʽʚ ʟʥʘʯʥʦ 

ʨʦʟʰʠʨʶʶʪʴʩʷ, ʽ ʧʨʦʙʽʦʪʠʯʥʘ ʪʝʨʘʧʽʷ ʚʩʝ ʯʘʩʪʽʰʝ ʩʪʘʚʠʪʴʩʷ ʥʘ ʧʨʦʪʠʚʘʛʫ 

ʘʥʪʠʤʽʢʨʦʙʥʽʡ, ʘʙʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʨʘʟʦʤ ʽʟ ʥʝʶ. ʆʩʥʦʚʥʘ ʫʚʘʛʘ ʜʦʩʣʽʜʥʠʢʽʚ 

ʩʢʦʥʮʝʥʪʨʦʚʘʥʘ ʥʘ ʧʦʰʫʢʫ ʥʦʚʠʭ ʧʨʦʙʽʦʪʠʯʥʠʭ ʰʪʘʤʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʽʟ 

ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʦʾ ʪʘ ʽʤʫʥʦʤʦʜʫʣʶʚʘʣʴʥʦʾ ʜʽʾ. ɺʠʟʥʘʯʝʥʥʷ 

ʙʽʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʻ ʧʝʨʰʠʤ ʝʪʘʧʦʤ ʩʢʨʠʥʽʥʛʫ, ʦʪʞʝ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ 

ʚʽʜʙʠʨʘʪʠ ʰʪʘʤʠ ʽʟ ʧʨʦʙʽʦʪʠʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʩʪʚʦʨʝʥʥʷ 

ʧʨʝʧʘʨʘʪʽʚ ʢʦʤʧʣʝʢʩʥʦʾ ʜʽʾ. ʊʦʤʫ ʤʝʪʦʶ ʥʘʰʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʚʠʟʥʘʯʠʪʠ 

ʙʽʦʭʽʤʽʯʥʽ, ʘʥʪʘʛʦʥʽʩʪʠʯʥʽ ʪʘ ʘʜʛʝʟʠʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʰʪʘʤʫ Bifidobacterium 

animalis VKL, ʘ ʪʘʢʦʞ ʜʦʩʣʽʜʠʪʠ ʡʦʛʦ ʩʪʽʡʢʽʩʪʴ ʜʦ ʘʥʪʠʙʽʦʪʠʢʽʚ ʨʽʟʥʠʭ ʛʨʫʧ. 

ʐʪʘʤ B. animalis VKL ʙʫʚ ʚʠʜʽʣʝʥʠʡ ʽʟ ʢʠʰʢʦʚʦʛʦ ʚʤʽʩʪʫ ʢʣʽʥʽʯʥʦ 

ʟʜʦʨʦʚʠʭ ʦʩʽʙ ʪʘ ʥʝ ʧʽʜʜʘʚʘʚʩʷ ʛʝʥʝʪʠʯʥʠʤ ʤʫʪʘʮʽʷʤ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʰʪʘʤ 

ʟʙʝʨʽʛʘʚ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʫ ʜʽʘʧʘʟʦʥʽ ʨʅ ʚʽʜ 1,0 ʜʦ 9,0, ʫ ʧʨʠʩʫʪʥʦʩʪʽ 

ʭʦʣʝʩʪʝʨʠʥʫ, ʞʦʚʯʽ, ʰʣʫʥʢʦʚʦʛʦ ʩʦʢʫ, ʪʘ ʪʨʘʚʥʠʭ ʬʝʨʤʝʥʪʽʚ. ʊʘʢʦʞ ʚʠʟʥʘʯʝʥʦ 

ʟʜʘʪʥʽʩʪʴ B. animalis VKL ʜʦ ʟʙʨʦʜʞʫʚʘʥʥʷ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʫ ʚʫʛʣʝʚʦʜʽʚ.  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟ ʫʩʽʭ ʫʤʦʚʥʦ ʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʷʢʽ ʥʘʤʠ 

ʜʦʩʣʽʜʞʫʚʘʣʠʩʴ, B. animalis VKL ʤʘʚ ʥʘʡʙʽʣʴʰʫ ʘʥʪʘʛʦʥʽʩʪʠʯʥʫ ʜʽʶ ʚʽʜʥʦʩʥʦ 

ʤʫʟʝʡʥʦʛʦ ʰʪʘʤʫ Staphylococcus aureus 8325-4 ʪʘ ʢʣʽʥʽʯʥʦʛʦ ʰʪʘʤʫ Escherichia 

coli 5921 (ʟʦʥʘ ʧʨʠʛʥʽʯʝʥʥʷ ʨʦʩʪʫ ʪʝʩʪ-ʢʫʣʴʪʫʨʠ ʩʪʘʥʦʚʠʣʘ 10 Ñ 2 ʪʘ 11 Ñ 3 ʤʤ 

ʚʽʜʧʦʚʽʜʥʦ). 

ɿôʷʩʦʚʘʥʦ, ʱʦ ʰʪʘʤ B. animalis VKL ʚʠʷʚʠʚʩʷ ʚʠʩʦʢʦʯʫʪʣʠʚʠʤ ʘʙʦ 

ʯʫʪʣʠʚʠʤ ʜʦ ʮʝʬʘʣʦʩʧʦʨʠʥʽʚ ɯɯ ʪʘ ɯɯɯ ʧʦʢʦʣʽʥʥʷ; ʣʽʥʢʦʟʘʤʽʜʽʚ ɯ ʪʘ ɯɯ ʧʦʢʦʣʽʥʥʷ; 

ʣʝʚʦʬʣʦʢʩʘʮʠʥʫ; ʘʥʪʠʙʽʦʪʠʢʽʚ ʧʝʥʽʮʠʣʽʥʦʚʦʛʦ ʨʷʜʫ ɯ ʪʘ ɯɯ ʧʦʢʦʣʽʥʥʷ, ʦʢʨʽʤ 

ʦʢʩʘʮʠʣʽʥʫ; ʘʤʽʥʦʛʣʽʢʦʟʠʜʽʚ ɯ ʪʘ ɯɯ ʧʦʢʦʣʽʥʥʷ;ʦʣʝʘʥʜʦʤʽʮʠʥʫ; ʽʤʽʧʽʥʝʤʫ; 

ʨʠʬʘʤʧʽʮʠʥʫ; ʣʝʚʦʤʽʮʝʪʠʥʫ; ʥʽʪʨʦʢʩʦʣʽʥʫ ʪʘ ʣʠʥʝʟʦʣʽʜʫ. B. animalis VKL 

ʧʨʦʷʚʠʚ ʩʪʽʡʢʽʩʪʴ ʜʦ ʙʽʣʴʰʦʩʪʽ ʬʪʦʨʭʽʥʘʣʦʥʽʚ ɯ ʪʘ ɯɯ ʧʦʢʦʣʽʥʥʷ, ʦʢʨʽʤ 

ʧʝʬʣʦʢʩʘʮʠʥʫ; ʬʫʨʘʟʦʣʽʜʦʥʫ; ʘʟʠʪʨʦʤʽʮʠʥʫ; ʚʘʥʢʦʤʽʮʠʥʫ; ʙʘʪʫʤʽʥʫ. 

ʋ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʰʪʘʤ B. animalis VKL 

ʤʘʻ ʩʝʨʝʜʥʶ ʘʜʛʝʟʠʚʥʽʩʪʴ ʜʦ ʢʣʽʪʠʥ ʙʫʢʘʣʴʥʦʛʦ ʝʧʽʪʝʣʽʶ (ʽʥʜʝʢʩ ʘʜʛʝʟʠʚʥʦʩʪʽ 

4,72 Ñ 0,54 ʫʤ. ʦʜ.). 

ʆʪʞʝ, ʚʨʘʭʦʚʫʶʯʠ ʦʪʨʠʤʘʥʽ ʜʘʥʽ, ʟʨʦʙʣʝʥʦ ʚʠʩʥʦʚʦʢ, ʱʦ ʰʪʘʤ B. animalis 

VKL ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʤ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʨʦʙʽʦʪʠʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʽʟ 

ʘʥʪʘʛʦʥʽʩʪʠʯʥʦʶ ʜʽʻʶ, ʷʢʽ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʚʢʣʶʯʘʪʠ ʜʦ ʩʢʣʘʜʫ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ ʪʘ ʧʨʦʬʽʣʘʢʪʠʢʠ ʽʥʬʝʢʮʽʡʥʦ-ʟʘʧʘʣʴʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ.  
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ʋɼʂ: 616.987-07 

 

ʇɽʈɽɺɸɻʀ ɯʄʋʅʆʌɽʈʄɽʅʊʅʆɻʆ ɸʅɸʃɯɿʋ ʇɽʈɽɼ ɯʅʐʀʄʀ  

ʄɽʊʆɼɸʄʀ ɼɯɸɻʅʆʉʊʀʂʀ ʋʈʆɻɽʅɯʊɸʃʔʅʆɻʆ ʍʃɸʄɯɼɯʆɿʋ 

 ɹʦʙʨʦʚ ɯ.ɭ.   

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ  

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè  

ivan_h2so4@mail.ru 
ʇʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʜʝʩʷʪʠʣʽʪʴ ʩʝʨʝʜ ʟʘʭʚʦʨʶʚʘʥʴ ʣʶʜʠʥʠ ʥʝʫʧʠʥʥʦ 

ʟʨʦʩʪʘʻ ʯʘʩʪʢʘ ʫʨʦʛʝʥʽʪʘʣʴʥʦʛʦ ʭʣʘʤʽʜʽʦʟʫ, ʷʢʠʡ ʥʘʣʝʞʠʪʴ ʜʦ ʦʜʥʦʛʦ ʟ ʥʘʡʙʽʣʴʰ 

ʨʦʟʧʦʚʩʶʜʞʝʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʩʪʘʪʝʚʠʭ ʦʨʛʘʥʽʚ ʣʶʜʠʥʠ, ʟʙʫʜʥʠʢʦʤ ʷʢʦʛʦ ʻ 

Chlamydia trachomatis. ʑʦʨʦʢʫ ʫ ʩʚʽʪʽ ʜʽʘʛʥʦʩʪʫʻʪʴʩʷ ʙʽʣʴʰʝ 90 ʤʣʥ ʚʠʧʘʜʢʽʚ 

ʜʘʥʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ. 

ʇʨʦʙʣʝʤʘ ʫʨʦʛʝʥʽʪʘʣʴʥʦʛʦ ʭʣʘʤʽʜʽʦʟʫ ʤʘʻ ʥʝ ʣʠʰʝ ʤʝʜʠʯʥʝ, ʘ ʽ ʚʘʞʣʠʚʝ 

ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʝ ʟʥʘʯʝʥʥʷ. ʋʩʧʽʰʥʘ ʙʦʨʦʪʴʙʘ ʟ ʮʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ 

ʤʦʞʣʠʚʘ ʣʠʰʝ ʟʘ ʫʤʦʚʠ ʡʦʛʦ ʩʚʦʻʯʘʩʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ, ʷʢʘ, ʫ ʩʚʦʶ ʯʝʨʛʫ, 

ʧʦʚôʷʟʘʥʘ ʟʽ ʟʥʘʯʥʠʤʠ ʩʠʤʧʪʦʤʘʪʠʯʥʠʤʠ ʩʢʣʘʜʥʦʱʘʤʠ. 

ʋ ʥʘʰ ʯʘʩ ʜʽʘʛʥʦʩʪʠʢʘ ʫʨʦʛʝʥʽʪʘʣʴʥʦʛʦ ʭʣʘʤʽʜʽʦʟʫ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧôʷʪʠ 

ʛʨʫʧʘʭ ʤʝʪʦʜʽʚ: ʮʠʪʦʩʢʦʧʽʯʥʠʡ; ʢʫʣʴʪʫʨʘʣʴʥʠʡ (ʚʠʜʽʣʝʥʥʷ ʟʙʫʜʥʠʢʘ ʚ ʢʫʣʴʪʫʨʽ 

ʢʣʽʪʠʥ); ʽʤʫʥʦʤʦʨʬʦʣʦʛʽʯʥʠʡ (ʇɯʌ); ʤʦʣʝʢʫʣʷʨʥʦ-ʙʽʦʣʦʛʽʯʥʠʡ (ʇʃʈ); ʽʤʫʥʦ-

ʬʝʨʤʝʥʪʥʠʡ (ɯʌɸ, ʈʅɯʌ, ʈʅɻɸ). 

ɺʠʱʝʧʝʨʝʨʘʭʦʚʘʥʽ ʤʝʪʦʜʠ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʽʥʬʝʢʮʽʶ ʚ 

ʤʘʟʢʘʭ ʘʙʦ ʩʝʯʽ, ʦʜʥʘʢ ʣʠʰʝ ɯʌɸ-ʤʝʪʦʜ ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ ʘʥʪʠʪʽʣʘ ʚ ʢʨʦʚʽ, ʱʦ 

ʟôʷʚʣʷʶʪʴʩʷ ʟʘ ʥʘʷʚʥʦʩʪʽ ʚ ʦʨʛʘʥʽʟʤʽ ʟʙʫʜʥʠʢʘ ʭʣʘʤʽʜʽʡʥʦʾ ʽʥʬʝʢʮʽʾ. ɼʘʥʠʡ 

ʤʝʪʦʜ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʠʪʠ ʧʨʠʩʫʪʥʽʩʪʴ ʘʙʦ ʪʠʪʨ ʽʩʥʫʶʯʠʭ ʘʥʪʠʪʽʣ (IgG, 

IgA, IgM) ʪʘ ʩʪʘʜʽʶ ʟʘʭʚʦʨʶʚʘʥʥʷ (ʛʦʩʪʨʘ ʯʠ ʭʨʦʥʽʯʥʘ) ʽ ʥʝ ʧʦʪʨʝʙʫʻ ʜʦʨʦʛʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ (ʪʘʙʣ. 1). ɼʦʜʘʪʢʦʚʠʤʠ ʧʝʨʝʚʘʛʘʤʠ ɯʌɸ-ʤʝʪʦʜʫ ʻ ʡʦʛʦ 

ʝʢʦʥʦʤʽʯʥʽʩʪʴ, ʚʠʩʦʢʘ ʯʫʪʣʠʚʽʩʪʴ, ʟʨʫʯʥʽʩʪʴ ʽ ʧʨʦʩʪʦʪʘ ʚʠʢʦʥʘʥʥʷ, 

ʫʥʽʬʽʢʦʚʘʥʽʩʪʴ ʜʣʷ ʤʘʩʦʚʠʭ ʦʙʩʪʝʞʝʥʴ ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʨʘʥʥʴʦʾ ʜʽʘʛʥʦʩʪʠʢʠ 

ʟʘʭʚʦʨʶʚʘʥʥʷ. 

ʊʘʙʣʠʮʷ 1. ʇʦʨʽʚʥʷʥʥʷ ʽʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʽʟʫ ʟ ʽʥʰʠʤʠ ʤʝʪʦʜʘʤʠ  

ʜʽʘʛʥʦʩʪʠʢʠ ʫʨʦʛʝʥʽʪʘʣʴʥʦʛʦ ʭʣʘʤʽʜʽʦʟʫ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʇɯʌ ɯʌɸ ʂʫʣʴʪʫʨʘʣʴʥʠʡ ʇʃʈ 

ʏʫʪʣʠʚʽʩʪʴ 50-90% 20-85% 80-95% 95-100% 

ʉʧʝʮʠʬʽʯʥʽʩʪʴ 85-95% 80-95% 100% 95-100% 

ʇʦʪʨʝʙʘ ʫ 

ʩʧʝʮʽʘʣʴʥʦʤʫ 

ʦʙʣʘʜʥʘʥʥʽ 

ʃʶʤʽʥʝʩʮʝʥʪʥ

ʠʡ ʤʽʢʨʦʩʢʦʧ 

ʂʦʤʧʣʝʢʪ 

ʜʣʷ ɯʌɸ 
ʎʝʥʪʨʠʬʫʛʘ 

ɸʤʧʣʽʬʽʢʘʪʦʨ, 

ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ 

ʝʣʝʢʪʨʦʬʦʨʝʟʫ 

ʊʨʠʚʘʣʽʩʪʴ ʚʠʢʦʥʘʥʥʷ 30 ʭʚ 1,5-3,5 ʛʦʜ 12-72 ʛʦʜ 4,5-5 ʛʦʜ 

ʏʠʪʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ 
ʉʫʙôʻʢʪʠʚʥʝ, 

ʚʪʦʤʣʠʚʝ 

ʆʙôʻʢʪʠʚʥʝ, 

ʧʨʦʩʪʝ 

ʉʫʙôʻʢʪʠʚʥʝ,  

ʧʦʤʽʨʥʦ ʚʪʦʤʣʠʚʝ 

ʆʙôʻʢʪʠʚʥʝ, 

ʧʨʦʩʪʝ 

ɽʢʦʥʦʤʽʯʥʽʩʪʴ ʅʠʟʴʢʘ ɺʠʩʦʢʘ ɺʠʩʦʢʘ ʅʠʟʴʢʘ 

ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʅʝʤʦʞʣʠʚʘ ʄʦʞʣʠʚʘ ʅʝʤʦʞʣʠʚʘ ʄʦʞʣʠʚʘ 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʽʤʫʥʦʬʝʨʤʝʥʪʥʠʡ ʘʥʘʣʽʟ ʻ ʥʘʡʙʽʣʴʰ 

ʫʥʽʚʝʨʩʘʣʴʥʠʤ, ʽʥʬʦʨʤʘʪʠʚʥʠʤ ʪʘ ʝʢʦʥʦʤʽʯʥʠʤ ʤʝʪʦʜʦʤ ʜʽʘʛʥʦʩʪʠʢʠ 

ʫʨʦʛʝʥʽʪʘʣʴʥʦʛʦ ʭʣʘʤʽʜʽʦʟʫ. 
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ɺ ʋʢʨʘʽʥʾ ʱʦʨʽʯʥʦ ʨʝʻʩʪʨʫʻʪʴʩʷ ʧʦʥʘʜ 20 ʤʣʥ. ʚʠʧʘʜʢʽʚ ʽʥʬʝʢʮʽʡʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ. ʇʦʥʘʜ 90% ʚʠʧʘʜʢʽʚ ʟʘʭʚʦʨʶʚʘʥʴ ʧʨʠʧʘʜʘʻ ʥʘ ʛʨʠʧ ʪʘ ʽʥʰʽ ʛʦʩʪʨʽ 

ʨʝʩʧʽʨʘʪʦʨʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ. ʊʘʢʠʡ ʚʠʩʦʢʠʡ ʚʽʜʩʦʪʦʢ ʟʘʭʚʦʨʶʚʘʥʥʦʩʪʽ 

ʧʦʚôʷʟʘʥʠʡ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʟʙʫʜʥʠʢʽʚ (ʚʽʨʫʩʠ ʛʨʠʧʘ, ʧʘʨʘʛʨʠʧʘ, 

ʘʜʝʥʦʚʽʨʫʩʠ, ʨʠʥʦʚʽʨʫʩʠ, ʨʝʦʚʽʨʫʩʠ, ʤʽʢʦʧʣʘʟʤʠ, ʭʣʘʤʽʜʽʾ ), ʘ ʪʘʢʦʞ ʚʠʩʦʢʦʶ 

ʯʘʩʪʦʪʦʶ ʤʫʪʘʮʽʡ ʪʘ ʣʝʛʢʽʩʪʶ ʧʝʨʝʜʘʯʽ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʽʩʥʫʻ ʰʠʨʦʢʝ 

ʢʦʣʦ ʘʥʪʠʚʽʨʫʩʥʠʭ ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ. 

ʆʜʥʠʤ ʟ ʟʘʩʦʙʽʚ ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʷʚʣʷʶʪʴʩʷ ʚʘʢʮʠʥʠ. ʅʘ ʞʘʣʴ, ʜʣʷ ʥʠʭ 

ʭʘʨʘʢʪʝʨʥʠʡ ʚʫʟʴʢʠʡ ʩʧʝʢʪʨ ʜʽʾ, ʚʠʩʦʢʘ ʚʘʨʪʽʩʪʴ, ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʧʨʦʪʠʧʦʢʘʟʘʥʴ. ɺʨʘʭʦʚʫʶʯʠ ʰʚʠʜʢʫ ʟʤʽʥʫ ʘʥʪʠʛʝʥʥʦʾ ʩʪʨʫʢʪʫʨʠ ʚʽʨʫʩʫ, 

ʚʘʢʮʠʥʠ ʥʝ ʟʘʞʜʠ ʜʘʶʪʴ ʧʦʟʠʪʠʚʥʠʡ ʨʝʟʫʣʴʪʘʪ [1]. 

ɯʥʰʠʤ ʧʽʜʭʦʜʦʤ ʻ ʘʢʪʠʚʘʮʽʷ ʬʘʢʪʦʨʽʚ ʥʝʩʧʝʮʠʬʽʯʥʦʛʦ ʽʤʫʥʥʦʛʦ ʟʘʭʠʩʪʫ ʫ 

ʚʽʜʧʦʚʽʜʴ ʥʘ ʧʨʦʥʠʢʥʝʥʥʷ ʚʽʨʫʩʫ ʚ ʦʨʛʘʥʽʟʤ, ʟʦʢʨʝʤʘ ʚʠʨʦʙʣʝʥʥʷ ʝʥʜʦʛʝʥʥʦʛʦ 

ʽʥʪʝʨʬʝʨʦʥʫ, ʜʽʷ ʷʢʦʛʦ ʩʧʨʷʤʦʚʘʥʘ ʥʘʩʘʤʧʝʨʝʜ ʥʘ ʙʣʦʢʫʚʘʥʥʷ ʧʨʦʣʽʬʝʨʘʮʽʾ ʪʘ 

ʨʝʧʨʦʜʫʢʮʽʾ ʟʙʫʜʥʠʢʘ ʚ ʢʣʽʪʠʥʘʭ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʙʽʣʴʰʦʾ ʫʚʘʛʫ ʟʘʩʣʫʛʦʚʫʶʪʴ ʷʢ 

ʚʣʘʩʥʝ ʧʨʝʧʘʨʘʪʠ ʽʥʪʝʨʬʝʨʦʥʫ, ʪʘʢ ʽ ʡʦʛʦ ʽʥʜʫʢʪʦʨʠ. 

ʅʘ ʬʘʨʤʘʮʝʚʪʠʯʥʦʤʫ ʨʠʥʢʫ ʧʨʦʧʦʥʫʻʪʴʩʷ ʜʦʩʠʪʴ ʰʠʨʦʢʠʡ ʚʠʙʽʨ 

ʧʨʝʧʘʨʘʪʽʚ ʝʢʟʦʛʝʥʥʦʛʦ ʽʥʪʝʨʬʝʨʦʥʫ ʨʽʟʥʠʭ ʚʠʨʦʙʥʠʢʽʚ, ʨʽʟʥʠʭ ʣʽʢʘʨʩʴʢʠʭ 

ʬʦʨʤ. ʎʽ ʧʨʝʧʘʨʘʪʠ ʻ ʜʦʩʠʪʴ ʝʬʝʢʪʠʚʥʠʤʠ, ʘʣʝ ʤʘʶʪʴ ʨʷʜ ʥʝʜʦʣʽʢʽʚ: ʚ ʦʨʛʘʥʽʟʤʽ 

ʤʦʞʫʪʴ ʫʪʚʦʨʶʚʘʪʠʩʴ ʘʥʪʠʪʽʣʘ ʜʦ ʽʥʪʝʨʬʝʨʦʥʫ ʚʥʘʩʣʽʜʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʥʝʜʦʩʪʘʪʥʴʦ ʦʯʠʱʝʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʫ ʚʠʩʦʢʠʭ ʜʦʟʘʭ, ʧʨʝʧʘʨʘʪʠ ʚʠʢʣʠʢʘʶʪʴ ʨʷʜ 

ʧʦʙʽʯʥʠʭ ʝʬʝʢʪʽʚ, ʦʢʨʽʤ ʪʦʛʦ ʣʽʢʫʚʘʥʥʷ ʻ ʜʦʚʛʦʪʨʠʚʘʣʠʤ ʽ ʜʦʨʦʛʠʤ [2].  

ɯʥʜʫʢʪʦʨʠ ʝʥʜʦʛʝʥʥʦʛʦ ʽʥʪʝʨʬʝʨʦʥʫ ʚʚʘʞʘʶʪʴʩʷ ʦʜʥʠʤʠ ʟ ʥʘʡʙʽʣʴʰ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʩʝʟʦʥʥʠʭ ʝʧʽʜʝʤʽʡ ɻʈɺɯ. ʎʝ 

ʧʦʚ'ʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʚʦʥʠ "ʚʢʣʶʯʘʶʪʴ" ʧʨʠʨʦʜʥʽ ʤʝʭʘʥʽʟʤʠ ʘʥʪʠʚʽʨʫʩʥʦʛʦ 

ʟʘʭʠʩʪʫ, ʷʢʽ ʟʙʝʨʽʛʘʶʪʴʩʷ ʥʘʚʽʪʴ ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʠʭ ʧʨʝʧʘʨʘʪʽʚ. ɺʦʥʠ 

ʚʠʢʣʠʢʘʶʪʴ ʚ ʦʨʛʘʥʽʟʤʽ ʫʪʚʦʨʝʥʥʷ ʚʣʘʩʥʦʛʦ (ʝʥʜʦʛʝʥʥʦʛʦ) ʽʥʪʝʨʬʝʨʦʥʫ 

ʽʤʫʥʥʠʤʠ ʢʣʽʪʠʥʘʤʠ (ʣʝʡʢʦʮʠʪʘʤʠ, ʤʘʢʨʦʬʘʛʘʤʠ), ʝʧʽʪʝʣʽʘʣʴʥʠʤʠ ʢʣʽʪʠʥʘʤʠ, ʘ 

ʪʘʢʦʞ ʪʢʘʥʠʥʘʤʠ ʩʝʣʝʟʽʥʢʠ, ʧʝʯʽʥʢʠ, ʣʝʛʝʥʽʚ, ʤʦʟʢʫ. ʇʨʝʧʘʨʘʪʠ ʧʨʦʥʠʢʘʶʪʴ ʚ 

ʮʠʪʦʧʣʘʟʤʫ ʽ ʷʜʝʨʥʽ ʩʪʨʫʢʪʫʨʠ, ʘʢʪʠʚʫʶʪʴ ʩʠʥʪʝʟ "ʨʘʥʥʽʭ" ʽʥʪʝʨʬʝʨʦʥʽʚ. ɺʞʝ ʥʘ 

4-6 ʛʦʜʠʥʫ ʧʽʩʣʷ ʧʨʠʡʦʤʫ ʜʘʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʚ ʦʨʛʘʥʽʟʤʽ ʧʦʯʠʥʘʻʪʴʩʷ ʩʠʥʪʝʟ 

ʽʥʪʝʨʬʝʨʦʥʽʚ. ʇʨʠ ʧʨʦʬʽʣʘʢʪʠʯʥʦʤʫ ʧʨʠʡʦʤʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ 

ʯʘʩʪʦʪʠ, ʧʦʣʝʛʰʝʥʥʷ ʧʝʨʝʙʽʛʫ ʪʘ ʪʨʠʚʘʣʦʩʪʽ ʟʘʭʚʦʨʶʚʘʥʥʷ. 

 
1. ɻʝʥʜʦʥ ʖ.ɿ. ɺʘʢʮʠʥʳ ʠ ʭʠʤʠʦʧʨʝʧʘʨʘʪʳ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʛʨʠʧʧʘ / 

ʖ.ɿ.ɻʝʥʜʦʥ // ɺʦʧʨʦʩ rʚʠʨʫʩʦʣʦʛʠʠ. ï 2007. ï ˉ 1. ï ʉ.4ï10. 

2. ɯʥʜʫʢʪʦʨʠ ʽʥʪʝʨʬʝʨʦʥʫ ʷʢ ʧʨʦʪʠʚʽʨʫʩʥʽ ʘʛʝʥʪʠ: ʥʦʚʽ ʘʩʧʝʢʪʠ ʩʪʘʨʦʾ ʧʨʦʙʣʝʤʠ 

/ ʄ. ʗ. ʉʧʽʚʘʢ, ʉ. ɸ. ɸʥʜʨʦʥʘʪʽ, ʉ. ɸ. ʃʷʭʦʚ, ʆ. ɺ. ʂʘʨʧʦʚ, ʅ. ʄ. ɾʦʣʦʙʘʢ, ʃ. ʆ. ʃʠʪʚʠʥʦʚʘ, 

ɼ. ʈ. ʐʘʡ // ɾʫʨʥʘʣ ʦʨʛʘʥʽʯʥʦʾ ʪʘ ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʭʽʤʽʾ. ï  2007. ï  5, ɺʠʧ. 1. ï  ʉ. 4-20. 
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ɸʅɸʃɯɿ  ɸʅʊɸɻʆʅɯʉʊʀʏʅʆɰ ɸʂʊʀɺʅʆʉʊɯ ʄɯʂʈʆɹɯʆʃʆɻɯʏʅʀʍ 

ʇʈɽʇɸʈɸʊɯɺ ʑʆɼʆ ɿɹʋɼʅʀʂɯɺ ʍɺʆʈʆɹ ɹʋʃʔɹ SOLANUM 

TUBEROSUM L . 

ɹʦʨʦʜʘʡ ɺ.ɺ., ʉʘʬʨʦʥʦʚʘ ʉ.ɽ., ʈʷʙʯʝʥʢʦ ɸ.ʄ., ʂʘʣʽʥʽʯʝʥʢʦ ʂ.ɸ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, 

 e-mail: veraboro@gmail.com
 

 

ʆʪʨʠʤʘʥʥʶ ʚʠʩʦʢʠʭ ʽ ʩʪʘʙʽʣʴʥʠʭ ʫʨʦʞʘʾʚ ʢʘʨʪʦʧʣʽ ʧʝʨʝʰʢʦʜʞʘʻ ʰʠʨʦʢʝ 

ʧʦʰʠʨʝʥʥʷ ʭʚʦʨʦʙ, ʱʦ ʫʨʘʞʫʶʪʴ ʙʫʣʴʙʠ ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ  ï ʬʫʟʘʨʽʦʟʫ, 

ʙʘʢʪʝʨʽʦʟʫ, ʨʠʟʦʢʪʦʥʽʦʟʫ, ʘʣʴʪʝʨʥʘʨʽʦʟʫ, ʬʦʤʦʟʫ ʪʘ ʽʥʰʠʭ ʬʽʪʦʧʘʪʦʛʝʥʽʚ, ʚʪʨʘʪʠ 

ʚʽʜ ʷʢʠʭ ʤʦʞʫʪʴ ʜʦʩʷʛʘʪʠ 50ï85%. ʉʫʯʘʩʥʽ ʪʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ 

ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʨʦʟʨʦʙʢʫ ʽ ʧʦʰʫʢ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʠʭ ʤʝʪʦʜʽʚ ʨʝʛʫʣʶʚʘʥʥʷ 

ʯʠʩʝʣʴʥʦʩʪʽ ʧʘʪʦʛʝʥʽʚ, ʟʦʢʨʝʤʘ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʜʣʷ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ 

(ʊʠʭʦʥʦʚʠʯ ʀ. ɸ., ʂʦʞʝʤʷʢʦʚ ɸ. ʇ., ʏʝʙʦʪʘʨʴ ɺ. ʂ. ʠ ʜʨ., 2005, ʇʘʪʠʢʘ ɺ.ʇ. ʪʘ 

ʽʥ., 2007). ʄʝʪʦʶ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʠʚʯʝʥʥʷ ʘʥʪʘʛʦʥʽʩʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 

ʙʽʦʧʨʝʧʘʨʘʪʽʚ ʧʨʦʪʠ ʟʙʫʜʥʠʢʽʚ ʭʚʦʨʦʙ ʙʫʣʴʙ ʢʘʨʪʦʧʣʽ ʚ ʤʦʜʝʣʴʥʠʭ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ. ʆʙ'ʻʢʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ʬʽʪʦʧʘʪʦʛʝʥʥʽ ʛʨʠʙʠ 

ʪʘ ʙʘʢʪʝʨʽʾ Fusarium solani, Fusarium oxysporum, Fusarium sambucinum, 

Alternaria solani ʪʘ Pectobacterium carotovorum.  ʆʮʽʥʢʫ ʬʫʥʛʽʮʠʜʥʦʾ ʪʘ 

ʙʘʢʪʝʨʠʮʠʜʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʧʨʦʚʦʜʠʣʠ  ʤʝʪʦʜʦʤ ʜʠʬʫʟʽʾ ʚ ʘʛʘʨ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʜʠʩʢʽʚ, ʧʨʦʩʦʯʝʥʠʭ ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʟʘ  ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤʠ 

ʤʝʪʦʜʠʢʘʤʠ (ɹʠʣʘʡ ɺ.ʀ., 1982). ɼʦʩʣʽʜʞʫʚʘʣʠ ʪʘʢʽ  ʧʨʝʧʘʨʘʪʠ: ʢʦʥʪʨʦʣʴ ï 

ʦʙʨʦʙʢʘ ʚʦʜʦʶ; ʙʽʦʣʦʛʽʯʥʠʡ ʢʦʥʪʨʦʣʴ ï ʌʽʪʦʮʠʜ-ʈ (ʥʘ ʦʩʥʦʚʽ ʙʘʢʪʝʨʽʡ Bacillus 

subtilis, ɹʊʋ-ʎʝʥʪʨ, ʋʢʨʘʾʥʘ), ɽʢʩʪʨʘʩʦʣ (ʢʦʥʩʦʨʮʽʫʤ ʘʩʦʮʽʘʪʠʚʥʠʭ ʙʘʢʪʝʨʽʡ, 

ʈʦʩʽʷ, ɺʩʝʨʦʩʽʡʩʴʢʠʡ ʅɼɯ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʤʽʢʨʦʙʽʦʣʦʛʽʾ); ʇʣʘʥʨʠʟ (ʥʘ 

ʦʩʥʦʚʽ ʙʘʢʪʝʨʽʡ Pseudomonas fluorescence, ʋʢʨʘʾʥʘ). 

ʇʨʠ ʚʠʚʯʝʥʥʽ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʟʙʫʜʥʠʢʽʚ ʬʫʟʘʨʽʦʟʥʦʾ ʛʥʠʣʽ ʥʘʤʠ ʙʫʣʦ 

ʚʠʟʥʘʯʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʪʘ ʘʛʨʝʩʠʚʥʠʤʠ ʽʟ ʨʦʜʫ Fusarium 

ʚʠ̫ʚʠʣʠʩʴ ʚʠʜʠ F.solani, F.oxysporum ʪʘ F.sambucinum. ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʦʢʘʟʘʣʠ, ʱʦ ʚʩʽ ʜʦʩʣʽʜʞʫʚʘʥʽ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʧʨʝʧʘʨʘʪʠ ʩʪʨʠʤʫʚʘʣʠ ʨʽʩʪ 

ʬʽʪʦʧʘʪʦʛʝʥʽʚ (ʪʘʙʣʠʮʷ). ʆʜʥʘʢ ʘʢʪʠʚʥʽʩʪʴ ʧʨʝʧʘʨʘʪʽʚ ʜʦ ʬʽʪʦʧʘʪʦʛʝʥʽʚ 

ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʪʘ ʛʨʠʙʥʦʾ ʝʪʽʦʣʦʛʽʾ ʚʠʷʚʠʣʘʩʴ  ʨʽʟʥʦʶ. ʅʘʡʯʫʪʣʠʚʽʰʠʤʠ ʩʝʨʝʜ 

ʤʽʢʨʦʤʽʮʝʪʽʚ ʨʦʜʫ Fusarium ʚʠʷʚʠʚʩʷ F.sambucinum (27,7ï31,5 ʤʤ ʧʨʦʪʠ 10,4ï

16,4 ʤʤ ʫ ʨʝʰʪʠ ʤʽʢʨʦʤʽʮʝʪʽʚ). ʅʘʡʤʝʥʰʦʶ ʙʫʣʘ ʟʦʥʘ ʧʨʠʛʥʽʯʝʥʥʷ ʨʦʩʪʫ 

Pectobacterium carotovorum,  ʱʦ ʩʪʘʥʦʚʠʣʘ 9,3ï16,6ʤʤ. ʅʘʡʢʨʘʱʫ ʚʠʨʘʞʝʥʫ 

ʬʫʥʛʽʮʠʜʥʫ ʪʘ ʙʘʢʪʝʨʠʮʠʜʥʫ ʘʢʪʠʚʥʽʩʪʴ ʤʘʚ ʙʽʦʧʨʝʧʘʨʘʪ ɽʢʩʪʨʘʩʦʣ (ʟʦʥʘ 

ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ ʬʽʪʦʧʘʪʦʛʝʥʽʚ ʩʪʘʥʦʚʠʣʘ 16,6 ï 31,5 ʤʤ ʧʨʦʪʠ 10,3ï19,4 ʤʤ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʇʣʘʥʨʠʟʫ ʪʘ ʌʽʪʦʮʠʜʫ-ʈ). ɿʘʩʪʦʩʫʚʘʥʥʷ ʙʽʦʧʨʝʧʘʨʘʪʽʚ, ʱʦ ʤʘʶʪʴ 

ʧʦʣʽʬʫʥʢʮʽʦʥʘʣʴʥʫ ʜʽʶ, ʷʢʽ ʥʝ ʣʠʰʝ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ  ʥʘ ʨʦʩʪʦʚʽ ʧʨʦʮʝʩʠ 

ʨʦʩʣʠʥ, ʘʣʝ ʡ ʥʘ ʩʪʽʡʢʽʩʪʴ ʨʦʩʣʠʥ ʜʦ ʟʙʫʜʥʠʢʽʚ ʭʚʦʨʦʙ, ʩʧʨʠʷʪʠʤʝ ʦʪʨʠʤʘʥʥʶ 

ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʦʾ ʧʨʦʜʫʢʮʽʾ. 
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ɺɼʆʉʂʆʅɸʃɽʅʅʗ ʉʇʆʉʆɹɯɺ ɿɹɽʈɯɻɸʅʅʗ ʂʆʄʇʃɽʂʉʅʆɻʆ 

ɯʅʉɽʂʊʀʎʀɼʅʆɻʆ ɹɯʆʇʈɽʇɸʈɸʊʋ ñɹɸʂʊʆʌʋʅɻɯʅ-LSò 

ɺʣʘʩʝʥʢʦ ʆ.ɻ., ɼʨʝʛʚʘʣʴ ʆ.ɸ., ʏʝʨʝʚʘʯ ʅ.ɺ., ɺʽʥʥʽʢʦʚ ɸ.ɯ. 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʆ. ɻʦʥʯʘʨʘ 

microviro@rambler.ru 
 

ʆʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʨʦʙʣʝʤ ʚʠʨʦʙʥʠʮʪʚʘ ʙʽʦʽʥʩʝʢʪʠʮʠʜʽʚ ʻ 

ʨʦʟʨʦʙʢʘ ʩʧʦʩʦʙʽʚ ʾʭ ʟʙʝʨʽʛʘʥʥʷ. ʊʝʨʤʽʥ ʧʨʠʜʘʪʥʦʩʪʽ ʙʽʦʧʨʝʧʘʨʘʪʫ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʧʨʝʧʘʨʘʪʠʚʥʦʾ ʬʦʨʤʠ. ʄʽʢʨʦʙʽʦʣʦʛʽʯʥʝ ʦʙʣʘʜʥʘʥʥʷ ʤʘʣʦʪʦʥʥʘʞʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ ʜʦʟʚʦʣʷʻ ʚʠʛʦʪʦʚʣʷʪʠ ʨʽʜʢʫ ʪʘ ʧʘʩʪʦʧʦʜʽʙʥʫ ʬʦʨʤʠ ʙʽʦʧʨʝʧʘʨʘʪʽʚ. 

ʅʝʜʦʣʽʢʦʤ ʮʠʭ ʬʦʨʤ ʻ ʥʝʪʨʠʚʘʣʠʡ ʯʘʩ ʾʭ ʟʙʝʨʽʛʘʥʥʷ. ʇʦʰʫʢ ʝʬʝʢʪʠʚʥʠʭ ʬʦʨʤ 

ʧʨʝʧʘʨʘʪʽʚ ʪʘ ʩʧʦʩʦʙʽʚ ʟʙʝʨʽʛʘʥʥʷ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʘʢʪʫʘʣʴʥʠʭ ʧʨʦʙʣʝʤ ʫ 

ʚʠʨʦʙʥʠʮʪʚʽ ʙʽʦʽʥʩʝʢʪʠʮʠʜʽʚ. ɼʣʷ ʧʦʜʦʚʞʝʥʥʷ ʪʝʨʤʽʥʫ ʟʙʝʨʽʛʘʥʥʷ ʤʽʢʨʦʙʥʠʭ 

ʧʨʝʧʘʨʘʪʽʚ ʜʦ ʥʠʭ ʜʦʜʘʶʪʴ ʢʦʥʩʝʨʚʘʥʪʠ ʪʘ ʩʪʘʙʽʣʽʟʘʪʦʨʠ. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʥʷ ʥʦʚʦʾ ʢʦʥʮʝʥʪʨʦʚʘʥʦʾ ʬʦʨʤʠ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʽʥʩʝʢʪʠʮʠʜʥʦʛʦ ʙʽʦʧʨʝʧʘʨʘʪʫ ñɹʘʢʪʦʬʫʥʛʽʥ-LSò, ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʾ 

ʜʦʚʛʦʪʨʠʚʘʣʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʪʠ ʢʦʤʘʭ-

ʰʢʽʜʥʠʢʽʚ. ʂʦʥʮʝʥʪʨʦʚʘʥʫ ʬʦʨʤʫ ʙʽʦʽʥʩʝʢʪʠʮʠʜʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ñɹʘʢʪʦʬʫʥʛʽʥ-

LSò ʨʦʟʨʦʙʣʝʥʦ ʥʘ ʦʩʥʦʚʽ ʘʩʦʮʽʘʮʽʾ ʝʥʪʦʤʦʧʘʪʦʛʝʥʥʠʭ ʙʘʢʪʝʨʽʡ Bacillus 

thuringiensis i ʛʨʠʙʽʚ Beauveria bassiana. ʇʨʝʧʘʨʘʪ ʤʽʩʪʠʪʴ ʩʧʦʨʦ-ʢʨʠʩʪʘʣʽʯʥʠʡ 

ʢʦʤʧʣʝʢʩ ʽ ɓ-ʝʢʟʦʪʦʢʩʠʥ B. thuringiensis, ʙʣʘʩʪʦʩʧʦʨʠ B. bassiana ʪʘ ʤʝʪʘʙʦʣʽʪʠ 

ʦʙʦʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʦʩʘʜʞʝʥʽ CaCl2. ɼʣʷ ʟʙʝʨʝʞʝʥʥʷ ʙʽʦʧʨʝʧʘʨʘʪʫ ʙʫʣʦ 

ʨʦʟʨʦʙʣʝʥʦ 10 ʚʘʨʽʘʥʪʽʚ ʜʦʙʘʚʦʢ; ʫ ʷʢʦʩʪʽ  ʢʦʥʩʝʨʚʘʥʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 5 % 

NaCl ʪʘ 10 % ʛʣʽʮʝʨʠʥʫ, ʫ ʷʢʦʩʪʽ ʩʪʘʙʽʣʽʟʘʪʦʨʽʚ ʪʘ ʧʨʠʣʠʧʘʯʽʚ  ï 2% ʂʄʎ ʪʘ 1% 

 ̔ 2% ʇɺɸ. ʇʨʝʧʘʨʘʪ ʟʙʝʨʽʛʘʣʠ ʧʨʠ 4 
ʦ
ʉ ʧʨʦʪʷʛʦʤ 6 ʤʽʩʷʮʽʚ. ʂʦʞʥʦʛʦ ʤʽʩʷʮʷ 

ʚʠʟʥʘʯʘʣʠ ʢʽʣʴʢʽʩʪʴ ʢʦʣʦʥʽʻʫʪʚʦʨʶʶʯʠʭ ʦʜʠʥʠʮʴ (ʂʋʆ/ʤʣ). 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ  ʙʣʘʩʪʦʩʧʦʨʠ ʙʦʚʝʨʽʾ ʙʝʟ 

ʧʨʦʨʦʩʪʘʥʥʷ ʥʘʡʢʨʘʱʝ ʟʙʝʨʽʛʘʣʠʩʷ ʧʨʠ ʜʦʜʘʚʘʥʥʽ 5 % NaCl,  10 % ʛʣʽʮʝʨʠʥʫ ʪʘ 

2% ʇɺɸ. ɺ ʢʦʥʪʨʦʣʽ (ʢʦʥʮʝʥʪʨʘʪ ʙʝʟ ʜʦʙʘʚʦʢ) ʙʣʘʩʪʦʩʧʦʨʠ ʧʨʦʨʦʩʪʘʣʠ ʟ 

ʫʪʚʦʨʝʥʥʷʤ ʧʦʚʝʨʭʥʝʚʦʛʦ ʤʽʮʝʣʽʶ ʧʽʩʣʷ 1 ʤʽʩʷʮʷ ʟʙʝʨʽʛʘʥʥʷ. ʂʽʣʴʢʽʩʪʴ ʂʋʆ/ʤʣ 

ʯʝʨʝʟ 6 ʤʽʩʷʮʽʚ ʟʥʠʟʠʣʘʩʴ, ʤʝʥʰʝ ʥʽʞ ʥʘ ʜʚʘ ʧʦʨʷʜʢʠ. B. thuringiensis ʫ ʚʩʽʭ 

ʚʘʨʽʘʥʪʘʭ ʜʦʩʣʽʜʽʚ ʟʙʝʨʽʛʘʣʘʩʴ ʜʦʙʨʝ, ʢʽʣʴʢʽʩʪʴ ʂʋʆ/ʤʣ ʟʙʽʣʴʰʠʣʘʩʴ ʥʘ 1-2 

ʧʦʨʷʜʢʘ. ʇʽʜʚʠʱʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʂʋʆ/ʤʣ ʚ ʢʦʥʮʝʥʪʨʘʪʽ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʪʠʤ, ʱʦ 

ʚ ʭʦʜʽ ʦʩʘʜʞʝʥʥʷ ʚʽʜʙʫʣʦʩʷ ʦʩʽʜʘʥʥʷ ʥʝ ʪʽʣʴʢʠ ʢʣʽʪʠʥ ʪʘ ʩʧʦʨ, ʘ ʡ ʧʦʞʠʚʥʠʭ 

ʨʝʯʦʚʠʥ.  

ɯʥʩʝʢʪʠʮʠʜʥʘ ʘʢʪʠʚʥʽʩʪʴ ʧʨʝʧʘʨʘʪʫ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʛʫʩʝʥʽ ʣʠʩʪʦʢʨʫʪʢʠ 

ʚʩʝʾʜʥʦʾ ʧʽʩʣʷ 3 ʤʽʩʷʮʽʚ ʟʙʝʨʽʛʘʥʥʷ ʧʨʠ ʜʦʜʘʚʘʥʥʽ 5 % NaCl, 10 % ʛʣʽʮʝʨʠʥʫ ʽ 

2% ʇɺɸ ʩʪʘʥʦʚʠʣʘ 70 % ʥʘ 5 ʜʦʙʫ ʽʥʬʽʢʫʚʘʥʥʷ, ʘ ʫ ʢʦʥʪʨʦʣʽ (ʧʨʝʧʘʨʘʪ ʙʝʟ 

ʜʦʙʘʚʦʢ) ï 50 % (ʢʦʥʮʝʥʪʨʘʮʽʷ ʧʨʝʧʘʨʘʪʫ 2 %). ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ 

ʚʠʩʥʦʚʦʢ, ʱʦ ʜʣʷ ʪʨʠʚʘʣʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʢʦʥʮʝʥʪʨʦʚʘʥʦʾ ʬʦʨʤʠ ʙʽʦʧʨʝʧʘʨʘʪʫ 

ñɹʘʢʪʦʬʫʥʛʽʥ-LS ò ʜʦʮʽʣʴʥʦ ʜʦ ʥʴʦʛʦ ʜʦʜʘʚʘʪʠ 5 % NaCl, 10 % ʛʣʽʮʝʨʠʥʫ ʽ 2% 

ʇɺɸ. 
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, ʊʠʪʦʚʘ ʃ.ɺ.
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ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʦʾ ʟʘʣʝʞʠʪʴ ʚʽʜ ʬʽʪʦʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ˇʨʫʥʪʽʚ ʪʘ 

ʧʦʩʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʌʽʪʦʧʘʪʦʛʝʥʥʽ ʛʨʠʙʠ ʤʦʞʫʪʴ ʩʧʨʠʯʠʥʷʪʠ ʟʥʘʯʥʽ ʚʪʨʘʪʠ 

ʚʨʦʞʘʶ. ɹʽʣʴʰʽʩʪʴ ʟ ʥʠʭ ʟʜʘʪʥʽ ʟʙʝʨʽʛʘʪʠʩʷ ʥʘ ʥʘʩʽʥʥʽ, ʪʦʤʫ ʽʩʥʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚ 

ʡʦʛʦ ʧʝʨʝʜʧʦʩʽʚʥʽʡ ʦʙʨʦʙʮʽ ʟʘʭʠʩʥʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ. ʇʨʦʪʨʫʶʚʘʥʥʷ ʥʘʩʽʥʥʷ ʩʦʾ 

ʬʫʥʛʽʮʠʜʘʤʠ ʟ ʤʝʪʦʶ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʛʨʠʙʢʦʚʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʨʦʩʣʠʥ ʯʘʩʪʦ 

ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʙʫʣʴʙʦʯʢʦʚʽ ʙʘʢʪʝʨʽʾ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʽʥʦʢʫʣʷʮʽʾ 

ʥʘʩʽʥʥʷ ʙʦʙʦʚʠʭ [1]. ʌʫʥʛʽʮʠʜʠ ʤʦʞʫʪʴ ʧʨʠʛʥʽʯʫʚʘʪʠ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ, 

ʥʦʜʫʣʷʮʽʡʥʫ ʘʢʪʠʚʥʽʩʪʴ ʨʠʟʦʙʽʡ, ʘ ʪʘʢʦʞ ʘʟʦʪʬʽʢʩʫʚʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ 

ʩʠʤʙʽʦʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ. ʊʦʤʫ ʩʫʯʘʩʥʽ ʘʛʨʦʪʝʭʥʦʣʦʛʽʾ ʧʝʨʝʜʙʘʯʘʶʪʴ ʧʦʧʝʨʝʜʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʩʫʤʽʩʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʫʥʛʽʮʠʜʽʚ ʟ ʤʽʢʨʦʙʥʠʤʠ 

ʧʨʝʧʘʨʘʪʘʤʠ.  

ʄʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʬʫʥʛʽʮʠʜʽʚ ʩʠʩʪʝʤʥʦʾ ʜʽʾ ʂʽʥʪʦ ɼʫʦ, 

ʄʘʢʩʠʤ ʉʪʘʨ ʪʘ ɺʽʪʘʚʘʢʩ 200 ʌʌ [2] ʥʘ ʬʽʟʽʦʣʦʛʽʯʥʫ ʘʢʪʠʚʥʽʩʪʴ 

ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʭ ʰʪʘʤʽʚ ʙʫʣʴʙʦʯʢʦʚʠʭ ʙʘʢʪʝʨʽʡ Bradyrhizobium japonicum 

ʋʂʄ ɺ-6035 ʪʘ ʋʂʄ ɺ-6023. 

ʏʫʪʣʠʚʽʩʪʴ ʙʘʢʪʝʨʽʡ ʜʦ ʬʫʥʛʽʮʠʜʽʚ ʚʠʟʥʘʯʘʣʠ ʤʝʪʦʜʦʤ ʧʘʧʝʨʦʚʠʭ ʜʠʩʢʽʚ. 

ʋ ʣʘʙʦʨʘʪʦʨʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʢʦʥʮʝʥʪʨʘʮʽʾ ʬʫʥʛʽʮʠʜʽʚ, 

ʨʝʢʦʤʝʥʜʦʚʘʥʽ ʚʠʨʦʙʥʠʢʘʤʠ ʜʣʷ ʦʙʨʦʙʢʠ ʥʘʩʽʥʥʷ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʬʫʥʛʽʮʠʜʠ 

ʄʘʢʩʠʤ ʉʪʘʨ ʽ ʂʽʥʪʦ ɼʫʦ ʥʝ ʧʨʠʛʥʽʯʫʚʘʣʠ ʨʽʩʪ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʰʪʘʤʽʚ 

B.japonicum. ɿʘ ʜʽʾ ɺʽʪʘʚʘʢʩʫ ʩʧʦʩʪʝʨʽʛʘʣʠ ʽʥʛʽʙʫʚʘʥʥʷ ʨʦʟʚʠʪʢʫ B.japonicum 

ʋʂʄ ɺ-6035 ï ʜʽʘʤʝʪʨ ʟʦʥʠ ʟʘʪʨʠʤʢʠ ʨʦʩʪʫ ʙʘʢʪʝʨʽʡ ʩʪʘʥʦʚʠʚ 25,9 ʤʤ. 

ʋ ʚʝʛʝʪʘʮʽʡʥʦʤʫ ʜʦʩʣʽʜʽ ʚʠʷʚʣʝʥʦ, ʱʦ ʟʘ ʢʦʤʙʽʥʦʚʘʥʦʾ ʦʙʨʦʙʢʠ ʥʘʩʽʥʥʷ 

ʩʦʾ ʩʦʨʪʫ ɸʥʥʫʰʢʘ ʬʫʥʛʽʮʠʜʘʤʠ ʂʽʥʪʦ ɼʫʦ, ʄʘʢʩʠʤ ʉʪʘʨ ʘʙʦ ɺʽʪʘʚʘʢʩ 200 ʌʌ 

ʪʘ ʽʥʦʢʫʣʷʥʪʦʤ ʥʘ ʦʩʥʦʚʽ ʰʪʘʤʫ B.japonicum ʋʂʄ ɺ-6035 ʬʘʢʪʠʯʥʘ 

ʘʟʦʪʬʽʢʩʫʚʘʣʴʥʘ ʘʢʪʠʚʥʽʩʪʴ ʩʦʻʚʦ-ʨʠʟʦʙʽʘʣʴʥʦʛʦ ʩʠʤʙʽʦʟʫ ʟʥʠʞʫʚʘʣʘʩʴ ʫ 3-5,8 

ʨʘʟʠ ʧʦʨʽʚʥʷʥʦ ʟ ʚʘʨʽʘʥʪʦʤ ʽʥʦʢʫʣʷʮʽʾ (ʢʦʥʪʨʦʣʴ). ɿʘ ʢʦʤʙʽʥʦʚʘʥʦʾ ʦʙʨʦʙʢʠ 

ʥʘʩʽʥʥʷ ʄʘʢʩʠʤ ʉʪʘʨ ʪʘ B.japonicum ʋʂʄ ɺ-6023 ʬʘʢʪʠʯʥʘ ʘʟʦʪʬʽʢʩʫʚʘʣʴʥʘ 

ʘʢʪʠʚʥʽʩʪʴ ʥʦʜʫʣʷʮʽʡʥʦʛʦ ʘʧʘʨʘʪʫ ʪʘʢʦʞ ʟʤʝʥʰʫʚʘʣʘʩʴ ʫ 2,6 ʨʘʟʠ ʧʦʨʽʚʥʷʥʦ ʟ 

ʢʦʥʪʨʦʣʝʤ. ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʂʽʥʪʦ ɼʫʦ ʘʙʦ ɺʽʪʘʚʘʢʩʫ ʟ ʧʦʜʘʣʴʰʦʶ 

ʽʥʦʢʫʣʷʮʽʻʶ ʮʠʤ ʰʪʘʤʦʤ ʨʠʟʦʙʽʡ ʘʟʦʪʬʽʢʩʫʚʘʣʴʥʘ ʘʢʪʠʚʥʽʩʪʴ ʟʨʦʩʪʘʣʘ ʫ 1,9 ʪʘ 

1,3 ʨʘʟʠ ʚʽʜʧʦʚʽʜʥʦ. ʊʘʢʠʤ ʯʠʥʦʤ, ʰʪʘʤ B.japonicum ʋʂʄ ɺ-6023 ʩʫʤʽʩʥʠʡ ʟ 

ʜʘʥʠʤʠ ʬʫʥʛʽʮʠʜʘʤʠ ʽ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʫ ʩʠʩʪʝʤʘʭ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʟʘʭʠʩʪʫ 

ʨʦʩʣʠʥ.  

1. ʊʠʪʦʚʘ ʃ.ɺ., ʃʝʦʥʦʚʘ ʅ.ʆ., ɸʥʪʠʧʯʫʢ ɸ.ʌ. ɸʟʦʪʬʠʢʩʠʨʫʶʱʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʚ 
ʤʠʢʨʦʙʥʦ-ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤʘʭ. ɺ.ʢʥ.: ɹʠʦʨʝʛʫʣʷʮʠʷ ʤʠʢʨʦʙʥʦ-ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ: 

ʄʦʥʦʛʨʘʬʠʷ / ʇʦʜ ʦʙʱʝʡ ʨʝʜ. ʀʫʪʠʥʩʢʦʡ ɻ.ɸ., ʇʦʥʦʤʘʨʝʥʢʦ ʉ.ʇ. ï ʂ.: ʅʠʯʣʘʚʘ. ï 2010. ï 

ʉ.99-195. 

2. agroua.net/plant/chemicaldefence/protect/pg-10/  
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ɺʦʣʢʦʚʘ ʄ.ʆ., ʄʘʪʚʽʶʢ ʊ.ʉ., ɻʝʨʘʩʠʤʦʚ ʉ.ʉ., ɻʦʣʦʚʝʡ ʆ.ʇ. 

ɼʥʽʧʨʦʜʟʝʨʞʠʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ; 

ʚʫʣ. ɼʥʽʧʨʦʙʫʜʽʚʩʴʢʘ, 2, ʤ. ɼʥʽʧʨʦʜʟʝʨʞʠʥʩʴʢ, ʋʢʨʘʾʥʘ, 51918 

lamber@bk.ru 

ʇʦʣʽʬʝʥʦʣʠ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʛʨʫʧʫ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʟ ʚʠʩʦʢʦʶ 

ʤʦʣʝʢʫʣʷʨʥʦʶ ʤʘʩʦʶ ʽ ʚʝʣʠʢʦʶ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ ʤʦʣʝʢʫʣʷʨʥʠʭ ʩʪʨʫʢʪʫʨ. 

ʇʨʦʩʪʽ ʧʦʣʽʬʝʥʦʣʠ (ʧʩʝʚʜʦʪʘʥʽʥ, ʭʘʨʯʦʚʽ ʪʘʥʽʥʠ, ʯʘʡʥʽ ʪʘʥʽʥʠ) ʤʘʶʪʴ ʚôʷʞʫʯʠʡ 

ʩʤʘʢ, ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʭʘʨʯʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʽ ʜʘʶʪʴ ʣʽʢʫʚʘʣʴʥʠʡ 

ʝʬʝʢʪ ʧʨʠ ʮʽʣʦʤʫ ʨʷʜʽ ʟʘʭʚʦʨʶʚʘʥʴ. ʂʦʤʧʣʝʢʩ ʥʠʟʴʢʦ- ʪʘ ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʠʭ 

ʧʦʣʽʬʝʥʦʣʽʚ, ʱʦ ʦʪʨʠʤʘʚ ʥʘʟʚʫ çʜʫʙʠʣʴʥʽ ʨʝʯʦʚʠʥʠè, ʚʠʷʚʣʷʻ ʚôʷʞʫʯʫ, 

ʧʨʦʪʠʟʘʧʘʣʴʥʫ, ʘʥʪʠʤʽʢʨʦʙʥʫ ʜʽʶ. ʇʦʩʪʽʡʥʦ ʥʘʜʭʦʜʷʯʠ ʜʦ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ ʟ 

ʨʦʩʣʠʥʥʦʶ ʾʞʝʶ (ʧʣʦʜʠ, ʷʛʦʜʠ, ʯʘʡ, ʢʘʚʘ, ʢʘʢʘʦ, ʥʘʩʪʦʾ ʽ ʚʽʜʚʘʨʠ ʟ ʨʦʩʣʠʥʥʦʾ 

ʩʠʨʦʚʠʥʠ), ʧʦʣʽʬʝʥʦʣʠ ʪʨʠʚʘʣʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʩʽ ʚʽʜʜʽʣʠ ʪʨʘʚʥʦʛʦ ʪʨʘʢʪʫ, 

ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʫ ʩʠʩʪʝʤʫ, ʤʦʙʽʣʽʟʫʶʪʴ ʫ ʞʠʚʦʤʫ ʦʨʛʘʥʽʟʤʽ ʚʣʘʩʥʽ ʤʝʭʘʥʽʟʤʠ 

ʛʦʤʝʦʩʪʘʟʫ, ʩʪʠʤʫʣʶʶʪʴ ʬʫʥʢʮʽʶ ʢʦʨʠ ʥʘʜʥʠʨʢʦʚʠʭ ʟʘʣʦʟ, ʛʣʶʢʦʢʦʨʪʠʢʦʾʜʥʽ 

ʛʦʨʤʦʥʠ, ʟʘʚʜʷʢʠ ʯʦʤʫ ʚʠʷʚʣʷʶʪʴ ʧʨʦʪʠʟʘʧʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ ʽ ʧʦʚôʷʟʘʥʫ ʟ ʥʝʶ 

ʧʨʦʪʠʤʽʢʨʦʙʥʫ, ʧʨʦʪʠʛʨʠʙʢʦʚʫ ʪʘ ʧʨʦʪʠʩʪʦʮʠʜʥʫ ʘʢʪʠʚʥʽʩʪʴ. ɼʦʚʝʜʝʥʦ, ʱʦ 

ʧʦʣʽʬʝʥʦʣʠ ʚʠʷʚʣʷʶʪʴ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ, ʨʘʜʽʦʧʨʦʪʝʢʪʦʨʥʫ ʜʽʾ, ʩʫʪʪʻʚʦ 

ʟʥʠʞʫʶʪʴ ʪʦʢʩʠʯʥʫ ʜʽʶ ʭʽʤʽʯʥʠʭ ʘʛʝʥʪʽʚ, ʙʣʘʛʦʪʚʦʨʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʫʜʠʥʠ. 

ɹʽʣʴʰʽʩʪʴ ʚʽʜʦʤʠʭ ʧʦʣʽʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʟʘʧʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ 

ʜʦʙʫʚʘʶʪʴ ʽʟ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʝʢʩʪʨʘʢʮʽʻʶ ʚʦʜʦʶ ʘʙʦ ʝʪʘʥʦʣʦʤ [1].  

ɻʘʣʦʚʘ ʢʠʩʣʦʪʘ, ʱʦ ʨʘʟʦʤ ʟ ʽʥʰʠʤʠ ʜʫʙʠʣʴʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʟʫʩʪʨʽʯʘʻʪʴʩʷ 

ʚ ʣʠʩʪʽ ʯʘʶ, ʫ ʯʦʨʥʠʣʴʥʠʭ (ʜʫʙʠʣʴʥʠʭ) ʛʦʨʽʰʢʘʭ, ʫ ʢʦʨʽ ʜʫʙʘ, ʛʨʘʥʘʪʦʚʦʛʦ 

ʜʝʨʝʚʘ, ʚʠʷʚʣʷʻ ʘʥʪʠʙʽʦʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʽ ʪʘʢʦʞ ʤʦʞʝ ʥʘʢʦʧʠʯʫʚʘʪʠʩʴ ʫ 

ʜʦʩʠʪʴ ʚʠʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʦʤ Phycomyces blakesleeanus, ʱʦ 

ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ ʨʦʟʨʦʙʢʠ ʧʨʦʝʢʪʫ ʚʠʨʦʙʥʠʮʪʚʘ ʛʘʣʦʚʦʾ ʢʠʩʣʦʪʠ 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʤ ʰʣʷʭʦʤ ï ʨʦʟʨʦʙʣʝʥʘ ʘʧʘʨʘʪʫʨʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ 

ʧʨʦʮʝʩʫ, ʜʣʷ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʘʥʪʠʙʽʦʪʠʢʫ ʦʙʨʘʥʽ ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʽ ʩʢʣʘʜ 

ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ.  

ɺ ʨʦʩʣʠʥʥʠʭ ʝʢʩʪʨʘʢʪʘʭ ʧʦʣʽʬʝʥʦʣʠ ʤʽʩʪʷʪʴʩʷ ʫ ʟʙʘʣʘʥʩʦʚʘʥʦʤʫ, 

ʥʝʟʨʫʡʥʦʚʘʥʦʤʫ ʧʨʠʨʦʜʥʦʤʫ ʚʠʛʣʷʜʽ, ʨʘʟʦʤ ʟ ʽʥʰʠʤʠ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʤʠ 

ʨʝʯʦʚʠʥʘʤʠ, ʱʦ ʩʧʨʘʚʣʷʻ ʢʦʤʧʣʝʢʩʥʫ ʣʽʢʫʚʘʣʴʥʫ ʜʽʶ ʥʘ ʞʠʚʠʡ ʦʨʛʘʥʽʟʤ [1], ʽ 

ʪʦʤʫ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʧʦʣʽʬʝʥʦʣʽʚ ʙʽʣʴʰ ʜʦʮʽʣʴʥʠʤ ʟ ʝʢʦʥʦʤʽʯʥʦʾ ʪʘ ʝʢʦʣʦʛʽʯʥʦʾ 

ʪʦʯʢʠ ʟʦʨʫ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʦʾ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʘʥʪʠʙʽʦʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʚʦʜʥʠʭ ʨʦʩʣʠʥʥʠʭ ʥʘʩʪʦʷʥʦʢ, ʷʢʽ 

ʤʽʩʪʷʪʴ ʧʦʣʽʬʝʥʦʣʠ, ʧʨʦʚʦʜʠʣʠ ʥʘ ʟʨʘʟʢʘʭ ʜʞʝʨʝʣʴʥʦʾ ʚʦʜʠ, ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʜʦʩʣʽʜʞʝʥʴ ʨʦʟʨʦʙʣʝʥʘ ʤʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʩʫʤʠ ʙʽʦʘʢʪʠʚʥʠʭ 

ʨʝʯʦʚʠʥ, ʷʢʽ ʧʨʠʛʥʽʯʫʶʪʴ ʜʽʶ ʽ ʨʦʟʚʠʪʦʢ ʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʧʨʠ ʨʦʟʨʦʙʮʽ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʣʽʢʫʚʘʣʴʥʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʦʾ ʪʘ ʢʦʩʤʝʪʠʯʥʦʾ ʧʨʦʜʫʢʮʽʾ ʧʨʠʨʦʜʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʰʪʦʚʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʽ ʪʦʢʩʠʯʥʠʭ ʨʝʘʛʝʥʪʽʚ. 

ʃʽʪʝʨʘʪʫʨʘ: 
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ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʘʢʪʫʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ ʧʝʨʝʜ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʶ 

ʧʨʦʤʠʩʣʦʚʽʩʪʶ ʧʦʩʪʘʻ ʨʦʟʨʦʙʢʘ ʥʦʚʠʭ ʘʙʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʽʩʥʫʶʯʠʭ ʧʦʞʠʚʥʠʭ 

ʩʝʨʝʜʦʚʠʱ ʜʣʷ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ʆʩʦʙʣʠʚʽʩʪʶ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ ʻ ʜʦʩʷʛʥʝʥʥʷ ʚʠʩʦʢʦʾ ʰʚʠʜʢʦʩʪʽ ʨʦʩʪʫ ʙʽʦʤʘʩʠ ʪʘ ʦʪʨʠʤʘʥʥʷ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ (ʙʘʢʪʝʨʽʡ, ʛʨʠʙʽʚ, ʜʨʽʞʜʞʽʚ, ʪʦʱʦ) ʟ ʚʝʣʠʢʦʶ ʬʽʟʽʦʣʦʛʽʯʥʦʶ 

ʘʢʪʠʚʥʽʩʪʶ ʬʝʨʤʝʥʪʥʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʦʩʢʽʣʴʢʠ ʫ ʧʦʜʘʣʴʰʦʤʫ ʮʝ ʩʧʨʠʷʻ ʚʠʭʦʜʫ 

ʙʽʣʴʰ ʷʢʽʩʥʦʛʦ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʫ. 

ɼʨʽʞʜʞʽ ʨʘʟʦʤ ʽʟ ʚʫʛʣʝʮʝʚʦʚʤʽʩʥʦʶ ʩʠʨʦʚʠʥʦʶ ʻ ʦʩʥʦʚʥʠʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʩʧʠʨʪʫ ʝʪʠʣʦʚʦʛʦ ʪʘ ʚʠʥʦʛʨʘʜʥʦʛʦ ʚʠʥʘ. ɼʣʷ 

ʧʨʦʜʦʚʦʣʴʯʦʛʦ ʨʠʥʢʫ ʋʢʨʘʾʥʠ ʭʘʨʘʢʪʝʨʥʘ ʪʝʥʜʝʥʮʽʷ ʟʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʫ 

ʧʨʦʜʫʢʮʽʾ ʚʽʪʯʠʟʥʷʥʠʤʠ ʚʠʨʦʙʥʠʢʘʤʠ, ʘ ʦʪʞʝ, ʟʨʦʩʪʘʻ ʧʦʪʨʝʙʘ ʚ ʥʝʜʦʨʦʛʽʡ ʘʣʝ 

ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʽʡ ʩʠʨʦʚʠʥʽ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʜʨʽʞʜʞʘʭ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʚʠʥʘ ʽ 

ʩʧʠʨʪʫ. 

ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʨʦʟʨʦʙʢʘ ʩʢʣʘʜʫ ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽʟ 

ʝʢʩʪʨʘʢʪʦʤ ʪʦʧʽʥʘʤʙʫʨʫ ʪʘ ʷʙʣʫʥʝʚʠʤ ʧʝʢʪʠʥʦʤ. ɺ ʷʢʦʩʪʽ ʦʙôʻʢʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʧʠʨʪʦʚʽ ʜʨʽʞʜʞʽ Saccharomyces cerevisia ʰʪʘʤ DY802 ʪʘ 

ʚʠʥʥʽ ʜʨʽʞʜʞʽ Saccharomyces cerevisia ʰʪʘʤʤ W748. 

ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʜʦʩʣʽʜʞʝʥʥʷ ʦʮʽʥʶʚʘʣʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʩʪʫ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʥʘ ʨʽʟʥʠʭ ʞʠʚʠʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ (ʤ'ʷʩʦ-ʧʝʧʪʦʥʠʡ ʙʫʣʴʡʦʥ 

(ʄʇɹ), ʄʇɹ + ʝʢʩʪʨʘʢʪ ʪʦʧʽʥʘʤʙʫʨʘ, ʄʇɹ + ʷʙʣʫʥʝʚʠʡ ʧʝʢʪʠʥ, ʙʫʣʴʡʦʥ 

ʉʘʙʫʨʦ, ʝʢʩʪʨʘʢʪ ʪʦʧʽʥʘʤʙʫʨʘ, ʝʢʩʪʨʘʢʪ ʪʦʧʽʥʘʤʙʫʨʘ + ʷʙʣʫʥʝʚʠʡ ʧʝʢʪʠʥ), ʽ 

ʚʠʷʚʠʣʠ ʟʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʛʦ ʨʦʩʪʫ ʜʨʽʞʜʞʽʚ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʝʢʩʪʨʘʢʪʫ ʪʦʧʽʥʘʤʙʫʨʘ ʟ ʜʦʜʘʚʘʥʥʷʤ ʷʙʣʫʯʥʦʛʦ ʧʝʢʪʠʥʫ ʫ ʢʽʣʴʢʦʩʪʽ 10 %. ʇʽʩʣʷ 

ʚʠʚʯʝʥʥʷ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʧʠʨʪʦʚʠʭ ʪʘ ʚʠʥʥʠʭ ʜʨʽʞʜʞʽʚ ʙʫʣʦ 

ʧʦʢʘʟʘʥʦ, ʱʦ ʧʨʠ ʢʫʣʴʪʠʚʫʚʘʥʥʽ ʥʘ ʩʝʨʝʜʦʚʠʱʘʭ ʟ ʷʙʣʫʥʝʚʠʤ ʧʝʢʪʠʥʦʤ ʢʣʽʪʠʥʠ 

ʜʨʽʞʜʞʽʚ ʟʙʽʣʴʰʠʣʠʩʷ ʫ ʨʦʟʤʽʨʘʭ. 

ʅʘ ʥʘʩʪʫʧʥʦʤʫ ʝʪʘʧʽ ʚʠʚʯʘʣʠ ʜʠʥʘʤʽʢʫ ʥʘʢʦʧʠʯʝʥʥʷ ʙʽʦʤʘʩʠ ʜʨʽʞʜʞʽʚ ʥʘ 

ʜʚʦʭ ʞʠʚʠʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ: ʝʢʩʪʨʘʢʪʽ ʪʦʧʽʥʘʤʙʫʨʘ ʪʘ ʝʢʩʪʨʘʢʪʽ ʪʦʧʽʥʘʤʙʫʨʘ ʟ 

ʷʙʣʫʥʝʚʠʤ ʧʝʢʪʠʥʦʤ. ʇʨʠ ʩʧʽʣʴʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʦʧʽʥʘʤʙʫʨʘ ʪʘ ʷʙʣʫʥʝʚʦʛʦ 

ʧʝʢʪʠʥʫ ʰʚʠʜʢʽʩʪʴ ʨʦʩʪʫ ʟʙʽʣʴʰʠʣʘʩʷ: ʩʧʠʨʪʦʚʠʭ ʜʨʽʞʜʞʽʚ ï ʥʘ 4 ʛʦʜ, ʚʠʥʥʠʭ 

ʜʨʽʞʜʞʽʚ ï ʥʘ 2 ʛʦʜ. ʂʨʽʤ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʢʩʪʨʘʢʪʫ ʪʦʧʽʥʘʤʙʫʨʘ ʨʘʟʦʤ ʟ 

ʷʙʣʫʥʝʚʠʤ ʧʝʢʪʠʥʦʤ ʟʙʽʣʴʰʫʻ ʰʚʠʜʢʽʩʪʴ ʥʘʢʦʧʠʯʝʥʥʷ ʙʽʦʤʘʩʠ ʜʨʽʞʜʞʽʚ 

(ʤʘʢʩʠʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʙʽʦʤʘʩʠ ʜʣʷ ʩʧʠʨʪʦʚʠʭ ʜʨʽʞʜʞʽʚ ï 7 ʛ/ʣ, ʜʣʷ ʚʠʥʥʠʭ 

ʜʨʽʞʜʞʽʚ ï 5 ʛ/ʣ), ʘ ʤʘʢʩʠʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʢʣʽʪʠʥ ʫʪʚʦʨʶʻʪʴʩʷ ʧʽʩʣʷ 18-20 ʛʦʜ 

ʽʥʦʢʫʣʷʮʽʾ, ʷʢ ʜʣʷ ʩʧʠʨʪʦʚʠʭ, ʪʘʢ ʽ ʚʠʥʥʠʭ ʜʨʽʞʜʞʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʷʙʣʫʥʝʚʦʛʦ 

ʧʝʢʪʠʥʫ ʥʘ ʨʦʩʪʦʚʽ ʟʜʽʙʥʦʩʪʽ ʷʢ ʩʧʠʨʪʦʚʠʭ, ʪʘʢ ʽ ʚʠʥʥʠʭ ʜʨʽʞʜʞʽʚ, ʱʦ ʙʫʜʝ 

ʚʨʘʭʦʚʘʥʦ ʫ ʧʦʜʘʣʴʰʦʤʫ ʧʨʠ ʨʦʟʨʦʙʮʽ ʩʢʣʘʜʫ ʥʦʚʦʛʦ ʞʠʚʠʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 
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alexfbt@mail.ua 

 

ʋ ʣʽʪʝʨʘʪʫʨʽ ʦʧʠʩʘʥʦ ʧʨʠʥʮʠʧʦʚʠʡ ʧʽʜʭʽʜ ʜʦ ʘʥʘʣʽʪ-ʦʧʦʩʝʨʝʜʢʦʚʘʥʦʾ 

ʘʤʧʣʽʬʽʢʘʮʽʾ ʩʠʛʥʘʣʫ ʽʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʽʟʫ (ɯʌɸ), ʷʢʠʡ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʨʝʯʦʚʠʥʠ ʪʠʨʘʤʽʥ, ʷʢʘ ʧʨʦʷʚʣʷʻ ʥʝʦʙʭʽʜʥʫ ʫ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ 

ʙʽʦʣʦʛʽʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʫ ʧʨʠʩʫʪʥʦʩʪʽ ʬʝʨʤʝʥʪʫ ʧʝʨʦʢʩʠʜʘʟʠ ʭʨʦʥʫ ʪʘ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʩʫʙʩʪʨʘʪʫ (ʧʝʨʝʢʠʩ ʚʦʜʥʶ) [1]. ʋ ʩʠʩʪʝʤʽ ɯʌɸ ʧʝʨʦʢʩʠʜʘʟʘ ʭʨʦʥʫ 

ʤʦʞʝ ʟôʷʚʣʷʪʠʩʷ ʫ ʩʢʣʘʜʽ ʽʤʫʥʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʣʠʰʝ ʫ ʚʠʧʘʜʢʫ ʘʥʘʣʽʟʫ 

ʧʦʟʠʪʠʚʥʦʛʦ ʟʨʘʟʢʘ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʽʜʩʠʣʝʥʥʷ ʩʠʛʥʘʣʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʣʠʰʝ ʜʣʷ 

ʧʦʟʠʪʠʚʥʠʭ ʟʨʘʟʢʽʚ, ʪʦʙʪʦ ʤʦʚʘ ʡʜʝ ʧʨʦ ʘʥʘʣʽʪ-ʟʘʣʝʞʥʠʡ ʤʝʭʘʥʽʟʤ ʘʤʧʣʽʬʽʢʘʮʽʾ 

ʩʠʛʥʘʣʫ. ʊʠʨʘʤʽʥ-ʚʤʽʩʥʠʡ ʨʝʘʛʝʥʪ ʯʝʨʝʟ ʟʘʣʠʰʢʠ ʪʠʨʦʟʠʥʫ (ʚʟʘʻʤʦʜʽʷ ʯʝʨʝʟ 

ʬʝʥʦʣʴʥʫ ʛʽʜʨʦʢʩʠʣʴʥʫ ʛʨʫʧʫ) ʧʨʠʻʜʥʫʻʪʴʩʷ ʜʦ ʨʽʟʥʦʛʦ ʨʦʜʫ ʙʽʣʢʽʚ: ʘʥʪʠʛʝʥʽʚ 

ʪʘ ʘʥʪʠʪʽʣ ʽʤʫʥʥʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʘ ʪʘʢʦʞ ʥʝʡʪʨʘʣʴʥʠʭ ʙʽʣʢʽʚ, ʷʢʽ ʩʦʨʙʦʚʘʥʽ ʫ 

ʣʫʥʢʘʭ ʧʣʘʥʰʝʪʫ. ʍʽʤʽʟʤ ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʘʤʧʣʽʬʽʢʘʮʽʾ ʩʠʛʥʘʣʫ ʥʘʚʝʜʝʥʦ ʥʘ 

ʨʠʩ. 1. ʌʘʢʪʠʯʥʦ ʩʧʝʮʠʬʽʯʥʝ ʚʚʝʜʝʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʙʽʦʪʠʥ-ʚʤʽʩʥʦʛʦ 

ʨʝʘʛʝʥʪʫ ʜʦ ʩʢʣʘʜʫ ʽʤʫʥʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʦ 

ʧʽʜʩʠʣʝʥʥʷ ʨʽʚʥʷ ʩʠʛʥʘʣʫ ʫ ɯʌɸ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʜʘʥʘ ʩʠʩʪʝʤʘ ʤʘʻ ʧʝʚʥʽ 

ʦʙʤʝʞʝʥʥʷ ʫ ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʯʝʨʝʟ ʡʤʦʚʽʨʥʽʩʪʴ 

ʥʝʩʧʝʮʠʬʽʯʥʦʛʦ ʧʽʜʩʠʣʝʥʥʷ ʩʠʛʥʘʣʫ ʟʘʚʜʷʢʠ ʝʥʜʦʛʝʥʥʦʤʫ ʙʽʦʪʠʥʫ, ʱʦ 

ʧʨʠʩʫʪʥʽʡ ʫ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʟʨʘʟʢʫ. ɼʣʷ ʧʦʜʦʣʘʥʥʷ ʪʘʢʦʾ ʧʨʦʙʣʝʤʠ ʚ 

ʽʤʫʥʦʛʽʩʪʦʭʽʤʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʝ ʙʽʦʪʠʥʦʚʫ ʤʽʪʢʫ, ʘ ʬʣʫʦʨʝʩʮʝʥʪʥʫ 

(ʥʘʧʨʠʢʣʘʜ, ʬʣʶʦʨʝʩʮʝʾʥ), ʘ ʟʘʤʽʩʪʴ ʩʪʨʝʧʪʘʚʽʜʠʥ-ʧʝʨʦʢʩʠʜʘʟʥʦʛʦ ʢʦʤʧʣʝʢʩʫ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʘʥʪʠʪʽʣʘ ʧʨʦʪʠ ʬʣʫʦʨʝʩʮʝʥʪʥʦʾ ʤʽʪʢʠ [2, 3].  

 

(ɸ) 

(ɹ) 

ʈʠʩ. 1. ʍʽʤʽʟʤ ʘʥʘʣʽʪ-ʦʧʦʩʝʨʝʜʢʦʚʘʥʦʾ ʬʝʨʤʝʥʪ-ʘʢʪʠʚʫʶʯʦʾ ʩʠʩʪʝʤʠ ʘʤʧʣʽʬʽʢʘʮʽʾ ʩʠʛʥʘʣʫ 

ɯʌɸ ʥʘ ʦʩʥʦʚʽ ʪʠʨʘʤʽʥ-ʙʽʦʪʠʥʦʚʦʛʦ ʨʝʘʛʝʥʪʫ: ʨʝʘʢʮʽʷ ʫʪʚʦʨʝʥʥʷ ʪʠʨʘʤʽʥ-ʙʽʦʪʠʥʦʚʦʛʦ 

ʨʝʘʛʝʥʪʫ (ɸ) ʪʘ ʡʦʛʦ ʚʟʘʻʤʦʜʽʷ ʽʟ ʙʽʣʢʦʚʦʶ ʤʦʣʝʢʫʣʦʶ ʯʝʨʝʟ ʟʘʣʠʰʦʢ ʪʠʨʦʟʠʥʫ (ɹ) 

 
     1. US Patent 5,731,158A. G01N 33/53. Catalyzed reporter deposition / Bobrow M.N., Litt G.J.; E. I. du Pont de 

Nemours and Company. ï Appl. No. US 08/651,012; Filed: May 20, 1996; Date of Patent: Mar. 24, 1998. ï 17 p.  

     2. Van Gijlswijk R., Zijlmans H., Wiegant J. et al. Fluorochrome-labeled tyramides: use in immunocytochemistry 

and fluorescence in situ hybridization // J. Histochem. Cytochem. ï 1997. ï Vol. 45(3). ï P. 375.  

     3. Von Wasielewski R., Mengel M., Gignac S. et al. Tyramine amplification technique in routine 

immunohistochemistry // J. Histochem. Cytochem. ï 1997. ï Vol. 45(11). ï P. 1455. 
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1
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2
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3 

1 
ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè, 

 

2 
ɼʇ çʅɼʂʊɯ ʄɻè, 

3 
ʊʆɺ çʋɸ çʇʈʆ-ʌɸʈʄɸè 

alexfbt@mail.ua 

ʇʠʪʘʥʥʷ ʦʧʪʠʤʽʟʘʮʽʾ ʩʢʣʘʜʫ ʧʦʞʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱ ʟʘʣʠʰʘʻʪʴʩʷ 

ʘʢʪʫʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ ʩʫʯʘʩʥʦʾ ʙʽʦʪʝʭʥʦʣʦʛʽʾ. ʉʝʨʝʜ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ 

ʤʝʪʦʜʠʯʥʠʭ ʧʽʜʭʦʜʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʪʘ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʦʢʨʝʤʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, 

ʩʣʽʜ ʚʽʜʟʥʘʯʠʪʠ ʤʝʪʦʜ ʧʦʚʝʨʭʥʝʚʦʾ ʚʽʜʧʦʚʽʜʽ. ɼʘʥʠʡ ʤʝʪʦʜ ʻ ʝʬʝʢʪʠʚʥʠʤ ʜʣʷ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʢʽʣʴʢʦʩʪʝʡ ʜʦʜʘʪʢʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʷʢʠʤʠ 

ʥʘʡʯʘʩʪʽʰʝ ʚʠʩʪʫʧʘʶʪʴ ʨʝʯʦʚʠʥʠ ʪʚʘʨʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ʅʘʷʚʥʽ ʜʘʥʽ ʧʨʦ 

ʤʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʦʩʣʠʥʥʠʭ ʝʢʩʪʨʘʢʪʽʚ ʷʢ ʩʪʠʤʫʣʷʪʦʨʽʚ ʨʦʩʪʫ 

ʙʘʢʪʝʨʽʡʥʠʭ ʢʣʽʪʠʥ, ʘ ʪʘʢʦʞ ʚʠʨʦʙʣʝʥʥʷ ʙʘʢʪʝʨʽʷʤʠ ʧʝʚʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʫ ʪ.ʯ. ʡ 

ʨʝʢʦʤʙʽʥʘʥʪʥʠʭ ʙʽʣʢʽʚ. ʄʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʥʘ ʨʽʩʪ E. coli 

ʪʘ ʨʽʚʝʥʴ ʙʽʦʩʠʥʪʝʟʫ ʨʝʢʦʤʙʽʥʘʥʪʥʦʛʦ ʙʽʣʢʘ ʝʢʩʪʨʘʢʪʽʚ ʪʨʴʦʭ ʨʦʩʣʠʥ: ʢʣʽʚʽʾ 

ʢʽʥʦʚʘʨʥʦʾ Clivia miniata (ʢʦʨʝʥʝʚʠʱʘ, ʢʦʨʝʥʽ ʪʘ ʣʠʩʪʷ), ʟʝʬʽʨʘʥʪʝʩʫ 

ʢʨʫʧʥʦʢʚʽʪʢʦʚʦʛʦ Zephyranthes grandiflora (ʮʠʙʫʣʠʥʠ) ʪʘ ʬʽʘʣʢʠ ʪʨʠʢʦʣʽʨʥʦʾ 

Viola tricolor L. (ʪʨʘʚʘ). ɼʦʜʘʪʢʦʚʦ ʧʨʦʚʦʜʠʣʠ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʜʠʥʘʤʽʢʫ 

ʥʘʢʦʧʠʯʝʥʥʷ ʙʽʦʤʘʩʠ ʪʘ ʩʠʥʪʝʟʫ ʨʝʢʦʤʙʽʥʘʥʪʥʠʭ ʙʽʣʢʽʚ ʧʨʠ ʚʥʝʩʝʥʥʽ ʫ ʧʦʞʠʚʥʝ 

ʩʝʨʝʜʦʚʠʱʝ ʚʽʪʘʤʽʥʫ ʂ.   

ʗʢ ʙʘʟʦʚʝ ʧʦʞʠʚʥʝ ʩʝʨʝʜʦʚʠʱʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʝʨʝʜʦʚʠʱʝ LB, 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʩʪʘʣʽʡ ʪʝʤʧʝʨʘʪʫʨʽ 37Áʉ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʽʥʜʫʢʪʦʨ ʙʽʦʩʠʥʪʝʟʫ ɯʇʊɻ ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 0,3 ʤʄ (ʪʨʠʚʘʣʽʩʪʴ ʙʽʦʩʠʥʪʝʟʫ ï 

3 ʛʦʜʠʥʠ). ɼʣʷ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʨʦʩʣʠʥʥʠʭ ʝʢʩʪʨʘʢʪʽʚ (0,1é5,0 %) ʪʘ ʚʽʪʘʤʽʥʫ ʂ 

(5é25 ʤʛ/ʤʣ) ʥʘ ʨʽʩʪ ʢʣʽʪʠʥ E. coli ʰʪʘʤʫ BL21 (DE3) ʪʘ ʨʽʚʝʥʴ ʩʠʥʪʝʟʫ ʥʠʤ 

ʨʝʢʦʤʙʽʥʘʥʪʥʦʛʦ HSP-60 Ch. trachomatis (rHSP-60) ʧʨʦʚʦʜʠʣʠ ʚʠʤʽʨʶʚʘʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʢʣʽʪʠʥ ʥʘ ʤʦʤʝʥʪ ʟʘʢʽʥʯʝʥʥʷ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʪʘ 

ʚʤʽʩʪ ʨʦʟʯʠʥʥʦʾ ʬʦʨʤʠ ʮʽʣʴʦʚʦʛʦ ʧʨʦʜʫʢʪʫ rHSP-60 ʫ ʢʫʣʴʪʫʨʘʣʴʥʽʡ ʨʽʜʠʥʽ. 

ʅʘʡʙʽʣʴʰ ʚʠʨʘʞʝʥʠʡ ʩʪʠʤʫʣʶʶʯʠʡ ʚʧʣʠʚ ʥʘ ʥʘʢʦʧʠʯʝʥʥʷ ʙʽʦʤʘʩʠ ʪʘ ʚʤʽʩʪ 

ʨʦʟʯʠʥʥʦʾ ʬʦʨʤʠ rHSP-60 ʙʫʚ ʭʘʨʘʢʪʝʨʥʠʡ ʜʣʷ ʝʢʩʪʨʘʢʪʫ ʟʝʬʽʨʘʥʪʝʩʫ 

ʢʨʫʧʥʦʢʚʽʪʢʦʚʦʛʦ ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 0,5-1,0 %, ʩʣʘʙʰʝ ʧʽʜʩʠʣʝʥʥʷ ʨʦʩʪʫ 

ʙʘʢʪʝʨʽʡʥʦʾ ʢʫʣʴʪʫʨʠ ʪʘ ʥʘʢʦʧʠʯʝʥʥʷ ʨʝʢʦʤʙʽʥʘʥʪʥʦʛʦ ʧʨʦʜʫʢʪʫ ʙʫʣʦ 

ʟʘʬʽʢʩʦʚʘʥʦ ʧʨʠ ʚʥʝʩʝʥʥʽ ʫ ʧʦʞʠʚʥʝ ʩʝʨʝʜʦʚʠʱʝ ʝʢʩʪʨʘʢʪʫ ʢʣʽʚʽʾ ʢʽʥʦʚʘʣʴʥʦʾ ʜʦ 

ʬʽʥʘʣʴʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ 0,5 %. ɺʥʝʩʝʥʥʷ ʝʢʩʪʨʘʢʪʫ ʬʽʘʣʢʠ ʪʨʠʢʦʣʽʨʥʦʾ ʫ 

ʜʽʘʧʘʟʦʥʽ ʢʦʥʮʝʥʪʨʘʮʽʡ 0,1-1,0 % ʜʦʩʪʦʚʽʨʥʦ ʥʝ ʚʧʣʠʚʘʣʦ ʥʽ ʥʘ ʨʽʚʝʥʴ 

ʥʘʢʦʧʠʯʝʥʥʷ ʙʽʦʤʘʩʠ, ʥʽ ʥʘ ʨʽʚʝʥʴ ʙʽʦʩʠʥʪʝʟʫ ʮʽʣʴʦʚʦʛʦ ʙʽʣʢʘ. ʋ ʪʦʡ ʞʝ ʯʘʩ ʜʣʷ 

ʚʩʽʭ ʪʨʴʦʭ ʜʦʩʣʽʜʞʝʥʠʭ ʝʢʩʪʨʘʢʪʽʚ ʙʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ ʽʥʛʽʙʫʶʯʠʡ ʚʧʣʠʚ ʥʘ ʨʽʩʪ 

ʪʘ ʙʽʦʩʠʥʪʝʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʠʩʦʢʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʝʢʩʪʨʘʢʪʽʚ (5,0 %). 

ʈʝʟʫʣʴʪʘʪʠ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʚʽʪʘʤʽʥʫ ʂ ʥʘ ʢʫʣʴʪʫʨʘʣʴʥʽ ʪʘ ʙʽʦʩʠʥʪʝʪʠʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ E. coli ʰʪʘʤʫ BL21 (DE3) ʟʘʩʚʽʜʯʠʣʠ ʚʽʜʩʫʪʥʽʩʪʴ ʧʦʤʽʪʥʦʛʦ ʚʧʣʠʚʫ 

ʜʘʥʦʛʦ ʚʽʪʘʤʽʥʫ ʫ ʜʽʘʧʘʟʦʥʽ ʢʦʥʮʝʥʪʨʘʮʽʡ 5-25 ʤʛ/ʤʣ.  
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ʆʇʊʀʄɸʃʔʅɯ ʋʄʆɺʀ ʂʋʃʔʊʀɺʋɺɸʅʅʗ ʄɯʂʈʆɺʆɼʆʈʆʉʊɯ 

EUGLENA GRACILIS  ɼʃʗ ʄɸʂʉʀʄɸʃʔʅʆɻʆ ʅɸʂʆʇʀʏɽʅʅʗ 

ʃɯʇɯɼɯɺ 

ɻʘʮʢʦʚʩʴʢʠʡ  ʖ.ɺ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

yurimoreau@gmail.com 
ɺ ʫʤʦʚʘʭ ʩʢʦʨʦʯʝʥʥʷ ʟʘʧʘʩʽʚ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ, ʟʘʣʝʞʥʦʩʪʽ ʢʨʘʾʥ ʚʽʜ 

ʽʤʧʦʨʪʫ ʥʘʬʪʠ ʪʘ ʧʦʩʪʽʡʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʮʽʥ ʥʘ ʝʥʝʨʛʝʪʠʯʥʫ, ʧʨʦʤʠʩʣʦʚʫ ʡ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʫ ʚʠʜʠ ʧʨʦʜʫʢʮʽʾ ʚʠʥʠʢʣʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚ ʥʦʚʠʭ 

ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʽ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʠʭ ʜʞʝʨʝʣʘʭ ʝʥʝʨʛʽʾ ʪʘ ʧʘʣʴʥʦʛʦ. ɺ ʩʚʽʪʽ 

ʧʦʩʪʽʡʥʦ ʧʨʦʚʦʜʷʪʴʩʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦ ʩʪʚʦʨʝʥʥʶ ʙʽʦʧʘʣʠʚʘ, ʟʦʢʨʝʤʘ ʙʽʦʜʠʟʝʣʷ, 

ʷʢ ʥʘʡʙʽʣʴʰ ʟʘʪʨʝʙʫʚʘʥʦʛʦ ʽ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ. ɺ ʷʢʦʩʪʽ ʩʠʨʦʚʠʥʠ 

ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʙʽʦʜʠʟʝʣʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʣʽʧʽʜʠ ʤʘʩʣʷʥʠʭ ʨʦʩʣʠʥ, ʙʘʢʪʝʨʽʡ, 

ʜʨʽʞʜʞʽʚ, ʤʽʮʝʣʽʘʣʴʥʠʭ ʛʨʠʙʽʚ ʪʘ ʤʽʢʨʦʚʦʜʦʨʦʩʪʝʡ. ʇʝʨʝʚʘʛʦʶ 

ʤʽʢʨʦʚʦʜʦʨʦʩʪʝʡ, ʷʢ ʧʨʦʜʫʮʝʥʪʽʚ ʻ ʚʠʩʦʢʠʡ ʚʤʽʩʪ ʣʽʧʽʜʽʚ, ʚʠʩʦʢʘ ʰʚʠʜʢʽʩʪʴ 

ʨʦʩʪʫ, ʤʦʞʣʠʚʽʩʪʴ ʥʘʧʨʘʚʣʝʥʦʛʦ ʙʽʦʩʠʥʪʝʟʫ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʾʭ ʚʠʨʦʱʫʚʘʥʥʷ 

ʬʦʪʦʙʽʦʨʝʘʢʪʦʨʽʚ ʪʘ ʧʨʦʤʠʩʣʦʚʠʭ ʩʪʽʯʥʠʭ ʚʦʜ. ʂʨʽʤ ʪʦʛʦ ʩʘʤʘ ʙʽʦʤʘʩʘ ʧʽʩʣʷ 

ʚʽʜʜʽʣʝʥʥʷ ʣʽʧʽʜʽʚ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʽʥʰʠʭ ʚʠʜʽʚ 

ʧʘʣʴʥʦʛʦ: ʤʝʪʘʥʫ, ʝʪʘʥʦʣʫ ʪʘ ʚʦʜʥʶ. 

ʆʜʥʠʤ ʟ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʧʨʦʜʫʮʝʥʪʽʚ ʣʽʧʽʜʽʚ ʻ ʤʽʢʨʦʚʦʜʦʨʦʩʪʴ Euglena 

gracilis, ʚʠʩʫʰʝʥʘ ʙʽʦʤʘʩʘ ʷʢʦʾ ʟʘ ʟʚʠʯʘʡʥʠʭ ʫʤʦʚ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʤʽʩʪʠʪʴ 14-

20% ʣʽʧʽʜʽʚ [1]. ʇʽʜʙʠʨʘʶʯʠ ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʤʦʞʥʘ ʟʙʽʣʴʰʠʪʠ ʚʠʭʽʜ ʣʽʧʽʜʽʚ 

ʚʜʚʽʯʽ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʦʛʣʷʜʫ ʜʦʩʣʽʜʞʝʥʴ ʚʧʣʠʚʫ ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʧʨʦʜʫʢʫʚʘʥʥʷ 

ʣʽʧʽʜʽʚ E. gracilis ʤʦʞʥʘ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʥʘʩʪʫʧʥʽ ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʜʣʷ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʚ ʬʦʪʦʙʽʦʨʝʘʢʪʦʨʘʭ: ʩʝʨʝʜʦʚʠʱʝ ï ʣʽʢʝʨ ʢʫʢʫʨʫʟʥʠʢ ʟʝʨʝʥ 20 ʛ/ʣ 

ʪʘ ʛʣʶʢʦʟʘ 20ʛ/ʣ; ʪʝʤʧʝʨʘʪʫʨʘ ï 27-31Áʉ; pH ï 6,8-7,2; ʯʘʩʪʦʪʘ ʧʝʨʝʤʽʰʫʶʯʦʛʦ 

ʧʨʠʩʪʨʦʶ ï 200-300 ʭʚ
-1
; ʘʝʨʘʮʽʷ ʧʦʚʽʪʨʷʤ ʟʽ ʟʙʽʣʴʰʝʥʠʤ ʚʤʽʩʪʦʤ ʉʆ2 (2%) ï 

0,4-0,8 ʣ ʧʦʚʽʪʨʷ/ʣ/ʭʚ.; ʜʞʝʨʝʣʦ ʦʩʚʽʪʣʝʥʥʷ ï ʣʘʤʧʠ ʙʽʣʦʛʦ ʩʚʽʪʣʘ Sun-Glo [2,3]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘ ʚʢʘʟʘʥʠʭ ʫʤʦʚʠ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʤʦʞʥʘ ʦʪʨʠʤʫʚʘʪʠ 

ʙʣʠʟʴʢʦ 0,35 ʛ ʣʽʧʽʜʽʚ ʟ 1 ʛʨʘʤʫ ʚʠʩʫʰʝʥʦʾ ʙʽʦʤʘʩʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʨʦʟʛʣʷʜʘʪʠ 

ʦʨʛʘʥʽʟʤ E. gracilis ʚ ʷʢʦʩʪʽ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʧʨʦʜʫʮʝʥʪʘ ʙʽʦʧʘʣʠʚʘ. 

ʃʽʪʝʨʘʪʫʨʘ: 

1. E. Sydney Potential carbon dioxide fixation by industrially important microalgae / E. Sydney, W. 

Sturm, J. de Carvalho, A. Padney // Bioresource Technology. ï 2010. ï 5892-5896. 

2. Y. Kitaya Effects of temperature, CO2/O2 concentrations and light intensity on cellular 

multiplication of microalgae, Euglena gracilis / Y. Kitaya, H. Azuma //  Advances in Space 

Research. ï 2005. ï 1584-1588. 

3.  T. Rezic Photo-mixotrophic Cultivation of Algae Euglena gracilis for Lipid Production / T. 

Rezic, J. Filipovic, B. Santek // Agriculturae Conspectus Scientificus. ï 2013. ï 65-69. 
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ɺɺɽɼɽʅʅʗ ɺ ʂʋʃʔʊʋʈʋ IN VITRO  ɻʆʈʀʎɺɯʊʋ ɺɽʉʅʗʅʆɻʆ 
ɻʝʨʰʪʫʥ ɸ., ʆʩʧʝʥʢʦʚʘ ʊ., ʂʦʥʝʯʥʘ ʈ., ʇʝʪʨʽʥʘ ʈ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çʃʴʚʽʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè 

gershtun@i.ua; rpetrina@i.ua 
ɻʦʨʠʮʚʽʪ ʚʝʩʥʷʥʠʡ (Adonis vernalis L.) ʥʘʣʝʞʠʪʴ ʜʦ ʩʽʤʝʡʩʪʚʘ ʃʶʪʠʢʦʚʽ 

(Ranunculaceae), ʟʘʥʝʩʝʥʠʡ ʚ ʏʝʨʚʦʥʫ ʢʥʠʛʫ ʋʢʨʘʾʥʠ. ɿ ʣʽʢʫʚʘʣʴʥʦʶ ʤʝʪʦʶ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʨʘʚʫ ʨʦʩʣʠʥʠ, ʷʢʫ ʟʙʠʨʘʶʪʴ ʟ ʧʦʯʘʪʢʫ ʮʚʽʪʽʥʥʷ ʽ ʜʦ ʧʦʚʥʦʛʦ 

ʦʩʠʧʘʥʥʷ ʧʣʦʜʽʚ. ʇʨʠ ʥʝʧʨʘʚʠʣʴʥʦʤʫ ʟʨʽʟʘʥʥʽ ʩʪʝʙʣʘ ʨʦʩʣʠʥʠ ʥʝ 

ʚʽʜʥʦʚʣʶʶʪʴʩʷ ʽ ʯʘʩʪʦ ʚʽʜʤʠʨʘʶʪʴ. ʊʘʢʦʞ ʻ ʥʝʜʦʧʫʩʪʠʤʠʤ ʧʦʚʥʠʡ ʟʙʽʨ ʫʩʽʭ 

ʩʪʝʙʝʣ ʟ ʢʫʱʘ (ʦʩʦʙʣʠʚʦ ʤʦʣʦʜʠʭ), ʙʦ ʮʝ ʧʦʨʫʰʫʻ ʬʦʨʤʫʚʘʥʥʷ ʙʨʫʥʴʦʢ.  

ɻʦʨʠʮʚʽʪ ʚʝʩʥʷʥʠʡ ʚʽʜʦʤʠʡ ʥʘʷʚʥʽʩʪʶ ʚ ʥʴʦʤʫ ʩʝʨʮʝʚʠʭ ʛʣʽʢʦʟʠʜʽʚ ï 

ʮʠʤʘʨʠʥʫ, ʘʜʦʥʠʪʦʢʩʠʥʫ ʪʘ ʽʥʰʠʭ ʤʘʣʦʚʠʚʯʝʥʠʭ ʛʣʽʢʦʟʠʜʽʚ, ʘ ʪʘʢʦʞ ʮʫʢʨʽʚ 

ʨʘʤʥʦʟʠ ʽ ʮʠʤʘʨʦʟʠ ʪʘ ʩʘʧʦʥʽʥʽʚ. ʅʘʡʙʽʣʴʰʝ ʩʝʨʮʝʚʠʭ ʛʣʽʢʦʟʠʜʽʚ ʤʽʩʪʠʪʴʩʷ ʫ 

ʪʨʘʚʽ (0,13ï0,83%), ʟʝʣʝʥʠʭ ʧʣʦʜʘʭ ʽ ʣʠʩʪʽ. ʋʩʴʦʛʦ ʚ ʨʦʩʣʠʥʽ ʚʠʷʚʣʝʥʦ 25 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʩʝʨʮʝʚʠʭ ʛʣʽʢʦʟʠʜʽʚ. ʆʢʨʽʤ ʛʣʽʢʦʟʠʜʽʚ, ʟ ʪʨʘʚʠ ʚʠʜʽʣʝʥʽ ʪʘʢʦʞ 

2,6-ʜʠʤʝʪʦʢʩʠʭʽʥʦʥ, ʬʣʘʚʦʥʦʾʜʠ ï 0,59ï1,2 % (ʬʣʘʚʦʥʦʚʠʡ ʛʣʽʢʦʟʠʜ ï 

ʘʜʦʥʽʚʝʨʥʽʪ), ʩʪʝʨʦʾʜʥʽ ʩʘʧʦʥʽʥʠ (6,8ï9,4 %), ʦʨʛʘʥʽʯʥʽ ʢʠʩʣʦʪʠ (0,6 ï 1,2 %), 

ʘʩʢʦʨʙʽʥʦʚʘ ʢʠʩʣʦʪʘ (33,4 ï 49,2 ʤʛ %), ʢʘʨʦʪʠʥ (1,3ï2, 6 ʤʛ %), ʘ ʪʘʢʦʞ ʭʦʣʽʥ, 

ʢʫʤʘʨʠʥʠ, ʬʽʪʦʩʪʝʨʠʥʠ ʪʘ ʩʧʠʨʪ ʘʜʦʥʽʪ (4 %). 

ʌʘʨʤʘʢʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʨʝʧʘʨʘʪʽʚ ʛʦʨʠʮʚʽʪʫ ʧʦʣʷʛʘʶʪʴ ʚ ʧʽʜʩʠʣʝʥʥʽ ʽ 

ʩʧʦʚʽʣʴʥʝʥʽ ʩʝʨʮʝʚʠʭ ʩʢʦʨʦʯʝʥʴ, ʟʙʽʣʴʰʝʥʥʽ ʫʜʘʨʥʦʛʦ ʭʚʠʣʠʥʥʦʛʦ ʦʙôʻʤʫ ʩʝʨʮʷ, 

ʟʘʩʧʦʢʦʻʥʥʽ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ ʧʨʠ ʚʝʛʝʪʦʩʫʜʠʥʥʠʭ ʜʠʩʪʦʥʽʷʭ, ʘʨʪʝʨʽʦʩʢʣʝʨʦʟʽ, 

ʢʘʨʜʽʦʥʝʚʨʦʟʘʭ, ʧʦʯʘʪʢʦʚʠʭ ʬʦʨʤʘʭ ʩʝʨʮʝʚʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ. ɺʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʪʘʢʦʞ ʫ ʥʝʬʨʦʣʦʛʽʾ ʧʨʠ ʭʨʦʥʽʯʥʠʭ ʥʝʬʨʠʪʘʭ, ʥʝʬʨʦʩʢʣʝʨʦʟʽ, ʥʘʙʨʷʢʘʭ (ʫ ʪʦʤʫ 

ʯʠʩʣʽ ʽ ʩʝʨʮʝʚʦʛʦ ʧʦʭʦʜʞʝʥʥʷ). ʋ ʛʦʤʝʦʧʘʪʽʾ - ʧʨʠ ʛʽʧʝʨʪʠʨʝʦʟʘʭ, 

ʢʘʨʜʽʦʥʝʚʨʦʟʘʭ, ʧʥʝʚʤʦʥʽʾ, ʨʝʚʤʘʪʠʟʤʽ. 

ʅʘ ʜʘʥʠʡ ʯʘʩ ʛʣʽʢʦʟʠʜʠ ʟʥʘʡʜʝʥʽ ʚ ʢʘʣʫʩʥʠʭ ʢʫʣʴʪʫʨʘʭ ʨʽʟʥʠʭ ʚʠʜʽʚ ʨʦʩʣʠʥ 

ʽ ʜʦʩʣʽʜʥʠʢʘʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʢʘʣʫʩʥʠʭ ʢʫʣʴʪʫʨʘʭ ʥʘʢʦʧʠʯʫʶʪʴʩʷ 

ʛʣʽʢʦʟʠʜʠ, ʘʥʘʣʦʛʽʯʥʽ ʛʣʽʢʦʟʠʜʘʤ ʽʥʪʘʢʪʥʠʭ ʨʦʩʣʠʥ. ʊʦʤʫ ʚʥʝʩʝʥʦ ʚ ʢʫʣʴʪʫʨʫ in 

vitro ʛʦʨʠʮʚʽʪ ʚʝʩʥʷʥʠʡ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʨʝʯʦʚʠʥʠ ʚʪʦʨʠʥʥʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ, 

ʜʦʩʣʽʜʞʝʥʦ ʢʘʣʫʩʦʛʝʥʝʟ ʽ ʥʘʢʦʧʠʯʝʥʥʷ ʚʪʦʨʠʥʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ ʚ ʢʣʽʪʠʥʥʠʭ 

ʢʫʣʴʪʫʨʘʭ. ʋ ʨʦʙʦʪʽ ʷʢ ʝʢʩʧʣʘʥʪʠ ʚʠʢʦʨʠʩʪʘʥʦ ʙʨʫʥʴʢʠ, ʚʽʜʽʙʨʘʥʽ ʚʝʩʥʦʶ, ʣʽʪʦʤ 

ʪʘ ʚʦʩʝʥʠ. ʉʪʝʨʠʣʽʟʘʮʽʶ ʧʨʦʚʝʜʝʥʦ ʨʦʟʯʠʥʦʤ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʧʨʦʪʷʛʦʤ 30 ʭʚ ʟ 

ʧʦʧʝʨʝʜʥʽʤ ʟʘʥʫʨʝʥʥʷʤ ʚ 70-% ʝʪʘʥʦʣ ʥʘ 5 ʩ. ɹʨʫʥʴʢʠ ʚʠʩʘʜʞʫʚʘʣʠ ʥʘ 

ʤʦʜʠʬʽʢʦʚʘʥʝ ʞʠʚʠʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ ʄʫʨʘʩʠʛʝ-ʉʢʫʛʘ ʽ ʚʠʨʦʱʫʚʘʣʠ ʟ 

ʬʦʪʦʧʝʨʽʦʜʦʤ 16 ʛʦʜ, ʦʩʚʽʪʣʝʥʽʩʪʶ 4000 ʣʢ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 23Üʉ, ʚʦʣʦʛʦʩʪʽ 

ʧʦʚʽʪʨʷ 70%. ʇʨʦʚʝʜʝʥʦ ʪʨʴʦʭʢʨʘʪʥʫ ʧʦʚʪʦʨʶʚʘʥʽʩʪʶ ʜʦʩʣʽʜʽʚ. ɺʨʘʭʦʚʘʥʦ 

ʢʽʣʴʢʽʩʪʴ ʞʠʪʪʻʟʜʘʪʥʠʭ ʝʢʩʧʣʘʥʪʽʚ ʧʨʦʪʷʛʦʤ 21 ʜʥʷ ʟ ʤʦʤʝʥʪʫ ʚʠʩʘʜʢʠ ʥʘ 

ʞʠʚʠʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ. ʇʨʦʚʝʜʝʥʦ ʩʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ ʨʝʟʫʣʴʪʘʪʽʚ. ʅʘʡʢʨʘʱʽ 

ʨʝʟʫʣʴʪʘʪʠ ʦʪʨʠʤʘʥʦ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʙʨʫʥʴʦʢ ʚʝʩʥʷʥʠʭ ʪʘ ʦʩʽʥʥʽʭ, ʦʪʨʠʤʘʥʦ 

ʚʽʜʧʦʚʽʜʥʦ 90 ʽ 70% ʞʠʪʪʻʟʜʘʪʥʠʭ ʦʩʝʨʝʜʢʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʚ ʧʦʜʘʣʴʰʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʨʠʡʥʷʪʠ ʮʝ ʜʦ ʫʚʘʛʠ ʧʨʠ ʨʦʟʨʦʙʮʽ ʪʝʭʥʦʣʦʛʽʾ ʢʫʣʴʪʠʚʫʚʘʥʥʷ 

ʘʜʦʥʽʩʫ ʚʝʩʥʷʥʦʛʦ. 
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ʋɼʂ 577.151.644 

ʆʊʈʀʄɸʅʅʗ ɹɯʃʂʆɺʀʍ ʄʆʃɽʂʋʃ ɿ ʈɯɿʅʀʄʀ 

ʌʋʅʂʎɯʆʅɸʃʔʅʀʄʀ ɺʃɸʉʊʀɺʆʉʊʗʄʀ ɿ ʊʂɸʅʀʅ ʄʆʈʉʔʂʀʍ 

ɻɯɼʈʆɹɯʆʅʊɯɺ ɸʅʊɸʈʂʊʀʏʅʆɻʆ ʈɽɻɯʆʅʋ 

ɻʣʘʜʫʥ ɼ. ɺ., ʈʘʢʰʘ ʅ. ɻ., ʉʘʚʯʫʢ ʆ. ʄ., ʆʩʪʘʧʯʝʥʢʦ ʃ.ɯ. 

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ  

ʅʅʎ ñɯʥʩʪʠʪʫʪ ʙʽʦʣʦʛʽʾò 

 gladunk91@gmail.com 

 

ʌʣʦʨʘ ʪʘ ʬʘʫʥʘ ʩʫʯʘʩʥʦʛʦ ʩʚʽʪʦʚʦʛʦ ʦʢʝʘʥʫ ʱʝ ʟ ʧʦʯʘʪʢʫ ʍʍ ʩʪ. 

ʟʘʙʝʟʧʝʯʫʻ ʣʶʜʩʪʚʦ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ. ʎʽʣʴʦʚʽ 

ʤʦʣʝʢʫʣʠ ʟ ʤʦʨʩʴʢʠʭ ʛʽʜʨʦʙʽʦʥʪʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʩʫʯʘʩʥʽʡ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʪʘ 

ʬʘʨʤʘʢʦʣʦʛʽʾ. ʈʦʟʨʦʙʢʘ ʤʝʪʦʜʽʚ ʦʪʨʠʤʘʥʥʷ ʧʝʚʥʠʭ ʙʽʣʢʦʚʠʭ ʤʦʣʝʢʫʣ ʟ ʤʦʨʩʴʢʠʭ 

ʛʽʜʨʦʙʽʦʥʪʽʚ ʻ ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ, ʦʩʢʽʣʴʢʠ ʪʘʢʽ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽ 

ʨʝʯʦʚʠʥʠ ʤʦʞʫʪʴ ʚʦʣʦʜʽʪʠ ʨʷʜʦʤ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʽ ʧʦʪʝʥʮʽʘʣʴʥʦ 

ʤʦʞʫʪʴ ʩʪʘʪʠ ʧʨʠʚʘʙʣʠʚʠʤʠ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʨʦʜʫʢʪʘʤʠ ʽ ʙʫʪʠ ʫʩʧʽʰʥʦ 

ʚʧʨʦʚʘʜʞʝʥʽ ʫ ʩʫʯʘʩʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʘ ʨʦʟʨʦʙʢʘ ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʧʽʜʭʦʜʽʚ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʪʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʽʣʢʦʚʠʭ ʤʦʣʝʢʫʣ ʟ ʪʢʘʥʠʥ ʘʥʪʘʨʢʪʠʯʥʠʭ ʛʽʜʨʦʙʽʦʥʪʽʚ. 

ʋ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʟʘʤʦʨʦʞʝʥʽ ʟʨʘʟʢʠ ʘʥʪʘʨʢʪʠʯʥʠʭ 

ʤʦʨʩʴʢʠʭ ʛʽʜʨʦʙʽʦʥʪʽʚ (Euphausia superba, Adamussium colbecki, Parborlasia 

corrugatus).  

ɼʣʷ ʝʢʩʪʨʘʢʮʽʾ ʙʽʣʢʦʚʠʭ ʤʦʣʝʢʫʣ ʟʘʩʪʦʩʦʚʫʚʘʚʩʷ 0,1 ʄ ʬʦʩʬʘʪʥʠʡ ʙʫʬʝʨ, 

pH 7.4, ʱʦ ʤʽʩʪʠʚ 0.15 M NaCl, 0,15 mM ʝʪʠʣʝʥʜʽʘʤʽʥʪʝʪʨʘʘʮʝʪʘʪ ʪʘ 0,1 % 

ʊʨʠʪʦʥ ʍ-100. ɽʣʝʢʪʨʦʬʦʨʝʪʠʯʥʠʡ ʘʥʘʣʽʟ ʷʢʽʩʥʦʛʦ ʙʽʣʢʦʚʦʛʦ ʩʢʣʘʜʫ 

ʧʨʦʚʦʜʠʚʩʷ ʚ 10 % ʧʦʣʽʘʢʨʠʣʘʤʽʜʥʦʤʫ ʛʝʣʽ ʟʘ ʧʨʠʩʫʪʥʦʩʪʽ ʜʦʜʝʮʠʣʩʫʣʴʬʘʪʫ 

ʥʘʪʨʽʶ ʽ ʧʦʢʘʟʘʚ ʥʘʷʚʥʽʩʪʴ ʫ ʟʨʘʟʢʘʭ ʙʽʣʢʦʚʠʭ ʤʦʣʝʢʫʣ ʟ ʤʦʣʝʢʫʣʷʨʥʦʶ ʤʘʩʦʶ 

ʚʽʜ 3 ʜʦ 120 ʢɼʘ.    

ɯʜʝʥʪʠʬʽʢʘʮʽʷ ʪʘ ʘʥʘʣʽʟ ʛʽʜʨʦʣʽʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʟʨʘʟʢʽʚ ʧʨʦʚʦʜʠʣʘʩʴ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʝʥʟʠʤ-ʝʣʝʢʪʨʦʬʦʨʝʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʩʧʝʮʠʬʽʯʥʠʭ ʩʫʙʩʪʨʘʪʽʚ. 

ɺʩʪʘʥʦʚʣʝʥʦ ʥʘʷʚʥʽʩʪʴ ʘʤʽʜʦʣʽʪʠʯʥʦʾ, ʘʤʽʣʦʣʽʪʠʯʥʦʾ, ʢʘʟʝʾʥʦʣʽʪʠʯʥʦʾ ʪʘ 

ʝʩʪʝʨʘʟʥʦʾ ʘʢʪʠʚʥʦʩʪʝʡ ʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʘʭ.  

ʌʨʘʢʮʽʶ ʪʨʠʧʩʠʥʦʧʦʜʽʙʥʠʭ ʬʝʨʤʝʥʪʽʚ, ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʤʝʪʦʜʦʤ ʘʬʽʥʥʦʾ 

ʭʨʦʤʘʪʦʛʨʘʬʽʾ ʥʘ ʢʦʣʦʥʮʽ ʟ ʙʝʥʟʘʤʽʜʠʥ-ʩʝʬʘʨʦʟʦʶ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʩʦʨʙʝʥʪ 

ʢʦʥʢʦʥʘʚʘʣʽʥ-ɸ ʩʝʬʘʨʦʟʫ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʬʨʘʢʮʽʶ ʛʣʽʢʦʧʨʦʪʝʾʥʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʘʪʴ ʧʨʦ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʨʦʟʨʦʙʣʝʥʠʭ ʤʝʪʦʜʠʢ ʜʣʷ ʨʦʙʦʪʠ ʟ ʙʽʦʣʦʛʽʯʥʦ-ʘʢʪʠʚʥʠʤʠ ʤʦʣʝʢʫʣʘʤʠ ʙʽʣʢʦʚʦʾ 

ʧʨʠʨʦʜʠ ʟ ʪʢʘʥʠʥ ʤʦʨʩʴʢʠʭ ʛʽʜʨʦʙʽʦʥʪʽʚ.  
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ɿɸʉʊʆʉʋɺɸʅʅʗ ʄɯʂʈʆɹʅʀʍ ɻɯɼʈʆʃɸɿ  

ɺ ʇʈʆʎɽʉɸʍ ʍʃɯɹʆʇɽʏɽʅʅʗ 

ɻʦʥʯʘʨʦʚʘ ɼ.ʆ., ʄʦʣʦʯʢʦ ʄ.ɺ., ʇ̒ʩʢʦʚʘ ʃ.ʆ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ ñʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪò 

goncharovadaria93@gmail.com 

 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʦʣʽʧʰʫʚʘʯʽʚ ʫ ʩʫʯʘʩʥʦʤʫ ʭʣʽʙʦʧʝʯʝʥʥʽ ʦʙʫʤʦʚʣʝʥʦ 

ʥʝʩʪʘʙʽʣʴʥʦʶ ʷʢʽʩʪʶ ʙʦʨʦʰʥʘ, ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʥʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʟ ʽʥʪʝʥʩʠʚʥʠʤ 

ʤʝʭʘʥʽʯʥʠʤ ʚʧʣʠʚʦʤ ʥʘ ʪʽʩʪʦ, ʨʦʟʰʠʨʝʥʥʷʤ ʘʩʦʨʪʠʤʝʥʪʫ ʚʠʨʦʙʽʚ ʪʦʱʦ. ʉʝʨʝʜ 

ʬʝʨʤʝʥʪʥʠʭ ʧʦʣʽʧʰʫʚʘʯʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʝʧʘʨʘʪʠ ʤʽʢʨʦʙʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, 

ʟʦʢʨʝʤʘ ʧʨʦʪʝʘʟʫ, ʘʤʽʣʘʟʫ, ʛʝʤʽʮʝʣʶʣʘʟʫ, ʣʽʧʘʟʫ, ʱʦ ʩʧʨʠʷʶʪʴ ʜʦʟʨʽʚʘʥʥʶ ʪʽʩʪʘ, 

ʜʦʟʚʦʣʷʶʪʴ ʟʥʠʟʠʪʠ ʚʠʪʨʘʪʠ ʮʫʢʨʫ ʪʘ ʧʦʢʨʘʱʫʶʪʴ ʷʢʽʩʪʴ ʭʣʽʙʦʙʫʣʦʯʥʠʭ 

ʚʠʨʦʙʽʚ.  

ɺ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʛʽʜʨʦʣʽʪʠʯʥʠʡ ʧʨʝʧʘʨʘʪ ʤʽʢʨʦʙʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ ʎʠʪʦʨʝʮʠʬʝʥ, ʜʦ ʩʢʣʘʜʫ ʷʢʦʛʦ ʚʭʦʜʷʪʴ ʧʨʦʪʝʘʟʠ, ʘʤʽʣʘʟʠ ʪʘ ʨʷʜ 

ʽʥʰʠʭ ʬʝʨʤʝʥʪʽʚ [1]. ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʧʨʝʧʘʨʘʪʫ ʥʘ 

ʧʨʦʮʝʩʠ ʧʨʠʛʦʪʫʚʘʥʥʷ ʪʽʩʪʘ ʪʘ ʷʢʽʩʪʴ ʭʣʽʙʦʙʫʣʦʯʥʠʭ ʚʠʨʦʙʽʚ, ʘ ʦʪʞʝ 

ʤʦʞʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʡʦʛʦ ʷʢ ʭʣʽʙʦʧʝʢʘʨʩʴʢʦʛʦ ʧʦʣʽʧʰʫʚʘʯʘ.  

ɼʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʨʽʜʢʦʛʦ ʭʣʽʙʦʧʝʢʘʨʩʴʢʦʛʦ ʧʦʣʽʧʰʫʚʘʯʘ ʎʠʪʦʨʝʮʠʬʝʥ 

ʨʦʟʯʠʥʷʣʠ ʫ ʧʠʪʥʽʡ ʚʦʜʽ ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 2,5-3,5 ʤʘʩ. ʯʘʩʪʠʥ ʥʘ 100 ʤʘʩʦʚʠʭ 

ʯʘʩʪʠʥ ʚʦʜʠ ʟ ʫʪʚʦʨʝʥʥʷʤ ʨʦʟʯʠʥʫ ʟ ʘʤʽʣʦʣʽʪʠʯʥʦʶ ʘʢʪʠʚʥʽʩʪʶ 0,05 ʦʜ./ʤʣ ʽ 

ʧʨʦʪʝʦʣʽʪʠʯʥʦʶ ʘʢʪʠʚʥʽʩʪʶ 0,3 ʦʜ./ʤʣ. ʆʪʨʠʤʘʥʠʡ ʨʽʜʢʠʡ ʧʦʣʽʧʰʫʚʘʯ 

ʚʠʪʨʠʤʫʚʘʣʠ ʜʣʷ ʩʪʘʙʽʣʽʟʘʮʽʾ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 20 Üʉ ʧʨʦʪʷʛʦʤ 1 ʛʦʜ., ʥʘʛʨʽʚʘʣʠ 

ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ 30-40Üʉ ʽ ʚʚʦʜʠʣʠ ʚ ʪʽʩʪʦ, ʱʦ ʤʽʩʪʠʣʦ ʙʦʨʦʰʥʦ, ʜʨʽʞʜʞʽ ʪʘ ʽʥʰʽ 

ʽʥʛʨʝʜʽʻʥʪʠ ʟʘ ʨʝʮʝʧʪʦʤ. ɺʢʘʟʘʥʠʡ ʩʧʦʩʽʙ ʧʽʜʛʦʪʦʚʢʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ 

ʧʦʣʽʧʰʫʚʘʯʘ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ ʜʦʟʚʦʣʷʻ ʩʧʨʦʩʪʠʪʠ ʪʝʭʥʦʣʦʛʽʶ ʡʦʛʦ ʦʪʨʠʤʘʥʥʷ, 

ʚʠʢʣʶʯʘʶʯʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʜʦʟʫʚʘʥʥʷ ʦʢʨʝʤʠʭ ʬʝʨʤʝʥʪʽʚ (ʦʩʢʽʣʴʢʠ ʤʽʩʪʠʪʴ ʾʭ 

ʢʦʤʧʦʟʠʮʽʶ) ʪʘ ʧʨʠʛʦʪʫʚʘʥʥʷ ʧʝʨʝʜ ʢʦʞʥʠʤ ʟʘʤʽʩʦʤ ʪʽʩʪʘ (ʦʩʢʽʣʴʢʠ ʤʦʞʝ 

ʟʙʝʨʽʛʘʪʠʩʷ ʚʧʨʦʜʦʚʞ 2-3 ʜʽʙ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 4Üʉ).  

ʇʽʩʣʷ ʚʠʧʽʢʘʥʥʷ ʭʣʽʙʘ ʟʨʘʟʢʠ ʘʥʘʣʽʟʫʚʘʣʠ ʟʘ ʟʦʚʥʽʰʥʽʤʠ, 

ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʚʽʜʧʦʚʽʜʥʽʩʪʶ ʩʦʨʪʫ ʪʘ ʧʦʨʠʩʪʽʩʪʶ [2]. ɿʨʘʟʢʠ 

ʭʣʽʙʘ ʤʘʣʠ ʧʨʘʚʠʣʴʥʫ ʬʦʨʤʫ ʟ ʦʧʫʢʣʦʶ ʚʝʨʭʥʴʦʶ ʢʽʨʢʦʶ ʙʝʟ ʥʘʧʣʠʚʽʚ, ʤôʷʢʠʰ 

- ʙʝʟ ʧʫʩʪʦʪ, ʜʦʙʨʝ ʧʨʦʧʝʯʝʥʠʡ, ʥʝ ʣʠʧʢʠʡ, ʥʝ ʚʦʣʦʛʠʡ, ʝʣʘʩʪʠʯʥʠʡ. 

ʍʣʽʙʦʙʫʣʦʯʥʽ ʚʠʨʦʙʠ, ʦʪʨʠʤʘʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʬʝʨʤʝʥʪʥʦʛʦ 

ʧʨʝʧʘʨʘʪʫ ʷʢ ʭʣʽʙʦʧʝʢʘʨʩʴʢʦʛʦ ʧʦʣʽʧʰʫʚʘʯʘ, ʤʘʣʠ ʛʘʨʥʫ ʷʢʽʩʪʴ, ʟʦʢʨʝʤʘ, 

ʧʨʘʚʠʣʴʥʠʡ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ, ʧʽʜʚʠʱʝʥʫ ʥʘ 7% ʧʦʨʠʩʪʽʩʪʴ ʪʘ ʧʨʠʻʤʥʠʡ 

ʘʨʦʤʘʪ, ʚʽʜʧʦʚʽʜʥʠʡ ʩʦʨʪʫ ʚʠʨʦʙʫ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʟʚʦʣʷʶʪʴ 

ʧʨʦʧʦʥʫʚʘʪʠ ʎʠʪʦʨʝʮʠʬʝʥ ʷʢ ʧʦʣʽʧʰʫʚʘʯ ʚ ʧʨʦʮʝʩʘʭ ʭʣʽʙʦʧʝʯʝʥʥʷ.  

 

1. ʊʦʜʦʩʽʡʯʫʢ ʊ.ʉ. ʈʦʟʨʦʙʢʘ ʪʝʭʥʦʣʦʛʽʾ ʛʽʜʨʦʣʽʪʠʯʥʦʛʦ ʬʝʨʤʝʥʪʥʦʛʦ ʧʨʝʧʘʨʘʪʫ 

ʎʠʪʦʨʝʮʠʬʝʥ: ʘʚʪʦʨʝʬ. ʜʠʩ. ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢ. ʩʪʫʧʝʥʷ ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ: ʩʧʝʮ. 03.00.20 

çʙʽʦʪʝʭʥʦʣʦʛʽʷè / ʊʦʜʦʩʽʡʯʫʢ ʊ.ʉ. ï ʂ., 2000. ï25 ʩ. 

2. ʍʣʝʙʦʙʫʣʦʯʥʳʝ ʠʟʜʝʣʠʷ. ʄʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʨʠʩʪʦʩʪʠ: ɻʆʉʊ 5669-96. ï [ɺʚʝʜʝʥ ʚ 

ʜʝʡʩʪʚʠʝ ʩ 1997-08-01]. ï ʄʠʥʩʢ: ʄʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʽʡ ʩʦʚʝʪ ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ, 

ʤʝʪʨʦʣʦʛʠʠ ʠ ʩʝʨʪʠʬʠʢʘʮʠʠ, 1996. ï 4 ʩ. ï (ʄʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʪʘʥʜʘʨʪ). 
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ʉʫʯʘʩʥʠʡ ʩʚʽʪ ʩʪʘʚʠʪʴ ʧʝʨʝʜ ʙʽʦʪʝʭʥʦʣʦʛʘʤʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʟʘʜʘʯʽ, ʦʜʥʽʻʶ ʟ 

ʥʘʡʘʢʪʫʘʣʴʥʽʰʠʭ ʩʝʨʝʜ ʷʢʠʭ ʻ ʧʦʰʫʢ ʥʦʚʠʭ ʜʞʝʨʝʣ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʢʦʨʤʦʚʠʭ ʽ 

ʜʽʻʪʠʯʥʠʭ ʜʦʙʘʚʦʢ, ʣʽʢʫʚʘʣʴʥʠʭ ʪʘ ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ. ʆʜʥʠʤ ʟ ʪʘʢʠʭ 

ʜʞʝʨʝʣ ʤʦʞʫʪʴ ʙʫʪʠ ʤʽʮʝʘʣʴʥʽ ʛʨʠʙʠ, ʱʦ ʟʜʘʪʥʽ ʩʠʥʪʝʟʫʚʘʪʠ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ: ʙʽʣʢʠ, ʣʽʧʽʜʠ, ʚʽʪʘʤʽʥʽ ʪʘ ʽʥʰʽ ʙʽʦʣʦʛʽʯʥʦ-ʘʢʪʠʚʥʽ ʩʧʦʣʫʢʠ.  

ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʥʝʦʙʭʽʜʥʦ ʧʨʠʜʽʣʠʪʠ ʧʨʠʨʦʜʥʽʤ ʘʥʪʠʦʢʩʠʜʘʥʪʘʤ, ʜʦ ʷʢʠʭ 

ʚʽʜʥʦʩʷʪʴʩʷ ʢʘʨʦʪʠʥʦʾʜʠ, ʘʩʢʦʨʙʽʥʦʚʘ ʢʠʩʣʦʪʘ, ʪʦʢʦʬʝʨʦʣʠ, ʫʙʽʭʽʥʦʥʠ, ʪʦʱʦ. 

ɺʽʜʦʤʦ, ʱʦ ʘʥʪʠʦʢʩʠʜʘʥʪʠ ʚʽʜʽʛʨʘʶʪʴ ʟʥʘʯʥʫ ʨʦʣʴ, ʟʘʭʠʱʘʶʯʠ ʙʽʦʣʦʛʽʯʥʽ 

ʩʫʙʩʪʨʘʪʠ ʚʽʜ ʥʝʬʝʨʤʝʥʪʘʪʠʚʥʦʛʦ ʦʢʠʩʥʝʥʥʷ. ɺʦʥʠ ʧʽʜʪʨʠʤʫʶʪʴ ʫ ʥʦʨʤʘʣʴʥʠʭ 

ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʚʽʣʴʥʦʨʘʜʠʢʘʣʴʥʽ ʘʫʪʦʦʢʠʩʥʶʚʘʣʴʥʽ ʧʨʦʮʝʩʠ. 

ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ, ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʻ ʟʠʛʦʤʽʮʝʪʥʠʡ ʛʝʪʝʨʦʪʘʣʽʯʥʠʡ 

ʛʨʠʙ Blakeslea trispora, ʰʪʘʤʠ  ʷʢʦʛʦ ʻ ʥʘʜʧʨʦʜʫʮʝʥʪʘʤʠ ɓ-ʢʘʨʦʪʠʥʫ ʪʘ 

ʣʽʢʦʧʽʥʫ. ʂʨʽʤ ʢʘʨʦʪʠʥʦʾʜʽʚ, ʥʠʤ ʤʦʞʣʠʚʠʡ ʪʘʢʦʞ ʙʽʦʩʠʥʪʝʟ ʽʥʰʠʭ ʮʽʥʥʠʭ 

ʩʧʦʣʫʢ ʪʝʨʧʦʾʜʥʦʾ ʧʨʠʨʦʜʠ ï ʫʙʽʭʽʥʦʥʘ, ʝʨʛʦʩʪʝʨʠʥʫ [1]. 

ʉʧʨʷʤʦʚʘʥʠʡ ʩʠʥʪʝʟ ʢʘʨʦʪʠʥʦʾʜʽʚ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʤʽʥʘʤʠ ʚ ʩʠʥʪʝʟʽ 

ʣʽʧʽʜʥʠʭ ʩʧʦʣʫʢ, ʟ ʷʢʠʤʠ ʚʦʥʠ ʫʪʚʦʨʶʶʪʴ ʩʢʣʘʜʥʽ ʢʦʤʧʣʝʢʩʠ. ʊʘʢʦʞ, ʩʣʽʜ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʟʘʣʝʞʥʦ ʚʽʜ ʩʢʣʘʜʫ ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʫʤʦʚ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʢʽʣʴʢʽʩʥʠʡ ʩʢʣʘʜ ʛʨʠʙʥʠʭ ʢʘʨʦʪʠʥʦʾʜʽʚ ʽ ʣʽʧʽʜʽʚ ʤʦʞʝ ʚʘʨʽʶʚʘʪʠ 

ʚ ʜʦʩʠʪʴ ʰʠʨʦʢʠʭ ʤʝʞʘʭ. ɿʘʛʘʣʴʥʠʡ ʚʤʽʩʪ ʣʽʧʦʬʽʣʴʥʠʭ ʨʝʯʦʚʠʥ ʟ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʟʘʟʚʠʯʘʡ ʩʢʣʘʜʘʻ ʚʽʜ 9,4% ʜʦ 11,7% ʚʽʜ 

ʟʘʛʘʣʴʥʦʾ ʚʘʛʠ ʣʽʧʽʜʽʚ. ɿ ʥʠʭ ʢʘʨʪʠʥʦʾʜʠ ʟʘʡʤʘʶʪʴ ʥʘʡʙʽʣʴʰʫ ʚʘʛʫ [2]. ʇʨʠ 

ʮʴʦʤʫ, ʩʪʨʝʩʦʚʽ ʯʠʥʥʠʢʠ (ʥʘʷʚʥʽʩʪʴ ʚ ʩʝʨʝʜʦʚʠʱʽ ʦʢʠʩʥʠʢʽʚ, ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʝ 

ʦʧʨʦʤʽʥʝʥʥʷ, ʪʦʱʦ) ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʤʽʥ ʚ ʩʢʣʘʜʽ ʣʽʧʽʜʽʚ, ʦʩʦʙʣʠʚʦ ʮʝ ʩʪʦʩʫʻʪʴʩʷ 

ʞʠʨʥʠʭ ʢʠʩʣʦʪ. ʅʘʧʨʠʢʣʘʜ, ʜʝʬʽʮʠʪ ʬʦʩʬʘʪʽʚ ʚ ʩʝʨʝʜʦʚʠʱʽ ʩʪʠʤʫʣʶʻ ʩʠʥʪʝʟ 

ʛʣʽʢʦʣʽʧʽʜʽʚ B. trispora. ʊʘʢʦʞ ʚʽʜʦʤʦ, ʱʦ ʽʥʛʽʙʽʪʦʨʠ ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʠ 

ʧʽʜʚʠʱʫʶʪʴ ʚʠʭʽʜ ʢʘʨʦʪʠʥʫ B. trispora [1]. 

ʆʪʞʝ, ʛʨʠʙ B. trispora ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʦʨʛʘʥʽʟʤʦʤ ʜʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʡʦʛʦ ʷʢ ʧʨʦʜʫʮʝʥʪʘ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʭ ʨʝʯʦʚʠʥ ʜʣʷ ʚʠʨʽʰʝʥʥʷ 

ʨʷʜʫ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʟʘʜʘʯ. 

1. ʂʘʣʠʥʢʝʚʠʯ ʆ.ɺ. ɹʠʦʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʙʠʦʤʘʩʩʳ ʛʨʠʙʘ Blakeslea trispora thaxt / ʆ.ɺ. 

ʂʘʣʠʥʢʝʚʠʯ, ɸ.ʅ. ʂʘʣʠʥʢʝʚʠʯ, ɺ.ɼ. ʏʠʚʘʥʦʚ, ɺ.ʀ. ʂʠʥʜʷ // ʇʨʠʨʦʜʥʠʯʠʡ ʘʣʴʤʘʥʘʭ. ï 2009. ï ˉ 

13. ï ʉ. 39-49. 

2.  ɾʠʚʦʜʝʨ ʆ.ɺ. ɸʥʘʣʠʟ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʝʱʝʩʪʚ, ʦʙʣʘʜʘʶʱʠʭ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ ʚ ʙʠʦʤʘʩʩʘʭ Blakeslea trispora ʩ ʨʘʟʣʠʯʥʳʤ ʫʨʦʚʥʝʤ ʢʘʨʦʪʠʥʦʠʜʦʚ. ɺ ʢʥ.: 

ʇʝʨʩʧʝʢʪʠʚʳ ʠ ʧʨʦʙʣʝʤʳ ʨʘʟʚʠʪʠʷ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʚ ʨʘʤʢʘʭ ʝʜʠʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʪʨʘʥ ʉʦʜʨʫʞʝʩʪʚʘ: ʤʘʪʝʨʠʘʣʳ ʄʝʞʜʫʥʘʨ. ʥʘʫʯ.- ʧʨʘʢʪ. ʢʦʥʬ., ʄʠʥʩʢ-

ʅʘʨʦʯʴ , 25-28 ʤʘʷ 2005 ʛ. ʉ. 78-79.  
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ɼʆʉʃɯɼɾɽʅʅʗ ʎʀʊʆʊʆʂʉʀʏʅʆɰ ɼɯɰ ʇʈɽʇɸʈɸʊʋ Ăɯɿɸʊɯɿʆʅò ʅɸ 

ʂʋʃʔʊʋʈʋ ʂʃɯʊʀʅ  

ʍʈʆʅɯʏʅʆɻʆ ʄɯɭʃʆɰɼʅʆɻʆ ʃɽʁʂʆɿʋ ʂ562 

ɻʨʦʤʥʘʜʩʴʢʘ ʄ.ʆ., ɼʘʨʤʝʥʢʦ ɭ.ɸ., ʄʽʢʝʰʠʥʘ ɻ.ɯ. 
ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʇɯè 03056,  

ʂʠʾʚ, ʧʨ. ʇʝʨʝʤʦʛʠ,36 

mik.annam@gmail.com 
ɯʥʪʝʥʩʠʚʥʠʡ ʧʦʰʫʢ ʧʨʦʪʠʧʫʭʣʠʥʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʷʢʽ ʤʦʛʣʠ ʙ ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʚ ʤʝʜʠʮʠʥʽ, ʟʘʣʠʰʘʻʪʴʩʷ ʘʢʪʫʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ. ɼʦ ʪʘʢʠʭ 

ʧʨʝʧʘʨʘʪʽʚ ʚʽʜʥʦʩʷʪʴʩʷ ʧʦʭʽʜʥʽ ʽ ʘʥʘʣʦʛʠ ʽʟʘʪʠʥʫ.  

ɯʟʘʪʽʟʦʥ ï ʮʝ 2%-ʡ ʨʦʟʯʠʥ 1-ʤʝʪʠʣʽʟʘʪʽʥ-ɓ-ʪʽʦʩʝʤʠʢʘʨʙʘʟʦʥʫ (ʤʝʪʠʩʘʟʦʥʫ) 

ʚ ʫʥʽʚʝʨʩʘʣʴʥʦʤʫ  ʨʦʟʯʠʥʥʠʢʫ, ʜʦ ʩʢʣʘʜʫ ʷʢʦʛʦ ʚʭʦʜʷʪʴ: ʜʠʤʝʢʩʠʜ ʽ 

ʧʦʣʽʝʪʠʣʝʥʛʣʽʢʦʣʴ-400 ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 1:3 [1]. ɯʟʘʪʠʥ ʻ ʩʠʥʪʝʪʠʯʥʦʶ 

ʤʦʣʝʢʫʣʦʶ, ʷʢʘ ʧʽʜʜʘʻʪʴʩʷ ʨʽʟʥʦʙʽʯʥʽʡ ʭʽʤʽʯʥʽʡ ʤʦʜʠʬʽʢʘʮʽʾ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʦʜʝʨʞʘʥʥʷ ʡʦʛʦ ʧʦʭʽʜʥʠʭ ʽʟ ʨʽʟʥʠʤʠ ʙʽʦʣʦʛʽʯʥʠʤʠ ʽ ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʟʦʢʨʝʤʘ ʽʟ ʧʨʦʪʠʧʫʭʣʠʥʥʦʶ, ʘʥʪʠʚʽʨʫʩʥʦʶ, ʘʥʪʠ-ɺɯʃ, 

ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʦʶ ʪʘ ʽʥʰʠʤʠ ʜʽʷʤʠ [2].  

ɼʦʩʣʽʜʞʝʥʥʷ ʜʽʾ ʧʨʝʧʘʨʘʪʫ ʧʨʦʚʦʜʷʪʴ ʥʘ ʣʽʥʽʾ ʂ562 ʭʨʦʥʽʯʥʦʛʦ 

ʤʽʻʣʦʾʜʥʦʛʦ ʣʝʡʢʦʟʫ ʣʶʜʠʥʠ. ʂʣʽʪʠʥʠ ʚʠʨʦʱʫʶʪʴ ʫ ʩʫʩʧʝʥʟʽʾ ʟʘ 

ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤʠ ʤʝʪʦʜʠʢʘʤʠ ʫ ʩʝʨʝʜʦʚʠʱʽ RPMI-1640 ʟ ʜʦʜʘʚʘʥʥʷʤ 10 % 

ʩʠʨʦʚʘʪʢʠ ʝʤʙʨʽʦʥʽʚ ʢʦʨʽʚ. ɼʣʷ ʜʦʩʣʽʜʞʝʥʴ ʙʝʨʫʪʴ ʢʣʽʪʠʥʠ ʫ ʣʦʛʘʨʠʬʤʽʯʥʽʡ 

ʬʘʟʽ ʨʦʩʪʫ. ʂʣʽʪʠʥʠ ʢʫʣʴʪʠʚʫʶʪʴ ʫ ʧʨʠʩʫʪʥʦʩʪʽ ʧʨʝʧʘʨʘʪʫ ʧʨʦʪʷʛʦʤ 24-72 

ʛʦʜʠʥ ʫ 24-ʣʫʥʢʦʚʠʭ ʧʣʘʩʪʠʢʦʚʠʭ ʧʣʘʥʰʝʪʘʭ. ʎʠʪʦʪʦʢʩʠʯʥʫ ʜʽʶ ʧʨʝʧʘʨʘʪʽʚ 

ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʙʘʨʚʣʝʥʥʷ ʤʝʨʪʚʠʭ ʢʣʽʪʠʥ ʪʨʠʧʘʥʦʚʠʤ ʩʠʥʽʤ, 

ʧʽʜʨʘʭʦʚʫʶʯʠ ʾʭ ʢʽʣʴʢʽʩʪʴ ʫ ʛʝʤʘʪʦʮʠʪʦʤʝʪʨʠʯʥʽʡ ʢʘʤʝʨʽ ɻʦʨʷʻʚʘ. 

ʂʦʥʮʝʥʪʨʘʮʽʶ ʢʣʽʪʠʥ ʟ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʩʤ
3
 ʚʠʟʥʘʯʘʶʪʴ, ʨʘʭʫʶʯʠ ʢʽʣʴʢʽʩʪʴ ʢʣʽʪʠʥ 

ʫ 25 ʢʚʘʜʨʘʪʘʭ ʢʘʤʝʨʠ.  ɾʠʪʪʻʟʜʘʪʥʽʩʪʴ ʢʣʽʪʠʥʥʠʭ ʢʫʣʴʪʫʨ ʚʠʟʥʘʯʘʶʪʴ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʢʦʣʦʨʠʤʝʪʨʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʦʮʽʥʢʠ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʢʣʽʪʠʥ: ʩʫʩʧʝʥʟʽʶ 

ʢʣ̔ʪʠʥ, ʱʦ ʤʽʩʪʠʪʴ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʧʨʝʧʘʨʘʪ, ʽʥʢʫʙʫʶʪʴ ʟʘ ʧʨʠʩʫʪʥʦʩʪʽ 3-(4,5-

ʜʠʤʝʪʠʪʽʘʟʦʣ-2-ʽʣ)-2,5-ʜʠʬʝʥʽʣʪʝʪʨʘʟʦʣʽʡ ʙʨʦʤʽʜʫ (ʄʊʊ), ʘ ʧʦʪʽʤ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽʾ ʥʘ ʜʦʚʞʠʥʽ ʭʚʠʣʽ 540 ʥʤ ʚʠʤʽʨʶʶʪʴ ʾʭ ʢʦʥʮʝʥʪʨʘʮʽʶ. 

ɺ ʭʦʜʽ ʝʢʩʧʝʨʠʤʝʥʪʫ ʙʫʜʝ ʚʠʟʥʘʯʝʥʦ ʦʧʪʠʤʘʣʴʥʫ ʜʦʟʫ ʧʨʝʧʘʨʘʪʫ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʤʘʢʩʠʤʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʟʘʛʠʙʣʠʭ ʧʫʭʣʠʥʥʠʭ ʢʣʽʪʠʥ, ʱʦ ʜʘʩʪʴ ʟʤʦʛʫ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʮʠʪʦʪʦʢʩʠʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʽʟʘʪʽʟʦʥʫ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʦʥʢʦʣʦʛʽʯʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ. 

 
ʃʽʪʝʨʘʪʫʨʘ 

1 ɿʘʠʢʘ ʃ. ɸ. ɸʥʪʠʚʠʨʫʩʥʳʡ ʧʨʝʧʘʨʘʪ ʠʟʘʪʠʟʦʥ ʥʝ ʦʙʣʘʜʘʝʪ ʤʫʪʘʛʝʥʥʳʤ ʜʝʡʩʪʚʠʝʤ ʠ 

ʩʪʠʤʫʣʠʨʫʝʪ ʧʨʦʣʠʬʝʨʘʮʠʶ ʢʣʝʪʦʢ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ./ ʃ. ɸ.ɿʘʠʢʘ, ʆ.ʀ.ɹʦʣʩʫʥʦʚʘ,  

ʖ. ɺ.ʇʘʥʢʦʚʩʢʠʡ, ɽ. ʃ.ʈʫʙʘʰʝʚʩʢʥʡ, ʉ. ʊ. ɼʷʜʶʥ, ʉ. ʃ.ʈʳʙʘʣʢʦ, ʇʦʪʦʧʘʣʴʩʢʠʡ ɸ. ʀ. // 

ɹʠʦʧʦʣʠʤʝʨʳ ʠ ʢʣʝʪʢʘ. -  1995. -  11, ˉ6. ï ʉ. 89-95.  

2 ʏʫʤʘʢ ɺ.ɺ. ʇʦʨʽʚʥʷʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʧʫʭʣʠʥʥʠʭ ʢʣʽʪʠʥʘʭ ʣʶʜʠʥʠ in vitro ʮʠʪʦʪʦʢʩʠʯʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʨʽʟʥʠʭ ʟʘ ʩʪʨʫʢʪʫʨʦʶ ʽʟʘʪʠʥʚʤʽʩʥʠʭ ʧʦʭʽʜʥʠʭ 4-ʪʽʘʟʦʣʽʜʠʥʦʥʫ / ɺ.ɺ.ʏʫʤʘʢ, 

ʈ.ʈ.ʇʘʥʯʫʢ, ʅ.ʆ.ʄʘʥʴʢʦ ʪʘ ʽʥ. // ɹʽʦʣʦʛʽʯʥʽ ʉʪʫʜʽʾ. ï  2014. ï 8, ˉ2. ï ʉ. 29-42. 
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ʇʆʈɯɺʅʗʃʔʅʀʁ ɸʅɸʃɯɿ ʄɽʊʆɼɯɺ ɺʀɼɯʃɽʅʅʗ YERSINIA 

ENTEROCOLITICA ɿ ʍɸʈʏʆɺʀʍ ʇʈʆɼʋʂʊɯɺ 

ɼʘʥʠʣʝʥʢʦ ʉ.ɻ., ʢ.ʪ.ʥ., ʇʘʥʘʩʶʢ ɯ.ɺ. 

ɯʥʩʪʠʪʫʪ ʧʨʦʜʦʚʦʣʴʯʠʭ ʨʝʩʫʨʩʽʚ, ʤ. ʂʠʾʚ 

IruSka_Pa@mail.ru 

 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʧʦ ʚʽʜʥʦʰʝʥʥʶ 

ʜʦ ʟʙʫʜʥʠʢʽʚ ʝʤʝʨʜʞʝʥʪʥʠʭ ʟʦʦʥʦʟʥʠʭ ʭʘʨʯʦʚʠʭ ʪʦʢʩʠʢʦʽʥʬʝʢʮʽʡ, ʪʘʢʠʭ ʷʢ 

ʙʘʢʪʝʨʽʾ ʨʦʜʫ Yersinia ʻ ʘʢʪʫʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ ʫ ʙʽʣʴʰʦʩʪʽ ʢʨʘʾʥ ʩʚʽʪʫ. 

ɿʙʫʜʥʠʢʠ ʽʻʨʩʽʥʽʦʟʫ ʤʘʶʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʘʪʦʛʝʥʥʦʩʪʽ, ʘ ʢʦʥʪʘʤʽʥʦʚʘʥʽ ʥʠʤʠ 

ʧʨʦʜʫʢʪʠ ʭʘʨʯʫʚʘʥʥʷ ʪʚʘʨʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʥʝʩʫʪʴ ʧʨʷʤʫ ʟʘʛʨʦʟʫ ʥʘʩʝʣʝʥʥʶ, 

ʙʦ ʻ ʧʦʪʝʥʮʽʡʥʠʤ ʜʞʝʨʝʣʦʤ ʪʦʢʩʠʢʦʽʥʬʝʢʮʽʡ ʫ ʣʶʜʝʡ.  

ʄʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ ʚʠʚʯʝʥʥʷ ʘʩʧʝʢʪʽʚ ʧʦʨʽʚʥʷʣʴʥʦʾ ʦʮʽʥʢʠ ʤʝʪʦʜʽʚ 

ʢʦʥʪʨʦʣʶʚʘʥʥʷ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʽʟʦʣʷʮʽʾ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʚʠʜʫ Y. 

enterocolitica ʟ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ. 

ʉʭʝʤʘ ʧʨʦʚʝʜʝʥʥʷ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʠʨʦʚʠʥʠ ʥʘ ʥʘʷʚʥʽʩʪʴ 

Y. enterocolitica ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʨʴʦʭ ʝʪʘʧʽʚ. 

ʇʝʨʰʠʡ ʝʪʘʧ - ɼʦʩʣʽʜʞʫʚʘʥʠʡ ʟʨʘʟʦʢ (ʥʝ ʤʝʥʰʝ 25 ʛ) ʧʦʜʨʽʙʥʶʶʪʴ ʽ 

ʟʤʽʰʫʶʪʴ ʟ ʩʝʨʝʜʦʚʠʱʝʤ ʥʘʛʨʦʤʘʜʞʝʥʥʷ - ʩʦʣʴʦʚʠʡ ʬʦʩʬʘʪʥʦ-ʙʫʬʝʨʥʠʡ 

ʨʦʟʯʠʥ ʟ 1% ʩʧʠʨʪʦʚʠʤ ʨʦʟʯʠʥʦʤ ʛʝʥʮʽʘʥʚʽʦʣʝʪʫ, ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 1:5 (1 

ʯʘʩʪʠʥʘ ʧʨʦʜʫʢʪʫ ʽ 5 ʯʘʩʪʠʥ ʩʝʨʝʜʦʚʠʱʘ) ʧʝʨʝʤʽʰʫʶʪʴ ʧʨʦʪʷʛʦʤ 1 ʭʚ ʽ 

ʢʫʣʴʪʠʚʫʶʪʴ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ +4 Áʉ 24 - 48 ʛʦʜʠʥ. ʏʝʨʝʟ 24 ʛʦʜʠʥʠ 1ʩʤ
3
 

ʦʪʨʠʤʘʥʦʾ ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʩʫʩʧʝʥʟʽʾ ʟʤʽʰʫʶʪʴ ʟ 5 ʩʤ
3
 0,5%-ʥʦʛʦ ʨʦʟʯʠʥʫ ʂʆʅ 

ʧʝʨʝʤʽʰʫʶʪʴ ʽ ʯʝʨʝʟ ʭʚʠʣʠʥʫ ʚʠʩʽʚʘʶʪʴ ʥʘ ʩʝʣʝʢʪʠʚʥʠʡ ʘʛʘʨ.  

ɼʨʫʛʠʡ ʝʪʘʧ. ʈʽʩʪ ʥʘ ʩʝʣʝʢʪʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ (24-48 ʛʦʜʠʥ). 

ɺʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʝʢʽʣʴʢʘ ʩʝʣʝʢʪʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱ:  ɯ-ʘʛʘʨʦʤ (ɯɸ) ʪʘ 

ʩʝʨʝʜʦʚʠʱʝ ɽʥʜʦ, ʉɹʊʉ (ʩʝʨʝʜʦʚʠʱʝ ʟ ʞʦʚʯʶ ʪʘ ʽʥʜʠʢʘʪʦʨʦʤ ʙʨʦʤʪʠʤʦʣʦʚʠʤ 

ʩʠʥʽʤ) ʘʙʦ ʥʘ ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ ʚʠʜʽʣʝʥʥʷ ʽʻʨʩʠʥʽʡ (ʥʘ ʚʠʙʽʨ). 

ʊʨʝʪʽʡ ʝʪʘʧ. ʏʝʨʝʟ 24-48 ʛʦʜʠʥ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 22 Áʉ 

ʧʨʦʚʦʜʷʪʴ ʙʽʦʭʽʤʽʯʥʫ ʽʜʝʥʪʠʬʽʢʘʮʽʶ ʚʠʜʽʣʝʥʠʭ ʢʦʣʦʥʽʡ.  

ɼʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʚʽʜʙʠʨʘʶʪʴʩʷ ʥʝ ʤʝʥʰʝ 5 ʪʠʧʦʚʠʭ ʜʣʷ ʽʻʨʩʠʥʽʡ ʢʦʣʦʥʽʾ, 

ʚʽʜʩʽʚʘʶʪʴ ʥʘ ʩʢʦʰʝʥʠʡ ʄʇɸ, ʽʥʢʫʙʫʶʪʴ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 22Ñ3 Áʉ 24 ʛʦʜ ʽ ʧʦʪʽʤ 

ʧʨʦʚʦʜʷʪʴ ʚʠʚʯʝʥʥʷ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʪʘ ʙʽʦʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʠʣʫʯʝʥʠʭ 

ʢʦʣʦʥʽʡ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʽʜʩʦʪʦʢ ʽʟʦʣʷʮʽʾ ʰʪʘʤʽʚ Y. enterocolitica ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ 

ʧʨʦʙ ʢʦʥʪʘʤʽʥʦʚʘʥʠʭ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʨʽʟʥʠʭ ʩʝʣʝʢʪʠʚʥʠʭ 

ʩʝʨʝʜʦʚʠʱ ʙʫʚ ʨʽʟʥʠʡ. ʊʘʢ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʩʝʣʝʢʪʠʚʥʠʡ ɯ-ʘʛʘʨ ʙʫʣʦ ʚʠʣʫʯʝʥʦ ʫ 

1,5 ʨʘʟʠ ʙʽʣʴʰʝ ʽʟʦʣʷʪʽʚ ʥʽʞ ʫ ʩʝʨʝʜʦʚʠʱʽ ʉɹʊʉ ʪʘ ʫ 5,3 ʨʘʟʠ ï ʩʝʨʝʜʦʚʠʱʽ 

ɽʥʜʦ. 
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ɸɼɻɽɿʀɺʅɸ ɺʃɸʉʊʀɺɯʉʊʔ ɹɯʌɯɼʆɹɸʂʊɽʈɯʁ 

ɼʘʥʠʣʝʥʢʦ ʉ.ɻ., ʇʦʪʝʤʩʴʢʘ ʆ.ɯ., ɻʘʨʜʘ ʉ.ʆ. 
ɯʥʩʪʠʪʫʪ ʧʨʦʜʦʚʦʣʴʯʠʭ ʨʝʩʫʨʩʽʚ ʅɸɸʅ 

ʌʽʟʽʦʣʦʛʽʯʥʝ ʟʥʘʯʝʥʥʷ ʘʜʛʝʟʽʾ ʥʘʜʟʚʠʯʘʡʥʝ ï ʮʝ ʩʧʨʦʱʝʥʥʷ ʜʽʘʣʦʛʫ ʤʽʞ 

ʤʽʢʨʦʬʣʦʨʦʶ ʪʘ ʦʨʛʘʥʽʟʤʦʤ-ʭʘʟʷʾʥʦʤ, ʩʪʠʤʫʣʷʮʽʷ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ, ʢʦʥʢʫʨʝʥʪʝ 

ʚʠʪʽʩʥʝʥʥʷ ʧʘʪʦʛʝʥʽʚ ʪʦʱʦ. ʅʘʷʚʥʽʩʪʴ ʮʽʻʾ ʦʟʥʘʢʠ ʫ ʧʨʦʙʽʦʪʠʯʥʠʭ ʙʘʢʪʝʨʽʡ 

ʚʽʜʽʛʨʘʻ ʧʨʦʚʽʜʥʫ ʨʦʣʴ ʫ ʢʦʣʦʥʽʟʘʮʽʾ ʚʽʜʧʦʚʽʜʥʠʭ ʝʢʦʥʽʰ ʚ ʦʨʛʘʥʽʟʤʽ ʩʧʦʞʠʚʘʯʘ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʠʟʥʘʯʝʥʥʷ ʘʜʛʝʟʠʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʰʪʘʤʽʚ 

ʙʽʬʽʜʦʙʘʢʪʝʨʽʡ, ʚʠʜʽʣʝʥʠʭ ʟ ʨʽʟʥʠʭ ʧʨʠʨʦʜʥʠʭ ʜʞʝʨʝʣ. 

ɺʠʟʥʘʯʝʥʥʷ ʘʜʛʝʟʠʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʟʜʽʡʩʥʶʚʘʣʠ ʟʘ ʤʝʪʦʜʦʤ ɹʨʠʣʽʩ ɺ.ɯ. ɺ ʷʢʦʩʪʽ 

ʢʣʽʪʠʥʥʦʛʦ ʩʫʙʩʪʨʘʪʫ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʝʨʠʪʨʦʮʠʪʠ ʧʽʚʥʷ, ʪʝʣʷʪʠ ʪʘ ʣʶʜʠʥʠ. 

ʇʨʝʧʘʨʘʪʠ ʚʠʚʯʘʣʠ ʧʽʜ ʩʚʽʪʣʦʚʠʤ ʤʽʢʨʦʩʢʦʧʦʤ. 

ʈʝʟʫʣʴʪʘʪʠ ʦʮʽʥʶʚʘʣʠ, ʚʠʟʥʘʯʘʶʯʠ ʩʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ ʘʜʛʝʟʽʾ (ʉʇɸ) ï ʩʝʨʝʜʥʶ 

ʢʽʣʴʢʽʩʪʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʱʦ ʧʨʠʢʨʽʧʠʣʠʩʷ ʜʦ 1 ʝʨʠʪʨʦʮʠʪʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʚʠʚʯʝʥʥʷ ʘʜʛʝʟʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʰʪʘʤʽʚ ʙʽʬʽʜʦʙʘʢʪʝʨʽʡ  

ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʪʘʙʣʠʮʽ. 

ʊʘʙʣʠʮʷ ï ʇʦʢʘʟʥʠʢʠ ʘʜʛʝʟʠʚʥʦʩʪʽ ʰʪʘʤʽʚ ʙʽʬʽʜʦʙʘʢʪʝʨʽʡ 

ʐʪʘʤʠ 
ɼʞʝʨʝʣʦ 

ʚʠʣʫʯʝʥʥʷ 

ʉʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ ʘʜʛʝʟʠʚʥʦʩʪʽ ʉʇɸ 

ʥʘ ʝʨʠʪʨʦʮʠʪʘʭ 

ʧʽʚʥʷ ʪʝʣʷʪʠ ʣʶʜʠʥʠ 

B. bifidum 4100 ʬʝʮʝʩ ʜʠʪʠʥʠ 0,87 2,12 5,21 

B. longum4201 ʬʝʮʝʩ ʜʠʪʠʥʠ 0,56 0,95 4,56 

B. adolescentis 4400 ʬʝʮʝʩ ʜʠʪʠʪʠ 1,14 2,21 3,89 

B. adolescentis4406 ʬʝʢʘʣʽʾ ʪʝʣʷʪʠ 3,56 3,14 2,34 

B. longum 4204 ʬʝʢʘʣʽʾ ʪʝʣʷʪʠ 2,12 4,89 4,52 

B. suis 4500 

ʢʠʰʢʽʚʥʠʢ 

ʤʦʣʦʟʠʚʥʦʛʦ 

ʧʦʨʦʩʷʪʠ 

1,45 2,27 4,86 

B. infantis 4302 ʬʝʢʘʣʽʾ ʪʝʣʷʪʠ 2,13 4,56 2,92 

B. pullorum 4601 ʬʝʢʘʣʽʾ ʧʪʠʮʽ 4,54 0,84 4,54 

B.gallinarum 4602 ʬʝʢʘʣʽʾ ʧʪʠʮʽ 5,16 1,23 3,92 

 

ʇʦʢʘʟʘʥʦ, ʱʦ ʘʜʛʝʟʠʚʥʘ ʘʢʪʠʚʥʽʩʪʴ ʻ ʰʪʘʤʦʩʧʝʮʠʬʽʯʥʦʶ ʦʟʥʘʢʦʶ, ʪʦʤʫ ʧʨʠ 

ʟʘʣʫʯʝʥʥʽ ʰʪʘʤʽʚ ʜʦ ʩʢʣʘʜʫ ʧʨʦʙʽʦʪʠʯʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʪʨʝʙʘ ʟʚʝʨʪʘʪʠ ʫʚʘʛʫ ʥʘ 

ʜʞʝʨʝʣʦ ʾʭ ʚʠʣʫʯʝʥʥʷ. ɸʥʘʣʽʟʫʶʯʠ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ ʚ 

ʚʽʜʥʦʰʝʥʥʽ ʝʨʠʪʨʦʮʠʪʽʚ ʪʝʣʷʪʠ ʩʪʫʧʽʥʴ ʘʜʛʝʟʽʾ ʙʫʚ ʟʥʘʯʥʦ ʥʠʞʯʠʤ, ʱʦ 

ʧʽʜʪʚʝʨʜʞʫʻ ʚʽʜʟʥʘʯʝʥʫ ʟʦʦʣʦʛʽʯʥʫ ʩʧʝʮʠʬʽʯʥʽʩʪʴ ʢʫʣʴʪʫʨ. ʐʪʘʤʠ B. bifidum 

4100 ʪʘ B.longum 4201; ʰʪʘʤʠ B. longum 4204 ʪʘ B. Infantis; ʰʪʘʤʠ B. pullorum 

ʪʘ B. gallinarum ʚʦʣʦʜʽʣʠ ʚʠʩʦʢʦʶ ʘʜʛʝʟʠʚʥʦʶ ʚʣʘʩʪʠʚʽʩʪʶ.  

 

http://uk.wikipedia.org/w/index.php?title=Bifidobacterium_pullorum&action=edit&redlink=1#_blank
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ʄɽʃɸʅɯʅʀ ɿ ʊʈʋʊʆɺʀʂɸ ʉʇʈɸɺɾʅʔʆɻʆ, ʗʂ ɽʌɽʂʊʀɺʅɯ 

ʆʉɸɼɾʋʖʏɯ ɸɻɽʅʊʀ ʈɸɼɯʆʅʋʂʃɯɼɯɺ 

ɼʘʥʠʣʦʚʘ ɺ.ɺ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ "ʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ" 

vikadanylova@ukr.net 
 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʚ ʩʚʽʪʽ ʟʨʦʩʪʘʻ ʢʽʣʴʢʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚ ʷʜʝʨʥʦ-ʧʘʣʠʚʥʦʛʦ 

ʮʠʢʣʘ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʝʨʡʦʟʥʠʭ ʧʨʦʙʣʝʤ ʫ ʩʬʝʨʽ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ 

ʩʝʨʝʜʦʚʠʱʘ, ʦʩʢʽʣʴʢʠ ʧʦʜʽʙʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʻ ʧʦʪʝʥʮʽʡʥʠʤ ʜʞʝʨʝʣʦʤ 

ʥʝʙʝʟʧʝʯʥʠʭ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ. ʊʘʢʽ ʨʘʜʽʦʥʫʢʣʽʜʠ, ʷʢ EUPUU 152239233 ,, , 

ʪʨʘʥʩʫʨʘʥʦʚʽ ʝʣʝʤʝʥʪʠ, ʘ ʪʘʢʦʞ 
137 90 60, ,Cs Sr Co

 ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʙʽʦʩʬʝʨʫ 

ʧʨʦʪʷʛʦʤ ʙʘʛʘʪʴʦʭ ʨʦʢʽʚ. 

ɿʛʽʜʥʦ ʟ ʜʘʥʠʤʠ, ʱʦ ʙʫʣʠ ʥʘʚʝʜʝʥʽ ʚ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣʘʭ, ʙʫʣʦ 

ʧʦʢʘʟʘʥʦ, ʱʦ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʭʽʪʠʥ- ʽ ʭʽʪʦʟʘʥʚʤʽʩʥʠʤʠ ʧʨʠʨʦʜʥʽʤʠ ʧʦʣʽʤʝʨʘʤʠ 

ʨʽʟʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʩʦʨʙʝʥʪʦʤ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʻ ʤʝʣʘʥʽʥ.  

ʄʝʣʘʥʽʥʠ - ʮʝ ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʽ ʧʦʣʽʤʝʨʠ, ʱʦ ʤʘʶʪʴ ʽʥʜʦʣʴʥʫ ʧʨʠʨʦʜʫ 

ʪʘ ʥʝʨʝʛʫʣʷʨʥʫ ʩʪʨʫʢʪʫʨʫ. ɿʘ ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ ʚʦʥʠ ʨʦʟʜʽʣʷʶʪʴʩʷ ʥʘ ʪʨʠ 

ʢʣʘʩʠ: ʝʫ-, ʬʝʦ- ʽ ʘʣʣʦʤʝʣʘʥʽʥʠ. ʇʝʨʩʧʝʢʪʠʚʥʠʤ ʜʞʝʨʝʣʦʤ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʤʝʣʘʥʽʥʽʚ ʚʩʽʭ ʪʨʴʦʭ ʛʨʫʧ ʻ ʪʨʫʪʦʚʽ ʛʨʠʙʠ, ʷʢʽ ʰʠʨʦʢʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʽ ʚ ʣʽʩʘʭ 

ʩʝʨʝʜʥʴʦʾ ʧʦʣʦʩʠ. ʆʜʥʠʤ ʽʟ ʪʘʢʠʭ ʛʨʠʙʽʚ ʻ ʪʨʫʪʦʚʠʢ ʩʧʨʘʚʞʥʽʡ (Fomes 

fomentarius) ʟ ʧʣʦʜʦʚʠʭ ʪʽʣ ʷʢʦʛʦ ʦʪʨʠʤʫʶʪʴ ʤʝʣʘʥʽʥ[1]. 

ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʜʘʻ ʧʽʜʩʪʘʚʠ ʚʚʘʞʘʪʠ, ʱʦ ʩʪʫʧʽʥʴ ʦʩʘʜʞʝʥʥʷ 
EUSr6090 , ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʦʥʮʝʥʪʨʘʮʽʾ ʤʝʣʘʥʽʥʫ ʚ ʨʦʟʯʠʥʽ. ʎʝʡ ʧʦʢʘʟʥʠʢ ʟʨʦʩʪʘʻ 

ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʚʤʽʩʪʫ ʤʝʣʘʥʽʥʫ ʚ ʨʦʟʯʠʥʽ. 

ʊʘʢʦʞ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʦʨʦʟʯʠʥʥʦʛʦ ʤʝʣʘʥʽʥʫ ʻ ʝʬʝʢʪʠʚʥʠʤ ʜʣʷ 

ʚʠʜʘʣʝʥʥʷ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʚ ʨʦʟʯʠʥʘʭ ʟ ʥʠʟʴʢʠʤ ʚʤʽʩʪʦʤ ʩʦʣʝʡ ʪʘ ʰʠʨʦʢʦʤʫ 

ʜʽʘʧʘʟʦʥʽ ʨʅ ʨʦʟʯʠʥʽʚ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ ʦʨʛʘʥʽʯʥʠʤʠ ʯʠ ʥʝʦʨʛʘʥʽʯʥʠʤʠ 

ʦʩʘʜʞʫʚʘʯʘʤʠ. ʄʝʭʘʥʽʟʤ ʟʚ'ʷʟʫʚʘʥʥʷ ʽʦʥʽʚ ʟ ʤʝʣʘʥʽʥʦʤ ʨʝʘʣʽʟʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ 

ʚʟʘʻʤʦʜʽʾ ʟ ʢʘʨʙʦʢʩʠʣʴʥʠʤʠ ʽ ʬʝʥʦʣʴʥʠʤʠ ʛʨʫʧʘʤʠ ʧʽʛʤʝʥʪʫ.   

ʈʝʟʫʣʴʪʘʪʠ ʨʦʙʽʪ ʧʨʦʚʝʜʝʥʠʭ ɯ.ɽ. ɺʝʣʝʰʢʦ, ɽ.ɺ. ʈʫʤʷʥʮʝʚʦʾ ʪʘ ʽʥ, 

ʧʦʢʘʟʫʶʪʴ ʟʤʽʥʫ ʭʘʨʘʢʪʝʨʫ ɯʏ-ʩʧʝʢʪʨʽʚ ʟʨʘʟʢʽʚ, ʱʦ ʤʽʩʪʠʣʠ ʨʘʜʽʦʥʫʢʣʽʜʠ: 
233 239 152U, PU, EU. ʄʘʢʩʠʤʘʣʴʥʠʡ ʩʪʫʧʽʥʴ ʦʩʘʜʞʝʥʥʷ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʩʪʘʥʦʚʠʚ 80-

85%. ʎʝ ʧʽʜʪʚʝʨʜʞʫʻ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʣʘʥʽʥʫ ʜʣʷ ʟʚ'ʷʟʫʚʘʥʥʷ ʽʦʥʽʚ 

ʫʨʘʥʽʣʫ, ʝʚʨʦʧʽʶ ʪʘ ʩʪʨʦʥʮʽʶ. 

ʆʪʞʝ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʣʘʥʽʥʫ ʟ ʪʨʫʪʦʚʠʢʘ ʩʧʨʘʚʞʥʴʦʛʦ ʜʣʷ ʚʠʜʘʣʝʥʥʷ 

ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʟ ʨʦʟʯʠʥʽʚ ʻ ʜʦʮʽʣʴʥʠʤ. ʆʩʢʽʣʴʢʠ ʚ ʽʥʪʝʨʝʩʘʭ ʙʫʜʴ-ʷʢʦʾ ʨʦʟʚʠʥʫʪʦʾ 

ʜʝʨʞʘʚʠ ʟʘʙʝʟʧʝʯʠʪʠ ʧʽʜʚʠʱʝʥʥʷ ʩʪʘʥʜʘʨʪʽʚ ʧʨʘʮʽ ʨʦʙʽʪʥʠʢʽʚ ʷʜʝʨʥʦ-ʧʘʣʠʚʥʦʾ 

ʩʬʝʨʠ ʪʘ ʥʘʩʝʣʝʥʥʷ  ʚʮʽʣʦʤʫ, ʽ ʧʨʠʚʝʩʪʠ ʾʭ ʜʦ ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ[2].  

ʃʽʪʝʨʘʪʫʨʘ 

1. ʀ.ɽ. ɺʝʣʝʰʢʦ ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʣʘʥʠʥʘ ʠʟ ʪʨʫʪʦʚʠʢʘ ʥʘʩʪʦʷʱʝʛʦ (Fomes fomentarius) ʜʣʷ 

ʫʜʘʣʝʥʠʷ ʨʘʜʠʦʥʫʢʣʠʜʦʚ EUPUU 152239233 ,,   ʠʟ ʨʘʩʪʚʦʨʦʚ / ʀ.ɽ. ɺʝʣʝʰʢʦ, ɸ.ʅ.ɺʝʣʝʰʢʦ, ɽ.ɺ. 

ʈʫʤʷʥʮʝʚʘ ʪʘ ʽʥ // ʇʨʠʢʣʘʜʥʘʷ ʙʠʦʭʠʤʠʷ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʷ.-2011.-ʊ.6, ˉ1.-ʉ.144-150. 

2. ɸ.ʅ.ɺʝʣʝʰʢʦ ʉʦʨʙʮʠʷ ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʭʠʪʠʥ-ʤʝʣʘʥʠʥ ʛʣʶʢʘʥʦʚʳʤ ʢʦʤʧʣʝʢʩʦʤ ʤʠʢʦʪʦʥ/ 

ɸ.ʅ.ɺʝʣʝʰʢʦ, ʀ.ɽ. ɺʝʣʝʰʢʦ, ɽ.ɺ. ʈʫʤʷʥʮʝʚʘ ʪʘ ʽʥ//  ʍʠʤʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ .- 2011.- ʊ.1, ˉ4.- 

ʉ.39-39. 
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ʇɽʈʉʇɽʂʊʀɺʀ ɺʀʂʆʈʀʉʊɸʅʅʗ ʇʈʆʊɽɰʅɸɿ ɼɽʗʂʀʍ 

ʊɽʈʄʆʌɯʃʔʅʀʍ ɹɸʎʀʃ ʋ ʄɽɼʀʏʅɯʁ ʇʈɸʂʊʀʎɯ 

ɼʝʨʝʚʷʥʢʦ ʖ.ʉ., ɼʝʭʪʷʨʝʥʢʦ ʅ.ɺ., ɾʦʣʥʝʨ ʃ.ɻ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

yuldersera@gmail.com 

 

ʇʨʦʪʝʘʟʠ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʢʣʘʩ ʬʝʨʤʝʥʪʽʚ, ʷʢʽ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ 

ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʘʭ, ʱʦ ʦʙʫʤʦʚʣʝʥʦ ʾʭ ʚʠʩʦʢʦʶ ʘʢʪʠʚʥʽʩʪʶ ʱʦʜʦ ʨʽʟʥʠʭ 

ʙʽʣʢʦʚʠʭ ʩʫʙʩʪʨʘʪʽʚ. ʇʨʦʪʝʘʟʠ ʟʘʣʫʯʝʥʽ ʜʦ ʪʘʢʠʭ ʙʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʷʢ 

ʟʩʽʜʘʥʥʷ ʢʨʦʚʽ, ʢʦʥʪʨʦʣʴ ʟʘʛʠʙʝʣʽ ʢʣʽʪʠʥʠ, ʜʠʬʝʨʝʥʮʽʘʮʽʷ ʪʢʘʥʠʥ. ɺʦʥʠ 

ʢʘʪʘʣʽʟʫʶʪʴ ʨʷʜ ʧʨʦʮʝʩʽʚ ʧʨʠ ʧʫʭʣʠʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʥʷʭ ʪʘ ʧʽʜ ʯʘʩ ʽʥʬʝʢʮʽʡ, ʷʢʽ 

ʚʠʢʣʠʢʘʥʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ ʽ ʚʽʨʫʩʘʤʠ. ʎʝ ʨʦʙʠʪʴ ʧʨʦʪʝʘʟʠ ʮʽʥʥʠʤ ʜʞʝʨʝʣʦʤ 

ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʧʨʦʜʫʢʪʽʚ. 

ʆʙôʻʢʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʷʚʣʷʶʪʴʩʷ ʰʪʘʤʠ ʪʝʨʤʦʬiʣʴʥʠʭ ʙʘʮʠʣ ɺacillus 

subtilis (4 ʰʪʘʤʘ), ɺacillus circulans (2 ʰʪʘʤʘ) i ɺacillus licheniformis (2 ʰʪʘʤʘ), 

ʦʜʝʨʞʘʥʽ ʟ ʢʦʣʝʢʮʽʾ ʚʽʜʜʽʣʫ ʬʽʟʽʦʣʦʛʽʾ ʧʨʦʤʠʩʣʦʚʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ɯʥʩʪʠʪʫʪʫ 

ʤʽʢʨʦʙʽʦʣʦʛʽʾ ʽ ʚʽʨʫʩʦʣʦʛʽʾ ʽʤ. ɼ.ʂ. ɿʘʙʦʣʦʪʥʦʛʦ ʅɸʅ ʋʢʨʘʾʥʠ. 

ʇʦʧʝʨʝʜʥʴʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʪʝʨʤʦʬʽʣʴʥʽ ʰʪʘʤʠ ʙʘʮʠʣ ʧʨʦʜʫʢʫʶʪʴ ʩʝʨʠʥʦʚʽ 

ʧʨʦʪʝʾʥʘʟʠ ʪʘ ʧʨʦʷʚʣʷʶʪʴ ʣʽʪʠʯʥʫ ʜʽʶ ʥʘ ʛʨʘʤʧʦʟʠʪʠʚʥʽ ʪʘ ʛʨʘʤʥʝʛʘʪʠʚʥʽ 

ʙʘʢʪʝʨʽʾ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʥʘ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʜʽʚ Staphylococcus, Pseudomonas, 

Proteus, Acinetobacter, ʘ ʪʘʢʦʞ ʥʘ ʜʨʽʞʜʞʽ ʨʦʜʽʚ Candida, Rhodotorula, 

Rhodosporidium, Pichia ʠ Saccharomyces. ʋ ʟʘʙʝʟʧʝʯʝʥʥʽ ʣ̔ʪʠʯʥʦʾ ʜ̔ ʾ ʙʨʘʣʠ 

ʫʯʘʩʪ ɹʪʘʢʦʞ ̔ ʧʨʦʪʝʦʣʪ̔ʠʯʥ ̔ʬʝʨʤʝʥʪʠ, ʭʦʯʘ ʡ ʣ̔ʪʠʯʥʠʡ ʝʬʝʢʪ ʥʝ ʟʥʘʭʦʜʠʚʩʷ ʫ 

ʧʨʷʤʽʡ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʽʚʥʷ ʧʨʦʪʝʦʣʪ̔ʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪ ̔ʰʪʘʤʘ. ʇʦʢʘʟʘʥʦ, ʱʦ ʚʩ̔ 

ʬʝʨʤʝʥʪʠ ʟʜʘʪʥʽ ʣ̔ʟʫʚʘʪʠ ʞʠʚ̔ ʤ̔ʢʨʦʙʥ ̔ʢʣ̔ʪʠʥʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʫʩʽ ʜʦʩʣʽʜʞʝʥʽ 

ʧʨʦʪʝʾʥʘʟʠ ʪʝʨʤʦʬʽʣʴʥʠʭ ʰʪʘʤʽʚ ʙʘʮʠʣ ʚʠʷʚʠʣʠʩʷ ʟʜʘʪʥʠʤʠ ʛʽʜʨʦʣʽʟʫʚʘʪʠ ʙʽʣʢʠ 

ʢʣʽʪʠʥʥʦʾ ʩʪʽʥʢʠ ʨʷʜʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʴ ʫ ʧʝʚʥʠʭ ʫʤʦʚʘʭ 

ʛʽʜʨʦʣʽʟʦʤ ʫʩʽʻʾ ʢʣʽʪʠʥʠ. 

ʃʽʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ʰʪʘʤʽʚ ʪʝʨʤʦʬʽʣʴʥʠʭ ʙʘʮʠʣ ʥʘʨʷʜʫ ʟ ʧʨʦʪʝʦʣʽʪʠʯʥʦʶ 

ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʫ ʤʝʜʠʮʠʥʽ ʧʨʠ ʪʝʨʘʧʽʾ ʦʧʽʢʽʚ (IIðIV ʩʪʫʧʝʥʽʚ), 

ʦʙʤʦʨʦʞʫʚʘʥʴ, ʜʣʷ ʧʨʠʩʢʦʨʝʥʥʷ ʚʽʜʪʦʨʛʥʝʥʥʷ ʚʽʜʤʝʨʣʠʭ ʪʢʘʥʠʥ, ʜʣʷ 

ʧʨʠʩʢʦʨʝʥʥʷ ʦʯʠʱʝʥʥʷ ʛʥʽʡʥʦ-ʥʝʢʨʦʪʠʯʥʠʭ ʥʘʣʴʦʪʽʚ, ʪʦʱʦ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʜʣʷ ʚʢʘʟʘʥʠʭ ʰʪʘʤʽʚ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʻ 

ʜʦʩʣʽʜʞʝʥʥʷ ʨʷʜʫ ʧʨʦʪʝʦʣʽʪʠʯʥʠʭ ʘʢʪʠʚʥʦʩʪʝʡ, ʪʘʢʠʭ ʷʢ ʢʦʣʘʛʝʥʦʣʽʪʠʯʥʘ, 

ʢʝʨʘʪʠʥʦʣʽʪʠʯʥʘ, ʬʽʙʨʠʥʦʣʽʪʠʯʥʘ, ʝʣʘʩʪʘʟʥʘ ʟ ʤʝʪʦʶ ʜʦʚʝʜʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʾʭ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʚʠʱʝʚʢʘʟʘʥʦʾ ʩʠʤʧʪʦʤʘʪʠʢʠ. ɿʘʛʘʣʦʤ ʚ ʋʢʨʘʾʥʽ ʽ ʫ 

ʩʚʽʪʽ ʚ ʮʽʣʦʤʫ ʽʩʥʫʻ ʧʦʪʨʝʙʘ ʫ ʨʦʟʨʦʙʮʽ  ʢʦʤʧʣʝʢʩʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʤʽʢʨʦʙʥʠʭ 

ʧʨʦʪʝʘʟ, ʱʦ ʟʜʘʪʥʽ ʛʽʜʨʦʣʽʟʫʚʘʪʠ ʮʽʣʠʡ ʨʷʜ ʙʽʣʢʦʚʠʭ ʩʫʙʩʪʨʘʪʽʚ (ʢʦʣʘʛʝʥ, 

ʝʣʘʩʪʠʥ, ʬʽʙʨʠʥ, ʪʦʱʦ). 

1. ʇʘʚʣʦʚʘ ʀ. ʅ., ɾʦʣʥʝʨ ʃ.ɻ. ʉʝʨʠʥʦʚʳʝ ʧʨʦʪʝʠʥʘʟʳ ʥʝʢʦʪʦʨʳʭ ʪʝʨʤʦʬʠʣʴʥʳʭ 

ʙʘʮʠʣʣ // ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ ʞʫʨʥʘʣ. -  1994. - ʊ. 56, ˉ5. ï ʉ. 8-14. 

2. ʇʨʦʪʝʦʣʽʪʠʯʥʽ ʬʝʨʤʝʥʪʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʪʘ ʤʝʪʦʜʠ ʾʭ ʜʦʩʣʽʜʞʝʥʥʷ : 

[ʤʦʥʦʛʨʘʬʽʷ] / ʃ. ɼ. ɺʘʨʙʘʥʝʮʴ, ʆ. ɺ. ʄʘʮʝʣʶʭ. - ʂ., 2008. - 108 ʩ. 

3. Jane A. Irwin, Alan W. Baird Extremophiles and their application to veterinary 

medicine // Irish Veterinary Journal. ï 2004. - Volume 57 (6). ï ʈ. 348-354. 
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SOPHOLIANCE S ï ʇʈʆɼʋʂʊ ɹɯʆʉʀʅʊɽɿʋ CANDIDA BOMBICOLA, ʗʂ 

ɯʅɻʈɽɼɯɭʅʊ ɼʃʗ ʇɸʈʌʋʄɽʈʅʆ-ʂʆʉʄɽʊʀʏʅʆɰ ʇʈʆʄʀʉʃʆɺʆʉʊɯ 

ɼʝʭʪʷʨʝʥʢʦ ʅ.ɺ., ʗʽʢʦʚʘ ʄ.ʖ.
1 

1
ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ "ʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ" 

aries-plazma@mail.ru 

 

ɺ XXI ʩʪʦʣʽʪʪʽ ʘʢʪʫʘʣʴʥʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʩʤʝʪʠʯʥʠʭ ʟʘʩʦʙʽʚ ʥʘ ʦʩʥʦʚʽ 

ʧʨʠʨʦʜʥʠʭ ʨʝʯʦʚʠʥ, ʷʢʽ ʤʘʶʪʴ ʚ ʙʽʣʴʰʠʭ ʚʠʧʘʜʢʘʭ ʨʦʩʣʠʥʥʝ ʧʦʭʦʜʞʝʥʥʷ. 

ʇʦʜʽʙʥʘ ʧʨʦʜʫʢʮʽʷ ʚʚʘʞʘʻʪʴʩʷ ʙʽʣʴʰ ʷʢʽʩʥʦʶ, ʙʦ ʢʨʘʱʝ ʩʧʨʠʡʤʘʻʪʴʩʷ 

ʦʨʛʘʥʽʟʤʦʤ ʣʶʜʠʥʠ, ʥʝ ʚʠʢʣʠʢʘʶʯʠ ʧʦʙʽʯʥʦʾ ʜʽʾ ʘʙʦ ʘʣʝʨʛʽʾ. 

ʅʘ ʩʴʦʛʦʜʥʽ ʟʘʚʜʷʢʠ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʙʫʣʘ ʩʪʚʦʨʝʥʘ ʥʘʪʫʨʘʣʴʥʘ ʢʦʩʤʝʪʠʢʘ, 

ʱʦ ʤʽʩʪʠʪʴ ʚ ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʩʫʤʽʩʥʠʡ ʘʢʪʠʚʥʠʡ ʢʦʤʧʦʥʝʥʪ Sopholiance S 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. Sopholiance S - ʮʝ ʽʥʛʨʝʜʽʻʥʪ, ʷʢʠʡ ʤʘʻ 

ʚʣʘʩʪʠʚʦʩʪʽ ʙʽʦʩʫʨʬʘʢʪʘʥʪʘ ʽ ʩʠʥʪʝʟʦʚʘʥʠʡ Candida bombicola [1], ʱʦ ʟʜʘʪʥʠʡ 

ʩʠʥʪʝʟʫʚʘʪʠ ʩʦʬʦʨʦʣʽʧʽʜʥʽ ʤʦʣʝʢʫʣʠ ʟ ʧʦʚʝʨʭʥʝʚʦ-ʘʢʪʠʚʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ 

ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʚ ʩʝʨʝʜʦʚʠʱʽ, ʷʢʝ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʞʝʨʝʣʘ ʚʫʛʣʝʮʶ (ʛʣʶʢʦʟʠ) ʪʘ 

ʜʞʝʨʝʣʘ ʘʟʦʪʫ (ʣʽʧʽʜʽʚ) [2]. Sopholiance S ʤʽʩʪʠʪʴ ʫ ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʛʽʜʨʦʬʽʣʴʥʫ ʪʘ 

ʛʽʜʨʦʬʦʙʥʫ ʛʨʫʧʠ. 

ɼʦʩʣʽʜʥʠʢʘʤʠ ʙʫʣʦ ʜʦʚʝʜʝʥʦ, ʱʦ Sopholiance S ʜʽʻ ʥʘ ʜʚʦʭ ʨʽʚʥʷʭ: ʧʦ-

ʧʝʨʰʝ, ʚʽʥ ʨʝʛʫʣʶʻ ʥʘʜʣʠʰʢʦʚʝ ʚʠʜʽʣʝʥʥʷ ʰʢʽʨʥʦʛʦ ʩʘʣʘ ʽ, ʧʦ-ʜʨʫʛʝ, ʙʦʨʝʪʴʩʷ ʟ 

ʙʘʢʪʝʨʽʷʤʠ, ʱʦ ʩʧʨʠʯʠʥʶʶʪʴ ʫʪʚʦʨʝʥʥʷ ʚʫʛʨʽʚ ʽ ʟʘʧʘʭʫ ʪʽʣʘ (Propionibacterium 

acnes ʽ Corynebacterium xerosis). ʊʘʢʠʤ ʯʠʥʦʤ, ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʜʘʥʠʡ 

ʽʥʛʨʝʜʽʻʥʪ ʤʘʻ ʜʝʟʦʜʦʨʫʶʯʠʡ ʝʬʝʢʪ. ʊʘʢʦʞ, ʱʦ ʩʪʦʩʫʻʪʴʩʷ ʨʝʛʫʣʶʚʘʥʥʷ 

ʚʠʜʽʣʝʥʥʷ ʰʢʽʨʥʦʛʦ ʩʘʣʘ, ʪʦ ʚ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ ʥʘ 22 ʧʘʮʽʻʥʪʘʭ ʟ ʞʠʨʥʦʶ 

ʰʢʽʨʦʶ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʚʦʭ ʨʘʟʽʚ ʥʘ ʜʝʥʴ ʢʨʝʤʫ, ʷʢʠʡ 

ʤʽʩʪʠʪʴ 2% Sopholiance S ʙʽʣʴʰʝ 28 ʜʥʽʚ, ʟʥʘʯʥʦ ʟʥʠʞʫʻʪʴʩʷ ʚʠʨʦʙʣʝʥʥʷ 

ʰʢʽʨʥʦʛʦ ʩʘʣʘ, ʪʦʙʪʦ ʚʽʥ ʽʥʛʽʙʫʻ ʘʢʪʠʚʥʽʩʪʴ ʣʽʧʘʟʠ, ʷʢʫ ʚʠʜʽʣʷʶʪʴ ʙʘʢʪʝʨʽʾ ʥʘ 

ʥʝʯʠʩʪʽʡ ʽ ʧʨʦʙʣʝʤʥʽʡ ʰʢʽʨʽ. ʃʽʧʘʟʘ ʨʦʟʨʠʚʘʻ ʜʦʚʛʦʣʘʥʮʶʛʦʚʽ ʞʠʨʥʽ ʢʠʩʣʦʪʠ ʥʘ 

ʙʽʣʴʰ ʜʨʽʙʥʽ ʦʜʠʥʠʮʽ, ʷʢʽ ʤʘʶʪʴ ʜʫʞʝ ʚʠʩʦʢʠʡ ʧʦʪʝʥʮʽʘʣ, ʱʦʙ ʚʠʢʣʠʢʘʪʠ 

ʨʦʟʜʨʘʪʫʚʘʥʥʷ ʽ ʟʘʧʘʣʝʥʥʷ ʰʢʽʨʠ. ɸʥʪʠʘʢʪʠʚʥʽʩʪʴ Sopholiance S ʧʦ ʚʽʜʥʦʰʝʥʥʶ 

ʜʦ ʣʽʧʘʟʠ ʽ ʰʢʽʨʥʦʛʦ ʩʘʣʘ ʨʦʙʠʪʴ ʜʘʥʠʡ ʽʥʛʨʝʜʽʻʥʪ ʥʝʦʙʭʽʜʥʠʤ ʜʣʷ ʧʨʦʜʫʢʮʽʾ, 

ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʦʯʠʱʝʥʥʷ ʰʢʽʨʠ [3]. 
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ʂɯʃʔʂɯʉʅɽ ɺʀɿʅɸʏɽʅʅʗ ɸʉʂʆʈɹɯʅʆɺʆɰ ʂʀʉʃʆʊʀ 

ɺ ʇʈʆɼʋʂʊɸʍ ʈʆʉʃʀʅʅʆɻʆ ʇʆʍʆɼɾɽʅʅʗ 

ʊɸ ɺʀɺʏɽʅʅʗ ɰɰ ɿɼɸʊʅʆʉʊɯ ɼʆ ɿɹɽʈɽɾɽʅʅʗ ʇʈʀ ʈɯɿʅʀʍ 
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ɿʜʦʨʦʚô̫  ʩʫʯʘʩʥʦʾ ʣʶʜʠʥʠ, ʥʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʚʩʽ ʜʦʩʷʛʥʝʥʥʷ ʥʘʫʢʠ, ʻ ʜʫʞʝ 

ʚʨʘʟʣʠʚʠʤ. ɺʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʧʽʜʪʨʠʤʘʥʥʷ ʥʦʨʤʘʣʴʥʦʾ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ 

ʦʨʛʘʥʽʟʤʫ ʤʘʶʪʴ ʚʽʪʘʤʽʥʠ, ʟʦʢʨʝʤʘ ʚʽʪʘʤʽʥ ʉ. ʅʘ ʩʴʦʛʦʜʥʽ ʚʘʞʣʠʚʠʤ ʻ ʧʦʰʫʢ 

ʥʦʚʠʭ ʧʨʠʨʦʜʥʠʭ ʜʞʝʨʝʣ ʘʩʢʦʨʙʽʥʦʚʦʾ ʢʠʩʣʦʪʠ. ɺ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʚ ʨʦʙʦʪʽ 

ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʦʢʨʽʤ ʚʽʜʦʤʠʭ ʜʞʝʨʝʣ ʚʽʪʘʤʽʥʫ ʉ, ʷʢ ʜʞʝʨʝʣʦ ʘʩʢʦʨʙʽʥʦʚʦʾ 

ʢʠʩʣʦʪʠ ʧʣʦʜʠ ʭʝʥʦʤʝʣʝʩʫ (ʘʡʚʠ ʷʧʦʥʩʴʢʦʾ), ʜʠʢʦʛʦ ʘʥʘʣʦʛʘ ʘʡʚʠ ʟʚʠʯʘʡʥʦʾ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ: ʢʽʣʴʢʽʩʥʝ ʚʠʟʥʘʯʝʥʥʷ ʪʘ ʧʦʨʽʚʥʷʥʥʷ ʚʤʽʩʪʫ ʚʽʪʘʤʽʥʫ ʉ 

ʚ ʨʷʜʽ ʧʨʦʜʫʢʪʽʚ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʩʧʦʩʦʙʽʚ ʦʙʨʦʙʢʠ 

ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʟʙʝʨʝʞʝʥʥʷ ʮʴʦʛʦ ʚʽʪʘʤʽʥʫ. 

ɼʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʧʝʨʝʜʙʘʯʘʣʦ ʚʠʨʽʰʝʥʥʷʤ ʥʘʩʪʫʧʥʠʭ 

ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʟʘʜʘʯ: ʚʠʟʥʘʯʠʪʠ ʽ ʧʦʨʽʚʥʷʪʠ ʢʽʣʴʢʽʩʪʴ ʚʽʪʘʤʽʥʫ ʉ ʫ ʟʨʘʟʢʘʭ 

ʥʘʡʙʽʣʴʰ ʚʽʜʦʤʠʭ ʨʦʩʣʠʥʥʠʭ ʜʞʝʨʝʣ ʘʩʢʦʨʙʽʥʦʚʦʾ ʢʠʩʣʦʪʠ: ʢʘʨʪʦʧʣʽ, ʢʘʧʫʩʪʽ, 

ʷʙʣʫʢʘʭ, ʘʧʝʣʴʩʠʥʘʭ, ʣʠʤʦʥʘʭ, ʘ ʪʘʢʦʞ ʜʦʩʣʽʜʠʪʠ ʚʤʽʩʪ ʚʽʪʘʤʽʥʫ ʉ ʚ ʭʝʥʦʤʝʣʝʩʽ; 

ʚʠʟʥʘʯʠʪʠ ʽ ʧʦʨʽʚʥʷʪʠ ʟʜʘʪʥʽʩʪʴ ʜʦ ʟʙʝʨʝʞʝʥʥʷ ʘʩʢʦʨʙʽʥʦʚʦʾ ʢʠʩʣʦʪʠ ʧʨʠ ʨʽʟʥʠʭ 

ʩʧʦʩʦʙʘʭ ʟʙʝʨʽʛʘʥʥʷ (ʥʘ ʧʨʠʢʣʘʜʽ ʭʝʥʦʤʝʣʝʩʫ); ʜʦʩʣʽʜʠʪʠ ʟʜʘʪʥʽʩʪʴ ʜʦ 

ʟʙʝʨʽʛʘʥʥʷ ʚʽʪʘʤʽʥʫ ʉ ʧʨʠ ʜʽʾ ʨʽʟʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʧʨʦʪʷʛʦʤ ʧʝʚʥʦʛʦ ʯʘʩʫ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʦʨʽʚʥʷʥʥʷ ʚʤʽʩʪʫ ʘʩʢʦʨʙʽʥʦʚʦʾ ʢʠʩʣʦʪʠ ʚ ʟʨʘʟʢʘʭ ʢʘʧʫʩʪʠ, 

ʢʘʨʪʦʧʣʽ, ʷʙʣʫʢ, ʘʧʝʣʴʩʠʥʫ, ʣʠʤʦʥʫ ʪʘ ʭʝʥʦʤʝʣʝʩʫ ʚʠʷʚʣʝʥʦ, ʱʦ ʚʤʽʩʪ 

ʘʩʢʦʨʙʽʥʦʚʦʾ ʢʠʩʣʦʪʠ ʚ ʧʣʦʜʘʭ ʭʝʥʦʤʝʣʝʩʫ ʙʫʚ ʫ 2 ʨʘʟʠ ʙʽʣʴʰʠʡ ʥʽʞ ʚ 

ʘʧʝʣʴʩʠʥʘʭ, ʚ 8 ʨʘʟʽʚ ʙʽʣʴʰʠʡ ʥʽʞ ʚ ʣʠʤʦʥʘʭ, ʚ 9 ʨʘʟʽʚ ʙʽʣʴʰʠʡ ʥʽʞ ʚ ʢʘʧʫʩʪʽ, ʚ 

18 ʨʘʟʽʚ ʙʽʣʴʰʠʡ ʥʽʞ ʚ ʢʘʨʪʦʧʣʽ ʽ ʚ 19 ʨʘʟʽʚ ʙʽʣʴʰʠʡ ʥʽʞ ʚ ʷʙʣʫʢʘʭ. 

ɺʠʷʚʣʝʥʦ, ʱʦ ʩʧʦʩʦʙʠ ʟʙʝʨʽʛʘʥʥʷ ʧʨʦʜʫʢʪʽʚ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʟ ʧʣʦʜʽʚ 

ʭʝʥʦʤʝʣʝʩʫ ʥʝ ʩʫʪʪʻʚʦ ʚʧʣʠʥʫʣʠ ʥʘ ʚʤʽʩʪ ʘʩʢʦʨʙʽʥʦʚʦʾ ʢʠʩʣʦʪʠ, ʥʘʚʽʪʴ ʟʘ 

ʚʝʣʠʢʦʛʦ ʩʪʨʦʢʫ ʟʙʝʨʽʛʘʥʥʷ. ʄʝʣʝʥʠʡ ʭʝʥʦʤʝʣʝʩ ʟʘʩʠʧʘʥʠʡ ʥʝʚʝʣʠʢʦʶ 

ʢʽʣʴʢʽʩʪʶ ʮʫʢʨʫ, ʷʢʠʡ ʟʙʝʨʽʛʘʚʩʷ ʚ ʭʦʣʦʜʠʣʴʥʠʢʫ (ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ +6ʉ) 

ʧʨʦʪʷʛʦʤ ʨʦʢʫ ʚʪʨʘʪʠʚ ʚʽʪʘʤʽʥ ʉ ʪʽʣʴʢʠ ʥʘ 23%, ʚʠʩʫʰʝʥʠʡ ʥʘ ʧʦʚʽʪʨʷʥʽʡ 

ʩʫʰʘʨʮʽ ʧʨʠ 40ʉ ʧʨʦʪʷʛʦʤ 12 ʛʦʜ ï ʥʘ 33%. 

ɼʦʩʣʽʜʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʚʤʽʩʪ ʘʩʢʦʨʙʽʥʦʚʦʾ ʢʠʩʣʦʪʠ 

ʧʦʢʘʟʘʣʦ, ʱʦ 15 ʭʚ ʚʧʣʠʚ ʤʘʢʩʠʤʘʣʴʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ 100ʉ ʥʘ ʚʤʽʩʪ 

ʘʩʢʦʨʙʽʥʦʚʦʾ ʢʠʩʣʦʪʠ ʚ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʨʦʜʫʢʪʘʭ ʤʝʥʰ ʨʫʡʥʽʚʥʠʡ ʥʽʞ 30 ʭʚ 

ʧʨʠʙʣʠʟʥʦ ʚ 4 ʨʘʟʠ. ʊʦʙʪʦ ʥʝ ʪʽʣʴʢʠ ʪʝʤʧʝʨʘʪʫʨʘ, ʘ ʽ ʯʘʩ ʚʧʣʠʚʫ ʪʝʤʧʝʨʘʪʫʨʠ 

ʤʘʻ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʚʽʪʘʤʽʥʫ ʉ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʤʦʞʥʘ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʚ ʷʢʦʩʪʽ 

ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʜʞʝʨʝʣʘ ʚʽʪʘʤʽʥʫ ʉ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʡʚʠ ʷʧʦʥʩʴʢʦʾ (ʭʝʥʦʤʝʣʝʩʫ) 

ʷʢ ʫ ʩʚʽʞʦʤʫ ʚʠʛʣʷʜʽ, ʪʘʢ ʽ ʫ ʚʠʛʣʷʜʽ ʚʞʝ ʦʙʨʦʙʣʝʥʠʭ ʧʨʦʜʫʢʪʽʚ. 
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ɺʇʃʀɺ ɹɯʆʊʀʏʅʀʍ ɽʃɯʉʀʊʆʈɯɺ ʅɸ ɯʅɼʋʂʎɯʖ ɿɸʍʀʉʅʀʍ 

ʈɽɸʂʎɯʁ  ʆɿʀʄʆɰ ʇʐɽʅʀʎɯ ʇʈʆʊʀ ɹɯʆʊʀʏʅʆɻʆ ʉʊʈɽʉʋ 

ɾʫʢ ɯ.ɺ., ɼʤʠʪʨʽʻʚ ʆ.ʇ. 

ɯʥʩʪʠʪʫʪ ʢʣʽʪʠʥʥʦʾ ʙʽʦʣʦʛʽʾ ʪʘ ʛʝʥʝʪʠʯʥʦʾ ʽʥʞʝʥʝʨʽʾ ʅɸʅ ʋʢʨʘʾʥʠ , ʋʢʨʘʾʥʘ, 03143, ʤ.ʂʠʾʚ, 

ʚʫʣ. ɿʘʙʦʣʦʪʥʦʛʦ, 148, 

e-mail: iren_zhuk@mail.ru 
ɹʫʨʘ ʣʠʩʪʢʦʚʘ ʽʨʞʘ (ʟʙʫʜʥʠʢ - ʛʨʠʙ Puccinia recondita f. sp. tritici ) ï 

ʧʨʝʜʩʪʘʚʥʠʢ ʦʙʣʽʛʘʪʥʠʭ ʬʽʪʦʧʘʨʘʟʠʪʽʚ ʟ ʚʫʟʴʢʦʶ ʩʧʝʮʽʘʣʽʟʘʮʽʻʶ, ʚ ʋʢʨʘʾʥʽ 

ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʘ ʫ ʃʽʩʦʩʪʝʧʫ ʪʘ ʥʘ ʇʦʣʽʩʩʽ. ʋʨʘʞʝʥʽ ʨʦʩʣʠʥʠ ʥʘ ʣʠʩʪʢʘʭ ʪʘ 

ʧʽʭʚʘʭ ʚʢʨʠʚʘʶʪʴʩʷ ʧʫʩʪʫʣʘʤʠ ʯʝʨʚʦʥʦ-ʙʫʨʦʛʦ ʢʦʣʴʦʨʫ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʥʠʞʝʥʥʷ ʘʩʠʤʽʣʷʮʽʡʥʦʾ ʧʦʚʝʨʭʥʽ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʪʨʘʥʩʧʽʨʘʮʽʾ [1]. ʇʦʨʫʰʝʥʥʷ 

ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ ʨʦʩʣʠʥʠ ʩʧʨʠʯʠʥʷʻ ʥʝʜʦʙʽʨ ʚʨʦʞʘʶ ʜʦ 20% ʚʥʘʩʣʽʜʦʢ 

ʟʘʢʣʘʜʘʥʥʷ ʤʝʥʰʦʾ ʢʽʣʴʢʦʩʪʽ ʟʝʨʥʠʥ ʫ ʢʦʣʦʩʽ, ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʪʘ ʤʘʩʠ ʟʝʨʥʘ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʨʦʟʨʦʙʠʪʠ ʙʽʦʪʝʭʥʦʣʦʛʽʶ ʽʥʜʫʢʫʚʘʥʥʷ ʧʨʠʨʦʜʥʦʾ 

ʩʪʽʡʢʦʩʪʽ ʨʦʩʣʠʥ ʟʘ ʨʘʭʫʥʦʢ ʦʙʨʦʙʢʠ ʙʽʦʪʠʯʥʠʤʠ ʝʣʽʩʠʪʦʨʘʤʠ. ʈʘʥʽʰʝ ʥʘʤʠ 

ʧʦʢʘʟʘʥʦ, ʱʦ ʱʘʚʣʝʚʘ ʢʠʩʣʦʪʘ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʝʣʽʩʠʪʦʨʦʤ ʜʣʷ ʽʥʜʫʢʮʽʾ 

ʩʪʽʡʢʦʩʪʽ ʧʰʝʥʠʮʽ ʜʦ ʫʨʘʞʝʥʥʷ ʬʽʪʦʧʘʪʦʛʝʥʥʠʤʠ ʛʨʠʙʘʤʠ [2].  

ʈʦʩʣʠʥʠ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ ʩʦʨʪʫ ʉʪʦʣʠʯʥʘ ʚʠʨʦʱʫʚʘʣʠ ʚ ʫʤʦʚʘʭ ʧʦʣʴʦʚʠʭ 

ʜʦʩʣʽʜʽʚ ʚ ʂʠʾʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʠʧʦʚʦʾ ʜʣʷ ʟʦʥʠ ʘʛʨʦʪʝʭʥʽʢʠ. ʋ 

ʬʘʟʽ ʚʠʭʦʜʫ ʚ ʪʨʫʙʢʫ ʨʦʩʣʠʥʠ ʦʙʧʨʠʩʢʫʚʘʣʠ 0,1 ʤʄ ʨʦʟʯʠʥʦʤ ʱʘʚʣʝʚʦʾ ʢʠʩʣʦʪʠ 

ʪʘ 0,5 ʤʄ ʨʦʟʯʠʥʦʤ ʜʦʥʦʨʫ ʦʢʩʠʜʫ ʘʟʦʪʫ NO ï ʥʽʪʨʦʧʨʫʩʠʜʫ ʥʘʪʨʽʶ. ʇʦʪʽʤ 

ʨʦʩʣʠʥʠ ʰʪʫʯʥʦ ʽʥʦʢʫʣʶʚʘʣʠ ʩʫʩʧʝʥʟʽʻʶ ʩʧʦʨ P. reconditʘ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʦʙʨʦʙʢʘ ʙʽʦʪʠʯʥʠʤʠ ʝʣʽʩʠʪʦʨʘʤʠ ʩʫʪʪʻʚʦ ʟʤʝʥʰʫʻ ʩʪʫʧʽʥʴ ʫʨʘʞʝʥʥʷ ʪʘ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʽʥʬʝʢʮʽʾ. ʇʦʢʘʟʘʥʦ, ʱʦ ʫ ʧʦʧʝʨʝʜʥʴʦ ʦʙʨʦʙʣʝʥʠʭ ʪʘ 

ʽʥʬʽʢʦʚʘʥʠʭ ʟʙʫʜʥʠʢʦʤ ʙʫʨʦʾ ʽʨʞʽ ʨʦʩʣʠʥ ʟʨʦʩʪʘʻ ʚʤʽʩʪ ʝʥʜʦʛʝʥʥʦʛʦ ʧʝʨʦʢʩʠʜʫ 

ʚʦʜʥʶ ʚʥʘʩʣʽʜʦʢ ʤʝʭʘʥʽʯʥʦʛʦ ʟʤʽʮʥʝʥʥʷ ʢʣʽʪʠʥʥʠʭ ʩʪʽʥʦʢ ʪʘ ʽʥʜʫʢʮʽʾ ʩʠʩʪʝʤʥʦʾ 

ʩʪʽʡʢʦʩʪʽ. ɿʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʧʣʦʱʽ ʧʦʚʝʨʭʥʽ ʧʨʘʧʦʨʮʝʚʦʛʦ ʣʠʩʪʢʘ, 

ʢʽʣʴʢʦʩʪʽ ʟʝʨʝʥ ʢʦʣʦʩʽ ʪʘ ʤʘʩʠ ʪʠʩʷʯʽ ʟʝʨʝʥ ʚʨʦʞʘʡʥʽʩʪʴ ʟʨʦʩʪʘʻ ʥʘ 10-15%.  

ʆʜʝʨʞʘʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ, ʱʦ ʙʽʦʪʠʯʥʽ ʝʣʽʩʠʪʦʨʠ ʟʜʘʪʥʽ ʽʥʜʫʢʫʚʘʪʠ ʩʠʩʪʝʤʥʫ 

ʩʪʽʡʢʽʩʪʴ ʨʦʩʣʠʥ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ ʧʨʦʪʠ ʙʽʦʪʠʯʥʦʛʦ ʩʪʨʝʩʫ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʥʦʚʠʤ 

ʝʬʝʢʪʠʚʥʠʤ ʪʘ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʠʤ ʤʝʪʦʜʦʤ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ. 

1. Bolton M. D., Kolmer J. A., Garvin D. F.  Pathogen profile. Wheat leaf rust caused by Puccinia 

triticina ï Molecular Plant Pathology ï 9(5), 2008 ï P. 563ï575. 

2. Zhuk I.V., Lisova G.M., Dovgal Z.M., Dmitriev A.P. Induction of Triticum aestivum L. tolerance 

to Septoria tritici by oxalic acid ï Modern Phytomorphology - V.6, 2014 - P.105-108. 
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zaychenko.t@ukr.net 
ʆʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʧʨʦʙʣʝʤ ʜʦʚʛʦʪʨʠʚʘʣʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʭʘʨʯʦʚʠʭ 

ʧʨʦʜʫʢʪʽʚ ʻ ʛʨʠʙʢʦʚʘ ʢʦʥʪʘʤʽʥʘʮʽʷ. ɿ ʮʽʻʾ ʧʨʠʯʠʥʠ ʚʪʨʘʯʘʻʪʴʩʷ ʙʣʠʟʴʢʦ 5ï10% 

ʭʘʨʯʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʧʦ ʚʩʴʦʤʫ ʩʚʽʪʫ. ʅʘ ʜʦʜʘʯʫ ʜʦ ʥʝʛʘʪʠʚʥʠʭ ʝʢʦʥʦʤʽʯʥʠʭ 

ʥʘʩʣʽʜʢʽʚ, ʛʨʠʙʢʦʚʝ ʧʩʫʚʘʥʥʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʤʽʢʦʪʦʢʩʠʥʽʚ, ʷʢʽ 

ʩʧʨʘʚʣʷʶʪʴ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʟʜʦʨʦʚôʷ ʣʶʜʝʡ ʽ ʪʚʘʨʠʥ. ʊʦʤʫ ʻ ʘʢʪʫʘʣʴʥʦʶ 

ʨʦʟʨʦʙʢʘ ʤʝʪʦʜʽʚ ʨʦʟʚôʷʟʘʥʥʷ ʜʘʥʦʾ ʧʨʦʙʣʝʤʠ. [1, 2] 

ʋ ʣʽʪʝʨʘʪʫʨʽ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʜʘʥʽ ʱʦʜʦ ʘʥʪʘʛʦʥʽʩʪʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ (ʄʂɹ). ʆʢʨʽʤ ʟʜʘʪʥʦʩʪʽ ʚʠʨʦʙʣʷʪʠ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʽ 

ʨʝʯʦʚʠʥʠ, ʙʫʣʦ ʧʦʤʽʯʝʥʦ ʾʭ ʟʜʘʪʥʽʩʪʴ ʜʦ ʩʠʥʪʝʟʫ ʘʥʪʠʬʫʥʛʘʣʴʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ. 

[1] 

ʉʝʨʝʜ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ ʣʠʰʝ ʜʝʷʢʽ ʚʠʜʠ ʚʦʣʦʜʽʶʪʴ 

ʘʥʪʠʬʫʥʛʘʣʴʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʥʘʧʨʠʢʣʘʜ, Pediococcus pentosaceus, Weissella 

paramessenteroides, Lactobacillus plantarum, Lactobacillus paracollinoides. ɺʦʥʠ 

ʟʜʘʪʥʽ ʧʨʠʛʥʽʯʫʚʘʪʠ ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ ʤʽʮʝʣʽʘʣʴʥʠʭ ʛʨʠʙʽʚ ʨʨ. Penicillium, 

Aspergillus; ʪʘʢʦʞ ʜʝʷʢʠʭ ʜʨʽʞʜʞʽʚ (ʨʨ. Debaryomyces, Zygosaccharomyces, 

Pichia, Saccharomyces, Rhodotorula, Candida). [2] 

ʇʽʩʣʷ ʚʠʜʽʣʝʥʥʷ ʘʥʪʠʬʫʥʛʘʣʴʥʠʭ ʩʧʦʣʫʢ ʟ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʄʂɹ 

(ʥʘʚʝʜʝʥʠʭ ʚʠʱʝ) ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʾʭ ʧʝʨʝʚʽʨʢʫ ʥʘ ʩʪʽʡʢʽʩʪʴ ʱʦʜʦ ʨʽʟʥʠʭ 

ʯʠʥʥʠʢʽʚ. ʆʩʢʽʣʴʢʠ ʘʥʪʠʬʫʥʛʘʣʴʥʘ ʘʢʪʠʚʥʽʩʪʴ ʤʝʪʘʙʦʣʽʪʽʚ ʟʥʘʯʥʦ ʧʦʥʠʞʫʚʘʣʘʩʷ 

ʫ ʧʨʠʩʫʪʥʦʩʪʽ ʧʨʦʪʝʦʣʽʪʠʯʥʠʭ ʬʝʨʤʝʥʪʽʚ (ʪʨʠʧʩʠʥ), ʙʫʣʦ ʟʨʦʙʣʝʥʦ ʚʠʩʥʦʚʦʢ, 

ʱʦ ʜʘʥʽ ʨʝʯʦʚʠʥʠ ʤʘʶʪʴ ʙʽʣʢʦʚʫ ʧʨʠʨʦʜʫ. ʇʨʠ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦʤʫ ʚʠʚʯʝʥʥʽ ʙʫʣʦ 

ʚʠʷʚʣʝʥʦ, ʱʦ ʮʝ ʧʝʨʝʚʘʞʥʦ ʮʠʢʣʽʯʥʽ ʧʝʧʪʠʜʠ. ʇʨʠ ʚʘʨʽʶʚʘʥʥʽ ʪʘʢʠʭ 

ʧʘʨʘʤʝʪʨʽʚ, ʷʢ ʩʢʣʘʜ ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʨʅ, ʪʝʤʧʝʨʘʪʫʨʘ, ʙʫʣʦ ʚʽʜʤʽʯʝʥʦ 

ʜʦʩʪʘʪʥʶ ʩʪʘʙʽʣʴʥʽʩʪʴ ʘʥʪʠʬʫʥʛʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ.  

ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʄʂɹ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʩʚʽʞʠʭ ʬʨʫʢʪʽʚ ʪʘ 

ʦʚʦʯʽʚ, ʘ ʪʘʢʦʞ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʟʘʢʚʘʩʢʠ ʟ L. plantarum ʧʨʠ ʧʨʠʛʦʪʫʚʘʥʥʽ 

ʧʰʝʥʠʯʥʦʛʦ ʭʣʽʙʘ, ʩʧʦʩʪʝʨʽʛʘʣʠ ʧʦʜʦʚʞʝʥʥʷ ʪʝʨʤʽʥʫ ʧʨʠʜʘʪʥʦʩʪʽ ʜʘʥʠʭ 

ʧʨʦʜʫʢʪʽʚ ʚʥʘʩʣʽʜʦʢ ʟʤʝʥʰʝʥʥʷ ʛʨʠʙʢʦʚʦʾ ʢʦʥʪʘʤʽʥʘʮʽʾ. [1, 2, 3] 

ʆʪʞʝ, ʚʠʱʝʥʘʚʝʜʝʥʽ ʧʨʝʜʩʪʘʚʥʠʢʠ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ ʟʘʚʜʷʢʠ ʾʭ 

ʚʣʘʩʪʠʚʦʩʪʷʤ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʾʭ ʫ ʭʘʨʯʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʫ 

ʷʢʦʩʪʽ ʙʽʦʢʦʥʪʨʦʣʶʶʯʠʭ ʘʛʝʥʪʽʚ ʧʨʦʪʠ ʛʨʠʙʢʦʚʦʛʦ ʧʩʫʚʘʥʥʷ ʧʨʦʜʫʢʮʽʾ. 

1. S. Rouse, D. Harnett, A. Vaughan, D. van Sinderen. Lactic acid bacteria with potential to 

eliminate fungal spoilage in foods // Journal of Applied Microbiology. ï 2008. ï V. 104, ˉ 3. ï ʨʨ. 

915-923 

2. S.J. Sathe, N.N. Nawani, P.K. Dhakephalkar, B.P. Kapadnis. Antifungal lactic acid bacteria with 

potential to prolong shelf-life of fresh vegetables // Journal of Applied Microbiology. ï 2007. ï 

V.103, ˉ 6. ï ʨʨ. 2622-2628 

3. R. Coda, A. Cassone, C.G. Rizzello, L. Nionelli, G. Cardinali, M. Gobbetti. Antifungal activity of 

Wickerhamomyces anomalus and Lactobacillus plantarum during sourdough fermentation: 

identification of novel compounds and long-term effect during storage of wheat bread // Applied 
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ʆʇʊʀʄʀɿɸʎʀʗ ʇʈʆʎɽʉʉɸ ʆɹʈɸɿʆɺɸʅʀʗ -ʂɸʈʆʊʀʅɸ ʋ 

BLAKESLEA  TRISPORA ɺ ʋʉʃʆɺʀʗʍ ʇɽʈʀʆɼʀʏɽʉʂʆɻʆ 

ʂʋʃʔʊʀɺʀʈʆɺɸʅʀʗ 

ɿʫʙʘʨʝʚʘ ʀ.ʄ.
1
, ʄʠʪʠʥʘ ʅ.ɹ.

2
, ʂʠʨʠʯʝʥʢʦ ɽ.ʉ.

3 

1
ɼʅʋ çɼʥʝʧʨʦʧʝʪʨʦʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè ʠʤ. ʆʣʝʩʷ ɻʦʥʯʘʨʘ, 

 

2
ɻɺʋɿ Ăʋʢʨʘʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʭʠʤʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪò,  

 
3
ʆʆʆ ʅʇʇ çɺʠʪʘʥè 
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ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ -ʢʘʨʦʪʠʥ ʚ ʫʩʣʦʚʠʷʭ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʦʣʫʯʘʶʪ ʧʝʨʠʦʜʠʯʝʩʢʠʤ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝʤ (+) ʠ (ï) ʬʦʨʤ Blakeslea trispora. 

ʆʜʥʠʤ ʠʟ ʧʫʪʝʡ ʦʧʪʠʤʠʟʘʮʠʠ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʷʚʣʷʝʪʩʷ ʚʥʝʩʝʥʠʝ ʤʘʣʴʪʦʟʳ ʚ 

ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʛʨʠʙʘ. ʄʘʣʴʪʦʟʘ ʚʥʦʩʠʣʘʩʴ ʢʘʢ ʚ 

ʤʘʪʦʯʥʳʝ, ʪʘʢ ʠ ʚ ʬʝʨʤʝʥʪʘʮʠʦʥʥʳʝ ʩʨʝʜʳ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʛʨʠʙʫ ʥʘ ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʘʭ ʝʛʦ ʨʘʟʚʠʪʠʷ ʥʝʦʙʭʦʜʠʤʘ ʛʣʶʢʦʟʘ, ʥʘʭʦʜʷʱʘʷʩʷ 

ʚ ʩʦʩʪʘʚʝ ʟʝʣʝʥʦʡ ʧʘʪʦʢʠ ʚ ʙʦʣʝʝ ʜʦʩʪʫʧʥʦʤ ʜʣʷ ʫʩʚʦʝʥʠʷ ʩʦʩʪʦʷʥʠʠ, ʯʝʤ 

ʤʘʣʴʪʦʟʘ. ʀʩʩʣʝʜʫʝʤʳʡ ʜʠʩʘʭʘʨʠʜ ʪʨʝʙʫʝʪʩʷ ʧʨʦʜʫʮʝʥʪʫ ʥʘ ʙʦʣʝʝ ʧʦʟʜʥʠʭ 

ʩʪʘʜʠʷʭ ʤʝʪʘʙʦʣʠʟʤʘ, ʢʦʛʜʘ ʟʘʚʝʨʰʠʣʠʩʴ ʦʩʥʦʚʥʳʝ ʨʦʩʪʦʚʳʝ ʧʨʦʮʝʩʩʳ, ʠ ʚ 

ʤʠʮʝʣʠʠ ʥʘʯʠʥʘʝʪʩʷ ʩʠʥʪʝʟ ʢʘʨʦʪʠʥʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʚʘʨʠʘʥʪʝ ʂŸʄ ʙʳʣʠ 

ʩʦʟʜʘʥʳ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʜʣʷ ʨʘʟʚʠʪʠʷ ʛʨʠʙʘ ʠ ʢʘʨʦʪʠʥʦʛʝʥʝʟʘ 

(ʘʢʪʠʚʥʦʩʪʴ) ʫʩʣʦʚʠʷ (ʪʘʙʣ.1). 

ʊʘʙʣʠʮʘ 1. ʋʩʨʝʜʥʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦ ʥʘʢʦʧʣʝʥʠʶ ʙʠʦʤʘʩʩʳ ʠ -ʢʘʨʦʪʠʥʘ 

ʛʨʠʙʦʤ Blakeslea trispora ʚ ʢʦʥʪʨʦʣʝ ʠ ʦʧʳʪʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʘʣʴʪʦʟʳ 

ʋʩʣʦʚʠʷ ʧʨʦʚʝʜʝʥʠʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘ 

ɹʠʦʤʘʩʩʘ, ʛ/100 

ʤʣ 
ɸʢʪʠʚʥʦʩʪʴ, ʤʢʛ/100 ʤʣ 

ʂŸʂ 8,1 43500  3900 

ʄŸʄ 10,4 53000  4200 

ʂŸʄ 8,1 96200  9000 

ʇʨʠʤʝʯʘʥʠʝ: ʤʘʪʦʯʥʳʝ ʠ ʬʝʨʤʝʥʪʘʮʠʦʥʥʳʝ ʩʨʝʜʳ ʩʦʜʝʨʞʘʪ: ʟʝʣʝʥʫʶ ʧʘʪʦʢʫ 

(ʢʦʥʪʨʦʣʴ) ʂŸʂ; ʤʘʣʴʪʦʟʫ ʄŸʄ; ʟʝʣʝʥʫʶ ʧʘʪʦʢʫ ʠ ʤʘʣʴʪʦʟʫ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʂŸʄ.  

ʊʘʢ ʢʘʢ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦ ʟʘʤʝʥʝ ʟʝʣʝʥʦʡ ʧʘʪʦʢʠ ʥʘ ʤʘʣʴʪʦʟʫ, ʚ ʢʘʯʝʩʪʚʝ 

ʠʩʪʦʯʥʠʢʘ ʫʛʣʝʨʦʜʥʦʛʦ ʧʠʪʘʥʠʷ, ʠʤʝʣ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ, ʙʳʣʘ 

ʧʨʦʚʝʜʝʥʘ ʦʧʪʠʤʠʟʘʮʠʷ ʩʦʩʪʘʚʘ ʠʩʩʣʝʜʫʝʤʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ. ʀʟʫʯʘʣʠʩʴ 

ʚʘʨʠʘʥʪʳ ʩʨʝʜ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʫʢʫʨʫʟʥʦʛʦ ʵʢʩʪʨʘʢʪʘ ï 2, 4, 6, 8 ʤʘʩ. % ʠ 

ʤʘʣʴʪʦʟʳ ï 1, 3, 5, 7 ʤʘʩ. %. ʇʦ ʜʘʥʥʳʤ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦʩʪʨʦʝʥʘ 

ʨʝʛʨʝʩʩʠʦʥʥʘʷ ʤʦʜʝʣʴ  ɸ= ï 19416,2+9363,29ʍ1+13566,8ʍ2+688,164ʍ1
2
ï

435,987ʍ1ʍ2ï849,291ʍ2
2
, ʢʦʪʦʨʘʷ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʦʙʣʘʩʪʠ 

ʦʧʪʠʤʘʣʴʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʵʢʩʪʨʘʢʪʘ ʠ ʤʘʣʴʪʦʟʳ ʜʘʝʪ ʦʞʠʜʘʝʤʦʝ 

ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ɸ=129432. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʳʡ ʦʧʪʠʤʫʤ ʤʘʣʴʪʦʟʳ ʠ ʵʢʩʪʨʘʢʪʘ ʧʦ ʤʘʢʩʠʤʫʤʫ ʘʢʪʠʚʥʦʩʪʠ 

ʛʨʠʙʘ Blakeslea trispora ʩʣʝʜʫʝʪ ʠʩʢʘʪʴ ʚ ʦʙʣʘʩʪʠ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʡ 

ʵʢʩʪʨʘʢʪʘ (9% ʠ ʙʦʣʝʝ) ʠ ʩʨʝʜʥʠʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʤʘʣʴʪʦʟʳ (4 ï 5%).  
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ʉʋʍɸʈʅɸ ʂʈʀʍʊɸ ʗʂ ʉʋɹʉʊʈɸʊ ɼʃʗ ʂʋʃʔʊʀɺʋɺɸʅʅʗ 

ʃɯʂɸʈʉʔʂʀʍ ɻʈʀɹɯɺ 

ɯʚʘʥʦʚʘ ʊ.ʉ.
1
, ʊʽʪʦʚʘ ʃ.ʆ.

2
, ʄʝʛʘʣʽʥʩʴʢʘ ɻ.ʇ.

3 

1
ɼʝʨʞʘʚʥʘ ʫʩʪʘʥʦʚʘ çɯʥʩʪʠʪʫʪ ʭʘʨʯʦʚʦʾ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʪʘ ʛʝʥʦʤʽʢʠ ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ 

ʥʘʫʢ ʋʢʨʘʾʥʠè, 
2
ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ 

ʽʥʩʪʠʪʫʪè, 
3
ʅʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ʄ.ʇ. ɼʨʘʛʦʤʘʥʦʚʘ 

ivanova_tatiana_wat2@bigmir.net 
 

ʃʽʢʘʨʩʴʢʽ ʛʨʠʙʠ ï ʮʽʥʥʝ ʜʞʝʨʝʣʦ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ. 

ɹʽʦʢʦʥʚʝʨʩʽʷ ʩʫʭʘʨʥʦʾ ʢʨʠʭʪʠ ʣʽʢʘʨʩʴʢʠʤʠ ʛʨʠʙʘʤʠ ʜʦʟʚʦʣʷʻ ʫʪʠʣʽʟʫʚʘʪʠ 

ʚʽʜʭʦʜʠ ʚʠʨʦʙʥʠʮʪʚʘ ʭʣʽʙʘ ʪʘ ʦʪʨʠʤʫʚʘʪʠ ʛʨʠʙʥʫ ʙʽʦʤʘʩʫ, ʷʢʫ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʚʞʠʚʘʥʥʷ ʚ ʾʞʫ ʘʙʦ ʩʪʚʦʨʝʥʥʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʨʦʜʫʢʪʽʚ ʯʠ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʜʦʙʘʚʦʢ. ʄʝʪʦʶ ʜʘʥʦʾ 

ʨʦʙʦʪʠ ʙʫʣʦ ʜʦʩʣʽʜʠʪʠ ʥʘʢʦʧʠʯʝʥʥʷ ʙʽʦʤʘʩʠ 10 ʚʠʜʽʚ ʣʽʢʘʨʩʴʢʠʭ ʛʨʠʙʽʚ ʧʨʠ  

ʢʫʣʴʪʠʚʫʚʘʥʥʽ ʥʘ ʩʫʭʘʨʥʽʡ ʢʨʠʭʪʽ. 

ɺʠʜʠ ʣʽʢʘʨʩʴʢʠʭ ʙʘʟʠʜʽʦʤʽʮʝʪʽʚ ʪʘ ʘʩʢʦʤʽʮʝʪʽʚ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʽʟ ʂʦʣʝʢʮʽʾ 

ʢʫʣʴʪʫʨ ʰʘʧʠʥʢʦʚʠʭ ʛʨʠʙʽʚ ɯʥʩʪʠʪʫʪʫ ʙʦʪʘʥʽʢʠ ʽʤ. ʄ.ɻ. ʍʦʣʦʜʥʦʛʦ ʅɸʅ ʋʢʨʘʾʥʠ: 

Flammulina  velutipes 1878, Ganoderma applanatum 1701, Ganoderma lucidum 1900, 

Grifola frondosa 976, Lentinus edodes 502, Pleurotus ostreatus 551, Schizophyllum 

commune 1768, Trametes versicolor 353, Cordyceps militaris 1862 ʽ Cordyceps sinensis 

1928. ʉʫʭʘʨʥʘ ʢʨʠʭʪʘ ʩʫʤʽʰʽ ʭʣʽʙʽʚ ʙʫʣʘ ʥʘʜʘʥʘ ʇɸʊ çʂʠʾʚʭʣʽʙè, ʤ. ʂʠʾʚ. 

ʉʫʭʘʨʥʫ ʢʨʠʭʪʫ ʟ çʍʣʽʙʘ ʫʢʨʘʾʥʩʴʢʦʛʦ ʩʪʦʣʠʯʥʦʛʦè, çʍʣʽʙʘ ʙʽʣʦʨʫʩʴʢʦʛʦè ʪʘ 

çɹʘʪʦʥʘ ʥʘʨʽʟʥʦʛʦ ʢʠʾʚʩʴʢʦʛʦè ʚʠʨʦʙʥʠʮʪʚʘ ʇɸʊ çʂʠʾʚʭʣʽʙè ʦʪʨʠʤʫʚʘʣʠ 

ʧʦʜʨʽʙʥʝʥʥʷʤ ʪʘ ʚʠʩʫʰʫʚʘʥʥʷʤ ʧʨʠ 60 Áʉ ʚʽʜʧʦʚʽʜʥʠʭ ʚʠʜʽʚ ʭʣʽʙʘ. ʄʽʮʝʣʽʡ ʛʨʠʙʽʚ 

ʚʠʨʦʱʫʚʘʣʠ ʧʦʚʝʨʭʥʝʚʠʤ ʩʧʦʩʦʙʦʤ ʚ ʢʦʣʙʘʭ ʥʘ ʩʪʝʨʠʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʱʦ 

ʤʽʩʪʠʣʦ 25 ʛ ʩʫʭʘʨʥʦʾ ʢʨʠʭʪʠ ʥʘ 1 ʣ ʚʦʜʠ, ʧʨʦʪʷʛʦʤ 14 ʜʽʙ. 

ʅʘ ʚʩʽʭ ʚʠʜʘʭ ʩʫʭʘʨʥʦʾ ʢʨʠʭʪʠ ʜʦʙʨʝ ʨʦʩʣʠ ʜʚʘ ʚʠʜʠ ʨʦʜʫ Ganoderma, 

(ʢʦʥʮʝʥʪʨʘʮʽʷ ʙʽʦʤʘʩʠ ʩʪʘʥʦʚʠʣʘ ʚʽʜ 5,5 ʜʦ 9,1 ʛ/ʣ), ʘ ʥʘʡʛʽʨʰʝ ʨʦʩʣʠ L. edodes ʪʘ 

G. frondosa. ɸʩʢʦʤʽʮʝʪʠ ʨʦʜʫ Cordyceps ʥʘʢʦʧʠʯʫʚʘʣʠ ʙʽʦʤʘʩʫ ʚʽʜ 3,5 ʜʦ 5,3 ʛ/ʣ.    

P. ostreatus ʢʨʘʱʝ ʨʽʩ ʥʘ ʩʫʭʘʨʥʽʡ ʢʨʠʭʪʽ ʟ çʍʣʽʙʘ ʫʢʨʘʾʥʩʴʢʦʛʦ ʩʪʦʣʠʯʥʦʛʦè ʪʘ 

çʍʣʽʙʘ ʙʽʣʦʨʫʩʴʢʦʛʦè (5,9 ʪʘ 6,2 ʛ/ʣ ʚʽʜʧʦʚʽʜʥʦ), ʥʽʞ ʥʘ ʩʫʭʘʨʥʽʡ ʢʨʠʭʪʽ ʩʫʤʽʰʽ 

ʭʣʽʙʽʚ ʪʘ ʩʫʭʘʨʥʽʡ ʢʨʠʭʪʽ çɹʘʪʦʥʘ ʥʘʨʽʟʥʦʛʦ ʢʠʾʚʩʴʢʦʛʦè (3,9 ʪʘ 4,3 ʛ/ʣ ʚʽʜʧʦʚʽʜʥʦ), 

ʘ T. versicolor ʥʘʢʦʧʠʯʫʚʘʚ ʙʽʣʴʰʝ ʙʽʦʤʘʩʠ ʥʘ ʩʫʭʘʨʥʽʡ ʢʨʠʭʪʽ ʩʫʤʽʰʽ ʭʣʽʙʽʚ ʪʘ 

çʍʣʽʙʘ ʫʢʨʘʾʥʩʴʢʦʛʦ ʩʪʦʣʠʯʥʦʛʦè (6,5 ʪʘ 5,2 ʛ/ʣ ʚʽʜʧʦʚʽʜʥʦ), ʥʽʞ ʥʘ ʩʫʭʘʨʥʽʡ 

ʢʨʠʭʪʽ çʍʣʽʙʘ ʙʽʣʦʨʫʩʴʢʦʛʦè ʪʘ çɹʘʪʦʥʘ ʥʘʨʽʟʥʦʛʦ ʢʠʾʚʩʴʢʦʛʦè (3,8 ʪʘ 3,1 ʛ/ʣ 

ʚʽʜʧʦʚʽʜʥʦ). ʎʽʢʘʚʦ, ʱʦ S. commune ʪʘ F. velutipes ʜʦʙʨʝ ʨʦʩʣʠ ʥʘ ʩʫʭʘʨʥʽʡ ʢʨʠʭʪʽ 

ʩʫʤʽʰʽ ʭʣʽʙʽʚ (8,9 ʪʘ 6,4 ʛ/ʣ ʚʽʜʧʦʚʽʜʥʦ), ʘʣʝ ʟʥʘʯʥʦ ʛʽʨʰʝ ï ʥʘ ʩʫʭʘʨʥʠʭ ʢʨʠʭʪʘʭ 

ʦʢʨʝʤʠʭ ʭʣʽʙʽʚ (ʚʽʜ 2,6 ʜʦ 3,9 ʛ/ʣ). ɿʘʛʘʣʦʤ, ʥʘ ʩʫʭʘʨʥʽʡ ʢʨʠʭʪʽ ʩʫʤʽʰʽ ʭʣʽʙʽʚ 6 

ʚʠʜʽʚ ʣʽʢʘʨʩʴʢʠʭ ʛʨʠʙʽʚ ʥʘʢʦʧʠʯʫʚʘʣʠ ʙʽʦʤʘʩʫ ʙʽʣʴʰʝ 5 ʛ/ʣ, ʥʘ ʩʫʭʘʨʥʽʡ ʢʨʠʭʪʽ 

çʍʣʽʙʘ  ʙʽʣʦʨʫʩʴʢʦʛʦè ï 5 ʚʠʜʽʚ, çʍʣʽʙʘ ʫʢʨʘʾʥʩʴʢʦʛʦ ʩʪʦʣʠʯʥʦʛʦè ï 4, ʘ çɹʘʪʦʥʘ 

ʥʘʨʽʟʥʦʛʦ ʢʠʾʚʩʴʢʦʛʦè ï ʣʠʰʝ 2 ʚʠʜʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʩʠʥʪʝʟ ʙʽʦʤʘʩʠ ʣʽʢʘʨʩʴʢʠʭ 

ʛʨʠʙʽʚ ʥʘ ʩʫʭʘʨʥʽʡ ʢʨʠʭʪʽ ʟʘʣʝʞʘʚ ʚʽʜ ʚʠʜʫ ʛʨʠʙʘ ʪʘ ʨʽʟʥʦʚʠʜʫ ʩʫʭʘʨʥʦʾ ʢʨʠʭʪʠ, 

ʘʣʝ ʩʫʭʘʨʥʘ ʢʨʠʭʪʘ ʩʫʤʽʰʽ ʭʣʽʙʽʚ ʥʘʡʙʽʣʴʰʝ, ʘ ʩʫʭʘʨʥʘ ʢʨʠʭʪʘ çɹʘʪʦʥʘ ʥʘʨʽʟʥʦʛʦ 

ʢʠʾʚʩʴʢʦʛʦè ʥʘʡʤʝʥʰʝ ʩʧʨʠʷʣʠ ʥʘʢʦʧʠʯʝʥʥʶ ʙʽʦʤʘʩʠ. 
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ɹɸɿʀɼɯɸʃʔʅʆɻʆ ɻʈʀɹɸ GRIFOLA  FRONDOSA 

ɯʚʘʥʫʭʘ ʆ.ʄ., ʃʽʥʦʚʠʮʴʢʘ ɺ.ʄ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè, 

ʌʘʢʫʣʴʪʝʪ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʽ ʙʽʦʪʝʭʥʽʢʠ 

lena_ivanuha@mail.ru 
ʆʜʥʠʤ ʟ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʣʽʢʫʚʘʥʥʷ ʦʥʢʦʣʦʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʻ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʣʽʢʫʚʘʣʴʥʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʥʘ ʦʩʥʦʚʽ ʚʠʱʠʭ 

ʙʘʟʠʜʽʘʣʴʥʠʭ ʜʝʨʝʚʦʨʫʡʥʫʶʯʠʭ ʛʨʠʙʽʚ, ʯʠ ʥʝ ʥʘʡʚʽʜʦʤʽʰʠʤ ʟ ʷʢʠʭ ʻ Grifola 

frondosa. ʃʽʢʫʚʘʣʴʥʘ ʜʽʷ ʜʘʥʦʛʦ ʛʨʠʙʘ ʚ ʦʩʥʦʚʥʦʤʫ ʦʙʫʤʦʚʣʝʥʘ ʚʠʩʦʢʠʤ 

ʚʤʽʩʪʦʤ ʚ ʙʘʟʠʜʽʦʤʘʭ ʝʥʜʦʧʦʣʽʩʘʭʘʨʠʜʽʚ    ɓ-1,6-ʛʣʶʢʘʥʽʚ. ʎʽ ʨʝʯʦʚʠʥʠ 

ʽʥʛʽʙʫʶʪʴ ʨʽʩʪ ʽ ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʚʠʥʠʢʥʝʥʥʶ ʙʘʛʘʪʴʦʭ ʟʣʦʷʢʽʩʥʠʭ ʧʫʭʣʠʥ, 

ʤʘʶʪʴ ʧʨʦʪʠʚʽʨʫʩʥʫ ʘʢʪʠʚʥʽʩʪʴ, ʩʪʠʤʫʣʶʶʪʴ ʊ-ʣʽʤʬʦʮʠʪʠ ʽ ʉD4-ʢʣʽʪʠʥʠ. 

ʆʩʪʘʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʧʝʨʝʚʘʞʘʶʯʫ ʘʢʪʠʚʥʽʩʪʴ ʚʠʷʚʣʷʻ ʧʦʣʽʩʘʨʠʜ 

ï ʛʨʠʬʦʣʘʥ, ʷʢʠʡ ʘʢʪʠʚʫʻ ʽʤʫʥʦʢʦʤʧʝʪʝʥʪʥʽ ʢʣʽʪʠʥʠ (ʤʘʢʨʦʬʘʛʠ, ʮʠʪʦʪʦʢʩʠʯʥʽ 

ʊ-ʣʽʤʬʦʮʠʪʠ, ʥʘʪʫʨʘʣʴʥʽ ʢʣʽʪʠʥʠ-ʢʽʣʝʨʠ ʪʦʱʦ), ʱʦ ʧʨʠʛʥʽʯʫʶʪʴ ʧʫʭʣʠʥʥʽ 

ʢʣʽʪʠʥʠ, ʪʘ ʟʙʽʣʴʰʫʻ ʧʨʦʜʫʢʮʽʶ ʣʽʤʬʦʢʽʥʽʚ. ʊʘʢʦʞ ʮʝʡ ʧʦʣʽʩʘʭʘʨʠʜ ʩʪʠʤʫʣʶʻ 

ʤʘʢʨʦʬʘʛʠ ʜʦ ʚʠʜʽʣʝʥʥʷ ʬʘʢʪʦʨʫ ʥʝʢʨʦʟʫ ʧʫʭʣʠʥʠ ʽ ʤʘʻ ʟʜʘʪʥʽʩʪʴ ʚʠʢʣʠʢʘʪʠ 

ʘʧʦʧʪʦʟ ʨʘʢʦʚʠʭ ʢʣʽʪʠʥ. ʅʘʡʝʬʝʢʪʠʚʥʽʰʠʡ ʛʨʠʬʦʣʘʥ ʧʨʠ ʣʽʢʫʚʘʥʥʽ 

ʛʦʨʤʦʥʦʟʘʣʝʞʥʠʭ ʧʫʭʣʠʥ. ʉʠʩʪʝʤʘʪʠʯʥʝ ʚʞʠʚʘʥʥʷ ʝʢʩʪʨʘʢʪʫ ʟ ʧʣʦʜʦʚʠʭ ʪʽʣ 

Grifola frondosa ʟʜʦʨʦʚʠʤʠ ʣʶʜʴʤʠ ʟʤʽʮʥʶʻ ʾʭʥʶ ʽʤʫʥʥʫ ʩʠʩʪʝʤʫ ʽ ʟʥʘʯʥʦ 

ʩʢʦʨʦʯʫʻ ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ʦʥʢʦʟʘʭʚʦʨʶʚʘʥʥʴ. Grifola frondosa ʥʝ ʪʽʣʴʢʠ 

ʟʘʭʠʱʘʻ ʟʜʦʨʦʚʽ ʢʣʽʪʠʥʠ, ʘ ʡ ʟʘʧʦʙʽʛʘʻ ʤʝʪʘʩʪʘʟʫʚʘʥʥʶ, ʫʧʦʚʽʣʴʥʶʻ ʘʙʦ ʚʟʘʛʘʣʽ 

ʟʫʧʠʥʷʻ ʨʽʩʪ ʧʫʭʣʠʥ, ʟʤʝʥʰʫʻ ʧʦʙʽʯʥʽ ʝʬʝʢʪʠ ʭʽʤʽʦʪʝʨʘʧʽʾ. ʊʘʢʦʞ ʮʝʡ 

ʙʘʟʠʜʽʘʣʴʥʠʡ ʛʨʠʙ ʧʨʦʷʚʣʷʻ ʘʢʪʠʚʥʽʩʪʴ ʚ ʪʝʨʘʧʽʾ ʜʦʙʨʦʷʢʽʩʥʠʭ ʥʦʚʦʫʪʚʦʨʝʥʴ: 

ʧʦʣʽʧʽʚ, ʘʜʝʥʦʤ, ʬʽʙʨʦʘʜʝʥʦʤ, ʧʘʧʽʣʦʤ, ʤʽʦʤ, ʬʽʙʨʦʤʽʦʤ, ʤʘʩʪʦʧʘʪʽʡ, ʢʠʩʪ ʙʫʜʴ-

ʷʢʦʾ ʣʦʢʘʣʽʟʘʮʽʾ. 

ʊʦʤʫ ʤʝʪʦʶ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʦʪʨʠʤʘʥʥʷ ʙʽʦʤʘʩʠ Grifola frondosa 

ʛʣʠʙʠʥʥʠʤ ʢʫʣʴʪʠʚʫʚʘʥʥʷʤ. ɺ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʩʪʘʥʜʘʨʪʥʽ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʽ, ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽ, ʤʽʢʦʣʦʛʽʯʥʽ ʽ ʙʽʦʭʽʤʽʯʥʽ ʤʝʪʦʜʠ. ʆʙôʻʢʪʦʤ 

ʜʦʩʣʽʜʞʝʥʴ ʙʫʚ ʰʪʘʤ 1791 Grifola frondosa. ʂʫʣʴʪʠʚʫʚʘʥʥʷ ʟʜʽʡʩʥʶʚʘʣʠ ʥʘ 

ʩʠʥʪʝʪʠʯʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ [ɹʫʭʘʣʦ ɸ.ʉ., 1988] ʟ ʜʦʜʘʚʘʥʥʷʤ 1% ʢʫʢʫʨʫʜʟʷʥʦʛʦ 

ʝʢʩʪʨʘʢʪʫ ʪʘ 50 ʛ/ʣ ʛʣʶʢʦʟʠ. ɹʽʦʤʘʩʫ ʚʽʜʦʢʨʝʤʣʶʚʘʣʠ ʯʝʨʝʟ ʢʘʧʨʦʥʦʚʠʡ ʬʽʣʴʪʨ. 

ʂʽʣʴʢʽʩʪʴ ʙʽʦʤʘʩʠ ʚʠʟʥʘʯʘʣʠ ʚʘʛʦʚʠʤ ʤʝʪʦʜʦʤ ʟ ʚʠʩʫʰʫʚʘʥʥʷʤ ʜʦ ʧʦʩʪʽʡʥʦʾ 

ʤʘʩʠ ʧʨʠ +105Áʉ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʟ 1 ʣ ʢʫʣʴʪʫʨʘʣʴʥʦʾ ʨʽʜʠʥʠ ʙʫʣʦ 

ʦʪʨʠʤʘʥʦ 7,25 ʛ ʙʽʦʤʘʩʠ. ʅʘʩʪʫʧʥʠʤʠ ʝʪʘʧʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʧʣʘʥʫʻʪʴʩʷ ʧʽʜʙʽʨ 

ʦʧʪʠʤʘʣʴʥʠʭ ʩʧʦʩʦʙʽʚ ʦʯʠʱʝʥʥʷ ʙʽʦʤʘʩʠ ʟ ʤʝʪʦʶ ʚʠʜʽʣʝʥʥʷ ʛʨʠʬʦʣʘʥʫ ʪʘ 

ʜʦʩʣʽʜʞʝʥʥʷ ʡʦʛʦ ʙʽʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʩʪʦʩʫʚʘʥʥʷ Grifola frondosa ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʛʨʠʬʦʣʘʥʫ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʢʦʤ ʚ ʩʬʝʨʽ ʨʦʟʨʦʙʢʠ 

ʙʽʦʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʪʠʧʫʭʣʠʥʥʠʭ ʪʘ ʽʤʫʥʦʤʦʜʫʣʶʶʯʠʭ ʣʽʢʫʚʘʣʴʥʦ-

ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ. 
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ʇʈʆʊʀɺɯʈʋʉʅɸ ɼɯʗ ɽʂʉʊʈɸʂʊɯɺ ɿ çɹʆʈʆɼɸʊʀʍè ʂʆʈɽʅɯɺ 

ʈʆʉʃʀʅ, ʑʆ ʄɸʖʊʔ ɻɽʅ ɯʅʊɽʈʌɽʈʆʅʋ-Ŭ2B ʃʖɼʀʅʀ 

ɯʩʘʻʚʘ ɭ.ɺ.
1
, ʃʽʩʥʷʢ ɸ.ɸ.

2
, ʊʨʦʭʠʤʝʥʢʦ ʆ.ʇ.

3
, ʇʦʪʨʦʭʦʚ ɸ.ʆ.4, ɼʨʦʙʦʪ ʂ.ʆ.4, 

ʄʘʪʚʻʻʚʘ ʅ.ɸ.4 

1
 ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè,

 

2
ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ,

 

3
ʅʘʮʽʦʥʘʣʴʥʘ ʤʝʜʠʯʥʘ ʘʢʘʜʝʤʽʷ ʧʽʩʣʷʜʠʧʣʦʤʥʦʾ ʦʩʚʽʪʠ ʽʤʝʥʽ ʇ.ʃ. ʐʫʧʠʢʘ,

 

4
ɯʥʩʪʠʪʫʪ ʢʣʽʪʠʥʥʦʾ ʙʽʦʣʦʛʽʾ ʪʘ ʛʝʥʝʪʠʯʥʦʾ ʽʥʞʝʥʝʨʽʾ ʅɸʅ ʋʢʨʘʾʥʠ 

isaeva7@ukr.net 

ɯʥʪʝʨʬʝʨʦʥʠ (ɯʌʅ) ʻ ʩʫʯʘʩʥʠʤʠ ʝʬʝʢʪʠʚʥʠʤʠ ʟʘʩʦʙʘʤʠ ʪʝʨʘʧʽʾ ʽ ʧʨʦʬʽʣʘʢʪʠʢʠ 

ʚʽʨʫʩʥʠʭ ʽʥʬʝʢʮʽʡ ʣʶʜʠʥʠ ʽ ʤʘʶʪʴ ʚʠʜʦʚʫ ʩʧʝʮʠʬʽʯʥʽʩʪʴ. ɿʘ ʩʧʦʩʦʙʘʤʠ ʦʜʝʨʞʘʥʥʷ 

ʚʦʥʠ ʜʽʣʷʪʴʩʷ ʥʘ ʧʨʠʨʦʜʥʽ, ʷʢʽ, ʷʢ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʜʫʢʪ, ʦʜʝʨʞʫʶʪʴ ʧʨʠ ʚʽʨʫʩʥʽʡ 

ʩʪʠʤʫʣʷʮʽʾ ʣʝʡʢʦʮʠʪʽʚ ʣʶʜʠʥʠ, ʽ ʨʝʢʦʤʙʽʥʘʥʪʥʽ, ʷʢʽ ʧʨʦʜʫʢʫʶʪʴʩʷ ʪʨʘʥʩʛʝʥʥʠʤʠ 

ʙʘʢʪʝʨʽʷʤʠ ʟ ʚʙʫʜʦʚʘʥʠʤ ʛʝʥʦʤ ɯʌʅʫ ʣʶʜʠʥʠ. ʇʨʦʜʫʮʝʥʪʘʤʠ ʨʝʢʦʤʙʽʥʘʥʪʥʦʛʦ 

ʽʥʪʝʨʬʝʨʦʥʫ ʤʦʞʫʪʴ ʙʫʪʠ ʽ ʪʨʘʥʩʛʝʥʥʽ ʜʨʽʞʜʞʽ, ʢʣʽʪʠʥʠ ʩʩʘʚʮʽʚ ʪʘ ʢʦʤʘʭ, ʚʠʱʽ 

ʨʦʩʣʠʥʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʦʩʪʘʥʥʽʭ ʟʘʙʝʟʧʝʯʫʻ ʥʠʟʴʢʫ ʩʦʙʽʚʘʨʪʽʩʪʴ ʚʠʨʦʱʫʚʘʥʥʷ, 

ʰʚʠʜʢʝ ʥʘʢʦʧʠʯʝʥʥʷ ʮʽʣʴʦʚʦʛʦ ʧʨʦʜʫʢʪʫ, ʥʠʟʴʢʠʡ ʨʠʟʠʢ ʢʦʥʪʘʤʽʥʘʮʽʾ ʚʽʨʫʩʘʤʠ 

ʪʚʘʨʠʥ ʽ ʣʶʜʠʥʠ, ʧʨʦʩʪʽʰʽ ʤʝʪʦʜʠ ʦʯʠʱʝʥʥʷ ʮʽʣʴʦʚʦʛʦ ʧʨʦʜʫʢʪʫ.  

ʄʝʪʘ ʨʦʙʦʪʠ - ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʪʠʚʽʨʫʩʥʦʾ ʜʽʾ ʝʢʩʪʨʘʢʪʽʚ, ʦʜʝʨʞʘʥʠʭ ʽʟ 

ʪʨʘʥʩʛʝʥʥʠʭ ʢʦʨʝʥʽʚ ʨʦʩʣʠʥ ʨʽʟʥʠʭ ʚʠʜʽʚ.  

ʆʙôʻʢʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʝʢʩʪʨʘʢʪʠ ʟ ʪʨʘʥʩʛʝʥʥʠʭ ʢʦʨʝʥʽʚ (ʊʂ) ʘʣʪʝʶ, 

ʪʶʪʶʥʫ, ʧʦʣʠʥʫ, ʩʘʣʘʪʫ, ʧʽʨʝʪʨʫʤʫ, ʮʠʢʦʨʽʶ, ʯʝʨʝʜʠ, ʦʪʨʠʤʘʥʠʭ ʤʝʪʦʜʦʤ 

ʘʛʨʦʙʘʢʪʝʨʽʘʣʴʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʟ ʧʝʨʝʥʝʩʝʥʥʷʤ ʛʝʥʘ IFN-Ŭ2b ʣʶʜʠʥʠ 

(ʧʣʘʟʤʽʜʠ ʨʉɺ161, ʨʉɺ124). ɺʠʟʥʘʯʝʥʥʷ ʧʨʦʪʠʚʽʨʫʩʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʝʢʩʪʨʘʢʪʽʚ 

ʊʂ ʫ ʧʦʧʝʨʝʜʥʴʦ ʚʠʟʥʘʯʝʥʠʭ ʥʝʪʦʢʩʠʯʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʧʨʦʚʦʜʠʣʦʩʴ ʚ 

ʧʝʨʝʱʝʧʣʶʚʘʣʴʥʠʭ ʢʫʣʴʪʫʨʘʭ ʪʨʘʥʩʬʦʨʤʦʚʘʥʠʭ ʢʣʽʪʠʥ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ 

ʣʶʜʠʥʠ (L-41) ʪʘ ʪʝʩʪʠʢʫʣ ʧʦʨʦʩʷʪ (ʇʊʇ). ʗʢ ʪʝʩʪ-ʚʽʨʫʩ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʚʽʨʫʩ 

ʚʝʟʠʢʫʣʷʨʥʦʛʦ ʩʪʦʤʘʪʠʪʫ ɺɺʉ ʰʪʘʤ ɯʥʜʽʘʥʘ. ʇʨʦʪʠʚʽʨʫʩʥʫ ʘʢʪʠʚʥʽʩʪʴ 

ʚʠʟʥʘʯʘʣʠ ʤʽʢʨʦʤʝʪʦʜʦʤ ʟʘ ʟʥʠʞʝʥʥʷʤ ʮʠʪʦʧʘʪʠʯʥʦʾ ʜʽʾ ʪʝʩʪ-ʚʽʨʫʩʫ ʫ 

ʢʫʣʴʪʫʨʘʭ ʢʣʽʪʠʥ ʽ ʚʠʨʘʞʘʣʠ ʫ ʤʽʞʥʘʨʦʜʥʠʭ ʦʜʠʥʠʮʷʭ (ʄʆ).  

ʈʝʟʫʣʴʪʘʪʠ. ʅʘʡʙʽʣʴʰʫ ʧʨʦʪʠʚʽʨʫʩʥʫ ʘʢʪʠʚʥʽʩʪʴ, 6289 ʄʆ/ʛ ʤʘʩʠ, ʤʘʚ 

ʝʢʩʪʨʘʢʪ ʟ çʙʦʨʦʜʘʪʠʭè ʢʦʨʝʥʽʚ ʧʦʣʠʥʫ ʚ ʢʫʣʴʪʫʨʽ ʢʣʽʪʠʥ ʇʊʇ, ʧʨʦʪʝ ʚ ʢʣʽʪʠʥʘʭ L-41 

ʡʦʛʦ ʘʢʪʠʚʥʽʩʪʴ ʥʝ ʚʠʷʚʣʷʣʘʩʴ. ʋ ʝʢʩʪʨʘʢʪʘʭ ʨʝʰʪʠ ʊʂ ʚ ʢʫʣʴʪʫʨʽ ʢʣʽʪʠʥ ʇʊʇ 

ʧʨʦʪʠʚʽʨʫʩʥʘ ʘʢʪʠʚʥʽʩʪʴ ʙʫʣʘ ʚ ʤʝʞʘʭ  884-3548 ʄʆ/ʛ ʤʘʩʠ, ʘ ʚ ʢʫʣʴʪʫʨʽ L-41 

ʟʘʟʥʘʯʝʥʽ ʟʨʘʟʢʠ ʚʠʷʚʣʷʣʠ ʟʥʘʯʥʦ ʥʠʞʯʫ ʘʢʪʠʚʥʽʩʪʴ - 315-523 ʄʆ/ʛ ʤʘʩʠ. 

ʉʪʘʥʜʘʨʪʥʠʡ ʟʨʘʟʦʢ ʨʝʢʦʤʙʽʥʘʥʪʥʦʛʦ IFN-Ŭ2b ʣʶʜʠʥʠ ʧʨʦʷʚʣʷʚ ʦʜʥʘʢʦʚʦ ʚʠʩʦʢʫ 

ʧʨʦʪʠʚʽʨʫʩʥʫ ʘʢʪʠʚʥʽʩʪʴ ʚ ʦʙʦʭ ʢʣʽʪʠʥʥʠʭ ʢʫʣʴʪʫʨʘʭ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʯʫʪʣʠʚʽʩʪʴ ʜʦ 

ʽʥʪʝʨʬʝʨʦʥʽʚ ʨʝʮʝʧʪʦʨʽʚ ʢʣʽʪʠʥ ʦʙʦʭ ʢʫʣʴʪʫʨ.  

ɺʠʩʥʦʚʢʠ. ɺʠʷʚʣʝʥʦ ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʪʠʚʽʨʫʩʥʦʾ ʜʽʾ ʝʢʩʪʨʘʢʪʽʚ ʟ 

çʙʦʨʦʜʘʪʠʭè ʢʦʨʝʥʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʠʭ ʪʝʩʪ-ʢʣʽʪʠʥ (ʇʊʇ ʯʠ L-41), ʘ ʪʘʢʦʞ 

ʚʽʜʤʽʥʥʦʩʪʽ ʫ ʧʨʦʪʠʚʽʨʫʩʥʽʡ ʘʢʪʠʚʥʦʩʪʽ ʝʢʩʪʨʘʢʪʽʚ ʟ ʢʦʨʝʥʽʚ ʨʦʩʣʠʥ ʨʽʟʥʠʭ ʚʠʜʽʚ. 

ɺʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʚôʷʟʘʥʽ ʽʟ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʬʦʨʤʫʚʘʥʥʷ ʯʝʪʚʝʨʪʠʥʥʦʾ ʩʪʨʫʢʪʫʨʠ 

ʤʦʣʝʢʫʣʠ ʽʥʪʝʨʬʝʨʦʥʫ ʧʨʠ ʩʠʥʪʝʟʫʚʘʥʥʽ ʡʦʛʦ ʚ ʨʦʩʣʠʥʥʽʡ ʩʠʩʪʝʤʽ ʫ ʢʣʽʪʠʥʘʭ 

ʪʨʘʥʩʛʝʥʥʠʭ ʢʦʨʝʥʽʚ.  
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ʅʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʦʶ ʛʨʫʧʦʶ ʧʨʠʨʦʜʥʠʭ ʧʽʛʤʝʥʪʽʚ ʷʚʣʷʶʪʴʩʷ 

ʢʘʨʦʪʠʥʦʾʜʠ. ɺ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʩʠʥʪʝʟʽ ʢʘʨʦʪʠʥʦʾʜʽʚ ʥʘʡʯʘʩʪʽʰʝ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʤʽʢʨʦʩʢʦʧʽʯʥʽ ʛʨʠʙʠ ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʢʘʨʦʪʠʥʦʛʝʥʝʟʫ. 

ʂʘʨʦʪʠʥʦʾʜʠ ʥʘʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʭʘʨʯʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʷʢ ʙʘʨʚʥʠʢʠ 

ʧʨʦʜʫʢʪʽʚ ʪʘ ʚʽʪʘʤʽʥʥʽ ʜʦʙʘʚʢʠ. ʇʨʦʪʠʧʫʭʣʠʥʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʟʜʘʪʥʽʩʪʴ ʜʦ 

ʙʣʦʢʫʚʘʥʥʷ ʨʝʘʢʮʽʡ ʚʽʣʴʥʦ-ʨʘʜʠʢʘʣʴʥʦʛʦ ʦʢʠʩʣʝʥʥʷ, ʟʥʷʪʪʷ ʩʠʤʧʪʦʤʽʚ 

ʧʦʨʫʰʝʥʥʷ ʪʨʘʚʣʝʥʥʷ, ʤʦʞʣʠʚʽʩʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʧʝʨʝʙʽʛ ʟʘʭʚʦʨʶʚʘʥʴ ʰʢʽʨʠ ʡ 

ʫʩʫʥʝʥʥʷ ʙʦʣʴʦʚʠʭ ʩʠʥʜʨʦʤʽʚ ʨʦʙʣʷʪʴ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʢʘʨʦʪʠʥʦʾʜʽʚ ʫ ʬʘʨʤʘʮʝʚʪʠʯʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʇʝʨʝʰʢʦʜʦʶ ʜʦ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ 

ʧʨʦʜʫʢʪʽʚ ʥʘ ʦʩʥʦʚʽ ʢʘʨʦʪʠʥʦʾʜʽʚ ʻ ʟʤʽʥʘ ʬʽʟʠʯʥʠʭ ʽ ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʧʽʛʤʝʥʪʽʚ, ʚʥʘʩʣʽʜʦʢ ʦʢʠʩʣʶʚʘʣʴʥʦʾ ʜʽʾ ʩʚʽʪʣʘ, ʪʝʧʣʘ ʡ ʢʠʩʥʶ. ʉʪʘʙʽʣʽʟʘʮʽʷ 

ʢʘʨʦʪʠʥʫ ʽ ʡʦʛʦ ʥʦʩʽʾʚ ʜʘʻ ʟʤʦʛʫ ʚʠʛʦʪʦʚʣʷʪʠ ʢʘʨʦʪʠʥʚʤʽʩʥʽ ʨʝʯʦʚʠʥʠ ʟ 

ʪʨʠʚʘʣʠʤ ʪʝʨʤʽʥʦʤ ʟʙʝʨʽʛʘʥʥʷ. 

ɿʙʽʣʴʰʝʥʥʶ ʪʝʨʤʽʥʫ ʟʙʝʨʝʞʝʥʥʷ ʧʽʛʤʝʥʪʽʚ ʙʝʟ ʚʪʨʘʪʠ ʙʽʦʣʦʛʽʯʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʩʧʨʠʷʶʪʴ ʧʨʠʨʦʜʥʽ ʘʥʪʠʦʢʩʠʜʘʥʪʠ, ʪʘʢʽ ʷʢ ʢʘʨʥʦʟʠʥ, 2-ʤʝʪʽʣ-1,4-

ʥʘʬʪʦʭʽʥʦʥ, ɓ-ʘʣʘʥʽʥ-L-ʛʽʩʪʠʜʠʥ, Ŭ-ʪʦʢʦʬʝʨʦʣ. ɰʭ ʚʚʝʜʝʥʥʷ ʨʘʟʦʤ ʟ 

ʩʠʥʪʝʪʠʯʥʠʤʠ ʘʥʪʠʦʢʩʠʜʘʥʪʘʤʠ ʬʝʥʦʣʴʥʦʾ ʧʨʠʨʦʜʠ ʧʝʨʝʰʢʦʜʞʘʻ ʦʢʠʩʣʝʥʥʶ  

ʢʘʨʦʪʠʥʫ ʽ ʡʦʛʦ ʞʠʨʦʚʠʭ ʦʩʥʦʚ - ʨʦʩʣʠʥʥʠʭ ʦʣʽʡ, ʪʚʝʨʜʠʭ ʞʠʨʽʚ ʪʘ ʾʭ ʩʧʦʣʫʢ. 

ʄʝʭʘʥʽʟʤ ʩʪʘʙʽʣʽʟʘʮʽʾ ʧʦʣʷʛʘʻ ʚ ʽʥʛʽʙʫʚʘʥʥʽ ʣʘʥʮʶʛʦʚʠʭ ʚʽʣʴʥʦ-ʨʘʜʠʢʘʣʴʥʠʭ 

ʨʝʘʢʮʽʡ ʦʢʠʩʣʝʥʥʷ ʰʣʷʭʦʤ ʚʽʜʱʝʧʣʝʥʥʷ ʣʘʥʮʶʛʽʚ ʚ ʨʝʘʢʮʽʾ ʟ ʧʝʨʦʢʩʠʜʥʠʤʠ 

ʨʘʜʠʢʘʣʘʤʠ. ʇʨʦʮʝʩ ʩʠʥʝʨʛʽʯʥʦʾ ʚʟʘʻʤʦʜʽʾ 2 ʛʨʫʧ ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ ʥʝ ʻ ʜʦ ʢʽʥʮʷ 

ʚʠʚʯʝʥʠʤ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ Ŭ-ʪʦʢʦʬʝʨʦʣ ʧʨʦʷʚʣʷʻ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʫ 

ʘʥʪʠʦʢʠʩʣʶʚʘʣʴʥʫ ʜʽʶ ʟ 2,6-ʜʠʪʨʝʪ.ʙʫʪʽʣ-4-ʤʝʪʠʣʬʝʥʦʣʦʤ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 3-

ʪʨʝʪ.ʙʫʪʠʣ-4-ʤʝʪʠʣʬʝʥʦʣʦʤ ʚ ʨʦʩʣʠʥʥʠʭ ʦʣʽʷʭ. ʅʘ ʦʩʥʦʚʽ ʦʩʪʘʥʥʽʭ ʩʪʘʙʽʣʴʥʽ 

ʢʘʨʦʪʠʥʦʾʜʠ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʧʽʜ ʜʽʻʶ ʨʝʯʦʚʠʥ ʬʝʥʦʟʘʥʦʚʦʾ ʪʘ ʧʽʨʦʟʘʥʦʚʦʾ ʛʨʫʧ, 

ʟ ʷʢʠʭ ʥʘʡʙʽʣʴʰ ʚʠʩʦʢʽ ʘʥʪʠʦʢʩʠʜʘʥʪʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʨʦʷʚʣʷʻ ʬʝʥʦʟʘʥʦʚʘ 

ʢʠʩʣʦʪʘ. ʉʠʥʝʨʛʽʯʥʘ ʚʟʘʻʤʦʜʽʷ Ŭ-ʪʦʢʦʬʝʨʦʣʫ ʽ ʢʘʨʥʦʟʠʥʫ ʧʨʦʷʚʣʷʻʪʴʩʷ ʚ 

ʩʪʘʙʽʣʽʟʘʮʽʾ ʽ ʧʽʜʪʨʠʤʘʥʥʽ ʚʠʩʦʢʦʾ ʘʢʪʠʚʥʦʩʪʽ ʢʘʨʦʪʠʥʫ ʚ ʪʚʝʨʜʠʭ ʞʠʨʘʭ [1].  

ʊʘʢʠʤ ʯʠʥʦʤ, ʢʘʨʦʪʠʥʦʾʜʠ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʪʝʨʤʽʥ 

ʟʙʝʨʽʛʘʥʥʷ ʷʢʠʭ ʦʙʤʝʞʝʥʠʡ, ʧʨʠ ʚʚʝʜʝʥʥʽ ʚ ʞʠʨʦʚʽ ʦʩʥʦʚʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ ʥʘʙʫʚʘʶʪʴ ʩʪʽʡʢʦʩʪʽ ʜʦ ʦʢʠʩʣʶʚʘʣʴʥʠʭ ʯʠʥʥʠʢʽʚ. ʈʦʟʨʦʙʢʘ 

ʤʝʪʦʜʽʚ, ʷʢʽ ʻ ʝʬʝʢʪʠʚʥʠʤʠ ʽ ʜʦʩʪʫʧʥʠʤʠ ʚ ʩʪʘʙʽʣʽʟʘʮʽʾ ʢʘʨʦʪʠʥʦʾʜʽʚ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʜʘʻ ʟʤʦʛʫ ʨʦʟʰʠʨʠʪʠ ʦʙʣʘʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʜʘʥʠʭ ʧʽʛʤʝʥʪʽʚ ʽ ʟʙʽʣʴʰʠʪʠ ʦʙʩʷʛ ʾʭ ʚʠʨʦʙʥʠʮʪʚʘ ʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

ʃʽʪʝʨʘʪʫʨʘ: 

1. ʂʨʠʯʢʦʚʩʴʢʘ ʃ.ɺ. ʉʪʚʦʨʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦ-ʘʢʪʠʚʥʠʭ ʧʨʦʜʫʢʪʽʚ ʥʘ ʦʩʥʦʚʽ 

ʩʪʘʙʽʣʽʟʦʚʘʥʦʛʦ ʢʘʨʦʪʠʥʫ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ // ɸʚʪʦʨʝʬ. ʜʠʩ. ʥʘ ʟʜʦʙʫʪʪʷ 

ʥʘʫʢ. ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ ʙʽʦʣʦʛʽʯʥʠʭ ʥʘʫʢ, ʩʧʝʮ. 03.00.20 çɹʽʦʪʝʭʥʦʣʦʛʽʷè. - ʂʠʾʚ, 2003.-39 ʩ. 
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ʉʂʈʀʅɯʅɻ ʐʊɸʄɯɺ ɹɸɿʀɼɯʆʄɯʎɽʊɯɺ ʈʆɼʋ TRAMETES ʅɸ 

ʐʀʈʆʂʆʄʋ ʉʇɽʂʊʈɯ ʈɯɼʂʀʍ ɾʀɺʀʃʔʅʀʍ ʉɽʈɽɼʆɺʀʑ 

ʂʣʝʯʘʢ ɯ.ʈ., ʊʽʪʦʚʘ ʃ.ʆ., ʏʫʜʥʽʚʝʮʴ ʆ.ʄ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

chudnivets0708@gmail.com 

ɹʘʟʠʜʽʘʣʴʥʽ ʛʨʠʙʠ ʨʦʜʫ Trametes ʥʝ ʚʠʤʦʛʣʠʚʽ ʜʦ ʩʢʣʘʜʫ ʞʠʚʠʣʴʥʠʭ 
ʩʝʨʝʜʦʚʠʱ ʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʩʦʢʦʶ ʧʠʪʦʤʦʶ ʰʚʠʜʢʽʩʪʶ ʨʦʩʪʫ ʥʘ ʨʽʜʢʠʭ 
ʩʝʨʝʜʦʚʠʱʘʭ, ʱʦ ʨʦʙʠʪʴ ʾʭ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʦʙôʻʢʪʘʤʠ ʜʣʷ ʧʨʦʤʠʩʣʦʚʦʾ 
ʙʽʦʪʝʭʥʦʣʦʛʽʾ [1]. ʎʝ ʜʘʻ ʟʤʦʛʫ ʢʫʣʴʪʠʚʫʚʘʪʠ ʙʘʟʠʜʽʘʣʴʥʽ ʛʨʠʙʠ ʨʦʜʫ Trametes ʥʘ 
ʞʠʚʠʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ ʥʘ ʦʩʥʦʚʽ ʚʽʜʭʦʜʽʚ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ (ʤʦʣʦʯʥʘ 
ʩʠʨʦʚʘʪʢʘ) [2] ʪʘ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ (ʢʘʨʪʦʧʣʷʥʽ ʦʯʠʩʪʢʠ). ʅʘʫʢʦʚʠʡ ʽʥʪʝʨʝʩ 
ʜʦ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʩʘʤʝ ʨʦʜʫ Trametes ʦʙʫʤʦʚʣʝʥʠʡ ʣʽʢʫʚʘʣʴʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ 
ʮʠʭ ʛʨʠʙʽʚ ʧ̔ʜʪʚʝʨʜʞʝʥʠʤʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʨʷʜʫ ʘʚʪʦʨʽʚ [3]. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ ʧʨʦʚʝʩʪʠ ʩʢʨʠʥʽʥʛ ʩʝʨʝʜ ʰʪʘʤʽʚ ʙʘʟʠʜʽʘʣʴʥʠʭ ʛʨʠʙʽʚ 
ʨʦʜʫ Trametes ʥʘ ʰʠʨʦʢʦʤʫ ʩʧʝʢʪʨʽ ʞʠʚʠʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱ.  

ʆʙôʻʢʪʠ ʜʦʩʣʽʜʞʝʥʥʷ: 7 ʰʪʘʤʽʚ Trametes versicolor, 13 ʰʪʘʤʽʚ T. zonatus, 7 
ʰʪʘʤʽʚ T. hirsutus ʪʘ ʧʦ-ʦʜʥʦʤʫ ʰʪʘʤʫ ʚʠʜʽʚ T. pubescens ʪʘ T. villosus. ʐʪʘʤʠ 
ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʢʦʣʝʢʮʽʾ ʰʘʧʠʥʢʦʚʠʭ ʛʨʠʙʽʚ ɯʥʩʪʠʪʫʪʫ ʙʦʪʘʥʽʢʠ ʽʤ. ʄ.ɻ. ʍʦʣʦʜʥʦʛʦ 
ʅɸʅ ʋʢʨʘʾʥʠ.  

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʨʦʬʽʯʥʠʭ ʧʦʪʨʝʙ ʰʪʘʤʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʨʽʜʢʽ ʞʠʚʠʣʴʥʽ 
ʩʝʨʝʜʦʚʠʱʘ: ʥʘʪʠʚʥʘ ʤʦʣʦʯʥʘ ʩʠʨʦʚʘʪʢʘ, ʢʦʤʧʣʝʢʩʥʽ ʩʝʨʝʜʦʚʠʱʘ (ʢʘʨʪʦʧʣʷʥʦ-
ʛʣʶʢʦʟʥʝ ʟ 2 % ʚʤʽʩʪʦʤ ʛʣʶʢʦʟʠ ʽ ʛʣʶʢʦʟʦ-ʧʝʧʪʦʥʥʝ ʩʝʨʝʜʦʚʠʱʝ ʟ 2 % ʚʤʽʩʪʦʤ 
ʛʣʶʢʦʟʠ), ʩʠʥʪʝʪʠʯʥʝ ʩʝʨʝʜʦʚʠʱʝ ʅʦʨʢʨʘʥʩ (ʢʦʥʪʨʦʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ). 
ʂʫʣʴʪʠʚʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠ ʫ 3-ʭ ʧʦʚʪʦʨʥʦʩʪʷʭ 7 ʜʽʙ ʫ ʩʪʘʮʽʦʥʘʨʥʠʭ ʫʤʦʚʘʭ ʟʘ 
ʪʝʤʧʝʨʘʪʫʨʠ 30Ñ1Áʉ, ʨʅ 5,03ī7,02 (ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʞʠʚʠʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ). 
ʉʢʨʠʥʽʥʛ ʧʨʦʚʦʜʠʣʠ ʟʘ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʥʘʢʦʧʠʯʫʚʘʥʦʾ ʙʽʦʤʘʩʠ ʰʪʘʤʽʚ. 

ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʻ ʟʤʦʛʫ ʨʦʟʪʘʰʫʚʘʪʠ ʚʠʢʦʨʠʩʪʘʥʽ  ʜʣʷ 
ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʞʠʚʠʣʴʥʽ ʩʝʨʝʜʦʚʠʱʘ ʫ ʧʦʨʷʜʢʫ ʟʤʝʥʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʙʽʦʤʘʩʠ 
ʰʪʘʤʽʚ, ʷʢʘ ʙʫʣʘ ʦʪʨʠʤʘʥʘ ʧʽʩʣʷ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʥʘ ʢʦʞʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, 
ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: ʥʘʪʠʚʥʘ ʤʦʣʦʯʥʘ ʩʠʨʦʚʘʪʢʘ ī ʛʣʶʢʦʟʦ-ʧʝʧʪʦʥʥʝ ʩʝʨʝʜʦʚʠʱʝ ī 
ʢʘʨʪʦʧʣʷʥʦ-ʛʣʶʢʦʟʥʝ ʩʝʨʝʜʦʚʠʱʝ ī ʩʝʨʝʜʦʚʠʱʝ ʅʦʨʢʨʘʥʩ. 

ʅʘʡʙʽʣʴʰʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʙʽʦʤʘʩʠ ʙʫʣʘ ʚʩʪʘʥʦʚʣʝʥʘ ʜʣʷ ʰʪʘʤʽʚ ʊ. versicolor 
353, 5131 ʽ 1689 (16,27, 15,21 ʽ 13,20 ʛ/ʜʤ

3
, ʚʽʜʧʦʚʽʜʥʦ) ʽ ʊ. zonatus 5133 (9,23 ʛ/ʜʤ

3
) 

ʥʘ ʥʘʪʠʚʥʽʡ ʤʦʣʦʯʥʽʡ ʩʠʨʦʚʘʪʮʽ. ʂʫʣʴʪʠʚʫʚʘʥʥʷ ʥʘ ʛʣʶʢʦʟʦ-ʧʝʧʪʦʥʥʦʤʫ 
ʩʝʨʝʜʦʚʠʱʽ ʩʧʨʠʷʣʦ ʥʘʢʦʧʠʯʝʥʥʶ ʙʽʦʤʘʩʠ ʙʽʣʴʰʝ 5,0 ʛ/ʜʤ

3
 ʣʠʰʝ ʜʣʷ ʰʪʘʤʫ 

ʊ. zonatus 5302 (5,47 ʛ/ʜʤ
3
). ɼʣʷ ʚʠʜʽʚ T. hirsutus, T. pubescens ʪʘ T. villosus 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʙʽʦʤʘʩʠ ʥʘ ʚʩʽʭ ʩʝʨʝʜʦʚʠʱʘʭ ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʘ 2,0 ʛ/ʜʤ
3
 

ʆʪʞʝ, ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʚʠʚʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʦʩʪʫ ʥʘ ʥʘʪʠʚʥʽʡ ʤʦʣʦʯʥʽʡ 
ʩʠʨʦʚʘʪʮʽ ʦʙʨʘʥʦ ʊ. versicolor 353, 5131 ʽ 1689, ʊ. zonatus 5133, ʥʘ ʛʣʶʢʦʟʦ-
ʧʝʧʪʦʥʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ī ʊ. zonatus 5302.  

1. ɻʦʨʰʠʥʘ ɽ.ʉ., ʉʢʚʦʨʮʦʚʘ ʄ.ʄ., ɹʠʨʶʢʦʚ ɺ.ɺ. ʊʝʭʥʦʣʦʛʠʷ ʧʦʣʫʯʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʦʡ ʩʫʙʩʪʘʥʮʠʠ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʛʨʠʙʘ ʢʦʨʠʦʣʘ ʦʧʫʰʝʥʦʛʦ // ɹʠʦʪʝʭʥʦʣʦʛʠʷ. ï 2003. ï ˉ 2 

. ï ʉ. 45-53. 

2. ʃʫʬʬ ʉ. ʉʳʚʦʨʦʪʢʘ ʢʘʢ ʩʨʝʜʩʪʚʦ ʫʢʨʝʧʣʝʥʠʷ ʠʤʤʫʥʠʪʝʪʘ / ʇʝʨʝʨʘʙʦʪʢʘ ʤʦʣʦʢʘ. ï 

2006. ï ̄  2 . ï ʉ. 39-41. 

3. ɼʘʥʠʣʷʢ ʄ.ɯ., ʈʝʰʝʪʥʠʢʦʚ ʉ.ɺ. ʃʽʢʘʨʩʴʢʽ ʛʨʠʙʠ. ʄʝʜʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘ ʧʨʦʙʣʝʤʠ 

ʙʽʦʪʝʭʥʦʣʦʛʽʾ. ï ʂ.:ɯʥ-ʪ ʙʦʪʘʥʽʢʠ ʽʤ. ʄ.ɻ. ʍʦʣʦʜʥʦʛʦ ʅɸʅ ʋʢʨʘʾʥʠ, 1996. ï 61 ʩ. 
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ɺʀɿʅɸʏɽʅʅʗ ʈɽɿʀʉʊɽʅʊʅʆʉʊɯ ɼʆ ɼʆʂʉʆʈʋɹɯʎʀʅʋ 

ʇʋʍʃʀʅʅʀʍ ʂʃɯʊʀʅ ʂɸʈʎʀʅʆʄʀ ʄʆʃʆʏʅʆɰ ɿɸʃʆɿʀ WALKER 

256  ɿɸ ʂɯʃʔʂɯʉʊʖ SH-ɺʄɯʉʅʀʍ ʅɽɹɯʃʂʆɺʀʍ ʊɯʆʃʆɺʀʍ ʉʇʆʃʋʂ 

ʂʦʚʘʣʴʯʫʢ ʆ.ɯ.
1
, ʃʫʢ'ʷʥʦʚʘ ʅ.ʖ.

2
, ʐʚʝʮʴ ʖ.ɺ.

2
, ʏʝʭʫʥ ɺ.ʌ.

2 

1
ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʠʾʚʩʴʢʠʡ  ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

ʧʨ.ʇʝʨʝʤʦʛʠ 37, ʂʠʾʚ, 03056, 
2
ɯʥʩʪʠʪʫʪ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʧʘʪʦʣʦʛʽʾ, ʦʥʢʦʣʦʛʽʾ ʽ 

ʨʘʜʽʦʙʽʦʣʦʛʽʾ ʽʤ. ʈ.ɭ. ʂʘʚʝʮʴʢʦʛʦ ʚʫʣ. ɺʘʩʠʣʴʢʽʚʩʴʢʘ 45, ʂʠʾʚ, 03022 

kova200@bigmir.net 

 

ʆʜʥʽʻʶ ʟ ʧʨʠʯʠʥ ʚʘʞʢʦʩʪʽ ʙʦʨʦʪʴʙʠ ʟ ʦʥʢʦʣʦʛʽʻʶ ʻ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ, ʷʢʘ 

ʚʠʥʠʢʘʻ ʜʦ ʧʨʦʪʠʧʫʭʣʠʥʥʠʭ ʧʨʝʧʘʨʘʪʽʚ. ʊʦʤʫ, ʘʢʪʫʘʣʴʥʦʶ ʟʘʜʘʯʝʶ 

ʜʦʩʣʽʜʥʠʢʽʚ ʫ ʮʽʡ ʛʘʣʫʟʽ ʻ ʜʦʩʪʦʚʽʨʥʠʡ ʧʨʦʛʥʦʟ ʝʢʩʧʨʝʩʽʾ ʤʦʣʝʢʫʣʷʨʥʠʭ 

ʤʘʨʢʝʨʽʚ, ʘʩʦʮʽʡʦʚʘʥʠʭ ʟ ʣʽʢʘʨʩʴʢʦʶ ʨʝʟʠʩʪʝʥʪʥʽʩʪʶ. ʆʩʢʽʣʴʢʠ ʢʽʣʴʢʽʩʪʴ SH-

ʚʤʽʩʥʠʭ ʥʝʙʽʣʢʦʚʠʭ ʪʽʦʣʦʚʠʭ ʩʧʦʣʫʢ ʚʽʜʦʙʨʘʞʘʻ ʘʢʪʠʚʥʽʩʪʴ ʦʢʠʩʥʦ-ʚʜ̔ʥʦʚʥʠʭ 

ʬʝʨʤʝʥʪʥʠʭ ʩʠʩʪʝʤ, ʪʦ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʚʠʨʦʙʣʝʥʥʷ ʜʝʟʽʥʪʦʢʩʠʢʘʮʽʡʥʠʭ 

ʤʝʭʘʥʽʟʤʽʚ ʧʫʭʣʠʥʥʠʭ ʢʣʽʪʠʥ ʜʦ ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʥʘʧʨʘʚʣʝʥʠʭ ʥʘ ʾʭ 

ʟʥʠʱʝʥʥʷ. ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʪʽʦʣʦʚʠʭ ʛʨʫʧ ʢʣʽʪʠʥ ʨʘʢʫ 

ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ ʱʫʨʽʚ ʰʪʘʤʫ Walker 256 ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʚʠʨʦʙʣʝʥʥʷ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʜʦ ʜʦʢʩʦʨʫʙʽʮʠʥʫ ʤʝʪʦʜʦʤ ʧʨʦʪʦʯʥʦʾ ʮʠʪʦʬʣʫʦʨʦʤʝʪʨʽʾ.  

ʗʢ ʚʠʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ (ʨʠʩ.1), ʢʽʣʴʢʽʩʪʴ ʮʠʭ ʩʧʦʣʫʢ ʚ 

ʧʫʭʣʠʥʥʠʭ ʢʣʽʪʠʥʘʭ ʟ ʨʽʟʥʦʶ ʨʝʟʠʩʪʝʥʪʥʽʩʪʶ ʜʦ ʜʦʢʩʦʨʫʙʽʮʠʥʫ ʜʦʩʪʦʚʽʨʥʦ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ. ʋ ʰʪʘʤʫ ʟ ʥʠʟʴʢʦʶ ʨʝʟʠʩʪʝʥʪʥʽʩʪʶ (ʛʘʣʴʤʫʚʘʥʥʷ ʨʦʩʪʫ 65 %) 

ʢʽʣʴʢʽʩʪʴ ʙʫʣʘ ʥʝʟʥʘʯʥʦʶ. ʅʘ ʜʨʫʛʦʤʫ ʝʪʘʧʽ ʥʘʙʫʪʪʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʮʝʡ 

ʧʦʢʘʟʥʠʢ ʟʨʦʩʪʘʻ ʤʘʡʞʝ ʚ 10ʨʘʟ ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʟʥʘʯʝʥʥʷʤʠ ɯ ʝʪʘʧʫ. ʑʝ ʙʽʣʴʰʝ 

ʧʽʜʚʠʱʝʥʥʷ ʢʽʣʴʢʦʩʪʽ SH-ʚʤʽʩʥʠʭ ʥʝʙʽʣʢʦʚʠʭ ʪʽʦʣʦʚʠʭ ʩʧʦʣʫʢ (ʫ 25 ʨʘʟʽʚ 

ʧʦʨʽʚʥʷʥʦ ʟ ɯ ʝʪʘʧʦʤ) ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʥʘ ɯɯɯ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ, ʢʦʣʠ 

ʛʘʣʴʤʫʚʘʥʥʷ ʨʦʩʪʫ ʧʫʭʣʠʥʠ ʜʦʢʩʦʨʫʙʽʮʠʥʦʤ ʩʪʘʥʦʚʠʣʦ ʣʠʰʝ 2%, ʪʦʙʪʦ 98% 

ʧʫʭʣʠʥʥʠʭ ʢʣʽʪʠʥ ʟʘʣʠʰʘʣʠʩʴ ʞʠʪʪʻʟʜʘʪʥʠʤʠ.  

 
ʈʠʩ. 1. ʂʽʣʴʢʽʩʪʴ SH-ʛʨʫʧ ʧʫʭʣʠʥʥʠʭ ʢʣʽʪʠʥ  

ʟ ʨʽʟʥʦʶ ʨʝʟʠʩʪʝʥʪʥʽʩʪʶ ʜʦ ʜʦʢʩʦʨʫʙʽʮʠʥʫ. 

ʆʪʞʝ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʟʘ ʧʦʢʘʟʥʠʢʦʤ SH-ʚʤʽʩʥʠʭ ʥʝʙʽʣʢʦʚʠʭ 

ʪʽʦʣʦʚʠʭ ʩʧʦʣʫʢ ʚʠʟʥʘʯʝʥʠʭ ʤʝʪʦʜʦʤ ʧʨʦʪʦʯʥʦʾ ʮʠʪʦʬʣʫʦʨʠʤʝʪʨʽʾ, ʤʦʞʥʘ 

ʜʦʩʪʦʚʽʨʥʦ ʚʠʟʥʘʯʘʪʠ ʨʝʟʠʩʪʝʥʪʥʽ ʰʪʘʤʠ ʧʫʭʣʠʥ (ʜʦ ʜʦʢʩʦʨʫʙʽʮʠʥʫ) ʽ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʽʥʰʽ ʤʝʪʦʜʠ ʣʽʢʫʚʘʥʥʷ. 
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ʂʃɯʊʀʅʅɸ ʉɽʃɽʂʎɯʗ ʊʆʄɸʊʋ ʅɸ ʉʊɯʁʂɯʉʊʔ ʇʈʆʊʀ ʌʋɿɸʈɯʆɿʋ 

ʂʦʚʙʘʩʝʥʢʦ ʈ.ɺ. 

ɯʥʩʪʠʪʫʪ ʢʣʽʪʠʥʥʦʾ ʙʽʦʣʦʛʽʾ ʪʘ ʛʝʥʝʪʠʯʥʦʾ ʽʥʞʝʥʝʨʽʾ ʅɸʅʋ 

Kovbasenko @ yandex. ru 
ʉʪʚʦʨʝʥʥʷ ʬʦʨʤ, ʩʦʨʪʽʚ ʪʘ ʛʽʙʨʠʜʽʚ ʨʦʩʣʠʥ, ʩʪʽʡʢʠʭ ʧʨʦʪʠ ʙʽʦʪʠʯʥʠʭ 

ʬʘʢʪʦʨʽʚ ʻ ʦʜʥʠʤ ʽʟ ʜʦʩʠʪʴ ʘʢʪʫʘʣʴʥʠʭ ʥʘʧʨʷʤʢʽʚ ʩʝʣʝʢʮʽʾ. ʎʝ ʦʙʫʤʦʚʣʝʥʦ 

ʟʥʘʯʥʠʤʠ ʚʪʨʘʪʘʤʠ ʫʨʦʞʘʶ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ, ʱʦ ʚʠʢʣʠʢʘʶʩʷ 

ʫʨʘʞʝʥʥʷʤ ʾʭ ʛʨʠʙʥʠʤʠ, ʙʘʢʪʝʨʽʘʣʴʥʠʤʠ ʪʘ ʚʽʨʫʩʥʠʤʠ ʭʚʦʨʦʙʘʤʠ. ʆʜʥʠʤ ʽʟ 

ʥʦʚʠʭ, ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʰʣʷʭʽʚ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʝʣʝʢʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ ʻ 

ʰʠʨʦʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʙʽʦʪʝʭʥʦʣʦʛʽʾ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ 

ʨʦʟʰʠʨʠʪʠ ʩʧʝʢʪʨ ʛʝʥʝʪʠʯʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʪʘ ʩʢʦʨʦʪʠʪʠ ʩʪʨʦʢʠ ʩʝʣʝʢʮʽʡʥʦʛʦ 

ʧʨʦʮʝʩʫ. ʆʜʥʠʤ ʽʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʩʝʣʝʢʮʽʾ ʩʪʽʡʢʠʭ ʧʨʦʪʠ ʭʚʦʨʦʙ ʨʦʩʣʠʥ 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʫ ʷʢʦʩʪʽ ʩʝʣʝʢʪʠʚʥʦʛʦ ʘʛʝʥʪʘ ʧʘʪʦʪʦʢʩʠʥʽʚ, ʱʦ 

ʟʘʟʚʠʯʘʡ ʩʠʥʪʝʟʫʶʪʴʩʷ ʧʘʪʦʛʝʥʘʤʠ. ɯʟ ʢʫʣʴʪʫʨʘʣʴʥʦʾ ʨʽʜʠʥʠ Fusarium 

oxysporum f. sp. lycopersici ʚʠʜʽʣʝʥʦ 3 ʪʦʢʩʠʥʠ: ʬʫʟʘʨʽʻʚʫ 

(ʙʫʪʠʣʧʽʨʽʜʠʥʢʘʨʙʦʥʦʚʫ) ʢʠʩʣʦʪʫ, ʣʽʢʦʤʘʨʘʟʤʽʥ ʪʘ ʚʘʟʽʥʬʫʩʢʘʨʽʥ [1]. 

ʃʽʢʦʤʘʨʘʟʤʽʥ ï ʜʠʧʝʧʪʠʜ, ʱʦ ʚʠʢʣʠʢʘʻ ʚôʷʥʝʥʥʷ ʪʘ ʧʦʞʦʚʪʽʥʥʷ ʯʝʨʝʰʢʽʚ 

ʪʦʤʘʪʫ. ɺʘʟʽʥʬʫʩʢʘʨʽʥ ï ʙʽʣʦʢ ʽʟ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʬʝʨʤʝʥʪʘ, ʘ ʬʫʟʘʨʽʻʚʘ ʢʠʩʣʦʪʘ 

ʚʠʢʣʠʢʘʻ ʥʝʢʨʦʟʠ ʣʠʩʪʢʽʚ ʤʽʞ ʞʠʣʢʘʤʠ, ʟʤʽʥʫ ʧʨʦʥʠʢʥʦʩʪʽ, ʧʨʠʛʥʽʯʝʥʥʷ 

ʜʠʭʘʥʥʷ ʪʘ ʨʦʩʪʫ, ʥʝʢʨʦʟ ʢʣʽʪʠʥ ʧʘʨʝʥʭʽʤʠ ʪʘ ʝʧʽʥʘʩʪʽʶ ʯʝʨʝʰʢʽʚ [2]. 

ʌʽʪʦʪʦʢʩʠʥʠ ʻ ʚʘʞʣʠʚʠʤʠ ʩʝʣʝʢʪʠʚʥʠʤʠ ʘʛʝʥʪʘʤʠ ʧʨʠ ʢʣʽʪʠʥʥʽʡ ʩʝʣʝʢʮʽʾ 

ʪʦʤʘʪʫ, ʪʘʢ ʷʢ ʧʨʠ ʧʨʦʥʠʢʥʝʥʥʽ ʛʨʠʙʘ ʜʦ ʢʣʽʪʠʥ ʧʦʯʠʥʘʻʪʴʩʷ ʧʨʦʮʝʩ 

ʨʦʟʢʣʘʜʘʥʥʷ ʧʣʘʟʤʦʣʝʤʠ.  ʋ ʥʘʰʽʡ ʨʦʙʦʪʽ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʩʠʩʪʝʤʫ 

ʩʝʣʝʢʪʠʚʥʠʭ ʫʤʦʚ ʜʣʷ ʦʜʝʨʞʘʥʥʷ in vitro ʨʦʩʣʠʥ-ʨʝʛʝʥʝʨʘʥʪʽʚ ʪʦʤʘʪʫ ʽʟ 

ʧʽʜʚʠʱʝʥʦʶ ʩʪʽʡʢʽʩʪʶ ʜʦ ʭʽʤʽʯʥʦ ʯʠʩʪʦʾ ʬʫʟʘʨʽʻʚʦʾ ʢʠʩʣʦʪʠ (ʜʦ 10 ʤʛ/ʣ), ʱʦ 

ʧʝʨʝʜʙʘʯʘʻ ʯʝʨʛʫʚʘʥʥʷ ʢʫʣʴʪʠʚʫʚʘʥʴ ʪʢʘʥʠʥ ʥʘ ʩʝʣʝʢʪʠʚʥʦʤʫ ʪʘ 

ʥʝʩʝʣʝʢʪʠʚʥʦʤʫ ʩʝʨʝʜʦʚʠʱʘʭ. ɿʤʽʥʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʧʨʦʮʝʩʽ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʫ 

ʢʫʣʴʪʫʨʽ in vitro ʨʝʘʣʽʟʫʶʪʴʩʷ ʫ ʨʦʩʣʠʥ-ʨʝʛʝʥʝʨʘʥʪʽʚ ʥʘ ʬʝʥʦʪʠʧʦʚʦʤʫ ʨʽʚʥʽ ʫ 

ʚʠʛʣʷʜʽ ʟʤʽʥ ʟʘʙʘʨʚʣʝʥʥʷ ʪʘ ʪʚʝʨʜʦʩʪʽ ʧʣʦʜʘ, ʫʩʢʣʘʜʥʝʥʥʷ ʩʫʮʚʽʪʪʷ ʪʘ ʧʦʷʚʫ 

ʩʪʽʡʢʦʩʪʽ ʧʨʦʪʠ ʭʚʦʨʦʙ. ʎʽ, ʚʠʥʠʢʘʶʯʽ ʽʟ ʜʦʩʪʘʪʥʴʦʶ ʯʘʩʪʦʪʦʶ ʟʤʽʥʠ 

ʫʩʧʘʜʢʦʚʫʶʪʴʩʷ ʪʘ ʟʘʢʨʽʧʜʶʶʪʴʩʷ ʫ ʥʘʩʪʫʧʥʠʭ ʧʦʢʦʣʽʥʥʷʭ ʥʘ ʧʨʦʪʷʟʽ ʢʽʣʴʢʦʭ 

ʨʦʢʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʨʦʟʛʣʷʜʘʪʠ ʾʭ ʷʢ ʝʧʽʛʝʥʝʪʠʯʥʽ. ʎʶ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʤʦʞʥʘ ʽʟ 

ʫʩʧʽʭʦʤ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʽ ʫ ʽʥʰʠʭ ʩʝʣʝʢʮʽʡʥʠʭ ʧʨʦʛʨʘʤʘʭ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʜʦʙʦʨʠ ʤʦʞʥʘ ʟʜʽʡʩʥʶʚʘʪʠ ʪʘʢʦʞ ʽ ʥʘ ʽʥʪʘʢʪʥʠʭ ʨʦʩʣʠʥʘʭ, ʘ ʥʝ ʪʽʣʴʢʠ ʥʘ 

ʢʣʽʪʠʥʥʽʡ ʢʫʣʴʪʫʨʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʫʥʠʢʥʫʪʠ ʩʪʘʜʽʾ ʨʝʛʝʥʝʨʘʮʽʾ ʪʘ ʟʚôʷʟʘʥʠʭ ʽʟ ʥʝʶ 

ʜʝʷʢʠʭ ʪʨʫʜʥʦʱʽʚ. 
1. ɻʦʡʤʘʥ ʕ. ʀʥʬʝʢʮʠʦʥʥʳʝ ʙʦʣʝʟʥʠ ʨʘʩʪʝʥʠʡ. ʄ.: ʀʥʦʩ. ʣʠʪ. 1954. ï 608 ʩ. 

2. ʊʘʨʨ ʉ. ʆʩʥʦʚʳ ʧʘʪʦʣʦʛʠʠ ʨʘʩʪʝʥʠʡ. ʄ.: ʄʠʨ. 1975. ï 587 ʩ. 
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ʇɽʈʉʇɽʂʊʀɺʀ ɺʀʂʆʈʀʉʊɸʅʅʗ ʌɽʈʄɽʅʊɯɺ ɹɸɿʀɼɯɸʃʔʅʀʍ 

ɻʈʀɹɯɺ ɺ ʊɽʂʉʊʀʃʔʅɯʁ ʇʈʆʉʄʀʉʃʆɺʆʉʊɯ 

ʂʦʣʦʩʦʚʘ ɸ.ʂ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

nasasik@yandex.ua 
ɹʘʟʠʜʽʦʤʽʮʝʪʠ ï ʚʠʱʽ ʛʨʠʙʠ ʟ ʙʘʛʘʪʦʢʣʽʪʠʥʥʠʤ ʤʽʮʝʣʽʻʤ, ʷʢʽ ʥʘʨʘʭʦʚʫʶʪʴ 

ʙʣʠʟʴʢʦ 30 ʪʠʩʷʯ ʚʠʜʽʚ. ɺʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʷʢ ʤʽʢʨʦʩʢʦʧʽʯʥʠʤʠ ʛʨʠʙʘʤʠ, ʪʘʢ ʽ 

ʛʨʠʙʘʤʠ ʟ ʚʝʣʠʢʠʤʠ ʧʣʦʜʦʚʠʤʠ ʪʽʣʘʤʠ. ɹʘʟʠʜʽʦʤʽʮʝʪʠ ʩʠʥʪʝʟʫʶʪʴ ʚʝʣʠʢʫ 

ʢʽʣʴʢʽʩʪʴ ʬʝʨʤʝʥʪʽʚ: ʮʝʣʶʣʘʟʠ, ʦʢʩʠʜʘʟʠ, ʧʨʦʪʝʘʟʠ, ʘʤʽʣʘʟʠ ʪʘ ʽʥʰʽ. ʉʘʤʝ ʮʝ 

ʨʦʙʠʪʴ ʾʭ ʥʘʜʟʚʠʯʘʡʥʦ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ [1].  

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʬʝʨʤʝʥʪʠ ʙʘʟʠʜʽʘʣʴʥʠʭ ʛʨʠʙʽʚ ʧʦʯʘʣʠ ʰʠʨʦʢʦ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʴ ʽ ʚ ʪʝʢʩʪʠʣʴʥʽʡ ʛʘʣʫʟʽ. ʉʘʤʝ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ʨʽʟʥʠʭ ʩʪʘʜʽʷʭ 

ʚʠʨʦʙʥʠʮʪʚʘ ʪʝʢʩʪʠʣʴʥʦʾ ʧʨʦʜʫʢʮʽʾ ʜʦʟʚʦʣʷʻ ʚʠʨʽʰʠʪʠ ʪʘʢʽ ʚʘʞʣʠʚʽ ʟʘʚʜʘʥʥʷ, 

ʷʢ ʩʪʚʦʨʝʥʥʷ ʙʝʟʧʝʯʥʽʰʦʛʦ ʜʣʷ ʣʶʜʠʥʠ ʽ ʜʦʚʢʽʣʣʷ ʚʠʨʦʙʥʠʮʪʚʘ; ʟʜʽʡʩʥʝʥʥʷ 

ʙʽʣʴʰ ʧʦʚʥʦʾ ʧʝʨʝʨʦʙʢʠ ʥʠʟʴʢʦʷʢʽʩʥʠʭ ʥʘʪʫʨʘʣʴʥʠʭ ʚʦʣʦʢʥʠʩʪʠʭ ʤʘʪʝʨʽʘʣʽʚ 

(ʛʨʫʙʠʭ ʚʦʚʥʷʥʠʭ ʚʦʣʦʢʦʥ, ʢʦʨʦʪʢʦʛʦ ʣʴʥʷʥʦʛʦ ʚʦʣʦʢʥʘ ʪʦʱʦ); ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʨʦʙʥʠʮʪʚʘ ʥʦʚʠʭ ʪʝʢʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟ ʩʫʪʪʻʚʦ ʥʦʚʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʷʢʽ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ʜʦ ʷʢʦʩʪʽ ʪʘ ʝʩʪʝʪʠʯʥʠʤ ʩʤʘʢʘʤ ʩʫʯʘʩʥʦʛʦ ʩʧʦʞʠʚʘʯʘ. 

ʅʘ ʜʘʥʠʡ ʯʘʩ ʚ ʪʝʢʩʪʠʣʴʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʩʚʽʪʫ ʦʩʥʦʚʥʠʤʠ ʥʘʧʨʷʤʢʘʤʠ, 

ʟʘ ʷʢʠʤʠ ʧʨʦʚʦʜʷʪʴʩʷ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʽ ʨʦʟʨʦʙʢʠ ʻ: ʧʦʚôʷʟʘʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʬʝʨʤʝʥʪʽʚ ʧʨʠ ʨʦʟʰʣʽʭʪʫʚʘʥʥʽ (ʘʤʽʣʘʟʠ), ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʦʩʪʘʪʦʯʥʦʛʦ ʧʝʨʝʢʠʩʫ 

ʚʦʜʥʶ ʚ ʧʨʦʮʝʩʘʭ ʚʽʜʙʽʣʶʚʘʥʥʷ ʟ (ʢʘʪʘʣʘʟʠ). ɼʣʷ ʚʽʜʙʽʣʶʚʘʥʥʷ ʪʢʘʥʠʥ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʣʘʢʘʟʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʝʬʝʢʪʠʚʥʝ ʟʥʝʙʘʨʚʣʝʥʥʷ ʬʘʨʙʦʚʘʥʠʭ 

ʽʥʜʠʛʦ ʙʘʚʦʚʥʷʥʠʭ ʤʘʪʝʨʽʘʣʘʭ, ʱʦ ʜʦʩʷʛʘʻ 1,0-2,0% ʚʽʜ ʤʘʩʠ ʚʠʨʦʙʫ [2]. 

ɺʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʘʢʦʞ ʮʝʣʶʣʘʟʠ ï ʚ ʦʩʥʦʚʥʦʤʫ ʜʣʷ ʜʝʧʽʛʤʝʥʪʘʮʽʾ ʜʞʠʥʩʦʚʠʭ 

ʚʠʨʦʙʽʚ ʟ ʤʝʪʦʶ ʥʘʜʘʥʥʷ ʾʤ ʚʠʛʣʷʜʫ çʚʘʨʝʥʠʭè ʜʞʠʥʩʽʚ (ʘʣʴʪʝʨʥʘʪʠʚʘ 

ʪʨʘʜʠʮʽʡʥʠʤ ʭʽʤʽʯʥʠʤ ʩʧʦʩʦʙʘʤ çʚʘʨʽʥʥʷè ʽ ʦʙʨʦʙʮʽ ʧʝʤʟʦʶ), ʜʣʷ 

ʙʽʦʧʦʣʽʨʫʚʘʥʥʷ ʪʝʢʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟ ʤʝʪʦʶ ʚʠʜʘʣʝʥʥʷ ʤʽʢʨʦʜʝʬʝʢʪʽʚ ʽ 

ʚʦʨʩʫ ʪʦʱʦ [3]. ʊʘʢʦʞ ʚ ʧʨʦʤʠʩʣʦʚʠʭ ʤʘʩʰʪʘʙʘʭ ʜʣʷ ʚʽʜʙʽʣʶʚʘʥʥʷ ʪʢʘʥʠʥ ʙʝʟ 

ʟʥʠʞʝʥʥʷ ʾʭ ʤʽʮʥʦʩʪʽ ʽ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʟʤʦʯʫʚʘʥʦʩʪʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʬʝʨʤʝʥʪʥʽ 

ʢʦʤʧʣʝʢʩʠ [1]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʚʝʜʝʥʥʷ ʫ ʚʠʨʦʙʥʠʮʪʚʦ ʪʝʢʩʪʠʣʶ ʬʝʨʤʝʥʪʽʚ 

ʙʘʟʠʜʽʦʤʽʮʝʪʽʚ, ʷʢʽ ʧʦʚʥʽʩʪʶ ʘʙʦ ʯʘʩʪʢʦʚʦ ʤʦʞʫʪʴ ʟʘʤʽʥʠʪʠ ʭʽʤʽʯʥʽ ʨʝʘʛʝʥʪʠ, 

ʜʦʟʚʦʣʠʪʴ ʩʪʚʦʨʠʪʠ ʙʽʣʴʰ ʨʝʥʪʘʙʝʣʴʥʫ ʪʘ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʫ ʪʝʭʥʦʣʦʛʽʶ, 

ʧʦʣʽʧʰʠʪʴ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʪʢʘʥʠʥ. 
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ɹʘʟʠʜʽʘʣʴʥʽ ʤʘʢʨʦʤʽʮʝʪʠ ʟ ʥʘʡʜʘʚʥʽʰʠʭ ʯʘʩʽʚ ʟʘʡʤʘʶʪʴ ʚʘʞʣʠʚʫ ʣʘʥʢʫ ʚ 

ʨʘʮʽʦʥʽ ʭʘʨʯʫʚʘʥʥʷ ʣʶʜʠʥʠ. ʇʨʦʪʝ, ʢʨʽʤ ʧʦʞʠʚʥʦʾ ʮʽʥʥʦʩʪʽ, ʚʦʥʠ ʟʜʘʪʥʽ 

ʩʠʥʪʝʟʫʚʘʪʠ  ʙʝʟʣʽʯ ʮʽʥʥʠʭ ʜʣʷ ʬʘʨʤʘʢʦʣʦʛʽʾ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʩʧʦʣʫʢ.   

ʉʝʨʝʜ ʥʠʭ  Flammulina velutipes ʻ ʦʜʥʠʤ ʟ ʥʘʡʧʝʨʩʧʝʢʪʠʚʥʠʭ, ʪʘʢ ʷʢ ʡʦʛʦ 

ʚʝʛʝʪʘʪʠʚʥʠʡ ʤʽʮʝʣʽʡ ʟʜʘʪʥʠʡ ʰʚʠʜʢʦ ʨʦʩʪʠ ʚ ʰʪʫʯʥʠʭ ʫʤʦʚʘʭ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʽ 

ʫʪʚʦʨʶʚʘʪʠ ʧʣʦʜʦʚʽ ʪʽʣʘ ʥʘ ʚʽʜʥʦʩʥʦ ʜʝʰʝʚʠʭ ʩʫʙʩʪʨʘʪʘʭ. ʉʫʯʘʩʥʠʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʜʦʚʝʜʝʥʘ ʪʨʦʤʙʦʣʽʪʠʯʥʘ, ʧʨʦʪʠʧʫʭʣʠʥʥʘ, ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʘ, 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʘ ʽ ʧʨʦʪʠʚʽʨʫʩʥʘ ʘʢʪʠʚʥʽʩʪʴ F. velutipes [1].  ʅʘ ʦʩʥʦʚʽ ʧʣʦʜʦʚʠʭ 

ʪʽʣ ʮʴʦʛʦ ʛʨʠʙʘ ʚʠʨʦʙʣʷʶʪʴʩʷ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽ ʜʦʙʘʚʢʠ. ʉʘʤʝ ʪʦʤʫ ʚʠʚʯʝʥʥʷ 

ʙʽʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ F. velutipes ʧʨʠʚʝʨʪʘʻ ʜʦ ʩʝʙʝ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ [2,3]. 

ɼʦʩʣʽʜʞʝʥʦ ʨʽʩʪ ʪʘ ʤʦʨʬʦʣʦʛʽʶ ʢʦʣʦʥʽʡ 9 ʰʪʘʤʽʚ F. velutipes ʥʘ 4 ʨʽʟʥʠʭ 

ʟʘ ʩʢʣʘʜʦʤ  ʘʛʘʨʠʟʦʚʘʥʠʭ  ʞʠʚʠʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ: ʩʫʩʣʦ-ʘʛʘʨ (ʉɸ), ʤʘʣʴʮ-

ʝʢʩʪʨʘʢʪ ʘʛʘʨ (ʄɽɸ), ʢʘʨʪʦʧʣʷʥʦ-ʛʣʶʢʦʟʥʠʡ ʘʛʘʨ (ʂɻɸ), ʛʣʶʢʦʟʦ-ʧʝʧʪʦʥ-

ʜʨʽʞʜʞʦʚʠʡ ʘʛʘʨ (ɻʇɼɸ). ʈʽʩʪ ʤʽʮʝʣʽʶ ʚʽʜʙʫʚʘʚʩʷ ʥʘ ʚʩʽʭ ʜʦʩʣʽʜʞʝʥʠʭ 

ʩʝʨʝʜʦʚʠʱʘʭ. ʌʦʨʤʫʚʘʣʠʩʴ ʜʫʞʝ ʱʽʣʴʥʽ  ʰʝʨʩʪʠʩʪʽ ʢʦʣʦʥʽʾ,  ʩʧʦʯʘʪʢʫ ʙʽʣʦʛʦ 

ʢʦʣʴʦʨʫ, ʟ ʯʘʩʦʤ ʤʽʮʝʣʽʡ ʥʘʙʫʚʘʚ ʩʚʽʪʣʦ-ʢʨʝʤʦʚʦʛʦ ʘʙʦ ʞʦʚʪʦ-ʙʫʨʦʛʦ 

ʟʘʙʘʨʚʣʝʥʥʷ,  ʢʨʘʡ ʨʽʚʥʠʡ, ʢʦʣʽʨ ʨʝʚʝʨʟʫʤʫ ʟʙʽʛʘʚʩʷ ʽʟ ʢʦʣʴʦʨʦʤ ʩʝʨʝʜʦʚʠʱʘ. 

ɺʠʷʚʣʝʥʦ ʤʦʨʬʦʣʦʛʽʯʥʽ ʰʪʘʤʦʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʟʘ ʪʠʧʦʤ ʢʦʣʦʥʽʾ ʟʘʣʝʞʥʦ ʚʽʜ 

ʩʢʣʘʜʫ ʞʠʚʠʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʅʘ 20 ʜʦʙʫ ʫ ʯʘʰʢʘʭ ʇʝʪʨʽ ʟôʷʚʣʷʣʠʩʴ 

ʧʨʠʤʦʨʜʽʾ, ʘ ʧʨʠ ʧʝʨʝʥʝʩʝʥʽ ʾʭ ʥʘ ʩʚʽʪʣʦ, ʩʧʦʩʪʝʨʽʛʘʣʠ ʫʪʚʦʨʝʥʥʷ ʧʣʦʜʦʚʠʭ ʪʽʣ. 

ɸʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʥʘʤʠ ʜʘʥʠʭ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʜʦʩʣʽʜʞʝʥʠʭ 

ʰʪʘʤʽʚ F velutipes ʤʘʢʩʠʤʘʣʴʥʫ ʰʚʠʜʢʽʩʪʴ ʨʦʩʪʫ ʟʘʙʝʟʧʝʯʫʚʘʣʠ ʉɸ ʪʘ ʂɻɸ. ɿʘ 

ʟʥʘʯʝʥʥʷʤʠ ʨʘʜʽʘʣʴʥʦʾ ʰʚʠʜʢʦʩʪʽ ʨʦʩʪʫ ʜʦʩʣʽʜʞʝʥʽ ʰʪʘʤʠ F. velutipes ʤʦʞʥʘ 

ʚʽʜʥʝʩʪʠ ʜʦ ʛʨʫʧʠ ʛʨʠʙʽʚ, ʱʦ ʨʦʩʪʫʪʴ ʽʟ ʩʝʨʝʜʥʴʦʶ ʰʚʠʜʢʽʩʪʶ ʨʦʩʪʫ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʨʽʩʪ ʤʽʮʝʣʽʶ ʚʩʽʭ ʜʦʩʣʽʜʞʝʥʠʭ ʢʫʣʴʪʫʨ F. velutipes ʚʽʜʙʫʚʘʚʩʷ 

ʫ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʽʥʪʝʨʚʘʣʽ 4-30Áʉ,  ʦʧʪʠʤʘʣʴʥʦʶ ʙʫʣʘ ʪʝʤʧʝʨʘʪʫʨʘ  ï 26 Áʉ, 

ʢʨʠʪʠʯʥʦʶ  ʪʝʤʧʝʨʘʪʫʨʘ 34 Áʉ.  
ʃʽʪʝʨʘʪʫʨʘ 

1. ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʤʘʢʨʦʤʠʮʝʪʦʚ ʚ ʢʫʣʴʪʫʨʝ: ʩʙʦʨʥʠʢ ʥʘʫʯʥʳʭ 

ʪʨʫʜʦʚ ʚ ʜʚʫʭ ʪʦʤʘʭ. ʊ1 / [ʨʝʜ. ɺʘʩʩʝʨ ɺ.ʃ.]. ï ʂ.: ɸʣʴʪʝʨʧʨʝʩ, 2011. ï 212 ʩ. 

2. ʐʫʢʪʫʝʚʘ ʄ.ʀ. ʇʦʛʨʫʞʝʥʥʦʝ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝ Flammulina velutipes ʠ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ 

ʤʠʮʝʣʠʷ / ʄ.ʀ. ʐʫʢʪʫʝʚʘ, ɸ.ɺ. ɸʚʪʦʥʦʤʦʚʘ ʠ ʜʨ. // ɹʘʰʢʠʨʩʢʠʡ ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʞʫʨʥʘʣ ï 

2011, ʪ. 18, ˉ4, - ʩ. 144-148.  

3. ʄʦʨʦʟʦʚ ɸ.ʀ. ʉʦʚʨʝʤʝʥʥʦʝ ʧʨʦʤʳʰʣʝʥʥʦʝ ʛʨʠʙʦʚʦʜʩʪʚʦ / ʄʦʨʦʟʦʚ ɸ.ʀ. ï ʄ.: ɸʉʊ; 

ɼʦʥʝʮʢ: ʉʪʘʣʢʝʨ, 2007. ï 222 ʩ. 



52 

 

ʋɼʂ 575.827 
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ʂʦʤʘʨʦʚ ɼ.ɸ. , ʊʠʤʦʰʝʥʢʦ ɺ.ɸ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè, ʂʠʾʚ 

Deimon29@ukr.net 

 

ɺʽʨʫʩ ɽʙʦʣʘ, ʘ ʪʘʢʦʞ ʙʣʠʟʴʢʽ ʡʦʤʫ ʚʽʨʫʩʠ ʄʘʨʙʫʨʛ (Marburgvirus) ʽ ʚʽʨʫʩ 

ʃʣʦʚʽʫ (Cuevavirus) ʻ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʩʽʤʝʡʩʪʚʘ ʬʽʣʦʚʽʨʫʩʽʚ (Filoviridae), 

ʟʙʫʜʥʠʢʽʚ ʛʦʩʪʨʦʾ ʛʝʤʦʨʘʛʽʯʥʦʾ ʣʠʭʦʤʘʥʢʠ ʫ ʣʶʜʠʥʠ [1]. ɯʩʥʫʻ ʧôʷʪʴ ʧʽʜʪʠʧʽʚ 

ʚʽʨʫʩʫ ɽʙʦʣʘ: ɹʫʥʜʽʙʫʜʞʽʦ (BDBV), ɿʘʾʨ (EBOV), ʈʝʩʪʦʥ (RESTV), ʉʫʜʘʥ 

(SUDV), ʊʘʾʌʦʨʝʩʪ (TAFV). ʅʘ ʜʘʥʠʡ ʯʘʩ ʧʽʜʪʚʝʨʜʞʝʥʦ, ʱʦ ʩʧʘʣʘʭ ʭʚʦʨʦʙʠ 

2014 ʨ. ʚʠʢʣʠʢʘʥʦ ʰʪʘʤʦʤ ʚʽʨʫʩʫ ɽʙʦʣʘ ʟ ʚʠʩʦʢʠʤ ʩʪʫʧʝʥʝʤ ʧʦʜʽʙʥʦʩʪʽ (98%) ʟ 

EBOV (ɿʘʾʨ) [2]. 

ɽʙʦʣʘ ʚʨʘʞʘʻ ʧʝʨʝʚʘʞʥʦ ʢʣʽʪʠʥʠ ʝʥʜʦʪʝʣʽʶ ʩʫʜʠʥ, ʘ ʪʘʢʦʞ ʜʝʷʢʽ ʢʣʽʪʠʥʠ 

ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʽ ʧʝʯʽʥʢʠ. ʉʝʨʝʜ ʩʠʤʧʪʦʤʽʚ ʟʘʭʚʦʨʶʚʘʥʥʷ - ʞʘʨ, ʛʦʣʦʚʥʠʡ ʙʽʣʴ, 

ʢʨʦʚʦʪʝʯʘ ʩʣʠʟʦʚʠʭ, ʙʽʣʴ ʫ ʤ'ʷʟʘʭ, ʢʘʰʝʣʴ, ʟʥʝʚʦʜʥʝʥʥʷ [3]. ɿʘ ʜʘʥʠʤʠ ʉʚʽʪʦʚʦʾ 

ʦʨʛʘʥʽʟʘʮʽʾ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚô̫ , ʧʦʯʠʥʘʶʯʠ ʟ 25.03.2014 ʜʦ 10.02.2015 ʚʽʜ ʚʽʨʫʩʫ 

ɽʙʦʣʘ ʧʦʤʝʨʣʠ ʙʣʠʟʴʢʦ 9268 ʣʶʜʝʡ, ʭʚʦʨʠʭ ï 23034 (ʧʝʨʝʚʘʞʥʦ ʚ ɸʬʨʠʮʽ). ɺ 

ʋʢʨʘʾʥʽ ʥʝ ʙʫʣʦ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʚʠʧʘʜʢʽʚ ʟʘʭʚʦʨʶʚʘʥʥʷ ʥʘ ʚʽʨʫʩ ɽʙʦʣʘ (EBOV) 

[4]  . 

ɼʽʘʛʥʦʩʪʠʢʘ ʚʽʨʫʩʫ ɽʙʦʣʘ ʧʨʦʚʦʜʠʪʴʩʷ ʥʘ ʧʽʜʩʪʘʚʽ ʨʝʟʫʣʴʪʘʪʽʚ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʽʚ ʽʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʽʟʫ, 

ʨʝʘʢʮʽʾ ʥʝʡʪʨʘʣʽʟʘʮʽʾ, ʧʦʣʽʤʝʨʘʟʥʦʾ ʣʘʥʮʶʛʦʚʦʾ ʨʝʘʢʮʽʾ ʟʽ ʟʚʦʨʦʪʥʦʶ 

ʪʨʘʥʩʢʨʠʧʪʘʟʦʶ (ɿʊ-ʇʃʈ), ʝʣʝʢʪʨʦʥʥʦʾ ʤʽʢʨʦʩʢʦʧʽʾ, ʽʟʦʣʷʮʽʾ ʚʽʨʫʩʫ ʚ ʢʣʽʪʠʥʥʠʭ 

ʢʫʣʴʪʫʨʘʭ. ɺʽʨʫʩʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ ʻ ʥʘʜʽʡʥʠʤʠ, ʧʨʦʪʝ ʧʦʪʨʝʙʫʶʪʴ ʯʘʩʫ ʽ 

ʚʠʪʨʘʪ. ʄʦʣʝʢʫʣʷʨʥʽ ʤʝʪʦʜʠ ʥʝ ʧʦʩʪʫʧʘʶʪʴʩʷ ʥʘʜʽʡʥʽʩʪʶ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ 

ʧʦʪʨʝʙʫʶʪʴ ʤʝʥʰʝ ʯʘʩʫ. ʇʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʢʦʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʢʩʧʨʝʩ-

ʪʝʩʪʽʚ [2]. 

ʇʘʧʝʨʦʚʽ ʽʥʜʠʢʘʪʦʨʠ ʟ ʙʽʦʣʦʛʽʯʥʠʤʠ ʤʘʨʢʝʨʘʤʠ ʜʦʟʚʦʣʷʶʪʴ ʨʦʟʧʽʟʥʘʚʘʪʠ 

ʨʽʟʥʽ ʜʽʣʷʥʢʠ ʛʝʥʦʤʫ ʚʽʨʫʩʫ ɽʙʦʣʘ ʽ ʚʽʜʨʽʟʥʷʪʠ ʩʫʜʘʥʩʴʢʠʡ ʰʪʘʤ ʚʽʨʫʩʫ ʚʽʜ 

ʟʘʾʨʩʴʢʦʛʦ ʰʪʘʤʫ. ʎʷ ʪʝʭʥʦʣʦʛʽʷ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʷʚʠʪʠ ʚʽʨʫʩ ʧʨʦʪʷʛʦʤ 30 

ʭʚʠʣʠʥ. ʇʨʠ ʮʴʦʤʫ ʩʦʙʽʚʘʨʪʽʩʪʴ ʪʝʩʪʫ ʩʢʣʘʜʘʻ ʚʩʴʦʛʦ ʜʝʢʽʣʴʢʘ ʮʝʥʪʽʚ, 

ʧʦʚʽʜʦʤʣʷʻ ɺɺʉ [5]. 

ɺʠʩʦʢʘ ʣʝʪʘʣʴʥʽʩʪʴ ʚʽʨʫʩʫ ʥʝ ʜʦʟʚʦʣʷʻ ʽʥʬʝʢʮʽʾ ʧʨʠʡʥʷʪʠ ʭʘʨʘʢʪʝʨ 

ʧʘʥʜʝʤʽʾ. ʍʦʯʘ ʥʘ ʩʴʦʛʦʜʥʽ ʣʽʮʝʥʟʦʚʘʥʦʾ ʚʘʢʮʠʥʠ ʧʨʦʪʠ ʍɺɺɽ ʜʦʩʽ ʥʝ ʽʩʥʫʻ, 

ʧʨʦʚʦʜʷʪʴʩʷ ʚʠʧʨʦʙʦʚʫʚʘʥʥʷ, ʱʦ ʜʘʶʪʴ ʧʦʟʠʪʠʚʥʽ ʨʝʟʫʣʴʪʘʪʠ. ɻʦʣʦʚʥʦʶ 

ʧʝʨʩʧʝʢʪʠʚʦʶ ʜʽʘʛʥʦʩʪʠʢʠ ʥʘ ʜʘʥʠʡ ʯʘʩ ʻ ʰʚʠʜʢʽ ʪʘ ʜʦʩʪʫʧʥʽ ʪʝʩʪʠ, ʱʦ 

ʜʦʟʚʦʣʷʶʪʴ ʚʯʘʩʥʦ ʚʠʷʚʠʪʠ ʚʽʨʫʩ ʪʘ ʨʦʟʧʦʯʘʪʠ ʪʝʨʘʧʽʶ. 

ʃʽʪʝʨʘʪʫʨʘ: 
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ʆʜʥʠʤ ʽʟ ʦʙʦʚôʷʟʢʦʚʠʭ ʝʪʘʧʽʚ ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʣʽʢʘʨʩʴʢʠʭ 

ʟʘʩʦʙʽʚ ʻ ʢʦʥʪʨʦʣʴ ʩʪʝʨʠʣʴʥʦʩʪʽ. ʋ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʢʣʘʩʠʯʥʦʶ ʤʝʪʦʜʠʢʦʶ 

ʧʝʨʝʚʽʨʢʘ ʥʘ ʩʪʝʨʠʣʴʥʽʩʪʴ ʪʨʠʚʘʻ ʚ ʤʝʞʘʭ ʚʽʜ ʜʚʦʭ ʜʦ ʰʝʩʪʠ ʜʽʙ ʽ ʧʦʪʨʝʙʫʻ 

ʦʢʨʝʤʦʛʦ ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʢʦʞʥʦʛʦ ʚʠʜʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. 

ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ, ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ  ʘʢʪʫʘʣʴʥʦʶ ʻ ʨʦʟʨʦʙʢʘ ʰʚʠʜʢʦʛʦ 

ʚʠʩʦʢʦʩʝʣʝʢʪʠʚʥʦʛʦ ʤʝʪʦʜʫ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʥʘʷʚʥʦʩʪʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʘʙʦ 

ʧʨʦʜʫʢʪʽʚ ʾʭ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʘʭ ʬʘʨʤʧʨʝʧʘʨʘʪʽʚ, ʟʦʢʨʝʤʘ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʽʦʩʝʥʩʦʨʽʚ. ʇʨʠʢʣʘʜʠ ʙʽʦʩʝʥʩʦʨʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʷʢʽ ʨʝʻʩʪʨʫʶʪʴ 

ʥʘʷʚʥʽʩʪʴ ʦʢʨʝʤʠʭ ʢʫʣʴʪʫʨ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʫ ʧʨʦʙʘʭ, ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ.  

 

ʊʘʙʣʠʮʷ. ʊʝʩʪ- ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʪʘ ʾʭ ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʽʦʩʝʥʩʦʨʽʚ 

ʄʽʢʨʦʦʨʛʘʥʽʟʤ 

ʊʠʧ ʧʨʠʩʪʨʦʶ 

ɯʤʫʥʦʩʝʥʩʦʨ ʥʘ ʦʩʥʦʚʽ 

ʘʥʪʠʪʽʣ 
ɽʣʝʢʪʨʦʭʽʤʽʯʥʠʡ ʙʽʦʩʝʥʩʦʨ 

ʈʝʯʦʚʠʥʘ, ʷʢʫ ʨʝʻʩʪʨʫʻ ʧʨʠʩʪʨʽʡ 

Bacillus subtilis - ɻʣʫʪʘʤʽʥʩʠʥʪʝʪʘʟʘ 

Candida albicans 

ʐʪʘʤ-ʩʧʝʮʠʬʽʯʥʽ 

ʘʥʪʠʛʝʥʠ[1] 

- 

Pseudomonas aeruginosa - 

Escherichia coli  ʃʇ ʎʇʄ* 

Salmonella enterica ʃʇ ʎʇʄ  

Staphylococcus aureus ʉEB **  - 

Aspergillus niger ʄʽʢʦʪʦʢʩʠʥʠ - 

*  ʃʽʧʦʧʦʣʽʩʘʭʘʨʠʜʠ ʟʦʚʥʽʰʥʴʦʾ ʮʠʪʦʧʣʘʟʤʘʪʠʯʥʦʾ ʤʝʤʙʨʘʥʠ 

**ʉʪʘʬʽʣʦʢʦʢʦʚʠʡ ʝʥʪʝʨʦʪʦʢʩʠʥ ɺ 
ɺʽʜʦʤʽ ʤʫʣʴʪʠʩʝʥʩʦʨʥʽ ʧʨʠʩʪʨʦʾ, ʷʢʽ ʟʜʘʪʥʽ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʥʘʷʚʥʽʩʪʴ 

ʦʜʥʦʯʘʩʥʦ ʜʝʢʽʣʴʢʦʭ ʚʠʜʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʫ ʟʨʘʟʢʫ[2]. ɺʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʜʣʷ ʢʦʥʪʨʦʣʶ ʩʪʘʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʘ ʪʘʢʦʞ ʫ ʭʘʨʯʦʚʽʡ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʅʘʰʽ ʜʦʩʣʽʜʞʝʥʥʷ  ʙʫʣʠ ʟʦʩʝʨʝʜʞʝʥʽ ʥʘ ʨʦʟʨʦʙʮʽ ʘʥʘʣʦʛʽʯʥʦʛʦ 

ʧʨʠʣʘʜʫ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ - ʟʘʙʨʫʜʥʠʢʽʚ ʣʽʢʘʨʩʴʢʠʭ 

ʟʘʩʦʙʽʚ ʟ ʤʝʪʦʶ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʬʘʨʤʘʢʦʣʦʛʽʯʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ. 

ɸʥʘʣʽʟ ʜʘʥʠʭ ʣʽʪʝʨʘʪʫʨʠ ʟ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʧʨʦʙʣʝʤʘʪʠʢʠ  ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʤʫʥʦʩʝʥʩʦʨʫ ʥʘ ʦʩʥʦʚʽ ʰʪʘʤ-ʩʧʝʮʠʬʽʯʥʠʭ 

ʘʥʪʠʛʝʥʽʚ ʘʙʦ ʪʦʢʩʠʥʽʚ.  

ʃʽʪʝʨʘʪʫʨʘ 

1. Dias A. D. Recent Advances in Bioprinting and Applications for Biosensing / Dias A. D., 

Kingsley D. M. and Corr D. T.. // Biosensors -2014.- Vol. 4, - p. 111-136;  

2. Thakur M. S.  Biosensors in food processing / Thakur M. S., Ragavan K. V. // Journal of 

Food and Science Technology -2013 -Vol. 50(4), - p. 625ï641 
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ʂʆʈɽʅɯɺ CUCUMIS SATIVUS ɿ ɺʀʉʆʂʀʄ ʈɯɺʅɽʄ ɽʂʉʇʈɽʉɯɰ 

ʊʈɸʅʉɻɽʅʋ 

ʂʦʪʠʢ ɹ.ɭ.,
1 
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ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè

  

2
ɯʥʩʪʠʪʫʪ ʢʣʽʪʠʥʥʦʾ ʙʽʦʣʦʛʽʾ ʪʘ ʛʝʥʝʪʠʯʥʦʾ ʽʥʞʝʥʝʨʽʾ ʅɸʅ ʋʢʨʘʾʥʠ 

bogdanakotik@mail.ru 
ʂʫʣʴʪʫʨʠ ʛʝʥʝʪʠʯʥʦ ʪʨʘʥʩʬʦʨʤʦʚʘʥʠʭ ʢʦʨʝʥʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ 

ʤʦʜʝʣʴʥʽ ʩʠʩʪʝʤʠ ʜʣʷ ʚʠʚʯʝʥʥʷ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʪʘ ʙʽʦʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ 

ʢʦʨʝʥʝʚʠʭ ʩʠʩʪʝʤ ʽʥʪʘʢʪʥʠʭ ʨʦʩʣʠʥ, ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʩʠʤʙʽʦʪʠʯʥʠʭ ʢʦʥʪʘʢʪʽʚ ʟ 

ʘʨʙʫʩʢʫʣʷʨʥʠʤʠ ʤʽʢʦʨʠʟʥʠʤʠ ʛʨʠʙʘʤʠ. ɸʣʴʪʝʨʥʘʪʠʚʥʠʡ ʥʘʧʨʷʤʦʢ ʨʦʙʦʪʠ ʟ 

ʨʠʟʦʛʝʥʥʠʤʠ ʢʫʣʴʪʫʨʘʤʠ ʤʘʻ ʧʨʠʢʣʘʜʥʠʡ ʭʘʨʘʢʪʝʨ. ɺʽʥ ʧʝʨʝʜʙʘʯʘʻ ʩʪʚʦʨʝʥʥʷ 

ʝʬʝʢʪʠʚʥʠʭ ʝʢʩʧʨʝʩʽʡʥʠʭ ʣʽʥʽʡ ʜʣʷ ʥʘʧʨʘʮʶʚʘʥʥʷ ʨʝʢʦʤʙʽʥʘʥʪʥʠʭ ʙʽʣʢʽʚ, 

ʚʪʦʨʠʥʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ (ʘʣʢʘʣʦʾʜʽʚ, ʬʣʘʚʦʥʦʾʜʽʚ, ʛʣʽʢʦʟʠʜʽʚ, ʢʫʤʘʨʠʥʽʚ, 

ʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ) ʪʘ ʟʘʧʘʩʥʠʭ ʨʝʯʦʚʠʥ (ʽʥʫʣʽʥʫ, ʬʨʫʢʪʘʥʽʚ). 

ɿ ʤʝʪʦʶ ʦʮʽʥʶʚʘʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʢʦʨʝʥʝʚʦʾ ʢʫʣʴʪʫʨʠ ʦʛʽʨʢʘ ʧʦʩʽʚʥʦʛʦ ʷʢ 

ʧʨʦʜʫʮʝʥʪʘ ʙʽʣʢʽʚ ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʥʘʤʠ ʙʫʣʘ ʦʪʨʠʤʘʥʘ ʢʫʣʴʪʫʨʘ 

çʙʦʨʦʜʘʪʠʭè ʢʦʨʝʥʽʚ (hairy roots) ʦʛʽʨʢʘ ʧʦʩʽʚʥʦʛʦ Cucumis sativus (ʩʦʨʪ 

çɼʞʝʨʝʣʴʥʠʡè) ʰʣʷʭʦʤ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ Agrobacterium rhizogenes. 

ɼʦʩʣʽʜʞʝʥʥʷ ʥʘʢʦʧʠʯʝʥʥʷ ʨʝʢʦʤʙʽʥʘʥʪʥʦʛʦ ʧʨʦʜʫʢʪʫ ʚ ʢʦʨʝʥʝʚʽʡ ʢʫʣʴʪʫʨʽ 

ʧʨʦʚʦʜʠʣʠ ʥʘ ʧʨʠʢʣʘʜʽ ʨʝʧʦʨʪʝʨʥʦʛʦ ʟʝʣʝʥʦʛʦ ʬʣʫʦʨʝʩʮʝʥʪʥʦʛʦ ʙʽʣʢʫ (GFP). 

ʄʘʪʝʨʽʘʣʦʤ ʜʣʷ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʩʣʫʛʫʚʘʣʠ ʣʠʩʪʦʚʽ ʪʘ ʩʪʝʙʣʦʚʽ ʝʢʩʧʣʘʥʪʠ 

19ï21 ʜʝʥʥʠʭ ʨʦʩʣʠʥ ʦʛʽʨʢʫ, ʚʠʨʦʱʝʥʠʭ in vitro ʚ ʘʩʝʧʪʠʯʥʠʭ ʫʤʦʚʘʭ. 

ɻʝʥʝʪʠʯʥʫ ʪʨʘʥʩʬʦʨʤʘʮʽʶ ʟʜʽʡʩʥʶʚʘʣʠ ʰʣʷʭʦʤ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʝʢʩʧʣʘʥʪʽʚ ʟ 

A.rhizogenes ʰʪʘʤʫ ɸ4, ʷʢʠʡ ʤʽʩʪʠʚ ʙʽʥʘʨʥʫ ʚʝʢʪʦʨʥʫ ʢʦʥʩʪʨʫʢʮʽʶ ʟ ʛʝʥʦʤ gfp 

ʧʽʜ ʢʦʥʪʨʦʣʝʤ 35S ʧʨʦʤʦʪʦʨʘ ʚʽʨʫʩʫ ʤʦʟʘʾʢʠ ʮʚʽʪʥʦʾ ʢʘʧʫʩʪʠ (CaMV) ʪʘ ʛʝʥʦʤ 

ʩʪʽʡʢʦʩʪʽ ʜʦ ʬʦʩʬʽʥʦʪʨʠʮʠʥʫ (bar). ʇʽʩʣʷ ʽʥʢʫʙʘʮʽʾ ʨʦʩʣʠʥʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʽʟ 

ʘʛʨʦʙʘʢʪʝʨʽʻʶ ʧʨʦʪʷʛʦʤ ʜʚʦʭ ʜʽʙ ʫ ʪʝʤʨʷʚʽ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 22
ʦ
ʉ ʝʢʩʧʣʘʥʪʠ 

ʧʝʨʝʥʦʩʠʣʠ ʥʘ ʩʝʨʝʜʦʚʠʱʝ MS ʟ ʜʦʜʘʚʘʥʥʷʤ 600 ʤʛ/ʣ ʮʝʬʦʪʘʢʩʠʤʫ (ʜʣʷ 

ʝʣʽʤʽʥʘʮʽʾ ʙʘʢʪʝʨʽʾ) ʪʘ 5 ʤʛ/ʣ ʬʦʩʬʽʥʦʪʨʠʮʠʥʫ (ʜʣʷ ʚʽʜʙʦʨʫ ʪʨʘʥʩʬʦʨʤʘʥʪʽʚ). ɺ 

ʧʦʜʘʣʴʰʦʤʫ ʚʧʨʦʜʦʚʞ ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʜʦʪʨʠʤʫʚʘʣʠʩʴ ʫʤʦʚ: 

ʪʝʤʧʝʨʘʪʫʨʘ ï 25-26
ʦ
ʉ, 16-ʛʦʜʠʥʥʠʡ ʬʦʪʦʧʝʨʽʦʜ, ʦʩʚʽʪʣʝʥʽʩʪʴ 4000 ʣʢ, ʧʝʨʽʦʜ 

ʩʫʙʢʫʣʴʪʠʚʫʚʘʥʥʷ ï 3 ʪʠʞʥʽ. ɿʘ 2 ʪʠʞʥʽ ʧʽʩʣʷ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʩʧʦʩʪʝʨʽʛʘʣʠ ʧʦʷʚʫ 

ʧʝʨʰʠʭ ʢʦʨʝʥʽʚ. ʅʘʡʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʠʡ ʨʽʩʪ çʙʦʨʦʜʘʪʠʭè ʢʦʨʝʥʽʚ ʩʧʦʩʪʝʨʽʛʘʚʩʷ 

ʥʘ ʩʝʛʤʝʥʪʘʭ ʩʪʝʙʣʦʚʠʭ ʝʢʩʧʣʘʥʪʽʚ. ɺʽʜʽʙʨʘʥʽ ʣʽʥʽʾ ʪʨʘʥʩʛʝʥʥʠʭ ʢʦʨʝʥʽʚ 

ʢʫʣʴʪʠʚʫʚʘʣʠ ʜʘʣʽ ʽʟʦʣʴʦʚʘʥʦ ʷʢ ʥʘ ʪʚʝʨʜʠʭ ʪʘʢ ʽ ʚ ʨʽʜʢʠʭ ʧʦʞʠʚʥʠʭ 

ʩʝʨʝʜʦʚʠʱʘʭ, ʦʮʽʥʶʶʯʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʢʫʣʴʪʫʨ ʚ ʨʽʟʥʠʭ ʫʤʦʚʘʭ ʚʠʨʦʱʫʚʘʥʥʷ. 

ʅʘʢʦʧʠʯʝʥʥʷ ʨʝʢʦʤʙʽʥʘʥʪʥʦʛʦ ʧʨʦʜʫʢʪʫ (GFP) ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʜʘʣʝʢʦ ʥʝ ʚ ʫʩʽʭ 

ʪʨʘʥʩʛʝʥʥʠʭ ʣʽʥʽʷʭ ʢʦʨʝʥʝʚʠʭ ʢʫʣʴʪʫʨ, ʱʦ ʨʝʛʝʥʝʨʫʚʘʣʠ ʧʽʩʣʷ ʪʨʘʥʩʬʦʨʤʘʮʽʾ. 

ʄʦʞʣʠʚʽʩʪʴ ʜʦʜʘʪʢʦʚʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʽʜ ʯʘʩ ʨʝʛʝʥʝʨʘʮʽʾ ʚʽʟʫʘʣʴʥʦʾ ʩʝʣʝʢʮʽʾ 

ʜʦʟʚʦʣʠʣʦ ʚʠʨʽʟʥʷʪʠ ʣʽʥʽʾ ʟ ʚʠʩʦʢʠʤʠ ʨʽʚʥʷʤʠ ʝʢʩʧʨʝʩʽʾ ʮʽʣʴʦʚʦʛʦ ʨʝʧʦʨʪʝʨʥʦʛʦ 

ʙʽʣʢʫ ʩʝʨʝʜ ʟʘʛʘʣʴʥʦʾ ʤʘʩʠ ʪʨʘʥʩʛʝʥʥʠʭ ʢʦʨʝʥʽʚ C.sativus. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦ 

ʚʽʜʙʦʨʫ ʣʽʥʽʡ-ʧʨʦʜʫʮʝʥʪʽʚ ʤʦʞʝ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʦ ʽ ʚ ʧʦʜʘʣʴʰʦʤʫ ʧʨʠ ʩʝʣʝʢʮʽʾ 

ʨʦʩʣʠʥʥʠʭ ʢʫʣʴʪʫʨ, ʱʦ ʧʨʦʜʫʢʫʚʘʪʠʤʫʪʴ ʙʽʣʢʠ ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. 
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ʂʨʘʚʯʝʥʢʦ ɭ.ʉ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ "ʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ" 

bloodybride@bigmir.net 
ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʩʝʨʝʜ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʦʟʨʦʙʦʢ ʟʥʘʯʥʝ ʤʽʩʮʝ 

ʟʘʡʤʘʶʪʴ ʬʫʥʛʽʮʠʜʥʽ ʧʨʝʧʘʨʘʪʽʚ ʤʽʢʨʦʙʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʦʩʥʦʚʫ ʷʢʠʭ 

ʩʢʣʘʜʘʶʪʴ ʞʠʚʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʘʙʦ ʾʭ ʙʽʦʣʦʛʽʯʥʦ-ʘʢʪʠʚʥʽ ʤʝʪʘʙʦʣʽʪʠ. ʊʘʢʽ 

ʧʨʝʧʘʨʘʪʠ ʤʘʶʪʴ ʧʨʠʥʮʠʧʦʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚʽʜ ʚʽʜʦʤʠʭ ʭʽʤʽʯʥʠʭ ʬʫʥʛʽʮʠʜʽʚ - 

ʥʠʟʴʢʫ ʪʦʢʩʠʯʥʽʩʪʴ, ʝʢʦʣʦʛʽʯʥʽʩʪʴ ʪʘ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ.  

ɯʩʥʫʻ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʤʽʢʨʦʙʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʧʨʦʪʠʛʨʠʙʢʦʚʦʾ ʜʽʾ. ʋ 

ʚʝʪʝʨʠʥʘʨʥʽʡ ʧʨʘʢʪʠʮʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʘʢʽ: ʥʽʩʪʘʪʠʥ, ʣʝʚʦʨʠʥ, ʘʤʬʦʪʝʨʠʮʠʥ ɺ, 

ʛʨʠʟʝʦʬʫʣʴʚʽʥ. ʋʩʽ ʚʦʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʪʠʤ, ʱʦ ʩʪʽʡʢʽʩʪʴ ʜʦ ʜʘʥʠʭ 

ʧʨʝʧʘʨʘʪʽʚ ʥʝ ʥʘʙʫʚʘʻʪʴʩʷ ʤʽʢʨʦʙʥʠʤʠ ʧʘʪʦʛʝʥʘʤʠ ʚʟʘʛʘʣʽ, ʘʙʦ ʞ ʥʘʙʫʚʘʻʪʴʩʷ 

ʧʦʚʽʣʴʥʦ. ɺʠʱʝʚʢʘʟʘʥʽ ʘʥʪʠʙʽʦʪʠʢʠ ʝʬʝʢʪʠʚʥʽ ʚ ʙʦʨʦʪʴʙʽ ʟ ʢʘʥʜʠʜʦʟʘʤʠ 

(ʥʽʩʪʘʪʠʥ, ʣʝʚʦʨʠʥ), ʧʨʦʪʠ ʧʘʪʦʛʝʥʥʠʭ ʛʨʠʙʽʚ ʨʦʜʽʚ Blastomyces, Histoplasma, 

Cryptococcus (ʘʤʬʦʪʝʨʠʮʠʥ ɺ), ʘ ʪʘʢʦʞ ʧʨʦʪʠ ʛʨʠʙʽʚ ʨʦʜʽʚ Trichophyton ʡ 

Microsporum (ʛʨʠʟʝʦʬʫʣʴʚʽʥ) [1].  

ʌʫʥʛʽʮʠʜʠ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʽ ʜʣʷ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ, ʥʘʡʯʘʩʪʽʰʝ 

ʦʚʦʯʝʚʠʭ, ʧʣʦʜʦʚʠʭ, ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ ʪʘ ʨʠʩʫ. ʇʝʨʝʚʘʛʘ ʜʘʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʚ ʾʭ 

ʝʢʦʣʦʛʽʯʥʦʩʪʽ ʪʘ ʙʝʟʧʝʯʥʦʩʪʽ ʜʣʷ ʣʶʜʝʡ, ʘ ʪʘʢʦʞ ʚ ʪʦʤʫ, ʱʦ ʚʦʥʠ ʩʪʠʤʫʣʶʶʪʴ 

ʨʦʟʚʠʪʦʢ ʢʫʣʴʪʫʨ ʪʘ ʚʨʦʞʘʡʥʽʩʪʴ. ʊʘʢ, ɹʽʦʬʫʥʛʽʮʠʜ ʌʽʪʦɼʦʢʪʦʨ ̒ ʣʽʢʫʚʘʣʴʥʦ-

ʧʨʦʬʽʣʘʢʪʠʯʥʠʤ ʙʽʦʧʨʝʧʘʨʘʪʦʤ ʜʣʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʨʦʩʣʠʥ. ʁʦʛʦ ʦʩʥʦʚʘ 

- ʮʝ ʞʠʚʘ ʙʽʦʤʘʩʘ ʩʧʦʨʦʚʠʭ ʙʘʢʪʝʨʽʡ Bacillus subtilus, ʷʢʘ ʧʨʠʛʥʽʯʫʻ 

ʨʦʟʤʥʦʞʝʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʨʷʜʫ ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʛʨʠʙʽʚ ʽ ʙʘʢʪʝʨʽʡ, ʩʧʨʠʷʻ 

ʧʽʜʚʠʱʝʥʥʶ ʽʤʫʥʽʪʝʪʫ ʽ ʩʪʠʤʫʣʶʻ ʨʽʩʪ ʨʦʩʣʠʥ, ʱʦ ʻ ʚʘʞʣʠʚʠʤ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ 

ʚʨʦʞʘʡʥʦʩʪʽ. ɺʧʣʠʚ ʥʘ ʽʤʫʥʽʪʝʪ ʤʘʻ ʽ ʧʨʝʧʘʨʘʪ ʌʽʪʦʩʧʦʨʠʥ-ʄ, ʷʢʠʡ ʟʘʧʦʙʽʛʘʻ 

ʧʨʦʥʠʢʥʝʥʥʶ ʚ ʨʦʩʣʠʥʫ ʟʙʫʜʥʠʢʽʚ ʭʚʦʨʦʙ ʽ ʧʨʠʛʥʽʯʫʻ ʾʭ ʨʦʟʚʠʪʦʢ ʱʝ ʜʦ 

ʜʦʟʨʽʚʘʥʥʷ ʚʨʦʞʘʶ. ɯʥʰʠʡ ʧʨʝʧʘʨʘʪ - ʇʣʘʥʨʠʟ - ʤʽʩʪʠʪʴ ʙʘʢʪʝʨʽʾ ʈseudomonas 

fluorescens Aʈ-33, ʷʢʽ ʢʨʽʤ ʧʨʠʛʥʽʯʝʥʥʷ ʰʢʽʜʣʠʚʦʾ ʤʽʢʨʦʬʣʦʨʠ, ʩʧʨʠʷʶʪʴ 

ʚʠʜʽʣʝʥʥʶ ʨʦʩʣʠʥʘʤʠ ʬʽʪʦʘʣʝʢʩʠʥʽʚ, ʱʦ ʧʽʜʚʠʱʫʻ ʾʭ ʽʤʫʥʽʪʝʪ [2,3].  

ʄʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ ʟʘʭʠʩʪʫ ʚʽʜ ʧʘʪʦʛʝʥʥʠʭ ʛʨʠʙʽʚ ʤʘʶʪʴ ʚʝʣʠʢʽ 

ʧʝʨʩʧʝʢʪʠʚʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʻ ʘʣʴʪʝʨʥʘʪʠʚʦʶ ʭʽʤʽʯʥʠʤ 

ʧʨʝʧʘʨʘʪʘʤ. ʊʦʤʫ, ʧʝʨʩʧʝʢʪʠʚʥʦʶ ʩʬʝʨʦʶ ʨʦʟʚʠʪʢʫ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʻ ʧʦʰʫʢ 

ʥʦʚʠʭ ʧʨʦʜʫʮʝʥʪʽʚ ʬʫʥʛʽʮʠʜʥʠʭ ʘʥʪʠʙʽʦʪʠʢʽʚ, ʨʦʟʨʦʙʢʘ ʝʬʝʢʪʠʚʥʠʭ ʛʦʪʦʚʠʭ 

ʬʦʨʤ ʧʨʝʧʘʨʘʪʽʚ ʪʘ ʪʝʭʥʦʣʦʛʽʡ ʾʭ ʚʠʨʦʙʥʠʮʪʚʘ.  

1. ʃʠʪʚʠʥ ɺ. ʇ., ʇʦʣʽʱʫʢ ɺ. ɺ., ʃʠʪʚʠʥʝʥʢʦ ɺ. ʄ. ɹʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽ ʧʨʝʧʘʨʘʪʠ ʜʣʷ ʟʘʭʠʩʪʫ ʪʚʘʨʠʥ 

ʽ ʧʪʠʮʽ // ʇʨʦʙʣʝʤʠ ʟʦʦʽʥʞʝʥʝʨʽʾ ʪʘ ʚʝʪʝʨʠʥʘʨʥʦʾ ʤʝʜʠʮʠʥʠ. ɿʙʽʨʥʠʢ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ ʍɼɿɺɸ. ˈ 2010. 

ˈ ɺʠʧʫʩʢ 21.4.2, ʊ.2. ˈ ʉ. 225ï229. 
2. ʇʘʪʠʢʘ ɺ.ʇ. ɽʢʦʣʦʛʽʯʥʽ ʦʩʥʦʚʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʽʦʣʦʛʽʯʥʠʭ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ ʷʢ ʘʣʴʪʝʨʥʘʪʠʚʠ 

ʭʽʤʽʯʥʠʤ ʧʝʩʪʠʮʠʜʘʤ / ɺ.ʇ. ʇʘʪʠʢʘ, ʊ.ɻ. ʆʤʝʣʴʷʥʝʮʴ // ɸʛʨʦʝʢʦʣʦʛʽʯʥʠʡ ʞʫʨʥʘʣ. ï 2005, ˉ 2. ï ʉ.21ï

24. 

3. ʏʝʨʥʠʮʴʢʠʡ ʖ.ʆ. ʄʽʢʨʦʙʥʽ ʧʨʝʧʘʨʘʪʠ ʫ ʙʽʦʢʦʥʪʨʦʣʽ ʬʽʪʦʧʘʪʦʛʝʥʽʚ /ʖ.ʆ. ʏʝʨʥʠʮʴʢʠʡ, 
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ʉʋʏɸʉʅɯ ʄɽʊʆɼʀ ɺʀɿʅɸʏɽʅʅʗ ʉɽʈʀʅʆɺʀʍ ʇʈʆʊɽɸɿ 

ʂʨʘʩʴʢʦ ɸ.ʄ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

 

ʉʴʦʛʦʜʥʽ ʥʘ ʨʠʥʢʫ ʬʝʨʤʝʥʪʽʚ ʧʝʨʝʚʘʞʘʶʪʴ ʧʨʝʧʘʨʘʪʠ ʤʽʢʨʦʙʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ, ʘ ʩʝʨʝʜ ʥʠʭ ʜʦ 40% ʧʨʠʧʘʜʘʻ ʥʘ ʜʦʣʶ ʧʨʦʪʝʘʟ. ɹʽʣʴʰʽʩʪʴ ʟ ʥʠʭ, ʚ 

ʦʩʥʦʚʥʦʤʫ, ʥʝʡʪʨʘʣʴʥʠʭ ʽ ʣʫʞʥʠʭ, ʦʪʨʠʤʫʶʪʴ ʟ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʨʦʜʫ Bacillus. 

ʇʨʦʪʝʘʟʠ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʛʨʫʧʠ ʩʝʨʠʥʫ ʚ ʘʢʪʠʚʥʦʤʫ ʮʝʥʪʨʽ ï 

ʩʝʨʠʥʦʚʽ ï ʟʥʘʡʰʣʠ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʩʢʣʘʜʽ ʘʥʪʠʤʽʢʨʦʙʥʠʭ ʪʘ ʽʥʰʠʭ 

ʟʘʩʦʙʽʚ. ʊʦʤʫ, ʘʢʪʫʘʣʴʥʠʤ ʻ ʧʠʪʘʥʥʷ ʦʧʪʠʤʽʟʘʮʽʾ ʤʝʪʦʜʽʚ ʚʠʟʥʘʯʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ 

ʮʽʻʾ ʛʨʫʧʠ ʧʨʦʪʝʘʟ.  

ɺ ʢʣʘʩʠʯʥʦʤʫ ʤʝʪʦʜʽ ɺʽʣʴʰʪʝʪʪʝʨʘ ʽ ɺʘʣʴʜʰʤʽʜʪ-ʃʝʡʪʮ ʘʢʪʠʚʥʽʩʪʴ 

ʩʝʨʠʥʦʚʠʭ ʧʨʦʪʝʘʟ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʢʽʣʴʢʽʩʪʶ ʘʤʽʥʥʦʛʦ ʘʟʦʪʫ, ʷʢʠʡ ʫʪʚʦʨʶʻʪʴʩʷ 

ʧʨʠ ʛʽʜʨʦʣʽʟʽ ʨʦʟʯʠʥʫ ʞʝʣʘʪʠʥʫ ʬʝʨʤʝʥʪʥʠʤ ʨʦʟʯʠʥʦʤ. ʅʝʜʦʣʽʢʦʤ ʜʘʥʦʛʦ 

ʤʝʪʦʜʫ ʻ ʥʝʤʦʞʣʠʚʽʩʪʴ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʧʨʦʮʝʩ, ʦʩʢʽʣʴʢʠ ʚʩʽ ʝʪʘʧʠ ʧʦʪʨʝʙʫʶʪʴ 

ʜʫʞʝ ʢʨʦʧʽʪʢʦʾ ʨʦʙʦʪʠ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʥʘʯʥʠʭ ʧʦʭʠʙʦʢ. [1]
 
 

ʆʪʞʝ, ʧʦʩʪʘʻ ʧʠʪʘʥʥʷ ʧʦʰʫʢʫ ʙʽʣʴʰ ʪʦʯʥʠʭ ʪʘ ʧʨʦʩʪʠʭ ʤʝʪʦʜʽʚ, ʱʦ 

ʜʦʟʚʦʣʠʣʠ ʙ ʟʤʝʥʰʠʪʠ ʾʭ ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ ʪʘ ʚʠʪʨʘʪʠ ʯʘʩʫ.  

"Millipore Corporation" ʟʘʧʨʦʧʦʥʫʚʘʣʘ ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ 

ʪʨʠʧʩʠʥʫ (ʩʝʨʠʥʦʚʦʾ ʧʨʦʪʝʘʟʠ), ʜʝ ʟʘ ʦʜʠʥʠʮʶ ʘʢʪʠʚʥʦʩʪʽ ʧʨʠʡʤʘʻʪʴʩʷ ʪʘʢʘ ʾʾ  

ʢʽʣʴʢʽʩʪʴ, ʱʦ ʛʽʜʨʦʣʽʟʫʻʪʴʩʷ ʟʘ 1ʭʚ ʫ ʧʨʠʩʫʪʥʦʩʪʽ ʽʦʥʽʚ ʢʘʣʴʮʽʶ. ɸʢʪʠʚʥʽʩʪʴ 

ʧʨʦʪʝʘʟʠ ʚʠʟʥʘʯʘʶʪʴ ʚʠʤʽʨʶʚʘʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʚʽʣʴʥʠʭ ʘʤʽʥʦʛʨʫʧ. ʇʝʨʝʚʘʛʦʶ  

ʤʝʪʦʜʫ ʻ ʜʦʩʪʫʧʥʽʩʪʴ ʨʝʘʢʪʠʚʽʚ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʚ ʣʘʙʦʨʘʪʦʨʽʾ.  

ɯʥʰʠʤ ʟʘʧʨʦʧʦʥʦʚʘʥʠʤ ʧʨʠʡʦʤʦʤ ʻ ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʬʝʨʤʝʥʪʫ ʟʘ 

ʚʠʤʽʨʶʚʘʥʥʷʤ ʣʶʤʽʥʝʩʮʝʥʮʽʾ ʨʝʘʢʮʽʡʥʦʾ ʩʫʤʽʰʽ [2, 3]. ʆʜʥʠʤ ʟ ʚʘʨʽʘʥʪʽʚ ʻ 

ʤʝʪʦʜ ʽʥʢʫʙʘʮʽʾ ʣʶʮʠʬʝʨʘʟʠ ʟ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʧʨʦʙʦʶ, ʧʽʩʣʷ ʯʦʛʦ ʚʠʤʽʨʶʶʪʴ 

ʙʽʦʣʶʤʽʥʝʩʮʝʥʮʽʶ ʨʝʘʢʮʽʡʥʦʾ ʩʫʤʽʰʽ, ʚ ʷʢʫ ʧʦʧʝʨʝʜʥʴʦ ʚʥʦʩʷʪʴ ʚʽʜʥʦʚʣʝʥʫ 

ʅɸɼʌ-ʦʢʩʠʨʝʜʫʢʪʘʟʫ, ʘ ʜʦʩʣʽʜʞʫʚʘʥʫ ʧʨʦʙʫ ʜʦʜʘʶʪʴ ʧʽʩʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʩʪʘʙʽʣʴʥʦʛʦ ʨʽʚʥʷ ʣʶʤʽʥʝʩʮʝʥʮʽʾ. ʆʩʦʙʣʠʚʽʩʪʶ ʤʝʪʦʜʫ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʩʧʝʢʪʨʦʬʣʫʦʨʠʤʝʪʨʘ ʪʘ ʣʶʮʠʬʝʨʘʟʠ, ʘ ʪʘʢʦʞ ʥʝʦʙʭʽʜʥʽʩʪʴ ʜʦʜʘʪʢʦʚʦʾ ʛʨʘʬʽʯʥʦʾ 

ʦʙʨʦʙʢʠ ʨʝʟʫʣʴʪʘʪʽʚ [3].  

ɼʨʫʛʠʡ ʤʝʪʦʜ, ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʚʠʤʽʨʽ ʬʣʫʦʨʝʩʮʝʥʮʽʾ, ʧʨʦʚʦʜʠʪʴʩʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʷʢ ʩʫʙʩʪʨʘʪʫ ʢʘʟʝʾʥʫ, ʤʽʯʝʥʦʛʦ ʬʣʫʦʨʝʩʮʝʥʪʥʠʤ ʽʟʦʪʽʦʮʠʘʥʘʪʦʤ 

(FITC) [3]. ɼʽʷ ʧʨʦʪʝʘʟʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʦʟʱʝʧʣʝʥʥʷ FITC-ʤʽʯʝʥʦʛʦ ʢʘʟʝʾʥʫ ʥʘ 

ʬʨʘʛʤʝʥʪʠ, ʷʢʽ ʥʝ ʦʩʽʜʘʶʪʴ ʚ ʢʠʩʣʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ʆʪʨʠʤʘʥʽ ʜʘʥʥʽ ʧʦʨʽʚʥʶʶʪʴ 

ʟ ʢʦʥʪʨʦʣʝʤ, ʚʠʟʥʘʯʘʶʯʠ ʘʢʪʠʚʥʽʩʪʴ ʩʝʨʠʥʦʚʦʾ ʧʨʦʪʝʘʟʠ. ʇʝʚʥʠʤ ʥʝʜʦʣʽʢʦʤ 

ʤʝʪʦʜʫ ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʧʝʨʝʜʥʴʦʾ ʧʽʜʛʦʪʦʚʢʠ ʪʽʦʮʽʘʥʘʪʫ, ʘʣʝ ʧʝʨʝʚʘʛʦʶ ï 

ʪʦʯʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

 
ʃʽʪʝʨʘʪʫʨʘ:  
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ʈʘʮʽʦʥʘʣʴʥʝ ʭʘʨʯʫʚʘʥʥʷ ʻ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʤ ʽ ʝʬʝʢʪʠʚʥʠʤ ʬʘʢʪʦʨʦʤ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʟʙʝʨʝʞʝʥʥʷ ʞʠʪʪʷ ʽ ʟʜʦʨʦʚ'ʷ ʣʶʜʠʥʠ. ɿ ʥʘʡʜʘʚʥʽʰʠʭ ʯʘʩʽʚ ʚʽʜʦʤʘ 

ʦʩʦʙʣʠʚʘ ʨʦʣʴ ʤʦʣʦʢʘ ʽ ʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʚ ʭʘʨʯʫʚʘʥʥʽ ʣʶʜʝʡ. 

ʇʝʨʩʧʝʢʪʠʚʥʠʤʠ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʣʽʢʫʚʘʣʴʥʦʛʦ ʪʘ ʜʽʻʪʠʯʥʦʛʦ ʭʘʨʯʫʚʘʥʥʷ ʻ 

ʢʦʤʙʽʥʦʚʘʥʽ ʢʠʩʣʦʤʦʣʦʯʥʽ ʧʨʦʜʫʢʪʠ ʷʢ ʜʞʝʨʝʣʦ ʞʠʚʠʭ ʢʣʽʪʠʥ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, 

ʷʢʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʤʽʢʨʦʝʢʦʣʦʛʽʾ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ ʣʶʜʠʥʠ [1]. ʋ 

ʥʘʰ ʯʘʩ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʘʛʘʣʴʥʝ ʧʦʛʽʨʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʥʘ ʚʩʽʡ 

ʧʣʘʥʝʪʽ, ʱʦ ʽʩʪʦʪʥʦʛʦ ʟʙʽʣʴʰʠʣʦ ʧʦʧʫʣʷʨʥʽʩʪʴ ʧʨʦʜʫʢʪʽʚ ʦʟʜʦʨʦʚʯʦʾ ʜʽʾ, 

ʩʧʨʷʤʦʚʘʥʦʾ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʽʤʫʥʽʪʝʪʫ, ʧʦʧʝʨʝʜʞʝʥʥʷ ʩʪʘʨʽʥʥʷ. ʋ ʟʚ'ʷʟʢʫ ʽʟ ʮʠʤ 

ʚ ʫʩʴʦʤʫ ʩʚʽʪʽ ʛʦʩʪʨʦ ʩʪʦʾʪʴ ʧʨʦʙʣʝʤʘ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ ʧʨʦʜʫʢʪʽʚ, 

ʪʘʢ ʟʚʘʥʦʾ çʟʜʦʨʦʚʦʾ ʾʞʽè, ʷʢʘ ʚʽʜʧʦʚʽʜʘʣʘ ʙ ʨʝʘʣʽʷʤ ʩʴʦʛʦʜʝʥʥʷ ï ʙʫʣʘ ʙ 

ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʦʶ ʪʘ ʝʢʦʥʦʤʽʯʥʦ ʜʦʩʪʫʧʥʦʶ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʪʦʨʠʥʥʦʾ 

ʤʦʣʦʯʥʦʾ ʩʠʨʦʚʠʥʠ ʽ ʷʛʽʜʥʠʭ ʢʦʥʮʝʥʪʨʘʪʽʚ ʜʘʻ ʟʤʦʛʫ ʦʪʨʠʤʘʪʠ ʧʨʦʜʫʢʪʠ ʟ 

ʚʝʣʠʢʠʤ ʚʤʽʩʪʦʤ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʜʦʩʪʫʧʥʠʭ ʽ ʝʢʦʣʦʛʽʯʥʦ 

ʙʝʟʧʝʯʥʠʭ. ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʟʨʦʩʪʘʻ ʧʦʧʠʪ ʥʘ ʞʝʣʝʧʦʜʽʙʥʽ ʤʦʣʦʯʥʽ ʧʨʦʜʫʢʪʠ, ʱʦ 

ʤʽʩʪʷʪʴ ʛʽʜʨʦʢʦʣʦʾʜʠ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ (ʢʘʨʨʘʛʝʥ, ʧʝʢʪʠʥʠ, ʘʛʘʨ) ʽ ʨʽʟʥʽ 

ʬʽʪʦʜʦʙʘʚʢʠ, ʚʽʜʦʤʽ ʩʚʦʾʤʠ ʮʽʣʶʱʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. 

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʞʝʣʝʧʦʜʽʙʥʠʭ ʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʤʦʣʦʯʥʫ (ʧʽʜʩʠʨʥʫ) ʩʠʨʦʚʘʪʢʫ, ʙʘʢʪʝʨʽʘʣʴʥʫ ʟʘʢʚʘʩʢʫ ʩʫʭʫ ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ 

ʡʦʛʫʨʪʫ (ʊʄ Good Food) ʚ ʢʽʣʴʢʦʩʪʽ 0,05% ʚʽʜ ʤʘʩʠ. ʉʢʣʘʜ ʟʘʢʚʘʩʢʠ: ʣʘʢʪʦʟʘ, 

ʞʠʚʽ ʙʘʢʪʝʨʽʾ: Lactobacillus delbrueckii  subsp. Bulgaricus, Lactobacillus 

acidophilus, Streptococcus salivarius subsp. Termophilus. ɺ ʷʢʦʩʪʽ ʷʛʽʜʥʦʛʦ 

ʥʘʧʦʚʥʶʚʘʯʘ ʚʥʦʩʠʣʠ ʩʠʨʦʧ ʰʠʧʰʠʥʠ ʪʘ ʛʣʦʜʫ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʥʝʦʙʭʽʜʥʽ ʣʶʜʠʥʽ 
ʨʝʯʦʚʠʥʠ: ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʚʽʪʘʤʽʥʽʚ ʉ ʽ ʈ, ʬʣʘʚʦʥʦʾʜʽʚ, ʧʝʢʪʠʥʽʚ, ʜʫʙʠʣʴʥʠʭ 

ʨʝʯʦʚʠʥ. ʗʢ ʟʛʫʱʫʚʘʯ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʨʦʩʣʠʥʥʠʡ ʘʛʘʨ-ʘʛʘʨ, ʱʦ ʤ'ʷʢʦ ʚʧʣʠʚʘʻ 

ʥʘ ʤʽʢʨʦʬʣʦʨʫ ʢʠʰʝʯʥʠʢʘ ʽ ʩʪʠʤʫʣʶʻ ʨʦʙʦʪʫ ʪʨʘʚʥʦʾ ʩʠʩʪʝʤʠ. ɹʽʦʣʦʛʽʯʥʫ 

ʘʢʪʠʚʥʽʩʪʴ ʟʘʢʚʘʩʦʯʥʠʭ ʢʫʣʴʪʫʨ ʚ ʧʨʦʮʝʩʽ ʟʘʢʚʘʰʫʚʘʥʥʷ ʚʠʟʥʘʯʘʣʠ ʰʣʷʭʦʤ 

ʧʽʜʨʘʭʫʥʢʫ ʢʦʣʦʥʽʡ, ʱʦ ʚʠʨʦʩʣʠ ʥʘ ʛʽʜʨʦʣʽʟʘʪʥʦ-ʤʦʣʦʯʥʦʤʫ ʧʦʞʠʚʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ ʯʘʰʢʦʚʠʤ ʤʝʪʦʜʦʤ ʂʦʭʘ. ɺʠʚʯʝʥʥʷ ʢʫʣʴʪʫʨʘʣʴʥʠʭ ʪʘ 

ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʣʽʪʠʥ ʢʫʣʴʪʫʨ ʧʨʠ ʨʽʟʥʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ 

ʩʢʚʘʰʫʚʘʥʥʷ ʧʦʢʘʟʘʣʦ, ʱʦ ʜʽʘʧʘʟʦʥ ʪʝʤʧʝʨʘʪʫʨ ʟʘʢʚʘʰʫʚʘʥʥʷ ʚʽʜ +34 ʜʦ +42Áʉ 

ʽʩʪʦʪʥʦ ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʤʦʨʬʦʣʦʛʽʯʥʽ ʦʟʥʘʢʠ ʜʘʥʦʛʦ ʚʠʜʫ, ʘʣʝ ʧʽʜʚʠʱʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʟʘʢʚʘʰʫʚʘʥʥʷ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʻ ʙʽʦʣʦʛʽʯʥʫ ʘʢʪʠʚʥʽʩʪʴ.  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘʢʚʘʰʫʚʘʥʥʷ +40Áʉ, 

ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʡ ʯʘʩ ʟʘʢʚʘʰʫʚʘʥʥʷ ī 8 ʛʦʜʠʥ. ɿʛʽʜʥʦ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʽʚ 

ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʪʝʨʤʽʥ ʧʨʠʜʘʪʥʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʧʨʦʜʫʢʪʽʚ 5-7 ʜʽʙ. 

ʃʽʪʝʨʘʪʫʨʘ: 

1. ɻʘʚʨʠʣʦʚʘ ʅ.ɹ. ɹʠʦʪʝʭʥʦʣʦʛʠʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ. ʄʦʥʦʛʨʘʬʠʷ. ï 

ʆʤʩʢ: ''ɺʘʨʠʘʥʪ-ʉʠʙʠʨʴ",  2004. ï224 ʩ.  
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ʇɽʈʉʇɽʂʊʀɺʀ ɺʀʂʆʈʀʉʊɸʅʅʗ ɸʅʊʀʆʂʉʀɼɸʅʊʅʀʍ 

ɺʃɸʉʊʀɺʆʉʊɽʁ ʄɽʊɸɹʆʃɯʊɯɺ ɹɸɿʀɼɯɸʃʔʅʀʍ ɻʈʀɹɯɺ 

ʂʫʣʘʡ ɯ.ʆ., ɼʟʠʛʫʥ ʃ.ʇ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè, 

e-mail thesmellofoldbook@gmail.com 

ɿʽ ʟʙʽʣʴʰʝʥʥʷʤ ʧʦʪʨʝʙ ʣʶʜʩʪʚʘ ʫ ʷʢʽʩʥʠʭ ʧʨʦʜʫʢʪʘʭ ʽ ʩʠʨʦʚʠʥʽ ʟôʷʚʣʷʻʪʴʩʷ 

ʧʦʪʨʝʙʘ ʫ ʥʦʚʠʭ ʧʨʦʜʫʮʝʥʪʘʭ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʩʧʦʣʫʢ. ʉʘʤʝ ʪʦʤʫ ʧʦʨʷʜ ʽʟ 

ʝʢʦʥʦʤʽʯʥʦʶ ʽ ʝʢʦʣʦʛʽʯʥʦʶ ʜʦʮʽʣʴʥʽʩʪʶ, ʚʘʞʣʠʚʠʤ ʘʨʛʫʤʝʥʪʦʤ ʥʘ ʢʦʨʠʩʪʴ 

ʟʙʽʣʴʰʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʜʦʩʣʽʜʞʝʥʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʤʘʢʨʦʤʽʮʝʪʽʚ ʻ ʾʭ ʮʽʥʥʽʩʪʴ 

ʷʢ ʭʘʨʯʦʚʦʛʦ ʧʨʦʜʫʢʪ, ʪʘʢ ʽ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʢʨʝʤʠʭ ʚʠʜʽʚ ʚ ʷʢʦʩʪʽ 

ʦʙôʻʢʪʽʚ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʦʪʨʠʤʘʥʥʷ ʜʽʻʪʠʯʥʠʭ, ʬʘʨʤʘʚʮʝʪʠʯʥʠʭ, 

ʣʽʢʫʚʘʣʴʥʠʭ ʪʘ ʣʽʢʫʚʘʣʴʥʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ. 

ʆʜʥʽʻʶ ʟ ʚʘʞʣʠʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʨʦʤʽʞʥʠʭ ʩʧʦʣʫʢ ʤʝʪʘʙʦʣʽʟʤʫ ʛʨʠʙʽʚ ʻ 

ʾʭʥʽ ʘʥʪʠʦʢʩʠʜʘʥʪʥʽ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ʊʘʢ ʫ ʧʨʦʜʫʢʪʘʭ ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ 

ʙʘʟʠʜʽʘʣʴʥʠʭ ʛʨʠʙʽʚ ʟʥʘʡʜʝʥʦ ʨʷʜ ʩʧʦʣʫʢ (ʢʘʨʦʪʠʥʦʾʜʠ, ʤʝʪʽʦʥʽʥʠ, ʝʨʛʦʪʽʦʥʽʥ, 

ʬʣʘʚʦʥʦʾʜʠ, ʙʝʥʟʦʭʽʥʦʥ ʪʘ ʽʥʰʽ ʩʧʦʣʫʢʠ ʬʝʥʦʣʴʥʦʾ ʧʨʠʨʦʜʠ), ʷʢʽ ʘʢʪʠʚʫʶʪʴ 

ʟʘʭʠʩʥʽ ʤʝʭʘʥʽʟʤʠ ʥʝʡʪʨʘʣʽʟʘʮʽʾ ʚʽʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ, ʥʘʜʣʠʰʦʢ ʷʢʠʭ ʤʘʻ 

ʪʦʢʩʠʯʥʫ ʜʽʶ. ɼʘʥʽ ʤʝʭʘʥʽʟʤʠ ʧʦʣʷʛʘʶʪʴ ʫ ʧʨʠʟʫʧʠʥʝʥʥʽ ʧʝʨʝʦʢʠʩʥʦʛʦ 

ʦʢʠʩʣʝʥʥʷ ʣʽʧʽʜʽʚ, ʟʚ'ʷʟʫʚʘʥʥʽ ʯʠ ʨʫʡʥʘʮʽʾ ʚʽʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ, ʰʣʷʭʦʤ ʦʙʨʠʚʫ 

ʨʝʘʢʮʽʡʥʠʭ ʣʘʥʮʶʛʽʚ ʟ ʫʪʚʦʨʝʥʥʷʤ ʤʘʣʦʘʢʪʠʚʥʠʭ ʨʘʜʠʢʘʣʽʚ, ʘʢʪʠʚʘʮʽʾ 

ʬʝʨʤʝʥʪʽʚ. 

ɹʘʟʠʜʽʦʤʽʮʝʪʠ ʙʘʛʘʪʽ ʥʘ ʪʘʢʽ ʩʧʦʣʫʢʠ ʷʢ ʪʝʨʧʝʥʦʾʜʠ, ʜʦ ʷʢʠʭ ʥʘʣʝʞʘʪʴ 

ʪʝʨʧʝʥʠ ï ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʽ ʙʽʦʨʝʛʫʣʷʪʦʨʠ. ɼʝʷʢʽ ʟ ʥʠʭ ʤʘʶʪʴ 

ʘʥʪʠʘʥʜʨʦʛʝʥʥʫ, ʘʥʪʠʦʢʩʠʜʘʥʪʥʫ, ʧʨʦʪʠʧʫʭʣʠʥʥʫ, ʘʥʪʠʢʦʤʧʣʝʤʝʥʪʘʨʥʫ, 

ʧʨʦʪʠʤʽʢʨʦʙʥʫ ʜʽʶ, ʘʢʪʠʚʥʽʩʪʴ ʧʨʦʪʠ ʛʝʧʘʪʠʪʫ ɺ, ɺɯʃ-1. ɼʣʷ ʤʝʣʘʥʽʥʽʚ 

ʢʣʽʪʠʥʥʦʾ ʦʙʦʣʦʥʢʠ ʛʨʠʙʽʚ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʘʥʪʠʦʢʩʠʜʘʥʪʥʽ, ʛʝʥʦʧʨʦʪʝʢʪʦʨʥʽ, 

ʨʘʜʽʦʧʨʦʪʝʢʪʦʨʥʽ, ʽʤʫʥʦʤʦʜʝʣʶʶʯʽ ʪʘ ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. ɺʠʩʦʢʠʡ 

ʚʤʽʩʪ ʤʝʣʘʥʽʥʽʚ ʚʩʪʘʥʦʚʣʝʥʦ ʜʣʷ Inonotus obliquus ʪʘ ʚʠʜʽʚ ʨʦʜʫ Phellinus. 

ʇʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʪʘʢʦʞ ʟʜʘʪʥʽʩʪʴ ʘʤʽʥʦʢʠʩʣʦʪʠ ʝʨʛʦʪʽʦʥʝʾʥʫ ʽʟ ʤʘʢʨʦʤʽʮʝʪʽʚ 

ʧʦʧʝʨʝʜʞʫʚʘʪʠ ʢʣʽʪʠʥʥʫ ʪʦʢʩʠʯʥʽʩʪʴ, ʦʧʦʩʝʨʝʜʢʦʚʘʥʫ ʚʽʣʴʥʠʤʠ ʨʘʜʠʢʘʣʘʤʠ ʪʘ 

ʽʥʜʫʢʦʚʘʥʫ ʤʽʜʜʶ. ʆʧʠʩʘʥʽ ʘʥʪʠʦʢʩʠʜʘʥʪʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʣʽʧʽʜʥʦʾ ʬʨʘʢʮʽʾ G. 

frondosa ʽ ʝʢʩʪʨʘʢʪʫ ʟ Geastrum saccatum, ʙʘʛʘʪʠʭ ʥʘ ɓ-ʛʣʶʢʘʥ. ʊʘʢ ʷʢ ʬʝʥʦʣʠ ʽ 

ʧʦʣʽʬʝʥʦʣʠ ʻ ʟʚʠʯʘʡʥʠʤʠ ʤʝʪʘʙʦʣʽʪʘʤʠ ʛʨʠʙʽʚ ʨʽʟʥʠʭ ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʛʨʫʧ, 

ʤʦʞʥʘ ʜʦʧʫʩʪʠʪʠ, ʱʦ ʘʥʪʠʦʢʩʠʜʘʥʪʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚ ʪʽʡ ʯʠ ʽʥʰʽʡ ʤʽʨʽ ʚʣʘʩʪʠʚʽ 

ʫʩʽʤ ʙʘʟʠʜʽʘʣʴʥʠʤ ʤʘʢʨʦʤʽʮʝʪʘʤ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʘʨʪʦ ʚʠʚʯʘʪʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʠʱʠʭ 

ʙʘʟʠʜʽʘʣʴʥʠʭ ʛʨʠʙʽʚ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʤʦʞʫʪʴ ʟʥʘʡʪʠ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ 

ʭʘʨʯʦʚʽʡ ʪʘ ʤʝʜʠʯʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ: 

1. ɯʚʘʥʦʚʘ ʊ. ʉ. ɹʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ ʛʨʠʙʽʚ ʚʽʜʜʽʣʫ Basidiomycota (ʆʛʣʷʜ) / ʊ.ʉ. 

ɯʚʘʥʦʚʘ, ʅ.ɸ. ɹʽʩʴʢʦ, ɺ.ʖ. ɹʘʨʰʪʝʡʥ, ʊ.ɸ. ʂʨʫʧʦʜʴʦʨʦʚʘ // ʇʨʦʙʣʝʤʠ ʭʘʨʯʫʚʘʥʥʷ. ï

2010. - ˉ1-2(22). ï C. 42-47. 

2. ɹʽʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʣʽʢʘʨʩʴʢʠʭ ʤʘʢʨʦʤʽʮʝʪʦʚ ʚ ʢʫʣʴʪʫʨʽ: ɿʙʽʨʥʠʢ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ ʫ 

ʜʚʦʭ ʪʦʤʘʭ. ʊ. 1 / ɿʘ ʨʝʜ. ʯʣ.- ʢʦʨ . ʅɸʅ ʋʢʨʘʾʥʠ ʉ.ʇ. ɺʘʩʩʝʨʘ . - ʂʠʾʚ : ɸʣʴʪʝʨʧʨʝʩ , 2011. - 

400 ʩ. 
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ɺʇʃʀɺ ʈɯɿʅʀʍ ʂʆʈʄʆɺʀʍ ʉʋɹʉʊʈɸʊɯɺ ʅɸ ɸʄɯʅʆʂʀʉʃʆʊʅʀʁ 

ʉʂʃɸɼ ʂʋʃʔʊʋʈʀ SIMOCEPHALUS VETULUS (MULLER )  

ʂʫʰʥʽʨʠʢ ʆ.ɺ., ʍʫʜʘ ʃ.ɺ., ʆ.ɯ. ʍʫʜʠʡ 

ʏʝʨʥʽʚʝʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʖʨʽʷ ʌʝʜʴʢʦʚʠʯʘ 

ʤ. ʏʝʨʥʽʚʮʽ, ʋʢʨʘʾʥʘ 

kushniryk-olga@email.ua  
 

ɼʣʷ ʦʨʛʘʥʽʟʤʫ ʨʠʙ ʫ ʧʝʨʽʦʜ ʽʥʪʝʥʩʠʚʥʦʛʦ ʨʦʩʪʫ ʦʜʥʠʤ ʽʟ ʣʽʤʽʪʫʶʯʠʭ 

ʬʘʢʪʦʨʽʚ ʚʠʞʠʚʘʥʦʩʪʽ ʪʘ ʧʦʜʘʣʴʰʦʛʦ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʻ ʟʙʘʣʘʥʩʦʚʘʥʽʩʪʴ 

ʢʦʨʤʫ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘ ʘʤʽʥʦʢʠʩʣʦʪʥʠʤ ʩʢʣʘʜʦʤ. ʊʨʘʜʠʮʽʡʥʠʤ ʢʦʨʤʦʚʠʤ 

ʦʙôʻʢʪʦʤ ʜʣʷ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʧʣʘʥʢʪʦʥʥʠʭ ʨʘʢʦʧʦʜʽʙʥʠʭ, ʷʢʽ ʯʘʩʪʦ ʩʣʫʛʫʶʪʴ 

ʩʪʘʨʪʦʚʠʤ ʢʦʨʤʦʤ ʜʣʷ ʣʠʯʠʥʦʢ ʨʠʙ, ʻ ʜʨʽʞʜʞʽ Saccharomyces cerevisiae. ʆʜʥʘʢ 

ʧʠʪʘʥʥʷ ʧʦʰʫʢʫ ʝʬʝʢʪʠʚʥʽʰʠʭ ʢʦʨʤʦʚʠʭ ʩʫʙʩʪʨʘʪʽʚ ʟʘʣʠʰʘʻʪʴʩʷ ʜʦʩʽ 

ʚʽʜʢʨʠʪʠʤ. ɿ ʦʛʣʷʜʫ ʥʘ ʚʘʛʦʤʫ ʨʦʣʴ ʢʘʨʦʪʠʥʦʾʜʽʚ ʫ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʘʭ 

ʧʦʩʪʝʤʙʨʽʦʥʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʨʠʙ [1], ʚ ʷʢʦʩʪʽ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʦʙôʻʢʪʫ ʜʣʷ 

ʛʦʜʽʚʣʽ ʢʫʣʴʪʫʨʠ ʟʦʦʧʣʘʥʢʪʦʥʫ ʙʫʚ ʦʙʨʘʥʠʡ ʚʠʜ ʜʨʽʞʜʞʽʚ Rhodotorula glutinis, 

ʱʦ ʟʜʘʪʥʠʡ ʜʦ ʢʘʨʦʪʠʥʦʛʝʥʝʟʫ. ɺʽʜʧʦʚʽʜʥʦ, ʤʝʪʦʶ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ 

ʚʩʪʘʥʦʚʠʪʠ ʘʤʽʥʦʢʠʩʣʦʪʥʠʡ ʩʢʣʘʜ S. vetulus ʷʢ ʞʠʚʦʛʦ ʢʦʨʤʫ ʜʣʷ ʨʘʥʥʴʦʾ 

ʤʦʣʦʜʽ ʨʠʙ ʧʨʠ ʟʘʤʽʥʽ ʪʨʘʜʠʮʽʡʥʦʛʦ ʭʘʨʯʦʚʦʛʦ ʩʫʙʩʪʨʘʪʫ ï ʜʨʽʞʜʞʽʚ 

S. cerevisiae ï ʥʘ ʢʘʨʦʪʠʥʩʠʥʪʝʟʫʶʯʽ ʜʨʽʞʜʞʽ R. glutinis. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʤʽʥʘ ʜʨʽʞʜʞʽʚ S. cerevisiae ʥʘ ʢʘʨʦʪʠʥʩʠʥʪʝʟʫʶʯʽ ʫ 

ʧʨʦʮʝʩʽ ʢʫʣʴʪʠʚʫʚʘʥʥʷ S. vetulus ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʘʯʥʦʾ ʟʤʽʥʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʚʤʽʩʪʫ ʧʨʦʪʝʾʥʦʛʝʥʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʨʘʢʦʧʦʜʽʙʥʠʭ. ɿʦʢʨʝʤʘ, 

ʽʩʪʦʪʥʦ ʧʽʜʚʠʱʫʻʪʴʩʷ ʯʘʩʪʢʘ ʤʝʪʽʦʥʽʥʫ, ʛʽʩʪʠʜʠʥʫ ʪʘ ʘʨʛʽʥʽʥʫ.  

ɿʤʝʥʰʝʥʥʷ ʯʘʩʪʢʠ ʬʝʥʽʣʘʣʘʥʽʥʫ, ʪʨʝʦʥʽʥʫ, ʚʘʣʽʥʫ ʪʘ ʽʥʰʠʭ ʘʤʽʥʦʢʠʩʣʦʪ ʥʝ 

ʟʥʠʞʫʻ ʧʦʞʠʚʥʦʾ ʮʽʥʥʦʩʪʽ ʛʦʜʦʚʘʥʠʭ ʨʦʜʦʪʦʨʫʣʦʶ ʨʘʢʦʧʦʜʽʙʥʠʭ. ʎʝ ʧʦʚôʷʟʘʥʦ 

ʽʟ ʟʨʦʩʪʘʥʥʷʤ ʘʙʩʦʣʶʪʥʦʛʦ ʚʤʽʩʪʫ ʚʩʽʭ ʘʤʽʥʦʢʠʩʣʦʪ ʥʘ ʬʦʥʽ ʟʙʽʣʴʰʝʥʦʛʦ ʨʽʚʥʷ 

ʥʘʢʦʧʠʯʝʥʥʷ ʙʽʣʢʘ.  

ɽʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʞʠʚʠʭ ʢʦʨʤʽʚ ʧʨʠ ʛʦʜʽʚʣʽ ʣʠʯʠʥʦʢ ʨʠʙ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʟʙʘʣʘʥʩʦʚʘʥʦʩʪʽ ʾʭ ʘʤʽʥʦʢʠʩʣʦʪʥʦʛʦ ʩʢʣʘʜʫ. ɿʦʢʨʝʤʘ, ʚʤʽʩʪ 

ʟʘʤʽʥʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ ʫ ʢʦʨʤʘʭ ʧʦʚʠʥʝʥ ʩʪʘʥʦʚʠʪʠ ʥʝ ʙʽʣʴʰʝ 33-50% ʚʽʜ ʾʭ 

ʟʘʛʘʣʴʥʦʾ ʤʘʩʠ (ʆʩʪʨʦʫʤʦʚʘ, 2012). ʆʪʨʠʤʘʥʽ ʥʘʤʠ ʨʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʘʣʠ, ʱʦ 

ʜʘʥʠʡ ʧʦʢʘʟʥʠʢ ʫ S. vetulus, ʚʠʨʦʱʝʥʠʭ ʥʘ S. cerevisiae, ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʚʢʘʟʘʥʠʤ 

ʚʠʤʦʛʘʤ, ʪʦʜʽ ʷʢ ʟʘʩʪʦʩʫʚʘʥʥʷ R. glutinis ʜʦʟʚʦʣʷʻ ʚʠʨʽʚʥʷʪʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʟʘʤʽʥʥʠʭ ʪʘ ʥʝʟʘʤʽʥʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ ʫ ʢʫʣʴʪʠʚʦʚʘʥʦʤʫ ʟʦʦʧʣʘʥʢʪʦʥʽ ʜʦ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ. 

 
ʃʽʪʝʨʘʪʫʨʘ: 

1.  ʆʩʪʨʦʫʤʦʚʘ ʀ.ʅ. ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʢʦʨʤʣʝʥʠʷ ʨʳʙ. ʀʟʜ-ʝ 2-ʝ, ʠʩʧʨ. ʠ ʜʦʧ. ï ʉʇʙ.: 

ɻʦʩʅʀʆʈʍ, 2012. ï 564 ʩ. 
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ʆʊʈʀʄɸʅʅʗ ʈɽʂʆʄɹɯʅɸʅʊʅʆɻʆ ɯʅʊɽʈʃɽʁʂɯʅʋ-7 ʃʖɼʀʅʀ ɺ 

ʇʈʆʂɸʈɯʆʊʀʏʅɯʁ ʉʀʉʊɽʄɯ ɽʂʉʇʈɽʉɯɰ  

ʃʫʮʝʥʢʦ ʊ.ʄ. 

ʊʆɺ çʋʥʽʚʝʨʩʘʣʴʥʝ ʘʛʝʥʪʩʪʚʦ çʇʈʆ-ʌɸʈʄɸè 

biotech@pro-pharma.com.ua 
 

ɿʘ ʙʽʣʴʰ ʥʽʞ 25 ʨʦʢʽʚ ʚʠʚʯʝʥʥʷ ʽʥʪʝʨʣʝʡʢʽʥʫ-7 (ɯʃ-7), ʩʪʘʣʠ ʚʽʜʦʤʽ 

ʙʽʣʴʰʽʩʪʴ ʡʦʛʦ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʘ ʤʝʭʘʥʽʟʤʽʚ ʜʽʾ. ʇʦʪʝʥʮʽʘʣ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ 

ʪʝʨʘʧʝʚʪʠʯʥʠʭ ʮʽʣʷʭ ʚ ʚʽʨʫʩʦʣʦʛʽʾ, ʙʘʢʪʝʨʽʦʣʦʛʽʾ, ʦʥʢʦʣʦʛʽʾ ʪʘ ʪʨʘʥʩʧʣʘʥʪʦʣʦʛʽʾ 

ʚʠʷʚʠʚʩʷ ʚʨʘʞʘʶʯʠʤ. ʊʦʤʫ ʦʩʥʦʚʥʘ ʟʘʜʘʯʘ ʧʦʣʷʛʘʻ ʚ ʨʦʟʨʦʙʮʽ ʝʬʝʢʪʠʚʥʦʾ 

ʪʝʭʥʦʣʦʛʽʾ ʦʪʨʠʤʘʥʥʷ ʮʴʦʛʦ ʮʠʪʦʢʽʥʫ. ʅʘ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʪʝʨʘʧʝʚʪʠʯʥʠʭ ʙʽʣʢʽʚ ʥʘʡʧʝʨʩʧʝʢʪʠʚʥʽʰʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ 

ʨʝʢʦʤʙʽʥʘʥʪʥʠʭ ʤʦʣʝʢʫʣ. 

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʧʨʦʜʫʮʝʥʪʘ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʥʘʡʙʽʣʴʰ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʪʘ 

ʝʢʦʥʦʤʽʯʥʦ ʚʠʛʽʜʥʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʢʘʨʽʦʪʠʯʥʦʛʦ ʦʨʛʘʥʽʟʤʫ Escherichia 

coli ʪʘ ʩʠʩʪʝʤʠ ʝʢʩʧʨʝʩʽʾ ʩʢʦʥʩʪʨʫʡʦʚʘʥʦʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʣʘʟʤʽʜʥʦʛʦ ʚʝʢʪʦʨʘ 

(ʨʠʩ. 1). ʊʘʢ ʷʢ ʮʝʡ ʤʽʢʨʦʦʨʛʘʥʽʟʤ ʻ ʥʘʡʜʝʪʘʣʴʥʽʰʝ ʚʠʚʯʝʥʠʤ, ʥʝ ʧʦʪʨʝʙʫʻ 

ʢʦʰʪʦʚʥʠʭ ʩʝʨʝʜʦʚʠʱ ʜʣʷ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʪʘ ʪʘʢʘ ʩʠʩʪʝʤʘ ʝʢʩʧʨʝʩʽʾ ʜʦʟʚʦʣʷʻ 

ʦʪʨʠʤʫʚʘʪʠ ʚʠʩʦʢʽ ʚʠʭʦʜʠ ʮʽʣʴʦʚʦʛʦ ʙʽʣʢʘ. ɼʣʷ ʽʥʜʫʢʮʽʾ ʩʠʥʪʝʟʫ ɯʃ-7 ʙʫʣʦ 

ʦʙʨʘʥʦ ʧʨʦʮʝʜʫʨʫ ʘʫʪʦʽʥʜʫʢʮʽʾ, ʪʘʢ ʷʢ ʮʝ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʻ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʽ 

ʧʦʢʘʟʥʠʢʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʭʽʤʽʯʥʦʛʦ ʽʥʜʫʢʪʦʨʘ ɯʇʊɻ. 

 

 
ʈʠʩ. 1. ʂʘʨʪʘ ʚʝʢʪʦʨʘ ʢʣʦʥʫʚʘʥʥʷ ʽʥʪʝʨʣʝʡʢʽʥʫ-7. ʉM(R) ï ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʜʦ 

ʭʣʦʨʘʤʬʝʥʽʢʦʣʫ, P15ʘ ORI - ʩʘʡʪ ʧʦʯʘʪʢʫ ʨʝʧʣʽʢʘʮʽʾ, T7terminator ï ʪʝʨʤʽʥʘʪʦʨʥʘ ʦʙʣʘʩʪʴ, 

iL7mat ï ʛʝʥ ʽʥʪʝʨʣʝʡʢʽʥʫ, rbs ï ʩʘʡʪ ʟʚôʷʟʫʚʘʥʥʷ ʟ ʨʠʙʦʩʦʤʦʶ, T7prom - ʈʅʂ-ʧʦʣʽʤʝʨʘʟʘ ʊ7 

ʧʨʦʤʦʪʦʨ ʜʣʷ ʪʨʘʥʩʢʨʠʧʮʽʾ in vitro ʟ ʢʣʦʥʦʚʘʥʦʾ ʚʩʪʘʚʢʠ, lac operator ï ʣʘʢʪʦʟʥʠʡ ʦʧʝʨʘʪʦʨ,  

Xba I, Eco RI, Nco I, Xho I, Nde I - ʩʘʡʪʠ ʨʝʩʪʨʠʢʮʽʾ ʚʽʜʧʦʚʽʜʥʠʤʠ ʝʥʜʦʥʫʢʣʝʘʟʘʤʠ. 
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ʈɽʂʆʄɹɯʅɸʅʊʅʆɻʆ ɯʅʊɽʈʃɽʁʂɯʅʋ-7 ʃʖɼʀʅʀ  

ʃʫʮʝʥʢʦ ʊ.ʄ.
1
, ɻʘʣʢʽʥ ʆ.ʖ.
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1
ʊʆɺ çʋʥʽʚʝʨʩʘʣʴʥʝ ʘʛʝʥʪʩʪʚʦ çʇʈʆ-ʌɸʈʄɸè,

 

2
ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 
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ɯʥʪʝʨʣʝʡʢʽʥ-7 (ɯʃ-7) ʻ ʦʜʥʠʤ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʨʝʛʫʣʷʪʦʨʥʠʭ ʮʠʪʦʢʽʥʽʚ 

ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ, ʪʘʢ ʷʢ ʚʽʜʽʛʨʘʻ ʮʝʥʪʨʘʣʴʥʫ ʨʦʣʴ ʚ ʨʦʟʚʠʪʢʫ ʪʘ ʛʦʤʝʦʩʪʘʟʽ ʊ- ʽ 

ɺ-ʣʽʤʬʦʮʠʪʽʚ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʚʝʜʫʪʴʩʷ ʘʢʪʠʚʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʨʝʢʦʤʙʽʥʘʥʪʥʦʛʦ Iʃ-7 ʣʶʜʠʥʠ (ʨʣɯʃ-7), ʷʢ ʟʘʩʦʙʫ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʽʤʫʥʥʦʾ 

ʩʠʩʪʝʤʠ ʣʶʜʝʡ, ʷʢʽ ʧʝʨʝʥʝʩʣʠ ʪʨʘʥʩʧʣʘʥʪʘʮʽʶ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ, ʚʠʩʦʢʦʘʢʪʠʚʥʫ 

ʘʥʪʠʨʝʪʨʦʚʽʨʫʩʥʫ ʪʝʨʘʧʽʶ (ɺɸɸʈʊ) ʪʘ ʭʽʤʽʦʪʝʨʘʧʽʶ [1]. 

ʇʽʜ ʯʘʩ ʨʦʙʦʪʠ ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʧʨʝʧʘʨʘʪʽʚ ʥʘ ʦʩʥʦʚʽ ʨʣɯʃ-7 ʧʨʦʚʝʜʝʥʦ 

ʦʛʣʷʜ ʘʥʘʣʽʪʠʯʥʠʭ ʤʝʪʦʜʽʚ, ʱʦ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ 

ʘʢʪʠʚʥʦʛʦ ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʽʥʛʨʝʜʽʻʥʪʫ ʪʘ ʛʦʪʦʚʠʭ ʣʽʢʘʨʩʴʢʠʭ ʬʦʨʤ ʥʘ ʦʩʥʦʚʽ 

ʽʥʪʝʨʣʝʡʢʽʥʫ-7 ʣʶʜʠʥʠ ʦʪʨʠʤʘʥʦʛʦ ʨʝʢʦʤʙʽʥʘʥʪʥʠʤ ʰʣʷʭʦʤ. ʇʦʢʘʟʘʥʦ, ʱʦ ʪʘʢʽ 

ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ ʷʢ ʝʢʩʢʣʶʟʠʚʥʘ ʭʨʦʤʘʪʦʛʨʘʬʽʷ, ʦʙʝʨʥʝʥʦ-ʬʘʟʦʚʘ 

ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʘ ʨʽʜʠʥʥʘ ʭʨʦʤʘʪʦʛʨʘʬʽʷ, ʝʣʝʢʪʨʦʬʦʨʝʟ ʚ ʧʦʣʽʘʢʨʠʣʘʤʽʜʥʦʤʫ 

ʛʝʣʽ, ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʠʡ ʘʥʘʣʽʟ ʪʘ ʘʥʘʣʽʟ ʩʧʝʮʠʬʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʤʦʞʫʪʴ 

ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʽ ʜʣʷ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʘʢʪʠʚʥʠʭ ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʽʥʛʨʝʜʽʻʥʪʽʚ ʪʘ 

ʛʦʪʦʚʠʭ ʣʽʢʘʨʩʴʢʠʭ ʬʦʨʤ ʥʘ ʦʩʥʦʚʽ ʨʣɯʃ-7. ʊʘʢ ʷʢ ʨʣɯʃ-7 ʦʪʨʠʤʫʶʪʴ ʰʣʷʭʦʤ 

ʩʠʥʪʝʟʫ ʚ ʢʣʽʪʠʥʘʭ Escherichia coli, ʪʦ ʦʙʦʚôʷʟʢʦʚʠʤ ʻ ʧʨʦʚʝʜʝʥʥʷ ʚʠʟʥʘʯʝʥʥʷ 

ʜʦʤʽʰʦʢ ʦʪʨʠʤʘʥʠʭ ʟ ʦʨʛʘʥʽʟʤʫ ʭʘʟʷʾʥʘ: ʟʘʣʠʰʢʦʚʦʾ ɼʅʂ ʢʣʽʪʠʥʠ ʭʘʟʷʾʥʘ ʪʘ 

ʟʘʣʠʰʢʦʚʠʭ ʙʽʣʢʽʚ ʢʣʽʪʠʥʠ ʭʘʟʷʾʥʘ [2].  

ʊʘʢʦʞ ʧʨʦʚʝʜʝʥʦ ʦʛʣʷʜ ʤʦʞʣʠʚʠʭ ʰʣʷʭʽʚ ʚʚʝʜʝʥʥʷ ʪʘ ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ 

ʬʦʨʤ ʨʣɯʃ-7. ʇʝʨʝʚʘʛʘ ʥʘʜʘʻʪʴʩʷ ʽʥôʻʢʮʽʡʥʽ ʣʽʢʘʨʩʴʢʽ ʬʦʨʤʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʢʨʘʱʝ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʩʪʘʙʽʣʴʥʽʩʪʴ ʮʠʪʦʢʽʥʫ. ʅʘ ʧʽʜʩʪʘʚʽ ʘʥʘʣʽʟʫ ʨʦʟʨʦʙʦʢ ʪʘ 

ʧʫʙʣʽʢʘʮʽʡ, ʱʦ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʨʘʥʽʰʝ ʽʥʰʠʤʠ ʜʦʩʣʽʜʥʠʢʘʤʠ, ʟʘʧʨʦʧʦʥʦʚʘʥʦ 

ʤʦʞʣʠʚʠʡ ʩʢʣʘʜ ʜʦʧʦʤʽʞʥʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʙʫʜʝ ʚʟʷʪʦ ʟʘ ʦʩʥʦʚʫ ʜʣʷ ʧʦʜʘʣʴʰʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʟ ʨʦʟʨʦʙʢʠ ʽʥôʻʢʮʽʡʥʦʾ ʛʦʪʦʚʦʾ ʣʽʢʘʨʩʴʢʦʾ ʬʦʨʤʠ. ʆʜʥʘʢ ʥʝ 

ʚʠʢʣʶʯʘʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʣɯʃ-7 ʚ ʚʠʛʣʷʜʽ ʽʥʪʨʘʥʘʟʘʣʴʥʠʭ, 

ʚʘʛʽʥʘʣʴʥʠʭ, ʨʝʢʪʘʣʴʥʠʭ ʬʦʨʤ ʪʘ ʬʦʨʤ ʜʣʷ ʟʦʚʥʽʰʥʴʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ [3]. 
 

1. B cell precursor growth-promoting activity. Purification and characterization of a growth 

factor active on lymphocyte precursors / A. E. Namen [at al.] // J. Exp. Med. ï 1988. ï Vol. 167 ï 

P. 988-1002.  

2. ʅʘʩʪʘʥʦʚʘ ʉʊ-ʅ ʄʆɿʋ 42-8.3:2013 ʃʽʢʘʨʩʴʢʽ ʟʘʩʦʙʠ. ʉʧʝʮʠʬʽʢʘʮʽʾ: ʤʝʪʦʜʠ 

ʚʠʧʨʦʙʫʚʘʥʴ ʪʘ ʢʨʠʪʝʨʽʾ ʧʨʠʡʥʷʪʥʦʩʪʽ ʜʣʷ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ/ʙʽʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ (ICH 

Q6B)  

3. Pat. US 7,585,947B2 IL-7 Drug substance, composition, preparation and uses. / Michel 

Christian Morre; Date of Patent: Sep. 8, 2009. 
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ʉʴʦʛʦʜʥʽ ʚʩʝ ʙʽʣʴʰʦʛʦ ʟʥʘʯʝʥʥʷ ʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʥʘʙʫʚʘʶʪʴ ʤʽʢʨʦʙʥʽ 

ʬʝʨʤʝʥʪʠ ʷʢ ʙʽʣʴʰ ʜʦʩʪʫʧʥʘ, ʘ ʽʥʦʜʽ ʟʥʘʯʥʦ ʝʬʝʢʪʠʚʥʽʰʘ ʘʣʴʪʝʨʥʘʪʠʚʘ ʭʽʤʽʯʥʦ 

ʩʠʥʪʝʟʦʚʘʥʠʤ ʩʧʦʣʫʢʘʤ. ʆʜʥʠʤ ʟ ʪʘʢʠʭ ʬʝʨʤʝʥʪʽʚ ʻ ʛʣʶʢʦʟʦʦʢʩʠʜʘʟʘ, ʱʦ 

ʢʘʪʘʣʽʟʫʻ ʦʢʠʩʥʝʥʥʷ ɓ-D-ʛʣʶʢʦʟʠ ʜʦ ʛʣʶʢʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʟ ʫʪʚʦʨʝʥʥʷʤ 

ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʢʠʩʥʶ ʚ ʷʢʦʩʪʽ ʘʢʮʝʧʪʦʨʫ 

ʝʣʝʢʪʨʦʥʽʚ. ɻʣʶʢʦʟʦʦʢʩʠʜʘʟʘ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʭʽʤʽʯʥʽʡ, 

ʬʘʨʤʘʮʝʚʪʠʯʥʽʡ, ʭʘʨʯʦʚʽʡ ʪʘ ʽʥʰʠʭ ʛʘʣʫʟʷʭ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ɺʦʥʘ ʚʭʦʜʠʪʴ ʜʦ 

ʩʢʣʘʜʫ ʛʣʶʢʦʟʥʠʭ ʙʽʦʩʝʥʩʦʨʽʚ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʛʣʶʢʦʥʦʚʦʾ 

ʢʠʩʣʦʪʠ, ʚʽʜʽʛʨʘʻ ʨʦʣʴ ʭʘʨʯʦʚʦʛʦ ʢʦʥʩʝʨʚʘʥʪʘ ʪʦʱʦ. ʇʨʠ ʮʴʦʤʫ ʦʙʣʘʩʪʽ 

ʧʦʪʝʥʮʽʡʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʦʛʦ ʬʝʨʤʝʥʪʫ ʧʦʩʪʽʡʥʦ ʨʦʟʰʠʨʶʶʪʴʩʷ [1]. 

ʉʫʯʘʩʥʝ ʧʨʦʤʠʩʣʦʚʝ ʚʠʨʦʙʥʠʮʪʚʦ ʛʣʶʢʦʟʦʦʢʩʠʜʘʟʠ ʦʙʤʝʞʫʻʪʴʩʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʽʣʴʢʦʭ ʰʪʘʤʽʚ ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʛʨʠʙʽʚ, ʱʦ ʧʝʨʝʚʘʞʥʦ ʥʘʣʝʞʘʪʴ 

ʜʦ ʨʦʜʽʚ Aspergillus ʪʘ Penicillium. ɼʘʥʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʚʦʣʦʜʽʶʪʴ ʚʽʜʥʦʩʥʦ 

ʥʠʟʴʢʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʽ ʨʘʟʦʤ ʟ ʮʽʣʴʦʚʠʤ ʬʝʨʤʝʥʪʦʤ ʩʠʥʪʝʟʫʶʪʴ ʙʘʛʘʪʦ 

ʧʦʙʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʱʦ ʫʩʢʣʘʜʥʶʻ ʦʪʨʠʤʘʥʥʷ ʦʯʠʱʝʥʦʛʦ ʧʨʝʧʘʨʘʪʫ 

ʛʣʶʢʦʟʦʦʢʩʠʜʘʟʠ. ʊʦʤʫ ʟʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʯʠʤʘʣʦ ʜʦʩʣʽʜʞʝʥʴ 

ʩʪʦʩʦʚʥʦ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʛʝʥʝʪʠʯʥʦ ʤʦʜʠʬʽʢʦʚʘʥʠʭ ʧʨʦʜʫʮʝʥʪʽʚ ʬʝʨʤʝʥʪʫ. 

ɺʩʪʘʥʦʚʣʝʥʦ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʛʝʪʝʨʦʣʦʛʽʯʥʦʾ ʝʢʩʧʨʝʩʽʾ ʛʝʥʫ ʛʣʶʢʦʟʦʦʢʩʠʜʘʟʠ, 

ʚʠʜʽʣʝʥʦʛʦ ʟ A. niger, ʫ Saccharomyces cerevisiae ʪʘ Escherichia coli. ʆʜʥʘʢ 

ʛʝʥʝʪʠʯʥʦ ʤʦʜʠʬʽʢʦʚʘʥʽ ʰʪʘʤʠ S. cerevisiae ʪʘ E. coli ʩʠʥʪʝʟʫʶʪʴ 

ʛʣʢʁʦʟʦʦʢʩʠʜʘʟʫ ʚ ʥʝʘʢʪʠʚʥʽʡ ʚʠʩʦʢʦʛʣʽʢʦʟʠʣʴʦʚʘʥʽʡ ʬʦʨʤʽ, ʱʦ ʦʙʤʝʞʫʻ 

ʧʦʜʘʣʴʰʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʢʦʤʙʽʥʘʥʪʥʦʛʦ ʬʝʨʤʝʥʪʫ [2,3]. ɼʦʩʠʪʴ 

ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʻ ʦʪʨʠʤʘʥʥʷ ʨʝʢʦʤʙʽʥʘʥʪʥʦʾ ʛʣʶʢʦʟʦʦʢʩʠʜʘʟʠ 

ʰʣʷʭʦʤ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʜʨʽʞʜʞʽʚ Pichia pastoris, ʷʢʽ ʟʘʨʝʢʦʤʝʥʜʫʚʘʣʠ ʩʝʙʝ ʷʢ 

ʛʘʨʥʘ ʩʠʩʪʝʤʘ ʜʣʷ ʛʝʪʝʨʦʣʦʛʽʯʥʦʾ ʝʢʩʧʨʝʩʽʾ ʫ ʟʚôʷʟʢʫ ʟ ʥʘʷʚʥʽʩʪʶ ʩʠʣʴʥʦʛʦ 

ʨʝʛʫʣʴʦʚʘʥʦʛʦ ʘʣʢʦʛʦʣʴʦʢʩʠʜʘʟʥʦʛʦ ʧʨʦʤʦʪʦʨʫ AOX1. ʗʢʱʦ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʧʨʠʨʦʜʥʠʭ ʧʨʦʜʫʮʝʥʪʽʚ ʛʣʶʢʦʟʦʦʢʩʠʜʘʟʠ ʩʪʘʥʦʚʠʪʴ 2-7 ʦʜ/ʤʣ, ʪʦ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʛʝʥʝʪʠʯʥʦ ʤʦʜʠʬʽʢʦʚʘʥʠʭ ʰʪʘʤʽʚ P. pastoris ï 1634,7 ʦʜ/ʤʣ [2]. 

ʆʪʞʝ, ʘʢʪʫʘʣʴʥʠʤ ʻ ʧʦʜʘʣʴʰʝ ʜʦʩʣʽʜʞʝʥʥʷ ʛʝʥʝʪʠʯʥʦ ʤʦʜʠʬʽʢʦʚʘʥʠʭ 

ʧʨʦʜʫʮʝʥʪʽʚ ʛʣʶʢʦʟʦʦʢʩʠʜʘʟʠ, ʟʦʢʨʝʤʘ ʜʨʽʞʜʞʽʚ P. pastoris, ʟ ʤʝʪʦʶ ʾʭ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʧʨʦʤʠʩʣʦʚʝ ʚʠʨʦʙʥʠʮʪʚʦ. 

1. Glucose oxidase ï An overview / S. B. Bankar [et al.] // Biotechnology Advances. ï 2009. ï 

ˉ27. ï ʈ. 489-501. 

2. High-level extracellular production of glucose oxidase by recombinant Pichia pastoris using 

a combined strategy [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] / L. Gu [et al.] // Applied Biochemistry and 

Biotechnology. ï 2014. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʚʠʜ.: 

http://link.springer.com/article/10.1007/s12010-014-1387-z (20.02.2015). ï ʅʘʟʚʘ ʟ ʝʢʨʘʥʫ. 

3. Cloning, heterologous expression, purification and characterization of M12 mutant of 

Aspergillus niger glucose oxidase in yeast Pichia pastoris KM71H / Y. Meng [et al.] // Applied 

Microbiology. ï 2013. ï ˉ58. ï ʈ. 393-400. 
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HEGEW, ʂʋʃʔʊʀɺʆɺɸʅʆɻʆ ʅɸ ʉʂʀɼʅɯʁ ɺʆɼɯ ɯɿ ʈʀɹʆɺʆɼʅʆɰ 

ʋʉʊɸʅʆɺʂʀ ɿɸʄʂʅʋʊʆɻʆ ɺʆɼʆʇʆʉʊɸʏɸʅʅʗ 

ʄʘʣʽʱʫʢ ɯ.ɺ., ɻʨʠʥʴʢʦ ʆ.ɽ., ʏʝʙʘʥ ʃ.ʄ. 

ʏʝʨʥʽʚʝʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ʖ. ʌʝʜʴʢʦʚʠʯʘ 

ʚʫʣ. ʂʦʮʶʙʠʥʩʴʢʦʛʦ 2, ʤ. ʏʝʨʥʽʚʮʽ, 58012,  

E-mail:Umwelt@ukr.net 
ʆʜʥʠʤ ʟ ʥʘʧʨʷʤʢʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʢʨʦʚʦʜʦʨʦʩʪʝʡ ʷʢ ʥʦʩʽʾʚ ʮʽʣʦʛʦ 

ʩʧʝʢʪʨʘ ʫʥʽʢʘʣʴʥʠʭ ʩʧʦʣʫʢ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʾʭ ʙʽʦʤʘʩʠ ʚ ʘʢʚʘʢʫʣʴʪʫʨʽ. ɸʣʴʛʦʤʘʩʘ 

ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʷʢ ʟʙʘʣʘʥʩʦʚʘʥʘ ʢʦʨʤʦʚʘ ʜʦʙʘʚʢʘ ʯʠ ʩʪʘʨʪʦʚʽ ʢʦʨʤʠ ʜʣʷ 

ʤʦʣʦʜʽ ʨʠʙ ʷʢ ʙʝʟʧʦʩʝʨʝʜʥʴʦ, ʪʘʢ ʽ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ (ʯʝʨʝʟ ʟʙʘʛʘʯʝʥʥʷ 

ʟʦʦʧʣʘʥʢʪʦʥʫ). ʄʽʢʨʦʚʦʜʦʨʦʩʪʽ, ʟʘʜʽʷʥʽ ʚ ʭʘʨʯʦʚʠʭ ʣʘʥʮʶʛʘʭ ʚ ʘʢʚʘʢʫʣʴʪʫʨʽ, 

ʧʦʚʠʥʥʽ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠʩʷ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʚʽʪʘʤʽʥʽʚ, ʙʽʣʢʽʚ ʪʘ ʥʘʷʚʥʽʩʪʶ 

ʝʩʩʝʥʮʽʘʣʴʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ. ɺʽʜʦʤʦ, ʱʦ ʙʽʦʤʘʩʘ ʧʨʦʪʠʢʦʢʦʚʠʭ ʚʦʜʦʨʦʩʪʝʡ ʤʦʞʝ 

ʤʽʩʪʠʪʠ ʙʣʠʟʴʢʦ 30 ï 50 % ʙʽʣʢʘ, ʧʨʠ ʮʴʦʤʫ ʷʢ ʡʦʛʦ ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ, ʪʘʢ ʽ 

ʘʤʽʥʦʢʠʩʣʦʪʥʠʡ ʩʢʣʘʜ ʤʦʞʝ ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʪʠʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʬʘʟʠ ʨʦʩʪʫ 

ʘʣʴʛʦʢʫʣʴʪʫʨʠ, ʫʤʦʚ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʪʘ ʩʢʣʘʜʫ ʟʘʩʪʦʩʦʚʘʥʦʛʦ ʞʠʚʠʣʴʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. ʊʦʤʫ, ʤʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʙʫʣʘ ʦʮʽʥʢʘ ʘʤʽʥʦʢʠʩʣʦʪʥʦʛʦ ʩʢʣʘʜʫ 

ʙʽʦʤʘʩʠ D. armatus ʟʘ ʫʤʦʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʷʢʦʩʪʽ ʞʠʚʠʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʩʢʠʜʥʽʡ ʚʦʜʽ ʽʟ ʨʠʙʦʚʦʜʥʦʾ ʫʩʪʘʥʦʚʢʠ ʟʘʤʢʥʫʪʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ (ʋɿɺ). 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʘʣʴʛʦʣʦʛʽʯʥʦ ʯʠʩʪʽʡ ʢʫʣʴʪʫʨʽ ʟʝʣʝʥʦʾ 

ʚʦʜʦʨʦʩʪʽ D. armatus (Chod.) Hegew (IBASH-A), ʦʪʨʠʤʘʥʽʡ ʟ ʢʦʣʝʢʮʽʾ ɯʥʩʪʠʪʫʪʫ 

ʙʦʪʘʥʽʢʠ ʽʤ. ʄ.ɻ. ʍʦʣʦʜʥʦʛʦ ʅɸʅ ʋʢʨʘʾʥʠ. ɺ ʷʢʦʩʪʽ ʞʠʚʠʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʢʠʜʥʫ ʚʦʜʫ ʽʟ ʋɿɺ, ʷʢ ʢʦʥʪʨʦʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ - ʩʝʨʝʜʦʚʠʱʝ 

ʌʽʪʮʜʞʝʨʘʣʴʜʘ ˉ 11 ʚ ʤʦʜʠʬʽʢʘʮʽʾ ʎʝʥʜʝʨʘ ʽ ɻʦʨʭʝʤʘ. ʋ ʢʣʽʪʠʥʥʽʡ ʤʘʩʽ 

ʚʠʟʥʘʯʘʣʠ ʢʽʣʴʢʽʩʪʴ ʟʘʛʘʣʴʥʦʛʦ ʙʽʣʢʫ ʟʘ ʃʦʫʨʽ ʪʘ ʘʤʽʥʦʢʠʩʣʦʪʥʠʡ ʩʢʣʘʜ. 

ɻʽʜʨʦʣʽʟ ʘʤʽʥʦʢʠʩʣʦʪ ʟʜʽʡʩʥʶʚʘʣʠ ʢʦʥʮʝʥʪʨʦʚʘʥʦʶ ʭʣʦʨʠʩʪʦʚʦʜʥʝʚʦʶ 

ʢʠʩʣʦʪʦʶ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 106 Áʉ ʧʨʦʪʷʛʦʤ 24 ʛʦʜʠʥ ʪʘ ʘʥʘʣʽʟʫʚʘʣʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʘʤʽʥʦʢʠʩʣʦʪʥʦʛʦ ʘʥʘʣʽʟʘʪʦʨʘ çʊ - 339è (ʏʝʭʽʷ) ɯʥʩʪʠʪʫʪʫ ʙʽʦʭʽʤʽʾ 

ʽʤʝʥʽ ʆ.ɺ. ʇʘʣʣʘʜʽʥʘ ʅɸʅ ʋʢʨʘʾʥʠ. 

ʄʘʢʩʠʤʘʣʴʥʠʤ ʚʤʽʩʪʦʤ ʙʽʣʢʘ, ʱʦ ʟʥʘʭʦʜʠʚʩʷ ʚ ʤʝʞʘʭ 23 %, ʢʫʣʴʪʫʨʘ D. 

ʘrmatus, ʢʫʣʴʪʠʚʦʚʘʥʘ ʥʘ ʩʢʠʜʥʽʡ ʚʦʜʽ ʽʟ ʋɿɺ, ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʘʩʷ ʥʘ 40 ʜʦʙʫ 

ʚʠʨʦʱʫʚʘʥʥʷ. ɺ ʮʝʡ ʯʘʩ ʫ ʢʣʽʪʠʥʥʽʡ ʤʘʩʽ ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ 17 ʧʨʦʪʝʾʥʦʛʝʥʥʠʭ 

ʘʤʽʥʦʢʠʩʣʦʪ, ʽʟ ʥʠʭ 9 ʟʘʤʽʥʥʠʭ ʪʘ 8 ʝʩʝʥʮʽʘʣʴʥʠʭ. ʉʝʨʝʜ ʝʩʝʥʮʽʘʣʴʥʠʭ 

ʘʤʽʥʦʢʠʩʣʦʪ ʚʽʜʩʫʪʥʽʡ ʪʨʠʧʪʦʬʘʥ ʪʘ ʮʠʩʪʝʾʥ. ɺʤʽʩʪ ʘʩʧʘʨʪʘʪʫ ʪʘ ʛʣʫʪʘʤʘʪʫ ʙʫʚ 

ʜʦʤʽʥʫʶʯʠʤ ʽ ʩʢʣʘʜʘʚ 0,320 ʪʘ 0,350 ʤʛĀʛ
-1 
ʩʫʭʦʾ ʤʘʩʠ ʚʽʜʧʦʚʽʜʥʦ. ʉʝʨʝʜ 

ʥʝʟʘʤʽʥʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ ʤʘʢʩʠʤʘʣʴʥʠʤ ʚʤʽʩʪʦʤ ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʣʝʡʮʠʥ. ʇʨʠ 

ʮʴʦʤʫ ʡʦʛʦ ʢʽʣʴʢʽʩʪʴ ʫ ʙʽʦʤʘʩʽ D. armatus, ʢʫʣʴʪʠʚʦʚʘʥʽʡ ʥʘ ʩʢʠʜʥʽʡ ʚʦʜʽ ʽʟ 

ʋɿɺ, ʩʪʘʥʦʚʠʣʘ 0,189 ʤʛĀʛ
-1
, ʱʦ ʫ 1,5 ʨʘʟʠ ʙʽʣʴʰʝ, ʥʽʞ ʟʘ ʫʤʦʚ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʆʪʞʝ, ʢʣʽʪʠʥʥʘ ʤʘʩʘ D. armatus, ʟʘ ʫʤʦʚ ʾʾ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʥʘ ʩʢʠʜʥʽʡ ʚʦʜʽ 

ʽʟ ʋɿɺ, ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʜʦʩʪʘʪʥʴʦʶ ʢʽʣʴʢʽʩʪʶ ʙʽʣʢʘ ʪʘ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ 

ʘʤʽʥʦʢʠʩʣʦʪ ʽ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʷʢ ʢʦʨʤʦʚʠʡ ʦʙôʻʢʪ. 
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ʄʦʭʥʘʯ ʖ.ʉ., ʃʽʥʦʚʠʮʴʢʘ ɺ.ʄ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

julia.mokh@gmail.com 

 

ʅʘ ʩʴʦʛʦʜʥʽ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʥʘʧʨʷʤʢʘʤʠ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʻ 

ʧʦʰʫʢ ʥʦʚʠʭ ʧʨʝʧʘʨʘʪʽʚ ʟ ʬʘʨʤʘʢʦʣʦʛʽʯʥʦʶ ʘʢʪʠʚʥʽʩʪʶ, ʘ ʪʘʢʦʞ ʨʦʟʨʦʙʢʘ ʫʤʦʚ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʾʭ ʧʨʦʜʫʮʝʥʪʽʚ. ɺ ʜʘʥʦʤʫ ʘʩʧʝʢʪʽ ʟʘʩʣʫʛʦʚʫʻ ʥʘ ʫʚʘʛʫ ʚʠʱʠʡ 

ʙʘʟʠʜʽʘʣʴʥʠʡ ʛʨʠʙ Grifola frondosa, ʱʦ ʥʘʣʝʞʠʪʴ ʜʦ ʨʦʜʠʥʠ Meripilaceae, 

ʧʦʨʷʜʢʫ Polyporales, ʢʣʘʩʫ Basidiomycetes.  

G. frondosa, ʪʘʢʦʞ ʚʽʜʦʤʠʡ ʷʢ ʤʘʾʪʘʢʝ, ʻ ʚʠʟʥʘʥʠʤ ʢʫʣʽʥʘʨʥʠʤ ʪʘ 

ʣʽʢʘʨʩʴʢʠʤ ʛʨʠʙʦʤ ʟ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʬʽʟʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʤʠ ʩʧʦʣʫʢʘʤʠ. 

ʆʩʥʦʚʥʠʤʠ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʷʢʽ ʚʠʜʽʣʷʶʪʴ ʟ ʧʣʦʜʦʚʠʭ ʪʽʣ 

ʪʘ ʤʽʮʝʣʽʶ G. frondosa, ʻ ʨʦʟʯʠʥʥʽ ʫ ʚʦʜʽ ʧʦʣʽʩʘʭʘʨʠʜʠ ɓ-(1Ÿ6)-ʛʣʶʢʘʥʠ ʟ ɓ-1,3-

ʛʣʽʢʦʟʠʜʥʠʤʠ ʪʘ ɓ-(1Ÿ3)-ʛʣʶʢʘʥʠ ʟ ɓ-1,6-ʛʣʽʢʦʟʠʜʥʠʤʠ ʟʚôʷʟʢʘʤʠ ʪʘ 

ʚʦʜʦʥʝʨʦʟʯʠʥʥʽ ʛʝʪʝʨʦʧʦʣʽʩʘʭʘʨʠʜʠ, ʘ ʪʘʢʦʞ ʛʣʽʢʦʧʨʦʪʝʾʜʠ. ʎʽ ʩʧʦʣʫʢʠ, 

ʦʩʦʙʣʠʚʦ ɓ-ʛʣʶʢʘʥʠ, ʦʪʨʠʤʫʶʪʴ ʚʩʝ ʙʽʣʴʰʝ ʚʠʟʥʘʥʥʷ ʟʘʚʜʷʢʠ ʾʭ ʥʝʩʧʝʮʠʬʽʯʥʽʡ 

ʽʤʫʥʦʤʦʜʫʣʶʶʯʦʾ ʜʽʾ. ɺʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʪʫʞʥʠʤʠ ʧʨʦʪʠʚʽʨʫʩʥʠʤʠ ʽ 

ʧʨʦʪʠʧʫʭʣʠʥʥʠʤʠ ʘʛʝʥʪʘʤʠ, ʷʢʽ ʥʝ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʽʨʫʩʥʽ ʘʙʦ ʨʘʢʦʚʽ ʢʣʽʪʠʥʠ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ, ʘ ʩʪʠʤʫʣʶʶʪʴ ʽʤʫʥʥʫ ʟʜʘʪʥʽʩʪʴ ʦʨʛʘʥʽʟʤʫ ʜʦ ʟʘʭʠʩʪʫ. 

ʉʘʤʝ ʟ G. frondosa ʦʪʨʠʤʫʶʪʴ ʧʨʝʧʘʨʘʪ ʛʨʠʬʦʣʘʥ. ɺʽʥ ʷʚʣʷʻ ʩʦʙʦʶ 

ʨʦʟʛʘʣʫʞʝʥʠʡ ɓ-(1Ÿ3)-ʛʣʶʢʘʥ ʟ ɓ-1,6-ʛʣʽʢʦʟʠʜʥʠʤʠ ʟʚôʷʟʢʘʤʠ. ɻʨʠʬʦʣʘʥ 

ʧʨʦʷʚʣʷʻ ʽʤʫʥʦʣʦʛʽʯʥʫ, ʘʥʪʠʙʽʦʪʠʯʥʫ ʪʘ ʧʨʦʪʠʧʫʭʣʠʥʥʫ ʬʘʨʤʘʢʦʣʦʛʽʯʥʫ 

ʘʢʪʠʚʥʽʩʪʴ, ʱʦ ʻ ʧʝʨʝʜʫʤʦʚʦʶ ʜʦ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʪʝʨʘʧʽʾ ʦʥʢʦʣʦʛʽʯʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ.  

ʇʨʝʧʘʨʘʪ ʛʨʠʬʦʣʘʥ ʚʠʨʦʙʣʷʶʪʴ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʪʚʝʨʜʦʬʘʟʥʦʛʦ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʟ ʙʘʟʠʜʽʦʤ, ʘʣʝ ʝʬʝʢʪʠʚʥʽʰʠʤ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʽʰʠʤ ʻ ʛʣʠʙʠʥʥʝ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʟ ʦʪʨʠʤʘʥʥʷʤ ʘʙʦ ʧʦʩʽʚʥʦʛʦ ʤʽʮʝʣʽʶ ʘʙʦ ʤʽʮʝʣʽʘʣʴʥʦʾ ʙʽʦʤʘʩʠ ʪʘ 

ʝʥʜʦ- ʽ ʝʢʟʦʤʝʪʘʙʽʣʽʪʽʚ. ɼʘʥʠʭ ʱʦʜʦ ʫʤʦʚ ʛʣʠʙʠʥʥʦʛʦ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʚ 

ʣʽʪʝʨʘʪʫʨʽ ʤʘʣʦ. ʉʘʤʝ ʪʦʤʫ ʜʦʩʣʽʜʞʝʥʥʷ ʛʣʠʙʠʥʥʦʛʦ ʢʫʣʴʪʠʚʫʚʘʥʥʷ G. frondosa 

ʟ ʤʝʪʦʶ ʧʦʜʘʣʴʰʦʛʦ ʚʠʜʽʣʝʥʥʷ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʝʢʟʦʧʦʣʽʩʘʭʘʨʠʜʽʚ ʻ ʘʢʪʫʘʣʴʥʠʤ 

ʪʘ ʧʝʨʩʧʝʢʪʠʚʥʠʤ. 

ʄʝʪʦʶ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʦʪʨʠʤʘʥʥʷ 

ʝʢʟʦʧʦʣʽʩʘʭʘʨʠʜʽʚ ʛʣʠʙʠʥʥʠʤ ʢʫʣʴʪʠʚʫʚʘʥʥʷʤ. ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʴ ʙʫʚ ʰʪʘʤ 

1791 Grifola frondosa. ʂʫʣʴʪʠʚʫʚʘʥʥʷ ʟʜʽʡʩʥʶʚʘʣʦʩʷ ʥʘ ʩʠʥʪʝʪʠʯʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ [ɹʫʭʘʣʦ ɸ.ʉ., 1988] ʟ ʜʦʜʘʚʘʥʥʷʤ 1% ʤʝʣʷʩʠ ʪʘ 50 ʛ/ʣ ʛʣʶʢʦʟʠ. 

ɽʢʟʦʧʦʣʽʩʘʭʘʨʠʜʠ ʚʠʜʽʣʷʣʠ ʬʽʣʴʪʨʫʚʘʥʥʷʤ ʟ ʧʦʜʘʣʴʰʠʤ ʦʩʘʜʞʝʥʥʷʤ 96% 

ʝʪʘʥʦʣʦʤ (1:1) ʧʨʠ +4 Áʉ ʟ ʥʘʩʪʫʧʥʠʤ ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷʤ ʧʨʠ 6000 ʦʙ/ʭʚ ʽ 

ʚʠʩʫʰʫʚʘʥʥʷʤ ʧʨʠ +60 Áʉ. ʂʦʥʮʝʥʪʨʘʮʽʶ ʝʢʟʦʧʦʣʽʩʘʭʘʨʠʜʽʚ ʚʠʟʥʘʯʘʣʠ 

ʬʝʥʦʣʩʽʨʯʘʥʠʤ ʤʝʪʦʜʦʤ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʟ 1 ʣ 

ʢʫʣʴʪʫʨʘʣʴʥʦʾ ʨʽʜʠʥʠ ʙʫʣʦ ʦʪʨʠʤʘʥʦ 2,84 ʛ ʛʨʠʬʦʣʘʥʫ. 

ʅʘʩʪʫʧʥʠʤʠ ʝʪʘʧʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʧʣʘʥʫʻʪʴʩʷ ʧʽʜʙʽʨ ʦʧʪʠʤʘʣʴʥʠʭ ʩʧʦʩʦʙʽʚ 

ʦʯʠʱʝʥʥʷ ʝʢʟʦʧʦʣʽʩʘʭʘʨʠʜʽʚ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʾʭ ʙʽʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ. 
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ɹɸɿʀɼɯɸʃʔʅʀʍ ɻʈʀɹɯɺ 

ʅʻʯʘʻʚʘ ʗ.ʆ., ʆʣʝʬʽʨʝʥʢʦ ɼ.ɺ. 
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ʋ ʛʘʣʫʟʽ ʨʦʟʨʦʙʢʠ ʙʽʦʪʝʭʥʦʣʦʛʽʡ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʙʘʟʠʜʽʘʣʴʥʠʭ ʛʨʠʙʽʚ. ɺʣʘʩʪʠʚʽʩʪʶ ʙʘʟʠʜʽʘʣʴʥʠʭ ʛʨʠʙʽʚ ʻ ʟʜʘʪʥʽʩʪʴ ʜʦ ʩʠʥʪʝʟʫ 

ʬʝʨʤʝʥʪʽʚ (ʣʽʛʥʽʥʧʝʨʦʢʩʠʜʘʟʘ, Mn-ʧʝʨʦʢʩʠʜʘʟʘ, ʧʦʣʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ 

ʧʝʨʦʢʩʠʜʘʟʠ, ʣʘʢʘʟʘ ʪʘ ʽʥʰʽ), ʷʢʽ ʚʦʣʦʜʽʶʪʴ ʚʠʩʦʢʦʶ ʩʫʙʩʪʨʘʪʥʦʶ 

ʩʧʝʮʠʬʽʯʥʽʩʪʶ, ʱʦ ʜʦʟʚʦʣʷʻ ʾʤ ʨʦʟʢʣʘʜʘʪʠ ʥʝ ʪʽʣʴʢʠ ʧʨʠʨʦʜʥʽ ʦʨʛʘʥʽʯʥʽ 

ʨʝʯʦʚʠʥʠ, ʘ ʡ ʢʩʝʥʦʙʽʦʪʠʢʠ. ʆʢʩʠʜʦʨʝʜʫʢʪʘʟʠ, ʘ ʩʘʤʝ ʣʘʢʘʟʠ ʘʙʦ ʄn-

ʧʝʨʦʢʩʠʜʘʟʠ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʜʝʪʦʢʩʠʢʘʮʽʾ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʧʝʩʪʠʮʠʜʽʚ, ʫ ʪʦʤʫ 

ʯʠʩʣʽ ʘʪʨʘʟʠʥʫ. ɹʘʟʠʜʽʦʤʽʮʝʪʠ ʨʦʜʽʚ Phanerochaete, Trametes, Pleurotus, ʱʦ 

ʩʠʥʪʝʟʫʶʪʴ ʮʶ ʛʨʫʧʫ ʬʝʨʤʝʥʪʽʚ, ʟʜʘʥʪʽ ʜʦ ʜʝʛʨʘʜʘʮʽʾ ʢʩʝʥʦʙʽʦʪʠʢʽʚ ʫ ʛʨʫʥʪʘʭ. 

ʉʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʘ, ʜʝʨʝʚʦʦʙʨʦʙʥʘ ʪʘ ʮʝʣʶʣʦʟʦ-ʧʘʧʝʨʦʚʘ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʚ ʧʨʦʮʝʩʘʭ ʚʠʨʦʙʥʠʮʪʚʘ ʥʘʢʦʧʠʯʫʶʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʣʽʛʥʽʥ- ʪʘ 

ʣʽʛʥʽʥʮʝʣʶʣʦʟʥʠʭ ʚʽʜʭʦʜʽʚ. ʊʘʢ, ʜʣʷ ʢʨʘʱʦʾ ʫʪʠʣʽʟʘʮʽʾ ʩʦʣʦʤʠ ʥʘ ʥʽʡ 

ʚʠʨʦʱʫʶʪʴ ʙʘʟʠʜʽʘʣʴʥʽ ʛʨʠʙʠ, ʷʢʽ ʚʦʣʦʜʽʶʪʴ ʚʠʩʦʢʦʶ ʮʝʣʦʣʦʟʦʣʽʪʠʯʥʦʶ 

ʘʢʪʠʚʥʽʩʪʶ, ʟʘʚʜʷʢʠ ʯʦʤʫ ʟʙʽʣʴʰʫʻʪʴʩʷ  ʚʤʽʩʪ ʜʦʩʪʫʧʥʦʛʦ ʜʣʷ ʤʽʢʨʦʦʨʛʥʘʟʤʽʚ 

ʜʞʝʨʝʣʘ ʚʫʛʣʝʚʦʜʽʚ ʪʘ ʟʤʝʥʰʫʻʪʴʩʷ ʚʤʽʩʪ ʢʣʽʪʢʦʚʠʥʠ. ʎʝʡ ʤʝʪʦʜ ʪʘʢʦʞ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʢʦʨʤʫ ʜʣʷ ʭʫʜʦʙʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʛʨʠʙʽʚ Panus tigrinus ʪʘ Pleurotus ostreatus. ʊʠʨʩʫ ʪʘ ʽʥʰʽ ʚʽʜʭʦʜʠ 

ʜʝʨʝʚʦʦʙʨʦʙʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ ʩʫʙʩʪʨʘʪ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ 

ʾʩʪʽʚʥʠʭ ʛʨʠʙʽʚ, ʥʘʧʨʠʢʣʘʜ P. ostreatus. ɹʘʟʠʜʽʘʣʴʥʽ ʛʨʠʙʠ ʚʠʜʽʚ Antrodia 

radiculosa, Meruliparia incrassata, Neolentinus lepideus, Melanoporia niger 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʜʝʛʨʘʜʘʮʽʾ ʜʝʨʝʚʷʥʠʭ ʰʧʘʣ, ʱʦ ʧʨʦʩʦʯʝʥʽ ʢʨʝʦʟʦʪʦʤ, ʷʢʠʡ 

ʧʝʨʝʰʢʦʜʞʘʻ ʾʭ ʛʥʠʪʪʶ. ɻʨʠʙʠ ʚʠʜʫ P. ostreatus ʟʜʘʪʥʽ ʨʦʟʢʣʘʜʘʪʠ ʢʦʢʦʩʦʚʽ 

ʚʦʣʦʢʥʘ [1]. 

ɺʝʣʠʢʫ ʨʦʣʴ ʚ ʜʝʪʦʢʩʠʢʘʮʽʾ ʩʪʽʯʥʠʭ ʚʦʜ ʮʝʣʶʣʦʟʦ-ʧʘʧʝʨʦʚʠʭ ʢʦʤʙʽʥʘʪʽʚ 

ʚʽʜʽʛʨʘʻ ʣʘʢʘʟʘ, ʱʦ ʚʠʜʽʣʷʻʪʴʩʷ ʙʘʟʠʜʽʦʤʽʮʝʪʘʤʠ ʨʦʜʽʚ Alternaria, Phanerochaete, 

Phlebia, Scytinostroma ʪʘ Trichaptum. ʆʯʠʩʪʢʘ ʩʪʽʯʥʠʭ ʚʦʜ ʚʽʜ ʪʝʢʩʪʠʣʴʥʠʭ 

ʙʘʨʚʥʠʢʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ Flavodon flavus, ɦ ʦ ʟʥʝʙʘʨʚʣʶʻ ʙʘʨʚʥʠʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʣʘʢʘʟʠ. ʆʯʠʩʪʢʘ ʩʝʨʝʜʦʚʠʱ ʤʦʞʣʠʚʘ ʰʣʷʭʦʤ ʨʦʟʢʣʘʜʫ ʘʨʦʤʘʪʠʯʥʦʾ ʬʨʘʢʮʽʾ 

ʚʫʛʣʝʚʦʜʥʽʚ ʣʘʢʘʟʘʤʠ ʪʘ Mn-ʧʝʨʦʢʩʠʜʘʟʘʤʠ, ʱʦ ʩʠʥʪʝʟʫʶʪʴʩʷ ʨʦʜʘʤʠ 

Phanerochaete, Pleurotus [2]. 

ɺ ʤʝʜʠʮʠʥʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʬʝʨʤʝʥʪʠ ʷʢ ʨʝʘʢʪʠʚʠ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ 

ʚʠʟʥʘʯʘʶʪʴ ʚʤʽʩʪ ʨʝʯʦʚʠʥ, ʥʘʧʨʠʢʣʘʜ, ʧʝʨʦʢʩʠʜʘʟʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʮʫʢʨʫ ʫ ʢʨʦʚʽ ʪʘ ʩʝʯʽ. ʃʘʢʘʟʫ ʟʘʩʪʦʩʫʚʫʶʪʴ ʜʣʷ ʘʥʘʣʽʟʫ 

ʧʦʣʽʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ ʪʘ ʽʤʫʥʦʬʝʨʤʝʥʪʥʦʤʫ ʘʥʘʣʽʟʽ ʚ ʷʢʦʩʪʽ ʤʘʨʢʝʨʫ.  

ʆʪʞʝ, ʙʘʟʠʜʽʦʤʽʮʝʪʠ ʪʘ ʾʭ ʤʝʪʘʙʦʣʽʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʷʢʦʩʪʽ 

ʙʽʦʘʛʝʥʪʽʚ ʫ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

1. Buddolla Viswanath. Fungal Laccases and Their Applications in Bioreediation. Vol. 2014, p. 21  

2. ʅ.ʅ. ʇʦʟʜʥʷʢʦʚʘ ʅ.ʅ., ʅʠʢʠʪʠʥʘ ɺ.ɽ., ʊʫʨʢʦʚʩʢʘʷ ʆ.ɺ.// ʇʨʠʢʣʘʜʥʘʷ ʙʠʦʭʠʤʠʷ ʠ 

ʤʠʢʨʦʙʠʦʣʦʛʠʷ. 2008. ʊ. 44. ˉ 1. C. 69ï75 
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ʆʊʈʀʄɸʅʅʗ ʊʈɸʅʉɻɽʅʅʆɰ ʂʋʂʋʈʋɼɿʀ, ʉʊɯʁʂʆɰ ɼʆ ɻɽʈɹɯʎʀɼʋ 

BASTA, ɼʃʗ ʃɯʅɯʁ ɯ ɻɯɹʈʀɼɯɺ ʋʂʈɸɰʅʉʔʂʆɰ ʉɽʃɽʂʎɯɰ 
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1
ɯʥʩʪʠʪʫʪ ʢʣʽʪʠʥʥʦʾ ʙʽʦʣʦʛʽʾ ʪʘ ʛʝʥʝʪʠʯʥʦʾ ʽʥʞʝʥʝʨʽʾ ʅɸʅ ʋʢʨʘʾʥʠ; molgen@icbge.org.ua 

 

2
ɼʝʨʞʘʚʥʘ ʫʩʪʘʥʦʚʘ ɯʥʩʪʠʪʫʪ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʩʪʝʧʦʚʦʾ ʟʦʥʠ ʅɸɸʅ ʋʢʨʘʾʥʠ  
ʂʫʢʫʨʫʜʟʘ (Zea mays L.) ʻ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʶ ʢʫʣʴʪʫʨʦʶ ʰʠʨʦʢʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ, ʷʢʫ ʚʠʨʦʱʫʶʪʴ ʧʦ ʚʩʴʦʤʫ ʩʚʽʪʽ ʫ ʧʨʦʤʠʩʣʦʚʠʭ ʤʘʩʰʪʘʙʘʭ, ʫ 

ʪʦʤʫ ʯʠʩʣʽ ʽ ʛʝʥʝʪʠʯʥʦ ʤʦʜʠʬʽʢʦʚʘʥʫ. ʅʘʡʙʽʣʴʰʦʛʦ ʧʦʰʠʨʝʥʥʷ ʥʘʙʫʣʘ 

ʪʨʘʥʩʛʝʥʥʘ ʢʫʢʫʨʫʜʟʘ, ʩʪʽʡʢʘ ʜʦ ʛʝʨʙʽʮʠʜʽʚ ʪʘ ʢʦʤʘʭ [1]. ʇʨʦʪʝ, ʥʝ ʟʚʘʞʘʶʯʠ ʥʘ 

ʧʝʚʥʠʡ ʫʩʧʽʭ ʧʦ ʩʪʚʦʨʝʥʥʶ ʪʘ ʚʠʨʦʱʫʚʘʥʥʶ ʪʨʘʥʩʛʝʥʥʦʾ ʢʫʢʫʨʫʜʟʠ, ʛʝʥʝʪʠʯʥʘ 

ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʢʦʤʝʨʮʽʡʥʠʭ ʛʝʥʦʪʠʧʽʚ ʥʝ ʻ ʨʫʪʠʥʥʦʶ ʪʘ ʥʘʜʽʡʥʦ 

ʚʽʜʪʚʦʨʶʚʘʣʴʥʦʶ ʧʨʦʮʝʜʫʨʦʶ. ʊʦʤʫ ʤʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʩʪʚʦʨʠʪʠ ʩʪʽʡʢʫ 

ʜʦ ʛʝʨʙʽʮʠʜʽʚ ʪʨʘʥʩʛʝʥʥʫ ʢʫʢʫʨʫʜʟʫ ʛʝʥʦʪʠʧʽʚ, ʷʢʽ ʚʠʨʦʱʫʶʪʴ ʚ ʋʢʨʘʾʥʽ. 

ɼʣʷ ʛʝʥʝʪʠʯʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʢʘʣʶʩʥʫ ʪʢʘʥʠʥʫ 

ʢʫʢʫʨʫʜʟʠ, ʦʪʨʠʤʘʥʫ ʟ ʥʝʟʨʽʣʠʭ ʟʘʨʦʜʢʽʚ 5 ʽʥʙʨʝʜʥʠʭ ʣʽʥʽʡ (PLS61, ɼʂ959, 

RS15, ɼʂ633/266, ɼʂ267) ʪʘ 5 ʛʽʙʨʠʜʽʚ F1 (PLS61Ĭɼʂ959, ɼʂ959ĬPLS61, 

PLS61Ĭɼʂ633/266, ɼʂ633/266ĬPLS61, PLS61Ĭʂʇ7). ɻʝʥʝʪʠʯʥʫ ʪʨʘʥʩʬʦʨʤʘʮʽʶ 

ʧʨʦʚʦʜʠʣʠ ʙʽʦʣʽʩʪʠʯʥʠʤ ʤʝʪʦʜʦʤ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʩʘʤʦʨʦʙʥʫ ʛʘʨʤʘʪʫ ʪʠʧʫ 

particle inflow gun, ʯʘʩʪʠʥʢʠ ʟʦʣʦʪʘ ʘʙʦ ʚʦʣʴʬʨʘʤʫ (1 ʤʢʤ, Bio-Rad) ʷʢ ʥʦʩʽʾ 

ɼʅʂ ʽ ʚʝʢʪʦʨ pAHC25, ʷʢʠʡ ʤʽʩʪʠʪʴ ʛʝʥʠ ɓ-ʛʣʶʢʫʨʦʥʽʜʘʟʠ (uidA) ʪʘ 

ʬʦʩʬʽʥʦʪʨʠʮʠʥ-ʘʮʝʪʠʣ-ʪʨʘʥʩʬʝʨʘʟʠ (bar), ʦʙʠʜʚʘ ʧʽʜ ʢʦʥʪʨʦʣʝʤ ʧʨʦʤʦʪʦʨʫ 

ʫʙʽʢʚʽʪʠʥʫ ʢʫʢʫʨʫʜʟʠ. ʇʽʜʛʦʪʦʚʢʫ ʨʦʩʣʠʥʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʡʦʛʦ ʪʨʘʥʩʬʦʨʤʘʮʽʶ, 

ʧʦʜʘʣʴʰʝ ʢʫʣʴʪʠʚʫʚʘʥʥʷ, ʛʽʩʪʦʭʽʤʽʯʥʠʡ ʘʥʘʣʽʟ ʪʘ ʘʥʘʣʽʟ ʨʦʩʣʠʥʥʦʾ ɼʅʂ 

ʤʝʪʦʜʦʤ ʇʃʈ ʥʘ ʧʨʠʩʫʪʥʽʩʪʴ ʛʝʥʘ bar ʧʨʦʚʦʜʠʣʠ ʟʘ ʦʧʠʩʘʥʠʤʠ ʤʝʪʦʜʠʢʘʤʠ [2]. 

ʉʧʦʩʪʝʨʽʛʘʣʠ ʝʢʩʧʨʝʩʽʶ ʛʝʥʘ uidA ʫ ʚʽʜʩʝʣʝʢʪʦʚʘʥʦʤʫ ʢʘʣʶʩʽ 6 ʛʝʥʦʪʠʧʽʚ 

(PLS61, PLS61Ĭɼʂ959, ɼʂ959ĬPLS61, PLS61Ĭɼʂ633/266, ɼʂ633/266ĬPLS61). 

ɸʥʘʣʽʟ ɼʅʂ ʢʘʣʶʩʫ ʧʦʢʘʟʘʚ ʧʨʠʩʫʪʥʽʩʪʴ ʛʝʥʘ bar. ʈʦʩʣʠʥʠ-ʨʝʛʝʥʝʨʘʥʪʠ ʙʫʣʠ 

ʦʪʨʠʤʘʥʽ ʜʣʷ 4 ʛʝʥʦʪʠʧʽʚ (PLS61, ɼʂ959ĬPLS61, PLS61Ĭɼʂ633/266, 

ɼʂ633/266ĬPLS61). ʉʝʨʝʜ ʨʝʛʝʥʝʨʘʥʪʽʚ, ʚʠʩʘʜʞʝʥʠʭ ʫ ˇʨʫʥʪ, ʪʨʠ ʨʦʩʣʠʥʠ 

(PLS61 ʪʘ PLS61Ĭɼʂ633/266) ʚ ʨʝʟʫʣʴʪʘʪʽ ʟʘʧʠʣʝʥʥʷ ʜʦʥʦʨʦʤ ʫʪʚʦʨʠʣʠ 

ʥʘʩʽʥʥʷ. ɻʽʩʪʦʭʽʤʽʯʥʝ ʬʘʨʙʫʚʘʥʥʷ ʣʠʩʪʢʽʚ ʨʦʩʣʠʥ ʢʫʢʫʨʫʜʟʠ ʧʦʢʦʣʽʥʥʷ ʊ1, 

ʦʪʨʠʤʘʥʠʭ ʚʽʜ ʪʨʴʦʭ ʣʽʥʽʡ ʨʝʛʝʥʝʨʘʥʪʽʚ, ʧʦʢʘʟʘʣʦ ʥʘʷʚʥʽʩʪʴ ʘʢʪʠʚʥʦʩʪʽ 

ʬʝʨʤʝʥʪʫ ɓ-ʛʣʶʢʫʨʦʥʽʜʘʟʠ. ʇʃʈ ʘʥʘʣʽʟ ʚʠʷʚʠʚ ʧʨʠʩʫʪʥʽʩʪʴ ʛʝʥʘ bar ʚ ɼʅʂ 

ʨʦʩʣʠʥ ʧʦʢʦʣʽʥʥʷ ʊ1. ɺ ʫʤʦʚʘʭ ʟʘʢʨʠʪʦʛʦ ˇʨʫʥʪʫ ʧʨʦʚʦʜʠʣʠ ʦʙʧʨʠʩʢʫʚʘʥʥʷ 

ʨʦʩʣʠʥ ʧʦʢʦʣʽʥʥʷ ʊ2, ʦʪʨʠʤʘʥʦʛʦ ʧʽʩʣʷ ʩʘʤʦʟʘʧʠʣʝʥʥʷ ʨʦʩʣʠʥ ʊ1, ʛʝʨʙʽʮʠʜʦʤ 

BASTA ʚ ʢʦʥʮʝʥʪʨʘʮʽʾ 1 ʛ/ʣ. ɿʘ ʨʝʘʢʮʽʻʶ ʥʘ ʦʙʨʦʙʢʫ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ 

ʨʦʟʧʦʜʽʣʝʥʥʷ ʨʦʩʣʠʥ ʥʘ ʯʫʪʣʠʚʽ ʽ ʩʪʽʡʢʽ ʜʦ ʛʝʨʙʽʮʠʜʫ ʬʦʨʤʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʛʽʩʪʦʭʽʤʽʯʥʦʛʦ, ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʪʘ 

ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʴ ʦʪʨʠʤʘʥʦ ʪʨʘʥʩʛʝʥʥʽ ʨʦʩʣʠʥʠ ʢʫʢʫʨʫʜʟʠ, ʷʢʽ 

ʟʙʝʨʽʛʘʶʪʴ ʪʨʘʥʩʛʝʥʠ ʪʘ ʚʣʘʩʪʠʚʦʩʪʽ, ʥʘʜʘʥʽ ʥʠʤʠ, ʚ ʨʷʜʫ ʧʦʢʦʣʽʥʴ. 

1. EU Register of Authorised GMOs [ɽʣʝʢʨʦʥʥʠʡ ʨʝʩʫʨʩ] // Regulation EC 1829/2003 ï 2014. ï 

ʈʝʞʠʤ ʜʦʩʪʫʧʫ: http://ec.europa.eu/food/dyna/gm_register/index _en.cfm 

2. ʅʽʪʦʚʩʴʢʘ ɯ.ʆ., ɸʙʨʘʽʤʦʚʘ ʆ.ɭ., ʉʘʪʘʨʦʚʘ ʊ.ʄ., ʐʘʭʦʚʩʴʢʠʡ ɸ.ʄ., ʄʦʨʛʫʥ ɹ.ɺ. 
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ʇʦʥʷʪʪʷ çʧʨʦʜʫʢʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʭʘʨʯʫʚʘʥʥʷè ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʟ 

ʢʽʥʮʷ ʍʍ ʩʪʦʣʽʪʪʷ ʧʽʩʣʷ ʟʘʢʦʥʦʜʘʚʯʦ ʧʨʠʡʥʷʪʠʭ ʚʠʤʦʛ ʜʦ ʚʠʨʦʙʥʠʮʪʚʘ 

ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʟʽ ʩʧʝʮʠʬʽʯʥʦʶ ʣʽʢʫʚʘʣʴʥʦʶ ʜʽʻʶ (FOSHU - Food of 

Specific Health Use) [1]. ɼʦʚʝʜʝʥʦ, ʱʦ ʧʨʦʜʫʢʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ 

ʜʦʟʚʦʣʷʶʪʴ ʟʥʠʟʠʪʠ ʢʽʣʴʢʽʩʪʴ ʟʘʭʚʦʨʶʚʘʥʴ ʧʦʚôʷʟʘʥʠʭ ʟʽ ʩʪʘʨʽʥʥʷʤ ʥʘ 80 %, 

ʜʘ̔ʙʝʪʦʤ ï ʥʘ 50 %, ʧʦʨʫʰʝʥʥʷʤʠ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ ï ʥʘ 25 %, 

ʦʨʛʘʥʘʤʠ ʟʦʨʫ ï ʥʘ 20 %. ʆʙʛʦʚʦʨʶʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʝʥʥʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʨʦʜʫʢʪʽʚ ʥʘ ʦʩʥʦʚʽ ʪʘʥʘʟʦʧʦʟʠʪʠʚʥʠʭ ʤʦʣʦʯʥʦʢʠʩʣʠʭ 

ʙʘʢʪʝʨʽʡ. ʆʜʥʠʤ ʟ ʢʨʠʪʝʨʽʾʚ ʚʽʜʙʦʨʫ ʧʨʦʙʽʦʪʠʯʥʠʭ ʰʪʘʤʽʚ ʜʣʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʭʘʨʯʫʚʘʥʥʷ ʻ ʾʭ ʧʦʤʽʨʥʘ ʽʤʫʥʦʣʦʛʽʯʥʘ ʨʝʘʢʪʠʚʥʽʩʪʴ. ʊʦʤʫ, ʤʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ 

ʙʫʣʦ ʚʠʚʯʝʥʥʷ ʽʤʫʥʦʤʦʜʫʣʶʚʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʦʙʽʦʪʠʯʥʦʛʦ ʰʪʘʤʫ 

L. plantarum 2621, ʷʢʠʡ ʻ ʧʨʦʜʫʮʝʥʪʦʤ ʪʘʥʘʟʠ. 

ʌʫʥʢʮʽʦʥʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ ʢʣʽʪʠʥ ʬʘʛʦʮʠʪʘʨʥʦʾ ʩʠʩʪʝʤʠ ʦʮʽʥʶʚʘʣʠ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʛʣʠʥʘʣʴʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ: ʚʠʟʥʘʯʝʥʥʷ ʬʘʛʦʮʠʪʘʨʥʦʛʦ ʯʠʩʣʘ (ʌʏ), ʧʦʢʘʟʥʠʢʘ ʬʘʛʦʮʠʪʦʟʫ (ʇʌ) 

ʪʘ ʢʠʩʥʝʟʘʣʝʞʥʦʾ ʙʘʢʪʝʨʠʮʠʜʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʫ ʩʧʦʥʪʘʥʥʦʤʫ ʪʘ ʩʪʠʤʫʣʴʦʚʘʥʦʤʫ 

ʪʝʩʪʽ ʚʽʜʥʦʚʣʝʥʥʷ ʥʽʪʨʦʩʠʥʴʦʛʦ ʪʝʪʨʘʟʦʣʽʶ (ʅʉʊ-ʪʝʩʪ). ʇʦʚʝʨʭʥʝʚʽ ʘʥʪʠʛʝʥʠ ʊ- 

ʪʘ ɺ-ʣʽʤʬʦʮʠʪʽʚ, ʘ ʪʘʢʦʞ CD25+ ʢʣʽʪʠʥ ʜʦʩʣʽʜʞʫʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ 

ʧʨʷʤʦʾ ʽʤʫʥʦʬʣʶʦʨʝʩʮʝʥʮʽʾ. ʋ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤʦʥʦʢʣʦʥʘʣʴʥʽ ʘʥʪʠʪʽʣʘ 

ʜʦ CD3+, CD4+, CD8+, CD19+ ʘʥʪʠʛʝʥʽʚ (MACS, Miltenyi Biotec, ʅʽʤʝʯʯʠʥʘ). 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʦ ʥʘ ʽʥʪʘʢʪʥʠʭ ʤʠʰʘʭ ʣʽʥʽʾ BALB/c, ʩʘʤʠʮʷʭ, ʚʽʢʦʤ 8 

ʪʠʞʥʽʚ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ ʢʦʤʧʦʟʠʮʽʶ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ ʽʥʪʨʘʛʘʩʪʨʘʣʴʥʦ 

ʦʜʠʥ ʨʘʟ ʥʘ ʜʦʙʫ ʧʨʦʪʷʛʦʤ 7 ʜʽʙ ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 1Ā10
6
 ʢʣ/ʤʣ. ʂʦʥʪʨʦʣʴʥʘ ʛʨʫʧʘ 

ʤʠʰʝʡ ʦʪʨʠʤʫʚʘʣʘ ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʨʦʟʯʠʥ. ʅʘ 1 ʪʘ 9 ʜʦʙʫ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ 

ʽʥʪʘʢʪʥʠʤ ʤʠʰʘʤ  ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ ʥʝʟʥʘʯʥʦ ʧʽʜʚʠʱʫʚʘʣʠʩʴ ʌʏ, ʇʌ ʪʘ 

ʧʦʢʘʟʥʠʢʠ ʩʧʦʥʪʘʥʥʦʛʦ ʅʉʊ-ʪʝʩʪʫ ʤʘʢʨʦʬʘʛʽʚ, ʧʨʦʪʝ, ʨʽʟʥʠʮʷ ʧʦʨʽʚʥʷʥʦ ʟ 

ʢʦʥʪʨʦʣʝʤ ʥʝ ʙʫʣʘ ʚʽʨʦʛʽʜʥʦʶ. ʋ ʩʝʣʝʟʽʥʮʽ  ʤʠʰʝʡ, ʷʢʽ ʦʪʨʠʤʫʚʘʣʠ 

ʤʦʣʦʯʥʦʢʠʩʣʽ ʙʘʢʪʝʨʽʾ, ʢʽʣʴʢʽʩʪʴ CD3+, CD4+, CD8+ ʢʣʽʪʠʥ ʙʫʣʠ ʪʘʢʠʤʠ ʞ ʷʢ ʚ 

ʢʦʥʪʨʦʣʽ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʪʝʨʤʽʥʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ɺʽʜʟʥʘʯʘʣʘʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ 

ʧʽʜʚʠʱʝʥʥʷ ʽʤʫʥʦʨʝʛʫʣʷʪʦʨʥʦʛʦ ʽʥʜʝʢʩʫ CD4/CD8 ʥʘ 1 ʜʦʙʫ, ʘ ʪʘʢʦʞ ʢʽʣʴʢʦʩʪʽ 

CD19+ ʢʣʽʪʠʥ ʫ ʩʝʣʝʟʽʥʮʽ ʥʘ 9 ʜʦʙʫ, ʦʜʥʘʢ ʨʽʟʥʠʮʷ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ ʪʘʢʦʞ 

ʥʝ ʙʫʣʘ ʚʽʨʦʛʽʜʥʦʶ.  

ʊʘʢʠʤ ʯʠʥʦʤ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʦʙʽʦʪʠʯʥʠʡ ʰʪʘʤ L. plantarum 2621 ʥʝ 

ʧʨʦʷʚʣʷʻ ʽʤʫʥʦʤʦʜʫʣʶʶʯʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʪʦʤʫ ʤʦʞʝ ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ 

ʧʝʨʩʧʝʢʪʠʚʥʠʡ ʧʨʦʜʫʮʝʥʪ ʜʣʷ ʩʪʚʦʨʝʥʥʷ  ʧʨʦʜʫʢʪʽʚ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʭʘʨʯʫʚʘʥʥʷ ʟ  ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʶ ʘʢʪʠʚʥʽʩʪʶ.  

1.ɹʘʢʫʤʝʥʢʦ ʆ.ɽ. ʊʝʭʥʦʣʦʛʠʷ ʦʙʦʛʘʱʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʜʣʷ ʮʝʣʝʚʳʭ ʛʨʫʧʧ. 1 ð 

ʄ.: ɼʝʣʠ ʧʣʶʩ, 2013. ð 287 



68 

 

ʋɼʂ 579.26:581.1 

ʉʊʀʄʋʃʗʎɯʗ ʈʆʉʊʋ ʂʋʂʋʈʋɼɿʀ ʇɯɼ ɺʇʃʀɺʆʄ ʇʈɽʇɸʈɸʊʋ 

ʃɯɿʆʈɽʎʀʌɯʅ ɯ ɺ ʂʆʄɹɯʅɸʎɯɰ ʁʆɻʆ ɿ ʆʈɻɸʅɯʏʅʀʄʀ ʊɸ 

ʄɯʅɽʈɸʃʔʅʀʄʀ ɼʆɹʈʀɺɸʄʀ 

ʇʘʜʫʥ ɸ.ʉ., ʉʦʢʦʣʦʚʘ ɯ.ɭ. 
ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ʆ.ɻʦʥʯʘʨʘ 

i.e.sokolova@mail.ru 
ʉʫʯʘʩʥʘ ʙʽʦʪʝʭʥʦʣʦʛʽʷ ʧʨʦʧʦʥʫʻ ʰʠʨʦʢʝ ʨʽʟʥʦʤʘʥʽʪʪʷ ʙʽʦʣʦʛʽʯʥʠʭ 

ʧʨʝʧʘʨʘʪʽʚ ʜʣʷ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʽ ʚ ʪʦʤʫ ʯʠʩʣʽ, ʟ ʙʘʢʪʝʨʠʮʠʜʥʦʶ, 

ʬʫʥʛʽʮʠʜʥʦʶ, ʽʥʩʝʢʪʠʮʠʜʥʦʶ ʪʘ ʨʽʩʪʩʪʠʤʫʣʶʶʯʦʶ ʘʢʪʠʚʥʽʩʪʶ. ʉʪʠʤʫʣʷʪʦʨʠ 

ʨʦʩʪʫ ʤʽʢʨʦʙʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʙʝʟʧʝʯʥʽ ʜʣʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʟʜʘʪʥʽ 

ʨʝʛʫʣʶʚʘʪʠ ʧʨʦʮʝʩʠ ʦʥʪʦʛʝʥʝʟʫ ʨʦʩʣʠʥ,  ʩʪʠʤʫʣʶʶʪʴ ʩʭʦʞʽʩʪʴ ʥʘʩʽʥʥʷ, 

ʫʪʚʦʨʝʥʥʷ ʢʦʨʝʥʽʚ, ʬʦʨʤʫʚʘʥʥʷ ʧʘʨʦʩʪʢʽʚ, ʧʽʜʚʠʱʫʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʠʤʙʽʦʟʫ. 

ʄʽʢʨʦʙʥʠʡ ʧʨʝʧʘʨʘʪ ʣʽʟʦʨʝʮʠʬʽʥ, ʦʪʨʠʤʘʥʠʡ ʥʘ ʦʩʥʦʚʽ ʤʝʪʘʙʦʣʽʪʽʚ 

Streptomyces recifensis var. lyticus ʇ-29, ʤʽʩʪʠʪʴ ʢʦʤʧʣʝʢʩ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʽ ʧʨʦʷʚʣʷʻ ʧʨʦʪʝʦʣʽʪʠʯʥʫ, ʘʥʪʠʤʽʢʨʦʙʥʫ ʪʘ ʨʽʩʪʩʪʠʤʫʣʶʶʯʫ ʜʽʾ. 

ʈʘʥʽʰʝ ʚʞʝ ʙʫʣʦ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʟʜʘʪʥʽʩʪʴ ʣʽʟʦʨʝʮʠʬʽʥʫ ʟʤʽʥʶʚʘʪʠ ʢʠʥʝʪʠʢʫ 

ʨʦʩʪʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʨʦʩʣʠʥ ʽ ʪʚʘʨʠʥ. 

ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʣʽʟʦʨʝʮʠʬʽʥʫ  ʥʘ ʨʽʩʪ 

ʢʫʢʫʨʫʜʟʠ ʫ ʢʦʤʙʽʥʘʮʽʾ ʟ ʦʨʛʘʥʽʯʥʠʤʠ ʪʘ ʤʽʥʝʨʘʣʴʥʠʤʠ ʜʦʙʨʠʚʘʤʠ. 

ɺ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʷʢ ʨʦʩʣʠʥʥʠʡ ʦʙôʻʢʪ ï ʢʫʢʫʨʫʜʟʫ ʣʽʥʽʾ ɻʽʙʨʠʜ 

ɼʥʽʧʨʦʚʩʴʢʠʡ 181ɺ, ʷʢ ʩʪʠʤʫʣʷʪʦʨ ʨʦʩʪʫ ï ʨʽʜʢʫ ʬʦʨʤʫ ʣʽʟʦʨʝʮʠʬʽʥʘ 

(ʢʫʣʴʪʫʨʘʣʴʥʫ ʨʽʜʠʥʫ S. recifensis var. lyticus ʇ-29, ʚʽʜʜʽʣʝʥʫ ʚʽʜ ʙʽʦʤʘʩʠ), ʘ 

ʪʘʢʦʞ ʢʦʤʝʨʮʽʡʥʽ ʧʨʝʧʘʨʘʪʠ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʪʘ ʛʫʤʘʪʫ. ɼʣʷ ʧʝʨʝʚʽʨʢʠ ʜʽʾ 

ʣʽʟʦʨʝʮʠʬʽʥʫ ʥʘ ʩʭʦʞʽʩʪʴ ʽ ʨʽʩʪ ʢʫʢʫʨʫʜʟʠ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʪʨʠ ʟʨʘʟʢʠ ʛʨʫʥʪʫ: 

ʯʦʨʥʦʟʝʤ ʟ ʧʘʨʢʦʚʦʾ ʟʦʥʠ, ʯʦʨʥʦʟʝʤ ʽ ʩʫʛʣʠʥʦʢ ʟ ʧʨʠʩʘʜʠʙʥʠʭ ʜʽʣʷʥʦʢ. 

ʉʪʠʤʫʣʷʮʽʶ ʨʦʩʪʫ ʢʫʢʫʨʫʜʟʠ ʚʠʟʥʘʯʘʣʠ ʟʘ ʪʘʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʷʢ: 

ʧʨʦʨʦʩʪʘʥʥʷ ʥʘʩʽʥʥʷ ʢʫʢʫʨʫʜʟʠ ʧʨʠ ʟʘʤʦʯʫʚʘʥʥʽ ʫ ʚʦʜʽ ʪʘ ʢʫʣʴʪʫʨʘʣʴʥʽʡ ʨʽʜʠʥʽ 

ʩʪʨʝʧʪʦʤʽʮʝʪʫ; ʩʭʦʞʽʩʪʴ ʪʘ ʤʦʨʬʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʨʦʩʣʠʥ ʧʨʠ ʧʦʣʠʚʽ 

ʚʦʜʦʶ, ʣʽʟʦʨʝʮʠʬʽʥʦʤ, ʨʦʟʯʠʥʘʤʠ ʛʫʤʘʪʫ ʪʘ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ; ʘʢʪʠʚʥʽʩʪʴ 

ʧʝʨʦʢʩʠʜʘʟʠ ʢʦʨʝʥʽʚ ʪʘ ʦʨʪʦ-ʜʠʬʝʥʦʣʦʢʩʠʜʘʟʠ ʧʘʛʦʥʽʚ.  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ ʦʙʨʦʙʮʽ ʥʘʩʽʥʥʷ ʫ ʨʦʟʯʠʥʽ ʣʽʟʦʨʝʮʠʬʽʥʘ ʢʽʣʴʢʽʩʪʴ 

ʧʨʦʨʦʩʣʠʭ ʥʘʩʽʥʠʥ  ʩʢʣʘʣʘ 97% ʽ ʙʫʣʘ ʥʘ 22% ʚʠʱʦʶ, ʥʽʞ ʫ ʢʦʥʪʨʦʣʽ (ʧʨʠ 

ʟʘʤʦʯʫʚʘʥʥʽ ʫ ʚʦʜʽ). ɼʘʣʽ ʧʨʦʨʦʩʣʽ ʥʘʩʽʥʠʥʠ ʧʝʨʝʥʦʩʠʣʠ ʫ ʛʨʫʥʪ. ʇʦʣʠʚ 

ʟʜʽʡʩʥʶʚʘʣʠ ʚʦʜʦʶ, ʨʦʟʯʠʥʘʤʠ ʣʽʟʦʨʝʮʠʬʽʥʫ, ʛʫʤʘʪʫ ʪʘ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ. 

ʅʘʡʙʽʣʴʰʽ ʧʦʢʘʟʥʠʢʠ ʩʭʦʞʦʩʪʽ ʨʦʩʣʠʥ ʫ ʛʨʫʥʪʽ ʪʘ ʾʭ ʤʦʨʬʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ 

ʙʫʣʠ ʚʩʪʘʥʦʚʣʝʥʽ ʜʣʷ ʪʦʛʦ ʚʘʨʽʘʥʪʫ ʜʦʩʣʽʜʫ, ʜʝ ʟʘʤʦʯʫʚʘʥʥʷ ʥʘʩʽʥʠʥ 

ʟʜʽʡʩʥʶʚʘʣʦʩʴ ʣʽʟʦʨʝʮʠʬʽʥʦʤ, ʘ ʧʦʣʠʚ ï ʚʦʜʦʶ. ʊʘʢ, ʧʦʢʘʟʥʠʢ ʩʭʦʞʦʩʪʽ ʩʢʣʘʚ ʫ 

ʩʝʨʝʜʥʴʦʤʫ 96% (ʧʨʦʪʠ 78% ʫ ʢʦʥʪʨʦʣʽ), ʜʦʚʞʠʥʘ ʧʘʛʦʥʽʚ ʽ ʢʦʨʝʥʝʚʠʱ ʙʫʣʘ 

ʚʽʜʧʦʚʽʜʥʦ ʥʘ 31 ʽ 38% ʚʠʱʦʶ, ʥʽʞ ʫ ʢʦʥʪʨʦʣʽ.  ʇʨʠ ʟʘʤʦʯʫʚʘʥʥʽ ʥʘʩʽʥʥʷ ʫ ʨʦʟʯʠʥʽ 

ʣʽʟʦʨʝʮʠʬʽʥʫ ʪʘ ʧʦʣʠʚʽ ʚʦʜʦʶ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʡ ʥʘʡʙʽʣʴʰ ʚʠʩʦʢʽ ʧʦʢʘʟʥʠʢʠ ʘʢʪʠʚʥʦʩʪʝʡ 

ʧʝʨʦʢʩʠʜʘʟʠ ʪʘ ʦʨʪʦ-ʜʠʬʝʥʦʣʦʢʩʠʜʘʟʠ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʧʦʣʠʚʫ ʨʦʟʯʠʥʽʚ ʛʫʤʘʪʫ ʪʘ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ, ʷʢ ʦʢʨʝʤʦ, ʪʘʢ ʽ ʚ ʢʦʤʙʽʥʘʮʽʾ ʟ ʣʽʟʦʨʝʮʠʬʽʥʦʤ, ʥʝ ʧʨʠʚʦʜʠʣʦ ʜʦ 

ʟʙʽʣʴʰʝʥʥʷ ʚʢʘʟʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʪʠʧ ʛʨʫʥʪʫ ʟʥʘʯʥʦ ʤʝʥʰʝ ʚʧʣʠʚʘʚ ʥʘ 

ʧʦʢʘʟʥʠʢʠ ʨʦʩʪʫ ʨʦʩʣʠʥ, ʥʽʞ ʩʧʦʩʽʙ ʟʘʤʦʯʫʚʘʥʥʷ ʥʘʩʽʥʥʷ ʪʘ ʧʦʣʠʚ.    
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ʇʘʥʯʝʥʢʦ ʆ.ʊ. ʃʽʥʦʚʠʮʴʢʘ ɺ.ʄ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 
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ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʻ ʫʚʘʛʘ ʜʦ ʦʪʨʠʤʘʥʥʷ ʽʤʫʥʦʤʦʜʫʣʷʪʦʨʽʚ ʪʘ 

ʘʜʘʧʪʦʛʝʥʽʚ ʥʘ ʦʩʥʦʚʽ ʨʝʯʦʚʠʥ ʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ʇʝʨʩʧʝʢʪʠʚʥʠʤʠ 

ʜʞʝʨʝʣʘʤʠ ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʽ ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʩʦʙʽʚ, ʱʦ ʤʘʶʪʴ 

ʟʘʛʘʣʴʥʦʟʤʽʮʥʶʶʯʫ ʽ ʪʦʥʽʟʫʶʯʫ ʜʽʶ ʥʘ ʦʨʛʘʥʽʟʤ ʪʘ ʩʪʠʤʫʣʶʶʪʴ ʽʤʫʥʥʫ 

ʩʠʩʪʝʤʫ, ʻ ʛʨʠʙʠ-ʙʘʟʠʜʽʦʤʽʮʝʪʠ. ɺʦʥʠ ʤʘʶʪʴ ʨʷʜ ʫʥʽʢʘʣʴʥʠʭ ʙʽʦʣʦʛʽʯʥʠʭ ʪʘ 

ʙʽʦʩʠʥʪʝʪʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʱʦ ʟʫʤʦʚʣʶʻ ʾʭ ʰʠʨʦʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ 

ʙʽʦʪʝʭʥʦʣʦʛʽʾ, ʭʘʨʯʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʤʝʜʠʮʠʥʽ ʪʘ ʬʘʨʤʘʢʦʣʦʛʽʾ. 

ʆʜʥʠʤʠ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʩʧʦʣʫʢ, ʱʦ ʩʠʥʪʝʟʫʶʪʴʩʷ ʢʣʽʪʠʥʘʤʠ ʛʨʠʙʽʚ ʻ 

ʝʢʟʦʧʦʣʽʩʘʭʘʨʠʜʠ-ʛʣʶʢʘʥʠ (ɽʇʉ). ɿʘʚʜʷʢʠ ʩʚʦʾʤ ʫʥʽʢʘʣʴʥʠʤ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤ 

ʚʣʘʩʪʠʚʦʩʪʷʤ ʚʦʥʠ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʥʘʨʦʜʥʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʜʣʷ ʟʛʫʱʝʥʥʷ, ʜʨʘʛʣʶʚʘʥʥʷ, ʝʤʫʣʴʛʫʚʘʥʥʷ, ʚʦʣʦʛʦʫʪʨʠʤʘʥʥʷ ʪʘ 

ʩʪʘʙʽʣʽʟʘʮʽʾ. ʂʨʽʤ ʪʦʛʦ, ʛʨʠʙʥʽ ʛʣʶʢʘʥʠ ʥʝ ʪʦʢʩʠʯʥʽ ʽ ʟʜʘʪʥʽ ʚʧʣʠʚʘʪʠ ʥʘ ʨʽʟʥʽ 

ʣʘʥʢʠ ʽʤʫʥʽʪʝʪʫ ʽ ʢʦʨʠʛʫʚʘʪʠ ʧʘʪʦʣʦʛʽʯʥʽ ʩʪʘʥʠ, ʧʦʚ'ʷʟʘʥʽ ʟ ʧʦʨʫʰʝʥʥʷʤ 

ʬʫʥʢʮʽʡ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ, ʧʨʠʚʦʜʷʯʠ ʾʭ ʜʦ ʥʦʨʤʠ. ʊʘʢʦʞ ʛʨʠʙʥʽ ʧʦʣʽʩʘʭʘʨʠʜʠ 

ʤʘʶʪʴ ʧʨʦʪʠʧʫʭʣʠʥʥʫ ʘʢʪʠʚʥʽʩʪʴ, ʟʥʘʯʥʦ ʟʥʠʞʫʶʪʴ ʧʦʙʽʯʥʽ ʝʬʝʢʪʠ ʭʽʤʽʦ- ʪʘ 

ʨʘʜʽʦʪʝʨʘʧʽʾ. ʎʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʥʦʚʠʭ 

ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʭ ʣʽʢʽʚ, ʭʘʨʯʦʚʠʭ ʜʦʙʘʚʦʢ, ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ. 

ʆʜʥʠʤ ʟ ʚʽʜʦʤʠʭ ʝʢʟʦʧʦʣʽʩʘʭʘʨʠʜʽʚ ʣʽʢʫʚʘʣʴʥʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ ʻ ʰʠʟʦʬʽʣʘʥ, ʷʢʠʡ ʩʠʥʪʝʟʫʻʪʴʩʷ ʚʠʱʠʤ ʙʘʟʠʜʽʘʣʴʥʠʤ ʛʨʠʙʦʤ 

Schizophyllum commune ʽ ʷʢʠʡ ʚ ʋʢʨʘʾʥʽ ʥʝ ʚʠʨʦʙʣʷʻʪʴʩʷ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ 

ʨʘʥʽʰʝ ʦʙ'ʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʩʣʫʞʠʣʠ ʚ ʦʩʥʦʚʥʦʤʫ ʧʣʦʜʦʚʽ ʪʽʣʘ ʛʨʠʙʽʚ, ʯʘʩʪʦ 

ʜʠʢʦʨʦʩʣʽ, ʧʨʦʪʝ ʚ ʩʫʯʘʩʥʽʡ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʚʚʘʞʘʻʪʴʩʷ 

ʦʪʨʠʤʘʥʥʷ ʤʽʮʝʣʽʶ ʛʨʠʙʽʚ ʰʣʷʭʦʤ ʛʣʠʙʠʥʥʦʛʦ ʢʫʣʴʪʠʚʫʚʘʥʥʷ. ʎʝʡ ʤʝʪʦʜ 

ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʩʧʨʷʤʦʚʘʥʠʡ ʩʠʥʪʝʟ ʮʽʣʴʦʚʦʛʦ ʧʨʦʜʫʢʪʫ, ʩʪʘʥʜʘʨʪʠʟʫʚʘʪʠ 

ʫʤʦʚʠ ʡʦʛʦ ʦʪʨʠʤʘʥʥʷ ʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ, ʩʢʦʨʦʪʠʪʠ ʪʨʠʚʘʣʽʩʪʴ ʧʨʦʮʝʩʫ. ʊʦʤʫ 

ʤʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ ʦʪʨʠʤʘʥʥʷ ʝʢʟʦʧʦʣʽʩʘʭʘʨʠʜʽʚ ʛʣʠʙʠʥʥʠʤ ʢʫʣʴʪʠʚʫʚʘʥʥʷʤ ʟ 

Schizophyllum commune. 

ɺ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʩʪʘʥʜʘʨʪʥʽ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʽ, ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʽ 

ʙʽʦʭʽʤʽʯʥʽ ʤʝʪʦʜʠ. ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʴ ʙʫʚ ʰʪʘʤ 1760 Schizophyllum commune. 

ʂʫʣʴʪʠʚʫʚʘʥʥʷ ʟʜʽʡʩʥʶʚʘʣʠ ʥʘ ʨʽʜʢʦʤʫ ʛʣʶʢʦʟʦ-ʧʝʧʪʦʥʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ 

[ɹʫʭʘʣʦ ɸ.ʉ., 1988]. ɽʢʟʦʧʦʣʽʩʘʭʘʨʠʜ ʚʠʜʽʣʷʣʠ ʦʩʘʜʞʝʥʥʷʤ 96% ʝʪʘʥʦʣʦʤ (1:1) 

ʧʨʠ +4ʉ ʟ ʥʘʩʪʫʧʥʠʤ ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷʤ ʧʨʠ 6000 ʦʙ/ʭʚ ʽ ʚʠʩʫʰʫʚʘʥʥʷʤ ʧʨʠ 

+60ʉ. ʂʦʥʮʝʥʪʨʘʮʽʶ ʝʢʟʦʧʦʣʽʩʘʭʘʨʠʜʽʚ ʚʠʟʥʘʯʘʣʠ ʬʝʥʦʣʩʽʨʯʘʥʠʤ ʤʝʪʦʜʦʤ. ɺ 

ʨʝʟʫʣʴʪʘʪʽ ʟ 0,5 ʣ ʢʫʣʴʪʫʨʘʣʴʥʦʾ ʨʽʜʠʥʠ ʙʫʣʦ ʦʪʨʠʤʘʥʦ 1,21 ʛ ʰʠʟʦʬʽʣʘʥʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʟʚ'ʷʟʢʫ ʽʟ ʟʥʘʯʥʦʶ ʢʽʣʴʢʽʩʪʶ ʙʽʦʣʦʛʽʯʥʦ-ʘʢʪʠʚʥʠʭ 

ʨʝʯʦʚʠʥ, ʱʦ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʟ ʙʘʟʠʜʽʘʣʴʥʠʭ ʛʨʠʙʽʚ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʚʩʝʙʽʯʥʝ 

ʜʦʩʣʽʜʞʝʥʥʷ ʥʦʚʠʭ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʜʘʥʦʛʦ ʢʣʘʩʫ ʷʢ ʦʙ'ʻʢʪʽʚ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʟ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʥʘ ʾʭ ʦʩʥʦʚʽ ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʽ ʣʽʢʫʚʘʣʴʥʠʭ 

ʟʘʩʦʙʽʚ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʚ ʥʦʨʤʽ ʽ ʧʨʠ ʧʘʪʦʣʦʛʽʯʥʠʭ ʩʪʘʥʘʭ. 
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ɿʨʦʩʪʘʶʯʘ ʧʦʪʨʝʙʘ ʥʘʩʝʣʝʥʥʷ ʚ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʘʭ ʪʘ ʧʨʦʤʠʩʣʦʚʽʡ 

ʩʠʨʦʚʠʥʽ ʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʚʠʢʣʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚ ʟʙʽʣʴʰʝʥʥʽ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. ʆʜʥʠʤ ʟ ʥʘʧʨʷʤʢʦʤ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ 

ʜʘʥʦʾ ʛʘʣʫʟʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʠʭ ʙʽʦʪʝʭʥʦʣʦʛʽʡ ʻ ʧʽʜʚʠʱʝʥʥʷ 

ʘʙʦ ʚʽʜʥʦʚʣʝʥʥʷ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ. ʎʴʦʛʦ ʤʦʞʥʘ ʜʦʩʷʛʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʙʽʦʩʫʨʬʘʢʪʘʥʪʽʚ ï ʧʦʚʝʨʭʥʝʚʦ-ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʙʽʦʣʦʛʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. 

ɹʽʦʩʫʨʬʘʢʪʘʥʪʠ ʩʠʥʪʝʟʫʶʪʴʩʷ ʙʘʢʪʝʨʽʷʤʠ, ʜʨʽʞʜʞʘʤʠ ʪʘ ʛʨʠʙʘʤʠ ʽ 

ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʛʣʽʢʦʣʽʧʽʜʠ , ʣʽʧʦʧʝʧʪʠʜʠ , ʥʝʡʪʨʘʣʴʥʽ ʣʽʧʽʜʠ , ʬʦʩʬʦʣʽʧʽʜʠ , 

ʞʠʨʥʽ ʢʠʩʣʦʪʠ, ʘ ʪʘʢʦʞ ʨʽʟʥʦʤʘʥʽʪʥʽ ʧʦʣʽʤʝʨʥʽ ʨʝʯʦʚʠʥʠ. 

ʋ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ, ʙʽʦʩʫʨʬʘʢʪʘʥʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ: 

1. ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ ʚʽʜ ʧʘʪʦʛʝʥʽʚ; 

2. ʟʙʽʣʴʰʝʥʥʷ ʙʽʦʜʦʩʪʫʧʥʦʩʪʽ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʜʣʷ ʢʫʣʴʪʫʨʥʠʭ ʨʦʩʣʠʥ, 
ʱʦ ʞʠʚʫʪʴ ʚ ʩʠʤʙʽʦʟʽ ʟ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ; 

3. ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ˇʨʫʥʪʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ 

ʰʣʷʭʦʤ ʨʝʢʫʣʴʪʠʚʘʮʽʾ; 

4. ʧʦʪʝʥʮʽʡʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʧʝʩʪʠʮʠʜʽʚ ʥʘ ʟʘʤʽʥʫ 

ʭʽʤʽʯʥʠʤ ʩʫʨʬʘʢʪʘʥʪʘʤ ʫ ʬʫʥʛʽʮʠʜʘʭ, ʛʝʨʙʽʮʠʜʘʭ ʽ ʽʥʩʝʢʪʠʮʠʜʘʭ. 

ʉʝʨʝʜ ʦʩʥʦʚʥʠʭ ʤʦʞʣʠʚʠʭ ʧʨʦʜʫʮʝʥʪʽʚ ʙʽʦʩʫʨʬʘʢʪʘʥʪʽʚ ʨʽʟʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʨʦʜʠ ʙʘʢʪʝʨʽʡ Lactobacillus, Pseudomonas, 

Rhodococcus, Burkholderia, Acinetobacter. ʅʘʧʨʠʢʣʘʜ, ʙʽʦʩʫʨʬʘʢʪʘʥʪʠ, ʱʦ 

ʩʠʥʪʝʟʫʶʪʴʩʷ ʨʠʟʦʙʘʢʪʝʨʽʷʤʠ, ʤʘʶʪʴ ʚʣʘʩʪʠʚʦʩʪʽ ʘʥʪʘʛʦʥʽʩʪʽʚ. ʂʨʽʤ ʪʦʛʦ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʧʦʻʜʥʘʥʥʽ ʭʽʤʽʯʥʠʭ ʩʫʨʬʘʢʪʘʥʪʽʚ ʽ ʙʽʦʩʫʨʬʘʢʪʘʥʪʽʚ ʩʧʨʠʷʻ 

ʘʢʪʠʚʽʟʘʮʽʾ ʤʝʭʘʥʽʟʤʽʚ ʙʦʨʦʪʴʙʠ ʨʦʩʣʠʥ ʧʨʦʪʠ ʧʘʨʘʟʠʪʥʠʭ ʦʨʛʘʥʽʟʤʽʚ, 

ʘʥʪʘʛʦʥʽʩʪʽʚ, ʢʦʥʢʫʨʝʥʪʥʠʭ ʨʦʩʣʠʥ. 

ʊʘʢʦʞ ʚʽʜʦʤʽ ʧʨʠʢʣʘʜʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʩʫʨʬʘʢʪʘʥʪʽʚ ʟ Lactobacillus 

pentosus ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʟʘʙʨʫʜʥʝʥʠʭ ˇʨʫʥʪʽʚ ʰʣʷʭʦʤ ʟʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ 

ʦʢʪʘʥʫ ʥʘ 58,6% - 62,8% (Dhara P. Sachdev, Swaranjit S. Cameotra, 2013). 

ʇʦʚʝʨʭʥʝʚʦ-ʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ ʟ Acinetobacter - ʝʬʝʢʪʠʚʥʦ ʚʠʜʘʣʷʶʪʴ ʚʘʞʢʽ 

ʤʝʪʘʣʠ ʟ ˇʨʫʥʪʫ. Pseudomonas fluorescens ʧʨʦʜʫʢʫʻ ʙʽʦʩʫʨʬʘʢʪʘʥʪʠ, ʱʦ 

ʧʨʠʛʥʽʯʫʶʪʴ ʨʽʩʪ ʧʘʪʦʛʝʥʥʠʭ ʛʨʠʙʽʚ, ʪʘʢʠʭ ʷʢ Pythium ultimum, Fusarium 

oxysporum, Phytophthora cryptogea. 

ʊʘʢʠʤ ʯʠʥʦʤ ʜʦ ʧʝʨʝʚʘʛ ʙʽʦʩʫʨʬʘʢʪʘʥʪʽʚ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʥʘʩʪʫʧʥʝ: 

ʦʪʨʠʤʘʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʩʧʦʩʦʙʘʤʠ ʟ ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ; ʥʠʟʴʢʘ 

ʪʦʢʩʠʯʥʽʩʪʴ; ʩʫʪʪʻʚʘ ʧʦʚʝʨʭʥʝʚʘ ʘʢʪʠʚʥʽʩʪʴ; ʝʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʯʥʽʩʪʴ; ʚʠʩʦʢʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʚ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʫʤʦʚʘʭ; ʤʦʞʣʠʚʽʩʪʴ ʨʝʛʝʥʝʨʘʮʽʾ. ʂʨʽʤ ʪʦʛʦ 

ʙʽʦʩʫʨʬʘʢʪʘʥʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʫ ʬʘʨʤʘʮʝʚʪʠʯʥʽʡ, ʤʝʜʠʯʥʽʡ, 

ʢʦʩʤʝʪʠʯʥʽʡ ʪʘ ʭʘʨʯʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 
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ʄɯɾʂʃɯʊʀʅʅʆɻʆ ʇʈʆʉʊʆʈʋ ʃʀʉʊʗ ʈʆʉʃʀʅ ɹɸʂʊɽʈɯɸʃʔʅʆʖ 

ʉʋʉʇɽʅɿɯɭʖ 

ʇʝʪʝʨʩʦʥ ɸ. ɸ.
1
, ʇʨʠʱʝʧʘ ʖ. ʉ.

2 

1
ɯʥʩʪʠʪʫʪ ʢʣʽʪʠʥʥʦʾ ʙʽʦʣʦʛʽʾ ʪʘ ʛʝʥʝʪʠʯʥʦʾ ʽʥʞʝʥʝʨʽʾ ʅɸʅʋ  

ʚʫʣ. ɿʘʙʦʣʦʪʥʦʛʦ, 148, ʂʠʾʚ, 03680
 

2
ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè  

ʧʨ. ʇʝʨʝʤʦʛʠ 37, ʂʠʾʚ, 03056 

jul.prishepa@gmail.com 

ʊʝʭʥʦʣʦʛʽʷ ʪʨʘʥʟʽʻʥʪʥʦʾ ʝʢʩʧʨʝʩʽʾ ʫ ʨʦʩʣʠʥʘʭ ʙʘʟʫʻʪʴʩʷ ʥʘ ʜʝʢʽʣʴʢʦʭ 

ʢʨʠʪʠʯʥʠʭ ʝʣʝʤʝʥʪʘʭ, ʢʦʞʝʥ ʟ ʷʢʠʭ ʤʦʞʝ ʙʣʦʢʫʚʘʪʠ ʚʝʩʴ ʧʨʦʮʝʩ. ʇʝʨʰʠʤ 

ʝʣʝʤʝʥʪʦʤ ʻ ʽʥʬʽʣʴʪʨʘʮʽʷ ʤʽʞʢʣʽʪʠʥʥʦʛʦ ʧʨʦʩʪʦʨʫ ʨʦʩʣʠʥʥʦʾ ʪʢʘʥʠʥʠ 

ʩʫʩʧʝʥʟʽʻʶ ʘʛʨʦʙʘʢʪʝʨʽʡ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʤʝʭʘʥʽʯʥʠʭ 

ʦʙʤʝʞʝʥʴ, ʟʫʤʦʚʣʝʥʠʭ ʧʨʦʩʪʦʨʦʚʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʙʫʜʦʚʠ ʨʦʩʣʠʥʥʦʾ 

ʪʢʘʥʠʥʠ, ʱʦ ʽʥʬʽʣʴʪʨʫʻʪʴʩʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʝʨʰʦʛʦ ʝʪʘʧʫ 

ʩʢʨʠʥʽʥʛʫ ʩʝʨʝʜ ʚʠʜʽʚ ʨʦʩʣʠʥ ʥʘ ʾʭ ʧʨʠʜʘʪʥʽʩʪʴ ʜʦ ʪʨʘʥʟʽʻʥʪʥʦʾ ʝʢʩʧʨʝʩʽʾ, 

ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʘʪʠ ʤʝʭʘʥʽʯʥʫ ʟʜʘʪʥʽʩʪʴ ʪʢʘʥʠʥ ʮʠʭ ʚʠʜʽʚ ʜʦ ʽʥʬʽʣʴʪʨʘʮʽʾ ʫ 

ʥʠʭ ʙʘʢʪʝʨʽʘʣʴʥʦʾ ʩʫʩʧʝʥʟʽʾ. 

ɺ ʷʢʦʩʪʽ ʚʽʟʫʘʣʴʥʦʛʦ in vivo ʤʘʨʢʝʨʫ ʧʨʦʥʠʢʥʝʥʥʷ ʙʘʢʪʝʨʽʡ ʫ 

ʤʽʞʢʣʽʪʠʥʥʠʡ ʧʨʦʩʪʽʨ ʨʦʩʣʠʥʥʦʾ ʪʢʘʥʠʥʠ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʰʧʨʠʮʝʚʦʾ 

ʽʥʬʽʣʴʪʨʘʮʽʾ ʮʽʻʾ ʪʢʘʥʠʥʠ ʙʘʢʪʝʨʽʘʣʴʥʦʶ ʩʫʩʧʝʥʟʽʻʶ ʥʘʤʠ ʚʧʝʨʰʝ ʙʫʣʦ 

ʚʠʢʦʨʠʩʪʘʥʦ ʩʫʩʧʝʥʟʽʶ ʨʝʢʦʤʙʽʥʘʥʪʥʠʭ ʙʘʢʪʝʨʽʡ ɽ. coli, ʱʦ ʧʦʧʝʨʝʜʥʴʦ 

ʥʘʢʦʧʠʯʠʣʠ ʚ ʪʽʣʴʮʷʭ ʚʢʣʶʯʝʥʥʷʭ ʟʝʣʝʥʠʡ ʬʣʫʦʨʝʩʮʽʶʶʯʠʡ ʧʨʦʪʝʾʥ (GFP). 

ʅʘʷʚʥʽʩʪʴ ʙʘʢʪʝʨʽʡ ʫ ʤʽʞʢʣʽʪʠʥʥʦʤʫ ʧʨʦʩʪʦʨʽ ʩʧʦʩʪʝʨʽʛʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʬʣʫʦʨʝʩʮʝʥʪʥʦʛʦ ʤʽʢʨʦʩʢʦʧʫ. ɿʘ ʚʽʜʩʫʪʥʦʩʪʽ ʤʝʭʘʥʽʯʥʠʭ ʫʩʢʣʘʜʥʝʥʴ ʜʣʷ 

ʧʨʦʥʠʢʥʝʥʥʷ ʙʘʢʪʝʨʽʡ ʫ ʤʽʞʢʣʽʪʠʥʥʠʡ ʧʨʦʩʪʽʨ, ʫ ʚʥʫʪʨʽʰʥʽʭ ʰʘʨʘʭ ʨʦʩʣʠʥʥʦʾ 

ʪʢʘʥʠʥʠ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʨʫʭʦʤʠʭ ʷʩʢʨʘʚʦ ʟʝʣʝʥʠʭ ʮʷʪʦʢ. ʋ 

ʨʝʟʫʣʴʪʘʪʽ ʘʧʨʦʙʘʮʽʾ ʜʘʥʦʛʦ ʧʽʜʭʦʜʫ ʥʘ ʧʝʚʥʽʡ ʢʽʣʴʢʦʩʪʽ ʚʠʜʽʚ ʨʦʩʣʠʥ ʮʽ ʚʠʜʠ 

ʙʫʣʦ ʧʦʜʽʣʝʥʦ ʥʘ ʪʨʠ ʛʨʫʧʠ:  

1. ʊʢʘʥʠʥʠ ʷʢʠʭ ʚʽʪʨʠʬʽʢʫʚʘʣʠʩʴ ʧʽʜ ʯʘʩ ʽʥʬʽʣʴʪʨʘʮʽʾ ʪʘ ʚ ʤʽʞʢʣʽʪʠʥʥʦʤʫ 

ʧʨʦʩʪʦʨʽ ʷʢʠʭ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʙʘʢʪʝʨʽʡ ʽʟ GFP. 

2. ʊʢʘʥʠʥʠ ʷʢʠʭ ʚʽʪʨʠʬʽʢʫʚʘʣʠʩʴ ʧʽʜ ʯʘʩ ʽʥʬʽʣʴʪʨʘʮʽʾ ʪʘ ʚ ʤʽʞʢʣʽʪʠʥʥʦʤʫ 

ʧʨʦʩʪʦʨʽ ʷʢʠʭ ʤʘʡʞʝ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʙʘʢʪʝʨʽʾ ʽʟ GFP. 

3. ʊʢʘʥʠʥʠ ʷʢʠʭ ʤʘʡʞʝ ʥʝ ʚʽʪʨʠʬʽʢʫʚʘʣʠʩʴ ʧʽʜ ʯʘʩ ʽʥʬʽʣʴʪʨʘʮʽʾ ʪʘ ʚ 

ʤʽʞʢʣʽʪʠʥʥʦʤʫ ʧʨʦʩʪʦʨʽ ʷʢʠʭ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʙʘʢʪʝʨʽʾ ʽʟ GFP. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʽʪʨʠʬʽʢʘʮʽʷ ʨʦʩʣʠʥʥʦʾ ʪʢʘʥʠʥʠ ʧʽʜ ʯʘʩ 

ʽʥʬʽʣʴʪʨʘʮʽʾ ʥʝ ʻ ʦʜʥʦʟʥʘʯʥʠʤ ʩʚʽʜʯʝʥʥʷʤ ʧʦʪʨʘʧʣʷʥʥʷ ʙʘʢʪʝʨʽʡ ʫ 

ʤʽʞʢʣʽʪʠʥʥʠʡ ʧʨʦʩʪʽʨ. ʄʦʞʣʠʚʦ ʦʩʦʙʣʠʚʦʩʪʽ ʧʨʦʩʪʦʨʦʚʦʾ ʙʫʜʦʚʠ ʨʦʩʣʠʥʥʦʾ 

ʪʢʘʥʠʥʠ ʧʝʚʥʠʭ ʚʠʜʽʚ ʤʦʞʫʪʴ ʤʘʪʠ ʚʣʘʩʪʠʚʦʩʪʽ ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʬʽʣʴʪʨʽʚ. ʆʪʞʝ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʤʝʪʦʜʫ ʜʦʟʚʦʣʷʻ ʙʽʣʴʰ ʦʜʥʦʟʥʘʯʥʦ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʫʚʘʪʠ ʤʝʭʘʥʽʯʥʽ ʦʙʤʝʞʝʥʥʷ ʜʦ ʽʥʬʽʣʴʪʨʘʮʽʾ. 
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ʆʎɯʅʂɸ ʉʊɯʁʂʆʉʊɯ ɼʆ ʆʉʄʆʊʀʏʅʆɻʆ ʉʊʈɽʉʋ ɻɽʅʆʊʀʇɯɺ 

ʊʈʀʊʀʂɸʃɽ ʆɿʀʄʆɻʆ ɿɸ ʋʄʆɺ IN VITRO 

ʇʠʢʘʣʦ ʉ.ɺ., ɺʦʣʦʱʫʢ ʉ.ɯ. 

ʄʠʨʦʥʽʚʩʴʢʠʡ ʽʥʩʪʠʪʫʪ ʧʰʝʥʠʮʽ ʽʤʝʥʽ ɺ.ʄ. ʈʝʤʝʩʣʘ ʅɸɸʅ ʋʢʨʘʾʥʠ 

ʩ. ʎʝʥʪʨʘʣʴʥʝ ʄʠʨʦʥʽʚʩʴʢʦʛʦ ʨ-ʥʫ ʂʠʾʚʩʴʢʦʾ ʦʙʣ., 08853, ʋʢʨʘʾʥʘ 

e-mail: pykserg@ukr.net 

ʋʩʧʽʭ ʩʝʣʝʢʮʽʾ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʧʦʩʫʭʦʩʪʽʡʢʠʭ ʩʦʨʪʽʚ ʪʨʠʪʠʢʘʣʝ ʙʘʛʘʪʦ ʚ 

ʯʦʤʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʘʚʠʣʴʥʦʾ ʦʮʽʥʢʠ ʩʪʽʡʢʦʩʪʽ ʩʪʚʦʨʶʚʘʥʠʭ ʛʝʥʦʪʠʧʽʚ [1]. 

ʇʨʷʤʘ ʦʮʽʥʢʘ ʧʦʩʫʭʦʩʪʽʡʢʦʩʪʽ ʨʦʩʣʠʥ ʚ ʧʦʣʽ ʚʠʤʘʛʘʻ ʙʘʛʘʪʦʨʽʯʥʠʭ 

ʩʧʦʩʪʝʨʝʞʝʥʴ. ɼʣʷ ʧʨʠʩʢʦʨʝʥʥʷ ʩʝʣʝʢʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʚʩʝ 

ʯʘʩʪʽʰʝ ʚʜʘʶʪʴʩʷ ʜʦ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʤʝʪʦʜʽʚ. ɿ ʤʝʪʦʶ ʽʤʽʪʘʮʽʾ in vitro 

ʩʪʨʝʩʦʚʦʛʦ ʝʬʝʢʪʫ ʟʘʩʪʦʩʦʚʫʶʪʴ ʦʩʤʦʪʠʢʠ, ʷʢʽ ʟʥʠʞʫʶʪʴ ʟʦʚʥʽʰʥʽʡ ʚʦʜʥʠʡ 

ʧʦʪʝʥʮʽʘʣ [2]. ʄʝʪʘ ʨʦʙʦʪʠ ï ʦʮʽʥʠʪʠ ʩʪʽʡʢʽʩʪʴ ʪʨʠʪʠʢʘʣʝ ʦʟʠʤʦʛʦ ʜʦ 

ʦʩʤʦʪʠʯʥʦʛʦ ʩʪʨʝʩʫ ʚ ʢʘʣʶʩʥʽʡ ʢʫʣʴʪʫʨʽ in vitro ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʘʥʽʪʫ ʚ 

ʷʢʦʩʪʽ ʩʪʨʝʩ-ʯʠʥʥʠʢʘ. 

ʄʘʪʝʨʽʘʣʦʤ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ʩʦʨʪʠ ʪʨʠʪʠʢʘʣʝ ʦʟʠʤʦʛʦ ʆʙʨʽʡ, ʄʠʨʦʣʘʥ, 

ɸɼʄ 11, ʣʽʥʽʾ 38/1296, 1324 ʪʘ ʛʽʙʨʠʜ F2 809. ʂʘʣʶʩ ʽʥʜʫʢʫʚʘʣʠ ʟ ʘʧʽʢʘʣʴʥʠʭ 

ʤʝʨʠʩʪʝʤ ʧʘʛʦʥʽʚ 3-ʜʝʥʥʠʭ ʧʨʦʨʦʩʪʢʽʚ. ʇʽʜʛʦʪʦʚʢʫ ʜʦʥʦʨʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʧʨʦʚʦʜʠʣʠ ʟʘ ʦʧʠʩʘʥʦʶ ʥʘʤʠ ʨʘʥʽʰʝ ʩʭʝʤʦʶ. ɼʣʷ ʢʦʞʥʦʛʦ ʛʝʥʦʪʠʧʫ ʙʫʣʦ ʚʟʷʪʦ 

ʧʦ 160 ʝʢʩʧʣʘʥʪʽʚ. ʂʘʣʶʩʠ ʦʪʨʠʤʫʚʘʣʠ ʥʘ ʩʝʨʝʜʦʚʠʱʽ ʄʫʨʘʩʽʛʝ-ʉʢʫʛʘ (ʄʉ) ʽʟ 2 

ʤʛ/ʣ 2,4-ɼ. ɽʢʩʧʣʘʥʪʠ 3 ʪʠʞʥʽ ʢʫʣʴʪʠʚʫʚʘʣʠ ʧʨʠ 26 Áʉ ʚ ʪʝʤʨʷʚʽ, ʧʝʨʝʥʦʩʠʣʠ ʥʘ 

ʩʚʽʪʣʦ ʽ ʚʠʨʦʱʫʚʘʣʠ ʧʨʠ ʦʩʚʽʪʣʝʥʥʽ 3-4 ʢʣʢ, ʚʽʜʥʦʩʥʽʡ ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ 70 % ʽ 

16-ʛʦʜʠʥʥʦʤʫ ʬʦʪʦʧʝʨʽʦʜʽ ʱʝ 2 ʪʠʞʥʽ. ʆʪʨʠʤʘʥʽ ʢʘʣʶʩʠ ʧʝʨʝʩʘʜʞʫʚʘʣʠ ʚ 

ʯʘʰʢʠ ʇʝʪʨʽ ʥʘ ʩʝʨʝʜʦʚʠʱʝ ʟ ʤʘʥʽʪʦʤ (ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ 0 ʄ, 0,2 ʄ, 0,4 ʄ, 0,6 

ʄ, 0,8 ʄ) ʽ ʢʫʣʴʪʠʚʫʚʘʣʠ 4 ʪʠʞʥʽ, ʚʠʟʥʘʯʘʶʯʠ ʾʭ ʚʠʞʠʚʘʥʥʷ. ʇʽʩʣʷ ʮʴʦʛʦ ʾʭ 

ʧʝʨʝʥʦʩʠʣʠ ʥʘ ʨʝʛʝʥʝʨʘʮʽʡʥʝ ʩʝʨʝʜʦʚʠʱʝ ʄʉ ʟ 1 ʤʛ/ʣ ɹɸʇ ʽ 0,5 ʤʛ/ʣ ʅʆʂ. 

ʏʘʩʪʢʫ ʨʝʛʝʥʝʨʘʮʽʾ ʧʘʛʦʥʽʚ ʚʠʟʥʘʯʘʣʠ ʟʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʯʠʩʣʘ ʫʪʚʦʨʝʥʠʭ 

ʧʘʛʦʥʽʚ ʜʦ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʝʢʩʧʣʘʥʪʽʚ.  

ɺ ʨʝʟʫʣʴʪʘʪʽ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʣʷ ʢʦʞʥʦʾ ʟ ʢʦʥʮʝʥʪʨʘʮʽʡ ʤʘʥʽʪʫ 

ʧʦʨʷʜʦʢ ʨʘʥʞʫʚʘʥʥʷ ʛʝʥʦʪʠʧʽʚ ʟʘ ʯʘʩʪʢʦʶ ʞʠʚʠʭ ʢʘʣʶʩʽʚ ʙʫʚ ʥʘʩʪʫʧʥʠʤ: 

38/1296 > ʆʙʨʽʡ > ʄʠʨʦʣʘʥ > F2 809 > 1324 > ɸɼʄ 11. ʅʘʡʙʽʣʴʰ ʩʪʽʡʢʦʶ ʜʦ 

ʦʩʤʦʪʠʯʥʦʛʦ ʩʪʨʝʩʫ ʟʘ ʚʠʟʥʘʯʝʥʠʤʠ ʥʘʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʚʠʷʚʠʣʘʩʴ ʣʽʥʽʷ 38/1296, 

ʦʩʢʽʣʴʢʠ ʢʘʣʶʩʠ ʮʴʦʛʦ ʛʝʥʦʪʠʧʫ ʟʘ ʩʝʣʝʢʪʠʚʥʠʭ ʫʤʦʚ ʚʠʨʽʟʥʷʣʠʩʴ ʧʽʜʚʠʱʝʥʠʤ 

ʤʦʨʬʦʛʝʥʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ, ʤʘʣʠ ʥʘʡʙʽʣʴʰʠʡ ʧʨʠʨʽʩʪ ʙʽʦʤʘʩʠ ʽ ʣʠʰʝ ʟ 

ʝʢʩʧʣʘʥʪʽʚ ʮʽʻʾ ʣʽʥʽʾ ʧʽʩʣʷ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʥʘ ʩʝʨʝʜʦʚʠʱʽ ʟ ʤʘʥʽʪʦʤ 

ʢʦʥʮʝʥʪʨʘʮʽʻʶ 0,8 ʄ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʨʝʛʝʥʝʨʘʥʪʠ. ɼʣʷ ʨʝʰʪʠ ʛʝʥʦʪʠʧʽʚ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʤʘʥʽʪʫ 0,8 ʄ ʚʠʷʚʠʣʘʩʴ ʣʝʪʘʣʴʥʦʶ. ʅʘʡʯʫʪʣʠʚʽʰʠʤ ʜʦ ʜʽʾ ʮʴʦʛʦ 

ʩʪʨʝʩ-ʯʠʥʥʠʢʘ ʚʠʷʚʠʚʩʷ ʩʦʨʪ ɸɼʄ 11, ʦʩʢʽʣʴʢʠ ʢʘʣʶʩʠ ʤʘʣʠ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ 

ʚʠʞʠʚʘʥʥʷ ʟʘ ʫʩʽʭ ʚʠʢʦʨʠʩʪʘʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʽ ʧʨʦʷʚʣʷʣʠ ʨʝʛʝʥʝʨʘʮʽʡʥʫ 

ʟʜʘʪʥʽʩʪʴ ʣʠʰʝ ʚ ʢʦʥʪʨʦʣʽ ʆʪʞʝ, ʣʽʥʽʷ 38/1296 ʤʦʞʝ ʙʫʪʠ ʮʽʥʥʠʤ ʤʘʪʝʨʽʘʣʦʤ 

ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʩʝʣʝʢʮʽʾ ʪʨʠʪʠʢʘʣʝ. 

1. ʑʠʧʘʢ ɻ.ɺ., ʐʝʚʯʝʥʢʦ ʅ.ʉ., ʀʚʘʥʯʝʥʢʦ ʕ.ɻ. ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʦʟʠʤʳʭ ʩʦʨʪʦʚ ʪʨʠʪʠʢʘʣʝ 

ʍʘʨʴʢʦʚʩʢʦʡ ʩʝʣʝʢʮʠʠ // ɿʝʨʥʦʚʳʝ ʢʫʣʴʪʫʨʳ.  ï 1997. ï ˉ 4. ï ʉ. 13ï14. 

2. ɼʫʙʨʦʚʥʘ ʆ.ɺ., ʄʦʨʛʫʥ ɹ.ɺ. ʂʣiʪʠʥʥʘ ʩʝʣʝʢʮiʷ ʧʰʝʥʠʮi ʥʘ ʩʪiʡʢiʩʪʴ ʜʦ ʩʪʨʝʩʦʚʠʭ ʯʠʥʥʠʢiʚ 

ʜʦʚʢiʣʣʷ // ʌʠʟʠʦʣʦʛʠʷ ʠ ʙʠʦʭʠʤʠʷ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ. ï 2009. ï ʊ. 41, ˉ 6. ï ʉ. 463 ï 475. 
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ɺ ʇʆɺɯʊʈɯ, ʑʆ ɺʀɼʀʍɸɭʊʔʉʗ 

ʇʠʣʠʧʯʘʢ ɹ.ɺ.
1, 2
, ʇʘʨʽʣʦʚʘ ʆ.ʆ.

2
, ʐʘʥʜʨʝʥʢʦ ʉ.ɻ.

2 

1
ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

ʧʨ. ʇʝʨʝʤʦʛʠ 37, ʂʠʾʚ, 03056, bogdanpilip@gmail.com
 

2
ɯʥʩʪʠʪʫʪ ʙʽʦʭʽʤʽʾ ʽʤ. ʆ.ɺ. ʇʘʣʣʘʜʽʥʘ ʅɸʅʋ 

ʚʫʣ. ʃʝʦʥʪʦʚʠʯʘ 9, ʂʠʾʚ, 01030, lenapar1lov@yandex.ua 

 

ʅʠʥʽ ʚʝʜʝʪʴʩʷ ʘʢʪʠʚʥʠʡ ʧʦʰʫʢ ʦʙôʻʢʪʠʚʥʠʭ ʢʨʠʪʝʨʽʾʚ ʢʦʥʪʨʦʣʶ 

ʙʨʦʥʭʽʘʣʴʥʦʾ ʘʩʪʤʠ, ʧʝʨʰ ʟʘ ʚʩʝ ʟʘʩʥʦʚʘʥʠʭ ʥʘ ʥʝʽʥʚʘʟʠʚʥʦʤʫ ʧʽʜʭʦʜʽ. ɿʥʘʯʥʘ 

ʯʘʩʪʠʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʽʜʪʚʝʨʜʞʫʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʦʢʩʠʜʫ 

ʘʟʦʪʫ (NO), ʷʢʠʡ ʤʘʻ ʙʨʦʥʭʦ-ʣʝʛʝʥʝʚʠʡ ʛʝʥʝʟʠʩ, ʚ ʤʝʭʘʥʽʟʤʽ, ʱʦ ʣʝʞʠʪʴ ʚ 

ʦʩʥʦʚʽ ʨʦʟʚʠʪʢʫ ʘʩʪʤʠ. ʆʛʣʷʜ ʜʞʝʨʝʣ ʣʽʪʝʨʘʪʫʨʠ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ 

ʧʨʦ ʪʝ, ʱʦ ʦʩʥʦʚʥʠʤ ʟʘʩʦʙʦʤ ʜʦʩʣʽʜʞʝʥʥʷ NO ʚ ʧʦʚʽʪʨʽ, ʱʦ ʚʠʜʠʭʘʻʪʴʩʷ 

ʧʘʮʽʻʥʪʦʤ, ʙʫʚ ʽ ʟʘʣʠʰʘʻʪʴʩʷ ʭʝʤʦʣʶʤʽʥʽʩʮʝʥʪʥʠʡ ʤʝʪʦʜ. ʆʮʽʥʢʘ ʚʽʣʴʥʦ-

ʨʘʜʠʢʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ, ʧʦʚôʷʟʘʥʠʭ ʟ NO, ʚ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʘʭ ʤʦʞʝ ʙʫʪʠ 

ʚʠʢʦʥʘʥʘ ʪʘʢʦʞ ʰʣʷʭʦʤ ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʩʪʘʙʽʣʴʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ NO , ʟʦʢʨʝʤʘ 

NO2
-
 ʪʘ NO3

-
, ʚ ʢʦʥʜʝʥʩʘʪʽ ʧʦʚʽʪʨʷ, ʱʦ ʚʠʜʠʭʘʻʪʴʩʷ. ʎʝ ʻ ʩʫʪʪʻʚʠʤ ʧʽʜˇʨʫʥʪʷʤ 

ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʽʜʭʦʜʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦʾ ʜʝʪʝʢʮʽʾ NO2 ʚ ʧʦʚʽʪʨʽ, ʱʦ ʚʠʜʠʭʘʻʪʴʩʷ. 

ʇʦʧʝʨʝʜʥʴʦ ʥʘʤʠ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʤʘʢʝʪ ʩʝʥʩʦʨʥʦʛʦ 

ʧʨʠʣʘʜʫ ʥʘ ʦʩʥʦʚʽ 3-ʝʣʝʢʪʨʦʜʥʦʛʦ ʝʣʝʢʪʨʦʭʽʤʽʯʥʦʛʦ ʜʘʪʯʠʢʘ ʪʠʧʫ NO2/C-20 

(Membrapor, ʐʚʝʡʮʘʨʽʷ). ʄʝʪʘ ʧʦʪʦʯʥʦʾ ʨʦʙʦʪʠ ï ʚʜʦʩʢʦʥʘʣʠʪʠ ʩʝʥʩʦʨʥʠʡ 

ʧʨʠʣʘʜ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʦʢʩʠʜʫ ʘʟʦʪʫ (IV) ʚ ʧʦʚʽʪʨʽ, ʱʦ ʚʠʜʠʭʘʻʪʴʩʷ ʜʣʷ ʦʮʽʥʢʠ 

ʥʽʪʨʦʟʘʪʠʚʥʦʛʦ ʩʪʘʪʫʩʫ ʧʘʮʽʻʥʪʘ. 

ʄʦʜʠʬʽʢʦʚʘʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʤʘʢʝʪ ʩʝʥʩʦʨʥʦʛʦ ʧʨʠʣʘʜʫ ʜʣʷ 

ʚʠʤʽʨʶʚʘʥʥʷ ʦʢʩʠʜʫ ʘʟʦʪʫ (IV). ʋʜʦʩʢʦʥʘʣʝʥʠʡ ʩʝʥʩʦʨʥʠʡ ʧʨʠʣʘʜ ʩʢʣʘʜʘʻʪʴʩʷ 

ʟ ʝʣʝʢʪʨʦʭʽʤʽʯʥʦʛʦ ʩʝʥʩʦʨʥʦʛʦ ʜʘʪʯʠʢʘ NO2-B4 (Alphasense, ɺʝʣʠʢʦʙʨʠʪʘʥʽʷ), 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʧʣʘʪʠ-ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʩʠʛʥʘʣʫ ʜʘʪʯʠʢʘ ISB NO2-B4 (Alphasense, 

ɺʝʣʠʢʦʙʨʠʪʘʥʽʷ) ʪʘ 24-ʨʦʟʨʷʜʥʦʛʦ ʤʽʢʨʦʧʨʦʮʝʩʦʨʥʦʛʦ ʤʦʜʫʣʷ ʫʧʨʘʚʣʽʥʥʷ ʪʘ 

ʟʙʦʨʫ ʜʘʥʠʭ Triton 6000U (ʊʝʨʝʢʩ, ʋʢʨʘʾʥʘ) ʟ ʯʘʩʪʦʪʦʶ ʜʠʩʢʨʝʪʠʟʘʮʽʾ 10 

ʚʽʜʛʫʢʽʚ/ʩ. ʌʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʝʥʩʦʨʫ ʟʘʩʥʦʚʘʥʝ ʥʘ ʘʤʧʝʨʦʤʝʪʨʽʾ. ʅʦʤʽʥʘʣʴʥʠʡ 

ʜʽʘʧʘʟʦʥ ʚʠʤʽʨʶʚʘʥʥʷ ʘʥʘʣʽʪʫ 4-ʝʣʝʢʪʨʦʜʥʦʶ ʝʣʝʢʪʨʦʭʽʤʽʯʥʦʶ ʢʦʤʽʨʢʦʶ 

ʩʪʘʥʦʚʠʪʴ (0 - 20) ppm NO2. ʏʘʩ ʚʽʜʛʫʢʫ ʊ90 ʚ ʜʽʘʧʘʟʦʥʽ (0 - 2) ppm ï ʤʝʥʰʝ 25 ʩ. 

ɺʠʩʦʢʘ ʯʫʪʣʠʚʽʩʪʴ ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʧʦʻʜʥʘʥʘ ʟ ʥʠʟʴʢʠʤ ʨʽʚʥʝʤ ʥʫʣʴʦʚʦʛʦ 

ʩʪʨʫʤʫ ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʥʫʪʠ ʨʦʟʜʽʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʥʷ ʚ ʤʝʞʘʭ 20 ppb. 

ɼʣʷ ʩʪʘʙʽʣʽʟʘʮʽʾ ʬʦʥʦʚʦʛʦ ʩʠʛʥʘʣʫ ʢʦʥʩʪʨʫʢʮʽʶ ʟʘʟʝʤʣʝʥʦ ʪʘ ʝʢʨʘʥʦʚʘʥʦ ʚʽʜ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʭʚʠʣʴ. ʊʝʩʪʫʚʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʤʘʢʝʪʫ ʚʠʷʚʠʣʦ, ʱʦ 

ʩʝʥʩʦʨ ʻ ʯʫʪʣʠʚʠʤ ʜʦ ʚʦʣʦʛʦʩʪʽ ʛʘʟʦʚʦʾ ʩʫʤʽʰʽ ʪʘ ʪʠʩʢʫ, ʱʦ ʩʪʚʦʨʶʻʪʴʩʷ ʫ 

ʚʠʤʽʨʶʚʘʣʴʥʽʡ ʢʘʤʝʨʽ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʧʨʦʪʦʯʥʫ ʩʭʝʤʫ 

ʚʠʤʽʨʶʚʘʥʥʷ ʟ ʰʚʠʜʢʽʩʪʶ ʧʨʦʢʘʯʫʚʘʥʥʷ ʘʥʘʣʽʪʫ 1,9 Ñ 0,2 ʩʤ
3
/ʩ. ʊʘʢʠʤ ʯʠʥʦʤ 

ʩʪʚʦʨʝʥʦ ʩʭʝʤʫ ʟʘʙʦʨʫ ʟʨʘʟʢʽʚ ʧʦʚʽʪʨʷ, ʱʦ ʚʠʜʠʭʘʻʪʴʩʷ ʜʦʙʨʦʚʦʣʴʮʷʤʠ. 

ʆʜʝʨʞʘʥʦ ʩʝʥʩʦʛʨʘʤʠ ʝʣʝʢʪʨʦʭʽʤʽʯʥʦʾ ʢʦʤʽʨʢʠ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʧʨʦʧʫʩʢʘʥʥʷ 

ʧʦʚʽʪʨʷʥʦʾ ʩʫʤʽʰʽ ʤʦʜʝʣʴʥʦʛʦ ʛʘʟʫ ʨʽʟʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚ ʤʝʞʘʭ ʥʦʤʽʥʘʣʴʥʦʛʦ 

ʜʽʘʧʘʟʦʥʫ. ʈʦʟʨʦʙʣʝʥʦ ʤʘʪʝʤʘʪʠʯʥʠʡ ʘʧʘʨʘʪ ʜʣʷ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʥʷ. 
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ɺʇʃʀɺ ɺʀʉʆʂʆɼʀʉʇɽʈʉʅʀʍ ʆʂʉʀɼɯɺ ʅɸ ɯʅʊɽʅʉʀʌɯʂɸʎɯʖ 

ʇʈʆʎɽʉɯɺ ʌɽʈʄɽʅʊɸʎɯɰ ɼʈɯɾɼɾʆɺʀʄʀ ʂʃɯʊʀʅɸʄʀ 

Saccharomyces cerevisiae 

ʇʽʜʛʦʨʥʘ ɸ.ɺ.
1
, ɻʦʨʦʙʝʮʴ ʉ.ɺ.

1
, ʄʘʟʫʨʝʥʢʦ ʈ.ɺ.

2
, ʄʘʭʥʦ ʉ.ʄ.

2
, ɻʦʨʙʠʢ ʇ.ʇ.
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ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʚʝʣʠʯʝʟʥʽ ʤʦʞʣʠʚʦʩʪʽ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ, ʤʘʣʦ ʚʠʚʯʝʥʽ 

ʧʨʦʮʝʩʠ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ʩʢʦʥʩʪʨʫʡʦʚʘʥʠʭ 

ʥʘʥʦʤʘʪʝʨʽʘʣʽʚ. ʎʷ ʦʙʣʘʩʪʴ ʻ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʦʶ ʧʨʠ ʨʦʟʨʦʙʮʽ ʝʬʝʢʪʠʚʥʠʭ ʽ 

ʙʝʟʧʝʯʥʠʭ ʥʘʥʦʩʠʩʪʝʤ, ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʢʝʨʦʚʘʥʦʾ ʢʦʨʝʢʮʽʾ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʭ 

ʧʨʦʮʝʩʽʚ, ʜʦʩʪʘʚʢʠ ʣʽʢʽʚ ʪʘ ʽʥ. ʋ ʨʷʜʽ ʨʦʙʽʪ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʚʠʩʦʢʦʜʠʩʧʝʨʩʥʽ ʦʢʩʠʜʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚ 

ʜʝʷʢʠʭ ʦʜʥʦʢʣʽʪʠʥʥʠʭ ʦʨʛʘʥʽʟʤʘʭ ʽ, ʟʘʣʝʞʥʦ ʚʽʜ ʾʭ ʤʘʩʦʚʦʛʦ ʚʤʽʩʪʫ ʚ 

ʞʠʚʠʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʤʦʞʫʪʴ ʧʨʦʷʚʣʷʪʠ ʷʢ ʢʘʪʘʣʽʪʠʯʥʫ, ʪʘʢ 

ʽ ʽʥʛʽʙʫʶʯʫ ʜʽʶ ʱʦʜʦ ʾʭ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʚʠʷʚʣʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʧʨʦʮʝʩʽʚ ʬʝʨʤʝʥʪʘʮʽʾ 

ʨʝʛʽʜʨʘʪʦʚʘʥʠʤʠ ʜʨʽʞʜʞʦʚʠʤʠ ʢʣʽʪʠʥʘʤʠ (Saccharomyces cerevisiae) ʚ 

ʩʝʨʝʜʦʚʠʱʽ ʚʠʩʦʢʦʜʠʩʧʝʨʩʥʠʭ ʦʢʩʠʜʽʚ SiO2, Al2O3, MgO ʽ TiO2 ʚ ʫʤʦʚʘʭ 

ʝʥʜʦʛʝʥʥʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ. ɺʠʚʯʝʥʥʷ ʪʝʧʣʦʚʠʜʽʣʝʥʥʷ ʧʨʠ ʫʪʚʦʨʝʥʥʽ ʛʽʜʨʦʟʦʣʝʡ 

ʘʜʩʦʨʙʝʥʪʽʚ ʚ ʧʨʦʮʝʩʽ ʤʝʪʘʙʦʣʽʟʤʫ ʢʣʽʪʠʥʥʠʤʠ ʦʨʛʘʥʽʟʤʘʤʠ ʧʨʦʚʦʜʠʣʠ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʤʽʢʨʦʢʘʣʦʨʠʤʝʪʨʘ ʚ ʽʟʦʪʝʨʤʽʯʥʦʤʫ ʨʝʞʠʤʽ 

(295 Ñ 0.5 ʂ), ʯʫʪʣʠʚʽʩʪʴ ʷʢʦʛʦ ʧʦ ʪʝʧʣʦʚʦʤʫ ʧʦʪʦʢʫ ʩʪʘʥʦʚʠʣʘ 10
-6
 ɺʪ. ʇʦʚʥʫ 

ʟʤʽʥʫ ʝʥʪʘʣʴʧʽʾ (ȹȼ) ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʟ ʢʽʥʝʪʠʯʥʦʾ ʢʨʠʚʦʾ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʽʥʪʝʛʨʘʣʴʥʝ ʨʽʚʥʷʥʥʷ ʊʽʘʥʘ. ʇʦʪʫʞʥʽʩʪʴ ʪʝʧʣʦʚʠʜʽʣʝʥʥʷ ʚ ʩʫʩʧʝʥʟʽʷʭ 

ʨʝʻʩʪʨʫʚʘʣʠ ʟ ʤʦʤʝʥʪʫ ʧʝʨʝʚʝʜʝʥʥʷ ʜʨʽʞʜʞʦʚʠʭ ʢʣʽʪʠʥ ʟ ʘʥʘʙʽʦʪʠʯʥʦʛʦ, 

ʜʝʛʽʜʨʘʪʦʚʘʥʦʛʦ ʚ ʦʚʦʜʥʝʥʠʡ ʩʪʘʥ ʽ ʜʘʣʽ - ʚ ʩʪʘʥ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ. ʂʦʥʪʨʦʣʴ ʟʘ 

ʟʤʽʥʦʶ ʟʥʘʯʝʥʴ ʨʅ ʧʨʦʚʦʜʠʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʅ - ʤʝʪʨʘ ɯ-150. 

ʋ ʧʨʠʩʫʪʥʦʩʪʽ ʯʘʩʪʠʥʦʢ SiO2 ʚ ʜʨʽʞʜʞʦʚʽʡ ʩʫʩʧʝʥʟʽʾ ʚʩʪʘʥʦʚʣʝʥʦ 

ʟʤʝʥʰʝʥʥʷ ʯʘʩʫ ʘʜʩʦʨʙʮʽʾ ʚʥʘʩʣʽʜʦʢ ʦʨʽʻʥʪʫʶʯʦʾ ʜʽʾ ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʦʛʦ ʧʦʣʷ ʥʘ 

ʤʦʣʝʢʫʣʠ ʚʦʜʠ ʽ ʩʪʨʫʢʪʫʨʫ ʙʽʣʢʘ ʥʘ ʧʦʚʝʨʭʥʽ ʢʣʽʪʠʥʥʦʾ ʤʝʤʙʨʘʥʠ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʝʥʝʨʛʽʾ ʘʢʪʠʚʘʮʽʾ ʧʨʦʮʝʩʫ ʜʠʬʫʟʽʾ ʤʦʣʝʢʫʣ ʚʦʜʠ ʽ 

ʩʧʨʠʷʻ ʧʨʠʩʢʦʨʝʥʦʤʫ ʾʭ ʟʚ'ʷʟʫʚʘʥʥʶ ʢʣʽʪʠʥʥʠʤ ʦʨʛʘʥʽʟʤʦʤ. ʇʦʢʘʟʘʥʦ ʪʘʢʦʞ, 

ʱʦ ʽʥʪʝʥʩʠʬʽʢʘʮʽʷ ʧʨʦʮʝʩʽʚ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʢʣʽʪʠʥʠ ʚ ʧʨʠʩʫʪʥʦʩʪʽ ʛʽʜʨʦʟʦʣʶ 

SiO2 ʧʨʦʪʽʢʘʻ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʛʨʘʜʽʻʥʪʘ ʢʦʥʮʝʥʪʨʘʮʽʾ ʉʆ2 ʥʘ ʢʣʽʪʠʥʥʽʡ ʧʦʚʝʨʭʥʽ 

ʜʨʽʞʜʞʦʚʦʛʦ ʦʨʛʘʥʽʟʤʫ ʟʘ ʨʘʭʫʥʦʢ ʚʠʥʠʢʥʝʥʥʷ ʙʫʣʴʙʘʰʢʦʚʦʛʦ ʤʝʭʘʥʽʟʤʫ 

ʚʠʜʘʣʝʥʥʷ ʉʆ2 ʟ ʚʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʾʾ ʧʦʚʝʨʭʥʶ. 

ɺʩʪʘʥʦʚʣʝʥʦ ʟʙʽʣʴʰʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʨʦʮʝʩʽʚ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ 

ʜʨʽʞʜʞʦʚʠʭ ʢʣʽʪʠʥ ʫ ʚʦʜʥʠʭ ʩʫʩʧʝʥʟʽʷʭ, ʱʦ ʤʽʩʪʷʪʴ ʚʠʩʦʢʦʜʠʩʧʝʨʩʥʽ ʦʢʩʠʜʠ ʪʘ  

ʟʤʝʥʰʫʻʪʴʩʷ ʚ ʨʷʜʽ: SiO2 TiO2 Al2O3 (ʚʤʽʩʪ ʚ ʩʫʩʧʝʥʟʽʷʭ 0,05% ʤʘʩ.), ʱʦ 

ʧʦʚ'ʷʟʘʥʦ ʟ ʧʨʠʩʢʦʨʝʥʥʷʤ ʬʝʨʤʝʥʪʘʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʢʣʽʪʠʥʘʭ. ʇʨʠʩʫʪʥʽʩʪʴ 

ʛʽʜʨʦʟʦʣʶ MgO ʚ ʜʨʽʞʜʞʦʚʠʭ ʩʫʩʧʝʥʟʽʷʭ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ 

ʬʝʨʤʝʥʪʘʪʠʚʥʦʛʦ ʧʨʦʮʝʩʫ, ʚʥʘʩʣʽʜʦʢ ʡʦʛʦ ʙʽʣʴʰ ʩʫʪʪʻʚʦʛʦ ʨʦʟʯʠʥʝʥʥʷ ʚ ʚʦʜʽ ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʽʥʰʠʭ ʚʢʘʟʘʥʠʭ ʦʢʩʠʜʽʚ. 
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ɺ ʩʫʯʘʩʥʽʡ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʛʽʜʨʦʣʽʟʫ ʢʨʦʭʤʘʣʶ ʚ ʮʫʢʨʠ, ʱʦ 

ʟʙʨʦʜʞʫʶʪʴʩʷ ʽ ʢʽʥʮʝʚʽ  ʜʝʢʩʪʨʠʥʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʘʤʽʣʘʟʠ. ʇʝʨʝʭʽʜ ʢʨʦʭʤʘʣʶ 

ʚ ʮʫʢʨʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʽʥʪʝʨʚʘʣʽ ʪʝʤʧʝʨʘʪʫʨ 60-65Áʉ. ʆʩʦʙʣʠʚʦ ʰʚʠʜʢʦ ʮʝʡ 

ʧʨʦʮʝʩ ʧʨʦʭʦʜʠʪʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 70-75Áʉ. ɺʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʮʴʦʛʦ ʧʨʦʮʝʩʫ 

ʤʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʨʤʦʩʪʘʙʽʣʴʥʠʭ ʘʤʽʣʦʣʽʪʠʯʥʠʭ ʬʝʨʤʝʥʪʽʚ. ʈʝʛʫʶʣʶʯʠ 

ʪʨʠʚʘʣʽʩʪʴ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʬʘʟ, ʤʦʞʥʘ ʜʦʩʷʛʪʠ ʦʧʪʠʤʘʣʴʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʮʫʢʨʽʚ, ʱʦ ʟʙʨʦʜʞʫʶʪʴʩʷ ʽ ʜʝʢʩʪʨʠʥʽʚ. ɺ ʫʤʦʚʘʭ ʧʽʜʚʠʱʝʥʠʭ ʪʝʤʧʝʨʘʪʫʨ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʨʤʦʩʪʘʙʽʣʴʥʠʭ ʘʤʽʣʘʟ ʻ ʜʦʮʽʣʴʥʠʤ, ʪʘʢ ʷʢ ʚʦʥʠ ʥʝ 

ʽʥʘʢʪʠʚʫʶʪʴʩʷ ʜʦʩʠʪʴ ʪʨʠʚʘʣʠʡ ʯʘʩ. 

ʇʨʦʤʠʩʣʦʚʠʤʠ ʧʨʦʜʫʮʝʥʪʘʤʠ  ʪʝʨʤʦʩʪʘʙʽʣʴʥʠʭ ʝʢʟʦʘʤʽʣʘʟ ʻ ʙʘʢʪʝʨʽʾ ʨʦʜʫ 

Bacillus: B. licheniformis, B. amyloliquefaciens ʽ B. stearothermophilus. ɰʭʥʽ 

ʬʝʨʤʝʥʪʠ ʟʘʣʠʰʘʶʪʴʩʷ ʩʪʘʙʽʣʴʥʠʤʠ ʚ ʽʥʪʝʨʚʘʣʽ ʪʝʤʧʝʨʘʪʫʨ 80-100Áʉ. 

ʋ ʧʠʚʦʚʘʨʽʥʥʽ ʪʝʨʤʦʩʪʘʙʽʣʴʥʽ ʘʤʽʣʘʟʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʟʘʤʽʩʪʴ ʟʝʨʥʦʚʦʛʦ 

ʩʦʣʦʜʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʝʢʦʥʦʤʠʪʠ ʜʝʩʷʪʢʠ ʪʦʥʥ ʷʯʤʝʥʶ ʽ ʟʜʝʰʝʚʠʪʠ ʪʝʭʥʦʣʦʛʽʶ. 

ʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʛʣʶʢʦʟʠ, ʤʘʣʴʪʦʟʠ ʽ ʽʥʰʠʭ ʮʫʢʨʽʚ 

ʙʘʟʫʶʪʴʩʷ ʥʘ ʦʮʫʢʨʶʚʘʥʥʽ ʢʨʦʭʤʘʣʝʚʤʽʩʥʦʾ ʩʠʨʦʚʠʥʠ Ŭ-ʘʤʽʣʘʟʘʤʠ ʽ 

ʛʣʶʢʦʘʤʽʣʘʟʘʤʠ, ʘʣʝ ʥʘʡʙʽʣʴʰʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʶʪʴ ʩʘʤʝ ʪʝʨʤʦʩʪʘʙʽʣʴʥʽ 

ʬʦʨʤʠ. ʅʘʧʨʠʢʣʘʜ, ʘʤʽʣʘʟʘ ɺ. licheniformis ʟʜʘʪʥʘ ʛʽʜʨʦʣʽʟʫʚʘʪʠ ʢʨʦʭʤʘʣʴ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ 105-110Áʉ.[1] 

ʆʪʨʠʤʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʤʽʣʘʟ ʛʣʶʢʦʟʥʘ ʽ ʤʘʣʴʪʦʟʥʘ ʧʘʪʦʢʠ, ʯʠʩʪʘ 

ʛʣʶʢʦʟʘ ʚ ʧʦʜʘʣʴʰʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʢʦʥʜʠʪʝʨʩʴʢʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ.  

ɹʘʢʪʝʨʽʘʣʴʥʽ ʝʢʟʦʘʤʽʣʘʟʠ ʪʘʢʦʞ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʧʝʨʝʨʦʙʢʠ ʚʽʜʭʦʜʽʚ 

ʢʦʥʜʠʪʝʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʥʘʧʨʠʢʣʘʜ, ʚʠʨʦʙʥʠʮʪʚʘ ʮʫʢʝʨʦʢ, ʷʢʽ ʤʽʩʪʷʪʴ 

ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʢʨʦʭʤʘʣʶ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʘʤʽʣʘʟ ʟ ʥʠʭ ʚʠʜʽʣʷʶʪʴ ʮʫʢʨʠ, ʷʢʽ 

ʤʦʞʥʘ ʟʥʦʚʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ. 

ʋ ʪʝʢʩʪʠʣʴʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʝʨʤʦʩʪʘʙʽʣʴʥʽ ʘʤʽʣʘʟʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ 

ʨʦʟʰʣʽʭʪʫʚʘʥʥʷ ʚʦʣʦʢʦʥ ʪʢʘʥʠʥʠ. ʋ ʥʝʦʙʨʦʙʣʝʥʽʡ ʪʢʘʥʠʥʽ ʤʽʩʪʠʪʴʩʷ 5% 

ʢʨʦʭʤʘʣʶ ʽ ʜʦʤʽʰʢʠ, ʷʢʽ ʪʨʝʙʘ ʚʠʜʘʣʠʪʠ. ʆʙʨʦʙʢʘ ʘʤʽʣʘʟʘʤʠ ʨʦʙʠʪʴ ʪʢʘʥʠʥʫ 

ʤôʷʢʦʶ, ʣʝʛʢʦ ʟʤʦʯʫʚʘʥʦʶ, ʧʨʠʜʘʪʥʦʶ ʜʣʷ ʬʘʨʙʫʚʘʥʥʷ ʽ ʚʽʜʙʽʣʶʚʘʥʥʷ. 

ʋ ʧʘʧʝʨʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʤʽʣʘʟ ʦʪʨʠʤʫʶʪʴ ʩʫʤʽʰ 

ʜʝʢʩʪʨʠʥʽʚ, ʷʢʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʧʨʦʢʣʝʶʚʘʥʥʷ ʧʘʧʝʨʫ.  

ʐʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʨʤʦʩʪʘʙʽʣʴʥʽ ʘʤʽʣʘʟʠ ʤʘʶʪʴ ʫ ʤʠʡʥʠʭ ʟʘʩʦʙʘʭ, 

ʦʩʢʽʣʴʢʠ ʟʜʘʪʥʽ ʚʠʜʘʣʷʪʠ ʟʘʙʨʫʜʥʝʥʥʷ, ʷʢʽ ʤʽʩʪʷʪʴ ʢʨʦʭʤʘʣʴ. ʂʨʦʭʤʘʣʴ, ʱʦ 

ʚʠʩʠʭʘʻ, ʜʫʞʝ ʚʘʞʢʦ ʚʠʜʘʣʷʻʪʴʷ ʧʨʠ ʥʠʟʴʢʠʭ ʽ ʩʝʨʝʜʥʽʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. 

ʊʝʨʤʦʩʪʘʙʽʣʴʥʽ ʘʤʽʣʘʟʠ, ʜʽʶʯʠ ʧʨʠ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʛʽʜʨʦʣʽʟʫʶʪʴ ʡʦʛʦ ʜʦ 

ʜʝʢʩʪʨʠʥʽʚ ʽ ʮʫʢʨʽʚ, ʷʢʽ ʣʝʛʢʦ ʨʦʟʯʠʥʷʶʪʴʩʷ ʫ ʤʠʶʯʦʤʫ ʨʦʟʯʠʥʽ. 

1. ɺʝʨʙʘʥʝʮʴ ʃ. ɼ. ʄʽʢʨʦʙʥʽ Ŭ-ʘʤʽʣʘʟʠ: ʚʠʜʽʣʝʥʥʷ, ʚʣʘʩʪʠʚʦʩʪʽ, ʧʨʘʢʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ / ʃ. 

ɼ. ɺʝʨʙʘʥʝʮʴ, ʂ. ɺ. ɸʚʜʽʶʢ, ʅ. ɺ. ɹʦʨʟʦʚʘ // ɹʽʦʪʝʭʥʦʣʦʛʽʷ, ʊ.1 ï 2008. ï ˉ2 ï ʩ. 39-51 
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ʇʆɾʀɺʅɯ ʇʆʊʈɽɹʀ ʐʊɸʄʋ EREMOTHECIUM ASHBYI GUILLIER . 

ʇʦʣʽʱʫʢ ɺ.ʖ., ɼʫʛʘʥ ʆ.ʄ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè  

polischukvu@bigmir.net  

ɺʽʜʦʤʠʤ ʧʨʦʜʫʮʝʥʪʦʤ ʨʠʙʦʬʣʘʚʽʥʫ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʻ ʘʩʢʦʤʽʮʝʪ Eremothecium ashbyi. ɿʘ ʜʦʧʦʤʦʛʦʶ E.ashbyi ʤʦʞʥʘ 

ʦʪʨʠʤʫʚʘʪʠ ʷʢ ʢʦʨʤʦʚʠʡ ʨʠʙʦʬʣʘʚʽʥ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʷʢʦʩʪʽ ʢʦʨʤʦʚʦʾ 

ʜʦʙʘʚʢʠ ʜʣʷ ʪʚʘʨʠʥ, ʪʘʢ ʽ, ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʧʝʚʥʠʭ ʤʝʪʦʜʽʚ ʚʠʜʽʣʝʥʥʷ ʪʘ 

ʦʯʠʩʪʢʠ, ʨʠʙʦʬʣʘʚʽʥ ʤʝʜʠʯʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. 

ɼʦʩʣʽʜʞʝʥʦ ʚʧʣʠʚ ʨʽʟʥʠʭ ʜʞʝʨʝʣ ʚʫʛʣʝʮʶ ʪʘ ʘʟʦʪʫ ʥʘ ʥʘʢʦʧʠʯʝʥʥʷ ʙʽʦʤʘʩʠ 

ʪʘ ʩʠʥʪʝʟ ʨʠʙʦʬʣʘʚʽʥʫ ʰʪʘʤʦʤ Eremothecium ashbyi F340. 

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʚ Eremothecium ashbyi Guilliermond F340, 

ʦʪʨʠʤʘʥʠʡ ʟ ɺʩʝʨʦʩʽʡʩʴʢʦʾ ʢʦʣʝʢʮʽʾ ʧʨʦʤʠʩʣʦʚʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ɼʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʥʘʡʩʧʨʠʷʪʣʠʚʽʰʠʭ ʜʣʷ ʥʘʢʦʧʠʯʝʥʥʷ ʙʽʦʤʘʩʠ ʪʘ ʨʠʙʦʬʣʘʚʽʥʫ ʜʞʝʨʝʣ 

ʚʫʛʣʝʮʶ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʝʨʝʜʦʚʠʱʝ, ʱʦ ʤʽʩʪʠʣʦ ʫ ʩʚʦʻʤʫ ʩʢʣʘʜʽ 0,5% 

ʜʨʽʞʜʞʦʚʦʛʦ ʝʢʩʪʨʘʢʪʫ ʪʘ 0,3% ʧʝʧʪʦʥʫ, ʜʦ ʷʢʦʛʦ ʷʢ ʻʜʠʥʝ ʜʞʝʨʝʣʦ ʚʫʛʣʝʮʶ, ʫ 

ʢʽʣʴʢʦʩʪʽ ʝʢʚʽʚʘʣʝʥʪʥʽʡ 10 ʛ/ʜʤ3 ʛʣʶʢʦʟʠ, ʜʦʜʘʚʘʣʠ ʬʨʫʢʪʦʟʫ, ʛʘʣʘʢʪʦʟʫ, 

ʢʩʠʣʦʟʫ, ʤʘʣʴʪʦʟʫ, ʣʘʢʪʦʟʫ, ʩʘʭʘʨʦʟʫ, ʩʦʨʙʽʪ, ʤʘʥʽʪ, ʜʫʣʴʮʠʥ, ʛʣʽʮʝʨʠʥ, ʽʥʦʟʠʪ, 

ʢʨʦʭʤʘʣʴ. ɺʠʟʥʘʯʝʥʥʷ ʢʨʘʱʠʭ ʜʞʝʨʝʣ ʘʟʦʪʫ ʟʜʽʡʩʥʶʚʘʣʠ ʥʘ ʩʝʨʝʜʦʚʠʱʽ 

ʥʘʩʪʫʧʥʦʛʦ ʩʢʣʘʜʫ: ʛʣʶʢʦʟʘ - 10 ʛ/ʜʤ3, ʂ2ʅʈʆ4 - 1 ʛ/ʜʤ3, ʂʅ2ʈʆ4 - 1 ʛ/ʜʤ3, 

MgSO4Ā7H2O - 0,5 ʛ/ʜʤ3, KCl - 0,5 ʛ/ʜʤ3, ʜʦ ʷʢʦʛʦ ʫ ʷʢʦʩʪʽ ʜʞʝʨʝʣʘ ʘʟʦʪʫ 

(ʝʢʚʽʚʘʣʝʥʪj 3 ʛ/ʜʤ3 NH4Cl) ʜʦʜʘʚʘʣʠ ʥʘʩʪʫʧʥʽ ʘʤʽʥʦʢʠʩʣʦʪʠ: ʘʩʧʘʨʘʛʽʥʦʚʫ 

ʢʠʩʣʦʪʫ, ʛʣʫʪʘʤʽʥʦʚʫ ʢʠʩʣʦʪʫ, ʤʝʪʽʦʥʽʥ, ʮʠʩʪʝʾʥ, ʪʨʝʦʥʽʥ, ʘʨʛʽʥʽʥ, ʘʩʧʘʨʘʛʽʥ, 

ʬʝʥʽʣʘʣʘʥʽʥ, ʘʣʘʥʽʥ, ʪʨʠʧʪʦʬʘʥ ʪʘ ʥʝʦʨʛʘʥʽʯʥʽ ʩʧʦʣʫʢʠ: ʭʣʦʨʠʜ ʘʤʦʥʽʶ, ʥʽʪʨʘʪ 

ʪʘ ʥʽʪʨʠʪ ʥʘʪʨʽʶ, ʥʽʪʨʘʪ ʘʤʦʥʽʶ, ʩʝʯʦʚʠʥʫ. 

ʈʽʩʪ ʢʫʣʴʪʫʨʠ E. ashbyi ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʥʘ ʥʘʩʪʫʧʥʠʭ ʜʞʝʨʝʣʘʭ ʚʫʛʣʝʮʶ: 

ʛʣʶʢʦʟʘ, ʤʘʣʴʪʦʟʘ, ʣʘʢʪʦʟʘ, ʩʘʭʘʨʦʟʘ, ʬʨʫʢʪʦʟʘ, ʛʘʣʘʢʪʦʟʘ, ʢʩʠʣʦʟʘ, ʜʫʣʴʮʠʥ, 

ʛʣʽʮʝʨʠʥ, ʽʥʦʟʠʪ, ʩʦʨʙʽʪ, ʤʘʥʽʪ, ʢʨʦʭʤʘʣʴ. ɼʣʷ ʩʠʥʪʝʟʫ ʨʠʙʦʬʣʘʚʽʥʫ ʰʪʘʤʦʤ 

E. ashbyi F340 ʢʨʘʱʠʤ ʜʞʝʨʝʣʦʤ ʚʫʛʣʝʮʶ ʚʠʷʚʠʚʩʷ ʩʦʨʙʽʪ. ʊʘʢ, ʤʘʢʩʠʤʘʣʴʥʘ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʨʠʙʦʬʣʘʚʽʥʫ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʥʘ ʩʝʨʝʜʦʚʠʱʽ ʟ ʩʦʨʙʽʪʦʤ ï 

52Ñ1,56 ʤʢʛ/ʩʤ
3
, ʘ ʤʘʢʩʠʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʤʽʮʝʣʽʘʣʴʥʦʾ ʙʽʦʤʘʩʠ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ 

ʥʘ ʩʝʨʝʜʦʚʠʱʽ ʟ ʬʨʫʢʪʦʟʦʶ ï 9,27Ñ0,37 ʤʛ/ʩʤ
3
. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʣʷ ʩʠʥʪʝʟʫ 

ʨʠʙʦʬʣʘʚʽʥʫ ʢʨʘʱʝ ʧʽʜʭʦʜʷʪʴ ʤʦʥʦʩʘʭʘʨʠʜʠ (ʬʨʫʢʪʦʟʘ, ʛʘʣʘʢʪʦʟʘ) ʪʘ 

ʰʝʩʪʠʘʪʦʤʥʽ ʩʧʠʨʪʠ (ʩʦʨʙʽʪ, ʤʘʥʽʪ, ʽʥʦʟʠʪ). 

ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʨʦʩʪʫ ʥʘ ʨʽʟʥʠʭ ʜʞʝʨʝʣʘʭ ʘʟʦʪʫ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʨʽʩʪ ʥʝ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘ ʬʝʥʽʣʘʣʘʥʽʥʽ, ʘʣʘʥʽʥʽ, ʪʨʠʧʪʦʬʘʥʽ, ʥʽʪʨʘʪʽ ʪʘ ʥʽʪʨʠʪʽ ʥʘʪʨʽʶ.  

ʂʨʘʱʠʤʠ ʜʞʝʨʝʣʘʤʠ ʘʟʦʪʫ ʜʣʷ E. ashbyi F340 ʚʠʷʚʠʣʠʩʴ ʤʝʪʽʦʥʽʥ ʪʘ ʘʨʛʽʥʽʥ, 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʨʠʙʦʬʣʘʚʽʥʫ ʧʨʠ ʮʴʦʤʫ ʩʪʘʥʦʚʠʣʘ ï 9,74Ñ0,29 ʤʢʛ/ʩʤ
3
 ʪʘ 

8,54Ñ0,25 ʤʢʛ/ʩʤ
3 
ʚʽʜʧʦʚʽʜʥʦ. ʉʝʨʝʜ ʥʝʦʨʛʘʥʽʯʥʠʭ ʜʞʝʨʝʣ ʘʟʦʪʫ 

ʥʘʡʩʧʨʠʷʪʣʠʚʽʰʠʤ ʚʠʷʚʠʚʩʷ ʥʽʪʨʘʪ ʘʤʦʥʽʶ ï 5,67Ñ0,17 ʤʢʛ/ʩʤ
3
. ɿʘʫʚʘʞʠʤʦ, ʱʦ 

ʩʧʨʠʷʪʣʠʚʽ ʜʣʷ ʥʘʢʦʧʠʯʝʥʥʷ ʤʽʮʝʣʽʘʣʴʥʦʾ ʙʽʦʤʘʩʠ ʻ ʘʨʛʽʥʽʥ ʪʘ ʩʝʯʦʚʠʥʘ ï 

1,48Ñ0,029 ʤʛ/ʩʤ
3
 ʪʘ 1,4Ñ0,028 ʤʛ/ʩʤ

3
 ʚʽʜʧʦʚʽʜʥʦ.  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʣʷ ʩʠʥʪʝʟʫ ʨʠʙʦʬʣʘʚʽʥʫ ʢʨʘʱʝ ʧʽʜʭʦʜʷʪʴ ʘʣʽʬʘʪʠʯʥʽ 

ʘʤʽʥʦʢʠʩʣʦʪʠ (ʤʝʪʽʦʥʽʥ, ʘʨʛʽʥʽʥ, ʪʨʝʦʥʽʥ).  

mailto:polischukvu@bigmir.net


77 

 

ʋɼʂ 577.127 

ʄʆʅʆʂʃʆʅɸʃʔʅɯ ɸʅʊʀʊɯʃɸ ɺʅʋʊʈɯʐʅʔʆʂʃɯʊʀʅʅʆɰ ɼɯɰ ï ESK1 

ʊɸ ESKM ɺ ɹʆʈʆʊʔɹɯ ɿ ʆʅʂʆʃʆʅɯʏʅʀʄʀ ɿɸʍɺʆʈʖɺɸʅʅʗʄʀ 

ʇʦʣʽʱʫʢ ɯ.ɺ
1
., ɾʦʣʥʝʨ ʃ.ɻ

1
. 

1
ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

Iruchka@i.ua 
ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʤʝʜʠʮʠʥʠ ʪʘʨʛʝʪʥʘ ʪʝʨʘʧʽʷ ʚ ʣʽʢʫʚʘʥʥʽ 

ʨʘʭʦʚʠʭ ʟʘʭʚʦʶʚʘʥʴ ʻ ʦʩʥʦʚʥʠʤ ʩʧʦʩʦʙʦʤ ʙʦʨʦʪʴʙʠ ʟ ʨʘʢʦʤ. ɯʩʥʫʶʪʴ ʜʚʘ 

ʧʽʜʭʦʜʠ ʪʘʨʛʝʪʥʦʾ ʪʝʨʘʧʽʾ: ʤʦʥʦʢʣʦʥʘʣʴʥʽ ʘʥʪʠʪʽʣʘ, ʷʢʽ ʩʧʨʷʤʦʚʘʥʽ ʥʘ 

ʧʦʚʝʨʭʥʝʚʽ ʨʝʮʝʧʪʦʨʠ ʦʥʢʦʢʣʽʪʠʥ (ʨʝʮʝʧʪʦʨʠ ʤʽʪʦʛʝʥʽʚ, ʪʘʢʠʭ ʷʢ ʝʧʽʜʝʨʤʘʣʴʥʠʡ 

ʬʘʢʪʦʨʫ ʨʦʩʪʫ, ʥʘʧʨʠʢʣʘʜ HER2/neu ʢʣʽʪʠʥ ʨʘʢʫ ʤʦʣʦʯʥʦʾ ʟʘʣʦʟʠ) ʪʘ 

ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʽ ʽʥʛʽʙʽʪʦʨʠ ʧʨʦʪʝʾʥʽʚ, ʷʢʽ ʧʦʢʣʠʢʘʥʽ ʙʣʦʢʫʚʘʪʠ ʙʽʣʢʠ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʤʽʪʦʟ ʨʘʢʦʚʠʭ ʢʣʽʪʠʥ. ɸʣʝ ʢʦʞʝʥ ʟ ʤʝʪʦʜʽʚ ʥʝ ʻ ʝʬʝʢʪʠʚʥʠʤ ʥʘ 

100% ʽ ʤʘʻ ʩʚʦʾ ʥʝʜʦʣʽʢʠ. ɸʜʞʝ ʙʣʠʟʴʢʦ 90 % ʩʧʝʮʠʬʽʯʥʠʭ ʨʘʢʦʚʠʭ ʪʘʨʛʝʪʽʚ ʻ 

ʚʥʫʪʨʽʰʥʴʦ-ʢʣʽʪʠʥʥʠʤʠ ʙʽʣʢʘʤʠ. 

ɯʥʥʦʚʘʮʽʾʥʠʤ ʽ ʙʘʛʘʪʦʦʙʽʮʷʶʯʠʤ ʚ ʩʬʝʨʽ ʽʤʫʥʦʪʝʨʘʧʽʾ ʻ ʚʽʜʢʨʠʪʪʷ 

ʤʦʥʦʢʣʦʥʘʣʴʥʦʛʦ ʘʥʪʠʪʽʣʘ ESK1, ʥʘʮʽʣʝʥʦʛʦ ʥʘ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʡ 

ʦʥʢʦʧʨʦʪʝʾʥ WT1[1]. ɼʘʥʠʡ ʧʨʦʪʝʾʥ ʻ ʬʘʢʪʦʨʦʤ ʪʨʘʥʩʢʨʠʧʮʽʾ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʚ 

ʩʚʦʾʡ ʩʪʨʫʢʪʫʨʽ ʮʠʥʢʦʚʽ ʧʘʣʴʮʽ ʽ ʢʝʨʫʻ ʤʦʨʬʦʛʝʥʝʟʦʤ ʫʨʦʛʝʥʽʪʘʣʴʥʦʾ ʩʠʩʪʝʤʠ. 

ɺʽʜʦʤʦ, ʱʦ ʬʨʘʛʤʝʥʪʠ ʟʨʫʡʥʦʚʘʥʠʭ ʧʨʦʪʝʘʩʦʤʦʶ ʚʩʝʨʝʜʠʥʽ ʢʣʽʪʠʥʠ 

ʙʽʣʢʽʚ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʄʅʉ ʧʝʨʝʤʽʱʘʶʪʴʩʷ ʜʦ ʢʣʽʪʠʥʥʦʾ ʧʦʚʝʨʭʥʽ, ʜʝ ʚʦʥʠ 

ʨʦʟʧʽʟʥʘʶʪʴʩʷ ʊ-ʢʣʽʪʠʥʘʤʠ ʷʢ ʯʫʞʦʨʽʜʥʽ ʽ ʟʥʠʱʫʶʪʴʩʷ. ɸ ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ 

ʘʥʪʠʪʽʣʦ ESK1 ʚʠʢʦʥʫʻ ʬʫʥʢʮʽʶ ʊ-ʢʣʽʪʠʥʥʦʛʦ ʨʝʮʝʧʪʦʨʘ ï ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʘʥʪʠʪʽʣʦʤ ʧʝʧʪʠʜʫ WT1 (ʧʽʜ ʢʦʜʦʚʦʶ ʥʘʟʚʦʶ ʚʽʜ ʧʝʨʰʠʭ ʪʨʴʦʭ 

ʘʤʽʥʦʢʠʩʣʦʪ ï RMF) ʫ ʩʢʣʘʜʽ ʤʦʣʝʢʫʣʠ  ʄʅʉ ɯ (HLA-A0201). ʊʘʢʽ  

ʤʦʥʦʢʣʦʥʘʣʴʥʽ ʘʥʪʠʪʽʣʘ, ʷʢʽ ʽʤʽʪʫʶʪʴ ʬʫʥʢʮʽʶ ʊ-ʢʣʽʪʠʥʥʦʛʦ ʨʝʮʝʧʪʦʨʘ 

ʥʘʟʠʚʘʶʪʴ ʊʂʈ ʘʥʪʠʪʽʣʘʤʠ (TCRm - T cell receptor-mimic). ʋʩʧʽʰʥʽ 

ʚʠʧʨʦʙʫʚʘʥʥʷ in vitro  ʪʘ ʥʘ ʤʠʰʘʯʽʡ ʤʦʜʝʣʽ in vivo,  ʧʦʢʘʟʘʣʠ, ʱʦ ʘʥʪʠʪʽʣʦ 

ESK1 ʤʦʞʝ ʙʫʪʠ ʜʽʻʚʠʤ ʩʧʦʩʦʙʦʤ ʚ ʙʦʨʦʪʴʙʽ ʧʨʦʪʠ WT1-ʝʢʩʧʨʝʩʫʶʯʦʾ 

ʣʝʡʢʝʤʽʾ, ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʪʦʨʦʥʥʽʭ ʪʦʢʩʠʯʥʠʭ ʘʛʝʥʪʽʚ[1]. TCRm ʘʥʪʠʪʽʣʘ 

ʧʦʪʝʥʮʽʡʥʦ ʦʙʤʝʞʝʥʽ ʥʘʜʟʚʠʯʘʡʥʦ ʥʠʟʴʢʦʶ ʢʽʣʴʢʽʩʪʶ ʝʧʽʪʦʧʽʚ, ʧʨʝʜʩʪʘʚʣʝʥʠʭ 

ʥʘ ʢʣʽʪʠʥʽ-ʤʽʰʝʥʽ, ʷʢʠʭ ʤʦʞʝ ʙʫʪʠ ʣʠʰʝ ʢʽʣʴʢʘ ʩʦʪʝʥʴ ʩʘʡʪʽʚ. ʊʦʤʫ, ʜʣʷ 

ʫʩʧʽʰʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʨʘʢʫ  ʫ ʣʶʜʝʡ  ʊCRm ʘʥʪʠʪʽʣʘʤʠ ʤʘʶʪʴ ʟʥʘʯʝʥʥʷ 

ʤʝʭʘʥʽʟʤʠ ʧʽʜʚʠʱʝʥʥʷ   ʝʬʝʢʪʠʚʥʦʩʪʽ  ʾʭ ʜʽʾ. ɸʤʝʨʠʢʘʥʩʴʢʘ ʘʩʦʮʽʘʮʽʷ, ʱʦ 

ʟʘʡʤʘʻʪʴʩʷ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʨʘʢʦʚʠʭ ʧʫʭʣʠʥ ʟʘʧʨʦʧʦʥʫʚʘʣʘ ʤʝʪʦʜ ʽʥʞʝʥʝʨʽʾ 

ʬʨʘʛʤʝʥʪʫ ʽʤʫʥʦʛʣʦʙʫʣʽʥʘ, ʱʦ ʢʨʠʩʪʘʣʽʟʫʻʪʴʩʷ (Fc- fragment crystallizable 

region) ʘʙʦ ʤʦʜʠʬʽʢʘʮʽʾ ʮʽʻʾ ʜʽʣʷʥʢʠ ʛʣʶʢʦʟʠʣʶʚʘʥʥʷʤ[2]. ʋʜʦʩʢʦʥʘʣʝʥʝ 

ʘʥʪʠʪʽʣʦ ʥʘʟʚʘʣʠ ESKM. ʇʝʚʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʢʘʟʫʶʪʴ, ʥʘ ʩʭʦʞʫ ʬʘʨʤʦʢʽʥʝʪʠʢʫ 

ʪʘ ʧʦʨʽʚʥʷʥʦ ʙʽʣʴʰʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ESKM ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ESK1. 
ʃʽʪʝʨʘʪʫʨʘ: 
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ʄʽʜʴ (Cu) ʻ ʥʝʟʘʤʽʥʥʠʤ ʤʽʢʨʦʝʣʝʤʝʥʪʦʤ ʜʣʷ ʚʩʽʭ ʢʣʽʪʠʥʥʠʭ ʦʨʛʘʥʽʟʤʽʚ, 

ʚʠʩʪʫʧʘʻ ʢʦʬʘʢʪʦʨʦʤ ʜʣʷ ʙʘʛʘʪʴʦʭ ʙʽʣʢʽʚ ʪʘ ʬʝʨʤʝʥʪʽʚ, ʧʨʠʡʤʘʻ ʫʯʘʩʪʴ ʚ 

ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʪʘʢʠʭ ʷʢ ʬʦʪʦʩʠʥʪʝʟ, ʦʢʠʩʥʝ ï 

ʬʦʩʬʦʨʠʣʶʚʘʥʥʷ ʽ ʪ.ʜ. 

ʇʰʝʥʠʮʷ ʻ ʢʫʣʴʪʫʨʦʶ ʜʫʞʝ ʯʫʪʣʠʚʦʶ ʜʦ ʥʠʟʴʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʤʽʜʽ ʫ 

ˇʨʫʥʪʽ. ɿʘ ʥʝʩʪʘʯʽ ʤʽʜʽ ʫ ʨʦʩʣʠʥ ʨʦʟʚʠʚʘʻʪʴʩʷ ʜʝʬʦʨʤʦʚʘʥʘ (ʥʝʜʦʨʦʟʚʠʥʝʥʘ) 

ʢʚʽʪʢʦʥʽʞʢʘ (ʝʬʝʢʪ çʧʦʭʠʣʝʥʦʾ ʛʦʣʦʚʠè). ʇʨʠʯʠʥʦʶ ʮʴʦʛʦ ʻ ʧʦʛʘʥʘ ʣʽʛʥʽʬʽʢʘʮʽʷ 

ʪʢʘʥʠʥʠ ʩʪʦʚʙʫʨʘ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʤʝʭʘʥʽʯʥʦʾ ʩʣʘʙʢʦʩʪʽ ʪʘ ʥʝʟʜʘʪʥʦʩʪʽ 

ʧʽʜʪʨʠʤʫʚʘʪʠ ʢʦʣʦʩ. ʇʨʦʪʝ, ʞʠʪʦ ʤʦʞʝ ʝʬʝʢʪʠʚʥʦ ʧʦʛʣʠʥʘʪʠ ʤʽʜʴ ʪʘ ʨʦʩʪʠ 

ʥʘʚʽʪʴ ʥʘ ʜʫʞʝ ʟʙʽʜʥʝʥʠʭ ʥʘ ʤʽʢʨʦ- ʪʘ ʤʘʢʨʦʝʣʝʤʝʥʪʠ ˇʨʫʥʪʘʭ. QTL ʜʘʥʦʾ 

ʦʟʥʘʢʠ ʫ ʞʠʪʘ ʛʝʥʝʪʠʯʥʦ ʣʦʢʘʣʽʟʦʚʘʥʽ ʥʘ ʜʦʚʛʦʤʫ ʧʣʝʯʽ 5R ʭʨʦʤʦʩʦʤʠ, ʷʢʘ  

ʙʫʣʘ ʧʝʨʝʥʝʩʝʥʘ ʚ ʛʝʥʦʤ ʧʰʝʥʠʮʽ ʟ ʤʝʪʦʶ ʟʥʠʞʝʥʥʷ ʯʫʪʣʠʚʦʩʪʽ ʢʫʣʴʪʫʨʠ ʜʦ 

ʥʝʩʪʘʯʽ ʤʽʜʽ [Leach, 2004]. 

ɽʬʝʢʪʠʚʥʝ ʚʠʟʥʘʯʝʥʥʷ ʪʨʘʥʩʣʦʢʘʮʽʾ 4BS.4BL-5RL ʧʦʙʫʜʦʚʘʥʝ ʥʘ ʦʩʥʦʚʽ 

ʇʃʈ-ʘʥʘʣʽʟʫ. ɺ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʚʽ ʧʘʨʠ ʩʧʝʮʠʬʽʯʥʠʭ ʧʨʘʡʤʝʨʽʚ: 

BAMR F/BAMR R ʪʘ AAM F/ɸɸʄ R [Leach R. Ch. 2004]. ʇʨʦʷʚ ʧʝʨʰʦʾ ʧʘʨʠ 

ʧʨʘʡʤʝʨʽʚ ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʛʝʥʘ ɓ-ʘʤʽʣʘʟʠ-R1 ʞʠʪʘ ʪʘ, ʷʢ ʥʘʩʣʽʜʦʢ, 

ʧʦʰʫʢ ʨʦʩʣʠʥ ʽʟ ʧʨʠʩʫʪʥʽʤ ʜʠʩʪʘʣʴʥʠʤ ʩʝʛʤʝʥʪʦʤ ʭʨʦʤʦʩʦʤʠ ʞʠʪʘ 5RL. ɼʨʫʛʘ 

ʧʘʨʘ ʧʨʘʡʤʝʨʽʚ, ʨʦʟʨʦʙʣʝʥʘ ʥʘ ʛʝʥ Ŭ-ʘʤʽʣʘʟʠ ʧʰʝʥʠʮʽ ʽ ʜʘʻ ʧʦʟʠʪʠʚʥʫ ʨʝʘʢʮʽʶ 

ʪʽʣʴʢʠ ʫ ʧʨʠʩʫʪʥʦʩʪʽ ʛʝʥʦʤʘ ʧʰʝʥʠʮʽ. 

ʅʘʷʚʥʽʩʪʴ ʛʝʥʘ ɓ-ʘʤʽʣʘʟʠ-R1 ʫ ʟʨʘʟʢʘʭ, ʤʠ ʚʩʪʘʥʦʚʣʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʦʣʽʤʝʨʘʟʥʦʾ ʣʘʥʮʶʛʦʚʦʾ ʨʝʘʢʮʽʾ (ʇʃʈ) ʟ ʧʘʨʦʶ ʧʨʘʡʤʝʨʽʚ BAMR F/BAMR R. 

ʅʘʤʠ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʧʨʦʛʨʘʤʘ ʘʧʤʣʽʬʽʢʘʮʽʾ: ʧʦʯʘʪʢʦʚʘ ʜʝʥʘʪʫʨʘʮʽʷ 4 ʭʚ ʧʨʠ 

94 Áʉ, 34 ʮʠʢʣʠ ï 30 ʩ ʧʨʠ 94 Áʉ, 35 ʩ ʧʨʠ 59 Áʉ ʽ 1 ʭʚ ʧʨʠ 72 Áʉ ʪʘ 5 ʭʚ ʧʨʠ 

72 Áʉ ʬʽʥʘʣʴʥʘ ʝʣʦʥʛʘʮʽʷ. ʆʯʽʢʫʚʘʥʘ ʜʦʚʞʠʥʘ ʘʤʧʣʽʢʦʥʫ 550 ʧ.ʥ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʘʷʚʥʦʩʪʽ ʛʝʥʘ Ŭ-ʘʤʽʣʘʟʠ ʫ ʟʨʘʟʢʘʭ ʧʰʝʥʠʮʽ, ʤʠ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʧʝʮʠʬʽʯʥʫ ʧʘʨʫ ʧʨʘʡʤʝʨʽʚ AAM F/ɸɸʄ R. ʇʨʦʛʨʘʤʘ 

ʘʧʤʣʽʬʽʢʘʮʽʾ: ʧʦʯʘʪʢʦʚʘ ʜʝʥʘʪʫʨʘʮʽʷ 4 ʭʚ ʧʨʠ 94 Áʉ, 34 ʮʠʢʣʠ ï 30 ʩ ʧʨʠ 94 Áʉ, 

30 ʩ ʧʨʠ 60 Áʉ ʽ 1 ʭʚ ʧʨʠ 72 Áʉ ʪʘ 5 ʭʚ ʧʨʠ 72 Áʉ ʬʽʥʘʣʴʥʘ ʝʣʦʥʛʘʮʽʷ. ʆʯʽʢʫʚʘʥʘ 

ʜʦʚʞʠʥʘ ʘʤʧʣʽʢʦʥʫ 800 ʧ.ʥ.  

ʇʨʦʜʫʢʪʠ ʇʃʈ ʨʦʟʜʽʣʷʣʠ ʪʘ ʽʜʝʥʪʠʬʽʢʫʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʢʪʨʦʬʦʨʝʟʫ 

ʫ 1,6%-ʤʫ ʘʛʘʨʦʟʥʦʤʫ ʛʝʣʽ ʟ ʙʨʦʤʠʩʪʠʤ ʝʪʠʜʽʻʤ. 

ʇʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʜʫʪʴ ʥʘʧʨʘʚʣʝʥʽ ʥʘ ʨʦʟʨʦʙʢʫ ʜʫʧʣʝʢʩʥʦʾ ʇʃʈ 

ʜʣʷ ʙʽʣʴʰ ʰʚʠʜʢʦʾ ʧʝʨʝʚʽʨʢʠ  ʟʨʘʟʢʽʚ ʥʘ ʥʘʷʚʥʽʩʪʴ ʚʢʘʟʘʥʦʾ ʪʨʘʥʩʣʦʢʘʮʽʾ ʟ 

ʥʘʩʪʫʧʥʠʤ ʩʢʨʠʥʽʥʛʦʤ ʚʽʪʯʠʟʥʷʥʠʭ ʪʘ ʟʘʨʫʙʽʞʥʠʭ ʩʦʨʪʽʚ ʧʰʝʥʠʮʽ ʟ 

ʪʨʘʥʩʣʦʢʘʮʽʻʶ 4BS.4BL-5RL. 
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ɻɽʄɯʎɽʃʖʃɸɿʀ ʊɸ ʐʃʗʍʀ ɰʍ ʇʈɸʂʊʀʏʅʆɻʆ ɺʀʂʆʈʀʉʊɸʅʅʗ 

ʈʝʰʝʪʽʣʦ ɯ. ʄ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

ivanreshetilo@gmail.com 
ʅʘʡʚʘʞʣʠʚʽʰʦʶ ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ ʚʩʽʭ ʨʦʩʣʠʥ ʻ ʛʝʤʽʮʝʣʶʣʦʟʠ ï ʛʨʫʧʘ 

ʧʦʣʽʩʘʭʘʨʠʜʽʚ, ʢʫʜʠ ʚʭʦʜʷʪʴ ʢʩʠʣʘʥ, ʤʘʥʘʥ, ʛʘʣʘʢʪʘʥʠ, ʷʢʽ ʨʘʟʦʤ ʟ ʮʝʣʶʣʦʟʦʶ ʽ 

ʣʽʛʥʽʥʦʤ ʬʦʨʤʫʶʪʴ ʢʣʽʪʠʥʥʽ ʩʪʽʥʢʠ ʨʦʩʣʠʥ. ɻʝʤʽʮʝʣʶʣʦʟʠ ʩʪʘʥʦʚʣʷʪʴ ʙʣʠʟʴʢʦ 

ʦʜʥʽʻʾ ʪʨʝʪʠʥʠ ʦʨʛʘʥʽʯʥʦʾ ʤʘʩʠ ʙʽʣʴʰʦʩʪʽ ʚʠʱʠʭ ʨʦʩʣʠʥ [1]. ɻʝʤʽʮʝʣʶʣʘʟʠ - ʮʝ 

ʩʠʩʪʝʤʠ ʬʝʨʤʝʥʪʽʚ, ʱʦ ʢʘʪʘʣʽʟʫʶʪʴ ʛʽʜʨʦʣʽʟ ʛʝʤʽʮʝʣʶʣʦʟ ʜʦ ʤʦʥʦʤʝʨʽʚ, ʷʢʽ ʾʭ 

ʫʪʚʦʨʶʶʪʴ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʮʠʭ ʬʝʨʤʝʥʪʽʚ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʛʣʶʢʦʟʫ ʽ ʧʝʥʪʦʟʠ, 

ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʦʪʨʠʤʘʥʥʷ ʬʫʨʬʫʨʦʣʫ, ʝʪʘʥʦʣʫ, ʢʩʠʣʽʪʫ, ʙʽʦʛʘʟʫ ʪʘ ʽʥʰʠʭ 

ʧʨʦʜʫʢʪʽʚ ʤʽʢʨʦʙʥʦʛʦ ʩʠʥʪʝʟʫ [2]. ɺʘʞʣʠʚʦʶ ʬʫʥʢʮʽʻʶ ʻ ʟʜʘʪʥʽʩʪʴ ʢʦʤʧʣʝʢʩʥʦ 

ʘʙʦ ʯʘʩʪʢʦʚʦ ʨʫʡʥʫʚʘʪʠ ʨʦʟʯʠʥʥʽ ʽ ʥʝʨʦʟʯʠʥʥʽ ʮʝʣʶʣʦʟʠ ʽ ʛʝʤʽʮʝʣʶʣʦʟʠ 

ʢʣʽʪʠʥʥʠʭ ʩʪʽʥʦʢ ʨʦʩʣʠʥ, ʩʧʨʠʷʶʯʠ ʧʽʜʚʠʱʝʥʥʶ ʚʠʭʦʜʫ ʟ ʥʝʾ ʙʽʦʣʦʛʽʯʥʦ 

ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ. 

ɻʝʤʽʮʝʣʶʣʘʟʠ ʪʘʢʦʞ ʜʦʜʘʶʪʴ ʫ ʣʽʢʘʨʩʴʢʽ ʟʘʩʦʙʠ ʚ ʷʢʦʩʪʽ ʜʽʶʯʦʾ ʨʝʯʦʚʠʥʠ 

ʫ ʪʘʢʽ ʧʨʝʧʘʨʘʪʠ ʷʢ ʬʝʩʪʘʣ, ʜʠʛʝʩʪʘʣ, ʝʥʟʠʩʪʘʣ, ʧʘʥʩʪʘʣ, ʪʘ ʽʥʰʽ, ʷʢʽ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʨʠ ʭʨʦʥʽʯʥʠʭ ʧʘʥʢʨʝʘʪʠʪʘʭ ʟ ʥʝʜʦʩʪʘʪʥʴʦʶ ʬʫʥʢʮʽʻʶ 

ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ, ʧʨʠ ʨʦʟʣʘʜʘʭ ʪʨʘʚʣʝʥʥʷ, ʧʦʚ'ʷʟʘʥʠʭ ʽʟ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ 

ʧʝʯʽʥʢʠ ʪʘ ʧʽʜʰʣʫʥʢʦʚʦʾ ʟʘʣʦʟʠ, ʘʥʘʮʠʜʥʦʤʫ ʽ ʛʠʧʦʘʮʠʜʥʦʤʫ ʛʘʩʪʨʠʪʽ, 

ʭʨʦʥʽʯʥʠʭ ʝʥʪʝʨʦʢʦʣʽʪʘʭ. ɻʝʤʽʮʝʣʶʣʘʟʘ ʚ ʮʠʭ ʧʨʝʧʘʨʘʪʘʭ ʩʧʨʠʷʻ ʨʦʟʱʝʧʣʝʥʥʶ 

ʮʝʣʶʣʦʟʠ, ʱʦ ʧʦʢʨʘʱʫʻ ʪʨʘʚʥʽ ʧʨʦʮʝʩʠ, ʟʤʝʥʰʫʻ ʙʨʦʜʽʥʥʷ ʽ ʫʪʚʦʨʝʥʥʷ ʛʘʟʽʚ ʫ 

ʢʠʰʝʯʥʠʢʫ[3]. 

ʑʝ ʦʜʥʠʤ ʟʽ ʰʣʷʭʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʻ ʩʧʦʩʽʙ ʧʨʠʛʦʪʫʚʘʥʥʷ ʭʣʽʙʦʙʫʣʦʯʥʠʭ 

ʚʠʨʦʙʽʚ, ʷʢʠʡ ʧʦʣʷʛʘʻ ʚ ʜʦʜʘʚʘʥʥʽ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʦʛʦ ʬʝʨʤʝʥʪʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʟ 

ʛʨʠʙʥʦʾ ʛʝʤʽʮʝʣʶʣʘʟʠ, ʱʦ ʤʘʻ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʢʩʠʣʘʥʘʟʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ï 3700 

ʦʜ/ʩʤ
3
. ʅʘ ʦʩʥʦʚʽ ʮʴʦʛʦ ʤʝʪʦʜʫ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʙʘʛʘʪʠʡ ʥʘ ʚʽʪʘʤʽʥʠ ʪʘ ʤʽʥʝʨʘʣʠ 

ʭʣʽʙʦʙʫʣʦʯʥʠʡ ʚʠʨʽʙ, ʱʦ ʚʦʣʦʜʽʻ ʢʘʨʜʽʦʪʦʥʽʯʥʦʶ ʩʧʨʷʤʦʚʘʥʽʩʪʶ [4]. 

ɻʝʤʽʮʝʣʶʣʦʟʠ ʤʘʶʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʟʘʩʪʦʩʫʚʘʥʴ ʪʘ ʝʬʝʢʪʠʚʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʎʝ ʟʫʤʦʚʣʶʻ ʾʭ ʧʦʰʠʨʝʥʥʷ, 

ʷʢ ʦʩʥʦʚʥʦʾ ʜʽʶʯʦʾ ʘʙʦ ʜʦʧʦʤʽʞʥʦʾ ʨʝʯʦʚʠʥʠ ʚ ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʘʭ ʪʘ 

ʭʘʨʯʦʚʠʭ ʜʦʙʘʚʢʘʭ. 
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ɸʅʊʀɸɼɻɽɿʀɺʅɯ ɺʃɸʉʊʀɺʆʉʊɯ ʇʆɺɽʈʍʅɽɺʆ-ɸʂʊʀɺʅʀʍ ʈɽʏʆɺʀʅ 

ʉʀʅʊɽɿʆɺɸʅʀʍ ɺ ʈɯɿʅʀʍ ʋʄʆɺɸʍ ʂʋʃʔʊʀɺʋɺɸʅʅʗ ACINETOBACTER 

CALCOACETICUS ɯʄɺ ɺ-7241 ʊɸ NOCARDIA VACCINII  ɯʄɺ ɺ-7405 

ʉʘʚʝʥʢʦ ɯ.ɺ., ʅʠʢʠʪʶʢ ʃ.ɺ. 

ʅʘʮ̔ʦʥʘʣʴʥʠʡ ʫʥʚ̔ʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʡ̔ 

e-mail: Inga_92@ukr.net 
ʂʦʣʦʥʽʟʘʮʽʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʪʘ ʤʝʜʠʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʻ 

ʥʘʜʟʚʠʯʘʡʥʦ ʥʝʙʝʟʧʝʯʥʠʤ ʷʚʠʱʝʤ, ʪʘʢ ʷʢ ʤʽʢʨʦʙʥʽ ʙʽʦʧʣʽʚʢʠ ʨʝʟʠʩʪʝʥʪʥʽ ʜʦ 

ʜʝʟʽʥʬʝʢʪʘʥʪʽʚ ʪʘ ʘʥʪʠʙʽʦʪʠʢʽʚ. ɸʢʪʫʘʣʴʥʠʤ ʥʘʧʨʷʤʢʦʤ ʜʦʩʣʽʜʞʝʥʴ ʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʢʨʦʙʥʠʭ ʧʦʚʝʨʭʥʝʚʦ-ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ (ʇɸʈ) ʜʣʷ 

ʧʦʧʝʨʝʜʞʝʥʥʷ ʘʜʛʝʟʽʾ ʢʣʽʪʠʥ ʥʘ ʧʦʚʝʨʭʥʷʭ. 

ʄʝʪʘ ʨʦʙʦʪʠ ï ʜʦʩʣʽʜʠʪʠ ʚʧʣʠʚ ʧʦʚʝʨʭʥʝʚʦ-ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ 

Acinetobacter calcoaceticus IMB B-7241 ʪʘ Nocardia vaccinii ɯʄɺ ɺ-7405 ʥʘ 

ʧʨʠʢʨʽʧʣʝʥʥʷ ʜʝʷʢʠʭ ʙʘʢʪʝʨʽʡ ʽ ʜʨʽʞʜʞʽʚ ʜʦ ʘʙʽʦʪʠʯʥʠʭ ʧʦʚʝʨʭʦʥʴ. 

ʇʨʦʜʫʮʝʥʪʠ ʇɸʈ ʰʪʘʤʠ ɯʄɺ ɺ-7241 ʪʘ ɯʄɺ ɺ-7405 ʚʠʨʦʱʫʚʘʣʠ ʥʘ 

ʩʝʨʝʜʦʚʠʱʽ ʟ ʝʪʘʥʦʣʦʤ (2%, ʦʙôʻʤʥʘ ʯʘʩʪʢʘ) ʘʙʦ ʛʣʽʮʝʨʠʥʦʤ (1ï2%, ʦʙôʻʤʥʘ 

ʯʘʩʪʢʘ) ʫʧʨʦʜʦʚʞ 5 ʽ 7 ʜʽʙ. ɼʣʷ ʜʦʩʣʽʜʞʝʥʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʪʘʢʽ ʧʨʝʧʘʨʘʪʠ: 

ʧʨʝʧʘʨʘʪ 1 ï ʩʫʧʝʨʥʘʪʘʥʪ ʢʫʣʴʪʫʨʘʣʴʥʦʾ ʨʽʜʠʥʠ; ʧʨʝʧʘʨʘʪ 2 ï ʨʦʟʯʠʥ ʇɸʈ, 

ʚʠʜʽʣʝʥʠʭ ʝʢʩʪʨʘʢʮʽʻʶ ʩʫʤʽʰʰʶ ʌʦʣʯʘ (ʭʣʦʨʦʬʦʨʤ ʽ ʤʝʪʘʥʦʣ, 2:1) ʟ 

ʩʫʧʝʨʥʘʪʘʥʪʫ ʢʫʣʴʪʫʨʘʣʴʥʦʾ ʨʽʜʠʥʠ. ʉʪʫʧʽʥʴ ʘʜʛʝʟʽʾ ʪʝʩʪ-ʢʫʣʴʪʫʨ ʜʦ ʧʣʘʩʪʠʢʫ, 

ʧʦʣʽʚʽʥʽʣʭʣʦʨʠʜʫ, ʢʘʭʝʣʶ ʽ ʩʪʘʣʽ ʚʠʟʥʘʯʘʣʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ. 

ɽʢʩʧʝʨʠʤʝʥʪʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʧʨʝʧʘʨʘʪʠ ʇɸʈ A. calcoaceticus IMB B-7241 ʽ 

N. vaccinii ɯʄɺ ɺ-7405 ʝʬʝʢʪʠʚʥʦ ʟʥʠʞʫʚʘʣʠ ʩʪʫʧʽʥʴ ʘʜʛʝʟʽʾ ʪʝʩʪ-ʢʫʣʴʪʫʨ ʥʘ 

ʚʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʘʙʽʦʪʠʯʥʠʭ ʧʦʚʝʨʭʥʷʭ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʘʜʛʝʟʽʷ ʟʘʣʝʞʘʣʘ 

ʚʽʜ ʪʠʧʫ ʤʘʪʝʨʽʘʣʫ, ʢʦʥʮʝʥʪʨʘʮʽʾ ʇɸʈ ʚ ʧʨʝʧʘʨʘʪʘʭ, ʩʪʫʧʝʥʷ ʾʭ ʦʯʠʱʝʥʥʷ ʽ ʫʤʦʚ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʰʪʘʤʽʚ (ʧʨʠʨʦʜʠ ʜʞʝʨʝʣʘ ʚʫʛʣʝʮʶ, ʪʨʠʚʘʣʦʩʪʽ ʚʠʨʦʱʫʚʘʥʥʷ). 

ɿ ʧʨʝʧʘʨʘʪʽʚ A. calcoaceticus IMB B-7241 (0,003ï0,018 ʤʛ/ʤʣ) ʦʪʨʠʤʘʥʠʭ 

ʥʘ ʝʪʘʥʦʣʽ, ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʚʠʷʚʠʚʩʷ ʧʨʝʧʘʨʘʪ 1 (ʩʫʧʝʨʥʘʪʘʥʪ), ʧʽʩʣʷ ʦʙʨʦʙʢʠ 

ʧʦʚʝʨʭʦʥʴ ʷʢʠʤ ʩʧʦʩʪʝʨʽʛʘʣʠ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʨʠʢʨʽʧʣʝʥʠʭ ʢʣʽʪʠʥ 

ʙʘʢʪʝʨʽʡ ʽ ʜʨʽʞʜʞʽʚ ʚ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 35ï60%. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʨʝʧʘʨʘʪʽʚ, 

ʩʠʥʪʝʟʦʚʘʥʠʭ ʥʘ ʝʪʘʥʦʣʽ, ʇɸʈ, ʦʪʨʠʤʘʥʽ ʥʘ ʛʣʽʮʝʨʠʥʽ, ʚʠʷʚʠʣʠʩʷ ʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʠʤʠ ʘʥʪʠʘʜʛʝʟʠʚʥʠʤʠ ʘʛʝʥʪʘʤʠ, ʥʽʞ ʚʽʜʧʦʚʽʜʥʽ ʩʫʧʝʨʥʘʪʘʥʪʠ. ʊʘʢ, ʟʘ 

ʦʙʨʦʙʢʠ ʧʨʝʧʘʨʘʪʦʤ 2 ʢʽʣʴʢʽʩʪʴ ʧʨʠʢʨʽʧʣʝʥʠʭ ʜʦ ʘʙʽʦʪʠʯʥʠʭ ʧʦʚʝʨʭʦʥʴ 

ʚʝʛʝʪʘʪʠʚʥʠʭ ʢʣʽʪʠʥ B. subtilis ɹʊ-2 ʽ E. coli IEM-1 ʟʥʠʟʠʣʘʩʴ ʥʘ 65ï80%, ʩʧʦʨ B. 

subtilis ɹʊ-2 ʽ ʜʨʽʞʜʞʽʚ C. albicans ɼ-6 ʥʘ 20ï40% ʚʽʜʧʦʚʽʜʥʦ. 

ɺ ʩʚʦʶ ʯʝʨʛʫ, ʫ ʨʘʟʽ ʦʙʨʦʙʢʠ ʘʙʽʦʪʠʯʥʠʭ ʧʦʚʝʨʭʦʥʴ ʦʙʦʤʘ ʧʨʝʧʘʨʘʪʘʤʠ 

ʇɸʈ N. vaccinii ɯʄɺ ɺ-7405 (0,01ï0,05 ʤʛ/ʤʣ), ʩʠʥʪʝʟʦʚʘʥʠʤʠ ʥʘ ʛʣʽʮʝʨʠʥʽ 

ʫʧʨʦʜʦʚʞ 5 ʽ 7 ʜʽʙ, ʘʜʛʝʟʽʷ E. ʩoli ɯɽʄ-1 ʽ C. albicans ɼ-6 ʚ ʩʝʨʝʜʥʴʦʤʫ 

ʩʪʘʥʦʚʠʣʘ 26ï34% ʪʘ 56ï61% ʚʽʜʧʦʚʽʜʥʦ. ɯʥʰʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ 

ʧʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʘʜʛʝʟʽʾ ʚʝʛʝʪʘʪʠʚʥʠʭ ʢʣʽʪʠʥ B. subtilis ɹʊ-2: ʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʠʤ ʘʥʪʠʘʜʛʝʟʠʚʥʠʤ ʘʛʝʥʪʦʤ ʚʠʷʚʠʚʩʷ ʨʦʟʯʠʥ ʇɸʈ, ʩʠʥʪʝʟʦʚʘʥʠʭ ʥʘ 5 

ʜʦʙʫ ʢʫʣʴʪʠʚʫʚʘʥʥʷ, ʟʘ ʦʙʨʦʙʢʠ ʷʢʠʤ ʘʜʛʝʟʽʷ ʩʪʘʥʦʚʠʣʘ ʣʠʰʝ 10 %. ɿʘʟʥʘʯʠʤʦ, 

ʱʦ ʟʘ ʦʙʨʦʙʢʠ ʤʘʪʝʨʽʘʣʽʚ ʦʙʦʤʘ ʧʨʝʧʘʨʘʪʘʤʠ ʩʠʥʪʝʟʦʚʘʥʠʤʠ ʫʧʨʦʜʦʚʞ 5 ʽ 7 ʜʽʙ, 

ʩʪʫʧʽʥʴ ʘʜʛʝʟʽʾ ʩʧʦʨ B. subtilis ɹʊ-2 ʩʪʘʥʦʚʠʚ ʚ ʩʝʨʝʜʥʴʦʤʫ 30ï50%. 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ï ʜ.ʙ.ʥ., ʧʨʦʬ. ʇʠʨʦʛ ʊ.ʇ. 

mailto:Inga_92@ukr.net
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ɻʃʀɹʀʅʅɽ ʂʋʃʔʊʀɺʋɺɸʅʅʗ SACCHAROMYCES CEREVISIAE ʅɸ 

ʉɽʈɽɼʆɺʀʑɯ ɿ ʊʈʀʌʆʉʌɸʊ ʂɸʃʔʎɯɭʄ 

ʉʠʨʦʾʜ ʆ.ʆ., ʂʫʣʘʡ ɯ.ʆ., ʃʘʧʽʥʩʴʢʠʡ ɸ.ɺ., ʃʽʥʦʚʠʮʴʢʘ ɺ.ʄ., ʉʘʚʠʮʴʢʘ ʄ.ɸ., 

ʇʘʰʠʥʩʴʢʠʡ ɭ.ɺ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè,  

e-mail lena.siroid@mail.ru 
 

ɺʘʞʣʠʚʦʶ ʧʨʦʙʣʝʤʦʶ ʩʴʦʛʦʜʝʥʥʷ ʚ ʩʚʽʪʽ ʻ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʷʢʽʩʥʠʭ 

ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ, ʘ ʟʥʘʯʠʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʨʦʩʣʠʥʥʠʮʪʚʘ. ɼʣʷ 

ʚʠʨʽʰʝʥʥʷ ʮʴʦʛʦ ʧʠʪʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʭʽʤʽʯʥʠʭ ʪʘ ʙʽʦʣʦʛʽʯʥʠʭ ʜʦʙʨʠʚ, ʘ ʪʘʢʦʞ ʧʦʢʨʘʱʝʥʥʷ ʘʙʦ ʚʟʘʛʘʣʽ ʚʽʜʥʦʚʣʝʥʥʷ 

ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ. ɿ ʮʽʻʾ ʪʦʯʢʠ ʟʦʨʫ ʦʜʥʠʤ ʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʢʽʚ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʡ ʚ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʻ ʦʪʨʠʤʘʥʥʷ ʙʽʦʜʦʙʨʠʚ 

ʪʘ ʨʦʟʨʦʙʢʘ ʪʝʭʥʦʣʦʛʽʡ ʚʝʨʤʽʢʦʤʧʦʩʪʫʚʘʥʥʷ ʟ ʥʘʧʝʨʝʜ çʚʙʫʜʦʚʘʥʠʤʠè 

ʧʦʞʠʚʥʠʤʠ ʙʽʦʛʝʥʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ, ʥʘʧʨʠʢʣʘʜ, ʬʦʩʬʦʨʦʤ. 

ʊʦʤʫ ʤʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ ʚʩʪʘʥʦʚʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʩʪʫ ʪʘ ʤʦʨʬʦʣʦʛʽʾ 

ʜʨʽʞʜʞʽʚ Saccharomyces cerevisiae ʧʨʠ ʛʣʠʙʠʥʥʦʤʫ ʢʫʣʴʪʠʚʫʚʘʥʥʽ ʚ 

ʧʨʠʩʫʪʥʦʩʪʽ ʪʨʠʬʦʩʬʘʪʫ ʢʘʣʴʮʽʶ, ʷʢ ʤʦʞʣʠʚʠʭ ʩʢʣʘʜʦʚʠʭ ʦʨʛʘʥʦ-ʤʽʥʝʨʘʣʴʥʠʭ 

ʙʽʦʜʦʙʨʠʚ. 

ɺ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʩʪʘʥʜʘʨʪʥʽ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʽ ʙʽʦʭʽʤʽʯʥʽ 

ʤʝʪʦʜʠ. ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ʜʨʽʞʜʞʽ Saccharomyces cerevisiae. 

ʉʝʨʝʜʦʚʠʱʝʤ ʜʣʷ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʙʫʚ 10% ʨʦʟʯʠʥ ʩʘʭʘʨʦʟʠ (ʦʙ'ʻʤʦʤ 3 ʜʤ
3
) ʟ 

ʜʦʜʘʚʘʥʥʷʤ 50 ʛ ʬʦʩʬʘʪʫ ʢʘʣʴʮʽʶ. ɺ ʢʦʥʪʨʦʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ ʬʦʩʬʘʪ ʢʘʣʴʮʽʶ 

ʥʝ ʚʥʦʩʠʣʠ. ɿʨʘʟʢʠ ʚʽʜʙʠʨʘʣʠ ʦʜʠʥ ʨʘʟ ʥʘ ʜʦʙʫ ʽ ʚʠʟʥʘʯʘʣʠ ʚ ʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʶ 

ʜʨʽʞʜʞʽʚ ʤʝʪʦʜʦʤ ʬʦʪʦʢʦʣʦʨʠʤʝʪʨʽʾ. ʆʢʨʽʤ ʪʦʛʦ, ʚʠʚʯʘʣʠ ʩʪʘʥ ʜʨʽʞʜʞʦʚʦʾ 

ʢʫʣʴʪʫʨʠ ʪʘ ʢʨʠʩʪʘʣʽʚ ʬʦʩʬʘʪʫ ʢʘʣʴʮʽʶ ʩʚʽʪʣʦʚʠʤ ʤʽʢʨʦʩʢʦʧʽʶʚʘʥʥʷʤ. 

ɽʢʩʧʝʨʠʤʝʥʪ ʪʨʠʚʘʚ 10 ʜʽʙ ʧʨʠ ʢʽʤʥʘʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʜʦ ʩʪʘʙʽʣʽʟʘʮʽʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʜʨʽʞʜʞʦʚʠʭ ʢʣʽʪʠʥ. ɿ ʜʨʫʛʦʾ ʜʦʙʠ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʫʪʚʦʨʝʥʥʷ 

ʩʢʫʧʯʝʥʴ ʜʨʽʞʜʞʽʚ ʥʘ ʢʨʠʩʪʘʣʘʭ ʬʦʩʬʘʪʫ ʢʘʣʴʮʽʶ. ʊʘʢʦʞ ʤʘʣʦ ʤʽʩʮʝ 

ʟʙʽʣʴʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʜʨʽʞʜʞʽʚ ʚ ʧʨʠʩʫʪʥʦʩʪʽ ʪʨʠʢʘʣʴʮʽʡʬʦʩʬʘʪʫ ʫ ʪʨʠ ʨʘʟʠ 

ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. ʂʨʽʤ ʪʦʛʦ, ʚʽʜʙʫʚʘʣʦʩʷ ʽʥʪʝʥʩʠʚʥʝ ʬʦʨʤʫʚʘʥʥʷ 

ʛʨʘʥʫʣ ʚʦʣʶʪʠʥʫ (ʨʝʟʝʨʚʥʦʾ ʧʦʞʠʚʥʦʾ ʨʝʯʦʚʠʥʠ ʧʦʣʽʬʦʩʬʘʪʥʦʾ ʧʨʠʨʦʜʠ) ʫ 

ʢʣʽʪʠʥʘʭ ʜʨʽʞʜʞʽʚ, ʱʦ ʢʦʣʦʥʽʟʫʚʘʣʠ ʢʨʠʩʪʘʣʠ, ʮʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʽʜʚʠʱʝʥʫ 

ʤʝʪʘʙʦʣʽʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʜʨʽʞʜʞʽʚ ʫ ʜʦʩʣʽʜʥʦʤʫ ʚʘʨʽʘʥʪʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʢʦʥʪʨʦʣʝʤ, ʷʢʘ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʩʪʠʤʫʣʶʚʘʣʘʩʷ ʩʘʤʝ ʥʘʷʚʥʽʩʪʶ ʬʦʩʬʘʪʫ 

ʢʘʣʴʮʽʶ ʽ ʧʨʦʜʫʢʪʽʚ ʡʦʛʦ ʚʟʘʻʤʦʜʽʾ ʟ ʦʨʛʘʥʽʯʥʠʤʠ ʢʠʩʣʦʪʘʤʠ, ʱʦ ʧʨʦʜʫʢʫʚʘʣʠʩʷ 

ʜʨʽʞʜʞʘʤʠ. ɺʽʟʫʘʣʴʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚʠʷʚʠʣʠ ʧʦʩʪʫʧʦʚʫ ʨʫʡʥʘʮʽʶ ʢʨʠʩʪʘʣʽʚ 

ʬʦʩʬʘʪʫ ʧʽʜ ʜʽʻʶ ʤʝʪʘʙʦʣʽʪʽʚ Saccharomyces cerevisiae ʽ ʫʪʚʦʨʝʥʥʷ ʥʦʚʦʾ 

ʜʨʽʙʥʦʜʠʩʧʝʨʩʥʦʾ ʪʚʝʨʜʦʾ ʬʘʟʠ, ʷʢʘ ʟʘ ʤʦʨʬʦʣʦʛʽʻʶ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʥʘʪʠʚʥʦʛʦ 

ʪʨʠʢʘʣʴʮʽʡʬʦʩʬʘʪʫ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʘ ʚʚʘʞʘʪʠ, ʱʦ ʜʦʩʣʽʜʞʝʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʜʨʽʞʜʞʽʚ ʻ 

ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʘʛʨʘʨʥʽʡ ʩʬʝʨʽ ʙʽʦʜʦʙʨʠʚ, 

ʟʦʢʨʝʤʘ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʦʨʛʘʥʦ-ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʟ ʧʽʜʚʠʱʝʥʠʤ ʚʤʽʩʪʦʤ 

ʚʦʜʦʨʦʟʯʠʥʥʦʛʦ ʬʦʩʬʦʨʫ, ʷʢ ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʧʽʜʚʠʱʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʢʫʣʴʪʫʨ. 
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ʈʆʃʔ ʇʈʆɹɯʆʊʀʂɯɺ ɺ ʉʊɸɹɯʃɯɿɸʎɯɰ ʂʀʐʂʆɺʆɰ ʄɯʂʈʆʌʃʆʈʀ 

ʃʖɼʀʅʀ 

ʉʽʤʦʥʦʚʘ ɯ.ʉ., ʅʘʛʦʨʥʷʢ ʊ.ɸ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ  

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

irka_simonova@ukr.net 

ʇʨʠʩʫʪʥʽʩʪʴ ʤʽʢʨʦʬʣʦʨʠ ʻ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ 

ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ. ɹʽʦʤʘʩʘ ʤʽʢʨʦʙʽʚ, ʷʢʽ ʟʘʩʝʣʷʶʪʴ ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʠʡ ʪʨʘʢʪ, 

ʩʪʘʥʦʚʠʪʴ 2,5ï3 ʢʛ ʽ ʩʫʢʫʧʥʦ ʧʨʝʜʩʪʘʚʣʝʥʘ 450ï1000 ʚʠʜʘʤʠ ʙʘʢʪʝʨʽʡ. 

ʄʽʢʨʦʙʽʦʪʘ ʟʜʘʪʥʘ ʚʧʣʠʚʘʪʠ ʤʘʡʞʝ ʥʘ ʚʩʽ ʞʠʪʪʻʚʦ ʚʘʞʣʠʚʽ ʧʨʦʮʝʩʠ ʚ 

ʦʨʛʘʥʽʟʤʽ ï ʚʦʥʘ ʙʝʨʝ ʫʯʘʩʪʴ ʚ ʽʤʫʥʥʦʤʫ ʟʘʭʠʩʪʽ, ʤʝʪʘʙʦʣʽʟʤʽ, ʚʠʨʦʙʣʝʥʥʽ 

ʛʦʨʤʦʥʽʚ ʪʘ ʥʘʚʽʪʴ ʚʧʣʠʚʘʻ ʥʘ ʧʦʚʝʜʽʥʢʦʚʽ ʟʚʠʯʢʠ ʣʶʜʠʥʠ. ʉʧʠʨʘʶʯʠʩʴ ʥʘ ʜʘʥʽ 

ʧʨʦ ʬʫʥʢʮʽʾ ʤʽʢʨʦʬʣʦʨʠ ʢʠʰʢʽʚʥʠʢʘ, ʩʫʯʘʩʥʘ ʤʝʜʠʯʥʘ ʥʘʫʢʘ ʟʥʘʯʥʦ 

ʧʨʦʩʫʥʫʣʘʩʴ ʫ ʤʦʞʣʠʚʦʩʪʽ ʧʦʧʝʨʝʜʞʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʢʦʨʠʛʫʶʯʠ 

ʾʾ ʩʪʘʥ [1].  

ʇʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʧʦʢʨʘʱʝʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʽʢʨʦʬʣʦʨʠ 

ʢʠʰʢʽʚʥʠʢʘ ʟʜʽʡʩʥʶʶʪʴ ʧʨʦʙʽʦʪʠʢʠ. ʎʝ ʥʝʧʘʪʦʛʝʥʥʽ ʰʪʘʤʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʷʢʽ 

ʥʘ̫ʚʥʽ ʚ ʥʦʨʤʘʣʴʥʽʡ ʤʽʢʨʦʬʣʦʨʽ ʟʜʦʨʦʚʦʾ ʣʶʜʠʥʠ. ʅʘʡʯʘʩʪʽʰʝ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʝʚʥʽ ʰʪʘʤʠ ʙʘʢʪʝʨʽʡ ʨ.Lactobacillus, ʨ.Bifidobacterium, 

ʨ.Escherichia, ʨ.Bacillus ʪʘ ʜʨʽʞʜʞʦʚʽ ʛʨʠʙʢʠ ʨ.Saccharomyces. ʇʨʝʧʘʨʘʪʠ 

ʧʨʦʙʽʦʪʠʢʽʚ ʧʦʨʷʜ ʟ ʞʠʚʠʤʠ ʢʫʣʴʪʫʨʘʤʠ ʙʘʢʪʝʨʽʡ ʤʽʩʪʷʪʴ ʥʝʟʘʤʽʥʥʽ 

ʘʤʽʥʦʢʠʩʣʦʪʠ, ʦʨʛʘʥʽʯʥʽ ʢʠʩʣʦʪʠ, ʬʘʢʪʦʨʠ ʨʦʩʪʫ, ʽʤʫʥʦʩʪʠʤʫʣʶʶʯʽ ʨʝʯʦʚʠʥʠ, 

ʬʝʨʤʝʥʪʠ ʽ ʢʦʬʝʨʤʝʥʪʠ, ʷʢʽ ʧʦʢʨʘʱʫʶʪʴ ʩʪʘʥ ʤʽʢʨʦʙʽʦʮʝʥʦʟʫ ʤʘʢʨʦʦʨʛʘʥʽʟʤʫ. 

ʄʝʭʘʥʽʟʤ ʜʽʾ ʧʨʦʙʽʦʪʠʢʽʚ ʧʦʣʷʛʘʻ ʚ ʢʦʣʦʥʽʟʘʮʽʡʥʽʡ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ (ʚʧʣʠʚ ʥʘ 

ʧʘʪʦʛʝʥʥʫ ʬʣʦʨʫ); ʧʨʦʜʫʢʮʽʾ ʘʥʪʠʤʽʢʨʦʙʥʠʭ ʩʫʙʩʪʘʥʮʽʡ (ʣʽʟʦʮʠʤʫ, 

ʧʨʦʛʣʶʪʘʤʘʪʫ, ʧʝʨʦʢʩʠʜʫ); ʢʦʥʢʫʨʝʥʮʽʾ ʟʘ ʭʘʨʯʦʚʽ ʩʫʙʩʪʨʘʪʠ ʟ ʧʘʪʦʛʝʥʥʠʤʠ 

ʙʘʢʪʝʨʽʷʤʠ; ʩʪʠʤʫʣʷʮʽʾ ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʘʪʦʛʝʥʠ (ʩʠʥʪʝʟ ʩʝʢʨʝʪʦʨʥʦʛʦ IgA, 

IgG, ʧʽʜʚʠʱʝʥʥʷ ʩʠʥʪʝʟʫ ʮʠʪʦʢʽʥʽʚ ʤʘʢʨʦʬʘʛʘʤʠ ʽ T-ʢʣʽʪʠʥʘʤʠ, ʧʦʩʠʣʝʥʥʷ 

ʬʘʛʦʮʠʪʦʟʫ - ʭʦʤʽʥʛ-ʝʬʝʢʪ) ʪʘ ʽʥ.[2]. 

ʋ ʟʚ'ʷʟʢʫ ʟ ʰʠʨʦʢʦʶ ʨʦʟʧʦʚʩʶʜʞʝʥʽʩʪʶ ʟʘʭʦʨʶʚʘʥʴ ʢʠʰʢʦʚʦ-ʰʣʫʥʢʦʚʦʛʦ 

ʪʨʘʢʪʫ, ʟʦʢʨʝʤʘ ʜʽʘʨʝʾ,ʧʨʦʙʽʦʪʠʢʠ ʥʘʙʫʚʘʶʪʴ ʚʩʝ ʙʽʣʴʰʦʾ ʧʦʧʫʣʷʨʥʦʩʪʽ. ʊʘʢ, ʥʘ 

ʩʚʽʪʦʚʦʤʫ ʨʠʥʢʫ 35% ʙʽʦʣʦʛʽʯʥʦ-ʘʢʪʠʚʥʠʭ ʜʦʙʘʚʦʢ ʚʠʨʦʙʣʷʻ ʉʐɸ, 32%- 

ɭʚʨʦʧʘ, 18% - ʗʧʦʥʽʷ ʽ 15% - ʽʥʰʽ ʢʨʘʾʥʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʋʢʨʘʾʥʘ. ɿʘ ʜʘʥʠʤʠ 

ʽʥʩʪʠʪʫʪʫ ʭʘʨʯʫʚʘʥʥʷ ʈɸʄʅ 90% ʷʧʦʥʮʽʚ ʩʧʦʞʠʚʘʶʪʴ ʧʨʦʙʽʦʪʠʢʠ, ʤʦʞʣʠʚʦ 

ʪʦʤʫ ʩʪʘʪʠʩʪʠʢʘ ʟʘʭʚʦʨʶʚʘʥʴ ɾʂʊ ʚ ʗʧʦʥʽʾ ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ 

ʩʪʘʪʠʩʪʠʢʠ ʧʦ ʋʢʨʘʾʥʽ. ʇʨʦʛʥʦʟʫʻʪʴʩʷ, ʱʦ ʚ ʍʍI ʩʪʦʣʽʪʪʽ ʧʨʦʙʽʦʪʠʢʠ ʟʘʤʽʥʷʪʴ 

ʟʥʘʯʥʫ ʯʘʩʪʠʥʫ ʪʨʘʜʠʮʽʡʥʠʭ ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʽ ʟʘʡʤʫʪʴ ʛʽʜʥʝ ʤʽʩʮʝ 

ʚ ʘʨʩʝʥʘʣʽ ʝʬʝʢʪʠʚʥʠʭ ʽ ʙʝʟʧʝʯʥʠʭ ʟʘʩʦʙʽʚ ʟʤʽʮʥʝʥʥʷ ʟʜʦʨʦʚ'ʷ ʥʘʩʝʣʝʥʥʷ ʚʩʽʻʾ 

ʧʣʘʥʝʪʠ. 
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Gladiolus imbricatus - ʨʽʜʢʽʩʥʘ ʨʦʩʣʠʥʘ ʂʘʨʧʘʪ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʧʽʜ 

ʟʘʛʨʦʟʦʶ ʟʥʠʱʝʥʥʷ ʽ ʟʘʥʝʩʝʥʘ ʜʦ ʏʝʨʚʦʥʦʾ ʢʥʠʛʠ ʋʢʨʘʾʥʠ. ʋ ʜʘʥʽʡ ʨʦʩʣʠʥʽ 

ʩʠʥʪʝʟʫʶʪʴʩʷ ʮʽʥʥʽ, ʟ ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ, ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ: 

ʬʣʘʚʦʥʦʾʜʠ, ʧʦʣʽʩʘʭʘʨʠʜʠ, ʚʽʪʘʤʽʥʠ, ʝʬʽʨʥʽ ʦʣʽʾ ʪʘ ʛʣʽʢʦʟʠʜʠ. 

Gladiolus imbricatus (ʢʦʩʘʨʠʢ ʯʝʨʝʧʠʪʯʘʩʪʠʡ) - ʨʦʩʣʠʥʘ ʟ ʧʦʜʚʽʡʥʦʶ 

ʙʫʣʴʙʦʮʠʙʫʣʠʥʦʶ. ɺʝʣʠʢʽ ʨʦʞʝʚʦ-ʬʽʦʣʝʪʦʚʽ ʢʚʽʪʢʠ ʟ ʥʝʧʨʘʚʠʣʴʥʦʶ, ʤʘʡʞʝ 2-

ʭʛʫʙʦʶ ʦʮʚʽʪʠʥʦʶ ʟʽʙʨʘʥʽ ʚ ʦʜʥʦʙʽʯʥʠʡ, ʜʦʩʠʪʴ ʛʫʩʪʠʡ ʢʦʣʦʩ ʥʘ ʚʝʨʭʽʚʮʽ 

ʚʠʩʦʢʦʛʦ (30-60 ʩʤ) ʢʚʽʪʢʦʥʦʩʥʦʛʦ ʩʪʝʙʣʘ, ʟ ʤʝʯʦʚʠʜʥʠʤʠ ʰʠʨʦʢʦʣʽʥʽʡʥʠʤʠ 

ʣʠʩʪʢʘʤʠ. ʊʠʯʠʥʦʢ ʪʨʠ, ʤʘʪʦʯʢʘ ʦʜʥʘ ʟ ʥʠʪʢʦʚʠʜʥʠʤ ʩʪʦʚʧʯʠʢʦʤ ʽ ʪʨʠ ʤʘʡʞʝ 

ʧʝʣʶʩʪʢʦʚʠʜʥʠʤʠ ʧʨʠʡʤʦʯʢʘʤʠ. ʎʚʽʪʝ ʚ ʯʝʨʚʥʽ. ʈʦʩʪʝ ʥʘ ʚʦʣʦʛʠʭ ʣʫʢʘʭ, ʫ 

ʯʘʛʘʨʥʠʢʘʭ, ʥʘ ʛʘʣʷʚʠʥʘʭ ʫ ʣʽʩʦʚʠʭ ʽ ʣʽʩʦʩʪʝʧʦʚʠʭ ʨʘʡʦʥʘʭ ʇʨʘʚʦʙʝʨʝʞʥʦʾ 

ʯʘʩʪʠʥʠ ʋʢʨʘʾʥʠ. ʆʢʨʝʤʽ ʧʦʧʫʣʷʮʽʾ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʪʝʨʠʪʦʨʽʾ ʂʘʨʧʘʪʩʴʢʦʛʦ ɹɿ, 

ʇɿ çʈʦʟʪʦʯʯʷè, ʅʇʇ çʉʠʥʝʚʠʨè, çʉʢʦʣʽʚʩʴʢʽ ɹʝʩʢʠʜʠè, ʐʘʮʴʢʦʛʦ, 

ʂʘʨʧʘʪʩʴʢʦʛʦ ʅʇʇ ʪʘ ʽʥʰʠʭ. ɺʠʨʦʱʫʶʪʴ ʫ ʙʽʣʴʰʦʩʪʽ ʙʦʪʘʥʽʯʥʠʭ ʩʘʜʽʚ.  

ɿ ʤʝʪʦʶ ʟʙʝʨʝʞʝʥʥʷ ʮʽʥʥʦʾ ʨʦʩʣʠʥʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʢʦʨʠʩʪʘʪʠ ʩʫʯʘʩʥʽ 

ʤʝʪʦʜʠ ʙʽʦʪʝʭʥʦʣʦʛʽʾ, ʘ ʩʘʤʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ ʚʠʨʦʱʫʚʘʥʥʷ ʢʣʽʪʠʥ, ʪʢʘʥʠʥ 

ʽ ʦʨʛʘʥʽʚ ʨʦʩʣʠʥ ʫ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʫʤʦʚʘʭ ʥʘ ʰʪʫʯʥʠʭ ʞʠʚʠʣʴʥʠʭ 

ʩʝʨʝʜʦʚʠʱʘʭ. ʆʜʝʨʞʘʥʘ ʨʦʩʣʠʥʥʘ ʙʽʦʤʘʩʘ ʦʪʨʠʤʫʻʪʴʩʷ ʫ ʥʝʦʙʤʝʞʝʥʽʡ ʢʽʣʴʢʦʩʪʽ 

ʽ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʷʢ ʣʽʢʘʨʩʴʢʘ ʩʠʨʦʚʠʥʘ, ʙʦ ʻ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʦʶ, ʥʝ 

ʟʘʙʨʫʜʥʝʥʦʶ ʭʽʤʽʯʥʠʤʠ ʜʦʙʨʠʚʘʤʠ, ʧʝʩʪʠʮʠʜʘʤʠ, ʛʝʨʙʽʮʠʜʘʤʠ, ʚʘʞʢʠʤʠ 

ʤʝʪʘʣʘʤʠ, ʨʘʜʽʦʘʢʪʠʚʥʠʤʠ ʽʟʦʪʦʧʘʤʠ ʪʦʱʦ.  

ʋ ʜʘʥʽʡ ʨʦʙʦʪʽ ʚʚʝʜʝʥʦ ʚ ʢʫʣʴʪʫʨʫ in vitro Gladiolus imbricatus (ʢʦʩʘʨʠʢʠ 

ʯʝʨʝʧʠʪʯʘʩʪʽ), ʚʠʷʚʣʝʥʦ ʟʜʘʪʥʽʩʪʴ ʜʦ ʢʘʣʫʩʦʫʪʚʦʨʝʥʥʷ ʽ ʦʪʨʠʤʘʥʦ ʨʦʩʣʠʥʥʫ 

ʙʽʦʤʘʩʫ. ʇʽʜʽʙʨʘʥʦ ʩʪʝʨʠʣʽʟʫʶʯʽ ʘʛʝʥʪʠ ʜʣʷ ʝʢʩʧʣʘʥʪʽʚ (96 % ʝʪʘʥʦʣ, ʧʝʨʦʢʩʠʜ 

ʚʦʜʥʶ). ʇʽʜʽʙʨʘʥʦ ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʢʘʣʫʩʦʛʝʥʝʟʫ, ʘ ʩʘʤʝ ʤʦʜʠʬʽʢʦʚʘʥʝ 

ʘʛʘʨʠʟʦʚʘʥʝ ʞʠʚʠʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ ʄʫʨʘʩʠʛʝ-ʉʢʫʛʘ ʟ ʬʽʪʦʛʦʨʤʦʥʘʤʠ ʅʆʂ (0,5 

ʤʛ/ʣ), ɯʆʂ  (3,0 ʤʛ/ʣ), ʢʽʥʝʪʠʥ (0,5 ʤʛ/ʣ); ʦʩʚʽʪʣʝʥʥʷ 2000 ʣʢ ʧʨʠ 16 ʛʦʜʠʥʥʦʤʫ 

ʬʦʪʦʧʝʨʽʦʜʽ; ʪʝʤʧʝʨʘʪʫʨʘ  25ϊʉ. ɺʠʟʥʘʯʝʥʦ ʦʧʪʠʤʘʣʴʥʠʡ ʯʘʩ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ï 

5 ʪʠʞʥʽʚ. ʇʨʠ ʮʴʦʤʫ ʧʦʢʘʟʘʥʘ ʯʽʪʢʘ ʟʘʣʝʞʥʽʩʪʴ ʽʥʜʫʢʮʽʾ ʢʘʣʫʩʦʛʝʥʝʟʫ ʚʽʜ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʬʽʪʦʛʦʨʤʦʥʽʚ ʪʘ ʪʠʧʫ ʝʢʩʧʣʘʥʪʫ. ɺʠʩʦʢʘ ʟʜʘʪʥʽʩʪʴ ʜʦ 

ʢʘʣʫʩʦʫʪʚʦʨʝʥʥʷ ʧʨʠ ʢʫʣʴʪʠʚʫʚʘʥʥʽ ʣʠʩʪʢʦʚʠʭ ʝʢʩʧʣʘʥʪʽʚ Gladiolus imbricatus 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʷʢʽʩʥʦʛʦ ʪʘ ʢʽʣʴʢʽʩʥʦʛʦ ʩʢʣʘʜʫ ʬʽʪʦʛʦʨʤʦʥʽʚ. 

ʂʘʣʫʩʥʘ ʢʫʣʴʪʫʨʘ Gladiolus imbricatus ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʷʢʽʩʥʦʛʦ ʪʘ 

ʢʽʣʴʢʽʩʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʷʚʥʦʩʪʽ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʘ ʩʘʤʝ 

ʬʣʘʚʦʥʦʾʜʽʚ ʪʘ ʛʣʽʢʦʟʠʜʽʚ. 
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ʆʊʈʀʄɸʅʅʗ ɻʃʖʂɸʅɯɺ ɿ ɺʀʑʀʍ ɹɸɿʀɼɯɸʃʔʅʀʍ ɻʈʀɹɯɺ 

ʉʢʦʨʦʙʦʛʘʪʴʢʦ ɸ.ʄ., ʃʽʥʦʚʠʮʴʢʘ ɺ.ʄ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè, 

ʌʘʢʫʣʴʪʝʪ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʽ ʙʽʦʪʝʭʥʽʢʠ 

skorobogatko.antonina@yandex.ru 
ʅʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʬʘʢʪʦʨʽʚ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟʫʤʦʚʣʶʻ ʟʨʦʩʪʘʥʥʷ ʧʦʪʨʝʙʠ ʚ ʙʽʣʴʰ ʷʢʽʩʥʠʭ, 

ʝʬʝʢʪʠʚʥʠʭ ʪʘ ʝʢʦʥʦʤʽʯʥʠʭ ʤʝʜʠʯʥʠʭ ʧʨʝʧʘʨʘʪʘʭ, ʚ ʪʦʤʫ ʯʠʩʣʽ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ɼʣʷ ʣʽʢʫʚʘʥʥʷ ʪʘ ʧʨʦʬʽʣʘʢʪʠʢʠ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʭʚʦʨʦʙ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʽ ʚʠʱʽ ʙʘʟʠʜʽʘʣʴʥʽ ʜʝʨʝʚʦʨʫʡʥʫʶʯʽ ʛʨʠʙʠ, ʷʢʽ ʟʜʘʚʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʣʶʜʩʪʚʦʤ ʥʝ ʣʠʰʝ ʷʢ ʧʨʦʜʫʢʪ ʭʘʨʯʫʚʘʥʥʷ, ʘ ʡ ʚ ʤʝʜʠʯʥʠʭ 

ʮʽʣʷʭ. ʎʝ ʦʙʫʤʦʚʣʝʥʦ ʥʘʷʚʥʽʩʪʶ ʚ ʥʠʭ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʟ 

ʽʤʫʥʦʤʦʜʫʣʶʶʯʠʤʠ, ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʤʠ, ʧʨʦʪʠʧʫʭʣʠʥʥʠʤʠ ʪʘ 

ʨʘʜʽʦʧʨʦʪʝʢʪʦʨʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ʆʜʥʠʤʠ ʟ ʪʘʢʠʭ ʨʝʯʦʚʠʥ ʻ ʧʦʣʽʩʘʭʘʨʠʜʠ 

ʛʣʶʢʘʥʠ. ʉʘʤʝ ʪʦʤʫ ʨʦʟʚʠʥʝʥʥʷ ʛʘʣʫʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʱʠʭ ʙʘʟʠʜʽʘʣʴʥʠʭ 

ʛʨʠʙʽʚ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʡ ʟ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʛʣʶʢʘʥʽʚ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʘʢʪʫʘʣʴʥʠʤ, 

ʦʩʢʽʣʴʢʠ ʜʘʩʪʴ ʟʤʦʛʫ ʤʝʜʠʯʥʽʡ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʚ ʙʽʣʴʰ ʧʦʚʥʽʡ ʤʽʨʽ ʨʝʘʣʽʟʫʚʘʪʠ 

ʩʚʽʡ ʧʦʪʝʥʮʽʘʣ. ʉʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʦʪʨʠʤʘʥʥʷ ʛʣʶʢʘʥʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʠʱʠʭ ʙʘʟʠʜʽʘʣʴʥʠʭ ʛʨʠʙʽʚ ʤʘʻ ʪʘʢʦʞ ʧʝʨʝʚʘʛʠ, ʧʦʚôʷʟʘʥʽ ʟ ʤʦʞʣʠʚʽʩʪʶ ʾʭ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝ ʣʠʰʝ ʷʢ ʧʨʦʜʫʢʪʫ ʣʽʢʫʚʘʣʴʥʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʘ 

ʡ ʧʨʦʤʠʩʣʦʚʦʛʦ, ʥʘʧʨʠʢʣʘʜ, ʷʢ ʢʦʤʧʦʥʝʥʪʫ ʢʦʩʤʝʪʠʯʥʠʭ ʟʘʩʦʙʽʚ ʪʦʱʦ.  

ʆʜʥʠʤ ʟ ʚʽʜʦʤʠʭ, ʧʨʘʢʪʠʯʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʛʣʶʢʘʥʽʚ ʻ ʰʠʟʦʬʽʣʘʥ, 

ʷʢʠʡ ʩʠʥʪʝʟʫʻʪʴʩʷ ʚʠʱʠʤ ʙʘʟʠʜʽʦʤʽʮʝʪʦʤ Schizophyllum commune Fr. ʇʨʝʧʘʨʘʪʠ 

ʥʘ ʦʩʥʦʚʽ ʰʠʟʦʬʽʣʘʥʫ ʤʘʶʪʴ ʽʤʫʥʦʤʦʜʫʣʶʶʯʽ, ʛʝʧʘʪʦʧʨʦʪʝʢʪʦʨʥʽ ʪʘ 

ʧʨʦʪʠʧʫʭʣʠʥʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. ʊʦʤʫ ʤʝʪʦʶ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʦʪʨʠʤʘʥʥʷ 

ʰʠʟʦʬʽʣʘʥʫ ʛʣʠʙʠʥʥʠʤ ʢʫʣʴʪʠʚʫʚʘʥʥʷʤ ʪʘ ʡʦʛʦ ʚʠʜʽʣʝʥʥʷ. ɺ ʨʦʙʦʪʽ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʩʪʘʥʜʘʨʪʥʽ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʽ, ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʽ ʙʽʦʭʽʤʽʯʥʽ 

ʤʝʪʦʜʠ. ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʴ ʙʫʚ ʰʪʘʤ 1762 Schizophyllum commune. 

ʂʫʣʴʪʠʚʫʚʘʥʥʷ ʟʜʽʡʩʥʶʚʘʣʠ ʥʘ ʩʠʥʪʝʪʠʯʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ (ɹʫʭʘʣʦ ɸ.ʉ., 1988) ʟ 

ʜʦʜʘʚʘʥʥʷʤ 1% ʢʫʢʫʨʫʜʟʷʥʦʛʦ ʝʢʩʪʨʘʢʪʫ ʪʘ 40 ʛ/ʣ ʛʣʶʢʦʟʠ. ʐʠʟʦʬʽʣʘʥ 

ʚʠʜʽʣʷʣʠ ʦʩʘʜʞʝʥʥʷʤ 96% ʝʪʘʥʦʣʦʤ (1:1) ʧʨʠ +4Áʉ ʟ ʥʘʩʪʫʧʥʠʤ 

ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷʤ ʧʨʠ 6000 ʦʙ/ʭʚ ʽ ʚʠʩʫʰʫʚʘʥʷʤ ʧʨʠ +60Áʉ. ʂʦʥʮʝʥʪʨʘʮʽʶ 

ʝʢʟʦʧʦʣʽʩʘʭʘʨʠʜʫ ʚʠʟʥʘʯʘʣʠ ʬʝʥʦʣʩʽʨʯʘʥʠʤ ʤʝʪʦʜʦʤ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʟ 1 ʣ 

ʢʫʣʴʪʫʨʘʣʴʥʦʾ ʨʽʜʠʥʠ ʙʫʣʦ ʦʪʨʠʤʘʥʦ 6,1 ʛ ʰʠʟʦʬʽʣʘʥʫ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʪʨʠʤʘʥʥʷ ʛʣʶʢʘʥʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʱʠʭ ʙʘʟʠʜʽʘʣʴʥʠʭ 

ʛʨʠʙʽʚ ʚ ʫʤʦʚʘʭ ʛʣʠʙʠʥʥʦʛʦ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʻ ʜʦʩʠʪʴ ʝʬʝʢʪʠʚʥʠʤ. ʇʦʜʘʣʴʰʝ 

ʜʦʩʣʽʜʞʝʥʥʷ ʫʤʦʚ ʙʽʦʩʠʥʪʝʟʫ, ʚʠʚʯʝʥʥʷ ʢʫʣʴʪʫʨʘʣʴʥʠʭ ʪʘ ʙʽʦʭʽʤʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʙʘʟʠʜʽʦʤʽʮʝʪʽʚ, ʘ ʪʘʢʦʞ ʦʧʪʠʤʽʟʘʮʽʷ ʩʢʣʘʜʫ ʧʦʞʠʚʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʣʴʰ ʝʢʦʥʦʤʽʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʱʦ ʻ 

ʧʦʙʽʯʥʠʤʠ ʧʨʦʜʫʢʪʘʤʠ ʚʠʨʦʙʥʠʮʪʚʘ ʽʥʰʠʭ ʛʘʣʫʟʝʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʜʦʧʦʤʦʞʫʪʴ 

ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʽʩʪʴ ʦʪʨʠʤʘʥʥʷ ʛʣʶʢʘʥʽʚ. 
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ɸʅɸʃɯɿ ʇʐɽʅʀʏʅʆɻʆ ɹʆʈʆʐʅɸ ʅɸ ʅɸʗɺʅɯʉʊʔ ʇʐɽʅʀʏʅʆ-

ɾʀʊʅɯʍ ʊʈɸʅʉʃʆʂɸʎɯʁ 1AL.1RS ʊɸ 1BL.1RS 

ʉʢʨʠʥʠʢ ʄ.ʄ.
1
, ʉʪʝʧʘʥʝʥʢʦ ɸ.ɯ.

2
, ɹʘʥʥʠʢʦʚʘ ʄ.ʆ.

1,2
, ʄʦʨʛʫʥ ɹ.ɺ.

2 

1
ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

e-mail: molgen@icbge.org.ua
 

2
ɯʥʩʪʠʪʫʪ ʢʣʽʪʠʥʥʦʾ ʙʽʦʣʦʛʽʾ ʪʘ ʛʝʥʝʪʠʯʥʦʾ ʽʥʞʝʥʝʨʽʾ ʅɸʅ ʋʢʨʘʾʥʠ  

 

ʇʰʝʥʠʯʥʝ ʙʦʨʦʰʥʦ ʻ ʦʩʥʦʚʥʦʶ ʩʠʨʦʚʠʥʦʶ, ʟ ʷʢʦʛʦ ʚʠʧʽʢʘʻʪʴʩʷ ʭʣʽʙ ʪʘ 

ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʟʜʦʙʥʽ ʚʠʨʦʙʠ. ɺʽʜʧʦʚʽʜʥʦ, ʧʰʝʥʠʮʷ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʚʠʨʦʙʥʠʮʪʚʘ ʪʘʢʦʛʦ ʙʦʨʦʰʥʘ, ʤʘʻ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠʩʷ ʚʠʩʦʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ʭʣʽʙʦʧʝʢʘʨʩʴʢʦʾ ʷʢʦʩʪʽ. ʅʘ ʩʴʦʛʦʜʥʽ ʜʦʚʝʜʝʥʦ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʙʽʣʢʽʚ 

ʩʝʢʘʣʽʥʽʚ, ʛʝʥʠ ʷʢʠʭ ʣʦʢʘʣʽʟʦʚʘʥʽ ʥʘ ʢʦʨʦʪʢʦʤʫ ʧʣʝʯʽ ʧʝʨʰʦʾ ʭʨʦʤʦʩʦʤʠ ʞʠʪʘ 

(1RS). ɿʦʢʨʝʤʘ ʮʽ ʛʝʥʠ ʤʽʩʪʷʪʴʩʷ ʫ ʧʰʝʥʠʯʥʦ-ʞʠʪʥʽʭ ʪʨʘʥʩʣʦʢʘʮʽʷʭ 1AL.1RS ʪʘ 

1BL.1RS (ʈʠʙʘʣʢʘ, 2011). ʇʦʢʘʟʘʥʦ, ʱʦ ʨʷʜ ʨʘʡʦʥʦʚʘʥʠʭ ʧʦʰʠʨʝʥʠʭ ʩʦʨʪʽʚ 

ʤôʷʢʦʾ ʧʰʝʥʠʮʽ ʚʽʪʯʠʟʥʷʥʦʾ ʩʝʣʝʢʮʽʾ ʥʝʩʫʪʴ ʜʘʥʽ ʪʨʘʥʩʣʦʢʘʮʽʾ (ʉʪʝʧʘʥʝʥʢʦ ʪʘ 

ʽʥʰ., 2014) ʽ ʚʽʜʧʦʚʽʜʥʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʦʾ ʧʰʝʥʠʮʽ ʤʦʞʫʪʴ ʟʥʠʞʫʚʘʪʠ 

ʭʣʽʙʦʧʝʢʘʨʩʴʢʫ ʷʢʽʩʪʴ ʙʦʨʦʰʥʘ. 

ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʙʫʚ ʩʢʨʠʥʽʥʛ ʟʨʘʟʢʽʚ ʙʦʨʦʰʥʘ, ʟʽʙʨʘʥʦʛʦ ʚ 2014 ʨʦʮʽ 

ʫ ʪʦʨʛʽʚʝʣʴʥʽʡ ʤʝʨʝʞʽ ʤ. ʂʠʻʚʘ, ʥʘ ʥʘʷʚʥʽʩʪʴ ʧʰʝʥʠʯʥʦ-ʞʠʪʥʽʭ ʜʘʥʠʭ 

ʪʨʘʥʩʣʦʢʘʮʽʡ. ɺʠʜʽʣʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ɼʅʂ ʟʜʽʡʩʥʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʉʊɸɺ 

ʤʝʪʦʜʫ (Stewart et al., 1993) ʟ ʤʦʜʠʬʽʢʘʮʽʷʤʠ. ɺʠʷʚʣʝʥʥʷ ʥʘʷʚʥʦʩʪʽ ʪʘ 

ʚʠʟʥʘʯʝʥʥʷ ʪʠʧʫ ʪʨʘʥʩʣʦʢʘʮʽʡ ʟʜʽʡʩʥʶʚʘʣʠ ʤʝʪʦʜʦʤ ʜʫʧʣʝʢʩʥʦʾ ʧʦʣʽʤʝʨʘʟʥʦʾ 

ʣʘʥʮʶʛʦʚʦʾ ʨʝʘʢʮʽʾ (ʇʃʈ) ʤʽʢʨʦʩʘʪʝʣʽʪʥʦʛʦ ʣʦʢʫʩʫ SCM9 ʟʛʽʜʥʦ (ʉʪʝʧʘʥʝʥʢʦ ʪʘ 

ʽʥʰ., 2014). 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʞʠʪʥʽʡ ʽʥʪʨʦʛʨʝʩʠʚʥʠʡ ʤʘʪʝʨʽʘʣ ʙʫʚ 

ʚʠʷʚʣʝʥʠʡ ʫ 23 ʟʨʘʟʢʘʭ ʙʦʨʦʰʥʘ ʟ 24-ʭ. ʋ 5 ʟʨʘʟʢʘʭ (20,8 %) ʚʠʷʚʣʝʥʦ ʥʘʷʚʥʽʩʪʴ 

ʩʫʪʦ 1AL.1RS ʪʨʘʥʩʣʦʢʘʮʽʾ, ʟ ʥʠʭ ʫ 2-ʭ ʟʨʘʟʢʘʭ ʪʨʘʥʩʣʦʢʘʮʽʷ ʚʠʟʥʘʯʝʥʘ ʚ 

ʥʝʟʥʘʯʥʠʭ ʢʽʣʴʢʦʩʪʷʭ. ʋ 5 ʟʨʘʟʢʘʭ (20,8 %) ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ 1ɺL.1RS 

ʪʨʘʥʩʣʦʢʘʮʽʶ, ʧʨʠ ʯʦʤʫ ʫ 4-ʭ ʟʨʘʟʢʘʭ ï ʫ ʚʠʛʣʷʜʽ ʜʦʤʽʰʦʢ. ɺ ʽʥʰʠʭ ʟʨʘʟʢʘʭ 

(58,3 %) ʙʫʣʠ ʽʜʝʥʪʠʬʽʢʦʚʘʥʽ ʦʙʠʜʚʘ ʪʠʧʠ ʪʨʘʥʩʣʦʢʘʮʽʡ, ʷʢʽ ʚʠʟʥʘʯʘʣʠʩʷ ʷʢ ʫ 

ʟʥʘʯʥʠʭ ʢʽʣʴʢʦʩʪʷʭ, ʪʘʢ ʽ ʫ ʚʠʛʣʷʜʽ ʜʦʤʽʰʦʢ ʘʙʦ ʦʙʦʭ ʪʠʧʽʚ, ʘʙʦ ʦʜʥʦʛʦ ʪʠʧʫ 

ʪʨʘʥʩʣʦʢʘʮʽʾ. ɹʦʨʦʰʥʦ ʪʦʨʛʦʚʦʾ ʤʘʨʢʠ çʄʘʢʬʘè ʥʝ ʤʽʩʪʠʣʦ ʤʘʪʝʨʽʘʣʫ ʟ 

ʪʨʘʥʩʣʦʢʘʮʽʷʤʠ, ʱʦ ʢʦʨʝʣʶʻ ʟ ʟʘʷʚʣʝʥʠʤʠ ʜʘʥʠʤʠ ʚʠʨʦʙʥʠʢʘ, ʧʨʦ ʪʝ, ʱʦ ʜʘʥʝ 

ʙʦʨʦʰʥʦ ʚʠʛʦʪʦʚʣʝʥʦ ʟ ʧʰʝʥʠʮʽ ʪʚʝʨʜʠʭ ʩʦʨʪʽʚ. 

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʜʫʞʝ ʰʠʨʦʢʝ ʩʫʯʘʩʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʦʨʪʽʚ ʟ 

ʪʨʘʥʩʣʦʢʘʮʽʷʤʠ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʙʦʨʦʰʥʘ ʪʘ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʟ ʥʴʦʛʦ. ʈʘʟʦʤ 

ʟ ʪʠʤ ʥʘʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʚʽʜʯʘʪʴ ʧʨʦ ʛʝʪʝʨʦʛʝʥʥʽʩʪʴ ʚʠʭʽʜʥʦʛʦ ʟʝʨʥʦʚʦʛʦ 

ʤʘʪʝʨʽʘʣʫ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʙʦʨʦʰʥʘ. ɺʨʘʭʦʚʫʶʯʠ, ʱʦ 

ʪʨʘʥʩʣʦʢʘʮʽʾ ʤʘʶʪʴ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʷʢʽʩʪʴ ʙʦʨʦʰʥʘ, ʤʦʞʥʘ ʧʨʦʛʥʦʟʫʚʘʪʠ 

ʟʥʠʞʝʥʽ ʧʦʢʘʟʥʠʢʠ ʦʢʨʝʤʠʭ ʤʘʨʦʢ ʙʦʨʦʰʥʘ ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʟʜʦʙʠ. 

ʇʨʦʚʝʜʝʥʥʷ ʧʦʜʽʙʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʦʣʝʢʫʣʷʨʥʠʭ ʤʘʨʢʝʨʽʚ ʙʫʣʦ 

ʙ ʜʫʞʝ ʙʘʞʘʥʠʤ ʽ ʨʝʢʦʤʝʥʜʦʚʘʥʠʤ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʽ ʚʠʩʦʢʦʷʢʽʩʥʦʾ ʭʘʨʯʦʚʦʾ 

ʧʨʦʜʫʢʮʽʾ ʟ ʧʰʝʥʠʮʽ. 
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l_sukhodub@yahoo.com 
ʉʴʦʛʦʜʥʽ ʧʨʦʙʣʝʤʘ ʟʘʤʽʱʝʥʥʷ ʜʝʬʝʢʪʽʚ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʩʪʦʾʪʴ ʷʢ ʥʽʢʦʣʠ 

ʛʦʩʪʨʦ. ʉʫʪʦ ʪʝʦʨʝʪʠʯʥʦ ʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʥʦʨʩʴʢʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʘʣʝ 

ʮʝ ʧʝʨʝʜʙʘʯʘʻ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ, ʜʦ ʨʦʟʚôʷʟʘʥʥʷ ʷʢʠʭ ʤʝʜʠʮʠʥʘ ʱʝ ʥʝ ʛʦʪʦʚʘ 

(ʚʽʜʪʦʨʛʥʝʥʥʷ, ʽʤʫʥʥʽ ʨʝʘʢʮʽʾ ʪʦʱʦ). ʊʦʤʫ ʦʜʥʠʤ ʽʟ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʰʣʷʭʽʚ ʻ 

ʦʪʨʠʤʘʥʥʷ ʩʠʥʪʝʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟ ʚʠʩʦʢʦʶ ʙʽʦʩʫʤʽʩʥʽʩʪʶ. ɼʦ ʪʘʢʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʥʘʣʝʞʘʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʙʽʦʧʦʣʽʤʝʨʥʽ ʥʘʥʦʢʦʤʧʦʟʠʪʠ.  

ʄʝʪʦʁ ʨʦʙʦʪʠ ʙʫʚ ʩʠʥʪʝʟ ͜ ʜʦʩʣʽʜʞʝʥʥʷ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʪʘ 

ʩʪʨʫʢʪʫʨʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʦʚʽʪʥʽʭ ʥʘʥʦʢʦʤʧʦʟʠʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʦʩʥʦʚʽ 

ʘʣʴʛʽʥʘʪʫ, ʭʽʪʦʟʘʥʫ ʪʘ ʜʨʽʙʥʦʜʠʩʧʝʨʩʥʦʛʦ ʛʽʜʨʦʢʩʠʘʧʘʪʠʪʫ. 
ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɼʣʷ ʩʠʥʪʝʟʫ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʪʥʽ ʢʦʤʝʨʮʽʡʥʽ 

ʤʘʪʝʨʽʘʣʠ: ʛʽʜʨʦʢʩʠʘʧʘʪʠʪ (ɻɸ);  ʭʽʪʦʟʘʥ ʄ.ʄ. 39 ʢɼʘ, ʩʪʫʧʽʥʴ ʜʝʘʮʝʪʠʣʶʚʘʥʥʷ 

85%; ʥʘʪʨʽʶ ʘʣʴʛʽʥʘʪ ʭʘʨʯʦʚʠʡ; ʧʦʣʽʚʽʥʽʣʦʚʠʡ ʩʧʠʨʪ; ʥʘʪʨʽʻʚʘ ʩʽʣʴ 

ʢʘʨʙʦʢʩʠʤʝʪʠʣʮʝʣʶʣʦʟʠ ʭʘʨʯʦʚʘ; ʦʢʩʠʜ ʮʠʨʢʦʥʽʶ. 

ʅʘʥʦʜʠʩʧʝʨʩʥʠʡ ɻɸ (ʭʽʤʽʯʥʘ ʬʦʨʤʫʣʘ ï ʉʘ10(ʈʆ4)6(ʆʅ)2) ʩʠʥʪʝʟʦʚʘʥʠʡ 

ʰʣʷʭʦʤ ʦʩʘʜʞʝʥʥʷ ʟ ʩʫʤʽʰʽ ʚʦʜʥʠʭ ʨʦʟʯʠʥʽʚ ʩʦʣʝʡ ʥʽʪʨʘʪʥʦʾ ʽ ʬʦʩʬʦʨʥʦʾ 

ʢʠʩʣʦʪ [1]. ɺʟʘʻʤʦʜʽʷ ʤʽʞ ʨʝʘʛʝʥʪʘʤʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʝʘʢʮʽʻʶ: 

10Ca(NO3)2  + 6(NH4)2HPO4 + 8NH4OH = Ca10(PO4)6(Oʅ)2 + 20NH4NO3 +6H2O 

ʇʨʠʛʦʪʫʚʘʥʥʷ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʨʦʚʦʜʠʣʠ ʰʣʷʭʦʤ ʟʤʽʰʫʚʘʥʥʷʤ 

ʦʪʨʠʤʘʥʦʛʦ, ʚʠʩʫʰʝʥʦʛʦ ʧʨʠ 37
ʦ
ʉ ʪʘ ʧʦʜʨʽʙʥʝʥʦʛʦ ɻɸ ʟ ʧʦʣʽʤʝʨʦʤ ʫ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ  1:1 ʟʘ ʤʘʩʦʶ. ʆʪʨʠʤʘʥʫ ʤʘʩʫ ʢʦʤʧʘʢʪʫʚʘʣʠ ʚ ʧʣʘʩʪʤʘʩʦʚʽ 

ʮʠʣʽʥʜʨʠ ʜʦʚʞʠʥʦʶ ~ 11 ʤʤ ʽ ʜʽʘʤʝʪʨʦʤ 4,5 ʤʤ ʪʘ ʚʠʩʫʰʫʚʘʣʠ ʧʨʠ ʢʽʤʥʘʪʥʽʡ 

ʪʝʤʧʝʨʘʪʫʨʽ ʧʨʦʪʷʛʦʤ ʜʦʙʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ.  ʌʘʟʦʚʠʡ ʩʢʣʘʜ ʦʪʨʠʤʘʥʠʭ ʢʦʤʧʦʟʠʪʽʚ 

ʚʠʟʥʘʯʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʨʝʥʪʛʝʥʽʚʩʴʢʦʾ ʜʠʬʨʘʢʮʽʾ. ʈʝʟʫʣʴʪʘʪʠ 

ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʽʟʫ ʧʦʢʘʟʘʣʠ, ʱʦ ʦʩʥʦʚʥʦʶ ʬʘʟʦʶ ʻ 

ʜʨʽʙʥʦʜʠʩʧʝʨʩʥʠʡ ɻɸ. ɹʽʦʘʢʪʠʚʥʽʩʪʴ ʘʧʘʪʠʪʧʦʣʽʤʝʨʽʚ ʚʠʟʥʘʯʘʣʠ ʟʘ ʘʥʘʣʽʟʦʤ 

ʟʤʽʥʠ ʟʥʘʯʝʥʥʷ ʨʅ ʨʦʟʯʠʥʫ SBF. ɿʤʽʥʘ ʨʅ ʫ ʰʠʨʦʢʠʭ ʤʝʞʘʭ ʧʽʜʪʚʝʨʜʠʣʘ  

ʙʽʦʩʫʤʽʩʥʽʩʪʴ ʩʠʥʪʝʟʦʚʘʥʠʭ ʢʘʣʴʮʽʡ-ʬʦʩʬʘʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ɺ ʨʝʟʫʣʴʪʘʪʽ 

ʦʙʯʠʩʣʝʥʴ ʧʦʢʘʟʘʣʠ, ʱʦ ʥʘʡʚʠʱʫ ʤʝʞʫ ʤʽʮʥʦʩʪʽ ʤʘʶʪʴ ʟʨʘʟʢʠ ʍʽʪʦʟʘʥ +ɻɸ, 

ʂʄʎ+ɻɸ, ʍʽʪʦʟʘʥ+ɻɸ+5% ZrO2 ʪʘ ʂʄʎ+ɻɸ+5% ZrO2. ʇʦʨʽʚʥʷʥʥʷ ʤʝʭʘʥʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʽ ʥʘ ʩʪʠʩʢ ʜʦʚʝʣʠ, ʱʦ ʤʘʢʩʠʤʘʣʴʥʠʡ ʤʦʜʫʣʴ 

ʧʨʫʞʥʦʩʪʽ ʤʘʶʪʴ ʟʨʘʟʢʠ ɸʣʴʛʽʥʘʪ+ɻɸ, ʍʽʪʦʟʘʥ 3%+ ɻɸ ʪʘ ʍʽʪʦʟʘʥ+ɻɸ+5% 

ZrO2  

ɺʠʩʥʦʚʢʠ. ɯʩʥʫʶʯʽ ʤʝʪʦʜʠ ʩʠʥʪʝʟʫ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʘʧʘʪʠʪʧʦʣʽʤʝʨʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʚʧʝʚʥʝʥʦ ʜʦʚʦʜʷʪʴ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʤʝʜʠʯʥʽʡ 

ʧʨʘʢʪʠʮʽ, ʚ ʪʦʤʫ ʯʠʩʣʽ, ʜʣʷ ʚʠʧʨʘʚʣʝʥʥʷ ʜʝʬʝʢʪʽʚ ʢʽʩʪʢʠ. 

1. ʂʘʥʘʟʘʚʘ ʊ. ʅʝʦʨʛʘʥʠʯʝʩʢʠʝ ʬʦʩʬʘʪʥʳʝ ʤʘʪʝʨʠʘʣʳ / ʊ. ʂʘʥʘʟʘʚʘ [ʧʝʨ. ʩ ʘʥʛʣ. ʧʦʜ ʨʝʜ. 

ʘʢʘʜ. ɸ.ʇ. ʐʧʘʢʘ ʠ ɺ.ʃ. ʂʘʨʙʦʚʩʢʦʛʦ]. ï ʂ.: ʅʘʫʢʦʚʘ ʜʫʤʢʘ, 1998. ï 297 ʩ. 
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ʌʘʨʤʘʮʝʚʪʠʯʥʠʡ ʨʠʥʦʢ ʋʢʨʘʾʥʠ ʥʘʣʽʯʫʻ ʙʣʠʟʴʢʦ 150 ʥʘʡʤʝʥʫʚʘʥʴ 

ʧʨʝʧʘʨʘʪʽʚ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʛʨʠʙʢʦʚʠʭ ʽʥʬʝʢʮʽʡ. ʅʘʞʘʣʴ ʙʽʣʴʰʽʩʪʴ 

ʧʨʦʪʠʛʨʠʙʢʦʚʠʭ ʧʨʝʧʘʨʘʪʽʚ ʤʘʶʪʴ ʧʦʙʽʯʥʫ ʜʽʶ ʪʘ ʜʝʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʟʥʘʯʥʦʶ ʪʦʢʩʠʯʥʽʩʪʶ. ɺ ʟʚôʷʟʢʫ ʟ ʮʠʤ, ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʟʘʣʠʰʘʻʪʴʩʷ ʨʦʟʨʦʙʢʘ 

ʥʦʚʠʭ ʝʬʝʢʪʠʚʥʠʭ ʥʝʪʦʢʩʠʯʥʠʭ ʧʨʠʨʦʜʥʠʭ ʘʥʪʠʤʽʢʦʪʠʢʽʚ. ʊʘʢʠʤ ʧʨʝʧʘʨʘʪʦʤ 

ʤʦʞʝ ʩʪʘʪʠ ɽʩʫʣʘʥ ï S-ʝʪʠʣʦʚʠʡ ʝʩʪʝʨ ʧʘʨʘʘʤʽʥʦʙʝʥʟʦʣʪʽʦʩʫʣʴʬʘʥʽʣʦʚʦʾ 

ʢʠʩʣʦʪʠ, ʱʦ ʻ ʩʪʨʫʢʪʫʨʥʠʤʠ ʘʥʘʣʦʛʘʤʠ ʧʨʠʨʦʜʥʦʛʦ ʬʽʪʦʥʮʠʜʫ ʯʘʩʥʠʢʫ, 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʟʘʩʽʙ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʝʧʽʜʝʨʤʦʬʽʪʽʾ ʩʪʦʧ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ɽʩʫʣʘʥ ʻ ʧʨʝʧʘʨʘʪʦʤ ʰʠʨʦʢʦʛʦ 

ʩʧʝʢʪʨʫ ʜʽʾ, ʘʢʪʠʚʥʠʤ ʥʝ ʣʠʰʝ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʤʽʢʨʦʤʽʮʝʪʽʚ ʪʘ ʜʨʽʜʞʝʚʠʭ 

ʢʫʣʴʪʫʨ, ʘʣʝ ʽ ʜʦ ʛʨʘʤʧʦʟʠʪʠʚʥʠʭ ʪʘ ʛʨʘʤʥʝʛʘʪʠʚʥʠʭ ʙʘʢʪʝʨʽʡ. ɽʩʫʣʘʥ ʫ 

ʩʫʙʬʫʥʛʽʮʠʜʥʽʡ ʢʦʥʮʝʥʪʨʘʮʽʾ (125 ʤʢʛ/ʤʣ) ʧʨʠʛʥʽʯʫʻ ʩʠʥʪʝʟ ʥʫʢʣʝʾʥʦʚʠʭ ʢʠʩʣʦʪ 

ʫ ʢʣʽʪʠʥʘʭ Candida tropicalis: ʟʘʣʠʰʢʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ɼʅʂ ʫ ʢʣʽʪʠʥʘʭ 

ʩʪʘʥʦʚʠʣʘ 27,52% ʪʘ ʈʅʂ - 39,13% ʚʽʜ ʢʦʥʪʨʦʣʶ. ɽʩʫʣʘʥ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʚʠʨʘʞʝʥʠʤ ʧʨʠʛʥʽʯʝʥʥʷʤ ʝʢʟʦʛʝʥʥʦʛʦ ʜʠʭʘʥʥʷ ʢʣʽʪʠʥ C. tropicalis  ʜʦ 81,8%. 

ʌʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʤʝʤʙʨʘʥ C. tropicalis ʦʮʽʥʶʚʘʣʠ ʟʘ ʚʠʭʦʜʦʤ ʟ 

ʢʣʽʪʠʥ ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʩʧʦʣʫʢ ʥʫʢʣʝʦʪʠʜʥʦʾ ʧʨʠʨʦʜʠ ʧʨʠ ʜʽʾ  ʥʘ ʥʠʭ 

ʨʽʟʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ɽʩʫʣʘʥʫ. ʈʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʽʚ ʚʠʭʦʜʫ ʟ ʢʣʽʪʠʥ C. tropicalis 

ʩʧʦʣʫʢ ʟ ʤʘʢʩʠʤʫʤʦʤ ʘʜʩʦʨʙʮʽʾ ʧʨʠ 260 ʥʤ ʧʦʢʘʟʘʚ, ʱʦ ʮʝʡ ʧʨʦʮʝʩ ʧʦʯʠʥʘʻʪʴʩʷ 

ʦʜʨʘʟʫ ʧʽʩʣʷ ʚʥʝʩʝʥʥʷ ɽʩʫʣʘʥʫ ʚ ʩʝʨʝʜʦʚʠʱʝ ʽʥʢʫʙʘʮʽʾ. ɿʤʽʥʘ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ɽʩʫʣʘʥʫ ʚʽʜ 0 ʜʦ 62,5ʤʢʛ/ʤʣ ʧʽʜʚʠʱʫʻʚʘʣʘ ʚʠʭʽʜ ʧʫʨʠʥʽʚ ʪʘ ʧʽʨʠʤʽʜʠʥʽʚ ʟ 

ʢʣʽʪʠʥʠ ʚ 4,8 ʨʘʟʠ. ɺ ʜʽʘʧʘʟʦʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ 62,5 ï 125 ʤʢʛ/ʤʣ ʧʨʝʧʘʨʘʪ ʚʠʟʠʚʘʚ 

ʧʦʚʥʫ ʚʪʨʘʪʫ ʧʫʣʘ ʮʠʭ ʩʧʦʣʫʢ. ʆʪʞʝ, ɽʩʫʣʘʥ ʚʦʣʦʜʽʻ ʤʝʤʙʨʘʥʦʪʨʦʧʥʠʤ 

ʝʬʝʢʪʦʤ ʧʨʠ ʬʫʥʛʽʩʪʘʪʠʯʥʠʭ ʪʘ ʩʫʙʬʫʥʛʽʮʠʜʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ. ʍʘʨʘʢʪʝʨʥʘ 

ʬʦʨʤʘ ʢʨʠʚʦʾ çʝʬʝʢʪ-ʜʦʟʘè ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʠʩʦʢʫ ʩʪʫʧʽʥʴ ʢʦʦʧʝʨʘʪʠʚʥʦʩʪʽ 

ʩʪʨʫʢʪʫʨʥʠʭ ʧʝʨʝʭʦʜʽʚ ʤʝʤʙʨʘʥ ʢʣʽʪʠʥ C. tropicalis ʚ ʧʨʠʩʫʪʥʦʩʪʽ ɽʩʫʣʘʥʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʩʢʣʘʜʫ ʟʘʛʘʣʴʥʠʭ ʣʽʧʽʜʽʚ ʢʣʽʪʠʥ C. tropicalis ʧʽʜ 

ʚʧʣʠʚʦʤ ɽʩʫʣʘʥʫ ʧʦʢʘʟʘʣʠ, ʱʦ ʫ ʩʢʣʘʜʽ ʤʝʤʙʨʘʥʥʠʭ ʣʽʧʽʜʽʚ ʢʣʽʪʠʥ ʥʝ ʚʠʷʚʣʝʥʦ 

ʷʢʽʩʥʠʭ ʟʤʽʥ, ʘʣʝ ʚ ʢʽʣʴʢʽʩʥʦʤʫ ʚʤʽʩʪʽ ʬʨʘʢʮʽʡ ʚʠʷʚʣʝʥʽ ʩʫʪʪʻʚʽ ʚʽʜʤʽʥʥʦʩʪʽ. 

ɿʥʘʯʥʦ ʧʽʜʚʠʱʫʻʪʴʩʷ ʢʦʥʮʝʥʪʨʘʮʽʷ ʩʢʚʘʣʝʥʫ (269,9%) ʪʘ ʜʠʛʣʽʮʝʨʠʜʽʚ (242,6%), 

ʥʘʪʦʤʽʩʪʴ ʧʦʤʽʪʥʦ ʟʥʠʞʫʻʪʴʩʷ ʢʦʥʮʝʥʪʨʘʮʽʷ ʤʦʥʦʛʣʽʮʝʨʠʜʽʚ (13,0%) ʪʘ 

ʬʦʩʬʦʣʽʧʽʜʽʚ (47,4%). ʉʫʙʬʫʥʛʽʮʠʜʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ɽʩʫʣʘʥʫ ʧʨʠʚʦʜʠʪʴ ʜʦ 

ʟʥʠʞʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʤʘʡʞʝ ʚʩʽʭ ʢʣʘʩʽʚ ʬʦʩʬʦʣʽʧʽʜʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʘʥʪʠʤʽʢʦʪʠʢ, ʚʟʘʻʤʦʜʽʶʯʠ ʟ ʭʽʤʽʯʥʠʤʠ ʪʘ ʩʪʨʫʢʪʫʨʥʠʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʢʣʽʪʠʥ, ʽʥʽʮʽʶʻ ʚ ʥʠʭ ʛʣʠʙʦʢʽ ʧʝʨʝʙʫʜʦʚʠ, ʥʘʩʣʽʜʢʦʤ ʷʢʠʭ ʻ  

ʧʨʠʛʥʽʯʝʥʥʷ ʾʭ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʬʫʥʢʮʽʡ. 
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ɿʝʨʥʦʚʝ ʚʠʨʦʙʥʠʮʪʚʦ ʻ ʦʩʥʦʚʥʦʶ ʛʘʣʫʟʟʶ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. 

ʉʫʯʘʩʥʠʡ ʩʪʘʥ ʟʝʨʥʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʯʠʥʠʪʴ ʚʠʨʽʰʘʣʴʥʠʡ ʚʧʣʠʚ ʥʘ ʨʦʟʚʠʪʦʢ 

ʫʩʽʭ ʛʘʣʫʟʝʡ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ. 

ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʽ ʚʠʥʠʢʣʦ ʧʠʪʘʥʥʷ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʚʠʱʝʥʥʷ 

ʚʠʨʦʙʥʠʮʪʚʘ ʟʝʨʥʘ, ʙʝʟ ʟʙʽʣʴʰʝʥʥʷ ʧʨʠ ʮʴʦʤʫ ʧʣʦʱ ʦʨʥʠʭ ʟʝʤʝʣʴ. ʆʜʥʠʤ ʽʟ 

ʰʣʷʭʽʚ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʻ ʰʣʷʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʡ.  

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʙʽʦʛʫʤʫʩʫ ʪʘ ʩʧʦʣʫʢ 

ʚʦʜʦʨʦʟʯʠʥʥʦʛʦ ʢʨʝʤʥʽʶ ʥʘ ʰʚʠʜʢʽʩʪʴ ʧʨʦʨʦʩʪʘʥʥʷ ʥʘʩʽʥʥʷ ʧʰʝʥʠʮʽ ʽ ʥʘ ʦʩʥʦʚʽ 

ʮʠʭ ʜʘʥʠʭ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʪʝʭʥʦʣʦʛʽʶ ʧʝʨʝʜʧʦʩʽʚʥʦʾ ʦʙʨʦʙʢʠ ʟʝʨʝʥ ʧʰʝʥʠʮʽ, ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʷʢʦʾ ʤʦʞʥʘ  ʧʽʜʚʠʱʠʪʠ ʫʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʥʘʩʽʥʥʽ ʧʰʝʥʠʮʽ ʟʚʠʯʘʡʥʦʾ Triticum aesyivum 

L., ʷʢʝ ʟʘʤʦʯʫʚʘʣʠ ʫ ʚʦʜʦʧʨʦʚʽʜʥʽʡ ʚʦʜʽ (ʢʦʥʪʨʦʣʴ), ʩʣʘʙʢʦʤʫ ʨʦʟʯʠʥʽ ʢʨʝʤʥʽʶ, 

ʙʽʦʛʫʤʫʩʽ ʪʘ ʩʣʘʙʢʦʤʫ ʨʦʟʯʠʥʽ ʢʨʝʤʥʽʶ ʟ ʜʦʜʘʚʘʥʥʷ ʙʽʦʛʫʤʫʩʫ ʧʨʦʪʷʛʦʤ 1 

ʛʦʜʠʥʠ. ʇʽʩʣʷ ʦʙʨʦʙʢʠ ʚʠʱʝʟʘʟʥʘʯʝʥʠʤʠ ʨʦʟʯʠʥʘʤʠ ʥʘʩʽʥʥʷ ʧʰʝʥʠʮʽ 

ʧʨʦʨʦʱʫʚʘʣʠ ʥʘ ʬʽʣʴʪʨʫʚʘʣʴʥʦʤʫ ʧʘʧʝʨʽ ʚ ʯʘʰʢʘʭ ʇʝʪʨʽ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 20Áʉ 

ʚʧʨʦʜʦʚʞ 15 ʜʽʙ, ʟʤʦʯʫʶʯʠ ʾʭ ʚʽʜʧʦʚʽʜʥʠʤʠ ʨʦʟʯʠʥʘʤʠ (10 ʤʣ  ʥʘ ʯʘʰʢʫ ʇʝʪʨʽ). 

ʂʽʣʴʢʽʩʪʴ ʟʝʨʝʥ ʧʰʝʥʠʮʽ ʚ ʦʜʥʽʡ ʯʘʰʮʽ ʇʝʪʨʽ ï 50 ʰʪ., ʧʦʚʪʦʨʥʽʩʪʴ ʜʦʩʣʽʜʫ ï 5-

ʢʨʘʪʥʘ. ʅʘ 15 ʜʦʙʫ ʚʠʤʽʨʶʚʘʣʠ ʜʦʚʞʠʥʫ ʧʨʦʨʦʩʪʢʽʚ ʽ ʧʨʦʚʦʜʠʣʠ ʩʪʘʪʠʯʥʫ 

ʦʙʨʦʙʢʫ ʨʝʟʫʣʴʪʘʪʽʚ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʦʪʨʠʤʘʣʠ ʥʘʩʪʫʧʥʽ ʨʝʟʫʣʴʪʘʪʠ: 

ʜʦʚʞʠʥʘ ʧʨʦʨʦʩʪʢʽʚ ʧʰʝʥʠʮʽ ʧʨʠ ʧʝʨʝʜʧʦʩʽʚʥʽʡ ʚʠʪʨʠʤʮʽ ʫ ʚʦʜʦʧʨʦʚʽʜʥʽʡ ʚʦʜʽ 

(ʢʦʥʪʨʦʣʴ) ʩʪʘʥʦʚʠʪʴ 2,38Ñ0,32 ʩʤ, ʩʣʘʙʢʦʤʫ ʨʦʟʯʠʥʽ ʢʨʝʤʥʽʶ ï 3,84Ñ0,318 ʩʤ 

(ʜʦʩʪʦʚʽʨʥʝ ʟʙʽʣʴʰʝʥʥʷ ʟʨʦʩʪʘʥʥʷ ʧʨʦʨʦʩʪʢʽʚ); ʙʽʦʛʫʤʫʩʽ ï 2,4Ñ0,740 ʩʤ (ʟʤʽʥʠ  

ʥʝʜʦʩʪʦʚʽʨʥʽ); ʙʽʦʛʫʤʫʩʽ ʟʽ ʩʣʘʙʢʠʤ ʨʦʟʯʠʥʦʤ ʢʨʝʤʥʽʶ ï 4,26Ñ1,41 ʩʤ 

(ʜʦʩʪʦʚʽʨʥʝ ʟʙʽʣʴʰʝʥʥʷ ʟʨʦʩʪʘʥʥʷ ʧʨʦʨʦʩʪʢʽʚ). 

ʆʪʨʠʤʘʥʽ ʜʘʥʥʽ ʜʦʟʚʦʣʷʶʪʴ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʽ ʨʦʟʯʠʥʠ 

ʜʣʷ ʧʝʨʝʜʧʦʩʽʚʥʦʾ ʦʙʨʦʙʢʠ ʟʝʨʥʘ ʧʰʝʥʠʮʽ, ʷʢʽ ʟʜʘʪʥʽ ʧʨʠʩʢʦʨʠʪʠ ʧʨʦʨʦʩʪʘʥʥʷ 

ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʽ ʪʠʤ ʩʘʤʠʤ ʟʙʽʣʴʰʠʪʠ ʫʨʦʞʘʡʥʽʩʪʴ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ.  

ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʧʝʨʝʜʧʦʩʽʚʥʘ ʦʙʨʦʙʢʘ ʟʝʨʥʘ 

ʙʽʦʛʫʤʫʩʦʤ ʽʟ ʜʦʜʘʚʘʥʥʷʤ ʚ ʩʝʨʝʜʦʚʠʱʝ ʩʧʦʣʫʢ ʚʦʜʦʨʦʟʯʠʥʥʦʛʦ ʢʨʝʤʥʽʶ ʤʘʻ 

ʥʘʡʙʽʣʴʰ ʘʢʪʠʚʫʶʯʠʡ ʝʬʝʢʪ ï ʧʨʦʨʦʩʪʘʥʥʷ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʧʨʠʩʢʦʨʶʻʪʴʩʷ ʚ 2 

ʨʘʟʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʠʤ ʨʦʟʯʠʥʦʤ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʦʨʦʩʪʘʥʥʷ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʤʦʞʥʘ 

ʧʨʠʩʢʦʨʠʪʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚ ʧʝʨʝʜʧʦʩʽʚʥʽʡ ʦʙʨʦʙʮʽ ʟʝʨʥʘ ʙʽʦʛʫʤʫʩ ʽʟ 

ʜʦʜʘʚʘʥʷʤ ʚʦʜʦʨʦʟʯʠʥʥʠʭ ʩʧʦʣʫʢ ʢʨʝʤʥʽʶ. 
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ʉʫʰʢʦ ɸ.ʈ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ  Ăʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪò 

sushkoar@yandex.ua 

ɸʢʪʫʘʣʴʥʠʤʠ ʝʢʦʣʦʛʽʯʥʠʤʠ ʧʨʦʙʣʝʤʘʤʠ ʫ ʥʘʰ ʯʘʩ ʻ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʚʽʜʭʦʜʽʚ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʪʘ ʧʦʰʫʢ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ. 

ʋ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ ʨʦʟʨʦʙʢʠ ʚ ʛʘʣʫʟʽ ʚʦʜʥʝʚʦʾ ʝʥʝʨʛʝʪʠʢʠ ʩʪʘʣʠ 

ʧʨʽʦʨʠʪʝʪʥʠʤʠ ʥʘʧʨʷʤʘʤʠ ʫ ʧʦʰʫʢʫ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ. 

ʋ ʩʚʽʪʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʰʚʠʜʢʠʡ ʨʦʟʚʠʪʦʢ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʎʝ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʦʙôʻʤʽʚ ʥʘʜʭʦʜʞʝʥʥʷ ʫ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ 

ʪʚʝʨʜʠʭ ʭʘʨʯʦʚʠʭ ʚʽʜʭʦʜʽʚ (ʊʍɺ) ʽ ʩʪʽʯʥʠʭ ʚʦʜ. ʊʦʤʫ ʘʢʪʫʘʣʴʥʦʶ ʻ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʚʝʨʜʠʭ ʭʘʨʯʦʚʠʭ ʚʽʜʭʦʜʽʚ ʷʢ ʩʫʙʩʪʨʘʪʫ ʜʣʷ ʤʽʢʨʦʙʥʦʛʦ ʩʠʥʪʝʟʫ 

ʝʬʝʢʪʠʚʥʦʛʦ ʝʥʝʨʛʦʥʦʩʽʷ - ʚʦʜʥʶ,  ʱʦ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʥʠʞʫʻ ʩʦʙʽʚʘʨʪʽʩʪʴ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʪʨʠʤʘʥʥʷ ʅ2, ʘ ʪʘʢʦʞ ʟʤʝʥʰʫʻ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʧʨʦʤʠʩʣʦʚʠʤʠ ʽ ʧʦʙʫʪʦʚʠʤʠ ʚʽʜʭʦʜʘʤʠ.  

ʇʝʨʩʧʝʢʪʠʚʥʠʤʠ ʜʣʷ ʧʨʦʤʠʩʣʦʚʦʛʦ ʩʠʥʪʝʟʫ ʅ2 ʻ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ, ʟʜʘʪʥʽ ʜʦ 

ʙʨʦʜʽʥʥʷ ʪʘʢʽ ʷʢ ʘʥʘʝʨʦʙʥʽ Clostridium spʨ. ʽ ʬʘʢʫʣʴʪʘʪʠʚʥʦ ʘʥʘʝʨʦʙʥʽ 

Escherichia coli, Enterobacter aerogenes ʪʘ ʽʥ. ʇʨʠ ʘʥʘʝʨʦʙʥʽʡ ʜʝʩʪʨʫʢʮʽʾ 

ʩʫʙʩʪʨʘʪʫ ʫʪʚʦʨʶʶʪʴʩʷ ʛʘʟʦʧʦʜʽʙʥʽ ʧʨʦʜʫʢʪʠ (ʅ2 ʽ ʉʆ2), ʘ ʪʘʢʦʞ ʚʦʜʦʨʦʟʯʠʥʥʽ 

ʝʢʟʦʤʝʪʘʙʦʣʽʪʠ. ʊʘʢ, ʧʨʠ ʢʫʣʴʪʠʚʫʚʘʥʥʽ ʥʘ ʛʣʶʢʦʟʽ ʫʪʚʦʨʶʶʪʴʩʷ ʅ2 ʽ ʉʆ2 ʪʘ 

ʚʦʜʦʨʦʟʯʠʥʥʽ ʦʨʛʘʥʽʯʥʽ ʢʠʩʣʦʪʠ (ʘʮʝʪʘʪ, ʧʨʦʧʽʦʥʘʪ) ʽ ʩʧʠʨʪʠ (ʤʝʪʘʥʦʣ, ʝʪʘʥʦʣ, 

ʧʨʦʧʘʥʦʣ ʪʘ ʽʥ.). ʉʢʣʘʜ ʩʠʥʪʝʟʦʚʘʥʠʭ ʧʨʦʜʫʢʪʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʢʣʘʜʫ ʩʫʙʩʪʨʘʪʫ 

[ʄʘʪʚʝʝʚʘ ʅ.ɸ.  (ʠ ʜʨ.), 2011]. ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʣʽʛʥʽʥ-ʮʝʣʶʣʦʟʠ, 

ʮʝʣʶʣʦʟʠ (ʚʽʜʭʦʜʽʚ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ) ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʚʦʜʝʥʴ ʽ ʝʪʘʥʦʣ ʫ 

ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ. ʆʙôʻʤ ʜʦʩʪʫʧʥʦʾ ʮʝʣʶʣʦʟʥʦʾ ʩʠʨʦʚʠʥʠ ʽʟ ʩʽʣʴʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʽʥʰʠʭ ʜʞʝʨʝʣ ʙʣʠʟʴʢʦ 180 ʤʽʣʴʡʦʥʽʚ ʪʦʥʥ ʥʘ ʨʽʢ. ɿ 1 ʪʦʥʠ ʩʫʭʦʾ 

ʤʘʩʠ ʮʝʣʶʣʦʟʠ ʧʨʠ ʟʙʨʦʜʞʫʚʘʥʥʽ ʘʩʦʮʽʘʮʽʻʶ Bacillus ʪʘ Clostridium ʤʦʞʥʘ 

ʦʪʨʠʤʘʪʠ 1,3-8,5*10
3
 ʤʦʣʴ H2 ʽ ʜʦ 400 ʣ ʝʪʘʥʦʣʫ [Jeongdong Choi, 2014]. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʩʠʥʪʝʟʫ ʚʦʜʥʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʰʪʘʤʽʚ, 

ʩʫʙʩʪʨʘʪʫ, ʪʝʤʧʝʨʘʪʫʨʠ, ʩʢʣʘʜʫ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʽʥʰʠʭ ʧʘʨʘʤʝʪʨʽʚ.  

ʉʝʨʝʜ ʙʽʦʣʦʛʽʯʥʠʭ ʩʧʦʩʦʙʽʚ ʦʪʨʠʤʘʥʥʷ ʚʦʜʥʶ (ʥʘʧʨʠʢʣʘʜ, ʙʽʦʬʦʪʦʣʽʟ, 

ʬʦʪʦʬʝʨʤʝʥʪʘʮʽʷ, ʟʙʨʦʜʞʫʚʘʥʥʷ) ʧʨʦʮʝʩ ʪʝʤʥʦʚʦʾ ʬʝʨʤʝʥʪʘʮʽʾ (ʟʙʨʦʜʞʫʚʘʥʥʷ) 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʚ ʥʘʰ ʯʘʩ ʷʢ ʥʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʠʡ, ʙʦ ʟʘʙʝʟʧʝʯʫʻ ʪʝʭʥʦʣʦʛʽʯʥʦ 

ʧʨʦʩʪʠʡ ʤʝʪʦʜ ʙʝʟ ʩʫʪʪʻʚʠʭ ʝʥʝʨʛʦʚʠʪʨʘʪ ʽ ʜʘʻ ʟʤʦʛʫ ʫʪʠʣʽʟʫʚʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʦʨʛʘʥʽʯʥʽ ʚʽʜʭʦʜʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʩʢʣʘʜʥʽ [Liu I. ïC., 2011]. ʇʨʦʮʝʩʠ ʚʽʜʙʫʚʘʶʪʴʩʷ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʽ ʪʠʩʢʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʪʽʯʥʠʭ 

ʚʦʜ ʽ ʦʨʛʘʥʽʯʥʠʭ ʚʽʜʭʦʜʽʚ ʷʢ ʩʫʙʩʪʨʘʪʫ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʜʥʦʯʘʩʥʦʛʦ ʦʪʨʠʤʘʥʥʷ 

ʮʽʥʥʦʛʦ ʝʥʝʨʛʦʥʦʩʽʷ ʽ ʟʥʝʰʢʦʜʞʝʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ ʊʍɺ. ɹʽʦʣʦʛʽʯʥʝ ʚʠʨʦʙʥʠʮʪʚʦ 

H2 ʧʨʠ ʟʙʨʦʜʞʫʚʘʥʥʽ ʊʍɺ ʻ ʤʝʥʰ ʝʥʝʨʛʦʻʤʥʠʤ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʩʥʫʶʯʠʤʠ 

ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤʠ ʤʝʪʦʜʘʤʠ (ʥʘʧʨʠʢʣʘʜ, ʧʘʨʦʚʠʡ ʨʠʬʦʨʤʽʥʛ ʤʝʪʘʥʫ, ʝʣʝʢʪʨʦʣʽʟ 

ʪʘ ʽʥ.). ʂʨʽʤ ʮʴʦʛʦ ʚʦʥʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʤʝʥʰʠʪʠ ʪʠʩʢ ʥʝʙʝʟʧʝʯʥʠʭ ʪʚʝʨʜʠʭ 

ʭʘʨʯʦʚʠʭ ʚʽʜʭʦʜʽʚ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. 
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ʂʃɯʊʀʅʅʀʁ ʎʀʂʃ LACTOBACILLUS PLANTARUM 2621 

ʊʝʨʝʱʫʢ ɻ.ɺ.
1
, ɸʥʜʨʽʷʰ ɺ.ɺ.

2
, ɺʘʪʣʽʮʦʚ ɼ.ɺ.

2
, ʆʨʷʙʽʥʩʴʢʘ ʃ.ɹ.

1
, 

ɯʛʨʫʥʦʚʘ ʂ.ʄ
2
. 

1
ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè ʂʠʾʚ  

tereshchuk.ganna@gmail.com
 

2
ʅʘʮʽʦʥʘʣʴʥʘ ʤʝʜʠʯʥʘ ʘʢʘʜʝʤʽʷ ʧʽʩʣʷʜʠʧʣʦʤʥʦʾ ʦʩʚʽʪʠ ʽʤʝʥʽ ʇ.ʃ. ʐʫʧʠʢʘ, ʂʠʾʚ  
ʉʢʣʘʜ ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʫʤʦʚʠ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʻ ʦʜʥʠʤʠ ʟ ʚʠʨʽʰʘʣʴʥʠʭ 

ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʨʦʩʪʫ ʧʨʦʜʫʮʝʥʪʽʚ ʪʘ ʫʪʚʦʨʝʥʥʷ ʥʠʤʠ ʤʝʪʘʙʦʣʽʪʽʚ. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ  ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ʢʫʣʴʪʫʨʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ 

ʢʣʽʪʠʥʥʠʡ ʮʠʢʣ  ʧʨʦʙʽʦʪʠʯʥʦʛʦ ʰʪʘʤʫ Lactobacillus plantarum 2621. 

ʂʣʽʪʠʥʥʠʡ ʮʠʢʣ ʦʮʽʥʶʚʘʣʠ ʰʣʷʭʦʤ ʚʠʟʥʘʯʝʥʥʷ ʧʣʦʾʜʥʦʩʪʽ ʢʣʽʪʠʥ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʬʣʫʦʨʝʩʮʝʥʪʥʦʛʦ ʟʦʥʜʫ ʧʨʦʧʽʜʽʡ ʡʦʜʠʜʫ (PI) [1]. ʉʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ ʧʨʦʚʦʜʠʣʠ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʛʨʘʤʠ Statistica.  

ʆʙôʻʢʪ ʦʤ ʜʦʩʣʽʜʞʝʥʴ  ʙʫʚ ʰʪʘʤ L. plantarum 2621-ʧʨʦʜʫʮʝʥʪ ʪʘʥʥʘʟʠ.  ʂʫʣʴʪʫʨʘ 

ʢʣʽʪʠʥ ʚʠʨʦʱʫʚʘʣʘʩʷ ʚ ʘʥʘʝʨʦʙʥʠʭ ʫʤʦʚʘʭ ʧʨʦʪʷʛʦʤ 48 ʛʦʜʠʥ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 37ÁC ʥʘ 

ʤʦʜʠʬʽʢʦʚʘʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ MRS ʟ ʜʦʜʘʚʘʥʥʷʤ ʛʘʣʣʦʚʦʾ ʢʠʩʣʦʪʠ ʜʦ 0,2%. ɺ ʷʢʦʩʪʽ 

ʢʦʥʪʨʦʣʶ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʙʘʢʪʝʨʽʾ, ʚʠʨʦʱʝʥʽ ʚ ʘʥʘʣʦʛʽʯʥʠʭ ʫʤʦʚʘʭ ʥʘ ʢʣʘʩʠʯʥʦʤʫ MRS.  

ɸʥʘʣʽʟ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʚ, ʱʦ ʥʘ ʢʦʥʪʨʦʣʴʥʦʤʫ  ʩʝʨʝʜʦʚʠʱʽ ʚʽʜʙʫʚʘʚʩʷ ʪʠʧʦʚʠʡ S-

ʧʦʜʽʙʥʠʡ ʨʽʩʪ ʤʽʢʨʦʙʥʦʾ ʧʦʧʫʣʷʮʽʾ [2]. ɺʠʩʦʢʠʡ ʨʽʚʝʥʴ ʩʠʛʥʘʣʫ ʥʘ ʧʦʯʘʪʢʫ ʢʫʣʴʪʠʚʫʚʘʥʥʷ 

(ʢʦʥʮʝʥʪʨʘʮʽʷ ɼʅʂ ʫ ʢʣʽʪʠʥʽ ʩʪʘʥʦʚʠʣʘ 245,910Ñ14,708 ʦ.ʦ.) ʩʚʽʜʯʠʚ ʧʨʦ ʘʢʪʠʚʥʠʡ ʩʠʥʪʝʟ 

ɼʅʂ ʪʘ ʚʠʩʦʢʫ ʧʨʦʣʽʬʝʨʘʪʠʚʥʫ ʘʢʪʠʚʥʽʩʪʴ ʢʣʽʪʠʥ ʚ ʝʢʩʧʦʥʝʥʮʽʡʥʽʡ ʬʘʟʽ ʨʦʩʪʫ. ʅʘ 24 ʛʦʜʠʥʫ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʚʽʜʤʽʯʘʣʦʩʴ  ʟʥʠʞʝʥʥʷ ʩʠʛʥʘʣʫ ʜʦ 141,155Ñ8,323 ʦ.ʦ., ʱʦ ʚʢʘʟʫʚʘʣʦ ʥʘ 

ʟʤʝʥʰʝʥʥʷ ʩʠʥʪʝʟʫ ɼʅʂ ʪʘ ʚʠʭʽʜ ʢʫʣʴʪʫʨʠ ʥʘ ʩʪʘʮʽʦʥʘʨʥʫ ʬʘʟʫ ʨʦʩʪʫ. ʅʘ 48 ʛʦʜʠʥʫ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʷ ɼʅʂ ʫ ʢʣʽʪʠʥʽ ʩʪʘʥʦʚʠʣʘ 119,665Ñ7,870 ʦ.ʦ. ʎʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ 

ʧʽʜʪʚʝʨʜʞʫʶʪʴʩʷ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʢʣʽʪʠʥ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʣʘ 5,020Ñ0,410Ĭ10
7
 ʢʣ/ʤʣ; 

20,600Ñ2,036Ĭ10
7
 ʢʣ/ʤʣ; 25,405Ñ0,785Ĭ10

7
 ʢʣ/ʤʣ  ʚʽʜʧʦʚʽʜʥʦ ʥʘ 0; 24 ʪʘ 48 ʛʦʜʠʥʫ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ.   

ʅʘ ʤʦʜʠʬʽʢʦʚʘʥʦʤʫ ʇʉ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ  ʽʥʘʢʰʘ ʢʘʨʪʠʥʘ. ʅʘ ʤʦʤʝʥʪ ʧʦʩʽʚʫ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ɼʅʂ ʫ ʢʣʽʪʠʥʘʭ ʣʘʢʪʦʙʘʢʪʝʨʽʡ  ʩʪʘʥʦʚʠʣʘ 196,285Ñ2,001 ʦ.ʦ. ʅʘ 24 ʛʦʜʠʥʫ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʚʦʥʘ  ʧʘʜʘʣʘ ʜʦ 133,080Ñ28,383 ʦ.ʦ. , ʘ ʜʘʣʽ  ʥʘ 48 ʛʦʜʠʥʫ ʟʙʽʣʴʰʫʚʘʣʘʩʷ ʜʦ 

142,900Ñ8,641 ʦ.ʦ. ʂʦʥʮʝʥʪʨʘʮʽʷ ʢʣʽʪʠʥ  ʚ ʢʫʣʴʪʫʨʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʝ ʩʪʘʥʦʚʠʣʘ 

9,290Ñ0,028Ĭ10
7
 ʢʣ/ʤʣ.; 9,780Ñ0,078Ĭ10

7
 ʢʣ/ʤʣ.; 15,695Ñ5,579Ĭ10

7
 ʢʣ/ʤʣ ʥʘ 0; 24 ʪʘ 48 ʛʦʜʠʥʫ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʜʠʬʽʢʫʶʯʦʾ ʜʽʾ  ʛʘʣʣʦʚʦʾ ʢʠʩʣʦʪʠ ʥʘ ʢʣʽʪʠʥʥʠʡ ʮʠʢʣ 

ʢʫʣʴʪʫʨʠ  L.plantarum ʧʨʦʪʷʛʦʤ 48 ʛʦʜʠʥ, ʚʠʷʚʠʣʦ ʮʠʪʦʩʪʘʪʠʯʥʠʡ ʝʬʝʢʪ, ʱʦ ʚʽʜʦʙʨʘʞʘʣʦʩʴ ʫ 

ʧʦʚʽʣʴʥʦʤʫ ʟʨʦʩʪʘʥʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ  ʢʣʽʪʠʥ ʤʦʣʦʯʥʦʢʠʩʣʠʭ ʙʘʢʪʝʨʽʡ  ʪʘ ʟʥʠʞʝʥʥʷ ʩʠʥʪʝʟʫ 

ɼʅʂ ʧʽʩʣʷ 24 ʛʦʜʠʥ ʢʫʣʴʪʠʚʫʚʘʥʥʷ. 

ʃʽʪʝʨʘʪʫʨʘ 

1.  Lyons A. B. Flow cytometric analysis of cell division by dilution of cfse and related dyes / A. B. Lyons, S. J. Blake, 

K. V. Doherty // Current Protocols in Cytometry / Editorial Board, J. Paul Robinson, Managing Editor ... [et Al.]. ð 2013. 

ð Vol. Chapter 9. ð P. Unit9.11. 

2.  Ueckert J. E. Flow cytometric analysis of lactobacillus plantarum to monitor lag times, cell division and injury / J. E. 

Ueckert, G. Nebe von-Caron, A. P. Bos, P. F. ter Steeg // Letters in Applied Microbiology. ð 1997. ð Vol. 25, No. 4. ð P. 

295ï299. 
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ɺʇʃʀɺ ʋʄʆɺ ʂʋʃʔʊʀɺʋɺɸʅʅʗ NOCARDIA VACCINII  ɯʄɺ ɺ-7405 ʅɸ 

ɸʅʊʀʄɯʂʈʆɹʅɯ ɺʃɸʉʊʀɺʆʉʊɯ ʇʆɺɽʈʍʅɽɺʆ-ɸʂʊʀɺʅʀʍ 

ʈɽʏʆɺʀʅ ʑʆɼʆ ʌɯʊʆʇɸʊʆɻɽʅʅʀʍ ɹɸʂʊɽʈɯʁ 

ʊʠʤʦʰʫʢ ʂ. ɺ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ 

katia.panasyuk@mail.ru 
ɹʘʢʪʝʨʽʾ ʻ ʟʙʫʜʥʠʢʘʤʠ ʭʚʦʨʦʙ ʨʦʩʣʠʥ (ʬʽʪʦʙʘʢʪʝʨʽʦʟʽʚ), ʷʢʽ ʱʦʨʽʯʥʦ 

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʥʘʯʥʠʭ ʚʪʨʘʪ ʚʨʦʞʘʶ. ɺʽʜ ʙʘʢʪʝʨʽʦʟʽʚ ʩʪʨʘʞʜʘʶʪʴ ʪʘʢʽ ʚʘʞʣʠʚʽ 

ʢʫʣʴʪʫʨʠ ʷʢ ʙʘʚʦʚʥʠʢ, ʢʘʨʪʦʧʣʷ, ʢʫʢʫʨʫʜʟʘ, ʨʠʩ, ʪʶʪʶʥ, ʙʦʙʠ, ʪʦʤʘʪʠ ʪʘ ʽʥ.. 

ʅʘʡʯʘʩʪʽʰʝ ʜʣʷ ʧʨʠʛʥʽʯʝʥʥʷ ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʙʘʢʪʝʨʽʡ ʟʘʩʪʦʩʦʚʫʶʪʴ ʨʽʟʥʽ 

ʘʥʪʠʙʽʦʪʠʢʠ. ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʩʠʣʝʥʥʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ 

ʙʘʛʘʪʴʦʭ ʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʜʦ ʽʩʥʫʶʯʠʭ ʙʽʦʮʠʜʽʚ, ʱʦ ʟʫʤʦʚʠʣʦ 

ʧʦʰʫʢ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʧʨʝʧʘʨʘʪʽʚ. ɿ ʣʽʪʝʨʘʪʫʨʠ [1] ʚʽʜʦʤʦ, ʱʦ ʤʽʢʨʦʙʥʽ 

ʧʦʚʝʨʭʥʝʚʦ-ʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ (ʇɸʈ) ʤʦʞʫʪʴ ʟʥʘʡʪʠ ʧʦʪʝʥʮʽʡʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ 

ʤʝʜʠʮʠʥʽ, ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʤʫ ʩʝʢʪʦʨʽ ʪʘ ʭʘʨʯʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʟʘʚʜʷʢʠ 

ʘʥʪʠʤʽʢʨʦʙʥʠʤ ʚʣʘʩʪʠʚʦʩʪʷʤ ʽ ʙʝʟʧʝʯʥʦʩʪʽ ʜʣʷ ʣʶʜʠʥʠ ʪʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. 

ʈʘʥʽʰʝ ʽʟ ʟʘʙʨʫʜʥʝʥʠʭ ʥʘʬʪʦʶ ʟʨʘʟʢʽʚ ˇʨʫʥʪʫ ʙʫʣʦ ʚʠʜʽʣʝʥʦ ʰʪʘʤ 

Nocardia vaccinii ʂ-8, ʟʜʘʪʥʠʡ ʜʦ ʩʠʥʪʝʟʫ ʇɸʈ. ʐʪʘʤ ʂ-8 ʜʝʧʦʥʦʚʘʥʦ ʫ 

ɼʝʧʦʟʠʪʘʨʽʾ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ɯʥʩʪʠʪʫʪʫ ʤʽʢʨʦʙʽʦʣʦʛʽʾ ʽ ʚʽʨʫʩʦʣʦʛʽʾ ʽʤ. ɼ.ʂ. 

ɿʘʙʦʣʦʪʥʦʛʦ ʟʘ ʥʦʤʝʨʦʤ ɯʄɺ ɺ-7405. N. vaccinii ɯʄɺ ɺ-7405 ʚʠʨʦʱʫʚʘʣʠ ʥʘ 

ʨʽʜʢʦʤʫ ʧʦʞʠʚʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʱʦ ʤʽʩʪʠʣʦ ʷʢ ʜʞʝʨʝʣʦ ʚʫʛʣʝʮʶ ʪʘ ʝʥʝʨʛʽʾ 

ʛʣʽʮʝʨʠʥ (1,5 %), ʨʘʬʽʥʦʚʘʥʫ ʪʘ ʚʽʜʧʨʘʮʴʦʚʘʥʫ ʧʽʩʣʷ ʩʤʘʞʝʥʥʷ ʢʘʨʪʦʧʣʽ ʽ ʤ'ʷʩʘ 

ʦʣʽʶ (2 %). ʊʨʠʚʘʣʽʩʪʴ ʢʫʣʴʪʠʚʫʚʘʥʥʷ 5 ʪʘ 7 ʜʽʙ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʝʧʘʨʘʪʘʤ ʇɸʈ N. vaccinii ɯʄɺ ɺ-7405 ʧʨʠʪʘʤʘʥʥʽ 

ʘʥʪʠʤʽʢʨʦʙʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʰʦʜʦ ʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʙʘʢʪʝʨʽʡ (Pectobacterium 

carotovorum ʋʂʄ ɺï1095, Pseudomonas syringae pv. atrofaciens ʋʂʄ ɺï1015, 

Pseudomonas syringae pv. coronafaciens ïʋʂʄ ɺï1154, Xanthomonas campʝstris 

pv. ʩampestris ʋʂʄ ɺï1049, Pseudomonas corrugatʝ 9070, Xanthomonas 

vesicatoria 7790). ɸʥʪʠʤʽʢʨʦʙʥʘ ʜʽʷ ʇɸʈ ʟʘʣʝʞʘʣʘ ʚʽʜ ʧʨʠʨʦʜʠ ʜʞʝʨʝʣʘ 

ʚʫʛʣʝʮʶ ʫ ʩʝʨʝʜʦʚʠʱʽ ʢʫʣʴʪʠʚʫʚʘʥʥʷ, ʪʨʠʚʘʣʦʩʪʽ ʢʫʣʴʪʠʚʫʚʘʥʥʷ, ʩʪʫʧʝʥʷ 

ʦʯʠʱʝʥʥʷ ʽ ʪʠʧʫ ʪʝʩʪ-ʢʫʣʴʪʫʨʠ. ʇɸʈ, ʩʠʥʪʝʟʦʚʘʥʽ ʥʘ 7 ʜʦʙʫ ʢʫʣʴʪʠʚʫʚʘʥʥʷ       

N. vaccinii ɯʄɺ ɺ-7405 ʥʘ ʚʽʜʧʨʘʮʴʦʚʘʥʽʡ ʧʽʩʣʷ ʩʤʘʞʝʥʥʷ ʢʘʨʪʦʧʣʽ ʦʣʽʾ, 

ʚʠʷʚʣʷʣʠ ʚʠʱʫ ʘʥʪʠʤʽʢʨʦʙʥʫ ʘʢʪʠʚʥʽʩʪʴ ʧʦʨʽʚʥʷʥʦ ʟ ʇɸʈ, ʫʪʚʦʨʝʥʠʤʠ ʥʘ 5 

ʜʦʙʫ. ɸʥʪʠʤʽʢʨʦʙʥʘ ʘʢʪʠʚʥʽʩʪʴ ʨʦʟʯʠʥʽʚ ʇɸʈ ʙʫʣʘ ʚʠʱʦʶ, ʥʽʞ ʚʽʜʧʦʚʽʜʥʠʭ 

ʩʫʧʝʨʥʘʪʘʥʪʽʚ.  

ʆʪʞʝ, ʟʘʤʽʥʘ ʪʨʘʜʠʮʽʡʥʠʭ ʩʫʙʩʪʨʘʪʽʚ ʜʣʷ N. vaccinii ɯʄɺ ɺ-7405 

(ʦʯʠʱʝʥʠʡ ʛʣʽʮʝʨʠʥ, ʨʘʬʽʥʦʚʘʥʘ ʦʣʽʷ) ʥʘ ʚʽʜʧʨʘʮʴʦʚʘʥʫ ʧʽʩʣʷ ʩʤʘʞʝʥʥʷ ʦʣʽʶ 

ʜʘʣʦ ʟʤʦʛʫ ʥʝ ʪʽʣʴʢʠ ʟʜʝʰʝʚʠʪʠ ʧʨʦʮʝʩ ʙʽʦʩʠʥʪʝʟʫ, ʘ ʡ ʧʦʩʠʣʠʪʠ ʘʥʪʠʤʽʢʨʦʙʥʫ 

ʜʽʶ ʩʠʥʪʝʟʦʚʘʥʠʭ ʧʦʚʝʨʭʥʝʚʦ-ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʱʦʜʦ ʜʝʷʢʠʭ ʧʨʝʜʩʪʘʚʥʠʢʽʚ 

ʨʦʜʽʚ Xantomonas, Pectobacterium ʪʘ Pseudomonas. 
ʃʽʪʝʨʘʪʫʨʘ 

1.Sachdev D.P., Cameotra S.S. Biosurfactants in agriculture // Appl. Microbiol. Biotechnolï 

2012. ï Vol. 97, ˉ 3. ï P. 1005ï1116. 
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ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʜʝʜʘʣʽ ʙʽʣʴʰʦʾ ʧʦʧʫʣʷʨʥʦʩʪʽ ʥʘʙʫʚʘʻ ʙʽʦʪʝʨʘʧʽʷ, 

ʷʢʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʢʦʤʙʽʥʦʚʘʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʨʠʨʦʜʥʠʭ ʟʘʩʦʙʽʚ ʟʦʚʥʽʰʥʴʦ ʪʘ 

ʚʥʫʪʨʽʰʥʴʦ. ʂʦʩʤʝʮʝʚʪʠʯʥʽ ʧʨʝʧʘʨʘʪʠ ʟʜʽʡʩʥʶʶʪʴ ʜʦʛʣʷʜ ʟʘ ʰʢʽʨʦʶ, ʤʘʶʪʴ 

ʟʘʛʘʣʴʥʦʟʤʽʮʥʶʶʯʫ ʣʽʢʫʚʘʣʴʥʫ ʜʽʶ, ʥʝ ʚʠʢʣʠʢʘʶʪʴ ʧʦʙʽʯʥʠʭ ʝʬʝʢʪʽʚ. 

ʅʘʰʘ ʢʘʬʝʜʨʘ ʪʝʭʥʦʣʦʛʽʾ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʩʧʦʣʫʢ ʬʘʨʤʘʮʽʾ ʪʘ 

ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʋʥʽʚʝʨʩʠʪʝʪʫ çʃʴʚʽʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè ʟʘʡʤʘʻʪʴʩʷ 

ʧʦʰʫʢʦʤ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʨʽʰʝʥʴ ʱʦʜʦ ʦʪʨʠʤʘʥʥʷ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʩʧʦʣʫʢ 

(ɹɸʉ) ʟ ʧʨʠʨʦʜʥʦʾ ʩʠʨʦʚʠʥʠ. ʄʝʪʦʶ ʥʘʰʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ 

ʣʽʢʫʚʘʣʴʥʦ-ʢʦʩʤʝʪʠʯʥʦʛʦ ʟʘʩʦʙʫ ʥʘ ʦʩʥʦʚʽ ʩʝʢʨʝʪʫ ʩʣʠʟʫ ʨʘʚʣʠʢʘ ʪʘ ʝʢʩʪʨʘʢʪʫ 

ʙʽʦʤʘʩʠ ʞʝʥʴʰʝʥʶ ʟʚʠʯʘʡʥʦʛʦ (Panax ginsena), ʦʜʝʨʞʘʥʦʾ ʤʝʪʦʜʦʤ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʨʦʩʣʠʥʠ ʚ ʫʤʦʚʘʭ in vitro. ʂʣʽʥʽʯʥʦ ʜʦʚʝʜʝʥʦ, ʱʦ ʩʝʢʨʝʪ ʩʣʠʟʫ 

ʨʘʚʣʠʢʘ ʩʪʠʤʫʣʶʻ ʫʪʚʦʨʝʥʥʷ ʢʦʣʘʛʝʥʫ, ʝʣʘʩʪʠʥʫ, ʛʽʘʣʫʨʦʥʦʚʦʾ ʢʠʩʣʦʪʠ, 

ʟʤʝʥʰʫʻ ʢʽʣʴʢʽʩʪʴ ʟʤʦʨʰʦʢ, ʚʠʨʽʰʫʻ ʧʨʦʙʣʝʤʠ ʰʢʽʨʠ, ʱʦ ʧʦʚ`ʷʟʘʥʽ ʟ ʬʦʪʦ 

ʩʪʘʨʽʥʥʷʤ ʪʘ ʚʽʢʦʚʠʤʠ ʟʤʽʥʘʤʠ. ʅʘ ʬʘʨʤʘʮʝʚʪʠʯʥʦʤʫ ʨʠʥʢʫ ʋʢʨʘʾʥʠ 

ʣʽʢʫʚʘʣʴʥʦ-ʢʦʩʤʝʪʠʯʥʽ ʧʨʝʧʘʨʘʪʠ ʥʘ ʦʩʥʦʚʽ ʩʝʢʨʝʪʫ ʨʘʚʣʠʢʘ ʤʦʞʥʘ ʧʨʠʜʙʘʪʠ 

ʪʽʣʴʢʠ ʯʝʨʝʟ ʽʥʪʝʨʥʝʪ ï ʟʘʤʦʚʣʝʥʥʷ, ʜʝ ʫʢʨʘʾʥʩʴʢʠʤ ʩʧʦʞʠʚʘʯʘʤ ʧʨʦʧʦʥʫʻʪʴʩʷ 

ʧʨʦʜʫʢʮʽʷ ʚʠʨʦʙʥʠʮʪʚʘ ʂʦʨʝʾ ʪʘ ʈʦʩʽʾ. ɽʢʩʪʨʘʢʪ ʞʝʥʴʰʝʥʶ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ 

ʥʘ ʦʙʤʽʥ ʨʝʯʦʚʠʥ ʚ ʢʣʽʪʠʥʽ, ʩʧʨʠʷʻ ʚʽʜʥʦʚʣʝʥʥʶ ʢʣʽʪʠʥ ʝʧʽʜʝʨʤʽʩʫ, ʨʝʛʫʣʶʻ 

ʢʽʣʴʢʽʩʪʴ ʚʦʜʠ ʫ ʰʢʽʨʽ, ʟʘʧʦʙʽʛʘʶʯʠ ʟʥʝʚʦʜʥʝʥʥʶ, ʧʦʩʠʣʶʻ ʮʠʨʢʫʣʷʮʽʶ ʢʨʦʚʽ. 

ʅʘʤʠ ʧʽʜʽʙʨʘʥʦ ʫʤʦʚʠ ʦʪʨʠʤʘʥʥʷ ʢʘʣʫʩʥʦʾ ʤʘʩʠ ʞʝʥʴʰʝʥʶ ʟʚʠʯʘʡʥʦʛʦ, ʘ 

ʩʘʤʝ ʩʝʨʝʜʦʚʠʱʝ ʄʫʨʘʩʠʛʝ-ʉʢʫʛʘ ʟ ʜʦʜʘʚʘʥʥʷʤ ʬʽʪʦʛʦʨʤʦʥʽʚ ʚ ʨʽʟʥʠʭ 

ʢʦʥʮʝʥʪʨʘʮʽʷʭ (0,2 ʤʛ/ʣ ɓ-ʽʥʜʦʣʽʣʦʮʪʦʚʦʾ ʢʠʩʣʦʪʠ (ɯʆʂ), 0,5 ʤʛ/ʣ ʢʽʥʝʪʠʥʫ, 

0,1ʤʛ/ʣ Ŭ-ʥʘʬʪʠʣʦʮʪʦʚʦʾ ʢʠʩʣʦʪʠ (ʅʆʂ)), 30 ʤʛ/ʣ ʩʘʭʘʨʦʟʠ, 0,6% ʘʛʘʨʫ, ʨʅ 5,8-

5,9. ʉʝʨʝʜʦʚʠʱʝ ʨʦʟʣʠʚʘʣʠ ʚ ʯʘʰʢʠ ʇʝʪʨʽ ʽ ʚʥʦʩʠʣʠ ʧʽʜʛʦʪʦʚʣʝʥʫ ʪʢʘʥʠʥʫ 

ʞʝʥʴʰʝʥʶ. ʏʝʨʝʟ 5 ʪʠʞʥʽʚ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʨʦʩʣʠʥʠ ʚ ʢʫʣʴʪʫʨʫ in vitro ʦʪʨʠʤʘʥʦ 

ʙʽʦʤʘʩʫ ʢʽʣʴʢʽʩʪʶ 23 ʛ/ʣ. ɿ ʢʘʣʫʩʥʦʾ ʤʘʩʠ ʦʪʨʠʤʘʥʦ ʝʢʩʪʨʘʢʪ ʟ ʚʤʽʩʪʦʤ ɹɸʉ.  

ʅʘʤʠ ʦʙʨʘʥʦ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʤʝʪʦʜʠʢʠ ʦʜʝʨʞʘʥʥʷ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ 

ʩʧʦʣʫʢ ʪʚʘʨʠʥʥʦʛʦ ʪʘ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʟʙʝʨʝʛʪʠ 

ʧʨʠʨʦʜʥʽ ʜʞʝʨʝʣʘ, ʘ ʩʘʤʝ: ʚʠʜʽʣʝʥʥʷ ʩʣʠʟʫ ʨʘʚʣʠʢʽʚ ʰʣʷʭʦʤ ʩʪʨʫʰʫʚʘʥʥʷ, 

ʦʜʝʨʞʘʥʥʷ ɹɸʉ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʟ ʢʘʣʫʩʥʦʾ ʤʘʩʠ ʧʨʠ ʢʫʣʴʪʠʚʫʚʘʥʥʽ ʚ 

ʫʤʦʚʘʭ in vitro. 

ʈʦʟʨʦʙʣʝʥʦ ʪʘ ʦʧʨʘʮʴʦʚʘʥʦ ʤʝʪʦʜʠʢʫ ʦʜʝʨʞʘʥʥʷ ʢʨʝʤʫ ʧʦ ʜʦʛʣʷʜʫ ʟʘ 

ʰʢʽʨʦʶ anti-age ʥʘ ʦʩʥʦʚʽ ʦʜʝʨʞʘʥʠʭ ɹɸʉ. 

ʇʨʦʚʝʜʝʥʝ ʤʘʨʢʝʪʠʥʛʦʚʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʦ ʜʦʮʽʣʴʥʽʩʪʴ ʩʪʚʦʨʝʥʥʷ 

ʪʘʢʦʛʦ ʧʨʝʧʘʨʘʪʫ. 
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ɰʉʊɯɺʅɯ ʈʆʉʃʀʅʅɯ ɺɸʂʎʀʅʀ 

ʌʝʩʶʢ ʆ.ɺ.,
1
 ɺʝʥʛʣʦʚʩʴʢʘ ɸ.ʉ.,

 1
 ɺʘʩʠʣʝʥʢʦ ʄ.ʖ.

 2 

1
ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè

 

2
ɯʥʩʪʠʪʫʪ ʢʣʽʪʠʥʥʦʾ ʙʽʦʣʦʛʽʾ ʪʘ ʛʝʥʝʪʠʯʥʦʾ ʽʥʞʝʥʝʨʽʾ ʅɸʅ ʋʢʨʘʾʥʠ 

ʆʜʥʠʤ ʟ ʥʘʧʨʷʤʢʽʚ ʨʦʟʚʠʪʢʫ ʩʫʯʘʩʥʦʾ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʻ ʩʧʨʦʙʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʘʥʩʛʝʥʥʠʭ ʨʦʩʣʠʥ ʟ ʤʝʪʦʶ ʩʪʚʦʨʝʥʥʷ ʾʩʪʽʚʥʠʭ ʚʘʢʮʠʥ. ɯʜʝʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʩʪʽʚʥʦʾ ʚʘʢʮʠʥʠ ʧʦʣʷʛʘʻ ʫ ʚʞʠʚʘʥʥʽ ʚ ʾʞʫ ʨʦʩʣʠʥ (ʟʝʣʝʥʴ, ʧʣʦʜʠ), 

ʷʢʽ ʧʨʦʜʫʢʫʶʪʴ ʚ ʩʚʦʾʭ ʢʣʽʪʠʥʘʭ ʘʥʪʠʛʝʥʥʠʡ ʙʽʣʦʢ ʧʘʪʦʛʝʥʘ, ʧʨʦʪʠ ʷʢʦʛʦ ʤʘʻ 

ʚʠʥʠʢʥʫʪʠ ʽʤʫʥʥʘ ʚʽʜʧʦʚʽʜʴ. ʊʘʢʽ ʚʘʢʮʠʥʠ ʤʘʶʪʴ ʨʷʜ ʧʝʨʝʚʘʛ ʚ ʧʦʨʽʚʥʷʥʽ ʽʟ 

ʢʣʘʩʠʯʥʠʤʠ ʽʥôʻʢʮʽʡʥʠʤʠ ʚʘʢʮʠʥʥʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ: ʧʦʪʝʥʮʽʡʥʦ ʥʠʟʴʢʘ 

ʩʦʙʽʚʘʨʪʽʩʪʴ ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ ʝʪʘʧʽʚ ʚʠʜʽʣʝʥʥʷ ʪʘ ʦʯʠʱʝʥʥʷ ʙʽʣʢʽʚ ʧʘʪʦʛʝʥʫ; 

ʚʠʱʘ ʙʽʦʣʦʛʽʯʥʘ ʙʝʟʧʝʯʥʽʩʪʴ ʨʦʩʣʠʥʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ ʚʥʘʩʣʽʜʦʢ ʥʝʤʦʞʣʠʚʦʩʪʽ 

ʚʠʧʘʜʢʦʚʦʾ ʧʝʨʝʜʘʯʽ ʯʝʨʝʟ ʥʴʦʛʦ ʥʝʙʝʟʧʝʯʥʠʭ ʜʣʷ ʣʶʜʠʥʠ ʽʥʬʝʢʮʽʡ (ʫ ʪ.ʯ. 

ʧʨʽʦʥʽʚ); ʟʨʫʯʥʝ ʧʝʨʦʨʘʣʴʥʝ ʚʚʝʜʝʥʥʷ; ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʨʦʩʣʠʥ, ʷʢʽ 

ʦʜʥʦʯʘʩʥʦ ʧʨʦʜʫʢʫʶʪʴ ʜʝʢʽʣʴʢʘ ʧʨʦʪʝʢʪʠʚʥʠʭ ʘʥʪʠʛʝʥʽʚ ʨʽʟʥʠʭ ʧʘʪʦʛʝʥʽʚ 

(ʤʫʣʴʪʠʚʘʣʝʥʪʥʽ ʾʩʪʽʚʥʽ ʚʘʢʮʠʥʠ). ʇʽʜ ʯʘʩ ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʩʪʽʚʥʦʾ ʚʘʢʮʠʥʠ 

ʚʠʢʣʶʯʘʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʚʠʥʠʢʥʝʥʥʷ ʩʧʘʣʘʭʫ ʽʥʬʝʢʮʽʾ, ʧʨʦʪʠ ʷʢʦʾ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʘʥʫ ʚʘʢʮʠʥʫ, ʱʦ ʤʦʞʝ ʚʽʜʙʫʪʠʩʷ ʫ ʨʘʟʽ ʥʝʜʦʩʪʘʪʥʴʦʽ 

ʽʥʘʢʪʠʚʘʮʽʾ ʚʽʨʽʦʥʽʚ ʧʽʜʯʘʩ ʚʠʢʦʨʠʩʪʘʥʥʷ ʞʠʚʠʭ ʚʘʢʮʠʥ. ʊʘʢʦʞ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʽʥôʻʢʮʽʡʥʠʭ ʚʘʢʮʠʥ, ʷʢʽ ʚʟʘʻʤʦʜʽʶʪʴ ʟ ʽʤʫʥʥʦʶ ʩʠʩʪʝʤʦʶ ʚʩʝʨʝʜʠʥʽ ʦʨʛʘʥʽʟʤʫ, 

ʾʩʪʽʚʥʽ ʚʘʢʮʠʥʠ ʢʦʥʪʘʢʪʫʶʪʴ ʟ ʤʫʢʦʟʘʣʴʥʦʶ ʽʤʫʥʥʦʶ ʩʠʩʪʝʤʦʶ ʥʘ ʧʦʚʝʨʭʥʽ 

ʢʠʰʢʦʚʠʢʘ. ʇʽʜʯʘʩ ʚʞʠʚʘʥʥʷ ʾʩʪʽʚʥʦʾ ʚʘʢʮʠʥʠ ʢʣʽʪʠʥʥʽ ʩʪʽʥʢʠ ʨʦʩʣʠʥ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʘʭʠʩʪ ʘʥʪʠʛʝʥʫ, ʚʽʜ ʘʛʨʝʩʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʰʣʫʥʢʫ, ʪʦʤʫ 

ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʘʥʪʠʛʝʥʫ ʧʦʪʨʘʧʣʷʻ ʜʦ ʢʠʰʢʽʚʥʠʢʘ, ʜʝ ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ 

ʤʫʢʦʟʘʣʴʥʽʡ ʽʤʫʥʥʽʡ ʩʠʩʪʝʤʽ.  

ʇʝʨʰʘ ʾʩʪʽʚʥʘ ʚʘʢʮʠʥʘ ʩʪʚʦʨʝʥʘ ʫ 1992 ʨʦʮʽ ï ʮʝ ʪʨʘʥʩʛʝʥʥʘ ʨʦʩʣʠʥʘ 

ʪʶʪʶʥʫ, ʱʦ ʧʨʦʜʫʢʫʚʘʣʘ çʘʚʩʪʨʘʣʽʠʩʴʢʠʠè ʘʥʪʠʛʝʥ. ɺ 1997 ʨʦʮʽ ʙʫʣʦ ʚʧʝʨʰʝ 

ʧʨʦʚʝʜʝʥʦ ʢʣʽʥʽʯʥʝ ʚʠʧʨʦʙʫʚʘʥʥʷ ʢʘʨʪʦʧʣʽ, ʱʦ ʧʨʦʜʫʢʫʻ ʘʥʪʠʛʝʥʠ 

ʝʥʪʝʨʦʧʘʪʦʛʝʥʥʦʾ ʢʠʰʢʦʚʦʾ ʧʘʣʠʯʢʠ. ʋ 1998 ʨʦʮʽ ʙʫʣʦ ʚʠʚʝʜʝʥʦ ʢʘʨʪʦʧʣʶ, ʱʦ 

ʧʨʦʜʫʢʫʻ ɺ-ʩʫʙʦʜʠʥʠʮʶ ʭʦʣʝʨʥʦʛʦ ʘʥʘʪʦʢʩʠʥʫ, ʽ ʦʪʨʠʤʘʥʦ ʚ ʨʦʩʣʠʥʘʭ ʪʶʪʶʥʫ 

ʚʘʢʮʠʥʫ ʧʨʦʪʠ ʢʦʨʫ. ʉʴʦʛʦʜʥʽ ʧʨʦʜʦʚʞʫʶʪʴ ʚʠʧʨʦʙʦʚʫʚʘʪʠ ʘʥʘʣʦʛʽʯʥʽ ʚʘʢʮʠʥʠ 

ʜʦ ʚʽʨʫʩʫ ʅʴʶʘʨʢ, ʛʝʧʘʪʠʪʫ ɺ, ʪʫʙʝʨʢʫʣʴʦʟʫ. ɼʦʩʣʽʜʞʫʶʪʴʩʷ ʚʘʢʮʠʥʠ ʧʨʦʪʠ 

ʩʢʘʟʫ, ʚʠʨʦʙʣʝʥʽ ʚ ʪʦʤʘʪʘʭ, ʢʣʽʱʦʚʦʛʦ ʝʥʮʝʬʘʣʽʪʫ, ʱʦ ʧʨʦʜʫʢʫʶʪʴ ʨʦʩʣʠʥʠ 

ʤʦʨʢʚʠ ʡ ʩʘʣʘʪʫ. ʊʘʢʦʞ ʩʪʚʦʨʝʥʦ ʽʩʪʽʚʥʫ ʢʦʤʧʣʝʢʩʥʫ ʚʘʢʮʠʥʫ ʧʨʦʪʠ ɺɯʃ ʽ 

ʛʝʧʘʪʠʪʫ ɺ ʥʘ ʦʩʥʦʚʽ ʨʦʩʣʠʥ ʪʦʤʘʪʫ.  

ʇʨʦʪʝ ʽʩʥʫʻ ʽ ʨʷʜ ʪʨʫʜʥʦʱʽʚ, ʷʢʽ ʤʘʶʪʴ ʤʽʩʮʝ ʧʨʠ ʦʜʝʨʞʘʥʥʽ ʪʘ 

ʟʘʩʪʦʩʫʚʘʥʥʽ ʨʝʢʦʤʙʽʥʘʥʪʥʠʭ ʙʽʣʢʽʚ ʚ ʩʢʣʘʜʽ ʾʩʪʽʚʥʠʭ ʚʘʢʮʠʥ. ʅʝʚʠʩʦʢʠʡ ʨʽʚʝʥʴ 

ʥʘʢʦʧʠʯʝʥʥʷ ʘʥʪʠʛʝʥʽʚ, ʚʠʟʥʘʯʝʥʥʷ ʜʦʟʫʚʘʥʥʷ ʘʥʪʠʛʝʥʫ, ʡʦʛʦ ʩʪʘʙʽʣʴʥʽʩʪʴ ʚ 

ʨʦʩʣʠʥʽ ï ʦʩʥʦʚʥʽ ʧʠʪʘʥʥʷ, ʷʢʽ ʟʘʨʘʟ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʬʦʢʫʩʽ ʜʦʩʣʽʜʞʝʥʴ. 

ʆʜʥʠʤ ʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʦʙôʻʢʪʽʚ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʨʦʩʣʠʥʥʠʭ ʾʩʪʽʚʥʠʭ 

ʚʘʢʮʠʥ ʻ ʤʦʨʢʚʘ ʧʦʩʽʚʥʘ (Daucus carota). ʄʝʪʦʶ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʙʘʟʽ 

ɯʥʩʪʠʪʫʪ ʢʣʽʪʠʥʥʦʾ ʙʽʦʣʦʛʽʾ ʪʘ ʛʝʥʝʪʠʯʥʦʾ ʽʥʞʝʥʝʨʽʾ ʅɸʅʋ ʻ ʨʦʟʨʦʙʢʘ ʧʽʜʭʦʜʽʚ 

ʜʣʷ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʪʘ ʛʝʥʝʪʠʯʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʤʦʨʢʚʠ ʧʦʩʽʚʥʦʾ ʪʘ ʧʦʜʘʣʴʰʝ 

ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʢʦʧʠʯʝʥʥʷ ʚʘʢʮʠʥʥʠʭ ʙʽʣʢʽʚ. 
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ɺʇʃʀɺ ʌʆʉʌɸʊɯɺ ʂɸʃɯʖ ʅɸ ʈɯʉʊ ʊʈʋʊʆɺʀʂɸ LAETIPORUS 

SULPHUREUS ʅɸ ɽʂʉʊʈɸʂʊɯ ɿ ɹʋʈʗʂʆɺʆɻʆ ɾʆʄʋ 

ʏʫʜʥʽʚʝʮʴ ʆ.ʄ., ʇʘʣʶʰʦʢ ʆ.ɸ., ɼʟʠʛʫʥ ʃ.ʇ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʢʠʾʚʩʴʢʠʡ ʇʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

e-mail: chudnivets0708@gmail.com 
ɺʠʱʽ ʙʘʟʠʜʽʘʣʴʥʽ ʛʨʠʙʠ ï ʧʨʦʜʫʮʝʥʪʠ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ 

ʣʽʢʫʚʘʣʴʥʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʦʾ ʜʽʾ, ʘ ʩʘʤʝ ʘʥʪʠʦʢʩʠʜʘʥʪʥʘ, ʽʤʫʥʦʤʦʜʫʣʶʶʯʘ, 

ʧʨʦʪʠʤʽʢʨʦʙʥʘ, ʧʨʦʪʠʚʽʨʫʩʥʘ, ʪʨʦʤʙʦʣʽʪʠʯʥʘ ʪʘ ʨʷʜ ʽʥʰʠʭ. ʉʘʤʝ ʮʝ ʦʙʫʤʦʚʣʶʻ 

ʟʨʦʩʪʘʶʯʠʡ ʽʥʪʝʨʝʩ ʜʦ ʜʘʥʦʾ ʛʨʫʧʠ ʦʨʛʘʥʽʟʤʽʚ. ɼʦ ʮʽʻʾ ʛʨʫʧʠ ʦʨʛʘʥʽʟʤʽʚ 

ʥʘʣʝʞʠʪʴ ʽ ʪʨʫʪʦʚʠʢ ʩʽʨʯʘʥʦ-ʞʦʚʪʠʡ Laetiporus sulphureus, ʜʣʷ ʷʢʦʛʦ ʚʽʜʦʤʽ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʘ, ʨʘʜʽʦʧʨʦʪʝʢʪʦʨʥʘ, ʛʽʧʦʛʣʽʢʝʤʽʯʥʘ, ʮʠʪʦʪʦʢʩʠʯʥʘ ʪʘ 

ʪʨʦʤʙʦʣʽʪʠʯʥʘ ʘʢʪʠʚʥʦʩʪʽ. 

ʅʘ ʩʴʦʛʦʜʥʽ ʟʘʣʠʰʘʻʪʴʩʷ ʘʢʪʫʘʣʴʥʠʤ ʧʠʪʘʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʞʠʚʣʝʥʥʷ ʮʠʭ 

ʦʙôʻʢʪʽʚ. ɻʦʣʦʚʥʫ ʨʦʣʴ ʚ ʞʠʚʣʝʥʥʽ ʛʨʠʙʽʚ ʚʽʜʽʛʨʘʶʪʴ ʚʫʛʣʝʮʴ ʪʘ ʘʟʦʪ. ʇʨʦʪʝ ʜʣʷ 

ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʩʪʫ ʛʨʠʙʠ ʤʘʶʪʴ ʧʦʪʨʝʙʫ ʽ ʚ ʜʞʝʨʝʣʘʭ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ. 

ɹʘʟʠʜʽʘʣʴʥʽ ʛʨʠʙʠ ʫ ʚʽʜʥʦʩʥʦ ʚʝʣʠʢʠʭ ʢʽʣʴʢʦʩʪʷʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʬʦʩʬʦʨ, 

ʢʘʣʽʡ, ʩʽʨʢʫ, ʤʘʛʥʽʡ ʽ ʚ ʥʝʚʝʣʠʢʠʭ ï ʟʘʣʽʟʦ, ʤʽʜʴ, ʤʘʨʛʘʥʝʮʴ ʽ ʽʥ. ʇʨʦʪʝ ʨʦʣʴ 

ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ ʜʣʷ ʨʦʩʪʫ ʛʨʠʙʽʚ ʜʦʩʣʽʜʞʝʥʘ ʤʘʣʦ ʽ ʥʝʦʙʭʽʜʥʦ 

ʟôʷʩʦʚʫʚʘʪʠ ʧʦʪʨʝʙʠ ʫ ʥʠʭ ʜʣʷ ʢʦʞʥʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʢʫʣʴʪʠʚʦʚʘʥʦʛʦ ʰʪʘʤʫ. 

ʂʨʽʤ ʪʦʛʦ, ʚʘʞʣʠʚʠʤ ʻ ʢʦʨʝʢʪʥʝ ʧʦʻʜʥʘʥʥʷ ʫʩʽʭ ʩʢʣʘʜʦʚʠʭ ʧʦʞʠʚʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʱʦ ʬʦʨʤʫʚʘʣʦ ʙ ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʜʣʷ ʨʦʩʪʫ ʦʨʛʘʥʽʟʤʫ ʪʘ 

ʥʘʢʦʧʠʯʝʥʥʷ ʮʽʣʴʦʚʠʭ ʧʨʦʜʫʢʪʽʚ. 

ʄʝʪʦʶ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʬʦʩʬʘʪʽʚ ʢʘʣʽʶ, ʫ ʩʢʣʘʜʽ 

ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʦʩʥʦʚʽ ʝʢʩʪʨʘʢʪʫ ʙʫʨʷʢʦʚʦʛʦ ʞʦʤʫ, ʥʘ ʨʽʩʪ ʚʠʱʦʛʦ 

ʙʘʟʠʜʽʘʣʴʥʦʛʦ ʛʨʠʙʘ Laetiporus sulphureus. 

ʗʢ ʚʠʜʥʦ ʟ ʜʘʥʠʭ ʪʘʙʣʠʮʽ 1 ʜʦʜʘʚʘʥʥʷ ʬʦʩʬʘʪʽʚ ʜʦ ʝʢʩʪʨʘʢʪʫ ʩʧʨʠʷʻ ʙʽʣʴʰ 

ʛʣʠʙʦʢʦʤʫ ʩʧʦʞʠʚʘʥʥʶ ʮʫʢʨʽʚ. ʊʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʠʱʽʡ ʨʽʚʝʥʴ ʙʽʣʢʫ ʚ 

ʢʫʣʴʪʫʨʘʣʴʥʽʡ ʨʽʜʠʥʽ ʟ ʨʽʟʥʠʤʠ ʬʦʩʬʘʪʘʤʠ ʫ ʧʦʨʽʚʥʷʥʽ ʟ ʢʦʥʪʨʦʣʝʤ. 

ʊʘʙʣʠʮʷ 1. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʭʽʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʪʘ 

ʢʫʣʴʪʫʨʘʣʴʥʠʭ ʨʽʜʠʥ 

ʇʦʢʘʟʥʠʢ 
ɺʠʭʽʜʥʝ 

ʩʝʨʝʜʦʚʠʱʝ 

ʂʫʣʴʪʫʨʘʣʴʥʘ ʨʽʜʠʥʘ 

ʙʝʟ 

ʬʦʩʬʘʪʽʚ 
ʂʅ2ʈʆ4 ʂ2ʅʈʆ4 

ʂʅ2ʈʆ4 ʪʘ 

ʂ2ʅʈʆ4 

ʂʦʥʮʝʥʪʨʘʮʽʷ 

ʮʫʢʨʽʚ, ʤʛ/ʤʣ 
9,85Ñ1,24 2,16Ñ0,52 2,11Ñ0,26 1,60Ñ0,15 1,76Ñ0,29 

ʂʦʥʮʝʥʪʨʘʮʽʷ 

ʙʽʣʢʽʚ, ʤʛ/ʤʣ 
3,74Ñ0,21 2,76Ñ0,30 2,81Ñ0,25 2,96Ñ0,20 2,99Ñ0,22 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʚʽʜʦʙʨʘʞʘʻ ʝʢʦʥʦʤʽʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ, ʷʢʽʡ ʥʘ 

ʢʦʥʪʨʦʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʩʪʘʥʦʚʠʚ 0,1294, ʪʦʜʽ ʷʢ ʥʘʷʚʥʽʩʪʴ ʂ2ʅʈʆ4 

ʧʨʠʟʚʦʜʠʣʘ ʜʦ ʟʤʝʥʰʝʥʥʷ ʟʥʘʯʝʥʥʷ ʜʦ 0,1197, ʘ ʂʅ2ʈʆ4 ʪʘ ʩʫʤʽʰ ʩʦʣʝʡ 

ʧʽʜʚʠʱʫʚʘʣʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʦ 0,1487 ʪʘ 0,1325, ʚʽʜʧʦʚʽʜʥʦ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʥʘʡʙʽʣʴʰ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʨʽʩʪ L. sulphureus, ʟ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʚʘʨʽʘʥʪʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʦʩʬʦʨʫ, ʤʘʻ ʜʠʛʽʜʨʦʬʦʩʬʘʪ ʢʘʣʽʶ, ʧʨʦ 

ʱʦ ʩʚʽʜʯʠʪʴ ʧʽʜʚʠʱʝʥʥʷ ʥʘ 15% ʝʢʦʥʦʤʽʯʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʫ. 
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ɯʅʊɽʈʌɽʈʆʅʆɻɽʅʅɸ ɸʂʊʀɺʅɯʉʊʔ ɸʄɯʅʆɽʊʆʂʉʀɼʀʌɽʅɯʃɯɺ ï 

ʉʊʈʋʂʊʋʈʅʀʍ ɸʅɸʃʆɻɯɺ ɸʄɯʂʉʀʅʋ  

ʐʝʤʝʥʜʶʢ ʆ.ɺ.
1,2
, ɾʦʣʥʝʨ ʃ.ɻ.

1
, ɹʠʢʦʚʘ ʊ.ɯ.

 2
, ɾʦʣʦʙʘʢ ʅ.ʄ.

2 

1
ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè, 

2
ɯʥʩʪʠʪʫʪ ʤʽʢʨʦʙʽʦʣʦʛʽʾ ʽ ʚʽʨʫʩʦʣʦʛʽʾ ʽʤ. ɼ.ʂ. ɿʘʙʦʣʦʪʥʦʛʦ ʅɸʅ ʋʢʨʘʾʥʠ 

local.viti1@bigmir.net 
ɺ ʋʢʨʘʾʥʽ ʛʦʩʪʨʦ ʩʪʦʾʪʴ ʧʠʪʘʥʥʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ ʤʘʩʦʚʠʭ 

ʚʽʨʫʩʥʠʭ ʭʚʦʨʦʙ, ʱʦ ʦʙʫʤʦʚʣʝʥʽ ʨʽʟʥʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʷʢʽ ʧʦʩʣʘʙʣʶʶʪʴ ʽʤʫʥʥʠʡ 

ʩʪʘʪʫʩ ʦʨʛʘʥʽʟʤʫ [1]. ʈʦʟʚʠʪʦʢ ʪʨʠʚʘʣʦʾ ʽʥʬʝʢʮʽʾ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʨʠʛʥʽʯʝʥʥʷʤ 

ʩʠʩʪʝʤʠ ʩʠʥʪʝʟʫ ʽʥʪʝʨʬʝʨʦʥʽʚ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠ 

ʢʦʤʧʣʝʢʩʥʽʡ ʪʝʨʘʧʽʾ ʭʚʦʨʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʱʦ ʤʘʶʪʴ ʝʪʽʦʪʨʦʧʥʫ ʘʥʪʠʚʽʨʫʩʥʫ ʪʘ 

ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʫ ʜʽʶ ʽ ʢʦʨʝʛʫʶʪʴ ʽʤʫʥʥʠʡ ʩʪʘʪʫʩ ʦʨʛʘʥʽʟʤʫ. ɼʦ ʪʘʢʠʭ 

ʧʨʝʧʘʨʘʪʽʚ ʥʘʣʝʞʠʪʴ ʽʥʪʝʨʬʝʨʦʥ (ɯʌʅ) ʪʘ ʡʦʛʦ ʽʥʜʫʢʪʦʨʠ [2]. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ ʚʠʚʯʝʥʥʷ ʽʥʪʝʨʬʝʨʦʥʦʛʝʥʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 4,4'-ʙʽʩ-(2-R-

ʝʪʦʢʩʠ)ʙʽʬʝʥʽʣʽʚ ï ʘʥʘʣʦʛʽʚ ʘʤʽʢʩʠʥʫ, ʷʢʽ ʙʫʣʠ ʩʠʥʪʝʟʦʚʘʥʽ ʉ.ʆ. ɿʘʥʦʟʦʶ ʫ 

ʚʽʜʜʽʣʽ ʤʝʜʠʯʥʦʾ ʭʽʤʽʾ ʌʽʟʠʢʦ-ʭʽʤʽʯʥʦʛʦ ʽʥʩʪʠʪʫʪʫ ʽʤ. ʆ.ɺ. ɹʦʛʘʪʩʴʢʦʛʦ ʅɸʅ 

ʋʢʨʘʾʥʠ (ʤ. ʆʜʝʩʘ). ɯʥʪʝʨʬʝʨʦʥʦʛʝʥʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʧʦʣʫʢ 1 (R =ʜʠʤʝʪʠʣʘʤʽʥʦ-), 

2 (R = 4-ʤʝʪʠʣʧʽʧʝʨʠʜʠʥʦ-), 3 (R = [2-ʤʝʪʠʣ-2-(4-ʤʝʪʠʣʧʽʧʝʨʘʟʠʥ-1-ʽʣ)-ʧʨʦʧʽʣ]-

ʘʤʽʥʦ) ʪʘ ʧʨʝʧʘʨʘʪʫ ʧʦʨʽʚʥʷʥʥʷ ʘʤʽʢʩʠʥʫ ʚʠʚʯʘʣʠ ʥʘ ʧʝʨʝʱʝʧʣʶʚʘʥʠʭ ʢʣʽʪʠʥʘʭ 

ʈST (ʧʝʨʝʱʝʧʣʶʚʘʥʽ ʪʝʩʪʠʢʫʣʠ ʧʦʨʦʩʷʪ), ʟʜʘʪʥʠʭ ʜʦ ʧʨʦʜʫʢʮʽʾ ɯʌʅ. ɹʘʟʘʣʴʥʘ 

ʧʨʦʜʫʢʮʽʷ ɯʌʅ ʚ ʢʦʥʪʨʦʣʴʥʠʭ ʢʣʽʪʠʥʘʭ ʙʫʣʘ ʚʽʜʩʫʪʥʷ. ʂʣʽʪʠʥʠ ʢʫʣʴʪʠʚʫʚʘʣʠ ʫ 

ʧʨʠʩʫʪʥʦʩʪʽ ʩʧʦʣʫʢ ʚʧʨʦʜʦʚʞ 24 ʛʦʜ (ʜʽʘʧʘʟʦʥ ʜʦʩʣʽʜʞʝʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ: 0,05 

ï 50,0 ʤʢʛ/ʤʣ). ʇʦʢʘʟʘʥʦ, ʱʦ ʩʧʦʣʫʢʠ 1 ʪʘ 2, ʷʢ ʽ ʘʤʽʢʩʠʥ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʩʧʦʣʫʢʠ 3, ʟʜʘʪʥʽ ʜʦ ʽʥʜʫʢʮʽʾ ɯʌʅ ʫ ʢʣʽʪʠʥʘʭ ʈST. ʉʧʦʣʫʢʘ 2, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʘʤʽʢʩʠʥʫ, ʷʢʠʡ ʽʥʜʫʢʫʻ ʧʨʦʜʫʢʮʽʶ ɯʌʅ ʫ ʜʽʘʧʘʟʦʥʽ 25,0 ï 50,0 ʤʢʛ/ʤʣ, ʟʜʘʪʥʘ 

ʚʠʢʣʠʢʘʪʠ ʽʥʪʝʨʬʝʨʦʥʦʛʝʥʝʟ ʫ ʟʥʘʯʥʦ ʥʠʞʯʽʡ ʢʦʥʮʝʥʪʨʘʮʽ:ʾ 6,25 ʤʢʛ/ʤʣ. 

ʇʦʨʽʚʥʶʶʯʠ ʽʥʪʝʨʬʝʨʦʥʦʛʝʥʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʧʦʣʫʢʠ 1 ʪʘ ʘʤʽʢʩʠʥʫ, ʩʣʽʜ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʜʣʷ ʦʙʦʭ ʩʧʦʣʫʢ ʥʘʡʚʠʱʘ ʧʨʦʜʫʢʮʽʷ ɯʌʅ (ʪʠʪʨ ʩʢʣʘʚ 32) 

ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʧʨʠ ʦʜʥʘʢʦʚʽʡ ʢʦʥʮʝʥʪʨʘʮʽʾ (50,0 ʤʢʛ/ʤʣ). ʎʝʡ ʬʘʢʪ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʪʝ, ʱʦ ʟʘ ʩʚʦʾʤʠ ʽʥʪʝʨʬʝʨʦʥʽʥʜʫʢʫʶʯʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʩʧʦʣʫʢʘ 1 ʥʝ 

ʧʦʩʪʫʧʘʻʪʴʩʷ ʘʤ̔ʢʩʠʥʫ, ʘ ʾʾ ʧʝʨʝʚʘʛʦʶ ʻ ʟʥʘʯʥʦ ʥʠʞʯʘ ʪʦʢʩʠʯʥʽʩʪʴ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʠʣʠ ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʧʦʧʝʨʝʜʥʽʭ 

ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʱʦʜʦ ʘʢʪʫʘʣʴʥʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʽʜʽʙʨʘʥʠʭ ʥʘʤʠ ʩʧʦʣʫʢ 1 ʪʘ 2 

ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɼʘʥʽ ʩʧʦʣʫʢʠ ʻ ʤʘʣʦʪʦʢʩʠʯʥʠʤʠ ʚ ʢʫʣʴʪʫʨʽ ʢʣʪ̔ʠʥ ʽ, 

ʚʦʜʥʦʯʘʩ, ʥʝ ʧʦʩʪʫʧʘʶʪʴʩʷ ʩʚʦʾʤʠ ʽʥʪʝʨʬʝʨʦʥʦʛʝʥʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ 

ʚʽʜʦʤʦʤʫ ʽʥʜʫʢʪʦʨʫ ɯʌʅ ï ʘʤʽʢʩʠʥʫ. 

 
1. ʐʘʡ ɼ.ʉ. ɺʠʚʯʝʥʥʷ ʽʥʪʝʨʬʝʨʦʥʦʛʝʥʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʦʨʠʛʽʥʘʣʴʥʠʭ ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʠʭ 
ʽʥʜʫʢʪʦʨʽʚ ʽʥʪʝʨʬʝʨʦʥʫ / ʐʘʡ ɼ.ʉ., ɾʦʣʦʙʘʢ ʅ.ʄ., ʉʧʽʚʘʢ ʄ.ʗ. // ɯʤʫʥʦʣʦʛʽʷ ʪʘ ʘʣʝʨʛʦʣʦʛʽʷ. 

ï 2006, ˉ3 ï ʉ. 46-49. 

2. ʉʧʽʚʘʢ ʄ.ʗ. ɯʥʜʫʢʪʦʨʠ ʽʥʪʝʨʬʝʨʦʥʫ ʷʢ ʧʨʦʪʠʚʽʨʫʩʥʽ ʘʛʝʥʪʠ: ʥʦʚʽ ʘʩʧʝʢʪʠ ʩʪʘʨʦʾ 
ʧʨʦʙʣʝʤʠ / ʉʧʽʚʘʢ ʄ.ʗ., ɸʥʜʨʦʥʘʪʽ ʉ.ɸ., ʃʷʭʦʚ ʉ. ɸ., ʂʘʨʧʦʚ ʆ.ɺ., ɾʦʣʦʙʘʢ ʅ.ʄ., ʃʠʪʚʠʥʦʚʘ 

ʃ.ʆ., ʐʘʡ ɼ.ʉ. // ɾʫʨʥʘʣ ʦʨʛ. ʪʘ ʬʘʨʤ. ʭʽʤʽʾ. ï 2007. ï ʊ. 5, ɺʠʧ. 1(17). ï ʉ. 4-20. 
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ʗʽʢʦʚʘ ʄ.ʖ. 
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aries-plazma@mail.ru 
ɻʨʠʙʠ ʷʚʣʷʶʪʴʩʷ ʫʥʽʢʘʣʴʥʠʤ ʧʨʦʜʫʢʪʦʤ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʚ ʥʠʭ ʙʽʣʢʽʚ ʽ 

ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʭʘʨʯʦʚʠʭ ʚʦʣʦʢʦʥ, ʢʦʤʧʦʥʝʥʪʽʚ, ʷʢʽ ʬʦʨʤʫʶʪʴ 

ʩʤʘʢʦʚʽ ʽ ʘʨʦʤʘʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʛʨʠʙʠ ʚʢʣʶʯʝʥʽ ʚ ʯʠʩʣʝʥʥʽ 

ʨʝʮʝʧʪʠ ʜʽʻʪʠʯʥʦʛʦ ʭʘʨʯʫʚʘʥʥʷ, ʱʦ ʢʦʨʠʩʪʫʶʪʴʩʷ ʚʝʣʠʢʠʤ ʧʦʧʠʪʦʤ ʫ ʚʩʴʦʤʫ 

ʩʚʽʪʽ, ʪʘ ʥʘʙʫʣʠ ʰʠʨʦʢʦʛʦ ʢʦʣʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʢʦʩʤʝʪʠʮʽ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʙʘʛʘʪʦ ʚʠʜʽʚ ʛʨʠʙʽʚ ʪʘ ʧʨʦʜʫʢʪʽʚ ʾʭ ʤʝʪʘʙʦʣʽʟʤʫ 

ʧʦʯʘʣʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʚ ʢʦʩʤʝʪʠʯʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʚ ʷʢʦʩʪʽ ʣʽʢʫʚʘʣʴʥʦ-

ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʟʘʩʦʙʽʚ ʧʦ ʜʦʛʣʷʜʫ ʟʘ ʰʢʽʨʦʶ ʪʘ ʟʘ ʚʦʣʦʩʩʷʤ. ʊʘʢ ʥʘʧʨʠʢʣʘʜ, 

Sparassis crispa (ʛʨʠʙʥʘ ʢʘʧʫʩʪʘ) ʟʘʚʜʷʢʠ ʩʚʦʾʤ ʣʽʢʫʚʘʣʴʥʠʤ ʚʣʘʩʪʠʚʦʩʪʷʤ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʷʢ ʦʩʥʦʚʘ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʢʦʥʜʠʮʽʦʥʝʨʽʚ ʪʘ ʷʢ ʟʚʦʣʦʞʫʶʯʠʡ 

ʢʦʤʧʦʥʝʥʪ ʜʣʷ ʰʢʽʨʠ ʚ ʩʢʣʘʜʽ ʢʨʝʤʽʚ. ʊʘʢʦʞ ʰʠʨʦʢʦʛʦ ʚʞʠʪʢʫ ʚ ʢʦʩʤʝʪʠʮʽ 

ʟʜʦʙʫʣʘ Cantharellus cibarius (ʣʠʩʠʯʢʘ ʟʚʠʯʘʡʥʘ), ʷʢʘ ʙʦʨʝʪʴʩʷ ʟ ʩʫʭʽʩʪʶ ʰʢʽʨʠ, 

ʪʦʥʽʟʫʶʯʠ ʚʝʨʭʥʽ ʤʦʣʦʜʽ ʰʘʨʠ ʝʧʽʜʝʨʤʽʩʫ ʪʘ ʟʙʝʨʽʛʘʶʯʠ ʢʠʩʣʦʪʥʦ-ʣʫʞʥʠʡ 

ʙʘʣʘʥʩ ʧʦʢʨʦʚʽʚ ʰʢʽʨʠ. 

ɼʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʤʘʩʦʢ ʪʘ ʦʣʽʡ, ʱʦ ʦʤʦʣʦʜʞʫʶʪʴ ʪʘ ʚʽʜʙʽʣʽʶʪʴ ʰʢʽʨʫ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ Tuber melanosporum (ʪʨʶʬʝʣʴ ʯʦʨʥʠʡ) ʪʘ Tuber magnatum 

(ʪʨʶʬʝʣʴ ʙʽʣʠʡ). ɽʢʩʪʨʘʢʪʠ ʟ ʮʠʭ ʛʨʠʙʽʚ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʶʪʴ ʝʣʘʩʪʠʯʥʽʩʪʴ ʪʘ 

ʫʧʨʫʛʽʩʪʴ ʰʢʽʨʠ, ʨʦʙʣʷʯʠ ʾʾ ʛʣʘʜʢʦʶ ʪʘ ʥʽʞʥʦʶ. 

ɼʫʞʝ ʧʦʧʫʣʷʨʥʠʤ ʥʘ ʩʴʦʛʦʜʥʽ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ Ganoderma lucidum, ʪʘʢ 

ʟʚʘʥʦʛʦ ʛʨʠʙʘ "ʨʝʡʰʠ". ʈʝʡʰʠ - ʚʽʜʦʤʠʡ ʟʘʩʽʙ ʜʘʦʩʽʚ, ʷʢʽ ʥʘʟʠʚʘʣʠ ʡʦʛʦ çʛʨʠʙ 

ʙʝʟʩʤʝʨʪʷè. ɹʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʚʽʥ ʤʽʩʪʠʪʴ ʛʘʥʦʜʝʨʤʘʧʦʣʽʪʠ, ʷʢʽ ʧʦʟʠʪʠʚʥʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʦʚʝʨʭʥʶ ʰʢʽʨʠ. ʈʝʢʦʤʝʥʜʫʻʪʴʩʷ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʩʢʣʘʜʽ 

ʣʦʩʴʡʦʥʽʚ ʜʣʷ ʯʫʪʣʠʚʦʾ ʰʢʽʨʠ ʦʙʣʠʯʯʷ ʪʘ ʚ ʟʚʦʣʦʞʫʶʯʠʭ ʧʨʦʜʫʢʪʘʭ, ʱʦ 

ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʰʢʽʨʠ [1]. 

ʍʽʪʠʥ ï ʙʽʦʧʦʣʽʤʝʨ ʛʨʠʙʥʠʡ ʢʣʽʪʠʥʥʦʾ ʩʪʽʥʢʠ ï ʧʨʠʚʝʨʪʘʻ ʫʚʘʛʫ ʤʝʜʠʢʽʚ 

ʪʘ ʢʦʩʤʝʪʦʣʦʛʽʚ, ʟʘʚʜʷʢʠ ʚʠʩʦʢʽʡ ʙʽʦʣʦʛʽʯʥʽʡ ʘʢʪʠʚʥʦʩʪʽ, ʦʧʦʩʝʨʝʜʢʦʚʘʥʽʡ 

ʝʣʝʢʪʨʦʩʪʘʪʠʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ, ʱʦ ʟʘʣʝʞʘʪʴ ʚʽʜ ʩʪʨʫʢʪʫʨʠ ʡʦʛʦ ʦʣʽʛʦʤʝʨʽʚ, 

ʩʪʫʧʝʥʷ ʾʭ ʧʦʣʽʤʝʨʠʟʘʮʽʾ ʽ ʘʮʝʪʠʣʶʚʘʥʥʷ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʭʽʪʠʥʫ ʪʘ ʭʽʪʠʥʦʚʠʭ 

ʢʦʤʧʦʟʠʮʽʡ ʚ ʷʢʦʩʪʽ ʤʘʟʝʡ ʤʦʞʝ ʚʠʢʣʶʯʠʪʠ ʜʦʜʘʪʢʦʚʫ ʜʝʟʽʥʬʝʢʮʽʶ ʧʦʚʝʨʭʥʽ 

ʨʘʥʠ ʨʽʟʥʠʤʠ ʭʽʤʽʯʥʠʤʠ ʩʧʦʣʫʢʘʤʠ, ʱʦ ʟʤʝʥʰʠʪʴ ʪʦʢʩʠʯʥʠʡ ʽ ʘʣʝʨʛʝʥʥʠʡ 

ʚʧʣʠʚ ʭʽʤʽʯʥʠʭ ʩʧʦʣʫʢ ʥʘ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ [2]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʨʠʙʽʚ ʪʘ ʾʭ ʧʨʦʜʫʢʪʽʚ ʻ ʜʫʞʝ ʧʝʨʩʧʝʢʪʠʚʥʠʤ. 

 

1. Mushrooms - a source of cosmetic magic [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] // - ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

http://www.campo-research.com/articles/Mushrooms-Asource%20CosmeticMagic.pdf 

2. ʄʘʢʩʠʤʦʚ ʀ.ɺ. ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʭʠʪʠʥʘ ʠ ʩʬʝʨʳ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ // ʀʟʚʝʩʪʠʷ 

ʋʬʠʤʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʈɸʅ ï 2013.ï ˉ2.ï ʉ.38-61. 
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KARST. 

ʗʽʢʦʚʘ ʄ.ʖ.
1
,
 
ʄʠʭʘʡʣʦʚʘ ʆ.ɹ.

 2 

1
 ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ "ʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ"

 

2
ɯʥʩʪʠʪʫʪ ʙʦʪʘʥʽʢʠ ʽʤʝʥʽ ʄ.ɻ. ʍʦʣʦʜʥʦʛʦ ʅɸʅ ʋʢʨʘʾʥʠ, 

aries-plazma@mail.ru 

 

ʂʫʣʴʪʫʨʠ ʨʦʜʫ P.betulinus, ʱʦ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʚʽʜʜʽʣʫ Basidiomycota, 

ʤʘʶʪʴ ʧʝʚʥʽ ʬʘʨʤʘʢʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. ʉʫʯʘʩʥʠʤʠ ʜʦʩʣʽʜʥʠʢʘʤʠ [1] 

ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʷʢ ʧʣʦʜʦʚʠʭ 

ʪʽʣ, ʪʘʢ ʽ ʤʽʮʝʣʽʶ P.betulinus. ɿʦʢʨʝʤʘ, ʚʠʜʽʣʝʥʦ  ʘʥʪʠʙʽʦʪʠʢ, ʷʢʠʡ ʦʪʨʠʤʘʚ ʥʘʟʚʫ 

"ʧʽʧʪʘʤʽʥ", ʟ ʤʦʣʝʢʫʣʷʨʥʦʶ ʬʦʨʤʫʣʦʶ C20H35N3 [2] ʽ ʚʠʷʚʣʷʻ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʫ 

ʜʽʶ ʜʦ Bacillus subtilis ʪʘ Escherichia coli [3].  

ʈʦʟʨʦʙʢʘ ʪʝʭʥʦʣʦʛʽʾ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʙʘʟʠʜʽʦʤʽʮʝʪʽʚ ʚʢʣʶʯʘʻ  ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ ʜʣʷ ʨʦʩʪʫ ʽ ʟʙʝʨʝʞʝʥʥʷ ʰʪʘʤʽʚ ʫ ʥʘʣʝʞʥʦʤʫ ʬʽʟʽʦʣʦʛʽʯʥʦʤʫ 

ʩʪʘʥʽ, ʩʘʤʝ ʪʦʤʫ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʚʠʚʯʝʥʥʷ ʤʦʨʬʦʣʦʛʦ-ʢʫʣʴʪʫʨʘʣʴʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʤʽʮʝʣʽʶ ʟ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʰʪʘʤʽʚ, 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

ɼʦʩʣʽʜʞʝʥʦ ʨʽʩʪ 11 ʰʪʘʤʽʚ P. betulinus ʥʘ 3 ʨʽʟʥʠʭ ʞʠʚʠʣʴʥʠʭ 

ʩʝʨʝʜʦʚʠʱʘʭ: ʩʫʩʣʦ-ʘʛʘʨ (ʉɸ), ʢʘʨʪʦʧʣʷʥʦ-ʜʝʢʩʪʨʦʟʥʠʡ ʘʛʘʨ (ʂɼɸ), ʛʣʶʢʦʟʦ-

ʧʝʧʪʦʥ-ʜʨʽʞʜʞʦʚʠʡ ʘʛʘʨ (ɻʇɼɸ). ɺʨʘʭʦʚʫʚʘʣʠ ʤʦʨʬʦʣʦʛʽʶ ʢʦʣʦʥʽʡ ʥʘ ʧʝʚʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʨʦʟʚʠʪʢʫ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʤʽʮʝʣʽʶ, ʚʠʟʥʘʯʘʣʠ 

ʨʘʜʽʘʣʴʥʫ  ʰʚʠʜʢʽʩʪʴ ʨʦʩʪʫ.  ʂʫʣʴʪʠʚʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠ ʟʘ  ʪʝʤʧʝʨʘʪʫʨ: 4Ñ0,1; 

22Ñ0,1; 26Ñ0,1; 28Ñ0,1Áʉ. ɼʣʷ ʧʝʨʝʚʽʨʢʠ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʢʫʣʴʪʫʨ ʾʭ ʽʥʢʫʙʫʚʘʣʠ 

ʥʘ ɻʇɼɸ ʟʘ ʪʝʤʧʝʨʘʪʫʨ 30 ï 36 Áʉ ʟ ʢʨʦʢʦʤ 1Áʉ. 

ʇʨʦʚʝʜʝʥʝ ʢʦʤʧʣʝʢʩʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʣʦ ʟʤʦʛʫ ʦʪʨʠʤʘʪʠ ʜʘʥʽ ʧʨʦ ʨʽʩʪ ʽ 

ʤʦʨʬʦʣʦʛʽʶ ʢʫʣʴʪʫʨ P. betulinus  ʥʘ ʘʛʘʨʠʟʦʚʘʥʠʭ ʞʠʚʠʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ 

ʨ̔ ʟʥʦʛʦ ʩʢʣʘʜʫ ʟʘ ʨʽʟʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʽʥʢʫʙʘʮʽʾ. ʈʽʩʪ ʤʽʮʝʣʽʶ ʟʘʬʽʢʩʦʚʘʥʦ ʥʘ ʚʩʽʭ 

ʩʝʨʝʜʦʚʠʱʘʭ, ʟʘ  ʰʚʠʜʢʽʩʪʶ ʨʦʩʪʫ ʰʪʘʤʠ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʢʫʣʴʪʫʨ, ʱʦ ʨʦʩʪʫʪʴ ʽʟ 

ʩʝʨʝʜʥʴʦʶ ʰʚʠʜʢʽʩʪʶ (5ï9 ʤʤ/ʜʦʙʫ),  ʤʘʢʩʠʤʘʣʴʥʘ ʰʚʠʜʢʽʩʪʴ  ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ 

ʥʘ ʂɼɸ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʨʽʩʪ ʤʽʮʝʣʽʶ ʚʽʜʙʫʚʘʚʩʷ ʫ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʽʥʪʝʨʚʘʣʽ 

4ï30Áʉ,  ʦʧʪʠʤʘʣʴʥʦʶ ʙʫʣʘ ʪʝʤʧʝʨʘʪʫʨʘ   26 Áʉ. ɿʘ  36Áʉ ʽʟ ʝʢʩʧʦʟʠʮʽʻʶ 3 ʜʦʙʠ 

ʰʪʘʤʠ ʚʪʨʘʯʘʣʠ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ. 
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ɺʤʽʩʪ ʞʦʚʪʦʛʦ ʧʽʛʤʝʥʪʫ ʚ ʟʝʨʥʽ ʻ ʚʘʞʣʠʚʠʤ ʧʘʨʘʤʝʪʨʦʤ ʷʢʦʩʪʽ ʷʢ ʜʣʷ ʪʚʝʨʜʦʾ (Triticum 

durum Desf.), ʪʘʢ ʽ ʜʣʷ ʤôʷʢʦʾ (Triticum aestivum L.) ʧʰʝʥʠʮʽ. ʎʷ ʦʟʥʘʢʘ ʚʧʣʠʚʘʻ ʥʘ ʢʽʥʮʝʚʫ 

ʷʢʽʩʪʴ ʽ ʭʘʨʯʦʚʫ ʮʽʥʥʽʩʪʴ ʤʘʢʘʨʦʥʥʠʭ ʪʘ ʭʣʽʙʦʧʝʢʘʨʩʴʢʠʭ ʚʠʨʦʙʽʚ. ʂʦʣʽʨ ʝʥʜʦʩʧʝʨʤʫ ʧʰʝʥʠʮʽ 

ʻ ʚʠʟʥʘʯʘʣʴʥʠʤ ʜʣʷ ʢʦʣʴʦʨʫ ʙʦʨʦʰʥʘ ʽ ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʚʤʽʩʪʦʤ ʢʘʨʦʪʠʥʦʾʜʽʚ ʫ 

ʟʝʨʥʽʚʮʽ. 

ɿʘ ʭʽʤʽʯʥʦʶ ʧʨʠʨʦʜʦʶ ʢʘʨʦʪʠʥʦʾʜʠ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʢʣʘʩʫ ʪʝʨʧʝʥʦʾʜʽʚ. ʉʠʥʪʝʟʫʶʪʴʩʷ 

ʢʘʨʦʪʠʥʦʾʜʠ ʪʽʣʴʢʠ ʚ ʦʨʛʘʥʽʟʤʘʭ ʨʦʩʣʠʥ ʪʘ ʙʘʢʪʝʨʽʡ, ʪʚʘʨʠʥʠ ʟʜʘʪʥʽ ʜʦ ʾʭ ʟʘʩʚʦʻʥʥʷ ʪʘ 

ʘʢʫʤʫʣʶʚʘʥʥʷ. ʋ ʨʦʩʣʠʥ ʢʘʨʦʪʠʥʦʾʜʠ ʚʽʜʽʛʨʘʶʪʴ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʬʦʪʦʩʠʥʪʝʟʽ, ʘ ʪʘʢʦʞ 

ʚʠʢʦʥʫʶʪʴ ʬʦʪʦʧʨʦʪʝʢʪʦʨʥʫ ʬʫʥʢʮʽʶ. ʂʣʶʯʦʚʠʤ ʬʝʨʤʝʥʪʘʪʠʚʥʠʤ ʢʦʤʧʣʝʢʩʦʤ ʙʽʦʩʠʥʪʝʟʫ 

ʢʘʨʦʪʠʥʦʾʜʽʚ ʻ ʬʽʪʦʾʥ ʩʠʥʪʘʟʘ (Psy), ʷʢʘ ʢʘʪʘʣʽʟʫʻ ʢʦʥʜʝʥʩʘʮʽʶ ʜʚʦʭ ʤʦʣʝʢʫʣ 

ʛʝʨʘʥʽʣʛʝʨʘʥʽʣʧʽʨʦʬʦʩʬʘʪʫ ʟ ʫʪʚʦʨʝʥʥʷʤ ʬʽʪʦʾʥʫ. ʋ ʟʣʘʢʽʚ ʚʠʟʥʘʯʝʥʽ ʜʫʧʣʽʢʦʚʘʥʽ ʛʝʥʠ Psy1 ʪʘ 

Psy2. ʋ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʜʦʚʝʜʝʥʦ, ʱʦ ʩʘʤʝ ʛʝʥ Psy1, ʘ ʥʝ Psy2, ʧʦʚôʷʟʘʥʠʡ ʽʟ 

ʚʤʽʩʪʦʤ ʞʦʚʪʦʛʦ ʧʽʛʤʝʥʪʫ (Palaisa et al. 2003). ɻʦʤʝʦʣʦʛʽʯʥʽ ʛʝʥʠ Psy-ɸ1, Psy-B1, Psy-D1 

ʧʰʝʥʠʮʽ ʣʦʢʘʣʽʟʦʚʘʥʽ ʥʘ ʭʨʦʤʦʩʦʤʘʭ 7A, 7B ʪʘ 7D ʚʽʜʧʦʚʽʜʥʦ. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʥʷ ʦʧʪʠʤʽʟʘʮʽʾ ʫʤʦʚ ʥʠʩʭʽʜʥʦʾ ʧʦʣʽʤʝʨʘʟʥʦʾ ʣʘʥʮʶʛʦʚʦʾ 

ʨʝʘʢʮʽʾ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʘʣʝʣʴʥʦʛʦ ʩʪʘʥʫ ʛʝʥʘ Psy-A1, ʘ ʪʘʢʦʞ ʧʝʨʝʚʽʨʢʘ ʚʽʪʯʠʟʥʷʥʠʭ ʩʦʨʪʽʚ 

ʧʰʝʥʠʮʽ ʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʮʽʥʥʠʭ ʘʣʝʣʝʡ ʜʘʥʦʛʦ ʛʝʥʘ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʥʠʩʭʽʜʥʦʾ ʧʦʣʽʤʝʨʘʟʥʦʾ ʣʘʥʮʶʛʦʚʦʾ ʨʝʘʢʮʽʾ ʥʘ ʛʝʥ Psy-A1 ʙʫʣʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʩʧʝʮʠʬʽʯʥʽ ʧʨʘʡʤʝʨʠ YP7AF ʪʘ YP7AR (He et al., 2008). ʆʧʪʠʤʽʟʦʚʘʥʠʡ ʨʝʞʠʤ 

ʘʤʧʣʽʬʽʢʘʮʽʾ ʩʢʣʘʜʘʚʩʷ ʟ ʪʘʢʠʭ ʝʪʘʧʽʚ: ʧʦʯʘʪʢʦʚʘ ʜʝʥʘʪʫʨʘʮʽʷ 94 Áʉ ï 3 ʭʚ, 5 ʮʠʢʣʽʚ 

ʜʝʥʘʪʫʨʘʮʽʷ ʧʨʠ 94 Áʉ ï 30 ʩ, ʨʝʥʘʪʫʨʘʮʽʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 68 Áʉ, ʱʦ ʻ ʚʠʱʦʶ ʟʘ ʦʧʪʠʤʘʣʴʥʫ 

ï 30 ʩ ʽ ʟ ʢʦʞʥʠʤ ʮʠʢʣʦʤ ʪʝʤʧʝʨʘʪʫʨʘ ʟʤʝʥʰʫʻʪʴʩʷ ʥʘ 1 Áʉ, ʝʣʦʥʛʘʮʽʷ ʧʨʠ 72 Áʉ ï 19 ʩ; 30 

ʮʠʢʣʽʚ ʜʝʥʘʪʫʨʘʮʽʷ ʧʨʠ 94Áʉ ï 30 ʩ, ʨʝʥʘʪʫʨʘʮʽʷ ʧʨʠ 63 Áʉ ï 30 ʩ, ʝʣʦʥʛʘʮʽʷ ʧʨʠ 72 Áʉ ï 19 ʩ; 

ʟʘʚʝʨʰʘʣʴʥʘ ʝʣʦʥʛʘʮʽʷ 72 Áʉ ï 5 ʭʚ. ʇʨʦʜʫʢʪʠ ʘʤʧʣʽʬʽʢʘʮʽʾ ʨʦʟʜʽʣʷʣʠ ʰʣʷʭʦʤ ʝʣʝʢʪʨʦʬʦʨʝʟʫ 

ʚ 1,6%-ʤʫ ʘʛʘʨʦʟʥʦʤʫ ʛʝʣʽ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ 92 ʟʨʘʟʢʽʚ ʟʘʛʘʣʴʥʦʾ ʨʦʩʣʠʥʥʦʾ ɼʅʂ ʚʽʪʯʠʟʥʷʥʠʭ ʩʦʨʪʽʚ ʧʰʝʥʠʮʽ ʫ 

ʩʦʨʪʫ ɸʥʪʦʥʽʚʢʘ ʙʫʚ ʽʜʝʥʪʠʬʽʢʦʚʘʥʠʡ ʘʣʝʣʴ Psy-A1b, ʧʨʦ ʷʢʠʡ ʩʚʽʜʯʠʪʴ ʘʤʧʣʽʢʦʥ ʨʦʟʤʽʨʦʤ 

194 ʧ.ʥ. ɼʣʷ ʨʝʰʪʠ ʟʨʘʟʢʽʚ ʚʠʷʚʠʣʠ ʥʘʷʚʥʽʩʪʴ ʘʤʧʣʽʢʦʥʫ 231 ʧ.ʥ, ʷʢʠʡ ʭʘʨʘʢʪʝʨʥʠʡ ʜʣʷ ʘʣʝʣʶ 

Psy-A1a. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʟʥʘʯʥʝ ʧʦʰʠʨʝʥʥʷ ʘʣʝʣʶ Psy-A1b, ʷʢʠʡ ʟʘ ʣʽʪʝʨʘʪʫʨʥʠʤʠ 

ʜʘʥʠʤʠ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʟʥʠʞʝʥʠʡ ʚʤʽʩʪ ʢʘʨʦʪʠʥʦʾʜʽʚ ʫ ʟʝʨʥʽʚʢʘʭ, ʩʝʨʝʜ ʚʽʪʯʠʟʥʷʥʠʭ ʩʦʨʪʽʚ 

ʧʰʝʥʠʮʽ.  

ʆʧʪʠʤʽʟʦʚʘʥʘ ʩʠʩʪʝʤʘ ɼʅʂ-ʤʘʨʢʝʨʽʚ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʘʣʝʣʴʥʦʛʦ ʩʪʘʥʫ ʛʝʥʘ Psy-A1 

ʤʦʞʝ ʙʫʪʠ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʘʥʘ ʫ ʩʝʣʝʢʮʽʡʥʠʭ ʧʨʦʛʨʘʤʘʭ ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʧʦʢʨʘʱʝʥʥʷ 

ʷʢʦʩʪʽ ʩʦʨʪʽʚ ʧʰʝʥʠʮʽ ʪʘ ʧʨʦʜʫʢʪʽʚ ʽʟ ʥʝʾ. 
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Hossein Rassi and Samaneh Niko 

Department of Biology, Karaj Branch, Islamic Azad University, Karaj, Iran 

 

BACKGROUND: Human papillomavirus type 16 and 18 are closely associated 

with the development of human cervical carcinoma, which is one of the most 

common causes of cancer death in women worldwide. At present, HPV type 18 

accounts for about 34 % of all HPV infections in Iran and the most promising vaccine 

against HPV infection is based on the L1 major capsid protein. The L1 protein of 

HPV18 has the capacity to self-assemble into capsomers or virus-like particles 

(VLPs) that are non-infectious, highly immunogenic and allowing their use in 

vaccine production. The methylotrophic yeast Pichia pastoris is an efficient and 

inexpensive expression system used to produce high levels of heterologous proteins. 

In this study we expressed HPV18 L1 VLPs in P. pastoris. 

METHODS: The gene encoding the major capsid protein L1 of the high-risk 

HPV type 18 was isolated from Iranian patient by PCR and inserted into pTG19-T 

vector to obtain the recombinant expression vector pTG19-HPV18-L1. Then, the 

pTG19-HPV18-L1 was transformed into E. coil strain DH5Ŭ and the recombinant 

protein HPV18 L1 was expressed under IPTG induction in soluble form. The HPV18 

L1 gene was excised from recombinant plasmid with XhoI and EcoRI enzymes and 

ligated into the yeast expression vector pPICZŬ linearized with the same enzymes, 

and transformed into P. pastoris. Induction and expression of HPV18 L1 protein was 

demonstrated by BMGY/BMMY and RT PCR. 

RESULTS: The parameters for induced cultivation for strain in P. pastoris 

KM71 with HPV16L1 were investigated in shaking flask cultures. After induced 

cultivation BMMY (pH 7.0) medium supplemented with methanol to a final 

concentration of 1.0% every 24 h at 37 degrees C for 96 h, the recombinant produced 

78.6 mg/L of L1 protein. 

CONCLUSION: This work offers the possibility for the production of 

prophylactic vaccine for cervical carcinoma by P. pastoris for HPV-18 L1 gene. The 

VLP-based HPV vaccines can prevent persistent HPV18 infections and cervical 

cancer in Iran. The HPV-18 L1 gene was expressed successfully in E.coli, which 

provides necessary basis for preparing HPV-18 L1 vaccine in human. Also, HPV 

type 18 L1 protein expressed in Pichia pastoris will facilitate the HPV vaccine 

development and structure-function study. 
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Production of novel antibiotics by importing eryK and eryG genes in 

Streptomyces fradiae 
Neda Gegar Goshe  2 , Marjan Moradi fard  1 and Hossein Rassi 1 

1 Department of Biology, Karaj Branch, Islamic Azad University, Karaj, Iran 

2 Department of Biology, Damghan Branch, Islamic Azad University, Karaj, Iran 

 

The antibacterial properties of macrolide antibiotics (such as erythromycin  and 

tylosin) depend ultimately on the glycosylation of otherwise inactive polyketide 

lactones. Among the sugars commonly found in such macrolides are various 6-

deoxyhexoses including the 3-dimethylamino sugars mycaminose and desosamine (4-

deoxymycaminose). Some macrolides (such as tylosin) possess multiple sugar 

moieties, whereas others (such as erythromycin) have two sugar substituents. 

Streptomyces fradiae is an ideal host for development of generic polyketide-

overproducing strains because it contains three of the most common precursors-

malonyl-CoA, methylmalonyl-CoA and ethylmalonyl-CoA-used by modular PKS, 

and is a host that is amenable to genetic manipulation. As patterns of glycosylation 

markedly influence a macrolide's drug activity, there is considerable interest in the 

possibility of using combinatorial biosynthesis to generate new pairings of polyketide 

lactones with sugars, especially 6-deoxyhexoses. Here, we report a successful attempt 

to alter the aminodeoxyhexose-biosynthetic capacity of Streptomyces fradiae (a 

producer of tylosin) by importing genes from the erythromycin producer 

Saccharopolyspora erythraea. The biotransformation of erythromycin-D into the 

desired major component erythromycin-A involves two final enzymatic reactions, 

EryK-catalyzed hydroxylation at the C-12 position of the aglycone and EryG-

catalyzed O methylation at the C-3  position of macrose .This engineered S. fradiae 

produced substantial amounts of two potentially useful macrolides that had not 

previously been obtained by fermentation. 
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ʉɽʂʎɯʗ 2.  ɹɯʆɯʅʌʆʈʄɸʊʀʂɸ. ʄʆʃɽʂʋʃʗʈʅɸ ʊɸ ʂʃɯʊʀʅʅɸ 

ɹɯʆʊɽʍʅʆʃʆɻɯʗ 

 
ʋɼʂ 579.61 

ʉʆɿɼɸʅʀɽ ʀ ʇʈɽɼɺɸʈʀʊɽʃʔʅʆɽ ʊɽʉʊʀʈʆɺɸʅʀɽ ʐʊɸʄʄɸ 

ESCHERICHIA COLI ɼʃʗ ʇʈʆɺɽʈʂʀ ʕʌʌɽʂʊʀɺʅʆʉʊʀ 

ʀʅɻʀɹʀʊʆʈʆɺ ʃɽʁʎʀʃ-ʊʈʅʂ ʉʀʅʊɽʊɸɿʓ MYCOBACTERIUM 

TUBERCULOSIS IN VIVO 

ɹʝʣʦʫʩ ʀ.ɸ., ɹʦʷʨʰʠʥ ʂ.ʉ., ʊʫʢʘʣʦ ʄ.ɸ. 

ʀʥʩʪʠʪʫʪ ʤʦʣʝʢʫʣʷʨʥʦʡ ʙʠʦʣʦʛʠʠ ʠ ʛʝʥʝʪʠʢʠ ʅɸʅ ʋʢʨʘʠʥʳ 

irina.ladymusic3@yandex.ua 

ʃʝʡʮʠʣ-ʪʈʅʂ ʩʠʥʪʝʪʘʟʘ (ʃʝʡʈʉ) ʢʘʪʘʣʠʟʠʨʫʝʪ ʘʤʠʥʦʘʮʠʣʠʨʦʚʘʥʠʝ 

ʪʈʅʂ
ʃʝʡ

 ʣʝʡʮʠʥʦʤ, ʠ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʳʤ ʵʣʝʤʝʥʪʦʤ ʙʝʣʦʢʩʠʥʪʝʟʠʨʫʶʱʝʛʦ 

ʘʧʧʘʨʘʪʘ ʢʣʝʪʢʠ, ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʜʥʦʡ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʤʠʰʝʥʝʡ ʜʣʷ 

ʜʠʟʘʡʥʘ ʘʥʪʠʙʠʦʪʠʢʦʚ. ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʦ ʩʦʟʜʘʥʠʝ ʰʪʘʤʤʘ 

Escherichia coli, ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ ʢʦʪʦʨʦʛʦ ʚʳʨʘʞʝʥʥʦ ʟʘʚʠʩʠʪ ʦʪ ʵʢʩʧʨʝʩʩʠʠ ʠ 

ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʃʝʡʈʉ Mycobacterium tuberculosis, ʧʦʪʝʥʮʠʘʣʴʥʦ 

ʧʨʠʛʦʜʥʦʛʦ ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʛʠʙʠʪʦʨʦʚ ʵʪʦʛʦ ʬʝʨʤʝʥʪʘ in 

vivo. 

ɿʘ ʦʩʥʦʚʫ ʙʳʣ ʚʟʷʪ ʰʪʘʤʤ KL231, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ 

ʪʝʨʤʦʣʘʙʠʣʴʥʦʩʪʴʶ ʃʝʡʈʉ ʠ ʘʫʢʩʦʪʨʦʬʥʦʩʪʴʶ ʧʦ ʪʠʤʠʥʫ. 

ʂʦʤʧʣʝʤʝʥʪʠʨʫʶʱʠʡ ʛʝʥ ʃʝʡʈʉ M. tuberculosis, ʢʣʦʥʠʨʦʚʘʥʥʳʡ ʚ 

ʵʢʩʧʨʝʩʩʠʨʫʶʱʠʡ ʚʝʢʪʦʨ pET28ʘ ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʧʨʦʤʦʪʦʨʘ ʬʘʛʘ ʊ7 ʠ lac-

ʦʧʝʨʘʪʦʨʘ, ʙʳʣ ʚʥʝʩʸʥ ʚ ʢʣʝʪʢʠ ʧʫʪʸʤ ʵʣʝʢʪʨʦʧʦʨʘʮʠʠ. ʂʣʦʥʳ, ʧʦʣʫʯʝʥʥʳʝ 

ʧʦʩʣʝ  ʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʥʘ ʩʝʣʝʢʪʠʚʥʦʡ ʩʨʝʜʝ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʪʨʘʥʩʢʨʠʧʮʠʠ ʛʝʥʘ ʃʝʡʈʉ M. tuberculosis, ʵʢʩʧʨʝʩʩʠʨʫʶʱʠʡ ʚʝʢʪʦʨ pAR1219, 

ʥʝʩʫʱʠʡ ʛʝʥ ʊ7-ʧʦʣʠʤʝʨʘʟʳ ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʧʨʦʤʦʪʦʨʘ lac UV5 ʠ lac-ʦʧʝʨʘʪʦʨʘ, 

ʘ ʪʘʢʞʝ ʛʝʥ ɓ-ʣʘʢʪʘʤʘʟʳ, ʙʳʣ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥ ʪʘʢʠʤ ʞʝ ʦʙʨʘʟʦʤ. ʇʘʨʘʣʣʝʣʴʥʦ 

ʥʘ ʦʩʥʦʚʝ KL231 ʙʳʣ ʩʦʟʜʘʥ ʢʦʥʪʨʦʣʴʥʳʡ ʰʪʘʤʤ, ʥʝʩʫʱʠʡ pAR1219 ʠ ʧʫʩʪʦʡ 

ʚʝʢʪʦʨ pET28ʘ. 

ʇʦ ʦʜʥʦʤʫ ʠʟ ʢʦʤʧʣʝʤʝʥʪʠʨʦʚʘʥʥʳʭ ʠ ʢʦʥʪʨʦʣʴʥʳʭ ʢʣʦʥʦʚ ʙʳʣʠ 

ʧʨʦʠʟʚʦʣʴʥʦ ʚʳʙʨʘʥʳ ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ. ʇʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʙʘʢʪʝʨʠʘʣʴʥʳʭ 

ʢʫʣʴʪʫʨ ʥʘ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʃʫʨʠʘ-ɹʝʨʪʘʥʠ ʧʨʠ 30 ʠ 42 
ʦ
ʉ, ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ 

ʥʘʙʣʶʜʘʣʦʩʴ ʚʳʨʘʞʝʥʥʦʝ ʦʧʝʨʝʞʝʥʠʝ ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ ʢʦʤʧʣʝʤʝʥʪʠʨʦʚʘʥʥʦʛʦ 

ʰʪʘʤʤʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʴʥʳʤ. ɺ ʘʥʘʣʦʛʠʯʥʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʥʘ 

ʤʠʥʠʤʘʣʴʥʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʄ9, ʧʨʠ 30 
ʦ
ʉ ʥʘʙʣʶʜʘʣʩʷ ʚʳʨʘʞʝʥʥʳʡ ʨʦʩʪ 

ʢʦʤʧʣʝʤʝʥʪʠʨʦʚʘʥʥʦʛʦ ʰʪʘʤʤʘ, ʧʨʠ ʧʨʘʢʪʠʯʝʩʢʦʤ ʦʪʩʫʪʩʪʚʠʠ ʨʦʩʪʘ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʰʪʘʤʤʘ. ʇʨʠ 42 
ʦ
ʉ ʨʦʩʪ ʦʙʦʠʭ ʰʪʘʤʤʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʧʨʦʷʚʣʷʣʩʷ ʚ ʪʝʯʝʥʠʝ 25 ʯʘʩʦʚ. ʇʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʤʦʞʝʪ ʦʪʨʘʞʘʪʴ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ ʤʫʪʘʮʠʠ ʃʝʡʈʉ E. coli KL231, ʧʨʠʚʝʜʰʝʡ ʢ ʝʸ 

ʪʝʨʤʦʣʘʙʠʣʴʥʦʩʪʠ, ʧʨʦʷʚʣʷʶʱʠʝʩʷ ʚ ʫʩʣʦʚʠʷʭ ʦʙʝʜʥʸʥʥʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʙʦʨ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʧʦʟʚʦʣʷʝʪ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ 

ʚʢʣʘʜ ʃʝʡʈʉ M. tuberculosis ʠ ʪʝʨʤʦʣʘʙʠʣʴʥʦʡ ʃʝʡʈʉ E. coli KL231 ʚ ʩʢʦʨʦʩʪʴ 

ʨʦʩʪʘ ʢʫʣʴʪʫʨʳ ʜʘʞʝ ʙʦʣʝʝ ʦʪʯʸʪʣʠʚʦ, ʯʝʤ ʚʳʙʦʨ ʪʝʤʧʝʨʘʪʫʨʳ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ. 
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ʋɼʂ 577.1/3 

ɹɯʆɯʅʌʆʈʄɸʎɯʁʅʀʁ ɸʅɸʃɯɿ ɿɺʆʈʆʊʅʆɻʆ ɯ ʅɽɿɺʆʈʆʊʅʆɻʆ 

ʅɸʂʆʇʀʏɽʅʅʗ ɿɸʃɯɿɸ ɺ CHRYSIOGENES 

ɹʝʩʧʘʣʴʢʦ ɸ. ɺ., ɻʝʨʝʡʭʘʥʦʚʘ ɽ. ʂ., ɼʝʤôʷʥʝʥʢʦ ɯ. ɺ. 
ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʇɯè 

03056, ʂʠʾʚ, ʧʨ. ʇʝʨʝʤʦʛʠ 36, ʬʘʢʫʣʴʪʝʪ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʪʘ ʙʽʦʪʝʭʥʽʢʠ 

e-mail:pitbm@ukr.net 

 

Chrysiogenes arsenatis ï ʚʠʜ ʙʘʢʪʝʨʽʡ, ʻʜʠʥʠʡ ʫ ʩʚʦʻʤʫ ʪʠʧʽ (ʚʽʜʜʽʣʽ) 

Chrysiogenetes. ʎʝ ï ʘʥʥʘʝʨʦʙʥʠʡ ʭʝʤʦʣʽʪʦʘʚʪʦʪʨʦʬʥʠʡ ʦʨʛʘʥʽʟʤ, ʷʢʠʡ ʟʜʘʪʥʠʡ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʠʰôʷʢ ʚ ʷʢʦʩʪʽ ʢʽʥʮʝʚʦʛʦ ʘʢʮʝʧʪʦʨʘ ʝʣʝʢʪʨʦʥʽʚ ʧʨʠ 

çʘʨʩʝʥʘʪʥʦʤʫ ʜʠʭʘʥʥʽè. ʋ ʚʠʧʘʜʢʫ ʮʴʦʛʦ ʦʨʛʘʥʽʟʤʫ, ʚʽʥ ʩʧʦʞʠʚʘʻ ʤʠʰ'ʷʢ. ʗʢ 

ʜʦʥʦʨʘ ʝʣʝʢʪʨʦʥʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʘʮʝʪʘʪ, ʧʽʨʫʚʘʪ, D- ʠ L-ʣʘʢʪʘʪ, ʬʫʤʘʨʘʪ, 

ʩʫʢʮʽʥʘʪ ʽ ʤʘʣʘʪ. ʗʚʣʷʻ ʩʦʙʦʶ ʧʘʣʠʯʢʦʚʠʜʥʫ ʟʢʨʠʚʣʝʥʫ ʙʘʢʪʝʨʽʶ, ʨʫʭʦʤʫ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʦʜʥʦʛʦ ʧʦʣʷʨʥʦʛʦ ʜʞʛʫʪʠʢʘ. 

ʊʦʤʫ ʮʽʢʘʚʠʤ ʙʫʣʦ ʙ ʜʦʩʣʽʜʠʪʠ ʟʜʘʪʥʽʩʪʴ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʪʠʧʫ 

Chrysiogenetes ʜʦ ʙʽʦʤʽʥʝʨʘʣʽʟʘʮʽʾ (ʥʝʟʚʦʨʦʪʥʽʡ ʤʝʭʘʥʽʟʤ ʥʘʢʦʧʠʯʝʥʥʷ ʟʘʣʽʟʘ). 

ɼʣʷ ʮʴʦʛʦ ʤʝʪʦʜʘʤʠ ʧʦʨʽʚʥʷʣʴʥʦʾ ʛʝʥʦʤʽʢʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʧʦʰʫʢ ʛʦʤʦʣʦʛʽʚ 

ʄʘʤ-ʙʽʣʢʽʚ Magnetospirillium gryphiswaldense MSR-1 ʚ ʧʨʦʪʝʦʤʘʭ ʧʨʝʜʩʪʘʚʥʠʢʽʚ 

ʨʦʜʠʥʠ Chrysiogenes. ɺʠʨʽʚʥʶʚʘʥʥʷ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʨʦʛʨʘʤʥʦʛʦ ʨʝʩʫʨʩʫ NCBI - çBLASTè. ʇʨʠ ʚʠʨʽʚʥʶʚʘʥʥʽ ʚʨʘʭʦʚʫʚʘʣʠʩʷ ʪʘʢʽ 

ʧʘʨʘʤʝʪʨʠ: ɽ-ʯʠʩʣʦ, ʚʽʜʩʦʪʦʢ ʽʜʝʥʪʠʯʥʠʭ ʪʘ ʧʦʜʽʙʥʠʭ ʟʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʘʤʽʥʦʢʠʩʣʦʪ. ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʰʣʷʭʫ ʟʚʦʨʦʪʥʴʦʛʦ ʥʘʢʦʧʠʯʝʥʥʷ 

ʟʘʣʽʟʘ ʧʨʦʚʦʜʠʣʠ ʧʦʰʫʢ ʬʝʨʠʪʠʥʫ ʪʘ/ʘʙʦ ʬʝʨʠʪʠ-ʧʦʜʽʙʥʠʭ ʙʽʣʢʽʚ ʚ ʧʨʦʪʝʦʤʘʭ. 

 
ʊʘʙʣʠʮʷ 1. ʈʝʟʫʣʴʪʘʪʠ ʚʠʨʽʚʥʶʚʘʥʴ 

 mamA mamB mamE mamM mamN mamO 
ferritin 

ʪʠʧ 

Chrysiogenes 

arsenatis 
2e-05 

(24/42) 

1e-18 

(32/55) 

2e-37 

(120/192) 

2e-21 

(131/160) 
- 

4e-13 

(84/164) 

BFR S1 

BFR S2 

Desulfurispirillum 

indicum 

4e-09 

(26/46) 

6e-06 

(30/56) 

4e-35 

(142/281) 

6e-20 

(134/281) 
- 

9e-14 

(91/178) 

BFR S1 

BFR S2 

 

ɺʠʭʦʜʷʯʠ ʟ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʧʨʝʜʩʪʘʚʥʠʢʠ 

ʪʠʧʫ Chrysiogenes ʟʜʘʪʥʽ ʜʦ ʥʝʟʚʦʨʦʪʥʴʦʛʦ ʥʘʢʦʧʠʯʝʥʥʷ ʟʘʣʽʟʘ, ʪʦʙʪʦ 

ʙʽʦʤʽʥʝʨʘʣʽʟʘʮʽʾ. 
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ɹɯʆɯʅʌʆʈʄɸʎɯʁʅʀʁ ɸʅɸʃɯɿ ɿɺʆʈʆʊʅʆɻʆ ɯ ʅɽɿɺʆʈʆʊʅʆɻʆ 

ʅɸʂʆʇʀʏɽʅʅʗ ɿɸʃɯɿɸ ɺ THERMOTOGAE 

ɹʦʡʢʦ ɯ. ʇ., ʃʝʚʯʝʥʢʦ ʄ. ʇ., ʐʠʣʦ ʊ. ɸ.,  ɼʝʤôʷʥʝʥʢʦ ɯ. ɺ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʇɯè 

e-mail:pitbm@ukr.net 

Thermotogae - ʮʝ ʪʠʧ ʛʨʘʤʥʝʛʘʪʠʚʥʠʭ ʘʥʘʝʨʦʙʥʠʭ, ʚ ʦʩʥʦʚʥʦʤʫ 

ʪʝʨʤʦʬʽʣʴʥʠʭ ʽ ʛʽʧʝʨʪʝʨʤʦʬʽʣʴʥʠʭ ʙʘʢʪʝʨʽʡ. ɿʘʟʚʠʯʘʡ ʨʦʩʪʫʪʴ ʚ ʫʤʦʚʘʭ ʥʠʟʴʢʦʾ 

ʚʫʣʢʘʥʽʯʥʦʾ ʩʦʣʦʥʦʩʪʽ ʘʙʦ ʫ ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ ʽʩʥʫʚʘʥʥʷ, 

ʥʘʧʨʠʢʣʘʜ, ʤʦʨʩʴʢʠʭ ʩʠʩʪʝʤʠ ʽ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽ ʨʦʜʦʚʠʱʘ. ɺʽʜʦʤʦ ʟ ʧʦʧʝʨʝʜʥʽʭ 

ʜʦʩʣʽʜʞʝʥʴ [1], ʱʦ ʙʽʣʴʰʽʩʪʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʟ ʘʥʘʝʨʦʙʥʠʤ ʪʠʧʦʤ ʜʠʭʘʥʥʷ 

ʟʜʘʪʥʽ ʜʦ ʙʽʦʤʽʥʝʨʘʣʽʟʘʮʽʾ (ʥʝʟʚʦʨʦʪʥʝ ʥʘʢʦʧʠʯʝʥʥʷ ʟʘʣʽʟʘ). ʊʦʤʫ ʤʝʪʦʶ ʻ 

ʜʦʩʣʽʜʠʪʠ ʨʦʟʧʦʜʽʣ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʪʠʧʫ Thermotogae ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ 

ʥʘʢʦʧʠʯʝʥʥʷ ʽʦʥʽʚ ʟʘʣʽʟʘ. 

ɼʣ̫ ʮʴʦʛʦ ʤʝʪʦʜʘʤʠ ʧʦʨʽʚʥʷʣʴʥʦʾ ʛʝʥʦʤʽʢʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʧʦʰʫʢ 

ʛʦʤʦʣʦʛʽʚ ʄʘʤ-ʙʽʣʢʽʚ  Magnetospirillium. gryphiswaldense MSR-1 ʚ ʧʨʦʪʝʦʤʘʭ  

ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʜʠʥʠ Thermotogae. ɺʠʨʽʚʥʶʚʘʥʥʷ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʧʨʦʚʦʜʠʣʠ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ ʨʝʩʫʨʩʫ NCBI - çBLASTè. ʇʨʠ ʚʠʨʽʚʥʶʚʘʥʥʽ 

ʚʨʘʭʦʚʫʚʘʣʠʩʷ ʪʘʢʽ ʧʘʨʘʤʝʪʨʠ: ɽ-ʯʠʩʣʦ, ʚʽʜʩʦʪʦʢ ʽʜʝʥʪʠʯʥʠʭ ʪʘ ʧʦʜʽʙʥʠʭ ʟʘ 

ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʘʤʽʥʦʢʠʩʣʦʪ. ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʰʣʷʭʫ 

ʟʚʦʨʦʪʥʴʦʛʦ ʥʘʢʦʧʠʯʝʥʥʷ ʟʘʣʽʟʘ ʧʨʦʚʦʜʠʣʠ ʧʦʰʫʢ ʬʝʨʠʪʠʥʫ ʪʘ/ʘʙʦ ʬʝʨʠʪʠ-

ʧʦʜʽʙʥʠʭ ʙʽʣʢʽʚ ʚ ʧʨʦʪʝʦʤʘʭ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʙʽʦʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʪʠʧʫ Thermotogae ʥʘ 3 ʛʨʫʧʠ. ʋ ʧʝʨʰʫ ʛʨʫʧʫ (23 ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ) 

ʚʽʜʥʝʩʝʥʽ ʪʽ ʧʨʝʜʩʪʘʚʥʠʢʠ ʨʦʜʠʥʠ, ʷʢʽ ʤʽʩʷʪʴ ʛʦʤʦʣʦʛʠ mam-ʙʽʣʢʽʚ. ɼʦ ʜʨʫʛʦʾ 

ʛʨʫʧʠ (11 ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ) ʫʚʽʡʰʣʠ ʧʨʝʜʩʪʘʚʥʠʢʠ, ʱʦ ʤʽʩʪʷʪʴ ʛʦʤʦʣʦʛʠ mam-

ʙʽʣʢʽʚ ʪʘ ʙʽʣʦʢ ʬʝʨʠʪʠʥʫ ʪʘ/ʘʙʦ ʬʝʨʠʪʠʥ-ʧʦʜʽʙʥʽ ʙʽʣʢʠ. ʊʨʝʪʷ ʛʨʫʧʘ (11 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ) ï ʮʝ ʙʘʢʪʝʨʽʾ, ʷʢʽ ʤʘʶʪʴ ʚʣʘʩʥʠʡ ʬʝʨʠʪʠʥ ʪʘ/ʘʙʦ ʬʝʨʠʪʠʥ-

ʧʦʜʽʙʥʽ ʙʽʣʢʠ, ʘʣʝ ʥʝ ʤʘʶʪʴ ʙʽʣʢʽʚ ʛʦʤʦʣʦʛʽʚ mam-ʙʽʣʢʽʚ ʄʆ ʄʊɹ.  

ɺʠʭʦʜʷʯʠ ʟ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʜʣʷ 73% 

ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʪʠʧʫ Thermotogae ʚʘʞʣʠʚʠʤ ʜʣʷ ʽʩʥʫʚʘʥʥʷ ʻ ʥʝʟʚʦʨʦʪʥʝ 

ʥʘʢʦʧʠʯʝʥʥʷ ʟʘʣʽʟʘ, ʪʦʙʪʦ ʙʽʦʤʽʥʝʨʘʣʽʟʘʮʽʷ. ɹʽʦʛʝʥʥʽ ʤʘʛʥʽʪʥʽ ʥʘʥʦʯʘʩʪʠʥʢʠ 

ʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʤʘʛʥʽʪʦʪʘʢʩʠʩ, ʚʠʩʪʫʧʘʪʠ ʚ ʷʢʦʩʪʽ ʩʧʝʮʠʬʽʯʥʦʾ 

ʤʽʞʢʣʽʪʠʥʥʦʾ ʚʟʘʻʤʦʜʽʾ ʪʘ ʚʟʘʻʤʦʜʽʾ ʟ ʧʘʨʘʤʘʛʥʽʪʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ 

ʩʝʨʝʜʦʚʠʱʘ, ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʟʘʭʦʧʣʝʥʥʷ ʪʘ ʥʘʢʦʧʠʯʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʧʘʨʘʤʘʛʥʽʪʥʠʭ  ʪʘ ʧʘʨʘʤʘʛʥʽʪʥʠʭ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʭ ʪʘ 

ʟʦʚʥʽʰʥʴʦʢʣʽʪʠʥʥʠʭ ʢʦʤʧʦʥʝʥʪ (ʛʨʘʥʫʣ, ʚʝʟʠʢʫʣ, ʚʘʢʫʦʣʝʡ, ʤʽʢʨʦ- ʪʘ 

ʥʘʥʦʙʫʣʴʙʘʰʦʢ ʪʦʱʦ), ʟʘʭʠʩʪ ʢʣʽʪʠʥ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʚʽʜ ʥʘʜʣʠʰʢʽʚ ʽʦʥʽʚ ʟʘʣʽʟʘ  

ʪʘ ʜʣʷ ʧʘʪʘʛʝʥʽʚ ʪʘ ʫʤʦʚʥʠʭ ʧʘʪʘʛʝʥʽʚ ʥʘʷʚʥʽʩʪʴ ɹʄʅ ʟʘʙʝʟʧʝʯʫʻ ʟʘʭʠʩʪ ʚʽʜ 

ʽʤʫʥʥʦʾ ʚʽʜʧʦʚʽʜʽ ʭʘʟʷʾʥʘ. ʊʘʢʠʤ ʯʠʥʦʤ ʥʘʷʚʥʽʩʪʴ ɹʄʅ ʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʻ 

ʬʘʢʪʦʨʦʤ,  ʷʢʠʡ ʧʽʜʚʠʱʫʻ ʽʤʦʚʽʨʥʽʩʪʴ ʾʭ ʚʠʞʠʚʘʥʥʷ ʥʘ ʨʷʜʫ ʟ ʽʥʰʠʤʠ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ.  

1. ɻʦʨʦʙʝʮʴ ʉ.ɺ. ɻʝʥʝʪʠʯʥʘ ʦʩʥʦʚʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʙʽʦʩʠʥʪʝʟʫ 

ʥʘʥʦʤʘʛʥʝʪʠʪʫ ʫ ʤʘʛʥʽʪʦʪʘʢʩʠʩʥʠʭ ʪʘ ʘʥʘʝʨʦʙʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʭ. /ʉ.ɺ. ɻʦʨʦʙʝʮʴ, ʆ.ʖ. 

ɻʦʨʦʙʝʮʴ, ʖ.ʄ. ʏʠʞ, ɯ.ɺ. ɼʝʤôʷʥʝʥʢʦ // ʅʘʫʢʦʚʠʡ ɺʽʩʥʠʢ ʏʝʨʥʽʚʝʮʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. 

ɹʽʦʣʦʛʽʯʥʽ ʩʠʩʪʝʤʠ. ï 2013. ï ʊ.5, ˉ2. ï ʉ.274-280.  
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ɺʇʃʀɺ ɽʄɺ ʄʄɼ ʅɸ ɿɼɸʊʅɯʉʊʔ ʄʋʊɸʅʊʅʆɻʆ ʊɸ ʅɽ 

ʄʋʊɸʅʊʅʆɻʆ ʐʊɸʄɯɺ Brevibacterium sp. ʑʆɼʆ ʇɯɼɺʀʑɽʅʅʗ 

ʉʀʅʊɽɿʋ ʃɯɿʀʅʋ  

ɹʦʡʢʦ ɯ.ʇ.
1
, ʄʘʨʠʥʯʝʥʢʦ ʃ.ɺ.

1
, ɿʘʙʦʣʦʪʥʘ ɻ.ʄ.

2
, ʅʽʞʝʣʴʩʴʢʘ ʆ.ɯ.

3 

1
ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ ñʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪò 

2
ɼʋ çɯʥʩʪʠʪʫʪ ʭʘʨʯʦʚʦʾ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʪʘ ʛʝʥʦʤʽʢʠ ʅɸʅ ʋʢʨʘʾʥʠè 

3
ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʠʡ ʮʝʥʪʨ çʌʽʟʠʢʦ-ʭʽʤʽʯʥʝ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʦè ʂʠʾʚʩʴʢʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ ʪʘ ʅɸʅ ʋʢʨʘʾʥʠ  

ipboiko1992@mail.ua 
ʇʦʰʫʢ ʰʣʷʭʽʚ ʧʽʜʚʠʱʝʥʥʷ ʙʽʦʩʠʥʪʝʟʫ ʥʝʟʘʤʽʥʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ (ɸʂ) ʪʠʧʦʚʠʤʠ 

ʧʨʦʜʫʮʝʥʪʘʤʠ, ʟʦʢʨʝʤʘ ʣʽʟʠʥʫ, ʟʘʣʠʰʘʻʪʴʩʷ ʘʢʪʫʘʣʴʥʦʶ ʟʘʜʘʯʝʶ ʙʽʦʪʝʭʥʦʣʦʛʽʾ. ʆʜʥʠʤ ʽʟ 

ʰʣʷʭʽʚ ʤʦʞʝ ʙʫʪʠ ʦʧʨʦʤʽʥʝʥʥʷ ʧʨʦʜʫʮʝʥʪʽʚ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʤ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷʤ 

ʤʽʣʽʤʝʪʨʦʚʦʛʦ ʜʽʘʧʘʟʦʥʫ (ɽʄɺ ʄʄɼ). 

ʅʘʰʠʤʠ ʧʦʧʝʨʝʜʥʽʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ [1] ʚʩʪʘʥʦʚʣʝʥʦ ʩʪʠʤʫʣʶʶʯʫ ʜʽʶ ɽʄɺ ʅɺʏ ʥʘ 

ʛʝʥʝʨʘʪʠʚʥʫ ʟʜʘʪʥʽʩʪʴ Brevibacterium sp. ʧʽʩʣʷ ʦʧʨʦʤʽʥʝʥʥʷ ʷʢ ʥʘ ʯʘʩʪʦʪʽ 42,2 ɻɻʮ, ʪʘʢ ʽ ʥʘ 

ʯʘʩʪʦʪʽ 41,76 ɻɻʮ. ʆʜʥʘʢ ʧʽʛʤʝʥʪʦʫʪʚʦʨʶʚʘʣʴʥʘ ʟʜʘʪʥʽʩʪʴ ʧʨʦʜʫʮʝʥʪʫ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ 

ʟʜʘʪʥʽʩʪʴ ʜʦ ʧʽʜʚʠʱʝʥʦʛʦ ʩʠʥʪʝʟʫ ʣʽʟʠʥʫ ʟʘ ʮʠʭ ʫʤʦʚ ʦʧʨʦʤʽʥʝʥʥʷ ʟʥʠʞʫʚʘʣʘʩʴ, ʱʦ ʙʫʣʦ 

ʧʽʜʪʚʝʨʜʞʝʥʦ ʥʠʟʴʢʠʤ ʨʽʚʥʝʤ ʚʤʽʩʪʫ ʣʽʟʠʥʫ ʚ ʢʫʣʴʪʫʨʘʣʴʥʽʡ ʨʽʜʠʥʽ, ʚʠʟʥʘʯʝʥʠʤ ʊʐʍ. ɺʘʨʪʦ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʝʛʘʪʠʚʥʠʡ ʨʝʟʫʣʴʪʘʪ ʦʪʨʠʤʘʥʦ ʷʢ ʜʣʷ ʤʫʪʘʥʪʥʦʛʦ, ʪʘʢ ʽ ʜʣʷ ʥʝʤʫʪʘʥʪʥʦʛʦ 

ʰʪʘʤʫ.  

ɿʚʘʞʘʶʯʠ ʥʘ ʣʽʪʝʨʘʪʫʨʥʽ ʜʘʥʽ [2] ʱʦʜʦ ʧʨʦʪʠʣʝʞʥʠʭ ʝʬʝʢʪʽʚ ʚʧʣʠʚʫ ʦʧʨʦʤʽʥʝʥʥʷ 

Corinebacterium diphtheriae ʥʘ ʯʘʩʪʦʪʘʭ 42,2 ɻɻʮ ʪʘ 61,0 ɻɻʮ, ʤʝʪʦʶ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ 

ʧʝʨʝʚʽʨʠʪʠ ʛʝʥʝʨʘʪʠʚʥʫ ʟʜʘʪʥʽʩʪʴ ʢʣʽʪʠʥ ʪʘ ʟʜʘʪʥʽʩʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʩʠʥʪʝʟʫ ʣʽʟʠʥʫ ʜʣʷ 

ʩʧʦʨʽʜʥʝʥʠʭ ʰʪʘʤʽʚ Brevibacterium sp. 

 

 

ʈʠʩ. 1. ɹʽʦʩʠʥʪʝʪʠʯʥʘ 

ʟʜʘʪʥʽʩʪʴ ʤʫʪʘʥʪʥʦʛʦ ʪʘ 

ʥʝʤʫʪʘʥʪʥʦʛʦ ʰʪʘʤʽʚ ʜʦ 

ʧʽʜʚʠʱʝʥʦʛʦ ʩʠʥʪʝʟʫ 

ʣʽʟʠʥʫ ʫ Brevibact. sp. 

ʇʨʠʤ.: ʩʪʘʥʜʘʨʪ ï        

2,5 ʛ/ʜʤ
3
 

ɺʠʟʥʘʯʝʥʦ (ʨʠʩ.1), ʱʦ ʦʧʨʦʤʽʥʝʥʥʷ ʷʢ ʚʠʭʽʜʥʦʛʦ, ʪʘʢ ʽ ʤʫʪʘʥʪʥʦʛʦ ʰʪʘʤʽʚ 

Brevibaʩterium sp.  ɽʄɺ ʄʄɼ ʯʘʩʪʦʪʦʶ 61,0 ɻɻʮ ʤʘʻ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʙʽʦʩʠʥʪʝʪʠʯʥʫ 

ʘʢʪʠʚʥʽʩʪʴ ʱʦʜʦ ʩʠʥʪʝʟʫ ʣʽʟʠʥʫ, ʦʩʢʽʣʴʢʠ ʷʢ ʥʘ ʜʨʫʛʫ, ʪʘʢ ʽ ʥʘ ʪʨʝʪʶ ʽ ʥʘ ʯʝʪʚʝʨʪʫ ʜʦʙʫ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʚ ʦʧʨʦʤʽʥʝʥʠʭ ʚʘʨʽʘʥʪʘʭ ʙʫʣʦ ʩʠʥʪʝʟʦʚʘʥʦ ʣʽʟʠʥʫ ʥʘ 20-30 % ʙʽʣʴʰʝ, ʥʽʞ ʫ 

ʢʦʥʪʨʦʣʽ.  

ʃʽʪʝʨʘʪʫʨʘ 

1 ʄʘʨʠʥʯʝʥʢʦ ʃ.ɺ. ɺʧʣʠʚ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʅɺʏ ʜʽʘʧʘʟʦʥʫ ʥʘ ʙʨʝʚʽʙʘʢʪʝʨʽʾ ï ʧʨʦʜʫʮʝʥʪʠ ʥʝʟʘʤʽʥʥʠʭ 

ʘʤʽʥʦʢʠʩʣʦʪ ʘʩʧʘʨʪʘʪʥʦʾ ʨʦʜʠʥʠ / ʃ.ɺ.ʄʘʨʠʥʯʝʥʢʦ, ɯ.ʇ.ɹʦʡʢʦ, ɼ.ʄ.ʃʠʪʚʠʥʝʥʢʦ, ɻ.ʄ.ɿʘʙʦʣʦʪʥʘ, 

ʆ.ɯ.ʅʽʞʝʣʴʩʴʢʘ // ɹʽʦʪʝʭʥʦʣʦʛʽʷ ʍʍɯ ʩʪʦʣʽʪʪʷ: ʊʝʟʠ ʜʦʧ. Vɯɯɯ ʥʘʫʢ.-ʧʨʘʢʪ. ʢʦʥʬ., ʧʨʠʩʚʷʯʝʥʦʾ 200-ʡ ʨʽʯʥʠʮʽ ʟ 

ʜʥʷ ʥʘʨʦʜʞʝʥʥʷ ʊ.ɻ.ʐʝʚʯʝʥʢʘ, ʂʠʾʚ, 25.04.2014 ʨ. ï ʂ.: ʅʊʋʋ "ʂʇɯ", 2014. ï ʉ. 81. 

2 ʂʘʣʽʥʽʯʝʥʢʦ ʉ.ɺ. ɺʧʣʠʚ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʧʦʣʽʚ ʥʘ ʙʽʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʦʢʩʠʥʦʫʪʚʦʨʶʶʯʠʭ 

ʢʦʨʠʥʝʙʘʢʪʝʨʽʡ. ï ʈʫʢʦʧʠʩ. ɼʠʩ. é ʢ.ʤ.ʥ. ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 03.00.07 ï ʤʽʢʨʦʙʽʦʣʦʛʽʷ, ʍʘʨʢʽʚ, 2006. 



105 

 

ʋɼʂ 577.181.5:602.64 

ɯʅɻɯɹʋʖʏɸ ɼɯʗ ʊʀʄɽʅʊʀʅʋ ʅɸ AGROBACTERIUM TUMEFACIENS  

ɻʥʘʪʶʢ ɯ.ʉ.
1,2
, ɻʦʨʙʘʪʶʢ ɯ.ʈ.

2
, ɹʘʥʥʠʢʦʚʘ ʄ.ʆ.

1
, ʄʦʨʛʫʥ ɹ.ɺ.

2 

1
ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè, 

2
ɯʥʩʪʠʪʫʪ ʢʣʽʪʠʥʥʦʾ ʙʽʦʣʦʛʽʾ ʪʘ ʛʝʥʝʪʠʯʥʦʾ ʽʥʞʝʥʝʨʽʾ ʅɸʅ ʋʢʨʘʾʥʠ 

ignatyuk94@gmail.com 

 

Agrobacterium-ʦʧʦʩʝʨʝʜʢʦʚʘʥʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʨʦʩʣʠʥ in vitro ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʙʘʛʘʪʴʦʭ ʬʘʢʪʦʨʽʚ, ʦʜʥʠʤ ʽʟ ʷʢʠʭ ʻ ʝʬʝʢʪʠʚʥʘ ʝʣʽʤʽʥʘʮʽʷ ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʢʣʽʪʠʥ. 

ɿʘʟʚʠʯʘʡ ʚ ʷʢʦʩʪʽ ʘʥʪʠʙʽʦʪʠʢʘ ʜʣʷ ʧʨʠʛʥʽʯʝʥʥʷ ʨʦʩʪʫ ʢʣʽʪʠʥ Agrobacterium 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʘʥʪʠʙʽʦʪʠʢ ʮʝʬʦʪʘʢʩʠʤ. ʆʜʥʘʢ, ʚʽʥ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ 

ʨʝʛʝʥʝʨʘʮʽʶ ʟ ʨʦʩʣʠʥʥʠʭ ʝʢʩʧʣʘʥʪʽʚ ʢʫʣʴʪʠʚʦʚʘʥʠʭ in vʽtro [1]. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ 

ʪʨʠʚʘʶʪʴ ʧʦʰʫʢʠ çʽʜʝʘʣʴʥʦʛʦè ʘʥʪʠʙʽʦʪʠʢʘ, ʷʢʠʡ ʧʦʚʠʥʝʥ ʙʫʪʠ ʩʪʘʙʽʣʴʥʠʤ, ʥʝ 

ʯʠʥʠʪʠ ʪʦʢʩʠʯʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʨʦʩʣʠʥʥʠʡ ʦʨʛʘʥʽʟʤ, ʘ ʪʘʢʦʞ ʙʫʪʠ ʚʽʜʥʦʩʥʦ 

ʜʝʰʝʚʠʤ. ʊʦʤʫ ʤʝʪʦʶ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʟʥʘʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʠʤʝʥʪʠʥʫ, ʷʢʘ ʯʠʥʠʪʴ ʤʘʢʩʠʤʘʣʴʥʠʡ ʽʥʛʽʙʫʶʯʠʡ ʚʧʣʠʚ ʥʘ 

Agrobacterium tumefaciens. 

ʄʝʪʦʜʦʤ ʜʠʩʢʽʚ [2] ʚʠʚʯʘʣʠ ʽʥʛʽʙʫʶʯʠʡ ʝʬʝʢʪ ʘʥʪʠʙʽʦʪʠʢʽʚ ʪʠʤʝʥʪʠʥʫ ʪʘ 

ʮʝʬʦʪʘʢʩʠʤʫ ʥʘ ʰʪʘʤ ɸɺɯ Agrobacterium tumefaciens. ʇʦʧʝʨʝʜʥʴʦ ʩʪʝʨʠʣʽʟʦʚʘʥʽ 

ʜʠʩʢʠ ʜʽʘʤʝʪʨʦʤ 6ʤʤ ʟʤʦʯʫʚʘʣʠ ʨʦʟʯʠʥʘʤʠ ʘʥʪʠʙʽʦʪʠʢʽʚ ʪʘ ʧʦʤʽʱʘʣʠ ʥʘ 

ʧʦʚʝʨʭʥʶ ʘʛʘʨʠʟʦʚʘʥʦʛʦ ʞʠʚʠʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʂʫʣʴʪʠʚʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠ ʫ 

ʪʝʨʤʦʩʪʘʪʽ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 27
ʦ
ʉ ʧʨʦʪʷʛʦʤ 48 ʛʦʜ. ʇʦ ʟʘʢʽʥʯʝʥʥʽ ʟʘʟʥʘʯʝʥʦʛʦ 

ʧʝʨʽʦʜʫ ʧʨʦʚʦʜʠʣʠ ʣʽʥʽʡʥʽ ʚʠʤʽʨʠ ʜʽʘʤʝʪʨʘ ʟʦʥʠ ʽʥʛʽʙʫʚʘʥʥʷ ʥʘʚʢʦʣʦ ʜʠʩʢʘ. 

ɼʦʩʣʽʜʞʫʚʘʣʠ ʚʧʣʠʚ ʥʘʩʪʫʧʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʘʥʪʠʙʽʦʪʠʢʽʚ: ʪʠʤʝʥʪʠʥ ï 100 

ʤʛ/ʣ, 150 ʤʛ/ʣ, 200 ʤʛ/ʣ, 250 ʤʛ/ʣ, 300 ʤʛ/ʣ, 350 ʤʛ/ʣ, 400 ʤʛ/ʣ ʪʘ ʮʝʬʦʪʘʢʩʠʤ ï 

100 ʤʛ/ʣ, 200 ʤʛ/ʣ, 300 ʤʛ/ʣ, 400 ʤʛ/ʣ, 500 ʤʛ/ʣ, 600 ʤʛ/ʣ, 700 ʤʛ/ʣ. ɿʘ 

ʣʽʪʝʨʘʪʫʨʥʠʤʠ ʜʘʥʠʤʠ, ʪʠʤʝʥʪʠʥ ʧʦʚʥʽʩʪʶ ʧʨʠʛʥʽʯʫʻ ʨʽʩʪ Agrobacterium ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ 100-250 ʤʛ/ʣ [1, 3], ʘ ʮʝʬʦʪʘʢʩʠʤ ï 500 ʤʛ/ʣ.  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʦʥʘ ʧʨʠʛʥʽʯʝʥʥʷ ʜʽʘʤʝʪʨʦʤ 12,5 ʤʤ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʨʦʟʯʠʥʫ ʢʦʥʮʝʥʪʨʘʮʽʻʶ 350 ʤʛ/ʣ ʪʠʤʝʥʪʠʥʫ ʪʘ 500 ʤʛ/ʣ 

ʮʝʬʦʪʘʢʩʠʤʫ (ʷʢʘ ʻ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʶ). ʊʘʢʠʤ ʯʠʥʦʤ, ʪʠʤʝʥʪʠʥ ʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʦ ʧʨʠʛʥʽʯʫʻ ʨʽʩʪ ʘʛʨʦʙʘʢʪʝʨʽʾ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʮʝʬʦʪʘʢʩʠʤʦʤ. ʇʨʠ 

ʟʙʽʣʴʰʝʥʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʘʥʪʠʙʽʦʪʠʢʽʚ ʟʙʽʣʴʰʫʻʪʴʩʷ ʽ ʟʦʥʘ ʽʥʛʽʙʫʚʘʥʥʷ ɸ. 

tumefaciens.  

 

1. Si-Nae Han: Effects of Antibiotics on Suppression of Agrobacterium tumefaciens and Plant 

Regeneration from Wheat Embryo / [Si-Nae Han, Poo-Reum Oh, Hong-Sig Kim, Hwa-Young Heo, 

Jun Cheol Moon, Sang-Kyu Lee, Kyung-Hee Kim, Yong-Weon Seo, Byung-Moo Lee] // Journal of 

Crop Science and Biotechnology. ï 2012. ï Vol. 2. ï P.92-98. 

2. Mohana Priya A., Karutha Pandian S., Ramesh Manikandan: The Effect of Different 

Antibiotics on the Elimination of Agrobacterium and High Frequency Agrobacterium-mediated 

Transformation of Indica Rice (Oryza sativa L.) // Czech J. Genet. Plant Breed. ï 2012. ï Vol. 3. ï 

P.120-130. 

3. Tang et al. An evaluation of antibiotics for the elimination of Agrobacterium tumefaciens 

from walnut of somatic embryos and for the effects on the proliferation of somatic embryos and 

regeneration of transgenic plants // Plant Cell Rep. ï 2000. ï Vol. 19. ï ʈ. 881ï887.  
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ɼʆʉʃɯɼɾɽʅʅʗ ʊʀʇʋ CYANOBACTERIA ʄɽʊʆɼɸʄʀ 

ʇʆʈɯɺʅʗʃʔʅʆɰ ɻɽʅʆʄɯʂʀ ʅɸ ʄʆɾʃʀɺɯʉʊʔ ɿɺʆʈʆʊʅʔʆɻʆ ɯ 

ʅɽɿɺʆʈʆʊʅʆɻʆ ʅɸʂʆʇʀʏɽʅʅʗ ɿɸʃɯɿɸ 

ɻʥʘʪʶʢɸ.ʆ., ɿʙʦʨʦʚʩʴʢʠʡ ʄ.ʖ., ʃʠʪʚʠʥʝʥʢʦ ɼ.ʄ. 
ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè, ʧʨ. 

ʇʝʨʝʤʦʛʠ 37, ʂʠʾʚ, 03056,  

pitbm@ukr.net 

ʋ ʙʘʛʘʪʴʦʭ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ, ʚʢʣʶʯʘʶʯʠ ʢʦʤʘʭ, ʧʪʘʭʽʚ, ʩʩʘʚʮʽʚ, ʙʘʢʪʝʨʽʡ 

ʪʘ ʽʥʰʠʭ ʙʫʣʠ ʟʥʘʡʜʝʥʽ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʽ ʙʽʦʛʝʥʥʽ ʤʘʛʥʽʪʥʽ ʥʘʥʦʯʘʩʪʠʥʢʠ 

(ɹʄʅ) ʫ ʚʠʛʣʷʜʽ ʢʨʠʩʪʘʣʽʚ ʤʘʛʥʝʪʠʪʫ, ʤʘʛʛʝʤʽʪʫ ʽ ʛʨʝʡʛʽʪʫ. ʄʽʢʨʦʦʨʛʘʥʽʟʤʠ, ʷʢʽ 

ʤʽʩʪʷʪʴ ʫ ʩʚʦʾʭ ʢʣʽʪʠʥʘʭ ʤʘʛʥʽʪʦʩʦʤʠ, ʱʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʣʘʥʮʶʞʢʘʤʠ ʢʨʠʩʪʘʣʽʚ 

ʤʘʛʥʝʪʠʪʫ ʘʙʦ ʛʨʝʡʛʽʪʫ ʦʪʦʯʝʥʠʭ ʣʽʧʦʧʨʦʪʝʾʥʦʚʦʶ ʤʝʤʙʨʘʥʦʶ, ʰʠʨʦʢʦ 

ʧʦʰʠʨʝʥʽ ʚ ʧʨʠʨʦʜʽ, ʚʦʥʠ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʢʦʣʦʦʙʽʛʫ ʟʘʣʽʟʘ ʪʘ ʫ ʥʘʢʦʧʠʯʝʥʥʽ 

ʤʘʛʥʝʪʠʪʫ ʚ ʧʨʠʨʦʜʥʽʭ ʦʩʘʜʘʭ. ɿʘʚʜʷʢʠ ʫʥʽʢʘʣʴʥʦʩʪʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ɹʄʅ 

ʚʠʚʯʝʥʥʷ ʤʘʛʥʽʪʦʪʘʢʩʠʩʥʠʭ (ʄʊɹ) ʙʘʢʪʝʨʽʡ ʻ ʘʢʪʫʘʣʴʥʠʤ ʟ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʾ 

ʪʦʯʢʠ ʟʦʨʫ [1]. 

ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʻ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʦʪʝʥʮʽʡʥʠʭ ʧʨʦʜʫʮʝʥʪʽʚ ɹʄʅ 

ʙʘʢʪʝʨʽʡ ʪʠʧʫ Cyanobacteria ʪʘ ʾʭ ʢʣʘʩʠʬʽʢʘʮʽʷ ʟʘ ʥʘʷʚʥʽʩʪʶ ʛʦʤʦʣʦʛʽʚ Mam -

ʙʽʣʢʽʚ Magnetospirillium gryphiswaldense MSR-1 ʪʘ ʥʘʷʚʥʽʩʪʶ ʬʝʨʠʪʠʥʫ ʽ 

ʬʝʨʠʪʠʥ-ʧʦʜʽʙʥʠʭ ʙʽʣʢʽʚ ʚ ʾʭ ʧʨʦʪʝʦʤʘʭ. 

ɼʣʷ ʮʴʦʛʦ ʚ ʨʦʙʦʪʽ ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʙʽʦʽʥʬʦʨʤʘʮʽʡʥʠʡ ʘʥʘʣʽʟ ï  

ʚʠʨʽʚʥʶʚʘʥʥʷ ʙʽʣʢʽʚ ʄʆ ʄʊɹ ʟ ʙʽʣʢʘʤʠ ʮʽʘʥʦʙʘʪʝʨʽʡ, ʪʘʢʦʞ ʫ ʨʦʙʦʪʽ ʙʫʣʦ 

ʜʦʩʣʽʜʞʝʥʦ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʪʠʧʫ Cyanobacteria ʥʘ ʥʘʷʚʥʽʩʪʴ ʚ ʾʭ ʛʝʥʦʤʘʭ 

ʬʝʨʠʪʠʥʫ [2].  

ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʮʽʘʥʦʙʘʢʪʝʨʽʡ 

ʤʦʞʥʘ ʫʤʦʚʥʦ ʧʦʜʽʣʠʪʠ ʥʘ 4 ʛʨʫʧʠ. ɼʦ ʧʝʨʰʦʾ ʛʨʫʧʠ ʤʦʞʥʘ ʫʤʦʚʥʦ ʚʽʜʥʝʩʪʠ 3 

ʧʨʝʜʩʪʘʚʥʠʢʠ, ʱʦ ʤʽʩʪʷʪʴ ʙʽʣʦʢ ʬʝʨʠʪʠʥ ʪʘ/ʘʙʦ ʬʝʨʠʪʠʥ-ʧʦʜʽʙʥʽ ʙʽʣʢʠ, ʘ ʪʘʢʦʞ 

ʤʽʩʪʷʪʴ ʛʝʥʠ-ʛʦʤʦʣʦʛʠ mam-ʙʽʣʢʽʚ ʄʊɹ, ʙʝʟ ʷʢʠʭ ʥʝʤʦʞʣʠʚʘ ʙʽʦʤʽʥʝʨʘʣʽʟʘʮʽʷ, 

ʪʦʙʪʦ ʧʨʦʜʫʢʫʶʪʴ ɹʄʅ. ʋ ʜʨʫʛʫ ʛʨʫʧʫ ʫʚʽʡʰʣʠ 3 ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ, ʫ ʷʢʠʭ 

ʚʽʜʩʫʪʥʽʡ ʬʝʨʠʪʠʥ ʪʘ/ʘʙʦ ʬʝʨʠʪʠʥ-ʧʦʜʽʙʥʽ ʙʽʣʢʠ, ʰʪʘʤʠ ʜʘʥʦʾ ʛʨʫʧʠ ʤʽʩʪʷʪʴ 

ʣʠʰʝ ʛʦʤʦʣʦʛʠ mam ʙʽʣʢʽʚ ʩʽʤʝʡʩʪʚʘ M. gryphiswaldense. ɼʦ ʪʨʝʪʴʦʾ ʛʨʫʧʠ ʙʫʣʦ 

ʚʽʜʥʝʩʝʥʦ 92 ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʪʠʧʫ Cyanobacteria, ʷʢʽ ʤʘʶʪʴ ʚʣʘʩʥʠʡ ʬʝʨʠʪʠʥ 

ʪʘ/ʘʙʦ ʬʝʨʠʪʠʥ-ʧʦʜʽʙʥʽ ʙʽʣʢʠ, ʘʣʝ ʮʽ ʰʪʘʤʠ ʥʝ ʤʘʶʪʴ ʙʽʣʢʽʚ-ʛʦʤʦʣʦʛʽʚ mam-

ʙʽʣʢʽʚ ʄʆ ʄʊɹ. ʏʝʪʚʝʨʪʘ ʛʨʫʧʘ ʚʢʣʶʯʘʻ 11 ʰʪʘʤʽʚ, ʷʢʽ ʥʝ ʤʘʶʪʴ ʛʦʤʦʣʦʛʽʚ 

mam-ʙʽʣʢʽʚ ʄʆ ʄʊɹ ʪʘ ʥʝ ʤʽʩʪʷʪʴ ʚʣʘʩʥʦʛʦ ʬʝʨʠʪʠʥʫ ʪʘ/ʘʙʦ ʬʝʨʠʪʠʥ-ʧʦʜʽʙʥʠʭ 

ʙʽʣʢʽʚ.  

ɹʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʪʠʧʫ Cyanobacteria ʤʘʶʪʴ 

ʣʠʰʝ ʬʝʨʠʪʠʥ ʪʘ/ʘʙʦ ʬʝʨʠʪʠʥ-ʧʦʜʽʙʥʽ ʙʽʣʢʠ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʚʦʨʦʪʥʽʡ 

ʤʝʭʘʥʽʟʤ ʥʘʢʦʧʠʯʝʥʥʷ ʟʘʣʽʟʘ. 
ʃʽʪʝʨʘʪʫʨʘ 

1. ɻʦʨʦʙʝʮʴ ʉ. ɺ., ɻʦʨʦʙʝʮʴ ʆ. ʖ., ɼʝʤôʷʥʝʥʢʦ ɯ. ɺ., ʉʣʠʚʝʮʴ ʆ. ɺ. ɹʽʦʽʥʬʦʨʤʘʮʽʡʥʠʡ 

ʘʥʘʣʽʟ ʟʚʦʨʦʪʥʦʛʦ ʽ ʥʝʟʚʦʨʦʪʥʦʛʦ ʥʘʢʦʧʠʯʝʥʥʷ ʟʘʣʽʟʘ ʚ Proteobacteria ʪʘ Actinobacteria. 

2. National Center for Biotechnology Information http://www.ncbi.nlm.nih.gov//Blast.cgi 

mailto:pitbm@ukr.net
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ʅɽɿɺʆʈʆʊʅʆɻʆ ʅɸʂʆʇʀʏɽʅʅʗ ɿɸʃIɿɸ ɺ 

ʈRʆʊɽʆɺɸʉʊɽRIɸ 

ɻʦʣʝʥʙʝʨʛ ʄ.ʆ., ʄʝʜʚʻʜʻʚ ʆ. ɺ., ɼʝʤôʷʥʝʥʢʦ ɯ.ɺ., ɻʦʨʦʙʝʮʴ ʉ.ɺ.  
ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʇɯè 

03056, ʂʠʾʚ, ʧʨ. ʇʝʨʝʤʦʛʠ,36 

maka-15c@mail.ru 

 

ɹiʦʤiʥʝʨʘʣiʟʘʮiʷ ɹʄʅ ʚiʜʙʫʚʘʻʪʴʩʷ ʥʝʟʘʣʝʞʥʦ ʚiʜ ʥʘʷʚʥʦʩʪi ʬʝʨʠʪʠʥʫ, 

ʪʘʢ ʷʢ ʥʝ ʫ ʚcix ʄʊɹ ʥʘʷʚʥʠʡ ʬʝʨʠʪʠʥ ʪʘ/ʘʙʦ ʬʝʨʠʪʠʥ-ʧʦʜiʙʥi ʙiʣʢʠ, ʭʦʯʘ 

ʬʝʥʦʪʠʧʦʚʠʡ ʧʨʦʷʚ ʙiʦʤiʥʝʨʘʣiʟʘʮii ɹʄʅ ʧʨʠʩʫʪʥiʡ ʫ ʚcix ʄʊɹ. 

ʌʝʨʠʪʠʥ ʟʜʽʡʩʥʶʻ ʟʚʦʨʦʪʥʻ ʥʘʢʦʧʠʯʝʥʥʷ ʽʦʥʽʚ ʟʘʣʽʟʘ, ʪʦʙʪʦ ʟʘʙʝʟʧʝʯʫʻ 

ʡʦʛʦ ʰʚʠʜʢʝ ʟʚôʷʟʫʚʘʥʥʷ-ʚʠʚʽʣʴʥʝʥʥʷ ʚ ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʨʦʮʝʩʘʭ, ʘ ʥʝʟʚʦʨʦʪʥʻ 

ʥʘʢʦʧʠʯʝʥʥʷ ʟʘʣʽʟʘ ʚʧʣʠʚʘʻ ʥʘ ʤʝʪʘʙʦʣʽʯʥʽ ʧʨʦʮʝʩʠ ʪʘ ʚʟʘʻʤʦʜʽʶ ʢʣʽʪʠʥ ʪʘ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʤʽʞ ʩʦʙʦʶ. 

ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʻ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʦʪʝʥʮiʡʥʠʭ ʧʨʦʜʫʮʝʥʪiʚ ɹʄʅ 

ʙʘʢʪʝʨiʡ ʪʠʧiʚ Proteobacteria, ʢʣʘʩʠʬiʢʘʮiʷ ʧʨʝʜʩʪʘʚʥʠʢiʚ ʮʠʭ ʪʠʧʽʚ ʟʘ 

ʥʘʷʚʥiʩʪʶ ʛʦʤʦʣʦʛiʚ ʙiʣʢiʚ ʄʆ ʄʊɹ ʪʘ ʥʘʷʚʥʽʩʪʶ ʬʝʨʠʪʠʥʫ i ʬʝʨʠʪʠʥ-

ʧʦʜiʙʥʠʭ ʙiʣʢiʚ ʚ ʾʭ ʧʨʦʪʝʦʤʘʭ [1]. 

ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ 15 ʰʪʘʤʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʪʠʧʫ 

Proteobacteria. ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 14 ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʥʘʣʝʞʘʪʴ ʜʦ 

ʧʝʨʰʦʾ ʛʨʫʧʠ, ʪʦʙʪʦ ʟʜʘʪʥʽ ʜʦ ʟʚʦʨʦʪʥʴʦʛʦ ʪʘ ʥʝʟʚʦʨʦʪʥʦʛʦ ʥʘʢʦʧʠʯʝʥʥʷ ʽʦʥʽʚ 

ʟʘʣʽʟʘ, ʮʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʘʞʣʠʚʽʩʪʴ ʙʽʦʤʽʥʝʨʘʣʽʟʘʮʽʾ ɹʄʅ ʜʣʷ ʥʠʭ. ʇʨʝʜʩʪʘʚʥʠʢʽʚ 

ʛʨʫʧʠ ʤʦʞʥʘ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʟʘ ʬʝʥʦʪʠʧʦʚʠʡ ʧʨʦʷʚʦʤ ʙʽʦʤʽʥʝʨʘʣʽʟʘʮʽʾ.    

ʗʢ ʧʦʢʘʟʘʚ ʙʽʦʽʥʬʦʨʤʘʮʽʡʥʠʡ ʘʥʘʣʽʟ 9 ʰʪʘʤʽʚ ʟʜʘʪʥʽ ʜʦ ʙʽʦʤʽʥʝʨʘʣʽʟʘʮʽʾ 

ʢʨʠʩʪʘʣʽʯʥʠʭ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʭ ɹʄʅ, ʘ ʩʘʤʝ: Agrobacterium vitis S4, 

Dinoroseobacter shibae DFL 12, Maricaulis maris MCS10, Nitrobacter 

hamburgensis X14, Parvibaculum lavamentivorans DS-1, Rhodopseudomonas 

palustris HaA2, Ruegeria sp. TM1040, Allochromatium vinosum DSM 180, Methylocella 

silvestris BL2. 

4 ʰʪʘʤʠ ʟʜʘʪʥʽ ʜʦ ʙʽʦʤʽʥʝʨʘʣʽʟʘʮʽʾ ʘʤʦʨʬʥʠʭ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʭ ɹʄʅ, 

ʘ ʩʘʤʝ: Hirschia baltica ATCC 49814, Phenylobacterium zucineum HLK1, 

Rhodospirillum centenum SW, Sphingomonas wittichii RW1.  

ʃʠʰʝ ʦʜʠʥ ʧʨʝʜʩʪʘʚʥʠʢ ʪʠʧʫ Proteobacteria ʤʽʢʨʦʦʨʛʘʥʽʟʤ Jannaschia sp. 

CCS1 ʟʜʘʪʥʠʡ ʪʽʣʴʢʠ ʜʦ ʟʚʦʨʦʪʥʴʦʛʦ ʥʘʢʦʧʠʯʝʥʥʷ ʽʦʥʽʚ ʟʘʣʽʟʘ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʪʴ 

ʥʘʷʚʥʽʩʪʴ ʚ ʡʦʛʦ ʧʨʦʪʝʦʤʽ ʬʝʨʠʪʠʥʫ. ʎʝ ʥʘʧʝʚʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʫʤʦʚ ʾʾ ʽʩʥʫʚʘʥʥʷ 

ʪʘ ʦʩʦʙʣʠʚʦʩʪʝʡ ʤʝʪʘʙʦʣʽʟʤʫ. 
ʃʽʪʝʨʘʪʫʨʘ: 

1. ɻʦʨʦʙʝʮʴ ʉ.ɺ. ɿʚʦʨʦʪʥʝ ʽ ʥʝʟʚʦʨʦʪʥʝ ʥʘʢʦʧʠʯʝʥʥʷ ʟʘʣʽʟʘ ʫ ʧʨʝʜʩʪʘʚʥʠʢʽʚ 

Proteobacteria ʪʘ Actinobacteria/ʉ.ɺ. ɻʦʨʦʙʝʮʴ, ɯ.ɺ. ɼʝʤôʷʥʝʥʢʦ, ʆ.ɺ. ʉʣʠʚʝʮʴ//VIIɯ 

ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ, ʧʨʠʩʚʷʯʝʥʦʾ 200-ʡ ʨʽʯʥʠʮʽ ʟ ʜʥʷ ʥʘʨʦʜʞʝʥʥʷ 

ʊ.ɻ.ʐʝʚʯʝʥʢʘ, ʂʠʾʚ. ï 2014. ï ʉ.92-93. 
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ɻʦʨʦʙʝʮʴ ʉ.ɺ., ɻʦʨʦʙʝʮʴ ʆ.ʖ., ɹʫʪʝʥʢʦ ʂ.ʆ., ɹʝʨʜʥʽʢʦʚʘ ʂ. ɸ.,  

ɻʦʨʜʽʻʥʢʦ ɯ.ʉ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

berdnikova_ksenia@rambler.ru 

ʆʜʥʠʤ ʽʟ ʧʨʽʦʨʠʪʝʪʥʠʭ ʥʘʧʨʷʤʢʽʚ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʪʘ ʧʨʠʢʣʘʜʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʫ ʩʫʯʘʩʥʽʡ ʦʥʢʦʣʦʛʽʾ ʻ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʧʨʦʪʠʧʫʭʣʠʥʥʠʭ ʧʨʝʧʘʨʘʪʽʚ. 

ɺʽʜʩʫʪʥʽʩʪʴ ʚʠʙʽʨʢʦʚʦʩʪʽ ʜʽʾ ʚʽʜʦʤʠʭ ʧʨʝʧʘʨʘʪʽʚ ʽ ʾʭ ʚʠʩʦʢʘ ʪʦʢʩʠʯʥʽʩʪʴ 

ʟʤʫʰʫʶʪʴ ʧʨʦʚʦʜʠʪʠ ʧʦʜʘʣʴʰʠʡ ʧʦʰʫʢ ʥʦʚʠʭ ʽ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʽʩʥʫʶʯʠʭ ʣʽʢʽʚ, 

ʨʦʟʚʠʚʘʪʠ ʤʝʪʦʜʠ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʾ ʜʦʩʪʘʚʢʠ ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ ʜʦ ʧʫʭʣʠʥ. 

ʇʝʨʩʧʝʢʪʠʚʥʠʤ ʫ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʜʠʬʽʢʦʚʘʥʠʭ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ (ʄʆ), ʷʢʽ ʚʦʣʦʜʽʶʪʴ ʧʨʠʨʦʜʥʽʤʠ ʤʘʛʥʽʪʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, 

ʪʦʙʪʦ ʄʆ ʷʢʽ ʟʜʘʪʥʽ ʜʦ ʙʽʦʤʽʥʝʨʘʣʽʟʘʮʽʾ ʙʽʦʛʝʥʥʠʭ ʤʘʛʥʽʪʥʠʭ ʥʘʥʦʯʘʩʪʠʥʦʢ 

(ɹʄʅ). ʅʘʡʢʨʘʱʝ ʧʨʦʮʝʩ ʙʽʦʤʽʥʝʨʘʣʽʟʘʮʽʾ ɹʄʅ ʚʠʚʯʝʥʦ ʫ ʤʘʛʥʽʪʦʪʘʢʩʠʩʥʠʭ 

ʙʘʢʪʝʨʽʡ (ʄʊɹ), ʭʦʯʘ ʤʘʛʥʽʪʥʽ ʥʘʥʦʯʘʩʪʠʥʢʠ ʙʫʣʠ ʟʥʘʡʜʝʥʽ ʚ ʫʩʽʭ ʪʨʴʦʭ ʮʘʨʩʪʚʘʭ [1]. 

ɺʽʜʦʤʦ, ʱʦ ʜʝʷʢʽ ʧʘʪʦʛʝʥʥʽ, ʫʤʦʚʥʦ-ʧʘʪʦʛʝʥʥʽ ʪʘ ʩʠʤʙʽʦʪʠʯʥʽ ʄʆ ʟʜʘʪʥʽ 

ʥʘʢʦʧʠʯʫʚʘʪʠʩʷ ʥʘ ʩʣʠʟʦʚʠʭ ʦʙʦʣʦʥʢʘʭ ʚʝʨʭʥʽʭ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ[2]. ɿ 

ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ [3] ʚʽʜʦʤʦ, ʱʦ ʚ ʝʧʽʪʝʣʽʘʣʴʥʠʭ ʢʣʽʪʠʥʘʭ ʩʣʠʟʦʚʦʾ ʦʙʦʣʦʥʢʠ 

ʥʦʩʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʙʫʣʠ ʟʥʘʡʜʝʥʽ ʤʘʛʥʽʪʦʯʫʪʣʠʚʽ ʩʪʨʫʢʪʫʨʠ. ʊʦʤʫ ʦʜʥʠʤ ʽʟ 

ʤʝʭʘʥʽʟʤʽʚ ʥʘʢʦʧʠʯʝʥʥʷ ʄʆ ʥʘ ʩʣʠʟʦʚʠʭ ʦʙʦʣʦʥʢʘʭ ʤʦʞʝ ʙʫʪʠ 

ʤʘʛʥʽʪʦʜʠʧʦʣʴʥʘ ʚʟʘʻʤʦʜʽʷ ʤʽʞ ʤʘʛʥʽʪʦʯʫʪʣʠʚʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʝʧʽʪʝʣʽʘʣʴʥʠʭ 

ʢʣʽʪʠʥʠ ʽ ɹʄʅ ʄʆ. 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʚʠʢʦʨʠʩʪʘʥʦ ʤʝʪʦʜʠ ʧʦʧʘʨʥʦʛʦ ʚʠʨʽʚʥʶʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʚʽʣʴʥʦʾ ʚ ʜʦʩʪʫʧʽ ʧʨʦʛʨʘʤʠ ñBLASTò ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʮʝʥʪʨʫ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ. ʇʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʥʥʷ ʘʤʽʥʦʢʠʩʣʦʪʥʠʭ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʙʽʣʢʽʚ ʛʨʫʧʠ 

Mam, ʙʝʟ ʷʢʠʭ ʥʝʤʦʞʣʠʚʘ ʙʽʦʤʽʥʝʨʘʣʽʟʘʮʽʷ ɹʄʅ ʚ ʄʊɹ ʟ ʧʨʦʪʝʦʤʘʤʠ ʥʘʩʪʫʧʥʠʭ 

ʙʘʢʪʝʨʽʡ S.epidermidis ATCC 12228, S.haemolyticus JCSC 1435, S.saprophyticus ATCC 

15305, S.hominis C 80, Staphylococcus xylosus, S.pyogenes NZ 131, K.pneumoniae RYC 

492, C.pseudodiphthericum 090104, N.sicca ATCC 29256, N.mucosa C 102. 

ʇʦʢʘʟʘʥʦ, ʱʦ ʪʘʢʽ ʰʪʘʤʠ ʷʢ S.epidermidisATCC 12228, S.haemolyticus JCSC 

1435, S.saprophyticus ATCC 15305,S.xylosus, S.hominis C 80 ʤʦʞʫʪʴ ʙʫʪʠ 

ʧʦʪʝʥʮʽʡʥʠʤʠ ʧʨʦʜʫʮʝʥʪʘʤʠ ʢʨʠʩʪʘʣʽʯʥʠʢ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʭ ɹʄʅ. ɸ ʪʘʢʽ ʄʆ ʷʢ 

S.pyogenes NZ 131, K.pneumoniae RYC 492, C.pseudodiphthericum 090104, N.sicca 

ATCC 29256, Neisseriamucosa C 102 ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʪʝʥʮʽʡʥʠʤʠ ʧʨʦʜʫʮʝʥʪʘʤʠ 

ʘʤʦʨʬʥʠʭ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʭ ɹʄʅ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʾʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʷʢʦʩʪʽ 

ʚʝʢʪʦʨʽʚ ʟ ʧʨʠʨʦʜʥʽʤʠ ʤʘʛʥʽʪʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʜʣʷ ʮʽʣʴʦʚʦʾ ʜʦʩʪʘʚʢʠ ʧʨʝʧʘʨʘʪʽʚ. 

ʇʝʨʝʣʽʢ ʚʠʢʦʨʠʩʪʘʥʦʾ ʣʽʪʝʨʘʪʫʨʠ: 

1. Biomineralization of Biogenic Magnetic Nanoparticles and their Possible Functions in Cells of 

Prokaryotes and Eukaryotes, // S.V. Gorobets, O.Yu.Gorobets, Yu.I. Gorobets // Dekker Encyclopedia of 

Nanoscience and Nanotechnology, Third Edition. 2014, by Taylor & Francis. pp. 300 ï 306. 

2. ʆʩʦʙʝʥʥʦʩʪʠ ʤʠʢʨʦʬʣʦʨʳ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʨʝʩʧʠʨʘʪʦʨʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʷʭ //ɻ.ɹ. ɽʨʤʦʣʠʥʘ, ɽ.ɺ. ɹʝʣʷʝʚʘ, ɻ.ʂ. ɼʝʛʪʝʚʘ, ʅ.ɺ. ʄʝʥʴʢʦʚ, ɽ.ɺ. ɹʦʨʠʩʢʠʥʘ. // 

Medicum, ˉ1, 2004 ʛ. 

3. Magneticcharacterizationofisolatedcandidatevertebratemagnetoreceptorcells //Stephan H.K. 

Edera,H.Cadioub,A.Muhamadb, P.A. McNaughtonb, J.L. Kirschvinkc, M.Winklhofera,// PNAS July 

24, 2012, vol. 109,no. 30. 
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ʋʩʢʣʘʜʥʝʥʽ ʬʦʨʤʠ ʽʥʬʝʢʮʽʾ ʧʨʠ ʟʘʧʘʣʴʥʠʭ ʧʨʦʮʝʩʘʭ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʟʨʦʩʪʘʥʥʷʤ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʤʽʢʨʦʬʣʦʨʠ ʜʦ ʘʥʪʠʙʽʦʪʠʢʽʚ, ʱʦ ʟʤʫʰʫʻ ʰʫʢʘʪʠ ʥʦʚʽ ʩʧʦʩʦʙʠ ʣʽʢʫʚʘʥʥʷ, ʷʢʽ ʙ 

ʟʘʧʦʙʽʛʘʣʠ ʨʦʟʚʠʪʢʫ ʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ (ʄʆ). ʆʜʥʠʤ ʟʽ ʩʧʦʩʦʙʽʚ ʣʽʢʫʚʘʥʥʷ 

ʟʘʧʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʻ ʤʘʛʥʽʪʦʪʝʨʘʧʽʷ. ʇʦʢʘʟʘʥʦ ʾʾ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚ ʷʢʦʩʪʽ ʧʦʪʝʥʮʽʡʥʦʛʦ ʤʝʪʦʜʫ 

ʜʝʟʠʥʬʝʢʮʽʾ ʧʨʦʪʠ Pseudomonas fluorescens [1]. ʊʘʢʝ ʟʥʝʰʢʦʜʞʝʥʥʷ ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʷ ʥʝ 

ʩʪʽʣʴʢʠ ʟʘ ʨʘʭʫʥʦʢ ʰʪʫʯʥʠʭ ʤʘʛʥʽʪʥʠʭ ʥʘʥʦʯʘʩʪʠʥʦʢ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ ʧʨʦʮʝʩʫ 

ʛʧ̔ʝʨʪʝʨʤʽʾ ʘʚʪʦʨʠ ʨʦʙʦʪʠ [1], ʘ ʟʘ ʨʘʭʫʥʦʢ ɹʄʅ, ʧʨʦʜʫʮʝʥʪʘʤʠ ʷʢʠʭ, ʷʢ ʧʦʢʘʟʘʚ 

ʙʽʦʽʥʬʦʨʤʘʮʽʡʥʠʡ ʘʥʘʣʽʟ ʻ ʜʘʥʠʡ ʄʆ.  

ʅʘʡʢʨʘʱʝ ʧʨʦʮʝʩ ʙʽʦʤʽʥʝʨʘʣʽʟʘʮʽʾ ɹʄʅ ʚʠʚʯʝʥʦ ʫ ʤʘʛʥʽʪʦʪʘʢʩʠʩʥʠʭ ʙʘʢʪʝʨʽʡ (ʄʊɹ), 

ʭʦʯʘ ʤʘʛʥʽʪʥʽ ʥʘʥʦʯʘʩʪʠʥʢʠ ʙʫʣʠ ʟʥʘʡʜʝʥʽ ʚ ʫʩʽʭ ʪʨʴʦʭ ʮʘʨʩʪʚʘʭ [2].  

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʢʣʘʩʠʬʽʢʘʮʽʷ ʜʦʩʣʽʜʞʝʥʠʭ ʄʆ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʪʝʥʮʽʡʥʠʤʠ 

ʧʨʦʜʫʮʝʥʪʘʤʠ ɹʄʅ, ʟʘ ʣʦʢʘʣʽʟʘʮʽʻʶ ʪʘ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ɹʄʅ, ʤʝʪʦʜʘʤʠ ʧʦʨʽʚʥʷʣʴʥʦʾ 

ʛʝʥʦʤʽʢʠ ʟ ʾʭ ʧʦʜʘʣʴʰʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚ ʷʢʦʩʪʽ ʤʘʛʥʽʪʦʢʝʨʦʚʘʥʠʭ ʚʝʢʪʦʨʽʚ ʜʣʷ ʮʽʣʴʦʚʦʾ 

ʜʦʩʪʘʚʢʠ ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ. ʎʝ ʜʦʟʚʦʣʠʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʝʪʦʜʠ ʛʽʧʝʨʪʝʨʤʽʾ ʜʣʷ 

ʟʥʝʰʢʦʜʞʝʥʥʷ ʧʘʪʦʛʝʥʥʠʭ ʄʆ, ʷʢʽ ʟʜʘʪʥʽ ʜʦ ʙʽʦʤʽʥʝʨʘʣʽʟʘʮʽʾ ɹʄʅ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʜʣʷ 

ʥʘʛʨʽʚʫ ʢʣʽʪʠʥ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʽ ɹʄʅ ʮʠʭ ʄʆ. 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʚʠʢʦʨʠʩʪʘʥʦ ʤʝʪʦʜʠ ʧʦʧʘʨʥʦʛʦ ʚʠʨʽʚʥʶʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʽʣʴʥʦʾ 

ʚ ʜʦʩʪʫʧʽ ʧʨʦʛʨʘʤʠ ñBLASTò ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʮʝʥʪʨʫ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʇʨʦʚʝʜʝʥʦ 

ʧʦʨʽʚʥʷʥʥʷ ʘʤʽʥʦʢʠʩʣʦʪʥʠʭ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʙʽʣʢʽʚ ʛʨʫʧʠ Mam, ʙʝʟ ʷʢʠʭ ʥʝʤʦʞʣʠʚʘ 

ʙʽʦʤʽʥʝʨʘʣʽʟʘʮʽʷ ɹʄʅ ʚ ʄʊɹ ʟ ʧʨʦʪʝʦʤʘʤʠ ʥʘʩʪʫʧʥʠʭ ʙʘʢʪʝʨʽʡ S. aureus RF122, S. suis 

BM407, Escherichia coli  541-15, Pseudomonas aeruginosa M18, Klebsiella pneumoniae 342, 

Enterobacter aerogenes KCTC 2190, Clostridium perfringens str. 13, Klebsiella pneumoniae 

RYC492. 

ʇʦʢʘʟʘʥʦ, ʱʦ ʪʘʢʽ ʰʪʘʤʠ ʷʢ S. aureus RF122, S. suis BM407, K.pneumoniae 342, K. 

pneumoniae RYC49,2 E. aerogenes KCTC 2190, C. perfringens str. 13, P. fluorescens ̒  

ʧʦʪʝʥʮʽʡʥʠʤʠ ʧʨʦʜʫʮʝʥʪʘʤʠ ʥʘʥʦʯʘʩʪʠʥʦʢ ʤʘʛʥʝʪʠʪʫ, ʘ E.coli 541-15 ʪʘ P.aeruginosa M18 ʻ 

ʧʨʦʜʫʮʝʥʪʘʤʠ ɹʄʅ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʬʝʥʦʪʠʧʦʚʠʤ ʧʨʦʷʚʦʤ [3]. ʊʦʤʫ, ʜʘʥʽ ʄʆ, ʧʨʠ ʜʽʾ 

ʟʦʚʥʽʰʥʴʦʛʦ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʤʦʞʫʪʴ ʟʥʠʱʫʚʘʪʠʩʷ ʰʣʷʭʦʤ ʛʽʧʝʨʪʝʨʤʽʾ, ʱʦ ʜʦʟʚʦʣʠʪʴ 

ʰʚʠʜʢʦ ʦʯʠʩʪʠʪʠ ʜʞʝʨʝʣʦ ʟʘʧʘʣʝʥʥʷ, ʧʽʜʚʠʱʠʪʠ ʤʽʩʮʝʚʠʡ ʽʤʫʥʽʪʝʪ, ʪʠʤ ʩʘʤʠʤ ʧʨʠʩʢʦʨʠʪʠ 

ʨʝʛʝʥʝʨʘʪʠʚʥʽ ʧʨʦʮʝʩʠ ʚ ʨʘʥʽ. ʊʘʢʦʞ ʜʦʩʣʽʜʞʝʥʽ ʄʆ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʷʢ ʚʝʢʪʦʨʠ 

ʜʣʷ ʮʽʣʴʦʚʦʾ ʜʦʩʪʘʚʢʠ ʧʨʝʧʘʨʘʪʽʚ ʟ ʧʨʠʨʦʜʥʽʤʠ ʤʘʛʥʽʪʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʱʦ ʟʨʦʙʠʪʴ ʤʝʪʦʜ 

ʮʽʣʴʦʚʦʾ ʜʦʩʪʘʚʢʠ ʧʨʝʧʘʨʘʪʽʚ ʥʘʜʽʡʥʽʰʠʤ ʪʘ ʝʬʝʢʪʠʚʥʠʤ ʽ ʟʤʝʥʰʠʪʴ ʡʦʛʦ ʜʦʨʦʛʦʚʠʟʥʫ. 

ʇʝʨʝʣʽʢ ʚʠʢʦʨʠʩʪʘʥʦʾ ʣʽʪʝʨʘʪʫʨʠ: 

1. M. Ba¶obre-L·pez , D. Rodrigues , B. Espi¶a , J.Azeredo , J. Rivas. Control of Bacterial Cells Growths by Magnetic 

Hyperthermia//IEEE transactions on magnetics, vol. 49, no. 7, july 2013 

2. Biomineralization of Biogenic Magnetic Nanoparticles and their Possible Functions in Cells of Prokaryotes and Eukaryotes, // 

S.V. Gorobets, O.Yu.Gorobets, Yu.I. Gorobets // Dekker Encyclopedia of Nanoscience and Nanotechnology, Third Edition. 2014, by 

Taylor & Francis. pp. 300 ï 306. 

3. Vainshtein, N. Suzina, E. Kudryashova. New magnet-sensitive structures in bacterial and archaeal cells // Biology of the Cell.ï 

2002. ï̄ 94. ïP.29ï3 
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ʄɸɻʅɯʊʆʌʆʈɽʊʀʏʅʀʁ ʇʆʊɽʅʎɯɸʃ ʇʈʀ ʈʋʉɯ ʂʃɸʉʊɽʈʅʀʍ 

ʇʈʆɼʋʂʊɯɺ ɽʃɽʂʊʈʆʍɯʄɯʏʅʀʍ ʈɽɸʂʎɯʁ ʋ ʅɽʆɼʅʆʈɯɼʅʆʄʋ 

ʄɸɻʅɯʊʅʆʄʋ ʇʆʃɯ 
1
ʆ.ʖ. ɻʦʨʦʙʝʮʴ, 

2
ʖ.ɯ. ɻʦʨʦʙʝʮʴ, 

1
ɺ.ʇ. ʈʦʩʧʦʪʥʶʢ

 

1 
ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʇɯè, ʧʨ. ʇʝʨʝʤʦʛʠ, 37

 

2
 ɯʥʩʪʠʪʫʪ ʤʘʛʥʝʪʠʟʤʫ, ʧʨ. ɺʝʨʥʘʜʩʴʢʦʛʦ, 36-ʙ 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʫ ʛʘʣʫʟʽ ʤʘʛʥʽʪʦʝʣʝʪʨʦʭʽʤʽʾ ʚʽʜʢʨʠʪʦ ʥʠʟʢʫ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʝʬʝʢʪʽʚ [1ï2], ʧʝʨʝʙʽʛ ʷʢʠʭ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʬʦʨʤʫʚʘʥʥʷʤ 

ʪʘ ʨʦʩʪʦʤ ʥʘʥʦ- ʪʘ/ʘʙʦ ʤʽʢʨʦʯʘʩʪʠʥʦʢ ʢʣʘʩʪʝʨʥʦʛʦ ʪʠʧʫ. ʎʝ ʜʘʻ ʧʽʜʩʪʘʚʠ 

ʚʚʘʞʘʪʠ, ʱʦ ʝʣʝʢʪʨʦʢʽʥʝʪʠʯʥʽ ʝʬʝʢʪʠ, ʧʦʚôʷʟʘʥʽ ʽʟ ʚʧʣʠʚʦʤ ʤʘʛʥʽʪʥʠʭ ʧʦʣʽʚ ʥʘ 

ʤʘʛʥʽʪʦʝʣʝʢʪʨʦʭʽʤʽʯʥʽ ʧʨʦʮʝʩʠ, ʙʫʜʫʪʴ ʤʘʪʠ ʤʽʩʮʝ ʧʽʜ ʯʘʩ ʧʨʦʪʽʢʘʥʥʷ ʦʩʪʘʥʥʽʭ 

ʫ ʥʝʦʜʥʦʨʽʜʥʠʭ ʤʘʛʥʽʪʥʠʭ ʧʦʣʷʭ. 

ʅʘ ʦʩʥʦʚʽ ʪʝʨʤʦʜʠʥʘʤʽʯʥʦʛʦ ʧʽʜʭʦʜʫ, ʱʦ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʥʠʭ 

ʨʽʚʥʷʥʥʷʭ ʪʝʨʤʦʜʠʥʘʤʽʢʠ ʥʝʨʽʚʥʦʚʘʞʥʠʭ ʩʠʩʪʝʤ ʪʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʭ ʆʥʟʘʛʝʨʘ 

ʜʣʷ ʤʘʩʦʚʦʛʦ ʧʦʪʦʢʫ ʟʘʨʷʜʞʝʥʠʭ ʥʘʥʦ- ʪʘ ʤʽʢʨʦʤʘʩʰʪʘʙʥʠʭ ʝʬʝʢʪʠʚʥʦ ʧʘʨʘ- 

ʪʘ/ʘʙʦ ʜʽʘʤʘʛʥʽʪʥʠʭ ʢʣʘʩʪʝʨʥʠʭ ʧʨʦʜʫʢʪʽʚ ʝʣʝʢʪʨʦʭʽʤʽʯʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ 

(ʤʘʛʥʽʦʥʽʚ) ʧʽʜ ʜʽʶ ʛʨʘʜʽʻʥʪʥʦʾ ʤʘʛʥʽʪʥʦʾ ʩʠʣʠ ʚ ʝʣʝʢʪʨʦʣʽʪʽ, ʨʦʟʨʘʭʦʚʘʥʦ 

ʝʣʝʢʪʨʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʧʦʙʣʠʟʫ ʧʦʚʝʨʭʥʽ ʝʣʝʢʪʨʦʜʫ, ʷʢʠʡ ʩʪʚʦʨʶʻʪʴʩʷ ʫ 

ʧʨʦʮʝʩʘʭ ʪʨʘʚʣʝʥʥʷ, ʦʩʘʜʞʝʥʥʷ ʪʘ ʢʦʨʦʟʽʾ ʤʝʪʘʣʽʚ (ʙʝʟ ʧʨʦʧʫʩʢʘʥʥʷ 

ʟʦʚʥʽʰʥʴʦʛʦ ʝʣʝʢʪʨʠʯʥʦʛʦ ʩʪʨʫʤʫ ʢʨʽʟʴ ʝʣʝʢʪʨʦʣʽʪ) ʚʥʘʩʣʽʜʦʢ ʜʽʾ ʩʠʣ 

ʥʝʦʜʥʦʨʽʜʥʦʛʦ ʤʘʛʥʽʪʦʩʪʘʪʠʯʥʦʛʦ ʧʦʣʷ ʥʘ ʤʘʛʥʽʦʥʠ ʽ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʧʦʪʝʥʮʽʘʣʫ 

ʅʝʨʥʩʪʘ ʥʝʦʜʥʦʨʽʜʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʢʦʥʮʝʥʪʨʘʮʽʾ ʤʘʛʥʽʦʥʽʚ ʽ ʤʘʛʥʽʪʦʬʦʨʝʪʠʯʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ (ʄʌʇ). ɺʠʷʚʣʝʥʦ ʫʤʦʚʠ, ʟʘ ʷʢʠʭ ʚʥʝʩʦʢ ʄʌʇ ʜʦ ʧʦʚʥʦʛʦ 

ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʩʫʪʪʻʚʠʤ ʘʙʦ ʥʝʭʪʦʚʥʦ ʤʘʣʠʤ. 

ʄʘʛʥʽʪʦʬʦʨʝʪʠʯʥʽ ʝʬʝʢʪʠ ʟʥʘʭʦʜʷʪʴ ʩʚʦʻ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʟʦʢʨʝʤʘ, ʫ 

ʤʽʢʨʦʙʽʦʣʦʛʽʾ ʪʘ ʙʽʦʤʝʜʠʮʠʥʽ: ʧʨʠ ʬʽʣʴʪʨʘʮʽʾ ʪʘ ʩʝʧʘʨʘʮʽʾ ʨʦʟʯʠʥʽʚ ʪʘ ʩʫʤʽʰʝʡ, 

ʱʦ ʤʽʩʪʷʪʴ ʤʘʛʥʽʪʥʽ ʯʘʩʪʠʥʢʠ, ʙʽʦʩʝʧʘʨʘʮʽʾ ʢʣʽʪʠʥ [3], ʜʦʩʪʘʚʮʽ ʣʽʢʽʚ, ʤʽʯʝʥʥʽ ʪʘ 

ʤʘʥʽʧʫʣʶʚʘʥʥʽ ʙʽʦʤʘʪʝʨʽʘʣʽʚ [4]. ʈʝʟʫʣʴʪʘʪʠ ʪʝʦʨ

ʩʝʨʝʜʦʚʠʱʘ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʤʝʪʦʜʘʤʠ ʤʘʛʥʽʪʦʝʣʝʢʪʨʦʣʽʟʫ ʪʘ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʚʧʣʠʚʫ ʙʽʦʛʝʥʥʠʭ ʤʘʛʥʽʪʥʠʭ 

ʥʘʥʦʯʘʩʪʠʥʦʢ [5, 6] ʥʘ ʪʨʘʥʩʧʦʨʪʥʽ ʧʨʦʮʝʩʠ ʪʘ ʙʽʦʭʽʤʽʯʥʽ ʨʝʘʢʮʽʾ ʚ ʢʣʽʪʠʥʘʭ 

ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ [5].  
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1 
ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʇɯè, ʧʨ. ʇʝʨʝʤʦʛʠ, 37

 

2
 ɯʥʩʪʠʪʫʪ ʤʘʛʥʝʪʠʟʤʫ, ʧʨ. ɺʝʨʥʘʜʩʴʢʦʛʦ, 36-ʙ 

ɺʧʣʠʚ ʥʝʦʜʥʦʨʽʜʥʦʛʦ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʥʘ ʢʦʨʦʟʽʶ, ʭʽʤʽʯʥʝ ʪʨʘʚʣʝʥʥʷ ʪʘ 

ʝʣʝʢʪʨʦʦʩʘʜʞʝʥʥʷ ʤʝʪʘʣʽʚ ʻ ʧʨʝʜʤʝʪʦʤ ʩʫʯʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟ 

ʤʘʛʥʽʪʦʝʣʝʢʪʨʦʣʽʟʫ [1]. ʊʘʢʦʞ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʚʠʷʚʣʝʥʦ ʥʠʟʢʫ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʝʬʝʢʪʽʚ, ʱʦ ʜʝʤʦʥʩʪʨʫʶʪʴ ʬʽʛʫʨʠ ʪʨʘʚʣʝʥʥʷ ʤʝʪʘʣʝʚʠʭ 

ʬʝʨʦʤʘʛʥʽʪʥʠʭ ʟʨʘʟʢʽʚ, ʷʢʽ ʢʦʨʝʣʶʶʪʴ ʽʟ ʧʨʦʩʪʦʨʦʚʠʤ ʨʦʟʧʦʜʽʣʦʤ 

ʤʘʛʥʽʪʦʩʪʘʪʠʯʥʠʭ ʧʦʣʽʚ (ʧʦʣʽʚ ʨʦʟʩʽʷʥʥʷ) ʜʦʤʝʥʥʠʭ ʩʪʨʫʢʪʫʨ [2-4]. ɽʬʝʢʪʠ 

ʟʘʣʝʞʥʦʩʪʽ ʩʪʨʫʢʪʫʨʠ ʤʝʪʘʣʫ ʚʽʜ ʧʨʦʩʪʦʨʦʚʦʛʦ ʨʦʟʧʦʜʽʣʫ ʤʘʛʥʽʪʦʩʪʘʪʠʯʥʠʭ 

ʧʦʣʽʚ ʥʘ ʧʦʚʝʨʭʥʽ ʝʣʝʢʪʨʦʜʫ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʪʘʢʦʞ ʽ ʧʨʠ ʦʩʘʜʞʝʥʥʽ ʤʝʪʘʣʽʚ ʟ 

ʨʦʟʯʠʥʽʚ ʝʣʝʢʪʨʦʣʽʪʽʚ. ʊʘʢʦʞ ʚʽʜʟʥʘʯʘʻʪʴʩʷ [2], ʱʦ ʧʨʠ ʝʣʝʢʪʨʦʦʩʘʜʞʝʥʥʽ 

ʧʘʨʘʤʘʛʥʽʪʥʠʭ ʢʘʪʽʦʥʽʚ ʽʟ ʨʦʟʯʠʥʫ ʥʘ ʧʦʚʝʨʭʥʶ ʝʣʝʢʪʨʦʜʫ ʫ ʬʦʨʤʽ ʧʣʘʩʪʠʥʠ 

ʧʨʠ ʟʤʽʥʽ ʧʨʠʢʣʘʜʝʥʦʛʦ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʟʤʽʥʶʻʪʴʩʷ ʪʦʚʱʠʥʘ ʜʠʬʫʟʽʡʥʦʛʦ 

ʰʘʨʫ, ʘ ʪʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʝʨʽʦʜʠʯʥʘ ʚʢʨʘʧʣʝʥʘ ʛʝʢʩʘʛʦʥʘʣʴʥʘ ʯʠ ʢʨʫʛʦʚʘ 

ʩʪʨʫʢʪʫʨʘ ʜʽʣʷʥʦʢ ʦʩʘʜʞʝʥʥʷ, ʷʢʘ ʜʝʱʦ ʟʤʽʥʶʻ ʩʚʦʾ ʨʦʟʤʽʨʠ ʪʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʝʣʠʯʠʥʠ ʪʘ ʥʘʧʨʷʤʢʫ ʛʨʘʜʽʻʥʪʥʦʛʦ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʪʘ ʚʠʜʫ 

ʨʦʟʯʠʥʝʥʠʭ ʽʦʥʽʚ [3]. 

ʈʝʟʫʣʴʪʘʪʠ ʪʝʦʨʝʪʠʯʥʦʾ ʤʦʜʝʣʽ ʜʘʥʦʾ ʨʦʙʦʪʠ ʦʧʠʩʫʶʪʴ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫ 

ʬʦʨʤʫ ʤʽʞʬʘʟʥʦʾ ʧʦʚʝʨʭʥʽ ʧʨʠ ʦʩʘʜʞʝʥʥʽ ʤʽʜʽ ʥʘ ʩʪʘʣʝʚʫ ʧʣʘʩʪʠʥʫ ʚ 

ʥʝʦʜʥʦʨʽʜʥʦʤʫ ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʽ, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʘʛʥʽʪʫ ʟ ʜʚʦʜʦʤʝʥʥʦʶ 

ʩʪʨʫʢʪʫʨʦʶ ʟ ʨʽʟʥʠʤ ʥʘʧʨʷʤʢʦʤ ʥʘʤʘʛʥʽʯʝʥʦʩʪʽ ʜʦʤʝʥʽʚ. ʇʦʨʽʚʥʷʥʥʷ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʝʦʨʝʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 1.  

 

ʈʠʩʫʥʦʢ 1 ï ʊʝʦʨʝʪʠʯʥʘ ʬʦʨʤʘ ʤʽʞʬʘʟʥʦʾ 

ʧʦʚʝʨʭʥʽ ʚ ʝʣʝʢʪʨʦʣʽʪʽ: ʩʠʥʽʡ ï ʥʘʤʘʛʥʽʯʝʥʽʩʪʴ ʚʛʦʨʫ, 

ʯʝʨʚʦʥʠʡ ï  ʥʘʤʘʛʥʽʯʝʥʽʩʪʴ ʚʥʠʟ. ʉʫʮʽʣʴʥʘ ʣʽʥʽʷ ï 

ʪʝʦʨʝʪʠʯʥʘ ʬʦʨʤʘ ʤʽʞʬʘʟʥʦʾ ʧʦʚʝʨʭʥʽ, ʪʦʯʢʠ ï 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ.  
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ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʟʘʚʜʷʢʠ ʩʚʦʾʤ ʫʥʽʢʘʣʴʥʠʤ ʬʽʟʠʯʥʠʤ ʚʣʘʩʪʠʚʦʩʪʷʤ ʰʘʨʠ 

ʬʝʨʦʤʘʛʥʽʪʥʠʭ ʤʝʪʘʣʽʚ ʟ ʜʝʥʜʨʠʪʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʟʥʘʭʦʜʷʪʴ ʰʠʨʦʢʝ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʥʘʫʢʠ ʪʘ ʪʝʭʥʽʢʠ. ɿʦʢʨʝʤʘ, ʩʪʘʣʝʚʽ ʩʽʪʢʠ, ʜʨʦʪʠ, 

ʧʣʘʩʪʠʥʠ ʪʦʱʦ ʟ ʨʦʟʛʘʣʫʞʝʥʦʶ ʤʦʨʬʦʣʦʛʽʻʶ ʧʦʚʝʨʭʥʽ ʤʦʞʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʫ ʷʢʦʩʪʽ ʙʘʛʘʪʦʨʽʚʥʝʚʠʭ ʚʠʩʦʢʦʛʨʘʜʽʻʥʪʥʠʭ ʬʝʨʦʤʘʛʥʽʪʥʠʭ 

ʥʘʩʘʜʦʢ (ɺɻʌʅ) ʜʣʷ ʤʘʛʥʽʪʥʦʾ ʩʝʧʘʨʘʮʽʾ. ɿʘʛʦʩʪʨʝʥʥʷ ʪʘ ʥʝʦʜʥʦʨʽʜʥʦʩʪʽ 

ʧʦʚʝʨʭʥʽ ɺɻʌʅ ʫ ʟʦʚʥʽʰʥʴʦʤʫ ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʽ ʩʪʚʦʨʶʶʪʴ ʚʠʩʦʢʦʛʨʘʜʽʻʥʪʥʽ 

ʤʘʛʥʽʪʥʽ ʧʦʣʷ ʽ ʻ ʮʝʥʪʨʘʤʠ ʟʘʭʦʧʣʝʥʥʷ ʽʦʥʽʚ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ, ʨʘʜʽʦʥʫʢʣʽʜʽʚ, 

ʤʘʛʥʽʪʦʤʽʯʝʥʠʭ ʙʽʦʦʙôʻʢʪʽʚ ʪʦʱʦ [1ï3]. ɼʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʣʫʯʝʥʥʷ 

ʧʘʨʘʤʘʛʥʽʪʥʠʭ ʜʦʤʽʰʦʢ ʟ ʧʦʪʦʢʫ ʨʽʜʠʥʠ ʚ ʷʢʦʩʪʽ ɺɻʌʅ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʜʝʥʜʨʠʪʥʽ ʩʘʤʦʧʦʜʽʙʥʽ ʩʪʨʫʢʪʫʨʠ, ʦʪʨʠʤʘʥʽ ʤʝʪʦʜʦʤ ʝʣʝʢʪʨʦʦʩʘʜʞʝʥʥʷ ʥʽʢʝʣʶ 

ʥʘ ʩʪʘʣʝʚʠʡ ʬʝʨʦʤʘʛʥʽʪʥʠʡ ʜʨʽʪ. ʅʘʚʢʦʣʦ ʜʝʥʜʨʠʪʽʚ ɺɻʌʅ, ʚʥʝʩʝʥʠʭ ʫ 

ʟʦʚʥʽʰʥʻ ʄʇ, ʩʪʚʦʨʶʻʪʴʩʷ ʚʠʩʦʢʦʛʨʘʜʽʻʥʪʥʝ ʄʇ. ʎʝ ʧʦʣʝ ʤʘʻ ʩʢʣʘʜʥʠʡ 

ʧʨʦʩʪʦʨʦʚʠʡ ʨʦʟʧʦʜʽʣ ʯʝʨʝʟ ʨʦʟʛʘʣʫʞʝʥʽʩʪʴ ʜʝʥʜʨʠʪʽʚ.  

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʚʠʚʯʝʥʥʷ ʟʘʣʝʞʥʦʩʪʽ ʧʘʨʘʤʝʪʨʽʚ ʬʝʨʦʤʘʛʥʽʪʥʦʾ 

ʧʽʜʢʣʘʜʢʠ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʜʝʥʜʨʠʪʥʦʛʦ ʰʘʨʫ ʧʨʠ ʤʘʛʥʽʪʦʝʣʝʢʪʨʦʣʽʟʽ Ni. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʨʦʟʤʽʨʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʝʥʜʨʠʪʽʚ Ni ʧʨʠ ʤʘʛʥʽʪʥʦʤʫ ʝʣʝʢʪʨʦʦʩʘʜʞʝʥʥʽ ʥʘ ʬʝʨʦʤʘʛʥʽʪʥʫ 

ʧʽʜʢʣʘʜʢʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʾʾ ʬʽʟʠʯʥʠʭ ʨʦʟʤʽʨʽʚ ʪʘ ʤʘʛʥʽʪʥʦʛʦ ʩʪʘʥʫ. ʐʘʨʠ 

ʥʽʢʝʣʶ ʟ ʨʦʟʚʠʥʝʥʠʤ ʨʝʣʴʻʬʦʤ ʧʦʚʝʨʭʥʽ ʦʪʨʠʤʫʚʘʣʠ ʤʝʪʦʜʦʤ ʝʣʝʢʪʨʦʣʽʪʠʯʥʦʛʦ 

ʦʩʘʜʞʝʥʥʷ ʚ ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʽ ʥʘ ʩʪʘʣʝʚʠʡ ʜʨʽʪ. ɼʣʷ ʦʮʽʥʢʠ ʟʘʣʝʞʥʦʩʪʽ 

ʭʘʨʘʢʪʝʨʥʠʭ ʨʦʟʤʽʨʽʚ ʨʦʟʛʘʣʫʞʝʥʦʾ ʩʪʨʫʢʪʫʨʠ ʜʝʥʜʨʠʪʥʠʭ ʦʩʘʜʞʝʥʴ ʙʫʣʦ 

ʦʙʯʠʩʣʝʥʦ ʩʝʨʝʜʥʻ ʢʚʘʜʨʘʪʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ Ln (ʩʝʨʝʜʥʴʦʾ ʜʦʚʞʠʥʠ ʜʝʥʜʨʠʪʘ), 

Dn (ʩʝʨʝʜʥʴʦʾ ʰʠʨʠʥʠ ʜʝʥʜʨʠʪʘ) ʪʘ Vn (ʚʽʜʥʦʰʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʜʦʚʞʠʥʠ 

ʜʝʥʜʨʠʪʘ ʜʦ ʜʽʘʤʝʪʨʘ ʧʽʜʢʣʘʜʢʠ) ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʨʽʚʥʽʚ 

ʨʦʟʛʘʣʫʞʝʥʥʷ, ʘ ʪʘʢʦʞ ʧʦʙʫʜʦʚʘʥʦ ʛʨʘʬʽʢʠ ʟʘʣʝʞʥʦʩʪʽ Ln, Dn ʪʘ Vn ʚʽʜ ʜʽʘʤʝʪʨʘ 

ʧʽʜʢʣʘʜʢʠ ɺɻʌʅ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ, ʱʦ ʬʽʟʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʽ, ʷʢ 

ʥʘʩʣʽʜʦʢ, ʤʘʛʥʽʪʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʬʝʨʦʤʘʛʥʽʪʥʦʾ ʧʽʜʢʣʘʜʢʠ ʻ ʚʘʞʣʠʚʠʤ ʯʠʥʥʠʢʦʤ 

ʚʧʣʠʚʫ ʥʘ ʤʦʨʬʦʣʦʛʽʶ ʝʣʝʢʪʨʦʦʩʘʜʽʚ Ni, ʱʦ ʤʘʻ ʚʨʘʭʦʚʫʚʘʪʠʩʴ ʧʨʠ ʦʪʨʠʤʘʥʥʽ 

ʧʦʚʝʨʭʦʥʴ ʟ ʢʝʨʦʚʘʥʠʤʠ ʩʪʨʫʢʪʫʨʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 
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ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʫʩʝ ʙʽʣʴʰʦʛʦ ʧʦʰʠʨʝʥʥʷ ʥʘʙʫʚʘʶʪʴ ʪʝʭʥʦʣʦʛʽʾ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ, ʱʦ ʟʜʘʪʥʽ ʟʘʙʝʟʧʝʯʠʪʠ ʛʣʠʙʦʢʝ ʦʯʠʱʝʥʥʷ 

ʨʦʙʦʯʠʭ ʩʝʨʝʜʦʚʠʱ ʚʽʜ ʨʽʟʥʠʭ ʜʦʤʽʰʦʢ. ɺʽʜʦʤʽ ʙʽʦʣʦʛʽʯʥʽ ʩʧʦʩʦʙʠ ʧʦʪʨʝʙʫʶʪʴ 

ʧʦʜʘʣʴʰʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʤʘʶʪʴ ʟʥʘʯʥʫ ʪʨʠʚʘʣʽʩʪʴ ʧʨʦʮʝʩʫ, 

ʥʝʜʦʩʪʘʪʥʽʡ ʩʪʫʧʽʥʴ ʦʯʠʱʝʥʥʷ, ʩʢʣʘʜʥʽʩʪʴ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʙʝʟʧʝʨʝʨʚʥʦʾ ʨʦʙʦʪʠ 

ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ [1]. 

ʆʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʙʽʦʣʦʛʽʯʥʠʭ ʤʝʪʦʜʽʚ ʦʯʠʩʪʢʠ ʨʽʜʢʠʭ 

ʚʽʜʭʦʜʽʚ ʚʽʜ ʽʦʥʽʚ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʻ ʤʘʛʥʽʪʦʢʝʨʦʚʘʥʘ ʙʽʦʩʦʨʙʮʽʷ. ɼʘʥʠʡ ʤʝʪʦʜ ʻ 

ʝʬʝʢʪʠʚʥʠʤ ʪʘ ʝʢʦʥʦʤʽʯʥʦ ʜʦʮʽʣʴʥʠʤ, ʦʩʢʽʣʴʢʠ, ʧʦ-ʧʝʨʰʝ, ʷʢ ʙʽʦʩʦʨʙʝʥʪ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʪʦʨʠʥʥʽ ʧʨʦʜʫʢʪʠ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʠʨʦʙʥʠʮʪʚ,  ʧʦ-ʜʨʫʛʝ, 

ʤʘʛʥʽʪʦʢʝʨʦʚʘʥʽ ʙʽʦʩʦʨʙʝʥʪʠ ʣʝʛʢʦ ʤʦʞʥʘ ʚʠʣʫʯʠʪʠ ʽʟ ʚʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʠʩʦʢʦʛʨʘʜʽʻʥʪʥʦʾ ʤʘʛʥʽʪʥʦʾ ʩʝʧʘʨʘʮʽʾ ʫ ʰʚʠʜʢʽʩʥʦʤʫ ʨʝʞʠʤʽ [2]. ɺ 

ʨʦʙʦʪʽ ʚ ʷʢʦʩʪʽ ʤʘʛʥʽʪʦʢʝʨʦʚʘʥʦʛʦ ʙʽʦʩʦʨʙʝʥʪʫ ʙʫʣʦ ʦʙʨʘʥʦ ʢʫʣʴʪʫʨʫ 

ʭʣʽʙʦʧʝʢʘʨʩʴʢʠʭ ʜʨʽʞʜʞʽʚ Saccharamyces cerevisiae, ʷʢʠʤ ʙʫʣʦ ʥʘʜʘʥʦ ʤʘʛʥʽʪʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʘʥʦʯʘʩʪʠʥʦʢ ʤʘʛʥʝʪʠʪʫ. 

ɺ ʨʦʙʦʪʽ ʦʜʝʨʞʘʥʦ  ʩʪʘʙʽʣʴʥʠʡ ʤʘʛʥʽʪʦʢʝʨʦʚʘʥʠʡ ʙʽʦʩʦʨʙʝʥʪ ʥʘ ʦʩʥʦʚʽ 

ʜʨʽʞʜʞʽʚ S. cerevisiae ʪʘ ʥʘʥʦʯʘʩʪʠʥʦʢ ʤʘʛʥʝʪʠʪʫ ʤʝʪʦʜʦʤ 

ʤʘʛʥʽʪʦʛʽʜʨʦʜʠʥʘʤʽʯʥʦʛʦ ʧʝʨʝʤʽʰʫʚʘʥʥʷ (ʄɻɼʇ) ʚ ʩʭʨʝʱʝʥʠʭ ʤʘʛʥʽʪʥʦʤʫ ʪʘ 

ʝʣʝʢʪʨʠʯʥʦʤʫ ʧʦʣʷʭ, ʧʽʩʣʷ ʯʦʛʦ ʦʪʨʠʤʘʥʠʡ ʙʽʦʩʦʨʙʝʥʪ ʧʽʜʜʘʚʘʚʩʷ 

ʬʨʘʢʮʽʦʥʫʚʘʥʥʶ ʫ ʤʘʛʥʽʪʥʦʤʫ ʩʝʧʘʨʘʪʦʨʽ. ɺ ʷʢʦʩʪʽ ʬʝʨʦʤʘʛʥʽʪʥʠʭ ʥʘʩʘʜʦʢ ʜʣʷ 

ʚʠʣʫʯʝʥʥʷ ʚʽʜʧʨʘʮʴʦʚʘʥʦʛʦ ʤʘʛʥʽʪʦʢʝʨʦʚʘʥʦʛʦ ʙʽʦʩʦʨʙʝʥʪʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ 

ʩʪʘʣʝʚʽ ʥʽʢʝʣʴʦʚʘʥʽ ʩʽʪʢʠ. ɺʠʟʥʘʯʝʥʦ ʟʤʽʥʫ ʤʘʛʥʽʪʥʦʾ ʩʧʨʠʡʥʷʪʣʠʚʦʩʪʽ 

ʙʽʦʩʦʨʙʝʥʪʫ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʘʥʦʤʘʛʥʝʪʠʪʫ 1-10%.  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʦʧʪʠʤʘʣʴʥʠʡ ʚʤʽʩʪ ʤʘʛʥʝʪʠʪʫ ʩʢʣʘʜʘʻ 1%, ʪʘʢ ʷʢ ʪʘʢʠʡ 

ʙʽʦʩʦʨʙʝʥʪ ʤʘʻ ʤʘʢʩʠʤʘʣʴʥʫ ʤʘʛʥʽʪʥʫ ʩʧʨʠʡʥʷʪʣʠʚʽʩʪʴ ʪʘ ʤʘʻ ʥʘʡʙʽʣʴʰ 

ʩʪʘʙʽʣʴʥʽ ʤʘʛʥʽʪʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. ʇʨʠ ʽʥʰʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʥʘʥʦʤʘʛʥʝʪʠʪʫ  

ʤʘʛʥʽʪʥʘ ʩʧʨʠʡʥʷʪʣʠʚʽʩʪʴ ʙʽʦʩʦʨʙʝʥʪʫ ʻ ʥʝʩʪʘʙʽʣʴʥʦʶ,  ʱʦ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ 

ʚʪʨʘʪʫ ʩʪʽʡʢʦʩʪʽ ʡʦʛʦ ʤʘʛʥʽʪʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. 

 
ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʥʦʾ ʣʽʪʝʨʘʪʫʨʠ: 

 

1. Veglio F, Beolchini F. Removal of metals by biosorption: a review // Hydrometallurgy. ï 

1997. ï Vol.44. ïP. 301-316. 

2. ɻʦʨʦʙʝʮʴ ʉ.ɺ., ʂʘʨʧʝʥʢʦ ʖ.ɺ., ʄʘʨʠʥʯʝʥʢʦ ʃ.ɺ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʘʛʥʽʪʦʢʝʨʦʚʘʥʠʭ 

ʜʨʽʞʜʞʽʚ S.cerevisiae ʜʣʷ ʚʠʣʫʯʝʥʥʷ ʽʦʥʽʚ ʤʽʜʽ //ɺʽʩʥʠʢ ɼʦʥʝʮʴʢʦʛʦ ʅʘʮʽʦʥʘʣʴʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ, ʉʝʨ.ɸ: ʇʨʠʨʦʜʥʠʯʽ ʥʘʫʢʠ, 2010, ʚʠʧ.1. ï ʩ. 230 ï 236 
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ɼʆʉʃɯɼɾɽʅʅʗ ʃʆʂɸʃɯɿɸʎɯɰ ɹɯʆɻɽʅʅʀʍ ʄɸɻʅɯʊʅʀʍ 

ʅɸʅʆʏɸʉʊʀʅʆʂ ɺ ʆʈɻɸʅɸʍ ʉʉɸɺʎɯɺ ʊɸ ʃʖɼʀʅʀ 

ɻʦʨʦʙʝʮʴ ʆ.ʖ., ɯʚʘʥʯʝʥʢʦ ɸ.ɺ., ʉʤʘʛʦʣʴ ʖ.ʆ., ʄʝʜʚʻʜʻʚ ʆ.ɺ. 
ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʇɯè 

Julia_Tenshi@mail.ru 

ʆʜʥʠʤ ʽʟ ʥʘʧʨʷʤʢʽʚ ʨʦʟʚʠʪʢʫ  ʙʽʦʽʥʬʦʨʤʘʪʠʢʠ ʻ ʧʦʰʫʢ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʣʦʢʘʣʽʟʘʮʽʾ, 

ʧʦʭʦʜʞʝʥʥʷ ʪʘ ʬʫʥʢʮʽʡ ʙʽʦʛʝʥʥʠʭ ʤʘʛʥʽʪʥʠʭ ʥʘʥʦʯʘʩʪʠʥʦʢ (ɹʄʅ) ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʨʦʟʚʠʪʢʫ 

ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ. ɼʘʥʘ ʪʝʤʘ ʻ ʜʦʩʠʪʴ ʘʢʪʫʘʣʴʥʦʶ ʥʘ ʩʴʦʛʦʜʥʽ, ʘʜʞʝ ʬʽʟʽʦʣʦʛʽʯʥʝ ʧʦʭʦʜʞʝʥʥʷ 

ɹʄʅ ʚ ʙʘʛʘʪʦʢʣʽʪʠʥʥʠʭ ʦʨʛʘʥʽʟʤʘʭ ʻ ʤʘʣʦʜʦʩʣʽʜʞʝʥʠʤ.  

ʋ ʜʘʥʽʡ ʨʦʙʦʪʽ ʩʧʽʚʩʪʘʚʣʝʥʦ ʣʽʪʝʨʘʪʫʨʥʽ ʜʘʥʽ ʱʦʜʦ ʣʦʢʘʣʽʟʘʮʽʾ ɹʄʅ ʚ ʦʨʛʘʥʘʭ ʪʘ 

ʪʢʘʥʠʥʘʭ ʣʶʜʠʥʠ ʽ ʩʩʘʚʮʽʚ ʪʘ ʜʘʥʠʭ ʧʨʦ ʝʢʩʧʨʝʩʽʶ ʛʦʤʦʣʦʛʽʚ mam ʙʽʣʢʽʚ ʤʘʛʥʽʪʦʪʘʢʩʠʩʥʠʭ 

ʙʘʢʪʝʨʽʡ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʙʽʦʤʽʥʝʨʘʣʽʟʘʮʽʶ ɹʄʅ. 

 ʅʘʷʚʥʽʩʪʴ ɹʄʅ ʙʫʣʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʫ ʥʘʩʪʫʧʥʠʭ ʩʩʘʚʮʽʚ: ʢʨʦʪʘ 

(Blind mole ret) [1], ʢʘʞʘʥʘ (Corynorhinus townsendii) [2, 3] ʪʘ ʜʝʣʴʬʽʥʘ (Striped dolphin) [4]. 

ɿʥʘʡʜʝʥʦ ʛʦʤʦʣʦʛʠ mam ʙʽʣʢʽʚ mamɸ, mamɺ, mamʄ, mamʆ, mamE, mamN, mamK, mamH, 

mamZ, mamQ ʤʘʛʥʽʪʦʪʘʢʩʠʩʥʦʾ ʙʘʢʪʝʨʽʾ  Magnetospirillum gryphiswaldense MSR-1 ʩʝʨʝʜ 

ʙʽʣʢʽʚ ʣʶʜʠʥʠ, ʢʨʦʪʘ ʪʘ ʢʘʞʘʥʘ. ɻʦʤʦʣʦʛʽʚ ʮʠʭ ʙʽʣʢʽʚ ʫ ʜʝʣʴʬʽʥʘ (Striped dolphin) ʥʝ ʙʫʣʦ 

ʟʥʘʡʜʝʥʦ, ʱʦ ʧʦʚôʷʟʘʥʦ ʟ ʚʽʜʩʫʪʥʽʩʪʶ ʧʦʚʥʦʛʦ ʛʝʥʦʤʘ ʜʝʣʴʬʽʥʘ ʫ ʙʽʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʙʘʟʘʭ 

ʜʘʥʠʭ.  

ɺ ʨʦʙʦʪʘʭ [2, 5, 6]  ʚʠʷʚʣʝʥʦ, ʱʦ  ɹʄʅ ʫ ʢʨʦʪʘ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʤʦʟʦʯʢʫ, ʢʦʨʽ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʢʫ ʪʘ ʛʽʧʦʢʘʤʧʽ, ʘ ʚ ʢʘʞʘʥʘ ï ʫ ʢʦʨʽ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʩʝʥʩʦʨʥʠʭ ʦʨʛʘʥʘʭ ʪʘ ʥʝʨʚʦʚʽʡ 

ʪʢʘʥʠʥʽ. ɺ ʩʚʦʶ ʯʝʨʛʫ, ʫ ʣʶʜʠʥʠ ï ʚ ʤʦʟʦʯʢʫ, ʛʽʧʦʢʘʤʧʽ, ʢʦʨʽ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʪʚʝʨʜʽʡ ʪʘ 

ʤôʷʢʽʡ ʤʦʟʢʦʚʠʭ ʦʙʦʣʦʥʢʘʭ, ʧʝʯʽʥʮʽ, ʩʝʣʝʟʽʥʮʽ, ʥʘʜʥʠʨʢʦʚʠʭ ʟʘʣʦʟʘʭ ʪʘ ʚ ʨʝʰʽʪʢʦʚʽʡ ʢʽʩʪʮʽ [7]. 

ʆʩʢʽʣʴʢʠ ʽʩʥʫʶʪʴ ʦʜʥʘʢʦʚʽ ʦʨʛʘʥʠ, ʜʝ ɹʄʅ ʟʥʘʡʜʝʥʽ ʚ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ ʽ ʫ ʩʩʘʚʮʽʚ, ʮʝ 

ʧʽʜʪʚʝʨʜʞʫʻ ʛʽʧʦʪʝʟʫ ʧʨʦ ʦʜʥʘʢʦʚʝ ʧʦʭʦʜʞʝʥʥʷ ɹʄʅ ʫ ʩʩʘʚʮʽʚ. 

ʂʨʽʤ ʪʦʛʦ, ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʘʥʠʭ ʧʦʢʘʟʘʚ, ʱʦ ʫ ʢʘʞʘʥʘ ʽ ʢʨʦʪʘ ɹʄʅ ʚʠʷʚʣʝʥʦ ʚ 

ʪʠʭ ʦʨʛʘʥʘʭ ʽ ʪʢʘʥʠʥʘʭ, ʚ ʷʢʠʭ ʚ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ ʧʦʰʫʢ ɹʄʅ ʥʝ ʟʜʽʡʩʥʶʚʘʚʩʷ, ʘ ʩʘʤʝ ʚ 

ʥʝʨʚʦʚʽʡ ʪʢʘʥʠʥʽ ʪʘ ʩʝʥʩʦʨʥʠʭ ʦʨʛʘʥʘʭ. ʎʝ ʚʽʜʢʨʠʚʘʻ ʧʝʨʩʧʝʢʪʠʚʠ ʜʣʷ ʧʦʰʫʢʫ ɹʄʅ ʚ 

ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ ʚ ʥʝʨʚʦʚʽʡ ʪʢʘʥʠʥʽ ʪʘ ʩʝʥʩʦʨʥʠʭ ʦʨʛʘʥʘʭ ʚʥʘʩʣʽʜʦʢ ʽʩʥʫʚʘʥʥʷ ʻʜʠʥʦʛʦ 

ʛʝʥʝʪʠʯʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʙʽʦʤʽʥʝʨʘʣʽʟʘʮʽʾ ɹʄʅ ʫ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʚʩʽʭ ʮʘʨʩʪʚ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ 

[8]. 
1. http://sites.biology.duke.edu/johnsenlab/pdfs/pubs/magnetoreception.pdf 

2. Schubbe S., Wurdemann Ch.,  Peplies J., Heyen U., Wawer C., Glockner F., Schuler D. // 

Applied and Environmental MICROBIOLOGY. ï 2006. ïVol. 72. ï  N 9. ï  P. 5757ï5765.  
3. http://archive.news.softpedia.com/news/4-Amazing-Bat-Senses-77815.shtml  

4. ʂʠʨʰʚʠʥʢʘ ɼʞ.,  ɼʞʦʥʩʘ ɼ.,  ʄʘʢ-ʌʘʜʜʝʥʘ ɹ.  ɹʠʦʛʝʥʥʳʡ ʤʘʛʥʝʪʠʪ ʠ 

ʤʘʛʥʠʪʦʨʝʮʝʧʮʠʷ. ʅʦʚʦʝ ʦ ʙʠʦʤʘʛʥʝʪʠʟʤʝ. /ɼʞ. ʂʠʨʰʚʠʥʢʘ, ɼ. ɼʞʦʥʩʘ, ɹ. ʄʘʢ-ʌʘʜʜʝʥʘ.-

ʄ.: ʄʠʨ, 1989.-353 ʩ. 

5. Ritz Thorsten, Dommer David H.,Phillips John B. // Shedding Lighton on Vertebrate 

Magnetoreception. ï 2002. - Neuron, Vol. 34. ï P.503ï506. 

6. Kirschvink Joseph L // Magnetite Biomineralization and Geomagnetic Sensitivity in Higher 

Animals: An Update and Recommendations for Future Study. ï 1989.- CA 91 125.N 10.-P.259. 
7. http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2844004/ 

8. Gorobets, O.Yu.; Gorobets, S.V.; Gorobets, Yu.I. Biogenic Magnetic Nanoparticles: 

Biomineralization in Prokaryotes and Eukaryotes, In Dekker Encyclopedia of Nanoscience and 

Nanotechnology, Third Edition. CRC Press: New York, 2014, pp. 300ï308.  
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http://uk.wikipedia.org/wiki/Corynorhinus_townsendii
http://sites.biology.duke.edu/johnsenlab/pdfs/pubs/magnetoreception.pdf
http://archive.news.softpedia.com/news/4-Amazing-Bat-Senses-77815.shtml
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2844004/


115 

 

ʋɼʂ 537.62:57.043 

ɼɽʊɽʂʎɯʗ ʅɸʅʆʈʆɿʄɯʈʅʀʍ ʂʃɸʉʊɽʈʅʀʍ ʇʈʆɼʋʂʊɯɺ 

ɽʃɽʂʊʈʆʍɯʄɯʏʅʀʍ ʈɽɸʂʎɯʁ  

ʋ ʅɽʆɼʅʆʈɯɼʅʆʄʋ ʄɸɻʅɯʊʅʆʄʋ ʇʆʃɯ 

ʆ.ʖ. ɻʦʨʦʙʝʮʴ, ɸ.ɸ. ʂʠʙʘ, ɺ.ʇ. ʈʦʩʧʦʪʥʶʢ 
ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʇɯè, ʧʨ. ʇʝʨʝʤʦʛʠ, 37 

ʇʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʜʝʩʷʪʠʣʽʪʴ ʘʢʪʠʚʽʟʫʚʘʣʠʩʷ ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʚʧʣʠʚʫ 

ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʥʘ ʝʣʝʢʪʨʦʭʽʤʽʯʥʽ ʧʨʦʮʝʩʠ [1-2]. ɯʥʪʝʨʝʩ ʜʦ ʚʟʘʻʤʦʜʽʡ 

ʤʘʛʥʽʪʥʠʭ ʧʦʣʽʚ ʟ ʝʣʝʢʪʨʦʭʽʤʽʯʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʧʦʚôʷʟʘʥʠʡ ʟ ʤʦʞʣʠʚʽʩʪʶ 

ʚʧʣʠʚʘʪʠ ʥʘ ʤʘʩʦʧʝʨʝʥʦʩ ʨʝʘʛʝʥʪʽʚ ʪʘ ʧʨʦʜʫʢʪʽʚ ʨʝʘʢʮʽʾ ʧʦʙʣʠʟʫ ʧʦʚʝʨʭʥʽ 

ʝʣʝʢʪʨʦʜʫ [3]. ʇʨʦʭʦʜʞʝʥʥʷ ʝʣʝʢʪʨʦʭʽʤʽʯʥʠʭ ʨʝʘʢʮʽʡ ʚ ʛʨʘʜʽʻʥʪʥʠʭ ʤʘʛʥʽʪʥʠʭ 

ʧʦʣʷʭ ʤʘʻ ʥʠʟʢʫ ʦʩʦʙʣʠʚʦʩʪʝʡ, ʧʦʚ'ʷʟʘʥʠʭ ʽʟ ʬʘʟʦʚʦʶ ʩʝʧʘʨʘʮʽʻʶ ʪʠʧʫ çʨʽʜʠʥʘ-

ʨʽʜʠʥʘè ʽ ʥʘʢʦʧʠʯʝʥʥʷʤ ʥʘʥʦʨʦʟʤʽʨʥʠʭ ʢʣʘʩʪʝʨʥʠʭ ʧʨʦʜʫʢʪʽʚ ʝʣʝʢʪʨʦʭʽʤʽʯʥʠʭ 

ʨʝʘʢʮʽʡ ʧʽʜ ʚʧʣʠʚʦʤ ʥʝʦʜʥʦʨʽʜʥʦʛʦ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ. 

ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ ʟʜʽʡʩʥʝʥʦ ʜʝʪʝʢʮʽʶ ʥʘʥʦʨʦʟʤʽʨʥʠʭ ʢʣʘʩʪʝʨʥʠʭ ʧʨʦʜʫʢʪʽʚ 

ʝʣʝʢʪʨʦʭʽʤʽʯʥʠʭ ʨʝʘʢʮʽʡ ʚ ʥʝʦʜʥʦʨʽʜʥʦʤʫ ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʽ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʤʝʪʦʜʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʥʘʥʦʨʦʟʤʽʨʥʠʭ ʯʘʩʪʠʥʦʢ ʚ ʨʦʟʯʠʥʽ ʥʘ ʦʩʥʦʚʽ ʝʬʝʢʪʫ 

ʊʥ̔ʜʘʣʷ. ɽʬʝʢʪ ʊʽʥʜʘʣʷ ï ʩʚʽʪʽʥʥʷ ʦʧʪʠʯʥʦ ʥʝʦʜʥʦʨʽʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʚʥʘʩʣʽʜʦʢ ʨʦʟʩʽʷʥʥʷ ʩʚʽʪʣʘ, ʷʢʝ ʯʝʨʝʟ ʥʴʦʛʦ ʧʨʦʭʦʜʠʪʴ. ʄʦʞʝ ʩʧʦʩʪʝʨʽʛʘʪʠʩʴ ʫ 

ʚʠʛʣʷʜʽ ʩʚʽʪʣʦʛʦ ʢʦʥʫʩʘ ʥʘ ʪʝʤʥʦʤʫ ʬʦʥʽ (ʢʦʥʫʩ ʊʽʥʜʘʣʷ) ʧʨʠ ʨʦʟʛʣʷʜʘʥʥʽ 

ʜʠʩʧʝʨʩʥʦʾ ʩʠʩʪʝʤʠ ʧʽʜ ʧʝʚʥʠʤ ʢʫʪʦʤ (ʟʘʟʚʠʯʘʡ 90Á) ʜʦ ʥʘʧʨʷʤʢʫ ʧʨʦʭʦʜʞʝʥʥʷ 

ʯʝʨʝʟ ʥʝʾ ʩʬʦʢʫʩʦʚʘʥʦʛʦ ʧʫʯʢʘ ʩʚʽʪʣʘ. ʆʧʠʩʘʥʠʡ ʚʠʱʝ ʝʬʝʢʪ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ 

ʜʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʨʽʜʢʦʾ ʬʘʟʠ ʚ ʝʣʝʢʪʨʦʣʽʪʽ, ʜʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʤʘʛʥʽʪʥʝ ʟʘʭʦʧʣʝʥʥʷ 

ʥʘʥʦʨʦʟʤʽʨʥʠʭ ʢʣʘʩʪʝʨʽʚ ʫ ʨʦʟʯʠʥʽ CuSO4 ʚ ʦʢʦʣʽ ʩʪʘʣʝʚʦʾ ʢʫʣʽ ʨʘʜʽʫʩʦʤ 3 ʤʤ ʫ 

ʟʦʚʥʽʰʥʴʦʤʫ ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʽ ʥʘʧʨʫʞʝʥʽʩʪʶ 3 ʢɽ (ʨʠʩ.1). 

 
 

ʈʠʩ.1 ï ɿʦʙʨʘʞʝʥʥʷ ʝʬʝʢʪʫ 

ʊʽʥʜʘʣʷ ʫ ʨʦʟʯʠʥʽ CuSO4 

ʧʦʙʣʠʟʫ ʩʪʘʣʝʚʦʾ ʢʫʣʽ ʚ 

ʟʦʚʥʽʰʥʴʦʤʫ ʤʘʛʥʽʪʥʦʤʫ 

ʧʦʣʽ:  

a (ʚʠʛʣʷʜ ʟʙʦʢʫ) ï ʣʘʟʝʨʥʠʡ 

ʧʨʦʤʽʥʴ ʩʧʨʷʤʦʚʘʥʠʡ 

ʚʝʨʪʠʢʘʣʴʥʦ;  

b (ʚʠʛʣʷʜ ʟʚʝʨʭʫ) ï ʣʘʟʝʨʥʠʡ 

ʧʨʦʤʽʥʴ ʩʧʨʷʤʦʚʘʥʠʡ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦ. 

  
ʃʽʪʝʨʘʪʫʨʘ: 

1. lchenko, M.Yu.; Gorobets, O.Yu.; Bondar, I.A. J. Magn. Magn. Mater. 2010, 322, 2075ï2080. 

2. Gorobets, O.Yu.; Gorobets, Yu.I.; Bondar, I.A.; Legenkiy, Yu.A. Quasi-stationary heterogeneous 

states of electrolyt at electrodeposition and etching process in a gradient magnetic field of a 

magnetized ferromagnetic ball. J. Magn. Magn. Mater. 2012, 330, 76ï80. 

3. Gorobets O.Yu., Gorobets Yu.I., Rospotniuk V.P. Movement of electrolyte at metal etching and 

deposition under non-uniform steady magnetic field / Magnetohydrodynamics. ï 2014. ï    V. 50, 

No. 3. ï P. 317-332. 
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ʆʊʈʀʄɸʅʅʗ ʉʋʍʆɻʆ ʄɸɻʅɯʊʆʂɽʈʆɺɸʅʆɻʆ ɹɯʆʉʆʈɹɽʅʊʋ ʅɸ 

ʆʉʅʆɺɯ ɼʈɯɾɼɾɯɺ SACHAROMYCES CEREVISIAE ɼʃʗ ʆʏʀʑɽʅʅʗ 

ʉʊɯʏʅʀʍ ɺʆɼ 

ɻʦʨʦʙʝʮʴ ʉ.ɺ., ʂʦʚʘʣʴʦʚ ʆ.ɺ., ʏʠʞ ʖ.ʄ. 
ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʇɯè 

03056, ʂʠʾʚ, ʧʨ. ʇʝʨʝʤʦʛʠ 36, ʬʘʢʫʣʴʪʝʪ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʪʘ ʙʽʦʪʝʭʥʽʢʠ 

 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʫʩʝ ʙʽʣʴʰʦʛʦ ʧʦʰʠʨʝʥʥʷ ʥʘʙʫʚʘʶʪʴ ʪʝʭʥʦʣʦʛʽʾ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ, ʱʦ ʟʜʘʪʥʽ ʟʘʙʝʟʧʝʯʠʪʠ ʛʣʠʙʦʢʝ ʦʯʠʱʝʥʥʷ 

ʨʦʙʦʯʠʭ ʩʝʨʝʜʦʚʠʱ ʚʽʜ ʨʽʟʥʠʭ ʜʦʤʽʰʦʢ. ʗʢ ʚʽʜʦʤʦ ʟ ʜʝʷʢʠʭ ʨʦʙʽʪ [1, 2], 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʢʨʝʤʦ ʦʜʥʦʛʦ ʟ ʩʧʦʩʦʙʽʚ ʦʯʠʱʝʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʬʽʟʠʢʦ-ʭʽʤʽʯʥʦʛʦ 

ʘʙʦ ʙʽʦʣʦʛʽʯʥʦʛʦ, ʤʘʻ ʥʝʜʦʩʪʘʪʥʶ ʝʬʝʢʪʠʚʥʽʩʪʴ. ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʻ 

ʧʦ̒ʜʥʘʥʥʷ ʙʽʦʣʦʛʽʯʥʠʭ ʩʧʦʩʦʙʽʚ ʦʯʠʱʝʥʥʷ ʟ ʥʘʜʘʥʥʷʤ ʤʘʛʥʽʪʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʙʽʦʩʦʨʙʝʥʪʫ. ʊʦʤʫ ʘʢʪʫʘʣʴʥʦ  ʁ ʟ ʝʢʦʣʦʛʽʯʥʦʾ ʪʘ ʝʢʦʥʦʤʽʯʥʦʾ ʪʦʯʦʢ ʟʦʨʫ ʻ 

ʨʦʟʨʦʙʢʘ ʥʦʚʠʭ ʜʝʰʝʚʠʭ ʽ ʝʬʝʢʪʠʚʥʠʭ ʩʧʦʩʦʙʽʚ ʙʽʦʩʦʨʙʮʽʾ ʽʦʥʽʚ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ 

ʽʟ ʩʪʽʯʥʠʭ ʚʦʜ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʽʦʤʘʩʠ ʜʨʽʞʜʞʽʚ ʪʘ ʧʦʩʪʽʡʥʦʛʦ ʤʘʛʥʽʪʥʦʛʦ 

ʧʦʣʷ.  

ɺ ʨʦʙʦʪʽ ʦʪʨʠʤʘʥʦ ʩʫʭʠʡ ʤʘʛʥʽʪʦʢʝʨʦʚʘʥʠʡ ʙʽʦʩʦʨʙʝʥʪ ʥʘ ʦʩʥʦʚʽ 

ʭʣʽʙʦʧʝʢʘʨʩʴʢʠʭ ʜʨʽʞʜʞʽʚ S. cerevisiae ʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ, ʪʘ ʚʠʟʥʘʯʝʥʦ 

ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʡʦʛʦ ʦʪʨʠʤʘʥʥʷ. 100 ʛ ʙʽʦʤʘʩʠ ʜʨʽʞʜʞʽʚ S. cerevisae 

ʧʽʜʜʘʚʘʣʠ ʪʝʨʤʦʦʙʨʦʙʮʽ 2 ʛʦʜ ʧʨʠ 150 ÁC ʜʦ ʚʪʨʘʪʠ 10% ʤʘʩʠ ʧʦ ʩʫʭʽʡ ʨʝʯʦʚʠʥʽ. 

ɼʘʣʽ ʙʽʦʤʘʩʫ ʦʙʨʦʙʣʷʣʠ  1,25 ʅ ʨʦʟʯʠʥʦʤ FeCI3 ʧʨʠ ʢʽʤʥʘʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʧʨʠ 

ʧʝʨʝʤʽʰʫʚʘʥʥʽ ʧʨʦʪʷʛʦʤ 2 ʛʦʜʠʥ. ʆʙʨʦʙʢʫ ʧʦʚʪʦʨʶʶʪʴ ʧ'ʷʪʠʢʨʘʪʥʦ ʜʦ 

ʟʥʠʢʥʝʥʥʷ ʟʘʙʘʨʚʣʝʥʥʷ ʨʽʜʢʦʾ ʬʘʟʠ ʧʨʠ ʤʘʩʦʚʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ ʪʚʝʨʜʦʾ  ʽ 

ʨʽʜʢʦʾ ʬʘʟʠ 1:5, ʱʦʨʘʟʫ ʚʽʜʦʢʨʝʤʣʶʶʯʠ ʦʩʘʜ ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷʤ ʽ ʚʽʜʢʠʜʘʶʯʠ 

ʩʫʧʝʨʥʘʪʘʥʪ. ɼʘʣʽ ʪʚʝʨʜʫ ʬʘʟʫ ʦʙʨʦʙʣʷʣʠ ʪʨʠʢʨʘʪʥʦ ʪʘʢʠʤ ʞʝ ʯʠʥʦʤ 

ʜʠʩʪʠʣʴʦʚʘʥʦʶ ʚʦʜʦʶ ʜʦ ʥʝʡʪʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ pH ʥʘʜʦʩʘʜʦʚʦʾ ʨʽʜʠʥʠ, 

ʚʽʜʦʢʨʝʤʣʶʚʘʣʠ ʦʩʘʜ, ʩʫʰʠʣʠ ʽ ʦʪʨʠʤʘʣʠ 21,0 ʛ  ʧʦʨʦʰʢʫ ʩʚʽʪʣʦ-ʢʨʝʤʦʚʦʛʦ 

ʢʦʣʴʦʨʫ. 

ɺʠʤʽʨʷʥʦ ʪʘ ʧʦʨʽʚʥʷʥʦ ʤʘʛʥʽʪʥʫ ʩʧʨʠʡʥʷʪʣʠʚʽʩʪʴ ʥʝʦʙʨʦʙʣʝʥʦʛʦ ʪʘ 

ʦʙʨʦʙʣʝʥʦʛʦ ʩʫʭʦʛʦ ʤʘʛʥʽʪʦʢʝʨʦʚʘʥʦʛʦ ʙʽʦʩʦʨʙʝʥʪʫ, ʪʘ ʚʠʟʥʘʯʝʥʦ ʡʦʛʦ 

ʙʽʦʩʦʨʙʮʽʡʥʫ ʟʜʘʪʥʽʩʪʴ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʽʦʥʽʚ Cu
2+

. 

 
ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ: 

1. Volesky B. Biosorption and biosorbents.  In: Volesky B, editor. Biosorption of Heavy Metals. 

ï Florida: CRC press. ï 1990. ï  ʈ . 3-5. 

2. Veglio F, Beolchini F. Removal of  metals by biosorption: a review // Hydrometallurgy. ï 

1997. ï Vol.44. ïP.301-316. 
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ʂʆʄɸʍ 

ɻʦʨʦʙʝʮʴ ʉ.ɺ., ʂʨʘʚʯʝʥʢʦ ʆ.ɺ., ʄʘʨʯʝʥʢʦ ɸ.ɺ., ʄʝʜʚʻʜʻʚ ʆ.ɺ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ ñʂʇɯò, ʬʘʢʫʣʴʪʝʪ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʽ ʙʽʦʪʝʭʥʽʢʠ, 

ʢʘʬʝʜʨʘ ʧʨʦʤʠʩʣʦʚʦʾ ʙʽʦʪʝʭʥʦʣʦʛʽʾ, ʧʨ-ʪ ʇʝʨʝʤʦʛʠ, 37, ʤ.ʂʠʾʚ, 03056. 

e-mail: alicevladimir@gmail.com 

ʋ ʜʘʥʽʡ ʨʦʙʦʪʽ ʩʧʽʚʩʪʘʚʣʝʥʦ ʣʽʪʝʨʘʪʫʨʥʽ ʜʘʥʽ ʱʦʜʦ ʣʦʢʘʣʽʟʘʮʽʾ ʙʽʦʛʝʥʥʠʭ 
ʤʘʛʥʽʪʥʠʭ ʥʘʥʦʯʘʩʪʠʥʦʢ (ɹʄʅ) ʚ ʦʨʛʘʥʘʭ ʽ ʪʢʘʥʠʥʘʭ ʢʦʤʘʭ ʪʘ ʨʝʟʫʣʴʪʘʪʽʚ 
ʙʽʦʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʛʦʤʦʣʦʛʽʚ mam-ʙʽʣʢʽʚ 
ʤʘʛʥʽʪʦʪʘʢʩʠʩʥʠʭ ʙʘʢʪʝʨʽʡ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʙʽʦʤʽʥʝʨʘʣʽʟʘʮʽʶ ɹʄʅ. ɹʄʅ 
ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʠʷʚʣʝʥʦ ʫ ʥʘʩʪʫʧʥʠʭ ʢʦʤʘʭ: ʘʜʠʧʦʮʠʪʘʭ ʚʝʥʪʨʘʣʴʥʦʾ 
ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ Apismellifera[1];ʘʥʪʝʥʘʭ-ʚʫʩʠʢʘʭ Pachycondyla Marginata, 
Formicapratensis, Formicarufa, Attacolombica, Myrmicaruginodis; ʯʝʨʝʚʥʽʡ 
ʧʦʨʦʞʥʠʥʽ Solenopsisinvicta[2]; ʛʦʣʦʚʥʦʤʫ ʚʽʜʜʽʣʽ Nasutitermesexitiosus, 
Amitermesmeridionalis; ʛʦʣʦʚʥʦʤʫ ʪʘ ʛʨʫʜʥʦʤʫ ʚʽʜʜʽʣʽ Danausplexippus[1]. ɺ 
ʜʘʥʽʡ ʨʦʙʦʪʽ ʟʜʽʡʩʥʝʥʦ ʚʠʨʽʚʥʶʚʘʥʥʷ ʘʤʽʥʦʢʠʩʣʦʪʥʠʭ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ mam-
ʙʽʣʢʽʚ ʤʘʛʥʽʪʦʪʘʢʩʠʩʥʦʾ ʙʘʢʪʝʨʽʾ Magnetospirillum gryphiswaldense ʟ 
ʧʦʩʣʽʜʦʚʥʦʩʪʷʤʠ ʙʽʣʢʽʚ ʚʠʱʝʧʝʨʝʣʽʯʝʥʠʭ ʚʠʜʽʚ ʢʦʤʘʭ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʫ 
ʤʝʜʦʥʦʩʥʦʾ ʙʜʞʦʣʠ Apismellifera ʚʠʷʚʣʝʥʽ ʥʘʩʪʫʧʥʽ ʛʦʤʦʣʦʛʠ ʙʽʣʢʽʚ Mamɸ (low 
quality protein:cell division cycle protein 27 homolog), Mamɺ (zinc transporter 9-
like), MamM (zinc transporter 9-like), Mamʆ (serine protease HTRA2, 
mitochondrial), MamE (whirlin-like isoform X2), MamN (P protein-like isoformX2), 
ʄamK (actin-like protein 87C-like), MamH (protein spinster homolog 1-like); 
ʤʫʨʘʭʠ Solenopsisinvicta ï MamA (cell division cycle protein 27 homolog), MamB 
(zinc transporter 9), MamM (zinc transporter 9), MamO (hypothetical protein 
SINV_03165), MamE (hypothetical protein SINV_10618), MamN (P protein-like); 
ʤʝʪʝʣʠʢʘ Danausplexippus ï MamA (putative CDC23), MamB (putative Zn

2+
 

transporter), MamM (hypothetical protein KGM_00041), MamE (hypothetical 
protein KGM_05975), MamN (hypothetical protein KGM_17259), MamK (actin). ʋ 
ʤʫʨʘʭʠ Pachycondyla Marginata ʚʠʷʚʣʝʥʦ ʛʦʤʦʣʦʛ ʜʣʷ ʙʽʣʢʫ MamN 
(arbomoylphosphate synthase), ʧʨʦʪʝ ʛʝʥʦʤ ʜʘʥʦʛʦ ʦʨʛʘʥʽʟʤʫ ʥʝ ʻ ʧʦʚʥʠʤ, ʱʦ 
ʦʟʥʘʯʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʷʚʣʝʥʥʷ ʡ ʽʥʰʠʭ ʛʦʤʦʣʦʛʽʚ ʫ ʨʘʟʽ ʚʠʚʯʝʥʥʷ ʛʝʥʦʤʫ 
ʤʫʨʘʭʠ. ʋ ʚʩʽʭ ʽʥʰʠʭ ʢʦʤʘʭ, ʛʝʥʦʤʠ ʷʢʠʭ ʪʘʢ ʩʘʤʦ ʻ ʥʝʧʦʚʥʠʤʠ, ʩʪʘʪʠʩʪʠʯʥʦ 
ʟʥʘʯʫʱʠʭ ʜʘʥʠʭ ʱʦʜʦ ʙʽʣʢʽʚ-ʛʦʤʦʣʦʛʽʚ ʚʠʷʚʣʝʥʦ ʥʝ ʙʫʣʦ. ʆʩʢʽʣʴʢʠ ʚʩʽ 
ʜʦʩʣʽʜʞʫʚʘʥʽ ʚʠʜʠ ʢʦʤʘʭ, ʜʣʷ ʷʢʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʚʝʜʝʥʦ ʟʜʘʪʥʽʩʪʴ ʜʦ 
ʙʽʦʤʽʥʝʨʘʣʽʟʘʮʽʾ ɹʄʅ ʽ ʜʣʷ ʷʢʠʭ ʧʦʚʥʠʡ ʛʝʥʦʤ ʻ ʚ ʙʽʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʙʘʟʘʭ 
ʜʘʥʠʭ, ʤʘʶʪʴ ʚ ʩʚʦʾʭ ʧʨʦʪʝʦʤʘʭ ʛʦʤʦʣʦʛʠ ʚʩʽʭ ʙʽʣʢʽʚ, ʥʝʟʘʤʽʥʥʠʭ ʜʣʷ 
ʙʽʦʤʽʥʝʨʘʣʽʟʘʮʽʾ ɹʄʅ ʫ ʤʘʛʥʽʪʦʪʘʢʩʠʩʥʠʭ ʙʘʢʪʝʨʽʡ, ʪʦ ʮʝ ʧʽʜʪʚʝʨʜʞʫʻ ʛʽʧʦʪʝʟʫ 
ʧʨʦ ʦʜʥʘʢʦʚʝ ʧʦʭʦʜʞʝʥʥʷ ɹʄʅ ʫ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʚʩʽʭ ʮʘʨʩʪʚ ʞʠʚʠʭ 
ʦʨʛʘʥʽʟʤʽʚ[3].  

1. Hsu C.Magnetoreception Systemin Honeybees (Apismelifera) / Hsu C., Ko F., Li C., Fann K., 

Lue J. // Plos One. - 2007. - Is. 4. - P. 1-11. 

2. de Oliveira J.F. Antantennae: are the sites for magnetoreception? / J.F. de Oliveira, E. 

Wajnberg, D.M. de Souza Esquivel, S. Weinkauf, M. Winklhofer, M. Hanzlik // Journal of the Royal 

Society. Interface. - 2010. - Is. 7. - P. 143-152. 

3. Gorobets, O.Yu.; Gorobets, S.V.; Gorobets, Yu.I. In Dekker Encyclopedia of Nanoscience and 

Nanotechnology, Third Edition. CRC Press: New York, 2014, pp. 300ï308. 
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ɹɯʆɯʅʌʆʈʄɸʎɯʁʅʀʁ ɸʅɸʃɯɿ ɹɯʃʂɯɺ ʄɸɻʅɯʊʆʉʆʄʅʆɻʆ 

ʆʉʊʈɯɺʎʗ ʄɸɻʅɯʊʆʊɸʂʉʀʉʅʀʍ ɹɸʂʊɽʈɯʁ 

ʊɸ AGROBACTERIUM SP. 

ɻʦʨʦʙʝʮʴ ʉ.ɺ., ʄʝʜʚʻʜʻʚ ʆ.ɺ., ɹʘʥʥʠʢʦʚʘ ʄ.ʆ., ɻʥʘʪʶʢ ɯ.ʉ. 
ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

ignatyuk94@gmail.com 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʚʽʜʦʤʦ, ʱʦ ʙʘʛʘʪʦ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʤʽʩʪʷʪʴ 

ʥʘʥʦʤʘʛʥʝʪʠʪ ʪʘ ʽʥʰʽ ʬʝʨʫʤʚʤʽʩʥʽ ʩʧʦʣʫʢʠ [1]. ʊʦʤʫ ʧʨʦʮʝʩ ʾʭ ʙʽʦʤʽʥʝʨʘʣʽʟʘʮʽʾ 

ʻ ʚʘʞʣʠʚʠʤ. ʊʦʤʫ ʘʢʪʫʘʣʴʥʠʤ ʻ ʧʦʰʫʢ ʥʦʚʠʭ ʦʨʛʘʥʽʟʤʽʚ, ʟʜʘʪʥʠʭ ʜʦ 

ʙʦ̔ʤʽʥʝʨʘʣʽʟʘʮʽʾ. 

ʅʘ ʩʴʦʛʦʜʥʽ ʘʛʨʦʙʘʢʪʝʨʽʾ ʻ ʰʠʨʦʢʦʚʞʠʚʘʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʛʝʥʝʪʠʯʥʦʾ 

ʽʥʞʝʥʝʨʽʾ ʨʦʩʣʠʥ,  ʘ ʪʘʢʦʞ ʻ ʟʨʫʯʥʦʶ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʶ ʩʠʩʪʝʤʦʶ ʜʣʷ 

ʜʦʩʣʽʜʞʝʥʥʷ ʰʠʨʦʢʦʛʦ ʜʽʘʧʘʟʦʥʫ ʦʩʥʦʚʥʠʭ ʙʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʉʝʨʝʜʦʚʠʱʝʤ 

ʽʩʥʫʚʘʥʥʷ ʜʠʢʠʭ ʚʠʜʽʚ ʘʛʨʦʙʘʢʪʝʨʽʡ ʻ ʨʠʟʦʩʬʝʨʘ ʛʨʫʥʪʫ ʪʘ ʙʫʣʴʙʦʯʢʠ/ʧʫʭʣʠʥʠ 

ʢʦʨʝʥʽʚ ʨʦʩʣʠʥ. ʉʝʨʝʜ ʘʛʨʦʙʘʢʪʝʨʽʡ ʚʠʜʽʣʷʶʪʴ ʧʘʪʦʛʝʥʥʽ ʪʘ ʩʠʤʙʽʦʪʠʯʥʽ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ. ʅʘʡʙʽʣʴʰ ʜʦʩʣʽʜʞʝʥʠʤʠ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʧʘʪʦʛʝʥʥʠʭ 

ʘʛʨʦʙʘʢʪʝʨʽʡ ʻ Agrobacterium tumefaciens, ʷʢʘ ʩʧʨʠʯʠʥʷʻ ʬʦʨʤʫʚʘʥʥʷ 

ʢʦʨʦʥʯʘʪʠʭ ʛʘʣʽʚ ʫ ʨʦʩʣʠʥ ʪʘ Agrobacterium rhizogenes, ʷʢʘ ʚʠʩʪʫʧʘʻ 

ʝʪʽʦʣʦʛʽʯʥʠʤ ʯʠʥʥʠʢʦʤ çʚʦʣʦʭʘʪʠʭ ʢʦʨʝʥʽʚè ʫ ʨʽʟʥʠʭ ʨʦʩʣʠʥ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʫ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ [2]. 

ʅʘ ʟʜʘʪʥʦʩʪʽ ʧʝʨʝʜʘʚʘʪʠ ʧʣʘʟʤʽʜʠ Ti (A. tumefaciens) ʪʘ Ri (A. rhizogenes) ʚ 

ʨʦʩʣʠʥʠ ʙʘʟʫʶʪʴʩʷ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽ ʤʝʪʦʜʠ ʦʪʨʠʤʘʥʥʷ ʪʨʘʥʩʛʝʥʥʠʭ ʨʦʩʣʠʥ 

(Agrobacterium-ʦʧʦʩʝʨʝʜʢʦʚʘʥʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ). ɯʤʦʚʽʨʥʦ, ʮʴʦʤʫ ʩʧʨʠʷʻ 

ʟʜʘʪʥʽʩʪʴ ʘʛʨʦʙʘʢʪʝʨʽʡ ʩʠʥʪʝʟʫʚʘʪʠ ʙʽʦʛʝʥʥʽ ʤʘʛʥʽʪʥʽ ʥʘʥʦʯʘʩʪʠʥʢʠ, ʪʦʤʫ ʤʝʪʦʶ 

ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʜʦʩʣʽʜʠʪʠ ʧʨʦʮʝʩ ʙʽʦʤʽʥʝʨʘʣʽʟʘʮʽʾ ʮʠʭ ʯʘʩʪʠʥʦʢ ʚ 

ʘʛʨʦʙʘʢʪʝʨʽʡ. 

ʇʨʘʢʪʠʯʥʦ ʜʦʚʝʜʝʥʦ, ʱʦ ʟʘ ʩʠʥʪʝʟ ʤʘʛʥʝʪʠʪʫ ʚ ʤʘʛʥʽʪʦʪʘʢʩʠʩʥʠʭ 

ʙʘʢʪʝʨʽʷʭ Magnetospirillum gryphiswaldense MSR-1 ʚʽʜʧʦʚʽʜʘʶʪʴ ʛʝʥʠ 

ʤʘʛʥʽʪʦʩʦʤʥʦʛʦ ʦʩʪʨʽʚʮʷ, ʚʢʣʶʯʘʶʯʠ mamA, mamB, mamʄ, mamO, mamE, 

mamN, mamK [3]. ʊʦʤʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ çBLASTè 

(http://blast.ncbi.nlm.nih.gov/) ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʘʤʽʥʦʢʠʩʣʦʪʥʠʭ 

ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʙʽʣʢʽʚ ʤʘʛʥʽʪʦʩʦʤʥʦʛʦ ʦʩʪʨʽʚʮʷ ʤʘʛʥʽʪʦʪʘʢʩʠʩʥʠʭ ʙʘʢʪʝʨʽʡ ʪʘ 

ʘʛʨʦʙʘʢʪʝʨʽʡ. 

ɻʽʧʦʪʝʟʫ ʧʨʦ ʛʦʤʦʣʦʛʽʶ ʧʽʜʪʚʝʨʜʞʝʥʦ ʥʘ ʦʩʥʦʚʽ ʦʮʽʥʢʠ ʩʪʘʪʠʩʪʠʯʥʦʾ 

ʟʥʘʯʠʤʦʩʪʽ ʚʽʜʧʦʚʽʜʥʠʭ ʚʠʨʽʚʥʶʚʘʥʴ ʧʦ ʜʽʘʧʘʟʦʥʫ ʟʥʘʯʠʤʦʩʪʽ ɽ-ʯʠʩʣʘ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ, ʱʦ ʰʪʘʤʠ ʘʛʨʦʙʘʢʪʝʨʽʡ, ʟʜʘʪʥʽ ʜʦ 

ʬʦʨʤʫʚʘʥʥʷ ʧʫʭʣʠʥʥʠʭ ʨʦʟʨʦʩʪʘʥʴ ʢʦʨʝʥʽʚ ʨʦʩʣʠʥ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʪʝʥʮʽʡʥʠʤʠ 

ʧʨʦʜʫʮʝʥʪʘʤʠ ʙʽʦʛʝʥʥʠʭ ʤʘʛʥʽʪʥʠʭ ʥʘʥʦʯʘʩʪʠʥʦʢ ʟʘʚʜʷʢʠ ʥʘʷʚʥʦʩʪʽ ʚ ʧʨʦʪʝʦʤʽ 

ʛʦʤʦʣʦʛʽʚ ʢʣʶʯʦʚʠʭ ʙʽʣʢʽʚ ʩʠʥʪʝʟʫ ʙʽʦʛʝʥʥʠʭ ʤʘʛʥʽʪʥʠʭ ʥʘʥʦʯʘʩʪʠʥʦʢ ʫ 

ʤʘʛʥʽʪʦʪʘʢʩʠʩʥʠʭ ʙʘʢʪʝʨʽʷʭ ï MamA, MamB, Mamʄ, MamO, MamE. 

ʅʘʡʤʝʥʰʠʡ ʜʽʘʧʘʟʦʥ ʝʚʦʣʶʮʽʡʥʠʭ ʚʽʜʩʪʘʥʝʡ ʩʧʦʩʪʝʨʽʛʘʻʤʦ ʜʣʷ ʛʦʤʦʣʦʛʽʚ 

ʙʽʣʢʽʚ Mamɺ, Mamʄ ʪʘ Mamɽ, ʱʦ ʢʦʨʝʣʶʻ ʽʟ ʩʧʽʚʧʘʜʽʥʥʷʤ ʦʩʥʦʚʥʠʭ ʾʭ 

ʬʫʥʢʮʽʡ ʪʘ ʚʢʘʟʫʻ ʥʘ ʚʠʱʠʡ ʨʽʚʝʥʴ ʾʭ ʢʦʥʩʝʨʚʘʪʠʚʥʦʩʪʽ. ɺ ʪʦʡ ʞʝ ʯʘʩ ʙʽʣʴʰʘ 

ʢʽʣʴʢʽʩʪʴ ʘʤʽʥʦʢʠʩʣʦʪʥʠʭ ʟʘʤʽʥ ʚ ʤʝʞʘʭ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʛʨʫʧʠ ʛʦʤʦʣʦʛʽʚ ʙʽʣʢʘ 

mailto:ignatyuk94@gmail.com
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Mamɸ ʩʧʽʚʚʽʜʥʦʩʠʪʴʩʷ ʟ ʙʽʣʴʰʠʤ ʨʽʟʥʦʤʘʥʽʪʪʷʤ ʾʭ ʬʫʥʢʮʽʡ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ 

ʥʘʷʚʥʽʩʪʴ ʧʦʜʽʙʥʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʤʦʪʠʚʽʚ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʤʦʞʫʪʴ ʩʚʽʜʯʠʪʠ ʥʘ ʢʦʨʠʩʪʴ ʚʠʩʫʥʫʪʦʛʦ ʥʘʤʠ 

ʧʨʠʧʫʱʝʥʥʷ ʧʨʦ ʽʩʥʫʚʘʥʥʷ ʚ ʢʣʽʪʠʥʘʭ ʩʠʤʙʽʦʪʠʯʥʠʭ ʘʛʨʦʙʘʢʪʝʨʽʡ ʙʽʦʛʝʥʥʠʭ 

ʤʘʛʥʽʪʥʠʭ ʥʘʥʦʯʘʩʪʠʥʦʢ. 
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ʇʆʊɽʅʎɯʁʅɯ ʇʈʆɼʋʎɽʅʊʀ ɹɯʆɻɽʅʅʀʍ ʄɸɻʅɯʊʅʀʍ 

ʅɸʅʆʏɸʉʊʀʅʆʂ ʉɽʈɽɼ ɹɸʂʊɽʈɯʁ-ʉʆʈɹɽʅʊɯɺ ɯʆʅɯɺ ɺɸɾʂʀʍ 

ʄɽʊɸʃɯɺ 

ɻʦʨʦʙʝʮʴ ʉ.ɺ., ʍʘʚʝʥʴ ʆ. ɻ., ʄʝʜʚʻʜʻʚ ʆ. ɺ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʇɯè 

ʧʨ. ʇʝʨʝʤʦʛʠ 37, ʂʠʾʚ, 03056, pitbm@ukr.net 
ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʻ ʘʢʪʫʘʣʴʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʩʠʥʪʝʟʫ ʤʘʛʥʽʪʦʯʫʪʣʠʚʠʭ 

ʥʘʥʦʩʪʨʫʢʪʫʨ ʚ ʨʽʟʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʭ. ʆʩʢʽʣʴʢʠ ʧʨʦʙʣʝʤʘ ʦʯʠʩʪʢʠ ʚʦʜʠ ʟʘʨʘʟ 

ʩʪʦʾʪʴ ʜʫʞʝ ʛʦʩʪʨʦ, ʪʦ ʦʩʦʙʣʠʚʠʡ ʽʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʻ ʜʦʩʣʽʜʞʝʥʥʷ ʛʦʤʦʣʦʛʽʚ 

Mam-ʙʽʣʢʽʚ ʤʘʛʥʽʪʦʪʘʢʩʠʩʥʠʭ ʙʘʢʪʝʨʽʡ (ʄʊɹ), ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ 

ʙʽʦʤʽʥʝʨʘʣʽʟʘʮʽʶ ʙʽʦʛʝʥʥʠʭ ʤʘʛʥʽʪʥʠʭ ʥʘʥʦʯʘʩʪʠʥʦʢ (ɹʄʅ) ʫ ʙʘʢʪʝʨʽʡ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʦʯʠʩʪʢʠ ʚʦʜʠ ʚʽʜ ʽʦʥʽʚ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ [1]. ʎʝ ʜʦʟʚʦʣʠʪʴ 

ʚʠʣʫʯʘʪʠ  ʮʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʫ ʰʚʠʜʢʽʩʥʦʤʫ ʨʝʞʠʤʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʛʥʽʪʥʦʛʦ 

ʩʝʧʘʨʘʪʦʨʘ. 

ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʻ ʚʠʷʚʣʝʥʥʷ ʫ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʭ 

ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʙʘʢʪʝʨʽʡ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʦʜʦʦʯʠʩʪʢʠ  Geobacter 

sulfurreducens ʽ Pseudomonas aeruginosa ʛʦʤʦʣʦʛʽʚ Mam-ʙʽʣʢʽʚ ʄʊɹ M. 

gryphiswaldense MSR-1. 

ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʩʪʘʪʠʩʪʠʯʥʫ ʟʥʘʯʠʤʽʩʪʴ ʧʦʧʘʨʥʠʭ ʚʠʨʽʚʥʶʚʘʥʴ 

ʘʤʽʥʦʢʠʩʣʦʪʥʠʭ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʧʨʦʪʝʦʤʫ Geobacter sulfurreducens ʽ 

Pseudomonas aeruginosa  ʟ Mam-ʙʽʣʢʘʤʠ M. gryphiswaldence MSR-1 ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʦʥʣʘʡʥ-ʨʝʩʫʨʩʫ çBLASTè (NCBI), ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʽʜʩʦʪʢʫ 

ʽʜʝʥʪʠʯʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪʥʠʭ ʟʘʣʠʰʢʽʚ ʫ ʙʽʣʢʘʭ (ɯ), ʱʦ ʧʦʨʽʚʥʶʶʪʴʩʷ, ɽ-ʯʠʩʣʘ ʪʘ 

ʩʧʣ̔ʴʥʠʭ ʬʫʥʢʮʽʡ ʙʽʣʢʽʚ-ʛʦʤʦʣʦʛʽʚ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʥʘʷʚʥʽʩʪʴ ʛʦʤʦʣʦʛʽʚ Mam-ʙʽʣʢʽʚ ʄʊɹ 

MamA, MamB, MamM, MamE, MamO, MamN, MamQ ʫ Geobacter sulfurreduce:  

hypothetical protein, cation transporter, peptidase, transporter,  LemA family 

lipoprotein;  ̔MamB, MamM, MamE, Mamʆ, MamQ, Mamʅ ʫ Pseudomonas 

aeruginosa: ferrous iron transporter, serine peptidase, hypothetical protein, LemA ʽ 

tetracycline resistance protein class G, ʱʦ ʤʘʶʪʴ ʩʧʽʣʴʥʽ ʬʫʥʢʮʽʾ ʟ Mam ʙʽʣʢʘʤʠ. 
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ʆʪʞʝ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʥʘʷʚʥʽʩʪʴ ʛʦʤʦʣʦʛʽʚ ʄʘm-ʙʽʣʢʽʚ ʄʊɹ 

ʫ ʙʘʢʪʝʨʽʾ Geobacter sulfurreducens ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʜʘʪʥʽʩʪʴ ʮʠʭ ʙʘʢʪʝʨʽʡ ʜʦ 

ʙʽʦʤʽʥʝʨʘʣʽʟʘʮʽʾ ʢʨʠʩʪʘʣʽʯʥʠʭ ɹʄʅ ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ 

ʤʘʛʥʽʪʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʮʠʭ ʙʘʢʪʝʨʽʡ ʜʣʷ ʚʠʣʫʯʝʥʥʷ ʾʭ ʤʘʛʥʽʪʥʠʤ ʩʝʧʘʨʘʪʦʨʦʤ 

ʧʽʩʣʷ ʧʨʦʮʝʩʫ ʙʽʦʩʦʨʙʮʽʾ ʽʦʥʽʚ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ. ʑʦ ʩʪʦʩʫʻʪʴʩʷ Pseudomonas 

eruginosa, ʪʦ ʧʦ ʜʘʥʠʤ ʨʦʙʦʪʠ [2], ʮʽ ʙʘʢʪʝʨʽʾ ʤʦʞʫʪʴ ʙʽʦʤʽʥʝʨʘʣʽʟʫʚʘʪʠ ʘʤʦʨʬʥʽ 

ɹʄʅ, ʪʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʾʭ ʚʠʣʫʯʝʥʥʷ ʤʘʛʥʽʪʥʦʛʦ ʩʝʧʘʨʘʪʦʨʘ ʧʦʪʨʝʙʫʻ 

ʧʦʜʘʣʴʰʦʛʦ ʚʠʚʯʝʥʥʷ. 

ʃʽʪʝʨʘʪʫʨʘ: 
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2. Yu . Gorobets , S.V. Gorobets , L.V. Sorokina. Biomineralization and syntesis of biogenic 
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ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʤʝʪʦʜʠ ʚʠʜʘʣʝʥʥʷ ʽʦʥʽʚ 

ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʪʘ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʽʟ ʩʪʽʯʥʠʭ ʚʦʜ [1] ʪʘ ʢʦʥʮʝʥʪʨʫʚʘʥʥʷ 

ʜʦʨʦʛʦʮʽʥʥʠʭ ʽ ʨʽʜʢʽʩʥʠʭ ʤʝʪʘʣʽʚ ʟ ʨʫʜ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ [2]. ʅʘʢʦʧʠʯʝʥʥʷ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ ʢʘʪʽʦʥʽʚ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʟ ʚʦʜʥʠʭ ʨʦʟʯʠʥʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʰʣʷʭʦʤ ʙʽʦʩʦʨʙʮʽʾ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʘʛʥʽʪʦʤʽʯʝʥʠʭ ʢʣʽʪʠʥ ʜʨʽʞʜʞʽʚ ʜʣʷ ʙʽʦʩʦʨʙʮʽʾ ʽʦʥʽʚ 

ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ  ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʙʽʣʴʰʝ ʜʚʘʜʮʷʪʠ ʨʦʢʽʚ [1]. ʇʨʦʙʣʝʤʠ ʩʪʚʦʨʝʥʥʷ 

ʤʘʛʥʽʪʦʢʝʨʦʚʘʥʦʛʦ ʙʽʦʩʦʨʙʝʥʪʫ (ʄʂɹʉ) ʧʦʚôʷʟʘʥʽ ʟʽ ʟʥʠʞʝʥʥʷʤ ʡʦʛʦ ʩʦʨʙʮʽʡʥʦʾ 

ʻʤʥʦʩʪʽ ʟʘ ʨʘʭʫʥʦʢ ʢʦʥʢʫʨʝʥʮʽʾ ʤʘʛʥʽʪʥʠʭ ʥʘʥʦ- ʪʘ ʤʽʢʨʦʯʘʩʪʠʥʦʢ ʽ ʽʦʥʽʚ ʚʘʞʢʠʭ 

ʤʝʪʘʣʽʚ ʟʘ ʩʘʡʪʠ ʟʚôʷʟʫʚʘʥʥʷ ʥʘ ʧʦʚʝʨʭʥʽ ʦʪʨʠʤʘʥʦʛʦ ʙʽʦʩʦʨʙʝʥʪʫ. 

ɺ ʨʦʙʦʪʽ ʜʦʩʣʽʜʞʝʥʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʣʫʯʝʥʥʷ ʽʦʥʽʚ Cu
2+

 ʄʂɹʉ ʥʘ ʦʩʥʦʚʽ 

ʜʨʽʞʜʞʽʚ Sacharomyces cerevisiae ʤʝʪʦʜʦʤ ʤʘʛʥʽʪʦʛʽʜʨʦʜʠʥʘʤʽʯʥʦʛʦ 

ʧʝʨʝʤʽʰʫʚʘʥʥʷ (ʄɻɼʇ) ʫ ʩʭʨʝʱʝʥʠʭ ʝʣʝʢʪʨʠʯʥʦʤʫ ʪʘ ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʷʭ. ɺ 

ʨʦʙʦʪʽ ʚʩʪʘʥʦʚʣʝʥʦ ʦʧʪʠʤʘʣʴʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʧʨʦʮʝʩʫ: ʯʘʩ 

ʧʝʨʝʤʽʰʫʚʘʥʥʷ ï 6 ʭʚʠʣʠʥ, ʨʅ ʩʝʨʝʜʦʚʠʱʘ ï 2,5, ʥʘʧʨʫʞʝʥʽʩʪʴ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ 

ʪʘ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ - 240 ʢɸ/ʤ ʪʘ 0,5 ɺ ʚʽʜʧʦʚʽʜʥʦ, ʜʦʩʣʽʜʞʝʥʦ ʩʪʘʙʽʣʴʥʽʩʪʴ 

ʤʘʛʥʽʪʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʄʂɹʉ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʝʭʘʥʽʟʤ ʥʘʜʘʥʥʷ ʤʘʛʥʽʪʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʄʂɹʉ ʧʨʠ ʄɻɼʇ ʚ ʩʭʨʝʱʝʥʠʭ ʝʣʝʢʪʨʠʯʥʦʤʫ ʽ ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʷʭ 

ʘʥʘʣʦʛʽʯʥʠʡ ʤʝʭʘʥʽʟʤʫ ʤʘʛʥʽʪʦʤʽʯʝʥʥʷ ʧʨʠ ʙʘʛʘʪʦʚʠʭʨʦʚʦʤʫ ʄɻɼʇ. ʉʦʨʙʮʽʡʥʘ 

ʻʤʥʽʩʪʴ ʜʦ ʽʦʥʽʚ  Cu
2+ 
ʤʘʛʥʽʪʦʤʽʯʝʥʠʭ ʙʽʦʩʦʨʙʝʥʪʽʚ, ʦʪʨʠʤʘʥʠʭ ʧʨʠ 

mailto:pitbm@ukr.net
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ʙʘʛʘʪʦʚʠʭʨʦʚʦʤʫ ʄɻɼʇ ʪʘ ʧʨʠ ʄɻɼʇ ʚ ʩʭʨʝʱʝʥʠʭ ʝʣʝʢʪʨʠʯʥʦʤʫ ʽ ʤʘʛʥʽʪʥʦʤʫ 

ʧʦʣʷʭ, ʧʨʘʢʪʠʯʥʦ ʦʜʥʘʢʦʚʘ. 

 
ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ: 
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ʋɼʂ 577.2.04  
 

ɸʅɸʃɯɿ ʄʆʃɽʂʋʃʗʈʅʀʍ ʄɽʍɸʅɯɿʄɯɺ ʇʈʆʅʀʂʅɽʅʅʗ 

ɯɿɸʊɯɿʆʅʋ ɺ ʂʋʃʔʊʋʈʋ ʂʃɯʊʀʅ ʂ562 

ɻʨʦʤʥʘʜʩʴʢʘ ʄ.ʆ., ɼʘʨʤʝʥʢʦ ɭ.ɸ., ʄʝʜʚʻʜʻʚ ʆ. ɺ. 
ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʇɯè 03056, 

ʂʠʾʚ, ʧʨ. ʇʝʨʝʤʦʛʠ,36 
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ɼʣʷ ʫʩʧʽʰʥʦʾ ʙʦʨʦʪʴʙʠ ʟ ʦʥʢʦʣʦʛʽʯʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʥʝʦʙʭʽʜʥʽ 

ʣʽʢʘʨʩʴʢʽ ʧʨʝʧʘʨʘʪʠ, ʷʢʽ ʙ ʥʝ ʯʠʥʠʣʠ ʪʦʢʩʠʯʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʦʨʛʘʥʽʟʤ. ʇʨʝʧʘʨʘʪ 

ɯʟʘʪʽʟʦʥ ʨʝʢʦʤʝʥʜʦʚʘʥʠʡ ʧʨʠ ʙʦʨʦʪʴʙʽ ʟ ʟʣʦʷʢʽʩʥʠʤʠ ʧʫʭʣʠʥʘʤʠ, ʧʨʠ ʥʘʷʚʥʦʩʪʽ 

ʚ ʦʨʛʘʥʽʟʤʽ ʨʘʜʽʦʥʫʢʣʽʜʽʚ, ʥʝʜʦʢʨʽʚ'ʾ, ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʛʝʧʘʪʠʪʫ ʉ ʽ ʪ.ʜ.  

ɿʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʜʠʥʘʤʽʯʥʦʛʦ ʨʦʟʩʽʷʥʥʷ ʩʚʽʪʣʘ ʚʠʟʥʘʯʝʥʦ ʨʦʟʤʽʨ 

(ʷʢʠʡ ʫ ʚʦʜʽ ʩʢʣʘʜʘʻ - 775 ʥʤ) ʽ ʬʦʨʤʫ ʥʘʥʦʯʘʩʪʠʥʦʢ ʧʨʝʧʘʨʘʪʫ, ʘ ʪʘʢʦʞ ʜʟʝʪʘ-

ʧʦʪʝʥʮʽʘʣ, ʷʢʠʡ ʜʦʨʽʚʥʶʻ 4,1 ʤɺ. ʈʦʟʤʽʨ ʪʘ ʜʟʝʪʘ ʧʦʪʝʥʮʽʘʣ ʯʘʩʪʠʥʦʢ ʚʽʜʽʛʨʘʶʪʴ 

ʚʘʞʣʠʚʫ ʨʦʣʴ ʧʨʠ ʚʚʝʜʝʥʽ ʧʨʝʧʘʨʘʪʫ ʚ  ʦʨʛʘʥʽʟʤ in vivo. ɺʦʥʠ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʚʚʦʜʠʪʠ ɯʟʘʪʽʟʦʥ ʚ ʦʨʛʘʥʽʟʤ ʨʽʟʥʠʤʠ ʤʝʪʦʜʘʤʠ, ʱʦ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ 

ʤʝʜʠʯʥʽʡ ʧʨʘʢʪʠʮʽ [1].  

ʆʜʥʽʻʶ ʟ ʧʨʦʚʽʜʥʠʭ ʪʝʥʜʝʥʮʽʡ, ʱʦ ʚʠʷʚʣʷʶʪʴʩʷ ʚ ʩʫʯʘʩʥʽʡ ʬʘʨʤʘʢʦʣʦʛʽʾ, 

ʻ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤ ʥʘʧʨʘʚʣʝʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʣʽʢʽʚ. ʇʝʨʝʜʫʤʦʚʦʶ ʜʦ ʾʾ ʧʦʷʚʠ ʻ 

ʪʝ, ʱʦ ʧʨʝʧʘʨʘʪ, ʚʚʝʜʝʥʠʡ ʚ ʦʨʛʘʥʽʟʤ ʪʨʘʜʠʮʽʡʥʠʤʠ ʩʧʦʩʦʙʘʤʠ, ʨʦʟʧʦʜʽʣʷʻʪʴʩʷ 

ʚ ʥʴʦʤʫ ʨʽʚʥʦʤʽʨʥʦ, ʧʨʦʥʠʢʘʶʯʠ ʥʝ ʪʽʣʴʢʠ ʦʨʛʘʥʠ-ʤʽʰʝʥʽ, ʘʣʝ ʽ ʚ ʽʥʰʽ ʦʨʛʘʥʠ, 

ʜʝ ʡʦʛʦ ʜʽʷʤʦʞʝ ʥʦʩʠʪʠ ʥʝʛʘʪʠʚʥʠʡ ʭʘʨʘʢʪʝʨ. 

 

 

 

 

    ɹʽʣʢʦʚʠʡ ʚʝʢʪʦʨ     ʃʽʥʢʝʨ ʃʽʢʘʨʩʴʢʠʡ ʧʨʝʧʘʨʘʪ 

 

ʈʠʩ.1. ʉʪʨʫʢʪʫʨʘ ʢʦʥôʶʛʘʥʪʘ çʚʝʢʪʦʨ ï ʣʽʢʘʨʩʴʢʠʡ ʧʨʝʧʘʨʘʪè 

 

ɺ ʭʦʜʽ ʘʥʘʣʽʟʫ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʘʥʠʭ ʧʨʦ ʚʣʘʩʪʠʚʦʩʪʽ ʧʨʝʧʘʨʘʪʫ ʽ ʡʦʛʦ ʚʧʣʠʚ 

ʥʘ ʢʫʣʴʪʫʨʫ ʢʣʽʪʠʥ ʂ562 (ʢʣʽʪʠʥʠ ʭʨʦʥʽʯʥʦʾ ʤʽʻʣʦʾʜʥʦʾ ʣʝʡʢʦʤʠ) ʙʫʣʦ ʚʠʷʚʣʝʥʦ, 

ʱʦ ʡʤʦʚʽʨʥʠʤ ʽ ʥʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʠʤ ʩʧʦʩʦʙʦʤ ʧʨʦʥʠʢʥʝʥʥʷ ʻ ʥʘʧʨʘʚʣʝʥʠʡ 

ʪʨʘʥʩʧʦʨʪ ʧʨʝʧʘʨʘʪʫ ʯʝʨʝʟ ʤʝʤʙʨʘʥʫ. ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʘ ʢʦʥôʶʛʘʮʽʷ ɯʟʘʪʽʟʦʥʫ 
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ʟ ʙʽʣʢʦʚʠʤ ʚʝʢʪʦʨʦʤ, ʷʢʘ ʤʦʞʝ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʭʽʤʽʯʥʦʾ 

ʟʰʠʚʢʠ,ʧʦʣʽʝʪʠʣʝʥʛʣʽʢʦʣʝʚʦʛʦ ʘʙʦ ʧʦʣʽʧʝʧʪʠʜʥʦʛʦ ʣʽʥʢʝʨʘ [2].  
ʃʽʪʝʨʘʪʫʨʘ 

1. ʄʠʢʠʪʝʥʢʦ ʅ.ɺʠʚʯʝʥʥʷ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʝʧʘʨʘʪʫ ɯʟʘʪʽʟʦʥ / ʅ.ʄʠʢʠʪʝʥʢʦ, 

ʆ. ʂʘʨʧʦʚ, ɸ.ʇʦʪʦʧʘʣʴʩʢʠʡ, ʃ. ɿʘʾʢʘ, ʆ.ɹʦʣʩʫʥʦʚʘ // ʅʘʫʢʦʚʽ ʟʜʦʙʫʪʢʠ ʤʦʣʦʜʽ ï ʚʠʨʽʰʝʥʥʶ 

ʧʨʦʙʣʝʤ ʭʘʨʯʫʚʘʥʥʷ ʣʶʜʩʪʚʘ ʫ ʍʍɯ ʩʪʦʣʽʪʪʽ. ï2014.ï ʏ. 1. ï ʉ. 628-629. 

2.ʀʚʦʥʠʥ ɸ.ɻ. ʅʘʧʨʘʚʣʝʥʥʳʡ ʪʨʘʥʩʧʦʨʪ ʣʝʢʘʨʩʪʚʝʥʥʳʭʧʨʝʧʘʨʘʪʦʚ: 

ʩʦʚʨʝʤʝʥʥʦʝʩʦʩʪʦʷʥʠʝʚʦʧʨʦʩʘ ʠ ʧʝʨʩʧʝʢʪʠʚʳ /ɸ.ɻ. ʀʚʦʥʠʥ ɽ.ɺ. ʇʠʤʝʥʦʚ ɺ.ɸ. ʆʙʦʨʠʥ, ɼ.ɸ. 

ɼʝʚʨʠʰʦʚ, ʉ.ʅ. ʂʦʧʳʣʦʚ //ʀʟʚʝʩʪʠʷ ʂʦʤʠ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʋʨʆ ʈɸʅ. -2012. ï ɺ. 1(9). ï 

ʉ.46-55. 

 

 

ʋɼʂ 577.1/3 

 

ɹɯʆɯʅʌʆʈʄɸʎɯʁʅʀʁ ɸʅɸʃɯɿ ɿɺʆʈʆʊʅʆɻʆ ɯ ʅɽɿɺʆʈʆʊʅʆɻʆ 

ʅɸʂʆʇʀʏɽʅʅʗ ɿɸʃɯɿɸ ʋ ɹɸʂʊɽʈɯʁ ʈʆɼʋ DICTIOGLOMUS  

ɾʝʣʻʚʘ ɺ.ɯ., ʉʢʨʠʥʠʢ ʄ.ʄ., ʄʦʨʦʟʦʚ ɸ.ʆ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ "ʂʇɯ" 

ʧʨ. ʇʝʨʝʤʦʛʠ 37, ʂʠʾʚ, 03056 

ʌʘʢʫʣʴʪʝʪ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʽ ʙʽʦʪʝʭʥʽʢʠ 

valeriiazheleva@gmail.com 
ʄʘʛʥʽʪʦʪʘʢʩʠʩʥʽ ʙʘʢʪʝʨʽʾ (ʄʊɹ) ï ʮʝ ʧʦʰʠʨʝʥʘ ʛʨʫʧʘ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ 

ʧʨʽʩʥʠʭ ʪʘ ʩʦʣʦʥʠʭ ʚʦʜʦʡʤ, ʟʜʘʪʥʠʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʘʛʥʽʪʥʝ ʧʦʣʝ ɿʝʤʣʽ ʜʣʷ 

ʦʨʽʻʥʪʫʚʘʥʥʷ. ʎʷ ʟʜʘʪʥʽʩʪʴ ʧʨʠʪʘʤʘʥʥʘ ʾʤ ʟʘʚʜʷʢʠ ʥʘʷʚʥʦʩʪʽ ʫʪʚʦʨʝʥʴ 

ʤʘʛʥʽʪʦʩʦʤ, ʷʢʽ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʥʘʥʦʢʨʠʩʪʘʣʠ ʤʘʛʥʝʪʠʪʫ (Fe3O4) ʘʙʦ ʛʨʝʡʛʽʪʫ 

(Fe3S4), ʷʢʽ ʧʦʢʨʠʪʽ ʜʚʦʰʘʨʦʚʦʶ ʣʽʧʽʜʥʦʶ ʦʙʦʣʦʥʢʦʶ ʽ ʫʪʚʦʨʶʶʪʴ ʣʘʥʮʶʛʠ. 

ɿʘʚʜʷʢʠ ʥʝʟʚʠʯʘʡʥʠʤ ʚʣʘʩʪʠʚʦʩʪʷʤ ʮʠʭ ʤʘʛʥʽʪʥʠʭ ʢʨʠʩʪʘʣʽʚ ʄʊɹ ʩʪʘʣʠ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʚ ʥʠʟʮʽ ʛʘʣʫʟʝʡ - ʚʽʜ ʛʝʦʙʽʦʣʦʛʽʾ ʜʦ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʪʘ ʤʝʜʠʮʠʥʠ [1]. 

ʅʘʡʙʽʣʴʰ ʚʠʚʯʝʥʠʤ ʧʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ ʤʘʛʥʽʪʦʩʦʤ ʻ ʚ Magnetospirillum 

gryphiswaldense MSR-1. 

ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʽʟ ʟʘʣʫʯʝʥʥʷʤ ʙʽʦʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ 

ʜʦʩʣʽʜʠʪʠ ʤʦʞʣʠʚʽ ʰʣʷʭʠ ʥʘʢʦʧʠʯʝʥʥʷ ʟʘʣʽʟʘ ʫ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʜʫ 

Dictioglomus. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʜʘʥʦʾ ʟʘʜʘʯʽ ʙʫʣʦ ʧʝʨʝʚʽʨʝʥʦ ʯʠ ʤʘʶʪʴ 

ʧʨʝʜʩʪʘʚʥʠʢʠ ʨ. Dictioglomus ʛʦʤʦʣʦʛʠ ʄʘʤ-ʙʽʣʢʘʤ (ʥʝʟʚʦʨʦʪʥʝ ʥʘʢʦʧʠʯʝʥʥʷ) 

ʪʘ/ʘʙʦ ʬʝʨʠʪʠʥʫ ʯʠ ʬʝʨʠʪʠʥ-ʧʦʜʽʙʥʠʤ ʙʽʣʢʘʤ (ʟʚʦʨʦʪʥʝ ʥʘʢʦʧʠʯʝʥʥʷ).    

ʇʨʝʜʩʪʘʚʥʠʢʠ ʨʦʜʫ Dictyoglomus ʝʢʩʪʨʝʤʘʣʴʥʽ ʪʝʨʤʦʬʽʣʴʥʽ (50-80ęC, ʟ 

ʦʧʪʠʤʘʣʴʥʠʤ ʟʥʘʯʝʥʥʷʤ 78ęC), ʭʝʤʦʦʨʛʘʥʦʪʨʦʬʥʽ ʦʨʛʘʥʽʟʤʠ, ʟʥʘʡʜʝʥʽ ʚ ʛʘʨʷʯʠʭ 

ʜʞʝʨʝʣʘʭ ʚʫʣʢʘʥʽʚ, ʱʦ ʽʩʥʫʶʪʴ ʧʨʠ pH 7.2, 100% N2.  
ʊʘʙʣʠʮʷ 1. ʈʝʟʫʣʴʪʘʪʠ ʚʠʨʽʚʥʶʚʘʥʴ 

 mamA mamB mamE mamM mamN mamO ferritin 

ʪʠʧ 

Dictyoglomus 

turgidum DSM 6724 
8e-10 

(24/42) 

4e-38 

(32/55) 

2e-34 

(48/65) 
3e-24 

(27/51) 

- 5e-10 

(26/48) 

BFR S1 

BFR S2 

Dictyoglomus 

thermophilum 
1e-09 

(26/46) 

1e-32 

(30/56) 

1e-33 

(47/64) 
2e-21 

(27/48) 

- 7e-09 

(26/47) 

BFR S1 

BFR S2 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʷʚʣʝʥʦ, ʱʦ ʧʨʝʜʩʪʘʚʥʠʢʠ ʨʦʜʫ 

Dictyoglomus ʟʜʘʪʥʽ ʷʢ ʜʦ ʟʚʦʨʦʪʥʴʦʛʦ ʥʘʢʦʧʠʯʝʥʥʷ ʟʘʣʽʟʘ, ʦʩʢʽʣʴʢʠ ʤʽʩʪʷʪʴ 

mailto:valeriiazheleva@gmail.com
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ʬʝʨʠʪʠʥ, ʪʘʢ ʽ ʜʦ ʥʝʟʚʦʨʦʪʥʴʦʾ ʙʽʦʤʽʥʝʨʘʣʽʟʘʮʽʾ ʪʘʢ ʷʢ ʫ ʥʠʭ ʟʥʘʡʜʝʥʽ ʛʦʤʦʣʦʛʠ 

ʙ̔ ʣʢʽʚ Mam ʄʊɹ. 
1. Komeli A. Molecular mechanisms of magnetosome formation / A. Komeli // The annual review 

of biochemistry ï 2007, ˉ76. ï p. 351 ï 366.  
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ɺʇʃʀɺ ʅɸʅʆʏɸʉʊʀʅʆʂ ɿʆʃʆʊɸ ʊɸ ʅɸʅʆʄɸɻʅɽʊʀʊʋ ʅɸ 

ʋʊɺʆʈɽʅʅʗ ʈɽɸʂʊʀɺʅʀʍ ʌʆʈʄ ʂʀʉʅʖ ʂʃɯʊʀʅ ɸʉʎʀʊʅʆɰ 

ʂɸʈʎʀʅʆʄʀ ɽʈʃɯʍɸ ʄʀʐɽʁ 

ɿʫʙʝʥʢʦ ʆ.ʉ.
1,2

, ʃʫʢ'ʷʥʦʚʘ ʅ.ʖ.
1
, ʐʚʝʮʴ ʖ.ɺ

1
, ʏʝʭʫʥ ɺ.ʌ.

1 

1
ɯʥʩʪʠʪʫʪ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʧʘʪʦʣʦʛʽʾ, ʦʥʢʦʣʦʛʽʾ ʽ ʨʘʜʽʦʙʽʦʣʦʛʽʾ ʽʤ. ʈ.ɭ. ʂʘʚʝʮʴʢʦʛʦ ʚʫʣ. 

ɺʘʩʠʣʴʢʽʚʩʴʢʘ 45, ʂʠʾʚ, 03022,
 2
ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʠʾʚʩʴʢʠʡ  

ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè ʧʨ.ʇʝʨʝʤʦʛʠ 37, ʂʠʾʚ, 03056 

WhiteZOShell@rambler.ru 
ʈʝʘʢʪʠʚʥʽ ʬʦʨʤʠ ʢʠʩʥʶ (ʈʌʂ) ï ʮʝ ʟʙʽʨʥʠʡ ʪʝʨʤʽʥ, ʱʦ ʚʢʣʶʯʘʻ ʥʝ ʣʠʰʝ 

ʨʘʜʠʢʘʣʠ, ʘʣʝ ʡ ʥʝʨʘʜʠʢʘʣʴʥʽ ʤʦʣʝʢʫʣʠ ʟ ʚʠʩʦʢʦʶ ʨʝʘʢʮʽʡʥʦʶ ʟʜʘʪʥʽʩʪʶ, ʷʢʽ 

ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʙʘʛʘʪʴʦʭ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʽ ʙʽʦʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʘʭ ʚ 

ʥʦʨʤʽ ʽ ʟʘ ʧʘʪʦʣʦʛʽʾ. ɼʦ ʥʠʭ ʚʽʜʥʦʩʷʪʴ: ʆ2
-
, 

1
ʆ2, ʆʅ, Rʆ2, ʆʅ2, ʅ2ʆ2 ʪʘ ʽʥ. 

ʄʝʪʦʶ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʧʣʠʚʫ ʥʘʥʦʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ, ʷʢ ʜʦʧʦʤʽʞʥʽ ʟʘʩʦʙʠ, ʟʦʢʨʝʤʘ ʜʣʷ ʜʦʩʪʘʚʢʠ ʣʽʢʽʚ ʫ ʧʫʭʣʠʥʫ, 

ʥʘ ʫʪʚʦʨʝʥʥʷ ʈʌʂ. 

ɺ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʠʢʦʨʠʩʪʘʥʦ 60 ʥʝʣʽʥʽʡʥʠʭ ʙʽʣʠʭ 

ʤʠʰʝʡ ʟ ɸʂɽ ʚʘʛʦʶ ʜʦ 35 ʛ. ʆʜʥʽʡ ʯʘʩʪʠʥʽ ʪʚʘʨʠʥ ʥʘ ʩʴʦʤʠʡ ʜʝʥʴ ʧʽʩʣʷ 

ʧʝʨʝʱʝʧʣʝʥʥʷ ɸʂɽ ʽʟ ʨʦʟʨʘʭʫʥʢʫ 2Ā10
6
 ʢʣʽʪʠʥ ʥʘ ʪʚʘʨʠʥʫ ʫ ʯʝʨʝʚʥʫ ʧʦʨʦʞʥʠʥʫ 

ʚʚʦʜʠʣʠ ʥʘʥʦʤʘʛʥʝʪʠʪ (Fe3O4) ʨʦʟʤʽʨʘʤʠ 80-100 ʥʤ. ɼʨʫʛʽʡ ʯʘʩʪʠʥʽ ʤʠʰʝʡ 

ʚʚʦʜʠʣʠ ʥʘʥʦʯʘʩʪʠʥʢʠ ʢʦʣʦʾʜʥʦʛʦ ʟʦʣʦʪʘ ʨʦʟʤʽʨʘʤʠ 5-7 ʥʤ. ʂʦʥʪʨʦʣʝʤ 

ʩʣʫʛʫʚʘʣʠ ʤʠʰʽ, ʷʢʠʤ ʚʥʫʪʨʽʰʥʴʦʯʝʨʝʚʥʦ ʧʨʠʚʠʚʘʣʠ ɸʂɽ ʽ ʥʝ ʚʚʦʜʠʣʠ 

ʤʝʪʘʣʦʚʤʽʩʥʠʭ ʥʘʥʦʤʘʪʝʨʽʘʣʽʚ. ʎʠʪʦʤʝʪʨʠʯʥʠʡ ʘʥʘʣʽʟ ʈʌʂ ʘʩʮʠʪʥʦʾ ʢʘʨʮʠʥʦʤʠ 

ɽʨʣʽʭʘ ʧʨʦʚʦʜʠʣʠ ʥʘ ʧʨʦʪʦʯʥʦʤʫ ʮʠʪʦʬʣʫʦʨʠʤʝʪʨʽʾ (ʨʠʩ.1). 

 
ʈʠʩ. 1. ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʈʌʂ-ʬʣʫʦʨʝʩʮʝʥʮʽʾ ʧʫʭʣʠʥʥʠʭ ʢʣʽʪʠʥ ɸʂɽ  

ʧʽʩʣʷ ʜʽʾ ʥʘʥʦʯʘʩʪʠʥʦʢ ʨʽʟʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ  

ʗʢ ʚʠʜʥʦ ʟ ʨʠʩʫʥʢʘ, ʦʙʠʜʚʘ ʜʦʩʣʽʜʞʝʥʠʭ ʘʛʝʥʪʠ ʚʠʢʣʠʢʘʣʠ ʧʽʜʚʠʱʝʥʥʷ 

ʚʤʽʩʪʫ ʈʌʂ ʚʞʝ ʯʝʨʝʟ 24 ʛʦʜʠʥʠ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ. ɿʦʢʨʝʤʘ, ʤʘʛʥʽʪʥʘ ʨʽʜʠʥʘ ʫ 

ʦʙʦʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʜʦʩʪʦʚʽʨʥʦ ʧʦʩʠʣʶʚʘʣʘ ʛʝʥʝʨʘʮʽʶ ʈʌʂ ʧʦʨʽʚʥʷʥʦ ʟ 

ʢʦʥʪʨʦʣʝʤ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʷʢ ʘʛʝʥʪʘ ʟʦʣʦʪʘ ʧʨʠʚʦʜʠʣʦ ʜʦ ʱʝ ʙʽʣʴʰ ʘʢʪʠʚʥʦʛʦ 

ʫʪʚʦʨʝʥʥʷ ʈʌʂ. ʏʝʨʝʟ 48 ʛʦʜʠʥ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʮʽ ʧʦʢʘʟʥʠʢʠ ʟʘʣʠʰʘʣʠʩʴ ʥʘ 

ʩʪʘʙʽʣʴʥʦʤʫ ʨʽʚʥʽ, ʜʦʩʪʦʚʽʨʥʦ ʧʝʨʝʚʠʱʫʶʯʠ ʪʘʢʽ ʫ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ. 
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ɺʨʘʭʦʚʫʶʯʠ ʪʝ, ʱʦ ʈʌʂ ʤʦʞʫʪʴ ʙʨʘʪʠ ʫʯʘʩʪʴ ʫ ʦʢʠʩʣʝʥʥʽ ʣʽʧʽʜʽʚ ʪʘ 

ʙʽʣʢʽʚ, ʷʢʽ ʻ ʦʩʥʦʚʥʠʤʠ ʙʫʜʽʚʝʣʴʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ ʚʩʽʭ ʢʣʽʪʠʥʥʠʭ ʤʝʤʙʨʘʥ, ʪʠʤ 

ʩʘʤʠʤ ʩʧʨʠʷʶʯʠ ʟʘʧʫʩʢʫ ʤʦʣʝʢʫʣʷʨʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʘʧʦʧʪʦʟʫ ʪʘ ʨʫʡʥʫʚʘʥʥʶ 

ʧʫʭʣʠʥʥʠʭ ʢʣʽʪʠʥ, ʤʦʞʥʘ ʛʦʚʦʨʠʪʠ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʥʦʯʘʩʪʠʥʦʢ 

ʷʢ ʜʦʧʦʤʽʞʥʠʭ ʟʘʩʦʙʽʚ ʫ ʣʽʢʫʚʘʥʥʽ ʘʙʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʥʦʤʘʛʥʝʪʠʪʫ ʜʣʷ 

ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʾ ʜʦʩʪʘʚʢʠ ʣʽʢʽʚ ʜʦ ʧʫʭʣʠʥʠ. 
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ɺʇʃʀɺ ɽʂʉʇʈɽʉɯɰ ɻɽʅɯɺ ɸʎʀʃ-ʃɯʇɯɼʅʀʍ ɼɽʉɸʊʋʈɸɿ 

ʎɯɸʅʆɹɸʂʊɽʈɯʁ ʅɸ ʉʊɯʁʂɯʉʊʔ ʈʆʉʃʀʅ ɼʆ ʆʉʄʆʊʀʏʅʆɻʆ 
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ʈʽʚʝʥʴ ʥʝʥʘʩʠʯʝʥʦʩʪʽ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʚʧʣʠʚʘʻ ʥʘ ʬʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʢʣʽʪʠʥʥʦʾ ʤʝʤʙʨʘʥʠ, ʱʦ ʤʦʞʝ ʧʽʜʚʠʱʫʚʘʪʠ ʩʪʽʡʢʽʩʪʴ ʨʦʩʣʠʥ ʜʦ ʥʠʟʴʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨ ʪʘ ʦʩʤʦʪʠʯʥʦʛʦ ʩʪʨʝʩʫ. ʌʝʨʤʝʥʪʠ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʫʪʚʦʨʝʥʥʶ 

ʧʦʜʚʽʡʥʠʭ ʟʚʷʟʢʽʚ ʚ ʞʠʨʥʠʭ ʢʠʩʣʦʪʘʭ (ɾʂ), ʥʘʟʠʚʘʶʪʴ ʜʝʩʘʪʫʨʘʟʘʤʠ. ɺ ʜʘʥʽʡ 

ʨʦʙʦʪʽ ʤʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʛʝʥʠ ʜʚʦʭ ʘʮʠʣ-ʣʽʧʽʜʥʠʭ ʜʝʩʘʪʫʨʘʟ desC (ȹ9) 

Synechoccus vulʩanus  ̔ desA (ȹ12) Synechocystis sp. ʈʉʉ 6803, ʟʣʠʪʽ ʟ 

ʨʝʧʦʨʪʝʨʥʠʤ ʛʝʥʦʤ ʪʝʨʤʦʩʪʘʙʽʣʴʥʦʾ ʣʽʭʝʥʘʟʠ Clostridium thermocellum licɺʄ3 

ʧʽʜ ʢʦʥʪʨʦʣʝʤ ʢʦʥʩʪʠʪʫʪʠʚʥʦʛʦ 35S ʧʨʦʤʦʪʦʨʘ ɺʄʎʂ. ɼʣʷ ʟʘʙʝʩʧʝʯʝʥʥʷ 

ʧʣʘʩʪʠʜʥʦʾ ʣʦʢʘʣʽʟʘʮʽʾ ʧʨʦʜʫʢʪʘ ʜʦ ʛʽʙʨʠʜʥʦʛʦ ʛʝʥʫ desC:: licBM3 ʙʫʣʘ 

ʧʨʠʻʜʥʘʥʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʪʨʘʥʟʠʪʥʦʛʦ ʧʝʧʪʠʜʫ ʤʘʣʦʾ ʩʫʙʦʜʠʥʠʮʽ ʈʋɹɯʉʂʆ 

Arabidopsis thaliana. ɹʫʣʘ ʧʨʦʚʝʜʝʥʘ ʛʝʥʝʪʠʯʥʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ Nicotiana 

tabacum (ʩʦʨʪ Winsconsin) ʜʘʥʠʤʠ ʢʦʥʩʪʨʫʢʮʽʷʤʠ ʪʘ ʦʪʨʠʤʘʥʽ ʨʦʩʣʠʥʠ ʚ ʷʢʠʭ 

ʜʦʚʝʜʝʥʦ ʪʘ ʧʦʢʘʟʘʥʦ ʥʘʷʚʥʽʩʪʴ ʽ ʝʢʩʧʨʝʩʽʷ ʪʨʘʥʩʛʝʥʽʚ [1]. ʗʢ ʢʦʥʪʨʦʣʴʥʽ 

ʨʦʩʣʠʥʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʨʦʩʣʠʥʠ ʜʠʢʦʛʦ ʪʠʧʫ Nicotiana tabacum ʪʘ 

ʪʨʘʥʩʬʦʨʤʘʥʪʠ, ʱʦ ʥʝʩʫʪʴ ʛʝʥ GFP:licBM3. ɼʣʷ ʘʥʘʣʽʟʫ ʩʪʽʡʢʦʩʪʽ ʜʘʥʠʭ ʨʦʩʣʠʥ 

ʜʦ ʦʩʤʦʪʠʯʥʦʛʦ ʩʪʨʝʩʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʝʨʝʜʦʚʠʱʝ ʄʉ ʟ ʜʦʜʘʚʘʥʥʷʤ 200 ʤʄ 

ʤʘʥʥʽʪʦʣʫ. ʈʦʩʣʠʥʠ ʟʚʘʞʫʚʘʣʠ, ʚʠʩʘʜʞʫʚʘʣʠ ʥʘ ʩʝʨʝʜʦʚʠʱʝ ʪʘ ʯʝʨʝʟ 3-4 ʪʠʞʥʽ 

ʘʥʘʣʽʟʫʚʘʣʠ: ʚʠʤʽʨʶʚʘʣʠ ʧʨʠʨʽʩʪ ʙʽʦʤʘʩʠ ʪʘ ʘʢʪʠʚʥʽʩʪʴ ʬʝʨʤʝʥʪʫ 

ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʠ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʟʥʝʰʢʦʜʞʝʥʥʷ ʚʽʣʴʥʠʭ ʨʘʜʠʢʘʣʽʚ, ʱʦ 

ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʧʦʰʢʦʜʞʝʥʥʽ ʤʝʤʙʨʘʥ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʣʠ, ʱʦ  

ʧʨʠʨʽʩʪ ʙʽʦʤʘʩʠ ʚʩʽʭ ʣʽʥʽʡ ʨʦʩʣʠʥ ʟʥʘʯʥʦ ʟʤʝʥʰʠʚʩʷ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʥʘ 

ʩʝʨʝʜʦʚʠʱʽ ʟ 200 ʤʄ ʤʘʥʽʪʦʣʦʤ. ɸʢʪʠʚʥʽʩʪʴ ʩʫʧʝʨʦʢʩʠʜʜʠʩʤʫʪʘʟʠ ʧʦʨʽʚʥʷʥʦ ʟ 

ʢʦʥʪʨʦʣʝʤ ʧʽʜʚʠʱʠʣʘʩʷ ʫ ʚʩʽʭ ʜʦʩʣʽʜʞʝʥʠʭ ʣʽʥʽʡ ʨʦʩʣʠʥ, ʭʦʯʘ ʮʽ ʟʤʽʥʠ ʥʝ ʙʫʣʠ 

ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʠʤʠ. ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʚʠʨʦʱʫʚʘʥʥʷ ʥʘ 

ʩʝʨʝʜʦʚʠʱʽ ʟ 200 ʤʄ ʤʘʥʽʪʦʣʦʤ ʧʨʠʛʥʽʯʫʻ ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ ʷʢ ʢʦʥʪʨʦʣʴʥʠʭ, ʪʘʢ 

ʽ ʚʩʽʭ ʜʦʩʣʽʜʞʝʥʠʭ ʪʨʘʥʩʛʝʥʥʠʭ ʨʦʩʣʠʥ, ʭʦʯʘ ʽ ʥʝ ʚʝʜʝ ʜʦ ʬʘʪʘʣʴʥʦʛʦ 

ʧʦʰʢʦʜʞʝʥʥʷ ʢʣʽʪʠʥʥʠʭ ʤʝʤʙʨʘʥ. 
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One of the relevant trends in biotechnology is establishing of transplastomic 

plants, which produce bioactive target proteins. Efficient regulatory sequences for 

expression in chloroplast enable high level accumulation of heterologous proteins, 

however this may well result in plant resource exhaustion. For this reason, designing 

of vectors ensuring the desired level of target gene expression is a promising research 

area.  

In this study we compared effectiveness of different plant-derived heterologous 

regulatory sequences, controlling expression of the reporter ɓ-glucuronidase (uidA) 

gene in Nicotiana tabacum chloroplasts. For comparison we selected promoter and 

5ô-UTR sequences of the following genes: psbA Medicago truncatula; rbcL N. 

tabacum, Arabidopsis thaliana, Phaseolus vulgaris, Zea mays; psbN and ndhF A. 

thaliana; rpl22 Z. mays. A set of vectors was constructed. The reporter uidA gene 

was under control of plant-derived regulatory sequences and was expressed as a 

monocistronic transcript, while the selection marker gene aadA was regulated as a 

part of endogenous psbA operon of tobacco chloroplasts. Vector containing no 

regulatory sequences up-stream of the uidA gene was chosen to be a negative control. 

As a positive control we used a vector, containing promoter/5ô-UTR of N. tabacum 

rbcL gene. Plastid transformation of the leaf explants was carried out via biolistic 

gun. Our multiplex PCR system allowed confirmation of the correct transgene 

integration as well as absence of the wild type chloroplast DNA in transformed lines. 

Fluorometric assay of the reporter uidA gene activity was based on the release of 

fluorescent 4-methylumbelliferone (MU) from 4-methylumbelliferone ɓ-D-

galactopyranoside (MUG as a substrate) by ɓ-glucuronidase. Enzyme activity was 

calculated as mkM MU/(mkg of proteinĀsec). Quantitative analysis of ɓ-

glucuronidase activity was performed for transplastomic lines of N. tabacum either in 

calli, or in regenerated in vitro and greenhouse plants. 

We observed considerable differences in enzyme activity among 

transplastomic lines, carrying different regulatory sequences. In the lines that 

expressed uidA driven by promoter/5ô-UTR of M. truncatula psbA gene, ɓ-
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glucuronidase activity was 88009.01 Ñ 10377.52, whereas the lowest rate 33.97 Ñ 

9.89 was observed for the line carrying rpl22 element of Z. mays. 

In conclusion, investigated plant-derived regulatory sequences ensure different 

levels of the reporter gene expression in tobacco chloroplasts, allowing precise choice 

of the target protein accumulation rate in transplastomic plants.  
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ʄʘʣʽ ʽʥʪʝʨʬʝʨʫʶʯʽ ʈʅʂ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʟʘʭʠʩʪʽ ʝʫʢʘʨʽʦʪʠʯʥʠʭ 

ʦʨʛʘʥʽʟʤʽʚ ʚʽʜ ʯʫʞʦʨʽʜʥʦʾ ʛʝʥʝʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʘ ʪʘʢʦʞ ʫ ʨʝʛʫʣʷʮʽʾ ʚʣʘʩʥʠʭ 

ʛʝʥʽʚ. ʗʚʠʱʝ ʈʅʂ-ʩʘʡʣʝʥʩʠʥʛʫ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʟ ʥʘʫʢʦʚʠʤʠ, ʪʘʢ ʽ 

ʟ ʧʨʘʢʪʠʯʥʠʤʠ ʮʽʣʷʤʠ. ʅʘ ʪʚʘʨʠʥʥʠʭ ʤʦʜʝʣʷʭ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʧʨʠʛʥʽʯʝʥʥʷ 

ʘʢʪʠʚʥʦʩʪʽ ʧʝʚʥʠʭ ʛʝʥʽʚ ʤʝʪʦʜʦʤ ʈʅʂ-ʩʘʡʣʝʥʩʠʥʛʫ ʤʦʞʝ ʧʦʢʨʘʱʫʚʘʪʠ ʩʪʘʥ 

ʪʚʘʨʠʥʠ ʧʨʠ ʧʘʪʦʣʦʛʽʾ. 

ʄʝʪʦʶ ʥʘʰʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʩʪʚʦʨʝʥʥʷ ʛʝʥʝʪʠʯʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʷʢʽ 

ʜʦʟʚʦʣʷʶʪʴ ʥʘʢʦʧʠʯʫʚʘʪʠ ʚ ʨʦʩʣʠʥʘʭ ʤʽʈʅʂ, ʢʦʤʧʣʝʤʝʥʪʘʨʥʫ ʜʦ ʤʈʅʂ 

ʧʨʦʪʝʾʥʢʽʥʘʟʠ ʉ (ʇʂʉ) ʜʝʣʴʪʘ. ʎʝʡ ʙʽʣʦʢ ʝʢʧʨʝʩʫʻʪʴʩʷ ʚ ʢʣʽʪʠʥʘʭ ʛʣʘʜʝʥʴʢʠʭ 

ʤôʷʟʽʚ ʩʫʜʠʥ ʽ ʙʝʨʝ ʫʯʘʩʪʴ ʚ ʨʝʛʫʣʷʮʽʾ ʨʦʙʦʪʠ ʢʘʣʽʻʚʠʭ ʢʘʥʘʣʽʚ ʫ ʧʣʘʟʤʘʣʝʤʽ. 

ɹʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʥʘʜʤʽʨʥʘ ʝʢʩʧʨʝʩʽʷ ʛʝʥʘ ʧʨʦʪʝʾʥʢʽʥʘʟʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ 

ʰʫʨʽʚ ʧʨʠ ʨʦʟʚʠʪʢʫ ʛʽʧʝʨʪʝʥʟʽʾ. ɺʚʝʜʝʥʥʷ ʚ ʢʨʦʚ ʱʫʨʽʚ ʧʣʘʟʤʽʜʠ, ʷʢʘ ʢʦʜʫʻ 

ʧʦʧʝʨʝʜʥʠʢ ʘʥʪʠ-ʇʂʉ ʤʽʈʅʂ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʦʨʤʘʣʽʟʘʮʽʾ ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ 

[1]. ʅʘʤʠ ʙʫʣʦ ʩʢʦʥʩʪʨʫʡʦʚʘʥʦ ʛʝʥ, ʷʢʠʡ ʢʦʜʫʻ ʧʦʧʝʨʝʜʥʠʢ ʤʽʈʅʂ, 

ʢʦʤʧʣʝʤʝʥʪʘʨʥʦʾ ʤʈʅʂ ʇʂʉ-ʜʝʣʴʪʘ. ɼʣʷ ʫʪʚʦʨʝʥʥʷ ʪʘʢʦʛʦ ʛʝʥʘ ʙʫʣʦ 

ʩʠʥʪʝʟʦʚʘʥʦ ʜʚʘ ʢʦʤʧʣʝʤʝʥʪʘʨʥʽ ʦʣʽʛʦʥʫʢʣʝʦʪʠʜʠ, ʷʢʽ ʧʨʠ ʨʝʥʘʪʫʨʘʮʽʾ 

ʫʪʚʦʨʶʶʪʴ ʜʚʦʣʘʥʮʶʛʦʚʠʡ ʬʨʘʛʤʝʥʪ ʟ ʣʠʧʢʠʤʠ ʢʽʥʮʷʤʠ ʜʣʷ ʽʥʪʝʛʨʘʮʽʾ ʚ 

ʧʣʘʟʤʽʜʥʠʡ ʚʝʢʪʦʨ, ʛʽʜʨʦʣʽʟʦʚʘʥʠʡ ʚʽʜʧʦʚʽʜʥʠʤʠ ʝʥʜʦʥʫʢʣʝʘʟʘʤʠ ʨʝʩʪʨʠʢʮʽʾ. 

ʇʨʠ ʪʨʘʥʩʢʨʠʧʮʽʾ ʮʴʦʛʦ ʛʝʥʘ ʩʠʥʪʝʟʫʻʪʴʩʷ ʰʧʠʣʴʢʦʚʘ ʧʨʝ-ʤ̔ʈʅʂ, ʟ ʷʢʦʾ ʥʘʜʘʣʽ 

ʫʪʚʦʨʶʻʪʴʩʷ ʟʨʽʣʘ ʤʈ̔ʅʂ. ɸʥʘʣʦʛʽʯʥʦ ʙʫʣʦ ʩʢʦʥʩʪʨʫʡʦʚʘʥʦ ʛʝʥ ʢʦʥʪʨʦʣʴʥʦʾ 

ʤ̔ʈʅʂ, ʷʢʘ ʥʝ ʻ ʢʦʤʧʣʝʤʝʥʪʘʨʥʦʶ ʜʣʷ ʞʦʜʥʦʾ ʟ ʤʘʪʨʠʯʥʠʭ ʈʅʂ ʱʫʨʘ. 

ʉʢʦʥʩʪʨʫʡʦʚʘʥʽ ʛʝʥʠ ʙʫʣʦ ʣʽʛʦʚʘʥʦ ʚ ʧʣʘʟʤʽʜʥʽ ʚʝʢʪʦʨʠ ʜʣʷ 

ʘʛʨʦʙʘʢʪʝʨʽʘʣʴʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʨʦʩʣʠʥ ʧʽʜ ʢʦʥʪʨʦʣʴ 35S ʧʨʦʤʦʪʦʨʘ ʚʽʨʫʩʫ 

ʤʦʟʘʾʢʠ ʮʚʽʪʥʦʾ ʢʘʧʫʩʪʠ ʪʘ  ʪʝʨʤʽʥʘʪʦʨʘ ʛʝʥʘ ʥʦʧʘʣʽʥʩʠʥʪʘʟʠ Agrobacterium 

tumefaciens. ʉʪʚʦʨʝʥʽ ʙʽʥʘʨʥʽ ʚʝʢʪʦʨʠ ʙʫʣʦ ʚʚʝʜʝʥʦ ʚ ʢʣʽʪʠʥʠ ʰʪʘʤʫ GV3101 

Agrobacterium tumefaciens. ɽʬʝʢʪʠʚʥʽʩʪʴ ʩʪʚʦʨʝʥʠʭ ʛʝʥʝʪʠʯʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 

ʙʫʣʦ ʧʝʨʝʚʽʨʝʥʦ ʤʝʪʦʜʦʤ ʪʨʘʥʟʽʻʥʪʥʦʾ ʝʢʩʧʨʝʩʽʾ ʚ ʨʦʩʣʠʥʘʭ. ʅʘʷʚʥʽʩʪʴ ʟʨʽʣʦʾ 

ʘʥʪʠ-ʇʂʉ-ʜʝʣʴʪʘ ʤʽʈʅʂ ʙʫʣʦ ʜʦʚʝʜʝʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʚʦʨʦʪʥʦʾ ʪʨʘʥʩʢʨʠʧʮʽʾ ʪʘ 

ʇʃʈ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. 
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ʨʅ ʊɸ ʊɽʈʄʆʏʋʊʃʀɺɯ ʅɸʅʆ(ʌɽʈʆ)ɻɽʃɯ ʅɸ ʆʉʅʆɺɯ N-
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ʨ ɺʝʨʥʘʜʩʴʢʦʛʦ 42 yu1sam@yahoo.com 
ʇʝʨʩʧʝʢʪʠʚʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʦʚʽʪʥʽʭ ʩʠʩʪʝʤ ʪʨʘʥʩʧʦʨʪʫ 

ʣʽʢʽʚ ʚʠʜʘʶʪʴʩʷ ʪʝʨʤʦʯʫʪʣʠʚʽ ʛʽʜʨʦʛʝʣʽ, ʧʝʨʰ ʟʘ ʚʩʝ, ʥʘ ʦʩʥʦʚʽ ʅɯʇɸɸ (N-
ʽʟʦʧʨʦʧʽʣʘʢʨʠʣʘʤʽʜʫ), ʱʦ ʟʜʘʪʥʽ ʜʦ ʬʘʟʦʚʦʛʦ ʧʝʨʝʭʦʜʫ ʤʽʞ ʥʘʙʫʭʣʠʤ ʪʘ 
ʩʢʦʣʘʧʩʦʚʘʥʠʤ ʩʪʘʥʦʤ ʧʨʠ ʥʘʛʨʽʚʘʥʥʽ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ ʚʠʱʝ 32 

ʦ
ʉ [1]. 

ʅʘʧʨʘʚʣʝʥʠʡ ʪʨʘʥʩʧʦʨʪ ʚʠʩʦʢʦʜʠʩʧʝʨʩʥʠʭ ʩʠʩʪʝʤ ʪʨʘʥʩʧʦʨʪʫ ʣʽʢʽʚ ʜʦ ʦʨʛʘʥʫ-
ʤʽʰʝʥʽ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʴ ʧʦ ʢʨʦʚʦʥʦʩʥʦʤʫ ʨʫʩʣʫ ʪʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠʩʴ ʟʘʚʜʷʢʠ 
ʥʘʢʣʘʜʘʥʥʶ ʟʦʚʥʽʰʥʴʦʛʦ ʤʘʣʦʽʥʪʝʥʩʠʚʥʦʛʦ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ. ʆʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ 
ʙʫʣʠ ʩʪʚʦʨʝʥʽ ʥʘʥʦʨʦʟʤʽʨʥʽ ʩʠʩʪʝʤʠ ʪʨʘʥʩʧʦʨʪʫ ʣʽʢʽʚ ʥʘ ʦʩʥʦʚʽ ʣʽʧʦʩʦʤ, ʤʽʮʝʣ, 
ʚʫʛʣʝʮʝʚʠʭ ʥʘʥʦʪʨʫʙʦʢ, ʥʘʥʦʯʘʩʪʠʥʦʢ ʤʝʪʘʣʽʚ ʪʘ ʾʭ ʦʢʩʠʜʽʚ, ʜʝʥʜʨʠʤʝʨʽʚ ʪʦʱʦ 
[2]. ʆʜʥʘʢ, ʦʙʣʘʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʢʘʟʘʥʠʭ ʥʘʥʦʨʦʟʤʽʨʥʠʭ ʥʦʩʽʾʚ ʦʙʤʝʞʝʥʘ 
ʚʥʘʩʣʽʜʦʢ ʥʠʟʴʢʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ ʪʘ ʦʙʤʝʞʝʥʦʛʦ ʯʘʩʫ ʮʠʨʢʫʣʷʮʽʾ, ʽ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ 
ʧʝʨʝʚʘʛʘ ʥʘʜʘʻʪʴʩʷ ʪʘʢ ʟʚʘʥʠʤ ʥʘʥʦʛʝʣʷʤ ï ʪʦʙʪʦ ʛʽʜʨʦʛʝʣʝʚʠʤ ʯʘʩʪʢʘʤ ʟ 
ʨʦʟʤʽʨʦʤ ʤʝʥʰʝ 200 ʥʤ.  

ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠ ʩʠʥʪʝʟʫ ʥʘʥʦʨʦʟʤʽʨʥʦʛʦ ʛʽʜʨʦʛʝʣʶ ʥʘ 
ʦʩʥʦʚʽ ʅɯʇɸɸ ʪʘ ʘʢʨʠʣʦʚʦʾ ʢʠʩʣʦʪʠ ʽʟ ʩʝʨʝʜʥʽʤ ʨʦʟʤʽʨʦʤ ʯʘʩʪʠʥʦʢ ʙʣʠʟʴʢʦ 200 
ʥʤ. ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʨʦʟʤʽʨ ʦʪʨʠʤʘʥʠʭ ʥʘʥʦʯʘʩʪʠʥʦʢ 
ʟʤʝʥʰʫʻʪʴʩʷ ʚʽʜ 600 ʜʦ 200 ʥʤ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʢʦʥʮʝʥʪʨʘʮʽʾ ʩʪʘʙʽʣʽʟʘʪʦʨʘ ʚ 
ʜʽʘʧʘʟʦʥʽ ʚʽʜ 3,8610

ï4
 ʜʦ 15,4410

ï4
 ʛ/ʤʣ.  

ɻʽʜʨʦʛʝʣʴ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʯʽʪʢʠʤ ʬʘʟʦʚʠʤ ʧʝʨʝʭʦʜʦʤ ʧʨʠ ʥʘʛʨʽʚʘʥʥʽ 
ʚʠʱʝ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ 32 

ʦ
ʉ. ʇʦʢʘʟʘʥʦ ʤʦʞʣʠʚʽʩʪʴ ʥʘʜʘʥʥʷ ʛʽʜʨʦʛʝʣʷʤ 

ʤʘʛʥʽʪʦʯʫʪʣʠʚʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʰʣʷʭʦʤ ʽʥʢʦʨʧʦʨʘʮʽʾ ʧʦʧʝʨʝʜʥʴʦ ʩʠʥʪʝʟʦʚʘʥʠʭ 
ʥʘʥʦʯʘʩʪʠʥʦʢ ʤʘʛʥʝʪʠʪʫ ʽʟ ʩʝʨʝʜʥʽʤ ʨʦʟʤʽʨʦʤ ʙʣʠʟʴʢʦ 15 ʥʤ, ʟʘʚʜʷʢʠ ʯʦʤʫ 
ʩʪʚʦʨʶʶʪʴʩʷ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʘʜʨʝʩʥʦʾ ʣʦʢʘʣʽʟʘʮʽʾ ʾʭ ʧʦʙʣʠʟʫ ʦʨʛʘʥʘ-ʤʽʰʝʥʽ. 
ʇʨʠ ʥʘʛʨʽʚʘʥʥʽ ʪʝʨʤʦʯʫʪʣʠʚʠʭ ʥʘʥʦʬʝʨʦʛʝʣʽʚ ʫ ʬʽʟʽʦʣʦʛʽʯʥʦ ʧʨʠʡʥʷʪʥʦʤʫ 
ʜʽʘʧʘʟʦʥʽ, ʘʣʝ ʚʠʱʝ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʬʘʟʦʚʦʛʦ ʧʝʨʝʭʦʜʫ (ʜʦ 40ï50 

ʦ
ʉ) 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʨʽʟʢʝ ʚʠʚʽʣʴʥʝʥʥʷ ʽʥʢʦʨʧʦʨʦʚʘʥʦʛʦ ʣʽʢʘʨʩʴʢʦʛʦ ʟʘʩʦʙʫ, ʱʦ ʜʘʻ 
ʟʤʦʛʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʦʟʨʦʙʣʝʥʽ ʩʠʩʪʝʤʠ ʜʦʩʪʘʚʢʠ ʣʽʢʽʚ ʧʨʠ ʤʝʜʠʯʥʽʡ 
ʛʽʧʝʨʪʝʨʤʽʾ. ɯʥʪʝʥʩʠʚʥʠʡ ʨʅ-ʽʥʽʮʽʡʦʚʘʥʠʡ ʬʘʟʦʚʠʡ ʧʝʨʝʭʽʜ ʭʘʨʘʢʪʝʨʥʠʡ ʜʣʷ 
ʥʘʥʦʛʝʣʶ ʟ ʽʥʢʦʨʧʦʨʦʚʘʥʠʤ ʤʘʛʥʝʪʠʪʦʤ ʚ ʜʽʘʧʘʟʦʥʽ ʨʅ 4-6. 
1. Langer R., Tirrell D.  Designing materials for biology and medicine // Nature, 2004, C. 487. 

2. Peppas, N.,Hilt, J.,Khademhosseini, A.,Langer R. Hydrogel sinbiology and medicine: from 

molecular principles to bionanotechnology //Adv. Mater., 2006, V. 18, P. 1345-1360. 
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ʈɯɺɽʅʔ ɽʇɯɻɽʅɽʊʀʏʅʆɻʆ ʇʆʃɯʄʆʈʌɯɿʄʋ ʉʆʈʊʋ ʗʂ ʄɸʈʂɽʈ 

ɺʀʈʆɹʅʀʏʆɰ ʅɸɼɯʁʅʆʉʊɯ   

ʂʨʘʚʝʮʴ ʆ.ʇ., ʄʦʨʛʫʥ ɹ.ɺ., ʉʦʢʦʣʦʚʘ ɼ.ʆ., ʐʥʫʨʝʥʢʦ ʆ.ɸ., ɹʝʨʝʩʪʷʥʘ ɸ. ʄ., 

ɻʨʦʜʟʠʥʩʴʢʠʡ ɼ.ʄ. 

ɯʥʩʪʠʪʫʪ ʢʣʽʪʠʥʥʦʾ ʙʽʦʣʦʛʽʾ ʽ ʛʝʥʝʪʠʯʥʦʾ ʽʥʞʝʥʝʨʽʾ ʅɸʅʋ, kaplibra@gmail.com 
ɺʩʪʘʥʦʚʣʝʥʦ ʟʥʘʯʥʫ ʛʝʪʝʨʦʛʝʥʥʽʩʪʴ ʧʨʦʬʽʣʽʚ ʤʝʪʠʣʫʚʘʥʥʷ ʩʘʪʝʣʽʪʥʦʾ ʪʘ 

ɼʅʂ, ʱʦ ʪʨʘʥʩʢʨʠʙʫʻʪʴʩʷ, ʫ  ʨʽʟʥʠʭ ʟʘ ʰʚʠʜʢʽʩʪʶ ʧʨʦʨʦʩʪʘʥʥʷ ʧʨʦʨʦʩʪʢʽʚ 

ʛʨʫʧʠ ʝʣʽʪʥʠʭ ʩʦʨʪʽʚ ʤôʷʢʦʾ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ. ʎʝ ʻ ʦʜʥʠʤ ʟ ʧʦʢʘʟʥʠʢʽʚ ʽʩʥʫʚʘʥʥʷ 

ʝʧʽʛʝʥʝʪʠʯʥʦʛʦ ʧʦʣʽʤʦʨʬʽʟʤʫ ʫ ʤʝʞʘʭ ʢʦʞʥʦʛʦ ʟ ʜʦʩʣʽʜʞʝʥʠʭ ʩʦʨʪʽʚ. ɼʣʷ 

ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʚʘʨʽʶʚʘʥʥʷ ʧʨʦʬʽʣʽʚ ʤʝʪʠʣʫʚʘʥʥʷ ɼʅʂ  ʙʫʣʠ 

ʟʘʩʪʦʩʦʚʘʥʽ ʨʽʟʥʦʤʘʥʽʪʥʽ ʧʨʠʥʮʠʧʠ ʨʘʥʞʫʚʘʥʥʷ ʚʘʨʽʘʮʽʡ ʝʣʝʢʪʨʦʬʦʨʝʛʨʘʤ ʟʘ 

ʜʦʚʞʠʥʦʶ ʨʝʩʪʨʠʢʮʽʡʥʠʭ ʬʨʘʛʤʝʥʪʽʚ. ʂʽʣʴʢʽʩʥʘ ʦʮʽʥʢʘ ʨʽʚʥʷ ʧʦʣʽʤʦʨʬʽʟʤʫ - 

çʚʽʜʩʪʘʥʽè ʘʙʦ ʨʽʟʥʠʮʽ   ʧʦʣʽʤʦʨʬʥʠʭ  ʩʧʝʢʪʨʽʚ ʜʦʚʞʠʥ ʨʝʩʪʨʠʢʮʽʡʥʠʭ 

ʬʨʘʛʤʝʥʪʽʚ ʙʫʣʘ ʧʨʦʚʝʜʝʥʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ʤʝʪʦʜʫ ʅʝʾ.  

ʇʦʢʘʟʘʥʦ, ʱʦ ʜʣʷ ʨʦʩʣʠʥ ʟ ʚʠʩʦʢʦʶ ʝʢʦʣʦʛʽʯʥʦʶ ʧʣʘʩʪʠʯʥʽʩʪʶ 

ʭʘʨʘʢʪʝʨʥʘ ʽ ʙʽʣʴʰʘ çʝʧʽʛʝʥʝʪʠʯʥʘ ʚʽʜʩʪʘʥʴè  ʤʽʞ ʧʨʦʬʽʣʷʤʠ ʤʝʪʠʣʫʚʘʥʥʷ ɼʅʂ 

ʨʦʩʣʠʥ, ʪʦʙʪʦ ʧʦʣʽʤʦʨʬʥʠʤʠ ʩʧʝʢʪʨʘʤʠ ʜʦʚʞʠʥ ʨʝʩʪʨʠʢʮʽʡʥʠʭ ʬʨʘʛʤʝʥʪʽʚ, ʱʦ 

ʧʦʭʦʜʷʪʴ ʟ ʥʘʩʽʥʥʷ çʰʚʠʜʢʦʛʦè ʪʘ çʧʦʚʽʣʴʥʦʛʦè ʧʨʦʨʦʩʪʘʥʥʷ. ɺʠʷʚʣʝʥʦ  

ʩʪʘʪʠʩʪʠʯʥʠʡ ʟʚôʷʟʦʢ (ʨʘʥʛʦʚʘ ʢʦʨʝʣʷʮʽʷ ʧʦ ʉʧʽʨʤʝʥʫ) ʤʽʞ ʝʢʦʣʦʛʽʯʥʦʶ 

ʧʣʘʩʪʠʯʥʽʩʪʶ ʩʦʨʪʫ ʪʘ ʨʽʚʥʝʤ ʡʦʛʦ ʝʧʽʛʝʥʝʪʠʯʥʦʛʦ ʧʦʣʽʤʦʨʬʽʟʤʫ. ɺʠʩʦʢʠʡ 

ʨʽʚʝʥʴ ʝʧʽʛʝʥʝʪʠʯʥʦʛʦ ʧʦʣʽʤʦʨʬʽʟʤʫ ʩʦʨʪʫ ʤʦʞʝ ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ  ʤʘʨʢʝʨ  

ʝʢʦʣʦʛʽʯʥʦʾ ʧʣʘʩʪʠʯʥʦʩʪʽ ʩʦʨʪʫ, ʱʦ ʥʘʜʘʻ ʡʦʤʫ ʧʝʨʝʚʘʛʠ ʚ ʥʝʩʪʽʡʢʠʭ 

ʢʣʽʤʘʪʠʯʥʠʭ ʪʘ ʧʦʛʦʜʥʠʭ ʫʤʦʚʘʭ;  ʨʽʚʝʥʴ ñʝʧʽʛʝʥʝʪʠʯʥʦʾ ʚʽʜʩʪʘʥʽò, D Ó 0,1 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʩʦʨʪʽʚ 5 ʪʘ 6 ïʛʦ ʨʘʥʛʽʚ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʥʘʡʚʠʱʠʤ ʧʦʢʘʟʥʠʢʘʤʠ 

ʚʠʨʦʙʥʠʯʦʾ ʥʘʜʽʡʥʦʩʪʽ  (ʝʢʦʣʦʛʽʯʥʦʾ ʧʣʘʩʪʠʯʥʦʩʪʽ). ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʘʣʛʦʨʠʪʤ 

ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʝʧʽʛʝʥʝʪʠʯʥʦʛʦ ʧʦʣʽʤʦʨʬʽʟʤʫ ʩʦʨʪʽʚ. ʈʝʢʦʤʝʥʜʦʚʘʥʦ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʮʝʡ ʧʦʢʘʟʥʠʢ ʜʣʷ ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʫ ʩʝʣʝʢʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ ʧʨʠ 

ʦʜʝʨʞʘʥʥʽ ʩʦʨʪʽʚ ʟ ʚʠʩʦʢʦʶ ʚʠʨʦʙʥʠʯʦʶ ʥʘʜʽʡʥʽʩʪʶ  ʫ ʥʝʩʪʽʡʢʠʭ ʢʣʽʤʘʪʠʯʥʠʭ 

ʫʤʦʚʘʭ. 

 

 
ʋɼʂ  577.346: 577/217+592/598:539.1.047 

ɽʇɯɻɽʅɽʊʀʏʅʀʁ ʇʆʃɯʄʆʈʌɯɿʄ ʗʂ ʄɽʍɸʅɯɿʄ ʇʆʇʋʃʗʎɯʁʅʆɰ 

ʉʊɯʁʂʆʉʊɯ ʈʆʉʃʀʅ 

ʂʨʘʚʝʮʴ ʆ.ʇ., ʉʦʢʦʣʦʚʘ ɼ.ʆ. 
ɯʥʩʪʠʪʫʪ ʢʣʽʪʠʥʥʦʾ ʙʽʦʣʦʛʽʾ ʽ ʛʝʥʝʪʠʯʥʦʾ ʽʥʞʝʥʝʨʽʾ ʅɸʅʋ, 

kaplibra@gmail.com 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʰʠʨʦʢʦʚʽʜʦʤʝ ʷʚʠʱʝ ʨʽʟʥʦʾ ʰʚʠʜʢʦʩʪʽ ʧʨʦʨʦʩʪʘʥʥʷ ʙʫʜʴ-

ʷʢʦʾ ʚʠʙʽʨʢʠ ʥʘʩʽʥʥʷ, ʷʢʝ ʥʝ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʩʪʘʥʽ ʩʧʦʢʦʶ, ʤʘʻ ʝʧʽʛʝʥʝʪʠʯʥʠʡ 

ʤʝʭʘʥʽʟʤ ʚʠʥʠʢʥʝʥʥʷ ʽ ʧʽʜʪʨʠʤʢʠ. ɺʠʷʚʣʝʥʦ ʟʚ'ʷʟʦʢ ʝʧʽʛʝʥʝʪʠʯʥʦʛʦ 

ʧʦʣʽʤʦʨʬʽʟʤʫ ʥʘʩʽʥʥʷ ʢʫʢʫʨʫʜʟʠ ʽʟ ʰʚʠʜʢʽʩʪʶ ʾʭ ʧʨʦʨʦʩʪʘʥʥʷ ʽ ʩʪʽʡʢʽʩʪʶ 

ʧʨʦʨʦʩʪʢʽʚ ʜʦ ʋʌ-ʉ ʦʧʨʦʤʽʥʝʥʥʷ. ɹʫʣʠ ʚʩʪʘʥʦʚʣʝʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʧʨʦʬʽʣʽʚ 

ʤʝʪʠʣʫʚʘʥʥʷ ʪʨʘʥʩʢʨʠʙʫʻʤʦʾ ʽ ʩʘʪʝʣʽʪʥʦʾ ɼʅʂ, ʘ ʪʘʢʦʞ ʟʤʽʥʠ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ 
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ʧʨʠ ʋʌ-ʉ ʦʧʨʦʤʽʥʝʥʥʽ ʫ ʧʨʦʨʦʩʪʢʽʚ ʟ ʥʘʩʽʥʥʷ, ʱʦ ʤʘʶʪʴ  ʨʽʟʥʫ ʰʚʠʜʢʽʩʪʴ 

ʧʨʦʨʦʩʪʘʥʥʷ. ʇʦʜʘʣʴʰʝ ʚʠʚʯʝʥʥʷ  ʟʚ'ʷʟʢʫ ʧʦʣʽʤʦʨʬʽʟʤʫ ʥʘʩʽʥʥʷ ʟ ʤʝʭʘʥʽʟʤʘʤʠ, 

ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʞʠʚʘʥʽʩʪʴ ʦʨʛʘʥʽʟʤʽʚ, ʧʦʧʫʣʷʮʽʡ ʽ ʚʠʜʽʚ, ʟʦʢʨʝʤʘ ʟ 

ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʬʦʨʤʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʝʡ ʥʘ ʩʪʨʝʩʦʚʽ ʜʽʾ, ʱʦ ʧʦʚʪʦʨʶʶʪʴʩʷ, 

ʧʦʢʘʟʘʣʠ ʩʫʪʪʻʚʫ ʨʽʟʥʠʮʶ ʘʜʘʧʪʠʚʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʧʨʦʨʦʩʪʢʽʚ, ʱʦ ʥʘʣʝʞʘʣʠ ʜʦ 

ʝʧʽʛʝʥʝʪʠʯʥʦ ʨʽʟʥʠʭ ʛʨʫʧ ʦʜʥʦʛʦ ʡ ʪʦʛʦ ʞ ʩʘʤʦʛʦ ʚʠʜʫ ʽ ʩʦʨʪʫ ʨʦʩʣʠʥ. 

ɼʣʷ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʟʤʽʥ ʧʨʦʬʽʣʽʚ ʤʝʪʠʣʫʚʘʥʥʷ ʩʘʪʝʣʽʪʥʦʾ 

ɼʅʂ ʪʘ ʯʘʩʪʦʪʠ ʭʨʦʤʦʩʦʤʥʠʭ ʘʙʝʨʘʮʽʡ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʨʽʚʝʥʴ ʨʘʜʽʘʮʽʡʥʦʛʦ 

ʫʨʘʞʝʥʥʷ ʟʘ ʨʽʟʥʠʭ ʨʝʞʠʤʽʚ ʦʧʨʦʤʽʥʝʥʥʷ, ʙʫʣʠ ʟʘʩʪʦʩʦʚʘʥʽ ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʧʨʠʥʮʠʧʠ ʨʘʥʞʫʚʘʥʥʷ ʚʘʨʽʘʮʽʡ ʝʣʝʢʪʨʦʬʦʨʝʛʨʘʤ  ʽ ʧʨʦʚʝʜʝʥʦ ʨʦʟʨʘʭʫʥʢʠ 

ʢʦʝʬʽʮʽʻʥʪʘ ʨʘʥʛʦʚʦʾ ʢʦʨʝʣʷʮʽʾ ʉʧʽʨʤʝʥʘ ʤʽʞ ʨʘʥʛʘʤʠ ʧʝʨʝʙʫʜʦʚ 

ʝʣʝʢʪʨʦʬʦʨʝʛʨʘʤ ʽ ʚʠʭʦʜʦʤ ʭʨʦʤʦʩʦʤʥʠʭ ʘʙʝʨʘʮʽʡ. ʇʦʢʘʟʘʥʦ ʽʩʥʫʚʘʥʥʷ ʚʠʩʦʢʦʾ 

ʜʦʩʪʦʚʽʨʥʦʾ ʢʦʨʝʣʷʮʽʷ  ʤʽʞ ʚʠʭʦʜʦʤ  ʭʨʦʤʦʩʦʤʥʠʭ ʘʙʝʨʘʮʽʡ ʟʘ ʨʽʟʥʠʭ ʬʦʨʤ ʋʌ- 

ʦʧʨʦʤʽʥʝʥʥʷ ʽ ʚʘʨʽʘʮʽʷʤʠ ʧʨʦʬʽʣʽʚ ʤʝʪʠʣʫʚʘʥʥʷ ʩʘʪʝʣʽʪʥʦʾ ɼʅʂ, ʱʦ ʚʢʘʟʫʻ ʥʘ 

ʥʝʚʠʧʘʜʢʦʚʠʡ ʭʘʨʘʢʪʝʨ ʾʭ ʟʤʽʥ. 

ʆʜʝʨʞʘʥʽ ʜʘʥʽ ʥʝ ʣʠʰʝ ʚʩʪʘʥʦʚʣʶʶʪʴ ʟʚ'ʷʟʦʢ ʤʽʞ ʝʧʽʛʝʥʝʪʠʯʥʠʤ 

ʧʦʣʽʤʦʨʬʽʟʤʦʤ ʟʘʨʦʜʢʘ ʽ ʚʽʜʤʽʥʥʽʩʪʶ ʚ ʰʚʠʜʢʦʩʪʽ  ʧʨʦʨʦʩʪʘʥʥʷ ʥʘʩʽʥʥʷ, ʘʣʝ ʽ 

ʚʢʘʟʫʶʪʴ ʥʘ ʤʦʞʣʠʚʠʡ ʙʽʦʣʦʛʽʯʥʠʡ ʩʝʥʩ ʮʴʦʛʦ ʷʚʠʱʘ.  ɺʘʨʽʘʙʝʣʴʥʽʩʪʴ ʪʝʨʤʽʥʽʚ 

ʧʨʦʨʦʩʪʘʥʥʷ ʥʘʩʽʥʥʷ ʽ ʚʽʜʤʽʥʥʦʩʪʽ ʧʦʜʘʣʴʰʦʾ ʩʪʽʡʢʦʩʪʽ ʾʭ ʧʨʦʨʦʩʪʢʽʚ ʽ ʨʦʩʣʠʥ ʻ  

ʦʜʥʠʤ ʟ ʤʝʭʘʥʽʟʤʽʚ ʟʙʝʨʝʞʝʥʥʷ ʛʦʤʝʦʩʪʘʟʫ ʧʦʧʫʣʷʮʽʾ ʽ ʚʠʜʫ ʫ ʟʤʽʥʥʠʭ ʫʤʦʚʘʭ 

ʩʝʨʝʜʦʚʠʱʘ.  
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ʄɽʊʆɼ ɯʅʊɽʅʉʀʌɯʂɸʎɯɰ ɹɯʆʉʀʅʊɽɿʋ ʊʈɽʆʅɯʅʋ ʄʋʊɸʅʊʅʀʄ 

ʊɸ ʅɽʄʋʊɸʅʊʅʀʄ ʐʊɸʄʆʄ BREVIBACTERIUM  FLAVUM    

ʃʠʪʚʠʥʝʥʢʦ ɼ.ʄ.
1
, ʄʘʨʠʥʯʝʥʢʦ ʃ.ɺ.

1
, ɿʘʙʦʣʦʪʥʘ ɻ.ʄ.

2
, ʅʽʞʝʣʴʩʴʢʘ ʆ.ɯ.

3 

1
ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ ñʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪò 

2
ɼʋ çɯʥʩʪʠʪʫʪ ʭʘʨʯʦʚʦʾ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʪʘ ʛʝʥʦʤʽʢʠ ʅɸʅ ʋʢʨʘʾʥʠè 

3
ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʠʡ ʮʝʥʪʨ çʌʽʟʠʢʦ-ʭʽʤʽʯʥʝ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʦè ʂʠʾʚʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ ʪʘ ʅɸʅ ʋʢʨʘʾʥʠ  

DJAFFA93@ukr.net 
ʆʙʩʷʛʠ ʚʠʨʦʙʥʠʮʪʚʘ ʪʨʝʦʥʽʥʫ ʷʢ ʥʝʟʘʤʽʥʥʦʾ ʘʤʽʥʦʢʠʩʣʦʪʠ ʧʦʩʪʽʡʥʦ 

ʟʙʽʣʴʰʫʶʪʴʩʷ. ɺʘʞʣʠʚʦʶ ʟʘʜʘʯʝʶ ʻ ʧʽʜʚʠʱʝʥʥʷ ʚʠʭʦʜʫ ʮʽʣʴʦʚʦʛʦ ʧʨʦʜʫʢʪʫ, ʱʦ 

ʜʘʩʪʴ ʟʤʦʛʫ ʧʦʢʨʘʱʠʪʠ ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʚʠʨʦʙʥʠʮʪʚʘ. ʉʝʨʝʜ ʪʘʢʠʭ 

ʤʝʪʦʜʽʚ ʻ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʤʽʣʽʤʝʪʨʦʚʦʛʦ ʜʽʘʧʘʟʦʥʫ (ɽʄɺ 

ʄʄɼ), ʱʦ ʚʠʷʚʣʷʻ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʜʽʾ ʥʘ ʞʠʚʽ ʦʨʛʘʥʽʟʤʠ. 

ɺʧʣʠʚ ʦʧʨʦʤʽʥʝʥʥʷ ʥʘ ʯʘʩʪʦʪʘʭ 41,76 ɻɻʮ ʪʘ 42,2 ɻɻʮ [1] ʤʘʣʦ 

ʩʪʠʤʫʣʶʶʯʫ ʜʽʶ ʥʘ ʨʽʩʪ ʢʫʣʴʪʫʨʠ Brevibacterium flavum ʥʘ ʤʝʣʷʩʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ. ɸʣʝ ʟʜʘʪʥʽʩʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʧʽʛʤʝʥʪʫ ʟʥʠʞʫʚʘʣʘʩʴ. ʎʝ 

ʧʽʜʪʚʝʨʜʠʣʦʩʴ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʥʷ ʊʐʍ: ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʟʤʝʥʰʝʥʥʷ ʘʙʦ 

ʥʝʟʥʘʯʥʝ ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ʪʨʝʦʥʽʥʫ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ.   

ʆʩʢʽʣʴʢʠ ʟʘʣʝʞʥʽʩʪʴ ʙʽʦʣʦʛʽʯʥʦʛʦ ʝʬʝʢʪʫ ʚʽʜ ʯʘʩʪʦʪʠ ɽʄɺ ʄʄɼ, ʱʦ ʜʽʻ 

ʥʘ ʦʨʛʘʥʽʟʤ, ʤʘʻ ʛʦʩʪʨʦʨʝʟʦʥʘʥʩʥʠʡ ʭʘʨʘʢʪʝʨ, ʪʘ ʙʝʨʫʯʠ ʜʦ ʫʚʘʛʠ ʣʽʪʝʨʘʪʫʨʥʽ 

ʜʘʥʽ, ʱʦ ʩʚʽʜʯʘʪʴ ʧʨʦ ʧʨʦʪʠʣʝʞʥʽʩʪʴ ʝʬʝʢʪʽʚ ʚʧʣʠʚʫ ʦʧʨʦʤʽʥʝʥʥʷ Corine-
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bacterium diphtheriae ʥʘ ʯʘʩʪʦʪʘʭ 42,2 ɻɻʮ ʪʘ 61,0 ɻɻʮ [2], ʤʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ 

ʜʦʩʣʽʜʠʪʠ ʩʠʥʪʝʟ ʪʨʝʦʥʽʥʫ ʢʫʣʴʪʫʨʦʶ B. flavum, ʦʧʨʦʤʽʥʝʥʦʾ ʥʘ ʯʘʩʪʦʪʽ 61,0 ɻɻʮ.  

ʇʽʩʣʷ ʬʝʨʤʝʥʪʘʮʽʾ ʢʫʣʴʪʫʨʘʣʴʥʦʾ ʨʽʜʠʥʠ, ʦʧʨʦʤʽʥʝʥʦʾ ʥʘ ʯʘʩʪʦʪʽ 61,0 ɻɻʮ, 

ʩʧʦʩʪʝʨʽʛʘʣʠ (ʨʠʩ. 1) ʧʽʜʚʠʱʝʥʥʷ ʙʽʦʩʠʥʪʝʪʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʜʣʷ ʥʝʤʫʪʘʥʪʥʦʛʦ 

ʰʪʘʤʫ. ʅʘʡʢʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ, ʘ ʩʘʤʝ ʧʽʜʚʠʱʝʥʥʷ ʚʠʭʦʜʫ ʪʨʝʦʥʽʥʫ ʧʨʠʙʣʠʟʥʦ ʥʘ 

60 % ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ ʚʠʷʚʣʝʥʦ ʥʘ 3 ʜʦʙʫ ʢʫʣʴʪʠʚʫʚʘʥʥʷ.   

 

 

ʈʠʩ.1. ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ 

Brevibacterium flavum 

ʟʘ L-ʪʨʝʦʥʽʥʦʤ ʧʽʩʣʷ 

ʬʝʨʤʝʥʪʘʮʽʾ 
ʇʨʠʤʽʪʢʘ: ʩʪʘʥʜʘʨʪ ï 2,5 ʛ/ʜʤ

3
 

 

ʃʽʪʝʨʘʪʫʨʘ 

1 ʄʘʨʠʥʯʝʥʢʦ ʃ.ɺ. ɺʧʣʠʚ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʅɺʏ ʜʽʘʧʘʟʦʥʫ ʥʘ ʙʨʝʚʽʙʘʢʪʝʨʽʾ ï ʧʨʦʜʫʮʝʥʪʠ 

ʥʝʟʘʤʽʥʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ ʘʩʧʘʨʪʘʪʥʦʾ ʨʦʜʠʥʠ / ʃ.ɺ.ʄʘʨʠʥʯʝʥʢʦ, ɯ.ʇ.ɹʦʡʢʦ, ɼ.ʄ.ʃʠʪʚʠʥʝʥʢʦ, 

ɻ.ʄ.ɿʘʙʦʣʦʪʥʘ, ʆ.ɯ.ʅʽʞʝʣʴʩʴʢʘ // ɹʽʦʪʝʭʥʦʣʦʛʽʷ ʍʍɯ ʩʪʦʣʽʪʪʷ: ʊʝʟʠ ʜʦʧ. Vɯɯɯ ʥʘʫʢ.-ʧʨʘʢʪ. 

ʢʦʥʬ., ʧʨʠʩʚʷʯʝʥʦʾ 200-ʡ ʨʽʯʥʠʮʽ ʟ ʜʥʷ ʥʘʨʦʜʞʝʥʥʷ ʊ.ɻ.ʐʝʚʯʝʥʢʘ, ʂʠʾʚ, 25.04.2014 ʨ. ï ʂ.: 

ʅʊʋʋ "ʂʇɯ", 2014. ï ʉ. 81. 

2 ʂʘʣʽʥʽʯʝʥʢʦ ʉ.ɺ. ɺʧʣʠʚ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʧʦʣʽʚ ʥʘ ʙʽʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʪʦʢʩʠʥʦʫʪʚʦʨʶʶʯʠʭ ʢʦʨʠʥʝʙʘʢʪʝʨʽʡ. ï ʈʫʢʦʧʠʩ. ɼʠʩ. é ʢ.ʤ.ʥ. ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 03.00.07 ï 

ʤʽʢʨʦʙʽʦʣʦʛʽʷ, ʍʘʨʢʽʚ, 2006. 
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ʄʠʭʘʡʣʝʥʢʦ ʅ.ʆ.
1
,  ʄʦʪʨʦʥʝʥʢʦ ɺ.ɺ.

1
 ɻʦʨʦʙʝʮʴ ʆ.ʖ.

1
,  ɻʦʨʦʙʝʮʴ ʉ.ɺ.

1
,   

1
 ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

motronenko_valya@i.ua 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʧʦ ʜʦʩʣʽʜʞʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʝʧʘʨʘʮʽʾ 

ʩʘʛʥʽʪʦʢʝʨʦʚʘʥʦʛʦ ʩʘʧʦʥʽʪʫ (ʄʂʉ) ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʣʘʙʦʨʘʪʦʨʥʠʡ ʟʨʘʟʦʢ 

ʤʘʛʥʽʪʥʦʛʦ ʩʝʧʘʨʘʪʦʨʘ ʟ ɺɻʌʅ. ɼʦʩʣʽʜʠ ʧʨʦʚʦʜʠʣʠ ʜʣʷ ʤʘʛʥʽʪʦʢʝʨʦʚʘʥʦʛʦ 

ʩʘʧʦʥʽʪʫ ʟ ʢʦʥʮʝʥʪʨʘʮʽʻʶ F3O4 ʫ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʘʭ 3%, 7% ʽ 10%, ʘ ʪʘʢʦʞ ʜʣʷ 

ʥʘʪʠʚʥʦʾ ʛʣʠʥʠ.  

ʉʫʩʧʝʥʟʽʾ ʄʂʉ ʟ ʦʜʥʘʢʦʚʦʶ ʧʦʯʘʪʢʦʚʦʶ ʦʧʪʠʯʥʦʶ ʛʫʩʪʠʥʦʶ 

(ʢʦʥʮʝʥʪʨʘʮʽʻʶ) ʧʨʦʧʫʩʢʘʣʠ ʯʝʨʝʟ ɺɻʌʅ ʫ ʟʦʚʥʽʰʥʴʦʤʫ ʧʦʩʪʽʡʥʦʤʫ 

ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʽ ʥʘʧʨʫʞʝʥʽʩʪʶ 3000 ɽ ʟʽ ʰʚʠʜʢʽʩʪʶ 1,3Ā10
-3
 ʤ/ʩ. ʆʧʪʠʯʥʫ 

ʛʫʩʪʠʥʫ ʨʦʟʯʠʥʫ ʥʘ ʚʠʭʦʜʽ ʟ ɺɻʌʅ ʚʠʤʽʨʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʬʦʪʦʝʣʝʢʪʨʦʢʘʣʦʨʠʤʝʪʨʘ ʌɽʂ. ɿʨʘʟʢʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʯʥʦʾ ʛʫʩʪʠʥʠ 

ʚʽʜʙʠʨʘʣʠ ʯʝʨʝʟ 5, 10, 15, 20, 25 ʽ 30 ʭʚ ʧʽʩʣʷ ʧʦʯʘʪʢʫ ʧʨʦʮʝʩʫ. ɼʦʩʣʽʜʠ ʧʦ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʣʫʯʝʥʥʷ ʄʂʉ ʟ ʨʦʙʦʯʦʛʦ ʨʦʟʯʠʥʫ  ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʟ ʜʚʦʤʘ 

ʪʠʧʘʤʠ ʥʘʩʘʜʦʢ: ʩʪʘʣʝʚʘ ʥʽʢʝʣʴʦʚʘʥʘ ʩʽʪʢʘ ʟ ʢʦʤʽʨʢʦʶ 0,7 ʤʤ; ɺɻʌʅ ʥʘ ʾʾ 

ʦʩʥʦʚʽ ʟ ʝʣʝʢʪʨʦʦʩʘʜʞʝʥʠʤʠ ʥʽʢʝʣʝʚʠʤʠ ʜʝʥʜʨʠʪʘʤʠ. ʉʝʧʘʨʘʮʽʶ ʧʨʦʚʦʜʠʣʠ 

ʦʜʥʠʤ ʪʘ ʜʚʦʤʘ ʰʘʨʘʤʠ ɺɻʌʅ.  
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ɺʜʘʣʦʩʷ ʜʦʩʷʛʪʠ ʚʠʜʽʣʝʥʥʷ ʄʂʉ ʟ ʨʦʙʦʯʠʭ ʨʦʟʯʠʥʽʚ ʙʽʣʴʰʝ ʥʽʞ ʥʘ 90%. 

ʅʘ ʨʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥʽ ʯʘʩʦʚʽ ʟʘʣʝʞʥʦʩʪʽ ʟʘʣʠʰʢʦʚʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ  ʩʫʩʧʝʥʟʽʾ 

ʄʂʉ ʧʽʩʣʷ ʩʝʧʘʨʘʮʽʾ ɺɻʌʅ ʦʜʥʠʤ (ʘ) ʪʘ ʜʚʦʤʘ (ʙ) ʰʘʨʘʤʠ ʚʽʜʧʦʚʽʜʥʦ. 

ʘ) ʙ) 

ʈʠʩ 1. ɻʨʘʬʽʢ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʣʫʯʝʥʥʷ ʄʂʉ ʟʘ ʜʦʧʦʤʦʛʦʶ  

ʦʜʥʦʰʘʨʦʚʦʾ (ʘ) ʪʘ ʜʚʦʰʘʨʦʚʦʾ (ʙ) ɺɻʌʅ  

  

ɿ ʛʨʘʬʽʢʽʚ ʚʠʜʥʦ, ʱʦ ʢʽʣʴʢʽʩʥʦʾ ʨʽʟʥʠʮʽ ʧʦ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʣʫʯʝʥʥʷ ʄʂʉ7 

ʽ ʄʂʉ10 ʧʨʘʢʪʠʯʥʦ ʥʝʤʘʻ (95%), ʚ ʪʦʡ ʯʘʩ ʷʢ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʣʫʯʝʥʥʷ ʄʂʉ3 

ʩʢʣʘʜʘʣʘ ʤʘʢʩʠʤʘʣʴʥʦ 65 %. ʎʝ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʥʝʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ 

Fe3O4, ʯʝʨʝʟ ʱʦ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʩʘʧʦʥʽʪʫ ʣʠʰʘʻʪʴʩʷ ʥʝ ʤʘʛʥʽʪʦʤʽʯʝʥʦʶ.  

ʆʧʪʠʤʘʣʴʥʠʡ ʯʘʩ ʨʦʙʦʪʠ ʪʘʢʦʾ ɺɻʌʅ ʧʨʠ ʮʠʭ ʫʤʦʚʘʭ ʧʨʦʮʝʩʫ ʩʢʣʘʚ 20 ʭʚʠʣʠʥ, 

ʧʽʩʣʷ ʯʦʛʦ ʤʘʛʥʽʪʥʠʡ ʩʝʧʘʨʘʪʦʨ ʧʦʪʨʝʙʫʻ ʧʨʦʤʠʚʘʥʥʷ ʘʙʦ ʟʘʤʽʥʠ ʥʘʩʘʜʢʠ. ɺ 

ʟʚôʷʟʢʫ ʟ ʢʦʛʘʫʣʷʮʽʻʶ ʄʂʉ ʚʠʢʦʨʠʩʪʘʥʥʷ  ʜʦʜʘʪʢʦʚʦʛʦ ʨʽʚʥʷ ɺɻʌʅ ʟʙʽʣʴʰʫʻ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʝ ʙʽʣʴʰʝ ʥʽʞ ʥʘ 6%. ɻʨʘʬʽʢʠ ʧʦʢʘʟʫʶʪʴ, ʱʦ 7% Fe3O4 ʚ ʄʂʉ ʧʦ 

ʦʙôʻʤʫ ʻ ʜʦʩʪʘʪʥʴʦʶ ʢʽʣʴʢʽʩʪʶ ʜʣʷ ʩʦʨʙʝʥʪʫ ʧʨʠ ʜʘʥʠʭ ʧʘʨʘʤʝʪʨʘʭ ʤʘʛʥʽʪʥʦʛʦ 

ʩʝʧʘʨʘʪʦʨʘ.  
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ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ 

ʽʥʩʪʠʪʫʪè ʋʢʨʘʾʥʘ, 03056, ʤ.ʂʠʾʚ, ʧʨʦʩʧʝʢʪ ʇʝʨʝʤʦʛʠ, 37 

alinakpi@gmail.com 

ɼʦʩʣʽʜʞʝʥʥʷ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʙʽʦʽʥʬʦʨʤʘʮʽʡʥʠʡ ʘʥʘʣʽʟ ʙʘʢʪʝʨʽʡ, ʱʦ ʟʜʘʪʥʽ 

ʜʦ ʙʽʦʤʽʥʝʨʘʣʽʟʘʮʽʾ ʙʽʦʛʝʥʥʠʭ ʤʘʛʥʽʪʥʠʭ ʥʘʥʦʯʘʩʪʠʥʦʢ (ɹʄʅ) ʽ ʻ ʧʨʦʜʦʚʞʝʥʥʷʤ 

ʨʦʙʦʪʠ [1]. ʉʠʥʪʝʟ ɹʄʅ ʞʠʚʠʤʠ ʦʨʛʘʥʽʟʤʘʤʠ ʻ ʧʨʦʮʝʩʦʤ, ʱʦ ʛʝʥʝʪʠʯʥʦ 

ʢʦʥʪʨʦʣʶʻʪʴʩʷ. ɿʘ ʙʽʦʤʽʥʝʨʘʣʽʟʘʮʽʶ ʚʽʜʧʦʚʽʜʘʶʪʴ ʛʦʤʦʣʦʛʠ mam ʙʽʣʢʽʚ 

ʤʘʛʥʽʪʦʪʘʢʩʠʩʥʠʭ ʙʘʢʪʝʨʽʡ (ʄʊɹ). ɺ ʨʦʙʦʪʽ ʚʠʷʚʣʝʥʽ ʛʦʤʦʣʦʛʠ mam ʙʽʣʢʽʚ 

ʙʘʢʪʝʨʽʡ, ʜʝ ʟʜʘʪʥʽʩʪʴ ʜʦ ʙʽʦʤʽʥʝʨʘʣʽʟʘʮʽʾ ɹʄʅ ʙʫʣʘ ʚʠʟʥʘʯʝʥʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʰʣʷʭʦʤ. ɼʣʷ ʮʴʦʛʦ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʚʠʨʽʚʥʶʚʘʥʥʷ 

ʘʤʽʥʦʢʠʩʣʦʪʥʠʭ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʄʊɹ Magnetospirillum gryphiswaldense MSR-1 ʟ 

ʧʨʦʪʝʦʤʘʤʠ ʥʘʩʪʫʧʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʝʩʫʨʩ çBLASTè: 
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1. Magnetovibrio blakemorei ʤʽʩʪʷʪʴ ʘʥʽʟʦʤʝʪʨʠʯʥʽ ʤʘʛʥʽʪʦʩʦʤʠ [2], ʱʦ 

ʫʪʚʦʨʶʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʷʚʥʠʭ  mamA, mamB, mamM, mamN, mamO, 

mamE, mamK, mamK-II , mamI, mamQ, mamZ, mamL ʙʽʣʢʽʚ. 

2. Magnetobacterium bavaricum ʫʪʚʦʨʶʶʪʴ ʛʘʢʦʧʦʜʽʙʥʽ (110 - 150 ʥʤ) 

ʤʘʛʥʽʪʦʩʦʤʠ [2] ʽ ʤʘʶʪʴ ʛʦʤʦʣʦʛʽʯʥʫ ʙʽʣʢʫ mamɸ ʩʪʨʫʢʪʫʨʫ ʪʘ magnetosome 

protein ʛʦʤʦʣʦʛ mamK. ɺʽʜʩʫʪʥʽʩʪʴ ʛʦʤʦʣʦʛʽʚ ʽʥʰʠʭ mam ʙʽʣʢʽʚ ʩʧʨʠʯʠʥʝʥʦ 

ʚʽʜʩʫʪʥʽʩʪʶ ʧʦʚʥʦʛʦ ʛʝʥʦʤʫ Magnetobacterium bavaricum ʚ ʙʽʦʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʙʘʟʘʭ ʜʘʥʠʭ. 

3. Magnetococcus marinus MC-1 ʫʪʚʦʨʶʶʪʴ ʧʩʝʚʜʦ-ʛʝʢʩʘʛʦʥʘʣʴʥʽ 

ʤʘʛʥʽʪʦʩʦʤʠ [2]  ̔ʤʘʶʪʴ ʛʦʤʦʣʦʛʠ mamA, mamB, mamO, mamE, mamK, mamI - 

tetratricopeptide TPR_2 repeat protein, cation diffusion facilitator family transporter, 

protein DUF81, peptidase S1 and S6, chymotrypsin/Hap, - DegP2 peptidase, serine 

peptidase, MEROPS family S01B, protease Do,PDZ/DHR/GLGF domain protein, 

actin-like ATPase,protein Mmc1_2268. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʙʽʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʤʝʪʦʜʽʚ ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ ʛʦʤʦʣʦʛʠ mam 

ʙʽʣʢʽʚ ʫ ʙʘʢʪʝʨʽʡ Magnetovibrio blakemorei, Magnetobacterium bavaricum, 

Magnetococcus marinus, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʟʜʘʪʥʽʩʪʴ ʜʦ ʙʽʦʤʽʥʝʨʘʣʽʟʘʮʽʾ 

ʥʘʥʦʯʘʩʪʠʥʦʢ ʤʘʛʥʝʪʠʪʫ, ʾʭ ʨʦʟʤʽʨʠ ʪʘ ʣʦʢʘʣʽʟʘʮʽʶ. ʆʪʞʝ, ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʧʦʢʘʟʘʣʠ, ʱʦ ʛʦʤʦʣʦʛʠ mam ʙʽʣʢʽʚ ʥʘʷʚʥʽ ʚ ʧʝʨʝʣʽʯʝʥʠʭ ʰʪʘʤʘʭ, ʱʦ ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʾʭ ʟʜʘʪʥʽʩʪʴ ʜʦ ʙʽʦʤʽʥʝʨʘʣʽʟʘʮʽʾ ʥʘʥʦʯʘʩʪʠʥʦʢ ʤʘʛʥʝʪʠʪʫ. 
1. Gorobets O. Yu., GorobetsS.V, Sorokina L.V. Biomineralization and synthesis of biogenic 

magnetic nanoparticles and magnetosensitive inclusions im microorganisms and fungi// Functionad 

Materials ï 2014. ̄ 21 ï 427-436 

2. Rajendran K, Shampa S // Research Journal of Pharmaceutical, Biological and Chemical 

Sciences ï 2013. ̄ 4 ï 1037-1043. 
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ʆʜʥiʻʶ ʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʩʪʨʘʪʝʛiʡ ʨʦʟʚôʷʟʘʥʥʷ ʧʨʦʙʣʝʤʠ ʥʠʟʴʢʦʛʦ ʨiʚʥʷ 

ʝʢʩʧʨʝʩiʾ ʪʨʘʥʩʛʝʥiʚ ʻ ʦʧʪʠʤiʟʘʮiʷ ʚʞʝ ʚiʜʦʤʠʭ ʪʘ ʧʦʰʫʢ ʥʦʚʠʭ, ʙiʣʴʰ ʩʠʣʴʥʠʭ 

ʨʝʛʫʣʷʪʦʨʥʠʭ ʧʦʩʣiʜʦʚʥʦʩʪʝʡ. ɺ ʨʦʙʦʪʽ [1] ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʘʨʢʝʨʥʠʭ ʛʝʥiʚ 

ʙʫʣʦ ʧʦʢʘʟʘʥʦ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʛiʙʨʠʜʥʦʾ ʧʦʩʣiʜʦʚʥʦʩʪi ʝʥʭʘʥʩʝʨ 

ʩʝʨʝʜʥʴʦʨʘʥʥʴʦʛʦʛʝʥʘ ʮʠʪʦʤʝʛʘʣʦʚiʨʫʩʫ ʣʶʜʠʥʠ / ʧʨʦʤʦʪʦʨ ʛʝʥʘ ɓ-ʘʢʪʠʥʫ 

ʢʫʨʯʘʪʠ ʟ ʧʝʨʰʠʤ iʥʪʨʦʥʦʤ ʛʝʥʘ ɓ-ʘʢʪʠʥʫ ʢʫʨʯʘʪʠ (CAG ʧʦʩʣiʜʦʚʥiʩʪʴ). 

ʉʣiʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʨiʚʝʥʴ ʝʢʩʧʨʝʩʽʾ ʪʨʘʥʩʛʝʥʘ ʧiʜ ʢʦʥʪʨʦʣʝʤ ʦʜʥʦʛʦ i ʪʦʛʦ ʞ 

ʪʢʘʥʠʥʥʦʥʝʩʧʝʮʠʬiʯʥʦʛʦ ʧʨʦʤʦʪʦʨʫ ʯʠ ʛʽʙʨʠʜʥʦʾ ʧʦʩʣiʜʦʚʥʦʩʪi ʤʦʞʝ ʟʥʘʯʥʦ 

ʟʤiʥʶʚʘʪʠʩʴ ʟʘʣʝʞʥʦ ʚiʜ ʪʠʧʫ ʪʘ ʧʦʭʦʜʞʝʥʥʷ ʢʣiʪʠʥ, ʚ ʷʢʠʭ ʚiʜʙʫʚʘʻʪʴʩʷ 

ʝʢʩʧʨʝʩiʷ, ʘ ʪʘʢʦʞ ʚiʜ ʧʦʩʣiʜʦʚʥʦʩʪi ʮiʣʴʦʚʦʛʦ ʛʝʥʘ. ɺʨʘʭʦʚʫʶʯʠ ʚʠʱʝʥʘʚʝʜʝʥʝ, 

ʚʘʞʣʠʚʦ ʙʫʣʦ ʚʩʪʘʥʦʚʠʪʠ ʨiʚʝʥʴ ʝʢʩʧʨʝʩiʾ ʤʘʨʢʝʨʥʦʛʦ ʛʝʥʘ egfp ʧiʜ ʨʝʛʫʣʷʮʽʻʶ 

CMV ʪʘ CAG ʧʨʦʤʦʪʦʨʽʚ. 
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ʅʘ ʙʘʟʽ ʧʣʘʟʤʽʜʠ pCvu55763, ʚ ʷʢʽʡ ʛʝʥ ʨʝʧʦʨʪʝʨʥʦʛʦ ʙʽʣʢʫ EGFP 

ʟʥʘʭʦʜʠʪʴʩʷ ʧʽʜ ʨʝʛʫʣʷʮʽʻʶ ʢʦʥʩʪʠʪʫʪʠʚʥʦʛʦ ʥʝ ʪʢʘʥʠʥʦ-ʩʧʝʮʠʬiʯʥʦʛʦ 

ʧʨʦʤʦʪʦʨʫ ʨʘʥʥʴʦʛʦ ʛʝʥʘ ʮʠʪʦʤʝʛʘʣʦʚʽʨʫʩʫ ʣʶʜʠʥʠ (CMV), ʙʫʚ 

ʩʢʦʥʩʪʨʫʡʦʚʘʥʠʡ ʚʝʢʪʦʨ ʝʢʩʧʨʝʩʽʾ, ʚ ʷʢʦʤʫ ʜʘʥʠʡ ʛʝʥ ʟʥʘʭʦʜʠʪʴʩʷ ʧʽʜ 

ʨʝʛʫʣʷʮʽʻʶ CAG ʧʨʦʤʦʪʦʨʫ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʝʢʩʧʨʝʩʽʾ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ 

ʪʨʘʥʩʬʦʨʤʘʮʽʶ ʢʣʽʪʠʥ ʣʽʥʽʾ CHO-K1 ʭʽʤʽʯʥʠʤ ʤʝʪʦʜʦʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʢʦʤʧʣʝʢʩʽʚ ɼʅʂ/ʇɽɯ. ʏʝʨʝʟ 48 ʛʦʜ ʧʽʩʣʷ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʢʫʣʴʪʫʨʠ ʙʫʣʠ ʟʥʷʪʽ ʟ 

ʩʫʙʩʪʨʘʪʫ ʪʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʤʝʪʦʜʦʤ ʧʨʦʪʦʯʥʦʾ ʮʠʪʦʤʝʪʨʽʾ ʥʘ 

ʮʠʪʦʬʣʶʦʨʠʤʝʪʨʽ BD FACS Aria ʚ ɯʥʩʪʠʪʫʪʽ ʛʝʥʝʪʠʯʥʦʾ ʪʘ ʨʝʛʝʥʝʨʘʪʠʚʥʦʾ 

ʤʝʜʠʮʠʥʠ ʅɸʄʅ ʋʢʨʘʾʥʠ.  

ɼʦʩʣʽʜʞʝʥʦ, ʱʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʩʚʽʪʽʥʥʷ ʢʣʽʪʠʥ, ʪʨʘʥʩʬʽʢʦʚʘʥʠʭ ʜʦʩʣʽʜʥʦʶ 

ɼʅʂ-ʢʦʥʩʪʨʫʢʮʽʻʶ ʱʦʥʘʡʤʝʥʰʝ ʚ 1,2 ʨʘʟʠ ʙʽʣʴʰʘ, ʥʽʞ ʚ ʢʣʽʪʠʥ, 

ʪʨʘʥʩʬʽʢʦʚʘʥʠʭ ʧʣʘʟʤʽʜʥʦʶ ɼʅʂ pCvu55763. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʛʽʙʨʠʜʥʠʡ 

CAG ʧʨʦʤʦʪʦʨ ʟʘʙʝʟʧʝʯʫʻ ʙʽʣʴʰʫ ʰʚʠʜʢʽʩʪʴ ʪʨʘʥʩʢʨʠʧʮʽʾ, ʥʽʞ CMV ʧʨʦʤʦʪʦʨ.  

ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʜʘʥʠʡ ʧʨʦʤʦʪʦʨ ʻ ʧʨʦʤʦʪʦʨʦʤ ʝʫʢʘʨʽʦʪʠʯʥʦʛʦ ʛʝʥʘ ʽ ʥʝ ʤʘʻ 

ʚʣʘʩʪʠʚʦʩʪʽ çʟʘʪʫʭʘʪʠè ʧʨʦʪʷʛʦʤ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, ʷʢ ʚʽʨʫʩʥʠʡ CMV ʧʨʦʤʦʪʦʨ, 

ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʛʝʥʥʦʪʝʨʘʧʝʚʪʠʯʥʠʭ ʢʦʥʩʪʨʫʢʮʽʷʭ ʻ ʜʫʞʝ ʧʝʨʩʧʝʢʪʠʚʥʠʤ. 

1. Xu Z. L., Mizuguchi H., Ishii-Watabe A. et al. Optimization of transcriptional 

regulatory elements for constructing plasmid vectors // Gene. ï 2001. ï 272, No 1ï2. 

ï P. 149ï156. 
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ʄʝʪʦʶ ʥʘʰʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʧʦʨʽʚʥʷʥʥʷ ʯʘʩʪʦʪʠ ʨʝʛʝʥʝʨʘʮʽʾ ʨʦʩʣʠʥ 

H perforatum ʟ ʣʠʩʪʢʽʚ, ʤʽʞʚʫʟʣʴ ʽ ʢʦʨʝʥʽʚ ʪʘ ʊ. officinalis, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʧʨʦʢʩʠʤʘʣʴʥʦʾ, ʩʝʨʝʜʥʴʦʾ ʽ ʜʠʩʪʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʣʠʩʪʢʘ ʪʘ ʚʠʟʥʘʯʝʥʥʷ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʪʠʧʫ ʝʢʩʧʣʘʥʪʫ. 

ɸʩʝʧʪʠʯʥʽ ʨʦʩʣʠʥʠ H. perforatum ʽ ʊ. officinalis ʦʪʨʠʤʫʚʘʣʠ ʰʣʷʭʦʤ 

ʧʦʚʝʨʭʥʝʚʦʾ ʩʪʝʨʠʣʽʟʘʮʽʾ ʥʘʩʽʥʥʷ. ʈʦʩʣʠʥʠ ʨʦʟʤʥʦʞʫʚʘʣʠ ʞʠʚʮʶʚʘʥʥʷʤ ʥʘ 

ʩʝʨʝʜʦʚʠʱʽ 1/2 ʄS. ɼʣʷ ʽʥʜʫʢʮʽʾ ʨʝʛʝʥʝʨʘʮʽʾ ʧʘʛʦʥʽʚ H. perforatum 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʞʠʚʠʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ ʄS, ʜʦʧʦʚʥʝʥʝ 6-ʙʝʥʟʠʣʘʤʽʥʦʧʫʨʠʥʦʤ 

(ɹɸʇ) ʪʘ ʢʽʥʝʪʠʥʦʤ ʫ ʢʦʥʮʝʥʪʨʘʮʽʷʭ 0,5; 1; ʪʘ 2 ʤʛ/ʣ (H. perforatum) ʘʙʦ 1; 2 ʪʘ 3 

ʤʛ/ʣ ɹɸʇ (ʊ. officinalis), ʘ ʪʘʢʦʞ Ŭ-ʥʘʬʪʠʣʦʮʪʦʚʦʶ ʢʠʩʣʦʪʦʶ (ʅʆʂ) ʫ 

ʢʦʥʮʝʥʪʨʘʮʽʾ 0,1 ʤʛ/ʣ. ʋ ʷʢʦʩʪʽ ʝʢʩʧʣʘʥʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʣʠʩʪʢʠ, ʤʽʞʚʫʟʣʷ ʪʘ 

ʢʦʨʝʥʽ ʘʩʝʧʪʠʯʥʠʭ ʨʦʩʣʠʥ. ɼʣʷ ʽʥʜʫʢʮʽʾ ʨʝʛʝʥʝʨʘʮʽʾ ʊ. officinalis ʚ ʷʢʦʩʪʽ 

ʝʢʩʧʣʘʥʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʣʠʩʪʢʠ, ʷʢʽ ʨʦʟʨʽʟʘʣʠ ʚʧʦʧʝʨʝʢ ʥʘ ʪʨʠ ʯʘʩʪʠʥʠ 

(ʜʠʩʪʘʣʴʥʘ, ʩʝʨʝʜʠʥʥʘ ʪʘ ʧʨʦʢʩʠʤʘʣʴʥʘ), ʧʦʰʢʦʜʞʫʶʯʠ ʾʭ ʧʨʠ ʮʴʦʤʫ 

ʩʢʘʣʴʧʝʣʝʤ.  
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ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʦʞʠʚʥʽ ʩʝʨʝʜʦʚʠʱʘ, ʜʦʧʦʚʥʝʥʽ ʅʆʂ ʽ ʨʽʟʥʠʤʠ 

ʮʠʪʦʢʽʥʽʥʘʤʠ, ʚʽʜʨʽʟʥʷʣʠʩʷ ʟʘ ʟʜʘʪʥʽʩʪʶ ʽʥʜʫʢʫʚʘʪʠ ʨʝʛʝʥʝʨʘʮʽʶ. ʇʨʠʩʫʪʥʽʩʪʴ 

ʮʠʭ ʨʝʛʫʣʷʪʦʨʽʚ ʨʦʩʪʫ ʤʘʡʞʝ ʫ ʚʩʽʭ ʚʠʧʘʜʢʘʭ ʩʪʠʤʫʣʶʚʘʣʘ ʧʘʛʦʥʦʫʪʚʦʨʝʥʥʷ 

ʜʣʷ ʝʢʩʧʣʘʥʪʽʚ H. perforatum. ʅʘʡʙʽʣʴʰʫ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʥʘʷʚʥʦʩʪʽ ʪʘ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʨʝʛʫʣʷʪʦʨʽʚ ʨʦʩʪʫ ʚʠʟʥʘʯʝʥʦ ʫ ʣʠʩʪʦʚʠʭ ʝʢʩʧʣʘʥʪʽʚ H. perforatum. 

ɼʣʷ ʮʠʭ ʝʢʩʧʣʘʥʪʽʚ ʥʘ ʞʠʚʠʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ ʟ ʜʦʜʘʚʘʥʥʷʤ ʢʽʥʝʪʠʥʫ 

ʨʝʛʝʥʝʨʘʮʽʷ ʙʫʣʘ ʚʽʜʩʫʪʥʷ, ʘ ʥʘ ʩʝʨʝʜʦʚʠʱʽ ʟ ɹɸʇ, ɹɸʇ ʪʘ ʅʆʂ, ʢʽʥʝʪʠʥʦʤ ʪʘ 

ʅʆʂ ʩʪʘʥʦʚʠʣʘ ʚʽʜ 12,5 ʜʦ 100 %. ɺʠʷʚʣʝʥʦ, ʱʦ ʧʨʷʤʘ ʨʝʛʝʥʝʨʘʮʽʷ ʧʘʛʦʥʽʚ 

T. officinalis ʚʽʜʙʫʚʘʣʘʩʷ ʧʨʠ ʢʫʣʴʪʠʚʫʚʘʥʥʽ ʝʢʩʧʣʘʥʪʽʚ ʥʘ ʩʝʨʝʜʦʚʠʱʽ, ʷʢʝ 

ʤʽʩʪʠʣʦ ʢʽʥʝʪʠʥ (ʏʈ ʜʦ 40%). ʈʘʟʦʤ ʟ ʪʠʤ, ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ, ʟʦʢʨʝʤʘ, ʧʨʠ 

ʜʦʜʘʚʘʥʥʽ ʜʦ ʞʠʚʠʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ɹɸʇ, ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʥʝʧʨʷʤʘ ʨʝʛʝʥʝʨʘʮʽʷ 

ʟ ʫʪʚʦʨʝʥʥʷʤ ʱʽʣʴʥʦʛʦ ʢʘʣʫʩʫ. ɿʙʽʣʴʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʮʠʪʦʢʽʥʽʥʽʚ ʫ 

ʩʝʨʝʜʦʚʠʱʽ ʟ 0,1 ʅʆʂ ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʟʤʝʥʰʝʥʥʷ ʯʘʩʪʦʪʠ ʨʝʛʝʥʝʨʘʮʽʾ 

T. officinalis ʧʨʘʢʪʠʯʥʦ ʜʣʷ ʫʩʽʭ ʚʠʢʦʨʠʩʪʘʥʠʭ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʝʢʩʧʣʘʥʪʽʚ. 

ɼʦʩʣʽʜʞʝʥʦ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʥʥʷ ʨʝʛʝʥʝʨʦʚʘʥʠʭ ʨʦʩʣʠʥ H. perforatum ʟ 

ʣʠʩʪʢʽʚ, ʤʽʞʚʫʟʣʴ ʪʘ ʢʦʨʝʥʽʚ, ʘ ʪʘʢʦʞ ʨʦʩʣʠʥ T. officinalis ʟ ʧʨʦʢʩʠʤʘʣʴʥʦʾ, 

ʜʠʩʪʘʣʴʥʦʾ ʪʘ ʩʝʨʝʜʠʥʥʦʾ ʯʘʩʪʠʥ ʣʠʩʪʢʽʚ. ɺʠʟʥʘʯʝʥʦ ʚʧʣʠʚ ʨʝʛʫʣʷʪʦʨʽʚ ʨʦʩʪʫ 

ʢʽʥʝʪʠʥʫ, ɹɸʇ ʪʘ ʅʆʂ ʥʘ ʯʘʩʪʦʪʫ ʨʝʛʝʥʝʨʘʮʽʾ H. perforatum ʪʘ T. ʦfficinalis. 

ʇʦʢʘʟʘʥʦ, ʱʦ ʥʘʡʙʽʣʴʰʫ ʨʝʛʝʥʝʨʘʮʽʡʥʫ ʟʜʘʪʥʽʩʪʴ ʤʘʶʪʴ ʤʽʞʚʫʟʣʷ H. perforatum  ʪʘ 

ʧʨʦʢʩʠʤʘʣʴʥʽ ʜʽʣʷʥʢʠ ʣʠʩʪʢʽʚ T. officinalis. 
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Cry1A(b) ï ʙʘʢʪʝʨʽʘʣʴʥʠʡ ʛʝʥ, ʧʨʦʜʫʢʪ ʷʢʦʛʦ ʧʦʢʘʟʫʻ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʫ ʙʦʨʦʪʴʙʽ ʟ Lepidoptera. ʋ ʩʚʽʪʽ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʪʨʘʥʩʬʦʨʤʘʮʽʡʥʽ ʧʦʜʽʾ 

ʢʫʢʫʨʫʜʟʠ, ʱʦ ʤʽʩʪʷʪʴ ʮʝʡ ʛʝʥ, ʽ ʥʘʙʫʣʠ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʰʠʨʝʥʥʷ: BT11, Event 

176 (Syngenta Seeds), MON810, MON801 (Monsanto). ʇʨʠʡʤʘʶʯʠ ʜʦ ʫʚʘʛʠ 

ʯʫʪʣʠʚʽʩʪʴ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʰʢʽʜʥʠʢʽʚ ʜʦ ʪʦʢʩʠʥʫ CRY1A(b), ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʻ 

ʧʝʨʝʥʝʩʝʥʥʷ ʛʝʥʘ ʚ ʽʥʰʽ ʢʫʣʴʪʫʨʥʽ ʚʠʜʠ. ʅʘ ʮʝʡ ʯʘʩ ʽʩʥʫʻ ʚʝʣʠʢʘ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ 

ʥʘʫʢʦʚʦʾ ʩʧʽʣʴʥʦʪʠ ʋʢʨʘʾʥʠ ʚ ʦʪʨʠʤʘʥʥʽ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʛʝʥʝʪʠʯʥʠʭ ʚʝʢʪʦʨʽʚ, 

ʦʨʽʻʥʪʦʚʘʥʠʭ ʥʘ ʪʨʘʥʩʬʦʨʤʘʮʽʶ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʫ ʢʫʣʴʪʫʨʥʠʭ ʨʦʩʣʠʥ. 

ɺ ɯʥʩʪʠʪʫʪʽ ʢʣʽʪʠʥʥʦʾ ʙʽʦʣʦʛʽʾ ʪʘ ʛʝʥʝʪʠʯʥʦʾ ʽʥʞʝʥʝʨʽʾ ʅɸʅ ʋʢʨʘʾʥʠ ʙʫʣʦ 

ʩʪʚʦʨʝʥʦ ʛʝʥʝʪʠʯʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʨʉɺ182 ʪʘ ʨʉɺ241, ʷʢʽ ʤʽʩʪʷʪʴ ʩʠʥʪʝʪʠʯʥʫ 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʛʝʥʘ cry1A(b), ʪʘ ʩʝʣʝʢʪʠʚʥʽ ʛʝʥʠ bar ʽ nptII ʚʽʜʧʦʚʽʜʥʦ. ɼʣʷ 

ʦʮʽʥʢʠ ʘʢʪʠʚʥʦʩʪʽ ʦʜʝʨʞʘʥʠʭ ʚʝʢʪʦʨʽʚ ʧʨʦʚʝʜʝʥʦ Agrobacterium-

ʦʧʦʩʝʨʝʜʢʦʚʘʥʫ ʛʝʥʝʪʠʯʥʫ ʪʨʘʥʩʬʦʨʤʘʮʽʶ in vitro ʨʦʩʣʠʥ ʪʶʪʶʥʫ. ʅʘ 

ʩʝʣʝʢʪʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʨʦʩʣʠʥʠ-ʨʝʛʝʥʝʨʘʥʪʠ. ɿʘʛʘʣʴʥʫ ɼʅʂ 

ʨʝʛʝʥʝʨʘʥʪʽʚ (ʟʘʛʘʣʦʤ 82 ʣʽʥʽʾ ʨʦʩʣʠʥ: 54 ʣʽʥʽʾ, ʦʪʨʠʤʘʥʠʭ ʧʽʩʣʷ ʪʨʘʥʩʬʦʨʤʘʮʽʾ 
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ʢʦʥʩʪʨʫʢʮʽʻʶ ʨʉɺ182, ʽ 28 ʣʽʥʽʾ ʨʦʩʣʠʥ, ʪʨʘʥʩʬʦʨʤʦʚʘʥʠʭ ʢʦʥʩʪʨʫʢʮʽʻʶ 

ʨʉɺ241) ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʤʝʪʦʜʦʤ ʧʦʣʽʤʝʨʘʟʥʦʾ ʣʘʥʮʶʛʦʚʦʾ ʨʝʘʢʮʽʾ (ʇʃʈ). 

ɸʥʘʣʽʟ ɼʅʂ ʧʦʢʘʟʘʚ, ʱʦ ʢʽʣʴʢʽʩʪʴ ʣʽʥʽʡ ʽʟ ʧʝʨʝʥʝʩʝʥʠʤʠ ʩʝʣʝʢʪʠʚʥʠʤʠ ʛʝʥʘʤʠ 

ʩʢʣʘʜʘʣʘ 48 ʽ 21 ʜʣʷ ʢʦʥʩʪʨʫʢʮʽʡ ʨʉɺ182 ʪʘ ʨʉɺ241 ʚʽʜʧʦʚʽʜʥʦ. ʆʪʞʝ, ʚʽʜʩʦʪʦʢ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʩʪʘʥʦʚʠʚ 89% ʽ 75% ʚʽʜʧʦʚʽʜʥʦ. ɯʟ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʣʫʯʝʥʦ 

ʟʨʘʟʢʠ, ʷʢʽ ʚʠʷʚʠʣʠ ʦʟʥʘʢʠ ʘʛʨʦʙʘʢʪʝʨʽʘʣʴʥʦʾ ʢʦʥʪʘʤʽʥʘʮʽʾ, ʧʨʦʷʚʣʷʶʯʠ 

ʧʨʠʩʫʪʥʽʩʪʴ ʛʝʥʘ vir D1. 

ɼʣʷ ʜʝʪʝʢʮʽʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʛʝʥʘ cry1A(b) ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʧʨʘʡʤʝʨʠ 

Cry05 (5' ï AGG ATT CGC TAC GCT AGC AC ï 3') ʽ Cry06 (5' ï GGA GAT TCC 

TCT CGT CGC TG ï 3'). ʇʨʦʜʫʢʪʠ ʇʃʈ ʨʦʟʜʽʣʷʣʠʩʷ ʝʣʝʢʪʨʦʬʦʨʝʟʦʤ ʫ 1,2%-ʤʫ 

ʘʛʘʨʦʟʥʦʤʫ ʛʝʣʽ ʫ ʊɺɽ ʟ 0,5 ʤʢʛ/ʤʣ ʙʨʦʤʠʩʪʦʛʦ ʝʪʠʜʽʶ ʧʨʦʪʷʛʦʤ 45 ʭʚ, ʧʨʠ 

ʥʘʧʨʫʞʝʥʦʩʪʽ 5 ɺ/ʩʤ. 

ʉʝʨʝʜ ʟʘʛʘʣʴʥʦʛʦ ʧʝʨʝʣʽʢʫ ʪʨʘʥʩʬʦʨʤʦʚʘʥʠʭ ʣʽʥʽʡ ʚʽʜʽʙʨʘʥʦ ʨʦʩʣʠʥʠ, ʱʦ 

ʧʦʢʘʟʘʣʠ ʧʨʠʩʫʪʥʽʩʪʴ ʩʧʝʮʠʬʽʯʥʦʛʦ ʘʤʧʣʽʢʦʥʫ (551 ʧ.ʥ.). ʂʽʣʴʢʽʩʪʴ ʚʠʜʽʣʝʥʠʭ 

ʣʽʥʽʡ, ʪʨʘʥʩʬʦʨʤʦʚʘʥʠʭ ʢʦʥʩʪʨʫʢʮʽʷʤʠ ʨʉɺ182 ʪʘ ʨʉɺ241 ʩʢʣʘʜʘʣʘ 37 ʽ 

18 ʚʽʜʧʦʚʽʜʥʦ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʩʪʚʦʨʝʥʽ ʚʝʢʪʦʨʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʽʟ ʛʝʥʦʤ 

ʽʥʩʝʢʪʠʮʠʜʥʦʛʦ ʙʽʣʢʫ cry1A(b) ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʪʘʙʽʣʴʥʫ ʪʨʘʥʩʬʦʨʤʘʮʽʶ 

ʤʦʜʝʣʴʥʦʛʦ ʨʦʩʣʠʥʥʦʛʦ ʦʙôʻʢʪʫ, ʪʘ ʜʦʟʚʦʣʷʶʪʴ ʦʪʨʠʤʘʪʠ ʨʦʩʣʠʥʠ, ʷʢʽ ʤʽʩʪʷʪʴ ʫ 

ʛʝʥʦʤʽ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʪʨʘʥʩʛʝʥʘ cry1A(b). 
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ʄʘʛʥʽʪʦʪʘʢʩʠʩʥʽ ʙʘʢʪʝʨʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʨʠʩʪʘʣʽʚ ʤʘʛʥʝʪʠʪʫ ʘʙʦ ʛʨʝʡʛʽʪʫ 

ʚʦʣʦʜʽʶʪʴ ʟʜʘʪʥʽʩʪʶ ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʫ ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʽ ɿʝʤʣʽ. ʅʘʷʚʥʽʩʪʴ 

ʝʥʜʦʛʝʥʥʠʭ ʤʘʛʥʽʪʦʯʫʪʣʠʚʠʭ ʩʪʨʫʢʪʫʨ (ʄʉ) ʻ ʧʨʠʪʘʤʘʥʥʦʶ ʦʟʥʘʢʦʶ ʥʝ ʪʽʣʴʢʠ 

ʤʘʛʥʽʪʦʪʘʢʩʠʩʥʠʭ ʙʘʢʪʝʨʽʡ, ʘ ʡ ʢʣʽʪʠʥ ʦʢʨʝʤʠʭ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʫʩʽʭ ʚʽʜʦʤʠʭ 

ʮʘʨʩʪʚ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ. ʊʦʤʫ ʜʦʮʽʣʴʥʠʤ ʻ ʚʠʚʯʝʥʥʷ ʧʨʦʮʝʩʽʚ ʬʦʨʤʫʚʘʥʥʷ 

ʤʘʛʥʝʪʠʪʫ. ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʦʙʨʘʥʽ ʧʨʝʜʩʪʘʚʥʠʢʠ ʨʦʜʠʥʠ 

Brevibacterium ʪʘ Corynebacterium. ʎʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʰʚʠʜʢʦʶ ʚʽʜʪʚʦʨʶʚʘʥʽʩʪʶ, ʥʝʚʠʙʘʛʣʠʚʽ ʜʦ ʩʢʣʘʜʫ ʩʝʨʝʜʦʚʠʱʘ. ʇʨʝʜʩʪʘʚʥʠʢʠ 

ʦʙʦʭ ʨʦʜʠʥ ʤʽʩʪʷʪʴ ʫ ʩʚʦʻʤʫ ʧʨʦʪʝʦʤʽ ʙʽʣʢʠ ʛʦʤʦʣʦʛʠ ʙʽʣʢʘʤ ʨʦʜʠʥʠ Mam, ʘ 

ʦʪʞʝ, ʪʝʦʨʝʪʠʯʥʦ ʟʜʘʪʥʽ ʜʦ ʩʠʥʪʝʟʫ ʥʘʥʦʤʘʛʥʝʪʠʪʫ. 

ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʤʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʫ 

ʙʽʤʽʥʝʨʘʣʽʟʘʮʽʾ ʫ ʧʨʝʜʩʪʘʚʥʠʢʽʚ Brevibacterium ʽ Corynebacterium. ɺ ʨʝʟʫʣʴʪʘʪʽ 

ʧʨʦʚʝʜʝʥʦʛʦ ʙʽʦʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʘʤʽʥʦʢʠʩʣʦʪʥʠʭ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ 

ʧʨʦʪʝʦʤʫ Brevibacterium flavum ʟ ʧʦʩʣʽʜʦʚʥʦʩʪʷʤʠ Mam-ʙʽʣʢʽʚ Magnetospirillum 

gryphiswaldense MSR-1, ʚʠʷʚʣʝʥʦ ʥʘʷʚʥʽʩʪʴ ʙʽʣʢʽʚ ʛʦʤʦʣʦʛʽʚ ʙʽʣʢʘʤ MamB, 
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MamM, MamO ʪʘ MamE. ʅʘʷʚʥʽʩʪʴ ʮʠʭ ʙʽʣʢʽʚ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝʦʨʝʪʠʯʥʫ 

ʤʦʞʣʠʚʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ ʘʤʦʨʬʥʠʭ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʭ ʙʽʦʤʘʛʥʽʪʥʠʭ 

ʥʘʥʦʯʘʩʪʦʢ. ɺ ʧʨʦʪʝʦʤʽ Corynebacterium glutamicum ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʙʽʣʢʠ 

ʛʦʤʦʣʦʛʠ MamB, MamM ʪʘ MamE ʄʊɹ, ʱʦ ʻ ʥʝʜʦʩʪʘʪʥʽʤ ʜʣʷ ʧʨʦʮʝʩʫ 

ʙʽʦʤʽʥʝʨʘʣʽʟʘʽʾ.  

ɼʣʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʫ ʙʽʦʤʽʥʝʨʘʣʽʟʘʮʽʾ ʙʫʣʦ 

ʦʙʨʘʥʦ Br. flavum. ɺ ʨʝʟʫʣʴʪʘʪʽ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʘʩʦʚʘ ʯʘʩʪʢʘ ʩʦʣʝʡ ʟʘʣʽʟʘ 

ʫ ʩʝʨʝʜʦʚʠʱʽ 1% ʤʘʻ ʪʦʢʩʠʯʥʠʡ ʚʧʣʠʚ ʥʘ ʢʣʽʪʠʥʠ ʽ ʚʠʢʣʠʢʘʻ ʟʥʠʞʝʥʥʷ 

ʛʝʥʝʨʘʪʠʚʥʦʾ ʟʜʘʪʥʦʩʪʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʫ ʩʪʦ ʨʘʟʽʚ. ʇʨʠ ʟʤʝʥʰʝʥʥʽ ʤʘʩʦʚʦʾ 

ʯʘʩʪʢʠ ʩʦʣʝʡ ʟʘʣʽʟʘ ʚʽʜ 0% ʜʦ 0,5% ʚ ʢʫʣʴʪʫʨʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʛʝʥʝʨʘʪʠʚʥʘ 

ʟʜʘʪʥʽʩʪʴ ʢʣʽʪʠʥ Br. flavum ʧʽʜʚʠʱʫʚʘʣʘʩʷ ʟʚʦʨʦʪʥʦ ʧʨʦʧʦʨʮʽʡʥʦ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʽʦʥʽʚ ʟʘʣʽʟʘ ʫ ʩʝʨʝʜʦʚʠʱʽ, ʧʨʦʪʝ ʚʦʥʘ ʥʝ ʜʦʩʷʛʘʣʘ ʪʠʭ ʟʥʘʯʝʥʴ, ʱʦ ʦʪʨʠʤʘʥʽ ʫ 

ʢʦʥʪʨʦʣʽ. ʇʽʜʚʠʱʝʥʘ ʢʽʣʴʢʽʩʪʴ ʽʦʥʽʚ ʟʘʣʽʟʘ ʥʝ ʩʧʨʠʷʣʘ ʫʪʚʦʨʝʥʥʶ ʤʘʛʥʝʪʠʪʫ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʤʘʛʥʽʪʥʦʾ ʩʧʨʠʡʥʷʪʣʠʚʦʩʪʽ ʩʝʨʝʜʦʚʠʱʘ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʪʘ 

ʢʫʣʴʪʫʨʘʣʴʥʦʾ ʨʽʜʠʥʠ ʟ ʢʣʽʪʠʥʘʤʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʥʝ ʜʦʟʚʦʣʠʣʦ ʚʩʪʘʥʦʚʠʪʠ 

ʟʜʘʪʥʽʩʪʴ ʢʣʽʪʠʥ ʩʠʥʪʝʟʫʚʘʪʠ ʥʘʥʦʤʘʛʥʝʪʠʪ. ʆʩʢʽʣʴʢʠ ʩʝʨʝʜʦʚʠʱʝ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʚʦʣʦʜʽʻ ʩʠʣʴʥʠʤʠ ʧʘʨʘʤʘʛʥʽʪʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ɿʥʘʯʝʥʥʷ 

ʤʘʛʥʽʪʥʦʾ ʩʧʨʠʡʥʷʪʣʠʚʦʩʪʽ ʢʫʣʴʪʫʨʠ ʢʣʽʪʠʥ ʟ ʩʝʨʝʜʦʚʠʱʝʤ ʪʘ ʚʣʘʩʥʝ 

ʩʝʨʝʜʦʚʠʱʝ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʟ ʨʽʟʥʦʶ ʤʘʩʦʚʦʶ ʜʦʣʝʶ ʩʦʣʝʡ ʟʘʣʽʟʘ ʩʧʽʚʧʘʜʘʶʪʴ ʚ 

ʤʝʞʘʭ ʧʦʭʠʙʢʠ. ʊʦʙʪʦ ʜʘʥʠʡ ʤʝʪʦʜ ʥʝ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʤʘʛʥʽʪʥʫ 

ʩʧʨʠʡʥʷʪʣʠʚʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʯʠʩʪʠʭ ʢʣʽʪʠʥ. 
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ɺʠʢʦʨʠʩʪʘʥʥʷ ʛʝʥʝʪʠʯʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʨʦʩʣʠʥ ʜʦʟʚʦʣʷʻ ʩʢʦʨʦʪʠʪʠ ʯʘʩ 

ʦʪʨʠʤʘʥʥʷ ʨʦʩʣʠʥ ʟ ʙʘʞʘʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʩʝʨʝʜ ʷʢʠʭ ʧʽʜʚʠʱʝʥʘ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘ ʩʪʽʡʢʽʩʪʴ ʜʦ ʛʝʨʙʽʮʠʜʽʚ ʻ ʥʘʛʘʣʴʥʦʶ ʚʠʤʦʛʦʶ ʥʘʰʦʛʦ ʯʘʩʫ. 

ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʦʪʠ ʙʫʣʦ ʦʪʨʠʤʘʥʥʷ ʤʝʪʦʜʘʤʠ ʛʝʥʥʦʾ ʽʥʞʝʥʝʨʽʾ ʨʦʩʣʠʥ 

Dendrobium linguella ï ʧʦʧʫʣʷʨʥʦʛʦ ʜʣʷ ʦʨʘʥʞʝʨʝʡʥʦʛʦ ʪʘ ʢʽʤʥʘʪʥʦʛʦ 

ʚʠʨʦʱʫʚʘʥʥʷ ʚʠʜʫ ʩʽʤʝʡʩʪʚʘ Orchidaceae ï ʟ ʧʽʜʚʠʱʝʥʦʶ ʙʽʦʣʦʛʽʯʥʦʶ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʪʘ ʩʪʽʡʢʽʩʪʶ ʜʦ ʛʝʨʙʽʮʠʜʽʚ. ɻʝʥ cyp11A1 ʢʦʜʫʻ 

ʤʽʪʦʭʦʥʜʨʽʘʣʴʥʠʡ ʮʠʪʦʭʨʦʤ P450scc, ʷʢʠʡ ʚ ʩʪʝʨʦʾʜʦʛʝʥʥʠʭ ʪʢʘʥʠʥʘʭ ʪʚʘʨʠʥ 

ʢʘʪʘʣʽʟʫʻ ʧʝʨʝʪʚʦʨʝʥʥʷ ʭʦʣʝʩʪʝʨʠʥʫ ʚ ʧʨʝʛʥʝʥʦʣʦʥ (ʩʧʽʣʴʥʠʡ ʤʝʪʘʙʦʣʽʯʥʠʡ 

ʧʦʧʝʨʝʜʥʠʢ ʫʩʽʭ ʩʪʝʨʦʾʜʥʠʭ ʛʦʨʤʦʥʽʚ). ɺʥʘʩʣʽʜʦʢ ʟʤʽʥʠ ʛʦʨʤʦʥʘʣʴʥʦʛʦ ʩʪʘʪʫʩʫ 

ʪʨʘʥʩʛʝʥʥʠʭ ʨʦʩʣʠʥ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ P450scc 

ʪʚʘʨʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʚ ʨʦʩʣʠʥʘʭ, ʪʨʘʥʩʛʝʥʥʽ ʨʦʩʣʠʥʠ ʚʠʧʝʨʝʜʞʘʶʪʴ ʨʦʩʣʠʥʠ 
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ʜʠʢʦʛʦ ʪʠʧʫ ʟʘ ʰʚʠʜʢʽʩʪʶ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʥʘʜʟʝʤʥʦʾ ʽ ʧʽʜʟʝʤʥʦʾ ʯʘʩʪʠʥ, 

ʚʤʽʩʪʦʤ ʚʦʜʦʨʦʟʯʠʥʥʦʛʦ ʙʽʣʢʫ, ʚʫʛʣʝʚʦʜʽʚ ʽ ʢʨʦʭʤʘʣʶ [1]. ɯʥʰʠʤ ʤʦʞʣʠʚʠʤ 

ʧʦʟʠʪʠʚʥʠʤ ʷʚʠʱʝʤ ʧʨʠ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʨʦʩʣʠʥ ʛʝʥʦʤ cyp11A1 ʤʦʞʝ ʙʫʪʠ ʧʦʷʚʘ 

ʫ ʪʨʘʥʩʛʝʥʥʠʭ ʨʦʩʣʠʥ ʩʪʽʡʢʦʩʪʽ ʜʦ ʜʝʷʢʠʭ ʛʝʨʙʽʮʠʜʽʚ ʭʣʦʨʪʦʣʫʨʦʥʫ ʽ 

ʤʝʪʘʙʝʥʟʪʽʘʟʫʨʦʥʫ [2]. 

ɺʠʙʽʨ ʛʝʥʘ ʩʪʽʡʢʦʩʪʽ ʜʦ ʛʝʨʙʽʮʠʜʽʚ bar ʜʣʷ ʛʝʥʝʪʠʯʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ 

ʟʫʤʦʚʣʝʥʠʡ ʡʦʛʦ ʚʠʩʦʢʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ, ʰʠʨʦʢʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʪʘ ʥʘʷʚʥʽʩʪʶ 

ʢʦʤʝʨʮʽʡʥʠʭ ʢʦʥʪʘʢʪʥʠʭ ʛʝʨʙʽʮʠʜʽʚ ʩʫʮʽʣʴʥʦʾ ʜʽʾ (Basta, Bialaphos, Glufosinate, 

Phosphinothricin) [1]. 

ɻʝʥʝʪʠʯʥʫ ʪʨʘʥʩʬʦʨʤʘʮʽʶ D. linguella ʧʨʦʚʦʜʠʣʠ ʟʛʽʜʥʦ ʨʦʟʨʦʙʣʝʥʦʾ 

ʨʘʥʽʰʝ ʤʝʪʦʜʠʢʠ [ɿ] ʏʝʨʝʟ 8-10 ʤʽʩʷʮʽʚ ʩʝʣʝʢʮʽʾ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʪʨʘʥʩʛʝʥʥʽ 

ʢʣʦʥʠ ʷʢʽ ʘʥʘʣʽʟʫʚʘʣʠ  ʤʦʣʝʢʫʣʷʨʥʦ-ʙʽʦʣʦʛʽʯʥʠʤʠ ʤʝʪʦʜʘʤʠ.  

ʇʨʦʚʝʜʝʥʠʡ ʇʃʈ-ʘʥʘʣʽʟ ʥʘ ʛʝʥ bar ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 2 ʧʘʨ ʧʨʘʡʤʝʨʽʚ 

(ʨʠʩ.1) ʪʘ ʥʘ ʛʝʥ cyp11A1 ʮʠʪʦʭʨʦʤʫ P450scc ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 2 ʧʘʨ ʧʨʘʡʤʝʨʽʚ 

(ʨʠʩ. 2) ʧʽʜʪʚʝʨʜʠʚ ʽʥʪʝʛʨʘʮʽʶ ʮʠʭ ʛʝʥʽʚ ʚ ʛʝʥʦʤ ʚʩʽʭ 17 ʦʪʨʠʤʘʥʠʭ 

ʪʨʘʥʩʬʦʨʤʦʚʘʥʠʭ ʨʦʩʣʠʥ.  

 
 

ʈʠʩ. 1 . ɽʣʝʢʪʨʦʬʦʨʝʛʨʘʤʘ ʧʨʦʜʫʢʪʽʚ ʘʤʧʣʽʬʽʢʘʮʽʾ ʛʝʥʦʤʥʦʾ ɼʅʂ 

Dendrobium linguella ʟ ʧʨʘʡʤʝʨʘʤʠ ʥʘ  ʛʝʥ bar: 1- 17ï ʪʨʘʥʩʛʝʥʥʽ ʢʣʦʥʠ D. 

linguella, 18 ïʥʝʛʘʪʠʚʥʠʡ ʢʦʥʪʨʦʣʴ ï ʥʝʪʨʘʥʩʬʦʨʤʦʚʘʥʘ ʨʦʩʣʠʥʘ D. 

linguella;K+ïʧʦʟʠʪʚʥʽ ʢʦʪʨʦʣʽ, ʂ- ʥʝʛʘʪʠʚʥʽ ʢʦʥʪʨʦʣʽ, M - ʤʘʨʢʝʨ ʤʦʣʝʢʫʣʷʨʥʦʾ 

ʚʘʛʠ. 

 
ʈʠʩ.2 . ɽʣʝʢʪʨʦʬʦʨʝʛʨʘʤʘ ʧʨʦʜʫʢʪʽʚ ʘʤʧʣʽʬʽʢʘʮʽʾ ʛʝʥʦʤʥʦʾ ɼʅʂ Dendrobium 

linguella ʟ ʧʨʘʡʤʝʨʘʤʠ ʥʘ  ʛʝʥ cyp11A1: 1- 17ï ʪʨʘʥʩʛʝʥʥʽ ʢʣʦʥʠ D. linguella, 18 

ïʥʝʛʘʪʠʚʥʠʡ ʢʦʥʪʨʦʣʴ ï ʥʝʪʨʘʥʩʬʦʨʤʦʚʘʥʘ ʨʦʩʣʠʥʘ D. linguella; +Kïʧʦʟʠʪʚʥʠʡ 

ʢʦʪʨʦʣʴ ɼʅʂ ʧʣʘʟʤʽʜʠ, M - ʤʘʨʢʝʨ ʤʦʣʝʢʫʣʷʨʥʦʾ ʚʘʛʠ. 

ʇʨʦʚʝʜʝʥʦ ʛʝʥʝʪʠʯʥʫ ʪʨʘʥʩʬʦʨʤʘʮʽʶ ʢʦʥʩʪʨʫʢʮʽʻʶ ʟ ʛʝʥʘʤʠ bar ʽ 

cyp11A1. ʈʝʛʝʥʝʨʦʚʘʥʦ 17 ʨʦʩʣʠʥ ʦʨʭʽʜʝʾ Dendrobium linguella. ɿʘ ʜʦʧʦʤʦʛʦʶ 

ʇʃʈ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʫʩʽ ʚʦʥʠ ʽʥʪʝʛʨʫʚʘʣʠ ʛʝʥ bar (ʩʪʽʡʢʽʩʪʴ ʜʦ ʙʽʘʣʘʬʦʩʫ) ʪʘ 

ʛʝʥ cyp11A1 ʮʠʪʦʭʨʦʤʫ P450scc. 
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ʈɽɿʀʉʊɽʅʊʅɯʉʊʔ ɹɸʂʊɽʈɯɰ PSEUDOMONAS PSEUDOALCALIGENES 

CECT5344 ɼʆ ʉʇʆʃʋʂ AS ʊɸ HG:ɺɿɸɭʄʆɿɺôʗɿʆʂ ɯɿ ɸʉʀʄɯʃʎɯɭʖ 

ʎɯɸʅɯɼ-ʁʆʅʋ 

ɸʨʫʪʶʥʦʚ ɼ.ʆ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

dvm1991@ukr.net 

ʆʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʟʘʜʘʯ ʩʫʯʘʩʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʻ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʮʝʩʽʚ ʙʽʦʨʝʤʝʜʽʘʮʽʾ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʪʠʧʽʚ ʧʨʦʤʠʩʣʦʚʠʭ 

ʚʽʜʭʦʜʽʚ. ʇʨʦʪʝ ʥʘ ʧʨʘʢʪʠʮʽ ʧʦʩʪʘʻ ʯʠʤʘʣʦ ʧʝʨʝʰʢʦʜ, ʛʦʣʦʚʥʦʶ ʟ ʷʢʠʭ ʻ 

ʥʘʷʚʥʽʩʪʴ ʫ ʚʽʜʭʦʜʘʭ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʪʦʢʩʠʯʥʠʭ ʜʦʤʽʰʦʢ, ʱʦ ʽʥʛʽʙʫʶʪʴ ʧʨʦʮʝʩ 

ʫʪʠʣʽʟʘʮʽʾ ʮʽʣʴʦʚʦʛʦ ʧʨʦʜʫʢʪʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ. 

ʆʜʥʠʤʠ ʟ ʦʩʥʦʚʥʠʭ ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʫ ʩʚʽʪʽ ʻ 

ʨʽʜʢʽ ʮʽʘʥʽʜʚʤʽʩʥʽ ʚʽʜʭʦʜʠ. ʅʘʨʘʟʽ ʦʩʥʦʚʥʠʤ ʩʧʦʩʦʙʦʤ ʚʠʣʫʯʝʥʥʷ ʮʽʘʥʽʜʚʤʽʩʥʠʭ 

ʩʧʦʣʫʢ ʽʟ ʮʠʭ ʚʽʜʭʦʜʽʚ ʻ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʤʝʪʦʜʠ ʦʯʠʱʝʥʥʷ, ʷʢʽ ʤʘʶʪʴ ʯʠʤʘʣʦ 

ʥʝʜʦʣʽʢʽʚ.  

ɺ ʽʩʥʫʶʯʽʡ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʥʘʜʟʚʠʯʘʡʥʦ ʤʘʣʦ ʧʨʠʢʣʘʜʽʚ ʫʩʧʽʰʥʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʙʽʦʨʝʤʝʜʽʘʮʽʾ ʮʽʘʥʽʜʚʤʽʩʥʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʚʽʜʭʦʜʽʚ, 

ʦʩʢʽʣʴʢʠ ʜʘʥʠʡ ʪʠʧ ʚʽʜʭʦʜʽʚ ʤʽʩʪʠʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʪʦʢʩʠʯʥʠʭ ʜʦʤʽʰʦʢ (ʚ 

ʦʩʥʦʚʥʦʤʫ, ʡʦʥʽʚ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʪʘ ʤʝʪʘʣʦʾʜʽʚ, ʪʘʢʠʭ ʷʢ Hg
2+

, AsO2
-
, AsO4

3-
, 

Ag
+
, Zn

2+
, Ni

2+
, Cu

2+ 
ʪʦʱʦ). ʊʦʤʫ ʘʢʪʫʘʣʴʥʠʤ ʧʠʪʘʥʥʷʤ ʻ ʨʦʟʨʦʙʢʘ ʧʨʦʮʝʩʫ 

ʙʽʦʨʝʤʝʜʽʘʮʽʾ ʧʨʦʤʠʩʣʦʚʠʭ ʮʽʘʥʽʜʚʤʽʩʥʠʭ ʚʽʜʭʦʜʽʚ [1]. 

ɹʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʤʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʣʢʘʣʦʬʽʣʴʥʦʾ ʮʽʘʥʦʪʨʦʬʥʦʾ 

ʙʘʢʪʝʨʽʾ Pseudomonas pseudoalcaligenes CECT5344 (ʰʪʘʤ ʜʝʧʦʥʦʚʘʥʦ ʚ 

ʋʥʽʚʝʨʩʠʪʝʪʽ ʂʦʨʜʦʚʠ, ɯʩʧʘʥʽʷ) ʫ ʧʨʦʮʝʩʽ ʙʽʦʜʝʛʨʘʜʘʮʽʾ ʮʽʘʥʽʜ-ʡʦʥʫ ʚ 

ʧʨʠʩʫʪʥʦʩʪʽ ʩʧʦʣʫʢ ʤʝʨʢʫʨʽʶ (Hg
2+
) ʪʘ ʘʨʩʝʥʫ (AsO2

-
, AsO4

3-
). ɹʫʣʦ ʚʠʷʚʣʝʥʦ, 

ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʚʥʘ ʘʩʠʤʽʣʷʮʽʷ ʮʽʘʥʽʜ-ʡʦʥʫ (NaCN 2 ʤʄ) ʜʘʥʠʤ ʰʪʘʤʦʤ 

ʧʨʦʪʷʛʦʤ 48 ʛʦʜʠʥ ʚ ʧʨʠʩʫʪʥʦʩʪʽ 0,1 ʤʄ AsO2
-
, 150 ʤʄ AsO4

3- 
ʘʙʦ 20 ʤʢʄ Hg

2+
. 

ɿʘ ʧʨʠʩʫʪʥʦʩʪʽ ʦʜʨʘʟʫ ʜʝʢʽʣʴʢʦʭ ʪʦʢʩʠʯʥʠʭ ʜʦʤʽʰʦʢ, ʮʽʘʥʽʜ-ʡʦʥ ʧʦʚʥʽʩʪʶ 

ʘʩʠʤʽʣʶʻʪʴʩʷ ʧʨʦʪʷʛʦʤ 48 ʛʦʜʠʥ ʟʘ ʥʘʷʚʥʦʩʪʽ 0,1 ʤʄ AsO2
-
 ʪʘ 20 ʤʢʄ Hg

2+
; 75 

ʤʄ AsO4
3- 

 ʪʘ 20 ʤʢʄ Hg
2+
; 0,1 ʤʄ AsO2

-
 ʪʘ 150 ʤʄ AsO4

3- 
; 0,1 ʤʄ AsO2

-
, 75 

ʤʄ AsO4
3- 
ʪʘ 20 ʤʢʄ Hg

2+
.  

ɺʧʝʨʰʝ ʚ ʥʘʫʢʦʚʽʡ ʧʨʘʢʪʠʮʽ ʧʦʢʘʟʘʥʘ ʤʦʞʣʠʚʽʩʪʴ ʙʽʦʜʝʛʨʘʜʘʮʽʾ 

ʮʽʘʥʽʜʚʤʽʩʥʠʭ ʩʧʦʣʫʢ ʟʘ ʧʨʠʩʫʪʥʦʩʪʽ ʩʧʦʣʫʢ ʘʨʩʝʥʫ ʪʘ ʤʝʨʢʫʨʽʶ, ʱʦ 

ʧʝʨʝʪʚʦʨʶʻ ʰʪʘʤ Pseudomonas pseudoalcaligenes CECT5344 ʫ ʥʘʜʟʚʠʯʘʡʥʦ 

ʧʦʪʫʞʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʚʪʽʣʝʥʥʷ ʫ ʞʠʪʪʷ ʧʨʦʮʝʩʽʚ ʙʽʦʨʝʤʝʜʽʘʮʽʾ ʪʦʢʩʠʯʥʠʭ 

ʧʨʦʤʠʩʣʦʚʠʭ ʚʽʜʭʦʜʽʚ. 
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140 

 

ʋɼʂ 582.681.81:630.832 

ɽʅɽʈɻɽʊʀʏʅɸ ʎɯʅʅɯʉʊʔ ʊʆʇʆʃʔ, ʗʂ ɸʃʔʊɽʈʅɸʊʀɺʅʆɻʆ 

ɼɾɽʈɽʃɸ ʊɽʇʃʆɺʆɰ ɽʅɽʈɻɯɰ
 

1 
ɹʫʣʴʙʦʪʢʘ ʂ.ʉ., 

1 
ʍʫʜʦʣʻʻʚʘ ʃ.ɺ., 

2
 ʂʫʮʦʢʦʥʴ ʅ.ʂ., 

1
 ɼʫʛʘʥ ʆ.ʄ.  

1
 ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ  çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè

 

2 
ɯʥʩʪʠʪʫʪ ʢʣʽʪʠʥʥʦʾ ʙʽʦʣʦʛʽʾ ʪʘ ʛʝʥʝʪʠʯʥʦʾ ʽʥʞʝʥʝʨʽʾ ʅɸʅʋ 
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ʋʢʨʘʾʥʘ ʱʦʨʽʯʥʦ ʩʧʦʞʠʚʘʻ ʙʣʠʟʴʢʦ 200 ʤʣʥ. ʪʦʥʥ ʫʤʦʚʥʦʛʦ ʧʘʣʠʚʘ ʽ 

ʥʘʣʝʞʠʪʴ ʜʦ ʝʥʝʨʛʦʜʝʬʽʮʠʪʥʠʭ ʢʨʘʾʥ, ʪʦʤʫ ʱʦ ʟʘ ʨʘʭʫʥʦʢ ʚʣʘʩʥʦʛʦ ʚʠʜʦʙʫʪʢʫ 

ʧʦʢʨʠʚʘʻ ʩʚʦʾ ʧʦʪʨʝʙʠ ʚ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʽ ʣʠʰʝ ʥʘ 53%, ʽʤʧʦʨʪʫʶʯʠ ʧʨʠ 

ʮʴʦʤʫ 75% ʥʝʦʙʭʽʜʥʦʛʦ ʦʙʩʷʛʫ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʽ 85% ʩʠʨʦʾ ʥʘʬʪʠ ʪʘ 

ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ (ʂʨʘʚʯʫʢ, 2013). ɺʦʜʥʦʯʘʩ ʝʥʝʨʛʦʻʤʥʽʩʪʴ ʚʽʪʯʠʟʥʷʥʦʾ ʝʢʦʥʦʤʽʢʠ ʚ 

3-4 ʨʘʟʠ ʧʝʨʝʚʠʱʫʻ ʚʽʜʧʦʚʽʜʥʽ ʧʦʢʘʟʥʠʢʠ ʝʢʦʥʦʤʽʯʥʦ ʨʦʟʚʠʥʫʪʠʭ ʢʨʘʾʥ 

(ʅʘʮʧʣʘʥ, 2014), ʱʦ ʦʙʫʤʦʚʣʝʥʦ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʟʥʦʰʝʥʦʩʪʽ ʦʩʥʦʚʥʠʭ ʬʦʥʜʽʚ ʪʘ 

ʥʠʟʴʢʠʤ ʂʂɼ ʦʙʣʘʜʥʘʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ ʧʠʪʘʥʥʷ ʧʦʰʫʢʫ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʦʚʠʭ 

ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ ʥʘʙʫʚʘʻ ʜʣʷ ʢʨʘʾʥʠ ʧʝʨʰʦʯʝʨʛʦʚʦʛʦ ʟʥʘʯʝʥʥʷ (ʌʨʠʟʦʨʝʥʢʦ, 2013).  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ 

ʚʘʞʣʠʚʠʭ ʥʘʧʨʷʤʽʚ ʝʥʝʨʛʝʪʠʯʥʦʾ ʧʦʣʽʪʠʢʠ ʋʢʨʘʾʥʠ, ʩʧʨʷʤʦʚʘʥʦʾ ʥʘ 

ʟʘʦʱʘʜʞʝʥʥʷ ʚʠʢʦʧʥʠʭ ʧʘʣʠʚ  ʪʘ ʧʦʣʽʧʰʝʥʥʷ ʩʪʘʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. ʆʩʥʦʚʥʠʤʠ ʥʘʧʨʷʤʘʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ 

ʝʥʝʨʛʽʾ ʻ: ʚʽʪʨʦʚʘ, ʩʦʥʷʯʥʘ, ʝʥʝʨʛʽʷ ʨʽʯʦʢ, ʝʥʝʨʛʽʷ ʙʽʦʤʘʩʠ (ʜʝʨʝʚʠʥʘ, ʩʦʣʦʤʘ, 

ʙʽʦʤʘʩʘ ʚʦʜʦʨʦʩʪʝʡ ʽ ʪ.ʜ.) ʪʘ ʽʥ. (ʅʘʮʧʣʘʥ, 2014). ʅʘ ʜʝʨʝʚʠʥʫ ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ 

ʝʥʝʨʛʽʾ  ʧʨʠʧʘʜʘʻ ʥʘʡʙʽʣʴʰ ʚʠʩʦʢʠʡ ʚʽʜʩʦʪʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʢʦʥʦʤʽʯʥʦ 

ʜʦʮʽʣʴʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ï 80%, ʪʦʜʽ ʷʢ ʜʣʷ ʽʥʰʠʭ ʚʠʜʽʚ ʙʽʦʤʘʩʠ (ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ 

ʣʫʟʛʠ ʥʘʩʽʥʥʷ) ʮʝʡ ʚʽʜʩʦʪʦʢ ʥʘ ʧʦʨʷʜʦʢ ʥʠʞʯʠʡ (ɻʝʣʝʪʫʭʘ, 2014). ɺ ʩʚʽʪʽ ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʝʨʝʚʠʥʘ ʰʚʠʜʢʦʨʦʩʣʠʭ ʧʦʨʽʜ, ʘ ʩʘʤʝ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʜʽʚ 

Salix L. ʪʘ Populus L. ɰʭ ʚʠʨʦʱʫʶʪʴ ʫ ʢʦʨʦʪʢʦʨʦʪʘʮʽʡʥʠʭ ʧʣʘʥʪʘʮʽʷʭ  ʚʽʜ 2 ʜʦ 10 

ʨʦʢʽʚ ʟ ʧʨʠʨʦʩʪʦʤ ʙʽʦʤʘʩʠ 3ï30 ʤ
3
/ʛʘ ʥʘ ʨʽʢ (Kutsokon  et al. 2014; ʌʫʯʠʣʦ, 2007). 

ɺʝʣʠʯʠʥʘ ʪʝʧʣʦʪʠ ʟʛʦʨʷʥʥʷ ʜʝʨʝʚʠʥʠ ʪʦʧʦʣʽ ʪʘ ʚʝʨʙʠ ʩʪʘʥʦʚʠʪʴ 18-20 ʄɼʞ/ʢʛ 

(ʌʝʜʦʨʯʫʢ, 2014; ɿʘʙʘʨʥʠʡ, 2010), ʱʦ ʟʘ ʝʬʝʢʪʠʚʥʽʩʪʶ ʤʦʞʝ ʟʨʽʚʥʷʪʠʩʷ ʟ ʪʝʧʣʦʪʦʶ 

ʟʛʦʨʘʥʥʷ ʢʘʤôʷʥʦʛʦ ʚʫʛʽʣʣʷ ï 15-25 ʄɼʞ/ʢʛ (ɼʟʷʜʠʢʝʚʠʯ, 2010) ï ʻʜʠʥʦʛʦ 

ʚʠʢʦʧʥʦʛʦ ʨʝʩʫʨʩʫ, ʷʢʠʤ ʋʢʨʘʾʥʘ ʟʘʙʝʟʧʝʯʝʥʘ ʚ ʜʦʩʪʘʪʥʽʡ ʢʽʣʴʢʦʩʪʽ. 

ʉʧʽʣʴʥʦ ʽʟ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ ʋʢʨʘʾʥʩʴʢʦʛʦ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʛʦ ʽʥʩʪʠʪʫʪʫ 

ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʘʛʨʦʣʽʩʦʤʝʣʽʦʨʘʮʽʾ, ʚ ʍʘʨʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʟʘʢʣʘʜʝʥʦ 

ʜʦʩʣʽʜʥʫ ʝʥʝʨʛʝʪʠʯʥʫ ʧʣʘʥʪʘʮʽʶ ʪʦʧʦʣʽ ʪʘ ʚʝʨʙʠ ʚʽʪʯʠʟʥʷʥʦʾ ʩʝʣʝʢʮʽʾ ʜʣʷ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʨʽʟʥʠʭ ʢʣʦʥʽʚ ʟʘ ʨʽʟʥʠʭ ʩʭʝʤ ʧʦʩʘʜʢʠ ʨʦʩʣʠʥ ʧʨʠ 

3-ʨʽʯʥʦʤʫ ʨʦʪʘʮʽʡʥʦʤʫ ʮʠʢʣʽ (ʂʫʮʦʢʦʥʴ ʪʘ ʽʥ., 2014). ʇʦʧʝʨʝʜʥʽʡ ʘʥʘʣʽʟ 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʮʠʭ ʢʣʦʥʽʚ ʧʦʢʘʟʘʚ, ʱʦ ʪʝʧʣʦʪʘ ʟʛʦʨʷʥʥʷ ʜʝʨʝʚʠʥʠ 

ʩʧʽʚʧʘʜʘʻ ʟ ʣʽʪʝʨʘʪʫʨʥʠʤʠ ʜʘʥʠʤʠ. ʅʘʡʢʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʘʣʠ ʢʣʦʥʠ ʪʦʧʦʣʽ 

ʩʦʨʪʫ çʅʦʢʪʶʨʥè, çʈʦʛʘʥʩʴʢʘè ʪʘ çɻʫʣʽʚʝʨè. ʊʘʢʦʞ ʚʠʢʦʥʫʶʪʴʩʷ ʜʦʩʣʽʜʞʝʥʥʷ ʟ 

ʚʚʝʜʝʥʥʷ ʚ ʢʫʣʴʪʫʨʫ in vitro ʪʘ ʤʽʢʨʦʢʣʦʥʘʣʴʥʦʛʦ ʨʦʟʤʥʦʞʝʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʢʣʦʥʽʚ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʦʪʨʠʤʫʚʘʪʠ ʛʝʥʝʪʠʯʥʦ ʽʜʝʥʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ ʪʘ ʧʦʟʙʫʪʠʩʷ 

ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʟʙʫʜʥʠʢʽʚ ʭʚʦʨʦʙ (ʍʫʜʦʣʻʻʚʘ ʪʘ ʽʥ.., 2014). ʈʦʙʦʪʠ 

ʧʨʦʚʦʜʷʪʴʩʷ ʚ ɯʥʩʪʠʪʫʪʽ ʢʣʽʪʠʥʥʦʾ ʙʽʦʣʦʛʽʾ ʪʘ ʛʝʥʝʪʠʯʥʦʾ ʽʥʞʝʥʝʨʽʾ ʅɸʅʋ, ʟʘ 

ʧʽʜʪʨʠʤʢʠ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʙʦʪʘʥʽʯʥʦʛʦ ʩʘʜʫ ʽʤ. ʄ.ʄ. ɻʨʠʰʢʘ. 
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ʅʆɺʓɽ ʇʆɼʍʆɼʓ ʂ ʈɸɿʈɸɹʆʊʂɽ ʉʈɽɼʉʊɺ ʌʀʊʆʈɽʄɽɼʀɸʎʀʀ 

ʈɸɼʀʆʅʋʂʃʀɼɿɸɻʈʗɿʅɽʅʅʓʍ ʕʂʆʉʀʉʊɽʄ 

ɻʨʦʜʟʠʥʩʢʠʡ ɼ.ʄ., ʂʫʪʣʘʭʤʝʜʦʚ ʖ.ɸ., ʄʠʭʝʝʚ ɸ.ʅ. 

ʀʥʩʪʠʪʫʪ ʢʣʝʪʦʯʥʦʡ ʙʠʦʣʦʛʠʠ ʠ ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʥʞʝʥʝʨʠʠ ʅɸʅʋ, ʂʠʝʚ 
 

ɿʘ ʧʨʦʰʝʜʰʠʝ ʧʦʩʣʝ ʘʚʘʨʠʠ ʥʘ ʏɸʕʉ 29 ʣʝʪ ʚ ʦʙʣʘʩʪʠ 

ʨʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʘʟʨʘʙʦʪʘʥʦ ʠ ʘʧʨʦʙʠʨʦʚʘʥʦ ʮʝʣʳʡ ʢʦʤʧʣʝʢʩ 

ʩʨʝʜʩʪʚ ʠ ʤʝʪʦʜʦʚ ʬʠʪʦʨʝʤʝʜʠʘʮʠʠ ʨʘʟʥʦʛʦ ʪʠʧʘ ʧʨʠʨʦʜʥʳʭ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ 

ʵʢʦʩʠʩʪʝʤ. ɺ ʯʘʩʪʥʦʩʪʠ, ʥʘʤʠ ʠʩʧʳʪʘʥ ʚ ʫʩʣʦʚʠʷʭ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʦʧʳʪʘ ʠ 

ʧʨʠʤʝʥʝʥ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʥʘ ʧʦʣʠʛʦʥʝ çɹʫʨʷʢʦʚʢʘè (10-ʢʤ ʟʦʥʘ ʏɸʕʉ) 

ʦʧʪʠʤʘʣʴʥʳʡ ʩʝʚʦʦʙʦʨʦʪ ʨʘʩʪʝʥʠʡ, ʧʨʠʛʦʜʥʳʡ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ 

ʬʠʪʦʜʝʟʘʢʪʠʚʘʮʠʠ ʨʘʜʠʦʥʫʢʣʠʜʟʘʛʨʷʟʥʝʥʥʳʭ ʧʦʯʚ. ʇʷʪʠʣʝʪʥʠʡ ʦʧʳʪ ʧʦʣʝʚʳʭ 

ʠʩʧʳʪʘʥʠʡ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʚʳʩʦʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʜʝʟʘʢʪʠʚʘʮʠʠ (ʂʜ) ʧʦʯʚ 

ʦʪ ʨʘʜʠʦʥʫʢʣʠʜʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ï ʜʣʷ ʮʝʟʠʷ-137 ʂʜ ʜʦʩʪʠʛʘʣ ʟʥʘʯʝʥʠʡ 4,5ï5. 

ʇʘʨʘʣʣʝʣʴʥʦ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʬʘʢʪʦʨʳ ʫʧʨʘʚʣʝʥʠʷ ʧʦʪʦʢʘʤʠ ʦʩʥʦʚʥʳʭ 

ʜʦʟʦʦʙʨʘʟʫʶʱʠʭ ʨʘʜʠʦʥʫʢʣʠʜʦʚ (ʩʪʨʦʥʠʮʠʡ-90, ʮʝʟʠʡ-137) ʚ ʩʠʩʪʝʤʝ çʧʦʯʚʘ ï 

ʨʘʩʪʝʥʠʝè, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʢʘʢ ʤʠʥʠʤʠʟʘʮʠʠ ʧʦʩʪʫʧʣʝʥʠʷ 

ʨʘʜʠʦʥʫʢʣʠʜʦʚ ʚ ʩʝʣʴʭʦʟʧʨʦʜʫʢʮʠʶ, ʪʘʢ ʠ ʤʘʢʩʠʤʠʟʠʨʦʚʘʪʴ ʝʛʦ ʚ ʩʣʫʯʘʝ 

ʧʨʠʤʝʥʝʥʠʷ ʜʣʷ ʮʝʣʝʡ ʬʠʪʦʜʝʟʘʢʪʠʚʘʮʠʠ. 

ɼʣʷ ʣʫʛʦʚʳʭ ʵʢʦʩʠʩʪʝʤ, ʟʘʛʨʷʟʥʝʥʥʳʭ ʨʘʜʠʦʥʫʢʣʠʜʘʤʠ ʘʚʘʨʠʡʥʦʛʦ 

ʚʳʙʨʦʩʘ, ʨʘʟʨʘʙʦʪʘʥ ʠ ʧʨʠʤʝʥʝʥ ʤʝʪʦʜ ʩʥʷʪʠʷ ʜʝʨʥʠʥʳ (3-5 ʩʤ) ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʴʥʦʡ ʤʘʰʠʥʳ (Turf cutter), ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʙʳʣ 

ʜʦʩʪʠʛʥʫʪ ʂʜ ʚ 15-20 ʝʜʠʥʠʮ (ʧʦ ʫʨʦʚʥʷʤ ʟʘʛʨʷʟʥʝʥʠʷ ʢʦʨʤʦʚʦʡ ʪʨʘʚʳ ʠ 

ʤʦʣʦʢʘ ʢʦʨʦʚ, ʚʳʧʘʩʘʝʤʳʭ ʥʘ ʟʘʛʨʷʟʥʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ). ɼʣʷ 

ʩʣʘʙʦʟʘʜʝʨʥʝʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʧʦʯʚʳ ʨʘʟʨʘʙʦʪʘʥ ʤʝʪʦʜ ʩʦʟʜʘʥʠʷ 

ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʜʝʨʥʠʥʳ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʘ ʫʩʠʣʝʥʠʷ ʢʨʘʝʚʦʛʦ ʵʬʬʝʢʪʘ, ʟʘ 

ʩʯʝʪ ʢʦʪʦʨʦʛʦ ʧʦʚʳʰʘʝʪʩʷ ʙʠʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʬʠʪʦʨʝʤʝʜʠʘʮʠʠ, ʧʦʟʚʦʣʠʣʦ ʧʦʚʳʩʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ ʩʘʤʦʦʯʠʩʪʢʠ ʣʫʛʦʚʳʭ ʵʢʦʩʠʩʪʝʤ. 

ʇʨʝʩʥʦʚʦʜʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʦʯʠʱʘʣʠʩʴ ʦʪ ʨʘʜʠʦʥʫʢʣʠʜʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ 

ʧʫʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʦʚ ʬʠʪʦʨʝʤʝʜʠʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʦʜʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʦʙʣʘʜʘʶʱʝʡ ʚʳʩʦʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʥʘʢʦʧʣʝʥʠʷ (ʂʥ), ʜʦʩʪʠʛʘʶʱʠʭ ʟʥʘʯʝʥʠʡ ʚ 1000ï5000 ʝʜʠʥʠʮ. ɺ ʥʘʰʠʭ 

ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʥʘ ʧʦʣʠʛʦʥʘʭ ʚ 30-ʢʤ ʟʦʥʝ ʏɸʕʉ ʠʟʫʯʘʣʠ ʜʝʟʘʢʪʠʚʘʮʠʦʥʥʳʝ 

ʩʚʦʡʩʪʚʘ ʥʝ ʪʦʣʴʢʦ ʜʠʢʦʡ ʚʦʜʥʦʡ ʬʣʦʨʳ, ʥʦ ʠ ʥʘʟʝʤʥʳʭ ʨʘʩʪʝʥʠʡ (ʧʨʝʞʜʝ ʚʩʝʛʦ 

ʟʣʘʢʦʚʳʭ), ʚʳʨʘʱʠʚʘʝʤʳʭ ʥʘ ʩʧʝʮʠʘʣʴʥʦ ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʥʳʭ ʧʣʘʚʘʶʱʠʭ 

ʢʦʥʩʪʨʫʢʮʠʷʭ, ʟʘʧʦʣʥʝʥʥʳʭ ʧʠʪʘʪʝʣʴʥʳʤ ʩʫʙʩʪʨʘʪʦʤ. ʇʨʠ ʵʪʦʤ ʜʦʩʪʠʛʘʣʠʩʴ 

ʟʥʘʯʝʥʠʷ ʂʜ ʜʣʷ ʚʦʜʳ ʚ 20-50 ʝʜʠʥʠʮ. ʅʘʧʨʠʤʝʨ, ʚʳʨʘʱʠʚʘʥʠʝ ʪʠʤʦʬʝʝʚʢʠ ʠ 

ʪʦʥʢʦʥʦʛʘ (5 ʢʛ ʤʘʩʩʳ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ) ʥʘ ʪʘʢʠʭ ʢʦʥʩʪʨʫʢʮʠʷʭ ʧʦʟʚʦʣʠʣʦ ʚ 

ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʩʝʟʦʥʘ ʠʟʚʣʝʯʴ ʙʦʣʝʝ 90 % ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʚ ʚʦʜʝ 

(ʚʦʜʦʝʤ ʦʙʲʝʤʦʤ 20 ʤ
3
) ʮʝʟʠʷ-137. 

ʇʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʨʦʣʠ ʚʦʜʥʦʡ ʬʣʦʨʳ ʚ ʬʦʨʤʠʨʦʚʘʥʠʡ ʨʘʜʠʘʮʠʦʥʥʦʡ 

ʝʤʢʦʩʪʠ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ (ʦʟʝʨ, ʙʦʣʦʪ, ʨʝʢ ʠ ʢʘʩʢʘʜʦʚ ʚʦʜʦʝʤʦʚ ʥʘ ʧʨʠʤʝʨʝ 

ɼʥʝʧʨʦʚʩʢʦʛʦ ʢʘʩʢʘʜʘ). 
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ɹɯʆɼɽɻʈɸɼɸʎɯʗ ʇʆɺɽʈʍʅɽɺʆ-ɸʂʊʀɺʅʀʍ ʈɽʏʆɺʀʅ  

ɼʟʶʙʘ ʆ.ɺ., ɾʫʢʦʚʘ ɺ.ʉ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

DzubaOla@i.ua 
ʇʦʙʫʪʦʚʽ ʭʽʤʽʢʘʪʠ ʥʘʩʪʽʣʴʢʠ ʤʽʮʥʦ ʫʚʽʡʰʣʠ ʚ ʥʘʰʝ ʞʠʪʪʷ, ʱʦ ʾʭ 

ʰʢʽʜʣʠʚʠʡ ʚʧʣʠʚ ʽʛʥʦʨʫʻʪʴʩʷ ʩʫʩʧʽʣʴʩʪʚʦʤ. ʄʠʶʯʽ ʟʘʩʦʙʠ, ʙʝʟ ʷʢʠʭ ʥʝ ʤʦʞʝ 

ʦʙʽʡʪʠʩʴ ʩʫʯʘʩʥʘ ʣʶʜʠʥʘ, ʤʽʩʪʷʪʴ ʫ ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʧʦʚʝʨʭʥʝʚʦ-ʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ 

(ʇɸʈ) ʨʘʟʦʤ ʟ ʜʦʧʦʤʽʞʥʠʤʠ  ʢʦʤʧʦʥʝʥʪʘʤʠ. ɿ ʪʦʯʢʠ ʟʦʨʫ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ 

ʩʘʤʝ ʇɸʈ ʻ ʮʝʥʪʨʦʤ ʫʚʘʛʠ ʚ ʤʠʶʯʠʭ ʟʘʩʦʙʘʭ. ɺ ʦʩʥʦʚʥʦʤʫ ʚʦʥʠ ʧʦʪʨʘʧʣʷʶʪʴ ʚ 

ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʟ ʥʝʦʯʠʱʝʥʠʤʠ ʘʙʦ ʥʝʜʦʩʪʘʪʥʴʦ ʦʯʠʱʝʥʠʤʠ ʩʪʽʯʥʠʤʠ 

ʚʦʜʘʤʠ. ʇʽʜ ʚʧʣʠʚ ʇɸʈ ʧʦʪʨʘʧʣʷʻ ʚʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ ʽ ˇʨʫʥʪʠ. ʅʝʩʧʨʠʷʪʣʠʚʠʡ 

ʚʧʣʠʚ ʤʠʶʯʠʭ ʟʘʩʦʙʽʚ, ʥʘ ʦʩʥʦʚʽ ʇɸʈ, ʪʘʢʦʞ ʤʦʞʝ ʚʧʣʠʚʘʪʠ ʥʘ ʟʜʦʨʦʚôʷ 

ʣʶʜʠʥʠ: ʚʠʷʚʣʷʪʠ ʟʘʛʘʣʴʥʦʪʦʢʩʠʯʥʫ ʽ ʘʣʝʨʛʝʥʥʫ ʜʽʶ, ʧʦʩʠʣʶʚʘʪʠ ʪʦʢʩʠʯʥʫ, 

ʢʘʥʮʝʨʦʛʝʥʥʫ, ʩʝʥʩʠʙʽʣʽʟʫʶʯʫ, ʤʫʪʘʛʝʥʥʫ ʜʽʶ ʽʥʰʠʭ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʧʨʠ 

ʢʦʤʧʣʝʢʩʥʦʤʫ ʪʘ ʢʦʤʙʽʥʦʚʘʥʦʤʫ ʥʘʜʭʦʜʞʝʥʥʽ ʜʦ ʦʨʛʘʥʽʟʤʫ [1]. 

ɹʽʦʣʦʛʽʯʥʝ ʨʦʟʢʣʘʜʘʥʥʷ ʻ ʚʘʞʣʠʚʠʤ ʯʠʥʥʠʢʦʤ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʽ ʚʠʜʘʣʝʥʥʷ 

ʦʨʛʘʥʽʯʥʠʭ ʟʘʙʨʫʜʥʝʥʴ ʟ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʆʮʽʥʢʘ ʟʜʘʪʥʦʩʪʽ ʜʦ 

ʙʽʦʣʦʛʽʯʥʦʛʦ ʨʦʟʢʣʘʜʘʥʥʷ ʇɸʈ ʻ ʚʘʞʣʠʚʠʤ ʧʘʨʘʤʝʪʨʦʤ ʜʣʷ ʦʮʽʥʢʠ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʨʠʟʠʢʫ. ɺ ʧʨʦʮʝʩʽ ʙʽʦʜʝʛʨʘʜʘʮʽʾ ʨʦʟʨʽʟʥʷʶʪʴ: ʧʝʨʚʠʥʥʠʡ ʽ ʧʦʚʥʠʡ ʙʽʦʨʦʟʢʣʘʜ. 

ʇʝʨʚʠʥʥʠʡ ʙʽʦʨʦʟʢʣʘʜ ʦʟʥʘʯʘʻ ʩʪʨʫʢʪʫʨʥʽ ʟʤʽʥʠ (ʪʨʘʥʩʬʦʨʤʘʮʽʾ) ʜʝʪʝʨʛʝʥʪʽʚ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ, ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʚʪʨʘʪʠ ʡʦʛʦ ʧʦʚʝʨʭʥʝʚʦ-ʘʢʪʠʚʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ. ʇʦʚʥʠʡ ʙʽʦʨʦʟʢʣʘʜ ʜʦʩʷʛʘʻʪʴʩʷ, ʢʦʣʠ ʇɸʈ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ  

ʉʆ2, ʅ2ʆ ʽ ʤʽʥʝʨʘʣʴʥʽ ʩʦʣʽ, ʪʘ ʥʦʚʽ ʢʦʤʧʦʥʝʥʪʠ ʤʽʢʨʦʙʥʠʭ ʢʣʽʪʠʥ (ʙʽʦʤʘʩʘ). 

ɺʘʞʣʠʚʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ ʚʠʜʘʣʝʥʥʷ ʇɸʈ ʟ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʻ 

ʘʝʨʦʙʥʠʡ ʽ ʘʥʘʝʨʦʙʥʠʡ ʧʨʦʮʝʩʠ ʙʽʦʨʦʟʢʣʘʜʫ. ɸʩʦʮʽʘʮʽʾ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʷʢʽ 

ʟʜʽʡʩʥʶʶʪʴ ʙʽʦʜʝʛʨʘʜʘʮʽʶ ʚʢʣʶʯʘʶʪʴ: Pseudomonas, Bacillius, Achromobacter, 

Nocardia, Mycrobacterium, Xantomonas, Flavobacterium [1,2,3].  

ɺʨʘʭʦʚʫʶʯʠ ʩʫʯʘʩʥʠʡ ʪʝʤʧ ʞʠʪʪʷ ʽ ʧʦʪʨʝʙʠ ʩʧʦʞʠʚʘʯʽʚ ʟʥʝʰʢʦʜʞʝʥʥʷ 

ʇɸʈ ʻ ʘʢʪʫʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ. ɺʠʨʽʰʝʥʥʷ ʾʾ ʤʦʞʣʠʚʝ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʤʝʪʦʜʽʚ, ʾʭ ʨʦʟʚʠʪʢʫ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ. 
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ʄɯʂʈʆɹɯʆʃʆɻɯʏʅɽ ʆʊʈʀʄɸʅʅʗ ɽʃɽʂʊʈʀʏʅʆɰ ɽʅɽʈɻɯɰ 

ɼʽʜʝʥʢʦ ɻ.ʉ. 
ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʇɯè 

ʧʨ. ʇʝʨʝʤʦʛʠ 37, ʂʠʾʚ, 03056 

galin-galin@ukr.net 
ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʨʦʟʨʦʙʣʝʥʦ ʪʘʢʽ ʤʽʢʨʦʙʥʽ ʧʘʣʠʚʥʽ ʝʣʝʤʝʥʪʠ (ʄʇɽ), ʷʢʽ 

ʟʘʩʥʦʚʘʥʽ ʥʘ ʧʨʷʤʦʤʫ ʙʝʟʤʝʜʽʘʪʦʨʥʦʤ ʩʧʦʩʦʙʽ ʧʝʨʝʜʘʯʽ ʝʣʝʢʪʨʦʥʽʚ ʥʘ ʘʥʦʜ. 

ɹʘʢʪʝʨʽʾ, ʱʦ ʚʽʜʥʦʚʣʶʶʪʴ ʽʦʥʠ ʤʝʪʘʣʫ, ʥʘʧʨʠʢʣʘʜ, ʨʽʜ Shewanella, 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʮʠʪʦʭʨʦʤʦʚ ʫ ʟʦʚʥʽʰʥʽʡ ʤʝʤʙʨʘʥʽ. ʇʨʠ 

ʢʫʣʴʪʠʚʫʚʘʥʥʽ ʢʣʽʪʠʥ ʚ ʘʥʘʝʨʦʙʥʠʭ ʫʤʦʚʘʭ ʚʤʽʩʪ ʮʠʭ ʙʽʣʢʽʚ ʟʨʦʩʪʘʻ. ʇʽʜ ʯʘʩ ʩʪʚʦʨʝʥʥʷ 

ʘʥʘʝʨʦʙʥʠʭ ʫʤʦʚ ʚ ʘʥʦʜʥʽʡ ʢʘʤʝʨʽ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥ ̫ʣʘʢʪʘʪʫ ʷʢ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ ʽ 

ʚʫʛʣʝʮʶ, ʜʘʥ̔ ʙʘʢʪʝʨʽʾ ʟʘʙʝʟʧʝʯʫʶʪɹ ʙʝʟʤʝʜʽʘʪʦʨʥʫʶ ʛʝʥʝʨʘʮʽʶ ʩʪʨʫʤʫ ʽ ʧʦʪʝʥʮʽʘʣʫ 

[1]. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʙʘʢʪʝʨʽʾ, ʧʝʨʝʙʫʚʘʶʯʠ ʥʘ ʧʦʚʝʨʭʥʽ 

ʤʝʪʘʣʽʚ ʘʙʦ ʤʽʥʝʨʘʣʽʚ, ʟʜʘʪʥʽ ʧʝʨʝʜʘʚʘʪʠ ʝʣʝʢʪʨʠʯʥʠʡ ʟʘʨʷʜ ʯʝʨʝʟ ʩʚʦʾ ʢʣʽʪʠʥʥʽ 

ʤʝʤʙʨʘʥʠ. ʎʝ ʨʦʙʠʪʴ ʤʦʞʣʠʚʠʤ ʽʤʤʦʙʽʣʽʟʫʚʘʪʠ ʙʘʢʪʝʨʽʾ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʝʣʝʢʪʨʦʜ, 

ʨʦʙʣʷʯʠ ʚʯʝʥʠʭ ʥʘ ʢʨʦʢ ʙʣʠʞʯʝ ʜʦ ʩʪʚʦʨʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʄʇɽ. 

ɺʯʝʥʽ ʫʩʴʦʛʦ ʩʚʽʪʫ ʧʨʦʚʦʜʠʣʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦ ʨʦʟʰʠʬʨʦʚʮʽ ʤʝʭʘʥʽʟʤʫ 

ʧʝʨʝʜʘʯʽ ʝʣʝʢʪʨʠʯʥʦʛʦ ʩʪʨʫʤʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ. ɯʩʥʫʻ ʜʝʢʽʣʴʢʘ ʪʝʦʨʽʡ ʟ ʮʴʦʛʦ 

ʧʨʠʚʦʜʫ, ʘʣʝ ʟʥʘʯʥʦʛʦ ʫʩʧʽʭʫ ʜʦʩʷʛʣʠ ʥʘʫʢʦʚʮʽ ʽʟ ʋʥʽʚʝʨʩʠʪʝʪʫ ʉʭʽʜʥʦʾ ɸʥʛʣʽʾ [2]. ʋ 

ʭʦʜʽ ʝʢʩʧʝʨʠʤʝʥʪʫ ʥʠʤʠ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʩʠʥʪʝʪʠʯʥʫ ʚʝʨʩʽʶ ʙʘʢʪʝʨʽʾ Shewanella 

oneidensis. ʉʫʪʴ ʧʦʣʷʛʘʣʘ ʚ ʨʦʟʤʽʱʝʥʥʽ  ʙʽʣʢʽʚ ʫ ʣʽʧʽʜʥʦʤʫ ʰʘʨ̔ ʟ ʢʫʣʴʦʢ (ʩʣʫʞʠʚ 

ʢʣʽʪʠʥʥʦʶ ʤʝʤʙʨʘʥʦʶ) ʪʘ ʚ ʧʝʨʝʚʽʨʮʽ ʷʢʦʩʪʽ ʧʝʨʝʤʽʱʝʥʥʷ ʝʣʝʢʪʨʦʥʽʚ ʤʽʞ ʙʘʢʪʝʨʽʻʶ ʽ 

ʟʘʣʽʟʦʚʤʽʩʥʠʤ ʤʽʥʝʨʘʣʦʤ. ɽʢʩʧʝʨʠʤʝʥʪʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʙʽʣʢʠ ʤʦʞʫʪʴ ʪʦʨʢʘʪʠʩʷ 

ʧʦʚʝʨʭʥʽ ʤʽʥʝʨʘʣʽʚ ʽ ʚʠʨʦʙʣʷʪʠ ʝʣʝʢʪʨʠʯʥʠʡ ʩʪʨʫʤ, ʘ ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʙʘʢʪʝʨʽʾ 

Shewanella oneidensis ʟʜʘʪʥʽ ʧʨʦʚʦʜʠʪʠ ʝʣʝʢʪʨʦʥʠ ʯʝʨʝʟ ʚʣʘʩʥʽ ʢʣʽʪʠʥʥʽ ʦʙʦʣʦʥʢʠ, 

ʧʝʨʝʙʫʚʘʶʯʠ ʥʘ ʧʦʚʝʨʭʥʽ ʤʝʪʘʣʫ ʘʙʦ ʤʽʥʝʨʘʣʫ. 

ʈʦʟʫʤʽʥʥʷ ʜʘʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʜʘʻ ʣʶʜʷʤ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʛʦ ʩʪʨʫʤʫ ʟ ʜʦʤʘʰʥʽʭ ʘʙʦ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʚʽʜʭʦʜʽʚ. 

ʊʝʭʥʦʣʦʛʽʾ ʄʇɽ ʚʩʝ ʱʝ ʧʦʪʨʝʙʫʶʪʴ ʜʦʜʘʪʢʦʚʠʭ ʜʦʦʧʨʘʮʶʚʘʥʴ, ʱʦʙ 

ʢʦʥʢʫʨʫʚʘʪʠ ʟ ʽʥʰʠʤʠ ʚʽʜʥʦʚʣʶʚʘʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʝʥʝʨʛʽʾ. ʇʨʦʪʝ ʧʨʠ ʫʤʦʚʽ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʦʧʠʩʘʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʧʦʪʝʥʮʽʘʣ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʻ ʥʝʚʠʯʝʨʧʥʠʤ. 
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ʇʦʩʪʽʡʥʝ ʚʚʝʜʝʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʧʦʣʽʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʨʠʩʘʜʦʢ ʟ ʤʝʪʦʶ 

ʧʽʜʚʠʱʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʪʝʨʤʽʥʫ ʨʦʙʦʪʠ ʤʘʩʪʠʣʴʥʠʭ 

ʦʣʠʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʘʢʦʧʠʯʝʥʥʷ ʫ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʤʦʪʦʨʥʠʭ ʦʣʠʚʘʭ (ɺʄʆ) ʜʦ 25 % 

ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ (ʤʝʭʘʥʽʯʥʠʭ ʟʘʙʨʫʜʥʝʥʴ, ʧʨʠʩʘʜʦʢ, ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ, ʨʦʟʯʠʥʥʠʢʽʚ, 

ʢʠʩʣʦʪ, ʧʘʣʴʥʦʛʦ, ʧʨʦʜʫʢʪʽʚ ʜʝʩʪʨʫʢʮʽʾ, ʢʦʥʜʝʥʩʘʮʽʾ, ʧʦʣʽʤʝʨʠʟʘʮʽʾ ʪʘ ʦʢʠʩʥʝʥʥʷ ʥʘʬʪʝ-

ʥʦʚʠʭ ʡ ʘʨʦʤʘʪʠʯʥʠʭ ʩʧʦʣʫʢ), ʷʢʽ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ [1].  

ʅʘ ʩʴʦʛʦʜʥʽ ʥʝʚʽʜʦʤʽ ʜʘʥʽ ʧʨʦ ʫʪʠʣʽʟʘʮʽʶ ɺʄʆ. ɼʦʧʫʩʢʘʶʪʴ, ʱʦ ʫʪʠʣʽʟʘʮʽʾ 

ʧʽʜʜʘʶʪʴʩʷ ʙʽʣʴʰʝ 20 % ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʦʣʠʚ. ɹʽʣʴʰʽʩʪʴ  ʟ ʥʠʭ ʟʣʠʚʘʻʪʴʩʷ ʚ 

ʢʘʥʘʣʽʟʘʮʽʶ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʩʢʣʘʜʥʝʥʥʷ ʧʨʦʮʝʩʽʚ ʦʯʠʱʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ [2].  

ʋ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ ɺʄʆ ʣʠʰʝ ʯʘʩʪʢʦʚʦ ʨʦʟʢʣʘʜʘʶʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʬʽʟʠʢʦ-

ʭʽʤʽʯʥʠʭ ʪʘ ʙʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʘ ʦʩʥʦʚʥʘ ʾʭ ʯʘʩʪʠʥʘ ʤʦʞʝ ʟʘʣʠʰʘʪʠʩʷ ʜʞʝʨʝʣʦʤ 

ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʠ. ʊʦʤʫ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʚʩʝ ʙʽʣʴʰʝ ʫʚʘʛʠ ʧʨʠʜʽʣʷʻʪʴʩʷ ʧʦʰʫʢʫ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ-ʜʝʩʪʨʫʢʪʦʨʽʚ ʤʦʪʦʨʥʠʭ ʦʣʠʚ ʪʘ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʽ ʚ ʙʽʦʪʝʭʥʦʣʦʛʽʷʭ 

ʦʯʠʱʝʥʥʷ ʚʦʜʠ ʚʽʜ ʮʠʭ ʨʝʯʦʚʠʥ. ɺʽʜʦʤʦ, ʱʦ ʘʢʪʠʥʦʙʘʢʪʝʨʽʾ ʨʦʜʽʚ Rhodococcus, Gordonia 

ʽ Dietzia ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʨʦʣʽ ʪʘʢʠʭ ʜʝʩʪʨʫʢʪʦʨʽʚ.  

ɺ ɯʥʩʪʠʪʫʪʽ ʤʽʢʨʦʙʽʦʣʦʛʽʾ ʽ ʚʽʨʫʩʦʣʦʛʽʾ ʽʤ. ɼ.ʂ. ɿʘʙʦʣʦʪʥʦʛʦ ʅɸʅ ʋʢʨʘʾʥʠ 

ʜʦʩʣʽʜʞʫʚʘʣʠ ʜʝʩʪʨʫʢʪʠʚʥʠʡ ʧʦʪʝʥʮʽʘʣ ʘʢʪʠʥʦʙʘʢʪʝʨʽʡ ʱʦʜʦ ʨʽʟʥʠʭ ʤʘʨʦʢ ʩʚʽʞʠʭ ʽ 

ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʤʦʪʦʨʥʠʭ ʦʣʠʚ. ʆʙôʻʢʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ʰʪʘʤʠ Dietzia maris ʋʂʄ 

ɸʩ-205, Gordonia rubripertincta ʋʂʄ ɸʩ-179 ʪʘ Rhodococcus erythropolis ʋʂʄ ɸʩ-50, 

ʷʢʽ ʚʠʜʽʣʝʥʽ ʽʟ ʟʘʙʨʫʜʥʝʥʦʛʦ ʥʘʬʪʦʶ ʪʘ ʥʘʬʪʦʧʨʦʜʫʢʪʘʤʠ ˇʨʫʥʪʫ ʽ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ 

ʋʢʨʘʾʥʩʴʢʽʡ ʢʦʣʝʢʮʽʾ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʜʘʥʦʛʦ ʽʥʩʪʠʪʫʪʫ. 

ʇʦʢʘʟʘʥʦ [3], ʱʦ ʚʩʽ ʰʪʘʤʠ ʙʫʣʠ ʩʪʽʡʢʠʤʠ ʜʦ ɺʄʆ ʽ ʧʨʦʷʚʣʷʣʠ ʯʫʪʣʠʚʽʩʪʴ ʜʦ 

ʩʚʽʞʠʭ ʤʦʪʦʨʥʠʭ ʦʣʠʚ ʪʘ ʧʨʠʩʘʜʦʢ, ʷʢʽ ʤʽʩʪʷʪʴ ʜʠʪʽʦʬʦʩʬʘʪ ʮʠʥʢʫ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʨʽʚʝʥʴ ʜʝʩʪʨʫʢʮʽʾ ʤʦʪʦʨʥʠʭ ʦʣʠʚ ʧʨʠ ʧʦʯʘʪʢʦʚʽʡ ʢʦʥʮʝʥʪʨʘʮʽʾ 10 ʛ/ʜʤ
3
 ʩʪʘʥʦʚʠʚ 25,5-56,0 

% ʟʘ 5 ʜʽʙ. ɼʦʩʣʽʜʞʝʥʽ ʰʪʘʤʠ ʢʨʘʱʝ ʟʘʩʚʦʶʚʘʣʠ ʧʘʨʘʬʽʥʦ-ʥʘʬʪʝʥʦʚʫ (49,0-61 % 

ʜʝʩʪʨʫʢʮʽʾ), ʥʽʞ ʘʨʦʤʘʪʠʯʥʫ (18,1-22,5 %) ʪʘ ʩʤʦʣʠʩʪʦ-ʘʩʬʘʣʴʪʝʥʦʚʫ (12,1-18,8 %) ʬʨʘʢʮʽʾ 

ʤʦʪʦʨʥʠʭ ʦʣʠʚ. 

ɼʦʩʣʽʜʞʫʚʘʥʽ ʘʢʪʠʥʦʙʘʢʪʝʨʽʾ ʚʽʜʨʽʟʥʷʣʠʩʴ ʤʽʞ ʩʦʙʦʶ ʟʘ ʟʜʘʪʥʽʩʪʶ ʜʦ ʟʘʩʚʦʻʥʥʷ 

ʚʫʛʣʝʚʦʜʥʝʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʨʽʟʥʠʭ ʤʘʨʦʢ ʤʦʪʦʨʥʠʭ ʦʣʠʚ, ʧʨʦʪʝ, ʨʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʘʣʠ, 

ʱʦ ʚʦʥʠ ʧʝʨʩʧʝʢʪʠʚʥʽ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʙʽʦʪʝʭʥʦʣʦʛʽʷʭ ʦʯʠʱʝʥʥʷ ʚʦʜʠ ʚʽʜ 

ʟʘʙʨʫʜʥʝʥʴ ʤʦʪʦʨʥʠʤʠ ʦʣʠʚʘʤʠ. 
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ʅʠʥʽ ʫ ʩʚʽʪʽ ʽʩʥʫʻ ʧʨʦʙʣʝʤʘ ʫʪʠʣʽʟʘʮʽʾ ʚʽʜʧʨʘʮʴʦʚʘʥʦʾ ʦʣʽʾ, ʦʩʢʽʣʴʢʠ ʣʠʰʝ 

ʚ ɭʚʨʦʧʽ ʾʾ ʱʦʜʝʥʥʦ ʫʪʚʦʨʶʻʪʴʩʷ 1,85 ï 2,65 ʤʣʥ ʣ. ʂʨʽʤ ʪʦʛʦ ʜʘʥʠʡ ʚʽʜʭʽʜ ʻ 

ʥʘʜʟʚʠʯʘʡʥʦ ʢʘʥʮʝʨʦʛʝʥʥʠʤ (ʤʽʩʪʠʪʴ ʘʢʨʦʣʝʾʥ ï ʪʦʢʩʠʯʥʠʡ ʘʣʴʜʝʛʽʜ, ʘʢʨʠʣʘʤʽʜ, 

ʷʢʠʡ ʟʜʘʪʥʠʡ ʨʫʡʥʫʚʘʪʠ ɼʅʂ, ʛʝʪʝʨʦʮʠʢʣʽʯʥʽ ʘʤʽʥʠ, ʱʦ ʩʧʨʠʯʠʥʷʶʪʴ ʩʝʨʮʝʚʽ 

ʟʘʭʚʦʨʶʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʧʦʣʽʤʝʨʠ ʞʠʨʥʠʭ ʢʠʩʣʦʪ, ʚʽʣʴʥʽ ʨʘʜʠʢʘʣʠ) [1]. 

ɿʘʟʥʘʯʠʤʦ, ʱʦ ʚ ʋʢʨʘʾʥʽ ʚʠʢʠʜʠ ʚʽʜʧʨʘʮʴʦʚʘʥʦʾ (ʧʝʨʝʩʤʘʞʝʥʦʾ) ʦʣʽʾ ʚ 

ʩʝʨʝʜʦʚʠʱʝ ʥʝ ʨʝʛʣʘʤʝʥʪʫʶʪʴʩʷ, ʪʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʾ ʷʢ ʩʫʙʩʪʨʘʪʫ ʜʣʷ ʩʠʥʪʝʟʫ 

ʤʽʢʨʦʙʥʠʭ ʝʢʟʦʧʦʣʽʩʘʭʘʨʠʜʽʚ (ɽʇʉ) ʜʘʩʪʴ ʟʤʦʛʫ ʦʜʥʦʯʘʩʥʦ ʚʠʨʽʰʠʪʠ ʧʨʦʙʣʝʤʫ 

ʫʪʠʣʽʟʘʮʽʾ ʚʽʜʭʦʜʫ ʽ ʦʜʝʨʞʘʪʠ ʧʨʘʢʪʠʯʥʦ ʮʽʥʥʠʡ ʧʨʦʜʫʢʪ. 

ʄʝʪʘ ʜʘʥʦʾ ʨʦʙʦʪʠ - ʜʦʩʣʽʜʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʟʘʤʽʥʠ ʨʘʬʽʥʦʚʘʥʦʾ 

ʩʦʥʷʰʥʠʢʦʚʦʾ ʦʣʽʾ ʥʘ ʚʽʜʧʨʘʮʴʦʚʘʥʫ ʜʣʷ ʩʠʥʪʝʟʫ ʤʽʢʨʦʙʥʦʛʦ ʧʦʣʽʩʘʭʘʨʠʜʫ 

ʝʪʘʧʦʣʘʥʫ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ ʢʫʣʴʪʠʚʫʚʘʥʥʽ ʰʪʘʤʫ Acinetobacter sp. ɯʄɺ ɺ-7005 

ʥʘ ʩʝʨʝʜʦʚʠʱʽ, ʱʦ ʤʽʩʪʠʪʴ 5% ʥʝʨʘʬʽʥʦʚʘʥʦʾ ʪʘ ʚʽʜʧʨʘʮʴʦʚʘʥʦʾ ʧʽʩʣʷ ʩʤʘʞʝʥʥʷ 

ʤ'ʷʩʘ ʦʣʽʾ, ʢʽʣʴʢʽʩʪʴ ʩʠʥʪʝʟʦʚʘʥʦʛʦ ɽʇʉ ʙʫʣʘ ʚʠʱʦʶ ʥʽʞ ʥʘ ʨʘʬʽʥʦʚʘʥʽʡ ʦʣʽʾ 

(14,4-15,5 ʽ 13,1 ʛ/ʣ ʚʽʜʧʦʚʽʜʥʦ). 

ʋ ʪʦʡ ʞʝ ʯʘʩ ʧʦʢʘʟʥʠʢʠ ʩʠʥʪʝʟʫ ʝʪʘʧʦʣʘʥʫ ʥʘ ʚʽʜʧʨʘʮʴʦʚʘʥʽʡ ʧʽʩʣʷ 

ʩʤʘʞʝʥʥʷ ʢʘʨʪʦʧʣʽ ʦʣʽʾ, ʙʫʣʠ ʥʘʡʥʠʞʯʠʤʠ: ʢʦʥʮʝʥʪʨʘʮʽʷ ɽʇʉ ʽ ɽʇʉ-

ʩʠʥʪʝʟʫʚʘʣʴʥʘ ʟʜʘʪʥʽʩʪʴ ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʠ 4,2 ʛ/ʣ ʽ 2,8-3,3 ʛ ɽʇʉ/ʛ ʙʽʦʤʘʩʠ 

ʚʽʜʧʦʚʽʜʥʦ. ɿ ʣʽʪʝʨʘʪʫʨʠ ʚʽʜʦʤʦ, ʱʦ ʧʨʠ ʩʤʘʞʝʥʥʽ ʢʘʨʪʦʧʣʽ ʫʪʚʦʨʶʻʪʴʩʷ ʚʝʣʠʢʘ 

ʢʽʣʴʢʽʩʪʴ ʘʣʴʜʝʛʽʜʽʚ (ʘʢʨʦʣʝʾʥ), ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʽʥʛʽʙʽʪʦʨʘʤʠ ʨʦʩʪʫ ʽ ʩʠʥʪʝʟʫ 

ɽʇʉ [1]. 

ʋ ʜʘʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ ʦʣʽʾ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʾ ʜʣʷ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ, ʧʦʩʽʚʥʠʡ ʤʘʪʝʨʽʘʣ ʚʠʨʦʱʫʚʘʣʠ ʥʘ ʨʘʬʽʥʦʚʘʥʽʡ ʦʣʽʾ. ʎʝ ʙʫʣʦ 

ʟʫʤʦʚʣʝʥʦ ʪʠʤ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʦʢʫʣʷʪʫ, ʚʠʨʦʱʝʥʦʛʦ ʥʘ ʚʽʜʧʦʚʽʜʥʽʡ 

(ʥʝʨʘʬʽʥʦʚʘʥʽʡ ʘʙʦ ʚʽʜʧʨʘʮʴʦʚʘʥʽʡ) ʦʣʽʾ ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʟʥʠʞʝʥʥʷʤ ʩʠʥʪʝʟʫ 

ʝʪʘʧʦʣʘʥʫ. ɺʠʥʷʪʢʦʤ ʚʠʷʚʠʣʘʩʷ ʚʽʜʧʨʘʮʴʦʚʘʥʘ ʧʽʩʣʷ ʩʤʘʞʝʥʥʷ ʢʘʨʪʦʧʣʽ ʦʣʽʷ, ʫ 

ʨʘʟʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʷʢʦʾ ʷʢ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʽʥʦʢʫʣʷʪʫ, ʪʘʢ ʽ ʙʽʦʩʠʥʪʝʟʫ ɽʇʉ, 

ʩʧʦʩʪʝʨʽʛʘʣʠ ʟʙʽʣʴʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʦʣʽʩʘʭʘʨʠʜʫ ʫ ʜʚʘ ʨʘʟʠ (ʜʦ 8,1 ʛ/ʣ) 

ʧʦʨʽʚʥʷʥʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʦʢʫʣʷʪʫ, ʚʠʨʦʱʝʥʦʛʦ ʥʘ ʨʘʬʽʥʦʚʘʥʽʡ ʦʣʽʾ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʾ ʨʦʙʦʪʠ ʧʦʢʘʟʘʥʦ ʤʦʞʣʠʚʽʩʪʴ ʟʘʤʽʥʠ ʨʘʬʽʥʦʚʘʥʦʾ 

ʩʦʥʷʰʥʠʢʦʚʦʾ ʦʣʽʾ ʚ ʩʝʨʝʜʦʚʠʱʽ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʝʢʟʦʧʦʣʽʩʘʭʘʨʠʜʫ ʝʪʘʧʦʣʘʥʫ ʥʘ 

ʥʝʨʘʬʽʥʦʚʘʥʫ, ʘ ʪʘʢʦʞ ʚʽʜʧʨʘʮʴʦʚʘʥʫ ʧʽʩʣʷ ʩʤʘʞʝʥʥʷ ʤ'ʷʩʘ ʪʘ ʢʘʨʪʦʧʣʽ ʦʣʽʶ. 

ɺʩʪʘʥʦʚʣʝʥʦ ʟʘʣʝʞʥʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ ʩʠʥʪʝʟʫ ʝʪʘʧʦʣʘʥʫ ʚʽʜ ʩʧʦʩʦʙʫ ʧʽʜʛʦʪʦʚʢʠ 

ʽʥʦʢʫʣʷʪʫ (ʟʦʢʨʝʤʘ, ʪʠʧʫ ʦʣʽʾ ʫ ʩʝʨʝʜʦʚʠʱʽ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʧʦʩʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ).  

1. Rafulla D.P., Veera G.G. Biodiesel production from waste cooking oil using 

sulfuric acid and microwave irradiation processes // Environ Res J. ï 2012. ï 7 p. ï 
doi:10.4236/jep.2012.31013 
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ɺ ʧʨʦʮʝʩʽ ʤʝʪʘʥʦʚʦʛʦ ʟʙʨʦʜʞʫʚʘʥʥʷ ʫʪʚʦʨʶʻʪʴʩʷ ʙʽʦʛʘʟ, ʷʢʠʡ ʥʝʦʙʭʽʜʥʦ 

ʦʯʠʩʪʠʪʠ ʚʽʜ ʜʦʤʽʰʦʢ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ ʪʘ ʩʽʨʢʦʚʦʜʥʶ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ. ʆʜʥʠʤ ʟ ʤʝʪʦʜʽʚ ʦʯʠʱʝʥʥʷ ʻ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʧʨʦʮʝʩʽ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʤʽʢʨʦʚʦʜʦʨʦʩʪʝʡ, ʷʢ ʜʞʝʨʝʣʘ ʢʘʨʙʦʥʫ. 

ɼʣʷ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʫ ʢʫʣʴʪʠʚʫʚʘʥʥʷ 

ʤʽʢʨʦʚʦʜʦʨʦʩʪʝʡ ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ, ʷʢʘ 

ʜʦʟʚʦʣʷʻ ʚʨʘʭʫʚʘʪʠ ʟʤʽʥʠ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ ʽ ʩʽʨʢʦʚʦʜʥʶ, 

ʰʚʠʜʢʦʩʪʽ ʧʦʜʘʯʽ ʙʽʦʛʘʟʫ ʪʘ ʚʧʣʠʚʫ ʜʽʘʧʘʟʦʥʫ ʟʤʽʥʠ ʨʅ ʚ ʢʫʣʴʪʫʨʘʣʴʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ.  

ɸʥʘʣʽʟ ʜʞʝʨʝʣ ʣʽʪʝʨʘʪʫʨʠ ʧʦʢʘʟʘʚ ʥʘʷʚʥʽʩʪʴ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ 

ʧʨʦʮʝʩʽʚ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʙʽʦʤʘʩʠ ʤʽʢʨʦʚʦʜʦʨʦʩʪʝʡ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʉʆ2 ʷʢ 

ʜʞʝʨʝʣʘ ʢʘʨʙʦʥʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʙʤʝʞʝʥʴ, ʧʦʚôʷʟʘʥʠʭ ʟ ʨʅ ʩʝʨʝʜʦʚʠʱʘ, 

ʦʩʢʽʣʴʢʠ ʟʤʽʥʘ ʨʅ ʚʧʣʠʚʘʻ ʥʘ ʧʨʠʨʽʩʪ ʙʽʦʤʘʩʠ. ʅʘʜʣʠʰʢʦʚʘ ʢʽʣʴʢʽʩʪʴ ʉʆ2 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʘʢʠʩʥʝʥʥʷ ʩʝʨʝʜʦʚʠʱʘ ʽ ʟʘʛʠʙʝʣʽ ʤʽʢʨʦʚʦʜʦʨʦʩʪʝʡ. ʋ ʟʚôʷʟʢʫ ʟ 

ʮʠʤ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʤʽʢʨʦʚʦʜʦʨʦʩʪʝʡ ʥʝʦʙʭʽʜʥʦ 

ʚʨʘʭʦʚʫʚʘʪʠ ʨʝʞʠʤ ʧʦʜʘʯʽ ʉʆ2 [1].  

ɺ ʨʦʙʦʪʽ ʟʘ ʦʩʥʦʚʫ ʧʨʠʡʥʷʪʦ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʥʘ ʦʩʥʦʚʽ ʤʦʜʝʣʽ ʄʦʥʦ   

),)((
2

22

m

pHVSHCO
M

M
M

dt

dM
                              (1) 

ʜʝ: 
2CO ï ʧʠʪʦʤʘ ʰʚʠʜʢʽʩʪʴ ʨʦʩʪʫ ʧʦʧʫʣʷʮʽʾ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʥʘʜʭʦʜʞʝʥʥʷ 

ʙʽʦʛʘʟʫ;  )(
2

MfSH ï ʧʠʪʦʤʘ ʰʚʠʜʢʽʩʪʴ ʨʦʩʪʫ ʧʦʧʫʣʷʮʽʾ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʽʜʨʦʛʝʥ ʩʫʣʴʬʫʨʫ;
 

)(MfV  ï ʧʠʪʦʤʘ ʰʚʠʜʢʽʩʪʴ ʨʦʩʪʫ ʧʦʧʫʣʷʮʽʾ 

ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʧʦʜʘʯʽ ʙʽʦʛʘʟʫ; )(MfpH  ï ʧʠʪʦʤʘ ʰʚʠʜʢʽʩʪʴ ʨʦʩʪʫ 

ʧʦʧʫʣʷʮʽʾ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʜʽʘʧʘʟʦʥʫ ʟʤʽʥʠ ʨʅ ʚ ʢʫʣʴʪʫʨʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ; 

ʄï ʙʽʦʤʘʩʘ, ʱʦ ʥʘʢʦʧʠʯʝʥʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ  ʤʦʜʝʣʴʦʚʘʥʠʭ ʬʘʢʪʦʨʽʚ ʚʧʣʠʚʫ.  

ɼʘʥʘ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʨʝʞʠʤ ʧʦʜʘʯʽ ʙʽʦʛʘʟʫ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʦʥʮʝʥʪʨʘʮʽʾ ʤʽʢʨʦʚʦʜʦʨʦʩʪʝʡ, ʚʤʽʩʪʫ ʚ ʙʽʦʛʘʟʽ ʩʧʦʣʫʢ ʩʫʣʴʬʫʨʫ 

ʪʘ ʢʘʨʙʦʥʫ, ʱʦ ʜʦʟʚʦʣʷʻ  ʪʝʦʨʝʪʠʯʥʦ ʨʦʟʨʘʭʫʚʘʪʠ ʨʘʮʽʦʥʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʤʽʢʨʦʚʦʜʦʨʦʩʪʝʡ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʛʘʟʫ.  

 
1. Concas A. Novel simulation model of the solar collector of BIOCOIL 

photobioreactors for CO2 sequestration with microalgae / A. Concas, M. Pisu, G. Cao // Chem. 

Eng. J. ï 2010. ï V. 157. ï ˉ 2 ï 3. ï P. 297 ï 303. 
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ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʥʠʥʽʰʥʴʦʾ ʢʨʠʟʠ ʚ ʝʥʝʨʛʝʪʠʯʥʽʡ ʩʬʝʨʽ ʪʘ ʧʦʩʪʽʡʥʦʤʫ 

ʧʽʜʚʠʱʝʥʽ ʮʽʥʠ ʥʘ ʝʥʝʨʛʦʥʦʩʽʾ, ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʰʫʢʫ ʙʽʣʴʰ ʝʢʦʥʦʤʽʯʥʦ 

ʚʠʛʽʜʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ. ɼʦ ʪʘʢʠʭ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ ʤʦʞʥʘ 

ʚʽʜʥʝʩʪʠ ʙʽʦʛʘʟ ʟ ʚʽʜʭʦʜʽʚ ʧʪʘʭʽʚʥʠʮʪʚʘ ʪʘ ʙʽʦʜʠʟʝʣʴʥʝ ʧʘʣʠʚʦ, ʷʢʝ ʦʩʪʘʥʥʽʤ 

ʯʘʩʦʤ ʚʩʝ ʙʽʣʴʰʝ ʧʦʯʠʥʘʶʪʴ ʦʜʝʨʞʫʚʘʪʠ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʢʨʦʚʦʜʦʨʦʩʪʝʡ.  

ʎʽ ʪʝʭʥʦʣʦʛʽʾ ʤʘʶʪʴ ʷʢ ʩʚʦʾ ʧʝʨʝʚʘʛʠ, ʥʘʧʨʠʢʣʘʜ, ʝʢʦʣʦʛʽʯʥʽʩʪʴ, 

ʚʽʜʥʦʚʣʶʚʘʥʽʩʪʴ, ʝʢʦʥʦʤʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ (ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʭʦʜʽʚ 

ʽʥʰʠʭ ʛʘʣʫʟʝʡ), ʪʘʢ ʽ ʥʝʜʦʣʽʢʠ, ʪʘʢʽ ʷʢ: ʚʠʩʦʢʘ ʚʘʨʪʽʩʪʴ ʦʯʠʱʝʥʥʷ ʙʽʦʛʘʟʫ ʚʽʜ 

ʉʆ2  ʪʘ ʩʧʦʣʫʢ ʩʫʣʴʬʫʨʫ ʘʙʦ ʟʘʪʨʘʪʠ ʝʥʝʨʛʽʾ ʥʘ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʢʫʣʴʪʫʨʘʣʴʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. 

ɿ ʫʨʘʭʫʚʘʥʥʷ ʚʠʱʝ ʥʘʚʝʜʝʥʦʛʦ ʜʦʮʽʣʴʥʠʤ ʻ ʦʙôʻʜʥʘʥʥʷ ʧʨʦʮʝʩʽʚ 

ʚʠʨʦʱʫʚʘʥʥʷ ʤʽʢʨʦʚʦʜʦʨʦʩʪʝʡ ʪʘ ʦʯʠʱʝʥʥʷ ʙʽʦʛʘʟʫ ʚʽʜ ʩʪʦʨʦʥʥʽʭ ʧʨʦʜʫʢʪʽʚ ʟ 

ʤʝʪʦʶ ʫʩʫʥʝʥʥʷ ʮʠʭ ʥʝʜʦʣʽʢʽʚ. ʗʢ ʚʽʜʦʤʦ, ʦʩʥʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʢʘʨʙʦʥʫ ʜʣʷ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʤʽʢʨʦʚʦʜʦʨʦʩʪʝʡ ʻ ʚʫʛʣʝʢʠʩʣʠʡ ʛʘʟ, ʷʢʠʡ ʚ ʥʘʜʣʠʰʢʫ ʧʨʠʩʫʪʥʽʡ 

ʫ ʥʝʦʯʠʱʝʥʦʤʫ ʙʽʦʛʘʟʽ, ʜʦ ʪʦʛʦ ʞ ʮʝʡ ʚʫʛʣʝʢʠʩʣʠʡ ʛʘʟ ʤʘʻ ʥʘʜʣʠʰʢʦʚʫ ʪʝʧʣʦʚʫ 

ʝʥʝʨʛʽʶ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʡʦʛʦ ʜʣʷ ʧʽʜʽʛʨʽʚʫ ʢʫʣʴʪʫʨʘʣʴʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʤʽʢʨʦʚʦʜʦʨʦʩʪʝʡ [1]. 

ʅʘʤʠ ʧʨʦʧʦʥʫʻʪʴʩʷ ʢʦʤʧʣʝʢʩʥʘ ʪʝʭʥʦʣʦʛʽʷ, ʜʝ ʧʨʦʮʝʩ ʢʫʣʴʪʠʚʫʚʘʥʥʷ 

ʤʽʢʨʦʚʦʜʦʨʦʩʪʝʡ Chlorella vulgaris ʨʝʘʣʽʟʦʚʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʘʨʙʦʪʫʚʘʥʥʷ 

ʢʫʣʴʪʫʨʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʝʦʯʠʱʝʥʠʤ ʙʽʦʛʘʟʦʤ, ʦʜʝʨʞʘʥʠʤ ʟ ʧʦʩʣʽʜʫ 

ʩʚʽʡʩʴʢʠʭ ʧʪʘʭʽʚ. ɹʽʦʛʘʟ ʙʘʛʘʪʠʡ ʥʝ ʪʽʣʴʢʠ ʥʘ CO2, ʘ ʡ ʤʽʩʪʠʪʴ ʛʽʜʨʦʛʝʥ ʩʫʣʴʬʫʨ, 

ʷʢʠʡ ʪʝʞ  ʻ ʧʦʞʠʚʥʦʶ ʨʝʯʦʚʠʥʦʶ ʜʣʷ ʤʽʢʨʦʚʦʜʦʨʦʩʪʝʡ. ʇʽʜʚʠʱʝʥʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʙʽʦʛʘʟʫ ʥʘ ʚʠʭʦʜʽ ʤʦʞʝ ʩʣʫʛʫʚʘʪʠ ʜʣʷ ʧʽʜʽʛʨʽʚʫ ʢʫʣʴʪʫʨʘʣʴʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. ɺʽʜʭʦʜʠ ʚʽʜ ʚʠʨʦʙʥʠʮʪʚʘ ʙʽʦʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ ʟ ʤʽʢʨʦʚʦʜʦʨʦʩʪʝʡ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ, ʷʢ ʜʦʜʘʪʢʦʚʠʡ ʩʫʙʩʪʨʘʪ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʙʽʦʛʘʟʫ.  

ʆʪʞʝ, ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʪʝʭʥʦʣʦʛʽʷ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʝʥʝʨʛʝʪʠʯʥʽ ʟʘʪʨʘʪʠ 

ʥʘ ʦʯʠʱʝʥʥʷ ʙʽʦʛʘʟʫ, ʥʘ ʩʪʚʦʨʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ ʢʫʣʴʪʫʨʘʣʴʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʟʤʝʥʰʠʪʠ ʮʽʥʫ ʥʘ ʝʥʝʨʛʦʥʦʩʽʾ ʰʣʷʭʦʤ ʟʘʤʽʥʠ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ ʟ 

ʙʘʣʦʥʽʚ, ʧʽʜʚʠʱʠʪʠ ʚʤʽʩʪ ʚ ʢʣʽʪʠʥʘʭ ʤʽʢʨʦʚʦʜʦʨʦʩʪʝʡ ʣʽʧʽʜʥʦʾ ʬʨʘʢʮʽʾ ï 

ʜʞʝʨʝʣʘ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʙʽʦʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʽʜʨʦʛʝʥ 

ʩʫʣʴʬʫʨʫ. 
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ʅʘ ʩʴʦʛʦʜʥʽ, ʚʩʝ ʙʽʣʴʰʝ ʢʨʘʾʥ ʥʘ ʩʚʽʪʦʚʦʤʫ ʝʥʝʨʛʝʪʠʯʥʦʤʫ ʨʠʥʢʫ 

ʚʧʨʦʚʘʜʞʫʶʪʴ ʚʠʨʦʙʥʠʮʪʚʦ ʝʥʝʨʛʽʾ ʟ ʙʽʦʤʘʩʠ.  ʈʽʧʘʢ,  ʷʢ ʦʜʥʘ ʟ ʙʽʦʝʥʝʨʛʝʪʠʯʥʠʭ 

ʢʫʣʴʪʫʨ, ʤʘʶʯʠ ʪʝʭʥʽʯʥʝ, ʧʨʦʜʦʚʦʣʴʯʝ ʪʘ ʢʦʨʤʦʚʝ ʟʥʘʯʝʥʥʷ, ʚʚʘʞʘʻʪʴʩʷ 

ʩʪʨʘʪʝʛʽʯʥʦʶ ʪʘ ʟʘʡʤʘʻ ʚʘʞʣʠʚʝ ʤʽʩʮʝ ʫ ʧʨʦʜʦʚʦʣʴʯʦʤʫ ʪʘ ʝʥʝʨʛʝʪʠʯʥʦʤʫ 

ʙʘʣʘʥʩʘʭ ʧʨʦʚʽʜʥʠʭ ʢʨʘʾʥʘʭ [1]. ʇʨʠʟʥʘʯʝʥʝ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʦʣʽʾ ʥʘʩʽʥʥʷ 

ʨʽʧʘʢʫ ʨʽʟʥʠʭ ʩʦʨʪʽʚ, ʧʦʚʠʥʥʝ ʤʘʪʠ ʚʦʣʦʛʽʩʪʴ 8 %, ʟʘʩʤʽʯʝʥʽʩʪʴ ʥʝ ʙʽʣʴʰʝ 1 %, 

ʚʤʽʩʪ ʝʨʫʢʦʚʦʾ ʢʠʩʣʦʪʠ ï ʤʝʥʰʝ 2 % ʪʘ ʢʠʩʣʦʪʥʝ ʯʠʩʣʦ ï ʥʝ ʙʽʣʴʰʝ 3 ʤʛʂʆʅ/ʛ 

(ɼʉʊʋ 4966:2008). ʇʦʨʫʰʝʥʥʷ ʮʠʭ ʚʠʤʦʛ ʧʦʛʽʨʰʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʞʠʤʘʥʥʷ ʪʘ 

ʝʪʝʨʠʬʽʢʘʮʽʾ, ʘ ʪʘʢʦʞ ʤʦʞʝ ʩʪʘʪʠ ʧʨʠʯʠʥʦʶ ʟʥʠʞʝʥʥʷ ʷʢʦʩʪʽ ʦʣʽʾ. ʅʘ ʮʝ 

ʚʧʣʠʚʘʶʪʴ ʩʪʫʧʽʥʴ ʩʪʠʛʣʦʩʪʽ ʥʘʩʽʥʥʷ ʪʘ ʫʤʦʚʠ ʡʦʛʦ ʟʙʝʨʽʛʘʥʥʷ. ɯʟ 3 ʪʦʥʥ 

ʥʘʩʽʥʥʷ ʨʽʧʘʢʫ ʚʦʣʦʛʽʩʪʶ 7-8 % ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ 1 ʪʦʥʥʫ ʙʽʦʜʠʟʝʣʷ, 1,9 ʪʦʥʥʠ 

ʰʨʦʪʫ (ʽʟ ʚʤʽʩʪʦʤ ʦʣʽʾ 8-12 %) [2]. 

ʄʝʪʦʶ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʠʚʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʨʝʞʠʤʽʚ ʽ ʫʤʦʚ 

ʟʙʝʨʽʛʘʥʥʷ ʥʘʩʽʥʥʷ ʨʽʧʘʢʫ ʪʘ ʧʦʩʪʘʚʣʝʥʦ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʠʪʠ ʟʙʝʨʝʞʝʥʽʩʪʴ 

ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟʛʽʜʥʦ ʩʪʘʥʜʘʨʪʫ ʟʘ ʜʘʥʠʭ ʧʨʦʮʝʩʽʚ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʟʘʛʘʣʴʥʽ ʪʘ ʩʧʝʮʽʘʣʴʥʽ ʤʝʪʦʜʠ ʽ 

ʤʝʪʦʜʠʢʠ, ʜʝʨʞʘʚʥʽ ʩʪʘʥʜʘʨʪʠ, ʦʜʥʠʤʠ ʟ ʷʢʠʭ ʻ ɼʉʊʋ 4966:2008 ʪʘ ɼʉʊʋ ISO 

659:2007. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʷ ʫ ʚʠʨʦʙʥʠʯʠʭ ʫʤʦʚʘʭ ʥʘ ʟʝʨʥʦʩʫʰʘʨʮʽ 

ɼʉʇ-32ʦʪ (ɺɸʊ çɾʠʪʦʤʠʨʩʴʢʠʡ ʢʦʤʙʽʥʘʪ ʭʣʽʙʦʧʨʦʜʫʢʪʽʚè) ʫ 2008 ï 2013 ʨʨ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʝ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʱʦʜʦ 4 ʩʦʨʪʽʚ ʙʝʟʝʨʫʢʦʚʦʛʦ ʪʘ 

ʥʠʟʴʢʦʛʣʶʢʦʟʠʥʦʣʘʪʥʦʛʦ ʥʘʩʽʥʥʷ ʨʽʧʘʢʫ (ʷʨʠʡ: ʄʘʛʥʘʪ, ɼʦʙʨʦʙʫʪ; ʦʟʠʤʠʡ: 

ɸʣʽʦʪ, ʏʝʤʧʽʦʥ ʋʢʨʘʾʥʠ), ʚʠʷʚʣʝʥʦ ʟʘʣʝʞʥʽʩʪʴ ʧʦʯʘʪʢʦʚʦʾ ʚʦʣʦʛʦʩʪʽ ʪʘ 

ʪʝʤʧʝʨʘʪʫʨʠ ʩʫʰʽʥʥʷ ʱʦʜʦ ʚʤʽʩʪʫ ʦʣʽʾ ʽ ʢʠʩʣʦʪʥʦʛʦ ʯʠʩʣʘ. ɿ ʧʽʜʚʠʱʝʥʥʷʤ 

ʧʦʯʘʪʢʦʚʦʾ ʚʦʣʦʛʦʩʪʽ ʥʘʩʽʥʥʷ ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ ʘʛʝʥʪʘ ʩʫʰʽʥʥʷ, ʜʘʥʽ ʧʦʢʘʟʥʠʢʠ 

ʟʥʠʞʫʶʪʴʩʷ. ʅʘʡʢʨʘʱʠʤ ʨʝʞʠʤʦʤ ʜʣʷ ʩʫʰʽʥʥʷ ʥʘʩʽʥʥʷ ʷʨʦʛʦ ʽ ʦʟʠʤʦʛʦ ʨʽʧʘʢʫ 

ʚʦʣʦʛʽʩʪʶ 9,8ï10,5 % ʚʩʪʘʥʦʚʣʝʥʦ ʨʝʞʠʤ: ʪʝʤʧʝʨʘʪʫʨʘ ʘʛʝʥʪʘ ʩʫʰʽʥʥʷ ɯ ʟʦʥʽ 50, 

ɯɯ ï 80 
ʦ
ʉ, ʪʨʠʚʘʣʽʩʪʴ ʩʫʰʽʥʥʷ 120 ʭʚ; ʜʣʷ ʨʽʧʘʢʫ ʟ ʧʦʯʘʪʢʦʚʦʶ ʚʦʣʦʛʽʩʪʶ 10,5ï

13,5 % - ɯ ï 90, ɯɯ - 100 
ʦ
ʉ, ʪʨʠʚʘʣʽʩʪʴ 120 ʭʚ. ʅʘʩʽʥʥʷ ʨʽʧʘʢʫ ʟ ʚʦʣʦʛʽʩʪʶ 14,0ï

17,8 %  ʥʘʡʢʨʘʱʝ ʩʫʰʠʪʠ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ ʘʛʝʥʪʫ ʩʫʰʽʥʥʷ ʚ ɯ ʟʦʥʽ 90, ʚ ɯɯ ï 

100 
ʦ
ʉ, ʪʨʠʚʘʣʽʩʪʶ 180 ʭʚ, ʘ ʟʘ ʧʦʯʘʪʢʦʚʦʾ ʚʦʣʦʛʦʩʪʽ 18,0ï21,5 % ʩʫʰʠʪʠ 

ʥʘʩʽʥʥʷ ʨʽʧʘʢʫ ʟ ʜʚʦʤʘ ʧʨʦʧʫʩʢʘʤʠ ʯʝʨʝʟ ʩʫʰʘʨʢʫ: 1) ɯ ï 70, ɯɯ ï 90 
ʦ
ʉ; 2) ɯ ï90, 

ɯɯ ï 100 
ʦ
ʉ, ʪʨʠʚʘʣʽʩʪʴ ʚ ʦʙʦʭ ʨʝʞʠʤʘʭ 120 ʭʚ. ɺʩʪʘʥʦʚʣʝʥʽ ʪʝʤʧʝʨʘʪʫʨʥʽ 

ʨʝʞʠʤʠ ʩʫʰʽʥʥʷ ʥʘʩʽʥʥʷ ʨʽʧʘʢʫ ʜʘʶʪʴ ʟʤʦʛʫ ʟʙʝʨʝʛʪʠ ʥʘʡʚʠʱʫ ʦʣʽʡʥʽʩʪʴ (ʚ 

ʩʝʨʝʜʥʴʦʤʫ 43 %) ʪʘ ʥʠʟʴʢʝ ʢʠʩʣʦʪʥʝ ʯʠʩʣʦ ʜʦ 3 ʤʛʂʆʅ/ʛ ʟʛʽʜʥʦ ʩʪʘʥʜʘʨʪʫ. 
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2. ʄʘʨʯʝʥʢʦ ɺ. ɹʽʦʜʠʟʝʣʴ ʷʢ ʘʣʴʪʝʨʥʘʪʠʚʘ ʜʣʷ ʜʠʟʝʣʴʥʠʭ ʜʚʠʛʫʥʽʚ / ɺ. ʄʘʨʯʝʥʢʦ,   

ɺ. ʉʽʥʴʢʦ // Agroexpert. ï 2009. - ˉ 1(6). - ʉ. 59-61. 

mailto:koshitska@rambler.ru
http://www.agro-business.com.ua/
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ɺʀʂʆʈʀʉʊɸʅʅʗ ʄɯʂʈʆʆʈɻɸʅɯɿʄɯɺ ʗʂ ʇɽʈʉʇɽʂʊʀɺʅʀʁ 

ʉʇʆʉɯɹ ɿʅɽɿɸʃɯɿʅɽʅʅʗ ʇɯɼɿɽʄʅʀʍ ɺʆɼ 

ʂʨʘʚʯʝʥʢʦ ʆ. ɺ.
1
, ɻʫʮʦʣ ʆ. ɺ.

2
, ʂʣʝʯʘʢ ɯ. ʈ.

2
, ʇʘʥʯʝʥʢʦ ʆ. ʉ.

2 

1
ɼʝʨʞʘʚʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ ñʅʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʪʘ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʡ 

ʽʥʩʪʠʪʫʪ ʤʽʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘò, 
2
ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

holav.ua@gmail.com 
ʉʧʦʣʫʢʠ ʟʘʣʽʟʘ ʻ ʦʜʥʠʤʠ ʟ ʥʘʡʨʦʟʧʦʚʩʶʜʞʝʥʽʰʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʫ 

ʧʨʠʨʦʜʥʠʭ ʚʦʜʘʭ, ʱʦ ʚʠʚʦʜʠʪʴ ʾʭ ʟ ʨʦʟʨʷʜʫ ʢʦʥʜʠʮʽʡʥʠʭ ʜʣʷ ʧʠʪʥʦʛʦ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ. ʋ ʨʷʜʽ ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʠ ʢʦʥʮʝʥʪʨʘʮʽʷ ʟʘʣʽʟʘ ʫ ʚʦʜʽ ʤʦʞʝ 

ʢʦʣʠʚʘʪʠʩʷ ʚ ʜʦʩʪʘʪʥʴʦ ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ, ʧʦʜʝʢʫʜʠ ʩʷʛʘʻ ʧʦʥʘʜ 20-30 

ʤʛ/ʜʤ3. ɿʛʽʜʥʦ ʽʟ ʯʠʥʥʠʤʠ ʫ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ɼʉʘʥʇʽʅ 2.2.4-171-10 çɻʽʛʽʻʥʽʯʥʽ 

ʚʠʤʦʛʠ ʜʦ ʚʦʜʠ ʧʠʪʥʦʾ, ʧʨʠʟʥʘʯʝʥʦʾ ʜʣʷ ʩʧʦʞʠʚʘʥʥʷ ʣʶʜʠʥʦʶè ʚʤʽʩʪ 

ʧʦʢʘʟʥʠʢʽʚ ʟʘʣʽʟʘ ʫ ʧʠʪʥʽʡ ʚʦʜʽ ʚʩʪʘʥʦʚʣʝʥʠʡ ʥʘ ʨʽʚʥʽ 0,2 ʤʛ/ʜʤ3. ʇʨʦʙʣʝʤʘ 

ʟʥʝʟʘʣʽʟʥʝʥʥʷ ʚʦʜʠ ʚ ʋʢʨʘʾʥʽ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʙʘʛʘʪʦʨʽʯʥʫ ʽʩʪʦʨʽʶ ʾʾ ʚʠʨʽʰʝʥʥʷ, 

ʟʘʣʠʰʘʻʪʴʩʷ ʥʘʨʘʟʽ ʜʦʩʠʪʴ ʘʢʪʫʘʣʴʥʦʶ ʪʘ ʛʦʩʪʨʦʶ. 

ɼʣʷ ʚʠʜʘʣʝʥʥʷ ʟʘʣʽʟʘ ʟ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʚʘ ʤʝʪʦʜʠ: ʬʽʟʠʢʦ-

ʭʽʤʽʯʥʠʡ ʪʘ ʙʽʦʣʦʛʽʯʥʠʡ. 

ʌʽʟʠʢʦ-ʭʽʤʽʯʥʠʡ ʤʝʪʦʜ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʦʢʠʩʣʝʥʥʽ Fe2+ ʜʦ Fe3+ ʽ 

ʟʘʪʨʠʤʘʥʥʽ ʫʪʚʦʨʝʥʦʛʦ Fe(OH)3 ʥʘ ʟʘʚʘʥʪʘʞʝʥʥʽ ʬʽʣʴʪʨʫ. ʉʝʨʝʜ ʽʩʥʫʶʯʠʭ 

ʤʝʪʦʜʽʚ ʟʥʝʟʘʣʽʟʥʝʥʥʷ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʚʦʜʦʧʨʦʚʽʜʥʦ-

ʢʘʥʘʣʽʟʘʮʽʡʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʋʢʨʘʾʥʠ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʻ ʩʧʨʦʱʝʥʘ ʘʝʨʘʮʽʷ 

ʟ ʥʘʩʪʫʧʥʠʤ ʬʽʣʴʪʨʫʚʘʥʥʷʤ. 

ɹʽʦʣʦʛʽʯʥʠʡ ʤʝʪʦʜ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʩʧʝʮʠʬʽʯʥʽ ʙʘʢʪʝʨʽʾ ʫʪʚʦʨʶʶʪʴ 

ʢʘʪʘʣʽʪʠʯʥʫ ʧʣʽʚʢʫ ʟʽ ʩʧʦʣʫʢ ʟʘʣʽʟʘ ʥʘ ʧʦʚʝʨʭʥʽ ʟʝʨʝʥ ʟʘʚʘʥʪʘʞʝʥʥʷ ʬʽʣʴʪʨʫ ʡ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʨʦʪʽʢʘʥʥʷ ʩʢʣʘʜʥʠʭ ʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʙʝʟ ʟʘʪʨʘʪ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. 

ɭʜʠʥʘ ʫʤʦʚʘ - ʧʽʜʪʨʠʤʢʘ ʬʘʢʪʦʨʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʦʟʚʠʪʦʢ ʟʘʣʽʟʦʙʘʢʪʝʨʽʡ: 

ʥʘʷʚʥʽʩʪʴ ʫ ʚʦʜʽ ʚʽʜʥʦʚʣʝʥʠʭ ʬʦʨʤ ʟʘʣʽʟʘ, ʨʦʟʯʠʥʝʥʠʭ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ, 

ʚʝʣʠʯʠʥʘ ʦʢʠʩʥʦ-ʚʽʜʥʦʚʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, ʨʅ ʩʝʨʝʜʦʚʠʱʘ, ʪʝʤʧʝʨʘʪʫʨʘ, ʚʤʽʩʪ 

ʨʦʟʯʠʥʝʥʦʛʦ ʢʠʩʥʶ [1]. ʇʨʦʪʝ ʤʝʪʦʜ ʙʽʦʣʦʛʽʯʥʦʛʦ ʟʥʝʟʘʣʽʟʥʝʥʥʷ ʱʝ ʥʝ ʟʥʘʡʰʦʚ 

ʰʠʨʦʢʦʛʦ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʋʢʨʘʾʥʠ.  

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘʤʠ [2] ʧʽʜʪʚʝʨʜʞʝʥʦ 

ʟʥʘʯʥʫ ʨʦʣʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʫ ʧʨʦʮʝʩʽ ʚʠʜʘʣʝʥʥʷ ʩʧʦʣʫʢ ʟʘʣʽʟʘ ʟ ʚʦʜʠ. 

ɿʚʘʞʘʶʯʠ ʥʘ ʧʨʦʛʨʝʩʫʶʯʠʡ ʨʦʟʚʠʪʦʢ ʙʽʦʪʝʭʥʦʣʦʛʽʡ, ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʜʣʷ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʧʨʦʮʝʩʫ ʦʯʠʩʪʢʠ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʤʝʪʦʜʦʤ 

ʩʧʨʦʱʝʥʦʾ ʘʝʨʘʮʽʾ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʪʘ ʝʢʦʥʦʤʽʯʥʦ ʚʠʛʽʜʥʠʤ. ʉʘʤʝ ʪʦʤʫ 

ʚʘʞʣʠʚʠʤʠ ʟʘʚʜʘʥʥʷʤʠ ʻ ʥʘʢʦʧʠʯʝʥʥʷ ʯʠʩʪʠʭ ʢʫʣʴʪʫʨ ʟʘʣʽʟʦʙʘʢʪʝʨʽʡ, ʚʠʚʯʝʥʥʷ 

ʾʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʪʘ ʫʤʦʚ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʘʭ ʚʠʜʘʣʝʥʥʷ ʟ ʚʦʜʠ ʩʧʦʣʫʢ ʟʘʣʽʟʘ.  

ʃʽʪʝʨʘʪʫʨʘ: 

1. ʄʷʛʢʦʚʘ ʖ. ɸ. ɾʝʣʝʟʦʙʘʢʪʝʨʠʠ ʚ ʩʠʩʪʝʤʘʭ ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠʟ ʧʦʜʟʝʤʥʳʭ ʠʩʪʦʯʥʠʢʦʚ // 

ʋʩʧʝʭʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʝʩʪʝʩʪʚʦʟʥʘʥʠʷ. ï 2010. ï ̄  7 ï c. 13-14. 

2. ʂʨʘʚʯʝʥʢʦ ʆ. ɺ. ʈʦʣʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʧʨʠ ʚʠʜʘʣʝʥʥʽ ʽʟ ʚʦʜʠ ʚʠʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʣʽʟʘ ʥʘ ʬʽʣʴʪʨʘʭ ʟ 
ʮʝʦʣʽʪʦʚʠʤ ʟʘʚʘʥʪʘʞʝʥʥʷʤ. ʋ ʢʥ. : ɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʩʠʩʪʝʤ ʪʝʧʣʦʛʘʟʦʧʦʩʪʘʯʘʥʥʷ ʽ ʚʝʥʪʠʣʷʮʽʾ, 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʽ ʚʦʜʦʚʽʜʚʝʜʝʥʥʷ. ɿʙ. ʥʘʫʢ. ʧʨʘʮʴ. ʈʽʚʥʝ : ʅʋɺɻʇ, 2015, ʩ. 101 ï 102.  
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ɺʇʃʀɺ ʂʆɸɻʋʃʗʅʊɯɺ ʅɸ ʉʊɸʅ ɸʂʊʀɺʅʆɻʆ ʄʋʃʋ  

ʂʨʘʚʯʝʥʢʦ ʆ. ɺ.
1
, ʇʘʥʯʝʥʢʦ ʆ. ʉ.

2 

1
ɼʝʨʞʘʚʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ ñʅʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʪʘ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʡ 

ʽʥʩʪʠʪʫʪ ʤʽʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘò, 
2
ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè 

elena_panchenko_92@mail.ru 
ʅʝʜʦʩʪʘʪʥʴʦ ʝʬʝʢʪʠʚʥʠʡ ʧʨʦʮʝʩ ʨʦʟʜʽʣʝʥʥʷ ʤʫʣʦ-ʚʦʜʷʥʦʾ ʩʫʤʽʰʽ, ʷʢʠʡ 

ʚʠʢʣʠʢʘʻ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʤʫʣʫ ʚ ʘʝʨʦʪʝʥʢʘʭ, ʚʠʥʦʩ ʟʘʚʠʩʣʠʭ ʨʝʯʦʚʠʥ ʽʟ 

ʚʽʜʩʪʽʡʥʠʢʽʚ ʪʘ ʦʙʤʝʞʫʻ ʜʦʟʫ ʤʫʣʫ ʚ ʩʠʩʪʝʤʽ ʻ ʦʜʥʽʻʶ ʟ ʧʨʠʯʠʥ ʟʥʠʞʝʥʥʷ ʷʢʦʩʪʽ 

ʦʯʠʩʪʢʠ ʩʪʽʯʥʠʭ ʚʦʜ. ɼʣʷ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʧʨʦʮʝʩʫ ʨʦʟʜʽʣʝʥʥʷ ʤʫʣʦ-ʚʦʜʷʥʦʾ ʩʫʤʽʰʽ 

ʤʦʞʥʘ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʘʛʝʥʪʽʚ, ʟʦʢʨʝʤʘ ʢʦʘʛʫʣʷʥʪʽʚ. ɰʭ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʤʘʻ ʨʷʜ ʧʝʨʝʚʘʛ: ʥʝ ʧʦʪʨʽʙʥʦ ʚʝʣʠʢʠʭ ʢʘʧʽʪʘʣʴʥʠʭ ʟʘʪʨʘʪ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʝʪʦʜʫ, 

ʢʨʽʤ ʪʦʛʦ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʘʛʫʣʷʥʪʽʚ ʜʦʟʚʦʣʷʻ ʧʦʢʨʘʱʠʪʠ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʩʪʽʯʥʦʾ 

ʚʦʜʠ (ʬʦʩʬʘʪʠ). ʇʨʦʪʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʥʘʜʪʦ ʚʠʩʦʢʠʭ ʜʦʟ  ʨʝʘʛʝʥʪʽʚ ʤʦʞʝ ʥʝʛʘʪʠʚʥʦ 

ʚʧʣʠʚʘʪʠ ʥʘ ʩʪʘʥ ʘʢʪʠʚʥʦʛʦ ʤʫʣʫ. ʊʦʤʫ ʤʝʪʘ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʫ ʧʽʜʙʦʨʽ ʪʘʢʦʾ ʜʦʟʠ 

ʢʦʘʛʫʣʷʥʪʫ, ʱʦ ʥʝ ʩʧʨʠʯʠʥʷʻ ʪʦʢʩʠʯʥʠʡ ʝʬʝʢʪ ʪʘ ʟʘʛʠʙʝʣʴ ʦʨʛʘʥʽʟʤʽʚ ʘʢʪʠʚʥʦʛʦ 

ʤʫʣʫ. 

ɼʦʩʣʽʜʞʫʚʘʥʽ ʨʝʘʛʝʥʪʠ: çPro-AQUA 18è, ʩʫʣʴʬʘʪ ʘʣʶʤʽʥʽʶ (ʇʦʣʦʛʽʚʩʴʢʠʡ 

ʭʽʤʟʘʚʦʜ çʂʦʘʛʫʣʷʥʪè, ʋʢʨʘʾʥʘ), ʧʦʣʽʦʢʩʠʩʫʣʴʬʘʪ ʘʣʶʤʽʥʽʶ (ʅʇʇ çʅʝʦʩʠʥʪʝʟè, 

ʈʦʩʽʷ). ɰʭ ʚʠʙʽʨ ʦʙʫʤʦʚʣʝʥʠʡ ʥʝʚʠʩʦʢʦʶ ʮʽʥʦʶ ʪʘ ʜʦʩʪʫʧʥʽʩʪʶ ʥʘ ʨʠʥʢʫ ʋʢʨʘʾʥʠ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʴ - ʘʢʪʠʚʥʠʡ ʤʫʣ ɹʦʨʪʥʠʮʴʢʦʾ ʩʪʘʥʮʽʾ ʘʝʨʘʮʽʾ. ɽʢʩʧʝʨʠʤʝʥʪʠ 

ʧʨʦʚʦʜʠʣʠ ʥʘ ʣʘʙʦʨʘʪʦʨʥʦʤʫ ʢʦʘʛʫʣʷʪʦʨʽ. ɼʽʘʧʘʟʦʥʠ ʜʦʟ ʚʩʪʘʥʦʚʣʶʚʘʣʠ, ʙʘʟʫʶʯʠʩʴ 

ʥʘ ʚʽʪʯʠʟʥʷʥʦʤʫ ʪʘ ʟʘʨʫʙʽʞʥʦʤʫ ʜʦʩʚʽʜʽ: ʜʣʷ çPro-AQUA 18è - 10-70 ʤʛ/ʜʤ
3
, ʜʣʷ 

ʩʫʣʴʬʘʪʫ ʘʣʶʤʽʥʽʶ - 10-180 ʤʛ/ʜʤ
3
, ʜʣʷ ʧʦʣʽʦʢʩʠʩʫʣʴʬʘʪʫ ʘʣʶʤʽʥʽʶ - 10-60 ʤʛ/ʜʤ

3
. 

ɼʣʷ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʢʦʘʛʫʣʷʥʪʽʚ ʥʘ ʘʢʪʠʚʥʠʡ ʤʫʣ ʧʨʦʚʦʜʠʣʦʩʴ ʤʽʢʨʦʩʢʦʧʽʯʥʝ 

ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʞʠʚʠʭ ʪʘ ʟʘʙʘʨʚʣʝʥʠʭ ʟʘ ɻʨʘʤʦʤ ʤʘʟʢʘʭ ʤʫʣʫ ʙʝʟ ʢʦʘʛʫʣʷʥʪʫ 

(ʢʦʥʪʨʦʣʴ, ʨʠʩ. 1) ʪʘ ʤʫʣʫ ʧʨʠ ʜʽʾ ʢʦʘʛʫʣʷʥʪʽʚ. 

 

 

 

 

 

 

 

ʈʠʩ 1. ʉʪʘʥ ʥʘʪʠʚʥʦʛʦ ʘʢʪʠʚʥʦʛʦ ʤʫʣʫ: 1 ï ʨʘʢʦʚʠʥʥʽ ʘʤʝʙʠ, ʭ200;  

2 ï ʢʦʣʦʚʝʨʪʢʘ, ʭ200; 3 ï ʥʠʪʯʘʩʪʽ ʙʘʢʪʝʨʽʾ, ʭ1350 

ɺʠʟʥʘʯʝʥʦ, ʱʦ ʜʦʩʣʽʜʞʫʚʘʥʽ ʨʝʘʛʝʥʪʠ ʝʬʝʢʪʠʚʥʦ ʧʨʠʩʢʦʨʶʶʪʴ ʨʦʟʜʽʣʝʥʥʷ 

ʤʫʣʦ-ʚʦʜʷʥʦʾ ʩʫʤʽʰʽ ʧʨʠ ʦʧʪʠʤʘʣʴʥʠʭ ʜʦʟʘʭ: ʜʣʷ ʩʫʣʴʬʘʪʫ ʘʣʶʤʽʥʽʶ - 160 ʤʛ/ʜʤ
3
; 

çPro-AQUA 18è - 10-20 ʤʛ/ʜʤ
3
; ʧʦʣʽʦʢʩʠʩʫʣʴʬʘʪ ʘʣʶʤʽʥʽʶ - 20-30 ʤʛ/ʜʤ

3
. ɸʥʘʣʽʟ 

ʩʪʘʥʫ ʘʢʪʠʚʥʦʛʦ ʤʫʣʫ ʧʦʢʘʟʘʚ, ʱʦ ʩʫʣʴʬʘʪ ʘʣʶʤʽʥʽʶ ʻ ʙʽʣʴʰ ʪʦʢʩʠʯʥʠʤ, ʥʽʞ ʽʥʰʽ 

ʨʝʘʛʝʥʪʠ.  ɿ ʝʢʦʥʦʤʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʚʠʢʦʨʠʩʪʘʥʥʷ çPro-AQUA 18è ʻ ʚʠʛʽʜʥʽʰʠʤ - 

ʡʦʛʦ ʦʧʪʠʤʘʣʴʥʘ ʜʦʟʘ ʤʝʥʰʘ ʟʘ ʜʦʟʫ ʧʦʣʽʦʢʩʠʩʫʣʴʬʘʪʫ ʘʣʶʤʽʥʽʶ, ʘ ʪʘʢʦʞ ʪʘʢʘ ʜʦʟʘ 

ʥʝ ʩʧʨʠʯʠʥʷʻ ʩʪʨʦʛʦʛʦ ʪʦʢʩʠʯʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʘʢʪʠʚʥʠʡ ʤʫʣ, ʪʦʤʫ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʻ 

ʧʝʨʩʧʝʢʪʠʚʥʠʤ  ʜʣʷ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʧʨʦʮʝʩʫ ʚʪʦʨʠʥʥʦʛʦ ʚʽʜʩʪʦʶʚʘʥʥʷ. 
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ʇʨʦʮʝʩ ʥʽʪʨʠʬʽʢʘʮʽʾ, ʷʢʠʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʘʝʨʦʪʝʥʢʘʭ, ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʥʽʪʨʠʬʽʢʫʶʯʠʭ 

ʙʘʢʪʝʨʽʡ, ʷʢʽ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʭʝʤʦʩʠʥʪʝʟʫʶʯʠʭ ʘʚʪʦʪʨʦʬʽʚ; ʧʨʠʩʫʪʥʽʩʪʴ ʚ 

ʩʝʨʝʜʦʚʠʱʽ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ ʟʛʫʙʥʦ ʚʽʜʙʠʚʘʻʪʴʩʷ ʥʘ ʾʭʥʴʦʤʫ ʨʦʟʚʠʪʢʫ, ʪʦʤʫ 

ʥʽʪʨʠʬʽʢʘʮʽʷ ʘʤʦʥʽʡʥʦʛʦ ʘʟʦʪʫ ʧʦʯʠʥʘʻʪʴʩʷ ʚ ʘʝʨʦʪʝʥʢʘʭ ʪʽʣʴʢʠ ʧʽʩʣʷ 

ʧʨʘʢʪʠʯʥʦ ʧʦʚʥʦʛʦ ʦʢʠʩʥʝʥʥʷ ʩʧʦʣʫʢ ʚʫʛʣʝʮʶ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʧʦʢʘʟʥʠʢʦʤ ɹʉʂ. 

ʇʨʦʮʝʩʠ ʥʽʪʨʠʬʽʢʘʮʽʾ ʟʘʣʝʞʘʪʴ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʩʪʽʯʥʦʾ ʚʦʜʠ. ʋ ʜʽʘʧʘʟʦʥʽ 

ʪʝʤʧʝʨʘʪʫʨ ʚʽʜ 15 ʜʦ 35 Áʉ ʥʽʪʨʠʬʽʢʘʮʽʷ ʟʘʜʦʚʽʣʴʥʘ, ʽ ʾʾ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʥʘʨʦʩʪʘʻ ʟ 

ʧʽʜʚʠʱʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ [1]. 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʥʽʪʨʠʬʽʢʘʮʽʾ ʧʨʷʤʦ ʧʨʦʧʦʨʮʽʡʥʘ ʯʠʩʝʣʴʥʦʩʪʽ 

ʥʽʪʨʠʬʽʢʫʶʯʠʭ ʙʘʢʪʝʨʽʡ. ʇʨʠ ʦʜʥʘʢʦʚʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʰʚʠʜʢʽʩʪʴ ʨʦʩʪʫ ʫ 

ʙʘʢʪʝʨʽʡ ʨʦʜʫ Nitrobacter (ʜʨʫʛʘ ʩʪʘʜʽʷ ʥʽʪʨʠʬʽʢʘʮʽʾ) ʧʨʠʙʣʠʟʥʦ ʥʘ 50% ʙʽʣʴʰʝ, 

ʥʽʞ ʫ Nitrosomonas (ʧʝʨʰʘ ʩʪʘʜʽʷ ʥʽʪʨʠʬʽʢʘʮʽʾ). ʊʦʤʫ ʥʘʜʣʠʰʢʦʚʝ ʚʠʜʘʣʝʥʥʷ 

ʤʫʣʫ ʟ ʩʠʩʪʝʤʠ, ʥʘʩʘʤʧʝʨʝʜ, ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʥʝ ʥʘ ʩʪʘʜʽʶ ʫʪʚʦʨʝʥʥʷ ʥʽʪʨʠʪʽʚ, ʘ 

ʦʩʢʽʣʴʢʠ ʜʘʥʘ ʩʪʘʜʽʷ ʻ ʦʩʥʦʚʥʦʶ ʜʣʷ ʫʪʚʦʨʝʥʥʷ ʥʽʪʨʘʪʽʚ, ʪʦ ʛʘʣʴʤʫʻʪʴʩʷ ʚʝʩʴ 

ʧʨʦʮʝʩ ʥʽʪʨʠʬʽʢʘʮʽʾ. 

ɼʣʷ ʟʘʜʦʚʽʣʴʥʦʾ ʥʽʪʨʠʬʽʢʘʮʽʾ ʪʘʢʦʞ ʥʝʦʙʭʽʜʥʽ ʥʠʟʴʢʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 

ʘʢʪʠʚʥʠʡ ʤʫʣ ʽ ʚʝʣʠʢʠʡ ʚʽʢ ʤʫʣʫ (ʥʝ ʤʝʥʰʝ 4-5 ʜʽʙ). ɿʘ ʨʘʭʫʥʦʢ ʚʝʣʠʢʦʛʦ ʚʽʢʫ 

ʤʫʣʫ ʚʜʘʻʪʴʩʷ ʟʙʝʨʽʛʘʪʠ ʥʝʦʙʭʽʜʥʫ ʯʠʩʝʣʴʥʽʩʪʴ ʥʽʪʨʠʬʽʢʘʪʦʨʽʚ [2]. 

ʊʘʢʦʞ ʦʜʥʠʤ ʽʟ ʰʣʷʭʽʚ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʥʽʪʨʠʬʽʢʘʮʽʾ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʽʤʤʦʙʽʣʽʟʦʚʘʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʥʦʩʽʾʚ ʨʽʟʥʦʾ ʧʨʠʨʦʜʠ: ʛʫʤʠ, 

ʢʝʨʘʤʽʢʠ, ʧʦʣʽʤʝʨʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʽʥʰʠʭ [3].  

ʆʪʞʝ, ʷʢ ʚʠʩʥʦʚʦʢ, ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ ʽʥʪʝʥʩʠʬʽʢʘʮʽʶ ʙʽʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ ʦʯʠʱʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ ʚʽʜ ʘʟʦʪʫ ʤʦʞʥʘ ʟʜʽʡʩʥʶʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʨʝʛʫʣʶʚʘʥʥʷ  ʙʽʦʤʘʩʠ (ʘʢʪʠʚʥʦʛʦ ʤʫʣʫ), ʷʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʟʘʚʠʩʣʦʤʫ ʩʪʘʥʽ, ʪʘ 

ʫʤʦʚ ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʨʦʭʦʜʞʝʥʥʷ ʧʨʦʮʝʩʫ ʥʽʪʨʠʬʽʢʘʮʽʾ, ʘʣʝ ʮʝʡ ʢʣʘʩʠʯʥʠʡ 

ʤʝʪʦʜ ʧʦʪʨʝʙʫʻ ʚʠʩʦʢʠʭ ʝʥʝʨʛʦʚʠʪʨʘʪ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʢʨʽʧʣʝʥʦʾ 

(ʽʤʤʦʙʽʣʽʟʦʚʘʥʦʾ) ʙʽʦʤʘʩʠ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ, ʙʽʣʴʰ ʩʫʯʘʩʥʠʤ ʽ ʝʬʝʢʪʠʚʥʠʤ 

ʤʝʪʦʜʦʤ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʧʨʦʮʝʩʫ ʥʽʪʨʠʬʽʢʘʮʽʾ. 
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