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ɻʣʘʚʥʳʡ ʨʝʜʘʢʪʦʨ ï ʂʣʦʯʢʦʚ ʖʨʠʡ ʉʝʨʛʝʝʚʠʯ ï ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʊʶʤʝʥʩʢʠʡ ʠʥ-

ʜʫʩʪʨʠʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʊʶʤʝʥʴ 

ʆʪʚʝʪʩʪʚʝʥʥʳʡ ʨʝʜʘʢʪʦʨ ï ʍʘʨʠʪʦʥʦʚʘ ʃʶʜʤʠʣʘ ɸʨʪʝʤʦʚʥʘ, ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ɺʣʘʜʠʚʦʩʪʦʢ 

 

ʈʝʜʘʢʮʠʦʥʥʘʷ ʢʦʣʣʝʛʠʷ: 

ʂʦʚʘʣʝʚ ʅʠʢʦʣʘʡ ʅʠʢʦʣʘʝʚʠʯ ï ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ 

ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ɺʣʘʜʠʚʦʩʪʦʢ, ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʨʝʜʘʢʪʦʨ ʨʫʙʨʠʢʠ çɹʠʦʪʝʭʥʦʣʦʛʠʠ 

ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚè; 

ɺʘʣʴʢʦʚ ɺʣʘʜʠʤʠʨ ɽʚʛʝʥʴʝʚʠʯ ï ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ɺʣʘʜʠʚʦʩʪʦʢ, ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʨʝ-

ʜʘʢʪʦʨ ʨʫʙʨʠʢʠ çʈʳʙʥʦʝ ʭʦʟʷʡʩʪʚʦ, ʘʢʚʘʢʫʣʴʪʫʨʘ ʠ ʧʨʦʤʳʰʣʝʥʥʦʝ ʨʳʙʦʣʦʚʩʪʚʦè. 

ʄʘʢʩʠʤʦʚʘ ʉʚʝʪʣʘʥʘ ʅʠʢʦʣʘʝʚʥʘ ï ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ɺʣʘʜʠʚʦʩʪʦʢ, ʦʪʚʝʪʩʪʚʝʥ-

ʥʳʡ ʨʝʜʘʢʪʦʨ ʨʫʙʨʠʢʠ çʇʠʱʝʚʳʝ ʩʠʩʪʝʤʳè; 

ʈʫʜʥʝʚ ɹʦʨʠʩ ʀʚʘʥʦʚʠʯ ï ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ɺʣʘʜʠʚʦʩʪʦʢ, ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʨʝʜʘʢʪʦʨ ʨʫʙ-

ʨʠʢʠ çʉʫʜʦʚʳʝ ɻ ʥʝʨʛʝʪʠʯʝʩʢʠʝ ʫʩʪʘʥʦʚʢʠ ʠ ʠʭ ʵʣʝʤʝʥʪʳ (ʛʣʘʚʥʳʝ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ)è; 

ʐʝʩʪʘʢ ʆʣʴʛʘ ʀʛʦʨʝʚʥʘ ï ʢʘʥʜʠʜʘʪ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ, ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʪʝʭʥʠʯʝʩʢʠʡ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ɺʣʘʜʠʚʦʩʪʦʢ, ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʨʝʜʘʢʪʦʨ ʨʫʙ-

ʨʠʢʠ çɺʦʧʨʦʩʳ ʠʩʪʦʨʠʠ ʩʪʘʥʦʚʣʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʪʨʘʩʣʠè; 

ɹʨʝʜʠʭʠʥ ʉʝʨʛʝʡ ɸʣʝʢʩʝʝʚʠʯ ï ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ï ʄʉʍɸ ʠʤʝʥʠ ʂ.ɸ. ʊʠʤʠʨʷʟʝʚʘ, ʄʦʩʢʚʘ; 

ʃʠ ɺʵʡ ï ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ɼʘʣʷʥʴʩʢʦʛʦ ʦʢʝʘʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨ-

ʩʠʪʝʪʘ, ɼʘʣʷʥʴ, ʂʠʪʘʡ; 

ɼʫʜʘʨʝʥʦʢ ʉʚʝʪʣʘʥʘ ʄʠʭʘʡʣʦʚʥʘ ï ʜʦʢʪʦʨ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʀʥʩʪʠʪʫʪ ʀʩʪʦ-

ʨʠʠ, ʘʨʭʝʦʣʦʛʠʠ ʠ ʵʪʥʦʛʨʘʬʠʠ ʥʘʨʦʜʦʚ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʦʪʜʝʣʝʥʠʷ ʈʦʩ-

ʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ, ɺʣʘʜʠʚʦʩʪʦʢ, ɺʣʘʜʠʚʦʩʪʦʢ; 

ʂʘʜʥʠʢʦʚʘ ʀʨʠʥʘ ɸʨʥʦʣʴʜʦʚʥʘ ï ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʊʠʭʦʦʢʝʘʥʩʢʠʡ ʬʠ-

ʣʠʘʣ çɺʅʀʈʆè (çʊʀʅʈʆè), ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ɺʣʘʜʠʚʦʩʪʦʢ; 

ʂʠʯʘ ɻʝʥʥʘʜʠʡ ʇʝʪʨʦʚʠʯ ï ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʄʦʨʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʘʜʤ. ɻ.ʀ.ʅʝʚʝʣʴʩʢʦʛʦ, ʛ. ɺʣʘʜʠʚʦʩʪʦʢ; 

ʂʨʠʢʫʥ ɸʣʝʢʩʘʥʜʨʘ ʀʛʦʨʝʚʥʘ ï ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʛʦʩ-

ʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ɺʣʘʜʠʚʦʩʪʦʢ; 

ʂʨʶʢʦʚʘ ɽʣʠʟʘʚʝʪʘ ɺʷʯʝʩʣʘʚʦʚʥʘ ï ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʈʦʩʩʠʡʩʢʠʡ ʙʠʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʈʆʉɹʀʆʊɽʍ), ʄʦʩʢʚʘ; 



 

 

ʃʷʭ ɺʣʘʜʠʤʠʨ ɸʣʝʢʩʝʝʚʠʯ ï ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʬʝʜʝ-

ʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ɺʣʘʜʠʚʦʩʪʦʢ; 

ʄʘʪʨʦʩʦʚʘ ʀʥʛʘ ɺʣʘʜʠʤʠʨʦʚʥʘ ï ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ɺʣʘʜʠʚʦʩʪʦʢ; 

ʄʝʟʝʥʦʚʘ ʆʣʴʛʘ ʗʢʦʚʣʝʚʥʘ ï ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʂʘʣʠʥʠʥʛʨʘʜʩʢʠʡ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʂʘʣʠʥʠʥʛʨʘʜ; 

ʅʛʫʝʥ ɺʫ ʊʭʘʥʴ ï ʧʨʦʬʝʩʩʦʨ, ʜʦʢʪʦʨ ʥʘʫʢ, ɼʝʧʘʨʪʘʤʝʥʪ ʥʝʤʘʪʦʜʦʣʦʛʠʠ ʀʥʩʪʠʪʫʪʘ ʵʢʦʣʦʛʠʠ 

ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ɺʴʝʪʥʘʤʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ ʠ ʪʝʭʥʦʣʦʛʠʡ (ɺɸʅʊ), ʍʘʥʦʡ, ɺʴʝʪʥʘʤ; 

ʅʝʜʦʩʪʫʧ ɸʣʝʢʩʘʥʜʨ ɸʣʝʢʩʝʝʚʠʯ ï ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʂʘʣʠʥʠʥʛʨʘʜʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʂʘʣʠʥʠʥʛʨʘʜ; 

ʆʩʠʧʦʚ ɽʚʛʝʥʠʡ ɺʘʣʝʨʠʝʚʠʯ ï ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʨʘʙʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ɺʣʘʜʠʚʦʩʪʦʢ; 

ʇʠʚʥʝʥʢʦ ʊʘʪʴʷʥʘ ʅʠʢʦʣʘʝʚʥʘ ï ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ɺʣʘʜʠʚʦʩʪʦʢ; 

ʇʦʟʜʥʷʢʦʚ ʉʝʨʛʝʡ ɽʬʠʤʦʚʠʯ ï ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʊʠʭʦʦʢʝʘʥʩʢʠʡ ʬʠ-

ʣʠʘʣ çɺʅʀʈʆè (çʊʀʅʈʆè), ɺʣʘʜʠʚʦʩʪʦʢ; 

ʇʦʪʘʧʦʚʘ ʅʘʪʘʣʴʷ ɺʣʘʜʠʤʠʨʦʚʥʘ ï ʜʦʢʪʦʨ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʉʘʭʘʣʠʥʩʢʠʡ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʖʞʥʦ-ʉʘʭʘʣʠʥʩʢ; 

ʇʨʦʮʝʥʢʦ ʀʛʦʨʴ ɻʨʠʛʦʨʴʝʚʠʯ ï ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʂʘʤʯʘʪʩʢʠʡ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʇʝʪʨʦʧʘʚʣʦʚʩʢ-ʂʘʤʯʘʪʩʢʠʡ; 

ʈʫʜʥʝʚ ʉʝʨʛʝʡ ɼʤʠʪʨʠʝʚʠʯ ï ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʂʝʤʝʨʦʚʩʢʠʡ ʛʦʩʫʜʘʨ-
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ʜʝʤʠʠ ʥʘʫʢ, ɺʣʘʜʠʚʦʩʪʦʢ; 
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ʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʋʩʩʫʨʠʡʩʢ; 

ʏʫʧʠʢʦʚʘ ɽʣʝʥʘ ʉʪʘʥʠʩʣʘʚʦʚʥʘ ï ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʊʠʭʦʦʢʝʘʥʩʢʠʡ ʬʠʣʠʘʣ 

çɺʅʀʈʆè (çʊʀʅʈʆè), ɺʣʘʜʠʚʦʩʪʦʢ; 

ʐʘʭʦʚ ʉʝʨʛʝʡ ɺʘʩʠʣʴʝʚʠʯ ï ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ɺʦʨʦʥʝʞʩʢʠʡ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʥʞʝʥʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ɺʦʨʦʥʝʞ; 

ʐʦʢʠʥʘ ʖʣʠʷ ɺʘʣʝʨʴʝʚʥʘ ï ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʄʫʨʤʘʥʩʢʠʡ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʄʫʨʤʘʥʩʢ. 
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ʂʘʯʝʩʪʚʦ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ ï ʵʪʦ ʩʣʦʞʥʘʷ ʩʠʩʪʝʤʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʤʥʦʞʝʩʪʚʘ ʚʟʘʠʤʦ-

ʩʚʷʟʘʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʜʫʢʮʠʠ ʠ ʠʭ ʩʚʦʡʩʪʚ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʚʘʞʥʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘ-

ʯʝʥʠʝ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʷ. ʆʙʝʩʧʝʯʝʥʠʝ ʠ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʷʚʣʷʶʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤʠ 

ʜʝʡʩʪʚʠʷʤʠ ʫʧʨʘʚʣʝʥʠʷ ʧʦ ʚʩʝʡ ʮʝʧʦʯʢʝ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʧʨʦʜʫʢʮʠʠ. 

ʂʦʥʪʨʦʣʴ ʟʘ ʢʘʯʝʩʪʚʦʤ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʥʘ ʵʪʘʧʘʭ ʠʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʦʩʫʱʝʩʪʚʣʷ-

ʝʪʩʷ ʩ ʮʝʣʴʶ ʚʳʭʦʜʘ ʥʘ ʨʳʥʦʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʨʦʜʫʢʮʠʠ. ʕʪʦ ʚʦʟʤʦʞʥʦ, ʝʩʣʠ ʧʨʦʜʫʢʮʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʝʡʩʪʚʫʶʱʠʤ ʥʦʨʤʘʪʠʚʥʳʤ ʜʦʢʫʤʝʥʪʘʤ (ʪʝʭʥʠʯʝʩʢʠʤ ʨʝʛʣʘʤʝʥʪʘʤ, ʜʦʢʫʤʝʥ-

ʪʘʤ ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ). 

ʄʦʣʦʢʦ ʠ ʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ ʦʪʥʦʩʷʪʩʷ ʢ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʳʤ ʪʦʚʘʨʘʤ. ʕʪʦ ʮʝʥʥʳʝ 

ʧʨʦʜʫʢʪʳ, ʪʘʢ ʢʘʢ ʩʦʜʝʨʞʘʪ ʣʝʛʢʦʫʩʚʦʷʝʤʳʡ ʙʝʣʦʢ ʠ ʤʦʣʦʯʥʳʡ ʞʠʨ ï ʧʦʣʝʟʥʳʝ ʠʩʪʦʯʥʠʢʠ 

ʟʜʦʨʦʚʴʷ. ʇʦʣʫʯʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʥʘʪʫʨʘʣʴʥʦʛʦ ʤʦʣʦʢʘ ʷʚʣʷʝʪʩʷ ʪʨʫʜʦʝʤʢʠʤ ʠ ʟʘʪʨʘʪʥʳʤ 

ʧʨʦʮʝʩʩʦʤ, ʧʦʵʪʦʤʫ ʜʣʷ ʧʦʣʫʯʝʥʠʷ çʣʝʛʢʦʡè ʧʨʠʙʳʣʠ ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʳʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʠ, ʚ 

ʦʩʥʦʚʥʦʤ ʯʘʩʪʥʳʝ ʥʝʙʦʣʴʰʠʝ ʭʦʟʷʡʩʪʚʘ, ʬʘʣʴʩʠʬʠʮʠʨʫʶʪ ʤʦʣʦʯʥʦʝ ʩʳʨʴʝ ʠ ʛʦʪʦʚʳʝ ʤʦʣʦʯ-

ʥʳʝ ʧʨʦʜʫʢʪʳ, ʪ.ʝ. ʥʘʤʝʨʝʥʥʦ ʠʟʤʝʥʷʶʪ ʠʭ ʩʦʩʪʘʚ ʠ ʜʨʫʛʠʝ ʩʚʦʡʩʪʚʘ, ʚʚʦʜʷ ʚ ʟʘʙʣʫʞʜʝʥʠʝ 

ʧʦʢʫʧʘʪʝʣʝʡ.  

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʬʘʣʴʩʠʬʠʢʘʮʠʠ ʷʚʣʷʝʪʩʷ ʞʝʣʘʥʠʝ ʥʘʨʫʰʠʪʝʣʝʡ ʧʦʣʫʯʠʪʴ ʥʝʟʘʢʦʥʥʫʶ 

ʧʨʠʙʳʣʴ ʟʘ ʩʯʝʪ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʫʜʝʰʝʚʣʝʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʩʳʨʴʷ ʠ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ. 

ʕʪʦʪ ʬʘʢʪ ʧʦʜʨʳʚʘʝʪ ʨʳʥʦʯʥʫʶ ʢʦʥʢʫʨʝʥʮʠʶ, ʦʪ ʢʦʪʦʨʦʡ ʩʪʨʘʜʘʶʪ ʜʦʙʨʦʩʦʚʝʩʪʥʳʝ ʧʨʝʜʧʨʠ-

ʥʠʤʘʪʝʣʠ, ʧʦʵʪʦʤʫ ʧʨʦʮʝʩʩ ʚʳʷʚʣʝʥʠʷ ʬʘʣʴʩʠʬʠʮʠʨʦʚʘʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʘʢʪʫʘʣʝʥ, ʪʘʢ ʢʘʢ 

ʠʤʝʝʪ ʚʘʞʥʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʢʘʯʝʩʪʚʦ ʩʳʨʦʛʦ ʠ ʧʠʪʴʝʚʦʛʦ ʤʦʣʦʢʘ (ʜʘʣʝʝ ʤʦʣʦʢʘ), ʘ 

ʧʨʝʜʤʝʪʦʤ ï ʠʭ ʬʘʣʴʩʠʬʠʢʘʮʠʷ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʧʦʠʩʢ, ʘʥʘʣʠʟ ʠ ʩʨʘʚʥʝʥʠʝ. 

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ çʆ ʢʘʯʝʩʪʚʝ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢ-

ʪʦʚè (ˉ 29-ʌɿ) ʬʘʣʴʩʠʬʠʮʠʨʦʚʘʥʥʳʝ ʧʠʱʝʚʳʝ ʧʨʦʜʫʢʪʳ ï ʵʪʦ ʫʤʳʰʣʝʥʥʦ ʠʟʤʝʥʝʥʥʳʝ ʧʨʦ-

ʜʫʢʪʳ, ʠʤʝʶʱʠʝ ʩʢʨʳʪʳʝ ʩʚʦʡʩʪʚʘ ʠ ʢʘʯʝʩʪʚʦ, ʘ ʪʘʢʞʝ ʟʘʚʝʜʦʤʦ ʩʦʧʨʦʚʦʞʜʘʝʤʳʝ ʥʝʜʦʩʪʦʚʝʨ-

ʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʦ ʩʦʩʪʘʚʝ, ʪ.ʝ. ʧʨʦʜʫʢʪʳ, ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷʤ ʥʦʨ-

ʤʘʪʠʚʥʦʤʫ ʜʦʢʫʤʝʥʪʫ, ʧʦ ʢʦʪʦʨʦʤʫ ʦʥʠ ʠʟʛʦʪʦʚʣʝʥʳ. ʊʘʢʠʝ ʧʨʦʜʫʢʪʳ ʥʝ ʤʦʛʫʪ ʥʘʭʦʜʠʪʴʩʷ ʚ 

ʦʙʦʨʦʪʝ [1]. 

ʌʘʣʴʩʠʬʠʢʘʮʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʫʭʫʜʰʘʝʪ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʪʘ. ʇʦʜʜʝʣʢʝ ʧʦʜ-

ʣʠʥʥʦʩʪʠ ʧʦʜʚʝʨʛʘʝʪʩʷ ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʧʦʢʘʟʘʪʝʣʝʡ.  

ʈʘʩʩʤʦʪʨʝʥʦ 6 ʚʠʜʦʚ ʬʘʣʴʩʠʬʠʢʘʮʠʠ, ʧʨʠʝʤʣʝʤʳʭ ʜʣʷ ʤʦʣʦʢʘ, ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʢʦʪʦʨʳʭ 

ʭʘʨʘʢʪʝʨʥʳ ʩʚʦʠ ʩʧʦʩʦʙʳ ʧʦʜʜʝʣʢʠ, ʘ ʧʨʠ ʢʦʤʧʣʝʢʩʥʦʡ ʬʘʣʴʩʠʬʠʢʘʮʠʠ ï ʩʦʯʝʪʘʥʠʝ ʥʝʩʢʦʣʴ-

ʢʠʭ ʚʠʜʦʚ ʧʦʜʜʝʣʢʠ. 

ʉʧʦʩʦʙʳ ʠ ʚʠʜʳ ʬʘʣʴʩʠʬʠʢʘʮʠʠ ʤʦʣʦʢʘ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʝ. 

ɸʩʩʦʨʪʠʤʝʥʪʥʘʷ ʬʘʣʴʩʠʬʠʢʘʮʠʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦʣʥʦʡ ʟʘʤʝʥʦʡ ʥʘʪʫʨʘʣʴʥʦʛʦ ʧʨʦʜʫʢʪʘ 

ʝʛʦ ʤʝʥʝʝ ʮʝʥʥʳʤ ʟʘʤʝʥʠʪʝʣʝʤ (ʥʘʧʨʠʤʝʨ, ʤʘʨʛʘʨʠʥ ʚʤʝʩʪʦ ʩʣʠʚʦʯʥʦʛʦ ʤʘʩʣʘ), ʯʪʦ ʦʪʨʘʞʘ-

ʝʪʩʷ ʥʘ ʢʘʯʝʩʪʚʝ ʧʨʦʜʫʢʪʘ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘ ʫʜʦʚʣʝʪʚʦʨʝʥʠʠ ʧʦʪʨʝʙʥʦʩʪʠ ʧʦʢʫʧʘʪʝʣʷ ʚ 

ʧʦʣʥʦʮʝʥʥʦʤ ʧʨʦʜʫʢʪʝ. ʂ ʵʪʦʤʫ ʚʠʜʫ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʬʘʣʴʩʠʬʠʢʘʮʠʠ, ʧʨʝʞʜʝ 

ʚʩʝʛʦ, ʦʪʥʦʩʷʪ ʧʝʨʝʩʦʨʪʠʮʫ ʪʦʚʘʨʘ ï ʜʝʡʩʪʚʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʦʙʤʘʥ ʧʫʪʝʤ ʟʘʤʝʥʳ ʧʨʦʜʫʢʪʘ 
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ʚʳʩʰʝʛʦ ʩʦʨʪʘ ʥʠʟʰʠʤ (ʥʘʧʨʠʤʝʨ, ʧʨʠʩʚʦʝʥʠʝ ʤʦʣʦʢʫ ʩʳʨʦʤʫ ʠʣʠ ʤʘʩʣʫ ʩʣʠʚʦʯʥʦʤʫ ʧʝʨʚʦʛʦ 

ʩʦʨʪʘ ʢʘʢ ʚʳʩʰʝʛʦ). 

ʇʝʨʝʩʦʨʪʠʮʘ ʤʦʞʝʪ ʙʳʪʴ ʚʳʟʚʘʥʘ ʧʦ ʥʝʟʥʘʥʠʶ, ʥʦ ʯʘʱʝ ʚʩʝʛʦ ï ʚ ʢʦʨʳʩʪʥʳʭ ʮʝʣʷʭ. ɺʤʝ-

ʩʪʝ ʩ ʪʝʤ ʝʩʪʴ ʧʨʦʜʫʢʪʳ, ʢʘʯʝʩʪʚʦ ʢʦʪʦʨʳʭ, ʦʧʨʝʜʝʣʷʶʱʝʝ ʠʭ ʪʦʚʘʨʥʳʡ ʩʦʨʪ, ʫʭʫʜʰʘʝʪʩʷ ʧʨʠ 

ʭʨʘʥʝʥʠʠ, ʠ ʚʦʟʥʠʢʘʝʪ ʧʝʨʝʩʦʨʪʠʮʘ, ʥʦʩʷʱʘʷ ʦʙʲʝʢʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ, ʠ ʝʩʣʠ ʦʥʘ ʥʝ ʧʨʠʤʝʥʷ-

ʝʪʩʷ ʚ ʢʦʨʳʩʪʥʳʭ ʮʝʣʷʭ, ʪʦ ʠ ʥʝ ʢʚʘʣʠʬʠʮʠʨʫʝʪʩʷ ʢʘʢ ʬʘʣʴʩʠʬʠʢʘʮʠʷ. ʏʘʩʪʠʯʥʘʷ ʟʘʤʝʥʘ ʢʦʤ-

ʧʦʥʝʥʪʦʚ ʚ ʧʨʦʜʫʢʪʝ ʦʪʥʦʩʠʪʩʷ ʢ ʢʘʯʝʩʪʚʝʥʥʦʡ ʬʘʣʴʩʠʬʠʢʘʮʠʠ [2]. 

ʂʘʯʝʩʪʚʝʥʥʘʷ ʬʘʣʴʩʠʬʠʢʘʮʠʷ ï ʵʪʦ ʧʦʜʜʝʣʢʘ ʧʦʜʣʠʥʥʦʛʦ ʧʨʦʜʫʢʪʘ ʚʥʝʩʝʥʠʝʤ ʜʦʙʘʚʦʢ 

(ʢʨʘʩʠʪʝʣʝʡ, ʘʨʦʤʘʪʠʟʘʪʦʨʦʚ, ʟʘʛʫʩʪʠʪʝʣʝʡ, ʢʦʥʩʝʨʚʘʥʪʦʚ ʠ ʜʨ., ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʨʝʮʝʧʪʫ-

ʨʦʡ) ʠʣʠ ʠʟʤʝʥʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʧʫʪʝʤ ʥʘʨʫʰʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ [3]. 

ʄʦʣʦʢʦ ʠ ʥʝʢʦʪʦʨʳʝ ʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ ʤʦʞʥʦ ʬʘʣʴʩʠʬʠʮʠʨʦʚʘʪʴ ʧʫʪʝʤ ʜʦʙʘʚʣʝʥʠʷ 

ʚʦʜʳ, ʨʘʩʪʠʪʝʣʴʥʳʭ ʞʠʨʦʚ ʚʤʝʩʪʦ ʤʦʣʦʯʥʳʭ, ʧʨʝʚʳʰʝʥʠʝʤ ʜʦʧʫʩʪʠʤʳʭ ʥʦʨʤ ʢʦʤʧʦʥʝʥʪʦʚ, 

ʫʢʘʟʘʥʥʳʭ ʚ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʘʭ. 

ʂʦʣʠʯʝʩʪʚʝʥʥʘʷ ʬʘʣʴʩʠʬʠʢʘʮʠʷ ï ɻ ʪʦ ʚʚʝʜʝʥʠʝ ʚ ʟʘʙʣʫʞʜʝʥʠʝ ʧʦʪʨʝʙʠʪʝʣʷ ʧʫʪʝʤ ʦʪʢʣʦ-

ʥʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʜʫʢʪʘ (ʤʘʩʩʳ, ʦʙʲʝʤʘ) ʦʪ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʭ ʥʦʨʤ 

ʦʪʢʣʦʥʝʥʠʡ ï ʥʝʜʦʚʝʩ, ʥʝʜʦʣʠʚ. 

 
ʉʧʦʩʦʙʳ ʠ ʚʠʜʳ ʬʘʣʴʩʠʬʠʢʘʮʠʠ ʤʦʣʦʢʘ. ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ 

Methods and types of milk falsification. Compiled by the author 
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ʕʪʦʪ ʚʠʜ ʬʘʣʴʩʠʬʠʢʘʮʠʠ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ, ʪʘʢ ʢʘʢ ʩʦʚʤʝʱʘʝʪ ʚ ʩʝʙʝ 

ʠ ʜʨʫʛʠʝ ʝʝ ʚʠʜʳ (ʘʩʩʦʨʪʠʤʝʥʪʥʫʶ, ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ). ɹʦʣʝʝ ʪʦʛʦ, ʠʤʝʥʥʦ ʩʪʦʠʤʦʩʪʥʘʷ ʬʘʣʴ-

ʩʠʬʠʢʘʮʠʷ ʠ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʦʡ ʮʝʣʴʶ ʢʦʨʳʩʪʥʦʛʦ ʦʙʤʘʥʘ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʪʘʢ ʢʘʢ ʧʦʟʚʦʣʷʝʪ ʧʦ-

ʣʫʯʠʪʴ ʥʝʟʘʢʦʥʥʫʶ ʧʨʠʙʳʣʴ ʧʫʪʝʤ ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʪʘ. 

ʅʘ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʤ ʨʳʥʢʝ, ʛʜʝ ʧʨʦʜʫʢʮʠʷ ʨʝʘʣʠʟʫʝʪʩʷ ʧʦ ʩʚʦʙʦʜʥʳʤ ʮʝʥʘʤ, ʟʘʚʠʩʷʱʠʤ 

ʪʦʣʴʢʦ ʦʪ ʢʦʥʢʫʨʝʥʮʠʠ ʤʝʞʜʫ ʠʟʛʦʪʦʚʠʪʝʣʷʤʠ ʠ ʠʤʧʦʨʪʝʨʘʤʠ, ʩʪʦʠʤʦʩʪʥʘʷ ʬʘʣʴʩʠʬʠʢʘʮʠʷ 

ʧʨʠʤʝʥʷʝʪʩʷ ʢʘʢ ʜʣʷ ʧʨʦʜʘʞʠ ʬʘʣʴʩʠʬʠʮʠʨʦʚʘʥʥʦʡ ʥʠʟʢʦʢʘʯʝʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʥʝ ʦʪʚʝ-

ʯʘʶʱʝʡ ʪʨʝʙʦʚʘʥʠʷʤ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʪʘʢ ʠ ʜʣʷ ʮʝʥʦʚʦʡ ʢʦʥʢʫʨʝʥʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ ʢ ʩʚʦʝʤʫ ʧʨʦʜʫʢʪʫ ʩ ʧʦʤʦʱʴʶ ʜʝʤʧʠʥʛʦʚʳʭ ʮʝʥ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʬʘʣʴʩʠʬʠʢʘʮʠʷ ï ɻ ʪʦ ʦʙʤʘʥ ʧʦʪʨʝʙʠʪʝʣʷ ʩ ʧʦʤʦʱʴʶ ʥʝʧʦʣʥʦʡ ʠʣʠ ʥʝ-

ʜʦʩʪʦʚʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʘʚʝ ʧʨʦʜʫʢʪʘ ʠʣʠ ʜʨʫʛʠʭ ʝʛʦ ʩʚʦʡʩʪʚʘʭ. 

ʕʪʦʪ ʚʠʜ ʬʘʣʴʩʠʬʠʢʘʮʠʠ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʦʬʦʨʤʣʝʥʠʠ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʧʝʨʝʜʘʪʦʯʥʳʭ 

ʜʦʢʫʤʝʥʪʦʚ (ʋʇɼ), ʦʙʷʟʘʪʝʣʴʥʳʭ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʮʠʠ, ʧʫʪʝʤ ʠʩʢʘʞʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ 

ʚ ʜʝʢʣʘʨʘʮʠʷʭ ʦ ʩʦʦʪʚʝʪʩʪʚʠʠ, ʤʘʨʢʠʨʦʚʢʝ ʠ ʪʝʤ ʙʦʣʝʝ ʨʝʢʣʘʤʝ. ɺʩʝ ʚʠʜʳ ʬʘʣʴʩʠʬʠʢʘʮʠʠ 

ʯʘʱʝ ʚʩʝʛʦ ʧʦʜʢʨʝʧʣʷʶʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʬʘʣʴʩʠʬʠʢʘʮʠʝʡ.  

ʇʨʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʬʘʣʴʩʠʬʠʢʘʮʠʠ ʧʨʦʜʫʢʪʘ ʯʘʱʝ ʚʩʝʛʦ ʥʝʪʦʯʥʦ ʫʢʘʟʳʚʘʶʪ ʝʛʦ 

ʥʘʠʤʝʥʦʚʘʥʠʝ, ʠʟʛʦʪʦʚʠʪʝʣʷ ʠ ʝʛʦ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʪʨʘʥʫ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʩʦ-

ʩʪʘʚ ʧʨʦʜʫʢʪʘ, ʫʩʣʦʚʠʷ ʠ ʩʨʦʢʠ ʝʛʦ ʛʦʜʥʦʩʪʠ ʠ ʜʘʞʝ ʬʘʣʴʩʠʬʠʮʠʨʫʝʪʩʷ ʰʪʨʠʭʦʚʦʡ ʢʦʜ. 

ʄʦʣʦʢʦ ʩʳʨʦʝ ʠ ʧʠʪʴʝʚʦʝ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʣʞʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʨʝʙʦ-

ʚʘʥʠʷʤ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʛʣʘʤʝʥʪʘ ʊʘʤʦʞʝʥʥʦʛʦ ʩʦʶʟʘ ʊʈ ʊʉ 033/2013 çʆ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʦʣʦʢʘ 

ʠ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠè, ʘ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʢʘʯʝʩʪʚʘ ï ʩʪʘʥʜʘʨʪʘʤ ɻʆʉʊ ʈ 52054-2023 çʄʦʣʦʢʦ 

ʢʦʨʦʚʴʝ ʩʳʨʦʝ. ʊʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷè ʠ ɻʆʉʊ 31450-2013 çʄʦʣʦʢʦ ʧʠʪʴʝʚʦʝ. ʊʝʭʥʠʯʝʩʢʠʝ 

ʫʩʣʦʚʠʷè ʠʣʠ ʞʝ ʜʨʫʛʦʤʫ ʜʦʢʫʤʝʥʪʫ ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʪʦʨʳʤ ʤʦʣʦʢʦ 

ʧʨʦʠʟʚʦʜʠʪʩʷ. ʄʦʣʦʢʦ ʩʳʨʦʝ ʠ ʧʠʪʴʝʚʦʝ ʦʪʥʦʩʷʪʩʷ ʢ ʤʦʣʦʯʥʳʤ ʧʨʦʜʫʢʪʘʤ ʩ ʤʘʩʩʦʚʦʡ ʜʦʣʝʡ 

ʞʠʨʘ ʥʝ ʤʝʥʝʝ 2,8 % (ʜʣʷ ʩʳʨʦʛʦ) ʠ ʤʝʥʝʝ 10 % (ʜʣʷ ʧʠʪʴʝʚʦʛʦ).  

ʆʙʥʘʨʫʞʝʥʠʝ ʬʘʣʴʩʠʬʠʢʘʮʠʠ ʤʦʣʦʢʘ ʟʘʚʠʩʠʪ ʦʪ ʦʙʲʝʢʪʠʚʥʦʩʪʠ ʠ ʦʧʝʨʘʪʠʚʥʦʩʪʠ ʠʩ-

ʧʦʣʴʟʫʝʤʳʭ ʤʝʪʦʜʦʚ ʢʦʥʪʨʦʣʷ, ʧʝʨʚʦʥʘʯʘʣʴʥʳʤ ʵʪʘʧʦʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ 

ʧʨʦʜʫʢʪʘ, ʪ.ʝ. ʦʪʥʝʩʝʥʠʷ ʝʛʦ ʢ ʦʙʲʝʢʪʘʤ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʢʦʥʢʨʝʪʥʦʛʦ ʪʝʭʥʠʯʝ-

ʩʢʦʛʦ ʨʝʛʣʘʤʝʥʪʘ. ʎʝʣʴ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ï ʚʳʷʚʠʪʴ ʠ ʧʦʜʪʚʝʨʜʠʪʴ ʧʦʜʣʠʥʥʦʩʪʴ ʢʦʥʢʨʝʪʥʦʛʦ 

ʚʠʜʘ ʠ ʥʘʠʤʝʥʦʚʘʥʠʷ ʧʨʦʜʫʢʪʘ, ʘ ʪʘʢʞʝ ʩʦʦʪʚʝʪʩʪʚʠʷ ʦʧʨʝʜʝʣʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʠʣʠ ʠʥʬʦʨ-

ʤʘʮʠʠ ʦ ʥʝʤ, ʫʢʘʟʘʥʥʦʡ ʥʘ ʤʘʨʢʠʨʦʚʢʝ ʠ (ʠʣʠ) ʋʇɼ. ʉʦʛʣʘʩʥʦ ʥʦʨʤʘʪʠʚʥʦʤʫ ʜʦʢʫʤʝʥʪʫ (ʊʈ 

ʊʉ 033/2013) ʤʦʣʦʢʦ ʠʜʝʥʪʠʬʠʮʠʨʫʝʪʩʷ ʧʦ ʥʘʠʤʝʥʦʚʘʥʠʶ, ʚʠʟʫʘʣʴʥʳʤ ʤʝʪʦʜʦʤ, ʘ ʪʘʢʞʝ ʦʨ-

ʛʘʥʦʣʝʧʪʠʯʝʩʢʠʤ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤʠ ʚ ʧʦʨʷʜʢʝ ʠʭ ʧʝʨʝʯʠʩʣʝʥʠʷ. ʂʘʞʜʳʡ ʤʝʪʦʜ ʠʤʝʝʪ 

ʩʚʦʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ. ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʪʦʜʳ ï ʵʪʦ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʡ ʠ 

ʘʥʘʣʠʪʠʯʝʩʢʠʡ. ʇʝʨʚʳʡ ʜʘʝʪ ʛʣʫʙʦʢʫʶ ʦʮʝʥʢʫ ʟʘʧʘʭʘ, ʚʢʫʩʘ, ʮʚʝʪʘ ʠ ʢʦʥʩʠʩʪʝʥʪʥʦʩʪʠ, ʥʦ ʦʥ 
ʩʫʙʲʝʢʪʠʚʝʥ ʠ ʪʨʝʙʫʝʪ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʥʘʚʳʢʦʚ. ɺʪʦʨʦʡ ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ, ʚ ʪʦʤ 
ʯʠʩʣʝ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʩʦʜʝʨʞʘʥʠʷ ʞʠʨʘ, ʙʝʣʢʘ ʠ ʧʦʩʪʦʨʦʥʥʠʭ ʚʢʣʶʯʝʥʠʡ ʚ ʤʦʣʦʢʝ, ʥʦ ʪʨʝ-

ʙʫʝʪ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʚʨʝʤʝʥʠ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʘʥʘʣʠʟʘ.  

ʂ ʩʦʞʘʣʝʥʠʶ, ʚ ʈʦʩʩʠʠ ʢ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʦʪʥʦʩʷʪʩʷ ʢʘʢ ʚʪʦʨʦʩʪʝʧʝʥʥʦʤʫ ʵʪʘʧʫ ʢʦʥʪʨʦʣʷ 

ʠʣʠ ʞʝ ʧʨʦʚʦʜʷʪ ʬʦʨʤʘʣʴʥʦ, ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʷ ʝʝ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʬʘʣʴʩʠʬʠʢʘʪʘ [4]. ɼʝʢʣʘʨʘ-

ʮʠʠ ʦ ʩʦʦʪʚʝʪʩʪʚʠʠ ʧʨʦʜʫʢʪʘ ʟʘʧʦʣʥʷʝʪ ʩʘʤ ʠʟʛʦʪʦʚʠʪʝʣʴ, ʛʘʨʘʥʪʠʨʫʷ ʝʝ ʙʝʟʦʧʘʩʥʦʩʪʴ ʥʘ ʦʩ-

ʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʪʦʢʦʣʦʚ ʠʩʧʳʪʘʥʠʡ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ, ʦʪʦʙʨʘʥʥʳʭ ʩʘ-

ʤʦʩʪʦʷʪʝʣʴʥʦ ʩ ʥʘʨʫʰʝʥʠʝʤ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʧʦʨʷʜʢʘ ʦʪʙʦʨʘ. ʆʨʛʘʥʠʟʘʮʠʷ ʧʨʦʚʝʜʝʥʠʷ ʢʦʥ-

ʪʨʦʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ʦ ʧʨʝʜʩʪʦʷʱʝʡ ʧʨʦʮʝ-

ʜʫʨʝ ʢʦʥʪʨʦʣʷ. ʂʦʥʪʨʦʣʠʨʫʶʱʠʤ ʣʠʮʘʤ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʦʩʪʘʚʣʝʥʘ ʢ ʧʨʦʚʝʨʢʝ ʧʨʦʜʫʢʮʠʷ, 

ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʢʦʪʦʨʦʡ ʥʝ ʚʳʷʚʠʪ ʬʘʣʴʩʠʬʠʢʘʪ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʬʘʣʴʩʠʬʠʢʘʮʠʠ ʤʦʣʦʢʘ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʥʦʨʤʘʪʠʚʥʳʝ ʪʨʝ-

ʙʦʚʘʥʠʷ (ʢʨʠʪʝʨʠʠ) ʧʦʜʣʠʥʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʦʜʚʝʨʛʘʶʪʩʷ ʬʘʣʴʩʠʬʠʢʘʮʠʠ. 

ɺ ʦʪʥʦʰʝʥʠʠ ʥʘʪʫʨʘʣʴʥʳʭ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʢʦʪʦʨʳʝ ʯʘʱʝ ʚʩʝʛʦ ʷʚʣʷʶʪʩʷ ʦʙʲʝʢʪʦʤ 

ʬʘʣʴʩʠʬʠʢʘʮʠʠ, ʦʩʥʦʚʥʳʝ ʢʨʠʪʝʨʠʠ ʠʭ ʧʦʜʣʠʥʥʦʩʪʠ ʧʨʠʚʝʜʝʥʳ ʚ ʄʝʪʦʜʠʯʝʩʢʠʭ ʫʢʘʟʘʥʠʷʭ 



 

) 

 ___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ 

 ________________________________________________________________________________________________________________________________________________________________________________________________________________________ ___________________ 

 

12 

ʄʋ 4.1/4.2.2484 -2009 çʆʮʝʥʢʘ ʧʦʜʣʠʥʥʦʩʪʠ ʠ ʚʳʷʚʣʝʥʠʝ ʬʘʣʴʩʠʬʠʢʘʮʠʠ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢ-

ʮʠʠè. ʂʨʠʪʝʨʠʠ ʧʦʜʣʠʥʥʦʩʪʠ ʤʦʣʦʢʘ ʩʳʨʦʛʦ ʠ ʧʠʪʴʝʚʦʛʦ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 1 [5]. 

 

ʊʘʙʣʠʮʘ 1 

ʂʨʠʪʝʨʠʠ ʧʦʜʣʠʥʥʦʩʪʠ ʤʦʣʦʢʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʘʭ ʝʛʦ ʬʘʣʴʩʠʬʠʢʘʮʠʠ 

Table 1 

Criteria for the authenticity of milk in various methods of its falsification 

ɺʠʜ ʧʨʦʜʫʢʮʠʠ ʉʧʦʩʦʙ ʬʘʣʴʩʠʬʠʢʘʮʠʠ ʂʨʠʪʝʨʠʠ ʧʦʜʣʠʥʥʦʩʪʠ 

1. ʉʳʨʦʝ ʤʦ-

ʣʦʢʦ  

ʉʥʠʞʝʥʠʝ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʞʠʨʘ 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʙʝʣʢʘ 

ʉʦʩʪʘʚ ʤʦʥʦ- ʠ ʜʠʩʘʭʘʨʠʜʦʚ 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʡʪʨʘʣʠʟʫʶ-

ʱʠʭ ʚʝʱʝʩʪʚ 

ʉʦʜʝʨʞʘʥʠʝ ʘʤʤʠʘʢʘ, ʧʝʨʝʢʠʩʠ ʚʦʜʦ-

ʨʦʜʘ, ʩʦʜʳ 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝ ʤʦʣʦʯʥʳʭ 

ʚʠʜʦʚ ʩʳʨʴʷ, ʜʦʙʘʚʣʝʥʠʝ ʨʘʩ-

ʪʠʪʝʣʴʥʳʭ ʤʘʩʝʣ 

ɾʠʨʥʦ-ʢʠʩʣʦʪʥʳʡ ʩʦʩʪʘʚ ʞʠʨʦʚʦʡ ʯʘ-

ʩʪʠ ʧʨʦʜʫʢʪʘ 

ʂʦʣʠʯʝʩʪʚʦ ɓ-ʩʠʪʦʩʪʝʨʠʥʦʚ, ʢʘʤʧʝʩʪʝ-

ʨʠʥʘ, ʩʪʠʛʤʘʩʪʝʨʠʥʘ ʠ ʙʨʘʩʩʠʢʘʩʪʝʨʠʥʘ 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʥʩʝʨʚʘʥʪʦʚ ʆʪʩʫʪʩʪʚʠʝ ʢʦʥʩʝʨʚʘʥʪʦʚ 

ʌʘʣʴʩʠʬʠʢʘʮʠʷ ʙʝʣʢʦʚʦʛʦ 

ʘʟʦʪʘ (ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʣʘ-

ʤʠʥʘ) 

ʆʪʩʫʪʩʪʚʠʝ ʤʝʣʘʤʠʥʘ 

2. ʇʠʪʴʝʚʦʝ ʤʦ-

ʣʦʢʦ  

ɺʩʝ ʩʧʦʩʦʙʳ, ʧʨʠʚʝʜʝʥʥʳʝ ʜʣʷ 

ʩʳʨʦʛʦ ʤʦʣʦʢʘ 

ɺʩʝ ʢʨʠʪʝʨʠʠ, ʧʨʠʚʝʜʝʥʥʳʝ ʜʣʷ ʩʳʨʦʛʦ 

ʤʦʣʦʢʘ 

ʆʪʩʫʪʩʪʚʠʝ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘ-

ʙʦʪʢʠ 

ʇʨʦʙʘ ʥʘ ʬʦʩʬʘʪʘʟʫ 

 

ʅʦʨʤʘʪʠʚʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʦʧʨʝʜʝʣʝʥʠʷ ʢʨʠʪʝʨʠʝʚ ʧʦʜʣʠʥʥʦʩʪʠ ʤʦʣʦʢʘ ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʩʪʘʥʜʘʨʪʘʤʠ ʠ ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣ. 2 [5]. 

ʊʘʙʣʠʮʘ 2 

ɿʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʝʚ ʧʦʜʣʠʥʥʦʩʪʠ ʤʦʣʦʢʘ ʠ ʤʝʪʦʜʳ ʠʭ ʦʧʨʝʜʝʣʝʥʠʷ 

Table 2 

The importance of milk authenticity criteria and methods for their determination 

ʂʨʠʪʝʨʠʠ ʧʦʜʣʠʥ-

ʥʦʩʪʠ 

ɿʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷ ʄʝʪʦʜ ʢʦʥʪʨʦʣʷ  

1. ʄʘʩʩʦʚʘʷ ʜʦʣʷ 

ʞʠʨʘ 

ʇʦ ʟʥʘʯʝʥʠʶ, ʟʘʷʚ-

ʣʝʥʥʦʤʫ ʚ ʚʝʪʝʨʠ-

ʥʘʨʥʦʤ ʩʝʨʪʠʬʠʢʘʪʝ 

(ʜʣʷ ʩʳʨʦʛʦ ʤʦʣʦʢʘ) 

ʠʣʠ ʚ ʜʝʢʣʘʨʘʮʠʠ ʦ 

ʩʦʦʪʚʝʪʩʪʚʠʠ (ʜʣʷ 

ʧʠʪʴʝʚʦʛʦ ʤʦʣʦʢʘ) 

ɻʆʉʊ 22760. ʄʦʣʦʯʥʳʝ 

ʧʨʦʜʫʢʪʳ. ɻʨʘʚʠʤʝʪʨʠʯʝ-

ʩʢʠʡ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ 

ʞʠʨʘ 

çʈʫʢʦʚʦʜʩʪʚʦ ʧʦ 

ʤʝʪʦʜʘʤ ʘʥʘʣʠʟʘ 

ʢʘʯʝʩʪʚʘ ʠ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ ʧʠʱʝ-

ʚʳʭ ʧʨʦʜʫʢʪʦʚè / 

ʇʦʜ ʨʝʜ. 

ʀ. ʄ. ʉʢʫʨʠʭʠʥʘ, 

ɺ. ɸ. ʊʫʪʝʣʴʷʥʘ, 

ʄ., çɹʨʘʥʜʝʩè, 

çʄʝʜʠʮʠʥʘè, 

1998 ʛ. 

2. ʄʘʩʩʦʚʘʷ ʜʦʣʷ 

ʙʝʣʢʘ 

ʊʦ ʞʝ ɻʆʉʊ 25179. ʄʦʣʦʢʦ. 

ʄʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ 

ʙʝʣʢʘ 

3. ʉʦʩʪʘʚ ʤʦʥʦ- ʠ 

ʜʠʩʘʭʘʨʠʜʦʚ 

ʄʝʥʝʝ 2 % ʦʪ ʩʦʜʝʨ-

ʞʘʥʠʷ ʣʘʢʪʦʟʳ, ʥʦʨ-

ʤʠʨʫʝʤʦʡ ʦʪ 2,2 ʜʦ 

9,4 ʛ/100 ʛ 

ɻʆʉʊ ʈ 51258. ʄʦʣʦʢʦ ʠ 

ʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ. ʄʝ-

ʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʩʘʭʘ-

ʨʦʟʳ ʠ ʛʣʶʢʦʟʳ 
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4. ʉʦʜʝʨʞʘʥʠʝ ʘʤ-

ʤʠʘʢʘ, ʧʝʨʝʢʠʩʠ ʚʦ-

ʜʦʨʦʜʘ, ʩʦʜʳ 

ʅʝ ʜʦʧʫʩʢʘʝʪʩʷ ɻʆʉʊ 24066. ʄʦʣʦʢʦ. 

ʄʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʘʤ-

ʤʠʘʢʘ 

ɻʆʉʊ 24967. ʄʦʣʦʢʦ. 

ʄʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʧʝʨʝ-

ʢʠʩʠ ʚʦʜʦʨʦʜʘ 

ɻʆʉʊ 24065. ʄʦʣʦʢʦ. 

ʄʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ 

ʩʦʜʳ 

5. ɾʠʨʥʦ-ʢʠʩʣʦʪ-

ʥʳʡ ʩʦʩʪʘʚ ʞʠʨʦ-

ʚʦʡ ʯʘʩʪʠ ʧʨʦʜʫʢʪʘ 

ʆʪ 2,0 ʜʦ 4,2 % ʦʪ 

ʩʫʤʤʳ ʞʠʨʥʳʭ ʢʠʩ-

ʣʦʪ 

ɻʆʉʊ ʈ 51483. ʄʘʩʣʘ 

ʨʘʩʪʠʪʝʣʴʥʳʝ ʠ ʞʠʨʳ ʞʠ-

ʚʦʪʥʳʝ. ʆʧʨʝʜʝʣʝʥʠʝ ʤʝ-

ʪʦʜʦʤ ʛʘʟʦʚʦʡ ʭʨʦʤʘʪʦ-

ʛʨʘʬʠʠ 

6. ʂʦʣʠʯʝʩʪʚʦ ɓ-ʩʠ-

ʪʦʩʪʝʨʠʥʦʚ, ʢʘʤʧʝ-

ʩʪʝʨʠʥʘ, ʩʪʠʛʤʘʩʪʝ-

ʨʠʥʘ ʠ ʙʨʘʩʩʠʢʘʩʪʝ-

ʨʠʥʘ 

ʄʝʥʝʝ 2 % (ʧʨʝʚʳ-

ʰʝʥʠʝ ʵʪʦʛʦ ʟʥʘʯʝ-

ʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʤʘʩʣʘ); ʥʦʨʤʘ ʩʦʜʝʨ-

ʞʘʥʠʷ ʭʦʣʝʩʪʝʨʠʥʘ 

ʜʦ 22 ʤʛ/100 ʛ 

ɻʆʉʊ ʈ 51471. ɾʠʨ ʤʦ-

ʣʦʯʥʳʡ. ʄʝʪʦʜ ʦʙʥʘʨʫ-

ʞʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʳʭ ʞʠ-

ʨʦʚ 

7. ʆʪʩʫʪʩʪʚʠʝ ʢʦʥ-

ʩʝʨʚʘʥʪʦʚ 

ʅʝ ʜʦʧʫʩʢʘʝʪʩʷ ʩʦʨ-

ʙʠʥʦʚʘʷ ʢʠʩʣʦʪʘ ʠ ʝʝ 

ʩʦʣʠ; ʙʝʥʟʦʡʥʘʷ ʠ ʝʝ 

ʩʦʣʠ ʥʝ ʙʦʣʝʝ 0,01 % 

ɻʆʉʊ 31504. ʄʦʣʦʢʦ ʠ 

ʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ 

ʢʦʥʩʝʨʚʘʥʪʦʚ ʠ ʢʨʘʩʠʪʝ-

ʣʝʡ 

8. ʆʪʩʫʪʩʪʚʠʝ ʤʝʣʘ-

ʤʠʥʘ 

ʅʝ ʜʦʧʫʩʢʘʝʪʩʷ ʙʦ-

ʣʝʝ 1,0 ʤʛ/ʢʛ 

ɻʆʉʊ 34515. ʄʦʣʦʢʦ, ʤʦ-

ʣʦʯʥʘʷ ʧʨʦʜʫʢʮʠʷ, ʩʦʝ-

ʚʳʝ ʧʨʦʜʫʢʪʳ. ʆʧʨʝʜʝʣʝ-

ʥʠʝ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʤʝʣʘ-

ʤʠʥʘ 

9. ʇʨʦʙʘ ʥʘ ʬʦʩʬʘ-

ʪʘʟʫ 

ʄʦʣʦʢʦ ʜʦʣʞʥʦ ʚʳ-

ʜʝʨʞʘʪʴ ʠʩʧʳʪʘʥʠʝ 

ɻʆʉʊ 3623. ʄʦʣʦʢʦ ʠ ʤʦ-

ʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ. ʄʝ-

ʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʩʪʝ-

ʨʠʟʘʮʠʠ 

 

ʀʟ ʩʦʜʝʨʞʘʥʠʷ ʪʘʙʣ. 2 ʩʣʝʜʫʝʪ, ʯʪʦ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʬʘʣʴʩʠʬʠʢʘʪʘ ʠʤʝʝʪʩʷ ʧʦʣʥʘʷ ʥʦʨʤʘ-

ʪʠʚʥʘʷ ʙʘʟʘ ʜʣʷ ʢʦʥʪʨʦʣʷ ʧʦʜʣʠʥʥʦʩʪʠ ʤʦʣʦʢʘ. ɿʥʘʯʠʪ, ʝʩʣʠ ʙʳ ʧʨʦʮʝʜʫʨʳ ʦʮʝʥʢʠ ʩʦʦʪʚʝʪ-

ʩʪʚʠʷ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ (ʥʘʜʟʦʨʘ) ʨʝʘʣʴʥʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʦʚʘʣʠ ʬʘʣʴʩʠʬʠʢʘʮʠʠ, ʪʦ 

ʇʨʘʚʠʪʝʣʴʩʪʚʫ ʈʌ ʥʝ ʧʨʠʰʣʦʩʴ ʙʳ ʚʳʥʦʩʠʪʴ ʧʦʩʪʘʥʦʚʣʝʥʠʷ ʦ ʧʦʵʪʘʧʥʦʡ ʤʘʨʢʠʨʦʚʢʝ ʧʨʦʜʫʢ-

ʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʦʣʦʯʥʳʭ, ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʤ ʟʥʘʢʦʤ çʏʝʩʪʥʳʡ ʟʥʘʢè, ʥʘʥʝʩʝʥʠʝ ʢʦʪʦʨʦʛʦ 

ʩʚʷʟʘʥʦ ʩ ʚʳʩʦʢʠʤʠ ʟʘʪʨʘʪʘʤʠ ʜʣʷ ʠʟʛʦʪʦʚʠʪʝʣʝʡ. ʉʫʪʴ ʤʘʨʢʠʨʦʚʢʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʘʥʝʩʝʥʠʠ 
ʟʥʘʢʘ ʜʚʫʭʤʝʨʥʳʤ ʤʘʪʨʠʯʥʳʤ ʢʦʜʠʨʦʚʘʥʠʝʤ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʮʠʬʨʦʚʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʨʦ-

ʜʫʢʪʦʚ ʩ ʮʝʣʴʶ ʩʦʢʨʘʱʝʥʠʷ ʬʘʣʴʩʠʬʠʢʘʪʘ. ʄʦʣʦʯʥʘʷ ʧʨʦʜʫʢʮʠʷ ʫʞʝ ʤʘʨʢʠʨʫʝʪʩʷ ʪʘʢʠʤ ʩʧʦ-

ʩʦʙʦʤ, ʘ ʪʘʢʞʝ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʯʝʨʝʟ ʌɻʀʉ çʄʝʨʢʫʨʠʡè, ʥʦ ʦʪʯʝʪʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʢʦʥʪʨʦʣʠ-

ʨʫʶʱʠʭ ʦʨʛʘʥʦʚ ʥʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʦʣʥʦʡ ʧʦʙʝʜʝ ʥʘʜ ʬʘʣʴʩʠʬʠʢʘʪʦʤ. ʅʝʜʦʙʨʦʩʦʚʝʩʪʥʳʝ 

ʠʟʛʦʪʦʚʠʪʝʣʠ ʧʦʣʴʟʫʶʪʩʷ ʦʙʭʦʜʦʤ ʩʠʩʪʝʤ çʄʝʨʢʫʨʠʡè ʠ çʏʝʩʪʥʳʡ ʟʥʘʢè. ʇʦ ʜʘʥʥʳʤ ʵʢʩʧʝʨ-

ʪʦʚ, ʟʘ 2024 ʛ. ʬʘʣʴʩʠʬʠʢʘʪ ʚ ʤʦʣʦʯʥʦʡ ʦʪʨʘʩʣʠ ʩʦʩʪʘʚʠʣ 5 % ʠ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʢ ʨʦʩʪʫ. 



 

) 

 ___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ 

 ________________________________________________________________________________________________________________________________________________________________________________________________________________________ ___________________ 

 

14 

ʆʪʤʝʯʘʝʪʩʷ ʦ ʨʦʩʪʝ ʜʦʣʠ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʩ ʟʘʤʝʥʠʪʝʣʷʤʠ ʤʦʣʦʯʥʦʛʦ ʞʠʨʘ ʠʟ-ʟʘ ʥʝʜʦ-

ʩʪʘʪʢʘ ʥʘʪʫʨʘʣʴʥʦʛʦ ʩʳʨʴʷ, ʚʳʥʫʞʜʘʶʱʝʛʦ ʠʟʛʦʪʦʚʠʪʝʣʝʡ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʦʣʝʝ ʜʝʰʝʚʳʝ ʨʘʩ-

ʪʠʪʝʣʴʥʳʝ ʞʠʨʳ. ʉʝʙʝʩʪʦʠʤʦʩʪʴ ʪʘʢʦʡ ʧʨʦʜʫʢʮʠʠ ʩʥʠʞʘʝʪʩʷ ʙʦʣʝʝ ʯʝʤ ʚ ʯʝʪʳʨʝ ʨʘʟʘ, ʯʝʤ ʫ 

ʧʦʜʣʠʥʥʳʭ ʘʥʘʣʦʛʦʚ, ʠ ʵʪʘ ʬʘʣʴʩʠʬʠʮʠʨʦʚʘʥʥʘʷ ʧʨʦʜʫʢʮʠʷ ʚʦʩʪʨʝʙʦʚʘʥʘ, ʦʩʦʙʝʥʥʦ ʚ ʩʝʛ-

ʤʝʥʪʝ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ ʠ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʟʘʢʫʧʦʢ. 

ɿʘʷʚʣʝʥʦ, ʯʪʦ ʜʦ 1 ʩʝʥʪʷʙʨʷ 2025 ʛ. ʄʠʥʩʝʣʴʭʦʟ, ʄʠʥʧʨʦʤʪʦʨʛ ʠ ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨ 

ʜʦʣʞʥʳ ʜʘʪʴ ʧʨʝʜʣʦʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʫʚʝʣʠʯʘʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʬʘʣʴʩʠʬʠʮʠ-

ʨʦʚʘʥʥʳʭ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʚ ʚʠʜʝ ʚʚʝʜʝʥʠʷ ʰʪʨʘʬʦʚ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʜʦ 10 % ʦʪ ʚʳʨʫʯʢʠ 

ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʳʭ ʠʟʛʦʪʦʚʠʪʝʣʝʡ.  

ɼʝʡʩʪʚʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʚʳʷʚʣʝʥʠʷ ʬʘʣʴʩʠʬʠʢʘʪʘ ʦʩʪʘʝʪʩʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʦʥʪʨʦʣʠʨʫʶ-

ʱʠʭ ʦʨʛʘʥʦʚ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʢʦʥʪʨʦʣʴ ʟʘ ʢʘʯʝʩʪʚʦʤ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʤʦʣʦʯʥʳʭ, ʧʫʪʝʤ ʧʨʦʚʝʜʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʪʦ-

ʨʳʭ ʬʘʣʴʩʠʬʠʮʠʨʦʚʘʥʥʳʝ ʧʨʦʜʫʢʪʳ ʧʦʜʣʝʞʘʪ ʫʥʠʯʪʦʞʝʥʠʶ. ʈʦʩʪ ʬʘʣʴʩʠʬʠʢʘʪʘ ʩʦʟʜʘʝʪ ʥʝ-

ʟʜʦʨʦʚʫʶ ʢʦʥʢʫʨʝʥʮʠʶ ʜʣʷ ʜʦʙʨʦʩʦʚʝʩʪʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʨʝʘʣʠʟʫʶʱʠʭ ʥʝ çʧʩʝʚʜʦʤʦʣʦʯ-

ʥʳʝè, ʘ ʧʦʜʣʠʥʥʳʝ ʧʨʦʜʫʢʪʳ. ɹʠʟʥʝʩ-ʩʦʦʙʱʝʩʪʚʦ, ʢʘʢ ʚʩʝʛʜʘ, ʪʨʝʙʫʝʪ ʦʪ ʛʦʩʫʜʘʨʩʪʚʘ ʙʦʣʝʝ 

ʤʷʛʢʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʠ ʧʨʝʜʣʘʛʘʝʪ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʤʝʨʳ.  

 

ʌʘʣʴʩʠʬʠʢʘʮʠʷ ʤʦʣʦʢʘ ʩʚʷʟʘʥʘ ʩ ʞʝʣʘʥʠʝʤ ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʳʭ ʣʠʮ ʧʦʣʫʯʠʪʴ ʥʝʟʘʢʦʥ-

ʥʫʶ ʧʨʠʙʳʣʴ ʟʘ ʩʯʝʪ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʫʜʝʰʝʚʣʝʥʠʷ ʝʛʦ ʩʝʙʝʩʪʦʠʤʦʩʪʠ, ʯʪʦ ʧʦʜʨʳʚʘʝʪ ʨʳʥʦʯ-

ʥʫʶ ʢʦʥʢʫʨʝʥʮʠʶ, ʦʪ ʢʦʪʦʨʦʡ ʩʪʨʘʜʘʶʪ ʜʦʙʨʦʩʦʚʝʩʪʥʳʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʠ. 

ʌʘʣʴʩʠʬʠʮʠʨʦʚʘʥʥʦʝ ʤʦʣʦʢʦ ï ɻ ʪʦ ʫʤʳʰʣʝʥʥʦ ʠʟʤʝʥʝʥʥʳʡ ʧʨʦʜʫʢʪ, ʠʤʝʶʱʠʡ ʩʢʨʳʪʳʝ 

ʩʚʦʡʩʪʚʘ ʠ ʢʘʯʝʩʪʚʦ, ʘ ʪʘʢʞʝ ʟʘʚʝʜʦʤʦ ʥʝʜʦʩʪʦʚʝʨʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʝʛʦ ʩʦʩʪʘʚʝ ʠ ʜʨʫʛʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ. 

ɼʣʷ ʤʦʣʦʢʘ ʠʩʧʦʣʴʟʫʶʪ ʰʝʩʪʴ ʚʠʜʦʚ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʬʘʣʴʩʠʬʠʢʘʮʠʡ, ʢʘʞʜʘʷ ʠʭ 

ʢʦʪʦʨʳʭ ʚʚʦʜʠʪ ʚ ʟʘʙʣʫʞʜʝʥʠʝ ʧʦʪʨʝʙʠʪʝʣʝʡ ʧʨʠ ʞʝʣʘʥʠʠ ʚʳʙʨʘʪʴ ʢʘʯʝʩʪʚʝʥʥʦʝ ʤʦʣʦʢʦ. 

ʇʦʜʪʚʝʨʜʠʪʴ ʢʘʯʝʩʪʚʦ ʤʦʣʦʢʘ ʚʦʟʤʦʞʥʦ ʧʨʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʦʧʨʝʜʝʣʝʥʠʠ ʢʨʠʪʝʨʠʝʚ 

ʝʛʦ ʧʦʜʣʠʥʥʦʩʪʠ ʤʝʪʦʜʘʤʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʚ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʘʭ ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ.  

ɼʝʡʩʪʚʫʶʱʘʷ ʣʠʙʝʨʘʣʴʥʘʷ ʤʦʜʝʣʴ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʨʳʥʢʘ 

ʥʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʚʳʷʚʣʝʥʠʶ ʬʘʣʴʩʠʬʠʮʠʨʦʚʘʥʥʳʭ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʦ ʯʝʤ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʜʘʥʥʳʝ ʵʢʩʧʝʨʪʦʚ ʦ ʨʦʩʪʝ ʬʘʣʴʩʠʬʠʢʘʪʘ ʚ 2024 ʛ. ʜʦ 5 % ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ 

ʧʨʦʠʟʚʝʜʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʩʢʣʶʯʝʥʠʝʤ ʦʙʱʝʧʨʠʟʥʘʥʥʳʭ ʵʬ-

ʬʝʢʪʠʚʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚ ʬʦʨʤʝ ʦʮʝʥʢʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʧʨʦʜʫʢʮʠʠ ʠ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ (ʥʘʜʟʦʨʘ). ʄʦʜʝʣʴ ʟʘʱʠʱʘʝʪ ʙʠʟʥʝʩ ʦʪ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʙʘʨʴʝʨʦʚ, ʥʦ ʥʝ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʟʘʱʠʪʝ ʧʦʪʨʝʙʠʪʝʣʝʡ ʦʪ ʧʨʠʦʙʨʝʪʝʥʠʷ ʬʘʣʴʩʠʬʠʢʘʪʘ.  
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ʎʝʥʥʳʤ ʨʝʩʫʨʩʦʤ, ʦʙʣʘʜʘʶʱʠʤ ʢʦʤʧʣʝʢʩʦʤ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʠ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʠ ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʤ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʧʨʷʥʦ-ʘʨʦʤʘ-

ʪʠʯʝʩʢʠʝ ʨʘʩʪʝʥʠʷ. ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʫʩʪʦʡʯʠʚʳʡ ʨʦʩʪ ʠʥʪʝʨʝʩʘ ʢ ʜʘʥʥʦʡ 

ʛʨʫʧʧʝ ʨʘʩʪʝʥʠʡ. ʀʭ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʘʩʰʪʘʙʘʤʠ ʤʝʞʜʫʥʘʨʦʜʥʦʡ 

ʪʦʨʛʦʚʣʠ, ʛʜʝ ʦʥʠ ʟʘʥʠʤʘʶʪ ʩʪʘʙʠʣʴʥʫʶ ʥʠʰʫ ʵʢʩʧʦʨʪʥʦ-ʠʤʧʦʨʪʥʦʡ ʧʨʦʜʫʢʮʠʠ ʧʨʦʤʳʰʣʝʥ-

ʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʆʩʦʙʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʮʝʥʥʦʩʪʴ ʵʪʠʭ ʨʘʩʪʝʥʠʡ ʦʙʫʩʣʦʚʣʝʥʘ ʩʦʜʝʨʞʘʱʠʤʩʷ 

ʚ ʠʭ ʙʠʦʭʠʤʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʵʬʠʨʥʦʤ ʤʘʩʣʦʤ [1ï3]. ʕʬʠʨʥʳʝ ʤʘʩʣʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʤʥʦ-

ʛʦʢʦʤʧʦʥʝʥʪʥʳʝ ʩʤʝʩʠ ʣʝʪʫʯʠʭ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʜʦʙʳʚʘʝʤʳʭ ʠʟ ʨʘʟʣʠʯʥʳʭ 

ʨʘʩʪʝʥʠʡ, ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʤ ʠ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʤ ʜʝʡʩʪʚʠʝʤ, ʚʢʣʶʯʘʷ ʘʥʪʠ-

ʩʝʧʪʠʯʝʩʢʦʝ, ʧʨʦʪʠʚʦʠʥʬʝʢʮʠʦʥʥʦʝ, ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʝ ʠ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʝ ʜʝʡʩʪʚʠʷ 

[4ï5]. 

ɺʘʞʥʦʝ ʭʦʟʷʡʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʢʘʢ ʣʝʢʘʨʩʪʚʝʥʥʦʝ, ʵʬʠʨʦʤʘʩʣʠʯʥʦʝ ʠ ʧʨʷʥʦ-ʘʨʦʤʘʪʠ-

ʯʝʩʢʦʝ ʩʳʨʴʝ ʠʤʝʝʪ ʢʦʨʠʘʥʜʨ ʧʦʩʝʚʥʦʡ (ʉoriandrum sativum L.), ʢʦʪʦʨʳʡ ʠʟʥʘʯʘʣʴʥʦ ʧʨʦʠʟ-

ʨʘʩʪʘʣ ʚ ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʝ, ʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʫʣʴʪʠʚʠʨʫʝʪʩʷ ʧʦʚʩʝʤʝʩʪʥʦ. ʇʣʦʜʳ ʢʦʨʠ-

ʘʥʜʨʘ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʜʣʷ ʘʨʦʤʘʪʠʟʘʮʠʠ ʤʷʩʥʳʭ ʠ ʨʳʙʥʳʭ 

ʧʨʦʜʫʢʪʦʚ, ʢʦʣʙʘʩ, ʤʘʨʠʥʘʜʦʚ, ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʠ ʢʦʥʜʠʪʝʨʩʢʠʭ ʠʟʜʝʣʠʡ. ɺ ʤʝʜʠʮʠʥʩʢʠʭ ʮʝʣʷʭ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʣʦʜʳ, ʧʨʦʷʚʣʷʶʱʠʝ ʩʧʘʟʤʦʣʠʪʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ɾʂʊ, ʠ ʵʬʠʨʥʦʝ ʤʘʩʣʦ, 

ʧʨʠʤʝʥʷʝʤʦʝ ʚ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ, ʢʦʩʤʝʪʠʯʝʩʢʦʡ ʠ ʧʘʨʬʶʤʝʨʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʈʘʟʣʠ-

ʯʠʷ ʚ ʭʠʤʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʵʬʠʨʥʳʭ ʤʘʩʝʣ ʠʟ ʨʘʟʥʳʭ ʯʘʩʪʝʡ ʨʘʩʪʝʥʠʷ ʦʧʨʝʜʝʣʷʶʪ ʠʭ ʜʠʬʬʝ-

ʨʝʥʮʠʨʦʚʘʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ: ʟʝʣʝʥʥʫʶ ʤʘʩʩʫ ʜʦʙʘʚʣʷʶʪ ʚ ʢʘʨʨʠ ʠ ʩʦʫʩʳ, ʘ ʧʣʦʜʳ ï ʚ ʤʘʨʠ-

ʥʘʜʳ ʠ ʤʷʩʥʳʝ ʧʨʦʜʫʢʪʳ [6ï7]. 

ʍʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʦʜʠʤʳʝ ʫʯʝʥʳʤʠ ʚ ʧʦʣʫʯʝʥʠʠ ʵʬʠʨʥʳʭ ʤʘʩʝʣ 

ʨʘʟʣʠʯʥʳʤʠ ʤʝʪʦʜʘʤʠ ʵʢʩʪʨʘʢʮʠʠ (ʥʘʧʨʠʤʝʨ, ʧʘʨʦʚʘʷ ʜʠʩʪʠʣʣʷʮʠʷ, CO2 ï ʵʢʩʪʨʘʢʮʠʷ), ʜʝ-

ʤʦʥʩʪʨʠʨʫʶʪ ʜʦʤʠʥʠʨʦʚʘʥʠʝ ʣʠʥʘʣʦʦʣʘ (65ï87 %) ʚ ʩʦʩʪʘʚʝ ʧʣʦʜʦʚ ʢʦʨʠʘʥʜʨʘ. ʉʦʧʫʪʩʪʚʫʶ-

ʱʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʷʚʣʷʶʪʩʷ Ŭ-ʧʠʥʝʥ (5,98 %), ʢʘʤʬʦʨʘ (5,27 %), ʛʝʨʘʥʠʣʘʮʝʪʘʪ (4,65 %) ʠ 

ʛʝʨʘʥʠʦʣ (1,90 %). ʃʠʥʘʣʦʦʣ, ʚʳʜʝʣʷʝʤʳʡ ʤʝʪʦʜʦʤ ʙʦʥʦʚʦʡ ʦʯʠʩʪʢʠ, ʩʣʫʞʠʪ ʢʣʶʯʝʚʳʤ ʧʦʣʫ-

ʧʨʦʜʫʢʪʦʤ ʜʣʷ ʩʠʥʪʝʟʘ ʨʷʜʘ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʪʘʢʠʭ ʢʘʢ ʮʠʪʨʘʣʴ, ʣʠʥʘʣʠʘʮʝʪʘʪ, ʛʝʨʘ-

ʥʠʦʣ. ʉʦʜʝʨʞʘʥʠʝ ʢʘʤʬʦʨʳ ʚ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʦʤ ʤʘʩʣʝ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʦ ʥʘ ʫʨʦʚʥʝ ʥʝ ʙʦ-

ʣʝʝ 6 %, ʧʦʩʢʦʣʴʢʫ ʝʝ ʧʦʚʳʰʝʥʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ (7ï8 %) ʦʩʣʦʞʥʷʶʪ ʩʠʥʪʝʟ ʮʠʪʨʘʣʷ, ʧʨʠʤʝ-

ʥʷʝʤʦʛʦ ʚ ʦʬʪʘʣʴʤʦʣʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʜʣʷ ʣʝʯʝʥʠʷ ʢʝʨʘʪʠʪʦʚ ʠ ʢʦʥʲʶʥʢʪʠʚʠʪʦʚ [8ï10]. 
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ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʥʘ ʙʘʟʝ ʢʘʬʝʜʨʳ ʪʝʭʥʦʣʦʛʠʠ ʭʨʘʥʝʥʠʷ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʧʣʦʜʦʦʚʦʱʥʦʡ 

ʠ ʨʘʩʪʝʥʠʝʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ ʌɻɹʆʋ ɺʆ çʈɻɸʋ ï ʄʉʍɸ ʠʤʝʥʠ ʂ.ɸ. ʊʠʤʠʨʷʟʝʚʘè. ʄʘʪʝ-

ʨʠʘʣʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ ʩʝʤʝʥʘ ʢʦʨʠʘʥʜʨʘ ʧʦʩʝʚʥʦʛʦ (Coriandrum sativum L.): 

1. ʂʦʤʤʝʨʯʝʩʢʠʡ ʦʙʨʘʟʝʮ ʪʦʨʛʦʚʦʡ ʤʘʨʢʠ çʇʨʷʥʘʷ ʛʨʷʜʢʘè (ʛ. ʈʝʫʪʦʚ) (çʆʙʨʘʟʝʮ 1è). 

2. ʆʙʨʘʟʝʮ, ʚʳʨʘʱʝʥʥʳʡ ʚ ʘʛʨʦʮʝʥʦʟʝ ʥʘ ʦʧʳʪʥʳʭ ʧʦʣʷʭ ʢʘʬʝʜʨʳ ʦʚʦʱʝʚʦʜʩʪʚʘ ʌɻɹʆʋ 

ɺʆ çʈɻɸʋ ï ʄʉʍɸ ʠʤʝʥʠ ʂ.ɸ. ʊʠʤʠʨʷʟʝʚʘè (çʆʙʨʘʟʝʮ 2è). 

ʇʣʦʜʳ ʢʦʨʠʘʥʜʨʘ ʧʦʩʝʚʥʦʛʦ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʪʨʝʙʦʚʘʥʠʷʤ ɻʆʉʊ 

17082.1-93 çʇʣʦʜʳ ʵʬʠʨʦʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ. ʇʨʘʚʠʣʘ ʧʨʠ-

ʝʤʢʠ ʠ ʤʝʪʦʜʳ ʦʪʙʦʨʘ ʧʨʦʙè. ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦ-

ʜʦʤ ʛʠʜʨʦʜʠʩʪʠʣʣʷʮʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʧʧʘʨʘʪʘ ʂʣʝʚʝʥʜʞʝʨʘ (ʨʠʩ. 1) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ɻʆʉʊ 17082.5-88 çʇʣʦʜʳ ʵʬʠʨʦʤʘʩʣʠʯʥʳʭ ʢʫʣʴʪʫʨ. ʇʨʦʤʳʰʣʝʥʥʦʝ ʩʳʨʴʝ. ʄʝʪʦʜʳ ʦʧʨʝʜʝ-

ʣʝʥʠʷ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘè.  

 

ʈʠʩ. 1. ʉʭʝʤʘ ʘʧʧʘʨʘʪʘ ʂʣʝʚʝʥʜʞʝʨʘ ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʠʟ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ: 1 ï ʢʦʣʙʘ; 2 ï ʧʘʨʦʧʨʦʚʦʜʥʘʷ ʠʟʦʛʥʫʪʘʷ ʪʨʫʙʢʘ; 3 ï ʭʦʣʦʜʠʣʴʥʠʢ; 

4 ï ʛʨʘʜʫʠʨʦʚʘʥʥʳʡ ʧʨʠʝʤʥʠʢ; 5 ï ʩʧʫʩʢʥʦʡ ʢʨʘʥ; 6 ï ʨʘʩʰʠʨʝʥʠʝ ʧʨʠʝʤʥʠʢʘ; 7 ï ʙʦʢʦʚʘʷ ʪʨʫʙʢʘ 

ʧʨʠʝʤʥʠʢʘ; 8 ï ʨʝʟʠʥʦʚʳʡ ʰʣʘʥʛ; 9 ï ʩʣʠʚʥʘʷ ʪʨʫʙʢʘ (ʬʦʪʦ ʠʟ ʦʪʢʨʳʪʳʭ ʠʩʪʦʯʥʠʢʦʚ) 

Fig. 1. Clevenger apparatus for the quantitative determination of essential oil from vegetable raw 

materials: 1 ï flask; 2 ï curved steam pipe; 3 ï refrigerator; 4 ï graduated receiver; 5 ï drain valve; 

6 ï receiver extension; 7 ï receiver side tube; 8 ï rubber hose; 9 ï drain tube (photos from open sources) 

 
ɼʘʥʥʳʡ ʤʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʦʪʛʦʥʢʝ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʠʟ ʩʳʨʴʷ ʩʧʦʩʦʙʦʤ ʛʠʜʨʦʜʠʩʪʠʣʣʷʮʠʠ 

ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʠʟʤʝʨʝʥʠʝʤ ʤʘʩʣʘ ʚ ʛʨʘʜʫʠʨʦʚʘʥʥʦʡ ʯʘʩʪʠ ʧʨʠʝʤʥʠʢʘ. ʇʝʨʝʜ ʘʥʘʣʠʟʦʤ 
ʥʘʚʝʩʢʠ ʧʣʦʜʦʚ ʢʦʨʠʘʥʜʨʘ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ ʤʘʩʩʦʡ 150 ʛ ʦʯʠʱʘʣʠ ʦʪ ʧʦʩʪʦʨʦʥʥʠʭ ʧʨʠ-
ʤʝʩʝʡ, ʠʟʤʝʣʴʯʘʣʠ ʥʘ ʣʘʙʦʨʘʪʦʨʥʦʡ ʤʝʣʴʥʠʮʝ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʵʢʩʪʨʘʢʮʠʠ ʣʝʪʫʯʠʭ ʢʦʤʧʦ-
ʥʝʥʪʦʚ ʠ ʫʚʝʣʠʯʝʥʠʷ ʧʣʦʱʘʜʠ ʢʦʥʪʘʢʪʘ ʩ ʜʠʩʪʠʣʣʷʪʦʤ. ʀʟʤʝʣʴʯʝʥʥʦʝ ʩʳʨʴʝ ʧʦʤʝʱʘʣʠ ʚ ʢʦʣʙʫ 
ʜʠʩʪʠʣʣʷʮʠʦʥʥʦʡ ʫʩʪʘʥʦʚʢʠ ʠ ʜʦʙʘʚʣʷʣʠ 750 ʤʣ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ (ʩʦʦʪʥʦʰʝʥʠʝ ʩʳʨʴʝ 
: ʚʦʜʘ ʢʘʢ 1 : 5), ʧʦʩʣʝ ʯʝʛʦ ʢʦʣʙʫ, ʩʦʝʜʠʥʝʥʥʫʶ ʟʘʪʝʤ ʩ ʘʧʧʘʨʘʪʦʤ ʂʣʝʚʝʥʜʞʝʨʘ, ʫʩʪʘʥʘʚʣʠ-
ʚʘʣʠ ʥʘ ʨʝʛʫʣʠʨʫʝʤʫʶ ʵʣʝʢʪʨʦʧʣʠʪʢʫ ʠ ʧʨʦʠʟʚʦʜʠʣʠ ʥʘʛʨʝʚ ʢʦʣʙr  ʩ ʦʙʨʘʟʮʦʤ ʜʦ ʥʘʯʘʣʘ ʠʥ-
ʪʝʥʩʠʚʥʦʛʦ ʢʠʧʝʥʠʷ (ʧʨʠʤʝʨʥʦ 100 Áʉ). ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʧʦʷʚʣʷʶʪʩʷ ʧʝʨʚʳʝ ʢʘʧʣʠ ʜʠʩʪʠʣʣʷʪʘ, 
ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʥʘʯʘʣʦ ʦʪʩʯʝʪʘ ʚʨʝʤʝʥʠ ʦʪʛʦʥʢʠ, ʟʘ 10 ʤʠʥ ʜʦ ʢʦʥʮʘ ʦʪʛʦʥʢʠ ʧʨʝʢʨʘʱʘʶʪ. ɿʘ 
10 ʤʠʥ ʜʦ ʟʘʚʝʨʰʝʥʠʷ ʦʪʛʦʥʢʠ ʦʪʢʣʶʯʘʣʠ ʥʘʩʦʩ, ʢʦʪʦʨʳʡ ʩʧʦʩʦʙʩʪʚʦʚʘʣ ʥʘʛʥʝʪʘʥʠʶ ʦʭʣʘ-
ʞʜʝʥʥʦʡ ʚʦʜʳ ʚ ʭʦʣʦʜʠʣʴʥʠʢ, ʜʣʷ ʧʦʣʥʦʛʦ ʩʪʝʢʘʥʠʷ ʢʦʥʜʝʥʩʠʨʦʚʘʥʥʦʛʦ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʩʦ 
ʩʪʝʥʦʢ ʚ ʛʨʘʜʫʠʨʦʚʘʥʥʳʡ ʧʨʠʝʤʥʠʢ. ʊʘʢʞʝ ʦʪʢʣʶʯʘʣʠ ʥʘʛʨʝʚ, ʧʦʩʣʝ ʯʝʛʦ ʫʩʪʘʥʦʚʢʫ ʦʪʩʪʘʚ-
ʣʷʣʠ ʚ ʩʪʦʨʦʥʫ ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʧʘʨʘ ʚ ʚʦʟʜʫʰʥʦʡ ʪʨʫʙʢʝ ʘʧʧʘʨʘʪʘ. ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʧʨʦʮʝʩʩʘ 
ʦʭʣʘʞʜʝʥʠʷ ʧʨʦʚʦʜʠʣʠ ʫʯʝʪ ʦʙʲʝʤʘ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ, ʢʦʪʦʨʦʝ ʧʦʩʣʝ ʠʟʤʝʨʝʥʠʷ ʝʛʦ ʢʦʣʠʯʝʩʪʚʘ 
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ʩʣʠʚʘʣʠ ʚ ʧʦʜʛʦʪʦʚʣʝʥʥʫʶ ʤʠʢʨʦʧʨʦʙʠʨʢʫ (ʵʧʧʝʥʜʦʨʬ) ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʘʥʘʣʠʟʘ. 
ʂʘʯʝʩʪʚʝʥʥʳʡ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ, ʧʦʣʫʯʝʥ-

ʥʦʛʦ ʤʝʪʦʜʦʤ ʛʠʜʨʦʜʠʩʪʠʣʣʷʮʠʠ, ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʛʘʟʦʚʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʩ ʤʘʩʩ-ʩʧʝʢʪʨʦ-
ʤʝʪʨʠʯʝʩʢʠʤ ʜʝʪʝʢʪʠʨʦʚʘʥʠʝʤ (ɻʍ/ʄʉ) ʥʘ ʛʘʟʦʚʦʤ ʭʨʦʤʘʪʦʛʨʘʬʝ Shimadzu GCMS-QP2020 
(ʗʧʦʥʠʷ). ʇʨʦʙʫ ʘʥʘʣʠʟʘ ʛʦʪʦʚʠʣʠ ʧʫʪʝʤ ʨʘʟʙʘʚʣʝʥʠʷ 10 ʤʢʣ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʚ 1 ʤʣ ʛʝʢʩʘʥʘ ʚ 
ʩʪʝʢʣʷʥʥʦʤ ʬʣʘʢʦʥʝ ʩ ʛʝʨʤʝʪʠʯʥʦʡ ʢʨʳʰʢʦʡ ʜʦ ʧʦʣʥʦʛʦ ʨʘʩʪʚʦʨʝʥʠʷ. ʆʙʨʘʙʦʪʢʫ ʨʝʟʫʣʴʪʘʪʦʚ 
ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ GCMS Solution, ʘ ʠʜʝʥʪʠʬʠʢʘʮʠʶ 
ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ï ʧʫʪʝʤ ʩʨʘʚʥʝʥʠʷ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʤʘʩʩ-
ʩʧʝʢʪʨʦʚ ʩ ʜʘʥʥʳʤʠ ʙʠʙʣʠʦʪʝʢ ʩʪʘʥʜʘʨʪʥʳʭ ʩʧʝʢʪʨʦʚ (ʥʘʧʨʠʤʝʨ, NIST20R ʠ NIST20M1). 
 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʘ ʦʧʪʠʤʠʟʘʮʠʷ ʨʝʞʠʤʘ ʛʠʜʨʦʜʠʩʪʠʣʣʷʮʠʠ ʧʣʦʜʦʚ ʢʦʨʠ-

ʘʥʜʨʘ ʩ ʚʘʨʴʠʨʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ʅʘ ʨʠʩ. 2 ʧʨʝʜʩʪʘʚʣʝʥʦ ʬʘʟʦʚʦʝ ʨʘʟʜʝʣʝ-

ʥʠʝ ʚ ʧʨʠʝʤʥʠʢʝ ʘʧʧʘʨʘʪʘ ʂʣʝʚʝʥʜʞʝʨʘ, ʛʜʝ ʥʘʙʣʶʜʘʝʪʩʷ ʯʝʪʢʘʷ ʛʨʘʥʠʮʘ ʨʘʟʜʝʣʘ ʤʝʞʜʫ ʵʬʠʨ-

ʥʳʤ ʤʘʩʣʦʤ ʠ ʛʠʜʨʦʣʘʪʦʤ.  

  
ʘ ʙ 

ʈʠʩ. 2. ɺʠʟʫʘʣʠʟʘʮʠʷ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʬʘʟ ʚ ʩʠʩʪʝʤʝ çʛʠʜʨʦʣʘʪ ï ʵʬʠʨʥʦʝ ʤʘʩʣʦè ʚ ʧʨʠ-
ʝʤʥʠʢʝ ʘʧʧʘʨʘʪʘ ʂʣʝʚʝʥʜʞʝʨʘ ʧʦʩʣʝ ʛʠʜʨʦʜʠʩʪʠʣʣʷʮʠʠ ʧʣʦʜʦʚ ʢʦʨʠʘʥʜʨʘ ʧʦʩʝʚʥʦʛʦ:  

ʘ ï çʆʙʨʘʟʝʮ 1è; ʙ ï çʆʙʨʘʟʝʮè 2. ʌʦʪʦ ʘʚʪʦʨʦʚ 
Fig. 2. Visualization of hydrostatic phase separation in the "hydrolate ï essential oil" system in the receiver 

of the Clevenger apparatus after hydrodistillation of coriander fruits: a ï "Sample 1"; ʙ ï "Sample" 2 

ɹʣʘʛʦʜʘʨʷ ʨʘʟʥʦʩʪʠ ʧʣʦʪʥʦʩʪʝʡ ʵʬʠʨʥʦʝ ʤʘʩʣʦ ʬʦʨʤʠʨʫʝʪ ʚʝʨʭʥʶʶ ʬʘʟʫ, ʘ ʚʦʜʥʳʡ ʜʠ-

ʩʪʠʣʣʷʪ ʚʦʟʚʨʘʱʘʝʪʩʷ ʚ ʧʝʨʝʛʦʥʥʫʶ ʢʦʣʙʫ ʯʝʨʝʟ ʢʘʧʠʣʣʷʨʥʫʶ ʩʠʩʪʝʤʫ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝ-

ʧʨʝʨʳʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʜʠʩʪʠʣʣʷʮʠʠ ʠ ʤʠʥʠʤʠʟʠʨʫʝʪ ʧʦʪʝʨʠ ʣʝʪʫʯʠʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʇʦʩʣʝ 

ʪʦʛʦ, ʢʘʢ ʚ ʧʨʠʝʤʥʠʢʝ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʘʩʣʘ (1 ʤʣ), ʧʨʦʮʝʩʩ ʦʩʪʘʥʘʚ-

ʣʠʚʘʶʪ ʠ ʧʘʨʘʣʣʝʣʴʥʦ ʬʠʢʩʠʨʫʶʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʜʠʩʪʠʣʣʷʮʠʠ ʜʣʷ ʢʘʞʜʦʛʦ ʵʢʩ-

ʧʝʨʠʤʝʥʪʘ (ʨʠʩ. 3).  

 
ʈʠʩ. 3. ɼʠʘʛʨʘʤʤʘ ʩʨʘʚʥʠʪʝʣɹʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʳʭʦʜʘ 1 ʤʣ ʬɻʠʨʥʦʛʦ ʤʘʩʣʘ ʠʟ ʧʣʦʜʦʚ ʢʦʨʠʘʥʜʨʘ 

ʧʦʩʝʚʥʦʛʦ. ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ 
Fig. 3. Comparative characteristics of the yield of 1 ml of essential oil from the fruits of coriander seed. 

Compiled by the authors 
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ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʜʠʩʪʠʣʣʷʮʠʠ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʠʟ ʧʣʦʜʦʚ ʢʦʨʠʘʥʜʨʘ ʧʦʩʝʚ-

ʥʦʛʦ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʣʘʩʴ ʤʝʞʜʫ ʠʩʩʣʝʜʫʝʤʳʤʠ ʦʙʨʘʟʮʘʤʠ.  ɺʨʝʤʷ ʵʢʩʪʨʘʢʮʠʠ ʜʣʷ ʠʩʩʣʝ-

ʜʫʝʤʦʛʦ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʠʟ ʧʣʦʜʦʚ ʢʦʨʠʘʥʜʨʘ ʧʦʩʝʚʥʦʛʦ çʆʙʨʘʟʝʮ 1è ʩʦʩʪʘʚʠʣʦ 150 ʤʠʥ, ʯʪʦ 

ʥʘ 60 ʤʠʥ ʧʨʝʚʳʰʘʝʪ ʚʨʝʤʷ ʜʠʩʪʠʣʣʷʮʠʠ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʧʣʦʜʦʚ ʢʦʨʠʘʥʜʨʘ ʧʦʩʝʚʥʦʛʦ çʆʙʨʘ-

ʟʝʮ 2è (90 ʤʠʥ), ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʥʘʚʝʩʢʠ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ (150 ʛ) ʠ ʢʦʣʠʯʝʩʪʚʦ ʜʠ-

ʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ (750 ʤʣ) ʙʳʣʠ ʠʜʝʥʪʠʯʥʳʤʠ. ʉʫʱʝʩʪʚʝʥʥʦʝ ʨʘʟʣʠʯʠʝ ʚ 1,667 ʨʘʟʘ ʤʦʞʝʪ 

ʙʳʪʴ ʧʦ ʧʨʠʯʠʥʝ ʪʦʛʦ, ʯʪʦ ʠʩʩʣʝʜʫʝʤʦʝ ʵʬʠʨʥʦʝ ʤʘʩʣʦ ʠʟ ʧʣʦʜʦʚ ʢʦʨʠʘʥʜʨʘ ʧʦʩʝʚʥʦʛʦ çʆʙʨʘ-

ʟʝʮ 2è ʠʤʝʝʪ ʦʩʦʙʝʥʥʦʩʪʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʢʦʨʨʝʣʠʨʫʶʪ ʩ ʨʝʟʫʣʴʪʘ-

ʪʘʤʠ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠ ʤʦʛʫʪ ʙʳʪʴ ʦʙʲʷʩʥʝʥʳ ʚʣʠʷʥʠʝʤ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʬʘʢ-

ʪʦʨʦʚ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʳʨʴʷ, ʪʘʢʠʭ ʢʘʢ ʪʠʧ ʧʦʯʚʳ, ʨʝʞʠʤ ʦʨʦʰʝʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʝ ʨʝʛʫʣʷʪʦʨʦʚ 

ʨʦʩʪʘ. 

ɻʘʟʦʚʘʷ ʭʨʦʤʘʪʦʛʨʘʬʠʷ ʨʘʟʜʝʣʷʝʪ ʚʝʱʝʩʪʚʘ ʚ ʩʤʝʩʠ, ʠʩʧʦʣʴʟʫʷ ʨʘʟʣʠʯʠʷ ʚ ʠʭ ʩʧʦʩʦʙʥʦ-

ʩʪʠ ʨʘʩʪʚʦʨʷʪʴʩʷ ʠ ʠʩʧʘʨʷʪʴʩʷ. ʇʨʦʙʘ ʚʚʦʜʠʪʩʷ ʚ ʢʦʣʦʥʢʫ ʩ ʧʦʤʦʱʴʶ ʠʥʝʨʪʥʦʛʦ ʛʘʟʘ (ʥʘʧʨʠ-

ʤʝʨ, ʘʟʦʪʘ ʠʣʠ ʛʝʣʠʷ), ʛʜʝ ʢʦʤʧʦʥʝʥʪʳ ʨʘʟʜʝʣʷʶʪʩʷ. ʉʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʢʘʞʜʦʛʦ ʚʝʱʝʩʪʚʘ ʟʘ-

ʚʠʩʠʪ ʦʪ ʝʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʤʘʪʝʨʠʘʣʦʤ ʢʦʣʦʥʢʠ (ʥʝʧʦʜʚʠʞʥʦʡ ʬʘʟʦʡ) ʠ ʛʘʟʦʤ-ʥʦʩʠʪʝʣʝʤ 

(ʧʦʜʚʠʞʥʦʡ ʬʘʟʦʡ). ʆʪʜʝʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʟʘʪʝʤ ʬʠʢʩʠʨʫʶʪʩʷ ʢʘʢ ʧʠʢʠ ʥʘ ʭʨʦʤʘʪʦʛʨʘʤʤʝ 

(ʨʠʩ. 4). 
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ʈʠʩ. 4. ʍʨʦʤʘʪʦʛʨʘʤʤʳ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ, ʚʳʜʝʣʝʥʥʦʛʦ ʠʟ ʧʣʦʜʦʚ ʢʦʨʠʘʥʜʨʘ 

ʧʦʩʝʚʥʦʛʦ: ʘ ï çʆʙʨʘʟʝʮ 1è; ʙ ï çʆʙʨʘʟʝʮ 2è. ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ 

Fig. 4. Chromatograms of the component composition of essential oil extracted from the fruits of coriander 

seed: a ï çSample 1è; ʙ ï çSample 2è. Compiled by the authors 
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ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʠʟ ʧʣʦʜʦʚ ʢʦʨʠʘʥʜʨʘ ʦʩʫʱʝʩʪʚ-

ʣʷʣʘʩʴ ʧʦ ʚʨʝʤʝʥʠ ʫʜʝʨʞʠʚʘʥʠʷ ʠ ʧʣʦʱʘʜʠ ʧʠʢʦʚ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʫʩʪʘʥʦʚʠʪʴ ʧʨʦʮʝʥʪʥʦʝ ʩʦ-

ʜʝʨʞʘʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʚ ʩʦʩʪʘʚʝ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ.  

ʄʝʪʦʜʦʤ ʛʘʟʦʚʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʩ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʤ ʜʝʪʝʢʪʠʨʦʚʘʥʠʝʤ ʠʩʩʣʝʜʫ-

ʝʤʳʭ ʦʙʨʘʟʮʦʚ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʠʟ ʧʣʦʜʦʚ ʢʦʨʠʘʥʜʨʘ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ 17 ʣʝʪʫʯʠʭ ʦʨʛʘʥʠʯʝ-

ʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʦʙʱʝʝ ʩʦʜʝʨʞʘʥʠʝ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʣʦ 99,19 % (ʵʬʠʨʥʦʝ ʤʘʩʣʦ ʠʟ ʧʣʦʜʦʚ 

ʢʦʨʠʘʥʜʨʘ çʆʙʨʘʟʝʮ 1è) ʠ 99,07 % (ʵʬʠʨʥʦʝ ʤʘʩʣʦ ʠʟ ʧʣʦʜʦʚ ʢʦʨʠʘʥʜʨʘ çʆʙʨʘʟʝʮ 2è) ʦʪ ʦʙʱʝʡ 

ʩʫʤʤʳ ʚʩʝʭ ʢʦʤʧʦʥʝʥʪʦʚ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ (ʪʘʙʣʠʮʘ).  

 

ʂʘʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʠʟ ʧʣʦʜʦʚ ʢʦʨʠʘʥʜʨʘ ʧʦʩʝʚʥʦʛʦ 

The qualitative composition of the essential oil from the fruits of coriander seed 

 

 ̄ ʅʘʟʚʘʥʠʝ ʢʦʤʧʦʥʝʥʪʘ 

ɺʨʝʤʷ ʚʳ-

ʭʦʜʘ, ʩ 
ʇʣʦʱʘʜʴ, ʫ.ʝ. ʇʣʦʱʘʜʴ, % 

ʘ* ʙ** ʘ* ʙ** ʘ* ʙ** 

1 Ŭ-ʇʠʥʝʥ 9,36 9,36 13669662 16186978 1,84 2,39 

2 ʂʘʤʬʝʥ 9,75 9,75 1657883 3228660 0,22 0,48 

3 ʉʘʙʠʥʝʥ 10,39 10,39 1051735 1343659 0,14 0,20 

4 ɓ-ʇʠʥʝʥ 10,46 10,46 1428323 1391068 0,19 0,21 

5 ɓ-ʄʠʨʮʝʥ 10,80 10,80 3534609 3889752 0,48 0,57 

6 p-ʎʠʤʝʥ 11,55 11,55 7694417 5158661 1,04 0,76 

7 d-ʃʠʤʦʥʝʥ 11,65 11,65 8433038 11015497 1,14 1,63 

8 ɔ-ʊʝʨʧʠʥʝʥ 12,28 12,28 27566573 25301575 3,71 3,74 

9 ʃʠʥʘʣʦʦʣ 13,00 13,09 556703992 492190100 75,02 72,70 

10 ʂʘʤʬʦʨʘ 13,95 13,94 39568324 51156483 5,33 7,56 

11 ɹʦʨʥʝʦʣ 14,32 14,31 893378 1818772 0,12 0,27 

12 ʊʝʨʧʠʥʝʥ-4-ʦʣ 14,50 14,49 3757493 2394248 0,51 0,35 

13 Ŭ-ʊʝʨʧʠʥʝʦʣ 14,71 14,71 5764749 4812765 0,78 0,71 

14 ʎʠʪʨʦʥʝʣʦʣ 15,23 15,56 1598927 5752055 0,22 0,85 

15 d-ʂʘʨʚʦʥ 15,56 15,64 4437565 35621158 0,6 5,26 

16 ɻʝʨʘʥʠʦʣ 15,65 15,89 48083248 1039091 6,48 0,15 

17 ɻʝʨʘʥʠʣʘʮʝʪʘʪ 17,69 17,69 10151674 8420463 1,37 1,24 

* ï ʵʬʠʨʥʦʝ ʤʘʩʣʦ ʠʟ ʧʣʦʜʦʚ ʢʦʨʠʘʥʜʨʘ ʧʦʩʝʚʥʦʛʦ çʆʙʨʘʟʝʮ 1è;  

** ï ʵʬʠʨʥʦʝ ʤʘʩʣʦ ʠʟ ʧʣʦʜʦʚ ʢʦʨʠʘʥʜʨʘ ʧʦʩʝʚʥʦʛʦ çʆʙʨʘʟʝʮ 2è. 

 

ʉʦʩʪʘʚ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʧʣʦʜʦʚ ʢʦʨʠʘʥʜʨʘ ʧʦʩʝʚʥʦʛʦ ʚ ʦʩʥʦʚʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥ ʤʦʥʦʪʝʨ-

ʧʝʥʘʤʠ ʠ ʪʝʨʧʝʥʦʚʳʤʠ ʩʧʠʨʪʘʤʠ. ʄʦʥʦʪʝʨʧʝʥʳ ʩʦʜʝʨʞʘʪʩʷ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ, ʧʨʠʜʘʶʪ 

ʭʘʨʘʢʪʝʨʥʳʡ ʘʨʦʤʘʪ, ʘ ʪʘʢʞʝ ʠʤʝʶʪ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʪʘʢʠʝ ʢʘʢ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʝ, 

ʧʨʦʪʠʚʦʩʫʜʦʨʦʞʥʳʝ, ʧʨʦʪʠʚʦʷʟʚʝʥʥʳʝ, ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʝ, ʘʥʪʠʩʝʧʪʠʯʝʩʢʠʝ, ʧʨʦʪʠʚʦ-

ʦʧʫʭʦʣʝʚʳʝ ʠ ʦʙʝʟʙʦʣʠʚʘʶʱʠʝ [11ï13]. 
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ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʧʣʦʜʦʚ ʢʦʨʠʘʥʜʨʘ ʧʦʩʝʚʥʦʛʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳʭʦʜʦʤ ʠ ʢʦʤʧʦ-

ʥʝʥʪʥʳʤ ʩʦʩʪʘʚʦʤ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ʟʘʚʠʩʠʪ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʚ ʥʝʤ ʜʦʣʠ ʣʠʥʘʣʦʦʣʘ 

[14]. ʂʦʣʠʯʝʩʪʚʦ ʣʠʥʘʣʦʦʣʘ ʜʚʫʭ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ ʚ ʮʝʣʦʤ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʭʦʜʠʣʦʩʴ 

ʚ ʧʨʦʮʝʥʪʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʜʘʥʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ. ɽʛʦ ʩʦʜʝʨʞʘʥʠʝ ʚ ʵʬʠʨʥʦʤ ʤʘʩʣʝ ʠʟ ʧʣʦʜʦʚ 

ʢʦʨʠʘʥʜʨʘ ʧʦʩʝʚʥʦʛʦ çʆʙʨʘʟʝʮ 1è ʠ ʚ ʵʬʠʨʥʦʤ ʤʘʩʣʘ ʠʟ ʧʣʦʜʦʚ ʢʦʨʠʘʥʜʨʘ ʧʦʩʝʚʥʦʛʦ çʆʙʨʘʟʝʮ 

2è ʩʦʩʪʘʚʠʣʦ 75,02 ʠ 72,70 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʙʠʦʩʠʥʪʝʟ ʪʝʨʧʝʥʦʠʜʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʫʯʘʩʪʠʝʤ ʧʦʣʠ-

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʬʝʨʤʝʥʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. ɸʢʪʠʚʥʦʩʪʴ ʠ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʵʪʠʭ ʬʝʨʤʝʥʪʦʚ ʛʝ-

ʥʝʪʠʯʝʩʢʠ ʧʨʝʜʦʧʨʝʜʝʣʝʥʳ ʠ ʬʦʨʤʠʨʫʶʪ ʚʠʜʦʚʦʡ ʠ ʚʥʫʪʨʠʚʦʜʥʦʡ ʭʝʤʦʪʠʧ ʨʘʩʪʝʥʠʷ. ʆʜʥʘʢʦ 

ʵʢʩʧʨʝʩʩʠʷ ʛʝʥʦʚ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʙʠʦʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʫʪʝʡ ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʟʥʘ-

ʯʠʪʝʣʴʥʳʤ ʚʣʠʷʥʠʝʤ ʵʢʟʦʛʝʥʥʳʭ ʫʩʣʦʚʠʡ. ʂ ʯʠʩʣʫ ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ, ʤʦʜʝʣʠʨʫʶʱʠʭ 

ʥʘʢʦʧʣʝʥʠʝ ʠ ʢʦʥʝʯʥʳʡ ʩʦʩʪʘʚ ʢʦʤʧʦʥʝʥʪʦʚ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ, ʦʪʥʦʩʷʪʩʷ: ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦ-

ʚʠʷ, ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ, ʬʝʥʦʣʦʛʠʯʝʩʢʘʷ ʬʘʟʘ ʚʝʛʝʪʘʮʠʠ, ʧʦʯʚʝʥʥʳʡ ʩʦʩʪʘʚ ʠ 

ʢʦʤʧʣʝʢʩ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ [15ï17]. ʊʘʢ, ʧʦ ʤʝʨʝ ʩʦʟʨʝʚʘʥʠʷ ʧʣʦʜʦʚ ʢʦʨʠʘʥʜʨʘ 

ʩʦʜʝʨʞʘʥʠʝ ʣʠʥʘʣʦʦʣʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ 10,96 ʜʦ 87,54 % [18]. ʆʙʨʘʙʦʪʢʘ ʨʘʩʪʝʥʠʡ ʛʣʠʮʠʥʦʤ 

ʥʦʨʤʦʡ 10 ʤʛ/ʣ ʚ ʬʘʟʝ ʨʦʟʝʪʢʠ ʣʠʩʪʴʝʚ ʠ ʀʋʂ-ɻʌ ʥʦʨʤʦʡ 50 ʤʛ/ʣ ʚ ʬʘʟʝ ʙʫʪʦʥʠʟʘʮʠʠ ʜʘʝʪ 

ʧʨʠʙʘʚʢʫ ʩʙʦʨʘ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʢʦʨʠʘʥʜʨʘ ʥʘ 11,1 ʢʛ/ʛʘ [19], ʧʣʦʪʥʦʩʪʴ ʧʦʩʘʜʢʠ ʩʝʤʷʥ ʠ ʚʨʝʤʷ 

ʧʦʩʝʚʘ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʠʭ ʫʨʦʞʘʝʚ ʠ ʧʣʦʜʦʚ ʢʦʨʠʘʥʜʨʘ ʩ ʦʪʣʠʯʥʳʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ [20]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʜʠʩʪʠʣʣʷʮʠʠ ʚ 

ʵʬʠʨʥʦʤ ʤʘʩʣʝ ʠʟ ʧʣʦʜʦʚ ʢʦʨʠʘʥʜʨʘ ʧʦʩʝʚʥʦʛʦ çʆʙʨʘʟʝʮ 1è (150 ʤʠʥ.) ʠ ʚ ʵʬʠʨʥʦʤ ʤʘʩʣʘ ʠʟ 

ʧʣʦʜʦʚ ʢʦʨʠʘʥʜʨʘ ʧʦʩʝʚʥʦʛʦ çʆʙʨʘʟʝʮ 2è (90 ʤʠʥ.) ʢʦʨʨʝʣʠʨʫʶʪ ʩ ʜʘʥʥʳʤʠ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝ-

ʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠʭ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʫʱʝʩʪʚʝʥʥʦʤ ʚʣʠʷʥʠʠ ʘʛʨʦ-

ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʥʘ ʢʘʯʝʩʪʚʝʥʥʳʡ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ. ʇʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʪʚʝʨʞʜʘʶʪ ʟʘʚʠʩʠʤʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʦʪ ʬʘʢ-

ʪʦʨʦʚ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʜʣʷ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. 

 

ʇʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʝ ʨʝʟʫʣʴʪʘʪʦʚ ʛʠʜʨʦʜʠʩʪʠʣʣʷʮʠʠ ʤʝʞʜʫ ʠʩʩʣʝʜʫʝʤʳʤʠ ʦʙʨʘʟ-

ʮʘʤʠ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʠʟ ʢʦʨʠʘʥʜʨʘ ʧʦʩʝʚʥʦʛʦ ʥʘʙʣʶʜʘʣʦʩʴ ʩʣʝʜʫʶʱʝʝ: 

1. ʕʬʠʨʥʦʝ ʤʘʩʣʦ ʧʣʦʜʦʚ ʢʦʨʠʘʥʜʨʘ ʧʦʩʝʚʥʦʛʦ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʦʩʴ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘ-

ʥʠʝʤ ʣʠʥʘʣʦʦʣʘ (ʚ ʵʬʠʨʥʦʤ ʤʘʩʣʝ ʠʟ ʧʣʦʜʦʚ ʢʦʨʠʘʥʜʨʘ ʧʦʩʝʚʥʦʛʦ çʆʙʨʘʟʝʮ 1è ʠ ʚ ʵʬʠʨʥʦʤ 

ʤʘʩʣʘ ʠʟ ʧʣʦʜʦʚ ʢʦʨʠʘʥʜʨʘ ʧʦʩʝʚʥʦʛʦ çʆʙʨʘʟʝʮ 2è ʩʦʜʝʨʞʘʥʠʝ ʩʦʩʪʘʚʠʣʦ 75,02 ʠ 72,70 % ʩʦ-

ʦʪʚʝʪʩʪʚʝʥʥʦ), ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʝʛʦ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ. ʆʩʪʘʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ, 

ʧʨʠʩʫʪʩʪʚʫʷ ʚ ʤʘʣʳʭ ʢʦʣʠʯʝʩʪʚʘʭ, ʬʦʨʤʠʨʫʶʪ ʢʦʤʧʣʝʢʩ ʘʨʦʤʘʪʘ ʠ ʧʦʪʝʥʮʠʘʣʘ ʧʨʠʤʝʥʝʥʠʷ 

ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ, ʨʘʟʣʠʯʠʝ ʧʦ ʩʦʩʪʘʚʫ ʚ ʵʬʠʨʥʦʤ ʤʘʩʣʝ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʚʨʝʤʝʥʠ ʚʳ-

ʭʦʜʘ 1 ʤʣ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ.  

2. ʇʣʦʜʳ ʢʦʨʠʘʥʜʨʘ ʧʦʩʝʚʥʦʛʦ, ʚʳʨʘʱʝʥʥʳʝ ʥʘ ʙʘʟʝ ʢʘʬʝʜʨʳ ʦʚʦʱʝʚʦʜʩʪʚʘ ʈɻɸʋï
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ʪʨʘ ʈɸʅ. 2025. ʊ. 27, ˉ 2. ʉ. 139ï149. DOI 10.35330/1991-6639-2025-27-2-139-149.  
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ʇʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʩʧʦʨʪʘ ʠ ʬʠʟʢʫʣʴʪʫʨʳ ʩʝʛʦʜʥʷ ʚʦʚʣʝʢʘʶʪ ʚ ʘʢʪʠʚʥʳʡ ʦʙʨʘʟ ʞʠʟʥʠ 

ʚʩʝ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʣʶʜʝʡ ʚʦ ʚʩʝʭ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ. ʕʪʦʤʫ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʝ ʩʧʦʨ-

ʪʠʚʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʚʚʦʜ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʥʦʚʳʭ ʩʧʦʨʪʠʚʥʳʭ ʟʘʣʦʚ, ʧʣʘʚʘʪʝʣʴʥʳʭ ʙʘʩʩʝʡ-

ʥʦʚ, ʩʪʘʜʠʦʥʦʚ, ʪʨʝʥʘʞʝʨʥʳʭ ʧʣʦʱʘʜʦʢ ʠ ʪ.ʜ. [1].  

ʇʦʤʠʤʦ ʥʘʧʨʘʚʣʝʥʠʡ ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʡ ʬʠʟʢʫʣʴʪʫʨʳ ʠ ʣʶʙʠʪʝʣʴʩʢʦʛʦ ʩʧʦʨʪʘ ʠʜʝʪ ʘʢ-

ʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʧʦʨʪʘ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʩʠʣʦʚʳʭ ʥʘʧʨʘʚʣʝʥʠʡ (ʪʷʞʝʣʘʷ ʘʪ-

ʣʝʪʠʢʘ, ʧʘʫʵʨʣʠʬʪʠʥʛ, ʢʨʦʩʩʬʠʪ, ʙʦʜʠʙʠʣʜʠʥʛ ʠ ʜʨ.), ʢʦʪʦʨʳʝ ʟʘʥʠʤʘʶʪ ʦʩʦʙʦʝ ʤʝʩʪʦ ʚ ʩʧʦʨ-

ʪʠʚʥʦʡ ʞʠʟʥʠ ʩʪʨʘʥʳ [2, 3]. ʅʘ ʬʦʥʝ ʘʢʪʠʚʥʦʛʦ ʩʧʦʨʪʠʚʥʦʛʦ ʠ ʤʝʜʠʡʥʦʛʦ ʨʦʩʪʘ ʥʘʰʠʭ ʩʧʦʨʪʩ-

ʤʝʥʦʚ ʚ ʧʘʫʵʨʣʠʬʪʠʥʛʝ ʠ ʙʦʜʠʙʠʣʜʠʥʛʝ ʟʘ ʧʦʩʣʝʜʥʠʝ 5ï10 ʣʝʪ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʨʦʩʪ ʧʦʧʫ-

ʣʷʨʥʦʩʪʠ ʜʘʥʥʳʭ ʜʠʩʮʠʧʣʠʥ ʠ ʧʨʠʚʣʝʯʝʥʠʝ ʚʩʝ ʙʦʣʴʰʝʛʦ ʯʠʩʣʘ ʥʦʚʳʭ ʩʧʦʨʪʩʤʝʥʦʚ. 
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ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʩʠʣʦʚʳʝ ʜʠʩʮʠʧʣʠʥʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʳ ʩ ʠʥʪʝʥʩʠʚʥʳʤʠ ʥʘʛʨʫʟ-

ʢʘʤʠ ʠ ʪʨʝʙʫʶʪ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʘʜʘʧʪʘʮʠʠ ʦʨʛʘʥʠʟʤʘ. ɺ ʧʨʦʮʝʩʩʝ ʧʦʜʛʦʪʦʚʢʠ ʠ ʧʦʩʣʝʜʫʶ-

ʱʠʭ ʩʦʨʝʚʥʦʚʘʥʠʡ ʩʧʦʨʪʩʤʝʥ ʯʘʩʪʦ ʚʳʭʦʜʠʪ ʥʘ ʧʨʝʜʝʣʳ ʩʚʦʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʠʩʧʳʪʳʚʘʝʪ 

ʵʢʩʪʨʝʤʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʪʨʝʙʫʶʱʝʝ ʚʳʩʦʢʠʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʟʘʪʨʘʪ, ʚʦʚʣʝʯʝʥʠʝ ʬʠʟʠʦʣʦʛʠ-

ʯʝʩʢʠʭ ʩʠʩʪʝʤ (ʥʝʨʚʥʦ-ʤʳʰʝʯʥʦʡ, ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ, ʵʥʜʦʢʨʠʥʥʦʡ ʠ ʜʨʫʛʠʭ) ʚ ʢʨʘʡʥʝʝ ʩʦ-

ʩʪʦʷʥʠʝ [4]. ɺ ʭʦʜʝ ʘʜʘʧʪʘʮʠʠ ʢ ʧʦʜʦʙʥʳʤ ʥʘʛʨʫʟʢʘʤ ʚ ʦʨʛʘʥʠʟʤʝ ʧʨʦʠʩʭʦʜʷʪ ʪʘʢʞʝ ʠ ʩʣʦʞʥʳʝ 

ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʦʧʪʠʤʠʟʘʮʠʶ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʵʥʝʨʛʝ-

ʪʠʯʝʩʢʦʛʦ ʦʙʤʝʥʘ ʠ ʫʢʨʝʧʣʝʥʠʝ ʦʙʱʝʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʢ ʩʪʨʝʩʩʦʚʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ, 

ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʜʜʝʨʞʘʥʠʶ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʳʭ 

ʪʨʝʥʠʨʦʚʦʢ ʠ ʩʦʨʝʚʥʦʚʘʥʠʡ. 

ʀʥʪʝʥʩʠʚʥʳʝ ʩʠʣʦʚʳʝ ʥʘʛʨʫʟʢʠ ʦʩʦʙʝʥʥʦ ʩʠʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʢʦʩʪʥʦ-ʤʳʰʝʯʥʳʡ ʘʧʧʘʨʘʪ, 

ʧʨʦʚʦʮʠʨʫʷ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʘʜʘʧʪʘʮʠʠ. ʄʝʭʘʥʠʯʝʩʢʦʝ ʥʘʧʨʷʞʝʥʠʝ ʚʦ ʚʨʝʤʷ 

ʫʧʨʘʞʥʝʥʠʡ ʧʨʠʚʦʜʠʪ ʢ ʤʠʢʨʦʨʘʟʨʳʚʘʤ ʩʘʨʢʦʤʝʨʦʚ ʠ ʧʦʚʨʝʞʜʝʥʠʶ ʮʠʪʦʩʢʝʣʝʪʘ ʤʳʰʝʯʥʳʭ 

ʚʦʣʦʢʦʥ, ʘʢʪʠʚʠʨʫʷ ʧʨʦʮʝʩʩʳ ʚʦʩʧʘʣʝʥʠʷ [5]. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ ʫʩʠʣʠʚʘʝʪʩʷ ʩʝʢʨʝʮʠʷ ʢʦʨ-

ʪʠʟʦʣʘ ʠ ʢʘʪʝʭʦʣʘʤʠʥʦʚ, ʯʪʦ ʤʦʙʠʣʠʟʫʝʪ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ ʟʘ ʩʯʝʪ ʟʘʧʘʩʦʚ ʛʣʠʢʦʛʝʥʘ 

(ʛʣʠʢʦʛʝʥʦʣʠʟʘ) ʠ ʞʠʨʘ (ʣʠʧʦʣʠʟʘ). ɼʣʷ ʢʦʤʧʝʥʩʘʮʠʠ ʵʪʠʭ ʠʟʤʝʥʝʥʠʡ ʚʦʟʨʘʩʪʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ 

ʚ ʤʘʢʨʦ- (ʙʝʣʢʠ, ʫʛʣʝʚʦʜʳ) ʠ ʤʠʢʨʦʥʫʪʨʠʝʥʪʘʭ (Mg, Zn, ʚʠʪʘʤʠʥʳ D ʠ ʛʨʫʧʧʳ B). ʋʛʣʝʚʦʜʳ 

ʚʦʩʧʦʣʥʷʶʪ ʟʘʧʘʩʳ ʛʣʠʢʦʛʝʥʘ ʚ ʤʳʰʮʘʭ ʠ ʧʝʯʝʥʠ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʵʥʝʨ-

ʛʝʪʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ ʧʨʠ ʚʳʩʦʢʦʠʥʪʝʥʩʠʚʥʳʭ ʥʘʛʨʫʟʢʘʭ. ɹʝʣʢʦʚʳʝ ʩʫʙʩʪʨʘʪʳ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ 

ʘʢʪʠʚʘʮʠʠ mTOR-ʧʫʪʠ ʠ ʩʠʥʪʝʟʘ ʤʠʦʬʠʙʨʠʣʣ, ʘ ʘʥʪʠʦʢʩʠʜʘʥʪʳ (ʥʘʧʨʠʤʝʨ, ʚʠʪʘʤʠʥʳ ʉ ʠ E) 

ʩʥʠʞʘʶʪ ʦʢʠʩʣʠʪʝʣʴʥʳʡ ʩʪʨʝʩʩ, ʚʳʟʚʘʥʥʳʡ ʥʘʢʦʧʣʝʥʠʝʤ ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ (ROS) ʚ ʤʠ-

ʪʦʭʦʥʜʨʠʷʭ ʧʨʠ ʧʦʚʳʰʝʥʥʦʤ ʤʝʪʘʙʦʣʠʟʤʝ. ɼʝʬʠʮʠʪ ʥʫʪʨʠʝʥʪʦʚ ʥʘʨʫʰʘʝʪ ʨʝʧʘʨʘʮʠʶ ʪʢʘʥʝʡ, 

ʫʚʝʣʠʯʠʚʘʝʪ ʨʠʩʢ ʧʝʨʝʪʨʝʥʠʨʦʚʘʥʥʦʩʪʠ ʠ ʟʘʤʝʜʣʷʝʪ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʛʦʤʝʦʩʪʘʟʘ [6, 7]. 

ʇʦ ʤʝʨʝ ʧʦʜʛʦʪʦʚʢʠ ʩʧʦʨʪʩʤʝʥʦʚ, ʦʩʦʙʝʥʥʦ ʚ ʧʨʝʜʩʦʨʝʚʥʦʚʘʪʝʣʴʥʳʝ ʧʝʨʠʦʜʳ, ʛʜʝ ʮʝʣʝ-

ʚʘʷ ʥʘʛʨʫʟʢʘ ʧʨʠʦʙʨʝʪʘʝʪ ʚʠʜ ʚʳʩʦʢʦʠʥʪʝʥʩʠʚʥʳʭ ʠ ʤʘʣʦʦʙʲʝʤʥʳʭ ʪʨʝʥʠʨʦʚʦʢ, ʩʜʚʠʛʠ ʚ ʤʝ-

ʪʘʙʦʣʠʟʤʝ ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ ʟʘʤʝʪʥʳʤʠ. ɺ ʪʘʢʠʝ ʧʝʨʠʦʜʳ ʩʧʦʨʪʩʤʝʥ ʚʳʭʦʜʠʪ ʥʘ ʩʚʦʶ ʧʠʢʦ-

ʚʫʶ ʬʦʨʤʫ, ʯʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ ʥʘʨʘʱʠʚʘʥʠʝʤ ʢʘʣʦʨʠʡʥʦʩʪʠ ʧʠʱʠ, ʧʦʪʨʝʙʣʝ-

ʥʠʝʤ ʧʦʚʳʰʝʥʥʳʭ ʢʦʣʠʯʝʩʪʚ ʦʩʥʦʚʥʳʭ ʥʫʪʨʠʝʥʪʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʦʨʛʘʥʠʟʤ ʵʥʝʨʛʠʝʡ [8].   

ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʠ ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʦʚ ʥʝʦʙʭʦʜʠʤʘ ʢʦʨʨʝʢʪʠʨʦʚʢʘ 

ʨʘʮʠʦʥʘ ʘʪʣʝʪʘ ʧʫʪʝʤ ʦʧʪʠʤʠʟʘʮʠʠ ʩʦʦʪʥʦʰʝʥʠʷ ʤʠʢʨʦ- ʠ ʤʘʢʨʦʥʫʪʨʠʝʥʪʦʚ, ʦʙʝʩʧʝʯʝʥʠʷ ʧʦ-

ʩʪʫʧʣʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʩʥʦʚʥʳʭ ʚʠʪʘʤʠʥʦʚ ʠ ʧʘʨʘʬʘʨʤʘʮʝʚʪʠʢʦʚ ï ʚʘʞʥʳʭ ʙʠʦ-

ʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ. ʆʨʛʘʥʠʟʘʮʠʷ ʧʦʣʥʦʮʝʥʥʦʛʦ ʧʠʪʘʥʠʷ ʩʧʦʨʪʩʤʝʥʦʚ ʤʦʞʝʪ ʙʳʪʴ 

ʟʘʪʨʫʜʥʝʥʘ ʧʦ ʧʨʠʯʠʥʝ ʩʣʦʞʥʦʩʪʠ ʨʝʛʫʣʷʨʥʦʛʦ ʧʨʠʝʤʘ ʧʠʱʠ ʚ ʥʝʦʙʭʦʜʠʤʦʤ ʦʙʲʝʤʝ ʠʟ-ʟʘ ʪʝʭ-

ʥʠʯʝʩʢʠʭ ʠʣʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʯʠʥ [9]. ʈʘʮʠʦʥʘʣʴʥʳʤ ʚʳʭʦʜʦʤ ʚ ʜʘʥʥʦʡ ʩʠʪʫʘʮʠʠ ʷʚʣʷ-

ʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʩʧʦʨʪʠʚʥʦʛʦ ʧʠʪʘʥʠʷ (çʩʧʦʨʪʧʠʪʘè), ʦʨʠʝʥʪʠʨʦʚʘʥ-

ʥʦʛʦ ʥʘ ʢʦʥʢʨʝʪʥʳʝ ʚʠʜʳ ʩʧʦʨʪʘ.  

ʉʦʚʨʝʤʝʥʥʳʡ ʩʝʛʤʝʥʪ ʩʧʦʨʪʠʚʥʦʛʦ ʧʠʪʘʥʠʷ ï ʵʪʦ ʜʠʥʘʤʠʯʝʩʢʠ ʨʘʟʚʠʚʘʶʱʘʷʩʷ ʦʙʣʘʩʪʴ 

ʥʘ ʩʪʳʢʝ ʧʠʱʝʚʦʡ, ʤʝʜʠʮʠʥʩʢʦʡ ʠ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʡ ʦʪʨʘʩʣʝʡ, ʮʝʣʴ ʢʦʪʦʨʦʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʩʦʟʜʘʥʠʠ ʵʬʬʝʢʪʠʚʥʳʭ ʠ ʙʝʟʦʧʘʩʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʩʧʦʨʪʠʚ-

ʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʦʨʛʘʥʠʟʤʘ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ çʩʧʦʨʪʧʠʪè ʚʢʣʶʯʘʝʪ ʚ 

ʩʝʙʷ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʧʨʦʜʫʢʪʦʚ ʠ ʜʦʙʘʚʦʢ: ʠʩʪʦʯʥʠʢʠ ʙʝʣʢʘ ʠ ʥʝʙʝʣʢʦʚʳʭ ʘʟʦʪʦʩʦʝʜʠʥʝʥʠʡ 

(ʧʨʦʪʝʠʥʳ, ʧʝʧʪʠʜʳ, ʘʤʠʥʦʢʠʩʣʦʪʳ ʠ ʪ.ʜ.), ʚʠʪʘʤʠʥʥʳʝ ʠ ʤʠʥʝʨʘʣʴʥʳʝ ʢʦʤʧʦʟʠʮʠʠ, ʚʳʧʫʩ-

ʢʘʝʤʳʝ ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʳʭ ʫʛʣʝʚʦʜʥʳʭ ʤʘʪʨʠʮ ʠ ʛʝʡʥʝʨʦʚ, çʞʠʨʦʩʞʠʛʘʪʝʣʠè, ʩʪʠʤʫʣʷʪʦʨʳ ʠ 

ʜʨ. [10, 11].  

ʉʨʝʜʠ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʚ ʩʠʣʦʚʳʭ ʚʠʜʘʭ ʩʧʦʨʪʘ ʠʤʝʶʪ 

ʛʝʡʥʝʨʳ ï ʙʝʣʢʦʚʦ-ʫʛʣʝʚʦʜʥʳʝ ʩʤʝʩʠ, ʦʙʣʘʜʘʶʱʠʝ ʨʘʟʣʠʯʥʳʤʠ ʬʦʨʤʘʤʠ ʠ ʩʣʦʞʥʦʡ ʧʦʣʠʢʦʤ-

ʧʦʥʝʥʪʥʦʡ ʩʪʨʫʢʪʫʨʦʡ. ʆʥʠ ʵʬʬʝʢʪʠʚʥʦ ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʧʦʨʪʩʤʝʥʘ ʵʥʝʨʛʠʝʡ ʠ ʧʣʘʩʪʠʯʝʩʢʠʤ 

ʤʘʪʝʨʠʘʣʦʤ, ʢʦʤʧʝʥʩʠʨʫʷ ʟʘʪʨʘʪʳ ʚʦ ʚʨʝʤʷ ʪʨʝʥʠʨʦʚʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʜ-

ʜʝʨʞʘʥʠʶ ʘʥʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʦʩʣʝ ʥʘʛʨʫʟʦʢ [12]. ʅʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʫʶ ʢʦʥʢʫʨʝʥʪʦ-

ʩʧʦʩʦʙʥʦʩʪʴ, ʥʘ ʨʳʥʢʝ ʩʧʦʨʪʠʚʥʦʛʦ ʧʠʪʘʥʠʷ ʨʝʘʣʴʥʦ ʩʫʱʝʩʪʚʫʝʪ ʜʝʬʠʮʠʪ ʛʝʡʥʝʨʦʚ ʚʳʩʦʢʦʛʦ 

ʢʘʯʝʩʪʚʘ, ʦʙʣʘʜʘʶʱʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴʶ. ʊʘʢ, ʚ ʩʦʩʪʘʚʝ ʧʨʝʜʣʘʛʘʝʤʳʭ 
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ʛʝʡʥʝʨʦʚ ʯʘʩʪʦ ʧʨʠʩʫʪʩʪʚʫʝʪ ʥʝʜʦʩʪʘʪʦʯʥʦ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʡ ʧʦ ʘʤʠʥʦʢʠʩʣʦʪʘʤ ʙʝʣʦʢ, ʟʥʘ-

ʯʠʪʝʣʴʥʦ ʧʦʚʳʰʝʥʦ ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʩʪʳʭ ʩʘʭʘʨʦʚ (ʤʘʣʴʪʦʜʝʢʩʪʨʠʥʘ ʠ ʛʣʶʢʦʟʳ), ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʠʣʠ ʦʪʩʫʪʩʪʚʫʶʪ ʚʠʪʘʤʠʥʳ ʠ ʮʝʥʥʳʝ ʤʠʥʝʨʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ (ʢʘʣʴʮʠʡ, ʬʦʩʬʦʨ, ʤʘʛʥʠʡ), ʧʨʘʢ-

ʪʠʯʝʩʢʠ ʥʝʪ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ (ʬʣʘʚʦʥʦʠʜʦʚ, ʘʥ-

ʪʦʮʠʘʥʦʚ, ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ), ʧʨʦʷʚʣʷʶʱʠʭ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʝ, ʘʥʪʠʩʝʧʪʠʯʝʩʢʠʝ ʠ ʠʤʤʫʥʦ-

ʤʦʜʫʣʠʨʫʶʱʠʝ ʩʚʦʡʩʪʚʘ. ɺʩʝ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʛʝʡʥʝʨʦʚ, 

ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʧʨʦʮʝʩʩʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʘʪʣʝʪʦʚ. 

ʈʘʮʠʦʥʘʣʴʥʳʤ ʧʦʜʭʦʜʦʤ ʢ ʨʘʟʨʘʙʦʪʢʝ ʛʝʡʥʝʨʦʚ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʙʠʦʧʦʪʝʥʮʠʘʣʘ ʥʘʪʫʨʘʣʴʥʳʭ ʬʨʫʢʪʦʚ ʢʘʢ ʠʩʪʦʯʥʠʢʘ ʚʠʪʘʤʠʥʦʚ, ʤʠʥʝʨʘʣʴʥʳʭ ʠ 

ʜʨʫʛʠʭ ʧʨʠʨʦʜʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ. ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʜʣʷ ʠʭ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʨʠ-

ʤʝʥʷʪʴ ʬʝʨʤʝʥʪʠʨʦʚʘʥʥʳʝ ʢʦʤʧʦʟʠʮʠʠ ʬʨʫʢʪʦʚ ʧʦʥʠʞʝʥʥʦʛʦ ʢʘʯʝʩʪʚʘ, ʠʤʝʶʱʠʝ ʣʠʰʴ ʚʥʝʰ-

ʥʠʝ ʜʝʬʝʢʪʳ (ʥʝʩʪʘʥʜʘʨʪʥʫʶ ʬʦʨʤʫ, ʩʨʳʚʳ ʢʦʞʠʮʳ, ʪʨʝʱʠʥʳ ʠ ʜʨ.). ʇʨʠ ʬʝʨʤʝʥʪʘʮʠʠ ʜʘʥ-

ʥʦʛʦ ʩʳʨʴʷ ʩʦʭʨʘʥʷʶʪʩʷ ʚʩʝ ʝʛʦ ʧʨʠʨʦʜʥʳʝ ʚʝʱʝʩʪʚʘ, ʘ ʧʦʩʣʝʜʫʶʱʘʷ ʩʫʙʣʠʤʘʮʠʦʥʥʘʷ ʩʫʰʢʘ 

ʧʦʟʚʦʣʷʝʪ ʥʘʜʝʞʥʦ ʩʦʭʨʘʥʠʪʴ ʠʭ ʭʠʤʠʯʝʩʢʠ ʘʢʪʠʚʥʫʶ ʬʦʨʤʫ [13]. ʊʘʢʠʝ ʢʦʥʮʝʥʪʨʘʪʳ ʙʠʦʣʦ-

ʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ (ɹɸɺ) ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʙʠʦʜʦʩʪʫʧʥʦʩʪʴʶ, ʷʚʣʷʶʪʩʷ ʚʦʩʪʨʝʙʦ-

ʚʘʥʥʳʤʠ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʤ ʩʧʦʨʪʠʚʥʦʤ ʧʠʪʘʥʠʠ. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʘʩʴ ʨʘʟʨʘʙʦʪʢʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʥʘʧʠʪʢʘ ʜʣʷ 

ʩʧʦʨʪʩʤʝʥʦʚ ʩʠʣʦʚʳʭ ʚʠʜʦʚ ʩʧʦʨʪʘ ʥʘ ʦʩʥʦʚʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʬʝʨʤʝʥʪʠʨʦ-

ʚʘʥʥʳʭ ʬʨʫʢʪʦʚ, ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʧʦ ʢʘʯʝʩʪʚʫ ʠʟ-ʟʘ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʚʥʝʰʥʠʭ ʜʝʬʝʢʪʦʚ.   

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: ʨʘʟʨʘ-

ʙʦʪʘʪʴ ʨʝʮʝʧʪʫʨʫ ʥʘʧʠʪʢʘ ʜʣʷ ʩʧʦʨʪʩʤʝʥʦʚ ʚ ʩʫʭʦʡ ʬʦʨʤʝ; ʦʙʦʩʥʦʚʘʪʴ ʦʩʥʦʚʥʳʝ ʪʝʭʥʦʣʦʛʠ-

ʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ; ʦʮʝʥʠʪʴ ʩʦʩʪʘʚ, ʩʦʜʝʨʞʘʥʠʝ ɹɸɺ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʥʘʧʠʪʢʘ; ʨʘʟʨʘʙʦʪʘʪʴ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʝʛʦ ʫʧʦʪʨʝʙʣʝʥʠʶ. 

 

ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʦʜʠʣʠ ʚ ʣʘʙʦʨʘʪʦʨʠʷʭ ʢʘʬʝʜʨʳ ʧʠʱʝʚʦʡ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʌɻɹʆʋ ɺʆ 

çʂʘʣʠʥʠʥʛʨʘʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè.  

ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ 

ʥʘʧʠʪʢʘ ʦʮʝʥʠʚʘʣʠ ʧʦ ʤʝʪʦʜʠʢʘʤ, ʧʨʠʚʝʜʝʥʥʳʤ ʚ ʪʘʙʣ. 1. 

ʊʘʙʣʠʮʘ 1  

ʄʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʥʘʧʠʪʢʘ 

Table 1  

Methods for  determining physico-chemical quality  indicators of the beverage 

 

ʇʦʢʘʟʘʪʝʣʴ ʄʝʪʦʜ ʠ ʧʨʠʥʮʠʧ ʦʧʨʝʜʝʣʝʥʠʷ 
ʅʦʨʤʘʪʠʚʥʳʡ 

ʜʦʢʫʤʝʥʪ, ʠʩʪʦʯʥʠʢ 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʚʣʘʛʠ ɻʨʘʚʠʤʝʪʨʠʯʝʩʢʠʡ  ɻʆʉʊ 34454-2018 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʙʝʣʢʘ ʄʝʪʦʜ ʂʴʝʣʴʜʘʣʷ ɻʆʉʊ 15113.4-2021 

ɸʤʠʥʦʢʠʩʣʦʪʥʳʡ ʩʦʩʪʘʚ ʙʝʣʢʘ 
ʈʘʩʯʝʪʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʡ [14] 

ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʙʝʣʢʘ 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʞʠʨʘ 
ʕʢʩʪʨʘʢʮʠʦʥʥʳʡ ʤʝʪʦʜ 

ʉʦʢʩʣʝʪʘ 
ɻʆʉʊ 7636-85 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʫʛʣʝʚʦʜʦʚ ʈʘʩʯʝʪʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʡ ï 

ʀʥʜʝʢʩ ʨʘʩʪʚʦʨʠʤʦʩʪʠ 

ʧʦʨʦʰʢʘ 

ʀʟʤʝʨʝʥʠʝ ʦʙʲʝʤʘ 

ʥʝʨʘʩʪʚʦʨʠʚʰʝʛʦʩʷ ʦʩʘʜʢʘ 
ɻʆʉʊ 30305.4-95 

ʉʦʜʝʨʞʘʥʠʝ ʚʠʪʘʤʠʥʘ ʉ ʁʦʜʦʤʝʪʨʠʯʝʩʢʦʝ ʪʠʪʨʦʚʘʥʠʝ [15] 



 

 

 ____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ 

 ____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ 

 

29 

ʉʦʜʝʨʞʘʥʠʝ ʜʫʙʠʣʴʥʳʭ 

ʚʝʱʝʩʪʚ 

ʇʝʨʤʘʨʛʘʥʘʪʦʤʝʪʨʠʯʝʩʢʠʡ 

ʤʝʪʦʜ 
[16] 

ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ  
ʂʦʣʠʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʧʦ 15-

ʙʘʣʣʴʥʦʡ ʰʢʘʣʝ 
ɻʆʉʊ 8756.1-2017 

ʇʦʢʘʟʘʪʝʣʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ 
ʈʘʩʯʝʪʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʡ [14] 

 

ʆʩʥʦʚʥʳʤʠ ʠʥʛʨʝʜʠʝʥʪʘʤʠ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʥʘʧʠʪʢʘ ʢʘʪʝʛʦʨʠʠ ʛʝʡʥʝʨʦʚ ʷʚʣʷʣʠʩʴ:  

¶ ʢʦʥʮʝʥʪʨʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ (ɹɸɺ) ʬʝʨʤʝʥʪʠʨʦʚʘʥʥʳʭ ʬʨʫʢʪʦʚ, ʧʦʣʫʯʝʥ-

ʥʳʡ ʩʫʙʣʠʤʠʨʦʚʘʥʠʝʤ ʚʦʜʥʦʡ ʬʨʘʢʮʠʠ ʬʝʨʤʝʥʪʦʣʠʟʘʪʘ ʬʨʫʢʪʦʚʦʡ ʩʤʝʩʠ ʠʟ ʷʙʣʦʢ, ʙʘʥʘ-

ʥʦʚ ʠ ʘʧʝʣʴʩʠʥʦʚ (ʩʦʦʪʥʦʰʝʥʠʝ 1 : 0,5 : 0,5), ʦʙʣʘʜʘʶʱʠʭ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ ʚʥʝʰʥʠʤʠ ʜʝ-

ʬʝʢʪʘʤʠ, ʢʘʢ ʠʩʪʦʯʥʠʢ ʫʩʚʦʷʝʤʳʭ ʫʛʣʝʚʦʜʦʚ ʠ ʚʠʪʘʤʠʥʦʚ  [13, 17]; 

¶ ʢʦʥʮʝʥʪʨʘʪ ʩʳʚʦʨʦʪʦʯʥʳʭ ʙʝʣʢʦʚ (ʂʉɹï80, ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʆʆʆ çʇʈɸʁʄ-ʂʈɸʌʊè) ʢʘʢ 

ʠʩʪʦʯʥʠʢ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʧʦ ʘʤʠʥʦʢʠʩʣʦʪʘʤ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʦʛʦ ʙʝʣʢʘ ʠ ʤʠʥʝʨʘʣʴ-

ʥʳʭ ʚʝʱʝʩʪʚ [18, 19]. 

ʆʧʪʠʤʠʟʘʮʠʶ ʜʦʟʠʨʦʚʦʢ ʜʘʥʥʳʭ ʜʦʙʘʚʦʢ ʦʩʫʱʝʩʪʚʣʷʣʠ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʚʫʭʬʘʢʪʦʨʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʨʠ ʚʘʨʴʠʨʦʚʘʥʠʠ: ʍ1 ï (ʂʉɹ ï ʢʦʥʮʝʥ-

ʪʨʘʪʘ ʩʳʚʦʨʦʪʦʯʥʦʛʦ ʙʝʣʢʘ) ʦʪ 30 ʜʦ 40 %; ʍ2 ï (ʂʌʌ ï ʢʦʥʮʝʥʪʨʘʪʘ ʬʨʫʢʪʦʚʳʭ ʬʠʪʦʧʘʨʘʬʘʨ-

ʤʘʮʝʚʪʠʢʦʚ) ʦʪ 55 ʜʦ 60 %.  

ʇʘʨʘʤʝʪʨ ʦʧʪʠʤʠʟʘʮʠʠ ʦʙʲʝʜʠʥʷʣ ʧʦ ʧʨʠʥʮʠʧʫ çʧʨʠʙʣʠʞʝʥʠʷ ʢ ʠʜʝʘʣʫè ʪʨʠ ʯʘʩʪʥʳʭ 

ʦʪʢʣʠʢʘ, ʦʪʨʘʞʘʶʱʠʭ ʦʩʥʦʚʥʳʝ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʨʠʟʥʘʢʠ ʥʘʧʠʪʢʘ: Y1 ï ʨʝʢʦʤʝʥʜʫʝʤʘʷ ʩʫʪʦʯ-

ʥʘʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʙʝʣʢʝ ʜʣʷ ʩʧʦʨʪʩʤʝʥʦʚ ʩʠʣʦʚʳʭ ʚʠʜʦʚ ʩʧʦʨʪʘ (çʠʜʝʘʣè 25 

% ʚ ʦʜʥʦʡ ʧʦʨʮʠʠ); Y2 ï ʩʦʜʝʨʞʘʥʠʝ ʚʠʪʘʤʠʥʘ ʉ (çʠʜʝʘʣè 50 ʤʛ/100 ʛ); Y3 ï ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʘʷ 

ʦʮʝʥʢʘ (çʠʜʝʘʣè 15 ʙʘʣʣʦʚ). 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʥʘʧʠʪʢʘ ʚ ʬʦʨʤʝ ʦʜʥʦʨʦʜʥʦʡ ʵʤʫʣʴʩʠʠ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʢʦʤʢʦʚʘʥʠʷ ʠ 

ʘʛʨʝʛʠʨʦʚʘʥʠʷ ʝʛʦ ʚ ʬʦʨʤʝ ʧʦʨʦʰʢʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʜʦʙʘʚʢʘʤʠ ʷʚʣʷ-

ʣʠʩʴ: ʢʨʝʤʥʠʷ ʜʠʦʢʩʠʜ (ɽ551), ʢʩʘʥʪʘʥʦʚʘʷ ʢʘʤʝʜʴ (ɽ415) ʠ ʧʦʜʩʦʣʥʝʯʥʳʡ ʣʝʮʠʪʠʥ (ɽ322). 

 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʦʙʦʙʱʝʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʦʧʪʠʤʠʟʘʮʠʠ ʨʝ-

ʮʝʧʪʫʨʳ ʩʫʭʦʡ ʬʦʨʤʳ ʥʘʧʠʪʢʘ ʦʪ ʚʘʨʴʠʨʫʝʤʳʭ ʜʦʟʠʨʦʚʦʢ ʦʩʥʦʚʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʜʦʙʘʚʦʢ 

ʚ ʢʦʜʠʨʦʚʘʥʥʦʡ ʤʦʜʝʣʠ (ʍ1 ʠ ʍ2) ʠ ʚ ʥʘʪʫʨʘʣʴʥʦʡ ʤʦʜʝʣʠ (ʂʉɹ ʠ ʂʌʌ), ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ 

ʫʨʘʚʥʝʥʠʷʭ (1) ʠ (2):  

 

            ὣ πȟρτπυπȟρπρφs πȟπφπψs πȟπσsˢ πȟπωςχs πȟπȟπυτςs .                 (1) 

ὣ ρφȟττψτπȟσυρω˗˞πˎȟσρτσ˗ˡπlȟππρς˗˞ˎ˗ˡˡ πȟππσχ˗˞ˎ  

                                                                 πȟππςς̠l  l.                                                                       (2) 

 

ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʙʳʣʠ ʥʘʡʜʝʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʠʩʢʦʤʳʭ ʜʦ-

ʟʠʨʦʚʦʢ: ʂʉɹ ï 36,5 %; ʂʌʌ ï 61,7 %.  

ʉ ʫʯʝʪʦʤ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʨʝʮʝʧʪʫʨʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ 

ʥʘʧʠʪʢʘ ʜʣʷ ʩʧʦʨʪʩʤʝʥʦʚ (ʛʝʡʥʝʨʘ) ʚ ʩʫʭʦʡ ʬʦʨʤʝ, ʥʘʟʚʘʥʥʦʛʦ çBioCarbè, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚ 

ʪʘʙʣ. 2.  
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ʊʘʙʣʠʮʘ 2  

ʈʝʮʝʧʪʫʨʘ ʥʘʧʠʪʢʘ ʜʣʷ ʩʧʦʨʪʩʤʝʥʦʚ ʚ ʩʫʭʦʡ ʬʦʨʤʝ çBioCarbè 

Table 2  

Recipe for a drink for athletes in dry form "BioCarb"  

 

ʂʦʤʧʦʥʝʥʪ ʩʤʝʩʠ ʉʦʜʝʨʞʘʥʠʝ, % 

ʂʦʥʮʝʥʪʨʘʪ ʩʳʚʦʨʦʪʦʯʥʳʭ ʙʝʣʢʦʚ (ʂʉɹï80) 36,50  

ʂʦʥʮʝʥʪʨʘʪ ʬʨʫʢʪʦʚʳʭ ʬʠʪʦʧʘʨʘʬʘʨʤʘʮʝʚʪʠʢʦʚ 61,72 

ɼʠʦʢʩʠʜ ʢʨʝʤʥʠʷ (ɽ551) 0,681 

ʂʩʘʥʪʘʥʦʚʘʷ ʢʘʤʝʜʴ (ɽ415) 0,311 

ʃʝʮʠʪʠʥ ʧʦʜʩʦʣʥʝʯʥʳʡ (ɽ322i) 0,791 

ʀʊʆɻʆ: 100,0 

1ï ʩʦʛʣʘʩʥʦ ʥʦʨʤʘʤ ʧʨʠʤʝʥʝʥʠʷ ʜʦʙʘʚʦʢ, ʧʨʦʧʠʩʘʥʥʳʤ ʚ ʊʈ ʊʉ 029/2012. 

 

ʊʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʥʘʧʠʪʢʘ ʜʣʷ ʩʧʦʨʪʩʤʝʥʦʚ ʩʠʣʦʚʳʭ ʚʠ-

ʜʦʚ ʩʧʦʨʪʘ ʚ ʩʫʭʦʤ ʚʠʜʝ ʦʩʥʦʚʘʥʘ ʥʘ ʪʱʘʪʝʣʴʥʦʤ ʩʤʝʰʠʚʘʥʠʠ ʢʦʤʧʦʥʝʥʪʦʚ ʨʝʮʝʧʪʫʨʳ, ʢʦʪʦ-

ʨʦʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʳʧʦʣʥʷʪʴ ʚ V-ʦʙʨʘʟʥʦʤ ʩʤʝʩʠʪʝʣʝ ʧʨʠ ʥʝʙʦʣʴʰʦʡ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʤʝ-

ʰʘʣʢʠ 12ï15 ʦʙ/ʤʠʥ ʚ ʪʝʯʝʥʠʝ 20 ʤʠʥ, ʯʪʦ ʦʙʝʩʧʝʯʠʪ ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʥʛʨʝʜʠʝʥ-

ʪʦʚ ʠ ʧʨʝʜʦʪʚʨʘʪʠʪ ʘʛʨʝʛʘʮʠʶ ʯʘʩʪʠʮ. ɼʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʫʜʘʣʝʥʠʷ ʘʛʨʝʛʠʨʦʚʘʥʥʳʭ ʯʘʩʪʠʮ ʠ 

ʦʙʝʩʧʝʯʝʥʠʷ ʦʜʥʦʨʦʜʥʦʩʪʠ ʩʤʝʩʠ ʝʝ ʧʨʦʩʝʠʚʘʶʪ ʯʝʨʝʟ ʩʠʪʘ ʩ ʜʠʘʤʝʪʨʦʤ ʦʪʚʝʨʩʪʠʷ 800ï1000 

ʤʢʤ, ʥʘʧʨʠʤʝʨ, ʩ ʧʦʤʦʱʴʶ ʘʧʧʘʨʘʪʘ ʪʠʧʘ çʚʠʙʨʦʛʨʦʭʦʪè ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʠʤʠ ʢʘʣʠʙʨʦʚʦʯʥʳʤʠ ʩʠʪʘʤʠ. ʇʦʩʣʝ ʵʪʦʛʦ ʧʨʦʜʫʢʪ ʧʦʜʚʝʨʛʘʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʦʤʫ ʤʝʪʘʣʣʦʜʝ-

ʪʝʢʪʠʨʦʚʘʥʠʶ (ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ: Fe Ó 0,3 ʤʤ, ʥʝʨʞ. ʩʪʘʣʴ Ó 0,5 ʤʤ), ʯʪʦʙʳ ʠʩʢʣʶʯʠʪʴ ʧʦʧʘ-

ʜʘʥʠʝ ʯʘʩʪʠʮ ʦʪ ʘʙʨʘʟʠʚʥʦʛʦ ʠʟʥʦʩʘ ʦʙʦʨʫʜʦʚʘʥʠʷ (ʣʦʧʘʩʪʝʡ ʤʝʰʘʣʢʠ, çʚʠʙʨʦʛʨʦʭʦʪʘè). ɼʦ-

ʟʠʨʦʚʘʥʠʝ ʧʦʨʦʰʢʦʦʙʨʘʟʥʦʡ ʩʤʝʩʠ ʧʨʦʚʦʜʷʪ ʚ ʝʤʢʦʩʪʠ ʩ ʟʘʢʨʳʚʘʶʱʠʤʠʩʷ ʢʨʳʰʢʘʤʠ, ʦʩʥʘ-

ʱʝʥʥʳʝ ʤʝʤʙʨʘʥʘʤʠ ʠʟ ʬʦʣʴʛʠ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʟʘʛʨʷʟʥʝʥʠʷ ʧʨʦʜʫʢʪʘ. ʈʝʢʦʤʝʥʜʫʝʤʳʡ 

ʩʨʦʢ ʛʦʜʥʦʩʪʠ ʥʘʧʠʪʢʘ çBioCarbè ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʭʨʘʥʝʥʠʷ ʦʢʦʣʦ ʦʪ +4 ʜʦ +22 ÁC ʠ ʚʣʘʞʥʦ-

ʩʪʠ ʚʦʟʜʫʭʘ ʥʝ ʙʦʣʝʝ 75 % ʙʝʟ ʧʦʧʘʜʘʥʠʷ ʧʨʷʤʳʭ ʩʦʣʥʝʯʥʳʭ ʣʫʯʝʡ ï ʜʦ 1 ʛʦʜʘ (ʚ ʟʘʢʨʳʪʦʤ 

ʚʠʜʝ) ʠ ʜʦ 6 ʤʝʩʷʮʝʚ (ʧʦʩʣʝ ʚʩʢʨʳʪʠʷ ʤʝʤʙʨʘʥʳ).  

ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʥʘʧʠʪʢʘ ʜʣʷ ʩʧʦʨʪʩ-

ʤʝʥʦʚ ʚ ʩʫʭʦʤ ʠ ʨʘʟʚʝʜʝʥʥʦʤ ʚʠʜʝ (ʚ ʚʦʜʝ), ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʘʷ ʦʙ ʝʛʦ ʛʘʩʪʨʦʥʦʤʠʯʝʩʢʦʡ ʧʨʠ-

ʚʣʝʢʘʪʝʣʴʥʦʩʪʠ, ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣ. 3. 

ʊʘʙʣʠʮʘ 3  

ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘʧʠʪʢʘ çBioCarbè ʚ ʩʫʭʦʡ ʠ ʨʘʟʚʝʜʝʥʥʦʡ ʬʦʨʤʝ 

Table 3  

Organoleptic characteristics of the drink "BioCarb" in dry and diluted form  

 

ʇʦʢʘʟʘʪʝʣʴ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ɺ ʩʫʭʦʡ ʬʦʨʤʝ 

ɺʥʝʰʥʠʡ ʚʠʜ 
ʆʜʥʦʨʦʜʥʳʡ ʧʦʨʦʰʦʢ ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʘʛʣʦʤʝʨʠʨʦʚʘʥʥʳʭ 

ʯʘʩʪʠʮ ʠ ʤʝʣʢʠʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ  

ʎʚʝʪ 
ʉʚʝʪʣʦ-ʢʨʝʤʦʚʳʡ, ʢʨʝʤʦʚʳʡ, ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʳʡ, ʩʚʝʪʣʦ-ʦʨʘʥʞʝʚʳʡ, ʦʨʘʥ-

ʞʝʚʳʡ 
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ɿʘʧʘʭ 
ʇʨʠʷʪʥʳʡ, ʬʨʫʢʪʦʚʳʡ, ʩʣʘʜʢʦʚʘʪʳʡ, ʩ ʣʝʛʢʠʤ ʘʨʦʤʘʪʦʤ ʬʨʫʢʪʦʚ ʠ ʩʳʚʦʨʦ-

ʪʦʯʥʳʭ ʙʝʣʢʦʚ, ʙʝʟ ʧʦʩʪʦʨʦʥʥʠʭ ʟʘʧʘʭʦʚ 

ɺʢʫʩ 
ʇʨʠʷʪʥʳʡ, ʩʣʘʜʢʦʚʘʪʳʡ, ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʡ ʧʦ ʚʢʫʩʦʚʳʤ ʦʪʪʝʥʢʘʤ ʬʨʫʢʪʦ-

ʚʳʭ ʠ ʩʳʚʦʨʦʪʦʯʥʳʭ ʜʦʙʘʚʦʢ, ʙʝʟ ʧʦʩʪʦʨʦʥʥʠʭ ʧʨʠʚʢʫʩʦʚ 

ɺ ʨʘʟʚʝʜʝʥʥʦʡ ʬʦʨʤʝ (190 ʛ ʧʦʨʦʰʢʘ, ʨʘʟʚʝʜʝʥʥʦʛʦ ʚ 400 ʤʣ ʚʦʜʳ)  

ɺʥʝʰʥʠʡ ʚʠʜ 

ʅʝʧʨʦʟʨʘʯʥʳʡ ʵʤʫʣʴʩʠʦʥʥʦ-ʩʫʩʧʝʥʜʠʨʦʚʘʥʥʳʡ ʥʘʧʠʪʦʢ ʩ ʤʝʣʢʠʤʠ ʯʘʩʪʠ-

ʮʘʤʠ, ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʤʠ ʧʦ ʚʩʝʤʫ ʦʙʲʝʤʫ; ʜʦʧʫʩʢʘʝʪʩʷ ʥʝʙʦʣʴ-

ʰʦʡ ʩʣʦʡ ʧʝʥʳ ʧʦʩʣʝ ʚʟʙʘʣʪʳʚʘʥʠʷ 

ʎʚʝʪ 
ʆʪ ʙʝʣʦʛʦ ʜʦ ʩʚʝʪʣʦ-ʙʝʞʝʚʦʛʦ; ʚʦʟʤʦʞʥʳ ʜʨʫʛʠʝ ʦʪʪʝʥʢʠ ʧʨʠ ʨʘʩʪʚʦʨʝʥʠʠ 

ʧʨʦʜʫʢʪʘ ʚ ʩʦʢʝ, ʤʦʣʦʢʝ, ʧʨʠʤʝʥʝʥʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʜʦʙʘʚʦʢ 

ʂʦʥʩʠʩʪʝʥʮʠʷ ʆʜʥʦʨʦʜʥʘʷ, ʚ ʤʝʨʫ ʛʫʩʪʘʷ ʩʫʩʧʝʥʜʠʨʦʚʘʥʥʘʷ ʞʠʜʢʦʩʪʴ  

ɿʘʧʘʭ 

ɺʳʨʘʞʝʥʥʳʡ, ʧʨʠʷʪʥʳʡ, ʩʣʘʜʢʦʚʘʪʳʡ, ʩ ʤʦʣʦʯʥʳʤ ʠ ʬʨʫʢʪʦʚʳʤ ʦʪʪʝʥ-

ʢʘʤʠ, ʭʘʨʘʢʪʝʨʥʳʤʠ ʜʣʷ ʚʥʝʩʝʥʥʦʡ ʞʠʜʢʦʩʪʠ, ʙʝʟ ʧʦʩʪʦʨʦʥʥʠʭ ʠ ʥʝʧʨʠʷʪ-

ʥʳʭ ʟʘʧʘʭʦʚ 

ɺʢʫʩ 

ʇʨʠʷʪʥʳʡ, ʩʣʘʜʢʦʚʘʪʳʡ, ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʡ ʧʦ ʚʢʫʩʦʚʳʤ ʦʪʪʝʥʢʘʤ, ʩ ʚʳʨʘ-

ʞʝʥʥʳʤʠ ʤʦʣʦʯʥʦ-ʬʨʫʢʪʦʚʳʤʠ ʧʨʠʚʢʫʩʘʤʠ, ʙʝʟ ʧʦʩʪʦʨʦʥʥʠʭ ʠ ʥʝʧʨʠʷʪ-

ʥʳʭ ʧʨʠʚʢʫʩʦʚ 

 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʳʩʦʢʠʭ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘʭ ʧʨʦ-

ʜʫʢʪʘ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʤ ʚʢʫʩʦʤ ʠ ʘʨʦʤʘʪʦʤ, ʦʜʥʦʨʦʜʥʦʡ ʢʦʥʩʠ-

ʩʪʝʥʮʠʝʡ ʠ ʥʘʪʫʨʘʣʴʥʳʤ ʮʚʝʪʦʤ. ɺʳʷʚʣʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʧʨʝʜʝʣʷʶʪ ʧʦʪʝʥʮʠʘʣ ʧʨʦ-

ʜʫʢʪʘ ʜʣʷ ʰʠʨʦʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ ʧʠʪʘʥʠʠ ʩʧʦʨʪʩʤʝʥʦʚ. 

ʇʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʥʘʧʠʪʢʘ ʚ ʩʫʭʦʡ ʬʦʨʤʝ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦ ʧʨʠʦʨʠʪʝʪʥʦʩʪʠ ʚ 

ʝʛʦ ʩʦʜʝʨʞʘʥʠʠ ʙʝʣʢʦʚʦ-ʫʛʣʝʚʦʜʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʩʧʦʨʪʠʚʥʦʛʦ ʧʠʪʘʥʠʷ ʢʘ-

ʪʝʛʦʨʠʠ çʛʝʡʥʝʨʦʚè, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 4.  

ʊʘʙʣʠʮʘ 4  
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Table 4  

Quality indicators of the dry form of the drink for athletes "BioCarb"  

 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ɽʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ɿʥʘʯʝʥʠʝ1 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʙʝʣʢʘ ʚ ʩʫʭʦʤ ʚʝʱʝʩʪʚʝ % 26,6ï28,8  

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʞʠʨʘ % 2,4ï2,6 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʦʙʱʠʭ ʫʛʣʝʚʦʜʦʚ % 54,2ï54,6 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʚʣʘʛʠ % 6,6ï7,0 

ʉʦʜʝʨʞʘʥʠʝ ʚʠʪʘʤʠʥʘ ʉ ʤʛ/100 ʛ 40,9ï47,1 

ʉʦʜʝʨʞʘʥʠʝ ʚʝʱʝʩʪʚ ʩ ʈ-ʚʠʪʘʤʠʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʤʛ/100 ʛ 70,2ï79,8 

ʀʥʜʝʢʩ ʨʘʩʪʚʦʨʠʤʦʩʪʠ ʩʤ3 ʩʳʨʦʛʦ ʦʩʘʜʢʘ 0,22ï0,38 

1 ï ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʟʘʚʠʩʠʪ ʦʪ ʩʦʩʪʘʚʘ ʠ ʚʠʜʘ ʬʨʫʢʪʦʚ ʬʝʨʤʝʥʪʠʨʫʝʤʦʡ ʬʨʫʢʪʦʚʦʡ ʩʤʝʩʠ. 

 

ɼʘʥʥʳʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣ. 4, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʳʩʦʢʦʤ ʩʦʜʝʨʞʘʥʠʠ ʙʝʣʢʘ 

(26,6ï28,8 %) ʠ ʫʛʣʝʚʦʜʦʚ (54,2ï54,6 %) ʚ ʨʘʟʨʘʙʦʪʘʥʥʦʤ ʧʨʦʜʫʢʪʝ ʧʨʠ ʥʠʟʢʦʤ ʫʨʦʚʥʝ ʞʠʨʘ 
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(2,4ï2,6 %). ʊʘʢʦʡ ʥʫʪʨʠʝʥʪʥʳʡ ʧʨʦʬʠʣʴ ʧʦʟʚʦʣʷʝʪ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʥʘʧʠʪʦʢ ʢʘʢ ʛʝʡʥʝʨ (ʩʦ-

ʛʣʘʩʥʦ ɻʆʉʊ 34621-2019) ï ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʙʝʣʢʦʚʦ-ʫʛʣʝʚʦʜʥʳʡ ʢʦʤʧʣʝʢʩ, ʧʨʝʜʥʘʟʥʘ-

ʯʝʥʥʳʡ ʜʣʷ ʚʦʩʧʦʣʥʝʥʠʷ ʵʥʝʨʛʦʟʘʪʨʘʪ ʠ ʩʪʠʤʫʣʷʮʠʠ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʦʩʣʝ ʠʥ-

ʪʝʥʩʠʚʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ. ʉ ʫʯʝʪʦʤ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʥʘʧʠʪʢʘ ʤʦʞʥʦ ʦʞʠʜʘʪʴ ʵʬ-

ʬʝʢʪʠʚʥʦʛʦ ʫʩʚʦʝʥʠʷ ʝʛʦ ʢʦʤʧʦʥʝʥʪʦʚ ʦʨʛʘʥʠʟʤʦʤ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʙʳʩʪʨʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʧʣʘʩʪʠʯʝʩʢʠʭ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʟʘʪʨʘʪ ʩʧʦʨʪʩʤʝʥʘ [20, 21]. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚʠʪʘʤʠʥʘ ʉ (44 ʤʛ/100 ʛ) ʠ ʚʝʱʝʩʪʚ, ʦʙʣʘʜʘʶ-

ʱʠʭ ʈ-ʚʠʪʘʤʠʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ (75 ʤʛ/100 ʛ). ɸʩʢʦʨʙʠʥʦʚʘʷ ʢʠʩʣʦʪʘ ʫʯʘʩʪʚʫʝʪ ʚ ʩʠʥʪʝʟʝ ʢʦʣ-

ʣʘʛʝʥʘ ʠ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʘʢʪʠʚʥʳʭ ʬʦʨʤ ʢʠʩʣʦʨʦʜʘ, ʘ ʬʣʘʚʦʥʦʠʜʳ ʫʣʫʯʰʘʶʪ ʤʠʢʨʦʮʠʨʢʫʣʷ-

ʮʠʶ ʟʘ ʩʯʝʪ ʫʢʨʝʧʣʝʥʠʷ ʢʘʧʠʣʣʷʨʦʚ [22]. ʕʪʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ ʦʙʣʘʜʘʶʪ ʠʤ-

ʤʫʥʦʤʦʜʫʣʠʨʫʶʱʠʤ ʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʤ ʵʬʬʝʢʪʘʤʠ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʨʦʮʝʩʩʘʤ ʚʦʩʩʪʘʥʦʚʣʝ-

ʥʠʷ ʦʨʛʘʥʠʟʤʘ ʩʧʦʨʪʩʤʝʥʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʥʠʞʝʥʠʶ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ ʧʦʩʣʝ ʥʘʛʨʫʟʦʢ ʠ 

ʫʩʢʦʨʝʥʠʶ ʨʝʧʘʨʘʮʠʠ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ. 

ʆʮʝʥʢʘ ʢʘʣʦʨʠʡʥʦʩʪʠ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʥʘʧʠʪʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣ. 5.  

ʊʘʙʣʠʮʘ 5  
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Table 5  

Biological efficiency indicators of the drink "BioCarb" in dry form  

ʇʦʢʘʟʘʪʝʣʴ 
ʉʦʜʝʨʞʘʥʠʝ ʚ 1 ʧʦʨʮʠʠ 

ʧʨʦʜʫʢʪʘ (190 ʛ)1 

ʉʪʝʧʝʥʴ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʬʠ-

ʟʠʦʣʦʛʠʯʝʩʢʦʡ ʩʫʪʦʯʥʦʡ ʧʦ-

ʪʨʝʙʥʦʩʪʠ2, % 

ʂʘʣʦʨʠʡʥʦʩʪʴ, ʢʢʘʣ  690,8 21,9 

ɹʝʣʢʠ, ʛ  52,6 47,1 

ɾʠʨʳ, ʛ 4,7 6,7 

ʋʛʣʝʚʦʜʳ, ʛ 103,4 24,6 

ɺʦʜʘ, ʛ 6,7 ï 

ɺʠʪʘʤʠʥʳ 

ʊʠʘʤʠʥ (B1), ʤʛ  0,38 25,3 

ʈʠʙʦʬʣʘʚʠʥ (B2), ʤʛ 0,32 17,7 

ɸʩʢʦʨʙʠʥʦʚʘʷ ʢʠʩʣʦʪʘ (ʉ), 

ʤʛ 
89,054 98,9 

ʅʠʘʮʠʥ (ʈʈ), ʤʛ 3,89 19,5 

ɺʠʪʘʤʠʥ ʈ, ʤʛ 140,524 70,3 

ʄʠʥʝʨʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ 

ʅʘʪʨʠʡ, ʤʛ 270,25 20,8 

ʂʘʣʠʡ, ʤʛ 3010 120,43 

ʂʘʣʴʮʠʡ, ʤʛ 209,41 20,9 

ʄʘʛʥʠʡ, ʤʛ 208,31 52,1 

ʌʦʩʬʦʨ, ʤʛ 207,82 25,9 

ɾʝʣʝʟʦ, ʤʛ 14,64 146,43 

1 ï ʧʨʠʚʝʜʝʥʳ ʫʩʨʝʜʥʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ; 
2 ï ʩʦʛʣʘʩʥʦ ʥʦʨʤʘʤ ʄʈ çʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʚʢʣʶʯʝʥʠʶ ʚ ʙʘʟʦʚʳʡ ʨʘʮʠʦʥ ʧʠʪʘʥʠʷ ʚʳʩʦʢʦʢʚʘ-

ʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʦʨʪʩʤʝʥʦʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʤʝ-

ʪʘʙʦʣʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠ ʩʚʝʨʭʚʳʩʦʢʠʭ ʥʘʛʨʫʟʢʘʭè ʜʣʷ ʩʧʦʨʪʩʤʝʥʘ ʩʨʝʜʥʠʤ ʚʝʩʦʤ 70 ʢʛ;  
3 ï ʚʝʨʭʥʠʡ ʜʦʧʫʩʪʠʤʳʡ ʫʨʦʚʝʥʴ ʥʝ ʫʩʪʘʥʦʚʣʝʥ; 
4 ï ʩʦʜʝʨʞʘʥʠʝ ʫʩʪʘʥʦʚʣʝʥʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʤʝʪʦʜʦʤ. 
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ʀʟ ʜʘʥʥʳʭ ʪʘʙʣ. 5 ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʠ ʫʧʦʪʨʝʙʣʝʥʠʠ ʩʫʪʦʯʥʦʡ ʜʦʟʳ ʥʘʧʠʪʢʘ (190 ʛ) ʦʨʛʘ-

ʥʠʟʤ ʩʧʦʨʪʩʤʝʥʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʘʜʝʢʚʘʪʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ɹɸɺ, ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ ʧʦʣʦʞʠ-

ʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʤʝʪʘʙʦʣʠʟʤ, ʧʦʜʜʝʨʞʠʚʘʶʪ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʠ ʧʣʘʩʪʠʯʝʩʢʠʡ ʙʘʣʘʥʩʳ, 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʦʩʥʦʚʥʳʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠ ʫʩʢʦʨʝʥʠʝ ʚʦʩʩʪʘʥʦ-

ʚʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ [23]. ʕʪʠ ɹɸɺ, ʚʢʣʶʯʘʷ ʙʝʣʢʠ (ʩʪʝʧʝʥʴ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ 47,1 %) ʠ ʫʛʣʝ-

ʚʦʜʳ (24,6 %), ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʠʥʪʝʟʫ ʛʣʠʢʦʛʝʥʘ ʚ ʤʳʰʮʘʭ ʠ ʩʪʠʤʫʣʷʮʠʠ ʘʥʘʙʦʣʠʯʝʩʢʠʭ ʧʫʪʝʡ, 

ʪʘʢʠʭ ʢʘʢ ʘʢʪʠʚʘʮʠʷ mTOR-ʩʠʛʥʘʣʴʥʦʛʦ ʢʘʩʢʘʜʘ, ʯʪʦ ʢʨʠʪʠʯʥʦ ʜʣʷ ʨʝʛʝʥʝʨʘʮʠʠ ʤʳʰʝʯʥʳʭ 

ʚʦʣʦʢʦʥ. ɺʠʪʘʤʠʥʳ ʛʨʫʧʧʳ B, C, PP ʠ P (ʩʪʝʧʝʥʴ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ 17,7ï98,9 %) ʧʦʜʜʝʨʞʠʚʘʶʪ 

ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ ʨʝʘʢʮʠʠ ʠ ʩʠʥʪʝʟ ʢʦʬʝʨʤʝʥʪʦʚ, ʫʣʫʯʰʘʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʦʙ-

ʤʝʥ, ʪʦʛʜʘ ʢʘʢ ʤʠʥʝʨʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ Na, K, Ca, Mg, P, Fe (ʩʪʝʧʝʥʴ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ 20,8ï146,4 

%) ʨʝʛʫʣʠʨʫʶʪ ʥʝʨʚʥʦ-ʤʳʰʝʯʥʫʶ ʧʨʦʚʦʜʠʤʦʩʪʴ ʠ ʧʦʜʜʝʨʞʠʚʘʶʪ ʛʦʤʝʦʩʪʘʟ, ʧʨʝʜʦʪʚʨʘʱʘʷ 

ʜʝʬʠʮʠʪʥʳʝ ʩʦʩʪʦʷʥʠʷ [24, 25]. 

ʆʜʥʦʢʨʘʪʥʦʝ ʫʧʦʪʨʝʙʣʝʥʠʝ ʧʦʨʮʠʠ ʥʘʧʠʪʢʘ ʧʦʩʪʘʚʣʷʝʪ ʦʨʛʘʥʠʟʤʫ 690,8 ʢʢʘʣ, ʯʪʦ ʵʢʚʠ-

ʚʘʣʝʥʪʥʦ 22 % ʩʫʪʦʯʥʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʧʦʪʨʝʙʥʦʩʪʠ ʩʧʦʨʪʩʤʝʥʘ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʛʣʶʢʦʟʥʳʡ 

ʨʝʟʝʨʚ ʠ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʢʘʪʘʙʦʣʠʟʤ ʙʝʣʢʦʚ ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʥʩʠʚʥʳʭ ʪʨʝʥʠʨʦʚʦʢ ʠ ʩʦʨʝʚʥʦʚʘ-

ʪʝʣʴʥʦʛʦ ʩʪʨʝʩʩʘ. ɼʘʥʥʳʝ ʧʨʦʮʝʩʩʳ ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʦʭʨʘʥʝʥʠʶ ʤʳʰʝʯʥʦʡ ʤʘʩʩʳ ʠ ʦʧʪʠʤʠʟʘ-

ʮʠʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʘʜʘʧʪʘʮʠʡ ʩʧʦʨʪʩʤʝʥʘ [26]. 

ʇʦʢʘʟʘʪʝʣʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʙʝʣʢʦʚʦʡ ʬʨʘʢʮʠʠ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʥʘʧʠʪʢʘ ʚ ʩʫ-

ʭʦʤ ʚʠʜʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 6. 
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Table 6  

Assessment of the biological value of the protein fraction of the drink çBioCarbè in dry form 

  

ʅʘʠʤʝʥʦʚʘʥʠʝ ʥʝʟʘʤʝʥʠʤʦʡ 

ʘʤʠʥʦʢʠʩʣʦʪʳ (ʅɸʂ) 

ʇʦʢʘʟʘʪʝʣʴ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ 

ʉʦʜʝʨʞʘʥʠʝ1,  

ʤʛ /190 ʛ ʧʨʦʜʫʢʪʘ 

ʉʂʆʈ,  

% 

ʂʈɸʉ,  

% 

ɹʎ,  

% 

U,  

% 

ʀʟʦʣʝʡʮʠʥ 2853 71,3 

12,0 88,0 76,8 

ʃʝʡʮʠʥ 3010 43,0 

ʃʠʟʠʥ 2424 40,0 

ʄʝʪʠʦʥʠʥ + ʮʠʩʪʠʥ 1552 42,9 

ʌʝʥʠʣʘʣʘʥʠʥ + ʪʠʨʦʟʠʥ 3009 50,0 

ʊʨʝʦʥʠʥ 2060 52,5 

ʊʨʠʧʪʦʬʘʥ 835 72,7 

ɺʘʣʠʥ 2240 44,0 

ʉʫʤʤʘ ʅɸʂ 17983 ï ï ï ï 

1ï ʩʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʧʨʦʠʟʚʦʜʠʪʝʣʷ. 

 

ʀʩʭʦʜʷ ʠʟ ʜʘʥʥʳʭ ʪʘʙʣ. 6, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʚʳʩʦʢʦʡ ʘʤʠʥʦʢʠʩʣʦʪʥʦʡ ʩʙʘʣʘʥʩʠʨʦ-

ʚʘʥʥʦʩʪʠ ʙʝʣʢʦʚʦʡ ʬʨʘʢʮʠʠ: ʧʦʢʘʟʘʪʝʣʴ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ (ɹʎ) ï 88 %; ʢʦʵʬʬʠʮʠʝʥʪ 

ʨʘʟʣʠʯʠʡ ʘʤʠʥʦʢʠʩʣʦʪʥʳʭ ʩʢʦʨʦʚ (ʂʈɸʉ) ʤʠʥʠʤʘʣʴʥʳʡ (12 %), ʩʦʜʝʨʞʘʥʠʝ ʥʝʟʘʤʝʥʠʤʳʭ ʘʤʠ-

ʥʦʢʠʩʣʦʪ (ʅɸʂ) ʩʦʩʪʘʚʣʷʝʪ 17983 ʤʛ ʥʘ ʧʦʨʮʠʶ (190 ʛ), ʢʦʵʬʬʠʮʠʝʥʪ ʫʪʠʣʠʪʘʨʥʦʩʪʠ (U) ï 

76,8 %. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʣʝʡʮʠʥʘ ʠ ʠʟʦʣʝʡʮʠʥʘ ʚ ʦʜʥʦʡ ʧʦʨʮʠʠ ʥʘʧʠʪʢʘ 

(3010 ʤʛ ʠ 2853 ʤʛ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʯʪʦ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʧʨʠ ʘʢʪʠʚʘʮʠʠ mTOR-ʧʫʪʠ, ʥʘʧʨʷʤʫʶ 
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ʩʪʠʤʫʣʠʨʫʶʱʝʛʦ ʤʳʰʝʯʥʳʡ ʨʦʩʪ (çʧʦʨʦʛè ʘʢʪʠʚʘʮʠʠ 2000ï3000 ʤʛ ʅɸʂ ʟʘ ʧʨʠʝʤ). ʉʦʜʝʨʞʘ-

ʥʠʝ ʚʘʣʠʥʘ (2240 ʤʛ) ʠ ʪʨʝʦʥʠʥʘ (2060 ʤʛ) ʥʘʭʦʜʠʪʩʷ ʥʘ ʫʨʦʚʥʝ, ʜʦʩʪʘʪʦʯʥʦʤ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ 

ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʦʙʤʝʥʘ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʠʥʪʝʥʩʠʚʥʳʭ ʪʨʝʥʠʨʦʚʦʢ. ʇʦʣʫʯʝʥ-

ʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʧʦʟʠʮʠʦʥʠʨʦʚʘʪʴ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʥʘʧʠʪʦʢ ʢʘʢ ʵʬʬʝʢʪʠʚʥʳʡ ʧʨʦʜʫʢʪ ʩʧʝ-

ʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʠʪʘʥʠʷ ʩʧʦʨʪʩʤʝʥʦʚ ʩʠʣʦʚʳʭ ʚʠʜʦʚ ʩʧʦʨʪʘ [27, 28]. 

ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʙʝʣ-

ʢʦʚʦ-ʫʛʣʝʚʦʜʥʦʛʦ ʥʘʧʠʪʢʘ çBioCarbè, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣ. 7. 
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Table 7  

Recommendations for the consumption of the specialized drink "BioCarb" for athletes of 

strength sports 

 

ʇʝʨʠʦʜ 

ʪʨʝʥʠʨʦʚʦʯʥʦʛʦ 

ʮʠʢʣʘ 

ʇʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ ʠ 

ʧʝʨʝʭʦʜʥʳʡ 

ʇʨʝʜʩʦʨʝʚʥʦʚʘʪʝʣʴʥʳʡ ʠ 

ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʳʡ 

ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʜʦʟʠ-

ʨʦʚʢʘ ʠ ʩʧʦʩʦʙ ʧʨʠ-

ʤʝʥʝʥʠʷ 

ʇʦ 1 ʧʦʨʮʠʠ1: 

ʩʨʘʟʫ ʧʦʩʣʝ ʬʠʟʠʯʝʩʢʦʡ 

ʥʘʛʨʫʟʢʠ 

ʇʦ 2ï3 ʧʦʨʮʠʠ2: 

¶ ʟʘ 30ï60 ʤʠʥ ʜʦ ʥʘʛʨʫʟʢʠ; 

¶ ʚʦ ʚʨʝʤʷ ʜʣʠʪʝʣʴʥʳʭ ʪʨʝʥʠʨʦʚʦʢ; 

¶ ʩʨʘʟʫ ʧʦʩʣʝ ʥʘʛʨʫʟʢʠ 

ʆʩʥʦʚʥʳʝ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ 

ʵʬʬʝʢʪʳ 

ʆʧʝʨʘʪʠʚʥʦʝ ʚʦʩʧʦʣʥʝ-

ʥʠʝ ʛʣʠʢʦʛʝʥʘ, ʫʩʢʦʨʝ-

ʥʠʝ ʨʝʛʝʥʝʨʘʮʠʠ ʪʢʘʥʝʡ, 

ʩʥʠʞʝʥʠʝ ʫʩʪʘʣʦʩʪʠ, 

ʘʜʘʧʪʘʮʠʷ ʢ ʥʘʛʨʫʟʢʘʤ 

ʙʝʟ ʧʝʨʝʛʨʫʟʢʠ ʧʠʱʝʚʘ-

ʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ 

ʇʦʜʜʝʨʞʘʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʠ ʧʣʘʩʪʠ-

ʯʝʩʢʦʛʦ ʙʘʣʘʥʩʦʚ, ʢʦʤʧʝʥʩʘʮʠʷ ʨʝʩʫʨʩ-

ʥʳʭ ʨʝʟʝʨʚʦʚ, ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ ʚʦʩʩʪʘ-

ʥʦʚʣʝʥʠʷ ʤʳʰʝʯʥʳʭ ʨʝʩʫʨʩʦʚ, ʧʦʚʳʰʝ-

ʥʠʝ ʚʳʥʦʩʣʠʚʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥ-

ʥʦʛʦ ʩʪʨʝʩʩʘ 

1 ï 190 ʛ ʧʦʨʦʰʢʘ, ʨʘʟʚʝʜʝʥʥʦʛʦ ʚ 300ï400 ʤʣ ʞʠʜʢʦʩʪʠ: ʚʦʜʝ, ʤʦʣʦʢʝ, ʩʦʢʝ; 
2 ï ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʜʦʟʠʨʦʚʢʠ ʜʦ 2ï3 ʧʦʨʮʠʡ ʚ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʦʙʫ-

ʩʣʦʚʣʝʥʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʨʦʩʪʦʤ ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʥʘʛʨʫʟʦʢ ʠ ʵʥʝʨʛʦʟʘʪʨʘʪ, ʯʪʦ ʪʨʝʙʫʝʪ ʧʦʚʳ-

ʰʝʥʥʦʛʦ ʧʦʩʪʫʧʣʝʥʠʷ ʥʫʪʨʠʝʥʪʦʚ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʫʩʢʦʨʝʥʥʦʛʦ ʚʦʩʩʪʘ-

ʥʦʚʣʝʥʠʷ. 

 

ʆʮʝʥʢʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʥʘʧʠʪʢʘ ʜʝʤʦʥ-

ʩʪʨʠʨʫʝʪ ʝʛʦ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʠ ʚʳʩʦʢʫʶ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʥʘ ʨʳʥʢʝ ʩʧʦʨʪʠʚʥʦʛʦ ʧʠʪʘ-

ʥʠʷ. ʈʘʩʯʝʪʥʘʷ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘʧʠʪʢʘ ʩʦʩʪʘʚʣʷʝʪ 989,6 ʨʫʙ./ʢʛ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ 

ʥʠʞʝ ʮʝʥʦʚʦʛʦ ʩʝʛʤʝʥʪʘ ʥʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʘʥʘʣʦʛʦʚ (ʦʪ 1495,8 ʨʫʙ./ʢʛ). ʎʝʥʦʚʦʝ ʧʨʝ-

ʠʤʫʱʝʩʪʚʦ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʚʳʩʦʢʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʴʶ ʧʨʦʜʫʢʪʘ ʬʦʨʤʠʨʫʝʪ ʧʨʝʜʧʦ-

ʩʳʣʢʠ ʜʣʷ ʫʩʧʝʰʥʦʡ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ ʨʘʟʨʘʙʦʪʢʠ. ʉʦʦʪʥʦʰʝʥʠʝ çʮʝʥʘïʢʘʯʝʩʪʚʦè ʩʦʦʪʚʝʪ-

ʩʪʚʫʝʪ ʩʪʨʘʪʝʛʠʠ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ ʠ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʨʘʩʪʫʱʝʛʦ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʩʧʨʦʩʘ ʥʘ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʨʦʜʫʢʪʳ ʩʧʦʨʪʠʚʥʦʛʦ ʧʠʪʘʥʠʷ. 
  

ʈʘʟʨʘʙʦʪʘʥʘ ʨʝʮʝʧʪʫʨʥʘʷ ʢʦʤʧʦʟʠʮʠʷ ʠ ʪʝʭʥʦʣʦʛʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʙʝʣʢʦʚʦ-ʫʛʣʝ-

ʚʦʜʥʦʛʦ ʥʘʧʠʪʢʘ ʢʘʪʝʛʦʨʠʠ çʛʝʡʥʝʨè ʜʣʷ ʩʧʦʨʪʩʤʝʥʦʚ ʩʠʣʦʚʳʭ ʚʠʜʦʚ ʩʧʦʨʪʘ ʚ ʩʫʭʦʡ ʬʦʨʤʝ, 

ʦʩʥʦʚʥʳʤʠ ʠʥʛʨʝʜʠʝʥʪʘʤʠ ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ ʩʫʙʣʠʤʠʨʦʚʘʥʥʳʡ ʢʦʥʮʝʥʪʨʘʪ ʬʨʫʢʪʦʚʳʭ ʬʠ-
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ʪʦʧʘʨʘʬʘʨʤʘʮʝʚʪʠʢʦʚ, ʧʦʣʫʯʘʝʤʳʡ ʬʝʨʤʝʪʦʣʠʟʦʤ ʬʨʫʢʪʦʚʦʡ ʩʤʝʩʠ ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ ʚʥʝʰ-

ʥʠʤʠ ʜʝʬʝʢʪʘʤʠ, ʠ ʢʦʥʮʝʥʪʨʘʪ ʩʳʚʦʨʦʪʦʯʥʳʭ ʙʝʣʢʦʚ. ʅʘ ʦʩʥʦʚʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦ-

ʚʘʥʠʷ ʧʨʦʚʝʜʝʥʘ ʦʧʪʠʤʠʟʘʮʠʷ ʩʦʜʝʨʞʘʥʠʷ ʜʘʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʦʙʦʩʥʦʚʘʥʥʳʝ ʜʦʟʠʨʦʚʢʠ ʢʦ-

ʪʦʨʳʭ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʩʪʫʧʣʝʥʠʶ ʚ ʦʨʛʘʥʠʟʤ ʩʧʦʨʩʪʤʝʥʘ ʧʦʣʥʦʮʝʥʥʳʭ ʙʝʣʢʦʚ ʠ ʚʠʪʘʤʠʥʦʚ 

ʧʨʠ ʦʙʝʩʧʝʯʝʥʠʠ ʛʘʩʪʨʦʥʦʤʠʯʝʩʢʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʧʨʦʜʫʢʪʘ.  

ʋʩʪʘʥʦʚʣʝʥʘ ʚʳʩʦʢʘʷ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʧʨʦʜʫʢʪʘ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ, ʚʘʞʥʳʭ ʜʣʷ ʩʧʦʨʪʩʤʝʥʦʚ ʩʠʣʦʚʳʭ ʚʠʜʦʚ ʩʧʦʨʪʘ: ʙʝʣʢʦʚ (ʧʦʢʘʟʘʪʝʣʴ ʘʤʠ-

ʥʦʢʠʩʣʦʪʥʦʡ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ ɹʎ ï 88,0 %; ʧʨʠ ʢʦʵʬʬʠʮʠʝʥʪʝ ʫʪʠʣʠʪʘʨʥʦʩʪʠ U ï 76,8 %) 

ʠ ʫʛʣʝʚʦʜʦʚ (ʩʪʝʧʝʥʴ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʧʦʪʨʝʙʥʦʩʪʠ ʧʨʠ ʫʧʦʪʨʝʙʣʝʥʠʠ ʦʜʥʦʡ 

ʧʦʨʮʠʠ 190 ʛ ʩʦʩʪʘʚʣʷʝʪ 47,1 ʠ 24,6 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʘ ʪʘʢʞʝ ʚʠʪʘʤʠʥʦʚ (ʩʪʝʧʝʥʴ ʫʜʦʚʣʝ-

ʪʚʦʨʝʥʠʷ 17,7ï70,3 %); ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ (ʩʪʝʧʝʥʴ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ 20,8ï146,4 %). 

ʇʨʝʜʣʦʞʝʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʦʪʨʝʙʣʝʥʠʶ ʥʘʧʠʪʢʘ çBioCarbè ʩʧʦʨʪʩʤʝʥʘʤʠ ʚ ʪʨʝʥʠ-

ʨʦʚʦʯʥʳʡ ʧʝʨʠʦʜ (ʤʝʞʩʝʟʦʥʴʝ) ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʧʝʨʠʦʜ ʧʠʢʦʚʦʡ ʥʘʛʨʫʟʢʠ (ʧʝʨʝʜ ʩʦʨʝʚ-

ʥʦʚʘʥʠʷʤʠ ʠ ʥʘ ʚʳʩʪʫʧʣʝʥʠʷʭ). ʇʨʠʚʝʜʝʥʳ ʧʦʢʘʟʘʪʝʣʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʜʫʢʪʘ. 
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ʂ ʥʘʠʙʦʣʝʝ ʜʠʥʘʤʠʯʥʦ ʨʘʟʚʠʚʘʶʱʝʤʫʩʷ ʩʝʛʤʝʥʪʫ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ ʠʟ ʚʦʜʥʳʭ ʙʠʦʣʦ-

ʛʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢʫʣʠʥʘʨʥʳʝ ʠʟʜʝʣʠʷ. ɺʥʫʪʨʝʥʥʠʡ ʘʫʜʠʪ ʢʨʫʧʥʳʭ ʨʝʪʝʡʣʝ-

ʨʦʚ ʧʦʢʘʟʳʚʘʝʪ ʫʚʝʣʠʯʝʥʠʝ ʧʨʦʜʘʞ ʧʘʩʪ, ʧʘʰʪʝʪʦʚ, çʥʘʤʘʟʦʢè ʠ ʜʨʫʛʦʡ ʧʦʜʦʙʥʦʡ ʢʫʣʠʥʘʨʥʦʡ 

ʧʨʦʜʫʢʮʠʠ [1].  

ɺ ʢʘʯʝʩʪʚʝ ʩʳʨʴʷ ʜʣʷ ʜʘʥʥʦʛʦ ʘʩʩʦʨʪʠʤʝʥʪʘ ʢʫʣʠʥʘʨʥʳʭ ʠʟʜʝʣʠʡ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦ-

ʚʘʥʳ ʫʩʣʦʚʥʦ ʧʠʱʝʚʳʝ ʦʪʭʦʜʳ ʦʪ ʧʝʨʝʨʘʙʦʪʢʠ ʮʝʥʥʳʭ ʧʨʦʤʳʩʣʦʚʳʭ ʧʦʨʦʜ ʨʳʙ. ɼʣʷ ɼʘʣʴʥʝ-

ʚʦʩʪʦʯʥʦʛʦ ʨʝʛʠʦʥʘ, ʛʜʝ ʜʦʙʳʚʘʝʪʩʷ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʣʦʩʦʩʝʚʳʭ, ʪʘʢʠʤ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʩʳʨʴʝ-

ʚʳʤ ʨʝʩʫʨʩʦʤ ʷʚʣʷʶʪʩʷ ʧʝʯʝʥʴ ʠ ʤʦʣʦʢʠ ʪʠʭʦʦʢʝʘʥʩʢʠʭ ʣʦʩʦʩʝʡ, ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʴʶ ʠ ʙʦʛʘʪʳʤ ʥʫʪʨʠʝʥʪʥʳʤ ʩʦʩʪʘʚʦʤ [2]. 

ʇʝʯʝʥʴ ʣʦʩʦʩʝʚʳʭ ʩʦʜʝʨʞʠʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʠʥʝʥʘʩʳʱʝʥʥʳʭ ʞʠʨʥʳʭ ʢʠʩ-

ʣʦʪ (ʇʅɾʂ), ʞʠʨʦʨʘʩʪʚʦʨʠʤʳʭ ʚʠʪʘʤʠʥʦʚ A ʠ D, ʘ ʤʦʣʦʢʠ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʧʨʦʪʘʤʠʥʦʚ, 

ʥʫʢʣʝʠʥʦʚʳʭ ʢʠʩʣʦʪ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ. ʀʭ ʚʢʣʶʯʝʥʠʝ ʚ ʩʦʩʪʘʚ ʨʝʮʝʧʪʫʨʳ ʢʫʣʠʥʘʨʥʳʭ 

ʠʟʜʝʣʠʡ ʧʦʟʚʦʣʠʪ ʥʝ ʪʦʣʴʢʦ ʨʘʩʰʠʨʠʪʴ ʘʩʩʦʨʪʠʤʝʥʪ ʢʫʣʠʥʘʨʥʦʡ ʨʳʙʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʥʦ ʠ ʧʦ-

ʚʳʩʠʪ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʝʨʝʨʘʙʦʪʢʠ ʪʠʭʦʦʢʝʘʥʩʢʠʭ ʣʦʩʦʩʝʚʳʭ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʦʪʭʦʜʦʚ ʧʨʦ-

ʠʟʚʦʜʩʪʚʘ. 

ʇʨʦʙʣʝʤʘ, ʩʥʠʞʘʶʱʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʧʦʤʷʥʫʪʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ 

ʙʦʣʴʰʠʥʩʪʚʦ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩ ʮʝʣʴʶ ʫʣʫʯʰʝʥʠʷ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚʥʦʩʷʪ ʚ ʩʦʩʪʘʚ 

ʧʨʦʜʫʢʪʦʚ ʧʠʱʝʚʳʝ ʜʦʙʘʚʢʠ (ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʪʝʣʠ, ʩʪʘʙʠʣʠʟʘʪʦʨʳ, ʫʩʠʣʠʪʝʣʠ ʚʢʫʩʘ ʠ ʘʨʦ-

ʤʘʪʘ), ʥʝʢʦʪʦʨʳʝ ʜʦʙʘʚʢʠ ʤʦʛʫʪ ʩʥʠʞʘʪʴ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʧʨʦʜʫʢʪʘ ʠ ʧʦʚʣʠʷʪʴ ʥʘ ʢʦ-

ʥʝʯʥʳʡ ʚʳʙʦʨ ʧʦʪʨʝʙʠʪʝʣʝʤ ʜʘʥʥʦʛʦ ʘʩʩʦʨʪʠʤʝʥʪʘ [3]. 

ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʨʦʜ-

ʥʳʭ ʧʦʣʠʩʘʭʘʨʠʜʦʚ, ʪʘʢʠʭ ʢʘʢ ʭʠʪʦʟʘʥ ʠ ʘʣʴʛʠʥʘʪ ʥʘʪʨʠʷ. ʕʪʠ ʙʠʦʧʦʣʠʤʝʨʳ ʩʧʦʩʦʙʥʳ ʚʳʧʦʣ-

ʥʷʪʴ ʨʦʣʴ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʪʝʣʝʡ ʠ ʙʘʨʴʝʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʘ ʪʘʢʞʝ ʧʨʠʜʘʚʘʪʴ ʧʨʦʜʫʢʪʫ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ (ʩʦʨʙʮʠʦʥʥʫʶ ʠ ʧʨʝʙʠʦʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ) [4]. 

ʈʘʥʝʝ ʥʘʤʠ ʦʧʨʝʜʝʣʝʥʦ ʨʘʮʠʦʥʘʣʴʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʧʝʯʝʥʠ ʠ ʤʦʣʦʢ ʣʦʩʦʩʝʚʳʭ ʚ ʤʦʜʝʣʴ-

ʥʳʭ ʧʠʱʝʚʳʭ ʩʠʩʪʝʤʘʭ ʠ ʦʧʪʠʤʘʣʴʥʳʡ ʩʦʩʪʘʚ ʧʦʣʠʵʣʝʢʪʨʦʣʠʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ (ʇʕʂ) ï (2 : 1), 

ʢʦʪʦʨʦʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʨʘʞʝʥʥʦʝ ʘʥʪʠʤʠʢʨʦʙʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʤʠʢʨʦʬʣʦʨʫ, ʦʜʥʘʢʦ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʠ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʨʘʮʠʦʥʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʤʘʩ-

ʩʦʚʦʡ ʜʦʣʠ ʚʥʦʩʠʤʦʛʦ ʚ ʧʨʦʜʫʢʪ ʇʕʂ. 

ʎʝʣʴ ʥʘʩʪʦʷʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʦʧʨʝʜʝʣʝʥʠʝ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʇʕʂ ʭʠʪʦʟʘʥïʘʣʴʛʠʥʘʪ ʥʘʪʨʠʷ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʠʱʝʚʦʡ ʩʠʩʪʝʤʝ ʠʟ ʧʝʯʝʥʠ ʠ ʤʦʣʦʢ ʣʦʩʦ-

ʩʝʚʳʭ, ʧʦʟʚʦʣʷʶʱʝʝ ʦʙʝʩʧʝʯʠʪʴ ʚʳʩʦʢʠʝ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʜʫʢʪʘ ʧʨʠ ʩʦ-

ʭʨʘʥʝʥʠʠ ʟʘʜʘʥʥʳʭ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. 
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ʆʩʥʦʚʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʠʩʴ ʧʝʯʝʥʴ ʠ ʤʦʣʦʢʠ ʢʝʪʳ Oncorhynchus keta 

ʤʦʨʦʞʝʥʳʝ. ʋʩʣʦʚʥʦ-ʧʠʱʝʚʳʝ ʦʪʭʦʜʳ ʦʪ ʧʝʨʝʨʘʙʦʪʢʠ ʢʝʪʳ (Oncorhynchus keta) ʙʳʣʠ ʟʘʛʦʪʦʚ-

ʣʝʥʳ ʚ ʘʚʛʫʩʪʝ 2025 ʛ. ʚ ʧʨʠʙʨʝʞʥʳʭ ʚʦʜʘʭ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʨʳʙʦʧʨʦʤʳʰ-

ʣʝʥʥʳʤ ʧʨʝʜʧʨʠʷʪʠʝʤ ʆʆʆ ʨ/ʢ ɸʨʪʝʣʴ çʀʅʗè. 

ʄʘʪʝʨʠʘʣ ʧʦʩʪʫʧʠʣ ʚ ʤʦʨʦʞʝʥʦʤ ʚʠʜʝ ʠ ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʪʝʭʥʠʯʝʩʢʠʤ ʫʩʣʦ-

ʚʠʷʤ ʊʋ 20.20.16.006-50428341-2017 çʇʝʯʝʥʴ ʣʦʩʦʩʝʚʳʭ ʨʳʙ (ʠʟ ʢʝʪʳ) ʟʘʤʦʨʦʞʝʥʥʘʷè ʠ ʊʋ 

9267-005-26191641-01 çʄʦʣʦʢʠ ʨʳʙʥʳʝ ʤʦʨʦʞʝʥʳʝè. 

ɺʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʙʘʟʝ ʣʘʙʦʨʘʪʦʨʠʡ ʌɻɹʆʋ ɺʆ çɼʘʣʴʨʳʙʚʪʫʟè. 

ʄʦʜʝʣʴʥʳʝ ʧʠʱʝʚʳʝ ʩʠʩʪʝʤʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʧʝʯʝʥʠ ʠ ʤʦʣʦʢ ʣʦʩʦʩʝʚʳʭ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 

1 : 1, ʙʣʘʥʰʠʨʦʚʘʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 100 ÁC ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥ [7] ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʚʢʫʩʘ 

ʛʦʨʝʯʠ ʧʝʯʝʥʠ ʠ ʧʦʚʳʰʝʥʠʷ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ [8]. ɼʘʣʝʝ ʚ ʤʦʜʝʣʴʥʳʝ ʩʠ-

ʩʪʝʤʳ ʚʥʦʩʠʣʠ ʨʘʩʪʚʦʨ ʇʕʂ ʚ ʢʦʣʠʯʝʩʪʚʝ ʦʪ 5 ʜʦ 20 %, ʪʱʘʪʝʣʴʥʦ ʠʟʤʝʣʴʯʘʣʠ ʠ ʧʝʨʝʤʝʰʠ-

ʚʘʣʠ ʜʦ ʧʦʣʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʇʕʂ. ʇʦʩʣʝ ʯʝʛʦ ʦʙʨʘʟʮʳ ʤʦʜʝʣʴʥʳʭ ʧʠʱʝʚʳʭ ʩʠʩʪʝʤ ʜʦʚʦ-

ʜʠʣʠ ʜʦ ʢʫʣʠʥʘʨʥʦʡ ʛʦʪʦʚʥʦʩʪʠ ʧʫʪʝʤ ʥʘʛʨʝʚʘ ʜʦ 71Ñ2  ʉ ʚ ʪʦʣʱʝ ʦʙʨʘʟʮʘ, ʧʦʩʣʝ ʯʝʛʦ ʧʨʦʚʦ-

ʜʠʣʠ ʠʭ ʦʭʣʘʞʜʝʥʠʝ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 4Ñ2 ÁC. 

ɼʣʷ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʚʦʜʷʥʘʷ ʙʘʥʷ LOIP 

LB-162. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʇʕʂ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʠʩʣʦʪʦʨʘʩʪʚʦʨʠʤʳʡ ʭʠʪʦʟʘʥ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʆʆʆ çɹʠʦʧʨʦʛʨʝʩʩè, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʦ ʢʘʯʝʩʪʚʫ ʊʋ 9289-067-00472124-03, ʠ ʘʣʴʛʠʥʘʪ 

ʥʘʪʨʠʷ (ʊʋ 15-544-83 çɸʣʴʛʠʥʘʪ ʥʘʪʨʠʷ ʧʠʱʝʚʦʡ. ʊʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷè).  

ɼʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʇʕʂ ʛʦʪʦʚʠʣʠ 1%-ʡ ʨʘʩʪʚʦʨ ʭʠʪʦʟʘʥʘ ʧʫʪʝʤ ʨʘʩʪʚʦʨʝʥʠʷ ʙʠʦʧʦʣʠ-

ʤʝʨʘ ʚ 1%-ʡ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʝ ʠ 1%-ʡ ʨʘʩʪʚʦʨ ʘʣʴʛʠʥʘʪʘ ʥʘʪʨʠʷ, ʢʦʪʦʨʳʡ ʨʘʩʪʚʦʨʷʣʠ ʚ ʜʠ-

ʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʝ. ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʇʕʂ ʧʦʣʫʯʘʣʠ ʧʫʪʝʤ ʪʱʘʪʝʣʴʥʦʛʦ ʩʤʝʰʠʚʘʥʠʷ ʨʘʩ-

ʪʚʦʨʦʚ ʭʠʪʦʟʘʥʘ ʠ ʘʣʴʛʠʥʘʪʘ ʥʘʪʨʠʷ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 2 : 1. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʦʙʨʘʟʮʦʚ ʚʳʧʦʣʥʷʣʦʩʴ ʥʘ ʘʥʘʣʠʟʘʪʦʨʝ ʪʝʢʩʪʫʨʳ 

çBrookfield CT3è. ɼʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʛʦʤʦʛʝʥʥʳʭ ʩʪʨʫʢʪʫʨ ʧʨʠʤʝʥʷʣʠ ʤʝʪʦʜ ʧʝʥʝʪʨʘʮʠʠ ʩ ʠʩ-

ʧʦʣɹʟʦʚʘʥʠʝʤ ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʟʦʥʜʘ. ɺ ʭʦʜʝ ʠʟʤʝʨʝʥʠʡ ʬʠʢʩʠʨʦʚʘʣʠ ʧʘʨʘʤʝʪʨʳ: ʧʦʢʘʟʘʪʝʣʴ 

ʪʚʝʨʜʦʩʪʠ (hardness cycle) ï ʫʩʠʣʠʝ, ʪʨʝʙʫʝʤʦʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʟʘʜʘʥʥʦʡ ʜʝʬʦʨʤʘʮʠʠ, ʠ ʧʦʢʘʟʘ-

ʪʝʣʴ ʘʜʛʝʟʠʠ (adhesive force) ï ʩʠʣʘ, ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ çʚʳʪʘʩʢʠʚʘʥʠʷè ʟʦʥʜʘ ʠʟ ʦʙʨʘʟʮʘ (ʚʩʘ-

ʩʳʚʘʶʱʝʝ ʜʝʡʩʪʚʠʝ). ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʨʘʙʦʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʯʝʩʢʠʤ ʫʢʘʟʘ-

ʥʠʷʤ ʧʨʠʙʦʨʘ (ʠʥʩʪʨʫʢʮʠʷ ˉ ʄ/08-37 A0708). 

ʆʮʝʥʢʘ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙʨʘʟʮʦʚ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝ-

ʙʦʚʘʥʠʷʤʠ ɻʆʉʊ 7631-2008. 

ɹʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʧʷʪʠʙʘʣʣʴʥʘʷ ʰʢʘʣʘ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʧʠʱʝʚʳʭ ʩʠʩʪʝʤ ʤʝʪʦʜʦʤ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʠʩʘʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ (ʂʆɸ) [6] ʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣ. 1. 

ʊʘʙʣʠʮʘ 1 

ɹʘʣʣʴʥʘʷ ʰʢʘʣʘ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʠʩʩʣʝʜʫʝʤʳʭ ʧʠʱʝʚʳʭ ʩʠʩʪʝʤ 

Table 1 

A point scale for organoleptic assessment of the quality of the studied food systems 

 
ʂʦʤʧʣʝʢʩʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ 

ɽʜʠʥʠʯʥʳʝ ʧʦʢʘ-

ʟʘʪʝʣʠ 

ʉʣʦʚʝʩʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʙʘʣʣʦʚ ɹʘʣʣʳ 

ɺʥʝʰʥʠʡ ʚʠʜ 

ʎʝʣʦʩʪʥʦʩʪʴ ʧʦ-

ʚʝʨʭʥʦʩʪʠ 

ʇʦʚʝʨʭʥʦʩʪʴ ʮʝʣʘʷ, ʛʣʘʜʢʘʷ 5 

ʇʦʚʝʨʭʥʦʩʪʴ ʦʜʥʦʨʦʜʥʘʷ, ʮʝʣʘʷ 4 

ʇʦʚʝʨʭʥʦʩʪʴ ʦʜʥʦʨʦʜʥʘʷ 3 

ɺʠʜʠʤʦʝ ʨʘʩʩʣʦʝʥʠʝ 2 

ʅʘʨʫʰʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ, ʚʠʜʠʤʦʝ ʨʘʩʩʣʦʝʥʠʝ 1 

ʎʚʝʪ ʉʝʨʳʡ, ʨʘʚʥʦʤʝʨʥʳʡ 5 

ʉʚʝʪʣʦ-ʩʝʨʳʡ, ʨʘʚʥʦʤʝʨʥʳʡ 4 



 

 

 ____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ 

 ____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ 

 

41 

ʂʦʨʠʯʥʝʚʳʡ, ʨʘʚʥʦʤʝʨʥʳʡ 3 

ʉʝʨʦ-ʙʝʞʝʚʳʡ, ʥʝʨʘʚʥʦʤʝʨʥʳʡ, ʪʫʩʢʣʳʡ 2 

ʉʝʨʦ-ʙʝʞʝʚʳʡ, ʥʝʨʘʚʥʦʤʝʨʥʳʡ ʩ ʚʠʜʠʤʳʤʠ 

ʚʢʨʘʧʣʝʥʠʷʤʠ, ʪʫʩʢʣʳʡ 

1 

ʂʦʥʩʠʩʪʝʥʮʠʷ ʇʣʦʪʥʦʩʪʴ ʋʤʝʨʝʥʥʦ ʧʣʦʪʥʘʷ  5 

ʇʣʦʪʥʘʷ 4 

ʇʣʦʪʥʘʷ 3 

ʉʣʘʙʦʚʘʪʘʷ 2 

ʉʣʘʙʘʷ 1 

ɿʘʧʘʭ ʉʪʝʧʝʥʴ ʩʚʦʡ-

ʩʪʚʝʥʥʦʩʪʠ ʜʘʥ-

ʥʦʤʫ ʪʠʧʫ ʧʨʦ-

ʜʫʢʪʘ ʩ ʜʦʙʘʚʣʝ-

ʥʠʝʤ ʇʕʂ 

ɺʳʨʘʞʝʥʥʳʡ, ʩʚʦʡʩʪʚʝʥʥʳʡ ʧʝʯʝʥʠ ʠ ʤʦʣʦ-

ʢʘʤ, ʙʝʟ ʧʦʩʪʦʨʦʥʥʠʭ 

5 

ʋʤʝʨʝʥʥʳʡ, ʩʚʦʡʩʪʚʝʥʥʳʡ ʧʝʯʝʥʠ ʠ ʤʦʣʦʢʘʤ, 

ʙʝʟ ʧʦʩʪʦʨʦʥʥʠʭ 

4 

ʉʚʦʡʩʪʚʝʥʥʳʡ ʧʝʯʝʥʠ ʠ ʤʦʣʦʢʘʤ ʩʦ ʩʣʘʙʦ ʚʳ-

ʨʘʞʝʥʥʳʤ ʟʘʧʘʭʦʤ ʇʕʂ 

3 

ʉʚʦʡʩʪʚʝʥʥʳʡ ʧʝʯʝʥʠ ʠ ʤʦʣʦʢʘʤ ʩ ʫʤʝʨʝʥʥʦ 

ʚʳʨʘʞʝʥʥʳʤ ʟʘʧʘʭʦʤ ʇʕʂ 

2 

ʉʚʦʡʩʪʚʝʥʥʳʡ ʧʝʯʝʥʠ ʠ ʤʦʣʦʢʘʤ ʩ ʷʨʢʦ ʚʳʨʘ-

ʞʝʥʥʳʤ ʟʘʧʘʭʦʤ ʇʕʂ 

1 

ɺʢʫʩ ʉʪʝʧʝʥʴ ʩʚʦʡ-

ʩʪʚʝʥʥʦʩʪʠ ʜʘʥ-

ʥʦʤʫ ʪʠʧʫ ʧʨʦ-

ʜʫʢʪʘ ʩ ʜʦʙʘʚʣʝ-

ʥʠʝʤ ʇʕʂ 

ɺʳʨʘʞʝʥʥʳʡ, ʩʚʦʡʩʪʚʝʥʥʳʡ ʧʝʯʝʥʠ ʠ ʤʦʣʦʢʘʤ 5 

ʋʤʝʨʝʥʥʳʡ, ʩʚʦʡʩʪʚʝʥʥʳʡ ʧʝʯʝʥʠ ʠ ʤʦʣʦʢʘʤ 4 

ʉʚʦʡʩʪʚʝʥʥʳʡ ʧʝʯʝʥʠ ʠ ʤʦʣʦʢʘʤ ʩʦ ʩʣʘʙʦ ʚʳ-

ʨʘʞʝʥʥʳʤ ʚʷʞʫʱʠʤ ʚʢʫʩʦʤ ʭʠʪʦʟʘʥʘ 

3 

ʉʚʦʡʩʪʚʝʥʥʳʡ ʧʝʯʝʥʠ ʠ ʤʦʣʦʢʘʤ ʩ ʫʤʝʨʝʥʥʦ 

ʚʳʨʘʞʝʥʥʳʤ ʚʷʞʫʱʠʤ  ʚʢʫʩʦʤ ʭʠʪʦʟʘʥʘ  

2 

ʉʚʦʡʩʪʚʝʥʥʳʡ ʧʝʯʝʥʠ ʠ ʤʦʣʦʢʘʤ ʩ ʷʨʢʦ ʚʳʨʘ-

ʞʝʥʥʳʤ ʚʷʞʫʱʠʤ ʚʢʫʩʦʤ ʭʠʪʦʟʘʥʘ  

1 

 

ʇʦʪʨʝʙʠʪʝʣʴʩʢʘʷ ʦʮʝʥʢʘ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʘ ʦʩʥʦʚʝ 

ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ. 

ʍʠʪʦʟʘʥ, ʚʭʦʜʷʱʠʡ ʚ ʩʦʩʪʘʚ ʇʕʂ, ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʧʦʩʦʙʝʥ ʧʨʦʷʚʣʷʪʴ ʚʷ-

ʞʫʱʠʡ ʚʢʫʩ [4], ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʥʠʞʝʥʠʶ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʧʨʦʜʫʢʪʘ. ɺ ʩʚʷʟʠ 

ʩ ʵʪʠʤ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʠʱʝʚʳʭ ʩʠʩʪʝʤ ʠʟ ʧʝʯʝʥʠ ʠ ʤʦʣʦʢ 

ʣʦʩʦʩʝʚʳʭ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʇʕʂ ʧʦʟʚʦʣʠʪ ʦʧʨʝʜʝʣʠʪʴ ʨʘʮʠʦʥʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʇʕʂ ʚ ʧʠʱʝ-

ʚʦʡ ʩʠʩʪʝʤʝ ʠ ʩʬʦʨʤʠʨʫʝʪ ʦʩʥʦʚʫ ʜʣʷ ʧʦʩʣʝʜʫʶʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.  

ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠʩʩʣʝʜʫʝʤʳʭ ʤʦʜʝʣʴʥʳʭ ʧʠʱʝʚʳʭ ʩʠ-

ʩʪʝʤ ʦʪʨʘʞʝʥʳ ʚ ʪʘʙʣ. 2. 

ʊʘʙʣʠʮʘ 2 

ʇʦʢʘʟʘʪʝʣʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʇʕʂ 

Table 2 

Indicators of organoleptic evaluation of the studied samples with the addition of PEC 

 
ʉʦʜʝʨʞʘʥʠʝ 

ʇʕʂ ʚ ʤʦ-

ʜʝʣʴʥʦʡ ʩʠ-

ʩʪʝʤʝ, % 

ɹʘʣʣʴʥʘʷ ʦʮʝʥʢʘ 

ɺʥʝʰʥʠʡ 

ʚʠʜ 

ʂʦʥʩʠʩʪʝʥʮʠʷ  ʎʚʝʪ  ɿʘʧʘʭ ɺʢʫʩ ʉʨʝʜʥʝʝ  

ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ 

0 3 3 4 4 5 3,8 

5 5 5 5 5 5 5,0 

10 5 5 5 4 4 4,6 

15 2 2 2 2 2 2,0 

20 1 1 2 1 1 1,2 
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ɿʘʚʠʩʠʤʦʩʪʴ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʦʙʨʘʟʮʦʚ ʦʪ ʜʦʣʠ ʚʥʝʩʝʥʥʦʛʦ ʇʕʂ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʥʘ ʨʠʩ. 1 ʠ ʧʨʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʘʧʧʨʦʢʩʠʤʘʮʠʠ 1 ʦʧʠʩʳʚʘʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ 

 

˛˛ πȟπππσ̃‫ ˪˗ πȟπρ̃‫ ˪˗ πȟπφτσ̃‫ ˪˗ πȟρσ̃‫ ˪˗ σȟψ,           (1) 

 

ʛʜʝ ʆʆ ï ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ, ʙʘʣʣʳ; 

ɤʇʕʂ ï ʜʦʣʷ ʇʕʂ, %. 

 

ʈʠʩ. 1. ɿʘʚʠʩʠʤʦʩʪʴ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʦʙʨʘʟʮʦʚ ʦʪ ʜʦʣʠ ʚʥʝʩʝʥʥʦʛʦ ʇʕʂ.  

ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ 

Fig. 1. The dependence of the organoleptic evaluation of samples on the proportion of the applied PEC. 

Compiled by the authors 

 

ʀʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ (ʨʠʩ. 1) ʧʫʪʝʤ ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʷ (1) ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 

ʚʚʝʜʝʥʠʝ ʨʘʩʪʚʦʨʘ ʇʕʂ ʚ ʟʥʘʯʝʥʠʷʭ ʦʪ 5,0 ʜʦ 9,5 % ʷʚʣʷʝʪʩʷ ʨʘʮʠʦʥʘʣʴʥʳʤ, ʪʘʢ ʢʘʢ ʥʘʠʣʫʯ-

ʰʠʤ ʦʙʨʘʟʦʤ ʚʣʠʷʝʪ ʥʘ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʤʦʜʝʣʴʥʳʭ ʧʠʱʝʚʳʭ ʩʠʩʪʝʤ. 

ʇʨʝʞʜʝ ʚʩʝʛʦ, ʵʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʦʪʩʫʪʩʪʚʠʠ ʚʷʞʫʱʝʛʦ ʚʢʫʩʘ ʭʠʪʦʟʘʥʘ. ʇʨʠ ʵʪʦʤ 

ʧʦʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʘʷ ʤʘʞʫʱʘʷʩʷ ʩʪʨʫʢʪʫʨʘ, ʮʚʝʪ ʧʠʱʝʚʦʡ ʩʠʩʪʝʤʳ ʩʪʘʥʦʚʠʪʩʷ ʩʝʨʳʤ 

ʦʜʥʦʨʦʜʥʳʤ, ʩʚʦʡʩʪʚʝʥʥʳʤ ʧʦʜʦʙʥʳʤ ʧʨʦʜʫʢʪʘʤ. ɼʦʙʘʚʣʝʥʠʝ ʇʕʂ ʚ ʠʩʩʣʝʜʫʝʤʫʶ ʩʠʩʪʝʤʫ ʚ 

ʤʘʩʩʦʚʦʡ ʜʦʣʝ ʦʪ 15 ʜʦ 20 % ʩʢʘʟʘʣʦʩʴ ʙʦʣʝʝ ʥʝʛʘʪʠʚʥʳʤ ʦʙʨʘʟʦʤ ʥʘ ʦʙʱʫʶ ʦʨʛʘʥʦʣʝʧʪʠʯʝ-

ʩʢʫʶ ʦʮʝʥʢʫ. ʊʘʢ, ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʚ ʪʦʣʱʝ ʩʠʩʪʝʤʳ ʧʨʠʩʫʪʩʪʚʦʚʘʣʘ ʠʟʣʠʰʥʷʷ ʚʣʘʛʘ, ʥʘʙʣʶ-

ʜʘʣʘʩʴ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʘʩʪʚʦʨʦʚ ʧʦʣʠʩʘʭʘʨʠʜʦʚ, ʦʪʤʝʯʝʥ ʚʳʨʘʞʝʥʥʳʡ ʢʠʩ-

ʣʦʚʘʪʳʡ ʟʘʧʘʭ ʠ ʚʷʞʫʱʠʡ ʚʢʫʩ ʨʘʩʪʚʦʨʘ ʭʠʪʦʟʘʥʘ [4]. 

ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʧʦ ʪʠʧʫ çʥʘʤʘʟʦʢè ʠʤʝʝʪ ʢʦʥʩʠʩʪʝʥʮʠʷ ʛʦʪʦ-

ʚʦʛʦ ʠʟʜʝʣʠʷ. ɺʥʝʩʝʥʠʝ ʨʘʩʪʚʦʨʘ ʇʕʂ ʚ ʤʦʜʝʣʴʥʳʝ ʩʠʩʪʝʤʳ ʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ 

ʥʘ ʠʭ ʢʦʥʩʠʩʪʝʥʮʠʶ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʘʢʪʫʘʣʴʥʦ ʦʙʦʩʥʦʚʘʥʠʝ ʨʘʮʠʦʥʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘ-

ʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʪʚʝʨʜʦʩʪʠ ʠ ʩʠʣʳ ʘʜʛʝʟʠʠ) ʤʦʜʝʣʴʥʳʭ ʧʠʱʝʚʳʭ ʩʠʩʪʝʤ ʧʨʠ ʚʥʝʩʝʥʠʠ 

ʚ ʠʭ ʩʦʩʪʘʚ ʨʘʩʪʚʦʨʘ ʧʦʣʠʩʘʭʘʨʠʜʦʚ ʭʠʪʦʟʘʥʘ ʠ ʘʣʴʛʠʥʘʪʘ ʥʘʪʨʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʨʝʦʣʦʛʠʯʝ-

ʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʟʚʦʣʠʪ ʜʘʪʴ ʦʙʲʝʢʪʠʚʥʫʶ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʫʶ ʦʮʝʥʢʫ ʢʘʯʝʩʪʚʘ ʤʦʜʝʣʴ-

ʥʳʭ ʩʠʩʪʝʤ ʩ ʚʥʝʩʝʥʥʳʤ ʨʘʩʪʚʦʨʦʤ ʇʕʂ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʧʨʦʚʝʜʝʥʳ ʠʟʤʝʨʝʥʠʷ ʨʝʦʣʦʛʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʦʙʨʘʟʮʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʷ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʤʦʜʝʣʴʥʳʭ ʩʠʩʪʝʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 3. 
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ʊʘʙʣʠʮʘ 3 

ʈʝʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʤʦʜʝʣʴʥʳʭ ʩʠʩʪʝʤ ʧʨʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ  

ʠ ʦʩʥʦʚʥʦʡ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ 

Table 3 

Rheological parameters of model systems during pre- and main heat treatment 

 
ʈʝʦʣʦʛʠʯʝʩʢʠʝ ʧʦ-

ʢʘʟʘʪʝʣʠ 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʇʕʂ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʘʭ, % 

0 (ʢʦʥʪʨʦʣʴ) 5 10 15 20 

ʊʚʝʨʜʦʩʪʴ, ʛ 472,00 361,00 305,50 233,50 257,00 

ʉʠʣʘ ʘʜʛʝʟʠʠ, ʛ 66,50 70,20 110,50 89,00 58,00 

 

ɿʘʚʠʩʠʤʦʩʪʴ ʪʚʝʨʜʦʩʪʠ ʦʙʨʘʟʮʦʚ ʦʪ ʜʦʣʠ ʚʥʝʩʝʥʥʦʛʦ ʇʕʂ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 2 ʠ ʧʨʠ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʘʧʧʨʦʢʩʠʤʘʮʠʠ 1 ʦʧʠʩʳʚʘʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ 

 

˚˞ πȟπρςσ̃‫ ˪˗ πȟτφτ̃‫ ˪˗ υȟωςσσ̃‫ ˪˗ τρȟχυ̃‫ ˪˗ τχςȟ             (2) 

ʛʜʝ HC ï ʪʚʝʨʜʦʩʪʴ, ʛ; 

ɤʇʕʂ ï ʜʦʣʷ ʇʕʂ, %. 

 

 
ʈʠʩ. 2. ɿʘʚʠʩʠʤʦʩʪʴ ʪʚʝʨʜʦʩʪʠ ʦʙʨʘʟʮʦʚ ʦʪ ʜʦʣʠ ʚʥʝʩʝʥʥʦʛʦ ʇʕʂ. ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ 

Fig. 2. The dependence of the hardness of the samples on the proportion of the applied PEC. Compiled by 

the authors 

 

ʀʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʨʘʩʪʚʦʨʘ ʇʕʂ ʜʦ 15 % 

ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʧʠʱʝʚʳʭ ʩʠʩʪʝʤʘʭ ʠʜʝʪ ʩʥʠʞʝʥʠʝ ʪʚʝʨʜʦʩʪʠ ʦʙʨʘʟʮʦʚ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʫʚʝʣʠ-

ʯʝʥʠʝʤ ʜʦʣʠ ʞʠʜʢʦʡ ʯʘʩʪʠ ʚ ʩʠʩʪʝʤʝ. ɺ ʢʦʥʪʨʦʣʴʥʦʤ ʦʙʨʘʟʮʝ ʦʪʤʝʯʝʥʘ ʠʟʣʠʰʥʷʷ ʧʣʦʪʥʦʩʪʴ, 

ʢʦʪʦʨʘʷ ʧʦʜʪʚʝʨʞʜʝʥʘ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦ. ʅʝʙʦʣʴʰʦʝ ʫʚʝʣʠʯʝʥʠʝ ʪʚʝʨʜʦʩʪʠ ʚ ʧʠʱʝʚʦʡ ʩʠʩʪʝʤʝ 

ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʇʕʂ 20 % ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʪʝʤ, ʯʪʦ ʦʥ ʧʣʦʭʦ ʨʘʩʧʨʝʜʝʣʠʣʩʷ ʧʦ ʤʦʜʝʣʴʥʦʡ ʧʠ-

ʱʝʚʦʡ ʩʠʩʪʝʤʝ, ʦʙʨʘʟʦʚʘʚ ʧʣʦʪʥʳʝ ʩʢʦʧʣʝʥʠʷ ʚ ʦʙʱʝʤ ʦʙʲʝʤʝ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʨʘʟʮʘ. ʂʘʢ ʚʳ-

ʩʦʢʠʝ, ʪʘʢ ʠ ʥʠʟʢʠʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʪʚʝʨʜʦʩʪʠ ʷʚʣʷʶʪʩʷ ʥʝʛʘʪʠʚʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʜʣʷ 

ʤʦʜʝʣʴʥʦʡ ʧʠʱʝʚʦʡ ʩʠʩʪʝʤʳ. 
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ʇʫʪʝʤ ʧʦʜʩʪʘʥʦʚʢʠ ʚ ʫʨʘʚʥʝʥʠʝ (2) ʛʨʘʥʠʮ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʨʛʘʥʦʣʝʧʪʠ-

ʯʝʩʢʦʡ ʦʮʝʥʢʠ ʜʠʘʧʘʟʦʥʘ ʩʦʜʝʨʞʘʥʠʷ ʇʕʂ (5,0ï9,5 %) ʦʧʨʝʜʝʣʠʣʠ, ʯʪʦ ʪʚʝʨʜʦʩʪʴ ʧʠʱʝʚʳʭ 

ʩʠʩʪʝʤ ʩ ʚʥʝʩʝʥʥʳʤ ʇʕʂ ʜʦʣʞʥʘ ʙʳʪʴ 312ï361 ʛ. 

ɿʘʚʠʩʠʤʦʩʪʴ ʩʠʣʳ ʘʜʛʝʟʠʠ ʦʙʨʘʟʮʦʚ ʦʪ ʜʦʣʠ ʚʥʝʩʝʥʥʦʛʦ ʇʕʂ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 3 ʠ 

ʧʨʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʘʧʧʨʦʢʩʠʤʘʮʠʠ 1 ʦʧʠʩʳʚʘʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ 

 

Ὄὅ πȟπρ̃‫ ˪˗ πȟτσςφ̃‫ ˪˗ υȟτφςψ̃‫ ˪˗ ρχȟπρυ̃‫ ˪˗ φφȟυȟ           (3) 

 

ʛʜʝ HCɸ ï ʚʝʣʠʯʠʥʘ ʘʜʛʝʟʠʠ, ʛ; 

ɤʇʕʂ ï ʜʦʣʷ ʇʕʂ, %. 

 

 
ʈʠʩ. 3. ɿʘʚʠʩʠʤʦʩʪʴ ʚʝʣʠʯʠʥʳ ʘʜʛʝʟʠʠ ʦʙʨʘʟʮʦʚ ʦʪ ʜʦʣʠ ʚʥʝʩʝʥʥʦʛʦ ʇʕʂ. ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ 

Fig. 3. Dependence of the adhesion value of the samples on the proportion of the applied PEC. Compiled 

by the authors 

 

ʇʦʩʢʦʣʴʢʫ ʠʩʩʣʝʜʫʝʤʳʝ ʤʦʜʝʣʴʥʳʝ ʧʠʱʝʚʳʝ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ ʢʫʣʠʥʘʨʥʦʛʦ 

ʧʨʦʜʫʢʪʘ ʧʦ ʪʠʧʫ ʧʘʰʪʝʪʦʚ, ʪʦ ʚʘʞʥʳʤ ʧʘʨʘʤʝʪʨʦʤ ʪʘʢʦʛʦ ʧʨʦʜʫʢʪʘ ʷʚʣʷʝʪʩʷ ʧʦʢʘʟʘʪʝʣʴ ʘʜ-

ʛʝʟʠʠ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴ ʢ çʥʘʣʠʧʘʥʠʶè ʠ ʥʘʤʘʟʳʚʘʥʠʶ. ʄʦʜʝʣʴʥʘʷ ʩʠʩʪʝʤʘ ʙʝʟ 

ʜʦʙʘʚʣʝʥʠʷ ʇʕʂ ʦʙʣʘʜʘʝʪ ʩʣʘʙʦʡ ʩʠʣʦʡ ʘʜʛʝʟʠʠ, ʢʦʪʦʨʘʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ 

ʜʦʣʠ ʇʕʂ ʜʦ 10 %. ʇʦʩʣʝʜʫʶʱʝʝ ʩʥʠʞʝʥʠʝ ʩʠʣʳ ʘʜʛʝʟʠʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʝʨʝʥʘʩʳʱʝʥʠʠ 

ʦʙʨʘʟʮʘ ʨʘʩʪʚʦʨʦʤ ʇʕʂ ʠ ʥʘʨʫʰʝʥʠʠ ʝʛʦ ʩʚʷʟʠ ʩ ʢʦʤʧʦʥʝʥʪʘʤʠ ʧʠʱʝʚʦʡ ʩʠʩʪʝʤʳ. 

ʇʫʪʝʤ ʧʦʜʩʪʘʥʦʚʢʠ ʚ ʫʨʘʚʥʝʥʠʝ (3) ʛʨʘʥʠʮ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʨʛʘʥʦʣʝʧʪʠ-

ʯʝʩʢʦʡ ʦʮʝʥʢʠ ʜʠʘʧʘʟʦʥʘ ʩʦʜʝʨʞʘʥʠʷ ʇʕʂ (5,0ï9,5 %) ʦʧʨʝʜʝʣʠʣʠ, ʯʪʦ ʩʠʣʘ ʘʜʛʝʟʠʠ ʧʠʱʝʚʳʭ 

ʩʠʩʪʝʤ ʩ ʚʥʝʩʝʥʥʳʤ ʇʕʂ ʜʦʣʞʥʘ ʙʳʪʴ 70ï108 ʛ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʨʨʝʣʠʨʫʷ ʨʝʟʫʣʴʪʘʪʳ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʦʡ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʦʮʝʥʢʠ 

ʤʦʜʝʣʴʥʳʭ ʧʠʱʝʚʳʭ ʩʠʩʪʝʤ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʮʝʥʥʦʛʦ ʚʪʦʨʠʯʥʦʛʦ ʩʳʨʴʷ ʪʠʭʦʦʢʝʘʥʩʢʠʭ ʣʦʩʦʩʝʡ 

(ʤʦʣʦʢ ʠ ʧʝʯʝʥʠ) ʠ ʨʘʩʪʚʦʨʘ ʧʦʣʠʵʣʝʢʪʨʦʣʠʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʤʦʨʩʢʠʭ ʧʦʣʠʩʘʭʘʨʠʜʦʚ ʭʠʪʦʟʘʥʘ 

ʠ ʘʣʴʛʠʥʘʪʘ ʥʘʪʨʠʷ, ʧʦʣʫʯʝʥʳ ʨʘʮʠʦʥʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʇʕʂ ʚ ʩʦʩʪʘʚʝ ʛʦʪʦʚʦʛʦ 

ʧʨʦʜʫʢʪʘ ʧʦ ʪʠʧʫ çʥʘʤʘʟʦʢè ï ʦʪ 5,0 ʜʦ 9,5 %, ʯʝʤʫ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʚʝʨʜʦʩʪʴ 312ï361 ʛ ʠ ʩʠʣʘ 

ʘʜʛʝʟʠʠ 70ï108 ʛ. 

ɺ ʨʘʮʠʦʥʘʣʴʥʦʤ ʜʠʘʧʘʟʦʥʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʚʳʙʨʘʪʴ ʚʝʨʭʥʠʡ ʧʨʝʜʝʣ, ʪʘʢ 

ʢʘʢ ʦʥ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝ ʪʦʣʴʢʦ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʨʦʜʫʢʪʘ, ʥʦ ʠ ʧʦʚʳʰʘʝʪ ʝʛʦ ʙʠʦ-

ʣʦʛʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʟʘ ʩʯʝʪ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʭʠʪʦʟʘʥʘ ʠ ʘʣʴʛʠʥʘʪʘ ʥʘʪʨʠʷ. 
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ʈʘʮʠʦʥʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʇʕʂ ʚ ʧʠʱʝʚʦʡ ʩʠʩʪʝʤʝ ʥʘ ʦʩʥʦʚʝ ʫʯʝʪʘ ʦʨʛʘʥʦ-

ʣʝʧʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʩʪʘʚʠʣʠ ʦʪ 5,0 ʜʦ 9,5 % ʢ ʦʙʱʝʡ ʤʘʩʩʝ ʧʠʱʝʚʦʡ ʩʠʩʪʝʤʳ ʠ ʚ ʮʝʣʦʤ 

ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ. ɺ ʜʘʥʥʦʤ ʜʠʘʧʘʟʦʥʝ ʇʕʂ ʥʝ ʩʥʠʞʘʝʪ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ʢʫʣʠʥʘʨ-

ʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʫʣʫʯʰʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʠʱʝʚʦʡ ʩʠʩʪʝʤʳ. ʀʥʩʪʨʫʤʝʥʪʘʣʴʥʳʡ ʤʝ-

ʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ (ʪʚʝʨʜʦʩʪʠ ʠ ʩʠʣʳ ʘʜʛʝʟʠʠ) ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʛʨʘʥʠ-

ʮʘʭ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʇʕʂ ʚ ʧʠʱʝʚʦʡ ʩʠʩʪʝʤʝ (ʦʪ 5 ʜʦ 9,5 %) ʧʦʢʘʟʘʪʝʣʴ ʪʚʝʨʜʦʩʪʠ 

ʩʦʩʪʘʚʣʷʝʪ 312ï361 ʛ, ʘ ʧʦʢʘʟʘʪʝʣʴ ʩʠʣʳ ʘʜʛʝʟʠʠ 70ï108 ʛ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʩʪʚʦʨʘ ʇʕʂ ʚ ʜʘʥ-

ʥʦʤ ʧʨʦʮʝʥʪʦʤ ʜʠʘʧʘʟʦʥʝ ʚ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʫʣʠʥʘʨʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʦʟʚʦʣʠʪ ʧʦʣʫ-

ʯʠʪʴ ʟʘʜʘʥʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʚ ʛʦʪʦʚʦʤ ʧʨʦʜʫʢʪʝ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʧʦʟʚʦʣʷʶʪ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʢʘʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʫʣʠʥʘʨʥʦʡ ʧʨʦ-

ʜʫʢʮʠʠ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʢʦʤʧʣʝʢʩʘ ʭʠʪʦʟʘʥʘ ʠ ʘʣʴʛʠʥʘʪʘ ʥʘʪʨʠʷ çʤʘʞʫʱʝʡè ʢʦʥʩʠʩʪʝʥʮʠʠ ʧʫ-

ʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʢʦʥʪʨʦʣʷ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʪʦʯʥʦʩʪʴʶ ʠ ʦʙʲʝʢ-

ʪʠʚʥʦʩʪʴʶ. 
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ɺʘʞʥʦʩʪʴ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʨʳʙʥʦʛʦ ʩʳʨʴʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʭʠʤʠʯʝʩʢʠʤ ʩʦ-

ʩʪʘʚʦʤ, ʥʦ ʠ ʝʛʦ ʙʠʦʜʦʩʪʫʧʥʦʩʪʴʶ ʜʣʷ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ. ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʢʦʨʤʦʚʳʭ 

ʠ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʦʪʨʘʞʘʝʪ ʥʝ ʪʦʣʴʢʦ ʢʦʣʠʯʝʩʪʚʦ ʙʝʣʢʦʚ, ʣʠʧʠʜʦʚ ʠ ʫʛʣʝʚʦʜʦʚ, ʥʦ ʠ ʠʭ 

ʧʨʦʧʦʨʮʠʠ ʠ ʚʟʘʠʤʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʫʩʚʦʝʥʠʝ ʚ ʦʨʛʘʥʠʟʤʝ. ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʪʨʘʥʩʬʦʨ-

ʤʠʨʫʝʪʩʷ ʟʘ ʩʯʝʪ ʥʘʣʠʯʠʷ ʤʠʢʨʦ- ʠ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ, ʚʠʪʘʤʠʥʦʚ, ʧʠʱʝʚʳʭ ʚʦʣʦʢʦʥ, ʙʠʦʣʦʛʠ-

ʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʠ ʜʨ., ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʤʝʪʘʙʦʣʠʟʤ ʠ ʠʤʤʫʥʠʪʝʪ. ʇʦʥʠʤʘʥʠʝ ʠ 

ʦʮʝʥʢʘ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʞʠʟʥʝʥʥʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʵʬʬʝʢʪʠʚʥʳʭ ʨʘʮʠʦʥʦʚ, ʩʧʦʩʦʙ-

ʩʪʚʫʶʱʠʭ ʟʜʦʨʦʚʴʶ ʯʝʣʦʚʝʢʘ [1ï3]. 

ʀʥʬʫʟʦʨʠʷ Tetrahymena pyriformis ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʥʠʚʝʨʩʘʣʴʥʫʶ ʤʦʜʝʣʴ ʚ ʙʠʦʪʝ-

ʩʪʠʨʦʚʘʥʠʠ, ʧʦʩʢʦʣʴʢʫ ʝʸ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚʦ ʤʥʦʛʦʤ ʘʥʘʣʦʛʠʯʥʳ ʪʝʤ, ʯʪʦ ʥʘʙʣʶʜʘ-

ʶʪʩʷ ʫ ʚʳʩʰʠʭ ʦʨʛʘʥʠʟʤʦʚ. ʕʪʦʪ ʤʠʢʨʦʦʨʛʘʥʠʟʤ ʪʨʝʙʫʝʪ ʘʥʘʣʦʛʠʯʥʳʡ ʥʘʙʦʨ ʘʤʠʥʦʢʠʩʣʦʪ, 

ʞʠʨʥʳʭ ʢʠʩʣʦʪ, ʫʛʣʝʚʦʜʦʚ ʠ ʚʠʪʘʤʠʥʦʚ, ʢʘʢ ʠ ʤʣʝʢʦʧʠʪʘʶʱʠʝ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʸ 

ʚ ʢʘʯʝʩʪʚʝ ʪʝʩʪ-ʩʠʩʪʝʤʳ ʜʣʷ ʦʮʝʥʢʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ. ɹʣʘʛʦʜʘʨʷ 

ʩʚʦʝʡ ʧʨʦʩʪʦʪʝ ʠ ʙʳʩʪʨʦʪʝ ʨʘʟʤʥʦʞʝʥʠʷ Tetrahymena pyriformis ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʜʝʞʥʳʝ ʠ ʚʦʩ-

ʧʨʦʠʟʚʦʜʠʤʳʝ ʜʘʥʥʳʝ, ʘ ʛʣʫʙʦʢʦʝ ʧʦʥʠʤʘʥʠʝ ʝʸ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦ-

ʚʠʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʠʱʝʚʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠʩʩʣʝ-

ʜʫʝʤʦʛʦ ʦʙʲʝʢʪʘ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʥʘʜʝʞʥʳʝ ʜʘʥʥʳʝ, ʚʘʞʥʳʝ ʜʣʷ ʧʠʱʝʚʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʥʘʫʢʠ [2, 4ï6]. 

ʆʮʝʥʢʘ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʬʫʟʦʨʠʠ ʧʨʦʚʦʜʠʪʩʷ ʯʝʨʝʟ ʠʟʤʝʨʝ-

ʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʢʣʝʪʦʢ ʥʘ ʠʩʩʣʝʜʫʝʤʦʤ ʤʘʪʝʨʠʘʣʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ, 

ʯʪʦ ʜʘʝʪ ʧʦʢʘʟʘʪʝʣʴ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ (ʆɹʎ) ʚ ʧʨʦʮʝʥʪʘʭ. ʇʨʠ ʧʣʘʥʠ-

ʨʦʚʘʥʠʠ ʙʠʦʠʩʧʳʪʘʥʠʡ ʧʝʨʝʜ ʠʩʩʣʝʜʦʚʘʪʝʣʝʤ ʟʘʯʘʩʪʫʶ ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ ʦ ʚʳʙʦʨʝ ʢʦʥʪʨʦʣʴ-

ʥʦʛʦ ʦʙʨʘʟʮʘ. ʊʘʢ, ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʯʝʩʢʠʤ ʫʢʘʟʘʥʠʷʤ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʖ. ʇ. ʐʫʣʴʛʠʥʘ, ʧʨʠ 

ʦʧʨʝʜʝʣʝʥʠʠ ʆɹʎ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʵʪʘʣʦʥʘ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʥʪʨʦʣʴʥʳʡ 

ʧʨʦʜʫʢʪ (ʩʪʘʥʜʘʨʪʥʳʡ ï ʢʘʟʝʠʥ, ʘʣʴʙʫʤʠʥ ʠ ʪ.ʜ.), ʘʥʘʣʦʛ ʠʣʠ ʠʩʩʣʝʜʫʝʤʳʡ ʦʙʲʝʢʪ ʚ ʠʩʭʦʜʥʦʤ 

ʩʦʩʪʦʷʥʠʠ (ʩʳʨʴʝ, ʧʦʣʫʬʘʙʨʠʢʘʪ ʠ ʪ.ʜ.) [2]. 

ʂʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʥʝʩʢʦʣʴʢʠʭ ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʷ ʆɹʎ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʧʨʠʤʝʥʝʥʠʠ 

ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʢʦʥʪʨʦʣʴʥʳʭ ʦʙʨʘʟʮʦʚ, ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʧʦʣʥʦ ʚʳʷʚʠʪʴ ʚʣʠʷʥʠʝ ʪʝʭʥʦ-

ʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʢʘʯʝʩʪʚʦ ʨʳʙʥʦʛʦ ʩʳʨʴʷ, ʯʪʦ ʠ ʧʨʝʜʦʧʨʝʜʝʣʠʣʦ ʮʝʣʴ ʥʘʩʪʦʷʱʝʡ ʨʘ-

ʙʦʪʳ. 
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ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫʞʠʣʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʤʦʜʝʣʠ (ʕʄ) ʩʥʝʢʦʚʦʡ ʧʨʦʜʫʢ-

ʮʠʠ, ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʭʝʤʦʡ (ʨʠʩ. 1) ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʨʘʙʦʪʳ. 

ɺ ʦʩʥʦʚʫ ʧʦʜʛʦʪʦʚʢʠ ʕʄ ʧʦʣʦʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʳʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [7]. 

 

 
ʈʠʩ. 1. ʉʭʝʤʘ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʨʘʙʦʪʳ ʧʦ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʶ ʩʥʝʢʦʚʦʡ ʧʨʦʜʫʢʮʠʠ.  

ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ 

Fig. 1. Scheme for conducting experimental work on biotesting snack products/ Compiled by the authors 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʴʶ ʠ ʫʩʣʦʚʠʷʤʠ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʜʣʷ ʙʠʦʪʝʩʪʠʨʦ-

ʚʘʥʠʷ ʦʧʨʝʜʝʣʝʥʳ ʢʦʥʪʨʦʣʴʥʳʝ ʦʙʨʘʟʮʳ (ʂʆ), ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʦʪʦʨʳʭ ʠ ʢʨʠʪʝʨʠʠ ʦʮʝʥʠʚʘ-

ʥʠʷ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 1. ʉ ʮʝʣʴʶ ʫʜʦʙʩʪʚʘ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣɹʥʳʤ ʧʫʪʝʤ, ʠ ʧʨʠʚʝʜʝʥʥʳʭ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʤʝʞʜʫ ʩʦʙʦʡ ʧʨʠʥʷʪʦ ʮʚʝʪʦʚʦʝ ʦʬʦʨʤʣʝʥʠʝ: 

ʛʦʣʫʙʦʡ ï ʤʘʢʨʫʨʫʩ ʤʘʣʦʛʣʘʟʳʡ; ʨʦʟʦʚʳʡ ï ʧʰʝʥʠʯʥʘʷ ʤʫʢʘ; ʦʨʘʥʞʝʚʳʡ ï ʢʘʟʝʠʥ; ʟʝʣʝʥʳʡ ï 

ʧʦʣʫʬʘʙʨʠʢʘʪʳ ʕʄ ʜʦ ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ. 

ʊʘʙʣʠʮʘ 1 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʦʥʪʨʦʣʴʥʳʭ ʦʙʨʘʟʮʦʚ 

Table 1 

Characteristics of control samples 

ˉ ʧ/ʧ ʌʘʢʪʦʨ / ʂʆ ʂʨʠʪʝʨʠʠ ʦʮʝʥʢʠ 

1 ʉʳʨʴʝ / ʤʘʢʨʫʨʫʩ ʤʘʣʦʛʣʘʟʳʡ 
ʌʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʠ ʩʦ-

ʟʜʘʥʠʠ ʦʙʦʛʘʱʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ 

2 ʈʘʩʪʠʪʝʣʴʥʘʷ ʜʦʙʘʚʢʘ / ʧʰʝʥʠʯʥʘʷ ʤʫʢʘ 
ʆʙʦʩʥʦʚʘʥʠʝ ʚʳʙʦʨʘ ʢʦʤʧʦʥʝʥʪʦʚ ʨʝʮʝʧʪʫʨʳ ʥʘ 

ʫʨʦʚʥʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʵʪʘʧʦʚ 

3 ɹʝʣʦʢ / ʢʘʟʝʠʥ ʆʮʝʥʢʘ ʙʝʣʢʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ (ʩʪʘʥʜʘʨʪ) 

4 
ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʵʪʘʧ (ʪʝʨʤʦʦʙʨʘʙʦʪʢʘ) / ʧʦ-

ʣʫʬʘʙʨʠʢʘʪʳ ʕʄ (ʜʦ ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ) 
ʆʙʦʩʥʦʚʘʥʠʝ ʚʳʙʦʨʘ ʩʧʦʩʦʙʘ ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ 
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ʇʨʦʮʝʩʩ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʧʦʩʣʝʜʫʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʙʠʦʣʦʛʠ-

ʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʚʠʟʫʘʣʠʟʠʨʦʚʘʥ ʥʘ ʩʭʝʤʝ, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʝ-

ʪʦʜʠʢʦʡ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ [2], ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʨʠʩ. 2. 

 
ʈʠʩ. 2. ʉʭʝʤʘ ʧʨʦʮʝʩʩʘ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ. ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ 

Fig. 2. Scheme of the biotesting process. Compiled by the authors 

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʠʯʝʩʢʠʤʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ [2] ʧʦʜʩʯʝʪ ʢʣʝʪʦʢ ʠʥʬʫʟʦʨʠʡ ʥʝʦʙ-

ʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʥʘ 4ï6-ʝ ʩʫʪ, ʧʦʩʢʦʣʴʢʫ ʩʯʠʪʘʝʪʩʷ, ʠʤʝʥʥʦ ʚ ʵʪʦʪ ʧʝʨʠʦʜ (ʢʦʥʝʮ ʣʦʛʘ-

ʨʠʬʤʠʯʝʩʢʦʡ ʬʘʟʳ) ʯʠʩʣʦ ʢʣʝʪʦʢ ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʫʤʘ ʠ ʥʘʩʪʫʧʘʝʪ ʩʪʘʮʠʦʥʘʨʥʘʷ ʬʘʟʘ ʨʘʟʚʠ-

ʪʠʷ. ʅʦ, ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ ʧʨʘʢʪʠʢʘ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʪʝʪʨʘʭʠʤʝʥʳ ʟʘʚʠʩʠʪ ʦʪ ʩʦʩʪʘʚʘ ʠ 

ʢʘʯʝʩʪʚʘ ʵʢʩʧʝʨʠʤʝʥʪʠʨʫʝʤʳʭ ʩʨʝʜ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʣʠʷʶʪ ʥʘ ʚʨʝʤʷ ʨʝʛʝʥʝʨʘʮʠʠ 

ʢʣʝʪʦʢ ʠ ʢʨʠʚʫʶ ʠʭ ʨʦʩʪʘ, ʛʜʝ ʩʤʝʥʷʝʤʦʩʪʴ ʬʘʟ ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 2 ʜʦ 7ï8 ʩʫʪ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʢʘʞʜʳʝ 24 ʯ ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʦʜʩʯʝʪ ʢʣʝʪʦʢ, ʜʦ ʥʘʩʪʫʧʣʝʥʠʷ ʬʘʟʳ ʛʠʙʝʣʠ ʠʥʬʫʟʦʨʠʡ, ʢʦʛʜʘ 

ʙʦʣʴʰʝʝ ʠʭ ʯʠʩʣʦ ʪʝʨʷʝʪ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʠ ʧʦʛʠʙʘʝʪ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʨʝʟʫʣʴʪʘʪʳ 

ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʜʠʥʘʤʠʢʝ ʨʦʩʪʘ ʢʫʣʴʪʫʨʳ ʪʝʪʨʘʭʠʤʝʥʳ ʧʦ ʜʥʷʤ ʦʧʳʪʘ. 

ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʩʚʘʠʚʘʝʤʦʩʪʠ ʕʄ, ʥʘʨʷʜʫ ʩ ʂʆ ʧʨʠʤʝʥʷʣʠ ʧʦʢʘʟʘʪʝʣʴ ï ʢʦʵʬʬʠ-

ʮʠʝʥʪ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ (ʂɹɸ), ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʪʥʦʰʝʥʠʝʤ ʯʠʩʣʘ ʠʥʬʫʟʦʨʠʡ 

ʧʨʠ ʧʝʨʝʭʦʜʝ ʚ ʩʪʘʮʠʦʥʘʨʥʫʶ ʬʘʟʫ ʨʦʩʪʘ ʢ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ (ʯ) ʠʥʢʫʙʘʮʠʠ ʜʦ ʧʝʨʝʭʦʜʘ 

ʨʦʩʪʘ ʠʥʬʫʟʦʨʠʠ ʚ ʩʪʘʮʠʦʥʘʨʥʫʶ ʬʘʟʫ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ ʚ ʜʠʥʘʤʠʢʝ ʨʦʩʪʘ ʢʫʣʴʪʫʨʳ Tetrahymena pyriformis ʧʦ ʜʥʷʤ 

ʦʧʳʪʘ ʥʘ ʩʨʝʜʘʭ ʩ ʕʄ ʠ ʂʆ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 3ï5.  

 

I ʕʪʘʧ ï ʇʦʜʛʦʪʦʚʢʘ ʧʨʦʙ 

II ʕʪʘʧ ï ʀʥʦʢʫʣʷʮʠʷ 

III ʕʪʘʧ ï ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ 
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ʈʠʩ. 3. ɼʠʥʘʤʠʢʘ ʨʦʩʪʘ ʠʥʬʫʟʦʨʠʡ Tetrahymena pyriformis ʥʘ ʩʨʝʜʘʭ, ʩʦʜʝʨʞʘʱʠʭ  

ʧʦʣʫʬʘʙʨʠʢʘʪʳ ʕʄ. ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ 

Fig. 3. Growth dynamics of Tetrahymena pyriformis ciliates on media containing EM  

semi-finished products. Compiled by the authors 

 

 
ʈʠʩ. 4. ɼʠʥʘʤʠʢʘ ʨʦʩʪʘ ʠʥʬʫʟʦʨʠʡ Tetrahymena pyriformis ʥʘ ʩʨʝʜʘʭ, ʩʦʜʝʨʞʘʱʠʭ ʩʫʰʝʥʳʝ ʕʄ. ʉʦ-

ʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ 

Fig. 4. Growth dynamics of Tetrahymena pyriformis ciliates on media containing dried EM. Compiled by the 

authors 

 
ʈʠʩ. 5. ɼʠʥʘʤʠʢʘ ʨʦʩʪʘ ʠʥʬʫʟʦʨʠʡ Tetrahymena pyriformis ʥʘ ʩʨʝʜʘʭ, ʩʦʜʝʨʞʘʱʠʭ  

ʞʘʨʝʥʳʝ ʕʄ. ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ 

Fig. 5. Growth dynamics of Tetrahymena pyriformis ciliates on media containing roasted EM. Compiled by 

the authors 

ʇʦʣʫʯʝʥʥʳʝ ʛʨʘʬʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʢʨʠʚʳʭ ʨʦʩʪʘ ʪʝʩʪ-ʢʫʣʴʪʫʨʳ ʠʥʬʫʟʦʨʠʠ ʣʝʛʣʠ ʚ ʦʩ-

ʥʦʚʫ ʨʘʩʯʝʪʦʚ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʆɹʎ (ʨʠʩ. 6ï9) ʠ ʂɹɸ (ʪʘʙʣ. 2). 

0

5

10

15

20

25

30

35

24 48 72 96 120

ʂ
ʦ
ʣ
ʠ
ʯ
ʝ
ʩ
ʪ
ʚ
ʦ
 
ʢ
ʣ
ʝ
ʪ
ʦ
ʢ
 

T
e

tr
a

h
y
m

e
n

a
 p

y
ri
fo

rm
is

 
ʚ
 
 

1
 
ʤ
ʣ
 
ʩ
ʨ
ʝ
ʜ
ʳ
,
 

Ĭ
1

03

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʦʩʪʘ, ʯ

ʇʰʝʥʠʯʥʘʷ ʤʫʢʘ

ɻʦʨʦʭʦʚʳʡ 

ʠʟʦʣʷʪ
ɻʨʝʯʥʝʚʘʷ ʤʫʢʘ

ʈʠʩʦʚʘʷ ʤʫʢʘ

ʂʫʢʫʨʫʟʥʘʷ ʤʫʢʘ

0

5

10

15

20

25

30

35

40

24 48 72 96 120

ʂ
ʦ
ʣ
ʠ
ʯ
ʝ
ʩ
ʪ
ʚ
ʦ
 
ʢ
ʣ
ʝ
ʪ
ʦ
ʢ
 

T
e

tr
a

h
y
m

e
n

a
 p

y
ri
fo

rm
is

 
ʚ
 
 
1
 

ʤ
ʣ
 
ʩ
ʨ
ʝ
ʜ
ʳ
,
 

Ĭ
1

03

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʦʩʪʘ, ʯ

ʇʰʝʥʠʯʥʘʷ ʤʫʢʘ

ɻʦʨʦʭʦʚʳʡ ʠʟʦʣʷʪ

ɻʨʝʯʥʝʚʘʷ ʤʫʢʘ

ʈʠʩʦʚʘʷ ʤʫʢʘ

ʂʫʢʫʨʫʟʥʘʷ ʤʫʢʘ

0

5

10

15

20

25

30

35

40

24 48 72 96 120

ʂ
ʦ
ʣ
ʠ
ʯ
ʝ
ʩ
ʪ
ʚ
ʦ
 
ʢ
ʣ
ʝ
ʪ
ʦ
ʢ
 

T
e

tr
a

h
y
m

e
n

a
 p

y
ri
fo

rm
is

 
ʚ
 
 
1
 

ʤ
ʣ
 
ʩ
ʨ
ʝ
ʜ
ʳ
,
 

Ĭ
1

03

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʦʩʪʘ, ʯ

ʇʰʝʥʠʯʥʘʷ ʤʫʢʘ

ɻʦʨʦʭʦʚʳʡ ʠʟʦʣʷʪ

ɻʨʝʯʥʝʚʘʷ ʤʫʢʘ

ʈʠʩʦʚʘʷ ʤʫʢʘ

ʂʫʢʫʨʫʟʥʘʷ ʤʫʢʘ



 

) 

 ___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ 

 ________________________________________________________________________________________________________________________________________________________________________________________________________________________ ___________________ 

 

52 

 
ʈʠʩ. 6. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʩʳʨʳʭ ʩʥʝʢʦʚ (ʢʦʥʪʨʦʣʴ ʤʘʢʨʫʨʫʩ).  

ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ 

Fig. 6. Relative biological value of raw snacks (control: macrurus). Compiled by the authors 

 

 

ʈʠʩ. 7. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ  

(ʢʦʥʪʨʦʣʴ ʧʰʝʥʠʯʥʘʷ ʤʫʢʘ). ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ 

Fig. 7. Relative biological value of the studied samples (control: wheat flour). Compiled by the authors 

 

 

ʈʠʩ. 8. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ (ʢʦʥʪʨʦʣʴ ʢʘʟʝʠʥ). ʉʦʩʪʘʚʣʝʥʦ 

ʘʚʪʦʨʘʤʠ 

Fig. 8. Relative biological value of the studied samples (casein control). Compiled by the authors 
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ʈʠʩ. 9. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ (ʢʦʥʪʨʦʣʴ ʩʳʨʳʝ ʦʙʨʘʟʮʳ). ʉʦ-

ʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ 

Fig. 9. Relative biological value of the samples under study (control: raw samples). Compiled by the authors 

 

ʈʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʠʘʛʨʘʤʤ, ʧʨʠʚʝʜʝʥʥʳʭ ʥʘ ʨʠʩ. 6ï9, ʩ ʫʯʝʪʦʤ ʢʨʠʪʝ-

ʨʠʝʚ ʦʮʝʥʢʠ ʠ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʙʨʘʟʮʘ (ʪʘʙʣ. 1) ʩʚʝʜʝʥʳ ʚ ʪʘʙʣ. 2. 

ʊʘʙʣʠʮʘ 2 

ʆɹʎ (%) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʘ ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ ʠ ʚʠʜʘ ʨʘʩʪʠʪʝʣʴʥʦʡ ʜʦʙʘʚʢʠ 

Table 2 

RBV (%) depending on the heat treatment method and the type of plant additive 

ʈʘʩʪʠʪʝʣʴʥʘʷ ʜʦ-

ʙʘʚʢʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʢʦʥ-

ʪʨʦʣʴʥʦʛʦ ʦʙʨʘʟʮʘ 

ʉʧʦʩʦʙ ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ 

ʩʳʨʳʝ ʩʫʰʝʥʳʝ ʞʘʨʝʥʳʝ 

ɻʦʨʦʭʦʚʳʡ ʠʟʦʣʷʪ 1 119 - - 

2 125 136 108 

3 64 74 73 

4 100 116 113 

ɻʨʝʯʥʝʚʘʷ ʤʫʢʘ 1 59 - - 

2 62 49 95 

3 32 29 64 

4 100 85 200 

ʈʠʩʦʚʘʷ ʤʫʢʘ 1 117 - - 

2 122 98 79 

3 63 54 53 

4 100 86 85 

ʂʫʢʫʨʫʟʥʘʷ ʤʫʢʘ 1 90 - - 

2 94 106 103 

3 48 59 69 

4 100 122 143 

ʇʰʝʥʠʯʥʘʷ ʤʫʢʘ 1 96 - - 

2 100 100 100 

3 51 55 67 

4 100 107 130 

 

ʅʠʞʝ ʧʨʠʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʆɹʎ ʕʄ, ʘ ʠʤʝʥʥʦ ʝʝ ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʢʨʠʪʝʨʠʝʚ ʚʳʙʦʨʘ ʂʆ.  

ʂʨʠʪʝʨʠʡ ʦʮʝʥʢʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ (ʂʆ ï ʩʳʨʴʝ ʜʦ ʦʙʦʛʘʱʝʥʠʷ) ʧʦʢʘʟʘʣ, 

ʯʪʦ ʠʩʩʣʝʜʫʝʤʳʝ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʜʦʙʘʚʢʠ ʛʦʨʦʭʦʚʳʡ ʠʟʦʣʷʪ ʠ ʨʠʩʦʚʘʷ ʤʫʢʘ 

ʧʨʠʚʦʜʷʪ ʢ ʦʙʦʛʘʱʝʥʠʶ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʤʘʢʨʫʨʫʩʘ ʤʘʣʦʛʣʘʟʦʛʦ ʥʘ 19 ʠ 17 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  
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ʇʨʠ ʦʙʦʩʥʦʚʘʥʠʠ ʚʳʙʦʨʘ ʢʦʤʧʦʥʝʥʪʦʚ ʨʝʮʝʧʪʫʨʳ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʛʦʨʦʭʦʚʳʡ ʠʟʦʣʷʪ ʠ 

ʨʠʩʦʚʘʷ ʤʫʢʘ ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʚʝʣʠʯʝʥʠʶ ʟʥʘʯʝʥʠʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʥʘ 25 ʠ 22 % ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʰʝʥʠʯʥʦʡ ʤʫʢʦʡ (ʂʆ). 

ʆʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʥʜʘʨʪʥʦʛʦ ʙʝʣʢʘ (ʢʘʟʝʠʥ) ʥʘʠʚʳʩʰʠʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʙʠʦʣʦʛʠʯʝ-

ʩʢʦʡ ʮʝʥʥʦʩʪʠ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʫʛʠʤʠ ʦʙʨʘʟʮʘʤʠ, ʦʧʨʝʜʝʣʝʥʳ ʪʘʢʞʝ ʜʣʷ ʕʄ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 

ʛʦʨʦʭʦʚʦʛʦ ʠʟʦʣʷʪʘ ʠ ʨʠʩʦʚʦʡ ʤʫʢʠ ʠ ʩʦʩʪʘʚʠʣʠ 64 ʠ 63 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʉʦʛʣʘʩʥʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʩʳʨʴʷ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʧʨʦʠʩʭʦ-

ʜʠʪ ʧʦʪʝʨʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ ʚʝʣʠʯʠʥʳ ʦʪ 3 ʜʦ 10 % ʢ 

ʠʩʭʦʜʥʦʤʫ ʟʥʘʯʝʥʠʶ [2]. ʇʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʚ ʭʦʜʝ ʥʘʩʪʦʷʱʝʡ ʨʘ-

ʙʦʪʳ ʥʝ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʧʨʠʚʝʜʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʩʧʦʩʦʙ ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ ʦʙ-

ʞʘʨʠʚʘʥʠʝ ʚʦ ʬʨʠʪʶʨʝ ʥʘʧʨʦʪʠʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʷ ʙʠʦʣʦʛʠʯʝ-

ʩʢʦʡ ʮʝʥʥʦʩʪʠ ʕʄ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʛʨʝʯʥʝʚʦʡ, ʢʫʢʫʨʫʟʥʦʡ ʠ ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʩʳʨʳʤʠ ʦʙʨʘʟʮʘʤʠ. ɺʦʟʜʝʡʩʪʚʠʝ ʚʳʩʫʰʠʚʘʥʠʷ ʦʙʨʘʟʮʦʚ ʩ ʛʦʨʦʭʦʚʳʤ ʠʟʦʣʷʪʦʤ, ʢʫʢʫʨʫʟʥʦʡ ʠ 

ʧʰʝʥʠʯʥʦʡ ʤʫʢʦʡ ʪʘʢʞʝ ʧʨʠʚʝʣʦ ʢ ʥʝʢʦʪʦʨʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʆɹʎ ʥʘ 16, 22 ʠ 7 % ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ. ʇʦ ʚʩʝʡ ʚʝʨʦʷʪʥʦʩʪʠ, ʥʘ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʆɹʎ ʧʦʚʣʠʷʣʠ ʥʝ ʪʝʤʧʝʨʘʪʫʨʘ ʦʙʨʘ-

ʙʦʪʢʠ, ʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʘ. 

ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʩʚʘʠʚʘʝʤʦʩʪʠ ʕʄ ʧʨʦʠʟʚʝʣʠ ʨʘʩʯʝʪʳ ʂɹɸ, ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʩʚʝ-

ʜʝʥʳ ʚ ʪʘʙʣ. 3. 

ʊʘʙʣʠʮʘ 3 

ʂɹɸ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʘ ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ ʠ ʚʠʜʘ ʨʘʩʪʠʪʝʣʴʥʦʡ ʜʦʙʘʚʢʠ 

Table 3 

CBA, depending on the method of heat treatment and the type of plant additive 

ʈʘʩʪʠʪʝʣʴʥʘʷ ʜʦʙʘʚʢʘ ʉʧʦʩʦʙ ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ 

ʩʳʨʳʝ ʩʫʰʝʥʳʝ ʞʘʨʝʥʳʝ 

ɻʦʨʦʭʦʚʳʡ ʠʟʦʣʷʪ 1,3 1,6 2,3 

ɻʨʝʯʥʝʚʘʷ ʤʫʢʘ 0,7 0,6 1,9 

ʈʠʩʦʚʘʷ ʤʫʢʘ 1,3 1,2 1,7 

ʂʫʢʫʨʫʟʥʘʷ ʤʫʢʘ 1,0 0,9 2,2 

ʇʰʝʥʠʯʥʘʷ ʤʫʢʘ 1,1 1,1 2,1 

 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʯʝʤ ʚʳʰʝ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʨʦʜʫʢʪʘ, ʪʝʤ ʣʫʯʰʝ ʦʥ ʫʩʚʘʠʚʘʝʪʩʷ 

[2]. ɺʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʂɹɸ ʦʪʤʝʯʝʥʳ ʫ ʦʙʨʘʟʮʦʚ ʕʄ, ʧʦʜʚʝʨʛʥʫʪʳʭ ʦʙʞʘʨʠʚʘʥʠʶ, 

ʯʪʦ ʚ ʮʝʣʦʤ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʚʳʰʝʧʨʠʚʝʜʝʥʥʳʤʠ ʜʘʥʥʳʤʠ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʆɹʎ.  

ʆʮʝʥʠʚʘʷ ʚʣʠʷʥʠʝ ʚʠʜʘ ʨʘʩʪʠʪʝʣʴʥʦʡ ʜʦʙʘʚʢʠ ʥʘ ʂɹɸ, ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʝ ʟʥʘ-

ʯʝʥʠʷ ʦʪʤʝʯʝʥʳ ʫ ʩʳʨʳʭ ʠ ʚʳʩʫʰʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʛʦʨʦʭʦʚʦʛʦ ʠʟʦʣʷʪʘ ʠ ʨʠʩʦ-

ʚʦʡ ʤʫʢʠ, ʘ ʪʘʢʞʝ ʞʘʨʝʥʳʭ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʛʦʨʦʭʦʚʦʛʦ ʠʟʦʣʷʪʘ ʠ ʢʫʢʫʨʫʟʥʦʡ ʤʫʢʠ.  

 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʜʪʚʝʨʜʠʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʠʥʜʠʢʘʪʦʨʥʦʛʦ ʦʨʛʘʥʠʟʤʘ ʠʥʬʫʟʦʨʠʠ Tetrahymena pyriformis, ʜʣʷ ʦʮʝʥʢʠ ʬʠʟʠʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʠʟ ʚʦʜʥʳʭ ʙʠʦʨʝʩʫʨʩʦʚ 

ʨʘʟʣʠʯʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ, ʧʨʠ ʦʙʦʩʥʦʚʘʥʠʠ ʠ ʨʘʟʨʘʙʦʪʢʝ ʠʭ ʨʝʮʝʧʪʫʨ, ʥʘ ʣʶʙʦʤ ʵʪʘʧʝ ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʠ ʚʳʙʦʨʝ ʨʘʮʠʦʥʘʣʴʥʳʭ ʩʧʦʩʦʙʦʚ ʦʙʨʘʙʦʪʢʠ. 

ʂʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʧʫʪʝʤ ʥʝʩʢʦʣʴʢʠʭ ʟʥʘʯʝʥʠʡ ʧʦʢʘ-

ʟʘʪʝʣʷ ʆɹʎ ʧʦʟʚʦʣʠʣ ʫʩʪʘʥʦʚʠʪʴ ʚʣʠʷʥʠʝ ʚʥʦʩʠʤʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʜʦʙʘʚʦʢ ʚ ʩʦʩʪʘʚ ʨʝʮʝʧʪʫʨʳ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʤʦʜʝʣʝʡ, ʘ ʪʘʢʞʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʵʪʘʧ ʦʙʨʘʙʦʪʢʠ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ. ʅʝʟʘ-

ʚʠʩʠʤʦ ʦʪ ʢʨʠʪʝʨʠʝʚ ʚʳʙʦʨʘ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʙʨʘʟʮʘ ʚ ʨʘʤʢʘʭ ʥʘʩʪʦʷʱʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʫʩʪʘ-

ʥʦʚʣʝʥʦ, ʯʪʦ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʠʤʝʣʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʵʢʩ-

ʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʤʦʜʝʣʠ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʛʦʨʦʭʦʚʦʛʦ ʠʟʦʣʷʪʘ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʠʣʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 
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ʩʳʨʴʷ 119 %, ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ ï 125 %, ʢʘʟʝʠʥʘ ï 64 %, ʧʦʣʫʬʘʙʨʠʢʘʪʘ ʜʦ ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ ï 

116 % (ʩʫʰʝʥʳʝ ʕʄ) ʠ 113 % (ʞʘʨʝʥʳʝ ʕʄ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ ʧʝʨʩʧʝʢʪʠʚʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʩ-

ʩʣʝʜʦʚʘʥʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʜʦʙʘʚʦʢ ʩ ʮʝʣʴʶ ʦʙʦʛʘʱʝʥʠʷ ʩʥʝʢʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘ ʦʩʥʦʚʝ ʤʳ-

ʰʝʯʥʦʡ ʪʢʘʥʠ ʤʘʢʨʫʨʫʩʘ ʤʘʣʦʛʣʘʟʦʛʦ. 
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ʈʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʢʦʤʧʣʝʢʩ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 

ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ. ʂ ʦʩʥʦʚʥʳʤ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʜʦʢʫʤʝʥʪʘʤ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʤ ʜʝʷ-

ʪʝʣʴʥʦʩʪʴ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʦʪʥʦʩʠʪʩʷ çʉʪʨʘʪʝʛʠʷ ʨʘʟʚʠʪʠʷ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥ-

ʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 2030 ʛʦʜʘè. ʉʦʛʣʘʩʥʦ ʜʘʥʥʦʡ ʩʪʨʘʪʝʛʠʠ 

ʨʘʮʠʦʥʘʣʴʥʦʝ ʠ ʢʦʤʧʣʝʢʩʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʳʨʴʝʚʳʭ ʨʝʩʫʨʩʦʚ ʩ ʚʦʚʣʝʯʝʥʠʝʤ ʠʭ ʚ ʛʣʫʙʦʢʫʶ 

ʧʝʨʝʨʘʙʦʪʢʫ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʠ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ [1]. 

ʂ ʦʜʥʠʤ ʠʟ ʤʘʩʩʦʚʳʭ ʦʙʲʝʢʪʦʚ ʧʨʦʤʳʩʣʘ ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʩʝʤʝʡʩʪʚʦ 

ʣʦʩʦʩʝʚʳʭ. ɽʞʝʛʦʜʥʳʝ ʦʙʲʝʤʳ ʚʳʣʦʚʘ ʜʘʥʥʦʛʦ ʩʳʨʴʷ ʩʦʩʪʘʚʣʷʶʪ ʚ ʩʨʝʜʥʝʤ ʦʢʦʣʦ 400 ʪʳʩ. ʪ 

[2]. ʂ ʢʦʥʮʫ ʩʝʥʪʷʙʨʷ 2025 ʛ. ʦʙʱʠʡ ʚʳʣʦʚ ʪʠʭʦʦʢʝʘʥʩʢʠʭ ʣʦʩʦʩʝʡ ʩʦʩʪʘʚʠʣ ʧʦʯʪʠ 335 ʪʳʩ. ʪ. 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʥʘ 30 ʩʝʥʪʷʙʨʷ 2025 ʛ. ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʳʣʦʚʘ ʣʦʩʦʩʝʚʳʭ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ 

ʨʠʩ. 1 [3]. 

 
ʈʠʩ. 1. ʀʪʦʛʠ ʣʦʩʦʩʝʚʦʡ ʧʫʪʠʥʳ 2025 ʛ. ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ 

Fig. 1. Results of the salmon harvest in 2025. Compiled by the authors 

 

ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʦʙʣʘʩʪʠ ʧʝʨʝʨʘʙʦʪʢʠ ʣʦʩʦʩʝʚʳʭ ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ, ʯʪʦ ʙʦʣʝʝ 95 % ʦʪ ʵʪʦʛʦ ʫʣʦʚʘ ʧʦʜʚʝʨʛʘʝʪʩʷ ʧʝʨʝʨʘʙʦʪʢʝ ʧʫʪʝʤ ʧʦʪʨʦʰʝʥʠʷ ʠ ʦʙʝʟʛʣʘʚ-

ʣʠʚʘʥʠʷ. ʇʨʠ ʪʘʢʠʭ ʩʧʦʩʦʙʘʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʨʳʙʳ ʦʙʨʘʟʫʶʪʩʷ ʧʠʱʝʚʳʝ ʯʘʩʪʠ 

(ʤʦʣʦʢʠ ʠ ʧʝʯʝʥʴ), ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʮʝʥʥʳʤ ʧʠʱʝʚʳʤ ʩʳʨʴʝʤ, ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʜʣʷ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʠʟ ʥʝʛʦ ʙʠʦʣʦʛʠʯʝʩʢʠ ʮʝʥʥʦʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʇʨʠ ʵʪʦʤ ʚ ʥʘʩʪʦ-

ʷʱʠʡ ʤʦʤʝʥʪ ʜʘʥʥʳʝ ʮʝʥʥʳʝ ʧʠʱʝʚʳʝ ʯʘʩʪʠ ʣʦʩʦʩʝʚʳʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʯʘ-

ʩʪʠʯʥʦ ʧʠʱʝʚʦʡ ʠ ʢʦʨʤʦʚʦʡ ʧʨʦʜʫʢʮʠʠ. ʎʝʣʴ ʥʘʩʪʦʷʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʧʨʦʚʝʩʪʠ ʨʘʩʯʝʪ ʵʢʦ-

ʥʦʤʠʯʝʩʢʦʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʫʣʠʥʘʨʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ʜʣʠʪʝʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ ʠʟ ʧʝʯʝʥʠ ʠ ʤʦʣʦʢ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤ ʩʧʦʩʦ-

ʙʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʩʳʨʴʷ. 

 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʜʣʷ ʨʘʩʯʝʪʦʚ ʙʳʣʘ ʚʳʙʨʘʥʘ ʨʳʙʦʜʦʙʳʚʘʶʱʘʷ ʢʦʤʧʘʥʠʷ ʨʳʙʦʣʦʚʝʮ-

ʢʘʷ ʘʨʪʝʣʴ çʀʥʷè, ʚʝʜʫʱʘʷ ʧʨʦʤʳʩʝʣ ʠ ʧʝʨʝʨʘʙʦʪʢʫ ʣʦʩʦʩʝʚʳʭ ʚ ʍʘʙʘʨʦʚʩʢʦʤ ʢʨʘʝ. ʆʙʲʝʢʪʦʤ 

ʨʘʩʯʝʪʘ ʷʚʣʷʣʘʩʴ ʢʝʪʘ, ʧʦʩʪʫʧʠʚʰʘʷ ʚ ʧʝʨʝʨʘʙʦʪʢʫ ʚ ʢʦʣʠʯʝʩʪʚʝ 100 ʪ. ʂʦʣʠʯʝʩʪʚʦ ʦʪʭʦʜʦʚ 

225,5

59,5
42,7

9,6 0,235 0,041
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ʦʧʨʝʜʝʣʷʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʨʤʘʪʠʚʥʳʤ ʜʦʢʫʤʝʥʪʦʤ çɽʜʠʥʳʝ ʥʦʨʤʳ ʚʳʭʦʜʘ ʨʳʙʥʦʡ ʧʨʦ-

ʜʫʢʮʠʠ ʠʟ ʚʦʜʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʠ ʦʙʲʝʢʪʦʚ ʘʢʚʘʢʫʣʴʪʫʨʳè, ʫʪʚ. ʌɻɹʅʋ çɺʅʀʈʆè 

ʚ 2022 ʛ. 

ʇʨʠ ʥʘʧʠʩʘʥʠʠ ʨʘʙʦʪʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ: ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ, ʩʨʘʚʥʝʥʠʷ, 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. 

 

ɼʣʷ ʨʘʩʯʝʪʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʪʦʨʠʯ-

ʥʦʛʦ ʩʳʨʴʷ (ʤʦʣʦʢ ʠ ʧʝʯʝʥʠ ʣʦʩʦʩʝʚʳʭ) ʘʚʪʦʨʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʨʘʩʯʝʪʳ 

ʚʳʧʫʩʢʘ ʧʠʱʝʚʦʡ ʠ ʢʦʨʤʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʟʘʪʨʘʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʥʘ ʧʨʝʜ-

ʧʨʠʷʪʠʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʠ ʧʨʝʜʣʘʛʘʝʤʳʤ ʚʘʨʠʘʥʪʦʤ ʧʝʨʝʨʘʙʦʪʢʠ ʚʦʟʚʨʘʪʥʳʭ ʦʪʭʦʜʦʚ ʜʣʷ ʧʨʦ-

ʠʟʚʦʜʩʪʚʘ ʪʦʣʴʢʦ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ ʩ ʚʳʩʦʢʦʡ ʜʦʙʘʚʣʝʥʥʦʡ ʩʪʦʠʤʦʩʪʴʶ. 

ʈʘʩʯʝʪ ʢʦʣʠʯʝʩʪʚʘ ʚʦʟʚʨʘʪʥʳʭ ʦʪʭʦʜʦʚ ʧʨʠʚʝʜʝʥ ʚ ʪʘʙʣ. 1 

ʊʘʙʣʠʮʘ 1 

ʈʘʩʯʝʪ ʢʦʣʠʯʝʩʪʚʘ ʚʦʟʚʨʘʪʥʳʭ ʦʪʭʦʜʦʚ 

Table 1 

Calculation of the amount of returnable waste 
ɺʠʜ ʨʳʙʳ ʅʦʨʤʳ ʚʦʟʚʨʘʪʥʳʭ ʦʪʭʦʜʦʚ, % ʄʘʩʩʘ ʚʦʟʚʨʘʪʥʳʭ ʦʪʭʦʜʦʚ, ʪ 

ʂʝʪʘ  ʤʦʣʦʢʠ ʧʝʯʝʥʴ ʤʦʣʦʢʠ ʧʝʯʝʥʴ 

3,7 2,3 3,7 2,3 

ʇʨʠʤʝʯʘʥʠʝ. ʈʘʩʯʝʪ ʢʦʣʠʯʝʩʪʚʘ ʚʦʟʚʨʘʪʥʳʭ ʦʪʭʦʜʦʚ ʚʳʧʦʣʥʝʥ ʪʦʣʴʢʦ ʚ ʯʘʩʪʠ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʲ-

ʝʢʪʦʚ (ʤʦʣʦʢʠ ʠ ʧʝʯʝʥʴ), ʘʙʩʪʨʘʛʠʨʫʷʩʴ ʦʪ ʨʘʩʯʝʪʘ ʜʨʫʛʠʭ ʚʠʜʦʚ ʚʦʟʚʨʘʪʥʳʭ ʦʪʭʦʜʦʚ. 

 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʪʘʙʣ. 1 ʜʦʣʷ ʚʦʟʚʨʘʪʥʳʭ ʦʪʭʦʜʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʥʘ ʚʳʧʫʩʢ ʧʠʱʝʚʦʡ ʠ 

ʢʦʨʤʦʚʦʡ ʧʨʦʜʫʢʮʠʠ, ʩʦʩʪʘʚʣʷʝʪ 6,0 % ʦʪ ʦʙʱʝʡ ʤʘʩʩʳ ʨʳʙʳ-ʩʳʨʮʘ, ʠʟ ʢʦʪʦʨʳʭ 3,7 ʪ ʧʨʠʭʦ-

ʜʠʪʩʷ ʥʘ ʤʦʣʦʢʠ ʠ 2,3 ʪ ʥʘ ʧʝʯʝʥʴ. 

ɺʳʧʫʩʢ ʧʨʦʜʫʢʮʠʠ ʚ ʥʘʪʫʨʘʣʴʥʦʤ ʚʳʨʘʞʝʥʠʠ ʧʨʠ ʩʫʱʝʩʪʚʫʶʱʝʡ ʤʦʜʝʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʳʨʴʷ ʨʘʩʩʯʠʪʘʥ ʥʘ ʦʩʥʦʚʝ ʥʦʨʤ ʚʳʭʦʜʘ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʦʙʱʝʡ ʤʘʩʩʳ ʚʦʟʚʨʘʪʥʳʭ ʦʪʭʦ-

ʜʦʚ (ʪʘʙʣ. 2). 

ʊʘʙʣʠʮʘ 2  

ʈʘʩʯʝʪ ʚʳʧʫʩʢʘ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ (ʤʦʜʝʣʴ 1) 

Table 2 

Calculation of the output of finished products (model 1) 
ɺʠʜ ʧʨʦʜʫʢʮʠʠ ʂʦʣʠʯʝʩʪʚʦ ʦʪʭʦʜʦʚ, ʪ ʅʦʨʤʘ ʚʳʭʦʜʘ 

ʧʨʦʜʫʢʮʠʠ, % 

ɺʳʧʫʩʢ ʧʨʦʜʫʢ-

ʮʠʠ, ʪ ʤʦʣʦʢʠ ʧʝʯʝʥʴ 

ʄʦʣʦʢʠ ʤʦʨʦʞʝʥʳʝ 3,7 ï 0,98 3,626 

ʄʫʢʘ ʢʦʨʤʦʚʘʷ ï 2,3 0,16 0,368 

ʈʳʙʠʡ ʞʠʨ ï 2,3 0,1 0,23 

ʀʪʦʛʦ  3,7 2,3 ï ï 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣ. 2, ʠʟ ʦʙʱʝʡ ʤʘʩʩʳ ʚʪʦʨʠʯʥʦʛʦ ʩʳʨʴʷ ʤʦʞʥʦ ʧʨʦʠʟʚʝʩʪʠ 3,626 ʪ ʧʨʦ-

ʜʫʢʮʠʠ çʤʦʣʦʢʠ ʤʦʨʦʞʝʥʳʝè, 0,368 ʪ ʢʦʨʤʦʚʦʡ ʨʳʙʥʦʡ ʤʫʢʠ ʠ 0,23 ʪ ʨʳʙʴʝʛʦ ʞʠʨʘ. 

ɺʪʦʨʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʘʰʪʝʪʘ ʠʟ ʤʦʣʦʢ ʠ ʧʝ-

ʯʝʥʠ, ʘ ʦʩʪʘʪʦʢ ʤʦʣʦʢ ʥʘʧʨʘʚʣʷʝʪʩʷ ʥʘ ʚʳʧʫʩʢ ʤʦʨʦʞʝʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʕʪʘ ʤʦʜʝʣʴ ʧʨʝʜʧʦʣʘ-

ʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ. ɹʣʦʢ-ʩʭʝʤʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʘʰʪʝʪʘ ʠʟ ʧʝʯʝʥʠ ʠ ʤʦʣʦʢ ʣʦʩʦʩʝʚʳʭ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 2. 

ɺ ʢʘʯʝʩʪʚʝ ʩʳʨʴʷ ʚ ʪʝʭʥʦʣʦʛʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʝʯʝʥʴ ʠ ʤʦʣʦʢʠ ʜʘʣʴʥʝʚʦʩʪʦʯʥʳʭ ʣʦʩʦʩʝ-

ʚʳʭ ʤʦʨʦʞʝʥʳʝ. ɼʣʷ ʨʘʩʯʸʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʙʘʟʦʚʫʶ ʨʝʮʝʧʪʫʨʫ ʧʨʦʜʫʢʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ 

ʢʘʯʝʩʪʚʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʪʦʣʴʢʦ ʧʦʚʘʨʝʥʥʫʶ ʩʦʣʴ. 
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ʈʠʩ. 2. ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʦʣʫʯʝʥʠʷ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ ʠʟ ʧʝʯʝʥʠ ʠ ʤʦʣʦʢ ʜʘʣʴʥʝʚʦ-

ʩʪʦʯʥʳʭ ʣʦʩʦʩʝʚʳʭ. ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ 

Fig. 2. Technological scheme for obtaining food products from the liver and milk of Far Eastern salmon. 

Compiled by the authors 

ʀʟʤʝʣʴʯʝʥʠʝ ʧʝʯʝʥʠ ʠ ʤʦʣʦʢ ʣʦʩʦʩʝʚʳʭ ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʦʩʣʝ ʨʘʟʤʦʨʘʞʠʚʘʥʠʷ ʜʦ ʪʝʤʧʝ-

ʨʘʪʫʨʳ ʤʠʥʫʩ 5 0ʉ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʦʜʥʦʨʦʜʥʦʡ ʤʘʩʩʳ.  

ɼʘʣʝʝ ʠʟʤʝʣʴʯʝʥʥʫʶ ʤʘʩʩʫ ʥʘʧʨʘʚʣʷʣʠ ʥʘ ʙʣʘʥʰʠʨʦʚʘʥʠʝ ʩ ʮʝʣʴʶ ʧʦʜʛʦʪʦʚʢʠ ʢ ʛʦʤʦʛʝ-

ʥʠʟʘʮʠʠ ʠ ʫʜʘʣʝʥʠʷ ʛʦʨʝʯʠ ʧʝʯʝʥʠ. ɹʣʘʥʰʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʛʨʝʶʱʝʡ 

ʩʨʝʜʳ 100 0ʉ ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥ [4]. ɻʦʤʦʛʝʥʠʟʘʮʠʶ ʦʩʫʱʝʩʪʚʣʷʣʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʜʥʦʨʦʜʥʦʡ 

ʢʦʥʩʠʩʪʝʥʮʠʠ ʤʘʩʩʳ. ʇʦʜʛʦʪʦʚʣʝʥʥʦʝ ʨʳʙʥʦʝ ʩʳʨʴʝ ʠ ʩʦʣʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʟʚʝʰʠʚʘʣʠ ʚ ʩʦ-

ʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʮʝʧʪʫʨʦʡ. ʂʦʤʧʦʥʝʥʪʳ ʟʘʛʨʫʞʘʣʠ ʚ ʧʨʠʝʤʥʫʶ ʚʦʨʦʥʢʫ ʵʤʫʣʴʩʠʪʘʪʦʨʘ ʠ ʦʙʨʘ-

ʙʘʪʳʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 2ï5 ʤʠʥ ʜʦ ʧʦʣʫʯʝʥʠʷ ʦʜʥʦʨʦʜʥʦʡ ʛʦʤʦʛʝʥʥʦʡ ʤʘʩʩʳ.  

ɻʦʤʦʛʝʥʠʟʠʨʦʚʘʥʥʫʶ ʤʘʩʩʫ ʬʘʩʦʚʘʣʠ ʚ ʪʘʨʫ ʠ ʫʢʫʧʦʨʠʚʘʣʠ. 

ʊʝʨʤʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʧʨʦʚʦʜʠʣʠ ʧʫʪʝʤ ʥʘʛʨʝʚʘ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 71Ñ2 0ʉ ʚ ʮʝʥʪʨʝ 

ʙʘʥʢʠ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʣʦ ʧʦʜʘʚʣʝʥʠʝ ʚʝʛʝʪʘʪʠʚʥʳʭ ʬʦʨʤ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ [5].  

ʈʘʩʯʝʪ ʚʳʧʫʩʢʘ ʧʨʦʜʫʢʮʠʠ ʧʦ ʧʨʝʜʣʘʛʘʝʤʦʡ ʘʚʪʦʨʘʤʠ ʤʦʜʝʣʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʰʝ-

ʥʠʷ ʧʝʨʝʨʘʙʦʪʢʠ ʚʦʟʚʨʘʪʥʳʭ ʦʪʭʦʜʦʚ ʚʳʧʦʣʥʝʥ ʠʩʭʦʜʷ ʠʟ ʢʦʣʠʯʝʩʪʚʘ ʚʪʦʨʠʯʥʦʛʦ ʩʳʨʴʷ, ʧʦ-

ʣʫʯʝʥʥʦʛʦ ʧʨʠ ʨʘʟʜʝʣʢʝ ʨʳʙʳ, ʠ ʥʦʨʤ ʨʘʩʭʦʜʘ ʩʳʨʴʷ ʥʘ 1000 ʬʠʟʠʯʝʩʢʠʭ ʙʘʥʦʢ ʠʣʠ 1 ʪ ʤʦʨʦ-

ʞʝʥʦʡ ʧʨʦʜʫʢʮʠʠ (ʪʘʙʣ. 3). 

ʊʘʙʣʠʮʘ 3  

ʈʘʩʯʝʪ ʚʳʧʫʩʢʘ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ (ʤʦʜʝʣʴ 2) 

Table 3 

Calculation of the output of finished products (model 2) 

ɺʠʜ ʧʨʦʜʫʢʮʠʠ ʂʦʣʠʯʝʩʪʚʦ ʦʪʭʦʜʦʚ, ʪ ʅʦʨʤʘ ʨʘʩ-

ʭʦʜʘ  

ʩʳʨʴʷ 

ʄʘʩʩʘ ʩʳʨʴʷ, 

ʪ 

ɺʳʧʫʩʢ ʧʨʦ-

ʜʫʢʮʠʠ, ʬʠʟ. 

ʙʘʥʦʢ, ʪ 
ʤʦʣʦʢʠ ʧʝʯʝʥʴ 

ʇʘʰʪʝʪ  2,1 - 1,06 1,98 - 

- 2,3 1,16 1,98 - 

ʀʪʦʛʦ  2,1 2,3  3,96 17200,0 

ʄʦʣʦʢʠ ʤʦʨʦʞʝʥʳʝ 1,6 - 1,02 1,6 1,568 

ɺʩʝʛʦ  3,7 2,3 - - - 

ʇʨʠʤʝʯʘʥʠʷ: 1. ʅʦʨʤʘ ʨʘʩʭʦʜʘ ʩʳʨʴʷ: 230 ʛ/ʬʠʟ. ʙʘʥʢʫ ʚ ʨʘʚʥʳʭ ʜʦʣʷʭ.  

2. ʆʩʪʘʪʦʢ ʤʦʣʦʢ (3,7ï2,1) ʥʘʧʨʘʚʣʷʝʪʩʷ ʥʘ ʚʳʧʫʩʢ ʤʦʨʦʞʝʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʊʝʨʤʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ 

ʀʟʤʝʣʴʯʝʥʠʝ 

ɻʦʤʦʛʝʥʠʟʘʮʠʷ 

ʍʨʘʥʝʥʠʝ 

ɹʣʘʥʰʠʨʦʚʘʥʠʝ 

ʇʨʠʝʤ ʩʳʨʴʷ 

ɺʥʝʩʝʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ 

ʌʘʩʦʚʘʥʠʝ 

ʉʦʣʴ 



 

) 
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ʉʦʛʣʘʩʥʦ ʨʘʩʯʝʪʘʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʚ ʪʘʙʣ. 3, ʠʟ 6 ʪ ʚʦʟʚʨʘʪʥʳʭ ʦʪʭʦʜʦʚ, ʧʦʣʫʯʝʥʥʳʭ 

ʧʨʠ ʨʘʟʜʝʣʢʝ 100 ʪ ʢʝʪʳ, ʚʳʧʫʩʢ ʧʠʱʝʚʦʡ ʨʳʙʥʦʡ ʧʨʦʜʫʢʮʠʠ ʩ ʫʯʝʪʦʤ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʠʨʫ-

ʝʤʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʩʦʩʪʘʚʠʪ: 17,2 ʪʳʩ. ʬʠʟ. ʙʘʥʦʢ ʧʘʰʪʝʪʘ ʠ 1,568 ʪ ʧʨʦʜʫʢʮʠʠ çʤʦʣʦʢʠ ʤʦʨʦ-

ʞʝʥʳʝè. 

ʈʘʩʯʝʪ ʟʘʪʨʘʪ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʚʳʧʦʣʥʝʥ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʪʦʜʠʢʦʡ ʚʥʫʪʨʠ-

ʬʠʨʤʝʥʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʛʣ. 25 ʅʘʣʦʛʦʚʦʛʦ ʢʦʜʝʢʩʘ ʈʌ. 

ʇʨʠ ʵʪʦʤ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʚʠʜʦʚ ʧʨʦʜʫʢʮʠʠ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʟʘʪʨʘʪ: 

- ʤʘʪʝʨʠʘʣʴʥʳʝ ʨʘʩʭʦʜʳ; 

- ʨʘʩʭʦʜʳ ʥʘ ʦʧʣʘʪʫ ʪʨʫʜʘ ʧʝʨʩʦʥʘʣʘ ʧʨʝʜʧʨʠʷʪʠʷ; 

- ʢʦʩʚʝʥʥʳʝ ʨʘʩʭʦʜʳ. 

ʂ ʤʘʪʝʨʠʘʣʴʥʳʤ ʨʘʩʭʦʜʘʤ ʦʪʥʦʩʠʪʩʷ ʩʪʦʠʤʦʩʪʴ ʩʳʨʴʷ, ʦʩʥʦʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʪʘʨʳ ʠ 

ʪʘʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ɺ ʢʘʯʝʩʪʚʝ ʩʳʨʴʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʦʣʦʢʠ ʠ ʧʝʯʝʥʴ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʨʘʟʜʝʣʢʝ ʨʳʙʳ. ʈʘʩʯʝʪ 

ʩʪʦʠʤʦʩʪʠ ʩʳʨʴʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʧʦ ʙʘʟʦʚʦʤʫ ʠ ʧʨʦʝʢʪʠʨʫʝʤʦʤʫ ʚʘʨʠʘʥʪʘʤ 

ʥʘʧʨʘʚʣʝʥʠʷ ʝʛʦ ʚ ʦʙʨʘʙʦʪʢʫ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣ. 4. 

ʊʘʙʣʠʮʘ 4  

ʈʘʩʯʝʪ ʩʪʦʠʤʦʩʪʠ ʩʳʨʴʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʧʨʦʛʨʘʤʤʫ 

Table 4 

Calculation of the cost of raw materials for the production program 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʨʦ-

ʜʫʢʮʠʠ 

ɺʠʜ ʩʳʨʴʷ ʂʦʣʠʯʝʩʪʚʦ ʩʳʨʴʷ, 

ʪ 

ɺʥʫʪʨʠʟʘʚʦʜʩʢʠʝ 

ʮʝʥʳ, ʪʳʩ. ʨʫʙ./ʪ 

ʉʪʦʠʤʦʩʪʴ ʩʳʨʴʷ, 

ʪʳʩ. ʨʫʙ. 

ɺʳʧʫʩʢ ʧʨʦʜʫʢʮʠʠ ʧʦ ʧʝʨʚʦʡ ʤʦʜʝʣʠ 

ʄʦʣʦʢʠ ʤʦʨʦʞʝʥʳʝ ʄʦʣʦʢʠ 3,7 30,0 111,0 

ʄʫʢʘ ʢʦʨʤʦʚʘʷ ʇʝʯʝʥʴ 2,3 10,0 23,0 

ʈʳʙʠʡ ʞʠʨ ʇʦʙʦʯʥʳʡ ʧʨʦʜʫʢʪ ï ï ï 

ɺʩʝʛʦ  ï 6,0 - 134,0 

ɺʳʧʫʩʢ ʧʨʦʜʫʢʮʠʠ ʧʦ ʚʪʦʨʦʡ ʤʦʜʝʣʠ 

ʇʘʰʪʝʪ  ʄʦʣʦʢʠ 2,1 30,0 63,0 

ʇʝʯʝʥʴ 2,3 30,0 69,0 

ʀʪʦʛʦ   4,4 ï 132,0 

ʄʦʣʦʢʠ ʤʦʨʦʞʝʥʳʝ ʄʦʣʦʢʠ 1,6 30,0 48,0 

ʀʪʦʛʦ  ï 1,6 ï 48,0 

ɺʩʝʛʦ   6,0 ï 180,0 

 

ʈʘʩʯʝʪ ʧʦʪʨʝʙʥʦʩʪʠ ʠ ʩʪʦʠʤʦʩʪʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚʳʧʦʣʥʝʥ ʥʘ ʦʩʥʦʚʝ ʢʦ-

ʣʠʯʝʩʪʚʘ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ, ʥʦʨʤ ʨʘʩʭʦʜʘ ʥʘ ʝʜʠʥʠʮʫ ʧʨʦʜʫʢʮʠʠ ʠ ʨʳʥʦʯʥʳʭ ʮʝʥ ʥʘ 

ʤʘʪʝʨʠʘʣʳ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʣʘʥʠʨʫʝʤʳʤ ʘʩʩʦʨʪʠʤʝʥʪʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ 

ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʨʝʮʝʧʪʫʨʦʡ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʚʠʜʘ ʧʨʦʜʫʢʮʠʠ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʘʰʪʝʪʘ ʚ ʢʘʯʝ-

ʩʪʚʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʩʦʣʴ. 

ʉʪʦʠʤʦʩʪʴ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ:  

ʩʦʣʴ 2 ʢʛ/ʪ.ʬ.ʙ. Ĭ 17,200 Ĭ 25 ʨʫʙ. = 0,86 ʪʳʩ. ʨʫʙ. 

ɼʘʣʝʝ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʨʘʩʯʝʪ ʪʘʨʳ ʠ ʪʘʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʄʦʨʦʞʝʥʘʷ ʧʨʦʜʫʢʮʠʷ (ʤʦʣʦʢʠ) 

ʧʦʤʝʱʘʝʪʩʷ ʚ ʩʪʘʥʜʘʨʪʥʫʶ ʛʦʬʨʠʨʦʚʘʥʥʫʶ ʪʘʨʫ ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʫʧʘʢʦʚʳʚʘʥʠʝʤ ʙʣʦʢʘ (10 

ʢʛ) ʚ ʧʣʝʥʦʯʥʳʡ ʤʝʰʦʢ-ʚʢʣʘʜʳʰ. 

ɼʣʷ ʫʧʘʢʦʚʢʠ ʨʳʙʥʦʡ ʢʦʨʤʦʚʦʡ ʤʫʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʝʰʢʠ ʠʟ ʧʣʦʪʥʦʛʦ ʜʞʫʪʘ. 

ʈʳʙʠʡ ʞʠʨ ʨʘʟʣʠʚʘʝʪʩʷ ʚ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʙʦʯʢʠ ʩ ʟʘʱʠʪʥʳʤ ʩʣʦʝʤ. 

ɺ ʢʘʯʝʩʪʚʝ ʪʘʨʳ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʘʰʪʝʪʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʘʣʣʠʯʝʩʢʘʷ ʙʘʥʢʘ ˉ 6 ʧʦ 

ɻʆʉʊ 5981, ʷʱʠʢʠ ʠʟ ʛʦʬʨʦʢʘʨʪʦʥʘ ʩ ʦʙʝʯʘʡʢʘʤʠ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ ʧʨʦʢʣʘʜʢʘʤʠ, ʩʪʨʝʧʧʠʥʛ 

ʣʝʥʪʘ ʜʣʷ ʦʙʚʷʟʢʠ ʷʱʠʢʦʚ. ʈʘʩʯʝʪ ʧʦʪʨʝʙʥʦʩʪʠ ʠ ʩʪʦʠʤʦʩʪʠ ʪʘʨʳ ʠ ʪʘʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚʳʧʦʣ-

ʥʝʥ ʚ ʪʘʙʣ. 5. 
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ʊʘʙʣʠʮʘ 5   

ʈʘʩʯʝʪ ʧʦʪʨʝʙʥʦʩʪʠ ʠ ʩʪʦʠʤʦʩʪʠ ʪʘʨʳ ʠ ʪʘʨʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

Table 5 

Calculation of the need and cost of containers and packaging materials 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʨʦ-

ʜʫʢʮʠʠ 

ɺʠʜ ʪʘʨʳ ʅʦʨʤʘ ʨʘʩ-

ʭʦʜʘ, ʝʜ. 

ʇʦʪʨʝʙʥʦʩʪʴ, 

ʝʜ. 

ʎʝʥʘ, 

 ʨʫʙ./ʝʜ. 

ʉʪʦʠʤʦʩʪʴ, 

ʪʳʩ. ʨʫʙ. 

ɺʳʧʫʩʢ ʧʨʦʜʫʢʮʠʠ ʧʦ ʧʝʨʚʦʡ ʤʦʜʝʣʠ 

ʄʦʣʦʢʠ ʤʦʨʦʞʝʥʳʝ ɻʦʬʨʦʷʱʠʢ 100 ʷʱ./ʪ 363 80,0 29,04 

ʇʘʢʝʪ ʇʇ 100 ʰʪ./ʪ 363 15,0 5,45 

ʕʪʠʢʝʪʢʘ 100 ʰʪ./ʪ 363 1,0 0,36 

ʉʪʨʝʧʧʠʥʛ ʣʝʥʪʘ 0,25 ʙʦʙ./ʪ 1 4800,0 4,80 

ʀʪʦʛʦ  ï ï ï ï 39,65 

ʄʫʢʘ ʢʦʨʤʦʚʘʷ ʄʝʰʦʢ ʜʣʷ ʤʫʢʠ 25 ʰʪ./ʪ 10 100,0 1,0 

ʕʪʠʢʝʪʢʘ 25 ʰʪ./ʪ 10 1,0 0,01 

ʅʠʪʢʠ 0,4 ʢʛ/ 0,15 700,0 0,11 

ʀʪʦʛʦ  ï ï ï ï 1,12 

ʈʳʙʠʡ ʞʠʨ ɹʦʯʢʘ ʤʝʪʘʣʣʠʯʝ-

ʩʢʘʷ 

10 ʰʪ./ʪ 3 3500,0 10,50 

ʀʪʦʛʦ  ï ï ï ï 10,50 

ɺʳʧʫʩʢ ʧʨʦʜʫʢʮʠʠ ʧʦ ʚʪʦʨʦʡ ʤʦʜʝʣʠ 

ʇʘʰʪʝʪ  ɹʘʥʢʘ ˉ 6 1005 ʰʪ./1000 17286 30,0 518,58 

ʕʪʠʢʝʪʢʘ  1005 ʰʪ./1000 17286 1,0 17,29 

ɻʦʬʨʦʷʱʠʢ  21 ʷʱ./1000 ʙ 362 50,0 18,10 

ʕʪʠʢʝʪʢʘ ʥʘ ʷʱʠʢ 21 ʰʪ./1000 ʙ 362 1,0 0,36 

ʉʪʨʝʧʧʠʥʛ ʣʝʥʪʘ ï 1 4800,0 4,80 

ʀʪʦʛʦ  ï    559,13 

ʄʦʣʦʢʠ ʤʦʨʦʞʝʥʳʝ ɻʦʬʨʦʷʱʠʢ 100 ʷʱ./ʪ 157 80,0 12,56 

 ʇʘʢʝʪ ʇʇ 100 ʰʪ./ʪ 157 15,0 2,36 

 ʕʪʠʢʝʪʢʘ 100 ʰʪ./ʪ 157 1,0 0,16 

 ʉʪʨʝʧʧʠʥʛ ʣʝʥʪʘ 0,25 ʙʦʙ./ʪ 0,4 4800,0 1,92 

ʀʪʦʛʦ  ï ï ï ï 17,0 

 

ʈʘʩʭʦʜʳ ʥʘ ʦʧʣʘʪʫ ʪʨʫʜʘ ʦʧʨʝʜʝʣʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʯʠʩʣʝʥʥʦʩʪʴʶ ʦʩʥʦʚʥʳʭ ʨʘʙʦʯʠʭ 

ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʣʠʥʠʠ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʚʠʜʦʚ ʧʨʦʜʫʢʮʠʠ ʠ ʫʨʦʚʥʷ ʩʨʝʜ-

ʥʝʤʝʩʷʯʥʦʡ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ, ʩʣʦʞʠʚʰʝʡʩʷ ʥʘ ʠʩʩʣʝʜʫʝʤʦʤ ʧʨʝʜʧʨʠʷʪʠʠ. 

ɿʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ: 

2 ʯʝʣ. Ĭ 90,0 ʪʳʩ. ʨʫʙ. = 180,0 ʪʳʩ. ʨʫʙ. 

ʉʪʨʘʭʦʚʳʝ ʚʟʥʦʩʳ: 

180,0 ʪʳʩ. ʨʫʙ. Ĭ 0,308 = 54,44 ʪʳʩ. ʨʫʙ. 

ʂʦʩʚʝʥʥʳʤʠ ʟʘʪʨʘʪʘʤʠ ʷʚʣʷʶʪʩʷ ʦʙʱʝʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʨʘʩʭʦʜʳ, ʢʦʪʦʨʳʝ ʚ ʩʠʣʫ ʩʚʦʝʡ 

ʮʝʣʦʩʪʥʦʩʪʠ ʥʝʣʴʟʷ ʦʪʥʝʩʪʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʪʫ ʠʣʠ ʠʥʫʶ ʧʨʦʜʫʢʮʠʶ, ʚʳʧʫʩʢʘʝʤʫʶ ʜʘʥ-

ʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʧʦʜʨʘʟʜʝʣʝʥʠʝʤ. ʆʥʠ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʤʝʞʜʫ ʚʠʜʘʤʠ ʧʨʦʜʫʢʮʠʠ ʚ ʩʦ-

ʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʙʨʘʥʥʳʤ ʢʨʠʪʝʨʠʝʤ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʦʙʱʝʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʨʘʩʭʦʜʳ ʨʘʩʧʨʝ-

ʜʝʣʝʥʳ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʫʜʝʣʴʥʦʤʫ ʚʝʩʫ ʨʘʩʭʦʜʦʚ ʥʘ ʦʧʣʘʪʫ ʪʨʫʜʘ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʚʠ-

ʜʘʤ ʧʨʦʜʫʢʮʠʠ. 

ʅʘ ʦʩʥʦʚʝ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʩʯʝʪʦʚ ʚ ʪʘʙʣ. 6 ʠ 7 ʧʨʝʜʩʪʘʚʣʝʥʳ ʟʘʪʨʘʪʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʧʨʦʜʫʢʮʠʠ ʜʦ ʠ ʧʦʩʣʝ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʥʦʛʦ ʨʝʰʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
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ʊʘʙʣʠʮʘ 6  

ɿʘʪʨʘʪʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʮʠʠ (ʤʦʜʝʣʴ 1), ʪʳʩ. ʨʫʙ. 

Table 6 

Production costs (model 1), thousand rubles 
 ɺʩʝʛʦ ʟʘ-

ʪʨʘʪ 

ɺ ʪʦʤ ʯʠʩʣʝ 

ʄʦʣʦʢʠ ʤʦʨʦ-

ʞʝʥʳʝ 

ʄʫʢʘ ʢʦʨʤʦ-

ʚʘʷ 

ʈʳʙʠʡ ʞʠʨ 

ʉʳʨʴʝ 134,0 111,0 23,0 ï 

ʊʘʨʘ ʠ ʪʘʨʥʳʝ ʤʘʪʝʨʠʘʣʳ 51,27 39,65 1,12 10,50 

ʈʘʩʭʦʜʳ ʥʘ ʦʧʣʘʪʫ ʪʨʫʜʘ 180,0 154,44 15,66 9,90 

ʉʪʨʘʭʦʚʳʝ ʚʟʥʦʩʳ 55,44 47,57 4,82 3,05 

ʀʪʦʛʦ ʧʨʷʤʳʝ ʨʘʩʭʦʜʳ 420,71 352,66 44,60 23,45 

ʆʙʱʝʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʨʘʩʭʦʜʳ (30 %) 126,21 108,29 10,98 6,94 

ɺʩʝʛʦ ʟʘʪʨʘʪʳ 546,92 460,95 55,58 30,39 

 

ʊʘʙʣʠʮʘ 7  

ɿʘʪʨʘʪʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʮʠʠ (ʤʦʜʝʣʴ 2), ʪʳʩ. ʨʫʙ. 

Table 7 

Production costs (model 2), thousand rubles 

 ɺʩʝʛʦ ʟʘʪʨʘʪ ɺ ʪʦʤ ʯʠʩʣʝ 

ʇʘʰʪʝʪ  ʄʦʣʦʢʠ ʤʦʨʦʞʝ-

ʥʳʝ 

ʉʳʨʴʝ 180,0 132,0 48,0 

ʆʩʥʦʚʥʳʝ ʤʘʪʝʨʠʘʣʳ 0,86 0,86  

ʊʘʨʘ ʠ ʪʘʨʥʳʝ ʤʘʪʝʨʠʘʣʳ 576,13 559,13 17,0 

ʈʘʩʭʦʜʳ ʥʘ ʦʧʣʘʪʫ ʪʨʫʜʘ 180,0 131,90 48,10 

ʉʪʨʘʭʦʚʳʝ ʚʟʥʦʩʳ 55,44 40,63 14,81 

ʀʪʦʛʦ ʧʨʷʤʳʝ ʨʘʩʭʦʜʳ 992,43 864,52 127,91 

ʆʙʱʝʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʨʘʩʭʦʜʳ  

(30 %) 

297,73 218,24 79,49 

ɺʩʝʛʦ ʟʘʪʨʘʪʳ 1290,16 1082,76 207,40 

ʇʨʠʤʝʯʘʥʠʷ: 1. ʈʘʩʭʦʜʳ ʥʘ ʦʧʣʘʪʫ ʪʨʫʜʘ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʤʝʞʜʫ ʚʠʜʘʤʠ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʤʘʩʩʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʠʜʦʚ ʧʨʦʜʫʢʮʠʠ. 

2. ʉʫʤʤʘ ʦʙʱʝʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʘʩʭʦʜʦʚ ʩʦʩʪʘʚʣʷʝʪ 30 % ʦʪ ʧʨʷʤʳʭ ʟʘʪʨʘʪ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ 

ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʤʝʞʜʫ ʚʠʜʘʤʠ ʧʨʦʜʫʢʮʠʠ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʫʜʝʣʴʥʦʤʫ ʚʝʩʫ ʨʘʩʭʦʜʦʚ ʥʘ ʦʧʣʘʪʫ ʪʨʫʜʘ 

ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʚʠʜʘʤ ʧʨʦʜʫʢʮʠʠ. 

 

ʆʧʝʨʘʮʠʦʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʦʭʦʜʘʤʠ ʠ ʨʘʩʭʦʜʘʤʠ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʧʦ-

ʢʘʟʳʚʘʝʪ ʝʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ (ʧʦʢʨʳʪʠʝ ʟʘʪʨʘʪ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʜʦʭʦʜʘʤʠ ʦʪ ʧʨʦʜʘʞʠ ʧʨʦʠʟʚʝ-

ʜʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ), ʧʦʣʫʯʝʥʥʫʶ ʧʨʠʙʳʣʴ (ʪʘʙʣ. 8). 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʮʝʥʳ ʥʘ ʧʨʦʜʫʢʮʠʶ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʧʨʝʜʧʨʠʷʪʠʝʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʥʘ ʦʩʥʦʚʝ ʩʣʦʞʠʚʰʝʡʩʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʝʜʠʥʠʮʳ ʧʨʦʜʫʢʮʠʠ, ʚʝʣʠʯʠʥʳ ʞʝʣʘʝʤʦʡ ʧʨʠʙʳʣʠ ʠ 

ʢʦʥʲʶʥʢʪʫʨʳ ʨʳʥʢʘ. 

ʊʘʙʣʠʮʘ 8  

ʈʘʩʯʝʪ ʚʳʨʫʯʢʠ ʦʪ ʧʨʦʜʘʞʠ ʧʨʦʜʫʢʮʠʠ ʠ ʧʨʠʙʳʣʠ 

Table 8 

Calculation of product sales revenue and profit 
ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʨʦʜʫʢ-

ʮʠʠ 

ɺʳʧʫʩʢ 

ʧʨʦʜʫʢʮʠʠ 

ɿʘʪʨʘʪʳ, 

ʪʳʩ. ʨʫʙ. 

ʉʝʙʝʩʪʦʠ-

ʤʦʩʪʴ ʝʜ. 

ʧʨʦʜʫʢʮʠʠ 

ʎʝʥʘ, ʪʳʩ. 

ʨʫʙ./ʝʜ. 

ɺʳʨʫʯʢʘ, 

ʪʳʩ. ʨʫʙ. 

ʇʨʠʙʳʣʴ, 

ʪʳʩ. ʨʫʙ.  

ɺʳʧʫʩʢ ʧʨʦʜʫʢʮʠʠ ʧʦ ʧʝʨʚʦʡ ʤʦʜʝʣʠ 

ʄʦʣʦʢʠ ʤʦʨʦʞʝʥʳʝ, ʪ 3,626 460,95 127,12 200 725,0 264,05 

ʄʫʢʘ ʢʦʨʤʦʚʘʷ, ʪ 0,368 55,58 151,03 170,0 62,56 6,98 

ʈʳʙʠʡ ʞʠʨ, ʪ 0,23 30,39 132,13 150,0 34,50 4,11 
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ʀʪʦʛʦ   546,92   822,06 275,14 

ɺʳʧʫʩʢ ʧʨʦʜʫʢʮʠʠ ʧʦ ʚʪʦʨʦʡ ʤʦʜʝʣʠ 

ʇʘʰʪʝʪ, ʬʠʟ. ʙʘʥʢʠ 17200 1082,76 62,95 110,0 1892,0 809,24 

ʄʦʣʦʢʠ ʤʦʨʦʞʝʥʳʝ, ʪ 1,568 207,40 132,27 200 313,6 106,20 

ʀʪʦʛʦ   1290,16   2205,6 915,44 

 
ɺ ʪʘʙʣ. 9 ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʙʦʙʱʝʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʠʟ ʚʪʦʨʠʯʥʦʛʦ ʩʳʨʴʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʚʘʨʠʘʥʪʦʚ ʝʛʦ ʧʝ-

ʨʝʨʘʙʦʪʢʠ. 

ʊʘʙʣʠʮʘ 9  

ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ  

ʤʦʜʝʣʠ ʧʝʨʝʨʘʙʦʪʢʠ ʚʪʦʨʠʯʥʦʛʦ ʩʳʨʴʷ 

Table 9 

Comparative characteristics of the technological model of recycling of secondary raw materials 

ʇʦʢʘʟʘʪʝʣʴ ʄʦʜʝʣʴ 1 ʄʦʜʝʣʴ 2 ʊʝʤʧ ʨʦʩʪʘ, % ʆʪʢʣʦʥʝʥʠʝ, +/- 

ɺr ʣʦʚ ʨʳʙʳ, ʪ 100,0 100,0 100,0 - 

ɺʦʟʚʨʘʪʥʳʝ ʦʪʭʦʜʳ, ʚʩʝʛʦ, ʪ 6,0 6,0 100,0 - 

ɺʳʨʫʯʢʘ, ʪʳʩ. ʨʫʙ. 822,06 2205,6 268,3 +1383,54 

ɿʘʪʨʘʪʳ, ʪʳʩ. ʨʫʙ. 546,92 1290,16 235,9 +743,24 

ʇʨʠʙʳʣʴ ʦʪ ʧʨʦʜʘʞ, ʪʳʩ. ʨʫʙ. 275,14 915,44 332,8 +640,3 

ʈʝʥʪʘʙʝʣʴʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ, % 50,3 71,0 - +20,7 

ɼʦʙʘʚʣʝʥʥʘʷ ʩʪʦʠʤʦʩʪʴ, ʪʳʩ. ʨʫʙ. 509,58 1149,88 225,7 +640,3 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ ʦʩʥʦʚʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʨʘʙʦʪʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʧʦ ʧʝʨʝʨʘʙʦʪʢʝ ʚʦʟʚʨʘʪʥʳʭ ʦʪʭʦʜʦʚ (ʚʪʦʨʠʯʥʦʛʦ 

ʩʳʨʴʷ), ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ ʧʨʝʜʣʦʞʝʥʥʳʡ ʚʘʨʠʘʥʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʝʥʥʦʛʦ ʚʪʦʨʠʯʥʦʛʦ ʩʳʨʴʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ.  

ʇʨʠ ʚʳʣʦʚʝ ʠ ʧʝʨʝʨʘʙʦʪʢʝ 100 ʪ ʨʳʙʳ-ʩʳʨʮʘ ʤʘʩʩʘ ʚʦʟʚʨʘʪʥʳʭ ʦʪʭʦʜʦʚ ʜʦʩʪʠʛʘʝʪ 6 ʪ. 

ɺʳʨʫʯʢʘ ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʮʠʠ, ʧʨʦʠʟʚʝʜʝʥʥʦʡ ʧʦ ʩʣʦʞʠʚʰʝʡʩʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʪʝʭʥʦʣʦ-

ʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʝʨʝʨʘʙʦʪʢʠ ʚʪʦʨʠʯʥʦʛʦ ʩʳʨʴʷ, ʤʦʞʝʪ ʩʦʩʪʘʚʠʪʴ 822,1 ʪʳʩ. ʨʫʙ. ʇʨʠ ʫʨʦʚʥʝ 

ʟʘʪʨʘʪ ʥʘ 1 ʨʫʙ. ʨʝʘʣʠʟʦʚʘʥʥʦʡ ʧʨʦʜʫʢʮʠʠ 0,67 ʨʫʙ. ʧʨʝʜʧʨʠʷʪʠʝ ʧʦʣʫʯʠʪ 275,14 ʪʳʩ. ʨʫʙ. 

ʧʨʠʙʳʣʠ ʦʪ ʧʨʦʜʘʞ, ʘ ʧʦʢʘʟʘʪʝʣʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʜʘʥʥʦʛʦ ʚʠʜʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʦʩʪʘʚʠʪ ʦʢʦʣʦ 

50 %. 

 

ɸʥʘʣʠʟ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʦʙʣʘʩʪʠ ʧʝʨʝʨʘʙʦʪʢʠ ʚʪʦʨʠʯʥʦʛʦ ʩʳʨʴʷ ʠʟ ʣʦʩʦʩʝʚʳʭ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ çʦʙʨʘʟʘ ʞʝʣʘʝʤʦʛʦ ʩʦʩʪʦʷʥʠʷè ʧʦʟʚʦʣʠʣʠ 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʡ ʚʘʨʠʘʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʪʦʨʠʯʥʦʛʦ ʩʳʨʴʷ, ʧʦʣʫʯʝʥ-

ʥʦʛʦ ʧʨʠ ʨʘʟʜʝʣʢʝ ʪʠʭʦʦʢʝʘʥʩʢʠʭ ʣʦʩʦʩʝʡ. 

ɺʳʧʫʩʢ ʧʨʦʜʫʢʮʠʠ ʧʦ ʧʨʝʜʣʘʛʘʝʤʦʡ ʘʚʪʦʨʘʤʠ ʤʦʜʝʣʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ ʧʝʨʝ-

ʨʘʙʦʪʢʠ ʚʦʟʚʨʘʪʥʳʭ ʦʪʭʦʜʦʚ ʥʘʧʨʘʚʣʝʥ ʥʘ ʧʝʨʝʦʨʠʝʥʪʘʮʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩ ʪʝʭʥʠʯʝʩʢʦʡ ʧʨʦ-

ʜʫʢʮʠʠ ʥʘ ʧʠʱʝʚʫʶ. ʈʝʘʣʠʟʘʮʠʷ ʧʨʦʝʢʪʘ ʧʦʟʚʦʣʠʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʪʴ ʚʳʨʫʯʢʫ ʠ ʧʨʠʙʳʣʴ 

ʦʪ ʧʨʦʜʘʞʠ ʧʨʦʜʫʢʮʠʠ, ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʫʨʦʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ 

ʫʚʝʣʠʯʠʪʩʷ ʥʘ 20,7 ʧʨʦʮʝʥʪʥʳʭ ʧʫʥʢʪʘ.  

ɺʝʣʠʯʠʥʘ ʜʦʙʘʚʣʝʥʥʦʡ ʩʪʦʠʤʦʩʪʠ (ʧʨʠʙʳʣʴ ʦʪ ʧʨʦʜʘʞ ʠ ʨʘʩʭʦʜʳ ʥʘ ʦʧʣʘʪʫ ʪʨʫʜʘ) ʫʚʝ-

ʣʠʯʠʪʩʷ ʥʘ 125,7 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʝʣʠʯʠʥʦʡ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʦ ʧʝʨʚʦʡ ʤʦʜʝʣʠ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʠʟ ʚʪʦʨʠʯʥʦʛʦ ʩʳʨʴʷ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʚʥʝʜʨʝʥʠʷ ʥʘ ʨʳʙʦʧʝʨʝʨʘʙʘ-

ʪʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʪʝʭʥʦʣʦʛʠʠ ʧʘʰʪʝʪʦʚ ʠʟ ʮʝʥʥʦʛʦ ʚʪʦʨʠʯʥʦʛʦ ʩʳʨʴʷ, ʧʝʨʝʦʨʠʝʥʪʠʨʫ-

ʷʩʴ ʥʘ ʧʠʱʝʚʫʶ ʧʨʦʜʫʢʮʠʶ ʧʨʠ ʧʝʨʝʨʘʙʦʪʢʝ ʪʠʭʦʦʢʝʘʥʩʢʠʭ ʣʦʩʦʩʝʡ. 
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rosrybolovstva (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ : 26.10.2025). 

3. ʅʘʨʘʩʪʘʶʱʠʡ ʚʳʣʦʚ ʪʠʭʦʦʢʝʘʥʩʢʠʭ ʣʦʩʦʩʝʡ ʧʦ ʧʨʦʤʳʩʣʦʚʳʤ ʨʘʡʦʥʘʤ ɼʘʣʴʥʝʛʦ ɺʦ-
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5. ɸʨʪʝʤʦʚ ɸ. ɺ. ʅʘʫʯʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʚʳʩʦʢʦʙʝʣʢʦʚʳʭ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ 
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ʅʘʣʠʯʠʝ ʨʳʥʦʯʥʳʭ ʫʩʣʦʚʠʡ ʧʦʨʦʜʠʣʦ ʤʥʦʛʦʦʙʨʘʟʠʝ ʧʨʦʜʫʢʮʠʠ, ʠ ʪʝʧʝʨʴ ʧʦʪʨʝʙʠʪʝʣʴ 

ʤʦʞʝʪ ʚʳʙʨʘʪʴ ʥʘʠʣʫʯʰʠʡ ʧʨʦʜʫʢʪ ʠʟ ʚʩʝʭ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʨʳʥʢʝ. ɾʝʣʘʷ ʧʦʣʫʯʠʪʴ ʧʨʠ-

ʙʳʣʴ, ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʚʳʧʫʩʢʘʶʪ ʥʘ ʨʳʥʦʢ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʡ ʧʨʦʜʫʢʪ, ʥʦ, ʢ ʩʦʞʘʣʝʥʠʶ, 

ʦʥ ʤʦʞʝʪ ʙʳʪʴ ʥʝ ʚʩʝʛʜʘ ʙʝʟʦʧʘʩʥʳʤ [1]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʳʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴ 

ʠʟʚʣʝʢʘʝʪ ʥʝʧʨʘʚʦʤʝʨʥʫʶ ʚʳʛʦʜʫ, ʩʥʠʞʘʷ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʜʫʢʮʠʠ ʧʫʪʸʤ ʟʘʤʝʥʳ ʜʦʨʦʛʦʩʪʦ-

ʷʱʝʛʦ ʩʳʨʴʷ ʥʘ ʙʦʣʝʝ ʜʝʰʸʚʦʝ, ʯʪʦ ʚ ʠʪʦʛʝ ʥʝʨʝʜʢʦ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʟʜʦʨʦʚʴʝ. ʉʦ-

ʛʣʘʩʥʦ ʌʝʜʝʨʘʣʴʥʦʤʫ ʟʘʢʦʥʫ çʆ ʢʘʯʝʩʪʚʝ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚè 02.01.2000 N 

29-ʌɿ çʬʘʣʴʩʠʬʠʮʠʨʦʚʘʥʥʳʝ ʧʠʱʝʚʳʝ ʧʨʦʜʫʢʪʳ, ʤʘʪʝʨʠʘʣʳ ʠ ʠʟʜʝʣʠʷ ï ʧʠʱʝʚʳʝ ʧʨʦʜʫʢʪʳ, 

ʤʘʪʝʨʠʘʣʳ ʠ ʠʟʜʝʣʠʷ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʫʤʳʰʣʝʥʥʦ ʠʟʤʝʥʝʥʥʳʤʠ (ʧʦʜʜʝʣʴʥʳʤʠ) ʠ (ʠʣʠ) 

ʠʤʝʶʪ ʩʢʨʳʪʳʝ ʩʚʦʡʩʪʚʘ ʠ ʢʘʯʝʩʪʚʦ ʠ (ʠʣʠ) ʠʥʬʦʨʤʘʮʠʷ ʦ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʟʘʚʝʜʦʤʦ ʥʝʧʦʣ-

ʥʦʡ ʠ (ʠʣʠ) ʥʝʜʦʩʪʦʚʝʨʥʦʡè [2]. ʄʦʣʦʢʦ ʠ ʤʦʣʦʯʥʘʷ ʧʨʦʜʫʢʮʠʷ ï ʦʯʝʥʴ ʮʝʥʥʳʝ ʧʨʦʜʫʢʪʳ ʚ 

ʨʘʮʠʦʥʝ ʧʠʪʘʥʠʷ ʯʝʣʦʚʝʢʘ. ʀʟ-ʟʘ ʠʭ ʬʘʣʴʩʠʬʠʢʘʮʠʠ ʧʦʪʨʝʙʠʪʝʣʴ ʥʝ ʧʦʣʫʯʘʝʪ ʚʝʩʴ ʩʧʝʢʪʨ ʧʦ-

ʣʝʟʥʳʭ ʚʝʱʝʩʪʚ. ʌʘʣʴʩʠʬʠʢʘʮʠʷ ʧʨʦʜʫʢʮʠʠ ʠʤʝʝʪ ʛʣʫʙʦʢʠʝ ʠʩʪʦʨʠʯʝʩʢʠʝ ʢʦʨʥʠ, ʠ ʣʠʰʴ ʚ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʵʪʦʤʫ ʷʚʣʝʥʠʶ ʩʪʘʣʠ ʫʜʝʣʷʪʴ ʜʦʣʞʥʦʝ ʚʥʠʤʘʥʠʝ. ʂ ʩʦʞʘʣʝʥʠʶ, ʢʦʣʠʯʝʩʪʚʦ 

ʬʘʣʴʩʠʬʠʮʠʨʦʚʘʥʥʳʭ ʪʦʚʘʨʦʚ ʧʨʦʜʦʣʞʘʝʪ ʫʚʝʣʠʯʠʚʘʪʴʩʷ, ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʪ ʥʠ ʦʜʥʦʡ ʦʪ-

ʨʘʩʣʠ, ʛʜʝ ʙʳ ʥʝ ʚʩʪʨʝʯʘʣʠʩʴ ʩʣʫʯʘʠ ʧʦʜʜʝʣʦʢ. ʇʨʦʠʟʚʦʜʩʪʚʦ ʠ ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʜʫʢʮʠʠ ʨʝʛʫʣʠ-

ʨʫʝʪʩʷ ʟʘʢʦʥʘʤʠ, ʥʘʮʠʦʥʘʣʴʥʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ, ʪʝʭʥʠʯʝʩʢʠʤʠ ʨʝʛʣʘʤʝʥʪʘʤʠ ʊʘʤʦʞʝʥʥʦʛʦ ʩʦ-

ʶʟʘ [3]. ɼʘʞʝ ʥʘʣʠʯʠʝ ʥʘʢʘʟʘʥʠʡ ʩʦ ʩʪʦʨʦʥʳ ʛʦʩʫʜʘʨʩʪʚʘ ʥʝ ʦʩʪʘʥʘʚʣʠʚʘʝʪ ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʳʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʜʘʣʴʰʝ ʧʦʜʜʝʣʳʚʘʪʴ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʝ ʪʦʚʘʨʳ. ʀ ʣʠʰʴ ʩʣʦʞʥʦʩʪʴ ʬʘʣʴʩʠ-

ʬʠʢʘʮʠʠ ʦʙʲʝʢʪʘ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʛʘʨʘʥʪʠʝʡ ʙʝʟʦʧʘʩʥʦʩʪʠ [4]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʢʘ ʤʝʨ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠ ʤʦʪʠʚʠʨʦʚʘʥʥʦʛʦ ʤʦʰʝʥʥʠʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʷʚʣʷʝʪʩʷ ʘʢʪʫ-

ʘʣʥɹʦʡ ʪʝʤʦʡ, ʢʦʪʦʨʘʷ ʪʨʝʙʫʝʪ ʚʥʠʤʘʥʠʷ ʠ ʫʩʠʣʠʡ ʩʦ ʩʪʦʨʦʥʳ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʧʦʪʨʝʙʠʪʝʣʝʡ, 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ. 

 

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʠʩʴ ʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ, ʦʪʢʨʳʪʳʝ ʠʥʪʝʨʥʝʪ-ʠʩʪʦʯʥʠʢʠ, 

ʘ ʪʘʢʞʝ ɻʆʉʊ ʈ 72209-2025 çʄʦʣʦʢʦ ʠ ʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ. ʂʨʠʪʝʨʠʠ ʧʦʜʣʠʥʥʦʩʪʠè. 

ʄʝʪʦʜʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʠʩʴ ʠʟʫʯʝʥʠʝ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʪʝʤʘʪʠʢʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʘʥʘ-

ʣʠʟ ʠ ʦʙʦʙʱʝʥʠʝ ʠʟʫʯʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʊʘʢʞʝ ʧʨʦʚʝʜʝʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ 

ʦ ʬʘʣʴʩʠʬʠʢʘʮʠʠ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ.  
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ʆʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʦʡ ʟʘʜʘʯʝʡ ʚ ʩʬʝʨʝ 

ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʚ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʉʦʚʨʝʤʝʥʥʳʝ ʧʦʢʫʧʘʪʝʣʠ ʧʨʝʜʲʷʚʣʷʶʪ 

ʩʪʨʦʛʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʘʯʝʩʪʚʫ ʠ ʩʪʦʠʤʦʩʪʠ ʪʦʚʘʨʦʚ, ʘ ʪʘʢʞʝ ʘʩʩʦʨʪʠʤʝʥʪʫ, ʞʝʣʘʷ ʚʠʜʝʪʴ ʠʭ 

ʧʦʩʪʦʷʥʥʦ ʥʘ ʧʨʠʣʘʚʢʝ ʤʘʛʘʟʠʥʦʚ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʛʦʜʘ [5]. ʆʙʥʦʚʣʝʥʠʝ ʧʨʦʜʫʢʪʦʚʦʡ ʣʠ-

ʥʝʡʢʠ ʠ ʚʥʝʜʨʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠʚʦʜʷʪ ʢ ʨʘʩʰʠʨʝʥʠʶ ʩʧʝʢʪʨʘ ʭʠʤʠʯʝʩʢʠʭ 

ʩʦʝʜʠʥʝʥʠʡ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʘʭ. ʄʥʦʛʠʝ ʠʟ ʥʠʭ ʜʦʙʘʚʣʷʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʧʠʱʝʚʳʭ ʜʦʙʘʚʦʢ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʮʝʧʪʫʨʦʡ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʩʚʦʡʩʪʚ ʧʨʦʜʫʢʮʠʠ, ʜʨʫʛʠʝ ʞʝ 

ʜʦʙʘʚʣʷʶʪʩʷ ʥʝʣʝʛʘʣʴʥʦ. ɼʨʫʛʘʷ ʛʨʫʧʧʘ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʞʝʣʘʷ ʦʩʪʘʚʘʪʴʩʷ ʢʦʥʢʫʨʝʥʪʥʦʩʧʦ-

ʩʦʙʥʳʤʠ, ʩʪʨʝʤʠʪʩʷ ʩʢʨʳʪʥʦ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʩʚʦʡʩʪʚʘ ʧʨʦʜʫʢʮʠʠ [6]. ɾʝʣʘʷ ʠʟʚʣʝʯʴ ʚʳʛʦʜʫ, 

ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʳʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʩʥʠʞʘʶʪ ʟʘʪʨʘʪʳ ʠ ʧʨʠʙʝʛʘʶʪ ʢ ʬʘʣʴʩʠʬʠʢʘʮʠʠ ʧʨʦʜʫʢʮʠʠ, 

ʫʣʫʯʰʘʷ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʜʫʢʮʠʠ ʥʠʟʢʦʛʦ ʢʘʯʝʩʪʚʘ, ʯʪʦʙʳ ʧʨʠʙʣʠʟʠʪʴ ʠʭ ʢ ʪʦʚʘʨʘʤ ʙʦʣʝʝ ʚʳʩʦ-

ʢʦʛʦ ʩʦʨʪʘ. 

ʈʘʟʙʝʨʝʤ ʚʠʜʳ ʬʘʣʴʩʠʬʠʢʘʮʠʠ ʪʦʚʘʨʦʚ ʥʘ ʧʨʠʤʝʨʝ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ:  

¶ ʘʩʩʦʨʪʠʤʝʥʪʥʘʷ (ʚʠʜʦʚʘʷ) ï ʟʘʤʝʥʘ ʧʦʣʥʦʩʪʴʶ ʠʣʠ ʯʘʩʪʠʯʥʦ ʦʜʥʦʛʦ ʧʨʦʜʫʢʪʘ ʜʨʫʛʠʤ, 

ʢʦʪʦʨʳʡ ʩʭʦʞ ʩ ʥʠʤ ʧʦ ʦʜʥʦʤʫ ʠʣʠ ʥʝʩʢʦʣʴʢʠʤ ʧʨʠʟʥʘʢʘʤ. ʇʨʠʤʝʨ: ʩʪʦʣʦʚʘʷ ʩʤʝʪʘʥʘ 20%-ʡ 

ʞʠʨʥʦʩʪʠ ï ʢʘʢ ʩʤʝʪʘʥʘ çʂʨʝʩʪʴʷʥʩʢʘʷè 18%-ʡ ʞʠʨʥʦʩʪʠ ʠʣʠ çɼʠʝʪʠʯʝʩʢʘʷè 10%-ʡ ʞʠʨʥʦʩʪʠ. 

ʀʣʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʡʦʛʫʨʪʦʚ ʧʫʪʝʤ ʩʤʝʰʠʚʘʥʠʷ ʤʦʣʦʯʥʳʭ ʞʠʨʦʚ ʩ ʨʘʩʪʠʪʝʣʴʥʳʤʠ, ʪ.ʝ. ʥʘ ʚʳ-

ʭʦʜʝ ʧʦʣʫʯʘʝʪʩʷ ʤʦʣʦʢʦʩʦʜʝʨʞʘʱʠʡ, ʘ ʥʝ ʤʦʣʦʯʥʳʡ ʧʨʦʜʫʢʪ, ʢʦʪʦʨʳʡ ʧʨʦʠʟʚʦʜʠʪʩʷ ʪʦʣʴʢʦ 

ʠʟ ʤʦʣʦʯʥʳʭ ʞʠʨʦʚ;  

¶ ʢʚʘʣʠʤʝʪʨʠʯʝʩʢʘʷ (ʢʘʯʝʩʪʚʝʥʥʘʷ) ï ʚʚʝʜʝʥʠʝ ʜʦʙʘʚʦʢ ʢʘʢ ʧʠʱʝʚʳʭ, ʪʘʢ ʠ ʥʝ ʧʠʱʝʚʳʭ 

ʚ ʧʨʦʜʫʢʪ ʜʣʷ ʧʨʠʜʘʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʢʘʯʝʩʪʚʝʥʥʳʭ ʩʚʦʡʩʪʚ ʧʨʦʜʫʢʮʠʠ. ʊʘʢ ʞʝ, ʢʘʢ ʠ ʜʦʙʘʚ-

ʣʝʥʠʝ ʚʦʜʳ ʚ ʧʨʦʜʫʢʪʳ, ʝʩʣʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʜʦʙʘʚʣʷʝʪ ʤʝʥʝʝ 10 % ʚʦʜʳ, ʪʦ ʚʳʷʚʠʪʴ ʬʘʣʴʩʠ-

ʬʠʢʘʪ ʧʦʯʪʠ ʥʝʚʦʟʤʦʞʥʦ. ʅʘ ʙʳʪʦʚʦʤ ʫʨʦʚʥʝ ʤʦʞʥʦ ʧʨʦʚʝʨʠʪʴ ʨʘʟʙʘʚʣʝʥʥʦʝ ʤʦʣʦʢʦ ʠʣʠ ʥʝʪ 

ʧʫʪʝʤ ʦʧʫʩʢʘʥʠʷ ʩʧʠʮʳ ʚ ʩʪʘʢʘʥ ʩ ʤʦʣʦʢʦʤ, ʝʩʣʠ ʥʘ ʩʧʠʮʝ ʩʢʘʪʠʣʠʩʴ ʢʘʧʝʣʴʢʠ ʤʦʣʦʢʘ, ʪʦ ʵʪʦ 

ʨʘʟʙʘʚʣʝʥʥʦʝ ʤʦʣʦʢʦ [7]; 

¶ ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ï ʦʙʤʘʥ ʟʘ ʩʯʝʪ ʦʪʢʣʦʥʝʥʠʡ ʚ ʤʘʩʩʝ, ʦʙʲʝʤʝ, ʜʣʠʥʝ. ʇʨʠʤʝʨ: ʚʤʝʩʪʦ 

ʟʘʷʚʣʝʥʥʳʭ 280 ʛʨʘʤʤʦʚ ʡʦʛʫʨʪʘ ʙʳʣʦ 230 ʛʨʘʤʤʦʚ; 

¶ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʬʘʣʴʩʠʬʠʢʘʮʠʷ ï ʠʩʢʘʞʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʚ ʤʘʨʢʠʨʦʚʢʝ, ʪʦʚʘʨʦʩʦʧʨʦ-

ʚʦʜʠʪʝʣʴʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʨʝʢʣʘʤʝ. ʅʘʧʨʠʤʝʨ: ʥʘ ʵʪʠʢʝʪʢʝ ʤʦʣʦʢʘ ʥʘʧʠʩʘʥ ʧʨʦʮʝʥʪ ʞʠʨʥʦ-

ʩʪʠ 3,2, ʘ ʧʦʩʣʝ ʧʨʦʚʝʨʢʠ ʚʳʷʩʥʷʝʪʩʷ, ʯʪʦ ʤʦʣʦʢʦ ʦʙʣʘʜʘʝʪ 2,5 %;  

¶ ʩʪʦʠʤʦʩʪʥʘʷ ï ʧʨʦʜʘʞʘ ʥʠʟʢʦʢʘʯʝʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʧʦ ʮʝʥʝ ʧʨʦʜʫʢʮʠʠ ʚʳʩʦʢʦʛʦ ʢʘ-

ʯʝʩʪʚʘ [8]. ʅʘʧʨʠʤʝʨ: ʧʨʦʜʘʞʘ ʡʦʛʫʨʪʥʦʛʦ ʧʨʦʜʫʢʪʘ ʚʤʝʩʪʦ ʡʦʛʫʨʪʘ. ʀʭ ʦʪʣʠʯʠʝ ʟʘʢʣʶʯʘʝʪʩʷ 

ʚ ʪʦʤ, ʯʪʦ ʡʦʛʫʨʪʥʳʡ ʧʨʦʜʫʢʪ ʧʦʜʚʝʨʛʘʝʪʩʷ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦʩʣʝ ʩʢʚʘʰʠʚʘʥʠʷ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʧʨʦʜʣʠʪʴ ʩʨʦʢ ʛʦʜʥʦʩʪʠ ʪʦʚʘʨʘ, ʥʦ ʵʪʦ ʚʝʜʝʪ ʠ ʢ ʩʥʠʞʝʥʠʶ ʞʠʚʳʭ ʢʫʣʴʪʫʨ. 

ʏʘʱʝ ʚʩʝʛʦ ʬʘʣʴʩʠʬʠʢʘʮʠʷ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʚʠʜʦʚ ʬʘʣʴʩʠʬʠʢʘʮʠʠ.  

8 ʘʚʛʫʩʪʘ 2025 ʛ. ʚ ʈʦʩʩʠʠ ʚʩʪʫʧʠʣ ʚ ʩʠʣʫ ʥʦʚʳʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʩʪʘʥʜʘʨʪ ï ɻʆʉʊ ʈ 72209-

2025 çʄʦʣʦʢʦ ʠ ʤʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ. ʂʨʠʪʝʨʠʠ ʧʦʜʣʠʥʥʦʩʪʠè. ʕʪʦʪ ʜʦʢʫʤʝʥʪ ʫʩʪʘʥʘʚʣʠʚʘʝʪ 

ʢʨʠʪʝʨʠʠ ʠ ʤʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʜʣʠʥʥʦʩʪʠ ʠ ʚʳʷʚʣʷʝʪ ʩʣʫʯʘʠ ʬʘʣʴʩʠʬʠʢʘʮʠʠ ʤʦʣʦʯʥʦʡ 

ʧʨʦʜʫʢʮʠʠ. ʉʦʛʣʘʩʥʦ ʥʦʚʦʤʫ ʩʪʘʥʜʘʨʪʫ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʦʙʷʟʘʥʳ ʧʨʠʤʝʥʷʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʤʝ-

ʪʦʜʠʢʠ ʘʥʘʣʠʟʘ ʩʦʩʪʘʚʘ ʧʨʦʜʫʢʪʦʚ, ʧʦʟʚʦʣʷʶʱʠʝ ʪʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʥʘʣʠʯʠʝ ʧʦʩʪʦʨʦʥʥʠʭ ʢʦʤ-

ʧʦʥʝʥʪʦʚ ʠ ʧʨʠʤʝʩʝʡ. 

ʉʪʘʥʜʘʨʪ ʦʧʨʝʜʝʣʷʝʪ ʝʜʠʥʳʝ ʤʝʪʦʜʳ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʬʘʣʴʩʠʬʠʢʘʮʠʠ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢ-

ʮʠʠ, ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ ʯʝʨʝʟ ʩʧʝʮʠʘʣʴʥʳʡ ʘʣʛʦʨʠʪʤ ʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʢʨʠʪʝʨʠʝʚ ʧʦʜʣʠʥʥʦ-

ʩʪʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʦʮʝʥʢʫ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʚʝʨʝʥ-

ʥʳʭ ʠ ʵʬʬʝʢʪʠʚʥʳʭ ʧʦʜʭʦʜʦʚ [9]. 

ɺ ʪʘʙʣʠʮʝ ʧʨʠʚʝʜʝʥʳ ʢʨʠʪʝʨʠʠ ʧʦʜʣʠʥʥʦʩʪʠ ʩʳʨʦʛʦ ʤʦʣʦʢʘ ʜʣʷ ʦʮʝʥʢʠ ʧʦʜʣʠʥʥʦʩʪʠ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʦʚ ʬʘʣʴʩʠʬʠʢʘʮʠʠ. 
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ʂʨʠʪʝʨʠʠ ʧʦʜʣʠʥʥʦʩʪʠ ʩʳʨʦʛʦ ʤʦʣʦʢʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʘʭ  

ʝʛʦ ʬʘʣʴʩʠʬʠʢʘʮʠʠ 

 Criteria for the authenticity of raw milk in various ways of its adulteration  

 

ɺʠʜ ʧʨʦʜʫʢʮʠʠ ʆʮʝʥʦʯʥʳʡ ʧʘʨʘʤʝʪʨ 

ʬʘʣʴʩʠʬʠʢʘʮʠʠ 

ʂʨʠʪʝʨʠʡ ʧʦʜʣʠʥʥʦʩʪʠ 

ʉʳʨʦʝ ʤʦʣʦʢʦ  ʆʪʢʣʦʥʝʥʠʝ ʧʦʢʘʟʘʪʝ-

ʣʝʡ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʞʠʨʘ. 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʙʝʣʢʘ. 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʣʘʢʪʦʟʳ. 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʩʫʭʦʛʦ ʦʙʝʟʞʠʨʝʥʥʦʛʦ 

ʤʦʣʦʯʥʦʛʦ ʦʩʪʘʪʢʘ (ʉʆʄʆ). 

ʊʝʤʧʝʨʘʪʫʨʘ ʟʘʤʝʨʟʘʥʠʷ 

ʆʪʢʣʦʥʝʥʠʝ ʧʦ ʦʨʛʘʥʦ-

ʣʝʧʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝ-

ʣʷʤ 

ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʤʦ-

ʣʦʯʥʳʭ ʚʠʜʦʚ ʩʳʨʴʷ, 

ʜʦʙʘʚʣʝʥʠʝ ʥʝʤʦʣʦʯ-

ʥʳʭ ʞʠʨʦʚ 

ɾʠʨʥʦ-ʢʠʩʣʦʪʥʳʡ ʩʦʩʪʘʚ ʞʠʨʦʚʦʡ 

ʬʘʟʳ ʧʨʦʜʫʢʪʘ. 

ʊʨʠʛʣʠʮʝʨʠʜʥʳʡ ʩʦʩʪʘʚ ʞʠʨʦʚʦʡ ʬʘʟʳ 

ʤʦʣʦʢʘ. 

ʅʘʣʠʯʠʝ ʬʠʪʦʩʪʝʨʠʥʦʚ ( ɺ-ʩʠʪʦʩʪʝ-

ʨʠʥʘ, ʢʘʤʧʝʩʪʝʨʠʥʘ, ʩʪʠʛʤʘʩʪʝʨʠʥʘ ʠ 

ʙʨʘʩʩʠʢʘʩʪʝʨʠʥʘ) 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʤʦ-

ʣʦʯʥʳʭ ʚʠʜʦʚ ʩʳʨʴʷ, 

ʜʦʙʘʚʣʝʥʠʝ ʥʝʤʦʣʦʯ-

ʥʳʭ ʙʝʣʢʦʚ 

ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʙʝʣʢʦʚ ʥʝʤʦʣʦʯʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

ʌʘʣʴʩʠʬʠʢʘʮʠʷ ʙʝʣʢʦ-

ʚʦʡ ʬʨʘʢʮʠʠ (ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝ ʤʝʣʘʤʠʥʘ, ʤʦʯʝ-

ʚʠʥʳ) 

ʆʪʩʫʪʩʪʚʠʝ ʤʝʣʘʤʠʥʘ, ʩʦʜʝʨʞʘʥʠʝ ʤʦ-

ʯʝʚʠʥʳ 

ʉʥʠʞʝʥʠʝ ʠʩʪʠʥʥʦʛʦ 

ʙʝʣʢʘ ʠ ʧʦʚʳʰʝʥʠʝ 

ʥʝʙʝʣʢʦʚʦʛʦ ʘʟʦʪʘ 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʠʩʪʠʥʥʦʛʦ ʙʝʣʢʘ. 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʥʝʙʝʣʢʦʚʦʛʦ ʘʟʦʪʘ 

ʀʟʤʝʥʝʥʠʝ ʩʦʦʪʥʦʰʝ-

ʥʠʷ ʙʝʣʢʦʚʳʭ ʬʨʘʢʮʠʡ 

(ʢʘʟʝʠʥʘ ʠ ʩʳʚʦʨʦʪʦʯ-

ʥʳʭ ʙʝʣʢʦʚ) 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʙʝʣʢʦʚ ʢʘʟʝʠʥʦʚʦʡ 

ʬʨʘʢʮʠʠ. 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʩʳʚʦʨʦʪʦʯʥʳʭ ʙʝʣʢʦʚ 

ʅʘʣʠʯʠʝ ʩʦʣʠ ʆʪʩʫʪʩʪʚʠʝ ʩʦʣʠ (ʭʣʦʨʠʜʘ ʥʘʪʨʠʷ) 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʡʪʨʘ-

ʣʠʟʫʶʱʠʭ ʚʝʱʝʩʪʚ, ʨʘʩ-

ʢʠʩʣʝʥʠʝ ʤʦʣʦʢʘ 

ʆʪʩʫʪʩʪʚʠʝ ʘʤʤʠʘʢʘ, ʧʝʨʝʢʠʩʠ ʚʦʜʦ-

ʨʦʜʘ, ʩʦʜʳ, ʨʘʩʢʠʩʣʝʥʠʝ ʤʦʣʦʢʘ ʧʦ 

ʦʧʨʝʜʝʣʝʥʠʶ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʙʝʣʢʘ 

(ʨʘʟʥʦʩʪʴ ʟʥʘʯʝʥʠʡ ʤʘʩʩʦʚʦʡ ʜʦʣʠ 

ʙʝʣʢʘ, ʧʦʣʫʯʝʥʥʳʭ ʨʘʟʥʳʤʠ ʤʝʪʦʜʘʤʠ, 
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ʙʦʣʝʝ 0,2 % ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʨʘʩʢʠʩ-

ʣʝʥʠʠ ʤʦʣʦʢʘ). 

ʊʠʪʨʫʝʤʘʷ ʢʠʩʣʦʪʥʦʩʪʴ. 

ɸʢʪʠʚʥʘʷ ʢʠʩʣʦʪʥʦʩʪʴ 

ʅʘʣʠʯʠʝ ʠʥʛʠʙʠʨʫʶ-

ʱʠʭ ʚʝʱʝʩʪʚ 

ʆʪʩʫʪʩʪʚʠʝ ʠʥʛʠʙʠʨʫʶʱʠʭ ʚʝʱʝʩʪʚ 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʥʩʝʨ-

ʚʘʥʪʦʚ 

ʆʪʩʫʪʩʪʚʠʝ ʚʥʝʩʝʥʥʳʭ ʢʦʥʩʝʨʚʘʥʪʦʚ, 

ʩʦʜʝʨʞʘʥʠʝ ʥʠʪʨʘʪʦʚ, ʥʠʪʨʠʪʦʚ 

ʇʦʜʦʟʨʝʥʠʝ ʥʘ ʪʝʨʤʠ-

ʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ 

ʇʨʦʙʘ ʥʘ ʬʦʩʬʘʪʘʟʫ 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʦʥʠʪʦʨʠʥʛʘ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʮʠʠ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʈʦʩʩʝʣʴ-

ʭʦʟʥʘʜʟʦʨʦʤ ʧʦʩʪʦʷʥʥʦ ʚʳʷʚʣʷʶʪʩʷ ʬʘʣʴʩʠʬʠʮʠʨʦʚʘʥʥʳʝ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ ʠ ʥʘʨʫʰʝʥʠʷ 

ʪʨʝʙʦʚʘʥʠʡ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʛʣʘʤʝʥʪʦʚ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ 2025 ʛ. [10]. ʊʘʢ, ʤʥʦʛʦʯʠʩʣʝʥ-

ʥʳʝ ʥʘʨʫʰʝʥʠʷ ʚʳʷʚʣʝʥʳ ʚ ʪʦʨʛʦʚʳʭ ʪʦʯʢʘʭ ʩʝʪʠ çʉʚʝʪʦʬʦʨè ʚ ɹʝʣʛʦʨʦʜʩʢʦʡ, ɺʣʘʜʠʤʠʨ-

ʩʢʦʡ, ʄʦʩʢʦʚʩʢʦʡ, ʄʫʨʤʘʥʩʢʦʡ ʦʙʣʘʩʪʷʭ ʠ ʇʨʠʤʦʨʩʢʦʤ ʢʨʘʝ. ʅʝʜʦʙʨʦʩʦʚʝʩʪʥʳʝ ʧʨʦʠʟʚʦ-

ʜʠʪʝʣʠ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʥʘʨʫʰʘʶʪ ʪʨʝʙʦʚʘʥʠʷ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʥʘʥʝʩʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠ ʤʘʨʢʠʨʦʚʢʝ ʦ ʥʘʣʠʯʠʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʞʠʨʦʚ ʚ ʧʨʦʜʫʢʪʝ, ʯʪʦ 

ʪʘʢʞʝ ʩʣʫʞʠʪ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʜʦʥʘʯʠʩʣʝʥʠʷ ʥʘʣʦʛʘ ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʞʠʨʦʚ 

ʩ 10 ʜʦ 20 %. ʌʘʣʴʩʠʬʠʢʘʮʠʷ ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʞʠʨʘʤʠ ʙʳʣʘ ʚʳʷʚʣʝʥʘ:  

¶ ʚ ʩʤʝʪʘʥʝ ʆʆʆ çʈʫʩʤʦʣʧʨʦʜʫʢʪè ʚ ɹʝʣʛʦʨʦʜʩʢʦʡ ʠ ʃʠʧʝʮʢʦʡ ʦʙʣʘʩʪʷʭ; 

¶ ʩʣʠʚʦʯʥʦʤ ʤʘʩʣʝ ʆʆʆ çʈʫʩʤʦʣʦʢʦè ʚ ɹʝʣʛʦʨʦʜʩʢʦʡ ʠ ɺʣʘʜʠʤʠʨʩʢʦʡ ʦʙʣʘʩʪʷʭ; 

¶ ʩʳʨʝ ʆʆʆ çʄʂ ʅʘʣʘʩʠʥʩʢʠʡè ï ʈʝʩʧʫʙʣʠʢʘ ʊʘʪʘʨʩʪʘʥ; 

¶ ʩʣʠʚʢʘʭ ʆʆʆ çʄʦʣʦʯʥʘʷ ʞʠʟʥʴè ï ʄʦʩʢʚʘ. 

ʊʘʢʞʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʨʢʠ ʩʫʧʝʨʤʘʨʢʝʪʘ çʉʚʝʪʦʬʦʨè ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʥʘʨʫʰʝʥʠʷ ʫʩʣʦ-

ʚʠʡ ʭʨʘʥʝʥʠʷ ʧʨʦʜʫʢʪʦʚ, ʧʨʦʜʘʞʘ ʪʦʚʘʨʦʚ ʩ ʠʩʪʝʢʰʠʤ ʩʨʦʢʦʤ ʛʦʜʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʥʘʨʫʰʝʥʠʝ 

ʧʨʦʩʣʝʞʠʚʘʝʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ: ʦʪʩʫʪʩʪʚʠʝ ʚʝʪʝʨʠʥʘʨʥʳʭ ʩʦʧʨʦʚʦʜʠʪʝʣʴʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʠʣʠ 

ʞʝ ʠʭ ʥʘʣʠʯʠʝ, ʥʦ ʩ ʠʩʪʝʢʰʝʤ ʩʨʦʢʦʤ ʜʝʡʩʪʚʠʷ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʩʣʠʚʦʯʥʦʝ ʤʘʩʣʦ ʆʆʆ çʉʣʠ-

ʚʦʯʥʘʷ ʩʪʨʘʥʘè ʧʨʦʠʟʚʝʜʝʥʦ ʠʟ ʩʳʨʴʷ, ʢʦʪʦʨʦʝ ʥʝʚʦʟʤʦʞʥʦ ʧʨʦʩʣʝʜʠʪʴ.  

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ ʈ ʀʉʆ 22005-2009 çʇʨʦʩʣʝʞʠʚʘʝʤʦʩʪʴ ʚ ʮʝʧʦʯʢʝ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʢʦʨʤʦʚ ʠ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ. ʆʙʱʠʝ ʧʨʠʥʮʠʧʳ ʠ ʦʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʠ 

ʚʥʝʜʨʝʥʠʶ ʩʠʩʪʝʤʳè çʧʨʦʩʣʝʞʠʚʘʝʤʦʩʪʴ ï ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʩʣʝʜʠʪʴ ʜʚʠʞʝʥʠʝ ʢʦʨʤʦʚ ʠʣʠ 

ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʯʝʨʝʟ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʩʪʘʜʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʙʨʘʙʦʪʢʠ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷè 

[11].  

ʇʨʠʥʮʠʧʳ ʩʠʩʪʝʤʳ ʧʨʦʩʣʝʞʠʚʘʝʤʦʩʪʠ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʣʝʜʫʶʱʠʤ ʢʨʠʪʝʨʠʷʤ: 

1. ɺʝʨʠʬʠʮʠʨʫʝʤʦʩʪʴ: ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠ ʪʦʯʥʦʩʪʠ ʜʘʥʥʳʭ. 

2. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠ ʙʝʩʧʨʠʩʪʨʘʩʪʥʦʩʪʴ: ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʠ ʦʙʲʝʢ-

ʪʠʚʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʩʠʩʪʝʤʳ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ. 

3. ʆʨʠʝʥʪʘʮʠʷ ʥʘ ʨʝʟʫʣʴʪʘʪʳ: ʜʦʩʪʠʞʝʥʠʝ ʢʦʥʢʨʝʪʥʳʭ ʠ ʠʟʤʝʨʠʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʧʨʦ-

ʮʝʩʩʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤʳ. 

4. ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ: ʩʦʦʪʚʝʪʩʪʚʠʝ ʟʘʪʨʘʪ ʥʘ ʚʥʝʜʨʝʥʠʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʶ ʩʠ-

ʩʪʝʤʳ ʫʨʦʚʥʶ ʧʦʣʫʯʘʝʤʳʭ ʚʳʛʦʜ. 

5. ʇʨʘʢʪʠʯʥʦʩʪʴ: ʫʜʦʙʩʪʚʦ ʠ ʧʨʦʩʪʦʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʚ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ. 

6. ʉʦʚʤʝʩʪʠʤʦʩʪʴ: ʠʥʪʝʛʨʘʮʠʷ ʩʠʩʪʝʤʳ ʩ ʜʝʡʩʪʚʫʶʱʠʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʨʝʛʣʘʤʝʥʪʘʤʠ ʠ 
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ʧʦʣʠʪʠʢʦʡ ʢʘʯʝʩʪʚʘ ʦʨʛʘʥʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʪʦʯʥʦ-

ʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʡ. 

ʇʨʦʩʣʝʞʠʚʘʝʤʦʩʪʴ ʧʨʦʜʫʢʮʠʠ ʜʦʩʪʠʛʘʝʪʩʷ ʧʫʪʝʤ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʦʙʲʝʢʪʘ, ʘ ʪʘʢʞʝ ʩʠ-

ʩʪʝʤʘʪʠʯʝʩʢʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʜʘʥʥʳʭ ʦʙ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʦʙʲʝʢʪʘʭ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʧʨʦʠʟ-

ʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʥʘʯʠʥʘʷ ʩ ʤʦʤʝʥʪʘ ʧʦʩʪʫʧʣʝʥʠʷ ʩʳʨʴʷ (ʥʘʣʠʯʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʦ-

ʧʨʦʚʦʜʠʪʝʣʴʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʚʢʣʶʯʘʶʱʝʡ ʜʦʢʫʤʝʥʪʳ ʦ ʢʘʯʝʩʪʚʝ, ʪʦʚʘʨʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʝ 

ʥʘʢʣʘʜʥʳʝ, ʘʢʪʳ ʧʨʠʝʤʢʠ ʩʳʨʴʷ) ʠ ʟʘʢʘʥʯʠʚʘʷ ʢʦʥʝʯʥʳʤ ʧʦʪʨʝʙʠʪʝʣʝʤ. ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʧʨʦ-

ʜʫʢʮʠʠ ʷʚʣʷʝʪʩʷ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʝʝ ʧʨʦʩʣʝʞʠʚʘʝʤʦʩʪʠ ʥʘ ʧʨʦ-

ʪʷʞʝʥʠʠ ʚʩʝʛʦ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ [12]. ʇʨʦʩʣʝʞʠʚʘʝʤʦʩʪʴ ʧʨʦʜʫʢʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʘʢ ʤʘʨ-

ʢʠʨʦʚʢʦʡ ʢʘʞʜʦʛʦ ʪʦʚʘʨʘ, ʪʘʢ ʠ ʜʦʢʫʤʝʥʪʘʣʴʥʦ.  

ʄʘʨʢʠʨʦʚʢʘ ʧʨʦʜʫʢʮʠʠ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʫʪʝʤ ʥʘʥʝʩʝʥʠʷ ʥʘ ʵʪʠʢʝʪʢʫ ʰʪʨʠʭʢʦ-

ʜʦʚ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʪʦʚʘʨ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʮʠʢʣʘ. ʇʨʠ ʩʢʘʥʠʨʦʚʘʥʠʠ ʰʪʨʠʭʢʦʜʦʚ ʤʦʞʥʦ ʦʧʝʨʘʪʠʚʥʦ ʧʦʣʫʯʠʪʴ ʜʘʥʥʳʝ ʦ ʩʪʘʜʠʷʭ ʧʨʦʠʟ-

ʚʦʜʩʪʚʘ, ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʭ ʤʘʪʝʨʠʘʣʘʭ ʠ ʪʝʢʫʱʝʤ ʧʦʣʦʞʝʥʠʠ ʧʨʦʜʫʢʪʘ ʚ ʮʝʧʦʯʢʝ ʧʦʩʪʘʚʦʢ. 

ʆʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ ʧʨʦʩʣʝʞʠʚʘʝʤʦʩʪʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʝʸ ʩʧʦʩʦʙ-

ʥʦʩʪʠ ʦʧʝʨʘʪʠʚʥʦ ʠ ʪʦʯʥʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʧʨʦʜʫʢʪʳ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʮʠʢʣʘ, ʦʙʝʩʧʝʯʠʚʘʷ ʥʝʧʨʝʨʳʚʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʠ ʜʦʩʪʫʧ ʢ ʘʢʪʫʘʣʴʥʦʡ ʠʩʪʦʨʠʠ ʧʨʦʜʫʢʪʘ. ɼʦ-

ʩʪʠʞʝʥʠʝ 100 % ʧʨʦʩʣʝʞʠʚʘʝʤʦʩʪʠ ʚʦʟʤʦʞʥʦ ʣʠʰʴ ʧʨʠ ʫʩʣʦʚʠʠ ʪʱʘʪʝʣʴʥʦʛʦ ʜʦʢʫʤʝʥʪʠʨʦ-

ʚʘʥʠʷ ʠ ʤʘʨʢʠʨʦʚʢʠ ʚʩʝʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʧʝʨʘʮʠʡ. 

 

ʉʦʚʨʝʤʝʥʥʳʝ ʫʩʣʦʚʠʷ ʞʠʟʥʠ ʜʠʢʪʫʶʪ ʛʦʩʫʜʘʨʩʪʚʘʤ-ʯʣʝʥʘʤ ɽɸʕʉ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟ-

ʨʘʙʦʪʘʪʴ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʮʠʬʨʦʚʠʟʘʮʠʠ ʦʪʨʘʩʣʝʡ ʵʢʦʥʦʤʠʢʠ. ɺ 2017 ʛ. ɺʳʩʰʠʤ ɽʚʨʘʟʠʡʩʢʠʤ 

ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʩʦʚʝʪʦʤ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ çʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʝʘʣʠʟʘʮʠʠ ʮʠʬʨʦʚʦʡ ʧʦ-

ʚʝʩʪʢʠ ɽʚʨʘʟʠʡʩʢʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʶʟʘ ʜʦ 2025 ʛʦʜʘè ʜʣʷ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʨʳʥ-

ʢʦʚ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ, ʯʪʦʙʳ ʚ ʜʘʣʴʥʝʡʰʝʤ ʦʙʝʩʧʝʯʠʪʴ ʩʚʦʙʦʜʥʦʝ ʜʚʠʞʝʥʠʝ ʪʦʚʘʨʦʚ ʠ ʘʢʪʠʚ-

ʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʵʣʝʢʪʨʦʥʥʦʡ ʪʦʨʛʦʚʣʠ. ʀ ʦʜʥʠʤ ʠʟ ʧʝʨʚʳʭ ʟʘʜʘʯ ʩʪʘʣʦ ʩʦʟʜʘʥʠʝ ʚ ʨʘʤʢʘʭ 

ɽɸʕʉ ʩʠʩʪʝʤʳ ʧʨʦʩʣʝʞʠʚʘʝʤʦʩʪʠ ʪʦʚʘʨʦʚ.  

ɺ ʨʘʤʢʘʭ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʡ ʚʳʩʪʘʚʢʠ çɿʦʣʦʪʘʷ ʦʩʝʥʴ - 2023è ʈʦʩʩʝʣʴʭʦʟʥʘʜʟʦʨ ʟʘʷʚʠʣ, 

ʯʪʦ ʩ ʚʥʝʜʨʝʥʠʝʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʭʨʘʥʝʥʠʷ ʚʝʪʝʨʠʥʘʨʥʳʭ ʩʝʨʪʠʬʠʢʘʪʦʚ çʄʝʨ-

ʢʫʨʠʡè, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʦʪʩʣʝʜʠʪʴ ʢʘʯʝʩʪʚʦ ʞʠʚʦʪʥʦʡ ʧʨʦʜʫʢʮʠʠ çʦʪ ʧʦʣʷ ʜʦ ʧʨʠʣʘʚʢʘè, 

ʫʜʘʣʦʩʴ ʧʦʚʳʩʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʠ ʚʳʷʚʠʪʴ ʧʦʜʤʝʥʳ ʩʳʨʴʷ ʧʨʠ ʧʨʦʠʟ-

ʚʦʜʩʪʚʝ ʧʨʦʜʫʢʮʠʠ. ʊʘʢ, ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʈʦʩʩʝʣʴʭʦʟʥʘʜʟʦʨʘ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʧʨʦʮʝʥʪ 

ʥʝʩʦʦʪʚʝʪʩʪʚʠʡ ʤʦʣʦʯʥʳʭ ʪʦʚʘʨʦʚ ʟʘ 4 ʛʦʜʘ ʙʳʣ ʩʥʠʞʝʥ ʥʘ  

6,1 % ï ʩ 18,5ï12,4 %, ʘ ʤʷʩʥʘʷ ʧʨʦʜʫʢʮʠʷ ʥʘ 16,7 % ï ʩ 32,8ï16,1 %. ɼʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʦʪʦʙʨʘʞʝʥʳ ʥʘ ʨʠʩʫʥʢʝ. 

 
ʇʨʦʮʝʥʪ ʚʳʷʚʣʷʝʤʦʩʪʠ ʥʝʩʦʦʪʚʝʪʩʪʚʠʡ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʢʘʯʝʩʪʚʘ. ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ 

Percentage of nonconformity detection by quality indicators. Compiled by the authors 
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ɺ ʪʦʧ-3 ʨʝʛʠʦʥʦʚ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʬʘʣʴʩʠʬʠʮʠʨʦʚʘʥʥʦʡ ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ ʧʦʧʘʣʘ 

ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ, ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʠ ʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʢʨʘʷ [13]. ʇʦʵʪʦʤʫ ʪʝʤʘ ʩʥʠʞʝʥʠʷ ʢʦ-

ʣʠʯʝʩʪʚʘ ʥʝʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʨʦʜʫʢʮʠʠ ʚʩʝʛʜʘ ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ.  

ʊʘʢ, ʩʠʩʪʝʤʳ ʧʨʦʩʣʝʞʠʚʘʝʤʦʩʪʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʣʶʯʝʚʦʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʠʜʝʥʪʠ-

ʬʠʢʘʮʠʠ ʧʨʠʯʠʥ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷʤ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʨʝʛʣʘʤʝʥʪʘʤ ʠ ʩʪʘʥʜʘʨʪʘʤ. 

ʆʥʠ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦʛʦ ʘʥʥʫʣʠʨʦʚʘʥʠʷ ʠʣʠ ʦʪʟʳʚʘ ʧʨʦʜʫʢʮʠʠ ʚ 

ʩʣʫʯʘʝ ʚʳʷʚʣʝʥʠʷ ʜʝʬʝʢʪʦʚ ʠʣʠ ʥʘʨʫʰʝʥʠʡ. ɺʥʝʜʨʝʥʠʝ ʪʘʢʠʭ ʩʠʩʪʝʤ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝ-

ʥʠʶ ʪʦʯʥʦʩʪʠ ʠ ʥʘʜʝʞʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʧʪʠʤʠʟʠʨʫʝʪ ʦʧʝʨʘʮʠʦʥʥʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ. ʀ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʨʦʟʨʘʯʥʦʩʪʴ ʠʥʬʦʨʤʘ-

ʮʠʠ ʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʩʪʘʥʦʚʠʪʩʷ ʦʜʥʦʡ ʠʟ ʤʝʨ ʩʥʠʞʝʥʠʷ ʩʣʫʯʘʝʚ ʬʘʣʴʩʠʬʠʢʘʮʠʠ 

ʧʨʦʜʫʢʮʠʠ. 

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʥʜʘʨʪʦʤ ʀʉʆ 9001 ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʠʣʠ ʧʦʩʪʘʚʱʠʢ ʦʙʷʟʘʥ ʧʦʜʜʝʨ-

ʞʠʚʘʪʴ ʤʝʪʦʜʳ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʨʦʜʫʢʮʠʠ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʩʣʝʞʠʚʘʝ-

ʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ [14]. 

ɼʣʷ ʦʙʣʝʛʯʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʩʣʝʞʠʚʘʝʤʦʩʪʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʧʨʠʣʦʞʝʥʠʝ Q-CHECK, ʨʘʟʨʘʙʦʪʘʥʥʦʝ ʢʦʤʧʘʥʠʝʡ çʉʪʘʨʪ ʢʘʯʝʩʪʚʘè. ɼʘʥʥʦʝ ʠʥʥʦʚʘʮʠʦʥʥʦʝ 

ʧʨʠʣʦʞʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʚʝʜʝʥʠʷ ʜʦʢʫ-

ʤʝʥʪʘʮʠʠ, ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ ʩʦʟʜʘʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʬʦʨʤ ʞʫʨʥʘʣʦʚ, ʟʘʧʦʣʥʷ-

ʝʤʳʭ ʧʦʩʨʝʜʩʪʚʦʤ QR-ʢʦʜʦʚ, ʘ ʪʘʢʞʝ ʬʫʥʢʮʠʦʥʘʣ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʚʳʧʦʣʥʝʥʠʷ ʛʨʘʬʠʢʘ ʜʦ-

ʢʫʤʝʥʪʦʦʙʦʨʦʪʘ. 

ʇʨʠʣʦʞʝʥʠʝ Q-CHECK ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ, ʯʪʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʜʦʢʫʤʝʥʪʘʮʠʝʡ ʠ ʩʥʠʞʝʥʠʶ ʚʝʨʦʷʪʥʦ-

ʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʰʠʙʦʢ. ɺʥʝʜʨʝʥʠʝ ʜʘʥʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʮʝʥʪʨʘʣʠʟʦ-

ʚʘʥʥʫʶ ʩʠʩʪʝʤʫ ʭʨʘʥʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʱʘʝʪ ʧʨʦʮʝʩʩ ʦʪʩʣʝʞʠ-

ʚʘʥʠʷ ʠ ʘʥʘʣʠʟʘ ʠʥʬʦʨʤʘʮʠʠ. ʃʝʛʢʦʩʪʴ ʠ ʙʳʩʪʨʦʪʘ ʟʘʧʦʣʥʝʥʠʷ ʞʫʨʥʘʣʦʚ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝ-

ʯʠʪʴ ʧʦʣʥʫʶ ʠ ʛʨʘʤʦʪʥʫʶ ʧʨʦʩʣʝʞʠʚʘʝʤʦʩʪʴ ʧʨʦʜʫʢʮʠʠ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɸ ʪʘʢʞʝ 

ʙʣʘʛʦʜʘʨʷ ʚʦʟʤʦʞʥʦʩʪʠ ʟʘʧʦʣʥʝʥʠʷ ʞʫʨʥʘʣʦʚ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʤʦʞʥʦ ʦʧʝʨʘʪʠʚʥʦ 

ʚʳʷʚʣʷʪʴ ʠ ʫʩʪʨʘʥʷʪʴ ʚʦʟʤʦʞʥʳʝ ʟʘʜʝʨʞʢʠ ʠ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ.  

ɺ ʚʝʨʩʠʠ ʧʨʠʣʦʞʝʥʠʷ Q-CHECK ʜʣʷ ʩʦʪʨʫʜʥʠʢʘ ʦʛʨʘʥʠʯʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʥʦʛʦ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʚʩʝʭ ʬʫʥʢʮʠʡ ʧʨʦʛʨʘʤʤʳ. ʊʘʢ, ʩʦʪʨʫʜʥʠʢʫ ʚʠʜʥʳ ʪʦʣʴʢʦ ʫʚʝʜʦʤʣʝʥʠʷ ʦ ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʟʘʧʦʣʥʝʥʠʝ ʞʫʨʥʘʣʦʚ, ʙʝʟ ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʨ-

ʨʝʢʪʠʨʦʚʢʠ ʧʦʢʘʟʘʥʠʡ. ʕʪʦ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʫʨʦʚʝʥʴ ʬʘʣʴʩʠʬʠʢʘʮʠʠ ʜʘʥʥʳʭ ʠ ʦʨʛʘ-

ʥʠʟʦʚʘʪʴ ʢʦʥʪʨʦʣʴ ʟʘ ʜʝʡʩʪʚʠʷʤʠ ʧʝʨʩʦʥʘʣʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, Q-CHECK ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʮʠʬʨʦʚʠʟʘʮʠʠ ʠ ʩʪʘʥʜʘʨʪʠʟʘ-

ʮʠʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʧʨʦʟʨʘʯʥʦʩʪʠ 

ʚʝʜʝʥʠʷ ʜʦʢʫʤʝʥʪʘʮʠʠ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ, ʯʪʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʬʘʣʴʩʠʬʠʢʘʮʠʠ ʜʘʥʥʳʭ ʠ ʪʦʚʘʨʦʚ. 
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ʇʨʦʤʳʰʣʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʳʙʳ ʢʘʢ ʮʝʥʥʦʛʦ ʦʙʲʝʢʪʘ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʠʱʝʚʳʭ ʧʨʦ-

ʜʫʢʪʦʚ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʠʟʤʝʥʝʥʠʝʤ ʠʭ ʢʘʯʝʩʪʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠʜʘʥʠʝʤ ʠ ʩʦʭʨʘʥʝʥʠʝʤ ʚʦ 

ʚʨʝʤʝʥʠ ʩʝʥʩʦʨʥʳʭ ʩʚʦʡʩʪʚ ʢʘʢ ʪʨʘʜʠʮʠʦʥʥʳʭ, ʪʘʢ ʠ ʩʦʟʜʘʚʘʝʤʳʭ ʘʥʘʣʦʛʦʚʳʭ ʠʟʜʝʣʠʡ. ʅʘ 

ʩʦʩʪʘʚ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʝʥʩʦʨʥʳʭ ʩʚʦʡʩʪʚ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʩʳʨʴʝ ʠ 

ʪʝʭʥʦʣʦʛʠʷ ʝʛʦ ʧʝʨʝʨʘʙʦʪʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʦʮʝʩʩʳ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘ-

ʙʦʪʢʠ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʠʟʣʦʞʝʥʥʦʛʦ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʠʩʩʣʝʜʫʶʪʩʷ ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ ʧʨʦʤʳʩ-

ʣʦʚʳʭ ʨʳʙ, ʩʝʥʩʦʨʥʳʝ ʩʚʦʡʩʪʚʘ ʢʦʪʦʨʳʭ ʧʦʜʚʝʨʛʘʣʠʩʴ ʚʦʟʜʝʡʩʪʚʠʶ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

ʢʨʘʪʢʦʛʦ ʠʥʪʝʨʚʘʣʘ ʚʨʝʤʝʥʠ. 
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ʀʩʭʦʜʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʚ ʨʘʙʦʪʝ/ʩʪʘʪʴʝ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʢʘʢ ʩʣʦʚʝʩʥʦʝ ʦʧʠʩʘʥʠʝ ʩʝʥʩʦʨ-

ʥʳʭ ʩʚʦʡʩʪʚ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʮʝʥʢʘ ʢʦʪʦʨʦʛʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʪʨʝʭʫʨʦʚʥʝʚʦʡ ʛʨʘʜʘ-

ʮʠʠ ʝʜʠʥʠʯʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʮʚʝʪ, ʟʘʧʘʭ, ʚʢʫʩ ʠ ʢʦʥʩʠʩʪʝʥʮʠʶ, ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ ʦʮʝʥʠʚʘʝʤʳʭ ʦʨʛʘʥʘʤʠ ʯʫʚʩʪʚ [1]. 

ʉʣʦʚʝʩʥʦʝ ʦʧʠʩʘʥʠʝ ʩʝʥʩʦʨʥʳʭ ʩʚʦʡʩʪʚ ʩʦʧʨʦʚʦʞʜʘʣʠ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʛʝʜʦʥʠʯʝʩʢʦʡ 

ʦʮʝʥʢʦʡ (ɻʆ), ʚʳʧʦʣʥʷʝʤʦʡ ʵʢʩʧʝʨʪʥʦʡ ʛʨʫʧʧʦʡ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʧʦ ʪʨʝʙʦʚʘʥʠʷʤ ʩʝʥʩʦʨʥʳʭ 

ʠʩʧʳʪʘʥʠʡ.  

ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʣʦʚʝʩʥʦ ʦʧʠʩʘʥʥʳʭ ʩʝʥʩʦʨʥʳʭ ʩʚʦʡʩʪʚ ʠ ʛʝʜʦʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢ ʦʩʫʱʝʩʪʚʣʷʣʠ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʦʮʝʥʢʫ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʪʝʨʚʘʣʴʥʳʭ ʩʝʤʠʙʘʣʣʴʥʳʭ 

ʰʢʘʣ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʘʚʪʦʨʘʤʠ ʜʣʷ ʢʘʞʜʦʛʦ ʝʜʠʥʠʯʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʪʨʝʪʴʝʛʦ ʫʨʦʚʥʷ ʨʘʩʩʤʦʪ-

ʨʝʥʠʷ (ɽʇ-3) ʩʦ ʩʣʦʚʝʩʥʳʤ ʩʦʧʨʦʚʦʞʜʝʥʠʝʤ ʢʘʞʜʦʛʦ ʙʘʣʣʘ. 

ɺʳʙʦʨ ʧʘʨʘʤʝʪʨʦʚ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ (ʊʆ) ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʆʀ) ʦʩʫʱʝʩʪʚ-

ʣʝʥ ʩ ʫʯʝʪʦʤ ʟʥʘʯʠʪʝʣʴʥʦʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʦʩʥʦʚʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʝʞʠʤʦʚ (ʪʝʤʧʝʨʘ-

ʪʫʨʘ ʦʪ 20 ʜʦ 180 Áʉ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʪ 2ï7 ʤʠʥ ʜʦ 3ï12 ʯ), ʯʪʦ ʚʳʟʳʚʘʣʦ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʠʟʤʝʥʝʥʠʡ ʚ ʩʝʥʩʦʨʥʳʭ ʩʚʦʡʩʪʚʘʭ ʩʳʨʦʡ ʨʳʙʳ, ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʥʠʟʢʠʝ ʨʝʞʠʤʳ ʩʫʱʝʩʪʚʝʥʥʦ 

ʦʪʨʘʞʘʶʪʩʷ ʥʘ ʥʘʟʚʘʥʥʳʭ ʚʳʰʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ [2]. 

ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʨʝʜʥʠʝ ʧʘʨʘʤʝʪʨʳ ʊʆ: ʊ=100 Áʉ, Ű=12 ʤʠʥ, ʨʘʟʜʝʣʝʥʥʳʭ 

ʥʘ ʠʥʪʝʨʚʘʣʳ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 3 ʤʠʥ. ɺ ʢʘʯʝʩʪʚʝ ʛʨʝʶʱʝʡ ʩʨʝʜʳ ʠʩʧʦʣʴʟʦʚʘʥʘ ʚʦʜʘ, ʩʦ-

ʦʪʚʝʪʩʪʚʫʶʱʘʷ ʉʘʥʇʠʅ 2.13684-21 [3]. 

ʉʦʦʪʥʦʰʝʥʠʝ ʚʦʜʳ ʠ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʩʳʨʦʡ ʨʳʙʳ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʧʦ ʫʩʣʦʚʠʷʤ ʥʝʧʨʝ-

ʨʳʚʥʦʛʦ ʢʠʧʝʥʠʷ ʚʦʜʳ ʩ ʧʦʨʮʠʷʤʠ ʨʳʙʳ, ʟʘʛʨʫʞʘʝʤʳʤʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʯʝʨʝʟ ʢʘʞʜʳʝ 3 ʤʠʥ 

ʠʟʚʣʝʢʘʝʤʳʤʠ ʜʣʷ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʜʦʩʪʘʚʢʠ ʥʘ ʵʢʩʧʝʨʪʠʟʫ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙʨʘʟʮʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʫʩʣʦʚʠʷ ʧʨʦʚʝʜʝʥʠʷ ʩʝʥʩʦʨʥʳʭ ʠʩʧʳʪʘʥʠʡ ʩ 

ʫʯʘʩʪʠʝʤ ʛʨʫʧʧʳ ʵʢʩʧʝʨʪʦʚ ʦʧʠʩʘʥʳ ʚ ʤʘʪʝʨʠʘʣʝ ʧʨʝʜʰʝʩʪʚʫʶʱʝʡ ʨʘʙʦʪʳ [1]. 

 

ʂ ʟʘʜʘʯʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʦʚʝʩʥʦʛʦ ʦʧʠʩʘʥʠʷ ʩʝʥʩʦʨʥʳʭ ʩʚʦʡʩʪʚ (ʉʆʉʉ) ʚ ʥʘʩʪʦʷʱʝʡ ʨʘ-

ʙʦʪʝ/ʩʪʘʪʴʝ ʦʪʥʦʩʷʪʩʷ ʢʨʘʪʢʦʚʨʝʤʝʥʥʘʷ (ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 12 ʤʠʥ, ʠʥʪʝʨʚʘʣ 3 ʤʠʥ) ʪʝʨʤʠ-

ʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʆʀ, ʩʣʦʚʝʩʥʘʷ ʬʠʢʩʘʮʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ɽʇ-3 ʠ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʦʡ ʠʥʬʦʨ-

ʤʘʮʠʠ. 

ʉʣʦʚʝʩʥʦʝ ʦʧʠʩʘʥʠʝ ʩʝʥʩʦʨʥʳʭ ʩʚʦʡʩʪʚ ʎʚʝʪʘ ʚ ʄʊ-ʉ ʠ ʄʊ-ʊʆ ʚʢʣʶʯʘʝʪ ʪʨʠ ʨʘʟʥʦʚʠʜ-

ʥʦʩʪʠ ɽʇ-3 ʚ ʧʦʟʠʮʠʷʭ 1.1, 1.2 ʠ 1.3 (ʪʘʙʣ. 1). 

ʊʘʙʣʠʮʘ 1 

ɺʣʠʥ̫ʠʝ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʢʨʘʪʢʦʛʦ ʠʥʪʝʨʚʘʣʘ ʚʨʝʤʝʥʠ ʥʘ ʩʣʦʚʝʩʥʦʝ ʦʧʠʩʘʥʠʝ 

ʎʚʝʪʘ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʨʳʙʳ 

Table 1 

The effect of heat treatment of a short time interval on the verbal description of the Color of 

fish muscle tissue 

ʊʆ, ʤʠʥ ɽʇ-ɿ 

1.1. ʆʩʥʦʚʥʦʡ 1.2. ʆʪʪʝʥʦʢ 1.3. ɺʢʣʶʯʝʥʠʷ* 

ʄʘʣʦʛʣʘʟʳʡ ʤʘʢʨʫʨʫʩ (ʄʤ) 

0 ɹʝʣʸʩʳʡ ʉʠʣʴʥʦ ʚʦʜʷʥʠʩʪʳʡ ʉʣʝʛʢʘ ʙʝʞʝʚʳʡ 

3 ɹʝʣʦʚʘʪʳʡ ɿʥʘʯʠʪʝʣʴʥʦ ʚʦʜʷʥʠʩʪʳʡ ʉʚʝʪʣʦ-ʙʝʞʝʚʳʡ 

6 ɹʝʣʳʡ ʉʨʝʜʥʝ ʚʦʜʷʥʠʩʪʳʡ ɹʝʞʝʚʳʡ 

9 ʊʦ ʞʝ ʅʝʟʥʘʯʠʪʝʣʴʥʦ ʚʦʜʷʥʠʩʪʳʡ ʉʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʳʡ 

12 -//- ʊʦ ʞʝ ʂʦʨʠʯʥʝʚʳʡ 
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ʏʝʨʥʳʡ ʤʘʢʨʫʨʫʩ (ʄʯ) 

0 ʉʣʝʛʢʘ ʨʦʟʦʚʘʪʳʡ ʆʪʩʫʪʩʪʚʫʝʪ ʂʨʘʩʥʳʡ 

3 ɹʝʣʳʡ ʉʣʝʛʢʘ ʙʝʞʝʚʳʡ ʉʝʨʦʚʘʪʦ-ʢʦʨʠʯʥʝʚʳʡ 

6 ʊʦ ʞʝ ʊʦ ʞʝ ʊʦ ʞʝ 

9 -//- ɹʝʞʝʚʳʡ ɹʫʨʳʡ 

12 -//- ʊʦ ʞʝ ʊʦ ʞʝ 

ʄʘʢʨʫʨʫʩ ʥʝʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʚʠʜʘ (ʄʭ) 

0 ʉʦʣʦʤʝʥʥʦ-ʞʝʣʪʳʡ ʆʪʩʫʪʩʪʚʫʝʪ ʂʦʨʠʯʥʝʚʳʡ 

3 ɾʝʣʪʦʚʘʪʳʡ ʉʝʨʝʙʨʠʩʪʳʡ ʨʘʜʫʞʥʳʡ** ʊʦ ʞʝ 

6 ʉʚʝʪʣʦ-ʞʝʣʪʳʡ ʊʦ ʞʝ -//- 

9 ɾʝʣʪʳʡ -//- -//- 

12 ʊʦ ʞʝ -//- -//- 

*ʦʩʪʘʪʢʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʩʪʨʫʢʪʫʨ: - ʪʝʤʥʦʡ ʤʫʩʢʫʣʘʪʫʨʳ ʠ ʧʦʜʢʦʞʥʦʛʦ ʩʣʦʷ; - ʥʘ ʄʊ ʨʘʟʜʝʣʘʥʥʦʡ ʨʳʙʳ, ʜʦʧʫʩʢʘʝʤʳʝ ʅɼ;  

** ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ. 
 

ɸʥʘʣʠʟʠʨʫʷ ʜʘʥʥʳʝ ʦʙʲʝʢʪʘ ʄʤ ʧʦ ʮʚʝʪʫ, ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʧʝʨʠʦʜ ʤʝʞʜʫ ʩʳʨʦʡ ʠ ʪʝʨ-

ʤʠʯʝʩʢʠ ʦʙʨʘʙʦʪʘʥʥʦʡ ʤʳʰʝʯʥʦʡ ʪʢʘʥʴʶ ʨʳʙʳ (ʄʊ-ʉ ʠ ʄʊ-ʊʆ) ʚ ʪʝʯʝʥʠʝ 3 ʤʠʥ ʚʦ ʚʩʝʭ ɽʇ-

3 (ʧʦʟʠʮʠʠ 1.1, 1.2, 1.3) ʟʘ ʥʝʙʦʣʴʰʠʤ ʠʩʢʣʶʯʝʥʠʝʤ ʤʝʥʷʝʪ ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʮʚʝʪʘ: 

1.1 ʠ 1.3 ï ʚ ʩʪʦʨʦʥʫ ʫʚʝʣʠʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʆʩʥʦʚʥʦʛʦ ʠ ɺʢʣʶʯʝʥʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʥʘʧʨʘʚ-

ʣʝʥʠʷʭ ï ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦʤ ʢʘʯʝʩʪʚʝ. ʇʦʟʠʮʠʷ 1.2 ʠʣʣʶʩʪʨʠʨʦʚʘʣʘ ʧʦʩʪʝʧʝʥ-

ʥʦʝ ʩʥʠʞʝʥʠʝ ʦʪ ʩʠʣʴʥʦ ʚʦʜʷʥʠʩʪʦʡ ʜʦ ʥʠʟʢʦʡ. ʇʦʟʠʮʠʠ 1.1 ʠ 1.2 ʦʪʣʠʯʘʣʠʩʴ ʦʙʨʘʟʦʚʘʥʠʝʤ 

ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʧʝʨʠʦʜʘ (ʉʇ) ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʦʪ 6 ʜʦ 12 ʤʠʥ ʠ ʦʪ 9 ʜʦ 12 ʤʠʥ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʉʇ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʫʩʪʦʡʯʠʚʦʩʪʠ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʥʘ ʫʢʘʟʘʥʥʳʭ ʧʝʨʠʦʜʘʭ ʢ ʧʨʦʮʝʩʩʫ ʊʆ.  

ʋ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʄʯ ʠʟʤʝʥʷʝʪʩʷ ʭʘʨʘʢʪʝʨ ʧʝʨʚʦʛʦ ʵʪʘʧʘ ʧʨʦʮʝʩʩʘ ʊʆ (0ï3 ʤʠʥ), 

ʦʜʥʘʢʦ ʦʪʣʠʯʠʪʝʣʴʥʦ ʤʝʞʜʫ ʩʦʩʪʘʚʣʷʶʱʠʤʠ ɽʇ-3. ʇʦʟʠʮʠʷ 1.1 ʧʨʦʰʣʘ ʠʟʤʝʥʝʥʠʝ ʆʩʥʦʚʥʦʛʦ 

ʮʚʝʪʘ ʟʘ ʧʝʨʠʦʜ ʦʪ 0 ʜʦ 3 ʤʠʥ ï ʦʪ ʩʣʝʛʢʘ ʨʦʟʦʚʦʛʦ ʜʦ ʙʝʣʦʛʦ ʠ, ʥʘʯʠʥʘʷ ʩ ʧʦʟʠʮʠʠ 6 ʤʠʥ, 

ʩʦʭʨʘʥʷʝʪ ʉʇ ʜʦ 12 ʤʠʥ. ʇʦʟʠʮʠʷ 1.2 ʦʪʣʠʯʥʘʷ ʪʝʤ, ʯʪʦ ʚ ʄʊ-ʉ ʆʪʪʝʥʦʢ ʦʪʩʫʪʩʪʚʦʚʘʣ, ʘ ʯʝʨʝʟ 

3 ʤʠʥ ʧʨʦʮʝʩʩʘ ʊʆ ʧʨʠʦʙʨʝʪʘʣ ʩʚʝʪʣʦ-ʙʝʞʝʚʳʡ ʦʪʪʝʥʦʢ, ʟʘʪʝʤ ʙʝʞʝʚʳʡ ʜʦ ʦʙʨʘʟʦʚʘʥʠʷ ʉʇ ʦʪ 

6 ʜʦ 12 ʤʠʥ. ʇʦʟʠʮʠʷ 1.3, ʧʨʦʡʜʷ ʠʟʤʝʥʝʥʠʷ ʦʪ ʢʨʘʩʥʦʛʦ ʜʦ ʢʦʨʠʯʥʝʚʦʛʦ, ʦʙʨʘʟʦʚʘʣʘ ʟʥʘʯʠ-

ʪʝʣʴʥʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʉʇ (6ï12 ʤʠʥ). 

ʈʘʟʣʠʯʥʳʤ ʧʦʚʝʜʝʥʠʝʤ ʦʪʣʠʯʘʶʪʩʷ ʧʦʟʠʮʠʠ ʚ ʦʙʨʘʟʮʝ ʄʭ: 1.1 ʦʩʪʘʚʘʣʩʷ ʥʝʠʟʤʝʥʥʳʤ ʦʪ 

0 ʜʦ 6 ʤʠʥ, ʯʪʦ ʥʝ ʚʩʪʨʝʯʘʣʦʩʴ ʚ ʧʦʜʦʙʥʳʭ ʩʠʪʫʘʮʠʷʭ, ʧʦʩʣʝ ʯʝʛʦ ʫʩʪʘʥʘʚʣʠʚʘʣʩʷ ʉʇ ʩ 9 ʜʦ 12 

ʤʠʥ ʊʆ. ʇʦʟʠʮʠʷ 1.2, ʦʪʩʫʪʩʪʚʫʶʱʘʷ ʚ ʄʊ-ʉ, ʯʝʨʝʟ 3 ʤʠʥ ʧʨʦʮʝʩʩʘ ʊʆ ʧʨʠʦʙʨʝʣʘ ʩʝʨʝʙʨʠ-

ʩʪʳʡ ʨʘʜʫʞʥʳʡ ʚʳʩʦʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʊʆ (3ï12 ʤʠʥ). ʇʦʟʠʮʠʷ 1.3 ʠʤʝʝʪ ʦʪ 0 ʜʦ 12 ʤʠʥ 

ʦʜʥʫ ʦʮʝʥʢʫ ï ʢʦʨʠʯʥʝʚʳʡ ʮʚʝʪ ʚʢʣʶʯʝʥʠʡ, ʯʪʦ ʪʘʢʞʝ ʥʝ ʚʩʪʨʝʯʘʣʦʩʴ ʚ ʘʥʘʣʠʟʝ ʜʨʫʛʠʭ ʦʙʲʝʢ-

ʪʦʚ. 

ʄʝʞʚʠʜʦʚʦʝ ʩʨʘʚʥʝʥʠʝ ʄʤ, ʄʯ ʠ ʄʭ ʠʤʝʝʪ ʚʳʨʘʞʝʥʥʳʝ ʨʘʟʣʠʯʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚʥʫʪʨʠʚʠʜʦʚʳʤ ʨʘʩʭʦʞʜʝʥʠʝʤ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʦʪʤʝʪʠʪʴ ʙʦʣʴʰʫʶ ʩʭʦ-

ʜʠʤʦʩʪʴ ʤʝʞʜʫ ʄʤ ʠ ʄʯ ʠ ʩʫʱʝʩʪʚʝʥʥʦʝ ʨʘʟʣʠʯʠʝ ʠʭ ʩ ʄʭ.  

ɿʘʧʘʭ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥ ʜʚʫʤʷ ɽʇ-3: ʍʘʨʘʢʪʝʨʥʳʤ ʠ ʉʦʧʫʪʩʪʚʫʶʱʠʤ 

(ʪʘʙʣ. 2). 
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ʊʘʙʣʠʮʘ 2 

ɺʣʠʷʥʠʝ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʢʨʘʪʢʦʛʦ ʠʥʪʝʨʚʘʣʘ ʚʨʝʤʝʥʠ ʥʘ ʩʣʦʚʝʩʥʦʝ ʦʧʠʩʘʥʠʝ 

ɿʘʧʘʭʘ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʨʳʙʳ 

Table 2 

The effect of heat treatment of a short time interval on the verbal description of the Smell of 

fish muscle tissue 

*ʨʳʙʥʳʡ, ʭʘʨʘʢʪʝʨʥʳʡ ʜʣʷ ʩʳʨʦʡ ʄʊ; **ʨʳʙʥʳʡ, ʭʘʨʘʢʪʝʨʥʳʡ ʜʣʷ ʊʆ ʄʊ.  

 

ɼʘʥʥʳʝ ʆʀ ʄʤ ʚ ʧʦʟʠʮʠʠ 2.1 ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʪʝʨʤʠʥʘ çʨʳʙʥʳʡè, 

ʢʦʪʦʨʳʡ ʨʘʟʣʠʯʘʝʪʩʷ ʢʘʢ ɿʘʧʘʭʠ ʄʊ-ʉ ʠ ʄʊ-ʊʆ. ɿʘʧʘʭʠ ʬʠʛʫʨʠʨʫʶʪ ʦʪ ʩʣʘʙʦʛʦ ʜʦ ʷʨʢʦ ʚʳ-

ʨʘʞʝʥʥʦʛʦ. ʇʦʟʠʮʠʷ 2.2 ʚ ʄʊ-ʉ ʥʝ ʩʦʜʝʨʞʠʪ ʩʦʧʫʪʩʪʚʫʶʱʝʛʦ ʟʘʧʘʭʘ, ʘ ʧʦʩʣʝ 3 ʤʠʥ ʧʨʦʮʝʩʩʘ 

ʊʆ ʧʦʷʚʠʣʦʩʴ ʜʚʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ï ʢʨʝʚʝʪʦʯʥʳʡ ʠ ʩʣʘʜʢʦʚʘʪʳʡ, ʢʦʪʦʨʳʝ, ʢʘʢ 

ʨʝʜʢʠʡ ʩʣʫʯʘʡ, ʦʙʨʘʟʫʶʪ ʉʇ ʦʪ 3 ʜʦ 12 ʤʠʥ ʊʆ.  

ʇʦʟʠʮʠʷ 2.1 ʄʯ ʙʣʠʟʢʦ ʧʦʜʦʙʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʦʟʠʮʠʠ ʄʤ, ʦʜʥʘʢʦ ʦʪʣʠʯʠʪʝʣʴʥʦʡ 

ʯʝʨʪʦʡ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʩʪʘʥʦʚʠʪʩʷ ʉʇ, ʠʤʝʶʱʠʡ ʤʝʥʴʰʫʶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ï ʚʩʝʛʦ ʦʪ 9 ʜʦ 

12 ʤʠʥ. ʇʦʟʠʮʠʷ 2.2 ʚ ʄʯ ʧʦʚʪʦʨʷʝʪ ʩʧʝʮʠʬʠʢʫ ʠʟʤʝʥʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʟʠʮʠʠ 2.2 ʄʤ ʠ 

ʠʭ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʪ 3 ʜʦ 12 ʤʠʥ. ʄʝʞʜʫ ʆʀ ʄʤ ʠ ʄʯ ʦʪʤʝʯʝʥʳ ʙʣʠʟʢʠʝ ʧʦ ʭʘʨʘʢʪʝʨʫ 

ʠʟʤʝʥʝʥʠʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʧʨʦʮʝʩʩʘ ʊʆ.   

ʄʭ ʚ ʧʦʟʠʮʠʠ 2.1 ʧʦʚʪʦʨʠʣ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʈʳʙʥʳʡ ʟʘʧʘʭ. ɺ ʧʦʟʠʮʠʠ 2.2 ʧʦʩʣʝ 3 ʤʠʥ 

ʊʆ ʟʘʤʝʥʘ ʩʦʧʫʪʩʪʚʫʶʱʝʛʦ ʟʘʧʘʭʘ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʉʇ. 

ʉʣʦʚʝʩʥʦʝ ʦʧʠʩʘʥʠʝ ʩʝʥʩʦʨʥʳʭ ʩʚʦʡʩʪʚ ɺʢʫʩʘ ʚ ʄʊ-ʉ ʠ ʄʊ-ʊʆ ʩʢʣʘʜʳʚʘʝʪʩʷ ʥʘ ʪʨʝʪʴʝʤ 

ʫʨʦʚʥʝ ʛʨʘʜʘʮʠʠ ʠ ʚʢʣʶʯʘʝʪ ʯʝʪʳʨʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ɽʇ-3 (ʪʘʙʣ. 3). 

 

ʊʆ, ʤʠʥ ɽʇ-ɿ 

2.1. ʍʘʨʘʢʪʝʨʥʳʡ 2.2. ʉʦʧʫʪʩʪʚʫʶʱʠʡ 

ʄʘʣʦʛʣʘʟʳʡ ʤʘʢʨʫʨʫʩ (ʄʤ) 

0 ʈʳʙʥʳʡ* ʝʜʚʘ ʫʣʦʚʠʤʳʡ ʆʪʩʫʪʩʪʚʫʝʪ 

3 ʈʳʙʥʳʡ** ʩʣʘʙʦ ʚʳʨʘʞʝʥ 

 

ʂʨʝʚʝʪʦʯʥʳʡ; 

ʉʣʘʜʢʦʚʘʪʳʡ 

6 ʈʳʙʥʳʡ ʩʣʘʙʦ ʚʳʨʘʞʝʥ ʊʦ ʞʝ 

9 ʈʳʙʥʳʡ ʜʦʩʪʘʪʦʯʥʦ ʚʳʨʘʞʝʥ -//- 

12 ʈʳʙʥʳʡ ʷʨʢʦ ʚʳʨʘʞʝʥ -//- 

ʏʝʨʥʳʡ ʤʘʢʨʫʨʫʩ (ʄʯ) 

0 ʈʳʙʥʳʡ ʝʜʚʘ ʫʣʦʚʠʤʳʡ ʆʪʩʫʪʩʪʚʫʝʪ 

3 ʈʳʙʥʳʡ ʩʣʘʙʦ ʚʳʨʘʞʝʥ ɺʘʨʝʥʳʭ ʪʨʝʩʢʦʚʳʭ ʨʳʙ 

6 ʈʳʙʥʳʡ ʩʣʘʙʦ ʚʳʨʘʞʝʥ ʊʦ ʞʝ 

9 ʈʳʙʥʳʡ ʩʨʝʜʥʝ ʚʳʨʘʞʝʥ -//- 

12 ʊʦ ʞʝ -//- 

ʄʘʢʨʫʨʫʩ ʥʝʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʚʠʜʘ (ʄʭ) 

0 ʈʳʙʥʳʡ ʯʨʝʟʤʝʨʥʦ ʚʳʨʘʞʝʥ ʂʠʩʣʦʚʘʪʳʡ; 

ʑʠʧʣʶʱʠʡ 

3 ʈʳʙʥʳʡ ʠʥʪʝʥʩʠʚʥʦ ʚʳʨʘʞʝʥ ɺʘʨʝʥʳʭ ʪʨʝʩʢʦʚʳʭ ʨʳʙ 

6 ʊʦ ʞʝ ʊʦ ʞʝ 

9 ʈʳʙʥʳʡ ʩʣʘʙʦ ʚʳʨʘʞʝʥ -//- 

12 ʊʦ ʞʝ -//- 



 

 

 ____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ 

 ____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ 

 

79 

ʊʘʙʣʠʮʘ 3 

ɺʣʠʷʥʠʝ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʢʨʘʪʢʦʛʦ ʠʥʪʝʨʚʘʣʘ ʚʨʝʤʝʥʠ ʥʘ ʩʣʦʚʝʩʥʦʝ ʦʧʠʩʘʥʠʝ 

ɺʢʫʩʘ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʨʳʙʳ 

Table 3 

The effect of heat treatment of a short time interval on the verbal description of the taste of 

fish muscle tissue 

ʊʆ, ʤʠʥ ɽʇ-ɿ 

3.1. ʍʘʨʘʢʪʝʨʥʳʡ 3.2. ʂʣʘʩʩʠʯʝʩʢʠʡ 3.3. ʉʨʘʚʥʝʥʠʷ 3.4. ʆʙʦʙʱʝʥʥʳʡ 

ʄʘʣʦʛʣʘʟʳʡ ʤʘʢʨʫʨʫʩ (ʄʤ) 

3 ʈʳʙʥʳʡ* ʩʣʘʙʦ ʚʳʨʘʞʝʥ ʉʣʘʜʢʦʚʘʪʳʡ ʇʘʣʪʫʩ ʩʠʥʝʢʦʨʳʡ ʊʆ ʉʨʝʜʥʠʡ 

6 ʊʦ ʞʝ ɽʜʚʘ ʩʣʘʜʢʦʚʘʪʳʡ ʊʦ ʞʝ ʍʦʨʦʰʠʡ 

9 -//- ʊʦ ʞʝ -//- ʊʦ ʞʝ 

12 -//- -// -//- ʉʨʝʜʥʠʡ 

ʏʝʨʥʳʡ ʤʘʢʨʫʨʫʩ (ʄʯ) 

3 ʈʳʙʥʳʡ ʩʣʘʙʦ ʚʳʨʘʞʝʥ ʉʣʝʛʢʘ ʩʣʘʜʢʦʚʘʪʳʡ ʊʨʝʩʢʦʚʳʝ ʨʳʙʳ ʊʆ ʍʦʨʦʰʠʡ 

6 ʊʦ ʞʝ ʆʪʩʫʪʩʪʚʫʝʪ ʊʦ ʞʝ ʊʦ ʞʝ 

9 -//- ʊʦ ʞʝ -//- -//- 

12 ʆʪʩʫʪʩʪʚʫʝʪ -//- ʆʪʩʫʪʩʪʚʫʝʪ -//- 

ʄʘʢʨʫʨʫʩ ʥʝʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʚʠʜʘ (ʄʭ) 

3 ʈʳʙʥʳʡ ʦʯʝʥʴ ʩʣʘʙʳʡ ʃʝʛʢʘʷ ʢʠʩʣʠʥʢʘ ɸʥʘʣʦʛ ʥʝ ʠʟʚʝʩʪʝʥ ʋʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʡ 

6 ʆʪʩʫʪʩʪʚʫʝʪ ʆʪʩʫʪʩʪʚʫʝʪ ʊʦ ʞʝ ʆʪʨʠʮʘʪʝʣʴʥʳʡ 

9 ʊʦ ʞʝ ʊʦ ʞʝ -//- ʊʦ ʞʝ 

12 -//- -//- -//- -//- 

*ʧʦʣʥʦʝ ʦʧʠʩʘʥʠʝ ʪʝʨʤʠʥʘ çʨʳʙʥʳʡè ʦʙʦʟʥʘʯʘʝʪ ʚ ʪʦʤ ʯʠʩʣʝ çʭʘʨʘʢʪʝʨʥʳʡ ʄʊ-ʊʆè. 
 

ʆʀ ʄʤ ʧʦʟʠʮʠʠ 3.1 ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʜʥʦʦʙʨʘʟʥʳʡ ʉʇ, ʧʨʦʜʦʣʞʘʶʱʠʡʩʷ ʦʪ 3 ʜʦ 12 

ʤʠʥ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʄʊ-ʊʆ ʧʨʦʪʠʚ ʠʟʤʝʥʝʥʠʷ ʩʝʥ-

ʩʦʨʥʳʭ ʩʚʦʡʩʪʚ ʚʦ ɺʢʫʩʝ. ʇʦʟʠʮʠʷ 3.2 ʧʦʩʨʝʜʩʪʚʦʤ ʩʥʠʞʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ɽʇ-3 ʚ ʥʘʯʘʣʴ-

ʥʳʡ ʧʝʨʠʦʜ ʧʨʦʮʝʩʩʘ ʊʆ ʦʪ 6 ʜʦ 12 ʤʠʥ ʦʩʪʘʚʘʣʘʩʴ ʚ ʚʠʜʝ ʉʇ. ʇʦʟʠʮʠʷ 3.3 ʩʦʜʝʨʞʘʣʘ ʥʝʠʟ-

ʤʝʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ ï ʦʪ 3 

ʜʦ 12 ʤʠʥ, ʦʜʥʦʟʥʘʯʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʨʝʜʢʦ ʚʩʪʨʝʯʘʝʤʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʦʪʠʚ ʊʆ. ɺ ʦʪ-

ʣʠʯʠʝ ʦʪ ʧʨʝʜʳʜʫʱʠʭ, ʧʦʟʠʮʠʷ 3.4 ʆʙʦʙʱʘʶʱʠʡ ʚʢʫʩ ʤʝʥʷʣʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʧʦ ʪʨʘʧʝʮʝ-

ʠʜʘʣʴʥʦʡ ʢʨʠʚʦʡ: ʚ ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ ʊʆ ʧʦʜʲʝʤ ʢʘʯʝʩʪʚʘ ʜʦ ʭʦʨʦʰʝʛʦ, ʜʣʷʱʠʡʩʷ ʚ ʉʇ 6 

ʤʠʥ, ʠ ʧʦʩʣʝʜʫʶʱʝʝ ʚʦʟʚʨʘʱʝʥʠʝ ʢ ʩʨʝʜʥʝʤʫ ʢʘʯʝʩʪʚʫ.  

ʄʯ, ʢʘʢ ʆʀ ɺʢʫʩʘ, ʚ ʧʦʟʠʮʠʠ 3.1 ʦʙʨʘʟʦʚʘʣ ʉʇ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʦʪ 3 ʜʦ 12 ʤʠʥ, ʯʪʦ ʩʚʠ-

ʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʩʦʢʦʡ ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʠ ʢ ʠʟʤʝʥʝʥʠʶ ʩʝʥʩʦʨʥʳʭ ʩʚʦʡʩʪʚ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʠ-

ʪʫʘʮʠʠ. ʇʦʟʠʮʠʷ 3.2 ʦʪ 3 ʜʦ 6 ʤʠʥ ʦʧʠʩʘʥʘ ʢʘʢ ʩʣʝʛʢʘ ʩʣʘʜʢʦʚʘʪʘʷ, ʟʘʪʝʤ ʦʪ 6 ʜʦ 12 ʤʠʥ ï ʉʇ; ʧʦʟʠ-

ʮʠʷ 3.3 ʦʪ 3 ʜʦ 9 ʤʠʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʉʇ, ʦʪ 9 ʜʦ 12 ʤʠʥ ï ʦʪʩʫʪʩʪʚʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʠʟʤʝʥʝʥʠʷ ʠ ʩʪʘʙʠʣʴʥʦʩʪʴ ʚʤʝʩʪʝ ʚʟʷʪʳʝ. ʋ ʧʦʟʠʮʠʠ 3.4 ʦʜʥʦʨʦʜʥʳʡ ʉʇ ʧʨʦʜʦʣʞʠ-

ʪʝʣʴʥʦʩʪʴʶ ʦʪ 3 ʜʦ 12 ʤʠʥ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʭʦʨʦʰʝʛʦ ʢʘʯʝʩʪʚʘ.  

ʆʀ ʄʭ ʦʙʣʘʜʘʝʪ ʦʪʣʠʯʠʪʝʣʴʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʩʝʥʩʦʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ. ʇʦʟʠʮʠʠ 

3.1, 3.2 ʠ 3.4 ʙʣʠʟʢʦ ʧʦʜʦʙʥʳ ï ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʧʨʦʮʝʩʩʘ ʊʆ ʫʤʝʥʴʰʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ɽʇ, ʟʘʪʝʤ ʦʪ 6 ʜʦ 12 ʤʠʥ ʦʮʝʥʢʠ ʦʪʩʫʪʩʪʚʫʶʪ, ʯʪʦ ʪʘʢʞʝ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʜʣʠʪʝʣʴʥʦʤʫ ʉʇ. 

ʇʦʟʠʮʠʷ 3.3 ʦʧʠʩʳʚʘʝʪ ɽʇ ʢʘʢ çʘʥʘʣʦʛ ʥʝʠʟʚʝʩʪʥʳʡè ʥʘ ʚʩʝʤ ʧʝʨʠʦʜʝ ʧʨʦʮʝʩʩʘ ʊʆ. ɽʩʣʠ ʥʝ 

ʧʨʠʥʠʤʘʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʥʘʣʠʯʠʝ ʙʦʣʴʰʠʥʩʪʚʘ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʩʝʥʩʦʨʥʳʭ ʩʚʦʡʩʪʚ ɺʢʫʩʘ, ʪʦ 

ʄʭ ʤʦʞʥʦ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ ʫʩʪʦʡʯʠʚʳʡ ʧʨʦʪʠʚ ʧʨʦʮʝʩʩʘ ʊʆ ʦʙʲʝʢʪ. ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ʊʆ ʠ 
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ʩʚʦʝʦʙʨʘʟʠʝ ʩʝʥʩʦʨʥʳʭ ʩʚʦʡʩʪʚ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʶʪ ʄʭ ʚʦ ɺʢʫʩʝ ʦʪ ʄʤ ʠ ʄʯ, ʛʜʝ ʦʥʠ 

ʙʣʠʟʢʦ ʧʦʜʦʙʥʳ ʧʦ ʚʥʫʪʨʠʚʠʜʦʚʳʤ ʧʦʢʘʟʘʪʝʣʷʤ. 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʂʦʥʩʠʩʪʝʥʮʠʷ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʎʚʝʪʘ, ɿʘʧʘʭʘ ʠ ɺʢʫʩʘ ʧʨʝʚʦʩʭʦʜʷʱʠʤ ʢʦ-

ʣʠʯʝʩʪʚʦʤ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʝʝ ʩʚʦʡʩʪʚ, ʚʳʨʘʞʝʥʥʳʭ ʩʣʦʚʝʩʥʦ (ʪʘʙʣ. 4). 

ʊʘʙʣʠʮʘ 4 

ɺʣʠʷʥʠʝ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʢʨʘʪʢʦʛʦ ʠʥʪʝʨʚʘʣʘ ʚʨʝʤʝʥʠ ʥʘ ʩʣʦʚʝʩʥʦʝ ʦʧʠʩʘʥʠʝ 

ʂʦʥʩʠʩʪʝʥʮʠʠ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʨʳʙʳ 

Table 4 

The effect of heat treatment of a short time interval on the verbal description of the con-

sistency of fish muscle tissue 

ʊʆ, 

ʤʠʥ 

ɽʇ-ɿ 

4.1.ʇʨʝʦʙʣʘʜʘʶʱʘʷ 4.2.ɺʠʟʫʘʣʴʥʘʷ 4.3.ʉʨʘʚʥʝʥʠʷ 4.4. ɼʝʬʦʨʤʘʮʠʠ 

ʄʘʣʦʛʣʘʟʳʡ ʤʘʢʨʫʨʫʩ (ʄʤ) 

0 ʅʝʞʥʘʷ; 

ʇʣʦʪʥʦʚʘʪʘʷ 

ʆʜʥʦʨʦʜʥʘʷ; 

ɿʥʘʯʠʪʝʣʴʥʦ 

ʚʦʜʷʥʠʩʪʘʷ 

ʉʳʨʦʛʦ ʧʘʣʪʫʩʘ 

ʩʠʥʝʢʦʨʦʛʦ 

ʈʘʩʧʦʣʟʘʶʱʘʷʩʷ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦ; 

ʆʪʜʝʣʷʝʪʩʷ ʧʨʦʟʨʘʯʥʘʷ ʪʢʘʥʝʚʘʷ 

ʞʠʜʢʦʩʪʴ 

3 ʆʯʝʥʴ ʥʝʞʥʘʷ; 

ʇʣʦʪʥʦʚʘʪʘʷ 

ʆʜʥʦʨʦʜʥʘʷ; 

ɺʦʜʷʥʠʩʪʘʷ 

ɺʘʨʝʥʦʛʦ ʧʘʣʪʫʩʘ 

ʩʠʥʝʢʦʨʦʛʦ 

ʈʘʩʧʘʜʘʶʱʘʷʩʷ ʥʘ ʢʨʫʧʥʳʝ 

ʤʠʦʩʝʧʪʳ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦ; 

ʆʪʜʝʣʷʝʪʩʷ ʧʨʦʟʨʘʯʥʳʡ ʙʫʣʴʦʥ 

6 ʆʯʝʥʴ ʥʝʞʥʘʷ; 

ɼʦʩʪʘʪʦʯʥʦ 

ʧʣʦʪʥʘʷ 

ʅʝʩʢʦʣʴʢʦ 

ʚʦʣʦʢʥʠʩʪʘʷ; 

ʅʝʩʢʦʣʴʢʦ 

ʚʦʜʷʥʠʩʪʘʷ 

ɺʘʨʝʥʦʛʦ ʧʘʣʪʫʩʘ 

ʩʠʥʝʢʦʨʦʛʦ 

ʈʘʟʜʝʣʷʶʱʘʷʩʷ ʥʘ ʢʨʫʧʥʳʝ 

ʤʠʦʩʝʧʪʳ** 

 

9 ʊʦ ʞʝ ʄʝʣʢʦʚʦʣʦʢʥʠʩʪʘʷ; 

ʉʣʝʛʢʘ ʚʦʜʷʥʠʩʪʘʷ 

ʊʦ ʞʝ ʊʦ ʞʝ 

12 ʆʯʝʥʴ ʥʝʞʥʘʷ; 

ʇʣʦʪʥʦʚʘʪʘʷ 

ʊʦ ʞʝ -//- -//- 

ʏʝʨʥʳʡ ʤʘʢʨʫʨʫʩ (ʄʯ) 

0 ʆʪʥʦʩʠʪʝʣʴʥʦ 

ʧʣʦʪʥʘʷ 

ʆʜʥʦʨʦʜʥʘʷ; 

ʄʘʣʦ ʚʦʜʷʥʠʩʪʘʷ 

ʊʨʝʩʢʦʚʳʭ ʨʳʙ 

ʩʳʨʳʭ 

ʅʝʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʩʣʘʠʚʘʶʱʘʷʩʷ ʥʘ 

ʤʠʦʩʝʧʪʳ** 

3 ɼʦʩʪʘʪʦʯʥʦ 

ʧʣʦʪʥʘʷ; 

ʉʨʝʜʥʝʡ ʩʦʯʥʦʩʪʠ 

ʂʨʫʧʥʦʚʦʣʦʢʥʠʩʪʘʷ ʊʨʝʩʢʦʚʳʭ ʨʳʙ 

ʚʘʨʝʥʳʭ 

ʈʘʟʜʝʣʷʶʱʘʷʩʷ ʥʘ ʤʠʦʩʝʧʪʳ** 

6 ʇʣʦʪʥʦʚʘʪʘʷ; 

ʉʨʝʜʥʝʡ ʩʦʯʥʦʩʪʠ 

ʊʦ ʞʝ ʊʦ ʞʝ ʈʘʟʜʝʣʷʶʱʘʷʩʷ ʧʦʣʥʦʩʪʴʶ ʥʘ 

ʤʠʦʩʝʧʪʳ** 

9 ʇʣʦʪʥʘʷ; 

ʉʣʝʛʢʘ ʩʫʭʦʚʘʪʘʷ 

-//- -//- ʈʘʩʧʘʜʘʶʱʘʷʩʷ ʥʘ ʚʦʣʦʢʥʘ*3; 

ʆʱʫʱʝʥʠʝ ʤʝʣʢʠʭ ʦʧʠʣʦʢ*4 

12 ʇʣʦʪʥʘʷ; 

ʉʫʭʦʚʘʪʘʷ 

-//- -//- ʊʦ ʞʝ 

ʄʘʢʨʫʨʫʩ ʥʝʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʚʠʜʘ (ʄʭ) 

0 ʅʝʩʢʦʣʴʢʦ 

ʧʣʦʪʥʦʚʘʪʘʷ; 

ʉʫʭʘʷ 

ʇʦʨʠʩʪʘʷ ʉʪʘʨʦʡ ʩʳʨʦʡ 

ʪʨʝʩʢʠ 

ʇʨʫʞʠʥʠʩʪʘʷ**; 

ʇʣʦʭʦ ʧʦʜʜʘʝʪʩʷ ʨʘʟʨʫʰʝʥʠʶ 
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3 ʋʧʣʦʪʥʝʥʥʘʷ; 

ʉʫʭʦʚʘʪʘʷ; 

ʅʝʩʢʦʣʴʢʦ 

ʨʝʟʠʥʠʩʪʘʷ* 

ʉʲʝʞʠʚʰʘʷʩʷ*5 ɺʘʨʝʥʦʛʦ 

ʛʨʝʙʝʰʢʘ 

ʂʨʦʰʘʱʘʷʩʷ ʥʘ ʠʛʦʣʴʯʘʪʳʝ ʚʦ-

ʣʦʢʥʘ*3; 

ʆʱʫʱʝʥʠʝ ʤʝʣʢʠʭ ʦʧʠʣʦʢ*4 

6 ʇʣʦʪʥʘʷ; 

ʉʫʭʘʷ; 

ʅʝʩʢʦʣʴʢʦ 

ʨʝʟʠʥʠʩʪʘʷ 

ʊʦ ʞʝ ʊʦ ʞʝ ʊʦ ʞʝ 

9 -//- -//- -//- -//- 

12 ʇʣʦʪʥʘʷ; 

ʉʫʭʘʷ; 

ʈʝʟʠʥʠʩʪʘʷ 

-//- -//- -//- 

*ʪʝʨʤʠʥ çʨʝʟʠʥʠʩʪʦʩʪʴè ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʠ ʥʘʞʘʪʠʠ; **ʧʨʠ ʥʘʞʘʪʠʠ ʩʪʦʣʦʚʳʤ ʧʨʠʙʦʨʦʤ (ʚʠʣʢʦʡ) ʧʦʜ ʫʛʣʦʤ 45Á;  

*3ʧʨʠ ʨʘʩʪʠʨʘʥʠʠ ʤʝʞʜʫ ʧʘʣʴʮʘʤʠ; *4ʧʨʠ ʨʘʟʞʝʚʳʚʘʥʠʠ; *5ʩʞʘʚʰʘʷʩʷ.  

 

ʆʀ ʄʤ ʧʦʟʠʮʠʠ 4.1 ʚʢʣʶʯʘʝʪ ʜʚʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ï ʥʝʞʥʘʷ ʠ ʧʣʦʪʥʘʷ ï ʢʘʢ ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʳʝ ʝʜʠʥʠʮʳ, ʩʦʯʝʪʘʥʠʝ ʢʦʪʦʨʳʭ ʚ ʦʜʥʦʤ ʠʩʪʦʯʥʠʢʝ ʚʩʪʨʝʯʘʝʪʩʷ ʨʝʜʢʦ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

çʥʝʞʥʘʷè ʩʦʭʨʘʥʠʣʘʩʴ ʥʘ ʵʪʘʧʝ ʧʝʨʝʭʦʜʘ ʦʪ ʄʊ-ʉ ʚ ʄʊ-ʊʆ ʠ ʦʪ 3 ʜʦ 12 ʤʠʥ ʦʩʪʘʚʘʣʘʩʴ çʦʯʝʥʴ 

ʥʝʞʥʦʡè, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʪʥʝʩʪʠ ʝʝ ʢ ʫʩʪʦʡʯʠʚʳʤ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʧʨʦʮʝʩʩʝ ʊʆ ʠ ʦʙʨʘʟʫʝʪ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ ʉʇ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ çʧʣʦʪʥʘʷè, ʧʝʨʝʭʦʜʷʱʘʷ ʚ çʜʦʩʪʘʪʦʯʥʦ ʧʣʦʪʥʫʶè, ʩʦ-

ʩʪʘʚʣʷʝʪ ʉʇ ʦʪ 6 ʜʦ 9 ʤʠʥ. ʇʦʟʠʮʠʷ 4.2 ɺʠʟʫʘʣʴʥʘʷ ʚʢʣʶʯʘʝʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ çʦʜʥʦʨʦʜʥʘʷè ʠ 

çʟʥʘʯʠʪʝʣʴʥʦ ʚʦʜʷʥʠʩʪʘʷè, ʧʝʨʚʘʷ ʠʟ ʢʦʪʦʨʳʭ ʧʦʩʣʝ ʧʝʨʠʦʜʘ 0ï6 ʤʠʥ ʟʘʤʝʥʝʥʘ çʥʝʩʢʦʣʴʢʦ 

ʚʦʣʦʢʥʠʩʪʦʡè ʠ ʦʪ 9 ʜʦ 12 ʤʠʥ, ʦʙʨʘʟʫʷ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʡ ʉʇ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ çʚʦʜʷʥʠʩʪʦʩʪʴè 

ʠʟʤʝʥʠʣʘʩʴ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʪ 0 ʜʦ 6 ʤʠʥ, ʦʙʨʘʟʫʷ ʥʘ ʧʦʩʣʝʜʥʝʤ ʵʪʘʧʝ ʉʇ. 

ʉʨʘʚʥʝʥʠʝ (ʧʦʟʠʮʠʷ 4.3) ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʜʚʘ ʥʝʨʘʚʥʳʭ ʚʨʝʤʝʥʥʳʭ ʧʝʨʠʦʜʘ: ʦʪ 0 ʜʦ 3 çʩʳʨʦʡ 

ʧʘʣʪʫʩè ʠ ʦʪ 3 ʜʦ 12 ʤʠʥ çʚʘʨʝʥʳʡ ʧʘʣʪʫʩè, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʜʣʠʪʝʣʴʥʳʡ ʉʇ. ʇʦʟʠʮʠʷ 4.4 

ɼʝʬʦʨʤʘʮʠʷ ʦʙʲʝʜʠʥʷʝʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʨʫʢʪʫʨʳ çʦʪʜʝʣʝʥʠʝ ʞʠʜʢʦʩʪʠè ʢʘʢ ʚʪʦʨʘʷ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʘ, ʠʟʤʝʥʷʶʱʘʷʩʷ ʦʪ 0 ʜʦ 6 ʤʠʥ, ʧʝʨʝʭʦʜʷ ʢ ʧʦʩʪʦʷʥʥʦʤʫ ʩʦʩʪʦʷʥʠʶ ʦʪ 6 ʜʦ 12 ʤʠʥ, 

ʦʙʨʘʟʫʷ ʉʇ. 

ʄʯ ʚ ʧʦʟʠʮʠʠ 4.1 ʩʳʨʘʷ ʄʊ ʚʢʣʶʯʘʝʪ ʦʜʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ï çʦʪʥʦʩʠʪʝʣʴʥʦ ʧʣʦʪʥʘʷè, 

ʧʦʚʳʰʘʶʱʘʷʩʷ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʪ 0 ʜʦ 6 ʤʠʥ ʠ ʦʙʨʘʟʫʶʱʘʷ ʉʇ ʚ ʩʦʩʪʦʷʥʠʠ çʧʣʦʪʥʘʷè ʩ 9 

ʜʦ 12 ʤʠʥ. ɺ ʵʪʦʡ ʞʝ ʧʦʟʠʮʠʠ ʚʪʦʨʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ çʩʨʝʜʥʷʷ ʩʦʯʥʦʩʪʴè ʧʦʩʣʝ 3 ʤʠʥ ʊʆ ʦʙ-

ʨʘʟʫʝʪ ʉʇ (ʦʪ 3 ʜʦ 9 ʤʠʥ), ʧʦʩʣʝ ʯʝʛʦ ʠʜʫʪ ʟʘʤʝʱʝʥʠʷ ʦʪ çʩʣʝʛʢʘ ʩʫʭʦʚʘʪʦʡè ʜʦ çʩʫʭʦʚʘʪʦʡè. 

ʇʦʜʦʙʥʳʝ ʟʘʤʝʱʝʥʠʷ ʦʪ 0 ʯʝʨʝʟ çʩʦʯʥʦʩʪʴè ʨʘʟʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʦ çʩʫʭʦʚʘʪʦʡè ʧʨʦʭʦʜʷʪ 

ʧʝʨʠʦʜ ʠʟʤʝʥʝʥʠʡ ʦʪ 3 ʜʦ 12 ʤʠʥ. ʇʦʟʠʮʠʷ 4.2 ʠʣʣʶʩʪʨʠʨʫʝʪ çʦʜʥʦʨʦʜʥʦʩʪʴè ʠ çʤʘʣʫʶ ʚʦʜʷ-

ʥʠʩʪʦʩʪʴè ʦʪ 0 ʜʦ 3 ʤʠʥ, ʪ.ʝ., ʭʘʨʘʢʪʝʨʠʟʫʷ ʄʊ-ʉ, ʟʘʪʝʤ ʪʝʨʷʶʪ ʠʭ ʦʪ 3 ʜʦ 12 ʤʠʥ ʠ ʧʝʨʝʭʦʜʷʪ 

ʥʘ ʧʦʩʪʦʷʥʥʳʡ ʪʝʨʤʠʥ çʢʨʫʧʥʦʚʦʣʦʢʥʠʩʪʘʷè ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʉʇ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʨʝʟʢʦʡ ʧʝʨʝ-

ʤʝʥʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʪ ʄʊ-ʉ ʜʦ ʄʊ-ʊʆ, ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʠʟʤʝʥʠʚʰʝʡ ʵʪʦʛʦ ʩʝʥʩʦʨʥʦʛʦ ʩʚʦʡ-

ʩʪʚʘ. ʇʦʟʠʮʠʷ 4.3 ʄʯ ʧʦʣʥʦʩʪʴʶ ʘʥʘʣʦʛʠʯʥʘʷ ʩ ʦʙʨʘʟʮʦʤ ʄʤ, ʨʘʩʭʦʞʜʝʥʠʝ ʠʤʝʝʪʩʷ ʪʦʣʴʢʦ ʚ 

ʦʙʨʘʟʮʝ ʩʨʘʚʥʝʥʠʷ. ʇʦʟʠʮʠʷ 4.4 ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʫʨʦʚʝʥʴ ʜʝʬʦʨʤʘʮʠʠ ʚ ʧʝʨʠʦʜ ʦʪ 0 ʜʦ 6 ʤʠʥ, 

ʧʦʩʣʝ ʯʝʛʦ ʦʙʨʘʟʫʝʪ ʉʇ (6ï12 ʤʠʥ), ʛʜʝ ʜʦʧʦʣʥʷʝʪ ʚʪʦʨʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ çʦʱʫʱʝʥʠʝ ʤʝʣʢʠʭ 

ʦʧʠʣʦʢè. 

ʄʭ ʧʦʟʠʮʠʷ 4.1: ʢʘʢ ʠ ʚ ʧʨʝʜʳʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʥʘʭʦʜʷʪʩʷ ʨʘʩʭʦʞʜʝʥʠʷ ʤʝʞʜʫ ʄʭ 

ʠ ʜʚʫʤʷ ʜʨʫʛʠʤʠ ʦʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʄʤ ʠ ʄʯ. ɺ ʪʨʝʭʤʠʥʫʪʥʳʡ ʧʝʨʝʭʦʜ ʦʪ ʄʊ-ʉ ʜʦ 

ʄʊ-ʊʆ ʩʚʦʡʩʪʚʘ çʥʝʩʢʦʣʴʢʦ ʧʣʦʪʥʦʚʘʪʘʷè ʠ çʩʫʭʘʷè ʜʦʧʦʣʥʷʶʪ ʪʨʝʪʴʝʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ï 

çʥʝʩʢʦʣʴʢʦ ʨʝʟʠʥʠʩʪʘʷè, ʦʙʨʘʟʫʶʱʘʷ ʦʪ 6 ʜʦ 9 ʤʠʥ ʉʇ, ʥʘ ʧʦʩʣʝʜʥʝʤ ʵʪʘʧʝ ʚʩʝ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʠ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʚʠʜʝ ʩʣʦʚʝʩʥʳʭ ʦʧʠʩʘʥʠʡ çʧʣʦʪʥʘʷè, çʩʫʭʘʷè ʠ çʨʝʟʠʥʠʩʪʘʷè. ʊʘʢʘʷ ʩʠ-

ʪʫʘʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʦʪʥʝʩʝʥʘ ʢ ʧʨʠʤʝʨʫ ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʳʭ ʠʟʤʝʥʝʥʠʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʪʨʝʭ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢ ʚ ʧʦʟʠʮʠʠ 4.1. ʇʦʟʠʮʠʠ 4.2 ɺʠʟʫʘʣʴʥʘʷ ʠ 4.3 ʉʨʘʚʥʝʥʠʷ ʧʨʦʷʚʣʷʶʪ ʤʝʞʜʫ ʩʦʙʦʡ 
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ʩʭʦʞʝʝ ʧʦʚʝʜʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʘʢ ʚ ʧʝʨʠʦʜ ʧʝʨʝʭʦʜʘ ʠʟ ʩʦʩʪʦʷʥʠʷ ʄʊ-ʉ ʚ ʄʊ-ʊʆ (ʜʣʠ-

ʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʘ 3 ʤʠʥ), ʪʘʢ ʠ ʧʦʩʪʦʷʥʩʪʚʘ ʉʇ ʚ ʧʝʨʠʦʜ ʦʪ 3 ʜʦ 12 ʤʠʥ. ʇʦʟʠʮʠʷ 4.4 ʘʥʘʣʦ-

ʛʠʯʥʘ ʧʦʟʠʮʠʷʤ 4.2 ʠ 4.3, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʥʘʣʠʯʠʷ ʚ ʥʝʡ ʜʚʫʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ɺ ʂʦʥʩʠʩʪʝʥʮʠʠ 

ʄʭ ʚ ʮʝʣʦʤ ʨʘʟʣʠʯʘʝʪʩʷ ʩ ʄʤ ʠ ʄʯ ʤʦʤʝʥʪʦʤ ʧʝʨʝʭʦʜʘ ʦʪ ʄʊ-ʉ ʢ ʄʊ-ʊʆ, ʛʜʝ ʧʨʦʠʩʭʦʜʷʱʠʝ 

ʧʝʨʝʤʝʥʳ ʚ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʧʦʷʚʣʝʥʠʝʤ ʯʝʨʝʟ 3 ʤʠʥ ʊʆ ʥʦʚʳʭ ʩʝʥʩʦʨʥʳʭ 

ʩʚʦʡʩʪʚ.  

ɻʝʜʦʥʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʉʆʉʉ ʩʳʨʴʷ ʠ ʧʨʦʜʫʢʮʠʠ 

ʦʛʨʘʥʠʯʝʥʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʠʩʧʦʣʴʟʫʝʤʳʭ ʣʝʢʩʠʯʝʩʢʠʭ ʝʜʠʥʠʮ, ʥʝ ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʦʧʠʩʘʥʠʶ 

ʨʝʟʫʣʴʪʘʪʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʦʪ ʦʨʛʘʥʦʚ ʯʫʚʩʪʚ (ʪʘʙʣ. 5).  

ʊʘʙʣʠʮʘ 5 

ɺʣʠʷʥʠʝ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʢʨʘʪʢʦʛʦ ʠʥʪʝʨʚʘʣʘ ʚʨʝʤʝʥʠ ʥʘ ʛʝʜʦʥʠʯʝʩʢʫʶ ʦʮʝʥʢʫ 

ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʨʳʙʳ 

Table 5 

The effect of heat treatment of a short time interval on the hedonic assessment of fish muscle 

tissue 

ʊʆ, ʤʠʥ ʎʚʝʪ ɿʘʧʘʭ ɺʢʫʩ ʂʦʥʩʠʩʪʝʥʮʠʷ 

ʄʘʣʦʛʣʘʟʳʡ ʤʘʢʨʫʨʫʩ (ʄʤ) 

0 ʇʨʠʷʪʥʳʡ ʇʨʠʷʪʥʳʡ ï ʇʨʠʷʪʥʘʷ 

3 ʊʦ ʞʝ ʊʦ ʞʝ ɼʦʚʦʣʴʥʦ 

ʧʨʠʷʪʥʳʡ 

ʊʦ ʞʝ 

6 -//- -//- ʇʨʠʷʪʥʳʡ ʅʝ ʦʯʝʥʴ ʧʨʠʷʪʥʘʷ 

9 -//- -//- ʊʦ ʞʝ ʊʦ ʞʝ 

12 -//- -//- ɼʦʚʦʣʴʥʦ 

ʧʨʠʷʪʥʳʡ 

-//- 

ʏʝʨʥʳʡ ʤʘʢʨʫʨʫʩ (ʄʯ) 

0 ʇʨʠʷʪʥʳʡ ʇʨʠʷʪʥʳʡ ï ʇʨʠʷʪʥʘʷ 

3 ʊʦ ʞʝ ʊʦ ʞʝ ʇʨʠʷʪʥʳʡ ʆʯʝʥʴ ʧʨʠʷʪʥʘʷ 

6 -//- -//- ʇʨʠʷʪʥʳʡ ʊʦ ʞʝ 

9 -//- -//- ɼʦʚʦʣʴʥʦ 

ʧʨʠʷʪʥʳʡ 

ʉʨʝʜʥʝ ʧʨʠʷʪʥʘʷ 

12 -//- -//- ʊʦ ʞʝ ʅʝ ʦʯʝʥʴ ʧʨʠʷʪʥʘʷ 

ʄʘʢʨʫʨʫʩ ʥʝʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʚʠʜʘ (ʄʭ) 

0 ʄʘʣʦʧʨʠʷʪʥʳʡ ʅʝʧʨʠʷʪʥʳʡ - ʉʨʝʜʥʝ ʧʨʠʷʪʥʘʷ 

3 ʊʦ ʞʝ ʊʦ ʞʝ ʅʝ ʧʨʠʷʪʥʳʡ ʊʦ ʞʝ 

6 -//- -//- ʊʦ ʞʝ ʅʝ ʧʨʠʷʪʥʘʷ 

9 -//- ʄʘʣʦʧʨʠʷʪʥʳʡ -//- ʊʦ ʞʝ 

12 -//- -//- -//- -//- 

 
ɻʆ ʎʚʝʪʘ ʢʨʘʪʢʦ ʠʣʣʶʩʪʨʠʨʫʝʪ ʝʛʦ ʢʘʢ ʧʨʠʷʪʥʳʡ ʚ ʆʀ ʄʤ ʠ ʄʯ, ʢʦʪʦʨʳʡ ʦʩʪʘʝʪʩʷ ʥʝʠʟ-

ʤʝʥʥʳʤ ʦʪ 0 ʜʦ 12 ʤʠʥ ʧʨʦʮʝʩʩʘ ʊʆ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ ʉʇ. ɸʥʘʣʦʛʠʯʥʦ ʎʚʝʪʫ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠ ɿʘʧʘʭ ʄʤ ʠ ʄʯ. ʆʙʨʘʟʝʮ ʄʭ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚʳʰʝ ʄʤ ʠ ʄʯ 

ʙʦʣʝʝ ʥʠʟʢʦʡ ʦʮʝʥʢʦʡ ʎʚʝʪʘ ï ʤʘʣʦʧʨʠʷʪʥʳʡ, ʢʦʪʦʨʳʡ ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʳʤ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ 

ʧʝʨʠʦʜʘ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʦʙʨʘʟʫʝʪ ʉʇ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʪ ʫʩʪʦʡʯʠʚʦʩʪʠ ʎʚʝʪʘ ʄʭ. ɿʘʧʘʭ 

ʄʭ ʦʮʝʥʝʥ ʢʘʢ ʥʝʧʨʠʷʪʥʳʡ ʚ ʪʝʯʝʥʠʝ ʦʪ 0 ʜʦ 6 ʤʠʥ, ʩʦʩʪʘʚʣʷʷ ʥʝʜʣʠʪʝʣʴʥʳʡ ʉʇ, ʢʦʪʦʨʳʡ ʩ 9 
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ʜʦ 12 ʤʠʥ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʤʘʣʦʧʨʠʷʪʥʳʡ, ʯʪʦ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚ ʥʝ-

ʙʦʣʴʰʦʡ ʤʝʨʝ ʚʣʠʷʥʠʝ ʧʨʦʮʝʩʩʘ ʊʆ ʥʘ ɻʆ.  

ʆʮʝʥʢʘ ɺʢʫʩʘ, ʥʘʯʠʥʘʶʱʘʷʩʷ ʩ 3 ʤʠʥ ʚ ʆʀ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʨʷʜ ʤʝʥʷʶʱʠʭʩʷ ʚʦ ʚʨʝʤʝʥʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ: ʄʤ ï ʜʦʚʦʣʴʥʦ ʧʨʠʷʪʥʳʡ ï ʜʚʘʞʜʳ ʧʨʠʷʪʥʳʡ ʠ ʚʦʟʚʨʘʪ ʢ ʜʦʚʦʣʴʥʦ ʧʨʠʷʪʥʦʤʫ; 

ʄʯ ʦʮʝʥʢʘ ʙʣʠʟʢʘ ʢ ʄʤ, ʘ ʄʭ ʠʤʝʝʪ ʥʝʧʨʠʷʪʥʳʡ ɺʢʫʩ ʚ ʪʝʯʝʥʠʝ ʦʪ 3 ʜʦ 12 ʤʠʥ ʠ ʦʙʨʘʟʫʝʪ ʉʇ 

ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ.  

ʂʦʥʩʠʩʪʝʥʮʠʷ ʫ ʄʤ, ʄʯ ʠ ʄʭ ʚ ɻʆ ʤʝʥʷʝʪ ʭʘʨʘʢʪʝʨ ʚ ʧʨʝʜʝʣʝ 2ï3 ʨʘʟ ʟʘ ʧʝʨʠʦʜ ʦʪ 0 ʜʦ 

12 ʤʠʥ. ʄʤ ʦʧʠʩʘʥ ʢʘʢ ʧʨʠʷʪʥʳʡ ʚ ʪʝʯʝʥʠʝ 6 ʤʠʥ, ʥʝ ʦʯʝʥʴ ʧʨʠʷʪʥʳʤ ʜʘʣʝʝ ʜʦ 12 ʤʠʥ. ʄʯ 

ʦʮʝʥʝʥ ʛʦʨʘʟʜʦ ʚʳʰʝ ʧʦ ʢʘʯʝʩʪʚʫ ï ʧʨʠʷʪʥʘʷ ʦʪ 0 ʜʦ 3 ʤʠʥ, ʦʯʝʥʴ ʧʨʠʷʪʥʘʷ ʩ 3 ʜʦ 6 ʤʠʥ, ʟʘʪʝʤ 

ʩʨʝʜʥʝ ʧʨʠʷʪʥʘʷ ʠ ʥʝ ʦʯʝʥʴ ʧʨʠʷʪʥʘʷ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨ ʙʳʩʪʨʦʡ ʧʝʨʝʤʝʥʳ ʢʘʯʝʩʪʚʘ 

ʧʦ ʚʨʝʤʝʥʠ ʩ ʧʝʨʝʭʦʜʦʤ ʦʪ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚ ʩʝʨʝʜʠʥʝ ʧʨʦʮʝʩʩʘ ʊʆ ʜʦ ʥʠʟʢʦʡ ʚ ʢʦʥʮʝ. ʄʭ ʦʪ 

ʩʨʝʜʥʝ ʧʨʠʷʪʥʦʡ ʦʮʝʥʢʠ ʚ ʪʝʯʝʥʠʝ ʦʪ 0 ʜʦ 6 ʤʠʥ ʩʥʠʞʘʝʪ ʢʘʯʝʩʪʚʦ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʊʆ ʜʦ 

ʥʝʧʨʠʷʪʥʦʛʦ, ʢʦʪʦʨʳʡ ʦʩʪʘʝʪʩʷ ʜʦ ʢʦʥʮʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʝʠʟʤʝʥʥʳʤ, ʧʨʝʜʩʪʘʚʣʷʷ ʩʨʝʜʥʝʡ ʧʨʦ-

ʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʉʇ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ɻʆ, ʧʨʦʮʝʩʩ ʚʳʧʦʣʥʝʥʠʷ ʢʦʪʦʨʦʡ ʥʘʤʥʦʛʦ ʤʝʥʝʝ ʩʣʦʞʥʳʡ ʠ ʢʦ-

ʨʦʯʝ ʧʦ ʚʨʝʤʝʥʠ, ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʜʦʩʪʘʪʦʯʥʦ ʧʦʜʨʦʙʥʳʝ ʧʦʣʝʟʥʳʝ ʩʚʝʜʝʥʠʷ. 

ʂʦʣʠʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʠʟʤʝʥʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʟʫʯʘʝʤʳʭ ʝʜʠʥʠʯʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʣʠʷʥʠʷ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʢʨʘʪʢʦʛʦ ʠʥʪʝʨʚʘʣʘ ʚʨʝʤʝʥʠ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ 

ʨʳʙʳ ʚʳʨʘʞʝʥʘ ʛʨʘʬʠʯʝʩʢʠ ʠ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 1ï5.  

 

 

ʈʠʩ. 1. ɺʣʠʷʥʠʝ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʢʨʘʪʢʦʛʦ ʠʥʪʝʨʚʘʣʘ ʚʨʝʤʝʥʠ ʥʘ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʦʮʝʥʢʫ 

ʎʚʝʪʘ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʨʳʙʳ, ʙʘʣʣ. ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ 

Fig. 1. The effect of heat treatment of a short time interval on the quantitative assessment of the color of fish 

muscle tissue, score. Compiled by the authors 

ʎʚʝʪ ʦʩʥʦʚʥʦʡ ʚ ʠʩʭʦʜʥʦʡ ʧʦʟʠʮʠʠ ʟʘʥʠʤʘʝʪ ʫ ʆʀ ʄʤ ʠ ʄʯ ʫʨʦʚʝʥʴ 2 ʠ 3 ʙʘʣʣʘ ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ, ʫ ʄʭ ï ʥʘ ʫʨʦʚʥʝ 6 ʙʘʣʣʦʚ. ʇʦ ʠʩʪʝʯʝʥʠʠ 3 ʤʠʥ ʊʆ ʚʩʝ ʪʨʠ ʆʀ ʧʝʨʝʤʝʩʪʠʣʠʩʴ ʢ 

ʫʨʦʚʥʶ 4 ʙʘʣʣʘ, ʄʤ ï ʯʝʨʝʟ 6 ʤʠʥ, ʄʯ ï ʯʝʨʝʟ 3 ʤʠʥ, ʄʭ ï ʧʦ ʩʣʦʞʥʦʡ ʟʠʛʟʘʛʦʦʙʨʘʟʥʦʡ ʢʨʠʚʦʡ 

ʩʥʠʞʘʝʪʩʷ ʥʘ ʫʨʦʚʝʥʴ 2 ʙʘʣʣʦʚ, ʟʘʥʠʤʘʷ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʝ ʩʪʘʮʠʦʥʘʨʥʦʝ ʧʦʣʦʞʝʥʠʝ ʦʪ 9 ʜʦ 12 

ʤʠʥ. ʆʙʨʘʟʦʚʘʚʰʠʡʩʷ ʧʝʨʠʦʜ ʩʪʘʙʠʣʴʥʦʩʪʠ ʧʨʠ ʚʝʣʠʯʠʥʝ 4 ʙʘʣʣʘ ʦʩʪʘʚʘʣʩʷ ʥʝʠʟʤʝʥʥʳʤ ʜʣʷ 

ʄʤ ʚ ʪʝʯʝʥʠʝ ʦʪ 6 ʜʦ 12 ʤʠʥ, ʘ ʄʯ ï ʦʪ 3 ʜʦ 12 ʤʠʥ, ʟʘʥʠʤʘʷ ʧʨʘʢʪʠʯʝʩʢʠ ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʊʆ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʫʩʪʦʡʯʠʚʦʩʪʠ ʤʳ-

ʰʝʯʥʦʡ ʪʢʘʥʠ ʨʳʙ ʄʤ ʠ ʄʯ. 

ʆʪʪʝʥʢʠ ʎʚʝʪʘ ʚ ʠʩʭʦʜʥʦʡ ʛʨʘʬʠʯʝʩʢʦʡ ʧʦʟʠʮʠʠ ʟʘʥʠʤʘʶʪ (ʚ ʙʘʣʣʘʭ) 1 ï ʄʤ, 3 ï ʄʯ ʠ 

5 ï ʄʭ, ʧʨʠ ʵʪʦʤ ʢʨʠʚʘʷ ʄʭ ʦʩʪʘʸʪʩʷ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ ʚ ʪʝʯʝʥʠʝ 12 ʤʠʥ, ʧʨʦʷʚʠʚ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʊʆ. ʆʀ ʄʤ ʠ ʄʯ, ʧʨʝʦʜʦʣʝʚʘʷ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʮʚʝʪʘ ʦʪʪʝʥʢʦʚ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ 9 ʜʦ 12 ʤʠʥ ʦʙʣʘʜʘʣʠ ʧʦʩʪʦʷʥʥʳʤ ʮʚʝʪʦʤ ʦʪʪʝʥʢʦʚ ʩ ʦʮʝʥʢʦʡ 5 ʙʘʣʣʦʚ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʦʪʤʝʪʠʪʴ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʊʆ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʠʪʫʘʮʠʠ. 

ʎʚʝʪ ʚʢʣʶʯʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʥʘʣʠʯʠʝʤ ʧʦʩʪʦʷʥʥʦʛʦ ʧʝʨʠʦʜʘ ʦʪ 0 ʜʦ 12 ʤʠʥ ʥʘ 

ʫʨʦʚʥʝ 3 ʙʘʣʣʘ ʫ ʄʭ ʠ ʥʝʜʦʣʛʦʚʨʝʤʝʥʥʦʛʦ ʧʝʨʠʦʜʘ ʦʪ 3 ʜʦ 6 ʤʠʥ ʫ ʄʯ. ɺʢʣʶʯʝʥʠʷ ʧʨʦʷʚʠʣʠ 

ʥʝʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʧʝʨʝʤʝʥʝ ʙʘʣʣʴʥʳʭ ʦʮʝʥʦʢ ʄʤ, ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʄʯ.  
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ʈʠʩ. 2. ɺʣʠʷʥʠʝ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʢʨʘʪʢʦʛʦ ʠʥʪʝʨʚʘʣʘ ʚʨʝʤʝʥʠ ʥʘ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʦʮʝʥʢʫ  

ʟʘʧʘʭʘ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʨʳʙʳ, ʙʘʣʣ. ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ 

Fig. 2. The effect of heat treatment of a short time interval on the quantitative assessment of the smell of fish 

muscle tissue, score. Compiled by the authors 

 

ɿʘʧʘʭ, ʭʘʨʘʢʪʝʨʥʳʡ ʫ ʜʚʫʭ ʆʀ ï ʄʤ ʠ ʄʯ, ʥʘʭʦʜʠʪʩʷ ʦʪ ʠʩʭʦʜʥʦʡ ʧʦʟʠʮʠʠ (1 ʙʘʣʣ) ʜʦ 6 

ʙʘʣʣʦʚ, ʩʦʚʤʝʩʪʥʦ ʦʙʨʘʟʫʷ ʧʝʨʠʦʜ ʩʪʘʙʠʣʴʥʦʩʪʠ ʩ 3 ʜʦ 6 ʤʠʥ, ʧʦʩʣʝ ʯʝʛʦ ʄʤ ʧʦ ʧʨʷʤʦʡ ʜʦʩʪʠ-

ʛʘʝʪ 6 ʙʘʣʣʦʚ, ʘ ʄʯ ʯʝʨʝʟ 3 ʤʠʥ ʧʨʦʮʝʩʩʘ ʊʆ ʧʦʜʥʠʤʘʝʪʩʷ ʜʦ 3 ʙʘʣʣʦʚ ʠ ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʦ ʚ 

ʵʪʦʡ ʟʦʥʝ ʩ 9 ʜʦ 12 ʤʠʥ. ʆʀ ʄʭ ʚ ʠʩʭʦʜʥʦʤ ʧʝʨʠʦʜʝ ʦʮʝʥʠʚʘʝʪʩʷ ʚ 6 ʙʘʣʣʦʚ ʢʘʯʝʩʪʚʘ ʠ, ʨʝʛʫ-

ʣʷʨʥʦ ʩʧʫʩʢʘʷʩʴ, ʦʙʨʘʟʫʝʪ ʜʚʘ ʧʝʨʠʦʜʘ ʩʪʘʙʠʣʴʥʦʩʪʠ ï ʧʨʠ 5 ʙʘʣʣʘʭ ʚ ʪʝʯʝʥʠʝ ʦʪ 3 ʜʦ 6 ʤʠʥ ʠ 

ʚ 3 ʙʘʣʣʘʭ ï ʩ 9 ʜʦ 12 ʤʠʥ, ʧʦʜʦʙʥʦ ʄʯ. ʋ ʵʪʠʭ ʜʚʫʭ ʆʀ ʧʨʝʨʳʚʠʩʪʳʝ ʜʚʘ ʧʝʨʠʦʜʘ ʩʪʘʙʠʣʴʥʦ-

ʩʪʠ ʚʦʟʥʠʢʘʣʠ ʯʝʨʝʟ 3 ʤʠʥ ʧʝʨʝʤʝʥʳ ʠʭ ʢʘʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ. 

ʉʦʧʫʪʩʪʚʫʶʱʠʡ ɿʘʧʘʭ ʦʪʣʠʯʘʝʪʩʷ ʩʢʫʯʝʥʥʦʩʪʴʶ ʦʮʝʥʦʢ ʆʀ ʤʝʞʜʫ 2 ʠ 4 ʙʘʣʣʘʤʠ ʚ ʪʝ-

ʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʊʆ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʜʚʫʭ ʧʝʨʠʦʜʦʚ ʩʪʘʙʠʣʴʥʦʩʪʠ ï ʄʤ ʠ ʄʯ ʚ ʪʝʯʝʥʠʝ 9 

ʤʠʥ. ʋ ʄʭ 3 ʥʘʙʣʶʜʘʣʦʩʴ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʩ 3 ʜʦ 5 ʙʘʣʣʦʚ ʚ ʧʝʨʠʦʜʳ 0ï3 ʤʠʥ 

ʠ ʝʝ ʩʥʠʞʝʥʠʝ ʦʪ 5 ʜʦ 3 ʙʘʣʣʦʚ ʩ 6 ʜʦ 12 ʤʠʥ. 

 

 

ʈʠʩ. 3. ɺʣʠʷʥʠʝ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʢʨʘʪʢʦʛʦ ʠʥʪʝʨʚʘʣʘ ʚʨʝʤʝʥʠ ʥʘ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʦʮʝʥʢʫ 

ɺʢʫʩʘ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʨʳʙʳ, ʙʘʣʣ. ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ 

Fig. 3. The effect of heat treatment of a short time interval on the quantitative assessment of the taste of fish 

muscle tissue, score. Compiled by the authors 

 

ʀʩʭʦʜʥʘʷ ʧʦʟʠʮʠʷ ʢʘʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ɺʢʫʩʘ ʥʘʯʠʥʘʝʪʩʷ ʩ ʪʦʯʢʠ 3 ʤʠʥ ʜʣʠʪʝʣʴʥʦʩʪʠ 

ʧʨʦʮʝʩʩʘ ʊʆ.  

ɺʢʫʩ, ʭʘʨʘʢʪʝʨʥʳʡ ʆʀ ʄʤ ʠ ʄʯ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ 3 ʜʦ 12 ʤʠʥ ʧʨʠ ʦʜʥʦʡ ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ 

(3 ʙʘʣʣʘ) ʦʩʪʘʚʘʣʩʷ ʩʪʘʙʠʣʴʥʳʤ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʝʛʦ ʫʩʪʦʡʯʠʚʦʩʪʠ. ʆʀ ʄʭ ʚ ʧʝʨʠʦʜ ʩ 

3 ʜʦ 6 ʤʠʥ ʧʨʦʮʝʩʩʘ ʊʆ ʩʥʠʞʘʝʪ ʢʘʯʝʩʪʚʦ ʜʦ ʤʠʥʠʤʘʣʴʥʦʛʦ (1 ʙʘʣʣ), ʧʨʦʜʦʣʞʘʷ ʦʩʪʘʚʘʪʴʩʷ 

ʧʨʠ ʵʪʦʡ ʦʮʝʥʢʝ ʚ ʩʪʘʙʠʣʴʥʦʤ ʧʝʨʠʦʜʝ ʜʦ ʦʢʦʥʯʘʥʠʷ ʊʆ. 

ʂʣʘʩʩʠʯʝʩʢʠʡ ɺʢʫʩ ʧʨʝʜʩʪʘʚʣʝʥ ʆʀ ʜʚʫʭ ʚʠʜʦʚ ï ʄʤ ʠ ʄʯ, ʧʦʩʢʦʣʴʢʫ ʄʭ ʥʝ ʩʦʜʝʨʞʠʪ 

ʵʪʦʛʦ ɽʇ-3. ʄʤ ʠ ʄʯ ʧʨʦʷʚʠʣʠ ʘʙʩʦʣʶʪʥʦʝ ʦʜʥʦʦʙʨʘʟʠʝ ʧʦ ʬʦʨʤʝ ʢʨʠʚʳʭ ʩʦ ʩʪʘʙʠʣʴʥʦʩʪʴʶ 
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ʚ ʧʝʨʠʦʜ ʦʪ 6 ʜʦ 12 ʤʠʥ ʚʢʣʶʯʠʪʝʣʴʥʦ. ʆʙʘ ʚʠʜʘ ʦʪʣʠʯʘʶʪʩʷ ʚ ʧʝʨʠʦʜ ʦʪ 3 ʜʦ 6 ʤʠʥ, ʢʦʛʜʘ ʄʤ 

ʩʥʠʞʘʝʪ ʦʮʝʥʢʫ ʜʦ 3 ʙʘʣʣʦʚ, ʘ ʄʯ ï ʜʦ 1 ʙʘʣʣʘ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʷ ʦʙ ʦʪʨʠʮʘʪʝʣʴʥʦʤ ʚʣʠʷʥʠʠ ʊʆ 

ʟʘ ʵʪʦ ʚʨʝʤʷ. 

ɺʢʫʩ ʧʦʣʫʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʫʢʘʟʳʚʘʝʪ ʥʘ ʠʟʤʝʥʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʦ ʚʨʝʤʝʥʠ: ʫ ʄʄ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʨʘʧʝʮʝʠʜʘʣʴʥʦʡ ʢʨʠʚʦʡ, ʛʜʝ ʢʘʯʝʩʪʚʦ ʚ ʠʩʭʦʜʥʦʤ ʧʝʨʠʦʜʝ ʧʦʚʳʰʘʝʪʩʷ ʥʘ ʦʜʠʥ 

ʙʘʣʣ, ʦʩʪʘʝʪʩʷ ʚ ʩʪʘʙʠʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ ʩ 6 ʜʦ 9 ʤʠʥ ʠ ʚʦʟʚʨʘʱʘʝʪʩʷ ʠʟ ʢʦʥʮʘ ʢ ʥʘʯʘʣʴʥʦʡ 

ʦʮʝʥʢʝ ʚ 4 ʙʘʣʣʘ. ʄʯ ʦʩʪʘʚʘʣʘʩʴ ʥʝʠʟʤʝʥʥʦʡ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʊʆ, ʠʤʝʷ ʦʮʝʥʢʫ 5 ʙʘʣ-

ʣʦʚ. ʆʀ ʄʭ ʚ ʧʝʨʚʳʡ ʧʝʨʠʦʜ ʊʆ ï ʩ 3 ʜʦ 6 ʤʠʥ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʨʝʟʢʦ ʩʥʠʟʠʣ ʦʮʝʥʢʫ ʩ 5 ʜʦ 1 

ʙʘʣʣʘ, ʧʨʦʷʚʣʷʷ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʊʆ. ʉ 6 ʜʦ 12 ʤʠʥ ʄʭ ʦʩʪʘʚʘʣʩʷ ʚ ʩʦʩʪʦʷʥʠʠ 

ʩʪʘʙʠʣʴʥʦʩʪʠ. 

   

 

 
 

ʈʠʩ. 4. ɺʣʠʷʥʠʝ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʢʨʘʪʢʦʛʦ ʠʥʪʝʨʚʘʣʘ ʚʨʝʤʝʥʠ ʥʘ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʦʮʝʥʢʫ ʂʦʥ-

ʩʠʩʪʝʥʮʠʠ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʨʳʙʳ, ʙʘʣʣ. ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ 

Fig. 4. The effect of heat treatment of a short time interval on the quantitative assessment of the consistency 

of fish muscle tissue, score. Compiled by the authors 

 

ʇʨʝʦʙʣʘʜʘʶʱʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʩʦʜʝʨʞʠʪ ʧʣʦʪʥʦʩʪʴ, ʥʝʞʥʦʩʪʴ, ʩʫʭʦʩʪʴ ʠ ʨʝʟʠʥʠʩʪʦʩʪʴ. 

ɺ ʠʩʭʦʜʥʦʡ ʧʦʟʠʮʠʠ ʄʤ ʠ ʄʭ ʦʙʣʘʜʘʶʪ 4 ʙʘʣʣʘʤʠ, ʄʯ ï 3, ʟʘʪʝʤ ʆʀ ʧʨʘʢʪʠʯʝʩʢʠ ʯʝʨʝʟ ʢʘʞ-

ʜʳʝ ʪʨʠ ʤʠʥʫʪʳ ʊʆ ʤʝʥʷʶʪ ʙʘʣʣʴʥʫʶ ʦʮʝʥʢʫ. ɺ ʜʘʣʴʥʝʡʰʝʤ, ʦʩʪʘʚʘʷʩʴ ʚ ʧʨʝʜʝʣʘʭ ʢʘʯʝʩʪʚʘ 

3ï5 ʙʘʣʣʦʚ, ʆʀ ʦʙʨʘʟʫʶʪ ʩʪʘʮʠʦʥʘʨʥʳʝ ʧʝʨʠʦʜʳ: ʄʤ ʦʪ 6 ʜʦ 12 ʤʠʥ, ʄʯ ʦʪ 9 ʜʦ 12 ʠ ʄʭ ʦʪ 6 

ʜʦ 12 ʤʠʥ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʫʩʪʦʡʯʠʚʦʩʪʠ ʆʀ ʢ ʊʆ ʚ ʢʦʥʮʝ ʧʨʦʮʝʩʩʘ. 

ʅʝʞʥʦʩʪʴ ʦʪʥʦʩʠʪʩʷ ʢ ʄʤ ʠ ʄʯ, ʧʨʠ ʵʪʦʤ ʚ ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ (0ï3 ʤʠʥ) ʪʦʣʴʢʦ ʚ ʄʤ 

ʚʭʦʜʠʣʘ ʦʥʘ. ʆʙʘ ʚʠʜʘ ʨʳʙ ʦʙʨʘʟʫʶʪ ʩʪʘʮʠʦʥʘʨʥʳʝ ʧʝʨʠʦʜʳ: ʄʤ ʩ 3 ʜʦ 12, ʄʯ ʩ 3 ʜʦ 6 ʤʠʥ. 
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ʄʭ ʦʮʝʥʠʚʘʝʪʩʷ ʩʫʭʦʩʪʴʶ ʠ ʨʝʟʠʥʠʩʪʦʩʪʴʶ, ʢʦʪʦʨʳʝ ʦʙʥʘʨʫʞʝʥʳ ʚ ʩʳʨʦʡ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʠ 

ʩʦʜʝʨʞʘʣʠʩʴ ʜʦ ʢʦʥʮʘ ʧʨʦʮʝʩʩʘ ʊʆ, ʦʙʨʘʟʫʷ ʩʪʘʮʠʦʥʘʨʥʳʝ ʧʝʨʠʦʜʳ: ʩʫʭʦʩʪʴ ʦʪ 0 ʜʦ 12, ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʧʨʠʤʝʨʦʤ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʊʆ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ, ʘ ʨʝʟʠʥʠʩʪʦʩʪʴ ï ʩ 6 

ʜʦ 12 ʤʠʥ. 

ɺʠʟʫʘʣʴʥʦʩʪʴ ʚ ʂʦʥʩʠʩʪʝʥʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʜʥʦʨʦʜʥʦʩʪʴʶ ʧʦʚʝʨʭʥʦʩʪʠ ʆʀ ʤʳʰʝʯʥʦʡ 

ʪʢʘʥʠ ʄʤ ʠ ʄʯ, ʠʤʝʶʱʠʭ ʠʩʭʦʜʥʫʶ ʦʮʝʥʢʫ ʢʘʯʝʩʪʚʘ ʧʦ 7 ʙʘʣʣʦʚ, ʘ ʚ ʧʦʟʠʮʠʠ 0 ï 3 ʤʠʥ (ʄʤ) 

ʠ 9ï12 ʤʠʥ, ʢʨʦʤʝ ʪʦʛʦ, ʦʪ 3 ʜʦ 12 ʤʠʥ (ʄʯ), ʦʙʨʘʟʫʶʪ ʩʪʘʮʠʦʥʘʨʥʳʝ ʧʝʨʠʦʜʳ. ɺʦʜʷʥʠʩʪʦʩʪʴ, 

ʭʘʨʘʢʪʝʨʥʘʷ ʩʳʨʦʡ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʄʤ, ʧʦʚʳʩʠʣʘ ʢʘʯʝʩʪʚʦ ʜʦ 5 ʙʘʣʣʦʚ, ʦʙʨʘʟʫʷ ʩʪʘʮʠʦʥʘʨ-

ʥʳʡ ʧʝʨʠʦʜ ʩ 9 ʜʦ 12 ʤʠʥ. 

ɼʝʬʦʨʤʘʮʠʷ ʢʘʢ ʩʝʥʩʦʨʥʘʷ ʦʮʝʥʢʘ ʭʘʨʘʢʪʝʨʥʘ ʚʩʝʤ ʠʩʩʣʝʜʫʝʤʳʤ ʨʳʙʘʤ: ʄʤ ʚ ʧʝʨʠʦʜ 

0ï6 ʤʠʥ ʧʦʚʳʩʠʣ ʢʘʯʝʩʪʚʦ ʜʦ 5 ʙʘʣʣʦʚ, ʦʙʨʘʟʫʷ ʧʦʩʣʝ ʩʪʘʮʠʦʥʘʨʥʳʡ ʧʝʨʠʦʜ ʩ 6 ʜʦ 12 ʤʠʥ; ʄʯ 

ʠ ʄʭ ʩʥʠʟʠʣʠ ʢʘʯʝʩʪʚʦ ʩ 5 ʠ 4 ʙʘʣʣʦʚ ʜʦ 2 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠ ʧʝʨʝʰʣʠ ʚ ʩʪʘʮʠʦʥʘʨʥʳʡ ʧʝʨʠʦʜ 

ʦʪ 3 ʜʦ 12 ʤʠʥ (ʄʭ) ʠ ʦʪ 9 ʜʦ 12 (ʄʤ), ʠʣʣʶʩʪʨʠʨʫʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʊʆ ʦʙʦʠʭ ʆʀ.  

  

 

ʈʠʩ. 5. ɺʣʠʷʥʠʝ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʢʨʘʪʢʦʛʦ ʠʥʪʝʨʚʘʣʘ ʚʨʝʤʝʥʠ ʥʘ ɻʆ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʨʳʙʳ, 

ʙʘʣʣ. ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ  

Fig. 5. The effect of heat treatment of a short time interval on the quality of fish muscle tissue, score.  

Compiled by the authors 

 

ɻʆ ʎʚʝʪʘ ʟʘʥʠʤʘʝʪ ʠʥʪʝʨʚʘʣ ʦʪ 3 ʜʦ 5 ʙʘʣʣʦʚ ʰʢʘʣʳ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʊʆ. 

ɻʆ ɿʘʧʘʭʘ ʚ ʙʘʣʣʘʭ ʭʘʨʘʢʪʝʨʥʘ ʦʜʥʦʨʦʜʥʦʩʪʴʶ ʜʣʷ ʚʩʝʭ ʆʀ, ʦʙʨʘʟʫʶʱʠʭ ʧʨʠ 5 ʙʘʣʣʘʭ 

ʪʨʠ ʥʝʠʟʤʝʥʥʳʭ ʧʦʟʠʮʠʠ 0 ʜʦ 12 ʤʠʥ, ʠʩʢʣʶʯʘʷ ʄʭ, ʫ ʢʦʪʦʨʦʛʦ ʧʝʨʠʦʜ ʩʪʘʙʠʣʴʥʦʩʪʠ ʧʨʝʨʳ-

ʚʘʣʩʷ ʩ 6 ʜʦ 9 ʤʠʥ ʠ ʚʥʦʚʴ ʚʦʩʩʪʘʥʘʚʣʠʚʘʣʩʷ ʥʘ ʢʦʥʝʯʥʦʤ ʵʪʘʧʝ ʊʆ. 

ɻʆ ɺʢʫʩʘ ʙʣʠʟʢʦ ʧʦʜʦʙʥʘ ʧʦ ʚʩʝʤ ʧʦʢʘʟʘʪʝʣʷʤ ʙʘʣʣʴʥʦʡ ʦʮʝʥʢʠ: ʩʦʚʧʘʜʘʶʪ ʦʙʣʘʩʪʠ ʨʘʩ-

ʧʦʣʦʞʝʥʠʷ ʆʀ, ʤʝʩʪʘ ʦʙʨʘʟʦʚʘʥʠʷ ʧʝʨʠʦʜʦʚ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʢʦʣʠʯʝʩʪʚʦ ʙʘʣʣʦʚ ʫ ʢʘʞʜʦʛʦ. 

ʀʩʢʣʶʯʝʥʠʝʤ ʦʩʪʘʶʪʩʷ ʧʝʨʚʦʥʘʯʘʣʴʥʦʝ ʤʝʩʪʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʄʤ ʚ ʦʙʣʘʩʪʠ 1 ʙʘʣʣʘ, ʯʪʦ ʫʚʝ-

ʣʠʯʠʣʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʧʝʨʠʦʜʘ ʥʘ 3 ʤʠʥ ʠ ʧʝʨʝʭʦʜ ʄʯ ʥʘ ʧʨʝʨʳʚʠʩʪʦʝ ʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʝ. 

ɺ ɻʆ ʂʦʥʩʠʩʪʝʥʮʠʠ ʚ ʧʝʨʚʳʡ ʧʝʨʠʦʜ (0ï3 ʤʠʥ) ʦʙʨʘʟʫʶʪʩʷ ʩʪʘʮʠʦʥʘʨʥʳʝ ʧʝʨʠʦʜʳ ʧʨʠ 

ʙʘʣʣʴʥʦʩʪʠ 4 ʠ 5 (ʄʤ ʠ ʄʭ), ʘ ʩ 6 ʜʦ 12 ʤʠʥ ʧʨʠ ʦʮʝʥʢʝ 3 ʠ 2 ʙʘʣʣʘ ʵʪʠ ʞʝ ʦʙʲʝʢʪʳ ʥʝ ʤʝʥʷʣʠ 

ʩʚʦʠ ʧʘʨʘʤʝʪʨʳ. ʄʯ ʦʪʣʠʯʘʣʩʷ ʦʪ ʄʤ ʠ ʄʭ ʧʝʨʚʦʥʘʯʘʣʴʥʳʤ ʨʦʩʪʦʤ ʢʘʯʝʩʪʚʘ (ʟʘ ʧʝʨʠʦʜ 0ï3 

ʤʠʥ ʩ 5 ʜʦ 7 ʙʘʣʣʦʚ), ʧʦʩʣʝʜʫʶʱʠʤ ʥʝʜʦʣʛʦʚʨʝʤʝʥʥʳʤ ʩʪʘʮʠʦʥʘʨʥʳʤ ʧʝʨʠʦʜʦʤ ʠ ʚʦ ʚʨʝʤʝʥʠ 
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ʦʪ 6 ʜʦ 12 ʤʠʥ ʧʘʜʝʥʠʝʤ ʢʘʯʝʩʪʚʘ ʜʦ 3 ʙʘʣʣʦʚ. ɼʘʥʥʳʝ ɻʆ ʂʦʥʩʠʩʪʝʥʮʠʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ 

ʦʨʠʛʠʥʘʣʴʥʦʩʪʠ ʜʚʫʭʨʘʟʦʚʦʛʦ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩʪʘʮʠʦʥʘʨʥʦʩʪʠ. 

ʂʦʣʠʯʝʩʪʚʦ ʩʪʘʮʠʦʥʘʨʥʳʭ ʧʝʨʠʦʜʦʚ (ʉʇ), ʦʙʨʘʟʫʶʱʝʝʩʷ ʚʦ ʚʨʝʤʷ ʊʆ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʠ ʦʮʝʥʢʠ ʙʘʣʣʴʥʳʤʠ ʰʢʘʣʘʤʠ (ʪʘʙʣ. 6), ʦʪʣʠʯʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʩʝʥʩʦʨʥʳʭ ʧʦʢʘ-

ʟʘʪʝʣʝʡ, ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʦʧʨʝʜʝʣʸʥʥʦʤʫ ʆʀ ʠ ʩʧʦʩʦʙʘ ʦʮʝʥʢʠ ï ʩʣʦʚʝʩʥʦʡ ʦʧʠʩʘʪʝʣʴʥʦʡ 

ʠʣʠ ʛʝʜʦʥʠʯʝʩʢʦʡ.  

ʊʘʙʣʠʮʘ 6 

ʉʨʘʚʥʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʉʇ, ʦʙʨʘʟʦʚʘʥʥʳʭ ʧʨʠ ʙʘʣʣʴʥʦʡ ʦʮʝʥʢʝ ʩʝʥʩʦʨʥʳʭ 

ʩʚʦʡʩʪʚ ʠ ɻʆ 

Table 6 

Comparative number of stationary periods formed by scoring sensory properties and 

hedonic assessment 

ɽʇ-2 ʄʘʣʦʛʣʘʟʳʡ ʤʘʢʨʫʨʫʩ  ʏʝʨʥʳʡ ʤʘʢʨʫʨʫʩ ʄʘʢʨʫʨʫʩ ʥʝʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʚʠʜʘ  Ɇ 

ʉʝʥʩʦʨʥʳʝ ʩʚʦʡʩʪʚʘ 

ʎʚʝʪ 1 1 3 5 

ɿʘʧʘʭ 2 3 3 8 

ɺʢʫʩ 3 3 2 8 

ʂʦʥʩʠʩʪʝʥʮʠʷ 6 4 4 14 

ʉʫʤʤʘ  12 11 12 35 

ɻʝʜʦʥʠʯʝʩʢʘʷ ʦʮʝʥʢʘ 

ʎʚʝʪʘ 1 1 1 3 

ɿʘʧʘʭʘ 1 1 1 3 

ɺʢʫʩʘ 1 2 1 4 

ʂʦʥʩʠʩʪʝʥʮʠʠ 2 1 2 5 

ʉʫʤʤʘ  5 5 5 15 

 

ʇʦʨʷʜʦʢ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʝʥʩʦʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʪʘʙʣ. 6 ʩʦʚʧʘʜʘʝʪ ʩ ʨʦʩʪʦʤ ʢʦʣʠʯʝʩʪʚʘ 

ʉʇ ï ʦʪ 1 ʝʜʠʥʠʮʳ ʫ ʮʚʝʪʘ ʜʦ 6 ʫ ʢʦʥʩʠʩʪʝʥʮʠʠ ʄʤ, ʜʦ 4 ʫ ʄʯ ʠ ʫ ʄʭ ï ʙʝʩʧʦʨʷʜʦʯʥʦ. ʋ ʚʩʝʭ 

ʮʠʬʨʦʚʳʭ ʜʘʥʥʳʭ ɻʆ, ʠʩʢʣʶʯʘʷ ʢʦʥʩʠʩʪʝʥʮʠʶ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʘʣʣʴʥʳʭ ʰʢʘʣ, ʤʝʞʜʫ 

ʄʤ, ʄʯ ʠ ʄʭ ʨʘʚʥʦʟʥʘʯʥʳ. ʉʫʤʤʘʨʥʳʝ ʟʥʘʯʝʥʠʷ ʉʇ, ʦʙʱʠʝ ʜʣʷ ʆʀ, ʚʦʟʨʘʩʪʘʶʪ ʫ ʩʝʥʩʦʨʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʦʪ ʮʚʝʪʘ ï 5 ʝʜʠʥʠʮ, ʜʦ 14 ï ʫ ʢʦʥʩʠʩʪʝʥʮʠʠ, ʫ ɻʆ ï ʦʪ 3 ʜʦ 5 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ 

ʮʝʣʦʤ ɻʆ ʩʦʩʪʘʚʣʷʝʪ ʦʪ ʩʝʥʩʦʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʉʇ 43 %.  ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ɻʆ 

ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ ʠʟʫʯʝʥʠʷ ʩʝʥʩʦʨʥʳʭ 

ʩʚʦʡʩʪʚ ʠʣʠ ʚ ʢʨʠʪʠʯʝʩʢʠʭ ʧʦ ʚʨʝʤʝʥʠ ʠ ʢʘʜʨʘʤ ʵʢʩʧʝʨʪʦʚ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ.   

 

ʋʩʪʘʥʦʚʣʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʝʥʩʦʨʥʳʭ ʩʚʦʡʩʪʚ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ ʨʳʙ ʧʦʜ ʚʣʠʷʥʠʝʤ ʪʝʨ-

ʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʢʨʘʪʢʦʛʦ ʠʥʪʝʨʚʘʣʘ ʚʨʝʤʝʥʠ ʚ ʮʝʣʦʤ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʦʜʦʙʥʳʤ ʬʘʢʪʘʤ, 

ʠʟʚʝʩʪʥʳʤ ʚ ʪʝʭʥʦʣʦʛʠʠ ʚʦʜʥʳʭ ʙʠʦʨʝʩʫʨʩʦʚ.  

ʏʘʩʪʥʳʝ ʨʝʞʠʤʳ ʚʳʟʳʚʘʶʪ ʠʟʤʝʥʝʥʠʷ ʩʝʥʩʦʨʥʳʭ ʩʚʦʡʩʪʚ ʩ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʨʘʟʣʠʯʠ-

ʷʤʠ, ʢʦʪʦʨʳʝ ʧʦʷʚʣʷʶʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ: ʢʘʯʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʜʠʘʧʘʟʦʥʝ ʧʦʣʦʞʠʪʝʣʴʥʘʷ 

ï ʦʪʨʠʮʘʪʝʣʴʥʘʷ; ʧʨʠʦʙʨʝʪʝʥʠʷ, ʟʘʤʝʥʳ ʠʣʠ ʧʦʪʝʨʠ ʝʜʠʥʠʯʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ; ʠʟʤʝʥʝʥʠʷ ʧʦ 

ʚʨʝʤʝʥʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ; ʩʪʘʮʠʦʥʘʨʥʳʭ ʧʝʨʠʦʜʦʚ (ʧʦʣʥʦʝ ʩʦ-

ʭʨʘʥʝʥʠʝ ʩʚʦʡʩʪʚ) ʚ ʧʨʝʜʝʣʘʭ ʵʢʩʧʝʨʠʤʝʥʪʘ.  
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ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʩʝʥʩʦʨʥʳʭ ʩʚʦʡʩʪʚ ʟʘʚʠʩʷʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʪ ʙʠʦ-

ʣʦʛʠʯʝʩʢʦʛʦ ʚʠʜʘ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʙʣʘʜʘʶʱʠʭ ʨʘʟʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʨʘʟʣʠʯʠʡ ʠ ʩʭʦʞ-

ʜʝʥʠʡ. 
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2. ʉʝʥʩʦʨʥʳʡ ʘʥʘʣʠʟ ʧʨʦʜʫʢʪʦʚ ʧʝʨʝʨʘʙʦʪʢʠ ʨʳʙʳ ʠ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ: ʫʯʝʙ. ʧʦʩʦʙʠʝ / 

ɻ. ʅ. ʂʠʤ, ʀ. ʅ. ʂʠʤ, ʊ. ʄ. ʉʘʬʨʦʥʦʚʘ, ɽ. ɺ. ʄʝʛʝʜʘ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ : ʃʘʥʴ, 2014. 512 ʩ. 

3. ʉʘʥʇʠʅ 2.13684-21. ʉʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʦʜʝʨʞʘʥʠʶ ʪʝʨʨʠʪʦ-

ʨʠʡ ʛʦʨʦʜʩʢʠʭ ʠ ʩʝʣʴʩʢʠʭ ʧʦʩʝʣʝʥʠʡ, ʢ ʚʦʜʥʳʤ ʦʙʲʝʢʪʘʤ, ʧʠʪʴʝʚʦʡ ʚʦʜʝ ʠ ʧʠʪʴʝʚʦʤʫ ʚʦʜʦʩʥʘʙ-

ʞʝʥʠʶ ʥʘʩʝʣʝʥʠʷ, ʘʪʤʦʩʬʝʨʥʦʤʫ ʚʦʟʜʫʭʫ, ʧʦʯʚʘʤ, ʞʠʣʳʤ ʧʦʤʝʱʝʥʠʷʤ, ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʳʭ, ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʦʤʝʱʝʥʠʡ, ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʶ ʩʘʥʠʪʘʨʥʦ-ʧʨʦʪʠʚʦʵʧʠʜʝʤʠʯʝ-

ʩʢʠʭ (ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ) ʤʝʨʦʧʨʠʷʪʠʡ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. URL: 

https://www.google.com/search?q=ʉʘʥʇʠʅ+2.1.3684-21  
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ʈʘʩʰʠʨʝʥʠʝ ʘʩʩʦʨʪʠʤʝʥʪʘ ʚʳʧʫʩʢʘʝʤʦʡ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ ʩʪʠʤʫʣʠʨʫʝʪ ʢʦʥʢʫʨʝʥʪʦ-

ʩʧʦʩʦʙʥʦʩʪʴ ʧʠʱʝʚʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʝʘʣʠʟʘʮʠʠ ʩʪʨʘʪʝʛʠʠ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝ-

ʩʪʚʘ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʈʌ ʜʦ 2030 ʛʦʜʘ [1]. 

ʆʙʲʝʜʠʥʝʥʠʝ ʚʦʟʜʝʡʩʪʚʠʡ, ʦʢʘʟʳʚʘʝʤʳʭ ʥʘ ʧʠʱʝʚʦʝ ʩʳʨʴʝ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʨʘʟʣʠʯʥʳʭ 

ʬʠʟʠʯʝʩʢʠʭ ʧʨʠʥʮʠʧʘʭ, ʧʦʟʚʦʣʷʝʪ ʜʦʙʠʪʴʩʷ ʧʦʣʫʯʝʥʠʷ ʥʦʚʦʡ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ, ʩʧʦʩʦʙʥʦʡ 

ʧʨʠʜʘʪʴ ʢʦʥʢʫʨʝʥʪʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʨʝʜʧʨʠʷʪʠʶ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʊʘʢ ʠ ʚʦʟʜʝʡ-

ʩʪʚʠʝ ʚʦʣʥ ʩʚʝʨʭʚʳʩʦʢʦʡ ʯʘʩʪʦʪʳ ʥʘ ʧʦʣʫʪʚʝʨʜʳʡ ʩʳʨ ʧʦʜ ʚʘʢʫʫʤʦʤ ʧʦʟʚʦʣʷʝʪ ʜʦʙʠʪʴʩʷ ʥʦ-

ʚʳʭ ʝʛʦ ʢʘʯʝʩʪʚʝʥʥʳʭ ʩʚʦʡʩʪʚ. ʅʦ ʠʟʤʝʥʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʣʫʪʚʝʨʜʦʛʦ ʩʳʨʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 
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ʚʦʣʥ ʩʚʝʨʭʚʳʩʦʢʦʡ ʯʘʩʪʦʪʳ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʧʦʜ ʚʘʢʫʫʤʦʤ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʩʫʰʢʠ ʧʦʣʫʪʚʝʨʜʦʛʦ ʩʳʨʘ ʚ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʤʘʣʦ ʠʟʫʯʝʥʳ ʠʣʠ ʥʝ ʠʟʫʯʝʥʳ ʚʦʚʩʝ. 

ɺʦʧʨʦʩʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʘʢʫʫʤʥʦʡ ʩʫʰʢʠ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ ʟʘʥʠʤʘʣʠʩʴ ʪʘʢʠʝ ʦʪʝ-

ʯʝʩʪʚʝʥʥʳʝ ʫʯʝʥʳʝ, ʢʘʢ ʂʦʪʦʚʘ ʊ. ʀ., ʈʫʤʷʥʮʝʚ ɸ. ɸ., ɽʨʤʦʣʘʝʚ ɺ. ɸ., ʐʠʥʛʠʩʦʚ ɸ. ʋ., ɸʣʠ-

ʙʝʢʦʚ ʈ. ʉ., ʈʦʜʠʦʥʦʚ ʖ. ɺ., ɹʦʨʟʦʚ ʉ. ʉ., ʄʘʭʘʤʙʝʪʦʚ ʕ. ʄ., ʂʘʰʠʨʠʥ ɼ. ɽ., ʂʘʩʴʷʥʦʚ ɻ. ʀ., 

ʄʦʨʦʟʦʚ ʉ. ʉ. [2, ʩ. 21; 3, ʩ. 33; 4, ʩ. 101; 5, ʩ. 161; 8, ʩ. 21; 9, ʩ. 125; 10, ʩ. 7; 11, ʩ. 415; 12, ʩ. 38; 

13, ʩ. 279; 14, ʩ. 172; 15, ʩ. 50; 16, ʩ. 510; 18, ʩ. 72; 19, ʩ. 36; 20, ʩ. 161]. ʀʤʠ ʦʧʠʩʘʥʳ ʠ ʠʩʩʣʝ-

ʜʦʚʘʥʳ ʧʨʦʮʝʩʩʳ ʩʫʰʢʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ, ʷʛʦʜ, ʧʯʝʣʠʥʦʛʦ ʤʘʪʦʯʥʦʛʦ ʤʦʣʦʢʘ, ʧʝʨʛʠ, ʤʦ-

ʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ (ʤʷʛʢʦʛʦ ʩʳʨʘ). ʅʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʩʫʰʢʠ ʩʳʨʘ ʧʦʣʫʪʚʝʨʜʳʭ ʩʦʨʪʦʚ 

ʥʝ ʙʳʣʦ ʠʟʫʯʝʥʦ. 

ɺ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʫʯʝʥʳʤʠ ʠʟʫʯʘʣʘʩʴ ʩʫʰʢʘ, ʢʦʤʙʠʥʠʨʫʶʱʘʷ ʚʘ-

ʢʫʫʤ ʩ ʠʥʬʨʘʢʨʘʩʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ, ʉɺʏ, ʩʫʙʣʠʤʘʮʠʝʡ: ʉʘʝʨʦʚʘ ʂ. ɺ., ʉʝʤʝʥʦʚ ɻ. ɺ., ʈʘʪʥʠ-

ʢʦʚʘ ʃ. ɹ. [6, ʩ. 246; 7, ʩ. 51; 17, ʩ. 97]. ʅʦ ʚ ʜʘʥʥʳʭ ʨʘʙʦʪʘʭ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʫʰʢʘ ʧʨʦʜʫʢʮʠʠ 

ʠʟ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʠ ʚ ʤʘʣʦʡ ʩʪʝʧʝʥʠ ʧʨʦʜʫʢʮʠʷ ʞʠʚʦʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 

ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʮʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʣʠʩʴ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʚʣʘʞ-

ʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʣʫʪʚʝʨʜʦʛʦ ʩʳʨʘ ʚ ʧʨʦʮʝʩʩʝ ʝʛʦ ʚʘʢʫʫʤʥʦ-ʤʠʢʨʦʚʦʣʥʦʚʦʡ ʩʫʰʢʠ, 

ʤʝʭʘʥʠʟʤ ʫʜʘʣʝʥʠʷ ʚʣʘʛʠ ʠ ʦʧʪʠʤʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʚʘʢʫʫʤʥʦ-ʤʠʢʨʦʚʦʣʥʦʚʦʡ ʩʫʰʢʠ ʧʦ-

ʣʫʪʚʝʨʜʦʛʦ ʩʳʨʘ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʨʝʰʘʣʠ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

- ʘʥʘʣʠʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʩʧʦʣʴʟʫʝʤʦʡ ʚʘʢʫʫʤʥʦ-ʤʠʢʨʦʚʦʣʥʦʡ ʩʫʰʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ; 

- ʘʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʚʘʨʴʠʨʦʚʘʥʠʷ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʚʣʘʛʠ ʧʦʣʫʪʚʝʨʜʦʛʦ ʩʳʨʘ ʚ ʧʨʦʮʝʩʩʝ ʝʛʦ 

ʚʘʢʫʫʤʥʦ-ʤʠʢʨʦʚʦʣʥʦʚʦʡ ʩʫʰʢʠ; 

- ʦʧʨʝʜʝʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚʘʢʫʫʤʥʦ-ʤʠʢʨʦʚʦʣʥʦʚʦʡ ʩʫʰʢʠ ʧʦʣʫʪʚʝʨʜʦʛʦ 

ʩʳʨʘ ʤʝʪʦʜʦʤ ʦʨʪʦʛʦʥʘʣʴʥʦʛʦ ʮʝʥʪʨʘʣʴʥʦʛʦ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʘʩʴ ʤʠʢʨʦʚʦʣʥʦʚʘʷ ʚʘʢʫʫʤʥʘʷ ʩʫʰʢʘ ʧʦʣʫʪʚʝʨʜʦʛʦ ʩʳʨʘ. 

ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʜʠʥʘʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʦʧʪʠʤʘʣʴʥʳʝ ʨʝʞʠʤʳ ʤʠʢ-

ʨʦʚʦʣʥʦʚʦʡ ʚʘʢʫʫʤʥʦʡ ʩʫʰʢʠ ʧʦʣʫʪʚʝʨʜʦʛʦ ʩʳʨʘ. 

 

ɺ ʢʘʯʝʩʪʚʝ ʩʳʨʴʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʳʨ ʧʦʣʫʪʚʝʨʜʳʡ çʈʦʩʩʠʡʩʢʠʡè ʩʦʛʣʘʩʥʦ ɻʆʉʊ 32260-

2013 çʉʳʨʳ ʧʦʣʫʪʚʝʨʜʳʝ. ʊʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷè. ʇʦʣʫʪʚʝʨʜʳʡ ʩʳʨ ʧʝʨʝʜ ʩʫʰʢʦʡ ʥʘʨʝʟʘʣʠ 

ʥʘ ʢʫʩʦʯʢʠ ʢʚʘʜʨʘʪʥʦʡ ʬʦʨʤʳ ʰʠʨʠʥʦʡ 1,5ï2,0 ʩʤ. ɺ ʢʘʯʝʩʪʚʝ ʩʫʰʠʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʠʩʧʦʣʴ-

ʟʦʚʘʣʠ ʤʠʢʨʦʚʦʣʥʦʚʫʶ ʚʘʢʫʫʤʥʫʶ ʫʩʪʘʥʦʚʢʫ çɸʃʔʊɸ-ʃʄ 2è. 

ʉʫʤʤʘʨʥʫʶ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ʧʦʣʫʯʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʩʫʰʝʥʦʛʦ ʩʳʨʘ ʧʨʦʚʦʜʠʣʠ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʙʘʣʣʴʥʦʡ ʰʢʘʣʳ ʥʘ ʦʩʥʦʚʝ ʪʨʝʙʦʚʘʥʠʡ ɻʆʉʊ 32260-2013 

çʉʳʨʳ ʧʦʣʫʪʚʝʨʜʳʝ. ʊʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷè ʠ ʢʣʘʩʩʠʯʝʩʢʠʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ, ʦʧʠʩʘʥ-

ʥʳʭ ʉʘʬʨʦʥʦʚʦʡ ʊ. ʄ. [21, ʩ. 8ï48] ʩ ʫʯʝʪʦʤ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʝʩʦʤʦʩʪʠ ʯʘʩʪʥʳʭ ʦʨʛʘʥʦʣʝʧʪʠ-

ʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʄʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʘʷ ʩʫʤʤʘʨʥʘʷ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʩʦʩʪʘʚ-

ʣʷʣʘ 20 ʙʘʣʣʦʚ. ʄʘʩʩʦʚʫʶ ʜʦʣʶ ʚʣʘʛʠ ʦʧʨʝʜʝʣʷʣʠ ʵʢʩʧʨʝʩʩ-ʤʝʪʦʜʦʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʘʙʦ-

ʨʘʪʦʨʥʳʭ ʚʝʩʦʚ ʠ ʧʨʠʙʦʨʘ ʏʠʞʦʚʦʡ. 

 

 

ʉʫʰʢʫ ʧʦʣʫʪʚʝʨʜʦʛʦ ʩʳʨʘ ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʤʠʢʨʦʚʦʣʥʦʚʦʡ ʚʘʢʫʫʤʥʦʡ ʫʩʪʘʥʦʚʢʝ 

çɸʃʔʊɸ-ʃʄ 2è, ʩʭʝʤʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 1. 
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ʈʠʩ. 1. ʉʭʝʤʘ ʠ ʚʥʝʰʥʠʡ ʚʠʜ ʤʠʢʨʦʚʦʣʥʦʚʦʡ ʚʘʢʫʫʤʥʦʡ ʫʩʪʘʥʦʚʢʠ çɸʃʔʊɸ-ʃʄ 2è:  

1 ï ʢʦʨʧʫʩ; 2 ï ʩʫʰʠʣʴʥʘʷ ʢʘʤʝʨʘ; 3 ï ʤʘʛʥʝʪʨʦʥ; 4 ï ʚʘʢʫʫʤʥʳʡ ʥʘʩʦʩ; 5 ï ʤʥʦʛʦʵʪʘʞʥʘʷ ʩʝʪʯʘʪʘʷ 
ʧʦʣʢʘ; 6 ï ʜʚʠʛʘʪʝʣʴ; 7 ï ʫʢʫʧʦʨʠʚʘʶʱʘʷ ʢʨʳʰʢʘ; 8 ï ʢʦʣʝʩʠʢʦ; 9 ï ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ.  

ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ 
Fig. 1. Diagram and appearance of the ALTA-LM 2 microwave vacuum unit: 1 ï housing;  

2 ï drying chamber; 3 ï magnetron; 4 ï vacuum pump; 5 ï multiïstorey mesh shelf, 6 ï motor;  
7 ï capping lid; 8 ï wheel; 9 ï control unit. Compiled by the author 

 

ʀʟʤʝʣʴʯʝʥʥʳʡ ʧʦʣʫʪʚʝʨʜʳʡ ʩʳʨ ʨʘʟʤʝʱʘʣʠ ʥʘ ʤʥʦʛʦʵʪʘʞʥʦʡ ʩʝʪʯʘʪʦʡ ʧʦʣʢʝ 5, ʟʘʢʨʳ-

ʚʘʣʠ ʫʢʫʧʦʨʠʚʘʶʱʫʶ ʢʨʳʰʢʫ 7 ʠ ʟʘʜʘʚʘʣʠ ʧʨʦʛʨʘʤʤʫ ʩʫʰʢʠ ʧʨʠ ʧʦʤʦʱʠ ʙʣʦʢʘ ʫʧʨʘʚʣʝʥʠʷ 

9. ʇʦʩʣʝ ʟʘʧʫʩʢʘ ʧʨʠ ʧʦʤʦʱʠ ʚʘʢʫʫʤʥʦʛʦ ʥʘʩʦʩʘ 4 ʠʟ ʩʫʰʠʣʴʥʦʡ ʢʘʤʝʨʳ 2 ʫʜʘʣʷʝʪʩʷ ʚʦʟʜʫʭ, 

ʤʥʦʛʦʵʪʘʞʥʘʷ ʩʝʪʯʘʪʘʷ ʧʦʣʢʘ ʥʘʯʠʥʘʝʪ ʚʨʘʱʝʥʠʝ ʧʨʠ ʧʦʤʦʱʠ ʜʚʠʛʘʪʝʣʷ 6, ʤʘʛʥʝʪʨʦʥ 3 ʥʘʯʠ-

ʥʘʝʪ ʠʟʣʫʯʘʪʴ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ. 

ʋʩʪʘʥʦʚʢʘ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʨʘʟʨʷʞʝʥʠʝ ʚʧʣʦʪʴ ʜʦ 10Ñ4 ʤʤ ʨʪ. ʩʪ., ʚʘʨʴʠʨʦʚʘʪʴ ʪʝʤ-

ʧʝʨʘʪʫʨʫ ʦʪ 20 ʜʦ 100 Áʉ ʧʫʪʝʤ ʠʟʤʝʥʝʥʠʷ ʜʦʣʠ ʟʘʜʝʡʩʪʚʦʚʘʥʠʷ ʤʦʱʥʦʩʪʠ ʤʘʛʥʝʪʨʦʥʘ ʚ 2,5 

ʢɺʪ ʦʪ 10 ʜʦ 100 %. 

ɿʘʜʘʚ ʨʘʟʨʷʞʝʥʠʝ ʚ 20Ñ4 ʤʤ ʨʪ. ʩʪ. ʠ ʚʘʨʴʠʨʫʷ ʜʦʣʶ ʟʘʜʝʡʩʪʚʦʚʘʥʠʷ ʤʦʱʥʦʩʪʠ ʤʘʛʥʝ-

ʪʨʦʥʘ ʦʪ 40 ʜʦ 80 %, ʠʩʩʣʝʜʦʚʘʣʠ ʠʟʤʝʥʝʥʠʷ ʚʣʘʞʥʦʩʪʠ ʦʙʨʘʟʮʦʚ ʧʦʣʫʪʚʝʨʜʦʛʦ ʩʳʨʘ çʈʦʩʩʠʡ-

ʩʢʠʡè, ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 2. 
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ʈʠʩ. 2. ʀʟʤʝʥʝʥʠʝ ʤʘʩʩʦʚʦʡ ʜʦʣʠ ʚʣʘʛʠ ʧʦʣʫʪʚʝʨʜʦʛʦ ʩʳʨʘ çʈʦʩʩʠʡʩʢʠʡè ʚ ʧʨʦʮʝʩʩʝ ʤʠʢʨʦʚʦʣʥʦʚʦʡ ʚʘʢʫ-

ʫʤʥʦʡ ʩʫʰʢʠ (ʜʦʣʷ ʟʘʜʝʡʩʪʚʦʚʘʥʠʷ ʤʦʱʥʦʩʪʠ ʤʘʛʥʝʪʨʦʥʘ: 1ï40 %, 2ï60 %, 3ï80 %). ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ 

Fig. 2. Change in the mass fraction of moisture in semi-hard Russian cheese during microwave vacuum dry-

ing (the proportion of magnetron power used: 1ï40 %, 2ï60 %, 3ï80 %). Compiled by the authors 

















mailto:maa-2000.maklakowa@yandex.ru


mailto:maa-2000.maklakowa@yandex.ru












https://www.agroinvestor.ru/markets/news/45074-vladimir-putin-potreblenie-ryby-otstaet-ot-normy/
https://www.agroinvestor.ru/markets/news/45074-vladimir-putin-potreblenie-ryby-otstaet-ot-normy/




mailto:vainutisk@gmail.com
mailto:avoronova92@gmail.com
mailto:kafanasev39@gmail.com
mailto:vsfoma1209@gmail.com
mailto:dragon.aleksei@yandex.ru


mailto:vainutisk@gmail.com
mailto:avoronova92@gmail.com
mailto:kafanasev39@gmail.com
mailto:vsfoma1209@gmail.com
mailto:dragon.aleksei@yandex.ru














http://dx.doi.org/10.37102/0869-7698_2021_215_01_09
http://dx.doi.org/10.48612/dalrybvtuz/mntk-wo-2024-06
http://doi.org/10.48612/dalrybvtuz/2024-70-12
http://doi.org/10.48612/dalrybvtuz/2024-70-10
https://doi.org/10.1007/s11230-024-10209-5
https://doi.org/10.1007/s11230-025-10228-w
https://doi.org/10.1016/j.parint.2025.103170
http://dx.doi.org/10.48612/dalrybvtuz/nntk-2024-02
http://dx.doi.org/10.33092/0025-8326mp2023.3.9-16
http://dx.doi.org/10.33092/0025-8326mp2023.3.9-16


http://dx.doi.org/10.21307/jofnem-2021-023
https://doi.org/10.26428/1606-9919-2021-201-895-909
https://doi.org/10.1645/GE-3254
https://doi.org/10.3347/kjp.2010.48.4.335
https://doi.org/10.1007/s00436-014-3809-9


https://doi.org/10.1645/GE-2343.1
https://doi.org/10.1654/4624.1
https://doi.org/10.1007/s00436-024-08446-0
https://doi.org/10.1016/j.fawpar.2017.09.001
https://doi.org/10.3347/kjp.1988.26.1.55
https://doi.org/10.1016/j.parint.2018.01.002
https://doi.org/10.1134/S106307401802013X




mailto:gribova.ka@dgtru.ru


































mailto:stoletie@mail.ru
mailto:valkov.ve@dgtru.ru
mailto:stoletie@mail.ru
mailto:valkov.ve@dgtru.ru












mailto:zhenyasuper79@mail.ru
mailto:svetaleskova@mail.ru
mailto:kovalevnn61@yandex.ru


mailto:zhenyasuper79@mail.ru
mailto:svetaleskova@mail.ru
mailto:kovalevnn61@yandex.ru




















https://www.elibrary.ru/author_info.asp?isold=1
https://www.elibrary.ru/author_info.asp?isold=1


mailto:pilipchukda@mail.ru
mailto:pilipchukda@mail.ru
















mailto:1skuratov@atlant.vniro.ru


mailto:1skuratov@atlant.vniro.ru














mailto:sukhorukova.sv@dgtru.ru
mailto:sukhorukova.sv@dgtru.ru




























https://www.transportenvironment.org/challenges/ships/#:~:text=Shipping%20emits%201%2C000%20Mt%20CO2,3%25%20of%20global%20CO2%20emissions.
https://www.oecd.org/ocean/topics/ocean-shipping/
https://www.sciencedirect.com/science/article/pii/S0196890425001645#b0025
https://www.sciencedirect.com/science/article/pii/S0196890425001645#b0035
https://www.sciencedirect.com/science/article/pii/S0196890425001645#b0045
https://www.sciencedirect.com/topics/engineering/climate-change
https://www.sciencedirect.com/science/article/pii/S0196890425001645#b0055
https://www.sciencedirect.com/topics/engineering/conservation-of-energy
https://www.sciencedirect.com/science/article/pii/S0196890425001645#b0065


https://www.imo.org/en/MediaCentre/HotTopics/Pages/Cutting-GHG-emissions.aspx
https://www.sciencedirect.com/science/article/pii/S0308597X16301300
https://www.energymonitor.ai/sectors/transport/net-zero-shipping-where-theres-a-will/
https://www.energymonitor.ai/sectors/transport/net-zero-shipping-where-theres-a-will/
https://e-space.mmu.ac.uk/627068/1/EGR20ch5.pdf
https://www.energymonitor.ai/sectors/transport/net-zero-shipping-where-theres-a-will/
https://www.bbc.com/future/article/20230707-what-would-net-zero-shipping-look-like
https://www.bbc.com/future/article/20230707-what-would-net-zero-shipping-look-like
https://www.energymonitor.ai/sectors/transport/net-zero-shipping-where-theres-a-will/?cf-view
https://www.energymonitor.ai/sectors/transport/net-zero-shipping-where-theres-a-will/
https://www.globalmaritimeforum.org/content/2023/04/the-shipping-industrys-fuel-choices-on-the-path-to-net-zero_final.pdf
https://www.gard.no/web/updates/content/33127327/decarbonization-of-shipping-emerging-alternative-fuels-from-a-us-perspective


https://old.stand.earth/sites/stand/files/20200128-ICCT-StandEarth-Climate-Implications-LNG-As-Marine-Fuel.pdf
https://theicct.org/sites/default/files/publications/Climate_implications_LNG_marinefuel_01282020.pdf
https://discovery.ucl.ac.uk/id/eprint/10156288/
https://www.dropbox.com/s/ok3912v3xzeyclb/Stranded%20value%20-%20case%20study%20on%20LNG-capable%20ships%20FINAL.pdf?dl=0
https://www.maersk.com/news/articles/2023/06/13/maersk-secures-green-methanol
https://www.wfw.com/articles/alternative-fuels-what-does-the-future-hold-for-shipping/
https://www.zerocarbonshipping.com/publications/recommendations-for-design-and-operation-of-ammonia-fueled-vessels-based-on-multi-disciplinary-risk-analysis/
https://www.zerocarbonshipping.com/publications/recommendations-for-design-and-operation-of-ammonia-fueled-vessels-based-on-multi-disciplinary-risk-analysis/
https://www.tandfonline.com/doi/abs/10.1080/25725084.2022.2083295
https://safety4sea.com/nyk-completes-worlds-first-fuel-ammonia-bunkering/
https://safety4sea.com/nyk-completes-worlds-first-fuel-ammonia-bunkering/
https://safety4sea.com/kr-approves-shis-9300-teu-ammonia-fueled-container-ship/
https://safety4sea.com/kr-approves-shis-9300-teu-ammonia-fueled-container-ship/


https://www.iea.org/articles/hydrogen-as-a-driver-for-the-decarbonisation-of-shipping
https://www.iea.org/articles/hydrogen-as-a-driver-for-the-decarbonisation-of-shipping
https://www.gard.no/web/updates/content/33127327/decarbonization-of-shipping-emerging-alternative-fuels-from-a-us-perspective
https://www.wfw.com/articles/alternative-fuels-what-does-the-future-hold-for-shipping/
https://spectra.mhi.com/4-ways-of-storing-hydrogen-from-renewable-energy
https://www.gard.no/web/updates/content/33127327/decarbonization-of-shipping-emerging-alternative-fuels-from-a-us-perspective
https://www.gard.no/web/updates/content/33127327/decarbonization-of-shipping-emerging-alternative-fuels-from-a-us-perspective
https://safety4sea.com/iso-publishes-iso-82172024-standard-on-marine-fuel-specifications/
https://safety4sea.com/iso-publishes-iso-82172024-standard-on-marine-fuel-specifications/
https://www.gard.no/web/updates/content/33127327/decarbonization-of-shipping-emerging-alternative-fuels-from-a-us-perspective
https://www.gard.no/web/updates/content/33127327/decarbonization-of-shipping-emerging-alternative-fuels-from-a-us-perspective


https://www.sciencedirect.com/science/article/pii/S1361920921003722/pdfft?md5=e34c7785de260cb5230adb6f41eccb35&pid=1-s2.0-S1361920921003722-main.pdf
https://www.sciencedirect.com/science/article/pii/S1361920921003722
https://www.scopus.com/inward/record.url?eid=2-s2.0-85118561831&partnerID=10&rel=R3.0.0
https://scholar.google.com/scholar_lookup?title=Reduction%20of%20maritime%20GHG%20emissions%20and%20the%20potential%20role%20of%20E-fuels&publication_year=2021&author=E.%20Lindstad&author=B.%20Lagemann&author=A.%20Rialland&author=G.M.%20Gamlem&author=A.%20Valland
https://www.sciencedirect.com/science/article/pii/S2213138822008104/pdfft?md5=728c07b86361b55d02b945452322791c&pid=1-s2.0-S2213138822008104-main.pdf
https://www.sciencedirect.com/science/article/pii/S2213138822008104
https://www.scopus.com/inward/record.url?eid=2-s2.0-85139361947&partnerID=10&rel=R3.0.0
https://scholar.google.com/scholar_lookup?title=A%20review%20of%20low%20and%20zero%20carbon%20fuel%20technologies:%20achieving%20ship%20carbon%20reduction%20targets&publication_year=2022&author=Y.%20Wang&author=Q.%20Cao&author=L.%20Liu&author=Y.%20Wu&author=H.Y.%20Liu&author=Z.Y.%20Gu
https://www.sciencedirect.com/science/article/pii/S0029801824025289/pdfft?md5=13935f1ee09bd34b0c590fd1ec1959d4&pid=1-s2.0-S0029801824025289-main.pdf
https://www.sciencedirect.com/science/article/pii/S0029801824025289
https://www.scopus.com/inward/record.url?eid=2-s2.0-85204595518&partnerID=10&rel=R3.0.0
https://scholar.google.com/scholar_lookup?title=GA-LSTM%20and%20NSGA-III%20based%20collaborative%20optimization%20of%20ship%20energy%20efficiency%20for%20low-carbon%20shipping&publication_year=2024&author=Z.W.%20Li&author=K.%20Wang&author=Y.%20Hua&author=X.%20Liu&author=R.Q.%20Ma&author=Z.%20Wang
https://www.sciencedirect.com/science/article/pii/S0360544224001786/pdfft?md5=19f170c97292cacb60ad75251422e7c0&pid=1-s2.0-S0360544224001786-main.pdf
https://www.sciencedirect.com/science/article/pii/S0360544224001786
https://www.sciencedirect.com/science/article/pii/S0360544224001786
https://www.scopus.com/inward/record.url?eid=2-s2.0-85185171625&partnerID=10&rel=R3.0.0
https://scholar.google.com/scholar_lookup?title=Ammonia%20combustion%20using%20hydrogen%20jet%20ignition%20%20in%20internal%20combustion%20engines&publication_year=2024&author=Z.%20Wang&author=Y.L.%20Qi&author=Q.Y.%20Sun&author=Z.L.%20Lin&author=X.T.%20Xu


https://www.sciencedirect.com/science/article/pii/S0959652624014446/pdfft?md5=981427cba3c72fee1e4a65581736f8df&pid=1-s2.0-S0959652624014446-main.pdf
https://www.sciencedirect.com/science/article/pii/S0959652624014446/pdfft?md5=981427cba3c72fee1e4a65581736f8df&pid=1-s2.0-S0959652624014446-main.pdf
https://www.sciencedirect.com/science/article/pii/S0959652624014446
https://www.scopus.com/inward/record.url?eid=2-s2.0-85189667101&partnerID=10&rel=R3.0.0
https://scholar.google.com/scholar_lookup?title=A%20systematic%20review%20on%20sustainability%20assessment%20of%20internal%20combustion%20engines&publication_year=2024&author=H.Y.%20Liu&author=S.W.%20Yu&author=T.Y.%20Wang&author=J.%20Li&author=Y.J.%20Wang
https://www.sciencedirect.com/science/article/pii/S0196890424000803/pdfft?md5=df9eab28b22c24646a05f2de04afe6de&pid=1-s2.0-S0196890424000803-main.pdf
https://www.sciencedirect.com/science/article/pii/S0196890424000803
https://www.scopus.com/inward/record.url?eid=2-s2.0-85183497613&partnerID=10&rel=R3.0.0
https://scholar.google.com/scholar_lookup?title=Configuration%20of%20low-carbon%20fuels%20green%20marine%20power%20systems%20in%20diverse%20ship%20types%20and%20applications&publication_year=2024&author=Z.%20Wang&author=B.%20Dong&author=M.Y.%20Li&author=Y.L.%20Ji&author=F.H.%20Han
https://www.sciencedirect.com/science/article/pii/S0306261923009765/pdfft?md5=baa44a983f3615bb04ba4e267aab75cf&pid=1-s2.0-S0306261923009765-main.pdf
https://www.sciencedirect.com/science/article/pii/S0306261923009765
https://www.scopus.com/inward/record.url?eid=2-s2.0-85165597867&partnerID=10&rel=R3.0.0
https://scholar.google.com/scholar_lookup?title=Distributed%20online%20prediction%20optimization%20algorithm%20for%20distributed%20energy%20resources%20considering%20the%20multi-periods%20optimal%20operation&publication_year=2023&author=X.X.%20Zhu&author=X.C.%20Hou&author=J.H.%20Li&author=G.G.%20Yan&author=C.P.%20Li&author=D.B.%20Wang
https://scholar.google.com/scholar_lookup?title=Distributed%20online%20prediction%20optimization%20algorithm%20for%20distributed%20energy%20resources%20considering%20the%20multi-periods%20optimal%20operation&publication_year=2023&author=X.X.%20Zhu&author=X.C.%20Hou&author=J.H.%20Li&author=G.G.%20Yan&author=C.P.%20Li&author=D.B.%20Wang
https://www.sciencedirect.com/science/article/pii/S2590174524001806/pdfft?md5=e4560fe1f5c14131d12a2f0834a1a3d1&pid=1-s2.0-S2590174524001806-main.pdf
https://www.sciencedirect.com/science/article/pii/S2590174524001806
https://www.scopus.com/inward/record.url?eid=2-s2.0-85202980562&partnerID=10&rel=R3.0.0
https://scholar.google.com/scholar_lookup?title=Analysis%20of%20emission%20reduction%20strategies%20for%20the%20use%20of%20alternative%20fuels%20and%20natural%20carbon%20sinks%20in%20international%20bulk%20shipping&publication_year=2024&author=C.C.%20Chang&author=M.L.%20Huang&author=C.H.%20Li
https://www.cdn.imo.org/localresources/en/OurWork/Envirnment/Documents/annex/MEPC%2080/Annex%2015.pdf
https://www.cdn.imo.org/localresources/en/OurWork/Envirnment/Documents/annex/MEPC%2080/Annex%2015.pdf
https://scholar.google.com/scholar?q=IMO.%202023%20IMO%20Strategy%20on%20Reduction%20of%20GHG%20Emissions%20form%20Ships.%202023.%20https://www.cdn.imo.org/localresources/en/OurWork/Envirnment/Documents/annex/MEPC%2080/Annex%2015.pdf.




mailto:1,2%20povalichina@mail.ru
mailto:1,2%20povalichina@mail.ru























































