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ʋɼʀʈʊɻɸʃ 

ʊᴆʉʃʀʁʅ תʅɼʕʉʃʕʃ 

Cynomorium songaricum (Rupr. 1869) ʥʴ ɹʘʡʛʘʣʠʡʥ ʫʨʛʘʤʣʳʥ ʪʫʭʘʡ ʭʫʫʣʴ 

1995 ʦʥ, ʄʦʥʛʦʣʳʥ ʋʣʘʘʥ ʥʦʤ 1995, 2013 ʦʥʳ ʭʵʚʣʵʣʜ ñʭʦʚʦʨò, ʄʦʥʛʦʣ ʦʨʥʳ 

ʫʨʛʘʤʣʳʥ ʫʣʘʘʥ ʜʘʥʩʘʥʜ ñɻ ʤʟʵʛò ʩʪʘʪʫʩʪ ʙװʨʪʛʵʛʜʩʵʥ. ʆʣʦʥ ʫʣʩʳʥ װʥʵʣʛʵʵ 

ʭʠʡʛʜʵʵʛװʡ, ʙװʩ ʥʫʪʛʠʡʥ ʧʦʧʫʣʷʮʳʥ ʭʵʤʞʵʵ ʪʦʜʦʨʭʦʡʛװʡ. תʥʵʣʛʵʵʛ ʪʘʨʭʘʮ ʙʦʣʦʥ 

ʵʟʣʵʥ ʘʤʴʜʨʘʭ ʥʫʪʛʠʡʥ ʭʵʤʞʵʵʥʜ װʥʜʵʩʣʵʩʵʥ. 2000 ʢʤ2-ʘʘʩ ʙʘʛʘ ʪʘʣʙʘʡʛ ʵʟʣʵʥ 

ʘʤʴʜʨʘʭ ʪʫʣ ʵʤʟʵʛ ʩʪʘʪʫʩʪ ʦʨʩʦʥ. ʕʜʛʵʵʨ װʟװװʣʵʣʪ ʞʠʣ ʙװʨ ʙʫʫʨʩʘʘʨ ʙʘʡʥʘ 

(Nyambayar et al., 2012).                                                                                                           

ʉװװʣʠʡʥ ʞʠʣװװʜʵʜ ʘʤʴʜʨʘʭ ʦʨʯʥʳ ʜʦʨʦʡʪʦʣ, ʥᴇᴇʮ ʘʰʠʛʣʘʣʪ ʙʫʨʫʫ 

ʷʚʘʛʜʩʘʥ, ʛʘʥ ʛʘʯʠʛ ʟʵʨʵʛ ʙʘʡʛʘʣʠʡʥ ʛʘʤʰʠʛʪ ᴇʨʪʩᴇʥ, ʭʫʜʘʣʜʘʘʥʳ ʟʦʨʠʣʛʦʦʨ 

ʥʫʪʛʠʡʥ ʠʨʛʵʜ ʠʭʵʵʨ ʪװװʞ ʭʵʨʵʛʣʵʜʵʛ, ʙʘʡʛʘʣʴ ʜʵʵʨ ʥᴇʭᴇʥ ʩʵʨʛʵʭ ʯʘʜʚʘʨ ʤʫʫ ʟʵʨʵʛ 

ʰʘʣʪʛʘʘʥʘʘʩ ʙʦʣʞ ʭʦʚʦʨʜʩʦʦʨ ʙʘʡʥʘ. ʕʥʵʭװװ ʙʠʦʣʦʛʠʡʥ ʥʵʥ ʭʦʚʦʨ ʟװʡʣʠʡʛ 

ʭʘʤʛʘʘʣʘʭ ʘʞʣʳʛ ʙʦʜʣʦʛʦʦʨ ʜʵʤʞʠʞ, ʩʫʜʘʣʛʘʘ ʰʠʥʞʠʣʛʵʵʛ ʙװʨʵʥ ʭʠʡʞ, ʘʤʴʜʨʘʭ 

ʦʨʯʥʳʛ ʥʴ ʭʘʤʛʘʘʣʞ, ʛʝʥʦʤʳʥ ʩʘʥʛ ʙװʨʜװװʣʞ ʥᴇʭᴇʥ ʩʵʨʛʵʵʣʪ ʭʠʡʭ ʥʵʥ 

ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʘʡʥʘ. (Nyambayar et al., 2012).  

ʊᴆʉʃʀʁʅ ʇʈɸʂʊʀʂ ɸʏ ʍʆʃɹʆɻɼʆʃ  

ɼʫʥʜʘʜ ʟʫʫʥʳ װʝʜ Cynomorium songaricum-ʳʛ ñʄʘʣʴʪʠʡʥ ʤᴇᴇʛò ʥʵʨʵʵʨ 

ʥʵʨʣʵʞ ɻʘʟʘʨ ʜʫʥʜʳʥ ʪʵʥʛʠʩ, ɹʘʨʫʫʥ ɽʚʨʦʧʳʥ ʥʫʪʛʠʡʥ ʭװʤװװʩ ʮʫʩ ʙװʣʵʛʥװװʣʵʭ 

ʟʦʨʠʣʛʦʦʨ ʭʵʨʵʛʣʵʜʵʛ ʙʘʡʩʘʥ ʙʦʣ ʄʦʥʛʦʣ, ʍʷʪʘʜ, ʂʘʟʘʭʩʪʘʥ ʟʵʨʵʛ ɼʫʥʜʘʜ ɸʟʠʡʥ 

ʦʨʥʫʫʜ ʘʨʜʳʥ ʫʣʘʤʞʣʘʣʪ ʘʥʘʛʘʘʭ ʫʭʘʘʥʜ ʭʘʥʜʣʘʥ ʫʫʞ ʭװʥ ʤʘʣʳʥ ʷʥʟ ʙװʨʠʡʥ ᴇʚʯʠʥ, 

ʷʣʘʥʛʫʷʘ ʵʣʵʛʥʠʡ ᴇʚʯʠʥ, ʰʘʨ, ʮʫʩʥʳ ᴇʪʛᴇʨᴇʣ, ʮʫʩʥʳ ʜʘʨʘʣʪ ʠʭʩʵʭ ʙʦʣʦʥ ʩʫʫʣʛʘ 

ᴇʚʯʠʥʛ ʘʥʘʛʘʘʭʘʜ ᴇʨʛᴇʥ ʭʵʨʵʛʣʵʩʵʵʨ ʠʨʩʵʥ (Lebling et al, 2003). ʉװװʣʠʡʥ װʝʠʡʥ 

ʩʫʜʘʣʛʘʘʛʘʘʨ Cynomorium songaricum ʥʴ ʷʥʟʘʥ ʙװʨʠʡʥ װʨʵʚʩʵʣ, ʭᴇʛʰʨᴇʣʪ, ʷʜʘʨʛʘʘ 

ʙʦʣʦʥ ʭʦʨʪ ʭʘʚʜʘʨ, ᴇʚʯʠʥ װװʩʛʵʛʯ ʚʠʨʫʩ, ʤᴇᴇʛᴇʥʮʨʠʡʥ ʵʩʨʵʛ ʤʵʜʨʵʣʠʡʥ ʵʩʠʡʛ 

ʭʘʤʛʘʘʣʘʭ ʜʘʨʭʣʘʘʥʳ װʡʣ ʘʞʠʣʣʘʛʘʘʥʜ ʦʨʦʣʮʜʦʛ ʙʘʡʥʘ (Wang et al., 2016). ʀʡʤ ʪʫʣ 

Cynomorium songaricum ʫʨʛʘʤʣʳʛ in vitro ʥᴇʭʮᴇʣʜ ʫʨʛʫʫʣʞ ʙʘʡʛʘʣʴ ʮʘʛ ʫʫʨ, 

ʫʣʠʨʣʳʥ ʙʘʡʜʣʘʘʩ ʰʘʣʪʛʘʘʣʘʭʛװʡʛʵʵʨ ʪʫʭʘʡʥ ʫʨʛʘʤʣʳʛ װʨʞװװʣʵʭ, ʫʨʛʘʤʣʳʥ 

ʥᴇᴇʮʠʡʛ ʘʣʜʘʛʜʫʫʣʘʭʛװʡʛʵʵʨ ʙʠʦʤʘʩʩʳʛ ʛʘʨʛʘʞ ʘʚʩʥʘʘʨ ʮʘʘʰʜʳʥ ʙʠʦʭʠʤʠ, 

ʛʝʥʝʪʠʢʠʡʥ ʦʣʦʥ ʪʘʣʪ ʩʫʜʘʣʛʘʘ ʰʠʥʞʠʣʛʵʵʥʠʡ ʵʭʣʵʣ ʥʴ ʙʦʣʞ ᴇʛᴇʭ ʘʯ ʭʦʣʙʦʛʜʦʣʪʦʡ 

ʶʤ.  
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ʊᴆʉʃʀʁʅ ɿʆʈʀʃɻʆ, ɿʆʈʀʃʊ 

ʕʥʵʭװװ ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʳʥ ʟʦʨʠʣʛʦ ʥʴ ʫʩʪʘʞ ʙʦʣʟʦʰʛװʡ Cynomorium 

songaricum ʫʨʛʘʤʣʳʛ ʙʠʦʪʝʭʥʦʣʦʛʠʡʥ ʘʨʛʘʘʨ in vitro ʦʨʯʠʥʜ ᴇʩʛᴇʚᴇʨʣᴇʭ ʟʘʤʘʘʨ 

ʥᴇʭᴇʥ ʩʵʨʛʵʵʭ ʙʦʣʦʤʞʠʡʛ ʵʨʞ ʦʣʦʭʦʜ ʦʨʰʠʥʦ.  

ɹʆɸɾʗ-ʥʳ ʊᴇʨʠʡʥ ʥʘʨʠʡʥ ʙʠʯʛʠʡʥ ʜʘʨʛʘʪʘʡ 2021 ʦʥʳ 5-ʨ ʩʘʨʳʥ 18-ʥʠʡ 

ᴇʜᴇʨ ʙʘʡʛʫʫʣʩʘʥ ʛʵʨʵʵʥʜ ʟʘʘʩʘʥ ʟᴇʚʣᴇʭ װʡʣʯʠʣʛʵʵʥʠʡ ʘʞʣʳʥ ʭװʨʵʵʥʜ ʜʘʨʘʘʭ 

ʟʘʘʣʪʫʫʜ ʙʠʡ.  

ɿʦʨʠʣʛʦ:  

ʄʦʥʛʦʣ ʦʨʥʳ ʭʦʚʦʨ ʫʨʛʘʤʘʣ ɿװװʥʛʘʨʳʥ ʛʦʸʦʛ (Cynomorium songaricum) 

ʥᴇʭᴇʥ ʩʵʨʛʵʵʭ ʪʫʨʰʠʣʪ ʩʫʜʘʣʛʘʘʥʳ ʘʞʠʣ ʛװʡʮʵʪʛʵʞ, ʥᴇʭᴇʥ ʩʵʨʛʵʵʭ, ʙʘʡʛʘʣʠʡʥ 

ʙʦʣʦʥ ʣʘʙʦʨʘʪʦʨʠʡʥ ʥᴇʭʮᴇʣʜ ʪʫʨʰʠʣʪ ʩʫʜʘʣʛʘʘʛ ʭʠʡʭ, ʫʣʤʘʘʩ ʪʫʭʘʡʥ ʟװʡʣʠʡʛ 

ʫʩʪʘʭʘʘʩ ʩʵʨʛʠʡʣʵʭ   

ɿʦʨʠʣʪ:  

ɸ. ɿװװʥʛʘʨʳʥ ʛʦʸʦʛ (Cynomorium songaricum) ʥᴇʭᴇʥ ʩʵʨʛʵʵʭ ʪʫʨʰʠʣʪ 

ʩʫʜʘʣʛʘʘʥʳ ʘʞʠʣ ʛװʡʮʵʪʛʵʞ, ʥᴇʭᴇʥ ʩʵʨʛʵʵʭ ʘʨʛʘʟװʡʥ ʟᴇʚʣᴇʤʞ ʙʦʣʦʚʩʨʫʫʣʘʭ 

ɹ. ɿװװʥʛʘʨʳʥ ʛʦʸʦʛ (Cynomorium songaricum)  ʵʩʠʡʥ ᴇʩʛᴇʚʨʠʡʥ ʘʨʛʘʘʨ 

ʣʘʙʦʨʘʪʦʨʠʡʥ ʥᴇʭʮᴇʣʜ ʫʨʛʫʫʣʞ ʪʫʨʰʠʭ  

ɼʵʵʨʭ ʟʦʨʠʣʛʦ, ʟʦʨʠʣʪʳʥ ʭװʨʵʵʥʜ ʭʠʡʞ ʛװʡʮʵʪʛʵʩʵʥ ʘʞʣʳʛ ʩʠʡʨװװʣʵʚ. װתʥʜ:  

1. Cynomorium songaricum-ʳʥ װʨʠʡʥ ʩʦʸʦʣʦʣʪʳʥ ʥᴇʭʮᴇʣʠʡʛ in vitro ʦʨʯʠʥʜ 

ʪʦʜʦʨʭʦʡʣʦʭ 

2. C. songaricum-ʳʥ ʵʢʩʧʣʘʥʪʘʘʩ ʢʘʣʣʫʩʳʥ ᴇʩʛᴇʚᴇʨ ʭʠʡʭ ʪʵʞʵʵʣʠʡʥ ʦʨʯʥʳ 

ʭʫʚʠʣʙʘʨʳʛ ʪʦʜʦʨʭʦʡʣʦʭ 

3. ʕʟʵʥ ʫʨʛʘʤʘʣ ʙʦʣʦʭ ʭʘʨʤʘʛ, ʭʦʪʠʨ ʟʵʨʵʛ ʫʨʛʘʤʣʳʥ װʥʜɻʩ ʦʨʯʠʤʜ C. songaricum-

ʳʥ װʨʠʡʥ ʩʦʸʦʣʦʣʪʳʥ ʙʘʡʜʣʳʛ ʩʫʜʣʘʭ 

4. ɿװװʥʛʘʨʳʥ ʛʦʸʦʛ ʵʤʠʡʥ ʫʨʛʘʤʘʣ ʙʦʣʦʭ ʘʥʭʥʳ ʜװʛʥʵʣʪ ʛʘʨʛʘʭ 

5. ɻʦʸʦʥʳ ʘʯ ʭʦʣʙʦʛʜʦʣ, ʭʘʤʛʘʘʣʘʭ ʙʦʣʦʤʞʠʡʥ ʪʘʣʘʘʨ ʪᴇʩʣʠʡʥ ʙװʩ ʥʫʪʘʛʪ ʩʫʨʛʘʣʪ 

ʟʦʭʠʦʥ ʙʘʡʛʫʫʣʘʭ ʟʵʨʵʛ ʙʦʣʥʦ.  
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ʅʵʛ. ɿתתʅɻɸʈʓʅ ɻʆɪʆʅʓ ʉʋɼɸɻɼʉɸʅ ɹɸʁɼɸʃ 

1.1.1. ɸʅɻʀʃɸʃɿתʁʅ ʊʆʁʄ 

1729 ʦʥʜ Pier Antonio ᴇᴇʨʠʡʥ ñNova Plantarum Generaò ʥʦʤʜ Cynomoriun 

ʪᴇʨᴇʣ-ʠʡʛ ʦʨʫʫʣʞ ʠʨʩʵʥ ʪװװʭʪʵʡ. ʂ.ʃʠʥʥʝʡ 1749 ʦʥʜ ñMateria Medicaò ʙװʪʵʵʣʜʵʵ 

Cynomorium ʛʵʞ ᴇᴇʨʯʠʣʩᴇʥ. XVIII ʟʫʫʥ ʭװʨʪʵʣ ʵʥʵ ʫʨʛʘʤʣʳʛ ʤᴇᴇʛ ʛʵʞ װʟʵʞ ʙʘʡʣʘʘ.   

ʆʚʛʠʡʥ ʪװʚʰʠʥʜ ʘʥʛʠʣʘʣʟװʡʥ ʩʠʩʪʝʤ ʪʦʜʦʨʭʦʡʛװʡ. ʄʦʣʝʢʫʣ ʙʠʦʣʦʛʠʡʥ ʘʨʛʘ, 

ʪװװʭʵʥ ʭᴇʛʞʣʠʡʥ ʩʫʜʘʣʛʘʘʛʘʘʨ ʭʘʤʛʠʡʥ ʦʡʨʳʥ ʪᴇʨʣʠʡʛ ʪʦʛʪʦʦʭ ʦʨʦʣʜʣʦʛʦ 

ʭʠʡʛʜʩʵʥ. ʍʣʦʨʦʧʣʘʩʪʳʥ ʛʝʥʦʤʳʥ ʩʫʜʘʣʛʘʘʛʘʘʨ ʙʘʛʠʡʥ ʪװʚʰʠʥʜ ʉʘʥʪʘʣʦ ʮʵʮʵʛʪʵʥ 

(ʣʘʪ. Santalales) ʤᴇʥ ɿʫʟʘʘʣʘʡ ʮʵʮʵʛʪʵʥ (ʣʘʪ. Saxifragales)-ʪʵʡ ʦʡʨʭʦʥ, ʭʘʨʠʥ ʦʚʛʠʡʥ 

ʪװʚʰʠʥʜ ʩʘʨʥʘʡ ʮʵʮʵʛʪʵʥ (ʣʘʪ. Rosaceae)-ʪʵʡ ʦʡʨ ʪᴇʨᴇʣ ʛʵʞʵʵ. ʀʥʛʵʞ װʟʚʵʣ, APG 

III  (2009) ʩʠʩʪʝʤʠʡʥ ʭʫʚʴʜ ʦʚʛʠʡʥ ʪװʚʰʠʥʜ ʘʣʴ ʙʘʛʪ ʦʨʫʫʣʘʭ ʥʴ ʪʦʜʦʨʭʦʡʛװʡ ʙʘʡʥʘ.  

 

ɿʫʨʘʛ 1.1. ɿװװʥʛʘʨʳʥ ʛʦʸʦʥʳ ʘʥʛʠʣʘʣʟװʡʥ ʩʠʩʪʝʤʜ ʵʟʣʵʭ ʙʘʡʨ ʩʫʫʨʴ ʪʦʜʦʨʭʦʡʛװʡ 

(ʥʝʦʧʨʝʜʝʣʸʥʥʦʝ ʧʦʣʦʞʝʥʠʝ-ʎʠʥʦʤʦʨʠʝʚʳʝ) ʙʘʡʛʘʘ ʙʘʡʜʘʣ. 

 

ᴆᴇʨᴇᴇʨ ʭʵʣʙʵʣ, ɹװʨʭװװʣ װʨʪ ʫʨʛʘʤʣʳʥ ʬʠʣʦʛʝʥʝʪʠʢ ʙװʣʛʠʡʥ ʦʚʛʠʡʥ ʪװʚʰʠʥʜ 

ʪʦʜʦʨʭʦʡʛװʡ ʙʘʡʛʘʘ 5 ʦʚʛʠʡʥ ʥʵʛʵʥʜ ʭʘʤʘʘʨʫʫʣʞ ʙʘʡʛʘʘ ʶʤ. ʊʦʚʯʭʦʥ ʭʵʣʙʵʣ, 

ʦʚʛʠʡʥ ʪװʚʰʠʥʜ ʪװװʥʪʵʡ ʫʜʘʤ ʪᴇʨʣʠʡʥ ʭʦʣʙʦʦʪʦʡ ʥʵʛ ʯ ʫʨʛʘʤʘʣ ʤʘʥʘʡ ʜʵʣʭʠʡ ʜʵʵʨ 

ʙװʨʪʛʵʛʜʵʵʛװʡ ʙᴇʛᴇᴇʜ ʟᴇʚʭᴇʥ 1 ʪᴇʨᴇʣʜ ʭʘʤʨʘʘʛʜʘʭ 1-2 ʫʨʛʘʤʘʣ ʙʘʡʛʘʘ ʶʤ. ʊװװʥʠʡ 

ʵʥʵ ʧʘʨʘʟʠʪ /ʤᴇʣʞʠʛʯ/ ʘʤʴʜʨʘʣʳʥ ʭʵʣʙʵʨ ʥʴ ʙʫʩʘʜ ʩʘʜʘʥ ʪᴇʨʣʠʡʥ ʙʦʜʛʘʣʠʫʜ 

ʙʘʡʛʘʣʴ ʜʵʵʨ ʤᴇʭʩᴇʥ, ʵʩʚʵʣ ʜʘʥ ʛʘʥʮʘʘʨʘʘ ʰʘʣʛʘʨʯ װʣʜʩʵʥ ʙʘʡʭ ʤʘʛʘʜʣʘʣʪʘʡ. 

https://ru.wikipedia.org/wiki/%D0%A1%D0%B0%D0%BD%D1%82%D0%B0%D0%BB%D0%BE%D1%86%D0%B2%D0%B5%D1%82%D0%BD%D1%8B%D0%B5
https://ru.wikipedia.org/wiki/%D0%A1%D0%B0%D0%BD%D1%82%D0%B0%D0%BB%D0%BE%D1%86%D0%B2%D0%B5%D1%82%D0%BD%D1%8B%D0%B5
https://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D1%82%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D1%82%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D1%82%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_APG_III
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0_APG_III
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ɸʥʛʠʣʘʟװʡʥ ʦʜʦʦʛʠʡʥ ʪװʚʰʠʥʜ /APG III, 2009/ ɿװװʥʛʘʨʳʥ ʛʦʸʦʪʦʡ ʩʘʜʘʥ ʪᴇʨʣʠʡʥ 

ʭʦʣʙʦʦʪʦʡ ʥʵʛ ʯ ʫʨʛʘʤʘʣ ʙʘʡʭʛװʡ ʙʘʡʥʘ.  

ɻʘʜʘʘʜ ʪᴇʨʭ ʙʘʡʜʘʣ. 

ɻʘʟʘʨ ʜʵʵʨʭ ʤʘʭʣʘʛ ʠʰ ʥʴ 30 ʩʤ ʭװʨʜʵʛ, ʦʣʦʥ ʥʘʩʪ ᴇʚʩʣᴇʛ, ʭװʨʵʥ ʫʣʘʘʥ 

ᴇʥʛᴇʪʵʡ ʭʣʦʨʦʬʠʣʣʛװʡ ʫʨʛʘʤʘʣ. ɻʦʸʦ ʥʴ ʙװʭʵʣʜʵʵ ʛʘʣʦʬʠʪ ʫʨʛʘʤʣʳʥ ʙʦʛʠʥʦʭʦʥ 

ʥʵʤʵʣʪ װʥʜʵʩ-ʛʘʫʩʪʦʨʠ ʜʵʵʨ ʰʠʤʵʛʯʣʵʥ ʘʤʴʜʘʨʜʘʛ. ɹʘʡʛʘʣʴ ʜʵʵʨ Cynomorium 

coccineum  ʛʵʜʵʛ ʟװʡʣʠʡʥ ʵʟʵʥ ʫʨʛʘʤʘʣ ʥʴ Atriplex ʪᴇʨᴇʣʜ ʭʘʤʘʘʨʥʘ, ʭʘʨʠʥ 

Cynomorium songaricum ʟװʡʣʠʡʥ ʵʟʵʥ ʫʨʛʘʤʘʣ ʥʴ ʉʠʙʠʨʴ ʭʘʨʤʘʛ (Nitraria sibirica), 

ʤᴇʥ ʙʫʜʘʨʛʘʥʘ (Reaumuria), ʟʘʛ (Salsola), ʩʫʭʘʡ  (Tamarix) ʪᴇʨʣʠʡʥ ʫʨʛʘʤʣʫʫʜ ʙʘʡʭ 

ʤʘʛʘʜʣʘʣʪʘʡ ʶʤ. ʀʰ ʥʴ ʭʦʸʨʜʦʛʯ ᴇʩᴇʣʪʛװʡ, װʥʜʵʩʣʵʛ ʠʰʥʠʡ ʛʘʟʨʳʥ ʜʦʦʜ ʭʵʩʵʛʪʵʵ 

ʩʘʣʘʘʣʜʘʛ. ɻʘʟʨʳʥ ʜʵʵʨʭ ʰװװʩʣʵʛ ʠʰ ʩʘʣʘʘʣʘʭʛװʡ. ʀʰʠʥ ʜʵʵʨ ʟʵʚʵʨʭװװ ʶʤʫʫ ʛʫʨʚʘʥ 

ᴇʥʮᴇʛʪ ʭʵʣʙʵʨʠʡʥ ʥʘʚʯʥʳ װʣʜʵʛʜʵʣ ʪʦʡʨʫʫ ʭʵʣʙʵʨʪʵʡʛʵʵʨ ʙʘʡʨʣʘʥʘ. 

ɿװװʥʛʘʨʳʥ ʛʦʸʦ ʥʴ ʥʵʛ ʛʵʨʪ ʫʨʛʘʤʘʣ. ɹʘʛ ʮʵʮʵʛ ʫʣʘʘʥ ʭװʨʵʥ ᴇʥʛᴇʪʵʡ ʦʨʦʡʥ 

ʪװʨװװ ʭʵʣʙʵʨʪʵʡ. ʎʵʮʵʛ ʙװʨʠʡʥ ᴇʚᴇʨʪ ʛʫʨʚʘʣʞʠʥʜʫʫ ʭʘʡʨʩ ʭʵʣʙʵʨʠʡʥ ʜʘʛʘʚʘʨ 

ʥʘʚʯʪʘʡ. ʅʵʛ ʙʵʣʛʠʡʥ ʩʫʫʨʴʪ ʭʘʘʷʘ ʭʦʩ ʙʵʣʵʛʪʵʡ ʞʠʞʠʛ ʫʣʘʘʥ ʮʵʮʵʛ ʙʘʡʥʘ. 

ʎʦʤʦʨʣʦʛ ʠʭʵʚʯʣʵʥ 3-4 (1-8) װʣʜʵʛʜʵʣ ʠʣʪʵʩʪʵʡ. ʕʤ ʮʵʮʛװװʜ ʜʘʛʘʚʘʨ ʥʘʚʯʛװʡ. ʕʨ 

ʮʵʮʛװװʜ 1 ʜʦʭʠʫʨ, װʨʪ ʥʘʭʠʘ ʥʴ װʣʜʵʛʜʵʣ ʙʦʣʩʦʥ. ʍʦʸʨ װʨʪ ʥʘʚʯʠʥʮʘʨ ʥʠʡʣʞ ʜʦʦʜ 

  .ʨʵʚʯʠʥʜ 1 ᴇʥʜʛᴇʥ ʵʩ ʘʛʫʫʣʘʛʜʘʥʘת .ʩʛʵʥʵװװ ʨʵʚʯʠʡʛװ

 ʈɾʀʃ, ʍᴆɻɾʀʃת .1.1.2

ɻʦʸʦʥʳ ʮʵʮʵʛʣʵʣʪ, װʨ ʙʦʣʦʚʩʨʦʭ װʡʣ ʷʚʮ 1 ʩʘʨ ʦʨʯʠʤ װʨʛʵʣʞʣʵʥʵ. 

ɹʦʣʦʚʩʦʨʩʦʥ װʨ ʫʨʛʘʤʘʣ ʜʵʵʨʵʵ װʣʜʵʞ ʭʦʮʦʨʜʦʛ, װʨ ʪʦʛʪʦʭʦʜ ʪװװʥʠʡʛ ʠʜʜʵʛ ʮʦʭ, 

ʰʦʨʛʦʦʣʞ ʠʜʵʚʭʪʵʡ ʦʨʦʣʮʦʥʦ. תʨ ʥʴ ʰʘʚʞɹ, ʙʦʨʦʦʛʦʦʨ ʭᴇʨʩᴇʥʜ ʫʥʘʞ, ʟʘʨʠʤ ʥʴ 

ʵʟʵʥ ʫʨʛʘʤʣʳʥ װʥʜʩʵʥ ʭװʨʯ ʫʨʛʘʭ ʥᴇʭʮᴇʣ ʙװʨʜʵʥʵ.  

ɻʦʸʦʥʳ ʭᴇʛʞʠʣ ʜʵʵʜ ʟʵʨʛʠʡʥ ʭᴇʛʞʠʣʪʵʡ ʰʠʤʵʛʯ ʫʨʛʘʤʣʳʥ ʭᴇʛʞʠʣʪʵʡ 

ʘʜʠʣʭʘʥ ʷʚʘʛʜʘʥʘ. ʅʵʛ ʥʘʭʠʘʥʳ ʭᴇʛʞʠʣ 3-4 ʞʠʣ װʨʛʵʣʞʠʣʞ, ʪװװʥʠʡ 1 ʢʦʣʦʥʳ 

ʭᴇʛʞʠʣ 10 ʦʨʯʠʤ ʞʠʣ װʨʛʵʣʞʠʣʥʵ. ʅʘʭʠʘ ʙװʨʠʡʥ ʭᴇʛʞʠʣ ʘʜʚʝʥʪʠʚ ʙᴇʛᴇᴇʜ ʤʝʨʠʩʪʝʤ 

ʵʜʠʡʥ ʵʥʜʦʛʝʥ ʛʦʣʦʤʪʦʦʩ ʵʭʣʵʥ װװʩʯ ʷʚʘʛʜʘʥʘ. ɻʦʸʦʥʳ ʚʝʛʝʪʘʪʠʚ װʨʞʠʣ ʭʦʸʨʜʦʛʯ 

ʛʘʩʪʦʨʠ ʪᴇʨװװʣʵʛʯ ʵʨʭʪʥʠʡ ʩʠʪʝʤʠʡʥ ʭᴇʛʞʣᴇᴇʨ ʷʚʘʛʜʘʥʘ (ʘʜʚʝʥʪʠʚ װʥʜʵʩʥʠʡ 

ʪװװʭʵʥ ʭᴇʛʞʣʠʡʥ װװʩʣʵʵʨ). 

  .ʨ ʵʥʜʦʩʧʝʨʤʪʵʡת .ʨʪ ʩʘʤʘʨװ ʨ ʥʴ ʞʠʞʠʛ ʜʫʛʠʨʘʛ ʥʵʛת

1.1.3 ʊɸʈʍɸʃʊ 

ʕʥʵ ʦʚʦʛʪ ʝʨʜᴇᴇ 2 ʟװʡʣ ʫʨʛʘʤʘʣ ʙװʨʪʛʵʛʜʩʵʥ. ɹʘʛʨʷʥ ʛʦʸʦ (Cynomorium 

coccineum) ʥʴ ɻʘʟʨʳʥ ɼʫʥʜʘʪ ʪʵʥʛʠʩʠʡʥ ʂʘʥʘʨʳʥ ʭʦʡʛʪ, ɿװװʥʛʘʨʳʥ ʛʦʸʦ 

(Cynomorium songaricum) ʥʴ ɹʘʨʫʫʥ ʙʦʣʦʥ ɼʫʥʜʘʜ ɸʟʠ (ʂʘʟʘʭʩʪʘʥʜ ʀʣʠ, ʏʫ, 

https://ru.wikipedia.org/w/index.php?title=Cynomorium_coccineum&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=Cynomorium_coccineum&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=Cynomorium_songaricum&action=edit&redlink=1
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ʂʦʰʢʘʨʳʥ ʘʡ ʩʘʚ), ʄʦʥʛʦʣ (ʀʭ ʥʫʫʨʫʫʜʳʥ ʭʦʪʛʦʨ, ʆʣʦʥ ʥʫʫʨʳʥ ʭᴇʥʜʠʡ, ɼʦʨʥʦʜ 

ʛʦʚʴ, ɻʦʚʴ-ɸʣʪʘʡ, ɿװװʥʛʘʨ, ɸʣʪʘʡʥ ᴇʚᴇʨ ʛʦʚʴ, ɸʣʘʰʘʘ ʛʦʚʠʡʥ ʪʦʡʨʦʛʪ ʍʘʨʤʘʛ, 

ʍʦʪʠʨ ʟʵʨʛʠʡʥ ʭʘʞʫʫʛʠʡʥ װʥʜʩʵʥʜ ʰʠʤʵʛʯʣʵʥ ʘʣʘʛ ʮᴇᴇʛ ʙʫʶʫ ʥʷʛʞʠʣʪ ʙʘʛʘʪʘʡ 

ʪʦʭʠʦʣʜʦʥʦ.   

 

 

ɿʫʨʘʛ 1.2. ɿװװʥʛʘʨʳʥ ʛʦʸʦʥʳ ʜʵʣʭʠʡ ʜʵʵʨʭ ʪʘʨʭʘʣʪ  

 

ɿʫʨʘʛ 1.3. ɿװװʥʛʘʨʳʥ ʛʦʸʦʥʳ ʤʦʥʛʦʣ ʦʨʦʥ ʜʘʭʴ ʪʘʨʭʘʣʪ 

(ʋʨʛʘʤʘʣ-ʛʘʟʘʨʟװʡʥ ʪʦʡʨʛʦʦʨ) 
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1.1.4.ʋʃɸʄɾʃɸʃʊ ʍʕʈʕɻʃʕʕ 

ɼʫʥʜʘʜ ʟʫʫʥʳ װʝʜ ñʤʘʣʴʪʠʡʥ ʤᴇᴇʛò ʥʵʨʪʵʡ ʛʦʸʦʛ ɻʘʟʨʳʥ ɼʫʥʜʘʪ ʪʵʥʛʠʩ, 

ɹʘʨʫʫʥ ɽʚʨʦʧʳʥ ʥʫʪʛʠʡʥ ʭװʤװװʩ ʮʫʩ ʙװʣʵʛʥװװʣʵʭ ʟʦʨʠʣʛʦʦʨ ʭʵʨʵʛʣʵʞ ʙʘʡʚ. 

ʊװװʥʠʡ ʮʫʩ ʪʦʛʪʦʦʭ ʛʘʡʭʘʤʰʠʛʪ ʰʠʥʞ ʯʘʥʘʨ ʥʫʫʮʣʘʛ ʭʵʚʵʵʨʵʵ ʙʘʡʥʘ. ɹʘʡʛʘʣʴ ʜʵʵʨ 

ʙʘʡʛʘʘ 2 ʟװʡʣʠʡʛ ʘʥʘʛʘʘʭ ʫʭʘʘʥʜ ʭʵʨʵʛʣʵʜʵʛ. ʍʷʪʘʜʳʥ ʘʥʘʛʘʘʭ ʫʭʘʘʥʜ ʫʣʘʘʥ ʛʦʸʦʛ 

ñʉʫʦʷʥò (suo yang). ʅᴇʛᴇᴇ ʟװʡʣʠʡʛ ʭʘʘʷʘ ʜʵʵʨʭ ʟװʡʣʠʡʛ ʦʨʣʫʫʣʞ ʭʵʨʵʛʣʵʥʵ. 

ʄʦʥʛʦʣ ʘʨʜʳʥ ʵʤʥʵʣʵʛʪ ʰʘʨʳʛ ʜʘʨʘʭ, ʮʫʩʥʳ ʜʘʨʘʣʪ ʙʫʫʨʫʫʣʘʭ, ʩʫʫʣʛʘ 

ʪʦʛʪʦʦʭ, ʵʣʵʛ ʙᴇᴇʨʠʡʛ ʥᴇʭᴇʥ ʰʠʤʞװװʣʵʭ, ʥʫʨʫʫ װʝʠʡʛ ʯʠʡʨʵʛʞװװʣʵʭ, ʜʫʩʣʳʛ 

ʥʵʤʵʛʜװװʣʵʭ, ʭʦʨʛʦʣʳʛ ʟᴇᴇʣᴇʨװװʣʵʭ, ʛʵʜʩʠʡʛ ʛʫʣʛʘʤʪʛʘʡ ʙʦʣʛʦʭʦʜ ʪʫʩʪʘʡ ʛʵʞʵʵ.  

ʊװװʥʠʡ ʭʵʨʵʛʣʵʭ ʪʫʥ ʟʘʘʭʜʘʘ ʙᴇᴇʨ ʥʫʨʫʫʥʳ ᴇʚʯʠʥ, ʪᴇʤʩᴇʛ ʙʵʣʛʵʩ ʭʘʚʜʘʭ, ʜʫʩʘʣ 

ʮʫʚʨʘʭ ʟʵʨʵʛ 18.5 ʛ, ʛʦʶʫ 11.1 ʛ, ʭʘʣʤʘ ʰʦʰ, ʩװʛʤʵʣ ʪʫʩ ʙװʨ 7.4 ʛ, ʛʫʨʚʘʥ ʜʦʦʜ װʨ, 

ʙʘʨʘʛʰʫʥ ʪʫʩ ʙװʨ 3.7 ʛ, ʟʘʘʨ 1.1 ʛ ʭʦʣʴʞ ʥʫʥʪʘʛʣʘʥ 3.7 ʛ-ʘʘʨ ᴇʜᴇʨʪ 2 ʫʜʘʘ ʫʫʥʘ. 

ɹᴇᴇʨʥʠʡ ʪʘʤʠʨ ʩʫʣʨʘʭ, ʜʫʩʘʣ ʘʣʜʘʭ ʟʵʨʵʛʪ ʫʣʘʘʥ ʛʦʸʦ, ʥʘʨʩʥʳ ʤᴇʯʠʨ, 

ʪʵʤʵʵʣʟʛʵʥʠʡ װװʨ ʪʫʩ ʙװʨ 11.1 ʛ, ʣʫʫʥʳ ʷʩ 18.5 ʛ ʭʦʣʴʞ ʥʫʥʪʘʛʣʘʥ 7.4 ʛ-ʘʘʨ ᴇʜᴇʨʪ 3 

ʫʜʘʘ ʫʫʥʘ ʛʵʞ ʪʵʤʜʵʛʣʵʩʵʥ ʙʘʡʜʘʛ.   

1.1.5.ʍʆɺʆʈɼʃʓʅ תʅʕʃɻʕʕ 

ɿװװʥʛʘʨʳʥ ʛʦʸʦ ʥʴ ʄʦʥʛʦʣ ʋʣʩʳʥ ɹʘʡʛʘʣʠʡʥ ʫʨʛʘʤʣʳʥ ʪʫʭʘʡ ʭʫʫʣʴ (1995)-

ʠʡʥ ʭʘʚʩʨʘʣʪʘʥʜ ñʭʦʚʦʨò, ʄʦʥʛʦʣ ʫʣʩʳʥ ʋʣʘʘʥ ʥʦʤʦʥʜ (1995, 2013) ñʭʦʚʦʨò ʛʵʩʵʥ 

ʩʪʘʪʫʩʘʘʨ ʙװʨʪʛʵʛʜʵʞ ʙʘʡʩʘʥ ʙʦʣ ñʥʵʥ ʭʦʚʦʨò ʨʫʫ, ʄʦʥʛʦʣ ʦʨʥʳ ʋʨʛʘʤʣʳʥ ʋʣʘʘʥ 

ʜʘʥʩʥʳ ʰʘʣʛʫʫʨʘʘʨ (2019) װʥʵʣʵʭʵʜ ñʵʤʟʵʛò (VU) ʛʵʩʵʥ ʟʵʨʵʛʣʵʣʜ ʙװʨʪʛʵʛʜʩʵʥ ʙʦʣ 

ʤᴇʜʭᴇʥ ñʫʩʪʘʞ ʙʦʣʟʦʰʛװʡò (EN), ʮʘʘʰʜʘʘ ñʫʩʪʘʞ ʙʘʡʛʘʘò (CR) ʛʵʩʵʥ ʟʵʨʵʛʣʵʣʜ 

ʰʠʣʞʠʞ ʯ ʤʘʛʘʜʛװʡ ʥᴇʭʮᴇʣʜ ʭװʨʯʵʵ. ʊʘʨʭʘʮ, ʥᴇᴇʮʠʡʥ ʩʫʜʘʣʛʘʘʛ  ʥʘʨʠʡʚʯʣʘʥ ʭʠʡʭ 

ʰʘʘʨʜʣʘʛʘʪʘʡ ʶʤ. 



1.1.5. ʊᴆʉʃʀʁʅ ɹתʉ ʅʋʊɸɻʊ ɿתתʅɻɸʈʓʅ ɻʆɪʆʅʓ ʊɸʈʍɸʃʊ 

ʅᴆᴆʎʀʁɻ ʊʆɻʊʆʆʍ ʉʋɼɸʃɻɸɸ 

 

ʉʫʜʘʣʛʘʘʥʳ ʤʘʨʰʨʫʪ:  

 
ʍʵʵʨʠʡʥ ʩʫʜʘʣʛʘʘʥʳ ʥᴇʭʮᴇʣ ʙʘʡʜʣʘʘʩ ʭʘʤʘʘʨʯ ʫʨʴʜ ʪᴇʣᴇʚᴇʣᴇʩᴇʥ ʪװʣʭװװʨ 

ʮʵʛʪ ʛʦʸʦ ʤᴇʭʩᴇʥ ʫʯʨʘʘʩ ʥʫʪʛʠʡʥ ʠʨʛʵʜ, ʪʫʨʰʣʘʛʘʪʘʡ ʙʘʡʛʘʣʴ ʭʘʤʛʘʘʣʘʛʯ ʥʘʨʪʘʡ 

ʷʨʠʣʮʘʞ ʪᴇʩʣʠʡʥ ʙװʩ ʥʫʪʘʛʪ 10-15 ʞʠʣʠʡʥ ᴇʤʥᴇ ʫʨʛʘʞ ʙʘʡʩʘʥ ʙʦʣʦʤʞʠʪ ʙװʭ ʮʵʛʪ 

ʭװʨʯ ʦʯʠʭ ʟʦʨʠʣʪ ʪʘʚʴʞ ʘʞʠʣʣʘʚ.  

ɼʵʵʨʭʠ ʟʘʤʥʘʣʳʥ ʜʘʛʫʫ ʥʠʡʪ ʩʫʜʘʣʛʘʘʥʳ ʪʘʣʙʘʡʜ 1150 ʦʨʯʠʤ ʢʤ ʟʘʤʳʛ 

ʪʫʫʣʞ ʫʨʴʜʯʠʣʩʘʥ ʪᴇʣᴇʚʣᴇʩᴇʥ ʙװʭ ʮʵʛװװʜ, ʙʘʩ ᴇʤʥᴇʭ ʘʞʠʛʣʘʣʪʘʘʨ ʫʨʛʘʞ ʙʘʡʩʘʥ 

ʛʘʟʨʫʫʜ, ʫʣʤʘʘʨ ʩʫʜʘʣʛʘʘʥʳ ʙװʩ ʥʫʪʛʠʡʥ ʭʠʣʵʵʩ ʛʘʨʯ ʥʵʛ ʙװʨʯʣʵʥ ʭװʨʯ h ʘʣʛʘʞ װʟʵʚ. 

ʉʫʜʘʣʛʘʘʥʳ ʷʚʮ: 

1. ɿװװʥʛʘʨʳʥ ʛʦʸʦʥʳ ʥᴇᴇʮ ʷʤʘʨ ʙʘʡʛʘʘ?  

2. ʆʨʦʥ ʥʫʪʘʛʪ ʷʤʘʨ ʷʤʘʨ ʘʰʠʛʪ ʫʨʛʘʤʣʳʥ ʥᴇᴇʮ, ʭʵʨʵʛʣʵʵ ʷʤʘʨ ʙʘʡʥʘ ʚʵ?  
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3. ʎʘʘʰʠʜ ʫʣʘʘʥ ʛʦʸʦʥʳ ʥᴇᴇʮʠʡʛ ʥʵʤʵʛʜװװʣʵʭ ʯʠʛʣʵʣʵʵʨ ʷʨʠʣʮʘʚ. 

ʉʫʜʘʣʛʘʘʥʳ ʷʚʮʘʜ ʫʫʣʟʘʞ ʷʨʠʣʮʩʘʥ ʭװʤװװʩʠʡʥ ʘʤʘʥ ʤʵʜʵʵʛ ʜʦʦʨ ʥʵʛʪʛʵʚ. 

ɹʘʷʥʭʦʥʛʦʨ ʘʡʤʘʛ 

ɹʘʘʮʘʛʘʘʥ ʩʫʤʳʥ ɹʆʋɹ ʕ.ɹʘʪ-ʕʨʜʵʥʵ:  

ʄʘʥʘʡ ʩʫʤʳʥ ʥʫʪʘʛʪ ɿʘʛʘʥ ʭʦʦʣʦʡ ʜʘʛʫʫʜ ʎʘʛʘʘʥ ʛʦʸʦ ʙʘʛʘ ʟʵʨʵʛ ʙʘʡʥʘ. 

ʉʠʙʠʨʴ ʭʘʨʤʘʛ ʮᴇʣʞʠʣʪ, ʭʫʫʨʘʡʰʠʣʪʘʘʩ ʙʦʣʦʦʜ ʙʘʛʘʩʩʘʥ. ʉװװʣʠʡʥ ʞʠʣװװʜʵʜ ʙװʨ 

ʫʨʛʘʭʛװʡ ʙʘʡʥʘ. ɹᴇᴇʥʮʘʛʘʘʥ ʥʫʫʨʳʥ ʘʨ ʭʵʩʵʛʪ ʷʤʘʨʯ ᴇʚʩ ʠʜʣʵʛ ʙʘʡʭʛװʡ. ʏʦʥʦʥ 

ʭʘʨʤʘʛ ʙʘʛʘ ʟʵʨʵʛ ʫʨʛʘʜʘʛ. ɾʠʤʩʠʡʛ ʥʴ ʟʵʵʨ, ʷʤʘʘ, ʰʫʚʫʫ ʠʭʵʵʨ ʠʜʜʵʛ. ʏʦʥʦʥ ʭʘʨʤʘʛ 

ʩװװʣʠʡʥ 2 ʞʠʣ ʞʠʤʩʣʵʵʛװʡ. ʕʨʵʣ ʩʫʨʘʣ ʙʦʣʩʦʥ ʭװʤװװʩ ʠʨʵʵʛװʡ. ʕʜʛʵʵʨ ʫʨʛʘʤʣʳʥ 

ʫʨʛʘʣʪʘʥʜ ʭʫʨ ʙʦʨʦʦ, ʛʘʥ ʠʭ ʥᴇʣᴇᴇʣʞ ʙʘʡʥʘ.  

ʊᴇʩʣʠʡʥ ʯʠʛʣװװʣʵʛʯ ɸ.ʄᴇʥʭʙʘʘʪʘʨ 

ʄʘʥʘʡ ʩʫʤʳʥ ʥʫʪʘʛʪ ʮʘʛʘʘʥ ʛʦʸʦ ʙʘʡʭʛװʡ. ɻʘʟʘʨ ʭʘʪʫʫ, ʫʨʛʘʭ ʙʦʣʦʤʞʛװʡ 

ʙʘʡʜʘʛ. ʅʫʪʛʠʡʥ ʭװʤװװʩ ʫʨʛʘʤʘʣ ʘʰʠʛʣʘʜʘʛ ʫʣʘʤʞʣʘʣ ʙʘʡʭʛװʡ. ʋʣʘʘʥ ʛʦʸʦ ʩװװʣʠʡʥ 

ʞʠʣװװʜʵʜ ʫʨʛʘʭʛװʡ ʙʘʡʛʘʘ. ʉʫʜʘʣʛʘʘʥʳ 1-3 ʪʘʣʙʘʡʜ ʛʘʥʪʘʡ ʙʘʡʩʘʥ. ʋʨʛʘʤʘʣ 

ʙʘʡʭʛװʡ, ʘʡʤ, ʤʘʣ ʯ ʙʘʡʭʛװʡ. 4, 5, 6 ʪʘʣʙʘʡʜ ʙʘʡʭ ʤʘʛʘʜʣʘʣʪʘʡ. ᴆʥᴇʪʵʡ, ʭʫʨʪʘʡ ʞʠʣ 

ʙʦʣ ʫʣʘʘʥ ʛʦʸʦ ʫʨʛʘʜʘʛ ʙʘʡʩʘʥ.  

ɻʦʚʴ-ɸʣʪʘʡ ʘʡʤʘʛ 

ʎʦʛʪ ʩʫʤʳʥ ɹʘʷʥʪʦʦʨʦʡ ʪʦʩʛʦʥ.  

ɼ.ɹʦʣʜ ɸʭʤʘʜ ʙʘʡʛʘʣʴ ʭʘʤʛʘʘʣʘʛʯ, 28 ʞʠʣ ʤʵʨʛʵʞʣʵʵʨʵʵ ʘʞʠʣʣʘʩʘʥ. 

ʀʭ ʙʘʛʘ ʭʘʷʘ, ʍʫʣʭʳʥ ʫʩ, ʅװʜʵʥ ʫʩ ʦʨʯʠʤʜ ʫʣʘʘʥ ʛʦʸʦ ʫʨʛʘʭ ʤʘʛʘʜʣʘʣʪʘʡ. 

ʍʫʨ ʪʫʥʘʜʘʩ ʤʫʫ ʙʦʣʦʭʦʦʨ ʭʘʨʘʛʜʘʭʛװʡ ʙʘʡʜʘʛ. ʄʘʥʘʡ ʥʫʪʘʛʪ ʉʠʙʠʨʴ ʭʘʨʤʘʛ ʙʘʛʘ, 

ʭʘʨʠʥ ʏʦʥʦʥ ʭʘʨʤʘʛ ʫʨʛʘʥʘ, ʛʵʭʜʵʵ ʩװװʣʠʡʥ ʞʠʣװװʜʵʜ ʞʠʤʩʣʵʭʛװʡ ʙʘʡʛʘʘ, ʞʠʤʩʠʡʛ 

ʥʴ ʟʵʵʨ, ʰʫʚʫʫ ʠʭ ʠʜʜʵʛ.  

ʋʣʘʘʥ ʛʦʸʦ ɿʘʨʤʘʥʛʠʡʥ ʛʦʚʠʡʥ ʙʘʨʫʫʥ ʭʘʷʘ, ʐʦʚʛʦʨ ʫʣʘʘʥʳ ʙʘʨʫʫʥ ʭʘʷʘ 

ʐʘʣ ʦʨʯʠʤʜ 10 ʛʘʨʫʡ ʞʠʣʠʡʥ ᴇʤʥᴇ ʫʨʛʘʜʘʛ ʙʘʡʩʘʥ. ʄᴇʥ ɹʘʷʥʮʘʛʘʘʥ ʩʫʤʳʥ ɹʘʛʘ 

ʛʦʣ ʦʨʯʠʤʜ װʟʵʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʘʡʭ ʛʵʚ. ʕʵʞ ʭʘʡʨʭʘʥʳ ʭʦʡʪ ʙʠʝ ɹʘʛʘʮʘʛʘʘʥ 1.0 ʛʘ 

ʦʨʯʠʤ ʪʘʣʙʘʡʜ ʭʦʥʠʥ ʭʘʨʤʘʛ ʙʠʡ. ʊʵʥʜ ʙʘʡʞ ʙʦʣʦʭ ʶʤ.  

ʐ.ʉʵʨ-ʆʜ ɹʘʡʛʘʣʴ ʭʘʤʛʘʣʘʛʯ 20 ʛʘʨʫʡ ʞʠʣ ʘʞʠʣʣʘʞ ʙʘʡʛʘʘ. 

ʋʣʘʘʥ ʛʦʸʦ, ʮʘʛʘʘʥ ʛʦʸʦ ʭʫʨ ʙʦʨʦʦ ʵʣʙʵʛ ʞʠʣ ʫʨʛʘʜʘʛ. ʉװװʣʠʡʥ ʞʠʣװװʜʵʜ 

ʙʘʛʘ ʫʨʛʘʘʜ ʙʘʡʥʘ. ʍʦʥʠʥ ʭʘʨʤʘʛ ʙʘʛʘ ʙʘʡʜʘʛ, ʯʦʥʦʥ ʭʘʨʤʘʛ ʵʣʙʵʛ ʫʨʛʘʥʘ. ɿʘʛʠʡʥ 

ʭʫʞʠʨ ʭװʤװװʩ ʘʚʯ ʠʭ ʭʵʨʵʛʣʵʜʵʛ. ɹʫʣʛʠʡʥ ʵʭʠʡʛ ʭʘʤʛʘʘʣʩʘʥ ʥʴ ʘʥ ʘʤʴʪʘʥ, ʤʘʣʜ 

ʭʵʨʵʛʪʵʡ ʟװʡʣ ʙʦʣʩʦʥ. ɹʠʜ ʭʘʤʪʜʘʘ ʍʘʚʪʛʘʡ ʭʘʰʘʘ, ʍʫʣʭʳʥ ʫʩʥʳ ʵʭʠʡʛ ʭʘʤʛʘʘʣʩʘʥ 

ʛʘʟʘʨ ʦʯʠʞ װʟʵʚ. ʋʩʥʳ ʭʦʚʦʦʥʜ ʭʫʨʠʤʪʣʘʛʜʩʘʥ ʵʣʩʠʡʛ ʮʵʚʵʨʣʵʚ. (ɿʫʨʛʘʘʨ ʭʘʨʫʫʣʘʚ.)   

ʃ.ʃʫʪʙʘʪ ʄʘʣʯʠʥ 

ʄʘʥʘʡ ʵʥʵ ᴇʚᴇʣʞᴇᴇ ʦʨʯʠʤ ʫʣʘʘʥ ʛʦʸʦ ʫʨʛʘʜʘʛ. ʋʣʘʘʥ ʛʦʸʦʛ ʵʣʵʛ ʪʦʤʦʨʩʦʥ 

 ʡ. ʋʣʘʘʥ ʛʦʸʦʛ ñʘʩʘʤʣʘʭò ʛʵʞ ʶʤ ʙʠʡ. ʊʵʨ ʥʴװʝʜ ʫʫʭʛװ ʝʜ ʫʫʥʘ. ʍʘʨʠʥ ʭʘʪʫʫʨʩʘʥװ

ʭʘʚʘʨ ʵʨʪ ʵʣʩ, ʭᴇʨʩʠʡʛ ʪװʨװװʜ ʛʘʨʯ ʠʞ ʙʘʡʛʘʘ ʫʣʘʘʥ ʛʦʸʦʥʳ ʛʘʟʘʨ ʜʵʵʨʭ ʭʵʩʛʠʡʥ 

ʦʛʪʦʣʞ ʘʚʘʘʜ ʭᴇʨʩᴇᴇʨ ʥʴ ʟʫʟʘʘʥ ʭʫʯʜʘʛ. ʊʵʨ ʛʘʟʨʘʘ ʪʵʤʜʵʛ ʪʘʚʠʘʜ ʦʨʭʠʥʦ. ʊװװʥʠʡʛʵʵ 

ʥʘʤʘʨ ʫʭʘʞ ʘʚʥʘ. ʊʵʛʵʵʜ ʵʤʵʥʜ ʭʵʨʵʛʣʵʥʵ. ʕʥʵ ʥʴ ʤᴇʥ ʯʘʥʘʨʪʘʘ ʛʘʟʨʳʥ ʜʵʵʜ ʭʵʩʛʠʡʥ 

ʭᴇʛʞʣʠʡʛ ʩʘʘʪʫʫʣʞ, ʚʝʛʝʪʘʮʠʡʥ ʭʫʛʘʮʘʘʥʜ ʰʠʤ ʙʦʜʠʩʳʛ ʛʘʟʨʳʥ ʜʦʦʨ ʭʫʨʠʤʪʣʫʫʣʞ 

ʙʘʡʛʘʘ ʘʨʛʘ ʶʤ. ʕʥʵ ʪʫʭʘʡʥ ʫʨʛʘʤʣʳʥ ʥᴇᴇʮᴇʜ ʥᴇʣᴇᴇʣᴇʭʛװʡ ʘʭʫʡʥ ʭʵʨʵʛʮʵʵʛʵʵ 

ʭʘʥʛʘʞ ʙʘʡʛʘʘ ʘʨʜʳʥ ʩʘʡʥ ʘʨʛʘ ʶʤ.  

ɹ.ʏʫʣʫʫʥʩװʭ ᴆʥʜᴇʨ ʥʘʩʪʘʥ, ʤʘʣʯʠʥ  
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ᴆᴇʨʠʡʥ ʭʵʨʵʛʮʵʵʥʜ ʟʦʨʠʫʣʞ ʟװʩʵʞ ʭʘʪʘʘʩʘʥ ʫʣʘʘʥ ʛʦʸʦʛʦʦ װʟװװʣʵʚ. ʕʣʵʛ 

ʭʦʜʦʦʜ ᴇʚʜᴇʭ װʝʜ ʭʘʥʜʘʣʞ ʫʫʜʘʛ ʛʵʞ ʭʵʣʵʚ. ʊʦʦʣʣʦʛʳʥ ʪʘʣʙʘʡʜ ʭʘʤʪ ʦʯʠʞ ʜʵʵʞ 

ʘʚʘʭʘʜ ʛʵʨ ʙװʣʵʵʨʵʵ ʪʫʩʣʘʚ.  

ɹʘʷʥʭʦʥʛʦʨ ʘʡʤʘʛ, ɹʘʷʥ-ᴆʥʜᴇʨ ʩʫʤ 

ɼ. ʎʵʥʜ ɸʭʤʘʜ ʙʘʡʛʘʣʴ ʭʘʤʛʘʘʣʘʛʯ, 30 ʛʘʨʫʡ ʞʠʣ ʘʞʠʣʣʘʘʜ ᴇʥʜᴇʨ ʥʘʩʥʳ 

ʪʵʪʵʛʵʚʵʨʪ ʛʘʨʩʘʥ.  

ʋʣʘʘʥ ʛʦʸʦʛ ʵʣʵʛʥʠʡ ᴇʚʯʠʥʜ ʭʘʥʜʘʣʞ ʫʫʜʘʛ. ʉʫʭʘʥʪʳʥ ʛʦʣʜ ʫʨʛʘʜʘʛ ʙʘʡʩʘʥ. 

ɸʤʘʨʙʫʷʥʪʳʥ ʭʠʡʜʵʵʩ ʐʠʥʵʞʠʥʩʪ ʷʚʘʭ ʟʘʤʳʥ ʜʘʛʫʫ ʭʦʥʠʥ ʭʘʨʤʘʛ ʙʠʡ. ɹʠʜ ʵʥʵ 

ʟʘʤʘʘʨ ʷʚʞ װʟʵʭʵʜ ʭʘʨʤʘʛʠʡʥ ʜʦʚʮʦʛ ʙʘʡʛʘʘ ʙʦʣʦʚʯ, ʫʣʘʘʥ ʛʦʸʦ ʙʘʡʩʘʥʛװʡ. ʉʘʥʛʠʡʥ 

ʜʘʣʘʡ ʦʨʯʠʤʜ ʫʨʛʘʜʘʛ ʙʘʡʩʘʥ. ʄᴇʥ ʐʘʨ ʭʫʣʩ, ʍᴇʪᴇʣ ʫʩ, ʎʘʛʘʘʥ ɹʦʛʜ ʦʨʯʠʤʜ 

ʫʨʛʘʜʘʛ ʙʘʡʩʘʥ. ʄʘʥʘʡ ʥʫʪʘʛʪ ʙʵʨʵʵʤʵʛ ʫʨʛʘʜʘʛ, ʜʦʪʦʨ ᴇʚʯʠʥʜ ʭʵʨʵʛʣʵʥʵ. ɹʘʩ 

ʰʘʰʠʥ ʥʦʤʳʥ װʡʣʜ ʙʘʣʠʣʘʥ ʙʫʫʜʜʘʛ ʫʣʘʘʥ ʙʫʜʘʛ ʛʘʨʛʘʞ ʘʚʜʘʛ. ʉʦʨʫʫʣ ʛʵʞ ʫʨʛʘʤʘʣ 

ʙʠʡ, ʪʘʤʭʠʥʜ ʭʦʣʴʞ ʪʘʪʥʘ. ʊʦʦʨʦʡʥ ʙʫʫʣʪ ʮʘʡʥʜʘʘ ʭʵʨʵʛʣʵʜʵʛ. ʍʵʜʵʥ ʞʠʣʠʡʥ ᴇʤʥᴇ 

ʭʦʪʦʦʩ ʠʨʩʵʥ ʩʫʜʣʘʘʯ ʥʘʨʪʘʡ ʭʘʤʪ ʩʫʜʘʣʛʘʘʥʜ ʷʚʞ ʙʘʡʭʘʜ ʍʘʨ ᴇʚʩ ʕʜʨʵʥʛʠʡʥ 

ʥʫʨʫʫʥʜ ʵʣʙʵʛ ʙʘʡʩʘʥ. ʍʫʨ ʙʦʨʦʦʪʦʡ ʞʠʣ ʫʨʛʘʜʘʛ ʶʤ ʙʠʣʵʵ.  

ɹʘʘʮʘʛʘʘʥ ʩʫʤ 

ʎ.ʄʠʣʩʞʘʨʛʘʣ ʄʘʣʯʠʥ 

ʊʘʣʳʥ ʛװʥʠʡʥ ʩʵʚʩװװʣ ʛʵʜʵʛ ʛʘʟʘʨ ʫʫʣʟʘʞ ʷʨʠʣʮʘʚ. ʉװװʣʠʡʥ ʞʠʣװװʜʵʜ ʛʦʸʦ 

ʫʨʛʘʭʛװʡ ʙʘʡʥʘ. ʥʫʪʛʠʡʥ ʭװʤװװʩ ʙʘʡʛʘʣʠʡʥ ʫʨʛʘʤʘʣ ʭʵʨʵʛʣʵʭ ʪʦʭʠʦʣʜʦʣ ʙʘʨʘʛ 

ʙʘʡʭʛװʡ. ʍʘʘʷʘ ʯʠʭʵʨ ᴇʚʩ ʘʚʯ ʭʵʨʵʛʣʵʜʵʛ. ᴆᴇʨ ʫʨʛʘʤʣʳʥ ʭʵʨʵʛʣʵʵʥʠʡ ʪʘʣʘʘʨ ʤʵʜʵʭ 

ʟװʡʣ ʙʘʡʭʛװʡ. 

ʍʵʵʨʠʡʥ ʩʫʜʘʣʛʘʘʥʳ ʜʘʨʘʘ ɿװװʥʛʘʨʳʥ ʛʦʸʦ ʫʨʛʘʞ ʙʦʣʦʭ 4 װʥʜʩʵʥ 

ʙװʣʛʵʤʜʵʣʪʵʡ ʛʘʟʘʨ ʥʫʪʛʠʡʥ ʪʘʣʙʘʡʛ ʙʦʜʦʞ ʛʘʨʛʘʣʘʘ. ɿʫʨʛʘʘʨ ʜʦʦʨ װʟװװװʣʵʚ. ɻʵʩʵʥ 

ʭʵʜʠʡ ʙʦʣʦʚʯ ʭʘʤʛʠʡʥ ʠʭ ʙʦʣʦʤʞʠʪ ʙװʣʛʵʤʜʣʠʡʥ ʵʟʣʵʭ ʪʘʣʙʘʡ ʪʫʥ ʙʘʛʘ ʙʘʡʥʘ. ʕʥʵ 

ʛʘʟʘʨ ʙʦʣ ɹʘʷʥ ʪʦʦʨʦʡ ʙʘʛʠʡʥ ʥʫʪʘʛ ʕʵʞ ʭʘʡʨʭʘʥ ʫʫʣʳʥ ʟװװʥ ʫʨʜ ʍʘʷʘʛʠʡʥ ʀʭ ʫʩ 

ʦʨʯʠʤʜ ʫʨʛʘʞ ʙʘʡʥʘ. 
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ʉʫʜʘʣʛʘʘʥʳ װʨ ʜװʥ: 

ʉʫʜʘʣʛʘʘʥʳ ʙװʩ ʥʫʪʘʛʪ ʫʨʴʜ ᴇʤʥᴇ ʥʴ ʙʘʡʩʘʥ ɿװװʥʛʘʨʳʥ ʛʦʸʦ ʪʫʭʘʡʥ ʮʵʛ ʜʵʵʨʵʵ 

ʪʦʭʠʦʣʜʦʭʛװʡ (ʤᴇʭʩᴇʥ) ʙʘʡʛʘʘ ʥʴ ʜʘʨʘʘʭ ʰʘʣʪʛʘʘʥʪʘʡ ʙʘʡʥʘ ʛʵʞ װʟʵʭ װʥʜʵʩʣʵʣʪʵʡ. 

1. ʕʥʵ ʙװʩ ʥʫʪʘʛ ʤʘʥʘʡ ʦʨʥʳ ʭʵʪ ʭʫʫʨʘʡ ʮᴇʣʠʡʥ ʙװʩʵʜ (ʄʦʥʛʦʣ ʦʨʥʳ 

ʵʢʦʩʠʩʪʝʤʠʡʥ ʘʪʣʘʩ, 2019) ʭʘʤʘʘʨʘʛʜʘʥʘ. ʊʠʡʤ ʙʦʣʦʭʦʦʨ ʛʦʸʦ ɻʘʥ ʛʘʯʠʛʪ 

ʠʭʵʵʨ ᴇʨʪᴇʛʜᴇʞ ʙʘʡʥʘ. ʉʫʜʘʣʛʘʘʥʳ ʙװʩ ʥʫʪʛʠʡʥ 6 ʩʫʤʳʥ ʎʘʛ ʫʫʨʳʥ 

ʭʘʨʫʫʣʳʥ ʩװװʣʠʡʥ 5 ʞʠʣʠʡʥ (2015-2019) ʤʵʜʵʵʥʵʵʩ װʟʵʭʵʜ ʭʫʫʨʘʡʞʠʣʪ ʠʭ, 

ʭʫʨ ʪʫʥʘʜʘʩ ʤʘʰ ʙʘʛʘ ʙʘʡʥʘ (ʂʣʠʤʦʜʠʘʛʨʘʤʤʘʘʨ װʟװװʣʵʚ.) 
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2. ɿʘʨʤʘʥʛʠʡʥ ʛʦʚʴ, ʋʣʘʘʥ ʰʘʣʳʥ ʭʦʦʣʦʡ ʄʦʥʛʦʣ ʦʨʥʳ ʮᴇʣʞʠʣʪʠʡʥ 

 ʩʵʜ ʭʘʤʘʘʨʘʛʜʘʞ ʙʘʡʥʘ. ʕʥʜʵʵʩװʯʪʵʡ ʙװʯʪʵʡ, ʥʵʥ ʭװʥʵʣʛʵʵʛʵʵʨ ʮᴇʣʞʠʣʪ ʭװ

 ʟʵʭʵʜ ʛʦʸʦ ʙʘʡʛʘʣʠʡʥ ʘʷʩʘʘʨ ʘʤʴʜʨʘʭ ʦʨʯʥʳ ʘʣʜʘʛʜʘʣ, ʜʦʨʦʡʪʦʣʜװ

ᴇʨʪᴇʛʜᴇʞ ʙʘʡʥʘ. (ɹʵʣʯʵʵʨʠʡʥ ʜʘʘʮ, ʮᴇʣʞʠʣʪʳʥ ʟʫʨʛʘʘʨ װʟװװʣʵʚ.) ɿʘʨʤʘʥʛʠʡʥ 

ʛʦʚʴʜ ʵʣʩʥʠʡ ʥװװʜʵʣ, ʭʫʨʠʤʪʣʘʣ ʠʭ ʙʘʡʥʘ. װתʥʠʡ ʫʣʤʘʘʩ ʛʦʸʦ ʵʣʩʵʥʜ 

ʜʘʨʘʛʜʘʞ ʤᴇʭʩᴇʥ ʙʘʡʥʘ. ʍʘʨʠʥ ʋʣʘʘʥ ʰʘʣʳʥ ʭʦʦʣʦʡʜ ʭʘʨʛʘʥʘ, ʟʘʛ, ʭʘʨʤʘʛ, 

ʜʵʨʩʥʠʡ װʥʜʵʩ ʠʣ ʛʘʨʯ ʭʘʪʘʞ ʤᴇʭʩᴇʥ ʙʘʡʥʘ. ʕʥʵ ʙʘʡʜʘʣ ʪװװʥʠʡ װʥʜʵʩ ʦʨʯʠʤʜ 

ʰװʪʵʞ ʘʤʴʜʘʨʜʘʛ ʫʨʛʘʤʣʫʫʜʳʥ ʪᴇʨᴇʣ ʟװʡʣʜ ʩᴇʨᴇʛ ʥᴇʣᴇᴇ װʟװװʣʥʵ. 
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3. ɿװװʥʛʘʨʳʥ ʛʦʸʦ ʥʴ ʭʫʨ ʪʫʥʘʜʘʩ, ʯʠʡʛ ʭʘʥʛʘʤʞ ʩʘʡʪʘʡ ʞʠʣ ʭʘʚʘʨ ʵʨʪ ʮʵʮʵʛʣʵʭ 

ʠʰ ʭᴇʨʩ ʪװʨʞ ʫʨʛʘʜʘʛ ʙʦʣʦʭʦʦʨ ʷʤʘʘ, ʭʦʥʴ, ʟʵʵʨ, ʙʫʩʘʜ ʤʘʣ ʘʤʪʘʨʭʘʥ ʠʜʵʞ 

ʮʵʮʵʛʣʵʭ ʙʦʣʦʤʞʛװʡ ʙʦʣʛʦʥʦ. ʊʠʡʤ ʙʦʣʦʭʦʦʨ ʤʘʣ, ʘʤʴʪʥʳ ʙʵʣʯʵʵʨʣʵʣʪʠʡʥ 

ʥᴇʣᴇᴇʥʜ ʘʚʪʘʛʜʘʞ ʙʘʡʥʘ.  
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ɼʠʘʛʨʘʤʤ 1. ʄʘʣʳʥ ʪʦʦ ʪʦʣʛʦʡʥ ᴇʩᴇʣʪ (ʩʫʤʳʥ ʜװʥʛʵʵʨ) 

ʊᴇʩʣʠʡʥ ʙװʩ ʥʫʪʛʠʡʥ 7 ʩʫʤʳʥ ʤʘʣʳʥ ʪʦʦ ʪʘʩʨʘʣʪʛװʡ ᴇʩʞʵʵ. 

 
ɿʫʨʘʛ. 1.4. ᴆʤʥᴇʛʦʚʴ ʘʡʤʘʛ, ɾʘʨʘʥʛʠʡʥ ʵʣʩ, ʭʘʨ ʩװװʣʪ ʟʵʵʨ ʮʘʛʘʘʥ ʛʦʸʦ ʫʭʘʞ ʠʜʩʵʥ 

ʫʣ ʤᴇʨ 

 

4. ʉʫʜʘʣʛʘʘʥʳ ʷʚʮʘʜ ᴇʤʥᴇ ʥʴ ʫʨʛʘʞ ʙʘʡʩʘʥ ʍʘʨʤʘʛʠʡʥ ʙʫʪʳʛ ʫʭʘʞ װʟʵʭʵʜ ʷʤʘʨ 

ʥʵʛʵʥ ʦʛʪʦʥʳ ʥװʭ ʠʭ ʪʘʘʨʘʣʜʘʞ ʙʘʡʥʘ. (ʍʘʚʩʨʘʣʪʘʥʜ ʟʫʨʛʘʘʨ װʟװװʣʵʚ) װתʥʠʡʛ 

ʩʫʜʣʘʞ װʟʵʭʵʜ ʵʥʵ ʙװʩ ʥʫʪʘʛʪ ʤʦʥʛʦʣ ʯʠʯװװʣ, ʤʦʨʠʥ ʯʠʯװװʣ, ʰʘʨ ʯʠʯװװʣ 

ʛʵʩʵʥ 3 ʟװʡʣ ʪʦʭʠʦʣʜʦʥʦ. ʏʠʯװװʣ ʥʴ ᴇʚʩᴇʥ ʠʜʵʰʪ ʘʤʴʪʘʥ ʶʤ. ɻʘʥʪʘʡ װʝʜ 

ʯʠʯװװʣ ʟװװʥʛʘʨʳʥ ʛʦʸʦʛ ʫʭʘʞ ʠʜʵʵʜ ʥᴇᴇʮʠʡʛ ʭʦʤʩʜʫʫʣʞ ʙʘʡʥʘ. 

ʊʘʨʠʘʣʘʥʛʠʡʥ ʙװʩ ʥʫʪʘʛʪ ʯʠʯװװʣ ʙʫʣʮʫʫʪ ʫʨʛʘʤʣʳʛ ʠʜʵʞ ʫʩʪʛʘʭ ʥʴ ʵʣʙʵʛ.  
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ʄʦʥʛʦʣ ʯʠʯװװʣ  

(Meriones unguiculatus Milne-Edwards, 

1867) 

 ɸʤʴʜʨʘʣʳʥ ʦʥʮʣʦʛ: ʍʦʥʦʛʠʡʥ ʪʫʨʰ 

ʠʜʵʚʭʪʵʡ. ɹװʣʵʵʨ ʘʤʴʜʘʨʜʘʛ, ʩʦʮʠʘʣʴ ʟʘʥ 

ʪᴇʨʭʪʵʡ. ʅʠʡʣʤʵʣ ʙװʪʵʮʪʵʡ ʥװʭʵʥʜ 

ʘʤʴʜʨʘʭ ʙʘ ʛװʥ ʥʴ 150 ʩʤ ʭװʨʥʵ. תʣʠʡʥ 

ʮʘʛʘʘʥ ʦʛʦʪʥʳ ʭʫʫʯʠʥ ʥװʭʠʡʛ ʘʰʠʛʣʘʥʘ. 

ʋʨʛʘʤʣʳʥ ʷʥʟ ʙװʨʠʡʥ ʭʵʩʛʵʵʨ ʭʦʦʣʣʦʭ 

ʙʦʣʦʚʯ ʟʫʥʳ ʫʣʠʨʘʣʜ ʫʨʛʘʤʣʳʥ ʥʦʛʦʦʥ 

ʭʵʩʵʛ, ᴇʚᴇʣ, ʭʘʚʘʨ װʨ ʛʦʣʣʦʥʦ. ʀʜʵʰ 

ʪʵʞʵʵʣʵʵ ʥᴇᴇʮᴇʣʥᴇ. ᴆʚᴇʣ ʠʯʠʭʛװʡ. 

ʉʦʥʦʨ ʩʦʨʛʦʛ ʘʤʴʪʘʥ. ʅװʭʥʠʡ ʛʘʜʥʘ ʠʜʵʵʰʣʵʭ ʥʴ ʙʘʛʘ, ʭʦʦʣʦʦ ʛʦʣʜʫʫ ʥװʭ ʨװװʛʵʵ 

ʟᴇᴇʥᴇ. ʍʵʵʣʵʵ ʪʵʵʭ ʭʫʛʘʮʘʘ 25-30 ʭʦʥʦʛ. ɾʠʣʜ 1-2 ʫʜʘʘ ʪᴇʣʣᴇʭ ʙʘ ʪᴇʨᴇʭ ʙװʨʜʵʵ 3-8 

ʛᴇʣʯʛʠʡ ʛʘʨʛʘʥʘ. ʃʘʙʦʨʘʪʦʨʠʡʥ ʥᴇʭʮᴇʣʜ װʨʞʣʠʡʥ ʙʠʦʣʦʛʠ, ʟʘʥ ʪᴇʨʭ ʩʘʡʥ 

ʩʫʜʣʘʛʜʩʘʥ. ɹʘʡʛʘʣʠʡʥ ʥᴇʭʮᴇʣʜ 1 -2 ʥʘʩʘʣʥʘ. 

 

ɸʤʴʜʨʘʭ ʦʨʯʠʥ: ɻʦʚʴ, ʭʫʫʨʘʡ ʭʵʵʨʠʡʥ ʙװʩʵʵʨ ʪʘʨʭʘʭ ʙʘ ʛʦʣ ʤᴇʨʥʠʡ ʭᴇʥʜʠʡ ʜʘʛʘʞ 

ʦʡʪ ʭʵʵʨʪ ʥʵʚʪʵʨʥʵ. ʋʫʣʳʥ ʭʵʵʨʪ ʯ ʪʦʭʠʦʣʜʦʥʦ. תʝʪ ʫʨʛʘʤʘʣ, ʭʘʨʛʘʥʘ, ʙʫʜʘʨʛʘʥʘ 

ʙװʭʠʡ ʵʣʩʵʨʭʵʛ ʛʦʚʴ, ʭʫʫʨʘʡ ʭʵʵʨʪ ʭʘʤʛʠʡʥ ʵʣʙʵʛ. ʍʦʪ ʩʫʫʨʠʥ ʛʘʟʨʳʥ ʦʡʨʦʣʮʦʦ ʯ 

ʪʦʭʠʦʣʜʦʥʦ.  

ʊʘʨʭʘʣʪ: ʄʦʥʛʦʣ ɸʣʪʘʡʥ ʤʫʞʠʡʥ ʟװװʥ ʭʦʡʜ ʟʘʭ, ɸʣʪʘʡʥ ʘʨ ʛʦʚʠʡʥ ʤʫʞ, ɼʫʥʜʘʪ 

ʍʘʣʭʳʥ ʭʵʵʨʠʡʥ ʤʫʞ, ɼʦʨʥʦʜ ʛʦʚʠʡʥ ʠʭ ʤʫʞ, ɼʦʨʥʦʜ ʤʦʥʛʦʣʳʥ ʤʫʞ, ʍʘʥʛʘʡʥ 

ʤʫʞʠʡʥ ʟװװʥ ʟʘʭʘʘʨ ʪʘʨʭʘʥʘ. 

ɸʤʴʜʨʘʣʳʥ ʫʣ ʤᴇʨ: ʄʦʥʛʦʣ ʯʠʯװװʣʠʡʥ ʘʤʴʜʨʘʭʘʜ ʪʦʭʠʨʦʤʞʪʦʡ ʛʘʟʘʨʪ ʙʘʡʛʘʘ ʥװʭ, 

ʩʫʫʨʴʰʣʘʘʨ (ʢʦʣʦʥʠ) ʥʴ ʪʘʥʴʞ ʙʦʣʥʦ. ʉʫʫʨʴʰʠʣ ʥʴ ʦʡʨ ʦʡʨʭʦʥ ʙʘʡʨʣʘʩʘʥ ʦʣʦʥ 

ʘʤʩʘʨ, ʰʠʥʵʭʵʥ ʛʘʨʛʘʩʘʥ ʰʦʨʦʦ, ʪװװʥ ʜʵʵʨʭ ʤᴇʨᴇᴇʨ ʥʴ ʪʘʥʴʞ ʙʦʣʥʦ. ʊװװʥʯʣʵʥ 

ʭװʥʠʡ ʥװʜʵʥʜ ʘʤʘʨʭʘʥ ᴇʨʪᴇʭ ʙʘ ʭװʥ, ʘʤʴʪʘʥ ʦʡʨʪʩʦʥ װʝʜ ʭʦʡʜ ʭᴇʣ ʜʵʵʨʵʵ ʭʘʛʘʩ 

ʟʦʛʩʦʞ ʜʫʫ ʛʘʨʛʘʥʘ. ʊʦʣʛʦʡʥ ʷʩ: ʜʫʥʜ ʯʠʭ ʩʘʡʥ ʭᴇʛʞʩᴇʥ ʥʴ ʛʦʚʴ ʮᴇʣʠʡʥ ʠʣ ʟʘʜʛʘʡ 

ʦʨʯʠʥʜ ʜʘʚʪʘʤʞ ʙʘʛʘʪʘʡ ʜʫʫ ʯʠʤʵʵʛ ʭװʣʵʵʥ ʘʚʘʭʘʜ ʟʦʭʠʮʩʦʥ ʟʦʭʠʣʜʦʣʛʦʦ ʘʞʵʵ.  

 

ʄʦʨʠʥ ʯʠʯװװʣ  

(Meriones meridianus Pallas, 1773) 

ɸʤʴʜʨʘʣʳʥ ʦʥʮʣʦʛ: ʍװʡʪʥʠʡ 

ʫʣʠʨʘʣʜ ʭʦʥʦʛʠʡʥ ʪʫʨʰ ʠʜʵʚʭʪʵʡ. 

ʍʘʨʠʥ ʜʫʣʘʘʥʳ ʫʣʠʨʘʣʜ ᴇʛʣᴇᴇ ʵʨʪ, 

ʦʨʦʡ ʙװʨʵʥʭʠʡʥ ʠʜʵʚʭʠʪʵʡ. ɻʘʥʮ 

ʥʵʛʵʵʨʵʵ ʙʦʣʦʥ ʞʠʞʠʛ ʙװʣ װװʩʛʵʥ 

ʘʤʴʜʘʨʥʘ. ʀʭʵʚʯʣʵʥ ʙʫʪʣʘʛ 

ʫʨʛʘʤʣʳʥ ʜʦʦʛʫʫʨ ʮᴇᴇʥ ʘʤʩʘʨʪʘʡ 

ʥװʭ ʫʭʘʞ ʦʨʦʛʥʦʥʦ. תʨ, ʞʠʤʩʵʵʨ 

ʛʦʣʣʦʥ ʭʦʦʣʣʦʭ ʙʦʣʦʚʯ ʜʫʣʘʘʥʳ 

ʫʣʠʨʘʣʜ ʫʨʛʘʤʣʳʥ ʥʦʛʦʦʥ ʭʵʩʛʠʡʛ 

ʠʜʥʵ. תʨʞʣʠʡʥ װʝ ʭʘʚʘʨ 3-4 ʩʘʨʘʘʩ 

ʥʘʤʘʨ 8 ʩʘʨ ʭװʨʪʵʣ װʨʛʵʣʞʠʣʥʵ. ɹʠʝ ʛװʡʮʩʵʥ ʵʤʵʛʯʠʥ ʞʠʣʜ 2-4 ʫʜʘʘ ʪᴇʨʥᴇ. ʅʵʛ 

ʫʜʘʘʜ 3-7 ʟʫʣʟʘʛʘ ʪᴇʨװװʣʥʵ. ɹʘʡʛʘʣʠʡʥ ʥᴇʭʮᴇʣʜ 1-2 ʥʘʩʘʣʥʘ.  

ɸʤʴʜʨʘʭ ʦʨʯʠʥ: ɾʠʥʭʵʥʵ ʛʦʚʠʡʥ ʘʤʴʪʘʥ. ʍʫʫʨʘʡ ʭʵʵʨ, ʟʘʨʠʤʜʘʛ ʮᴇʣ, ʮᴇʭʣ, ʭʵʪ 

ʛʘʥʜʫʫ ʮᴇʣʠʡʥ ʵʣʩʵʨʭʵʛ ᴇʨʩʪʵʡʭ ʫʭʘʘ ʪʦʣʛʦʜ, ʭʦʪʛʦʨ, ʭᴇʥʜʠʡ, ʪʵʛʰ ʛʘʟʘʨ ʙʘʨʘʘʜʥʘ. 

ɿʘʨʠʤ ʪʦʭʠʦʣʜʦʣʜ ʭʘʛʘʣʩʘʥ ʛʘʟʘʨ ʯ ʘʤʴʜʘʨʥʘ..  
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ʊʘʨʭʘʣʪ: ɸʣʪʘʡʥ ʘʨ ʛʦʚʴ, ɼʦʨʥʦʜ ʛʦʚʴ, ɸʣʪʘʡʥ ᴇʚᴇʨ ʛʦʚʴ, ɿװװʥ ʛʘʨʳʥ ʛʦʚʠʡʥ 

ʤʫʞʠʡʥ ʙװʭ ʥʫʪʘʛ, ʜʫʥʜʘʪ ʍʘʣʭʳʥ ʭʵʵʨʠʡʥ ʤʫʞʠʡʥ ᴇʤʥᴇʜ ʟʘʭ.  

ɸʤʴʜʨʘʣʳʥ ʫʣ ʤᴇʨ: ɹʘʡʛʘʣʴ ʜʵʵʨ װʣʜʵʵʭ ʪʦʜʦʨʭʦʡ ʫʣ ʤᴇʨ ʙʘʛʘ. ɹʘʡʛʘʣʴ ʜʵʵʨ ʵʥʵ 

ʘʤʴʪʥʳʛ ʰʫʫʜ ʘʞʠʛʣʘʞ ʙʦʣʥʦ. ʍᴇʜᴇʣʛᴇᴇʥ ʭʫʨʜʘʥ.  

 

ʐʘʨ ʯʠʯװװʣ  

(Rhombomys opimus Lichtenstein, 1823) 

ɸʤʴʜʨʘʣʳʥ ʦʥʮʣʦʛ:  ,ʥʘʡʣʟʫʫʨ, װʨ ,ʥʘʚʯ, ʭʘʘʷʘ 

ʙʫʜʘʨʛʘʥʘ, ʪʵʩʵʛ, ʩʫʭʘʡ ʟʵʨʵʛ ᴆʜʨʠʡʥ ʠʜʵʚʭʪʵʡ. 

ʀʭʵʚʯʣʵʥ ʟʘʛʥʳ ʤᴇʯʠʨ ʛʦʚʠʡʥ ʫʨʛʘʤʘʣ ʠʜʥʵ. 

ɹװʣʵʵʨʵʵ ʥʠʡʣʤʵʣ ʟʦʭʠʦʥ ʙʘʡʛʫʫʣʘʣʪ ʙװʭʠʡ ʥװʭʵʥʜ 

ʘʤʴʜʘʨʥʘ. ʊʦʛʪʚʦʨʪʦʡ ʥʵʛ ʩʫʫʨʴʰʠʣʜ װʨʞʣʠʡʥ ʥʵʛ 

ʵʨ, ʭʵʜ ʭʵʜʵʥ ʵʤ ʘʤʴʪʘʥ, װʨ ʪᴇʣ ʭʘʤʘʘʨʥʘ. תʨʞʣʠʡʥ 

ʵʨʯʠʤ ᴇʥʜᴇʨ ʙʦʣʦʚʯ ʫʫʨ ʘʤʴʩʛʘʣʳʥ ʥᴇʭʮᴇʣ, ʠʜʵʰ 

ʪʵʞʵʵʣʠʡʥ ʭװʨʵʣʮʵʵʥʵʵʩ ʭʘʤʘʘʨʯ ʭʷʟʛʘʘʨʣʘʛʜʘʥʘ. 

ʍʘʚʘʨ 3 ʩʘʨʘʘʩ ʦʨʦʦ ʦʨʞ, ʞʠʣʜʵʵ 2-ʦʦʩ ʜʦʦʰʛװʡ ʪᴇʨᴇʭ ʙʘ ʥʵʛ ʫʜʘʘʜ 2-9 ʛʘʨʛʘʥʘ. ᴆʚᴇʣ 

ʠʯʠʭʛװʡ ʙʦʣʦʚʯ ʛʘʟʨʳʥ ʜʵʵʨʭ ʠʜʵʚʭ ʵʨʩ ʙʘʛʘʩʥʘ. ʅװʭʵʥʜʵʵ ʭᴇʝᴇ ʭʫʨʘʘʥʘ.  

ɸʤʴʜʨʘʭ ʦʨʯʠʥ: ɿʘʨʠʤʜʘʛ ʮᴇʣ, ʞʠʥʭʵʥʵ ʮᴇʣ, ʭʵʪ ʛʘʥʜʫʫ ʮᴇʣʠʡʥ ʟʘʛʪʘʡ ʵʣʩʵʥ 

ʜʦʚʮʦʛ, ʭᴇʥʜʠʡʛᴇᴇʨ ʠʭ, ʙʘʛʘ ʢʦʣʦʥʠ (ʩʫʫʨʴʰʠʣ) װװʩʛʵʥ ʘʤʴʜʘʨʥʘ.  

ʊʘʨʭʘʣʪ: ɸʣʪʘʡʥ ᴇʚᴇʨ ʛʦʚʴ, ɿװװʥʛʘʨʳʥ ʛʦʚʠʡʥ ʤʫʞ, ɸʣʪʘʡʥ ʘʨ ʛʦʚʠʡʥ ʟװװʥ ʭʵʩʵʛ, 

ɼʦʨʥʳʥ ʛʦʚʠʡʥ ʟװװʥ, ʟװװʥ ʫʨʜ ʟʘʭ ʥʫʪʘʛ. 

ɸʤʴʜʨʘʣʳʥ ʫʣ ʤᴇʨ: ʄʦʨʠʥ ʯʠʯװװʣ ʘʤʴʜʘʨʯ ʙʘʡʛʘʘ ʩʫʫʨʴʰʠʣ ʛʘʟʨʳʛ ʙʫʩʘʜ ʯʠʯװװʣʠʡʥ 

ʙʘʡʨʰʣʘʘʩ ʭʵʤʞʵʵʛʵʵʨ ʥʴ ʘʤʘʨʭʘʥ ʷʣʛʘʥ ʪʘʥʴʞ ʙʦʣʥʦ. ʅװʭʥʠʡ ʘʤʩʨʳʥ ʭʵʤʞʵʵ ʪʦʤ, 

ʛʘʨʛʘʩʘʥ ʰʦʨʦʦ ʠʭ ʙʘʡʭʘʘʩ ʛʘʜʥʘ ʛʦʣ ʥװʭʥʠʡ ʘʤʩʘʨ ʦʨʯʠʤ ʠʜʵʰ ʪʵʞʵʵʣʠʡʥ װʣʜʵʛʜʵʣ, 

ʷʣʛʘʜʘʩ, ʭʫʫʯʠʥ ʥʦʦʭʦʡ ʟʵʨʛʠʡʛ ʭʘʨʞ ʙʦʣʥʦ. ᴆʜᴇʨ ʠʜʵʚʭʪʵʡ װʝʜ ʰװʛʵʣʜʵʭ ʤʘʷʛʠʡʥ ʜʫʫʛʘʘʨ 

ʥʴ ʤʦʨʠʥ ʯʠʯװװʣʠʡʥ ʞʫʨʴʰʠʣ ʙʘʡʛʘʘʛ ʤʵʜʵʩʫ  .ʙʦʣʥʦ 
 

5. ɿװװʥʛʘʨʳʥ ʛʦʸʦʥʳ ʮʵʮʵʛʣʵʞ, ʪʦʦʩ ʭװʨʪʵʵʭ, װʨ ʪʦʛʪʦʭ װʡʣ ʷʚʮʘʜ ʦʣʦʥ ʟװʡʣʠʡʥ 

ʰʘʚɹʞ ʛʦʣ װװʨʵʛʪʵʡ ʙʦʣʦʚʯ ʪʵʨ װʝʜ ʛʦʚʴ ʮᴇʣʜ ᴇᴇʨ ʫʨʛʘʤʘʣ ʙʘʨʘʛ ʙʘʡʭʛװʡ 

ʙʦʣʦʭʦʦʨ ʪװװʥʠʡ ʤʘʭʣʘʛ ʰװװʩʣʵʛ ʮʵʮʛʠʡʥ ʭʵʩʛװװʜ װʥʜʩʵʥ ʭʦʦʣ ʪʵʞʵʵʣ ʙʦʣʥʦ. 

 ʣʞװװʟװ ʨʠʡʥ ʪʦʦ ʙʘʛʘʩʘʞ ʥᴇʭᴇʥ ʩʵʨʛʵʣʪʵʥʜ ʥʴ ʩᴇʨᴇʛ ʥᴇʣᴇᴇװ ʥʠʡ ʫʣʤʘʘʩװת

ʙʘʡʥʘ. ʕʥʵ ʥʴ ʪʫʭʘʡʥ ʙʦʜʛʘʣʠʡʥ ʥʷʛʪʞʠʣ, ʪʘʨʭʘʣʪ ʭʷʟʛʘʘʨʣʘʛʜʘʞ, ʪʘʨʭʘʮ 

ʥʫʪʛʠʡʥ ʭʠʣ ʭʫʤʠʛʜʘʞ ʙʘʡʥʘ. 

 
ɿʫʨʘʛ1.4. ʎʵʮʵʛʣʵʭ ʠʰ ʜʵʵʨ ʙʘʡʛʘʘ ʰʘʚʞɹ 

6. ɿװװʥʛʘʨʳʥ ʛʦʸʦʥʳ װʨ ʤʘʰ ʞʠʞʠʛ, ʭᴇʚʨᴇʣʠʡʥ װʥʜʵʩ ʙʘʡʭʛװʡ ʙʦʣʦʭʦʦʨ 

ʪʦʭʠʨʦʤʞʪʦʡ ʥᴇʭʮᴇʣ ʙװʨʜʵʭʛװʡ ʙʦʣ ʵʟʵʥ ʫʨʛʘʤʣʳʥ ʟʘʣʫʫ װʥʜʵʩʪʵʡ ʘʚʮʘʣʜʘʞ, 

ʰʠʤʵʛʯʣʵʥ ʘʤʴʜʨʘʭ ʤʘʛʘʜʣʘʣ ʭʦʤʩʜʦʞ ʙʘʡʥʘ. ʕʥʵ ʙʦʣ ᴇʚᴇʨʤᴇʮ ʘʤʴʜʨʘʣʪʘʡ 
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(ʞʠʥʭʵʥʵ װʥʜʵʩʛװʡ, ʰʠʤʵʛʯ ʫʨʛʘʤʘʣ) ʪʫʭʘʡʥ ʫʨʛʘʤʘʣ ʙʠʦʣʦʛʠʡʥ ʜʦʪʦʦʜ 

ʭװʯʠʥ ʟװʡʣʠʡʥ ʜʦʨʦʡʪʦʣ, ʙʫʫʨʘʣʪʘʥʜ ʦʨʞ ʙʘʡʛʘʘʛʠʡʥ ʠʣʵʨʭʠʡʣʵʣ ʶʤ.  

7. ʍװʥʠʡ ʪװװʞ ʙʵʣʪʛʵʭ װʡʣ ʘʞʠʣʣʘʛʘʘʥʘʘʩ ʙʦʣʞ ʟװװʥʛʘʨʳʥ ʛʦʸʦ ʭʦʤʩʜʦʭ ʙʘʡʜʘʣ 

ʪʫʥ ʙʘʛʘ ʙʘʡʥʘ ʛʵʞ װʟʵʞ ʙʦʣʦʭ ʶʤ. ʊᴇʩʣʠʡʥ ʙװʩ ʥʫʪʘʛʪ ʩʫʨʚʘʣʞʠʣʞ װʟʚʵʣ 

ʤɻʠʡʥ ʙʦʣʦʥ װʡʣʜʚʵʨʣʵʣʠʡʥ ʟʦʨʠʫʣʘʣʪʘʘʨ ʪװװʞ ʙʘʡʩʘʥ ʪʦʭʠʦʣʜʦʣ 

ʙװʨʪʛʵʛʜʵʵʛװʡ. ɻʘʥʮ ʪʦʭʠʦʣʜʣʳʛ ʵʩ ʪʦʦʮʚʦʣ ʥʫʪʛʠʡʥ ʭװʤװװʩ ʘʭʫʡʥ 

ʟʦʨʠʫʣʘʣʪʘʘʨ ʙʘʨʘʛ ʭʵʨʵʛʣʵʭʵʵ ʙʦʣʴʩʦʥ. ʄʘʣʯʠʥ ʃ.ʃʫʪʙʘʪʳʥ ᴇʛʩᴇʥ ʘʤʘʥ 

ʤʵʜʵʵʛʵʵʨ ʫʣʘʘʥ ʛʦʸʦʛ ʵʣʵʛ ʪʦʤʦʨʩʦʥ װʝʜ ʫʫʥʘ. ʍʘʨʠʥ ʭʘʪʫʫʨʩʘʥ װʝʜ ʫʫʭʛװʡ. 

ʅʫʪʛʠʡʥ ʭװʤװװʩ ʫʣʘʘʥ ʛʦʸʦʛ ñʘʩʘʤʣʘʭò ʛʵʜʵʛ װʡʣʵʣ ʭʠʡʜʵʛ ʶʤ ʙʘʡʥʘ. ʊʵʨ ʥʴ 

ʭʘʚʘʨ ʭᴇʨʩ ʪװʣʭʵʞ ʛʘʨʯ ʠʨʩʵʥ ʛʝʥʝʨʘʪʠʚ ʭʵʩʛʠʡʛ ʦʛʪʦʣʞ ʘʚʘʘʜ װʣʜʵʭ ʭʵʩʛʠʡʛ 

ʥʴ ʭᴇʨʩᴇᴇʨ ʟʫʟʘʘʥ ʙʫʣʘʘʜ ʪʵʤʜʵʛ ʪʘʚʴʞ ʦʨʭʠʥʦ. ʊʵʤʜʵʛʣʵʩʵʥ ʛʘʟʨʘʘʩʘʘ ʛʦʸʦʛ 

ʥʘʤʘʨ ʫʭʘʞ ʘʚʥʘ. ɸʩʘʤʣʘʭ ʛʵʜʵʛ ʥʴ ʪʫʭʘʡʥ ʫʨʛʘʤʣʳʥ ʛʘʟʨʳʥ ʜʦʦʨʭ 

ʭʵʩʛʠʡʥ ʥʘʭʠʘ ʦʣʦʥ ʙʦʣʦʭ ʵʝʨʵʛ װʡʣʜʵʣ ʶʤ. ɸʣʠʚʘʘ ʫʨʛʘʤʣʳʥ ʦʨʦʡʥ ʥʘʭʠʘ 

ʥʴ ᴇʚʨʠʡʥ ʥʘʭʠʘʛʘʘ ʜʘʨʘʥʛʫʡʣʞ ʫʨʛʘʜʘʛ. ʆʨʦʡʥ ʥʘʭʠʘʛ ʪʘʡʨʩʘʥ ʪʦʭʠʦʣʜʦʣʜ 

ᴇʚʨʠʡʥ ʥʘʭʠʘ ʩʘʡʥ ʭᴇʛʞʜᴇʛ. ɿװװʥʛʘʨʳʥ ʛʦʸʦʥʳ ʪʫʭʘʡʜ ʛʘʟʨʳʥ ʜʦʦʨʭ 

ʩʘʣʘʘʣʘʣʪ ʥʵʤʵʛʜʵʞ, ʙʠʦʤʘʩʩ ʥʵʤʵʛʜʵʥʵ. ʅᴇʛᴇᴇ ʪʘʣʘʘʩ ʙʘʡʛʘʣʴ ʜʘʭʴ ʥᴇʭᴇʥ 

ʩʵʨʛʵʵʣʪʠʡʛ ʜʵʤʞʠʭ ʥʵʛ ʯʫʭʘʣ ʘʨʛʘ ʶʤ. ʕʥʵ ʘʨʛʳʛ ʎʘʛʘʘʥ ʛʦʸʦʛ ʥᴇʭᴇʥ 

ʩʵʨʛʵʵʭʵʜ ʜʵʵʨ ʯ ʪʫʨʰʠʭ ʙʦʣʦʤʞʪʦʡ ʤʦʥʛʦʣʯʫʫʜʳʥ ʫʣʘʤʞʣʘʣ ʩʘʥʘʘ ʙʘʡʥʘ.  

8. ɼʵʵʨʭ ʥᴇʭʮᴇʣ ʙʘʡʜʣʳʥ ʫʣʤʘʘʩ ʩʫʜʘʣʛʘʘʥʳ ʙװʩ ʥʫʪʘʛʪ ɿװװʥʛʘʨʳʥ ʛʦyʦʥʳ 

ʪʘʨʭʘʣʪ, ʥᴇᴇʮʠʡʛ װʥʵʣʵʭ ʷʤʘʨʯ ʙʦʣʦʤʞ ʙʘʡʩʘʥʛװʡ. 2020 ʦʥʳ ʟʫʥʳ 

ʪᴇʛʩʛᴇʣ, ʥʘʤʨʳʥ ʵʭʵʵʨ ʪᴇʩʣʠʡʥ ʙװʩ ʥʫʪʘʛʪ ʪʘʨʭʘʣʪ, ʥᴇᴇʮʠʡʥ ʩʫʜʘʣʛʘʘʛ 

ʟʘʘʚʘʣ ʜʘʭʠʥ ʭʠʡʭ ʰʘʘʨʜʣʘʛʘ ʙʘʡʥʘ.  

ʕʥʵ ʙװʛʜʵʵʩ ʜװʛʥʵʞ װʟʚʵʣ: ɿװװʥʛʘʨʳʥ ʛʦʸʦ ʥʴ ɹʘʡʛʘʣʠʡʥ ʫʨʛʘʤʣʳʥ ʪʫʭʘʡ ʭʫʫʣʴ 

(1995)-ʠʡʥ ʭʘʚʩʨʘʣʪʘʥʜ ñʭʦʚʦʨò, ʄʦʥʛʦʣ ʫʣʩʳʥ ʋʣʘʘʥ ʥʦʤʦʥʜ ñʭʦʚʦʨò (1995, 

2013) ʛʵʩʵʥ ʩʪʘʪʫʩʘʘʨ ʙװʨʪʛʵʛʜʵʞ ʙʘʡʩʘʥ ʙʦʣ ñʥʵʥ ʭʦʚʦʨò ʨʫʫ, ʄʦʥʛʦʣ ʦʨʥʳ 

ʋʨʛʘʤʣʳʥ ʋʣʘʘʥ ʜʘʥʩʥʳ ʰʘʣʛʫʫʨʘʘʨ (2019) װʥʵʣʵʭʵʜ ñʵʤʟʵʛò (VU) ʛʵʩʵʥ 

ʟʵʨʵʛʣʵʣʜ ʙʠʯʠʛʜʩʵʥ ʙʦʣ ʤᴇʜʭᴇʥ ñʫʩʪʘʞ ʙʦʣʟʦʰʛװʡò (EN), ñʫʩʪʘʞ ʙʘʡʛʘʘò (CR) 

ʛʵʩʵʥ ʟʵʨʵʛʣʵʣʜ ʰʠʣʞʠʞ ʯ ʤʘʛʘʜʛװʡ ʥᴇʭʮᴇʣʜ ʭװʨʯʵʵ.  

ʉɸʅɸʃ: 

ʊᴇʩʣʠʡʥ ʙװʩ ʥʫʪʘʛʪ ɿװװʥʛʘʨʳʥ ʛʦʸʦʥʳ ʘʤʴʜʨʘʭ ʦʨʯʥʳ ʜʦʨʦʡʪʦʣ, ʙʫʩʘʜ ʜʵʵʨ 

ʜʫʨʴʜʩʘʥ ʥᴇʭʮᴇʣ ʙʘʡʜʣʘʘʩ ʭʘʤʘʘʨʯ ʤʦʥʛʦʣ ʦʨʦʥʜ ʪᴇʜʠʡʛװʡ ʜʵʣʭʠʡ ʜʘʭʠʥʘʘ ʭʦʚʦʨ, 

ᴇʚᴇʨʤᴇʮ ʘʤʴʜʨʘʣʪʘʡ, ʮᴇᴇʥ (ʮʦʨʳʥ ʛʘʥʮ) ʟװʡʣʪʵʡ ʪʫʭʘʡʥ ʟװʡʣʠʡʛ ʘʚʨʘʥ ʭʘʤʛʘʘʣʘʭ 

ʜʦʨʚʠʪʦʡ ʘʣʭʘʤ ʭʠʡʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʪʫʣʛʘʨʯ ʙʘʡʥʘ. װתʥʠʡ ʪʫʣʜ ʜʘʨʘʘʭ ʩʘʥʘʣʳʛ 

ʜʵʚʰװװʣʞ ʙʘʡʥʘ.  

1. ʎʘʛ ʫʫʨʳʥ ʪʦʭʠʨʦʤʞʪʦʡ ʦʨʦʥ ʥʫʪʛʠʡʛ ʩʦʥʛʦʞ, ʟʦʨʠʫʜʳʥ ʘʨʛʘʘʨ ʥᴇʭᴇʥ 

ʩʵʨʛʵʵʭ ʭʵʵʨʠʡʥ ʪʫʨʰʠʣʪ ʩʫʜʘʣʛʘʘ ʵʭʣװװʣʵʭ. ʉʠʙʠʨʴ ʭʘʨʤʘʛʠʡʥ װʥʜʩʵʥ ʜʵʵʨ 

ʘʤʴʜʨʘʭ ʯʘʜʚʘʨʪʘʡ װʨʠʡʛ ʰʠʤʵʛʯʣʵʥ ʫʨʛʫʫʣʘʭ ʪʫʨʰʠʣʪ ʩʫʜʘʣʛʘʘʥʳ ʘʞʣʳʛ 

ʷʘʨʘʣʪʘʡ ʵʭʣװװʣʵʭ ʩʘʥʘʣʪʘʡ ʙʘʡʥʘ. ɸ. ɿʘʨʤʘʥʛʠʡʥ ʛʦʚʴʜ ʮʘʛ ʫʫʨʳʥ 

ʭʘʤʛʠʡʥ ʪʦʭʠʨʦʤʞʪʦʡ ʮʵʛ ʙʦʣ ʕʵʞ ʭʘʡʨʭʘʥʳ ʍʘʷʘʛʠʡʥ ʀʭ ʋʩ ʥʵʨʪʵʡ 

ʛʘʟʘʨ. ʕʥʜ ʭʫʜʘʛʪʘʡ ʙʦʣʦʭʦʦʨ ʫʩʣʘʞ ʘʨʯʠʣʞ ʫʨʛʫʫʣʘʭ ʙʦʣʦʤʞʪʦʡ ʶʤ. ɹ. 

ʋʣʘʘʥ ʰʘʣʳʥ ʭʦʦʣʦʡʜ ɹᴇᴇʥʮʘʛʘʘʥ ʥʫʫʨʳʥ ʦʨʯʠʤʜ 1ʛʘ ʦʨʯʠʤ ʛʘʟʘʨ 

ʭʘʰʠʞ ʪʫʨʰʠʣʪ ʵʭʣװװʣʵʭ ʙʦʣʦʤʞ ʙʘʡʥʘ. 

 ʨʵʵʩ ʙʠʦʪʝʭʥʦʣʦʛʠʡʥ ʘʨʛʘʘʨ ʪʵʞʵʵʣʠʡʥ ʦʨʯʠʥʜ ʙʠʯʠʣ ʫʨʛʘʤʘʣת .2

ʫʨʛʫʫʣʞ ʙʫʩʘʜ ʫʨʛʘʤʣʳʥ װʥʜʵʩ (ʩʫʭʘʡ, ʙʫʜʘʨʛʘʥʘ, ʯʦʥʦʥ ʭʘʨʤʘʛ ʛ.ʤ) 
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ʜʵʵʨ ʰʠʤʵʛʯʣʵʥ ʫʨʛʘʭ ʙʦʣʦʤʞʠʡʛ ʩʫʜʣʘʭ (ʄʋʀʉ-ʠʡʥ ɹʠʦʣʦʛʠʡʥ 

ʪʵʥʭʠʤʠʡʥ ɻʝʥʝʪʠʢʠʡʥ ʣʘʙʦʨʘʪʦʨʠʡʥ ʩʫʜʣʘʘʯ ʥʘʨʪ ʘʨʛʘʟװʡ, ʪʫʨʰʣʘʛʘ ʙʠʡ)  

3. ɿװװʥʛʘʨʳʥ ʛʦʸʦʥʳ ʚʝʛʝʪʘʪʠʚ ʵʩʵʵʩ ʢʘʣʣʫʩ ʫʨʛʫʫʣʘʭ ʪʫʨʰʠʣʪʳʛ ʭʠʡʭ, 

ʫʣʤʘʘʨ ʵʤʠʡʥ ʙʦʜʠʩʳʥ ʙʠʦʤʘʩʩ װʡʣʜʚʵʨʣʵʭ ʥᴇʭʮᴇʣʠʡʛ ʩʫʜʣʘʭ (ʄʋʀʉ-

ʠʡʥ ɹʠʦʣʦʛʠʡʥ ʪʵʥʭʠʤʠʡʥ ɻʝʥʝʪʠʢʠʡʥ ʣʘʙʦʨʘʪʦʨʠʡʥ ʩʫʜʣʘʘʯ ʥʘʨʪ ʘʨʛʘʟװʡ, 

ʪʫʨʰʣʘʛʘ ʙʠʡ)  

4. ɿװװʥʛʘʨʳʥ ʛʦʸʦʥʳ װʨʠʡʥ ʛʝʥʦʬʦʥʜʳʛ ʙװʨʜװװʣʞ, ʘʤʴʜʘʘʨ ʥʴ ʭʘʜʛʘʣʞ װʣʜʵʭ 

 ʣʵʭ (ʄʋʀʉ-ʠʡʥװװʨʜװʙʦʣʦʤʞʠʡʛ ʙ (ʨʠʡʥ ʙʘʥʢ (Seed Bank) ʙʠʡ ʙʦʣʛʦʭװ)

ɹʠʦʣʦʛʠʡʥ ʪʵʥʭʠʤʠʡʥ ʋʨʛʘʤʘʣ ʩʫʜʣʘʣʳʥ ʣʘʙʦʨʘʪʦʨʠʪ ʤʦʥʛʦʣ ʦʨʥʳ ʟʘʨʠʤ 

ʫʨʛʘʤʣʳʥ װʨʠʡʥ ʙʘʥʢ ʙʠʡ) 2020 ʦʥʳ ʟʫʥʘʘʩ ʟװװʥʛʘʨʳʥ ʛʦʸʦʥʳ װʨʠʡʛ 

ʮʫʛʣʫʫʣʘʭ ʘʞʣʳʛ ʟʦʭʠʦʥ ʙʘʡʛʫʫʣʘʭ 

ʊᴇʩʣʠʡʥ ʙװʩ ʥʫʪʘʛʪ ʫʣʘʘʥ ʛʦʸʦ, ʮʘʛʘʘʥ ʛʦʸʦʛ ʭʘʤʛʘʘʣʘʭ ʘʞʣʳʛ ʵʨʯʠʤʞװװʣʵʭ, ʪʫʭʘʡʥ 

ʫʨʛʘʤʣʫʫʜʳʥ ʛʝʥʦʬʦʥʜ ʭʘʤʛʘʘʣʘʭ ʟʘʤʘʘʨ ʛʝʥʝʪʠʢ ʙʦʣʦʥ ʙʠʦʣʦʛʠʡʥ ʥᴇᴇʮʠʡʛ 

ʘʨʚʠʞʫʫʣʘʭ ʰʘʘʨʜʣʘʛʘʪʘʡ ʙʘʡʥʘ. 

 

1.2. ɿתתʅɻɸʈʓʅ ɻʆɪʆɻ ʍʕʕʈʀʁʅ ʅᴆʍʎᴆʃɼ ʅᴆʍᴆʅ ʉʕʈɻʕʕʍ 

ʊɸʃɸɸʈ ʍʀʁʉʕʅ ʉʋɼɸʃɻɸɸ, ʊʋʈʐʀʃʊʓʅ ɸɾʀʃ 

 

ʐʋɸ-ʠʡʥ ɹʠʦʣʦʛʠ, ʙʠʦʪʝʭʥʦʣʦʛʠʡʥ ʭϮʨʵʵʣʵʥʛʠʡʥ  

2021 ʦʥʳ 6-ʨ ʩʘʨʳʥ 15-ʥʠʡ Ϻʜʨʠʡʥ  

ʕʨʜʤʠʡʥ ʟϺʚʣϺʣʠʡʥ ʭʫʨʣʘʘʨ ʭʵʣʵʣʮϮϮʣʵʚ.  

1.2.1.ɸʈɻɸ ɿתʁ 

 

ɹʘʡʛʘʣʠʡʥ ʥᴇʭʮᴇʣʜ ɿװװʥʛʘʨʳʥ ʛʦʸʦʛ ʥᴇʭᴇʥ ʩʵʨʛʵʵʭʜʵʵ ʶʫʥʳ ᴇʤʥᴇ ʪװװʥʠʡ ʵʟʵʥ 

ʫʨʛʘʤʘʣ ʙʦʣʦʭ ʭʘʨʤʘʛʠʡʥ ʙʫʪ ʙװʭʠʡ ʵʣʩʵʨʭʵʛ ʜʦʚʮʦʛ, ʤᴇʥ ʙʫʜʘʨʛʘʥʘ, ʭʦʪʠʨ ʪᴇʨʣʠʡʥ 

ʫʨʛʘʤʣʫʫʜʳʛ ʭʘʰʘʘʣʘʥ ʭʘʤʛʘʘʣʥʘ. 

 

ʊʆʈʆʅ ʍɸʐɸɸ 

ɹʘʡʛʘʣʠʡʥ ʥᴇʭʮᴇʣʜ ɿװװʥʛʘʨʳʥ ʛʦʸʦʛ ʥᴇʭᴇʥ ʩʵʨʛʵʵʭʜʵʵ ʪװװʥʠʡ ʵʟʵʥ ʫʨʛʘʤʘʣ 

ʙʦʣʦʭ ʭʘʨʤʘʛʠʡʥ ʙʫʪ ʙװʭʠʡ ʵʣʩʵʨʭʵʛ ʜʦʚʮʦʛ, ʪʦʜʦʨʭʦʡ ʭʵʤʞʵʵʥʠʡ ʪʘʨʭʮʳʥ ʪʘʣʙʘʡʛ 

ʪʦʨʣʦʞ ʭʘʰʘʘʣʘʥʘ. ʊʦʨʦʥ ʭʘʰʘʘ ʥʴ ʙʦʛ, ʙʦʜ ʤʘʣ, ʟʵʨʣʵʛ ʘʤʴʪʘʜ ʦʨʦʭʦʦʨʛװʡ 120-150 

ʩʤ ᴇʥʜᴇʨ ʙʘʡʥʘ. ʊʦʨ ʥʴ 5ʭ5 ʩʤ ʭʵʤʞʵʵʪʵʡ ʙʘʪ ʙᴇʭ ʪᴇʤᴇʨ ʫʪʩʘʘʨ ʭʠʡʩʵʥ ʙʘʡʥʘ. ʍʘʰʘʘ 

ʥʴ ʩʫʜʣʘʘʯ, ʮʵʮʵʨʣʵʛʯ ʦʨʞ ʭʵʤʞʠʣʪ ʘʚʘʭʘʘʨ ʭʘʘʣʛʘʪʘʡ ʙʘʡʥʘ.  

 

ʎʕʎʕɻʃʕʃʊ, תʈʃʕʃʊʀʁʅ תɽɼ ʊʆʈʃʆʍ 

ɿװװʥʛʘʨʳʥ ʛʦʸʦʛ ʮʵʮʵʛʣʵʭ װʝʜ 30-40 ʩʤ ᴇʥʜᴇʨ, 7-10 ʩʤ ʛʦʣʯʪʦʡ, ʙᴇʤʙᴇʛᴇʨ ʶʤʫʫ 

ʰʦʚʭ ʦʨʦʡʪʦʡ ʪᴇʤᴇʨ ʶʤʫʫ ʤʦʜʦʦʨ ʭʛɻʵʵʩ ʭʠʡʞ ʩʠʡʤʭʠʡ ʜʘʚʫʫ, ʪʫʩʛʘʡ ʪʦʨʦʦʨ 

ʙװʨʭʵʥʵ. ʕʥʵ ʥʴ ʮʵʮʛʠʡʛ ʰʘʚʴʞ ʭʦʨʭʦʡ ʠʜʵʭʵʵʩ ʭʘʤʛʘʘʣʞ, װʨ ʙװʨʵʥ ʙʦʣʦʚʩʨʦʭʦʜ 

ʪʫʩʪʘʡ. 

 

ʋʉɸʃɻɸɸ, ɸʈʏʀʃɻɸɸ 

 ʍʘʰʠʞ ʭʘʤʛʘʘʣʩʘʥ ʪʘʣʙʘʡʛ ʭʘʚʘʨ ʵʨʪ 3-4 ʩʘʨʜ 7-10 ʭʦʥʦʛʪ, ʟʫʥʳ ʭʫʨ ʙʦʨʦʦ 

ʙʘʛʘʪʘʡ װʝʜ ʩʘʨʜ 3-4 ʫʜʘʘ, ʥʘʤʘʨ ʩʘʨʜ 2-3 ʫʜʘʘ ʛʦʣʳʥ ʫʩ ʶʤʫʫ ʭʫʜʛʠʡʥ ʫʩʳʛ 

ʥᴇᴇʮʣᴇʛʯ ʩʘʚʘʥʜ ʭʠʡʞ 1-2 ʭʦʥʦʛ ᴇʥʞװװʣʩʥʠʡ ʜʘʨʘʘ ʭʘʥʘʪʘʣ ʥʴ ʫʩʘʣʥʘ. ᴆʚᴇʣʜ ʛʘʟʘʨ 

ʭᴇʣʜᴇʭᴇᴇʩ ᴇʤʥᴇ ʭʘʥʘʪʘʣ ʥʴ ʫʩʘʣʞ ᴇʚᴇʣʞװװʣʥʵ.  

 

 ʈ ʎʋɻʃʋʋʃɸʍ, ʍɸɼɻɸʃɸʍת
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ʍʘʚʘʨ ʵʨʪ ʛʘʟʨʳʥ ʛʘʜʘʨʛʫʫ ʜʵʵʨ ʛʘʨʯ ʠʨʩʵʥ ʛʦʥʟʛʦʡʚʪʦʨ ʭװʨʵʥ ʫʣʘʘʥ ᴇʥʛᴇʪʵʡ 

ʛʦʸʦ ʙʦʣ ʮʵʮʵʛʣʵʭ ʙʠʝ ʙʫʶʫ ʛʝʥʝʨʘʪʠʚ ʵʨʭʪʵʥ ʶʤ. ɻʦʸʦ ʥʴ ʥʵʛ ʛʵʨʪ ʫʨʛʘʤʘʣ ʙᴇʛᴇᴇʜ 

ʙʦʨʛʦʮʦʡ ʭʵʣʙʵʨʠʡʥ ʙʠʝ ʜʵʵʨ ʵʨ, ʵʤ ʮʵʮʛװװʜ ʭʘʘʷʘ ʭʦʩ ʙʵʣʵʛʪ ʮʵʮʛװװʜ ʮʫʛʣʘʨʩʘʥ 

ʙʘʡʥʘ. ʎʵʮʵʛʣʵʭ װʡʣ ʷʚʮ 1 ʩʘʨ ʦʨʯʠʤ װʨʛʵʣʞʠʣʥʵ. 

7-8 ʩʘʨʜ ʛʦʸʦʥʳ ʙʦʨʛʦʮʦʡ ʭʵʣʙʵʨʪ ʙʠʝ ʭװʨʵʥ ʙʦʨ, ʭʘʨ ʙʘʨʘʘʥ ᴇʥʛᴇʪʵʡ ʙʦʣʞ ʭʘʪʘʭ 

 ʝʜ ʭʫʨʮ ʭʫʪʛʘ ʶʤʫʫ ʭʘʡʯʘʘʨ ʪʘʡʨʯ ʮʘʘʩʘʥ ʶʤʫʫ ʜʘʘʚʫʫ ʫʫʪʘʥʜ ʭʠʡʞ ʥʘʨʥʳ ʰʫʫʜװ

ʪʫʩʛʘʣʛװʡ, ʩʵʨװװʥ ʛʘʟʘʨ 10-20 ʭʦʥʦʛ ʭʘʪʘʘʥʘ. ʍʘʪʩʘʥ ʭʵʩʛʠʡʛ ʛʘʜʘʨʛʫʫʛ ʟᴇᴇʣᴇʥ 

 ʥʠʡʛ ʙʫʮʘʣʛʘʞװװʜ ʙʫʪʘʨʯ ʫʥʘʜʘʛ. ʊװװʨʵʭʵʜ ʫʣʘʘʚʪʘʨ ʙʦʣʦʥ ʮʘʡʚʘʨ ʰʘʨʛʘʣ ʭʵʩʛװ

ʭᴇʨʛᴇʩᴇʥ ʫʩʘʥʜ ʭʠʡʞ, ʩʘʡʪʘʨ ʭʫʪʛʘʥ ʭᴇʚװװʣʵʭ ʟʘʤʘʘʨ ʭᴇʚʨᴇʣʪʵʡ, ʘʤʴʜʨʘʭ ʯʘʜʚʘʨʪʘʡ 

 ʨʵʵ ʮʘʘʩʘʥ ʫʫʪʘʥʜ ʭʠʡʞװ ʨ ʶʤ. ʗʣʛʘʩʘʥװ ʨʠʡʛ ʷʣʛʘʞ ʘʚʥʘ. ʕʥʵ ʙʦʣ ʛʦʸʦʥʳ ʩʘʤʨʘʥװ

ʰʦʰʛʦ ʙʠʯʠʞ ʭʘʨʘʥʭʫʡ, ʩʵʨװװʥ ʛʘʟʘʨ ʭʘʜʛʘʣʥʘ.  

 

ʍᴆʈʉ ɹʕʃʊɻʕʍ  

ɿװװʥʛʘʨʳʥ ʛʦʸʦʥʳ װʨʠʡʛ ʪʘʨʠʘʣʘʭ ʭᴇʨʩʠʡʛ ʙʵʣʪʛʵʭʜʵʵ ʪװװʥʠʡ ʵʟʵʥ ʫʨʛʘʤʣʳʥ 

ʫʨʛʘʞ ʙʘʡʛʘʘ ʭᴇʨʩʥᴇᴇʩ ʘʚʯ ʵʥʛʠʡʥ ʘʨʠʫʪʛʘʣ ʭʠʡʞ ʩʘʡʪʘʨ ʫʩʣʘʞ ʙʵʣʪʛʵʥʵ. ʍʘʨʠʥ 

ʷʤʘʨ ʥʵʛʵʥ ʥʵʤʵʣʪ ʭᴇʨʩ ʩʘʡʞʨʫʫʣʘʛʯ ʙʦʨʜʦʦ ʭʠʡʭʛװʡ. ʍʘʨʠʥ ʭʘʨʤʘʛʠʡʥ װʥʜʵʩʥʠʡ 

ʙʘʢʪʝʨʠ, ʙʫʩʘʜ ʩʠʤʙʠʦʟ ʙʠʯʠʣ ʬʣʦʨ, ʬʘʫʥʳʛ ᴇʩʛᴇʚᴇʨʣᴇʥ ʥʵʤʞ ʙʦʣʥʦ. 

 

ɸʈʏʃɸʅ ʋʈɻʋʋʃɸʍ ɻʆʈʀʄ 

ɿװװʥʛʘʨʳʥ ʛʦʸʦ ʰʠʤʵʛʯ ʫʨʛʘʤʘʣ ʙʦʣʦʭʦʦʨ ʉʠʙʠʨʴ ʭʘʨʤʘʛ, ʐʘʨ ʭʦʪʠʨʠʡʥ װʨʵʵʨ 

 ʨʠʡʛ ʤʘʨʛʘʥʮʳʥ ʩʫʣװ ʨʩʵʣʛʵʵʪʵʡ ʙʦʨʪʦʛʦʥʜ ʘʤʴʜʨʘʭ ʯʘʜʚʘʨʪʘʡװ ʣʩʵʥװװʨʞװ

ʫʫʩʤʘʣʘʘʨ ʘʨʠʫʪʛʘʞ 2.5-3.0 ʩʤ ʛװʥʜ ʩʫʫʣʛʘʥʘ. ɻʦʸʦʥʳ װʨʠʡʛ ʟᴇᴇʣᴇʥ ʮʘʘʩʘʥ ʜʵʵʨ 

ʵʥʛʠʡʥ ʮʘʚʫʫʛʘʘʨ ʪʦʛʪʦʦʞ ʭʘʨʤʘʛʠʡʥ װʥʜʩʠʡʛ ʫʛʪʫʫʣʘʭ ʯʠʛʣʵʣʵʵʨ ʙʘʡʨʣʫʫʣʞ 

ʭʠʡʥʵ. ʋʯʠʨ ʥʴ ʛʦʸʦʥʳ װʨ ʩʦʸʦʣʦʭ װʝʜʵʵ ʭʘʨʤʘʛʠʡʥ װʥʜʵʩʪʵʡ ʦʛʪʣʦʣʮʦʭ ʫʯʠʨʪʘʡ. 

ʀʡʤ ʪʦʭʠʦʣʜʦʣʜ ʰʠʤʵʛʯʣʵʭ װʡʣ ʷʚʮ ʘʤʞʠʣʪʪʘʡ ʙʦʣʦʭ ʙʦʣʦʤʞ ʙװʨʜʵʥʵ.   

 

ɾʠʯ: ɿϮϮʥʛʘʨʳʥ ʛʦʸʦʛ Ϯʨʵʵʨ ʫʨʛʫʫʣʘʭ, ʭʘʨʤʘʛʪʘʡ ʰʠʤʵʛʯʣʵʥ ʘʤʴʜʨʘʭ 

Ϯʡʣ ʷʚʮʳʛ ʩʫʜʣʘʭ ʩʦʨʠʣʪ, ʪʫʨʰʠʣʪʳʥ ʘʞʠʣ ʫʨʴʜ ϺʤʥϺ ʭʠʡʛʜʵʞ 

ʙʘʡʛʘʘʛϮʡ ʫʯʨʘʘʩ ʘʨʛʘ ʟϮʡʥ ʭʫʚʴʜ ʮʘʛ Ϯʨʛʵʣʞ ʰʠʥʵʯʣʵʛʜʵʭ ʙʦʣʥʦ.  

 

1.2.2. ʊʋʈʐʀʃʊ ʉʋɼɸʃɻɸɸʅʓ ɸɾʀʃ 

 

1.2.2.1. ɿתתʅɻɸʈʓʅ ɻʆɪʆʅʓ ʕɿʕʅ ʋʈɻɸʄɸʃ ʍɸʈʄɸɻʀʁʅ ɹʋʊʓɻ 

ʍɸʄɻɸɸʃɸʍ  

 

ɿתתʅɻɸʈʓʅ ɻʆɪʆʅʓ ʂʆʃʆʅ ɹתʍʀʁ ʍɸʈʄɸɻʀʁʅ ɼʆɺʎʆɻʀʁɻ ʍɸʐʀɾ 

ʍɸʄɻɸɸʃɸʍ ʊɸʃɸɸʈ ʍʀʁʉʕʅ ɸɾʀʃ 

ʋʣʘʘʥ ʛʦʸʦʛ ʥᴇʭᴇʥ ʩʵʨʛʵʵʭʵʜ ʵʟʵʥ ʫʨʛʘʤʘʣ ʙʦʣʦʭ ʭʘʨʤʘʛʠʡʥ ʜʦʚʮʦʛ ʭʘʰʠʞ 

ʭʘʤʛʘʘʣʘʭ ʥʴ ʭʘʤʛʠʡʥ װʨ ʜװʥʪʵʡ װʨ ʜװʥʪʵʡ ʘʨʛʘ ʶʤ. ɻʦʚʴ-ɸʣʪʘʡ ʘʡʤʛʠʡʥ ʎʦʛʪ 

ʩʫʤʳʥ ɹʘʷʥʪʦʦʨʦʡ ʙʘʛʠʡʥ ʥʫʪʘʛ ʍʘʷʘʛʠʡʥ ʭʫʜʘʛʪ 2 ʭʵʩʵʛ ʛʘʟʘʨ ʪʫʩ ʙװʨ 50-60 ʤ ʫʨʪ 

ʥʠʡʪʜʵʵ 120 ʤ ʫʨʪʪʘʡ ʪʦʨʦʥ ʭʘʰʘʘ ʙʘʨʠʚ. ʀʥʛʵʞ ʭʘʨʤʘʛʠʡʥ ʙʫʪʳʛ ʭʘʰʠʭ ʥʴ ʪʫʭʘʡʥ 

ʙʫʪ ʙװʭʠʡ ʜʦʚʮʛʠʡʛ ʤʘʣ, ʘʤʴʪʥʳ ʭᴇʣᴇᴇʩ ʯᴇʣᴇᴇʣʞ ʙʘʡʛʘʘ ʭʵʨʵʛ. ʋʣʤʘʘʨ ʙʦʨʦʦ ʭʫʨ 

ʙʘʛʘʪʘʡ װʝʜ ʫʩʣʘʭ ʥᴇʭʮʣʠʡʛ ʙװʨʜװװʣʞ ʭʫʜʘʛ ʙʦʣʦʥ ʛʦʣʳʥ ʫʩʘʘʨ ʫʩʣʘʭ ʙʦʣʦʤʞʠʡʛ 

ʙװʨʜװװʣʩʵʥ ʙʦʣʥʦ. ʍʘʰʘʘʣʩʘʥ ʪʘʣʙʘʡ ʥʴ ᴇʤʥᴇʭ ʩʫʜʘʣʛʘʘʛʘʘʨ ɿװװʥʛʘʨʳʥ ʛʦʸʦʥʳ 

ʦʣʦʥ ʢʦʣʦʥʪʦʡ, ʭʘʚʘʨ ʵʨʪ ʮʵʮʵʛʣʵʭ ʠʰ ʫʨʛʘʩʘʥ ʟʵʨʛʠʡʛ ʭʘʨʛʘʣʟʘʥ ʩʦʥʛʦʣʦʦ. 
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ɿʫʨʘʛ 1.5. ʍʘʨʤʘʛʠʡʥ װʥʜʵʩ ʜʵʵʨ ʰʠʤʵʛʯʠʣʞ ʫʨʛʘʩʘʥ ʭʘʨʤʘʛʠʡʥ ʢʦʣʦʥ 

 

ɿʫʨʘʛ 1.6. ʍʘʷʘʛʠʡʥ ʭʫʜʘʛʪ ʙʘʨʴʩʘʥ ʪʦʡʨʦʛ ʭʵʣʙʵʨʠʡʥ ʭʘʰʘʘ 
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ɿʫʨʘʛ 1.7. ʍʘʷʘʛʠʡʥ ʭʫʜʘʛʪ ʙʘʨʴʩʘʥ ʪʵʛʰ ᴇʥʮᴇʛʪ ʭʘʰʘʘ 

ʕʥʵʭװװ ʭʘʰʘʘʣʩʘʥ ʪʘʣʙʘʡ ʙʦʣʦʥ ʭʘʨʤʘʛʠʡʥ ʜʦʚʮʦʛʠʡʛ ʫʩʣʘʭ, ʘʨʯʣʘʭ, 

ʭʘʤʛʘʘʣʘʭ ʟʵʨʵʛ ʘʞʣʳʛ ʥʫʪʛʠʡʥ ʠʨʛʵʜʠʡʥ ʦʨʦʣʮʦʦʪʦʡʛʦʦʨ ʛװʡʮʵʪʛʵʞ, ʜʘʨʘʘʛʠʡʥ 

ʞʠʣʜװװʜʵʜ ɿװװʥʛʘʨʳʥ ʛʦʸʦʥʳ ʘʤʴʜʨʘʭ ʯʘʜʚʘʨʪʘʡ װʨ ʙʵʣʪʛʵʭ, װʨʠʡʥ ʙʦʣʦʤʞʠʪ 

ʥᴇᴇʮʠʡʛ ʙװʨʜװװʣʵʭʠʡʛ ʯʫʭʘʣʯʠʣʩʘʥ ʙʦʣʥʦ. ʕʥʵ ʘʞʣʳʛ ʭʠʡʭʵʜ ʤʘʣʯʠʥ ʃʫʪʙʘʪʳʥ ʛʵʨ 

ʙװʣ ʠʜʵʚʭʪʵʡ ʦʨʦʣʮʩʦʥ ʪᴇʜʠʡʛװʡ ʮʘʘʰʠʜ ʭʘʨʠʫʮʘʥ ʭʘʤʛʘʘʣʘʭ, ʫʩʣʘʭ, ʘʨʯʣʘʭ ʘʞʣʳʛ 

ʭʠʡʭʵʵʨ ʪʦʭʠʨʦʣʮʩʦʥ ʙʠʣʵʵ.  

2022 ʦʥʜ ʭʘʰʘʘʣʩʘʥ ʪʘʣʙʘʡʜ ʩʠʙʠʨʴ ʭʘʨʤʘʛ, ʟװװʥʛʘʨʳʥ ʛʦʸʦʥʳ װʨʞʣʠʡʥ װʡʣ 

ʷʚʮʳʛ ʩʫʜʣʘʭ ʪʫʨʰʠʣʪ ʩʫʜʘʣʛʘʘʥʳ ʘʞʠʣ ʭʠʡʭ, ʟװװʥʛʘʨʳʥ ʛʦʸʦʥʳ װʨʠʡʥ 

ʛʝʥʦʬʦʥʜʳʛ ʙװʨʜװװʣʵʭ ʥᴇʭʮᴇʣ ʙװʨʜʩʵʥ ʙʦʣʥʦ.  

 

ʉʫʜʘʣʛʘʘʥʳ ʷʚʮʘʜ ʙʘʡʛʘʣʠʡʥ ʥᴇʭʮᴇʣʜ ʘʤʴʜʨʘʭ ʯʘʜʚʘʨʪʘʡ ʩʘʡʥ ʯʘʥʘʨʳʥ װʨ 

ʙʵʣʪʛʵʭ ʘʩʫʫʜʘʣ ʥʠʣʵʵʜ ʪᴇʚᴇʛʪʵʡ ʙʦʣʦʭ ʥʴ ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ. ʍʫʫʨʘʡʰʠʣʪ, ʮᴇʣʞʠʣʪ, 

ʛʘʥ ʛʘʯʠʛ, ʤʘʣ ʘʤʴʪʘʥ, ʰʘʚʴʞ, ʭװʥʠʡ ʥᴇʣᴇᴇʛᴇᴇʨ ʮʵʮʵʛʪʠʡʥ װʝʜʵʵ ʠʭʵʵʨ ʩװʡʪʛʵʛʜʵʞ 

ʙʘʡʛʘʘ ʙʦʣʦʭʦʦʨ װʨ ʛװʡʮʵʜ ʙʦʣʦʚʩʨʦʭ ʥᴇʭʮᴇʜ ʙװʨʜʵʭʛװʡ ʙʘʡʛʘʘ ʶʤ. ʊʠʡʤ ʫʯʨʘʘʩ 

ʙʘʡʛʘʣʠʡʥ ʥᴇʭʮᴇʣʜ ʩʘʡʥ ʙʦʣʦʚʩʦʨʩʦʥ װʨ ʙʵʣʪʛʵʭ ʟʦʨʠʣʛʦʦʨ ʪᴇʩʣʠʡʥ ʙװʩ ʥʫʪʘʛ 

ɹʘʷʥʪʦʦʨʦʡ ʙʘʛʠʡʥ ʥʫʪʘʛ ʍʘʷʘʛʠʡʥ ʫʩ ʭʵʤʵʵʭ ʛʘʟʘʨ 2 ʭʵʩʵʛ ʭʘʨʤʘʛʠʡʥ ʩʦʥʜʫʫʣʳʛ 

ʭʘʰʘʘʣʞ 2022 ʦʥʳ ʟʫʥ, ʥʘʤʘʨ װʨ ʮʫʛʣʫʫʣʘʭ ʟʦʨʠʣʛʦʪʦʡ ʘʞʠʣʣʘʞ ʙʘʡʥʘ.  
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ɸʤʴʜʨʘʭ ʯʘʜʚʘʨʪʘʡ ʩʘʡʥ ʯʘʥʘʨʳʥ װʨ ʮʫʛʣʫʫʣʚʘʣ ʙʘʡʛʘʣʴ ʜʵʵʨ ʵʟʵʥ ʫʨʛʘʤʣʳʥ 

 ʨʜʵʥʵ. ʀʡʤ ʙʦʣʦʤʞװʥʜʵʩʪʵʡ ʘʚʮʘʣʜʫʫʣʘʥ ʫʨʛʫʫʣʘʭ ʪʫʨʰʠʣʪʳʛ ʵʭʣʵʭ ʥᴇʭʮᴇʣ ʙװ

ʙʘʡʛʘʘʛ ʣʘʙʦʨʘʪʦʨʠʡʥ ʪʫʨʰʠʣʪʳʥ ʵʭʥʠʡ װʨ ʜװʥ ʭʘʨʫʫʣʣʘʘ. ʄᴇʥ ʭʵʵʨʠʡʥ 

ʪʫʨʰʠʣʪʳʥ ʘʨʛʘʟװʡ ʙʦʣʦʚʩʨʫʫʣʩʘʥ ʙʦʣʥʦ.   

 

 
ɿʫʨʘʛ 1.8. ʍʘʷʘʛʠʡʥ ʫʩʘʥʜ ʭʘʰʘʘʣʩʘʥ ʍʘʨʤʘʛʠʡʥ ʩʦʥʜʫʫʣ /2022 ʦʥʳ ʭʘʚʘʨ/ 

 

ɿʫʨʘʛ 1.9. ʍʘʰʘʘʣʩʘʥ ʩʦʥʜʫʫʣʜ ʤʘʣ ʘʤʴʪʘʥ ʦʨʦʭ ʙʦʣʦʤʞʛװʡ ʙʘʡʭʘʘʨ 

ʪʦʦʮʩʦʥ ʙᴇʛᴇᴇʜ ʟʦʨʠʫʜʘʘʨ ʫʩʣʘʭ ʥᴇʭʮᴇʣʪʵʡ ʙʦʣʥʦ. 
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ɿʫʨʘʛ 1.10. ʍʘʰʘʘʛ ʤʘʣ ʘʤʴʪʥʳ ʥᴇʣᴇᴇʥᴇᴇʩ ʙװʨʵʥ ʪʫʩʛʘʘʨʣʘʩʘʥ ʙʘʡʜʘʣ 

 

1.2.2.2. ɻʆɪʆʅʓ ɸʄʔɼʈɸʍ ʏɸɼɺɸʈʊɸʁ תʈ, ʊתתʅʀʁɻ ʊɸʈʀɸʃɸʍ 

 

2021 ʦʥʳ ʥʘʤʘʨ ʮʫʛʣʫʫʣʩʘʥ ʘʤʴʜʨʘʭ ʯʘʜʚʘʨʪʘʡ ʥʴ ʣʘʙʦʨʘʪʦʨʠʡʥ ʥᴇʭʮᴇʣʜ 

ʪʦʜʦʨʭʦʡʣʩʦʥ װʨʠʡʛ ʭʘʰʠʞ ʭʘʤʛʘʘʣʩʘʥ ʭʘʨʤʘʛʠʡʥ ʙʫʪʥʳ ʭʘʞʫʫʛʠʡʥ װʥʜʵʩʥʠʡ 

ʦʨʯʠʤʜ ʛʘʨʘʘʨ ʙʦʣʦʥ ʪʫʫʟʘʥ ʮʘʘʩʘʥ ʪʦʛʪʦʦʞ ʙʘʡʨʰʫʫʣʘʘʜ ʜʦʚʮʦʛʠʡʥ ʭᴇʨʩᴇᴇʨ 

ʭʫʯʠʞ ʪʫʨʰʠʣʪʳʛ ʵʭʣװװʩʵʥ ʙʦʣʩʦʥ. תʨ ʥʵʛʵʥʪ ʤʘʰ ʞʠʞʠʛ ʙʦʣʦʭʦʦʨ ʪʦʜʨʦʭʦʡ 

ʭʫʛʘʮʘʘʥʳ ʜʘʨʘʘ ʵʟʵʥ ʫʨʛʘʤʣʳʥ װʥʜʵʩʪʵʡ ʭʦʣʙʦʛʜʦʥ ʫʨʛʘʞ ʙʘʡʛʘʘʛ ʫʭʘʞ װʟʵʭ 

ʙʦʣʦʤʞ ʭʷʟʛʘʘʨʣʘʛʜʤʘʣ ʶʤ. ʉʫʜʣʘʘʯʜʳʥ װʟʵʞ ʙʘʡʛʘʘʛʘʘʨ ʪʫʭʘʡʥ ʧʘʨʘʟʠʪ ʩʠʤʙʠʦʟ 

3-5 ʞʠʣ ʜʘʨʘʘ ʥװʜʵʥʜ װʟʵʛʜʵʭ ʙʦʣʦʤʞʪʦʡ ʪᴇʜʠʡʛװʡ ʥʵʛ ʢʦʣʦʥʠ 10 ʦʨʯʠʤ ʞʠʣ 

 ʨʞʣʠʡʥ ʙʠʝ (ʛʘʟʨʳʥ ʜʵʵʨʭ ʙʠʝ)װ ʝʜʵʵ ʢʦʣʦʥʦʦʩװ ʡʮʩʵʥװʨʛʵʣʞʣʵʥ ʫʨʛʘʞ ʥʘʩ ʛװ

 ʨʣʵʜʵʛ. ᴆᴇʨ ʭʵʣʙʵʣ, ʙʠʜʥʠʡ ʫʣʘʘʥ ʛʦʸʦ ʭʵʤʵʵʥ ʥʵʨʣʵʜʵʛ ʛʘʟʨʳʥװ ʩʛʵʞ ʮʵʮʵʛʣʵʞװװ

ʭᴇʨʩᴇʥ ʜʵʵʨ ʠʣ ʛʘʨʯ ʠʨʜʵʛ װʨʞʣʠʡʥ ʙʠʝ ʶʤ. ʊᴇʩʣʠʡʥ ʙװʩ ʥʫʪʘʛ ʪᴇʜʠʡʛװʡ 

ɹʘʷʥʭʦʥʛʦʨ, ᴆʤʥᴇʛʦʚʴ ʘʡʤʛʠʡʥ ʥʫʪʛʘʘʩ ʘʤʴʜʨʘʭ ʯʘʜʚʘʨʛװʡ װʨ ʮʫʛʣʫʫʣʘʭ ʘʞʣʳʛ 

ʭʠʡʞ ʛװʡʮʵʪʛʵʚ. ʏʫʭʘʤ ʙʘʡʛʘʣʠʡʥ ʥᴇʭʮᴇʣʜ ʥᴇʭᴇʥ ʩʵʨʛʵʵʭ ʘʞʣʳʥ װʨ ʜװʥʛ 3-4 

ʞʠʣʠʡʥ ʜʘʨʘʘ ʭʘʨʘʭ ʙʦʣʦʤʞʪʦʡ ʛʵʜʛʠʡʛ ʦʥʮʣʦʥ ʪʵʤʜʵʛʣʴʝ.  
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ɿʫʨʘʛ 1.11. תʨʠʡʥ ʭʵʣʙʵʨ ʭʵʤʞʵʵ, ʤʠʣʠʤʝʪʨʦʚʢʠʡʥ ʮʘʘʩʘʥ ʜʵʵʨ ʭʘʨʘʛʜʘʭ ʙʘʡʜʘʣ /ɸ, 

ɹ,ɺ/, ɿװװʥʛʘʨʳʥ ʛʦʸʦʥʳ װʨʞʣʠʡʥ ʙʠʝʠʡʥ ʭᴇʥʜʣᴇʥ ʟװʩʵʤ (ʛʘʟʨʳʥ ʭᴇʨʩᴇʥ ʜʵʵʨ ʛʘʨʯ 

ʠʨʜʵʛ ʭʵʩʵʛ ʙʦʣ װʨʞʣʠʡʥ ʙʠʝ ʜʵʵʨ ʙʦʨʛʦʮʦʡ ʭʵʣʙʵʨʵʵʨ ʦʣʦʥ ʟʫʫʛʘʘʨʘʘ ʙʘʡʨʣʘʩʘʥ ʙʘʛ 

ʮʵʮʛװװʜ ʙᴇʛᴇᴇʜ ʵʥʜ ʦʣʦʥ ʪʦʦʥʳ װʨ ʭᴇʛʞʠʭ ʙʦʣʦʤʞʪʦʡ.) 

 

 

1. ʅʋʊɻʀʁʅ ʀʈɻʕɼʕɼ ɿתתʅɻɸʈʓʅ ɻʆɪʆʅʓ ɸʏ ʍʆʃɹʆɻɼʆʃ, 

ʍɸʄɻɸɸʃɸʍ ʊɸʃɸɸʈ ʍʀʁʉʕʅ ʉʋʈɻɸʃʊ 

 

ɻʦʚʴ-ɸʣʪʘʡ ʘʡʤʛʠʡʥ ʎʦʛʪ ʩʫʤʳʥ ɹʘʷʥʪʦʦʨʦʡ ʙʘʛʠʡʥ ʍʘʷʘ, ɼʦʣʦʦʜ, ʕʨʜʵʥʵ 

ʩʫʤʳʥ ᴆʣʟʠʡʪ, ɿʘʨʤʘʥ ʦʨʯʤʳʥ ʤʘʣʯʜʳʥ ʥᴇʭᴇʨʣᴇʣ, ʥʫʪʛʠʡʥ ʠʨʛʵʜʵʜ ɿװװʥʛʘʨʳʥ 

ʛʦʸʦʥʳ ʘʯ ʭʦʣʙʦʛʜʦʣ, ʛʦʚʠʡʥ ʭʦʚʦʨ ʫʨʛʘʤʣʳʛ ʭʘʤʛʘʘʣʘʭ ʪʘʣʘʘʨ ʩʫʨʛʘʣʪ ʭʠʡʣʵʵ 

(ʩʫʨʛʘʣʪʳʥ ʈʈʊ-ʛ ʭʘʚʩʘʨʛʘʚ). ʆʨʦʣʮʦʛʯʜʳʥ ʥʵʨʩʠʡʛ (ʭװʩʥʵʛʪ 1.) ʩʠʡʨװװʣʵʚ. װתʥʜ: 

ʍװʩʥʵʛʪ 1. 

ʉʫʨʛʘʣʪʘʥʜ ʦʨʦʣʮʦʛʯʜʳʥ ʥʵʨʩ 

ʆʛʥʦʦ ʍʘʨʴʷʘʣʘʣ ʆʨʦʣʮʦʛʯʜʳʥ ʵʨ ɸʞʠʣ ʤʵʨʛʵʞʠʣ 

2021.8.5. ɹʘʷʥʭʦʥʛʦʨ 

ɹʘʷʥ-ᴆʥʜᴇʨ  

ʕ.ɾʘʤʩʨʘʥʜʦʨʞ ʉʫʤʳʥ ʦʨʣʦʛʯ ʜʘʨʛʘ 

  ʅ.ʕʨʜʵʥʵ-ʆʯʠʨ ɹʘʡʛʘʣʴ ʦʨʯʥʳ ʫʣʩʳʥ ʙʘʡʮʘʘʛʯ 

  ɼ.ʎʵʨʵʥʙʷʤʙʘ ɹʘʡʛʘʣʴ ʭʘʤʛʘʘʣʘʛʯ 

  ʎ.ʅʘʨʘʥʮʵʮʵʛ ɼʦʪʦʦʜ ʘʞʠʣʪʘʥ 

  ɻ.ɼװʛʵʨʞʘʥʞʠʥ ɹʘʛʠʡʥ ʜʘʨʛʘ 

  ɼ.ʕʨʜʵʥʵʙʘʪ ʄʘʣʯʠʥ 

  ɹ.ɻʘʥʩװʭ ʄʘʣʯʠʥ 

  ɻ.ɼʘʰʜʵʣʛʵʨ ʄʘʣʯʠʥ 

2021.8.6.  ɹ.ɼʦʨʞʩװʨʵʥ ʄʘʣʯʠʥ 

  ʄ.ʎʵʚʵʣʤʘʘ ʄʘʣʯʠʥ 

  ʀ.ɹʫʷʥ ʄʘʣʯʠʥ 

  ʎ.ʊʫʷʘ ʄʘʣʯʠʥ 

  ʎʵʥʜ  ɹʘʡʛʘʣʴ ʭʘʤʛʘʘʣʘʛʯ, ʘʭʤʘʜ ʥʘʩʪʘʥ 
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2021.8.7. ɻʦʚʴ-ɸʣʪʘʡ ʎʦʛʪ, 

ɹʘʷʥʪʦʦʨʦʡ 

ɹ.ʅʘʩʘʥʞʘʨʛʘʣ ɼʘʨʭʘʥ ʮʘʘʟʘʪ ʛʘʟʨʳʥ  

ʉʫʜʘʣʛʘʘ ʭʘʨʠʫʮʩʘʥ ʤʵʨʛʵʞʠʣʪʵʥ 

  ɼ.ɼʦʣʞʠʥʩװʨʵʥ ʅᴇʭᴇʨʣᴇʣʠʡʥ ʛʠʰװװʥ, ʘʭʤʘʜ 

ʥʘʩʪʘʥ 

  ʃʫʪʙʘʪ ʄʘʣʯʠʥ 

 ʕʨʜʵʥʵ ʩʫʤ ʊ.ʆʨʛʠʣʤʘʘ ʊʘʤʛʳʥ ʜʘʨʛʘ 

  ʀʯʠʥʭʦʨʣʦʦ ɹʘʡʛʘʣʴ ʦʨʯʥʳ ʫʣʩʳʥ ʙʘʡʮʘʘʛʯ 

  ʅ.ɻʘʥʙʦʣʜ ʄʘʣʯʠʥ, ʥᴇʭᴇʨʣᴇʣʠʡʥ ʘʭʣʘʛʯ 

2021.8.13 ɹʘʷʥʭʦʥʛʦʨ, 

ɹʘʷʥʣʠʛ 

ʃ.ʕʨʜʵʥʵ-ʆʯʠʨ ɹʘʡʛʘʣʴ ʭʘʤʛʘʘʣʘʛʯ 

 ɹʘʷʥʭʦʥʛʦʨ  ɹʘʷʨʤʘʘ ɸʭʣʘʭ ʤʵʨʛʵʞʠʣʪʵʥ 

  ʏ.ʆʶʫʥʯʠʤʵʛ ʊᴇʩʣʠʡʥ ʟʦʭʠʮʫʫʣʘʛʯ 

 

ʉʫʨʛʘʣʪʘʥʜ ʦʨʦʣʮʦʛʯ ʥʘʨʪ ñʄʦʥʛʦʣ ʦʨʥʳ ʭʦʚʦʨ ʫʨʛʘʤʘʣ ɿװװʥʛʘʨʳʥ ʛʦʸʦʛʦʦ 

ʭʘʡʨʣʘʥ ʭʘʤʛʘʘʣʮʛʘʘʷò ʛʵʩʵʥ ʫʨʠʘʪʘʡ 2021, 2022 ʦʥʳ ʢʘʣʝʥʜʘʨʴ, ñɻʦʚʠʡʥ ʫʨʛʘʤʘʣò 

ʛʘʨʳʥ ʘʚʣʘʛʘ (10 ʛʘʨʫʡ ʫʨʛʘʤʣʳʛ ʥᴇʭᴇʥ ʩʵʨʛʵʵʭ ʘʨʛʘ, ʘʨʛʘʯʣʘʣʪʘʡ), ñʋʨʛʘʤʣʳʛ 

 .ʡò ʛʘʨʳʥ ʘʚʣʘʛʘ ʪʦʚʭʠʤʦʣʳʛ ʪʘʨʘʘʚ (ʟʫʨʛʠʡʛ ʭʘʚʩʘʨʛʘʚ)װʣʵʭװװʨʞװ ʨʵʵʨװ

 

ɿʫʨʘʛ 1.12. ɹʘʷʥʭʦʥʛʦʨ ʘʡʤʛʠʡʥ ɹʘʷʥʣʠʛ ʩʫʤʳʥ ʭʠʡʩʵʥ ʩʫʨʛʘʣʪ 

   

ɿʫʨʘʛ 1.13. ɹʘʷʥʭʦʥʛʦʨ ʘʡʤʛʠʡʥ ɹʘʷʥ-ᴆʥʜᴇʨ ʩʫʤʳʥ ʥʫʪʘʛʪ ʭʠʡʩʵʥ ʩʫʨʛʘʣʪ 
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ɿʫʨʘʛ 1.14. ɻʦʚʴ-ɸʣʪʘʡ ʘʡʤʛʠʡʥ ʎʦʛʪ ʩʫʤʳʥ ɹʘʷʥʪʦʦʨʦʡ ʩʫʤʳʥ ʥʫʪʘʛʪ ʭʠʡʩʵʥ 

ʩʫʨʛʘʣʪ 

 

 

ɿʫʨʘʛ1.15. ɻʦʚʴ-ɸʣʪʘʡ ʘʡʤʛʠʡʥ ʕʨʜʵʥʵ ʩʫʤʳʥ ʥʫʪʘʛʪ ʭʠʡʩʵʥ ʩʫʨʛʘʣʪ 

 

ɿʫʨʘʛ 1.16. ɹʘʷʥʭʦʥʛʦʨ ʘʡʤʛʠʡʥ ɹʘʷʥ-ᴆʥʜᴇʨ ʩʫʤʳʥ ʪᴇʚʜ ʭʠʡʩʵʥ ʩʫʨʛʘʣʪ 
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ʍʦʸʨ. ɿתתʅɻɸʈʓʅ ɻʆɪʆʅʓ ɼʕʕɾʀʅɼ ʍʀʁʉʕʅ ɹʀʆʍʀʄʀʁʅ 

ɹʀʆʃʆɻʀʁʅ ʀɼʕɺʍʀʁʅ ʉʋɼɸʃɻɸɸ 

2.1 ʉʋɼɸʃɻɸɸʅʓ ɸʈɻɸ ɿתʁ  

2.1.1 ʋʨʛʘʤʣʳʥ ʪװװʭʠʡ ʵʜʠʡʥ ʯʠʡʛ ʪʦʜʦʨʭʦʡʣʦʭ ʞʠʥʛʠʡʥ ʘʨʛʘ 

 ʊװװʭʠʡʥ ʵʜʠʡʥ ʯʠʡʛ ʛʵʜʵʛ ʥʴ ʪʦʛʪʤʦʣ ʞʠʥʪʵʡ ʙʦʣʪʦʣ ʭʘʪʘʘʩʘʥ ʯʠʡʛ ʪʘʪʘʭ ʫʩ ʙʘ 

ʜʵʛʜʵʤʭʠʡ ʙʦʜʠʩʫʫʜʳʥ ʪʦʦʮʦʦʛʦʦʨ ʞʠʥʜ ʘʣʜʘʛʜʘʣ ʛʘʨʘʭ ʦʡʣʛʦʣʪ ʶʤ. ʕʤʠʡʥ 

ʫʨʛʘʤʣʳʥ ʪװװʭʠʡ ʵʜʵʜ ʘʛʫʫʣʘʛʜʘʭ ʯʠʡʛ ʙʦʣ ʪװװʥʠʡ ʩʘʡʥ ʯʘʥʘʨʳʛ ʥʴ ʭʘʨʫʫʣʘʭ ʪʦʦʥ 

 ʭʠʡ ʵʜʵʜ ʭʘʜʛʘʣʘʣʪʳʥ ʛʦʨʠʤʦʦʩװװʜʠʡʥ ʥʵʛ ʶʤ. ʕʤʠʡʥ ʫʨʛʘʤʣʳʥ ʪװװʣʵʣʪװװʟװ

ʭʘʤʘʘʨʯ ʯʠʡʛʠʡʥ ʭʵʤʞʵʵ ʥʵʤʵʛʜʚʵʣ ʪװװʥʠʡ ʯʘʥʘʨ ʙʫʫʨʜʘʛ. ʀʡʤʵʵʩ ʙʦʣʦʤʞʠʡʥ 

ʭʵʤʞʵʵʥʵʵʩ ʜʵʵʰ ʯʠʡʛʪʵʡ ʙʘʡʞ ʙʦʣʦʭʛװʡ. ʕʤʠʡʥ ʫʨʛʘʤʣʳʥ ʠʭʵʥʭ ʪᴇʨʣʠʡʥ ʯʠʡʛʣʵʛ 

ʛʦʣ ʪᴇʣᴇʚ 12-15% ʙʘʡʜʘʛ (ʉװʭʜʦʣʛʦʨ, 2008).  

ʊʫʨʰʠʣʪʳʥ ʷʚʮ: ʋʨʴʜʯʠʣʘʥ ʭʘʪʘʘʞ ʞʠʥʛ ʪʦʛʪʤʦʣʞʫʫʣʩʘʥ ʰʠʣʵʥ ʙʶʢʩʵʥʜ 3-5 

ʛ ʫʨʛʘʤʣʳʥ ʥʫʥʪʘʛʣʘʩʘʥ ʜʵʵʞ ʭʠʡʥʵ. ɼʵʵʞʪʵʡ ʙʶʢʩʳʛ ʞʠʛʥʵʥ 100-105Áʉ-ʜ ʪʦʛʪʤʦʣ 

ʞʠʥʪʵʡ ʙʦʣʪʦʣ ʭʘʪʘʘʥʘ. ʋʨʛʘʤʣʳʥ ʥʘʚʯ, ᴇʚʩ ʙʘ ʮʵʮʵʛ ʭʘʪʘʘʚʘʣ ʵʭʥʠʡ ʞʠʛʥʵʣʪʠʡʛ 2 

ʮʘʛ ʭʘʪʘʘʛʘʘʜ ʞʠʛʥʵʥʵ. 30 ʤʠʥʫʪ ʵʢʩʠʢʘʪʦʨʪ ʭᴇʨʛᴇᴇʜ ʭʵʤʞʠʭʵʜ ʭʦʦʨʦʥʜʳʥ ʷʣʛʘʘ 

0.01 ʛ - ʘʘʩ ʠʭʛװʡ ʙʘʡʚʘʣ ʪʦʛʪʤʦʣ ʞʠʥʪʵʡ ʙʦʣʩʦʥ ʛʵʞ װʟʥʵ. 

 

ὼ=  

ὼ ʪϮϮʭʠʡ ʵʜʠʡʥ ʯʠʡʛʠʡʥ ʭʵʤʞʵʵ, % 

ά ʪϮϮʭʠʡ ʵʜʠʡʛ ʭʘʪʘʘʭʳʥ ϺʤʥϺʭ ʤʘʩʩ, ʛ  

ά ʪϮϮʭʠʡ ʵʜʠʡʛ ʭʘʪʘʘʩʥʳ ʜʘʨʘʘʭ ʤʘʩʩ, ʛ 

 

2.1.2 ʋʨʛʘʤʣʳʥ ʝʨᴇʥʭʠʡ ʭװʯʠʣʣʵʛ ʪʦʜʦʨʭʦʡʣʦʭ ʘʨʛʘ 

 ʊʫʨʰʠʣʪʳʥ ʷʚʮ: 1 ʛ ʫʨʛʘʤʘʣ ʞʠʛʥʵʥ ʘʚʯ 4ͯ0 ʤʣ ʙװʨʵʥ ʥʵʨʤʵʣ ʫʩ ʭʠʡʥʵ. 

ʍᴇʨʛᴇʩʥʠʡ ʜʘʨʘʘʛʘʘʨ ʪʶʙʵʥʜ ʭʠʡʞ 1200G ʮʝʥʪʨʠʬʫʛʪ 10 ʤʠʥʫʪ ʮʝʥʪʨʠʬʫʛʜʵʥʵ. 

ʐʠʥʛʵʥ ʭʵʩʛʵʵʩ 10 ʤʣ-ʠʡʛ ʘʚʯ, 2-3 ʜʫʩʘʣ ʬʝʥʦʣʬʪʘʣʝʡʥ ʜʫʩʘʘʛʘʘʜ 0.1ʥ NaOHïʘʘʨ 

30 ʩʝʢʫʥʜ ʘʨʠʣʘʭʛװʡ ʩʫʣ ʷʛʘʘʥ ᴇʥʛᴇ װװʩʪʵʣ ʪʠʪʨʣʵʥʵ.  

 

ὼ  
ὠ ὅ ὓ ρππ

ά
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 X- ʪʠʪʨʣʵʛʜʵʭ ʭϮʯʣʠʡʥ ʭʵʤʞʵʵ, % 

 V1 ï ʪʠʪʨʣʵʭʵʜ ʟʘʨʮʫʫʣʘʛʜʩʘʥ NaOH ï ʠʡʥ ʢʦʥʮʝʥʪʨʘʮʡʥ ʭʵʤʞʵʵ, ʤʣ 

 C1 ï ʪʠʪʨʣʵʩʵʥ NaOH ï ʠʡʥ ʢʦʥʮʝʥʪʨʘʮʠʡʥ ʭʵʤʞʵʵ 

 M ï ʤʠʣʣʠʵʢʚʠʚʘʣʝʥʪʠʡʥ ʫʪʛʘ 

 m- ʜʵʵʞʥʠʡ ʭʵʤʞʵʵ, ʛ 

 

2.1.3 ʅװװʨʩ-ʫʩʥʳ ʘʛʫʫʣʘʤʞ ʪʦʜʦʨʭʦʡʣʦʭ ɹʝʨʪʨʘʥʳ ʘʨʛʘ 

ʕʥʛʠʡʥ ʥװװʨʩʫʩʳʛ ʌʝʣʠʥʛʠʡʥ ʫʨʚʘʣʞʪʘʡ ʙʫʮʘʣʛʘʭʘʜ ʥװװʨʩʫʩʥʳ ʯᴇʣᴇᴇʪ 

ʘʣʴʜʝʛʠʜ, ʢʝʪʦʥʳ ʙװʣʵʛ ʥʴ ʥʵʛʜʣʠʡʥ ʙʘʡʜʘʣʪʘʡ ʤʝʪʘʣʣʳʛ ʜʘʥ ʤʝʪʘʣʣ, ʪװװʥʠʡ ʜʫʪʫʫ 

ʠʩʵʣ (Cu2O) ʙʦʣʪʦʣ ʘʥʛʠʞʨʫʫʣʘʭ ʫʨʚʘʣʜ װʥʜʵʩʣʵʛʜʩʵʥ. 

ʊʫʨʰʠʣʪʳʥ ʷʚʮ: ʐʠʥʞʠʣʛʵʵʥʜ ʭʘʪʘʘʩʘʥ ʫʨʛʘʤʣʳʥ ʜʵʵʞʠʡʛ ʰʘʘʟʘʥ ʫʫʨ 

ʥʫʭʫʫʨʪ ʥʵʛʵʥ ʪᴇʨʣʠʡʥ ʙʦʣʪʦʣ ʥʫʭʩʘʥʳ ʜʘʨʘʘ 3 ʛïr ʛ ʞʠʛʥʵʥ ʘʚʯ ʰʫʚʪʘʥ ʢʦʣʙʦʥʜ 

ʭʠʡʥʵ. ɼʵʵʨ ʥʴ ~40 ʤʣ ʥʵʨʤʵʣ ʫʩ ʥʵʤʞ, 80ÁC-ʪ 30 ʤʠʥʫʪ ʫʩʘʥ ʙʘʥʥʜ ʪʘʚʴʞ, ʵʥʛʠʡʥ 

ʥװװʨʩ ʫʩʳʛ ʫʫʩʛʘʘʜ ʛʘʨʛʘʞ ʭʫʨʜʘʥ ʭᴇʨʛᴇʥᴇ. ɼʵʵʞʠʡʛ ʰװװʞ, ʰװװʛʜʩʠʡʛ 100 ʤʣ 

ʭʵʤʞʵʵʩʪ ʢʦʣʙʦʥʜ ʭʠʡʥ ʥʵʨʤʵʣ ʫʩʘʘʨ ʭʵʤʞʵʵʩ ʭװʨʪʵʣ ʥʴ ʰʠʥʛʵʣʞ ʘʞʣʳʥ ʫʫʩʤʘʣ 

ʙʫʶʫ ʜʵʵʞʵʵ ʙʵʣʪʛʵʥʵ. ɹʵʣʪʛʵʩʵʥ ʜʵʵʞʵʵʩ 10 ʤʣïʠʡʛ ʰʫʚʪʘʥ ʢʦʣʙʦʥʜ ʭʠʡʞ 

ʌʝʣʠʥʛʠʡʥ I ʙʘ II ʫʨʚʘʣʞʠʡʥ ʭʦʣʴʮʦʦʩ 20 ʤʣ (ʪʫʩ ʙװʨʵʵʩ 10 ʤʣ-ʠʡʛ ʘʚʯ ʭʵʨʵʛʣʵʭʠʡʥ 

ᴇʤʥᴇ ʭʦʣʠʥʦ) ʥʵʤʞ, ʮʘʭʠʣʛʘʘʥ ʭʘʣʘʘʛʫʫʨ ʜʵʵʨ ʪʘʚʴʞ 3 ʤʠʥʫʪ ʙʫʮʘʣʛʘʘʜ ʦʛʮʦʤ 

ʭᴇʨʛᴇʥᴇ. ʕʥʵ װʝʜ ʟʵʩʠʡʥ ʜʫʪʫʫ ʠʩʵʣ (Cu20)ïʠʡʥ ʫʣʘʘʥ ʪʫʥʘʜʘʩ װװʩʥʵ. װתʩʩʵʥ 

ʪʫʥʘʜʘʩʳʛ ɹʫʥʟʝʥʳ ʢʦʣʙʦ, ʐʦʪʪʳʥ 4 ʥʦʤʝʨʳʥ ʰʠʣʵʥ ʰװװʣʪװװʨ, ʫʩʘʥ ʥʘʩʦʩ 

ʘʰʠʛʣʘʥ ʰװװʥʵ. ʊʫʥʘʜʘʩʳʛ ʙװʣʵʵʥ ʫʩʘʘʨ ʭʵʜ ʜʘʭʠʥ ʫʛʘʘʭʜʘʘ ʪʫʥʘʜʘʩʞʫʫʣʩʘʥ 

ʢʦʣʙʦʦ ʤᴇʥ ʘʜʠʣ ʩʘʡʥ ʫʛʘʘʞ ʰװװʚʵʣ ʟʦʭʠʥʦ. ʊʫʥʘʜʘʩ ʘʛʘʘʨʪ ʠʩʵʣʜʜʵʛ ʪʫʣ װʨʛʵʣʞ 

ʫʩʘʥ ʜʦʪʦʨ ʙʘʡʭ ʸʩʪʦʡ. ʋʛʘʘʣʪ ʜʫʫʩʩʘʥʳ ʜʘʨʘʘ ʙᴇʛʣᴇᴇʥʜ ʩʫʫʣʛʘʩʘʥ ʰװװʣʪװװʨʪʵʡ 

ʪʫʥʘʜʘʩʘʘ ʪʫʩʛʘʡ ʫʛʘʘʞ ʙʵʣʪʛʵʩʵʥ ɹʫʥʟʝʥʳ ᴇᴇʨ ʢʦʣʙʦʥʜ ʰʠʣʞװװʣʵʥ 10 ʤʣ ʪᴇʤʨʠʡʥ 

ʩʫʣʴʬʘʪʳʥ (Fe2(SO4)3) ʭװʭʨʠʡʥ ʭװʯʣʠʡʥ ʫʫʩʤʘʣ ʥʵʤʞ, ʪʫʥʘʜʘʩʳʛ ʰʠʥʛʵʥ ʩʘʚʭʘʘʨ 

ʭᴇʜᴇʣʛᴇʭᴇʜ ʟʵʩʠʡʥ ʜʫʪʫʫ ʠʩʵʣ ʙװʨʵʥ ʫʫʩʘʭ ʙʘ ʙʫʮʣʘʤʪʛʘʡ ʫʩ ʥʵʤʞ ʥʘʩʦʩʦʦʨ ʟᴇᴇʣᴇʥ 

ʩʦʨʫʫʣʘʭʜʘʘ ʰʠʣʵʥ ʰװװʣʪװװʨʠʡʛ ʙʫʮʣʘʤʪʛʘʡ ʫʩʘʘʨ ʥʵʛʵʥ ʘʜʠʣ ʫʛʘʘʥʘ. ʂʦʣʙʦʪʦʡ 

ʭʘʣʫʫʥ ʫʫʩʤʘʣʳʛ 0.1ʥ ʤʘʥʛʘʥ ʭװʯʣʠʡʥ ʢʘʣʠ (KMnO4 )-ʠʡʥ ʫʫʩʤʘʣʘʘʨ 30 ʩʝʢʫʥʜʵʜ 

ʘʨʠʣʘʭʛװʡ ʷʛʘʘʥ ᴇʥʛᴇ װװʩʪʵʣ ʪʠʪʨʣʵʥʵ. 

ʊʠʪʨʣʵʭʵʜ ʟʘʨʮʫʫʣʘʛʜʩʘʥ KMnO4-ʠʡʥ ʤʣ-ʠʡʥ ʭʵʤʞʵʵʛ 6.36-ʘʘʨ (1 ʤʣ 0.1ʥ 

KMnO4-ʪʘʡ ʭʘʨʴʮʘʭ ʟʵʩʠʡʥ ʭʵʤʞʵʵ, ʤʛ) װʨʞװװʣʵʭʵʜ  ʟʵʩʠʡʥ ʭʵʤʞʵʵ ʛʘʨʥʘ. ʍʠʯʥʵʵʥ 
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ʭʵʤʞʵʵʥʠʡ ʟʵʩʠʡʛ, ʷʤʘʨ ʭʵʤʞʵʵʪʵʡ ʛʣʶʢʦʟ ʘʥʛʠʞʨʫʫʣʩʘʥ ʙʦʣʦʭʳʛ ʭʘʨʫʫʣʩʘʥ 

ɹʝʨʪʨʘʥʳ ʭװʩʥʵʛʪʵʵʩ ʭʘʨʞ ʪʠʪʨʣʵʭʵʜ ʘʚʩʘʥ ʜʵʵʞ ʜʵʭ ʟʵʩʠʡʥ ʭʵʤʞʵʵʛ ʦʣʥʦ 

(ɼʘʚʘʘʭװװ ʙʘ ɹʘʪʞʘʨʛʘʣ, 2018). 

 

2.1.4 ʉ ʚʠʪʘʤʠʥ ʪʦʜʦʨʭʦʡʣʦʭ ʪʠʪʨʠʡʥ ʘʨʛʘ 

C ʚʠʪʘʤʠʥ ʥʴ 2,6-ʜʠʭʣʦʨʬʝʥʦʣʠʥʜʦʬʝʥʦʣʳʛ ʘʥʛʠʞʨʫʫʣʘʥ ᴇʥʛᴇʛװʡ ʙʦʣʛʦʭ 

ʯʘʥʘʨʪ (ʠʩʵʣʜʵʥ ʘʥʛʠʞʨʘʭ ʫʨʚʘʣʜ ʭʷʣʙʘʨ ʦʨʜʦʛ ʰʠʥʞ ʯʘʥʘʨ) װʥʜʵʩʣʵʛʜʩʵʥ. 

ʊʫʨʰʠʣʪʠʡʥ ʷʚʮ: ʐʠʥʞʠʣʛʵʵʥʜ ʫʨʛʘʤʣʳʥ ʜʵʵʞʠʡʛ ʰʘʘʟʘʥ ʫʫʨʘʥʜ ʥʫʭʘʞ 

ʥʫʥʪʘʛʣʘʥʘ. ʅʫʭʩʘʥ ʤʘʩʩʘʘʩ 1 ʛ-ʳʛ ʞʠʛʥʵʥ ʘʚʥʘ. ɼʵʵʨ ʥʴ 9 ʤʣ 2% ʜʘʚʩʥʳ ʭװʯʣʠʡʥ 

ʫʫʩʤʘʣ (HCI), 20 ʤʣ ʥʵʨʤʵʣ ʫʩ ʥʵʤʞ, 10 ʤʠʥʫʪ ʙʘʡʣʛʘʩʥʳ ʜʘʨʘʘ ʭʵʜ ʜʘʭʠʥ ʭʫʪʛʘʞ 

ʰװװʥʵ. ʐװװʩʵʥ ʭʘʥʜʥʘʘʩ 20 ʤʣ-ʠʡʛ ʭʵʤʞʠʥ ʘʚʯ ʰʫʚʪʘʥ ʢʦʣʙʦʥʜ ʭʠʡʞ 0.001 ʄ 2,6-

ʜʠʭʣʦʨʬʝʥʦʣʠʥʜʦʬʝʥʦʣʳʥ ʫʫʩʤʘʣʘʘʨ ʷʛʘʘʥ ᴇʥʛᴇ װװʩʪʵʣ ʪʠʪʨʣʵʥʵ. ʐʠʥʞʠʣʞ ʙʫʡ 

ʜʵʵʞ ʜʵʭ ʉ ʚʠʪʘʤʠʥʳ ʘʛʫʫʣʘʤʞʠʡʛ ʜʘʨʘʘʭ ʪʦʤʴʸʦʛʦʦʨ ʪʦʦʮʦʞ ʤʛ%-ʠʘʨ ʠʣʵʨʭʠʡʣʥʵ 

(ɼʘʚʘʘʭװװ ʙʘ ɹʘʪʞʘʨʛʘʣ, 2018 ). 

 

ὼ
ὠ πȢπψψὠ

ὠ ά
ρππ 

 

ὼ ʩʫʜʣʘʛʜʘʞ ʙʫʡ ʜʵʵʞʠʜ ʘʛʫʫʣʘʛʜʘʭ ʉ ʚʠʪʘʤʠʥʳ ʭʵʤʞʵʵ, ʤʛ%  

ὠ ʪʠʪʨʣʵʭʵʜ ʟʘʨʮʫʫʣʘʛʜʩʘʥ 2,6-ʜʠʭʣʦʨʬʝʥʦʣʠʥʜʦʬʝʥʦʣʳʥ ʫʫʩʤʘʣʳʥ ʵʟʣʵʭϮϮʥ, ʤʣ 

0.088ï1 ʤʣ 0.001 ʄ 2,6 ï ʜʠʭʣʦʨʬʝʥʦʣʠʥʜʦʬʝʥʦʣʳʥ ʫʫʩʤʘʣʜ ʭʘʨʛʘʣʟʘʭ ʘʩʢʦʨʙʠʥʳ 

ʭϮʯʣʠʡʥ ʭʵʤʞʵʵ, ʤʛ  

ὠ ʰϮϮʛʜʩʠʡʥ ʥʠʡʪ ʵʟʣʵʭϮϮʥ, ʤʣ  

ὠ ʪʠʪʨʣʵʭʵʜ ʘʚʩʘʥ ʭʘʥʜʥʳ ʵʟʣʵʭϮϮʥ, ʤʣ  

ά ʰʠʥʞʠʣʛʵʵʥʜ ʘʚʩʘʥ ʜʵʵʞʠʡʥ ʞʠʥ, ʛ  

2.1.5 ʈ ʚʠʪʘʤʠʥ ʪʦʜʦʨʭʦʡʣʦʭ ʪʠʪʨʠʡʥ ʘʨʛʘ 

ʐʠʥʞʣʵʭ ʤʘʪʝʨʠʘʣʜ ʘʛʫʫʣʘʛʜʘʞ ʙʫʡ P ʚʠʪʘʤʠʥʳʛ ʠʥʜʠʛʦʢʘʨʤʠʥʘʘʨ ʙװʨʵʥ 

ʠʩʵʣʜʩʵʥʠʡ ʜʘʨʘʘ װʣʜʩʵʥ ʠʥʜʠʛʦʢʘʨʤʠʥʳʛ ʤʘʥʛʘʥ ʭװʯʣʠʡʥ ʢʘʣʠʛʘʘʨ ʠʩʵʣʜװװʣʜʵʛ 

ʯʘʥʘʨʪ װʥʜʵʩʣʵʛʜʵʥʵ. 
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ʊʫʨʰʠʣʪʳʥ ʷʚʮ: ʐʠʥʞʠʣʛʵʵʥʜ 1 ʛ ʫʨʛʘʤʣʳʥ ʥʫʥʪʘʛ ʜʵʵʞ ʘʚʯ 100 ʤʣ 

ʙʫʮʣʘʤʪʛʘʡ ʥʵʨʤʵʣ ʫʩʘʥʜ ʭʠʡʞ 5 ʤʠʥʫʪ ʙʘʡʣʛʘʥ ʭʘʥʜʣʘʥʘ. 

ʍʘʥʜʥʘʘʩ 10 ʤʣ-ʠʡʛ ʭʵʤʞʠʥ 500 ʤʣ-ʠʡʥ ʰʫʚʪʘʥ ʢʦʣʙʦʥʜ ʭʠʡʞ ʜʵʵʨ ʥʴ 250 ʤʣ 

ʥʵʨʤʵʣ ʫʩ, 25 ʤʣ 0.1% ʠʥʜʠʛʦʢʘʨʤʠʥʳ ʫʫʩʤʘʣ ʥʵʤʵʭʵʜ ʮʵʥʭʵʨ ᴇʥʛᴇ װװʩʥʵ. ʂʦʣʙʦʥʜ 

ʙʘʡʛʘʘ ʰʠʥʛʵʥʠʡʛ ʩʘʡʪʘʨ ʭʫʪʛʘʞ, 0.1ʥ KMnO4 ʘʘʨ ʰʘʨ ᴇʥʛᴇ װװʩʪʵʣ ʪʠʪʨʣʵʞ 

ʟʘʨʮʫʫʣʘʛʜʩʘʥ ʫʫʩʤʘʣʳʥ ʵʟʵʣʭװװʥʠʡʛ ʪʵʤʜʵʛʣʵʥ ʘʚʥʘ. ʍʷʥʘʣʪʘʘʨ 250 ʤʣ ʥʵʨʤʵʣ ʫʩ 

ʘʚʯ, ʜʵʵʨ ʥʴ 25 ʤʣ ʠʥʜʠʛʦʢʘʨʤʠʥʳ ʫʫʩʤʘʣ ʥʵʤʞ 0.1ʥ KMnO4-ʘʘʨ ʪʠʪʨʣʵʥʵ.  

ʈʫʪʠʥʳʛ ʠʩʵʣʜװװʣʵʭʵʜ ʟʘʨʮʫʫʣʘʛʜʩʘʥ ʪʫʨʰʠʣʪʳʥ ʙʘ ʭʷʥʘʣʪʳʥ ʭʦʦʨʦʥʜʦʭ 0.1ʥ 

KMnO4-ʠʡʥ ʷʣʛʘʚʨʘʘʨ ʜʵʵʞʠʥ ʜʵʭ ʈ ʚʠʪʘʤʠʥʳ ʘʛʫʫʣʘʤʞʠʡʛ ʜʘʨʘʘʭ ʪʦʤʴʸʦʛʦʦʨ 

ʪʦʦʮʦʞ ʭʫʚʠʘʨ ʠʣʵʨʭʠʡʣʥʵ (ɼʘʚʘʘʭװװ ʙʘ ɹʘʪʞʘʨʛʘʣ, 2018).  

 

ὼ
ὠ ὠ πȢππτρυχςψυ

ά ὠ
 ρππ 

 

ὼ ʰʠʥʞʠʣʛʵʵʥʠʡ ʜʵʵʞʠʥʜ ʘʛʫʫʣʘʛʜʘʭ ʈ ʚʠʪʘʤʠʥʳ ʭʵʤʞʵʵ, %  

ὠ ʪʫʨʰʠʣʪʳʥ ʜʵʵʞʠʡʛ ʪʠʪʨʣʵʭʵʜ ʟʘʨʮʫʫʣʘʛʜʩʘʥ 0.1ʥ KMnO4ïʠʡʥ ʭʵʤʞʵʵ, ʤʣ 

ὠ ʭʷʥʘʣʪʳʥ ʜʵʵʜʩʠʡʛ ʪʠʪʨʣʵʭʵʜ ʟʘʨʮʫʫʣʘʛʜʩʘʥ 0.1ʥ KMnO4-ʠʡʥ ʭʵʤʞʵʵ, ʤʣ  

0.004157 ï 1 ʤʣ 0.1 ʥ KMnO4 ʫʫʩʤʘʣʜ ʭʘʨʛʘʣʟʘʭ ʨʫʪʠʥʳ ʭʵʤʞʵʵ, ʤʛ  

285 - ʭʘʥʜʥʳ ʥʠʡʪ ʵʟʣʵʭϮϮʥ, ʤʣ 

ὠ ʪʠʪʨʣʵʭʵʜ ʘʚʩʘʥ ʫʫʩʤʘʣʳʥ ʭʵʤʞʵʵ, ʤʣ 

ά ʰʠʥʞʠʣʛʵʵʥʜ ʘʚʩʘʥ ʜʵʵʞʠʡʥ ʞʠʥ, ʛ 

 

2.1.6 ʋʫʨʛʠʡʥ ʭʵʤʞʵʵʛ ʪʦʜʦʨʭʦʡʣʦʭ ʂʴʝʣʜʘʣʠʡʥ ʘʨʛʘ 

ʋʫʨʛʠʡʛ ʙװʨʵʣʜװװʣʞ ʙʫʡ ʙװʭ ʘʤʠʥ ʭװʯʣװװʜ ʥʴ ʘʟʦʪ (-NH2 ʘʤʠʥ ʙװʣʵʛ) ʘʛʫʫʣʜʘʛ 

ʪʫʣ ʘʟʦʪʳʥ ʭʵʤʞʵʵʛ ʪʦʜʦʨʭʦʡʣʦʭʦʜ װʥʜʵʩʣʵʛʜʩʵʥ. ʕʥʵ ʥʴ ʫʫʨʛʠʡʥ ʘʟʦʪʦʦʩ ʛʘʜʥʘ 

ʘʟʦʪʦʪ ʙʫʩʘʜ ʥʵʛʜʣʠʡʥ ʘʟʦʪʳʛ ʭʘʤʪ ʪʦʜʦʨʭʦʡʣʜʦʛ. ɼʵʵʞʠʡʛ ʢʦʥʮʝʥʪʨʘʮʪʘʡ ʭװʭʨʠʡʥ 

ʭװʯʠʣʪʵʡ ʭʘʣʘʘʭʘʜ ʦʨʛʘʥʠʢ ʙʦʜʠʩʫʫʜ ʥʴ ʥװװʨʩʭװʯʣʠʡʥ ʭʠʡ, ʫʩ, ʘʤʤʠʘʢ ʙʦʣʦʥ 

ʟʘʜʘʨʜʘʛ. ɸʤʤʠʘʢ ʥʴ ʭװʭʨʠʡʥ ʭװʯʠʣʪʵʡ ʭʦʣʙʦʛʜʦʥ ʘʤʤʦʥʳ ʩʫʣʴʬʘʪ ʙʦʣʦʥ ʭʫʚʠʨʥʘ. 

ʆʨʛʘʥʠʢ ʩʫʙʩʪʨʘʪʳʥ ʟʘʜʨʘʣʳʛ ʭʫʨʜʘʩʛʘʭʳʥ ʪʫʣʜ ʢʘʪʘʣʠʟʘʪʦʨ ʙʦʣʛʦʥ ʠʭʵʥʭʠʜʵʵ 
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CuSO4, K2SO4ïʠʡʥ ʭʦʣʴʮ, ʭװʯʪʵʡ ʠʩʵʣʜװװʣʵʛʯ ʙʦʣʦʭ H2O2ïʠʡʛ ʥʵʤʞ ᴇʛʥᴇ. 

ʂʴʝʣʜʘʣʠʡʥ ʘʧʧʘʨʘʪ ʭʵʤʵʵʭ ʪʫʩʛʘʡ ʥʵʨʵʭ ʪᴇʭᴇᴇʨᴇʤʞʠʥʜ ʢʦʥʮʝʥʪʨʘʮʪʘʡ ʰװʣʪʠʡʥ 

 ʣʵʵʥ ʘʚʘʛʯװʩʛʵʥ ʟʘʜʘʨʜʘʛ. NH3 ʥʴ ʫʩʥʳ ʫʫʨʘʘʨ ʭᴇᴇʛʜᴇʥ ʭװװ ʡʣʯʣʵʣʵʵʨ ʯᴇʣᴇᴇʪ NH3װ

ʢʦʣʙʦʥʜ ʦʨʞ, ʪʠʪʨ ʥʴ ʪʦʜʦʨʭʦʡ ʭװʭʨʠʡʥ ʭװʯʠʣʪʵʡ ʥʵʛʜʵʥʵ. 

NH3ïʪʘʡ ʫʨʚʘʣʜ ʦʨʦʦʛװʡ ʭװʭʨʠʡʥ ʭװʯʣʠʡʛ ʠʞʠʣ ʥʦʨʤʘʣʴ ʙװʭʠʡ ʰװʣʪʵʵʨ 

ʪʠʪʨʣʵʥʵ. 

ʊʫʨʰʠʣʪʳʥ ʜʵʵʞʠʥʜ ʘʛʫʫʣʘʛʜʘʭ ʘʤʤʠʘʢʳʥ ʭʵʤʞʵʵʛ ʪʦʜʦʨʭʦʡʣʦʭʳʥ ʪʫʣʜ 

ʭʷʥʘʣʪ ʙʦʣʛʦʥ ʜʵʵʞʪʵʡ ʠʞʠʣ ʭʵʤʞʵʵʥʠʡ ʥʵʨʤʵʣ ʫʩ ʘʚʘʥ ʰʘʪʘʘʞ, ʮʘʘʰʜʳʥ ʙװʭ 

 ʡʣʜʣʠʡʛ ʠʞʠʣʭʵʥ ʭʠʡʜʵʛ. ʊʫʨʰʠʣʪ ʙʘ ʭʷʥʘʣʪʳʥ ʜʵʵʞʠʥʜ ʘʛʫʫʣʘʛʜʩʘʥ ʘʤʤʠʘʢʪʘʡװ

ʭʦʣʙʦʛʜʩʦʥ ʭװʯʣʠʡʥ ʭʵʤʞʵʵʛ ʪʦʜʦʨʭʦʡʣʦʥ ʷʣʛʘʚʨʘʘʨ ʥʴ ʥʠʡʪ ʘʟʦʪʳʥ ʭʵʤʞʵʵʛ 

ʪʦʦʮʦʦʣʦʥ ʫʣʤʘʘʨ ʫʫʨʛʠʡʥ ʭʵʤʞʵʵʛ ʪʦʦʮʦʦʣʜʦʛ.  

ʊʫʨʰʠʣʪʳʥ ʷʚʮ:  

ɸ. ɼʵʵʞʠʡʛ ʰʘʪʘʘʭ. ʂʴʝʣʜʘʣʠʡʥ ʰʘʪʘʘʭ ʢʦʣʙʦʥʜ 0.5 ʛ ʫʫʨʛʠʡʥ ʜʵʵʞʠʡʛ ʞʠʛʥʵʥ 

ʭʠʡʞ, 1 ʤʣ HClO4, 9 ʤʣ ʢʦʥʮʝʥʪʨʘʮʪʘʡ H2SO4 ʥʵʤʥʵ. ʍʦʣʠʤʛʠʡʛ ᴇʥʛᴇʛװʡ ʪʫʥʛʘʣʘʛ 

ʙʦʣʪʦʣ ʰʘʪʘʘʣʪʳʛ ʷʚʫʫʣʥʘ. װתʩʩʵʥ ʪʫʥʛʘʣʘʛ ʰʠʥʛʵʥʠʡʛ 100 ʤʣ-ʠʡʥ ʭʵʤʞʵʵʩʪ 

ʢʦʣʙʦʥʜ ʭʠʡʞ ʙʘʛʘ ʟʵʨʵʛ ʥʵʨʤʵʣ ʫʩ ʥʵʤʥʵ. ʋʫʩʤʘʣʘʘ ʭᴇʨʩʥʠʡ ʜʘʨʘʘ ʭʵʤʞʵʵʩ ʭװʨʪʵʣ 

ʥʴ ʥʵʨʤʵʣ ʫʩ ʭʠʡʞ ʪʫʨʰʠʣʪʳʥ ʜʵʵʞ ʙʵʣʪʛʵʥʵ. ʍʷʥʘʣʪ ʙʦʣʛʦʞ ʫʫʨʛʠʡʥ ʜʵʵʞʥʠʡ 

ʦʨʦʥʜ ʠʞʠʣ ʭʵʤʞʵʵʥʠʡ ʥʵʨʤʵʣ ʫʩ ʘʚʥʘ.   

ɹ. ʅʵʨʵʭ. ʂʴʝʣʜʘʣʠʡʥ ʥʵʨʵʭ ʘʧʧʘʨʘʪ ʥʴ ʫʫʨ װװʩʛʵʛʯ, ʫʫʨ ʭʫʚʠʘʨʣʘʛʯ, ʰװʣʪʠʡʥ 

ʙʶʨʝʪʢʘ, ʫʨʚʘʣʳʥ ʢʦʣʙʦ, ʭᴇʨʛᴇʛʯ, ʭװʣʵʵʥ ʘʚʘʛʯ ʢʦʣʙʦ ʟʵʨʵʛ ʭʵʩʛװװʜʵʵʩ ʪʦʛʪʦʥʦ. 

ʋʨʴʜʯʠʣʘʥ ʙʵʣʪʛʵʩʵʥ ʫʫʨʛʠʡʥ ʜʵʵʞʥʵʵʩ 10 ʤʣ-ʠʡʛ ʫʨʚʘʣʳʥ ʢʦʣʙʦʥʜ ʭʠʡʞ, ʜʵʵʨʵʵʩ 

ʥʴ ʰװʣʪʠʡʥ ʙʶʨʝʪʢʵʵʨ 2-3 ʜʫʩʘʣ ʬʝʥʦʣʬʪʘʣʝʡʥ, 10 ʤʣ ʢʦʥʮʝʥʪʨʘʮʪʘʡ NaOH ʥʵʤʞ, 

ʙʘʛʘ ʭʵʤʞʵʵʥʠʡ ʫʩʘʘʨ ʶװʣװװʨʵʵ ʟʘʡʣʥʘ. ʍװʣʵʵʥ ʘʚʘʛʯ ʢʦʣʙʦʥʜ 10 ʤʣ 0.1ʥ ʭװʭʨʠʡʥ 

ʭװʯʠʣ, 2-3 ʜʫʩʘʣ ʊʘʰʠʨʳʥ ʠʥʜʠʢʘʪʦʨ ʭʠʡʞ, ʭᴇʨʛᴇʛʯʠʡʥ ʬʦʨʰʩʪʦʩ (ʜʦʪʦʨ ʪʘʣʳʥ 

ʛʫʫʨʩ)-ʳʛ ʭװʯʠʣʜ ʜװʨʵʛʜʵʞ ʙʘʡʭʘʘʨ ʂʴʝʣʜʘʣʠʡʥ ʙʘʛʘʞʠʡʛ ʫʛʩʨʘʥʘ.  

ʅʵʨʵʣʪ ʷʚʘʛʜʘʞ ʷʣʛʘʨʩʘʥ ʘʤʤʠʘʢ ʥʴ ʫʩʥʳ ʫʫʨʪʘʡ ʭʘʤʪ ʭװʣʵʵʥ ʘʚʘʛʯ ʢʦʣʙʦʥʜ 

ʦʯʥʦ. ʍװʣʵʵʥ ʘʚʘʛʯ ʢʦʣʙʦʥʜ ʵʭʥʠʡ ʭʠʡʥ ʙᴇʤʙᴇʣᴇʛ װװʩʯ ʵʭʵʣʩʵʥʵʵʩ ʭʦʡʰ 15 

ʤʠʥʫʪʳʥ ʜʘʨʘʘʛʘʘʨ ʢʦʣʙʳʛ ʜʦʦʰʣʫʫʣʘʥ 5 ʤʠʥʫʪ ʪʘʚʠʥʘ. ɸʣʜʘʘ ʛʘʨʛʘʭʛװʡʥ ʪʫʣʜ 

ʬʦʨʰʩʪʦʩʳʥ װʟװװʨʠʡʛ ʙʘʛʘ ʭʵʤʞʵʵʥʠʡ ʫʩʘʘʨ ʟʘʡʣʞ, ʭװʣʵʵʥ ʘʚʘʛʯ ʢʦʣʙʦʨʫʫ ʭʠʡʥʵ. 

ʊʫʨʰʠʣʪʳʥ ʙʘ ʭʷʥʘʣʪʳʥ ʜʵʵʞʠʡʛ ʥʵʨʵʭ, ʪʠʪʨʣʵʭ ʘʞʠʣʣʘʛʘʘʛ ʜʘʚʪʘʣʪʪʘʡ 

ʛװʡʮʵʪʛʵʥʵ.  
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ɺ. ʊʠʪʨʣʵʭ ʙʘ ʪʦʦʮʦʦʣʦʭ. ʍװʣʵʵʥ ʘʚʘʛʯ ʢʦʣʙʦʪʦʡ ʫʫʩʤʘʣʳʛ 0.1ʥ NaOH-ʠʡʥ 

ʫʫʩʤʘʣʘʘʨ ʩʫʣ ʥʦʛʦʦʥ ᴇʥʛᴇʪʵʡ ʙʦʣʪʦʣ ʪʠʪʨʣʵʥʵ.  

ʍʷʥʘʣʪʳʥ ʙʘ ʪʫʨʰʠʣʪʳʥ ʜʵʵʞʠʥʜ ʪʠʪʨʣʵʛʜʩʵʥ ʭװʯʣʠʡʥ ʟᴇʨװװ ʥʴ ʪʫʨʰʠʣʪʳʥ 

ʜʵʵʞʠʥʜ ʙʘʡʛʘʘ ʘʤʤʠʘʢʪʘʡ ʭʦʣʙʦʛʜʩʦʥ ʭװʯʣʠʡʥ ʭʵʤʞʵʵ ʶʤ. 1 ʤʣ 0.1ʥ H2SO4ïʠʡʥ 

ʫʫʩʤʘʣ ʥʴ 0.0014 ʛ ʘʟʦʪʪʦʡ ʪʵʥʮװװ ʙʘʡʜʘʛ. ʍװʭʨʠʡʥ ʭװʯʣʠʡʥ ʪʠʪʨʠʡʛ ʤʵʜʩʵʥʵʵʨ 

ʥʵʨʩʵʥ ʜʵʵʞʠʥʜ ʘʛʫʫʣʘʛʜʘʭ ʘʟʦʪʳʥ ʭʵʤʞʵʵʛ, ʮʘʘʰʠʣʙʘʣ ʰʘʪʘʘʩʘʥ ʪʫʨʰʠʣʪʳʥ 

ʜʵʵʞʠʥʜ ʘʛʫʫʣʘʛʜʘʭ ʘʟʦʪʳʥ ʭʵʤʞʵʵʛ ʪʦʦʮʦʦʣʞ ʙʦʣʥʦ.  

ʊʫʨʰʠʣʪʳʥ ʜʵʵʞʠʥʜ ʘʛʫʫʣʘʛʜʘʭ ʥʠʡʪ ʘʟʦʪʳʥ ʭʵʤʞʵʵʛ ʜʘʨʘʘʭ ʪʦʤʴʸʦʛʦʦʨ ʪʦʦʮʦʞ, 

ʭʫʚʠʘʨ ʠʣʵʨʭʠʡʣʥʵ.  

 

ὼ
πȢππρτ ὠ ὠ ρππ

ά ρπ
ρππ 

 

X ï ʪʫʨʰʠʣʪʳʥ ʜʵʵʞʠʥʜ ʘʛʫʫʣʘʛʜʘʭ ʘʟʦʪʳʥ ʭʵʤʞʵʵ, % 

V1 ï ʭʷʥʘʣʪʳʥ ʫʫʩʤʘʣʳʛ ʪʠʪʨʣʵʭʵʜ ʟʘʨʮʫʫʣʘʛʜʩʘʥ 0,1ʥ NaOH-ʠʡʥ ʭʵʤʞʵʵ, ʤʣ 

V2 ï ʪʫʨʰʠʣʪʳʥ ʜʵʵʞʠʡʛ ʪʠʪʨʣʵʭʵʜ ʟʘʨʮʫʫʣʘʛʜʩʘʥ 0,1ʥ NaOH-ʠʡʥ ʭʵʤʞʵʵ, ʤʣ 

m- ʰʠʥʞʠʣʛʵʵʥʜ ʘʚʩʘʥ ʜʵʵʞʥʠʡ ʭʵʤʞʵʵ, ʛ 

0,0014 ï 1 ʤʣ 0.1 ʥ H2SO4 ï ʠʡʥ ʫʫʩʤʘʣ ʥʴ 0.0014 ʛ ʘʟʦʪʪʦʡ ʪʵʥʮϮϮ 

100 ï ʰʘʪʘʘʩʘʥ ʜʵʵʞʠʡʛ ʰʠʥʛʵʨϮϮʣʩʵʥ ʵʟʣʵʭϮϮʥ, ʤʣ  

10 ï ʥʵʨʵʭʵʜ ʘʚʩʘʥ ʜʵʵʞʥʠʡ ʵʟʵʣʭϮϮʥ, ʤʣ 

100ï ʭʫʚʠʘʨ ʠʣʵʨʭʠʡʣʵʭ ʢʦʵʬʬʠʮʠʝʥʪ   
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 2.1.7ʌʝʥʦʣʪ ʥʵʛʜʣʠʡʥ ʘʛʫʫʣʘʤʞ ʪʦʜʦʨʭʦʡʣʦʭ ʌʦʣʠʥ-ʏʠʢʦʣʪʴʝʛʠʡʥ ʘʨʛʘ 

ʊʫʨʰʠʣʪʳʥ ʷʚʮ: ʐʠʥʞʠʣʛʵʵʥʜ ʭʘʪʘʘʞ, ʥʫʥʪʘʛʣʘʩʘʥ ʫʨʛʘʤʣʳʥ ʜʵʵʞʥʵʵʩ 1 ʛ-ʳʛ 

0.0001 ʛ ʥʘʨʠʡʚʯʣʘʣʪʘʡ ʞʠʥʣʵʥ 100 ʤʣ-ʠʡʥ ʥʵʨʣʵʛʠʡʥ ʢʦʣʙʦʥʜ ʭʠʡʭ ʙʘ ʜʵʵʨ ʥʴ 50 

ʤʣ 70% ʢʦʥʮʝʥʪʨʘʮʪʘʡ ʵʪʘʥʦʣ ʭʠʡʞ, ʵʨʛʵʭ ʭᴇʨʛᴇʛʯʪʵʡ ʭʦʣʙʦʥ ʫʩʘʥ ʭʘʣʘʘʛʫʫʨʪ 1 ʮʘʛ 

ʭʘʥʜʣʘʘʜ, ʭᴇʨʛᴇʥᴇ. ʍʘʥʜʳʛ 100 ʤʣ-ʠʡʥ ʭʵʤʞʵʵʩʪ ʢʦʣʙʦ ʨʫʫ ʰװװʣʪװװʨʠʡʥ ʮʘʘʩʘʘʨ 

ʰװװʞ ʭʠʡʥʵ. ʋʨʛʘʤʣʳʥ ʰʘʘʨʘʥ ʜʵʵʨ ʜʘʭʠʥ 30 ʤʣ ʵʪʘʥʦʣ ʭʠʡʞ, ʵʨʛʵʭ ʭᴇʨʛᴇʛʯʪʵʡ 

ʭʦʣʙʦʥ ʫʩʘʥ ʭʘʣʘʘʛʫʫʨʪ 30 ʤʠʥʫʪ ʭʘʥʜʘʣʞ, ʭᴇʨʛᴇᴇʜ ʵʭʥʠʡ ʭʘʥʜʨʫʫʛʘʘ ʰװװʥʵ. 

ʐʘʘʨʳʛ ʪʫʩ ʙװʨ 10 ʤʣ ʵʪʘʥʦʣʦʦʨ 2 ʫʜʘʘ ʫʛʘʘʞ ʭʘʥʜʪʘʡ ʥʠʡʣװװʣʵʭ ʙʘ ʭʵʤʞʵʵʩ 

ʭװʨʪʵʣ ʵʪʘʥʦʣ ʥʵʤʥʵ. ʋʫʩʤʘʣʘʘʩ 10 ʤʣ-ʠʡʛ 100 ʤʣ-ʠʡʥ ʭʵʤʞʵʵʩʪ ʢʦʣʙʦʥʜ ʘʚʯ, 

ʭʵʤʞʵʵʩ ʭװʨʪʵʣ ʥʵʨʤʵʣ ʫʩ ʥʵʤʥʵ. ʋʫʩʤʘʣʘʘʩ 1 ʤʣ-ʠʡʛ 25 ʤʣ-ʠʡʥ ʭʵʤʞʵʵʩʪ ʢʦʣʙʦʥʜ 

ʘʚʯ ʜʵʵʨ ʥʴ 10 ʤʣ ʥʵʨʤʵʣ ʫʩ, 1 ʤʣ ʌʦʣʠʥ-ʏʠʢʦʣʪʴʝʛʠʡʥ ᴇʥʛᴇʪ ʫʨʚʘʣʞ ʥʵʤʵʵʜ, 

ʭʵʤʞʵʵʩ ʭװʨʪʵʣ ʢʦʥʮʝʥʪʨʘʮʪʘʡ Na2CO3-ʠʡʥ ʫʫʩʤʘʣ ʥʵʤʥʵ. ʋʨʚʘʣʳʛ 30-40 ʤʠʥʫʪ 

ʷʚʫʫʣʩʥʳ ʜʘʨʘʘ 760 ʥʤ ʜʦʣʛʠʦʥʳ ʫʨʪʘʜ ʛʵʨʣʠʡʥ ʰʠʥʛʵʵʣʪʠʡʥ ʫʪʛʳʛ ʭʵʤʞʠʥʵ. 

ɻʘʣʣʠʡʥ ʭװʯʣʠʡʥ ʫʫʩʤʘʣʳʛ ʩʪʘʥʜʘʨʪ ʙʦʣʛʦʥ ʘʚʘʚ (Madaan et al., 2011).  

 

2.1.8 ʌʣʘʚʦʥʦʠʜ ʥʵʛʜʣʠʡʥ ʘʛʫʫʣʘʤʞ ʪʦʜʦʨʭʦʡʣʦʭ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʡʥ ʘʨʛʘ 

ʊʫʨʰʠʣʪʳʥ ʷʚʮ: ʋʨʛʘʤʘʣʜ ʘʛʫʫʣʘʛʜʘʭ ʬʣʘʚʦʥʦʠʜʳʥ ʘʛʫʫʣʘʤʞʠʡʛ ʩʪʘʥʜʘʨʪ 

ʙʦʜʠʩ ʨʫʪʠʥʜ ʭʘʨʴʮʫʫʣʘʥ ʪʦʜʦʨʭʦʡʣʥʦ. 

ʐʠʥʞʠʣʛʵʵʥʠʡ ʜʵʵʞ ʙʵʣʪʛʵʭ. ʅʫʥʪʘʛʣʘʩʘʥ 1 ʛ ʫʨʛʘʤʣʳʛ ʞʠʥʣʵʥ ʘʚʯ 25 ʤʣ 99.5%-

ʠʡʥ ʤʝʪʘʥʦʣʜ 1 ʮʘʛ ʩʦʨʦʥʟʦʥ ʭʦʣʠʛʯʦʦʨ ʭʘʥʜʣʘʘʜ ʪװװʥʵʵʩʵʵ 1 ʤʣ-ʛ ʘʚʯ 9 ʤʣ 80%-

ʠʡʥ ʢʦʥʮʝʥʪʨʘʮʪʘʡ ʤʝʪʘʥʦʣ ʥʵʤʵʵʜ װװʥʵʵʩʵʵ 0.5 ʤʣ-ʛ ʘʚʯ 0.1 ʤʣ 10%-ʠʡʥ 

ʢʦʥʮʝʥʪʨʘʮʪʘʡ ʭᴇʥʛᴇʥʮʘʛʘʘʥʳ ʭʣʦʨʠʜ (AlCl3), 1 ʤʣ 1ʄ ʢʦʥʮʝʥʪʨʘʮʪʘʡ ʢʘʣʠʡʥ 

ʘʮʝʪʘʪ (CH3COOK) ʥʵʤʵʵʜ 2.8 ʤʣ ʥʵʨʤʵʣ ʫʩ ʭʠʡʞ ʩʘʡʪʘʨ ʭʦʣʠʦʜ ʫʨʚʘʣʳʛ ʭʘʨʘʥʭʫʡ 

ʛʘʟʘʨ 30 ʤʠʥʫʪ ʷʚʫʫʣʘʘʜ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨ (Unic-7200, ɸʤʝʨʠʢ)-ʠʡʥ 415 ʥʤ-ʪ 

ʛʵʨʣʠʡʥ ʰʠʥʛʵʵʣʪʠʡʥ ʫʪʛʳʛ ʭʵʤʞʠʥʵ. ʈʫʪʠʥʳʛ ʩʪʘʥʜʘʨʪ ʙʦʣʛʦʥ ʘʚʘʚ (Madaan et al., 

2011). 
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2.1.9 ʋʨʛʘʤʣʳʥ ʙװʣʵʛ ʭʘʥʜ ʛʘʨʛʘʭ ʘʨʛʘ 

ʊʫʨʰʠʣʪʳʥ ʷʚʮ: ʋʨʛʘʤʣʳʥ ᴇʪʛᴇʨװװʣʩʵʥ ʜʵʵʞʠʡʥ ʞʠʥʛ ʥʴ ʘʚʯ ʜʵʵʨ ʥʴ ʪװװʥʠʡ 

ʵʟʣʵʭװװʥʪʵʡ ʪʵʥʮװװ ʭʵʤʞʵʵʥʠʡ ʙװʣʵʵʥ ʥʵʨʩʵʥ ʫʩ ʥʵʤʞ ʩʘʡʪʘʨ ʭʫʪʛʘʘʜ ʬʠʣʴʪʨʠʡʥ 

ʮʘʘʩʘʘʨ ʰװװʥʵ. ʋʩʘʥ ʭʘʥʜʘʘ ʭʫʚʘʘʛʯ ʶװʣװװʨʪ ʭʠʡʞ, ʙʘʛʘ ʪʫʡʣʪʘʡʛʘʘʩ ʥʴ ʪʫʡʣʳʛ 

ʠʭʵʩʛʵʭ ʟʘʤʘʘʨ ʙװʣʵʛʣʵʥ ʭʘʥʜʣʘʣʪ ʭʠʡʥʵ. 

ᴆʪʛᴇʨװװʣʩʵʥ ʭʘʥʜʘʘʩ ʪʦʜʦʨʭʦʡ ʭʵʤʞʵʵʛʵʵ ʘʚʯ ʫʩʘʥʜ ʩʫʩʧʝʥʟʣʵʥ ʭʫʚʘʘʛʯ ʶװʣװװʨʪ 

ʭʠʡʞ ʜʵʵʨʵʵʩ ʥʴ ʭʘʥʜʥʳ ʞʠʥʪʵʡ ʠʞʠʣ ʭʵʤʞʵʵʥʠʡ ʛʝʢʩʘʥ ʥʵʤʞ, ʭʫʚʘʘʛʯ ʶװʣװװʨʵʵ 

ʩʵʛʩʨʵʥ ʭʘʥʜʘʣʥʘ. ʍʦʸʨ ʬʘʟ װװʩʵʭ ʙᴇʛᴇᴇʜ ʛʝʢʩʘʥʪʘʡ ʬʘʟʳʛ ʩʘʣʛʘʥʘ. תʣʜʵʛʜʵʣ ʜʵʵʨ 

ʥʴ ʜʘʭʠʥ ʛʝʢʩʘʥ ʥʵʤʵʭ ʟʘʤʘʘʨ ʫʫʩʛʘʛʯʠʡʛ ᴇʥʛᴇʛװʡ ʙʦʣʪʦʣ ʭʘʥʜʘʣʞ ᴇʪʛᴇʨװװʣʥʵ. ʕʥʵ 

ʤʵʪʵʵʨ ʜʘʨʘʘ ʜʘʨʘʘʛʠʡʥ ʫʫʩʛʘʛʯʜʘʜ ʭʘʥʜʘʣʥʘ. ʍʘʥʜ ʪʫʩ ʙװʨʠʡʛ ʥʴ ʞʠʛʥʵʩʵʥ ʰʠʣʵʥʜ 

ʭʠʡʞ ʭʵʤʞʵʵʛ ʘʚʯ ʪʵʤʜʵʛʣʵʥʵ. װתʥʠʡ ʜʘʨʘʘʛʘʘʨ ʭʘʥʜʥʳ ʛʘʨʮʳʛ ʭʫʚʠʘʨ ʪʦʦʮʥʦ 

(Sarita et al., 2019).  

ɻʝʢʩʘʥʍOʣʦʨʦʬʦʨʤʕOʪʠʣ-ʘʮʝʪʘʪʥO-ɹʫʪʘʥʦʣOװʣʜʩʵʥ ʫʩʘʥ ʭʘʥʜʳʛ ʞʠʛʥʵʩʵʥ 

ʥʵʨʣʵʛʠʡʥ ʢʦʣʙʦʥʜ ʭʠʡʞ ʚʘʢʫʫʤ ʥʵʨʵʛʯʵʵʨ ʫʫʩʛʘʛʯʫʫʜʳʛ ʫʫʨʰʫʫʣʘʥ ᴇʪʛᴇʨװװʣʥʵ. 

ɹװʣʵʛ ʭʘʥʜ ʙװʨʠʡʛ ʥʠʤʛʵʥ װʝʠʡʥ ʭʨʦʤʘʪʦʛʨʘʬʠʡʛ (HYX) 

ʭʣʦʨʦʬʦʨʤ:ʤʝʪʘʥʦʣ:ʫʩ (7:3:0.4), (6:3.5:0.8), ʭʣʦʨʦʬʦʨʤ:ʫʩ (9:1) ʛʵʩʵʥ ʫʫʩʛʘʛʯʠʡʥ 

ʩʠʩʪʝʤװװʜʵʜ ʷʚʫʫʣʘʥ ʭʨʦʤʘʪʦʛʨʘʤʤʳʛ ʭʵʪ ʷʛʘʘʥ ʪʫʷʘʥʳ (ʍʗʊ) 254 ʥʤ, 365 ʥʤ 

ʜʦʣʛʠʦʥʳ ʫʨʪʪʘʡ ʛʵʨʵʣʜ ʰʘʣʛʘʩʥʳ ʜʘʨʘʘ ʠʣʨװװʣʵʛʯ ʫʨʚʘʣʞʫʫʜʘʘʨ ʜʘʨʘʘʣʘʥ 

ʰװʨʰʠʞ װʟʵʛʜʵʭ ʛʵʨʵʣ ʜʵʭ ᴇʥʛᴇᴇʨ ʥʴ ʬʝʥʦʣʪ ʙʦʣʦʥ ʙʫʩʘʜ ʥʵʛʜʣװװʜʠʡʛ ʠʣʨװװʣʥʵ.  

ὼ
ὥ

ὦ
ρππ 

X-ʭʘʥʜʥʳ ʛʘʨʮ , % 

ʘ- ʭʘʥʜʥʳ ʞʠʥ , ʛ 

b- ʭʘʥʜʘʣʩʘʥ ʫʨʛʘʤʣʳʥ ʥʫʥʪʘʛ ʜʵʵʞʥʠʡ ʞʠʥ , ʛ 

 

2.1.10  ɹʘʢʪʝʨʠʡʥ ʵʩʨʵʛ ʠʜʵʚʭ ʪʦʜʦʨʭʦʡʣʦʭ ʮʘʘʩʘʥ ʜʠʩʢʠʡʥ ʘʨʛʘ  

ɹʘʢʪʝʨʠʡʥ ʮʵʚʵʨ ᴇʩʛᴇʚᴇʨ: Staphylococcus aureus (ATCC 2592), Enterococcus 

faecalis, Pseudomonas aeruginosa (ATCC 15442), Escherichia coli (ATCC 25922), 

Bacillus subtilis (ATCC 6633), Micrococcus luteus  ʛʵʩʵʥ 6 ʪʝʩʪ ʦʤʛʠʡʛ ʩʫʜʘʣʛʘʘʥʜ 

ʘʰʠʛʣʘʚ. 

ʐʠʥʛʵʥ ϺʩʛϺʚϺʨ ʙʵʣʪʛʵʭ. 3 ʤʣ ʰʠʥʛʵʥ ʪʵʞʵʵʣʪ ʦʨʯʠʥ (Nutrient broth)-ʜ ʩʦʥʛʦʞ 
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ʘʚʩʘʥ ʪʝʩʪ ʦʤʛʫʫʜʘʘʩ ʤʠʢʨʦʙʠʦʣʦʛʠʡʥ ʛʦʛʮʦʦʛʦʦʨ ʭʠʡʞ 37Áʉ ʪʝʤʧʝʨʘʪʫʨʪ 16-18 

ʮʘʛ ᴇʩʛᴇʚᴇʨʣᴇʥᴇ. ʐʠʥʛʵʥ ʪʵʞʵʵʣʪ ʦʨʯʥʠʡ ʛʵʨʣʠʡʥ ʰʠʥʛʵʵʣʪʡʥ ʫʪʛʳʛ 600 ʥʤ-ʪ 

ʛʵʨʣʠʡʥ ʥʷʛʪʳʛ 0.5 ʙʦʣʛʦʥ ʪʵʥʮװװʣʥʵ. 

ʍʘʪʫʫ ʪʵʞʵʵʣʠʡʥ ʦʨʯʠʥ ʙʵʣʪʛʵʭ. ʍʘʪʫʫ ʪʵʞʵʵʣʠʡʥ ʦʨʯʠʥ (Nutrient agar)-ʦʦʩ 

25 ʤʣ-ʪ ʪʦʦʮʦʞ ʙʵʣʜʵʵʜ ʘʚʪʦʢʣʘʚʪ ʘʨʠʫʪʛʘʥʘ. ɸʨʠʫʪʛʘʩʘʥ ʪʵʞʵʵʣʪ ʦʨʯʥʳʛ ʇʝʪʨʠʡʥ 

ʘʷʛʘʥʜ 25-30 ʤʣ ʦʨʯʠʤ ʩʘʚʣʘʘʜ, ʮʘʨʮʩʘʥʳ ʜʘʨʘʘ 3 ʤʣ-ʪ ʙʵʣʜʩʵʥ ʰʠʥʛʵʥ ᴇʩʛᴇʚʨᴇᴇʩ 

100 ʤʢʣ-ʠʡʛ ʘʚʯ ʛʘʜʘʨʛʫʫ ʜʵʵʨ ʞʠʛʜ ʪʘʨʘʘʥʘ.  

ʐʠʥʞʠʣʛʵʵʥʠʡ ʜʵʵʞ ʙʵʣʪʛʵʭ. ɹװʣʵʛ ʭʘʥʜ ʪʫʩ ʙװʨʵʵʩ 0.05 ʛ-ʠʡʛ ʘʚʯ 0.5 ʤʣ 

ʤʝʪʘʥʦʣʜ ʫʫʩʛʘʞ 100 ʤʛ/ʤʣ ʢʦʥʮʝʥʪʨʘʮʪʘʡʛʘʘʨ ʙʵʣʪʛʵʥʵ.  

ʍʷʥʘʣʪʳʥ ʫʫʩʤʘʣ ʙʵʣʪʛʵʭ. ʍʷʥʘʣʪʳʥ ʘʥʪʠʙʠʦʪʠʢʦʦʨ ʢʘʥʘʤʠʮʠʥ (ʵʝʨʵʛ ʭʷʥʘʣʪ) 

ʩʦʥʛʦʥ ʘʚʯ 10 ʤʢʛ/ʤʣ-ʵʵʨ ʙʵʣʪʛʵʥʵ. ʄᴇʥ ʩᴇʨᴇʛ ʭʷʥʘʣʪʘʘʨ 99.5%-ʠʡʥ ʤʝʪʘʥʦʣ 

ʭʵʨʵʛʣʵʥʵ.  

ɼʵʵʞʵʵ ʮʘʘʩʘʥ ʜʠʩʢʵʥʜ ʰʠʥʛʵʵʭ. 6 ʤʤ ʜʠʘʤʝʪʨ ʭʵʤʞʵʵʪʵʡ ʜʠʩʢʵʥʜ ʙװʣʵʛ ʭʘʥʜ 

ʙʦʣʦʥ ʭʷʥʘʣʪʘʘʩ 20 ʤʢʣ-ʠʡʛ ʰʠʥʛʵʵʞ ʦʨʛʘʥʠʢ ʫʫʩʛʘʛʯʠʡʛ ʙװʨʵʥ ʫʫʨʰʫʫʣʞ, 

ʭʘʪʘʘʩʥʳ ʜʘʨʘʘ ʇʝʪʨʠʡʥ ʘʷʛʘʪʘʡ ʭʘʪʫʫ ʪʵʞʵʵʣʪ ʦʨʯʠʥ ʜʵʵʨʵʵ ʙʘʡʨʣʫʫʣʥʘ.  

ϭʨ ʜϮʥ ʪʦʦʮʦʭ. ʊʝʨʤʦʩʪʘʪʘʜ 37Áʉ ʪʝʤʧʝʨʘʪʫʨʪ 24 ʮʘʛ ᴇʩʛᴇʚᴇʨʣᴇʩʥʠʡ ʜʘʨʘʘ 

ʭʵʤʞʠʣʪ ʭʠʡʥʵ. ʀʥʛʵʭʵʜ ʩᴇʨᴇr ʭʷʥʘʣʪ ʥʴ ʙʘʢʪʝʨʠʡʥ ᴇʩᴇʣʪʠʡʛ ʩʘʘʪʫʫʣʘʭ ʭװʨʵʵ 

 ʝʠʡʥ ʙʘʢʪʝʨʠʡʥװ ʡ ʙʘʡʭ ʸʩʪʦʡ. ɼʵʵʞʥʠʡ 100 ʤʛ/ʤʣ ʢʦʥʮʝʥʪʨʘʮʪʘʡ ʙʘʡʭװʩʛʵʵʛװװ

ᴇʩᴇʣʪʠʡʛ ʩʘʘʨʫʫʣʘʭ ʭװʨʵʵʛ ʜʘʨʘʘʭ ʪʦʤʴʸʦʛʦʦʨ ʪʦʦʮʥʦ (Bauer et al., 1966). 

 

X = a-b  

 

ʍ -ɹʘʢʪʝʨʠʡʥ ϺʩϺʣʪʠʡʛ 100 ʤʛ/ʤʣ ʢʦʥʮʝʥʪʨʘʮʪʘʡ ʜʵʵʞʥʠʡ ʩʘʘʪʫʫʣʞ ʙʫʡ ʭϮʨʵʵ, 

ʤʤ 

a - ɹʘʢʪʝʨʠʡʥ ϺʩϺʣʪʠʡʛ ʩʘʘʪʫʫʣʩʘʥ ʭϮʨʵʵʥʠʡ ʜʠʘʤʝʪʨ, ʤʤ  

b - ɼʠʩʢʥʠʡ ʜʠʘʤʝʪʨ, ʤʤ  
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2.1.11 ʅʠʤʛʵʥ װʝʠʡʥ ʭʨʦʤʘʪʦʛʨʘʬʠʡʥ ʘʨʛʘ 

ʊʫʨʰʠʣʪʳʥ ʷʚʮ: ʗʣʪʘʩʥ  rʜʦʦʜ, ʜʵʵʜ ʟʘʭʫʫʜʘʘʩ ʥʴ ʥʵʛ ʥʵʛ ʩʤ ʦʨʯʠʤ ʟʘʡʜ ʵʭʣʵʭ 

ʙʦʣʦʥ ʪᴇʛʩᴇʭ ʰʫʛʘʤʫʫʜʳʛ ʙʘʣʳʥ ʭʘʨʘʥʜʘʘʛʘʘʨ ʟᴇᴇʣᴇʥ ʜʘʨʞ ʟʫʨʞ ʪʵʤʜʵʛʣʵʵʜ  

ʩʪʘʥʜʘʨʪ ʙʦʜʠʩʫʫʜ ʙʦʣʦʥ ʭʦʣʴʮʳʛ ʭʦʦʨʦʥʜʦʦ 1-1.5 ʩʤ-ʠʡʥ ʟʘʡʪʘʡʛʘʘʨ ʥʘʨʠʡʥ  

ʭʷʣʛʘʩʘʥ ʛʫʫʨʩʳʛ ʘʰʠʛʣʘʥ ʜʫʩʘʘʥʘ. ɿʦʨʠʫʣʘʣʪʳʥ ʢʘʤʝʨʪ ʫʫʩʛʘʛʯʠʡʥ ʩʠʩʪʝʤʠʡʛ 

ʭʠʡʞ, ʪװװʥʜ ʜʵʵʞʠʡʛ ʜʫʩʘʘʩʘʥ ʷʣʪʩʳʛ ʙʘʛʘ ʟʵʨʛʠʡʥ ʥʘʣʫʫ ʙʘʡʜʣʘʘʨ ʙʦʩʦʦ 

ʙʘʡʨʣʫʫʣʘʥ ʪʘʚʴʞ ʢʘʤʝʨʠʡʛ ʪʘʛʣʘʥ ʦʨʭʠʥʦ. ʕʥʵ װʝʜ ʫʫʩʛʘʛʯ ʥʠʤʛʵʥ װʝʵʨ ʥװװʭ ʙʘ 

ʵʥʵ ʷʚʮʘʜ ʭʦʣʴʮ ʜʘʭʴ ʙʦʜʠʩʫʫʜ ʷʥʟ ʙװʨʵʵʨ ʪʘʨʭʘʥʘ. ʋʫʩʛʘʛʯ ʷʣʪʘʩʥʳ ʜʵʵʜ ʟʘʭ ʜʘʭʴ 

ʙʘʨʠʘʥʳ ʰʫʛʘʤʜ ʭװʨʵʭ װʝʜ ʷʣʪʘʩʳʛ ʢʘʤʝʨʘʘʩ ʛʘʨʛʘʞ ʭʘʪʘʘʥʘ. װתʥʠʡ ʜʘʨʘʘ ʙʦʜʠʩʳʛ 

ʠʣʨװװʣʥʵ. ʀʭʵʥʭ ʙʦʜʠʩʫʫʜ ʭʵʪ ʷʛʘʘʥ ʪʫʷʘʥʳ 254, 365 ʥʤ ʛʵʨʵʣ ʜʦʦʨ ʙʘʨʠʭʘʜ ʪʦʣʙʦ 

ʛʵʨʵʣʪʵʞ ʭʘʨʘʛʜʘʥʘ. ʊʫʭʘʡʥ ʙʦʜʠʩʳʛ ʠʣʨװװʣʵʭ 5%-ʠʡʥ ʭװʭʨʠʡʥ ʭװʯʣʠʡʥ ʩʧʠʨʪʵʥ 

ʫʫʩʤʘʣ, 1% ʚʘʥʠʣʠʥʳ ʩʧʠʨʪʵʥ ʫʫʩʤʘʣʘʘʨ ʜʘʨʘʘʣʘʥ ʰװʨʰʵʵʜ ʙʘʛʘ ʟʵʨʵʛ ʭʘʣʘʘʥʘ. 

ʀʥʛʵʭʵʜ ʪʦʣʙʦ ʪʦʜʦʨʭʦʡ ᴇʥʛᴇᴇʨ ʙʫʜʘʛʜʘʥʘ. ʊʫʭʘʡʥ ʙʦʜʠʩʫʫʜʳʥ Rf ʫʪʛʫʫʜʳʛ ʥʴ 

ʦʣʥʦ. ɹʦʜʠʩ ʙװʨ ʪʦʜʦʨʭʦʡ ʥʵʛ ʫʫʩʛʘʛʯʠʡʥ ʩʠʩʪʝʤʜ ʪʦʜʦʨʭʦʡ ʟʘʡʜ ʪʘʨʭʜʘʛ ʪʫʣ 

ʫʫʩʛʘʛʯʠʡʥ ʩʠʩʪʝʤ ʙʦʣʦʥ ʙʦʜʠʩʳʥ Rf ʫʪʛʳʛ ʘʰʠʛʣʘʥ ʷʤʘʨ ʙʦʜʠʩ ʙʦʣʦʭʳʛ ʪʘʥʴʞ 

ʙʦʣʥʦ (ʄʦʥʭʦʦʙʦʨ ʙʘ ʙʫʩʘʜ., 2017). 

 

ὙὪ
ὥ

ὦ
 

 

a- ʋʫʩʛʘʛʯʠʡʥ ʥʠʡʪ ʷʚʩʘʥ ʟʘʡ ʙʫʶʫ ʛʘʨʘʘʥʘʘʩ ʙʘʨʠʘ ʭϮʨʪʵʣʭ ʟʘʡ 

b- ɹʦʜʠʩʳʥ ʛʘʨʘʘʥʳ ʰʫʛʘʤʘʘʩ ʰʠʣʞʩʵʥ ʟʘʡ 

 

2.1.12 DPPH ʯᴇʣᴇᴇʪ ʨʘʜʠʢʘʣ ʘʰʠʛʣʘʥ ʘʥʪʠʦʢʩʠʜʘʥʪ ʠʜʵʚʭ ʪʦʜʦʨʭʦʡʣʦʭ ʘʨʛʘ 

ʊʫʨʰʠʣʪʳʥ ʷʚʮ. ʐʠʥʞʠʣʛʵʵʥʠʡ ʜʵʵʞ ʙʵʣʪʛʵʭ (A1). ʋʨʛʘʤʣʳʥ ʭʘʥʜʳʛ 200, 100, 

50,  25, 12.5 ʤʢʛ/ʤʣ ʢʦʥʮʝʪʨʘʮʪʘʡʛʘʘʨ 99.5%-ʠʡʥ ʤʝʪʘʥʦʣʜ ʫʫʩʛʘʥ ʙʵʣʜʵʥʵ. ʍʫʨʫʫ 

ʰʠʣʵʥʜ ʜʵʵʞ ʪʫʩ ʙװʨʵʵʩ 0.5 ʤʣ ʭʠʡʞ ʜʵʵʨ ʥʴ ʘʜʠʣ ʭʵʤʞʵʵʥʠʡ 6ʭ10-5 ʤʦʣʴ/ʣ 1,1-

ʜʠʬʝʥʠʣ-2-ʧʠʢʨʠʣʛʠʜʨʦʢʩʠʣ (DPPH) ʨʘʜʠʢʘʣʳʥ ʤʝʪʘʥʦʣʳʥ ʫʫʩʤʘʣ ʥʵʤʞ ʩʘʡʪʘʨ 

ʭʦʣʠʥ ʫʨʚʘʣʳʛ 20 ʤʠʥʫʪ ʷʚʫʫʣʩʥʳ ʜʘʨʘʘ ʛʵʨʣʠʡʥ ʰʠʥʛʵʵʣʪʠʡʥ ʫʪʛʳʛ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨ (Unic-7200, ɸʤʝʨʠʢ)-ʠʡʥ 517 ʥʤ ʜʦʣʛʠʦʥʳ ʫʨʪʘʜ ʭʵʤʞʠʥʵ. 
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ʍʘʨʴʮʫʫʣʘʭ ʫʫʩʤʘʣ ʙʵʣʪʛʵʭ (A2). ʋʨʛʘʤʣʳʥ ʭʘʥʜʥʳ ʜʵʵʨʭ ʢʦʥʮʝʥʪʨʘʮ ʙװʭʠʡ 

ʫʫʩʤʘʣʘʘʩ ʪʫʩ ʙװʨ 0.5 ʤʣ-ʠʡʛ ʘʚʯ ʜʵʵʨ ʥʴ DPPH ʨʘʜʠʢʘʣʳʥ ʦʨʦʥʜ ʘʜʠʣ ʭʵʤʞʵʵʥʠʡ 

99.5%-ʠʡʥ ʤʝʪʘʥʦʣ ʭʠʡʞ ʭʘʨʴʮʫʫʣʘʭ ʫʫʩʤʘʣʳʥ ʛʵʨʣʠʡʥ ʰʠʥʛʵʵʣʪʠʡʥ ʫʪʛʳʛ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʡʥ 517 ʥʤ ʜʦʣʛʠʦʥʳ ʫʨʪʘʜ ʭʵʤʞʠʥʵ. 

ʉϺʨϺʛ ʭʷʥʘʣʪʳʥ ʫʫʩʤʘʣ ʙʵʣʪʛʵʭ (A0). DPPH ʨʘʜʠʢʘʣʳʥ 6ʭ10
-5 ʤʦʣʴ/ʣ ʤʝʪʘʥʦʣʳʥ 

ʫʫʩʤʘʣ ʜʵʵʨ ʠʞʠʣ ʭʵʤʞʵʵʥʠʡ ʤʝʪʘʥʦʣ ʭʠʡʞ ʩᴇʨᴇʛ ʭʷʥʘʣʪʘʘʨ ʘʚʯ ʛʵʨʣʠʡʥ 

ʰʠʥʛʵʵʣʪʠʡʥ ʫʪʛʳʛ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʡʥ 517 ʥʤ ʜʦʣʛʠʦʥʳ ʫʨʪʘʜ ʭʵʤʞʠʥʵ. 

ʈʫʪʠʥʳʛ ʩʪʘʥʜʘʨʪ ʫʫʩʤʘʣ ʙʦʣʛʦʥ ʘʚʘʚ (Mensor et al., 2001). 

DPPH ʯϺʣϺϺʪ ʨʘʜʠʢʘʣ ʩʘʘʪʫʫʣʘʭ ʭʫʚʠʡʛ ʪʦʦʮʦʭ.  

ὈὖὖὌϷ ρππρππ Ø
ὃ ὃ

ὃ
 

ὃ- ʊʫʭʘʡʥ ʢʦʥʮʝʥʪʨʘʮ ʜʘʭʴ ʜʵʵʞʠʡʥ ʛʵʨʣʠʡʥ ʰʠʥʛʵʵʣʪʠʡʥ ʫʪʛʘ 

ὃ- ʍʘʨʴʮʫʫʣʘʭ ʫʫʩʤʘʣʳʥ ʛʵʨʣʠʡʥ ʰʠʥʛʵʵʣʪʠʡʥ ʫʪʛʘ 

ὃ- DPPH-ʠʡʥ ʛʵʨʣʠʡʥ ʰʠʥʛʵʵʣʪʠʡʥ ʫʪʛʘ 

100- ʍʫʚʴʜ ʰʠʣʞװװʣʵʭ ʢʦʵʬʬʠʮʠʝʥʪ 
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2.2 ʉʋɼɸʃɻɸɸʅʓ תʈ ɼתʅ 

2.2.1 ɹʠʦʭʠʤʠʡʥ װʟװװʣʵʣʪװװʜʠʡʛ ʪʦʜʦʨʭʦʡʣʩʦʥ ʜװʥ 

ʍϮʩʥʵʛʪ 2.1 .ʋʣʘʘʥ ʛʦʸʦʥʳ ʙʠʦʭʠʤʠʡʥ װʟװװʣʵʣʪװװʜʠʡʛ ʪʦʜʦʨʭʦʡʣʩʦʥ ʜϮʥ 

 ʥװʨ ʜת ʣʵʣʪװװʟת

ʏʠʡʛ, % 7.9 

ʍװʯʠʣʣʵʛ, % 0.2 

ʋʫʨʘʛ, % 7.88 

ʅװװʨʩ-ʫʩ (ʘʥʛʠʞʠʨʩʘʥ), % 3.64 

C ʚʠʪʘʤʠʥ, ʤʛ% 10 

P ʚʠʪʘʤʠʥ, % 18.7 

ʌʝʥʦʣʪ ʥʵʛʜʵʣ, ʤʛ GAE/ʛ 20.5 

ʌʣʘʚʦʥʦʠʜ, ʤʛ RE/ʛ 11.5 

 

ʋʨʛʘʤʣʳʥ ʪװװʭʠʡ ʵʜʵʜ 3 ʫʜʘʘʛʠʡʥ ʜʘʚʪʘʣʪʪʘʡ ʯʠʡʛ ʪʦʜʦʨʭʦʡʣʦʭʦʜ 7.9%, ʭװʯʠʣʣʵʛ 

0.2%, ʘʥʛʠʞʠʨʩʘʥ ʥװװʨʩ-ʫʩ 3.64%, P ʚʠʪʘʤʠʥ 18.7%, ʉ ʚʠʪʘʤʠʥ 10 ʤʛ%, ʬʝʥʦʣʪ 

ʥʵʛʜʵʣ 20.5 ʤʛ GAE/ʛ, ʬʣʘʚʦʥʦʠʜ ʥʵʛʜʵʣ 11.5 ʤʛ RE/ʛ ʭʵʤʞʵʵʪʵʡ ʘʛʫʫʣʘʛʜʘʞ ʙʘʡʥʘ. 

 

 

 

 

 

 

 

 

 

ɿʫʨʘʛ 2.1. ʆʶʫʪʥʫʫʜ ʩʫʜʘʣʛʘʘʥʳ ʘʞʠʣ ʭʠʡʞ ʙʘʡʛʘʘ ʥʴ 
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2.2.2 ʋʨʛʘʤʣʳʥ ᴇʪʛᴇʨװװʣʩʵʥ ʭʘʥʜ ʛʘʨʛʘʥ ʘʚʩʘʥ ʜװʥ 

100 ʛ ʫʨʛʘʤʣʳʥ ʥʫʥʪʘʛ ʜʵʵʞʠʡʛ 96%-ʠʡʥ ʵʪʘʥʦʣʜ ʭʘʥʜʣʘʥ, ʫʫʩʛʘʛʯʠʡʛ ʚʘʢʫʫʤ 

ʥʵʨʵʛʯʵʵʨ ʟʘʡʣʫʫʣʘʥ ᴇʪʛᴇʨװװʣʩʵʥ ʭʘʥʜ ʛʘʨʛʘʥ ʘʚʘʚ. 

ɿʫʨʘʛ 2.2. ɺʘʢʫʫʤ ʫʫʨʰʫʫʣʘʛʯ ʘʰʠʛʣʘʥ ϺʪʛϺʨϮϮʣʩʵʥ ʭʘʥʜ ʛʘʨʛʘʥ ʘʚʯ ʙʘʡʛʘʘ ʥʴ 

 

2.2.3 ʋʨʛʘʤʣʳʥ ʙװʣʵʛ ʭʘʥʜ ʛʘʨʛʘʥ ʘʚʩʘʥ ʜװʥ 

ᴆʪʛᴇʨװװʣʩʵʥ ʭʘʥʜʳʛ ʫʩʘʥʜ ʩʫʩʧʝʥʟʣʵʥ ʛʝʢʩʘʥ, ʭʣʦʨʦʬʦʨʤ, ʵʪʠʣ-ʘʮʝʪʘʪ, ʙʫʪʘʥʦʣʦʦʨ 

ʪʫʡʣʰʨʘʣʳʛ ʥʴ ʠʭʵʩʛʵʭ ʟʘʤʘʘʨ ʭʘʥʜʣʘʞ ʥʠʡʪ 5 ʙװʣʵʛ ʭʘʥʜ ʛʘʨʛʘʥ ʘʚʘʚ. 

ʍװʩʥʵʛʪ 2.1 ʋʨʛʘʤʣʳʥ ʙװʣʵʛ ʭʘʥʜʥʳ ʛʘʨʮ 

 

 

 

 

 

 

 

ʍʘʥʜ  ʍʵʤʞʵʵ, ʛ 

ɻʝʢʩʘʥ   0.19 

ʍʣʦʨʦʬʦʨʤ   0.14 

ʕʪʠʣ-ʘʮʝʪʘʪ 0.1 

ɹʫʪʘʥʦʣ 0.4 

ʋʩ 0.2 
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ɹϮʜϮϮʚʯ 2.1. ʋʨʛʘʤʣʳʛ ʙϮʣʵʛʣʵʥ ʭʘʥʜʘʣʩʘʥ ʩʭʝʤ 

 

 

ɿʫʨʘʛ 2.3. ɹϮʣʵʛ ʭʘʥʜ ʛʘʨʛʘʥ ʘʚʯ ʙʘʡʛʘʘ ʥʴ 

 

ɻʘʟʨʳʥ ʜʵʵʜ ʭʵʩʵʛ 10ʛ

ᴆʪʛᴇʥ ʭʘʥʜ

ɻʝʢʩʘʥʳ ʙװʣʵʛ 
ʭʘʥʜ (0.19ʛ)

ʋʩʘʥ 
ʣʜʵʛʜʵʣװ

ʍʣʦʨʦʬʦʨʤʳʥ 
ʙװʣʵʛ ʭʘʥʜ (0.14 ʛ)

ʋʩʘʥ 
ʣʜʵʛʜʵʣװ

ʕʪʠʣʘʮʝʪʘʪʳʥ 
ʙװʣʵʛ ʭʘʥʜ (0.1ʛ)

ʋʩʘʥ 
ʣʜʵʛʜʵʣװ

ɹʫʪʘʥʦʣʳʥ ʙװʣʵʛ 
ʭʘʥʜ (0.4ʛ)

ʋʩʘʥ װʣʜʵʛʜʵʣ 
(0.2ʛ)
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2.2.4 ɹװʣʵʛ ʭʘʥʜʫʫʜʘʜ ʙʘʢʪʝʨʠʡʥ ʵʩʨʵʛ ʠʜʵʚʭ ʪʦʜʦʨʭʦʡʣʩʦʥ ʜװʥ 

ɹʘʢʪʝʨʠʡʥ ʮʵʚʵʨ ᴇʩʛᴇʚᴇʨᴇᴇʨ Staphylococcus aureus, Enterococcus faecalis, 

Pseudomonas aeruginosa, Escherichia coli, Bacillus subtilis,Micrococcus luteus ʛʵʩʵʥ 6 

ʪʝʩʪ ʦʤʛʠʡʛ ʘʰʠʛʣʘʥ ʜʵʵʨʭ 5 ʙװʣʵʛ ʭʘʥʜʫʫʜʘʜ ʙʘʢʪʝʨʠʡʥ ʵʩʨʵʛ ʠʜʵʚʭ ʪʦʜʦʨʭʦʡʣʦʚ. 

ʍϮʩʥʵʛʪ .21. ɹϮʣʵʛ ʭʘʥʜʫʫʜʳʥ ʙʘʢʪʝʨʠʡʥ ʵʩʨʵʛ ʠʜʵʚʭ 

ᴆʪʛᴇʨװװʣʩʵʥ 

ʙװʣʵʛ ʭʘʥʜ 

ʉʘʘʪʫʫʣʘʭ ʭװʨʵʵ, D (ʤʤ) 

B.subtilis E.faecalis S.aureus E.coli Ps.aeruginosa M.luteus 

ɻʝʢʩʘʥ 6 - - - - - 

ʍʣʦʨʦʬʦʨʤ 8 10 8 9 - 12.5 

ʕʪʠʣ-ʘʮʝʪʘʪ 9 8 8 - - 23 

ʥ-ɹʫʪʘʥʦʣ - - - - - - 

ʋʩ - - - - - - 

ʄʝʪʘʥʦʣ (-) - - - - - - 

ʂʘʥʘʤʠʮʠʥ 

(+) 

18.5 11 21 16 10 25 

 ʊʘʡʣʙʘʨ: (-) ʠʜʵʚʭʛϮʡ 
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ɿʫʨʘʛ 2.4. ʋʣʘʘʥ ʛʦʸʦʥʳ ʙϮʣʵʛ ʭʘʥʜʫʫʜʘʜ ϮʟϮϮʣʩʵʥ ʙʘʢʪʝʨʠʡʥ  ʵʩʨʵʛ ʠʜʵʚʭ 

ʪʦʜʦʨʭʦʡʣʩʦʥ ʜϮʥ. 1. ɻʝʢʩʘʥ, 2. ʍʣʦʨʦʬʦʨʤ, 3.ʕʪʠʣʘʮʝʪʘʪ, 4. ɹʫʪʘʥʦʣ, 5.ʋʩ, ʂ-

ʢʘʥʘʤʠʮʠʥ, ʉ-ʄʝʪʘʥʦʣ.  

ɿʫʨʘʛ 2.5. ɹʘʢʪʝʨʠʡʥ ʵʩʨʵʛ ʠʜʵʚʭ ʪʦʜʦʨʭʦʡʣʞ ʙʘʡʛʘʘ ʙʘʡʜʘʣ 

 

2.2.5 ɹװʣʵʛ ʭʘʥʜʫʫʜʘʜ ʥʠʤʛʵʥ װʝʠʡʥ ʭʨʦʤʘʪʦʛʨʘʬʠ ʷʚʫʫʣʩʘʥ ʜװʥ 

ɹװʣʵʛ ʭʘʥʜ ʙװʨʠʡʛ ʭʣʦʨʦʬʦʨʤ:ʤʝʪʘʥʦʣ:ʫʩ (7:3:0.4) ʫʫʩʛʘʛʯʠʡʥ ʩʠʩʪʝʤʵʵʨ 

ʥʠʤʛʵʥ װʝʠʡʥ ʭʨʦʤʘʪʦʛʨʘʬʠ (HYX) ʷʚʫʫʣʘʚ. ʅתʍ ʷʚʫʫʣʘʥ 5%-ʠʡʥ ʭװʭʨʠʡʥ 

ʭװʯʣʠʡʥ ʩʧʠʨʪʵʥ ʫʫʩʤʘʣ, 1%-ʠʡʥ ʚʘʥʠʣʠʥʳ ʩʧʠʨʪʵʥ ʫʫʩʤʘʣʘʘʨ ʰװʨʰʠʭʵʜ ʭʵʜ 

ʭʵʜʵʥ ʙʦʜʠʩ ʙʘʡʛʘʘ ʥʴ ʘʞʠʛʣʘʛʜʘʚ. ʀʣʨװװʣʵʛʯ ʙʦʜʠʩʦʦʨ ʰװʨʰʠʭʵʜ ʬʝʥʦʣʪ ʥʵʛʜʵʣ 

ʰʘʨ, ʪʨʠʪʝʨʧʝʥʪ ʥʵʛʜʣװװʜ ʥʠʣ ʷʛʘʘʥ ᴇʥʛᴇ װװʩʛʵʜʵʛ. 

 

ɿʫʨʘʛ 2.6. ʅʠʤʛʵʥ װʝʠʡʥ ʭʨʦʤʘʪʦʛʨʘʤʤ. 5% ʭϮʭʨʠʡʥ ʭϮʯʠʣ, 1% ʚʘʥʠʣʣʠʥ ʰϮʨʩʥʠʡ 

ʜʘʨʘʘ.1.ɻʝʢʩʘʥ, 2.ʍʣʦʨʦʬʦʨʤ, 3.ʕʪʠʣ-ʘʮʝʪʘʪ, 4.ɹʫʪʘʥʦʣ, 5. ʋʩʘʥ ᴇʪʛᴇʨװװʣʩʵʥ 

ʭʘʥʜ 
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ɿʫʨʘʛ 2.7. ʅʠʤʛʵʥ װʝʠʡʥ ʭʨʦʤʘʪʦʛʨʘʬʠʡʥ ʢʘʤʝʨ 

2.2.6 ɹװʣʵʛ ʭʘʥʜʫʫʜʘʜ ʘʥʪʠʦʢʩʠʜʘʥʪ ʠʜʵʚʭ ʪʦʜʦʨʭʦʡʣʩʦʥ ʜװʥ 

ʋʣʘʘʥ ʛʦʸʦʥʳ 5 ʙװʣʵʛ ᴇʪʛᴇʨװװʣʩʵʥ ʭʘʥʜ ʙװʨʠʡʥ ʤʝʪʘʥʦʣʜ ʫʫʩʛʘʥ ʘʥʪʠʦʢʩʠʜʘʥʪ 

ʠʜʵʚʭʠʡʛ װʟʵʭʵʜ ʭʣʦʨʦʬʦʨʤ, ʵʪʠʣʘʮʝʪʘʪʳʥ ʭʘʥʜ ʭʘʨʴʮʘʥʛʫʡ ʭװʯʪʵʡ ʘʥʪʠʦʢʠʜʘʥʪ 

ʠʜʵʚʭʪʵʡ ʙʘʡʩʘʥ ʙʘ ʙʫʪʘʥʦʣ ʙʦʣʦʥ ʫʩʘʥ ʭʘʥʜʫʫʜʘʜ ʠʜʵʚʭ ʠʣʵʨʩʵʥʛװʡ. 

 

ʍϮʩʥʵʛʪ .22 . ɹϮʣʵʛ ʭʘʥʜʫʫʜʳʥ ʘʥʪʠʦʢʩʠʜʘʥʪ ʠʜʵʚʭ 

ᴆʪʛᴇʨװװʣʩʵʥ ʙװʣʵʛ ʭʘʥʜ IC50, ʤʢʛ/ʤʣ 

ɻʝʢʩʘʥ 113.9 

ʍʣʦʨʦʬʦʨʤ   35.7 

ʕʪʠʣ-ɸʮʝʪʘʪ   85.3 

ɹʫʪʘʥʦʣ                  >200 

ʋʩ                  >200 

ʈʫʪʠʥ (ʭʷʥʘʣʪ)                       5.67 

 

 

  

ʊʘʡʣʙʘʨ: >200 ʤʢʛ/ʤʣ ʘʥʪʠʦʢʩʠʜʘʥʪ ʠʜʵʚʭʛϮʡ 
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ɼתɻʅʕʃʊ 

ɿװװʥʛʘʨʳʥ ʛʦʸʦʥʳ ʬʠʪʦʭʠʤʠʡʥ ʥʘʡʨʣʘʛʳʛ ʪʦʛʪʦʦʞ, ʙװʣʵʛ ʭʘʥʜ ʙװʨʠʡʥ 

ʙʘʢʪʝʨʠʡʥ ʵʩʨʵʛ ʠʜʵʚʭ, ʘʥʪʠʦʢʩʠʜʘʥʪ ʠʜʵʚʭʠʡʛ ʪʦʜʦʨʭʦʡʣʦʭʦʜ ʭʣʦʨʦʬʦʨʤ ʙʦʣʦʥ 

ʵʪʠʣʘʮʝʪʘʪʳʥ ʭʘʥʜ ʥʴ ʙʫʩʘʜ ᴇʪʛᴇʨװװʣʩʵʥ ʭʘʥʜʪʘʡ ʭʘʨʴʮʫʫʣʘʭʘʜ ʘʥʪʠʦʢʩʠʜʘʥʪ 

ʠʜʵʚʭ ᴇʥʜᴇʨʪʵʡ, ʙʘʢʪʝʨʠʡʥ ʵʩʨʵʛ ʠʜʵʚʭʪʵʡ ʙʦʣʦʭ ʥʴ ʭʘʨʘʛʜʘʞ ʙʘʡʥʘ. ʕʜʛʵʵʨ װʨ 

ʜװʥʛʵʵʩ ɿװװʥʛʘʨʳʥ ʛʦʸʦ ʥʴ ʘʥʭʜʘʛʯ ʙʦʣʦʥ ʭʦʸʨʜʦʛʯ ʤʝʪʘʙʦʣʠʪʳʛ ʭʘʨʴʮʘʥʛʫʡ ʠʭ 

ʭʵʤʞʵʵʛʵʵʨ ʘʛʫʫʣʩʘʥ ʙʠʦʣʦʛʠʡʥ ʠʜʵʚʭ ᴇʥʜᴇʨʪʵʡ ʵʤʠʡʥ ʫʨʛʘʤʘʣ ʙʦʣʦʭ ʥʴ ʭʘʨʘʛʜʘʞ 

ʙʘʡʥʘ. 

ʀʡʤʜ  ʘʥʪʠʦʢʩʠʜʘʥʪ ʙʦʣʦʥ  ʙʘʢʪʝʨʠʡʥ ʵʩʨʵʛ ʠʜʵʚʭʪʵʡ ᴇʥʜᴇʨʪʵʡ ʵʪʠʣ-ʘʮʝʪʘʪʳʥ 

ʭʘʥʜʳʛ ʮʘʘʰʜʳʥ ʩʫʜʘʣʛʘʘʥʜʘʘ ʩʦʥʛʦʥ ʘʚʯ ʮʵʚʵʨʰװװʣʵʥ, ʭʨʦʤʘʪʦʛʨʘʬʠʡʥ ʘʨʛʘʘʨ 

ʙʠʦʣʦʛʠʡʥ ʠʜʵʚʭʪ ʥʵʛʜʣװװʜʠʡʛ ʷʣʛʘʥ ʘʚʯ ʙװʪʮʠʡʥ ʘʥʘʣʠʟ ʭʠʡʭʵʵʨ ʘʞʠʣʣʘʞ ʙʘʡʥʘ. 
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ɻʫʨʘʚ. Cynomorium songanium-ʘʘʩ ɹɸʂʊɽʈʀʁʅ ʕʉʈʕɻ ʀɼʕɺʍʊ 

ʋʋʈɸɻ ʀʃʕʈתתʃʕʍ ʊʋʈʐʀʃʊ 

 

3.1 ʋɼʀʈʊɻɸʃ  

ʋʨʛʘʤʘʣ ʥʴ ʪᴇʨᴇʣ ʙװʨʠʡʥ ᴇʚʯʠʥ װװʩʛʵʛʯʠʡʥ ʥᴇʣᴇᴇʥʜ ʙʘʡʥʛʘ ᴇʨʪʜᴇʛ ʙʘ ʪװװʥʵʵʩ 

ᴇᴇʨʠʡʛᴇᴇ ʭʘʤʛʘʘʣʘʭ ʙʘʡʛʘʣʠʡʥ ʙʦʣʦʥ ʦʣʜʤʦʣ ʭʘʤʛʘʘʣʘʭ ʩʠʩʪʝʤʪʵʡ ʙʘʡʜʘʛ. 

ʍʘʤʛʘʘʣʘʭ ʩʠʩʪʝʤ ʥʴ ʦʣʦʥ ʪᴇʨʣʠʡʥ ʤʦʣʝʢʫʣʘʘʩ ʪʦʛʪʦʭ ʙʘ ʪװװʥʠʡ ʥʵʛ ʙװʣʵʛ ʥʴ 

ʙʘʢʪʝʨʠʡʥ ʵʩʨʵʛ װʡʣʜʵʣʪ ʧʝʧʪʠʜ ʶʤ.  

ʉʫʜʣʘʘʯʠʜ ʦʣʦʥ ʪᴇʨʣʠʡʥ ʙʘʢʪʝʨʠʡʥ ʵʩʨʵʛ ʧʝʧʪʠʜʠʡʛ ʫʨʛʘʤʣʘʘʩ, ʪʫʭʘʡʣʙʘʣ 

ʫʨʛʘʤʣʠʡʥ װʥʜʵʩ, װʨ, ʠʰ ʥʘʚʯ, ʮʵʮʵʛ ʛʵʭ ʤʵʪ ʙװʭʠʡ ʣ ʭʵʩʛʵʵʩ ʠʣʨװװʣʩʵʵʨ ʙʘʡʥʘ 

(doi:10.1007/s12223-013-0280-4, Broekaert, W.F. et al., 1995; Mkrtchyan, H. et al., 

2010; Rajanbabu, V. and Chen, J.Y., 2011). ʄʠʢʨʦʙʳʥ ʵʩʨʵʛ ʧʝʧʪʠʜ ʥʴ ʤᴇᴇʛᴇʥʮᴇʨ, 

ʚʠʨʫʩ, ʛʨʘʤ-ʵʝʨʵʛ ʙʘ ʛʨʘʤ-ʩᴇʨᴇʛ ʙʘʢʪʝʨʠʡʥ ʵʩʨʵʛ ʤʘʰ ᴇʨʛᴇʥ ʤʫʞʠʜ ʠʜʵʚʭʪʵʡ 

ʙʦʣʦʭʳʛ ʩʫʜʘʣʛʘʘʥʳ װʨ ʜװʥ ʭʘʨʫʫʣʞ ʙʘʡʥʘ (Gunburg and Koren, 2008; Jenssen et al., 

2006; Rives et al., 2009; Ulvatne, 2003). 

ɸʥʪʠʙʠʦʪʠʢʪ ʪʵʩʚʵʨʪʵʡ ʙʘʢʪʝʨʠ ʦʣʥʦʦʨ ʙʠʡ ʙʦʣʞ ʙʘʡʛʘʘ ʥʴ ʘʥʪʠʙʠʦʪʠʢʠʡʛ 

ʦʨʣʦʭ ʙʘʢʪʝʨʠʡʥ ʵʩʨʵʛ װʡʣʜʵʣʪʵʡ, ʭʦʨʦʥ ʯʘʥʘʨʛװʡ ʙʘʡʛʘʣʠʡʥ ʥʵʛʜʣʠʡʛ ʰʠʥʵʵʨ 

ʠʣʨװװʣʞ, װʡʣʯʣʵʭ ʤʝʭʘʥʠʟʤʳʛ ʩʫʜʣʘʥ, ʪװװʥʜ ʪʫʣʛʫʫʨʣʘʩʘʥ ʰʠʥʵ ʵʤʠʡʥ ʜʠʟʘʡʥ 

ʰʠʥʵʵʨ ʛʘʨʛʘʥ ʘʚʘʭ ʩʫʜʘʣʛʘʘʥʳ ʘʞʠʣ ʵʨʜʵʤʪʜʠʡʥ ʘʥʭʘʘʨʣʳʛ ʠʭʵʵʨ ʪʘʪʘʞ ʙʘʡʥʘ.  

ɹʠʜ ʵʥʵ ʘʞʣʘʘʨ ʤʦʥʛʦʣ ʦʨʦʥʜ ʫʨʛʘʜʘʛ Cynomorium songanium -ʘʘʩ ʤʠʢʨʦʙʳʥ 

ʵʩʨʵʛ ʠʜʵʚʭʪ ʧʝʧʪʠʜ ʠʣʨװװʣʵʭ ʪʫʨʰʠʣʪ ʷʚʫʫʣʘʭ ʟʦʨʠʣʪ ʪʘʚʠʚ. 
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3.2. ʉʋɼɸʃɻɸɸʅʓ ʄɸʊɽʈʀɸʃ ɹɸ ɸʈɻɸ ɿתʁ  

3.2.1 ʉʫʜʘʣʛʘʘʥʳ ʜʵʵʞ ʙʘ ʤʘʪʝʨʠʘʣ.  

Cynomorium songanium ʫʨʛʘʤʣʳʛ ʩʫʜʘʣʛʘʘʥʳ ʜʵʵʞ ʙʦʣʛʦʥ ʘʚʘʚ. ɻʦʚʴ-ɸʣʪʘʡ 

ʘʡʤʛʠʡʥ ʎʦʛʪ ʩʫʤʳʥ ɹʘʷʥʪʦʦʨʦʡ ʙʘʛʠʡʥ ʥʫʪʘʛ ʕʵʞ ʭʘʡʨʭʘʥ ʫʫʣʳʥ ᴇʚᴇʨ ʵʥʛʵʨ 

ʍʘʷʘʛʳʥ ʫʩ ʛʵʭ ʛʘʟʨʘʘʩ ʮʫʛʣʫʫʣʞ ɹʠʦʣʦʛʠʡʥ ʪʵʥʭʠʤʠʡʥ ʧʨʦʬʝʩʩʦʨ ɼ.ʉʫʨʘʥ 

ʘʥʛʠʣʘʣ ʟװʡʥ ʪʦʜʦʨʭʦʡʣʦʣʪ ʭʠʡʩʵʥ ʫʨʛʘʤʣʳʛ ʩʫʜʘʣʛʘʘʥʜ ʘʰʠʛʣʘʩʘʥ.  

3.2.2 ʋʨʛʘʤʣʳʥ ʜʵʵʞ ʙʵʣʪʛʵʭ.  

ɻʘʟʨʳʥ ʜʵʵʨʭ ʙʦʣʦʥ ʛʘʟʨʳʥ ʜʦʦʨʭ ʭʵʩʛʠʡʛ ʩʘʣʛʘʞ ʩʘʡʪʘʨ ʥʫʥʪʘʛʣʘʩʘʥ 

ʫʨʛʘʤʣʳʥ ʜʵʵʞʵʵʩ 5 ʛʨʘʤʤʳʛ ʞʠʛʥʵʥ ʘʚʯ, ʢʝʨʘʤʠʢ ʰʘʘʟʘʥ ʘʷʛʘʥʜ ʰʠʥʛʵʥ ʘʟʦʪʳʥ 

ʪʫʩʣʘʤʞʪʘʡ ʩʘʡʪʘʨ ʥʫʥʪʘʛʣʘʥ, ʪװװʥʠʡʛʵʵ 50 ʤʄ-ʠʡʥ ʬʦʩʬʘʪ ʥʘʪʨʳʥ ʙʫʬʝʨʪ (pH 

7.5) ʵʩʚʵʣ CTAB ʙʫʬʝʨʪ ʫʫʩʛʘʥ ʘʚʩʘʥ. ʋʫʩʛʘʥ ʘʚʩʘʥ ʭʘʥʜʳʛ 15ô000 ʵʨʛ/ʤʠʥ (rpm) 

ʭʫʨʜʪʘʡʛʘʘʨ 15 ʤʠʥʫʪ 3 ʫʜʘʘʛʠʡʥ ʜʘʚʪʘʣʪʪʘʡʛʘʘʨ ʮʝʥʪʨʠʬʫʛʜʵʞ, ʩװʧʝʨʥʘʪʘʥʪʠʡʛ 

ʩʘʣʛʘʥ ʘʚʯ, ʮʘʘʩʘʥ ʬʠʣʴʪʨʵʵʨ ʰװװʩʵʥ. ʐװװʩʵʥ ʭʘʥʜʥʳ ʜʵʵʞʠʡʛ ʭᴇʣʜᴇᴇʥ ʭʘʪʘʘʛʯʘʘʨ 

ʭʫʫʨʘʡ ʙʦʣʛʦʩʦʥ ʙʘ ʭʘʪʘʘʩʘʥ ʜʵʵʞʵʵ -40ʉ-ʜ ʭʘʜʛʘʣʞ, ʜʘʨʘʘ ʜʘʨʘʘʛʠʡʥ ʪʫʨʰʠʣʪʘʥʜ 

ʘʰʠʛʣʘʩʘʥ.  

3.2.3 ɻʝʣʴ ʬʠʣʴʪʨʘʮʠ ʭʨʦʤʘʪʦʛʨʘʬʠ. 

ʋʨʛʘʤʣʳʥ ʭʘʥʜʳʛ ʛʝʣʴ ʬʠʣʴʪʨʘʮʠʡʥ ʘʨʛʘʘʨ (sephadex-50, HealthCare, Life 

Science, UK) ʬʨʘʢʮ ʙʦʣʛʦʥ ʩʘʣʛʘʩʘʥ. ɻʝʣʴ ʬʠʣʴʪʨʘʮʠ ʷʚʫʫʣʘʭ sephadex-50 ʛʝʣʴ 

ʙװʭʠʡ ʭʨʦʤʘʪʦʛʨʘʬʠʜ 1.5 ʤʣ ʜʵʵʞʠʡʛ ʥʵʤʞ, ʛʝʣʴʜ ʙװʨʵʥ ʥʵʚʯʠʥ ʦʨʩʥʳ ʜʘʨʘʘ 30 

ʤʄ (pH 7.5) ʊʨʠʩ-HCl, 100 ʤʄ NaCl ʙװʭʠʡ ʙʫʬʝʨʠʡʛ 0.6 ʤʣ/ʤʠʥ ʫʨʩʛʘʣʳʥ 

ʭʫʨʜʪʘʡʛʘʘʨ ʛװʡʣʛʵʞ, ʪʫʩ ʙװʨ ʥʴ 2 ʤʣ ʙʘʡʭʘʘʨ ʪʦʦʮʦʞ, ʜʵʵʞʠʡʛ ʬʨʘʢʮʣʘʥ ʪʦʩʯ 

ʘʚʩʘʥ. ɻʘʨʛʘʞ ʘʚʩʘʥ ʬʨʘʢʮ ʙװʨʠʡʥ ʰʠʥʛʵʵʣʪʠʡʥ ʩʧʝʢʪʨʠʡʛ UV-Vis 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʵʵʨ (Shimadzu UV-140) 200-500 ʥʤ ʜʦʣʛʠʦʥʳ ʫʨʪʳʥ ʤʫʞʠʜ 

ʭʵʤʞʠʞ, ʫʫʨʘʛʪ ʥʵʛʜʵʣ ʘʛʫʫʣʘʛʜʘʞ ʙʘʡʛʘʘ ʵʩʵʭʠʡʛ ʪʦʜʦʨʭʦʡʣʦʚ.  

3.2.4 ɹʘʢʪʝʨʠʡʥ ʵʩʨʵʛ ʠʜʵʚʭʠʡʛ ASTM E2179 ʘʨʛʘʘʨ ʪʦʜʦʨʭʦʡʣʦʭ.  

Escherichia coli, Enterococcus faecalis, Staphylococcus aureus, Bacillus subtilis, 

Pseudomonas aeruginosa, Salmonella enteric ʟʵʨʵʛ ʙʘʢʪʝʨʠʡʥ ʵʩʨʵʛ ʠʜʵʚʭʠʡʛ ASTM 

E2179 ʘʨʛʘʘʨ ʪʦʜʦʨʭʦʡʣʦʚ. ᴆʩᴇʣʪʠʡʥ ʣʦʛʘʨʠʬʤ ʬʘʟ ʜʘʭʴ 2x104 ʙʘʢʪʝʨʠʡʥ ʵʩʠʡʛ 25 

ʤʢʛ/ʤʣ ʢʦʥʮʝʥʪʨʘʮʠ ʙװʭʠʡ Cynomorium songanium ʫʨʛʘʤʣʘʘʩ ʩʘʣʛʩʘʥ ʫʫʨʛʠʡʥ 

ʬʨʘʢʮʠʡʥ ʭʘʤʪ 370ʉ-ʜ ʭʦʸʨ ʮʘʛʠʡʥ ʪʫʨʰ ʠʥʢʫʙʘʮʠ ʭʠʡʛʵʵʜ ʭʘʪʫʫ ʪʵʞʵʵʣʪ ʦʨʯʠʥʜ 
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ʰʠʣʞװװʣʵʥ 24 ʮʘʛʠʡʥ ʪʫʨʰ 370ʉ-ʜ װʨʛʵʣʞʣװװʣʵʥ ᴇʩʛᴇʚᴇʨʣᴇʞ, װװʩʩʵʥ ʢʣʦʥʳ 

ʪʦʦʛʦʦʨ ʙʘʢʪʝʨʠʡʥ ʵʩʨʵʛ ʠʜʵʚʭʠʡʛ װʥʵʣʵʚ. 

3.2.5 ʄᴇʥʛᴇʥʠʡ ʥʠʪʨʘʪʘʘʨ ʙʫʜʘʭ-ʪʨʠʮʠʥ SDS-ʛʝʣʴ ʵʣʝʢʪʨʦʬʦʨʝʟ.  

Cynomorium songanium ʫʨʛʘʤʣʳʥ ʜʵʵʞʵʵʩ ʬʨʘʢʮʣʘʥ ʛʘʨʛʘʞ ʘʚʩʘʥ ʜʘʨʘʘʛʠʡʥ 

ʰʘʪʥʳ ʜʵʵʞʠʡʥ ʰʠʥʛʵʵʣʪʠʡʥ ʩʧʝʢʪʨʠʡʛ ʭʘʨʴʮʫʫʣʘʥ װʟʵʞ, 215 ʥʤ ʙʦʣʦʥ 280 ʥʤ-ʜ 

ʭʘʨʴʮʘʥʛʫʡ ᴇʥʜᴇʨ ʰʠʥʛʵʵʣʪʪʵʡ ʬʨʘʢʮʠʫʜʳʛ ʩʦʥʛʦʥ, ʪʨʠʮʠʥ SDS-ʧʦʣʠʘʢʨʠʣʘʤʠʜ 

ʛʝʣʴ ʵʣʝʢʪʨʦʬʦʨʝʟ-ʠʡʥ (Tricine-SDS PAGE) ʪʫʨʰʠʣʪ ʷʚʫʫʣʞʤ, ʤᴇʥʛᴇʥʠʡ 

ʥʠʪʨʘʪʘʘʨ ʙʫʜʘʚ. ʕʣʝʢʪʨʦʬʦʨʝʟʠʡʥ ʪʫʨʰʠʣʪʘʥʜ 12%-ʠʡʥ SDS-ʧʦʣʠʘʢʨʠʣʘʤʠʜʳʥ 

ʛʝʣʴ ʘʰʠʛʣʘʩʘʥ ʙʘ ʪʦʛʪʤʦʣ ʭװʯʜʣʠʡʥ ʫʪʛʳʛ 100 ɺ ʙʘʡʭʘʘʨ ʩʦʥʛʦʩʦʥ ʙʦʣʥʦ.  

SDS-ʧʦʣʠʘʢʨʠʣʘʤʠʜʳʥ ʛʝʣʠʡʛ ʵʪʘʥʦʣʦʦʨ 2 ʫʜʘʘ ʫʛʘʘʞ 0.8 ʤʄ ʥʘʪʨʠʡʥ 

ʪʠʦʩʫʣʴʬʘʪʠʡʥ ʫʫʩʤʘʣʜ 45 ʤʠʥʫʪ ʠʥʢʫʙʘʮ ʭʠʡʩʵʥʠʡ ʜʘʨʘʘ ʤᴇʥ ʵʪʘʥʦʣʦʦʨ 2 ʫʜʘʘ 

ʫʛʘʘʩʘʥ. ʅʘʪʨʠʡʥ ʪʠʦʩʫʣʴʬʘʪʠʡʥ ʫʫʩʤʘʣʘʘʨ ʠʥʢʫʙʘʮ ʭʠʡʩʵʥ ʛʝʣʠʡʛ 12 ʤʄ 

ʤᴇʥʛᴇʥʠʡ ʥʠʪʨʘʪʠʡʥ ʫʫʩʤʘʣʘʘʨ ʙʫʜʘʞ ʪʦʜʨʫʫʣʘʛʯ ʫʫʩʤʘʣʘʘʨ ʪʦʜʨʫʫʣʞ װʨ ʜװʥʛ 

ʟʫʨʘʛʪ ʙʫʫʣʛʘʚ. 
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3.3 ʉʋɼɸʃɻɸɸʅʓ תʈ ɼתʅ, ʍʕʃʕʃʎתתʃʕɻ 

Cynomorium songanium ʫʨʛʘʤʣʳʥ ʛʘʟʨʳʥ ʜʵʵʜ, ʜʦʦʜ ʭʵʩʵʛʪ ʭʫʚʘʘʞ ʭʘʥʜʣʘʥ ʜʵʵʞ 

ʪʫʩ ʙװʨʠʡʛ ʛʝʣʴ ʬʠʣʴʪʨʘʮʠʡʥ ʘʨʛʘʘʨ ʬʨʘʢʮyyʜʘʜ ʩʘʣʛʘʥ ʬʨʘʢʮ ʙװʨʠʡʛ 215 ʙʦʣʦʥ 

280 ʥʤ ʜʦʣʛʠʦʥʳ ʫʨʪʪʘʡ ʰʠʥʛʵʵʣʪʠʡʥ ʩʧʝʢʪʨʠʡʛ ʭʵʤʞʠʚ (ɿʫʨʘʛ 3.1 ʙʘ 3.2). 

ʐʠʥʛʵʵʣʪʠʡʥ ʩʧʝʢʪʨʠʡʥ ʰʘʣʛʫʫʨʘʘʨ Cynomorium songanium-ʠʡʥ ʫʨʛʘʤʣʳʥ ʛʘʟʨʳʥ 

ʜʵʵʜ, ʜʦʦʜ ʬʨʘʢʮʫʫʜʠʡʛ ʥʵʛʪʛʵʞ I (ʰʠʥʛʵʵʣʪ ʙʘʛʘ) ʙʦʣʦʥ II (ʰʠʥʛʵʵʣʪ ᴇʥʜᴇʨ) ʬʨʘʢʮ 

ʙʦʣʛʦʚ. ʊʫʨʰʣʘʛʳʥ װʨ ʜװʥʛʵʵʨ I ʙʦʣʦʥ II ʬʨʘʢʮʘʜ ʙʘʢʪʝʨʠʡʥ ʵʩʨʵʛ ʠʜʵʚʭʪ ʫʫʨʘʛʪ 

ʥʵʛʜʵʣ ʙʘʡʭ װʥʜʵʩʪʵʡ ʛʵʩʵʥ ʘʥʭʜʘʛʯ ʜװʛʥʵʣʪ ʭʠʡʭ ʙʦʣʦʤʞʠʡʛ ʦʣʛʦʞ ʙʘʡʥʘ.  

 

ɿʫʨʘʛ 3.1. Cynomorium songanium ʫʨʛʘʤʣʳʥ ʛʘʟʨʳʥ ʜʵʵʜ ʭʵʩʛʠʡʛ 

ʭʘʥʜʣʘʛʜʩʘʥ ʜʵʵʞʵʵʩ ʩʘʣʛʘʥ ʘʚʩʘʥ ʬʨʘʢʮʫʫʜʳʥ ʰʠʥʛʵʵʣʪʠʡʥ 

ʩʧʝʢʪʨ.  

Cynomorium songanium ʫʨʛʘʤʣʘʘʩ ʬʨʘʢʮʣʘʥ ʛʘʨʛʘʞ ʘʚʩʘʥ ʜʵʵʞʠʡʥ Escherichia coli, 

Enterococcus faecalis, Staphylococcus aureus, Bacillus subtilis, Pseudomonas 

aeruginosa, Micrococcus luteus ʙʘʢʪʝʨʠʫʜʳʥ ʵʩʨʵʛ ʠʜʵʚʭʠʡʛ ʟʦʥ ʜʠʬʬʫʟʠʡʥ ʘʨʛʘʘʨ 

ʰʘʣʛʘʞ, ʪʫʨʰʠʣʪʳʥ װʨ ʜװʥʛ ɿʫʨʘʛ 3.3 ʙʘ ʍװʩʥʵʛʪ 3.1-ʪ ʪʫʩ ʪʫʩ װʟװװʣʵʚ.  
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ɿʫʨʘʛ 3.2. Cynomorium songanium ʫʨʛʘʤʣʳʥ ʛʘʟʨʳʥ ʜʵʵʜ ʭʵʩʛʠʡʛ 

ʭʘʥʜʣʘʛʜʩʘʥ ʜʵʵʞʵʵʩ ʩʘʣʛʘʥ ʘʚʩʘʥ ʬʨʘʢʮʫʫʜʳʥ ʰʠʥʛʵʵʣʪʠʡʥ 

ʩʧʝʢʪʨ.  

 

ɿʦʥ ʜʠʬʬʫʟʠʡʥ ʘʨʛʘʘʨ ʰʘʣʛʘʩʘʥ ʪʫʨʰʣʘʛʳʥ װʨ ʜװʥʛʵʵʩ ʭʘʨʘʭʘʜ ʥʵʛʜװʛʵʵʨ 

ʬʨʘʢʮʠʡʥ ʜʵʵʞ Staphylococcus aureus, Bacillus subtilis, Pseudomonas aeruginosa, 

Micrococcus luteus ʙʘʢʪʝʨʠʡʥ ʵʩʨʵʛ ʠʜʵʚʭʪʵʡ ʙʘʡʛʘʘ ʪʫʣ ʪʫʩ ʜʵʵʞʠʡʛ ʩʦʥʛʦʥ 

ʙʘʢʪʝʨʠʡʥ ʵʩʨʵʛ ʠʜʵʚʭʠʡʛ ASTM E2179 ʘʨʛʘʘʨ ʜʘʭʠʥ ʰʘʣʛʘʞ, ʪʫʨʰʠʣʪʳʥ װʨ ʜװʥʛ 

ʍװʩʥʵʛʪ 3.2-ʜ װʟװװʣʵʚ. 

 

ʍϮʩʥʵʛʪ 3.1. Cynomorium songanium -ʘʘʩ ʬʨʘʢʮʘʣʩʘʥ ʜʵʵʞ ʙϮʨʠʡʥ ʙʘʢʪʝʨʠʡʥ 

ʵʩʨʵʛ ϮϮʩʛʵʩʵʥ ʟʦʥʳ ʭʵʤʞʵʵ. 

 ̄ ɼʵʵʞ / ʙʘʢʪʝʨ 

 ʩʩʵʥ ʘʨʠʫʥ ʟʦʥ, ʤʤװת
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1 ʌʦʩʬʘʪ ʥʘʪʨʠʡʥ ʙʫʬʝʨ (I) 0 0 0 0 0 0 

 ɻʘʟʨʳʥ ʜʵʵʜ ʬʨʘʢʮ I 0 0 0 0 0 0 

2 ɻʘʟʨʳʥ ʜʦʦʜ ʬʨʘʢʮ I 1.5±0.3 0 0 0 0 1±0.1 

3 ɻʘʟʨʳʥ ʜʵʵʜ ʬʨʘʢʮ II  3±0.3 0 1±0.2 1±0.1 2±0.3 4±0.2 

4 ɻʘʟʨʳʥ ʜʦʦʜ ʬʨʘʢʮ II  2±0.3 0 2±0.3 3±0.4 3±0.3 6±0.2 
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ɿʫʨʘʛ 3.3. Cynomorium songanium ʬʨʘʢʮʘʣʩʘʥ ʜʵʵʞʠʡʥ ʙʘʢʪʝʨʠʡʥ ʵʩʨʵʛ 

ʠʜʵʚʭʠʡʛ ʟʦʥ ʜʠʬʬʫʟʠʡʥ ʘʨʛʘʘʨ ʰʘʣʛʘʩʘʥ ʪʫʨʰʣʘʛʳʥ Ϯʨ ʜϮʥ. ɸ) Escherichia 

coli, ɹ) Bacillus subtilis ɺ) Micrococcus luteus, ɻ) Staphylococcus aureus, ɼ) 

Enterococcus faecalis, ɽ) Pseudomonas aeruginosa. ʅʫʪʨʝʡʥʪ ʘʛʘʨ ʪʵʞʵʵʣʪ 

ʦʨʯʠʥ ʙϮʭʠʡ ʪʘʚʛʘʥʜ ʬʨʘʢʮ ʪʫʩ ʙϮʨʵʵʩ 100 ʤʢʣ ʭʘʥʜʳʛ ʘʰʠʛʣʘʩʘʥ. ϭϮʥʜ: 

ɻʘʟʨʳʥ ʜʵʵʜ ʬʨʘʢʮ I (1), ɻʘʟʨʳʥ ʜʦʦʜ ʬʨʘʢʮ I (2), ʙʫʬʬʝʨ (3), ɻʘʟʨʳʥ ʜʦʦʜ 

ʬʨʘʢʮ II (4), ɻʘʟʨʳʥ ʜʵʵʜ ʬʨʘʢʮ II (5).  

 

ASTM E2179 ʘʨʛʘʘʨ ʭʠʡʩʵʥ ʪʫʨʰʠʣʪʳʥ װʨ ʜװʥ Cynomorium songanium-ʠʡʥ ʛʘʟʨʳʥ 

ʜʵʵʜ, ʜʦʦʜ ʭʵʩʛʠʡʥ II ʬʨʘʢʮ ʙʘʢʪʝʨʠʡʥ ʵʩʨʵʛ ᴇʥʜᴇʨ ʠʜʵʚʭʪʵʡ ʙʦʣʦʭʳʛ ʜʘʚʭʘʨ ʙʘʪʘʣʞ 

ʙʘʡʥʘ.  

ʍϮʩʥʵʛʪ 2. Cynomorium songanium -ʘʘʩ ʬʨʘʢʮʘʣʩʘʥ ʜʵʵʞʠʡʥ ʙʘʢʪʝʨʠʡʥ ʵʩʨʵʛ 

ʠʜʵʚʭʠʡʛ ASTM E2179 ʘʨʛʘʘʨ ʰʘʣʛʘʩʘʥ ʪʫʨʰʠʣʪʳʥ Ϯʨ ʜϮʥ. 

 ̄ ɼʵʵʞ / ʙʘʢʪʝʨ 
ʂʣʦʥʳ ʪʦʦ/ʤʣ (CFU/ml) 

S.aureus B.subtilis E.faecalis M.luteus 

1 ʌʦʩʬʘʪ ʥʘʪʨʠʡʥ ʙʫʬʝʨ 

(I) 220±10 186±11 188±9 250±16 

2 ɻʘʟʨʳʥ ʜʵʵʜ ʬʨʘʢʮ I 123±16 87±13 123±21 119±14 

3 ɻʘʟʨʳʥ ʜʵʵʜ ʬʨʘʢʮ II  168±21 56±14 151±16 98±13 
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ʊʫʨʰʣʘʛʳʥ װʨ ʜװʥʛʵʵʩ ʭʘʨʘʭʘʜ Cynomorium songanium ʫʨʛʘʤʣʳʛ ʭʘʥʜʣʘʛʜʩʘʥ 

ʛʘʟʨʳʥ ʜʵʵʜ, ʜʦʦʜ ʭʵʩʛʠʡʥ II  ʬʨʘʢʮ ʫʫʨʘʛʪ ʥʵʛʜʵʣ ʘʛʫʫʣʘʭ ʤʘʛʘʜʣʘʣ ᴇʥʜᴇʨ ʙʘʡʚ. 

ʀʡʤʵʵʩ ʙʠʜ ʵʜʛʵʵʨ ʜʵʵʞ ʪʫʩ ʙװʨʵʵʨ ʤᴇʥʛᴇʥʠʡ ʥʠʪʨʘʪʘʘʨ ʙʫʜʘʭ-ʪʨʠʮʠʥ SDS ʛʝʣʴ 

ʵʣʝʢʪʨʦʬʦʨʝʟʠʡʥ ʪʫʨʰʠʣʪ ʷʚʫʫʣʘʚ (ɿʫʨʘʛ 3.4). 

 

 

ɿʫʨʘʛ 3.4. Cynomorium songanium -ʘʘʩ ʬʨʘʢʮʘʣʩʘʥ ʜʵʵʞʠʡʥ ʛʝʣʴ 

ʵʣʝʢʪʨʦʬʦʨʝʟ. ʋʫʨʘʛʪ ʥʵʛʜʵʣ ʘʛʫʫʣʘʛʜʘʭ ʤʘʛʘʜʣʘʣʪʘʡ ʛʵʞ Ϯʟʩʵʥ 

ʬʨʘʢʮʠʫʜʳʛ ʥʵʛʪʛʵʥ ʪʫʭʘʡʥ ʫʨʛʘʤʣʳʥ ʛʝʣʴ ʵʣʝʢʪʨʦʬʦʨʝʟʠʡʥ ʜʵʵʞ 

ʙʵʣʜʩʵʥ. ɻʘʟʨʳʥ ʜooʜ ʭʵʩʵʛ ʬʨʘʢʮ II  (ʙʘʛʘʥʘ 1, 2), ʛʘʟʨʳʥ ʜʵʵʜ ʭʵʩʵʛ ʬʨʘʢʮ 

II  (3, 4), ʛʘʟʨʳʥ ʜooʜ ʭʵʩʵʛ ʬʨʘʢʮ I (5, 6), ʛʘʟʨʳʥ ʜʵʵʜ ʭʵʩʵʛ ʬʨʘʢʮ I (7, 8). 

 

ɻʝʣʴ ʵʣʝʢʪʨʦʬʦʨʝʟʠʡʥ ʪʫʨʰʠʣʪʳʥ װʨ ʜװʥ Cynomorium songanium-ʠʡʥ ʛʘʟʨʳʥ 

ʜʵʵʜ, ʜʦʦʜ ʭʵʩʛʠʡʥ II ʬʨʘʢʮʠʜ 20 ʢɼʘ ʦʨʯʠʤ ʤʦʣʝʢʫʣ ʞʠʥʪʵʡ ʫʫʨʘʛʪ ʥʵʛʜʣʠʡʥ ʙʘʥʜ 

(Band) ʪʦʜ ʠʣʵʨʯ ʙʘʡʛʘʘʛ ʭʘʨʫʫʣʞ ʙʘʡʥʘ. ɻʘʟʨʳʥ ʜʵʵʜ, ʜʦʦʜ ʭʵʩʛʠʡʥ II ʬʨʘʢʮʠʜ 

ʘʛʫʫʣʘʛʜʘʭ ʫʫʨʘʛʪ ʥʵʛʜʣʠʡʥ ʙʘʥʜʠʡʥ ʤʦʣʝʢʫʣ ʞʠʥ ʭʘʨʴʮʘʥʛʫʡ ʙʘʛʘ ʙʘʡʛʘʘ ʥʴ ʪװװʥʜ 

ʧʝʧʪʠʜ ʘʛʫʫʣʘʛʜʘʭ ʤʘʛʘʜʣʘʣʪʘʡ ʪʫʣ ʙʠʜʥʠʡ ʩʦʥʠʨʭʦʣʳʛ ʪʘʪʘʞ ʙʘʡʥʘ.  

ɹʠʜʥʠʡ ʜʘʨʘʘʛʠʡʥ ʟʦʨʠʣʛʦ ʥʴ ʵʜʛʵʵʨ ʪʫʨʰʠʣʪʳʛ װʨʛʵʣʞʣװװʣʵʥ ʰʘʪʘʣʩʘʥ 

ʭʨʦʤʘʪʦʛʨʘʬʠʡʥ ʘʨʛʘʘʨ ʫʨʛʘʤʘʣ ʜʵʵʞ ʙװʨʵʵʩ ʷʣʛʘʥ ʘʚʩʘʥ ʬʨʘʢʮʠʜ ʘʛʫʫʣʘʛʜʘʭ 

ʫʫʨʘʛʪ ʥʵʛʜʣʠʡʛ ʩʘʣʛʘʥ ʮʵʚʵʨʰװװʣʞ, ʫʣʤʘʘʨ ʩʘʣʛʘʛʜʩʘʥ ʫʫʨʘʛʪ ʥʵʛʜʵʣ ʙװʨʠʡʥ 

ʙʘʢʪʝʨʠʡʥ ʵʩʨʵʛ ʠʜʵʚʭʠʡʛ ʪʦʜʦʨʭʦʡʣʞ, ʙʘʢʪʝʨʠʡʥ ʵʩʨʵʛ ʠʜʵʚʭʪʵʡ ʫʫʨʘʛʪ ʥʵʛʜʣʠʡʥ 

ʘʤʠʥ ʭװʯʣʠʡʥ ʜʘʨʘʘʣʣʳʛ ʪʦʛʪʦʦʞ, ʪװװʥʜ װʥʜʵʩʣʵʥ ʙʘʛʘ ʤʦʣʝʢʫʣ ʞʠʥʪʵʡ, 

ʙʠʦʣʦʛʠʡʥ ʠʜʵʚʭʪʵʡ ʪʫʭʘʡʣʙʘʣ ʙʘʢʪʝʨʠʡʥ ʵʩʨʵʛ ʠʜʵʚʭʪʵʡ ʥʵʛʜʵʣ ʛʘʨʛʘʥ ʘʚʘʭʘʜ 

(drug design) ʦʨʰʠʥʦ. 

  



56 

 

ɸʐʀɻʃɸʉɸʅ ʄɸʊɽʈʀɸʃ  

Rivas, L., Luque-Ortega, J.R., and Andreu, D. (2009). Amphibian antimicrobial 

peptides and Protozoa: lessons from parasites. Biochim. Biophys. Acta 1788, 1570-1581. 

Ulvatne, H. (2003). Antimicrobial peptides: potential use in skin infections. Am. J. 

Clin. Dermatol. 4, 591-595. 

Mirouze M, Sels J, Richard O, Czernic P, Loubet S, Jacquier A, et al. A putative 

novel role for plant defensins: a defensin from the zinc hyperaccumulating plant, 

Arabidopsis halleri, confers zinc tolerance. Plant J 2006;47:329ï42. 

Manners J. Hidden weapons of microbial destruction in plant genomes. Genome 

Biol 2007;8:225.  

Carvalho AO, Filho GA, Ferreira BS, Branco AT, Okorokova-Fac¸anha AL, Gomes 

VM. Cloning and characterization of a cDNA encoding a cowpea seed defensin and 

analysis of its expression. Protein Pept Lett 2006;13(10): 1029ï36. 

Carvalho AO, Gomes VM. Role of plant lipid transfer proteins in plant cell 

physiologyða concise review. Peptides 2007;28(5):1144ï53.  

Ginsburg, I., and Koren, E. (2008). Are cationic antimicrobial peptides also 

ódouble-edged swordsô. Expert. Rev. Anti. Infect. Ther. 6, 453-462.  

Jenssen, H., Hamill, P., and Hancock, R.E.W. (2006). Peptide an-timicrobial 

agents. Clin. Microbiol. Rev. 19, 491-511. 

Do HM, Lee SC, Jung HW, Sohn KH, Hwang BK. Differential expression and in 

situ localization of a pepper defensin (CADEF1) gene in response to pathogen infection, 

abiotic elicitors and environmental stresses in Capsicum annuum. Plant Sci 

2004;166:1297ï305.  

Mirouze M, Sels J, Richard O, Czernic P, Loubet S, Jacquier A, et al. A putative 

novel role for plant defensins: a defensin from the zinc hyperaccumulating plant, 

Arabidopsis halleri, confers zinc tolerance. Plant J 2006; 47:329ï42. 

Kang, S.J.; Ji, H.Y.; Lee, B.J. Anticancer activity of undecapeptide analogues 

derived from antimicrobial peptide, brevinin-1EMa. Arch. Pharm. Res., 2012, 35, 791-

799. 

Won, H.S.; Kang, S.J.; Choi, W.S.; Lee, B.J. Activity optimization of an 

undecapeptide analogue derived from a frog-skin antimicrobial peptide. Mol. Cells, 2011, 

31, 49-54.0 

  



57 

 

ɼᴇʨᴇʚ. CYNOMORIUM SONGANIUM -ʀʁʅ IN-VITRO ʉɻᴆɺʈʀʁʅ 

ʉʋɼɸʃɻɸɸ 

4.1 ʆʅʆʃʓʅ ʍʕʉʕɻ 

1.4.. ʋʨʛʘʤʣʳʥ in vitro ᴇʩʛᴇʚᴇʨ 

ʋʨʛʘʤʣʳʥ ʵʜ ʵʨʭʪʥɻʠʡʛ ʩʘʣʛʘʥ ʘʚʯ ʟʦʭʠʦʤʦʣ ʪʵʞʵʵʣʪ ʦʨʯʠʥʜ ʭʷʥʘʣʪ ʙװʭʠʡ 

ʣʘʙʦʨʘʪʦʨʠʡʥ ʥᴇʭʮᴇʣʜ ʙװʭʵʣ ʫʨʛʘʤʘʣ ʙʦʣʪʦʣ ʥᴇʭᴇʥ ʪᴇʣʞװװʣʞ ʫʨʛʫʫʣʘʭʳʛ 

ʫʨʛʘʤʣʳʥ in vitro ᴇʩʛᴇʚʨʠʡʥ ʘʨʛʘ ʛʵʥʵ.  

4.1.2 ʊʵʞʵʵʣʠʡʥ ʦʨʯʠʥ ʙʵʣʪʛʵʭ  

ʊʫʭʘʡʥ ʫʨʛʘʤʘʣ ᴇʩᴇʥ װʨʞʠʭʵʜ ʟʘʡʣʰʛװʡ ʰʘʘʨʜʣʘʛʘʪʘʡ ʤʘʢʨʦ 

ʤʠʢʨʦʥʵʛʜʣװװʜʠʡʛ ʪʦʜʦʨʭʦʡ ʭʘʨʴʮʘʘʪʘʡʛʘʘʨ ʭʦʣʴʩʦʥ ʦʨʯʠʥʛ ʪʵʞʵʵʣʠʡʥ ʦʨʯʠʥ 

ʛʵʜʵʛ. ʄᴇʥ ʪʵʞʵʵʣʠʡʥ ʦʨʯʠʥʜ ʟʘʨʠʤ ʚʠʪʘʤʠʥ, ʜʘʘʚʘʨ, ʥװװʨʩ ʫʩʥʳ ʵʭ װװʩʚʵʨ, ʘʛʘʨ 

ʟʵʨʛʠʡʛ ʥʵʤʞ ᴇʛʜᴇʛ.  

ʋʨʛʘʤʣʳʥ ʵʜ ʵʩʠʡʥ in vitro ᴇʩʛᴇʚᴇʨʪ ʄʫʨʘʰʠʛʵ ʉʢװװʛʠʡʥ (MS, 1962) 

ʪʵʞʵʵʣʠʡʥ ʦʨʯʠʥ ʙʦʣʦʥ ɻʘʤʙʫʨʛʠʡʥ ɺ5 (1968) ʪʵʞʵʵʣʠʡʥ ʦʨʯʠʥ ʭʘʤʛʠʡʥ ʠʭ 

ʭʵʨʵʛʣʵʛʜʜʵʛ. ʄS ʪʵʞʵʵʣʠʡʥ ʦʨʯʥʳ ʥʘʡʨʣʘʛʳʥ ʛʦʣ ʦʥʮʣʦʛ ʥʴ ʥʠʪʨʘʪ, ʢʘʣʠ, 

ʘʤʤʦʥʠʡʥ ʢʦʥʮʝʥʪʨʘʮʠ ᴇʥʜᴇʨ ʙʘʡʜʘʛ. ʍʘʨʠʥ ɺ5 ʪʵʞʵʵʣʠʡʥ ʦʨʯʠʥʜ ʥʠʪʨʘʪ, ʢʘʣʠ ʠʭ 

ʭʤɻʞʵʵʛʵʵʨ ʘʛʫʫʣʘʛʜʜʘʛ ʙʦʣʦʚʯ ʘʤʤʠʘʢʠʡʥ ʘʛʫʫʣʘʤʞ ʙʘʛʘ ʙʘʡʜʘʛ (ʍװʩʥʵʛʪ 4.1). 

4.1.3 ʋʨʛʘʤʣʳʥ ʵʜ, ʵʩʠʡʥ ᴇʩʛᴇʚᴇʨʪ ʜʘʘʚʨʳʥ ʥᴇʣᴇᴇʣᴇʣ  

ʋʨʛʘʤʣʳʥ ʙʦʜʠʩʳʥ ʩʦʣʠʣʮʦʦ, ᴇʩᴇʣʪ ʭᴇʛʞʠʣʪʠʡʛ ʫʨʛʘʤʘʣʜ ᴇᴇʨʪ ʥʴ װװʩʵʞ, 

ʷʣʛʘʨʜʘʛ ʜʘʘʚʨʫʫʜ ʟʦʭʠʮʫʫʣʘʭ װװʨʵʛʪʵʡ. ɼʘʘʚʘʨ ʙʦʣ ʫʨʛʘʤʘʣʜ ʙװʨʜʵʞ ʙʠʡ ʙʦʣʜʦʛ 

ʦʨʛʘʥʠʢ ʥʵʛʜʵʣ ʙᴇʛᴇᴇʜ, װװʩʩʵʥ ʛʘʟʨʘʘʩʘʘ ᴇᴇʨ ʭʵʩʵʛʪ ʭᴇʛʞʠʣ ʙʦʣʦʥ ʬʠʟʠʦʣʦʛʠʡʥ 

ʟʦʭʠʮʫʫʣʘʛʯ װװʨʵʛ ʛװʡʮʵʪʛʵʜʵʛ ᴇʯװװʭʵʥ ʙʘʛʘ ʭʵʤʞʵʵʪʵʡ ʙʦʜʠʩʫʫʜ ʶʤ. ʋʨʛʘʤʣʳʥ 

ᴇʩᴇʣʪʠʡʛ ʟʦʭʠʮʫʫʣʜʘʛ ʛʦʣ ʪʘʚʘʥ ʪᴇʨʣʠʡʥ ʜʘʘʚʘʨ ʙʘʡʜʘʛ. װתʥʜ: ʘʫʢʩʠʥ, ʮʠʪʦʢʠʥʠʥ, 

ʛʠʙʙʝʨʝʣʣʠʥ, ʘʙʩʮʠʟʳʥ ʭװʯʠʣ, ʵʪʠʣʝʥ ʦʨʥʦ. 

ɸʫʢʩʠʥ ʥʴ װʥʜʵʩ, ʥʘʭʠʘ ʭʵʣʙʵʨʞʠʭʵʜ ʥᴇʣᴇᴇ װʟװװʣʜʵʛ. ʋʨʛʘʤʣʳʥ ʵʜ ʵʩʠʡʥ 

ᴇʩʛᴇʚʨʠʡʥ װʝʜ ʘʫʢʩʠʥ ᴇʥʜᴇʨ ʢʦʥʮʝʥʪʨʘʮʠʪʘʡ װʝʜ ʢʘʣʣʫʩ װװʩʜʵʛ. ɻʦʣʯʣʦʥ 

ʭʵʨʵʛʣʵʛʜʜʵʛ ʘʫʢʩʠʥʜ ʠʥʜʦʣ-3-ʮʫʫʥʳ ʭװʯʠʣ (ʀʎʍ), ʠʥʜʦʣ-3-ʙʫʪʠʨʠʡʥ ʭװʯʠʣ  

(ʀɹʍ), ʥʘʬʪʘʣʠʥ ʮʫʫʥʳ ʭװʯʠʣ (ʅʎʍ), 2,4-ʜʠʭʣʦʨ ʬʝʥʦʢʩʠʮʫʫʥʳ ʭװʯʠʣ (2,4-D) 

ʦʨʜʦʛ. ʀʎʍ ʥʴ ʙʘʡʛʘʣʠʡʥ ʛʘʨʘʣʪʘʡ, ʅʎʍ ʥʴ ʩʠʥʪʝʪʠʢ ʛʘʨʘʣʪʘʡ. 2,4-D ʥʴ ʀʎʍ-ʵʵʩ 

ʠʣװװ ʭװʯʪʵʡ װʡʣʯʠʣʛʵʵʪʵʡ.  
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 ʍϮʩʥʵʛʪ 4.1. ʋʨʛʘʤʣʳʥ MS ʙʦʣʦʥ ɺ5 ʪʵʞʵʵʣʠʡʥ ʦʨʯʥʳ ʥʘʡʨʣʘʛʘ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʎʠʪʦʢʠʥʠʥʠʡʛ ʵʜ, ʵʩʠʡʥ ᴇʩʛᴇʚᴇʨʪ ʤʦʨʬʦʛʝʥʝʟ ᴇᴇʨʯʣᴇʣʪ ʛʘʨʛʘʭ ʟʦʨʠʣʛʦʦʨ 

ʘʰʠʛʣʘʜʘʛ. ʎʠʪʦʢʠʥʠʥʵʵʩ ʛʦʣ ʪᴇʣᴇʚ ʭʵʨʵʛʣʵʛʜʜʵʛ ʭʵʣʙʵʨװװʜ ʥʴ ʢʠʥʝʪʠʥ, 

ʙʝʥʟʠʣʘʜʝʥʠʥ (ʩʠʥʪʝʪʠʢ), ʟʝʘʪʠʥ, 2ip (ʙʘʡʛʘʣʠʡʥ ʛʘʨʘʣʪʘʡ) ʶʤ. ɹʘʡʛʘʣʠʡʥ 

ʮʠʪʦʢʠʥʠʥʫʫʜ ʧʫʨʠʥʠʡ ʫʣʘʤʞʣʘʣʫʫʜ ʙʘʡʜʘʛ. ʎʠʪʦʢʠʥʠʥʠʡ ʪᴇʨʣʠʡʥ ʜʘʘʚʘʨ ʠʭ ʙʘʡʭ 

ʥʴ ʥʘʭʠʘ ʭᴇʛʞʠʭᴇʜ ʥᴇʣᴇᴇ װʟװװʣʜʵʛ.  

ɻʠʙʙʝʨʝʣʣʠʥ ʥʴ ʫʨʛʘʤʣʳʥ ʵʜ, ʵʩʵʜ ᴇʨʛᴇʥ ʪʘʨʭʩʘʥ ʙᴇʛᴇᴇʜ ʘʫʢʩʠʥʳ ʥʵʛʵʥ 

ʘʜʠʣʘʘʨ ʬʠʟʠʦʣʦʛʠʡʥ ʠʜʵʚʭ ʠʭʪʵʡ. ɻʠʙʙʝʨʝʣʣʠʥʠʡ ʙװʣʛʠʡʥ 40 ʛʘʨʫʡ ʙʦʜʠʩʳʛ 

ʠʣʨװװʣʵʵʜ ʙʘʡʥʘ. ʊʵʜʛʵʵʨʵʵʩ ʭʘʤʛʠʡʥ ʠʭ ʪʘʨʭʩʘʥ ʙʦʜʠʩ ʙʦʣ ʛʠʙʙʝʨʝʣʣʠʥʠʡ ʭװʯʠʣ 

(ʛʠʙʙʝʨʝʣʣʠʥ ɸ3) ʶʤ. ɻʠʙʙʝʨʝʣʣʠʥʠʡʛ ʜʘʚʞʘʘ ʫʨʛʘʤʣʳʥ ʠʰʠʡʛ ʤʵʜʵʛʜʵʭװʡʮ 

ʫʨʪʘʩʛʘʭʘʜ ʭʵʨʵʛʣʵʜʵʛ. ʄᴇʥ ʮʵʮʵʛʣʵʭ, װʨ ʪʦʛʪʦʭ, ʰʠʥʵ ʥʘʚʯ, ʟʘʣʫʫ ʤᴇʯʠʨ, ʞʠʤʩ 

ʫʨʛʘʭʘʜ ʦʨʦʣʮʜʦʛ. תʨ ʙʦʣʦʥ ʥʘʭʠʘʛ ʠʯʤʵʣ ʙʘʡʜʣʘʘʩ ʥʴ ʟʦʨʠʫʜ ʩʵʨʛʵʵʞ, ᴇʩᴇʣʪʠʡʛ ʥʴ 

ʜʵʤʞʠʭʵʜ ʛʠʙʙʝʨʝʣʣʠʥʠʡʛ ʭʵʨʵʛʣʵʞ ʙʦʣʜʦʛ. ɻʘʜʥʘʘʩ ʛʠʙʙʝʨʝʣʣʠʥʠʡʛ ᴇʛᴇʭᴇʜ 

ʥᴇʣᴇᴇʣᴇʣ ʥʴ ʛʵʨʵʣʪʵʡ װʝʜ ʣ ʭװʯʪʵʡ ʠʣʵʨʥʵ.  
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ɸʙʩʮʠʟʳʥ ʭϮʯʠʣ ʥʴ ʫʨʛʘʤʣʳʥ ʠʰʥʠʡ ᴇʩᴇʣʪʠʡʛ ʟʦʛʩʦʦʭ, ʟʘʨʠʤ ʵʨʭʪʵʥʠʡ 

ᴇʩᴇʣʪʠʡʛ ʭʷʟʛʘʘʨʣʘʭʘʜ ʦʨʦʣʮʜʦʛ. ɸʙʩʮʠʟʳʥ ʭװʯʠʣ ʘʫʢʩʠʥʳ ʵʩʨʵʛ װʡʣʯʠʣʜʵʛ ʙʘ װʨ 

ʙʦʣʦʚʩʨʦʭ ʧʨʦʮʝʩʩʪ ʛʦʣ װװʨʵʛ ʛװʡʮʵʪʛʵʜʵʛ.  

ʕʪʠʣʝʥ ʥʴ ʫʨʛʘʤʣʳʥ ʞʠʤʩ ʙʦʣʦʚʩʦʨʯ ʛװʡʮʵʭ װʝʜ ʠʭʵʵʨ ʷʣʛʘʨʜʘʛ. ɸʤʴʩʛʘʣʳʥ 

ʧʨʦʮʝʩʩʪ ʥװװʨʩ-ʫʩ ʠʩʵʣʜʵʭ ʷʚʮʘʜ װװʩʜʵʛ ʦʣʦʥ ʪʦʦʥʳ ʟʘʚʩʨʳʥ ʙװʪʵʵʛʜʵʭװװʥ ʙʦʜʠʩʳʥ 

ʥʵʛ ʥʴ ʵʪʠʣʝʥ ʶʤ. ʕʪʠʣʝʥ ʞʠʤʩʥʠʡ ʵʩʠʡʥ ʤʝʤʙʨʘʥʳ ʥʵʚʪʨװװʣʵʭ ʯʘʜʚʘʨʳʛ 

ʥʵʤʵʛʜװװʣʞ, ʫʫʨʛʠʡʥ ʥʠʡʣʵʛʞʠʣʪʠʡʛ ʵʨʯʠʤʞװװʣʥʵ. ʕʪʠʣʝʥʠʡ ʛʦʣ װװʨʵʛ ʙʦʣ 

ʫʨʛʘʤʘʣ ʭᴇʛʰʨᴇʭ װʟʵʛʜʣʠʡʛ ʥᴇʭʮᴇʣʜװװʣʵʭ, ʞʠʤʩ ʙʦʣʦʚʩʨʦʣʪʳʛ ʪװʨʛʵʩʛʵʭ װʡʣʯʣʵʣ 

ʶʤ.  

ɺʠʪʘʤʠʥ: ʋʨʛʘʤʘʣ ʭʵʚʠʡʥ ʫʨʛʘʞ ʭᴇʛʞʠʭᴇʜ ʚʠʪʘʤʠʥʫʫʜ ʟʘʡʣʰʛװʡ ʰʘʘʨʜʣʘʛʘʪʘʡ. 

ʍʘʤʛʠʡʥ ʠʭ ʭʵʨʵʛʣʵʛʜʜʵʛ ʚʠʪʘʤʠʥʫʫʜ ʥʴ ʪʠʘʤʠʥ (B1), ʨʠʙʦʬʣʘʚʠʥ(B2), ʥʠʢʦʪʠʥʳ 

ʭװʯʠʣ (ʈʈ), ʧʠʨʠʜʦʢʩʠʥ (B6), ʤʠʦ-ʠʥʦʟʠʪʦʣ ʶʤ. ʈʠʙʦʬʣʘʚʠʥ ʥʴ ʫʨʛʘʤʣʳʥ ʥʘʚʯʠʥʜ 

ʥʠʡʣʵʛʞʜʵʛ. ʅʠʢʦʪʠʥʳ ʭװʯʠʣ, ʧʠʨʠʜʦʢʩʠʥʠʡʛ ʠʭʵʚʯʣʵʥ ᴇʩʛᴇʚᴇʨʠʡʥ ʦʨʯʠʥʜ ʥʵʤʞ 

ᴇʛʜᴇʛ. ɹʫʩʘʜ ʚʠʪʘʤʠʥʫʫʜ ʙʦʣʦʭ ʙʠʦʪʠʥ, ʬʦʣʠʡʥ ʭװʯʠʣ, ʘʩʢʦʨʙʠʥʳ ʭװʯʠʣ, 

ʧʘʥʪʦʪʝʥʠʡ ʭװʯʣʠʡʛ ʟʘʨʠʤ ʵʩʠʡʥ ᴇʩʛᴇʚᴇʨʠʡʥ ʪʵʞʵʵʣʠʡʥ ʦʨʯʠʥʜ ʙʘʛʘ ʭʵʤʞʵʵʛʵʵʨ 

ʭʠʡʞ ᴇʛʜᴇʛ.  

ʅϮϮʨʩ-ʫʩ: ʋʨʛʘʤʣʳʥ ʵʩʠʡʥ ᴇʩʛᴇʚᴇʨʠʡʥ ʪʵʞʵʵʣʠʡʥ ʦʨʯʠʥʜ ʭʘʤʛʠʡʥ ʠʭʵʵʨ 

ʭʵʨʵʛʣʵʛʜʜʵʛ ʥװװʨʩ ʫʩ ʙʦʣ ʩʘʭʘʨʦʟʘ ʶʤ. ʊʵʞʵʵʣʠʡʥ ʦʨʯʠʥ ʜʘʭʴ ʩʘʭʘʨʦʟʳʥ ʭʵʚʠʡʥ 

ʭʵʤʞʵʵ ʥʴ 2-3% ʙʘʡʜʘʛ. ʉʘʭʘʨʦʟʘ ʥʴ ʪʵʞʵʵʣʠʡʥ ʦʨʯʠʥʜ ʤʘʰ ʭʫʨʜʘʥ ʬʨʫʢʪʦʟʘ, 

ʛʣʶʢʦʟʘ ʙʦʣʦʥ ʟʘʜʘʨʜʘʛ. ʕʩ ʥʴ ʵʭʣʵʵʜ ʛʣʶʢʦʟʳʛ ʜʘʨʘʘ ʥʴ ʬʨʫʢʪʦʟʳʛ ʘʰʠʛʣʘʜʘʛ. 

ɸʛʘʨʳʛ ʭʘʪʫʫ ʪʵʞʵʵʣʠʡʥ ʦʨʯʠʥ ʙʵʣʪʛʵʭʵʜ ʭʘʪʫʫʨʫʫʣʘʛʯ ʙʦʣʛʦʥ ʭʵʨʵʛʣʵʜʵʛ. ɸʛʘʨʳʛ 

ʫʩʪʘʡ ʭʦʣʠʦʜ 60-1000ʉ-ʜ ʭʘʣʘʘʭʘʜ ʫʫʩʜʘʛ ʙʘ 450ʉ-ʜ ʭʘʪʫʫʨʜʘʛ. ɸʛʘʨʳʥ ʪʵʞʵʵʣʠʡʥ 

ʦʨʯʠʥ ʜʘʭʴ ʢʦʥʮʝʥʪʨʘʮʠ ʥʴ 0.5-1.0% ʙʘʡʜʘʛ.  

ʂʘʣʣʫʩʳʥ ϺʩʛϺʚϺʨ :ʋʨʛʘʤʣʳʥ ʘʣʴ ʥʵʛ ʵʨʭʪʥɻʠʡʛ ʛʵʤʪʵʵʩʥʵʵʨ ʫʨʛʘʤʘʣ ʥʴ ʪװװʥʠʡ 

ʵʩʨʵʛ ʭʘʨʠʫ װʡʣʜʵʣ  װʟװװʣʜʵʛ. ʐʘʨʭʥʳ ʦʡʨʦʣʮʦʦ ʙʘʡʛʘʘ ʛʵʤʪʵʵʛװʡ ʵʩװװʜ ʥʴ ʰʘʨʭʳʛ 

ʙװʨʭʵʥ ʭʫʚʘʘʛʜʘʞ ʵʭʵʣʥʵ.  ʐʘʨʭ ʥʴ in vitro ʥᴇʭʮᴇʣʜ ʢʘʣʣʫʩ ʙʦʣʦʭ  ʵʩʠʡʥ ʙᴇᴇʛʥᴇʨᴇʣ 
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4.2 Cynomorium songaricum ʝʨᴇʥʭʠʡ ʪʦʡʤ 

 ʆʚʦʛ: ɻʦʸʦʪʦʥ 

ʃʘʪʠʥ ʥʵʨ: Cynomorium songaricum (Rupr. 1869) 

ʊװʛʵʵʤʵʣ ʥʵʨ: ɿװװʥʛʘʨʳʥ ʛʦʸʦ, ʋʣʘʘʥ ʛʦʸʦ (ʄʦʥʛʦʣ), Red thumb, Tarthuth 

ʆʣʦʥ ʫʣʩʳʥ װʥʵʣʛʵʵ: תʥʵʣʛʵʵ ʭʠʡʛʜʵʵʛװʡ 

ɹװʩ ʥʫʪʛʠʡʥ װʥʵʣʛʵʵ: ʍʦʚʦʨ ʵʤʟʵʛ ʫʨʛʘʤʘʣ (VU)  

Cynomorium songaricum ʥ ɹɻ ʣʩʵʥ ʪʦʚʮʦʛ, ʵʟʵʥ ʫʨʛʘʤʣʳʥ װʥʜʵʩ ʜʵʵʨ ʥʵʛ ʙʫʶʫ 

ʭʵʜ ʭʵʜʵʵʨʵʵ ʙʵʭʣʵʛʜʵʞ ʫʨʛʘʥʘ. ɹʠʝ ʫʣʙʘʨ ʭװʨʵʥ ʶʤʫʫ ʭʘʨ ʙʘʨʘʘʥ ᴇʥʛᴇʪʵʡ, 5-30 ʩʤ 

ʫʨʪ, 1-3 ʩʤ ʛʦʣʯʪʦʡ, ʭװʨʵʥ ʷʛʘʘʥ ᴇʥʛᴇʪʵʡ, ʤʘʭʣʘʛ, ʟᴇᴇʣᴇʥ ʠʰʪʵʡ, ʰʠʤʵʛʯ ʫʨʛʘʤʘʣ. 

ʄʘʰ ʞʠʞʠʛ, ʦʣʦʥ ʪʦʦʥʳ ʜʘʥ ʶʤʫʫ ʭʦʩ ʙʵʣʵʛʪ ʮʵʮʵʛʪʵʡ. ʉʘʤʨʘʥʮʘʨ ʭʵʣʙʵʨʠʡʥ װʨ 

ʞʠʤʩ ʙᴇʤʙᴇʣᴇʛᴇʨʭװװ, ʞʠʞʠʛʭʵʥ, ʫʣʙʘʨ ʭװʨʵʥ ᴇʥʛᴇʪʵʡ, ʥʵʛ װʨʪʵʡ [ɺ.ʀ.ɻʨʫʙʦʚ]. תʨ 

ʥʴ ʰʘʚʞ, ʙʦʨʦʦʛʦʦʨ ʭᴇʨʩᴇʥʜ ʫʥʘʞ, ʟʘʨʠʤ ʥʴ ʵʟʵʥ ʫʨʛʘʤʣʳʥ װʥʜʩʵʥʜ ʭװʨʯ ʫʨʛʘʭ 

ʥᴇʭʮᴇʣ ʙװʨʜʵʥʵ. 5-6 ʜʫʛʘʘʨ ʩʘʨʜ ʛʘʟʘʨ ʜʵʵʨ ʠʣ ʛʘʨʯ, 7-8 ʩʘʨʜ װʨʣʵʜʵʛ. 

C. songaricum ʥʴ ʙװʭʵʣʜʵʵ ʵʟʵʥ ʫʨʛʘʤʣʳʥ ʙʦʛʠʥʦʭʦʥ ʥʵʤʵʣʪ װʥʜʵʩ-ʛʘʫʩʪʦʨʠ 

ʜʵʵʨ ʰʠʤʵʛʯʣʵʥ ʘʤʴʜʘʨʜʘʛ. ɹʘʡʛʘʣʴ ʜʵʵʨ ʪʦʭʠʦʣʜʦʭ ʵʟʵʥ ʫʨʛʘʤʘʣ ʥʴ Nitraria sibirica 

(ʍʦʥʠʥ ʭʘʨʤʘʛ), Reaumuria (ɹʫʜʘʨʛʘʥʘ), Zygophyllum xanthoxylon (ʐʘʨ ʭʦʪʠʨ) 

ʪᴇʨʣʠʡʥ ʫʨʛʘʤʣʫʫʜ ʶʤ. ʀʰ ʥʴ ʭʦʸʨʜʦʛʯ ᴇʩᴇʣʪʛװʡ, װʥʜʵʩʣʵʛ ʠʰʥʠʡ ʛʘʟʨʳʥ ʜʦʦʜ 

ʭʵʩʵʛʪʵʵ ʩʘʣʘʘʣʜʘʛ. ɻʘʟʨʳʥ ʜʵʵʨʭ ʰװװʩʣʵʛ ʠʰ ʩʘʣʘʘʣʘʭʛװʡ [Jiarui Chen & Michele 

Funston ] 

 

4.3Cynomorium Songaricum-ʳʥ ʵʟʵʥ ʫʨʛʘʤʣʳʥ ʩʫʜʘʣʛʘʘ 

..1.34  Zygophyllum xanthoxylon ʩʫʜʣʘʛʜʩʘʥ ʙʘʡʜʘʣ 

-ʆʚʦʛ: Zygophyllaceae  

ɿʫʨʘʛ ��41. ɿϮϮʥʛʘʨʳʥ  ʛʦʸʦ (Cynomorium songaricum) 


