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ʄʀʂ ï ʤʠʥʠʤʘʣʴʥʘʷ ʠʥʛʠʙʠʨʫʶʱʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʄʇɸ ï ʤʷʩʦ-ʧʝʧʪʦʥʥʳʡ ʘʛʘʨ 

ʄʇɹ ï ʤʷʩʦ-ʧʝʧʪʦʥʥʳʡ ʙʫʣʴʦʥ 

ʄʇʂ ï ʤʠʥʠʤʘʣʴʥʘʷ ʧʦʜʘʚʣʷʶʱʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʄʉ ï ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʷ 

ʇʀɼ ï ʧʣʘʤʝʥʥʦ-ʠʦʥʠʟʘʮʠʦʥʥʳʡ ʜʝʪʝʢʪʦʨ 

Pʌɹ ï ʨʘʩʪʚʦʨ ʬʦʩʬʘʪʥʳʡ ʙʫʬʝʨ 

TCʍ ï ʪʦʥʢʦʩʣʦʡʥʘʷ ʭʨʦʤʘʪʦʛʨʘʬʠʷ 

ʋʌɼ ï ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʝ ʜʝʪʝʢʪʠʨʦʚʘʥʠʝ 

ʕʄ ï ʵʬʠʨʥʦʝ ʤʘʩʣʦ 

ʕʄʇɼ ï ʵʤʧʠʨʠʯʝʩʢʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʘʷ ʧʘʨʦʚʘʷ ʜʠʩʪʠʣʣʷʮʠʷ 

ʕʄʇʆ ï ʵʬʠʨʥʦʝ ʤʘʩʣʦ ʧʦʣʳʥʠ ʦʜʥʦʣʝʪʥʝʡ 

ʕʄʇʕ ï ʵʬʠʨʥʦʝ ʤʘʩʣʦ ʧʦʣʳʥʠ ʵʩʪʨʘʛʦʥ 

ʕʄʈ ï ʵʬʠʨʦʤʘʩʣʠʯʥʦʝ ʨʘʩʪʝʥʠʝ 

ʗʄʈ ï ʷʜʝʨʥʳʡ ʤʘʛʥʠʪʥʳʡ ʨʝʟʦʥʘʥʩ 

LD ï ʣʝʪʘʣʴʥʘʷ ʜʦʟʘ 
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ɺɺɽɼɽʅʀɽ 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʠʩʢ ʥʦʚʳʭ ʥʝʪʦʢʩʠʯʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ, ʦʙʣʘʜʘʶʱʠʭ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʡ, ʙʘʢʪʝʨʠʮʠʜʥʦʡ ʠ 

ʚʠʨʫʩʦʮʠʜʥʦʡ, ʨʝʛʝʥʝʨʘʪʦʨʥʦʡ ʠ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, 

ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ. ʇʦʵʪʦʤʫ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʨʦʩ 

ʠʥʪʝʨʝʩ ʢ ʣʝʢʘʨʩʪʚʝʥʥʳʤ ʧʨʝʧʘʨʘʪʘʤ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ (ʃʇʈʇ), 

ʧʨʦʠʟʚʦʜʠʤʳʤ ʧʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʝʰʝʚʳʤ ʪʝʭʥʦʣʦʛʠʷʤ, ʯʪʦ ʩʥʠʞʘʝʪ 

ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʵʪʠʭ ʧʨʝʧʘʨʘʪʦʚ [1] ʠ ʧʦʚʳʰʘʝʪ ʠʭ ʜʦʣʶ ʥʘ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʤ 

ʨʳʥʢʝ [2].  

ɺ ʢʘʯʝʩʪʚʝ ʩʳʨʴʝʚʳʭ ʠʩʪʦʯʥʠʢʦʚ ʜʣʷ ʜʝʡʩʪʚʫʶʱʠʭ ʚʝʱʝʩʪʚ ʃʇʈʇ 

ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʵʬʠʨʦʤʘʩʣʠʯʥʳʝ ʨʘʩʪʝʥʠʷ, ʜʦʣʷ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪ 

33%. ʕʬʠʨʥʳʝ ʤʘʩʣʘ (ʕʄ) ʦʙʣʘʜʘʶʪ ʰʠʨʦʢʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, 

ʚʢʣʶʯʘʷ ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʦʝ, ʧʨʦʪʠʚʦʚʠʨʫʩʥʦʝ, ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʝ, 

ʧʨʦʪʠʚʦʧʫʭʦʣʝʚʦʝ ʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʝ ʜʝʡʩʪʚʠʝ, ʠʟ-ʟʘ ʵʪʠʭ ʮʝʥʥʳʭ ʩʚʦʡʩʪʚ 

ʧʦʪʨʝʙʥʦʩʪʴ ʵʬʠʨʥʳʭ ʤʘʩʝʣ ʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʥʘ ʠʭ ʦʩʥʦʚʝ ʚʦʟʨʘʩʪʘʝʪ, ʯʪʦ 

ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʩʰʠʨʝʥʠʷ ʩʳʨʴʝʚʦʡ ʙʘʟʳ ʵʬʠʨʦʤʘʩʣʠʯʥʳʭ 

ʨʘʩʪʝʥʠʡ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʦʚʳʭ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʵʬʠʨʦʥʦʩʦʚ, ʠʟʫʯʝʥʠʷ ʩʝʟʦʥʥʦʡ ʠ ʚʦʟʨʘʩʪʥʦʡ ʜʠʥʘʤʠʢʠ ʥʘʢʦʧʣʝʥʠʷ ʠʤʠ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʘʥʪʠʤʠʢʨʦʙʥʦʝ ʜʝʡʩʪʚʠʝ ʕʄ 

ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʚʩʝ ʛʨʫʧʧʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ɺʘʞʥʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʕʄ ʠ ʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʷʚʣʷʝʪʩʷ ʛʠʜʨʦʬʦʙʥʦʩʪʴ, ʢʦʪʦʨʘʷ 

ʧʦʟʚʦʣʷʝʪ ʠʤ ʣʝʛʢʦ ʩʦʝʜʠʥʷʪʴʩʷ ʩ ʣʠʧʠʜʘʤʠ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʤʠ ʚ ʢʣʝʪʦʯʥʦʡ 

ʤʝʤʙʨʘʥʝ ʙʘʢʪʝʨʠʡ ʠ ʤʠʪʦʭʦʥʜʨʠʡ, ʜʝʣʘʷ ʠʭ ʙʦʣʝʝ ʧʨʦʥʠʮʘʝʤʳʤʠ, ʥʘʨʫʰʘʷ 

ʢʣʝʪʦʯʥʳʝ ʩʪʨʫʢʪʫʨʳ. ɺ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʛʠʙʝʣʠ ʙʘʢʪʝʨʠʘʣʴʥʦʡ 

ʢʣʝʪʢʠ ʠʟ-ʟʘ ʟʥʘʯʠʪʝʣʴʥʦʡ ʫʪʝʯʢʠ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʭ ʤʦʣʝʢʫʣ ʠ ʠʦʥʦʚ. 

ʅʝʢʦʪʦʨʳʝ ʩʦʝʜʠʥʝʥʠʷ ʤʦʜʫʣʠʨʫʶʪ ʣʝʢʘʨʩʪʚʝʥʥʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ, ʚʦʟʜʝʡʩʪʚʫʷ ʥʘ 

ʤʝʭʘʥʠʟʤʳ ʦʪʪʦʢʘ ʫ ʥʝʩʢʦʣʴʢʠʭ ʚʠʜʦʚ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʭ ʙʘʢʪʝʨʠʡ. 
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ɸʮʠʢʣʠʯʝʩʢʠʝ ʠ ʘʨʦʤʘʪʠʯʝʩʢʠʝ ʪʝʨʧʝʥʦʠʜʳ, ʬʝʥʦʣʳ ʠ ʥʝʧʨʝʜʝʣʴʥʳʝ 

ʘʣʴʜʝʛʠʜʳ, ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ ʕʄ, ʧʨʦʷʚʣʷʶʪ ʘʥʪʠʤʠʢʨʦʙʥʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʥʝ 

ʥʘʨʫʰʘʷ ʝʩʪʝʩʪʚʝʥʥʳʡ ʙʘʣʘʥʩ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ ʦʨʛʘʥʠʟʤʘ [8].  

ʈʦʜ ʧʦʣʳʥ ɹ (Artemisia), ʷʚʣʷʶʱʠʡʩʷ ʙʦʛʘʪʳʤ ʠʩʪʦʯʥʠʢʦʤ ʘʨʪʝʤʠʟʠʥʠʥʘ 

(ʧʨʦʷʚʣʷʝʪ ʘʥʪʠʤʘʣʷʨʥʫʶ ʠ ʧʨʦʪʠʚʦʨʘʢʦʚʫʶ ʘʢʪʠʚʥʦʩʪʴ), ʥʘʩʯʠʪʳʚʘʝʪ ʙʦʣʝʝ 500 

ʚʠʜʦʚ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚ ʫʤʝʨʝʥʥʦʡ ʟʦʥʝ ɽʚʨʘʟʠʠ ʠ ʉʝʚʝʨʥʦʡ 

ɸʤʝʨʠʢʠ. ʀʟ ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʘʜʞʠʢʠʩʪʘʥʘ ʦʢʦʣʦ 1500 ʚʠʜʦʚ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ (ʃʈ), ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʥʘʨʦʜʥʦʡ ʤʝʜʠʮʠʥʝ, 49 ʚʠʜʦʚ 

ʧʦʣʳʥʝʡ [9], ʠʟ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚ ʕʄ ʠʟʫʯʝʥ ʪʦʣʴʢʦ ʫ ʪʨʝʭ ï ʤʝʪʝʣʴʯʘʪʦʡ [10], 

ʛʦʨʴʢʦʡ [11] ʠ ʨʫʪʦʣʠʩʪʥʦʡ [12]. 

ɸʥʘʣʠʟ ʜʦʩʪʫʧʥʳʭ ʥʘʫʯʥʳʭ ʜʘʥʥʳʭ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ 

ʠ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʕʄ ʧʦʣʳʥʠ ʦʜʥʦʣʝʪʥʝʡ Artemisia annua L. (A. annua 

L.) ʠ ʧʦʣʳʥʠ ʵʩʪʨʘʛʦʥ Artemisia dracunculus L. (A. dracunculus L.), 

ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ, ʥʝ ʠʟʫʯʝʥʳ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʠ 

ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʉʪʝʧʝʥʴ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʠ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʤʠʨʝ 

ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʦʩʣʘ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʧʨʦʜʫʢʪʘʭ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʘ 

ʃʈ ʩʦʜʝʨʞʘʪ ʩʣʦʞʥʳʝ ʩʤʝʩʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 

ʦʩʦʙʫʶ ʟʥʘʯʠʤʦʩʪʴ ʠʤʝʶʪ ʕʄ, ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʧʘʨʬʶʤʝʨʠʠ, ʢʦʩʤʝʪʠʢʝ, 

ʬʘʨʤʘʮʝʚʪʠʢʝ, ʧʠʱʝʚʦʡ, ʣʘʢʦʢʨʘʩʦʯʥʦʡ ʠ ʜʨʫʛʠʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ.  

ɸʥʘʣʠʟ ʥʘʫʯʥo-ʪʝʭʥʠʯʝcʢoʡ ʠ ʧʘʪʝʥʪʥoʡ ʠʥʬopʤʘʮʠʠ ʧo ʪʝʤʝ ʠccʣʝʜoʚʘʥʠʷ 

ʧoʢʘʟʘʣ, ʯʪo ʠʟ ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ 1500 ʚʠʜʦʚ ʃʈ ʭʠʤʠʯʝʩʢʠʡ 

ʩʦʩʪʘʚ ʠʟʫʯʝʥ ʣʠʰʴ ʫ ʥʝʙʦʣʴʰʦʛʦ ʯʠʩʣʘ, ʧʨʠʯʝʤ ʙʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʨʦʚʝʜʝʥʦ ʜʦ ʨʘʟʚʠʪʠʷ ʠ ʰʠʨʦʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, 

ʦʩʦʙʝʥʥʦ ʛʘʟʦʚʦʡ (ɻʍ), ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʡ ʞʠʜʢʦʩʪʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ (ɺʕɾʍ) 

ʠ ʥʦʚʳʭ ʚʠʜʦʚ ʜʝʪʝʢʪʦʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʘʩʩ-ʩʧʝʢʨʦʤʝʪʨʠʯʝʩʢʠʭ (ʄʉ), ʯʪʦ 

ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʪʦʯʥʦʩʪʴ ʠ ʟʥʘʯʠʤʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʅʘʠʙʦʣʝʝ 

ʠʟʫʯʝʥʥʳʤʠ ʵʬʠʨʦʤʘʩʣʠʯʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ (ʕʄʈ) ʊʘʜʞʠʢʠʩʪʘʥʘ ʷʚʣʷʶʪʩʷ 

ʧʦʣʳʥʠ ʤʝʪʝʣʴʯʘʪʘʷ [10], ʛʦʨʴʢʘʷ [11] ʠ ʨʫʪʦʣʠʩʪʥʘʷ [12], ʤʷʪʘ ʜʣʠʥʥʦʣʠʩʪʥʘʷ 

[13], ʠʩʩʦʧ ʟʝʨʘʚh ʘʥʩʢʠʡ [14], ʫʢʨʦʧ ʧʘʭʫʯʠʡ, ʬʝʨʫʣʘ ʣʦʤʦʥʦʣʠʩʪʥʘʷ, ʬʝʥʭʝʣʴ 
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ʦʙʳʢʥʦʚʝʥʥʳʡ, ʧʦʣʠʭʨʠʟʫʤ ʪʘʜʞʠʢʩʢʠʡ, ʧʠʞʤʘ ʦʙʳʢʥʦʚʝʥʥʘʷ, ʟʚʝʨʦʙʦʡ 

ʧʨʦʜʳʨʷʚʣʝʥʥʳʡ, ʤʝʣʠʩʩʘ ʣʝʢʘʨʩʪʚʝʥʥʘʷ, ʙʘʟʠʣʠʢ ʦʙʳʢʥʦʚʝʥʥʳʡ, ʚʠʜʳ ʨʦʜʘ 

ʰʘʣʬʝʡ [15], ʜʫʰʠʮʘ ʤʝʣʢʦʮʚʝʪʢʦʚʘʷ [16]. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʦʩʥʦʚʝ ʕʄ 

ʜʫʰʠʮʳ ʤʝʣʢʦʮʚʝʪʥʦʡ ʠ ʠʩʩʦʧʘ ʟʝʨʘʚʰʘʥʩʢʦʛʦ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ 

ʊʘʜʞʠʢʠʩʪʘʥʝ, ʨʘʟʨʘʙʦʪʘʥʳ ʤʘʟʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ çʉʫʙʠʥʘʢè ʠ çʀʩʩʦʧʦʣè [17]. 

ɼʘʥʥʳʝ ʦ ʩʦʩʪʘʚʝ ʕʄ ʜʨʫʛʠʭ ʕʄʈ ʊʘʜʞʠʢʠʩʪʘʥʘ ʚ ʣʠʪʝʨʘʪʫʨʝ ʦʪʩʫʪʩʪʚʫʶʪ, ʭʦʪʷ 

ʠʟʫʯʝʥʠʶ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʕʄ ʧʦʩʚʷʱʝʥʦ 

ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʫʙʣʠʢʘʮʠʡ ʚ ʈʦʩʩʠʠ ʠ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ ʉʅɻ, ɹʦʣʛʘʨʠʠ, 

ɺʝʥʛʨʠʠ, ɻʝʨʤʘʥʠʠ, ʉʐɸ, ɸʥʛʣʠʠ, ɸʚʩʪʨʘʣʠʠ, ɹʨʘʟʠʣʠʠ, ʄʝʢʩʠʢʝ, ʂʘʥʘʜʝ, 

ʀʥʜʠʠ, ʗʧʦʥʠʠ, ʂʠʪʘʝ ʠ ʜʨ.  

ɺʳʰʝʠʟʣʦʞʝʥʥʦʝ ʦʧʨʝʜʝʣʷʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠʟʫʯʝʥʠʷ ʕʄ ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ 

ʊʘʜʞʠʢʠʩʪʘʥʝ ʵʬʠʨʦʥʦʩʦʚ, ʙʝʟʚʨʝʜʥʦʩʪʠ, ʩʧʝʢʪʨʘ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʪʠʚʥʦʩʪʠ ʠ 

ʧʨʠʤʝʥʝʥʠʷ ʵʪʠʭ ʤʘʩʝʣ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʛʦ. 

ʉʚʷʟʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʧʨʦʛʨʘʤʤʘʤʠ. ʈʘʙʦʪʘ ʚʭʦʜʠʪ ʚ ʧʨʦʛʨʘʤʤʫ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʫʯʨʝʞʜʝʥʠʷ çʂʠʪʘʡʩʢʦ-ʊʘʜʞʠʢʩʢʠʡ 

ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʮʝʥʪʨ ʥʘʪʫʨʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚè. 

ʆɹʑɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʈɸɹʆʊʓ 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʠʩʩʣʝʜʦʚʘʪʴ ʩʦʜʝʨʞʘʥʠʝ ʘʨʪʝʤʠʟʠʥʠʥʘ, ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ 

ʠ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʵʬʠʨʥʳʭ ʤʘʩʝʣ A. annua L. ʠ A. dracunculus L., 

ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ ʠ ʩʦʟʜʘʪʴ ʥʘ ʠʭ ʦʩʥʦʚʝ ʥʘʥʦʵʤʫʣʴʩʠʶ ʩ ʮʝʣʴʶ 

ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. ʀʟʫʯʠʪʴ in silico ʠʥʛʠʙʠʨʦʚʘʥʠʝ ʧʨʦʪʝʠʥʦʚ ʦʩʥʦʚʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʕʄ ʠ ʚʳʷʚʠʪʴ ʩʚʷʟʴ ʤʝʞʜʫ ʠʭ ʩʪʨʫʢʪʫʨʦʡ ʠ ʙʠʦʘʢʪʠʚʥʦʩʪʴʶ. ʂʨʦʤʝ 

ʪʦʛʦ, ʠʟʫʯʠʪʴ ʪʦʢʩʠʯʥʦʩʪʴ ʠ ʛʝʤʦʣʦʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ  ʵʬʠʨʥʳʭ ʤʘʩʝʣ A. annua 

L. ʠ A. dracunculus.  

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʨʝʰʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1) ʦʧʨʝʜʝʣʠʪʴ ʚʳʭʦʜ ʕʄ ʠ ʘʨʪʝʤʠʟʠʥʠʥʘ ʚ ʩʦʩʪʘʚʝ ʜʚʫʭ ʚʠʜʦʚ ʧʦʣʳʥʠ, 

ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ; 

2) ʠʟʫʯʘʪʴ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʦʧʨʝʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʩʦʩʪʘʚʘ 

ʕʄ ʠ ʨʘʩʪʝʥʠʷ ʚ ʮʝʣʦʤ, ʠ ʫʩʪʘʥʦʚʠʪʴ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʵʪʠʭ ʤʘʩʝʣ; 
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3) ʦʧʨʝʜʝʣʠʪʴ ʪʦʢʩʠʯʥʦʩʪʴ ʠ ʛʝʤʦʣʠʪʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʕʄ A. annua L. ʠ A. 

dracunculus L.; 

4) ʧʨʦʚʝʩʪʠ in silico cʢʨʠʥʠʥʛ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʕʄ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʧʦʣʳʥʝʡ ʥʘ ʠʥʛʠʙʠʨʦʚʘʥʠʝ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʨʦʪʝʠʥʦʚ (ʦʩʤʦʧʦʨʠʥʘ ʠ ʜʠʩʧʝʨʩʠʥʘ); 

5) ʠʩʩʣʝʜʦʚʘʪʴ ʙʠʦʣʦʛʠʯʝʩʢʫʶ (ʘʥʪʠʦʢʩʠʜʘʥʪʥʫʶ ʠ ʘʥʪʠʤʠʢʨʦʙʥʫʶ) 

ʘʢʪʠʚʥʦʩʪʴ ʕʄ A. annua L. ʠ A. dracunculus L.; 

6) ʜʣʷ ʥʘʮʝʣʝʥʥʦʡ ʜʦʩʪʘʚʢʠ ʕʄ A. annua L. ʩʦʟʜʘʪʴ ʥʘʥʦʵʤʫʣʴʩʠʶ (ʅʕ), 

ʦʧʨʝʜʝʣʠʪʴ ʩʪʘʙʠʣʴʥʦʩʪʴ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʠ ʘʥʪʠʤʠʢʨʦʙʥʳʭ ʩʚʦʡʩʪʚ ʵʪʦʡ 

ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʬʦʨʤʳ (ʃʌ).  

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʈʘʩʪʝʥʠʷ A. annua L. ʠ A. dracunculus L., ʧʦʣʫʯʝʥʥʳʝ 

ʠʟ ʥʠʭ ʘʨʪʝʤʠʟʠʥʠʥ ʠ ʵʬʠʨʥʳʝ ʤʘʩʣʘ, ʢʦʤʧʦʥʝʥʪʳ ʵʪʠʭ ʤʘʩʝʣ, ʧʘʪʦʛʝʥʥʳʝ 

ʙʘʢʪʝʨʠʠ ʠ ʛʨʠʙʳ, ʣʘʙʦʨʘʪʦʨʥʳʝ ʞʠʚʦʪʥʳʝ, ʥʘʥʦʵʤʫʣʴʩʠʷ ʥʘ ʦʩʥʦʚʝ ʕʄ A. annua 

L. 

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ A. annua L. ʠ A. 

dracunculus L. ʉʦʜʝʨʞʘʥʠʝ ʘʨʪʝʤʠʟʠʥʠʥʘ ʚ ʵʪʠʭ ʨʘʩʪʝʥʠʷʭ; ʩʠʥʪʝʟ 

ʜʠʛʠʜʨʦʘʨʪʝʤʠʟʠʥʠʥʘ ʠ ʘʮʝʪʘʪʘ ʜʠʛʠʜʨʦʘʨʪʝʤʠʟʠʥʠʥʘ. ɺʳʭʦʜ ʠ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʵʬʠʨʥʳʭ ʤʘʩʝʣ A. annua L. ʠ A. 

dracunculus L.; ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʵʪʠʭ ʤʘʩʝʣ; 

ʠʝʨʘʨʭʠʯʝʩʢʠʡ ʢʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ ʠʭ ʢʦʤʧʦʟʠʮʠʡ. ʊʦʢʩʠʯʥʦʩʪʴ, ʛʝʤʦʣʠʪʠʯʝʩʢʘʷ, 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʘʷ ʠ ʘʥʪʠʤʠʢʨʦʙʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʵʬʠʨʥʳʭ ʤʘʩʝʣ A. annua L. ʠ A. 

dracunculus L.; ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ (in silico) ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʵʬʠʨʥʳʭ ʤʘʩʝʣ A. annua L. ʠ A. dracunculus L. ʉʦʟʜʘʥʠʝ ʥʘʥʦʵʤʫʣʴʩʠʠ ʥʘ ʦʩʥʦʚʝ 

ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ A. annua L., ʠʟʫʯʝʥʠʝ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʵʪʦʡ 

ʣʝʢʘʨʩʪʚʝʥʥʦʡ ʬʦʨʤʳ. 

ʊʝʦʨʝʪʠʯʝʩʢʠʤʠ ʦʩʥʦʚʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʟʥʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʡ 

ʭʠʤʠʠ ʧʦ ʩʪʨʦʝʥʠʶ ʪʝʨʧʝʥʦʚʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʠʭ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚʘʭ, ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʪʦʢʩʠʯʥʦʩʪʠ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ. ɺʧʝʨʚʳʝ ʠʟʫʯʝʥ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʵʬʠʨʥʳʭ ʤʘʩʝʣ 

ʧʦʣʳʥʠ ʦʜʥʦʣʝʪʥʝʡ (A. annua L.), ʧʦʣʳʥʠ ʵʩʪʨʘʛʦʥ (A. dracunculus L.), 

ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ. ɺʧʝʨʚʳʝ ʜʦʢʘʟʘʥʦ ʥʘʣʠʯʠʝ ʘʨʪʝʤʠʟʠʥʠʥʘ ʚ 
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ʧʦʣʳʥʠ ʦʜʥʦʣʝʪʥʝʡ (A. annua L.), ʧʦʣʳʥʠ ʵʩʪʨʘʛʦʥ (A. dracunculus L.), 

ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʦʣʳʥʴ ʵʩʪʨʘʛʦʥ ʦʪʥʦʩʠʪʩʷ ʢ 

ʩʤʝʰʘʥʥʦʡ ʭʝʤʦʪʠʧʠʯʝʩʢʦʡ ʚʘʨʠʘʮʠʠ. ɺʧʝʨʚʳʝ ʠʟʫʯʝʥʳ ʘʥʪʠʦʢʩʠʜʘʥʪʥʘʷ, 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʘʷ, ʛʝʤʦʣʠʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʠ ʪʦʢʩʠʯʥʦʩʪʴ ʵʬʠʨʥʳʭ ʤʘʩʝʣ 

ʧʦʣʳʥʠ ʦʜʥʦʣʝʪʥʝʡ (A. annua L.), ʧʦʣʳʥʠ ʵʩʪʨʘʛʦʥ (A. dracunculus L.), 

ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ. ɹʳʣʘ ʚʳʷʚʣʝʥʘ ʩʚʷʟʴ ʤʝʞʜʫ ʩʪʨʫʢʪʫʨʦʡ 

ʦʙʥʘʨʫʞʝʥʥʳʭ ʪʝʨʧʝʥʦʚ ʚ ʩʦʩʪʘʚʝ ʕʄ ʠ ʠʭ ʘʢʪʠʚʥʦʩʪʴʶ. ɺʧʝʨʚʳʝ ʧʦʣʫʯʝʥʘ 

ʥʘʥʦʵʤʫʣʴʩʠʷ ʥʘ ʦʩʥʦʚʝ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʧʦʣʳʥʠ ʦʜʥʦʣʝʪʥʝʡ.  

ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ: 

1) ʨʝʟʫʣʴʪʘʪʳ ʚʳʜʝʣʝʥʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʚʳʭʦʜʘ ʘʨʪʝʤʠʟʠʥʠʥʘ ʠ ʕʄ ʠʟ A. 

annua L. ʠ A. dracunculus L., ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ; 

2) ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʵʪʠʭ ʤʘʩʝʣ; 

3) ʪʦʢʩʠʯʥʦʩʪʴ ʠ ʛʝʤʦʣʠʪʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʕʄ A. annua L. ʠ A. dracunculus 

L.; 

4) ʨʝʟʫʣʴʪʘʪʳ in silico cʢʨʠʥʠʥʛʘ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʕʄ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʧʦʣʳʥʝʡ ʥʘ ʠʥʛʠʙʠʨʦʚʘʥʠʝ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʨʦʪʝʠʥʦʚ (ʦʩʤʦʧʦʨʠʥʘ ʠ ʜʠʩʧʝʨʩʠʥʘ); 

5) ʘʥʪʠʦʢʩʠʜʘʥʪʥʘʷ ʠ ʘʥʪʠʤʠʢʨʦʙʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʕʄ A. annua L. ʠ A. 

dracunculus L.; 

6) ʨʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʘʙʠʣʴʥʦʩʪʠ ʵʪʠʭ ʤʘʩʝʣ; 

7) ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʠ ʘʥʪʠʤʠʢʨʦʙʥʳʭ ʩʚʦʡʩʪʚ 

ʩʦʟʜʘʥʥʦʡ ʥʘ ʦʩʥʦʚʝ ʕʄ A. annua L. ʥʘʥʦʵʤʫʣʴʩʠʠ, ʩʪʘʙʠʣʴʥʦʩʪʠ ʵʪʦʡ ʃʌ.  

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʣʫʯʝʥʠʠ ʥʦʚʳʭ 

ʜʘʥʥʳʭ ʦ ʩʦʩʪʘʚʝ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʵʬʠʨʥʳʭ ʤʘʩʝʣ ʧʦʣʳʥʠ ʦʜʥʦʣʝʪʥʝʡ 

ʠ ʧʦʣʳʥʠ ʵʩʪʨʘʛʦʥ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʠʪ ʚ ʨʘʟʨʘʙʦʪʢʝ 

ʥʘʥʦʵʤʫʣʴʩʠʠ ʥʘ ʦʩʥʦʚʝ ʵʬʠʨʥʳʭ ʤʘʩʝʣ ʧʦʣʳʥʠ ʦʜʥʦʣʝʪʥʝʡ ʠ ʧʦʣʳʥʠ ʵʩʪʨʘʛʦʥ, 

ʦʙʣʘʜʘʶʱʝʡ ʧʦʚʳʰʝʥʥʦʡ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʘʤʠʤʠ 

ʤʘʩʣʘʤʠ. 

ʉʦʦʪʚʝʪʩʪʚʠʝ ʜʠʩʩʝʨʪʘʮʠʠ ʧʘʩʧʦʨʪʫ ʥʘʫʯʥʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ. 

ɼʠʩʩʝʨʪʘʮʠʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʠʤ ʧʫʥʢʪʘʤ ʧʘʩʧʦʨʪʘ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 02.00.03 
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ï ʆʨʛʘʥʠʯʝʩʢʘʷ ʭʠʤʠʷ: 1) ɺʳʜʝʣʝʥʠʝ ʠ ʦʯʠʩʪʢʘ ʥʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ. 2) ʈʘʟʚʠʪʠʝ 

ʩʠʩʪʝʤ ʦʧʠʩʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʚʝʱʝʩʪʚ. 3) ʇʦʠʩʢ ʥʦʚʳʭ ʤʦʣʝʢʫʣʷʨʥʳʭ ʩʠʩʪʝʤ 

ʩ ʚʳʩʦʢʦʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʤʠ ʤʝʞʜʫ ʤʦʣʝʢʫʣʘʤʠ. 4) ɿʘʚʠʩʠʤʦʩʪʴ 

ʤʝʞʜʫ ʭʠʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʦʡ ʠ ʙʠʦʘʢʪʠʚʥʦʩʪʴʶ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɸʨʪʝʤʠʟʠʥʠʥ ʚ A. annua L. ʠ A. dracunculus L. 

ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ ɺʕɾʍ. ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʣʫʯʝʥʥʳʭ ʛʠʜʨʦʜʠʩʪʠʣʣʷʮʠʝʡ 

ʵʬʠʨʥʳʭ ʤʘʩʝʣ ʵʪʠʭ ʨʘʩʪʝʥʠʡ ʠʟʫʯʘʣʠ ʤʝʪʦʜʘʤʠ ɻʍ-ʄʉ ʠ ɻʍ-ʇʀɼ, ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʵʪʠʭ ʤʘʩʝʣ ʠ ʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ï ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʤʝʪʦʜʘʤʠ. 

ʂʦʤʧʦʟʠʮʠʠ ʧʦʣʫʯʝʥʥʳʭ ʵʬʠʨʥʳʭ ʤʘʩʝʣ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʣʠ, ʠʩʧʦʣʴʟʫʷ 

ʘʛʣʦʤʝʨʘʪʠʚʥʳʡ ʠʝʨʘʨʭʠʯʝʩʢʠʡ ʢʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ. ʇʨʠ ʠʟʫʯʝʥʠʠ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʵʬʠʨʥʳʭ ʤʘʩʝʣ ʠ ʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʘʥʘʣʠʟʠʨʦʚʘʣʠ 

ʟʘʭʚʘʪ ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ ɼʌʇɻ (2,2-ʜʠʬʝʥʠʣ-1-ʧʠʢʨʠʣʛʠʜʨʘʟʠʣ) ʠ ɸɹʊʉ 

(2,2'-ʘʟʠʥʦ-ʙʠʩ(3-ʵʪʠʣʙʝʥʟʦʪʠʘʟʦʣʠʥ-6-ʩʫʣʴʬʦʥʘʪ)). ɸʥʪʠʤʠʢʨʦʙʥʫʶ ʘʢʪʠʚʥʦʩʪʴ 

ʵʬʠʨʥʳʭ ʤʘʩʝʣ A. annua L. ʠ A. dracunculus L. ʠ ʥʘʥʦʵʤʫʣʴʩʠʠ ʥʘ ʦʩʥʦʚʝ A. annua 

L. ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ ʜʠʬʬʫʟʠʠ ʚ ʘʛʘʨ. 

ʆʪʨʘʩʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʪʨʘʩʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠ ̫ ʷʚʣʷʝʪʩʷ ʦʨʛʘʥʠʯʝʩʢʘʷ 

ʭʠʤʠʷ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʘʷʩʷ ʥʘ ʘʥʘʣʠʟʝ ʠ ʠʟʫʯʝʥʠʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʵʬʠʨʥʳʭ ʤʘʩʝʣ. 

ʕʪʘʧʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʇʝʨʚʳʡ ʵʪʘʧ ï ʩʙʦʨ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ (A. annua L. ʠ A. dracunculus 

L.). 

ɺʪʦʨʦʡ ʵʪʘʧ ï ʚʳʜʝʣʝʥʠʝ ʠʟ ʵʪʦʛʦ ʤʘʪʝʨʠʘʣʘ ʘʨʪʝʤʠʟʠʥʠʥʘ, ʦʧʨʝʜʝʣʝʥʠʝ 

ʝʛʦ ʚʳʭʦʜʘ, ʩʠʥʪʝʟ ʜʠʛʠʜʨʦʘʨʪʝʤʠʟʠʥʠʥʘ ʠ ʘʮʝʪʘʪʘ ʜʠʛʠʜʨʦʘʨʪʝʤʠʟʠʥʠʥʘ. 

ʊʨʝʪʠʡ ʵʪʘʧ ï ʚʳʜʝʣʝʥʠʝ ʠʟ A. annua L. ʠ A. dracunculus L. ʵʬʠʨʥʳʭ ʤʘʩʝʣ, 

ʦʧʨʝʜʝʣʝʥʠʝ ʠʭ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. 

ʏʝʪʚʝʨʪʳʡ ʵʪʘʧ ï ʦʧʨʝʜʝʣʝʥʠʝ ʪʦʢʩʠʯʥʦʩʪʠ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʵʬʠʨʥʳʭ ʤʘʩʝʣ A. annua L. ʠ A. dracunculus L. ʠ 

ʢʦʤʧʦʥʝʥʪʦʚ ʵʪʠʭ ʵʬʠʨʥʳʭ ʤʘʩʝʣ. 

ʇʷʪʳʡ ʵʪʘʧ ï ʩʦʟʜʘʥʠʝ ʥʘʥʦʵʤʫʣʴʩʠʠ, ʠʟʫʯʝʥʠʝ ʝʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ, ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʩʪʘʙʠʣʴʥʦʩʪʠ. 



11 
 

 

ʀʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʦʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʠʩʴ ʣʠʪʝʨʘʪʫʨʥʳʝ ʠ ʵʣʝʢʪʨʦʥʥʳʝ 

ʤʘʪʝʨʠʘʣʳ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ A. annua 

L. ʠ A. dracunculus L., ʠʭ ʵʬʠʨʥʳʭ ʤʘʩʝʣ, ʩʠʥʪʝʟʘ ʧʨʦʠʟʚʦʜʥʳʭ ʘʨʪʝʤʠʟʠʥʠʥʘ, 

ʪʦʢʩʠʯʥʦʩʪʠ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʵʪʠʭ ʕʄ, ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʬʦʨʤ ʥʘ ʠʭ 

ʦʩʥʦʚʝ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʙʘʟʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʣʘʙʦʨʘʪʦʨʠʷ ʭʠʤʠʠ ʧʨʠʨʦʜʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʫʯʨʝʞʜʝʥʠʷ çʂʠʪʘʡʩʢʦ-ʊʘʜʞʠʢʩʢʠʡ 

ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʮʝʥʪʨ ʥʘʪʫʨʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚè, ʣʘʙʦʨʘʪʦʨʠʷ ʙʦʣʝʟʥʝʡ ʧʪʠʮ 

ʀʥʩʪʠʪʫʪʘ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ ʊʘʜʞʠʢʩʢʦʡ ʘʢʘʜʝʤʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʥʘʫʢ. 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʜʠʩʩʝʨʪʘʮʠʠ ʧʦʜʪʚʝʨʞʜʘʶʪ ʤʘʪʝʨʠʘʣʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʜʦʩʪʘʪʦʯʥʦʤ ʦʙʲʝʤʝ, ʧʦʚʪʦʨʥʦʩʪʴ ʠ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ 

ʧʨʦʚʝʜʝʥʥʳʭ ʦʧʳʪʦʚ, ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʢʦʪʦʨʳʝ 

ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʠʟʜʘʥʠʷʭ. ʅʘ ʥʘʫʯʥʦʤ ʘʥʘʣʠʟʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʥʦʚʘʥʳ ʚʳʚʦʜʳ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ. 

ʃʠʯʥʳʡ ʚʢʣʘʜ ʩʦʠʩʢʘʪʝʣʷ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ: ʘʥʘʣʠʟʝ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ ʠ ʧʘʪʝʥʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʠ; 

ʧʦʩʪʘʥʦʚʢʝ ʮʝʣʠ ʠ ʦʧʨʝʜʝʣʝʥʠʠ ʟʘʜʘʯ ʜʣʷ ʝʝ ʜʦʩʪʠʞʝʥʠʷ; ʚʳʙʦʨʝ ʤʝʪʦʜʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʚʳʜʝʣʝʥʠʶ ʠ ʦʧʨʝʜʝʣʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʘʨʪʝʤʠʟʠʥʠʥʘ ʠ ʕʄ ʠʟ A. 

annua L. ʠ A. dracunculus L., ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ; ʠʟʫʯʝʥʠʠ 

ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʪʦʢʩʠʯʥʦʩʪʠ ʠ 

ʛʝʤʦʣʠʪʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ ʵʪʠʭ ʤʘʩʝʣ, in silico cʢʨʠʥʠʥʛʘ ʠʭ ʦʩʥʦʚʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʥʘ ʠʥʛʠʙʠʨʦʚʘʥʠʝ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʨʦʪʝʠʥʦʚ, ʦʧʨʝʜʝʣʝʥʠʠ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʠ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʕʄ A. annua L. ʠ A. 

dracunculus L.; ʠʟʫʯʝʥʠʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʠ ʘʥʪʠʤʠʢʨʦʙʥʳʭ ʩʚʦʡʩʪʚ ʩʦʟʜʘʥʥʦʡ 

ʥʘ ʦʩʥʦʚʝ ʕʄ A. annua L. ʥʘʥʦʵʤʫʣʴʩʠʠ, ʩʪʘʙʠʣʴʥʦʩʪʠ ʵʪʦʡ ʃʌ; ʥʘʧʠʩʘʥʠʠ ʛʣʘʚ 

ʜʠʩʩʝʨʪʘʮʠʠ, ʥʘʫʯʥʳʭ ʩʪʘʪʝʡ, ʧʦʜʛʦʪʦʚʢʝ ʤʘʪʝʨʠʘʣʦʚ ʠ ʦʬʦʨʤʣʝʥʠʠ ʧʘʪʝʥʪʘ, 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʤʘʪʝʨʠʘʣʦʚ, ʧʦʜʛʦʪʦʚʢʝ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʠ 

ʘʚʪʦʨʝʬʝʨʘʪʘ. 
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ɸʧʨʦʙʘʮʠʷ ʨʘʙʦʪʳ. ʄʘʪʝʨʠʘʣʳ ʜʠʩʩʝʨʪʘʮʠʠ ʙʳʣʠ ʜʦʣʦʞʝʥʳ ʠ ʦʙʩʫʞʜʝʥʳ 

ʥʘ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʶʙʠʣʝʡʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ, ʧʦʩʚʷʱʝʥʥʦʡ 

70-ʣʝʪʠʶ ʧʨʦʬʝʩʩʦʨʘ ʅ. ʗʨʙʘʝʚʘ (ɼʫʰʘʥʙʝ, 2014), II  ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʀʥʩʪʠʪʫʪʘ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʊɸʉʍʅ ʩʦʚʤʝʩʪʥʦ ʩ 

ʌɻɹʆʋ ɺʆ çɹʘʰʢʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè (ɼʫʰʘʥʙʝ, 

2018), XIII ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʩʠʤʧʦʟʠʫʤʝ ʧʦ ʭʠʤʠʠ ʧʨʠʨʦʜʥʳʭ ʩʦʝʜʠʥʝʥʠʡ 

(ʐʘʥʭʘʡ, ʂʠʪʘʡ, 2019) ʠ ʥʘ ʈʝʩʧʫʙʣʠʢʘʥʩʢʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 

çʈʦʣʴ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʚ ʦʭʨʘʥʝ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷè (ʅʘʮʠʦʥʘʣʴʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʊʘʜʞʠʢʠʩʪʘʥʘ, ɼʫʰʘʥʙʝ, 2020), ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʭʠʤʠʠ ʧʨʠʤʝʥʝʥʠʝ ʠ ʠʭ 

ʧʝʨʩʧʝʢʪʠʚʳè, ʧʦʩʚʷʱʝʥʥʦʡ 60-ʣʝʪʠʶ ʢʘʬʝʜʨʳ ʦʨʛʘʥʠʯʝʩʢʦʡ ʭʠʤʠʠ ʠ ʧʘʤʷʪʠ 

ʜʦʢʪʦʨʘ ʭʠʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨʘ ʍʦʣʠʢʦʚʘ ʐʠʨʠʥʙʝʢʘ ʍʦʣʠʢʦʚʠʯʘ (14-15 

ʤʘʷ 2021 ʛ.). 

ʇʫʙʣʠʢʘʮʠʠ ʧʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʠ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʦʧʫʙʣʠʢʦʚʘʥʦ 10 ʥʘʫʯʥʳʭ ʨʘʙʦʪ, ʠʟ ʥʠʭ 7 ʚ ʞʫʨʥʘʣʘʭ, ʚʢʣʶʯʝʥʥʳʭ ʚ ʨʝʝʩʪʨ ɺɸʂ 

ʧʨʠ ʇʨʝʟʠʜʝʥʪʝ ʈʊ. ɸʚʪʦʨʦʤ ʧʦʣʫʯʝʥ ʧʘʪʝʥʪ çʅʘʥʦɻʤʫʣʴʩʠʷ ʪʠʧʘ ʤʘʩʣʦ ʚ ʚʦʜʝ, 

ʦʙʣʘʜʘʶʱʝʝ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶè TJ 1338 (2023). 

ʉʪʨʫʢʪʫʨʘ ʠ ʦʙʲʝʤ ʜʠʩʩʝʨʪʘʮʠʠ. ɼʠʩʩʝʨʪʘʮʠʷ ʠʟʣʦʞʝʥʘ ʥʘ 148 ʩʪʨʘʥʠʮʘʭ 

ʠ ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, ʦʙʟʦʨʘ ʣʠʪʝʨʘʪʫʨʳ, ʦʧʠʩʘʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʠ ʤʝʪʦʜʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʨʝʟʫʣʴʪʘʪʦʚ ʩʦʙʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʙʩʫʞʜʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ, 

ʟʘʢʣʶʯʝʥʠʷ, ʚʳʚʦʜʦʚ, ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʨʝʜʣʦʞʝʥʠʡ, ʩʧʠʩʢʘ ʣʠʪʝʨʘʪʫʨʳ ʠ 

ʧʨʠʣʦʞʝʥʠʷ. ʊʝʢʩʪ ʜʠʩʩʝʨʪʘʮʠʠ ʠʣʣʶʩʪʨʠʨʦʚʘʥ 16 ʪʘʙʣʠʮʘʤʠ, 54 ʨʠʩʫʥʢʘʤʠ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ ʩʦʜʝʨʞʠʪ 167 ʠʩʪʦʯʥʠʢʦʚ, ʠʟ ʢʦʪʦʨʳʭ 36 ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ, 

131 ï ʥʘ ʘʥʛʣʠʡʩʢʦʤ. 
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ɻʃɸɺɸ ɯ. ʆɹɿʆʈ ʃʀʊɽʈɸʊʋʈʓ 

1.1. ʊʝʨʧʝʥʦʚʳʝ ʫʛʣʝʚʦʜʦʨʦʜʳ ʠ ʠʭ ʧʨʦʠʟʚʦʜʥʳʝ 

 

ʊʝʨʧʝʥʳ ʷʚʣʷʶʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʛʨʫʧʧ ʩʦʝʜʠʥʝʥʠʡ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ 

ʵʬʠʨʥʳʭ ʤʘʩʝʣ.  

ʊʝʨʧʝʥʳ ï ʵʪʦ ʥʝʥʘʩʳʱʝʥʥʳʝ ʫʛʣʝʚʦʜʦʨʦʜʳ ʩ ʯʠʩʣʦʤ ʫʛʣʝʨʦʜʥʳʭ ʘʪʦʤʦʚ, 

ʢʨʘʪʥʳʤ ʧʷʪʠ. ʊʝʨʧʝʥʳ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʧʨʦʠʟʚʦʜʥʳʝ ʦʩʥʦʚʥʦʡ 

ʨʘʟʚʝʪʚʣʝʥʥʦʡ ʝʜʠʥʠʮʳ ï ʠʟʦʧʨʝʥʘ. ʈʘʟʚʝʪʚʣʝʥʥʳʡ ʢʦʥʝʮ ʤʦʣʝʢʫʣʳ ʥʘʟʳʚʘʶʪ 

çʛʦʣʦʚʦʡè, ʘ ʥʝʨʘʟʚʝʪʚʣʝʥʥʳʡ ï çʭʚʦʩʪʦʤè (ʨʠʩʫʥʦʢ 1.1). 

 

ʈʠʩʫʥʦʢ 1.1 ï ʍʠʤʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʠʟʦʧʨʝʥʘ. 

 

ʂʠʩʣʦʨʦʜʩʦʜʝʨʞʘʱʠʝ ʧʨʦʠʟʚʦʜʥʳʝ ʪʝʨʧʝʥʦʚ ʥʘʟʳʚʘʶʪ ʪʝʨʧʝʥʦʠʜʘʤʠ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʤʦʣʝʢʫʣʝ ʪʝʨʧʝʥʦʠʜʦʚ ʯʠʩʣʦ ʘʪʦʤʦʚ ʫʛʣʝʨʦʜʘ ʠ ʚʦʜʦʨʦʜʘ 

ʢʨʘʪʥʦ ʉ5ʅ8, ʪʦ ʝʩʪʴ ʤʦʣʝʢʫʣʝ ʠʟʦʧʨʝʥʘ, ʩʚʷʟʘʥʥʳʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʛʦʣʦʚʘ ʢ ʭʚʦʩʪʫ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʚʭʦʜʷʱʠʭ ʚ ʩʦʝʜʠʥʝʥʠʝ ʫʛʣʝʨʦʜʥʳʭ ʘʪʦʤʦʚ ʠ ʯʘʩʪʠʮ 

ʠʟʦʧʨʝʥʘ ʪʝʨʧʝʥʦʠʜʳ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ:  

¶ ʠʟʦʧʨʝʥʳ ʠʣʠ ʧʦʣʫʪʝʨʧʝʥʳ (ʧʦʣʫʪʝʨʧʝʥʦʠʜʳ) (ʉ5ʅ8);  

¶ ʤʦʥʦʪʝʨʧʝʥʳ ʠʣʠ ʪʝʨʧʝʥʳ (ʪʝʨʧʝʥʦʠʜʳ) (ʉ10ʅ16);  

¶ ʩʝʩʢʚʠʪʝʨʧʝʥʳ (ʉ15ʅ24) ï ʠʣʠ ʧʦʣʫʪʦʨʥʳʝ ʪʝʨʧʝʥʦʠʜʳ;  

¶ ʜʠʪʝʨʧʝʥʦʠʜʳ(ʉ20ʅ32) ï ʚʠʪʘʤʠʥʳ ʛʨʫʧʧʳ ʂ, ʭʣʦʨʦʬʠʣʣ;  

¶ ʪʨʠʪʝʨʧʝʥʦʠʜʳ (ʉ30ʅ48)ï ʩʘʧʦʥʠʥʳ;  

¶ ʪʝʪʨʘʪʝʨʧʝʥʦʠʜʳ (ʉ40ʅ64) ï ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʢʘʨʘʪʠʥʦʠʜʦʚ; 

¶ ʧʦʣʠʪʝʨʧʝʥʦʠʜʳ [(ʉ10ʅ16)n] ï ʢʘʫʯʫʢ, ʛʫʪʪʘʧʝʨʯʘ.  

ʄʝʪʘʙʦʣʠʯʝʩʢʠʡ ʧʫʪʴ ʪʝʨʧʝʥʦʚʳʭ ʩʪʨʫʢʪʫʨ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʘʭ 1.2. ʠ 

1.3. 
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ʈʠʩʫʥʦʢ 1.2. ʄʝʪʘʙʦʣʠʯʝʩʢʠʡ ʧʫʪʴ ʪʝʨʧʝʥʦʚʳʭ ʩʪʨʫʢʪʫʨ 

 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: ʀʇʇʌ ï ʠʟʦʧʝʥʪʝʥʠʣʧʠʨʦʬʦʩʬʘʪ, ɼʄɸʇʌ ï ʜʠʤʝʪʠʣʘʣʣʠʣʧʠʨʦʬʦʩʬʘʪ, ɻʇʌ ï ʛʝʨʘʥʠʣʧʠʨʦʬʦʩʬʘʪ, ʌʇʌ ï 

ʬʘʨʥʝʟʠʣʧʠʨʦʬʦʩʬʘʪ, ɻɻʇʌ ï ʛʝʨʘʥʠʣʛʝʨʘʥʠʣʧʠʨʦʬʦʩʬʘʪ. 

 

+ʀʇʇʌ 

ʛʫʪʪʘʧʝʨʯʘ ʢʘʫʯʫʢ 

ɻɻʇʌ 

ʜʠʪʝʨʧʝʥʳ 

ʉ20 

³2 

ʬʠʪʦʠʥ 

ʉ40 

ʢʘʨʘʪʠʥʦʠʜʳ 

ʉ80 

ʬʠʪʦʣ 

+ʀʇʇʌ ʌʇʌ 

ʩʝʩʢʚʠʪʝʨʧʝʥʳ 

ʉ15 

³2 

ʩʢʚʘʣʝʥ 

ʉ30 

ʩʪʝʨʦʠʜʳ 

ʉ20, ʉ27, ʉ29 

ʮʠʢʣʠʟʘʮʠʷ 

ʪʨʠʪʝʨʧʝʥʳ 

+ʀʇʇʌ ɻʇʌ 

ʤʦʥʦʪʝʨʧʝʥʳ 

ʉ10 

ɼʄɸʇʌ 

ʉ5 

ʀʇʇʌ 

ʉ5 
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ʈʠʩʫʥʦʢ 1.3. ʄʝʪʘʙʦʣʠʯʝʩʢʠʡ ʧʫʪʴ ʪʝʨʧʝʥʦʚʳʭ ʩʪʨʫʢʪʫʨ. 

˥͔͙͔͔ͣͭͪͨͤ·  

5˿ 

˸͔͔ͦͤͦͭͪͨͤ·  

1˿0 

˿͔͍͙͔͔ͫͭͪͨͤ͟· 

1˿5 

˨͙͔͔ͭͪͨͤ· 

3˿0 

 

 

 

˴͔͙͊ͪͦͭͤͦ͒· 

4˿0 

͙͔͔́ͪͭͪͨͤ· 

3˿0 

˿͔͙ͭͪͦ͒· 

1˿8Σ ˿19Σ ˿21Σ ˿24Σ ˿27 
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ʄʦʥʦʪʝʨʧʝʥʦʠʜʳ ʠ ʩʝʩʢʚʠʪʝʨʧʝʥʳ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʣʝʪʫʯʠʭ ʵʬʠʨʥʳʭ ʤʘʩʝʣ. 

ʂʨʦʤʝ ʵʪʦʛʦ, ʜʦʚʦʣʴʥʦ ʦʙʳʯʥʳ çʘʨʦʤʘʪʠʯʝʩʢʠʝ ʪʝʨʧʝʥʦʠʜʳè [18]. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʵʬʠʨʥʳʭ ʤʘʩʝʣ ʠ ʵʬʠʨʦʤʘʩʣʠʯʥʦʛʦ ʩʳʨʴʷ ʦʩʥʦʚʘʥʘ ʥʘ ʩʪʨʦʝʥʠʠ 

ʦʩʥʦʚʥʳʭ ʮʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʦʪʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1.4. 

 

ʈʠʩʫʥʦʢ 1.4. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʵʬʠʨʥʳʭ ʤʘʩʝʣ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ. 

 

1.2. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʵʬʠʨʥʳʭ ʤʘʩʝʣ 

 

ʊʝʨʧʝʥʳ ï ʵʪʦ ʛʨʫʧʧʘ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʢʦʪʦʨʳʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʚ 

ʨʘʩʪʝʥʠʷʭ ʠ ʞʠʚʦʪʥʳʭ. ʉʪʨʫʢʪʫʨʘ ʪʝʨʧʝʥʦʚ ʧʦʩʪʨʦʝʥʘ ʠʟ ʠʟʦʧʨʝʥʘ, ʫʛʣʝʚʦʜʦʨʦʜʘ 

ʩ ʧʷʪʴʶ ʘʪʦʤʘʤʠ ʫʛʣʝʨʦʜʘ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʚʦʩʝʤʴʶ ʘʪʦʤʘʤʠ ʚʦʜʦʨʦʜʘ (C5H8) 

(ʨʠʩʫʥʦʢ 1.5.). ʅʘʟʚʘʥʠʝ ʪʝʨʧʝʥʳ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ 

ʪʝʨʧʝʥʦʠʜʦʚ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʢʠʩʣʦʨʦʜʩʦʜʝʨʞʘʱʠʤʠ ʧʨʦʠʟʚʦʜʥʳʤʠ ʵʪʠʭ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ. ʊʝʨʧʝʥʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʰʠʨʦʢʫʶ ʢʘʪʝʛʦʨʠʶ ʣʝʪʫʯʠʭ 

ʥʝʥʘʩʳʱʝʥʥʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚ ʵʬʠʨʥʳʭ ʤʘʩʣʘʭ ʨʘʩʪʝʥʠʡ, 

ʦʩʦʙʝʥʥʦ ʭʚʦʡʥʳʭ ʠ ʮʠʪʨʫʩʦʚʳʭ ʜʝʨʝʚʴʝʚ.  

ʕʌʀʈʅʓɽ ʄɸʉʃɸ, ʉʆɼɽʈɾɸʑʀɽ 

ʄʆʅʆʊɽʈʇɽʅʆʀɼʓ 

1. ɸʎʀʂʃʀʏɽʉʂʀɽ 

2. ʄʆʅʆʎʀʂʃʀʏɽʉʂʀɽ 

3. ɹʀʎʀʂʃʀʏɽʉʂʀɽ 

ʉɽʉʂɺʀʊɽʈʇɽʅʆʀɼʓ 

1. ɸʎʀʂʃʀʏɽʉʂʀɽ 

2. ʄʆʅʆʎʀʂʃʀʏɽʉʂʀɽ 

3. ɹʀʎʀʂʃʀʏɽʉʂʀɽ 

4. ʊʈʀʎʀʂʃʀʏɽʉʂʀɽ 

ɸʈʆʄɸʊʀʏɽʉʂʀɽ 
ʉʆɽɼʀʅɽʅʀʗ 

ʇʈʆʀɿɺʆɼʅʓɽ: 

1) ʧ-ʮʠʤʝʥʘ 

2) ʙʝʥʟʦʣʘ 

3) ʬʝʥʠʣʧʨʦʧʘʥʘ 
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ɺ ʩʦʩʪʘʚ ʕʄ ʚʭʦʜʷʪ ʚ ʦʩʥʦʚʥʦʤ ʤʦʥʦʪʝʨʧʝʥʦʠʜʳ ʠ ʩʝʩʢʚʠʪʝʨʧʝʥʳ. 

ɻʝʨʘʥʠʣʧʠʨʦʬʦʩʬʘʪ ʷʚʣʷʝʪʩʷ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʤ ʤʦʥʦʪʝʨʧʝʥʦʠʜʦʚ. ɻʝʪʝʨʦʣʠʟ ʝʛʦ 

ʫʛʣʝʨʦʜ-ʢʠʩʣʦʨʦʜʥʦʡ ʩʚʷʟʠ ʜʘʝʪ ʛʝʨʘʥʠʣʢʘʨʙʦʢʘʪʠʦʥ. ɺ ʧʨʠʨʦʜʥʳʭ ʩʠʩʪʝʤʘʭ ʵʪʦʪ 

ʠ ʜʨʫʛʠʝ ʢʘʨʙʦʢʘʪʠʦʥʳ ʩʫʱʝʩʪʚʫʶʪ ʥʝ ʚ ʚʠʜʝ ʩʚʦʙʦʜʥʳʭ ʠʦʥʦʚ, ʘ ʚ ʚʠʜʝ 

ʟʘʨʦʞʜʘʶʱʠʭʩʷ ʢʘʨʙʦʢʘʪʠʦʥʦʚ. ɼʘʣʝʝ ʘʢʪʠʚʥʳʝ ʮʝʥʪʨʳ ʠ ʧʦ ʩʫʱʝʩʪʚʫ 

ʧʦʙʫʞʜʘʶʪʩʷ ʢ ʢʘʪʠʦʥʥʳʤ ʨʝʘʢʮʠʷʤ ʧʨʠ ʧʨʠʙʣʠʞʝʥʠʠ ʧʦʜʭʦʜʷʱʝʛʦ ʨʝʘʛʝʥʪʘ. 

ɼʣʷ ʧʨʦʩʪʦʪʳ ʤʳ ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʠʭ ʢʘʨʙʦʢʘʪʠʦʥʘʤʠ. ʈʝʘʢʮʠʠ ʦʧʠʩʘʥʳ ʚ 

ʭʠʤʠʯʝʩʢʠʭ ʪʝʨʤʠʥʘʭ, ʥʦ ʚʩʝ ʦʥʠ ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʬʝʨʤʝʥʪʘʪʠʚʥʳʤ ʢʦʥʪʨʦʣʝʤ, ʠ 

ʬʝʨʤʝʥʪʳ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʝ ʚ ʣʶʙʦʤ ʨʘʩʪʝʥʠʠ, ʙʫʜʫʪ ʦʧʨʝʜʝʣʷʪʴ ʪʝʨʧʝʥʦʠʜʳ, 

ʢʦʪʦʨʳʝ ʦʥ ʙʫʜʝʪ ʧʨʦʠʟʚʦʜʠʪʴ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʩʪʘʚ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʤʦʞʝʪ ʜʘʪʴ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʛʝʥʝʪʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʨʘʩʪʝʥʠʷ. ʈʝʘʢʮʠʷ ʛʝʨʘʥʠʣʢʘʨʙʦʢʘʪʠʦʥʘ ʩ 

ʚʦʜʦʡ ʜʘʝʪ ʛʝʨʘʥʠʦʣ, ʢʦʪʦʨʳʡ ʚʧʦʩʣʝʜʩʪʚʠʠ ʤʦʞʝʪ ʦʢʠʩʣʷʪʴʩʷ ʜʦ ʮʠʪʨʘʣʷ. ʇʦʪʝʨʷ 

ʧʨʦʪʦʥʘ ʠʟ ʛʝʨʘʥʠʦʣʘ ʜʘʝʪ ʤʠʨʮʝʥ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʠʟʦʤʝʨʠʟʦʚʘʪʴ ʜʦ ʜʨʫʛʠʭ 

ʘʮʠʢʣʠʯʝʩʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. ʈʝʘʢʮʠʷ ʚʥʫʪʨʠʤʦʣʝʢʫʣʷʨʥʦʛʦ ʵʣʝʢʪʨʦʬʠʣʴʥʦʛʦ 

ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʛʝʨʘʥʠʦʣʘ ʜʘʝʪ ʤʦʥʦʮʠʢʣʠʯʝʩʢʠʡ ʢʘʨʙʦʢʘʪʠʦʥ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ 

ʦʪʱʝʧʣʷʪʴ ʧʨʦʪʦʥ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʣʠʤʦʥʝʥʘ ʠʣʠ ʜʦʙʘʚʣʷʪʴ ʚʦʜʫ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ 

Ŭ-ʪʝʨʧʠʥʝʦʣʘ. ɺʪʦʨʦʝ ʚʥʫʪʨʠʤʦʣʝʢʫʣʷʨʥʦʝ ʧʨʠʩʦʝʜʠʥʝʥʠʝ ʜʘʝʪ 

ʧʠʥʠʣʢʘʨʙʦʢʘʪʠʦʥ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʪʝʨʷʪʴ ʧʨʦʪʦʥ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʣʠʙʦ Ŭ-ʧʠʥʝʥʘ, 

ʣʠʙʦ ɓ-ʧʠʥʝʥʘ. ʂʘʨʝʥ, ʝʱʝ ʦʜʠʥ ʙʠʮʠʢʣʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ 

ʧʦʩʨʝʜʩʪʚʦʤ ʧʦʜʦʙʥʳʭ ʨʝʘʢʮʠʡ. ʇʝʨʝʛʨʫʧʧʠʨʦʚʢʘ ɺʘʛʥʝʨʘïʄʝʝʨʚʝʡʥʘ 

ʧʠʥʠʣʢʘʨʙʦʢʘʪʠʦʥʘ ʜʘʝʪ ʙʦʨʥʠʣʢʘʨʙʦʢʘʪʠʦʥ. ʇʨʠ ʜʦʙʘʚʣʝʥʠʠ ʚʦʜʳ ʦʙʨʘʟʫʝʪʩʷ 

ʙʦʨʥʝʦʣ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʦʢʠʩʣʠʪʴ ʜʦ ʢʘʤʬʦʨʳ. ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ ʧʝʨʝʛʨʫʧʧʠʨʦʚʢʘ 

ɺʘʛʥʝʨʘ-ʄʝʝʨʚʝʡʥʘ ʜʘʝʪ ʬʝʥʭʠʣʴʥʳʡ ʩʢʝʣʝʪ ʠʟ ʢʦʪʦʨʦʛʦ ʧʦʣʫʯʝʥ ʬʝʥʭʦʥ [18].  

ʄʥʦʛʠʝ ʤʦʥʦʪʝʨʧʝʥʳ ʤʦʛʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʝʛʠʜʨʘʪʘʮʠʠ 

ʩʧʠʨʪʦʚ. ɸʥʘʣʦʛʠʯʥʦ ʧ-ʮʠʤʦʣ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʩʪʘʙʠʣʴʥʳʭ ʩʪʨʫʢʪʫʨ ʠ 

ʤʦʞʝʪ ʦʙʨʘʟʦʚʘʪʴʩʷ ʩ ʧʦʤʦʱʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʝʘʢʮʠʡ ʮʠʢʣʠʟʘʮʠʠ ʠ 

ʠʟʦʤʝʨʠʟʘʮʠʠ.  

ʄʠʨʮʝʥ ʦʯʝʥʴ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ʧʨʠʨʦʜʝ ʠ ʩʦʜʝʨʞʠʪʩʷ ʚʦ ʤʥʦʛʠʭ 

ʨʘʩʪʝʥʠʷʭ. ʅʝʢʦʪʦʨʳʝ ʠʩʪʦʯʥʠʢʠ, ʪʘʢʠʝ ʢʘʢ ʭʤʝʣʴ, ʩʦʜʝʨʞʘʪ ʚʳʩʦʢʠʝ ʫʨʦʚʥʠ 

ʤʠʨʮʝʥʘ. ɺʩʝ ʠʟʦʤʝʨʳ Ŭ-ʦʮʠʤʝʥʘ, ɓ-ʦʮʠʤʝʥʘ (85), ʠ ʘʣʣʦʦʮʠʤʝʥ (86) ʚʩʪʨʝʯʘʶʪʩʷ 
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ʚ ʵʬʠʨʥʳʭ ʤʘʩʣʘʭ, ʧʨʠʯʝʤ ʠʟʦʤʝʨʳ ɓ-ʦʮʠʤʝʥʘ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ 

ʚʩʪʨʝʯʘʶʱʠʤʠʩʷ. ʃʠʤʦʥʝʥ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚʦ ʤʥʦʛʠʭ ʵʬʠʨʥʳʭ ʤʘʩʣʘʭ, ʥʦ ʯʘʱʝ 

ʚʩʝʛʦ ï ʚ ʮʠʪʨʫʩʦʚʳʭ ʤʘʩʣʘʭ, ʚ ʢʦʪʦʨʳʭ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʜʦʩʪʠʛʘʝʪ 90%. ʕʪʠ ʤʘʩʣʘ 

ʩʦʜʝʨʞʘʪ ʧʨʘʚʦʚʨʘʱʘʶʱʠʡ (R)-ʵʥʘʥʪʠʦʤʝʨ, ʘ ʝʛʦ ʘʥʪʠʧʦʜ ʚʩʪʨʝʯʘʝʪʩʷ ʛʦʨʘʟʜʦ 

ʨʝʞʝ. ɺʩʪʨʝʯʘʶʪʩʷ ʢʘʢ Ŭ-ʬʝʣʣʘʥʜʨʝʥ, ʪʘʢ ʠ ɓ-ʬʝʣʣʘʥʜʨʝʥ, ʢʦʪʦʨʳʝ ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʵʬʠʨʥʳʭ ʤʘʩʣʘʭ [18]. 

ʧ-ʎʠʤʝʥ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥ ʚʦ ʤʥʦʛʠʭ ʕʄ ʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʵʢʩʪʨʘʢʪʘʭ. 

ʅʘʧʨʠʤʝʨ, ʕʄ ʪʠʤʴʷʥʘ ʠ ʜʫʱʠʮʳ ʙʦʛʘʪʳ ʧ-ʮʠʤʝʥʦʤ. Ŭ-ʇʠʥʝʥ, ɓ-ʧʠʥʝʥ ʠ 3-ʢʘʨʝʥ 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʧʨʠʨʦʜʝ.  

ʘ-ʊʝʨʧʠʥʝʦʣ ʩʦʜʝʨʞʠʪʩʷ ʚʦ ʤʥʦʛʠʭ ʵʬʠʨʥʳʭ ʤʘʩʣʘʭ, ʢʘʢ ʠ ʝʛʦ ʘʮʝʪʘʪ. 

ʊʝʨʧʠʥʝʥ-4-ʦʣ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʤʘʩʣʘ ʵʚʢʣʠʧʪʘ, ʥʦ ʝʛʦ ʘʮʝʪʘʪ, ʢʘʢ 

ʥʠ ʫʜʠʚʠʪʝʣʴʥʦ, ʚʩʪʨʝʯʘʝʪʩʷ ʙʦʣʝʝ ʰʠʨʦʢʦ ʠ ʩʦʜʝʨʞʠʪʩʷ ʚ ʤʘʩʣʝ ʨʦʟʤʘʨʠʥʘ. 

ɹʦʨʥʝʦʣ ʠ ʠʭ ʩʣʦʞʥʳʝ ʵʬʠʨʳ, ʦʩʦʙʝʥʥʦ ʘʮʝʪʘʪ, ʚʩʪʨʝʯʘʶʪʩʷ ʚʦ ʤʥʦʛʠʭ ʵʬʠʨʥʳʭ 

ʤʘʩʣʘʭ. ʊʠʤʦʣ, ʷʚʣʷʷʩʴ ʬʝʥʦʣʦʤ, ʦʙʣʘʜʘʝʪ ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʠ 

ʤʘʩʣʘ ʪʘʢʠʭ ʨʘʩʪʝʥʠʡ, ʢʘʢ ʪʠʤʴʷʥ ʠ ʙʘʟʠʣʠʢ, ʥʘʭʦʜʷʪ ʧʦʜʭʦʜʷʱʝʝ ʧʨʠʤʝʥʝʥʠʝ ʚ 

ʤʝʜʠʮʠʥʝ. ʆʥ ʪʘʢʞʝ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ Ocimum ʠ Monarda. 

1,8-ʎʠʥʝʦʣ, ʤʦʥʦʪʝʨʧʝʥʦʚʳʡ ʵʬʠʨ, ʯʘʱʝ ʥʘʟʳʚʘʝʤʳʡ ʧʨʦʩʪʦ ʢʘʢ ʮʠʥʝʦʣ, 

ʤʦʞʝʪ ʚʩʪʨʝʯʘʪʴʩʷ ʚʦ ʤʥʦʛʠʭ ʤʘʩʣʘʭ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ. ʆʥ 

ʦʙʣʘʜʘʝʪ ʩʠʣɹʥʳʤʠ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤʠ ʠ ʧʨʦʪʠʚʦʦʪʝʯʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, 

ʧʦɻʪʦʤʫ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʤʝʜʠʮʠʥʝ.  

ʂʘʨʚʦʥ, ʤʝʥʪʦʥ, ʠʟʦʤʝʥʪʦʥ, ʧʫʣʝʛʦʥ ʠ ʧʠʧʝʨʠʪʦʥ, ʢʘʤʬʦʨʘ, ʬʝʥʭʦʥ 

ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʤʦʥʦʪʝʨʧʝʥʦʠʜʥʳʝ ʢʝʪʦʥʳ, ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʵʬʠʨʥʳʭ 

ʤʘʩʣʘʭ.  

ʂʘʤʬʦʨʘ ʩʦʜʝʨʞʠʪʩʷ ʚʦ ʤʥʦʛʠʭ ʵʬʠʨʥʳʭ ʤʘʩʣʘʭ ʠ ʚ ʦʙʝʠʭ ʵʥʘʥʪʠʦʤʝʨʥʳʭ 

ʬʦʨʤʘʭ. ʉʘʤʳʤ ʙʦʛʘʪʳʤ ʠʩʪʦʯʥʠʢʦʤ ʷʚʣʷʝʪʩʷ ʤʘʩʣʦ ʢʘʤʬʦʨʥʦʛʦ ʜʝʨʝʚʘ, ʥʦ ʦʥʘ 

ʪʘʢʞʝ ʚʥʦʩʠʪ ʚʘʞʥʳʡ ʚʢʣʘʜ ʚ ʘʨʦʤʘʪ ʣʘʚʘʥʜʳ ʠ ʪʘʢʠʭ ʪʨʘʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ, ʢʘʢ 

ʰʘʣʬʝʡ ʠ ʨʦʟʤʘʨʠʥ. ʌʝʥʭʦʥ ʰʠʨʦʢʦ ʚʩʪʨʝʯʘʝʪʩʷ, ʥʘʧʨʠʤʝʨ, ʚ ʣʠʩʪʴʷʭ ʢʝʜʨʘ ʠ 

ʣʘʚʘʥʜʝ. ɽʛʦ ʣʝʚʦʚʨʘʱʘʶʱʠʡ ʵʥʘʥʪʠʦʤʝʨ ʚʥʦʩʠʪ ʚʘʞʥʳʡ ʚʢʣʘʜ ʚ ʟʘʧʘʭ ʬʝʥʭʝʣʷ. 

ʇʦ ʦʧʨʝʜʝʣʝʥʠʶ, ʩʝʩʢʚʠʪʝʨʧʝʥʦʠʜʳ ʠʤʝʶʪ 15 ʘʪʦʤʦʚ ʫʛʣʝʨʦʜʘ. ʕʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʠʭ ʣʝʪʫʯʝʩʪʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʥʠ ʠʤʝʶʪ ʙʦʣʝʝ ʚʳʩʦʢʠʝ 
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ʪʝʤʧʝʨʘʪʫʨʳ ʢʠʧʝʥʠʷ, ʯʝʤ ʤʦʥʦʪʝʨʧʝʥʦʠʜʳ. ʌʘʨʥʝʟʦʣ ʷʚʣʷʝʪʩʷ 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʤ ʜʣʷ ʚʩʝʭ ʩʝʩʢʚʠʪʝʨʧʝʥʦʠʜʦʚ. ɽʛʦ ʧʠʨʦʬʦʩʬʘʪ ʩʠʥʪʝʟʠʨʫʝʪʩʷ ʚ 

ʧʨʠʨʦʜʝ ʧʫʪʝʤ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʠʟʦʧʝʥʪʝʥʠʣʘ ʧʠʨʦʬʦʩʬʘʪʘ ʚ ʛʝʨʘʥʠʣʧʠʨʦʬʦʩʬʘʪ, 

ʠ ʛʠʜʨʦʣʠʟ ʵʪʦʛʦ ʜʘʝʪ ʬʘʨʥʝʟʦʣ. ʅʘʯʠʥʘʶʱʠʡʩʷ ʛʝʪʝʨʦʣʠʟ ʩʚʷʟʠ ʫʛʣʝʨʦʜ-

ʢʠʩʣʦʨʦʜ ʬʦʩʬʘʪʘ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʬʘʨʥʝʟʠʣʢʘʨʙʦʢʘʪʠʦʥʘ, ʘ 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʜʨʫʛʠʭ ʩʝʩʢʚʠʪʝʨʧʝʥʦʠʜʦʚ. ʅʘʯʠʥʘʷ ʩ 

ʬʘʨʥʝʟʠʣʧʠʨʦʬʦʩʬʘʪʘ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚʦʟʤʦʞʥʳʭ ʮʠʢʣʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʛʦʨʘʟʜʦ 

ʙʦʣʴʰʝ, ʯʝʤ ʫ ʛʝʨʘʥʠʣʧʠʨʦʬʦʩʬʘʪʘ, ʧʦʩʢʦʣʴʢʫ ʠʤʝʝʪʩʷ ʪʨʠ ʜʚʦʡʥʳʭ ʩʚʷʟʠ ʚ 

ʤʦʣʝʢʫʣʝ. ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ, ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ 

ʜʘʣʴʥʝʡʰʠʭ ʩʪʨʫʢʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʧʝʨʝʛʨʫʧʧʠʨʦʚʢʘʤ, 

ʦʢʠʩʣʝʥʠʶ, ʜʝʛʨʘʜʘʮʠʠ ʠ ʪ.ʜ. ɻʝʦʤʝʪʨʠʷ ʜʚʦʡʥʦʡ ʩʚʷʟʠ ʚ ʧʦʣʦʞʝʥʠʠ 2 ʬʘʨʥʝʟʦʣʘ 

ʚʘʞʥʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʫʪʠ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦʩʣʝʜʫʶʱʠʭ ʨʝʘʢʮʠʡ 

ʮʠʢʣʠʟʘʮʠʠ, ʧʦʵʪʦʤʫ ʠʭ ʣʫʯʰʝ ʚʩʝʛʦ ʦʙʩʫʜʠʪʴ ʚ ʜʚʫʭ ʙʣʦʢʘʭ. ʅʝʙʦʣʴʰʘʷ ʯʘʩʪʴ 

ʧʫʪʝʡ ʙʠʦʩʠʥʪʝʟʘ ʧʨʦʠʩʭʦʜʠʪ ʦʪ (Z,E)-ʬʘʨʥʝʟʠʣʧʠʨʦʬʦʩʬʘʪʘ. ʇʨʷʤʦʡ ʛʠʜʨʦʣʠʟ 

ʬʘʨʥʝʟʠʣʧʠʨʦʬʦʩʬʘʪʘ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʘʮʠʢʣʠʯʝʩʢʠʭ ʩʝʩʢʚʠʪʝʨʧʝʥʦʠʜʦʚ, 

ʪʘʢʠʭ ʢʘʢ ʬʘʨʥʝʟʦʣ ʠ ʥʝʨʦʣʠʜʦʣ. ʆʜʥʘʢʦ ʟʘʭʚʘʪ ʢʘʨʙʦʢʘʪʠʦʥʘ ʜʚʦʡʥʦʡ ʩʚʷʟʴʶ ʚ 

ʧʦʣʦʞʝʥʠʠ 6 ʜʘʝʪ ʮʠʢʣʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʩʢʝʣʝʪʘ ʙʠʩʘʙʦʣʘʥʘ ʠ ʝʛʦ ʛʘʰʝʥʠʝ 

ʚʦʜʦʡ ʜʘʝʪ ʙʠʩʘʙʦʣʦʣ. ɼʘʣʴʥʝʡʰʠʝ ʮʠʢʣʠʟʘʮʠʠ ʠ ʧʝʨʝʛʨʫʧʧʠʨʦʚʢʠ ʧʨʦʚʦʜʷʪ 

ʤʦʣʝʢʫʣʫ ʯʝʨʝʟ ʨʘʟʣʠʯʥʳʝ ʩʢʝʣʝʪʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʩʝʤʝʡʩʪʚ ʘʢʦʨʘʥʦʚ ʠ ʮʝʜʨʘʥʦʚ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʥʘ ʵʪʦʤ ʧʫʪʠ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ 

ʩʘʤʳʝ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʩʝʩʢʚʠʪʝʨʧʝʥʦʠʜʳ. ɹʠʩʘʙʦʣʠʣʢʘʨʙʦʢʘʪʠʦʥ ʪʘʢʞʝ ʤʦʞʝʪ 

ʮʠʢʣʠʟʦʚʘʪʴʩʷ ʧʦ ʜʨʫʛʠʤ ʜʚʦʡʥʳʤ ʩʚʷʟʷʤ ʚ ʤʦʣʝʢʫʣʝ, ʧʨʠʚʦʜʷ ʢ ʩʢʝʣʝʪʫ 

ʢʘʤʬʝʨʝʥʘʥʘ. ʂʘʨʙʦʢʘʪʠʦʥ ʤʦʞʝʪ ʧʨʠʩʦʝʜʠʥʷʪʴʩʷ ʢ ʜʚʦʡʥʦʡ ʩʚʷʟʠ ʥʘ ʜʘʣʴʥʝʤ 

ʢʦʥʮʝ ʮʝʧʠ, ʦʙʨʘʟʫʷ ʮʠʩ-ʛʫʤʫʣʘʥʦʚʳʡ ʩʢʝʣʝʪ. ʕʪʦʪ ʚʠʜ ʤʦʞʝʪ ʮʠʢʣʠʯʝʩʢʠ 

ʚʦʟʚʨʘʱʘʪʴʩʷ ʢ ʜʚʦʡʥʦʡ ʩʚʷʟʠ ʫ ʫʛʣʝʨʦʜʘ 2, ʧʨʝʞʜʝ ʯʝʤ ʧʦʪʝʨʷʪʴ ʧʨʦʪʦʥ, ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ ʜʘʶʱʠʡ ʢʘʨʠʦʬʠʣʣʝʥ.  

ʎʠʢʣʠʟʘʮʠʷ ʢʘʪʠʦʥʘ ʜʦ C-11 ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʧʦʪʝʨʝʡ ʧʨʦʪʦʥʘ ʜʘʝʪ ʘ-

ʛʫʤʫʣʝʥ, ʪʦʛʜʘ ʢʘʢ ʮʠʢʣʠʟʘʮʠʷ ʥʘ ʜʨʫʛʦʡ ʢʦʥʝʮ ʪʦʡ ʞʝ ʜʚʦʡʥʦʡ ʩʚʷʟʠ ʜʘʝʪ 

ʢʘʨʙʦʢʘʪʠʦʥ ʩ ʛʝʨʤʘʢʨʘʥʦʚʳʤ ʩʢʝʣʝʪʦʤ. ʕʪʦʪ ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʧʨʦʜʫʢʪ 

ʙʠʦʩʠʥʪʝʟʘ ʧʘʭʫʯʠʭ ʩʝʩʢʚʠʪʝʨʧʝʥʦʚ, ʪʘʢʠʭ ʢʘʢ ʘ-ʚʝʪʠʚʦʥ ʠ ʙ-ʚʝʪʠʚʦʥ, 
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ʩʠʥʪʝʟʠʨʫʝʪʩʷ ʧʦ ʧʫʪʠ, ʧʦ ʢʦʪʦʨʦʤʫ ʪʘʢʞʝ ʧʨʦʠʟʚʦʜʷʪʩʷ ʨʘʟʣʠʯʥʳʝ ʩʧʠʨʪʳ, 

ʠʤʝʶʱʠʝ ʩʢʝʣʝʪ ʵʚʜʝʩʤʘʥʘ.  

ʂʣʘʩʠʬʠʢʘʮʠʷ ʤʦʥʦ ʠ ʩʝʩʢʚʠʪʝʨʧʝʥʦʚ ʧʨʠʜʩʪʘʚʣʝʥʘ ʚ ʨʠʩʫʥʦʢ 1.5. ʠ  1.6. 

 

ʄʦʥʦʪʝʨʧʝʥʦʠʜʳ 

ʘʮʠʢʣʠʯʝʩʢʠʭ ʤʦʥʦʪʝʨʧʝʥʳ. 

  

ʤʠʨʮʝʥ ʦʮʠʤʝʥ 

   
 

ʮʠʪʨʘʥʝʣʣʦʣ ʛʝʨʘʥʠʦʣ ʣʠʥʘʣʦʦʣ ʮʠʪʨʘʣʴ 

ʄʦʥʦʮʠʢʣʠʯʝʩʢʠʝ ʤʦʥʦʪʝʨʧʝʥʳ. 

   

ʣʠʤʦʥʝʥ ʤʝʥʪʦʣ Ŭ-ʪʝʨʧʝʥʠʦʣ 

   

ʤʝʥʪʦʥ ʤʝʥʪʦʣ 1,8-ʮʠʥʝʦʣ 

ɹʠʮʠʢʣʠʯʝʩʢʠʝ ʤʦʥʦʪʝʨʧʝʥʳ. 

  

Ŭ-ʧʠʥʝʥ ɓ-ʧʠʥʝʥ 
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ʩʘʙʠʥʝʥ Ŭ-ʪʫʡʝʥ ɓ-ʪʫʡʝʥ 

  

æ
3
-ʢʘʨʝʥ æ

4
-ʢʘʨʝʥ 

  

                              ʬʝʥʭʝʥ ʢʘʤʬʝʥ 

ʂʠʩʣʦʨʦʜʩʦʜʝʨʞʘʱʠʝ ʧʨʦʠʟʚʦʜʥʳʝ ʙʠʮʠʢʣʠʯʝʩʢʠʭ ʪʝʨʧʝʥʦʚ. 

  
 

ʪʫʡʦʣ ʩʘʙʠʥʦʣ ʙʦʨʥʝʦʣ 

 
  

ʪʫʡʦʥ ʬʝʥʭʦʥ ʢʘʤʬʦʨʘ 

ʈʠʩʫʥʦʢ 1.5.  ʍʠʤʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʘʮʠʢʣʠʯʝʩʢʠʝ, ʤʦʥʦʮʠʢʣʠʯʝʩʢʠʝ, ʙʠʮʠʢʣʠʯʝʩʢʠʝ 

ʤʦʥʦʪʝʨʧʝʥʳ ʠ ʢʠʩʣʦʨʦʜʦʩʦʜʝʨʞʘʱʠʭ ʤʦʥʦʪʝʨʧʝʥʦʚ ʩʦʩʪʘʚʝ ʕʄ. A. annua L. 
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ʉʝʩʢʚʠʪʝʨʧʝʥʦʠʜʳ 

ɸʮʠʢʣʠʯʝʩʢʠʝ ʩʝʩʢʚʠʪʝʨʧʝʥʳ 

  
ʬʘʨʥʝʟʦʣ                                       ʥʝʨʦʣʠʜʦʣ 

                       

ʄʦʥʦʮʠʢʣʠʯʝʩʢʠʝ ʩʝʩʢʚʠʪʝʨʧʝʥʦʠʜʳ 

 
ʙʠʩʘʙʦʣʝʥʘ 

 
 

ʛʝʨʤʘʢʨʘʥ ʤʠʣʝʬʦʣʠʜ 

 

ɹʠʮʠʢʣʠʯʝʩʢʠʝ ʩʝʩʢʚʠʪʝʨʧʝʥʦʠʜʳ 

 
 

ʢʘʜʠʥʝʥ 
ʩʠʣʠʥʝʥ  

 

 
 

ʘʢʦʨʘʥ ʘʢʦʨʦʥ 
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ʛʚʘʡʘʥ 
ʘʤʙʨʦʟʘʥ 

 

  
ʭʘʤʘʟʫʣʝʥ ʛʚʘʡʘʟʫʣʝʥ 

 

ʊʨʠʮʠʢʣʠʯʝʩʢʠʝ ʩʝʩʢʚʠʪʝʨʧʝʥʳ. 

 

 
ʣʝʜʦʣʘ 

 

ʌʝʥʠʣʧʨʦʧʘʥʦʠʜʥʳʝ ʩʦʝʜʠʥʝʥʠʷ. 

 

   
ʪʠʤʦʣ ʢʘʨʚʘʢʨʦʣ ʘʥʝʪʦʣ 

 

ʈʠʩʫʥʦʢ 1.6. ʍʠʤʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʘʮʠʢʣʠʯʝʩʢʠʭ, ʤʦʥʦʮʠʢʣʠʯʝʩʢʠʭ, ʙʠʮʠʢʣʠʯʝʩʢʠʭ, 

ʪʨʠʮʠʢʣʠʯʝʩʢʠʭ ʩʝʩʢʚʠʪʝʨʧʝʥʦʚ ʠ ʬʝʥʠʣʧʨʦʧʘʥʦʠʜʥʳʭ ʩʦʝʜʠʥʝʥʠʡ,  ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʚ 

ʩʦʩʪʘʚʝ ʕʄ.  A. annua L. 
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ʇʨʠʤʝʨʳ ʙʠʦʩʠʥʪʝʟʘ ʤʝʪʠʣʭʘʚʠʢʦʣʘ ʠ ʢʘʤʬʦʨʳ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 1.7 ʠ 1.8. 

 

COOH

NH2

COOH COOH

OHCH2OH

OCH3 OCH3

OCH3

-NH2

PAL
P 450

ʦʢʠʩʣʝʥʠʝ ʤʝʪʠʣʠʨʦʚʘʥʠʝ

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ

+

 

 ʘʥʝʪʦʣ ʤʝʪʠʣʭʘʚʠʢʦʣ  

ʈʠʩʫʥʦʢ 1.7. ʉʭʝʤʘ ʙʠʦʩʠʥʪʝʟʘ ʤʝʪʠʣʭʘʚʠʢʦʣʘ 

 

OPP

OPP

+

OPP OH O

ʛʝʨʘʥʠʣ
ʧʠʨʦʬʦʩʬʘʪ

ʣʠʥʘʣʦʠʣ
ʧʠʨʦʬʦʩʬʘʪ

ʙʦʨʥʠʣ
ʧʠʨʦʬʦʩʬʘʪ

ʙʦʨʥʝʦʣ ʢʘʤʬʦʨʘ

 

ʈʠʩʫʥʦʢ 1.8. ʉʭʝʤʘ ʙʠʦʩʠʥʪʝʟʘ ʢʘʤʬʦʨʳ 
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ʊʝʨʧʝʥʳ ʠ ʪʝʨʧʝʥʦʠʜʳ ʠʤʝʶʪ ʩʠʣʴʥʳʡ ʠ ʯʘʩʪʦ ʧʨʠʷʪʥʳʡ ʟʘʧʘʭ. ʂʘʢ 

ʧʨʘʚʠʣʦ, ʙʦʣʴʰʠʥʩʪʚʦ ʪʝʨʧʝʥʦʚ ʥʝʨʘʩʪʚʦʨʠʤʳ ʚ ʚʦʜʝ, ʥʦ ʨʘʩʪʚʦʨʠʤʳ ʚ ʵʪʘʥʦʣʝ, 

ʭʣʦʨʦʬʦʨʤʝ ʠ ʜʠʵʪʠʣʦʚʦʤ ʵʬʠʨʝ. ʄʦʥʦʪʝʨʧʝʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʙʠʣʴʥʳ. ʆʜʥʘʢʦ 

ʤʘʩʣʷʥʠʩʪʳʝ ʩʝʩʢʚʠʪʝʨʧʝʥʳ ʠ ʜʠʪʝʨʧʝʥʳ ʤʝʥʝʝ ʩʪʘʙʠʣʴʥʳ ʠ ʩʦʜʝʨʞʘʪ ʙʦʣʴʰʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʛʨʫʧʧ ʢʠʩʣʦʨʦʜʘ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʥʝʧʨʠʛʦʜʥʳʤʠ ʜʣʷ ʭʨʘʥʝʥʠʷ ʚ 

ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʳʭ ʧʝʨʠʦʜʦʚ ʚʨʝʤʝʥʠ. ʆʜʥʘʢʦ ʙʦʣʴʰʠʥʩʪʚʦ ʪʨʠʪʝʨʧʝʥʦʚ 

ʪʚʝʨʜʳʝ ʠ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʭʦʨʦʰʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ.  

ʈʦʣʴ ʪʝʨʧʝʥʦʚ ʚ ʨʘʩʪʝʥʠʷʭ ʚʝʩʴʤʘ ʨʘʟʥʦʦʙʨʘʟʥʘʷ. ʆʥʠ ʤʦʛʫʪ ʟʘʱʠʪʠʪʴ ʠʭ 

ʭʦʟʷʝʚ ʠʣʠ ʧʨʠʚʣʝʯʴ ʦʧʳʣʠʪʝʣʝʡ. ʅʝʢʦʪʦʨʳʝ ʪʝʨʧʝʥʳ ʧʨʦʷʚʣʷʶʪ ʭʘʨʘʢʪʝʨʥʫʶ 

ʙʠʦʘʢʪʠʚʥʦʩʪʴ, ʥʘʧʨʠʤʝʨ, ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʫʶ, ʤʝʭʘʥʠʟʤʳ ʠʭ ʜʝʡʩʪʚʠʷ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʩʣʝʜʫʶʪʩʷ. ʇʦʩʢʦʣʴʢʫ ʪʝʨʧʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʩʦʜʝʨʞʘʪʩʷ ʚ 

ʨʘʩʪʝʥʠʷʭ, ʦʥʠ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʤʘʨʢʝʨʦʚ ʧʨʠ ʘʥʘʣʠʟʝ ʤʝʪʘʙʦʣʠʟʤʘ 

ʨʘʩʪʝʥʠʡ.  

ʕʬʠʨʥʳʝ ʤʘʩʣʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʦ ʤʥʦʛʠʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʚʢʣʶʯʘʷ ʚ 

ʧʘʨʬʶʤʝʨʠʶ, ʢʦʩʤʝʪʠʢʫ, ʪʫʘʣʝʪʥʳʝ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ, ʤʦʶʱʠʝ ʩʨʝʜʩʪʚʘ, ʙʳʪʦʚʫʶ 

ʭʠʤʠʶ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʪʦʚʘʨʳ. ɼʦʩʪʦʚʝʨʥʳʭ ʜʘʥʥʳʭ ʦ ʤʘʩʰʪʘʙʘʭ ʧʦʪʨʝʙʣʝʥʠʷ 

ʵʬʠʨʥʳʭ ʤʘʩʝʣ ʚ ʢʦʥʢʨʝʪʥʳʭ ʧʨʦʜʫʢʪʘʭ ʥʝʪ. ʅʘ ʦʩʥʦʚʝ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʤʦʞʥʦ ʦʮʝʥʠʪʴ, ʯʪʦ ʤʠʨʦʚʦʡ ʨʳʥʦʢ ʵʬʠʨʥʳʭ ʤʘʩʝʣ ʠʤʝʝʪ ʩʪʦʠʤʦʩʪʴ 10ï12 ʤʣʨʜ 

ʝʚʨʦ. 

ʊʘʜʞʠʢʠʩʪʘʥ ʠʤʝʝʪ ʙʦʣʴʰʦʡ ʧʦʪʝʥʮʠʘʣ ʧʦ ʚʳʨʘʱʠʚʘʥʠʶ ʘʨʦʤʘʪʠʯʝʩʢʠʭ 

ʤʘʩʣʠʯʥʳʭ ʨʘʩʪʝʥʠʡ ʠ ʧʨʦʠʟʚʦʜʩʪʚʫ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʤʘʩʝʣ. ɼʠʢʠʝ ʨʘʩʪʝʥʠʷ 

ʦʩʦʙʝʥʥʦ ʚʘʞʥʳ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʬʠʨʥʳʭ ʤʘʩʝʣ. ʅʘ ʦʩʥʦʚʝ ʵʪʠʭ 

ʨʘʩʪʝʥʠʡ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʤʥʦʞʝʩʪʚʦ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ, ʪʘʢʠʭ ʢʘʢ 

ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʳʝ ʠ ʧʨʦʪʠʚʦʛʨʠʙʢʦʚʳʝ ʩʨʝʜʩʪʚʘ [16].  

 

1.3. ʇʨʠʩʫʪʩʪʚʠʝ ʘʨʪʝʤʠʟʠʥʠʥʘ ʚ ʩʦʩʪʘʚʝ ʚʠʜʦʚ Artemisia 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʝʨʘʧʠʷ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʢʦʤʙʠʥʘʮʠʠ ʩ ʘʨʪʝʤʠʟʠʥʠʥʦʤ, 

ʷʚʣʷʝʪʩʷ ʙʳʩʪʨʦʡ, ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʡ ʠ ʩʯʠʪʘʝʪʩʷ ʣʫʯʰʝʡ ʧʨʦʪʠʚʦʤʘʣʷʨʠʡʥʦʡ 

ʪʝʨʘʧʠʝʡ [19, 20]. ʆʪʢʨʳʪʳʝ ʖʶ ʊʫ, ʦʜʥʠʤ ʠʟ ʣʘʫʨʝʘʪʦʚ ʅʦʙʝʣʝʚʩʢʦʡ ʧʨʝʤʠʠ ʧʦ 
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ʬʠʟʠʦʣʦʛʠʠ ʠ ʤʝʜʠʮʠʥʝ 2015 ʛʦʜʘ, ʚʤʝʩʪʝ ʩʦ ʤʥʦʛʠʤʠ ʜʨʫʛʠʤʠ ʢʠʪʘʡʩʢʠʤʠ 

ʫʯʝʥʳʤʠ, ʘʨʪʝʤʠʟʠʥʠʥ, ʘʨʪʝʤʝʪʝʨ ʠ ʘʨʪʝʩʫʥʘʪ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʝ ʘʨʪʝʤʠʟʠʥʠʥʳ, 

ʚʳʚʝʣʠ ʛʣʦʙʘʣʴʥʦʝ ʧʨʦʪʠʚʦʤʘʣʷʨʠʡʥʦʝ ʣʝʯʝʥʠʝ ʥʘ ʥʦʚʳʡ ʫʨʦʚʝʥʴ, ʩʧʘʩʘʷ 

ʤʠʣʣʠʦʥʳ ʞʠʟʥʝʡ ʚʦ ʚʩʝʤ ʤʠʨʝ ʟʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ [21].  

ʈʦʜ Artemisia ʠʟʚʝʩʪʝʥ ʢʘʢ ʦʙʣʘʜʘʶʱʠʡ ʙʦʛʘʪʳʤ ʬʠʪʦʭʠʤʠʯʝʩʢʠʤ 

ʨʘʟʥʦʦʙʨʘʟʠʝʤ [22-25]. ʆʜʠʥ ʠʟ ʮʝʥʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʩʦʩʪʘʚʘ Artemisia annua ʷʚʣʷʝʪʩʷ ʘʨʪʝʤʠʟʠʥʠʥ.  ɸʨʪʝʤʠʟʠʥʠʥ ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʝʡ 

ʮʝʣʴʶ ʜʣʷ ʦʢʠʩʣʷʶʱʠʭ ʘʛʝʥʪʦʚ, ʦʥ ʥʝ ʦʢʠʩʣʷʝʪʩʷ ʮʠʢʣʠʯʝʩʢʠ ʠ ʥʝ 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ. ʄʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ ʘʨʪʝʤʠʟʠʥʠʥʘ ʷʚʣʷʝʪʩʷ ʧʨʦʪʠʚʦʨʝʯʠʚʳʤ 

[26, 27].  

 

 

ʈʠʩʫʥʦʢ 1.9. ʍʠʤʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʘʨʪʝʤʠʟʠʥʠʥʘ 

 

ɺʦ ʤʥʦʛʠʭ ʚʠʜʘʭ Artemisia ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʘʨʪʝʤʠʟʠʥʠʥ ʚ ʨʘʟʣʠʯʥʳʭ 

ʢʦʥʮʝʥʪʨʘʮʠʷʭ [28-46]. 

ʅʘ ʦʩʥʦʚʝ ʭʠʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʘʨʪʝʤʠʟʠʥʠʥʘ ʙʳʣ ʩʠʥʪʝʟʠʨʦʚʘʥ ʨʷʜ 

ʥʦʚʳʭ ʘʥʪʠʤʘʣʷʨʠʡʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʧʠʨʦʥʘʨʠʜʠʥ, ʥʘʬʪʦʢʚʠʥ ʠ 

ʙʝʥʬʣʶʤʝʪʦʣ [47-49]. 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʘʨʪʝʤʠʟʠʥʠʥ ʠ ʝʛʦ ʙʠʦʘʢʪʠʚʥʳʝ ʧʨʦʠʟʚʦʜʥʳʝ ʠʤʝʶʪ 

ʚʪʦʨʫʶ ʘʢʪʠʚʥʦʩʪʴ ʢʘʢ ʘʥʪʠʨʘʢʦʚʳʝ ʘʛʝʥʪʳ [50]. A. annua L. ʠ ʘʨʪʝʤʠʟʠʥʠʥ 

ʘʢʪʠʚʥʳ ʥʝ ʪʦʣʴʢʦ ʚ ʦʪʥʦʰʝʥʠʠ ʧʣʘʟʤʦʜʠʡ, ʥʦ ʠ ʜʨʫʛʠʭ ʧʨʦʩʪʝʡʰʠʭ. ʇʦʵʪʦʤʫ ʤʳ 

ʦʙʨʘʱʘʣʠ ʚʥʠʤʘʥʠʝ ʥʘ ʣʠʪʝʨʘʪʫʨʫ, ʦʧʠʩʳʚʘʶʱʫʶ ʘʢʪʠʚʥʦʩʪʴ ʬʠʪʦʭʠʤʠʯʝʩʢʠʭ 

ʚʝʱʝʩʪʚ ʚʠʜʦʚ ʨʦʜʘ Artemisia ʧʨʦʪʠʚ ʪʨʠʧʘʥʦʩʦʤ [51]. ɸʨʪʝʤʠʟʠʥʠʥ ʤʦʞʝʪ ʪʘʢʞʝ 

ʧʦʢʘʟʘʪʴ ʭʦʨʦʰʠʝ ʵʬʬʝʢʪʳ ʚ ʣʝʯʝʥʠʠ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʟʘʙʦʣʝʚʘʥʠʡ, ʪʘʢʠʭ ʢʘʢ 
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ʦʞʠʨʝʥʠʝ, ʜʠʘʙʝʪ ʠ ʩʚʷʟʘʥʥʳʝ ʩʦ ʩʪʘʨʝʥʠʝʤ ʨʘʩʩʪʨʦʡʩʪʚʘ [52, 53]. ʇʨʠʨʦʜʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʳʝ ʫʩʣʦʚʠʷ ʚʣʠʷʶʪ ʥʘ ʙʠʦʩʠʥʪʝʟ ʠ ʥʘʢʦʧʣʝʥʠʝ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʚ 

ʨʘʩʪʝʥʠʷʭ. ʌʝʨʨʝʠʨʘ ʠ ʜʨʫʛʠʝ [54, 55] ʩʦʦʙʱʘʣʠ, ʯʪʦ ʙʠʦʩʠʥʪʝʟ ʘʨʪʝʤʠʟʠʥʠʥʘ 

ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʧʨʠ ʚʳʩʦʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʚʝʪʘ. ʉ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʦʣʥʝʯʥʳʭ ʜʥʝʡ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ ʜʦʩʪʘʪʦʯʥʦ 

ʜʣʷ ʥʘʢʦʧʣʝʥʠʷ ʘʨʪʝʤʠʟʠʥʘ ʚ ʚʠʜʘʭ Artemisia. 

ʉʪʨʫʢʪʫʨʘ ʘʨʪʝʤʠʟʠʥʠʥʘ ʠ ʧʫʪʴ ʙʠʦʩʠʥʪʝʟʘ ʘʨʪʝʤʠʟʠʥʠʥʘ ʫ A. annua L. 

ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 1.10. 

ʈʷʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣ ʧʨʦʚʝʜʝʥ ʜʣʷ ʢʘʯʝʩʪʚʝʥʦʛʦ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ ʘʨʪʝʤʠʟʠʥʘʥʘ ʚ ʩʦʩʪʘʚʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ. ʄʝʪʦʜ ɺʕɾʍ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʨʘʙʦʪʘʭ ʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʜʦʩʪʦʚʝʨʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʦ ʢʦʣʠʯʝʩʪʚʝ ʘʨʪʝʤʠʟʠʥʠʥʘ. ʇʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʣʦʥʢʠ ʉ18 ʠ ʩʠʩʪʝʤʳ ʘʮʝʪʦʥʠʪʨʠʣ: ʚʦʜʘ (65: 35, ʦʙ/ʦʙ) ʚ ʢʘʯʝʩʪʚʝ 

ʧʦʜʚʠʞʥʦʡ ʬʘʟʳ ʙʳʣʦ ʜʦʩʪʠʛʥʫʪʦ ʥʘʠʣʫʯʰʝʝ ʨʘʟʜʝʣʝʥʠʝ ʘʨʪʝʤʠʟʠʥʠʥʘ [57-59].  
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ʈʠʩʫʥʦʢ 1.10. ʉʭʝʤʘ ʙʠʦʩʠʥʪʝʟʘ ʘʨʪʝʤʠʟʠʥʠʥʘ 
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ʕʪʦ ʦʧʨʝʜʝʣʷʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʚʳʜʝʣʝʥʠʷ ʠʟ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ Artemisia, 

ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ, ʵʬʠʨʥʳʭ ʤʘʩʝʣ ʩ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʠʭ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʳʜʝʣʝʥʠʷ ʘʨʪʝʤʠʟʠʥʠʥʘ. 

  

1.4. ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʵʬʠʨʥʳʭ ʤʘʩʝʣ Artemisia 

 

ʆʜʥʠʤʠ ʠʟ ʠʥʪʝʥʩʠʚʥʦ ʠʩʩʣʝʜʫʝʤʳʭ ʨʘʩʪʝʥʠʡ ʷʚʣʷʶʪʩʷ ʚʠʜʳ ʨʦʜʘ ʧʦʣʳʥʴ 

(Artem²sia). ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʧʦʠʩʢ ʥʦʚʳʭ ʚʠʜʦʚ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʧʝʨʩʧʝʢʪʠʚʝʥ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩʨʝʜʠ ʙʣʠʟʢʦʨʦʜʩʪʚʝʥʥʳʭ 

ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ. ʇʝʨʩʧʝʢʪʠʚʥʳʤʠ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʷʚʣʷʶʪʩʷ ʕʄ, ʧʦʣʫʯʘʝʤʳʝ 

ʠʟ ʨʘʟʣʠʯʥʳʭ ʨʘʩʪʝʥʠʡ. ʇʦʣʳʥʴ ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʩʝʤʝʡʩʪʚʫ ʩʣʦʞʥʦʮʚʝʪʥʳʭ 

ʨʘʩʪʝʥʠʡ, ʢ ʢʦʪʦʨʦʤʫ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ ʦʪʥʦʩʠʪʩʷ 49 ʚʠʜʦʚ ʪʨʘʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ. 

ʉʨʝʜʠ ʥʠʭ ʠʤʝʝʪʩʷ ʨʷʜ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ, ʦʙʣʘʜʘʶʱʠʭ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ [60].  

ʇʦ ʜʘʥʥʳʤ G.Bagchi ʠ ʜʨʫʛʠʭ ʘʚʪʦʨʦʚ ʚʳʭʦʜ ʕʄ ʧʦʣʳʥʠ ʦʜʥʦʣʝʪʥʝʡ ʠʟ 

ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ (ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʝ ʩʳʨʴʝ) ʠʥʪʝʥʩʠʚʥʦ ʙʳʣʦ 

ʠʟʫʯʝʥʦ ʚ ʩʪʨʘʥʘʭ ʨʘʟʥʦʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ (ʂʠʪʘʡ, ɺʴʝʪʥʘʤ, 

ɹʦʣʛʘʨʠʷ, ɺʝʥʛʨʠʷ, ʉʉʉʈ, ʈʫʤʳʥʠʷ, ʋʢʨʉʉʈ, ʀʥʜʠʷ, ʀʨʘʥ, ɸʨʛʝʥʪʠʥʘ). ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʣʠʯʥʳʭ ʩʪʘʜʠʡ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ (ʜʦ ʮʚʝʪʝʥʠʷ, 

ʮʚʝʪʝʥʠʝ, ʧʦʣʥʦʛʦ ʮʚʝʪʝʥʠʷ), ʚʣʠʷʥʠʷ ʤʠʢʨʦʩʨʝʜʳ ʥʘ ʙʠʦʩʠʥʪʝʟ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʠ 

ʤʝʪʦʜʦʚ ʧʝʨʝʛʦʥʢʠ (ʚʦʜʷʥʳʤ ʧʘʨʦʤ, ʛʠʜʨʦʜʠʩʪʠʣʣʷʮʠʠ ʠ ʉʆ2-ʵʢʩʪʨʘʢʮʠʠ, 

ʤʦʣʝʢʫʣʷʨʥʘʷ ʜʠʩʪʠʣʣʷʮʠʷ) ʩʦʜʝʨʞʘʥʠʷ ʕʄ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 0,1-4%. ʄʝʪʦʜ ɻʍ-ʄʉ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʠʟʫʯʝʥʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʕʄ. ʄʦʥʦʪʝʨʧʝʥʳ ʧʨʝʦʙʣʘʜʘʣʠ ʚ 

ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʮʚʝʪʝʥʠʷ, ʩʦʜʝʨʞʘʥʠʝ ʩʝʩʢʚʠʪʝʨʧʝʥʦʚ ʣʠʰʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦ 

ʚʦʟʨʘʩʪʘʣʦ ʢ ʢʦʥʮʫ ʬʘʟʳ. ʅʝʩʦʦʪʚʝʪʩʪʚʠʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʤʝʞʜʫ 

ʧʦʣʫʯʝʥʥʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʠ ʜʘʥʥʳʤʠ ʣʠʪʝʨʘʪʫʨʳ ʘʚʪʦʨʳ ʩʚʷʟʳʚʘʶʪ ʩ 

ʨʘʟʣʠʯʥʳʤʠ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʠ ʵʢʦʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ 

ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʨʘʩʪʝʥʠʡ ʧʦʣʳʥʠ ʦʜʥʦʣʝʪʥʝʡ. [61-76,77].  
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ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥ ʩʦʩʪʘʚ ʵʬʠʨʥʳʭ ʤʘʩʝʣ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʜʚʫʭ ʚʠʜʦʚ 

ʧʦʣʳʥʠ: A. annua L. ʠ A. sieversiana Willd ʧʨʠ ʧʦʤʦʱʠ ʛʠʜʨʦʜʠʩʪʠʣʣʷʮʠʠ ʠ ʉʆ2-

ʵʢʩʪʨʘʢʮʠʠ. ʂʦʤʧʦʥʝʥʪʥʳʡ ʩʦʩʪʘʚ ʵʬʠʨʥʳʭ ʤʘʩʝʣ ʧʦʣʳʥʠ ʠʟʫʯʝʥ ʩ ʧʦʤʦʱʴʶ 

ʭʨʦʤʘʪʦ-ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ. ʉʦʩʪʘʚ ʵʬʠʨʥʳʭ ʤʘʩʝʣ ʨʘʩʪʝʥʠʡ, ʚʳʜʝʣʝʥʥʳʭ 

ʨʘʟʥʳʤʠ ʩʧʦʩʦʙʘʤʠ, ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʝʪʩʷ, ʧʨʠ ʵʪʦʤ ʙʦʣʝʝ ʨʘʟʥʦʦʙʨʘʟʝʥ ʩʦʩʪʘʚ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʚ ʉʆ2-ʵʢʩʪʨʘʢʪʝ [77]. 

ʉʦʜʝʨʞʘʥʠʝ ʤʘʩʣʘ ʚ ʣʠʩʪʴʷʭ ʢʦʣʝʙʘʣʦʩʴ ʦʪ 0,84% ʜʦ 1,51% (ʦʙʲʝʤ/ʩʫʭʦʡ 

ʚʝʩ). ʆʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʤʘʩʣʘ ʚʢʣʶʯʘʶʪ: ʢʝʪʦʥ ʧʦʣʳʥʠ (35,6%) ʠ 1,8-ʮʠʥʝʦʣ 

(28,1%) ʚ ʣʠʩʪʴʷʭ ʨʘʩʪʝʥʠʡ, ʩʦʙʨʘʥʥʳʭ ʚ ʥʘʯʘʣʝ ʣʝʪʘ, ʢʝʪʦʥ ʧʦʣʳʥʠ (26,8%) ʠ 

ʢʘʤʬʦʨʫ (20,5%) ʚ ʣʠʩʪʴʷʭ, ʩʦʙʨʘʥʥʳʭ ʦʩʝʥʴʶ [78].  

ɺ 1995 ʛ. E. Hethelyi ʠ ʜʨʫʛʠʠ ʘʚʪʦʨʘʤʠ, ʦʧʨʝʜʝʣʷʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʵʬʠʨʥʳʭ ʤʘʩʝʣ ʚ ʧʦʣʳʥʠ ʦʜʥʦʣʝʪʥʝʡ, ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʦʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ: ʢʘʤʬʦʨʘ (16-48%), 1,8-ʮʠʥʝʦʣ (9-18%), ʩʧʘʪʫʣʝʥʦʣ (4-5%),  

ʘʨʪʝʤʠʟʠʷ ʢʝʪʦʥ (3-75%), Ŭ-ʪʝʨʧʠʥʝʦʣ (7,6%), ʘʨʪʝʤʠʟʠʝʚʳʡ ʩʧʠʨʪ (7,5%), ʤʠʨʮʝʥ 

(5,1%), Ŭ-ʛʚʘʡʝʥ (5%), ʘʤʦʨʬʘ-4,11-ʜʠʝʥʘ, ʮʠʩ-ʚʝʨʙʝʥʦʣ, ʛʝʨʤʘʢʨʝʥʳ B ʠ D (11-

18%), Ŭ-ʢʘʨʠʦʬʠʣʣʝʥ (6-25%), ɓ-ʢʘʨʠʦʬʠʣʣʝʥ (5-25%), ʪʨʘʥʩ-Ŭ-ʬʘʨʥʝʟʝʥ (3,8%), 

(E)-ɓ-ʬʘʨʥʝʟʝʥ (7-13%), ʮʠʩ-ʘʨʪʝʘʥʥʫʠʥʦʚʳʡ ʩʧʠʨʪ (25,9%), ɓ-ʤʘʘʣʠʝʥ (6,3%), 

ʢʘʨʠʦʬʠʣʣʝʥʘ ʦʢʩʠʜ (4,4%) ʠ 2-ʬʝʥʠʣʙʝʥʟʘʣʴʜʝʛʠʜ (3,5%), ʢʘʤʬʝʥ, Ŭ-ʢʫʚʝʙʝʥ 

(14%), Ŭ-ʢʦʧʘʝʥ (7%), Ŭ-ʩʝʣʠʥʝʥ (8%), ʙʦʨʥʝʦʣ (16%), ɓ-ʬʘʨʥʝʟʝʥ (13%), 

ʛʝʨʤʘʢʨʝʥ D (11-50%), ʙʠʩʘʙʦʣʦʣ (23%), ʙʠʩʘʙʦʣʦʣ ʦʢʩʠʜ B (11%), ʪʨʘʥʩ-

ʥʝʨʦʣʠʜʦʣ (10%), ʙʠʩʘʙʦʣʦʣ ʦʢʩʠʜ (6%), Ŭ-ʧʠʥʝʥ (27%), ʧʠʥʦʢʘʨʚʦʥ (16%), 

ʵʫʜʝʩʤʝʥ,  ʕʬʠʨʥʦʝ ʤʘʩʣʦ ʠʟ ʦʙʨʘʟʮʦʚ ʚʳʜʝʣʷʣʠ ʛʠʜʨʦʜʠʩʪʠʣʣʷʮʠʝʡ ʠ 

ʘʥʘʣʠʟʠʨʦʚʘʣʠ ɻɾʍ-ʄʉ. [79-95], 

A. annua L. ï ʦʜʥʦʣʝʪʥʝʝ ʧʫʩʪʳʥʥʦ-ʩʪʝʧʥʦʝ ʨʘʩʪʝʥʠʝ ɽʚʨʘʟʠʠ. ɺ ʨʘʙʦʪʝ [96] 

ʤʝʪʦʜʦʤ ʛʘʟʦʚʦʡ ʭʨʦʤʘʪʦ ï ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʩʦʩʪʘʚ ʵʬʠʨʥʳʭ 

ʤʘʩʝʣ, ʦʙʥʘʨʫʞʝʥʥʳʭ ʚ A. annua L. ʬʣʦʨʳ ʈʦʩʩʠʠ (ɹʫʨʷʪʠ)̫. ʆʩʥʦʚʥʳʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʵʬʠʨʥʳʭ ʤʘʩʝʣ ʙʳʣʠ ʢʝʪʦʥ ʧʦʣʳʥʠ, ɓ-ʩʝʣʠʥʝʥ, 

ʢʘʨʠʦʬʠʣʣʝʥ, ʦʢʩʠʜ ʢʘʨʠʦʬʠʣʣʝʥʘ, ʛʝʨʤʘʢʨʝʥ D. ʉʨʘʚʥʝʥʠʝ ʩʦʙʩʪʚʝʥʥʳʭ ʠ 

ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʵʬʠʨʥʳʝ ʤʘʩʣʘ A. annua L. ʫʩʣʦʚʥʦ ʤʦʞʥʦ 

ʨʘʟʜʝʣʠʪʴ ʥʘ çʘʟʠʘʪʩʢʫʶè ʠ çʝʚʨʦʧʝʡʩʢʫʶè ʛʨʫʧʧʳ. ʅʘʰʠ ʦʙʨʘʟʮʳ, ʦʪʥʦʩʷʱʠʝʩʷ 
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ʢ çʘʟʠʘʪʩʢʦʤʫè ʧʨʦʬʠʣʶ, ʧʨʦʷʚʠʣʠ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʘʥʪʠʨʘʜʠʢʘʣʴʥʦʩʪʴ. ɺ ʨʘʙʦʪʝ 

[96] ʘʥʘʣʠʟ ʣʝʪʫʯʝʛʦ ʤʘʩʣʘ A. annua L. ʧʨʦʚʦʜʠʣʩʷ ʤʝʪʦʜʦʤ ʢʦʤʧʣʝʢʩʥʦʡ 

ʜʚʫʤʝʨʥʦʡ ʛʘʟʦʚʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʠ ʚʨʝʤʷʧʨʦʣʝʪʥʦʡ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ. 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ 303 ʢʦʤʧʦʥʝʥʪʘ, ʘ ʪʝʨʧʝʥʦʚʳʝ ʩʦʝʜʠʥʝʥʠʷ 

ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ A. annua L.  

ɸʥʘʣʠʟ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʜʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʤʥʦʛʠʝ ʚʠʜʳ 

ʨʦʜʘ Artemisia, ʚʢʣʶʯʘʷ A. annua L, A. vulgaris, A. diffusa, A. santonicum, A. 

spicigera, A. afra, A. asiatica, A. austriaca ʠ A. pedemontana, ʩʦʜʝʨʞʘʪ ʧʨʦʠʟʚʦʜʥʳʝ 

ʙʦʨʥʘʥʘ (ʢʘʤʬʦʨʫ, ʙʦʨʥʝʦʣ ʠ ʙʦʨʥʠʣʘʮʝʪʘʪ) ʠ 1,8-ʮʠʥʝʦʣ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ [61, 78, 81, 86, 93, 96-98].  

ʇʨʝʦʙʣʘʜʘʶʱʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʕʄ A. dracunculus L. (ɸʨʘʛʶʭ, ɸʨʤʝʥʠʷ) 

ʷʚʣʷʣʩʷ ʵʩʪʨʘʛʦʣ (ʤʝʪʠʣʭʘʚʠʢʦʣ), ʩʦʜʝʨʞʘʥʠʝ ʢʦʪʦʨʦʛʦ ʜʦʩʪʠʛʘʣʦ 84,9%. ɼʨʫʛʠʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʙʳʣʠ ʣʠʥʘʣʦʦʣ (5,09%), ʪʨʘʥʩ-ʙʝʪʘ-ʦʮʠʤʝʥ (4,00%), ʣʠʤʦʥʝʥ 

(1,63%), (Z,E)-ʘʣʣʦʦʮʠʤʝʥ (2,29%), 3-ʢʘʨʝʥ (0,81%) ʠ ʙʝʪʘ-ʦʮʠʤʝʥ (0,61%) [99].  

ɻʘʟʦʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʡ (ɻʍ) ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʡ (ʄʉ) ʘʥʘʣʠʟ 

ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʚʳʷʚʠʣ ʧʨʠʩʫʪʩʪʚʠʝ ʪʨʘʥʩ-ʘʥʵʪʦʣʘ (21,1%), ʪʨʘʥʩ-ʦʮʠʤʝʥʘ 

(20,6%), ʣʠʤʦʥʝʥʘ (12,4%), -ʧʠʥʝʥʘ (5,1%), ʘʣʣʦ-ʦʮʠʤʝʥʘ (4,8%), ʤʝʪʠʣʵʚʛʝʥʦʣʘ 

(2,2%), -ʧʠʥʝʥʘ (0,8%), -ʪʝʨʧʠʥʦʣʝʥʘ (0,5%), ʙʦʨʥʠʣʘʮʝʪʘʪʘ (0,5%) ʠ 

ʙʠʮʠʢʣʦʛʝʨʤʘʢʨʝʥʘ (0,5%) ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ [100].  

ʈ.ʉ. ʇʘʧʧʘʩ ʠ ʜʨ. [101] ʩʦʦʙʱʘʣʠ ʦ ʩʦʩʪʘʚʝ ʕʄ ʧʦʣʳʥʠ ʪʘʨʭʫʥ (ʵʩʪʨʘʛʦʥ), 

ʦʩʥʦʚʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʢʦʪʦʨʦʛʦ ʙʳʣʠ ʪʝʨʧʠʥʦʣʝʥ (25,4%), ʮʠʩ-ʦʮʠʤʝʥ 

(22,2%), ɓ-ʬʝʣʣʘʥʜʨʝʥ (13,1%), 5-ʬʝʥʠʣ-1,3-ʧʝʥʪʘʜʠʠʥ. ʉ ʭʠʤʠʯʝʩʢʦʡ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʥʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʤ ʘʩʧʝʢʪʦʤ ʷʚʣʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʥʝʦʙʳʯʥʳʭ ʬʝʥʠʣʟʘʤʝʱʝʥʥʳʭ ʜʠʘʣʢʠʥʦʚ, ʘ ʠʤʝʥʥʦ 5-ʬʝʥʠʣ-1,3-

ʧʝʥʪʘʜʠʠʥʘ (ʠʣʠ 1-ʬʝʥʠʣ-2,4-ʧʝʥʪʘʜʠʠʥʘ) ʠ 6-ʬʝʥʠʣ-2,4-ʛʝʢʩʘʜʠʠʥʘ (ʢʘʧʠʣʣʝʥ). 

ʌʝʥʠʣʘʮʝʪʠʣʝʥʳ, ʪʘʢʠʝ ʢʘʢ 5-ʬʝʥʠʣ-1,3-ʧʝʥʪʘʜʠʠʥ ʠ ʢʘʧʠʣʣʝʥ, ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʠʥʪʝʨʝʩ ʠʟ-ʟʘ ʠʭ ʵʬʬʝʢʪʠʚʥʦʛʦ ʜʝʡʩʪʚʠʷ ʧʨʦʪʠʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʣʠʯʠʥʦʢ 

ʥʘʩʝʢʦʤʳʭ.  

ɼʨʫʛʠʝ ʘʚʪʦʨʳ [102] ʩʦʦʙʱʘʣʠ ʦ ʩʦʩʪʘʚʝ ʕʄ ʵʩʪʨʘʛʦʥʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʠʟ 

ʚr ʩʫʰʝʥʥʳʭ ʥʘ ʚʦʟʜʫʭʝ ʧʦʙʝʛʦʚ (ʢʦʤʥʘʪʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 25-35Áʉ) ʠ 
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ʵʢʩʪʨʘʛʠʨʦʚʘʥʥʦʛʦ ʩ ʧʦʤʦʱʴʶ ʘʧʧʘʨʘʪʘ ʪʠʧʘ ʂʣʝʚʝʥʜʞʝʨʘ ʚ ʪʝʯʝʥʠʝ 3 ʯ. 

ʊʨʠʜʮʘʪʴ ʯʝʪʳʨʝ ʩʦʝʜʠʥʝʥʠʷ ʙʳʣʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʩ ʧʦʤʦʱʴʶ ʛʘʟʦʚʦʡ 

ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʩ ʧʣʘʤʝʥʥʦ-ʠʦʥʠʟʘʮʠʦʥʥʳʤ ʜʝʪʝʢʪʦʨʦʤ (ɻʍ-ʇʀɼ) ʠ ʛʘʟʦʚʦʡ 

ʭʨʦʤʘʪʦʛʨʘʬʠʠ-ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ (ɻʍ-ʄʉ). ʆʩʥʦʚʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ 

ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʙʳʣʠ ʪʨʘʥʩ-ʘʥʝʪʦʣ (28,06%), Z-ɓ-ʦʮʠʤʝʥ (15,79%), a-ʪʝʨʧʝʥʦʣʝʥ 

(10,12%), ʵʣʝʤʝʮʠʥ (10,08%), 1,8 ʮʠʥʝʦʣ (7,71%) ʠ Ŭ-ʢʦʧʘʝʥ (2,78%) ʠ ʜʨ.  

ʀ.ɹ.ʈʫʮʢʠʭ ʠ ʜʨ. [103] ʧʨʠʚʝʣʠ ʜʘʥʥʳʝ ʦ ʩʦʩʪʘʚʝ 32 ʦʙʨʘʟʮʦʚ ʕʄ ʧʦʣʳʥʠ 

ʪʘʨʭʫʥ (ʵʩʪʨʘʛʦʥ) ʩʠʙʠʨʩʢʦʡ ʬʣʦʨʳ, ʚ ʢʦʪʦʨʳʭ ʧʨʝʦʙʣʘʜʘʶʱʠʤʠ ʙʳʣʠ 

ʩʣʝʜʫʶʱʠʝ ʢʦʤʧʦʥʝʥʪʳ: 

1) 1-ʬʝʥʠʣ-2, 4-ʛʝʢʩʘʜʠʠʥ (22,2%, 20,6%), ʤʝʪʠʣʭʘʚʠʢʦʣ (21,4%, 18,9%), ʧ-

ʮʠʤʦʣ (8,7%, 7,5%); 

2) 1-ʬʝʥʠʣ-2,4-ʛʝʢʩʘʜʠʠʥ (29,7%), ʤʝʪʠʣʭʘʚʠʢʦʣ (15,4%), ʤʝʪʠʣʵʚʛʝʥʦʣ 

(11,6%); 

3) ʤʝʪʠʣʭʘʚʠʢʦʣ (41,9%, 47,7%), 1-ʬʝʥʠʣ-2,4-ʛʝʢʩʘʜʠʠʥ (23,5%, 23,8%), ʧ-

ʮʠʤʦʣ (3,9%, 4,1%); 

4) ʤʝʪʠʣʭʘʚʠʢʦʣ (27,9%), 1-ʬʝʥʠʣ-2, 4-ʛʝʢʩʘʜʠʠʥ (26,3%), ʩʧʘʪʯʫʣʝʥʦʣ (4,5); 

5) ʤʝʪʠʣʭʘʚʠʢʦʣ (35,7%), ʵʣʝʤʠʮʠʥ (ʪʨʠʤʝʪʦʢʩʠʘʣʣʠʣʙʝʥʟʦʣ, 33,9%), ɓ-

ʧʠʥʝʥ (5,0%); 

6) ʤʝʪʠʣʭʘʚʠʢʦʣ (17,3%), 3-(1Z-ʙʫʪʝʥʠʣ)-ʠʟʦʢʫʤʘʨʠʥ (15,8%), ʵʣʝʤʠʮʠʥ 

(8,8%); 

7) 3-(1Z-ʙʫʪʝʥʠʣ)-ʠʟʦʢʫʤʘʨʠʥ (15,7%, 30,5%, 13,6%, 18,1%, 52,7%), 3-(1ɽ-

ʙʫʪʝʥʠʣ)-ʠʟʦʢʫʤʘʨʠʥ (15,3%, 25,4%, 7,5%, 14,5%, 10,1%), ʩʧʘʪʯʫʣʝʥʦʣ (8,4%, 

6,6%, 5,9%, 4,6%, 4,6%); 

8) 3-(1Z-ʙʫʪʝʥʠʣ)-ʠʟʦʢʫʤʘʨʠʥ (13,1%), 3-(1ɽ-ʙʫʪʝʥʠʣ)-ʠʟʦʢʫʤʘʨʠʥ (9,5%); 

9) 3-(1Z-ʙʫʪʝʥʠʣ)-ʠʟʦʢʫʤʘʨʠʥ (24,6%, 25,1%, 27,8%, 23,9%, 23,6%, 27,5%), 

ʩʧʘʪʯʫʣʝʥʦʣ (9,9%, 10,8%, 11,0%, 12,9%, 11,7%, 13,1%), 3-(1ɽ-ʙʫʪʝʥʠʣ)-

ʠʟʦʢʫʤʘʨʠʥ (7,8%, 6,7%, 6,4%, 6,7%, 7,0%, 10,4%); 

10) 3-(1Z-ʙʫʪʝʥʠʣ)-ʠʟʦʢʫʤʘʨʠʥ (17,6%, 35,9%), ʩʧʘʪʯʫʣʝʥʦʣ (8,9%, 10,4%), 

ar-ʢʫʨʢʫʤʝʥ (6,2%, 3,4%); 
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11) 3-(1Z-ʙʫʪʝʥʠʣ)-ʠʟʦʢʫʤʘʨʠʥ (21,6%), ʩʧʘʪʯʫʣʝʥʦʣ (13,6%), ʢʘʨʠʦʬʠʣʣʝʥ-

Ŭ-ʦʢʩʠʜ (4,7%); 

12) 3-(1Z-ʙʫʪʝʥʠʣ)-ʠʟʦʢʫʤʘʨʠʥ (45%), ʩʧʘʪʯʫʣʝʥʦʣ (12,2%); 

13) 3-(1Z-ʙʫʪʝʥʠʣ)-ʠʟʦʢʫʤʘʨʠʥ (13,2%), ʜʝʢʘʥʦʚʘʷ ʢʠʩʣʦʪʘ (9,3%), 

ʢʘʨʠʦʬʠʣʣʝʥ-Ŭ-ʦʢʩʠʜ (4,8%); 

14) 3-(1Z-ʙʫʪʝʥʠʣ)-ʠʟʦʢʫʤʘʨʠʥ (13,7%), ʢʘʨʠʦʬʠʣʣʝʥ-Ŭ-ʦʢʩʠʜ (13,2%), 

ʩʧʘʪʯʫʣʝʥʦʣ (8,3%); 

15) 3-(1ɽ-ʙʫʪʝʥʠʣ)-ʠʟʦʢʫʤʘʨʠʥ (14,6%), 3-(1Z-ʙʫʪʝʥʠʣ)-ʠʟʦʢʫʤʘʨʠʥ (14,1%), 

ʩʧʘʪʯʫʣʝʥʦʣ (10,5%); 

16) 3-(1ɽ-ʙʫʪʝʥʠʣ)-ʠʟʦʢʫʤʘʨʠʥ (22,9%), ɓ-ʤʠʨʮʝʥ (7,8%), ar-ʢʫʨʢʫʤʝʥ 

(6,1%); 

17) ar-ʢʫʨʢʫʤʝʥ (14,2%), 1-ʬʝʥʠʣ-2, 4-ʛʝʢʩʘʜʠʠʥ (13,7%), ʢʘʧʠʣʣʝʥ (10,0%); 

18) ʩʧʘʪʯʫʣʝʥʦʣ (17,0%, 16,5%, 17,3%), 3-(1Z-ʙʫʪʝʥʠʣ)-ʠʟʦʢʫʤʘʨʠʥ (13,9%, 

9,3%, 16,5%), ʢʘʨʠʦʬʠʣʣʝʥ-Ŭ-ʦʢʩʠʜ (5,7%, 4,6%, 6,8%).  

ɺʳʭʦʜ ʚʳʜʝʣʝʥʠʷ ʩʦʩʪʘʚʠʣ 0,24% (ʦʙ./ʤʘʩ.) ʚ ʨʘʩʯʝʪʝ ʥʘ ʩʚʝʞʠʡ 

ʨʘʩʪʠʪʝʣʴʥʳʡ ʤʘʪʝʨʠʘʣ (ʣʠʩʪʴʷ). ɻʍ-ʄʉ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʳʷʚʠʣʦ 21 ʢʦʤʧʦʥʝʥʪ, 

ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 99,93% ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ. ʆʩʥʦʚʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʙʳʣʠ 

ʩʘʙʠʥʝʥ (42,38%), ʠʟʦʵʣʝʤʠʮʠʥ (12,91%), ʤʝʪʠʣʵʚʛʝʥʦʣ (9,09%), ʵʣʝʤʠʮʠʥ 

(7,95%) ʠ ʙʝʪʘ-ʦʮʠʤʝʥ (6,46%) [104-105].  

ɺ 2012 ʛ. ʄʠʨ ʠ ʝʛʦ ʢʦʣʣʝʛʠ ʦʧʠʩʘʣʠ ʥʦʚʳʡ ʭʝʤʦʪʠʧ A. dracunculus L. ʠʟ 

ʂʘʰʤʠʨʘ ʩ ʘʮʝʥʘʬʪʝʥʦʤ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ, ʥʦ ʵʪʦʪ ʚʳʚʦʜ 

ʤʘʣʦʚʝʨʦʷʪʝʥ; ʩʦʝʜʠʥʝʥʠʝ, ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʦʝ ʢʘʢ ʘʮʝʥʘʬʪʝʥ, ʩʢʦʨʝʝ ʚʩʝʛʦ, 

ʷʚʣʷʝʪʩʷ ʢʘʧʠʣʣʝʥʦʤ, ʘ ʩʦʝʜʠʥʝʥʠʝ, ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʦʝ ʢʘʢ ʢʘʧʠʣʣʝʥ, ʩʢʦʨʝʝ 

ʚʩʝʛʦ, ʷʚʣʷʝʪʩʷ 5-ʬʝʥʠʣʦʤ-1,3-ʧʝʥʪʘʜʠʠʥʦʤ [106]. 

ʕʩʪʨʘʛʦʣ, ʘʥʝʪʦʣ, 3,7-ʜʠʤʝʪʠʣ-1,3,7-ʦʢʪʘʪʨʠʝʥ, ʩʘʙʠʥʝʥ ʷʚʣʷʪʁʩʷ 

ʦʩʥʦʚʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʚ ʩʦʩʪʘʚʝ ʵʬʠʨʥʳʭ ʤʘʩʝʣ ʵʩʪʨʘʛʦʥʘ ʨʘʟʣʠʯʥʦʛʦ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ (ʀʪʘʣʠʷ, ʀʨʘʥ, ʂʠʪʘʡ ʠ ʂʘʟʘʭʩʪʘʥ). ʆʥʠ ʙʳʣʠ 

ʦʙʥʘʨʫʞʝʥ rʚ ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʚ ʵʬʠʨʥʦʤ ʤʘʩʣʝ A. dracunculus L. [107]. 

ʇʨʝʜʩʪʘʚʣʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʚʝʨʭʢʨʠʪʠʯʝʩʢʦʡ CO2-

ʵʢʩʪʨʘʢʮʠʠ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʵʩʪʨʘʛʦʥʘ ʧʨʠ 50Áʉ ʠ ʜʘʚʣʝʥʠʠ 90 ʙʘʨ. ʇʨʦʚʝʜʝʥʦ 
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ʩʨʘʚʥʝʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ ʚʳʭʦʜʘ ʩʚʝʨʭʢʨʠʪʠʯʝʩʢʦʛʦ ʵʢʩʪʨʘʢʪʘ ʩ ʪʘʢʦʚʳʤ 

ʤʘʩʣʘ ʵʩʪʨʘʛʦʥʘ, ʚʳʜʝʣʝʥʥʦʛʦ ʪʨʘʜʠʮʠʦʥʥʳʤ ʤʝʪʦʜʦʤ ʛʠʜʨʦʜʠʩʪʠʣʣʷʮʠʠ [108].  

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠʪʘʣʴʷʥʩʢʦʛʦ ʠ ʜʨʫʛʠʭ ʠʩʪʦʯʥʠʢʦʚ ʤʘʩʣʘ ʵʩʪʨʘʛʦʥʘ (A. 

dracunculus L.) ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʤʝʪʦʜʦʤ ɻʍ/ʕʀʄʉ. ʆʩʥʦʚʥʳʤ ʩʦʝʜʠʥʝʥʠʝʤ ʤʘʩʣʘ 

ʙʳʣ ʵʩʪʨʘʛʦʣ (73,3%), ʟʘ ʥʠʤ ʩʣʝʜʦʚʘʣʠ ʣʠʤʦʥʝʥ (5,4%), (E)-ɓ-ʦʮʠʤʝʥ (5,3%), ɓ-

ʧʠʥʝʥ (3,4%) ʠ (Z)-ɓ-ʦʮʠʤʝʥ (3,0%), Ŭ-ʪʝʨʧʠʥʦʣʝʥ (40,8%). ʕʬʠʨʥʦʝ ʤʘʩʣʦ ʙʳʣʦ 

ʧʨʦʪʝʩʪʠʨʦʚʘʥʦ çin vitroè ʥʘ ʝʛʦ ʘʥʪʠʧʨʦʨʘʩʪʘʶʱʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ 

ʩʝʤʷʥ Raphanus sativus L., Lepidium sativum L., Papaver rhoeas L. ʠ Avena fatua L. ʠ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʦ ʭʦʨʦʰʫʶ ʠʥʛʠʙʠʨʫʶʱʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʦʟʳ 

[109-114].  

ʅʘʰʠ ʨʝʟʫʣʴʪʘʪʳ ʩʦʛʣʘʩʫʪʁʩ ̫ʩ ʧʨʝʜʜrʫɦʠʤʠ ʜʘʥʥʳʤʠ ʧʦʣʳʥʠ ʵʩʪʨʘʛʦʥʘ, 

ʩʦʙʨʘʥʥʦʡ ʚ ʨʘʡʦʥʝ ʩʣy ʂʫʢʪʝʧʧʘ ʠ ɿʠʜʜ rɺʘʨʟʦʙʩʢʦʛʦ ʨʘʡʦʥʘ ʊʘʜʞʠʢʠʩʪʘʥʘ. 

ʕʬʠʨʥʦʝ ʤʘʩʣʦ ʵʩʪʨʘʛʦʥʘ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʛʠʜʨʦʜʠʩʪʠʣʣʷʮʠʝʡ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ 

ʤʝʪʦʜʦʤ ʛʘʟʦʚʦʡ ʭʨʦʤʘʪʦ-ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ. ɹʳʣʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ 45 

ʩʦʝʜʠʥʝʥʠʡ, ʩʦʩʪʘʚʣʷʶʱʠʭ 99,8%; ʦʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ï ʩʘʙʠʥʝʥ (29,1%), 

ʵʩʪʨʘʛʦʣ (24,6%), ʣʠʤʦʥʝʥ (7,8%) [115]. 

ʀʤʝʶʪʩʷ ʝʜʠʥʠʯʥʳʝ ʜʘʥʥʳʝ ʦ ʩʦʩʪʘʚʝ ʕʄ ʧʦʣʳʥʠ ʦʙʳʢʥʦʚʝʥʥʦʡ Artemisia 

vulgaris L.). ɸ.ɸʣʷʢʠʥ ʠ ʜʨ. ʩʦʦʙʱʘʣʠ [116], ʯʪʦ ʦʩʥʦʚʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʕʄ 

ʷʚʣʷʣʠʩʴ ʢʘʤʬʦʨʘ (29,5%), ʙʦʨʥʝʦʣ (14,71%), 1,8-ʮʠʥʝʦʣ (8,77%), ʛʝʨʤʘʢʨʝʥ D 

(4,28%), ʢʘʤʬʝʥ (4,06%), ʙʦʨʥʠʣʘʮʝʪʘʪ (2,99%) ʠ ŭ-ʢʘʜʠʥʝʥ (2,51%). 

 

1.5. ʊʦʢʩʠʯʥʦʩʪʴ ʵʬʠʨʥʳʭ ʤʘʩʝʣ 

 

ɹʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʟʫʯʝʥʠʝ ʦʩʪʨʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʕʄ ʧʦʣʳʥʠ ʦʜʥʦʣʝʪʥʝʡ, 

ʢʦʪʦʨʦʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ LD50 = 3166 ʤʛ/ʢʛ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʕʄ ʪʨʘʚʳ ʧʦʣʳʥʠ ʦʜʥʦʣʝʪʥʝʡ ʧʦ ʪʦʢʩʠʯʥʦʩʪʠ ʤʦʞʝʪ 

ʙʳʪʴ ʦʪʥʝʩʝʥʦ ʢ 6 ʢʣʘʩʩʫ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʂ.ʉʠʜʦʨʦʚʘ ï çʦʪʥʦʩʠʪʝʣʴʥʦ 

ʙʝʟʚʨʝʜʥʳʝ ʚʝʱʝʩʪʚʘè [117]. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʇʝʨʘʟʟʦ ʩ ʩʦʘʚʪʦʨʘʤʠ ʦʮʝʥʠʣʦ ʚʣʠʷʥʠʝ ʕʄ ʠʟ ʣʠʩʪʴʝʚ 

ʧʦʣʳʥʠ ʦʜʥʦʣʝʪʥʝʡ ʥʘ ʞʠʚʦʪʥʳʭ ʢʘʢ ʯʘʩʪʴ ʧʩʠʭʦʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʢʨʠʥʠʥʛʘ 
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ʵʪʦʛʦ ʨʘʩʪʝʥʠʷ. ED50 ʠ LD50 ʜʣʷ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʩʦʩʪʘʚʣʷʣʠ 470 ʤʛ/ʢʛ ʠ 790 ʤʛ/ʢʛ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʕʄ ʧʦʢʘʟʘʣʦ ʚ ʦʩʪʨʦʤ ʦʧʳʪʝ ʚʦʟʤʦʞʥʦʝ ʭʦʣʠʥʝʨʛʠʯʝʩʢʦʝ 

ʜʝʡʩʪʚʠʝ ʠ ʧʨʦʷʚʠʣʦ ʚʳʨʘʞʝʥʥʦʝ ʫʩʧʦʢʘʠʚʘʶʱʝʝ ʜʝʡʩʪʚʠʝ ʥʘ ʎʅʉ. [118]. 

  

1.6. ɸʥʪʠʦʢʩʠʜʘʥʪʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʵʬʠʨʥʳʭ ʤʘʩʝʣ 

 

ɸʥʪʠʦʢʩʠʜʘʥʪʳ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʝʛʫʣʷʮʠʠ ʧʨʦʪʝʢʘʥʠʷ ʩʚʦʙʦʜʥʦ-

ʨʘʜʠʢʘʣʴʥʳʭ ʧʨʝʚʨʘʱʝʥʠʡ ʚ ʦʨʛʘʥʠʟʤʝ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʘʥʪʠʦʢʠʩʣʠʪʝʣʴʥʳʭ 

ʩʚʦʡʩʪʚ ʧʨʠʨʦʜʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʦʣʫʯʠʣʠ ʰʠʨʦʢʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. ʅʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ 

ʩʯʠʪʘʶʪʩʷ ʨʘʩʪʠʪʝʣʴʥʳʝ ʦʙʲʝʢʪʳ.  

ʋʪʚʝʨʞʜʘʝʪʩʷ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʰʝʩʪʴ ʥʘʠʙʦʣʝʝ ʚʨʝʜʥʳʭ ʢʠʩʣʦʨʦʜʥʳʭ 

ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ: ʧʝʨʦʢʩʠʜʥʳʝ (ROO
Å
) ʠ ʛʠʜʨʦʢʩʠʣʴʥʳʡ (ʅʆ

Å
) ʨʘʜʠʢʘʣʳ, 

ʩʫʧʝʨʦʢʩʠʜ-ʠʦʥ (ʆ2
ï
.), ʩʠʥʛʣʝʪʥʳʡ ʢʠʩʣʦʨʦʜ (

1
ʆ2), ʧʝʨʝʢʠʩʴ ʚʦʜʦʨʦʜʘ ʅ2ʆ2 ʠ 

ʧʝʨʦʢʩʠʥʠʪʨʠʪ (OONO
-
) [119].  

ʀʭ ʦʙʨʘʟʦʚʘʥʠʝ ï ʦʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʧʦʚʨʝʞʜʝʥʠʷ ʙʝʣʢʘ, ʣʠʧʠʜʦʚ ʠ 

ɼʅʂ, ʩʪʘʨʝʥʠʷ ʢʣʝʪʦʢ, ʨʘʢʘ ʠ ʟʘʙʦʣʝʚʘʥʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʚʩʣʝʜʩʪʚʠʝ 

ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʩʪʨʝʩʩʘ (ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ ʠ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ).  

ɺ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ ʧʨʦʮʝʩʩʳ ʦʢʠʩʣʝʥʠʷ ʧʨʦʠʩʭʦʜʷʪ ʧʫʪʝʤ 

ʨʘʜʠʢʘʣʴʥʦʡ ʮʝʧʥʦʡ ʨʝʘʢʮʠʠ, ʦʧʦʩʨʝʜʦʚʘʥʥʦʡ ʧʝʨʝʢʠʩʥʳʤʠ ʨʘʜʠʢʘʣʘʤʠ (Rʆʆ). 

ʇʨʦʮʝʩʩ ʠʥʠʮʠʠʨʫʝʪʩʷ ʥʝʢʦʪʦʨʳʤʠ ʚʠʜʘʤʠ ʨʘʜʠʢʘʣʦʚ [120, 121].  

ɸʥʪʠʦʢʩʠʜʘʥʪ ʙʣʦʢʠʨʫʝʪ ʠʥʠʮʠʘʪʦʨʘ ʦʢʠʩʣʝʥʠʷ, ʦʙʨʳʚʘʝʪ ʮʝʧʠ, ʤʦʞʝʪ 

ʘʪʘʢʦʚʘʪʴ ʮʠʢʣʳ ʮʝʧʥʦʡ ʨʝʘʢʮʠʠ ʧʨʠ ʦʢʦʥʯʘʥʠʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʮʠʢʣʦʚ.  

ʕʬʠʨʥʳʝ ʤʘʩʣʘ ʦʙʣʘʜʘʶʪ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. 

ʂʨʦʤʝ ʪʦʛʦ, ʵʬʠʨʥʳʝ ʤʘʩʣʘ ʤʦʛʫʪ ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʘʚʪʦʦʢʠʩʣʝʥʠʝ ʠ ʧʨʦʜʣʝʚʘʪʴ 

ʩʨʦʢ ʭʨʘʥʝʥʠʷ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ. ɼʣʷ ʠʟʫʯʝʥʠʷ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʤʝʪʦʜʦʚ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʜʣʷ ʦʮʝʥʢʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʕʄ ʠʩʧʦʣʴʟʫʪʁʩʷ ʤʝʪʦʜʳ ɼʌʇɻ ʠ Aɹʊʉ [122, 123].  
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1.7. ɸʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʵʬʠʨʥʳʭ ʤʘʩʝʣ Artemisia 

 

ʆʜʥʦʡ ʠʟ ʩʣʦʞʥʳʭ ʠ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʥʝ ʧʦʣʥʦʩʪʴʶ ʨʝʰʝʥʥʳʭ 

ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʜʠʮʠʥʳ ʷʚʣʷʝʪʩʷ ʣʝʯʝʥʠʝ ʛʥʦʡʥʳʭ ʨʘʥ. ʕʪʘ ʧʨʦʙʣʝʤʘ 

ʠʤʝʝʪ ʛʨʦʤʘʜʥʦʝ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʚ ʤʘʩʰʪʘʙʘʭ ʛʦʩʫʜʘʨʩʪʚʘ. 

ʇʨʠʯʠʥʦʡ ʵʪʦʛʦ ʷʚʣʷʶʪʩʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

ʠ ʧʦʚʳʰʘʶʱʘʷʩʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ, ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʢʦʣʠʯʝʩʪʚʘ ʛʥʦʡʥʦ-ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʧʦʩʣʝʦʧʝʨʘʮʠʦʥʥʳʭ 

ʦʩʣʦʞʥʝʥʠʡ ʨʘʟʣʠʯʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ, ʪʷʞʝʣʦ ʧʨʦʪʝʢʘʶʱʠʭ ʠ ʥʝ ʧʦʜʜʘʶʱʠʭʩʷ 

ʪʨʘʜʠʮʠʦʥʥʦʤʫ ʣʝʯʝʥʠʶ [124, 125]. ɺʩʝ ʵʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʙʦʣʴʰʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ 

ʧʦʠʩʢʘ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʩ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ 

ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʠ ʧʨʦʪʠʚʦʛʨʠʙʢʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ.  

ʇʦ ʤʥʝʥʠʶ ʥʝʢʦʪʦʨʳʭ ʘʚʪʦʨʦʚ [126], ʩ ʧʨʘʢʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʘʠʙʦʣʝʝ 

ʠʥʪʝʨʝʩʥʳ ʨʘʩʪʝʥʠʷ, ʷʚʣʷʶʱʠʝʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʭ 

ʩʨʝʜʩʪʚ, ʦʙʣʘʜʘʶʱʠʭ ʥʝʦʙʭʦʜʠʤʦʡ ʤʦʜʠʬʠʮʠʨʫʶʱʝʡ ʘʢʪʠʚʥʦʩʪʴʶ ʚ ʦʪʥʦʰʝʥʠʠ 

ʧʝʨʩʠʩʪʝʥʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʘʪʦʛʝʥʦʚ. ʅʝʢʦʪʦʨʳʝ ʬʠʪʦʧʨʝʧʘʨʘʪʳ ʚ ʦʧʳʪʘʭ in 

vitro ʧʨʦʷʚʠʣʠ ʠʥʛʠʙʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʚ ʦʪʥʦʰʝʥʠʠ ʘʥʪʠʣʠʟʦʮʠʤʥʦʛʦ ʠ 

çʘʥʪʠʠʥʪʝʨʬʝʨʦʥʦʚʦʛʦè ʧʨʠʟʥʘʢʦʚ ʵʥʪʝʨʦʙʘʢʪʝʨʠʡ [127, 128]. ʄʥʦʛʠʝ 

ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷ ʦʙʣʘʜʘʶʪ ʚʳʨʘʞʝʥʥʳʤ ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʳʤ 

ʠʥʛʠʙʠʨʫʶʱʠʤ ʜʝʡʩʪʚʠʝʤ ʥʘ ʘʥʪʠʣʠʟʦʮʠʤʥʫʶ ʘʢʪʠʚʥʦʩʪʴ (ɸʃɸ) 

ʵʥʪʝʨʦʙʘʢʪʝʨʠʡ, ʛʨʠʙʦʚ ʨʦʜʘ Candida, ʘʥʘʵʨʦʙʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ 

ʢʣʦʩʪʨʠʜʠʡ ʠ ʙʘʢʪʝʨʦʠʜʦʚ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʚʦʜʠʪʴ ʦʪʙʦʨ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʥʘ ʠʭ ʦʩʥʦʚʝ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʧʦ ʠʭ ʠʥʛʠʙʠʨʫʶʱʝʤʫ ʜʝʡʩʪʚʠʶ ʥʘ ʬʘʢʪʦʨʳ ʧʝʨʩʠʩʪʝʥʮʠʠ 

ʧʘʪʦʛʝʥʥʳʭ ʠ ʫʩʣʦʚʥʦ-ʧʘʪʦʛʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ [127, 128].  

ʇʨʠ ʠʟʫʯʝʥʠʠ ʚʣʠʷʥʠʷ ʵʬʠʨʥʳʭ ʤʘʩʝʣ ʧʦʣʳʥʠ ʥʘ ʨʦʩʪ ʩʪʘʬʠʣʦʢʦʢʢʦʚ ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʙʘʢʪʝʨʠʮʠʜʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʢʘʢ ʚ ʦʪʥʦʰʝʥʠʠ Staphylococcus 

epidermidis, ʪʘʢ ʠ S. aureus ʦʙʣʘʜʘʣʠ ʵʬʠʨʥʳʝ ʤʘʩʣʘ Artemisia obtusiloba Ledeb, A. 
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santolinifolia, A. glauca Pall. ex Willd , A. sieversiana Willd . A. nitrosa, A. absinthium 

L., A. pontica [129].  

ʉʦʦʙʱʘʣʦʩʴ ʦ ʚʳʩʦʢʦʡ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʕʄ 

Artemisia ʘnnua L., ʧʨʦʠʟʨʘʩʪʘʶʱʝʡ ʚ ɹʦʩʥʠʠ [130].  

ʈʘʥʝʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʵʬʠʨʥʦʝ ʤʘʩʣʦ, ʚʳʜʝʣʝʥʥʦʝ ʠʟ A. annua, 

ʦʙʣʘʜʘʝʪ ʘʥʪʠʤʠʢʨʦʙʥʳʤ ʜʝʡʩʪʚʠʝʤ ʧʨʦʪʠʚ ʢʠʰʝʯʥʦʡ ʧʘʣʦʯʢʠ ʠ ʟʦʣʦʪʠʩʪʦʛʦ 

ʩʪʘʬʠʣʦʢʦʢʢʘ, Streptococcus faecalis, Pseudomonas aeruginosa, Klebsiella 

pneumoniae, Bacillus sutilis, B. licheniformis, Candida albicans ʠ Saccharomyces 

cerevisiae. ɿʦʥʘ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʤʠʢʨʦʙʠʦʪʳ ʩʦʩʪʘʚʣʷʣʘ ʦʪ 10 ʜʦ 45 ʤʤ ʧʨʠ 10 ʤʢʣ 

ʨʘʟʣʠʯʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʤʘʩʝʣ (1/4 ʠ 1/8 ʨʘʟʚʝʜʝʥʠʷ) ʚ ʪʝʯʝʥʠʝ 24-48 ʯʘʩʦʚ [131]. 

ʉʦʛʣʘʩʥʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ, 1,8-ʮʠʥʝʦʣ ʦʪʚʝʯʘʝʪ ʟʘ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʵʬʠʨʥʳʭ ʤʘʩʝʣ; ʦʥ ʧʨʦʷʚʣʷʝʪ ʩʨʘʚʥʠʪʝʣʴʥʦ ʩʠʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ 

ʦʪʥʦʰʝʥʠʠ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʭ ʠ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʭ ʙʘʢʪʝʨʠʡ [132].  

ʕʬʠʨʥʦʝ ʤʘʩʣʦ Artemisia ʧʨʦʷʚʠʣʦ ʩʣʘʙʫʶ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠ 

ʩʨʝʜʥʶʶ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ. ʍʦʪʷ ʥʠ ʢʘʤʬʦʨʘ ʠʣʠ 1,8-ʮʠʥʝʦʣ ʥʝ 

ʧʨʦʷʚʣʷʶʪ ʚʳʨʘʞʝʥʥʦʡ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʦʥʠ ʤʦʛʫʪ ʫʩʠʣʠʚʘʪʴ 

ʜʝʡʩʪʚʠʝ ʚʪʦʨʦʩʪʝʧʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʩʠʥʝʨʛʠʯʝʩʢʠʤ ʦʙʨʘʟʦʤ 

[133].  

ʕʬʠʨʥʦʝ ʤʘʩʣʦ ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ Artemisia ʘnnua L., ʩʦʩʪʦʷʱʝʝ ʠʟ ʢʘʤʬʦʨʳ 

(44%), ʛʝʨʤʘʢʨʝʥʘ D (16%), ʪʨʘʥʩ-ʧʠʥʦʢʘʨʚʝʦʣʘ (11%), ʙʝʪʘ-ʩʝʣʠʥʝʥʘ (9%), ʙʝʪʘ-

ʢʘʨʠʦʬʠʣʣʝʥʘ (9%) ʠ ʘʨʪʝʤʠʟʠʘ ʢʝʪʦʥʘ (3%), ʙʳʣʦ ʧʨʦʚʝʨʝʥʦ ʥʘ ʘʥʪʠʤʠʢʨʦʙʥʫʶ 

ʘʢʪʠʚʥʦʩʪʴ. ʕʬʠʨʥʦʝ ʤʘʩʣʦ ʟʘʤʝʪʥʦ ʠʥʛʠʙʠʨʦʚʘʣʦ ʨʦʩʪ ʪʝʩʪʠʨʫʝʤʳʭ 

ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʭ ʙʘʢʪʝʨʠʡ Enterococcus hirae. ʕʪʦ ʤʘʩʣʦ ʧʦʢʘʟʘʣʦ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʵʢʚʠʚʘʣʝʥʪʥʫʶ 18% ʵʪʘʣʦʥʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ (ʘʣʴʬʘ-

ʪʦʢʦʬʝʨʦʣʘ) [134].  

ʕʬʠʨʥʳʝ ʤʘʩʣʘ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʣʠʩʪʴʝʚ 29 ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ, ʦʙʳʯʥʦ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ɹʨʘʟʠʣʠʠ, ʙʳʣʠ ʧʨʦʚʝʨʝʥʳ ʥʘ 13 ʨʘʟʣʠʯʥʳʭ ʩʝʨʦʪʠʧʦʚ 

Escherichia coli [135].  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʄ.ʉ.ʂʫʨʤʘʥʙʘʝʚʘ ʩ ʩʦʘʚʪʦʨʘʤʠ ʧʦʢʘʟʘʣʠ aʥʪʠʤʠʢʨʦʙʥʫ  ʁ

ʘʢʪʠʚʥʦʩʪʴ Artemisia ʘnnua L. ʇʨʠʩʫʪʩʪʚʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʝʩʢʚʠʪʝʨʧʝʥʦʚ, 



37 
 

 

ʘ ʠʤʝʥʥʦ ʘʣʴʬʘ-ʢʦʧʘʝʥʘ, ʘʣʴʬʘ-(ɽ)-ʙʝʨʛʘʤʦʪʝʥʘ, ʢʘʨʠʦʬʠʣʝʥʘ ʠ ʙʝʪʘ-ʙʠʩʘʙʦʣʝʥʘ ʚ 

ʕʄ Artemisia annua L. ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʝʤʫ ʧʨʦʷʚʣʷʪʴ ʟʥʘʯʠʪʝʣʴʥʫʶ 

ʘʥʪʠʤʠʢʨʦʙʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʨʦʪʠʚ ʘʥʘʵʨʦʙʥʳʭ ʙʘʢʪʝʨʠʡ Prevotellanigercens. 

ʂʨʦʤʝ ʪʦʛʦ, ʵʪʦ ʧʦʤʦʛʣʦ ʫʤʝʥʴʰʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʪʘʢʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʢʘʢ 

ʩʪʨʝʧʪʦʢʦʢʢʦʚʘʷ ʧʥʝʚʤʦʥʠʷ, ʛʝʤʦʬʠʣʴʥʘʷ ʧʘʣʦʯʢʘ ʠ ʢʠʰʝʯʥʘʷ ʧʘʣʦʯʢʘ, ʢʘʞʜʘʷ ʠʟ 

ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ ʦʧʘʩʥʳʝ ʠʥʬʝʢʮʠʠ ʠ ʙʦʣʝʟʥʠ [136].  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʵʬʠʨʥʦʝ ʤʘʩʣʦ ʧʦʣʳʥʠ 

ʦʜʥʦʣʝʪʥʝʡ ʧʨʦʷʚʣʷʝʪ ʘʢʪʠʚʥʦ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʫʶ ʠ ʧʨʦʪʠʚʦʛʨʠʙʢʦʚʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ ʢʘʢ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʭ ʙʘʢʪʝʨʠʡ (Enterococcus, 

Streptococcus, Staphylococcus, Bacillus, Listeria spp.), ʪʘʢ ʠ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʭ 

ʙʘʢʪʝʨʠʡ (Escherichia, Shigella, Salmonella, Haemophilus, Klebsiella, Pseudomonas 

spp.) ʠ ʜʨʫʛʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ Candida, Saccharomyces ʠ Aspergillus spp. [137].  

ʉʦʦʙʱʘʣʦʩʴ ʦ ʥʘʣʠʯʠʠ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʫ ʕʄ Artemisia ʘnnua L. 

ʧʨʦʪʠʚ Escherichia coli, Staphylococcus aureus, Candida ʘlbicans. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʬʝʥʦʣʴʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʘʥʪʠʤʠʢʨʦʙʥʳʭ 

ʩʚʦʡʩʪʚʘʭ ʨʘʩʪʝʥʠʡ [138].  

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ [139, 140], ʯʪʦ ʚʦʟʤʦʞʥʦʡ ʤʠʰʝʥʴʶ ʜʣʷ ʜʝʡʩʪʚʠʷ ʕʄ 

ʷʚʣʷʝʪʩʷ ʙʘʢʪʝʨʠʘʣʴʥʘʷ ʢʣʝʪʦʯʥʘʷ ʩʪʝʥʢʘ, ʢʦʪʦʨʘʷ ʦʪʣʠʯʘʝʪʩʷ ʧʦ ʩʪʨʦʝʥʠʶ ʫ 

ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʭ ʙʘʢʪʝʨʠʡ. ʂʣʝʪʦʯʥʘʷ ʩʪʝʥʢʘ 

ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʭ ʙʘʢʪʝʨʠʡ ʩʦʜʝʨʞʠʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʱʥʳʡ ʣʠʧʠʜʥʳʡ ʩʣʦʡ, 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ ʩ ʢʦʪʦʨʳʤ ʕʄ ʫʪʨʘʯʠʚʘʶʪ ʩʚʦʶ ʘʥʪʠʤʠʢʨʦʙʥʫʶ ʘʢʪʠʚʥʦʩʪʴ. 

ʉʦʦʙʱʘʣʦʩʴ ʦʙ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʕʄ A. dracunculus L., ʧʦʣʫʯʝʥʥʳʭ 

ʤʝʪʦʜʘʤʠ ʛʠʜʨʦʜʠʩʪʠʣʣʷʮʠʠ (ɻɼ) ʠ ʵʤʧʠʨʠʯʝʩʢʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʧʘʨʦʚʦʡ 

ʜʠʩʪʠʣʣʷʮʠʠ (ʕʄʇɼ). ɺ ʦʪʥʦʰʝʥʠʠ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʝ 

ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʦʪʣʠʯʠʡ ʚ ʟʥʘʯʝʥʠʷʭ ʤʠʥʠʤʘʣʴʥʦʡ ʧʦʜʘʚʣʷʶʱʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 

(ʄʇʂ) ʜʣʷ ʦʙʦʠʭ ʪʠʧʦʚ ʤʘʩʝʣ. ɺ ʦʪʥʦʰʝʥʠʠ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʟʥʘʯʝʥʠʝ ʄʇʂ ʤʘʩʣʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʤʝʪʦʜʦʤ ɻɼ, ʙʳʣʦ ʤʝʥʴʰʝ 

ʟʥʘʯʝʥʠʷ ʄʇʂ ʤʘʩʣʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʤʝʪʦʜʦʤ ʕʄʇɼ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʧʦ 

ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʠ ʧʨʦʪʠʚʦʛʨʠʙʢʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʕʄ ʥʝʢʦʪʦʨʳʭ ʨʘʩʪʝʥʠʡ ʧʦʢʘʟʘʣ 
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ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʥʘ ʠʭ ʦʩʥʦʚʝ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ, ʙʝʟʦʧʘʩʥʳʭ ʠ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʜʝʰʝʚʳʭ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. 

  

1.8. ʅʘʥʦʥʦʩʠʪʝʣʠ 

 

ɹʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʤʦʣʝʢʫʣʳ, ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʝ ʚ ʥʘʥʦʯʘʩʪʠʮʳ ʠʣʠ 

ʥʘʜʝʣʝʥʥʳʝ ʥʘʥʦʩʪʨʫʢʪʫʨʘʤʠ ʩ ʧʦʤʦʱʴʶ ʤʘʪʝʨʠʘʣʦʚ-ʥʦʩʠʪʝʣʝʡ ʠʣʠ ʙʝʟ ʥʠʭ, 

ʥʘʟʳʚʘʶʪʩʷ çʥʘʥʦʧʨʝʧʘʨʘʪʘʤʠè. ʉ ʤʦʤʝʥʪʘ ʩʚʦʝʛʦ ʧʝʨʚʦʛʦ ʧʦʷʚʣʝʥʠʷ ʥʘ ʨʳʥʢʝ 

ʥʘʥʦʧʨʝʧʘʨʘʪʳ ʧʨʝʚʨʘʪʠʣʠʩʴ ʚ ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʳ, ʚʢʣʶʯʘʷ ʜʝʥʜʨʠʤʝʨʳ, 

ʥʘʥʦʢʨʠʩʪʘʣʣʳ, ʵʤʫʣʴʩʠʠ, ʣʠʧʦʩʦʤʳ, ʪʚʝʨʜʳʝ ʣʠʧʠʜʥʳʝ ʥʘʥʦʯʘʩʪʠʮʳ, ʤʠʮʝʣʣʳ ʠ 

ʧʦʣʠʤʝʨʥʳʝ ʥʘʥʦʯʘʩʪʠʮʳ. ʐʠʨʦʢʦ ʦʩʚʝʱʝʥʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʥʘʥʦʤʝʜʠʮʠʥʩʢʠʭ 

ʧʨʝʧʘʨʘʪʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʣʝʢʘʨʩʪʚʘʤʠ ʚʢʣʶʯʘʶʪ 

ʧʨʝʚʦʩʭʦʜʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʙʝʟʦʧʘʩʥʦʩʪʴ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠ 

ʬʘʨʤʘʢʦʢʠʥʝʪʠʯʝʩʢʠʝ ʬʘʨʤʘʢʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʨʦʬʠʣʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ 

ʠʥʛʨʝʜʠʝʥʪʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ, ʠʭ ʩʦʩʪʘʚʳ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʣʠʷʶʪ ʥʘ ʨʘʟʣʠʯʥʳʝ 

ʢʠʥʝʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʥʦʤʝʜʠʮʠʥʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ ʚ ʦʨʛʘʥʠʟʤʝ [141].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʥʦʧʨʝʧʘʨʘʪʳ ʩ ʚʳʩʦʢʦʡ ʟʘʛʨʫʟʢʦʡ ʣʝʢʘʨʩʪʚ, ʚʢʣʶʯʘʷ 

ʥʘʥʦʧʨʝʧʘʨʘʪʳ ʥʘ ʦʩʥʦʚʝ ʠʥʝʨʪʥʳʭ ʥʦʩʠʪʝʣʝʡ, ʢʦʥʲʶʛʘʪʳ ʧʦʣʠʤʝʨ-ʣʝʢʘʨʩʪʚʦ, 

ʥʘʥʦʯʘʩʪʠʮʳ ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʛʦ ʧʦʣʠʤʝʨʘ ʠ ʥʘʥʦʧʨʝʧʘʨʘʪʳ ʙʝʟ ʥʦʩʠʪʝʣʝʡ, 

ʟʘʥʠʤʘʶʪ ʚʘʞʥʦʝ ʤʝʩʪʦ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʤʥʦʛʦʦʙʝʱʘʶʱʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʚ ʦʙʣʘʩʪʠ 

ʩʠʩʪʝʤ ʜʦʩʪʘʚʢʠ ʣʝʢʘʨʩʪʚ.  

ʆʨʛʘʥʠʯʝʩʢʠʝ ʥʘʥʦʥʦʩʠʪʝʣʠ, ʪʘʢʠʝ ʢʘʢ ʙʝʣʦʢ, ʧʦʣʠʩʘʭʘʨʠʜʳ ʠ ʣʠʧʠʜʳ, 

ʙʠʦʨʘʟʣʘʛʘʝʤʳ, ʥʝʪʦʢʩʠʯʥʳ ʠ ʷʚʣʷʶʪʩʷ ʠʜʝʘʣʴʥʳʤ ʚʳʙʦʨʦʤ ʜʣʷ ʜʦʩʪʘʚʢʠ 

ʣʝʢʘʨʩʪʚ. ʂʦʥʩʪʨʫʢʮʠʠ ʣʝʢʘʨʩʪʚ ʚ ʜʠʘʧʘʟʦʥʝ ʥʘʥʦʨʘʟʤʝʨʦʚ ʚʦʟʥʠʢʣʠ ʢʘʢ 

ʤʥʦʛʦʮʝʣʝʚʘʷ ʬʠʪʦʭʠʤʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʜʦʩʪʘʚʢʠ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʫʨʦʚʥʝ 

ʜʠʩʧʝʨʩʠʠ ʥʘʥʦʨʘʟʤʝʨʥʳʭ ʦʙʲʝʢʪʦʚ, ʘ ʚʪʦʨʠʯʥʳʝ ʤʝʪʘʙʦʣʠʪʳ ʨʘʩʪʝʥʠʡ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʠʥʢʘʧʩʫʣʠʨʦʚʘʥʥʳʝ ʣʠʧʠʜʳ, ʧʦʣʠʩʘʭʘʨʠʜʳ ʠ ʙʝʣʦʢ. ʕʪʠ 

ʥʘʥʦʨʘʟʤʝʨʥʳʝ ʩʠʩʪʝʤʳ ʜʦʩʪʘʚʢʠ ʤʦʛʫʪ ʤʛʥʦʚʝʥʥʦ ʚʳʩʚʦʙʦʞʜʘʪʴ ʨʘʩʪʠʪʝʣʴʥʳʡ 

ʵʢʩʪʨʘʢʪ ʚ ʩʚʦʙʦʜʥʦʡ ʬʦʨʤʝ ʧʨʠ ʨʘʟʙʘʚʣʝʥʠʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʞʠʜʢʦʩʪʷʤʠ [142]. 

ʄʝʞʜʫ ʪʝʤ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʥʘʥʦʯʘʩʪʠʮʳ, ʦʩʦʙʝʥʥʦ ʣʠʧʦʩʦʤʳ, ʧʦʣʠʤʝʨʥʳʝ 
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ʥʘʥʦʯʘʩʪʠʮʳ, ʜʝʥʜʨʠʤʝʨʳ ʠ ʥʝʦʨʛʘʥʠʯʝʩʢʠʝ ʥʘʥʦʯʘʩʪʠʮʳ, ʥʘʙʠʨʘʶʪ ʦʙʦʨʦʪʳ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʦ ʤʥʦʛʠʤʠ ʧʨʠʣʦʞʝʥʠʷʤʠ, 

ʩʧʝʮʠʘʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤʠ ʥʘ ʤʝʩʪʥʫʶ ʘʥʪʠʤʠʢʨʦʙʥʫʶ ʪʝʨʘʧʠʶ [143]. 

ʅʘʧʨʠʤʝʨ, ʥʦʚʘʷ ʥʘʥʦʯʘʩʪʠʮʘ ʥʘ ʦʩʥʦʚʝ ʭʠʪʦʟʘʥʘ (ʅʏ G-C-Q), ʢʦʪʦʨʘʷ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʟʘʛʨʫʞʘʣʘ ʢʘʪʝʭʠʥ ʠ ʢʚʝʨʮʝʪʠʥ, ʙʳʣʘ ʩʠʥʪʝʟʠʨʦʚʘʥʘ ʧʦʩʨʝʜʩʪʚʦʤ 

ʨʝʘʢʮʠʠ ʠʦʥʥʦʛʦ ʛʝʣʝʦʙʨʘʟʦʚʘʥʠʷ ʤʝʞʜʫ ʭʠʪʦʟʘʥʦʤ ʠ ʪʨʠʧʦʣʠʬʦʩʬʘʪʦʤ ʥʘʪʨʠʷ ʠ 

ʧʦʩʣʝʜʫʶʱʝʡ ʤʦʜʠʬʠʢʘʮʠʠ ʛʝʥʠʧʠʥʦʤ [144].  

ʂʠʰʝʯʥʘʷ ʘʙʩʦʨʙʮʠʷ ʚʠʪʘʤʠʥʘ B12 ʷʚʣʷʝʪʩʷ ʩʝʨʴʝʟʥʦʡ ʧʨʦʙʣʝʤʦʡ ʚ ʙʦʨʴʙʝ ʩ 

ʧʝʨʥʠʮʠʦʟʥʦʡ ʘʥʝʤʠʝʡ, ʚʳʟʚʘʥʥʦʡ ʜʝʬʠʮʠʪʦʤ ʚʥʫʪʨʝʥʥʝʛʦ ʬʘʢʪʦʨʘ. ʎʝʣʴʶ 

ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʥʦʯʘʩʪʠʮ 

ʠʟʦʣʷʪʦʚ ʩʦʝʚʦʛʦ ʙʝʣʢʘ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʢʠʰʝʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʠ ʚʩʘʩʳʚʘʥʠʷ B12 

[145]. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʣʦʛʠʠ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʢʣʠʢʘ ʙʳʣʦ ʦʮʝʥʝʥʦ ʚʣʠʷʥʠʝ 

ʫʩʣʦʚʠʡ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʦʙʨʘʙʦʪʢʠ, ʘ ʪʘʢʞʝ ʥʘʪʠʚʥʳʭ ʢʘʤʝʜʝʡ ʥʘ ʩʨʝʜʥʠʡ 

ʜʠʘʤʝʪʨ ʢʘʧʝʣʴ (ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ Z), ʠʥʜʝʢʩ ʧʦʣʠʜʠʩʧʝʨʩʥʦʩʪʠ (PDI) ʠ ʚʷʟʢʦʩʪʴ 

ʥʘʥʦʵʤʫʣʴʩʠʡ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʘʧʝʣʴʩʠʥʦʚʦʡ ʢʦʨʢʠ. ɹʳʣʠ ʦʮʝʥʝʥʳ ʪʝʢʫʯʝʩʪʴ ʠ 

ʩʪʘʙʠʣʴʥʦʩʪʴ ʚʳʙʨʘʥʥʳʭ ʥʘʥʦʵʤʫʣʴʩʠʡ ʧʨʠ ʭʨʘʥʝʥʠʠ ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʥʘʥʦʵʤʫʣʴʩʠʡ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʘʧʝʣʴʩʠʥʦʚʦʡ ʢʦʨʢʠ (12, 68 ʥʤ) ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ 

ʢʘʢ 94% (ʘʤʧʣʠʪʫʜʘ ʦʙʨʘʙʦʪʢʠ ʫʣʴʪʨʘʟʚʫʢʦʤ), 138 ʩ (ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ 

ʫʣʴʪʨʘʟʚʫʢʦʤ) ʠ 37
ʦ
C (ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʦʮʝʩʩʘ). ɹʦʣʝʝ ʪʦʛʦ, ʨʘʩʪʚʦʨʠʤʘʷ ʬʨʘʢʮʠʷ 

ʧʝʨʩʠʜʩʢʦʡ ʠ ʪʨʘʛʘʢʘʥʪʦʚʦʡ ʢʘʤʝʜʠ ʚ ʥʠʟʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʢʘʟʘʣʘ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʩʪʘʙʠʣʴʥʦʩʪʴ, ʨʘʟʤʝʨ ʯʘʩʪʠʮ ʠ ʨʝʦʣʦʛʠʶ [146, 147, 148]. 
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ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅɸʗ ʏɸʉʊʔ 

ɻʃɸɺɸ II. ʆɹʒɽʂʊʓ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 

2.1. ʈʘʩʪʠʪʝʣʴʥʳʡ ʤʘʪʝʨʠʘʣ 

 

ʅʘʜʟʝʤʥʳʝ ʯʘʩʪʠ A. annua L. ʙʳʣʠ ʩʦʙʨʘʥʳ ʚ ʪʨʝʭ ʨʝʛʠʦʥʘʭ ʊʘʜʞʠʢʠʩʪʘʥʘ: 

ʦʙʨʘʟʝʮ ˉ1 ï ɺʘʨʟʦʙʩʢʠʡ ʨʘʡʦʥ (ʠʶʣʴ 2017 ʛ. ï ʥʘʯʘʣʦ ʩʪʘʜʠʠ ʮʚʝʪʝʥʠʷ), ʦʙʨʘʟʝʮ 

ˉ2 ï ʨʘʡʦʥ ʈʫʜʘʢʠ (ʘʚʛʫʩʪ 2019 ʛ. ï ʬʘʟʘ ʮʚʝʪʝʥʠʷ), ʦʙʨʘʟʝʮ ˉ3 ï ʛ. ɻʠʩʩʘʨ (ʠʶʣʴ 

2019 ʛ. ï ʩʪʘʜʠʷ ʮʚʝʪʝʥʠʷ). ɺʝʛʝʪʘʮʠʦʥʥʳʝ ʧʝʨʠʦʜʳ A. annua L. ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ 

ʨʠʩʫʥʢʝ 2.1. 

  

ʙʫʪʦʥʠʟʘʮʠʷ ʙʫʪʦʥʠʟʘʮʠʷ  

  

ʚʝʛʝʪʘʮʠʷ ʮʚʝʪʝʥʠʝ ʮʚʝʪʝʥʠʝ 
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ʮʚʝʪʝʥʠʝ ʧʣʦʜʦʥʦʰʝʥʠʝ 

ʈʠʩʫʥʦʢ 2.1 ï ɺʝʛʝʪʘʮʠʦʥʥʳʝ ʬʘʟʳ  A. annua L. 

 

ʅʘʜʟʝʤʥʳʝ ʯʘʩʪʠ A. dracunculus L. ʩʦʙʨʘʥʳ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʩʝʣ ʂʫʢʪʝʧʧʘ ʠ 

ɿʠʜʜʳ ɺʘʨʟʦʙʩʢʦʛʦ ʨʘʡʦʥʘ ʊʘʜʞʠʢʠʩʪʘʥʘ (ʠʶʥʴ 2019 ʛ.). ɺʝʛʝʪʘʮʠʦʥʥʳʝ ʩʪʘʜʠʠ 

A. dracunculus L. ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 2.2. 

  

ʙʫʪʦʥʠʟʘʮʠʷ ʠ ʚʝʛʝʪʘʮʠʷ ʚʝʛʝʪʘʮʠʷ 

  

ʮʚʝʪʝʥʠʝ ʧʣʦʜʦʥʦʰʝʥʠʝ 

ʈʠʩʫʥʦʢ 2.2 ï A. annua L. 
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ʀʩʭʦʜʥʳʝ ʤʘʪʝʨʠʘʣʳ A. annua L. ʠ A. dracunculus L. ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʦʙʨʘʟʮʘʤʠ (ʨʝʛʠʩʪʨʘʮʠʦʥʥʳʝ ʥʦʤʝʨʘ ï 360 ʠ 222) ʠʟ ʛʝʨʙʘʨʠʷ 

ʀʥʩʪʠʪʫʪʘ ʙʦʪʘʥʠʢʠ, ʬʠʟʠʦʣʦʛʠʠ ʨʘʩʪʝʥʠʡ ʠ ʛʝʥʝʪʠʢʠ ʅʘʮʠʦʥʘʣʴʥʦʡ ʘʢʘʜʝʤʠʠ 

ʥʘʫʢ ʊʘʜʞʠʢʠʩʪʘʥʘ. ʇʦʜʪʚʝʨʞʜʝʥʥʳʝ ʦʙʨʘʟʮʳ ʨʘʩʪʝʥʠʡ A. annua L. (CTICNPG 

2018-10) ʠ A. dracunculus L. (CTICNPG 2019-08) ʧʝʨʝʜʘʥʳ ʥʘ ʭʨʘʥʝʥʠʝ ʚ ʅʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʝ ʫʯʨʝʞʜʝʥʠʝ (ʅʀʋ) çʂʠʪʘʡʩʢʦ-ʪʘʜʞʠʢʩʢʠʡ ʠʥʥʦʚʘʮʠʦʥʥʳʡ 

ʮʝʥʪʨ ʧʦ ʥʘʪʫʨʘʣʴʥʳʤ ʧʨʦʜʫʢʪʘʤè ʅʘʮʠʦʥʘʣʴʥʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ ʊʘʜʞʠʢʠʩʪʘʥʘ 

(ʪʘʙʣ. 2.1). 

ʅʘʜʟʝʤʥʳʝ ʯʘʩʪʠ ʩʦʙʨʘʥʥʳʭ ʨʘʩʪʝʥʠʡ ʦʙʦʠʭ ʚʠʜʦʚ ʚʳʩʫʰʠʚʘʣʠ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 25ÁC ʚ ʪʝʥʠ. 

 

2.2. ʈʝʘʛʝʥʪʳ ʠ ʭʠʤʠʢʘʪʳ 

 

ɺʩʝ ʭʠʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ ʠ ʨʝʘʛʝʥʪʳ ʙʳʣʠ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʠʣʠ ʚʳʩʦʢʦʡ 

ʩʪʝʧʝʥʠ ʯʠʩʪʦʪʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʤʧʘʥʠʡ Aldrich, AppliChem, Fluka ʠ Merck. 

 
ʊʘʙʣʠʮʘ 2.1 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ (ʥʘʜʟʝʤʥʳʝ ʯʘʩʪʠ) 

Artemisia ʌʘʟʘ ʚʝʛʝʪʘʮʠʠ ʄʝʩʪʦ ʠ ʚʨʝʤʷ ʩʙʦʨʘ 

annua L. (ʪʘʜʞ. ʙʫʨסʫʥ, 

ʛʦʚֹוʦʨ ʙ, ֹוʦʨ ʙ) 

ʥʘʯ. ʮʚʝʪʝʥʠʷ ɺʘʨʟʦʙʩʢʠʡ ʨ-ʥ, ʠʶʣʴ 2017 ʛ. 

ʮʚʝʪʝʥʠʝ ʨ-ʥ ʈʫʜʘʢʠ, ʘʚʛʫʩʪ 2019 ʛ. 

ʥʘʯ. ʮʚʝʪʝʥʠʷ ʛ. ɻʠʩʩʘʨ, ʠʶʣʴ 2019 ʛ. 

dracunculus L. (ʪʘʜʞ. 

ʪʘʨʭʫʥ, ʵʩʪʨʘʛʦʥ) 
ʮʚʝʪʝʥʠʝ ɺʘʨʟʦʙʩʢʠʡ ʨ-ʥ, ʠʶʥʴ 2019 ʛ. 

 

2.3. ʆʧʨʝʜʝʣʝʥʠʝ ʘʨʪʝʤʠʟʠʥʠʥʘ 

2.3.1. ʇʦʣʫʯʝʥʠʝ ʛʝʢʩʘʥʦʚʳʭ ʵʢʩʪʨʘʢʪʦʚ 

 

ʕʢʩʪʨʘʢʪʳ ʚʳʩʫʰʝʥʥʳʭ ʥʘʜʟʝʤʥʳʭ ʯʘʩʪʝʡ ʨʘʩʪʝʥʠʡ ʛʦʪʦʚʠʣʠ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ: 10 ʛ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʠʟʤʝʣʴʯʘʣʠ ʥʘ ʙʦʣʝʝ ʤʝʣʢʠʝ ʢʫʩʦʯʢʠ ʠ 

ʚʟʚʝʰʠʚʘʣʠ ʚ ʢʦʣʙʝ ʝʤʢʦʩʪʴʶ 250 ʤʣ, ʚ ʢʦʪʦʨʫʶ ʜʦʙʘʚʣʷʣʠ 150 ʤʣ ʛʝʢʩʘʥʘ ʧʨʠ 
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ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ʇʨʠʛʦʪʦʚʣʝʥʥʳʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʩʤʝʩʠ ʦʙʨʘʙʘʪʳʚʘʣʠ 

ʫʣʴʪʨʘʟʚʫʢʦʤ ʚ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʚʘʥʥʝ ʩ ʯʘʩʪʦʪʦʡ 35 ʢɻʮ ʚ ʪʝʯʝʥʠʝ 15 ʤʠʥ ʧʨʠ 

ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ɿʘʪʝʤ ʨʘʩʪʠʪʝʣʴʥʳʝ ʩʤʝʩʠ ʦʪʩʪʘʠʚʘʣʠ 12 ʯ ʧʨʠ 

ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʬʠʣʴʪʨʦʚʘʣʠ ʯʝʨʝʟ ʬʠʣʴʪʨʦʚʘʣʴʥʫʶ ʙʫʤʘʛʫ ɺʘʪʤʘʥʘ, 

ʨʘʩʪʚʦʨʠʪʝʣʴ ʚʳʧʘʨʠʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʨʦʪʦʨʥʦʛʦ ʠʩʧʘʨʠʪʝʣʷ [118]. ɺʳʭʦʜ 

ʛʝʢʩʘʥʦʚʳʭ ʵʢʩʪʨʘʢʪʦʚ ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ ʬʦʨʤʫʣʝ (2.1): 

ʖ Ϸ
Áz ρππϷ

Â
ȟςȢρ 

ʛʜʝ: 

w ï ʚʳʭʦʜ ʛʝʢʩʘʥʦʚʦʛʦ ʵʢʩʪʨʘʢʪʘ, %, 

a ï ʚʝʩ ʛʝʢʩʘʥʦʚʦʛʦ ʵʢʩʪʨʘʢʪʘ, ʤʣ, 

b ï ʚʝʩ ʦʙʨʘʟʮʘ ʨʘʩʪʝʥʠʷ, ʛ. 

 

2.3.2. ʂʦʣʠʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ (ɺʕɾʍ) ʘʨʪʝʤʠʟʠʥʠʥʘ 

 

ʈʘʩʪʠʪʝʣʴʥʳʝ ʵʢʩʪʨʘʢʪʳ ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤʳ ɺʕɾʍ 

UltiMate 3000 ʩ ʜʝʪʝʢʪʦʨʦʤ DAD (Thermo Fisher Scientific, ʉʐɸ). ʕʢʩʪʨʘʢʪ 

ʨʘʩʪʝʥʠʡ (10 ʤʛ/ʤʣ) ʛʦʪʦʚʠʣʠ ʚ ʤʝʪʘʥʦʣʝ, ʨʘʩʪʚʦʨ ʬʠʣʴʪʨʦʚʘʣʠ ʩ ʧʦʤʦʱʴʶ 

ʰʧʨʠʮʝʚʦʛʦ ʬʠʣʴʪʨʘ ʝʤʢʦʩʪʴʶ 0,45 ʤʠʢʨʦʥ. ɸʥʘʣʠʟ ʧʨʦʚʦʜʠʣʠ ʥʘ ʢʦʣʦʥʢʘʭ 

Waters Bridge C18 5 ʤ (250 4,6 ʤʤ, Waters, ʉʐɸ) ʠ XSelect ʢʦʣʦʥʢʠ CSHTM C18 

ʜʣʠʥʦʡ 5 ʤ (250 4,6 ʤʤ, Waters, ʉʐɸ). ʇʦʜʚʠʞʥʘʷ ʬʘʟʘ ʩʦʩʪʦʷʣʘ ʠʟ ʚʦʜʳ (A) ʠ 

ʘʮʝʪʦʥʠʪʨʠʣʘ (B). ʇʨʦʛʨʘʤʤʘ ʛʨʘʜʠʝʥʪʥʦʛʦ ʵʣʶʠʨʦʚʘʥʠʷ: 0-17 ʤʠʥ ï ʚʳʜʝʨʞʢʘ 

60% B; 17-30 ʤʠʥ ï 60-100% B; 30-35 ʤʠʥ ï 100% B. ɼʣʠʥʳ ʚʦʣʥ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ 

ï 192, 210, 254 ʠ 320 ʥʤ, ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ï 1 ʤʣ/ʤʠʥ, ʦʙʲʝʤ ʚʧʨʳʩʢʘ ï 5 ʤʣ, 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʝʯʠ ï 30ÁC [57, 58]. 

ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʘʨʪʝʤʠʟʠʥʠʥʘ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʣʠʥʝʡʥʦʛʦ ʢʘʣʠʙʨʦʚʦʯʥʦʛʦ ʛʨʘʬʠʢʘ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʘʨʪʝʤʠʟʠʥʠʥʘ ʠ 

ʨʝʘʢʮʠʠ ʥʘ ʧʣʦʱʘʜʴ ʧʠʢʘ ʧʨʠ ʋʌ-ʜʝʪʝʢʪʠʨʦʚʘʥʠʠ (192 ʥʤ). ʉʪʘʥʜʘʨʪʥʳʝ 

ʨʘʩʪʚʦʨʳ ʩ ʩʝʤʴʶ ʨʘʟʣʠʯʥʳʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ (ʦʪ 0,05 ʜʦ 5 ʤʛ/ʤʣ) ʛʦʪʦʚʠʣʠ, 

ʨʘʩʪʚʦʨʷʷ ʩʪʘʥʜʘʨʪʥʳʡ ʘʨʪʝʤʠʟʠʥʠʥ ʚ ʤʝʪʘʥʦʣʝ (ʨʠʩ. 2.3). 
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2.3.3. ʆʯʠʩʪʢʘ ʵʢʩʪʨʘʢʪʦʚ 

 

ʉʠʣʠʢʘʛʝʣʴ ʚ ʢʘʯʝʩʪʚʝ ʘʜʩʦʨʙʝʥʪʘ (10,0 ʛ ʩʫʭʦʛʦ ʚʝʩʘ) ʜʦʙʘʚʣʷʣʠ ʢ 100 ʤʣ 

ʵʢʩʪʨʘʢʪʘ ʨʘʩʪʝʥʠʷ (10 ʤʛ/ʤʣ ʚ ʛʝʢʩʘʥʝ) ʚ ʢʦʣʙʝ ʝʤʢʦʩʪʴʶ 250 ʤʣ ʧʨʠ 

ʧʝʨʝʤʝʰʠʚʘʥʠʠ ʥʘ ʰʝʡʢʝʨʝ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʜʦ ʜʦʩʪʠʞʝʥʠʷ 

ʨʘʚʥʦʚʝʩʥʦʡ ʘʜʩʦʨʙʮʠʠ, ʧʦʩʣʝ ʯʝʛʦ ʩʠʣʠʢʘʛʝʣʴ ʦʪʬʠʣʴʪʨʦʚʳʚʘʣʠ ʠʟ ʩʤʝʩʠ. 

ʇʨʦʤʳʪʳʡ ʛʝʢʩʘʥʦʤ (3-4 ʨʘʟʘ) ʜʦ ʦʙʝʩʮʚʝʯʠʚʘʥʠʷ ʬʠʣʴʪʨʘʪ ʚʳʧʘʨʠʚʘʣʠ ʚ 

ʨʦʪʦʨʥʦʤ ʠʩʧʘʨʠʪʝʣʝ ï ʧʦʣʫʯʘʣʠ ʦʯʠʱʝʥʠʡ ʵʢʩʪʨʘʢʪ ʨʘʩʪʝʥʠʡ ʩ ʚʳʩʦʢʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʘʨʪʝʤʠʟʠʥʠʥʘ [151]. 

 

 

ʈʠʩʫʥʦʢ 2.3. ʂʘʣʠʙʨʦʚʦʯʥʳʡ ʛʨʘʬʠʢ ʩʪʘʥʜʘʨʪʘ ʘʨʪʝʤʠʟʠʥʠʥʘ 
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2.3.4. ʉʠʥʪʝʟ ʜʠʛʠʜʨʦʘʨʪʝʤʠʟʠʥʠʥʘ 

 

ɸʨʪʝʤʠʟʠʥʠʥ (0,56 ʛ, 0,002 ʤʦʣʴ) ʨʘʩʪʚʦʨʷʣʠ ʚ 5 ʤʣ ʤʝʪʘʥʦʣʘ. ɺ 

ʦʭʣʘʞʜʝʥʥʳʡ ʥʘ ʣʝʜʷʥʦʡ ʙʘʥʝ ʜʦ 1-5Áʉ ʨʘʩʪʚʦʨ ʥʝʙʦʣʴʰʠʤʠ ʧʦʨʮʠʷʤʠ ʚ ʪʝʯʝʥʠʝ 

30 ʤʠʥ ʜʦʙʘʚʣʷʣʠ ʠʟʙʳʪʦʢ ʙʦʨʛʠʜʨʠʜʘ ʥʘʪʨʠʷ. ʈʘʩʪʚʦʨ ʧʝʨʝʤʝʰʠʚʘʣʠ ʚ ʪʝʯʝʥʠʝ 

45 ʤʠʥ ʧʨʠ 1-5Áʉ. ɿʘʚʝʨʰʝʥʠʝ ʨʝʘʢʮʠʠ ʦʧʨʝʜʝʣʷʣʠ ʤʝʪʦʜʦʤ ʊʉʍ (ʵʪʠʣʘʪʮʝʪʘʪ / 

ʛʝʢʩʘʥ ï 1:3). ʇʦʣʫʯʝʥʥʳʡ ʨʘʩʪʚʦʨ ʥʝʡʪʨʘʣʠʟʦʚʘʣʠ 5%-ʥʳʤ ʭʦʣʦʜʥʳʤ ʨʘʩʪʚʦʨʦʤ 

ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ. ʇʦʣʫʯʝʥʦ 0,47 ʛ ʜʠʛʠʜʨʦʘʨʪʝʤʠʟʠʥʠʥʘ (ʙʝʣʳʡ ʦʩʘʜʦʢ). ɺʳʭʦʜ 

ʨʝʘʢʮʠʠ ï 89% [153]. 

 

2.3.5. ʉʠʥʪʝʟ ʜʠʛʠʜʨʦʘʨʪʝʤʠʟʠʥʠʥʘ ʘʮʝʪʘʪʘ 

 

ʂ ʨʘʩʪʚʦʨʫ ʜʠʛʠʜʨʦʘʨʪʝʤʠʟʠʥʠʥʘ (0,3 ʛ, 1,0 ʤʤʦʣʴ) ʚ ʧʠʨʠʜʠʥʝ (5 ʤʣ) ʧʨʠ 

ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʜʦʙʘʚʣʷʣʠ ʫʢʩʫʩʥʳʡ ʘʥʛʠʜʨʠʜ (4 ʤʣ), ʨʘʩʪʚʦʨ ʦʩʪʘʚʣʷʣʠ 

ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʥʘ 8 ʯ. ɿʘʚʝʨʰʝʥʠʝ ʨʝʘʢʮʠʠ ʧʦʜʪʚʝʨʞʜʘʣʠ ʤʝʪʦʜʦʤ 

ʊʉʍ (ʵʪʠʣʘʪʮʝʪʘʪ / ʛʝʢʩʘʥ ï 1:3). ʈʝʘʢʮʠʦʥʥʫʶ ʩʤʝʩʴ ʚʳʧʘʨʠʚʘʣʠ ʚʤʝʩʪʝ ʩ 

ʪʦʣʫʦʣʦʤ ʠ ʢʦʥʮʝʥʪʨʠʨʦʚʘʣʠ ʧʨʠ ʧʦʥʠʞʝʥʥʦʤ ʜʘʚʣʝʥʠʠ. ʇʦʣʫʯʝʥʥʫʶ ʩʤʝʩʴ 

ʨʘʩʪʚʦʨʷʣʠ ʚ ʜʠʭʣʦʨʤʝʪʘʥʝ, ʟʘʪʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʨʦʤʳʚʘʣʠ ʜʚʘʞʜʳ ʭʦʣʦʜʥʦʡ 

ʨʘʟʙʘʚʣʝʥʥʦʡ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʦʡ ʠ ʥʘʩʳʱʝʥʥʳʤ ʨʘʩʪʚʦʨʦʤ ʙʠʢʘʨʙʦʥʘʪʘ ʥʘʪʨʠʷ. 

ʆʨʛʘʥʠʯʝʩʢʫʶ ʯʘʩʪʴ ʩʦʙʠʨʘʣʠ ʠ ʩʫʰʠʣʠ ʥʘʜ ʙʝʟʚʦʜʥʳʤ ʩʫʣʴʬʘʪʦʤ ʥʘʪʨʠʷ, 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʣʠ ʧʨʠ ʧʦʥʠʞʝʥʥʦʤ ʜʘʚʣʝʥʠʠ ʩ ʧʦʣʫʯʝʥʠʝʤ ʜʠʛʠʜʨʦʘʨʪʝʤʠʟʠʥʠʥʘ 

ʘʮʝʪʘʪʘ. ʇʦʣʫʯʝʥʦ 0,29 ʛ ʜʠʛʠʜʨʦʘʨʪʝʤʠʟʠʥʠʥʘ ʘʮʝʪʘʪʘ. ɺʳʭʦʜ ʨʝʘʢʮʠʠ ï 90% 

[154, 155]. 

2.4. ʇʦʣʫʯʝʥʠʝ ʵʬʠʨʥʳʭ ʤʘʩʝʣ 

 

ʕʬʠʨʥʳʝ ʤʘʩʣʘ ʧʦʣʫʯʘʣʠ ʤʝʪʦʜʦʤ ʛʠʜʨʦʜʠʩʪʠʣʣʷʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʘʧʧʘʨʘʪʘ ʂʣʝʚʝʥʜʞʝʨʘ (ʨʠʩ. 2.4) ʠ ʭʨʘʥʠʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 4Áʉ (ʌʉ ˉ55; ɻʌ XI, 

ʚʳʧ. 2, ʩ. 328 [116]). 
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2.5. ʆʧʨʝʜʝʣʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʵʬʠʨʥʳʭ ʤʘʩʝʣ  

 

ʆʪʥʦʩʠʪʝʣʴʥʫʶ ʧʣʦʪʥʦʩʪʴ ʕʄ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 20Áʉ (ʦʪʥʦʰʝʥʠʝ ʤʘʩʩʳ 

ʜʘʥʥʦʛʦ ʦʙʲʝʤʘ ʤʘʩʣʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 20Áʉ ʢ ʤʘʩʩʝ ʪʘʢʦʛʦ ʞʝ ʦʙʲʝʤʘ 

ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 20Áʉ) ʦʧʨʝʜʝʣʷʣʠ ʩʦʛʣʘʩʥʦ ɻʆʉʊʫ ISO 

279-2014 ʩ ʧʦʤʦʱʴʶ ʧʠʢʥʦʤʝʪʨʘ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʟʚʝʰʠʚʘʷ ʨʘʚʥʳʝ ʦʙʲʝʤʳ ʕʄ 

ʠ ʚʦʜʳ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 20Áʉ. 

 

2.6. ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʧʨʝʣʦʤʣʝʥʠʷ ʵʬʠʨʥʳʭ ʤʘʩʝʣ 

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊʦʤ ISO 280-2014 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʤʝʥʷʝʤʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʫʛʦʣ ʦʪʨʘʞʝʥʠʷ ʣʠʙʦ ʠʟʤʝʨʷʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ, ʣʠʙʦ ʦʮʝʥʠʚʘʣʠ 

ʧʫʪʝʤ ʠʟʤʝʨʝʥʠʷ ʧʨʝʜʝʣʘ ʦʙʱʝʛʦ ʦʪʨʘʞʝʥʠʷ, ʧʦʜʜʝʨʞʠʚʘʷ ʠʟʦʪʨʦʧʥʦʩʪʴ ʠ 

ʧʨʦʟʨʘʯʥʦʩʪʴ ʤʘʩʣʘ. 

 

2.7. ʆʧʨʝʜʝʣʝʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʵʬʠʨʥʳʭ ʤʘʩʝʣ 

 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʵʬʠʨʥʳʭ ʤʘʩʝʣ ʠʟʫʯʘʣʠ ʤʝʪʦʜʘʤʠ ɻʍ-ʄʉ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ Agilent 6890 GC ʩ ʧʦʤʦʱʴʶ Agilent 5973 MSD ʚ ʨʝʞʠʤʝ EI 

(ʵʥʝʨʛʠʷ ʵʣʝʢʪʨʦʥʦʚ ï 70 ʵɺ), ʩ ʜʠʘʧʘʟʦʥ ʩʢʘʥʠʨʦʚʘʥʠʷ ï 40-400 ʘ.ʝ.ʤ., ʩʢʦʨʦʩʪʴ 

ʩʢʘʥʠʨʦʚʘʥʠʷ ï 3.99 ʩʢʘʥʠʨʦʚʘʥʠ ̫ / ʩʝʢ, ʧʦ ʙʘʟʝ ʜʘʥʥʳʭ ʢʦʤʧʘʥʠʠ Agilent 

ChemStation system. ʂʦʣʦʥʢʘ ʜʣʷ ɻʍ ï HP-5ms ʢʚʘʨʮʝʚʘʷ ʢʘʧʠʣʣʷʨʥʘʷ ʩ (5%-

ʬʝʥʠʣ)-ʧʦʣʠʤʝʪʠʣʩʠʣʘʢʩʘʥʦʚʦʡ ʩʪʘʮʠʦʥʘʨʥʦʡ ʬʘʟʦʡ, ʪʦʣʱʠʥʘ ʧʣʝʥʢʠ ï 0,25 ʤʢʤ, 

ʜʣʠʥʘ ï 30 ʤ, ʚʥʫʪʨʝʥʥʠʡ ʜʠʘʤʝʪʨ ï 0,25 ʤʤ. ɻʘʟ-ʥʦʩʠʪʝʣʴ ï ʛʝʣʠʡ ʩ ʜʘʚʣʝʥʠʝʤ 

48,7 ʢʇʘ, ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ï 1,0 ʤʣ/ʤʠʥ. ʊʝʤʧʝʨʘʪʫʨʘ ʥʘ ʚʭʦʜʝ ï 200ÁC, 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʟʜʝʣʘ ï 280Áʉ. ʇʝʯʴ ʪʝʤʧʝʨʘʪʫʨʥʫʶ ʧʨʠ ɻʍ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 40ÁC ï ʥʘʯʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, ʫʜʝʨʞʠʚʘʝʤʘʷ 

ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥ, ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʥʘ 3Áʉ/ʤʠʥ ʜʦ 200Áʉ; ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 2ÁC/ʤʠʥ ʜʦ 

220ÁC. ʇʦʜʛʦʪʦʚʣʝʥʥʳʡ 1% ʚʝʩ/ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ ʦʙʨʘʟʮʘ ʚ CH2Cl2 (1 ʤʢʣ) ʚʚʦʜʠʣʠ 

ʤʝʪʦʜʦʤ ʠʥʲʝʢʮʠʦʥʥʦʛʦ ʜʝʣʝʥʠʷ ʧʦʪʦʢʘ. 



47 
 

 

 
 

1 2 

ʈʠʩʫʥʦʢ 2.4. ʉʭʝʤʘ ʘʧʧʘʨʘʪʘ ʂʣʝʚʝʥʜʞʝʨʘ 

 

1) ʘ ï ʰʠʨʦʢʦʛʦʨʣʘʷ ʢʨʫʛʣʦʜʦʥʥʘʷ ʢʦʣʙʘ, ʙ ï ʨʝʟʠʥʦʚʘʷ ʧʨʦʙʢʘ, ʚ ï ʦʙʨʘʪʥʳʡ ʭʦʣʦʜʠʣʴʥʠʢ, ʛ ï 

ʛʨʘʜʫʠʨʦʚʘʥʥʳʡ ʧʨʠʸʤʥʠʢ; 

2) ʘ ï ʢʨʫʛʣʦʜʦʥʥʘʷ ʢʦʣʙʘ, ʙ ï ʧʘʨʦʧʨʦʚʦʜʥʘʷ ʠʟʦʛʥʫʪʘʷ ʪʨʫʙʢʘ, ʚ ï ʭʦʣʦʜʠʣʴʥʠʢ, ʛ ï 

ʛʨʘʜʫʠʨʦʚʘʥʥʘʷ ʪʨʫʙʢʘ, ʜ ï ʩʧʫʩʢʥʦʡ ʢʨʘʥ, ʝ ï ʩʣʠʚʥʘʷ ʪʨʫʙʢʘ, ʞ ï ʨʘʩʰʠʨʝʥʠʝ, ʟ ï ʙʦʢʦʚʘʷ 

ʪʨʫʙʢʘ, ʠ ï ʨʝʟʠʥʦʚʘʷ ʪʨʫʙʢʘ, ʢ ï ʚʦʨʦʥʢʘ. 

 

ʀʜʝʥʪʠʬʠʢʘʮʠʶ ʢʦʤʧʦʥʝʥʪʦʚ ʵʬʠʨʥʳʭ ʤʘʩʝʣ ʦʩʫʱʝʩʪʚʣʷʣʠ ʠʥʜʝʢʩʦʤ 

ʫʜʝʨʞʠʚʘʥʠʷ, ʦʧʨʝʜʝʣʷʝʤʳʤ ʧʦ ʛʦʤʦʣʦʛʠʯʝʩʢʦʤʫ ʨʷʜʫ ʥ-ʘʣʢʘʥʦʚ (Kovats RI), ʘ 

ʪʘʢʞʝ ʧʫʪʝʤ ʩʨʘʚʥʝʥʠʷ ʠʭ ʤʘʩʩʦʚʳʭ ʩʧʝʢʪʨʘʣʴʥʳʭ ʤʦʜʝʣʝʡ ʬʨʘʛʤʝʥʪʘʮʠʠ ʩ 

ʜʘʥʥʳʤʠ ʙʠʙʣʠʦʪʝʢʠ MS (NIST11, Wiley10, FFNSC ʚʝʨʩʠʷ 1.2), ʣʠʪʝʨʘʪʫʨʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ [116, 156]. ʇʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʘʞʜʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʦʧʨʝʜʝʣʷʣʠ ʩ 

ʨʘʩʯʝʪʦʤ ʥʘ ʧʦʣʥʳʡ ʠʦʥʥʳʡ ʪʦʢ ʙʝʟ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ (ʫʩʪʘʥʦʚʣʝʥ ʥʘ 100%). 

 

2.8. ʂʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ ʵʬʠʨʥʳʭ ʤʘʩʝʣ 

 

ɸʛʣʦʤʝʨʘʪʠʚʥʳʡ ʠʝʨʘʨʭʠʯʝʩʢʠʡ ʢʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ ʧʨʦʚʦʜʠʣʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ XLSTAT, ʚʝʨʩʠʷ 2018.1.1.6097 
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(Addinsoft, ʇʘʨʠʞ, ʌʨʘʥʮʠʷ) ʥʘ ʦʩʥʦʚʝ ʥʘʰʠʭ ʠ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʛʦ ʩʦʩʪʘʚʘ ʵʬʠʨʥʳʭ ʤʘʩʝʣ A. annua L. ʠ A. dracunculus L. ʇʨʠ 

ʠʟʤʝʨʝʥʠʠ ʨʘʟʣʠʯʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʝʚʢʣʠʜʦʚʦ ʨʘʩʩʪʦʷʥʠʝ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʢʣʘʩʪʝʨʦʚ ï ʤʝʪʦʜ ʋʦʨʜʘ [115]. 

 

2.9. ʆʧʨʝʜʝʣʝʥʠʝ ʪʦʢʩʠʯʥʦʩʪʠ ʵʬʠʨʥʳʭ ʤʘʩʝʣ 

 

ʕʬʠʨʥʳʝ ʤʘʩʣʘ ʙʳʣʠ ʧʨʦʚʝʨʝʥʳ ʥʘ ʪʦʢʩʠʯʥʦʩʪʴ ʩ ʣʠʯʠʥʢʘʤʠ Artemia salina. 

ʈʘʩʪʚʦʨʳ ʵʬʠʨʥʳʭ ʤʘʩʝʣ ʩ ʨʘʟʣʠʯʥʳʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʙʳʣʠ ʧʨʠʛʦʪʦʚʣʝʥʳ ʚ 

ʤʦʨʩʢʦʡ ʚʦʜʝ ʤʝʪʦʜʦʤ ʜʚʫʢʨʘʪʥʳʭ ʨʘʟʚʝʜʝʥʠʡ. ʗʡʮʘ Artemia salina ʠʥʢʫʙʠʨʦʚʘʣʠ 

ʚ ʤʦʨʩʢʦʡ ʚʦʜʝ (3,3% ʨʘʩʪʚʦʨ ʤʦʨʩʢʦʡ ʩʦʣʠ), ʠ ʦʩʪʘʚʣʷʣʠ ʧʨʠ ʢʦʤʥʘʪʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ ʚ ʪʝʤʥʦʪʝ ʥʘ 24-48 ʯ. ʅʘʫʧʣʠʠ ʩʦʙʠʨʘʣʠ ʠ ʧʨʠʚʦʜʠʣʠ ʚ ʢʦʥʪʘʢʪ ʩ 

ʨʘʟʚʝʜʝʥʥʳʤʠ ʵʬʠʨʥʳʤʠ ʤʘʩʣʘʤʠ ʚ ʤʠʢʨʦʣʫʥʢʘʭ. ʏʝʨʝʟ 24 ʯ ʠʥʢʫʙʘʮʠʠ ʧʨʠ 

ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʢʦʣʠʯʝʩʪʚʦ ʤʝʨʪʚʳʭ ʥʘʫʧʣʠʝʚ ʚ ʢʘʞʜʦʡ ʣʫʥʢʝ ʦʧʨʝʜʝʣʷʣʠ 

ʩ ʧʦʤʦʱʴʶ ʤʠʢʨʦʩʢʦʧʘ. ʊʝʩʪ ʧʨʦʚʦʜʠʣʠ ʚ ʜʚʫʭ ʧʦʚʪʦʨʥʦʩʪʷʭ. ʇʨʦʮʝʥʪ 

ʩʤʝʨʪʥʦʩʪʠ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʫʙʠʪʳʭ ʥʘʫʧʣʠʝʚ ʢ ʦʙʱʝʤʫ ʠʭ 

ʢʦʣʠʯʝʩʪʚʫ. ɺʳʯʠʩʣʷʣʠ 50%-ʥʫʶ ʣʝʪʘʣʴʥʫʶ ʢʦʥʮʝʥʪʨʘʮʠ ʁ (LC50) ʵʬʠʨʥʳʭ 

ʤʘʩʝʣ. ʈʘʩʪʚʦʨʳ ʵʬʠʨʥʳʭ ʤʘʩʝʣ, ʢʦʪʦʨʳʝ ʥʝ ʧʨʦʷʚʣʷʣʠ ʪʦʢʩʠʯʥʦʩʪʠ ʧʨʠ 1000 

ʤʢʛ/ʤʣ, ʩʯʠʪʘʣʠ ʥʝʪʦʢʩʠʯʥʳʤʠ [117, 118]. 

2.10. ʆʧʨʝʜʝʣʝʥʠʝ ʛʝʤʦʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʵʬʠʨʥʳʭ ʤʘʩʝʣ 

ɻʝʤʦʣʠʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʣʠ ʧʫʪʝʤ ʠʥʢʫʙʠʨʦʚʘʥʠʷ 20 ʤʢʣ 

ʨʘʩʪʚʦʨʘ ʩʝʨʠʠ ʨʘʟʚʝʜʝʥʥʦʛʦ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʚ Pʌɹ (400; 200; 50; 25; 12,5; 3,12 

ʤʢʣ/ʤʣ) ʠ 80 ʤʢʣ ʩʫʩʧʝʥʟʠʠ 5% ʢʨʘʩʥʳʭ ʢʨʦʚʷʥʳʭ ʢʣʝʪʦʢ (ʯʝʣʦʚʝʢʘ ʆ
+
) ʚ ʪʝʯʝʥʠʝ 

1 ʯ ʧʨʠ 37Áʉ. ʈʝʘʢʮʠʶ ʟʘʤʝʜʣʷʣʠ ʜʦʙʘʚʣʝʥʠʝʤ 200 ʤʢʣ Pʌɹ, ʟʘʪʝʤ ʩʫʩʧʝʥʟʠʶ 

ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ ʧʨʠ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ 1000 ʦʙ/ʤʠʥ ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥ. ʃʠʟʠʩ 

ʢʣʝʪʦʢ ʠʟʤʝʨʷʣʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 540 ʥʤ. ʆʪʩʫʩʪʚʠʝ 

ʛʝʤʦʣʠʟʘ (ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴ) ʠʣʠ ʧʦʣʥʳʡ ʛʝʤʦʣʠʟ (ʧʦʣʦʞʠʪʝʣʥʳʡ 

ʢʦʥʪʨʦʣʴ) ʦʧʨʝʜʝʣʷʣʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʟʘʤʝʥʦʡ ʨʘʩʪʚʦʨʘ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʨʘʚʥʳʤ 

ʦʙʲʝʤʦʤ Pʌɹ ʠʣʠ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ. ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʠʚʘʣʠ ʧʦ ʧʨʦʮʝʥʪʫ 
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ʛʝʤʦʣʠʟʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʢʦʥʪʨʦʣʝʤ (100% ʛʝʤʦʣʠʟʘ); 

ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʪʨʝʭ ʧʦʚʪʦʨʥʦʩʪʷʭ [157]. 

 

2.11. ʆʧʨʝʜʝʣʝʥʠʝ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʵʬʠʨʥʳʭ ʤʘʩʝʣ ʠ ʠʭ ʢʦʤʧʦʥʝʥʪʦʚ 

 

2.11.1. ɸʥʘʣʠʟ ʟʘʭʚʘʪʘ ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ 

ɼʌʇɻ (2, 2-ʜʠʬʝʥʠʣ-1-ʧʠʢʨʠʣʛʠʜʨʘʟʠʣ) 

ɸʥʪʠʦʢʩʠʜʘʥʪʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʵʬʠʨʥʳʭ ʤʘʩʝʣ ʙʳʣʘ ʠʟʫʯʝʥʘ ʤʝʪʦʜʦʤ ʟʘʭʚʘʪʘ 

ʩʚʦʙʦʜʥʳʭ ɼʌʇɻ ʨʘʜʠʢʘʣʦʚ. ʄʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ ɼʌʇɻ ʩ ʘʥʪʠʦʢʩʠʜʘʥʪʘʤʠ 

ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 2.5. 

 

ʈʠʩʫʥʦʢ 2.5. ʄʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ ɼʌʇɻ ʩ ʘʥʪʠʦʢʩʠʜʘʥʪʘʤʠ 

ʇʨʠ ɼʌʇɻ- ʘʥʘʣʠʟʝ 100 ʤʢʣ ʵʬʠʨʥʳʭ ʤʘʩʝʣ, ʨʘʟʚʝʜʝʥʥʳʭ ʚ ʤʝʪʘʥʦʣʝ ʚ 

ʠʥʪʝʨʚʘʣʝ ʢʦʥʮʝʥʪʨʘʮʠʡ ʦʪ 7,8 ʜʦ 1000 ʤʢʛ/ʤʣ, ʩʤʝʰʠʚʘʣʠ ʩʦ 100 ʤʢʣ 0,2 ʤʄ 

ɼʌʇɻ ʚ ʤʝʪʘʥʦʣʝ ʚ ʣʫʥʢʘʭ 96-ʣʫʥʦʯʥʦʛʦ ʧʣʘʥʰʝʪʘ, ʢʦʪʦʨʳʡ ʚʳʜʝʨʞʠʚʘʣʠ ʚ 

ʪʝʤʥʦʪʝ ʚ ʪʝʯʝʥʠʝ 15 ʤʠʥ, ʧʦʩʣʝ ʯʝʛʦ ʦʧʪʠʯʝʩʢʫʶ ʧʣʦʪʥʦʩʪʴ ʨʘʩʪʚʦʨʘ ʠʟʤʝʨʷʣʠ 

ʧʨʠ 515 ʥʤ ʚ Biochrom ASYSUVM 340 (cʯʠʪʳʚʘʪʝʣʴ ʤʠʢʨʦʧʣʘʥʰʝʪʦʚ). 
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ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʨʘʩʪʚʦʨʠʪʝʣʴ (ʤʝʪʘʥʦʣ) ʠ ʩʪʘʥʜʘʨʪʳ (ʘʩʢʦʨʙʠʥʦʚʘʷ ʢʠʩʣʦʪʘ ʚ 

ʤʝʪʘʥʦʣʝ) ʟʘʧʫʩʢʘʣʠ ʦʜʥʦʚʨʝʤʝʥʥʦ. ʀʥʛʠʙʠʨʫʶʱʫʶ ʘʢʪʠʚʥʦʩʪʴ (ʚ %) 

ʨʘʩʩʯʠʪʳʚʘʣʠ, ʠʩʧʦʣʴʟʫʷ ʩʣʝʜʫʶʱʫʶ ʬʦʨʤʫʣʫ [122,123]: 

 

˕̟̠̎̄̉̂̉̑̔́̚ ̝́̋̓̉̃̎̏̒̓ Ϸ

 
ρππ ̖ ̐̏̄̌̏̆̎̉̆̚ ̗̏̂̑́̈́$00( ̐ ̏̄̌̏̆̎̉̆̚ ̠̋̏̎̓̑̏̌

̐̏̄̌̏̆̎̉̆̚ $00( ̐ ̏̄̌̏̆̎̉̆̚ ̍̆̓́̎̏̌́
 ςȢς 

ɿʥʘʯʝʥʠʝ IC50 ʦʧʨʝʜʝʣʷʣʠ ʢʘʢ ʢʦʣʠʯʝʩʪʚʦ ʵʢʩʪʨʘʢʪʘ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ 

ʠʥʛʠʙʠʨʦʚʘʥʠʷ 50% ɼʌʇɻ ʨʘʜʠʢʘʣʦʚ. 

 

2.11.2. ɸʥʘʣʠʟ ʟʘʭʚʘʪʘ ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ 

ɸɹʊʉ (2,2'-ʘʟʠʥʦʙʠʩ 3-ʵʪʠʣʙʝʥʟʦ-ʪʠʘʟʦʣʠʥ-6-ʩʫʣʴʬʦʥʘʪ) 

 

ʉʚʦʙʦʜʥʳʡ ʨʘʜʠʢʘʣ Aɹʊʉ
Å+

 ʧʦʣʫʯʘʣʠ ʧʫʪʝʤ ʨʘʩʪʚʦʨʝʥʠʷ 38 ʤʛ Aɹʊʉ 

ʨʝʘʛʝʥʪʘ ʚ 10 ʤʣ ʜʝʠʦʥʠʟʠʨʦʚʘʥʥʦʡ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ (ʢʦʥʝʯʥʘʷ 

ʢʦʥʮʝʥʪʨʘʮʠʷ 7,0 ʤʄ). ɿʘʪʝʤ 6,5 ʤʛ ʧʝʨʩʫʣʴʬʘʪʘ ʢʘʣʠʷ ʜʦʙʘʚʣʷʣʠ ʢ Aɹʊʉ
Å+

 

ʨʘʩʪʚʦʨʘ ʠ ʜʘʚʘʣʠ ʨʝʘʛʠʨʦʚʘʪʴ ʚ ʪʝʯʝʥʠʝ 16 ʯ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʩʪʘʙʠʣʴʥʦʛʦ Aɹʊʉ
Å+

 

ʢʘʪʠʦʥ-ʨʘʜʠʢʘʣʘ. ʈʘʩʪʚʦʨ Aɹʊʉ
Å+ 
ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʨʘʟʙʘʚʣʷʣʠ ʚʦʜʦʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʢʦʥʝʯʥʦʛʦ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʦʛʣʦʱʝʥʠʷ ʤʝʞʜʫ 2,0 ʠ 2,4 ʧʨʠ 645 ʥʤ. 

ʈʘʩʪʚʦʨ 20 ʤʄ ʪʨʦʣʦʢʩʘ ʛʦʪʦʚʠʣʠ ʚ ʘʙʩʦʣʶʪʥʦʤ ʵʪʘʥʦʣʝ ʚ ʢʘʯʝʩʪʚʝ 

ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ. ɺ 96-ʣʫʥʦʯʥʳʡ ʤʠʢʨʦʧʣʘʥʰʝʪ ʟʘʛʨʫʞʘʣʠ 100 ʤʢʣ 

ʵʢʩʪʨʘʢʪʘ (ʚ ʜʠʘʧʘʟʦʥʝ ʢʦʥʮʝʥʪʨʘʮʠʡ 7,8-1000 ʤʢʛ/ʤʣ) ʠʣʠ ʪʨʦʣʦʢʩ ʠʣʠ ʚʦʜʳ, 

ʟʘʛʦʪʦʚʢʠ ʜʦʙʘʚʣʷʣʠ ʢ 100 ʤʢʣ Aɹʊʉ
Å+

 ʨʘʩʪʚʦʨʘ. ʆʧʪʠʯʝʩʢʫʶ ʧʣʦʪʥʦʩʪʴ ʠʟʤʝʨʷʣʠ 

ʧʨʠ 645 ʥʤ, ʠʩʧʦʣʴʟʫʷ Biochrom ASYS UVM 340 (ʩʯʠʪʳʚʘʪʝʣʴ ʤʠʢʨʦʧʣʘʥʰʝʪʦʚ 

ʢʦʤʧʘʥʠʠ Biochrom). ʀʥʛʠʙʠʨʫʶʱʫʶ ʘʢʪʠʚʥʦʩʪʴ ʨʘʩʩʯʠʪʳʚʘʣʠ, ʢʘʢ ʜʣʷ ʘʥʘʣʠʟʘ 

ɼʌʇɻ [122, 123]. ʄʝʭʘʥʠʟʤ ʨʝʘʢʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 2.6. 
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ʈʠʩʫʥʦʢ 2.6. ʄʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ ɸɹʊʉ ʩ ʘʥʪʠʦʢʩʠʜʘʥʪʘʤʠ 

2.12. ʀʟʫʯʝʥʠʝ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʵʬʠʨʥʳʭ ʤʘʩʝʣ 

 

ɸʥʪʠʤʠʢʨʦʙʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʕʄ ʠʟʫʯʘʣʠ ʤʝʪʦʜʘʤʠ ʜʠʬʬʫʟʠʠ ʚ ʘʛʘʨ: ʚ 

ʩʪʝʨʠʣʴʥʳʝ ʯʘʰʢʠ ʇʝʪʨʠ ʨʘʟʣʠʚʘʣʠ ʤʷʩʦʧʝʧʪʦʥʥʳʡ ʘʛʘʨ, ʧʦʩʣʝ ʟʘʩʪʳʚʘʥʠʷ ʩʣʦʷ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʤʝʱʘʣʠ ʮʠʣʠʥʜʨʳ, ʢʦʪʦʨʳʝ ʚʦʢʨʫʛ ʟʘʣʠʚʘʣʠ ʤʷʩʦʧʝʧʪʦʥʥʳʤ 

ʘʛʘʨʦʤ, ʟʘʩʝʷʥʥʳʤ ʢʫʣʴʪʫʨʦʡ ʠʩʧʳʪʫʝʤʦʛʦ ʤʠʢʨʦʙʘ; ʮʠʣʠʥʜʨʳ ʧʦʩʣʝ ʟʘʩʪʳʚʘʥʠʷ 

ʚʳʥʠʤʘʣʠ, ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʣʫʥʢʠ ʟʘʧʦʣʥʷʣʠ ʠʩʧʳʪʫʝʤʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʤʘʩʣʘ. 

ʏʘʰʢʠ ʧʦʤʝʱʘʣʠ ʚ ʪʝʨʤʦʩʪʘʪ ʠ ʠʥʢʫʙʠʨʦʚʘʣʠ ʧʨʠ 37Üʉ ʚ ʪʝʯʝʥʠʝ 24 ï 48 ʯ. 

ʉʪʝʧʝʥʴ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʤʠʢʨʦʙʦʚ ʢ ʧʨʝʧʘʨʘʪʫ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʜʠʘʤʝʪʨʫ ʟʦʥʳ 

ʟʘʜʝʨʞʢʠ ʨʦʩʪʘ ʚʦʢʨʫʛ ʣʫʥʢʠ [137, 140]. 

ɸʥʪʠʤʠʢʨʦʙʥʳʝ ʩʚʦʡʩʪʚʘ ʦʧʨʝʜʝʣʷʣʠ in vitro ʧʨʦʪʠʚ ʧʷʪʠ ʚʠʜʦʚ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ: St. ʝpidermidis, St. aureus, E. coli, Kl. pneumonia ʠ ʜʨʦʞʞʝʚʳʭ 

ʛʨʠʙʦʚ. ɼʣʷ ʚʳʜʝʣʝʥʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ 

ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ: ʜʣʷ ʰʪʘʤʤʦʚ ʛʨʫʧʧʳ ʵʥʪʝʨʦʙʘʢʪʝʨʠʡ ï ʩʨʝʜʘ ʕʥʜʦ, ʘʛʘʨ 

ʇʣʦʩʢʠʨʝʚʘ; ʜʣʷ ʰʪʘʤʤʦʚ ʛʨʫʧʧʳ ʢʦʢʢʦʚʦʡ ʬʣʦʨʳ ï 6,5%-ʥʳʡ ʤʦʣʦʯʥʦ-

ʞʝʣʪʦʯʥʦ-ʩʦʣʝʚʦʡ ʘʛʘʨ, 5-10%-ʥʳʡ ʢʨʦʚʷʥʦʡ ʘʛʘʨ; ʜʣʷ ʜʨʦʞʞʝʚʳʭ ʛʨʠʙʦʚ ï ʩʨʝʜʘ 

ʉʘʙʫʨʦ. 
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ɺʳʜʝʣʝʥʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʠʥʜʝʥʪʠʬʠʮʠʨʦʚʘʣʠ, ʠʩʧʦʣʴʟʫʷ 

ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʨʷʜ ʠʥʛʨʝʜʠʝʥʪʦʚ (ʛʣʶʢʦʟʘ, ʣʘʢʪʦʟʘ, ʤʘʥʠʪ, ʩʘʭʘʨʦʟʘ, ʩʨʝʜʳ 

ʉʠʤʤʦʥʩʘ, ʂʣʠʛʣʝʨʘ, ʈʝʩʩʝʣʷ ʠ ʜʨ.). ɿʘʩʝʚʘʝʤʳʝ ʰʪʘʤʤʳ ʨʘʟʚʦʜʠʣʠ ʚ 2-3 ʤʣ 

ʩʪʝʨʠʣʴʥʦʛʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʩʪʚʦʨʘ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʘ ʟʘʩʪʳʚʰʠʭ 

ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ ʚ ʮʝʥʪʨʝ ʯʘʰʢʠ ʜʝʣʘʣʠ ʣʫʥʢʫ ʜʠʘʤʝʪʨʦʤ 15 ʤʤ. ʉʪʝʨʠʣʴʥʦʡ 

ʧʝʪʣʝʡ ʥʘʢʣʘʜʳʚʘʣʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʘʛʘʨʦʚ ʠʩʧʳʪʫʝʤʳʝ ʦʙʨʘʟʮʳ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʫʯʠʪʳʚʘʣʠ ʯʝʨʝʟ 24 ʯ ʠʥʢʫʙʘʮʠʠ ʯʘʰʝʢ ʇʝʪʨʠ ʚ ʪʝʨʤʦʩʪʘʪʝ ʧʨʠ 37Üʉ. 

ɹʘʢʪʝʨʠʮʠʜʥʳʝ ʩʚʦʡʩʪʚʘ ʦʧʨʝʜʝʣʷʣʠ, ʠʟʤʝʨʷʷ ʟʦʥʳ ʟʘʜʝʨʞʢʠ ʨʦʩʪʘ ʤʠʢʨʦʙʦʚ. 

ʅʘʣʠʯʠʝ ʨʦʩʪʘ ʚʦʢʨʫʛ ʧʨʝʧʘʨʘʪʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦʙ ʫʩʪʦʡʯʠʚʦʩʪʠ ʜʘʥʥʦʛʦ 

ʤʠʢʨʦʙʘ ʢ ʫʢʘʟʘʥʥʳʤ ʧʨʝʧʘʨʘʪʘʤ ʠ, ʥʘʦʙʦʨʦʪ, ʦʪʩʫʪʩʪʚʠʠ ʨʦʩʪʘ ï ʦ ʥʘʣʠʯʠʠ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʢ ʧʨʝʧʘʨʘʪʘʤ [137, 140]. 

 

2.13. ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʥʘʥʦʵʤʫʣʴʩʠʠ ʥʘ ʦʩʥʦʚʝ ʵʬʠʨʥʳʭ ʤʘʩʝʣ 

ʄʘʩʣʷʥʦ-ʚʦʜʥʳʝ (ʄ/ɺ) ʥʘʥʦʵʤʫʣʴʩʠʠ ʧʦʣʫʯʘʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʬʠʨʥʳʭ 

ʤʘʩʝʣ ʧʦʣʳʥʠ ʦʜʥʦʣʝʪʥʝʡ (1% ʚʝʩ/ʚʝʩ) ʢʘʢ ʤʘʩʣʷʥʦʡ ʬʘʟʳ, ʩʤʝʩʠ (ʚʦʜʥʘʷ ʬʘʟʘ) 

ʊʚʠʥʘ-80 (2% ʚʝʩ/ʚʝʩ), ʨʘʩʪʚʦʨʠʤʳʭ ʬʨʘʢʮʠʡ ʧʝʨʩʠʜʩʢʦʡ ʞʝʚʘʪʝʣʴʥʦʡ ʨʝʟʠʥʢʠ 

(0,25% ʚʝʩ/ʚʝʩ) ʠ ʜʝʠʦʥʠʟʠʨʦʚʘʥʥʦʡ ʚʦʜʳ (96,75% ʚʝʩ/ʚʝʩ). ɺʩʝ ʵʤʫʣʴʩʠʠ ʙʳʣʠ 

ʧʦʣʫʯʝʥʳ ʚ ʜʚʝ ʩʪʘʜʠʠ (ʨʠʩʫʥʦʢ 2.7).  

ɺʦ-ʧʝʨʚʳʭ, ʤʘʩʣʷʥʫʶ ʠ ʚʦʜʥʫʶ ʬʘʟʳ (ʚʩʝʛʦ 100 ʛ) ʧʦʤʝʱʘʣʠ ʚ ʩʪʘʢʘʥ ʠ 

ʧʝʨʝʤʝʰʠʚʘʣʠ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʩ ʧʦʤʦʱʴʶ ʤʘʛʥʠʪʥʦʡ ʤʝʰʘʣʢʠ (700 

ʦʙ/ʤʠʥ, 15 ʤʠʥ). ɿʘʪʝʤ ʦʥʠ ʙʳʣʠ ʦʙʨʘʙʦʪʘʥʳ ʫʣʴʪʨʘʟʚʫʢʦʤ (Sonicator 4000, 20 

ʢɻʮ, ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ ʪʠʪʘʥʦʚʳʡ ʩʦʥʦʪʨʦʜ ʩ ʚʳʩʦʢʠʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʫʩʠʣʝʥʠʷ 

ʜʠʘʤʝʪʨʦʤ 19,1 ʤʤ; Misonix, Inc, ʅʴʶ-ʁʦʨʢ) ʚ ʜʚʫʭʩʪʝʥʥʦʡ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ 

ʩʪʝʢʣʷʥʥʦʡ ʷʯʝʡʢʝ, ʚ ʢʦʪʦʨʫʶ ʧʦʛʨʫʞʘʣʠ ʩʦʥʦʪʨʦʜ ʥʘ 1 ʩʤ ʧʦʜ ʧʦʚʝʨʭʥʦʩʪʴʶ 

ʵʤʫʣʴʩʠʠ. ʇʨʠ ʨʘʟʣʠʯʥʳʭ ʘʤʧʣʠʪʫʜʘʭ, ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʧʨʦʛʨʘʤʤʥʳʤ 

ʦʙʝʩʧʝʯʝʥʠʝʤ ʧʨʠʙʦʨʘ, ʚ ʪʝʯʝʥʠʝ 3 ʯ ʧʨʦʚʦʜʠʣʠ ʦʙʨʘʙʦʪʢʫ ʫʣʴʪʨʘʟʚʫʢʦʤ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 40ÁC, ʢʦʪʦʨʘʷ ʧʦʜʜʝʨʞʠʚʘʣʘʩʴ ʧʦʩʪʦʷʥʥʦʡ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ 

ʦʙʨʘʙʦʪʢʠ ʫʣʴʪʨʘʟʚʫʢʦʤ ʧʫʪʝʤ ʮʠʨʢʫʣʷʮʠʠ ʦʭʣʘʞʜʘʶʱʝʡ ʞʠʜʢʦʩʪʠ ʯʝʨʝʟ 

ʨʫʙʘʰʢʫ ʢʘʤʝʨʳ [147, 148]. 
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ʈʠʩʫʥʦʢ 2.7. ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʥʘʥʦʵʤʫʣʴʩʠʠ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ A. annua L.  

 

2.13.1. ʆʧʨʝʜʝʣʝʥʠʝ ʮʝʥʪʨʦʙʝʞʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ 

 

ʉʪʘʙʠʣʴʥʦʩʪʴ ʥʘʥʦʵʤʫʣʴʩʠʠ A. annua L. ʦʮʝʥʠʚʘʣʠ ʧʦ ʮʝʥʪʨʦʙʝʞʥʦʤʫ 

ʩʪʨʝʩʩʫ. ɺ ʵʪʦʤ ʘʥʘʣʠʟʝ ʦʪʚʝʪʳ ʦʩʥʦʚʳʚʘʣʠʩʴ ʥʘ ʚʠʟʫʘʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʷʭ. 

ʎʝʥʪʨʦʙʝʞʥʘʷ ʥʘʛʨʫʟʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʧʨʦʙʠʨʢʝ ʕʧʧʝʥʜʦʨʬʘ, ʩʦʜʝʨʞʘʱʝʡ 2 ʤʣ 

ʦʙʨʘʟʮʘ, ʢʦʪʦʨʳʡ ʧʦʜʚʝʨʛʘʣʠ ʚʦʟʜʝʡʩʪʚʠʶ ʨʘʟʣʠʯʥʳʭ ʩʢʦʨʦʩʪʝʡ (80-5000 ʦʙ/ʤʠʥ) 

ʚ ʮʝʥʪʨʠʬʫʛʝ (Kudos) ʚ ʪʝʯʝʥʠʝ 15 ʤʠʥ, ʟʘʪʝʤ ʦʭʣʘʞʜʘʣʠ ʧʨʠ ʢʦʤʥʘʪʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥ, ʦʩʪʦʨʦʞʥʦ ʧʝʨʝʤʝʰʠʚʘʣʠ ʠ ʘʥʘʣʠʟʠʨʦʚʘʣʠ. 

 

2.13.2. ʀʟʫʯʝʥʠʝ ʩʪʘʙʠʣʴʥʦʩʪʠ ʧʨʠ ʭʨʘʥʝʥʠʠ 

 

ʇʨʦʙʠʨʢʠ, ʩʦʜʝʨʞʘʱʠʝ 2 ʤʣ ʥʘʥʦʵʤʫʣʴʩʠʠ, ʭʨʘʥʠʣʠ ʧʨʠ 4, 25 ʠ 37ÁC 

(Keelrein DYG-9070A). ʅʘʥʦʵʤʫʣʴʩʠʶ A. annua L. ʚʠʟʫʘʣʴʥʦ ʥʘʙʣʶʜʘʣʠ ʯʝʨʝʟ 7, 

15, 30, 60, 90 ʠ 120 ʜʥʝʡ ʭʨʘʥʝʥʠʷ [147, 148].  
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ɻʃɸɺɸ III . ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 

3.1. ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʦʜʘ Artemisia 

 

ʈʦʜ Artemisia ̫ ʚʣʷʝʪʩʷ ʥʘʠʙʦʣʴʰʠʤ ʠ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ 

ʨʦʜʦʤ, ʚʢʣʶʯʘʶʱʠʤ 500 ʚʠʜʦʚ ʠʟ ʩʝʤʝʡʩʪʚʘ Asteraceae. ʎʝʥʪʨʘʣʴʥʘʷ ɸʟʠʷ 

ʷʚʣʷʝʪʩʷ ʮʝʥʪʨʦʤ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʨʦʜʘ Artemisia. ʄʥʦʛʠʝ ʚʠʜʳ 

Artemisia ʧʨʦʠʟʨʘʩʪʘʶʪ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ [9,160,162]. ʇʦʣʳʥʴ ʦʜʥʦʣʝʪʥʷʷ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʘʩʪʝʥʠʝ 30-100 ʩʤ ʚʳʩʦʪʦʡ. ʇʣʦʜʫʱʠʝ ʧʦʙʝʛʠ ʦʜʠʥʦʯʥʳʝ, 

ʧʨʷʤʳʝ, ʩ ʜʣʠʥʥʳʤʠ ʧʨʷʤʳʤʠ ʚʝʪʚʷʤʠ. ʅʠʞʥʠʝ ʠ ʩʨʝʜʥʠʝ ʩʪʝʙʣʝʚʳʝ ʣʠʩʪʴʷ ʥʘ 

ʯʝʨʝʰʢʘʭ, ʚʝʨʭʥʠʝ ï ʩʠʜʷʯʠʝ. ʉʦʮʚʝʪʠʷ ï ʫʟʢʠʝ ʤʝʪʝʣʢʠʝ ʩ ʙʦʢʦʚrʤʠ ʚʝʪʦʯʢʘʤʠ, 

ʢʦʨʦʪʢʠʤʠ ʠ ʫʜʣʠʥʝʥʥʳʤʠ ʢʦʩʦ ʚʚʝʨʭ. ʂʦʨʟʠʥʢʠ 4-5 ʤʤ ʚ ʜʠʘʤʝʪʨʝ, ʰʘʨʦʚʠʜʥʳʝ. 

ʃʠʩʪʦʯʢʠ ʦʙʝʨʪʢʠ ï ʟʝʣʝʥʦʚʘʪʳʝ ʪʨʘʚʷʥʠʩʪʳʝ. ʎʚʝʪʦʣʦʞʝ ï ʧʣʦʩʢʦʝ, ʦʧʫʱʝʥʥʦʝ. 

ʉʝʤʷʥʢʠ ï ʧʨʦʜʦʣʛʦʚʘʪʦ-ʷʡʮʝʚʠʜʥʳʝ, ʩʣʘʙʦ ʙʦʨʦʟʜʯʘʪʳʝ, ʩʚʝʪʣʦ-ʙʫʨʳʝ. ʂʦʨʝʥʴ ï 

ʚʝʨʪʠʢʘʣʴʥʳʡ, ʪʦʥʢʠʡ, ʜʣʠʥʥʳʡ. ʎʚʝʪʝʪ ʚ ʠʶʣʝ ï ʘʚʛʫʩʪʝ; ʧʣʦʜʦʥʦʩʠʪ ʚ ʘʚʛʫʩʪʝ ï 

ʩʝʥʪʷʙʨʝ [60].  

ʇʨʦʠʩʭʦʞʜʝʥʠʝ ʚʠʜʘ A. dracunculus L. ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʩʚʷʟʳʚʘʶʪ ʩʦ ʩʪʝʧʷʤʠ 

ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ ʠ ʄʦʥʛʦʣʠʠ [9,160,162]. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʚʠʜʦʚʦʝ ʥʘʟʚʘʥʠʝ 

dracunculus (ʦʪ ʣʘʪ. ʜʨʘʢʦʥʯʠʢ) ʵʩʪʨʘʛʦʥ ʧʦʣʫʯʠʣ ʠʟ-ʟʘ ʬʦʨʤʳ ʣʠʩʪʴʝʚ, 

ʥʘʧʦʤʠʥʘʶʱʠʭ ʷʟʳʯʢʠ ʜʨʘʢʦʥʘ.  

ʈʘʩʪʝʥʠʝ ʜʦ 150-200 ʩʤ ʚʳʩ., ʛʣʘʜʢʦʝ, ʛʦʣʦʝ, ʟʝʣʝʥʦʝ, ʨʝʞʝ ʚ ʥʘʯʘʣʝ 

ʚʝʛʝʪʘʮʠʠ ʨʘʩʩʝʷʥʥʦ-ʚʦʣʦʩʠʩʪʦʝ, ʩ ʧʨʷʤʦʩʪʦʯ̫ʠʤʠ, ʦʜʠʥʦʯʥʳʤʠ ʠʣʠ 

ʥʝʤʥʦʛʦʯʠʩʣʝʥʳʤʠ ʧʦʙʝʛʘʤʠ. ʂʦʨʥʝʚʠʱʝ ʥʝʪʦʣʩʪʦʝ, ʜʝʨʝʚʷʥʠʩʪʦʝ, ʨʘʩʩʝʷʥʦ 

ʧʦʢʨʳʪʦ ʢʦʨʥʝʚʳʤʠ ʤʦʯʢʘʤʠ, ʠʥʦʛʜʘ ʩ ʭʦʨʦʰʦ ʨʘʟʚʠʪʳʤʠ ʧʦʜʟʝʤʥʳʤʠ ʧʦʙʝʛʘʤʠ. 

ʇʣʦʜʫʱʠʝ ʧʦʙʝʛʠ ʦʜʠʥʦʯʥʳʝ ʠʣʠ ʚ ʯʠʩʣʝ ʥʝʩʢʦʣʴʢʠʭ (ʜʦ 8), ʧʨʷʤʦʩʪʦʷʯʠʝ, 

ʨʝʙʨʠʩʪʳʝ. ʃʠʩʪʴʷ 1,5-8 ʩʤ ʜʣʠʥʳ ʠ 1,5 ʩʤ ʰʠʨʠʥ,r ʚʩʝ ʮʝʣʴʥʳʝ, ʣʠʥʝʡʥʦ-

ʣʘʮʝʪʥʳʝ. ʉʦʮʚʝʪʠʷ ï ʰʠʨʦʢʠʝ ʤʝʪʝʣʢʠ ʩ ʜʣʠʥʥʳʤʠ ʙʦʢʦʚʳʤʠ ʚʝʪʦʯʢʘʤʠ. 

ʂʦʨʟʠʥʢʠ (2) 2,5-4 ʤʤ ʚ ʜʠʘʤ., ʰʘʨʦʚʠʜʥʳʝ, ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ, ʥʘ ʢʦʨʦʪʢʠʭ 

ʥʦʞʢʘʭ, ʧʦʥʠʢʘʶʱʠʝ. ʃʠʩʪʦʯʢʠ ʦʙʝʨʪʢʠʝ ï ʛʦʣʳʝ, ʟʝʣʝʥʳʝ, ʛʣʘʜʢʠʝ. ʎʚʝʪʦʣʦʞʝ ï 

ʚʳʧʫʢʣʦʝ, ʛʦʣʦʝ. ʎʚʝʪʝʪ ʚ ʠʶʣʝ; ʧʣʦʜʦʥʦʩʠʪ ʚ ʘʚʛʫʩʪʝ [60].  
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3.2. ʉʦʜʝʨʞʘʥʠʝ ʘʨʪʝʤʠʟʠʥʠʥʘ ʚ A. annua L. ʠ A. dracunculus L. 

 

ʈʘʩʪʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ. ʅʘʜʟʝʤʥʳʝ ʯʘʩʪʠ ʜʚʫʭ ʚʠʜʦʚ ʧʦʣʳʥʠ A. annua L. 

ʠ A. dracunculus L. ʙʳʣʠ ʩʦʙʨʘʥʳ ʚ ʧʝʨʠʦʜ ʠʭ ʚʝʛʝʪʘʮʠʠ ʠ ʮʚʝʪʝʥʠʷ ʚ ʪʨʝʭ 

ʨʝʛʠʦʥʘʭ ʊʘʜʞʠʢʠʩʪʘʥʘ.  

ɺʳʭʦʜ ʛʝʢʩʘʥʦʚʦʛʦ ʵʢʩʪʨʘʢʪʘ, ʢʦʣʠʯʝʩʪʚʦ ʢʦʤʧʦʥʝʥʪʦʚ, ʦʙʥʘʨʫʞʠʚʘʝʤʳʭ 

ʧʨʠ 192 ʥʤ, ʠ ʩʦʜʝʨʞʘʥʠʝ ʘʨʪʝʤʠʟʠʥʠʥʘ ʥʘ ʨʘʩʪʝʥʠʝ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʩʫʭʫʶ ʤʘʩʩʫ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 3.1. 

 

 

 

ʈʠʩʫʥʦʢ 3.1. ɺʳʭʦʜ ʛʝʢʩʘʥʦʚʦʛʦ ʵʢʩʪʨʘʢʪʘ, ʩʦʜʝʨʞʘʥʠʝ ʘʨʪʝʤʠʟʠʥʠʥʘ ʠ ʯʠʩʣʦ 

ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʵʬʠʨʥʦʤ ʤʘʩʣʝ A. annua L. ʠ A. dracunculus L. 

5,8 

3,8 

A. annua L.

A. dracunculus L.

ʚʳʭʦʜ ʛʝʢʩʘʥʦʚʦʛʦ ʵʢʩʪʨʘʢʪʘ, % 

0,45 

0,07 

A. annua L.

A. dracunculus L.

ʩʦʜʝʨʞʘʥʠʝ ʘʨʪʝʤʠʟʠʥʠʥʘ ʥʘ ʩʫʭʦʡ ʚʝʩ ʨʘʩʪʝʥʠʷ, % 

100 

83 

A. annua L.

A. dracunculus L.

ʢʦʣ-ʚʦ ʢʦʤʧʦʥʝʥʪʦʚ 
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ʇʨʦʮʝʥʪʥʳʡ ʚʳʭʦʜ ʛʝʢʩʘʥʦʚʦʛʦ ʵʢʩʪʨʘʢʪʘ ʫ ʚʠʜʦʚ A. annua L. ʠ A. 

dracunculus L. ʩʦʩʪʘʚʠʣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 5,8 ʠ 3,8%. ɺ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ 83 ʠ 100 

ʢʦʤʧʦʥʝʥʪʦʚ (ʧʠʢʠ ʥʘ ʭʨʦʤʘʪʦʛʨʘʤʤʘʭ) ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫ A. 

annua L. ʠ A. dracunculus L. ʉʦʜʝʨʞʘʥʠʝ ʘʨʪʝʤʠʟʠʥʠʥʘ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʩʫʭʫʶ 

ʤʘʩʩʫ ʚʠʜʦʚ ɸ. annua  L. ʠ ɸ. dracunculus L. ʚʘʨʴʠʨʦʚʘʣʦ ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 0,45% ʠ 

0,07%. ɺʕɾʍ-ʭʨʦʤʘʪʦʛʨʘʤʤʳ ʚʠʜʦʚ Artemisia ʩʦ ʩʪʘʥʜʘʨʪʦʤ ʘʨʪʝʤʠʟʠʥʠʥʘ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 3.3, 3.4 ʠ 3.5. ʇʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʵʢʩʪʨʘʢʪʘ A. annua L. 

ʩʠʣʠʢʘʛʝʣʝʤ ʚ ʢʘʯʝʩʪʚʝ ʘʜʩʦʨʙʝʥʪʘ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʠʢʦʚ ʥʘ ʭʨʦʤʘʪʦʛʨʘʤʤʘʭ 

ʫʤʝʥʴʰʠʣʦʩʴ ʩ 83 ʜʦ 47, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʦʜʝʨʞʘʥʠʝ ʘʨʪʝʤʠʟʠʥʠʥʘ ʚ ʵʢʩʪʨʘʢʪʝ A. 

annua L. ʫʚʝʣʠʯʠʣʦʩʴ ʩ 5,8 ʤʛ/ʛ ʜʦ 10,2 ʤʛ/ʛ. ʈʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʢʠ ʵʢʩʪʨʘʢʪʦʤ A. 

annua L. ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 3.2.  

 

 

 

ʈʠʩʫʥʦʢ 3.2. ɺʣʠʷʥʠʝ ʦʯʠʩʪʢʠ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʩʦʜʝʨʞʘʥʠʝ ʘʨʪʝʤʠʟʠʥʠʥʘ ʚ 

ʛʝʢʩʘʥʦʚʦʤ ʵʢʩʪʨʘʢʪʝ A. annua L. 

83 

47 

ʜʦ ʦʯʠʩʪʢʠ 

ʧʦʩʣʝ ʦʯʠʩʪʢʠ 

ʢʦʣ-ʚʦ ʢʦʤʧʦʥʝʥʪʦʚ 

5,8 

10,2 

ʜʦ ʦʯʠʩʪʢʠ 

ʧʦʩʣʝ ʦʯʠʩʪʢʠ 

ʩʦʜʝʨʞʘʥʠʝ ʘʨʪʝʤʠʟʠʥʠʥʘ, ʤʛ/ʛ 
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ʈʠʩʫʥʦʢ 3.3. ɺʕɾʍ-ʭʨʦʤʘʪʦʛʨʘʤʤʘ ʩʪʘʥʜʘʨʪʥʦʛʦ ʘʨʪʝʤʠʟʠʥʠʥʘ (ï 4,257 ʤʠʥ) 
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ʈʠʩʫʥʦʢ 3.4. ɺʕɾʍ-ʭʨʦʤʘʪʦʛʨʘʤʤʘ ʛʝʢʩʘʥʦʚʦʛʦ ʵʢʩʪʨʘʢʪʘ A. annua L. 
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ʈʠʩʫʥʦʢ 3.5. ɺʕɾʍ-ʭʨʦʤʘʪʦʛʨʘʤʤʘ ʛʝʢʩʘʥʦʚʦʛʦ ʵʢʩʪʨʘʢʪʘ ɸ. dracunculus L. 
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ʈʠʩʫʥʦʢ 3.6. ʍʨʦʤʘʪʦʛʨʘʤʤʘ ʛʝʢʩʘʥʦʚʦʛʦ ʵʢʩʪʨʘʢʪʘ A. annua L. ʜʦ ʦʯʠʩʪʢʠ. 
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ʈʠʩʫʥʦʢ 3.7. ʍʨʦʤʘʪʦʛʨʘʤʤʘ ʛʝʢʩʘʥʦʚʦʛʦ ʵʢʩʪʨʘʢʪʘ A. annua L. ʧʦʩʣʝ ʦʯʠʩʪʢʠ 
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ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʪʘʢʠʭ ʬʘʢʪʦʨʦʚ, ʢʘʢ ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ, ʛʝʥʝʪʠʢʘ ʠ 

ʪ.ʜ., ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʣʠʷʪʴ ʥʘ ʠʟʤʝʥʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʨʪʝʤʠʟʠʥʠʥʘ [33, 43]. 

ʄʘʥʥʘʥ ʠ ʩʦʘʚʪʦʨʳ ʩʦʦʙʱʘʣʠ, ʯʪʦ ʚ ʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʳʣʘ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʠ 

ʩʨʘʚʥʝʥʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʘʨʪʝʤʠʟʠʥʠʥʘ ʚ ʮʚʝʪʢʘʭ, ʣʠʩʪʴʷʭ, ʢʦʨʥʷʭ ʠ ʩʪʝʙʣʷʭ A. 

annua L. ʠ 14 ʜʨʫʛʠʭ ʚʠʜʦʚ ʧʦʣʳʥʠ [29].  

ɺ ʧʨʝʜʳʜʫʱʠʭ ʨʘʙʦʪʘʭ ʩʦʦʙʱʘʣʦʩʴ, ʯʪʦ ʢʦʥʮʝʥʪʨʘʮʠʷ ʘʨʪʝʤʠʟʠʥʠʥʘ 

ʚʘʨʴʠʨʦʚʘʣʘ ʠʟ-ʟʘ ʨʘʟʣʠʯʠʡ ʚ ʤʝʪʦʜʘʭ ʵʢʩʪʨʘʢʮʠʠ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʨʘʩʪʚʦʨʠʪʝʣʷʭ [32]. ɺ ʣʠʪʝʨʘʪʫʨʥʳʭ ʦʪʯʝʪʘʭ ʫʢʘʟʘʥʦ, ʯʪʦ ʵʢʩʪʨʘʢʮʠʷ 

ʘʨʪʝʤʠʟʠʥʠʥʘ ʧʨʦʚʦʜʠʣʘʩʴ ʨʘʟʣʠʯʥʳʤʠ ʤʝʪʦʜʘʤʠ ʠʟ 10: ʪʨʘʜʠʮʠʦʥʥʘʷ 

ʵʢʩʪʨʘʢʮʠʷ ʨʘʩʪʚʦʨʠʪʝʣʝʤ, ʵʢʩʪʨʘʢʮʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʠʢʨʦʚʦʣʥʦʚʦʡ ʧʝʯʠ, 

ʵʢʩʪʨʘʢʮʠʷ ʩ ʧʦʤʦʱʴʶ ʫʣʴʪʨʘʟʚʫʢʘ ʠ ʤʝʪʦʜ ʵʢʩʪʨʘʢʮʠʠ ʩʚʝʨʭʢʨʠʪʠʯʝʩʢʦʡ 

ʞʠʜʢʦʩʪʴʶ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ CO2; ʚ ʢʘʯʝʩʪʚʝ ʨʘʩʪʚʦʨʠʪʝʣʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ n-

ʛʝʢʩʘʥ, ʪʦʣʫʦʣ, ʭʣʦʨʦʬʦʨʤ, ʧʝʪʨʦʣʝʡʥʳʡ ʵʬʠʨ [32], ʘʮʝʪʦʥ ʠ ʵʪʘʥʦʣ, ʢʘʢ ʥʘʠʙʦʣʝʝ 

ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ ʘʨʪʝʤʠʟʠʥʠʥʘ ʠʟ ʘʨʪʝʤʠʟʠʠ.  

ʉʦʛʣʘʩʥʦ ʥʘʰʠʤ ʨʝʟʫʣʴʪʘʪʘʤ, ʵʢʩʪʨʘʢʮʠʷ ʩ ʧʦʤʦʱʴʶ ʫʣʴʪʨʘʟʚʫʢʘ ʠ n-

ʛʝʢʩʘʥʘ ʚ ʢʘʯʝʩʪʚʝ ʨʘʩʪʚʦʨʠʪʝʣʷ ʜʣʷ ʵʢʩʪʨʘʢʮʠʠ ʘʨʪʝʤʠʟʠʥʠʥʘ ʥʘʠʙʦʣʝʝ ʧʨʠʛʦʜʥʳ 

ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ ʘʨʪʝʤʠʟʠʥʠʥʘ ʠʟ A. annua L. ʅʘʰʠ ʵʢʩʧʝʨʠʤʝʥʪʳ ʩʦʛʣʘʩʫʶʪʩʷ ʩ 

ʧʨʝʜʳʜʫʱʠʤʠ ʩʦʦʙʱʝʥʠʷʤʠ ʦ ʪʦʤ, ʯʪʦ ʚʳʭʦʜ ʵʢʩʪʨʘʢʮʠʠ ʘʨʪʝʤʠʟʠʥʠʥʘ 

ʧʦʚʳʰʘʝʪʩʷ ʧʨʠ ʵʢʩʪʨʘʢʮʠʠ ʩ ʧʦʤʦʱʴʶ ʫʣʴʪʨʘʟʚʫʢʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʘʥʘʣʦʛʠʯʥʳʤʠ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʵʢʩʪʨʘʢʮʠʠ [32].  

ʈʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ, ʪʘʢʠʝ ʢʘʢ TCʍ, ɺʕɾʍ ʩ ʜʝʪʝʢʮʠʝʡ ʨʘʩʩʝʷʥʠʷ 

ʠʩʧʘʨʠʪʝʣʴʥʦʛʦ ʩʚʝʪʘ (ɼʈʀʉ), ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʘʷ ʜʝʪʝʢʮʠʷ (ʋʌɼ), 

ʜʝʪʝʢʪʠʨʦʚʘʥʠʝ ʜʠʦʜʥʦʡ ʤʘʪʨʠʮʝʡ (ɼɼʄ), ɻʍ-ʇʀɼ ʠ ɻʍ-ʄʉ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʠ 

ʦʮʝʥʝʥʳ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʘʨʪʝʤʠʟʠʥʠʥʘ [55-57]. 

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ɺʕɾʍ-ʋʌɼ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʘʥʘʣʠʟʘ ʘʨʪʝʤʠʟʠʥʠʥʘ ʫ 

ʚʠʜʦʚ Artemisia. ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʩʦʦʙʱʠʣʠ, ʯʪʦ ɺʕɾʍ-ʋʌɼ ʣʝʛʢʦ ʧʨʠʤʝʥʠʤ ʜʣʷ 

ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʘʨʪʝʤʠʟʠʥʠʥʦʤ, ʠ ʦʥ ʙʳʣ ʧʦʜʪʚʝʨʞʜʝʥ ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ ʥʝʜʦʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʘʨʪʝʤʠʟʠʥʠʥʘ, ʜʠʛʠʜʨʦʘʨʪʝʤʠʟʠʥʦʚʦʡ 

ʢʠʩʣʦʪʳ ʠ ʘʨʪʝʤʠʟʠʥʦʚʦʡ ʢʠʩʣʦʪʳ ʠʟ ʩʳʨʳʭ ʦʙʨʘʟʮʦʚ ʨʘʩʪʝʥʠʡ [57, 58]. 



63 
 

 

ʃʠʪʝʨʘʪʫʨʥʳʝ ʜʘʥʥʳʝ ʦ ʩʦʜʝʨʞʘʥʠʠ ʘʨʪʝʤʠʟʠʥʠʥʘ ʚ ʚʠʜʘʭ Artemisia ʥʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʙʦʙʱʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.1. ɸʨʪʝʤʠʟʠʥʠʥ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʧʦ 

ʤʝʥʴʰʝʡ ʤʝʨʝ ʫ 40 ʚʠʜʦʚ Artemisia. ʉʦʜʝʨʞʘʥʠʝ ʘʨʪʝʤʠʟʠʥʠʥʘ ʚ ʚʳʩʫʰʝʥʥʳʭ 

ʯʘʩʪʷʭ ʚʠʜʦʚ Artemisia ʚʘʨʴʠʨʦʚʘʣʦ ʦʪ 0,0005 ʜʦ 1,38%.  

ʊʘʙʣʠʮʘ 3.1. ʉʦʜʝʨʞʘʥʠʝ ʘʨʪʝʤʠʟʠʥʠʥʘ ʚ ʨʘʩʪʝʥʠʷʭ ʨʦʜʘ Artemisia 

ɺʠʜ Artemisia ʏʘʩʪʴ ʨʘʩʪʝʥʠʷ 
ʉʦʜʝʨʞʘʥʠʝ 

ʘʨʪʝʤʠʟʠʥʠʥʘ, % 

1 2 3 

A. absinthium [29, 35, 36] 
ʮʚʝʪʳ, ʣʠʩʪʴʷ, ʩʪʝʙʣʠ, 

ʢʦʨʥʠ 
0,02 ï 0,35 

A. aff. tangutica [29] ï çè ï 0,02 ï 0,11 

A. anethifolia Weber ex Stechm. 

[41] 
ʣʠʩʪʴʷ 0,05 

A. anethoides Mattf. [41] ï çè ï 0,006 

A. annua [29, 37] 
ʮʚʝʪʳ, ʣʠʩʪʴʷ, ʩʪʝʙʣʠ, 

ʢʦʨʥʠ 
0,02 ï 1,4 

A. apiacea [33] ʣʠʩʪʴʷ not shown 

A. arborescens L. [41] ï çè ï 0,001 

A. austriaca Jacq. [34] ï çè ï 0,05 

A. bushriences [29] 
ʮʚʝʪʳ, ʣʠʩʪʴʷ, ʩʪʝʙʣʠ, 

ʢʦʨʥʠ 
0,01 ï 0,34 

A. campestris [35] ʣʠʩʪʴʷ, ʙʫʪʦʥʳ, ʮʚʝʪʳ 0,05 ï 0,1 

A. cina [16] ʧʦʙʝʛʠ 0,0006 

A. ciniformis Krasch. & Popov ex. 

Poljakov [34] 
ʣʠʩʪʴʷ 0,22 

A. deserti Krasch. [34] ï çè ï 0,4 ï 0,6 

A. diffusa [35] ʣʠʩʪʴʷ, ʙʫʪʦʥʳ, ʮʚʝʪʳ 0,05 ï 0,15 

A. dracunculus [29] 
ʮʚʝʪʳ, ʣʠʩʪʴʷ, ʩʪʝʙʣʠ, 

ʢʦʨʥʠ 
0,01 ï 0,27 

A. dubia [29, 31] ï çè ï 0,01 ï 0,07 

A. fragrans Will. [34] ʣʠʩʪʴʷ 0,2 

A. frigida Willd. [41] ï çè ï 0,007 

A. gmelinii Weber ex. Stechm. 

[41] 
ï çè ï 0,038 

A. incana (L.) Druce [34] ï çè ï 0,25 

A. integrifolia Richards. [41] ï çè ï 0,036 

A. indica [29, 31] ʮʚʝʪʳ, ʣʠʩʪʴʷ, ʩʪʝʙʣʠ, 0,01 ï 0,10 
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ʢʦʨʥʠ 

A. japonica [29] ï çè ï 0,01 ï 0,08 

A. kopetdaghensis Krash., Popov 

& Lincz. ex Poljakov [34] 
ʣʠʩʪʴʷ 0,18 

A. lancea [33] ï çè ï not shown 

A. macrocephala Jacquem. ex 

Besser [41] 
ï çè ï 0,011 

A. marschalliana Sprengel. [34] ï çè ï 0,38 

A. messerschmidtiana Besser [41] ï çè ï 0,032 

A. moorcroftiana [29] 
ʮʚʝʪʳ, ʣʠʩʪʴʷ, ʩʪʝʙʣʠ, 

ʢʦʨʥʠ 
0,01 ï 0,16 

A. pallens Walls. ex DC [31] ʣʠʩʪʴʷ, ʮʚʝʪʳ 0,1 

A. parviflora [29] 
ʮʚʝʪʳ, ʣʠʩʪʴʷ, ʩʪʝʙʣʠ, 

ʢʦʨʥʠ 
0,03 ï 0,15 

A. roxburghiana [29] ï çè ï 0,02 ï 0,22 

A. scoparia [32, 35] ʣʠʩʪʴʷ, ʙʫʪʦʥʳ, ʮʚʝʪʳ 0,1 ï 0,18 

A. sieberi [34, 35] ʚʦʟʜʫʰʥʳʝ ʯʘʩʪʠ 0,1 ï 0,2 

A. sieversiana [29] 
ʮʚʝʪʳ, ʣʠʩʪʴʷ, ʩʪʝʙʣʠ, 

ʢʦʨʥʠ 
0,05 ï 0,20 

A. spicigeria [35] ʣʠʩʪʴʷ, ʙʫʪʦʥʳ, ʮʚʝʪʳ 0,05 ï 0,14 

A. thuscula Cav. (A. canariensis 

Less.) [30] 
ʣʠʩʪʴʷ 0,045 

A. tridentata Nutt. subsp. 

vaseyana (Rydb.) [41] 
ï çè ï 0,0005 

A. vestita [29] 
ʮʚʝʪʳ, ʣʠʩʪʴʷ, ʩʪʝʙʣʠ, 

ʢʦʨʥʠ 
0,04 ï 0,20 

A. vulgaris [29, 35] ï çè ï 0,02 ï 0,18 

 

ʅʘʠʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʘʨʪʝʤʠʟʠʥʠʥʘ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʫ A. annua L. (ʜʦ 

1,4%), ʟʘ ʢʦʪʦʨʳʤ ʩʣʝʜʫʶʪ Artemisia deserti (0,4-0,6%), Artemisia marschalliana (ʜʦ 

0,38%) [34, 34, 29] ʠ Artemisia absinthium (ʜʦ 0,35%) [27,28,35]. ʂʘʢ ʧʨʘʚʠʣʦ, 

ʧʨʝʜʳʜʫʱʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʦʙʱʘʣʠ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʘʨʪʝʤʠʟʠʥʠʥʘ ʚ A. annua L. 

ʙʳʣʦ ʚʳʰʝ, ʯʝʤ ʫ ʜʨʫʛʠʭ ʚʠʜʦʚ Artemisia [29,35,36].  

ʕʢʩʪʨʘʢʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʵʢʩʪʨʘʢʮʠʠ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʨʘʩʪʚʦʨʠʪʝʣʷʤʠ, ʦʯʝʥʴ ʩʣʦʞʥʳ ʠ ʩʦʜʝʨʞʘʪ ʥʝʩʢʦʣʴʢʦ 

ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʭʣʦʨʦʬʠʣʣʳ ʠ ʜʨʫʛʠʝ ʦʢʨʘʰʝʥʥʳʝ 
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ʦʨʛʘʥʠʯʝʩʢʠʝ ʤʦʣʝʢʫʣʳ ʠʟ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʋʜʘʣʝʥʠʝ ʟʘʛʨʷʟʥʷʶʱʠʭ 

ʚʝʱʝʩʪʚ ʠʟ ʵʢʩʪʨʘʢʪʦʚ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʩ ʧʦʤʦʱʴʶ ʜʨʝʚʝʩʥʦʛʦ ʫʛʣʷ ʠ ʛʣʠʥʳ [157, 

158]. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʦʯʠʩʪʢʘ ʛʝʢʩʘʥʦʚʦʛʦ ʵʢʩʪʨʘʢʪʘ A. annua L. ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʣʠʢʘʛʝʣʷ ʚ ʢʘʯʝʩʪʚʝ ʘʜʩʦʨʙʝʥʪʘ ʧʨʠʚʝʣʘ ʢ ʦʙʦʛʘʱʝʥʠʶ 

ʘʨʪʝʤʠʟʠʥʠʥʦʤ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʘʨʪʝʤʠʟʠʥʠʥʘ ʫʚʝʣʠʯʠʣʘʩʴ ʚ 2,3 ʨʘʟʘ ʠ 36 

ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʙʳʣʠ ʦʯʠʱʝʥʳ ʩ ʧʦʤʦʱʴʶ ʩʠʣʠʢʘʛʝʣʷ.  

ʋʛʦʣʴʥʘʷ ʢʦʣʦʥʦʯʥʘʷ ʭʨʦʤʘʪʦʛʨʘʬʠʷ,  ʧʨʝʧʘʨʘʪʠʚʥʫʶ ʵʢʩʪʨʘʢʮʠʶ 

ʘʨʪʝʤʠʟʠʥʠʥʘ ʠʟ ʩʳʨʦʛʦ ʵʢʩʪʨʘʢʪʘ ʧʨʦʚʦʜʠʣʠ ʚ ʩʪʝʢʣʷʥʥʦʡ ʢʦʣʦʥʢʝ (ʚʥʫʪʨʝʥʥʠʡ 

ʜʠʘʤʝʪʨ 25 ʩʤ Ĭ 1,6 ʩʤ), ʚʣʘʞʥʦʥʘʙʠʪʦʡ ʧʦʨʦʰʢʦʦʙʨʘʟʥʳʤ ʘʢʪʠʚʠʨʦʚʘʥʥʳʤ 

ʫʛʣʝʤ, ʩʫʩʧʝʥʜʠʨʦʚʘʥʥʳʤ ʚ ʩʤʝʩʠ CH2Cl2ïMeOH (1:10, ʧʦ ʦʙʲʝʤʫ), ʩʦʛʣʘʩʥʦ 

ʧʨʠʚʝʜʝʥʥʦʡ ʚ ʣʠʪʝʨʘʪʫʨʝ [166]. ɺ ʢʘʯʝʩʪʚʝ ʧʦʜʚʠʞʥʦʡ ʬʘʟʳ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʙʠʥʘʨʥʫʶ ʩʠʩʪʝʤʫ ʨʘʩʪʚʦʨʠʪʝʣʝʡ (CH2Cl2ïMeOH) (1:5, ʧʦ ʦʙʲʝʤʫ). 1,0 ʛ 

ʵʢʩʪʨʘʢʪʘ ʨʘʩʪʚʦʨʷʣʠ ʚ 10 ʤʣ CH2Cl2ïMeOH (1:10, ʧʦ ʦʙʲʝʤʫ) ʠ ʬʠʣʴʪʨʦʚʘʣʠ. 

ɿʘʪʝʤ ʬʠʣʴʪʨʘʪʫ ʟʘʛʨʫʞʘʣʠ ʚ ʢʦʣʦʥʢʫ ʩ ʘʢʪʠʚʠʨʦʚʘʥʥʳʤ ʫʛʣʝʤ (5 ʛ), 

ʟʘʧʦʣʥʝʥʥʫʶ ʩʫʩʧʝʥʟʠʝʡ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʥʫʶ ʩʤʝʩʴʶ CH2Cl2ï

MeOH (1:10, ʧʦ ʦʙʲʝʤʫ) ʠ ʵʣʶʠʨʦʚʘʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʩʪʝʤʳ ʨʘʩʪʚʦʨʠʪʝʣʝʡ 

(CH2Cl2ïMeOH) (1:5, ʧʦ ʦʙʲʝʤʫ). ʉʪʦʢʠ ʩʦʙʠʨʘʣʠ ʠ ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʩ ʧʦʤʦʱʴʶ 

ʊʉʍ ʠ ɺʕɾʍ.  

ʊʘʢʞʝ ʥʘʤʠ ʙʳʣ ʚʳʜʝʣʝʥ ʯʠʩʪʳʡ ʘʨʪʝʤʠʟʠʥʠʥ ʠʟ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

A. annua L. ʤʝʪʦʜʦʤ ʢʦʣʦʥʦʯʥʦʡ ʭʨʦʤʘʪʦʨʘʬʠʠ. ʉʪʨʫʢʪʫʨʘ ʚʳʜʝʣʝʥʥʦʛʦ 

ʘʨʪʝʤʠʟʠʥʠʥʘ ʫʩʪʘʥʦʚʣʝʥʘ ʤʝʪʦʜʘʤʠ ʊʉʍ, ɺʕɾʍ, ʀʂ- ʠ ʗʄʈ-ʩʧʝʢʪʨʦʩʢʦʧʠʠ. 

ʀʂ-ʩʧʝʢʪʨ ʘʨʪʝʤʠʟʠʥʠʥʘ, ʚʳʜʝʣʝʥʥʦʛʦ ʠʟ A. annua L., ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 3.8. 

ʅʘ ʀʂ-ʩʧʝʢʪʨʝ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʧʦʣʦʩʳ ʧʦʛʣʦʱʝʥʠʷ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ 

ʘʨʪʝʤʠʟʠʥʠʥʘ; 1736 ʩʤ
-1
 ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʢʘʨʙʦʥʠʣʴʥʦʡ ʛʨʫʧʧʳ (C=O) ʚ 

ʮʠʢʣʠʯʝʩʢʠʭ ʢʝʪʦʥʘʭ. 
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ʈʠʩʫʥʦʢ 3.8. ʀʂ-ʩʧʝʢʪʨʳ ʘʨʪʝʤʠʟʠʥʠʥʘ ʠʟ A. annua L. 

 
13

C-ʗʄʈ ʩʧʝʢʪʨ ʘʨʪʝʤʠʟʠʥʠʥʘ, ʚʳʜʝʣʝʥʥʦʛʦ ʠʟ A. annua L., ʧʨʠʚʝʜʝʥ ʥʘ 

ʨʠʩʫʥʢʝ 3.9.  

 

 

ʈʠʩʫʥʦʢ 3.9. 
13

C-ʗʄʈ ʘʨʪʝʤʠʟʠʥʠʥʘ ʠʟ A. annua L. 
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13
ʉ-ʗʄʈ (300 ʄɻʮ, CDCl3) ʤʜ 79,91 (C-1), 94,11 (C-2), 105,78 (ʉ-3), 36,30 (ʉ-4), 23,80 (ʉ-5), 

37,92 (ʉ-6), 34,00 (ʉ-7), 33,33 (ʉ-8), 25,25 (ʉ-9), 45,37 (ʉ-10), 50,46 (ʉ-11), 172,46 (ʉ-12), 20,23 

(ʉ-13), 12,96 (ʉ-14), 25,60 (ʉ-15). 

ʉʧʝʢʪʨʳ 
13
ʉ-ʗʄʈ ʘʨʪʝʤʠʟʠʥʠʥʘ ʙʳʣʠ ʩʨʘʚʥʝʥʝʥʳ ʠ ʧʦʜʪʚʝʨʞʜʝʥʳ ʩ ʗʄʈ-

ʜʘʥʥʳʤʠ, ʜʦʩʪʫʧʥʳʤʠ ʚ ʣʠʪʝʨʘʪʫʨʝ [153, 154, 155].  

 

3.3. ʉʠʥʪʝʟ ʜʠʛʠʜʨʦʘʨʪʝʤʠʟʠʥʠʥʘ ʠ ʘʮʝʪʘʪʘ ʜʠʛʠʜʨʦʘʨʪʝʤʠʟʠʥʠʥʘ 

 

ʅʘʤʠ ʧʨʦʚʝʜʝʥ ʩʠʥʪʝʟ ʜʚʫʭ ʧʨʦʠʟʚʦʜʥʳʭ ʘʨʪʝʤʠʟʠʥʠʥʘ 

(ʜʠʛʠʜʨʦʘʨʪʝʤʠʟʠʥʠʥʘ ʠ ʘʮʝʪʘʪʘ ʜʠʛʠʜʨʦʘʨʪʝʤʠʟʠʥʠʥʘ). ʀʟʚʝʩʪʥʦ, ʯʪʦ 

ʜʠʛʠʜʨʦʘʨʪʝʤʠʟʠʥʠʥ ï ʵʪʦ ʧʨʦʩʪʝʡʰʝʝ ʧʦʣʫʩʠʥʪʝʪʠʯʝʩʢʦʝ ʧʨʦʠʟʚʦʜʥʦʝ 

ʘʨʪʝʤʠʟʠʥʠʥʘ ʠ ʦʥʦ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ, ʯʝʤ ʘʨʪʝʤʠʟʠʥʠʥ. ɼʠʛʠʜʨʦʘʨʪʠʤʠʟʠʥʠʥ 

ʙʳʣ ʧʦʣʫʯʝʥ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ ʩ ʧʦʤʦʱʴʶ ʙʦʨʛʠʜʨʠʜʘ ʥʘʪʨʠʷ ʧʦ ʩʭʝʤʝ, 

ʧʨʠʚʝʜʝʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 3.10.  

 

 

ʈʠʩʫʥʦʢ 3.10. ʉʭʝʤʘ ʩʠʥʪʝʟʘ ʜʠʛʠʜʨʦʘʨʪʝʤʠʟʠʥʠʥʘ 

 

ɺ ʀʂ-ʩʧʝʢʪʨʝ ʜʠʛʠʜʨʦʘʨʪʝʤʠʟʠʥʠʥʘ ʙʦʣʴʰʝ ʥʝ ʙʳʣʦ ʥʘ ʧʦʛʣʦʱʝʥʠʠ ʚ 

ʦʙʣʘʩʪʠ 1736 ʩʤ
-1
, ʭʘʨʘʢʪʝʨʥʦʡ ʜʣʷ ʢʘʨʙʦʥʠʣʴʥʦʡ ʛʨʫʧʧʳ (C=O), ʘ ʧʦʷʚʣʷʝʪʩʷ 

ʧʦʛʣʦʱʝʥʠʝ ʧʨʠ ʯʘʩʪʦʪʝ 3372 ʩʤ
-1
, ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʚʠʙʨʘʮʠʠ ʛʠʜʨʦʢʩʠʜʥʦʡ 

ʛʨʫʧʧʳ (ʆʅ) ʧʨʠ 1092; 876; ʠ 845 ʩʤ
-1
. ʕʪʠ ʜʘʥʥʳʝ ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ 

ʧʦʣʫʯʝʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʩʦʜʝʨʞʘʱʠʝ ʛʠʜʨʦʢʩʠʣʴʥʫʶ ʛʨʫʧʧʫ (-OH) ʠ ʧʝʨʦʢʩʠʜʥʫ  ʁ

ʛʨʫʧʧʫ (C-O-O-C). ʀʂ-ʩʧʝʢʪʨ ʩʠʥʪʝʟʠʨʦʚʘʥʦʛʦ ʜʠʛʠʜʨʦʘʨʪʝʤʠʟʠʥʠʥʘ ʧʨʝʜʩʪʘʚʣʝʥ 

ʥʘ ʨʠʩʫʥʢʝ 3.11. 
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ʈʠʩʫʥʦʢ 3.11. ʀʂ-ʩʧʝʢʪʨ ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʛʦ ʜʠʛʠʜʨʦʘʨʪʝʤʠʟʠʥʠʥʘ. 

 

ɸʮʝʪʘʪ ʜʠʛʠʜʨʦʘʨʪʝʤʠʟʠʥʠʥʘ ʧʦʣʫʯʝʥ ʚ ʧʠʨʠʜʠʥʝ ʩ ʧʦʤʦʱʴʶ ʫʢʩʫʩʥʦʛʦ 

ʘʥʛʠʜʨʠʜʘ ʧʦ ʩʭʝʤʝ, ʧʨʠʚʝʜʝʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 3.12.  

 

ʈʠʩʫʥʦʢ 3.12. ʉʭʝʤʘ ʩʠʥʪʝʟʘ ʘʮʝʪʘʪʘ ʜʠʛʠʜʨʦʘʨʪʝʤʠʟʠʥʠʥʘ. 

 

ɺ ʀʂ-ʩʧʝʢʪʨʝ ʘʮʝʪʘʪʘ ʜʠʛʠʜʨʦʘʨʪʝʤʠʟʠʥʠʥʘ ʥʘʙʣʁ ʜʘʝʪʩʷ ʧʦʛʣʦʱʝʥʠʝ ʚ 

ʦʙʣʘʩʪʷʭ 2927, 2869, 2086, 1752, 1634, 1453, 1375, 1228, 1130, 1103, 1029, 918, 877, 

848, 825 ʩʤ 
-1
, ʯʪʦ ʩʦʪʚʝʪʩʪʚʫʝʪ ʀʂ-ʜʘʥʥʳʤ ʘʮʝʪʘʪʘ ʜʠʛʠʜʨʦʘʨʪʝʤʠʟʠʥʠʥʘ, 

ʢʦʪʦʨʳʝ ʧʨʠʚʝʜʝʥʳ ʚ ʣʠʪʝʨʘʪʫʨʝ [153, 154, 155].  
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3.4. ɺʳʭʦʜ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʵʬʠʨʥʳʭ ʤʘʩʝʣ A. annua L. ʠ A. dracunculus L. 

 

ɺʳʭʦʜ ʵʬʠʨʥʳʭ ʤʘʩʝʣ A. annuʘ L. ʠ A. dracunculus L. ʩʦʩʪʘʚʠʣ 

ʩʦʦʪʚʝʪʩʪʚʝʥʦ 0,55-0,9% ʠ 0,4% (ʨʠʩ. 3.13). 

ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ (ʧʣʦʪʥʦʩʪʴ, ʧʦʢʘʟʘʪʝʣʴ ʧʨʝʣʦʤʣʝʥʠʷ, 

ʢʠʩʣʦʪʥʦʝ ʯʠʩʣʦ ʠ ʵʬʠʨʥʦʝ ʯʠʩʣʦ) ʧʦʣʫʯʝʥʥʳʭ ʕʄ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.2.  

 

 

ʈʠʩʫʥʦʢ 3.13. ʉʦʜʝʨʞʘʥʠʝ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʚ A. annua L. ʠ A. dracunculus L. 

 

ʊʘʙʣʠʮʘ 3.2. ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʵʬʠʨʥʳʭ ʤʘʩʝʣ A. annua L. ʠ A. dracunculus L. 

 A. annua L. A. dracunculus L. 

ɺʥʝʰʥʠʡ ʚʠʜ 

ʣʝʛʢʦʧʦʜʚʠʞʥʘʷ ʞʝʣʪʦʚʘʪʘʷ 

ʞʠʜʢʦʩʪʴ ʩʦ ʩʚʝʞʠʤ ʟʘʧʘʭʦʤ, 

ʥʘʧʦʤʠʥʘʶʱʠʤ ʭʚʦʶ ʠ 

ʧʦʣʳʥʴ 

ʞʝʣʪʘʷ ʠʣʠ ʞʝʣʪʦ-ʟʝʣʝʥʘʷ 

ʞʠʜʢʦʩʪʴ, ʦʙʣʘʜʘʶʱʘʷ 

ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʟʘʧʘʭʦʤ 

ʛʝʨʘʥʠ, ʩ ʦʪʪʝʥʢʘʤʠ ʨʦʟʳ ʠ 

ʤʷʪʳ 

ʇʣʦʪʥʦʩʪʴ, ʛ/ʩʤ
3
 0,917 ï 0,934 0,886 ï 0,905 

ʇʦʢʘʟʘʪʝʣʴ 

ʧʨʝʣʦʤʣʝʥʠʷ 
1,472 ï 1,488 1,464 ï 1,473 

ʂʠʩʣʦʪʥʦʝ ʯʠʩʣʦ 3,5 ï 6,7 1,5 ï 9,5 

ʕʬʠʨʥʦʝ ʯʠʩʣʦ 21,1 ï 25,7 31,2 ï 72,0 

 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʨʦʜ Artemisia ʦʙʣʘʜʘʝʪ ʙʦʛʘʪʳʤ ʬʠʪʦʭʠʤʠʯʝʩʢʠʤ 

ʨʘʟʥʦʦʙʨʘʟʠʝʤ [63, 65]. ɹʣʘʛʦʜʘʨʷ ʦʙʰʠʨʥʦʤʫ ʠ ʨʘʟʥʦʦʙʨʘʟʥʦʤʫ ʩʦʩʪʘʚʫ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʦʥ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚ ʧʠʱʝʚʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʬʘʨʤʘʮʠʠ. ɹʦʣʝʝ 100 ʚʠʜʦʚ ʘʨʪʝʤʠʟʠʠ, ʚʢʣʶʯʘʷ A. annua L., 

0,4 

0,9 

0,4 

0,55 

min

max

A. dracunculus L. A. annua L.
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ʧʨʦʠʟʨʘʩʪʘʶʪ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʢ 

ʦʮʝʥʢʝ ʧʦʪʝʥʮʠʘʣʘ ʚʠʜʦʚ ʧʦʣʳʥʠ ʠʟ ʊʘʜʞʠʢʠʩʪʘʥʘ, ʚʢʣʶʯʘʷ A. annua L., ʚ 

ʢʘʯʝʩʪʚʝ ʥʦʚʳʭ ʠʩʪʦʯʥʠʢʦʚ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʬʠʪʦʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ. 

ʅʘʩʢʦʣʴʢʦ ʥʘʤ ʠʟʚʝʩʪʥʦ, ʨʘʥʝʝ ʥʝ ʧʨʦʚʦʜʠʣʦʩʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʭʠʤʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ A. annua L., ʧʨʦʠʟʨʘʩʪʘʶʱʝʡ ʚ 

ʊʘʜʞʠʢʠʩʪʘʥʝ. ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʭʝʤʦʪʠʧʦʚ ʵʬʠʨʥʳʭ ʤʘʩʝʣ A. annua 

L. ʙʳʣ ʧʨʦʚʝʜʝʥ ʢʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ 

ʭʠʤʠʯʝʩʢʠʭ ʩʦʩʪʘʚʦʚ ʵʬʠʨʥʳʭ ʤʘʩʝʣ A. annua L. ʠʟ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʪʦʯʝʢ ʧʦ ʚʩʝʤʫ ʤʠʨʫ.  

 

3.5. ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ A. annua L. 

 

ʈʝʟʫʣʪɹʘʪr ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ ʵʬʠʨʥʳʭ ʤʘʩʣʘʭ 

ʥʘʜʟʝʤʥʳʭ ʯʘʩʪʝʡ A. annua L. ʩʦʜʝʨʞʘʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʤʦʥʦʪʝʨʧʝʥʦʚʳʝ 

ʫʛʣʝʚʦʜʦʨʦʜʳ ʠ ʠʭ ʦʢʩʠʛʝʥʠʨʦʚʘʥʥʳʝ ʧʨʦʠʟʚʦʜʥʳʝ. ʆʩʥʦʚʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ 

ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ A. annua L. ʙʳʣʠ ʢʘʤʬʦʨʘ (32,5-58,9%), 1,8-ʮʠʥʝʦʣ (13,7-17,8%), 

ʢʘʤʬʝʥ (4,5-8,4%) ʠ Ŭ-ʧʠʥʝʥ (1,9-7,3%). ʍʨʦʤʘʪʦʛʨʘʤʤʘ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ A. annua 

L. ʚ ʧʝʨʠʦʜ ʮʚʝʪʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 3.14.  

ʉʦʛʣʘʩʥʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ, ʢʝʪʦʥ ʘʨʪʝʤʠʟʠʠ, ʢʘʤʬʦʨʘ, 1,8-ʮʠʥʝʦʣ, Ŭ-

ʧʠʥʝʥ, ɓ-ʢʘʨʠʦʬʠʣʣʝʥ, ʛʝʨʤʘʢʨʝʥ-D, ʧ-ʮʠʤʝʥ, ʦ-ʮʠʤʦʣ ʠ ʩʧʠʨʪ ʘʨʪʝʤʠʟʠʠ 

ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ (Ó10%) ʵʬʠʨʥʳʭ ʤʘʩʝʣ A. annua L. ʠ 

ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʚʠʜʦʚ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ ʜʨʫʛʠʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʨʝʛʠʦʥʘʭ. 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ. [73,75, 81]. ɹʣʘʛʦʜʘʨʷ ʥʘʣʠʯʠʶ ʚ ʵʬʠʨʥʦʤ ʤʘʩʣʝ A. annua L. 

ʮʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ Ŭ-ʢʘʨʠʦʬʠʣʝʥ, Ŭ-ʢʫʙʝʙʝʥ, Ŭ-ʢʦʧʘʝʥ, Ŭ-ʩʝʣʠʥʝʥ, 

ʦʥʦ ʦʙʣʘʜʘʝʪ ʧʦʣʝʟʥʳʤʠ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ [89].  

ʂʨʦʤʝ ʪʦʛʦ, ʙʠʩʘʙʦʣʦʣ, ʦʢʩʠʜ ʙʠʩʘʙʦʣʦʣʘ ɺ [91] ʠ Ŭ-ʢʫʙʝʙʝʥ [98] ʙʳʣʠ 

ʦʙʥʘʨʫʞʝʥʳ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʵʬʠʨʥʳʭ ʤʘʩʝʣ A. annua L. ɸʥʘʣʠʟ 

ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʤʥʦʛʠʝ ʚʠʜʳ ʨʦʜʘ Artemisia, ʚʢʣʶʯʘʷ A. 

annua L., A. vulgaris, A. diffusa, A. santonicum, A. spicigera, A. afra, A. asiatica, A. 

austriaca ʠ A. pedemontana, ʩʦʜʝʨʞʘʪ ʧʨʦʠʟʚʦʜʥʳʝ ʙʦʨʥʘʥʘ (ʢʘʤʬʦʨʫ, ʙʦʨʥʝʦʣ ʠ 
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ʙʦʨʥʠʣʘʮʝʪʘʪ) ʠ 1,8-ʮʠʥʝʦʣ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ [61, 78, 81, 86, 93, 

96 , 98].  

 

ʈʠʩʫʥʦʢ 3.14. ʍʨʦʤʘʪʦʛʨʘʤʤʘ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ A. annua L. 

 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ A. annua L. ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʘʭ 3.3, 

3.4 ʠ 3.5.  
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Tʘʙʣʠʮʘ 3.3. ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ A. annua L. (ɺʘʨʟʦʙʩʢʠʡ ʨ-ʥ) 

ˉ TR RI  ʅʘʠʤʝʥʦʚʘʥʠʝ % m / z ʌʦʨʤʫʣʘ ʄ.ʤ. 
ʈʝʛʠʩʪʨ. 

ˉ CAS 

1 2 3 4 5 6 7 8 9 

1 6,867 930 ʪʨʠʮʠʢʣʝʥ 0,3 
93,10 (100); 91,10 (43,65); 79,10 (30,30); 77,00 

(29,56); 41,10 (26,70) 
C10H16 136,2340 508-32-7 

2 7,058 935 Ŭ-ʪʫʡʝʥ 0,4 
93,10 (100); 91,10 (82,87); 77,00 (57,08); 92,10 

(38,98); 79,10 (21,99) 
C10H16 136,2340 2867-05-2 

3 7,320 941 Ŭ-ʧʠʥʝʥ 7,3 
93,10 (100); 91,10 (57,09); 77,10 (40,44); 92,10 

(37,99); 79,10 (34,53) 
C10H16 136,2340 80-56-8 

4 7,898 947 ʪʫʷ-2,4(10)-ʜʠʝʥ 0,1 
93,10 (100); 91,10 (52,73); 77,10 (40,82); 92,10 

(37,09); 79,10 (32,14) 
C10H14 134,2182 36262-09-6 

5 7,798 953 ʢʘʤʬʝʥ 8,25 
93,10 (100); 121,10 (56,04); 91,10 (45,22); 79,10 

(42,34); 77,10 (32,82) 
C10H16 136,2340 79-92-5 

6 8,711 975 ʩʘʙʠʥʝʥ 2,8 
93,10 (100); 91,10 (61,73); 77,10 (49,35); 79,10 

(35,36); 41,10 (32,47) 
C10H16 136,2340 3387-41-5 

7 8,829 977 ɓ-ʧʠʥʝʥ 1,43 
93,10 (100); 41,10 (56,30); 91,10 (40,92); 77,00 

(38,28); 79,10 (36,94) 
C10H16 136,2340 127-91-3 

8 9,227 987 2,3-ʜʝʛʠʜʨʦ-1,8-ʮʠʥʝʦʣ 0,3 
109,10 (100); 79,10 (56,19); 94,10 (28,46); 43,10 

(26,09); 77,00 (17,63) 
C10H16O 152,2334 92760-25-3 

9 9,536 994 ɓ-ʤʠʨʮʝʥ 3,3 
41,10 (100); 93,10 (84,10); 69,10 (63,24); 91,10 

(24,73); 53,10 (21,78) 
C10H16 136,2340 123-35-3 

10 10,121 1005 Ŭ-ʬʝʣʣʘʥʜʨʝʥ 0,1 
93,10 (100); 91,10 (85,33); 77,00 (56,34); 92,10 

(35,30); 136,05 (22,49) 
C10H16 136,2340 99-83-2 

11 10,550 1018 Ŭ-ʪʝʨʧʠʥʝʥ 2,0 
121,10 (100); 93,10 (94,62); 91,10 (78,08); 77,00 

(48,11), 136,05 (47,37) 
C10H16 136,2340 99-86-5 

12 10,715 1022 ʧ-ʮʠʤʝʥ 0,6 
119,10 (100); 91,10 (39,58); 134,05 (25,30); 

117,10 (16,48); 77,00 (12,73) 
C10H14 134,2182 99-87-6 

13 11,062 1030 1,8-ʮʠʥʝʦʣ 17,8 43,10 (100); 81,10 (52,61); 108,10 (45,63); 111,10 C10H18O 154,2493 470-82-6 
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(41,85); 41,10 (41,23) 

14 11,659 1031 ʣʠʤʦʥʝʥ 0,3 
68,10 (100); 67,10 (94,73); 93,10 (87,14); 79,10 

(62,95); 53,00 (43,37) 
C10H16 136,2340 138-86-3 

15 12,411 1061 ɔ-ʪʝʨʧʠʥʝʥ 3,0 
93,10 (100); 91,10 (72,11); 77,10 (45,74); 136,05 

(32,98); 121,10 (29,78) 
C10H16 136,2340 99-85-4 

16 12,589 1066 ʮʠʩ-ʩʘʙʠʥʝʥʛʠʜʨʘʪ 0,64 
43,10 (100); 71,00 (72,74); 41,10 (56,65); 93,10 

(53,76); 111,00 (42,93) 
C10H18O 154,2493 15537-55-0 

17 13,730 1092 ʪʝʨʧʠʥʦʣʝʥ 0,7 
93,10 (100); 121,10 (93,67); 91,10 (76,92);136,05 

(66,46), 79,00 (57,22) 
C10H16 136,2340 586-62-9 

18 13,95 1101 ʪʨʘʥʩ-ʩʘʙʠʥʝʥ ʛʠʜʨʘʪ 0,2 
93,10 (100); 121,20 (77,78); 91,10 (76,01); 136,20 

(55,48); 79,10 (55,06) 
C12H20O2 196,2860 17699-16-0 

19 14,280 1105 6,7-ʵʧʦʢʩʠʤʠʨʮʝʥ 1,3 
43,00 (100); 41,10 (37,51); 91,10 (32,88); 79,10 

(32,65); 53,10 (31,26) 
C10H16O 152,2334 29414-55-9 

20 14,280 1138 ʢʘʤʬʦʨʘ 32,5 
95,10 (100); 41,10 (70,96); 81,10 (68,61); 55,10 

(41,28); 67,10 (40,10) 
C10H18O 154,2493 464-48-2 

21 15,811 1140 ʪʨʘʥʩ-ʧʠʥʦʢʘʨʚʝʦʣ 1,2 
41,10 (100); 55,10 (83,00); 92,10 (80,22); 91,10 

(75,34); 53,10 (44,86) 
C10H16O 152,2334 547-61-5 

22 16,432 1154 ʧʠʥʦʢʘʨʚʦʥ 1,7 
53,10 (100); 81,10 (71,87); 41,10 (70,78); 79,10 

(57,54); 108,00 (50,94) 
C10H14O 150,2176 30460-92-5 

23 17,646 1181 ʪʝʨʧʠʥʝʥ-4-ʦʣ 2,9 
71,10 (100); 93,10 (73,27); 43,10 (61,18); 41,10 

(60,28); 111,10 (58,16) 
C10H18O 154,2493 562-74-3 

24 17,849 1186 ʤʠʨʪʝʥʘʣ 0,5 
79,10 (100); 77,10 (60,48); 107,10 (56,43); 91,10 

(53,06); 41,10 (35,21) 
C10H14O 150,2176 564-94-3 

25 18,475 1227 
ʮʠʩ-ʩʘʙʠʥʝʥʛʠʜʨʘʪ 

ʘʮʝʪʘʪ 
0,3 

41,10 (100); 55,10 (83,00); 92,10 (80,22); 91,10 

(75,34); 53,10 (44,86) 
C12H20O2 196,2860 77318-48-0 

26 22,471 1288 ʙʦʨʥʠʣʘʮʝʪʘʪ 0,2 
95,10 (100); 43,10 (88,97); 93,10 (53,44); 121,10 

(48,10);136,05 (47,15) 
C12H20O2 196,2860 76-49-3 

27 22,987 1305 
ʪʨʘʥʩ-

ʧʠʥʦʢʘʨʚʠʣʘʮʝʪʘʪ 
0,5 

43,10 (100); 91,10 (72,01); 92,10 (36,66); 41,10 

(30,12); 119,20 (27,90) 
C12H18O2 194,2701 1686-15-3 
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28 23,008 1325 ʤʠʨʪʝʥʠʣʘʮʝʪʘʪ 0,1 
43,00 (100); 91,10 (91,91); 92,10 (46,10); 119,10 

(41,88), 41,10 (27,89) 
C12H18O2 194,2701 1079-01-2 

29 26,577 1373 

ʙʫʪʘʥʦʚʘʷ ʢʠʩʣʦʪʘ, 2-

ʤʝʪʠʣ-, 

ʬʝʥʠʣʤʝʪʠʣʦʚʳʡ ʵʬʠʨ 

0,2 
91,10 (100); 57,10 (23,05); 65,10 (15,72): 41,10 

(14,08), 77,10 (10,78), 
C12H16O2 192,2542 56423-40-6 

30 26,945 1381 Ŭ-ʢʦʧʘʝʥ 0,4 
119,00 (100); 105,10 (96,85); 161,20 (89,30); 

91,10 (80,18); 93,10 (47,52) 
C15H24 204,3511 3856-25-5 

31 28,636 1420 b-ʢʘʨʠʦʬʠʣʣʝʥ 3,3 
41,10 (100); 91,10 (95,87); 79,10 (79,37); 93,10 

(69,78); 133,05 (68,05) 
C15H24 204,3511 87-44-5 

32 29,117 1430 ɓ-ʢʦʧʘʝʥ 0,1 
91,10 (100); 41,10 (89,98); 77,10 (75,09); 105,10 

(62,98); 79,10 (60,71) 
C15H24 204,3511 18252-44-3 

33 29,939 1453 ʛʫʤʫʣʝʥ 0,2 
93,10 (100); 67,10 (36,79); 91,10 (32,36); 79,00 

(30,18); 121,10 (29,47) 
ʉ15H24 204,3511 6753-98-6 

34 30,302 1462 (E)-ɓ-ʬʘʥʝʟʝʥ 0,6 
69,10 (100); 41,10 (97,00); 93,10 (57,02); 67,10 

(41,54); 79,10 (33,66) 
C15 H24 204,3511 18794-84-8 

35 30,835 1476 ɔ-ʛʫʨʴʶʥʝʥ 0,2 
79,10 (100); 119,10 (95,25); 91,10 (87,86); 121,10 

(87,11); 93,10( 75,42) 
C15 H24 204,3511 22567-17-5 

36 31,042 1482 ʛʝʨʤʘʢʨʝʥ ɼ 1,2 
91,10 (100); 161,20 (97,85); 105,10 (71,38); 41,10 

(57,25); 77,10 (55,99) 
C15H24 204,3511 23986-74-5 

37 31,042 1487 ɓ-ʩʝʣʠʥʝʥ 2,0 
161,20 (100); 91,10 (92,48); 105,10 (76,87); 41,10 

(61,02); 77,10 (51,70) 
C15H24 204,3511 17066-67-0 

38 34,611 1558 ʦʢʩʠʜ ʢʘʨʠʦʬʠʣʣʝʥʘ 0,9 
41,10 (100); 79,10 (85,62); 91,00( 69,49) %; 43,00( 

67,89); 93,10 (54,55) 
C15H24O 220,3505 1139-30-6 

ʄʦʥʦʪʝʨʧʝʥʳ 30,7  

ʅʘʩʳʱʝʥʥʳʝ ʢʠʩʣʦʨʦʜʦʤ ʤʦʥʦʪʝʨʧʝʥʳ 60,0  

ʉʝʩʢʚʠʪʝʨʧʝʥʳ 8,1  

ʅʘʩʳʱʝʥʥʳʝ ʢʠʩʣʦʨʦʜʦʤ ʩʝʩʢʚʠʪʝʨʧʝʥʳ 0,9  

ɼʨʫʛʠʝ 0,2  

ɺʩʝʛʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ 99,9  
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Tʘʙʣʠʮʘ 3.4. ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ A. annua L. (ʨ-ʥ ʈʫʜʘʢʠ) 

ˉ TR RI  ʅʘʠʤʝʥʦʚʘʥʠʝ % m / z ʌʦʨʤʫʣʘ ʄ.ʤ. 
ʈʝʛʠʩʪʨ. 

ˉ CAS 

1 2 3 4 5 6 7 8 9 

1 7,320 941 Ŭ-ʧʠʥʝʥ 2,8 
93,10 (100); 91,10 (57,09); 77,10 (40,44); 92,10 

(37,99); 79,10 (34,53); 
C10H16 136,2340 80-56-8 

2 7,798 953 ʢʘʤʬʝʥ 5,4 
93,10 (100); 121,10 (56,04); 91,10 (45,22); 79,10 

(42,34); 77,10 (32,82) 
C10H16 136,2340 79-92-5 

3 8,711 975 ʩʘʙʠʥʝʥ 0,8 
93,10 (100); 91,10 (61,73); 77,10 (49,35); 79,10 

(35,36), 41,10 (32,47) 
C10H16 136,2340 3387-41-5 

4 9,536 994 ɓ-ʤʠʨʮʝʥ 0,3 
41,10 (100); 93,10 (84,10); 69,10 (63,24); 91,10 

(24,73); 53,10 (21,78) 
C10H16 136,2340 123-35-3 

5 10,550 1018 Ŭ-ʪʝʨʧʠʥʝʥ 0,1 
121,10 (100); 93,10 (94,62); 91,10 (78,08); 77,00 

(48,11); 136,05 (47,37) 
C10H16 136,2340 99-86-5 

6 11,062 1030 1,8- ʮʠʥʝʦʣ 16,7 
43,10 (100); 81,10 (52,61); 108,10 (45,63); 111,10 

(41,85); 41,10 (41,23) 
C10H18O 154,2493 470-82-6 

7 12,411 1061 ɔ-ʪʝʨʧʠʥʝʥ 0,3 
93,10 (100); 91,10 (72,11); 77,10 (45,74); 136,05 

(32,98); 121,10 (29,78) 
C10H16 136,2340 99-85-4 

8 12,589 1066 ʮʠʩ-ʩʘʙʠʥʝʥʛʠʜʨʘʪ 0,2 
43,10 (100); 71,00 (72,74); 41,10 (56,65); 93,10 

(53,76); 111,00 (42,93) 
C10H18O 154,2493 15537-55-0 

9 13,730 1092 ʪʝʨʧʠʥʦʣʝʥ 0,4 
93,10 (100); 121,10 (93,67); 91,10 (76,92); 136,05 

(66,46); 79,00 (57,22) 
C10H16 136,2340 586-62-9 

10 14,280 1105 6,7-ʵʧʦʢʩʠʤʠʨʮʝʥ 0,3 
43,00 (100); 41,10 (37,51); 91,10 (32,88); 79,10 

(32,65); 53,10 (31,26) 
C10H16O 152,2334 29414-55-9 

11 14,280 1138 ʢʘʤʬʦʨʘ 58,9 
95,10 (100); 41,10 (70,96); 81,10 (68,61); 55,10 

(41,28); 67,10 (40,10) 
C10H18O 154,2493 464-48-2 

12 16,432 1154 ʧʠʥʦʢʘʨʚʦʥ 4,2 
53,10 (100); 81,10 (71,87); 41,10 (70,78); 79,10 

(57,54); 108,00 (50,94) 
C10H14O 150,2176 30460-92-5 

13 17,875 1170 ʙʦʨʥʝʦʣ 1,2 95,20 (100); 41,10 (33,11); 43,10 (18,24); 55,10 C10H18O 154,2493 507-70-0 
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(17,99); 67,10 (17,01) 

14 17,646 1181 ʪʝʨʧʠʥʝʥ-4-ʦʣ 1,7 
71,10 (100); 93,10 (73,27); 43,10 (61,18); 41,10 

(60,28); 111,10 (58,16) 
C10H18O 154,2493 562-74-3 

         

15 17,849 1186 ʤʠʨʪʝʥʘʣ 1,0 
79,10 (100); 77,10 (60,48); 107,10 (56,43); 91,10 

(53,06); 41,10 (35,21) 
C10H14O 150,2176 564-94-3 

16 18,475 1227 
ʮʠʩ-ʩʘʙʠʥʝʥʛʠʜʨʘʪ 

ʘʮʝʪʘʪ 
0,4 

41,10 (100); 55,10 (83,00); 92,10 (80,22); 91,10 

(75,34); 53,10 (44,86) 
C12H20O2 196,2860 77318-48-0 

17 22,471 1288 ʙʦʨʥʠʣʘʮʝʪʘʪ 0,1 
95,10 (100); 43,10 (88,97); 93,10 (53,44); 121,10 

(48,10);136,05 (47,15) 
C12H20O2 196,2860 76-49-3 

18 22,851 1305 
ʪʨʘʥʩ-

ʧʠʥʦʢʘʨʚʠʣʘʮʝʪʘʪ 
0,5 

43,10 (100); 91,10 (72,01); 92,10 (36,66); 41,10 

(30,12); 119,20 (27,90) 
C12H18O2 194,2701 1686-15-3 

19 23,008 1325 ʤʠʨʪʝʥʠʣʘʮʝʪʘʪ 0,1 
43,00 (100); 91,10 (91,91); 92,10 (46,10); 119,10 

(41,88); 41,10 (27,89) 
C12H18O2 194, 2701 1079-01-2 

20 28,636 1420 b-ʢʘʨʠʦʬʠʣʣʝʥ 2,9 
41,10 (100); 91,10 (95,87); 79,10 (79,37); 93,10 

(69,78); 133,05 (68,05) 
C15H24 204,3511 87-44-5 

21 30,302 1462 (E)-ɓ-ʬʘʤʝʟʝʥ 0,7 
69,10 (100); 41,10 (97,00); 93,10 (57,02), 67,10 

(41,54); 79,10 (33,66) 
C15H24 204,3511 18794-84-8 

22 34,611 1558 ʦʢʩʠʜ ʢʘʨʠʦʬʠʣʣʝʥʘ 0,3 
41,10 (100), 79,10 (85,62), 91,00 (69,49), 43,00 

(67,89), 93,10 (54,55) 
C15H24O 220,3505 1139-30-6 

ʄʦʥʦʪʝʨʧʝʥ r 13,2  

ʅʘʩʳʱʝʥʥʳʝ ʢʠʩʣʦʨʦʜʦʤ ʤʦʥʦʪʝʨʧʝʥʳ 82,3  

ʉʝʩʢʚʠʪʝʨʧʝʥ r 3,3  

ʅʘʩʳʱʝʥʥʳʝ ʢʠʩʣʦʨʦʜʦʤ ʩʝʩʢʚʠʪʝʨʧʝʥʳ 0,3  

ɼʨʫʛʠʝ 0,2  

ɺʩʝʛʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ 99,3  
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Tʘʙʣʠʮʘ 3.5. ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ A. annua L. (ʛ. ɻʠʩʩʘʨ) 

 

ˉ TR RI  ʅʘʠʤʝʥʦʚʘʥʠʝ % m / z ʌʦʨʤʫʣʘ ʄ.ʤ. 
ʨʝʛʠʩʪʨ. 

ˉ CAS 

1 6,867 930 ʪʨʠʮʠʢʣʝʥ 0,1 
93,10 (100); 91,10 (43,65); 79,10 (30,30); 77,00 

(29,56); 41,10 (26,70) 
C10H16 136,2340 508-32-7 

2 7,058 935 Ŭ-ʪʫʡʝʥ 0,3 
93,10 (100); 91,10 (82,87); 77,00 (57,08); 92,10 

(38,98); 79,10 (21,99) 
C10H16 136,2340 2867-05-2 

3 7,320 941 Ŭ-ʧʠʥʝʥ 1,9 
93,10 (100); 91,10 (57,09); 77,10 (40,44); 92,10 

(37,99); 79,10 (34,53) 
C10H16 136,2340 80-56-8 

4 7,798 953 ʢʘʤʬʝʥ 4,5 
93,10 (100); 121,10 (56,04); 91,10 (45,22); 79,10 

(42,34); 77,10 (32,82) 
C10H16 136,2340 79-92-5 

5 8,711 975 ʩʘʙʠʥʝʥ 0,6 
93,10 (100); 91,10 (61,73); 77,10 (49,35); 79,10 

(35,36); 41,10 (32,47) 
C10H16 136,2340 3387-41-5 

6 8,829 977 ɓ-ʧʠʥʝʥ 0,3 
93,10 (100); 41,10 (56,30); 91,10 (40,92); 77,00 

(38,28); 79,10 (36,94) 
C10H16. 136,2340 127-91-3 

7 9,536 994 ɓ-ʤʠʨʮʝʥ 0,6 
41,10 (100); 93,10 (84,10); 69,10 (63,24); 91,10 

(24,73); 53,10 (21,78) 
C10H16. 136,2340 123-35-3 

8 10,121 1005 Ŭ-ʬʝʣʣʘʥʜʨʝʥ 0,2 
93,10 (100); 91,10 (85,33); 77,00 (56,34); 92,10 

(35,30); 136,05 (22,49) 
C10H16 136,2340 99-83-2 

9 10,550 1018 Ŭ-ʪʝʨʧʠʥʝʥ 0,1 
121,10 (100); 93,10 (94,62); 91,10 (78,08); 77,00 

(48,11), 136,05 (47,37) 
C10H16 136,2340 99-86-5 

10 10,715 1022 ʧ-ʮʠʤʝʥ 0,2 
119,10 (100); 91,10 (39,58); 134,05 (25,30); 

117,10 (16,48); 77,00 (12,73) 
C10H14 134,2182 99-87-6 

11 11,062 1030 1,8- ʮʠʥʝʦʣ 13,7 
43,10 (100); 81,10 (52,61); 108,10 (45,63); 111,10 

(41,85); 41,10 (41,23) 
C10H18O 154,2493 470-82-6 

12 12,411 1061 ɔ-ʪʝʨʧʠʥʝʥ 0,6 
93,10 (100); 91,10 (72,11); 77,10 (45,74); 136,05 

(32,98); 121,10 (29,78) 
C10H16 136,2340 99-85-4 

13 12,589 1066 ʮʠʩ-ʩʘʙʠʥʝʥʛʠʜʨʘʪ 0,5 
43,10 (100); 71,00 (72,74); 41,10 (56,65); 93,10 

(53,76); 111,00 (42,93) 
C10H18O 154,2493 15537-55-0 

14 13,95 1101 ʪʨʘʥʩ-ʩʘʙʠʥʝʥ ʛʠʜʨʘʪ 0,3 
93,10 (100); 121,20 (77,78); 91,10 (76,01); 136,20 

(55,48); 79,10 (55,06) 
C12H20O2 196,2860 17699-16-0 

15 14,280 1138 ʢʘʤʬʦʨʘ 51,5 
95,10 (100); 41,10 (70,96); 81,10 (68,61); 55,10 

(41,28); 67,10 (40,10) 
C10H18O 154,2493 464-48-2 
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16 16,432 1154 ʧʠʥʦʢʘʨʚʦʥ 3,5 
53,10 (100); 81,10 (71,87); 41,10 (70,78); 79,10 

(57,54); 108,00 (50,94) 
C10H14O 150,2176 30460-92-5 

17 16,915 1170 ʙʦʨʥʝʦʣ 2,1 
95,20 (100); 41,10 (33,11); 43,10 (18,24); 55,10 

(17,99); 67,10 (17,01) 
C10H18O 154,2493 507-70-0 

18 17,646 1181 ʪʝʨʧʠʥʝʥ-4-ʦʣ 5,2 
71,10 (100); 93,10 (73,27); 43,10 (61,18); 41,10 

(60,28); 111,10 (58,16) 
C10H18O 154,2493 562-74-3 

19 19,129 1214 ʪʨʘʥʩ-ʢʘʨʚʝʦʣ 2,8 
84,10 (100); 41,10 (90,74); 55,10 (71,95); 109,10 

(60,33); 83,10 (50,63) 
C10H16O 150,2176 1197-07-5 

20 22,471 1288 ʙʦʨʥʠʣʘʮʝʪʘʪ 0,5 
95,10 (100); 43,10 (88,97); 93,10 (53,44); 121,10 

(48,10); 136,05 (47,15) 
C12H20O2 196,2860 76-49-3 

21 24,652 1300 
ʪʨʘʥʩ-

ʧʠʥʦʢʘʨʚʠʣʘʮʝʪʘʪ 
1,2 

43,10 (100); 91,10 (72,01); 92,10 (36,66); 41,10 

(30,12); 119,20 (27,90) 
C12H18O2 194,2701 1686-15-3 

22 26,945 1381 Ŭ-ʢʦʧʘʝʥ 0,2 
119,00 (100); 105,10 (96,85); 161,20 (89,30); 

91,10 (80,18); 93,10 (47,52) 
C15H24 204,3511 3856-25-5 

23 28,636 1420 b-ʢʘʨʠʦʬʠʣʣʝʥ 4,9 
41,10 (100); 91,10 (95,87); 79,10 (79,37); 93,10 

(69,78); 133,05 (68,05) 
C15H24 204,3511 87-44-5 

24 29,117 1430 ɓ-ʢʦʧʘʝʥ 0,9 
91,10 (100); 41,10 (89,98); 77,10 (75,09); 105,10 

(62,98); 79,10 (60,71) 
C15H24 204,3511 18252-44-3 

25 30,302 1462 (E)-ɓ-ʬʘʤʝʟʝʥ 0,8 
69,10 (100); 41,10 (97,00); 93,10 (57,02); 67,10 

(41,54); 79,10 (33,66) 
C15H24 204,3511 18794-84-8 

26 30,835 1476 ɔ-ʛʫʨʴʶʥʝʥ 0,2 
79,10 (100); 119,10 (95,25); 91,10 (87,86); 121,10 

(87,11); 93,10 (75,42) 
C15H24 204,3511 22567-17-5 

27 31,042 1482 ʛʝʨʤʘʢʨʝʥ ɼ 0,1 
91,10 (100); 161,20 (97,85); 105,10 (71,38); 41,10 

(57,25); 77,10 (55,99) 
C15H24 204,3511 23986-74-5 

28 34,611 1558 ʦʢʩʠʜ ʢʘʨʠʦʬʠʣʣʝʥʘ 0,9 
41,10 (100); 79,10 (85,62); 91,00 (69,49); 43,00 

(67,89); 93,10 (54,55) 
C15H24O 220,3505 1139-30-6 

ʄʦʥʦʪʝʨʧʝʥ r 9,4  

ʅʘʩʳʱʝʥʥʳʝ ʢʠʩʣʦʨʦʜʦʤ ʤʦʥʦʪʝʨʧʝʥʳ 81,3  

ʉʝʩʢʚʠʪʝʨʧʝʥ r 7,1  

ʅʘʩʳʱʝʥʥʳʝ ʢʠʩʣʦʨʦʜʦʤ ʩʝʩʢʚʠʪʝʨʧʝʥʳ 0,9  

ɼʨʫʛʠʝ 0,2  

ɺʩʝʛʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ 98,7  
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ɺ ʩʫʤʤʝ ʢʘʤʬʦʨʘ, 1,8-ʮʠʥʝʦʣ, ʢʘʤʬʝʥ ʠ Ŭ-ʧʠʥʝʥ ʩʦʩʪʘʚʣʷʶʪ ʧʨʠʤʝʨʥʦ 

65,85%, 84,8%, 71,3% ʩʦʩʪʘʚʘ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʧʦʣʳʥʠ ʦʜʥʦʣʝʪʥʝʡ ʠʟ ɺʘʨʟʦʙʩʢʦʛʦ 

ʨʘʡʦʥʘ, ʨʘʡʦʥʘ ʈʫʜʘʢʠ ʠ ʛ. ɻʠʩʩʘʨʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʠʩʢʘ 

ʬʨʘʛʤʝʥʪʘʮʠʠ ʦʩʥʦʚʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʧʦʣʳʥʠ ʦʜʥʦʣʝʪʥʝʡ ʚ ʤʘʩʩ-

ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʦʡ ʙʘʟʝ ʜʘʥʥʳʭ NIST14 ʠ Wiley10 ʧʦʜʨʦʙʥʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ 

ʨʠʩʫʥʢʘʭ 3.15-3.23.  

ʉʨʘʚʥʝʥʠʝ m/z ʬʨʘʛʤʝʥʪʘʮʠʠ ʤʦʣʝʢʫʣʳ ʢʘʤʬʦʨ r (ɸ) 1,8-ʮʠʥʝʦʣʘ (ɹ),  

ʢʘʤʬʝʥʘ (ɺ), ʩʘʙʠʥʝʥ (ɻ), b-ʤʠʨʮʝʥ (ɼ), Ŭ-ʧʠʥʝʥʘ (ɽ), ʧʠʥʦʢʘʨʚʦʥ (ɪ), ʪʝʨʧʠʥʝʥ-4 

(ɾ), ʢʘʨʠʦʬʠʣʝʥ (ɿ) ʩʦʚʧʘʜʘʶʪ c ʣʠʪʝʨʘʪʫʨʥʠʤʠ ʜʘʥʥʳʤʠ ʩ ʚʳʩʦʢʦʡ 

ʚʝʨʦʷʪʥʦʩʪʴʶ: ʢʘʤʬʦʨʘ ï 97%, 1,8-ʮʠʥʝʦʣ ï 98%, ʢʘʤʬʝʥ ï 96%, ʩʘʙʠʥʝʥ 91%, b-

ʤʠʨʮʝʥ 93%, Ŭ-ʧʠʥʝʥ ï 98%. ʧʠʥʦʢʘʚʦʥ ï 90%, ʪʝʨʧʠʥʝʥ-4-ʦʣ ï70%, ʢʘʨʠʦʬʠʣʝʥ 

99%. ʄʘʩʩ-ʬʨʘʛʤʝʥʪʘʮʠʷ (m/z) ʤʦʣʝʢʫʣ rʢʘʤʬʦʨʳ ʫʢʘʟʳʚʘʝʪ ʥʘ ʝʝ ʦʙʨʘʟʦʚʘʥʠʝ 

ʩʣʝʜʫʶʱʠʤʠ ʤʘʩʩ-ʬʨʘʛʤʝʥʪʘʤʠ: 95,10 (100); 41,10 (70,96); 81,10 (68,61); 55,10 

(41,28); 67,10 (40,10) (ʨʠʩ. 3.15).  

ʇʨʠ ʤʘʩʩ-ʬʨʘʛʤʝʥʪʘʮʠʷ (m/z) ʤʦʣʝʢʫʣ r1,8-ʮʠʥʝʦʣʘ ʦʙʨʘʟʫʪʁʩʷ ʩʣʝʜʫʶʱʠʝ 

ʤʘʩʩ-ʬʨʘʛʤʝʥʪʳ: 43,10 (100); 81,10 (52,61); 108,10 (45,63); 111,10 (41,85); 41,10 

(41,23), ʢʦʪʦʨʳʝ ʥʘ 98% ʩʦʚʧʘʜʘʪʁ ʩ ʤʘʩʩ-ʩʧʝʢʪʨʘʣʥɹʳʤʠ ʜʘʥʥʳʤʠ NIST14 

ʤʦʣʝʢʫʣʳ 1,8-ʮʠʥʝʦʣʘ (ʨʠʩ. 3.16).  

ʉʣʝʜʫʶʱʠʝ ʤʘʩʩ-ʬʨʘʛʤʝʥʪʳ 93,10 (100); 121,10 (56,04); 91,10 (45,22); 79,10 

(42,34); 77,10 (32,82) ʦʙʨʘʟʫʶʪʩʷ ʧʨʠ ʤʘʩʩ-ʬʨʘʛʤʝʥʪʘʮʠʠ ʢʘʤʬʝʥʘ, ʢʦʪʦʨʳʝ ʥʘ 

96% ʩʦʚʧʘʜʘʪʁ ʩ ʤʘʩʩ-ʩʧʝʢʪʨʘʣʥɹʳʤʠ ʜʘʥʥʳʤʠ ʠʟ ʙʘʟ r ʜʘʥʥʳʭ NIST14. 

ʈʝʟʫʣʴʪʘʪʳ ʧʦʠʩʢʘ ʤʘʩʩ-ʬʨʘʛʤʝʥʪʘʮʠʠ ʢʘʤʬʝʥʘ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ 

ʨʠʩʫʥʢʝ 3.17.  

ʄʘʩʩ-ʬʨʘʛʤʝʥʪʘʮʠ ̫ (m/z) ʩʘʙʠʥʝʥ ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʦʩʥʦʚʥʳʭ 

ʬʨʘʛʤʝʥʪʦʚ ʩ ʤʘʩʩʘʤʠ 93,10 (100); 91,10 (61,73); 77,10 (49,35); 79,10 (35,36); 41,10 

(32,47), ʯʪʦ ʥʘ 91% ʩʦʚʧʘʜʘʝʪ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ NIST14 (ʨʠʩ 3.18).  

ʄʘʩʩ-ʬʨʘʛʤʝʥʪʘʮʠ ̫ (m/z) b-ʤʠʨʮʝʥ ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʦʩʥʦʚʥʳʭ 

ʬʨʘʛʤʝʥʪʦʚ ʩ ʤʘʩʩʘʤʠ 41,10 (100); 93,10 (84,10); 69,10 (63,24); 91,10 (24,73); 53,10 

(21,78), ʯʪʦ ʥʘ 93%, ʩʦʚʧʘʜʘʝʪ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ NIST14 (ʨʠʩ 3.19).  
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ʄʘʩʩ-ʬʨʘʛʤʝʥʪʘʮʠ ̫ (m/z) Ŭ-ʧʠʥʝʥʘ ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʦʩʥʦʚʥʳʭ 

ʬʨʘʛʤʝʥʪʦʚ ʩ ʤʘʩʩʘʤʠ 93,10 (100); 91,10 (57,09); 77,10 (40,44); 92,10 (37,99); 79,10 

(34,53), ʯʪʦ ʥʘ 98% ʩʦʚʧʘʜʘʝʪ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ NIST14 (ʨʠʩ 3.20).  

ʄʘʩʩ-ʬʨʘʛʤʝʥʪʘʮʠ ̫ (m/z) ʧʠʥʦʢʘʨʚʦʥ ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʦʩʥʦʚʥʳʭ 

ʬʨʘʛʤʝʥʪʦʚ ʩ ʤʘʩʩʘʤʠ 53,10 (100); 81,10 (71,87); 41,10 (70,78); 79,10 (57,54); 

108,00 (50,94), ʯʪʦ ʥʘ 90% ʩʦʚʧʘʜʘʝʪ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ NIST14 (ʨʠʩ 3.21).  

ʄʘʩʩ-ʬʨʘʛʤʝʥʪʘʮʠ ̫ (m/z) ʪʝʨʧʠʥʝʥ-4-ʦʣ ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ 

ʦʩʥʦʚʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ʩ ʤʘʩʩʘʤʠ 71,10 (100); 93,10 (73,27); 43,10 (61,18); 41,10 

(60,28); 111,10 (58,16), ʯʪʦ ʥʘ 70%, ʩʦʚʧʘʜʘʝʪ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ NIST14 (ʨʠʩ 3.22).  

ʄʘʩʩ-ʬʨʘʛʤʝʥʪʘʮʠ ̫ (m/z) ʢʘʨʠʦʬʠʣʝʥ ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʦʩʥʦʚʥʳʭ 

ʬʨʘʛʤʝʥʪʦʚ ʩ ʤʘʩʩʘʤʠ 41,10 (100); 91,10 (95,87); 79,10 (79,37); 93,10 (69,78); 

133,05 (68,05), ʯʪʦ ʥʘ 99% ʩʦʚʧʘʜʘʝʪ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ NIST14 (ʨʠʩ 3.23).  
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1. Bicyclo[2.2.1]heptan-2-one, 1,7,... 26094 000464-48-2 (97%) 

2.(+)-2-Bornanone 25851 000464-49-3 (96%) 
3.(+)-2-Bornanone 25846 000464-49-3 (95%) 

ʈʠʩʫʥʦʢ 3.15. ʈʝʟʫʣʴʪʘʪʳ ʠʜʝʥʪʠʬʠʢʘʮʠʠ (ʙʘʟʘ ʜʘʥʥʳʭ ï NIST14) ʢʘʤʬʦʨʘ ʠʟ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ A. annua L. (ɸ) 
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1. Eucalyptol ï 27458 000470-82-6 (98%) 

2. Eucalyptol ï 27464 000470-82-6 (93%) 

3. Eucalyptol ï 27467 000470-82-6 (72%) 

 

ʈʠʩʫʥʦʢ 3.16. ʈʝʟʫʣʴʪʘʪʳ ʠʜʝʥʪʠʬʠʢʘʮʠʠ (ʙʘʟʘ ʜʘʥʥʳʭ ï NIST14) 1,8-ʮʠʥʝʦʣʘ (ʵʚʢʘʣʠʧʪʦʣʘ) ʠʟ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ A. annua L. (ɹ) 
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1. Camphene ï16029 000079-92-5 (96%) 

2. Camphene ï 16039 000079-92-5 (96%) 

3. Bicyclo[2.2.1]heptane, 2,2-dimet... ï16285 005794-04-7 (93%) 

 

ʈʠʩʫʥʦʢ 3.17. ʈʝʟʫʣʴʪʘʪʳ ʠʜʝʥʪʠʬʠʢʘʮʠʠ (ʙʘʟʘ ʜʘʥʥʳʭ ï NIST14) ʢʘʤʬʝʥʘ ʠʟ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ A. annua L. (ɺ) 
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1. beta.-Phellandrene 16088 000555-10-2 (91%) 

2. Bicyclo[3.1.0]hex-2-ene, 4-methy... 16276 028634-89-1 (91%) 

3. Bicyclo[3.1.0]hexane, 4-methylen... 16270 003387-41-5 (90%) 

 

ʈʠʩʫʥʦʢ 3.18. ʈʝʟʫʣʴʪʘʪʳ ʠʜʝʥʪʠʬʠʢʘʮʠʠ (ʙʘʟʘ ʜʘʥʥʳʭ ï NIST14) ʩʘʙʠʥʝʥ ʠʟ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ A. annua L. (ɻ) 
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1. Bicyclo[3.1.0]hexane, 4-methylen... 16270 003387-41-5 (93%) 

2 .beta.-Myrcene 16061 000123-35-3 (90%) 

3 .beta.-Myrcene 16066 000123-35-3 (90%) 

 

ʈʠʩʫʥʦʢ 3.19. ʈʝʟʫʣʴʪʘʪʳ ʠʜʝʥʪʠʬʠʢʘʮʠʠ (ʙʘʟʘ ʜʘʥʥʳʭ ï NIST14) b-ʤʠʨʮʝʥ ʠʟ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ A. annua L. (ɼ) 
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1. (1R)-2,6,6-Trimethylbicyclo[3.1... ï 16226 007785-70-8 (98%) 

2. alpha.ïPinene ï 16063 000080-56-8 (96%) 

3. alpha.ïPinene ï 16070 000080-56-8 (93%) 

 

ʈʠʩʫʥʦʢ 3.20. ʈʝʟʫʣʴʪʘʪʳ ʠʜʝʥʪʠʬʠʢʘʮʠʠ (ʙʘʟʘ ʜʘʥʥʳʭ ï NIST14) a-ʧʠʥʝʥʘ ʠʟ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ A. annua L. (ɽ)  
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1. Pinocarvone 24351 030460-92-5 (90%) 

2. 6-Aminotetrazolo(b)pyridazine 16322 019195-43-8 (50%) 

3. Cyclohexene, 1-nitro- 12014 002562-37-0 (35%) 

 

ʈʠʩʫʥʦʢ 3.21. ʈʝʟʫʣʴʪʘʪʳ ʠʜʝʥʪʠʬʠʢʘʮʠʠ (ʙʘʟʘ ʜʘʥʥʳʭ ï NIST14) ʧʠʥʦʢʘʨʚʦʥ ʠʟ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ A. annua L. (ɪ) 
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1.Terpinen-4-ol 27505 000562-74-3 (70%) 

2. 3-Cyclohexen-1-ol, 4-methyl-1-(1... 27780 020126-76-5 (64%) 

3. 3-Cyclohexen-1-ol, 4-methyl-1-(1... 27776 020126-76-5 (64%) 

 

ʈʠʩʫʥʦʢ 3.22. ʈʝʟʫʣʴʪʘʪʳ ʠʜʝʥʪʠʬʠʢʘʮʠʠ (ʙʘʟʘ ʜʘʥʥʳʭ ï NIST14) ʪʝʨʧʠʥʝʥ-4-ʦʣ ʠʟ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ A. annua L. (ɾ) 
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1.Caryophyllene 68509 000087-44-5  (99%) 

2. Bicyclo[5.2.0]nonane, 2-methylen... 68695 242794-76-9  (92%). 

3. 1,4-Methanophthalazine, 1,4,4a,7... 44447 1000221-84-9  (58%). 

 

ʈʠʩʫʥʦʢ 3.23. ʈʝʟʫʣʴʪʘʪʳ ʠʜʝʥʪʠʬʠʢʘʮʠʠ (ʙʘʟʘ ʜʘʥʥʳʭ ï NIST14) ʢʘʨʠʦʬʠʣʝʥ ʠʟ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ A. annua L. (ɿ) 
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ʍʠʤʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʧʦʣʳʥʠ 

ʦʜʥʦʣʝʪʥʝʡ (ʢʘʤʬʦʨʘ, 1,8-ʮʠʥʝʦʣ, ʢʘʤʬʝʥ ʠ Ŭ-ʧʠʥʝʥ) ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 

3.24.  

 

ʈʠʩʫʥʦʢ 3.24. ʉʪʨʫʢʪʫʨʥʳʝ ʬʦʨʤʫʣʳ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ A. annua L. 

 

ɺ ʵʬʠʨʥʦʤ ʤʘʩʣʝ ʧʦʣʳʥʠ ʦʜʥʦʣʝʪʥʝʡ, ʧʨʦʠʟʨʘʩʪʘʶʱʝʡ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ, 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ 40 ʩʦʝʜʠʥʝʥʠʡ. ʇʦ ʢʦʤʧʦʥʝʥʪʥʦʤʫ ʩʦʩʪʘʚʫ ʤʘʩʣʦ ʦʪʥʦʩʠʪʩʷ ʢ 

ʭʝʤʦʪʠʧʫ, ʩʦʜʝʨʞʘʱʝʤʫ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʤʦʥʦʪʝʨʧʝʥʦʚʳʝ ʠ 

ʩʝʩʢʚʠʪʝʨʧʝʥʦʚʳʝ ʩʦʝʜʠʥʝʥʠʷ. ɺ ʩʦʩʪʘʚʝ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʢʘʤʬʦʨʘ (32,5-58,9%), 1,8-ʮʠʥʝʦʣ (13,7-17,8%), ʢʘʤʬʝʥ (4,5-

8,4%) ʠ Ŭ-ʧʠʥʝʥ (1,9-7,3%). ɺ ʵʬʠʨʥʦʤ ʤʘʩʣʝ ʨʘʩʪʝʥʠʡ ʠʟ ʨʘʟʥʳʭ ʧʦʧʫʣʷʮʠʡ ʠʭ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʨʘʟʣʠʯʘʝʪʩʷ. ɺʦʟʤʦʞʥʦ, ʠʭ ʙʠʦʩʠʥʪʝʟ ʦʙʫʩʣʦʚʣʝʥ 

ʫʩʣʦʚʠʷʤʠ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʨʘʩʪʝʥʠʡ. ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ 

ʨʘʩʪʠʪʝʣʴʥʦʤ ʦʨʛʘʥʠʟʤʝ, ʟʘʚʠʩʷʪ ʦʪ ʪʝʤʧʝʨʘʪʫʨʥʦ-ʚʣʘʞʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʫʩʣʦʚʠʡ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʨʘʩʪʝʥʠʡ. ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʚʣʘʛʠ ʜʣʷ 

ʨʘʩʪʝʥʠʡ ʷʚʣʷʶʪʩʷ ʘʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ.  

ʆʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʵʬʠʨʥʳʭ ʤʘʩʝʣ, ʩʦʜʝʨʞʘʥʠʝ ʢʦʪʦʨʳʭ 0,1% ʠ ʚʳʰʝ, 

ʦʙʥʘʨʫʞʝʥʳ ʢʘʢ ʩʨʝʜʠ ʧʦʩʪʦʷʥʥʳʭ, ʪʘʢ ʠ ʩʧʦʨʘʜʠʯʝʩʢʠ ʧʦʷʚʣʷʶʱʠʭʩʷ 

ʢʦʤʧʦʥʝʥʪʦʚ (ʪʘʙʣ. 3.6).  

 

 
 

ʢʘʤʬʦʨʘ 1,8-ʮʠʥʝʦʣ 

  

ʢʘʤʬʝʥ Ŭ-ʧʠʥʝʥ 
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Tʘʙʣʠʮʘ 3.6. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ A. annua L. 

ʂʦʤʧʦʥʝʥʪ RI  

ʉʦʜʝʨʞʘʥʠʝ, % 

ʮʝʣʴʥʦʛʦ ʤʘʩʣʘ 

1 2 3 

1 2 3 4 5 

ʄʦʥʦʪʝʨʧʝʥ rʘʮʠʢʣʠʯʝʩʢʠʝ / ʉ10ʅ16 

ɓ-ʄʠʨʮʝʥ 994 3,3 0,3 0,6 

ʧ-ʎʠʤʝʥ 1022 0,6  0,2 

ʄʦʥʦʪʝʨʧʝʥʳ ʤʦʥʦʮʠʢʣʠʯʝʩʢʠʝ / ʉ10ʅ16 

Ŭ-ʌʝʣʣʘʥʜʨʝʥ 1005 0,1  0,2 

Ŭ-ʊʝʨʧʠʥʝʥ 1018 0,1 0,1 0,1 

ʃʠʤʦʥʝʥ 1031 0,3   

ɔ-ʊʝʨʧʠʥʝʥ    1061 3,0 0,3 0,6 

ʊʝʨʧʠʥʦʣʝʥ 1092 0,7 0,4  

ʂʠʩʣʦʨʦʜʥʳʝ ʧʨʦʠʟʚʦʜʥʳʝ ʤʦʥʦʪʝʨʧʝʥʦʚ ʤʦʥʦʮʠʢʣʠʯʝʩʢʠʭ / C10H16O 

6,7-ʕʧʦʢʩʠʤʠʨʮʝʥ 1105 1,3 0,3  

ʪʨʘʥʩ-ʂʘʨʚʝʦʣ 1214   2,8 

1,8-ʎʠʥʝʦʣ 1030 17,8 16,7 13,7 

ʊʝʨʧʠʥʝʥ-4-ʦʣ 1181 1,2 1,7 5,2 

ʄʦʥʦʪʝʨʧʝʥʳ ʙʠʮʠʢʣʠʯʝʩʢʠʝ / C10ʅ16 

Ŭ-ʇʠʥʝʥ 941 7,3 2,8 1,9 

ʂʘʤʬʝʥ 953 8,25 5,4 4,5 

ʉʘʙʠʥʝʥ 975 2,8 0,8 0,6 

b-ʇʠʥʝʥ 977 1,43  0,3 

ʂʠʩʣʦʨʦʜʥʳʝ ʧʨʦʠʟʚʦʜʥʳʝ ʤʦʥʦʪʝʨʧʝʥʦʚ ʙʠʮʠʢʣʠʯʝʩʢʠʭ / C10H16O 

Ŭ-ʊʫʡʝʥ 935 0,4  0,3 

ʊʫʷ-2,4(10)-ʜʠʝʥ 947 0,1   

2,3-ɼʝʛʠʜʨʦ-1,8-ʮʠʥʝʦʣ 987 0,3   

ʮʠʩ-ʉʘʙʠʥʝʥ ʛʠʜʨʘʪ 1066 0,64 0,4 0,5 

ʪʨʘʥʩ-ʉʘʙʠʥʝʥ ʛʠʜʨʘʪ (ʩʧʠʨʪ) 1101 0,2  0,3 

ʊʨʘʥʩ-ʧʠʥʦʢʘʨʚʝʦʣ 1140 1,2   

ʂʘʬʦʨʘ 1138 32,5 58,9 51,5 

ɹʦʨʥʝʦʣ 1170  1,2 2,1 

ʇʠʥʦʢʘʨʚʦʥ 1154 1,7 4,2 3,5 

ʄʠʨʪʝʥʘʣ (ʘʣʜʝʛʠʜ) 1186 0,5 1,0  

ʮʠʩ-ʉʘʙʠʥʝʥʛʠʜʨʘʪ ʘʮʝʪʘʪ (ʩʣʦʞʥʳʡ 

ʵʬʠʨ) 
1227 0,3 0,4  

ɹʦʨʥʠʣʘʮʝʪʘʪ 1288 0,2 0,1 0,5 
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ʪʨʘʥʩ-ʇʠʥʦʢʘʨʚʠʣ ʘʮʝʪʘʪ 1305 0,5 0,5 1,2 

ʄʠʨʪʝʥʠʣ ʘʮʝʪʘʪ 1325 0,1 0,1  

b-ʂʘʨʠʦʬʠʣʣʝʥ 1420 3,3 2,9 4,9 

ʄʦʥʦʪʝʨʧʝʥʳ ʪʨʠʮʠʢʣʠʯʝʩʢʠʝ / C C10H1610H16 

ʊʨʠʮʠʢʣʝʥ 930 0,3  0,1 

ɸʮʠʢʣʠʯʝʩʢʠʝ ʩʝʩʢʚʠʪʝʨʧʝʥʳ / C15H24 (ʧʨʦʠʟʚʦʜʥʳʝ ʬʘʨʥʝʟʘʥʘ) 

(E)-ɓ-ʌʘʨʥʝʟʝʥ 1462  0,6 0,7 0,8 

ʄʦʥʦʮʠʢʣʠʯʝʩʢʠʝ ʩʝʩʢʚʠʪʝʨʧʝʥʳ / C15H24 

ɻʝʨʤʘʢʨʝʥ D 1482 1,2  0,1 

ɻʫʤʫʣʝʥ 1453 0,2   

ɹʠʮʠʢʣʠʯʝʩʢʠʝ ʩʝʩʢʚʠʪʝʨʧʝʥʳ / C15H24 (ʨʷʜ ʩʝʣʠʥʘʥʘ) 

ɓ-ʉʝʣʠʥʝʥ 1487 2,0   

ʊʨʠʮʠʢʣʠʯʝʩʢʠʝ ʩʝʩʢʚʠʪʝʨʧʝʥʳ / C15H24 (ʪʠʧ ʢʦʧʘʥʘ) 

Ŭ-ʂʦʧʘʝʥ 1381 0,4  0,2 

b-ʂʘʧʘʝʥ 1430 0,1  0,9 

ɔ-ɻʫʨʴʶʥʝʥ 1476 0,2  0,2 

ʂʠʩʣʦʨʦʜʥʳʝ ʧʨʦʠʟʚʦʜʥʳʝ ʩʝʩʢʚʠʪʝʨʧʝʥʦʚ ʙʠʮʠʢʣʠʯʝʩʢʠʭ / C15H24O 

ʆʢʩʠʜ ʢʘʨʠʦʬʠʣʣʝʥʘ 1558 0,9 0,3 0,9 

ɸʨʦʤʘʪʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ 

ɹʫʪʘʥʦʚʘʷ ʢʠʩʣʦʪʘ, 2-ʤʝʪʠʣ-, 

ʬʝʥʠʣʤʝʪʠʣʦʚʳʡ ʵʬʠʨ 
1373 0,2   

 

3.6. ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ A. annua L. 

 

ʂʘʤʬʦʨʘ (1,7,7-ʪʨʠʤʝʪʠʣʙʠʮʠʢʣʦ-[2.2.1]-ʛʝʧʪʘʥ-2-ʦʥ), ʤʦʥʦʪʝʨʧʝʥʦʠʜ. ʊʢʠʧ. 

ï 204ÁC; ʧʣʦʪʥʦʩʪʴ ï 0,990 ʛ/ʩʤį; ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʝʣʦʤʣʝʥʠʷ ï 1,4700; ʧʣʦʭʦ 

ʨʘʩʪʚʦʨʠʤʘ ʚ ʚʦʜʝ, ʭʦʨʦʰʦ ʚ ʤʘʣʦʧʦʣʷʨʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʨʘʩʪʚʦʨʠʪʝʣʷʭ.  

1,8-ʎʠʥʝʦʣ (1,8-ʵʧʦʢʩʠ-ʧʘʨʘ-ʤʝʥʪʘʥ, ʵʚʢʘʣʠʧʪʦʣ), ʤʦʥʦʪʝʨʧʝʥʦʠʜ. ʊʢʠʧ. ï 

172-173ÁC; ʧʣʦʪʥʦʩʪʴ ï 0,9225 ʛ/ʩʤį; ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʝʣʦʤʣʝʥʠʷ ï 1,4544; 

ʨʘʩʪʚʦʨʠʤ ʚ ʦʨʛʘʥʠʯʝʩʢʠʭ ʨʘʩʪʚʦʨʠʪʝʣʷʭ, ʧʣʦʭʦ ʨʘʩʪʚʦʨʠʤ ʚ ʚʦʜʝ.  

ʂʘʤʬʝʥ (2,2-ʜʠʤʝʪʠʣ-3-ʤʝʪʠʣʝʥʙʠʮʠʢʣʦ [2,2,1] ʛʝʧʪʘʥ). ɹʠʮʠʢʣʠʯʝʩʢʠʡ 

ʤʦʥʦʪʝʨʧʝʥ. ʊʢʠʧ. ï 159-160ÁC; ʧʣʦʪʥʦʩʪʴ ï 0,845 ʛ/ʩʤį; ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʝʣʦʤʣʝʥʠʷ 

ï 1,457. ɹʝʩʮʚʝʪʥʳʝ ʢʨʠʩʪʘʣʣʳ ʩ ʭʘʨʘʢʪʝʨʥʳʤ ʢʘʤʬʦʨʥʳʤ ʟʘʧʘʭʦʤ. ʃʝʪʫʯ, 
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ʭʦʨʦʰʦ ʨʘʩʪʚʦʨʠʤ ʚ ʜʠʵʪʠʣʦʚʦʤ ʵʬʠʨʝ ʠ ʙʝʥʟʦʣʝ, ʭʫʞʝ ï ʚ ʵʪʘʥʦʣʝ, ʥʝ ʨʘʩʪʚʦʨʠʤ 

ʚ ʚʦʜʝ.  

Ŭ-ʇʠʥʝʥ (2,6,6-ʪʨʠʤʝʪʠʣʙʠʮʠʢʣʦ [3.1.1] ʛʝʧʪ-2-ʝʥ), ʙʠʮʠʢʣʠʯʝʩʢʠʡ 

ʤʦʥʦʪʝʨʧʝʥ. ʊʢʠʧ. ï 156,2Áʉ; ʧʣʦʪʥʦʩʪʴ ï 0,8582 ʛ/ʩʤ
3
 (ʧʨʠ 20Áʉ); ʢʦʵʬʬʠʮʠʝʥʪ 

ʧʨʝʣʦʤʣʝʥʠʷ ï 1,4658; ʠʤʝʝʪ ʪʨʠ ʠʟʦʤʝʨʘ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʧʦʣʦʞʝʥʠʝʤ ʜʚʦʡʥʦʡ 

ʩʚʷʟʠ. ɹʝʩʮʚʝʪʥʘ ̫ ʞʠʜʢʦʩʪʴ ʩ ʟʘʧʘʭʦʤ ʩʦʩʥʦʚʦʡ ʭʚʦʠ, ʭʦʨʦʰʦ ʨʘʩʪʚʦʨʠʤʘ ʚ 

ʥʝʧʦʣʷʨʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʨʘʩʪʚʦʨʠʪʝʣʷʭ, ʥʝʨʘʩʪʚʦʨʠʤʘ ʚ ʚʦʜʝ.  

 

3.7. ʀʝʨʘʨʭʠʯʝʩʢʠʡ ʢʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ ʢʦʤʧʦʟʠʮʠʡ ʵʬʠʨʥʦʛʦ  

ʤʘʩʣʘ A. annua L. 

 

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʠʝʨʘʨʭʠʯʝʩʢʠʡ ʢʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ ʵʬʠʨʥʳʭ ʤʘʩʝʣ A. 

annuʘ L., ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʫʱʝʩʪʚʦʚʘʥʠʝ 3 ʭʝʤʦʪʠʧʦʚ: ʢʘʤʬʦʨʘ / 1,8-ʮʠʥʝʦʣ (ʢʣʘʩʪʝʨ 

I), ʢʘʤʬʦʨʘ (ʢʣʘʩʪʝʨ II) ʠ ʢʝʪʦʥ ʘʨʪʝʤʠʟʠʠ (ʢʣʘʩʪʝʨ III). ʂʣʘʩʪʝʨ I ʤʦʞʥʦ 

ʨʘʟʜʝʣʠʪʴ ʥʘ 2 ʧʦʜʛʨʫʧʧʳ: Ia (ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ɓ-ʢʘʨʠʦʬʠʣʣʝʥʘ, ʢʝʪʦʥʘ 

ʘʨʪʝʤʠʟʠʠ ʠ ʛʝʨʤʘʢʨʝʥʘ D) ʠ Iʙ (ʩ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ɓ-ʢʘʨʠʦʬʠʣʣʝʥʘ, ʢʝʪʦʥʘ 

ʘʨʪʝʤʠʟʠʠ ʠ ʛʝʨʤʘʢʨʝʥʘ D). ɽʩʪʴ ʪʘʢʞʝ 2 ʧʦʜʛʨʫʧʧʳ ʜʣʷ ʢʣʘʩʪʝʨʘ II: IIa (ʩ 

ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʢʝʪʦʥʘ ʘʨʪʝʤʠʟʠʠ, ʛʝʨʤʘʢʨʝʥʘ D ʠ ɓ-ʢʘʨʠʦʬʠʣʣʝʥʘ), IIʙ (ʩ 

ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 1,8-ʮʠʥʝʦʣʘ); ʠ 2 ʧʦʜʛʨʫʧʧʳ ʜʣʷ ʢʣʘʩʪʝʨʘ III: IIIa (ʩ 

ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʢʘʤʬʘʨʳ), IIIʙ (ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 1,8-ʮʠʥʝʦʣʘ).  

ʂʣʘʩʪʝʨ I (ʬʠʦʣʝʪʦʚʳʡ ʠ ʟʝʣʝʥʳʡ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʤʝʰʘʥʥʳʡ ʭʝʤʦʪʠʧ 

ʢʘʤʬʦʨʘ / 1,8-ʮʠʥʝʦʣ, ʚ ʩʘʤʦʤ ʢʨʫʧʥʦʤ ʢʣʘʩʪʝʨʝ II (ʢʨʘʩʥʳʡ) ʧʨʝʦʙʣʘʜʘʝʪ 

ʢʘʤʬʦʨʘ, ʘ ʚ ʢʣʘʩʪʝʨʝ III (ʩʠʥʠʡ) ʦʩʥʦʚʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʢʝʪʦʥ 

ʘʨʪʝʤʠʟʠʠ.  

ʈʘʥʝʝ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʛʣʦʤʝʨʘʪʠʚʥʳʡ ʠʝʨʘʨʭʠʯʝʩʢʠʡ ʢʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ 

ʵʬʠʨʥʳʭ ʤʘʩʝʣ A. annua L., ʫʢʘʟʳʚʘʶʱʠʡ ʥʘ ʩʫʱʝʩʪʚʦʚʘʥʠʝ 5 ʨʘʟʣʠʯʥʳʭ 

ʭʝʤʦʪʠʧʦʚ: ʢʘʤʬʦʨʘ ʠ ʪʠʧʳ ʢʘʤʬʦʨ r / 1,8-ʮʠʥʝʦʣ, ʢʝʪʦʥ ʘʨʪʝʤʠʟʠʠ / Ŭ-ʧʠʥʝʥ / 

1,8-ʮʠʥʝʦʣ ʠ ʢʝʪʦʥ ʘʨʪʝʤʠʟʠʠ / ʢʘʤʬʦʨʘ / 1,8-ʮʠʥʝʦʣ, ʢʘʤʬʦʨʘ / ʢʝʪʦʥ ʘʨʪʝʤʠʟʠʠ / 

ʛʝʨʤʘʢʨʝʥ D, ʛʝʨʤʘʢʨʝʥ D / ɓ-ʢʘʨʠʦʬʠʣʣʝʥ ʠ ʛʝʨʤʘʢʨʝʥ D / ɓ-ʢʘʨʠʦʬʠʣʣʝʥ / 1,8-

ʮʠʥʝʦʣ / ʪʠʧʳ ʢʝʪʦʥʦʚ ʘʨʪʝʤʠʟʠʠ [117].  
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ʀʝʨʘʨʭʠʯʝʩʢʠʡ ʢʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ A. annua L. ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 3.25. 

 

ʈʠʩʫʥʦʢ 3.25. ʈʝʟʫʣʴʪʘʪʳ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ A. annua L. 

 

ɹʠʣʠʷ ʠ ʩʦʘʚʪʦʨʳ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʣʠ ʵʬʠʨʥʳʝ ʤʘʩʣʘ A. annua L. ʥʘ ʦʩʥʦʚʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ 3 ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ (ʢʝʪʦʥ ʘʨʪʝʤʠʟʠʠ, 1,8-ʮʠʥʝʦʣ ʠ ʢʘʤʬʦʨʘ) 

ʠ ʦʧʨʝʜʝʣʠʣʠ 6 ʛʨʫʧʧ: (1) ʚʴʝʪʥʘʤʩʢʦʝ ʤʘʩʣʦ ʩ ʩʦʜʝʨʞʘʥʠʝʤ 3,3-21,8% ʢʘʤʬʦʨʳ ʠ 

0,3-18,9% ʛʝʨʤʘʢʨʝʥʘ D, (2) ʢʠʪʘʡʩʢʦʝ ʤʘʩʣʦ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʢʝʪʦʥʘ 

ʘʨʪʝʤʠʟʠʠ (64%), (3) ʠʥʜʠʡʩʢʦʝ ʤʘʩʣʦ ʩ 11,5-58,8% ʢʝʪʦʥʘ ʘʨʪʝʤʠʟʠʠ, (4) 

ʬʨʘʥʮʫʟʩʢʦʝ ʤʘʩʣʦ ʩ 2,8-55% ʢʝʪʦʥʘ ʘʨʪʝʤʠʟʠʠ, 1,2-11,6% 1,8-ʮʠʥʝʦʣʘ ʠ 15% 

ʛʝʨʤʘʢʨʝʥʘ D, (5) ʩʝʚʝʨʦʘʤʝʨʠʢʘʥʩʢʦʝ ʤʘʩʣʦ ʩ 35,7- 68% ʢʝʪʦʥʘ ʘʨʪʝʤʠʟʠʠ ʠ 22,8-

31,5% 1,8-ʮʠʥʝʦʣʘ, (6) ʠʨʘʥʩʢʦʝ ʤʘʩʣʦ ʩ 48% ʢʘʤʬʦʨʳ ʠ 9,4% 1,8-ʮʠʥʝʦʣʘ [137]. 

ʅʘʰʠ ʨʝʟʫʣʴʪʘʪʳ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʧʨʝʜʳʜʫʱʠʤʠ ʜʘʥʥʳʤʠ ʧʦ 

ʭʝʤʦʪʠʧʠʬʠʢʘʮʠʠ A. annua L. ʥʘ ʦʩʥʦʚʝ ʩʦʩʪʘʚʘ ʝʛʦ ʤʘʩʣʘ [165]. ɺ ʥʘʩʪʦʷʱʝʡ 

ʨʘʙʦʪʝ ʵʬʠʨʥʳʝ ʤʘʩʣʘ A. annua L. ʙʳʣʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʳ ʥʘ 3 ʫʜʦʙʥʳʭ 

ʭʝʤʦʪʠʧʘ: ʢʘʤʬʦʨʘ / 1,8-ʮʠʥʝʦʣ, ʢʘʤʬʦʨʘ ʠ ʢʝʪʦʥ ʘʨʪʝʤʠʟʠʠ. ʕʬʠʨʥʦʝ ʤʘʩʣʦ ʠʟ 
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ɺʘʨʟʦʙʩʢʠʡ ʨʘʡʦʥ ʚ ʵʪʦʡ ʨʘʙʦʪʝ ʦʪʥʦʩʠʪʩʷ ʢ ʭʝʤʦʪʠʧʫ ʢʘʤʬʦʨʘ / 1,8-ʮʠʥʝʦʣ, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʵʬʠʨʥʳʝ ʤʘʩʣʘ ʠʟ ʛʦʨʦʜʘ ɻʠʩʩʘʨʘ ʠ ʨʘʡʦʥʘ ʈʫʜʘʢʠ ʦʪʥʦʩʷʪʩʷ ʢ 

ʭʝʤʦʪʠʧʫ, ʚ ʢʦʪʦʨʦʤ ʧʨʝʦʙʣʘʜʘʝʪ ʢʘʤʬʦʨʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʧʨʝʜʝʣʘʭ 

ʊʘʜʞʠʢʠʩʪʘʥʘ ʩʫʱʝʩʪʚʫʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʨʘʟʣʠʯʠʷ ʚ ʩʦʩʪʘʚʝ ʵʬʠʨʥʳʭ 

ʤʘʩʝʣ.  

ɺ ʟʘʢʣʶʯʝʥʠʝ, ʢʘʤʬʦʨʘ (32,5- 58,9%), 1,8-ʮʠʥʝʦʣ (13,7-17,8%), ʢʘʤʬʝʥ (4,5-

8,4%) ʠ Ŭ-ʧʠʥʝʥ (1,9-7,3%) ʙʳʣʠ ʦʩʥʦʚʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ, 

ʧʦʣʫʯʘʝʤʦʛʦ ʠʟ ʥʘʜʟʝʤʥʳʭ ʯʘʩʪʝʡ A. annua L., ʧʨʦʠʟʨʘʩʪʘʶʱʝʡ ʚ ʜʠʢʦʤ ʚʠʜʝ ʚ 

ʊʘʜʞʠʢʠʩʪʘʥʝ. ʀʝʨʘʨʭʠʯʝʩʢʠʡ ʢʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ ʵʬʠʨʥʳʭ ʤʘʩʝʣ A. annua L. 

ʛʣʦʙʘʣʴʥʦʛʦ ʬʠʪʦʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʫʱʝʩʪʚʦʚʘʥʠʝ 3 

ʭʝʤʦʪʠʧʦʚ A. annua L.: ʢʘʤʬʦʨʘ / 1,8-ʮʠʥʝʦʣ, ʢʘʤʬʦʨʘ ʠ ʢʝʪʦʥ ʘʨʪʝʤʠʟʠʠ. 

ʀʩʩʣʝʜʦʚʘʥʥʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʬʠʨʥʳʝ ʤʘʩʣʘ A. annua L. ʠʟ ʊʘʜʞʠʢʠʩʪʘʥʘ 

ʦʪʥʦʩʷʪʩʷ ʢ ʭʝʤʦʪʠʧʠʯʝʩʢʠʤ ʚʘʨʠʘʮʠʷʤ ʢʘʤʬʦʨʳ / 1,8-ʮʠʥʝʦʣʘ (ɺʘʨʟʦʙʩʢʠʡ ʨ-ʥ ) 

ʠ ʢʘʤʬʦʨʳ (ʛ. ɻʠʩʩʘʨ ʠ ʨ-ʥ ʈʫʜʘʢʠ).  

 

3.8. ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ A. dracunculus L. 

 

ɺ ʩʦʩʪʘʚʝ ʕʄ ʧʦʣʳʥʠ ʵʩʪʨʘʛʦʥ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ ʜʚʘʜʮʘʪʴ ʚʦʩʝʤʴ 

ʩʦʝʜʠʥʝʥʠʡ, ʩʦʩʪʘʚʣʷʶʱʠʭ 99,9% ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʘʩʣʘ. ʉʦʩʪʘʚ ʕʄ 

ʥʘʜʟʝʤʥʳʭ ʯʘʩʪʝʡ ʵʩʪʨʘʛʦʥʘ ʜʦʤʠʥʠʨʫʝʪʩʷ ʩ ʤʦʥʦʪʝʨʧʝʥʦʚʳʤ ʠ ʘʨʦʤʘʪʠʯʝʩʢʠʤ 

ʫʛʣʝʚʦʜʦʨʦʜʘʤ. ʉʘʙʠʥʝʥ (29,67%), ʵʩʪʨʘʛʦʣ (25,10%), ʣʠʤʦʥʝʥ (11,17%), ʤʠʨʮʝʥ 

(4,8%) ʠ (ɽ)-ɓ-ʦʮʠʤʝʥ (3,98%) ʙʳʣʠ ʦʩʥʦʚʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʵʬʠʨʥʳʭ ʤʘʩʝʣ A. 

dracunculus L.  

ʉʦʦʙʱʘʣʦʩʴ ʪʘʢʞʝ, ʯʪʦ ʩʘʙʠʥʝʥ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʚ ʩʦʩʪʘʚʝ 

ʵʬʠʨʥʳʭ ʤʘʩʝʣ ʵʩʪʨʘʛʦʥʘ ʨʘʟʣʠʯʥʦʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ (ʈʫʤʳʥʠʷ, 

ʃʠʪʚʘ, ʂʘʟʘʭʩʪʘʥ ʠ ʂʠʪʘʡ). ʆʥ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʚ ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʚ 

ʵʬʠʨʥʦʤ ʤʘʩʣʝ A. dracunculus L., ʨʘʩʪʫʱʝʡ ʚ ʊʠʙʝʪʝ (ʂʠʪʘʡ, 19,2%), ʃʠʪʚʝ (14-

25%), ʈʫʤʳʥʠʠ (42,4%) ʠ ʂʘʟʘʭʩʪʘʥʝ (20,2%) [99, 105, 111, 112]. ʕʩʪʨʘʛʦʣ, ʠʣʠ 

ʤʝʪʠʣʭʘʚʠʢʦʣ, ʢʘʢ ʩʦʦʙʱʘʣʦʩʴ, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʤʥʦʛʠʭ 
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ʵʬʠʨʥʳʭ ʤʘʩʝʣ A. dracunculus L. ʩ ʩʦʜʝʨʞʘʥʠʝʤ 70-85% [99, 108, 110, 111, 166, 

167].  

ʍʨʦʤʘʪʦʛʨʘʤʤʘ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ A. dracunculus L., ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 

3.26. 

 

ʈʠʩʫʥʦʢ 3.26. ʍʨʦʤʘʪʦʛʨʘʤʤʘ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʧʦʣʳʥʠ ʵʩʪʨʘʛʦʥ 

 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʵʩʪʨʘʛʦʥʘ, ʧʨʦʠʟʨʘʩʪʘʶʱʝʛʦ ʚ 

ʊʘʜʞʠʢʠʩʪʘʥʝ, ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 3.7.  
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Tʘʙʣʠʮʘ 3.7. ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʧʦʣʳʥʠ ʵʩʪʨʘʛʦʥ 

ˉ TR RI  ʅʘʠʤʝʥʦʚʘʥʠʝ % m / z ʌʦʨʤʫʣʘ ʄ.ʤ. 
ʈʝʛʠʩʪʨ. ˉ 

CAS 

1 2 3 4 5 6 7 8 9 

1 3,988 823 1,3-ʦʢʪʘʜʠʝʥ 0,26 
54,10 (100); 67,10 (95,67); 41,10 (86,06); 110,10 

(52,71); 81,10 (34,85) 
C8H14 110,1968 1002-33-1 

2 7,053 935 Ŭ-ʪʫʡʝʥ 0,43 
93,10 (100); 91,10 (81,34); 77,00 (53,49); 92,10 

(42,17); 79,10 (21,64) 
C10H16 136,2340 2867-05-2 

3 7,307 941 Ŭ-ʧʠʥʝʥ 3,71 
93,10 (100); 91,10 (56,51); 77,10 (41,28); 92,10 

(38,71); 79,10 (33,64) 
C10H16 136,2340 80-56-8 

4 7,743 952 ʢʘʤʬʝʥ 0,62 
93,10 (100); 121,10 (50,99); 91,10 (49,05); 79,10 ( 

47,21); 77,10 (35,49) 
C10H16 136,2340 79-92-5 

5 8,842 978 ʩʘʙʠʥʝʥ 29,67 
93,10 (100); 91,10 (59,64); 77,10 (47,49); 79,10 

(34,05); 41,10 (27,16) 
C10H16. 136,2340 3387-41-5 

6 8,906 979 ɓ-ʧʠʥʝʥ 1,56 
93,10 (100); 41,10 (55,89); 91,10 (41,95);79,10 

(38,82); 77,10 (37,72) 
C10H16 136,2340 127-91-3 

7 9,574 993 ʤʠʨʮʝʥ 4,89 
41,10 (100) 93,10 (86,24) 69,10 (64,40) 91,10 

(24,98) 53,10 (21,20) 
C10H 16 136,2340 123-35-3 

8 10,546 1018 a-ʪʝʨʧʠʥʝʥ 0,64 
121,10 (100); 93,10 (95,88); 91,10 (74,17); 77,10 

(48,31); 136,05 (44,36) 
C10H16 136,340 99-85-4 

9 10,703 1019 ʧ-ʮʠʤʝʥ 0,31 
119,10 (100); 91,00 (42,30); 134,05 (23,72); 117,10 

(16,52); 77,10 (12,03) 
C10H14 134,2182 99-87-6 

10 11,185 1033 ʣʠʤʦʥʝʥ 11,17 
68,10 (100); 67,10 (93,56); 93,10 (90,10); 79,10 

(62,24); 53,10 (43,91) 
C10H16 136,23 5989-27-5 

11 11,544 1039 (Z)- ɓ-ʦʮʠʤʝʥ 2,11 
93,10 (100); 91,10 (57,83); 79,10 (50,19); 77. 10 

(43, 39); 92,10 (37,41) 
C10H16 136, 2340 3338-55-4 

12 12,052 1050 (ɽ)- ɓ-ʦʮʠʤʝʥ 3,98 
93,10 (100); 91,10 (61,84); 79,10 (56,41); 77,00 

(45,92); 41,10 (38,39) 
C10H16 136,2340 3779-61-1 

13 12,407 1061 ɔ-ʪʝʨʧʠʥʝʥ 0,98 
93,10 (100); 91,10 (71,40); 77,00 (46,09); 136,05 

(31,67); 121,10 (28,34) 
C10H16 136,2340 99-85-4 

14 13,129 1066 ʮʠʩ-ʩʘʙʠʥʝʥʛʠʜʨʘʪ 0,28 
84,10 (100), 41,10 (90,74), 55,10 (71,95), 109,10 

(60,33), 83,10 (36,46) 
C10H16O 150,2176 1197-07-5 

15 14,208 1100 ʣʠʥʘʣʦʦʣ 0,40 
41,10 (100); 43,10 ( 98,37); 71,10 (96,73); 93,10 

(82,23); 55,10 (64,00) 
C10H18O 154,2493 78-70-6 

16 15,743 1138 ʘʣʣʦ-ʦʮʠʤʝʥ 0,88 121,10 (100); 105,10 (52,69); 91,10 (48,11); 79,10 C10H16 136,2340 7216-56-0 
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(44,88); 77,10 (35,88) 

17 17,587 1180 ʪʝʨʧʠʥʝʥ-4-ʦʣ 0,99 
71,10 (100); 93,10 (75,52); 43,10 (65,23); 111,10 

(63,65); 41,10 (60,81) 
C10H18O 154,2493 562-74-3 

18 18,534 1197 ʩɻʪʨʘʛʦʣ 25,10 
148,10 (100); 147,05 (57,06); 77,10 (44,89); 117,10 

(42,92);121,10 (42,15) 
ʉ10ʅ12ʆ 148,2017 140-67-0 

19 22,492 1289 ʙʦʨʥʠʣʘʮʝʪʘʪ 1,45 
95,10 (100); 43,10 (93,65); 93,10 (53,69); 121,10 

(46,71), 136,05 (43,49) 
C12H20O2 196,2860 76-49-3 

20 25,651 1353 ʮʠʪʨʦʥʝʣʣʠʣ ʘʮʝʪʘʪ 0,31 
43,10 (100); 41,10 (67,77); 95,10 (56,14); 69,10 

(55,34); 67,10 (50,23) 
C14H26O2 226,3550 20307-84-0 

21 27,186 1390 ʤʝʪʠʣʵʚʛʝʥʦʣ 0,76 
178,10 100; 91,10 (64,44); 103,10 (52,17); 107,00 

(42,06); 147,05 (40,01) 
C11H14O2 178,2277 93-15-2 

22 28,598 1420 ɓ-ʢʘʨʠʦʬʠʣʣʝʥ 0,34 
41,10 (100); 91,10 (86,50); 79,10 (82,42); 133,05 

(69,46); 93,10 (63,05) 
C15H24 204,3511 87-44-5 

23 30,290 1459 (E)-ɓ-ʬʘʨʥʝʟʝʥ  0,71 
41,10 (100); 69,10 (92,43); 93,10 (57,29); 67,10 

(38,72); 79,10 (28,68) 
C15H24 204,3511 18794-84-8 

24 31,089 1479 ar-ʢʫʨʢʫʤʝʥ 0,69 
119,10(100); 132,05 (69,20); 105,10 (57,23); 91,10 

(55,16); 41,10 (51,32) 
C15H22 202,3352 644-30-4 

25 32,814 1525 ɓ-ʩʝʩʢʚʠʬʝʣʣʘʥʜʨʝʥ 0,73 
91,10 (100); 69,10 (91,20); 41,10 (89,97); 77,00 

(79,09); 93,10 (66,86) 
C15H24 204,3511 20307-83-9 

26 34,607 1578 ʩʧʘʪʫʣʝʥʦʣ 0,56 
43,10 (100); 41,10 (85,91); 91,10 (77,94); 79,00 

(68,14); 93,00 (46,75) 
C15H24O 220,3505 77171-55-2 

27 42,426 1806 
ʘʟʠʨʠʜʠʥ, 1,-(1-

ʙʫʪʝʥʠʣ)-, (Z)- 
4,96 

89,10 (100); 200,10 (83,64); 129,05 (61,89); 157,10 

(61,06); 128,05 (60,08) 
C6H11N 97,1582 80839-94-7 

28 44,287 1840 ʘʨʪʝʤʠʜʠʥʦʣ 1,50 
89,10 (100); 200,10 (84,94); 129,05 (56,90); 157,10 

(55,79); 128,05 (51,91) 
C13H12O3 216,23 62268-43-3 

ʄʦʥʦʪʝʨʧʝʥ r 60,2  

ʅʘʩʳʱʝʥʥʳʝ ʢʠʩʣʦʨʦʜʦʤ ʤʦʥʦʪʝʨʧʝʥʳ 4,0  

ʉʝʩʢʚʠʪʝʨʧʝʥ r 2,8  

ʅʘʩʳʱʝʥʥʳʝ ʢʠʩʣʦʨʦʜʦʤ ʩʝʩʢʚʠʪʝʨʧʝʥ r 0,6  

ʌʝʥʠʣʧʨʦʧʘʥʦʠʜʳ 25,4  

ɼʨʫʛʠʝ 6,9  

ɺʩʝʛʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʦ 99,9  
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ɺ ʩʫʤʤʝ ʩʘʙʠʥʝʥ, ʵʩʪʨʘʛʦʣ, ʣʠʤʦʥʝʥ, ʤʠʨʮʝʥ ʠ (ɽ)-ɓ-ʦʮʠʤʝʥ ʩʦʩʪʘʚʣʷʶʪ 

ʧʨʠʤʝʨʥʦ 74,9% ʩʦʩʪʘʚʘ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʧʦʣʳʥʠ ʵʩʪʨʘʛʦʥ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʠʩʢʘ 

ʬʨʘʛʤʝʥʪʘʮʠʠ ʦʩʥʦʚʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʧʦʣʳʥʠ ʵʩʪʨʘʛʦʥ ʚ ʤʘʩʩ-

ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʦʡ ʙʘʟʝ ʜʘʥʥʳʭ NIST14 ʠ Wiley10 ʧʦʜʨʦʙʥʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ 

ʨʠʩʫʥʢʘʭ 3.27-3.32. ʉʨʘʚʥʝʥʠʝ m/z ʬʨʘʛʤʝʥʪʘʮʠʠ ʤʦʣʝʢʫʣ ʩʘʙʠʥʝʥʘ (ɸ), ʵʩʪʨʘʛʦʣʘ 

(ɹ), ʣʠʤʦʥʝʥʘ (ɺ), ʤʠʨʮʝʥʘ (ɻ) ʠ (ɽ)-ɓ-ʦʮʠʤʝʥʘ (ɼ) ʩʦʚʧʘʜʘʝʪ c ʣʠʪʝʨʘʪʫʨʥʠʤʠ 

ʜʘʥʥʳʤʠ ʩ ʚʳʩʦʢʦʡ ʚʝʨʦʷʪʥʦʩʪʴ:ʁ ʩʘʙʠʥʝʥ ï 91%, ʵʩʪʨʘʛʦʣ ï 99, ʣʠʤʦʥʝʥ ï 96, 

ʤʠʨʮʝʥ ï 93 ʠ (ɽ)-ɓ-ʦʮʠʤʝʥ ï 98%, ʘʟʠʨʠʜʠʥ, 1,-(1-ʙʫʪʝʥʠʣ)-, 40% ʩʦʦʪʚʝʪʩʪʚʝʥʦ.  

ʄʘʩʩ-ʬʨʘʛʤʝʥʪʘʮʠʷ (m/z) ʤʦʣʝʢʫʣ rʩʘʙʠʥʝʥʘ ʫʢʘʟʳʚʘʝʪ ʥʘ ʝʸ ʦʙʨʘʟʦʚʘʥʠʝ 

ʩʣʝʜʫʶʱʠʤʠ ʤʘʩʩ-ʬʨʘʛʤʝʥʪʘʤʠ: 93,10 (100); 91,10 (59,64); 77,10 (47,49); 79,10 

(34,05); 41,10 (27,16) (ʨʠʩʫʥʦʢ 3.27).  

ʇʨʠ ʤʘʩʩ-ʬʨʘʛʤʝʥʪʘʮʠʠ (m/z) ʤʦʣʝʢʫʣ rʵʩʪʨʘʛʦʣʘ ʦʙʨʘʟʫʪʁʩʷ ʩʣʝʜʫʶʱʠʝ 

ʤʘʩʩ-ʬʨʘʛʤʝʥʪʳ: 148,10 (100); 147,05 (5706); 77,10 (44,89); 117,10 (42,92); 121,10 

(42,15), ʢʦʪʦʨʝr ʥʘ 99% ʩʦʚʧʘʜʘʪʁ ʩ ʤʘʩʩ-ʩʧʝʢʪʨʘʣʥɹʳʤʠ ʜʘʥʥʳʤʠ NIST14 

ʤʦʣʝʢʫʣ rʵʩʪʨʘʛʦʥ (ʨʠʩʫʥʦʢ 3.28).  

ʉʣʝʜʫʶʱʠʝ ʤʘʩʩ-ʬʨʘʛʤʝʥʪ r68,10 (100); 67,10 (93,56); 93,10 (90,10); 79,10 

(62,24); 53,10 (43,91) ʦʙʨʘʟʫʪʁʩʷ ʧʨʠ ʤʘʩʩ-ʬʨʘʛʤʝʥʪʘʮʠʠʠ ʣʠʤʦʥʝʥʘ, ʢʦʪʦʨʝr ʥʘ 

96% ʩʦʚʧʘʜʘʪʁ ʩ ʤʘʩʩ-ʩʧʝʢʪʨʘʣʥɹʳʤʠ ʜʘʥʥʳʤʠ ʠʟ ʙʘʟ r ʜʘʥʥʳʭ NIST14. 

ʈʝʟʫʣʪɹʘʪʳ ʧʦʠʩʢʘ ʤʘʩʩ-ʬʨʘʛʤʝʥʪʘʮʠʠ ʣʠʤʦʥʝʥʘ ʠʟ ʙʘʟ rʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥ  rʥʘ 

ʨʠʩʫʥʢʝ 3.29.  

ʄʘʩʩ-ʬʨʘʛʤʝʥʪʘʮʠ ̫ (m/z) ʤʠʨʮʝʥʘ ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʦʩʥʦʚʥʳʭ 

ʬʨʘʛʤʝʥʪʦʚ ʩ ʤʘʩʩʘʤʠ 41,10 (100); 93,10 (86,24); 69,10 (64,40); 91,10 (24,98); 53,10 

(21,20), ʯʪʦ ʥʘ 93% ʩʦʚʧʘʜʘʝʪ ʩ ʜʘʥʥʳʤʠ NIST14, ʢʦʪʦʨʝr ʧʨʠʚʝʜʝʥ rʥʘ ʨʠʩʫʥʢʝ 

3.30.  

ʄʘʩʩ-ʬʨʘʛʤʝʥʪʘʮʠ ̫(m/z) (ɽ)-ɓ-ʦʮʠʤʝʥʘ ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʦʩʥʦʚʥʳʝ 

ʬʨʘʛʤʝʥʪʦʚ ʩ ʤʘʩʩʘʤʠ 93,10 (100); 91,10 (61,84); 79,10 (56,41); 77,00 (45,92); 41,10 

(38,39), ʯʪʦ ʥʘ 98% ʩʦʚʧʘʜʘʝʪ ʩ ʜʘʥʥʳʤʠ NIST14, ʢʦʪʦʨʝr ʧʨʠʚʝʜʝʥ rʥʘ ʨʠʩʫʥʢʝ 

3.31. ʠ ʘʟʠʨʠʜʠʥ, 1,-(1-ʙʫʪʝʥʠʣ)-, (Z)ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʦʩʥʦʚʥʳʝ 

ʬʨʘʛʤʝʥʪʦʚ ʩ ʤʘʩʩʘʤʠ 89,10 (100); 200,10 (83,64); 129,05 (61,89); 157,10 (61,06); 

128,05 (60,08), ʯʪʦ ʥʘ 98% ʩʦʚʧʘʜʘʝʪ ʥʘ ʨʠʩʫʥʢʝ 3.32.  
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1. beta.-Phellandrene ï 16088 000555-10-2 (91%) 

2. Bicyclo[3.1.0]hexane, 4-methylen... ï 16270 003387-41-5 (81%) 

3. Bicyclo[3.1.0]hex-2-ene, 2-methy... ï 16271 002867-05-2 (80%) 

 

ʈʠʩʫʥʦʢ 3.27. ʈʝʟʫʣʴʪʘʪʳ ʠʜʝʥʪʠʬʠʢʘʮʠʠ (ʙʘʟʘ ʜʘʥʥʳʭ ï NIST14) ʩʘʙʠʥʝʥʘ ʠʟ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ A. dracunculus L. (ɸ) 
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1. Estragole ï 23234 000140-67-0 (99%) 

2. Estragole ï 23235 000140-67-0 (97%) 

3. Anethole ï 23233 000104-46-1 (97%) 

 

ʈʠʩʫʥʦʢ 3.28. ʈʝʟʫʣʴʪʘʪʳ ʠʜʝʥʪʠʬʠʢʘʮʠʠ (ʙʘʟʘ ʜʘʥʥʳʭ ï NIST14) ʵʩʪʨʘʛʦʣʘ ʠʟ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ A. dracunculus L. (ɹ) 
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1. D-Limonene ï 16046 005989-27-5 (96%) 

2. Limonene ï 16032 000138-86-3 (91%) 

3. 1,5-Cyclooctadiene, 1,5-dimethyl- ï 16142 003760-14-3 (87%) 

 

ʈʠʩʫʥʦʢ 3.29. ʈʝʟʫʣʴʪʘʪʳ ʠʜʝʥʪʠʬʠʢʘʮʠʠ (ʙʘʟʘ ʜʘʥʥʳʭ ï NIST14) ʣʠʤʦʥʝʥʘ ʠʟ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ A. dracunculus L. (ɺ) 
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1. Bicyclo[3.1.0]hexane, 4-methylen... ï 16270 003387-41-5 (93%) 

2. beta.-Myrcene ï 16061 000123-35-3 (87%) 

3. Cyclohexene, 4-methylene-1-(1-me... ï 16216 000099-84-3 (83%) 

 

ʈʠʩʫʥʦʢ 3.30. ʈʝʟʫʣʴʪʘʪʳ ʠʜʝʥʪʠʬʠʢʘʮʠʠ (ʙʘʟʘ ʜʘʥʥʳʭ ï NIST14) ʤʠʨʮʝʥʘ ʠʟ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ A. dracunculus L. (ɻ) 
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1. 1,3,6-Octatriene, 3,7-dimethyl-,... ï 16175 003338-55-4 (98%) 

2. beta.-Ocimene ï 16062 013877-91-3 (98%) 

3. 1, 3, 7-Octatriene, 3, 7-dimethyl- ï 16136 000502-99-8 (94%) 

 

ʈʠʩʫʥʦʢ 3.31. ʈʝʟʫʣʴʪʘʪʳ ʠʜʝʥʪʠʬʠʢʘʮʠʠ (ʙʘʟʘ ʜʘʥʥʳʭ ï NIST14) (ɽ) b-ʦʮʠʤʝʥʘ ʠʟ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ A. dracunculus L. (ɼ) 
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1 Oxirane, 2-(4-nitrophenyl)- 35898 1000362-15-5 (40%) 

2 6-Nitro-m-tolunitrile 33907 064113-86-6  (40%) 

3 Diglycolic acid, 4-chlorophenyl ... 172606 1000381-77-9 (35%) 

 

ʈʠʩʫʥʦʢ 3.32. ʈʝʟʫʣʴʪʘʪʳ ʠʜʝʥʪʠʬʠʢʘʮʠʠ (ʙʘʟʘ ʜʘʥʥʳʭ ï NIST14) ʘʟʠʨʠʜʠʥ, 1,-(1-ʙʫʪʝʥʠʣ)-, (Z)-ʠʟ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ A. dracunculus L. (ɽ) 
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ʍʠʤʠʯʝʩʢʘ ̫ʩʪʨʫʢʪʫʨʘ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʧʦʣʳʥʠ 

ʵʩʪʨʘʛʦʥ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 3.33. 

 

ʈʠʩʫʥʦʢ 3.33. ʍʠʤʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʧʦʣʳʥʠ 

ʵʩʪʨʘʛʦʥ 

 

3.9. ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ A. dracunculus L. 

 

ʉʘʙʠʥʝʥ (ʪʫʡ-4(10)-ʝʥ,1-ʠʟʦʧʨʦʧʠʣ-4-ʤʝʪʠʣʝʥʙʠʮʠʢʣʦ[3.1.0]ʛʝʢʩʘʥ), 

ʮʠʢʣʠʯʝʩʢʠʡ ʤʦʥʦʪʝʨʧʝʥ. ʊʢʠʧ. ï 163-164ÁC; ʧʣʦʪʥʦʩʪʴ ï 0,846-0,8488 ʛ/ʩʤį; 

ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʝʣʦʤʣʝʥʠʷ ï 1,4677-1,4683. ʇʣʦʭʦ ʨʘʩʪʚʦʨʠʤ ʚ ʚʦʜʝ, ʣʝʛʢʦ 

ʨʘʩʪʚʦʨʠʤʳʡ ʚ ʵʪʘʥʦʣʝ.  

ʄʝʪʠʣʭʘʚʠʢʦʣ (ʵʩʪʨʘʛʦʣ), ʘʨʦʤʘʪʠʯʝʩʢʠʝ ʵʬʠʨ. ʊʢʠʧ. ï 216ÁC; ʧʣʦʪʥʦʩʪʴ 

ï 0,946 ʛ/ʩʤį; ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʝʣʦʤʣʝʥʠʷ ï 1,5244; ʈʘʩʪʚʦʨʠʤ ʚ ʩʧʠʨʪʘʭ, 

ʵʬʠʨʘʭ ʠ ʭʣʦʨʦʬʦʨʤʝ.  

ʃʠʤʦʥʝʥ (1-ʤʝʪʠʣ-4-ʠʟʦʧʨʦʧʝʥʠʣʮʠʢʣʦʛʝʢʩʝʥ-1), ʤʦʮʠʢʣʠʯʝʩʢʠʡ 

ʪʝʨʧʝʥ. ʊʢʠʧ. ï 175,5-176,5ÁC; ʧʣʦʪʥʦʩʪʴ ï 0,8411 ʩʤį; ʢʦʵʬʬʠʮʠʝʥʪ 

ʧʨʝʣʦʤʣʝʥʠʷ ï 1,4717. ɺ ʚʦʜʝ ʥʝ ʨʘʩʪʚʦʨʷʝʪʩʷ. ʈʘʩʪʚʦʨʠʤ ʚ ʙʝʥʟʦʣʝ, 

ʭʣʦʨʦʬʦʨʤʝ, ʵʬʠʨʝ.  

   

ʩʘʙʠʥʝʥ ʤʝʪʠʣʭʘʚʠʢʦʣ ʣʠʤʦʥʝʥ 

  

ʤʠʨʮʝʥ (ɽ)-ɓ-ʦʮʠʤʝʥ 
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ʄʠʨʮʝʥ (2-ʤʝʪʠʣ-6-ʤʝʪʠʣʝʥ-1,7-ʦʢʪʘʜʠʝʥ), ʘʮʠʢʣʠʯʝʩʢʠʡ ʤʦʥʦʪʝʨʧʝʥ. 

ʊʢʠʧ. ï 166-168ÁC; ʧʣʦʪʥʦʩʪʴ ï 0,8013 ʛ/ʩʤį; ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʝʣʦʤʣʝʥʠʷ ï 

1,4722. ʇʨʠʷʪʥʦ ʧʘʭʥʫʱʘʷ ʤʘʩʣʷʥʠʩʪʘʷ ʞʠʜʢʦʩʪʴ. ʈʘʩʪʚʦʨʠʤ ʚ ʵʪʘʥʦʣʝ, 

ʥʝʨʘʩʪʚʦʨʠʤ ʚ ʚʦʜʝ. ʃʝʛʢʦ ʦʢʠʩʣʷʝʪʩʷ ʥʘ ʚʦʟʜʫʭʝ, ʚʩʪʫʧʘʝʪ ʚ ʨʝʘʢʮʠʠ 

ʜʠʝʥʦʚʦʛʦ ʩʠʥʪʝʟʘ.  

(ɽ)-ɓ-ʦʮʠʤʝʥ (3,7-ʜʠʤʝʪʠʣ-1,3,7-ʦʢʪʘʪʨʠʝʥ), ʘʮʠʢʣʠʯʝʩʢʠʡ ʤʦʥʦʪʝʨʧʝʥ. 

ʊʢʠʧ. ï 176-178ÁC; ʧʣʦʪʥʦʩʪʴ ï 0,8031 ʛ/ʩʤį; ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʝʣʦʤʣʝʥʠʷ ï 

1,4862. ʈʘʩʪʚʦʨʠʤ ʚ ʵʪʘʥʦʣʝ ʠ ʵʬʠʨʥʳʭ ʤʘʩʣʘʭ, ʥʝʨʘʩʪʚʦʨʠʤ ʚ ʚʦʜʝ ʠ 

ʧʨʦʧʠʣʝʥʛʣʠʢʦʣʝ.  

3.10. ʀʝʨʘʨʭʠʯʝʩʢʠʡ ʢʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ  

A. dracunculus L. 

ɸʥʘʣʠʟ ʛʣʦʙʘʣʴʥʦʛʦ ʬʠʪʦʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʦʩʥʦʚʘʥʥʳʡ 

ʥʘ 30 ʢʦʤʧʦʥʝʥʪʘʭ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ A. dracunculus L. ʠ 105 ʦʙʨʘʟʮʘʭ (ʧʦ 

ʚʩʝʤʫ ʤʠʨʫ) ʵʪʦʛʦ ʚʠʜʘ, ʧʦʢʘʟʘʣ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʝʛʦ 7 ʦʩʥʦʚʥʳʭ ʭʝʤʦʪʠʧʦʚ: 

(1) (E)-ɓ-ʦʮʠʤʝʥ / (Z)-ɓ-ʦʮʠʤʝʥʦʚʳʡ ʭʝʤʦʪʠʧ, (2) ʭʝʤʦʪʠʧ Ŭ-ʪʝʨʧʠʥʝʥʘ, (3) 

ʭʝʤʦʪʠʧ ʢʘʧʠʣʣʝʥʘ, (4) ʭʝʤʦʪʠʧ ʤʝʪʠʣʵʚʛʝʥʦʣʘ, (5) ʩʤʝʰʘʥʥʳʡ ʭʝʤʦʪʠʧ, (6) 

a-(Z)-ʘʨʪʝʤʠʜʠʥ(3-(1Z-ʙʫʪʝʥʠʣ)-ʠʟʦʢʫʤʘʨʠʥ) ʭʝʤʦʪʠʧ ʠ (7) ʭʝʤʦʪʠʧ 

ʵʩʪʨʘʛʦʣʘ (ʤʝʪʠʣʭʘʚʠʢʦʣʘ).  

ɺ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʵʬʠʨʥʦʝ ʤʘʩʣʦ A. 

dracunculus L. ʠʟ ʊʘʜʞʠʢʠʩʪʘʥʘ ʦʪʥʦʩʠʪʩʷ ʢ ʢʣʘʩʪʝʨʫ (5), ʩʤʝʰʘʥʥʦʡ 

ʭʝʤʦʪʠʧʠʯʝʩʢʦʡ ʚʘʨʠʘʮʠʠ (ʨʠʩʫʥʦʢ 3.34). ʂʣʘʩʪʝʨ (5) ʤʦʞʝʪ ʙʳʪʴ ʜʘʣʝʝ 

ʧʦʜʨʘʟʜʝʣʝʥ ʥʘ 5 ʧʦʜʢʣʘʩʪʝʨʦʚ (ʨʠʩʫʥʦʢ 3.35): (5ʘ) ʙʝʟ ʜʦʤʠʥʠʨʫʶʱʝʛʦ 

ʢʦʤʧʦʥʝʥʪʘ, (5ʙ) ʩʘʙʠʥʝʥʦʚʘʷ ʛʨʫʧʧʘ, (5c) ʵʣʝʤʠʮʠʥʦʚʘʷ ʛʨʫʧʧʘ, (5ʜ) 

ʵʩʪʨʘʛʦʣ / ʢʘʧʠʣʣʝʥʦʚʘʷ ʛʨʫʧʧʘ ʠ (5e) ʘʥʝʪʦʣʴʥʘʷ ʛʨʫʧʧʘ, ʧʨʠʯʝʤ 

ʠʩʩʣʝʜʫʝʤʦʝ ʵʬʠʨʥʦʝ ʤʘʩʣʦ ʦʪʥʦʩʠʪʩʷ ʢ ʛʨʫʧʧʝ (5ʙ).  

ʕʡʟʝʥʤʘʥ ʠ ʩʦʘʚʪʦʨʳ ʨʘʥʝʝ ʩʦʦʙʱʘʣʠ ʦ 6 ʢʣʘʩʪʝʨʘʭ: (1) ʵʩʪʨʘʛʦʣ 

(ʤʝʪʠʣʭʘʚʠʢʦʣ), (2) ʤʝʪʠʣʵʚʛʝʥʦʣ, (3) Ŭ-ʪʝʨʧʠʥʝʥ, (4) ʢʘʧʠʣʣʝʥ, (5) 5-ʬʝʥʠʣ-

1,3-ʧʝʥʪʘʜʠʠʥ ʠ (6) (E)-ɓ-ʦʮʠʤʝʥ / (Z)-ɓ-ʦʮʠʤʝʥ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʨʘʟʥʦʦʙʨʘʟʠʠ ʵʬʠʨʥʳʭ ʤʘʩʝʣ ʜʠʢʦʨʘʩʪʫʱʝʛʦ ʵʩʪʨʘʛʦʥʘ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ. ɺ 
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2010 ʛ. ʏʘʫʭʘʥ ʠ ʩʦʘʚʪʦʨʳ ʩʦʦʙʱʠʣʠ ʦ ʢʘʧʠʣʣʝʥʦʚʦʤ ʭʝʤʦʪʠʧʝ A. dacunculus 

L., ʠʟ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʳʭ ɻʠʤʘʣʘʝʚ (ʀʥʜʠʷ) [110]. 

 

 

ʈʠʩʫʥʦʢ 3.34. ʈʝʟʫʣʴʪʘʪʳ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ A. dracunculus L. 
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 ʈʠʩʫʥʦʢ 3.35. ʉʪʨʫʢʪʫʨʘ ʧʷʪʦʛʦ ʢʣʘʩʪʝʨʘ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ A. dracunculus L. 

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥʜʘʨʪʦʤ ISO 10115 (ʚʪʦʨʦʝ 

ʠʟʜʘʥʠʝ, 2013 ʛ.) ʚ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʤ ʧʨʦʬʠʣʝ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʵʩʪʨʘʛʦʥʘ 

(ʬʨʘʥʮʫʟʩʢʠʡ ʪʠʧ) ʜʦʣʞʥʳ ʙʳʪʴ ʫʢʘʟʘʥʳ ʧʨʝʜʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ: Ŭ-ʧʠʥʝʥ (0,5-

2%), ʣʠʤʦʥʝʥ (2-7%), (Z)-ɓ-ʦʮʠʤʝʥ (5-13%), (E)-ɓ-ʦʮʠʤʝʥ (6-12%), ʵʩʪʨʘʛʦʣ 

(68-84%) ʠ ʤʝʪʠʣʵʚʛʝʥʦʣ (ʜʦ 1%) [113]. ɺ 2019 ʛ. ɹʘʢʦʚʘ ʠ ʩʦʘʚʪʦʨʳ 

ʩʦʦʙʱʠʣʠ, ʯʪʦ 2 ʩʦʨʪʘ ʵʩʪʨʘʛʦʥʘ, ʀʟʫʤʨʫʜ ʠ ʊʨʘʚʥʝʚʦʡ, ʙʳʣʠ ʚʳʙʨʘʥʳ ʚ 

ʢʘʯʝʩʪʚʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʚʠʜʦʚ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʈʦʩʩʠʠ. 
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ʆʩʥʦʚʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʙʳʣʠ ʫ ʩʦʨʪʘ ʀʟʫʤʨʫʜ ʵʩʪʨʘʛʦʣ ʭʝʤʦʪʠʧ (ʜʦ 91%) 

ʠ ʫ ʵʩʪʨʘʛʦʥʘ ʩʦʨʪʘ ʊʨʘʚʥʝʚʳʡ ʩʘʙʠʥʝʥ (40,0%) ʠ ʪʨʘʥʩ-ʠʟʦ-ʵʣʝʤʠʮʠʥ 

(26,1%). [114]. ʈʝʟʫʣʴʪʘʪʳ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʵʬʠʨʥʦʝ 

ʤʘʩʣʦ ʵʩʪʨʘʛʦʥʘ ʠʟ ʊʘʜʞʠʢʠʩʪʘʥʘ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʦʬʠʣʶ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ 

ʵʩʪʨʘʛʦʥʘ ʥʠ ʜʣʷ ʬʨʘʥʮʫʟʩʢʦʛʦ, ʥʠ ʜʣʷ ʨʦʩʩʠʡʩʢʦʛʦ ʩʦʨʪʦʚ. ʕʬʠʨʥʦʝ ʤʘʩʣʦ 

ʪʘʜʞʠʢʩʢʦʛʦ ʵʩʪʨʘʛʦʥʘ ʚ ʦʩʥʦʚʥʦʤ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝʤ ʩʘʙʠʥʝʥʘ 

(29,67%) ʠ ʵʩʪʨʘʛʦʣʘ (25,10%) [115].  

 

3.11. ʊʦʢʩʠʯʥʦʩʪʴ ʠ ʛʝʤʦʣʠʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʵʬʠʨʥʳʭ ʤʘʩʝʣ A. annua L. ʠ A. dracunculus L. 

 

ɺʝʣʠʯʠʥʘ IC50 ʜʣ̫ ʛʝʤʦʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʵʬʠʨʥʳʭ ʤʘʩʝʣ A. annuʘ 

L. ʠ A. dracunculus L. ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʨʘʚʥʦʡ 0,25 ʠ 0,94 ʤʛ/ʤʣ 

ʩʦʦʪʚʝʪʩʪʚʝʥʦ (ʪʘʙʣʠʮʘ 3.8). ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʧʦ 

ʛʝʤʦʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʵʬʠʨʥʳʭ ʤʘʩʝʣ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʠʩʩʣʝʜʫʝʤʳʝ 

ʵʬʠʨʥʳʝ ʤʘʩʣʘ ʧʨʦʷʚʣʷʶʪ ʚʳʩʦʢʫʶ ʘʢʪʠʚʥʦʩʪʴ. ʉʦʙʨʠʥʭʦ ʠ ʩʦʘʚʪʦʨʳ [157] 

ʦʪʤʝʯʘʶʪ, ʯʪʦ ʛʝʤʦʣʠʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʠʟ ʨʘʩʪʝʥʠʷ ʚʠʜʘ 

Baccharis trinervis ʨʘʚʥʘ 63,33 ʤʛ/ʤʣ.  

ɺʝʣʠʯʠʥʘ LD50 ʜʣʷ ʪʦʢʩʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʵʬʠʨʥʳʭ ʤʘʩʝʣ A.annuʘ L. 

ʠ A. dracunculus L. ʙʣrʘ ʦʧʨʝʜʝʣʝʥʘ ʨʘʚʥʦʡ 0,21 ʠ 0,55 ʤʛ/ʤʣ ʩʦʦʪʚʝʪʩʪʚʝʥʦ 

(ʪʘʙʣʠʮʘ 3.8).  

ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʥʘʠʙʦʣʴʰʠʤʠ ʛʝʤʦʣʠʪʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ ʠ ʪʦʢʩʠʯʥʦʩʪʴʶ ʦʙʣʘʜʘʝʪ ʵʬʠʨʥʦʝ ʤʘʩʣʦ ʧʦʣʳʥʠ ʦʜʥʦʣʝʪʥʝʡ, 

ʥʘʠʤʝʥʴʰʠʤʠ ï ʧʦʣʳʥʠ ʵʩʪʨʘʛʦʥ. ʂʨʦʤʝ ʪʦʛʦ, ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ 

ʦʪʤʝʯʘʝʪʩʷ ʧʨʷʤʘʷ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʛʝʤʦʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʠ 

ʪʦʢʩʠʯʥʦʩʪʴʶ: ʯʝʤ ʚʳʰʝ ʛʝʤʦʣʠʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʪʝʤ ʚʳʰʝ ʪʦʢʩʠʯʥʦʩʪʴ. 

ʊʘʙʣʠʮʘ 3.8. ɻʝʤʦʣʠʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʠ ʪʦʢʩʠʯʥʦʩʪʴ ʵʬʠʨʥʳʭ ʤʘʩʝʣ 

ʕʬʠʨʥʦʝ ʤʘʩʣʦ ɻʝʤʦʣʠʟ, IC50 ʤʛ/ʤʣ 
ʊʦʢʩʠʯʥʦʩʪʴ, LD50 

ʤʛ/ʤʣ 

A. annuʘ L. 0,25 0,21 

A. dracunculus L. 0,94 0,55 
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3.12. ɸʥʪʠʦʢʩʠʜʘʥʪʥʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʵʬʠʨʥʳʭ ʤʘʩʝʣ A. annua L. ʠ A. dracunculus L. 

 

ɸʥʪʠʦʢʩʠʜʘʥʪʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʵʬʠʨʥʳʭ ʤʘʩʝʣ A. annuʘ L. ʠ A. 

dracunculus L. ʦʮʝʥʠʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʘʥʘʣʠʟʦʚ ɼʌʇɻ ʠ ɸɹʊʉ. ɸʥʘʣʠʟʳ 

ɼʌʇɻ ʠ ɸɹʊʉ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ, ʢʘʢ ʦʧʠʩʘʥʦ ʥʘʤʠ ʨʘʥʝʝ [122,123].  

ʕʬʠʨʥʦʝ ʤʘʩʣʦ A. annuʘ L. ʧʨʦʷʚʠʣʦ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʢʦʥʪʨʦʣʝʤ. ɿʥʘʯʝʥʠʷ ʧʦʣʫʤʘʢʩʠʤʘʣʴʥʦʡ 

ʠʥʛʠʙʠʨʫʶʱʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ (IC50) ʜʣʷ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ A. annuʘ L. 

ʩʦʩʪʘʚʣʷʣʠ 6,5 ʤʛ/ʤʣ ʜʣʷ ɼʌʇɻ ʠ 3,5 ʤʛ/ʤʣ ʜʣʷ Aɹʊʉ. ɿʥʘʯʝʥʠʷ IC50 ʜʣʷ 

ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ (ʘʩʢʦʨʙʠʥʦʚʘʷ ʢʠʩʣʦʪʘ) ʩʦʩʪʘʚʣʷʣʠ 0,003 ʤʛ/ʤʣ 

ʜʣʷ ɼʌʇɻ ʠ 0,007 ʤʛ/ʤʣ ʜʣʷ ɸɹʊʉ. ɿʥʘʯʝʥʠʷ ʧʦʣʫʤʘʢʩʠʤʘʣʴʥʦʡ 

ʠʥʛʠʙʠʨʫʶʱʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ (IC50) ʜʣʷ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ A. dracunculus L. 

ʩʦʩʪʘʚʠʣʠ 1,15 ʤʛ/ʤʣ ʜʣʷ ɼʌʇɻ ʠ 0,17 ʤʛ/ʤʣ ʜʣʷ Aɹʊʉ. ɿʥʘʯʝʥʠʷ IC50 ʜʣʷ 

ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ (ʘʩʢʦʨʙʠʥʦʚʘʷ ʢʠʩʣʦʪʘ) ʩʦʩʪʘʚʠʣʠ 0,002 ʤʛ/ʤʣ ʜʣʷ 

ɼʌʇɻ ʠ 0,005 ʤʛ/ʤʣ ʜʣʷ Aɹʊʉ. ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ ʩʦʛʣʘʩʫʶʪʩʷ ʩ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʵʩʪʨʘʛʦʥʘ, ʦ ʢʦʪʦʨʦʡ ʩʦʦʙʱʘʣʦʩʴ ʨʘʥʝʝ 

[122,123].  

ɿʥʘʯʝʥʠʷ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʵʬʠʨʥʳʭ ʤʘʩʝʣ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 3.9. 

ʊʘʙʣʠʮʘ 3.9. ɸʥʪʠʦʢʩʠʜʘʥʪʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʵʬʠʨʥʳʭ ʤʘʩʝʣ ʧʦʣʳʥʠ 

ʆʙʨʘʟʝʮ ɼʌʇɻ IC50, ʤʛ/ʤʣ Aɹʊʉ IC50, ʤʛ/ʤʣ 

A. annuʘ L. 6,5 3,5 

A. dracunculus L. 1,15 0,17 

ɸʩʢʦʨʙʠʥʦʚʘʷ ʢ-ʪʘ 0,005 0,007 

 

ɸʥʪʠʦʢʩʠʜʘʥʪʥʳʡ ʧʦʪʝʥʮʠʘʣ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʟʘʚʠʩʠʪ ʦʪ ʝʛʦ ʩʦʩʪʘʚʘ. 

ʌʝʥʦʣʳ ʠ ʚʪʦʨʠʯʥʳʝ ʤʝʪʘʙʦʣʠʪʳ ʩ ʩʦʧʨʷʞʝʥʥʳʤʠ ʜʚʦʡʥʳʤʠ ʩʚʷʟʷʤʠ 

ʦʙʳʯʥʦ ʧʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʝ ʩʚʦʡʩʪʚʘ [122, 123].  
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3.13. ɸʥʪʠʤʠʢʨʦʙʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ A. annua L. 

 

ʆʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʥʪʠʙʠʦʪʠʢʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʦʥʪʨʦʣʝ 

ʠʥʬʝʢʮʠʡ ʠ ʟʘʙʦʣʝʚʘʥʠʡ ʯʝʣʦʚʝʢʘ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ 

ʘʥʪʠʙʠʦʪʠʢʘʤ ʧʘʪʦʛʝʥʦʚ ʯʝʣʦʚʝʢʘ [124, 125, 127, 128, 129]. ʂʨʦʤʝ ʪʦʛʦ, ʠʟ-ʟʘ 

ʧʦʨʯʠ ʧʠʱʠ ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩ ̫ʧʦʪʨʝʙʣʝʥʠʝ ʧʠʱʝʚʳʭ ʜʦʙʘʚʦʢ. ɺ 

ʵʪʦʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦ ʠʩʢʘʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʧʨʠʨʦʜʥʳʝ ʠ ʙʝʟʦʧʘʩʥʳʝ 

ʩʨʝʜʩʪʚʘ ʜʣʷ ʙʦʨʴʙʳ ʩ ʙʘʢʪʝʨʠʘʣʴʥʳʤʠ ʠʥʬʝʢʮʠʷʤʠ. ʀʟ-ʟʘ ʚʳʩʦʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʠ ʥʠʟʢʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʠʣʠ ʥʝʪʦʢʩʠʯʥʦʩʪʠ ʵʬʠʨʥʳʝ ʤʘʩʣʘ 

ʷʚʣʷʶʪʩʷ ʭʦʨʦʰʠʤ ʢʘʥʜʠʜʘʪʦʤ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ, 

ʚʳʟʳʚʘʝʤʳʭ ʧʘʪʦʛʝʥʥʳʤʠ ʚʠʜʘʤʠ ʙʘʢʪʝʨʠʡ. ʕʬʠʨʥʳʝ ʤʘʩʣʘ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ 

ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ, ʧʨʦʷʚʣʷʶʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʭʦʨʦʰʝʝ 

ʧʨʦʪʠʚʦʤʠʢʨʦʙʥʦʝ ʜʝʡʩʪʚʠʝ ʧʨʦʪʠʚ ʙʘʢʪʝʨʠʡ, ʜʨʦʞʞʝʡ, ʥʠʪʯʘʪʳʭ ʛʨʠʙʦʚ ʠ 

ʚʠʨʫʩʦʚ [130, 131, 134, 136].  

ʎʝʣʴ ʥʘʩʪʦʷʱʝʛʦ ʵʪʘʧʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʷʣʘ ʚ ʪʦʤ, ʯʪʦʙʳ ʦʮʝʥʠʪʴ 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʵʬʠʨʥʳʭ ʤʘʩʝʣ ʧʨʦʪʠʚ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʭ ʠ 

ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʭ ʙʘʢʪʝʨʠʡ.  

ɺ ʭʦʜʝ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʜʚʘ ʵʢʩʧʝʨʠʤʝʥʪʘ: 

1)  ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʙʦʣʝʟʥʝʡ ʧʪʠʮ ɺʝʪʝʨʠʥʘʨʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʊʘʜʞʠʢʩʢʦʡ 

ʘʢʘʜʝʤʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ ʙʳʣʠ ʠʟʫʯʝʥʳ ʙʘʢʪʝʨʠʮʠʜʥʳʝ ʩʚʦʡʩʪʚʘ 

ʧʦʣʫʯʝʥʥʳʭ ʵʬʠʨʥʳʭ ʤʘʩʝʣ, ʧʨʦʚʝʜʝʥʘ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʡ; 

2)  ʚ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʊʘʜʞʠʢʩʢʦʛʦ ʅʀʀ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʤʝʜʠʮʠʥʳ ʄɿ ʠ ʉɿʅ ʠʩʩʣʝʜʦʚʘʥʳ ʙʘʢʪʝʨʠʮʠʜʥʳʝ 

ʩʚʦʡʩʪʚʘ ʧʨʝʜʩʪʘʚʣʝʥʳʭ ʧʨʝʧʘʨʘʪʦʚ.  

ɸʥʪʠʤʠʢʨʦʙʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʕʄ ʠʟʫʯʘʣʠ ʜʠʬʬʫʟʠʝʡ ʚ ʘʛʘʨ.  

ɺ ʧʝʨʚʦʡ ʩʝʨʠʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠʟʫʯʘʣʠ ʘʥʪʠʤʠʢʨʦʙʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʕʄ 

ʜʫʰʠʮʳ ʤʝʣʢʦʮʚʝʪʢʦʚʦʡ ʠ ʧʦʣʳʥʠ ʦʜʥʦʣʝʪʥʝʡ.  

ɹʳʣ ʧʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʵʬʠʨʥʳʭ ʤʘʩʝʣ ʜʫʰʠʮʳ ʤʝʣʢʦʮʚʝʪʢʦʚʦʡ ʠ ʧʦʣʳʥʠ ʦʜʥʦʣʝʪʥʝʡ, 



113 
 

 

ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ.  

ɸʥʪʠʤʠʢʨʦʙʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʵʬʠʨʥʳʭ ʤʘʩʝʣ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʚ 

ʦʪʥʦʰʝʥʠʠ Staphylococcus aureus, (ATCC 23235), Pseudomonas aeruginosa, 

(ATCC 27853) ʠ Escherichia coli (ATCC 25922). ʐʪʘʤʤʳ ʙʘʢʪʝʨʠʡ 

ʪʝʩʪʠʨʦʚʘʣʠ ʥʘ ʘʛʘʨʝ. ʅʘ ʩʪʝʨʠʣʠʟʦʚʘʥʥʳʝ ʙʫʤʘʞʥʳʝ ʜʠʩʢʠ ʥʘʥʦʩʠʣʠ 10 ʤʢʣ 

ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʠʣʠ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴ ʠ ʨʘʟʤʝʱʘʣʠ ʠʭ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʴ ʘʛʘʨʦʚʳʭ ʧʣʘʩʪʠʥʦʢ. ɿʦʥʳ ʠʥʛʠʙʠʨʦʚʘʥʠʷ (ʤʤ) ʙʘʢʪʝʨʠʘʣʴʥʳʭ 

ʰʪʘʤʤʦʚ ʦʧʨʝʜʝʣʷʣʠ ʧʦʩʣʝ ʠʥʢʫʙʘʮʠʠ ʚ ʪʝʯʝʥʠʝ 24 ʯʘʩʦʚ ʧʨʠ 37ÁC.  

ɺ ʢʘʯʝʩʪʚʝ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥ r ʵʬʠʨʥʦʝ 

ʤʘʩʣʦ ʜʫʰʠʮʳ ʤʝʣʢʦʮʚʝʪʢʦʚʦʡ  ʠ ʛʝʥʪʘʤʠʮʠʥ. ʈʝʟʫʣʴʪʘʪʳ ʘʥʪʠʤʠʢʨʦʙʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ A. ʘnnua L. ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.10. 

 

ʊʘʙʣʠʮʘ 3.10. ɸʥʪʠʤʠʢʨʦʙʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ A. ʘnnua L. 

ʆʙʨʘʟʝʮ ʕʄ ʂʦʥʮʝʥʪʨʘʮʠʷ 

ɿʦʥʘ, ʤʤ 

St. aureus 
Ps. 

aeruginosa 
E. coli 

A. annua ˉ1 

(ɺʘʨʟʦʙʩʢʠʡ ʨ-ʥ) 

ʄɹʩ 60,0Ñ0,1 12,30,1 26,7Ñ0,1 

ʄɹʮ 17,2Ñ0,1 7,4Ñ0,1 19,2Ñ0,1 

A. annua ˉ2 

(ʨ-ʥ ʈʫʜʘʢʠ) 

ʄɹʩ 64,3Ñ0,2 38,1Ñ0,2 30,5Ñ0,2 

ʄɹʮ 30,2Ñ0,1 25,4Ñ0,1 21,6Ñ0,1 

A. annua ˉ3 

(ʛ. ɻʠʩʩʘʨ) 

ʄɹʩ 66,4Ñ0,1 32,4Ñ0,1 28,7Ñ0,2 

ʄɹʮ 30,2Ñ0,1 20,0Ñ0,1 15,4Ñ0,1 

O.tyttanthum  
ʄɹʩ 17,3Ñ0,1 11,7Ñ0,1 19,5Ñ0,1 

ʄɹʮ 13,4Ñ0,2 7,1Ñ0,1 14,9Ñ0,1 

ɻʝʥʪʘʤʠʮʠʥ 

(0,12 ʤʛ/ʤʣ) 

ʄɹʩ 29,8Ñ0,1 35,2Ñ0,1 34,2Ñ0,1 

ʄɹʮ 20,0Ñ0,1 25,1Ñ0,1 18,0Ñ0,1 

 

ʈʘʥʝʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʵʬʠʨʥʦʝ ʤʘʩʣʦ, ʚʳʜʝʣʝʥʥʦʝ ʠʟ A. ʘnnua L., 

ʦʙʣʘʜʘʝʪ ʘʥʪʠʤʠʢʨʦʙʥʳʤ ʜʝʡʩʪʚʠʝʤ ʚ ʦʪʥʦʰʝʥʠʠ Escherichia coli, 

Staphylococcus aureus, Streptococcus faecalis, Pseudomonas aeruginosa, 

Klebsiella pneumoniae, Bacillus subtilis, Bacillus licheniformis, Candida albicans 

ʠ Saccharomyces cerevisiae. ɿʦʥʘ ʠʥʛʠʙʠʨʦʚʘʥʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʩʦʩʪʘʚʣʷʣʘ 

ʦʪ 10 ʜʦ 45 ʤʤ ʧʨʠ 10 ʤʢʣ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʤʘʩʝʣ (1/4 ʠ 1/8 

ʨʘʟʚʝʜʝʥʠʷ) ʚ ʪʝʯʝʥʠʝ 24-48 ʯʘʩʦʚ [135, 137, 138] ʉʦʛʣʘʩʥʦ ʣʠʪʝʨʘʪʫʨʥʳʤ 
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ʜʘʥʥʳʤ, 1,8-ʮʠʥʝʦʣ ʦʪʚʝʯʘʝʪ ʟʘ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʵʬʠʨʥʳʭ 

ʤʘʩʝʣ; ʦʥ ʧʨʦʷʚʣʷʝʪ ʩʨʘʚʥʠʪʝʣʴʥʦ ʩʠʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ 

ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʭ ʠ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʭ ʙʘʢʪʝʨʠʡ [136, 137, 138].  

ɺʦ ʚʪʦʨʦʡ ʩʝʨʠʠ, ʧʦʩʢʦʣʴʢʫ ʘʥʪʠʤʠʢʨʦʙʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ 

ʧʦʣʳʥʠ ʦʜʥʦʣʝʪʥʝʡ ʙʳʣʠ ʥʘʠʙʦʣʴʰʝʡ ʠʟ ʘʢʪʠʚʥʦʩʪʠ ʵʬʠʨʥʳʭ ʤʘʩʝʣ ʜʨʫʛʠʭ 

ʚʠʜʦʚ ʧʦʣʳʥʠ, ʙʳʣʘ ʠʟʫʯʝʥʘ ʘʥʪʠʤʠʢʨʦʙʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ 

ʵʪʦʛʦ ʚʠʜʘ ʧʦʣʳʥʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʝʩʪʘ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʠ ʬʘʟʳ ʚʝʛʝʪʘʮʠʠ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.11. 

 

ʊʘʙʣʠʮʘ 3.11. ɹʘʢʪʝʨʠʮʠʜʥʳʝ ʩʚʦʡʩʪʚʘ ʦʙʨʘʟʮʦʚ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʧʦʣʳʥʠ ʦʜʥʦʣʝʪʥʝʡ 

ˉ 

ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ 

ɿʦʥʘ, ʤʤ 
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1 ʨ-ʥ ʈʫʜʘʢʠ (ˉ1) 28 28 15 20 21 

2 ʨ-ʥ ʈʫʜʘʢʠ (ˉ2) 29 32 18 18 21 

3 ʨ-ʥ ʈʫʜʘʢʠ (ˉ3) 30 30 21 25 20 

4 ʛ. ɻʠʩʩʘʨ (ˉ1) 19 30 34 23 21 

5 ʛ. ɻʠʩʩʘʨ (ˉ2) 31 30 22 17 18 

6 ʨ-ʥ ʈʫʜʘʢʠ (ʧʦʩ. ʕʣʦʢ) 27 30 27 27 27 

7 ʎʠʧʨʦʬʣʦʢʩʘʮʠʥ 24 24 17 21 20 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 3.11, ʚʩʝ ʦʙʨʘʟʮʳ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʧʦʣʳʥʠ 

ʦʜʥʦʣʝʪʥʝʡ ʦʙʣʘʜʘʶʪ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʠ ʘʥʪʠʛʨʠʙʢʦʚʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. 

ʆʙʨʘʟʮʳ 1-3 ʠ 5 ʦʙʣʘʜʘʶʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʦʜʠʥʘʢʦʚʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʧʨʦʪʠʚ 

Staphylococcus ʝpidermidis (ʟʦʥʘ ʟʘʜʝʨʞʢʠ 28-31 ʤʤ), ʦʙʨʘʟʝʮ 4 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚ 1,5 ʨʘʟʘ ʤʝʥʝʝ ʘʢʪʠʚʝʥ ʚ ʦʪʥʦʰʝʥʠʠ ʵʪʦʛʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘ. 

ʇʨʦʪʠʚ Staphylococcus ʘureus ʘʢʪʠʚʥʦʩʪʴ ʚʩʝʭ ʦʙʨʘʟʮʦʚ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʦʜʠʥʘʢʦʚʘ (ʟʦʥʘ ʟʘʜʝʨʞʢʠ 28-32 ʤʤ). ʇʨʦʪʠʚ Escherichia coli 

ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳʤ ʦʢʘʟʘʣʩʷ ʦʙʨʘʟʝʮ 4, ʥʘʠʤʝʥʝʝ ï ʦʙʨʘʟʝʮ 6 (ʟʦʥʘ ʟʘʜʝʨʞʢʠ 

25-27 ʤʤ). ɺ ʦʪʥʦʰʝʥʠʠ Klebsiella pneumoniae ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳʤ ʦʢʘʟʘʣʩʷ 
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ʦʙʨʘʟʝʮ 6, ʥʘʠʤʝʥʝʝ ï ʦʙʨʘʟʝʮ 5. ɺ ʦʪʥʦʰʝʥʠʠ ʜʨʦʞʞʝʚʳʭ ʛʨʠʙʦʚ Candida 

ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳʤ ʦʢʘʟʘʣʩʷ ʦʙʨʘʟʝʮ 6, ʥʘʠʤʝʥʝʝ ï ʦʙʨʘʟʝʮ 5.  

 

3.14. ʀʩʩʣʝʜʦʚʘʥʠʝ in silico ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʭ ʠ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʭ 

ʩʚʦʡʩʪʚ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʵʬʠʨʥʳʭ ʤʘʩʝʣ A. annua L . ʠ A. 

dracunculus L. 

 

ɹr ʣʠ ʠʩʩʣʝʜʦʚʘʥ r ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʝ ʠ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ 

ʦʩʥʦʚʥʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ ʵʬʠʨʥʳʭ ʤʘʩʝʣ ɸ. annua L. ʠ A. dracunculus L. ʩ 

ʧʦʤʦʱʴʶ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʜʦʢʠʥʛʘ. ɺ ʢʘʯʝʩʪʚʝ ʣʠʛʘʥʜʦʚ ʜʣʷ ʤʦʣʝʢʫʣʷʨʥʦʛʦ 

ʜʦʢʠʥʛʘ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 13 ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩʦʩʪʘʚʘ ʵʬʠʨʥʳʭ 

ʤʘʩʝʣ ɸ. annua L. ʠ A. dracunculus L. ʠ ʚʳʜʝʣʣʝʥʥʳʡ ʠʟ ʵʪʠʭ ʨʘʩʪʝʥʳʡ 

ʘʨʪʝʤʠʟʠʥʠʥ ʠ ʠʭ ʧʨʦʠʟʚʦʥʳʡ ʠ ʚ ʢʘʯʝʩʪʚʝ ʨʝʮʝʧʪʦʨʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʚʘ 

ʮʝʣʝʚʳʭ ʙʝʣʢʘ (3UU2 ʠ 6RKS) ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʭ ʩʚʦʡʩʪʚ 

ʠ ʦʜʠʥ ʙʝʣʦʢ (2CDU) ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʜʣʷ ʧʨʦʚʝʨʢʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ in silico ʧʦʟʚʦʣʷʶʪ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʤʦʣʝʢʫʣʳ ʩ 

ʤʥʦʛʦʦʙʝʱʘʶʱʠʤ ʠʥʛʠʙʠʨʫʶʱʠʤ ʜʝʡʩʪʚʠʝʤ ʥʘ ʣʶʙʫʶ ʮʝʣʴ (ʙʝʣʦʢ, 

ʬʝʨʤʝʥʪ). ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ, ʮʝʣʝʚʳʤ ʙʝʣʢʦʤ 3UU2 ʷʚʣʷʝʪʩʷ ʦʩʤʦʧʦʨʠʥ, ʦʥ 

ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʪʨʘʥʩʤʝʥʙʨʘʤʝʥʥʦʛʦ ʪʠʧʘ ʙʝʣʢʦʚ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪʩʷ ʚ 

ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʭ ʙʘʢʪʝʨʠʷʭ [163]. ʎʝʣʝʚʦʡ ʙʝʣʦʢ 6RKS, ʥʘʟʳʚʘʝʤʳʡ 

ʛʠʨʘʟʦʡ ɼʅʂ, ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʬʝʨʤʝʥʪʦʤ, ʢʦʪʦʨʳʡ ʠʛʨʘʝʪ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʫʶ ʨʦʣʴ ʚ ʛʦʤʝʦʩʪʘʪʠʯʝʩʢʦʤ ʢʦʥʪʨʦʣʝ ʥʘʤʦʪʢʠ ɼʅʂ ʠ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʤʠʰʝʥʠ ʜʣʷ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. ɹʝʣʦʢ 

2CDU ï ʵʪʦ ʅɸɼʌʅ (ʥʠʢʦʪʠʥʘʤʠʜʘʜʝʥʠʥʜʠʥʫʢʣʝʦʪʠʜʬʦʩʬʘʪ) ʦʢʩʠʜʘʟʘ, 

ʢʦʪʦʨʘʷ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʭ ʩʚʦʡʩʪʚ ʚ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ [163, 164] ɿʥʘʯʝʥʠʝ ʜʦʢʠʥʛʘ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʩʦʩʪʘʚʘ ʵʬʠʨʥʳʭ ʤʘʩʝʣ ɸ. annua  L. ʠ A.dracunculus L. ʜʣʷ ʬʝʨʤʝʥʪʘ ʅɸɼʌʅ 

ʦʢʩʠʜʘʟʳ ʜʦʩʪʠʛʣʠ ʦʪ -4,5 ʜʦ -8,5 ʢʢʘʣ/ʤʦʣʴ, ʘ ʟʥʘʯʝʥʠʝ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ 

ʢʦʥʪʨʦʣʷ ʢʦʬʝʡʥʘʷ ʢʠʩʣʦʪʘ ʙʳʣʦ ʨʘʚʥʦ -6,5 ʢʢʘʣ/ʤʦʣʴ. ɿʥʘʯʝʥʠʷ 
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ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʜʦʢʠʥʛʘ ʢʘʨʠʦʬʠʣʣʝʥʘ ʠ ʘʨʪʝʤʠʟʠʥʠʥʘ ʩʦʩʪʘʚʠʣʠ -7,4 ʠ -8,5 

ʢʢʘʣ/ʤʦʣʴ, ʯʪʦ ʤʝʥʴʰʝ ʚʝʣʠʯʠʥʳ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ (ʢʦʬʝʡʥʘʷ 

ʢʠʩʣʦʪʘ). ɺʝʣʠʯʠʥʘ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʜʦʢʠʥʛʘ ʠʩʩʣʝʜʫʝʤʳʭ ʩʦʝʜʠʥʝʥʠʡ 

ʩʦʩʪʘʚʣʷʣʘ ʦʪ -5,8 ʜʦ -9,0 ʢʢʘʣ/ʤʦʣʴ ʜʣʷ ʙʝʣʢʘ ʦʩʤʦʧʦʨʠʥʘ ʠ ʦʪ -5,3 ʜʦ -7,9 

ʢʢʘʣ/ʤʦʣʴ ʜʣʷ ʂɼʅ ʛʠʨʘʟʳ, ʘ ʟʥʘʯʝʥʠʝ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ 

ʘʤʦʢʩʠʮʠʣʣʠʥʘ ʙʳʣʦ ʨʘʚʥʦ -7,2 ʢʢʘʣ/ʤʦʣʴ ʜʣʷ ʙʝʣʢʘ ʦʩʤʦʧʦʨʠʥʘ ʠ -7,1 

ʢʢʘʣ/ʤʦʣʴ ʜʣʷ ʂɼʅ ʛʠʨʘʟʳ. ʂʘʢ ʧʨʘʚʠʣʦ, ʘʮʠʢʣʠʯʝʩʢʠʝ ʤʦʥʦʪʝʨʧʝʥʳ 

(ʤʠʨʮʝʥ ʠ ʦʮʠʤʝʥ) ʧʨʦʷʚʣʷʶʪ ʙʦʣʝʝ ʥʠʟʢʠʝ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʝ ʠ 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʮʠʢʣʠʯʝʩʢʠʝ ʤʦʥʦʪʝʨʧʝʥʳ (Ŭ-

ʧʠʥʝʥ, ʢʘʤʬʝʥ, ʩʘʙʠʥʝʥ, ɔ-ʪʝʨʧʠʥʝʥ, ʣʠʤʦʥʝʥ), ʘ ʪʘʢʞʝ ʤʦʥʦʪʝʨʧʝʥʦʠʜʳ 

(ʪʝʨʧʠʥʝʥ-4-ʦʣ, 1,8-ʮʠʥʝʦʣ, ʵʩʪʨʘʛʦʣ ʠ ʢʘʤʬʦʨʘ) ʧʨʦʷʚʣʷʶʪ ʙʦʣʝʝ ʫʤʝʨʝʥʥʳʝ 

ʩʚʦʡʩʪʚʘ; ʩʝʩʢʚʠʪʝʨʧʝʥ ʢʘʨʠʦʬʠʣʣʝʥ ʠ ʩʝʩʢʚʠʪʝʨʧʝʥʦʚʳʡ ʣʘʢʪʦʥ 

ʘʨʪʝʤʠʟʠʥʠʥ ʧʨʦʷʚʣʷʣʠ ʩʠʣʴʥʳʝ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʝ ʠ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʝ 

ʩʚʦʡʩʪʚʘ. ɼʠʛʠʜʨʦʘʨʪʝʤʠʟʠʥʠʥ ʠ ʜʠʛʠʜʨʦʘʨʪʝʤʠʟʠʥʠʥʘ ʘʮʝʪʘʪ ʪʦʞʝ 

ʦʙʣʘʜʘʣʠ ʫʤʝʨʝʥʥʦʡ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʠ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʴ .ʁ  

ʈʝʟʫʣʴʪʘʪ r ʠʩʩʣʝʜʦʚʘʥʠ ̫ in silico ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʭ ʠ 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʭ ʩʚʦʡʩʪʚ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʵʬʠʨʥʳʭ ʤʘʩʝʣ ɸ. annua 

L., ʠ A. dracunculus L. ʠ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʨʦʠʟʚʦʜʥʳʭ ʘʨʪʝʤʠʟʠʥʠʥʘ ʥʘ 

ʠʥʛʠʙʠʨʦʚʘʥʠʝ ʮʝʣʝʚʳʭ ʙʝʣʢʦʚ ʧʦʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ 3.12. 

ʅʘ ʨʠʩʫʥʢʝ 3.36 ʧʦʢʘʟʘʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʢʘʨʠʦʬʠʣʣʝʥʘ ʩ ʙʝʣʢʦʤ-

ʤʠʰʝʥʴʶ ʦʩʤʦʧʦʨʠʥʦʤ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 3.36, ʢʘʨʠʦʬʠʣʣʝʥ ʧʨʦʷʚʣʷʝʪ 

ʦʯʝʥʴ ʩʣʦʞʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʦʩʪʘʣʴʥʳʤʠ ʘʤʠʥʦʢʠʩʣʦʪʘʤʠ ʙʝʣʢʘ 

ʦʩʤʦʧʦʨʠʥʘ. 

 

ʊʘʙʣʠʮʘ 3.12. ʆʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʩʥʦʚʥʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ ʵʬʠʨʥʳʭ ʤʘʩʝʣ ɸ. 

annua L. ʠ A. dracunculus L. ʩ ʙʝʣʢʘʤʠ-ʤʠʰʝʥʷʤʠ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 
ʂʦʣ-ʚʦ, % ʍʠʤʠʯ. 

ʩʪʨʫʢʪʫʨʘ 

ɺʝʣʠʯʠʥʘ ʜʦʢʠʥʛʘ, 

ʢʢʘʣ/ʤʦʣ 

ɸʘ
1
 ɸd

2
 2CDU 3UU2 6RKS 

1 2 3 4 5 6 7 
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b-ʄʠʨcʝʥ 3,3 4,8 
 

-4,5 -5,8 -5,3 

(ɽ)-b-ʆʮʠʤʝʥ ï 4,0 
 

-6,0 -6,1 -5,5 

a-ʇʠʥʝʥ 7,3 3,6 
 

-6,3 -7,0 -5,7 

ʂʘʤʬʝʥ 8,25 0,6 
 

-6,2 -6,8 -5,8 

ʉʘʙʠʥʝʥ 2,8 29,1 
 

-5,5 -6,4 -5,9 

ɔ-ʊʝʨʧʠʥʝʥ 3,0 1,0 

 

-6,0 -6,8 -5,9 

b-ʌʝʣʘʥʜʨʝʥ 0,1 3,2 

 

-6,2 -6,7 -5,8 

ʃʠʤʦʥʝʥ 0,3 7,8 

 

-5,8 -6,6 -5,7 

ʊʝʨʧʠʥʝʥ-4-ʦʣ 2,9 1,0 

 

-5,8 -6,4 -5,4 

1,8-ʎʠʥʝʦʣ 17,8 ï 

 

-5,9 -6,8 -6,2 

ʕʩʪʨʘʛʦʣ ï 24,6 

 

-5,6 -6,5 -5,5 

ʂʘʤʬʦʨʘ 32,5 ï 
 

-5,7 -6,6 -5,4 

ʂʘʨʠʦʬʠʣʣʝʥ 3,3 0,3 

 

-7,4 -9,0 -6,7 

ɸʨʪʝʤʠʟʠʥʠʥ 0,45 0,07 

 

-8,5 -7,4 -7,9 

ɼʠʛʠʜʨʦ-

ʘʨʪʝʤʠʟʠʥʠʥ 
ï ï 

 

-7,7 -7,5 -6,9 
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ɼʠʛʠʜʨʦʘʨʪʝʤʠʟʠʥʠʥ

ʘ ʘʮʝʪʘʪ 
ï ï 

 

-8,0 -7,6 -6,6 

ʢʦʬʝʡʥʘʷ ʢʠʩʣʦʪʘ    -6,5   

ʘʤʦʢʩʠʮʠʣʣʠʥ     -7,2 -7,1 

1
 ɸ. annua L., 

2
 A. dracunculus L.  

 

 

ʈʠʩʫʥʦʢ 3.36. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʢʘʨʠʦʬʠʣʣʝʥʘ ʩ ʙʝʣʢʦʤ-ʤʠʰʝʥʴʶ ʦʩʤʦʧʦʨʠʥʦʤ. 

 

ɺ ʟʘʢʣʶʯʝʥʠʝ, ʨʝʟʫʣʴʪʘʪ r ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʜʦʢʠʥʛʘ ʦʩʥʦʚʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʩʦʩʪʘʚʘ ʵʬʠʨʥʳʭ ʤʘʩʝʣ ɸ. annua  L. ʠ A. dracunculus L. ʩ 

ʮʝʣʝʚʳʤʠ ʙʝʣʢʘʤʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʠʭ ʩʠʣʴʥʳʭ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʭ ʠ 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʭ ʩʧʦʩʦʙʥʦʩʪʷʭ, ʢʦʪʦʨʳʝ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʜʘʥʥʳʤʠ in vitro.  

 

3.15. ʅʘʥʦʵʤʫʣʴʩʠʷ ʥʘ ʦʩʥʦʚʝ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ A. annua L. 

 

ʅʘʤʠ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʥʘʥʦʵʤʫʣʴʩʠʷ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ A. annuʘ L. 

(ʅʕʄɸɸ) ʚ ʚʦʜʝ, ʠʩʧʦʣʟɹʫʷ ʚʦʜʦʨʘʩʪʚʦʨʠʤʫ  ʁ ʬʨʘʢʮʠ ʁ ʧʝʨʩʠʜʩʢʦʡ 

ʞʝʚʘʪʝʣʴʥʦʡ ʨʝʟʠʥʢʠ ʠ ʵʤʫʣʴʛʘʪʦʨ ʊʚʠʥ 80. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ 

ʩʦʦʪʥʦʰʝʥʠʠ 1% ʕʄ A. annuʘ L., 96,75% ʚʦʜ,r 0,25% ʚʦʜʦʨʘʩʪʚʦʨʠʤʦʡ 

ʬʨʘʢʮʠʠ ʧʝʨʩʠʜʩʢʦʡ ʞʝʚʘʪʝʣʴʥʦʡ ʨʝʟʠʥʢʠ ʠ 2% ʵʤʫʣʴʛʘʪʦʨʘ ʊʚʠʥ 80 ʧʦʜ 

ʫʜʘʨʦʤ ʫʣʪɹʨʘʟʚʫʢʦʚʦʡ ʚʦʣʥʳ ʧʦʣʫʯʘʝʪʩʷ ʩʪʘʙʠʣʥɹʘʷ ʥʘʥʦʵʤʫʣʩɹʠʷ (ʨʠʩʫʥʦʢ 

3.37). 

https://translate.google.co.ve/?hl=ru&tab=wT
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ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʣʫʯʝʥʠʝ ʥʘʥʦʵʤʫʣʴʩʠʠ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ A. 

annuʘ L. ʚ ʚʦʜʝ ʧʨʦʚʝʜʝʥʦ ʩʦʛʣʘʩʥʦ ʩ ʧʨʦʪʦʢʦʣʦʤ, ʦʧʠʩʘʥʥʳʤ ʚ ʣʠʪʝʨʘʪʫʨʝ 

[147, 148].  

ʈʝʟʫʣʴʪʘʪʳ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʨʘʩʪʚʦʨʠʤʘʷ ʬʨʘʢʮʠʷ 

ʧʝʨʩʠʜʩʢʦʡ ʞʝʚʘʪʝʣʴʥʦʡ ʨʝʟʠʥʢʠ ʚʤʝʩʪʝ ʩ ʵʤʫʣʴʛʘʪʦʨʦʤ ʊʚʠʥ-80 ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʩʪʨʫʢʪʫʨʝ ʩʪʘʙʠʣʴʥʳʭ ʥʘʥʦʵʤʫʣʴʩʠʡ. ʂʨʦʤʝ ʪʦʛʦ, 

ʠʩʧʦʣʟɹʦʚʘʥʠʝ ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʚʦʣʥʳ ʜʣʷ ʧʦʣʫʯʝʥʠ ̫ʥʘʥʦʵʤʫʣʴʩʠʡ ʵʬʠʨʥʦʛʦ 

ʤʘʩʣʘ A. annuʘ L. ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʠ ʥʘʜʝʞʥʳʤ ʤʝʪʦʜʦʤ. 

  

ʅʘʥʦʵʤʫʣʴʩʠʷ ʕʤʫʣʴʩʠʷ (ʤʘʩʣʘ ʚ ʚʦʜʝ) 

ʈʠʩʫʥʦʢ 3.37. ʅʘʥʦʵʤʫʣʴʩʠʷ ʠ ʵʤʫʣʴʩʠʷ ʥʘ ʦʩʥʦʚʝ ʕʄ ʧʦʣʳʥʠ ʦʜʥʦʣʝʪʥʝʡ 

 

ʉʦʛʣʘʩʥʦ ʣʠʪʝʨʘʪʫʨʝ, ʩʠʩʪʝʤʘ ʜʦʩʪʘʚʢʠ ʕʄ ʥʘ ʦʩʥʦʚʝ ʥʘʥʦʵʤʫʣʴʩʠʡ 

ʩʪʘʥʦʚʠʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʨʝʰʝʥʠʝʤ ʜʣʷ ʢʦʥʪʨʦʣʷ ʨʦʩʪʘ ʧʘʪʦʛʝʥʦʚ ʧʠʱʝʚʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʃʠʧʦʬʠʣʴʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʚ 

ʚʦʜʥʦʡ ʬʘʟʝ ʩ ʧʦʤʦʱʴʶ ʥʘʥʦʵʤʫʣʴʩʠʦʥʥʦʛʦ ʤʝʪʦʜʘ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʜʠʘʤʝʪʨ ʢʘʧʣʠ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʨʘʟʤʝʨʘʤ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ, ʚʣʠʷʶʱʠʤʠ ʥʘ ʩʪʘʙʠʣʴʥʦʩʪʴ ʵʤʫʣʴʩʠʠ [147-148].  

ʉʪʘʙʠʣʴʥʦʩʪʴ ʥʘʥʦʵʤʫʣʴʩʠʡ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʵʬʠʨʥʳʭ ʤʘʩʝʣ ʢʘʢ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ. ʆʜʥʘʢʦ, ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʦʥʠ 
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ʫʩʪʦʡʯʠʚʳ ʧʨʠ ʥʦʨʤʘʣʴʥʦʡ ʩʠʣʝ ʪʷʞʝʩʪʠ, ʜʣʷ ʩʢʦʨʦʡ ʦʮʝʥʢʠ ʠʭ 

ʩʪʘʙʠʣʴʥʦʩʪʠ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʪʝʩʪ ʮʝʥʪʨʠʬʫʛʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʘ [148]. 

ʈʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʩʪʘʙʠʣʴʥʦʩʪʠ ʧʦʣʫʯʝʥʥʦʡ ʥʘʥʦʵʤʫʣʴʩʠʠ 

ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.13. 

 

ʊʘʙʣʠʮʘ 3.13. ʉʪʘʙʠʣʴʥʦʩʪʴ ʥʘʥʦʵʤʫʣʴʩʠʠ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ  A.annuʘ L. 

ʉʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ, 

ʦʙ/ʤʠʥ 
ɺʨʝʤʷ, ʤʠʥ ʉʪʘʙʠʣʥɹʦʩʪʴ 

80 5 +++* 

250 5 +++ 

1000 5 +++ 

3500 5 +++ 

5000 5 +++ 

*ʩʪʘʙʠʣʴʥʳʡ 

 

ʉʪʘʙʠʣʴʥʦʩʪʴ ʧʨʠ ʭʨʘʥʝʥʠʠ ʥʘʥʦʵʤʫʣʴʩʠʠ ʥʘ ʦʩʥʦʚʝ ʵʬʠʨʥʦʛʦ 

ʤʘʩʣʘ A. annua L. ʅʘʥʦʵʤʫʣʴʩʠʠ ʷʚʣʷʶʪʩʷ ʥʦʚʦʡ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ 

ʢʦʤʧʦʟʠʮʠʝʡ ʠ ʠʟʫʯʝʥʠʝ ʠʭ ʩʪʘʙʠʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʚʘʞʥʳʤ. ʅʘʤʠ ʙʳʣʘ 

ʠʟʫʯʝʥʘ ʩʪʘʙʠʣʴʥʦʩʪ ɹʥʘʥʦʵʤʫʣʴʩʠʡ ʚ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʚ ʪʝʯʝʥʠʝ 28 ʩʫʪʦʢ 

ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ (5, 25, 45
ʦ
ʉ). ʈʝʟʫʣʴʪʘʪʳ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.14. 

 

ʊʘʙʣʠʮʘ 3.14. ʉʪʘʙʠʣʴʥʦʩʪʴ  ʅʕʄɸɸ 

ʊʝʤʧʝʨʘʪʫʨʘ, 
ʦ
ʉ 

ɺʨʝʤʷ, ʜʥʝʡ 

1 7 14 21 28 

5 +++ +++ +++ +++ +++ 

25 +++ +++ +++ +++ +++ 

45 +++ +++ +++ ++ ++ 
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3.16. ɸʥʪʠʤʠʢʨʦʙʥʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʥʘʥʦʵʤʫʣʴʩʠʠ ʥʘ ʦʩʥʦʚʝ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ A. annua L. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘʥʦʵʤʫʣʴʩʠʠ 

ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʧʦʣʳʥʠ ʦʜʥʦʣʝʪʥʝʡ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.15. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 3.15, ʥʘʥʦʵʤʫʣʴʩʠʷ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʧʦʣʳʥʠ 

ʦʜʥʦʣʝʪʥʝʡ ʧʦ ʜʝʡʩʪʚʠʶ ʥʘ Staphylococcus ʝpidermidis ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʨʘʚʥʘ 

ʘʙʘʢʪʘʣʫ ʠ ʢʘʥʘʤʠʮʠʥʫ, ʧʦ ʜʝʡʩʪʚʠʶ ʥʘ Staphylococcus ʘureus ʚ 1,7 ʨʘʟʘ 

ʧʨʝʚʳʰʘʝʪ ʜʝʡʩʪʚʠʝ ʣʝʚʦʤʠʮʝʪʠʥʘ ʠ ʢʘʥʘʤʠʮʠʥʘ ʠ ʥʠʞʝ ʘʢʪʠʚʥʦʩʪʠ ʜʨʫʛʠʭ 

ʘʥʪʠʙʠʦʪʠʢʦʚ, ʧʦ ʜʝʡʩʪʚʠʶ ʥʘ Escherichia coli ʠ Klebsiella pneumoniae ʥʠʞʝ 

ʘʢʪʠʚʥʦʩʪʠ ʜʨʫʛʠʭ ʘʥʪʠʙʠʦʪʠʢʦʚ ʠ ʥʝ ʦʙʣʘʜʘʝʪ ʘʥʪʠʛʨʠʙʢʦʚʦʡ ʘʢʪʠʚʥʦʩʪʴʶ.  

ʊʘʙʣʠʮʘ 3.15. ɹʘʢʪʝʨʠʮʠʜʥʳʝ ʩʚʦʡʩʪʚʘ ʥʘʥʦʵʤʫʣʴʩʠʠ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʧʦʣʳʥʠ 

ʦʜʥʦʣʝʪʥʝʡ 

ʄʠʢʨʦʘʨʛʘʥʠʟʤ 
ɿʦʥʘ, ʤʤ 

ʅʕʄɸɸ ʎʠʧʨʦʬʣʦʢʩʘʮʠʥ ɸʙʘʢʪʘʣ ʂʘʥʘʤʠʮʠʥ 

St. ʝpidermidis 10 25 9 8 

St. ʘureus 17 32 34 10 

E. coli 12 27 20 16 

Kl. pneumoniae 6 40 28 20 

 

ʕʬʠʨʥʦʝ ʤʘʩʣʦ A. annua L. ʧʨʦʷʚʠʣʦ ʩʣʘʙʫʶ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʠ ʩʨʝʜʥʶʶ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ. ʍʦʪʷ ʥʠ ʢʘʤʬʦʨʘ, ʥʠ 

1,8-ʮʠʥʝʦʣ ʥʝ ʧʨʦʷʚʣʷʶʪ ʚʳʨʘʞʝʥʥʫʶ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʦʥʠ 

ʤʦʛʫʪ ʫʩʠʣʠʚʘʪʴ ʜʝʡʩʪʚʠʝ ʚʪʦʨʦʩʪʝʧʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ 

ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʤ ʦʙʨʘʟʦʤ. 
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ɿɸʂʃʖʏɽʅʀɽ 

ɺʧʝʨʚʳʝ ʠʟʫʯʝʥʳ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʘʥʪʠʦʢʩʠʜʘʥʪʥʘʷ ʠ 

ʘʥʪʠʤʠʢʨʦʙʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʵʬʠʨʥʳʭ ʤʘʩʝʣ A. annua L ʠ A. dracunculus L. 

ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ.  

ɺ ʩʦʩʪʘʚʝ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʧʦʣʳʥʠ ʦʜʥʦʣʝʪʥʝʡ ʩ ʧʦʤʦʱʴʶ 

ʛʘʟʦʞʠʜʢʦʩʪʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʩ ʤʘʩʩ-ʜʝʪʝʢʮʠʝʡ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ 40 

ʩʦʝʜʠʥʝʥʠʡ, ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʠʟ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʶʪ ʢʠʩʣʦʨʦʜʩʦʜʝʨʞʘʱʠʝ 

ʤʦʥʦʪʝʨʧʝʥʦʠʜʳ (60,0-82,3%), ʤʦʥʦʪʝʨʧʝʥʦʚʳʝ ʫʛʣʝʚʦʜʦʨʦʜʳ (9,4-30,7%), 

ʩʝʩʢʚʠʪʝʨʧʝʥʦʚʳʝ ʫʛʣʝʚʦʜʦʨʦʜʳ (3,3-8,1%), ʢʠʩʣʦʨʦʜʩʦʜʝʨʞʘʱʠʝ 

ʩʝʩʢʚʠʪʝʨʧʝʥʦʠʜʳ (0,3-0,9%) ʠ ʜʨʫʛʠʝ ʢʦʤʧʦʥʝʥʪʳ (0,6%). ʆʩʥʦʚʥʳʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ, ʧʦʣʫʯʘʝʤʦʛʦ ʠʟ ʥʘʜʟʝʤʥʳʭ ʯʘʩʪʝʡ A. annua 

L., ʧʨʦʠʟʨʘʩʪʘʶʱʝʡ ʚ ʜʠʢʦʤ ʚʠʜʝ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ ʙʳʣʠ ʢʘʤʬʦʨʘ (32,5-58,9 

%), 1,8-ʮʠʥʝʦʣ (13,7-17,8%), ʢʘʤʬʝʥ (4,5-8,4%) ʠ Ŭ-ʧʠʥʝʥ (1,9-7,3%). ʇʦʣʳʥʴ 

ʦʜʥʦʣʝʪʥʷʷ, ʧʨʦʠʟʨʘʩʪʘʶʱʘʷ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ, ʦʪʥʦʩʠʪʩʷ ʢ ʭʝʤʦʪʠʧʫ ʢʘʤʬʦʨʘ 

/ 1,8-ʮʠʥʝʦʣ.  

ʕʬʠʨʥʦʝ ʤʘʩʣʦ ʧʦʣʳʥʠ ʵʩʪʨʘʛʦʥ ʩʦʜʝʨʞʠʪ 45 ʩʦʝʜʠʥʝʥʠʡ, ʠʟ ʢʦʪʦʨʳʭ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ 28. ʄʦʥʦʪʝʨʧʝʥʦʚʳʝ ʫʛʣʝʚʦʜʦʨʦʜʳ ʩʦʩʪʘʚʣʷʶʪ 60,2%, 

ʢʠʩʣʦʨʦʜʩʦʜʝʨʞʘʱʠʝ ʤʦʥʦʪʝʨʧʝʥʳ ï 4,0%, ʩʝʩʢʚʠʪʝʨʧʝʥʦʚʳʝ ʫʛʣʝʚʦʜʦʨʦʜʳ 

ï 2,8%, ʢʠʩʣʦʨʦʜʩʦʜʝʨʞʘʱʠʝ ʩʝʩʢʚʠʪʝʨʧʝʥʳ ï 0,6%, ʬʝʥʠʣʧʨʦʧʘʥʦʠʜʳ ï 

25,4%. ʆʩʥʦʚʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʷʚʣʷʶʪʩʷ ʩʘʙʠʥʝʥ (29,67%), ʵʩʪʨʘʛʦʣ 

(25,10%), ʣʠʤʦʥʝʥ (11,7%), ʤʠʨʮʝʥ (4,89%), (ɽ)-ɓ-ʦʮʠʤʝʥ (3,98%). ʇʦʣʳʥʴ 

ʵʩʪʨʘʛʦʥ, ʧʨʦʠʟʨʘʩʪʘʶʱʘʷ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ, ʦʪʥʦʩʠʪʩʷ ʢ ʦʩʦʙʦʡ ʩʤʝʰʘʥʥʦʡ 

ʭʝʤʦʪʠʧʠʯʝʩʢʦʡ ʚʘʨʠʘʮʠʠ. 

ɺ ʩʦʩʪʘʚʝ ʧʦʣʳʥʠ ʦʜʥʦʣʝʪʥʝʡ ʠ ʧʦʣʳʥʠ ʵʩʪʨʘʛʦʥ ʙʳʣ ʦʙʥʘʨʫʞʝʥ 

ʩʝʩʢʚʠʪʝʨʧʝʥʦʚʠʡ ʣʘʢʪʦʥ ʘʨʪʝʤʠʟʠʥʠʥ ʩ ʚʳʭʦʜʦʤ 0,45% ʠ 0,07% 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɹʳʣʦ ʩʠʥʪʝʟʠʨʦʚʘʥʥʦ ʜʚʘ ʧʨʦʠʟʚʦʜʥʳʭ ʘʨʪʝʤʠʟʠʥʠʥʘ 

(ʜʠʛʠʜʨʦʘʨʪʝʤʠʟʠʥʠʥ ʠ ʜʠʛʠʜʨʦʘʨʪʝʤʠʟʠʥʠʥʘ ʘʮʝʪʘʪ) ʠ ʚʳʷʚʣʝʥʦ, ʯʪʦ 

ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʠʤʝʶʪ ʚʳʩʦʢʫʶ ʘʥʪʠʤʠʢʨʦʙʥʫʶ ʠ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʫʶ ʘʢʪʠʚʥʦʩʪʠ. 
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ʀʟʫʯʝʥʠʝ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʵʬʠʨʥʳʭ ʤʘʩʝʣ ʧʦʣʳʥʠ 

ʦʜʥʦʣʝʪʥʝʡ ʠ ʧʦʣʳʥʠ ʵʩʪʨʘʛʦʥ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʤʘʩʣʦ ʧʦʣʳʥʠ ʦʜʥʦʣʝʪʥʝʡ 

ʦʙʣʘʜʘʝʪ ʙʦʣʴʰʝʡ ʘʥʪʠʤʠʢʨʦʙʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʘʩʣʦʤ 

ʧʦʣʳʥʠ ʵʩʪʨʘʛʦʥ. ʉ ʠʩʧʦʣʟɹʦʚʘʥʠʝʤ ʫʣʴʪʨʘʟʚʫʢʘ ʥʘʤʠ ʨʘʟʨʘʙʦʪʘʥʘ ʠ 

ʧʦʣʫʯʝʥʘ ʩʪʘʙʠʣʴʥʘʷ ʥʘʥʦʵʤʫʣʴʩʠ ̫ʥʘ ʦʩʥʦʚʝ ʤʘʩʣʘ ʧʦʣʳʥʠ ʦʜʥʦʣʝʪʥʝʡ ʩʦ 

ʩʣʝʜʫʶʱʠʤ ʩʦʩʪʘʚʦʤ: ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ï 1%, ʪʚʠʥ-80 ï 2%, ʚʦʜʦʨʘʩʪʚʦʨʠʤʘ ̫

ʬʨʘʢʮʠ ̫ʧʝʨʩʠʜʩʢʦʡ ʞʝʚʘʪʝʣʴʥʦʡ ʨʝʟʠʥʢʠ ï 0,25%, ʜʝʠʦʥʠʟʠʨʦʚʘʥʥʦʡ ʚʦʜʳ 

ï 96,75%. ʀʟʫʯʝʥʠʝ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʦʣʫʯʝʥʥʦʡ 

ʥʘʥʦʵʤʫʣʴʩʠʠ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʥʘʥʦʵʤʫʣʴʩʠʷ ʦʙʣʘʜʘʝʪ ʧʦʚʳʰʝʥʥʦʡ 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʵʬʠʨʥʳʤ ʤʘʩʣʦʤ ʧʦʣʳʥʠ 

ʦʜʥʦʣʝʪʥʝʡ.  

ʈʝʟʫʣʴʪʘʪ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʜʦʢʠʥʛʘ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʵʬʠʨʥʳʭ 

ʤʘʩʝʣ ɸ. annua L. ʠ A. dracanculus L. ʩ ʮʝʣʝʚʳʤʠ ʙʝʣʢʘʤʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ 

ʠʭ ʩʠʣʴʥʦʡ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʠ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ, ʯʪʦ 

ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʜʘʥʥʳʤʠ in vitro. ʂʘʢ ʧʨʘʚʠʣʦ, ʩʝʩʢʚʠʪʝʨʧʝʥ ʢʘʨʠʦʬʠʣʣʝʥ ʠ 

ʩʝʩʢʚʠʪʝʨʧʝʥʦʚʳʡ ʣʘʢʪʦʥ ʘʨʪʝʤʠʟʠʥʠʥ ʧʨʦʷʚʣʷʣʠ ʩʠʣʴʥʳʝ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʝ 

ʠ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ; ʘʮʠʢʣʠʯʝʩʢʠʝ ʤʦʥʦʪʝʨʧʝʥʳ (ʤʠʨʮʝʥ ʠ 

ʦʮʠʤʝʥ) ï ʙʦʣʝʝ ʥʠʟʢʠʝ, ʘ ʮʠʢʣʠʯʝʩʢʠʝ ʤʦʥʦʪʝʨʧʝʥʳ (Ŭ-ʧʠʥʝʥ, ʢʘʤʬʝʥ, 

ʩʘʙʠʥʝʥ, ɔ-ʪʝʨʧʠʥʝʥ, ʣʠʤʦʥʝʥ), ʘ ʪʘʢʞʝ ʤʦʥʦʪʝʨʧʝʥʦʠʜʳ (ʪʝʨʧʠʥʝʥ-4-ʦʣ, 1,8-

ʮʠʥʝʦʣ, ʵʩʪʨʘʛʦʣ ʠ ʢʘʤʬʦʨʘ) ʧʨʦʷʚʣʷʶʪ ʫʤʝʨʝʥʥʳʝ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʝ ʠ 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʜʠʩʩʝʨʪʘʮʠʠ ʧʦʣʫʯʝʥʳ ʥʦʚʳʝ ʜʘʥʥʳʝ, ʦʙʣʘʜʘʶʱʠʝ 

ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʴʶ, ʢʦʪʦʨʳʝ ʟʘʢʣʶʯʘʶʪʩʷ ʚ 

ʦʧʨʝʜʝʣʝʥʠʠ ʩʦʩʪʘʚʘ ʵʬʠʨʥʳʭ ʤʘʩʝʣʜʚʫʭ ʚʠʜʦʚ ʧʦʣʳʥʝʡ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭʵ ʚ 

ʊʘʜʞʠʢʠʩʪʘʥʝ, ʚʳʜʝʣʝʥʠʠ ʠʟ ʥʠʭ ʘʨʪʝʤʠʟʠʥʠʥʘ ʠ ʧʦʣʫʯʝʥʠʠ ʝʛʦ ʜʚʫʭ 

ʧʨʦʠʟʚʦʜʥʳʭ. ʀʟʫʯʝʥʳ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʵʬʠʨʥʳʭ ʤʘʩʝʣ ʠ ʩ 

ʧʦʤʦʱʴʶ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʜʦʢʠʥʛʘ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʦʩʥʦʚʥʳʤʠ 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʦʙʣʘʜʘʝʪ ʢʘʨʠʦʬʠʣʣʝʥ. ʈʘʟʨʘʙʦʪʘʥʘ 

ʥʘʥʦʵʤʫʣʴʩʠʷ ʥʘ ʦʩʥʦʚʝ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʧʦʣʳʥʠ ʦʜʥʦʣʝʪʥʝʡ ʦʙʣʘʜʘʶʱʘʷ 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʧʨʝʚʳʰʘʶʱʠʤʠ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʝ 
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ʩʚʦʡʩʪʚʘ ʵʬʠʨʥʳʭ ʤʘʩʝʣ ʠʩʭʦʜʥʳʭ ʧʦʣʳʥʝʡ. ʇʦʣʳʥʠ ʦʜʥʦʣʝʪʥʷ ̫ʠ ɻʩʪʨʘʛʦʥ, 

ʧʨʦʠʟʨʘʩʪʘʶʱʠʝ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ, ʠ ʠʭ ʵʬʠʨʥʳʝ ʤʘʩʣʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʥʪʝʨʝʩ 

ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ 

ɺʓɺʆɼʓ 

1. ɺʧʝʨʚʳʝ ʦʙʥʘʨʫʞʝʥ ʩʝʩʢʚʠʪʝʨʧʝʥʦʚʳʡ ʣʘʢʪʦʥ ʘʨʪʝʤʠʟʠʥʠʥʘ ʩ 

ʚʳʭʦʜʦʤ 0,45% ʠ 0,07% ʚ ʩʦʩʪʘʚʝ ʧʦʣʳʥʠ ʦʜʥʦʣʝʪʥʝʡ ʠ ʧʦʣʳʥʠ ʵʩʪʨʘʛʦʥ, 

ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ [4-ɸ].  

2. ɺ ʩʦʩʪʘʚʝ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ ʧʦʣʳʥʠ ʦʜʥʦʣʝʪʥʝʡ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ 

40 ʩʦʝʜʠʥʝʥʠʡ, ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʠʟ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʶʪ ʢʠʩʣʦʨʦʜʩʦʜʝʨʞʘʱʠʝ 

ʤʦʥʦʪʝʨʧʝʥʦʠʜʳ (60,0-82,3%), ʤʦʥʦʪʝʨʧʝʥʦʚʳʝ ʫʛʣʝʚʦʜʦʨʦʜʳ (9,4-30,7%), 

ʩʝʩʢʚʠʪʝʨʧʝʥʦʚʳʝ ʫʛʣʝʚʦʜʦʨʦʜʳ (3,3-8,1%), ʢʠʩʣʦʨʦʜʩʦʜʝʨʞʘʱʠʝ 

ʩʝʩʢʚʠʪʝʨʧʝʥʦʠʜʳ (0,3-0,9%) ʠ ʜʨʫʛʠʝ ʢʦʤʧʦʥʝʥʪʳ (0,6%). ʆʩʥʦʚʥʳʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʵʬʠʨʥʦʛʦ ʤʘʩʣʘ, ʧʦʣʫʯʘʝʤʦʛʦ ʠʟ ʥʘʜʟʝʤʥʳʭ ʯʘʩʪʝʡ A. annua 

L., ʧʨʦʠʟʨʘʩʪʘʶʱʝʡ ʚ ʜʠʢʦʤ ʚʠʜʝ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ, ʙʳʣʠ ʢʘʤʬʦʨʘ (32,5-

58,9%), 1,8-ʮʠʥʝʦʣ (13,7-17,8%), ʢʘʤʬʝʥ (4,5-8,4%) ʠ Ŭ-ʧʠʥʝʥ (1.9 ï 7,3%). 

ʇʦʣʳʥʴ ʦʜʥʦʣʝʪʥʷʷ, ʧʨʦʠʟʨʘʩʪʘʶʱʘʷ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ, ʦʪʥʦʩʠʪʩʷ ʢ ʭʝʤʦʪʠʧʫ 

ʢʘʤʬʦʨʘ/1,8-ʮʠʥʝʦʣ [2-ɸ]. 

3. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʵʬʠʨʥʦʝ ʤʘʩʣʦ ʧʦʣʳʥʠ ʵʩʪʨʘʛʦʥ ʩʦʜʝʨʞʠʪ 45 

ʩʦʝʜʠʥʝʥʠʡ, ʠʟ ʢʦʪʦʨʳʭ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ 28. ʄʦʥʦʪʝʨʧʝʥʦʚʳʝ 

ʫʛʣʝʚʦʜʦʨʦʜʳ ʩʦʩʪʘʚʣʷʶʪ 60,2%, ʢʠʩʣʦʨʦʜʩʦʜʝʨʞʘʱʠʝ ʤʦʥʦʪʝʨʧʝʥʳ ï 4,0%, 

ʩʝʩʢʚʠʪʝʨʧʝʥʦʚʳʝ ʫʛʣʝʚʦʜʦʨʦʜʳ ï 2,8%, ʢʠʩʣʦʨʦʜʩʦʜʝʨʞʘʱʠʝ 

ʩʝʩʢʚʠʪʝʨʧʝʥʳ ï 0,6%, ʬʝʥʠʣʧʨʦʧʘʥʦʠʜʳ ï 25,4%. ʆʩʥʦʚʥʳʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʷʚʣʷʶʪʩʷ ʩʘʙʠʥʝʥ (29,67%), ʤʝʪʠʣʭʘʚʠʢʦʣ (25,10%), ʣʠʤʦʥʝʥ 

(11,7%), ʤʠʨʮʝʥ (4,89%), (ɽ)-ɓ-ʦʮʠʤʝʥ (3,98%). ʇʦʣʳʥʴ ʵʩʪʨʘʛʦʥ, 

ʧʨʦʠʟʨʘʩʪʘʶʱʘʷ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ, ʦʪʥʦʩʠʪʩʷ ʢ ʦʩʦʙʦʡ ʩʤʝʰʘʥʥʦʡ 

ʭʝʤʦʪʠʧʠʯʝʩʢʦʡ ʚʘʨʠʘʮʠʠ [6-ɸ]. 

4. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʵʬʠʨʥʳʝ ʤʘʩʣʘ ʧʦʣʳʥʝʡ ʦʙʣʘʜʘʶʪ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʠ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ [1-ɸ, 3-ɸ, 5-ɸ, 7-ɸ].  

5. ʇʦʣʫʯʝʥʘ ʩʪʘʙʠʣʴʥʘʷ ʥʘʥʦʵʤʫʣʴʩʠʷ ʥʘ ʦʩʥʦʚʝ ʕʄ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ 

ʭʦʨʦʰʫʶ ʘʥʪʠʤʠʢʨʦʙʥʫʶ ʘʢʪʠʚʥʦʩʪʴ [8-ɸ].  
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6. ʄʦʣʝʢʫʣʷʨʥʳʡ ʜʦʢʠʥʛ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩʦʩʪʘʚʘ ʵʬʠʨʥʳʭ 

ʤʘʩʝʣ ɸ. annua L. ʠ A. dracunculus L. ʩ ʮʝʣʝʚʳʤʠ ʙʝʣʢʘʤʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ 

ʠʭ ʩʠʣʴʥʦʡ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʡ ʠ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ. ɹʳʣʦ 

ʚʳʷʚʣʝʥʦ, ʯʪʦ ʮʠʢʣʠʯʝʩʢʠʝ ʤʦʥʦʪʝʨʧʝʥʳ (Ŭ-ʧʠʥʝʥ, ʢʘʤʬʝʥ, ʩʘʙʠʥʝʥ, ɔ-

ʪʝʨʧʠʥʝʥ, ʣʠʤʦʥʝʥ), ʘ ʪʘʢʞʝ ʤʦʥʦʪʝʨʧʝʥʦʠʜʳ (ʪʝʨʧʠʥʝʥ-4-ʦʣ, 1,8-ʮʠʥʝʦʣ, 

ʵʩʪʨʘʛʦʣ ʠ ʢʘʤʬʦʨʘ) ʧʨʦʷʚʣʷʶʪ ʙʦʣʝʝ ʫʤʝʨʝʥʥʳʝ, ʘ ʩʝʩʢʚʠʪʝʨʧʝʥ 

ʢʘʨʠʦʬʠʣʣʝʥ ʠ ʩʝʩʢʚʠʪʝʨʧʝʥʦʚʳʡ ʣʘʢʪʦʥ ʘʨʪʝʤʠʟʠʥʠʥ ï ʩʠʣʴʥʳʝ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʝ ʠ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ [5-ɸ, 10-ɸ]. 

7. ʕʬʠʨʥʳʝ ʤʘʩʣʘ ʧʦʣʳʥʠ ʦʜʥʦʣʝʪʥʝʡ ʠ ʵʩʪʨʘʛʦʥ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ 

ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʥʪʝʨʝʩ ʜʣʷ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ. [5-ɸ, 8-ɸ]. 

ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʘʢʪʠʯʝʩʢʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʨʝʟʫʣʴʪʘʪʦʚ: 

1. ɺ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʝ "ʀʩʩʣʝʜʦʚʘʥʠʝ ʪʝʨʧʝʥʦʚʳʭ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʠʭ ʧʨʦʠʟʚʦʜʥʳʭ ʚ ʩʦʩʪʘʚʝ ʜʚʫʭ ʚʠʜʦʚ ʧʦʣʳʥʠ, 

ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ" ʤʦʞʥʦ ʥʘʡʪʠ ʠʥʬʦʨʤʘʮʠʶ ʦ ʬʠʪʦʭʠʤʠʠ ʠ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʜʚʫʭ ʚʠʜʦʚ ʧʦʣʳʥʠ, ʧʨʦʠʟʨʘʩʪʘʶʱʝʡ ʚ 

ʊʘʜʞʠʢʠʩʪʘʥʝ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʬʘʨʤʘʮʝʚʪʠʢʠ, ʤʝʜʠʮʠʥʳ, ʢʦʩʤʝʪʠʢʠ, ʧʘʨʬʶʤʝʨʠʠ, 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ.  

2.  ʀʩʩʣʝʜʦʚʘʥʥʳʝ ʚʠʜʳ ʧʦʣʳʥʠ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʥʘʰʝʡ 

ʨʝʩʧʫʙʣʠʢʝ, ʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʩʦʙʝʥʥʦ ʠʥʪʝʨʝʩʥʦ ʜʣʷ ʤʝʩʪʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ.  

3. ʀʟʫʯʝʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʚʪʦʨʠʯʥʳʭ ʤʝʪʘʙʦʣʠʪʦʚ 

ʠʟʫʯʘʝʤʦʡ ʧʦʣʳʥʠ ʧʨʠʚʝʣʦ ʢ ʦʪʢʨʳʪʠʶ ʥʦʚʳʭ ʠʩʪʦʯʥʠʢʦʚ ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʪʘʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʥʦʛʠʭ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʠʥʪʝʟʘ ʥʦʚʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ.  

4. ɼʘʥʥʘʷ ʜʠʩʩʝʨʪʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʧʦʣʝʟʥʘ ʰʠʨʦʢʦʤʫ ʢʨʫʛʫ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʠʟʫʯʘʶʱʠʭ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷ ʠ ʭʠʤʠʶ ʧʨʠʨʦʜʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ.
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