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ȺˊɘɓɚɏˊɞɡůŬȾŬɗ. ɉȼɁɃɈ ȽɋȷɁɁȷ 

ȹɘŮɡɗɨɜŰɟɘŬ ȺɟɔŬůŰɖɟɑɞɡ ūŬɟɛŬəɞɔɜɤůɑŬɠ əŬɘ ɉɖɛŮɑŬɠ 

ūɡůɘəɩɜ ɄɟɞɥɧɜŰɤɜ  

 

 

 

 

 

ɇɟɘɛŮɚɐɠ ŮˊɘŰɟɞˊɐ  

ɉȼɁɃɈ ȽɋȷɁɁȷ  

ȾŬɗ., ȹɘŮɡɗɨɜŰɟɘŬ ȺɟɔŬůŰɖɟɑɞɡ ūŬɟɛŬəɞɔɜɤůɑŬɠ əŬɘ ɉɖɛŮɑŬɠ 

ūɡůɘəɩɜ ɄɟɞɘɧɜŰɤɜ , ȺȾɄȷ 

ȷȿȼũȽȷɁɁȼɆ ɁȺȾɇȷɅȽɃɆ 

ȷɜŬˊɚɖɟɤŰɐɠ ȾŬɗɖɔɖŰɐɠ Ⱥɟɔ. ūŬɟɛŬəɞɔɜɤůɑŬɠ əŬɘ ɉɖɛŮɑŬɠ 

ūɡůɘəɩɜ ɄɟɞɥɧɜŰɤɜ 

ũȾɅȷȽȾɃɈ ȾɋɁɆɇȷɁɇȽȷ 

ɀɏɚɞɠ Ⱥ.ȹȽ.Ʉ. Ⱥɟɔ. ūŬɟɛŬəɞɔɜɤůɑŬɠ əŬɘ ɉɖɛŮɑŬɠ ūɡůɘəɩɜ 

ɄɟɞɥɧɜŰɤɜ 
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ɳʻ˄ʽˁˈ ˁʰʽ ɼʰˉˇʵʽˋˍˊʽʰˁˈ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɮʻʹ˄˗˄ 
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¶ ɯʴˊʽʰˌˁʰʽinvitrō ʰˊʰʴˈ˃ʶ˄ʹˌPrimulaverissubsp.veris 
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ȺɡɢŬɟɘůŰɑŮɠ 

ɀŮ Űɖɜ ɞɚɞəɚɐɟɤůɖ Űɖɠ ɛŮŰŬˊŰɡɢɘŬəɐɠ ɛɞɡ ŮɟɔŬůɑŬɠ, ˊɞɡ ŮəˊɞɜɐɗɖəŮ ůŰɞ ɇɛɐɛŬ 

ūŬɟɛŬəŮɡŰɘəɐɠ Űɖɠ Ɇɢɞɚɐɠ ȺˊɘůŰɖɛɩɜ ɈɔŮɑŬɠ Űɞɡ Ⱥɗɜɘəɞɨ əŬɘ ȾŬˊɞŭɘůŰɟɘŬəɞɨ 

ɄŬɜŮˊɘůŰɖɛɑɞɡ ȷɗɖɜɩɜ (ȺȾɄȷ) əŬɘ ůɡɔəŮəɟɘɛɏɜŬ ůŰɞ ȺɟɔŬůŰɐɟɘɞ ūŬɟɛŬəɞɔɜɤůɑŬɠ əŬɘ 

ɉɖɛŮɑŬɠ ūɡůɘəɩɜ ɄɟɞɥɧɜŰɤɜ, ɗŬ ɐɗŮɚŬ ɜŬ ŮəűɟɎůɤ Űɘɠ ɗŮɟɛɏɠ ɛɞɡ ŮɡɢŬɟɘůŰɑŮɠ ɧɚɞɡɠ ɧůɞɡɠ 

ůɡɜɏɓŬɚɚŬɜ ůŰɖɜ ŮˊɘŰɡɢɐ ɞɚɞəɚɐɟɤůɖ Űɖɠ Ůəˊɧɜɖůɖ Űɖɠ. 

ȷɟɢɘəɎ ɗŬ ɐɗŮɚŬ ɜŬ ŮɡɢŬɟɘůŰɐůɤ Űɖɜ ŮˊɘɓɚɏˊɞɡůŬ əŬɗɖɔɐŰɟɘŬ, əŬ ȽɤɎɜɜŬ ɉɐɜɞɡ, ɔɘŬ Űɖɜ 

ŬɜɎɗŮůɖ Űɞɡ ɗɏɛŬŰɞɠ, Űɖɜ ŮɛˊɘůŰɞůɨɜɖ əŬɘ Űɖɜ əŬɗɞŭɖɔɖůɖ Űɖɠ əŬŰŬ Űɖɜ ŭɘɎɟəŮɘŬ Űɖɠ 

ˊŬɟɞɨůŬɠ ɛŮɚɏŰɖɠ. 

Ⱥˊɑůɖɠ ɗŬ ɐɗŮɚŬ ɜŬ ŮɡɢŬɟɘůŰɐůɤ ŰŬ ɛɏɚɖ Űɖɠ ŰɟɘɛŮɚɞɨɠ ŮˊɘŰɟɞˊɐɠ Űɞɜ ȷɜŬˊɚ. ȾŬɗ. 

ȷɚɖɔɘɎɜɜɖ ɁŮəŰɎɟɘɞ əŬɘ Űɖɜ ȺȹȽɄ ȹɟŬ əŬũəɟŬɑəɞɡ ȾɤɜůŰŬɜŰɑŬ , ˊɞɡ ŭɏɢŰɖəŬɜ ɜŬ əɟɑɜɞɡɜ 

Űɖɜ ɛŮŰŬˊŰɡɢɘŬəɐ ɛɞɡ ŮɟɔŬůɑŬ. 

Ⱥˊɘˊɚɏɞɜ ŮɡɢŬɟɘůŰɩ ɗŮɟɛɎ Űɖɜ ȹɟŬ əŬ ȾɤɜůŰŬɜŰɑŬ ũəɟŬɑəɞɡ ɔɘŬ Űɖɜ ůɡɜŮɢɐ 

ˊŬɟŬəɞɚɞɨɗɖůɖ, Űɖɜ ˊɞɚɨŰɘɛɖ əŬɗɞŭɐɔɖůɐ Űɖɠ əŬɘ Űɖɜ Ɏɣɞɔɖ ůɡɜŮɟɔŬůɑŬ ůŮ ɧɚɖ Űɖ 

ŭɘɎɟəŮɘŬ Űɖɠ ˊŬɟɞɨůŬɠ ɛŮɚɏŰɖɠ. 

ȺɡɢŬɟɘůŰɩ Űɖɜ ȹɟŬ əŬ ɆɞűɑŬ ȾŬɟŬɛˊɞɡɟɜɘɩŰɖ (ȹɘŮɡɗɨɜŰɟɘŬ ȺɟɔŬůŰɖɟɑɞɡ ɀŮɚɘůůɞəɞɛɘəɐɠ 

ȺŰŬɘɟŮɑŬɠ çȷŰŰɘəɐ-ɄɑŰŰŬɠè) ɔɘŬ Űɖɜ ˊɟŬɔɛŬŰɞˊɞɑɖůɖ Űɖɠ ɔɡɟŮɞɚɞɔɘəɐɠ ŬɜɎɚɡůɖɠ əŬɘ Űɞɜ 

ˊɟɞůŭɘɞɟɘůɛɧ Űɤɜ ˊŬɟŬɛɏŰɟɤɜ ˊɞɘɞŰɘəɞɨ Ůɚɏɔɢɞɡ ůŰŬ ŭŮɑɔɛŬŰŬ ɛŮɚɘɞɨ Ŭˊɧ Űɖɠ ɄɟɏůˊŮɠ. 

ŪŬ ɐɗŮɚŬ ɜŬ ŮɡɢŬɟɘůŰɐůɤ ŬəɧɛŬ Űɘɠ ȹɟŮɠ Ⱥ ɀŬɚɞɨˊŬ əŬɘ ȷɘə. ũɟɖɔɞɟɘɎŭɞɡŬˊɧ Űɞɜ 

çȺɚɚɖɜɘəɧ ũŮɤɟɔɘəɧ ɃɟɔŬɜɘůɛɧ ȹɐɛɖŰɟŬè  ɔɘŬ Űɖɜ ˊŬɟŬɢɩɟɖůɖ ɡɚɘəɞɨ Ŭˊɧ invitro 

əŬɚɚɘɏɟɔŮɘŬ Űɞɡ űɡŰɞɨ. 

ɄŬɟɎɚɚɖɚŬ ŮɡɢŬɟɘůŰɩ Űɖɜ ȹɘŮɡɗɨɜŰɟɘŬ Űɖɠ ȺŰŬɘɟŮɑŬɠ ɄɟɞůŰŬůɑŬɠ ɄɟŮůˊɩɜ əŬ ɀ ɀŬɚŬəɞɨ 

ɧˊɞɡ ůŰŬ ˊɚŬɑůɘŬ ůɡɛɛŮŰɞɢɐɠ ɛŬɠ ůŰɞ ŮɡɟŮɡɜɖŰɘəɧɄɟɧɔɟŬɛɛŬPoliPrespaproject 

(SARG17131) űɏɟŬɛŮ ůŮ ˊɏɟŬɠ Űɖɜ ˊŬɟɞɨůŬ ŮɟŮɡɜɖŰɘəɐ ŭɞɡɚŮɘɎ əŬɗɩɠ Űɞɜ ə.ū.Ɂ. 

ɆŬəŮɚɚŬɟɎəɖ ɔɘŬ Űɖɜ ůɡɚɚɞɔɐ Űɤɜ űɡŰɘəɩɜ ŭŮɘɔɛɎŰɤɜ Ŭˊɧ Űɖɜ ɑŭɘŬ ɔŮɤɔɟŬűɘəɐ ˊŮɟɘɞɢɐ  

Ⱥˊɑůɖɠ ɗŬ ɐɗŮɚŬ ɜŬ ŮɡŬɢɟɘůŰɐůɤ Űɘɠ ůɡɜŮɟŮɡɜɐŰɟɘŮɠəŮɠ ȺɚɘůɎɓŮŰ ï ūɤŰŮɘɜɐ ȸŬɟɓɞɨɜɖ əŬɘ 

ȺɚɘůɎɓŮŰ ɄɡɟɔɘɩŰɖ ɔɘŬ Űɖɜ ŬɛɏɟɘůŰɖ ɓɞɐɗŮɘŬ Űɞɡɠ ɘŭɘŬɑŰŮɟŬ ůŰŬ ˊɟɩŰŬ ůŰɎŭɘŬ Űɖɠ 

ŮɟŮɡɜɖŰɘəɐɠ ŭɘŬŭɘəŬůɑŬɠ. 

ȷəɧɛɖ ŮɡɢŬɟɘůŰɩ Űɘɠ ůɡɛűɞɘŰɐŰɟɘŮɠ ɛɞɡ ȺɡɔŮɜɑŬ, ȰɚŮɜŬ, ȾɎɚɚɘŬ, əŬɘ Űɘɠ ˊŰɡɢɘŬəɏɠ 

űɞɘŰɐŰɟɘŮɠ ȿɐŭŬ əŬɘ Ȼɤɐ, əŬɗɩɠ ŬˊɞŰɏɚŮůŬɜ ɡˊɧŭŮɘɔɛŬ ůɡɜŮɟɔŬůɑŬɠ əɘ ŬɚɚɖɚŮɔɔɨɖɠ ɛŮŰŬɝɨ 

ůɡɜŬŭɏɚűɤɜ, ŮɟɔŬɕɧɛŮɜŮɠ ŬəɞɨɟŬůŰŬ ɔɘŬ Űɖɜ ŮɝɡˊɖɟɏŰɖůɖ Űɤɜ əɞɘɜɩɜ ŬɜŬɔəɩɜ Űɞɡ 

ŮɟɔŬůŰɖɟɑɞɡ əŬɘ ɔɘŬ Űɞ ŮɡɢɎɟɘůŰɞ əɚɑɛŬ,əŬɗôɧɚɖ Űɖɜ ŭɘɎɟəŮɘŬ Űɖɠ Ůəˊɧɜɖůɖɠ Űɖɠ 

ɛŮŰŬˊŰɡɢɘŬəɐɠ ɛɞɡ ŮɟɔŬůɑŬɠ. 

ȾŬŰŬɚɐɔɞɜŰŬɠ ɏɜŬ ɛŮɔɎɚɞ ŮɡɢŬɟɘůŰɩ ůŰɞɡɠ ŭɘəɞɨɠ ɛɞɡ Ŭɜɗɟɩˊɞɡɠ, Űɞɡɠ űɑɚɞɡɠ əŬɘ Űɖɜ 

ɞɘəɞɔɏɜŮɘɎ ɛɞɡ, ɔɘŬ Űɖɜ ŬɔɎˊɖ əŬɘ ůɡɜŮɢɐ ɡˊɞůŰɐɟɘɝɖ ï Űɧůɞ ɖɗɘəɐ ɧůɞ əŬɘ ůɡɜŬɘůɗɖɛŬŰɘəɐ 

ï ˊɞɡ ŬɚɧɔɘůŰŬ ɛɞɡ ˊɟɞůɏűŮɟŬɜ, ůŮ ɧɚɞ Űɞ ŭɘɎůŰɖɛŬ Űɖɠ Ůəˊɚɐɟɤůɖɠ Űɤɜ ŮəˊŬɘŭŮɡŰɘəɩɜ 

ɛɞɡ ɡˊɞɢɟŮɩůŮɤɜ.   
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ɄŮɟɑɚɖɣɖ 

ȼ ˊŬɟɞɨůŬ ŮɟɔŬůɑŬ ɏɢŮɘ ɤɠ ŬɜŰɘəŮɑɛŮɜɞ ɛŮɚɏŰɖɠ Űɖɜ ɓɘɞɚɞɔɘəɐ Ŭɝɘɞɚɧɔɖůɖ ŬɟɤɛŬŰɘəɩɜ əŬɘ 

űŬɟɛŬəŮɡŰɘəɩɜ űɡŰɩɜ Űɞɡ Ⱥɗɜɘəɞɨ ɄɎɟəɞɡ ɄɟŮůˊɩɜ, Űɖɜ ɢɖɛɘəɐ ŬɜɎɚɡůɖ əŬɘ Űɖɜ 

ɓɘɞɚɞɔɘəɐ Ŭɝɘɞɚɧɔɖůɖ ŮˊɘɚŮɔɛɏɜɤɜ ŭŮɑɔɛŬŰɤɜ ɛŮɚɘɞɨ Űɖɠ ˊŮɟɘɞɢɐɠ Űɤɜ ɄɟŮůˊɩɜ əŬɗɩɠ əŬɘ 

Űɖɜ űɡŰɞɢɖɛɘəɐ ɛŮɚɏŰɖ əŬɘ ɓɘɞɚɞɔɘəɐ Ŭɝɘɞɚɧɔɖůɖ Űɞɡ űɡŰɘəɞɨ Ůɑŭɞɡɠ PrimulaverisɎɔɟɘŬɠ 

Ŭˊɞ Űɖɜ ˊŮɟɘɞɢɐ Űɤɜ ɄɟŮůˊɩɜ əŬɘ in vitroəŬɚɚɘŮɟɔɞɨɛŮɜɖɠ. 

ɆɡɔəŮəɟɘɛɏɜŬ ŬɟɢɘəɎ ɔɑɜŮŰŬɘ ˊŬɟɞɡůɑŬůɖ Űɖɠ ˊŮɟɘɞɢɐɠ Űɞɡ Ⱥɗɜɘəɞɨ ɄɎɟəɞɡ ɄɟŮůˊɩɜ ɛŮ 

ɓŬůɘəɎ ůɖɛŮɑŬ Űɞ ɜɞɛɞɗŮŰɘəɧ ˊɚŬɑůɘɞ ˊɞɡ ˊɟɞůŰŬŰŮɨŮɘ Űɖɜ ˊŮɟɘɞɢɐ, Űɖɜ ɔŮɤɛɞɟűɞɚɞɔɑŬ, Űɖɜ 

ɓɘɞˊɞɘəɘɚɧŰɖŰŬ, əŬɘ ŰŬ əɨɟɘŬ Ůɑŭɖ űɡŰɩɜ ˊɞɡ əŬɚɚɘŮɟɔɞɨɜŰŬɘ ɔɘŬ Űɖɜ Ůɛˊɞɟɘəɐ Űɞɡɠ 

ůɖɛŬůɑŬ.  

ɆŰɖɜ ůɡɜɏɢŮɘŬ ɖ ŮɟɔŬůɑŬ ɢɤɟɑɕŮŰŬɘ ůŮ ŰɟɑŬ əŮűɎɚŬɘŬ. 

 ɇɞ 1
ɞ
 əŮűɎɚŬɘɞ ŬűɞɟɎ ůŰɖɜ ɢɖɛɘəɐ ŬɜɎɚɡůɖ Űɤɜ ŭŮɘɔɛɎŰɤɜ ɛŮɚɘɞɨ. ɆŰɞ ˊɟɩŰɞ ɛɏɟɞɠ ŬɡŰɞɨ 

Űɞɡ əŮűŬɚŬɑɞɡ ɔɑɜŮŰŬɘ ɘůŰɞɟɘəɐ ŬɜŬŭɟɞɛɐ ůŰɞ ɛɏɚɘ əŬɘ Űɖɜ ɛŮɚɘůůɞəɞɛɑŬ, ˊŬɟɞɡůɘɎɕɞɜŰŬɘ 

ɓŬůɘəɎ ůɖɛŮɑŬ ɔɘŬ Űɞ ɛɏɚɘ əŬɘ Űɖɜ ɛɏɚɘůůŬ əŬɗɩɠ əŬɘ ɔɘŬ Űɖɜ ɢɖɛɘəɐ ůɨůŰŬůɖ əŬɘ Űɘɠ 

ɓɘɞɚɞɔɘəɏɠ ŭɟɎůŮɘɠ Űɞɡ ɛŮɚɘɞɨ. ɆŰɞ ŭŮɨŰŮɟɞ ɛɏɟɞɠ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɞɘ Ŭɟɢɏɠ ɛŮɗɧŭɞɡ əŬɘ ɖ 

ɞɟɔŬɜɞɚɞɔɑŬ, əŬɘ Ůɜ ůɡɜŮɢŮɑŬ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ ɔɡɟŮɞɚɞɔɘəɞɨ Ůɚɏɔɢɞɡ, Űɞɡ ˊɟɞůŭɘɞɟɘůɛɞɨ 

Űɤɜ ˊŬɟŬɛɏŰɟɤɜ ˊɞɘɞŰɘəɞɨ Ůɚɏɔɢɞɡ, Űɖɠ ŬɜɎɚɡůɖɠ GC-MS,Űɞɡ ˊɟɞůŭɘɞɟɘůɛɞɨ Űɞɡ ɞɚɘəɞɨ 

űŬɘɜɞɚɘəɞɨ űɞɟŰɑɞɡ əŬɘ Űɖɠ ŬɜŰɘɞɝŮɘŭɤŰɘəɐɠ ɘəŬɜɧŰɖŰŬɠ ůŰŬ ŭŮɑɔɛŬŰŬ ɛŮɚɘɞɨ Ŭˊɧ Űɘɠ 

ˊŮɟɘɞɢɏɠȷɔ. ȷɢɑɚɚŮɘɞɠ, ȸɟɞɜŰŮɟɧ, ɀɘəɟɞɚɑɛɜɖ əŬɘ ȷɔ.ũŮɟɛŬɜɧɠŰɤɜ ɄɟŮůˊɩɜ. ɇɏɚɞɠ 

ŮɝɎɔɞɜŰŬɘ ůɡɛˊŮɟɎůɛŬŰŬ əŬɘ ˊɟɞɞˊŰɘəɏɠ Ŭɝɘɞˊɞɑɖůɖɠ Űɤɜ ŬˊɞŰŮɚŮůɛɎŰɤɜ. 

ɇɞ 2
ɞ
 əŮűɎɚŬɘɞ ŬűɞɟɎ ůŰɖɜ ɓɘɞɚɞɔɘəɐ ŬɝɘɞɚɧɔɖůɖŮˊɘɚŮɔɛɏɜɤɜŬɟɤɛŬŰɘəɩɜ əŬɘ 

űŬɟɛŬəŮɡŰɘəɩɜ űɡŰɩɜ Ŭˊɞ Űɖɜ ˊŮɟɘɞɢɐ Űɞɡ Ⱥɗɜɘəɞɨ ɄɎɟəɞɡ ɄɟŮůˊɩɜ. ɆŰɞ ˊɟɩŰɞ ɛɏɟɞɠ 

ůɡɔəŮɜŰɟɩɜɞɜŰŬɘ ɧɚŬ ŰŬ ůŰɞɘɢŮɑŬ ˊɞɡ Ŭűɞɟɞɨɜ ŰŬ ɛɞɟűɞɚɞɔɘəɎ Űɞɡɠ ɢŬɟŬəŰɖɟɘůŰɘəɎ, Űɞɡɠ 

əɨɟɘɞɡɠ ɛŮŰŬɓɞɚɑŰŮɠ Űɞɡɠ, Űɘɠ ɓɘɞɚɞɔɘəɏɠ Űɞɡɠ ŭɟɎůŮɘɠ əŬɘ Űɘɠ ˊŬɟŬŭɞůɘŬəɏɠ Űɞɡɠ ɢɟɐůŮɘɠ 

ůɨɛűɤɜŬ ɛŮ ŰŬ ɡˊɎɟɢɞɜŰŬ ɓɘɓɚɘɞɔɟŬűɘəɎ ŭŮŭɞɛɏɜŬ. ɆŰɞ ŭɏɡŰŮɟɞ ɛɏɟɞɠ ˊŮɟɘɔɟɎűɞɜŰŬɘ ɞɘ 

ŰŮɢɜɘəɏɠ Ůəɢɨɚɘůɖɠ əŬɘ ŬɜɎɚɡůɖɠ, ɞɘ Ŭɟɢɏɠ ɛŮɗɧŭɞɡ əŬɘ ɖ ɞɟɔŬɜɞɚɞɔɑŬ əŬɘ Ůɜ ůɡɜŮɢŮɑŬ 

ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ ˊɟɞůŭɘɞɟɘůɛɞɨ Űɞɡ ɞɚɘəɞɨ űŬɘɜɞɚɘəɞɨ űɞɟŰɑɞɡ əŬɘ Űɖɠ 

ŬɜŰɘɞɝŮɘŭɤŰɘəɐɠ ɘəŬɜɧŰɖŰŬɠ Űɤɜ ŮəɢɡɚɘůɛɎŰɤɜ. ɇɏɚɞɠ ˊŬɟŬŰɑɗɞɜŰŬɘ ŰŬ ůɡɛˊŮɟɎůɛŬŰŬ ˊɞɡ 

ˊɟɞɏəɡɣŬɜ Ŭˊɧ ŬɡŰɐ Űɖɜ ɛɏɚŮŰɖ. 

ɇɞ 3
ɞ
 əŮűɎɚŬɘɞ ŬűɞɟɎ ůŰɖɜ űɡŰɞɢɖɛɘəɐ ɛŮɚɏŰɖ Űɞɡ ŬɡŰɞűɡɞɨɠ Ůɑŭɞɡɠ 

PrimulaverissubspverisŬˊɧ Űɖɜ ˊŮɟɘɞɢɐ Űɞɡ Ⱥɗɜɘəɞɨ ɄɎɟəɞɡ ɄɟŮůˊɩɜ əŬɘ Űɞɡ 

invitroˊŬɟŬɔɩɛŮɜɞɡ Ůɑŭɞɡɠ Ŭˊɧ Űɞɜ çȺɚɚɖɜɘəɧ ũŮɤɟɔɘəɧ ɃɟɔŬɜɘůɛɧ ȹɐɛɖŰɟŬè. ɇɞ 

invitroŮɑŭɞɠ ɛŮɚŮŰɎŰŬɘ ɔɘŬ ˊɟɩŰɖ űɞɟɎ ůŰɖɜ ȺɚɚɎŭŬɧˊɤɠ əŬɘ Űɞ Ɏɔɟɘɞ űɡŰɧ Ŭˊɧ Űɖ ˊŮɟɘɞɢɐ 

Űɤɜ ɄɟŮůˊɩɜ. ɇɞ ˊɟɩŰɞ ɛɏɟɞɠ Űɞɡ əŮűŬɚŬɑɞɡ ŮůŰɘɎɕŮɘ ůŰɖ ɓɘɓɚɘɞɔɟŬűɘəɐ ŬɜŬůəɧˊɖůɖ Űɖɠ 

ɔŮɤɔɟŬűɘəɐɠ əŬŰŬɜɞɛɐɠ əŬɘ Űɤɜ ɓɞŰŬɜɘəɩɜ ɢŬɟŬəŰɖɟɘůŰɘəɩɜ Űɖɠ ɞɘəɞɔɏɜŮɘŬɠPrimulaceae, 

Űɞɡ ɔɏɜɞɡɠPrimula əŬɘ Űɞɡ ɛŮɚŮŰɞɨɛŮɜɞɡŮɑŭɞɡɠ əŬɗɩɠ əŬɘ ůŰɖɜ 

ŭɟɞɔɞɢɖɛŮɑŬəŬɘŭɟɞɔɞűŬɟɛŬəɞɚɞɔɑŬ. ɆŰɞ ŭŮɨŰŮɟɞ ɛɏɟɞɠ ˊŮɟɘɚŬɛɓɎɜŮŰŬɘ ɖ ˊŮɟɘɔɟŬűɐ Űɤɜ 

ɞɟɔɎɜɤɜ əŬɘ Űɤɜ ŰŮɢɜɘəɩɜŬɜɑɢɜŮɡůɖɠ, ŭɘŬɢɤɟɘůɛɞɨ əŬɘ Ŭˊɞɛɧɜɤůɖɠ, əŬɗɩɠ əŬɘ Űɞɜ 

ˊɟɞůŭɘɞɟɘůɛɧ Űɖɠ  ŭɞɛɐɠ Űɤɜ ɛŮŰŬɓɞɚɘŰɩɜ ɛɏůɤ ɢɟɤɛŬŰɞɔɟŬűɘəɩɜ əŬɘ űŬůɛŬŰɞůəɞˊɘəɩɜ 

ɛŮɗɧŭɤɜ. ɆŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ɞɘ ŭɞɛɏɠ Űɤɜ ɏɜŭŮəŬ ůɡɜɞɚɘəɎ 

űɚŬɓɞɜɞŮɘŭɩɜˊɞɡŰŬɡŰɞˊɞɘɐɗɖəŬɜ. ɆŰɖɜ ůɡɜɏɢŮɘŬ ˊŮɟɘɔɟɎűɞɜŰŬɘ ɞɘ ɛɏɗɞŭɞɘ ˊɟɞůŭɘɞɟɘůɛɞɨ 

Űɞɡ ɞɚɘəɞɨ űŬɘɜɞɚɘəɞɨ űɞɟŰɑɞɡ əŬɘ Űɖɠ ŬɜŰɘɞɝŮɘŭɤŰɘəɐɠ ɘəŬɜɧŰɖŰŬɠ Űɤɜ ŮəɢɡɚɘůɛɎŰɤɜ əŬɘ 

ŰŬ ŬˊɞŰŮɚɏůɛŬŰŬ ˊɞɡ ˊɟɞɏəɡɣŬɜ. ɇɏɚɞɠ ˊŬɟɞɡůɘɎɕɞɜŰŬɘ ŰŬ ůɡɛˊŮɟɎůɛŬŰŬ Ŭˊɧ Űɖ ůɨɔəɟɘůɖ 

ŰɖɠűɡŰɞɢɖɛɘəɐɠɛɏɚŮŰɖɠ Űɞɡ ŮɑŭɞɡɠPrimulaverisŬˊɞ ˊɚɖɗɡůɛɧ ɎɔɟɘŬɠ əŬɘ in vitro 

ˊŬɟŬɔɧɛŮɜɖɠ əŬɘ ɞɘ ˊɟɞɞˊŰɘəɏɠ. 

  



 
6 

ABSTRACT 

The subject of this study is the biological evaluation of aromatic medicinal plants of the 

Prespa National Park, the chemical analysis of selected honey samples from the Prespa region 

as well as the phytochemical study of the wild and in vitro produced Primula veris plant 

species.Specifically, firstly, the area of the Prespa National Park is presented, with key points 

being the legislative framework that protects the area, the geomorphology, the biodiversity, 

and the main types of plants cultivated for their commercial importance. 

The work is then divided into three chapters. 

The 1st chapter deals withthe chemical analysis of the honey samples from stable bee-hives 

of the area of Lake Prespas. In the first part of this chapter, there is a historical review of 

honey and beekeeping, basic points about honey and the bee, the chemical composition and 

biological actions of honey are presented.At the beginning of the second part (experimental 

part) of the chapter, the principles of the method and the organology are presented, then the 

results of the gyreological control, the determination of the quality control parameters, the 

GC-MS analysis, the determination of the total phenolic load and the antioxidant capacity are 

given in the honey samples from the areas of Ag. Achillios, Vrontero, Mikrolimni and Ag. 

German of Lake Prespa. Finally, conclusions and prospects for exploiting the results are 

drawn. 

The 2nd chapter concerns the biological evaluation ofselected aromatic and medicinal plants 

from the area of the Prespa National Park. The first part gathers all the data concerning their 

morphological characteristics, their main metabolites, their biological actions and their 

traditional uses, according to the existing bibliographic data. The second part describes the 

extraction and analysis techniques, the principles of the method and the organology. Next, 

the results of determining the total phenolic load and the antioxidant capacity of the extracts 

are presented. Finally, the conclusions obtained from this study are presented. 

The 3rd chapter concerns the phytochemical study of the wild species Primula verissubspveris 

from the area of the Prespa National Park and the in vitro produced plants of P.veris from the 

"Hellenic Agricultural Organization Dimitra". The cultivated species is being studied for the 

first time in Greece, as well as wild primulafram Lake Prespa. The first part (introductory part) 

of the chapter focuses on the literature review of the geographical distribution and botanical 

characteristics of the family, genus, and species.The drug chemistry of the genus and its 

pharmacological actions are also presented. The second part includes the description of the 

instruments and techniques of detection, separation and isolation, as well as the 

determination of the structure of the metabolites by means of chromatographic and 

spectroscopic methods. The results show in details the structural determination of all eleven 

flavonoids identified. The methods for determining the total phenolic load and the 

antioxidant capacity of the extracts are then described. Finally, the conclusions obtained from 

the phytochemical study of the Primula veris species from a wild and in vitro produced 

population are presented. 
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ˇʽˁˇˍˈˉ˖˄ ˁʰʽ ˉ˂ʹʻ˗ˊʰ ʵʽʰ˒ˇˊʶˍʽˁʺˌ ʲ˂ʱˋˍʹˋʹˌ ˁʰʽ ʶ˄ʵʹ˃ʽˁ˗˄ ʶʽʵ˗˄Φ ɶ ˃ʶ˂ʷˍʹ 

˃ʶ˂ʽˋˋˇˁˇ˃ʽˁ˗˄ ʶʽʵ˗˄ ˁʰʽ ʰˊ˖˃ʰˍʽˁ˗˄ ˁʰʽ ˒ʰˊ˃ʰˁʶˎˍʽˁ˗˄ ˒ˎˍ˗˄ ˍʹˌ ˉʶˊʽˇ˔ʺˌ ˍ˖˄ 

ʃˊʶˋˉ˗˄ ʶ˄ˍʱ˔ʻʹˁʶ ˋʶ ʷ˄ʰ ˉˊˈʴˊʰ˃˃ʰ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ˃ʶ˂ʷˍʹˌ ˁʰʽ ˁʰˍʱʵʶʽ˅ʹˌ ˍˇˎ ˒ˎˋʽˁˇˏ 

ˉ˂ˇˏˍˇˎ ˍʹˌ ˉʶˊʽˇ˔ʺˌ ˉˇˎ ˔ˊʹ˃ʰˍˇʵˇˍʶʾˍʰʽ ʰˉˈ ˍʹ˄ ʰ̀ ˍʽˁʺ ˃ʹ ˁʶˊʵˇˋˁˇˉʽˁʺ ɳˍʰʽˊʶʾʰ 

ʃˊˇˋˍʰˋʾʰˌ ʃˊʶˋˉ˗˄ ˁʰʽ ˍˇ ɼˇʽ˄˖˒ʶ˂ʷˌ ɺɻˊˎ˃ʰ ζʅˍΦ ɿʽʱˊ˔ˇˌη ώtƻƭƛtǊŜǎǇŀǇǊƻƧŜŎǘ 

(SARG17131)]Φʅˍˈ˔ˇˌ ˍʹˌ ʵʽˉ˂˖˃ʰˍʽˁʺˌ ʶˊʴʰˋʾʰˌ ʺˍʰ˄ ʹ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍ˖˄ ˒ˎˍʽˁ˗˄ ʶʽʵ˗˄ ˉˇˎ 

ˋˎ˂˂ʷ˔ʻʹˁʰ˄ ʰˉˇ ˍˇ ɳʻ˄ʽˁˈ ʃʱˊˁˇ ʃˊʶˋˉ˗˄ˁʰʻ˗ˌ ˁʰʽ ʹ ˋˎʴˁˊʽˍʽˁʺ ˃ʶ˂ʷˍʹ ˁʰʽ ʰ˅ʽˇ˂ˈʴʹˋʹ 

ʶˉʽ˂ʶʴ˃ʷ˄˖˄ ʵʶʽʴ˃ʱˍ˖˄ ˃ʶ˂ʽˇˏ ʰˉˇ ˍʹ˄ ˉʶˊʽˇ˔ʺ ˃ʶ ʰˉ˗ˍʶˊˇ ˋˍˈ˔ˇ ˍʹ˄ ʰ˅ʽˇˉˇʾʹˋʹ ˍˇˎˌΦ ʆˇ 

˃ʷ˂ʽ  ʴʶ˄ʽˁʱ ʰˉˇˍʶ˂ʶʾ ʷ˄ʰ ʰˉˈ ˍʰ ˉʽˇ ʶ˄ʵʽʰ˒ʷˊˇ˄ˍʰ ʸ˖ʽˁʺˌ ˉˊˇʷ˂ʶˎˋʹˌ ˒ˎˋʽˁʱ ˉˊˇʿˈ˄ˍʰΣ 

˂ˈʴ˖ ˍ˖˄ ʶˁˍʶˍʰ˃ʷ˄˖˄ ˔ˊʺˋʶ˖˄ ˍˇˎ ˋˍʹ ʻʶˊʰˉʶˎˍʽˁʺΣ ˋˍʹ˄ ʵʽʰˍˊˇ˒ʺ ʰ˂˂ʱ ˁʰʽ ˋˍʹ 

ˁˇˋ˃ʶˍˇ˂ˇʴʾʰΣ˃ʶ ˃ʶʴʱ˂ʹ ʵʽʰ˒ˇˊˇˉˇʾˋʹ ˋˍʹ˄ ˋˎˋˍʰˋʺ ˍˇˎ ʰ˄ʰ˂ˇʴʰ ˃ʶ ˍʹ˄ ˉʶˊʽˇ˔ʺ ˁʰʽ ˍʹ˄ 

ˉʶˊʾˇʵˇ ˋˎ˂˂ˇʴʺˌ ˍˇˎΦ ʅʶ ʰˎˍʱ ˍʰ ˉ˂ʱʽˋʽʰ ˁʰʽ ˃ʶʴ˄˗˃ˇ˄ʰ ˍˇ ʴʶʴˇ˄ˈˌ ˇˍʽ ˉˊˈˁʶʽˍʰʽ ʴʽʰ 

ˋˍʰʻʶˊʺ ˃ʶ˂ʽˋˋˇˁˇ˃ʾʰ, ˁˊʾʻʹˁʶ ʶ˄ʵʽʰ˒ʷˊˇˎˋʰ ʹ ˃ʶ˂ʷˍʹ  ˃ʶ˂ʽˇˏ ʰˉˈ ʰˎˍʺ˄ ˍʹ˄ ʽʵʽʰʾˍʶˊʹ 

ˉʶˊʽˇ˔ʺΣˍʰ ˇˉˇʾʰ ˃ʶ˂ʶˍ˗˄ˍʰʽ ʴʽʰ ˉˊ˗ˍʹ ˒ˇˊʱΦ 

ʆˇ ʶʾʵˇˌ Primulaveris̀ ʶ ˉʰʴˁˈˋ˃ʽʰ ˁ˂ʾ˃ʰˁʰ ʶʾ˄ʰʽ ʴ˄˖ˋˍˈ ˖ˌ ˉ˂ˇˏˋʽʰ ˉʹʴʺ 

ʲʽˇʵˊʰˋˍʽˁ˗˄˃ʶˍʰʲˇ˂ʽˍ˗˄. Ā ˇˍʶ˂ʶʾʶ˄ʵʽʰʾˍʹ˃ʰˁˎˊʾ˖ˌ ˍ˖˄ ˇˊʶʽ˄˗˄ ˁʰʽ ʹ˃ʽˇˊʶʽ˄˗˄ 

ˉʶˊʽˇ˔˗˄ ˍʹˌ ʹˉʶʽˊ˖ˍʽˁʺˌ ʶ˂˂ʹ˄ʽˁʺˌ ˔˂˖ˊʾʵʰˌΦ ʆʰ ˍʶ˂ʶˎˍʰʾʰ ˔ˊˈ˄ʽʰ ʰˉˇˍʶ˂ʶʾ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ 

ˋˎʸʺˍʹˋʹˌ ˋˍʹ˄ ɳ˂˂ʱʵʰΣ ʶ˅ʰʽˍʾʰˌ ˁˎˊʾ˖ˌ ˍˇˎ ˂ʰʻˊʶ˃ˉˇˊʾˇˎ ˍˇˎ ˋˍʰ ʲˈˊʶʽʰ ˋˏ˄ˇˊʰ ˍʹˌ 

˔˗ˊʰˌΣ ʴʶʴˇ˄ˈˌ ˉˇˎ ˃ʶʽ˗˄ʶʽ ʶˉʽˁʾ˄ʵˎ˄ʰ ˍˇ˄ ˉ˂ʹʻˎˋ˃ˈ ˍˇˎ ˒ˎˍˇˏ ˋˍʹ˄ ˔˗ˊʰ ˁʰʽ ˃ʶ˂˂ˇ˄ˍʽˁʱ 

ʰˉʶʽ˂ʶʾ ˃ʶ ʶ˅ʰ˒ʱ˄ʽˋʹˍˇˎˌ ʰˎˍˇ˒ˎʶʾ̩ ˉ˂ˎʻʹˋ˃ˇˏˌΦ ɳˉʽˉ˂ʷˇ˄ ˉʰˊʱ ˍˇ ʴʶʴˇ˄ˈˌ ˇˍʽ ʶʾ˄ʰʽ 

ʴ˄˖ˋˍˈ ˋˍʹ˄ ʶ˂˂ʹ˄ʽˁʺ ˂ʰʿˁʺ ʻʶˊʰˉʶˎˍʽˁʺ ʴʽʰ ˍʽˌ ʶˎʶˊʴʶˍʽˁʷˌ ˍˇˎ ʵˊʱˋʶʽˌ ˉʰˊʰ˃ʷ˄ʶʽ ʷ˄ʰ 

ʶʾʵˇˌ ˉˇˎ ʵʶ˄ ʷ˔ʶʽ ˍˏ˔ʶʽ ˋʶ ʲʱʻˇˌ ˒ˎˍˇ˔ʹ˃ʽˁʺˌ ˃ʶ˂ʷˍʹˌ ˋˍʹ˄ ɳ˂˂ʱʵʰΦ 

ʅˁˇˉˈˌ ˍʹˌ ʶˊʴʰˋʾʰˌ ʰˉˇˍʷ˂ʶˋʶ ʹ ˒ˎˍˇ˔ʹ˃ʽˁʺ ʰ˄ʱ˂ˎˋʹ ʰ˒ʶ˕ʹ˃ʱˍ˖˄ ˍˇˎ  P. verisόʰˉˈ ˍˇ 

ɳʻ˄ʽˁˈ ʃʱˊˁˇ ʃˊʶˋˉ˗˄ύ ˃ʶ ˋˁˇˉˈ ˍʹ˄ ʰ˄ʾ˔˄ʶˎˋʹΣ ʰˉˇ˃ˈ˄˖ˋʹ ˁʰʽ ˍˇ˄ ˉˊˇˋʵʽˇˊʽˋ˃ˈ ˍʹˌ 

ʵˇ˃ʺˌ ʵʶˎˍʶˊˇʴʶ˄˗˄ ˃ʶˍʰʲˇ˂ʽˍ˗˄ ˁʰʻ˗ˌ ˁʰʽ ʹ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍ˖˄ ʲʽˇ˂ˇʴʽˁ˗˄ ˍˇˎ ̩ʵˊʱˋʶ˖˄Φ 

ʆʰˎˍˈ˔ˊˇ˄ʰΣ ʴʽʰ ˉˊ˗ˍʹ ˒ˇˊʱʷʴʽ˄ʶ ˋˏʴˁˊʽˋʹ ˍ˖˄ ʱʴˊʽ˖˄ ˉ˂ʹʻˎˋ˃˗˄ ˉˇˎ ˒ˏˇ˄ˍʰʽ ˋˍʹ˄ 

ˉʶˊʽˇ˔ʺ ˃ʶ ˒ˎˍˈ ˍˇˎ ʶʾʵˇˎˌ, ˉˊˇʶˊ˔ˈ˃ʶ˄ˇ ʰˉˈ invitroˁ ʰ˂˂ʽʷˊʴʶʽʰ (ˉˇˎ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ 

ˍˇ нлнл ˋˍˇ˄ ζɳ˂˂ʹ˄ʽˁˈ ɱʶ˖ˊʴʽˁˈ ʁˊʴʰ˄ʽˋ˃ˈ ɲʺ˃ʹˍˊʰη) ˃ʶ ˋˍˈ˔ˇ ˍ́˄ ʰˉˇˍˏˉ˖ˋʹ ˁʰʽ ˍʹ˄ 

ʶˁˍʾ˃ʹˋʹ ˇ˃ˇʽˇ̱ʺˍ˖˄ ˁ ʰʽ ʵʽʰ˒ˇˊ˗.˄   
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ʁɹ ʃʄɳʅʃɳʅ 

ɶ ˉʶˊʽˇ˔ʺ ˉˇˎ ʶˉʽ˂ʷ˔ʻʹˁʶ ʴʽʰ ʷˊʶˎ˄ʰ 

ʺˍʰ˄ ˍˇ ɳʻ˄ʽˁˈ ʃʱˊˁˇ ʃˊʶˋˉ˗˄ ˋˍʹ 

ʲˇˊʶʽˇʵˎˍʽˁʺ ɳ˂˂ʱʵʰ όɳʽˁˈ˄ʰ мύΣ ˋˍʰ 

ˋˏ˄ˇˊʰ ˍʹˌ ˔˗ˊʰˌ ˃ʶ ˍʹ˄ ɮ˂ʲʰ˄ʾʰ ˁʰʽ ˍʹ˄ 

ʃˊ˗ʹ˄ ɱʽˇˎʴˁˇˋ˂ʰʲʽˁʺ ɲʹ˃ˇˁˊʰˍʾʰ ˍʹˌ 

ɾʰˁʶʵˇ˄ʾʰˌΦ ʃˊˇˁʶʾˍʰʽ ʴʽʰ ˃ʽʰ ʷˁˍʰˋʹ 

25.000 ˋˍˊʷ˃˃ʰˍʰΣ ˉˇˎ ʲˊʾˋˁʶˍʰʽ ˋʶ 

ˇˊʶʽ˄ˈ ˇˊˇˉʷʵʽˇ ˃ʶ ˃ʷˋˇ ˎ˕ˈ˃ʶˍˊˇ 

1.000m. 

ɶ ˂ʶˁʱ˄ʹ ˍ˖˄ ʃˊʶˋˉ˗˄ ˋ˔ʹ˃ʰˍʾˋˍʹˁʶ ʰˉˈ 
ˍʶˁˍˇ˄ʽˁʷˌ ˎ˒ʷˋʶʽˌ ˉʽʻʰ˄ˈˍʰˍʰ ˁʰˍʱ ˍʹ 

ʵʽʱˊˁʶʽʰ ˍʹˌ ʆˊʽˍˇʴʶ˄ˇˏˌ ʴʶ˖˂ˇʴʽˁʺˌ ʶˉˇ˔ʺˌ 
(1-тл ʶˁʰˍˇ˃˃ˏˊʽʰ ˔ˊˈ˄ʽʰ ˉˊʽ˄ύΦ ɮˊ˔ʽˁʱ 
ʵʹ˃ʽˇˎˊʴʺʻʹˁʶ ˃ʽʰ ˃ˈ˄ˇ ˂ʾ˃˄ʹΣ ʹ ʃˊʷˋˉʰΣ ˋˍʹ 
ˋˎ˄ʷ˔ʶʽʰ ˈ˃˖ˌ ˁʰˍʱ ˍʽˌ ˍʶ˂ʶˎˍʰʾʶˌ ʵʶˁʱʵʶˌ 
˔ʽ˂ʽʱʵʶˌ ˔ˊˈ˄ʽʰΣ ˇʽ ʶ˄ʰˉˇʻʷˋʶʽˌ ˍˇˎ ˊˏʰˁʰ ˉˇˎ 
ʵʽʷˊ˔ʶˍʰʽ ʰˉˈ ˍʹ˄ ɼˇʽ˂ʱʵʰ ˍˇˎ ɮʴʾˇˎ ɱʶˊ˃ʰ˄ˇˏ 
ˋʶ ˋˎ˄ʵˎʰˋ˃ˈ ˃ʶ ˍʹ ʵˊʱˋʹ ˍ˖˄ ˄ʶˊ˗˄ ˍʹˌ 
˂ʾ˃˄ʹˌΣ ʵʹ˃ʽˇˏˊʴʹˋʰ˄ ˋʽʴʱ-ˋʽʴʱ ˃ʽʰ ʰ˃˃˗ʵʹ 
˂˖ˊʾʵʰ ʴʹˌ ˉˇˎ ʵʽʰ˔˗ˊʽˋʶ ʷ˄ʰ ˊʹ˔ˈ ʲˊʰ˔ʾˇ˄ʰΣ 
ʵʹ˃ʽˇˎˊʴ˗˄ˍʰˌ ˍʹ ˂ʾ˃˄ʹ ɾʽˁˊʺ ʃˊʷˋˉʰΦ ɴˍˋʽ 
ˋˍʽˌ ˃ʷˊʶˌ ˃ʰˌ ˇ ˍʶˊʱˋˍʽˇˌ ˎʵʱˍʽ˄ˇˌ ˈʴˁˇˌ ˍʹˌ 
ˉʶˊʽˇ˔ʺˌ ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ˍʹ ɾʽˁˊʺ ˁʰʽ ˍʹ 
ɾʶʴʱ˂ʹ ʃˊʷˋˉʰΣ ˍʽˌ ˇˉˇʾʶˌ ˔˖ˊʾʸʶʽ ˃ʽʰ ʰʲʰʻʺ 
˂˖ˊʾʵʰ ʰ˃˃˗ʵˇˎˌ ʴʹˌΣ ˃ʺˁˇˎˌ ˉʶˊʾˉˇˎ п ˔˂˃Φ 

ˁʰʽ ˉ˂ʱˍˇˎˌ нллςмллл˃ʷˍˊ˖˄  

ɿˇ˃ˇʻʶˋʾʰ 

ʆɳ̌̒ ˄ʽˁˈʃʱˊˁˇ ʃˊʶˋˉ˗˄ όʊɳɼ мфɮκтрύΣ ˍ˃ʺ˃ʰ ˍˇˎ ˇˉˇʾˇˎ ˉˊˇˋˍʰˍʶˏʶˍʰʽ ʰˉˈ ˍʹ˄ ʅˎ˄ʻʺˁʹ 
ʄʰ˃ˋʱˊΣ ˖ ̩ˎʵˊˇʲʽˈˍˇˉˇˌΣ ˉʶˊʽʷ˔ʶʽ ˁʰʽ ʵʰˋʽˁʷˌ ʶˁˍʱˋʶʽˌ ˁʰʽ ʰˉˇˍʶ˂ʶʾ ˍˇ˄ ˃ʶʴʰ˂ˏˍʶˊˇ ˋ ʁ
ʷˁˍʰˋʹ ɳʻ˄ʽˁˈ ɲˊˎ˃ˈΣ ʰˉˈ ˍˇˎˌ ʵʷˁʰ ˁʹˊˎʴ˃ʷ˄ˇˎˌ ˋˍʹ˄ ʶˎˊˏˍʶˊʹ ˉʶˊʽˇ˔ʺ ˍˇˎ ʶ˂˂ʰʵʽˁˇˏ 
˔˗ˊˇˎΦ ɮˉˈ ˍʹ˄ ζɳ̔ʵʽˁʺ ʋ˖ˊˇˍʰ˅ʽˁʺ ɾʶ˂ʷˍʹη ˉʶˊʽˇ˔ʺˌ ʃˊʶˋˉ˗˄Σ ˉˊˇˍʶʾ˄ʶˍʰʽ ʶˉ̫ˁˍʰˋʹ ˍˇˎ 
ɳʻ˄ʽˁˇˏ ɲˊˎ˃ˇˏΣ ˗ˋˍʶ ˄ h ˉʶˊʽʲʱ˂˂ʶʽ ˁʰʽ ˍ h ɰʰˊ˄ˇˏ˄ˍʰ ʂˊʹΦ ɶ ˉˊˇˋˍʰˋʾʰ ˍˇˎ 
ʁʽˁˇˋˎˋˍʺ˃ʰˍˇˌ ˍ˖˄ ʃˊʶˋˉ˗˄ ʶ˄ʽˋ˔ˏʶˍʰʽ ʰˉˈ ˍ ̌ʶʻ˄ʽˁˈ ʻʶˋ˃ʽˁˈ ˉ˂ʰʾˋʽˇ όʊɳɼ усɰκттύΣ 
ˈˉˇˎ ʰ˄ʰʴ˄˖ˊʾʸʶˍʰʽ ˖ ̩ζʆˇˉʾˇ ɹʵʽʰʾˍʶˊˇˎ ʊˎˋʽˁˇˏ ɼʱ˂˂ˇˎˌη ˁʰʽ ˍʹ˄ ˇʵʹʴʾʰ 79/409 ˍʹˌ 
ɳˎˊ˖ˉʰʿˁʺˌ ɴ˄˖ˋʹˌ ˉˇˎ ˍ ̌˔ʰˊʰˁˍʹˊʾʸʶʽ ζʅʹ˃ʰ˄ˍʽˁˈ ɰʽˈˍˇˉˇηΦ ʆʷ˂ˇˌ  ̌ɳʻ˄ʽˁˈˌ ɲˊˎ˃ˈˌ ˍ˖˄ 
ʃˊʶˋˉ˗˄ ʁ ʾ˄ʰʽ ʁ ˄ˍʰʴ˃ʷ˄ˇˌ ̀ ˍʰ ɻ ʾˁˍˎʰ Corine ˁ ʰʽ Natura 2000. 
ʁ ʵˊˎ˃ˈˌ ʷ˔ʶʽ ʷˁˍʰˋʹ ˉˎˊʺ˄ʰ 4.900 ʶˁˍʱˊʽʰ ˁʰʽ ˉʶˊʽ˒ʶˊʶʽʰˁʺˌ ʸ˗˄ʹˌ 14.570 ʶˁˍʱˊʽʰΦ 
ɰˊʾˋˁʶˍʰʽ ˋˍʽˌ ˂ʾ˃˄ʶˌ ɾʽˁˊʺ ˁʰʽ ɾʶʴʱ˂ʹ ʃˊʷˋˉʰ ˁʰʽ ˋˍʽˌ ʴʶʽˍˇ˄ʽˁʷˌ ˉ˂ʶˎˊʷˌ ˍ˖˄ ʲˇˎ˄˗˄ 
ʆˊʽˁ˂ʱˊʽ ˁʰʽ ɰʰˊ˄ˇˏ˄ˍʰΦ ɶ ʷˁˍʰˋʹ ˍˇˎ ˉˎˊʺ˄ʰ ʰˉˇˍʶ˂ʶʾˍʰʽ ˁˎˊʾ˖ˌ ʰˉˈ ˎʵʱˍʽ˄ʹ ʶˉʽ˒ʱ˄ʶʽʰ 
ʶ˄˗ ʴʽʰ ˍʹ˄ ˉʶˊʽ˒ʶˊʶʽʰˁʺ ʸ˗˄ʹ ʽˋ˔ˏʶʽ ˍ ̌ʰ˄ˍʾʻʶˍˇΦ ʁ ˉˎˊʺ˄ʰˌ ˍˇˎ ʶˁˍʶʾ˄ʶˍʰʽ ˋ ʁˇ˂ˈˁ˂ʹˊʹ 
ˍʹ˄ ˎʵʱˍʽ˄ʹ ʶˉʽ˒ʱ˄ʶʽʰ ˍʹˌ ɾʽˁˊʺˌ ʃˊʷˋˉʰˌΣ ʶˁˍˈˌ ʰˎˍˇˏ ˉˇˎ ʰ˄ʺˁʶʽ ˋˍʹ˄ ɮ˂ʲʰ˄ʾʰ ˁʰʽ 
ˉʶˊʽ˂ʰ˃ʲʱ˄ʶˍʰʽ ˋˍˇˎˌ ʶ˂˂ʹ˄ʽˁˇˏˌ ˎʴˊˈˍˇˉˇˎˌ ˉˇˎ ˉˊˇˋˍʰˍʶˏˇ˄ˍʰʽ ʰˉˈ ˍ ́ ʅˎ˄ʻʺˁʹ 
ʄʰ˃ˋʱˊΦ ɮˁˈ˃ʹΣ ˋˍˇ˄ ˉˎˊʺ˄ʰ ʰ˄ʺˁˇˎ˄ ˃ʽʰ ʷˁˍʰˋʹ ˃ ʁˁʰ˂ʰ˃ʽ˗˄ʶˌ ˋˍˇ ʰ˄ʰˍˇ˂ʽˁˈ ˍ˃ʺ˃ʰ ˍʹˌ 
˂ʾ˃˄ʹˌΣ ˃ʽˁˊʱ ˔ʶˊˋʰʾʰ ˍ˃ʺ˃ʰˍʰ ʲˈˊʶʽʰ ˁʰʽ ʰ˄ʰˍˇ˂ʽˁʱΣ ˁʰʻ˗ˌ ˁʰʽ ˃ʽʰ ˃ʽˁˊʺ ʷˁˍʰˋʹ 12 
ʶˁˍʰˊʾ˖˄ ˃ ʁ ʰʽ˖˄ˈʲʽˇˎˌ ˁʷʵˊˇˎˌΦ ʅˏ˃˒˖˄ʰ ˈ˃˖ˌ ˃ ʁ ˍʹ˄ ʵʽʰ˔ʶʽˊʽˋˍʽˁʺ ˃ʶ˂ʷˍʹ ˉˇˎ 
ʶˁˉˇ˄ʺʻʹˁʶ ʰˉˈ ˍʹ˄ ɿˇ˃ʰˊ˔ʽʰˁʺ ɮˎˍˇʵʽˇʾˁʹˋʹ ʊ˂˗ˊʽ˄ʰˌ όɹˇˏ˂ʽˇˌ 1998), ˎˉʱˊ˔ʶʽ ʵʽʰ˒ˇˊʱΣ 

ɶ ɳʇʄʇʆɳʄɶ ʃɳʄɹʁʋɶ ʆʍɿ ʃʄɳʅʃʍɿ ɼɮɹ 

ʆʁʃʁɸɳʅɹɳʅ ʅʇɽɽʁɱɶʅ ʆʍɿ ɲɳɹɱɾɮʆʍɿ 
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ˋ ʁˋ˔ʷˋʹ ˃ ʁˍʹ˄ ʷˁˍʰˋʹ ˉˇˎ ˇˊʾˋˍʹˁʶ ʰˉˈ ˍ ̌ʃΦɲΦпсκмуΦмΦмфтпΣ ˈˋˇ˄ ʰ˄ʰ˒ˇˊʱ ˁˎˊʾ˖ˌ ˍʹ˄ 
˔ʶˊˋʰʾʰ ˁʰʽ ˂ʽʴˈˍʶˊˇ ˍʹ˄ ˂ʽ˃˄ʰʾʰ ʶˉʽ˒ʱ˄ʶʽʰ ˍˇˎ ʵˊˎ˃ˇˏ ˁʰʽ ˉˊˇˋʵʽˇˊʾʸʶˍʰʽ ˋ ʁ 24.950 
ʶˁˍʱˊʽʰΦ ʁ ʵˊˎ˃ˈˌ ˅ʶˁʽ˄ʱʶʽ ʰˉˈ ˍ ̌ˎ˕ˈ˃ʶˍˊˇ ˍ˖˄ урл˃Φ ˁʰʽ ˒ˍʱ˄ʶʽ ˋˍʰ нΦмнл˃Φ ˁˇ˄ˍʱ ˋˍʹ˄ 
ˁˇˊˎ˒ ʺ ˍˇˎ ˈˊˇˎˌ ɰʰˊ˄ˇˏ˄ˍʰΦ ʅ ʁ ˔ʰ˃ʹ˂ˈˍʶˊˇ ˎ˕ˈ˃ʶˍˊˇ ˁˎˊʽʰˊ˔ˇˏ˄ ʵʱˋʹ ʵˊˎˈˌ ˁʰʽ 
˒ˎ˂˂ˇʲˈ˂ʰ όʴʰˏˊˇʽΣ ˋ˒ʷ˄ʵʰ˃ˇʽ ˁΦʱΦύ ˉʽˇ ˕ʹ˂ʱ ʶˁˍʶʾ˄ˇ˄ˍʰʽ ʵʱˋʹ ˇ˅ʽʱˌ ˁʰʽ ˋ ʁ˃ʽˁˊˈˍʶˊˇ 
ˉˇˋˇˋˍˈ ʷ˂ʰˍʰ ˁ ʰʽ ˁʷʵˊˇʽΦ ɶ ˔˂˖ˊʾʵʰ ˁ ʰʽ ˁˎˊʾ˖ˌ  ́̄ ʰ˄ʾʵʰ ˍˇˎ ˔ʰˊʰˁˍʹˊʾʸˇ˄ˍʰʽ ʰˉˈ ̄ ˇʽˁʽ˂ʾʰ 
ˁʰʽ ˋ ʁ ˉˇ˂˂ʷˌ ˉʶˊʽˉˍ˗ˋʶʽˌ ˋˉʰ˄ʽˈˍʹˍʰ ʰˉʶʽ˂ˇˏ˃ʶ˄˖˄ ˉˍʹ˄˗˄ όʰˊʴˎˊˇˉʶ˂ʶˁʱ˄ˇˌΣ 
˔ˊˎˋʰʶˍˈˌΣ ʻʰ˂ʰˋʰʶˍˈˌΣ ˁˇˊ˃ˇˊʱ˄ˇˌύΣ ʻʹ˂ʰˋˍʽˁ˗˄Σ ʶˊˉʶˍ˗˄ ˁʰʽ ʰ˃˒ʽʲʾ˖˄Σ ˃ ʁˉʰˊˇˎˋʾʰ 
ʰˁˈ˃ʹ ˁ ʰʽ ʁ ʽʵ˗˄ ˃ ˇ˄ʰʵʽˁ˗˄ ̄ ʰʴˁˇˋ˃ʾ˖ˌ όˊˇʵˇˉʶ˂ʶˁʱ˄ˇˌύ.https://fdepap.gr/ 

 
ɱʁ ˖˃ˇˊ˒ˇ˂ˇʴʾʰ 

ʁ̔  ˉʰ˂ʰʽˈˍʶˊˇʽ ʴʶ˖˂ˇʴʽˁˇʾ ˋ˔ʹ˃ʰˍʽˋ˃ˇʾ ˋˍˇ˄ ɳʻ˄ʽˁˈ ɲˊˎ˃ˈ ʃˊʶˋˉ˗˄ ˉˊˇʷˊ˔ˇ˄ˍʰʽ ʰˉˈ ˍʹ˄ 
ʃʰ˂ʰʽˇʸ˖ʽˁʺ ʶˉˇ˔ʺ ˉˊʽ˄ ʰˉˈ ˉʶˊʾˉˇˎ пфл ʶˁʰˍˇ˃˃ˏˊʽʰ ˔ˊˈ˄ʽʰΦ ʆˇ ˃ʱʴ˃ʰ ˉˇˎ ˉʰˊʺ˔ʻʹ ˁʰˍʱ 
ˍʹ ʵʽʱˊˁʶʽʰ ʷ˅ʽ ˃ʰʴ˃ʰˍʽˁ˗˄ ʶʽˋʲˇ˂˗˄Σ ʰˉˈ ˍʹ˄ ʁˊʵˇʲʽˁʽʰ˄ʺ ˉʶˊʾˇʵˇ ˋˍʹ˄ ʃʰ˂ʰʽˇʸ˖ʽˁʺ 
ʶˉˇ˔ʺ ʷ˖ˌ ˍʹ˄ ɼʱˍ˖ ʆˊʽʰˋʽˁʺ ˉʶˊʾˇʵˇ ˋˍʹ˄ ˉˊ˗ʽ˃ʹ ɾʶˋˇʸ˖ʽˁʺ ʶˉˇ˔ʺΣ ˁˊˎˋˍʰ˂˂˗ʻʹˁʶ ʰˉˈ 
ˉʶˍˊ˗˃ʰˍʰ ˁʰʽ ˉʽˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ʴˊʰ˄ʾˍʹΦ ʆʰ ˉʶˍˊ˗˃ʰˍʰ ʴˊʰ˄ʾˍʹΣ ˇ ˍˎˉʽˁˈˌ ˉˇ˂ˏ˔ˊ˖˃ˇˌ 
ʲˊʱ˔ˇˌ ˍʹˌ ˉʶˊʽˇ˔ʺˌ ˍˇˎ ʶʻ˄ʽˁˇˏ ˉʱˊˁˇˎΣ ˋˎ˄ʺʻ˖ˌ ʵʽʰʲˊ˗˄ˇ˄ˍʰʽ ʰˉˈ ˍˇ ˈˊˇˌ ɰʱˊ˄ˇˎˌ ˋˍʰ 
ʰ˄ʰˍˇ˂ʽˁʱ ˍʹˌ ˂ʾ˃˄ʹˌ ɾʽˁˊʺˌ ʃˊʷˋˉʰˌΦ ʂˍʰ˄ ζ˅ ʶ˒˂ˇˎʵʾʸˇ˄ˍʰʽηΣ ˇʽ ʴˊʰ˄ʽˍʷ˄ʽˇʽ ˇʴˁˈ˂ʽʻˇʽ 
ˉʰˊˇˎˋʽʱʸˇˎ˄ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˋˍˊˇʴʴˎ˂ʱ ˋ˔ʺ˃ʰˍʰ. 
ɾʶˍʰ˃ˇˊ˒˖ˋʽʴʶ˄ʺˉʶˍˊ˗˃ʰˍʰ ˁˎˊʽʰˊ˔ˇˏ˄ ˋˍʰ ˍˇˉʾʰ ʰ˄ʰˍˇ˂ʽˁʱ ˍ˖˄ ˂ʽ˃˄˗˄ ˍ˖˄ ʃˊʶˋˉ˗˄Φ 
ʆˇ ʁ˃ˍʰ˃ˇˊ˒˖ˋʽʴʶ˄ʷˌˉʷˍˊ˖˃ʰ ˉˊˇʷˊ˔ʶˍʰʽ ʰˉˈ ʱ˔ˊ˖˃ʰ ˉʶˍˊ˗˃ʰˍʰ ˉˇˎ ʷ˔ˇˎ˄ ˎˉˇʲ˂ʹʻʶʾ 
ˋʶ ʶ˅ʰʽˊʶˍʽˁʱ ˎ˕ʹ˂ʺ ˉʾʶˋʹ ˁʰʽ ʻʶˊ˃ˈˍʹˍʰ ʲʰʻʽʱ ˁʱˍ˖ ʰˉˈ ˍʹ˄ ʶˉʽ˒ʱ˄ʶʽʰ ˍʹˌ ɱʹˌΦ ɮ˄ʱ˂ˇʴʰ 
˃ʶ ˍˇ ˉˇˏˁʰʽ ˎˉˈ ˉˇʽʶˌ ˋˎ˄ʻʺˁʶˌ ˋ˔ʹ˃ʰˍʾˋˍʹˁʰ˄ ˍʰ ˉʶˍˊ˗˃ʰˍʰΣ ʵʽʰˁˊʾ˄ˇ˄ˍʰʽ ʵʽʱ˒ˇˊˇʽ 
˃ʁ ˍʰ˃ˇˊ˒˖ˋʽʴʶ˄ʺˍˏˉˇʽ ˋˍˇ ˉʱˊˁˇΣ ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄˖˄ ˍ˖˄ ʴˊʰ˄ʽˍˇʴ˄ʶˏˋʽ˖˄Σ ʴ˄ʶˏˋʽ˖˄ 
ˁʰʽ ˒ˎ˂˂ʽˍ˗˄Φ ʆʰ ʶʵʱ˒ʹ ˋˍˇ˄ ˇˊʶʽ˄ˈ ˈʴˁˇ ˍˇˎ ɰʱˊ˄ˇˎˌ ˉˇˎ ʰ˄ʰˉˍˏ˔ʻʹˁʰ˄ ʰˉˈ ʴˊʰ˄ʾˍʹΣ 
ʴ˄ʶˏˋʽ ˁʰʽ ˋ˔ʽˋˍˈ˂ʽʻˇ ʶʾ˄ʰʽ ˋˎ˄ʺʻ˖ˌ ˃ʷˍˊʽʰ ʷ˖ˌ ʷ˄ˍˇ˄ʰ ˈ˅ʽ˄ʰ ˁʰʽ ˉˇ˂˂ʱ ˒ˎˍʱ ˉˇˎ 
ʰ˄ʰˉˍˏˋˋˇ˄ˍʰʽ ʶˁʶʾ ʶʾ˄ʰʽ ʰˋʲʶˋˍˈ˒ˎˍʰΣ ˉˊʱʴ˃ʰ ˉˇˎ ˋʹ˃ʰʾ˄ʶʽ ˈˍʽ ʴʶ˄ʽˁʱ ʰ˄ʰˉˍˏˋˋˇ˄ˍʰʽ ˋʶ 
ˈ˅ʽ˄ʰ ʶʵʱ˒ʹ ˒ˍ˖˔ʱ ˋʶ ʲʱˋʶʽˌΦ 
 
ɶ ˎ˕ˇ˃ʶˍˊʽˁʺ ˉʶˊʽˇ˔ʺ ˍˇˎ ʶʻ˄ʽˁˇˏ ˉʱˊˁˇˎ ˁʰʻˇˊʾʸʶʽ ˃ʽʰ ˁ˂ʽ˃ʰˍʽˁʺ ˁ˂ʾˋʹ ʹ ˇˉˇʾʰΣ ˃ʶ ˍʹ 
ˋʶʽˊʱ ˍʹˌΣ ˁʰʻˇˊʾʸʶʽ ˍʹ˄ ˎ˕ˇ˃ʶˍˊʽˁʺ ʸ˗˄ʹ ˍʹˌ ʲ˂ʱˋˍʹˋʹˌΦ ɶ ʴʶ˖ʴˊʰ˒ʽˁʺ ʻʷˋʹΣ ˍˇ ˁ˂ʾ˃ʰ ˁʰʽ 
ˍˇ ˎ˕ˈ˃ʶˍˊˇ ˍ˖˄ ʃˊʶˋˉ˗˄ ʰˉˇˁ˂ʶʾˇˎ˄ ˃ʽʰ ˍˎˉʽˁʺ ˃ʶˋˇʴʶʽʰˁʺ ˋˁ˂ʹˊˈ˒ˎ˂˂ʹ ʰʶʽʻʰ˂ʺˌ ʸ˗˄ʹ 
ʲ˂ʱˋˍʹˋʹˌΦ ɼʰˍʱ ˋˎ˄ʷˉʶʽʰ ʹ ˉʶˊʽˇ˔ʺ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍˊʶʽˌ ʲʰˋʽˁʷˌ ʸ˗˄ʶˌΦ 

¶ ʇˉˇ˃ʶˋˇʴʶʽʰˁʺ-ˎˉˇʹˉʶʽˊ˖ˍʽˁʺ ʻʶˊ˃ˈ˒ʽ˂ʹ ʲʶ˂ʰ˄ʽʵʽʱ ˁʰʽ ˃ʽˁˍʺ ʵʰˋʽˁʺ ʸ˗˄ʹ ˉˇˎ 
ʰ˄ʰ˒ʷˊʶˍʰʽ ˖ˌ ʸ˗˄ʹ ɰʶ˂ʰ˄ʽʵʽʱˌΦ 

¶ ʁˊʶʽʲʰˍʽˁʺʶˎˍˊˇ˒ʽˁʺ ʷ˖ˌ ˃ʶˋˇˍˊˇ˒ʽˁʺ ʸ˗˄ʹ ˇ˅ʽʱˌ ˁʰʽ ˃ʽˁˍʺˌ ʵʰˋʽˁʺˌ ʸ˗˄ʹˌ ˇ˅ʽʱˌΦ 
ʰ˄ʰ˒ʷˊʶˍʰʽ ˖ˌ ʸ˗˄ʹ ˍʹˌ ʁ˅ʽʱˌΦ 

¶ ʇˉˇʰ˂ˉʽˁʺ ʸ˗˄ʹ ʲ˂ʱˋˍʹˋʹˌΦ ɮ˄ʰ˒ʷˊʶˍʰʽ ˖ˌ ɮ˂ˉʽˁʺ ʸ˗˄ʹΦ 

https://fdepap.gr/
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ɳˉʽˉ˂ʷˇ˄Σ ˍʰ ˊʷ˃ʰˍʰ ˁʰʽ ʶʽʵʽˁʱ ˇʽ ˂ʾ˃˄ʶˌ ˉʶˊʽ˂ʰ˃ʲʱ˄ˇˎ˄ ʰʸ˖˄ʽˁʷˌ ˃ˇ˄ʱʵʶˌΣ ˉˊʱʴ˃ʰ ˉˇˎ 
ˋʹ˃ʰʾ˄ʶʽ ˈˍʽ ˁʰʻˇˊʾʸˇ˄ˍʰʽ ʰˉˈ ˍʽˌ ˍˇˉʽˁʷˌ ʶʵʰ˒ʽˁʷˌ ˋˎ˄ʻʺˁʶˌ ˁʰʽ ˈ˔ʽ ʰˉˈ ˍˇ ˁ˂ʾ˃ʰΦ 

¶ ʇʵˊˈʲʽʰ ʲ˂ʱˋˍʹˋʹ 

¶ ɼʰ˂ʰ˃ʽʷˌ ˁʰʽ ˕ʹ˂ˇʾ ʲʱ˂ˍˇʽ  

¶ ʃˊˇˋ˔˖ˋʽʴʶ˄ʷˌ ʵʱˋˇˌ ʰˉˈ ˋˁ˂ʹˊˈ ˁʰʽ ˃ʰ˂ʰˁˈ ˅ˏ˂ˇ  

¶ ʅˁ˂ʺʻˊʰ ˁʰʽ ˃ʽˁˍʱ ʵʱˋʹ ˍ˖˄ ˁˇʽ˂ʱʵ˖˄ ˍ˖˄ ˁʱˍ˖ ˊʶ˃ʱˍ˖˄ 
ɴ˄ʰ ʽʵʽʰʾˍʶˊˇ ˔ʰˊʰˁˍʹˊʽˋˍʽˁˈ ˍ˖˄ ˉʽˇ ˅ʹˊ˗˄ ˁʰʽ ʻʶˊ˃ˈˍʶˊ˖˄ ˍ˃ʹ˃ʱˍ˖˄ ˍʹˌ ʸ˗˄ʹˌ 
ɰʶ˂ʰ˄ʽʵʽʱˌ ˋˍˇ ʶʻ˄ʽˁˈ ˉʱˊˁˇ ʶʾ˄ʰʽ ʹ ˍˇˉʽˁʺ ˁˎˊʽʰˊ˔ʾʰ ˍˇˎ ʵʶ˄ʵˊ˗ʵˇˎˌ ʰˊˁʶˏʻˇˎ 
JuniperusexcelsaΣ ˋˎ˔˄ʱ ˃ʰʸʾ ˃ʶ ˍʹ ˃ʰˁʶʵˇ˄ʽˁʺ ɰʶ˂ʰ˄ʽʵʽʱ (Quercustrojana). (Strid, etal.,  
2020) 
 
 
ɰʽˇˉˇʽˁʽ˂ˈˍʹˍʰ 

ʃʰ˄ʾʵʰ 

ʅˍʽˌ ʵˏˇ ˂ʾ˃˄ʶˌ ʰ˂˂ʱ ˁʰʽ ˋˍʹ˄ ʶˎˊˏˍʶˊʹ ˉʶˊʽˇ˔ʺΣ ˎˉʱˊ˔ˇˎ˄ 

ˉʶˊʽˋˋˈˍʶˊʰ ʰˉˈ мΦрлл ʶʾʵʹ ˒ˎˍ˗˄Σ пн ʶʾʵʹ ʻʹ˂ʰˋˍʽˁ˗˄Σ мм 

ʶʾʵʹ ʰ˃˒ʽʲʾ˖˄Σ нм ʶʾʵʹ ʶˊˉʶˍ˗˄Σ но ʶʾʵʹ ˕ʰˊʽ˗˄ ʰˉˈ ˍʰ 

ˇˉˇʾʰ ˍʰ мн ʶʾ˄ʰʽ ʶ˄ʵʹ˃ʽˁʱ όˉ˔ ɹ́ ʽʲʱʵʽΣ ˃ˉˊʱ˄ʰΣ  ˍˋʽˊˈ˄ʽΣ 

ˉ˂ʰˍʾˁʰΣ ˁʷ˒ʰ˂ˇˌΣ ˋˁˇˎ˃ˉˇˏʸʽύΦhttps:// web-

greece.gr/destinations/prespes-florina/. ɮˁˈ˃ʰ ˒ʽ˂ˇ˅ʶ˄ʶʾˍʰʽ 

ˉ˂ˇˏˋʽʰ ˉʰ˄ʾʵʰ ʰ˃˒ʾʲʽ˖˄ ˁʰʽ ʶˊˉʷˍ˖˄ˈˉ˖ˌ ˋʰ˂ʰ˃ʱ˄ʵˊʶˌΣ 

˃ʰˁʶʵˇ˄ʽˁˇʾ ˍˊʾˍ˖˄ʶˌΣ ˒ˊˏ˄ˇʽΣ ˁʽˍˊʽ˄ˇ˃ˉˇ˃ˉʾ˄ʶˌΣ 

ˋʲʶ˂ˍˇʲʱˍˊʰ˔ˇʽΣ ʴˊʰʽˁˇʲʱˍˊʰ˔ˇʽ ˁʰʽ ʲʰ˂ˁʰ˄ˇʲʱˍˊʰ˔ˇʽΣ ʵʶ˄ˍˊˇʴʰ˂ʽʷˌΣ ˋʰˀˍʶˌΣ ˄ʶˊˈ˒ʽʵʰΣ 

ˋˉʽˍˈ˒ʽʵʰ ˁʰʽ ˇ˔ʽʷˌ. 

ʋ˂˖ˊʾʵʰ 

ɶ ʃˊʷˋˉʰ ˒ʰʾ˄ʶˍʰʽ ˄ʰ ʲˊʾˋˁʶˍʰʽ ˋʶ ʷ˄ʰ ʲˇˍʰ˄ʽˁˈ ˋˍʰˎˊˇʵˊˈ˃ʽ ˃ʶ ˉʰˊˇˎˋʾʰ ˒ˎˍ˗˄ ˉˇˎ 
ˉˊˇʷˊ˔ˇ˄ˍʰʽ ˍˈˋˇ ʰˉˈ ˍˇ˄ ɰˇˊˊʱ ˈˋˇ ˁʰʽ ʰˉˈ ˍˇ ɿˈˍˇΦ ɮˊ˔ʽˁʱΣ ˍʰ ˇʽˁˇˋˎˋˍʺ˃ʰˍʱ ˍʹˌ 
ˉʶˊʽˇ˔ʺˌ ʶʾ˄ʰʽ ˁʰʽ ˂ʽ˃˄ʰʾʰ ˁʰʽ ˔ʶˊˋʰʾʰΦ ɳˉʾˋʹˌΣ ˋʶ ˉˇ˂ˏ ˃ʽˁˊʺ ʷˁˍʰˋʹ ʰ˄ʶʲʰʾ˄ˇˎ˃ʶ ʰˉˈ ˍʰ 
урп˃Φ ˉˇˎ ʲˊʾˋˁˇ˄ˍʰʽ ˇʽ ˂ʾ˃˄ʶˌΣ ˋˍʹ˄ ˁˇˊˎ˒ʺ ˍˇˎ ɰʰˊ˄ˇˏ˄ˍʰ ˋˍʰ нΦмму˃ ˁʰʽ ʷˍˋʽ 
ʵʹ˃ʽˇˎˊʴˇˏ˄ˍʰʽ ʵʽʱ˒ˇˊʰ ˃ʽˁˊˇʶ˄ʵʽʰʽˍʺ˃ʰˍʰ ˃ʶ ʵʽʰ˒ˇˊʶˍʽˁˈ ˋˎ˄ʵˎʰˋ˃ˈ ˎʵˊˇ˂ˇʴʽˁ˗˄ ˁʰʽ 
ˁ˂ʽ˃ʰˍʽˁ˗˄ ˉʰˊʰ˃ʷˍˊ˖˄Φʆˇ ʴʶ˖˂ˇʴʽˁˈ ˎˉˈʲʰʻˊˇΣ ʶˉʾˋʹˌ ˉʰʾʸʶʽ ˋˉˇˎʵʰʾˇ ˊˈ˂ˇ ˋˍʹ˄ 
ˉˇʽˁʽ˂ʾʰ ˍʹˌ ˔˂˖ˊʾʵʰˌ ˍʹˌ ˉʶˊʽˇ˔ʺˌ ˁʰʻ˗ˌ ʹ ˃ʽˋʺ ʶʾ˄ʰʽ ʰˋʲʶˋˍˇ˂ʽʻʽˁʺ ˁʰʽ ʹ ˎˉˈ˂ˇʽˉʹ 
ʴˊʰ˄ʽˍʽˁʺ ̍ ˉ˖ˌ ʰ˄ʰ˒ʷˊʻʹˁʶ ˉʰˊʰˉʱ˄˖.  
H ˔˂˖ˊʾʵʰ ˍˇˎ ɳʻ˄ʽˁˇˏ ʃʱˊˁˇˎ ʃˊʶˋˉ˗˄ ˈˉ˖ˌ ʰˎˍʺ ˉʶˊʽʴˊʱ˒ʶˍʰʽ ʰˉˈ ˍˇˎˌStrid, etal., 
2020,ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ мΦумс ʶʾʵʹ ˁʰʽ ʶˉʽˉ˂ʷˇ˄ ˎˉˇʶʾʵʹ ʰʴʴʶʽʰˁ˗˄ ˒ˎˍ˗˄Σ ʶˁ ˍ˖˄ ˇˉˇʾ˖˄ ˃ˈ˄ˇ 
ˍʰ пн ʶʾ˄ʰʽ ˉˇ˂ʽˍˇʴˊʰ˒ʹ˃ʷ˄ʰ ʺ ʰ˃˒ʽˋʲʹˍˇˏ˃ʶ˄ʰ ˉˇ˂ʽˍˇʴˊʰ˒ʹ˃ʷ˄ʰ ˅ʷ˄ʰ ʶʾʵʹΦ ɶ ʃˊʷˋˉʰ 
ˋˎʴˁʰˍʰ˂ʷʴʶˍʰʽ ˋˍʽˌ ˉʷ˄ˍʶ ˁˇˊˎ˒ʰʾʶˌ ˉʶˊʽˇ˔ʷˌ ˃ʶ ʰ˄ʱ˂ˇʴˇ ˃ʷʴʶʻˇˌ ˋʶ ˉ˂ˇˏˍˇ ʴʹʴʶ˄˗˄ 
ʰ˄˗ˍʶˊ˖˄ όʰʴʴʶʽʰˁ˗˄ύ ˒ˎˍʽˁ˗˄ ʶʽʵ˗˄ ˋˍʹ ˔˗ˊʰΦ 

https://web-greece.gr/destinations/prespes-florina/
https://web-greece.gr/destinations/prespes-florina/
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ɮˎˍʺ ʹ ʰ˅ʽˇˋʹ˃ʶʾ˖ˍʹ ˉˇʽˁʽ˂ˇ˃ˇˊ˒ʾʰ ˃ˉˇˊʶʾ ˄ʰ 
ʶ˅ʹʴʹʻʶʾ ʰˉˈ ˍˇ ˍʶˊʱˋˍʽˇ ʶˏˊˇˌ ˍ˖˄ ˇʽˁˇˍˈˉ˖˄ 
ˋˍʹ˄ ˉʶˊʽˇ˔ʺΣ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʵʽʰ˒ˈˊ˖˄ ˍˏˉ˖˄ 
ˉʶˍˊ˖˃ʱˍ˖˄Σ ˎˉˇˋˍˊ˗˃ʰˍʰ ˉˇ˂ˏ ʵʽʰ˒ˇˊʶˍʽˁʺˌ 
ˉʰˊˇ˔ʺˌ ˄ʶˊˇˏ ˁʰʽ ʶˉˇ˔ʽˁʺˌ ʵʽʰʻʶˋʽ˃ˈˍʹˍʰˌ 
˄ʶˊˇˏΣ ˍʹ˄ ˎ˕ˇ˃ʶˍˊʽˁʺ ˁ˂ʾˋʹ (ˋ˔ʶʵˈ˄ мΦрлл 
˃ʷˍˊ˖˄)Σ ˍˇ˄ ʲʰʻ˃ˈ ʵʽʰˍʺˊʹˋʹˌ ˍ˖˄ ̌ʽˁˇˍˈˉ˖˄ 
ˉˇˎ ʶ˅ʰˊˍʱˍʰʽ ʰˉˈ ˍʹ˄ ˉʰˊʰʵˇˋʽʰˁʺʶˁ˃ʶˍʱ˂ʶˎˋʹ 
ˍʹˌ ʴʹˌ ˁʰʽ ʰˉˈ ˍʹ ˃ʶˍʰʲʰˍʽˁʺ ʲʽˇʴʶ˖ʴˊʰ˒ʽˁʺ 
ʻʷˋʹ ˍʹˌ ˉʶˊʽˇ˔ʺˌ ˃ʶˍʰ˅ˏ ˍʹˌ ɾʶˋˇʴʶʾˇˎ ˁʰʽ ˍ˖˄ 
ɼʶ˄ˍˊʽˁ˗˄ ɰʰ˂ˁʰ˄ʾ˖˄. 
 

ʋʰˊʰˁˍʹˊʽˋˍʽˁˈ ʶʾ˄ʰʽ ˍˇ ˉˎˁ˄ˈ ʵʱˋˇˌ ʰˉˈ ˉ˂ʰˍˏ˒ˎ˂˂ʶˌ ʲʶ˂ʰ˄ʽʵʽʷ̩ ˉˇˎ ʰˉ˂˗˄ʶˍʰʽ ʴˏˊ˖ ʰˉΩ 
ˍ ́ ˂ʾ˃˄ʹ (Quercusfrainettoύ ˁʰʽ ˍˋʶˊ˄ˇʲʶ˂ʰ˄ʽʵʽʷˌ όQuercuscerrisύΣ ˇʽ ˇˉˇʾʶˌ ˃ʱ˂ʽˋˍʰ 
ˎʲˊʽʵʾʸˇˎ˄ ˃ʶˍʰ˅ˏ ˍˇˎˌΦ ʃˇ˂ˏ ˁˇ˄ˍʱ ʰˉ˂˗˄ʶˍʰʽ ˁʰʽ ʷ˄ʰ ˋˉʱ˄ʽˇ ˃ʽˁˍˈ ʵʱˋˇˌ ʰˉˈ 
˃ʰˁʶʵˇ˄ʽˁʷˌ ʲʶ˂ʰ˄ʽʵʽʷˌ όQuercustrojanaύΣ ʰʴˊʽˇˁˎˉʱˊʽˋˋʰ όJuniperusexcelsa), 
ʲˇˎ˄ˇˁˎˉʱˊʽˋˋʰ όJuniperusfoetidissimaύΣ ʴʱʲˊˇˎˌ (Carpinus)Σ ˒ˍʶ˂ʽʷˌ(Ulmus), 
ˁˊʰ˄ʽʷˌ(Cornusmas) ˁ ʰʽ ʵʽʱ˒ˇˊʰ ˒ˎ˂˂ˇʲˈ˂ʰΦ (Strid, etal.,  2020) 
 
ʅˍʹ˄ ˉʶˊʽˇ˔ʺ ʰˉʰ˄ˍ˗˄ˍʰʽ ʶˉʾˋʹˌ ˉˇ˂˂ʱ ˋˉʱ˄ʽʰ ʶʾʵʹ ˃ʶ ̄̔ ˇ ˋʹ˃ʰ˄ˍʽˁʱ ˄ʰ ʻʶ˖ˊˇˏ˄ˍʰʽ: 
Acanthusgreuterianus όʷ˄ʰ ʽʵʽʰʾˍʶˊʰ ˋˉʱ˄ʽˇ ʶʾʵˇˌ ʱˁʰ˄ʻˇˎˉˇˎ ʰˉʰ˄ˍʱˍʰʽ ˋʶ ˂ʾʴʶˌ ˃ˈ˄ˇ 
ˉʶˊʽˇ˔ʷˌ ˃ʶˍʰ˅ˏ ɳ˂˂ʱʵʰˌΣ ɮ˂ʲʰ˄ʾʰ ˁʰʽ ʃɱɲɾύΣ ˋˉʱ˄ʽʰ ˁʶ˄ˍʰˏˊʽʰˈˉ˖ˌCentaureaadamii, 
Melampyrusmarvense, Cynoglottisbarrelierisubspserpentinicola, Eryngiumwiegandii, 
ʰʴˊʽˈˋˁˇˊʵʰAlliumcupanisubspcupaniˁh ʽ Alliumrhodopeumsubsprhodopeum, 
Carexdepauperata, Erodiumabsinthoidessubspguicciardii, Lathyrustuberosus, 
˒ˊʽˍʽ˂ʱˊʽʰFritillariathessalasubspionica, Scutellariaorientalissubsppinnatifida, 
Asphodelineluteaˁʰʽ AcanthushungaricusΦ ɶ ˔˂˖ˊʾʵʰ ˍʹˌ ˉʶˊʽˇ˔ʺˌ ˋˎ˃ˉ˂ʹˊ˗˄ʶˍʰʽ ˃ʶ ʶʾʵʹΣ 
ˈˉ˖ˌ GaliumoreophilumΣ ʴʶˊʱ˄ʽʰ Geraniumasphodeloides ˁʰʽ Geraniummacrostylum, 
ˁʶ˄ˍʰˏˊʽʰCentaureatriumfettiisubspaxillaris, Biforaradians, Papaveralbiflorum, 
Turgenialatifolia,Linumaustriacum, Knautiaorientalis, Lathyrusinconspicuus, 
Trifoliumleucanthum, Vicialoiseleurii, Alkannapindicola, Crocuscancellatussubspmazziaricus, 
Linariapeloponnesiaca, Campanulapatulasubsppatula ˁʰʽ ˇʽ ˇˊ˔ʽʵʷʶˌ 
Orchispurpurea,Orchissimianˁ ʰʽOphrisgrammica. (Strid, etal.,  2020) 
 

ʅˎ˂˂ˇʴʺ ʰˉˇ˂ʽʻ˖˃ʱˍ˖˄ 

ɳˁˍˇˌ ʰˉˈ ˍʽˌ ˉʶˊʽˇ˔ʷˌ ʌʰˊʱʵʶˌ ˁʰʽ ɯʴʽˇˌ ɱʶˊ˃ʰ˄ˈˌΣ ˋˍʹ˄ ˉˊˇˋˍʰˍʶˎˈ˃ʶ˄ʹ ˉʶˊʽˇ˔ʺ ʰ˄ʺˁʶʽ 
ʶˉʾˋʹˌ ˍˇ ˄ʹˋʰˁʾ ˍʹˌ ˃ʽˁˊʺˌ ʃˊʷˋˉʰˌΣ ˇ ɯʴʽˇˌ ɮ˔ʾ˂˂ʁ ʽˇˌ ˁʰʻ˗ˌ ˁʰʽ ˍˇ ˔˖ˊʽˈ ɰˊˇ˄ˍʶˊˈΣ ˈˉˇˎ 

˒ʽ˂ˇ˅ʶ˄ʶʾˍʰʽ ʹ ˋˎ˂˂ˇʴʺ ʰˉˇ˂ʽʻ˖˃ʱˍ˖˄ʰˉˇ ˍʹ˄ 
ʴˏˊ˖ ˉʶˊʽˇ˔ʺΦ ɶ ˋˎ˂˂ˇʴʺ ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ 
ʻʰ˂ʱˋˋʽʰ ʽʸʺ˃ʰˍʰ ˃ʶ ʰˉˇ˂ʽʻ˗˃ʰˍʰ ˁʰʽ 
ʰˉˇ˂ʽʻ˗˃ʰˍʰ ʲ˖˅ʽˍ˗˄Φɾʶˍʰ˅ˏ нпр ˁʰʽ мтр 
ʶˁʰˍˇ˃˃ˎˊʾ˖˄ ʶˍ˗˄ ˉˊʽ˄Σ ʹ ʴʹ ˉˇˎ ʲˊʾˋˁʶˍʰʽ 
ˋʺ˃ʶˊʰ ʹ ɳ˂˂ʱʵʰ ʺˍʰ˄ ˃ʷˊˇˌ ʶ˄ˈˌ ʰˊ˔ʰʾˇˎ 
˖ˁʶʰ˄ˇˏ ˃ʶˍʰ˅ˏ ˍ˖˄ ʹˉʶʾˊ˖˄ ˍʹˌ ˋʹ˃ʶˊʽ˄ʺˌ 
ɮ˒ˊʽˁʺˌ ˁʰʽ ˍʹˌ ɳˎˊʰˋʾʰˌΦ ɾʷˋ˖ ˍ˖˄ ʴʶ˖˂ˇʴʽˁ˗˄ 
˒ʰʽ˄ˇ˃ʷ˄˖˄Σ ʽʸʺ˃ʰˍʰ ʰˉˇˍʷʻʹˁʰ˄ ˋˍʹ ʻʱ˂ʰˋˋʰ ˋʶ 
ˋʹ˃ʶʾʰ ˋ˔ʹ˃ʰˍʾʸˇ˄ˍʰˌ ˉʱ˔ˇˌ ʱ˄˖ ˍ˖˄ рлл ˃ʷˍˊ˖˄Φ 

ɮˎˍʱ ˍʰ ʽʸʺ˃ʰˍʰ ˍʶ˂ʽˁʱ ˋˁ˂ʹˊˏ˄ʰ˄ʵʹ˃ʽˇˎˊʴ˗˄ˍʰˌʽʸʹ˃ʰˍˇʴʶ˄ʶʾˌ ʲˊʱ˔ˇˎˌΣ ˉˇˎ 
ˉʰˊʰˍʹˊˇˏ˄ˍʰʽ ˋʺ˃ʶˊʰ ˋʶ ʵʽʱ˒ˇˊʶˌ ʰˉˇ˔ˊ˗ˋʶʽˌ ˍˇˎ ʴˁˊʾʸˇˎ ʰˋʲʶˋˍˈ˂ʽʻˇˎ ˁʰʽ ˍˇˎ 
ʵˇ˂ˇ˃ʽˍʽˁˇˏ ʰˋʲʶˋˍˈ˂ʽʻˇˎ ˋˍʰ ʲˇˎ˄ʱ ˍˇˎ ʆˊʽˁ˂ʰˊʾˇˎΣ ɿˍʷʲʰˌ ˁʰʽ ˍˇˎ ɰˊˇ˄ˍʶˊˇˏ 
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˄ˇˍʽˇʰ˄ʰˍˇ˂ʽˁʱ ˁʰʽ ʵˎˍʽˁʱ ˍʹˌ ˂ʾ˃˄ʹˌ ɾʽˁˊʺˌ ʃˊʷˋˉʰˌΦʃʱ˄˖ ʰˉˈ ˍˇ˄ ˉˎʻ˃ʷ˄ʰ ˍˇˎ 
ʰˋʲʶˋˍˈ˂ʽʻˇˎ ˁʰʽ ˍˇˎ ʵˇ˂ˇ˃ʾˍʹΣ ˋ˔ʹ˃ʰˍʾˋˍʹˁʶ ʷ˄ʰ ˋˍˊ˗˃ʰ ˉ˂ˇˏˋʽˇ ˋʶ ʰˉˇ˂ʽʻ˗˃ʰˍʰΦ 
ɾʶˊʽˁʱ ʰˉˈ ʰˎˍʱ ˍʰ ʰˉˇ˂ʽʻ˗˃ʰˍʰ ʰ˄ˍʽˉˊˇˋ˖ˉʶˏˇˎ˄ ˎˉˇˍˊˇˉʽˁʱ ˒ˎˍʱ ˃ʶ ʰˉ˂ʱ ˁˇˊʽˇʶʽʵʺ 
˒ˏ˂˂ʰ ˉˇˎ ˃ˇʽʱʸˇˎ˄ ˃ʶ ˍʰ ˋʹ˃ʶˊʽ˄ʱ ˃ʷ˂ʹ ˍʹˌ ˇʽˁˇʴʷ˄ʶʽʰˌ ˍʹ ̩ʵʱ˒˄ʹˌΦ ʁʽ ʶˁʲˇ˂ʷˌ ʰˎˍ˗˄ 
ˍ˖˄ ˄ʶˈˍʶˊ˖˄Σ ˎˉˈ˂ʶˎˁˇ-ˁʾˍˊʽ˄˖˄ ʽʸʹ˃ʰˍˇʴʶ˄˗˄ ˉʶˍˊ˖˃ʱˍ˖˄ ˉʰˊʰˍʹˊˇˏ˄ˍʰʽ ˄ˈˍʽʰ ˍˇˎ 
ɰˊˇ˄ˍʶˊˇˏΦ ʆʰ ʰ˄˗ˍʶˊʰ ˋˍˊ˗˃ʰˍʰ ʶ˃˒ʰ˄ʾʸˇ˄ˍʰʽ ˋˍʹ˄ ˉʶˊʽˇ˔ʺ ˍˇˎ ʃˎ˅ˇˏΦ (Strid, etal.,  2020) 
 
 ɼʰ˂˂ʽʷˊʴʶʽʶˌ ˋˍʹ˄ ˉʶˊʽˇ˔ʺ 

 
ʆˇ ʶʵʰ˒ˇˌ ̀ ʶ ʴʶ˄ʽˁʷˌ ʴˊʰ˃˃ʷˌ ʶʾ˄ʰʽ ˁ ʰˍʱ˂˂ʹ˂ˇ ʴʽʰ 
ˁʰ˂˂ʽʷˊʴʶʽʶˌ ʵʹ˃ʹˍˊʽʰˁ˗˄Φ ɾˈ˄ˇ ʶ˅ʰʽˊʶˍʽˁʱ 
ʶ˄ˍˇˉʽˋ˃ʷ˄ˇʽ ˉʶˊʽˇˊʽˋ˃ˇʾ ʴʽʰ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ˍ˖˄ 
ʵʹ˃ʹˍˊʽʰˁ˗˄ ʺ ˍˇˎ ˍˋʰʴʽˇˏ ˍˇˎ ʲˇˎ˄ˇˏ ˃ˉˇˊˇˏ˄ 
˄ʰ ˉʰˊʰˍʹˊʹʻˇˏ˄ ˋˍʰ ˔˖ˊʱ˒ʽʰ ˄ˈˍʽʰ ˍˇˎ 
ɰˊˇ˄ˍʶˊˇˏ ˃ʷˋ˖ ʶ˄ʰ˂˂ʰˋˋˈ˃ʶ˄˖˄ ˎʴˊ˗˄ ˁʰʽ 
˅ʹˊ˗˄ ˋˎ˄ʻʹˁ˗˄Σ ˈˉˇˎ ˍˇ ʷʵʰ˒ˇˌ ˔ʰˊʰˁˍʹˊʾʸʶˍʰʽ 
ʰˉˈ ˎ˕ʹ˂ʺ ˉʶˊʽʶˁˍʽˁˈˍʹˍʰ ˋʶ ˋˎˊˊʽˁ˄˖˃ʷ˄ʹ 
ʱˊʴʽ˂ˇΦ ɰˈˊʶʽʰ ˍˇˎ ɰˊˇ˄ˍʶˊˇˏΣ ˇʽ ʶʵʰ˒ʽˁʷˌ 
ˋˎ˄ʻʺˁʶˌ ˉˇʽˁʾ˂˂ˇˎ˄Σ ˍʰ ʶʵʱ˒ʹ ˉˇˎ ʷ˔ˇˎ˄ 
ʰ˄ʰˉˍˎ˔ʻʶʾ ʰˉˈ ˕ʰ˃˃ʾˍʶˌ ˁʰʽ ˉʰˊʶ˃ʲˇ˂ʷˌ ʱ˃˃ˇˎ 
ʶʾ˄ʰʽ ˃ʱ˂˂ˇ˄ ˒ˍ˖˔ʱ ˋʶ ʲʱˋʶʽˌ ˁʰʽ ˉʽˇ ˈ˅ʽ˄ʰ. 
 
ɱʽʰ ˍˇˎˌ ˁʰˍˇʾˁˇˎˌ ˍ˖˄ ʃˊʶˋˉ˗˄ ʰˎˍʱ ˍʰ ʶʵʱ˒ʹ 
ʺˍʰ˄ ˁʰˍʱ˂˂ʹ˂ʰ ˃ˈ˄ˇ ˖ ̩ʵʰˋʽˁʷˌ ˁʰʽ ʻʰ˃˄˗ʵʶʽˌ 
ʶˁˍʱˋʶʽˌ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰ˄ ˖ ̩ˉˊʶ˃˄ˇ˒ˎʶʾˌ 
(ˍʶ˔˄ʹˍʺ ʰ˄ʰʴʷ˄˄ʹˋʹ ʵʱˋˇˎˌ ˃ʶ ˉʰˊʰʲ˂ʰˋˍʺ˃ʰˍʰύ ˁ ʰʽ ˅ˎ˂ˇʲˇˋˁˈˍˇˉˇˎˌΦ ʃˇ˂˂ʱ ʱʴˊʽʰ ˒ˎˍʱ 
ˉˇˎ ʶʾ˄ʰʽ ˉˊˇˋʰˊ˃ˇˋ˃ʷ˄ʰ ˋʶ ˍˇˎ˂ʱ˔ʽˋˍˇ˄ ʶˉˇ˔ʽʰˁʷˌ ˅ʹˊʷˌ ˋˎ˄ʻʺˁʶˌ ˃ˉˇˊʶʾ ˄ʰ ˖˒ʶ˂ʹʻˇˏ˄ 
ʰˉˈ ˉʶˊʽˋˋˈˍʶˊˇ ʺ ˂ʽʴˈˍʶˊˇ ˇˎʵʷˍʶˊʰ ʰˋʲʶˋˍˇˏ˔ʰ ʶʵʱ˒ʹ ˃ʶ ˎ˕ʹ˂ʺ ˉʶˊʽʶˁˍʽˁˈˍʹˍʰ ˋʶ 
ʰ˄ʻˊʰˁʽˁˈ ʰˋʲʷˋˍʽˇΦ ɽˈʴ˖ ˍʹˌ ˋˎ˄ʶ˔ˇˏˌ ˃ʶˍʰ˒ˇˊʱˌ ʽʸʹ˃ʰˍˇʴʶ˄ˇˏˌ ˎ˂ʽˁˇˏ ʰˉˈ ˍʰ ˊʷ˃ʰˍʰΣ 
ˍʰ ʰ˂˂ˇˎʲʽʰˁʱ ʶʵʱ˒ʹ ˋˍʽˌ ˉ˂ʹ˃˃ˎˊʽˁʷˌ ˉʶʵʽʱʵʶˌ ʶ˃ˉ˂ˇˎˍʾʸˇ˄ˍʰʽ ˒ˎˋʽˁʱ ˃ʶ ʻˊʶˉˍʽˁʱ 
ˋˎˋˍʰˍʽˁʱΦ ʂˍʰ˄ ˋˍˊʰʴʴʾʸˇ˄ˍʰʽ ʶˉʰˊˁ˗ˌΣ ʰˎˍʷˌ ˇʽ ˉʶˊʽˇ˔ʷˌ ʰˉˇˍʶ˂ˇˏ˄ ˉˊˇˍʽ˃˗˃ʶ˄ʹ ʶˉʽ˂ˇʴʺ 
ʴʽʰ ˁʰ˂˂ʽʷˊʴʶʽʰΦ ɮ˄ˍʾʻʶˍʰΣ ˍʰ ˎʴˊʱ ˁʰʽ ʶˉˇ˔ʽʰˁʱ ˉ˂ʹ˃˃ˎˊʽˋ˃ʷ˄ʰ ʶʵʱ˒ʹ ˋˍʽˌ ˉ˂ʹ˃˃ˎˊʽˁʷˌ 
ˉʶʵʽʱʵʶˌ ʷ˔ˇˎ˄ ˔ˊʹˋʽ˃ˇˉˇʽʹʻʶʾ ˖ˌ ʲˇˋˁˇˍˈˉʽʰ ˁʰʽ ʴʽʰ ˉʰˊʰʴ˖ʴʺ ˋʰ˄ˇˏΦ (Strid, etal.,  2020) 
 
ʅʹ˃ʰ˄ˍʽˁʺ ˉʹʴʺ ʶˋˈʵ˖˄ ʴʽʰ ˍʹ˄ ˉʶˊʽˇ˔ʺ ˍʹˌ ɾʽˁˊˇ˂ʾ˃˄ʹˌΣ ʰˉˇˍʶ˂ʶʾ ʹ ˁʰ˂˂ʽʷˊʴʶʽʰ 
˒ʰˋˇ˂ʽ˗˄Σʹ ʰ˂ʽʶʾʰ ˁʰʽ ˁˍʹ˄ˇˍˊˇ˒ʾʰΦ ʆʰ ˒ʰˋˈ˂ʽʰ ʃˊʶˋˉ˗˄ ʰˉˇˍʶ˂ˇˏ˄ ˉʰˊʰʵˇˋʽʰˁˈ ˉˊˇʿˈ˄ 
ˍʹˌ ˉʶˊʽˇ˔ʺˌΦ ʀʁ ˔˖ˊʾʸˇˎ˄ ʴʽʰ ˍʹ˄ ˉˇʽˈˍʹˍʱ ˍˇˎˌ ˉˇˎ ˇ˒ʶʾ˂ʶˍʰʽ ˋˍˇ˄ ˍˈˉˇ ʰ˂˂ʱ ˁʰʽ ˋˍˇ˄ 
ˍˊˈˉˇ ˉʰˊʰʴ˖ʴʺˌ ˍˇˎˌΦ ɴ˔ˇˎ˄ ˔ʰˊʰˁˍʹˊʽˋˍʶʾ ˖ˌ ʃˊˇʿˈ˄ ʃˊˇˋˍʰˍʶˎˈ˃ʶ˄ʹˌ ɱʶ˖ʴˊʰ˒ʽˁʺˌ 
ɴ˄ʵʶʽ˅ʹˌόʃΦɱΦɳύΦ ɳˉʽˉ˂ʷˇ˄Σ ʹ ˁʰ˂˂ʽʷˊʴʶʽʰ ˍ˖˄ ˒ʰˋˇ˂ʽ˗˄ ˍ˖˄ ʃˊʶˋˉ˗˄ ʷ˔ʶʽ ʶ˄ˍʰ˔ʻʶʾ 
ˋˍˇ ʅˏˋˍʹ˃ʰ ʁ˂ˇˁ˂ʹˊ˖˃ʷ˄ʹˌ ɲʽʰ˔ʶʾˊʽˋʹˌ ˈˉˇˎ ˍʰ ˒ʰˋˈ˂ʽʰ ʃˊʶˋˉ˗˄ ˁʰ˂˂ʽʶˊʴˇˏ˄ˍʰʽ 
ʰˁˇ˂ˇˎʻ˗˄ˍʰˌ ʷ˄ʰ ˋˏˋˍʹ˃ʰ ˋˏʴ˔ˊˇ˄ʹˌ ʴʶ˖ˊʴʽˁʺˌ ˉˊʰˁˍʽˁʺˌ ˃ʶ ˋʶʲʰˋ˃ˈ ˋˍˇ ˉʶˊʽʲʱ˂˂ˇ˄ 
ʷˍˋʽ ˗ˋˍʶ ˄ʰ ˉʰˊʱʴˇ˄ˍʰʽ ˉˊˇʿˈ˄ˍʰ ˉˇʽˇˍʽˁʱ ˁʰʽ ʰˋ˒ʰ˂ʺΣ ˍˈˋˇ ʴʽʰ ˍˇ ˉʶˊʽʲʱ˂˂ˇ˄ ˈˋˇ ˁʰʽ ʴʽʰ 
ˍˇˎˌ ˉʰˊʰʴ˖ʴˇˏˌ ˁʰʽ ˍˇˎˌ ˁʰˍʰ˄ʰ˂˖ˍʷˌ ˍ˖˄ ˒ʰˋˇ˂ʽ˗˄ 
ʃˊʶˋˉ˗˄Φ(https:// el.wikipedia.org/wiki/%CE%92%CF%81%CE%BF%CE%BD%CF%84%CE%B5%
CF%81%CF%8C_%CE%A6%CE%BB%CF%8E%CF%81%CE%B9%CE%BD%CE%B1%CF%82) 
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ɄŮɟɑɚɖɣɖ 

ɶ ˉʰˊˇˏˋʰ ʶˊʴʰˋʾʰ ʰ˒ˇˊʱ ˋˍʹ ˃ʶ˂ʷˍʹ ˋˎ˂˂ˇʴʺ ̩ʵʶʽʴ˃ʱˍ˖˄ ˃ʶ˂ʽ˗˄ ʰˉˈ ʷ˅ʽ ʵʽʰ˒ˇˊʶˍʽˁʷˌ 

ˉʶˊʽˇ˔ʷˌ ˍˇˎ ɳʻ˄ʽˁˇˏ ʃʱˊˁˇˎ ʃˊʶˋˉ˗˄Σ ˁʰʽ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˍˇ˄ ˉˇʽˇˍʽˁˈ ˍˇˎˌ ʷ˂ʶʴ˔ˇΣ ˍʹ˄ 

ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ˒ˎˋʽˁˇ˔ʹ˃ʽˁ˗˄ ˔ʰˊʰˁˍʹˊʽˋˍʽˁ˗˄ ˍˇˎˌΣ ˍʹ˄ ˔ʹ˃ʽˁʺ ˍˇˎˌ ʰ˄ʱ˂ˎˋʹ ˃ʶ ˍʹ˄ 

˃ʷʻˇʵˇ ʰʷˊʽʰ ̩ ˔ˊ˖˃ʰˍˇʴˊʰ˒ʾʰ ̩ ˋˎʸʶˎʴ˃ʷ˄ʹ ̩ ˃ʶ ˒ʰˋ˃ʰˍˇ˒˖ˍˇ˃ʶˍˊʾʰ˃ʱʸʰˌʴʽʰ ˍʹ˄ 

ʰ˄ʾ˔˄ʶˎˋʹ ˁʰʽ ˉˇˋˇˍʽˁˇˉˇʾʹˋʹ ʵʶˎˍʶˊˇʴʶ˄˗˄ ˃ʶˍʰʲˇ˂ʽˍ˗˄Σ ˁʰʻ˗ˌ ˁʰʽ ˍʹ˄ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍ˖˄ 

ʲʽˇ˂ˇʴʽˁ˗˄ ˍˇˎˌ ʵˊʱˋʶ˖˄Φɮ˄ʰ˂ˎˍʽˁʱ ˇʽ ˉʰˊʱ˃ʶˍˊˇʽ ˉˇʽˇˍʽˁˇˏ ʶ˂ʷʴ˔ˇˎ ˉˇˎ ʶ˅ʶˍʱˋˍʹˁʰ˄ 

ʶʾ˄ʰʽ ʹ ʶ˄ʶˊʴˈˍʹˍʰ ˍˇˎ ʶ˄ʸˏ˃ˇˎ ʵʽʰˋˍʱˋʹΣ ʹ ˍʽ˃ʺ ˍʹˌ ʹ˂ʶˁˍˊʽˁʺˌ ʰʴ˖ʴʽ˃ˈˍʹˍʰˌΣ ˍˇ ˉˇˋˇˋˍˈ 

ˎʴˊʰˋʾʰˌΣ ˍˇ ˉˇˋˇˋˍˈ ˍʹˌ ˎʵˊˈ˅ˎ˃ʶʻˎ˂ˇ˒ˇˎˊ˒ˇˎˊʱ˂ʹˌ όHMF) ˁʰʽ ʹ ˍʽ˃ʺ pH. ʁʽ 

ˉˊˇˋʵʽˇˊʽˋ˃ˇʾ ˍʹˌ ˒ˎˍʽˁʺˌ ˉˊˇʷ˂ʶˎˋʹ ˍ˖˄ ʵʶʽʴ˃ʱˍ˖˄Σ ʲʰˋʾˋˍʹˁʰ˄ ˋʶ ʴˎˊʶˇ˂ˇʴʽˁˇˏˌ 

ʶ˂ʷʴ˔ˇˎˌΣ  ˁʰˍʱ ˍˇˎˌ ˇˉˇʾˇˎˌ ˎˉˇ˂ˇʴʾʸˇ˄ˍʰʽ ˉˇʽˇˍʽˁʱ ˁʰʽ ˉˇˋˇˍʽˁʱ ˇʽ ʴˎˊʶˈˁˇˁˁˇʽ ˃ʶ 

˔ˊʺˋʹ˃ʽˁˊˇˋˁˈˉʽˇ ˎ (˃ʷʻˇʵˇ Louveaux)Φ ʆʷ˂ˇˌ ˍʰ ʵʶʾʴ˃ʰˍʰ ʰ˅ʽˇ˂ˇʴʺʻʹˁʰ˄ ˖ˌ ˉˊˇˌ ˍʽˌ 

ʲʽˇ˂ˇʴʽˁʷˌ ˍˇˎˌ ʵˊʱˋʶʽˌΦ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰ  ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ʹ ˃ʷʻˇʵˇˌ Folin-Ciocalteu ˗ˋˍʶ ˄ʰ 

ˉˊˇˋʵʽˇˊʽˋˍʶʾ ˍˇ ˇ˂ʽˁˈ ˒ʰʽ˄ˇ˂ʽˁˈ ˒ˇˊˍʾˇ όTPCύ ˋˍʰ ʵʶʾʴ˃ʰˍʰ ˍ˖˄ ˃ʶ˂ʽ˗˄ ʶ˄˗ 

ˉ́ ʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ʶˉʾˋʹˌ ʰ˅ʽˇ˂ˈʴʹˋʹ ˍ˖˄ ʵʶʽʴ˃ʱˍ˖˄ ˖ˌ ˉˊˇˌ ˍʹ˄ ʽˁʰ˄ˈˍʹˍʱ ˍˇˎˌ ˄ʰ 

ʰ˄ʰˋˍʷ˂˂ˇˎ˄-ʶ˅ˇˎʵʶˍʶˊ˗˄ˇˎ˄ ˍʽˌ ʶ˂ʶˏʻʶˊʶˌ ˊʾʸʶˌΦ ʁ ˉˊˇˋʵʽˇˊʽˋ˃ˈˌ ˍʹˌ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʺˌ 

ʽˁʰ˄ˈˍʹˍʰˌ ʷʴʽ˄ʶ ˃ʶ ˍʹ˄ ˉ˂ʷˇ˄ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˃ʶ˄ʹ ˒ʰˋ˃ʰˍˇ˒˖ˍˇ˃ʶˍˊʽˁʺ ˃ʷʻˇʵˇ invitroΣ ˍʹ 

˃ʷʻˇʵˇ DPPH. ʆʰ ʰˉˇˍʷ˂ʶˋ˃ʰˍʰ ʷʵʶʽ˅ʰ˄ ˈˍʽ ˉˊˈˁʶʽˍʰʽ ʴʽʰ ˃ʷ˂ʽʰ ˎ˕ʺ˂ʹˌ ˉˇʽˈˍʹˍʰˌ ˃ʶ 

ˉˊˇˍˈˍˎˉˇˋˎ˄ʵˎʰˋ˃ˈ ʴˏˊʹˌ ʰˉˈ ˃ʶ˂ʽˍˍˇ˒ˈˊʰ ˁʰʽ ˃ʹ ˒ˎˍʱΣ ˉˇˎ ʶʾ˄ʰʽ ʽʵʽʰʾˍʶˊˇˌ ˁʰʽ ʵʶ˄ 

ʰˉʰ˄ˍʱˍʰʽ ˋʶ ʱ˂˂ʰ ʶ˂˂ʹ˄ʽˁʱ ˃ʶ˂ʽʰΦ ʆʰ ˃ʷ˂ʽʰ ʰˉˇ ˍʹ˄ ˉʶˊʽˇ˔ʺ ˍˇˎ ɳʻ˄ʽˁˇˏ ʃʱˊˁˇˎ ʃˊʶˋˉ˗˄ 

ʷ˔ˇˎ˄ ʶ˄ʰ ˃ˇ˄ʰʵʽˁˈ ʰˉˇˍˏˉ˖˃ʰ ˁʰʽ ʻʰ ˃ˉˇˊˇˏˋʰ˄ ˂ˈʴ˖ ˍʹˌ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹˌ ʴʶ˖ʴˊʰ˒ʽˁʺˌ 

ˉˊˇʷ˂ʶˎˋʹˌ ˁʰʽ ˍʹˌ ʵʶʵˇ˃ʷ˄ʹˌ̄ ˇʽˈˍʹˍʰˌˉˇˎ ʵʽʰʻʷˍˇˎ˄ ˄ʰ ̄́ ˇˋˍʰˍʶˎˍˇˏ ˄ ˃ʶ ˃ʽʰ 

ʴʶ˖ʴˊʰ˒ʽˁʺ ʷ˄ʵʶʽ˅ʹ ˁ ʰʽ ˄ʰ ˔ʰˊʰˁˍʹˊʾˋˍˇˎ˄ ˖ˌ ɾʷ˂ʽʰ ɱʶ˖ʴˊʰ˒ʽˁʺˌ ʃˊˇʷ˂ʶˎˋʹˌ ʃˊʶˋˉ˗˄.  
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ABSTRACT 

This part of the study deals with the collection of honey samples from six different areas of 

the Prespa National Park, comprising their quality control, the analyses of their physical 

chemical characteristics, chemical analyses with gas chromatography coupled with mass 

spectrophotometry for the detection and quantification of their metabolites, as well as the 

evaluation of their biological activities.In detail, the quality control parameters examined are 

the dissociation enzyme activity, the electrical conductivity value, the moisture content, the 

hydroxymethylfurfural (HMF) content and the pH value. The determinations of the plant 

origin of the samples were based on pollen tests, in which the pollen grains are counted 

qualitatively and quantitatively using a microscope (Louveaux method).The chemical analysis 

of the honey samples was also conducted using the method of gas chromatography coupled 

with mass spectrophotometry, for the detection and quantification of their volatile 

components. Finally, the samples were evaluated for their biological activities. Specifically, 

the Folin-Ciocalteu method was used to determine the total phenolic load (TPC) in the honey 

samples, while the samples were also evaluated for their ability to inhibit-neutralize free 

radicals.The antioxidant capacity was determined by the most widely used 

spectrophotometric method, the DPPH method. The results showed that these are high-

quality honeys with a prototype combination of pollen from honey-bearing and non-honey-

bearing plants, which is special and not found in other Greek honeys. The honeys from the 

area of the Prespa National Park have a unique imprint and could, due to the specific 

geographical origin and the given quality they possess, be protected with a geographical 

indication and characterized as Honeys of Geographical Origin of Prespa. 
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ɳɹʅɮɱʍɱɹɼʁ ɾɳʄʁʅ 

1.1. ɹʅʆʁʄɹɼɶɮɿɮɲʄʁɾɶ ʅʆʁ ɾɳɽɹ ɼɮɹ ʆɶɿ ɾɳɽɹʅʅʁɼʁɾɹɮ 

ʁʽ ˉʶˊʽˋˋˈˍʶˊʶˌ ˃ʶ˂ʽˋˋˇˁˇ˃ʽˁʷˌ ˃ˇ˄ʱʵʶˌ ˍʹˌ ɳ˂˂ʱʵʰˌΣ ʶʵˊʶˏˇˎ˄ ˋˍʹ ɾʰˁʶʵˇ˄ʾʰΣ ˁʰʻ˗ˌ 
ʶˁʶʾ ˁʰˍʰʴˊʱ˒ˇ˄ˍʰʽ ˁʰʽ ˇʽ ˃ʶʴʰ˂ˏˍʶˊʶˌ 
ˉˇˋˈˍʹˍʶˌ  ˉʰˊʰʴˈ˃ʶ˄ˇˎ ˃ʶ˂ʽˇˏΦ ɶ 
ʃʶ˂ˇˉˈ˄˄ʹˋˇˌΣ ʹ ɼˊʺˍʹ ˁʰʽ ʹ ɳˏʲˇʽʰ ʶʾ˄ʰʽ 
ʶˉʾˋʹˌ  ˉʶˊʽˇ˔ʷˌ ˃ʶ ˋʹ˃ʰ˄ˍʽˁˈ ʰˊʽʻ˃ˈ 
˃ʶ˂ʽˋˋˇˁˈ˃˖˄ ˁʰʽ ˃ʶ˂ʽˋˋʽ˗˄Φ ʃʰˊʱ ˍˇ ʴʶʴˇ˄ˈˌ 
ˈˍʽ ʹ ˉʰˊʰʴ˖ʴʺ ʶʾ˄ʰʽ ʰˊˁʶˍʺ ʴʽʰ ˍʹ˄ ˁʱ˂ˎ˕ʹ 
ˍʹˌ ʶʴ˔˗ˊʽʰˌ ʸʺˍʹˋʹˌ ˋʶ ˃ʷ˂ʽΣ  ʶʽˋʱʴˇ˄ˍʰʽ 
ʶˍʺˋʽʰ ˉʶˊʾˉˇˎ оΦллл ˍˈ˄ˇʽʰˉˈ ʱ˂˂ʶˌ ˔˗ˊʶˌΦ 
ɮˎˍˈ ˋˎ˃ʲʰʾ˄ʶʽ ʴʽʰˍʾ ʹ ʵʽʱʻʶˋʹ ˍˇˎ ˉˊˇʿˈ˄ˍˇˌ 
ʰˉˈ ˍˇˎˌ ˋˎ˄ʶˍʰʽˊʽˋ˃ˇˏˌ ˁʰʽ ˍˇˎˌ ˉʰˊʰʴ˖ʴˇˏˌΣ 
ʰˉˇˍʶ˂ʶʾ ʵˏˋˁˇ˂ˇ ʶʴ˔ʶʾˊʹ˃ʰ ʶ˅ʰʽˍʾʰˌ ˍˇˎ 
ʷ˄ˍˇ˄ˇˎ ʰ˄ˍʰʴ˖˄ʽˋ˃ˇˏ ˉˇˎ ʵʷ˔ˇ˄ˍʰʽ ʰˉˈ ˍˇ 
ʶʽˋʰʴˈ˃ʶ˄ˇ ˃ʷ˂ʽΣ ˍˇ ˇˉˇʾˇ ʶʾ˄ʰʽ ˔ʰ˃ʹ˂ˈˍʶˊʹˌ 
ˉˇʽˈˍʹˍʰˌΣ ʱˊʰ ˁʰʽ ˍʽ˃ʺˌ  όɸˊʰˋˎʲˇˏ˂ˇˎΣ 
2008).ʅˍʹ˄ ˉʶˊʽˇ˔ʺ ˍ˖˄ ʃˊʶˋˉ˗˄ ˍʰ ˍʶ˂ʶˎˍʰʾʰ ˔ˊˈ˄ʽʰ ʷ˔ʶʽ ʰˊ˔ʾˋʶʽ ˁʰʽ ʶˁʵʹ˂˗˄ʶˍʰʽ ˃ʶʴʱ˂ˇ 
ʶ˄ʵʽʰ˒ʷˊˇ˄ ʴʽʰ ˍʹ˄ ˉʰˊʰʴ˖ʴʺ ˃ʶ˂ʽˋˋˇˁˇ˃ʽˁ˗˄ ˉˊˇʿˈ˄ˍ˖˄Φ 
 

ʆˇ ˃ʷ˂ʽ ʶʾ˄ʰʽ ʷ˄ʰ ʰˉˈ ˍʰ ˉʽˇ ʵʹ˃ˇ˒ʽ˂ʺ ˂ʶʽˍˇˎˊʴʽˁʱ ˍˊˈ˒ʽ˃ʰΣ ˉˇˎ ʶʽˁʱʸʶˍʰʽ ˈˍʽ 

˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ʰˉˈ ˍʹ˄ ʷ˂ʶˎˋʹ ˍˇˎ ʰ˄ʻˊ˗ˉʽ˄ˇˎ ˉˇ˂ʽˍʽˋ˃ˇˏΦ ɷˍʰ˄ ʴ˄˖ˋˍˈ ʰˉˈ ˍʹ˄ 

ʰˊ˔ʰʽˈˍʹˍʰ ˁʰʽ ˃ʷ˔ˊʽ ˋ˔ʶˍʽˁʱ ˉˊˈˋ˒ʰˍʰ ʰˉˇˍʶ˂ˇˏˋʶ ˍʹ 

˃ˇ˄ʰʵʽˁʺ ʴ˂ˎˁʰ˄ˍʽˁʺ ˇˎˋʾʰ όɮˍˋʰ˂ʱˁʹˌ ɳ˃ʰ˄ˇˎʺ˂ΣнлмтύΦ 

ɲʽʱ˒ˇˊʰ ʶˎˊʺ˃ʰˍʰ ʷ˔ˇˎ˄ ʵʶʾ˅ʶʽ ˈˍʽ ˇʽ ʱ˄ʻˊ˖ˉˇʽ 

˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ ˃ʷ˂ʽ ʴʽʰ Ҕуллл ˔ˊˈ˄ʽʰΣ ˅ʶˁʽ˄˗˄ˍʰˌ ʰˉˈ ˍʹ˄ 

ʶˉˇ˔ʺ ˍʹˌ ɽʾʻʽ˄ʹˌ ɳˉˇ˔ʺˌ ʅʶ ˁʁʾ˃ʶ˄ʰ ˍʹˌ ʰˊ˔ʰʽˈˍʹˍʰˌ ʰˉˇ 

ˈ˂ˇ ˍˇ˄ ˁˈˋ˃ˇ ʴʾ˄ʶˍʰʽ ʰ˄ʰ˒ˇˊʱ ˋˍˇ ˋˍˇ ˃ʷ˂ʽΣ ˁʰʽ ˉʽˇ 

ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ʰ˄ʰ˒ʷˊʶˍʰʽ ˋˍʹ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰ ˍˇˎ 

ɮˊʽˋˍˇˍʷ˂ʹΣ ˍˇˎ ɹˉˉˇˁˊʱˍʹ ˁʰʽ ˍˇˎ ɲʽˇˋˁˇˎˊʾʵʹ ˁʰʻ˗ˌ ˁʰʽ 

ˋˍʽˌ ˒ʰˊ˃ʰˁˇˉˇʽʾʶˌ ˍʹˌ ɮʴʽˇˎˊʲʷʵʰΣ ˍʹˌ ɳ˂˂ʹ˄ʽˁʺˌΣ ˍʹˌ 

ʄ˖˃ʰʿˁʺˌ ˁʰʽ ˍˇˎ ɹˋ˂ʱ˃Σ ̱̌ ˄ʾʸˇ˄ˍʰˌ ˍʹ ʻʶˊʰˉʶˎˍʽˁʺ ˍˇˎ ʵˊʱˋʹ. ɶ ̔ʰˍˊʽˁʺ ˍˇˎ ˔ˊʺˋʹ 

ˎˉˇˋˍʹˊʾʸʶˍʰʽ ʰˉˈ ˉˇ˂˂ʷˌ ʻˊʹˋˁʶʾʶˌ ˁʰʽ ˉʰˊʰʵˇˋʽʰˁʱ ˒ʱˊ˃ʰˁʰ ˁʰʻ˗ˌ ˍˇ ˃ʷ˂ʽ 

ˋˎˋˍʾ˄ˇ˄ˍʰ˄ʴʽʰ ˉˇ˂˂ʷˌ ˉʰʻʺˋʶʽˌΣ ˈˉ˖ˌ ʶˉˇˏ˂˖ˋʹ ˉ˂ʹʴ˗˄Σ ˖ˌ h˄ ˍʽ˒˂ʶʴ˃ˇ˄˗ʵʶ,̩ ˖ˌ 

ʰ˄ˍʽʵʽʰʲʹˍʽˁˈΣ ˁΦ˂ˉΦ ʆʰ ˍʶ˂ʶˎˍʰʾʰ ˔ˊˈ˄ʽʰ ˍˇ ˃ʷ˂ʽ ˁʶˊʵʾʸʶʽ ʵʹ˃ˇˍʽˁˈˍʹˍʰ ʷ˄ʰ˄ˍʽ ˍʹˌ ʸʱ˔ʰˊʹˌ 

ʴʽʰ ˍʰ ˉˇʽˁʾ˂ʰ ˇ˒ʷ˂ʹ ʴʽʰ ˍʹ˄ ˎʴʶʾʰ ˁʰʽ ʴʽʰ ˍˇ˄ ˔ʰ˃ʹ˂ˈ 

ʴ˂ˎˁʰʽ˃ʽˁˈ ʵʶʾˁˍʹΦ (Nikhat&Fazil, 2022).ɸʶ˖ˊʶʾˍʰʽ ˃ʽʰ 

˃ʰˁˊˇʲʽˇˍʽˁʺ ˍˊˇ˒ʺ ˃ʶ ʶ˅ʰʽˊʶˍʽˁʷˌ ʻˊʶˉˍʽˁʷˌ ˁʰʽ ʻʶˊʰˉʶˎˍʽˁʷˌ 

ʽʵʽˈˍʹˍʶˌ ʴʽʰ ˍˇ˄ ʱ˄ʻˊ˖ˉˇ. 

ɹʅʆʁʄɹɮ 
ɶ ʰˊ˔ʺ ˍʹˌ ʶ˂˂ʹ˄ʽˁʺˌ ˃ʶ˂ʽˋˋˇˁˇ˃ʾʰˌ ˔ʱ˄ʶˍʰʽ ˋˍʰ ʲʱʻʹ ˍʹˌ 

˃ˎʻʽˁʺˌ ʶˉˇ˔ʺˌ όʶˉˇ˔ʺ ˍ˖˄ ʹˊ˗˖˄ ˁʰʽ ˍˇˎ ʆˊ˖ʽˁˇˏ ˉˇ˂ʷ˃ˇˎύ. 

ʆˇ ʰˊ˔ʰʽˈˍʶˊˇ ˉˊˈˋ˖ˉˇ ˍˇ ˇˉˇʾˇ ʶ˃˒ʰ˄ʾʸʶˍʰʽ ˋˍʹ 

˃ʶ˂ʽˋˋˇˁˇ˃ʽˁʺ ˋˁʹ˄ʺ ʶʾ˄ʰʽ ˇ ˃ˎʻʽˁˈˌ ˇ ɮˊʽˋˍʰʾˇˌΣ ˇ ˇˉˇʾˇˌ 

ʻʶ˖ˊʶʾˍʰʽ ˉ˖ˌ ʲˇʺʻʹˋʶ ˍʹ˄ ʰ˄ʻˊ˖ˉˈˍʹˍʰΣ ˈˉ˖ˌ ˇ ʃˊˇ˃ʹʻʷʰˌ 

ʋʄʇʅɶ ʃɽɮɼɮ ɾɳ ʆɶɿ 

ɸɳɮ ɾɳɽɹʅʅɮ ɮʃʁ ʆɶɿ 

ʄʁɲʁ тʁʇɮɹʍɿɮ 

ʅʇɽɽʁɱɶ ɾɳɽɹʁʇ ʅʆɶɿ ɮɹɱʇʃʆʁ 



 
20 

ˁʰʽ ˇ ɶˊʰˁ˂ʺˌΦ ʁ ɮˊʽˋˍʰʾˇˌ ʵʾʵʰˋˁʶ ˋˍˇˎˌ ʰ˄ʻˊ˗ˉˇˎˌ ˈ˂ʶˌ 

ˍʽˌ ʰʴˊˇˍʽˁʷˌ ˍʷ˔˄ʶˌΣ ˃ʶˍʰ˅ˏ ˍ˖˄ ˇˉˇʾ˖˄ ˁʰʽ ˍʹ 

˃ʶ˂ʽˋˋˇˁˇ˃ʾʰΦ ɶ ʱˋˁʹˋʹ ˈ˃˖ˌ ˍʹˌ ˃ʶ˂ʽˋˋˇˁˇ˃ʾʰˌ ʰˉˈ ˍˇ˄ 

ʱ˄ʻˊ˖ˉˇΣ˒ʰʾ˄ʶˍʰʽ ˉ˖ˌ ʷˁʰ˄ʶ ˍʹ˄ ʶ˃˒ʱ˄ʽˋʺ ˍʹˌ ˋˍʹ˄ 

ʰˊ˔ʰʾʰ ɮʾʴˎˉˍˇΦ ʅˍʹ ˔˗ˊʰ ʰˎˍʺ ʷʴʽ˄ʶ ˃ʱ˂˂ˇ˄ ʴʽʰ ˉˊ˗ˍʹ 

˒ˇˊʱ ʹ ˃ʶˍʱʲʰˋʹ ʰˉˈ ˍˇ ˁˎ˄ʺʴʽ ˍˇˎ ˃ʶ˂ʽˇˏ ˋˍʹ 

˃ʶ˂ʽˋˋˇˁˇ˃ʾʰ ˃ʶ ˍʹ ˂ʶʴˈ˃ʶ˄ʹ ʵˎˍʽˁʺ ˃ʷ˂ʽˋˋʰ 

ApismelliferaLΦ ʆˇ ˋˎ˃ˉʷˊʰˋ˃ʰ ˉˊˇˁˏˉˍʶʽ 

ʰˉˈh̄ ʶʽˁˇ˄ʾˋʶʽˌ ˃ʶ˂ʽˋˋˇˁˇ˃ʽˁ˗˄ ˋˁʹ˄˗˄ ˉˇˎ ʷ˔ˇˎ˄ 

ʵʽʰˋ˖ʻʶʾ ˋʶ ˄ʰˇˏˌ ˁʰʽ ˍʱ˒ˇˎˌ ˍʹˌ ˒ʰˊʰ˖˄ʽˁʺˌ 

ɮʽʴˏˉˍˇˎΣ ˇʽ ˉʰ˂ʰʽˈˍʶˊʶˌ ʰˉˈ ˍʽˌ ˇˉˇʾʶˌ ʰ˄ʱʴˇ˄ˍʰʽ ˔ˊˇ˄ˇ˂ˇʴʽˁʱ ˋˍʰ ˃ʷˋʰ ˍʹˌ оʹˌ ˉΦʋΦ 

˔ʽ˂ʽʶˍʾʰˌΦ ʅˍʽˌ ˉʰˊʰˋˍʱˋʶʽˌ ʰˎˍʷˌ ʰˉʰ˄ˍˇˏ˄ ˇˊʽʸˈ˄ˍʽʶˌ ˃ˇ˄ˈˋˍˇ˃ʶˌ ˁˎ˕ʷ˂ʶˌ ˁˎˊʾ˖ˌ ˋʶ 

ˋˍʽʴ˃ʷˌ ˍˊˏʴˇˎΦ όwww.hellenic-beeresearch.gr) 

ʅˍˇ˄ ˃ʽ˄˖ʽˁˈ ˉˇ˂ʽˍʽˋ˃ˈ ʹ ˃̫ ˂ʽˋˋʰ ˁʰʽ ˍˇ ˃ʷ˂ʽ ʶʾ˔ʰ˄ ˉˇ˂˂ʺ 
ˋʹ˃ʰ˄ˍʽˁʺ ʻʷˋʹΣ ˉˇˎ ʰˉˇʵʶʽˁ˄ˏʶˍʰʽ ʰˉˈ ˍʰ ʰˊ˔ʰʽˇ˂ˇʴʽˁʱ 
ʶˎˊʺ˃ʰˍʰ ˉˇˎ ʰˉʶʽˁˇ˄ʾʸˇˎ˄ ˃ʷ˂ʽˋˋʶˌΦ ʅˎ˃˒˖˄ʰ ˃ʶ ˍˇ˄ 
˃ˏʻˇ˃ʽʰ ˄ˏ˃˒ʹ ˃ʶ ˍˇ ˈ˄ˇ˃ʰ ɾʷ˂ʽˋˋʰ ʷʵʽ˄ʶ ˍˇ ˃ʷ˂ʽ ˍʹˌ ˋˍˇ 
ʲˊʷ˒ˇˌ ˁʰʽ ˉʰˊʱ˂˂ʹ˂ʰ ˒ˊˈ˄ˍʽʸʶ ˄ʰ ˉʰʾ˅ʶʽ ˃ʰʸʾ ˍˇˎ ˁʰʽ ˄ʰ 
ˍˇˎ ˉʰˊʷ˔ʶʽ ˈˍʽ ˔ˊʶʽʰʸˈˍʰ˄ ˋʰ˄ ˉʰʽʵʾΦ ʃʰˊʰ˂˂ʰʴʷˌ ˍˇˎ 
˃ˏʻˇˎ ˃ʽ˂ʱ˄ʶ ʴʽʰ ʵˏˇ ˍˇˎ˂ʱ˔ʽˋˍˇ˄ ɾʷ˂ʽˋˋʶˌΣ ˈˉ˖ˌ ˇ 
˃ˏʻˇˌ ˍˇˎ ɮˉˇ˂˂ˈʵ˖ˊˇˎ ˉˇˎ ʰ˄ʰ˒ʷˊʶʽ ˈˍʽ ˇ ɲʾʰˌ 

ʰ˄ʰˍˊʱ˒ʹˁʶ ʰˉˈ 
ˍʽˌ ʵˏˇ ˁˈˊʶˌ ˍˇˎ 
ʲʰˋʽ˂ʽʱ ˍʹˌ 

ɼˊʺˍʹˌ ɾʶ˂ʽˋˋʷʰΣ ˍʽˌ ˄ˏ˃˒ʶˌ ɮʵˊʱˋˍʶʽʰ ˁʰʽ ɺʵʹΣ ˇʽ 
ˇˉˇʾʶˌ ˍˇ˄ ˍʱʽʸʰ˄ ʴʱ˂ʰ ˁʰʽ ˃ʷ˂ʽΦ ɶ ɼˊʺˍʹ ˎˉʺˊ˅ʶ 
ʰ˄ʷˁʰʻʶ˄ ʷ˄ʰ ˃ʷˊˇˌ ˃ʶ ˉ˂ˇˏˋʽʰ ˉʰˊʰʴ˖ʴʺ ˃ʶ˂ʽˇˏΦ 
ɾʱ˂ʽˋˍʰ ˍˇ ˃ʽ˄˖ʽˁˈ ˃ʷ˂ʽ ʶ˅ʰʴˈˍʰ˄ ʺʵʹ ʰˉˈ ˍʹ нʹ 
˔ʽ˂ʽʶˍʾʰ ˉΦʋΦ ˋˎ˄ʶˉ˗ˌ ʶʾ˔ʶ ˃ʶʴʱ˂ʹ ˋˉˇˎʵʰʽˈˍʹˍʰ ʴʽʰ 
ˍˇˎˌ ʰ˄ʻˊ˗ˉˇˎˌ ˍʹˌ ʶˉˇ˔ʺˌ ʶˁʶʾ˄ʹˌ ʴʶʴˇ˄ˈˌ ˉˇˎ 
ʵʽˁʰʽˇ˂ˇʴʶʾ ˁʰʽ ˍˇ˄ ˃ˏʻˇˈˉˇˎ ˇ ˉʰˍʷˊʰˌ ˍ˖˄ ʻʶ˗˄ 
ʶʾ˔ʶ ʰ˄ʰˍˊʰ˒ʶʾ ˋˍʹ˄ ɼˊʺˍʹ ˃ʶ ˃ʷ˂ʽΦ 
ɶ ζɲʽˉ˂ʺ ɾʷ˂ʽˋˋʰη ʶʾ˄ʰʽ ʷ˄ʰ ʰˉˈ ˍʰ ʵʽʱˋʹ˃ʰ ˋʶ ˈ˂ˇ 
ˍˇ˄ ˁˈˋ˃ˇ ɾʽ˄˖ʽˁʱ ˁˇˋ˃ʺ˃ʰˍʰΣ ˉˇˎ ˉˊˇʷˊ˔ˇ˄ˍʰʽ ʰˉˈ ˍʹ˄ ˄ʶˁˊˈˉˇ˂ʹ ʋˊˎˋˈ˂ʰˁˇˌ ˍ˖˄ 
ɾʰ˂ʾ˖˄Φ ɴ˄ʰ ʰˉʾʻʰ˄ˇ ˁˈˋ˃ʹ˃ʰΣ ˉˇˎ ˉʰˊʽˋˍʱ˄ʶʽ ʵˎˇ ˃ʷ˂ʽˋˋʶˌ ˄ʰ ʷ˔ˇˎ˄ ʰ˄ʱ˃ʶˋʰ ˋˍʰ ˉˈʵʽʰ 
ˍˇˎˌ ˃ʽʰ ˋˍˊˇʴʴˎ˂ʺ ˁʹˊʺʻˊʰ ό˃ʶ˂ˈˉʽˍʰύΣ ˈ˃ˇʽʰ ˃ʶ ʰˎˍʷˌ ˉˇˎ ˋˎ˄ʺʻʽʸʰ˄ ˄ʰ ʰ˒ʽʶˊ˗˄ˇˎ˄ ˋˍʽˌ 
ˍˊʱˉʶʸʶˌ ˉˊˇˋ˒ˇˊ˗˄ ʴʽʰ ˍʹ ʻʶˈˍʹˍʰΦ ɶ ʰˉˈʵˇˋʹ ˍ˖˄ ˃ʶ˂ʽˋˋ˗˄ ʶʾ˄ʰʽ ʰˉˈ˂ˎˍʰ 
˒ˎˋʽˇˁˊʰˍʽˁʺΣ ʶ˄˗ ˍˇ ˁˈˋ˃ʹ˃ʰ ˋˍˇ ˋˏ˄ˇ˂ˈ ˍˇˎ ˒ʰʾ˄ʶˍʰʽ ˄ʰ ʷ˔ʶʽ ʷ˄ʰ ˋˎ˃ʲˇ˂ʽˋ˃ˈΣ ˉˇˎ ʷ˔ʶʽ 
ˍˇ˄ ˉˎˊʺ˄ʰ ˍˇˎ ˋˍʹ ʸ˖ʺ ˍ˖˄ ˃ʶ˂ʽˋˋ˗˄. 
 
ʆˇ ˃ʷ˂ʽ ʶˉʾˋʹˌ ʺˍʰ˄ ʹ ˉˊ˗ˍʹ ˏ˂ʹ ˉˇˎ ˉʽˇ ˉˇ˂ˏ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰ˄ ˁʰʽ ʰ˄ʰ˒ʶˊˈˍʰ˄ ˋˍʹ˄ 
ˊ˖˃ʰʿˁʺ ˒ʰˊ˃ʰˁˇˉˇʽʾʰΦ ʁ ʃ˂ʾ˄ʽˇˌ ˎˉˇˋˍʺˊʽʸʶ ˈˍʽ ʶʾ˄ʰʽ ˁʰ˂ˈ ˒ʱˊ˃ʰˁˇ ʴʽʰ ˉʰʻʺˋʶʽˌ ˍʹˌ 
ˋˍˇ˃ʰˍʽˁʺˌ ˁˇʽ˂ˈˍʹˍʰˌΣ ʴʽʰ ˉ˄ʶˎ˃ˇ˄ʾʰΣ ˉ˂ʶˎˊʾˍʽʵʰ ˁʰʽ ʵʱʴˁ˖˃ʰ ʰˉˈ ˒ʾʵʽ  
ʆˇ ˃ʷ˂ʽ ʰ˄ʰ˒ʷˊʶˍʰʽ ˁʰʽ ˋˍʹ˄ ɼʰʽ˄ʺ ɲʽʰʻʺˁʹΣ ˋˍʰ ɳˎʰʴʴʷ˂ʽʰ ˁʰʽ ʴʶ˄ʽˁʱ ˋˍˇ ˔ˊʽˋˍʽʰ˄ʽˁˈ 
ˁˈˋ˃ˇΦ ʁ ɳˎʰʴʴʶ˂ʽˋˍʺˌ ɹ˖ʱ˄˄ʹˌ ˋˍʹ˄ ɮˉˇˁʱ˂ˎ˕ʹ ˉʰˊˇ˃ˇʽʱʸʶʽ ˍˇ ˂ˈʴˇ ˍˇˎ ɸʶˇˏ Ϧʴ˂ˎˁˏ ˋʰ˄ 
˃ʷ˂ʽϦ ʶ˄˗ ˇ ɳˎʰʴʴʶ˂ʽˋˍʺˌ ɽˇˎˁʱˌ ˃ʽ˂ʱʶʽ ʴʽʰ ˍˇ ˃ʷ˂ʽ ˖ˌ ˋˍˇʽ˔ʶʾˇ ˍʹˌ ʵʽʰˍˊˇ˒ʺˌ ˍˇˎ ɹʹˋˇˏ 
(Jones, 2001). 
ɮˉˈ ˍˇ ɰˎʸʱ˄ˍʽˇ ˃ʷ˔ˊʽ ˁʰʽ ˍʽˌ ʰˊ˔ʷˌ ˍˇˎ мфˇˎ ʰʽ˗˄ʰΣ ˋˍʹ˄ ɳ˂˂ʱʵʰ ˍˇ ˃ʷ˂ʽ ʰˉˇˍʶ˂ˇˏˋʶ 
ʲʰˋʽˁˈ ʶʾʵˇˌ ʵʽʰˍˊˇ˒ʺˌ ˁʰʽ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰ˄ ˋˍʹ ˃ʰʴʶʽˊʽˁʺ ˁʰʽ ˋˍʹ ʸʰ˔ʰˊˇˉ˂ʰˋˍʽˁʺΦ 

ɾɹɿʍɹɼʁ ɼʁʅɾɶɾɮ ɾɳ 

ɾɳɽɹʅʅɳʅΦɶʄɮɼɽɳɹʁ 

ʋʄʇʅʁ ɲɮʋʆʇɽɹɲɹ ɾɳ ʃɮʄɮʅʆɮʅɶ 

ʋʁʄʁʇ ʆɶʅ ɸɳɮʅ ɾɳɽɹʅʅɮ ɮʃʁ ʆɶɿ 

ɾɹɿʍɹɼɶ ɼʄɶʆɶ 

ɶ ɾɳɽɹʅʅɮ ʍʅ ʅʇɾɰʁɽʁ ʆɶʅ ɸɳɮʅ 

ɲɶɾɶʆʄɮʅ ʅɳ ʆɳʆʄɮɲʄɮʋɾʁ ʆɶʅ 

ɳʊɳʅʁʇ 

http://www.hellenic-beeresearch.gr/
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ɳʽʵʽˁˈˍʶˊʰΣ ˎˉʺˊ˔ʰ˄ ʶˉʽʵˈˊˉʽʰ ˉˇˎ ˉʰˊʰˋˁʶˎʱʸˇ˄ˍʰ˄ ʰˉˈ ˅ʹˊˇˏˌ ˁʰˊˉˇˏˌ ˁʰʽ ˃ʷ˂ʽΣ ˍˇ 
ˇˉˇʾˇ ˉˊˇʶˊ˔ˈˍʰ˄ ʰˉˈ ˍˇ˄ ʇ˃ʹˍˍˈ ό˃ʷ˂ʽ ˎ˃ʺˍˍʽˇ˄ύΣ ʰˉˈ ˍʹ˄ ɸʱˋˇ ό˃ʷ˂ʽ ʻʱˋʽˇ˄ύ ˁʰʽ ʰˉˈ ˍʽˌ 
ɼˎˁ˂ʱʵʶˌ ό˃ʷ˂ʽ ʱˁʰˉ˄ʽ˄ύΦ  

1.2. ɶ ɾɳɽɹʅʅɮ 

1.2.1. ʅʇʅʆɶɾɮʆɹɼɶ ɼɮʆɮʆɮʀɶ ɼɮɹ ʁɹ ʊʇɽɳʅ ʆʍɿ ɾɳɽɹʅʅʍɿ 

ʁʽ ˁˇʽ˄ʷˌ ʵˎˍʽˁʷˌ ˃ʷ˂ʽˋˋʶˌ ʶʾ˄ʰʽ ʷ˄ˍˇ˃ʰ ˍˇˎ ʶʾʵˇˎˌ ApismelliferaLΦ ό˃ʷ˂ʽˋˋʰ ʹ ˃ʶ˂ʽˍˇ˒ˈˊˇˌύΦ 

ɮˉʰ˄ˍ˗˄ˍʰʽ ˋˍʹ˄ ɳˎˊ˗ˉʹΣ ɾʷˋʹ ɮ˄ʰˍˇ˂ʺ ˁʰʽ ɮ˒ˊʽˁʺΣ ˖ˋˍˈˋˇ ˍˇ˄ ˍʶ˂ʶˎˍʰʾˇ ʰʽ˗˄ʰΣ ˂ˈʴ˖ 

ˍʹˌ ˇʽˁˇ˄ˇ˃ʽˁʺˌ  ˋˉˇˎʵʰʽˈˍʹˍʰˌ ˍ˖˄ ˃ʶ˂ʽˋˋˇˁˇ˃ʽˁ˗˄ ˉˊˇʿˈ˄ˍ˖˄Σ ʷ˔ˇˎ˄ ʰ˄ʻˊ˖ˉˇʴʶ˄˗ˌ  

ʶ˅ʰˉ˂˖ʻʶʾ ˋʶ ˇ˂ˈˁ˂ʹˊˇ ˍˇ˄ ˁˈˋ˃ˇΦ  ʇˉʱˊ˔ˇˎ˄ ˍˇˎ˂ʱ˔ʽˋˍˇ˄ нл ˎˉˇʶʾʵʹ ʰˎˍˇˏ ˍˇˎ ʶʾʵˇˎˌΦ 

ʅˎʴˁˊˇˍˇˏ˄ ˁˇʽ˄˖˄ʾʶˌ όˁˎ˕ʷ˂ʶˌύ ˔ʽ˂ʽʱʵ˖˄ ʰˍˈ˃˖˄ όˋ˃ʺ˄ˇˌύʶ˄˗ʹ ʵˇ˃ʺ ˃ʾʰˌ ˁˎ˕ʷ˂ʹˌ 

ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ˃ʽʰ ʲʰˋʾ˂ʽˋˋʰΣ ˉʱ˄˖ ʰˉˈ слΦллл ʶˊʴʱˍˊʽʶˌ ˃ʷ˂ʽˋˋʶˌ ό˃ʹ ʰ˄ʰˉʰˊʰʴ˖ʴʽˁʱ 

ʻʹ˂ˎˁʱύ ˁʰʽ ʴˏˊ˖ ˋˍˇˎˌ мΦллл ˁʹ˒ʺ˄ʶˌ όʰˊˋʶ˄ʽˁʷˌ ˃ʷ˂ʽˋˋʶˌύ όɲʶˊ˃ʰˍˈˉˇˎ˂ˇˌ Σ мфупύΦ 

ɶ ˋˎˋˍʹ˃ʰˍˁʺ ˁʰˍʱˍʰ˅ʹ ˍʹˌ ˃ʷ˂ʽˋˋʰˌ  Apismellifera˒ʰʾ˄ʶˍʰʽ ˉʰˊʰˁʱˍ˖. 

ȸŬůɑɚŮɘɞ Animalia 

ūɨɚɚɞ Arthropoda 

ȾɚɎůɖ(Classis) Insecta 

ɇɎɝɖ ( Ƀrdo) Hymenoptera 

ɃɘəɞɔɏɜŮɘŬ (Familia) Apiidae 

ũɏɜɞɠ (Genus) Apis 

Ⱥɑŭɞɠ (Species) Apis mellifera 

 
ʅˏ˃˒˖˄ʰ ˃ʶ ˍˇ˄(Koeniger et al., 1991) ˋˍˇ ʴʷ˄ˇˌ  Apis ˎˉʱʴˇ˄ˍʰʽ ф ʶʾʵʹ ˁʰʽ ˉʽˇ ˉˊˈˋ˒ʰˍʰ  
ˉˊˇˋˍʷʻʹˁʶ ʷ˄ʰ ʰˁˈ˃ʰ (Tingek et al., 1996) 
1. ApisdorsataFabricius 
2. ApislaboriosaF.Smith 
3. ApisbinghamiCockerell 
4. ApisbreviligulaMaa 
5. ApismeliferaL. 
6. Apiscerana (A.indica) Fabricius 
7. ApiskoschevnikoviButtel-Reepen 
8. ApisfloraeFabricius 
9. ApisadreniformisSmith 
10. ApisnuluensisTingek, Koeniger&Koenige(Tingeketal., 1996) 
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ɱʽʰ ˍʹ˄ ˁʰˍʱˍʰ˅ʹ ˍʹˌ ˃ʷ˂ʽˋˋʰˌ ˋʶ ʵʽʱ˒ˇˊʶˌ ˒ˎ˂ʷˌ, ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ʵʽʱ˒ˇˊʰ ˁˊʽˍʺˊʽʰ 
ˈˉ˖ˌ ˃ˇˊ˒ˇ˂ˇʴʽˁʱ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ό˃ʷʴʶʻˇˌ ˋ˗˃ʰˍˇˌΣ ˔ˊ˗˃ʰΣ ˃ʺˁˇˌ ˁʶˊʰʾʰˌΣ ˃ʺˁˇˌ 
ˉˊˇʲˇˋˁʾʵʰˌΣ ˍˊʽ˔ˇ˒ˎˀʰΣ ˃ʷʴʶʻˇˌ ˒ˍʶˊ˗˄Σ ˄ʶˎˊ˗ˋʶʽˌ ˍ˖ ˄ ˒ˍʶˊ˗˄ύΣ ˍˇ 
˃ʽˍˇ˔ˇ˄ʵˊʽʰˁˈDNAh ˂˂ʱ ʰˁˈ˃ʰ ˁʰʽ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˋˎ˃ˉʶˊʽ˒ˇˊʱˌΦ ɶ  ˋ˖ˋˍʺ ʰ˄ʰʴ˄˗ˊʽˋʹ 
ˍ˖˄ ʵʽʰ˒ˈˊ˖˄ ˒ˎ˂˗˄ ˉʰˊˇˎˋʽʱʸʶʽ ʵˎˋˁˇ˂ʾʶˌ ˁˎˊʾ˖ˌ ʶ˅ʰʽˍʾʰˌ ˍˇˎ ˃ʶʴʱ˂ˇˎ ˎʲˊʽʵʽˋ˃ˇˏ ˉˇˎ 
ʷ˔ʶʽ ʶˉʷ˂ʻʶʽΦ  
ʁʽ ʶ˂˂ʹ˄ʽˁʷˌ ˒ˎ˂ʷˌ ˉˇˎ ˎˉʺˊ˔ʰ˄ ʶʾ˄ʰʽ ʹ ɼˊʹˍʽˁʺΣ ʹ ɼʶˁˊˈˉʽʰΣ ʹ ɾʰˁʶʵˇ˄ʽˁʺ ˁʰʽ ʹ 
ɼʰˊ˄ʽˇ˂ʽˁʺΦ ʇˉʱˊ˔ʶʽ ʶˉʾˋʹˌ ˁʰʽ ʹ ɼˎˉˊʽʰˁʺ ˃ʷ˂ʽˋˋʰΣ ʹ ˈˉˇʽʰ ʶʾ˄ʰʽ ʶ˅ʰʽˊʶˍʽˁʱ ʶˉʽʻʶˍʽˁʺΦ 
 
ɳˎˊ˖ˉʰʿˁʷˌ ˒ˎ˂ʷˌ ˃ʶ˂ʽˋˋ˗˄Υ 
1. A. melliferaligustica 
2. A. melliferacaucasica 
3. A. mellifera cercopia 
4. A. mellifera adami 
5. A. mellifera macedonica 
6. A. mellifera carnica 
7.A. melliferacypria 
 
ɶ A. melliferaligustica ̋  ɹˍʰ˂ʽˁʺ ˃ʷ˂ʽˋˋʰ ʶʾ˄ʰʽ ʹ ˉʽˇ ʵʽʰʵʶʵˇ˃ʷ˄ʹ ˒ˎ˂ʺ ˋˍˇ ˁˈˋ˃ˇΦ 
 

 
 
ɶ ˁʰˍʰ˄˄ˇ˃ʺ ˍ˖˄ ʵʽʱ˒ˇˊ˖˄ ˒ˎ˂˗˄ ˃ʶ˂ʽˋˋ˗˄ ˋˍʹ˄ ɿˈˍʽʰ ˁʰʽ ɿˇˍʽˇʰ˄ʰˍˇ˂ʽˁʺ ɳˎˊ˗ˉʹΦ 
(Ruttner, 1988https://www.cabdirect.org/cabdirect/abstract/19890226883) 
 

ɳʾʵʹ ˃ʶ˂ʽˋˋ˗˄ ˍˇˎ ʴʷ˄ˇˎˌ Apis. 1. A. mellifera. 2. 
A. koscevnikovi. 3. A.cerana. 4. A. cerana. 5. A. 
florea. 6. A. adreniformis. 7. A. dorsata. 8.  A. 
bingami. 9. A. breviligula. 10. A. laboriosa. 
(Koeniger et al., 1991) 
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1.2.2. ɾʁʄʊʁɽʁɱɹɼɮ ɼɮɹ ɮɿɮʆʁɾɹɼɮ ʋɮʄɮɼʆɶʄɹʅʆɹɼɮ 

 
ʂˉ˖ˌ ˋ˔ʶʵˈ˄ ˈ˂ʰ ˍʰ ʷ˄ˍˇ˃ʰ ʷˍˋʽ ˁʰʽ 
ˋˍʹ˄ ˃ʷ˂ʽˋˋʰΣ ˍˇ ˋ˗˃ʰ ˍʹˌ 
ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ʷ˄ʰ ˋˁ˂ʹˊˈ 
ˉʶˊʾʲ˂ʹ˃ʰΣ ˉˇˎ ˇ˄ˇ˃ʱʸʶˍʰʽ 
ʶ˅˖ˋˁʶ˂ʶˍˈˌΣ ˍˇ ˇˉˇʾˇ ˉˊˇˋ˒ʷˊʶʽ 
ˋˍʺˊʽʴ˃ʰ ˋˍˇˎˌ ˃ˏˌ ˍˇˎ ˋ˗˃ʰˍˇˌ ˁʰʽ 
ˍʰˎˍˈ˔ˊˇ˄ʰ ʵʽʰˍʹˊʶʾ ˍʹ˄ ʶˎʶ˂ʽ˅ʾʰ ˍ˖˄ 
ˁʽ˄ʺˋʶ˖˄Φ ɳˉʽˉ˂ʷˇ˄ ˉˊˇˋˍʰˍʶˏʶʽ ʰˉˈ 
ˍʹ˄ ʰˉ˗˂ʶʽʰ ˄ʶˊˇˏΦ ʆˇ ˋ˗˃ʰ ˍʹˌ 

˃ʷ˂ʽˋˋʰˌ ˔˖ˊʾʸʶˍʰʽ ˋʶ ˍˊʾʰ ˁˏˊʽʰ 
˃ʷˊʹΥ ˍˇ ˁʶ˒ʱ˂ʽΣ ˍˇ˄ ʻ˗ˊʰˁʰ ˁʰʽ ˍʹ˄ 
ˁˇʽ˂ʾʰΦ 

¶ ʅˍˇ ˁʶ˒ʱ˂ʽ ʲˊʾˋˁˇ˄ˍʰʽ ˍʰ ˋˍˇ˃ʰˍʽˁʱ ˃ˈˊʽʰ ˃ʶ ˍˇˎˌ ˋ˔ʶˍʽˁˇˏˌ ʰʵʷ˄ʶˌΣ ˍʰ ˃ʱˍʽʰ ˁʰʽ ˇʽ 
ˁʶˊʰʾʶˌ ˉˇˎ ʶʾ˄ʰʽ ˍʰ ˁˏˊʽʰ ʰʽˋʻʹˍʺˊʽʰ ˈˊʴʰ˄ʰΦ ʁʽ ʱ˄˖ ˋʽʰʴˈ˄ʶˌ ʶʾ˄ʰʽ ʵˎ˄ʰˍˇʾ ˁʰʽ 
˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ʴʽʰ ˉˇ˂˂ˇˏˌ ˋˁˇˉˇˏˌ ˈˉ˖ˌ ʴʽʰ ˍʹ˄ ˉˊˇ˗ʻʹˋʹ ˍʹˌ ʴˏˊʹˌ ˋˍʹ˄ 
ˋˍˇ˃ʰˍʽˁʺ ˁˇʽ˂ˈˍʹˍʰΣ ʴʽʰ ˍˇ˄ ˍʶ˃ʰ˔ʽˋ˃ˈ ˁʰʽ ˍʹ˄ ˁʰˍʶˊʴʰˋʾʰ ˍˇˎ ˁʶˊʽˇˏ ˁʰʽ ˍʹˌ 
ˉˊˈˉˇ˂ʹˌΣ ʴʽʰ ˍˊˇ˒ˇʵˇˋʾʰ ˍˇˎ ʴˈ˄ˇˎ ˁʰʽ ˍʹˌ ʲʰˋʾ˂ʽˋˋʰˌ ˃ʶ ʲʰˋʽ˂ʽˁˈ ˉˇ˂ˍˈ όʹ 
ʶˋ˖ˍʶˊʽˁʺ ˁˇʾ˂ʹ ˉ˂ʶˎˊʱ ˉʰʾʸʶʽ ˍˇ˄ ˊˈ˂ˇ ˍˇˎ ʰʴ˖ʴˇˏύΣ ʴʽʰ ˍʹ˄ ʰˉˇ˃ʱˁˊˎ˄ˋʹ ʰ˔ˊʺˋˍ˖˄ 
ˎ˂ʽˁ˗˄ ˁʰʽ ˄ʶˁˊ˗˄ ˃ʶ˂ʽˋˋ˗˄Σ ʴʽʰ ˍˇ ʱ˄ˇʽʴ˃ʰ ˍ˖˄ ˁʶ˂ʽ˗˄ ˁʰʽ ʱ˂˂ʰΦ ʅˍˇ ˁʶ˒ʱ˂ʽ ʲˊʾˋˁʶˍʰʽ 
ʶˉʾˋʹˌ ˁʰʽ ʹ ˉˊˇʲˇˋˁʾʵʰΣ ʹ ˁˏˊʽʰ ˂ʶʽˍˇˎˊʴʾʰ ˍʹˌ ˇˉˇʾʰˌ ʶʾ˄ʰʽ ʹ ʰ˄ʰˊˊˈ˒ʹˋʹ ˄ʷˁˍʰˊˇˌΣ 
˃ʶ˂ʽˇˏ ˁʰʽ ˄ʶˊˈˎΦ όʋˊʰʸʱ˄ʹˌΣ нлмпύ 

¶ ʅˍˇ˄ ʻ˗ˊʰˁʰ ʵʽʰˁˊʾ˄ˇ˄ˍʰʽ ˍˊʾʰ ˍ˃ʺ˃ʰˍʰ ˁʰʻʷ˄ʰ ʰˉˈ ˍʰ ˇˉˇʾʰ ˒ʷˊʶʽ ʰˉˈ ʷ˄ʰ ʸʶˎʴʱˊʽ 
ˉˈʵʽʰΣ ʶ˄˗ ˍˇ ʵʶˏˍʶˊˇ ˁʰʽ ˍˊʾˍˇ ʷ˔ˇˎ˄ ʶˉʽˉ˂ʷˇ˄ ʰˉˈ ʷ˄ʰ ʸʶˎʴʱˊʽ ˒ˍʶˊʱΦ ʁ ʻ˗ˊʰˁʰˌ 
ʶʾ˄ʰʽ ʹ ˁˏˊʽʰ ˉʶˊʽˇ˔ʺ ˍˇˎ ˋ˗˃ʰˍˇˌ ˈˉˇˎ ʴʾ˄ʶˍʰʽ ʹ ˁʾ˄ʹˋʹ ˁʰʽ ˎˉʱˊ˔ˇˎ˄ ʵˎ˄ʰˍˇʾ ˃ˏˌ ʴʽʰ 
ˍˇ ˉʷˍʰʴ˃ʰΣ ˍʹ˄ ʲʱʵʽˋʹ ˁʰʽ ʱ˂˂ʶˌ ʶ˅ʶʽʵʽˁʶˎ˃ʷ˄ʶˌ ˂ʶʽˍˇˎˊʴʾʶˌ ˈˉ˖ˌ ʶʾ˄ʰʽ ʹ ˋˎ˂˂ˇʴʺ 
ʴˏˊʹˌ ˁʰʽ ˉˊˈˉˇ˂ʹˌΦ όʋh̔́ʸʱ˄ʹˌΣ нл14) 

¶ ʆʰ ̄̍ ʵʽʰ ʰˉˇˍʶ˂ˇˏ˄ˍʰʽ ʰˉˈ ˉʷ˄ˍʶ ˁˏˊʽʰ ˍ˃ʺ˃ʰˍʰΥ ˍˇ ʽˋ˔ʾˇΣ ˍˇ˄ ˍˊˇ˔ʰ˄ˍʺˊʰΣ ˍˇ˄ ˃ʹˊˈΣ 
ˍʹ˄ ˁ˄ʺ˃ʹ ˁʰʽ ˍˇ˄ ˍʱˊˋˇΦ ʅˍˇ ˉˊ˗ˍˇ ʸʶˎʴʱˊʽ ˉˇʵʽ˗˄ ʲˊʾˋˁʶˍʰʽ ʹ ʰˉˇˋ˃ʹˁˍʽˁʺ ˋˎˋˁʶˎʺ 
ˉˇˎ ˔ˊʹˋʽ˃ʶˏʶʽ ʴʽʰ ˍˇ˄ ˁʰʻʰˊʽˋ˃ˈ ˍ˖˄ ˁʶˊʰʾ˖˄ ʰˉˈ ˍʹ˄ʴˏˊʹ ˁʰʽ ˍʹ˄ ˋˁˈ˄ʹΦ ʆˇ ˉʾˋ˖ 
ˉˈʵʽ ʷ˔ʶʽ ʵʽʰ˒ˇˊˇˉˇʽʹʻʶʾ ˉˈ˂ˎ ˁʰʽ ˒ʷˊʶʽ ʷ˄ʰ ʶ˅ʶʽʵʽˁʶˎ˃ʷ˄ˇ ˈˊʴʰ˄ˇ όˁʱ˄ʽˋˍˊˇ ʴˏˊʹˌύ 
ʴʽʰ ˍʹ˄ ˃ʶˍ˒ˇˊʱ ʴˏˊʹˌ ˁʰʽ ˉˊˈˉˇ˂ʹˌΦ ʅˍʹ˄ ʶˋ˖ˍʶˊʽˁʺ ʱˁˊʹ ˍʹˌ ˁ˄ʺ˃ʹˌ ˎˉʱˊ˔ʶʽ ˃ʽʰ 
ˋʶʽˊʱ ʰˉˈ ˋˁ˂ʹˊʷˌ ˍˊʾ˔ʶˌ ˉˇˎ ʰˉˇˍʶ˂ˇˏ˄ ˍʹ˄ ˂ʶʴˈ˃ʶ˄ʹ ˔ˍʷ˄ʰ ˍʹˌ ʴˏˊʹˌΦ ʆʷ˂ˇˌ ˋˍˇ 
ˍʶ˂ʶˎˍʰʾˇ ˍ˃ʺ˃ʰ  ̱ ˇˎ ˍʱˊˋˇˎ ˎˉʱˊ˔ˇˎ˄ ˄ˏ˔ʽʰ ʴʽʰ ˄ʰ ʲˇʹʻˇˏ˄ ˍʹ˄ ˃ʷ˂ʽˋˋʰ ˄ʰ ʲʰʵʾʸʶʽ ˋʶ 
ʰ˄˗˃ʰ˂ʶˌ ʶˉʽ˒ʱ˄ʶʽʶˌ ʰ˂˂ʱ ˁʰʽ ˍˇ ʰˊˈ˂ʶʽˇ ˉˇˎ ˃ˇʾʸʶʽ ˃ʶ ˃ʰ˅ʽ˂ʰˊʱˁʽ ʴʽʰ ˄ʰ ʲʰʵʾʸʶʽ ˋʶ 
˂ʶʾʶˌ ʶˉʽ˒ʱ˄ʶʽʶˌΦ όʋʰ́ ʽʸʱ˄ʹˌΣ нлмпύ 

¶ ɶ ˁˇʽ˂ʾʰ ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ʶˉˍʱ ʶ˃˒ʰ˄ʺ ˍ˃ʺ˃ʰˍʰ ʶ˄˗ ˎˉʱˊ˔ˇˎ˄ ˁʰʽ ˍˊʾʰ ˉˇˎ ʵʶ˄ 
˒h ʾ˄ˇ˄ˍʰʽΦ ʅˍʹ˄ ˁˇʽ˂ʾʰ ʲˊʾˋˁʶˍʰʽ ˍˇ ˋˏ˄ˇ˂ˇ ˍ˖˄ ʶˋ˖ˍʶˊʽˁ˗˄ ˇˊʴʱ˄˖˄ ˁʰʽ ˍˇ ˁʶ˄ˍˊʾΦ ʁʽ 
ˁˇʽ˂ʽʰˁˇʾ ʵʰˁˍˏ˂ʽˇʽ ʶ˄˗˄ˇ˄ˍʰʽ ˃ʶˍʱ˅ˎ ˍˇˎˌ ˃ʶ ˃ʶ˃ʲˊʱ˄ʶˌ Σ ˇʽ ˇˉˇʾʶˌ ˁʰʻʽˋˍˇˏ˄ ˍʹ˄ 
ˁˇʽ˂ʾʰ ʶˏˁʰ˃ˉˍʹ ˁʰʽ ʽˁʰ˄ʺ ˄ʰ ˃ʶˍʰʲʱ˂˂ʶʽ ˍˇ˄ ˈʴˁˇ ˍʹˌ ˈˍʰ˄ ʴʶ˃ʾʸʶʽ ˃ʶ ˄ʷˁˍʰˊΣ ˄ʶˊˈ ʺ 
ˁˈˉˊʰ˄ʰΦ ʆˇ ˁʶ˄ˍˊʾ ʶʾ˄ʰʽ ʷ˄ʰ ˈˊʴʰ˄ˇ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ˖ˌ ʱ˃ˎ˄ʰΦ ʆˇ ˁʶ˄ˍˊʾ ˍʹˌ 
ʶˊʴʱˍˊʽʰˌ ʶʾ˄ʰʽ ʶˎʻˏ ˁʰʽ ʷ˔ʶʽ ʱʴˁʽˋˍˊʰΣ ʶ˄˗ ˍʹˌ ʲʰˋʾ˂ʽˋˋʰˌ ʶʾ˄ʰʽ ˁˎˊˍˈ ˁʰʽ ˂ʶʾˇΦ ɾʶ ˍˇ 
ˍˋʾ˃ˉʹ˃ʰ ʹ ʶˊʴʱˍˊʽʰ ˔ʱ˄ʶʽ ˍˇ ˁʶ˄ˍˊʾ ˍʹˌ ˁʰʽ ˃ʶˍʱ ʰˉˈ ˂ʾʴˇ ˉʶʻʰʾ˄ʶʽΦ ʆˇ ˁʶ˄ˍˊʾ ˉˇˎ 
ˉʰˊʰ˃ʷ˄ʶʽ ˋˍˇ˄ ʽˋˍˈ ˍˇˎ ʻˏ˃ʰˍˇˌ ˋˎ˄ʶ˔ʾʸʶʽ ˄ʰ ʵʽˇ˔ʶˍʶˏʶʽ ʵʹ˂ʹˍʺˊʽˇ ˃ʶ ˍʹ˄ ˋˏˋˉʰˋʹ 
ˍ˖˄ ˉʶˊʽʲʱ˂˂ˇ˄ˍ˖˄ ˃ˎ˗˄Φ όʋh́ ʽʸʱ˄ʹˌΣ нлмпύ 

¶ ʆˇ ̄ʁ ˉˍʽˁˈ ˋˏˋˍʹ˃ʰ ʶʾ˄ʰʽ ʷ˄ʰˌ ˋ˖˂ʺ˄ʰˌ ˉˇˎ ʰˊ˔ʾʸʶʽ ʰˉˈ ˍˇ ˋˍˈ˃ʰ ˁʰʽ ˍʶ˂ʶʽ˗˄ʶʽ ˋˍʹ˄ 
ʷʵˊʰ ˃ʶ ˁˏˊʽʰ ˍ˃ʺ˃ʰˍʰ Υ ˍˇ ˉˊˈˋʻʽˇ ʷ˄ˍʶˊˇόˉˇˎ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍˇ ˒ʱˊˎʴʴʰΣ ˍˇ˄ 
ˇʽˋˇ˒ʱʴˇΣ ˍˇ˄ ˉˊˇ˂ˇʲˈΣ ˁʰʽ ˍˇ˄ ˉˊˇˋˍˈ˃ʰ˔ˇύΣ ˍˇ ˃ʷˋˇ ʷ˄ˍʶˊˇόˋˍˇ˃ʱ˔ʽύ ˁʰʽ ˍˇ ˇˉʾˋʻʽˇ 
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όˉˇˎ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍʹ˄ ˉˎ˂˖ˊʽˁʺ ʲʰ˂ʲʾʵʰΣ ˍˇ˄ ʶʽ˂ʶˈ ˁʰʽ ˍˇ ˇˊʻˈ ˉˇˎ ˁʰˍʰ˂ʺʴʶʽ ˋˍʹ˄ 
ʷʵˊʰύΦ όʋh́ ʽʸʱ˄ʹˌΣ нлмпύ 

¶ ɼˎˁ˂ˇ˒ˇˊʽˁˈ ˁʰʽ ʰ˄ʰˉ˄ʶˎˋˍʽˁˈ ˋˏˋˍʹ˃ʰΦ ʅˍʹ˄ ˃ʷ˂ʽˋˋʰ ˈˉ˖ˌ ˁʰʽ ˋʶ ˈ˂ʰ ˍʰ ʷ˄ˍˇ˃ʰ ˍʰ 
ʵˏˇ ʰˎˍʱ ˋˎˋˍʺ˃ʰˍʰ ʶʾ˄ʰʽ ˔˖ˊʽˋ˃ʷ˄ʰ ˁʰʽ ˇ ˊˈ˂ˇˌ ˍˇˎ ʰʾ˃ʰˍˇˌ ˋˍʹ˄ ˃ʶˍʰ˒ˇˊʱ ʰʶˊʾ˖˄ 
ʰˉˈ ˁʰʽ ˉˊˇˌ ˍʰ ˁˏˍˍʰˊʰ ʶʾ˄ʰʽ ʰˋʺ˃ʰˍˇˌΦ ʅˍʹ˄ ˃ʷ˂ʽˋˋʰ ˍˇ ˁˎˁ˂ˇ˒ˇˊʽʰˁˈ ˋˏˋˍʹ˃ʰ ʶʾ˄ʰʽ 
ʰ˄ˇʽ˔ˍˈ ˁʰʽ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍʹ˄ ˁʰˊʵʽʱ ˁʰʽ ˍʹ˄ ʰˇˊˍʺΣ ʶ˄˗ ʵʶ˄ ˎˉʱˊ˔ˇˎ˄ ˒˂ʷʲʶˌ ˁʰʽ 
ʰˊˍʹˊʾʶˌΦ ɳˉʽˉ˂ʷˇ˄ ˍˇ˄ ʰʾ˃ʰ όˋˍʰ ʷ˄ˍˇ˃ʰ ˇ˄ˇ˃ʱʸʶˍʰʽ ʰʽ˃ˇ˂ˏ˃˒ʹύ ʴʶ˃ʾʸʶʽ ˍʹ˄ ˁˇʽ˂ˈˍʹˍʰ 
ˍˇˎ ˋ˗˃ʰˍˇˌ ˁʰʽ ˍʰ ˁˏˍˍʰˊʰ ˇˎˋʽˋˍʽˁʱ ʶˉʽˉ˂ʷˇˎ˄ ʶ˂ʶˏʻʶˊʰ ˋˍʹ˄ ʰʽ˃ˇ˂ˏ˃˒ʹΦ ʁ ˁˏˊʽˇˌ 
ˊˈ˂ˇˌ ˍˇˎ ˁˎˁ˂ˇ˒ˇˊʽˁˇˏ ˋˎˋˍʺ˃ʰˍˇˌ ʶʾ˄ʰʽ ˄ʰ ˃ʶˍʰ˒ʷˊʶʽ ˍˊˇ˒ʺ ʰˉˈ ˍˇ ˋˍˇ˃ʱ˔ʽ ˉˊˇˌ ˍʰ 
ˋ̟ ˃ʰˍʽˁʱ ˁˏˍˍʰˊʰΣ ˄ʰ ʰ˒ʰʽˊʶʾ ʱ˔ˊʹˋˍʰ ˎ˂ʽˁʱ ʰˉˈ ˍʰ ˁˏˍˍʰˊʰΣ ˄ʰ ˍʰ ʵʽˇ˔ʶˍʶˏʶʽ ˋˍʰ 
ˈˊʴʰ˄ʰ ʰˉʷˁˁˊʽˋʹˌΣ ˄ʰ ˂ʶʽʰʾ˄ʶʽ ˍʽˌ ˋ˖˃ʰˍʽˁʷˌ ˁʽ˄ʺˋʶʽˌ ˁʰʽ ˄ʰ ˉˊˇˋ˒ʷˊʶʽ ʱ˃ˎ˄ʰ ˁʰˍʱ 
ˍ˖˄ ˉʰʻˇʴˈ˄˖˄ ˃ʽˁˊˇˇˊʴʰ˄ʽˋ˃˗˄ ˃ʷˋ˖ ˍ˖˄ ʰʽ˃ˇˁˎˍˍʱˊ˖˄Φʂˋ˖˄ ʰ˒ˇˊʱ ˍˇ 
ʰ˄ʰˉ˄ʶˎˋˍʽˁˈ ˋˏˋˍʹ˃ʰΣ ˇʽ ˃ʷ˂ʽˋˋʶˌ ʰ˄ˍʾ ʴʽʰ ˉ˄ʶˏ˃ˇ˄ʶˌ ʵʽʰʻʷˍˇˎ˄ ˍˊʰ˔ʶʾʶˌόʷ˄ʰ 
ˋˏˋˍʹ˃ʰ ʰ˄ʰˉ˄ʶˎˋˍʽˁ˗˄ ˋ˖˂ʺ˄˖˄ύ ˃ʶ ˍʽˌ ˇˉˇʾʶˌ ʶˉʽˁˇʽ˄˖˄ˇˏ˄ ˃ʶ ˍˇ ˉʶˊʽʲʱ˂˂ˇ˄ ˃ʶ ˃ʾʰ 
ˋʶʽˊʱ ʰˉˈ ˍˊˏˉʶˌ ˉˇˎ ˇ˄ˇ˃ʱʸˇ˄ˍʰʽ ʰ˄ʰˉ˄ʶˎˋˍʽˁʱ ˋˍʾʴ˃ʰˍʰΦ ʂˍʰ˄ ʹ ˃ʷ˂ʽˋˋʰ ʶʾ˄ʰʽ ˋʶ 
ʰʵˊʱ˄ʶʽʰ ʹ ʰ˄ˍʰ˂˂ʰʴʺ ʰʶˊʾ˖˄ ʴʾ˄ʶˍʰʽ ˃ʶ ʰˉ˂ʺ ʵʽʱ˔ˎˋʹΣ ʶ˄˗ ˈˍʰ˄ ʲˊʾˋˁˇ˄ˍʰʽ ˋʶ ʷ˄ˍˇ˄ʹ 
ˋ˖˃ʰˍʽˁʺ ʵˊʰˋˍʹˊʽˈˍʹˍʰ ˉˊˇˁʰ˂ˇˏ˄ˍʰʽ ˋˎˋˉʱˋʶʽˌ ˁʱ˄ˇ˄ˍʰˌ ˍʽˌ ˍˊʰ˔ʶʾʶˌ ˄ʰ 
ʰ˄ˇʽʴˇˁ˂ʶʾ˄ˇˎ˄Φ όʋh́ ʽʸʱ˄ʹˌΣ нлмпύ 

¶ ʆˇ ˄ʁ ˎˊʽˁˈ ˋˏˋˍʹ˃ʰ ˍʹˌ ˃ʷ˂ʽˋˋʰˌ ʶʾ˄ʰʽ ʰˊˁʶˍʱ ʰˉ˂ˈ ˁʰʻ˗ˌ ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ˍˇ˄ 
ʶʴˁʷ˒ʰ˂ˇ ˁʰʽ ʶˉˍʱ ʴʱʴʴ˂ʽʰΣ ʺ ˄ʶˎˊʽˁʱ ˁʷ˄ˍˊʰ ˋʶ ʵʽʱ˒ˇˊʶˌ ˋˎ˄ʵʷˋʶʽˌ ˋʶ ˈ˂ˇ ˍˇ ˃ʺˁˇˌ 
ˍˇˎ ˍˇˎ ˋ˗˃ʰˍˇˌΦ ɴ˄ʰ ˃ʶʴʱ˂ˇ ˃ʷˊˇˌ ˍˇˎ ˄ʶˎˊʽˁˇˏ ʶ˂ʷʴ˔ˇˎ ˉˇˎ ʷ˔ʶʽ ʹ ˃ʷ˂ʽˋˋʰ ʶˁˍʶ˂ʶʾˍʰʽ 
ʰˉˈ ʰˎˍʱ ˍʰ ˄ʶˎˊʽˁʱ ˁʷ˄ˍˊʰ ˁʰʽ ˈ˔ʽ ʰˉˈ ˍˇ˄ ʶʴˁʷ˒ʰ˂ˇ ˁʰʽ ʷˍˋʽ ʴʾ˄ˇ˄ˍʰʽ ˇʽ ˁʽ˄ʺˋʶʽˌ 
ˇˊʽˋ˃ʷ˄˖˄ ˇˊʴʱ˄˖˄Φ όʋh́ ʽʸʱ˄ʹˌΣ нлмпύ 

¶ ʆˇ h˄ ˉʰˊʰʴ˖ʴʽˁˈ ˋˏˋˍʹ˃ʰ ʶʾ˄ʰʽ ˉ˂ʺˊ˖ˌ ʰ˄ʶˉˍˎʴ˃ʷ˄ˇ ˃ˈ˄ˇ ˋˍʹ˄ ʲʰˋʾ˂ʽˋˋʰ ˁʰʽ ˋˍˇ˄ 
ˁʹ˒ʺ˄ʰΦ ɶ ʲʰˋʾ˂ʽˋˋʰ ʷ˔ʶʽ ʵˏˇ ˃ʶʴʱ˂ʶˌ ˖ˇʻʺˁʶˌ ˉˇˎ ˁʱʻʶ˃ʽʰ ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ мрл-180 
˖ˇ˒ˈˊˇˎˌ ˋ˖˂ʺ˄ʶˌ όˇʲʰˊʽˈ˂ʶˌύΦ ɾʽʰ ʲʰˋʾ˂ʽˋˋʰ ʴʶ˄˄ʱ ʷ˖ˌ ˁʰʽ ʶˁʰˍˇ˃˃ˏˊʽʰ ʰˎʴʱ ˋˍʹ˄ 
ʵʽʱˊˁʶʽʰ ˍʹˌ ʸ˖ʺˌ ˍʹˌΦ ʆʰ ʰˎʴʱ ʰˉˈ ˍʽˌ ˇʲʰˊʽˈ˂ʶˌ ˈˉˇˎ ˉʰˊʱʴˇ˄ˍʰʽ ʵʽʷˊ˔ˇ˄ˍʰʽ ˃ʷˋʰ 
ʰˉˈ ˍˇˎˌ ˖ʰʴ˖ʴˇˏˌΣ ˉʶˊ˄ˇˏ˄ ˍʹ˄ ˋˉʶˊ˃ʰˍʰˉˇʻʺˁʹ ˉˊˇˌ ˍˇ˄ ˁˈ˂ˉˇ ʰˉˈ ˈˉˇˎ ˁʰʽ 
ʴʶ˄˄ʽˇˏ˄ˍʰʽ ˋˍˇ ˁʶ˂ʾΦ ʅˍʹ˄ ˋˉʶˊ˃ʰˍʰˉˇʻʺˁʹ ˎˉʱˊ˔ˇˎ˄ ʰˉˇʻʹˁʶˎ˃ʷ˄ʰ ˋˉʶˊ˃ʰˍˇʸ˖ʱˊʽʰ 
ˍ˖˄ ˁʹ˒ʺ˄˖˄ ˃ʶ ˍˇˎˌ ˇˉˇʾˇˎˌ ʸʶˎʴʱˊ˖ˋʶ ˋˍʹ˄ ʰˊ˔ʺ ˍʹˌ ʸ˖ʺˌ ˍʹˌΣ ˁʰʻ˗ˌ ˁʰʽ ʻˊʶˉˍʽˁʱ 
ˋˎˋˍʰˍʽˁʱ ˉˇˎ ʰˉʶ˂ʶˎʻʶˊ˗˄ˇ˄ˍʰʽ ʰˉˈ ˍˇ˄ ʰʵʷ˄ʰ ˍʹˌ ˋˉʶˊ˃ʰˍʰˉˇʻʺˁʹˌΦ ɮ˅ʾʸʶʽ ˄ʰ 
ˋʹ˃ʶʽ˖ʻʶʾ ˈˍʽ ʰˎˍˈ ˉˇˎ ˁʰʻˇˊʾʸʶʽ ˍʹ˄ ʵʽʱˊˁʶʽʰ ʸ˖ʺˌ ˃ʽʰˌ ʲʰˋʾ˂ʽˋˋʰˌ ʶʾ˄ʰʽ ˇ ʰˊʽʻ˃ˈˌ 
ˋˉʶˊ˃ʰˍˇʸ˖ʰˊʾ˖˄ ˉˇˎ ˉʰˊʰ˃ʷ˄ˇˎ˄ ˃ʷˋʰ ˋˍʹ˄ ˋˉʶˊ˃ʰˍʰˉˇʻʺˁʹΦ ʅˍˇ˄ ˁʹ˒ʺ˄ʰ ˇʽ ˈˊ˔ʶʽˌ 
ʰ˄ʰˉˍˏˋˋˇ˄ˍʰʽ ˉˊʽ˄ ʰˁˈ˃ʰ ʶˁˁˇ˂ʰ˒ʻʶʾ ʰˉˈ ˍˇ ˁʶ˂ʾΦ ʁʽ ˈˊ˔ʶʽˌˉʶˊʽˁ˂ˏˇ˄ˍʰʽ ʰˉˈ ˃ʽʰ 
˃ʶ˃ʲˊʱ˄ʶʽ ˁʰʽ ʰˉˇˍʶ˂ˇˏ˄ˍʰʽ ʰˉˈ ˃ʶʴʱ˂ˇ ʰˊʽʻ˃ˈ ˋ˖˂ʺ˄˖˄Σ ˇʽ ˇˉˇʾˇʽ ˉʰˊʱʴˇˎ˄ ˍʰ 
ˋˉʶˊ˃ʰˍˇʸ˖ʱˊʽʰΦ ɾʶˍʱ ˍʹ˄ ʶˁˁˈ˂ʰ˕ʹ ˍˇˎΣ ˍʰ ˋˉʶˊ˃ʰˍˇʸ˖ʱˊʽʰ ˃ʶˍʰˁʽ˄ˇˏ˄ˍʰʽ ʰˉˈ 
ʵʽʰ˃ʷˋˇˎ ˍˇˎ ʶˁ˒ˇˊʹˍʽˁˇˏ ʰʴ˖ʴˇˏ ˋˍʹ˄ ˋˉʶˊ˃ʰˍʽˁʺ ˁˏˋˍʹ ˈˉˇˎ ʰˉˇʻʹˁʷˎˇ˄ˍʰʽ ˃ʷ˔ˊʽ 
ˍˇ ʸʶˎʴʱˊ˖˃ʰΦ ɼʰˍʱ ˍˇ ʸʶˎʴʱˊ˖˃ʰ ˇ ˒ʰ˂˂ˈˌ ʰ˄ʰˋˍˊʷ˒ʶˍʰʽ ˁʰʽ ˃ʷˋ˖ ˍˇˎ ʴˇ˄ˇˉˈˊˇˎ 
˃ʶˍʰ˒ʷˊʶˍʰʽ ˍˇ ˋˉʷˊ˃ʰ ˋˍʹ˄ ʱˁˊʹ ˍˇˎ ˒ʰ˂˂ˇˏ ʰˉˈ ˈˉˇˎ ˃ʶˍʱ ʻʰ ˍˇˉˇʻʶˍʹʻʶʾ ˋˍˇ˄ 
ˁˈ˂ˉˇ ˍʹˌ ʲʰˋʾ˂ʽˋˋʰˌΦ ɶ ˋˎ˄ʶ˔ʺˌ ˋˏˋˉʰˋʹ ˍ˖˄ ˃ˏ˖˄ ˉˊˇˁʰ˂ʶʾ ˍʹ˄ ʰˉˇˁˇˉʺ ˍˇˎ 
˒ʰ˂˂ˇˏΣ ˇ ˒ʰ˂˂ˈˌ ˉʰˊʰ˃ʷ˄ʶʽ ˋˍˇ˄ ˁˈ˂ˉˇ ˍʹˌ ʲʰˋʾ˂ʽˋˋʰˌ ʶ˄˗ ˇ ˁʹ˒ʺ˄ʰˌ ˉʶʻʰʾ˄ʶʽΦ 
όʋh́ ʽʸʱ˄ʹˌΣ нлмпύ 
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1.2.3.ʃɳʄɹɰɮɽɽʁɿʆɹɼɶ ʅɶɾɮʅɹɮ ɾɳɽɹʅʅʍɿ ʅʆɶɿ ʅʇɱʋʄʁɿɶ ɳʃʁʋɶ 

ʁʽ ˃ʷ˂ʽˋˋʶˌ όApismelliferaύ ʶʾ˄ʰʽ 
ˋʹ˃ʰ˄ˍʽˁʱ ˇʽˁˇ˄ˇ˃ʽˁʱ ʷ˄ˍˇ˃ʰ ˁʰʽ 
ˉʰʾʸˇˎ˄ ˋʹ˃ʰ˄ˍʽˁˈ ˊˈ˂ˇ ˋˍʹ˄ 
ʶˉʽˁˇ˄ʾʰˋʹ ˁʰʽ ˍʹ ˋˎ˄ˍʺˊʹˋʹ ˍʹˌ 
ˇʽˁˇ˂ˇʴʽˁʺˌ ʽˋˇˊˊˇˉʾʰˌΦ ɶ 
ʶˉʽˁˇ˄ʾʰˋʹ ˋˎ˄ʵˎʱʸʶˍʰʽ ʰˉˈ˂ˎˍʰ 
˃ʶ ˍʹ˄ ʶ˅ʷ˂ʽ˅ʹ ˍ˖˄ ˒ˎˍʽˁ˗˄ ʶʽʵ˗˄ 
ˁʰʽ ˍʹ˄ ʵʽʰˍʺˊʹˋʹ ˍˇˎ ˒ˎˋʽˁˇˏ 
ˉʶˊʽʲʱ˂˂ˇ˄ˍˇˌΦ ʃʱ˄˖ ʰˉˈ ˍˇ ор҈ 
ˍʹˌ ˉʰʴˁˈˋ˃ʽʰˌ ˉʰˊʰʴ˖ʴʺˌ ˍˊˇ˒ʺˌ 
ʶ˅ʰˊˍʱˍʰʽ ʰˉˈ ʷ˄ˍˇ˃ʰ ʶˉʽˁˇ˄ʽʰˋˍʷˌΦ 
ʁ ˊˈ˂ˇˌ ˍʹˌ ˃ʷ˂ʽˋˋʰˌ ˋˍʹ 

ʶˉʽˁˇ˄ʾʰˋʹ ˁʰ˂˂ʽʶˊʴˇˏ˃ʶ˄˖˄ ˁʰʽ ˃ʹ 
˒ˎˍ˗˄ ʶʾ˄ʰʽ ʴ˄˖ˋˍˈˌ ʷ˄˖ ˍˇ 

ˇʽˁˇ˄ˇ˃ʽˁˈ ˈ˒ʶ˂ˇˌ ʰˉˈ ˍʹ˄ ʶˉʽˁˇ˄ʾʰˋʹ ʶʾ˄ʰʽ ˅ʶˁʱʻʰˊʰ ˉˇ˂ˏ ˃ʶʴʰ˂ˏˍʶˊˇ ʰˉˈ ˍʹ˄ ʰ˅ʾʰ ˈ˂˖˄ 
ˍ˖˄ ˉˊˇʽˈ˄ˍ˖˄ ό˃ʷ˂ʽΣ ʴˏˊʹΣ ʲʰˋʽ˂ʽˁˈˌ ˉˇ˂ˍˈˌΣ ˁʶˊʾΣ ˉˊˈˉˇ˂ʹΣ ʵʹ˂ʹˍʺˊʽˇύ ˉˇˎ ˉʰˊʱʴˇ˄ˍʰʽ 
ʰˉˈ ʰˎˍʺ˄Φʅˎʴˁʶˁˊʽ˃ʷ˄ʰ ʰˉˈ ˍʰ млл ʶʾʵʹ ˁʰ˂˂ʽʶˊʴˇˏ˃ʶ˄˖˄ ˒ˎˍ˗˄Σ ˍʰ ˇˉˇʾʰ ˉˊʱʴˇˎ˄ ˍˇ 
фл҈ ˍʹˌ ˉʰʴˁˈˋ˃ʽʰˌ ˍˊˇ˒ʺˌΣ ˍʰ тм ʶˉʽˁˇ˄ʽʱʸˇ˄ˍʰʽ ʰˉˈ ˍʽˌ˃ʷ˂ʽˋˋʶˌ. ɳʾ ˄ʰʽ ˁˊʾˋʽ˃ˇ ˄ʰ 
ˋˎ˄ʶʽʵʹˍˇˉˇʽʺˋˇˎ˄ ˇʽ ˃ʶ˂ʽˋˋˇˁˈ˃ˇʽ ˍʹ˄ ʰ˄ʰʴˁʰʽˈˍʹˍʰ ʰˉˇ˒ˎʴʺˌ ˍʹˌ ʴʶ˄ʶˍʽˁʺˌ ʵʽʱˎˊ˖ˋʹˌ 
ˍ˖˄ ˄ˍˈˉʽ˖˄ ˉ˂ʹʻˎˋ˃˗˄ ˃ʶ ˍʹ˄ ʱˁˊʽˍʹ ʶʽˋʰʴ˖ʴʺ ˅ʶ˄ʽˁ˗˄ ˒ˎ˂˗˄Σ ˁʰʻ˗ˌ ˃ʶˍʰ˅ˏ ʱ˂˂˖˄ 
˃ˉˇˊʶʾ ˄ʰ ʵʽʰˍʰˊʰ˔ʻʶʾ ʹ ˋ˔ʷˋʹ ʰ˄ʻʶˁˍʽˁˈˍʹˍʰˌ ˋˍˇˎˌ ʶ˔ʻˊˇˏˌ ˁʰʽ ˍʽˌ ʰˋʻʷ˄ʶʽʶˌΦ ɳ˃˃ʰ˄ˇˎʺ˂ 
ɳˊʴΦ ɱʶ˖ˊʴʽˁʺˌ ɵ˖ˇ˂ˇʴʾʰˌ ˁʰʽ ɳ˄ˍˇ˃ˇ˂ˇʴʾʰˌ ɱʶ˖ˉˇ˄ʽˁˈ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɮʻʹ˄˗˄ύ 
(https://melissokomianet.gr/melissa-perivalon/)Φ ɾʾʰ ʰˁˈ˃ʰ  ˉˊʰˁˍʽˁʺ ˉˇˎ ʰˉˇˍʶ˂ʶʾ ʰˉʶʽ˂ʺ 
ʴʽʰ ˍʽˌ ˃ʷ˂˂ʽˋʶˌ ʶʾ˄ʰʽ ʹ ʶˁˍʶˍʰ˃ʷ˄ʹ ˔ˊʺˋʹ ˒ˎˍˇ˒ʰˊ˃ʱˁ˖˄όʰˁʰˊʶˇˁˍˈ˄ʰΣ ˄ʶˇ˄ʽˁˇˍʽ˄ˇʶʽʵʺ 
ʶ˄ˍˇ˃ˇˁˍˈ˄ʰύ όʋh́ ʽʸʱ˄ʹˌΣ нлмпύΣ ˃ʶ ˍʹ˄ ʶˎˊˏˍʶˊʰ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˃ʶ˄ʹ ʵʶ˂ˍʰ˃ʶʻˊʾ˄ʹ ˄ʰ ʶʾ˄ʰʽ 
ˁʰʽ ʹ ˉʽˇ ʶˉʽʲ˂ʰʲʺˌΣ ˁʰʻ˗ˌ ʶˉʹˊʶʱʸʶʽ ˍʹ˄ ʴ˄˖ˋˍʽˁʺ ˂ʶʽˍˇˎˊʴʾʰ ˁʰʽ ˍʹ˄ ˃˄ʺ˃ʹ ˍ˖˄ ˃ʶ˂ʽˋˋ˗˄. 
(Zhi-Xiang Dong,2022). ɮˁˈ˃ʰ ʷ˔ʶʽ ˉʰˊʰˍʹˊʹʻʶʾ ˈˍʽ ˇʽ ˊˏˉˇʽ ˍˇˎ ˉʶˊʽʲʱ˂˂ˇ˄ˍˇˌ ˃ˉˇˊʶʾ ˄ʰ 
ˉˊˇˁʰ˂ʷˋˇˎ˄ ʵʽʰˍʰˊʰ˔ʷˌ ˋˍʹ˄ ˃ʽˁˊˇ˔˂˖ˊʾʵʰ ˍˇˎ ʶ˄ˍʷˊˇˎ ˍ˖˄ ˃ʶ˂ʽˋˋ˗˄ ʰˎ˅ʱ˄ˇ˄ˍʰˌ ˍʹ˄ 
ʻ˄ʹˋʽ˃ˈˍʹˍʰ ˍˇˎˌΣˁʰʻ˗ˌ ˇˊʽˋ˃ʷ˄ʰ ˋˎ˃ʲʽ˖ˍʽˁʱ ʲʰˁˍʺˊʽʰ ˒ʰʾ˄ʶˍʰʽ ˄ʰ ˉˊˇˋˍʰˍʶˏˇˎ˄ ʰˉˈ ˍˇ 
ˋˍˊʶˌ ˉˇˎ ˉˊˇˁʰ˂ʶʾˍʰʽ ʰˉˈ ˍʹ˄ ʶˉʾʵˊʰˋʹ ˍʹˌ ʵʶ˂ˍʰ˃ʶʻˊʾ˄ʹˌ(Liuetal.,2020). 
ɮ˅ ʾʸʶʽ ʶˉʾˋʹˌ ˄ʰ ʰ˄ʰ˒ʶˊʻʶʾΣ ˈˍʽ ʰˉˈ ˍˇ нллт ˉʰˊʰˍʹˊʶʾˍʰʽ ˋˍʹ˄ ɮ˃ʶˊʽˁʺ ˃ʽʰ ˃ˎˋˍʹˊʽ˗ʵʹ 
ʰˋʻʷ˄ʶʽʰ ʹ ˇˉˇʾʰ ˋˁˇˍ˗˄ʶʽ ˁʱʻʶ ˔ˊˈ˄ˇ ʵʶˁʱʵʶˌ ˔ʽ˂ʽʱʵʶˌ ˃ʷ˂ʽˋˋʶˌΦ ʆˇ ˒ʰʽ˄ˈ˃ʶ˄ˇ ʰˎˍˈ ʶʾ˄ʰʽ 
ʴ˄˖ˋˍˈ ˖ˌ ɲʽʰˍʰˊʰ˔ʺ ʺ ʅˏ˄ʵˊˇ˃ˇ ˁʰˍʱˊˊʶˎˋʹˌ ˍ˖˄ ˃ʶ˂ʽˋˋʽ˗˄ όColonyCollapseDisorder) 
όʋh́ ʽʸʱ˄ʹˌΣ нлмпύ. ʆˇ ˒ʰʽ˄ˈ˃ʶ˄ˇ ʰˎˍˈ ʷ˔ʶʽ ˉʰˊʰˍʹˊʹʻʶʾ ˁʰʽ ˋˍˇ ˉʰˊʶ˂ʻˈ˄Σ ˋˍʰ ˃ʷˋʰ 
ˉʶˊʾˉˇˎ ˍˇˎ мулл ˁʰʽ ʵʽʺˊˁʹˋʶ мрл ˔ˊˈ˄ʽʰΣ ˈˉˇˎ ʶ˃˒ʰ˄ʽʸˈˍʰ˄ ˁʰˍʱ ˉʶˊʽˈʵˇˎˌ ˁʰʽ ʺˍʰ˄ 
ʴ˄˖ˋˍʺ ˖ˌ ʰˋʻʷ˄ʶʽʰ ˍˇˎ ɾʱʹ ʺ ˒ʻʽ˄ˇˉ˖ˊʽ˄ʺ ˁʰˍʱˊˊʶˎˋʹ ʺ ʰˋʻʷ˄ʶʽʰ ʶ˅ʰ˒ʱ˄ʽˋʹˌ. ʆʰ ʰʾˍʽʰ 
ʰˎˍˇˏ ˍˇˎ ˒ʰʽ˄ˇ˃ʷ˄ˇˎ ˈˉ˖ˌ ˉʶˊʽʴʱ˒ˇ˄ˍʰʽ ˋˍʹ˄ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰ ʶʾ˄ʰʽ ˉˇʽˁʾ˂ʰ ˁʰʽ 
ˋˎ˄ˇ˕ʾʸˇ˄ˍʰʽ ˉʰˊʰˁʱˍ˖Υ 

¶ ʁ ʽˋˊʰʹ˂ʽ˄ˈˌ ɹˈˌ ˍʹˌ ʁ˅ʶʾʰˌ ʃʰˊʱ˂ˎˋʹˌ όIsrailAcuteParalysisVirus) 

¶ ɶ ˃́  ̔̀ ˇˊˊˇˉʹ˃ʷ˄ʹ ʵʽʰˍˊˇ˒ʺ ˍ˖˄ ˃ʶ˂ʽˋˋ˗˄ 

¶ ʁʽ ʴʶ˄ʶˍʽˁʱ ˍˊˇˉˇˉˇʽʹ˃ʷ˄ʶˌ ˁʰ˂˂ʽʷˊʴʶʽʶˌ 

¶ ɶ ˉˊˇˋʲˇ˂ʺ ʰˉˈ ˍˇ ʰˁʱˊʽVarroadestructor 

¶ ɶ ˉˊˇˋʲˇ˂ʺ ʰˉˈ ˍʰ ˉˊ˖ˍˈʸ˖ʰ Nosemaapisˁ ʰʽNosemaceranae 
(Mussen&Apiculturist, 2002)(Conrad, 2007)(Carreck, 2008)(Pettisetal., 2007) 

 
ɾʷ˔ˊʽ ˋʺ˃ʶˊʰΣ ʹ ʶˉʽʲʾ˖ˋʹ ˍ˖˄ ˃ʶ˂ʽˋˋ˗˄ ˉʰʴˁˇˋ˃ʾ˖ˌʷ˔ʶʽ ʰˉʶʽ˂ʹʻʶʾ ʰˉˈ ˍʹ˄ ˁ˂ʽ˃ʰˍʽˁʺ 
ʰ˂˂ʰʴʺ (ˁʰʻ˗ˌ ˈ̱ ʰ˄ ˎˉʱˊ˔ˇˎ˄ ʰˁˊʰʾʰ ˁʰʽˊʽˁʱ ˒ʰʽ˄ˈ˃ʶ˄ʰ ˃ˉˇˊʶʾ ˄ʰ ˁʰʻˎˋˍʶˊʺˋʶʽ ʹ 
ʶ˃˒ʱ˄ʽˋʹ ˍ˖˄ ˂ˇˎ˂ˇˎʵʽ˗˄Σ ʱˊʰ ˁʰʽ ʹ ˂̋ ˕ʹ ˍˊˇ˒ʺˌ ˍ˖˄ ˋˎʴˁʶˁˊʽ˃ʷ˄˖˄ ʶ˄ˍˈ˃˖˄), ˍʹ ˔ˊʺˋʹ 
ʰ˄ˍʽʲʽˇˍʽˁ˗˄Σ ˍʹ˄ ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁʺ ˁʰˍʰˋˍˊˇ˒ʺ ˁʰʽ ˊˏˉʰ˄ˋʹʰ˂˂ʱˁʰʽ ʱ˂˂ˇˎˌ 

ɳʃɹɼʁɿɹɮʅɶ 

https://melissokomianet.gr/melissa-perivalon/


 
26 

ˉʰˊʱʴˇ˄ˍʶˌ(Mayack et al., 2022). ʍˋˍˈˋˇ ʰˉˇˍʶ˂ʶʾ ˃ʶʴʱ˂ʹ ʰ˄ʱʴˁʹ ʹ ʶˎʰʽˋʻʹˍˇˉˇʾʹˋʹ ˁʰʽ ʹ 
ʶ˄ʹ˃ʷˊ˖ˋʹ  ˈ˂˖˄ ˃ʰˌ ˁʰʽ ʾˋ˖ˌ ˁˏˊʽ˖ˌ ˍ˖˄ ˃ʶ˂ʽˋˋˇˁˈ˃˖˄ ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ˉˊˇˋˍʰˍʶˎʻʶʾ ˇ 
ˉʰʴˁˈˋ˃ʽˇˌ ˉ˂ʹʻˎˋ˃ˈˌ ˍ˖˄˃ʶ˂ʽˋˋ˗˄ ˃ʶ ˋˍˈ˔ˇ ˍʹ˄ ʵʽʰˍʺˊʹˋʹ ˍʹˌ ʽˋˇˊˊˇˉʾʰˌ ˍˇˎ 
ˇʽˁˇˋˎˋˍʺ˃ʰˍˇˌ ˁ ʰʽ ˍʹˌ ʲʽ˖ˋʽ˃ˈˍʹˍʰˌ ˍˇˎ. 

ʆʁ ɾɳɽɹ 

ʆˇ ˃ʷ˂ʽ ˉʰˊʱʴʶˍʰʽ ʰˉˈ ˍʽˌ ˃ʷ˂ʽˋˋʶˌ ʰˉˈ ʶ˅ʽʵˊ˗˃ʰˍʰ ˉˇˎ ˉʶˊʽʷ˔ˇˎ˄ ˎʵʰˍʱ˄ʻˊʰˁʶˌ ˉˇˎ 

ˉʰˊʱʴˇ˄ˍʰʽ ʰˉˈ ˒ˎˍʱ ό˃ʷ˂ʽ ʰˉˈ ʰ˄ʻʽˋ˃ʷ˄ʰ ˄ʷˁˍʰˊύ ʺ ʰˉˈ ʶˁˁˊʾˋʶʽˌ ˒ˎˍˇ˃ˎʸˈ˄ˍ˖˄ ʶ˄ˍˈ˃˖˄ 

(Hemipteraύ ˋˍʰ ʸ˖˄ˍʰ˄ʱ ˃ʷˊʹ ˍ˖˄ ˒ˎˍ˗˄ ʺ ʶˁˁˊʾˋʶʽˌ ʸ˖˄ˍʰ˄˗˄ 

˃ʶˊ˗˄ ˒ˎˍ˗˄ ό˃ʶ˂ʽˍ˗˃ʰˍʰ)1ɳʾ˄ʰʽ ʷ˄ʰ ʰˊ˖˃ʰˍʽˁˈΣ ˎ˕ʹ˂ˇˏ 

ʽ˅˗ʵˇˎˌΣ ʴ˂ˎˁˈ ˎʴˊˈ ˃ʶ ˉˊ˗ˍʹ ˏ˂ʹ ˁˎˊʾ˖ˌ ˍˇ ˄ʷˁˍʰˊ ˍ˖˄ 

ʰ˄ʻ˗˄ ˍˇ ˇˉˇʾˇ ˇʽ ˃ʷ˂ʽˋˋʶˌ ʶˉʶ˅ʶˊʴʱʸˇ˄ˍʰʽ ˁʰʽ ʶ˃ˉ˂ˇˎˍʾʸˇˎ˄ 

˃ʶ ʱ˂˂ʶˌ ˇˎˋʾʶˌ ˁʰʽ ʷ˄ʸˎ˃ʰΦ ɳ˄˗ ˍˇ ˃ʷ˂ʽ ʶʾ˄ʰʽ ˉʰ˔ˏˊˊʶˎˋˍˇ 

ˁʰʽ ʷ˔ʶʽ ˔ʰ˃ʹ˂ʺ ˉʶˊʽʶˁˍʽˁˈˍʹˍʰ ˋʶ ˄ʶˊˈΣ ˍˇ ˄ʷˁˍʰˊ ʶʾ˄ʰʽ 

ˉʁ ˊʾˉˇˎ ул҈ ˄ʶˊˈΦ ɳʾ˄ʰʽ ʷ˄ʰ ˉˇ˂ˏ ˂ʶˉˍˈ ʵʽʱ˂ˎ˃ʰ - ɦ ˔ˊ˖˃ˇ ˁʰʽ 

ˈ˔ʽ ˍˈˋˇ ʴ˂ˎˁˈ ˈˋˇ ˍˇ ˃ʷ˂ʽΦ ɳʾ˄ʰʽ ʶˉʾˋʹˌ ˔ʹ˃ʽˁʱ ʵʽʰ˒ˇˊʶˍʽˁˈΦ 

ɾʷˋ˖ ˍʹˌ ˔ˊʺˋʹˌ ʶ˄ʸˏ˃˖˄Σ ˇʽ ˃ʷ˂ʽˋˋʶˌ ʶʾ˄ʰʽ ˋʶ ʻʷˋʹ ˄ʰ 

˃ʶˍʰˍˊʷ˕ˇˎ˄ ˍˇ ˋˏ˄ʻʶˍˇ ˋʱˁ˔ʰˊˇ ˋˍˇ ˄ʷˁˍʰˊ ˋʶ ˉʽˇ ʰˉ˂ʱ 

ˋʱˁ˔ʰˊʰΦ ɮˎˍˈˌ ʶʾ˄ʰʽ ˇ ˂ˈʴˇˌ ˉˇˎ ˍˇ ˃ʷ˂ʽ ˔˖˄ʶˏʶˍʰʽ ˉʽˇ 

ʶˏˁˇ˂ʰ ʰˉˈ ˍʹ˄ ˁʰ˄ˇ˄ʽˁʺ ʶˉʽˍˊʰˉʷʸʽʰ ʸʱ˔ʰˊʹΦ ʆʰ ˋʱˁ˔ʰˊʱ ˍˇˎ 

όʴ˂ˎˁˈʸʹ ˁʰʽ ˒ˊˇˎˁˍˈʸʹύ ʶʾ˄ʰʽ ˉʽˇ ʰˉ˂ʱ ʰˉˈ ˍʹ ˋʰˁ˔ʰˊˈʸʹ 

όʶˉʽˍˊʰˉʷʸʽʰ ʸʱ˔ʰˊʹύΦƘǘǘǇǎΥκκǿǿǿΦōŜŜŎǳƭǘǳǊŜΦŎƻƳκǘƘŜ-chemistry-of-honey/. ɴˍˋʽΣ 

˃ʶˍʰʲʱ˂ʶˍʰʽ ˋʶ ʷ˄ʰ ˉˎˁ˄ˈˍʶˊˇ ˎʴˊˈ ˉˊʽ˄ ˍˇ ʰˉˇʻʹˁʶˏˇˎ˄ ˋˍʽˌ ˁʹˊʺʻˊʶˌ ˍˇˎˌΦ ʁ ˋˁˇˉˈˌ ˍʹˌ 

ˉʰˊʰʴ˖ʴʺˌ ˍˇˎ ˃ʶ˂ʽˇˏ ʰˉˈ ˍʹ˄ ˃ʷ˂ʽˋˋʰ ʶʾ˄ʰʽ ʴʽʰ ˍʹ˄ ˍˊˇ˒ʺ ˍʹˌΦ ʆˇ ˃ʷ˂ʽ ʶʾ˄ʰʽ ˍˇ ʲʰˋʽˁˈˍʶˊˇ 

ˍ˖˄ ˉˊˇʿˈ˄ˍ˖˄ ˍʹˌ ˁˎ˕ʷ˂ʹˌΦόɮˍˋʰ˂ʱˁʹˌΣнлмтύΦ ʋʰˊʰˁˍʹˊʽˋˍʽˁʱ ˉʰˊʰʵʶʾʴ˃ʰˍʰ ʰ˄ʻˈ˃ʶ˂˖˄ 

ʶʾ˄ʰʽ ˍʰ ʻˎ˃ʰˊʾˋʽʰΣ ˍʰ ʶˋˉʶˊʽʵˇʶʽʵʺ ˁʰʽ ˍʰ ˊʶʾˁʽʰ ʶ˄˗ ʰˎˍʱ ˍ˖˄ ˃ʶ˂ʽˍ˖˃ʱˍ˖˄ ʶʾ˄ʰʽ ˍˇ ˉʶˏˁˇ 

ˁʰʽ ˍˇ ʶ˂ʰˍˈ˃ʶ˂ˇΦ ɶ ˋˏ˄ʻʶˋʹ ˁʰʽ ˍʰ ʰʽˋʻʹˍʹˊʽʰˁʱ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ό˔ˊ˗˃ʰΣ ʴʶˏˋʹύ ˍˇˎ 

˃ʶ˂ʽˇˏ ˉˇʽˁʾ˂˂ˇˎ˄ ˋʹ˃ʰ˄ˍʽˁʱ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍʹ ʲˇˍʰ˄ʽˁʺ ˁʰʽ ʴʶ˖ʴˊʰ˒ʽˁʺ ˍˇˎ ˉˊˇʷ˂ʶˎˋʹ 

(Gheldof et al., 2002)(Karabagiasetal., 2014). ɶɳ˂˂ʱʵʰˉʰˊʱʴʶʽ 13.000ς15.000 

ˍˈ˄ˇˎˌ˃ʶ˂ʽˇˏʶˍʹˋʾ˖ˌ, ˍ ̌60ς65%  ʁ ʾ˄ʰʽˉʶˎˁˈ˃ʶ˂ˇ, 10% ̒ ˎ˃ʱˊʽ, 10% ʁ ˋˉʶˊʽʵˇʶʽʵʺˁʰʽ 5ς

10% ̫ ˂ʰˍˇ. ʆˇ ˁʱˋˍʰ˄ˇΣ ˍˇ ˊʶʾˁʽΣ ʹ ʲʶ˂ʰ˄ʽʵʽʱ ˁʰʽ ˍˇ ʲʰ˃ʲʱˁʽ ˉʰˊʱʴˇ˄ˍʰʽ ˋʶ ˃ʽˁˊˈˍʶˊʶˌ 

ˉˇˋˈˍʹˍʶˌΦ ɳˉʾ ˍˇˎ ˉʰˊˈ˄ˍˇˌΣ ˍˇ ˃ˈ˄ˇ ˃ʷ˂ʽ ˉˇˎ ˁʰˍʰˍʱˋˋʶˍʰʽ ˖ˌ ʃʁʃ ˋˍʹ˄ ɳ˂˂ʱʵʰ ʶʾ˄ʰʽ 

ʰˎˍˈ ˃ʷ˂ʽ ʶ˂ʱˍʹˌ ʲʰ˄ʾ˂ʽʰˌ ɾʰʽ˄ʱ˂ˇˎʰˉˈ ˍʹ˄ ɮˊˁʰʵʾʰ ˋˍʹ ˄ˈˍʽʰ ɳ˂˂ʱʵʰΦ  

 

 

 

 

 

                                                           
1
ʆʰ ˃ʶ˂ʽˍ˗˃ʰˍʰ ʶʾ˄ʰʽ  ʸʰ˔ʰˊ˗ʵʶʽ̩ ʶˁˁˊʾˋʶʽˌ ʵʽʰ˒ˈˊ˖˄ ʶ˄ˍˈ˃˖˄Φ ʃˊʱʴˇ˄ˍʰʽ ʴʽʰˍʾ ˇʽ ˔ˎ˃ˇʾ ˍ˖˄ ˒ˎˍ˗˄ ˉˇˎ ˍˊʷ˒ˇ˄ˍʰʽ ʶʾ˄ʰʽ 

˒ˍ˖˔ˇʾ ˋʶ ˉˊ˖ˍʶˀ˄ ʶˌ ˁʰʽ ʴʽʰ ˄ʰ ˉʱˊˇˎ˄ ʰˊˁʶˍʷˌ ˉˊ˖ˍʶʽ˄ʶˌ ʰ˄ʰˊˊˇ˒ˇˏ˄  ˃ʶʴʱ˂ʶˌ ˉˇˋˈˍʹˍʶˌ ˔ˎ˃˗˄Φ ʆʹ˄ ˉʶˊʾˋˋʶʽʰ ˔ˎ˃˗˄ ˍʹ˄ 

ʰˉˇʲʱ˂˂ˇˎ˄ ˖ˌ ˋʰˁ˔ʰˊ˗ʵʹ ˎʴˊʱ Σ ˍʰ ˇˉˇʾʰ ʵʶ˄ ˉʶˊ˄ˇˏ˄ ʰˉˈ ˍʹ˄ ʵʽʰʵʽˁʰˋʾʰ ˍʹˌ ˉʷ˕ʹˌΦ ɮˎˍˇˏˌ ˍˇˎˌ ʴ˂ˎˁˇˏˌ ˔ˎ˃ˇˏˌ ˍˇˎˌ 

ˉʰʾˊ˄ʶʽ ʹ ˃ʷ˂ʽˋˋʰ ˁʰʽ ʵʹ˃ʽˇˎˊʴʶʾ ˍˇ ˃ʷ˂ʽ ˍ˖˄ ˃ʶ˂ʽˍ˖˃ʱˍ˖˄ όˉʶˏˁˇΣ ʷ˂ʰˍˇ ˁ˂ˉΦύ ɳʾ˄ʰʽ ˉ˂ˇˏˋʽʰ ˋʶ ˋʱˁ˔ʰˊʰ ˁʰʽ ʰ˄ˈˊʴʰ˄ʰ ʱ˂ʰˍʰΦ 

όʃ ʋΦ ʋʰˊʽʸʱ˄ʹˌΣ нлмпύΦ 
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ʆɮ ɳɹɲɶ ʆʁʇ ɳɽɽɶɿɹɼʁʇ ɾɳɽɹʁʇ ʋɮʄɮɼʆɶʄɹʅʆɹɼɮ ɼɮɹ ɹɲɹʁʆɶʆɳʅ 

ʆˇ ˃ʷ˂ʽ ˉʰˊʱʴʶˍʰʽ ˋʶ ˉˇ˂˂ʱ ˄ʹˋʽʱ ˍʹˌ ɳ˂˂ʱʵʰˌ ˈˉ˖ˌ ʹ ɼʶ˒ʰ˂ˇ˄ʽʱΣ ʹ ɼˊʺˍʹΣ ʅˏ˃ʹΣ ˁʰʽ 

ɼˏʻʹˊʰ ˁʰʻ˗ˌ ˁʰʽ ˋˍʹ ɽʰˁ˖˄ʾʰ όʃʶ˂ˇˉˈ˄˄ʹˋˇˌύΣ ʶ˄˗ ˍˇ ˉˇʽˇˍʽˁˈ ˉʶˎˁˈ˃ʶ˂ˇ ˉʰˊʱʴʶˍʰʽ ˋˍʹ 

ʋʰ˂ˁʽʵʽˁʺ όɰˈˊʶʽʰ ɳ˂˂ʱʵʰύΣ ɸʱˋˇˌ όʲˇˊʶʽˇʰ˄ʰˍˇ˂ʽˁʺ ɳ˂˂ʱʵʰύΣ ʅʱ˃ˇˌ όʰ˄ʰˍˇ˂ʽˁʺ ɳ˂˂ʱʵʰύ ˁʰʽ 

ɳˏʲˇʽʰ όʅˍʶˊʶʱ ɳ˂˂ʱʵʰύΦ ʅˍˇ ɯˊʴˇˌ ˉʰˊʱʴˇ˄ˍʰʽ ˃ʷ˂ʽʰ ʰˉˈ ʱ˄ʻʹ ˉˇˊˍˇˁʰ˂ʽʱˌ 

(ʃʶ˂ˇˉˈ˄˄ʹˋˇˌύ ˁʰʻ˗ˌ ˁʰʽ ˋˍʹ˄ ɯˊˍʰ όɶˉʶʾˊˇˎύΦ (Karabagiasetal., 2014). 

ʆˇ тл-ул҈ ʰˉˈ ˍʹ ˋˎ˄ˇ˂ʽˁʺ ʶ˂˂ʹ˄ʽˁʺ ˉʰˊʰʴ˖ʴʺ ˃ʶ˂ʽˇˏ ˉˊˇʷˊ˔ʶˍʰʽ ʰˉˈ ˒ˎˍʱ ˍˇˎ ʵʱˋˇˎˌΦ 
ʁʽ ˃ʶʴʰ˂ˏˍʶˊʶˌ ˉˇˋˈˍʹˍʶˌ ˃ʶ˂ʽˇˏ ˉˊˇʷˊ˔ˇ˄ˍʰʽ ʰˉˈ ˍˇ ˉʶˏˁˇ όрр-сл҈ύΣ ʶ˄˗ ˋʹ˃ʰ˄ˍʽˁʺ ʶʾ˄ʰʽ 
ˁʰʽ ʹ ˉʰˊʰʴ˖ʴʺ ˃ʶ˂ʽˇˏ ʶ˂ʱˍʹˌ όр-мл҈ύ ˁʰʽ ʲʶ˂ʰ˄ʽʵʽʱˌΦ ɾʽʰ ˋ˔ʶˍʽˁʱ ˃ʽˁˊʺ ˉʰˊʰʴ˖ʴʺ ˃ʶ˂ʽˇˏ 
ʶʾ˄ʰʽ ʰˉˈ ʱ˄ʻʹ ˒ˎˍ˗˄ ˉˇˎ ʲˊʾˋˁˇ˄ˍʰʽ ˋˍˇ ʵʱˋˇˌΣ ˈˉ˖ˌ ʶʾ˄ʰʽ ˍʹˌ ʶˊʶʾˁʹˌΣ ˁʰˋˍʰ˄ʽʱˌΣ 
ʻˎ˃ʰˊʽˇˏΣ ʰʴˊʽˇˊʾʴʰ˄ʹˌΣ ʰʴˊʽˇ˂ʶʲʱ˄ˍʰˌΣ ˒ʰˋˁˈ˃ʹ˂ˇˎΣ ˒˂ʰ˃ˇˎˊʽʱˌΣ ˕ʶˎʵˇʰˁʰˁʾʰˌ ˁΦʱΦ 
ʆˇ ˉʰˊʰʴˈ˃ʶ˄ˇ ˃ʷ˂ʽΣ ˃ʶ ʲʱˋʹ ˍʹ˄ ˉˊˇʷ˂ʶˎˋʺ ˍˇˎΣ ʵʽʰˁˊʾ˄ʶˍʰʽ ˋʶ ʵˏˇ ˃ʶʴʱ˂ʶˌ ˁʰˍʹʴˇˊʾʶˌΥ 
ʰύ ˍˇ ʰ˄ʻˈ˃ʶ˂ˇΣ ˉˇˎ ˉʰˊʱʴʶˍʰʽ ʰˉˈ ˍˇ ˄ʷˁˍʰˊ ˍ˖˄ ˂ˇˎ˂ˇˎʵʽ˗˄ όʻˎ˃ʰˊʽˇˏΣ ˉˇˊˍˇˁʰ˂ʽʱˌΣ 
ʲh ˃ʲʰˁʽˇˏΣ ʹ˂ʾʰ˄ʻˇˎΣ ʶˊʶʾˁʹˌΣ ʰˁʰˁʾʰˌΣ ˃ʹ˂ʽʱˌΣ ˁʶˊʰˋʽʱˌΣ ˂ʶ˃ˇ˄ʽʱˌ ˁΦʱΦύΦ ʆˇ ˃ʷ˂ʽ ʰˉˈ 
˄ʷˁˍʰˊ ˉˊˇʷˊ˔ʶˍʰʽ ʰˉˈ ˂ʶˉˍʱ ʴ˂ˎˁʱ ˋˍʰʴˇ˄ʾʵʽʰ ˍʰ ˇˉˇʾʰ ʶˁˁˊʾ˄ˇ˄ˍʰʽ ʰˉˈ ˍʰ ʱ˄ʻʹΦ ʂˍʰ˄ 
ˍˊˎʴʹʻˇˏ˄ ˁʰʽ ʵʶ˔ʻˇˏ˄ ˍʹ˄ ˁʰˍʶˊʴʰˋʾʰ ˍ˖˄ ˃ʶ˂ʽˋˋ˗˄Σ ˃ʶˍʰˍˊʷˉˇ˄ˍʰʽ ˋʶ ˃ʷ˂ʽΦ ʍˌ ˉˊˇˌ ˍʹ 
ˋˏˋ̱h ˋʺ ˍˇˎΣ ˍˇ ʰ˄ʻˈ˃ʶ˂ˇ ʵʽʰˁˊʾ˄ʶˍʰʽ ˋʶΥ 
ʰ˃ʽʴ˗ˌ ˁʰʻʰˊˈ όʰˉˈ ˍˇ ˄ʷˁˍʰˊ ʱ˄ʻˇˎˌ ʶ˄ˈˌ ʶʾʵˇˎˌύ ˁʰʽ˃ʶʾʴ˃ʰ ό˃ʷ˂ʽ ˉˇˎ ˉˊˇʷˊ˔ʶˍʰʽ ʰˉˈ ˍˇ 
˄ʷˁˍʰˊ ˉˇ˂˂˗˄ ʶʽʵ˗˄ ˂ˇˎ˂ˇˎʵʽ˗˄ύΦ 
ʲύ ˍˇ ˃ʷ˂ʽ ʰˉˈ ˃ʶ˂ʽˍ˗˃ʰˍʰΣ ˉˇˎ ˉʰˊʱʴʶˍʰʽ ʰˉˈ ʶˁˁˊʾ˃ʰˍʰ ˁˇˁˁˇʶʽʵ˗˄ όʶ˄ˍˈ˃˖˄ύ ˉˇˎ 
ʰˉˇ˃ˎʸˇˏ˄ ˒ˎˍʱΦ ʅˍʹ˄ ˁʰˍʹʴˇˊʾʰ ʰˎˍʺ ʰ˄ʺˁʶʽ ˍˇ ˃ʷ˂ʽ ˍˇˎ ˉʶˏˁˇˎΣ ˍʹˌ ʶ˂ʱˍʹˌ ˁʰʽ ʱ˂˂˖˄ 
ʵʰˋʽˁ˗˄ ˒ˎˍ˗˄Φ 
 
ʃʰˊʰˁʱˍ˖ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˍʰ ˉʽˇ ˋˎ˄ʹʻʽˋ˃ʷ˄ʰ ʶʾʵʹ ʰ˄ʻˈ˃ʶ˂˖˄ ˋˍʹ˄ ɳ˂˂ʱʵʰ  
 
ɾɳɽɹ ʃɳʇɼʁʇ 

ʆˇ ср҈ ˉʶˊʾˉˇˎ ˍʹˌ ˋˎ˄ˇ˂ʽˁʺˌ ˉʰˊʰʴ˖ʴʺˌ ˃ʶ˂ʽˇˏ ˋˍʹ˄ 
ɳ˂˂ʱʵʰ ʶʾ˄ʰʽ ˉʶˎˁˈ˃ʶ˂ˇΦ ʆˇ ˃ʷ˂ʽ ˉˊˇʷˊ˔ʶˍʰʽ ʰˉˈ ˍʽˌ 
˃ʶ˂ʽˍ˗ʵʶʽˌ ʶˁˁˊʾˋʶʽˌ ˍˇˎ ʶ˄ˍˈ˃ˇˎ Marchalinahellenica 
ʴ˄˖ˋˍˈ ˖ˌ  ζʲʰ˃ʲʰˁʱʵʰηΣ ζʶˊʴʱˍʹˌηΣ ζ˃ʽˁˊˈʲʽˇη ʺ 
ζˉʰˊʱˋʽˍˇη ˍˇˎ ˉʶˏˁˇˎΦ O̔  ˁˎˊʽˈˍʶˊʶˌ ˉʶˊʽˇ˔ʷˌ ˉʰˊʰʴ˖ʴʺˌ 
ˉʶˎˁˈ˃ʶ˂ˇˎ ʶʾ˄ʰʽ ʹ ʲˈˊʶʽʰ Eˏ ʲˇʽʰΣ ʹ Xh ˂ˁʽʵʽˁʺΣ ʹ ɸʱˋˇˌΣ ʹ 
ʅˁˈˉʶ˂ˇˌΣ ʹ Zɦ ˁˎ˄ʻˇˌ ˁʰʽ ʹ P̍ ʵˇˌΦ ʃʰˊʱʴʶˍʰʽ ˋʶ ˉʶˊʽˇ˔ʷˌ 
ˁʰʽ ʶˉˇ˔ʷˌ ˉˇˎ ʵʶ˄ ˊʰ˄ˍʾʸˇ˄ˍʰʽ ʺ ˕ʶˁʱʸˇ˄ˍʰʽ ˃ʶ 
˒ˎˍˇˉˊˇˋˍʰˍʶˎˍʽˁʷˌ ˇˎˋʾʶˌΣ ˃ʰˁˊʽʱ ʰˉˈ ˍˇ ʶˉʽʲʰˊˎ˃ʷ˄ˇ 
ˉʶˊʽʲʱ˂˂ˇ˄ ˍ˖˄ ˉˈ˂ʶ˖˄Σ ˉʰˊʷ˔ˇ˄ˍʰˌ ʷˍˋʽ ˍʹ ʵˎ˄ʰˍˈˍʹˍʰ 
ʶˁ˃ʶˍʱ˂ʶˎˋʹˌ ˍ˖˄ ˃ʶ˂ʽˋˋʽ˗˄ ˃ʶ ʲʽˇ˂ˇʴʽˁˈ ˍˊˈˉˇΦ ɳʾ˄ʰʽ ˉʶˊʽʸʺˍʹˍˇΣ ˈ˔ʽ ˃ˈ˄ˇ ˋʰ˄ ʰ˃ʽʴʷˌ ˃ʷ˂ʽ 
ʰ˂˂ʱ ˁʰʽ ˋʰ˄ ˃ʷ˂ʽ άˎˉˇʵˇ˃ʺˌέ ˋˍʽˌ ʵʽʱ˒ˇˊʶˌ ʰ˄ʰ˃ʾ˅ʶʽˌ ό˔ʰˊ˃ʱ˄ʽʰύ ˉˇˎ ʴʾ˄ˇ˄ˍʰʽ ˋˍʽˌ ʱ˂˂ʶˌ 
ˁʰˍʹʴˇˊʾʶˌ ˃ʶ˂ʽˇˏΦ 
ɱʶˏ̀ :́   ɴ˔ʶʽ ʽʵʽʰʾˍʶˊʹ ʴʶˏˋʹ ˉˇˎ ˁʱˉˇʽˇˌ ʶˏˁˇ˂ʰ ˃ˉˇˊʶʾ ˄ʰ ˅ʶ˔˖ˊʾˋʶʽ ˁʰʽ ʶʾ˄ʰʽ 
ˉʰ˔ˏˊʶˎˋˍˇΦ ɽˈʴ˖ ˍʹˌ ˔ʰ˃ʹ˂ʺˌ ˉʶˊʽʶˁˍʽˁˈˍʹˍʱˌ ˍˇˎ ˋʶ ˋʱˁ˔ʰˊʰ ʵʶ˄ ʶʾ˄ʰʽ ʽʵʽʰʾˍʶˊʰ ʴ˂ˎˁˈΦ  
ɯˊ˖˃ʰ:   ɹʵʽʰʾˍʶˊˇΦ Kɦ ˉˇʽˇʽ ˍˇ ˉʰˊˇ˃ˇʽʱʸˇˎ˄ ˃ʶ ˍˇ ʱˊ˖˃ʰ ʽ˖ʵʾˇˎΦ 
ʋˊ˖˃ʰ:   ʆˇ ˔ˊ˗˃ʰ ˍ˖˄ ˉʶˎˁˈ˃ʶ˂˖˄ ʶʾ˄ʰʽ ˔ʰˊʰˁˍʹˊʽˋˍʽˁˈ ˁʰʽ ˉʽˇ ˋˁˇˏˊˇ ʰˉˈ ˍˇ ʻˎ˃ʰˊʾˋʽˇΦ 
ɳˁʶʾ˄ˇΣ ˃ʱ˂ʽˋˍʰΣ ˉˇˎ ˉʰˊʱʴʶˍʰʽ ˍʹ˄ ʱ˄ˇʽ˅ʹ ʶʾ˄ʰʽ ˉʽˇ ʰ˄ˇʽ˔ˍˈ˔ˊ˖˃ˇ ˁʰʽ ˉʽˇ ʵʽʰˎʴʷˌ ʰˉˈ 
ʶˁʶʾ˄ˇ ˉˇˎ ˉʰˊʱʴʶˍʰʽ ˍˇ ˒ʻʽ˄ˈˉ˖ˊˇΦ  
ɼˊˎˋˍʱ˂ ˂˖ˋʹ:   ɽˈʴ˖ ˍʹˌ ˔ʰ˃ʹ˂ʺˌ ˒ˎˋʽˁʺˌ ˉʶˊʽʶˁˍʽˁˈˍʹˍʰˌ ˍˇˎ ˉʶˎˁˈ˃ʶ˂ˇˎ ˋʶ ʴ˂ˎˁˈʸʹ ʹ 
ˁˊˎˋˍʱ˂˂˖ˋʺ ˍˇˎ ʴʾ˄ʶˍʰʽ ˃ʶ ʰˊˁʶˍʱ ʲˊʰʵˏ ˊˎʻ˃ˈΦ ʆʰ ʰ˃ʽʴʺ ˉʶˎˁˈ˃ʶ˂ʰ ˉʰˊʰ˃ʷ˄ˇˎ˄ ˊʶˎˋˍʱ 
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ʴʽʰ ˉʶˊʽˋˋˈˍʶˊˇ ʰˉˈ ʶ˄ʱ˃ʽˋʹ ˔ˊˈ˄ˇ ʶ˄˗ ˇʽ ʰ˄ʰ˃ʾ˅ʶʽˌ ˍˇˎˌ ˃ʶ ˃ʷ˂ʽ ʶˊʶʾˁʹˌΣ ʲʰ˃ʲʰˁʽˇˏΣ 
ʹ˂ʾʰ˄ʻˇˎ ʺ ˉˇ˂ˏˁˇ˃ʲˇˎ ˁˊˎˋˍʰ˂˂˗˄ˇˎ˄ ˋʶ н-р ˃ʺ˄ʶˌΦ 
ɳˉˇ˔ʽˁˇˍʹˍʰ:  ɮˉˈ ˍʰ ˃ʷˋʰ ɮˎʴˇˏˋˍˇˎ ˅ʶˁʽ˄ˇˏ˄ ˋʶ ˃ʶʴʱ˂ʶˌ ˉˇˋˈˍʹˍʶˌ ˇʽ ˃ʶ˂ʽˍˇʶˁˁˊʾˋʶʽˌ 
ˁʰʽ ʵʽʰˊˁˇˏ˄ ʷ˖ˌ ˍʹ˄ ʶˉˈ˃ʶ˄ʹ ʱ˄ˇʽ˅ʹΦ ʍˋˍˈˋˇ ˇʽ ˉʶˊʾˇʵˇʽ ˍ˖˄ ʶˁˁˊʾˋʶ˖˄ ˉˇˎ ʰ˅ʽˇˉˇʽˇˏ˄ˍʰʽ 
ʴʽʰ ˍʹ˄ ˉʰˊʰʴ˖ʴʺ ˍˇˎ ˉʶˎˁˈ˃ʶ˂ˇˎ ʶʾ˄ʰʽ ʰˉˈ ˍˇ˄ ɮˏʴˇˎˋˍˇ ˃ʷ˔ˊʽ ˍˇ˄ ʁˁˍ˗ʲˊʽˇΦ ʆˇ 
ˉʶˎˁˈ˃ʶ˂ˇ ˉˇˎ ˉʰˊʱʴʶˍʰʽ ˍʹ˄ ɯ˄ˇʽ˅ʹ ʵʶ˄ ʶʾ˄ʰʽ ʶ˄ˍʶ˂˗ˌ ˈ˃ˇʽˇ ˃ʶ ʶˁʶʾ˄ˇ ˍˇˎ ʊʻʽ˄ˇˉ˗ˊˇˎΦ 
ɳʾ˄ʰʽ ˉʽˇ ʰ˄ˇʽ˔ˍˈ˔ˊ˖˃ˇΣ ˉʽˇ ʵʽʰˎʴʷˌΣ ʷ˔ʶʽ ʽʵʽʰʾˍʶˊˇ ʱˊ˖˃ʰΦ 
ɸˊʶˉˍʽˁʹɮ˅ʽʰ:  Ť  ˉʶˎˁˈ˃ʶ˂ˇ ʻʶ˖ˊʶʾˍʰʽ ˃ʷ˂ʽ ˎ˕ʹ˂ʺˌ ʻˊʶˉˍʽˁʺˌ ʰ˅ʾʰˌ ˁʱˍʽ ˉˇˏ ʶʾ˄ʰʽ 
ʶ˄ʵʶʽˁˍʽˁˈ ʰˉˈ ˍˇ ˎ˕ʹ˂ˈ ˉˇˋˇˋˍˈ ˍʷ˒ˊʰˌ ˉˇˎ ʵʽʰʻʷˍʶʽΦ ɮˎˍˈ ˇ˒ʶʾ˂ʶˍʰʽ ˁˎˊʾ˖ˌ ˋˍˇ ˃ʶʴʱ˂ˇ 
ʰˊʽʻ˃ˈ ʵʽʰ˒ˇˊʶˍʽˁ˗˄ ˇˎˋʽ˗˄ ˉˇˎ ˎˉʱˊ˔ˇˎ˄ ˋˍʹ ˋˏˋˍʰˋʺ ˍˇˎΦ Ā ˈ ˍʽˌ ˇˎˋʾʶˌ ʰˎˍʷˌ 
ʶˉʽˁˊʰˍˇˏ˄ ˍʰ ˃ʷˍʰ˂˂ʰ ˁʰʽ ˍʰ ʽ˔˄ˇˋˍˇʽ˔ʶʾʰ όˍˇ ʰˋʲʷˋˍʽˇΣ ˍˇ ˃ʰʴ˄ʺˋʽˇΣ ˇ ˕ʶˎʵʱˊʴˎˊˇˌΣ ˇ 
ˋʾʵʹˊˇˌΣ ˇ ˔ʰ˂ˁˈˌ ˁ˂ˉΦύΣ ˍʰ ˇˉˇʾʰ ʲˊʾˋˁˇ˄ˍʰʽ ˋʶ ˃ʶʴʱ˂ʶˌ ˋˎʴˁʶ˄ˍˊ˗ˋʶʽˌ ˋˍʰ ʶ˂˂ʹ˄ʽˁʱ 
ˉʶˎˁˈ˃ʶ˂ʰΦ ɽˈʴ˖ ˍʹˌ ˔ʰ˃ʹ˂ʺˌ ˉʶˊʽʶˁˍʽˁˈˍʹˍʱˌ ˍˇˎ ˋʶ ˋʱˁ˔ʰˊʰ ʶʾ˄ʰʽ  ˁʰˍʱ˂˂ʹ˂ˇ ʴʽʰ 
ʵʽʰʲʹˍʽˁˇˏˌ ˁʰʽ ʷ˔ʶʽ ˂ʽʴˈˍʶˊʶˌ ʻʶˊ˃ʾʵʶˌ ˋʶ ˋˏʴˁˊʽˋʹ ˃ʶ ˍˇ ʰ˄ʻˈ˃ʶ˂ˇΦ 
 

ɾɳɽɹ ɳɽɮʆɶʅ 

ɼʰ˂ˏˉˍʶʽ ˉʶˊʾˉˇˎ ˍˇ р-т҈ ˍʹˌ ʶˍʺˋʽʰˌ ˉʰˊʰʴ˖ʴʺˌ ˋˍʹ ˔˗ˊʰ 
˃ʰˌ ˁʰʽ ˉʰˊʱʴʶˍʰʽΣ ˁˎˊʾ˖ˌΣ ʰˉˈ ˍʹ˄ ʶ˂ʱˍʹ ˍʹ˄ ˁʶ˒ʰ˂˂ʹ˄ʽʰˁʺ 
(Abiescephalonicaύ ʹ ˇˉˇʾʰ ˁʰ˂ˏˉˍʶʽ ˃ʶʴʱ˂ʶˌ ʶˁˍʱˋʶʽˌ ˋˍʽˌ 
ˇˊʶʽ˄ʷˌ ˉʶˊʽˇ˔ʷˌ ˄ˈˍʽʰ ˍˇˎ ʁ˂ˏ˃ˉˇˎΣ ˋˍʹ˄ ɳˎˊˎˍʰ˄ʾʰΣ ˋˍˇ 
ʃʶˊˍˇˏ˂ʽΣ ˋˍˇ ɼʰˊˉʶ˄ʺˋʽΣ ˋˍˇ˄ ʆʰˑʴʶˍˇΣ ˋˍʹ˄ ɮˊˁʰʵʾʰΣ ˋˍʹ˄ 
ʃʱˊ˄ʹʻʰ ˁʰʽ ʰ˂˂ˇˏΦ 
Ť  ˃ʷ˂ʽ ʶ˂ʱˍʹˌ ˉʰˊˇˎˋʽʱʸʶʽ ˔ʰ˃ʹ˂ˈ ˉˇˋˇˋˍˈ ˎʴˊʰˋʾʰˌΦ ʆˇ pH 
ˍˇˎ ʶʾ˄ʰʽ ˎ˕ʹ˂ˈˍʶˊˇ ʰˉˈ ˈ˂ʶˌ ˍʽˌ ʱ˂˂ʶˌ ˁʰˍʹʴˇˊʾʶˌ ˃ʶ˂ʽˇˏΦ 
ɴˍˋʽΣ ˍˇ ˃ʷ˂ʽ ʶ˂ʱˍʹˌ ʰ˂˂ˇʽ˗˄ʶˍʰʽ ˃ʶ ʲˊʰʵˏˍʶˊˇ ˊˎʻ˃ˈΣ 
ˋˎʴˁˊʽˍʽˁʱ ˃ʶ ˍʽˌ ʱ˂˂ʶˌ ˁʰˍʹʴˇˊʾʶˌ ˃ʶ˂ʽˇˏ ˁʰʽ ʽʵʽʰʾˍʶˊʰ ˃ʶ ˍʰ 
ʰ˄ʻˈ˃ʶ˂ʰΣ ˉˇˎ ʷ˔ˇˎ˄ ˔ʰ˃ʹ˂ˈ pH. 
ɱʶˏˋʹΥ  ʆˇ ˃ʷ˂ʽ ʶ˂ʱˍʹˌ ʶʾ˄ʰʽ ʰˉˈ ˍʽˌ ˁʰˍʹʴˇˊʾʶˌ ʶ˂˂ʹ˄ʽˁˇˏ ˃ʶ˂ʽˇˏ ˃ʶ ʽʵʽʰʾˍʶˊʰ ˁʰ˂ʺ ʴʶˏˋʹ 
ˁʰʽ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʺ ʶ˃˒ʱ˄ʽˋʹΣ ˉˇˎ ˅ʶ˔˖ˊʾʸʶʽΦ 
ɯˊ˖˃ʰΥ ɰʰʻˏ ʱˊ˖˃ʰ ˉˇˎ ʻˎ˃ʾʸʶʽ ʵʱˋˇˌ ˁʰʽ ʱ˄ʻʹ. 
ʋˊ˗˃ʰΥ   ʆ̌  ˔ˊ˗˃ʰ ˍˇˎ ˉˇʽˁʾ˂˂ʶʽ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍʹ˄ ˉʶˊʽˇ˔ʺ ˉˊˇʷ˂ʶˎˋʺˌ ˍˇˎΦ ɳʾ˄ʰʽ ʷ˄ˍˇ˄ˇ ˃ʶ˂ʾΣ 
ˋʶ ʱ˂˂ʶˌ ˉʶˊʽˇ˔ʷˌ ˉʽˇ ˋˁˇˏˊˇ ˁʰʽ ˋʶ ʱ˂˂ʶˌ ˉʽˇ ʰ˄ˇʽ˔ˍˈΦ 
ɼˊˎˋˍʱ˂˂˖ˋʹΥ  ɽˈʴ˖ ˍˇˎ ˔ʰ˃ʹ˂ˇˏ ˉˇˋˇˋˍˇˏ ʴ˂ˎˁˈʸʹˌ ʵʶ˄ ˁˊˎˋˍʰ˂˂˗˄ʶʽΣ ʴʶʴˇ˄ˈˌ ˉˇˎ ˍˇ 
ˁʱ˄ʁ̔  ˉʶˊʽʸʺˍʹˍˇ ʴʽʰ ʰ˄ʱ˃ʽ˅ʹ ˋʶ ʶ˃ˉˇˊʽˁˇˏˌ ˍˏˉˇˎˌΦ 
ɸˊʶˉˍʽˁʺ ʰ˅ʾʰΥ  Eʾ ˄ʰʽ ˉ˂ˇˏˋʽˇ ˋʶ ʽ˔˄ˇˋˍˇʽ˔ʶʾʰ όˁʱ˂ʽˇΣ ˃ʰʴ˄ʺˋʽˇΣ ˒˗ˋ˒ˇˊˇΣ ˋʾʵʹˊˇ ˁ˂ˉΦύΦ 
ʃʶˊʽʷ˔ʶʽ ʲʽˍʰ˃ʾ˄ʶˌ ˋʶ ˉˇ˂ˏ ˃ʽˁˊʷˌ ˉˇˋˈˍʹˍʶˌΣ ʰ˂˂ʱ ʰˁˈ˃ʰ ˁʰʽ ʰˎˍʺ ʹ ˃ʽˁˊʺ ˉˇˋˈˍʹˍʰ 
ʲˇʹʻʱʶʽ ˋˍʹ˄ ˁʰ˂ˏˍʶˊʹ ʰ˒ˇ˃ˇʾ˖ˋʹ ˍ˖˄ ˋʰˁ˔ʱˊ˖˄ ʰˉˈ ˍˇ˄ ʰ˄ʻˊ˗ˉʽ˄ˇ ˇˊʴʰ˄ʽˋ˃ˈΦ 
 

ɰɮɿɹɽɹɮ ɳɽɮʆɶʅ 

ʅˍʹ˄ ˉʶˊʽˇ˔ʺ ɰˎˍʾ˄ʰ ɮˊˁʰʵʾʰˌ ˉʰˊʱʴʶˍʰʽ ˃ʷ˂ʽ ʶ˂ʱˍʹˌ ˃ʶ ʽʵʽʰʾˍʶˊʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱΦ ɴ˔ʶʽ 
˅ʶ˔˖ˊʽˋˍʺ ʶ˃˒ʱ˄ʽˋʹ ˂ˈʴ˖ ˍ˖˄ ˃ʶˍʰ˂˂ʽˁ˗˄ ʰ˄ˍʰˎʴʶʽ˗˄ ˉˇˎ ʵʹ˃ʽˇˎˊʴˇˏ˄ˍʰʽ ˋˍˇ ʶˋ˖ˍʶˊʽˁˈ 
ˍˇˎΣ ʶʾ˄ʰʽ ʽʵʽʰʾˍʶˊʰ ˉˎˁ˄ˈˊˊʶˎˋˍˇ ˁʰʽ ˒ʷˊʶʽ ˍʹ˄ ˇ˄ˇ˃ʰˋʾʰ άʷ˂ʰˍˇ ʲʰ˄ʾ˂ʽʰˌέΦ ʆˇ ˃ʷ˂ʽ ɳ˂ʱˍʹˌ 
ɾʰʽ˄ʱ˂ˇˎ-ɰʰ˄ʾ˂ʽʰΣ ʰ˄ʰʴ˄˖ˊʾˋˍʹˁʶ ˖ˌ ˉˊˇʿˈ˄ ˃ʶ ʃˊˇˋˍʰˍʶˎˈ˃ʶ˄ʹ ʁ˄ˇ˃ʰˋʾʰ 
ʃˊˇʷ˂ʶˎˋʹˌΦ  ʀʶ˔˖ˊʾʸʶʽ ˂ˈʴ˖ ˍ˖˄ ˁˊʶ˃ ʰ˄ˍʰˎʴʶʽ˗˄ ˉˇˎ ʵʹ˃ʽˇˎˊʴˇˏ˄ˍʰʽ ˋˍˇ ʶˋ˖ˍʶˊʽˁˈ ˍˇˎΦ 
ɳʾ˄ʰʽ ˉʰ˔ˏˊʶˎˋˍˇ ˃ʶ ˁʶ˔ˊʽ˃ˉʰˊʷ˄ʽˇ ˔ˊ˗˃ʰ ˁʰʽ ʽʵʽʰʾˍʶˊˇ ʱˊ˖˃ʰΦ ɶ ʻˊʶˉˍʽˁʺ ˁʰʽ ʲʽˇ˂ˇʴʽˁʺ 
ˍˇˎ ʰ˅ʾʰ ʶʾ˄ʰʽ ˉˇ˂ˏ ˃ʶʴʱ˂ʹ ʰ˒ˇˏ ˉˊˈˁʶʽˍʰʽ ʴʽʰ ˃ʷ˂ʽ ˃ʶ ˎ˕ʹ˂ʺ ˋˎʴˁʷ˄ˍˊ˖ˋʹ ˋʶ ʽ˔˄ˇˋˍˇʽ˔ʶʾʰΣ 
ʶʾ˄ʰʽ ˉ˂ˇˏˋʽˇ ˋʶ ˎʵʰˍʱ˄ʻˊʰˁʶˌΣ ˉˊ˖ˍʶˀ˄ʶˌΣ ʰ˃ʽ˄ˇ˅ʷʰΣ ʷ˄ʸˎ˃ʰ ˁʰʽ ʲʽˍʰ˃ʾ˄ʶˌ ˍˇˎ 
ˋˎ˃ˉ˂ʷʴ˃ʰˍˇˌ ɰ 
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ɾɳɽɹ ɳʅʃɳʄɹɲʁɳɹɲʍɿ όɮɿɸʁɾɳɽʁύ 

ʆˇ ˃̫ ˂ʽ ˍ˖˄ ʶˋˉʶˊʽʵˇʶʽʵ˗˄ ˋʶ ˋˎ˄ʵˎʰˋ˃ˈ ˃ʶ ˍˇ ˃ʷ˂ʽ ˍ˖˄ ʱ˂˂˖˄ 
ˇˉ˖ˊˇ˒ˈˊ˖˄ h ˉˇˍʶ˂ʶʾ ˍˇ нр҈ ˍʹˌ ʶ˂˂ʹ˄ʽˁʺˌ ˉʰˊʰʴ˖ʴʺˌΦ ʆʰ 
ʶˋˉʶˊʽʵˇʶʽʵʺ ˁʰ˂˂ʽʶˊʴˇˏ˄ˍʰʽ ˁˎˊʾ˖ˌ ˋˍʹ˄ ɷˉʶʽˊˇ Σ ˋˍʹ˄ 
ʃʶ˂ˇˉˈ˄˄ʹˋˇΣ ˋˍʹ˄ ɼˊʺˍʹ ˁʰʽ ˋˍʰ ˄ʹˋʽʱΦ 
ɱʶˏˋʹΥ  ɳ˅ʰʽˊʶˍʽˁʱ ʽʵʽʰʾˍʶˊʹ ʴʶˏˋʹΦ 
ɯˊ˖˃ʰΥ   ɴ˄ˍˇ˄ˇΣ ˎˉʷˊˇ˔ˇ ˃ʶ˂ʷ˄ʽˇ ʴʺʽ˄ˇ ʱˊ˖˃ʰΣ ˃ʶ ʴʶˏˋʹ ʰ˄ʻʷ˖˄ 
ˉˇˊˍˇˁʰ˂ʽʱˌΦ 
ʋˊ˗˃ʰΥ   ɮ˄ˇʽ˔ˍˈ ˁʾˍˊʽ˄ˇΦ 
ɼˊˎˋˍʱ˂˂˖ˋʹΥ   ɼˊˎˋˍʰ˂˂˗˄ʶʽ ˉˇ˂ˏ ʴˊʺʴˇˊʰΣ ʴʽΩ ʰˎˍˈ ˁʰ˂ˈ ʶʾ˄ʰʽ 
˄ʰ ˁʰˍʰ˄ʰ˂˗˄ʶˍʰʽ ˋʶ ˋˏ˄ˍˇ˃ˇ ˔ˊˇ˄ʽˁˈ ʵʽʱˋˍʹ˃ʰ όʰˉˈ м-н ˃ʺ˄ʶˌύΦ 
ɳˉˇ˔ʽˁˈˍʹˍʰΥ  ɼʰ˂ˇˁʰʽˊʽ˄ˈ 
ɸˊʶˉˍʽˁʺ ʰ˅ʾʰΥ   ʆˇ ˃ʷ˂ʽ ˍ˖˄ ʶˋˉʶˊʽʵˇʶʽʵ˗˄ ʷ˔ʶʽ ˍʹ˄ ˎ˕ʹ˂ˈˍʶˊʹ ˉʶˊʽʶˁˍʽˁˈˍʹˍʰ 
˕ʶˎʵʰˊʴˏˊˇˎ ˋˎʴˁˊʽˍʽˁʱ ˃ʶ ˍʰ ˎˉˈ˂ˇʽˉʰ ˃ʷ˂ʽʰΦ ɱʽʰ ˄ʰ ʵʽʰˍʹˊʹʻʶʾ ʹ ʻˊʶˉˍʽˁʺ ʰ˅ʾʰ ʰˎˍˇˏ 
ˍˇˎ ˍˏˉˇˎ ˃ʶ˂ʽˇˏΣ ʻʰ ˉˊʷˉʶʽ ˄ʰ ˁʰˍʰ˄ʰ˂˗˄ʶˍʰʽ ˋʶ ˋˏ˄ˍˇ˃ˇ ˔ˊˇ˄ʽˁˈ ʵʽʱˋˍʹ˃ʰ ˁʰʽ ˄ʰ 
ˉˊˇ˒ˎ˂ʱˋˋʶˍʰʽ ʰˉˈ ˎ˕ʹ˂ʷˌ ʻʶˊ˃ˇˁˊʰˋʾʶˌΦ 
 

ɾɳɽɹ ɮʃʁ ɸʇɾɮʄɹ 

ɮˉˈ ˍˇˎˌ мнΦллл ˉʶˊʾˉˇˎ ˍˈ˄ˇˎˌ ˉˇˎ ˉʰˊʱʴʶʽ ʶˍʺˋʽʰ ʹ ɳ˂˂ʱʵʰ ˍˇ 
мл҈ ʶʾ˄ʰʽ ʻˎ˃ʰˊʾˋʽˇΦ ʆˇ ˃ʷ˂ʽ ʰˎˍˈ ʻʶ˖ˊʶʾˍʰʽ ʱˊʽˋˍʹˌ ˉˇʽˈˍʹˍʰˌ 
˂ˈʴ˖ ˍˇˎ ʶ˅ʰʽˊʶˍʽˁˇˏ ʰˊ˗˃ʰˍˇˌ ˁʰʽ ˍʹˌ ʴʶˏˋʹˌ ˍˇˎ ˁʰʽ ʷ˔ʶʽ ˍʹ˄ 
˃ʶʴʰ˂ˏˍʶˊʹ ʸʺˍʹˋʹΦ ʃʰˊʱʴʶˍʰʽ ˁˎˊʾ˖ˌˋˍʰ ˄ʹˋʽʱ ʰ˂˂ʱ ˁʰʽ ˋʁˈ˂ʹ ˍʹ˄ 
ʹˉʶʽˊ˖ˍʽˁʺ ˔˗ˊʰ ˉˇˎ ˒ˎˍˊ˗˄ˇˎ˄ ˍʰ ʵʽʱ˒ˇˊʰ ʶʾʵʹ ʻˎ˃ʰˊʽˇˏΦ 
ɱʶˏˋʹΥ   ʆˇ ʻˎ˃ʰˊʾˋʽˇ ˃ʷ˂ʽ ʷ˔ʶʽ ʶˎ˔ʱˊʽˋˍʹ ʴʶˏˋʹΣ ʰ˂˂ʱ ˃ʶˊʽˁʷˌ 
˒ˇˊʷˌ ˂ˈʴ˖ ˍʹˌ ˎ˕ʹ˂ʺˌ ˋˎʴˁʷ˄ˍˊ˖ˋʹˌ ˋʶ ˒ˊˇˎˁˍˈʸʹ ʵʾ˄ʶʽ ʰʾˋʻʹˋʹ 
ζˁʰˎˋʾ˃ʰˍˇˌη ˋˍˇ˄ ˂ʱˊˎʴʴʰΦ 
ɯˊ˖˃ʰΥ  ɳˎ˔ʱˊʽˋˍˇ ˁʰʽ ˔ʰˊʰˁˍʹˊʽˋˍʽˁˈΦ 
ʋˊ˗˃ʰΥ    ɴ˔ʶʽ ˔ʰˊʰˁˍʹˊʽˋˍʽˁˈ ʰ˄ˇʽˁˍˈ ˁʶ˔ˊʽ˃ˉʰˊʷ˄ʽˇ ˔ˊ˗˃ʰΦ 
ɼˊˎˋˍʱ˂˂˖ˋʹΥ   ɼˊˎˋˍʰ˂˂˗˄ʶʽ ˋʶ ʵʽʱˋˍʹ˃ʰ с ˃ʷ˔ˊʽ му ˃ʺ˄ʶˌ 
ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍˇ˄ ʰ˃ʽʴʺ ˍˇˎ ˔ʰˊʰˁˍʺˊʰΦ 
ɳˉˇ˔ʽˁˈˍʹˍʰΥ   ɼʰ˂ˇˁʰʽˊʽ˄ˈΦ     
ɸˊʶˉˍʽˁʺ ʰ˅ʾʰΥ   ɳʾ˄ʰʽ ˉ˂ˇˏˋʽˇ ˋʶ ˃ʷˍʰ˂˂ʰ ˁʰʽ ʽ˔˄ˇˋˍˇʽ˔ʶʾʰΦ ɳʾ˄ʰʽ ˍˇ˄˖ˍʽˁˈΣ ʷ˔ʶʽ ʰ˄ˍʽˋʹˉˍʽˁʷˌ 
ʽʵʽˈˍʹˍʶˌΣ ʰˎ˅ʱ˄ʶʽ ˍʹ˄ ʶ˄ʶˊʴʹˍʽˁˈˍʹˍʰ ˁʰʽ ˍʽˌ ˒ˎˋʽˁʷˌ ʵˎ˄ʱ˃ʶʽˌ ˍˇˎ ʰ˄ʻˊ˗ˉˇˎΦ ʅˎ˄ʾˋˍʰˍʰʽ 
ʴʽʰ ˍʹ˄ ˉˊˈ˂ʹ˕ʹ ς h ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˂ˇʽ˃˖ʵ˗˄Σ ˉʶˉˍʽˁ˗˄ ˁʰʽ ʰ˄ʰˉ˄ʶˎˋˍʽˁ˗˄ ˉʰʻʺˋʶ˖˄Φ 
 

ɾɳɽɹ ɼɮʅʆɮɿɹɮʅ 

ʃʰˊʱʴʶˍʰʽ ʰˉˈ ˍˇ ˄ʷˁˍʰˊ ˁʰʽ ˍʽˌ ˃ʶ˂ʽˍ˗ʵʶʽˌ ʶˁˁˊʾˋʶʽˌ ˍʹˌ 
ˁʰˋˍʰ˄ʽʱˌΣ ˉˇˎ ʻʶ˖ˊʶʾˍʰʽ ʶ˅ʰʽˊʶˍʽˁˈ ˃ʶ˂ʽˋˋˇˁˇ˃ʽˁˈ ˒ˎˍˈ ˁʰʽ 
ʰˊˁʶˍʱ ʵʽʰʵʶʵˇ˃ʷ˄ˇ ˋˍʹ˄ ˇˊʶʽ˄ʺ ʸ˗˄ʹ ˍʹˌ ˔˗ˊʰˌ ˃ʰˌΦ ʅˍʹ 
ɾʰˁʶʵˇ˄ʾʰ ˃ʷ˂ʽ ɼʰˋˍʰ˄ʽʱˌ ˋˎ˂˂ʷʴʶˍʰʽΣ ˁˎˊʾ˖ˌΣ ˋˍʹ ˔ʶˊˋˈ˄ʹˋˇ 
ˍˇˎ ɮʴʾˇˎ ʂˊˇˎˌΦ ʅˍʹ ˇʵʹʴʾʰ ˍʹˌ ɳΦɳΦ ˍˇ ˃ʷ˂ʽ ˁʰˋˍʰ˄ʽʱˌΣ 
ʰ˄ʰ˒ʷˊʶˍʰʽ ˖ˌ ʰ˄ʻˈ˃ʶ˂ˇ ˃ʶ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˃ʶ˂ʽˍ˗˃ʰˍˇˌ όˁʰˍΩ 
ʶ˅ʰʾˊʶˋʹύΦ ɱʽʰ ˍˇ˄ ˂ˈʴˇ ʰˎˍˈΣ ʻʰ ˉˊʷˉʶʽ ˄ʰ ʰ˄ʰʴˊʱ˒ʶˍʰʽ ˋˍʹ˄ 
ʶˍʽˁʷˍʰ ˋˎˋˁʶˎʰˋʾʰˌ ˍˇˎ ʹ ʲˇˍʰ˄ʽˁʺ ˉˊˇʷ˂ʶˎˋʹΣ ʶʾˍʶ ʰˎˍˈ 
ʵʽʰˍʾʻʶˍʰʽ ʰ˃ʽʴʷˌ ʶʾˍʶ ˋʶ ʰ˄ʱ˃ʽ˅ʹΦ ɳʾ˄ʰʽ ʰˊˁʶˍʱ ˉʰ˔ˏˊʶˎˋˍˇΦ 
ɱʶˏˋʹΥ   ʃˇ˂ˏ ʷ˄ˍˇ˄ʹΣ ʵˎ˄ʰˍʺΣ ˉʽˁˊʺ ˁʰʽ ʵʽʰˊˁʶʾʰˌ ʴʶˏˋʹ ʹ ˇˉˇʾʰ 
ˋˎ˄ˇʵʶˏʶʽ ˍʹ˄ ʵˎ˄ʰˍʺ ʶ˄ˍˏˉ˖ˋʹ ˉˇˎ ˉˊˇˁʰ˂ʶʾ ʹ ˇˋ˃ʺΦ 
ɯˊ˖˃ʰΥ  ʃ˂ˇˏˋʽˇΣ ʵˎ˄ʰˍˈ ˁʰʽ ʽʵʽʰʾˍʶˊˇ ʱˊ˖˃ʰΦ 
ʋˊ˗˃ʰΥ   ʃˇʽˁʾ˂ʶʽ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍʹ ˉˊˇʷ˂ʶˎˋʺ ˍˇˎ ʰˉˈ ʰ˄ˇʽ˔ˍˈ ˁʰ˒ʷ ˃ʷ˔ˊʽ ˋˁˇˏˊˇ ˁʰ˒ʷ ˁʰʽ 
˃ʰˏˊˇ ʰ˄ ˉˊˈˁʶʽˍʰʽ ʴʽʰ ˃ʶ˂ʾˍ˖˃ʰΦ 

http://1.bp.blogspot.com/_9dI9k-V_QPs/SOYPaB1M9gI/AAAAAAAAAz8/Bkohe2e112k/s1600-h/I3HL2CA6Z6KD8CAVIMLEVCAHV9E4ACA2BV9WACA7LE5N8CA30Y2HKCAI7ROI7CAC4ZRN5CASRQVONCAVTDIPKCAQQ1E9ECAF1ND5ECA7J9VCSCADAO42VCA6BCES3CA6E8J6ECACRH97NCAVKLRTFC
http://2.bp.blogspot.com/_9dI9k-V_QPs/SOYO-gXzjtI/AAAAAAAAAz0/M1dbJWmso4Q/s1600-h/DYNGTCAT9TZL0CAUA6FY9CACAE3FNCAVW992OCAUQRP1PCAGWGRCQCAS41N0ECAPC1OTWCA8ECNVTCAWXG68GCA4GME6YCAZY67XMCAAC32YLCAIVGT4LCAUZSX9OCAV9Q0LECAHHZBMICAB579XEC
http://3.bp.blogspot.com/_9dI9k-V_QPs/SOpmHJteCoI/AAAAAAAAA0s/BZVTTH6ZJYI/s1600-h/kastaniesmik
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ɼˊˎˋˍʱ˂˂˖ˋʹΥ   ɮˊʴʺΣ ˃ʶˍʱ ʰˉˈ м-н ˔ˊˈ˄ʽʰΦ 
ɳˉˇ˔ʽˁˈˍʹˍʰΥ     ɼʰ˂ˇˁʰʽˊʽ˄ˈ 
ɸˊʶˉˍʽˁʺ ʰ˅ʾʰΥ    ʅˏ˃˒˖˄ʰ ˃ʶ ˍˇ˄ CaillasΣ όмфтмύ ˍˇ ˃ʷ˂ʽ ˁʰˋˍʰ˄ʽʱˌ ʶˉʽˍʰ˔ˏ˄ʶʽ ˍʹ˄ 
ˁˎˁ˂ˇ˒ˇˊʾʰ ˍˇˎ ʰʾ˃ʰˍˇˌ ˁʰʽ ʵˊʰ ˖ˌ ˋˍˎˉˍʽˁˈ ˋʶ ˃ʶˊʽˁʷˌ ˉʶˊʽˉˍ˗ˋʶʽˌ ʵˎˋʶ˄ˍʶˊʾʰˌΦ ɳʾ˄ʰʽ 
ˉ˂ˇˏˋʽˇ ˋʶ ʰ˃ʽ˄ˇ˅ʷʰ ˁʰʽ  ̔ ˔˄ˇˋˍˇʽ˔ʶʾʰΦ  ɴ˔ʶʽ ʶ˒ʽʵˊ˖ˍʽˁʷˌ ʽʵʽˈˍʹˍʶˌΦ 
 

ɾɳɽɹ ɰɳɽɮɿɹɲɹɮʅ 

ʇˉˇˍʽ˃ʹ˃ʷ˄ˇ ʴʽʰ ˉˇ˂˂ʱ ˔ˊˈ˄ʽʰΣ ˍˇ ˃ʷ˂ʽ ʲʶ˂ʰ˄ʽʵʽʱˌ ʲˊʾˋˁʶʽΣ 
ˍʶ˂ʶˎˍʰʾ˖ˌΣ ˍʹ˄ ʻʷˋʹ ˍˇˎΣ ʴˇʹˍʶˏˇ˄ˍʰˌ ˍˇˎˌ ˁʰˍʰ˄ʰ˂˖ˍʷˌ 
ˉˇˎ ʰʴʰˉˇˏ˄ ˍʽˌ ʷ˄ˍˇ˄ʶˌ ʴʶˏˋʶʽˌΦ  
ɱʶˏˋʹΥ   ɴ˄ˍˇ˄ʹΣ ʽʵʽʰʾˍʶˊʹ ʴʶˏˋʹΦ 
ɯˊ˖˃ʰΥ   ɴ˄ˍˇ˄ˇ ʽʵʽʰʾˍʶˊˇ ʱˊ˖˃ʰΦ 
ʋˊ˗˃ʰΥ   ʃˇ˂ˏ ʲʰʻˏ ˁʰˋˍʰ˄ˈ όˋˁˇˏˊˇ)Σ ˋ˔ʶʵˈ˄ ˃ʰˏˊˇΦ 
ɼˊˎˋˍʱ˂˂˖ˋʹΥ    ɼˊˎˋˍʰ˂˂˗˄ʶʽ ʵˏˋˁˇ˂ʰΦ 
ɳˉˇ˔ʽˁˈˍʹˍʰΥ   ɼʰ˂ˇˁʰʾˊʽ 
ɸˊʶˉˍʽˁʺ ʰ˅ʾʰΥ   ɹˋ˔ˎˊʺ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʺ ʵˊʱˋʹ 
 

ɾɳɽɹ ɮʃʁ ʄɳɹɼɹ όʄɳɹɼʁɾɳɽʁύ 

ʅˍʹ˄ ɳ˂˂ʱʵʰ ˎˉʱˊ˔ˇˎ˄ ˍʷˋˋʶˊʰ ˒ˎˍʱ ˍʹˌ ˇʽˁˇʴʷ˄ʶʽʰˌ ˍ˖˄ 
ɳˊʶʽˁ˖ʵ˗˄ ʰˉˈ ˍʹ˄ ˄ʶˁˍʰˊˇʷˁˁˊʽˋʹ ˍ˖˄ ˇˉˇʾ˖˄ 
ˉʰˊʱʴˇ˄ˍʰʽ ʰ˄ˍʾˋˍˇʽ˔ˇʽ ˍˏˉˇʽ ˃ʶ˂ʽ˗˄Φ ɶ ˒ ʻʽ˄ˇˉ˖ˊʽ˄ʺ 
ʶˊʶʾˁʹ ɹ ˄˖ˋˍʺ ˁʰʽ ˖ˌ ζˋˇˎˋˇˏˊʰη (Ericaverticillata), 
 ́h ˄ˇʽ˅ʽʱˍʽˁʹʶˊʶʾˁʹ (Ericaarborea), 
 ́ɼˇˎ˃ʰˊʽʱ (Arbutusunedoύ ˁʰʽ 
ˍ ̌ʄˇʵˈʵʶ˄ˍˊˇ (RhododendronύΦʆˇ ˃ʷ˂ʽ ˉˇˎ ˉʰˊʱʴʶˍʰʽ ʰˉˈ 
ˍʰ ˍʷˋˋʶˊʰ ʰˎˍʱ ˒ˎˍʱ ʷ˔ʶʽ ʵʽʰ˒ˇˊʶˍʽˁʷˌ ʽʵʽˈˍʹˍʶˌΦ  ʆˇ ˃ʷ˂ʽ 
ʰˉˈ ˍˇ ˒ˎˍˈ ˊʶʾˁʽ ʶʾ˔ʶ ˍʹ˄ ˎ˕ʹ˂ʺ ˉʶˊʽʶˁˍʽˁˈˍʹˍʰ ˋʶ 
˒ʰʽ˄ˈ˂ʶˌˁʰʽ ʽˋ˔ˎˊʺ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʺ ʵˊʱˋʹΦ ʆˇ ˊʶʽˁˈ˃ʶ˂ˇ 
ʷ˔ʶʽ ˍʹ ˃ˇ˄ʰʵʽˁʺ ʽʵʽˈˍʹˍʰ ˄ʰ ˊʾ˔˄ʶʽ ˍʹ ˔ˇ˂ʹˋˍʶˊʾ˄ʹΣ ˁʰʽ ʷ˔ʶʽ ʻʶ˖ˊʹʻʶʾ ʻʶˊʰˉʶˎˍʽˁˈ ʴʽʰ 
ˉʰʽʵʽʱ ˉˇˎ ˉʱˋ˔ˇˎ˄ ʰˉˈ ʰ˄ʰʽ˃ʾʰΣ ʶ˄˗ ʹ ʴˏˊʹ ʻʶ˖ˊʶʾˍʰʽ ˈˍʽ ʶˉʽʵˊʱ ʻʶˍʽˁʱ ˋˍʹ˄ 
ˉˊˇˋˍʰˍʾˍʽʵʰ ˍ˖˄ ʹ˂ʽˁʽ˖˃ʷ˄˖˄Φ όʃʶˊʽ˃ʷ˄ʹΣ нлмуύ 
 

ɾɳɽɹ ʆɶʅ ʊɸɹɿʁʃʍʄɹɿɶʅ ɳʄɳɹɼɶʅ όʅʁʇʅʁʇʄɮʅ) 

ʃʰˊʱʴʶˍʰʽ ˋʶ ˃ʶʴʱ˂ʶˌ ˉˇˋˈˍʹˍʶˌ ˋʶ ʰˊˁʶˍʷˌ ˉʶˊʽˇ˔ʷˌ ˍʹˌ ˔˗ˊʰˌEricaverticillataΦ ɳʾ˄ʰʽ 
ˉˊˇʿˈ˄ ˃ʶ ʽʵʽʰʾˍʶˊʰ ˎ˕ʹ˂ʺ ʻˊʶˉˍʽˁʺ ʰ˅ʾʰ ʴʽΩ ʰˎˍˈ ˁʰʽ ʹ ʵʽʱʻʶˋʺ ˍˇˎ ʴʾ˄ʶˍʰʽ ˋˎ˔˄ʱ ʰˉˈ ˍʰ 
ˁʰˍʰˋˍʺ˃ʰˍʰ ˎʴʽʶʽ˄ʺˌ ʵʽʰˍˊˇ˒ʺˌΦ ʋˊʶʽʱʸʶˍʰʽ ʽʵʽʰʾˍʶˊʹ ˉˊˇˋˇ˔ʺ ʴʽʰˍʾ ˅ʽ˄ʾʸʶʽ ˉʽˇ ʶˏˁˇ˂ʰ ʰˉˈ 
ˍΩ ʱ˂˂ʰ ʶʾʵʹ ˃ʶ˂ʽˇˏ ˂ˈʴ˖ ˍʹˌ ˎ˕ʹ˂ʺˌ ˍˇˎ ˎʴˊʰˋʾʰˌ ˁʰʽ ˍʹˌ ˃ʶʴʱ˂ʹˌ ˍˇˎ ˉʶˊʽʶˁˍʽˁˈˍʹˍʰˌ ˋʶ 
ʸʰ˔ʰˊˇ˃ˏˁʹˍʶˌΦ   
ɱʶˏˋʹΥ   ʋʰˊʰˁˍʹˊʽˋˍʽˁʺΣ ʵˎ˄ʰˍʺ ʴʶˏˋʹΦ 
ɯˊ˖˃ʰΥ   ʋʰˊʰˁˍʹˊʽˋˍʽˁˈΣ ˂ʶˉˍˈΣ ʴʺʽ˄ˇ ˁʰʽ ʻʰ˃˄˗ʵʶˌ ˉˇˎ ʰ˒ʺ˄ʶʽ ˃ʾʰ ʰʾˋʻʹˋʹ ʵʱˋˇˎˌΦ 
ʋˊ˗˃ʰΥ   ɼˇˁˁʽ˄˖ˉˈ 
ɼˊˎˋˍʱ˂˂˖ˋʹΥ  ɽˈʴ˖ ˍʹˌ ˎ˕ʹ˂ʺˌ ˒ˎˋʽˁʺˌ ˉʶˊʽʶˁˍʽˁˈˍʹˍʱˌ ˍˇˎ ˋʶ ʴ˂ˎˁˈʸʹ ˁˊˎˋˍʰ˂˂˗˄ʶʽ 
ˉˇ˂ˏ ʴˊʺʴˇˊʰ όм-о ˃ʺ˄ʶˌύ 
ɳˉˇ˔ʽˁˈˍʹˍʰΥ   ʊʻʽ˄ˇˉ˖ˊʽ˄ˈ 
ɸˊʶˉˍʽˁʺ ʰ˅ʾʰΥ   ɸʶ˖ˊʶʾˍʰʽ ˎ˕ʹ˂ʺˌ ʻˊʶˉˍʽˁʺˌ ʰ˅ʾʰˌ ˁʰʽ ˍˇ˄˖ˍʽˁˈ ʴʽʰ ˍˇ˄ ʰ˄ʻˊ˗ˉʽ˄ˇ 
ˇˊʴʰ˄ʽˋ˃ˈΣ ʴʽʰˍʾ ˉʶˊʽʷ˔ʶʽ ʵʶˁʱʵʶˌ ˒ˎˋʽˁʱ ʻˊʶˉˍʽˁʱ ˋˍˇʽ˔ʶʾʰΣʲʽˍʰ˃ʾ˄ʶˌΣʷ˄ʸˎ˃ʰ ˁʰʽ 
ʰ˃ʽ˄ˇ˅ʷʰΦ  ɴ˔ʶʽ ʰ˄ˍʽˋʹˉˍʽˁʷˌΣ ʰ˄ˍʽˊˊʶˎ˃ʰˍʽˁʷˌΣ ʰ˄ˍʽ˒˂ʶʴ˃ˇ˄˗ʵʶʽˌ ʽʵʽˈˍʹˍʶˌΣ ʶʾ˄ʰʽ 
ʵʽˇˎˊʹˍʽˁˈΣ ʰˉˇ˂ˎ˃ʰ˄ˍʽˁˈ ˍˇˎ ˇˎˊˇˉˇʽʹˍʽˁˇˏ ˋˎˋˍʺ˃ʰˍˇˌΣ ʵˊʰ ʻʶˍʽˁʱ ˋʶ ˂ʽʻʽʱˋʶʽˌ Ҕ ˋˍˇ 
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ˇˎˊˇˉˇʽʹˍʽˁˈ ˋˏˋˍʹ˃ʰΣ ˁˇ˂ʽˁˇˏˌ ˄ʶ˒ˊ˗˄Σ ˔ˊˈ˄ʽʰ ˁˎˋˍʾˍʽʵʰΣ ˉˊˇˋˍʱˍʹ ˁʰʽ ˇʽʵʺ˃ʰˍʰΣ ˋˍʽˌ 
ʰˋʻʷ˄ʶʽʶˌ ʺˉʰˍˇˌ ˁ ʰʽ ˔ˇ˂ʺˌΦ 
 
ɮɿʁɹʀɹɮʆɹɼʁ ɾɳɽɹ ɳʄɳɹɼɶʅ 

Ericaarborea- Xh ˊʰˁˍʹˊʾʸʶˍʰʽ ʰˉˈ ˎ˕ʹ˂ʺ ˋˎʴˁʷ˄ˍˊ˖ˋʹ ʴ˂ˎˁˈʸʹˌ 
ˁʰˍʱ ʰ˄ˍʽˋˍˇʽ˔ʾʰ ˃ʶ ˍˇ ˒ʻʽ˄ˇˉ˖ˊʽ˄ˈ. 
ɱʶˏˋʹΥ   ʃʽˇ ʰˉʰ˂ʺ ʰˉˈ ˍˇ ˒ʻʽ˄ˇˉ˖ˊʽ˄ˈ 
ɯˊ˖˃ʰΥ   ɽʶˉˍˈ ʱˊ˖˃ʰ 
ʋˊ˗˃ʰΥ       ɮ˄ˇʽ˔ˍˈ˔ˊ˖˃ˇ 
ɼˊˎˋˍʱ˂˂˖ˋʹΥ   ɽˈʴ˖ ˍʹˌ ˎ˕ʹ˂ʺˌ ˒ˎˋʽˁʺˌ ˉʶˊʽʶˁˍʽˁˈˍʹˍʱˌ ˍˇˎ ˋʶ 
ʴ˂ˎˁˈʸʹ ˁˊˎˋˍʰ˂˂˗˄ʶʽ ˉˇ˂ˏ ʴˊʺʴˇˊʰ όм-о ˃ʺ˄ʶˌύ 
ɳˉˇ˔ʽˁˈˍʹˍʰΥ   ɮ˄ˇʽ˅ʽʱˍʽˁˇ 
ɸˊʶˉˍʽˁʺ ʰ˅ʾʰΥ  ɳ˂ʰ˒ˊ˗ˌ ˁʰˍ˗ˍʶˊˇ ˋʶ ʻˊʶˉˍʽˁʺ ʰ˅ʾʰ ʰˉˈ ˍˇ ˒ʻʽ˄ˇˉ˖ˊʽ˄ˈ ˊʶʽˁˈ˃ʶ˂ˇΦ 
 
ɾɳɽɹ ɼʁʇɾɮʄɹɮʅ 

ʆˇ ˃ʷ˂ʽ ˁˇˎ˃ʰˊʽʱˌ Arbutusunedo, ʁ ʾ˄ʰʽ ˍˇ˄˖ˍʽˁˈ ʴʽʰ ˍʰ ˃ʶ˂ʾˋˋʽʰ 
ʶʾ˄ʰʽ ˈ˃˖ˌ ˎˉˈˉʽˁˊˇ ʴʽʰ ˍˇ˄ ʱ˄ʻˊ˖ˉˇ ˁʰʽ ˃ʶ ˉʶˊʽˇˊʽˋ˃ʷ˄ʹ 
ʶ˃ˉˇˊʽˁʺ ʰ˅ʾʰΦ ʅˎ˄ʺʻ˖ˌ ʵʶ˄ ˍˊˎʴʽʷˍʰʽ ʰ˂˂ʱ ʰ˒ʺ˄ʶˍʰʽ ˋˍʽˌ 
ˁˎ˕ʷ˂ʶˌ ʴʽʰ ˍˇ ˅ʶ˔ʶʽ˃˗˄ʽʰˋ˃ʰ ˍˇˎ ˃ʶ˂ʽˋˋʽˇˏΦ ɸʶ˖ˊʶʾˍʰʽ ʽʵʰ˄ʽˁˈ 
ʴʽʰ ˍˇˎˌ ʵʽʰʲʹˍʽˁˇˏˌ ʴʽʰˍʾ ʷ˔ʶʽ ˍʹ ˔ʰ˃ʹ˂ˈˍʶˊʹ ˉʶˊʽʶˁˍʽˁˈˍʹˍʰ ˋʶ 
ˋʱˁ˔ʰˊʰΦ ɼˊˎˋˍʰ˂˂˗˄ʶʽ ˋʶ н-п ˃ʺ˄ʶˌΦ 
 
 
 
ɾɳɽɹ ʄʁɲʁɲɳɿɲʄʁʇ 

ʇˉʱˊ˔ˇˎ˄ плл ʶʾʵʹ ʄˇʵˈʵʶ˄ʵˊˇˎΦ ʅˍʹ˄ ɳ˂˂ʱʵʰ ˋˎ˄ʰ˄ˍʱˍʰʽ ˁˎˊʾ˖ˌ ʹ 
ɮʸʰ˂ʷʰΣ ʹ ɼʱ˂˃ʽʰ ˁʰʽ ʹ ɮˋˁ˂ʹˉʽʱˌΦ ɾʷ˂ʽ ˉˇˎ ˉˊˇʷˊ˔ʶˍʰʽ ʰˉˈ ˍʰ 
˒ˎˍʱ ʰˎˍʱ ˉˊʽ˄ ˖ˊʽ˃ʱˋʶʽ ˉʶˊʽʷ˔ʶʽ ˍʹ˄ ˇˎˋʾʰ ʰ˄ʵˊˇ˃ʶʵˇˍˇ˅ʾ˄ʹΣ ʹ 
ˇˉˇʾʰ ʶʾ˄ʰʽ ˍˇ˅ʽˁʺ ˍˈˋˇ ʴʽʰ ˍʽˌ ˃ʷ˂ʽˋˋʶˌΣ ˈˋˇ ˁʰʽ ʴʽʰ ˍˇ˄ ʱ˄ʻˊ˖ˉˇΦ 
ʂˍʰ˄ ˍˇ ˃ʷ˂ʽ ˖ˊʽ˃ʱˋʶʽ ˉ˂ʺˊ˖ˌ ʹ ˍˇ˅ʽˁˈˍʹˍʰ ˍʹˌ ˇˎˋʾʰˌ ʰˎˍʺˌ 
ʶ˅ʰ˒ʰ˄ʾʸʶˍʰʽΦ ʅˏ˃˒˖˄ʰ ˃ʶ ˍʹ ʵʽʶʻ˄ʺ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰΣ ˇʽ ˉʶˊʽˉˍ˗ˋʶʽˌ 
ʵʹ˂ʹˍʹˊʾʰˋʹˌ ʰˉˈ ˃ʷ˂ʽ ʶʾ˄ʰʽ ˍˈˋˇ ˋˉʱ˄ʽʶˌΣ ˉˇˎ ʻʰ ˃ˉˇˊˇˏˋʶ 
ˁʰ˄ʶʾˌ ˄ʰ ˍʽˌ ˁʰˍʰˍʱ˅ʶʽ ˃ʱ˂˂ˇ˄ ˋʶ ʴʶ˄ʽˁʺ ʰ˂˂ʶˊʴʽˁʺ ʰ˄ˍʾʵˊʰˋʹ 
(Olszowy, 1977, Krochmal, 1994). 
 
ɾɳɽɹ ɮʅʊɮɼɮʅ 

ɮˉˈ ˍʰ ˉʽˇ ˋˉʱ˄ʽʰ ˃ʷ˂ʽʰΣ ˁʰʻ˗ˌ ʶʾ˄ʰʽ ˉˇ˂ˏ ʵˏˋˁˇ˂ʹ ʹ 
ˋˎʴˁˇ˃ʽʵʺ ˍʹˌ ˄ʶˁˍʰˊˇʷˁˁˊʽˋʹˌΣ ʰˉˈ ˍʽˌ ˃ʷ˂ʽˋˋʶˌΣ  ˋˍˇ˄ ˋˍʶ˄ˈ 
ˁʰʽ ʲʰʻˏ ˁʱ˂ˎˁʰ ˍˇˎ ˂ˇˎ˂ˇˎʵʽˇˏ ˍʹˌ ʰˋ˒ʱˁʰˌ 
(Phlomisfruticosa). ʅˍʹ˄ ˉˊˇˋˉʱʻʶʽʱ ˍˇˎˌ ˄ʰ ˋˎ˂˂ʷ˅ˇˎ˄ ˍˇ 
˄ʷˁˍʰˊ ʶ˅ʰ˄ˍ˂ˇˏ˄ˍʰʽ ˁʰʽ ʰˉˇʵˎ˄ʰ˃˗˄ˇ˄ˍʰʽΣ ʴʽΩ ʰˎˍˈ ˁʰʽ ˉˇ˂˂ˇʾ 
˃ʶ˂ʽˋˋˇˁˈ˃ˇʽ ʵʶ˄ ʰˋ˔ˇ˂ˇˏ˄ˍʰʽ ˃ʶ ˍʹ˄ ˉʰˊʰʴ˖ʴʺ ˍˇˎΣ ˉʰˊˈ˂ˇ 
ˉˇˎ ˍˇ ˒ˎˍˈ ˍʹˌ ʰˋ˒ʱˁʰˌ ʲˊʾˋˁʶˍʰʽ ˉʰ˄ˍˇˏ ˋˍʹ˄ ˔˗ˊʰ ˃ʰˌΦ 
ɱʶˏˋʹΥ   ɲʽʰˁˊʽˍʽˁʺΣ ˃ʷˍˊʽʰˌ ʴ˂ˎˁˏˍʹˍʰˌΣ ˃ʰˁˊʱˌ ʶˉʾʴʶˎˋʹˌΦ 
ɯˊ˖˃ʰΥ  ɴ˄ˍˇ˄ˇ ˖ˊʰʾˇ ʱˊ˖˃ʰΦ 
ʋˊ˗˃ʰΥ    ɲʽʰˎʴʷˌ ˎˉˇˁʾˍˊʽ˄ˇΦ            
ɼˊˎˋˍʱ˂˂˖ˋʹΥ   12-му ˃ʺ˄ʶˌΦ 
ɳˉˇ˔ʽˁˈˍʹˍʰΥ   ɼʰ˂ˇˁʰʽˊʽ˄ˈΦ 

http://1.bp.blogspot.com/_9dI9k-V_QPs/SOYQRn2eI0I/AAAAAAAAA0M/OsfjcPpMR6Q/s1600-h/AKWZKCABQIOW3CAMGLQYOCAAKPC3PCAFKK1BJCAGED39MCA157MHZCA22YJ7ZCAJR9FT3CAY4T6L6CAFWWM03CADEZW6JCABD4V02CAOB6V6RCA5XT1KRCAIKI0K8CA3F5WPECA1DZHD2CABN3MZSC
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ɸˊʶˉˍʽˁʺ ʰ˅ʾʰΥ  ʃ˂ˇˏˋʽˇ ˋʶ ˍʰ˄ʾ˄ʶˌΣ ʲˇʹʻʱʶʽ ˋˍʹ˄ ʲʶ˂ˍʾ˖ˋʹ ˍʹˌ ˋ˖˃ʰˍʽˁʺˌ ˁˈˉ˖ˋʹˌ ʰ˂˂ʱ 
ˁʰʽ ˋˍʹ˄ ˁʰ˂ʺ ˂ʶʽˍˇˎˊʴʾʰ ˍʹˌ ˃˄ʺ˃ʹˌ. 
 

ɾɳɽɹ ɶɽɹɮɿɸʁʇ 

ʁ ʹ˂ʾʰ˄ʻˇˌ (Helianthus)ˁʰˍʰ˂ʰ˃ʲʱ˄ʶʽ ˋʹ˃ʰ˄ˍʽˁʷˌ ˁʰ˂˂ʽʶˊʴˇˏ˃ʶ˄ʶˌ 
ʶˁˍʱˋʶʽˌ ˋˍʹ˄ ˔˗ˊʰ ˃ʰˌ ˁʰʽ ʵʾ˄ʶʽ ˃ʶʴʱ˂ʹ ˉʰˊʰʴ˖ʴʺ ˃ʶ˂ʽˇˏΦ ɶ ˃ʶʴʱ˂ʹ 
ˉʶˊʽʶˁˍʽˁˈˍʹˍʰ ˋʶ ˎʴˊʰˋʾʰ ˁʰʽ ˇʽ ˎ˕ʹ˂ʷˌ ˋˎʴˁʶ˄ˍˊ˗ˋʶʽˌ ʴ˂ˎˁˈʸʹˌ 
ˁʱ˄ˇˎ˄ ˍˇ ˃ʷ˂ʽ ʰˎˍˈ ʶˎʰʾˋʻʹˍˇΦ ʀʽ˄ʾʸʶʽ ˁʰʽ ˁˊˎˋˍʰ˂˂˗˄ʶʽ ʶˏˁˇ˂ʰΦɳʾ˄ʰʽ 
ˉ˂ˇˏˋʽˇ ˋʶ ˉˇ˂ˎ˒ʰʽ˄ˈ˂ʶˌΦ ʃʰˊʱʴʶˍʰʽ ˁˎˊʾ˖ˌ ˋˍʹˌ ˃ʶʴʱ˂ʶˌ ˉʶʵʽʱʵʶˌ 
ˍʹˌ ɸʶˋˋʰ˂ʾʰˌΣ ˍʹˌ ɾʰˁʶʵˇ˄ʾʰˌ ˁʰʽ ˍʹˌ ɸˊʱˁʹˌΦ 
ɱʶˏˋʹΥ   ɱ˂ˎˁʽʱ ʴʶˏˋʹ ˁʰʽ ʲˇˎˍˎˊ˗ʵʹ ˎ˒ʺ ˂ˈʴ˖ ˍˇ˄ ˂ʶˉˍ˗˄ ˁˊˎˋˍʱ˂˂˖˄ 
ˉˇˎ ʰ˄ʰˉˍˏˋˋˇ˄ˍʰʽ ˋˍˇ ˋ˗˃ʰΦ 
ɯˊ˖˃ʰΥ  ɽʶˉˍˈ ʱˊ˖˃ʰΦ 
ʋˊ˗˃h Υ  ʋʰˊʰˁˍʹˊʽˋˍʽˁˈ ˁʾˍˊʽ˄ˇ ˔ˊ˗˃ʰΦ 
ɼˊˎˋˍʱ˂˂˖ˋʹΥ ɼˊˎˋˍʰ˂˂˗˄ʶʽ ʴˊʺʴˇˊʰΣ ˋʶ м-н ˃ʺ˄ʶˌΦ 
ɳˉˇ˔ʽˁˈˍʹˍʰΥ  ɼʰ˂ˇˁʰʽˊʽ˄ˈΦ 
ɸˊʶˉˍʽˁʺ ʰ˅ʾʰΥ  ɳʾ˄ʰʽ ʽʵʽʰʾˍʶˊʰ ˉ˂ˇˏˋʽˇ ˋʶ ˉˇ˂ˎ˒ʰʽ˄ˈ˂ʶˌ ˉˇˎ ʶʾ˄ʰʽ ʰˉʰˊʰʾˍʹˍʶˌ ʴʽʰ ˍˇ˄ 
ʰ˄ʻˊ˗ˉʽ˄ˇ ˇˊʴʰ˄ʽˋ˃ˈΦ 
 
 

ɯɽɽɮ ɳɹɲɶ ɳɽɽɶɿɹɼʁʇ ɾɳɽɹʁʇ 

ɾʷ˂ʽ ʃˇ˂ˏˁˇ˃ʲˇˎ ό˒ʻʽ˄ˇˉ˖ˊʽ˄ˈύΥ ʊˎˍˈ ˉˇˎ ʲˊʾˋˁˇˎ˃ʶ ˋˍʽˌ ˋʽˍˇˁʰ˂ʰ˃ʽʷˌ ˃ʶˍʱ ʰˉˈ ˍʽˌ 
ˁʰ˂ˇˁʰʽˊʽ˄ʷˌ ʲˊˇ˔ʷˌΦ ɲʾ˄ʶʽ ʱ˒ʻˇ˄ʹ ʴˏˊʹ ˁʰʽ ˋˁˇˎˊˈ˔ˊ˖˃ˇ ˁˇˁˁʽ˄˖ˉˈ 
˄ʷˁˍʰˊΦ ɮˉˈ ʰˎˍˈ ˉʰˊʱʴʶˍʰʽ ˋˁˇˎˊˈ˔ˊ˖˃ˇ ˃ʷ˂ʽΦ ɶ ʴʶˏˋʹ ˍˇˎ ʵʶ˄ ʰˊʷˋʶʽ 
ʽʵʽʰʾˍʶˊʰ ˁʰʽ ʴʽʰ ʰˎˍˈ˄ ˍˇ˄ ˂ˈʴˇ ʵʶ˄ ʶʾ˄ʰʽ ʶ˃ˉˇˊʽˁˈΣ ˉʰˊˈ˂ʰ ʰˎˍʱ ˈ˃˖ˌ 
ʶʾ˄ʰʽ ˉ˂ˇˏˋʽˇ ˋʶ ʷ˄ʸˎ˃ʰΣ ˁʰʽ ʽ˔˄ˇˋˍˇʽ˔ʶʾʰΦ 
 

ɾʷ˂ʽ ɮˁʰˁʾʰˌ όˁʰ˂ˇˁʰʽˊʽ˄ˈύΥ ̫ ˄ʰ ˃ʷ˂ʽ ˃ʶ ˔ʰˊʰˁˍʹˊʽˋˍʽˁˈ ʰ˄ˇʽ˔ˍˈ ˋ˔ʶʵˈ˄ ʵʽʱ˒ʰ˄ˇ ˔ˊ˗˃ʰΣ 
ʶ˂ʰ˒ˊˏ ʰ˂˂ʱ ˃ʶ ˉˇ˂ˏ ʽʵʽʰʾˍʶˊˇ ʱˊ˖˃ʰ ˁʰʽ ʰˊˁʶˍʱ ʴ˂ˎˁʽʱ ʴʶˏˋʹΦ ɮ˄ ˁʰʽ 
ʰ˄ʻˈ˃ʶ˂ˇΣ ʵʶ˄ ˁˊˎˋˍʰ˂˂˗˄ʶʽ ˉˇ˂ˏ ʴˊʺʴˇˊʰ ˂ˈʴ˖ ˍʹˌ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹˌ 
ʰ˄ʰ˂ˇʴʾʰˌ ˒ˊˇˎˁˍˈʸʹˌκʴ˂ˎˁˈʸʹˌ ˉˇˎ ʵʽʰʻʷˍʶʽΦ ɾˉˇˊʶʾ ˄ʰ ˁʰˍʰ˄ʰ˂˖ʻʶʾ 
ˁʰʽ ʰˉˈ ʵʽʰʲʹˍʽˁˇˏˌΣ ˁʰʻ˗ˌ ʷ˔ʶʽ ˔ʰ˃ʹ˂ʱ ˉˇˋˇˋˍʱ ˋˇˎˁˊˈʸʹˌΦ 
 
 

ɾʷ˂ʽ ʊ˂ʰ˃ˇˎˊʽʱˌ: ɶ ˒˂ʰ˃ˇˎˊʽʱΣ (Tilia) ̄ ʷˊʰ ʰˉˈ ˍˇ ʰʴʰˉʹ˃ʷ˄ˇ ʰ˒ʷ˕ʹ˃ʰΣ ˉʰˊʱʴʶʽ ʷ˄ʰ ˃ʷ˂ʽΣ 
ˉʶˊʽʸʺˍʹˍˇ ˋˍˇˎˌ ˁʰˍʰ˄ʰ˂˖ˍʷˌΦ ʆˇ ˃ʷ˂ʽ ˒˂ʰ˃ˇˎˊʽʱˌ ʷ˔ʶʽ ʰ˄ˇʽ˔ˍˈ 
ˁʶ˔ˊʽ˃ˉʰˊʷ˄ʽˇ ˔ˊ˗˃ʰΣ ʽˋ˔ˎˊʺ ʷ˄ˍˇ˄ʹ ʴʶˏˋʹ ˁʰʽ ʱˊ˖˃ʰ ˉˇ˂ˏ 
˔ʰˊʰˁˍʹˊʽˋˍʽˁˈ ˁʰʽ ʶˉʾ˃ˇ˄ˇΦ ʃ˂ˇˏˋʽˇ ˋʶ ʽ˔˄ˇˋˍˇʽ˔ʶʾʰ όˁʱ˂ʽˇΣ ʰˋʲʷˋˍʽˇ ˁʰʽ 
˃ʰʴ˄ʺˋʽˇύΦ 
ɾʷ˂ʽ ʆˊʽ˒ˎ˂˂ʽˇˏΥ ʆˇ ˃ʷ˂ʽ ʰˉˈ ˍˊʽ˒ˏ˂˂ʽ ˁʰʽ ˁˎˊʾ˖ˌ ˍˇˎ ʰʴˊʽˇˍˊʾ˒ˎ˂˂ˇˎ 
ʶʾ˄ʰʽ ʰˉˈ ˍʰ ˋˉʱ˄ʽʰ ˃ˇ˄ˇʰ˄ʻʽˁʱ ˃ʷ˂ʽʰΦ ɮ˄ˇʽ˔ˍˈ˔ˊ˖˃ˇ ˃ʶ ˉˇ˂ˏ ʶˎ˔ʱˊʽˋˍʹ 
ʴʶˏˋʹΣ ˂ʶˉˍʺ ˉˇˎ ˃ʷ˄ʶʽ ˋˍˇ ˋˍˈ˃ʰΦ ɸʶ˖ˊʶʾˍʰʽ ˈˍʽ ʶˎ˄ˇʶʾ ˍˇ˄ ˏˉ˄ˇΦ 

 
ɾʷ˂ʽ ɳˎˁʰ˂ˏˉˍˇˎ:  ʆʰ ʱ˄ʻʹ ʶˎˁʰ˂ˏˉˍˇˎ ʶʾ˄ʰʽ ʽʵʽʰʾˍʶˊʰ ʶ˂ˁˎˋˍʽˁʱ ʴʽʰ ˍʽˌ ˃ʷ˂ʽˋˋʶˌΣ ʰ˒ˇˏ 

ʶˉʽˍˊʷˉˇˎ˄  ˎ ˕ʹ˂ʱ  ̄ ˇˋˇˋˍʱ ˋˎ˂˂ˇʴʺˌ ˋʶ ʴˏˊʹ ˁʰʽ ˄ʷˁˍʰˊΦ ʆˇ 
˔ˊ˗˃ʰ ˍˇˎ ʶʾ˄ʰʽ ˋˎ˄ʺʻ˖ˌ ˉˇˊˍˇˁʰ˂ʾ ˃ʶ ʶ˅ʰʽˊʶˍʽˁʺ ʴʶˏˋʹ ˁʰʽ 
ʱˊ˖˃ʰΦ  ʆˇ ˃ʷ˂ʽ ʶˎˁʰ˂ˏˉˍˇˎ ʷ˔ʶʽ ʰ˄ˍʽˋʹˉˍʽˁʷˌ ˁʰʽ ˁʰˍʰˉˊʰː˄ˍʽˁʷˌ 
ʽʵʽˈˍʹˍʶˌ ˁʰʽ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ˈ˂ˇ ˁʰʽ ˉʶˊʽˋˋˈˍʶˊˇ ʴʽʰ ˍʹ˄ 
ˁʰˍʰˉˇ˂ʷ˃ʹˋʹ ˍ˖˄ ˉˊˇʲ˂ʹ˃ʱˍ˖˄ ˍˇˎ ʰ˄ʰˉ˄ʶˎˋˍʽˁˇˏ ˋˎˋˍʺ˃ʰˍˇˌΦ 
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ɶˊʶ˃ʶʾ ˍˇ ʲʺ˔ʰΣ ˃ʰ˂ʰˁ˗˄ʶʽ ˍˇ ˂ʰʽ˃ˈ ˁʰʽ ʲˇʹʻʱ ˋˍʹ ʻʶˊʰˉʶʾʰ ˍʹˌ ˒ʰˊˎʴʴʾˍʽʵʰˌΦ ɳˉʾˋʹˌΣ 
ʶʾ˄ʰʽ ʽʵʰ˄ʽˁˈ ʴʽʰ ˍʹ ʻʶˊʰˉʶʾʰ ˂ˇʽ˃˗˅ʶ˖˄ ˍˇˎ ˇˎˊˇˉˇʽʹˍʽˁˇˏΦ ɼˊˎˋˍʰ˂˂˗˄ʶʽ ʴˊʺʴˇˊʰΦ 
 
ɰʰ˃ʲʰˁʽˇˏ: ɮ˄ˇʽ˔ˍˈ˔ˊ˖˃ˇ ˃ʷ˂ʽ ˉˇˎ ˃ʶˍʰˍˊʷˉʶˍʰʽ ˋʶ ˂ʶˎˁˈ˔ˊ˖˃ˇ ˃ʶˍʱ ˍʹ˄ ˁˊˎˋˍʱ˂˂˖ˋʺ 

ˍˇˎΦ ɶ ˁˊˎˋˍʱ˂˂˖ˋʹ ʴʾ˄ʶˍʰʽ ˋϥ ʷ˄ʰ ˃ʶ ʵˏˇ ˃ʺ˄ʶˌ ʰˉˈ ˍˈˍʶ ˉˇˎ 
ˉʰˊʱʴʶˍʰʽΦ 
 
(Escuredoetal., 2015.)όɳ˃˃ʰ˄ˇˎʺ˂ ɿΦΣ ɼˇ˄ˍˈ˂ʰʽ˃ˇˌ ɿΦ ˁʰʽ ʆʰˍʺˊʹˌ ɰΦΣ  

нлмпύΦόʅʰʲʲʽʵʱˁʹΣ нлнмύ 

 

 

  

http://3.bp.blogspot.com/_9dI9k-V_QPs/SOpngr5EMkI/AAAAAAAAA00/SgfNWLBzvSI/s1600-h/3cot
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1.3Φ ʋɶɾɹɼʁ ʃʄʁʊɹɽ ɾɳɽɹʁʇ 

ɶ ˋˏˋˍʰˋʹ ˍˇˎ ˃ʶ˂ʽˇˏΣ ˃ʰʸʾ ˃ʶ ˍʹ˄ ˉˇʽˈˍʹˍʱ ˍˇˎΣ ˍʰ ˇˊʴʰ˄ˇ˂ʹˉˍʽˁʱ ˋˍˇʽ˔ʶʾʰ ˍˇˎ ˁʰʽ ˍʹ˄ 

˃ˇˊ˒ʺ ˍˇˎΣ ʶ˅ʰˊˍ˗˄ˍʰʽ ʰˉˈ ˉˇ˂˂ˇˏˌ ˉʰˊʱʴˇ˄ˍʶˌ ʰˉˈ ˍˇˎˌ ˇˉˇʾˇˎˌ ˇʽ ˁˎˊʽˈˍʶˊˇʽ ʶʾ˄ʰʽΥ ˍˇ 

ʶʾʵˇˌ ˍˇˎ ˒ˎˍˇˏ ʰˉˈ ˍo ˇˉˇʾo ˋˎ˂˂ʷ˔ʻʹˁʶ ˍˇ ˄ʷˁˍʰˊΣ ʹ ˋˏˋˍʰˋʹ ˍˇˎ ʶʵʱ˒ˇˎˌΣ ˍˇ ʶʾʵˇˌ ˍ˖˄ 

˃ʶ˂ʽˋˋ˗˄Σ ʹ ˉʶˊʽˇ˔ʺ ˋˎ˂˂ˇʴʺˌ ˁΦ˂ΦˉΦ ɴ˔ʶʽ ˎˉˇ˂ˇʴʽˋʻʶʾ ˈˍʽ ˁʰˍʱ ˃ʷˋˇ ˈˊˇ ˍˇ ˃ʷ˂ʽ ˉʶˊʽʷ˔ʶʽΥ 

˒ˊˇˎˁˍˈʸʹ оуΣн҈Σ ʴ˂ˎˁˈʸʹ ом҈Σ ˄ʶˊˈ мт҈Σ ˃ʰ˂ˍˈʸʹ тΣн҈Σ ˋʰˁ˔ʰˊˈʸʹ мΣр҈ ˁʰʻ˗ˌ ʶˉʾˋʹˌ ˋʶ 

˃ʽˁˊˈˍʶˊʰ ˉˇˋˇˋˍʱ ʱ˂˂ʰ ˋʱˁ˔ʰˊʰΣ ˇ˅ʷʰΣ ʷ˄ʸˎ˃ʰΣ ʲʽˍʰ˃ʾ˄ʶˌ ˁΦˍΦ˂ΦΣ ˉˇˎ ˉˊˇʷˊ˔ˇ˄ˍʰʽ ʰˉˈ ˍʰ 

˒ˎˍʱ ʺ ʰˉˈ ˍʽˌ ˃ʷ˂ʽˋˋʶˌ όʃʾˁˇˎ˂ʰˌΣ мфусύΦ 

ʃʽˇ ʰ˄ʰ˂ˎˍʽˁʱ ʰ˄ʰ˒ˇˊʽˁʱ ˃ʶ ˍˇ ˔ʹ˃ʽˁˈ ˉˊˇ˒ʾ˂ ˍˇˎ ˃ʶ˂ʽˇˏΣ ˍˇ ˃ʷ˂ʽ ˉʶˊʽʷ˔ʶʽ ˉʱ˄˖ ʰˉˈ нлл 

ʶ˄˗ˋʶʽˌ όˉˊ˖ˍˇʴʶ˄ˇˏˌ ˁʰʽ ʵʶˎˍʶˊˇʴʶ˄ˇˏˌ ˃ʶˍʰʲˇ˂ʽˋ˃ˇˏύ(Ahmedetal., 2018)(Eteraf-

Oskouei&Najafi, 2013). ɳˁˍ˖˄ˇˉˇʾ˖˄ʰˊˁʶˍʷˌˈˉ˖ˌʺʵʹʰ˄ʰ˒ʷˊʻʹˁʶʶʾ˄ʰʽˋʱˁ˔ʰˊʰ.   

ʁʽ˒ʰʽ˄ˇ˂ʽˁʷˌʶ˄˗ˋʶʽˌʶʾ˄ʰʽ˃ʾʰʰˉˈˍʽˌ˃ʶʴʰ˂ˏˍʶˊʶˌˇ˃ʱʵʶˌ˒ˎˍʽˁ˗˄ʵʶˎˍʶˊˇʴʶ˄˗˄˃ʶˍʰʲˇ˂ʽˍ˗˄, 
ˉˇˎʲʽˇˋˎ˄ˍʾʻʶ˄ˍʰʽˁˎˊʾ˖ˌʴʽʰˉˊˇˋˍʰˋʾʰʰˉˈˍˇˎˌ̡ʽˇˍʽˁoˏˌˁʰʽʰʲʽˇˍʽˁˇˏˌˉʰˊʱʴˇ˄ˍʶˌˋˍˊʶˌˁʰ
ʻ˗ˌˁʰʽʰˉˇˍʹ˄ˇ˅ʶʽʵ˖ˍʽˁʺʲ˂ʱʲʹˁʰʽ˃ʶˍʰ˒ʷˊˇ˄ˍʰʽ˃ʷˋ˖ˍˇˎ˄ʷˁˍʰˊˇˌ̀ˍˇ˃ʷ˂ʽ. 
ʁʽ˒ʰʽ˄ˇ˂ʽˁʷˌʶ˄˗ˋʶʽˌˍˇˎ˃ʶ˂ʽˇˏ˃ˉˇˊˇˏ˄˄ʰˍʰ˅ʽ˄ˇ˃ʹʻˇˏ˄ˋʶʵˏˇˁˏˊʽʶˌˇʽˁˇʴʷ˄ʶʽʶˌ: 
ˍʰ˒ʰʽ˄ˇ˂ʽˁʱˇ˅ʷʰˁʰʽˍʰ˒˂ʰʲˇ˄ˇʶʽʵʺ.(Buelga&Gonzłlez-Paramłs, 2017) 
 
ʃɹʁʅʇʋɿɮɮʃɮɿʆʍɾɳɿɳʅʊɮɹɿʁɽɹɼɳʅɳɿʍʅɳɹʅʅʆɮɾɳɽɹɮʅʇɾʊʍɿɮɾɳC. SANTOS-BUELGAANDA.M. 

GONZ#LEZ-PARAM#S, 2017 

ʊʰʽ˄ˇ˂ʽˁʱ ˁʰʽ ʲʶ˄ʸˇʿˁʱ ˇ˅ʷʰ 

4-hydroxybenzoic acid  
protocatechuic acid  
Gallic acid  
Vanillic acid  
Syringicacid 

ɼʽ˄˄ʰ˃ʽˁʱ ˇ˅ʷʰ 
Cinnamic acid 
p-Coumaric acid 
Caffeic acid 
Ferulic acid 

Other acids 
Phenylacetic acid 
Mandelic Homogentisic acid 

ʊ˂ʰʲʰ˄ˈ˄ʶˌ 
Hesperetin Pinocembrin 
Naringenin  Galangin 
Kaempferol  Quercetin 
Isorhamnetin 
Myricetin 

ʊ˂ʰʲˈ˄ʶˌ 
Chrysin Luteolin 
Apigenin  
Tricetin 

ɲʽˎʵˊˈ˅ˎ-˒˂ʰʲˇ˄ˈ˂ʶˌ 
Pinobanksin 
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ʃɹʁʅʇʋɿɮɮʃɮɿʆʍɾɳɿɮɸʄɳʃʆɹɼɮʅʇʅʆɮʆɹɼɮʅʆɮɾɳɽɹɮʅʇɾʊʍɿɮɾɳ (BOGDANOVETAL., 2008; 

ETERAF-OSKOUEI&NAJAFI, 2013) 

 

ɼʇʄɹɮ ʅɮɼʋɮʄɮ ʃʁʇ ʇʃɮʄʋʁʇɿ ʅʆɮ ɾɳɽɹɮ ʅʇɾʊʍɿɮ ɾɳ SANTOS-BUELGA &GONZALEZ-PARAMAS, 

2017 

ʁˎˋʾʰ ʃˇˋˈˍʹˍʰ ˋˍʰ мллg ˃ ʶ˂ʽˇˏ όɾʷˋˇˌ ˈˊˇˌύ 

ʇʵʰˍʱ˄ʻˊʰˁʶˌ 82.4g 
ʅʱˁ˔ʰ́  h 82.12g 
ɲʽʰʽˍʹˍʽˁʷˌ ʾ˄ʶˌ 0.2g 
ɽʾˉʹ 0g 
ʃˊ˖ˍʶʿ˄ʶˌ 0.3g 

ɰʽˍʰ˃ʾ˄ʶˌ 
ʄʽʲˇ˒˂ʰʲʾ˄ʹ (B2) 0.038mg 
ɿʽʰˋʾ˄ʹ ό.оύ 0.121mg 
ʃʰ˄ˍˇʻʶʽˁˈ ˇ˅ˏ ό.рύ 0.068mg 
ɰʽˍʰ˃ʾ˄ʹ .с 0.024mg 
ʊˇ˂ʽˁˈ ˇ˅ˏ ό.фύ н˃Ǝ 
ɮˋˁˇˊʲʽˁˈ ˇ˅ˏ (C) 0.5mg 

Mʷˍʰ˂˂ʰ 
ɮˋʲʷˋˍʽˇ 6mg 
ʅʾʵʹˊˇˌ 0.42mg 
ɾʰʴ˄ʺˋʽˇ 2mg 
ʊ˖ˋ˒ˈˊˇˌ 4mg 
ɼʱ˂ʽˇ 52mg 
ɿʱˍˊʽˇ 4mg 
ʌʶˎʵʱˊʴˎˊˇˌ 0.22mg 
ʋʰ˂ˁˈˌ 0.036mg 
ɾʰʴ˄ʺˋʽˇ 0.080mg 
ʅʶ˂ʺ˄ʽˇ лΦу˃Ǝ 
ʊʻˈˊʽˇ т˃Ǝ 
ɿʶˊˈ 17.10g 
ʆʷ˒ˊʰ 0.20g 

ɾˇ˄ˇˋʰˁ˔ʰˊʾˍʶˌ 

Glucose  
Fructose  
Galactose  

ɲʽˋʰˁ˔ʰˊʾˍʶˌ 
Sucrose Maltulose 
Maltose Palatinose 
Kojibiose Nigerose 
Isomaltose Leucrose 
Turanose Isomaltulose 
Laminaribiose Trehalose 
Leucrose Melibiose 

ʆˊʽˋʰˁ˔ʰˊʾˍʶˌ 
Erlose Raffinose 
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ʋɶɾɹɼɶ ʅʇʅʆɮʅɶ ʆʁʇ ɾɳɽɹʁʇ(SOLAYMAN ET AL., 2016) 

 

ʃʆɶʆɹɼɮ ʅʇʅʆɮʆɹɼɮ ʆʁʇ ɾɳɽɹʁʇ(Manyi-Loh et al., 2011) 

ʃˍʹˍʽˁʺ ˇˎˋʾʰ ʃʶˊʽʴˊʰ˒ʺ ʰˊ˗˃ʰˍˇˌ 

Nonanal  
Aldehyde, citrus, fatty floral Green, spiny 

Green, sweet, oily 
Soap, orange, peel, tallow 
Fat, soap, lemon, green 

Nonanol 

Decanal 

Octanal 

Linalool  
Sweet,citrus,forest, geranium 

Sweet, almond, marzipan 
Sweet, honey, acrid, 

cooked vegetables, sulphuric 
Sweet, fruit, cherry soft almond 

Benzaldehyde 

Dimethyl sulphide 

Furfural 

Benzen and phenolic acid  
Ripe fruit and spicy l Balsamic and aromatic 

,Cheese and hay 
Hexanol and hotrienol 

3-caren-2-ol- and spathulenol 

-ɹbutyrolactone  
Woody, toasty, caramel Pantolactone and oak lactone 

Sinensal (isomer I)  
Sweet, orange 

Fruity, sweet, honey Castro- 
Sweet, honey-like 

Sinensal (isomer II) 

-̡damascenone 

phenylacetaldehyde 

  

Theanderose Centose 
Panose 1-Kestose 
Maltotriose Laminaritriose 
Isomaltotriose Planteose 
Isopanose Maltotetraose 
Melezitose Nystose 
Higher oligosaccharides  
Isomaltotetraose  
Isomaltopentaose  

ʁˎˋʾʰ ʃˇˋˈˍʹˍʰ ˋˍʰ мллg˃ ʶ˂ʽˇˏ όɾʷˋˇˌ ˈˊˇˌύ 

Glucose 28.15 

Fructose 39.44 

Sucrose 3.19 

ɯ˂˂ʰ ˋʱˁ˔ʰˊʰ 8.5 

ɾʷˍʰ˂˂ʰ 0.36 

ʃˊ˖ˍʶʿ˄ʶˌ 1.13 

Totalacid (gluconicacid) 0.5 

ɰʽˍʰ˃ʾ˄ʶˌΣ ʷ˄ʸˎ˃ʰ, ʁ ˄˗ˋʶʽˌ ʰˊ˗˃ʰˍˇˌ <0.1 

ʊʰʽ˄ˇ˂ʽˁʷˌ ʶ˄˗ˋʶʽˌ 0.1 
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1.4. ɰɹʁɽʁɱɹɼɳʅ ɲʄɮʅɳɹʅ ɾɳɽɹʁʇ 

ʆˇ ˃ʷ˂ʽ ʷ˔ʶʽ ˃ʶ˂ʶˍʹʻʶʾ ʰˊˁʶ̱ɦ  ʴʽʰ ˍʽˌ ʲʽˇ˂ˇʴʽˁʷˌ ˍˇˎ ʵˊʱˋʶʽˌ ˁʰʽ ˔ˊʹˋʽ˃ˇˉˇʽʹʻʶʾ ʶˎˊʷ˖ˌ 

ˋˍʹ˄ ˂ʰʽˁʺʻʶˊʰ̄ ʶˎˍʽˁʺˁʰʽ ˖ˌ ˎʴʽʶʽ˄ʺ ʵʽʰˍˊˇ˒ʺΦ ɮ˄ ˁʰʽ ʵʶ˄ ˎˉʱˊ˔ˇˎ˄ ˇˊʽˋˍʽˁʱ ˁ˂ʽ˄ʽˁʱ 

ˋˍˇʽ˔ʶʾʰΣ ˍˇ ˃ʷ˂ʽ ˃ˉˇˊʶʾ ʵˎ˄ʹˍʽˁʱ ˄ʰ ʻʶ˖ˊʹʻʶʾ ʰˋ˒ʰ˂ʷˋˍʶˊʹ ʶ˄ʰ˂˂ʰˁˍʽˁʺ ˂ˏˋʹ ʰ˄ˍʾ ˔ˊʺˋʹ 

ʸʱ˔ʰˊʹˌ ˋʶʵʽʰʲʹˍʽˁˇˏˌ ʰˋʻʶ˄ʶʾˌ(Nikhat& Fazil, 2022). 

ʅˎʴˁʶˁˊʽ˃ʷ˄ʰ ˍˇ ˃̫˂ ʽ ʷ˔ʶʽ ˉʽʻʰ˄ʺ ʶˎʶˊʴʶˍʽˁʺ ʵˊʱˋʹ  ˋˍʹ ʻʶˊʰˉʶʾʰ ˍ˖˄ ʰˋʻʶ˄ʶʽ˗˄ ˍʹˌ 
ˁʰˊʵʽʱˌΣ ˁʰˊˁʾ˄ˇˎΣ  ˁʰˍʰˊˊʱˁˍʹ ˁʰʽ ˋʶ h́ ˁʶˍʷˌ ˒˂ʶʴ˃ˇ˄˗ʵʶʽˌ ʰˋʻʷ˄ʶʽʶˌ (Al-Mamary et al., 
2002)(Tsiapara et al., 2009). ɳˁˍˈˌ ʰˉˈ ˋʱˁ˔ʰˊʰΣ ˈˉ˖ˌ ʰ˄ʰ˒ʷˊʻʹˁʶΣ ˍˇ ˃ʷ˂ʽ ˉʶˊʽʷ˔ʶʽ 
ˉˇ˂ˏˍʽ˃ʰ ʻˊʶˉˍʽˁʱ ˋˎˋˍʰˍʽˁʱ ˈˉ˖ˌ ʲʽˍʰ˃ʾ˄ʶˌΣ ˃ʷˍʰ˂˂ʰΣ ʷ˄ʸˎ˃ʰΣ ʶ˂ʶˏʻʶˊʰ ʰ˃ʽ˄ˇ˅ʷʰ ˁʰʽ 
ˉˇ˂ˎʱˊʽʻ˃ʶˌ ˉˍʹˍʽˁʷˌ ʶ˄˗ˋʶʽˌ(Baroni et al., 2009) ˁ ʰʻ˗ˌ ˁʰʽ ˉˇʽˁʾ˂ʶˌ ˉˇˋˈˍʹˍʶˌ ˒ʰʽ˄ˇ˂ʽˁ˗˄ 

ʶ˄˗ˋʶ˖˄ (Kassim et al., 2010). ʃˇ˂˂ʱ 
ˋʹ˃ʰ˄ˍʽˁʱ ʲʽˇʵˊʰˋˍʽˁʱ ˋˎˋˍʰˍʽˁʱ 
ʶ˄ˍˇˉʾʸˇ˄ˍʰʽ ˋʶ ʵʽʰ˒ˇˊʶˍʽˁˇˏˌ ˍˏˉˇˎˌ 
˃ʶ˂ʽˇˏΣ ˉΦ˔Φ ˒ʰʽ˄ˇ˂ʽˁʷˌ ˇˎˋʾʶˌΣ ˉˊ˖ˍʶˀ˄ʶˌΣ 
ʲʽˍʰ˃ʾ˄ʶˌΣ ˎʵʰˍʱ˄ʻˊʰˁʶˌΣ ˇˊʴʰ˄ʽˁʱ ˇ˅ʷʰ 
ˁΦ˂ˉΦΣ ˉˇˎ ʶ˃˒ʰ˄ʾʸˇˎ˄ˋʹ˃ʰ˄ˍʽˁʷˌ ʲʽˇ˂ˇʴʽˁʷˌ 
ʵˊʱˋʶʽˌ ̍̄ ˖ˌ ʰ˄ˍʽ˃ʽˁˊˇʲʽʰˁʷˌΣ 

ʶˉˇˎ˂˖ˍʽˁʷˌ,ʰ˄ˇˋˇˍˊˇˉˇˉˇʽʹˍʽˁʷˌΣ 
ʰ˄ˍʽˍˇ˅ʾ˄ʶˌόʶ˅ˇˎʵʶˍʷˊ˖ˋʹ ˍʹˌ ʵˊʱˋʹˌ ˍ˖˄ 
ˍˇ˅ʽ˄˗˄ύΣ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʷˌ ˁʰʽ ˉˇ˂˂ʷˌ ʱ˂˂ʶˌΦ 
ɳ˄˗ ʱ˅ʽˇˋʹ˃ʶʾ˖ˍʹ ʶʾ˄ʰʽ ʹ 
ˁˎˍˍʰˊˇˉˊˇˋˍʰˍʶˎˍʽˁʺʵˊʱˋʹˁʰʻ˗ˌ ˍˇ ˃ʷ˂ʽ 
ʷ˔ʶʽ ʰˉˇʵʶʽ˔ʻʶʾ ˈˍʽ ʶ˄ˋʽˋ˔ˏʶʽ  ˍʹ˄ 

ʰ˄ˍʽˁʰˊˁʽ˄ʽˁʺ ʵˊʱˋʹ ˍʹˌ р-˒ʻˇˊˇˇˎˊʰˁʾ˂ʹˌ ˁʰʽ ˍʹˌ ˁˎˁ˂ˇ˒˖ˋ˒ʰ˃ʾʵʹˌΣ ʴ˄˖ˋˍˇʾ 
˔ʹ˃ʶʽˇʻʶˊʰˉʶˎˍʽˁˇʾ ˉʰˊʱʴˇ˄ˍʶˌ(Gribel& Pashinsky, 1990)Φ ʍˋˍˈˋˇ ˋʶ ˂ʾʴˇ ˉʽˇ ˉˊˈˋ˒ʰˍʶˌ 
ʶˊʴʰˋʾʶˌ ʰ˄ʰ˒ ʷˊˇ˄ˍʰʽ ˁʰʽ ˇʽ ˉˇ˂ˎ˒ʰʽ˄ˈ˂ʶˌ ˖ˌ ˁˏˊʽˇˌ ˁˎˍˍʰˊˇˉˊˇˋˍʰˍʶˎˍʽˁˈˌ 
ˉʰˊʱʴˇ˄ˍʰˌ(Abubakaretal., 2012)(Mandal & Mandal, 2011)(Tonksetal., 2007). 
ɳʽʵʽˁˈˍʶˊʰΣ ˇʽ ˒ʰʽ˄ˇ˂ʽˁʷˌ ʶ˄˗ˋʶʽˌ ˍˇˎ ˃ʶ˂ʽˇˏ ʶʾ˄ʰʽ ˎˉʶˏʻˎ˄ʶˌ ʴʽʰ ˍʹ˄ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʺ ʵˊʱˋʹ 

ˍˇˎ όGheldofetalΦΣ нллнύΦ ɶ ˉʶˊʽʶˁˍʽˁˈˍʹˍʰ ˋʶ ˒ʰʽ˄ˈ˂ʶˌ ˉˇʽˁʾ˂˂ʶʽ ʶˎˊʷ˖ˌ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍʹ˄ 

ʰ˄ʻʽˁʺ ˁʰʽ ʴʶ˖ʴˊʰ˒ʽˁʺ ˉˊˇʷ˂ʶˎˋʹ ˍˇˎ ʵʶʾʴ˃ʰˍˇˌΦ ɾʶˍʰ˅ˏ ˍ˖˄ ˒ʰʽ˄ˇ˂ʽˁ˗˄Σ ˍʰ ˒˂ʰʲˇ˄ˇʶʽʵʺ 

ˁʰʽ ˍʰ ˒ʰʽ˄ˇ˂ʽˁʱ ˇ˅ʷʰ ʷ˔ˇˎ˄ ʰ˄ʰ˒ʶˊʻʶʾ ˈˍʽ ˉʰˊˇˎˋʽʱʸˇˎ˄ ˁˎˊʾ˖ˌ ʰ˄ˍʽ˒˂ʶʴ˃ˇ˄˗ʵʹΣ 

ʰ˄ˍʽʰʻʹˊˇʴˈ˄ˇΣ ʰ˄ˍʽʻˊˇ˃ʲ˖ˍʽˁʺΣ ʰ˄ˇˋˇˍˊˇˉˇˉˇʽʹˍʽˁʺΣ ʰ˄ˍʽʲʰˁˍʹˊʽʵʽʰˁʺ ˁʰʽ ʰ˄ʰ˂ʴʹˍʽˁʺ 

ʵˊʱˋʹ(Karabagias et al., 2014).  

ʅʇɿʁʌɶ ɰɹʁɽʁɱɹɼʍɿ ɲʄɮʅɳʍɿ ʆʁʇ ɾɳɽɹʁʇ 

 
 
 
 
 
 
 
 
 
 

 
ʅˍʹ˄ ˋˎ˄ʷ˔ʶʽʰ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˉʽˇ ʰ˄ʰ˂ˎˍʽˁʱ ˍʰ ʵʶʵˇ˃ʷ˄ʰ ʴʽʰ ˍʽˌ ˁˏˊʽʶˌ ʲʽˇ˂ˇʴʽˁʷˌ ʵˊʱˋʶʽˌ 
ˍˇˎ ˃ʶ˂ʽˇˏ ˃ʶ ʲʱˋʶʽ ˍʹ˄ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰΦ 

ɰʽˇ˂ˇʴʽˁʷˌ ʵˊʱˋʶʽˌ ˃ʶ˂ʽˇˏ 

ɮ˄ˍʽ˒˂ʶʴ˃ˇ˄˗ʵʹ ̩

ɮ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʺ 
ɮ˄ˍʽˁʰˊˁʽ˄ʽˁʺ 

ɼʰˊʵʽˇˉˊˇˋˍʰˍʶˎˍʽˁʺ 
ɮ˄ˍʽ˃ʽˁˊˇʲʽʰˁʺ 
ɳˉˇˎ˂˖ˍʽˁʺ 

ʃˊˇˋˍʰˋʾʰ ˇ˒ʰ˂˃˗˄ 
ɮ˄ˇˋˇʵʽʶʴʶˊˍʽˁʺ 



 
38 

1.4.1. ɮɿʆɹʁʀɳɹɲʍʆɹɼɶ ɲʄɮʅɶ 

ʅˍh ˒ʰʽ˄ˇ˂ʽˁʱ ˇ˅ʷʰ ˁʰʽ ˍʰ ˒˂ʰʲˇ˄ˇʶʽʵʺ ʰˉˇʵʾʵʶˍʰʽ ˁˎˊʾ˖ˌ ʹ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʺ ʵˊʱˋʹΦʆh  
ˇˊʴʰ˄ʽˁʱ ˇ˅ʷʰ ˁʰʽ ˍʰ ˉˊˇʿˈ˄ˍʰ ʰ˄ˍʾʵˊʰˋʹˌ aŀƛƭƭŀǊŘ ʶʾ˄ʰʽ ʶˉʾˋʹˌ ʴ˄˖ˋˍˈ ˈˍʽ ˋˎ˃ʲʱ˂˂ˇˎ˄ 
ˋˍʹ˄ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʺ ʵˊʱˋʹ(Aljadi& Kamaruddin, 2004)(Nagai et al., 2001). ɮ˄  ˁʰʽ ˇ ʰˁˊʽʲʺˌ 
˃ʹ˔ʰ˄ʽˋ˃ ˈˌ ˍˇˎ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʺˌ ʵˊʱˋʹˌ ʵʶ˄ ʶʾ˄ʰʽ ʰˁˈ˃ʰ ʴ˄˖ˋˍˈˌΣ ˇʽ ʶˊʶˎ˄ʹˍʷˌ ʷ˔ˇˎ˄ ʵʶʾ˅ʶʽ 
ˈˍʽ ˍˇ ˃ʷ˂ʽ όмΣн g/kgύ ʰˏ˅ʹˋʶ ˍʰ ʁˉʾˉʶʵʰ ˁʰʽ ˍʹ˄ ʵˊʰˋˍʽˁˈˍʹˍʰ ˍˇˎ  ʲ-ˁʰˊˇˍʷ˄ʽˇˎΣ ˍʹˌ 
ʲʽˍʰ˃ʾ˄ʹˌ CΣ ˍʹˌ ʰ˄ʰʴ˖ʴʱˋʹˌ ˍʹˌ ʴ˂ˇˎˍʰʻʶʽˈ˄ʹˌ ˁʰʽ ˍˇˎ ˇˎˊʽˁˇˏ ˇ˅ʷˇˌ ˋʶ ˎʴʽʺ ʱˍˇ˃ʰ (Al-
Waili et al., 2006).ɴˍˋʽΣ ˇʽ ˉˊˇˍʶʽ˄ˈ˃ʶ˄ˇʽ ˃ʹ˔ʰ˄ʽˋ˃ˇʾ ˉʶˊʽ˂ʰ˃ʲʱ˄ˇˎ˄ ʵʷˋ˃ʶˎˋʹ ˍ˖˄ 
ʶ˂ʶˏʻʶˊ˖˄ ˊʽʸ˗˄Σ ˍʹ ʵˊʱˋʹ ˎˉˇˋˍˊ˗˃ʰˍˇˌ ˒˂ʰʲˇ˄ˇʶʽʵ˗˄ ʴʽʰ ˇ˃ʱʵʶˌ ˎʵˊˇ˅ˎ˂ʾˇˎΣ ˍʹ 
˔ʹ˂ʾ˖ˋʹ ʽˈ˄ˍ˖˄ ˃ʶˍʱ˂˂˖˄ ˁʰʽ ˍʽˌ ʵˊʱˋʶʽˌ ˍ˖˄ ˊʽʸ˗˄ ˎˉʶˊˇ˅ʶʽʵʾˇˎ(Al-Mamary et al., 2002) 
 

1.4.2. ɮɿʆɹʊɽɳɱɾʁɿʍɲɶʅɲʄɮʅɶ 

ɶ˒˂ʶʴ˃ˇ˄ʺʶʾ˄ʰʽ˃ʽʰʲʽˇ˂ˇʴʽˁʺʵʽʰʵʽˁʰˋʾʰˍ˖˄ʰʴʴʶʽʰˁ˗˄ʽˋˍ˗˄. 
ɳʾ˄ʰʽʷ˄ʰˌʰ˃ˎ˄ˍʽˁˈˌ˃ʹ˔ʰ˄ʽˋ˃ˈˌˉˇˎʷ˔ʶʽʵʹ˃ʽˇˎˊʴʹʻʶʾʴʽʰ˄ʰʶ˅ʰ˂ʶʾ˒ʶʽˍʰˉʰʻˇʴˈ˄ʰ˃ʽˁˊˈʲʽʰʺˍ
ʰʶˊʶʻʾˋ˃ʰˍʰˉˇˎʶʾ˄ʰʽʹʰʽˍʾʰˍˇˎˍˊʰˎ˃ʰˍʽˋ˃ˇˏ. 
ɶ˒˂ʶʴ˃ˇ˄ʺˍʰ˅ʽ˄ˇ˃ʶʾˍʰʽʶˎˊʷ˖ˌˋʶʵˏˇˁʰˍʹʴˇˊʾʶˌ: ˇ˅ʶʾʰˁʰʽ˔ˊˈ˄ʽʰ˒˂ʶʴ˃ˇ˄ʺ. 
ɶˇ˅ʶʾʰ˒˂ʶʴ˃ˇ˄ʺʶʾ˄ʰʽʹˉˊ˗ʽ˃ʹʰˉˈˁˊʽˋʹˋˍʰʶˊʶʻʾˋ˃ʰˍʰ, ˉˇˎˇʵʹʴʶʾˋʶʶˊˎʻˊˈˍʹˍʰ, 
ˉˈ˄ˇˁʰʽʰˉ˗˂ʶʽʰ˂ʶʽˍˇˎˊʴʽˁˈˍʹˍʰˌ.ɳʱ˄ʵʶ˄ʰ˄ˍʽ˃ʶˍ˖ˉʽˋˍʶʾʷʴˁʰʽˊʰ, 
ʷ˄ʰˉʰˊʰˍʶˍʰ˃ʷ˄ˇʶˊʷʻʽˋ˃ʰ˃ˉˇˊʶʾ˄ʰˇʵʹʴʺˋʶʽˋʶ˔ˊˈ˄ʽʰ˒˂ʶʴ˃ˇ˄ʺ. 
ɶ˔ˊˈ˄ʽʰ˒˂ʶʴ˃ˇ˄ʺʷ˔ʶʽʰˉˇʵˇʻʶʾˋʶʵʽʱ˒ˇˊʶˌˁʰˍʰˋˍʱˋʶʽˌˈˉ˖ˌˇˁʰˊˁʾ˄ˇˌ, 
ʹ˄ʶ˒ˊʽˁʺ˄ˈˋˇˌˁʰʽʹʹˉʰˍʽˁʺ˄ˈˋˇˌ.  
ɶʰ˄ˍʽ˒˂ʶʴ˃ˇ˄˗ʵʹˌʵˊʱˋʹˍˇˎ˃ʶ˂ʽˇˏʶʾ˄ʰʽˁʰ˂ʱ˃ʶ˂ʶˍʹ˃ʷ˄ʹˋʶˁˎˍˍʰˊˇˁʰ˂˂ʽʷˊʴʶʽʶˌ(Jaganatha
n, 2009), ˃ˇ˄ˍʷ˂ʰʸ˗˖˄ˁʰʽˁ˂ʽ˄ʽˁʷˌʵˇˁʽ˃ʷˌˋʶʰ˄ʻˊ˗ˉˇˎˌ(Al-Wailietal., 2006)Φʃˊˈˋ˒ʰˍʰ 
ˋˍˇʽ˔ʶʾʰ ʰˉˈ ˃ʶ˂ʷˍʶˌ invivo ˎ̄ ˇʵʹ˂˗˄ˇˎ˄ ˈˍʽ ˍˇ ˃ʷ˂ʽ ˃ʶʾ˖ˋʶ ˍˇ ˇʾʵʹ˃ʰ ˁʰʽ ˍʰ ʶˉʾˉʶʵʰ 
ˉˊˇ˒˂ʶʴ˃ˇ˄˖ʵ˗˄ˁˎˍˇˁʽ˄˗˄ (PGE2, IL-сΣ ¢bCŀΣ ƛbh{ ˁʰʽ /h·нύ ˋˍˇ ˉ˂ʱˋ˃ʰΦ ɳˉʾˋʹˌΣ ʷ˔ʶʽ 
ʰˉˇʵʶʽ˔ʻʶʾ ˈˍʽ ˍˇ ˃ʷ˂ʽ ʶ˅ʰˋʻʶ˄ʶʾ ˍʹ ˃ʶˍʰˍˈˉʽˋʹ ˍˇˎˉʰˊʱʴˇ˄ˍʰbCƪ. ˁʰʽ ˖ˌ ʶˁ ˍˇˏˍˇˎ 
ˁʰˍʰˋˍʷ˂˂ʶʽ ˍʹ˄ ˎˉˇʲʱʻ˃ʽˋʹ ˍˇˎˉʰˊʱʴˇ˄ˍʰIkba(Hussein et al., 2012). 
ʆˇ ˃ʷ˂ʽ ʰˉˇʵʶʾ˔ʻʹˁʶ ʶˉʾˋʹˌ ˈˍʽ ˃ʶʽ˗˄ʶʽ ˋʹ˃ʰ˄ˍʽˁʱ ˍʰ ˋˎ˃ˉˍ˗˃ʰˍʰ ˍˇˎ ʲʺ˔ʰ ˋʶ ˉʰʽʵʽʱ ˉˇˎ 
ˉʱˋ˔ˇˎ˄ ʰˉˈ ˂ˇʽ˃˗˅ʶʽˌ ˍˇˎ ʰ˄˗ˍʶˊˇˎ ʰ˄ʰˉ˄ʶˎˋˍʽˁˇˏ ˋˎˋˍʺ˃ʰˍˇˌ (Heppermann & Jones, 
2009)Φ ɮˁˈ˃ʰ ˋʶ ʶ˄ʺ˂ʽˁʶˌ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽˇˏˋʰ˄ ʰ˂ˇʽ˒ʷˌ ˃ʶ ʲʱˋʹ ˍˇ ˃ʷ˂ʽΣ у ˋˍˇˎˌ мл 
ʰˋʻʶ˄ʶʾˌ ˃ʶ ʵʶˊ˃ʰˍʾˍʽʵʰ ˁʰʽ р ˋˍˇˎˌ у ʰˋʻʶ˄ʶʾˌ ˃ʶ ˕˖ˊʾʰˋʹ ʶʾ˔ʰ˄ ˋʹ˃ʰ˄ˍʽˁʺ ʰ˄ʰˁˇˏ˒ʽˋʹ 
ʰˉˈ ˍʰ ˋˎ˃ˉˍ˗˃ʰˍʱ ˍˇˎˌ (Al-waily, etal., 2003). ɾʽʰ ʶ˄ʵʽʰ˒ʷˊˇˎˋʰ ʰ˄ʰ˒ˇˊʱ ˉʶˊʽˋˍʰˍʽˁˇˏ 
ˉʶˊʽʴˊʱ˒ʶʽ ˂ʶˉˍˇ˃ʶˊ˗ˌ ʷ˄ʰ˄ ʰˋʻʶ˄ʺ ˃ʶ ˔ˊˈ˄ʽʰ ˉˇ˃˒ˇ˂ˎʴ˗ʵʹˌʶˉʽʵʶˊ˃ˈ˂ˎˋʹ ̄ ˇˎ 
ʻʶˊʰˉʶˏˍʹˁʶ ˃ʶ ʶˉʾʵʶˋ˃ˇ ʶ˃ˉˇˍʽˋ˃ʷ˄ˇ ˃ʶ ˃ʷ˂ʽ ˃ʶˍʱ ʰˉˈ мр ʶʲʵˇ˃ʱʵʶˌ(Hon, 2005).ʃˇ˂ˏ 
ʶ˄ʵʽʰ˒ʷˊˇ˄ ˉʰˊˇˎˋʽʱʸʶʽ ʶˉʾˋʹˌ ʹ h˄ ʰˁʱ˂ˎ˕ʹΣ ˈˍʽ ˍˇ ˃ʷ˂ʽ ʵʶ˄ ˋˎ˃˃ʶˍʷ˔ʶʽ ̀ ˍʹ ʻʰ˄ʱˍ˖ˋʹ ˍ˖˄ 
ˁʰˊˁʽ˄ʽˁ˗˄ ˁˎˍˍʱˊ˖˄ ˉˇˎ ˉˊˇˁʰ˂ʶʾˍʰʽ ʰˉˈ ˍʹ˄ ʰˁˍʽ˄ˇʲˇ˂ʾʰΣ ˎˉˇʵʶʽˁ˄ˏˇ˄ˍʰˌ ˈˍʽ ˍˇ ˃ʷ˂ʽ 
˃ˉˇˊʶʾ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʹʻʶʾ ˖ˌ ˍˇˉʽˁʺ ˉˊˇ˒ˏ˂ʰ˅ʹ ˁʰˍʱ ˍʹˌ ʲ˂ʶ˄˄ˇʴˇ˄ʾˍʽʵʰˌ ˉˇˎ ˉˊˇˁʰ˂ʶʾˍʰʽ 
ʰˉˈ ˊʰʵʽʶ˄ʷˊʴʶʽʰκ˔ʹ˃ʶʽˇʻʶˊʰˉʶʾʰ ˋʶ ʰˋʻʶ˄ʶʾˌ ˃ʶ ˁʰˊˁʾ˄ˇ (Rao et al., 2017). 
 

1.4.3.  ɮɿʁʅʁɲɹɳɱɳʄʆɹɼɶ ɲʄɮʅɶ 

ɶ ʵʽʷʴʶˊˋʹ ˍˇˎ ʰ˄ˇˋˇˉˇʽʹˍʽˁˇˏ ˋˎˋˍʺ˃ʰˍˇˌ ʶʾ˄ʰʽ ʰ˄ʴˁʰʾʰ ˋʶ ˉʶˊʽˉˍ˗ˋʶʽˌ ʶ˅ʰˋʻʷ˄ʹˋʹˌ ˍˇˎΣ 
ˁʰʻ˗ˌ ʰˋʻʶ˄ʶʾˌ ˃ʶ ʰʵˏ˄ʰ˃ˇ ʰ˄ˇˋˇˉˇʽʹˍʽˁˈ ˋˏˋˍʹ˃ʰ ˉʶˊʱ ʰˉˈ ˍˇ˄ ˁʾ˄ʵˎ˄ˇ ˋˎ˔˄˗˄ 
˂ˇʽ˃ˈ˅ʶ˖˄ ˉˇˎ ʰ˄ˍʽ˃ʶˍ˖ˉʾʸˇˎ˄Σ ʻʶ˖ˊʶʾˍʰʽ ˈˍʽ ʵʽʰˍˊʷ˔ˇˎ˄ ʰˁˈ˃ʰ ˁʰʽ ʰˎ˅ʹ˃ʷ˄ˇ ˁʾ˄ʵˎ˄ˇ 
ʶ˃˒ʱ˄ʽˋʹˌ ˁʰˊˁʾ˄ˇˎΦ ɶ ʴʺˊʰ˄ˋʹ ʶʾ˄ʰʽ ˃ʽʰ ˉʶˊʾˉˍ˖ˋʹ ˈˉˇˎ ˍˇ ʰ˄ˇˋˇˉˇʽʹˍʽˁˈ ˋˏˋˍʹ˃ʰ 
ʶ˅ʰˋʻʶ˄ʶʾ ˒ˎˋʽˁʱΣ ˋˎ˄ˇʵʶˎˈ˃ʶ˄ʹ ʰˉˈ ˉʰˊʰˍʶˍʰ˃ʷ˄ʹ ʷˁʻʶˋʹ ˋʶ ˁʰˊˁʽ˄ˇʴˈ˄ˇˎˌ ˉʰˊʱʴˇ˄ˍʶˌ 
ʻʰ ˃ˉˇˊˇˏˋʶ ʵˎ˄ʹˍʽˁʱ ˄ʰ ʁˎ ˄ˇʺˋʶʽ ˍʹ ˋˎ˔˄ˈˍʹˍʰ ʶ˃˒ʱ˄ʽˋʹˌ ˁʰˊˁʾ˄ˇˎ. ɳˉˇ˃ʷ˄˖ˌ ˋˏ˃˒˖˄ʰ 
˃ʶ ˍʹ˄ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰ ˍˇ ˁ˂ʶʽʵʾ ʴʽʰ ˍʹ˄ ˉˊˈ˂ʹ˕ʹ ˍˇˎ ˁʰˊˁʾ˄ˇˎ ʶʾ˄ʰʽ ʹ ʲʶ˂ˍʾ˖ˋʹ ˍˇˎ 
ʰ˄ˇˋˇˉˇʽʹˍʽˁˇˏ ˋˎˋˍʺ˃ʰˍˇˌ ˁʰʽ ʹ ˔ˊʺˋʹ ˍˇˎ ˃ʶ˂ʽˇˏ ˒ʰʾ˄ʶˍʰʽ ˄ʰ ʷ˔ʶʽ ʰ˄ˇˋˇʵʽʶʴʶˊˍʽˁʷˌ 
ʽʵʽˈˍʹˍʶˌΦ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰ ˉˇʽˁʽ˂ʾʶˌ ˃ʶ˂ʽˇˏ ˈˉ˖ˌ ManukaΣ ʷ˔ʶʽ ʲˊʶʻʶʾ ˈˍʽ ʶˉʱʴˇˎ˄ ˍʹ˄ 
ˉʰˊʰʴ˖ʴʺ ˋʹ˃ʰ˄ˍʽˁʱ ˒˂ʶʴ˃ˇ˄˖ʵ˗˄ ˁˎˍˇˁʽ˄˗˄ ˈˉ˖ˌ TNF-a, IL-1b ˁ ʰʽ IL-с ˋʶ ˁˏˍˍʰˊʰ Mс ˁʰʽ 
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ʰ˄ʻˊ˗ˉʽ˄ʰ˖˄ ˃ˇ˄ˇˁˎˍˍʱˊ˖˄ ˋʶ ˋˏʴˁˊʽˋʹ ˃ʶ ˁˏˍˍʰˊʰ ˉˇˎ ʵʶ˄ ʵʷ˔ʻʹˁʰ˄ ʻʶˊʰˉʶʾʰ(Kudva et 
al., 2020).  
 

1.4.5  ɮɿʆɹɾɳʆɮɽɽɮʀɹʁɱʁɿʁ ɲʄɮʅɶ 

ɶ ˃ʶˍʱ˂˂ʰ˅ʹ ˁʰʽ ʹ ˋˎˋˋ˗ˊʶˎˋʺ ˃ʶˍʰ˂˂ʱ˅ʶ˖˄ ʶʾ˄ʰʽ ʷ˄ʰˌ  ˉʰˊʱʴˇ˄ˍʰˌ ˉˇˎ ˇʵʹʴʶʾ ˋʶ ˁʰˊˁʾ˄ˇ 
(Martincorena & Campbell, 2015)Φ ʆˇ ˃ʷ˂ʽ ʷ˔ʶʽ ʰˉˇʵʶʽ˔ʻʶʾ ˈˍʽ ʷ˔ʶʽ ʰ˄ˍʽ˃ʶˍʰ˂˂ʰ˅ʽˇʴˈ˄ˇ 
ʵˊʱˋʹ(Saxena et al., 2010)Φ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰ ʰˉˇʵʶʾ˔ʻʹˁʶ ˈˍʽ ˉʰˊˇˎˋʽʱʸʶʽ ˉˊˇˋˍʰˍʶˎˍʽˁʱ 
ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˋˍˇ 5b! ˍˇˎ Escherichiacoli ˉˇˎ ʶˁˍʷʻʹˁʰ˄ ˋʶ ʽˇ˄ʾʸˇˎˋʶˌ ʰˁˍʽ˄ˇʲˇ˂ʾʶˌ 
(UVorgamma)(Wang et al., 2002)Φ ʃʰˊʰˍʹˊʺʻʹˁʶ ˈˍʽ ˇˊʽˋ˃ʷ˄ʰ ʴˇ˄ʾʵʽʰ όǳƳǳ/Σ ǊŜŎ! ˁʰʽ 
ǳƳǳ5ύ ˉˇˎ ʰˉˇˍʶ˂ˇˏ˄ ˃ʷˊˇˌ ˍʹˌ ˃ʶˍʰ˂˂ʰ˅ˇʴʷ˄ʶˋʹˌ ˃ʶ ˍʹ ˃ʶˋˇ˂ʱʲʹˋʹ {h{ 
ˎˉˇˊˎʻ˃ʾˋˍʹˁʰ˄Σ ˉˊˇˋˍʰˍʶˏˇ˄ˍʰˌ ʷˍˋʽ ˍʰ ˁˏˍˍʰˊʰ ʰˉˈ ˃ˇ˄ˇˉʱˍʽʰ ʶˉʽʵʽˈˊʻ˖ˋʹˌΣ ˍʰ ˇˉˇʾʰ 
ʶʾ˄ʰʽʶˉʽˊˊʶˉʶʾˌ ˋʶ ˋ˒ʱ˂˃ʰˍʰΦ(Kudva et al., 2020). 
ʆʷ˂ˇˌ ˃ʽʰ ˉˇʽˁʽ˂ʾʰ ʰˉˈ ˃ʷ˂ʽ ˍʹˌ ʸˇˏʴˁ˂ʰˌ ˍʹˌ ɾʰ˂ʰʽˋʾʰˌ ʷ˔ʶʽ ʵʶʾ˅ʶʽ ˋʹ˃ʰ˄ˍʽˁʺ ʰ˄ˍʽˁʰˊˁʽ˄ʽˁʺ 
ʵˊʱˋʹ ˁʰˍʱ ˁˎˍˍʰˊʽˁ˗˄ ˋʶʽˊ˗˄: h ˄ʻˊ˗ˉʽ˄ˇˎ ˃ʰˋˍˇˏΣ ˋˍˈ˃ʰˍˇˌΣ  ˍˊʰ˔ʺ˂ˇˎ ˍʹˌ ˃ʺˍˊʰˌ ˁʰʽ  
ˇˋˍʶˇˋʰˊˁ˗˃ʰˍˇˌ(Fauzi et al., 2011)(Ghashm et al., 2010). 
 

1.4.6  ɮɿʆɹɾɹɼʄʁɰɹɮɼɶ  ɲʄɮʅɶ 

ʆˇ ˃ʷ˂ʽ ˉʰˊˇˎˋʽʱʸʶʽ ʰ˄ˍʽ˃ʽˁˊˇʲʽʰˁʺ ˁʰʽ ʶˉˇˎ˂˖ˍʽˁʺ ʵˊʱˋʹ ˁʰʽ ʶʾ˄ʰʽ ʺʵʹ ˃ʽʰ ʶʴˁʶˁˊʽ˃ʷ˄ʹ 
˃ʷʻˇʵˇˌ ˃ʶ ˍˇˉʽˁʺ ʶ˒ʰˊ˃ˇʴʺΣ ʴʽʰ ˍʹ˄ ʶ˄ʾˋ˔ˎˋʹ ˍʹˌ ʶˉˇˏ˂˖ˋʹˌ ˉ˂ʹʴ˗˄ ˍˇˎ ʵʷˊ˃ʰˍˇˌ 
(Molan, 2006)ʅʶ ʰ˄ˍʾʻʶˋʹ ˃ʶ ˍʰ ˉʰˊʰʵˇˋʽʰˁʱ ʰ˄ˍʽ˃ʽˁˊˇʲʽʰˁʱ ˒ʱˊ˃ʰˁʰΣ ʵʶ˄ ʷ˔ʶʽ ʰ˄ʰ˒ʶˊʻʶʾ 
ʰ˄̒ʶˁˍʽˁˈˍʹˍʰ ˋˍˇ ˃ʷ˂ʽ (Nolan et al., 2020)(Cooper&Jenkins, 2009;). 
ɮˎˍˈ ˉʽʻʰ˄ˈˍʰˍʰ ˋ˔ʶˍʾʸʶˍʰʽ ˃ʶ ˍˇˎˌ ˉˇ˂˂ʰˉ˂ˇˏˌ ˃ʹ˔ʰ˄ʽˋ˃ˇˏˌ ˍʹˌ ʰ˄ˍʽ˃ʽˁˊˇʲʽʰˁʺˌ ʵˊʱˋʹˌΣ 
ˁʰʻʽˋˍ˗˄ˍʰˌ ʵˏˋˁˇ˂ˇ ʴʽʰ ˍʰ ˉʰʻˇʴˈ˄ʰ ˄ʰ ʰ˄ʰˉˍˏ˅ˇˎ˄ ʰ˄ʻʶˁˍʽˁˈˍʹˍʰ(Nolan et al., 
2020)(Nolan et al., 2019). ɮˎˍˈ ʶʾ˄ʰʽ ʷ˄ʰ ˋʹ˃ʰ˄ˍʽˁˈ ˔ʰˊʰˁˍʹˊʽˋˍʽˁˈ ʵʶʵˇ˃ʷ˄ˇˎ ˈˍʽ ʷ˄ʰ 
ʰˎ˅ʰ˄ˈ˃ʶ˄ˇ ˁ˂ʱˋ˃ʰ ˉʰʻˇʴˈ˄˖˄ ʲʰˁˍʹˊʾ˖˄ ˃ʶˍʰˍˊʷˉʶˍʰʽ ˋʶ ζˎˉʶˊʲʰˁˍʺˊʽʰη 
ʰ˄ʰˉˍˏˋˋˇ˄ˍʰˌ ʰ˄ˍˇ˔ʺ ˋʶ ˉˇ˂˂ʱ ˒ʱˊ˃ʰˁʰ ˋˍʰ ʰ˄ˍʽʲʽˇˍʽˁʱΣ ˈˉ˖ˌ ʰ˄ˍʽˁʰˍˇˉˍˊʾʸʶˍʰʽ ʰˉˈ ˍˇ˄ 
ʰˎ˅ʹ˃ʷ˄ˇ ʰˊʽʻ˃ˈ ˄ˇˋˇˁˇ˃ʶʽʰˁ˗˄ ˂ˇʽ˃˗˅ʶ˖˄ ˃ʶ ʰ˄ʻʶˁˍʽˁʱ ʲʰˁˍʺˊʽʰ (Gashaw et al., 2018). 
  ɶ ʰ˄ˍʽ˃ʽˁˊˇʲʽʰˁʺ ʵˊʱˋʹ ˍˇˎ ˃ʶ˂ʽˇˏ ˒ʰʾ˄ʶˍʰʽ ˄ʰ ˋ˔ʶˍʾʸʶˍʰʽ ʰˊ˔ʽˁʱ ˃ʶ ˍʹ˄ ˇ˅ʶʽʵʱˋʹ ˍʹˌ 
ʴ˂ˎˁˈʸʹˌΣ ʷ˄ʰ ʷ˄ʸˎ˃ˇ ˉˇˎ ʶˁˁˊʾ˄ʶˍʰʽ ʰˉˈ ˍʹ ˃ʷ˂ʽˋˋʰΣ ˍˇ ˇˉˇʾˇΣ ˉʰˊˇˎˋʾʰ ˄ʶˊˇˏΣ ˃ʶˍʰˍˊʷˉʶʽ 
ˍʹ ʴ˂ˎˁˈʸʹ ˍˇˎ ˃ʶ˂ʽˇˏ ˋʶ ʴ˂ˎˁˇ˄ʽˁˈ ˇ˅ˏ ˁʰʽ ˎˉʶˊˇ˅ʶʾʵʽˇ ˍˇˎ ˎʵˊˇʴˈ˄ˇˎ όI2O2ύΦ ʆˇ ˍʶ˂ʶˎˍʰʾˇ 
ʶʾ˄ʰʽ ʲʰˁˍʹˊʽˇˁˍˈ˄ˇΣ ʰˁˈ˃ʹ ˁʰʽ ˋˍʽˌ ˔ʰ˃ʹ˂ʷˌ ˋˎʴˁʶ˄ˍˊ˗ˋʶʽˌ ˉˇˎ ˉʰˊʱʴˇ˄ˍʰʽ ˋˍˇ ˃ʷ˂ʽΣ ˁʰʽ 
ʻʶ˖ˊʶʾˍʰʽ ˖ˌ ʷ˄ʰˌ ʰˉˈ ˍˇˎˌ ˁˏˊʽˇˎˌ ʰ˄ˍʽ˃ʽˁˊˇʲʽʰˁˇˏˌ ˃ʹ˔ʰ˄ʽˋ˃ˇˏˌ ˍˇˎ ˃ʶ˂ʽˇˏ(Nolan et al., 
2020). ɶ ˉʰˊʰʴ˖ʴʺ ˎˉʶˊˇ˅ʶʽʵʾˇˎ ʶʾ˄ʰʽ ˎ˕ʹ˂ˈˍʶˊʹ ˈˍʰ˄ ˍˇ ˃ʷ˂ʽ ʷ˔ʶʽ ˔ʰ˃ʹ˂ˈˍʶˊʹ 
ˋˎʴˁʷ˄ˍˊ˖ˋʹ ˋʰˁ˔ʱˊ˖˄ ˂ˈʴ˖ ˍʹˌ ˎ˕ʹ˂ˈˍʶˊʹˌ ʶ˄ʸˎ˃ʽˁʺˌ ʵˊʰˋˍʹˊʽˈˍʹˍʰˌ ˍʹˌ ˇ˅ʶʽʵʱˋʹˌ ˍʹˌ 
ʴ˂ˎˁˈʸʹˌ ˉʰˊˇˎˋʾʰ ˄ʶˊˇˏ(Bang et al., 2003). 
ʂˍʰ˄ ˍˇ ˃ʷ˂ʽ ʶ˒ʰˊ˃ˈʸʶˍʰʽ ˋˍʹ˄ ˉʶˊʽˇ˔ʺ ˍˇˎ ˍˊʰˏ˃ʰˍˇˌΣ ʹ ʰˉˈˋˎˊˋʹ ˍˇˎ ˄ʶˊˇˏ ʰˉˈ ˍˇ 
ˍˊʰˏ˃ʰ ˂ˈʴ˖ ˍʹˌ ˎ˕ʹ˂ʺˌ ˖ˋ˃˖ˍʽˁˈˍʹˍʰˌ ˍˇˎ ˃ʶ˂ʽˇˏ ʲˇʹʻʱ ʰˎˍˈ˃ʰˍʰ ˍʹ ʵʽʰʵʽˁʰˋʾʰ 
ʰˉʶ˂ʶˎʻʷˊ˖ˋʹˌ ˎˉʶˊˇ˅ʶʽʵʾˇˎ ˍˇˎ ˎʵˊˇʴˈ˄ˇˎΦ ɾʽʰ ˋʹ˃ʰ˄ˍʽˁʺ ˂ʶˉˍˇ˃ʷˊʶʽʰ ʶʾ˄ʰʽ ˈˍʽ ʰˎˍʺ ʹ 
ʰˉʶ˂ʶˎʻʷˊ˖ˋʹ ʶ˅ʰˉ˂˗˄ʶˍʰʽ ʶʴˁʰʾˊ˖ˌΣ ʰˉˇˍˊʷˉˇ˄ˍʰˌ ˍʹ ˋˎˋˋ˗ˊʶˎˋʹ ˁʰʽ ˍʽˌ ˁˎˍˍʰˊˇˍˇ˅ʽˁʷˌ 
ˋˎʴˁʶ˄ˍˊ˗ˋʶʽˌ ˎˉʶˊˇ˅ʶʽʵʾˇˎ ˍˇˎ ˎʵˊˇʴˈ˄ˇˎ (Bang et al., 2003).  
   ʅʶ ʵʶˏˍʶˊˇ ʶˉʾˉʶʵˇ ʹ ʰ˄ˍʽ˃ˁˊˇʲʽʰˁʺ ʵˊʱˋʹ ˒ʰʾ˄ʶˍʰʽ ˄ʰ ˋ˔ʶˍʾʸʶˍʰʽ ˃ʶ ˍˇ ʰ˄ˍʽ˃ʽˁˊˇʲʽʰˁˈ 
˃ˈˊʽˇ ˃ʶʻˎ˂ʴ˂ˎˇ˅ʱ˂ʹ όaDhύΣ ʷ˄ʰ ˉʰˊʱʴ˖ʴˇ ˉˎˊˇˋˍʰ˒ˎ˂˂ʽˁˇˏ ˇ˅ʷˇˌ ˉˇˎ ʰˉʰ˄ˍʱˍʰʽ ˋˍˇ 
Manukahoney.  (Gethin et al., 2008), (Mandal & Mandal, 2011). 
ʆˇ˃ʷ˂ʽManukaʁ ʾ˄ʰʽˍˇˉʽˇʴ˄˖ˋˍˈ˃ʷ˂ʽ˔˖ˊʾˌˎˉʶˊˇ˅ʶʾʵʽˇ. 
ʆˇ˄ʷˁˍʰˊˍ˖˄˂ˇˎ˂ˇˎʵʽ˗˄ˍˇˎʵʷ˄ˍˊˇˎManuka (Leptospermumscoparium) 
ˉʶˊʽʷ˔ʶʽˎ˕ʹ˂ʷˌˉˇˋˈˍʹˍʶˌʵʽˎʵˊˇ˅ˎʰˁʶˍˈ˄ʹˌ. 
ɶʵʽˎʵˊˇ˅ˎʰˁʶˍˈ˄ʹ˃ʶˍʰˍˊʷˉʶˍʰʽ˃ʹʶ˄ʸˎ˃ʰˍʽˁʱʰˉˈˍʹ˄ʰ˄ˍʾʵˊʰˋʹMaillard̀ MʁGO(Nolan et al., 
2019). ʃʽˋˍʶˏʶˍʰʽˈˍʽʹˉʰˊˇˎˋʾʰ MGO 
ˋˍˇ˃ʷ˂ʽʰ˄ʰˋˍʷ˂˂ʶʽˍˇʷ˄ʸˎ˃ˇˎˉʶˊˇ˅ʶʽʵʱˋʹˍʹˌʴ˂ˎˁˈʸʹˌˁʰʻ˗ˌʵʶ˄ˉʰˊʱʴʶˍʰʽˎˉʶˊˇ˅ʶʾʵʽˇˍˇˎˎ
ʵˊˇʴˈ˄ˇˎ(Majtanetal., 2014). 



 
40 

ʆˇ ˃ʷ˂ʽ ʵʽʰʻʷˍʶʽ ʶˉʽˉ˂ʷˇ˄ ˃ˈˊʽʰ ˉˇˎ ʰˋˁˇˏ˄ ʱ˃ʶˋʹ ʰ˄ˍʽ˃ʽˁˊˇʲʽʰˁʺ ʵˊʱˋʹΣ 
ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄˖˄ ˉˇ˂ˎ˒ʰʽ˄ˇ˂ʽˁ˗˄ ʶ˄˗ˋʶ˖˄ ό˒ʰʽ˄ˇ˂ʽˁʱ ˇ˅ʷʰΣ ˒˂ʰʲˇ˄ˇʶʽʵʺ ˁʰʽ 
ˍʰ˄ʾ˄ʶˌύ ˁʰʽ ʰ˄ˍʽ˃ʽˁˊˇʲʽʰˁʱ ˉʶˉˍʾʵʽʰ ˈˉ˖ˌ ˍˇ άbeedefensin-1έΣ ʶˉʾˋʹˌ ʴ˄˖ˋˍˈ ˖ˌroyalisin) 
ʽˋ˔ˎˊʺ ʵˊʱˋʹ ʰ˂˂ʱ ˃ˈ˄ˇ ʷ˄ʰ˄ˍʽ Gram ʻʶˍʽˁ˗˄ ʲʰˁˍʹˊʾ˖˄ ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄˖˄ ˍ˖˄ B. 
subtilis, S. aureus ˁʰʽ Paenibacilluslarvae(Alvarez-Suarezetal., 2014)(Gethin et al., 
2008)(Kwakman et al., 2010)(Mavricetal., 2008). ʆʷ˂ˇˌ, 
ʰ˅ʾʸʶʽ˄ʰˋʹ˃ʶʽ˖ʻʶʾˇˍʽ̄́ˈˋ˒ʰˍʶˌ˃ʶ˂ʷˍʶˌʷʵʶʽ˅ʰ˄ˈˍʽˍˇ˃ʷ˂ʽˉʰˊˇˎˋʽʱʸʶʽʶˉʾˋʹˌʵˊʱˋʹʶ˄ʱ˄ˍʽʰˋʶ
ʱ˂˂ʰˉʰʻˇʴˈ˄ʰˈˉ˖ˌ˃ˏˁʹˍʶˌˁʰʽʽˇˏˌˈˉ˖ˌCandidaalbicans, Candidaauris, 
ʽˈˌʰˉ˂ˇˏʷˊˉʹˍʰˁʰʽʽˈʰ˄ʶ˃ʶˎ˂ˇʴʽʱˌ-ʸ˖ˋˍʺˊʰ(de Groot et al., 2021);(Hermanns et al., 
2019)ϊ(Naiketal., 2021)(Shahzad&Cohrs, 2015). ɳˉʽˉ˂ʷˇ˄Σ ˍˇ ˃ʷ˂ʽ ˃ˉˇˊʶʾ ˄ʰ ʶ˅ʰ˂ʶʾ˕ʶʽ ˍʰ 
ʲʽˇ˒ʾ˂˃ όʲʽˇ˃ʶ˃ʲˊʱ˄ʶˌΣ ˉˊˇˋˁˈ˂˂ʹˋʹ ˁˎˍˍʱˊ˖˄ ˍˇˎ ˃ʽˁˊˇˇˊʴʰ˄ʽˋ˃˗˄ ˃ʶˍʰ˅ˏ ˍˇˎˌ ʰ˂˂ʱ ˁʰʽ 
˃ʶ ˍʹ˄ ʰ˄ˍʾˋˍˇʽ˔ʹ ʶˉʽ˒ʱ˄ʶʽʰ ˁʱʻʶ ˒ˇˊʱύ Σ ˍʰ ˇˉˇʾʰ ʶʾ˄ʰʽ ʶˉʾ˃ˇ˄ʰ ˁʰʽ ʵˏˋˁˇ˂ˇ ˄ʰ 
ʰ˄ˍʽ˃ʶˍ˖ˉʽˋˍˇˏ˄ ˃ʶ ʰ˄ˍʽʲʽˇˍʽˁʱ, 2020)(Pleeging et al., 2020) 
 

1.4.7.  ɳʃʁʇɽʍʆɹɼɶ  ɲʄɮʅɶ 

ʆˇ ˃ʷ˂ʽ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ʴʽʰ ˍʹ˄ ʶˉˇˏ˂˖ˋʹ ˉ˂ʹʴ˗˄ ʰˉˈ ˍʹ˄ ʰˊ˔ʰʽˈˍʹˍʰ 
ʶ˅ʰʽˍʾʰˌˍ˖˄ʰ˄ˍʽ˃ʽˁˊˇʲʽʰˁ˗˄ ˁʰʽ ʻʶˊʰˉʶˎˍʽˁ˗˄ ʵˊʰˋˍʹˊʽˇˍʺˍ˖˄ ˍˇˎ ˁʰʽ ˇʽ ˉˊ˗ˍʶˌ 
ˉʶˊʽʴˊʰ˒ʷˌ ˔ˊˇ˄ˇ˂ˇʴˇˏ˄ˍʰʽ ʰˉˈ ˍˇ нсллςннлл ˉΦʋΦ ˋˍʹ˄ ɮʾʴˎˉˍˇ(Smaropoulos& Cremers, 
2021). ʆʰ ˍʶ˂ʶˎˍʰʾʰ ˔ˊˈ˄ʽʰ ʷ˔ʶʽ ˁʰʻʽʶˊ˖ʻʶʾ ʹ ˔ˊʺˋʹ ˍˇˎ ˃ʶ˂ʽˇˏ ˒ʰˊ˃ʰˁʶˎˍʽˁˇˏ-ʽʰˍˊʽˁˇˏ 
ʲʰʻ˃ˇˏ όmedicalgradehoney)(MGHύ ˁˎˊʽ˗ˌ ˖ˌ ʶˉˇˎ˂˖ˍʽˁˈˌ ˉʰˊʱʴˇ˄ˍʰˌΦ  
 
ʁʽ ˃ʹ ˋˎ˃ʲʰˍʽˁˇʾ ˍˊˈˉˇʽ ʶ˒ʰˊ˃ˇʴʺˌ ˍˇˎ ˃ʶ˂ʽˇˏ ˉʶˊʽ˂ʰ˃ʲʱ˄ˇˎ˄ ˎˉˇʵˈˊʽʰΣ ʶ˄ʵˇˁˇʽ˂ʽʰˁʺΣ 
ˁˇʽ˂ʽʰˁʺ ˁʰʽ ʰˉˈ ˍˇˎ ˋˍˈ˃ʰˍˇˌ ˔ˇˊʺʴʹˋʹ ˋʶ ˄ʷʶˌ ʶ˄ʵʶʾ˅ʶʽˌΣ ˈˉ˖ˌ ˃ʶˍʱ ʰˉˈ ˔ʶʽˊˇˎˊʴʽˁʺ 
ʶˉʷ˃ʲʰˋʹ ˉʰ˔ʷˇˌ ʶ˄ˍʷˊˇˎΣ ʲ˂ʶ˄˄ˇʴˇ˄ʾˍʽʵʰ ˁʰʽ ʶ˅ʰʴ˖ʴʺ ʵˇ˄ˍʽ˗˄Φ ʆˇ ˃ʷ˂ʽ ʶˉʽʵʶʽˁ˄ˏʶʽ 
ˋˍʰʻʶˊʱ ʶˎʶˊʴʶˍʽˁʷˌ ʻʶˊʰˉʶˎˍʽˁʷˌ ʽʵʽˈˍʹˍʶˌΣ ʶˁʵʹ˂˗˄ˇ˄ˍʰˌ  ʰ˄ˍʽ˃ʽˁˊˇʲʽʰˁʺ ˁʰʽ 
ˉˊˇ˒ˎ˂ʰˁˍʽˁʺ ʵˊʱˋʹΣ ˃ʶʽ˗˄ˇ˄ˍʰˌ ˍʹ ˒˂ʶʴ˃ˇ˄ʺ ˁʰʽ ˋˎ˃ʲʱ˂˂ˇ˄ˍʰˌ ˋˍʹ˄ ʰˉˇ˃ʱˁˊˎ˄ˋʹ ˍ˖˄ 
ˉ˂ʹʴ˗˄ ˁʰʽ ˉˊˇˁʰ˂˗˄ˍʰˌ ʶˉˇˏ˂˖ˋʹΣ ʶˉʽʻʹ˂ʽˇˉˇʾʹˋʹ Σ ʶ˄˗ ʶ˃˒ʰ˄ʾʸʶʽ ˁʰʽ ʰ˄ʰ˂ʴʹˍʽˁʺ 
ʵˊʱˋʹ(Pleeging et al., 2022) 
 
ʃˇ˂ˏ ˉˊˈˋ˒ʰˍʰ ʵˇˁʽ˃ʱˋˍʹˁʶ ʹ ˔ˊʺˋʹ ˍˇˎ ˋʶ ˉ˂ʹʴ˖˃ʷ˄ˇˎˌ ˊʽ˄ˈˁʶˊˇˎˌ ˃ʶ ˉˇ˂ˏ ʶ˄ʻʰˊˎ˄ˍʽˁʱ 
ʰˉˇˍʶ˂ʷˋ˃ʰˍʰΦ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰ Σˎˉʺˊ˅ʶ ˍʰ˔ʶʾʰ ʶˉˇˏ˂˖ˋʹ ˋʶ ˈ˂ʶˌ ˍʽˌ ˉʶˊʽˉˍ˗ˋʶʽˌΣ ʶ˄˗ ʹ 
˃ˈ˂ˎ˄ˋʹ ˎˉˇ˔˗ˊʹˋʶΦ ʆˇ aDI  (MedicalGradeHoney) ʵʹ˃ʽˇˎˊʴʶʾ ʷ˄ʰ ˎʴˊˈ ˁʰʽ 
ʰ˄ˍʽ˒˂ʶʴ˃ˇ˄˗ʵʶˌ ˉʶˊʽʲʱ˂˂ˇ˄ ˉ˂ʹʴ˗˄Σ ʶ˄˗ ˉˊˇʱʴʶʽ ˋ˔ʶʵˈ˄ ˈ˂ʰ ˍʰ ˋˍʱʵʽʰ ˋˍʽˌ ʵʽʰʵʽˁʰˋʾʶˌ 
ʶˉˇˏ˂˖ˋʹˌ ˍˇˎ ˍˊʰˏ˃ʰˍˇˌΣ ˈˉ˖ˌ ˍˇ˄ ʰˎˍˇ˂ˎˍʽˁˈ ˁʰʻʰˊʽˋ˃ˈΣ ˍʹ˄ ʰʴʴʶʽˇʴʷ˄ʶˋʹ ˁʰʽ ˍʹ˄ 
ʶˉʰ˄ʶˉʽʻʹ˂ʽˇˉˇʾʹˋʹΦ  ʆˇ aDI ʰˉˇˍʶ˂ʶʾ ˃ʽʰ ʽˋ˔ˎˊʺ ʻʶˊʰˉʶʾʰ ʴʽʰ ˍʹ ʻʶˊʰˉʶʾʰ 
ˍˊʰˎ˃ʰˍʽˋ˃ʷ˄˖˄ ˊʽ˄ˈˁʶˊ˖˄Σ ʰ˄ʶ˅ʱˊˍʹˍʰ ʰˉˈ ˍʹ ˋˇʲʰˊˈˍʹˍʰ ˍˇˎ ˍˊʰˏ˃ʰˍˇˌΦ ʁʽ ˉ˂ʹʴʷˌ ˉˇˎ 
ʷ˒ʶˊʰ˄ ˍʰ ʸ˗ʰ ˋˍʹ˄ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ˃ʶ˂ʷˍʹ ˉˇʽˁʾ˂˂ˇˎ˄ ʰˉˈ ʰˉ˂ˇˏˌ ˍˊʰˎ˃ʰˍʽˋ˃ˇˏˌ ˃ʷ˔ˊʽ 
ˉ˂ʹʴʷˌ ʰˉˈ ˉˎˊˇʲˇ˂ʽˋ˃ˈΦ ʁʽ ʽˋ˔ˎˊʷˌ ʰ˄ˍʽ˃ʽˁˊˇʲʽʰˁʷˌ ˁʰʽ ʶˉˇˎ˂˖ˍʽˁʷˌ ʽʵʽˈˍʹˍʶˌ ˍˇ 
ˁʰʻʽˋˍˇˏ˄ ʷ˄ʰ ʶˏˁˇ˂ˇ ˁʰʽ ʶˎʷ˂ʽˁˍˇ ˉˊˇʿˈ˄ ˉˇˎ ˃ˉˇˊʶʾ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʹʻʶʾ ˋʶ ˈ˂ʰ ˍʰ ʶʾʵʹ 
ˉ˂ʹʴ˗˄(Marais et al., 2021). 
ɮ˄ʱ˂ˇʴʹ ʵˊʱˋʹ ʰ˄ʰ˒ʷˊʶˍʰʽ ˁʰʽ ˋʶ ʴʱˍʰ ˃ʶ ˉ˂ʺˊʹ ʰˉ˗˂ʶʽʰ ʵʷˊ˃ʰˍˇˌ ˋˍˇ млл҈ ˍʹˌ 
ˉʶˊʽ˒ʷˊʶʽʰˌ ˍˇˎ ʱˁˊˇˎ ʰˉˈ ˍˇ˄ ʰʴˁ˗˄ʰ ˃ʷ˔ˊʽ ˍˇ ˉˈʵʽΦɶ ˉˊˇʹʴ˃ʷ˄ʹ ʶˉʰ˄ˇˊʻ˖ˍʽˁʺ 
˔ʶʽˊˇˎˊʴʽˁʺ ʺ ˇ ʰˁˊ˖ˍʹˊʽʰˋ˃ˈˌ ˍˇˎ ˉˇʵʽˇˏ ʵʶ˄ ʺˍʰ˄ ʰˉˇʵʶˁˍˈˌ ʴʽʰ ˍˇ˄ ʽʵʽˇˁˍʺˍʹΣ 
ʶˉˇ˃ʷ˄˖ˌ ʶˉʽ˂ʷ˔ʻʹˁʶ ʹ ʻʶˊʰˉʶʾʰ ˃ʶ ʽʰˍˊʽˁˈ ˃ʷ˂ʽΦ ʅʶ пф ʹ˃ʷˊʶˌΣ ˉʰˊʰˍʹˊʺʻʹˁʶ ˃ʶʾ˖ˋʹ ˍˇˎ 
ˍˊʰˏ˃ʰˍˇˌ ˁʰˍʱ ул҈Φ ɶ ˉ˂ʹʴʺ ʶˉˇˎ˂˗ʻʹˁʶ ˉ˂ʺˊ˖ˌ ˃ʶ ʵʶˏˍʶˊʹ 
ʶ˒ʰˊ˃ˇʴʺΣ˃ʶhˉˇˍʷ˂ʶˋ˃ʰˍʹ˄ʶˉʰ˄ʶ˃˒ʱ˄ʽˋʹ ˍˊʽ˔˗˄ ˁʰʽ ʶ˂ʱ˔ʽˋˍʶˌ ˇˎ˂ʷˌΦ ɶ ˉ˂ʺˊʹˌ ˂ʶʽˍˇˎˊʴʾʰ 
ʰˉˇˁʰˍʰˋˍʱʻʹˁʶ ˋˍˇ ˉˊˇˋʲʶʲ˂ʹ˃ʷ˄ˇ ˉˈʵʽ (Lukanc et al., 2020).  
ʃʽˇ ʰ˄ʰ˂ˎˍʽˁʱ ˍˇ ʽʰˍˊʽˁˇˏ ʲʰʻ˃ˇˏ ˃ʷ˂ʽ ˋˍʹ˄ ʁ˂˂ʰ˄ʵʾʰΣ ʶ˒ʰˊ˃ˈˋˍʹˁʶ ˋʶ ˇ˂ˈˁ˂ʹˊʹ ˍʹ˄ 
ʶˉʽ˒ʱ˄ʶʽʰ ˍˇˎ ˍˊʰˏ˃ʰˍˇˌ ˁʰʽ ˋˍˇ˄ ʻˏ˂ʰˁʰ ˍˇˎ ʵʷˊ˃ʰˍˇˌ ˁʰʽ ˍˇ ˍˊʰˏ˃ʰ ˁʰ˂ˏ˒ʻʹˁʶ ˃ʶ ʷ˄ʰ 
ˋˍˎ˂ʶˈ ʰˉˇˋˍʶʽˊ˖˃ʷ˄ʹˌ ʴʱʸʰˌ aŜƭƻƭƛƴ. ʆˇ aŜƭƻƭƛƴ ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ˃ʽʰ ʵʽʱˍˊʹˍʹ ˃ʶ˃ʲˊʱ˄ʹ 
˔ʰ˃ʹ˂ʺˌ ˉˊˈˋ˒ˎˋʹˌΣ ʶ˅ʰʽˊʶˍʽˁʱ ʰˉˇˊˊˇ˒ʹˍʽˁˈ ʲʰ˃ʲʱˁʽκʰˁˊˎ˂ʽˁˈ ʶˉʾʻʶ˃ʰ ˁʰʽ ˎʵˊˈ˒ˇʲˇ 
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ˋˍˊ˗˃ʰ ˋˍʺˊʽ˅ʹˌΦ ʆˇ ˉ˂ʰˋˍʽˁˈ ˒ʽ˂˃ ˎˉʱˊ˔ʶʽΣ ˈˉ˖ˌ ʰ˄ʰ˒ʷˊʶˍʰʽΣ ʴʽʰ ˄ʰ ʰˉˇˍˊʷ˕ʶʽ ˍʹ˄ 
ˉˊˇˋˁˈ˂˂ʹˋʹ ˍˇˎ ʶˉʾʵʶˋ˃ˇˎ ˋˍʹ˄ ʶˉʽ˒ʱ˄ʶʽʰ ˍˇˎ ˍˊʰˏ˃ʰˍˇˌΦ ʆˇ ˍˊʰˏ˃ʰ ʵʷʻʹˁʶ 
ˁʰʻʹ˃ʶˊʽ˄ʱΦ ʃˊʽ˄ ʰˉˈ ˁʱʻʶ ʶˉʾʵʶˋʹΣ ˍˇ ˍˊʰˏ˃ʰ ˉ˂ˏʻʹˁʶ ˃ʶ ˒ˎˋʽˇ˂ˇʴʽˁˈ ˇˊˈΦ(Lukanc et al., 
2020)ʆʷ˂ˇˌ ˍˇ ˉʶˉˍʾʵʽˇbeedefensin-1Σ ʶˁˍˈˌ ʰˉˈ ˍʹ˄ ʰ˄ˍʽʲʰˁˍʹˊʽʰˁʺ ʵˊʱˋʹ ˉˇˎ ʶˁʵʹ˂˖˄ʶʾΣ 
ʷ˔ʶʽ ʲˊʶʻʶʾ ˈˍʽ ʵʽʶʴʶʾˊʶʽ ˍʹ˄ ʷˁˁˊʽˋʹ ɾɾʄ-9 (matrixmetalloproteinase-9)ʁ ˉʱʴ˖˄ˍʰˌ ˍʹ˄ 
ʶˉˇˏ˂˖ˋʹ ˍˊʰˎ˃ʱˍ˖˄Φ(Bucekova et al., 2017) 
 

1.5Φ ʅɼɳʇɮʅɾɮʆɮ ɾɳ ɼʇʄɹʁ ʅʇʅʆɮʆɹɼʁ ʆʁ ɾɳɽɹ 

ʆˇ ˃ʷ˂ʽ ʽʰˍˊʽˁʺˌ ˉˇʽˈˍʹˍʰˌ ʰ˄ʰ˒ʷˊʶˍʰʽ ˋʶ ˃ʷ˂ʽ ˉˇˎ ʷ˔ʶʽ ʰˉˇˋˍʶʽˊ˖ʻʶʾ ˃ʶ ʰˁˍʽ˄ˇʲˇ˂ʾʰ 
ʴʱ˃˃ʰΣ ˉʰˊʷ˔ʶʽ ʵʶʾˁˍʹ ˍˇˎ ʶˉʽˉʷʵˇˎ ˍʹˌ ʰ˄ˍʽʲʰˁˍʹˊʽʵʽʰˁʺˌ ʵˊʱˋʹˌ ˍˇˎ ˃ʶ˂ʽˇˏΣ ʶʾ˄ʰʽ 
ʶʴʴʶʴˊʰ˃˃ʷ˄ˇ ʴʽʰ ʽʰˍˊʽˁˇˏˌ ˋˁˇˉˇˏˌ ˁʰʽ ˉ˂ʹˊˇʾ ˍʽˌ ʶʻ˄ʽˁʷˌ ʰˉʰʽˍʺˋʶʽˌ ʴʽʰ ˍʹ˄ ʶˉʽˋʺ˃ʰ˄ˋʹ 
ʽʰˍˊʽˁ˗˄ ˉˊˇʿˈ˄ˍ˖˄Φ 
ʆˇ ManukaHoneymedicalgrade(MGH)ʰˁˇ˂ˇˎʻʶʾ ʰˎˋˍʹˊʱ ˁˊʽˍʺˊʽʰ ʴʽʰ ˄ʰ ʶʴʴˎʹʻʶʾ ˍʹ˄ 

ʰˋ˒ʱ˂ʶʽʰΣ ˍʹ˄ ˉˇʽˈˍʹˍʰ ˁʰʽ ˍʹ˄ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˍʹˍʰΦ ʂˉ˖ˌ ʴʽʰ 
ˉʰˊʱʵʶʽʴ˃ʰ ˍˇ ˃ʷ˂ʽ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ʴʽʰ ʽʰˍˊʽˁˇˏˌ ˋˁˇˉˇˏˌ 
ˉˊʷˉʶʽ ˄ʰ ʶʾ˄ʰʽ ʰˉʰ˂˂ʰʴ˃ʷ˄ˇ ʰˉˈ ˊˏˉˇˎˌ ˁʰʽ ˍˇ˅ʽˁʷˌ ˇˎˋʾʶˌΣ ˈˉ˖ˌ 
ʸʽʸʰ˄ʽˇˁˍˈ˄ʰΣ ˒ˎˍˇ˒ʱˊ˃ʰˁʰΣ ʲʰˊʷʰ ˃ʷˍʰ˂˂ʰ ˁʰʽ ˃ʽˁˊˇˇˊʴʰ˄ʽˋ˃ˇˏˌ 
(Hermannsetal., 2020). ʅʶ ʰ˄ˍʾʻʶˋʹ ˃ʶ ˍʰ ˋˏʴ˔ˊˇ˄ʰ ʰ˄ˍʽʲʽˇˍʽˁʱΣ ˍʰ 
ˇˉˇʾʰ ˋˍˇ˔ʶˏˇˎ˄ ˋʶ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇˎˌ ˁˎˍˍʰˊʽˁˇˏˌ ˃ʹ˔ʰ˄ʽˋ˃ˇˏˌ  ʺ 
ʵˇ˃˗˄Σ ˍˇ MGH ʷ˔ʶʽ ʵˊʰˋˍʽˁˈˍʹˍʰ ʶˎˊʷˇˌ ˒ʱˋ˃ʰˍˇˌ ʹ ˇˉˇʾʰ 
ʰˉˇʵʾʵʶˍʰʽ ˋˍʰ ˉʶˊʽˋˋˈˍʶˊʰ ʰˉˈ нлл ʵʽʰ˒ˇˊʶˍʽˁʱ ˋˎˋˍʰˍʽˁʱ ˁʰʽ 
ˋˍʽˌ ʶʴʴʶ˄ʶʾˌ ˍˇˎ ʽʵʽˈˍʹˍʶˌΦ ɲʶʵˇ˃ʷ˄ˇˎ ˈˍʽ ʹ ʰ˄ˍʽ˃ʽˁˊˇʲʽʰˁʺ ʵˊʱˋʹ 
ʲʰˋʾʸʶˍʰʽ ˋʶ  ˉˇ˂˂ʰˉ˂ˇˏˌ ˃ʹ˔ʰ˄ʽˋ˃ˇˏˌΣ ʵʶ˄ ˎˉʱˊ˔ʶʽ ˁʰ˃ʾʰ 
ˉʽʻʰ˄ˈˍʹˍʰ ˇʽ ˃ʽˁˊˇˇˊʴʰ˄ʽˋ˃ˇʾ ˄ʰ ʰ˄ʰˉˍˏ˅ˇˎ˄ ʰ˄ˍˇ˔ʺ 

ˋˍM̌GH(Maddocksetal., 2013). 
ɱʽʰ ˍˇ˄ ˂ˈʴˇ ʰˎˍˈ ˁˎˁ˂ˇ˒ˇˊˇˏ˄ ˋˍʹ˄ ʵʽʶʻ˄ʺ ʰʴˇˊʱ ˉˇʽˁʾ˂ʰ ˋˁʶˎʱˋ˃ʰ̱ ʰ ˉˇˎ ʷ˔ˇˎ˄ ˖ˌ ˁˏˊʽˇ 
ˋˎˋˍʰˍʽˁˈ ˍˇ MGH. 

ʁʽ ʶˉʾʵʶˋ˃ˇʽ ˃ʶ ˃ʷ˂ʽ ʽʰˍˊʽˁʺˌ ˉˇʽˈˍʹˍʰˌ όʶ˄ʶˊʴˈ ˃ʷ˂ʽ 
Leptospermum ʺ Manukaύ ʶʾ˄ʰʽ ˔ˊʺˋʽ˃ˇʽ ʴʽʰ ˇ˅ʶʾʶˌ ˁʰʽ ˔ˊˈ˄ʽʶˌ 
ˉ˂ʹʴʷˌΦ ʁʽ ʶˉʾʵʶˋ˃ˇʽ ʲˇʹʻˇˏ˄ ˋˍʹ˄ ˉˊˇʶˍˇʽ˃ʰˋʾʰ ˍˇˎ ʽ˄˗ʵˇˎˌ 
ˉ˂ʷʴ˃ʰˍˇˌ ˍˇˎ ˍˊʰˏ˃ʰˍˇˌ ˁʰʽ 
ˉˊˇʱʴˇˎ˄ ʷ˄ʰ ʲʷ˂ˍʽˋˍˇ 
ˉʶˊʽʲʱ˂˂ˇ˄ ʶˉˇˏ˂˖ˋʹˌΦ 
ʃˇ˂˂ʰˉ˂ˇʾ ˃ʹ˔ʰ˄ʽˋ˃ˇʾ 
ʵˊʱˋʹˌ ˉʶˊʽ˂ʰ˃ʲʱ˄ˇˎ˄ ˍʹ 
˃ʶʾ˖ˋʹ ˍˇˎ ˇʽʵʺ˃ʰˍˇˌΣ ˍʹ 
˃ʶʾ˖ˋʹ ˍˇˎ pH ˍ̌ ˎ 
ˍˊʰˏ˃ʰˍˇˌΦ ʃˇ˂˂ʰˉ˂ʷˌ 

ʶˁʵˈˋʶʽˌ ˍˇˎ ʶˉʽʵʷˋ˃ˇˎ ʶʾ˄ʰʽ ʵʽʰʻʷˋʽ˃ʶˌ ʴʽʰ ʵʽʰ˒ˇˊʶˍʽˁʱ ʶˉʾˉʶʵʰ ʶ˅ʽʵˊ˗˃ʰˍˇˌΦ 
ɳ˄ʵʶʾˁ˄ˎˍʰʽ ʴʽʰ ˍˊʰˏ˃ʰˍʰ ˃ʶˊʽˁˇˏ ˁʰʽ ˉ˂ʺˊˇˎˌ ˉʱ˔ˇˎˌΣ ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄˖˄ ˍ˖˄ 
ˍˊʰˎ˃ʰˍʽˋ˃˗˄ ʰˉˈ ˉʾʶˋʹΣ ˍ˖˄ ʶ˂ˁ˗˄ ˍ˖˄ ˉˇʵʽ˗˄ όʰˊˍʹˊʽʰˁʱΣ ˒˂ʶʲʽˁʱ ˁʰʽ ʵʽʰʲʹˍʽˁʱ ʷ˂ˁʹύΣ 
ʶʴˁʰˏ˃ʰˍʰ ˁʰʽ ˔ʶʽˊˇˎˊʴʽˁʱ ˍˊʰˏ˃ʰˍʰΦ 
ɼˎˁ˂ˇ˒ˇˊˇˏ˄ ʶˉʾˋʹˌ ʶˉˇˎ˂˗ˍʽˁʷˌ ˁˊʷ˃ʶˌ  ˁʰʽ ˁˊʷ˃ʶˌ 
ˉʶˊʽˉˇʾʹˋʹˌ ʴʽʰ ʶ˒ʰˊ˃ˇʴʺ ˃ʶˍʱ ʰˉˈ ˍʹ˄ ʷˁʻʶˋʹ ˋˍˇ˄ 

ʺ˂ʽˇΦɮ˄ˍʾˋˍˇʽ˔ʰˉˊˇʽˈ˄ˍʰ ˎˉʱˊ˔ˇˎ˄ ˁʰʽ  
˃ʶ ˍʹ˄ ˃ˇˊ˒ʺ ʴʷ˂ʹˌ. ʆʷ˂ˇˌ ˋˎ˄ʰ˄ˍʱˍʰʽ 
ˁʰʽ ˋʶ ˊʽ˄ʽˁˈ ʶˁ˄ʷ˒˖˃ʰ ʴʽʰ ˍʹ˄ 
ʰˉˇ˃ʱˁˊˎ˄ˋʹ ʰ˂˂ʶˊʴʽˇʴˈ˄˖˄ ʰˉˈ ˍˇ 
ʲ˂ʶ˄˄ˇʴˈ˄ˇ ˍʹˌ ˃ˏˍʹˌ ˁʰʽ ˍʹ˄ 
ʶ˄ˎʵʱˍ˖ˋʹ ˍʹˌ ˊʽ˄ʽˁʺˌ ˁˇʽ˂ˈˍʹˍʰˌΦ 
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2.ʃɳɹʄɮɾɮʆɹɼʁ ɾɳʄʁʅ 

2.1. ʇɽɹɼɮ-ɾɳɸʁɲʁɹ-ʁʄɱɮɿʁɽʁɱɹɮ 

2.1.1. ʃɮʄɮɽɮɰɶ ɼɮɹ ɳɼʋʇɽɹʅɶɲɳɹɱɾɮʆʍɿ 

ɶ ˉˊ˗ˍʹ ˏ˂ʹ ό˃ʷ˂ʽύ ˉʰˊʰ˂ʺ˒ʻʹˁʶ ʰˉˇ ˍˇˎˌ ˃ʶ˂ʽˋˋˇˁˈ˃ˇˎˌ ʰˉˈ ˍʽˌ ʵʽʰ˒ˇˊʶˍʽˁʷˌ ˉʶˊʽˇ˔ʷˌ 
ˍ˖˄ ʃˊʶˋˉ˗˄ ̍ ˉ˖ˌ ʰˎˍʶˌ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˋˍˇ˄ ˉʰˊʰˁʰˍ˖ˉʽ˄ʰˁʰ 
 

ɲɳɹɱɾɮʆɮ ɾɳɽɹʁʇ 

 

 
 
 
 
 
 
 
 
 
 
 

 

 
ʅˍʹ˄ ˋˎ˄ʷ˔ʶʽʰ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ ʵʽʰʵˇ˔ʽˁʷˌ ʶˁ˔ˎ˂ʾˋʶʽˌ ˃ʶ ˍˊʶʽˌ ʵʽʰ˂ˏˍʶˌ όˉʶ˄ˍʱ˄ʽˇΣ 
ʵʽ˔˂˖ˊˇ˃ʶʻʱ˄ʽˇ ˁʰʽ ʲˇˎˍʰ˄ˈ˂ʹύ. ʅˎʴˁʶˁˊʽ˃ʷ˄ʰ 

¶ 1kg˃ ʷ˂ʽ ʵʽʰ˂ˏʻʹˁʶ ˋʶ мL̒ ʶˊ˃ˇˏ ˄ʶˊˇˏΦ  

¶ ʅˍʹ˄ ˋˎ˄ʷ˔ʶʽʰ ˍˇ ʵʽʱ˂ˎ˃ʰ ˃ʶˍʰ˒ʷˊʻʹˁʶ ˋʶ ʵʽʰ˔˖ˊʽˋˍʽˁʺ ˔ˇʱ˄ʹ ˁʰʽ ˉˊˇˋˍʷʻʹˁʰ˄ 
200mlɻ ʽ˔˂˖ˊˇ˃ʶʻʰ˄ʾˇˎΦ  

¶ ɮˁˇ˂ˇˏʻʹˋʶ ʰ˄ʰˍʱˊʰ˅ʹ ˍʹˌ ˔ˇʱ˄ʹˌ ˁʰʽ ʶˁˍˈ˄˖ˋʹΣ ʶ˄˗ ˋˍʹ˄ ˋˎ˄ʷ˔ʶʽʰ ˍˇ ˋˏˋˍʹ˃ʰ 
ʰ˒ʷʻʹˁʶ ˋʶ ʹˊʶ˃ʾʰ ˖ˋˈˍˇˎ ˄ʰ ʵʽʰ˔˖ˊʽˋˍˇˏ˄ ˇʽ ʵˏˇ ˒ʱˋʶʽˌ όˎʵʰˍʽˁʺΣ ʵʽ˔˂˖ˊˇ˃ʶʻʰ˄ʽˁʺύΦ  

¶ ʆʷ˂ˇˌ ˋˎ˂˂ʷ˔ʻʹˁʶ ʹ ʵʽ˔˂˖ˊˇ˃ʶʻʰ˄ʽˁʺ ˒ʱˋʹΣ ʹ ˇˉˇʾʰ ˋˍʹ˄ ˋˎ˄ʷ˔ʶʽʰ ˋˎ˃ˉˎˁ ˄̠̒ ʹˁʶ 
ˈˉ˖ˌ ˉʶˊʽʴˊʱ˒ʶˍʰʽ ˉʰˊʰˁʱˍ˖.  

¶ ɶ ˎʵʰˍʽˁʺ ˒ʱˋʹ ˒ʱˋʹ ˉʰˊʷ˃ʶʽ˄ʶ ˋˍʹ˄ ʵʽʰ˔˖ˊʽˋˍʽˁʺ ˔ˇʱ˄ʹ ˁʰʽ ʰˁˇ˂ˇˏʻʹˋʶ ʵʶˏˍʶˊʹ 
ʶˁ˔ˏ˂ʽˋʹ ˃ʶ ˍˇ˄ ʾʵʽˇ ʵʽʰ˂ˏˍʹ  ˉˊˇˋʻʷˍˇ˄ ˍʰˌ ʱ˂˂ʰ нллmlɻ ʽ˔˂˖˃ʶʻʰ˄ʾˇˎΦ 

ʃʶˊʽˇ˔ʺ ̄ ˊˇʷ˂ʶˎˋʹˌ ʋˊˇ˄ʽʱ ɼ˖ʵʽˁˈˌ ɻ ʶʾʴ˃ʰˍˇˌ 
ɮʴΦ ɮ˔ʾ˂˂ʁ ʽˇˌ  2020 ɦ ˄ˇʽ˅ʹ ɶʄм 
ɰˊˇ˄ˍʶˊˈ  2020 ɦ ˄ˇʽ˅ʹ ɶʄн 
ɰˊˇ˄ˍʶˊˈ  2019 ɦ ˄ˇʽ˅ʹ ɶʄо 
ɾʽˁˊˇ˂ʾ˃˄ʹ нлнл ʱ˄ˇʽ˅ʹ ɶʄп 
ɮʴΦɱʶˊ˃ʰ˄ ˈˌ нлнл ʱ˄ˇʽ˅ʹ ɶʄр 
ʌʰˊʱʵʶˌ  нлнл ʱ˄ˇʽ˅ʹ ɶʄс 
ɮʴΦ ɮ˔ʾ˂˂ʁ ʽˇˌ  2021  ɦ ˄ˇʽ˅ʹ ɶʄт 
ɰˊˇ˄ˍʶˊˈ  2021  ɦ ˄ˇʽ˅ʹ ɶʄу 
ɮʴΦɱʶˊ˃ʰ˄ ˈˌ 2021  ɦ ˄ˇʽ˅ʹ ɶʄф 
ɾʽˁˊˇ˂ʾ˃˄ʹ 2021  ɦ ˄ˇʽ˅ʹ ɶʄмл 
ɮʴΦɱʶˊ˃ʰ˄ ˈˌ нлнм ˒ʻʽ˄ˈˉ˖ˊˇ ɶʄмм 
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¶ ʅˍʹ˄ ˋˎ˄ʷ˔ʶʽʰ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ ʰ˂˂ʷˌ ʵˏˇ ʶˁ˔ˎ˂ʾˋʶʽˌ ʰˁˇ˂ˇˎʻ˗˄ˍʰˌ ˍʹ˄ ʾʵʽʰ 
ʵʽʰʵʽˁʰˋʾʰΣ ˉˊˇˋʻʷˍ˖˄ˍʰˌ ˋˍʹ˄ ˎʵʰˍʽˁʺ ˒ʱˋʹ ʰˉˈ нллml̡ ˇˎˍʰ˄ˈ˂ʹˌ ˁʱʻʶ ˒ˇˊʱΦ  

¶ ɶ ʵʽʰʵʽˁʰˋʾʰ ʶˁ˔ˎ˂ʾˋʶ˖˄ ˇ˂ˇˁ˂ʹˊ˗ʻʹˁʶ ˉˊʰʴ˃ʰˍˇˉˇʽ˗˄ˍʰˌ ʵˏˇ ʶˁ˔ˎ˂ʾˋʶʽˌ  ˋˍʹ˄ 
ˎʵʰˍʽˁʺ ˒ʱˋʹ ˃ʶ нллml ̄ ʶ˄ˍʰ˄ʾˇˎ ˁʱʻʶ ˒ˇˊʱΦ 

2ΦмΦнΦ ʅʇɾʃʇɼɿʍʅɶ ʇʃʁ ɼɳɿʁ 

ʅˍʹ˄ ˋˎ˄ʷ˔ʶʽʰ ˍˇ ˁʱʻʶ ʶˁ˔ˏ˂ʽˋ˃ʰ ˋˎ˃ˉˎˁ˄˗ʻʹˁʶ ˃ʷ˔ˊʽ ˅ʹˊˇˏ ˁʰʽ ˂ʺ˒ʻʹˁʶ ˍˇ ʲʱˊˇˌ ˍˇˎΦ 
ʂ˂ʶˌ ˇʽ ˋˎ˃ˉˎˁ˄˗ˋʶʽˌ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ ˃ʶ ˔ˊʺˋʹ ˋˎ˃ˉˎˁ˄˖ˍʺ ˁʶ˄ˇˏ RotavaporBǸchiR-
нлл ˋʶ ʻʶˊ˃ʰʽ˄ˈ˃ʶ˄ˇ ˎʵʰˍˈ˂ˇˎˍˊˇBǸchiHeatingBathB-пфл ˋˍˇˎˌ ор-40ˇC. 

2.1.3. 

ɮɿɮɽʇʅɶɾɳɮɳʄɹɮʋʄʍɾɮʆʁɱʄɮʊɹɮʅʇɵɳʇɱɾɳɿɶɾɳʊɮʅɾɮʆʁɾɳʆʄɹɮɾɮɵ

ɮʅ(GC/ MS) 

ʆʰ ʵʽ˔˂˖ˊˇ˃ʶʻʰ˄ʽˁʱ ʶˁ˔ˎ˂ʾˋ˃ʰˍʰ ɶʄм-ɶʄс h˄ ʰ˂ˏʻʹˁʰ˄ ˃ʶ ˍʹ˄ ˃ʷʻˇʵˇ ˍʹˌ ʱʶˊʽʰˌ 
˔ˊ˖˃ʰˍˇʴˊʰ˒ʾʰˌΦ ʃʽˇ ʰ˄ʰ˂ˎˍʽˁʱΣ ˇ  ˉˊˇˋʵʽˇˊʽˋ˃ˈˌ ˍ˖˄ ˉˍʹˍʽˁ˗˄ ˋˎˋˍʰˍʽˁ˗˄ ˍ˖˄ ʵʶʽʴ˃ʱˍ˖˄ 
ˉˊˇʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˃ʶ ˍʹ˄ ˔ˊʺˋʹ ʰʷˊʽˇˎ ˔ˊ˖˃ʰˍˇʴˊʱ˒ˇˎ˃ʱʸʰˌAgilentTechnologies 
7820À ˎʸʶˎʴ˃ʷ˄ˇ ˃ʶ ˒ʰˋ˃ʰˍˇʴˊʱ˒ˇ ˃ʱʸʰˌ AgilentTechnologiesрфттɰ MSD. ɶ 
˔ˊʹˋʽ˃ˇˉˇʽˇˏ˃ʶ˄ʹ ˋˍʺ˂ʹ ʺˍʰ˄ ɶʄ-5 30mx 0,25mm, ̄ ʱ˔ˇˌ ˃ʶ˃ʲˊʱ˄ʹˌ лΣнр˃m ˁʰʽ ʹ ˃ʷʻˇʵˇˌ 
ʽˇ˄ʽˋ˃ˇˏ ʺˍʰ˄ ˃ʶ ʲˇ˃ʲʰˊʵʽˋ˃ˈ ˃ʶ ʵʷˋ˃ʹ ʹ˂ʶˁˍˊˇ˄ʾ˖˄ ˋˍʰ тл eV(EIMS).ʍˌ ˁʽ˄ʹˍʺ ˒ʱˋʹ 
˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶˍˇ ʰʵˊʰ˄ʷˌ ʰʷˊʽˇ ʺ˂ʽˇ˄ όHeύ ˃ʶ ˊˇʺ мΣпml/min.  
 
ʆˇ ʻʶˊ˃ˇˁˊʰˋʽʰˁˈ ˉˊˈʴˊʰ˃˃ʰ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ˋˍʽˌ ʰ˄ʰ˂ˏˋʶʽˌ ʶʾ˔ʶ ʻʶˊ˃ˇˁˊʰˋʾʰ 
ʷ˄ʰˊ˅ʹˌ  60oC̀ ˍʰʻʶˊˈ ʴʽʰ рminΣ ˁʰʽ ˊˎʻ˃ˈ ʰˏ˅ʹˋʹˌ  оoC /min˃ʶ ˃ʷʴʽˋˍʹ ˍˇˎˌ 280oC̍ ˉˇˎ ˁʰʽ 
ˉʰˊʷ˃ʶʽ˄ʶʴʽʰ мр min.ʁ ˋˎ˄ˇ˂ʽˁˈˌ ˔ˊˈ˄ˇˌ ʰ˄ʱ˂ˎˋʹˌ ˇˊʾʸʶˍʰʽ ˋˍʰ фоmin. 
 
ɶ ˍʰˎˍˇˉˇʾʹˋʹ ˍ˖˄ ˇˎˋʽ˗˄ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˃ʶ ˋˎʴˁˊʾˋʶʽˌ˃ʷˋ˖ ˍ˖˄ ʲʽʲ˂ʽˇʻʹˁ˗˄ WILLEY. 

2.1.4ʃʄʁʅɲɹʁʄɹʅɾʁʅ ʆɶʅ ɰʁʆɮɿɹɼɶʅ ʃʄʁɳɽɳʇʅɶʅ ʆɶʅ ɱʇʄɶʅ-ɮɿɮɽʇʅɶ 

ɱʇʄɳʁɼɼʍɿ 

ɶ ʰ˄ʱ˂ˎˋʹ ˍ˖˄ ʴˎˊʶˈˁˁ˖˄ ʷʴʽ˄ʶ ˃ʶ ˍʹ ˃ʷʻˇʵˇ ˉˇˋˇˍʽˁʺˌ ˃ʽˁˊˇˋˁˇˉʽˁʺˌ ʰ˄ʱ˂ˎˋʹˌ 
Louveaux. ɵˎʴʾˋˍʹˁʰ˄ 2 g ʴˏˊʹˌΦ ʁʽ  ˁˈˁˁˇ ̔ˍʹˌ ʴˏˊʹˌ ˔˖ˊʾˋˍʹˁʰ˄ ˋʶ ˁʰˍʹʴˇˊʾʶˌ ʰ˄ʱ˂ˇʴʰ ˃ʶ 
ˍˇ ˔ˊ˗˃ʰ ˍˇˎˌΦ ɮˉˈ ˁʱʻʶ ʵʽʰ˒ˇˊʶˍʽˁˈ ˔ˊ˗˃ʰ ˒ˍʽʱ˔˄ˇˎ˃ʶ ˍˇˎ˂ʱ˔ʽˋˍˇ˄ ʵˎˇ 
ˉʰˊʰˋˁʶˎʱˋ˃ʰˍʰΦ ʅʶ ˁʱʻʶ ʰ˄ˍʽˁʶʽ˃ʶ˄ˇ˒ˈˊˇ ˍˇˉˇʻʶˍˇˏ˃ʶ ˍˇ ʵʶʾʴ˃ʰ ˃ʶ ˃ʽʰ ˋˍʰʴˈ˄ʰ 
ʵʽʰ˂ˏ˃ʰˍˇˌ ʴ˂ˎˁˈʸʹˌ ˁʰʽ ˍˇ ˉʰˊʰˋˁʶˏʰˋ˃ʰ ˋˍʶʴ˄˗˄ʶʽ ˃ʶ ʶ˂ʰ˒ˊʽʱ ʻʷˊ˃ʰ˄ˋʹ (ˈ˔ʽ >40ˇC) 
ˁʰʽˁʰ˂ˏˉˍʶˍʰʽ ˃ʶ Entellan (MerckмΦлтфсмΦлрллύΦ ɮ˄ ˋʶ ˁʱʻʶ ˉʰˊʰˋˁʶˏʰˋ˃ʰ ˇʽ ʴˎˊʶˈˁˇˁˁˇʽ 
ʷ˔ˇˎ˄ ˍˇ ʾʵʽˇ ˔ˊ˗˃ʰ ˁʰʽ ˍʹ˄ ʾʵʽʰ ˃ˇˊ˒ˇ˂ˇʴʾʰ ˋʶ ˉˇˋˇˋˍˈ ˉʱ˄˖ ʰˉˈ ˍˇ фр҈ ʻʶ˖ˊˇˏ˃ʶ ˈˍʽ 
ʷ˔ˇˎ˄ ˍʹ˄ ʾʵʽʰ ˒ˎˍʽˁʺ ˉˊˇʷ˂ʶˎˋʹΦ ʂˍʰ˄ ˎˉʱˊ˔ˇˎ˄ ˉʶˊʽˋˋˈˍʶˊʰ ʰˉˈ ʷ˄ʰ ˒ˎˍʽˁʱ ʶʾʵʹ ˍˇ 
ˉˇˋˇˋˍˈ ˁʱʻʶ ˒ˎˍʽˁˇˏ ʶʾʵˇˎˌ ˉˊˇˋʵʽˇˊʾʸʶˍʶ ʰˉˈ ˍʹ˄ ˋˎ˔˄ˈˍʹˍʰ ʶ˃˒ʱ˄ʽˋʹˌ ˍˇ˄ 
ʴˎˊʶˇˁˈˁˁ˖˄ ˋˍˇ ˉʰˊʰˋˁʶˏʰˋ˃ʰΦɱˏˊʹ ˃ʶ ʾʵʽˇ ˔ˊ˗˃ʰ ˁʰʽ ˃ˇˊ˒ˇ˂ˇʴʾʰ ʸˎʴʾʸʶˍʰʽ ˁʰʽ 
ˎˉˇ˂ˇʴʾʸʶˍʰʽ ˍˇ ˉˇˋˇˋˍˈ ˋˎ˃˃ʶˍˇ˔ʺˌ ˍʹˌ ˋˍˇ ˃ʾʴ˃ʰΦ (RicciardelliDΩAlbore) 
 

2.1.5 ʃʄʁʅɲɹʁʄɹʅɾʁʅ ʆɶʅ ɳɿɳʄɱʁʆɶʆɮʅ ʆʁʇ ɳɿɵʇɾʁʇ ɲɹɮʅʆɮʅɶ 

ʆʰ ʷ˄ʸˎ˃ʰ ʶʾ˄ʰʽ ˇˎˋʾʶˌ ˉˊ˖ˍʶʿ˄ʽˁʺˌ ˒ˏˋʹˌ ˃ʶ ˁʰˍʰ˂ˎˍʽˁʺ ʵˊʱˋʹΣ ˉˇˎ ˃ʶˍʰ˒ʷˊˇˎ˄ ʺ 
ˉˊˇˋʻʷˍˇˎ˄ ˇʽ ˃ʷ˂ʽˋˋʶˌ ˁʰʽ ʵʾ˄ˇˎ˄ ˋˍˇ ˃ʷ˂ʽ ˍʹ ʵˎ˄ʰˍˈˍʹˍʰ ˄ʰ ʶ˅ʶ˂ʾˋˋʶˍʰʽΦ ʂˋˇ ʰˎ˅ʱ˄ʶˍʰʽ ʹ 
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ʻʶˊ˃ˇˁˊʰˋʾʰ όˁˎˊʾ˖ˌ Ҕ пл ˇ/ύΣ ˍˈˋˇ ˃ʶʴʰ˂ˏˍʶˊʹ ʶʾ˄ʰʽ ʹ ˎˉˇʲʱʻ˃ʽˋʺ ˍˇˎˌΦ ɼʰˍʱ ˋˎ˄ʷˉʶʽʰ ˇ 
ʷ˂ ʶʴ˔ˇˌ ˍʹˌ ʵˊʰˋˍʹˊʽˈˍʹˍʰˌ ˍ˖˄ ʶ˄ʸˏ˃˖˄ ˂ʶʽˍˇˎˊʴʶʾ ˋʰ˄ ʵʶʾˁˍʹˌ ˉˇʽˈˍʹˍʰˌ ό.ǊǳƴŜŀǳΣ нллтύΦ 
ɶ ʵʽʰˋˍʱˋʹ ˋˍˇ ˃ʷ˂ʽ ˃ʶˍʰˍˊʷˉʶʽ ˍˇ ʱ˃ˎ˂ˇ ˋʶ ˋʱˁ˔ʰˊʰ ʲˊʰ˔ʶʾʰˌ ʰ˂ˎˋʾʵʰˌ ˁʰʽ ʹ 
ʵˊʰˋˍʹˊʽˈˍʹˍʰ ˍ˖˄ ʶ˄ʸˏ˃˖˄ ˎˉˇʵʹ˂˗˄ʶʽ ˉʽʻʰ˄ʺ ʻʷˊ˃ʰ˄ˋʹ ʺκˁʰʽ ˁʰˁʷˌ ˋˎ˄ʻʺˁʶˌ 
ʰˉˇʻʺˁʶˎˋʹˌΦ ɶ ʻʷˊ˃ʰ˄ˋʹ ˍˇˎ ˃ʶ˂ʽˇˏ ˎˉˇʲʰʻ˃ʾʸʶʽ ˍˇ ʷ˄ʸˎ˃ˇΣ ʴʽϥ ʰˎˍˈ ʹ ˇʵʹʴʾʰ ˍʹˌ ɳɳ 
ˇˊʾʸʶʽ ʶ˂ʱ˔ʽˋˍʶˌ ˍʽ˃ʷˌΦ ʅˍʽˌ ɶʃɮΣ ʹ ʵˊʰˋˍʹˊʽˈˍʹˍʰ ˍʹˌ ʵʽʰˋˍʱˋʹˌ ʶ˂ʷʴ˔ʶˍʰʽ ˁˎˊʾ˖ˌ ʴʽʰ ˍʹ 
ʵʽʰˋ˒ʱ˂ʽˋʹ ˔ʰ˃ʹ˂˗˄ ˍʽ˃˗˄ ʵʽʰˋˍʱˋʹˌΣ ʶˉʶʽʵʺ ˃ʶʴʱ˂ˇ ˃ʷˊˇˌ ˍˇˎ ˃ʶ˂ʽˇˏ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ˋʶ 
ʰˊˍˇˉˇʽʶʾʰ ʴʽʰ ʰ˄ʱ˃ʶʽ˅ʹ ˃ʶ ˋˎˋˍʰˍʽˁʱ ˍˊˇ˒ʾ˃˖˄ ˉˇˎ ˉʶˊʽʷ˔ˇˎ˄ ʱ˃ˎ˂ˇΦ ɴ˄ʰˌ ˎ˕ʹ˂ˈˌ 
ʰˊʽʻ˃ˈˌ ʵʽʰˋˍʱˋʹˌ ˃ˉˇˊʶʾ ˄ʰ ˉˊˇˁʰ˂ʷˋʶʽ ˁʰˁʺ ˎ˒ʺ ˕˖˃ʽˇˏΦ ɮ˄ʶ˅ʱˊˍʹˍʰ ʰˉˈ ˍˇ˄ ˋˍˈ˔ˇΣ ʹ 
˃ʷˍˊʹˋʹ ˍʹˌ ʵˊʰˋˍʹˊʽˈˍʹˍʰˌ ˍʹˌ ʵʽʰˋˍʱˋʹˌ ʶʾ˄ʰʽ ˋʹ˃ʰ˄ˍʽˁʺΦ 
https://www.phadebas.com/areas-of-use/alimentary/diastase-in-honey/ 
 
ɼʰˍʱ ˍʹ˄ ʶˉʶ˅ʶˊʴʰˋʾʰ ˍˇˎ ˃ʶ˂ʽˇˏΣ ʹ ʻʷˊ˃ʰ˄ˋʹ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ˋˎ˔˄ʱ ʴʽʰ ˍʹ ˃ʶʾ˖ˋʹ ˍˇˎ 
ʽ˅˗ʵˇˎˌ ʺΣ ʴʽʰ ˍʹ˄ ˍʺ˅ʹ ˍˇˎ ˁˊˎˋˍʰ˂˂˖˃ʷ˄ˇˎ ˃ʶ˂ʽˇˏ ˉˇˎ ˉˊˇˁʰ˂ʶʾ ˉˊˇʲ˂ʺ˃ʰˍʰ ˋˍʹ˄ 
ˁ˂ʰˋ˃ʱˍ˖ˋʹˁʰʽ ˍʹ˄ ˋˎˋˁʶˎʰˋʾʰΦ ʅʶ ˁʱˉˇʽˇ ˁˊˎˋˍʰ˂˂˖˃ʷ˄ˇ ˃ʷ˂ʽ ˉˇˎ ˉʶˊʾ˔ʶʽ ʰˊˁʶˍʺ 
ˎʴˊʰˋʾʰΣ ʶʾ˄ʰʽ ˉʽʻʰ˄ʺ ʹ ʰ˄ʱˉˍˎ˅ʹ ˃ʽˁˊˇʲʽʰˁ˗˄ʵʹ˃ʽˇˎˊʴ˗˄ˍʰˌˇˋ˃ˈ˒ʽ˂ʹ 
˔˂˖ˊʾʵʰόMalan&MarlettoΣ мфтпύΦ ɮˎˍˈˉˊˇˁʰ˂ʶʾˍʰʽ ʰˉˈ ˍʹ˄ ʰˏ˅ʹˋʹ ˍʹˌ ʵˊʰˋˍʹˊʽˈˍʹˍʰˌ ˍˇˎ 
˄ʶˊˇˏΣ ʹ ˇˉˇʾʰ ʴʾ˄ʶˍʰʽ˃ʶʴʰ˂ˏˍʶˊʹ ʰˉˈ ʰˎˍʺ ˍˇˎ ʰˊ˔ʽˁˇˏ ˃ʶ˂ʽˇˏΣ ˂ˈʴ˖ 
ˍʹˌʰˉʶ˂ʶˎʻʷˊ˖ˋʹˌ˄ʶˊˇˏ ʰˉˈ ˍʹ ˋˍʶˊʶʱ ˒ʱˋʹ(Tosi et al., 2008).ʅˏ˃˒˖˄ʰ ˃ʶ ˍʰ 
ˁʰʻʽʶˊ˖˃ʷ˄ʰ ʃˊˈˍˎˉʰΣ ʰˉˈ ˍʹ ɲʽʶʻ˄ʺ ɳˉʽˍˊˇˉʺ ɾʶ˂ʽˇˏΣ ʹ ʵˊʰˋˍʹˊʽˈˍʹˍʰ ʵʽʰˋˍʱˋʹˌ ʵʶ˄ 
ˉˊʷˉʶʽ ˄ʰ ʶʾ˄ʰʽ ˃ʽˁˊˈˍʶˊʹ ʰˉˈ уΣ ʶˁ˒ˊʰʸˈ˃ʶ˄ʹ ˖ˌ ʰˊʽʻ˃ˈˌ ʵʽʰˋˍʱˋʹˌ όDNύΦ ʆˇ DN ˋˍʹ˄ 
ˁ˂ʾ˃ʰˁʰ SchadeΣ ˉˇˎ ʰ˄ˍʽˋˍˇʽ˔ʶʾ ˋˍˇ˄ ʰˊʽʻ˃ˈ ˍʹˌ ˁ˂ʾ˃ʰˁʰˌ GotheΣ ˇˊʾʸʶˍʰʽ ˖ˌ g ʰ˃ˏ˂ˇˎ ˉˇˎ 
ˎʵˊˇ˂ˏʶˍʰʽ ˋʶ м ˗ˊʰ ˋˍˇˎˌ пл ϲC ʰ˄ʱ млл g ˃ʶ˂ʽˇˏΦ ʁCodexAlimentarius 
(1998)https:// www.fao.org/fao-who-codexalimentarius 
ʷ˔ʶʽ ˁʰʻʽʶˊ˗ˋʶʽ ˍʹ˄ ʶ˂ʱ˔ʽˋˍʹ ˍʽ˃ʺ ʵˊʰˋˍʽˁˈˍʹˍʰˌ ʵʽʰˋˍʱˋʹˌ оΣ ʴʽʰ ˃ʷ˂ʽʰ ˃ʶ ˒ˎˋʽˁʺ ˔ʰ˃ʹ˂ʺ 
ˉʶˊʽʶˁˍʽˁˈˍʹˍʰ ˋʶ ʷ˄ʸˎ˃ʰΦ ʅʶ ˃ʷ˂ʽʰ ˃ʶ 5b ˃ʽˁˊˈˍʶˊˇ ʰˉˈ у ˁʰʽ ˎ˕ʹ˂ˈˍʶˊˇ ʺ ʾˋˇ ˃ʶ оΣ ˍˇ 
IaC ʵʶ˄ ˉˊʷˉʶʽ ˄ʰ ʶʾ˄ʰʽ ˎ˕ʹ˂ˈˍʶˊˇ ʰˉˈ мр ƳƎκƪƎΦ ɳʱ˄ ˍˇ 5b ʶʾ˄ʰʽ ʾˋˇ ʺ ˃ʶʴʰ˂ˏˍʶˊˇ ʰˉˈ уΣ 
ˍˇ ˈˊʽˇ IaC ʶʾ˄ʰʽ сл ƳƎκƪƎ(Tosi et al., 2008). 
ɳˉʾ̀́ ˌ ˋˍʹ˄ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰ ʰ˄ʰ˒ʷˊʶˍʰʽ ˈˍʽ ʶʾ˄ʰʽ ˉʽʻʰ˄ˈ ˍʰ ˃ʷ˂ʽʰ ˉˇˎ ʷ˔ˇˎ˄ ˎˉˇˋˍʶʾ 
ʶˉʶ˅ʶˊʴʰˋʾʰ ˋʶ ˎ˕ʹ˂ʷˌ ʻʶˊ˃ˇˁˊʰˋʾʶˌ ˄ʰ ˃ʹ˄ ˉʰˊˇˎˋʽʱʸˇˎ˄ ˋʹ˃ʰ˄ˍʽˁʺ ˃ʶʾ˖ˋʹ ˍˇˎ 5b ʶʱ˄ 
ʹ ʵˊʰˋˍʽˁˈˍʹˍʰ ˍʹˌ ʵʽʰˋˍʱˋʹˌ ʰ˄ʰˁˍʹʻʶʾ ˃ʶˍʱ ˍʹ ʻʷˊ˃ʰ˄ˋʹ(Tosi et al., 2008). 
 
ɮ˄ˍʽʵˊʰˋˍʺˊʽʰ 

¶ ɲʽʱ˂ˎ˃ʰ нΣф҈ ˔˂˖ˊʽˇˏ˔ˇˎ ˄ʰˍˊʾˇˎ όɿʰCl). 

¶ ʄˎʻ˃ʽˋˍʽˁˈ ʵʽʱ˂ˎ˃ʰ ˃ʶ pH рΦоΥ ɲʽʰ˂ˏˇ˄ˍʰʽ поΦрg ˇ˅ʽˁˇˏ ˄ʰˍˊʾˇˎ όCH3 COONa.3H2Oύ ˋʶ 
250 ml ˄ ʶˊˈ ˊˎʻ˃ʾʸˇ˄ˍʰˌ ˍˇ pH ̀ ˍˇ рΦо ˃ʶ ˍʹ˄ ˉˊˇˋʻʺˁʹ ˉʶˊʾˉˇˎ р ml ̌ ˅ʽˁˇˏ ˇ˅ʷˇˌΦ  

¶ ɲʽʱ˂ˎ˃ʰ ʰ˃ˏ˂ˇˎΥ ɵˎʴʾʸˇ˄ˍʰʽ н g ʱ˄ˎʵˊˇˎ ʰ˃ˏ˂ˇˎΦ ʃˊˇˋˍʾʻˇ˄ˍʰʽ фл ml ˄ʶˊˈ ˁʰʽ ˍˇ 
ʵʽʱ˂ˎ˃ʰ ʷˊ˔ʶˍʰʽ ʴˊʺʴˇˊʰ ˋʶ ʲˊʰˋ˃ˈ ʴʽʰ о minΦ ɮ˃ʷˋ˖ˌ ˃ʶˍʱΣ ˍˇ ʸʶˋˍˈ ʵʽʱ˂ˎ˃ʰ ˁˊˎ˗˄ʶʽ 
ˁʰʽ ˋˎ˃ˉ˂ʹˊ˗˄ʶˍʰʽ ˇ ˈʴˁˇˌ ˋˍʰ млл ml. 

¶ ɲʽʱ˂ˎ˃ʰ ʽ˖ʵʾˇˎ: 20 g ʽ˖ʵʽˇˏ˔ˇˎ ˁʰ˂ʾˇˎ ʵʽʰ˂ˏˇ˄ˍʰʽ ˋʶ ˄ʶˊˈ ˁʰʽ ˉˊˇˋʻʷˍˇ˄ˍʰʽ н ml 
ˉˊˈˍˎˉˇˎ ʵʽʰ˂ˏ˃ʰˍˇˌ ʽ˖ʵʾˇˎ όммΣл g ʽ˖ʵʾˇˎ ˁʰʽ ннΣл g ʽ˖ʵʽˇˏ˔ˇˎ ˁʰ˂ʾˇˎ ʵʽʰ˂ˎ˃ʷ˄ʰ ˋʶ 
500 ml ˄ ʶˊˇˏύΦ ʁ ˈʴˁˇˌ ˋˎ˃ˉ˂ʹˊ˗˄ʶˍʰʽ ˃ʶ ˄ʶˊˈ ˃ʷ˔ˊʽ рлл ml. 

ʃˊˇˋʵʽˇˊʽˋ˃ˈˌ 
10 g ˃ʶ˂ʽˇˏ ʸˎʴʾʸˇ˄ˍʰʽ ˁʰʽ ʵʽʰ˂ˏˇ˄ˍʰʽΣ ˔˖ˊʾˌ ʻʷˊ˃ʰ˄ˋʹΣ ˋʶ ˉʶˊʾˉˇˎ мр ml ˄ʶˊˈ ˁʰʽ р ml 
ˊˎʻ˃ʽˋˍʽˁˇˏ ʵʽʰ˂ˏ˃ʰˍˇˌΦ ʆˇ ʵʽʱ˂ˎ˃ʰ ˃ʶˍʰ˒ʷˊʶˍʰʽ ˋʶ ˇʴˁˇ˃ʶˍˊʽˁʺ ˒ʽʱ˂ʹ ˍ˖˄ рл ml ˉˇˎ 
ˉʶˊʽʷ˔ʶʽ о ml ɻ ʽʰ˂ˏ˃ʰˍˇˌ ˔˂˖ˊʽˇˏ˔ˇˎ ˄ʰˍˊʾˇˎΦ ʁ ˈʴˁˇˌ ˋˎ˃ˉ˂ʹˊ˗˄ʶˍʰʽ ˃ʶ ˄ʶˊˈ ˃ʷ˔ˊʽ рл ml. 
ɰʰʻ˃ˇ˄ˈ˃ʹˋʹ ʰ˃ˏ˂ˇˎ 
ɳʾ˄ʰʽ ʰˉʰˊʰʾˍʹˍʹ ʴʽʰ ˍˇ˄ ˉˊˇˋʵʽˇˊʽˋ˃ˈ ˍʹˌ ˉˇˋˈˍʹˍʰˌ ˍˇˎ ˄ʶˊˇˏ ˉˇˎ ˉˊʷˉʶʽ ˄ʰ ˉˊˇˋˍʶʻʶʾ 
ˋˍˇ ʵʽʱ˂ˎ˃ʰ ʷˍˋʽ ˗ˋˍʶ ˍˇ ʶˏˊˇˌ ˍʹˌ ʰˉˇˊˊˈ˒ʹˋʹˌ ˍˇˎ ʵʽʰ˂ˏ˃ʰˍˇˌ ʽ˖ʵʾˇˎκʰ˃ˏ˂ˇˎ ˄ʰ ʶʾ˄ʰʽ 
0,745-лΣттлΦ ɶ ʰˉˇˊˊˈ˒ʹˋʹ ˃ʶˍˊʱˍʰʽ ˋˍʰ ссл nm ̫ ˄ʰ˄ˍʽ ˍˎ˒˂ˇˏ. 
 

https://www.phadebas.com/areas-of-use/alimentary/diastase-in-honey/
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ɾʷʻˇʵˇˌ  
ɽʰ˃ʲʱ˄ˇ˄ˍʰʽ мл ml ʵʽʰ˂ˏ˃ʰˍˇˌ ˃ʶ˂ʽˇˏΣ ˉˊˇˋˍʾʻʶ˄ˍʰʽ ˋʶ ˒ʽʱ˂ʹ ˍ˖˄ рл ml ˁʰʽ ˍˇˉˇʻʶˍˇˏ˄ˍʰʽ 
ˋʶ ˎʵʰˍˈ˂ˇˎˍˊˇ ʻʶˊ˃ˇˁˊʰˋʾʰˌ пл ˇCΦ ɾʽʰ ʵʶˏˍʶˊʹ ˒ʽʱ˂ʹ ˉˇˎ ˉʶˊʽʷ˔ʶʽ ˉʶˊʾˉˇˎ мл ml 
ʵʽʰ˂ˏ˃ʰˍˇˌ ʰ˃ˏ˂ˇˎˍˇˉˇʻʶˍʶʾˍʰʽ ˁʰʽ ʰˎˍʺ ˋˍˇ ˎʵʰˍˈ˂ˇˎˍˊˇΦ ɾʶˍʱ ʰˉˈ мр minˉˊˇˋʻʷˍˇ˄ˍʰʽ 
5 ml ʵʽʰ˂ˏ˃ʰˍˇˌ ʰ˃ˏ˂ˇˎ ˃ʷˋʰ ˋˍˇ ʵʽʱ˂ˎ˃ʰ ˃ʶ˂ʽˇˏΣ ʰ˄ʰˁʽ˄ˇˏ˄ˍʰʽ ˁʰʽ ʰˊ˔ʾʸʶʽ ʹ ˃ʷˍˊʹˋʹ ˍˇˎ 
˔ˊˈ˄ˇˎΦ ɮ˄ʱ ˉʶˊʽˇʵʽˁʱ ˔ˊˇ˄ʽˁʱ ʵʽʰˋˍʺ˃ʰˍʰ ˁʰʽ ʴʽʰ ˉˊ˗ˍʹ ˒ˇˊʱ ˃ʶˍʱ ʰˉˈ р min, 
ʰ˄ʰ˃ʶʽʴ˄ˏˇ˄ˍʰʽ лΣр ml ʵʽʰ˂ˏ˃ʰˍˇˌ ˃ʶ˂ʽˇˏΣ р ml ʵʽʰ˂ˏ˃ʰˍˇˌ ʽ˖ʵʾˇˎ ˁʰʽ ʹ ˉˇˋˈˍʹˍʰ ˍˇˎ 
˄ʶˊˇˏΣ ˈˉ˖ˌ ˎˉˇ˂ˇʴʾˋˍʹˁʶ ʰˉˈ ˍʹ ʲʰʻ˃ˇ˄ˈ˃ʹˋʹ ˍˇˎ ʵʽʰ˂ˏ˃ʰˍˇˌ ʰ˃ˏ˂ˇˎΦ ʆˇ ʵʽʱ˂ˎ˃ʰ 
ʰ˄ʰˁʽ˄ʶʾˍʰʽ ˁʰʽ ʵʽʰʲʱʸʶˍʰʽ ʰ˃ʷˋ˖ˌ ʹ ʰˉˇˊˊˈ˒ʹˋʹ ˋˍʰ ссл nmΦ ʃˊʰʴ˃ʰˍˇˉˇʽˇˏ˄ˍʰʽ ˈˋʶˌ 
˃ʶˍˊʺˋʶʽˌ ˔ˊʶʽʱʸˇ˄ˍʰʽ ˃ʷ˔ˊʽ ʹ ʰˉˇˊˊˈ˒ʹˋʹ ˄ʰ ʶʾ˄ʰʽ ˃ʽˁˊˈˍʶˊʹ ʰˉˈ лΣнорΦ 
ʇˉˇ˂ˇʴʽˋ˃ˈˌ ˁʰʽ ʷˁ˒ˊʰˋʹ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ 
ʁ ʵʶʾˁˍʹˌ ʵʽʰˋˍʱˋʹˌ ˎˉˇ˂ˇʴʾʸʶˍʰʽ ˖ˌ ˃ˇ˄ʱʵʶˌ ʵʽʰˋˍʱˋʹˌ ώDiastaseNumber(DNύϐ ˖ˌ 
ʰˁˇ˂ˇˏʻ˖ˌΥ 
DN = 60 min / txx (0,10 / 0,01) x (1,0 / 2,0) = 300 / tx ,ˈˉˇˎtx ʶʾ˄ʰʽ ˇ ˔ˊˈ˄ˇˌ ˉˇˎ ʰˉʰʽˍʺʻʹˁʶ 
ʴʽʰˍʹ˄ʰ˄ˍʾʵˊʰˋʹ ̀ ʶ min.  

2ΦмΦс ʃʄʁʅɲɹʁʄɹʅɾʁʅ 5-ʇɲʄʁʀʇ-ɾɳɸʇɽʁ-ʊʁʇʄʊʁʇʄɮɽɶʅ 

ɶ ˇˊʴʰ˄ʽˁʺ ʷ˄˖ˋʹ р-ˎʵˊˇ˅ˎ-˃ʶʻˎ˂ˇ-˒ˇˎˊ˒ˇˎˊʱ˂ʹΣ ʴ˄˖ˋˍʺ ˖ˌ IaC ˋ˔ʹ˃ʰˍʾʸʶˍʰʽ ʰˉˈ ˍʰ 
ʰ˄ʰʴ˖ʴʽˁʱ ˋʱˁ˔ʰˊʰ ˋˍˇ ˃ʷ˂ʽ ˁʰʽ ʵʽʱ˒ˇˊʰ ʶˉʶ˅ʶˊʴʰˋ˃ʷ˄ʰ ˍˊˈ˒ʽ˃ʰ ˋʶ ˈ˅ʽ˄ˇ ˉʶˊʽʲʱ˂˂ˇ˄ ˈˍʰ˄ 
ʻʶˊ˃ʰʾ˄ˇ˄ˍʰʽΣ ˃ʷˋ˖ ˍʹˌ ʰ˄ˍʾʵˊʰˋʹˌ aŀƛƭƭŀǊŘΦ ɳˁˍˈˌ ʰˉˈ ˍʹ˄ ʶˉʶ˅ʶˊʴʰˋʾʰΣ ˇʽ ˋˎ˄ʻʺˁʶˌ 
ʰˉˇʻʺˁʶˎˋʹˌ ʶˉʹˊʶʱʸˇˎ˄ ʶˉʾˋʹˌ ˍˇ˄ ˋ˔ʹ˃ʰˍʽˋ˃ˈ IaC. ɶ IaC ʰˉˇˊˊˇ˒ʱˍʰʽ ʶˏˁˇ˂ʰ ʰˉˈ 
ˍʹ˄ ˍˊˇ˒ʺ ˃ʷˋ˖ ˍˇˎ ʴʰˋˍˊʶ˄ˍʶˊʽˁˇˏ ˋ˖˂ʺ˄ʰ ˁʰʽΣ ʰ˒ˇˏ ˃ʶˍʰʲˇ˂ʽˋˍʶʾ ˋʶ ʵʽʰ˒ˇˊʶˍʽˁʱ 
ˉʰˊʱʴ˖ʴʰΣ ʰˉʶˁˁˊʾ˄ʶˍʰʽ ˃ʷˋ˖ ˍ˖˄ ˇˏˊ˖˄Φ ɳˁˍˈˌ ʰˉˈ ˍʽˌ ʶˉʽʲ˂ʰʲʶʾˌ ʶˉʽʵˊʱˋʶʽˌ 
ό˃ʶˍʰ˂˂ʰ˅ʽˇʴˈ˄ʶˌΣ ʴˇ˄ˇˍˇ˅ʽˁʷˌΣ ˇˊʴʰ˄ˇˍˇ˅ʽˁʷˌ ˁʰʽ ʰ˄ʰˋˍʰ˂ˍʽˁʷˌ ˍ˖˄ ʶ˄ʸˏ˃˖˄ύΣ ʹ IaCΣ ʹ 
ˇˉˇʾʰ ˃ʶˍʰˍˊʷˉʶˍʰʽ ˋʶ ˃ʽʰ ˃ʹ ʰˉʶˁˁˊʾˋʽ˃ʹΣ ʴˇ˄ˇˍˇ˅ʽˁʺ ʷ˄˖ˋʹ ˉˇˎ ˇ˄ˇ˃ʱʸʶˍʰʽ р-
ˋˇˎ˂˒ˇ˅ˎ˃ʶʻˎ˂ˇ˒ˇˎˊ˒ˇˎˊʱ˂ʹΣ ʶʾ˄ʰʽ ʶˎʶˊʴʶˍʽˁʺ ʴʽʰ ˍʹ˄ ʰ˄ʻˊ˗ˉʽ˄ʹ ˎʴʶʾʰ ˉʰˊʷ˔ˇ˄ˍʰˌ 
ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʺΣ ʰ˄ˍʽʰ˂˂ʶˊʴʽˁʺΣ ʰ˄ˍʽ˒˂ʶʴ˃ˇ˄˗ʵΣ́ ʰ˄ˍʽ-ˎˉˇ˅ʽˁʷˌΣ ʰ˄ˍʽʵˊʶˉʰ˄ʽˁʷˌ ˁʰʽ ʰ˄ˍʽ-
ˎˉʶˊˇˎˊʽ˔ʰʽ˃ʽˁʷˌ ʵˊʱˋʶʽˌΦ(Shapla et al., 2018) 
 
ʃˇ˂˂ʷˌ ʵʽʰ˒ˇˊʶˍʽˁʷˌ ˉʰˊʱ˃ʶˍˊˇʽ ʶˉʹˊʶʱʸˇˎ˄ ˍʹ˄ ˍʰ˔ˏˍʹˍʰ ˋ˔ʹ˃ʰˍʽˋ˃ˇˏ ˈˉ˖ˌ ʰ˄ʰ˒ʷˊʻʹˁʶ 
ʺʵʹΣ ˃ʶ ˁˏˊʽʰ ˉʰˊʱ˃ʶˍˊˇ  ˍʹ ʻʶˊ˃ˇˁˊʰˋʾʰΦ ɾʽʰ ʰˏ˅ʹˋʹ ˍʹˌ ʻʶˊ˃ˇˁˊʰˋʾʰˌ ˁʰˍʱ млϲ/ όмуϲCύ 
ˁʱ˄ʶʽ ˍʹ˄ ʰ˄ˍʾʵˊʰˋʹ ˄ʰ ˋˎ˃ʲʶʾ ˉʶˊʾˉˇˎ р ˒ˇˊʷˌ ˉʽˇ ʴˊʺʴˇˊʰΦ  
 
 
 
 
 
 
 
 
 
 
 
 

https://www.tentamus.com/news/hmf-honey-qsi-america/ 
 
ɶ IaC ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ˖ˌ ʵʶʾˁˍʹˌ ʴʽʰ ˄ʰ ʰˉˇʵʶʾ˅ʶʽ ˍʹ˄ ʰˁʰˍʷˊʴʰˋˍʹ ˒ˏˋʹ ˍˇˎ ˃ʶ˂ʽˇˏ 
ˁʰʻ˗ˌ ˁʰʽ ʴʽʰ ˄ʰ ʵʶʾ˅ʶʽ ˈˍʽ ˍˇ ˉˊˇʿˈ˄ ʵʶ˄ ʷ˔ʶʽ ʰˉˇʻʹˁʶˎˍʶʾ ʴʽʰ ˎˉʶˊʲˇ˂ʽˁˈ ˔ˊˇ˄ʽˁˈ 
ʵʽʱˋˍʹ˃ʰΦ ʆˇ ˉˊˈˋ˒ʰˍʰ ʶˁ˔ˎ˂ʽˋ˃ʷ˄ˇ ˃ʷ˂ʽ ʶ˃˒ʰ˄ʾʸʶʽ ʶˉʾˉʶʵʰ IaC ˔ʰ˃ʹ˂ˈˍʶˊʰ ʰˉˈ р ƳƎκƪƎΦ 

ɼɹɿɶʆɹɼɶ ɮɿʆɹɲʄɮʅɶʅ ʅʋɶɾɮʆɹʅɾʁʇ HMF 
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ʅˍʹ˄ ʁʵʹʴʾʰ ʴʽʰ ˍˇ ˃ʷ˂ʽΣ ʹ ɳˎˊ˖ˉʰʿˁʺ ɴ˄˖ˋʹ ˁʱ˄ʶʽ ʵʽʱˁˊʽˋʹ ˃ʶˍʰ˅ˏ ˃ʹ ˍˊˇˉʽˁʺˌ 
ˉˊˇʷ˂ʶˎˋʹˌ ˃ʶ ˈˊʽˇ пл ƳƎκƪƎ ˁʰʽ ˍˊˇˉʽˁʺˌ ˉˊˇʷ˂ʶˎˋʹˌ ˃ʶ ˃ʷʴʽˋˍˇ ˈˊʽˇ ул ƳƎκƪƎ ς ˍʰ ˃ʷ˂ʽʰ 
˃ʶ ˎˉʶˊʲˇ˂ʽˁʷˌ ˍʽ˃ʷˌ IaC ʻʶ˖ˊˇˏ˄ˍʰʽ ζʲʽˇ˃ʹ˔ʰ˄ʽˁʱ ˃ʷ˂ʽʰη ˁʰʽ ʵʶ˄ ˃ˉˇˊˇˏ˄ ˄ʰ ˉ˖˂ˇˏ˄ˍʰʽ 
ʴʽʰ ʱ˃ʶˋʹ ˁʰˍʰ˄ʱ˂˖ˋʹΦ ɱʽʰ ˍʹ˄ ʶˉʶ˅ʶˊʴʰˋʾʰ ˍˇˎ ˃ʶ˂ʽˇˏ ˁʱˉˇʽʰ ʻʷˊ˃ʰ˄ˋʹ ʶʾ˄ʰʽ 
ʰ˄ʰˉˈ˒ʶˎˁˍʹΣ ˖ˋˍˈˋˇ ʴʽʰ ˄ʰ ʵʽʰˍʹˊʹʻʶʾ ˇ ʰˁʰˍʷˊʴʰˋˍˇˌ ˔ʰˊʰˁˍʺˊʰˌ όˁʰʽ ˖ˋˍʷ ʰˎˍˈ ˄ʰ 
ʶʾ˄ʰʽ ʶˉʽˍˊʶˉˍˈ ˄ʰ ʰ˄ʰʴˊʱ˒ʶˍʰʽ ˋˍʹ ʶˍʽˁʷˍʰύ ʹ ʻʷˊ˃ʰ˄ˋʹ ʻʰ ˉˊʷˉʶʽ ˄ʰ ʶʾ˄ʰʽ ˈˋˇ ˍˇ ʵˎ˄ʰˍˈ˄ 
ˉʽˇ ʺˉʽʰΦhttps:// www.phadebas.com/areas-of-use/alimentary/diastase-in-honey/ 
ʅˍˇ˄ ˉʰˊʰˁʱˍ˖ ˉʾ˄ʰˁʰ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽΣ ˍʰ ˋˍʰˍʽˋˍʽˁʱ ˋˍˇʽ˔ʶʾʰ ˍ˖˄ ʵʶʽʴ˃ʱˍ˖˄ ˃ʶ˂ʽˇˏ 
ˉʰʴˁˇˋ˃ʾ˖ˌ, ˉˇˎ ʰ˄ʰ˂ˏʻʹˁʰ˄ ˋʶ ʁ́ ʴʰˋˍʺˊʽˇ ʰ˄ʱ˂ˎˋʶ˖˄ ˋˍʹ˄ ɮ˃ʶˊʽˁʺΣ ˁʰʽ ʶ˃˒ʰ˄ʾʸˇ˄ˍʰʽ ˇʽ 
ˍˎˉʽˁʷˌ ˋˎʴˁʶ˄ˍˊ˗ˋʶʽˌ ˉˇˎ ʲˊʷʻʹˁʰ˄Υ 
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ɮ˄ˍʽʵˊʰˋˍʺˊʽʰ 

¶ ɲʽʱ˂ˎ˃ʰ CarrezI: 15 g̀ ʽʵʹˊˇˁˎʰ˄ʽˇˏ˔ˇˎ ˁʰ˂ʾˇˎ ό ɼпFe(CN)6 .3Hнʁύ ʵʽʰ˂ˏˇ˄ˍʰʽ ˋʶ млл 
ml ˄ ʶˊˈΦ 

¶ ɲʽʱ˂ˎ˃ʰ CarrezII: 30 g ˇ˅ʽˁˇˏ ˕ʶˎʵʰˊʴˏˊˇˎ ό Zn(CH3.CʁʁύнΦнHнʁύ ʵʽʰ˂ˏˇ˄ˍʰʽ ˋʶ млл 
ml ˄ ʶˊˈΦ 

¶ ɲʽʱ˂ˎ˃ʰ ˈ˅ʽ˄ˇˎ ʻʶʽ˗ʵˇˎˌ ˄ʰˍˊʾˇˎ όmatabisulphiteNa2S2O5) 0,20%.  
ʃˊˇˋʵʽˇˊʽˋ˃ˈˌ 
ɵˎʴʾʸˇ˄ˍʰʽ ˉʶˊʾˉˇˎ р g ˃ʶ˂ʽˇˏΦ ʆˇ ʵʶʾʴ˃ʰ ʵʽʰ˂ˏʶˍʰʽ ˋʶ ˉʶˊʾˉˇˎ нр ml ˄ʶˊˈ ˁʰʽ ˃ʶˍʰ˒ʷˊʶˍʰʽ 
ˋʶ ˇʴˁˇ˃ʶˍˊʽˁʺ ˒ʽʱ˂ʹ ˍ˖˄ рл mlΦ ʅˍˇ ʵʽʱ˂ˎ˃ʰ ˉˊˇˋʻʷˍˇ˄ˍʰʽ лΣр ml ʰˉˈ ˍˇ ʵʽʱ˂ˎ˃ʰ CarrezI 
ˁʰʽ лΣр ml ʰˉˈ ˍˇ ʵʽʱ˂ˎ˃ʰ CarrezIɹΣ ʰ˄ʰˁʽ˄ʶʾˍʰʽ ˁʰʽ ˋˎ˃ˉ˂ʹˊ˗˄ʶˍʰʽ ˃ʶ ˄ʶˊˈ ˃ʷ˔ˊʽ ˍʹ ˔ʰˊʰʴʺΦ 
ʆˇ ʵʽʱ˂ˎ˃ʰ ˒ʽ˂ˍˊʱˊʶˍʰʽ ˃ʷˋ˖ ʵʽʹʻʹˍʽˁˇˏ ˔ʰˊˍʽˇˏ ˁʰʽ ʰˉˇˊˊʾˉˍˇ˄ˍʰʽ ˍʰ ˉˊ˗ˍʰ мл ml ˍˇˎ 
ʵʽʹʻʺ˃ʰˍˇˌΦ ɾʷˋʰ ˋʶ ʵˏˇ ʵˇˁʽ˃ʰˋˍʽˁˇˏˌ ˋ˖˂ʺ˄ʶˌ ˃ʶˍʰ˒ʷˊˇ˄ˍʰʽ ʰˉˈ р ml ʵʽʹʻʺ˃ʰˍˇˌΦ 
ʃˊˇˋʻʷˍˇ˄ˍʰʽ р ml ˄ʶˊˈ ˋˍˇ˄ ʷ˄ʰ ˋ˖˂ʺ˄ʰ όʵʽʱ˂ˎ˃ʰ ʵʶʾʴ˃ʰˍˇˌύ ˁʰʽ р ml ʵʽʰ˂ˏ˃ʰˍˇˌ лΣнл҈ 
ˈ˅ʽ˄ˇ ʻʶʽ˗ʵˇˎˌ ˄ʰˍˊʾˇˎ ˋˍˇ˄ ʱ˂˂ˇ ˋ˖˂ʺ˄ʰ όʵʽʱ˂ˎ˃ʰ ʰ˄ʰ˒ˇˊʱˌύΦ ɶ ʰˉˇˊˊˈ˒ʹˋʹ ˋˍˇ 
ʵʽʱ˂ˎ˃ʰ ˍˇˎ ʵʶʾʴ˃ʰˍˇˌ ˃ʶˍˊʽʷˍʰʽ ʷ˄ʰ˄ˍʽ ˍˇˎ ʵʽʰ˂ˏ˃ʰˍˇˌ ʰ˄ʰ˒ˇˊʱˌ ˋˍʰ нуп ˁʰʽ оос nm. 
ʇˉˇ˂ˇʴʽˋ˃ˈˌ ˁʰʽ ʷˁ˒ˊʰˋʹ ˍ˖˄ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ 
ɱʽʰ ˍˇ˄ ˎˉˇ˂ˇʴʽˋ˃ˈ ˍ˖˄ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ʹ ˋ˔ʷˋʹΥ 
HMF mg / Kg = (A284-A336) x 149,7 x 5 x D/W 
ˈˉˇˎ Aнуп ʹ ʰˉˇˊˊˈ˒ʹˋʹ ˋˍʰ нуп nm ˁ ʰʽ Aоос ʹ ʰˉˇˊˊˈ˒ʹˋʹ ˋˍʰ оос nm 
149 = 126 x 1000 x 1000 / 16830 x 10 x 5 = ̀ ˎ˄ˍʶ˂ʶˋˍʺˌ 
ˈˉˇˎ 126 ʁ ʾ˄ʰʽ ˍˇ ˃ˇˊʽʰˁˈ ʲʱˊˇˌ ˍʹˌ HMF, 16830 ́  ˃ˇˊʽʰˁʺ ʰˉˇˊˊˈ˒ʹˋʹ ˍʹˌ HMF 
ˋʶ ˂ = 284 nm, 1000 ʁ ʾ˄ʰʽ ʹ ˃ʶˍʰˍˊˇˉʺ ˋʶ mg̱ ˖˄ g, 10 ́  ˃ʶˍʰˍˊˇˉʺ 5 ̀ ʶ 50 ml, 
1000 ʁ ʾ˄ʰʽ ʹ ˃ʶˍʰˍˊˇˉʺ ʴˊʰ˃˃ʰˊʾ˖˄ ˃ʶ˂ʽˇˏ ˋʶ ˁʽ˂ʱ, 5 ̱ ˇ ʻʶ˖ˊʹˍʽˁˈ ʲʱˊˇˌ ˍˇˎ 
ʵʶʾʴ˃ʰˍˇˌ, Ď  ʵʶʾˁˍʹˌ ʰˊʰʾ˖ˋʹˌ (ˍʶ˂ʽˁˈˌ ˈʴˁˇˌ ˍˇˎ ʵʽʰ˂ˏ˃ʰˍˇˌ ˍˇˎ ʵʶʾʴ˃ʰˍˇˌ / 10), 

ʅʆɮʆɹʅʆɹɼɮ ɾɳʆʄɶʅɳʍɿ HMF 
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ʶʱ˄ ʶʾ˄ʰʽ ʰˉʰˊʰʾˍʹˍʹ ʹ ʰˊʰʾ˖ˋʹ, ˁ ʰʽ Wʶʾ˄ʰʽ ˍˇ ʲʱˊˇˌ ˋʶ ʴˊʰ˃˃ʱˊʽʰ ˍˇˎ ʵʶʾʴ˃ʰˍˇˌ 
˃ʶ˂ʽˇˏ. 
 
ɳʀɳɽɹʀɶʅ ʆɶʅ ʆɹɾɶʅ ʇɲʄʁʀʇɾɳɸʇɽʁʊʁʇʄʊʁʇʄɮɽɶʅ όIaCύΣ ʅɳ aDκYDΣ ɮʃʁ ʆɶ ʅʆɹɱɾɶ ʆɶʅ 

ʅʇɽɽʁɱɶʅ ʆʁʇ ɾɳɽɹʁʇ ɳʍʅ ɼɮɹ н ʋʄʁɿɹɮ ɮʄɱʁʆɳʄɮ ό.w¦b9!¦Σ нллт). 

ʋˊˇ˄ʽˁʺ ˋˍʽʴ˃ʺ HMF (mg) 

л ˃ʺ˄ʶˌ όʅˎʴˁˇ˃ʽʵʺύ 5mg 
с ˃ʺ˄ʶˌ 10mg 
мн ˃ʺ˄ʶˌ 15mg 
му ˃ʺ˄ʶˌ  20mg 
2 ̝ ˊˈ˄ʽʰ 25mg 

 
ʁʽ ˒ˎˋʽˇ˂ˇʴʽˁʷˌ ˍʽ˃ʷˌ ˍʹˌ IaC ˋˍˇ ˃ʷ˂ʽ ʷ˔ˇˎ˄ ʶˏˊˇˌ ʰˉˈ л ʷ˖ˌ мн ƳƎκƪƎΣ ʶ˄˗ ˍˇ ʰ˄˗ˍʰˍˇ 
˄ˇ˃ʽˁˈ ˈˊʽˇ ʴʽʰ ˍʹ˄ ʰʴˇˊʱΣ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʹ˄ ʶˎˊ˖ˉʰʿˁʺ ˇʵʹʴʾʰ нллмκммлκɳɼΣ ʶʾ˄ʰʽ ˍʰ пл 
ƳƎκƪƎΣ ʵʽʰ˒ˇˊʶˍʽˁʱ ˋʶ ʰ˄˗ˍʶˊʶˌ ˍʽ˃ʷˌ ˍˇ ˃ʷ˂ʽ ʵʽʰˍʾʻʶˍʰʽ ˃ˈ˄ˇ ʴʽʰ ˔ˊʺˋʹ ˋˍʹ 
ʸʰ˔ʰˊˇˉ˂ʰˋˍʽˁʺ 
 

2.1.7 ʃʄʁʅɲɹʁʄɹʅɾʁʅ ɶɽɳɼʆʄɹɼɶʅ ɮɱʍɱɹɾʁʆɶʆɮʅ 

ɶ ʰʴ˖ʴʽ˃ˈˍʹˍʰ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ˉˇ˂ˏ ˋˎ˔˄ʱ ˋˍˇ˄ ˋˎ˄ʺʻʹ ʷ˂ʶʴ˔ˇ ˉˇʽˈˍʹˍʰˌ ˍˇˎ ˃ʶ˂ʽˇˏΦ 
ˁʰʻ˗ˌ ʻʶ˖ˊʶʾˍʰʽ ˉˇ˂ˏ ˁʰ˂ˈ ˁˊʽˍʺˊʽˇ ʴʽʰ ˍʹ˄ ʶˁˍʾ˃ʹˋʹ ˍʹˌ ʲˇˍʰ˄ʽˁʺˌ ˉˊˇʷ˂ʶˎˋʹˌ ˁʰʽ ˍʹˌ 
ˁʰʻʰˊˈˍʹˍʰˌ ˍˇˎΦ ɾʶˍʰ˅ˏ ʱ˂˂˖˄Σ ˍˇ ˃ʷ˂ʽ ˈˉ˖ˌ ˉʰˊˇˎˋʽʱˋˍʹˁʶ ˁʰʽ ˉˊˇʹʴˇˎ˃ʷ˄˖ˌ ˉʶˊʽʷ˔ʶʽ 
ˋˎˋˍʰˍʽˁʱ ˈˉ˖ˌ ˇˊʴʰ˄ʽˁʱ ˇ˅ʷʰ ˁʰʽ ˃ʷˍʰ˂˂ʰΣ ˍʰ ˇˉˇʾʰ ˋʶ ʷ˄ʰ ˎʵʰˍʽˁˈ ʵʽʱ˂ˎ˃ʰ ʷ˔ˇˎ˄ ˍʹ˄ 
ʽˁʰ˄ˈˍʹˍʰ ˄ʰ ʵʽʰˋˉ˗˄ˍʰʽ ˋˍʰ ʽˈ˄ˍʰ ʺ ˄ʰ ˃ʶˍʰ˒ʷˊˇˎ˄ ʹ˂ʶˁˍˊʽˁʺ ʶ˄ʷˊʴʶʽʰΦ ʆˇ ˒˖ˍʶʽ˄ˈ ˔ˊ˗˃ʰ 
ˍˇˎ ˃ʶ˂ʽˇˏ ˋˎ˄ʺʻ˖ˌ ʵʶʾ˔˄ʶʽ ˔ʰ˃ʹ˂ˈˍʶˊʹ ʰʴ˖ʴʽ˃ˈˍʹˍʰ ʰˉˈ ˍˇ ˋˁˇˏˊˇ ˔ˊ˗˃ʰ ˍˇˎ ˃ʶ˂ʽˇˏ 
(Kropf et al., 2008)Φ ɶ ʹ˂ʶˁˍˊʽˁʺ ʰʴ˖ʴʽ˃ˈˍʹˍʰ ˍˇˎ ˃ʶ˂ʽˇˏ ˇˊʾʸʶˍʰʽ ˖ˌ ʰˎˍʺ ʶ˄ˈˌ ʵʽʰ˂ˏ˃ʰˍˇˌ 
ʲʱˊˇˎˌ нл҈ ˋʶ ˈʴˁˇ ˋʶ ˄ʶˊˈ ˋˍˇˎˌ нлϲ/Σ ˈˉˇˎ ˍˇ нл҈ ʰ˄ʰ˒ʷˊʶˍʰʽ ˋʶ ˅ʹˊʺ ˏ˂ʹ ˃ʶ˂ʽˇˏ 
όLƴǘŜǊƴŀǘƛƻƴŀƭ IƻƴŜȅ /ƻƳƳƛǎǎƛƻƴΣ нллфύΦ ɶ ˃ʷˍˊʹˋʹ ˍʹˌ ʹ˂ʶˁˍˊʽˁʺˌ ʰʴ˖ʴʽ˃ˈˍʹˍʰˌ ʵʶʾ˔˄ʶʽ 
ʷ˃˃ʁ̀ ʰ ˍʹ˄ ˉʶˊʽʶˁˍʽˁˈˍʹˍʰ ˋʶ ˍʷ˒ˊʰ  ˍˇˎ ˃ʶ˂ʽˇˏ ό!ŎŎƻǊǘƛŜǘŀƭΦΣ мфутύΦ ɶ ʹ˂ʶˁˍˊʽˁʺ 
ʰʴ˖ʴʽ˃ˈˍʹˍʰ ˍˇˎ ˃ʶ˂ʽˇˏ ˋ˔ʶˍʾʸʶˍʰʽ ˃ʶ ˍʹ ˋˎʴˁʷ˄ˍˊ˖ˋʹ ˇˊˎˁˍ˗˄ ʰ˂ʱˍ˖˄Σ ˇˊʴʰ˄ʽˁˇˏ ˇ˅ʷˇˌ 
ˁʰʽ ˉˊ˖ˍʶʿ˄˗˄ ˁʰʽ ʰˉˇʵʶʾ˔ʻʹˁʶ ˔ˊʺˋʽ˃ʹ ʴʽʰ ˍʹ ʵʽʱˁˊʽˋʹ ˃ʶ˂ʽ˗˄ ʵʽʰ˒ˇˊʶˍʽˁʺˌ ʰ˄ʻʽˁʺˌ 
ˉˊˇʷ˂ʶˎˋʹˌ ό!ŎǉǳŀǊƻƴŜŜǘŀƭΦΣ нллтύΦ ɯ˂˂ˇʽ ˉʰˊʱʴˇ˄ˍʶˌΣ ˈˉ˖ˌ ʹ ʰ˄ʻʽˁʺ ˉʹʴʺΣ ʹ ˉˇˋˈˍʹˍʰ 
ˇˊʴʰ˄ʽˁ˗˄ ˇ˅ʷ˖˄ ˁʰʽ ˉˊ˖ˍʶʿ˄˗˄ ˁʰʽ ˇ ˔ˊˈ˄ˇˌ ʰˉˇʻʺˁʶˎˋʹˌ ˃ˉˇˊˇˏ˄ ʶˉʾˋʹˌ ˄ʰ ʶˉʹˊʶʱˋˇˎ˄ 
ˍʹ˄ ʹ˂ʶˁˍˊʽˁʺ ʰʴ˖ʴʽ˃ˈˍʹˍʰ ˍˇˎ ˃ʶ˂ʽˇˏ όYŀǊŀōŀƎƛŀǎŜǘŀƭΦΣ нлмпύΦ 
ɶ ˍʷ˒ˊʰ ˍˇˎ ˃ʶ˂ʽˇˏ ʰˉˇˍʶ˂ʶʾ ʷ˄ʵʶʽ˅ʹ ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁʺˌ ˊˏˉʰ˄ˋʹˌ ˁʰʽ ˖ˌ ʶˁ ˍˇˏˍˇˎ ʷ˄ʵʶʽ˅ʹ 
ʴʶ˖ʴˊʰ˒ʽˁʺˌ ˉˊˇʷ˂ʶˎˋʹˌΦ ʁʽ ˎ˕ʹ˂ʷˌ ˍʽ˃ʷˌ ʹ˂ʶˁˍˊʽˁʺˌ ʰʴ˖ʴʽ˃ˈˍʹˍʰˌ ʵʶ˄ ʰ˄ˍʽˋˍˇʽ˔ˇˏ˄ 
ʰˉʰˊʰʾˍʹˍʰ ˋʶ ˎ˕ʹ˂ˈˍʶˊʶˌ ˉˇˋˈˍʹˍʶˌ ˍʷ˒ˊʰˌ ˋˍˇ ˃ʷ˂ʽ ό9ǎŎǳǊŜŘƻŜǘŀƭΦΣ нлмпύΦ ɶ ʰˁˊʽʲʺˌ 
ˍʰ˅ʽ˄ˈ˃ʹˋʹ ˍˇˎ ˃ʶ˂ʽˇˏ ˉˊʷˉʶʽ ˄ʰ ˉˊʰʴ˃ʰˍˇˉˇʽʶʾˍʰʽ ˈ˔ʽ ˃ˈ˄ˇ ˃ʶ ˍʹ ˃ʷˍˊʹˋʹ ˍʹˌ 
ʰʴ˖ʴʽ˃ˈˍʹˍʰˌ ʰ˂˂ʱ ˁʰʽ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʹ˄ ˇˉˍʽˁʺ ˉʶˊʽˋˍˊˇ˒ʺ ˁʰʽ ˍʹ ˃ʽˁˊˇˋˁˇˉʽˁʺ ʰ˄ʱ˂ˎˋʹ 
ˈˉ˖ˌ ˋʹ˃ʶʽ˗˄ʶˍʰʽ ˋˍʹ˄ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰόtǌƛŘŀƭ&±ƻǊƭƻǾłΣ нллнύΦό¿ƛǾƪƻǾ .ŀƭƻǑ Ŝǘ ŀƭΦΣ нлмуύ 
ʁ ˉˊˇˋʵʽˇˊʽˋ˃ˈˌ ˍʹˌ ʹ˂ʶˁˍˊʽˁʺˌ ʰʴ˖ʴʽ˃ˈˍʹˍʰˌ ʲʰˋʾʸʶˍʰʽ ˋˍʹ ˃ʷˍˊʹˋʹ ˍʹˌ ʹ˂ʶˁˍˊʽˁʺˌ 
ʰ˄ˍʾˋˍʰˋʹˌ  ˍʹˌ ˇˉˇʾʰˌ ʹ ʹ˂ʶˁˍˊʽˁʺ ʰʴ˖ʴʽ˃ˈˍʹˍʰ ʶʾ˄ʰʽ ʰ˄ˍʾˋˍˇʽ˔ʹΦΦ ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ 
ʶˁ˒ˊʱʸˇ˄ˍʰʽ ˋʶ millSiemens h ˄ʱ cm (mS.cm-1). 
ɶ ʁʵʹʴʾʰ ˍʹˌ ɳˎˊ˖ˉʰʿˁʺˌ ɴ˄˖ˋʹˌ ʴʽʰ ˍˇ ˃ʷ˂ʽ ˇˊʾʸʶʽ ˃ʽʰ ˃ʷʴʽˋˍʹ ʶˉʽˍˊʶˉˈ˃ʶ˄ʹ ˍʽ˃ʺ 
ʰʴ˖ʴʽ˃ˈˍʹˍʰˌ лΣу ˃{ ŎƳҍм ʴʽʰ ˍˇ ˃ʷ˂ʽ ˄ʷˁˍʰˊΣ ʶˁˍˈˌ ʰˉˈ ˍˇ ˃ʷ˂ʽ ˁʰˋˍʰ˄ʽʱˌΣ ˍˇ ˇˉˇʾˇ ˉˊʷˉʶʽ 
˄ʰ ʶʾ˄ʰʽ ˃ʶʴʰ˂ˏˍʶˊʹ h ˉˈ лΣу ˃{ ŎƳҍм(Agim Rysha  et al., 2022). 
 
ɶ ʹ˂ʶˁˍˊʽˁʺ ʰʴ˖ʴʽ˃ˈˍʹˍʰ ˋˎ˄ʵʷʶˍʰʽ ʱ˃ʶˋʰ ˃ʶ ˍʹ ʲˇˍʰ˄ʽˁʺ ˉˊˇʷ˂ʶˎˋʹΣ ʰ˒ˇˏ 
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ˋ˔ʶˍʾʸʶˍʰʽ ˃ʶ ˍʹ˄ ˉʶˊʽʶˁˍʽˁˈˍʹˍʰ ˋʶ ʰ˄ˈˊʴʰ˄ʰ ʱ˂ʰˍʰ ˁʰʽ ʰ˄ˈˊʴʰ˄ʰ ʽˈ˄ˍʰΣ ˃ʶ ˇˊʴʰ˄ʽˁʱ ˇ˅ʷʰΣ 
ˉˊ˖ˍʶˀ˄ʶˌ ˁʰʽ ʱ˂˂ʰ ˋˎˋˍʰˍʽˁʱ ˈˉ˖ˌ ˋʱˁ˔ʰˊʰΣ ˉˇ˂ˎˈ˂ʶˌ ˁʰʽ ˁˈˁˁˇˎˌ ʴˏˊʹˌΣ ˉˇˎ ˃ˉˇˊˇˏ˄ ˄ʰ 
ʵˊʱˋˇˎ˄ ˖ˌ ʹ˂ʶˁˍˊˇ˂ˏˍʶˌ όDe-Meloetal., 2018). ɶ ʹ˂ʶˁˍˊʽˁʺ ʰʴ˖ʴʽ˃ˈˍʹˍʰ ˍˇˎ ˃ʶ˂ʽˇˏ 
ˋ˔ʶˍʾʸʶˍʰʽ ˃ʶ ˍʹ ˋˎʴˁʷ˄ˍˊ˖ˋʹ ˍ˖˄ ʽ˔˄ˇˋˍˇʽ˔ʶʾ˖˄Σ ˍ˖˄ ˇˊʴʰ˄ʽˁ˗˄ ˇ˅ʷ˖˄ ˁʰʽ ˍ˖˄ ˉˊ˖ˍʶʿ˄˗˄Σ 
ˁʰʻ˗ˌ ˁʰʽ ˍˇ ̝ ˊˈ˄ˇ ʰˉˇʻʺˁʶˎˋʹˌ ˋˍʹ˄ ˁˎ˕ʷ˂ʹΦ 
ɰʱˋʶʽ ˄ˇ˃ˇʻʶˋʾʰˌ ʽˋ˔ˏʶʽ ˈˍʽΥ 

¶ ɮʴ˖ʴʽ˃ˈˍʹˍʰ җ лΣу Ƴ{κŎƳ ʰ˄ˍʽˋˍˇʽ˔ʶʾ ˋʶ ˃ʷ˂ʽ ˃ʶ˂ʽˍ˗˃ʰˍˇˌΣ ʰ˄ʻʷ˖˄ ˁʰˋˍʰ˄ʽʱˌ ˁʰʽ 
˃ʶʾʴ˃ʰˍʰ ˍ˖˄ ˃ʶ˂ʽ˗˄ ʰˎˍ˗˄Σ ˉ˂ʹ˄ ˍ˖˄ ˉʰˊʰˁʱˍ˖ ʶ˅ʰʽˊʷˋʶ˖˄ όʺ ˃ʶʽʴ˃ʱˍ˖˄ ˍˇˎˌύΥ ˃ʷ˂ʽ 
ˉˊˇʶˊ˔ˈ˃ʶ˄ˇ ʰˉˈ ˁˇˎ˃ʰˊʽʱΣ ʶˊʶʾˁʹΣ ʶˎˁʱ˂ˎˉˍˇΣ ˒ʽ˂ˏˊʰΣ ˁʰ˂ˇˏ˄ʰΣ aŀƴǳƪŀ ʺ WŜƭƭȅōǳǎƘΣ 
˒ˎˍˈ ˍˋʰʴʽˇˏΦ 

¶ ɮʴ˖ʴʽ˃ˈˍʹˍʰ ғ лΣу Ƴ{κŎƳ ʰ˄ˍʽˋˍˇʽ˔ʶʾ ˋʶ ˃ʷ˂ʽ ˃ʹ ʰ˄ʰ˒ʶˊˈ˃ʶ˄ˇ ʰ˄˖ˍʷˊ˖ ˁʰʽ ˃ʶʾʴ˃ʰˍʰ 
ˍ˖˄ ˃ʶ˂ʽ˗˄ ʰˎˍ˗˄Φ 

ɳʽʵʽˁˈˍʶˊʰΣ ʴʽʰ ˍʹ˄ ˍʰˎˍˇˉˇʾʹˋʹ ˍ˖˄ ʰ˃ʽʴ˗ˌ ʶ˂˂ʹ˄ʽˁ˗˄ ˃ʶ˂ʽ˗˄ ʽˋ˔ˏˇˎ˄ ˍʰ ˉʰˊʰˁʱˍ˖Υ 

¶ ɾʷ˂ʽ ʰˉˈ ˉʶˏˁˇ җ 0,9 mS/cm. 

¶ ɾʷ˂ʽ ʰˉˈ ʷ˂ʰˍˇ җ м Ƴ{κŎƳΦ 

¶ ɾʷ˂ʽ ʰˉˈ ˁʰˋˍʰ˄ʽʱ җ мΣм Ƴ{κŎƳΦ 

¶ ɾʷ˂ʽ ʰˉˈ ʻˎ˃ʱˊʽ Җ лΣс Ƴ{κŎƳΦ 

¶ ɾʷ˂ʽ ʰˉˈ ˉˇˊˍˇˁʰ˂ʽʱ Җ лΣпр Ƴ{κŎƳ 
https://www.interfind.gr/ypiresies/agogimotita-meliou/ 

2.1.8Φ ɾɳʆʄɶʅɶ ʋʄʍɾɮʆʁʅ 

ʆˇ ˔ˊ˗˃ʰ ʶʾ˄ʰʽ ʷ˄ʰ ʰˉˈ ˍʰ ˉʽˇ ˋʹ˃ʰ˄ˍʽˁʱ ʰʽˋʻʹˍʹˊʽʰˁʱ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍˇˎ ˃ʶ˂ʽˇˏ ʴʽʰ ˍˇˎˌ 
ˁʰˍʰ˄ʰ˂˖ˍʷˌΦ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰ ˍˇ ʰ˄ˇʽ˔ˍˈ ˔ˊ˗˃ʰ ˍˇˎ ˃ʶ˂ʽˇˏ ˉʰʾʸʶʽ   ˋʹ˃ʰ˄ˍʽˁˈ   ˊˈ˂ˇ  ˋˍʹ˄ 
ˉˊˇˍʾ˃ʹˋʹ ˍ˖˄ ˁʰˍʰ˄ʰ˂˖ˍ˗˄Φ ʅʶ ˉˇ˂˂ʷˌ ˔˗ˊʶˌΣ ʹ ˍʽ˃ʺ ˍˇˎ ˃ʶ˂ʽˇˏ ˃ʱ˂ʽˋˍʰ ˋ˔ʶˍʾʸʶˍʰʽ ˃ʶ ˍˇ 
˔ˊ˗˃ʰ ˍˇˎΦ ɶ ʴʶ˄ʽˁʺ ʰˉˇʵˇ˔ʺ ˍˇˎ ˔ˊ˗˃ʰˍˇˌ ˍˇˎ ˃ʶ˂ʽˇˏ ʶʾ˄ʰʽ ˉˇ˂ˏ ʶˎˊʶʾʰΣ ʰ˂˂ʱ ʴʶ˄ʽˁʱ ˍʰ 
ʰ˄ˇʽ˔ˍˈ˔ˊ˖˃ʰ ˃ʷ˂ʽʰ ʷ˔ˇˎ˄ ˁʰ˂ˏˍʶˊʹ ˍʽ˃ʺ όGonzłlezςMiretetal., 2007; DeSilvaetal., 2016). ʆʰ 
˃ʷ˂ʽʰ ˉˇˎ ˉˊˇʷˊ˔ˇ˄ˍʰʽ ʰˉˈ ʵʽʰ˒ˇˊʶˍʽˁʱ ʶʾʵʹ ˒ˎˍ˗˄ ʷ˔ˇˎ˄ ʵʽʰ˒ˇˊʶˍʽˁˈ ˔ˊ˗˃ʰΣ ʰ˂˂ʱ ʻʰ 
˃ˉˇˊˇˏˋʶ ˄ʰ ˎˉʱˊ˔ʶʽ ˃ʶˍʰʲ˂ʹˍˈˍʹˍʰ ˁʰʽ ˃ʷˋʰ ˋʶ ʰˎˍʱΣ ʶʱ˄ ˉˊˇʷˊ˔ˇ˄ˍʰʽ ʰˉˈ ʵʽʰ˒ˇˊʶˍʽˁʷˌ 
ʴʶ˖ʴˊʰ˒ʽˁʷˌ ˍˇˉˇʻʶˋʾʶˌΦ(Szaboet al., 2016)Φ ɱʶ˄ʽˁ˗ˌ ˍˇ ˔ˊ˗˃ʰ ˍˇˎ ˃ʶ˂ʽˇˏ ʶʾ˄ʰʽ ˃ʽʰ 
ʽʵʽˈˍʹˍʰΣ ʹ ˇˉˇʾʰ ʶ˅ʰˊˍʱˍʰʽ ʰˉˈ ˉˇ˂˂ˇˏˌ ˉʰˊʱʴˇ˄ˍʶˌΣ ʶˉʾˋʹˌ ˍˇ ˔ˊ˗˃ʰ ˍˇˎ ˃ʶ˂ʽˇˏ ˋˎ˄ʺʻ˖ˌ 
ˉˊˇˋʵʽˇˊʾʸʶˍʰʽ ˃ʶ ˎˉˇˁʶʽ˃ʶ˄ʽˁʷˌ ˃ʶʻˈʵˇˎˌ, ˁʰʻ˗ˌ ʵʶ˄ ˎˉʱˊ˔ʶʽ ˃ˈ˄ˇ ˃ʽʰ ʶˉʾˋʹ˃ʹ 
ˍˎˉˇˉˇʽʹ˃ʷ˄ʹ ˃ʷʻˇʵˇˌ ʴʽʰ ˍʹ ˃ʷˍˊʹˋʺ ˍˇˎ  όGonzłlez -Miretetal., 2007) ˁʽ ʰˎˍˈ ʾˋ˖ˌ 
ʵˎˋˁˇ˂ʶˏʶʽ ˍʹ˄ ʵʽʰˍˏˉ˖ˋʹ ʰˋ˒ʰ˂˗˄ ˋˎ˃ˉʶˊʰˋ˃ʱˍ˖˄. 
ʇˉʱˊ˔ʶʽ ˋˍʶ˄ʺ ˋˎˋ˔ʷˍʽˋʹ ˃ʶˍʰ˅ˏ ˍˇˎ ˔ˊ˗˃ʰˍˇˌ ˁʰʽ ˍʹˌ ˉʶˊʽʶˁˍʽˁˈˍʹˍʰˌ ˋʶ ˃ʶˍʰ˂˂ʽˁʱ 
ˋˍˇʽ˔ʶʾʰΣ ˍʹˌ ˉʶˊʽʶˁˍʽˁˈˍʹˍʰˌ ˋʶ ʴˏˊʹΣ ˍʹˌ ˒ˎˍʽˁʺˌ ˉˊˇʷ˂ʶˎˋʹˌΣ ˍʹˌ ʴʶ˖ʴˊʰ˒ʽˁʺˌ 
ˉˊˇʷ˂ʶˎˋʹˌ ˁʰʽ ʶˉʾˋʹˌ ˃ʶˍʰ˅ˏ ˍˇˎ ˔ˊ˗˃ʰˍˇˌ ˁʰʽ ˍ˖˄ ˒ˎˋʽˁ˗˄ ˔ʰˊʰˁˍʹˊʽˋˍʽˁ˗˄ ˍˇˎ ˃ʶ˂ʽˇˏΣ 
ˈˉ˖ˌ ʹ ʹ˂ʶˁˍˊʽˁʺ ʰʴ˖ʴʽ˃ˈˍʹˍʰ όTuberosoetal., 2004; Habibetal., 2014; CzipaetalΦΣ нлмрϊ 
DeSilvaetalΦΣ нлмсύΦʆˇ ˔ˊ˗˃ʰ ˍˇˎ ˃ʶ˂ʽˇˏ ʶ˅ʰˊˍʱˍʰʽ ʶˉʾˋʹˌ ʰˉˈ ˍʹ˄ ˉʶˊʽʶˁˍʽˁˈˍʹˍʱ ˍˇˎ ˋʶ 
ˍʷ˒ˊʰΣ ˍʹ ʻʶˊ˃ˇˁˊʰˋʾʰ ˁʰʽ ˍˇ˄ ˔ˊˈ˄ˇ ʰˉˇʻʺˁʶˎˋʹˌ όGonzłlezςMiretetal., 2007; DeSilvaetal., 
2016). ɲʽʰ˒ˇˊʶˍʽˁˇʾ ˍˏˉˇʽ ˃ʶ˂ʽˇˏ ʴʾ˄ˇ˄ˍʰʽ ˉʽˇ ˋˁˇˎˊˈ˔ˊ˖˃ˇʽ ˃ʶ ʵʽʰ˒ˇˊʶˍʽˁʺ ˍʰ˔ˏˍʹˍʰ ˁʰʽ 
ˋʶ ʵʽʰ˒ˇˊʶˍʽˁʺ ʰ˄ʰ˂ˇʴʾʰ ˉˇˎ ʶ˅ʰˊˍʱˍʰʽ ʰˉˈ ˍʹ˄ ˇ˅ˏˍʹˍʰΣ ˍʹ˄ ˉʶˊʽʶˁˍʽˁˈˍʹˍʰ ˋʶ ˄ʱˍˊʽˇ ˁʰʽ 
˒ˊˇˎˁˍˈʸʹΦ 
ɮˁˈ˃ʰ ˎˉʱˊ˔ˇˎ˄ ˒ˎˋʽˁʷˌ ʰ˂˂ʰʴʷˌ ˋˍˇ ˔ˊ˗˃ʰ ˁʰˍʱ ˍʹ˄ ˁˊˎˋˍʱ˂˂˖ˋʹΥ ˍˇ ˃ʷ˂ʽ ˋˎ˄ʺʻ˖ˌ 
ʴʾ˄ʶˍʰʽ ˉʽˇ ʰ˄ˇʽ˔ˍˈΦ ɳˉʽˉ˂ʷˇ˄Σ ʹ ʶˉʶ˅ʶˊʴʰˋʾʰ ˁʰʽ  ˇ ˔ʶʽˊʽˋ˃ˈˌ ˍˇˎ ˃ʶ˂ʽˇˏΣ ˇʽ ˋˎ˄ʻʺˁʶˌ ˁʰʽ ʹ 
ʵʽʱˊˁʶʽʰ ʰˉˇʻʺˁʶˎˋʹˌ ˃ˉˇˊˇˏ˄ ʶˉʾˋʹˌ ˄ʰ ʷ˔ˇˎ˄ ˃ʶˍˊʺˋʽ˃ʹ ʶˉʾʵˊʰˋʹ ˋˍˇ ˔ˊ˗˃ʰ ˍˇˎΣ 
ˁʰʻʽˋˍ˗˄ˍʰˌ ˍˇ ˉʽˇ ˋˁˇˏˊˇΦ ɶ ʰ˄ˍʾʵˊʰˋʹ ˁʰˊʰ˃ʶ˂ˇˉˇʾʹˋʹˌ  ˃ˉˇˊʶʾ ˄ʰ ʰ˂˂ʱ˅ʶʽ ˍˇ ˔ˊ˗˃ʰ 
ˍˇˎ ˃ʶ˂ʽˇˏΦ 
ɶ ˉʶˊʽʶˁˍʽˁˈˍʹˍʰ ˋʶ HMF όˎʵˊˇ˅ˎ˃ʶʻˎ˂ˇ˒ˇˎˊ˒ˇˎˊʱ˂ʹύ ʰˉˈ ˃ˈ˄ʹ ˍʹˌ ʵʶ˄ ʶʾ˄ʰʽ ˋʶ ʻʷˋʹ ˄ʰ 
ʶ˅ʹʴʺˋʶʽ ˍʽˌ ʰ˂˂ʰʴʷˌ ˔ˊ˗˃ʰˍˇˌ ˃ʷˋ˖ ˍʹˌ  ʰ˄ˍʾʵˊʰˋʹˌ ˁʰˊʰ˃ʶ˂ˇˉˇʾʹˋʹˌΦ όQuintasetal., 
нллтύΦ ɶ ˉʶˊʽʶˁˍʽˁˈˍʹˍʰ ˋʶ ʰ˃ʽ˄ˇ˅ʷʰ ˁʰʽ ˃ʷˍʰ˂˂ʰ  ʶʾ˄ʰʽ ʶˎˊˏˍʶˊʹ ˋˍʰ ˉʽˇ ˋˁˇˏˊʰ ˃ʷ˂ʽʰ ˁʰʽ 

https://www.interfind.gr/ypiresies/agogimotita-meliou/
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ʷ˔ˇˎ˄ ʶˉʾˋʹˌ ˉʶˊʽˋˋˈˍʶˊʹ ˉʶˊʽʶˁˍʽˁˈˍʹˍʰ ˋʶ  ˍˎˊˇˋʾ˄ʹ ˁʰʽ ˍˊˎˉˍˇ˒ʱ˄ʹΣ ʶ˄˗ ˍʰ ˉʽˇ 
ʰ˄ˇʽ˔ˍˈ˔ˊ˖˃ʰ ˃ʷ˂ʽʰ ˈ˔ʽ όNegueruela&Perez-Arquillue, 2000; Gonzalesetal., 1999; 
TurkmenetalΦΣ нллсύΦ ʇˉʱˊ˔ʶʽ ˋˍʶ˄ʺ  ˋˎˋ˔ʷˍʽˋʹ ˃ʶˍʰ˅ˏ ˍˇˎ ˔ˊ˗˃ʰˍˇˌ ˁʰʽ ˍʹˌ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʺˌ 
ʽˁʰ˄ˈˍʹˍʰˌ ˍˇˎ ˃ʶ˂ʽˇˏΦ ʅˏ˃˒˖˄ʰ ˃ʶ ˇˊʽˋ˃ʷ˄ˇˎˌ ʶˊʶˎ˄ʹˍʷˌΣ ˍʰ ˉʽˇ ˋˁˇˏˊʰ ˃ʷ˂ʽʰ ʷ˔ˇˎ˄ 
ˎ˕ʹ˂ˈˍʶˊʹ ˉʶˊʽʶˁˍʽˁˈˍʹˍʰ ˋʶ  ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʱ όFrankeletal., 1998;  Berettaetal., 2005; 
Saxenaetal., 2010).  
ʁʽ ˁˏˊʽˇʽ ˉʰˊʱʴˇ˄ˍʶˌ ˉˇˎ ʶˉʹˊʶʱʸˇˎ˄ ˍˇ ˔ˊ˗˃ʰ ʶʾ˄ʰʽ ˇʽ ʶ˅ʺˌΥ 

¶ ʹ ̄ʁ ˊʽʶˁˍʽˁˈˍʹˍʱ ˍˇˎ ˋʶ ˃ʷˍʰ˂˂ʰ 

¶ ʹ ̄ʁ ˊʽʶˁˍʽˁˈˍʹˍʱ ˍʹˌ ˋʶ ʴˏˊʹ 

¶ ʹ ʲˇˍʰ˄ʽˁʺ ˁʰʽ ʴʶ˖ʴˊʰ˒ʽˁʺ ˍˇˎ ˉˊˇʷ˂ʶˎˋʹ 

¶ ˇʽ ˒ˎˋʽˁˇ˔ʹ˃ʽˁʷˌ ˍˇˎ ʽʵʽˈˍʹˍʶˌ όˉΦ˔Φ ʹ˂ʶˁˍˊʽˁʺ ʰʴ˖ʴʽ˃ˈˍʹˍʰύ 

¶ ʹ  ̄ ʶˊʽʶˁˍʽˁˈˍʹˍʱ ˍˇˎ ˋʶ ˍʷ˒ˊʰ 

¶ ʹ ʻʶˊ˃ˇˁˊʰˋʾʰ ˁʰʽ ˔ˊˈ˄ˇ ̩h ˉˇʻʺˁʶˎˋʹˌ 

¶ ʹ  ˁˊˎˋˍʱ˂˂˖ˋʹ  
ʆˇ ˃ʷ˂ʽ ˃ʶ˂ʽˍ˖˃ʱˍ˖˄ ʴʶ˄ʽˁʱ ˔ʰˊʰˁˍʹˊʾʸʶˍʰʽ ʰˉˈ ˎ˕ʹ˂ˈˍʶˊʶˌ ˍʽ˃ʷˌ ʹ˂ʶˁˍˊʽˁʺˌ 
ʰʴ˖ʴʽ˃ˈˍʹˍʰˌΣ ǇIΣ ˇ˅ˏˍʹˍʰˌ ˁʰʽ ˉʶˊʽʶˁˍʽˁˈˍʹˍʰˌ ˋʶ ˍʷ˒ˊʰ ˉˇˎ ˁʱ˄ʶʽ ˉʽˇ ˋˁˇˏˊˇ ˍˇ ˔ˊ˗˃ʰΣ 
ʶ˄˗ ʹ ˎʴˊʰˋʾʰ ˁʰʽ ʹ ˋˎʴˁʷ˄ˍˊ˖ˋʹ ˍʹˌ ʵʽʰˋˍʱˋʹˌ ʵʶ˄ ʰˉˇˍʶ˂ˇˏ˄ ʰ˅ʽˈˉʽˋˍʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ 
ʵʽʱˁˊʽˋʹˌ όtƛǘŀ-Calvo&±łȊǉǳŜȊΣ нлмтύΦ 

 

mm Pfund Color Range 

0-8 Water White 
9-17 White 
35-50 Extra Light Amber 
51-81 Water White 
0-8 Light Amber 
86-114 Amber 
115-150 Dark Amber 

https://www.interfind.gr/en/services/honey-color/ 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
ʅˍʹ˄ ˉʰˊˇˏˋʰ ʶˊʴʰˋʾʰ ʹ ˃ʷˍˊʹˋʹ ˍˇˎ ˔ˊ˗˃ʰˍˇˌ ˋˍˇ ˃ʷ˂ʽ ˉˊʰʴ˃ʰˍˇˉˇʽʶʾˍʰʽ ˃ʶ ˍʹ ˔ˊʺˋʹ ˍˇˎ 
HANNAH196785 HoneyColorPhotometer. 
ɮˊ˔ʽˁʱ ˉˊʰʴ˃ʰˍˇˉˇʽʶʾˍʰʽ ʲʰʻ˃ˇ˄ˈ˃ʹˋʹ ˍˇˎ ˇˊʴʱ˄ˇˎ ˃ʶ ˉˊˈˍˎˉˇ ʵʽʱ˂ˎ˃ʰ ʴ˂ˎˁʶˊʾ˄ʹˌ ˁʰʽ 
ʰˁˇ˂ˇˏʻ˖ˌ ˃ʶˍˊʽʷˍʰʽ ˊʶˎˋˍˈ ʵʶʾʴ˃ʰ ˃ʶ˂ʽˇˏΦ ɶ  ˃ʷˍˊʹˋʹ ˁˎ˃ʰʾ˄ʶˍʰʽ ˃ʶˍʰ˅ˏ л ˁʰʽ мрл 
mmPfund. 

ʅɳɹʄɳʅ ʋʄʍɾɮʆʍɿ ʁʃʍʅ ʁʄɹɵʁɿʆɮɹ ɮʃʁ ʆɮ ʃʄʁʆʇʃɮ ʆʍɿ ɶɿʍɾɳɿʍɿ ʃʁɽɹʆɳɹʍɿ 

 

ʋʄʍɾɮʆɹɼɶ ʆɮʀɹɿʁɾɶʅɶ ɾɳɽɹʁʇ ʅɳ ɳʃʆɮ ɰɮʅɹɼɳʅ ɼɮʆɶɱʁʄɹɳʅ ʅʇɾʊʍɿɮ 

ɾɳ ʆɶɿ ɼɽɹɾɮɼɮ PFUND (MM) 

https://www.interfind.gr/en/services/honey-color/
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2.1.9Φ ʃʄʁʅɲɹʁʄɹʅɾʁʅ ʇɱʄɮʅɹɮʅ 

ɶ ˎʴˊʰˋʾʰ ˍˇˎ ˃ʶ˂ʽˇˏ ʶʾ˄ʰʽ ʷ˄ʰ ˋʹ˃ʰ˄ˍʽˁˈ ˁˊʽˍʺˊʽˇ ˉˇʽˈˍʹˍʰˌΣ ˉˇˎ ˎˉˇ˂ˇʴʾʸʶˍʰʽ ˉˇ˂ˏ 
ˋˎ˔˄ʱΣ ˁʰʻ˗ˌ ʰˎ ˅ʹ˃ʷ˄ʹ ˎʴˊʰˋʾʰ ˋˍˇ ˃ʷ˂ʽ ʰˉˇˍʶ˂ʶʾ ʷ˄ʵʶʽ˅ʹ ˉʽʻʰ˄ʺˌ ʷ˄ʰˊ˅ʹˌ ʸˏ˃˖ˋʹˌ ˁʰʽ 
ʰ˄ʱˉˍˎ˅ʹˌ ˃ʽˁˊˇˇˊʴʰ˄ʽˋ˃˗˄Σ ˋˎ˄ʻʺˁʶˌ ˉˇˎ ʶˉʹˊʶʱʸˇˎ˄ ˍˈˋˇ ˍʽˌ ʻˊʶˉˍʽˁʷˌ ʽʵʽˈˍʹˍʶˌ ˈˋˇ 
ˁʰʽ ˍʹ ʵʽʱˊˁʶʽʰ ʸ˖ʺˌ ˍˇˎ ˉˊˇʿˈ˄ˍˇˌΦ ɶ ʸˏ˃˖ˋʹ ˉˊˇˁʰ˂ʶʾˍʰʽ ʰˉˈ ˍʹ˄ ˖ˋ˃˖ˍʽˁʺ ʵˊʱˋʹ ˍ˖˄ 
ʸˎ˃ˇ˃ˎˁʺˍ˖˄ ˋˍʰ ˋʱˁ˔ʰˊʰΣ ʴ˂ˎˁˈʸʹ ˁʰʽ ˒ˊˇˎˁˍˈʸʹΣ ˃ʶ ʰˉˇˍʷ˂ʶˋ˃ʰ ˍˇ ˋ˔ʹ˃ʰˍʽˋ˃ˈ 
ʰʽʻˎ˂ʽˁʺˌ ʰ˂ˁˇˈ˂ʹˌ ˁʰʽ ʵʽˇ˅ʶʽʵʾˇˎ ˍˇˎ ʱ˄ʻˊʰˁʰΦ ɶ ʰ˂ˁˇˈ˂ʹ ˉʰˊˇˎˋʾʰ ˇ˅ˎʴˈ˄ˇˎ ˃ˉˇˊʶʾ ˄ʰ 
ʵʽʰˋˉʰˋˍʶʾ ˋʶ ˇ˅ʽˁˈ ˇ˅ˏ ˁʰʽ ˄ʶˊˈΣ ˃ʶ ʰˉˇˍʷ˂ʶˋ˃ʰ ˍˇ ˃ʷ˂ʽ ˉˇˎ ʷ˔ʶʽ ˎˉˇˋˍʶʾ ʸˏ˃˖ˋʹ ˄ʰ 
ʰˉˇˁˍʱ ˅ʽ˄ʺ ʴʶˏˋʹΦ ɶ ˉʶˊʽʶˁˍʽˁˈˍʹˍʰ ˋʶ ˎʴˊʰˋʾʰ ʶˉʹˊʶʱʸʶʽ ʶˉʽˉ˂ʷˇ˄ ˁʰʽ ˇˊʽˋ˃ʷ˄ʶˌ 
˒ˎˋʽˁˇ˔ʹ˃ʽˁʷˌ ʽʵʽˈˍʹˍʶˌ ˍˇˎ ˃ʶ˂ʽˇˏΣ ˈˉ˖ˌ ʶʾ˄ʰʽ ʹ ˁˊˎˋˍʱ˂˂˖ˋʹΣ ˍˇ ʽ˅˗ʵʶˌ ˁʰʽ ˍˇ ʶʽʵʽˁˈ 
ʲʱˊˇˌ. ɮ̄ ˇˍʶ˂ʶʾ ˋʹ˃ʰ˄ˍʽˁˈ ˉʰˊʱʴˇ˄ˍʰ ʴʽʰ ˍʹ˄ ˉˊˈ˂ʹ˕ʹ ʺ ˍˇ˄ ˉʶˊʽˇˊʽˋ˃ˈ ˍʹˌ ʰ˄ʱˉˍˎ˅ʹˌ 
˃ʽˁˊˇʲʾ˖˄ ʶ˄˗ ˋʶ ˉˇ˂˂ʷˌ ˉʶˊʽˉˍ˗ˋʶʽˌ ʶʾ˄ʰʽ ʹ ˁˏˊʽʰ ˉʰˊʱ˃ʶˍˊˇˌ ˉˇˎ ʶˎʻˏ˄ʶˍʰʽ ʴʽʰ ˍʹ 
ˋˍʰʻʶˊˈˍʹˍʰ ˍ˖˄ ˍˊˇ˒ʾ˃˖˄ ˁʰʽ ˍʹ ˊˏʻ˃ʽˋʹ ˍʹˌ ˃ʽˁˊˇʲʽʰˁʺˌ ʵˊʰˋˍʹˊʽˈˍʹˍʰˌ όChirifeetal., 
нллсύΦ ɳʾ˄ʰʽ ˋʹ˃ʰ˄ˍʽˁˈ ˄ʰ ˎˉˇʴˊʰ˃˃ʽˋʻʶʾ ˈˍʽ ʹ ˎʴˊʰˋʾʰ ʵʽʰ˒ˇˊˇˉˇʽʶʾˍʰʽ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʹ 
ʲˇˍʰ˄ʽˁʺ ˉˊˇʷ˂ʶˎˋʹΣ ˁʰʻ˗ˌ ʷ˔ʶʽ ˒ʰ˄ʶʾ ˈˍʽ ˍʰ ˃ʷ˂ʽʰ ˃ʶ˂ʽˍ˖˃ʱˍ˖˄ ˉʰˊˇˎˋʽʱʸˇˎ˄ ʶ˂ʰ˒ˊˈˌ 
˃ʽˁˊˈˍʶˊʰ ˉˇˋˇˋˍʱ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʰ ˃ʷ˂ʽʰ ʰ˄ʻʷ˖˄ όʅʰʲʲʽʵʱˁʹΣ нлнм ʆˇ ˃ʷ˂ʽ ˋˍʹ ˒ˎˋʽˁʺ ˍˇˎ 
˃ˇˊ˒ʺ ˔ʰˊʰˁˍʹˊʾʸʶˍʰʽ ʰˉˈ ˔ʰ˃ʹ˂ʺ ˉʶˊʽʶˁˍʽˁˈˍʹˍʰ ˋʶ ˎʴˊʰˋʾʰ ό˃ʶˍʰ˅ˏ мп ˁʰʽ но ҈ύ ʰ˂˂ʱ 
ʶʾ˄ʰʽ ˉˇ˂ˏ ˎʴˊˇˋˁˇˉʽˁˈ ˁʰʽ ʹ ˉʶˊʽʶˁˍʽˁˈˍʹˍʱ ˍˇˎ ˋʶ ˎʴˊʰˋʾʰ ˃ʶˍʰʲʱ˂˂ʶˍʰʽ ˁʰˍʰ ˍʹ˄ 
ʰˉˇʻʺˁʶˎˋʹΦ 
ʁ ʶ˅ˇˉ˂ʽˋ˃ˈˌ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ʴʽʰ ˍʹ ˃ʷˍˊʹˋʹ ˍʹˌ ˎʴˊʰˋʾʰˌ ˋˍˇ ˃ʷ˂ʽ ˋˎ˄ʺʻ˖ˌ 
ʶʾ˄ʰʽ ˍˇ ʵʽʰʻ˂ʰˋʾ˃ʶˍˊˇΦ ɶ ˃ʷʻˇʵˇˌ ʲʰˋʾʸʶˍʰʽ ˋˍʹ˄ ʰˊ˔ʺ ˈˍʽ ˇ ʵʶʾˁˍʹˌ ʵʽʱʻ˂ʰˋʹˌ ʰˎ˅ʱ˄ʶˍʰʽ 
˃ʶ ˍʹ˄ ˉʶˊʽʶˁˍʽˁˈˍʹˍʰ ˋʶ ʰ˄ˈˊʴʰ˄ʰ ˋˎˋˍʰˍʽˁʱ. ʆˇ ˉˊʾˋ˃ʰ ˍˇˎ 
ʵʽʰʻ˂ʰˋʾ˃ʶˍˊˇˎ(Abberefractometer) ˉˊʷˉʶʽ ˄ʰ ʶʾ˄ʰʽ ˁʰʻʰˊˈ ˁʰʽ ˋˍʶʴ˄ˈ. Hʁ ˉʽ˒ʱ˄ʶʽʰ ˍˇˎ 
ˉˊʾˋ˃ʰˍˇˌ ˁʰ˂ˏˉˍʶˍʰʽ ˇ˃ˇʽˈ˃ˇˊ˒ʰ ˃ʶ ˍˇ ʵʶʾʴ˃ʰ. ɾʶˍʱ ʰˉˈ 2 minɻ ʽʰʲʱʸʶˍʰʽ ˇ ʵʶʾˁˍʹˌ 
ʵʽʱʻ˂ʰˋʹˌ. ɼʱʻʶ ʵʶʾʴ˃ʰ ˃ʶˍˊʽʷˍʰʽ ʵˏˇ ˒ˇˊʷˌ ˁʰʽ ˎˉˇ˂ˇʴʾʸʶˍʰʽ ˇ ˃ʷˋˇˌ ˈˊˇˌ. ɶ ˃ʷˍˊʹˋʹ 
ˉˊʰʴ˃ʰˍˇˉˇʽʶʾˍʰʽ ˋˍˇˎˌ 20 ˇC. ɱʽʰ ʻʶˊ˃ˇˁˊʰˋʾʶˌ ˉʱ˄˖ ʰˉˈ 20 ˇC̄ ˊˇˋˍʾʻʶˍʰʽ0,00023 h ˄ʱ 
ˇC, ʁ ˄˗ ʴʽʰ ʻʶˊ˃ˇˁˊʰˋʾʶˌ ˁʱˍ˖ ʰˉˈ 20 ̌ C,  h ˒ʰʽˊʶʾˍʰʽ 0,00023 h ˄ʱ ˇC. 

2.1.10Φ ʃʄʁʅɲɹʁʄɹʅɾʁʅ PH 

ɶ ̌˅ˏˍʹˍʰ ˍˇˎ ˃ʶ˂ʽˇˏ ˇ˒ʶʾ˂ʶˍʰʽ ˋˍʰ  ˇˊʴʰ˄ʽˁʱ ˇ˅ʷʰ ˉˇˎ ˉʶˊʽʷ˔ʶʽ όˍˊˎʴʽˁˈΣ ˁʽˍˊʽˁˈΣ ˇ˅ʰ˂ʽˁˈΣ 
ˇ˅ʽˁˈΣ ˁΦ˂ΦˉΦύ ˁʰʻ˗ˌ ˁʰʽ ˋˍˇ ˄ʷˁˍʰˊ ˁʰʽ ˍʽˌ ʶˁˁˊʾˋʶʽˌ ˃ʶ˂ʽˋˋ˗˄Φ ɶ ˒ˎˋʽˁʺ ˇ˅ˏˍʹˍʰ ˍˇˎ ˃ʶ˂ʽˇˏ 
˃ˉˇˊʶʾ ˄ʰ ʰˎ˅ʹʻʶʾ ˃ʶ ˍʹ˄ ʰˉˇʻʺˁʶˎˋʹ ˁʰʽ ˍʹ˄ ˖ˊʾ˃ʰ˄ˋʹ ˍˇˎ ˃ʶ˂ʽˇˏΣ ˁʰʻ˗ˌ ˁʰʽ ˁʰˍʱ ˍʹ 
ʸˏ˃˖ˋʹ.ɼʱˉˇʽʰ ˇˊʴʰ˄ʽˁʱ ˇ˅ʷʰ ˍˇˎ ˃ʶ˂ʽˇˏ ˉˊˇːˉʱˊ˔ˇˎ˄ ˋˍˇ ˄ʷˁˍʰˊ ʺ ˍˇ ˃ʶ˂ʾˍ˖˃ʰ όˁʽˍˊʽˁˈΣ 
˃ʹ˂ʽˁˈ ˁʰʽ ˇ˅ʰ˂ʽˁˈύΣ ʰ˂˂ʱ ʹ ˉ˂ʶʽˇ˕ʹ˒ʾʰ ʰˎˍ˗˄ ˉʰˊʱʴˇ˄ˍʰʽ ʰˉˈ ˍʰ ˋʱˁ˔ʰˊʰ ˍˇˎ ˄ʷˁˍʰˊˇˌ 
ˁʰʽ ˍˇˎ ˃ʶ˂ʽˍ˗˃ʰˍˇˌ ˃ʶ ˍʹ ʵˊʱˋʹ ʶ˄ʸˏ˃˖˄ ˉˇˎ ʶˁˁˊʾ˄ˇ˄ˍʰʽ ʰˉˈ ˍʽˌ ˃ʷ˂ʽˋˋʶˌ ˁʰˍʱ ˍʹ˄ 
˖ˊʾ˃ʰ˄ˋʹ ˁʰʽ ʰˉˇʻʺˁʶˎˋʹ ό˃ˎˊ˃ʹˁʽˁˈ ˇ˅ˏ ˁΦʱΦύ ό5Ŝ-Meloetal., 2018).ɶ ˃̫ɹ ʽˋˍʹ ˍʽ˃ʺ 
ʶ˂ʶˏʻʶˊʹˌ ˇ˅ˏˍʹˍʰˌ ˋʶ ˈ˂ʰ ˍʰ ʶʾʵʹ ˃ʶ˂ʽˇˏ ʶʾ˄ʰʽ рл meq/kg όʶˁˍˈˌ ʰˉˈ ˍˇ ˃ʷ˂ʽ 
ʸʰ˔ʰˊˇˉ˂ʰˋˍʽˁʺˌ ˉˇˎ ʷ˔ʶʽ ˈˊʽˇ ул meq/kgύΣ ˈˉ˖ˌ ˇˊʾʸʶˍʰʽ ʰˉˈ ˍˇ˄ ʶˎˊ˖ˉʰʿˁˈ ˁʰ˄ˇ˄ʽˋ˃ˈ. 
ʅˎ˄ʶˉ˗ˌ ˍʰ ˇˊʴʰ˄ʽˁʱ ˇ˅ʷʰ ʶʾ˄ʰʽ ˋʹ˃ʰ˄ˍʽˁʱ ʶ˄ʶˊʴʱ ˋˎˋˍʰˍʽˁʱ ˋˍˇ ˃ʷ˂ʽΣ ʶ˄˗ ˋ˔ʶˍʾʸˇ˄ˍʰʽ 
ˋˍʶ˄ʱ ˃ʶ ˍʹ ʲˇˍʰ˄ʽˁʺ ˉˊˇʷ˂ʶˎˋʹ ˁʰʽ ˍˇ ˃ʶˍʰʲˇ˂ʽˋ˃ˈ ˍ˖˄ ˃ʶ˂ʽˋˋ˗˄ ό!ƴŜǘŀƭΦΣ нлнлύΦ ɱʶ˄ʽˁʱ 
ˉʰˊʰˍʹˊʶʾˍʰʽΣ ˈˍʽ ˇʽ ˍʽ˃ʷˌ Ǉɶ ˋˍʰ ˃ʷ˂ʽʰ ʰ˄ʻʷ˖˄ ˁˎ˃ʰʾ˄ˇ˄ˍʰʽ ʰˉˈ оΣо ʷ˖ˌпΣсΦ ɳ˅ʰʾˊʶˋʹ 
ʰˉˇˍʶ˂ʶʾ ˍˇ ˃ʷ˂ʽ ˁʰˋˍʰ˄ʽʱˌΣ ˈˉˇˎ ˇʽ ˍʽ˃ʷˌ ˍˇˎ Ǉɶ ˁˎ˃ʰʾ˄ˇ˄ˍʰʽ ʰˉˈ р ʷ˖ˌ ˁʰʽ ˉʱ˄˖ ʰˉˈ сΦ 
 
ʆʰ ˇ˅ʷʰ ˍˇˎ ˃ʶ˂ʽˇˏ ʰ˄ˍʽˋˍˇʽ˔ˇˏ˄ ˋˍˇ лΣр҈ ˍ˖˄ ˋˎ˄ˇ˂ʽˁ˗˄ ˋˍʶˊʶ˗˄Σ ʶ˄˗ ˋˎ˃˃ʶˍʷ˔ˇˎ˄ ˋˍʹ 
ʴʶˏˋʹΣ ˍˇ ʱˊ˖˃ʰΣ ˍˇ ˔ˊ˗˃ʰ ˁʰʽ ˍʹ ʵʽʰˍʹˊʽˋʽ˃ˈˍʹˍʱ ˍˇˎΣ ˁʰʻʽˋˍ˗˄ˍʰˌ ʵˏˋˁˇ˂ʹ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ 
ˍ˖˄ ˃ʽˁˊˇˇˊʴʰ˄ʽˋ˃˗˄ ό!ƴŜǘŀƭΦΣ нлнлύΦ ɳˉʾˋʹˌΣ ˉˊˇˋʵʾʵˇˎ˄ˋˍˇ ˉˊˇʿˈ˄ ˋʹ˃ʰ˄ˍʽˁʷˌ ʻˊʶˉˍʽˁʷˌ 
ˇˎˋʾʶˌ ˁʰʽ ˒ʰˊ˃ʰˁʶˎˍʽˁʷˌ ʽʵʽˈˍʹˍʶˌΣ ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄˖˄ ˍ˖˄ ʰ˄ˍʽʲʰˁˍʹˊʽʵʽʰˁ˗˄Σ 
ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁ˗˄ ˁʰʽ ʻʶˊʰˉʶˎˍʽˁ˗˄ ʽʵʽˇˍʺˍ˖˄ ˋʶ ˍˊʰˏ˃ʰˍʰΦ ɳˉˇ˃ʷ˄˖ˌΣ ʹ ˃ʶ˂ʷˍʹ ˍʹˌ 
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ˋˏ˄ʻʶˋʹˌ ˍ˖˄ ˇˊʴʰ˄ʽˁ˗˄ ˇ˅ʷ˖˄ ˋˍˇ ˃ʷ˂ʽ ʷ˔ʶʽ ˃ʶʴʱ˂ʹ ˋʹ˃ʰˋʾʰ ʴʽʰ ˍʹ ʵʽʶˊʶˏ˄ʹˋʹ ˍʹˌ ˋ˔ʷˋʹˌ 
˃ʶˍʰ˅ˏ ˇˊʴʰ˄ʽˁ˗˄ ˇ˅ʷ˖˄Σ ʵʽʰˍˊˇ˒ʽˁʺˌ ˁʰʽ ˒ʰˊ˃ʰˁʶˎˍʽˁʺˌ ʰ˅ʾʰˌΦ  
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3Φ ɮʃʁʆɳɽɳʅɾɮʆɮ 

 
ɰɮʄɶ ɳɼʋʇɽɹʅɾɮʆʍɿ 

ɲʶʾʴ˃ʰ ʃʶ˄ˍʰ˄ʽˁˈ 
ʶˁ˔ˏ˂ʽˋ˃ʰ 

ɲʽ˔˂˖ˊˇ˃ʶʻʰ˄ʽˁˈ 
ʶˁ˔ˏ˂ʽˋ˃ʰ 

ɰˇˎˍʰ˄ˇ˂ʽˁˈ 
ʶˁ˔ˏ˂ʽˋ˃ʰ 

HP1 0.006g 0.027g 4.600g 
HP2 0.001g 0.025g 7.300g 
HP3 0.061g 0.060g 3.000g 
HP4 0.007g 0.021g 3.500g 
HP5 0.008g 0.031g 7.300g 
HP6 0.007g 0.018g 2.300g 
HP7 0,030g 0,049g 4,900g 
HP8 0,136g 0,121g 5,482g 
HP9 0,090g 0,002g 8,587g 
HP10 0,103g 0,020g 9,867g 
HP11 0,049g 0,076g 5,673g 

 

3.1Φ ɮɿɮɽʇʅɶ ɱʇʄɳʁɼʁɼɼʍɿ 

 

ʅʇɱɼʄɹʆɹɼʁʅ ʃɹɿɮɼɮʅ ɱʇʄɳʁɽʁɱɹɼɶʅ ɮɿɮɽʇʅɶʅ ʆʍɿ 11ɲɳɹɱɾɮʆʍɿ ɾɳɽɹʁʇ 

 HP1 HP2 HP3 HP4 

Predominant pollen 
(>45%) 

Pyrus/PrunusRosaceae 
(55%), 
 

 Echiumsp. Boraginaceae 
(47%) 
 

 

Secondary pollen  
(16-45%)   

Castanea sativaFagaceae 
(17%) 
 

Centaurea sp. Asteraceae 
(28%) 
 

 TrifoliumincarnatumFabacea
e (32%) 
TrifoliumrepensFabaceae 
(32%) 
 

Important minor 
pollen  
(3-15%)    

 
TrifoliumrepensFabaceae 
(8%), 
TrifoliumincarnatumFabacea
e (7%), 
Brassicaceae (6%), 
Rubussp. Rosaceae (3%) 
 

Echiumsp. Boraginaceae 
(16%), 
Trifolium sp. Fabaceae (10%), 
CentaureacyanusAsteraceae 
(9%), 
Brassica sp. Brassicaceae 
(9%), 
Thymussp.Lamiaceae (6%), 
Castanea sativaFagaceae 
(4%), 
Rubussp. Rosaceae (4%), 
Boraginaceae (4%), 
Apiaceae 4% 
 

Boraginaceae (10%) 
Trifolium sp. Fabaceae (10%) 
Thymussp.Lamiaceae (7%) 
Centaurea sp. Asteraceae 
(6%) 
Brassica sp. Brassicaceae 
(4%) 
Apiaceae (4%) 
Rubussp. Rosaceae (4%) 
 

Pyrus/PrunusRosaceae (8%), 
Rubussp. Rosaceae (6%) 
Boraginaceaea (6%), 
Apiaceae(3%) 
 

Minor pollen  
( <3%)                        

Onobrychissp.  Fabaceae 
(1%), 
Thymussp.Lamiaceae (1%) 
 

Asteraceae (2%) 
Unknown pollen (2%) 

Pirus/PrunusRosaceae (3%), 
 
Unknown pollen (2%) 
 

Robinia sp. Rosaceae (2%), 
Brassica sp. Brassicaceae 
(2%) 
Vicia sp. Fabaceae (2%) 
Ononissp. Fabaceae (2%) 
Lilliaceae (2%) 
 

Isolated pollen    Castanea sativaFagaceae, 
Rhamnaceae, 
Thymussp.Lamiaceae, 



 
53 

 
 

Salix sp. Salicaceae, 
Plantaginaceae, 
Tilia sp. Tiliaceae, 
Hypericumsp. Hypericaceae, 
Poaceae, 
LoranthuseuropaeusLorantha
ceae, 
Papaver 
rhoeasPapaveraceae, 
BuxussemprervirensBuxaceae 

Pollen from 
nectarless 
plants/Isolated 
pollen 

 
Fraxinussp. Oleaceae, 
Hypericumsp. Hypericaceae, 
Salix sp. Salicaceae, 
Quercussp.  Fagaceae, 
Rhamnussp. Rhamnaceae, 
Verbascum sp. 
Scrophulariaceae 

Fraxinussp. Oleaceae, 
Ephedra sp. Ephedraceae, 
Viciasp. Fabaceae, 
Liliaceae, 
Oxalis sp. Oxalidaceae, 
Quercussp.  Fagaceae, 
Sambucussp. Capriforiaceae, 
Stellaria media 
Caryophyllaceae 
 

CentaureacyanusAsteraceae, 
Euphorbia sp. 
Euphorbiaceae, 
Cistus sp. Cistaceae, 
Poaceae, 
Scrophulariaceae 

 

Honeydew 
Elements 

Medium Medium  Medium 

 HP5 ɶʄс HP7 HP8 

Predominant pollen 
(>45%) 

 
Pyrus/PrunusRosaceae 
(59%), 
 

 Fabaceae (48%)  

Secondary pollen (16-
45%)   

 Pirus/PrunusRosaceae (28%), 
Echiumsp. Boraginaceae 
(23%) 
 

 Liliaceae (33%) 
 

Important minor 
pollen (3-15%)    

TrifoliumrepensFabaceae 
(15%) 
Robinia sp. Rosaceae (8%), 
Boraginaceae (4%), 
Thymussp.Lamiaceae (4%) 
 

TrifoliumrepensFabaceae 
(10%) 
Lilliaceae (10%) 
Onobrochissp.  Fabaceae 
(7%) 
Thymussp.Lamiaceae (5%) 
Robiniasp.Rosaceae (5%) 
TrifoliumincarnatumFabacea
e (3%) 
 

Castanea sativaFagaceae 
(16%), 
Rubussp. Rosaceae (14%), 
Brassicaceae (10%), 
Asteraceae (Carduus type) 
(6%) 
 

Asteraceae(Carduustype)(15%), 
CentaureacyanusAsteraceae 
(9%), 
Boraginaceae (9%), 
Plantagosp.Plantaginaceae 
(9%), 
TrifoliumrepensFabaceae (6%), 
Brassica sp. Brassicaceae (6%), 
Lamiaceae(Thymus type)(4%) 
 

Minor pollen ( <3%)                         
Asteraceae (2%), 
Apiaceae (2%), 
Brassica sp. Brassicaceae 
(2%), 
CastaneasativaFagaceae 
(1%) 
 

Echiumsp. Boraginaceae (2%) 
Asteraceae (2%) 
AsphodelusalbusAsphodelac
eae (1%) 
 

Lamiaceae(Thymus type) 
(2%), 
Plantagosp. 
Plantaginaceae (2%) 

Castanea sativaFagaceae (2%), 
Apiaceae(2%), 
Rubussp. Rosaceae (2%) 
 

Isolated pollen     

Pollen from nectarless 
plants/Isolated pollen 

Oxalis sp. Oxalidaceae, 
Hypericumsp. Hypericaceae 
Verbascum sp. 
Scrophulariaceae 
Ephedra sp. Ephedraceae, 
Cistus sp.Cistaceae, 
Stellaria media 
Caryophyllaceae 

Oxalis sp. Oxalidaceae, 
Hypericumsp. Hypericaceae, 
Verbascum sp. 
Scrophulariaceae, 
Ephedra sp. Ephedraceae, 
Brassica sp. Brassicaceae, 
Apiaceae, 
Salix sp. Salicaceae, 

TrifoliumrepensFabaceae, 
Verbascum sp. 
Scrophulariaceae, 
Salix sp. Salicaceae, 
Campanula sp. 
Campanulaceae, 
Quercussp.  Fagaceae, 
Sambucus sp. 

Fraxinussp. Oleaceae, 
Ephedra sp. Ephedraceae, 
Quercussp.  Fagaceae, 
Poaceae, 
Convolvulus 
arvensisConvolvulaceae, 
MalvasylvestrisMalvaceae, 
Cistus sp. Cistaceae, 
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Querquessp.  Fagaceae 
Euphorbia sp. Euphorbiaceae 
Convolvulus 
arvensisConvolvulaceae 
Acer sp. Aceraceae 
Lonicerasp. Caprifoliaceae 

Cistus sp. Cistaceae, 
BuxussemprervirensBuxacea
e, 
Tilia sp. Tiliaceae, 
Centaurea sp. Asteraceae, 
Salvia sp.  Lamiaceae 
 

Caprifoliaceae, 
Ephedra sp. Ephedraceae, 
Cupressaceae, 
Convolvulus 
arvensisConvolvulaceae, 
Liliaceae, 
Viciasp.  Fabaceae, 
Poaceae, 
Apiaceae 
 

Artemisia sp. Asteraceae, 
Genistasp.Fabaceae, 
Verbascum sp. 
Scrophulariaceae, 
Taraxacumsp. Asteraceae, 
Hypericumsp. Hypericaceae, 
Pyrus/PrunusRosaceae, 
Cupressaceae, 
Caryophyllaceae 
 

Honeydew Elements Medium Medium Few Few 

 HP9 ɶʄмл HP11 

Predominant pollen 
(>45%) 

Pyrus/PrunusRosaceae  86% 
 

 Pyrus/PrunusRosaceae (64%),  
 

Secondary pollen (16-
45%)   

 Rubussp. Rosaceae (33%), 
TrifoliumrepensFabaceae (30%) 
 

 

Important minor 
pollen (3-15%)    

 Tilia sp. Tiliaceae (9%), 
Liliaceae (7%), 
TrifoliumincarnatumFabaceae (5%), 
Lamiaceae(Thymus type) (3%), 
Boraginaceae (3%), 
Apiaceae(3%), 
Castanea sativaFagaceae (3%) 
 

Brassica sp. Brassicaceae (12%), 
TrifoliumincarnatumFabaceae 
(8%), 
Boraginaceae (4%), 
Liliaceae (4%) 
 

Minor pollen ( <3%)                        Ranunculaceae 4%, 
Hedera helix  Araliaceae 3%, 
Trifolium  
(incarnatumtype)Fabaceae2%, 
Genista sp. Fabaceae 1%, 
Brassicaceae1 %, 
Caryophyllaceae 1% 
 

Brassica sp. Brassicaceae (2%) 
 

Lamiaceae (Thymus type) (2%), 
Onobrychissp.  Fabaceae (2%), 
Rubussp. Rosaceae (2%) 
 

Isolated pollen Liliaceae, 
Cichorium sp.  Asteraceae, 
Taraxacum sp. Asteraceae, 
Cistus sp. Cistaceae, 
Verbascum sp. Scrophulariaceae, 
Sambucus sp. Caprifoliaceae, 
Pinus sp. Pinaceae, 
Onobrychis sp.  Fabaceae 

Quercussp.  Fagaceae, 
LoranthuseuropeusLoranthaceae, 
Taraxacumsp.Asteraceae, 
Plantagosp. Plantaginaceae, 
Poaceae, 
Hypericumsp. Hypericaceae, 
Cistus sp. Cistaceae, 
Salix sp. Salicaceae, 
Ephedra sp. Ephedraceae, 
Fraxinussp. Oleaceae, 
Verbascum sp. Scrophulariaceae, 
Cupressaceae, 
Chenopodium sp. Chenopodiaceae 
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ʅʋʁɽɹɮʅɾʁʅ ɮʃʁʆɳɽɳʅɾɮʆʍɿ ɱʇʄɳʁɽʁɱɹɼɶʅ ɮɿɮɽʇʅɶʅ 

ɮˉˈ ˍʹ˄ ʴˎˊʶˇ˂ˇʴʽˁʺ ʰ˄ʱ˂ˎˋʹ ˉʰˊʰˍʹˊʶʾˍʰʽ ˉ˖ˌ ˍʰ ʵʶʾʴ˃ʰˍʰ ɶʄмΣ ɶʄнΣ ɶʄпΣ ɶʄсΣ ɶʄт ˁʰʽ 
ɶʄмл ˔ʰˊʰˁˍʹˊʾʸˇ˄ˍʰʽ ˖ˌ ˃ʷ˂ʽʰ ʰˉˈ ˃ʶ˂ʽˍ˗˃ʰˍʰΦ ɳ˄˗ ˍʰ ʵʶʾʴ˃ʰˍʰ ɶʄоΣɶʄрΣɶʄуΣ ɶʄф ˁʰʽ 
ɶʄмм˔ʰˊʰˁˍʹˊʾʸˇ˄ˍʰʽ ˖ˌ ˃ʷ˂ʽʰ ʱ˄ʻʶ˖˄Φ 
 
ɮˉˇ ˍʹ˄ ˃ʶ˂ʷˍʹ ˉˇˎ ʷʴʽ˄ʶ ʵʽʰˉʽˋˍ˗˄ʶˍʰʽ ʵʽʰ˒ˇˊˇˉˇʾʹˋʹ ˋˍʹ˄ ʲˇˍʰ˄ʽˁʺ ˉˊˇʷ˂ʶˎˋʹˍʹˌ 
ʴˏˊʹˌ ˃ʶˍʰ˅ˏ ˍ˖˄ ʵʶʾʴ˃ʱˍ˖˄ ̱ ʹˌ ʾʵʽʰˌ ʴʶ˖ʴˊʰ˒ʽˁʺˌ ˉʶˊʽˇ˔ʺˌΣ h ˉˈ ˔ˊˇ˄ʽʱ ˋʶ ˔ˊˇ˄ʽʱΦ  
ɮˎˍˈ ˈ˃˖ˌ ˉˇˎ ˉʰˊʰˍʹˊʺʻʹˁʶ ʶʾ˄ʰʽ ˇˍʽ ˋʶ ˈ˂ʰ ˍʰ ˃ʷ˂ʽʰ ˉˇˎ ˃ʶ˂ʶˍʺʻʹˁʰ˄ ˎˉʱˊ˔ʶʽ ʴˏˊʹ ˍʹˌ 
ˇʽˁˇʴʷ˄ʶʽʰˌRosaceae ̀ ʶ ʱ˂˂ʰ ˃ʷ˂ʽʰ ˋʶ ˃ʽˁˊˈˍʶˊʰ ˉˇˋˇˋˋˍʰ ˁʰʽ ˋʶ ʱ˂˂ʰ ˋʶ ˃ʶʴʰ˂ˏˍʶˊʰΦ   

¶ HP1(ɮʴΦ ɮ˔ʾ˂˂ʁ ʽˇˌ ʱ˄ˇʽ˅ʹ 2020) Pyrus / PrunusRosaceae (55%) 

¶ HP2(ɰˊˇ˄ˍʶˊˈ ʱ˄ˇʽ˅ʹ 2020)Rubussp. Rosaceae (4%), 

¶ HP 3(ɰˊˇ˄ˍʶˊˈʱ˄ˇʽ˅ʹ 2019) Pyrus /PrunusRosaceae (3%) 

¶ ɶʄп(ɾʽˁˊˇ˂ʾ˃˄ʹʱ˄ˇʽ˅ʹ 2020) Pyrus/PrunusRosaceae (8%) 

¶ ɶʄр (ɮʴΦɱʶˊ˃ʰ˄ˈˌ ʱ˄ˇʽ˅ʹ нлнлύ Pyrus/PrunusRosaceae (59%) 

¶ ɶʄс όʌhˊʱʵʶˌʱ˄ˇʽ˅ʹ 2020)Pyrus/PrunusRosaceae (28%) 

¶ ɶʄ7 (ɮ.ɹ ɮ˔ʾ˂˂ʁ ʽˇˌʱ˄ˇʽ˅ʹ 2021)RubusspRosaceae (14%) 

¶ ɶʄ8(ɰˊˇ˄ˍʶˊˈʱ˄ˇʽ˅ʹ 2021) Rubussp.(2%)ˁ ʰʽPyrus/PrunusRosaceae 

¶ ɶʄ9(ɮ.ɹɱʶˊ˃ʰ˄ ˈˌɦ˄ ˇʽ˅ʹ 2021)  Pyrus/PrunusRosaceae  (86%) 

¶ ɶʄ10(ɾʽˁˊˇ˂ʾ˃˄ʹʱ˄ˇʽ˅ʹ 2021) Rubussp. Rosaceae (33%) 

¶ ɶʄ11 (ɮ.ɹɱʶˊ˃ʰ˄ ˈˌɦ˄ ˇʽ˅ʹ 2021)  Pyrus/PrunusRosaceae (64%) 
 
ʁ ˋˎ˄ʵˎʰˋ˃ˈˌ Pyrus/Prunus όˍʹˌ ˇʽˁˇʴʷ˄ʶʽʰˌ Rosaceaeύ ʶ˃˒ʰ˄ʾʸʶˍʰʽ ˋˍʹ˄ ˉ˂ʶʽˇ˄ˈˍʹˍʰ ˍ˖˄ 

ʵʶʽʴ˃ʱˍ˖˄ όʵʶʾʴ˃ʰˍʰ ɶʄмΣ ɶʄоΣ ɶʄпΣ ɶʄрΣ ɶʄсΣ ɶʄтΣ ɶʄуΣ ɶʄфΣ ɶʄмлύ ˁʰʽ ˋˍʰ ˉʶˊʽˋˋˈˍʶˊʰ 

˃ʱ˂ʽˋˍʰ ʰˉˇˍʶ˂ʶʾ ˍʹ˄ ˁˏˊʽʰ ˉʹʴʺ ό>рл҈ύ ˉˊˇʷ˂ʶˎˋʹˌ ˍʹˌ ʴˏˊʹˌ όʵʶʾʴ˃ʰˍʰ ɶʄмΣ ɶʄрΣ ɶʄсΣ 

ɶʄтΣ ɶʄфΣ ɶʄмлύΦ ɶ ˇʽˁˇʴʷ˄ʶʽʰ Rosaceae ˁʰʽ ʶʽʵʽˁˈˍʶˊʰ ˍʰ ʴʷ˄ʹ Pyrus ˁʰʽ Prunus̄ ˇˎ 

ʰ˄ʽ˔˄ʶˏˇ˄ˍʰʽ ˋˍʰ ˃ʷ˂ʽʰ ʰˎˍʱ ʶʾ˄ʰʽ ʴʷ˄ʹ ˉˇˎ ˉʶˊʽ˂ʰ˃ʲʱ˄ˇˎ˄ ʵʷ˄ˍˊʰ ˁʰʽ ʻʱ˃˄ˇˎˌ ˃ʶ 

ʶʵ˗ʵʽ˃ˇˎˌ ˁʰˊˉˇˏˌ όʰ˔˂ʱʵʽʰΣ ˃ʺ˂ʰΣ ʵʰ˃ʱˋˁʹ˄ʰΣ ˁʶˊʱˋʽʰΣ ˊˇʵʱˁʽ˄ʰΣ ˄ʶˁˍʰˊʾ˄ʽʰΣ ʲʶˊʾˁˇˁʰ 

ˁʰʽ ʰ˃ˏʴʵʰ˂ʰύ ˉˇˎ ʰˉʰ˄ˍ˗˄ˍʰʽ ˋˍʹ˄ ʶˎˊˏˍʶˊʹ ˉʶˊʽˇ˔ʺ ˈˉ˖ˌ ˉˊˇˁˏˉˍʶʽ ˁʰʽ ʰˉˇ ˍʹ˄ 

ˁʰˍʰʴˊʰ˒ʺ ˉˇˎ ʶ˔ʶʽ ʴʾ˄ʶʽΦ 

(http:// mediplantepirus.med.uoi.gr/pharmacology/plant_search.php) 

ʅˍʹ˄ˉʶˊʽˇ˔ʺˍ˖˄ʃˊʶˋˉ˗˄ʶʾ˄ʰʽˉˇ˂ˏˁˇʽ˄ʱˍʰˁˇˊˈ˃ʹ˂ʰ Prunus domestica,ˈˉ˖ˌˁʰʽˍʰʵʷ˄ʵˊʰPr
unusspinosa(ˍˋʰ˃ˉˇˎˊ˄ʽʱ), Prunuscerasus (ʲˎˋˋʽ˄ʽʱ), Prunusmahaleb(ʰʴˊʽˇˁʶˊʰˋʽʱ), 
Prunusarmeniaca (ʲʶˊʽˁˇˁʽʱ), Prunuspersica(ˊˇʵʰˁʽ˄ʽʱ) 
ˁʰʽʱ˂˂ʰʰˁˈ˃ʹˈˉ˖ˌMalussylvestris(ʰʴˊʽˇ˃ʹ˂ʽʷˌ), Morus alba ˁ ʰʽ M. nigra 

Pollen from nectarless 
plants/Isolated pollen 

  Fraxinussp. Oleaceae, 
Salix sp. Salicaceae, 
Apiaceae,  
Plantagosp. Plantaginaceae, 
Hypericumsp. Hypericaceae, 
Verbascum sp. Scrophulariaceae, 
Ephedra sp. Ephedraceae, 
Convolvulus 
arvensisConvolvulaceae, 
Caryophyllaceae, 
Castanea sativaFagaceae 
 

Honeydew Elements  Few Medium 

http://mediplantepirus.med.uoi.gr/pharmacology/plant_search.php
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(˃ˇˎˊʽʷˌ˂ʶˎˁʷˌˁʰʽ˃ʰˏˊʶˌ), ˁʰʻ˗ˌˁʰʽˇʽPyracantha coccinea 
(ˉˎˊʱˁʰ˄ʻˇʽ) ,ˈ˂ʰʶʾʵʹˍʹˌ̌̔ ˁˇʴʷ˄ʶʽʰR̩osaceae 
ʅˏ˃˒˖˄ʰ ˃ʶ ˉˊˈˋ˒ʰˍʹ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰ ˉˇˋˇˋˍʱPyrus όонΦс҈ύ ʰ˂˂ʱ ˁʰʽ Prunus (61,21%)  
ʷ˔ˇˎ˄ ʲˊʷʻʶʽ ˅ʰ˄ʱ ˋʶ  ˃ʷ˂ʽʰ ʰ˄ʻʷ˖˄ʰˉˇ̱́ ˄ ɹ˄ʵʾʰ(Jamwal&Mattu, 2022) 
ɳˉʾˋʹˌ ˋˍʹ˄ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰ ʷ˔ˇˎ˄ ʲˊʶʻʶʾ ˅ʰ˄ʱ ʶʾʵʹ ˍˇˎ ʴʷ˄ˇˎˌ Rubusό ˉˇˎ ˉʰˊʰˍʹˊˇˎ˃ʶ ˋˍʰ 
ʵʶʽʴ˃ʰˍʰΣ ɶʄнΣ ɶʄтΣ ɶʄуΣ ɶʄмл) ˖ˌ ˁˏˊʽʰ ʲˇˍʰ˄ʽˁʺ ˉˊˈʶ˂ʶˎˋʹ ʴˏˊʹˌ ˋʶ ʶˎˊ˖ˉʰʿˁʱ ˃ʷ˂ʽʰ 
(>45%) όaǳǊŜǓŀƴ Ŝǘ ŀƭΦΣ нлннύΦ ɳ˄˗ ʷ˔ʶʽ ˉʰˊʰˍʹˊʹʻʶʾ ˁʰʽ ˋʶ ʶ˂˂ʹ˄ʽˁʱ ˃ʷ˂ʽʰ ʰˉˈ ˍʽˌ ˉʶˊʽˇ˔ʷˌ 
ˍʹˌ ʋʰ˂ˁʽʵʽˁʺˌ ˁʰʽ ˍʹˌ ɼʰˊʵʾˍˋʰˌΦ(Karabagias et al., 2020) ʅʶ ʱ˂˂ʹ ˃ʶ˂ʷˍʹ ˍˇ Prunus̡ ˊʷʻʹˁʶ 
ˈˍʽ ʰˉˇˍʶ˂ʶʾ ˍʹ˄ ˁˏˊʽʰ ʲˇˍʰ˄ʽˁʺ ˉˊˇʷ˂ʶˎˋʹ ʴˏˊʹˌ όҔпр҈ύ ˋʶ ʵʶʾʴ˃ʰˍʰ ˃ʶ˂ʽˇˏ ˍʹˌ ʲˈˊʶʽʰˌ 
ɳ˂˂ʱʵʰˌΦ(Dimou et al., 2014) 
 
ʆh  ʵʶʾʴ˃ʰˍʰ ɶʄм ˁʰʽ ɶʄт ˉʰˊˈ˂ˇ ˉˇ ˎˁʰʽ ˍʰ ʵˏˇ ʶʾ˄ʰʽ ˃ʷ˂ʽʰ ʰˉˈ ˍʹ˄ ˉʶˊʽˇ˔ʺ ˍˇˎ ɮʴΦ 
ɮ˔ʽ˂˂ʁ ʾˇˎˋ̱ʹ˄ ˋˎ˂˂ˇʴʺ ˍˇˎ̫̱ ˇˎˌнлнл ʹ ˁˏˊʽʰ ʴˏˊʹ ˒ʰʾ˄ʶˍʰʽ ˈˍʽ  ˉˊˇʷˊ˔ʶˍʰʽ ʰˉˈ ˒ˎˍʱ ˍʹˌ 
ˇʽˁˇʴʷ˄ʶʽʰˌ RosaceaeΣ ʶ˄˗ ˋ̱ ʹ ˋˎʴˁˇ˃ʽʵʺ ˍˇˎ 2021 ́  ˁˏˊʽʰ ʴˏˊʹ ˉˊˇʷˊ˔ʶˍʰʽ ʰˉˈ ˒ˎˍʱ ˍʹˌ 
ˇʽˁˇʴʷ˄ʶʽʰˌ Fabaceae. ʃʽˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˍˇ ˃ʷ˂ʽ ˉˇˎ ˋˎ˂˂ʷ˔ʻʹˁʶ ˍˇ нлнл ʷ˔ʶʽ ˃ʶʴʱ˂ ˇ 
ˉˇˋˇˋˍˈ ʴˏ́ ʹˌ Rosaceae ˉˇˎ ˒ˍʱ˄ʶʽ ˍˇ рр҈ ˁʰʽ ʷˉʶˍʰʽ ʹ Castaneasativa(Fagaceae) (17%) 
ʶ˄˖ ˍˇ ʵʶʽʴ˃ʰ ˋˎ˂˂ˇʴʺˌ нлнм ʶ˔ʶʽ ʴˏ́ ʹ ʰˉˇ ˒ˎˍʱ Fabaceae ˋʶ ˉˇˋˇˋˍˈ пу҈ ˁʰʽ ʰˁˇ˂ˇˎʻʶʾ 
˃ʶ мс҈ ʹ Castaneasativaό ́ˇˉˇʾʰ ʻʶ˖ˊʶʾˍʰʽ ʹ˃ʽʱʴˊʽʰΣ ˁʰʻ˗ˌ ˋˍʹ˄ ˉʶˊʽˇ˔ʺ ˎˉʱˊ˔ˇˎ˄ ˉˇ˂˂ʱ 
˒ˎˍʶ˃ʷ˄ʰ ʵʷ˄ˍˊʰ ɼʰˋˍʰ˄ʽʱˌύ ˁʰʽ ˃ʶ ˁˇ˄ˍʽ˄ˈ ˉˇˋˇˋˍˈ όмп҈ύ Rubussp. Rosaceae. 
ʅˏ˃˒˖˄ʰ ˃ʶ ˉˊˈˋ˒ʰˍʹ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰ ˃ʽˁˊˈˍʶˊʰ ˉˇˋˇˋˍʱPyrus όонΦс҈ύΣ ʰˉˇ ʰˎˍ ɦ ˉˇˎ 
ʰ˄ʽ˔˄ʶˏ̒ ʹˁʰ˄ ˋˍˇ ˃ʷ˂ʽ ʰˉˇ ˍˇ˄ ɮʴΦ ɮ˔ʾ˂˂ʶʽˇ, ʰ˂˂ʱ ˁʰʽ ˋʹ˃ʰ˄ˍʽˁʱ ˉˇˋˇˋˍʱ Prunus (61,21%) 
ʷ˔ˇˎ˄ ʲˊʷʻʶʽ ˋʶ ˒ ʻʽ˄ˇˉ˖ˊʽ˄ʱ  ˃ ʷ˂ʽʰ ʰ˄ʻʷ˖˄ʰˉˇ ̱ ʹ˄ ɹ˄ʵʾʰ(Jamwal&Mattu, 2022) h ˂˂ʱ ˁʰʽ ˋʶ 
ʶ˂˂ʹ˄ʽˁˈ ˃ʷ˂ʽ ˉˇˊˍˇˁʰ˂ʽʱˌ όсп҈ύ(Tsigouri et al., 2004). 
ʂˋˇ˄ ʰ˒ˇˊʱ ˍʹ˄ ˇʽˁˇʴʷ˄ʶʽʰ FabaceaeΣ ʰ˅ʾʸʶʽ ˄ʰ ˋʹ˃ʶʽ˖ʻʶʾ ʹ ˁʰ˂˂ʽʷˊʴʶ̔ ʰ ˍˇˎ ˁˇʽ˄ˇˏ 
˒ʰˋˇ˂ʽˇˏ  Phaseolus vulgaris̱ ʹˌ ˇʽˁˇʴʷ˄ʶʽʰF̩abaceae Σ ˋˍʹ˄ ˉʶˊʽˇ˔ʺ ʴˏˊ˖ ʰˉˈ ˍʽˌ ˂ʾ˃˄ʶˌΦ 
ʅˍʹ˄ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰ ʷ˔ˇˎ˄ ˉʰˊʰˍʹˊʹʻʶʾ ˅ʰ˄ʱ ˔ʰ˃ʹ˂ˈˍʶˊʰ ˉˇˋˇˋˍʱ ʴˏˊʹˌ Fabaceaè ʶ ˃ʷ˂ʽʰ 
(5%) (SodrŞ etal., 2007) 
 
ʅˍʰ ˉʶˊʽˋˋˈˍʶˊʰ ʵʶʾʴ˃ʰˍʰ ʰ˄ʽ˔˄ʶˏʻʹˁʶ ʴˏˊʹ ʰˉˇCastaneasativa (Fagaceae) ˈˉ˖ˌ ʰˎˍʱ 
˒ʰʾ˄ˇ˄ˍʰʽ ˉʰˊʰˁʱˍ˖ ˋʶ ˔ʰ˃ʹ˂ʱ ˉˇˋˇˋˋˍʱ ˃ʶ ʶ˅ʰʾˊʶˋʹ ˍʰ ˃ʶ˂ʽʰ ˍˇˎ ɮʴ ɮ˔ʽ˂˂ʶʾˇˎ ˈ̄ ˇˎ ˍˇ 
ˉˇˋˇˋˍˈ ˁˎ˃ʰʾ˄ʶˍʰʽ ˉʶˊʾˉˇˎ ˋˍˇ мр҈Φ 
 

¶ HP1 (ɮʴΦ ɮ˔ʾ˂˂ʁ ʽˇˌ ʱ˄ˇʽ˅ʹ нлнл) Castaneasativa (17%) 

¶ Itн όɰˊˇ˄ˍʶˊˈʱ˄ˇʽ˅ʹ нлнлύ Castanea sativa (4%) 

¶ ɶʄп όɾʽˁˊˇ˂ʾ˃˄ʹ ʱ˄ˇʽ˅ʹ нлнлύ Castaneasativa 

¶ ɶʄр όɮʴΦɱʶˊ˃ʰ˄ˈˌ ʱ˄ˇʽ˅ʹ нлнлύ Castaneasativa (1%) 

¶ ɶʄт (ɮʴΦ ɮ˔ʾ˂˂ʁ ʽˇˌ ʱ˄ˇʽ˅ʹ нлнм) Castaneasativa(16%) 

¶ ɶʄу όɰˊˇ˄ˍʶˊˈʱ˄ˇʽ˅ʹ нлнмύ Castanea sativa (2%) 

¶ ɶʄмл όɾʽˁˊˇ˂ʾ˃˄ʹ ʱ˄ˇʽ˅ʹ нлнмύ Castaneasativa (3%) 

¶ ɶʄмм όɮʴΦɱʶˊ˃ʰ˄ˈˌ ʱ˄ˇʽ˅ʹ нлнмύ Castaneasativa 
 
ɱˎˊʶˈˁˁˇˁˇʽ ˍˇˎ ʶʾʵˇˎˌCastaneah ˉʰ˄ˍ˗˄ˍʰʽ ˋʶ ʰˊˁʶˍʱ ˃ʶʴʰ˂ˏˍʶˊʰ ˉˇˋˇˋˍʱ ˋʶ ʶ˂˂ʹ˄ʽˁʱ 
˃ʷ˂ʽʰ ʶ˂ʱˍˇˎΣ ˉʶˏˁˇˎΣ ˁʰˋˍʰ˄ʽʱˌ ˁʰʽ ˉˇˊˍˇˁʰ˂ʽʱˌ όʷ˖ˌ пл҈ύ ˁʰʽ ˋʶ ˔ʰ˃ʹ˂ˈˍʶˊʰ όн-о҈ύ ˋʶ 
ʻˎ˃ʰˊʾˋʽʰ ˃ʷ˂ʽʰ (Tsigouri et al., 2004)Φ ɳˉʾˋʹˌ ˋˎ˄ʰ˄ˍ˗˄ˍʰʽ ˖ˌ ˁˏˊʽʰ ʴˏˊʹ ˋʶ ʵʶʾʴ˃ʰˍʰ 
˃ʶ˂ʽ˗˄ ʰˉˈ ˍʹ˄ ʊʻʽ˗ˍʽʵʰ ˁʰʽ ˍʹ˄ ʋʰ˂ˁʽʵʽˁʺ όто-96%).(Karabagias et al., 2020) 
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¶ ɮ˄ˍʾˋˍˇʽ˔ʶˌ ʵʽʰ˒ˇˊˇˉˇʽʺˋʶʽˌ ˉʰˊʰˍʹˊˇˏ˄ˍʰʽ ˁʰʽ ʴʽʰ ˍˇ ʵʶʾʴ˃ʰ ʰˉˈ ˍʹ˄ ˉʶˊʽˇ˔ʺ ˍˇˎ 
ɰˊˇ˄̱ ʶˊˇˏΣ ˈˉˇˎ ˍˇ 2020(ɶʄо) ʹ ˁˏˊʽʰ ʴˏˊʹ ˉˊˇʷˊ˔ʶˍʰʽ ʰˉˈ ˒ˎˍʱ ˍʹˌ ˇʽˁˇʴʷ˄ʶʽʰˌ 
Asteraceae,(CentaureaspΦ ʹ ˇˉˇʾʰ ˒ʰʾ˄ʶˍʰʽ ʴʶ˄ʽˁˈˍʶˊʰ ˇˍʾ ˉˊˇˍʽ˃ʱˍʰʽ ʰˉˈ ˍʽˌ ˃ʷ˂ʽˋˋʶˌ, 
ʶ˄˗ ˇʽ ˃ʶ˂ʽˋˋˇˁˈ˃ˇʽ ˍʹ˄ ʶˁˍʽ˃ˇˏ˄ ˖ˌ ˉʹʴʺ ʰ˄ʰʸʺˍʹˋʹˌ ˍˊˇ˒ʺˌ ʴʽʰ ˍʰ ˍʷ˂ʹ ˍˇˎ 
ˁʰ˂ˇˁʰʽˊʽˇˏ) (UrbanowiczetalΦΣ нлнлύΣ ʶ˄˗ ˍˇ 2019όɶʄнύʹ ˁˏˊʽʰ ʴˏˊʹ ˉˊˇʷˊ˔ʶˍʰʽ ʰˉˈ 
˒ˎˍʱ ˍʹˌ ˇʽˁˇʴʷ˄ʶʽʰˌ Boraginaceae (Echiumsp)˃ʶ ˋˎ˄ˇ˂ʽˁˈ ˉˇˋˇˋˍˈ рт҈ ʶˁ ˍ˖˄ ˇˉˇʾ˖˄ 
˒ˎˍʱ ˍˇˎ ʴʷ˄ˇˎˌ Echium ʰˉˇˍʶ˂ˇˏ˄ ˍˇ пт҈Φ ʆˇ Echium ʶʾ˄ʰʽ ʷ˄ʰ ʴʷ˄ˇˌ ˃ʶ ˉʶˊʾˉˇˎ тл 
ʶʾʵʹ ˁʰʽ ˉˇ˂˂ʱ ˎˉˇʶʾʵʹ ʰ˄ʻˇ˒ˈˊ˖˄ ˒ˎˍ˗˄ ˍʹˌ ˇʽˁˇʴʷ˄ʶʽʰˌ Boraginaceae ˁ ʰʽ ʶ˄ˍˇˉʾʸʶˍʰʽ 
ˋˍʹ˄ ˉʶˊʽˇ˔ʺ ˍ˖˄ ʃˊʶˋˉ˗˄Φ ʆˇ ɹ̫ ˄ˇˌ ʰˎˍˈ ˉˊˇˍʽ˃ʱˍʰʽ ʰˉˈ ˍʽˌ ˃ʷ˂ʽˋˋʶˌΣ ˁʰʻ˗ˌ ʶʾ˄ʰʽ 
ˉ˂ˇˏˋʽˇ ˋʶ ˄ʷˁˍʰˊΦ (Arroyo et al., 2017). ɮ˄ˍ̔̄ ˊˇˋ˖ˉʶˏʶʽ ˃ʽʰ ˋʹ˃ʰ˄ˍʽˁʺ ˉʹʴʺ ˄ʷˁˍʰˊˇ ̩
ʺκˁʰʽ ʴˏˊʹˌ ʴʽʰ ˍʽˌ ˃ʷ˂ʽˋˋʶˌ ʶˉʶʽʵʺ ˉʰˊʷ˔ʶʽ ˄ʷˁˍʰˊ ˋˍʽˌ ˃ʷ˂ʽˋˋʶˌ ˈ˂ʹ ˍʹ˄ ʹ˃ʷˊʰ ˁʰʽ 
ˋˎ˄ʺʻ˖ˌ ˍˇ ʶˉʽˋˁʷˉˍˇ˄ˍʰʽ ˋʶ ˎʴˊˈ ˁʰʽˊˈΣ ˈˍʰ˄ ˎˉʱˊ˔ʶʽ ʰˊˁʶˍˈ ˄ʷˁˍʰˊ ʰ˄ʱ 
ʱ˄ʻˇˌ(CorbetΣ мфтуύΦ ʆˇ ˉˇˋˇˋˍˈ ˈ˃˖ˌ ʰˎˍˇ ʵʶ˄ ˉʰˊʰ˃ʷ˄ʶʽ ˋˍʰʻʶˊˈ ˈ˂ʶˌ ˍʽˌ ˔ˊˇ˄ʽʷˌ 
ˋˎ˂˂ˇʴʺˌ ʰˉˇ ˍʹ˄ ˉʶˊʽˇ˔ʺ ˍˇˎ ɰˊˇ˄ˍʶˊˇˏ ˁʰʽ ˉʰˊʰˍʹˊˇˏ˃ʶ̌ ˍʽ ˃ʶʽ˗˄ʶˍʰʽ ˋˍˇ мс ˁʰʽ ф҈ 
ʰ˄ˍʽˋˍˇʽ˔ʰ ˋˍʰ ʶˍʹ нлнл ˁʰʽ нлнм ʶ˄˖ʰˎ˅ʰ˄ʶˍʰʽ ˍˇ ˉˇˋˇˋˍˈ ˋʶ CentaureaspΦ ˍʹˌ 
ˇʽˁˇʴʶ˄ʶʽʰˌAsteraceae όнлнлύ ˁʰʽ ˒ˎˍʱ ˍʹˌ ˇʽˁˇʴʷ˄ʶʽʰˌ Liliaceae (2021). 
ʆˇ 2021 (ɶʄуύ ʹ ˁˏˊʽʰ ʴˏˊʹ ˉˊˇʷˊ˔ʶˍʰʽ ʰˉˈ ˒ˎˍʱ ˍʹˌ ˇʽˁˇʴʷ˄ʶʽʰˌ Liliaceae ˁʰʽ 
˔ʰˊʰˁˍʹˊʾʸʶˍʰʽ ˖ˌ ˃ʷ˂ʽ ˉˇʽˁʾ˂ʹˌ ʰ˄ʻˇ˒ˇˊʾʰˌΦ ʅˍˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇ ˃ʷ˂ʽ  ˃ʱ˂ʽˋˍʰ 
ˉʰˊʰˍʹˊʶʾˍʰʽ ˋʹ˃ʰ˄ˍʽˁʺ ʰ˂˂ʰʴʺ ˁʰʻ˗ˌΣ ʶ˄˗ ˍʽˌ ˔ˊˇ˄ʽʷ̩ нлнл όɶʄнύ ˁʰʽ нлнм όɶʄуύ 
˔ʰˊʰˁˍʹˊʾʸʶˍʰʽ ˖ˌ ˃ʷ˂ʽ ʰˉˈ ˃ʶ˂ʾˍ˖˃ʰΣ ˍʹ˄ ˔ˊˇ˄ʽ ɦнлмф όɶʄоύ ˔ʰˊʰˁˍʹˊʾʸʶˍʰʽ ˖ˌ ˃ʷ˂ʽ 
ʰ˄ʻʷ˖˄. 
 

 
 
 

ɮʴΦ ɮ˔ʾ˂˂ʶʽˇˌ ʱ˄ˇʽ˅ʹ нлнл ɮʴΦ ɮ˔ʾ˂˂ʶʽˇˌ ʱ˄ˇʽ˅ʹ нлнм 
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ʃʰˊʰˍʹˊ˗˄ˍʰˌ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʰˉˇ ˍˇ˄ ʴˎˊʶˇ˂˂ˇʴʽˁˈ ʷ˂ʶʴ˔ˇ ˈ˂˖˄ ˍ˖˄ ˃ʶ˂ʽ˗˄ ˒ʰʾ˄ʶˍʰʽˇˍʽ 
ˋʶ ˇ˂ʰ ˍʰ ˃ʷ˂ ʽʰ ʷ˔ˇˎ˃ʶ ˉʰˊˇˎˋʾʰ ˒ˎˍ˗˄ ˍʹˌ ˇʽˁˇʴʷ˄ʶʽʰˌ Boraginaceaeʁ ˁˍˈˌ ʰˉˈ ˍʰ ɶʄм (ɮʴΦ 
ɮ˔ʾ˂˂ʁ ʽˇˌ ʱ˄ˇʽ˅ʹ нлнлύ ˁʰʽ ɶʄт όɮʴΦ ɮ˔ʾ˂˂ ʶʽˇˌ  ʱ˄ˇʽ˅ʹ нлнмύΦʅ˘ˍʰˉʶˊʽˋˈˍʶˊˊʰʰˉˇ ʰˎˍʱ ˍˇ 
ˉˇˋˇˋˍˈ ʶʽ˄ʰʽ ˃ʽˁˊˈˍʶˊˇ ˍˇˎ мл҈ ʶ˄˗ ˋʶ ʶ˄ʰ ˃ˈ˄ˇ ʵʶʾʴ˃ʰ ˍˇ ˉˇˋˇˋˍˈ ˒ˍʱ˄ʶʽ ˍˇ пт҈ Ψˇˉ˖ˌ 
˒ʰʾ˄ʶˍʰʽ ˉʰˊʰˁʱˍ˖Φ 

¶ HPн όɰˊˇ˄ˍʶˊˈ ʱ˄ˇʽ˅ʹ нлнлύ Echiumsp. (16%) 

¶ HP 3(ɰˊˇ˄ˍʶˊˈ ʱ˄ˇʽ˅ʹ 2019) Echiumsp. (47%) 

¶ ɶʄп όɾʽˁˊˇ˂ʾ˃˄ʹ ʱ˄ˇʽ˅ʹ нлнлύ Boraginaceaea (6%) 

¶ ɶʄр όɮʴΦɱʶˊ˃ʰ˄ˈˌ ʱ˄ˇʽ˅ʹ нлнлύ Boraginaceae (4%) 

¶ ɶʄс (ʌˊʱʵʶˌ ʱ˄ˇʽ˅ʹ нлнл) Echiumsp. (25%)  

¶ ɶʄу όɰˊˇ˄ˍʶˊˈ ʱ˄ˇʽ˅ʹ нлнмύ Boraginaceae (9%) 

¶ ɶʄмл όɾʽˁˊˇ˂ʾ˃˄ʹ ʱ˄ˇʽ˅ʹ нлнмύ Boraginaceae (3%) 

¶ ɶʄмм όɮʴΦɱʶˊ˃ʰ˄ˈˌ ʱ˄ˇʽ˅ʹ нлнмύ Boraginaceae (4%) 
 
ʅˍʹ˄ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰ ʷ˔ˇˎ˄ ʲˊʶʻʶʾ ˅ʰ˄ʱ ʶʾʵʹ ˍˇˎ ʴʷ˄ˇˎˌ Echium̟ ˌ ˁˏˊʽʰ ʲˇˍʰ˄ʽˁʺ ˉˊˈʶ˂ʶˎˋʹ 
ʴˏˊʹˌ ˋʶ ʽˋˉʰ˄ʽˁˈ ˃ʷ˂ʽ(>45%)όaǳǊŜǓŀƴ Ŝǘ ŀƭΦΣ нлннύ. 
 

¶ ʆʰ ʵʶʾʴ˃ʰˍʰ ʰˉˈ ˍˇ˄ ɮʴΦɱʶˊ˃ʰ˄ˈ̄h ˊˇˎˋʽʱʸˇˎ˄ ˇ˃ˇʽˇ˃ˇˊ˒ʾʰ ˃ʶˍʰ˅ˏ ˍˇˎˌΣ ˁʰʻ˗ˌ  
ˉʶˊʽʷ˔ˇˎ˄ ˎ˕ʹ˂ʱ  ˉˇˋˇˋˍʱ ʴˏˊʹˌ ˍʹˌ ˇʽˁˇʴʷ˄ʶʽʰˌ Rosaceae ˋˍʰʻʶˊʱ ˋʶ ˈ˂ʰ ˍʰ 
ʵʶʾʴ˃ʰˍʰ ˉˇˎ ʶ˂ʷ˔ʻʹˁʰ˄ ˋʶ ˉˇˋˇˋˍʱ όсл-90%). 
 

ʅʶ ˃ʶ˂ʽʰˉˇ ˍˇ˄ ɮʴ ɱʶˊ˃ʰ˄ˈ ˉʰˊʰˍʹˊʺˋʰ˃ʶ ˁʰʽ ˍˇ ˃ʶʴʰ˂ˏˍʶˊˇ ˉˇˋˇˋˍˈ (12%) ̀ ʶ ʴˏˊʹ ʰˉˈ 
˒ˎˍʱ ˍʹˌ ˇʽˁˇʴʷ˄ʶʽʰˌ BrassicaceaeΣʹ ˇˉˇʾʰ ˇʽˁˇʴʷ˄ʶʽʰ ʶ˃˒ʰ˄ʾʸʶˍʰʽ ˋ˔ʶʵˈ˄ ˋʶ ˈ˂ʰ ˍʰ ˃ʷ˂ʽʰ 
ˍʹˌ ˉʶˊʽˇ˔ʺˌ ˃ʶ ʶ˅ʰʾˊʶˋʹ ʰˎˍˇʰˉˇˍʹ˄ ˉʶˊʽˇ˔ʺ ʌh ˊʱʵʶˌΣ ˋʶ ˉˇˋˇˋˍˈ ˃ʽˁˊˈˍʶˊˇ ˍˇˎ мл҈Φ 
 

¶ HPм όɮʴΦ ɮ˔ʾ˂˂ʁ ʽˇˌ ʱ˄ˇʽ˅ʹ нлнлύ Brassicaceae (6%) 

¶ HP2 (ɰˊˇ˄ˍʶˊˈ ʱ˄ˇʽ˅ʹ н020) Brassicasp. (9%) 

¶ HP оόɰˊˇ˄ˍʶˊˈ ʱ˄ˇʽ˅ʹ нлмфύ Brassicasp. (4%) 

¶ ɶʄп όɾʽˁˊˇ˂ʾ˃˄ʹ ʱ˄ˇʽ˅ʹ нлнлύ Brassicasp. (2%) 

¶ ɶʄр όɮʴΦɱʶˊ˃ʰ˄ˈˌ ʱ˄ˇʽ˅ʹ нлнлύ Brassicasp. (2%) 

¶ ɶʄт (ɮʴΦ ɮ˔ʾ˂˂ʁ ʽˇˌ  ʱ˄ˇʽ˅ʹ нлнм) Brassicaceae(10%) 

¶ ɶʄу όɰˊˇ˄ˍʶˊˈ ʱ˄ˇʽ˅ʹ нлнмύ Brassicasp. (6%) 

¶ ɶʄф όɮʴΦɱʶˊ˃ʰ˄ˈˌ  ʱ˄ˇʽ˅ʹ нлнмύ  Brassicaceae (1 %) 

¶ ɶʄмм (ɮʴΦɱʶˊ˃ʰ˄ˈˌ ʱ˄ˇʽ˅ʹ нлнм) Brassicasp. (12%) 
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ɱˎˊʶˈˁˁˇˁˇʽ ˍʹˌ ˇʽˁˇʴʷ˄ʶʽʰˌBrassicaceaehˉʰ˄ˍ˗˄ˍʰʽ ˋʶ ʰˊˁʶˍʱ ˃ʶʴʰ˂ˏˍʶˊʰ ˉˇˋˇˋˍʱ ˋʶ 
ʶ˂˂ʹ˄ʽˁʱ ˃ʷ˂ʽʰ ʶ˂ʱˍˇˎΣ ˉʶˏˁˇˎΣ ʲʰ˃ʲʰˁʽˇˏΣ ˁʰˋˍʰ˄ʽʱˌΣ ˉˇˊˍˇˁʰ˂ʽʱˌ ˁʰʽ ˋʶ ʻˎ˃ʰˊʾˋˇ ˃ʷ˂ʽΦ 
όʷ˖ˌ рр҈ ˋʶ ˃ʷ˂ʽ ʲʰ˃ʲʰˁʽˇˏύ (Tsigouri et al., 2004).  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

ʅˍˇ ʵʶʾʴ˃ʰ ɶʄп ʰˉˈ ˍʹ˄ ˉʶˊʽˇ˔ʺ ˍʹˌ ɾʽˁˊˇ˂ʾ˃˄ʹˌ ʱ˄ˇʽ˅ʹ нлнлΣ ˍˇ ˇˉˇʾˇ ˔ʰˊʰˁˍʹˊʾʸʶˍʰʽ ˖ˌ 
˃ʷ˂ʽ ʰˉˈ ˃ʶ˂ʽˍ˗˃ʰˍʰ ʹ ˁˏˊʽʰ ˉˊˇʷ˂ʶˎˋʹ ˍʹˌ ʴˏˊʹˌ ʶʾ˄ʰʽ ʰˉˈ ˒ˎˍʰ ˍʹˌ ˇʽˁˇɹ ʷ˄ʶʽʰˌ 
Fabaceae, ˃ʁ  ˍˇ ˋˎ˄ˇ˂ʽˁˈ ˉˇˋˇˋˍˈ ˄ʰ ˒ˍʱ˄ʶʽ ˋˍˇ 68%,ˁ ʰʽ ʶʽʵʽˁˈˍʶˊʰ ˍˇˎ ʴʷ˄ˇˎˌ Trifolium 
(ʆΦincarnatum όон҈ύ ˁʰʽ T. repens όон҈ύ ʶ˄˗ ˋʶ ˃ʽˁˊˈˍʶˊʰ ˉˇˋˇˋˍʱ ʲˊʾˋˁˇ˄ˍʰʽ ˍʰ ʴʷ˄ʹ  
ViciaspΦ όн҈ύ ˁʰʽ Ononissp. (2%). ɮ˄ˍʾˋˍˇʽ˔ʰ ˎ˕ʹ˂ʱ ˉˇˋˇˋˍʱ ˍʹˌ ˇʽˁˇʴʷ˄ʶʽʰˌ Fabaceae (48%) 
ʰˉʰ˄ˍ˗˄ˍʰʽ ˋˍˇ ʵʶʾʴ˃ʰ ɶʄт (ɮʴΦ ɮ˔ʾ˂˂ʁ ʽˇˌ  ʱ˄ˇʽ˅ʹ нлнм) ˈˉ˖ˌ ʰ˄ʰ˒ʷˊʻʹˁʶ ˉʰˊʰˉʱ˄˖ɶʄмл 
(ɾʽˁˊˇ˂ʾ˃˄ʹ ɦ ˄ˇʽ˅ʹ нлнмύRubussp.Rosaceae (33%),TrifoliumrepensFabaceae (30%). 
 
ʆˇ ʴʷ˄ˇˌ Trifolium̄ ʰˊʰˍʹˊˇˏ˃ʶ̌ ˍʽ ʲˊʾˋˁʶˍʰʽ ˋʶ ˈ˂ʰ ˍʰ ˎˉˇ ˃ʶ˂ʷˍʹ ˃ʷ˂ʽʰ ˋʶ ˉˇˋˇˋˍʱ ˉˇˎ 
ˁˎ˃ʰʾ˄ˇ˄ˍʰʽ ˉʶˊʾˍˇ мл҈ ʴʽʰ ˍʰ ˉʶˊʽˋˋˈˍʶˊʰ, ʶ˄˗ ˃ˇ˄ˇˋˍʹˇʵʶʽʴ˃ʰɾʽˁˊˇ˂ʾ˃˄ʹˌ ˒ˍʱ˄ʶʽ ˍˇ 
су҈ ʰʻˊˇʾʸˇ˄ˍʰˌ ˍʰ ʵˎˇ ʶʽʵʹ ˍˇˎ ʴʷ˄ˇˎˌ (Trifoliumrepens+Trifoliumincarnatum) . 
 

¶ HPм όɮʴΦ ɮ˔ʾ˂˂ʁ ʽˇ̩ɦ ˄ˇʽ˅ʹ 2020) TrifoliumrepensFabaceae (8%) 
ˁʰʽTrifoliumincarnatumFabaceae (7%) 

¶ HP2 (ɰˊˇ˄ˍʶˊˈʱ˄ˇʽ˅ʹ 2020) Trifoliumsp. (10%), 

¶ HP оόɰˊˇ˄ˍʶˊˈ ʱ˄ˇʽ˅ʹ нлмфύ Trifoliumsp.(10%) 

¶ ɶʄп (ɾʽˁˊˇ˂ʾ˃˄ʹʱ˄ˇʽ˅ʹ нлнл) Trifoliumincarnatum(32%) ˁ ʰʽ Trifoliumrepens(32%) 

¶ ɶʄр όɮʴΦɱʶˊ˃ʰ˄ˈˌ ʱ˄ˇʽ˅ʹ нлнлύ Trifoliumrepens (15%) 

¶ ɶʄс όʌˊʱʵʶˌʱ˄ˇʽ˅ʹ нлнлύ Trifolium repens (10%) 

¶ ɶʄт όɮʴΦ ɮ˔ʾ˂˂ ʶʽˇˌʱ˄ˇʽ˅ʹ нлнмύ Trifolium repens 

¶ ɶʄу όɰˊˇ˄ˍʶˊˈʱ˄ˇʽ˅ʹ нлнмύ Trifolium repens (6%), 

¶ ɶʄ9(ɮ.ɹɱʶˊ˃ʰ˄ˈˌʱ˄ˇʽ˅ʹ 2021)  Trifolium (incarnatum type) (2 %) 

¶ ɶʄмл (ɾʽˁˊˇ˂ʾ˃˄ʹʱ˄ˇʽ˅ʹ нлнм) Trifoliumrepens(30%) ˁ ʰʽ Trifolium incarnatum(5%) 

¶ ɶʄмм όɮʴΦɱʶˊ˃ʰ˄ˈˌ ʱ˄ˇʽ˅ʹ нлнмύ Trifolium incarnatum (8%), 
 
ʅˍʹ˄ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰ ʷ˔ˇˎ˄ ʲˊʶʻʶʾ ˅ʰ˄ʱ ʶʾʵʹ ˍˇˎ ʴʷ˄ˇˎˌ Trifolium̟ ˌ ɻʁ ˎˍʶˊʶˏˇˎˋʰ ʲˇˍʰ˄ʽˁʺ 
ˉˊˈʶ˂ʶˎˋʹ ʴˏˊʹˌ ˋʶ ʶˎˊ˖ˉʰʿˁʱ  όɱʰ˂˂ʾʰ ˁʰʽ ɰʷ˂ʴʽˇύ ˃ʷ˂ʽʰ όмс-45%) όaǳǊŜǓŀƴ Ŝǘ ŀƭΦΣ нлннύ. 
ɳˉʾˋʹˌ ˋˎ˄ʰ˄ˍ˗˄ˍʰʽ ˋʶ ʶ˂˂ʹ˄ʽˁʱ ʵʶʾʴ˃ʰˍʰ ˃ʶ˂ʽ˗˄ ʰˉˈ ˍʹ˄ ʊʻʽ˗ˍʽʵʰ ˁʰʽ ˍʹ˄ ɼʰˊʵʾˍˋʰ όму-
33%). (Karabagias et al., 2020)Φ ʅʶ ʱ˂˂ʹ ˃ʶ˂ʷˍʹ ˍˇ Trifolium ʲˊʷʻʹˁʶ ˈˍʽ ʰˉˇˍʶ˂ʶʾ ˍʹ˄ ˁˏˊʽʰ 
ʲˇˍʰ˄ʽˁʺ ˉˊˇʷ˂ʶˎˋʹ ʴˏˊʹˌ όҔпр҈ύ ˋʶ ʵʶʾʴ˃ʰˍʰ ˃ʶ˂ʽˇˏ ˍʹˌ ˁʶ˄ˍˊʽˁʺˌ ɳ˂˂ʱʵʰˌΦ(Dimou et al., 
2014) 
 

¶ ʅˍˇ ʵʶʾʴ˃ʰ ɶʄс ʰˉˈ ˍʹ˄ ˉʶˊʽˇ˔ʺ ʌʰˊʱʵʶˌΣ ˍˇ ˇˉˇʾˇ ˔ʰˊʰˁˍʹˊʾʸʶˍʰʽ ˖ˌ ˃ʷ˂ʽ ʰˉˈ 
˃ʶ˂ʽˍ˗˃ʰˍʰ, ʹ ˁˏˊʽʰ ˉˊˇʷ˂ʶˎˋʹ ˍʹˌ ʴˏˊʹˌ ʶʾ˄ʰʽ ʰˉˈ ˒ˎˍ ɦ ˍʹˌ ˇʽˁˇɹ ʷ˄ʶʽʰˌ 

ɮʴΦ ɱʶˊ˃ʰ˄ˈˌ ʱ˄ˇʽ˅ʹ нлнм 
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Rosaceae(Pyrusˁ ʰʽPrunus) ʰ˂˂ʱ ˁʰʽ ˍʹˌ ˇʽˁˇɹ ʷ˄ʶʽʰˌ Boraginaceae (Echiumsp.ύ ˍˇ 
ʱʻˊˇʽˋ˃ʰ ˍ˖˄ ˇˉˇʾ˖˄ ˅ʶˉʶˊ˄ʱ ˍˇ рл҈Φ ʂˉ˖ˌ ˉˊˇʰ˄ʰ˒ʷˊʻʹˁʶ ˋˍʰ ˃ʷ˂ʽʰ ʰˉˇ ˍˇ 
ɰˊˇ˄ˍʶˊˈ ˍˇ ʴʷ˄ˇˌ  Echium ʰ˄ ˍʽˉˊˇˋ˖ˉʶˏʶʽ ˃ʽʰ ˋʹ˃ʰ˄ˍʽˁʺ ˉʹʴʺ ˄ʷˁˍʰˊ ʺκˁʰʽ ʴˏˊʹˌ ʴʽʰ 
ˍʽˌ ˃ʷ˂ʽˋˋʶˌ ʶˉʶʽʵʺ ˉʰˊʷ˔ʶʽ ˄ʷˁˍʰˊ ˋˍʽˌ ˃ʷ˂ʽˋˋʶˌ ˈ˂ʹ ˍʹ˄ ʹ˃ʷˊʰ ˁʰʽ ˋˎ˄ʺʻ˖ˌ ˍˇ 
ʶˉʽˋˁʷˉˍˇ˄ˍʰʽ ˋʶ ˎʴˊˈ ˁʰʽˊˈΣ ˈˍʰ˄ ˎˉʱˊ˔ʶʽ ʰˊˁʶˍˈ ˄ʷˁˍʰˊ ʰ˄ʱ ʱ˄ʻ̩̌(Corbet, 1978). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

¶ ʆʷ˂ˇˌ ˍˇ ʵʶʾɹ˃ ʰ ʰˉˈ ˍʹ˄ ˉʶˊʽˇ˔ʺ ɾʽˁˊˇ˂ʾ˃˄ʹʱ˄ˇʽ˅ʹ нлнм(ɶʄмл)Σ ˍˇ ˇˉˇʾˇ 
˔ʰˊʰˁˍʹˊʾʸʶˍʰʽ ˖ˌ ˃ʷ˂ʽ ʰˉˇ˃ʶ˂ʽˍ˗˃ʰΣ ʷ˔ʶʽ ˖ˌ ˁˏˊʽʰ ˉˊˇ˂ʶˏˋʹ ʴˏˊʹˌ ˒ˎˍʱ ˉˈ ˍʹ˄ 
ˇʽˁˇʴʷ˄ʶʽʰ Rosaceae(RubusspΦύ ˁʰʽ Fabaceae(Trifoliumrepensύ ʶ˃˒ʰ˄ʾʸˇ˄ˍʰˌ ˃ʽʰ 
ˇ˃ˇʽˈˍʹˍʰ ˃ʶ ˍˇ ʵʶʾʴ˃ʰ ʰˉˈ ˍʹ˄ ˉʶˊʽˇ˔ʺ ˍʹˌ ɾʽˁˊˇ˂ʾ˃˄ʹˌʱ˄ˇʽ˅ʹ нлнл (ɶʄп). 
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ɶ ʰ˄ʱ˂ˎˋʹ ˒ˎˍ˗˄ ˉˇˎ ʵʶ˄ ˉʶˊʽʷ˔ˇˎ˄ ˄ʷˁˍʰˊΣ ʷʵʶʽ˅ʶ ˈˍʽ ˍʰ ˉʶˊʽˋˋˈˍʶˊʰ ʵʶʾʴ˃ʰˍʰ 

ʶ˃˒ʰ˄ʾʸˇˎ˄ ʴˎˊʶˈˁˇˁˁˇˎˌ ʰˉˈ ˒ˎˍQɦuercussp. όʵʶʾʴ˃ʰˍʰ ɶʄмΣ ɶʄнΣɶʄрΣ ɶʄтΣ ɶʄуΣ ɶʄфΣ 

ɶʄмлύΦ ɱʶʴˇ˄ˈˌ ˍˇ ˇˉˇʾˇ ʵʽˁʰʽˇ˂ˇʴʶʾˍʰʽ ʰˉˇ ˍʹ˄ ˏˉʰˊ˅ʹ  ˉˎˁ˄ˇˏ ʵʱˋˇˎˌ ʰˉˈ ˉ˂ʰˍˏ˒ˎ˂˂ʶˌ 

ʲʶ˂ʰ˄ʽʵʽʷ̩ ˈˉ˖ˌ ʺʵʹ ʰ˄ʰ˒ʷˊʻʹˁʶ ˉˇˎ ʰˉ˂˗˄ʶˍʰʽ ʴˏˊ˖ ʰˉΩ ˍʹ ˂ʾ˃˄ʹΦ 

ʅˍʹ˄ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰ ʷ˔ˇˎ˄ ʲˊʶʻʶʾ ˅ʰ˄ʱ ʶʾʵʹ ˍˇˎ ʴʷ˄ˇˎˌ Quercus̟ ˌ ˁˏˊʽʰ ʲˇˍʰ˄ʽˁʺ ˉˊˈʶ˂ʶˎˋʹ 
ʴˏˊʹˌ ˋʶ ʶˎˊ˖ˉʰʿˁʱ ˃ʷ˂ʽʰ όҔпр҈ύ όaǳǊŜǓŀƴ Ŝǘ ŀƭΦΣ нлннύ. ʅʶ ʶ˂˂ʹ˄ʽˁʱ ˃ʷ˂ʽʰ ʷ˔ˇˎ˄ 
ʰ˄ʽ˔˄ʶˎʻʶʾ ˅ʰ˄ʱ ʴˎˊʶˈˁˁˇˁˇʽ ˍˇˎ ʴʷ˄ˇˎˌQuercus ˋʶ ʵʶʾʴ˃ʰˍʰ ˃ʶ˂ʽ˗˄ ʰˉˈ ˍʹ˄ ˉʶˊʽˇ˔ʺ ˍʹˌ 
ɿʰˎˉʰˁˍʾʰˌ όн҈ύ(Karabagias et al., 2020)Φ ɳ˄˗ ʰˉʰ˄ˍ˗˄ˍʰʽ ˋʶ ʰˊˁʶˍʱ ˃ʶʴʰ˂ˏˍʶˊʰ ˉˇˋˇˋˍʱ 
ˋ ʁʶ˂˂ʹ˄ʽˁʱ ˃ʷ˂ʽʰ ʶ˂ʱˍˇˎΣ ˉʶˏˁˇˎΣ ˁʰˋˍʰ˄ʽʱˌ ˁʰʽ ˉˇˊˍˇˁʰ˂ʽʱˌΦ όʷ˖ˌ ун҈ύ(Tsigouri et al., 
2004). 
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3.2 ɮʃʁʆɳɽɳʅɾɮʆɮ ʊʇʅɹɼʁʋɶɾɹɼʍɿ ʋɮʄɮɼʆɶʄɹʅʆɹɼʍɿ ʆʍɿ ɲɳɹɱɾɮʆʍɿ 

ɾɳɽɹʁʇ ɮʃʁ ʆɹʅ ʃɳʄɹʁʋɳʅ ʆʁʇ ɳɸɿɹɼʁʇ ʃɮʄɼʁʇ ʃʄɳʅʃʍɿ 

 ɮʃʁʆɳɽɳʅɾɮʆɮ ʊʇʅɹɼʁʋɶɾɹɼʍɿ ʋɮʄɮɼʆɶʄɹʅʆɹɼʍɿ ʆʍɿ ɲɳɹɱɾɮʆʍɿ ɾɳɽɹʁʇ ɮʃʁ ʆɹʅ 

ʃɳʄɹʁʋɳʅ ʆʁʇ ɳɸɿɹɼʁʇ ʃɮʄɼʁʇ ʃʄɳʅʃʍɿ 

 

 

. ʅʋʁɽɹɮʅɾʁʅɮʃʁʆɳɽɳʅɾɮʆʍɿ ʆʁʇ ʃʄʁʅɲɹʁʄɹʅɾʁʇ ʆɶʅɳɿɳʄɱʁʆɶʆɮʅ ʆʁʇ 

ɳɿɵʇɾʁʇ ɲɹɮʅʆɮʅɶ 

ʂ˂ʰ ˍʰ ˃ʷ˂ʽʰ ˉ˂ʹˊˇˏ˄ ˍʰ ˈˊʽʰ ˉˇˎ ˇˊʾʸˇ˄ˍʰʽ ʰˉˈ ˍʹ˄ ˄ˇ˃ˇʻʶˋʾʰΣ ˋʹ˃ʶʽ˗˄ˇ˄ˍʰˌ ˃ʱ˂ʽˋˍʰ 

ʰˊˁʷˍʰ ˎ˕ʹ˂ʷˌ ˍʽ˃ʷˌ DN (19,56-45,12)Σ ˁʱˉˇʽʰ ʰˊˁʷˍʰ ˉʱ˄˖ ˁʰʽ ʰˉˈ ˍˇ˄ ˃ʷˋˇ ˈˊˇ ˍ˖˄ 

ʶ˂˂ʹ˄ʽˁ˗˄ ˃ʶ˂ʽ˗˄Σ ˇ ˇˉˇʾˇˌ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʹ˄ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰ ʰ˄ʰ˒ʷˊʶˍʰʽ ˖ˌ ннΣфн ό˃ʶ 

ʵʽʰˁˏ˃ʰ˄ˋʹ уΣс-50,0) ʴʽʰ ˃ʷ˂ʽʰ ʱ˄ʻʶ˖˄ ˁʰʽ ноΣпрό˃ʶ ʵʽʰˁˏ˃ʰ˄ˋʹ млΣп-37,2)ɹ ʽʰ ˃ʷ˂ʽʰ ʰˉˇ 

˃ʶ˂ʽˍ˗˃ʰˍʰόɮ˂ˎˋˋʰ˄ʵˊʱˁʹˌΣ нлмсύΦ ɳˉˇ˃ʷ˄˖ˌ ˒ʰʾ˄ʶˍʰʽ ˈˍʽ ˉˊˇ̍ˁ ʶʽˍʰʽ ʴʽʰ ˃ʷ˂ʽʰ ˉˇˎ ʵʶ˄ 

ʷ˔ˇˎ˄ ˎˉˇˋˍʶʾ ʷ˄ˍˇ˄ʹ ʻʶˊ˃ʽˁʺ ˁʰˍʶˊʴʰˋʾʰΣ ˗ˋˍʶ ˄ʰ ˎˉˇʲʰʻ˃ʽˋˍˇˏ˄ ˍʰ ʻˊʶˉˍʽˁʱ ˍˇˎˌ 

ˋˎˋˍʰˍʽˁʱΦ 

ɶ ˃ʶʴʰ˂ˏˍʶˊʹ ˍʽ˃ʺ ʶ˃˒ʰ˄ʾʸʶˍʰʽ ˋʰ˄ ˋˎ˄ˇ˂ʽˁʺ ʶʽˁˈ˄ʰ ˋˍh ʵʶʾʴ˃ʰˍʰ ˍˇˎ ɮʴΦ ɱʶˊ˃ʰ˄ˇ(ˏɶʄрΣ 
ɶʄфΣ ɶʄмм) ˃ʶ ˍʹ˄ ˎ˕ʹ˂ˈˍʶˊʹ ˋˍˇ ʵʶʾʴ˃ʰ ɶʄммό2021.) ˃ʶ ˍʽ˃ʺ 45,12 DNΦʁ̔ ˍʽ˃ʷˌ 
ʵˊʰˋˍʽˁˈˍʹˍʰˌ ˍˇˎ ʶ˄ʸˏ˃ˇˎ ʶ˃˒ʰ˄ʾʸˇˎ˄ ˃ʶʴʱ˂ʶˌ ʵʽʰ˒ˇˊʷˌΦ ɱʶʴˇ˄ˈˌ ˉˇˎ ʶˉʰ˂ʹʻʶˏʶˍʰʽ ʰˉˈ 

 ɶʄм ɶʄн ɶʄо HP4 ɶʄр HP6 ɶʄт ɶʄу ɶʄф HP10 ɶʄмм 

ɳ˄ʶˊʴˈˍʹˍʰ 
ʶ˄ʸˏ˃ˇˎ 
ʵʽʰˋˍʱˋʹˌ 
(DN) 

38,38 27,86 27,64 19,56 32,40 25.96 38,80 34,20 41,3 35,8 45,12 

HMF (mg/kg) 1,5 1,2 8,85 2,1 2,9 3.1 2,73 3,4 2,0 1,0  1,2 
ɶ˂ʶˁˍˊʽˁʺ 
ʰʴ˖ʴʽ˃ˈˍʹˍʰ 
mS/cm 

1.36 
 

0,94 0,31 1,12 0,46 0,81 1,06 0,77 0,56 1,03 0,38 

ʋˊ˗˃ʰ(mm 
Pfund) 

104 130 73 84 77 97 118 110 53 110 67 

ʇʴʰˋʾʰ % - - - - - - 15,6  14,7 15,5 15,7 14,8 

pH - - - - - - 4,6 4,4 4,8 4,8 4,2 
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ˍʹ˄ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰ ˁʰʻ˗ˌ ʹ ʶ˄ʶˊʴˈˍʹˍʰ ˍʹˌ ʵʽʰˋˍʱˋʹˌ ʶʾ˄ʰʽ ˃ʽʰ ˉˇ˂ˎˉʰˊʰʴˇ˄ˍʽˁʺ 
˒ˎˋʽˁˇ˔ʹ˃ʽˁʺ ʽʵʽˈˍʹˍʰ ˍˇˎ ˃ʶ˂ʽˇˏΦ 
 
 

3.3.. ɮʃʁʆɳɽɳʅɾɮʆɮ ɾɳʆʄɶʅɶʅ5-ʇɲʄʁʀʇɾɳɸʇɽʁʊʁʇʄʊʁʇʄɮɽɶʅHMF 

ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʰˉˈ ˍˇ˄ ˉˊˇˋʵʽˇˊʽˋ˃ˈ ˍʹˌ HMF ̄ ʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˋˍˇ˄ ˉʰˊʰˁʱˍ˖ ˉʾ˄ʰˁʰΦ 
 

ɮʃʁʆɳɽɳʅɾɮʆɮ ʃʄʁʅɲɹʁʄɹʅɾʁʇ HMF 

HMF (mg/kg) 

 
 
 
 
 
 
 
 
 
 
 
 

ʂ˂ ʰ ˍʰ ˃ʷ˂ ʽʰ ˉʰˊˇˎˋʽʱy ˇˎ˄ ˔ʰ˃ʹ˂ʺ ˍʽ˃ʺHMF (mg/kg)Σˋˎ˃ˉʶˊʰʾ˄ˇˎ˃ʶ ˈˍʽ ˉˊˈˁʶʽˍʰʽ ʴʽʰ 
;˃e˂ʽʰ ˉˇˎ ʷ˔ˇˎ˄ ˋˎ˂˂ʶ˔ʻʶʾ ˉˇ˂ˏ ˉˊˈˋ˒ʰˍʰ ό˂ʽʴˈˍʶˊˇ ʰˉˈ ʶ˅ʱ˃ʹ˄ˇύʰ˒ˇˏ ˇʽ ˍʽ˃ʶˌ ʶʾ˄ʰʽ 
˃ʽˁˊˈˍʶˊʶˌ ˍ˖˄ рƳƎ όл ˃ʺ˄ʶˌύ ˁʰʽ ˃ˈ˄ˇ ˋʶ ʷ˄ʰ ʵʶʾɹ˃ʰ ʶʾ˄ ʰʽ ˃ʽˁˊˈˍʶˊʹ ˍ˖˄ млƳƎ όс ˃ʺ˄ʶˌύ. 
 
 

3.4 ʅʋʁɽɹɮʅɾʁʅɮʃʁʆɳɽɳʅɾɮʆʍɿɾɳʆʄɶʅɶʅɶɽɳɼʆʄɹɼɶʅ ɮɱʍɱɹɾʁʆɶʆɮʅ 

ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʰˉˈ ˍˇ˄ ˉˊˇˋʵʽˇˊʽˋ˃ˈ ˍʹˌ ʹ˂ʶˁˍˊʽˁʺˌ ʰʴ˖ʴʽ˃ˈˍʹˍʰˌ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˋˍˇ˄ 
ˉʰˊʰˁʱˍ˖ ˉʾ˄ʰˁʰΦ 
 

ʃɹɿɮɼɮʅ 16. ɮʃʁʆɳɽɳʅɾɮʆɮ ʃʄʁʅɲɹʁʄɹʅɾʁʇ ɶɽɳɼʆʄɹɼɶʅ ɮɱʍɱɹɾʁʆɶʆɮʅ 

ȼɚŮəŰɟɘəɐ ŬɔɤɔɘɛɧŰɖŰŬ(mS/cm) 

 

ʂˉ˖ˌ ʵʽʰˉʽˋˍ˗˄ʶˍʰʽ ˈ˂ʰ ̱h  ˃ʷ˂ʽʰ ʰˉˈ ˃ʶ˂ʽˍ˗˃ʰˍʰ όɶʄмΣɶʄнΣɶʄпΣɶʄсΣɶʄтΣɶʄмлύ 

ʶ˃˒ʰ˄ʾʸˇˎ˄ ˍʽ˃ʷˌ ʹ˂ʶˁˍˊʽˁʺˌ ʰʴ˖ʴʽ˃ˈˍʹˍʰˌ ˉʱ˄˖ ʰˉˈ җ лΣу Ƴ{κŎƳ ˋˎ˃˒˖˄ʱ ˃ʶ ˍʹ˄ 

˄ˇ˃ˇʻʶˋʾʰ, ʁ ˄˖ʰˎˍʰ ˉˇˎ ˉˊˇʷˊ˔ˇ˄ˍʰʽ ʰˉˇ ʱ˄ʻʹ ˉʰˊˇˎˋʽʱʸˇˎ˄ ʰʴ˖ʴʽ˃ˈˍʹˍʰ < 0,8 mS/cm. 
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3.5. ʅʋʁɽɹɮʅɾʁʅɮʃʁʆɳɽɳʅɾɮʆʍɿɾɳʆʄɶʅɶʅ ʋʄʍɾɮʆʁʅ 

ʅˍˇ˄ ˉʰˊʰˁʱˍ˖ ˉʾ˄ʰˁʰ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʰˉˈ ˍʹ˄ ˃ʷˍˊʹˋʹ ˍˇˎ ˔ˊ˗˃ʰˍˇˌ 

ʴʽʰ ˍʰ ʷ˄ˍʶˁʰ ʵʶʾʴ˃ʰˍʰ ˃ʶ˂ʽˇˏ ʁ ˁ˒ˊʰˋ˃ʷ˄ʰ ˋʶ ˍʽ˃ʷˌ ˍʹˌ ˁ˂ʾ˃ʰˁʰˌ Pfund. 

ɮʃʁʆɳɽɳʅɾɮʆɮ ɾɳʆʄɶʅɶʅ ʋʄʍɾɮʆʁʅ 

ɉɟɩɛŬ(mmPfund) 

 

ʃʰˊʰˍʹˊʶʾˍʰʽˈˍʽ ˍʰ ˃ʷ˂ʽʰ ʰˉˈ ˃ʶ˂ʽˍ˗˃ʰˍʰ όɶʄмΣɶʄн,ɶʄ4,ɶʄ6,ɶʄтΣɶʄмлύ ʶ˃˒ʰ˄ʾʸˇˎ˄ 
ˉˊʱʴ˃ʰˍʽ ˎ˕ʹ˂ˈˍʶˊʶˌ ˍʽ˃ʷˌ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʰ ˃ʷ˂ʽʰ ʰ˄ʻʷ˖˄Σ ˈˉ˖ˌ ʴ˄˖ˊʾʸˇˎ˃ʶ ˁʰʽ ʰˉˈ ˍʹ˄ 

ʲʽʲ˂ʽˇʴˊʰ˒ʾʰ όYŀǊŀōŀƎƛŀǎŜǘŀƭΦΣ нлмсύΦ ɳ˅ʰʾˊʶˋʹ ʰˉˇˍʶ˂ʶʾ ʹ ˍʽ˃ʺ ммлmmPfund ʴʽʰ ˍˇ ʵʶʾʴ˃ʰ 
ɶʄу ˍˇ ˇˉˇʾˇ ʰ˄ ˁʰʽ ˔ʰˊʰˁˍʹˊʾʸʶˍʰʽ ˉˇʽˁʾ˂ʹˌ ʰ˄ʻˇ˒ˇˊʾʰˌ ʶ˃˒ʰ˄ʾʸʶʽ ˋʹ˃ʰ˄ˍʽˁʱ ˃ʶʴʰ˂ˏˍʶˊʹ 
ˍʽ˃ʺ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍʰ ˎˉˈ˂ˇʽˉʰ ʰ˄ʻˈ˃ʶ˂ʰΦ(ʶ˄ ʵʶ˔ˇ˃ʷ˄˖ˌ ˄ʰ ˇ˒ʶʾ˂ʶˍʰʽ ˋˍʹ˄ ʻˇ˂ˈˍʹˍʰ ˍˇˎ 
ʵʶʾʴ˃ʰˍˇˌ).ɱʽʰ ˍʰ ʰ˄ʻˈ˃ʶ˂ʰ ˉˇˎ ˉʰˊˇˎˋʽʱʸˇˎ˄ ʰˎ˅ʹ˃ʷ˄ʶˌ ˍʽ˃ʷˌ ˋʰ˄ ʰˎˍˈΣ ʹ ˍʽ˃ʺ ˍˇˎ 
˔ˊ˗˃ʰˍˇˌ ˃ˉˇˊʶʾ ˄ʰ ʵʽˁʰʽˇ˂ˇʴʹʻʶʾ ʰ˄ ˂ʱʲʶʽ ˁʰ˄ʶʾˌ ˎˉˈ˕ʹ ˍˇˎ ˁʰʽ ˍʰ ˎˉˈ˂ˇʽˉʰ 
˒ˎˋʽˁˇ˔ʹ˃ʽˁʱ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱΣ ˍʰ ˇˉˇʾʰ ˋˎ˄ʺʻ˖ˌ ʶ˃˒ʰ˄ʾʸˇˎ˄ ˔ʰˊʰˁˍʺˊʶˌ ˃ʶ˂ʽ˗˄ 
˃ʶ˂ʽˍ˖˃ʱˍ˖˄ ˈˉ˖ˌ ˃ʶʽ˖˃ʷ˄ˇ pH ˁʰʽ ʰˎ˅ʹ˃ʷ˄ʹ ʰʴ˖ʴʽ˃ˈˍʹˍʰΦ ɳˉʾˋʹˌ ˇˊʴʰ˄ˇ˂ʹˉˍʽˁʱ 
ʰ˅ʽˇ˂ˇʴˇˏ˄ˍʰʽ ˋˎ˄ʺʻ˖ˌ ˖ˌ ˉʽˇ ʻˇ˂ʱʴʶʴˇ˄ˈˌ ˉˇˎ ʶˉʹˊʶʱʸʶʽ ʶˉʾˋʹˌ ˍʽˌ ˃ʶˍˊʺˋʶʽˌΦ 
(Karabagiasetal., 2016). 
 
ʅʶ ʰ˄ˍʾʻʶˋʹ ˃ʶ ˍʽˌ ˎˉˈ˂ˇʽˉʶˌ ˒ˎˋʽˁˇ˔ʹ˃ʽˁʷˌ ʽʵʽˈˍʹˍʶˌ,  ˍˇ ˔ˊ˗˃ʰ ˒ʰʾ˄ʶˍʰʽ ˄ʰ ʵʽʰˍʹˊʶʾˍʰʽ 
ʴʽʰ ˍʰ ˃ʷ˂ʽʰ ˍʹˌ ʾʵʽʰˌ ˉʶˊʽˇ˔ʺˌ ʰˉˈ ˔ˊˇ˄ʽʱ ˋʶ ˔ˊˇ˄ʽʱΦ ɶʄм ˁʰʽ ɶʄтόɮʴΦ ɮ˔ʾ˂˂ʶʽˇˌύ ˁʰʽ ɶʄ5, 
ɶʄфΣ ɶʄмм όɮʴΦ ɱʶˊ˃ʰ˄ ˈˌύΦ ʆʰ ʵʶʾʴ˃ʰˍʰ ʰˉˈ ɰˊˇ˄ˍʶˊˈ ʶ˃˒ʰ˄ʾʸˇˎ˄ ʶˉʾˋʹˌ ˉʰˊʰˉ˂ʺˋʽʶˌ ˍʽ˃ʷˌ 
˃ʶˍʰ˅ˏ ˍˇˎˌ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ  ɶʄн ˁʰʽ ɶʄу  ˃ʶ ˍʽ˃ʷˌ мол ό˃ʶʴʰ˂ˏˍʶˊʹ ˍʽ˃ʺ ʰˉˈ ˈ˂ʰ ˍʰ ʵʶʾʴ˃ʰˍʰ 

ˁʰʽ ʰ˄ʱ˂ˇʴʹ ˃ʶ ˍʽˌ ˍʽ˃ʷˌ ʴʽʰ ˃ʷ˂ʽʰ ˊʶʾˁʽ όмнфΣт ƳƳύ όʅʰʲʲʽʵʱˁʹΣ нлнмύύ ˁʰʽ ммлmmPfund 
ʰ˄ˍʾˋˍˇʽ˔ʰΣ ʶ˄˗ ʰˉˇˍʶ˂ʶʾ ʶ˅ʰʾˊʶˋʹ ˍˇ ʵʶʾʴ˃ʰ ɶʄоΣ  ˍˇ ˇˉˇʾˇ ˉʰˊˈ˂ˇ ˉˇˎ ˉˊˇʷˊ˔ʶˍʰʽ 
ʰˉˈ ˍʹ˄ ʾʵʽʰ ˉʶˊʽˇ˔ʺ ˋʹ˃ʶʽ˗˄ʶʽ ˃ʽʰ ʰˊˁʶˍʱ ˃ʶʽ˖˃ʷ˄ʹ ˍʽ˃ʺ όтоmmPfund). 
 

3.6. ʅʋʁɽɹɮʅɾʁʅɮʃʁʆɳɽɳʅɾɮʆʍɿɾɳʆʄɶʅɶʅ ʇɱʄɮʅɹɮʅ 

ʅˍʰ ʵʶʾʴ˃ʰˍʰ ɶʄт ʷ˖ˌ ɶʄмм όˋˎ˂˂ˇʴʺ нлнмύ ̫ ʴʽ˄ʶ ʶˉʽˉ˂ʷˇ˄ ˉˊˇˋʵʽˇˊʽˋ˃ˈˌ ˍʹˌ ˎʴˊʰˋʾʰˌΦ 
ɿˇ˃ˇʻʶˍʽˁʱ ʹ ˎʴˊʰˋʾʰ ʵʶ˄ ʶˉʽˍˊʷˉʶˍʰʽ ˄ʰ ˅ʶˉʶˊ˄ʱ ˍˇ нл҈Σ ʺ муΣр҈ ʰ˄ ˉˊˈˁʶʽˍʰʽ ʴʽʰ ˃ʷ˂ʽ 
ʰˉˈ ʷ˂ʰˍˇΦ ɳ˅ʰʾˊʶˋʹ ʰˉˇˍʶ˂ʶʾ ˍˇ ˃ʷ˂ʽ ʶˊʶʾˁʹˌΣ ˉˇˎ ˃ˉˇˊʶʾ ˄ʰ ˒ˍʱˋʶʽ ʷ˖ˌ но҈Φ ɾʷ˂ʽʰ ˉˇˎ 
ˉˊˇˇˊʾʸˇ˄ˍʰʽ ʴʽʰ ˔ˊʺˋʹ ˋˍʹ ʸʰ˔ʰˊˇˉ˂ʰˋˍʽˁʺ ʷ˔ˇˎ˄ ʰ˄˗ˍʰˍˇ ʶˉʽˍˊʶˉˍˈ ˈˊʽˇ ˎʴˊʰˋʾʰˌ ʷ˖ˌ 
нр҈ όʁʵʹʴʾʰ нллмκммлκɳɼ ˍˇˎ ɳˎˊ˖ˉʰʿˁˇˏ ʅˎ˃ʲˇˎ˂ʾˇˎύΦ ɱʶ˄ʽˁʱ ˈ˃˖ˌ ˋˍʰ ʶ˂˂ʹ˄ʽˁʱ ˃ʷ˂ʽʰ 
ˋˉʱ˄ʽʰ ˉʰˊʰˍʹˊʶʾˍʰʽ ˎʴˊʰˋʾʰ ˉʱ˄˖ ʰˉˈ мт҈ όʋʰˊʽʸʱ˄ʹˌΣ нлмтύΦ 
ʅˍˇ˄ ˉʰˊʰˉʱ˄˖ˉʾ˄ʰˁʰ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʰˉˈ ˍˇ˄ ˉˊˇˋʵʽˇˊʽˋ˃ˈ ˎʴˊʰˋʾʰˌ 
ʴʽʰ ʵʶʾʴ˃ʰˍʰ ɶʄт ʷ˖ˌ ɶʄмм 
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ʃɹɿɮɼɮʅ муΦ ɮʃʁʆɳɽɳʅɾɮʆɮ ɾɳʆʄɶʅɶʅ ʇɱʄɮʅɹɮʅ 

ɈɔɟŬůɑŬ % 

 

ɲʽʰˉʽˋˍ˗˄ʶˍʰʽ ˉ˖ˌ ˇʽ ˍʽ˃ʷˌ ˎʴˊʰˋʾʰˌ ʴʽʰ ˈ˂ʰ ˍʰ ˃ʷ˂ʽʰ ʲˊʾˋˁˇ˄ˍʰʽ ʶ˄ˍˈˌ ˍ˖˄ ˇˊʾ˖˄ ˉˇˎ 

ʻʶˋˉʾʸʶʽ ˍˇ ɳˎˊ˖ˉʰʿˁˈ ʅˎ˃ʲˇˏ˂ʽˇ ˁʰʽ ˃ʷˋʰ ˋˍˇ ʶˏˊˇˌ ˍʽ˃˗˄ ˉˇˎ ˋˎ˄ʹʻʾʸʶˍʰʽ ʴʽʰ ˍʰ 

ʶ˂˂ʹ˄ʽˁʱ ˃ʷ˂ʽʰΦ 

ʆʰ ˃ʷ˂ʽʰ ʰˉˈ ˃ʶ˂ʽˍ˗˃ʰˍʰ ɶʄт ˁʰʽ ɶʄмл ʶ˃˒ʰ˄ʾʸˇˎ˄ ˍʰ ˃ʶʴʰ˂ˏˍʶˊʰ ʶˉʾˉʶʵʰ ˎʴˊʰˋʾʰˌ мрΣс҈ 

ˁʰʽ мрΣт҈ ʰ˄ˍʾˋˍˇʽ˔ʰΣ ˋʶ ʰ˄ˍʾʻʶˋʹ ˃ʶ ˍʹ˄ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰΣ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʹ˄ ˇˉˇʾʰ ˍʰ ˃ʷ˂ʽʰ 

˃ʶ˂ʽˍ˖˃ʱˍ˖˄ ʷ˔ˇˎ˄ ˔ʰ˃ʹ˂ˈˍʶˊʰ ˉˇˋˇˋˍʱ ˎʴˊʰˋʾʰˌΦ ʆʰ ˃ʷ˂ʽʰ ˃ʶ˂ʽˍ˖˃ʱˍ˖˄Σ ʷ˔ˇˎ˄ ʴʶ˄ʽˁʱ 

˔ʰ˃ʹ˂ʺ ˎʴˊʰˋʾʰ ʶ˅ʰʽˍʾʰˌ ˍˇˎ ʴʶʴˇ˄ˈˍˇˌ ˈˍʽ ˍˇ ˃ʶ˂ʾˍ˖˃ʰ ʶʾ˄ʰʽ ˉʽˇ ˋˎ˃ˉˎˁ˄˖˃ʷ˄ˇ ˋʶ ˋ˔ʷˋʹ 

˃ʶ ˍˇ ˄ʷˁˍʰˊΦ ɳˉˇ˃ʷ˄˖ˌ  ˍˇ ʴʶʴˇ˄ˈˌ ʰˎˍˈ ˉ̔ ʻʰ˄ˈˍʰ ˄ʰ ˇ˒ʶʾ˂ˍʰʽ ˋˍʹ˄ ˎʴˊˇˋˁˇˉʽˁˈˍʹˍʰ ˍ˖˄ 

ʵʶʽʴ˃ʱˍ˖˄ ˁʰʽ ˋˍʹ˄ ˉʶˊʾˇʵˇ ˋˎʴˁˇ˃ʽʵʺˌ ˍˇˎˌ όʱ˄ˇʽ˅ʹύ ʰ˒ˇˏ ˇʽ ˔ʰ˃ʹ˂ʷˌ ʻʶˊ˃ˇˁˊʰˋʾʶˌ ˁʰʽ ʹ 

ˉˊˇʶˍˇʽ˃ʰˋʾʰ ˍ˖˄ ˃ʶ˂ʽˋˋ˗˄ ʴʽʰ ˍˇ˄ ˔ʶʽ˃˗˄ʰ ʷ˔ˇˎ˄ ˖ˌ ʰˉˇˍʷ˂ʶˋ˃ʰ ˄ʰ ˃ʹ˄ ʶˉʶ˅ʶˊʴʱʸˇ˄ˍʰʽ 

ˍˇ ˃ʷ˂ʽ ˍˈˋˇ ˉˇ˂ˏ ˁʰʽ ˄ʰ ˃ʹ˄ ˍˇ ˋˎ˃ˉˎˁ˄˗˄ˇˎ˄ ˈˋˇ ˋ̱ ʰ ˁʰ˂ˇˁʰʽˊʽ˄ʱ ˃ʷ˂ʽʰΦ όʅʰʲʲʽʵʱˁʹΣ 

2021) 

ɳˉʾˋʹˌ ˍˇ ˉʶˊʽʲʱ˂˂ˇ˄ ʰˉˇʻʺˁʶˎˋʹˌ ˍˇˎ ˉˊˇʿˈ˄ˍˇˌΣ ˉʰʾʸʶʽ ˋʹ˃ʰ˄ˍʽˁˈ ˊˈ˂ˇΣ ˁʰʻ˗ˌ ˍˇ ˃ʷ˂ʽ 

ʷ˔ʶʽ ˎʴˊˇˋˁˇˉʽˁˈ ˔ʰˊʰˁˍʺˊʰΦ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰ ʹ ˒ˊˇˎˁˍˈʸʹ ˃ˉˇˊʶʾ ˄ʰ ʰˉˇˊˊˇ˒ʺˋʶʽ 

ʶˎˁˇ˂ˈˍʶˊʰ ˄ʶˊˈ ʰˉˈ ˍʹ˄ ʰˍ˃ˈˋ˒ʰʽˊʰΣ ˋˎʴˁˊʽˍʽˁʱ ˃ʶ ˍʰ ˎˉˈ˂ˇʽˉʰ ˋʱˁ˔ʰˊʰΦ ʅˎ˄ʶˉ˗ˌ ˃ʷ˂ʽʰ 

˃ʶ ˎ˕ʹ˂ʺ ˉʶˊʽʶˁˍʽˁˈˍʹˍʰ ˋʶ ˒ˊˇˎˁˍˈʸʹ ʶʾ˄ʰʽ ˉʽʻʰ˄ˈˍʶˊˇ ˄ʰ ʶ˃˒ʰ˄ʾˋˇˎ˄ ˃ʶʴʰ˂ˏˍʶˊʰ 

ˉˇˋˇˋˍʱ ˎʴˊʰˋʾʰˌΦ όʅʰʲʲʽʵʱˁʹΣ нлнмύΦ 

 

3.7. ʅʋʁɽɹɮʅɾʁʅɮʃʁʆɳɽɳʅɾɮʆʍɿɾɳʆʄɶʅɶʅ PH 

ʅˍʰ ʵʶʾʴ˃ʰˍʰ ɶʄт ʷ˖ˌ ɶʄмм όˋˎ˂˂ˇʴʺ нлнмύʷʴʽ˄ʶ ʶˉʽˉ˂ʷˇ˄ ˃ʷˍˊʹˋʹ  ˍˇˎ  pH. 

ʃɹɿɮɼɮʅ 19. ɮʃʁʆɳɽɳʅɾɮʆɮ ɾɳʆʄɶʅɶʅ PH 

 

ʁʽ ˍʽ˃ʷˌ pH˒ ʰʾ˄ʶˍʰʽ ˄ʰ ˃ʹ˄ ʶ˃˒ʰ˄ʾʸˇˎ˄ ˋʹ˃ʰ˄ˍʽˁʷˌ ʵʽʰ˒ˇˊˇˉˇʽʺˋʶʽˌ ˃ʶˍʰ˅ˏ ˍ˖˄ ʵʶʾʴ˃ʰˍ˖˄Σ 

ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˁˎ˃ʰʾ˄ˇ˄ˍʰʽ ʰˉˈ пΣн ʷ˖ˌ пΣуΦ ɱʶ˄ʽˁʱ ˉʰˊʰˍʹˊʶʾˍʰʽΣ ˈˍʽ ˇʽ ˍʽ˃ʷˌ Ǉɶ ˋˍʰ ˃ʷ˂ʽʰ 

3.8 

4 

4.2 

4.4 

4.6 

4.8 

5 

ɶʄт ɶʄу ɶʄф ɶʄмл ɶʄмм 

pH 
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ʰ˄ʻʷ˖˄ ˁˎ˃ʰʾ˄ˇ˄ˍʰʽ ʰˉˈ оΣо ʷ˖ˌ пΣсΦ ʁʽ ˍʽ˃ʷˌ ʴʽʰ ˃ʷ˂ʽʰ ˃ʶ˂ʽˍ˖˃ʱˍ˖˄ ʰ˄ʰ˃ʷ˄ˇ˄ˍʰʽ ˋˍˇ ʾʵʽˇ 

ʶˏˊˇˌΦ (Karabagias et al., 2020)Φ ɳ˅ʰʾˊʶˋʹ ʰˉˇˍʶ˂ʶʾ ˍˇ ˃ʷ˂ʽ ˁʰˋˍʰ˄ʽʱˌΣ ˈˉˇˎ ˇʽ ˍʽ˃ʷˌ ˍˇˎ Ǉɶ 

ˁˎ˃ʰʾ˄ˇ˄ˍʰʽ ʰˉˈ р ʷ˖ˌ ˁʰʽ >6. 

3.8Φ ɮɿɮɽʇʅɶ ɳɼʋʇɽɹʅɾɮʆʍɿ ɾɳ ʆɶɿ ɾɳɸʁɲʁ GC/MS 

ʃʰˊʰˁʱˍ˖ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˍʰ ˔ˊ˖˃ʰˍˇʴˊʰ˒ʺ˃ʰˍʰ ˍ˖˄ ʵʽ˔˂˖ˊˇ˃ʶʻʰ˄ʽˁ˗˄ ʶˁ˔ˎ˂ʽˋ˃ʱˍ˖˄ 

ˍ˖˄ ʵʶʽʴ˃ʱˍ˖˄ όɶʄм-ɶʄсύ ˍʹˌ ˉˊ˗ˍʹˌ ˋˎ˂˂ˇʴʺˌΣ ˈˉ˖ˌ ʰˎˍʱ ˉˊˇʷˁˎ˕ʰ˄ ʷˉʶʽˍʰ ʰˉˈ ʰ˄ʱ˂ˎˋʹ 

˃ʶ ˍʹ˄ ˃ʷʻˇʵˇ ˍʹˌ ʰʷˊʽʰˌ ˔ˊ˖˃ʰˍˇʴˊʰ˒ʾʰˌ ˋˎʸʶˎʴ˃ʷ˄ʹˌ ˃ʶ ˒ʰˋ˃ʰˍˇ˃ʶˍˊʾʰ ˃ʱʸʰˌΦ 

 

ʃɹɿɮɼɮʅ 20. ʅʇɱɼʄɹʆɹɼʁʅ ʃɹɿɮɼɮʅ ʃʆɶʆɹɼʍɿ ʅʇʅʆɮʆɹɼʍɿ ʆʍɿ ɲɳɹɱɾɮʆʍɿ ɶʄм ɳʍʅ ɶʄ6 

rt substance HP1 HP2 HP3 HP4 HP5 HP6 

7.30 trimethylbenzene 1.33  4.31  4.67  5.50   

7.40 c3-benzene 1.51  7.84      

8.42 1-ethyl-2-methylbenzene 6.95  7.54  7.53  8.25  3.33   

8.87 1-propenyl-benzene 3.45  2.49  2.61  2.55  4.76  19.66  

9.65 1-methyl-3-propyl- benzene 8.18  8.30  8.84  9.20  4.98   

9.87 1-ethyl-3,5-dimethyl benzene 8.85  9.24   9.03  10.02  5.95   

10.23 1-methyl-2-propyl- benzene 2.72  2.84  2.68  2.92    

10.72 4-ethyl-1,2-dimethyl benzene 11.07  10.62  10.82  11.34  10.00   

11.00 4-ethyl-1,3-dimethyl benzene 13.23  12.66  12.76  14.26  12.18   

11.89 2-ethyl-1,4-dimethyl-benzene 3.30  2.96  3.24  3.39  3.20   

12.31 1-methyl-2-isopropylbenzene (o-
cymene) 

8.54  6.44  6.66  6.06  5.70   

12.49 1,2,3,4-tetramethylbenzene 11.27  10.65  10.23  10.92  14.50   

13.60 1-methyl-2-isopropylbenzene  1.95  2.10  0.84  1.30  8.34  

13.68 2-ethenyl-1,4-dimethylbenzene 2.44  2.82  3.14  1.88  3.88   

15.10 naphthalene  1.74  2.13  1.59  1.04   

15.70 3,7-dimethyl-1,5-octadien-3,7-diol  3.54  0.73   10.99  28.29  

15,96 1,2,3,4,5-pentamethylbenze 0.43       

16,03 1-isopropyl-2,4-dimethylbenzene     0,90   

19,81 2-heptanone 0.16       

20,69 2-cyclohexene-1-carboxaldehyde     10.56  

24,21 cis-linaloloxide   1.88  3.76  

5 . 0 0 1 0 . 0 0 1 5 . 0 0 2 0 . 0 0 2 5 . 0 0 3 0 . 0 0 3 5 . 0 0 4 0 . 0 0 4 5 . 0 0 5 0 . 0 0 5 5 . 0 0 6 0 . 0 0 6 5 . 0 0 7 0 . 0 0 7 5 . 0 0
0

2 0 0 0 0

4 0 0 0 0

6 0 0 0 0

8 0 0 0 0

1 0 0 0 0 0

1 2 0 0 0 0

1 4 0 0 0 0

1 6 0 0 0 0

1 8 0 0 0 0

2 0 0 0 0 0

2 2 0 0 0 0

2 4 0 0 0 0

2 6 0 0 0 0

2 8 0 0 0 0

3 0 0 0 0 0

3 2 0 0 0 0

3 4 0 0 0 0

T im e - - >

A b u n d a n c e

T I C :  P R _ A G A C H D C M . D \ d a t a . m s
T I C :  P R _ A G G E R M D C M . D \ d a t a . m s

T I C :  P R _ M I K R D C M . D \ d a t a . m s
T I C :  P R _ V R 1 9 D C M . D \ d a t a . m s
T I C :  P R _ V R 2 0 D C M . D \ d a t a . m s

T I C :  P S A R D C M 2 . D \ d a t a . m s



 
67 

24,67 1-tetradecene   5,92     

29,44 2,4-di-tert-butylphenol 0.87      

32,61 1-hexadecene  8,77     

38,79 3,4,5-trimethoxybenzyl methyl ether 10.57  4.38    

39,21 2-cyclohexen-1-one 1.19  8.89  8,93  18.24  

39,77  1-octadecene   6.37     

44,03 thiazole      13.64 

44,12 4-methyl-5-vinyl thiazole     10.01  

44,16 3-buten-2-one  7.66 28.47    

ʅʋʁɽɹɮʅɾʁʅ ʋʄʍɾɮʆʁɱʄɮʊɹɼɶʅ ɮɿɮɽʇʅɶGC/ MS 

ʂ˂ʰ ˍʰ ˃ʷ˂ʽʰ ˍʹˌ ˉʶˊʽˇ˔ʺˌ ˉʰˊˇˎˋʾʰˋʰ˄ ʰ˄ʰ˂ˇʴʾʰ ˋˍˇ ˉˊˇ˒ʾ˂ ˍˇˎˌ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʰ ˉˍʹˍʽˁʱ 
ˋˎˋˍʰˍʽˁʱ ˉˇˎ ʶ˃˒ʰ˄ʾʸˇ˄ˍʰʽ ˋˍʰ ˔ˊ˖˃ʰˍˇʴˊʰ˒ʺ˃ʰˍʰʰˉˈ ˍʹ˄ ʰʷˊʽʰ ˔ˊ˖˃ʰˍˇʴˊʰ˒ʾʰ ˁʰʽ 
ʰˉˇʵʾʵˇ˄ˍʰʽ ˈˉ˖ˌ ˒ʰʾ˄ʶˍʰʽ ˋˍˇ˄ ˉʰˊʰˉʱ˄˖ ˉʾ˄ʰˁʰΦ ɼʱˉˇʽʶˌ ˔ʹ˃ʽˁʷˌ ˇˎˋʾʶˌ ʰˉˇˍʶ˂ˇˏ˄ 
˔ʹ˃ʶʽˇˍʰ˅ʽ˄ˇ˃ʽˁˇˏˌʵʶʽˁˍʶˌ όtrimethylbenzene, 1-Ethyl-2-methylbenzene, cymeneύ ˋˍʰ ˃ʷ˂ʽʰ 
ʰˉˈ ˉʶˊʽˇ˔ʷˌ ό˄ˇˍʽˇˎ ʹ˃ʽˋ˒ʰʽˊʾˇˎύ ˉˇˎ ʰ˄ˍʽˋˍˇʽ˔ˇˏ˄ ˋʶ ˒ˎˍʱ ˍ˖˄ ʲˇˍʰ˄ʽˁ˗˄ ˇʽˁˇʴʶ˄ʶʽ˗˄ 
Brassicaceae, Asteraceae, Fabaceae ˁʰʽ Rosaceaē ˇˎ ˎˉʱˊ˔ˇˎ˄ ˁʰʽ ˋˍʹ˄ ʴʶ˖ʴˊʰ˒ʽˁʺ 
ˉʶˊʽˇ˔ʺ ˍ˖˄ ʃˊʶˋˉ˗˄ ˁʰʽ ʰ˄ʽ˔˄ʶˏˍʹˁʰ˄ ˁʰˍΩ ʶ˅ˇ˔ʺ˄ ˁʰʽ ˖ˌ ʲʰˋ̔ ˁʷˌ ʲˇˍʰ˄ʽˁʷˌ ˇʽˁˇʴʷ˄ʶʽʶˌ 
ˋˍˇˎˌ ʴˎˊʶˇ˂ˇʴʽˁˇˏˌ ʶ˂ʷʴ˔ˇˎˌ ˍ˖˄ ˃ʶ˂ʽ˗˄ ˍ˖˄ ʃˊʶˋˉ˗˄. ɳˉʾˋʹˌ ˍh  ˉˍʹˍʽˁʱ ˉʰˊʱʴ˖ʴʰ 
ʲʶ˄ʸˇ˂ʾˇˎ ʶʾ˄ʰʽ ˋʹ˃ʰ˄ˍʽˁʱ ʰ˒ˇˏ ˉˇ˂˂ʱ ˁˎˊʽʰˊ˔ˇˏ˄ ˋʶ ˇˊʽˋ˃ʷ˄ʰ ˃ʷ˂ʽʰΦɾʶˊʽˁʷˌ ʰˉˈ ʰˎˍʷˌ 
ˍʽˌ ʶ˄˗ˋʶʽˌ ʶˉʽʵʶʽˁ˄ˏˇˎ˄ ʰ˄ˍʽʲʰˁˍʹˊʽʰˁʺ ʵˊʱˋʹΦ ɮˎˍʱ ˍʰ ˃ʽˁˊʱ ˃ˈˊʽʰ ʶʾ˄ʰʽ ʶˍʶˊˇˁˎˁ˂ʽˁʷˌ 
ʶ˄˗ˋʶʽˌ ˉˇˎ ˔ˊʹˋʽ˃ʶˏˇˎ˄ ˖ˌ ʲʰˋʽˁʷˌ ˉˊˈʵˊˇ˃ʶˌ ˇˎˋʾʶˌ ˋˍʹ ˋˏ˄ʻʶˋʹ ˒ˎˋʽˁ˗˄ ˉˊˇʿˈ˄ˍ˖˄ 
ˁʰʽ ˒ʰˊ˃ʰˁʶˎˍʽˁ˗˄ ˉˊˇʿˈ˄ˍ˖˄ ˃ʶ ʸ˖ˍʽˁʺˌ ˋʹ˃ʰˋʾʰˌ ʲʽˇʿʰˍˊʽˁʷˌ ʵˊʰˋˍʹˊʽˈˍʹˍʶˌΣ 
ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄˖˄ ʰ˄ˍʽʽˁ˗˄Σ ʰ˄ˍʽʲʰˁˍʹˊʽʰˁ˗˄Σ ʰ˄ˍʽ˃ˎˁʹˍʽʰˋʽˁ˗˄Σ ʰ˄ˍʽˁʰˊˁʽ˄ʽˁ˗˄ ˁʰʽ 
ʰ˄ˍʽ-ʰ˄ˇˋˇˍˊˇˉˇˉˇʽʹˍʽˁ˗˄ ʶˉʽʵˊʱˋʶ˖˄Φ(Manyi-Lohetal., 2011) 
 
ɮ˄ ˁʰʽ ˎˉʱˊ˔ˇˎ˄ ˃ˈ˄ˇ ˋʶ ˔ʰ˃ʹ˂ʷˌ ˋˎʴˁʶ˄ˍˊ˗ˋʶʽˌΣ ˇʽ ±h/{ ʻʰ ˃ˉˇˊˇˏˋʰ˄ ˄ʰ ˋˎ˃ʲʱ˂ˇˎ˄ ˋˍʹ 
ʲʽˇʵˊʰˋˍʽˁˈˍʹˍʰˍˇˎ ˃ʶ˂ʽˇˏΣ ʽʵʽʰʾˍʶˊʰ ˋˍʹ˄ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʺ ʵˊʱˋʹ ˂ˈʴ˖ ˍʹˌ ˒ˎˋʽˁʺˌ ˍˇˎˌ 
ʵˎ˄ʰˍˈˍʹˍʰˌ ʵʷˋ˃ʶˎˋʹˌ ˊʽʸ˗˄Φ ɳˉʽˉ˂ʷˇ˄ ˍoʲʶ˄ʸˈ˂ʽˇ ˁʰʽ ˍʰ ˉʰˊʱʴ˖ʴʱ ˍˇˎʻʰ ˃ˉˇˊˇˏˋʰ˄ ˄ʰ 
˔ˊ́ˋʽ˃ˇˉˇʽʹʻˇˏ˄ ʴʽʰ ˍʹ ʵʽʱˁˊʽˋʹ ˃ʶˍʰ˅ˏ ˍʹˌ ʰ˄ʻʽˁʺˌ ˉˊˇʷ˂ʶˎˋʹˌ ˍˇˎ ˃ʶ˂ʽˇˏΦɮˎˍʷˌ ˇʽ 
ʶ˄˗ˋʶʽˌ ʶʾ˄ʰʽ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʷˌ ˃ʽʰˌ ʵʶʵˇ˃ʷ˄ʹˌ ʰ˄ʻʽˁʺˌ ˉˊˇʷ˂ʶˎˋʹˌΣ ˁʰʻ˗ˌ ʲˊʾˋˁˇ˄ˍʰʽ ˃ˈ˄ˇ 
ˋʶ ˇˊʽˋ˃ʷ˄ˇˎˌ ˍˏˉˇˎˌ ˃ʶ˂ʽ˗˄Σ ʶˉˇ˃ʷ˄˖ˌ ʻʶ˖ˊˇˏ˄ˍʰʽ ζfloralmarkersη.(Manyi-Lohetal., 2011) 
 
ʃɹɿɮɼɮʅ 21.ɳɹɲɹɼʁɹ ɲɳɹɼʆɳʅ ɽʁʇɽʁʇɲɹʍɿ ʃʁʇ ʋʄɶʅɹɾʁʃʁɹʁʇɿʆɮɹ ɱɹɮ ʆʁɿ ʃʄʁʅɲɹʁʄɹʅɾʁ ʆɶʅ 

ɰʁʆɮɿɹɼɶʅ ʃʄʁɳɽɳʇʅɶʅ ʅʇɱɼɳɼʄɹɾɳɿʍɿ ʆʇʃʍɿ ɾɳɽɹʁʇΦ 

 

ɳˉʽˉ˂ʷˇ˄Σ ˇʽ ˉˍʹˍʽˁʷˌ ˇˊʴʰ˄ʽˁʷˌ ʶ˄˗ˋʶʽˌ ˋˍˇ ˃ʷ˂ʽ ʻʰ ˃ˉˇˊˇˏˋʰ˄ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʹʻˇˏ˄ ˖ˌ 
ʵʶʾˁˍʹˌ ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁʺˌ ˊˏˉʰ˄ˋʹˌΦ ʁʽ .ŜƴǘƛǾŜƴƎŀŜǘŀƭΦ 2004 ʰ˄ʷ˒ʶˊʰ ˄ ˍʹ˄ ˉʰˊˇˎˋʾʰ 

 
Thymuscapitatus 

(3-methylbutyl)benzene, 3,4,5 
trimethoxybenzaldehyde ˁ ʰʽ оΣп-

dimethoxybenzaldehyde 

Medicagosativa (alfafa) Helianthusannus 
(sunflower) 

Melilotusalbus (whiteclover) 
Prosopisspp (carob) Prosopiscaldenia (Calden) 

 
2-H-1-benzopyran-2-one 

Ericaarborea 4-methoxybenzaldehyde, 4-
methoxybenzoicacid 
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ʰˊ˖˃ʰˍʽˁ˗˄ ˎʵˊˇʴˇ˄ʰ˄ʻˊʱˁ˖˄ ˉˇˎ ʰ˄ˍʽˉˊˇˋ˖ˉʶˏʶʽ ʷ˄ʵʶʽ˅ʹ ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁˇˏ 
ˉˊˇʲ˂ʺ˃ʰˍˇˌΣ ˋˍˇ ˃ʷ˂ʽ ˉˇˎ ʶ˂ʺ˒ʻʹ ʰˉˈ ˍˇ .ŀǎƛƭƛŎŀǘŀ ˁʰʽ ʷˍˋʽ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ʴʽʰ ˍʹ˄ 
ˉʰˊʰˁˇ˂ˇˏʻʹˋʹ ˍʹˌ ˉʶˊʽʲʰ˂˂ˇ˄ˍʽˁʺˌ ˊˏˉʰ˄ˋʹˌ ˉˇˎ ˉˊˇˁʰ˂ʶʾˍʰʽ ʰˉˈ ˍʹ˄ ʶ˅ˈˊˎ˅ʹ 
ˉʶˍˊʶ˂ʰʾˇˎΦ 
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ʃʄʁʅɲɹʁʄɹʅɾʁʅ ɰɹʁɽʁɱɹɼʍɿ ɲʄɮʅɳʍɿ 

4.Φ ʃʄʁʅɲɹʁʄɹʅɾʁʅ ɮɿʆɹʁʀɳɹɲʍʆɹɼɶʅ ɲʄɮʅɶʅ 

ɶ мΣм-ʵʽ˒ʰʽ˄ˎ˂ˇ-2-ˉʽˁˊˎ˂ˎʵˊʰʸˎ˂ʽˁʺ ˊʾʸʰ όDPPH̃ ύ ʶʾ˄ʰʽ ˃ʾʰ ˋˍʰʻʶˊʺ ʶ˂ʶˏʻʶˊʹ ˊʾʸʰΣ ʹ ˇˉˇʾʰ 
ˉʰˊˇˎˋʽʱʸʶʽ ʷ˄ʰ ʲʰʻˏ ʽ˗ʵʶˌ ˔ˊ˗˃ʰ ˁʰʽ ˃ʾʰ ʽˋ˔ˎˊʺ ʸ˗˄ʹ ʰˉˇˊˊˈ˒ʹˋʹˌ ˋˍʰ рмр-520 nm. 
ʃʰˊˇˎˋʾʰ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁ˗˄ ʶ˄˗ˋʶ˖˄Σ ʹ ˊʾʸʰ DPPH ˃ˉˇˊʶʾ ˄ʰ ʵʶ˔ˍʶʾ ʷ˄ʰ ʹ˂ʶˁˍˊˈ˄ʽˇ ʺ ʷ˄ʰ 
ʱˍˇ˃ˇ ˎʵˊˇʴˈ˄ˇˎ ʰˉˈ ˍˇ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁˈ ˃ˈˊʽˇΣ ˇˉˈˍʶ ˃ʶˍʰˍˊʷˉʶˍʰʽ ˋˍʹ˄ ˉʶˊʽˋˋˈˍʶˊˇ 
ˋˍʰʻʶˊʺ мΣм-ʵʽ˒ʰʽ˄ˎ˂ˇ-2-ˉʽˁˊˎ˂ˎʵˊʰʸʾ˄ʹΣ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʹ˄ ʰ˄ˍʾʵˊʰˋʹΥ 

 
1,1-ʵʽ˒ʰʾ˄ˎ˂ˇ-2-ˉʽˁˊˎʵˊʰʸˏ˂ʽˇ               мΣм-ʵʽ˒ʰʾ˄ˎ˂ˇ-2-ˉʽˁˊˎ˂ˎʵˊʰʸʾ˄ʹ  
ʁ ʷ˂ʶʴ˔ˇˌ ˍʹˌ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʺˌ ʽˁʰ˄ˈˍʹˍʰˌ ʲʰˋʾʸʶˍʰʽ ˋˍʹ˄ ʰ˄ˍʾʵˊʰˋʹ ˍˇˎ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁˇˏ 
˃ˇˊʾˇˎ ˃ʶ ˃ʶʻʰ˄ˇ˂ʽˁˈ ʵʽʱ˂ˎ˃ʰ ˍʹˌ ˋˍʰʻʶˊʺˌ мΣм- ʵʽ˒ʰʾ˄ˎ˂-2-ˉʽˁˊʽ˂ˎʵˊʰʸʽ˄ʽˁʺˌ ˊʾʸʰˌ ʹ 
ˇˉˇʾʰ ˃ʶ ˉˊˇˋ˒ˇˊʱ ˎʵˊˇʴˈ˄ˇˎκʹ˂ʶˁˍˊˇ˄ʾˇˎ ʰ˄ʱʴʶˍʰʽ ˋʶ ˎʵˊʰʸʾ˄ʹ ˃ʶ ʰˉˇˍʷ˂ʶˋ˃ʰ ˍˇ˄ 
ʰˉˇ˔ˊ˖˃ʰˍʽˋ˃ˈ ˍˇˎ ʵʽʰ˂ˏ˃ʰˍˇˌΦ ɾʶ ʰˎˍˈ˄ ˍˇ˄ ˍˊˈˉˇ ʶʾ˄ʰʽ ʶ˒ʽˁˍˈˌ ˇ ˉˊˇˋʵʽˇˊʽˋ˃ˈˌ ˍʹˌ 
ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʺˌ ʵˊʰˋʹˌ ˃ʾʰˌ ˇˎˋʾʰˌ ʺ ʶ˄ˈˌ ˃ʾʴ˃ʰˍˇˌ ˇˎˋʽ˗˄ ˃ʶˍˊ˗˄ˍʰˌ ˍʹ˄ ʰ˂˂ʰʴʺ ˍˇˎ 
˔ˊ˗˃ʰˍˇˌ ˒ʰˋ˃ʰˍˇ˒˖ˍˇ˃ʶˍˊʽˁʱΦ ʂˋˇ ˃ʶʴʰ˂ˏˍʶˊʹ ʶʾ˄ʰʽ ʹ ʽˁʰ˄ˈˍʹˍʰ ʶ˅ˇˎʵʶˍʷˊ˖ˋʹˌ ˍ˖˄ 
ʶ˂ʶˎʻʷˊ˖˄ ˊʽʸ˗˄ ˍ˖˄ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁ˗˄ ʶ˄˗ˋʶ˖˄Σ ˍˈˋˇ ˃ʶʴʰ˂ˏˍʶˊˇˌ ʶʾ˄ʰʽ ˇ ʰˉˇ˔ˊ˖˃ʰˍʽˋ˃ˈˌ 
ˍˇˎ ʵʽʰ˂ˏ˃ʰˍˇˌΣ ˁʰʻ˗ˌ ˇ ʲʰʻ˃ˈˌ ʰˉˇ˔ˊ˖˃ʰˍʽˋ˃ˇˏ ʶʾ˄ʰʽ ˋˍˇʽ˔ʶʽˇ˃ʶˍˊʽˁʱ ˇ ʰˊʽʻ˃ˈˌ 
ʹ˂ʶˁˍˊˇ˄ʾ˖˄ ˉˇˎ ʷ˔ˇˎ˄ ʵʶˋ˃ʶˎˍʶʾ ʰˉˈ ˍʹ˄ ʶ˂ʶˏʻʶˊʹ ˊʾʸʰ DPPH.  
ɱʽʰ ˍʹ ˃ʷˍˊʹˋʹ ˍ˖˄ ʰˉˇˊˊˇ˒ʺˋʶ˖˄ ˍ˖˄ ʵʽʰ˂ˎ˃ʱˍ˖˄ ˋˍʰ рмт nm ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ʹ 
ˋˎˋˁʶˎʺ InfiniteM200 PROTECANreaderΦ ɾʶ ʰˎˍˈ˄ ˍˇ˄ ˍˊˈˉˇ ˉˊˇˋʵʽˇˊʾʸʶˍʰʽ ʹ ˃ʶˍʰʲˇ˂ʺ 
ˍʹˌ ʰˉˇˊˊˈ˒ʹˋʹˌ ˍˇˎ ʵʽʰ˂ˏ˃ʰˍˇˌ ˍʹˌ ˊʾʸʰˌ DPPH ˃ʶˍʱ ˍʹ˄ ˉˊˇˋʻʺˁʹ ˍˇˎ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁˇˏ 
ˉˊˈˍˎˉˇˎ ˁʰʽ ˍ˖˄ ʵʶʽʴ˃ʱˍ˖˄ ˉˇˎ ʰ˄ʰ˂ˏˇ˄ˍʰʽΦ 

оΦмΦммΦ ʃʄʁʅɲɹʁʄɹʅɾʁʅ ʁɽɹɼʁʇ ʊɮɹɿʁɽɹɼʁʇ ʊʁʄʆɹʁʇ 

ʆˇ ˇ˂ʽˁˈ ˒ʰʽ˄ˇ˂ʽˁˈ ˒ˇˊˍʾˇ ˍ˖˄ ʶˁ˔ˎ˂ʽˋ˃ʱˍ˖˄ ˎˉˇ˂ˇʴʾˋˍʹˁʶ ˃ʶ ˍʹ˄ ˃ʷʻˇʵˇ Folin-CiocalteuΦ ɶ 
˃ʷʻˇʵˇˌ Folin-Ciocalteu ʰˉˇˍʶ˂ʶʾ ˃ʽʰ ˒˖ˍˇ˃ʶˍˊʽˁʺ ˃ʷʻˇʵˇ ʹ ˇˉˇʾʰ ʰ˄ʰˉˍˏ˔ʻʹˁʶ ʴʽʰ ˍˇ˄ 
ˉˊˇˋʵʽˇˊʽˋ˃ˈ ˍ˖˄ ˉˊ˖ˍʶʿ˄˗˄ ˍˇ мфнтΦ ʃ˂ʷˇ˄Σ ʶʾ˄ʰʽ ʶˎˊʷ˖ˌ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˃ʶ˄ʹ ʴʽʰ ˍˇ˄ 
ˉˊˇˋʵʽˇˊʽˋ˃ˈ ˍˇˎ ˇ˂ʽˁˇˏ ˒ʰʽ˄ˇ˂ʽˁˇˏ ˒ˇˊˍʾˇˎ ʵʽʰ˒ˈˊ˖˄ ˒ˎˋʽˁ˗˄ ˉˊˇʿˈ˄ˍ˖˄Φ ɴˍˋʽ ˂ˇʽˉˈ˄Σ 
ˉˊˇˋʵʽˇˊʾʸʶˍʰʽ ʹ ʰ˄ʰʴ˖ʴʽˁʺ ʽˁʰ˄ˈˍʹˍʰ ˍˇˎ ʵʶʾʴ˃ʰˍˇˌΣ ʰ˒ˇˏ ʹ ʰ˄ˍʾʵˊʰˋʹ ˉˇˎ ˂ʰ˃ʲʱ˄ʶʽ 
˔˗ˊʰ ʶʾ˄ʰʽ ˃ʾʰ ˔ˊ˖˃ʰˍˇ˃ʶˍˊʽˁʺ ˇ˅ʶʽʵˇʰ˄ʰʴ˖ʴʺ όGutfingerΣ мфумύΣ ˃ʶ ˍʹ˄ ˇˉˇʾʰ 
ˉˊˇˋʵʽˇˊʾʸʶˍʰʽ ˍˇ ˋˎ˄ˇ˂ʽˁˈ ˒ʰʽ˄ˇ˂ʽˁˈ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˍˇˎ ʵʶʾʴ˃ʰˍˇˌΣ ˔˖ˊʾˌ ʵʽʰ˔˖ˊʽˋ˃ˈ ˃ʶˍʰ˅ˏ 
˃ˇ˄ˇ˃ʶˊ˗˄Σ ʵʽ˃ʶˊ˗˄ ˁʰʽ ˃ʶʴʰ˂ˏˍʶˊ˖˄ ˒ʰʽ˄ˇ˂ʽˁ˗˄ ˋˎˋˍʰˍʽˁ˗˄Φ   
 
ɱʽʰ ˍʹ ˃ʷˍˊʹˋʹ ˍ˖˄ ʰˉˇˊˊˇ˒ʺˋʶ˖˄ ˍ˖˄ ʵʽʰ˂ˎ˃ʱˍ˖˄ ˇʽ ˃ʶˍˊʺˋʶʽˌ ʷʴʽ˄ʰ˄ ˋˍʰ тср nm ˁʰʽ ˖ˌ 
ˉˊˈˍˎˉʹ ˇˎˋʾʰ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ʴʰ˂˂ʽˁˈ ˇ˅ˏ Φ 
ʅˍˇ ˉˊ˗ˍˇ ˃ʷˊˇˌ ˍʹˌ ˉʶʽˊʰ˃ʰˍʽˁʺˌ ʵʽʰʵʽˁʰˋʾʰˌ ʷʴʽ˄ʶ ʹ ˁʰˍʰˋˁʶˎʺ ˃ʽʰˌ ˉˊˈˍˎˉʹˌ ˁʰ˃ˉˏ˂ʹˌ 
ʰ˄ʰ˒ˇˊʱˌ ʶ˄˗ ʰˁˇ˂ˇˏʻ˖ˌ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ ˃ʶˍˊʺˋʶʽˌ ˋʶ ˉˎˁ˄ʱ ˁʰʽ ʰˊʰʽʱ ʵʽʰ˂ˏ˃ʰˍʰ 
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ˍ˖˄ ʶˁ˔ˎ˂ʽˋ˃ʱˍ˖˄Φ Th  ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʶˁ˒ˊʱˋˍʹˁʰ˄ ˖ˌ ʽˋˇʵˏ˄ʰ˃ʰ ʰˎˍˇˏ όmgGAE/g 
ʶˁ˔ˎ˂ʾˋ˃ʰˍˇˌύΦ  
 
ʁˊʴʰ˄ˇ˂ˇʴʾʰ Υ 

¶ ʂˊʴʰ˄ˇ ʰ˄ʱʴ˄˖ˋʹˌ ˉ˂ʰˁ˗˄ фс ˒ˊʶʰˍʾ˖˄ όTecanINFINITEM1000 PRO, Mannedorf, 
SwitzerlandύΦ ɶ ˃ʷˍˊʹˋʹ ʷʴʽ˄ʶ ˋˍʰ тсрnm.  

¶ ʃ˂ʱˁʶˌ фс ˒ˊʶʰˍʾ˖˄ 

¶ ʃʽˉʷˍʶˌ ʰˁˊʽʲʶʾʰˌ млл˃l ˁ ʰʽ мллл ˃l 

¶ ʅˎˋˁʶˎʺ˃ʹ˔ʰ˄ʽˁʺˌ ʰ˄ʱʵʶˎˋʹˌ ό±ƻǊǘŜȄύ 

¶ Eppendorfs tubes (1,2ml) 

¶ Vials  
 

ɮ˄ˍʽʵˊʰˋˍʺˊʽʰΥ 

¶ ɱʰ˂˂ʽˁˈˇ˅ˏ(GA) 

¶ ɮ˄ˍʽʵˊʰˋˍʺˊʽˇ Cƻƭƛƴ-Ciocalteu (FC)  

¶ ɲʽʱ˂ˎ˃ʰ ʰ˄ʻˊʰˁʽˁˇˏ ˄ʰˍˊʾˇˎ όNa2CO3)  

¶ ɮˉʶˋˍʰʴ˃ʷ˄ˇ˄ʶˊˈ 
 

ʃʰˊʰˋˁʶˎʺ ʵʽʰ˂ˎ˃ʱˍ˖˄ Folin-Ciocalteu ˁ ʰʽ Na2CO3 

¶ 10% Folin-Ciocalteu 

¶ 7,5% Na2CO3 
 

ʃʰˊʰˋˁʶˎʺ ˋˎʴˁʶ˄ˍˊ˗ˋʶ˖˄ ʴʰ˂˂ʽˁˇˏ ˇ˅ʷˇˌ 

¶ ʃʰˊʰˋˁʶˎʺ ʵʽʰ˂ˏ˃ʰˍˇˌ GAc=10mg/ml=A 

¶ ʃʰˊʰˋˁʶˎʺ ʵʽʰ˂ˏ˃ʰˍˇˌ GAc=1mg/ml=B 
ʃˊˇʶˍˇʽ˃ʱˋˍʹˁʰ˄ ʵʽʰ˒ˇˊʶˍʽˁʷˌ ˋˎʴˁʶ˄ˍˊ˗ˋʶʽˌ ʰˉˈ ʷ˄ʰ ʰˊ˔ʽˁˈ ʵʽʱ˂ˎ˃ʰ ʴʰ˂˂ʽˁˇˏ ˇ˅ʷˇˌ 
ˋˎʴˁʷ˄ˍˊ˖ˋʹˌ мmg/ml ˋDʁMSOκ˄ʶˊˈ όмΣнрΣ нΣрΣ рΣ млΣ нлΣ олΣ плΣ рл ˃g/ml ˍʶ˂ʽˁʷˌ 
ˋˎʴˁʶ˄ˍˊ˗ˋʶʽˌύ 
 
ɰʰˋʽʸˈ˃ʶ˄ˇʽ ˋˍʹ˄ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰ ˉʰˊʰˋˁʶˎʱˋˍʹˁʰ˄ ʶˉʽˉ˂ʷˇ˄ ˎʵʰˍʽˁʱ ʵʽʰ˂ˏ˃ʰˍʰ ˃ʶ˂ʽ˗˄ ˃ʶ 
ʰˉʶˎʻʶʾʰˌ ʵʽʰ˂ˎˍˇˉˇʾʹˋʹ  ˃ʶ˂ʽˇˏ ˋʶ ʰˉʶˋˍʰʴ˃ʷ˄ˇʽ ˄ʶˊˈ ˖ˋˍʷ ˄ʰ ˉˊˇˁˏ˕ˇˎ˄ ˇʽ ʰˁˈ˂ˇˎʻʶˌ 
ˋˎʴˁʶ˄ˍˊ˗ˋʶʽˌ όлΣпΣ  лΣн ˁʰʽ лΣм mg/ml ˍʶ˂ʽˁʺ ˋˎʴˁʷ˄ˍˊ˖ˋʹ ʵʶʾʴ˃ʰˍˇˌ ˋʶ ˄ʶˊˈύΦ ʅʶ ʰˎˍʺ ˍʹ˄ 
ˉʶˊʾˉˍ˖ˋʹ ʰˉʶˋˍʰʴ˃ʷ˄ˇ ˄ʶˊˈ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ˁʰʽ ˖ˌ ʵʽʰ˂ˏˍʹˌ ʴʽʰ ˍʹ˄ ˉʰˊʰˋˁʶˎʺ ˍ˖˄ 
ˋˎʴˁʶ˄ˍˊ˗ˋʶ˖˄ ʴʰ˂˂ʽˁˇˏ ˇ˅ʶˈˌ ˋˍʹ˄ ˁʰ˃ˉˏ˂ʹ ʰ˄ʰ˒ˇˊʱˌΦ 
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ɮʃʁʆɳɽɳʅɾɮʆɮ ɰɹʁɽʁɱɹɼʍɿ ɳɽɳɱʋʍɿ 

4.1 ɮʃʁʆɳɽɳʅɾɮʆɮ ɮɿʆɹʁʀɳɹɲʍʆɹɼɶʅ ɲʄɮʅɶʅ 

ʅˍˇ˄ ˉʰˊʰˁʱˍ˖ ˉʾ˄ʰˁʰ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʰˉˈ ˍʹ˄ ʰ˄ʱ˂ˎˋʹ ˉˊˇˋʵʽˇˊʽˋ˃ˇˏ 
ˍʹˌ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʺˌ ʵˊʱˋʶʽˌ ˍ˖˄ ʵʶʾʴ˃ʰˍ˖˄Φ 
 
ʃɹɿɮɼɮʅ 21. ɮʃʁʆɳɽɳʅɾɮʆɮ ʃʄʁʅɲɹʁʄɹʅɾʁʇ ɮɿʆɹʁʀɳɹɲʍʆɹɼɶʅ ɲʄɮʅɶʅKAI ʁɽɹɼʁʇ ʊɮɹɿʁɽɹɼʁʇ 

ʊʁʄʆɹʁʇɲɹʋɽʍɾɳɸɮɿɹɼʍɿ ɼɮɹ ɰʁʇʆɮɿʁɽɹɼʍɿ ɳɼʋʇɽɹʅɾɮʆʍɿ 

 TPC 
(mgGAE/gextract) 

DPPH (% inhibition) 

нлл˃g/mL млл˃g/mL рлg˃/mL 

ɾ̫ ˂ʽ DCM ɳɼʋʇɽɹʅɾɮʆɮ 

ɮɱΦ ɮʋɹɽɽɳɹʁʅ нлнл όHP1) 60.27ҕлΦср нтΦррҕ лΦнс ммΦмоҕлΦтн рΦурҕлΦтл 

ɰʄʁɿʆɳʄʁ нлмф όItнύ мнΦмоҕлΦоу ɿɮ ɿɮ ɿɮ 

ɰʄʁɿʆɳʄʁ нлнл όItоύ нмΦптҕлΦму пΦулҕлΦсн ɿɮ ɿɮ 

ɾɹɼʄʁɽɹɾɿɶнлнл όItпύ опΦтпҕлΦнн моΦспҕлΦол оΦунҕлΦоу ɿɮ 

ɮɱΦ ɱɳʄɾɮɿʁʅ нлнл όItрύ нуΦрфҕлΦоу моΦоуҕлΦфм рΦмлҕлΦпс ɿɮ 

ʌɮʄɮɲɳʅнлнл όItсύ фΦуфҕлΦмс ɿɮ ɿɮ ɿɮ 

ɮɱ ɮʋɹɽɽɳɹʁʅ нлнм όItтύ рсΣол ҕ мΣнп 31,99 ҕ0,53 
 

19,29ҕ0,87 11,35  
ҕ1,02 

ɰʄʁɿʆɳʄʁ нлнм όItуύ 36,08 ҕ мΣлм 21,47ҕ0,27  11,94 
ҕ1,53  

6,71 
ҕ0,83  

ɾɹɼʄʁɽɹɾɿɶ нлнм όɽɮʆʅɹʅʆɮύ όItмлύ рмΣрт ҕ лΣрр 29,15ҕ1,54  17,13 
ҕ0,18  

10,43 
ҕ1,42  

ɮɱ ɮʋɹɽɳɹʁʅ ʅɳʃʆΩнлнм όItммύ рлΣтп ҕ лΣрф 27,25ҕ0,45 15,70 
ҕ0,36  

6,88 
ҕ1,63  

ɾ̫ ˂ʽ .¦hI ɳɼʋʇɽɹʅɾɮʆɮ 

ɮɱΦ ɮʋɹɽɽɳɹʁʅ нлнл (HP1) моΦмоҕлΦпп ɿɮ ɿɮ ɿɮ 

ɰʄʁɿʆɳʄʁ нлмф όItнύ млΦмоҕлΦмн рΦутҕпΦту ɿɮ ɿɮ 

ɰʄʁɿʆɳʄʁ нлнл όItоύ млΦфрҕлΦму оΦотҕлΦмф мΦурҕлΦсн ɿɮ 

ɾɹɼʄʁɽɹɾɿɶнлнл όItпύ фΦфпҕлΦнт ɿɮ ɿɮ ɿɮ 

ɮɱΦ ɱɳʄɾɮɿʁʅ нлнл όItрύ моΦопҕлΦот ɿɮ ɿɮ ɿɮ 

ʌɮʄɮɲɳʅнлнл όItсύ мпΦмфҕлΦмф сΦурҕмΦпн мΦтфҕлΦмс лΦммҕлΦпп 

ɮʴɮ˔ʾ˂˂ʁ ʽˇˌ нлнм όItтύ фΣуо ҕ лΣпф 9,11ҕ0,70  5,18ҕ0,86  2,95 
ҕ1,47 

ɰˊˇ˄ˍʶˊˈ нлнм όItуύ рΣро ҕ лΣнм 5,12ҕ0,95  3,82 ҕ0,41  0,26 
ҕ0,63 

ɮʴɱʶˊ˃ʰ˄ˈˌ нлнм όItфύ оΣфу ҕ лΣмс 3,66ҕ0,22  2,00 ҕ0,39  0,78 
ҕ0,88  

ɾʽˁˊˇ˂ʾ˃˄ʹ нлнм όɽʱˍˋʽˋˍʰύ (HP10) пΣсф ҕ лΣлт 5,63 ҕ0,76  3,70 ҕ0,56 2,07 
ҕ0,93 

ɮʴɮ˔ʾ˂˂ʁ ʽˇˌʅʶˉˍΩнлнм όItммύ нΣоу ҕ лΣлу 2,14ҕ1,26  1,61 ҕ0,98  - 
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4.2.  ɮʃʁʆɳɽɳʅɾɮʆɮ ʃʄʁʅɲɹʁʄɹʅɾʁʅ ʁɽɹɼʁʇ ʊɮɹɿʁɽɹɼʁʇ ʊʁʄʆɹʁʇ ɾɳ ʆɶɿ 

ɾɳɸʁɲʁ FOLIN-CIOCALTEU ʅɳ ʇɲɮʆɹɼɮ ɲɹɮɽʇɾɮʆɮ 

ʅˍˇ˄ ˉʰˊʰˁʱˍ˖ ˉʾ˄ʰˁʰ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ʰˉˈ ˍʹ˄ ʰ˄ʱ˂ˎˋʹ ˉˊˇˋʵʽˇˊʽˋ˃ˇˏ 
ˍˇˎ ˇ˂ʽˁˇˏ ˒ʰʽ˄ˇ˂ʽˁˇˏ ˒ˇˊˍʾˇˎ ˁʱʻʶ ʵʶʾʴ˃ʰˍˇˌΦ 
 

ʃɹɿɮɼɮʅ 22. ɮʃʁʆɳɽɳʅɾɮʆɮ ʃʄʁʅɲɹʁʄɹʅɾʁʇ ʁɽɹɼʁʇ ʊɮɹɿʁɽɹɼʁʇ ʊʁʄʆɹʁʇ 

ɲʶʾʴ˃ʰ TPCmgGAE/ghoney TPCmg/kghoney 

ɮɱΦ ɮʋɹɽɽɳɹʁʅ нлнл όHP1) 0,86  860 

ɰʄʁɿʆɳʄʁ 2019 (HP2) 0,86  860  

ɰʄʁɿʆɳʄʁ нлнл (HP3) 0,66  660  

ɾɹɼʄʁɽɹɾɿɶнлнл όItпύ 0,56  560  

ɮɱΦ ɱɳʄɾɮɿʁʅ нлнл όItрύ 0,83  830  

ʌɮʄɮɲɳʅнлнл όItсύ 0,74  740  

ɮʴɮ˔ʾ˂˂ʁ ʽˇˌ нлнм όItтύ 1,01  1010  

ɰˊˇ˄ˍʶˊˈ нлнм όItуύ 0,74  740  

ɮʴɱʶˊ˃ʰ˄ˈˌ нлнм όItфύ 0,45  450  

ɾʽˁˊˇ˂ʾ˃˄ʹ нлнм όɽʱˍˋʽˋˍʰύ 
(HP10) 

0,76  760  

ɮʴɮ˔ʾ˂˂ ʶʽˇˌʅʶˉˍΩнлнм όItммύ 0,56  560  

 

ɶ ˃ʶʴʰ˂ˏˍʶˊʹ ˍʽ˃ʺ ˇ˂ʽˁˇˏ ˒ʰʽ˄ˇ˂ʽˁˇˏ ˒ˇˊˍʾˇˎ(1010 mgGAE/kg)ʶ˃˒ʰ˄ʾʸʶˍʰʽ ˋˍˇ ʵʶʾʴ˃ʰ ɶʄт 
όɮʴΦ ɮ˔ʾ˂˂ʶʽˇˌ нлнмύ ˍˇ ˇˉˇʾˇ ʷ˔ʶʽ ˁˏˊʽʰ ʲˇˍʰ˄ʽˁʺ ˉˊˇʷ˂ʶˎˋʹ ʴˏˊʹˌ ˒ˎˍʱ ˍʹˌ ˇʽˁˇʴʷ˄ʶʽʰˌ 
Fabaceae ˋʶ ˉˇˋˇˋˍˈ пу҈Σ ʴʶʴˇ˄ˈˌ ˉˇˎ ʻʰ ˃ˉˇˊˇˏˋʶ ˄ʰ ʰˉˇʵˇʻʶʾ ˋˍʰ ˒˂ʰʲˇ˄ˇʶʽʵʺ ˁʰʽ 
ʰˊ˖˃ʰˍʽˁˇˏˌ ʶˋˍʷˊʶˌ ˉˇˎ ʶʾ˄ʰʽ ʴ˄˖ˋˍˈ ˈˍʽ ˎˉʱˊ˔ˇˎ˄ ˋʶ ʴʷ˄ʹ ˍʹˌ ˇʽˁˇʴʷ˄ʶʽʰˌ ˈˉ˖ˌ ˍˇ  
Trifoliumsp.όʃˎˊʴʽ˗ˍʹΣ нлннύ. ʅʶ ʰ˄ˍʾˋˍˇʽ˔ʰ ˃ʷ˂ʽʰ ˃ʶ ˁˏˊʽʰ ʲˇˍʰ˄ʽˁʺ ˉˊˇʷ˂ʶˎˋʹ ʴˏˊʹˌ ˒ˎˍʱ 
ˍʹˌ ˇʽˁˇʴʷ˄ʶʽʰˌFabaceae (46%)h ˉˈ ˍʹ˄ ɰˊʰʸʽ˂ʾʰΣ ˍˇ ˇ˂ʽˁˈ ˒ʰʽ˄ˇ˂ʽˁˈ ˒ˇˊˍʾˇ ʷ˔ʶʽ ʲˊʶʻʶʾ 
ррфΦсо ҕ пмΦпуmgGAE/kg.ό#Ǿƛƭŀ Ŝǘ ŀƭΦΣ нлмфύ 
 
Th  ʵʶʾʴ˃ʰˍʰ ɶʄм όPyrus/PrunusRosaceae рр҈ύ ˃ʶ ˍʽ˃ʺ усл mg/kg Σ ˁʰʽ ˍˇ 
ɶʄрόPyrus/PrunusRosaceae59҈ύ ˃ʶ ˍʽ˃ʺ  уол mg/kg Σ  ʶ˃˒ʰ˄ʾʸˇˎ˄ ˍʽˌ ʰ˃ʷˋ˖ˌ ˎ˕ʹ˂ʷˌˍʽ˃ʷˌΣ 
ˉʰˊˈ˃ˇʽʶˌ ˃ʶˍʰ˅ˏ ˍˇˎˌΦ ɲʶʵˇ˃ʷ˄ˇˎ ˈˍʽ ˍˇ ʴʷ˄ˇˌPyrus ʵʶ˄ ʷ˔ʶʽ ʽʵʽʰʾˍʶˊʰ ˎ˕ʹ˂ˈ ˇ˂ʽˁˈ 
˒ʰʽ˄ˇ˂ʽˁˈ ˒ˇˊˍʾˇ ˋʶ ʰ˄ˍʾʻʶˋʹ ˃ʶ ˍˇ ʴʷ˄ˇˌ Prunus,ʻʰ ˃ˉˇˊˇˏˋʶ ˄ʰ ʴʾ˄ʶʽ ʹ ˎˉˈʻʶˋʹ ˈˍʽ ˇʽ 
˒ʰʽ˄ˇ˂ʽˁʷˌ ʶ˄˗ˋʶʽˌ ˉˊˇʷˊ˔ˇ˄ˍʰʽ ˋʶ ˃ʶʴʰ˂ˏˍʶ́ ˇ ʲʰʻ˃ˈ ʰˉˈ ˒ˎˍʱ ˍˇˎ ʴʷ˄ˇˎˌPrunus.(Baltas, 
2017)(Korekaretal., 2011) 
 
ɮ˄ ʱ˂ˇʴʹˉˇˋˈˍʹˍʰˇ˂ʽˁˇˏ˒ʰʽ˄ˇ˂ʽˁˇˏ˒ˇˊˍʾˇˎʶ˃˒ʰ˄ʾʸʶʽˁʰʽˍˇʵʶʾʴ˃ʰɶʄ2 (Centaureasp. 
Asteraceae28%)˃ ʶˍʽ˃ʺ860 mg/kg, 
ʶʾ˄ʰʽʴ˄˖ˋˍˈʰˉˈˍʹ˄ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰˈˍʽˍʰʶʾʵʹˍˇˎʴʷ˄ˇˎˌCentaurea̫ ˔ˇˎ˄ˎ˕ʹ˂ˈ˒ʰʽ˄ˇ˂ʽˁˈ˒ˇˊˍʾˇ
. (Sharonovaetal., 2021; Ahmad&Zeb, 2020; Bankovaetal., 2002). 
 
ɽʾʴˇ ˔ʰ˃ʹ˂ˈˍʶˊʶˌ ˍʽ˃ʷˌ ˉʰˊʰˍʹˊˇˏ˄ˍʰʽ ʴʽʰ ˍʰ ʵʶʾʴ˃ʰˍʰ ɶʄсΣ ɶʄу ˁʰʽ ɶʄмлΣ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ 
740mg/kg, 740mg/kg  ˁ ʰʽ тслmg/kg h ˄ˍʾˋˍˇʽ˔ʰΦ   
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ɳ˄˗ ˃ʷˍˊʽʶˌ ˍʽ˃ʷˌ ˋʹ˃ʶʽ˗˄ˇ˄ˍʰʽ ʴʽʰ ˍʰ ʵʶʾʴ˃ʰˍʰ ɶʄп ˁʰʽ ɶʄмм ˁʰʽ ˍʰ ʵˏˇ ˃ʱ˂ʽˋˍʰ 
ʶ˃˒ʰ˄ʾʸˇˎ˄ ˍʹ˄ ʾʵʽʰ ˍʽ˃ʺ  рсл mg/kg. 
 
ɶ ˔ʰ˃ʹ˂ˈˍʶˊʹ ˍʽ˃ʺ ˉʰˊʰˍʹˊʶʾˍʰʽ ˋˍˇ ʵʶʾʴ˃ʰ ɶʄф όPyrus/PrunusRosaceae 90%), 450 mg/kg. 
 
ɳˉʶʽˍʰ ʰˉˈ ʰ˄ʰʴ˖ʴʷˌ ˃ʶ ʲʱˋʹ ˍʹ˄ ʰˉˈʵˇˋʹ ˎˉˇ˂ˇʴʾˋˍʹˁʶ ˍˇ ˇ˂ʽˁˈ ˒ʰʽ˄ˇ˂ʽˁˈ ˒ˇˊˍʾˇ όTPC) 
˖ˌ mgGA/kg ˃ʶ˂ʽˇˏ ˗ˋˍʶ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˄ʰ ʶʾ˄ʰʽ ˋˎʴˁˊʾˋʽ˃ʰ ˃ʶ ˍʽˌ ˍʽ˃ʷˌ ˍ˖˄ ˎʵʰˍʽˁ˗˄ 
ʵʽʰ˂ˎ˃ʱˍ˖˄Φ 
 

ʃɹɿɮɼɮʅ 23. ʅʇɱɼʄɹʅɶ  ʁɽɹɼʁʇ ʊɮɹɿʁɽɹɼʁʇ ʊʁʄʆɹʁʇ όɲɹɽʋʍʄʁɾɳɸɮɿɹɼɮ ɳɼʋʇɽɹʅɾɮʆɮ, 

ɰʁʇʆɮɿʁɽɹɼɮ ɳɼʋʇɽɹʅɾɮʆɮ ɼɮɹ ʇɲɮʆɹɼɮ ɲɹɮɽʇɾɮʆɮύ 

ɲʶʾʴ˃ʰ DCMʁ ˁ˔ 

TPCmg/kghoney 

ɰˇˎˍʰ˄ˇʽˁʱʶˁ˔ 

TPCmg/kghoney 

ʇʵʰˍʽˁʱ ʵʽʰ˂ˏ˃ʰˍʰ 

TPCmg/kghoney 

ɮɱΦ ɮʋɹɽɽɳɹʁʅ нлнл όHP1) 1,6 62 860 

ɰʄʁɿʆɳʄʁ нлмф όHP2) 0,3 74,4 860 

ɰʄʁɿʆɳʄʁ нлнл όHP3) 1,2 10,1 660 

ɾɹɼʄʁɽɹɾɿɶнлнл όHP4) 0,7 0,73 560 

ɮɱΦ ɱɳʄɾɮɿʁʅ нлнл όHP5) 0,8 97,38 830 

ʌɮʄɮɲɳʅнлнл όHP6) 0,2 32,6 740 

ɮɱ ɮʋɹɽɽɳɹʁʅ нлнм όHP7) 2,8 48,1 1010 

ɰʄʁɿʆɳʄʁ нлнм όHP8) 4,3 30,1 740 

ɮʴ ɱʶˊ˃ʰ˄ˈˌ нлнм όHP9) - 34,2 450 

ɾɹɼʄʁɽɹɾɿɶ нлнм όɽɮʆʅɹʅʆɮύ όHP10) 1 46,3 765 

ɮɱ ɮʋɹɽɽɳɹʁʅ ʅɳʃʆΩнлнм όHP11) 3,8 13,5 560 
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ʅʇɾʃɳʄɮʅɾɮʆɮ ɼɮɹ ʅʇɵɶʆɶʅɶ 

ʅˏ˃˒˖˄ʰ ˃ʶ ˍʹ˄ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰ ʶʾ˄ʰʽ ʴ˄˖ˋˍˈ ˈˍʽ ʵʶ˄ ˎˉʱˊ˔ˇˎ˄ ʵˏˇ ˃ʷ˂ʽʰ ʰˉˈ˂ˎˍʰ ˈ˃ˇʽʰ 
˃ʶˍʰ˅ˏ ˍˇˎˌΣ ʰˁˈ˃ʰ ˁʰʽ ʰ˄ ʰˎˍʱ ʲˊʾˋˁˇ˄ˍʰʽ ˋˍʹ˄ ʾʵʽʰ ˁˎ˕ʷ˂ʹ ʺ ˁʰʽ ˋˍˇ ʾʵʽˇ ˉ˂ʰʾˋʽˇ. ɮˎˍˈ 
ˋˎ˃ʲʰʾ˄ʶʽ ʴʽʰˍʾ ˇʽ ˋˎ˂˂ʷˁˍˊʽʶˌ ʶˊʴʱˍˊʽʶˌ ˃ʷ˂ʽˋˋʶˌ ʰ˄ʰʸʹˍˇˏ˄ ʱ˄ʻʹ ˉˇˎ ˄ʰ ʰ˄ˍʰˉˇˁˊʾ˄ˇ˄ˍʰʽ 
ˈˋˇ ˍˇ ʵˎ˄ʰˍˈ˄ ˁʰ˂ˏˍʶˊʰ ˋˍʽˌ ʰ˄ʱʴˁʶˌ ˍʹˌ ʰˉˇʽˁʾʰˌΣ ˍʹ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ˔ˊˇ˄ʽˁʺ ˋˍʽʴ˃ʺΦ 
ʆʰˎˍˈ˔ˊˇ˄ʰΣ ˍˇ ˄ʷˁˍʰˊ ˉˇˎ ˋˎ˂˂ʷʴʶˍʰʽ ˉˇʽˁʾ˂ʶʽ ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ ʹ˃ʷˊʰˌΣ ʶ˄˗ ˁʰʽ ˇ 
ˍˏˉˇˌ ˍ˖˄ ʰ˄ʻʷ˖˄ ˃ˉˇˊʶʾ ˄ʰ ʶʾ˄ʰʽ ʵʽʰ˒ˇˊʶˍʽˁˈˌΦ ʆʷ˂ˇˌΣ ʹ ˃ʶˍʰʲ˂ʹˍˈˍʹˍʰ ˍˇˎ ˁ˂ʾ˃ʰˍˇˌΣ 
ʶˎ˄ˇʶʾ ˉʶˊʽˋˋˈˍʶˊˇ ˍʹ˄ ʰ˄ʻˇ˒ˇˊʾʰ ˁʱˉˇʽ˖˄ ʶʽʵ˗˄Σ ˋʶ ˋ˔ʷˋʹ ˃ʶ ʱ˂˂ʰΣ ʺ ʰˁˈ˃ʰ ˁʰʽ ˍʹ˄ 
ʰ˄ʱˉˍˎ˅ʹ ˍ˖˄ ʶ˄ˍˈ˃˖˄ ˋˍʹ˄ ˉʶˊʾˉˍ˖ˋʹ ˍʹˌ ˋˎ˂˂ˇʴʺˌ ˃ʶ˂ʽˍ˖˃ʱˍ˖˄Φ ʆʰ ˉʰˊʰˉʱ˄˖ 
ʰˉˇˍʶ˂ˇˏ˄ ˍʰ ʲʰˋʽˁˈˍʶˊʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˉˇˎ ˉˊˇˋʵʾʵˇˎ˄ ˉˇʽˁʽ˂ˇ˃ˇˊ˒ʾʰ ˋˍˇ ˃ʷ˂ʽ 
(Bruneau, 2007).  
ʅ̱ ʰ ˋˎʴˁʶˁˊʽ˃ʶ˄ʰˎˉˇ ˃ʶ˂ʷˍʹ ˃ʷ˂ʽʰ ˍʹˌ ˉʶˊʽˇ˔ʺˌ ˍˇˎ ɳʻ˄ʽˁˇˏ ʃʱˊˁˇˎ ʃˊʶˋˉ˗˄ 
ˉʰˊʰˍʹˊʶʾˍʰʽ ˃ʽʰ ʽʵʽʰʽˍʶˊˈˍʹˍʰ ˖ˌ ˉˊˇˌ ˍʹ˄ ʲˇˍʰ˄ʽˁʺ ˉˊˇʷ˂ʶˎˋʹ ʴˏˊʹˌ ˉˇˎ ˍʰ ˁʰʻʽˋˍʱ 
˃ˇ˄ʰʵʽˁʱ . 
 

¶ ʁ ʵʶʾˁˍʹˌ ˍʹˌ ʵʽʰˋˍʱˋʹˌ ˋʶ ˋˎ˄ʵˎʰˋ˃ˈ ˁʰʽ ˃ʶ ˍˇ˄ ʵʶʽˁˍʹ IaC ˁʰʽ ˍʹ˄ ˎʴˊʰˋʾʰ  
ʵʶʽ˔˄ˇˎ˄ˇˍʽ ˋʶ ˈ˂ʰ ˍʰ ˃ʷ˂ʽʰ ˍʹˌ ˉʶˊʽˇ˔ʺˌ ʰˁˇ˂ˇˎʻʶʾˍʰʽ ˃ʽʰ ˁʰ˂ʺ ˃ʶ˂ʽˋˋˇˁˇ˃ʽˁʺ 
ˉˊʰˁˍʽˁʺ ʰˉˇ ˍˇˎˌ ˃ʶ˂ʽˋˋˇˁˈ˃ˇˎˌΣ ˍʰ ˃ʷ˂ʽʰ ʵʽʰˍʹˊˇˏ˄ˍʰʽ ˋʶ ˁʰ˂ʷˌ ˋˎ˄ʻʺˁʶˌ 
ʰˉˇʻʺˁʶˎˋʹˌ ˁʰʽ ʶʽ˄ʰʽ ˒ˎˋʽˁʱ ˁʰʽ ˒ˊʷˋˁʰΦ 

¶ ɾʷ˂ʽʰ ˈˉ˖ˌ ʰˎˍʱ ˍʹˌ ˉʶˊʽˇ˔ʺˌ ɮʴ ɱʶˊ˃ʰ˄ˈˌ όɶʄ рΣ фΣ ммύ˒ʱ˄ʹˁʶ ˇˍʽˉʶˊʽʷ˔ˇˎ˄ ˎ˕ʹ˂ʱ  
ˉˇˋˇˋˍʱ ʴˏˊʹˌ ˍʹˌ ˇʽˁˇʴʷ˄ʶʽʰˌ wƻǎŀŎŜŀŜ όсл-фл҈ύΣ ˋˍʰʻʶˊʱ ˋʶ ˈ˂ʰ ˍʰ ʵʶʾʴ˃ʰˍʰ ˉˇˎ 
ʶ˂ʷ˔ʻʹˁʰ˄Φ ʆˇ ʴʶʴˇ˄ˈˌ ʰˎˍˈ ˍʰ ˁʰʻʽˋˍʱ ʽʵʽʰʾˍʶˊʰ ˃ʷ˂ʽʰ ˁʰʽ ʵʶʵˇ˃ʷ˄ˇˎ ˇˍʽ ˉˊˈˁʶʽˍʰʽ ʴʽʰ 
ˋˍʰʻʶˊʱ ˃ʶ˂ʽˋˋˇˁˇ˃ʶʾʰ όˉˇˎ ˋˍʹ˄ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ˉʶˊʾˉˍ˖ˋʹ ʵʶʽ˔˄ʶʽʰˉˇ˂ˎˍʹ 
ˋˍʰʻʶˊˈˍʹˍʰ ˍʹˌ ʻʷˋʹˌ ˍ˖˄ ˃ʶ˂ʽˋˋʽ˗˄ύ ʻʰ ˃ˉˇˊˇˎˋʰ˃ʶ ˄ʰ ˋˍˇ˔ʶˏˋˇˎ˃ʶ ˋʶ ʰ˄ʱʵʶʽ˅ʹ 
˃ʶ˂ʽ˗˄ ˃ʶ ˉˊˇˋˍʰˍʶˎˈ˃ʶ˄ʹ ʴʶ˖ʴˊʰ˒ʽˁʺ ʷ˄ʵʶʽ˅ʹ όʃɱɳύΦ ʆʰ ˍˊʽʰ ʰˎˍʱ 
ʵʶʽʴ˃ʰˍʰˉˇˎʶ˂ʷ˔ʻʹˁʰ˄ʰˉˇ ˍʹ˄ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ˉʶˊʽˇ˔ʺ ʰˉˇˍʶ˂ˇˏ˄ ˃ʷ˂ʽ ʰ˄ˇʽ˅ʽʱˍʽˁˇ ˉˇˎ 
ˉˊˇʷˊ˔ʶˍʰʽ ʰˉˇ ʱ˄ʻʹΦ ɮˁˈ˃ʹ ˁʰʽ ʰˎˍˈ ˉˇˎ ˉʰˊʰ˂ʺ˒ʻʹˁʶˍˇ˄ ʅʶˉˍʷ˃ʲˊʽˇ ˍˇˎ нлнм 
όɶʄммύ ʶʽ˄ʰʽ ʰ˄ˇʽ˅ʽʱˍʽˁˇ ˃ʶ˂ʽ ˈˉ˖ˌ ˉˊˇˁˏˉˍʶʽ ʰˉˇ ˍʹ˄ ʰ˄ʱ˂ˎˋʹΦ ɶ ˇʽˁˇʴʷ˄ʶʽʰ wƻsaceae 
ˁʰʽ ʶʽʵʽˁˈˍʶˊʰ ˍʰ ʴʷ˄ʹ Pyrus ˁʰʽ Prunus ˉˇˎ ʰ˄ʽ˔˄ʶˏˇ˄ˍʰʽ ˋˍʰ ˃ʷ˂ʽʰ ʰˎˍʱ ʶʾ˄ʰʽ ʴʷ˄ʹ ˉˇˎ 
ˉʶˊʽ˂ʰ˃ʲʱ˄ˇˎ˄ ʵʷ˄ˍˊʰ ˁʰʽ ʻʱ˃˄ˇˎˌ ˃ʶ ˁʰˊˉˇˏˌ όʰ˔˂ʱʵʽʰΣ ˃ʺ˂ʰΣ ʵʰ˃ʱˋˁʹ˄ʰΣ ˁʶˊʱˋʽʰΣ 
ˊˇʵʱˁʽ˄ʰΣ ˄ʶˁˍʰˊʾ˄ʽʰΣ ʲʶˊʾˁˇˁʰ ˁʰʽ ʰ˃ˏʴʵʰ˂ʰύ ˉˇˎ ʰˉʰ˄ˍ˗˄ˍʰʽ ˋˍʹ˄ ʶˎˊˏˍʶˊʹ ˉʶˊʽˇ˔ʺ 
ˈˉ˖ˌ ˉˊˇˁˏˉˍʶʽ ˁʰʽ ʰˉˇ ˍʹ˄ ˁʰˍʰʴˊʰ˒ʺ ˍ˖˄ ˒ˎˍʽˁ˗˄ ʶʽʵ˗˄ ˉˇˎ ʶ˔ʶʽ ʴʾ˄ʶʽΦ 

¶ ʆ ̌˃ʷ˂ʽ ˃ʶ ˍˇ ˃ʶʴʰ˂ˏˍʶˊˇ ˉˇˋˇˋˍˈ ˋʶ ˒ˎˍʱ ˍʹˌ ˇʽˁˇʴʷ˄ʶʽʰˌ .ƻǊŀƎƛƴŀŎŜŀŜ ʶʾ˄ʰʽ ʰˎˍˇ ˍˇˎ 
ɰˊˇ˄ˍʶˊˇˏ όˋˎ˂˂ˇʴʺ нлмфύ ˃ʶ ˋˎ˄ˇ˂ʽˁˈ ˉˇˋˇˋˍˈ рт҈ ʶˁ ˍ˖˄ ˇˉˇʾ˖˄ ˒ˎˍʱ ˍˇˎ ʴʷ˄ˇˎˌ 
Echium ʰˉˇˍʶ˂ˇˏ˄ ˍˇ пт҈Φ ʆˇ ˉˇˋˇˋˍˈ ˈ˃˖ˌ ʰˎˍˇ ʵʶ˄ ˉʰˊʰ˃ʷ˄ʶʽ ˋˍʰʻʶˊˈ ˋʶ ˈ˂ʶˌ ˍʽˌ 
˔ˊˇ˄ʽʷˌ ˋˎ˂˂ˇʴʺˌ ʰˉˇ ˍʹ˄ ˉʶˊʽˇ˔ʺ ˍˇˎ ɰˊˇ˄ˍʶˊˇˏ ˁʰʽ ˉʰˊʰˍʹˊʶʾˍʰʽ ˈˍʽ  ˃ʶʽ˗˄ʶˍʰʽ ˋˍˇ 
мс ˁʰʽ ф҈ ʰ˄ˍʽˋˍˇʽ˔ʰ ˋˍʰ ʶˍʹ2020 ˁʰʽ 2021ʁ ˄˖ʰˎ˅ʰ˄ʶˍʰʽ ˍˇ ˉˇˋˇˋˍˈ ˋʶ Centaureasp. 
ˍʹˌ ˇʽˁˇʴʶ˄ʶʽʰˌ!ǎǘŜǊŀŎŜŀŜ όнлнлύ ˁʰʽ ˒ˎˍʱ ˍʹˌ ˇʽˁˇʴʷ˄ʶʽʰˌ [ƛƭƛŀŎŜŀŜ όнлнмύΦ ɮˎˍˈ 
ˋ˔ʶˍʾʸʶˍʰʽ ˃ʶ ˈˋʰ ʰ˄ʰ˒ʷˊʻʹˁʰ˄ ˋˍʹ˄ ʶʽˋʰʴ˖ʴʺ ʴʽʰ ˍʹ˄ ˃ʶˍʰʲ˂ʹˍˈˍʹˍʰ ˍˇˎ ˁ˂ʾ˃ʰˍˇˌΣ ˍʹ˄ 
ʰ˄ʻˇ˒ˇˊʾʰ ˁʱˉˇʽ˖˄ ʶʽʵ˗˄Σ ˋʶ ˋ˔ʷˋʹ ˃ʶ ʱ˂˂ʰ ˁʰʽ ʱ˂˂ˇˎˌ ˉʰˊʱʴˇ˄ˍʶˌ ˉˇˎ ʶˉʹˊʶʱʸˇˎ˄ ˍˇ 
˃ʷ˂ʽΦ 

¶ ʆˇ ˃ʷ˂ʽ ʰˉˇ ˍʹ˄ ˉʶˊʽˇ˔ʺ ʌʰˊʱʵʶˌ όɶʄсύ ˉʰˊˇˎˋʽʱʸʶʽ ˎ˕ʹ˂ˈ ˉˇˋˇˋˍˈ ˋʶʴˏˊʹ ˍ˖˄ 
ˇʽˁˇʴʶ˄ʶʽ˗˄wƻǎŀŎŜŀŜ όну҈ύ ˁʰʽ .ƻǊŀginaceae (23%) h ˂˂ʱ ʵʶ˄ ˎˉʺˊ˔ʶ ʽˁʰ˄ˇˉˇʽʹˍʽˁˈˌ 
ʰˊʽʻ˃ˈˌ ʵʶʽʴ˃ʱˍ˖˄ ˖ˋˍʶ ˄ʰ ˉˊˇˁˏ˕ʶʽ ˋˎ˃ˉʷˊʰˋ˃ʰ ʴʽʰ ˍʹ˄ ˋˍʰʻʶˊˈˍʹˍʰ ˍʹˌ ˉˇʽˈˍʹˍʰˌ 
ʰˎˍʺˌΦ ʅʶ ʰˎˍˈ ˍˇ ˋʹ˃ʶʾˇ ˄ʰ ˍˇ˄ʾˋˇˎ˃ʶ ˇˍʽ ˃ʶ˂ʶˍʺʻʹˁʶ ʵʽʶ˅ˇʵʽˁʱ ʹ ʰˋ˒ʱ˂ʶʽʰ ˍ˖˄ ˃ʁ ˂ʽ˗˄ 
˂ˈʴ˖ ˍʹˌ ˏˉʰˊ˅ʹˌ ˍˇˎ ˎ˕ʹ˂ˇˏ ˉˇˋˇˋˍˇˏ ˍʹˌ ˇʽˁˇʴʷ˄ʶʽʰˌ .ƻǊŀƎƛƴŀŎŜŀŜ ˖ˌ ˉˊˇˌ ˍʹ 
ˉʶˊʽʶˁˍʽˁˈˍʹˍʱ ˍˇˎˌ ˋʶ ʵʶˎˍʶˊˇʴʶ˄ʶʾˌ ˃ʶˍʰʲˇ˂ʾˍʶˌ ʰ˂ˁʰ˂ˇʶʽʵ˗˄ ˉˎˊˊˇ˂ʽʸʽʵʾ˄ʹˌΣ ˉˇˎ 
ˋˎ˄ʺʻ˖ˌ ˎˉʶˊʶˁ˒ˊʱʸˇ˄ˍʰʽ ˋʶ ˃ʷ˂ʽʰ ʰˎˍˇˏ ˍˇˎ ʶʾʵˇˎˌΦ 

¶ ʆʰ ˃ʷ˂ʽʰ ʰˉˇ ˍˇ˄ ɮʴ ɮ˔ʾ˂˂ʶʽˇˁʰˍʰ ˍʽˌ ʵˎˇ ʵʽʰ˒ˇˊʶˍʽˁʷˌ ˔ˊˇ˄ʽʷˌ ˋˎ˂˂ˇʴʺˌ ˉʰˊˇˎˋʽʱʸˇˎ˄ 
ʵʽʰ˒ˇˊʷˌ ˖ˌ ˉˊˇˌ ˍʹ˄ ʴˎˊʶˇ˂ˇʴʽˁʺ ˍˇˎˌ ˉˊˇʷ˂ʶˎˋʺΦʆˇʵʶʽʴ˃ʰ ˉˇˎ ˋˎ˂˂ʷ˔ʻʹˁʶ ˍˇ нлнл 
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ʷ˔ʶʽ ˃ʶʴʰ˂ˇ ˉˇˋˇˋˍˈ ʴˎˊʹˌʰˉˇ ˍʹ˄ ˇʽˁˇʴʷ˄ʶʽʰ wƻǎŀŎŜŀŜ όрр҈ύ ˁʰʽ ʷˉʶˍʰʽ ʹ 
Castaneasativa ˍʹˌ ˇʽˁˇʴʶ˄ʶʽʰˌCŀƎŀŎŜŀŜ  όм7%),ʶ˄˖ ˍˇ ʵʶʽʴ˃ʰ ˋˎ˂˂ˇʴʺˌ нлнм 
ʶ˔ʶʽʴˎˊʹʰˉˇ ˒ˎˍʱ ˍʹˌ ˇʽˁˇʴʷ˄ʶʽʰˌ CŀōŀŎŜŀŜ όпу҈ύ ˁʰʽ ʶˉʶˍʰʽ ˁʰʽ ʶʵ˖ ʹ 
Castaneasativa(Fagaceae)  όмс҈ύ ˁʰʽ wǳōǳǎǎǇΦ (Rosaceae) όмп҈ύΦ ɼʰʽ ˍʰ ʵˎˇ ʰˎˍʰ ˃ʷ˂ʽʰ 
ʷʵʶʽ˅ʰ˄ ʰ˅ʽˈ˂ˇʴˇ ˒ʰʽ˄ˇ˂ʽˁˈ˒ˇˊˍʽˇ ˁʰʽ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʺ ʽˁʰ˄ˈˍʹˍʰΦ 

ʆ̫ ˂ˇˌ ˉˊˇˁˏˉˍʶʽ ˖ˌ ˋˎ˃ˉʷˊʰˋ˃ʰ ˇˍʽ ˍʰ ˃ʷ˂ʽʰ ˍʹˌ ˉʶˊʽˇ˔ʺˌ ˍ˖˄ ʃˊʶˋˉ˗˄ ˉˇˎ ˃ʶ˂ʶˍʺʻʹˁʰ˄ 

ʴʽʰ ˉˊ˗ˍʹ ˒ˇˊʱ ˋˍʰ ˉ˂ʰʾˋʽʰ ʰˎˍʹˌ ˍʹˌ ˋˎ˄ʶˊʴʰˋʾʰˌ ˃ʶ ˍˇ ̱̌ʶˎˊʶˎ˄ʹˍʽˁˇˏ ˉˊˇʴˊʱ˃˃ʰˍˇˌ 

PoliPrespaproject (SARG17131), ʻʰ ˃ˉˇˊˇˏˋʰ˄ ˃ʶˍʰʰˉˇ ʶˁˍʶ˄ʷˋˍʶˊʹ ˃ʶ˂ʷˍʹ ˉˇˎ ʻʰ 

ˉʶˊʽʶ˂ʱ˃ʲʰ˄ʶ ˃ʶʴʰ˂ˏˍʶˊˇ ʰˊʽʻ˃ˈ ʵʶʽʴ˃ʱˍ˖˄ ˄ʰ ˁʰˍʰ˔˖ˊʹʻˇˏ˄ ˋˍˇ ˃ʹˍˊ˗ˇ 

ʃˊˇˋˍʰˍʶˎˈ˃ʶ˄ʹˌ ɱʶ˖ʴˊʰ˒ʽˁʺˌ ɴ˄ʵʶʽ˅ʹˌ ʰ˒ˇˏ ˉʰˊˇˎˋʽʱʸˇˎ˄ ʶ˄ʰ˄ˋˎ˄ʵˎʰˋ˃ˈ ʴˏˊʹˌ ʰˉˈ 

˃ʶ˂ʽˍˍˇ˒ˈˊʰ ˁʰʽ ˃ʹ ˒ˎˍʱ ˉˇˎ ʶʾ˄ʰʽ ʽʵʽʰʾˍʶˊˇˌ ˁʰʽ ʵʶ˄ ʰˉʰ˄ˍʱˍʰʽ ˋʶ ʱ˂˂ʰ ʶ˂˂ʹ˄ʽˁʱ ˃ʶ˂ʽʰ 

ʵʹ˂ʰʵʺ ʷ˔ˇˎ˄ʶ˄ʰ ˃ˇ˄ʰʵʽˁˈ ʰˉˇˍˏˉ˖˃ʰ. 
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ɱʶ˄ʽˁˈ ʋʹ˃ʶʾˇ ˍˇˎ ɼˊʱˍˇˎˌΦ  ʊʶʲˊˇˎʱˊʽˇˌ нлмнΦ http:// www.gcsl.gr/media/trofima/67-
iss2.pdf. 
Clement,HΦнллтΦʅˏʴ˔ˊˇ˄ʹ ɾʶ˂ʽˋˋˇˁˇ˃ʾʰΦ ɮʻʺ˄ʰΥ ɳˁʵˈˋʶʽˌ ʌˏ˔ʰ˂ˇˎΣ ɳˉʽ˃ʷ˂ʶʽʰ ʷˁʵˇˋʹˌΥ 

ʌˏ˔ʰ˂ˇˎΣ ɾΦ 

ɲʶˊ˃ʰˍˈˉˇˎ˂ˇˌΣ ɰ˂ʰʵΦΣ ɶ ʅˏʴ˔ˊˇ˄ʹ ʃˊʰˁˍʽˁʺ ɾʶ˂ʽˋˋˇˁˇ˃ʾʰ мфуп ɮʴˊˇˍʽˁˈˌ ʶˁʵˇˍʽˁˈˌ ˇʾˁˇˌ 

ʅˉˏˊˇˎ ɳΦɳΦ 

ɳ˂˂ʹ˄ʽˁʺ ɳˍʰʽˊʶʾʰ ɼˇˋ˃ʹˍˇ˂ˇʴʾʰˌΦ ɹʵʽˈˍʹˍʶˌ ˍˇˎ ˃ʶ˂ʽˇˏ ˁʰʽ ˇʽ ʶ˒ʰˊ˃ˇʴʷˌ ˋˍˇ 
ʵʷˊ˃ʰΦ ʃʶˊʽˇʵʽˁˈ ɼˇˋ˃ʹˍˇ˂ˇʴʾʰˌ άʆ ̌ɼʰ˂˂ˎ˄ˍʽˁˈάΦ 2010, 21. 
 
ɸˊʰˋˎʲˇˏ˂ˇˎ ɮΦΣ ɾʰ˄ʾˁʹˌ ɹΦΣ ʆʰ˄ʰ˄ʱˁʹ ʋΦΣ ʆˋʷ˂˂ʽˇˌ ɲΦΣ ɼʰˊʰ˃ˉˇˎˊ˄ʽ˗ˍʹ ʅΦΣ ɲʺ˃ˇˎ ɾΦ ɶ 
ʆɮʇʆʁʆɶʆɮ ʆʁʇ ɳɽɽɶɿɹɼʁʇ ɾɳɽɹʁʇΦ ɮʻʺ˄ʰ : 1o ɳˉʽˋˍʹ˃ˇ˄ʽˁˈ ʅˎ˄ʷʵˊʽˇ ɾʶ˂ʽˋˋˇˁˇ˃ʾʰˌ ς 
ʅʹˊˇˍˊˇ˒ʾʰˌΣ нллн 
 
ɸˊʰˋˎʲˇˏ˂ˇˎΣ ɮΦ нллуΦ ʃˊʰˁˍʽˁʺ ɾʶ˂ʽˋˋˇˁˇ˃ʾʰΦ ɸʶˋˋʰ˂ˇ˄ʾˁʹΥ ɾʶ˂ʽˋˋˇˁˇ˃ʽˁʺ 

ʶˉʽʻʶ˗ˊʹˋʹΦ ʅʶ˂Φ нррΦ 

ɼˇ˄ˍˈ˂ʰʽ˃ˇˌ ɳ˃˃ʰ˄ˇˎʺ˂Σ ɿΦΣΣɿΦ ˁʰʽ ʆʰˍʺˊʹˌΣɰΦόнлмпύΦɾʶ˂ʽˋˋˇˁˇ˃ʾʰ Ϥ ʅʹˊˇˍˊˇ˒ʾʰΦ ɮʻʺ˄ʰΥ 

ɳˁʵˈˋʶʽˌ ɲɹʁʊɮɿʆʁʅ 

ʃˎˊʴʽ˗ˍʹ ɳΦ όнлннύΦ ɾʶ˂ʷˍʹ ʶˉʽ˂ʶʴ˃ʷ˄˖˄ ʵʶʽʴ˃ʱˍ˖˄ ˉˊˈˉˇ˂ʹˌ ʃˊʶˋˉ˗˄ ˁʰʽ ɰˇˊʶʾˇˎ 
ɮʽʴʰʾˇˎ. ɳʻ˄ʽˁˈ˄ ˁʰʽ ɼʰˉˇʵʽˋˍˊʽʰˁˈ˄ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ˄ ɮʻʹ˄˗˄ Σ ʃɾʅ ʅ˔ˇ˂ʺ ɳˉʽˋˍʹ˃˗˄ ʇʴʶʾʰˌ 
ʆ˃ʺ˃ʰ ʊʰˊ˃ʰˁʶˎˍʽˁʺˌ ʆˇ˃ʷʰˌ ʊʰˊ˃ʰˁˇʴ˄˖ˋʾʰˌ ϧ ʋʹ˃ʶʾʰˌ ʊˎˋʽˁ˗˄ ʃˊˇʿˈ˄ˍ˖˄ 
ɳˉʽʲ˂ʷˉˇˎˋʰ ɼʰʻ ɹ ʋʺ˄ˇˎ 
 
ʅʰʲʲʽʵʱˁʹ ɳ˂ʽˋʱʲʶˍΣ  ʅˎʴˁˊʽˍʽˁʺ ˃ʶ˂ʷˍʹ ˒ˎˋʽˁˇ˔ʹ˃ʽˁ˗˄ ˔ʰˊʰˁˍʹˊʽˋˍʽˁ˗˄ ʶ˂˂ʹ˄ʽˁ˗˄ ˃ʶ˂ʽ˗˄ 

ʵʽʰ˒ˇˊʶˍʽˁʺˌ ʲˇˍʰ˄ʽˁʺˌ ˁʰʽ ʴʶ˖ʴˊʰ˒ʽˁʺˌ ˉˊˇʷ˂ʶˎˋʹˌΣ ʆ˃ʺ˃ʰ ɱʶ˖ˉˇ˄ʾʰˌΣ ʅ˔ˇ˂ʺ ɱʶ˖ˉˇ˄ʽˁ˗˄ 

ɳˉʽˋˍʹ˃˗˄Σ нлнм 

ʋʰˊʽʸʱ˄ʹˌ ʃʰˋ˔ʱ˂ʹˌΣ  ɾʷ˂ʽˋˋʰ ˁʰʽ ˃ʶ˂ʽˋˋˇˁˇ˃ʽˁʺ ˍʶ˔˄ʽˁʺΣ ɱ ʷˁʵˇˋʹΣ  нлмпΣ ʷˁʵˇˋʹ 

ˋˎʴʴˊʰ˒ʷʰ 

ʋʰˊʽʸʱ˄ʹˌΣ ʃΦόнлмпύΦ ɾʷ˂ʽˋˋʰ ˁʰʽ ɾʶ˂ʽˋˋˇˁˇ˃ʽˁʺ ʆʷ˔˄ʹΦ ɮʻʺ˄ʰΥ ɳˁʵˈˋʶʽˌ 

ɰʽʲ˂ʽˇˋˎ˄ʶˊʴʰˍʽˁʺ 

ɲɹɮɲɹɼʆʇɮɼɳʅ ʃɶɱɳʅ 

https:// fdepap.gr/  

https:// web-greece.gr/destinations/prespes-florina/ . 

https:// el.wikipedia.org/wiki 

www.hellenic-beeresearch.gr 

https:// www.cabdirect.org/cabdirect/abstract/19890226883 

https:// melissokomianet.gr/melissa-perivalon/  

https:// thehealthycook.gr/  

https:// www.fao.org/fao-who-codexalimentarius 

https:// www.phadebas.com/areas-of-use/alimentary/diastase-in-honey/  

https:// www.tentamus.com/news/hmf-honey-qsi-america/  

http:// www.eikonografies.com/evergetiko-elliniko-melikalitero-apo-manuka/ 

http:// www.honey-center.gr. 

 

https://www.palaiobibliopolio.gr/sygrafeas/%CE%94%CE%B5%CF%81%CE%BC%CE%B1%CF%84%CF%8C%CF%80%CE%BF%CF%85%CE%BB%CE%BF%CF%82-%CE%92%CE%BB%CE%B1%CE%B4
https://fdepap.gr/
https://web-greece.gr/destinations/prespes-florina/
https://el.wikipedia.org/wiki/%CE%92%CF%81%CE%BF%CE%BD%CF%84%CE%B5%CF%81%CF%8C_%CE%A6%CE%BB%CF%8E%CF%81%CE%B9%CE%BD%CE%B1%CF%82
http://www.hellenic-beeresearch.gr/
https://www.cabdirect.org/cabdirect/abstract/19890226883
https://melissokomianet.gr/melissa-perivalon/
https://thehealthycook.gr/%CF%84%CE%BF-%CE%B5%CE%BB%CE%BB%CE%B7%CE%BD%CE%B9%CE%BA%CF%8C-%CE%BC%CE%AD%CE%BB%CE%B9-%CF%84%CE%B1-%CE%B5%CE%AF%CE%B4%CE%B7-%CF%84%CE%BF%CF%85-%CF%84%CE%B1-%CF%87%CE%B1%CF%81%CE%B1%CE%BA%CF%84/
https://www.fao.org/fao-who-codexalimentarius
https://www.phadebas.com/areas-of-use/alimentary/diastase-in-honey/
https://www.tentamus.com/news/hmf-honey-qsi-america/
http://www.eikonografies.com/evergetiko-elliniko-melikalitero-apo-manuka/
http://www.honey-center.gr/
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ɄŮɟɑɚɖɣɖ 

ʆˇ ˉʰˊˈ˄ ˍ˃ʺ˃ʰ ˍʹˌ ʶˊʴʰˋʾʰ ̩ʰ˒ˇˊʱ ˋˍʹ˄ ʰ˄ʰ˂ˎˍʽˁʺ ˉʰˊˇˎˋʾʰˋʹ ˍʹˌ ˋˎ˂˂ˇʴʺˌ ˋʰˊʱ˄ˍʰ 

ˍˊʽ˗˄(43) ˒ˎˍ˗˄ ʰˉˈ ˍʹ˄ ˉʶˊʽˇ˔ʺ ˍˇˎ ɳʻ˄ʽˁˇˏ ʃʱˊˁˇˎ ˍ˖˄ ʃˊʶˋˉ˗˄Σ ˁʰʻ˗ˌ ˁʰʽ ˍʹ˄ 

ʰ˅ʽˇ˂ˈʴʹˋʹ ˍˇˎˌ ˖ˌ ˉˊˇˌ ˍˇ ˒ʰʽ˄ˇ˂ʽˁˈˍˇˎˌ˒ˇˊˍʾˇ ˁʰʽ ˍʹ˄ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʺ ˍˇˎˌ ʵˊʱˋʹΦ  

ʃʽˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˋˍˇ 1ˇ˃ʷˊˇˌ ˍʰ ʵʶʾʴ˃ʰˍʰ ˇ˃ʰʵˇˉˇʽʺʻʹˁʰ˄ ˃ʶ ʲʱˋʹ ˍʹ ʲˇˍʰ˄ʽˁʺ 
ˇʽˁˇʴʷ˄ʶʽʰ ˁʰʽ ˍˇ ʴʷ˄ˇˌ ˋˍˇ ˇˉˇʾˇ ʰ˄ʺˁˇˎ˄Φ ʅˎʴˁʶ˄ˍˊ˗ʻʹˁʰ˄ ˈ˂ʰ ˍʰ ˋˍˇʽ˔ʶʾʰ ˉˇˎ ʰ˒ˇˊˇˏ˄ 
ˍʰ ˃ˇˊ˒ˇ˂ˇʴʽˁʱ ˍˇˎˌ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱΣ ˍˇˎˌ ˁˏˊʽˇˎˌ ˃ʶˍʰʲˇ˂ʾˍʶˌ ˍˇˎˌΣ ˍʽˌ ʲʽˇ˂ˇʴʽˁʷˌ ˍˇˎˌ 
ʵˊʱˋʶʽˌ ˁʰʽ ˍʽˌ ˉʰˊʰʵˇˋʽʰˁʷˌ ˍˇˎˌ ˔ˊʺˋʶʽˌΣ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʰ ˎˉʱˊ˔ˇ˄ˍʰ ʲʽʲ˂ʽˇʴˊʰ˒ʽˁʱ 
ʵʶʵˇ˃ʷ˄ʰΦ  

ʅˍˇ 2ˇ ˃ʷˊˇˌ ˉʶˊʽʴˊʱ˒ˇ˄ˍʰʽ ʰ˄ʰ˂ˎˍʽˁʱ ʹ ˍʶ˔˄ʽˁʺ ʶˁ˔ˏ˂ʽˋʹˌ ˁʰʽ ˇʽ ˃ʷʻˇʵˇʽ ˉˊˇˋʵʽˇˊʽˋ˃ˇˏ 
ˇ˂ʽˁˇˏ ˒ʰʽ˄ˇ˂ʽˁˇˏ ˒ˇˊˍʾˇˎ ˁʰʽ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʺˌ ʵˊʱˋʹˌΦ  

ʆʷ˂ˇˌ ˋˍˇоˇ ˃ʷˊˇˌ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˍʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍ˖˄ ʰ˄ʰ˂ˏˋʶ˖˄ ˁʰʽ ˍʰ ˋˎ˃ˉʶˊʱˋ˃ʰˍʰ 
ˈˉˇˎ ˒ʱ˄ʹˁʶ ʹˋʹ˃ʰ˄ˍʽˁʺ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʺ ʵˊʱˋʹ ˉˇˎ ʶ˃˒ʰ˄ʾʸˇˎ˄ ʶʾʵʹ ˍ˖˄ ˇʽˁˇʴʶ˄ʶʽ˗˄ 
Onagraceae, Boraginaceae ˁʰʽ Cistaceae, ʽʵʽʰʾˍʶˊʰ ˒ˎˍʱ ˍ˖˄ ʴʶ˄˗˄ Salvia ˁʰʽ Thymus 
(Lamiaceaeύ ˁʰʻ˗ˌ ˁʰʽ ʶʾʵʹ ˍʹˌ ˇʽˁˇʴʷ˄ʶʽʰˌ Rosaceae.  
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ABSTRACT 

This part of the whole study contains the analytical presentation of a collection of forty three 
(43) plants from the area ofthePrespa National Park, as well as their evaluation in terms of 
their total phenolic load and their antioxidant activity. 
 
This can be devided in 3 parts. In the 1st part, the samples were grouped based on the 
botanical family and the genus to which they belong. All the data concerning their 
morphological characteristics, their main metabolites, their biological actions and their 
traditional uses were collected, according to the existing bibliographic data. 
 
In the 2nd part, the extraction technique and the methods for determining the total phenolic 
load and antioxidant activity are described in detail. 
 
Finally, in the 3rd part, the results of the analyzes and the conclusions are presented. 
Species of the families Onagraceae, Boraginaceae and Cistaceae, plants of the genera Salvia 
and Thymus (Lamiaceae) as well as species of the Rosaceae family show significant 
antioxidant activity. 
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1. ɱɳɿɹɼʁ ɳɹʅɮɱʍɱɹɼʁ ɾɳʄʁʅ 

ʊɮʄɾɮɼɳʇʆɹɼɮ ʊʇʆɮ ɮʃʁ ʆɶɿ ʃɳʄɹʁʋɶ ʆʍɿ ʃʄɳʅʃʍɿΦ 

ɮˉˈ ʰˊ˔ʰʽˇˍʱˍ˖˄ ˔ˊˈ˄˖˄ ˍʰ ˒ˎˍʱ ʺˍʰ˄ ʰ˄ʰˉˈˋˉʰˋˍˇ ˃ʷˊˇˌ ˍʹˌ ʰ˄ʻˊ˗ˉʽ˄ʹˌ ʸ˖ʺˌΦ ɳʾˍʶ 

˄˖ˉʱ ʶʾˍʶ h ˉˇ˅ʹˊʰ˃ʷ˄ʰΣ ˋʶ ˍʶ˂ʽˁʷˌ ˒ʰˊ˃ʰˁʶˎˍʽˁʷˌ ˃ˇˊ˒ʷˌ όʵʽˋˁʾʰΣ ˁʰˍʰˉ˂ʱˋ˃ʰˍʰΣ ʲʱ˃˃ʰˍʰ 

ʺ ̌˂ ʽˁʱ ʶˁ˔ˎ˂ʾˋ˃ʰˍʰ)Σ ˍʰ ˒ˎˍʱ ʷ˔ˇˎ˄ ʰˉˇʵʶʾ˅ʶʽ  ˍʹ ʻʶˊʰˉʶˎˍʽˁʺ ˍˇˎˌ ʵˊʱˋʹΦ 

ʆʽˌ ˍʶ˂ʶˎˍʰʾʶˌ ʵʶˁʰʶˍʾʶˌΣ ʶˁʵʹ˂˗˄ʶˍʰʽ ˍʶˊʱˋˍʽʰ ʰ˄ʰʸ˖ˉˏˊ˖ˋʹ ˍˇˎ ʶ˄ʵʽʰ˒ʷˊˇ˄ˍˇˌ ʴʽʰ ˍʰ 

ʰˊ˖˃ʰˍʽˁʱ ˁʰʽ ˒ʰˊ˃ʰˁʶˎˍʽˁʱ ˒ˎˍʱ ˁʰʽ  ʷ˔ʶʽ ˉʰˊʰˍʹˊʹʻʶʾ ʰˎ˅ʹ˃ʷ˄ʹ ˔ˊʺˋʹ ˍˇˎˌ (Briskin, 

2000; Ncubeetal., 2012)Φɮˊˁʶˍˇʾ ʵʶˎˍʶˊˇʴʶ˄ʶʾˌ ˃ʶˍʰʲˇ˂ʾˍʶˌ ˒ˎˍʽˁʺˌ ˉˊˇʷ˂ʶˎˋʹˌ 

ʰ˄ʰʴ˄˖ˊʾʸʶˍʰʽ ˈˍʽ ˉʰʾʸˇˎ˄ ˋʹ˃ʰ˄ˍʽˁˈ ˉˊˇ˂ʹˉˍʽˁˈ ˊˈ˂ˇ ʷ˄ʰ˄ˍʽ ˔ˊˈ˄ʽ˖˄ ˁʰʽ ʰˋʻʶ˄ʶʽ˗˄ όˉΦ˔Φ 

ˁʰˊˁʾ˄ˇˌΣ ˁʰˊʵʽʰʴʴʶʽʰˁʷˌ ˁʰʽ ˄ʶˎˊˇʶˁ˒ˎ˂ʽˋˍʽˁʷˌ ʵʽʰˍʰˊʰ˔ʷˌύ ˁʰʽ ˎˉʱˊ˔ˇˎ˄ ˄ʷʰ 

ʶˉʽˋˍʹ˃ˇ˄ʽˁʱ ˋˍˇʽ˔ʶʾʰ ˉˇˎ ˁʰˍʰʵʶʽˁ˄ˏˇˎ˄ ʷ˄ʰ ʶˎˊˏ ˒ʱˋ˃ʰ ˒ʰˊ˃ʰˁˇ˂ˇʴʽˁ˗˄ ˁʰʽ ʵˊʱˋʶ˖˄ 

ˍ˖˄ ˒ˎˋʽˁ˗˄ ̄ ˊˇʿˈ˄ˍ˖˄ (ˁʰʻʰˊʱ ˔ʹ˃ʽˁʱ ˃ˈˊʽʰ ʺ ʶˁ˔ˎ˂ʾˋ˃ʰˍʰ)(Siddhuraju&Becker, 2007)Φ ʁʽ 

ʵˊʱˋʶʽˌ ʰˎˍʷˌ ˉʶˊʽ˂ʰ˃ʲʱ˄ˇˎ˄ ʰ˄ ˍʽˇ˅ʶʽʵ˖ˍʽˁʷˌΣ ʰ˄ˍʽˁʰˊˁʽ˄ʽˁʷˌΣ ʰ˄ˍʽ˒˂ʶʴ˃ˇ˄˗ʵʶʽˌ ʽʵʽˈˍʹˍʶˌΣ 

ʰ˄ˍʽʵʽʰʲʹˍʽˁʷˌ ˁʱΦ ɮ˄ ˁʰʽ ˍʰ ʰˊ˖˃ʰˍʽˁʱ ˒ˎˍʱ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ʰˉˈ ˍʹ˄ ʰˊ˔ʰʽˈˍʹˍʰ ʴʽʰ ˍʹ˄ 

ˉʶˊ̔ʁ ˁˍʽˁˈˍʹˍʱ ˍˇˎˌ ˋʶ ʰʽʻʷˊʽʰ ʷ˂ʰʽʰ ό4etinetal., 2011),̄ ʰˊ̫̔ ˔ˇˎ˄ˁʰʽ ʱ˂˂ˇˎˌ ʵʶˎˍʶˊˇʴʶ˄ʶʾˌ 

˃ʶˍʰʲˇ˂ʾˍʶˌ ˉˇˎ ˃ˉˇˊʶʾ ˄ʰ ʰˋˁˇˏ˄ ʶˎʶˊʴʶˍʽˁʷˌ ʵˊʱˋʶʽˌ ʴʽʰ ˍʹ˄ ˎʴʶʾʰ ˍˇˎ ʰ˄ʻˊ˗ˉˇˎ ˁʰʽ ʹ 

ʰ˄ʰʴ˄˗ˊʽˋʺ ˍˇˎˌ ʰ˄ˍʽˉˊˇˋ˖ˉʶˏʶʽ ʷ˄ʰ ʶ˄ʵʽʰ˒ʷˊˇ˄ ʶˊʶˎ˄ʹˍʽˁˈ ˉʶʵʾˇ ʴʽʰ ˍʹ ʶˏˊʶˋʹ 

ˁʰʽ̡ʁ ˂̱̔ ˋˍˇˉˇʾʹˋʹ ʰˋ˒ʰ˂˗˄ ˋˁʶˎʰˋ˃ʱˍ˖˄ ˉ˂ˇˏˋʽ˖˄ ˋʶ ʲʽˇʵˊʰˋˍʽˁʱˋˎˋˍʰˍʽˁʱ˃ʶ ʷ˃˒ʰˋʹ 

ˋʶ ʶˁʶʾ˄ʰ ˍʹˌ ˉ˂ˇˏˋʽʰˌ ˔˂˖ˊʾʵʰˌ ˍʹˌ ɾʶˋˇʴʶʾˇˎΣ ˈˉˇˎ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶˍʰʽ ˁʰʽ ʹ ɳ˂˂ʱʵʰ.  

ʆʰ ˍʶ˂ʶˎˍʰʾʰ ˔ˊˈ˄ʽʰΣ ʶˉʽʵʹ˃ʽˇ˂ˇʴʽˁʱ ˋˍˇʽ˔ʶʾʰ ˍˇ˄ʾʸˇˎ˄ ˍʹ˄ ˋˍʶ˄ʺ ˋ˔ʷˋʹ ˃ʶˍʰ˅ˏ 

ˋˎʴˁʶˁˊʽ˃ʷ˄˖˄ ˒ˎˍʽˁ˗˄ ʶ˄˗ˋʶ˖˄ ˃ʶ ʲʽˇʵˊʰˋˍʽˁʷˌ ʽʵʽˈˍʹˍʶˌ ˁʰʽ ˍʹˌ ʶˉʾʵˊʰˋʺˌ ˍˇˎˌ ˋˍʹ˄  

ʰ˄ʻˊ˗ˉʽ˄ʹ ˎʴʶʾʰΦ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰ, ˍʰ ˒ˎˍʱΣ ˉˇˎ ʷ˔ˇˎ˄ ˍʹ˄ ʽˁʰ˄ˈˍʹˍʰ ˄ʰ ʶ˅ˇˎʵʶˍʶˊ˗˄ˇˎ˄ ˍʹ˄ 

ˉʰˊʰʴ˖ʴʺ ʶ˂ʶˏʻʶˊ˖˄ ˊʽʸ˗˄Σ ʻʶ˖ˊˇˏ˄ˍʰʽ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈ ˈˉ˂ˇ ʴʽʰ ˍʹ˄ ˉˊˈ˂ʹ˕ʹ ʰˋʻʶ˄ʶʽ˗˄ 

ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˍˇ ˇ˅ʶʽʵ˖ˍʽˁˈ ˋˍˊʶˌΣ ʲʶ˂ˍʽ˗˄ˇ˄ˍʰˌ ˍʹ˄ ˋˎ˄ˇ˂ʽˁʺ ʰ˄ʻ˗ˉʽ˄ʹ ˎʴʶʾʰΦ 

ʅˍˇˎˌ ˉʰˊʰˁʱˍ˖ ˉʾ˄ʰˁʶˌ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ʹ ˋˎ˂˂ˇʴʺ ˒ˎˍ˗˄ ˉˇˎ ˃ʶ˂ʶˍʺʻʹˁʰ˄ ˖ˌ ˉˊˇˌ ˍˇ 

ˇ˂ʽˁˈ ˒ʰʽ˄ˇ˂ʽˁˈ ˍˇˎˌ ˒ˇˊˍʾˇ ˁʰʽ ˍʹ˄ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʺ ˍˇˎˌ ʵˊʱˋʹΣ ˍʰ˅ʽ˄ˇ˃ʹ˃ʷ˄ʰ ˋʶ ʲˇˍʰ˄ʽˁʷˌ 

ˇʽˁˇʴʷ˄ʶʽʶˌ ˁʰʽ ʴʷ˄ʹΦʅˎ˄ˇ˂ʽˁʱ ˉˊˈˁʶʽˍʰʽ ʴʽʰˋˎ˂˂ˇʴʺ ˋˍʹ˄ ˇˉˇʾʰ  

ˉʶˊ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽʵ˗ʵʶˁʰόмнύ ʲˇˍʰ˄ʽˁʷˌ ˇʽˁˇʴʷ˄ʶʽʶˌΣ ʶʽˁˇˋʽʷ˅ʽόнсύ ˒ˎˍʽˁʱ ʴʷ˄ʹ ˁʰʽ ˉʶ˄ʺ˄ˍʰ 

ˍˊʾʰ όпо) ˒ ˎˍʽˁʱ ʁ ʾʵʹΦ 
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ʃɹɿɮɼɮʅ 1 ʅʇɽɽʁɱɶ ɮʄʍɾɮʆɹɼʍɿ-ʊɮʄɾɮɼɳʇʆɹɼʍɿ ʊʇʆʍɿ ɮʃʁ ʆʁ ɳɸɿɹɼʁ ʃɮʄɼʁ ʃʄɳʅʃʍɿ 

όɼɮʆɮʆɮʀɶ ɮɿɮ ɰʁʆɮɿɹɼɶ ʁɹɼʁɱɳɿɳɹɮ ɼɮɹ ɮɿɮ ɱɳɿʁʅύ 

  ɼ˖ʵʽˁˈˌ ʵʶʾʴ˃ʰˍˇˌ 

 1. Aspleniaceae 

 Asplenium  

1 AspleniumceterachL. SAK013 

2 Asplenium septentrionale sak106 

 2. Asteraceae 

 Centaurea  

3 Centaurea salonitana SAK075 

4 Centaurea graeca sak077 

5 Centaurea calcitrapa sak101 

6 Centaurea soskaesubsp.soskae sak103 

7 Centaurea soltisialis sak096 

 3. Apiaceae 
8 Lasertrilobum(L.) Borkh. Sak063 
9 HeracleumsphondyliumL.,s. lat.  
10 Smyrnium perfoliatum subsp. rotundifolium (Mill.) 

Bonnier &Layens 
Sak066 

 4.Boraginaceae 
11 Cynoglossumsp. SAK005 
12 Cynoglottisbarrelieri(All.) Vural& Kit Tan subsp. 

Serpentinicola(Rech. f.) Vural& Kit Tan 
SAK006 

13 Anchusellacretica(Mill.) Bigazzi, Nardi&Selvi SAK010 
14 Onosma heterophylla Griseb. sak031 

15 Lithospermumsp.  sak035 
16 Aegonychonpurpurocaeruleum(L.) Holub Sak054 
17 Cerinthe minor L. sak056 

 5.Cistaceae 

 Cistus  

18 Cistus criticus L. sak049 

 Helianthemum  

19 Helianthemum nummularium(L.) Mill. SAK008 

20 Helianthemum oelandicum(L.) DC. in Lam. & DC. 
subsp.canum(L.) Bonnier 

SAK009 

 6. Iridaceae 

 Iris  

21 IrissintenisiiJanka SAK046 

22 IrispseudacorusL. Sak061a 

 7. Lamiaceae 

 Salvia   

23 Salvia argentea L. SAK007 

24 Salvia ringensSm. 

25 Salvia amplexicaulisLam. sak050 

26 Salvia sclarea L. sak053 
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 Thymus  

27 Thymus longicaulisC. Presl Sak047 

 Stachys  

28 Stachys tymphaea sak117 

 Sideritis  

29 SideritismontanaL. SAK011 
 Teucrium  

30 Teucrium chamaedrys L. sak059 

31 Teucrium capitatum sak093 

 8. Onagraceae 

 Epilobium  

32 Epilobium angustifolium L. Sak070 

33 Epilobium parviflorum Schreb. Sak071 

34 Epilobium augustifolium sak070 

 9. Primulaceae 
 Primula  

35 Primula vulgaris Huds. Sak060 
36 Primula veris Sak060h 

 10. Rosaceae 
 Rosa  

37 Rosa arvensis Huds. Sak061 

38 Rosa canina  Sak004a 
39 Rosa agrestris Sak400 

 11. Scrophulariaceae 

 Verbascum 

40 Verbascum graecumHeldr. &Sart. ex Boiss. SAK016 
41 Verbascum blattariaL. Sak057 

 12. Violaceae 

 Viola  

42 Viola arvensis Murray Sak064 

43 Viola odorata sak108-118 
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ASPLENIACEAE 

1.4.2.ASPLENIUM 

ʆˇ Asplenium ʶʾ˄ʰʽ ʷ˄ʰ ˒ˎˍʽˁˈ ʴʷ˄ˇˌ ˉˇˎ ʰ˄ʺˁʶʽ ˋˍʽˌ ˉˍʷˊʽʵʶˌ ό˒ˍʷˊʶˌύ ˉʶˊʾˉˇˎ тлл ʶʽʵ˗˄ 
ˉˍʶˊʾʵ˖˄Σ ˉˇˎ ˋˎ˔˄ʱ ʰ˄ˍʽ˃ʶˍ˖ˉʾʸʶˍʰʽ ˖ˌ ˍˇ ˃ˈ˄ˇ ʴʷ˄ˇˌ ˋˍʹ˄ ˇʽˁˇʴʷ˄ʶʽʰ Aspleniaceae, ˃ʶ 
ʰˊˁʶˍʱ ˇ˃ˇʽˇʴʶ˄ʺ ˃ˇˊ˒ˇ˂ˇʴʾʰΦ ɮˊˁʶˍʷˌ ˇ˃ʱʵʶˌ ʷ˔ˇˎ˄ ʵʽʰ˔˖ˊʽˋˍʶʾ ˖ˌ όˎˉˇύʴʷ˄ʹ ʶ˄ˍˈˌ ˍ˖˄ 
!ǎǇƭŜƴƛŀŎŜŀŜΣ ʰ˂˂ʱ ʰˎˍʷˌ ʶʾ˄ʰʽ ˖ˌ ʶˉʾ ˍˇ ˉ˂ʶʾˋˍˇ˄ ˃ʽˁˊʷˌ ˁʰʽ ˉʶˊʽ˂ʰ˃ʲʱ˄ˇˎ˄˂ʾʴʰ ˍʰ˅ʽ˄ˇ˃ʽˁʱ 
ʶʾʵʹΦόPinter, etal., 2002). A˄  ˁh ʽ ʱ˂˂ˇʽ ˋˎʴʴˊʰ˒ʶʾˌ ʻʶ˖ˊˇˏ˄ ˍˇ Hymenasplenium ˅ʶ˔˖ˊʽˋˍˈΣ 
˃ʶ ʲʱˋʹ ˍʹ ˃ˇˊʽʰˁʺ ˒ˎ˂ˇʴʶ˄ʶˍʽˁʺ ʰ˄ʱ˂ˎˋʹ ʰ˂˂ʹ˂ˇˎ˔ʽ˗˄ 5b!Σ ʷ˄ʰ˄ ʵʽʰ˒ˇˊʶˍʽˁˈ ʰˊʽʻ˃ˈ 
˔ˊ˖˃ˇˋ˖˃ʱˍ˖˄ ˁʰʽ ʵˇ˃ʽˁʷˌ ʵʽʰ˒ˇˊʷˌ ˋˍʰ ˊʽʸ˗˃ʰˍʰ 
(https://en.wikipedia.org/wiki/Asplenium). 
  
ʆʰ ʶʾʵʹ ˉˇˎ ˋˎ˂˂ʷ˔ʻʹˁʰ˄ ʰˉˈ ˍʹ˄ ˉʶˊʽˇ˔ʺ ˍ˖˄ ʃˊʶˋˉ˗˄ ʶʾ˄ʰʽ ˍʰ AspleniumceterachL ˁ ʰʽ 
Aspleniumseptentrionale. 

 

ɰˇˍʰ˄ʽˁʺ ˁʰˍʱˍʰ˅ʹ  
ɱʽʰ ˍʰ ʶʾʵʹ AspleniumceterachLˁ ʰʽ Aspleniumsententrionale:  ́  ʲˇˍʰ˄ʽˁʺ ˁʰˍʱˍʰ˅ʹ ʶʾ˄ʰʽΥ 

 

 

 

 

 

 

 

 
 

ɰˇˍʰ˄ʽˁʱ ɾˇˊ˒ˇ˂ˇʴʽˁʱ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ 
ʆˇ AspleniumceterachL.ʵʽʰˁˊʾ˄ʶˍʰʽ ʰˉˈ ʱ˂˂ʰ ˃ˇ˄ˈ˒ˎ˂˂ʰ ˍ˖˄ ʰˋˉ˂ʶ˄ʽˇʶʽʵ˗˄ˉˍʷˊʽʵ˖˄ʰˉˈ 
ˍʹ˄ ˉʰˊˇˎˋʾʰ ˉˎˁ˄˗˄ ˒ˇ˂ʾʵ˖˄ ˋˍʹ˄ ˁʱˍ˖ ˉ˂ʶˎˊʱ ˍˇˎ 
ʶ˂ʱˋ˃ʰˍˇˌΣ ˍʰ ˄ʶˏˊʰ  ˉˇˎ ˋˎ˄ʺʻ˖ˌ ʰ˄ʰˋˍˇ˃˗˄ˇ˄ˍʰʽ ˉˊˇˌ 
ˍʽˌ ʱˁˊʶˌ ˍ˖˄ ˒ˏ˂˂˖˄Σ ʶ˄˗ ˇ ˉˊˇˋˍʰˍʶˎˍʽˁˈˌ ʽ˃ʷ˄ʰˌ ˉˇˎ 
ˁʰ˂ˏˉˍʶʽ ˍʰ ˋˉˈˊʽʰʰˉˇˎˋʽʱʸʶʽ ʺ ʶʾ˄ʰʽ ˋˉʱ˄ʽˇˌ(Pinteretal., 
2002)(Strid, etal2020) 
ɱʹʴʶ˄ʷˌΦ ʅˎ˄ʰ˄ˍʱˍʰʽ ˋʶ ˋ˔ʽˋ˃ʷˌ ʲˊʱ˔˖˄ ό˔ʰ˂ʰʸʽˍʽˁ˗˄ˁʱύ ˋˍʰ 
1500-ннлл˃Φ ɲʽʱˋˉʰˊˍʰ ˋʶ ʆʰˑʴʶˍˇΣ ɸʱˋˇ ˁʰʽ ʅʰ˃ˇʻˊʱˁʹΦ 
ɴ˄ʰ ʶˎˊʷ˖ˌ ʵʽʰʵʶʵˇ˃ʷ˄ˇ ʶˎˊ˖ˋʽʲʹˊʽˁˈ ʶʾʵˇˌ ʶˉʾˋʹˌ ʰˍʹ ɰ 

ɮ˃ʶˊʽˁʺΦ (Strid, etal2020) 

Asplenium 

Asplenium ceterachL.  sak013 

Asplenium septentrionale sak106 

ɰʰˋʾ˂ʶʽˇ Plantae 
ʇˉˇʲʰˋʾ˂ʶʽˇ Viridiplantae 
ɮ˄ʻˎˉˇʲʰˋʾ˂ʶʽˇ Streptophyta 
Superdivisionʇˉʶˊˁ˂ʱˋʹ Embryophyta 
ɼ˂ʱˋʹ Tracheophyta 
ʅˎ˄ˇ˃ˇˍʰ˅ʾʰ Polypodiophyta 
ʁ˃ˇˍʰ˅ʾʰ Polypodiopsida 
ʆʱ˅ʹ Polypodiales 
ʁʽˁˇʴʷ˄ʶʽʰ Aspleniaceae 
ɱʷ˄ˇˌ Asplenium 

ɳʾʵˇˌ ɮΦceterach/ɮΦ 

sententrionale 

ASPLENIUMCETERACHL 

https://en.wikipedia.org/wiki/Asplenium
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Aspleniumsententrionale: ʊˎˍʱ ˉˇˎ ˋ˔ʹ˃ʰˍʾʸˇˎ˄ ˃ʶʴʱ˂ʶˌΣ ˉˎˁ˄ʷˌ ̀ˎ ˋˍʱʵʶˌΣ ˃ʶ ˉˇ˂ˎʱˊʽʻ˃ʶˌΣ 
˂ʶˉˍʷˌ ˉ˂ʱˁʶˌ рςмр ŎƳΣ ˋʶ ˈ˕ʹ ˋʰ˄ ʴˊʰˋʾʵʽΦ ɾʾˋ˔ˇˌ 
ˉˊʰˋʽ˄˖ˉˈˌΣ ˂ʶˉˍˈˌ (ˉʱ˔ˇˌ лΣр ƳƳ)Σ ˈˊʻʽˇˌΣ ˃ʰˁˊˏˍʶˊˇˌ ʰˉˈ 
ˍʹ ˂ʶˉʾʵʰˍˇˎ ˒ˏ˂˂ˇˎΦ ɽʶˉʾʵʶˌ ʰˁʰ˄ˈ˄ʽˋˍʰ ʵʽ˔ʰ˂˖ˍʷˌΣ ˃ʶ ˋˍʶ˄ʱ 
ˍ˃ʺ˃ʰˍʰ όʺ ˁʰʽ ˔˖ˊʾˌ ʵʽ˔ʱ˂ʰύΣ ˁʱʻʶ ˍ˃ʺ˃ʰ мς2ŎƳ Ҏ мς2 mm, 
ˇ˂ˈˁ˂ʹˊʰ ʺ ˃ʶ ˂ʾʴʶˌ ˃ʰˁˊʽʷˌΣ ˂ʶˉˍʷˌˇʵˇ˄ˍ˖ˍʷˌʰˁʾʵʶˌΦ  
http://www.worldfloraonline.org/taxon/wfo-0001109358#G    
(Strid, et al2020) 
  

ʊˎˍˇ˔ʹ˃ʶʾʰ-ɾʶˍʰʲˇ˂ʾˍʶˌ 
 
ɮ˄ʺˁˇˎ˄ ˋˍʹ ˁʰˍʹʴˇˊʾʰ ˉˍʷˊʽʵ˖˄ ό˒ˍʷˊʶˌύˁʰʽ ʶʾ˄ʰʽ ʴ˄˖ˋˍˈ ˈˍʽ ˉʶˊʽʷ˔ˇˎ˄ ˋʶˋˁʽˍʶˊˉʷ˄ʽʰ, 
˒˂ʰʲˇ˄ˇʶʽʵʺΣ ˁˎʰ˄ʽˇˏ˔ˇˎˌ ʴ˂ˎˁˇˋʾʵʶˌΣ ˒ʰʽ˄ˇ˂ˇ˅ʷʰ ˁʰʽ ˉˍʶˊˇˋʾ˄ʶˌΦ ʁʽ ˉˍʶˊˇˋʾ˄ʶˌ ʶʾ˄ʰʽ 
ˁʰˊˁʽ˄ˇʴˈ˄ʶˌ ʴʽʰ ˍˇ˄ ʱ˄ʻˊ˖ˉˇ ˁʰʽ ˍʰ ʸ˗ʰ ʰ˂˂ʱ ʶˉʾˋʹˌ ˉʰʾʸˇˎ˄ ˊˈ˂ˇ ˋˍʹ˄ ʶ˄ʶˊʴˇˉˇʾʹˋʹ ˍ˖˄ 
ˉˊ˖ˍʶʿ˄ʽˁ˗˄ ˁʽ˄ʰˋ˗˄ ˉˇˎ ʶ˄ʶˊʴˇˉˇʽˇˏ˄ˍʰʽ ʰˉˈ ˍʹ ˃ˇ˄ˇ˒˖ˋ˒ˇˊʽˁʺʰʵʶ˄ˇˋʾ˄ʹ ˉˇˎ ˊˎʻ˃ʾʸʶʽ 
ˍʹ ʴ˂ˎˁˈʸʹ ˍˇˎ ʰʾ˃ʰˍˇˌ ό/ƘŜƴŜǘŀƭΦΣ нлмрύΦ (Pekgoz&Cinbilgel, 2019) 
 
AspleniumceterachL. ʆʰ ˔˂˖ˊˇʴʶ˄ʽˁʱ ˁʰʽ ˁʰ˒ʶʿˁʱ ˇ˅ʷʰ ʶʾ˄ʰʽ ˍʰ ˁˏˊʽʰ 
˒ʰʽ˄ˇ˂ʽˁʱˍˇˎ˒ˎˍˇˏΦɳ˄˗ ʷ˔ˇˎ˄ ʲˊʶʻʶʾ ʰˁˈ˃ʰ ˁʶˊˁʶˍʾ˄ʹΣ ˁʰˍʶ˔ʾ˄ʹ ˁʰʽ ˉˍʶˊˇˋʾ˄ʹΦ 
(Pekgoz&Cinbilgel, 2019)Φ ɶ ˉˍʶˊˇˋʾ˄ʹ ʶʾ˄ʰʽ ʴ˄˖ˋˍʺ ʴʽʰ ˍʹ˄ ˔ʰ˂ʰˊ˖ˍʽˁʺ ʵˊʱˋʹ ˍ˖˄ ˂ʶʾ˖˄ 
˃ˎ˗˄ό{ƘŜǊƛŘŀƴetal., 1999).ɳ˔ˇˏ˄ ʲˊʶʻʶʾ ʶˉʾˋʹˌ ˍʰ ˒˂ʰʲˇ˄ˇʶʽʵʺ ˁʰʽ˃̄ ˒ʶˊˈ˂ʹ-3-ʁ- -̡D-
ʴʶ˄ˍʽˇʲʽˇˋʾʵʹ Σ ˁʶˊˁʶˍʾ˄ʹ-3-ʁ- -̡D-ʴ˂ˎˁˇˎˊˇ˄ʾʵʽˇΣ ˁʶˊˁʶˍʾ˄ʹ-3-ʁ- -̡D-ʴʶ˄ˍʽˇʲʽˇˋʾʵʹΣ -̄
ˁˇˎ˃ʰˊˇː˂-4-ʁ- -̡D-ʴ˂ˎˁˇˋʾʵʹ ̩ Σ ˁʰʻ˗ˌ ˁʰʽ ˍˊʶʽˌ ˒ʰʽ˄ˈ˂ʶˌΣ п-ʲʽ˄ˎ˂-˒ʰʽ˄ˇ˂-1-ʁ- -̡D-
ʴ˂ˎˁˇˉˎˊʰ˄ˇˋʾʵʹΣо-(1-ʁ- -̡D-ʴ˂ˎˁˇˉˎˊʰ˄ˇˋˎ˂-4-ˎʵˊˇ˅ˎ˒ʰʽ˄ˎ˂ύ-ˉˊˇˉʽˇ˄ʽˁˈ ˇ˅ˏΣ ˁʰʽ 4- -̡ʁ-
D-ʴ˂ˎˁˇˋˎ˂-3,4-ʵʽˎʵˊˇ˅ˎʲʶ˄ʸˎ˂ʽˁʺ ʰ˂ˁˇˈ˂ʹ Φ ʆʷ˂ˇˌΣ ʷ˔ʶʽ ʵʽʰˉʽˋˍ˖ʻʶʾ ʹ ˉʰˊˇˎˋʾʰ 
ʰʽʻˎ˂ʶˋˍʷˊ˖˄ˉʰ˂˃ʽˍʽˁˇˏΣ ˂ʽ˄ˇ˂ʶʿˁˇˏ ˁʰʽ ʰ-˂ʽ˄ˇ˂ʶ˄ʽˁˇˏ ˇ˅ʷˇˌ(Tomouetal., 2018). 
 
Aspleniumsententrionale: ˍʶˍˊʰʴ˂ˎˁˇˋʾʵʹˌ ˍʹˌ ˁʰʽ˃̄ ˒ʶˊˈ˂ʹˌ ˁʰʽ ʻʶʽˁ̍ʿ ˌ ʶˋˍʷˊʰˌ ˍʹˌ 1- -́
ˁˇˎ˃ʰˊˎʴ˂ˎˁˈʸʹˌ. ɮ˄ʰ˒ʷˊˇ˄ˍʰʽʶˉʾˋʹˌʰ˃ʽ˄ˇ˅ʷʰˈˉ˖ˌˍˇп-ˎʵˊˇ˅ˎ-4-˃ʶʻˎ˂-ʴ˂ˇˎˍʰ˃ʽˁˈ ˇ˅ˏ 
ˁʰʽ ʹ ɿ-ʰˁʶˍˎ˂ˇ˃ʽʻʾ˄ʹΣ ˁʶˍˇˇ˅ʷʰ όˉˎˊˇˎʲʽˁˈΣ ˎʵˊˇ˅ˎˉˎˊˇˋˍʰ˒ˎ˂ʽˁˈΣ н-ˇ˅ˇʴ˂ˇˎˍʰˊʽˁˈ ύΦ 
ʊ˂ʰʲˇ˄ˇʶʽʵʺ ˈˉ˖ˌ ʹ ʽˋˇˁʶˊˁʶˍʾ˄ʹ ˁʰʽ ˍˇ ʴ˂ˎˁˇˋʽʵʽˁˈ ˉʰˊʱʴ˖ʴˇ όquercetin 3-0-(3"-
sulphate)-glucoside)(Imperatoetal., 1984). 
 
ɼʱˉˇʽʰ ʶʾʵʹ ˍˇˎ ʴʷ˄ˇˎˌ ˈˉ˖ˌ ˍˇ Aspleniumdalhousiae ̫ ˔ʶʽ ʲˊʶʻʶʾ ˈˍʽ ˉʶˊʽʷ˔ˇˎ˄ ʰ˂ˁʰ˂ˇʶʽʵʺ 
ˈˉ˖ˌΥ Nicotine, Colchicine, Strychnine,Chelidonine(Ullahetal., 2018). 
 

ɰʽˇ˂ˇʴʽˁʷˌ ʵˊʱˋʶʽˌ 
ɱʶ˄ʽˁʱ ˋˍʹ˄ ʲʽˇʲ˂ʽˇʴˊʰ˒ʾʰ ʵʶ˄ ˎˉʱˊ˔ˇˎ˄ ˉˇ˂˂ʱ ʵʶʵˇ˃ʷ˄ʰ ʴʽʰ ˍʽˌ ʲʽˇ˂ˇʴʽˁʷˌ ʵˊʱˋʶʽˌ ʶʽʵ˗˄ 
AspleniumceterachˁʰʽAspleniumsententrionale. 
 
Aspleniumceterach:  ʷ˔ʶʽ ʰ˄ʰ˒ʶˊʻʶʾ ʹ ʰ˄ˍʽ˃ʽˁˊˇʲʽʰˁʺ ˁʰʽ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʺ ʵˊʱˋʹ (IC50 
=145.17 ˁ ʰʽ 372.03 g˃mL-1 ).Σ ˁʰʻ˗ˌ ˁʰʽ ʹ ˉʽʻʰ˄ʺ ˉˊˇˋˍʰˋʾʰ ʰˉˈ ˃ʶˍʰ˂˂ʱ˅ʶʽˌ ˋˍˇ DNA 
(Tomouetal., 2018)(Karadeniz et al., 2015) 
 
ʃˊˈˋ˒ʰˍʰ ˉˇ˂˂ʷˌ ˉʰˊʰʵˇˋʽʰˁʱ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˃ʶ˄ʶˌ ˒ˍʷˊʶˌ ʰ˄ʰ˂ˏʻʹˁʰ˄ ˁʰʽ ʰ˄ʰ˒ʷˊʻʹˁʶ 
ˈˍʽ ʷ˔ˇˎ˄ ʵʽʱ˒ˇˊʶˌ ʲʽˇ˂ˇʴʽˁʷˌ ʵˊʱˋʶʽˌΣ ˈˉ˖ˌ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʷˌΣ ʰ˄ˍʽˁʰˊˁʽ˄ʽˁʷˌ ˁʰʽ ʰ˄ˍʽ-HIV, 
ʰ˄ˍʽ˃ʽˁˊˇʲʽʰˁʷˌΣ ʰ˄ˍʽ˒˂ʶʴ˃ˇ˄˗ʵʶʽˌ ˁʰʽ ʰ˄ˍʽʽˁʷˌΣ ˖ˋˍˈˋˇ ˎˉʱˊ˔ˇˎ˄ ʶ˂ʱ˔ʽˋˍʰ ʵʶʵˇ˃ʷ˄ʰ ʴʽʰ 
ˍʰ ˉˍʶˊˎʵˈ˒ˎˍʰΦ (Ullahetal., 2018). ɳʾʵʹ ˈˉ˖ˌ ˍˇ Aspleniumruta-murariaL.ʷ˔ˇˎ˄ ʵʶʾ˅ʶʽ ˁʰ˂ʷˌ 
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ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʷˌ ˁʰʽ ʰ˄ˍʽ˃ˁˊˇʲʽʰˁʷˌ ʵˊʱˋʶʽˌΣ ʶ˄˗ ʶ˃˒ʰ˄ʾʸˇˎ˄ ˁʰʽ ˎ˕ʹ˂ˈ ˒ʰʽ˄ˇ˂ʽˁˈ ˒ˇˊˍʾˇΦ 
ό¿ivkoviŏ etal., 2020). 
 

ʃʰˊʰʵˇˋʽʰˁʷˌ ˔ˊʺˋʶʽˌ 
ʅˏ˃˒˖˄ʰ ˃ʶ ˍʹ ˂ʰʿˁʺ ʽʰˍˊʽˁʺΣ ˍʰ ˉˍʶˊʽʵˈ˒ˎˍʰ ʶʾ˄ʰʽ ʴ˄˖ˋˍʱ ʴʽʰ ˉʶˊʽˋˋˈˍʶˊʰ ʰˉˈ нллл 
˔ˊˈ˄ʽʰ ˁʰʽ ʰ˄ʰ˒ʷˊˇ˄ˍʰʽ ʶˉʾˋʹˌ ˋʶ ʰˊ˔ʰʿˁʱ ʶˎˊʺ˃ʰˍʰΦ ɶ ʽʰˍˊʽˁʺ ˔ˊʺˋʹ ˍˇˎˌ ˉˊˇˍʱʻʹˁʶ ʰˉˈ 
ˍʰ ˋˎˋˍʺ˃ʰˍʰ ʽʰˍˊʽˁʺˌ ˍʹˌ ɮʴʽˇˎˊʲʷʵʰˁʰ¦̔ƴŀƴƛΦ ʆʰ ˉˍʶˊʽʵˈ˒ˎˍʰ ʶʾ˄ʰʽ ʰ˄ʻʶˁˍʽˁʱ ˋˍʹ 
˃ʽˁˊˇʲʽʰˁʺ ˃ˈ˂ˎ˄ˋʹ ˉˇˎ ʰˉˇˍʶ˂ʶʾ ˁˊʾˋʽ˃ˇ ˉʰˊʱʴˇ˄ˍʰ ʶˉʽʲʾ˖ˋʺˌ ˍˇˎˌ ʴʽʰ ˉʶˊʽˋˋˈˍʶˊˇ ʰˉˈ 
орл ʶˁʰˍˇ˃˃ˏˊʽʰ ˔ˊˈ˄ʽʰΦ (Ullahetal., 2018). ʆˇ AspleniumceterachL. ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ˋˍʹ 
˂ʰʿˁʺ ʻʶˊʰˉʶˎˍʽˁʺ ˋʶ ʵʽʱ˒ˇˊʶˌ ˉʶˊʽˇ˔ʷˌ ˍˇˎ ˁˈˋ˃ˇˎΦ(Pekgoz&Cinbilgel, 2019)ˁ ʰˍʱ ˍ˖˄ 
˂ʾʻ˖˄ ˋʶ ˄ʶ˒ˊˇˏˌ ˁʰʽ ˔ˇ˂ʹʵˈ˔ˇ ˁˏˋˍʹΣ ʴʽʰ ˍʹ ʵʽʶˎˁˈ˂ˎ˄ˋʹ ˍʹˌ ʵʽˇˏˊʹˋʹˌ ˁʰʽ ˍʹ ʻʶˊʰˉʶʾʰ 
ˁʰ˂ˇʺʻˇˎˌ ˎˉʶˊˉ˂ʰˋʾʰˌ ˉˊˇˋˍʱˍʹΦ όTomouetal., 2018) 

1.2. ASTERACEAE 

ɶ ˇʽˁˇʴʷ˄ʶʽʰ Asteraceae(Compositae) h ˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ˉʶˊʽˋˋˈˍʶˊʰ ʰˉˈ онΦллл ʴ˄˖ˋˍʱ ʶʾʵʹ 
ʰ˄ʻˇ˒ˈˊ˖˄ ˒ˎˍ˗˄ ˋʶ ˉʶˊʽˋˋˈˍʶˊʰ ʰˉˈ мΦфлл ʴʷ˄ʹ ˍʹˌ ˍʱ˅ʹˌ ˍ˖˄ Asterales.ɶ ʲˇˍʰ˄ʽˁʺ ʰˎˍʺ 
ˇʽˁˇʴʷ˄ʶʽʰ ˉʶˊʽʴˊʱ˒ʹˁ ʁ ʴʽʰ ˉˊ˗ˍʹ ˒ˇˊʱ ˍˇ мтплΦ ʁ ʰˊʽʻ˃ˈˌ ˍ˖˄ ʶʽʵ˗˄ ˋˍʰ 
Asteraceaè ˎ˄ʰʴ˖˄ʾʸʶˍʰʽ ˃ˈ˄ˇ ˍʰ Orchidaceae̝ ˖ˊʾˌ ˄ʰ ʶʾ˄ʰʽ ˉ˂ʺˊ˖ˌ ʵʽʶˎˁˊʽ˄ʽˋ˃ʷ˄ˇ ˉˇʽʰ 
ʶʾ˄ʰʽ ʹ ˉˇ˂ˎˉ˂ʹʻʷˋˍʶˊʹ ʲˇˍʰ˄ʽˁʺ ˇʽˁˇʴʷ˄ʶʽʰΣ ʰ˒ˇˏ ˇ ˍʶ˂ʽˁˈˌ ʰˊʽʻ˃ˈˌ ̱˄̟  ʶʽʵ˗˄ ˋʶ ˁʱʻʶ 
˃ʾʰ ˍˇˎˌ ʶʾ˄ʰʽ ʱʴ˄˖ˋˍˇˌΦ ʆʰ ˉʶˊʽˋˋˈˍʶˊʰ ʶʾʵʹ Asteraceaeʁ ʾ˄ʰʽ ˃ˇ˄ˇʶˍʺΣ ʵʽʶˍ ̋ʺ ˉˇ˂ˎʶˍʺ, 
ˉˇ˗ʵʹ ˒ˎˍʱΣ ʶ˄˗ ˉʶˊʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ʶˉʾˋʹˌ ʻʱ˃˄ˇʽˁʰʽ ʵʷ˄ˍˊʰΦ ɶ ˇʽˁˇʴʷ˄ʶʽʰ ʷ˔ʶʽ ʶˎˊʶʾʰ 
ʶ˅ʱˉ˂˖ˋʹΣ ʰˉˈ ˎˉˇˉˇ˂ʽˁʷˌ ʷ˖ˌ ˍˊˇˉʽˁʷˌ ˉʶˊʽˇ˔ʷˌ ˋʶ ˃ʶʴʱ˂ʹ ˉˇʽˁʽ˂ʾʰ ˇʽˁˇˍˈˉ˖˄Φʆʰ 
ˉʶˊʽˋˋˈˍʶˊʰ ʶ˃˒ʰ˄ʾʸˇ˄ˍʰʽ ˋʶ ʷˊʹ˃ˇ, ˁˊˏʰ ʺ ʸʶˋˍʱ ˁ˂ʾ˃ʰˍʰ ˁʰʽ ʲˊʾˋˁˇ˄ˍʰʽ ˋʶ ˁʱʻʶ ʺˉʶʽˊˇ 
ʶˁˍˈˌ ʰˉˈ ˍʹ˄ ɮ˄ˍʰˊˁˍʽˁʺΦ ʆˇ ˁˏˊʽˇ ˁˇʽ˄ˈ ˔ʰˊʰˁˍʹˊʽˋˍʽˁˈ ʶʾ˄ʰʽ ʹ ˏˉʰˊ˅ʹ ʶˁʰˍˇ˄ˍʱʵ˖˄ 
˃ʽˁˊˇˋˁˇˉʽˁ˗˄ ˃ʶ˃ˇ˄˖˃ʷ˄˖˄ ʰ˄ʻʽʵʾ˖˄ ˉˇˎ ˋˎʴˁˊʰˍˇˏ˄ˍʰʽ ˃ʶˍʰ˅ˏ ˍˇˎˌ ˋˍʽˌ ˁʶ˒ʰ˂ʷˌ ˍ˖˄ 
ʰ˄ʻʶ˖˄ όˍʹ˄ ˇ˄ˇ˃ʰʸˈ˃ʶ˄ʹ ˁʶ˒ʰ˂ʺ)Φ ʆʰ ˉʰ˂ʰʽˈˍʶˊʰ ʴ˄˖ˋˍʱ ʰˉˇ˂ʽʻ˗˃ʰˍʰ ʶʾ˄ʰʽ ˁˈˁˁˇʽ ʴˏˊʹˌ 
ʰˉˈ ˍʹ˄ ʈˋˍʶˊʹ ɼˊʹˍʽʵʽˁʺ όɼʰ˃ˉʰ˄ʾʰ ʷ˖ˌ ɾʰʰˋˍˊʽ˔ˍʽʰ˄ʺύ ˍʹˌ ɮ˄ˍʰˊˁˍʽˁʺˌΣ ˉˇˎ 
˔ˊˇ˄ˇ˂ˇʴˇˏ˄ˍʰʽ ˉˊʽ˄ ʰˉˈ ˉʶˊΦ тсςсс ʶˁʰˍˇ˃˃ˏˊʽʰ ˔ˊˈ˄ʽʰ Φ ɶ ˇʽˁˇʴʷ˄ʶʽʰ ˍ˖˄ Asteraceae 
ʶʾ˄ʰʽ ʁ˅ ʰʽˊʶˍʽˁʱ ˋʹ˃ʰ˄ˍʽˁʺ ˇʽˁˇ˄ˇ˃ʽˁʱΣ ˉˇˎ ˉʰˊʷ˔ʶʽ ʲʰˋʽˁʱ ˍˊˈ˒ʽ˃ʰΣ ˒ˎˍʱ ˁʺˉˇˎ ˁʰʽ ˒ˎˍʽˁʱ 
˒ʱˊ˃ʰˁʰΦ όhttps:// en.wikipedia.org/wiki/Asteraceae 
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1.2.1. CENTAUREA 

ʆˇ ʴʷ˄ˇˌ Centaurea (Asteraceaeύ ˂ʷʴʶˍʰʽ ˈˍʽ ʻʶˊʱˉʶˎˋʶ ˍˇ˄ 
ɼʷ˄ˍʰˎˊˇʋʶʾˊ˖˄ʰΣ όˉ˂ʱˋ˃ʰ ˍʹˌ ʶ˂˂ʹ˄ʽˁʺˌ ˃ˎʻˇ˂ˇʴʾʰˌ ˃ʶ ʰ˄ʻˊ˗ˉʽ˄ˇ ˍˇ 
ʱ˄˖ ˍ˃ʺ˃ʰ ˍˇˎ ˁˇˊ˃ˇˏ ˁʰʽ ʰ˂ˈʴˇˎ ˍˇ ˁʱˍ˖ύ ʶ˅ ˇˎ ˁʰʽ ʹ ʴʶ˄ʽˁʺ ˇ˄ˇ˃ʰˋʾʰ 
ˍˇˎ(Khammar, 2012).ɮˊˁʶˍʱ ʶʾʵʹ CentaureaL̝ ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˖ˌ ˒ˎˍʽˁʱ 
˒ʱˊ˃ʰˁʰ ʷ˄ʰ˄ˍʽ ˒˂ʶʴ˃ˇ˄˗Σ˄ ˈˉ˖ˌ ʰˉˇˋˍʺ˃ʰˍʰΣ ʱˋʻ˃ʰΣ ʰʽ˃ˇˊˊˇˀʵʶˌΣ 
ˉʶˉˍʽˁˈ ʷ˂ˁˇˌΣ ʰ˂˂ʱ ˁʰʽ ʷ˄ʰ˄ˍʽ ʶ˂ˇ˄ˇˋʾʰΣ̩ ˁˇʽ˄ˇ ˏ ˁˊˎˇ˂ˇɹʺ˃ ʰ̱ˇˌ, 
ˋˍˇ˃ʰ˔ʽˁ˗ ˄ ʵʽʰˍʰˊʰ˔˗ ˄ ˁʰʽ ˁˇʽ˂ʽʰˁˇ ˏ ʱ˂ʴˇˎ̩  όAkkoletalΦΣ нллфϊ 

Ozceliketal.,2009).  
ɶ Centaurea ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˉʶˊʽˋˋˈˍʶˊʰ ʰˉˈ тлл ʶʾʵʹ ˉˇ˖ʵ˗˄ 
ʰ˄ʻˇ˒ˈˊ˖˄ ˒ˎˍ˗˄ ˉˇˎ ˃ˇʽʱʸˇˎ˄ ˃ʶ ˍˇ ʴ˄˖ˋˍˈ ˃ʰˌ ʴʰʿʵˇˎˊʱʴˁʰʻˇΦ ʆʰ 
˃ʷ˂ʹ ˍˇˎ ʴʷ˄ˇˎˌ ʲˊʾˋˁˇ˄ˍʰʽ ˃ˈ˄ˇ ʲˈˊʶʽʰ ˍˇˎ ʽˋʹ˃ʶˊʽ˄ˇˏΣ ˁˎˊʾ˖ˌ ˋˍˇ 
ʰ˄ʰˍˇ˂ʽˁˈ ʹ˃ʽˋ˒ʰʾˊʽˇˁʰɾ̔ʷˋʹ ɮ˄ʰˍˇ˂ʺΦ ʅˍʽˌ ʵˎˍʽˁʷˌ ɶ˄˖˃ʷ˄ʶˌ ʃˇ˂ʽˍʶʾʶˌ 
ʰˉˇˍʶ˂ʶʾ ˔˖́ˇˁʰˍʰˁˍʹˍʽˁˈ ʶʾʵˇˌΣ ˈˉˇˎ ˉʶˊʾ ˍˇ мурлΣ ˇʽ ˋˉˈˊˇʽ ʰˉˈ ˍˇ 
˒ˎˍˈ ʶʾ˔ʰ˄ ˒ˍʱˋʶʽ ˋˍʹ˄ ˉˇ˂ʽˍʶʾʰ ˍʹˌ ɼʰ˂ʽ˒ˈˊ˄ʽʰΦ ʃʽˋˍʶˏʶˍʰʽ ˈˍʽ ʰˎˍˇʾ ˇʽ 
ˋˉˈˊˇʽ ˉˊˇʺ˂ʻʰ˄ ʰˉˈ ˍʹ ɿˈˍʽʰ ɮ˃ʶˊʽˁʺ(Khammar,2012). 
 

 

ʆˇ ʴʷ˄ˇˌ ʶˁˉˊˇˋ˖ˉʶʾˍʰʽ ˋˍʹ˄ ˋˎ˂˂ˇʴʺ ˍ˖˄ ˒ˎˍ˗˄ ʰˉˈ ˍʽˌ ʃˊʷˋˉʶˌ ʰˉˈ 
ˍʰ ˉʰˊʰˁʱˍ˖ ʶʾʵʹΥ 
 

 
 
 
 

 

 
 

ɰˇˍʰ˄ʽˁʺ ˁʰˍʱˍʰ˅ʹ 
ʆʰ ʶʾʵʹ ˍˇˎ ʴʷ˄ˇˎˌ Centaurea ʰ˄ˍʽˉˊˇˋ˖ˉʶˏˇ˄ˍʰʽ ʰˉˈ ˍʽˌ ʰˁˈ˂ˇˎʻʶˌ 
ˎˉˇˇ˃ʱʵʶˌΥ Acrolophus (Cass.) DC., Jacea-Lepteranthus ˁʰʽ Seridia-
Melanoloma(Khammar,2012). 
ɱʽʰ ˍʰ ʶʾʵʹ Centaureacalcitrapa , Centaureagraeca 

,Centaureasalonitana,Centaureasoskae ˁʰʽ Centaureasolstisialis:  ʹ 
ʲˇˍʰ˄ʽˁʺ ˁʰˍʱˍʰ˅ʹ ʶʾ˄ʰʽΥ 
 

Asteraceae 

Centaurea salonitana sak075 

Centaurea graeca sak077 

Centaurea calcitrapa sak101 

Centaurea soskae sak103 

Centaurea soltisialis sak096 

ɰʰˋʾ˂ʶʽˇ Plantae 

ʅˎ˄ˇ˃ˇˍʰ˅ʾʰ ɮʴʴʶʽˈˋˉʶˊ˃ʰ 

ʁ˃ˇˍʰ˅ʾʰ ɲʽˁˇˍʹ˂ˏʵˇ˄ʰ 

ʆʱ˅ʹ Asterales 

ʁʽˁˇʴʷ˄ʶʽʰ Asteraceae 

ɱʷ˄ˇˌ Centaureae 

 C. alonitana / C. graeca/ 

CENTAUREA SALONITANA 

CENTAUREA CALCITRAPA 

CENTAUREA SOSKAE 

CENTAUREA GRAECA 
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ɰˇˍʰ˄ʽˁʱ ɾˇˊ˒ˇ˂ˇʴʽˁʱ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ 

ʋʰˊʰˁˍʹˊʽˋˍʽˁˈ ˈ˂˖˄ ˍ˖˄ ʶʽʵ˗˄ ˍʹˌ Centaurea ʶʾ˄ʰʽʷ˄ʰˉˊʱˋʽ˄ˇ ˁˏˉʶ˂ˇ ʰˉˈ ʲˊʱˁˍʽʰ ˋˍʹ 
ʲʱˋʹ ˍ˖˄ ʰ˄ʻʷ˖˄Φ ʆˇ ʶˋ˖ˍʶˊʽˁˈ ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ˃ʽˁˊʱ ʲˊʱˁˍʽʰ ˉˇˎ ʶˉʽˁʰ˂ˏˉˍˇ˄ˍʰʽΦ 
ʁˊʽˋ˃ʷ˄ʰ ʶʾʵʹ ˔ʰˊʰˁˍʹˊʾʸˇ˄ˍʰʽ ʰˉˈ ʲˊʱˁˍʽʰ ˃ʶ ˁˊˈˋˋʽʰ ʺ ʶ˂ʰ˒ˊ˗ˌ ˍˊʽ˔˖ˍʱ. ʆʰ ʱ˄ʻʹ ˍˇˎˌ 
ʶʾ˄ʰʽ ʵʽʰˍʶˍʰʴ˃ʷ˄ʰ ˋʶ ˁʶ˒ʱ˂ʽʰΦ ʆʰ ˔ˊ˗˃ʰˍʱ ˍˇˎˌ ˉˇʽˁʾ˂˂ˇˎ˄ ˁˎˊʾ˖ˌ ˃ʶˍʰ˅ˏ ˊˇʸΣ ʽ˗ʵʶˌ ʷ˖ˌ 
ʲʰʻˏ ʽ˗ʵʶˌ ό˃˖ʲ ˁʰʽ ʲʽˇ˂ʶˍʾ). ɶ ʰ˄̒ ˇʵˈ˔ʹ ʶʾ˄ʰʽ ʶˉʶ˄ʵʶʵˎ˃ʷ˄ ́˃ʶ ʱ˒ʻˇ˄ʰ ˍˊʽ˔ʾʵʽʰΦ ɶ ʴʶ˄ʽˁʺ 
ʶʽˁˈ˄ʰ ʶʾ˄ʰʽ ʷ˄ʰ ˔ʰ˃ʹ˂ˇˏ ˏ˕ˇˎˌ  ˋˍʷ˂ʶ˔ˇˌΣ ˃ʶ ʻˎˋʱ˄ˇˎˌ ʰʶʽʻʰ˂ʶʾˌ ʺ ˒ˎ˂˂ˇʲˈ˂ˇˎˌ 
(Armitage, 2001). 
Centaureacalcitrapa:ʻʰ˃˄˗ʵʶˌΣ ʱˁʰ˃ˉˍˇΣ ʵʽ˃ʶˊ˗ˌ ʵʽʰˁ˂ʰʵʽˋ˃ʷ˄ˇΣ ʷ˖ˌ сл cm. ʃˍʶˊ˖ˍʱ ˁʱˍ˖ 
˒ˏ˂˂ʰΣ ʰˉ˂ʱ ˉʱ˄˖ ˒ˏ˂˂ʰΦΦʃˊˇˋʱˊˍʹ˃ʰ ˃ʶˋʰʾ˖˄ ˒ˎ˂˂ʰˊʽ˗˄ ˃ʽʰ ʽˋ˔ˎˊʺΣ ʰ˔ˎˊˈ˔ˊ˖˃ʹ ˊʱ˔ʹ 
15-25 mmΦ ɯ˄ʻʹ ˊˇʸ-˃ˇʲΦ ʁ ˍˏˉˇˌ ˁʰˊˉˇˏ ʶʾ˄ʰʽ ˍˏˉˇˎ ʰ˔hʾ ˄̔̌ ˎ3mm. 
ɱʹʴʶ˄ʷˌ. ɽʽ̡ɦ ʵʽ,h 850-ммлл ƳΦ ʅʶ ˈ˂ʹ ˍʹ˄ ɳ˂˂ʱʵʰ ʶˁˍˈˌ ʰˉˈ ˍʽˌ ɼˎˁ˂ʱʵʶˌΦ ɳˎˊʷ˖ˌ 
ʵ̔ ʰʵʶʵˇ˃ʷ˄ˇˋˍʹɾʶˋˈʴʶʽˇ. (Stridetal., 2020) 
 
Centaureagraeca: ʃ̌ ˂ˎʶˍʷˌ,  ˏ ˕ˇˎ̩  ʷ˖ˌ нлл ŎƳΣ ʵʽʰˁ˂ʰʵʽˋ˃ʷ˄ˇ ʱ˄˖ʻʶ˄Φ ʊˏ˂˂ʰ ˖ˌ ʶˉʾ ˍˇ 
ˉ˂ʶʾˋˍˇ˄ ʲʰˋʽˁʱΣ ˉˍʶˊˎʴˇʶʽʵʺ ˃ʶ ˂ˇ˅ʱ ʷ˖ˌ ˋˍʶ˄ʱ ˖ˇʶʽʵʺ ˍ˃ʺ˃ʰˍʰΦ ɳ˂ʽˁˇʶʽʵʺ ˉ˂ʰˍʽʱ ˖ˇʶʽʵʺ 
ʷ˖ˌ ˁˇʵ˖˄ˇʶʽʵˇˏˌ˃ˇˊ˒ʺˌΣ ˉ˂ʱˍˇˎˌ нл-ол ƳƳ ό˔˖ˊʾˌ ˍʰ ʰʴˁʱʻʽʰύΦ ʃˊˇˋʱˊˍʹ˃ʰ ˃ʶˋʰʾ˖˄ 
˒ˎ˂˂ʰˊʽ˗˄ ˃ʶ ˉˇʽˁʾ˂ʰ ʰ˄ʶˉˍˎʴ˃ʷ˄ʹ ˁˇˊˎ˒ʰʾʰ ˋˉˇ˄ʵˎ˂ʽˁʺ ˋˍʺ˂ʹ ˁʰʽ ˃ʽˁˊˈˍʶˊˇˎˌ 
ˉ˂ʶˎˊʽˁˇˏˌ ˁˊˇˋˋˇˏˌΦ ɯ˄ʻʹ ʽ˗ʵʹ ʰ˔ʰʾ˄ʽʰ 5 mm, ̀ ˍʰˎˊˇʶʽʵˇˏˌ ˍˏˉˇˎΣ ˃ʶ ˉʱˉˉˇ ˋ˔ʶʵˈ˄ 
ʵʽˉ˂ʱˋʽˇ ʰˉˈ ˍʰ ʰ˔ʰʾ˄ʽʰΦ 
ɱʹʴʶ˄ʷˌΦ ɮˉʰ˄ˍʱˍʰʽ ˋʶ ʲˊʰ˔˗ʵʶʽˌ ʰˋʲʶˋˍˇ˂ʽʻʽˁʷˌ ˉ˂ʰʴʽʷˌ ˁʰʽ ʶˉʽ˔˗ˋʶʽˌ ʵˊˈ˃˖˄ урл-фрл ˃Φ 
(Strideta.,l  2020) 
 
Centaureasalonitana:ʃˇ˂ˎʶˍʷˌ ˃ʶ ˅ˎ˂˗ʵʹ ˊʾʸʰΦ ʅˍʷ˂ʶ˔ˇˌ ˈˊʻʽˇΣ ол-тл ŎƳ ˏ˕ˇˌΣ 
ʵʽʰˁ˂ʰʵʽˋ˃ʷ˄ˇ ʱ˄˖ʻʶ˄Φ ʆʰ ˁʱˍ˖ ˒ˏ˂˂ʰ ʶˁˍʶʾ˄ˇ˄ˍʰʽ ˃ʶ ˇ˂ˈˁ˂ʹˊʰ ʺ ˂ˇʲ˖ˍʱ ˍ˃ʺ˃ʰˍʰΦ ʆˇ 
ˉˊ̌ˋʱˊˍʹ˃ʰ ˍ˖˄ ˃ʶˋʰʾ˖˄ ˒ˎ˂˂ʰˊʽ˗˄ ʶʾ˄ʰʽ ˉˇ˂ˏ ˃ʶˍʰʲ˂ʹˍˈΦ ɯ˄ʻˇˌ ˔ˊ˗˃ʰˍˇˌʰ˄ˇʽ˔ˍˈ ˁʾˍˊʽ˄ˇ 
ό˂ʶ˃ˇ˄ʾύΦ ʁ ˍˏˉˇˌ ˁʰˊˉˇˏ ʶʾ˄ʰʽ ˍˏˉˇˎ ʰ˔ʾ˄ʰʽˇˎ4-5 mm. 
ɱʹʴʶ˄ʷˌΦ ʅˎ˄ʰ˄ˍʱˍʰʽ ˋʶ ˅ʹˊʱ ˂ʽʲʱʵʽʰΣ ˅ʷ˒˖ˍʰ ʵʰˋʽˁ˗˄ ʶˁˍʱˋʶ˖˄ ˁʰʽ ˋʶ ʰʴˊˇˏˌΦ ʇ˕ˈ˃ʶˍˊˇ 
850-морл˃Φ ɮˊˁʶˍʱ ˋˎ˄ʹʻʽˋ˃ʷ˄ˇ ˋˍʰ ʲˈˊʶʽʰ  ˍ˃ʺ˃ʰˍʰ ˍʹˌ ʹˉʶʽˊ˖ˍʽˁʺˌ ˔˗ˊʰˌΣ ˂ʾʴʶˌ 
ˁʰˍʰʴˊʰ˒ʷˌ ˁʰʽ ʰˉˈ ˄ʹˋʽʱ ˍˇˎ ɮʽʴʰʾˇˎΦ ɿɮɳˎˊ˗ˉʹˁʰʽɿɲɮˋʾʰΦ(Stridetal.,  2020) 
 
Centaureasoskaesubsp.soskae:ʃ̌ ˂ˎʶˍʷˌΣ ˅ˎ˂˗ʵʶˌ ˋˍʹ ʲʱˋʹΦ ɰ˂ʰˋˍˇʾ ʰ˄ʹʽˈ˄ˍʶˌ15-30 cm. 
ʊˏ˂˂ʰ ˉˍʶˊ˖ˍ ɦ˃ʶ ʴˊʰ˃˃ʽˁʱ ˍ˃ʺ˃ʰˍʰΦ ʆˇ ̄́ ˇˋʱˊˍʹ˃ʰ˃ʶˋʰʾ˖˄˒ˎ˂˂ʰˊʽ˗˄˃ʶʁ˂ʰ˒ˊ˗ˌ ˁˎˊˍʺ 
ˁˇˊˎ˒ʰʾʰ ˊʱ˔ʹ н-4 mm ˁʰʽ н-п ʸʶˏʴʹ ʶ˂ʰ˒ˊ˗ˌ ˁˇ˄ˍˏˍʶˊˇˎˌ ˉ˂ʶˎˊʽˁˇˏˌʱˁʰ˄ʻʶ̩ Φ ʆˇ ʱ˄ʻˇˌ 
˖˔ˊˇˁʾˍˊʽ˄ˇ,ˋˉʱ˄ʽʰˊˈʵʽ˄ˇ . ʁ ˍˏˉˇˌ ˁʰˊˉˇˏ ʶʾ˄ʰʽ ˍˏˉˇˎ ʰ˔hʾ ˄̔̌ ˎ3mm ˁʰʽ ʹ ˋˍʶ˒ʱ˄ʹ 
ˉʶˊʽʲʱ˂˂ʶˍʰʽ ʰˉˈ ˁʱ˂ˎˁʰ 1,5-2,5mm. 
ɱʹʴʶ˄ʷˌ.ɮˉʰ˄ˍʱˍʰʽ ˋʶ ʲˊʰ˔˗ʵʶʽˌ ʰˋʲʶˋˍˇ˂ʽʻʽˁʷˌ ˉ˂ʰʴʽʷˌΦ ʅʶ ˎ˕ˈ˃ʶˍˊˇ 880-молл˃Φ ʆˇ 
ˎˉˇʶʾʵˇˌ soskae ˉʶˊʽˇˊʾʸʶˍʰʽ ˉʽʻʰ˄˗ˌ ˋʶ ʰˋʲʶˋˍˇ˂ʽʻʽˁˇˏˌ ˂ˈ˒ˇˎˌ ʴˏˊ˖ ʰˉˈ ˍʽˌ ˂ʾ˃˄ʶˌ ˍʹˌ 
ʃˊʷˋˉʰˌ ˁʰʽ ˍʹˌ ʁ˔ˊʾʵʰˌΣ ˉˇˎ ʶˁˍʶʾ˄ʶˍʰʽ ʶˉʾˋʹˌ ˋˍʹ˄ ɮ˂ʲʰ˄ʾʰΦόStridetal.,  2020) 
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Centaureasolstisialis:ʅˍʷ˂ʶ˔ˇ ̩ˈˊʻʽˇ ʶˍʺˋʽˇ ʺ ʵʽʶˍʷˌΣ ʰˊʰʽʱ ʵʽʰˁ˂ʰʵʽˋ˃ʷ˄ˇΣ ˏ˕ˇˎˌ ол-80 cm. 
ʅˍʷ˂ʶ˔ˇˌ ˒ˍʶˊ˖ˍˈΦ ʆʰ ʲʰˋʽˁʱ ˒ˏ˂˂ʰ ˉˍʶˊˎʴˇʶʽʵʺΣ ʰˉ˂ʱ ʴˊʰ˃˃ʽˁʱΦ ʃˊˇˋʱˊˍʹ˃ʰ ˃ʶˋʰʾ˖˄ 
˒ˎ˂˂ʰˊʽ˗˄ ˁʰʽ ʰʽ˔˃ʹˊʺΣ ʰ˄ˇʽ˔ˍʺ ˁˇˊˎ˒ʰʾʰ ˊʱ˔ʹ мр-25 mm. ɯ˄ʻˇˌˁʾˍˊʽ˄ˇΦʁ ˍˏˉˇˌ ˁʰˊˉˇˏ 
ʶʾ˄ʰʽ ˍˏˉˇˎ ʰ˔hʾ ˄̔̌2,5 mm ʁ ˅˖ˍʶˊʽˁʱ ˔˖ˊʾˌ ˁʱ˂ˎ˃˃ʰΣ ʶˋ˖ˍʶˊʽˁʱ ˃ʶ ˃ʰˁˊˏ ˁʱ˂ˎ˃˃ʰ.  
ɱʹʴʶ˄ʷˌ.ʀʹˊˇʾ ʵʽʰˍʰˊʰʴ˃ʷ˄ˇʽ ˔ˇˊˍˇ˂ʽʲʰʵʽˁˇʾ ˔˗ˊˇʽ ˁʰʽ ʶ˄ʵʽʰʽˍʺ˃ʰˍʰ урл-мнлл˃Φ ʅʶ ˈ˂ʹ ˍʹ˄ 
ɳ˂˂ʱʵʰΦ ɿ ɳˎˊ˗ˉʹ ˁʰʽ ɿɲ ˉˊˇˌ ˍʹ˄ ˁʶ˄ˍˊʽˁʺ ɮˋʾʰ όStridetal.,  2020) 

 
 

 
ʊˎˍˇ˔ʹ˃ʶʾʰ-ɾʶˍʰʲˇ˂ʾˍʶˌ 

ʁʽ˒ˎˍˇ˔ʹ˃ʽˁʷˌʷˊʶˎ˄ʶˌˋˍˇʴʷ˄ˇˌʰˉˇˁʰ˂ˏˉˍˇˎ˄ʴʶ˄ʽˁʱˍʹ˄ˏˉʰˊ˅ʹˋʶˋˁʽˍʶˊˉʶ˄ʽˁ˗˄˂ʰˁˍˇ˄˗˄, 
˒˂ʰʲˇ˄ˇʶʽʵ˗˄, ˒ʰʽ˄ˎ˂ˇˉˊˇˉʰ˄ˇʶʽʵ˗˄, ˂ʽʴ˄ʰ˄ʾ˖˄ˁʰʽ˒h ʽ˄ˇ˂ʽˁ˗˄ʶ˄˗ˋʶ˖˄ (Astarietal., 2013; 
Baykan-EreletalΦΣ нлмлΣϊEreletalΦΣ нлммϊ Gulcemaletal., 2010Karamenderesetal., ,2007bϊ 
SkaltsaetalΦΣ мфффύΦ ʃˇ˂˂ʷˌ hˉˈ̱̔ ˌˋʶˋˁʽˍʶˊˉʶ˄ʽˁʷˌ˂ʰˁˍˈ˄ʶˌ, ʰˎˍʷˌ, 
ˉʰˊʱˍʽˌʰ˅ʽˇˋʹ˃ʶʾ˖ˍʶˌʲʽˇ˂ˇʴʽˁʷˌˍˇˎˌʵˊʱˋʶʽˌ, ˔ʰˊʰˁˍʹˊʾʸˇ˄ˍʰʽ˖ˌˍˇ˅ʽˁʷˌ, ˈˉ˖ˌ ˇʽΥ repin, 
subluteolide, janerin, cynaropicrin, acroptilinˁ ʰʽʹsolstitialin. ʁʽ ʶ˄˗ˋʶʽˌ ʰˎˍʷˌ ˒ʰʾ˄ʶˍʰʽ ˈˍʽ 
ʶ˃ˉ˂ʷˁˇ˄ˍʰʽ ˋˍʹ˄ ˄ˈˋˇ ˍˇˎ ʃʰˊˁʽ˄ˋˇ˄ ˁʰʽ ˍˇ˄ ʶˁ˒ˎ˂ʽˋ˃ˈ ˍˇˎ ˃ʷ˂ʰ˄ˇˌ ́h ʲʵ˖ˍˇˏ 
ˋ˗˃ʰˍˇˌΦ(Khammar,2012). 

 
Centaureacalcitrapa: 
ʆˇ ʶʾʵˇˌ ʰˎˍˈ ̄ʁ ˊʽʷ˔ʶʽ ˒ʰʽ˄ˇ˂ʽˁʷ ̩ ʶ˄˗ˋʶʽˌ ˃ʶ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʺ ˍʹ˄ 
ˉʰˊˇˎˋʾʰ˒˂ʰʲˇ˄ˇʶʽʵ˗˄ˁʰʽ ʱ˂˂˖˄ ˒ʰʽ˄ˇ˂ʽˁ ˗˄̍̄ ˖ˌ: h ˉʽʴʶ˄ʾ˄ʹΣ ˂ˇˎˍʶˇ˂ʾ˄ʹΣ ˁʰʽ˃ˉ˒ʶˊˈ˂ʹΣ 3-
ʁ-ʴ˂ˎˁˇˋʾʵʹˌ ˁʰʽ˃ˉ˒ʶˊˈ˂ʹˌΣ ʶˎˉʰˍˇˊʾ˄ʹΣʴʽʰˁʰʶˇˋʽʵʾ˄ʹΣ ˄ʶˉˍʾ˄ʹΣ ˉˊ˖ˍˇˁʰˍʁ ˔ˇʿˁˈ ˇ˅ˏ 
(ǇǊƻǘƻŎŀǘƘŜŎƘǳƛŎŀŎƛŘύ ˁΦΦh ɶ ʰˊ˖˃ʰʵʶ˄ɻ́ ʾ˄ʹ όŀǊƻƳŀŘŜƴŘǊƛƴŜύ όмлΣо҈ύΣ ˇ ˂ʽ˄ˇ˂ʶʿˁˈˌ ʶˋˍʷˊʰˌ 
όмл҈ύ ˁʰʽ ˇ ʶ˂ʰʿˁˈˌʰʽʻˎ˂ʶˋˍʷˊʰˌ όмл҈ύ ʲˊʾˋˁˇ˄ˍʰʽ ʶˉʾˋʹˌ ˋʶ ˃ʶʴʱ˂ʶˌ ˉˇˋˈˍʹˍʶˌΣ ˃ʶˍʰ˅ˏ 
ʱ˂˂̟˄  ʲʽˇʵˊʰˋˍʽˁ˗˄ ʶ˄˗ˋʶ˖˄Σ ˈˉ˖ˌ ʶˉʾˋʹˌ ʰ˂ˁʰ˂ˇʶʽʵʺˉˎˊˊˇ˂ʽʸʽʵʾ˄ʹˌ όнΣт҈ύΣ ˁʰʻ˗ˌ ˁʰʽ ˍˇ 
ˋʶˋˁʽˍʶˊˉʶ˄ʽˁˈˁʰˊˎˇ˒ˎ˂˂ʷ˄ʽˇ όм҈ύΣ ˉˇˎ ˃ˉˇˊʶʾ ˄ʰ ʶ˅ʹʴʺˋʶʽ ˍʽˌ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʷˌ ˁʰʽ 
ʰ˄ˍʽˁʰˊˁʽ˄ʽˁʷˌ ʽʵʽˈˍʹˍʶˌ ˉˇˎ ˉʰˊʰˍʹˊˇˏ˄ˍʰʽΦ ɳˉʾˋʹˌ ˃ʶ ˔ˊʺˋʹ ˒ʰˋ˃ʰˍˇ˃ʶˍˊʾʰˌ ˃ʱʸʰˌ 
(UPLC) ʰ˄ʰ˒ʷˊʶˍʰʽ ʹ ˍʰˎˍˇˉˇʾʹˋʹ ˋˎ˄ˇ˂ʽˁʱ рр ˒ʰʽ˄ˇ˂ʽˁ˗˄ ˉʰˊʰʴ˗ʴ˖˄ ˁʰ̒˗ˌ ˁʰʽ 
˒˂ʰʲˇ˄ˇʶʽʵ˗˄όʴ˂ˎˁˇʸʾˍʶˌ ˁʰʽ ʰʴ˂ˎˁʰύ ˋʶ  ʶˁ˔ˏ˂ʽˋ˃ʰ ˒ˏ˂˂˖˄Σ ʰˉˈ ˍʹ ʅʶˊʲʾʰΣ 
ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄˖˄ ˍ˖˄Υ centaureidin, jaceidin, kaempferide. (Aboul-Soudetal.,2022) 
 
Centaureasalonitana: ʆʰ ˋʶˋˁʽˍʶˊˉʷ˄ʽʰ ˍˇˎ ˒ˎˍˇˏ (ʶ˄ʵʹ˃ʽˁˈ ˋˍʹ˄ ˉʶˊʽˇ˔ʺ ˍʹˌ ɱˊʰʲʽʱˌΣ ˋˍʹ˄ 
ˁʶ˄ˍˊʽˁʺ ɳ˂˂ʱʵʰύΣ ʶʾ˄ʰʽ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ.ʅˎʴˁʶˁˊʽ˃ʷ˄ʰ ʰˉˈ ˍˇ ˃ʶʻʰ˄ˇ˂ʽˁˈ ʶˁ˔ˏ˂ʽˋ˃ʰ ˍˇˎ όʵʶ˄ 
ʰ˄ʰ˒ʷˊʶˍʰʽ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇ ˃ʷˊˇˌ ˍˇˎ ˒ˎˍˇˏύ ˍʰˎˍˇˉˇʽʺʻʹˁʰ˄Υ 8 -hacetoxyzaluzaninD, 
aguerinA ˁʰʽ kandavanolide. ɮˉˇˍʶ˂ʶʾ ˔ʰˊʰˁˍʹˊʽˋˍʽˁˈ ʴ˄˗ˊʽˋ˃ʰ, ˇ ˃ʶˍʰˋ˔ʹ˃ʰˍʽˋ˃ˈˌ ˍ˖˄ 
˃ʶʻˎ˂ʽˁ˗˄ ˇ˃ʱʵ˖˄ ˍˇˎ ˋˁʶ˂ʶˍˇˏ ʴˇˎʰʿʰ˄ˇ˂ʾʵʹ ˋʶ ʶ˅˖ˁˎˁ˂ʽˁʱ ˃ʶʻˎ˂ʷ˄ʽʰΣ 
ʶ˅˖ˁˎˁ˂ʽˁʱʶˉˇ˅ʶʾʵʽʰ ʺ ˔˂˖ˊˇ˃ʶʻˎ˂ʷ˄ʽʰ(Daniewski, etal., 1993) 
 
Centaureasoskaesubsp.soskae: ɴ˔ʶʽ ʲˊʶʻʶʾ ˈˍʽ ˉʶˊʽʷ˔ʶʽ ˒˂ʰʲˇ˄ˇʶʽʵʺ ˈˉ˖ˌ ʹ ʰˉʽʴʶ˄ʾ˄ʹΣ 
ʽˋˇˁʰʽ˃ ˉ˒ʶˊʾʵʹ,ʽˋˉʽʵˇˎ˂ʾ˄ʹ, ʶˎˉʰˍˇˊʾ˄ʹ, ˋʰ˄ˍˇ˒˂ʰʲˈ˄ʹ, ˋʰ˂ʲʽʴʶ˄ʾ˄ʹ, ˁ˄ʽˁʾ˄ʹ(9.6%) 
(TeǑeviŏΣetal., 2014). 
 
Centaureasolstisialis: ɴ˔ʶʽ ʲˊʶʻʶʾ ˈˍʽ ˉʶˊʽʷ˔ʶʽ ˒˂ʰʲˇ˄ˇʶʽʵʺˈˉ˖ˌΥQuercetin, Isoorientin 
(luteolin 6-C-glucoside; homoorientin), 7-O-Glucosylspinacetin (ǉǳŜǊŎŜǘŀƎŜǘƛƴ оΩΣс-dimethyl 
ether 7-O-glucoside ),quercetagetin 3,6-dimethyl ether 7-O- glucoside), Patulitrin ( 6-
methoxyquercetin 7-O- ƎƭǳŎƻǎƛŘŜʺ7-O-glucosylpatuletin),Quercimeritrin (quercetin 7-O-b-d- 
glucopyranoside), Hirsutin (quercetin 3-O-ƎƭǳŎƻǎƛŘŜ ʺ isoquercetrin), Spinacetin 
όǉǳŜǊŎŜǘŀƎŜǘƛƴ оΩΣс-dimethyl ether), Axillarin (quercetagetin 3,6-dimethylether ʺ 6-methoxy-
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3-O-methylquercetin), Patuletin(6-methoxyquercetin), рΣтΣпΩ-Trihydroxy-3,6-
dimethoxyflavone (Formisano, etal.,2012). 
ɴ˔ˇˎ˄ʶˉʾˋʹˌʰ˄ʰ˒ʶˊʻʶʾ ˇʽ ˃ʶˍʰʲˇ˂ʾˍʶˌΥ schaftoside/ apigenin-6-C-glucoside-8-C-arabinoside, 
Luteolin-8-C-glucoside, isoorientin, schaftosidepermethylate(Kamanzietal., 1983). ɴ˔ʶʽ ʲˊʶʻʶʾ 
ʶˉʾˋʹˌ ˇˍʽ ˉʶˊʽʷ˔ʶʽ  ˁʰʽ ˋʶˋˁʽˍʶˊˉʶ˄ʽˁʷˌ˂ʰˁˍˈ˄ʶˌ ˈˉ˖ˌΥ chlorojanerin ˁʰʽ  мо- 
acetylsolstitialinA ˇʽ ˇˉˇʾʶˌ ʷ˔ˇˎ˄ ʰˉˇ˃ˇ˄˖ʻʶʾ ʰˉˈ ʰʽʻʰ˄ˇ˂ʽˁˈ ʶˁ˔ˏ˂ʽˋ˃ʰ 
ʱ˄ʻʶ˖˄Φ(Gurbuz&Yesilada, 2007). ʅʶ ˉʽˇ ˉˊˈˋ˒ʰˍʹ ˃ʶ˂ʷˍʹ ʰ˄ʰ˒ʷˊˇ˄ʰʽ ʰˁˈ˃ʰ ˍʰ Υ о-(4-
hydroxybenzoyl)-cynaratriol, пʲΣмр-dihydro-3-dehydrosolstitialinA,kaempferol 3-O- 
rhamnoside, astragalinˁ ʰʽ 6-methoxykaempferol 3-O- -̡glucopyranoside (6-
methoxyastragalin) (Aliouchea,etal.,2019) 
 
 

ɰʽˇ˂ˇʴʽˁʷˌ ʵˊʱˋʶʽˌ 
ʆʰ ʶʾʵʹ ˍˇˎ ʴʷ˄ˇˎˌ Centaurea ʷ˔ˇˎ˄ ˔ˊʹˋʽ˃ˇˉˇʽʹʻʶʾ ˋˍʹ ˂ʰʿˁʺ ʽʰˍˊʽˁʺΦ ɲʽʱ˒ˇˊʰ 
ʶʾʵʹʷ˔ˇˎ˄ʶ˃˒ʰ˄ʾˋʶʽ ʲʽˇ˂ˇʴʽˁʷˌ ʵˊʱˋʶʽˌΣ ˈˉ˖ˌ ʰ˄ˍʽ˃ˎˁʹˍʽʰˁʷˌΣ  ʰ˄ˍʽ˃ʽˁˊˇʲʽʰˁʷˌΣ  
ʰ˄ˍʽʶ˂ˁˇʴˈ˄ˇˎˌΣ  ʰ˄ˍʽ˒˂ʶʴ˃ˇ˄˗ʵʶʽˌΣ  ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʷˌΣ ʰ˄ˍʽʽˁʷˌΣ  ˁʰˍʱ ˍˇˎ ʶ˂ʽˁˇʲʰˁˍʹˊʾʵʽˇˎ 
ˍˇˎ ˉˎ˂˖ˊˇˏΣ  ʰ˄ˍʽˁʰˊˁʽ˄ʽˁʷˌ ˁʰʽ ˁˎˍˍʰˊˇˍˇ˅ʽˁʷˌΦ (TeǑeviŏΣetal., 2014) 
 
Centaureasoskaesp.soskae Υ ˈˉ˖ˌ ˁʰʽ ʱ˂˂ʶˌ ˋʶˋˁʽˍʶˊˉʶ˄ʽˁʷˌ˂ʰˁˍˈ˄ʶˌΣ ʹ 
cnicinʁ ˃˒ʰ˄ʾʸʶʽˁˎˍˍʰˊˇˍˇ˅ʽˁʺ ʵˊʱˋʹ ʷ˄ʰ˄ˍʽ ˁˎˍˍʰˊʽˁ˗˄ ˋʶʽˊ˗˄ ˂ʶˎ˔ʰʽ˃ʾʰˌ όHL-60), 
ʹˉʰˍ˖˃ʱˍ˖˄Σ ˋʰˊˁ˖˃ʱˍ˖˄Σ ˂ʶ˃˒ʽˁˇˏ ˍˏˉˇˎ ˂ʶˎ˔ʰʽ˃ʾʰˌ ˁʰʽ ˉˇ˂˂ʰˉ˂ˇˏ ˃ˎʶ˂˗˃ʰˍˇˌΦ 
(TeǑeviŏΣetal., 2014) 
 
Centaureacalcitrapa:ɾʶʻʰ˄ˇ˂ʽˁʱ ʶˁ˔ˎ˂ʾˋ˃ʰˍʰ ˍˇˎ ˒ˎˍˇˏ ʰ˄ʷˋˍʶʽ˂ʰ˄ ˍʹ˄ 
˂ʽˉʽʵʽʰˁʺˎˉʶˊˇ˅ʶʾʵ˖ˋʹΦ ɶ ʰ˄ʰˋˍʰ˂ˍʽˁʺ ˍˇˎˌ ʵˊʱˋʹ ʺˍʰ˄ ˁˇ˄ˍʱ ˋʶ ʶˁʶʾ˄ʹ ˍˇˎ trolox. ɮ˅ʾʸʶʽ 
˄ʰ ʰ˄ʰ˒ʶˊʻʶʾ ˈˍʽ ˍʰ ˎʵʰˍʽˁʱ ʶˁ˔ˎ˂ʾˋ˃ʰˍʰ Centaurea ˃ˉˇˊˇˏ˄ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʹʻˇˏ˄ ˖ˌ 
ʰˋ˒ʰ˂ʺ ˒ˎˋʽˁʱ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʱΣ ʰ˒ˇˏ ʷ˔ˇˎ˄ ˉˇ˂ˏ ˔ʰ˃ʹ˂ʺ ˁˎˍˍʰˊˇˍˇ˅ʽˁˈˍʹˍʰΦ (Erol-
Dayietal., 2011) 
ʆˇ ˎʵʰˍˇʰ˂ˁˇˇ˂ʽˁˈ ʶˁ˔ˏ˂ʽˋ˃ʰ όпΥмύ C. calcitrapa̫ ˔ʶʽ ʶ˃˒ʰ˄ʾˋʶʽ ʽˋ˔ˎˊʺ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʺ 
ʵˊʱˋʹΣ ʶ˄˗ ˍˇ ʰʽʻʰ˄ˇ˂ʽˁˈʶˁ˔ˏ˂ʽˋ˃ʰ ˎˉʷˊʴʶʽ˖˄ ˍˇˎ C. calcitrapa̫ ˔ʶʽ ʲˊʶʻʶʾ ˈˍʽ ˉˊˇˁʰ˂ʶʾ 
ˋʹ˃ʰ˄ˍʽˁʺ ʰ˄ʰˋˍˇ˂ʺ όрнΣ ррύ ˋˍʹ˄ ʶ˂ʶˏʻʶˊʹ ˊʾʸʰ DPPH(ˋˎʴˁʷ˄ˍˊ˖ˋʹ мҡƎκƳ[). (Aboul-
Soudetal.,2022). 
 

ʃʰˊʰʵˇˋʽʰˁʷˌ ˔ˊʺˋʶʽˌ 
 
ʃˇ˂˂ʱ ʶʾʵʹ ˍˇˎ ʴʷ˄ˇˎˌ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˉʰˊʰʵˇˋʽʰˁʱ ˋˍʹ ʻʶˊʰˉʶʾʰ ʵʽʰ˒ˈˊ˖˄ ˉʰʻʺˋʶ˖˄Σ 
ˋˍʹ˄ ɮ˄ʰˍˇ˂ʾʰΣ ˋˍʹ ʆˇˎˊˁʾʰΣ ˋˍʹ  ˂ʰʿˁʺ ʻʶˊʰˉʶˎˍʽˁʺ ˖ˌΥʰ˄ˍʽ˃ʽˁˊˇʲʽʰˁˈΣ ʰ˄ˍʽ˃ˎˁʹˍʽʰˋʽˁˈΣ 
ʰ˄ˍʽ˒˂ʶʴ˃ˇ˄˗ʵʶΣ̩ ʰ˄ˍʽ-ʶ˂ˁˇʴˈ˄ˇΣ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁˈΣ ʰ˄ˍʽˉˊ˖ˍˇʸ˖ʽˁΣ̍ ʰ˄ˍʽʽˁ ̍ ˁʰʽ 
ˁˎˍˍʰˊˇˍˇ˅ʽˁ̍. (Aboul-Soudetal.,2022)Φ ɳʽʵʽˁˈˍʶˊʰ ʹ C. calcitrapà ˍʹ ʲˇˊʶʽˇʵˎˍʽˁʺ ɮ˄ʰˍˇ˂ʾʰ 
ˍʹˌ ʆˇˎˊˁʾʰˌΣ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ˖ˌ ʰ˄ˍʽˉˎˊʶˍʽˁˈ ˋʶ ʷʴ˔ˎ˃ʰ н-6%(Erol-Dayietal., 2011)Φ ɳˉʾˋʹˌ 
ˁʰˍʰ˄ʰ˂˗˄ʶˍʰʽ ˖ˌ ˉʰˊʰʵˇˋʽʰˁˈ ʶʻ˄ˇ˒ʰˊ˃ʰˁʶˎˍʽˁˈˉˊˇʿˈ˄, ˁʰʽ ʵʽʰʻʷˍʶʽ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʷˌ 
ʰ˄ˍʽˁʰˊˁʽ˄ʽˁʷˌ ʽʵʽˈˍʹˍʶˌ ˁʰˍʱ ˍ˖˄ ˁˎˍˍʰˊʽˁ˗˄ ˋʶʽˊ˗˄ ˃ʰˋˍˇˏ όʽʵʽʰʾˍʶˊʰ MDA-MB-231), 
ʴʶʴˇ˄ˈˌ ˎˉˇˋ˔ˈ˃ʶ˄ˇ ʴʽʰ ˃ʶ˂˂ˇ˄ˍʽˁʺ ˂ʶˉˍˇ˃ʶˊʺ ʷˊʶˎ˄ʰΦ(Aboul-Soud,2022) 

APIACEAE 

ʆʰ ˒ˎˍʱ ˍʹˌ ˇʽˁˇʴʷ˄ʶʽʰˌ Apiaceae ̝ ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˋˎ˄ʺʻ˖ˌ ˖ˌ̱ˊˈ˒ʽ˃ʰΣ ʰˊ̱ ˏ˃ʰˍʰ,ˋˍʹ˄ 
ʰˊ˖˃ʰˍˇˉˇʽʾʰ ˁʰʽ ˍʹ˄ ʻʶˊʰˉʶˎˍʽˁʺΦ ɳʾ˄ʰʽ ʶˉʾˋʹˌ ʴ˄˖ˋˍˈ ˈˍʽ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˖ˌ ˇʽˁʽʰˁʷˌ 
ʻʶˊʰˉʶʾʶˌ ʰˉˈ ˍʹ˄ ʰˊ˔ʰʽˈˍʹˍʰΦ ʃˊˈˋ˒ʰˍʰΣ ʷ˔ˇˎ˄ ʵʽʶ˅ʰ˔ʻʶʾ ˉˇ˂˂ʷˌ ˉʶʽˊʰ˃ʰˍʽˁʷˌ ˁʰʽ 
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ʲʽˇ˂ˇʴʽˁʷˌ ʷˊʶˎ˄ʶˌ ˉˊˇˁʶʽ˃ʷ˄ˇˎ ˄ʰ ʶˉʽˁˎˊ˖ʻˇˏ˄ ˇʽ ʶʻ˄ˇ-ʽʰˍˊʽˁˇʾ ʽˋ˔ˎˊʽˋ˃ˇʾ ˍ˖˄ ˒ˎˍ˗˄ 
ˉˇˎ ʰ˄ʺˁˇˎ˄ ˋʶ ʰˎˍʺ ˍʹ˄ ˇʽˁˇʴʷ˄ʶʽʰ.(Sayed-Ahmadaetal., 2017) 
ɶ ̌ʽˁˇʴʷ˄ʶʽʰʶˁˉˊˇˋ˖ˉʶʾˍʰʽ ˋˍʹ˄ ˋˎ˂˂ˇʴʺ ˍ˖˄ ˒ˎˍ˗˄ ʰˉˈ ˍʽˌ ʃˊʷˋˉʶˌ ʰˉˈ ˍʰ ˉʰˊʰˁʱˍ˖ 
ʶʾʵʹΥ 
 

 

 

 

 

 

LASER TRILOBUM(L.) BORKH. 

ɰˇˍʰ˄ʽˁʺ ˁʰˍʱˍʰ˅ʹ 
ɱʽʰ ˍˇ ʶʾʵˇˌ Lasertrilobum(L.) Borkh́  ʲˇˍʰ˄ʽˁʺ ˁʰˍʱˍʰ˅ʹ ʶʾ˄ʰʽΥ 

 
 
 

 
 
 
 
 

 
ɰˇˍʰ˄ʽˁʱɾˇˊ˒ˇ˂ˇʴʽˁʱ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ 

ʃˊˈˁʶʽˍʰʽ ʴʽʰ ˉˇ˂ˎʶˍʷˌ ˒ˎˍˈ ˃ʶ  ˏ˕ˇˌ мΣн ƳΦ ʆˇ ʶʾʵˇˌ ʶʾ˄ʰʽ ʶˊ˃ʰ˒ˊˈʵʽˍˇ όʷ˔ʶʽ ʰˊˋʶ˄ʽˁʱ ˁʰʽ 
ʻʹ˂ˎˁʱ ˈˊʴʰ˄ʰύ ˁʰʽ ʶˉʽˁˇ˄ʽʱʸʶˍʰʽ ʰˉˈ ʷ˄ˍˇ˃ʰΦ  
ʅˍʷ˂ʶ˔ˇˌ 50-мнл ŎƳΣ ʰˊʰʽʱ ʵʽʰˁ˂ʰʵʽˋ˃ʷ˄ˇΦ ɰʰˋʽˁʱ ˒ˏ˂˂ʰ н-
ˍʶˊ˃ʰˍʽˁʱ ˍʶ˂ʽˁʱ ˍ˃ʺ˃ʰˍʰ о-р ŎƳΣ ʶˎˊʷ˖ˌ ˖ˇʶʽʵʺ ʷ˖ˌ ˖ˇʶʽʵʺΦ 
ɮˁˍʾ˄ʶˌ мн-муΣ ʷ˖ˌ у ʶˁΦ ʃʷˍʰ˂ʰ ˂ʶˎˁʱΦ ɼʰˊˉˈˌ с-8 mmΦΣ ʶˉʽ˃ʺˁʹˌ 
ʶ˂˂ʶʽ˕ˇʶʽʵʺˌΣ ˁʱˉ˖ˌ ˋˎ˃ˉʽʶˋ˃ʷ˄ˇˌΣ ˃ʶ ʶ˃˒ʰ˄ʶʾˌ ˉ˂ʱʴʽʶˌ 
ˊʰʲʵ˗ˋʶʽˌΦ 
ɱʹʴʶ˄ʷˌΦ ɮˉʰ˄ˍʱˍʰʽ ˋʶ ˒ˎ˂˂ˇʲˈ˂ʰ ʵʱˋʹΣ ˉʱ˄˖ ˋʶ ʰˋʲʶˋˍˇ˂ʽʻʽˁˈ 
ʷʵʰ˒ˇˌΦ ɲʽʱˋˉʰˊˍʰ ˋˍʹ ɰΦ ɳ˂˂ʱʵʰ ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄˖˄ ˍ˖˄ 
˄ʹˋʽ˗˄ ɸʱˋˇ ˁʰʽ  ɽʷˋʲˇΦ ɲʽʰʵʶʵˇ˃ʷ˄ˇ ˋˍʹ˄ ɳˎˊ˗ˉʹ ˁʰʽ ˋˍʹ˄ 
ˉʶˊʽˇ˔ʺ ˉˇˎ ʶˁˍʶʾ˄ʶˍʰʽ ʰˉˈ ˍʹ˄ ɮ˄ʰˍˇ˂ʾʰ ˃ʷ˔ˊʽ ˍˇ˄ ɼʰˏˁʰˋˇ ˁʰʽ ˍˇ 
ɰ. ɹˊʱ˄. (Strid, eta.,l  2020) 
 

ʊˎˍˇ˔ʹ˃ʶʾʰ- ɾʶˍʰʲˇ˂ʾˍʶˌ 
ɶ ˇʽˁˇʴʷ˄ʶʽʰ ˔ʰˊʰˁˍʹˊʾʸʶˍʰʽ ʰˉˈ ˍʹ˄ ˏˉʰˊ˅ʹ ˋʶˋˁʽˍʶˊˉʶ˄ʽˁ˗˄˂ʰˁˍˇ˄˗˄, ˃ ʶ ˁˏˊʽʰ ʶˁʶʾ˄ʹ ˍˇˎ 
ˍˊʽ˂ˇʲˇ˂ʾʵʹ ˁh ʻ˗ˌ ˁʰʽ : 2-acetoxytrilobolideˁ ʰʽ  2-hydroxy-10-
deacetyltrilobolide̱ ˏˉˇˎʴˇˎʰʿʰ˄ˇ˂ʾʵʹˌˁʰʽʶˎʵʶˋ˂ʰˋʶˊˇ˂ʾʵʹ(Harmathaetal., 2013). 
ʅˍˇ ʷ˂ʰʽˇ ˍ˖˄ ˋˉʶˊ˃ʱˍ˖˄ ʰ˄ʽ˔˄ʶˏʻʹˁʰ˄ ˖ˌ ˁˏˊʽʶˌ ʶ˄˗ˋʶʽˌ: ˂̔˃ ˇ˄ʷ˄ʽˇ όслΦтл҈ύ 

ˁʰʽperillaldehyde όонΦол҈ύΣ ʶ˄˗ ˋʶ ˃ʽˁˊˈˍʶˊˇ ˉˇˋˇˋˍˈ ʰ-ˉʽ˄ʷ˄ʽˇ. (AkgǸl, 1992). 

Apiaceae 

Laser trilobum(L.) Borkh. Sak063 

Heracleum sphondyliumL.,s. lat.
  

 

Smyrnium perfoliatum subsp. 
rotundifolium (Mill.) Bonnier 
&Layens 

Sak066 

ɰʰˋʾ˂ʶʽˇ Plantae 

ʅˎ˄ˇ˃ˇˍʰ˅ʾʰ Tracheophytes 

ʁ˃ˇˍʰ˅ʾʰ Angiosperms 

ʆʱ˅ʹ Apiales 

ʁʽˁˇʴʷ˄ʶʽʰ Apiaceae 

ɱʷ˄ˇˌ Leser 

ɳʾʵˇˌ L. trilobum 
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ʅʶ ʱ˂˂ʹ ʰ˄ʰ˒ ˇˊʱ ʵʶʾʴ˃ʰˍˇˌ ʰˉˈ ˍˇ ɹˊʱ˄ ˒ʰʾ˄ʶˍʰʽ ˈˍʽ ˍˇ ʰ-ˉʽ˄ʷ˄ʽˇ ʲˊʾˋˁʶˍʰʽ ˋʶ ˉˇˋˇˋˍˈ 

опΣс҈ ʰˉˇˍʶ˂˗˄ˍʰˌ ˍˇ ˁˏˊʽˇ ˋˎˋˍʰˍʽˁˈ ˍˇˎ ʶ˂ʰʾˇˎΦ ɱʶʴˇ˄ˈˌ ˉˇˎ ˇ˒ʶʾ˂ʶˍʰʽ ˃ʱ˂˂ˇ˄ ˋʁ 

ʵʽʰ˒ˇˊʶˍʽˁʷˌ ˁ˂ʽ˃ʰˍʽˁʷˌ ˋˎ˄ʻʺˁʶˌΦ (Vahdatetal., 2006). ʁʽ ˁʰˊˉˇʾ ʶʾ˄ʰʽ ʶˉʾˋʹˌ ˉ˂ˇˏˋʽˇʽ ˋʶ 

ˁʱ˂ʽˇΣ ʰˋʲʷˋˍʽˇΣ ˒˗ˋ˒ˇˊˇΣ ˃ʰʴ˄ʺˋʽˇΣ ˄ʱˍˊʽˇΣ ʰˊˋʶ˄ʽˁˈ ˁʰʽ ʰˊʴʾ˂ʽˇ (Parlatanetal., 2009) 

ɰʽˇ˂ˇʴʽˁʷˌ ʵˊʱˋʶʽˌ 
ɴ˔ʶʽ ʲˊʶʻʶʾ ˈˍʽ ˇʽ ˁʰˊˉˇʾ ʷ˔ˇˎ˄ ˋʹ˃ʰ˄ˍʽˁʺ ʰ˄ˍʽ˃ʽˁˊˇʲʽʰˁʺ ʵˊʱˋʹ ˋʶ  ʲʰˁˍʺˊʽʰ ˈˉ˖ˌΥ 
S.aureus, Proteusvulgaris (FMC 1), Proteusmirabilis, Bacilluscereus (FMC 19), 
Aeromonashydrophila (ATCC 7965), Enterococcusfaecalis (ATCC 15753), Klebsiellapneumoniae 
(FMC 5), Salmonellatyphimurium, Enterobacteraerogenes (CCM нромύ ˁʰʽ E. coli (ATCC 8739).  
ɮ˄ˍʾʻʶˍʰ ˍˇ ʷ˂ʰʽˇ ʵʶ˄ ʷ˔ʶʽ ˋʹ˃ʰ˄ˍʽˁʺ ʰ˄ˍʽ˃ʽˁˊˇʲʽʰˁʺ ʵˊʱˋʹΦ(Parlatanetal., 2009). 
ɴ˔ʶʽ ʰˉˇʵʶʽ˔ʻʶʾ ˈˍʽ ʹ ˍˊʽ˂ˇʲˇ˂ʾʵʹ ʷ˔ʶʽ ʰ˄ˇˋˇʲʽˇ˂ˇʴʽˁʷˌ ʽʵʽˈˍʹˍʶˌΦ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰ ʲˊʶʻʹˁʶ ˈˍʽ 
ʵʽʶʴʶʾˊʶʽ ˍʹ˄ ʷˁˁˊʽˋʹ ˍʹˌ IFN- (ɹHarmathaetal., 2013). 
 

ʃʰˊʰʵˇˋʽʰˁʷˌ ˔ˊʺˋʶʽˌ 
ʁʽ ˁʰˊˉˇʾ ˍˇˎ L. trilobum ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˉʶˊʽˋˍʰˋʽʰˁʱ όˉΦ˔Φ ˋˍʹ˄ ʆˇˎˊˁʾʰύ ˖ˌ ˃ˉʰ˔ʰˊʽˁˈ 
ʺ ˁʰˊˏˁʶˎ˃ʰ ˃ʶ ˋʹ˃ʰ˄ˍʽˁʺ ʰ˄ˍʽ˃ʽˁˊˇʲʽʰˁʺ ʵˊʱˋʹ ˋʶ ˋʶʽˊʱ ˉʰʻˇʴˈ˄˖˄ ʲʰˁˍʹˊʾ˖˄  ˉˇˎ 
ʻʷˍˇˎ˄ ˋʶ ˁʾ˄ʵˎ˄ˇ ˍʰ ˍˊˈ˒ʽ˃ʰ ʺ ˍʽˌ ʸ˖ˇˍˊˇ˒ʷˌΦ (Harmathaetal., 2013). 
ʅˍʹ˄ ʆˇˎˊˁʾʰ ʶˉʾˋʹˌ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ ʷ˄ʰ ʵʽʱ˂ˎ˃ʰ н҈ ˍˇˎ ˒ˎˍˇˏ ʴʽʰ ˍʹ ʻʶˊʰˉʶʾʰ 
ʵˇʻʽʺ˄˖˄.(Parlatan, etal., 2009). 
 

1. HERACLEUMSPHONDYLIUML.,S.LAT. 

 
ʆˇ ʴʷ˄ˇˌ Heracleum(Apiaceae)Σ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˉʶˊʽˋˋˈˍʶˊʰʰˉˈ мнл ʶʾʵʹΦ ɮˊˁʶˍʱ ʶʾʵʹ 
Heracleum ʷ˔ˇˎ˄ ˔ˊʹˋʽ˃ˇˉˇʽʹʻʶʾ ʴʽʰ ʻʶˊʰˉʶʾʰ ʰ˂˂ʱ ˋˍʹ 
˃ʰʴʶʽˊʽˁʺ ˖ˌ ˃ˉʰ˔ʰˊʽˁʱ (Uysaletal., 2019).ʃʽˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˍ̌  
H. persicum ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ˖ˌ ʱˊˍˎ˃ʰ Σ ʰ˄ˍʽˋʹˉˍʽˁˈΣ 
˔˖˄ʶˎˍʽˁˈΣʰ˄ʰ˂ʴʹˍʽˁˈΣ ʰ˄ˍʽˋˉʰˋ˃˖ʵʽˁˈΣ ˋʶ ˃ʁ ˍʶ˖ˊʽˋ˃ˈΣ ˖ˌ 
ʶˎˋˍˈ˃ʰ˔ˇΣʷ˄ʰ˄ˍʽʶˉʽ˂ʹ˕ʾʰ ̩ ˁʰʽ ˉˈ˄ˇ.ˎʆȞ. 
sprengelianum̝ ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ˁʰˍʱ ˍ˖˄ ʹ˂ʽʰˁ˗˄ ʶʴˁʰˎ˃ʱˍ˖˄Σ 
ʵʶˊ˃ʰˍʽˁ˗˄ ˉʰʻʺˋʶ˖˄ ˁʰʽˈʴˁ˖˄Σ ʶ˄˗ ˍˇ H. rigens̀ ʶ ʵʽʰˍʰˊʰ˔ʷˌ 
ˍˇˎ ˇˎˊˇˉˇʽʹˍʽˁˇˏΣ ˋʶ ̡̋ ˔ʰΣ ˍˊʰˏ˃ʰˍΣh ˁˇʽ˂ʽʰˁʷˌ ʵʽʰˍʰˊʰ˔ʷˌΣ 
ˁʰˊʵʽʰˁʷˌ ˉʰʻʺˋʶʽˌΣ ʷ˃ʶˍˇΣ ʵˎˋˁˇʽ˂ʽˈˍʹˍʰΣ ʵʽʱˊˊˇʽʰΣ 
ˉˇ˄ˇˁʷ˒ʰ˂ˇ, ˁ ʰʽʵˎˋˉʶ˕ʾʰ(Uysaletal., 2019). 
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ɱʽʰ ˍˇ ʶʾʵˇˌ HeracleumsphondyliumL. subsp.ternatum ́  ʲˇˍʰ˄ʽˁʺ ˁʰˍʱˍʰ˅ʹ ʶʾ˄ʰʽΥ 
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ɾˇˊ˒ˇ˂ˇʴʽˁʱ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ 
HeracleumsphondyliumL. subsp.ternatum, ʶˉʾˋʹˌʴ˄˖ˋˍˈ˖ˌ "hogweed"ʲˊʾˋˁʶˍʰʽ ˋˎ˄ʺʻ˖ˌ 
ˋˍʹ˄ ɳˎˊ˗ˉʹΣ ˃ʷˊˇˌ ˍʹˌ ɮˋʾʰˌ ˁʰʽ ˍʹˌ ɰˈˊʶʽʰˌ ɮ˃ʶˊʽˁʺˌΦ ɮˎˍˈ ˍˇ ˉˇ˗ʵʶˌ ʶʾʵˇˌ ʷ˔ʶʽ ˁˇʾ˂ˇ 
˃ʾˋ˔ˇΣ ˉˍʶˊ˖ˍʱ ˒ˏ˂˂ʰ ˁʰʽ ˂ʶˎˁʱ ʱ˄ʻʹΦ (Uysaletal., 2019). 
 

ʊˎˍˇ˔ʹ˃ʶʾʰ - ɾʶˍʰʲˇ˂ʾˍʶˌ 
ʆʰ ʶˁ˔ˎ˂ʾˋ˃ʰˍʰ ˒ˏ˂˂˖˄ ˁʰʽ ʰ˄ʻʷ˖˄ʺˍʰ˄ ˉ˂ˇˏˋʽʰ ˋʶ 
˒ʰʽ˄ˇ˂ʽˁˇˏˌ˃ʶˍʰʲˇ˂ʾˍʶˌό¢t/Σ˒˂ʰʲˇ˄ˇʶʽʵʺ ˁʰʽ ˉʰˊʱʴ˖ʴʰ ˁʰ˒ʶʿˁˇˏ ˇ˅ʷˇˌύΦ (Iǒcanetal., 
2003).  
ʅˍˇʰʽʻʷˊʽˇʷ˂ʰʽˇˍˇˎ˖ˌˁˏˊʽʰˋˎˋˍʰˍʽˁʱʷ˔ˇˎ˄ʲˊʶʻʶʾ:  1-octanol (50.3%), octylbutyrate 
(24.6%), ˁʰʽoctylacetate (7.3%). ʶˉʾˋʹˌʷ˔ˇˎ˄ʲˊʶʻʶʾˎ˕ʹ˂ʷˌˉˇˋˈˍʹˍʶˌˊˇˎˍʾ˄ʹˌˋˍʰʱ˄ʻʹ 
(983,88 mg/100 g) ˁʰʽˋˍʰ˒ˏ˂˂ʰ (477,08 mg/100 g), ʱ˂˂ʰ˒˂ʰʲˇ˄ˇʶʽʵʺ: ˁʶˊˁʽˍˊʾ˄ʹ (15,60 
mg/100 g˒ ˏ˂˂ʰ), ˁʶˊˁʶˍʾ˄ʹ (13,38 mg/100 gɦ ˄ʻʹ) ˁʰʽˇ˅ʷʰ˒ʰʽ˄ˈ˂ʹˌ: ˒ʶˊˇˎ˂ʽˁˈˇ˅ˏ (13,04 
mg/100 g) ˁ ʰʽ˔˂˖ˊˇʴʶ˄ʽˁˈˇ˅ˏ (4,32 mg/100 g) ̀ ˍʽˌˊʾʸʶˌ. (Benedec et al., 2017) 
  

ɰʽˇ˂ˇʴʽˁʷˌʵˊʱˋʶʽˌ 
ʆˇ˃ʶʻʰ˄ˇ˂ʽˁˈʶˁ˔ˏ˂ʽˋ˃ʰʷ˔ʶʽʶ˃˒ ʰ˄ʾˋʶʽʽˋ˔ˎˊʷˌʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʷˌʽʵʽˈˍʹˍʶˌˋʶinvitroʁ ˂ʷʴ˔ˇˎˌ. 
ɳˉʽˉ˂ʷˇ˄, ˍˇʾʵʽˇʶˁ˔ˏ˂ʽˋ˃ʰʷ˔ʶʽʵʶʾ˅ʶʽʽˋ˔ˎˊʺʰ˄ˍʽ˃ʶˍʰ˂˂ʰ˅ʽˇʴˈ˄ˇʵˊʱˋʹʷ˄ʰ˄ˍʽˍʹˌ 4-˄ʽˍˊˇ-ʁ-
˒ʰʽ˄ˎ˂ʶ˄ˇʵʽʰ˃ʾ˄ʹˌ, ʶ˄ˈˌʽˋ˔ˎˊˇˏ˃ʶˍʰ˂˂ʰ˅ˇʴˈ˄ˇˎʱ˃ʶˋʹˌʵˊʱˋʹˌ, ˁʰʽˍˇˎ 2-
ʰ˃ʽ˄ˇʰ˄ʻˊʰˁʶ˄ʾˇˎ, ʶ˄ˈˌˉˊˇ-˃ʶˍʰ˂˂ʰ˅ʽˇʴˈ˄ˇˎˉʰˊʱʴˇ˄ˍʰ. 
ʆˇ˒ˎˍˈʷ˔ʶʽʶ˃˒ʰ˄ʾˋʶʽʶˉʾˋʹˌ˃ʷˍˊʽʰʰ˄ˍʽ˃ˎˁʹˍʽʰˋʽˁ̋ ʵˊʱˋʹʷ˄ʰ˄ˍʽˍ˖˄CandidaalbicansˁʰʽCandi
daparasilopsis.(Uysaletal.,2019), 
ˁʰʻ˗ˌˁʰʽʰ˄ˍʽʲʰˁˍʹˊʽʰˁʺʵˊʱˋʹʷ˄ʰ˄ˍʽPseudomonassyringae,Striafaciens, Saureus, 
Paeruginosa, Bsubtilis, Propionibacteriumacnes, E.aerogenes, E. coliˁ ʰʽC. utili(Iǒcanetal., 
2003). 
 

ʃʰˊʰʵˇˋʽʰˁʷˌ ˔ˊʺˋʶʽˌ 
ʁʽ ˊʾʸʶˌ ˁʰʽ ˍʰ ˎˉʷˊʴʶʽʰ ˃ʷˊʹ ˍˇˎ H. sphondylium ʷ˔ˇˎ˄ ˔ˊʹˋʽ˃ˇˉˇʽʹʻʶʾ ˋˍʹ˄ ˉʰˊʰʵˇˋʽʰˁʺ 
ʽʰˍˊʽˁʺ ˖ˌ ʰ˒ˊˇʵʽˋʽʰˁˈΣ ʰʴʴʶʽˇʵʽʰˋˍʰ˂ˍʽˁˈΣ ˍˇ˄˖ˍʽˁˈΣ ʰ˄ˍʽˎˉʶˊˍʰˋʽˁˈΣ ʹˊʶ˃ʽˋˍʽˁˈ ˁʰʽ 
ʶˉˇˎ˂˖ˍʽˁˈˋʶ ˉ˂ʹʴʷˌΦ ɴ˔ʶʽ ʶˉʾˋʹˌ ˔ˊʹˋʽ˃ˇˉˇʽʹʻʶʾ ʴʽʰ ˍʹ ʻʶˊʰˉʶʾʰ ʵʽʱˊˊˇʽʰˌΣ ʵˎˋʶ˄ˍʶˊʾʰˌΣ 
ʵˎˋˉʶ˕ʾʰˌΣ ˉʶˉˍʽˁ˗˄ ˁʰʽ ʶ˃˃ʹ˄ˇˊˊˇʿˁ˗˄ ˉˊˇʲ˂ʹ˃ʱˍ˖˄Φ ʆˇʶˁ˔ˏ˂ʽˋ˃ʰʵʽ˔˂˖ˊˇ˃ʶʻʰ˄ʾˇˎ ˍˇˎ 
˒ˎˍˇˏ ʷ˔ʶʽ ˔ˊʹˋʽ˃ˇˉˇʽʹʻʶʾ ˉʰˊʰʵˇˋʽʰˁʱ ʴʽʰ ˍʹ ʵʽʰ˔ʶʾˊʽˋʹ ˍʹˌ ˎˉʷˊˍʰˋʹˌΦ (Uysaletal., 
2019). ʆʷ˂ˇˌ ˍˇ ˒ˎˍˈ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ˋˍʹ˄ ɱʰ˂˂ʾʰ ˁʰʽ ˔˗ˊʶˌ ˍʹˌ ɮˋʾʰˌ ʴʽʰ ˍʹ˄ ˉʰˊʰˋˁʶˎʺ 
˂ʽˁʷˊ ˁʰʽ ˖ˌ ˃ˉʰ˔ʰˊʽˁˈΦ όDǀƪŀƭǇetal., 2003) 
 

2. SMYRNIUMPERFOLIATUMSUBSP. ROTUNDIFOLIUM (MILL.) BONNIER&LAYENS 

ʆˇ Smyrnium [ΦΣ ʷ˄ʰ ʶˎˊʰˋʽʰˍʽˁˈ ʴʷ˄ˇˌ ˍʹˌ ˇʽˁˇʴʷ˄ʶʽʰˌ !ǇƛŀŎŜŀŜΣ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˉʶˊʾˉˇˎ нл 
ʶʾʵʹ ˉˇΣˎ ˃ˈ˄ˇ т ʴʾ˄ˇ˄ˍʰʽ ʵʶˁˍΣɦ ˃ʶˍʰ˅ˏ ʰˎˍ˗˄Σр ʶʾ˄ʰʽ ʶʴʴʶ˄ ̋
ˋˍʹ˄ ɳˎˊ˗ˉʹ ʅˍʹ˄ ʽˍʰ˂ʽˁʺ ˔˂˖ˊʾʵʰΣ ˍˇ ʴʷ˄ˇˌ ʰ˄ˍʽˉˊˇˋ˖ˉʶˏʶˍʰʽ 
ʰˉˈ о ʶʾʵʹ ˉˇˎ ʰˉʰ˄ˍ˗˄ˍʰʽ ˋˍʹ ʅʽˁʶ˂ʾʰ ˍ:hSmyrniumolusatrumL., 
S. PerfoliatumLΦ ˁʰʽ S. RotundifoliumMillΦ ʆˇ ˍʶ˂ʶˎˍʰʾˇ ʷ˔ʶʽ 
ʶ˄ˍʰ˔ʻʶʾ ˋˍʹ ˁʰˍʹʴˇˊʾʰ ˍ˖˄ ˎˉˇʶʽʵ˗˄ S. perfoliatum ʺ ˁʰʽ ˖ˌ 
ʰˉ˂ʺ ˉˇʽˁʽ˂ʾ.h(Raimondoetal., 2015) 
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B̌ ˍʰ˄ʽˁʱ ɾˇˊ˒ˇ˂ˇʴʽˁʱ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ 
 
SmyrniumperfoliatumL.ɹ˄˖ˋˍˈ ˁʰʽ ˖ˌ ʱʴˊʽˇ ˋʷ˂ʽ˄ˇ ʺ perfoliateAlexanders ʶʾ˄ʰʽ ʷ˄ʰ ʵʽʶˍʷˌ 
˒ˎˍˈ ˃ʶ ˂ʰ˃ˉʶˊˈ ˁʾˍˊʽ˄ˇ ˔ˊ˗˃ʰΣ ˏ˕ˇˎˌ ʷ˖ˌ мΣр ƳΣ ˉˇˎ ʰ˄ʰˉˍˏˋˋʶˍʰʽ ˋʶ ˃ʶˋˈ˒ʽ˂ʰ ʵʱˋʹ ˁʰʽ 
˒ˊʱˁˍʶˌ(Papaetal., 2016). 
 
O ʲ˂ʰˋˍˈˌ ʶʾ˄ʰʽ ʵʽʰ˃ʷˍˊˇˎ мл-20 mm. ɼʱˍ˖ ˒ˏ˂˂ʰ ˃ʶ ˃ʶʴʱ˂ʰΣ ˖ˇʶʽʵʺ ʶˉʽ˃ʺˁʹΣ ˊʹ˔ʱ 
˂ˇʲ˖ˍʱ ˍ˃ʺ˃ʰˍʰΦ ʃʷˍʰ˂ʰ ˂ʶˎˁʱ ʺ ˃ʶˊʽˁʷˌ ˒ˇˊʷˌ ˊˇʸΣ ʶ˂ʱ˔ʽˋˍʰ ˂ʰ˃ˉʶˊʱΦ ɱʹʴʶ˄ʷˌΦʊˏʶˍʰʽ ˋʶ 
ˎʴˊʱ ˂ʽʲʱʵʽʰΣ ˁʰˍʱ ˃ʺˁˇˌ ˇˊʶʽ˄˗˄ ˊʶ˃ʱˍ˖˄ ˁʰʽ ˋʶ  ˎʴˊˇˏˌ ʰʴˊʽˈˍˇˉˇˎˌΦ ʇ˕ˈ˃ʶˍˊˇ 1000-
1800 m. (Stridetal.,  2020) 
 

ʊˎˍˇ˔ʹ˃ʶʾʰɾʶˍʰʲˇ˂ʾˍʶˌ 
ʆʰ ʶʾʵʹ ˍˇˎ ʴʷ˄ˇˎˌ ʻʶ˖ˊʶʾˍʰʽ ˈˍʽ ʷ˔ˇˎ˄ ˎ˕ʹ˂ʱ ˉˇˋˇˋˍʱ ʲʽˍʰ˃ʾ˄ʹˌ C. (Ayaz,etal., 2022).ʅʶ 
ʰ˄ʱ˂ˎˋʹ ˃ʶ ʰʷˊʽʰ ˔ˊ˖˃ʰˍˇʴˊʰ˒ʾʰ ʷ˔ˇˎ˄ ʰ˄ʽ˔˄ʶˎʻʶʾfurano-sesquiterpenecurzereneΣ ˉˇˎ 
ʻʶ˖ˊʶʾˍʰʽ ˍˇ ˉˊˇʿˈ˄ ʰ˄ʰʵʽʱˍʰ˅ʹˌ ˍˇˎ ʽˋˇ˒ˇˎˊʰ˄ˇʵʽʶ˄ʾˇˎΦʆˇʽˋˇ˒ˇˎˊʰ˄ˇʵʽʷ˄ʽˇ ʶʾ˄ʰʽ ˍˇ 
ˁˏˊʽˇ ˉˍʹˍʽˁˈ ˋˎˋˍʰˍʽˁˈ όмулΣл ƳƎκƎ Ŝƻύ ˍˇˎ S. Perfoliatumsubsp. perfoliatumΣ ʶ˄˗ ˍˇ 
ŎǳǊȊŜǊŜƴŜ ʶ˃˒ʰ˄ʾʸʶˍʰʽ ˋʶ ˃ʽˁˊʷˌ ˉˇˋˈˍʹˍʶˌ όмуΣм ƳƎκƎ Ŝƻ)(Papaetal., 2016) 
ʅʶˋˁʽˍʶˊˉʶ˄ʽˁʷˌ˂ʰˁˍˈ˄ʶˌ ˈˉ˖ˌ ƎƭŜŎƘƻƳŀƴƻƭƛŘŜǎ ˁʰʽ 
eudesmanolidesh ˄ʰ˒ʷ˒ʻʹˁʰ˄ˋˍʰˋˉʷˊʰ˃ʰˍʰ ˁʰʽ ʶˁ˔ˎ˂ʾˋ˃ʰˍʰ ˊʾʸʰˌ ˍˇˎ ˒ˎˍˇˏ ʶ˄ ˗ ˍˇ  
ʰʽʻʷˊʽˇ ʷ˂ʰʽˇ ˍ˖˄ ˁʰˊˉ˗˄ ˍˇˎ ˉʶˊʽʷ˔ʶʽ ˁˎˊʾ˖ˌ ʴʶˊ˃ʰˁˊʷ˄ʽˇ 5 ˁʰʽ мō-acetoxyfuranoeudesm-
3-ŜƴŜΣ ʶ˄˗ ʶˁʶʾ˄ˇ ˉˇˎ ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ʰˉˈ ˍʰ ˎˉʷˊʴʶʽʰ˃ʷˊʹ ˁʰʽ ˊʾʸʶˌ, ˉʶˊʽʶʾ˔ʶΥ 
ʰˊ˖˃ʰʵʶ˄ʵˊʷ˄ʽˇΣ ʽˋˇʲʰ˂ʶˊʽˁˈ˄ʶˊˏ˂ʽˇΣ  -ɹ˃ˇˎˇˎˊˇ˂ʷ˄ʽˇ-hˋʰ˄ˍʰ˂ʷ˄ʽˇΣ -hˉʽ˄ʷ˄ʽˇΣ ˁʰʽ 
ʲʰ˂ʶˊʽˁˈ ʰ-ˍʶˊˉʽ˄ˏ˂ʽˇ (Papaetal., 2016) 
 

ɰʽˇ˂ˇʴʽˁʷˌ ʵˊʱˋʶʽˌ 
ɮ˄ˍʽ˃ʽˁˊˇʲʽʰˁʺΥ ʆˇ S. Perfoliatumʁ ˁʵʹ˂˗˄ʶʽ ʶˎˊʷ˖ˌ ˒ʱˋ˃ʰˍˇˌ ʰ˄ˍʽ˃ʽˁˊˇʲʽʰˁʺ ʵˊʱˋʹ ʷ˄ʰ˄ˍʽ 
Gram-ʻʶˍʽˁ˗˄ ˁʰʽ Gram-ʰˊ˄ʹˍʽˁ˗˄ ʲʰˁˍʹˊʾ˖˄ 
ɮ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʺΥ ɮˁˈ˃ʰ ʷ˔ʶʽ ʲˊʶʻʶʾ ˈˍʽ ʶˁʵʹ˂˗˄ʶʽ ʽˋ˔ˎˊʺ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʺ ʵˊʱˋʹ ˋʶ ˉˇˋˋˍˈ 
фпΦсо ҕ лΦлф҈(Ersin Minareci, 2012). 

 
ʃʰˊʰʵˇˋʽʰˁʷˌ ˔ˊʺˋʶʽˌ 

ʆʰ ʶʾʵʹ Smyrnium̒ ʶ˖ˊˇˏ˄ˍʰʽ ˒ˎˍʱ ˃ʶ ʵʽˇˎˊʹˍʽˁʷˌΣ ʰˉˇˊˊˎˉʰ˄ˍʽˁʷˌ ˁʰʽ ˁʰʻʰˊʽˋˍʽˁʷˌ 

ʽʵʽˈˍʹˍʶˌΣ ʶ˄˗ ʲˇʹʻˇˏ˄ ˁʰʽ ˋˍʹ˄ ˁʽ˄ʹˍʽˁˈˍʹˍʰ ˍˇˎ ʶ˄ˍʷˊˇˎΣ ˇʽ ʽʵʽˈˍʹˍʶˌ ʰˎˍʷˌ ʰˉˇʵʾʵˇ˄ˍʰʽ 

ʅˎ˄ˇ˃ˇˍʰ˅ʾʰ Tracheophytes 

ʁ˃ˇˍʰ˅ʾʰ Angiosperms 

ʆʱ˅ʹ Apiales 

ʁʽˁˇʴʷ˄ʶʽʰ Apiaceae 

ɱʷ˄ˇˌ Smyrnium 

ɳʾʵˇˌ S. perfoliatum 

ʇˉˇʶʾʵˇˌ S. 
perfoliatumsubsprotundifolium 
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ˁʰˍʰ ʲʱˋʹ ˋˍʽˌ ˊʾʸʶˌ ˍˇˎˌΦ(Ersin Minareci, 2012). (Ayazetal., 2022).. ʍˋˍˈˋˇΣ ˂ˈʴ˖ ˍʹˌ 

ˎ˕ʹ˂ʺˌ ˋˎʴˁʷ˄ˍˊ˖ˋʹˌ  ̀ ʶ ʲʽˍʰ˃ʾ˄ʹ  C, h ˄ʰ˒ʷˊˇ˄ˍʰʽˁʰʽʰ˄ˍʽˋˁˇˊʲˇˎˍʽˁʷˌ ʽʵʽˈˍʹˍʶˌ. 

BORAGINACEAE 

ʆʰ Boraginaceaeʁ ʾ˄ʰʽ ˃ʽʰ ˒ˎˍʽˁʺ ˇʽˁˇʴʷ˄ʶʽʰ ˉʶˊʾˉˇˎ нолл ʶʽʵ˗˄, ˃ʶ ˁˇˋ˃ˇˉˇ˂ʾˍʽˁʹ 
ˁʰˍʰ˄ˇ˃ʺ ˁʰʽ ˉʰʴˁˈˋ˃ʽʰ ʶ˅ʱˉ˂˖ˋʹΦ ʃˇ˂˂ʱ ˒ˎˍʱ ˍʹˌ ʷ˔ˇˎ˄ ˒ʰˊ˃ʰˁʶˎˍʽˁʷˌ ʽʵʽˈˍʹˍʶˌ ˁʰʽ 
˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˋˍʹ˄ ˉʰˊʰʵˇˋʽʰˁʺ ʽʰˍˊʽˁʺ ʴʽʰ ˍʹ ʻʶˊʰˉʶʾʰ ˉˇ˂˂˗˄ ˉˊˇʲ˂ʹ˃ʱˍ˖˄ ˎʴʶʾʰˌ 
(Benamaretal. 2016; Ganosetal., 2020).ɶ oʽˁˇʴʷ˄ʶʽʰ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˉ˂ʹʻ˗ˊʰ ˒ˎˍʽˁ˗˄ ʶʽʵ˗˄ 
ʴ˄˖ˋˍ˗˄ ʴʽʰ ˍˇ ˒ˎˍˇ˔ʹ˃ʽˁˈ ˍˇˎˌ ˉˊˇ˒ʾ˂Σ ˍˈˋˇ ʴʽʰ ˍʹ˄ ˏˉʰˊ˅ʹ ˍ˖˄ ˍˇ˅ʽˁ˗˄ ʰ˂ˁʰ˂ˇʶʽʵ˗˄ 
ˉˎˊˊˇ˂ʽʸʽʵʾ˄ʹˌ όPAsύΣ ˈˋˇ ˁʰʽ ʴʽʰ ˍˇ ˎ˕ʹ˂ˈ ˒ʰʽ˄ˇ˂ʽˁˈ ˍˇˎˌ ˒ˇˊˍʾˇΦ ʃʶˊʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˒ˎˍʱ 
ˋˎ˔˄ʱ ˉˇ˗ʵʹ ˁʰʽ ˍˊʽ˔˖ˍʱ ˁʰʽ ˃ˉˇˊʶʾ ˄ʰ ʶʾ˄ʰʽ ˃ˇ˄ˇʶˍʺ ʺ ˉˇ˂ˎʶˍʺΦ ɾʶˊʽˁʱ ʶʾ˄ʰʽ ʻʱ˃˄ˇʽʺ 
ʵʷ˄ˍˊʰ ˁʰʻ˗ˌ ˁʰʽ ˉʰˊʱˋʽˍʰΦʃʰˊˈ˂ˇ ˉˇˎ ˉˇ˂˂ʱʶʾʵʹʶʾ˄ʰʽʵʹ˂ʹˍʹˊʽ˗ʵʹ ʶ˅ʰʽˍʾʰˌ ˍ˖˄ 
ˉʶˊʽʶ˔ˈ˃ʶ˄˖˄ PAs, ˇˊʽˋ˃ʷ˄ʰʶʾʵʹʷ˔ˇˎ˄˔ˊʹˋʽ˃ˇˉˇʽʹʻʶʾ ˋˍʹ ʻʶˊʰˉʶˎˍʽˁʺ ˈˉ˖ˌ 
ˍh ΥBoragoofficinalis (˃ˉˇˊʱʴˁ̌),Symphytumofficinale (comfrey) ˁʰʽLithospermum. ʅˍʽˌ 
ˍˊˇˉʽˁʷˌ ˉʶˊʽˇ˔ʷˌ ˍˇ ʴʷ˄ˇˌ Cordiā ʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˇˊʽˋ˃ʷ˄ʰ ˋʹ˃ʰ˄ˍʽˁʱ ʶʾʵʹ ˅ˎ˂ʶʾʰˌΦɶ 
ˇʽˁˇ˄ˇ˃ʽˁʺ ˋʹ˃ʰˋʾʰ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˒ʰˊ˃ʰˁʶˎˍʽˁʱκ˒ˎˍʽˁʱ ˋˎ˃ˉ˂ʹˊ˗˃ʰˍʰ όˉΦ˔Φ Boragosps), 
ʲʰ˒ʷˌ (Alkannasps) ˁ ʰʽ ˉˇ˂˂ʱ ˁʰ˂˂ʽʶˊʴˇˏ˃ʶ˄ʰ ˁʰ˂˂˖ˉʽˋˍʽˁʱ όˉΦ˔Φ EchiumΣ ˁʰʽ Myosotis).  
ɳʾ˄ʰʽ ʴ˄˖ˋˍˈ ˈˍʽ ˋˍʹ˄ ˇʽˁˇʴʷ˄ʶʽʰ ʲʽˇˋˎ˄ˍʾʻʶ˄ˍʰʽ˃ʶˍʰʲˇ˂ʾˍʶˌ  ˍʹˌ ˔ʹ˃ʽˁʺˌ ʵˇ˃ʺˌ ˍ˖˄ 
˄ʰ˒ʻˇˁʽ˄ˇ˄˗˄Σ ʰ˂ˁʰ˄˄ʾ˄ʹΣ ˋʽˁˇ˄ʾ˄ʹ ˁʰʽ ʶˋˍʷˊʶˌ ˍˇˎ̩ Φ ɮˎˍˇʾ ˇʽ ʶˋˍʷˊʶˌ ʷ˔ʶʽ ʰ˄ʰ˒ʶˊʻʶʾ ˈˍʽ 
ˉʰˊˇˎˋʽʱʸˇˎ˄ ʰ˅ʽˇˋʹ˃ʶʾ˖ˍʹ ʽˁʰ˄ˈˍʹˍʰ ˋˍʹ˄ ʰ˄ʰʴʷ˄˄ʹˋʹ ʵʷˊ˃ʰˍˇˌ ˁʰʽ ʰ˄ʰʴ˄˖ˊʾʸˇ˄ˍʰʽ ˖ˌ 
˒ʰˊ˃ʰˁʶˎˍʽˁʷˌ ˇˎˋʾʶˌ(Mellidis, 1987) 
 

1. CYNOGLOSSUM 

 
ʆˇ CynoglossumofficinaleΣ Σ ʶʾ˄ʰʽ ʰˎˍˇ˒ˎʷˌ ɮˋʾʰˌΣ ɮ˒ ˊʽˁʺˌ ˁʰʽ ɳˎˊ˗ˉʹˌΦ ɴ˔ʶʽ ʶʽˋʰ˔ʻʶʾ ˋˍʹ 
ɰˈˊʶʽʰ ɮ˃ʶˊʽˁʺ ˁʰʽ ʻʶ˖ˊʶʾˍʰʽ ʶ˄ˇ˔˂ʹˍʽˁˈ ʸʽʸʱ˄ʽˇ ʶˉʶʽʵʺ ˍʰ 
ʱ˄ʻʹ ˍˇˎ ˁ ˇ˂˂ʱ˄ʶ ˋˍˇ ˃ʰ˂˂ʾ ˍ˖˄ ˉˊˇʲʱˍ˖˄ ˁʰʽ ˋʶ ʱ˂˂ʰ ʸ˗ʰΦ ɶ 
ˁʰˍʱˉˇˋʹ ˍˇˎ ˒ˎˍˇˏ ˃ˉˇˊʶʾ ˄ʰ ˇʵʹʴʺˋʶʽ ˋʶ ˒˖ˍˇʶˎʰʽˋʻʹˋʾʰ 
ˋˍʰ ʸ˗ʰ ˉˇˎ ʲˈˋˁˇˎ˄.ɳˍʺˋʽʰ ʷ˖ˌ ˉˇ˂ˎʶˍʺ ʲˈˍʰ˄ʰΣ ˋˎ˄ʺʻ˖ˌ 
ˈˊʻʽʰΣ ˁʰʽ ʰˊʰʽʱ ʵʽʰˁ˂ʰʵʽˋ˃ʷ˄ʰΦ ɯ˄ʻʹ ˋʶ ˁˎ˃ʱˍʽʰ ˁʰʽ 
ˋ̱ ʶ˒ʱ˄ʹ˃ʶˁˇ˄ˍˈ, ˁ ˎ˂ʽ˄ʵˊʽˁˈˋ˖˂ʺ˄ʰ όStridetal  2020) 
 

ɰˇˍʰ˄ʽˁʺ ˁʰˍʱˍʰ˅ʹ 
ɱʽʰ ˍˇ ʶʾʵˇˌ Cynoglossumofficinale ʹ ʲˇˍʰ˄ʽˁʺ ˁʰˍʱˍʰ˅ʹ 
ʶʾ˄ʰʽΥ 

 
 
 
 
 
 
 

ɾˇˊ˒ˇ˂ˇʴʽˁʱ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ 

ɰʰˋʾ˂ʶʽˇ Plantae 

ʅˎ˄ˇ˃ˇˍʰ˅ʾʰ Tracheophytes 

ʁ˃ˇˍʰ˅ʾʰ Angiosperms 

ʆʱ˅ʹ Boraginales 

ʁʽˁˇʴʷ˄ʶʽʰ Boraginaceae 

ɱʷ˄ˇˌ Cynoglossum 

ɳʾʵˇˌ C. officinale 

CYNOGLOSSUM OFFICINALE 
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ʃˇ˂ˎʶˍʺˌ ˉˈʰ ˏ˕ˇˎˌ ол-50cmΣ ˃ʶ ˔˄ˇˎʵ˖ˍʱΣ ˖ˇʶʽʵʺ ˒ˏ˂˂ʰ ˁʰʽ ˃ʽˁˊʱΣ ˁˈˁˁʽ˄ʰ ʺ ʽ˗ʵʹ ʱ˄ʻʹ 
ˋʶ ˍʰ˅ʽʰ˄ʻʾʶ.̩ ʆʰ ʲʰˋʽˁʱ ˒ˏ˂˂ʰ ʶʾ˄ʰʽ ˋˎ˔˄ʱ ˉʰˊˈ˄ˍʰ ˋˍʹ˄ ʱ˄ʻʹˋʹΣ ˉˇ˂ˏ ˉˎˁ˄ʱΣ ʰˉʰ˂ʱ 
ʲʶ˂ˇˏʵʽ˄ʰΦ ʅ̟ ˂ʺ˄ʰˌ ˋˍʶ˒ʱ˄ʹˌ нΣр mmΣ ˊʰ˔ʽʰʾʰ ʶˉʽ˒ʱ˄ʶʽʰ ʶˉʾˉʶʵʹ. ɶ ʰ˄ʻˇ˒ˇˊʾʰ ʴʾ˄ʶˍʰʽ 
ʰˉˈ ˍˇ˄ ɾʱʽˇ ʷ˖ˌ ˍˇ˄ ɮˏʴˇˎˋˍˇ ˁʰʽ ʹ ˋˎʴˁˇ˃ʽʵʺ ˍʹˌ ˊʾʸʰˌ ʰˉˈ ˍˇ˄ ɾʱʽˇ ʷ˖ˌ ˍˇ˄ ɹˇˏ˄ʽˇΦ 
ʁ˂ˈˁ˂ʹˊˇ ˍˇ ˒ˎˍˈ ˋˎ˂˂ʷʴʶˍʰʽ ʰˉˈ ˍˇ˄ ɾʱˊˍʽˇ ʷ˖ˌ ˍˇ˄ ɮˉˊʾ˂ʽˇ. 
ɱʹʴʶ˄ʷˌ. ʅˎ˄ʰ˄ˍʱˍʰʽ ˋʶ ˅ʹˊʱ ʺ ˁʰˍʱ˒ˎˍʰ ˂ʽʲʱʵʽʰ ˁʰʽ ˋʶ ˉʰˊˎ˒ʷˌ ʵˊˈ˃˖˄Φ ʇ˕ˈ˃ʶˍˊˇ урл-
нллл ˃Φ ɽʾʴʶˌ ʶˉʽʲʶʲʰʽ˖˃ʷ˄ʶˌʰ˄ʰ˒ˇˊʷˌ ˋʶ ɰɲ ˁʰʽ ɰɼ ɳ˂˂ʱʵʰ.(Stridetal  2020) 
 

ʊˎˍˇ˔ʹ˃ʶʾʰ-ɾʶˍʰʲˇ˂ʾˍʶˌ 
ʆʰ h˂ ˁʰ˂ˇʶʽʵʺ ˉˎˊˊˇ˂ʽʸʽʵʾ˄ʹˌ(PAs) ʶʾ˄ʰʽ ʶˎˊʷ˖ˌ ʵʽʰʵʶʵˇ˃ʷ˄ʰ ˁʰʽ ʽʵʽʰʾˍʶˊo ˔ʰˊʰˁˍʹˊʽˋˍʽˁˈ 
ˍˇˎ ʴʷ˄ˇˎˌ Cynoglossum(Mcgaw&Woolley, 1979)ύ ˁʰʽ ˈ˂˖˄ ˍ˖˄ ɰˇraginaceae.  
ʆʰ ʰ˂ˁʰ˂ˇʶʽʵʺ ˍˇˎ ˒ˎˍˇˏ ʶʾ˄ʰʽˁˎˊʾ˖ˌ ʶˋˍʷˊʶˌ ˍʹˌ ʹ˂ʽˇˍˊʽʵʾ˄ʹˌ.( Bakeretal., 1991), 
˄ʶˁʾ˄ʹˌˁʰʽʹ˂ʽˇˋˇˎˉʾ˄ʹ˃ʶŜŎƘƛƳƛŘƛƴƛŎ ˁʰʽ ŀƴƎŜƭƛŎ  ˇ˅ˏ(Mcgaw&Woolley, 1979). ʅʶ ˉˊˈˋ˒ʰˍʹ 
˃ʶ˂ʷˍʹ ʷ˔ʶʽ ʲˊʶʻʶʾ ˈˍʽ ˉʶˊʽʷ˔ʶʽ ʷ˄ʰ ˉʰˊʱʴ˖ʴˇ όˉˇ˂ˎ˃ʶˊʷˌύ ˁʰ˒ʶʿˁ ˇˏ ˇ˅ʷˇˌ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˍˇ 
poly[oxy-1-carboxy-2-(3,4-dihydroxy-phenyl)ethyleneϐ ʺ  poly[3-(3,4-
dihydroxyphenyl)glycericacid] (PDPGA). (Gogilashvilietal., 2020)Φ ʍˌ ʵˊʰˋˍʽˁʷˌ ˇˎˋʾʶˌ ˍ˖˄ 
˒ˎ˂˂˗˄ʶ˃˒ʰ˄ʾʸˇ˄ˍʰʽʶˉʾˋʹˌ ʰʽʻʷˊʽʰ ʷ˂ʰʽʰΣ ˍʰ˄˄ʾ˄ʶˌ ˁʰʽ ˍʰ ʰ˂ˁʰ˂ˇʶʽʵʺ ˁˎ˄ˇʴ˂˖ˋˋʾ˄ʹ ˁʰʽ , 
ˁˇ˄ˋˇ˂ʽʵʾ˄ʹΦ  
 

ɰʽˇ˂ˇʴʽˁʷˌ ʵˊʱˋʶʽˌ 
ɾʶ˂ʷˍʶˌ ˍˇ˅ʽˁˈˍʹˍʰˌ ˋʶ ʰˊˇˎˊʰʾˇˎˌ ˎˉˇʵʶʽˁ˄ˏˇˎ˄ ˈˍʽ ˇʽ ˃ʰˁˊˇˁˎˁ˂ʽˁˇʾʵʽʶˋˍʷˊʶˌ ˍʹˌ 
ˊʶˍˊˇ˄ʶˁʾ˄ʹˌ ʶʾ˄ʰʽ ˇʽ ˉʽˇ ˍˇ˅ʽˁˇʾ˃ʶˍʰʲˇ˂ʾˍʶˌΣ ʰˁˇ˂ˇˎʻˇˏ˃ʶ˄ˇʽ ʰˉˈ ʵʽʶˋˍʷˊʶˌ ʰ˄ˇʽˁˍʺˌ 
ʰ˂ˎˋʾʵʰˌ ˊʶˍˊˇ˄ʶˁʾ˄ʹˌ ˁʰʽ ʹ˂ʽˇˍˊʽʵʾ˄ʹˌΣ ˃ʶˍʱ ʵʽʶˋˍʷˊʶˌˇˍˇ˄ʶˁʾ˄ʹˌ ˁʰʽ ˍʷ˂ˇˌ 
˃ˇ˄ˇʶˋˍʷˊʶˌʹ˂ʽˇˍˊʽʵʾ˄ʹˌΣ ˊʶˍˊˇ˄ʶˁʾ˄ʹˌ ˁʰʽ ˋˇˎˉʽ˄ʾ˄ʹˌ.(Bakeretal., 1991) 
ʆʰ ˃ˇˋ˔ʱˊʽʰ ˉˇˎ ʷ˂ʰʲʰ˄ сл mg/kg ʲʱˊˇˎˌ ˇ˂ʽˁ˗˄ ʰ˂ˁʰ˂ˇʶʽʵ˗˄ 
ˉˎˊˊˇ˂ʽʸʽʵʾ˄ʹˌʹ˃ʶˊʹˋʾ˖ˌ,˃ʶˍʱ ʰˉˈ ˃ʾʰ ʵˈˋʹ ˒ˎˍʽˁˇˏ ˎ˂ʽˁˇˏΣ ˉʷʻʰ˄ʰ˄.ɮˎˍʱ ˍʰ ˃ˇˋ˔ʱˊʽʰ 
ʶʾ˔ʰ˄ ʰ˅ʽˇˋʹ˃ʶʾ˖ˍʹ ʰˏ˅ʹˋʹ ˍʹˌ ʴ-ʴ˂ˇˎˍʰ˃ˎ˂ˇˍˊʰ˄ˋ˒ʶˊʱˋʹˌ ˇˊˇˏΦό.ŀƪŜǊetal., 1991) 
 

ʃʰˊʰʵˇˋʽʰˁʷˌ ˔ˊʺˋʶʽˌ 
ʅˍʹ˄ ˂ʰʿˁʺ ʽʰˍˊʽˁʺ ʹ ʰ˄ʻʽˋ˃ʷ˄ʹ ˉˈʰ ˁʰʽ  ˇʽ ˊʾʸʶˌ ˍʹˌ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ʶ˅˖ˍʶˊʽˁʱ ˋʶ 
ˉʶˊʽˉˍ˗ˋʶʽˌ ˍˊʰˎ˃ʰˍʽˋ˃˗˄ ˁʰʽ ʵʽʰˋˍˊʶ˃˃ʱˍ˖˄ ˁʰʽ ʶˋ˖ˍʶˊʽˁʱ ˖ˌ ʰ˄ˍʽʵʽʰˊˊˇʿˁˈˌ ˁʰʽ 
ʲ˂ʶ˄˄ˇ˂ˎˍʽˁˈˌ ˉʰˊʱʴˇ˄ˍʰˌΦ όɲʰ˃ʽʰ˄ʱˁˇˌΣ нлмлύΦ ʋˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ˋˍʹ˄ ˂ʰʽˁʺ ʻʶˊʰˉʶˎˍʽˁʺ 
ˎˉˈ ˍʹ ˃ˇˊ˒ʺ ʰ˒ʶ˕ʺ˃ʰˍˇˌ όˍˋʱʽύ ˖ˌ ʰ˄ˍʽʲʹ˔ʽˁˈ ˁʰʽ ˃ʰ˂ʰˁˍʽˁˈ ˋʶ ˒˂ʶʴ˃ˇ˄˗ʵʶʽˌ 
ˁʰˍʰˋˍʱˋʶʽˌ ˍ˖˄ ˉ˄ʶˎ˃ˈ˄˖˄Σ ˈˉ˖ˌ ˉ˄ʶˎ˃ˇ˄ʾʰΣ ʱˋʻ˃ʰ ˁʰʽ ʲˊˇʴ˔ʾˍʽʵʰΦ ʆˇ ʰ˒ʷ˕ʹ˃ʰ όˍˋʱʽύ 
ˍˇˎ ˒ˎˍˇˏ ˋˎ˄ʽˋˍʱˍʰʽ ˁʰˍʱ ˍˇˎ ˅ʹˊˇˏ ʲʺ˔ʰΣ ˁʰˍʰˊˊˇʺˌΣ ʵʽʱˊˊˇʽʰˌΣ ʰʽ˃ˇˊˊˇʿʵ˖˄Σ ˁˇ˂ʽˁ˗˄ 
ˍ˖˄ ˄ʶ˒ˊ˗˄ ˁʰʽ ˍˇˎ ʺˉʰˍˇˌΦ ɳˉʾˋʹˌΣ ˍˇ ʷʴ˔ˎ˃ʰ ˍˇˎ ˒ˎˍˇˏ ʲˇʹʻʱ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʱ ˋˍʹ˄ 
ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˍʹˌ ʰːˉ˄ʾʰˌΦ ʅˍʹ ˂ʰʿˁʺ ʽʰˍˊʽˁʺ ʶ˒ʰˊ˃ˈʸʶˍʰʽ ʶ˅˖ˍʶˊʽˁʱ ˖ˌ ˁʰˍʱˉ˂ʰˋ˃ʰ ˍ˖˄ 
˄˖ˉ˗˄ ˒ˏ˂˂˖˄ ˍˇˎ ˒ˎˍˇˏ ʴʽʰ ˍʹ ʻʶˊʰˉʶʾʰ ˍ˖˄ ˇʽʵʹ˃ʱˍ˖˄Σ ˍ˖˄ ʶʴˁʰˎ˃ʱˍ˖˄Σ ˍ˖˄ 
ˊʶˎ˃ʰˍʽˁ˗˄ ˉˈ˄˖˄Σ ˍʹˌ ʴʱʴˊʰʽ˄ʰˌ ˁʰʽ ˍ˖˄ ˉˈ˄˖˄ ˍ˖˄ ˇ˒ʻʰ˂˃˗˄Φ 
http://mediplantepirus.med.uoi.gr/pharmacology/plant_details.php?id=16 
ʁʽ ˊʾʸʶˌ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ʴʽʰ ˍʽˌ ˋˍˎˉˍʽˁʷˌ ˁʰʽ ʻʶˊʰˉʶˎˍʽˁʷˌ ˍˇˎˌ ʽʵʽˈˍʹˍʶˌ ˁʰʽ ʴʽʰ ˍʽˌ 
ʹˊʶ˃ʽˋˍʽˁʷˌΣ ʹˊʶ˃ʽˋˍʽˁʷˌ ˁʰʽ ʶ˂ʰ˒ˊ˗ˌ ˄ʰˊˁ˖ˍʽˁʷˌ ˍˇˎˌ ʽʵʽˈˍʹˍʶˌΦ όBellardietal., 2007). 
ʃʰˊˈ˂ʰ ʰˎˍʱ ʶ˅ʰʽˍʾʰˌ ˍˇˎ ˎ˕ʹ˂ˇˏ ʰ˂ˁʰ˂ˇʶʽʵʽˁˇˏ ˍˇˎ ˉʶˊʽ˔ˇ˃ʷ˄ˇˎ ˇˏˍʶ ʹ ʵˊˈʴʹ ˇˏˍʶ ˍʰ 
ʽʵʽˇˋˁʶˎʱˋ˃ʰˍʰ ˍʹˌ ʻʰ ˉˊʷˉʶʽ ˄ʰ ˔ˇʹʴˇˏ˄ˍʰʽΦ όɲʰ˃ʽʰ˄ʱˁˇˌΣ нлмлύΦ 
 

2.CYNOGLOTTISBARRELIERI 

ʆČynoglottisbarrelierisubsp. Serpentinicola(Vural&KitTan мфуоύ ʰ˄ʰ˒ʷˊʶˍʰʽ ˃ʶ ˍʰ 
ʶ˅ʺˌˋˎ˄˗˄ˎ˃ʰ ˋˍʹ˄ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰ AnchusaserpentinicolaRech. f., 
AnchusaphocidicaGustavsson, Cynoglottisbarrelierisubsp. 

http://mediplantepirus.med.uoi.gr/pharmacology/plant_details.php?id=16
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phocidica (Gustavsson) Greuter&BurdeΦɮ˄ʺˁʶʽ ˁʰʽ ʰˎˍˈ ˋˍʹ˄ ˇʽˁˇʴʷ˄ʶʽʰ ˁʰʽ ˒ˏʶˍʰʽ ˋʶ 
ˉʶˍˊ˗ʵʶʽˌ ˉ˂ʰʴʽʷˌ  ˁʰʽ ʲˊʰ˔˗ʵʹ ʶʵʱ˒ʹΦ 
https:// www.greekflora.gr/el/flowers/1306/Cynoglottis-barrelieri-subsp-serpentinicola 

 
ɰˇˍʰ˄ʽˁʺ ˁʰˍʱˍʰ˅ʹ 

ɱʽʰˍˇʶʾʵˇˌCynoglottisbarrelierisubsp. Serpentinicolá  
ʲˇˍʰ˄ʽˁʺ ˁʰˍʱˍʰ˅ʹ ʶʾ˄ʰʽΥ 
 
 
 

ɾˇˊ˒ˇ˂ˇʴʾʰ 
ʆʰ ˒ˎˍʱ ˉˇˎ ʰ˄ʺˁˇˎ˄ ˋˍˇ ʶʾʵˇˌ ʰˎˍˈ, ʶʾ˄ʰʽ ˉˇ˂ˎʶˍʺ ˃ʶ ˏ˕ˇˌ ˉʶˊʾ ˍʰ рл cm (30- 60cmύΦ ʆʰ 
˒ˏ˂˂ʰ ˍˇˎˌ ʶʾ˄ʰʽ ʶˎʵʽʱˁˊʽˍʰΣ ʰˉ˂ʱΣ ʴˊʰ˃˃ʽˁʱ ʺ ˂ˇʴ˔ˇʶʽʵʺΣ ʶˉʾˉʶʵʰ ʺ ʶ˂ʰ˒ˊ˗ˌ ˁˎ˃ʰˍˇʶʽʵʺΣ 
˃ˉˇˊʶʾ ˄ʰ ˒ʷˊˇˎ˄ ˇʵˇ˄ˍ˖ˍʺ ˉʶˊʽ˒ʷˊʶʽʰ ˁʰʽ ʹ ʶˉʽ˒ʱ˄ʶʽʱ ˍˇˎˌ ˁʰ˂ˏˉˍʶˍʰʽ ʰˉˈ ˍˊʾ˔ʶˌΦ ʆʰ 
ʱ˄ʻʹ ʶʾ˄ʰʽ ˃ʽˁˊˇˏ ˃ʶʴʷʻˇˎˌΣ ˃ʶ ˔ʰˊʰˁˍʹˊʽˋˍʽˁˈ ˁˎʰ˄ˈ ʷ˖ˌ ʶˊˎʻˊˇˁˎʰ˄ˈ ˔ˊ˗˃ʰΣ 
ʰ˄ʰˉˍˏˋˋˇ˄ˍʰʽ ˋʶ ˋˎˋˍʱʵʶˌ ˃ʶ ˃ʽˁˊʺ ʰ˄ʻʽˁʺ ˁʶ˒ʰ˂ʺ όр- 7 mmύ ˁʰʽ ʶʽʵʽˁˈˍʶˊʰ ˖ˌ ˉˊˇˌ ˍʹ˄ 
ʰ˄ʰˍˇ˃ʾʰ ˍˇˎ ʱ˄ʻˇˎˌ ˃ˉˇˊʶʾ ˄ʰ ˔ʰˊʰˁˍʹˊʽˋˍˇˏ˄ ˖ˌ ʶˍʶˊˇ˔˂ʰ˃ˎʵʽˁʱΣ ˋˎ˃ˉʷˍʰ˂ʰΦ ʆʷ˂ˇˌΣ ʹ 
ʰ˄ʻʽˁʺ ˉʶˊʾˇʵˇˌ ˁˎ˃ʰʾ˄ʶˍʰʽ ʰˉˈ ɾʱʽˇ-ɹˇˏ˂ʽˇ (Bigazzietal., 2001; MǸller&Kuhlmann, 2003) 
 

ʊˎˍˇ˔ʹ˃ʶʾʰ-ɾʶˍʰʲˇ˂ʾˍʶˌ 
ɾʷ˔ˊʽ ˉˇ˂ˏ ˉˊˈˋ˒ʰˍʰ ʵʶ˄ ˎˉʺˊ˔ʰ˄ ʵʶʵˇ˃ʷ˄ʰ ˒ˎˍˇ˔ʹ˃ʽˁ˗˄ ˃ʶ˂ʶˍ˗˄ ʴʽʰ ˍˇC. barrelieri Φɱʽʰ 
ˉˊ˗ˍʹ ˒ˇˊʱʰˉˇ˃ˇ˄˗ʻʹˁʰ˄ ʰˉˈ ʶ˄ʰʷˊʽʰ ˃ʷˊʹ ˍˇˎ C. barrelieri,ʰˉˈ ˍʹ˄ ʶˊʶˎ˄ʹˍʽˁʺ ˇ˃ʱʵʰ 
ˍʹˌ ˁʰʻΦ ɹΦ ʋʺ˄ˇˎ ˋˍˇ˄ ʆˇ˃ʷʰ ʊʰˊ˃ʰˁˇʴ˄˖ˋʾʰˌΣ ˍˇˎ ʊʰˊ˃ʰˁʶˎˍʽˁˇˏ ʆ˃ʺ˃ʰˍˇˌ ˍˇˎ ɳɼʃɮ, 
ˉ̫ ˄ˍʶ ˒ʰʽ˄ˇ˂ʽˁʱ ˇ˅ʷʰ όˁʰ˒ʶʿˁˈ ˇ˅ˏΣ ˔˂˖ˊˇʴʶ˄ʽˁˈ ˇ˅ˏΣ 
ˊˇˋ˃ʰˊʽ˄ʽˁˈˇ˅ˏΣˋʰ˂ʲʽʰ˄ˇ˂ʽˁˈˇ˅ˏɰˁʰʽdisodiumsaltofrabdosiinύ ˃ʰʸʾ ˃ʶ ʶˉˍʱ ˒˂ʰʲˇ˄ˇʶʽʵʺ 
όˁʶˊˁʁ ˍʾ˄ʹ ˁʰʽ ˉʰˊʱʴ˖ʴʰ ˁʰʽ˃ ˉ˒ʶˊˈ˂ʹˌύ ˁʰʽ ʵˏˇ ˇˊʴʰ˄ʽˁʱ ˇ˅ʷ h(ʴ˂ˎˁˇ˄ʽˁˈˇ˅ˏ, ˁʽˍˊʽˁˈˇ˅ˏ).  
ʂˋˇ˄ ʰ˒ˇˊʱ ˍʹ˄ ˉʶˊʽʶˁˍʽˁˈˍʹˍʰ ˋʶ ʰ˂ˁʰ˂ˇʶʽʵʷˌ ˉˎˊˊˇ˂ʽʸʽʵʾ˄ʹˌΣ ʷ˔ʶʽ ˍʰˎˍˇˉˇʽʹʻʶʾ ʷ˄ʰ 
˃ʶʾʴ˃ʰ ʶ˂ʶˏʻʶˊ˖˄ ʲʱˋʶ˖˄ t!ǎ ˁʰʽ ˍ˖˄ ɿ-ˇ˅ʶʽʵʾ˖˄ ˍˇˎˌΣ ʶ˄˗ ʷ˔ʶʽ ʶˉʾˋʹˌ ʰˉˇ˃ˇ˄˖ʻʶʾ ʷ˄ʰ 
t!bh όˉˊˇˍʶʽ˄ˈ˃ʶ˄ˇ ˖ˌ ɿ-ˇ˅ʶʾʵʽˇ ˂ˎˁˇ˕h ˃ʾ˄ʹˌ) (Varvounietal., 2020). 
ʆˇ ʶˁ˔ˏ˂ʽˋ˃ʰ C. barrelieri ˉʶˊʽʶʾ˔ʶ ˎ˕ʹ˂ʺ ˉʶˊʽʶˁˍʽˁˈˍʹˍʰ ˋʶ ˒ʰʽ˄ˇ˂ʽˁʱ ˁʰʽ ˒˂ʰʲˇ˄ˇʶʽʵʺ 
(52,8 mgGAE/g ˁ ʰʽ нлΣф mgRE/gΣ ʰ˄ˍʾˋˍˇʽ˔ʰύ (Varvounietal., 2020). 

 
ɰʽˇ˂ˇʴʽˁʷˌ ʵˊʱˋʶʽˌ 

Ť C. Barrelieriʁ ˁʵʹ˂˗˄ʶʽ ˎ ˕ʹ˂ʺ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʺ ʵˊʱˋʹ όVarvounietal., 2020). 
 

ʃʰˊʰʵˇˋʽʰˁʷˌ ˔ˊʺˋʶʽˌ 
ɲʶ˄ ʰ˄ʰ˒ʷˊˇ˄ˍʰʽ ˉʰˊʰʵˇˋʽʰˁʷˌ ˔ˊʺˋʶʽˌ ˋˍʹ˄ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰΦ 

 

 

 

ɰʰˋʾ˂ʶʽˇ Plantae 

ʅˎ˄ˇ˃ˇˍʰ˅ʾʰ Tracheophytes 

ʁ˃ˇˍʰ˅ʾʰ Angiosperms 

ʆʱ˅ʹ Boraginales 

ʁʽˁˇʴʷ˄ʶʽʰ Boraginaceae 

ɱʷ˄ˇˌ Cynoglottis 

ɳʾʵˇˌ C.barrelier 

ʇˉˇʶʾʵˇˌ C.barreliersubspserpentinicola 

CYNOGLOTTIS BARRELIERI 

https://www.greekflora.gr/el/flowers/1306/Cynoglottis-barrelieri-subsp-serpentinicola
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3.ANCHUSELLACRETICA 

ʆ̌  ˒ˎ ˍˈ Anchusellacretica̋ɮʴ˔ˇˏˋʰ ʹ ˁˊʹˍʽˁʺ,  ʶʾ˄ʰʽ ʶ˄ʵʹ˃ʽˁˈ ˃ʶ ʶ˅ʱˉ˂˖ˋʹ ˋˍʹ ɮ˄ʰˍˇ˂ʽˁʺ 
ɼʶ˄ˍˊʽˁʺ ɳ˂˂ʱʵʰΣ ʅˍʶˊʶʱ ɳ˂˂ʱʵʰΣ ʃʶ˂ˇˉˈ˄˄ʹˋˇΣ ɼˊʺˍʹΣ ˄ʹˋʽʱ 
ɹˇ˄ʾˇˎ-ɮʽʴʰʾˇˎΣ ˋʶ ˎ˕ˈ˃ʶˍˊˇ л-мнлл ˃ʷˍˊʰΣ ˁˎˊʾ˖ˌ ˋʶ ʲˊʰ˔˗ʵʶʽˌ 
ʻʷˋʶʽˌΣ ˋʶ ʰˋʲʶˋˍˇ˂ʽʻʽˁˇˏˌ ʲˊʱ˔ˇˎˌΣ ˃ˇ˄ˇˉʱˍʽʰΣ ˋʶ ʱˁˊʶˌ ˍ˖˄ 
ʵʰˋʽˁ˗˄ ʵˊˈ˃˖˄Σ ̀ ʶ ˉʰˊʰʻʰ˂ʱˋˋʽʶˌ ʻʷˋʶʽˌΦ 

https:// www.agriamanitaria.gr/anchusella-cretica 

 
ɰˇˍʰ˄ʽˁʺ ˁʰˍʱˍʰ˅ʹ 

ɱʽʰ ˍˇ ʶʾʵˇˌ Anchusellacreticá ʲˇˍʰ˄ʽˁʺ ˁʰˍʱˍʰ˅ʹ ʶʾ˄ʰʽΥ 

 
 

ɾˇˊ˒ˇ˂ˇʴʽˁʱ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ 
 ɶ AnchusellacreticaΣ ʶʾ˄ʰʽ ˃ˇ˄ˇʶˍʷˌ ʵʰˋˏˍˊʽ˔ˇ ˒ˎˍˈ ˃ʶ ˊˇʵˇʽ˗ʵʹ ʷ˖ˌ ˁˎʰ˄ʺ ˋˍʶ˒ʱ˄ʹ ˉˇˎ 
ʰˉʰ˄ˍʱˍʰʽ ˋʶ ˈ˂ʹ ˍʹ ɰʰ˂ˁʰ˄ʽˁʺ ˔ʶˊˋˈ˄ʹˋˇ ˃ʶ h́ ˁʶˍˇˏˌ ˃ʾˋ˔ˇˎˌ мл-30 cm.ʆʰ ˒ˏ˂˂ʰ ʶʾ˄ʰʽ 
ˇʵˇ˄ˍ˖ˍʱΣ ˃ʶ ˂ʶˎˁʱ ˋˍʾʴ˃ʰˍʰ ˁʰʽ ˋˁ˂ʹˊʷˌ ˍˊʾ˔ʶˌΦ ʁ ˁʱ˂ˎˁʰˌ ˔˖ˊʾʸʶˍʰʽ ˋ˔ʶʵˈ˄ ˋˍʹ ʲʱˋʹ ˋʶ 
ʴˊʰ˃˃ʽˁʱ-˂ˇʴ˔ˇʶʽʵʺΣ ʽ˗ʵʹ ˍ˃ʺ˃ʰˍʰΦ ʅˍʶ˒ʱ˄ʹ ʸˎʴˇ˃ˇˊ˒ʽˁʺ ˃ʶ ʶ˂ʰ˒ˊ˗ˌ ˁˎˊˍˈ ˋ˖˂ʺ˄ʰ ˁʰʽ 
˂ˇ˅ˈ ʱˁˊˇΦ ɽˇʲˇʾ ˋˍˊˇʴʴˎ˂ʶ˃ʷ˄ˇʽΣ ʷ˄ˍˇ˄ˇ ˁˎʰ˄ˈ ˔ˊ˗˃ʰΦʆʰ ˃ʽˁˊʱ ʱ˄ʻʹ ʶʾ˄ʰʽ ˋ˖˂ʹ˄ˇʶʽʵʺΣ ˃ʶ 
ˁˇˁˁʽ˄˖ˉˇˏˌ ˍˊʽ˔˖ˍˇˏˌ ˁʱ˂ˎˁʶˌΣ ˃ʶ ˉʷ˄ˍʶ ˃ʽˁˊʱ ʱ˄ʽˋʰ ˉʷˍʰ˂ʰΣ ˃ˉ˂ʶ-ˁˎʰ˄ʱΣ ˃ʶ ʵʽʱ˃ʶˍˊˇ с-
12mm. ɱˈ˄ʽ˃ˇʽ ˋˍʺ˃ˇ˄ʶˌ нΣ ˖ˇʶʽʵʶʾˌΦ 
ɱʹʴʶ˄ʷˌΦ ɮˉʰ˄ˍʱˍʰʽ ˋʶ ˅ʹˊʱ ˂ʽʲʱʵʽʰΣ ʲˊʰ˔˗ʵʶʽˌ ʰˋʲʶˋˍˇ˂ʽʻʽˁʷˌ ˉ˂ʰʴʽʷˌ ˃ʶ ʰ˄ˇʽ˔ˍˈ ʵʱˋˇˌΦ 
850-мнлл˃Φ ʅˍʶˊʶʱΣ ʃʶ˂ˇˉˈ˄˄ʹˋˇˌ ˁʰʽ ɹˈ˄ʽʰ ɿʹˋʽʱΦ ɹˍʰ˂ʾʰ ˁʰʽ ɿ ˁʰʽ ɲ ɰʰ˂ˁʰ˄ʽˁʺ ʋʶˊˋˈ˄ʹˋˇΦ 
ɮ˄ʻʾʸʶʽʰˉˈɹʰ˄ˇˎʱˊʽˇʷ˖ˌɾʱʽˇΦ(Stridetal  2020) 
 

ʅˍʹ˄ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰ ʵʶ˄ ˎˉʱˊ˔ˇˎ˄ ˃ʶ˂ʷˍʶ ̩ɹ ʽʰ ˍˇˎˌ ʵʶˎˍʶˊˇʴʶ˄ʶʾˌ ˃ʶˍʰʲˇ˂ʾˍʶˌ Σˍʽˌ 

ʲʽˇ˂ˇʴʽˁʷˌʵˊʱˋʶʽˌ ˁʰʽ ˍʽˌ ˉʰˊʰʵˇˋʽʰˁʷˌ ˔ˊʺˋʶʽˌ ˍˇˎ ʶʾʵˇˎˌ. 
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4. ONOSMAHETEROPHYLLAGRISEB. 

ʆˇ ɹ̫ ˄ˇˌ Onosma ʶʾ˄ʰʽ ʷ˄ʰ ˉ˂ˇˏˋʽˇ ˋʶ ʶʾʵʹ ʴʷ˄ˇˌ ˃ʶ ˉʶˊʾˉ˂ˇˁʹ ˃ˇˊ˒ˇ˂ˇʴʽˁʺ ˁʰʽ 
ˁʰˊˎˇ˂ˇʴʽˁʺ ʵʽʰ˒ˇˊˇˉˇʾʹˋʹ ˁʰʽ ʰ˃˒ʽ˂ʶʴˈ˃ʶ˄ʹ ʰˁˈ˃ʹ ˍʰ˅ʽ˄ˇ˃ʽˁ.̋ 
όYƻƭŀǊŎȺƛƪetal., 2010) 
 

ɰˇˍʰ˄ʽˁʺ ˁʰˍʱˍʰ˅ʹ 
ɱʽʰ ˍˇ ʶʾʵˇˌ OnosmaheterophyllaGriseb ́  ʲˇˍʰ˄ʽˁʺ ˁʰˍʱˍʰ˅ʹ ʶʾ˄ʰʽΥ 

 
 
 

 
 

ɾˇˊ˒ˇ˂ˇʴʽˁʱ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ 
OnosmaheterophyllaGriseb.ʃˇ˂ˎʶˍʺ̩ʻʱ˃˄ˇˌ, ʶ˂ʰ˒ˊ˗ˌ˅ˎ˂˗ʵʹˌ̀ˍʹʲʱˋʹ.(Mellidis, 1987)ʆ h
ˁʱˍ˖ ˒ˏ˂˂ʰ ʶʾ˄ʰʽ ˋˍʶ˄ʱ ˖ˇʶʽʵʺ ʷ˖ˌ ˂ˇʴ˔ˇʶʽʵʺΣ ˁʰ˂ˎ˃˃ʷ˄ʰ ˃ʶ ʰˋˍʶˊʽˁʷˌ ˍˊʾ˔ʶˌ ό˃ʾʰ ˁʶ˄ˍˊʽˁʺ 
ˍˊʾ˔ʰ ˁʰʽ р-нл ˃ʽˁˊˈˍʶˊʶˌ ʰˁˍʾ˄ʶˌύΦ ɰ˂ʰˋˍˇʾ ʰ˄ʻˇ˒ˇˊʾʰˌ нл-50 cmΣ ʰˉ˂ˇʾ ʺ ʰˊʰʽʱ 
ʵʽʰˁ˂ʰʵʽˋ˃ʷ˄ˇʽΦ ɲʽˉ˂ʺ ˁˎ˃ʰˍˇʶʽʵʺˌ ˍʰ˅ʽʰ˄ʻʾʰόˋˎ˄ʺʻ˖ˌ н)Σ ʲˊʱˁˍʽʰ ˃ʽˁˊˈˍʶˊʰ ʰˉˈ ˍˇ˄ 
ˁʱ˂ˎˁʰΦ ʅˍʶ˒ʱ˄ʹ му-30 mmΣ ʵʽˉ˂ʱˋʽʰ ʰˉˈ ˍˇ˄ ˁʱ˂ˎˁʰΣ ˃ʶ ˉˇ˂ˏ ˁˇ˄ˍˇˏˌ ˂ˇʲˇˏˌΣˋʶ ˔ˊ˗˃ʰ 
ʰ˄ˇʽ˔ˍˈ ˁʾˍˊʽ˄ˇΦ ʃ˂ʶˎˊʽˁˇʾ ʰ˄ʻʺˊʶˌ, ˃ˈ˄ˇ ˋˍʹ ʲʱˋʹΦ ɼʰˊˉˇʾ 2-4 mmΦΣ ˍˊʾʴ˖˄ˇ-˖ˇʶʽʵʶʾˌΣ 
˂ʶʾˇʽ.ʃʶˊʾˇʵˇˌ ʱ˄ʻʹˋʹˌ ɹˇˏ˄ʽˇˌ-ɮˏʴˇˎˋˍˇˌΣ ˃ʶˊʽˁʷˌ ˒ˇˊʷˌ ʾˋ˖ˌ ˁʰʽ ʰˊʴˈˍʶˊʰΦ 
ɱʹʴʶ˄ʷˌ. ɮˉʰ˄ˍʱˍʰʽ ˋʶ ʰ˃˃˗ʵʶʽˌ ʷʵʰ˒ˇˌˁʰʽ ˅ʶˊʱ ˂ʽʲʱʵʽʰΣ ˋʶ ̝h ˂ʰʸʽˍʽˁʷˌ ˋ˔ʽˋ˃ʷˌ Σ 
ʰ˄ʰ˔˗˃ʰˍʰ ʵˊˈ˃˖˄ ˁʰʽ ʲˊh˔˗ʵʶʽˌ ʰˋʲʶˋˍˇ˂ʽʻʽˁʷˌ ˉ˂ʰʴʽʷˌΦ ʇ˕ˈ˃ʶˍˊˇ 850-ммлл˃. ʅʶ ˈ˂ʹ 
ˍʹ˄ ʹˉʶʽˊ˖ˍʽˁʺ ˔˗ˊʰ ˁʰʽ ˍʹ˄ ʃʶ˂ˇˉˈ˄˄ʹˋˇΣ ʶˉʾˋʹˌ ˋˍˇ ˄ʹˋʾ ˍʹˌ ɸʱˋˇˎ ˁʰʽ ˍʹˌ ɳˏʲˇʽʰˌΦ 
ɰʰ˂ˁʰ˄ʽˁʺ ʋʶˊˋˈ˄ʹˋˇˌΦ (Stridetal.,  2020) 
 

ʊˎˍˇ˔ʹ˃ʶʾʰ-ɾʶˍʰʲˇ˂ʾˍʶˌ 
ʅˍʹ˄ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰ ʰ˄ʰ˒ʷˊʶˍʰʽ ʹ ˉʰˊˇˎˋʾʰ ˍ˖˄ ˄ʰ˒ʻˇˁʽ˄ˇ˄˗˄ ˉʰˊʰʴ˗ʴ˖˄ ʰ˂ˁʰ˄˄ʾ˄ʹˌ ˁʰʽ 
ˋʽˁˇ˄ʾ˄ʹˌ ˋˍʰ ʱˉˇ˂ʰ ʶˁ˔ˎ˂ʾˋ˃ʰˍʰ ˍ˖˄ ˊʽʸ˗˄Φ (Papageorgiou&Assimopoulou, 2003). ɴ˔ˇˎ˄ 
ʶˉʾˋʹˌ ʰˉˇ˃ˇ˄˖ʻʶʾ ˃ʶˍʰʲˇ˂ʾˍʶˌ ˈˉ˖ˌ:isohexylnaphthazarin, 5,8-di-hydroxy-2-( l'-ǖΣ ǖ -
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dimethylacryloyloxy-4' -acetoxy-4' -methyl)penty 1-1,4-naphthalene- dione {1],  
ˁʰʽˍˊʶʽˌnaphthazarinsh ˉˈʶ˅ʰ˄ʽˁˈʶˁ˔ˏ˂ʽˋ˃ʰˍʹˌ́ʾ ʸʰˌˍˇˎ˒ˎˍˇˏ.ʅˍʽˌ ˊʾʸʶˌ ʰ˄ ʰ˒ʷˊʻʹˁʰ˄ 
ʽˋˇʶ˅ʶ˄ˎ˂ˇ˄ʰ˒ʻʰʸʰˊʾ˄ʶˌΣ ˂ʽˉʾʵʽʰ ˁʰʽ ʰ˂ˁʰ˂ˇʶʽʵʺ ˉˎˊˊˇ˂ʽʸʽʵʾ˄ʹˌ Φ ʅˍʰ ˎˉʷˊʴʶʽʰ ˃ʷˊʹ, 
ʰˉˇ˃ˇ˄˗ʻʹˁʰ˄ ˒˂ʰʲˇ˄ˇʶʽʵʺˈˉ˖ˌΥʰˉʽʴʶ˄ʾ˄ʹΣ ˂ˇˎˍʶˇ˂ʾ˄ʹΣ ˔ˊˎˋˇʶˊʽˈ˂ʹ ˁʰʽ 
ˁʶˊˁʶˍʾ˄ʹΦ(Mellidis, 1987). ʆʰ ˁˏˊʽʰ ˋˎˋˍʰˍʽˁʱ ˍˇˎ ˁ˂ʱˋ˃ʰˍˇˌ ˍ˖˄ ˂ʽˉʰˊ˗˄ ˇˎˋʽ˗˄ ʺˍʰ˄ 
ʶˋˍʷˊʶˌ ˁˇˊʶˋ˃ʷ˄˖˄Σ ˃ˇ˄ˇ-Σ ʵʽ- ˁʰʽ ˍˊʽ-ʰˁˈˊʶˋˍ˖˄ ˂ʽˉʰˊ˗˄ ˇ˅ʷ˖˄Φ ɶ ʶʴʴʶ˄ʺˌ ˉʰˊˇˎˋʾʰ 
˃ʶʻˎ˂ʽˁ˗˄Σ ʰʽʻˎ˂ʽˁ˗˄ ˁʰʽ ʽˋˇˉˊˇˉˎ˂ʽˁ˗˄ ʶˋˍʷˊ˖˄ ˂ʽˉʰˊ˗˄ ˇ˅ʷ˖˄Σ ˉˇˎ ʰ˄ʰ˒ʷˊʶˍʰʽ ʴʽʰ 
ˉˊ˗ˍʹ ˒ˇˊʱ ˋˍʽˌ ˊʾʸʶˌ ʶ˄ˈˌ ʰ˄˗ˍʶˊˇˎ ˒ˎˍˇˏΣ ʻʶ˖ˊʶʾˍʰʽ ˈˍʽ ʷ˔ʶʽ ʽʵʽʰʾˍʶˊʹ ˋʹ˃ʰˋʾʰ ˋˍʹ 
ʲʽˇˋˏ˄ʻʶˋʹ ˂ʽˉʰˊ˗˄ ˇˎˋʽ˗˄(Papageorgiou&Assimopoulou, 2003). 
 

 
 

ɰʽˇ˂ˇʴʽˁʷˌ ʵˊʱˋʶʽˌ 
ʅʶ ˃ʶ˂ʷˍʹ ˍˇ˅ʽˁˈˍʹˍʰˌ ˉˇˎ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˋˍˇO.heterophyllah ˉˈ ˍʹ˄ ˉʶˊʽˇ˔ʺ ˍʹˌ 
ɾʰˁʶʵˇ˄ʾʰˌΣ ˂ˈʴ˖ ˍˇˎ ˎ˕ʹ˂ˇˏ ˉˇˋˇˋˍˇˏ ʰ˂ˁʰ˂ˇʶʽʵ˗˄ ˉˇˎ ˉʶˊʽʷ˔ˇ˄ˍʰʽΣ ʲˊʷʻʹˁʶ ˈˍʽ ʹ 
ˍˇ˅ʽˁˈˍʹˍʰ ˍˇˎ ʶʾ˄ʰʽ ˉˇ˂ˏ ˎ˕ʹ˂  ̋(ʷ˖ˌ ˁʰʽ птро mg/kgύΣ ˎ˕ʹ˂ˈˍʶˊʹ ʰˉˈ ʱ˂˂ʰ ʶʾʵʹ ˈˉ˖ˌ 
C.creticum (Stefovaetal., 2022). 

 
ʃʰˊʰʵˇˋʽʰˁʷˌ ˔ˊʺˋʶʽˌ 

ʁʽ ˊʾʸʶˌ ˍˇˎ ʴʷ˄ˇˎˌ Onosma ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ʴʽʰ ˍʹ ʻʶˊʰˉʶʾʰ ʵʽʰ˒ˈˊ˖˄ ʵʽʰˍʰˊʰ˔˗˄ ˈˉ˖ˌ 
ʲˊˇʴ˔ʾˍʽʵʰΣ ʰ˃ˎʴʵʰ˂ʾˍʽʵʰΣ ʰʽ˃ˇˊˊˇˀʵʶˌ ˁʰʻ˗ˌ ˁʰʽ ʴʽʰ ˍʹ˄ ʰ˄ʰˁˇˏ˒ʽˋʹ ˍ˖˄ ˉˈ˄˖˄ ˋˍʹ ˂ʰʿˁʺ 
ʽʰˍˊʽˁʺ ˋˍʹ˄ ʆˇˎˊˁʾʰ(Tosunetal., 2008). 
ɶ ˉʰˊˇˎˋʾʰ alkannins ˁʰʽ shikonins ˋˍˇ ˂ʽˉʰˊˈ ʶˁ˔ˏ˂ʽˋ˃ʰ ˍ˖˄ ˊʽʸ˗˄ ˋˎ˄ʶʽˋ˒ʷˊʶʽ ˋˍʽˌ 

ʶˉˇˎ˂˖ˍʽˁʷˌ ʽʵʽˈˍʹˍʶˌ ˍˇˎΦ όtŀǇŀƎŜƻǊƎƛƻǳϧ!ǎǎƛƳƻǇƻǳƭƻǳΣ нллоύΦ 

6. AEGONYCHONPURPURʁCAERULEUM 

ʅˎ˄˗˄ˎ˃ʰ: Buglossoidespurpurocaerulea- Lithospermumpurpurocaeruleum 

 
 

ɰˇˍʰ˄ʽˁʺ ˁʰˍʱˍʰ˅ʹ 
ɱʽʰ ˍˇ ʶʾʵˇˌ Aegonychonpurpurocaeruleuḿ ʲˇˍʰ˄ʽˁʺ ˁʰˍʱˍʰ˅ʹ 
ʶʾ˄ʰʽΥ 

 
 

 
 
 
 
 
 
 

ɾˇˊ˒ˇ˂ˇʴʽˁʱ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ 
AegonychonpurpurocaeruleumL. :ʄʽʸ˖˃ʰˍ˗ʵʶˌ ˉˇ˂ˎʶˍʷˌΣ ˃ʶ ˃ʰˁˊʽˇˏˌ ʰ˄ʰˁʰˍʶ˃ʷ˄ˇˎˌ ˃ʹ 
ʰ˄ʻˇ˒ˈˊˇˎˌ ʲ˂ʰˋˍˇˏˌ нл-50 cmΣ ˃ʶ ʰˉ˂˖˃ʷ˄ʶˌ ʷ˖ˌ ˈˊʻʽʶˌ ˍˊʾ˔ʶˌ ˉʰ˄ˍˇˏΦ ʊˏ˂˂ʰ ˂ˇʴ˔ˇʶʽʵʺ 
ʷ˖ˌ ˋˍʶ˄ʱ ʶ˂˂ʶʽˉˍʽˁʱΣ ˇ˅ʶʾʰΦ ɯ˄ʻʹ ˋʶ ˉˎˁ˄ʱ ˁˎ˃ʱˍʽʰΣ ʶˉʽ˃ʺˁʶʽˌ ˋˍˇ˄ ˁʰˊˉˈΦ ɲˈ˄ˍʽʰ ˁʱ˂ˎˁʰ 
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ʴˊʰ˃˃ʽˁʱΣ ˇ˅ʶʰΦ ʅˍʶ˒ʱ˄ʹ мо-19 mm., ʾ ˗ʵʹ  ˈˍʰ˄ ʶʾ˄ʰʽ ˄ʶʰˊˈ ˍˇ ˒ˎˍˈ, ˉˇˎ ʴʾ˄ʶˍʰʽ ˂ʰ˃ˉʶˊˈ 
˃ˉ˂ʶ, 10-18 mmΦ ɼʰˊˉˇʾ о-5 mmΣ ˖ˇʶʽʵʶʾˌΣ ˂ʶʾˇʽ, ˎˉˈ˂ʶˎˁˇʽΣ ˉˇˎ ˋˎ˔˄ʱ  ˉʰˊʰ˃ʷ˄ˇˎ˄ 
ˉˊˇˋˁˇ˂˂ʹ˃ʷ˄ˇʽ ˃ ʷ˔ˊʽ ˍˇ ʶˉˈ˃ʶ˄ˇ ʷˍˇˌΦ ɯ˄ʻʽˋʹ ˍˇ˄ ɾʱʽˇ ˁʰʽ  ̱ ˇ˄ ɹˇˏ˄ʽˇ. 
ɱʹʴʶ˄ʷˌ . ɮˉʰ˄ˍʱˍʰʽ ˋʶ ʵʱˋʹ ˃ʶ  ʲʶ˂ʰ˄ʽʵʽʷˌ ˁʰʽ ʱ˂˂ʰ ʵʱˋʹ, ˋʶ ʰˋʲʶˋˍˇ˂ʽʻʽˁʱ ʶʵʱ˒ʹΦ 
ʇ˕ˈ˃ʶˍˊˇ 900-морл˃Φ. ɶˉʶʽˊ˖ˍʽˁʺ ˁʰʽ ɰɲ ʃʶ˂ˇˉˈ˄˄ʹˋˇˌ, ʶˁˍʶʾ˄ʶˍʰʽ ʶˉʾˋʹˌ ˋˍʰ ˄ʹˋʽʱ 
ʅʰ˃ˇʻˊʱˁʹΣ ɼʷˊˁˎˊʰ ˁʰʽ ɳˏʲˇʽʰΦ ɰˈˊʶʽʰˁʰʽɼʶ˄ˍˊʽˁʺɳˎˊ˗ˉʹˁʰʽɿɲɮˋʾʰόStridetal.,  2020) 

 
ʊˎˍˇ˔ʹ˃ʶʾʰ-ɾʶˍʰʲˇ˂ʾˍʶˌ 

ʅʶ ˃ʶʻʰ˄ˇ˂ʽˁˈ ʶˁ˔ˏ˂ʽˋ˃ʰ ʷ˔ˇˎ˄ ʰ˄ʽ˔˄ʶˎʻʶʾ  ˂ʽ˄ˇ˂ʶʿˁˈΣ ʰ-˂ʽ˄ˇ˂ʶ˄ʽˁˈ ˇ˅ˏ ˁʰʽ ˊˇˋ˃ʰˊʽ˄ʽˁˈ ˇ˅ˏΦ 
(Marrellietal., 2022). ʅʶ ˎˉʷˊʴʶʽʰ ˁʰʽ ˊʾʸʶˌ ʷ˔ˇˎ˄ ʲˊʶʻʶʾ ʶˉʾˋʹˌ ˇʽ ˒ʰʽ˄ˇ˂ʽˁˇʾ˃ʶˍʰʲˇ˂ʾˍʶˌ 
ˈˉ˖ˌΥ , Rutin, Rosmarinicacid, Chlorogenicacid(Dresleretal., 2017) 
 

ɰʽˇ˂ˇʴʽˁʷˌʵˊʱˋʶʽˌ 
 
ʆˇ ˃ʁ ʻʰ˄ˇ˂ʽˁˈ ʶˁ˔ˏ˂ʽˋ˃ʰ ʷ˔ʶʽ ʵˇˋˇʶ˅ʰˊˍ˗˃ʶ˄ʹʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʺ ʵˊʱˋʹ ʶ˅ʰˊˍ˗˃ʶ˄ʹ ˁʰʽ ʷ˔ʶʽ 
ʰˉˇʵʶʽ˔ʻʶʾ  ʶˉʾˋʹˌ ˈˍʽ ʶʾ˄ʰʽ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈ ˋˍʹ˄ ˉˊˈ˂ʹ˕ʹ ˍʹˌ ʶˉʰʴˈ˃ʶ˄ʹˌ ʰˉˈ ˍʹ 
ʻʶˊ˃ˈˍʹˍʰ ˃ʶˍˇˎˋʾ˖ˋʹˌ ˍˇˎ .{!Σ ˃ʶ ˍʽ˃ʺ L/рл ʾˋʹ ˃ʶ мрΣт ҕ лΣр ˃ƎκƳ[.( Marrellietal., 2022).  
ʅˍʹ˄ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰ ʵʶ˄ ˎˉʱˊ˔ˇˎ˄ ʱ˂˂ʶˌ ˃ʶ˂ʷˍʶ ̩ʴʽʰ ˍˇˎˌ ʵʶˎˍʶˊˇʴʶ˄ʶʾˌ ˃ʶˍʰʲˇ˂ʾˍʶˌ ˍʽˌ 
ʲʽˇ˂ˇʴʽˁʷˌʵˊʱˋʶʽˌ ˁʰʽ ˍʽˌ ˉʰˊʰʵˇˋʽʰˁʷˌ ˔ˊʺˋʶʽˌ ˍˇˎ ʶʾʵˇˎˌ. 
 
 

5. CERINTHEMINORL. 

ʆˇ˒ˎˍˈCerintheminorL.ʶʾ˄ʰʽ ʷ˄ʰ ʰˉˈ ˍʰ ʰ˅ʽˈ˂ˇʴʰ ˉʰˊʰʵˇˋʽʰˁʱ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˃ʶ˄ʰ ˒ˎˍʱ 
ˉˇˎ ʰ˄ʺˁʶʽ ˋˍʹ ˒ˎ˂ʺ LithospermeaeDumortΣ ʶʾ˄ʰʽ ʴ˄˖ˋˍˈ ˖ˌ ˃ʽˁˊˈ 
ʴʷ˄ˇˌ ˉˇˎ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˉʶˊʾˉˇˎ ʵʷˁʰ ʶʾʵʹ ˉˇˎ ˁʰˍʰ˄ʷ˃ˇ˄ˍʰʽ ˋˍʹ˄ 
ˉʶˊʽˇ˔ʺ ˍʹˌ ˍʹˌ ɾʶˋˇʴʶʾˇˎ ˁʰʽ ˋˍʹ˄ ɼʶ˄ˍˊʽˁʺ ɳˎˊ˗ˉʹΣ ˉʽˇ 
ˋˎʴˁʶˁˊʽ˃ʷ˄ʰΣ ʰˉˈ ˍˇ˄ ɮˍ˂ʰ˄ˍʽˁˇΦ ˍˇ ɾʰˊˈˁˇʷ˖ˌ ˍʰ ʵˎˍʽˁʱ ˍ˃ʺ˃ʰˍʰ 
ˍʹˌ ɹˊʰ˄ˇ-ʆˇˎˊʰ˄ʽˁʺˌ ˉʶˊʽˇ˔ʺˌΦ ό9Ǌǎƻȅetal., 2021) 
 

ɰˇˍʰ˄ʽˁʺ ˁʰˍʱˍʰ˅ʹ 

ɱʽʰ ˍˇ ʶʾʵˇˌ CerintheminorĹ ̡ ˇˍʰ˄ʽˁʺ ˁʰˍʱˍʰ˅ʹ ʶʾ˄ʰʽΥ 
 

 
 
 
 
 
 
 
 

ɰˇˍʰ˄ʽˁʱ ɾˇˊ˒ˇ˂ˇʴʽˁʱ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ 
 
CerintheminorL.ʅˎ˄ʺʻ˖ˌˉˇ˂ˎʶˍʷˌ˅ˎ˂˗ʵʶˌ. ɰʰˋʽˁʱ ˒ˏ˂˂ʰ ʴ˂ʰˎʵ˗ʵʹΣ ˋˎ˔˄ʱ ˃ʶ ˃ʶʴʱ˂ʶˌ 
ˎˉˈ˂ʶˎˁʶˌ ˁʹ˂ʾʵʶˌΦ ʊˏ˂˂ʰ ˖ˇʶʽʵʺΣ ʰ˃ʲ˂ʶʾʰΦ ɰˊʱˁˍʽʰ ˒ˏ˂˂ʰΣ ʰ˄ˇʽ˔ˍˈ ˉˊʱˋʽ˄ˇ ʷ˖ˌ 
ˁʽˍˊʽ˄˖ˉˈ-ˉˊʱˋʽ˄ˇΦ ʅˍʶ˒ʱ˄ʹ ф-12 mmΣ ˁˎ˂ʽ˄ʵˊʽˁʺΣ ʶˎʻʶʾʰΣ ˁˇˁˁʽ˄ˇˁʰ˒ʷ ʺ ʾ˗ɻ ́ˋˍˇ ˁʱˍ˖ 
˃ʽˋˈΣ ʰ˄ˇʽ˔ˍˈ ˁʾˍˊʽ˄ˇ ˋˍˇ ˉʱ˄˖ ˃ʽˋˈΣ ˔˖ˊʽˋ˃ʷ˄ʹ ʷ˖ˌ ˍʰ нκо ˋʶ ˋˍʶ˄ʱ ʴˊʰ˃˃ʽˁʱ-˂ˇʴ˔ˇʶʽʵʺΣ 
ˈˊʻʽˇˎˌ ˂ˇʲˇˏˌΦ ɯ˄ʻˋʽˋʹ ʰˉˈ ˍˇ˄ ɾʱʽˇ ʷ˖ˌ ʰˊ˔ʷˌ ɹˇˎ˂ʾˇˎΦ 

ɰʰˋʾ˂ʶʽˇ Plantae 

ʅˎ˄ˇ˃ˇˍʰ˅ʾʰ Tracheophytes 

ʁ˃ˇˍʰ˅ʾʰ Angiosperms 

ʆʱ˅ʹ Boraginales 

ʁʽˁˇʴʷ˄ʶʽʰ Boraginaceae 

ɱʷ˄ˇˌ Cerinthe 

ɳʾʵˇˌ C. minor 

CERINTHE MINOR L. 
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ɱʹʴʶ˄ʷˌ. ɮˉʰ˄ˍʱˍʰʽ ˋʶ ʲˊʰ˔˗ʵʶʽˌ ʻʷˋʶʽˌ ˋʶ ʰ˄ˇʽ˔ˍˈ ˒ˎ˂˂ˇʲˈ˂ˇ ʵʱˋˇˌΣ ˋˍʽˌ ʱˁˊʶˌ ˍ˖˄ 
ʰʴˊ˗˄Φ ʇ˕ˈ˃ʶˍˊˇ 860-ммлл˃. ɶˉʶʽˊ˖ˍʽˁʺ ˔˗ˊʰ ˁʰʽ ʃʶ˂ˇˉˈ˄˄ʹˋˇˌΣ ʴʶ˄ʽˁʱ ˋʶ ˃ʷˍˊʽˇ 
ˎ˕ˈ˃ʶˍˊˇ ˋˍʰ ˇˊʶʽ˄ʱΣ ʰˉˇˎˋʽʱʸˇˎ˄ ʰˉˈ ˍʰ ˄ʹˋʽʱ ˍˇˎ ɮʽʴʰʾˇˎ όʶˁˍˈˌ ˍʹˌ ɳˏʲˇʽʰˌύΣ ʶˎˊʷ˖ˌ 
ʵʽʰʵʶʵˇ˃ʷ˄ʹ ˋˍʹ˄ ɼ ϧ ɿ ɳˎˊ˗ˉʹ ˁʰʽ ˍʹ ɿɲ ɮˋʾʰΦόStridetal., 2020) 
 

ʊˎˍˇ˔ʹ˃ʶʾʰ-ɾʶˍʰʲˇ˂ʾˍʶˌ 
ɮˊˁʶˍʷˌ ˃ʶ˂ʷˍʶˌ ʷ˔ˇˎ˄ ʶˉʽˁʶ˄ˍˊ˖ʻʶʾ ˋˍʰ ˋˎˋˍʰˍʽˁʱ ˍ˖˄ ˒˂ʰʲˇ˄ˇʶʽʵ˗˄Σ ˋˍʰ ʰ˂ˁʰ˂ˇʶʽʵʺ 
ˉˎˊˊˇ˂ʽʸʽʵʾ˄ʹˌ ˁʰʽ ˍʽˌ ˂ʰˁˍˈ˄ʶˌ(Zenginetal.,2016). ʆˇ ʰʽʻʰ˄ˇ˂ʽˁˈ ʶˁ˔ˏ˂ʽˋ˃ʰ ʲˊʷʻʹˁʶ ˈˍʽ 
ʶʾ˄ʰʽ ˉ˂ˇˏˋʽˇ ˋʶ ˃ʹ˂ʽˁˈ ˇ˅ˏ όрофнΣмуҕслΣфо ˃ƎκƎ ʶˁ˔ˏ˂ʽˋ˃ʰˍˇˌύΣ ˒ˇˎ˃ʰˊʽˁˈ ˇ˅ˏ 
όптолΣффҕруΣсс ˃ƎκƎ ʶˁ˔ˏ˂ʽˋ˃ʰˍˇˌύΣˊˇˋ˃ʰˊʽ˄ʽˁˈ ˇ˅ˏ όнптлΣлтҕмтсΣмн ˃ƎκƎ ʶˁ˔ˏ˂ʽˋ˃ʰˍˇˌύ 
ˁʰʽ п-ʁɶ-ʲʶ˄ʸˇʿˁˈ ˇ˅ˏόммлмΦфлҕомΦуп ˃ƎκƎ ʶˁ˔ˎ˂ʾˋ˃ʰˍˇˌύΦ ɰˊʷʻʹˁʶ ʶˉʾˋʹˌ ˉ˂ˇˏˋʽˇ ˋʶ 
ˊˇˎˍʾ˄ʹ όрфрΣруҕфΣпт ˃ƎκƎ ʶˁ˔ˏ˂ʽˋ˃ʰˍˇˌύΣ ˁʰʽ ˄ʽˁˇˍʽ˒˂ˇˊʾ˄ʹ όопоΣфнҕфΣпф ˃ƎκƎ 
ʶˁ˔ˏ˂ʽˋ˃ʰˍˇˌύΦ ɳˉʽˉ˂ʷˇ˄Σ ˉ-ˁˇˎ˃ʰˊʽˁˈ ˇ˅ˏ όнопΣстҕмнΣмм ˃ƎκƎ ʶˁ˔ˏ˂ʽˋ˃ʰˍˇˌύΣ ˁʰ˒ʶʿˁˈ ˇ˅ˏ 
όмфнΣмнҕсΣул ˃ƎκƎ ʶˁ˔ˏ˂ʽˋ˃ʰˍˇˌύΣ ʽˋˇˁʶˊˁʽˍˊʾ˄ʹ όмфоΣлтҕнΣрт ˃ƎκƎ ʶˁ˔ˏ˂ʽˋ˃ʰˍˇˌύΣ 
ˋʰ˂ʽˁˎ˂ʽˁˈ ˇ˅ˏ нмΣотҕлΣтл ˃ƎκƎΦ  ɰʰ˄ʽ˂ʾ˄ʹ όнΣноҕлΣлс ˃ƎκƎ ʶˁ˔ˏ˂ʽˋ˃ʰˍˇˌύ ˁʰʽ  ˄ʰˊʽʴˁʁ ˄ʾ˄ʹ 
όлΣтоҕлΣлп ˃ƎκƎ ʶˁ˔ˏ˂ʽˋ˃ʰˍˇˌύ ʰ˄ʽ˔˄ʶˏ̒ʹˁʰ˄ ʶˉʾˋʹˌΦ ό9Ǌǎƻȅetal., 2021). ʆˇ ˇ˂ʽˁˈ ˒ʰʽ˄ˇ˂ʽˁˈ 
˒ˇˊˍʾˇ ʲˊʷʻʹˁʶ псΣн ˁʰʽ нрΣп ƳƎκg ʴʰ˂˂ʽˁˇˏ ˇ˅ʷˇˌ ˋʶ ˃ʶʻʰ˄ˇ˂ʽˁʱʶˁ˔ˎ˂ʾˋ˃ʰˍʰΣ (Zenginetal., 
2016) 
 

ɰʽˇ˂ˇʴʽˁʷˌ ʵˊʱˋʶʽˌ 
 ʁʽ ½ŜƴƎƛƴŜǘŀƭΦ όнлмсύ ˉˊʰʴ˃ʰˍˇˉˇʾʹˋʰ˄ ˃ʶ˂ʷˍʹ ˋˍˇ C. Minorsubsp. auriculata, ˈˉˇˎ 
ʰ˄ʰ˒ʷˊˇ˄ˍʰʽ ̱h  ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍ˖˄ ʵˇˁʽ˃ʰˋʽ˗˄ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʺˌ ʵˊʱˋʹˌΣ ʷ˄ʰ˄ˍʽ ʶ˂ʶˏʻʶˊʹˌ 
ˊʾʸʰˌDPPH ˃ ʶ ˉˇˋˇˋˍˈ ʰ˄ʰˋˍˇ˂ʺˌ опΦф ƳƎ¢9ǎκƎ ʶˁ˔ˎ˂ʾˋ˃ʰˍˇˌ όTEs ̔ ˋˇʵˏ˄ʰ˃ʰ trolox). 
ɳˉʾˋʹˌ ʷ˔ʶʽ ʲˊʷʻʶʽ ˈˍʽ ʰ˄ʰˋˍʷ˂˂ʶʽ ˍʹ˄  -hʰ˃ˎ˂ʱˋʹˌˁʰʽ ˍʹ˄ ʰ-ʴ˂ˎˁˇˋʽʵʱˋʹˌΣ ˎˉˇ˂ˇʴʾʸʶˍʰʽ 
˃ʱ˂ʽˋˍʰ ˈˍʽ ʰˎˍʺ ʰ˄ʰˋˍˇ˂ʺ ʶʾ˄ʰʽ лΦор ˁʰʽ лΣос mmolACEs/g˃ ʶʻʰ˄ˇ˂ʽˁˇˏʶˁ˔ˎ˂ʾˋ˃ʰˍˇˌ 
ʰ˄ˍʾˋˍˇʽ˔ʰ, ʶ˄˗ ʰ˄ʰˋˍʷ˂˂ʶʽ ˍʹ˄ ʵˊʱˋʹ ˍʹˌ ˍˎˊˇˋʽ˄ʱˋʹˌ ˋʶ ˉˇˋˇˋˍˈ оΣоƳƎ Y!9ǎκƎ 
˃ʶʻʰ˄ˇ˂ʽˁˇˏ ʶˁ˔ˎ˂ʾˋ˃ʰˍˇˌ (Zenginetal.,2016) 
 

ʃʰˊʰʵˇˋʽʰˁʷˌ ˔ˊʺˋʶʽˌ 
ʆʰ ˒ˏ˂˂ʰ ˍˇˎ C. Minor̝ ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ʴʽʰ ˍʹ ˉʰˊʰˋˁʶˎʺ ʰ˒ʁ˕ʺ˃ʰˍˇˌ ʴʽʰ ˍʹ ʻʶˊʰˉʶʾʰ 
ˇʽʵʺ˃ʰˍˇˌΣ ˁʰʽ ˃ˉˇˊʶʾ ˄ʰ ˉʰˊʰˋˁʶˎʰˋˍʶʾ ˋˍˇ˃ʰˍʽˁˈ ʵʽʱ˂ˎ˃ʰ ˃ʶ ˋˍʶ˂ʷ˔ʹ ˍˇˎ ˒ˎˍˇˏΣ ˉˇˎ 
ʷ˔ʶʽ ˔ˊʹˋʽ˃ˇˉˇʽʹʻʶʾ ˋʶ ˉʰʻʺˋʶʽˌ ˍ˖˄ ˇˏ˂˖˄ ˋˍʹ ˂ʰʿˁʺ ʻʶˊʰˉʶˎˍʽˁʺΦ ό9Ǌǎƻȅetal., 2021). 
ɳˉʽˋʹˌ ˍʰ ˎˉʷˊʴʶʽʰ ˃ʷˊʹ ˍˇˎ ˒ˎˍˇˏ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˖ˌ ˍˊˈ˒ʽ˃ˇ ˋˍʹ˄ 
ɮ˄ʰˍˇ˂ʾʰ(Zenginetal.,2016) 
 

7. LITHOSPERMUMSP. 

ʆˇ ʴʷ˄ˇˌ ʶʾ˄ʰʽ ˍˇ ʵʶˏˍʶˊˇ ˃ʶʴʰ˂ˏˍʶˊˇ ˋˍʹ˄ ˇ˃ʱʵʰ ˍ˖˄ Boraginoideae (ChacȰonetal., 2016), 

˃ʶ ˉʶˊʾˉˇˎ ул ʶʾʵʹ ˁʰʽ ʶʾ˄ʰʽ ˉʰˊˈ˄ ˋʶ ˈ˂ʶˌ ˍʽˌ ʹˉʶʾˊˇˎˌΣ ʶˁˍˈˌ 

ʰˉˈ ˍʹ˄ ɮˎˋˍˊʰ˂ʾʰ ˁʰʽ ˍʹ˄ ɮ˄ˍʰˊˁˍʽˁʺΦ ʆˇ Lithospermum ʁ ʾ˄ʰʽ 

ˉʽˇ ˉˇʽˁʽ˂ˈ˃ˇˊ˒ˇ ˋˍˇ˄ ɿʷˇ ɼˈˋ˃ˇΣ ˃ʶ ˁʷ˄ˍˊˇ ˉˇʽˁʽ˂ˇ˃ˇˊ˒ʾʰˌ ˍˇ 

ɾʶ˅ʽˁˈ ˁʰʽ ˍʽˌ ˄ˇˍʽˇʵˎˍʽˁʷˌ ɶʃɮΣ ˁʰʽ ˋˉʰ˄ʽˈˍʶˊʰ ʷ˔ˇˎ˄ 

ʶ˃˒ʰ˄ʽˋˍʶʾ ˋˍʹ ɿˈˍʽʰ ɮ˒ˊʽˁʺ όCohenetal., 2022) (Weigendetal., 

2010).Ť  L. officinale ʁ ʾ˄ʰʽ ʶˎˊʷ˖ˌ ʵʽʰʵʶʵˇ˃ʷ˄ˇˁʰʽ ˖ˌ ˒ˎˍˈ ˉˇˎ 

ˁʰ˂˂ʽʶˊʴʶʾˍʰʽ ʶˏˁˇ˂ʰ όIŀƎƘōŜŜƴetal.,2006). 

ɰˇˍʰ˄ʽˁʺ ˁʰˍʱˍʰ˅ʹ 
ɱʽʰ ˍˇ ʴʷ˄ˇˌ Lithospermuḿ ̡ ˇˍʰ˄ʽˁʺ ˁʰˍʱˍʰ˅ʹ ʶʾ˄ʰʽΥ 

 

ɰʰˋʾ˂ʶʽˇ Plantae 

LITHOSPERMUM SP. 
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ɰˇˍʰ˄ʽˁʱ ɾˇˊ˒ˇ˂ˇʴʽˁʱ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ 
Lithospermumʃˇ˂ˎʶˍʺˌ ˉˈʰ ˏ˕ˇˎˌ пл-80cmΣ ˃ʶ ˉˇ˂˂ʱΣ ˋˍʶ˄ʱΣ ʱ˃ʽˋ˔ʰΣ ˂ˇʴ˔ˇʶʽʵʺΣ 
˔˄ˇˎʵ˖ˍʱΣ ˂ʰ˃ˉʶˊʱ ˒ˏ˂˂ʰ ˁʰʽ ˂ʶˎˁʱΣ ˁʾˍˊʽ˄ʰ ʺ ˃ˉ˂ʶ ʱ˄ʻʹ ˃ʶ ˉʶ˄ˍʱ˂ˇʲʹ ˋˍʶ˒ʱ˄ʹ ˋʶ 
ˁˎ˃ʰˍʽˋˍʷˌ ˍʰ˅ʽʰ˄ʻʾʶˌΦ ʁʽ ˋˉˈˊˇʽ ˍˇˎ ˒ˎˍˇˏ ʶʾ˄ʰʽ ˂ʶʾˇʽ ˁʰʽ ˋˍˊˇʴʴˎ˂ˇʾΣ ˇ ʲ˂ʰˋˍˈˌ ˍˇˎ 
ˉˇ˂ˏˁ˂ʰʵˇˌ ˁʰʽ ˔˄ˇˎʵ˖ˍˈˌ ˁʰʽ ˇʽ ˁʰˊˉˇʾ ˍˇˎ ʰˉˇˍʶ˂ˇˏ˄ˍʰʽ ʰˉˈ ˍʷˋˋʶˊʰ ˅ˎ˂˗ʵʹΣ 
ʴˎʰ˂ʽˋˍʶˊʱ ˁʱˊˎʰΦ ɶ ʰ˄ʻˇ˒ˇˊʾʰ ʴʾ˄ʶˍʰʽ ʰˉˈ ˍˇ˄ ɹˇˏ˄ʽˇ ʷ˖ˌ ˍˇ˄ ɹˇˏ˂ʽˇ ˁʰʽ ʹ ˋˎʴˁˇ˃ʽʵʺ ʰˉˈ 
ˍˇ˄ ɹˇˏ˂ʽˇ ʷ˖ˌ ˍˇ˄ ɮˏʴˇˎˋˍˇΦ όStridetal.,  2020) 

 
ʊˎˍˇ˔ʹ˃ʶʾʰ-ɾʶˍʰʲˇ˂ʾˍʶˌ 

ʆˇ L. officinale ʷ˔ʶʽ ʲˊʶʻʶʾ ˈˍʽ ˉʶˊʽʶʾ˔ʶ ˂ʽˉʰˊʱ ˇ˅ʷʰΣ ˉˊ˖ˍʶˀ˄ʶˌΣ ˎʵʰˍʱ˄ʻˊʰˁʶˌΣ ˃ʷˍʰ˂˂ʰΣ 
ˋʽˁˇ˄ʾ˄ʹΣ ʰ˂ˁʰ˂ˇʶʽʵʺ ˉˎˊˊˇ˂ʽʸʽʵʾ˄ʹˌΣ ˒˂ ʰʲˇ˄ˇʶʽʵʺΦ ɳʾ˄ʰʽ ʶˉʾˋʹˌ ʴ˄˖ˋˍˈ ʴʽʰ ˍʹ˄ 
ˉʶˊʽʶˁˍʽˁˈˍʹˍʰ ˍˇˎ ˋʶ ˉˇ˂ˎ˒ʰʽ˄ˇ˂ʽˁʱˇ˅ʷʰΦ(Al-Snafi, 2019).ʁʽ ˊʾʸʶˌ ˍˇˎ L. 
Officinalē ʶˊʽʷ˔ˇˎ˄  ˂ʾʴʰ ˄ʰ˒ʻˇˁʽ˄ˇ˄ʽˁʱ ˉʰˊʱʴ˖ʴʰ(Haghbeenetal., 2006) 
 

ɰʽˇ˂ˇʴʽˁʷˌ ʵˊʱˋʶʽˌ 
ʆˇ L. Officinaleʁ ˃˒ʰ˄ʾʸʶʽ ʵʽˇˎˊʹˍʽˁʷˌΣ ʹˊʶ˃ʽˋˍʽˁʷˌΣ ˁʰˍʰˉˊʰː˄ˍʽˁʷˌ ˁʰʽ ʰ˄ˍʽˉˎˊʶˍʽˁʷˌ 
ʽʵʽˈˍʹˍʶˌΦ ʅˎ˄ʽˋˍʱˍʰʽ ʹ ʶˋ˖ˍʶˊʽˁʺ ˂ʺ˕ʹ ˍˇˎ ʲˇˍʱ˄ˇˎ ʴʽʰ ˍʹ˄ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˍʹˌ 
˔ˇ˂ˇ˂ʽʻʾʰˋʹˌΣ  ˄ʶ˒ˊˇ˂ʽʰʻʾʰˋʹˌΣ ˁˎˋˍʾˍʽʵʰˌ ˁʰʽ ʰˊʻˊʾˍʽʵʰˌΦ  
Th  ʶˁ˔ˎ˂ʾˋ˃ʰˍʰ ˍ˖˄ ˊʽʸ˗˄ ˁʰʽ ˍ˖˄ ˒ˏ˂˂˖˄ ˉʰˊˇˎˋʽʱʸˇˎ˄ ʰ˄ˍʽʴˇ˄ʰʵˇˍˊˇˉʽˁʷˌ ˁʰʽ 
ʰ˄ˍʽʻˎˊʶˇˍˊˇˉʽˁʷˌ ʽʵʽˈˍʹˍʶˌΦ ɳ˄˗ ʹ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʺ ʵˊʱˋʹ ˍˇˎ ʶˁ˔ˎ˂ʾˋ˃ʰˍˇˌ L. officinale ʷ˔ʶʽ 
ʰˉˇʵˇʻʶʾ ˋˍʹ˄ ˉʶˊʽʶˁˍʽˁˈˍʹˍʱ ˍˇˎ ˋʶ tt! ˈˉ˖ˌ ˍˇ ˂ʽʻˇˋˉʶˊ˃ʽˁˈ ˇ˅ˏ ˁʰʽ ˊˇˋ˃ʰˊʽ˄ʽˁˈ ˇ˅ˏ 
ʄɮόHaghbeenetal., 2006).ɶ ʰˁʶˍˎ˂ˋʽˁˇ˄ʾ˄ʹ ʶʾ˄ʰʽ ˃ʽʰ ˒ˎˋʽˁʺ ʷ˄˖ˋʹ ˉˇˎ ʰˉˇ˃ˇ˄˗˄ʶˍʰʽ ʰˉˈ 
ˍʹ ˊʾʸʰ ˍˇˎ Lithospermumerythrorhizon ˁʰʽ ʷ˄ʰ ʰˉˈ ˍʰ ˉʰˊʱʴ˖ʴʰ ˋʽˁˇ˄ʾ˄ʹˌ ˉˇˎ ʵʽʰʻʷˍˇˎ˄ 
ˉˇ˂˂ʱ ˎˉˇˋ˔ˈ˃ʶ˄ʹ ʰ˄ˍʽˁʰˊˁʽ˄ʽˁʺ ʵˊʱˋʹΦɶʰˁʶˍˎ˂ˋʽˁˇ˄ʾ˄ʹ ˃ˉˇˊʶʾ ˄ʰ ˉˊˇˁʰ˂ʷˋʶʽ ʰˉˈˉˍ˖ˋʹ 
˃ʶ ˍʹ ˃ʶˋˇ˂ʱʲʹˋʹ ROS ˃ʶ ˍˊˈˉˇ ʶ˅ʰˊˍ˗˃ʶ˄ˇ ʰˉˈ ˍˇ FOXOо ʷ˄ʰ˄ˍʽ ˍ˖˄ ˁˎˍˍʱˊ˖˄ 
ˇˋˍʶˇˋʰˊˁ˗˃ʰˍˇˌΦ όSunChaetal.,  2023) 
 

ʃʰˊʰʵˇˋʽʰˁʷˌ ˔ˊʺˋʶʽˌ 
ʆˇ Lithospermumofficinale ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʶ ˉʰˊʰʵˇˋʽʰˁʱ ˖ˌ ˒ʱˊ˃ʰˁˇ ˋʶ ʰˋʻʷ˄ʶʽʶˌ ˍˇˎ 
ˇˎˊˇʴʶ˄˄ʹˍʽˁˇˏ ˋˎˋˍʺ˃ʰˍˇˌ ˁʰʽ ˖ˌ ˋˉʰˋ˃ˇ˂ˎˍʽˁˈΣ ʰ˄ˍʽʵʽʰˊˊˇʿˁˈΣ ʵʽˇˎˊʹˍʽˁˈΣ ˁʰˍʱ ˍʹˌ 
ˇˎˊʽˁʺˌ ʰˊʻˊʾˍʽʵʰˌ ˁʰʽ ˋʶ ˉʶˊʽˉˍ˗ˋʶʽˌ ˇˎˊˇ˂ʽʻʽʱˋʶ˖˄Φ ɴ˔ʶʽ ˔ˊʹˋʽ˃ˇˉˇʽʹʻʶʾ ʶˉʾˋʹˌ ˖ˌ 
ʰ˄ˍʽˍˇ˅ʽˁˈΣ  ʰ˄ˍʽˉˎˊʶˍʽˁˈΣ ʴʽʰ ˍʹ˄ ˍˈ˄˖ˋʹ ˍʹˌ ˉʷ˕ʹˌΣ ʴʽʰ ˍʹ ʻʶˊʰˉʶʾʰ ˍʹˌʶˎ˂ˇʴʽʱˌΣ ʽ˂ʰˊʱˌ 
ˁʰʽ ʴʽʰ ˍʹ˄ ʰ˄ʰˁˇˏ˒ʽˋʹ ˍˇˎ ˁ˄ʹˋ˃ˇˏ.(Al-Snafi, 2019). ʆʷ˂ˇˌ ˍʰ ˄˖ˉʱ ˒ˎˍʽˁʱ ʶˁ˔ˎ˂ʾˋ˃ʰˍʰ 
ʻʶ˖ˊʶʾˍʰʽ ˈˍʽ ʶˁʵʹ˂˗˄ˇˎ˄ ʰ˄ˍʽˋˎ˂˂ʹˉˍʽˁʺ ʵˊʱˋʹΦ όɲʰ˃ʽʰ˄ʱˁˇˌΣнлммύ 
ʂ˂ʰ ˍʰ ˃ʷˊʹ ˍˇˎ ˒ˎˍˇˏ ˉʶˊʽʷ˔ˇˎ˄ ˃ʽʰ ˇˎˋʾʰ όʹ ˇˉˇʾʰ ʵʶ˄ ʷ˔ʶʽ ˉˊˇˋʵʽˇˊʽˋˍʶʾ ʰˁˈ˃ʰύ ˉˇˎ 

ʰ˄ʰˋˍʷ˂˂ʶʽ ˍʹ˄ ʷˁˁˊʽˋʹ ˍ˖˄ ʴˇ˄ʰʵˇˍˊˇˉʽ˄˗˄ ˇˊ˃ˇ˄˗˄ ʰˉˈ ˍʹ˄ ˎˉˈ˒ˎˋʹ όFSH ˁʰʽ LH), 

ʴʽϥʰˎˍˈ ˁʰʽ ʷ˔ʶʽ ˔ˊʹˋʽ˃ˇˉˇʽʹʻʶʾ ˖ˌ ʰ˄ˍʽˋˎ˂˂ʹˉˍʽˁˈ ˃ʷˋˇΦ 

http:// mediplantepirus.med.uoi.gr/pharmacology/plant_details.php?id=390 

1.3. CISTACEAE 

ʅˎ˄ˇ˃ˇˍʰ˅ʾʰ Tracheophytes 

ʁ˃ˇˍʰ˅ʾʰ Angiosperms 

ʆʱ˅ʹ Boraginales 

ʁʽˁˇʴʷ˄ʶʽʰ Boraginaceae 

ɱʷ˄ˇˌ Lithospermum 

http://mediplantepirus.med.uoi.gr/pharmacology/plant_details.php?id=390
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1.3.1. HELIANTHEMUM L.) MILL. 

ɶ ʲˇˍʰ˄ʽˁʺ ˇʽˁˇʴʷ˄ʶʽʰ Cistaceaeh ˉˇˍʶ˂ʶʾ ˃ʶˋˇʴʶʽʰˁʺ ʶʴʴʶ˄ʺ ˇʽˁˇʴʷ˄ʶʽʰ ˉˇˎ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ 
ˋ˔ʶʵˈ˄ нлл ʶʾʵʹ ʻʱ˃˄˖˄Φ ɾʶˊʽˁʱ ʰˉˈ ʰˎˍʱ ˍʰ ˒ˎˍʱ ʶʾ˄ʰʽ ʰˎˍˈ˔ʻˇ˄ʰ 
ˁʰʽ ʶˎˊʷ˖ˌ ʵʽʰʵʶʵˇ˃ʷ˄ʰ ˋˍʰ ˄ˇˍʽˇʰ˄ʰˍˇ˂ʽˁʱ ˍʹˌ ɹʲʹˊʽˁʺˌ 
ζʋʶˊˋˇ˄ʺˋˇˎηΣ ˋˍʹ ʲˇˊʶʽˇʵˎˍʽˁʺ ɮ˒ˊʽˁʺΣ ˍʹ˄ ɳ˂˂ʱʵʰ ˁʰʽ ˍʹ˄ 
ʃˇˊˍˇʴʰ˂ʾʰ (TeixeiraetalΦΣ нллтύΦ ʆʰ ̄ ʶˊʽˋˋˈˍʶˊʰ ˃ʷ˂ʹ ˍʹˌ ˇʽˁˇʴʷ˄ʶʽʰˌ 
ʶʾ˄ʰʽ ʰˊ˖˃ʰˍʽˁʱΣ ˉˇˎ ʶˁˍʽ˃˗˄ˍʰʽ ˉˇ˂ˏ ˋˍʹ ʲʽˇ˃ʹ˔ʰ˄ʾʰ ʰˊ˖˃ʱˍ˖˄ ˁʰʽ 
ˁʰ˂˂ʽʶˊʴˇˏ˄ˍʰʽ ʴʽʰ ʵʽʰˁˇˋ˃ʹˍʽˁˇˏˌ ˋˁˇˉˇˏˌΦ  
ʆˇ ʴʷ˄ˇˌ Helianthemum ˉʶˊʽʷ˔ʶʽ ˉʶˊʾˉˇˎ ʶˁʰˍˈ ʶʾʵʹΦ ɾʶˊʽˁʱ ʰˉˈ 
ʰˎˍʱ ʶʾ˄ʰʽ ˋʹ˃ʰ˄ˍʽˁʱ ˒ʰˊ˃ʰˁʶˎˍʽˁʱ ˒ˎˍʱ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˋʶ 
ˉˇ˂˂ʷˌ ˔˗ˊʶˌ ʴʽʰ ʵʽʰ˒ˇˊʶˍʽˁˇˏˌ ˋˁˇˉˇˏˌΦ ʍˋˍˈˋˇΣ ʵʶ˄ 
ˎˉʱˊ˔ˇˎ˄ ʶˉʰˊˁʺ ˒ˎˍˇ˔ʹ˃ʽˁʱ ʵʶʵˇ˃ʷ˄ʰ ʴʽʰ ˍʹ ˉ˂ʶʽˇ˄ˈˍʹˍʰ 
ˍ˖˄ ˒ˎˍʽˁ˗˄ ʶʽʵ˗˄ ˈˉ˖ˌ ˁʰʽ ʰ˄ʱ˂ˇʴʶˌ ˃ʶ˂ʷˍʶˌ 
ʲ̔ ˇʵˊʰˋˍʽˁˈˍʹˍʰˌΦόMoragaetal., 2013) 

ʆˇ ʴʷ˄ˇˌ ʶˁˉˊˇˋ˖ˉʶʾˍʰʽ ˋˍʹ˄ ˋˎ˂˂ˇʴʺ ˍ˖˄ ˒ˎˍ˗˄ ʰˉˈ ˍʽˌ 

ʃˊʷˋˉʶˌ ʰˉˈ ˍʰ ˉʰˊʰˁʱˍ˖ ʶʾʵʹ 

 

 

 
 
 

ɰˇˍʰ˄ʽˁʺ ˁʰˍʱˍʰ˅ʹ 
ɱʽʰˍʰʶʾʵʹHelianthemumnummularium(L.) Mill ˁʰʽ Helianthemumoelandicum ʹ ʲˇˍʰ˄ʽˁʺ 
ˁʰˍʱˍʰ˅ʹ ʶʾ˄ʰʽΥ 
 
 
 
 
 
 
 
 
 
 
 

ɰˇˍʰ˄ʽˁʱ ɾˇˊ˒ˇ˂ˇʴʽˁʱ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ  
Helianthemumnummularium(L.) Mill: ˉˇ˂ˎʶˍʺˌ ˃ʽˁˊˈˌ ʻʱ˃˄ˇˌΣ ˃ʶ ˒ˏ˂˂ʰˁˇ˄ˍˈ˃ʽˋ˔ʰ,-
ʶˉʽ˃ʺˁʹΣ ʶˉʾˉʶʵʰ ˋˎ˄ʺʻ˖ˌ мл-нр ƳƳΣ ʴˎʰ˂ʽˋˍʶˊʱ ʰˉˈ ˉʱ˄˖ ˁʰʽ ˒ʰʽʱ όʴˁˊʽ) ʷ˖ˌ ˂ʶˎˁʱ ʰˉˈ 
ˁʱˍ˖Φ ʆʰ˅ʽʰ˄ʻʾʰ ˃ʶн-у ʱ˄ʻʹΣ ˔ʰ˂ʰˊʱΣ ˃ˇ˄ˈˉ˂ʶˎˊʰΦ ɳˋ˖ˍʶˊʽˁʱ ˋʷˉʰ˂ʰ сƳƳΣ ˖ˇʶʽʵʺΣ ˃ʶ 
˃ʰˁˊʽʷˌ ʰˉ˂ʷˌ ˍˊʾ˔ʶˌ ˋˍʹ ˒˂ʷʲʰ ˁʰʽ ˁˇ˄ˍʷˌΣ ʰˋˍˊʽˁʷˌ ˍˊʾ˔ʶˌ ʶ˄ʵʽʱ˃ʶˋʰΦ ʃʷˍʰ˂ʰ мм-муƳƳ ˋʶ 
ʷ˄ˍˇ˄ˇ ˁʾˍˊʽ˄ˇΦ ʊˏʶˍʰʽ ˋʶ ˅ʹˊʱ ˂ʽʲʱʵʽʰ ˁʰʽ ʰ˄ˇʽ˔ˍʱ ʵʱˋʹΣ ˋˍʰ флл-мфлл˃Φ ʅˎ˄ʰ˄ˍʱˍʰ ̔ˋˍʹ˄ 
ʹˉʶʽˊ˖ˍʽˁʺ ʃʶ˂ˇˉˈ˄˄ʹˋˇ ˁʰʽ ˋʶ ˃ʶˊʽˁʱ ʰˉˈ ˍʰ ˃ʶʴʱ˂ʰ ˄ʹˋʽʱ ˍˇˎ ˁʶ˄ˍˊʽˁˇˏ ˁʰʽ ˄ˇˍʾˇˎ 
ɮʽʴʰʾˇˎΦ ɸʶ˖ˊʶʾˍʰʽ ˈˍʽ ʷ˔ʶʽ ʶˎˊʶʾʰ ʶ˅ʱˉ˂˖ˋʹ ˁʰʽ ʶʾ˄ʰʽ  ˉˇ˂ˏ ˃ʶˍʰʲ˂ʹˍˈ όStridetal.,  2020) 
 

Helianthemum 

Helianthemum 
nummularium(L.) Mill. 

SAK012 

Helianthemum 
oelandicum(L.) DC. in Lam. 
& DC. subsp.canum(L.) 
Bonnier 

Sak047 

ɰʰˋʾ˂ʶʽˇ Plantae 

ʅˎ˄ˇ˃ˇˍʰ˅ʾʰ ɮʴʴʶʽˈˋˉʶˊ˃ʰ 

ʁ˃ˇˍʰ˅ʾʰ ɲʽˁˇˍʹ˂ˏʵˇ˄ʰ 

ʆʱ˅ʹ Malvales 

ʁʽˁˇʴʷ˄ʶʽʰ Cistaceae 

ɱʷ˄ˇˌ Helianthemum 

ɳʾʵˇˌ H. nummularium/ H. 
oelandicum 

HELIANTHEMUM 

NUMMULARIUM(L.) MILL. 

HELIANTHEMUMOELANDICUM 
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Helianthemumoelandicum: ʃʰˊˈ˃ˇʽˇ ˃ʶ ˍˇ Helianthemumnummularium, ʰ˂˂ʱ ˍʰ ˒ˏ˂˂ʰ ʶʾ˄ʰʽ 
˃ʽˁˊˈˍʶˊʰΣ ˒ʰʽʱ ˁʰʽ ˋˍʽˌ ʵˏˇ ˉ˂ʶˎˊʷˌΣ ˔ʰ˃ʹ˂ˈˍʶˊʰ ˔˖ˊʾˌ ˊʰʲʵ˗ˋʶʽˌΦ ʃʷˍʰ˂ʰ п-8mm. 
ʊˏʶˍʰʽ ˋʶ ʲˊʰ˔˗ʵʶʽˌ ʰˋʲʶˋˍˇ˂ʽʻʽˁʷˌ ˉ˂ʰʴʽʷˌ ˃ʶ ˅ʶˊʱ ˂ʽʲʱʵʽʰΣ ˋˍʰ флл-мслл˃Φ ˎ˕ˈ˃ʶˍˊˇΦ 
ʅˎ˄ʰ˄ˍʱˍʰʽ ˋʶ ʲˇˎ˄ʱ ˍʹˌ ʹˉʶʽˊ˖ˍʽˁʺˌ ˔˗ˊʰˌ ˁʰʽ ˍʹˌ ʃʶ˂ˇˉˇ˄˄ʺˋˇˎ ˁʰʽ ˋˍʹ˄ ˁʶ˄ˍˊʽˁʺ ˁʰ̔ 
˄ˈˍʽʰ ɳˎˊ˗ˉʹΦ ʋʰˊʰˁˍʹˊʾʸʶˍʰʽ˖ˌˉˇ˂ˏ˃ʶˍʰʲ˂ʹˍˈ (Stridetal.,  2020) 
 

ʊˎˍˇ˔ʹ˃ʶʾʰ-ɾʶˍʰʲˇ˂ʾˍʶˌ 
Helianthemumnummularium(L.) Mill: ʶʾ˄ʰʽ ʷ˄ʰˌ ʻʱ˃˄ˇˌ ˉˇˎ ʰ˄ʰˉˍˏˋˋʶˍʰʽ ˋʶ ˃ʶʴʱ˂ˇ ˎ˕ˈ˃ʶˍˊˇ 
ˈˉˇˎ ʰ˄ˍʽ˃ʶˍ˖ˉʾʸʶʽ ˎ˕ʹ˂ˈ ʶˉʾˉʶʵˇ ˋˍˊʶˌ. (Agostinietal., 2020)Σ ʴʶʴˇ˄ˈˌ ˉˇˎ ʵʽˁʰʽˇ˂ˇʴʶʾ ˍʹ˄ 
ˎ˕́˂  ̋ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʺ ˍˇˎ ʽˁʰ˄ˈˍʹˍʰΣˈˉ˖ˌ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ˋˍʹ˄ ˋˎ˄ʷ˔ʶʽʰΣ ˁʰʻ˗ˌ ˈˉ˖ˌ ʶʾ˄ʰʽ 
ʴ˄˖ˋˍˈ ˍʰ ˒ˎˍʱ ˉˇˎ ˎ˒ʾˋˍʰ˄ˍʰʽ ˋˍˊʶˋˇʴˈ˄ʶˌ ˋˎ˄ʻʺˁʶˌ ˎˉʶˊˁ˒ˊʱʸˇˎ˄ ʴˇ˄ʾʵʽʰΣ ˉʰˊʱʴˇ˄ˍʰˌ 
ˎ˕ʹ˂ʱ ˉˇˋˇˋˍʱ ʵʶˎˍʶˊˇʴʶ˄˗˄ ˃ʶˍʰʲˇ˂ʽˍ˗˄Φʁʽʴ˂ˎˁˇˋʾʵʶˌˁʶˊˁʶˍʾ˄ʹˌ ʶ˃˒ʰ˄ʾʸˇ˄ˍʰʽ ʰ˄ʱ˃ʶˋʰ 
ˋˍʽˌ ˁˏˊʽʶˌ ˉˇ˂ˎ˒ʰʽ˄ˇ˂ʽˁʷˌ ʶ˄˗ˋʶʽˌ ˁʰʽ ˍʰ ˉʰˊʱʴ˖ʴʰ ˍʹˌ ˁʰ˃ˉ˒ʶˊˈ˂ʹˌΣ ˍʰ ˔˂˖ˊˇʴʶ˄ʽˁʱ ˁʰʽ 
ˍʰ ʴʰ˂˂ʽˁʱ ˒ʰʽ˄ˎ˂ˇˁʰˊʲˇ˅ˎ˂ʽˁʱ ˇ˅ʷʰ ʶʾ˄ʰʽ ʶˉʾˋʹˌ ˉʰˊˈ˄ˍʰ ˋˍʰ ˉˇ˂ʽˁʱ ʶˁ˔ˎ˂ʾˋ˃ʰˍʰ ( Pirvu 
&Nicu, 2017). 
ʅʶ ˃ʶ˂ʷˍʹ ˉˇˎ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ʰˉˇ˃ˇ˄˗ʻʹˁʰ˄ ˇˁˍ˗ ʶ˄˗ˋʶʽˌ ˋʶ ʰʽʻʰ˄ˇ˂ʽˁˈ ʶˁ˔ˏ˂ʽˋ˃ʰ Υ 
p-hydroxybenzoicacid, tiliroside, kaempferol, astragalin, quercetin, plantainosideB, quercetin-
3-O-glucoside, andquercetin-3-O-glucuronide (Agostinietal., 2020). 
 

ɰʽˇ˂ˇʴʽˁʷˌ ʵˊʱˋʶʽˌ 
ɳˁ˔ˎ˂ʾˋ˃ʰ̱ ʰˍˇˎHelianthemumnummularium (L.) Millʶ˃˒ʱ˄ʽˋʰ˄ʽˋ˔ˎˊʺʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʺʵˊʱˋʹ, 
ʽˁʰ˄ˇˉˇʽʹˍʽˁʺʰ˄ˍʽ˃ʽˁˊˇʲʽʰˁʺʵˊʱˋʹʷ˄ʰ˄ˍʽE. coliATCC 8739 ˁʰʽS. aureusATCC 6538, 
S.typhimurium̀ ˍʶ˂ʷ˔ʹATCC 14028 ˁ ʰʽS. enterritidisATCC 13076(Agostinietal., 2020). 

 
ʃʰˊʰʵˇˋʽʰˁʷˌ ˔ˊʺˋʶʽˌ 

ʆʰ ʁʾ ʵʹ ˍˇˎ ʹ˂ʽʱ˄ʻʶ˃ˇˎ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˉʰˊʰʵˇˋʽʰˁʱ ˖ˌ˒ˎˋʽˁˈ ˒ʱˊ˃ʰˁˇ ˋˍʹ ˂ʰʿˁʺ 
ʽʰˍˊʽˁʺ ʰˉˈ ˍˇˎˌ ˄ˍˈˉʽˇˎˌ ˋˍʹ˄ ɹˋˉʰ˄ʾʰ ˁʰʽ ˍʹ˄ ɮ˃ʶˊʽˁʺ. ʆʰ ˒ˏ˂˂ʰ ˁʰʽ ˍʰ ʱ˄ʻʹ 
ʵʽʰ˒ˇˊʶˍʽˁ˗˄ ʶʽʵ˗˄ Helianthemum ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˉʰˊʰʵˇˋʽʰˁʱ ˖ˌ ʰ˄ˍʽ˒˂ʶʴ˃ˇ˄˗ʵʹΣ 
ʰ˄ˍʽʶ˂ˁˇʴˈ˄,h ʶˉˇˎ˂ ˖ˍʽˁʱ ˉ˂ʹʴ˗˄Σ ʰ˄ˍʽˉʰˊʰˋʽˍʽˁʱΣ ʰ˄ˍʽ˃ʽˁˊˇʲʽʰˁʱΣ ʰ˄ʰ˂ʴʹˍʽˁʱΣ 
ˁˎˍˍʰˊˇˍˇ˅ʽˁʱ ˁʰʽ ʰʴʴʶʽˇʵʽʰˋˍʰ˂ˍʽˁʱΦ όaƻǊŀƎŀŜǘŀƭΦΣ нлмоύ 
 
ʅˍʹ˄ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰ ʵʶ˄ ˎˉʱˊ˔ˇˎ˄ ˃ʶ˂ʷˍʶˌ ʴʽʰ ˍˇˎˌ ʵʶˎˍʶˊˇʴʶ˄ʶʾˌ ˃ʶˍʰʲˇ˂ʾˍʶˌ Σˍʽˌ ʲʽˇ˂ˇʴʽˁʷˌ 
ʵˊʱˋʶʽˌ ˁʰʽ ˍʽˌ ˉʰˊʰʵˇˋʽʰˁʷˌ ˔ˊʺˋʶʽˌ ˍˇˎ Helianthemumoelandicum. 
 

CISTUS 

Ť  ʴʷ˄ˇˌ Cistus ό˂ʰʵʰ˄ʽʷˌύ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˉʶˊʾˉˇˎ мс ʶʾʵʹ ˃ʶ ʶ˅ʱˉ˂˖ˋʹ ˋˍʹ ˄ˈˍʽʰ ˉʶˊʽˇ˔ʺ 
ˍʹˌ ɾʶˋˇʴʶʾˇˎΦ ʅˍʹ˄ ɳ˂˂ʱʵʰ ʰˉʰ˄ˍˇˏ˄ ˍʰ ʶʾʵʹ 
Cistuscreticus,   ˉʶˊʽˇˊʽˋ˃ʷ˄ʹˌ ˁʰˍʰ˄ˇ˃ʺˌ ʶʾʵˇˌ ˉˇˎ 
ʶ˃˒ʰ˄ʾʸʶˍʰʽ ˋʶ ˃ʶˊʽˁʷˌ ʻʷˋʶʽˌ ˋˍʹ ʲˈˊʶʽʰ ʃʾ˄ʵˇ ˁʰʽ ˋˍʹ 
ʴʶʽˍˇ˄ʽˁʺ ɮ˂ʲʰ˄ʾʰΦ ɴ̝ ʶʽ ˃ˇ˄ʰʵʽˁʺ ʻʷˋʹ ʶ˃˒ʱ˄ʽˋʹˌ ˋˍʹ˄ ɳ˂˂ʱʵʰ 
ˋˍʹ˄ ˉʶˊʽˇ˔ʺ ˍʹˌ ɲʰʵʽʱˌ ɴʲˊˇˎΦ 

ʆˇ ʴʷ˄ˇˌ ʶˁˉˊˇˋ˖ˉʶʾˍʰʽ ˋˍʹ˄ ˋˎ˂˂ˇʴʺ ˍ˖˄ ˒ˎˍ˗˄ ʰˉˈ ˍˇ 

Cistuscreticus.Ť  Cistuscreticus ɼʾˋˍˇˌ ˇ ɼˊʹˍʽˁˈˌ ʺ ɽʱʵʰ˄ˇ 

ʶʾ˄ʰʽ ʶʾʵˇˌ ˍʹˌ ɾʶˋˇʴʶʽʰˁʺˌ ʸ˗˄ʹˌΣ ˍˇ ˋˎ˄ʰ˄ˍʱ˃ʶ ˋˍʰ 

ˉʶˊʽˋˋˈˍʶˊʰ ʲˇˎ˄ʱ ˍʹˌ ɳ˂˂ʱʵˇˌ ˋʶ ʰˋʲʶˋˍˇ˂ʽʻʽˁʱ ʶʵʱ˒ʹΣ 

ˉʶˍˊ˗ʵʶʽˌ ˉ˂ʰʴʽʷˌ ˁʰʽ ʱʴˇ˄ʶˌ ˉʶˊʽˇ˔ʷˌΣ ˁʰ˂ʱ ˋˍˊʰʴʴʽʸˈ˃ʶ˄ʰ 

ʶʵʱ˒ʹΣ ˃ˉˇˊʶʾ ˄ʰ ʶˎʵˇˁʽ˃ʺˋʶʽ ˁʰʽ ˋˍˇ ˁˊˏˇ ʰ˂˂ʱ ˁʰʽ ˋʶ ˉʰˊʰʻʰ˂ʱˋˋʽʶˌ ˉʶˊʽˇ˔ʷˌ ˋʶ 

ˎ˕ˈ˃ʶˍˊˇ ʰˉˈ л-флл ˃ʷˍˊʰΦhttps:// www.agriamanitaria.gr/cistus-creticus 

CISTUSCRETICUS 

https://www.agriamanitaria.gr/cistus-creticus
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ɰˇˍʰ˄ʽˁʺ ˁʰˍʱˍʰ˅ʹ 
ɱʽʰ ˍˇ ʶʾʵ̩̌ Cistuscriticuś  ̡ ˇˍʰ˄ʽˁʺ ˁʰˍʱˍʰ˅ʹ ʶʾ˄ʰʽΥ 

 
 
 
 
 
 

 
 

ɾˇˊ˒ˇ˂ˇʴʽˁʱ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ 
Cistuscreticus: ɳʾ˄ʰʽ ʻʱ˃˄ˇˌ ˉˇ˂ˏˁ˂ʰʵˇˌ ˃ʶ ˁˇ˄ˍʷˌΣ ˂ʶˎˁʷˌΣ ˁˇ˂˂˗ʵʶʽˌ ˍˊʾ˔ʶˌ ˁʰʽ ˒ˏ˂˂ʰ 
ʷ˃˃ʽˋ˔ʰΣ ʰ˄ˍʾʻʶˍʰΣ ʰʵʶ˄˗ʵʹΣ ˁˎ˃ʰˍʽˋˍʱ ˋˍʰ ˉʶˊʽʻ˗ˊʽʰΦ ɯ˄ʻʹ ˃ʷ˔ˊʽ сcm ˃ʶ ˋʷˉʰ˂ʰ ˁˇ˄ˍʱ 
ˁʰʽ ˉʷˍʰ˂ʰ ˊˈʵʽ˄ʰ ˃ʶ ʽʵʽʰʾˍʶˊʹ ˃ˇˊ˒ʺΣ ʰ˒ˇˏ ˃ˇʽʱʸˇˎ˄ ˋʰ˄ ˍˋʰ˂ʰˁ˖˃ʷ˄ʰΣ ʅˎ˔˄ʱ ˋʶ 
˃ʶʴʱ˂ˇˎˌ ˉ˂ʹʻˎˋ˃ˇˏˌ ˋʶ ˉʶˍˊ˗ʵʶʽˌ ˉ˂ʰʴʽʷˌ ˁʰʽ ʻʰ˃˄ˈˍˇˉˇˎˌΦ όStridetal.,  2020) 

 
ʊˎˍˇ˔ʹ˃ʶʾʰ-ɾʶˍʰʲˇ˂ʾˍʶˌ 

ʆˇ Cistuscreticus L., ʶʾ˄ʰʽ ʷ˄ˍˇ˄ʰ ʰˊ˖˃ʰˍʽˁˈ ʶʾʵˇˌ ʰˉˈ ˍʹ˄ ˉʶˊʽˇ˔ʺ ˍʹˌ ɾʶˋˇʴʶʾˇˎΣ ˉʶˊʽʷ˔ʶʽ 
ʵʽʱ˒ˇˊʰ ʵʽˍʶˊˉʷ˄ʽʰ ˉˇˎ ˒ʷˊˇˎ˄ ˍˇ˄ ˂ʰʲʵʰ˄ʽˁˈˋˁʶ˂ʶˍˈΦ ɾˇ˄ˇˍʶˊˉʷ˄ʽʰ ˁʰʽ ˋʶˋˁʽˍʶˊˉʷ˄ʽʰ 
ˎʵˊˇʴˇ˄ʱ˄ʻˊʰˁʶˌ ˃ʶ ʰ-ˉʽ˄ʷ˄ʽˇΣ ˁʰ˃˒ʷ˄ʽˇ ˁʰʽ ŀ-ŎǳōŜōŜƴŜ  ˖ˌ ˁˏˊʽʰ ˋˎˋˍʰˍʽˁʱΦ ʅˍˇ ʷ˂ʰʽˇ 
ˍ˖˄ ˒ˏ˂˂˖˄ ʲˊʾˋˁˇ˄ˍʰʽ ˇ˅ˎʴˇ˄˖˃ʷ˄ʰ ʵʽˍʶˊˉʷ˄ʽʰ ˁʰʽ ʵʽˍʶˊˉʷ˄ʽʰˎʵˊˇʴˇ˄ʱ˄ʻˊʰˁ˖˄ ˃ʶ 
˃ʰ˄ˇː˂ˇ˅ʶʾʵʽˇ ˁʰʽ ˋˁ˂ʰˊʷ˄ʽˇΣ ʶ˄˗ ˋˍˇ ʷ˂ʰʽˇ ʱ˄ʻʶ˖˄ʲˊʾˋˁˇ˄ˍʰʽˇ˅ˎʴˇ˄˖˃ʷ˄ʰʵʽˍʶˊˉʷ˄ʽʰ ˁʰʽ 
ʵʽˍʶˊˉʷ˄ʽʰΣ ˎʵˊˇʴˇ˄ʱ˄ʻˊʰˁ˖˄ ˃ʶ ˃ʰ˄ˇː˂ʽˁˈ ˇ˅ʶʾʵʽˇ ˁʰʽ ʰʲʽʶˍʰˍˊʽʷ˄ʽˇόAbu-Orabietal., 
2020). ʅʶ ˎʵʰˍʽˁʱ ʵʽʰ˂ˏ˃ʰˍʰ ˎˉʱˊ˔ˇˎ˄ ʶ˂˂ʰʴʽˍʰ˄˄ʾ˄ʶˌ όˉˇˎ˄ʽˁʰ˂ʰʴʾ˄ʹ ˁʰʽ ʴʰ˂˂ʽˁʺ 
ˉˇˎ˄ʽˁʰ˂ʰʴʾ˄ʹύ ˁʰʽ ʌ (Lukasetal., 2021). 
 

ɰʽˇ˂ˇʴʽˁʷˌ ʵˊʱˋʶʽˌ 
ʆʰ ʷ˂ʰʽʰ ˍ˖˄ ˒ˏ˂˂˖˄ ˁʰʽ ˍ˖˄ ʱ˄ʻʶ˖˄ ʶ˃˒ʰ˄ʾʸˇˎ˄ ˔ʰ˃ʹ˂ʺ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʺ ʵˊʱˋʹΣ ʶ˄˗ ˍʰ 
ʰˁʰˍʷˊʴʰˋˍʰ ʶˁ˔ˎ˂ʾˋ˃ʰˍʰ ό˃ʶʻʰ˄ˇ˂ʽˁʱΣ ʲˇˎˍʰ˄ˇ˂ʽˁʱΣ ˎʵʰˍʽˁʱύ ʶˁʵʹ˂˗˄ˇˎ˄ ˎ˕ʹ˂ʺ 
ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʺ ʵˊʱˋʹΦ (Abu-Orabietal., 2020) (Lukasetal., 2021).ʅˍʹ˄ ʶ˂˂ʹ˄ʽˁʺ ʰʴˇˊʱ 
ˁˎˁ˂ˇ˒ˇˊˇˏ˄ ˋˎ˃ˉ˂ʹˊ˗˃ʰˍʰ ʵʽʰˍˊˇ˒ʺˌ ˃ʶ ʶˁ˔ˏ˂ʽˋ˃ʰ ˍˇˎ ˖ˌ ˍˇ˄˖ˍʽˁʱ ˍʹˌ ˒ˎˋʽˇ˂ˇʴʽˁʺ ̩
˂ʶʽˍˇˎˊʴʾʰ ̩ ˍˇˎ ʰ˄ˇˋˉˇʽʹˍʽˁˇˏˋˎˋˍʺ˃ʰˍˇˌΦʅˍ́ ˄ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰ ʷ˔ʶʽ ʰ˄ʰ˒ʶˊʻʶʾ  ˁʰ˂ʺ 
ʰ˄ˍʽ˃ʽˁˊˇʲʽʰˁʺ ʵˊʱˋʹ ˍˇˎ ʶʾʵˇˎˌ ˁˎˊʾ˖ˌ ʷ˄ʰ˄ˍʽ S. aureus , B. subtiliˁ ʰʽ  
C.Albican(Demetzosetal., 1995). 
 

ʃʰˊʰʵˇˋʽʰˁʷˌ ˔ˊʺˋʶʽˌ 
ɶ ˔ˊʺˋʹ ˍˇˎ ˒ˎˍˇˏ ʶʾ˄ʰʽ ˉˇ˂˂ʰˉ˂ʺΥ ˖ˌ ʰ˄ˍʽ˒˂ʶʴ˃ˇ˄˗ʵʶˌ ʰ˄ˍʽʶ˂ˁˇʴˈ˄ˇΣʴʽʰ ˍʹ˄ ʶˉˇˏ˂˖ˋʹ 
ˉ˂ʹʴ˗˄Σ ʰ˄ˍʽ˃ʽˁˊˇʲʽʰˁˈ Σ ʰ˄ˍʽ˃ˎˁʹˍʽʰˋʽˁ̍ Σ ʰ˄ˍʽʿˁˈΣ ˁˎˍˍʰˊˇˍˇ˅ʽˁˈˁ˂ˉ όAbu-Orabietal., 
2020).ɶ ˊʹˍʾ˄ʹ ˉˇˎ ˉʶˊʽʷ˔ʶˍʰʽ ˋˍʽˌ ʰʵʶ˄˗ʵʶʽˌ ˍˊʾ˔ʶˌ ˍ˖˄ ˒ˏ˂˂˖˄ ˍˇˎ ˒ˎˍˇˏ ˋˎ˂˂ʷʴʶˍʰʽ ˋˍʹ 
ɼˊʺˍʹ ˈˉˇˎ ʶ˄ʵʹ˃ʶʾ ˍˇ ˒ˎˍˈΣ  ʰˉˈ ˍˇ˄ ˍˇˉʽˁˈ ˉ˂ʹʻˎˋ˃ˈ ʴʽʰ ˍʽˌ ʰˊ˖˃ʰˍʽˁʷˌ ˁʰʽ 
˒ʰˊ˃ʰˁʶˎˍʽˁʷˌ ˍʹˌ ʽʵʽˈˍʹˍʶˌ όDemetzosetal., 1995). ʅʺ˃ʶˊʰΣ ʰ˒ʶ˕ʺ˃ʰˍʰΣ ʶˁ˔ˎ˂ʾˋ˃ʰˍʰ ʺ 
ˁˊʷ˃ʶˌ ʲˇˍʱ˄˖˄ ˁʰˍʰ˄ʰ˂˗˄ˇ˄ˍʰʽ ʺ ʶ˒ʰˊ˃ˈʸˇ˄ˍʰʽ ʴʽʰ ˍʹ ʻʶˊʰˉʶʾʰ ˉΦ˔Φ ʴˊʾˉʹˌΣ 
ʰ˄ʰˉ˄ʶˎˋˍʽˁ˗˄ ʵʽʰˍʰˊʰ˔˗˄Σ ʲˇˊʶ˂ʽ˗ˋʶ˖˄ ʺ ʵʶˊ˃ʰˍʽˁ˗˄ ʁ ˊʶʻʽˋ˃˗˄ (Lukasetal., 2021) 
 
ʆʰ ʶʾʵʹ Cistus̝ ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˋˎ˄ʺʻ˖ˌ ˋʶ ˉˇ˂˂ʷˌ ˃ʶˋˇʴʶʽʰˁʷˌ ˔˗ˊʶˌ ˋˍʹ˄ ˉʰˊʰʵˇˋʽʰˁʺ 
˂ʰʿˁʺ ʽʰˍˊʽˁʺ ˖ˌ ʰ˄ˍʽʵʽʰˊˊˇʿˁ ɦˁʰʽ ʴʽʰ ˍʹ ʻʶˊʰˉʶʾʰ ʵʽʰ˒ˈˊ˖˄ ʵʶˊ˃ʰˍʽˁ˗˄ ˉʰʻʺˋʶ˖˄ ɳ˄˗ 
ˋ̱ ʹ˄ ˉʰˊʰʵˇˋʽʰˁʺ ʽʰˍˊʽˁʺ ˍʹˌ ɹˇˊʵʰ˄ʾʰˌ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˍʰ ʶʾʵʹ Cistus ʴʽʰ ˍʹ ʻʶˊʰˉʶʾʰ 

ɰʰˋʾ˂ʶʽˇ Plantae 

ʅˎ˄ˇ˃ˇˍʰ˅ʾʰ ɮʴʴʶʽˈˋˉʶˊ˃ʰ 

ʁ˃ˇˍʰ˅ʾʰ ɲʽˁˇˍʹ˂ˏʵˇ˄ʰ 

ʆʱ˅ʹ Malvales 

ʁʽˁˇʴʷ˄ʶʽʰ Cistaceae 

ɱʷ˄ˇˌ Cistus 

ɳʾʵˇˌ C. creticus 
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ˉˇ˂˂ʰˉ˂˗˄ ˉʰʻʺˋʶ˖˄ ˈˉ˖ˌ ʹ ˇˎˊʽˁʺ ʰˊʻˊʾˍʽʵʰΣ ʷ˂ˁʹΣ ʴʰˋˍˊʶ˄ˍʶˊʽˁʷˌ ʵʽʰˍʰˊʰ˔ʷˌΣˇ  
ʵʽʰʲʺˍʹˌΣ ˁʰʻ˗ˌ ˁʰʽ ʴʽʰ ˍʹ˄ ˃ʶʾ˖ˋʹ ˍʹˌ ʴ˂ˎˁˈʸʹˌ ˋˍˇ ʰʾ˃ʰΦ όAbu-Orabietal., 2020) 
 
 
 
 
 
 
 
 

1.3. IRIDACEAE 

1.3.1. IRIS 

ɶ ʲˇˍʰ˄ʽˁʺ ˇʽˁˇʴʷ˄ʶʽʰ Iridaceaeh ˄ʺˁʶʽ ˋˍʹ ˍʱ˅ʹ Asparagales, ˉʺˊʶ ˍˇ ˈ˄ˇ˃ʱ ˍʹˌ ʰˉˈ ˍʽˌ 
ʾˊʽʵʶˌΣ ˉˇˎ ʶˍˎ˃ˇ˂ˇʴʽˁʱ ˋʹ˃ʰʾ˄ʶʽ ˇˎˊʱ˄ʽˇ ˍˈ˅ˇΣ ˉʰˊʰˉʷ˃ˉˇ˄ˍʰˌ ˋˍʰ 
ˉˇ˂˂ʱ ʵʽʰ˒ˇˊʶˍʽˁʱ ˔ˊ˗˃ʰˍʰ ˍˇˎ ʴʷ˄ˇˎˌΦ ʇˉʱˊ˔ˇˎ˄ сс ʰˉˇʵʶˁˍʱ 
ʴʷ˄ʹ ˃ʶ ˋˏ˄ˇ˂ˇ ʴΦ ннпп ʶʾʵʹ ˉʰʴˁˇˋ˃ʾ˖ˌ όChristenhusz&Byng 2016). 
ʃʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˃ʽʰ ˋʶʽˊʱ ʰˉˈ ʱ˂˂ʰ ʴ˄˖ˋˍʱ ˁʰ˂˂ʽʶˊʴˇˏ˃ʶ˄ʰ ˒ˎˍʱΣ 
ˈˉ˖ˌ ˒ˊʷʸʽʶˌΣ ʴ˂ʰʵʽˈ˂ʶˌ ˁʰʽ ˁˊˈˁˇˎˌΦ ɾʷ˂ʹ ʰˎˍʺˌ ˍʹˌ ˇʽˁˇʴʷ˄ʶʽʰˌ 
ʶʾ˄ʰʽ ˉˇ˂ˎʶˍʺ ˒ˎˍʱΣ ˃ʶ ʲˇ˂ʲˈΣ ˁˇˊ˃ˈ ʺ ˊʾʸ˖˃ʰΦ ʆʰ ˒ˎˍʱ 
ʰ˄ʰˉˍˏˋˋˇ˄ˍʰʽ ˈˊʻʽʰ ˁʰʽ ʷ˔ˇˎ˄ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˒ˏ˂˂ʰ 
˃ˇ˄ˇˁˇˍˎ˂ʺʵˇ˄˖˄ ˒ˎˍ˗˄.ʆˇ ʴʷ˄ˇˌ ʶˁˉˊˇˋ˖ˉʶʾˍʰʽ ˋˍʹ˄ ˋˎ˂˂ˇʴʺ ˍ˖˄ 
˒ˎˍ˗˄ ʰˉˈ ˍʽˌ ʃˊʷˋˉʶˌ ʰˉˈ ˍʰ ˉʰˊʰˁʱˍ˖ ʶʾʵʹ 

 
 
 
 
 

 

ɰˇˍʰ˄ʽˁʺ ˁʰˍʱˍʰ˅ʹ  
ɱʽʰ ˍʰ ʶʾʵʹIrispseudacorusL  ˁ ʰʽ Irissintenisii ́  ̡ ˇˍʰ˄ʽˁʺ ˁʰˍʱˍʰ˅ʹ ʶʾ˄ʰʽΥ 

 
 
 
 
 
 
 
 
 
 
 
 
 

ɾˇˊ˒ˇ˂ˇʴʽˁʱ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ 
IrispseudacorusL.: h ˄̒ˇ˒ˈˊˇ ˉˇ˂ˎʶˍʷˌ ˒ˎˍˈ 100ς150 cm (39ςрф ƛƴύ ʺ ˉʽˇ ˋˉʱ˄ʽʰ ʷ˖ˌ н ƳΣ ˃ʶ 
ˈˊʻʽʰ ˒ˏ˂˂ʰ ˃ʺˁˇˎˌ ʷ˖ˌ фл ŎƳ ˁʰʽ о ŎƳˉ˂ʱˍˇˌΦ ʆʰ ʱ˄ʻʹ ʷ˔ˇˎ˄ ʷ˄ˍˇ˄ˇ ˁʾˍˊʽ˄ˇ ˔ˊ˗˃ʰ, 7ς10 

Iris 

IrissintenisiiJanka SAK046 
IrispseudacorusL. SAK061a 

ɰʰˋʾ˂ʶʽˇ Plantae 

ʅˎ˄ˇ˃ˇˍʰ˅ʾʰ ɮʴʴʶʽˈˋˉʶˊ˃ʰ 

ʁ˃ˇˍʰ˅ʾʰ ɲʽˁˇˍʹ˂ˏʵˇ˄ʰ 

ʆʱ˅ʹ Asparagales 

ʁʽˁˇʴʷ˄ʶʽʰ Iridaceae 

ɱʷ˄ˇˌ Iris 

ɳʾʵˇˌ I. sintenisiiJanka/ 
I.pseudacorusL. 

IRIS PSEUDACORUS L. 

IRIS SINTENISII JANKA 
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cm, ˃ʶ ˍʹ˄ ˍˎˉʽˁʺ ˃ˇˊ˒ʺ ʾˊʽʵʰˌΦ ʁ ˁʰˊˉˈˌ ʶʾ˄ʰʽ ˃ʽʰ ˅ʹˊʺ ˁʱ˕ˇˎ˂ʰ пςт ŎƳΣ ˉˇˎ ˉʶˊʽʷ˔ʶʽ 
ˉˇ˂ˎʱˊʽʻ˃ˇˎˌ ˋˉˈˊˇˎˌ ˃ʶ ʰ˄ˇʽ˔ˍˈ ˁʰˋˍʰ˄ˈ ˔ˊ˗˃ʰ όStridetal.,  2020) 
 
ʆˇ Irissintenisii: ʶʾ˄ʰʽ ʶʾʵˇˌ  ˃ʶ ˕ʹ˂ˇˏˌ ˂ʶˉˍˇˏˌ ˃ʾˋ˔ˇˎˌΣ ʽ˗ʵʶˌ-ˁˎʰ˄ˈ ˔ˊ˗˃ʰ ʰ˄ʻʷ˖˄ˁʰʽ 
˃ʰˁˊʽʱ ˒ˏ˂˂ʰ ˉˇˎ ˃ˇʽʱʸˇˎ˄ ˃ʶ ʴˊʰˋʾʵʽΦ ɳʾ˄ʰʽ ˊʽʸ˖˃ʰˍ˗ʵʶˌ ˉˇ˂ˎʶˍʷˌ ˒ˎˍˈΣ ˃ʶ ʶ˅ʱˉ˂˖ˋʹ 
ʰˉˈ ˔ˇˊˍˇ˂ʽʲʱʵʽʰ όˋˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄ʹˌ ˍʹˌ ˋˍʷˉʰˌύ ˍʹˌ ɳˎˊ˗ˉʹˌΣ ʄ˖ˋʾʰˌ ˁʰʽ ˍʹˌ 
ʆˇˎˊˁʾʰˌΦ ɼʰ˂˂ʽʶˊʴʶʾˍʰʽ˖ˌˁʰ˂˂˖ˉʽˋˍʽˁˈ˒ˎˍˈˋʶʶˏˁˊʰˍʶˌˉʶˊʽˇ˔ʷˌόStridetal.,  2020). 
 

ʊˎˍˇ˔ʹ˃ʶʾʰ-ɾʶˍʰʲˇ˂ʾˍʶˌ 
ɶ ˇʽˁˇʴʷ˄ʶʽʰ Iridaceaeʁ ʾ˄ʰʽ ʴ˄˖ˋˍˈ ˈˍʽ ˉʰˊʱʴʶʽ ʷ˄ʰ ʶˎˊˏ ˒ʱˋ˃ʰ ˍ˖˄ ʵʶˎˍʶˊˇʴʶ˄˗˄ 
˃ʶˍʰʲˇ˂ʽˍ˗˄Φ ʁʽ ˁˏˊʽˇʽ ˃ʶˍʰʲˇ˂ʾˍʶˌ ˉˇˎ ʷ˔ˇˎ˄ ʰˉˇ˃ˇ˄˖ʻʶʾΣˉʶˊʽ˂ʰ˃ʲʱ˄ˇˎ˄ʽˋˇ˒˂ʰʲˇ˄ˇʶʽʵʺΣ 
˒˂ʰʲˇ˄ˇʶʽʵʺΣ ˍˊʽˍʶˊˉʶ˄ˇʶʽʵʺΣ ˁʽ˄ˈ˄ʶˌΣ ˅ʰ˄ʻˈ˄ʶˌ ˁʰʽ ʰˉ˂ʷˌ ˒ʰʽ˄ˇ˂ʽˁʷˌʶ˄˗ˋʶʽˌΦ ʁʽ 
˒ˎˍˇ˔ʹ˃ʽˁʷˌ ʷˊʶˎ˄ʶˌ ˋʶ ʵʽʱ˒ˇˊʰ ʶʾʵʹ ˉˇˎ ʰ˄ʺˁˇˎ˄ ˋʶ ʰˎˍʺ ˍʹ˄ ˇʽˁˇʴʷ˄ʶʽʰ ʷʵʶʽ˅ʰ˄ ʶˉʾˋʹˌ 
ˍʹ˄ ˉʰˊˇˎˋʾʰ ˍˊʽˍʶˊˉʶ˄ʾ˖˄Σ ʽˊʽʵʰ˂˗˄Σ ˅ʰ˄ʻˇ˄˗˄Σ ˁʽ˄ˇ˄˗˄Σ ˁʰʽ ˋˍʽ˂ʲʶ˄ʾ˖˄(Singabetal., 2016). 
ʆʰ ʽˋˇ˒˂ʰʲˇ˄ˇʶʽʵʺˁʰʽ ˇʽ ˅ʰ˄ʻˈ˄ʶˌ ˍˏˉˇˎ ˄ʽʴˊʽˁʾ˄ʹˌΣ ˍʶˁˍˇˊʽʴʶ˄ʾ˄ʹˌΣ ʶˉʷˍˊʶ˕ʰ˄ ˍʹ ʵʽʱˁˊʽˋʹ 
ˍˇˎ I. Pseudacorushˉˈ ˍʰ ʱ˂˂ʰ ʶʾʵʹΣ ˎˉˇʴˊʰ˃˃ʾʸˇ˄ˍʰˌ ˍʹ ˋʹ˃ʰˋʾʰ ʰˎˍ˗˄ ˍ˖˄ ˃ʶˍʰʲˇ˂ʽˍ˗˄ 
ˋˍʹ˄ ʶ˃˒ʱ˄ʽˋʹ ʲʽˇʵˊʰˋˍʽˁˈˍʹˍʰˌΦ ɳˉʾˋʹˌΣ ˍʰ ˍˊʽˍʶˊˉʶ˄ʽˁʱ ˇ˅ʷʰΣ ˍʰ ʽˊʽʵʰ˂ʾʵʽʰΣ ˇʽ 
ˍˊʽʰˁˎ˂ˇʴ˂ˎˁʶˊˈ˂ʶˌ ˁʰʽ ˍʰ ˁʶˊʰ˃ʾʵʽʰ ʰ˄ˍʽˉˊˇˋ˗ˉʶˎʰ˄ ˍˇˎˌ ˃ʶˍʰʲˇ˂ʾˍʶˌ ˉˇˎ ʰ˄ʽ˔˄ʶˏʻʹˁʰ˄ 
ˋʶ ˃ʶʴʰ˂ˏˍʶˊʹ ʰ˒ʻˇ˄ʾʰ ˋˍˇ I. Pseudacorus(Singabetal., 2016) 

 
ɰʽˇ˂ˇʴʽˁʷˌ ʵˊʱˋʶʽˌ 

ɳˁ˔ˎ˂ʾˋ˃ʰˍʰ ˁʰʽ ˁʰʻʰˊʷˌ ʶ˄˗ˋʶʽˌ ˍ˖˄ ˉˊˇʰ˄ʰ˒ʶˊʻʷ˄ˍ˖˄ ʶʽʵ˗˄ ʰ˄ʰ˒ʷˊʻʹˁʶ ˈˍʽ ʵʽʰʻʷˍˇˎ˄ 
ʰ˄ˍʽ˒˂ʶʴ˃ˇ˄˗ʵʶʽˌΣ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʷˌΣ ˒ˎˍˇˇʽˋˍˊˇʴˈ˄ʶˌΣ ʰ˄ˍʽʵʽʰʲʹˍʽˁʷˌΣ 
ʹˉʰˍˇˉˊˇˋˍʰˍʶˎˍʽˁʷˌΣ ˎˉˇ˂ʽˉʽʵʰʽ˃ʽˁʷˌΣ ʰ˄ˇˋˇˍˊˇˉˇˉˇʽʹˍʽˁʷˌΣ ʰ˄ˍʽ˃ʶˍʰ˂˂ʰ˅ʽˇʴˈ˄ʶˌΣ 
ʰ˄ˍʽ˃ʽˁˊˇʲʽʰˁʷˌΣ ʰ˄ˍʽˁʰˊˁʽ˄ʽˁʷˌΣ ˁˎˍˍʰˊˇˍˇ˅ʽˁʷˌΣ ʰ˄ˍʽˁʰˍʰʻ˂ʽˉˍʽˁʷˌΣ ʰ˄ˍʽ˔ˇ˂ʽ˄ʶˋˍʶˊʰˋʽˁʷˌ 
ˁʰʽ ˃ʰ˂ʰˁʽˇˁˍˈ˄ʶˌ ʵˊʱˋʶʽˌ (Singabetal., 2016) 
ʆˇ I. pseudacorus ʷ˔ʶʽ ʽˋ˔ˎˊʺ ʰ˄ʰˋˍʰ˂ˍʽˁʺ ʵˊʱˋʹ тмΣп ˁʰʽ урΣу҈ ʷ˄ʰ˄ˍʽ ˍˇˎ ˋ˔ʹ˃ʰˍʽˋ˃ˇˏ 
ʲʽˇ˒ʾ˂˃ ˍ˖˄ MRSA ˁ ʰʽ MSSA˃ ʽˁˊˇˇˊʴʰ˄ʽˋ˃˗˄ Σ ʰ˄ˍʾˋˍˇʽ˔ʰΦ  
Ť  ˃ʁ̒ ʰ˄ˇ˂ʽˁˈ ʶˁ˔ˏ˂ʽˋ˃ʰ ʰˉˈ ˊʾʸʶˌ ˍˇˎ I. pseudacorus ʶˁʵʹ˂˗˄ʶʽ ʰ˄ˍʽ˃ʽˁˊˇʲʽʰˁʺ ʵˊʱˋʹΦ 
ɾʱ˂ʽˋˍʰ ˍʰ DǊŀƳ-ʻʶˍʽˁʱ ʲʰˁˍʺˊʽʰ ʶʾ˄ʰʽ ˉʽˇ ʶˎʰʾˋʻʹˍʰ ʰˉˈ ˍʰ DǊŀƳ-ʰˊ˄ʹˍʽˁʱ ˋˍʰ 
ʶˁ˔ˎ˂ʾˋ˃ʰˍʰ ʰˎˍʱ όʸ˗˄ʶˌ ʰ˄ʰˋˍˇ˂ʺˌ т -нпΣр ƳƳ ˁʰʽ л-мф ƳƳΣ ʰ˄ˍʾˋˍˇʽ˔ʰύΦ (Singabetal., 
2016). ɶ ˃ʰ˂ʰˁʽˇˁˍˈ˄ˇˌ ʵˊʱˋʹ ʶˁ˔ˎ˂ʾˋ˃ʰˍˇˌ ˒ˏ˂˂˖˄ ˁʰʽ ˊʽʸ˗˃ʰˍˇˌ I. 
pseudacorush ˅ʽˇ˂ˇʴʺʻʹˁʰ˄ ʷ˄ʰ˄ˍʽ ˋʰ˂ʽʴˁʰˊʽ˗˄ BiomphalariaalexandrinaΦ ʆʰ ʶˁ˔ˎ˂ʾˋ˃ʰˍʰ 
˒ˏ˂˂˖˄ ʷʵʶʽ˅ʰ˄ ʽˋ˔ˎˊˈˍʶˊʹ ʵˊʱˋʹ ʰˉˈ ʰˎˍʱ ˍ˖˄ ˊʽʸ˖˃ʱˍ˖˄Φ ʆʰ ʶˁ˔ˎ˂ʾˋ˃ʰˍʰ ˁ-ʶ˅ʰ˄ʾˇˎΣ 
˔˂˖ˊˇ˒ˇˊ˃ʾˇˎ ˁʰʽ ʵʽʰʽʻˎ˂ʰʽʻʷˊʰ˒ˏ˂˂˖˄ ʷʵʶʽ˅ʰ˄ ˍʹ˄ ʽˋ˔ˎˊˈˍʶˊʹ ˃ʰ˂ʰˁʽˇˁˍˈ˄ˇ ʵˊʱˋʹ 
ό[/фл Җнл ƳƎκ[Φ (Singabetal., 2016). ʅˍʹ˄ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰ ʷ˔ˇˎ˄ ˃ʶ˂ʶˍʹʻʶʾ ˁʰʽ ˍʰ ˉˍʹˍʽˁʱ 
ˋˎˋˍʰˍʽˁʱ  I. Pseudacorus̟ ˌ ˉˊˇˌ ˍʹ˄ʰ˄ˍʽʲʰˁˍʹˊʽʰˁʺ ʵˊʱˋʹ ʷ˄ʰ˄ˍʽ ʻʶˍʽˁ˗˄ ˁʰʽ ʰˊ˄ʹˍʽˁ˗˄ 
ˁʰˍʱ Gram ̡ ʰˁˍʹˊʾ˖˄ ˃ʶ ˋˎʴˁʶ˄ˍˊ˗ˋʶʽˌ MIC 3,75ςмр ˃g/ml(Ramtinetal., 2013) 
 

ʃʰˊʰʵˇˋʽʰˁʷˌ ˔ˊʺˋʶʽˌ 
ɮˉˈ ˍʹ˄ ʰˊ˔ʰʽˈˍʹˍʰΣ ˒ˎˍʱ ˍʹˌ ˇʽˁˇʴʷ˄ʶʽʰˌ LǊƛŘŀŎŜŀŜ ʷ˔ˇˎ˄ ˔ˊʹˋʽ˃ˇˉˇʽʹʻʶʾˋˍʹ ˂ʰʿˁʺ 
ʻʶˊʰˉʶˎˍʽˁʺ ʴʽʰ ˍʹ˄ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˁˊˎˇ˂ˇʴʺ˃ʰˍˇˌΣ ʴˊʾˉʹˌΣ ʶ˂ˇ˄ˇˋʾʰˌΣ ˉˇ˄ˈʵˇ˄ˍˇˎΣ  
˃̟ ˂˗ˉ˖˄ ˁʰʽ ʶʴˁʰˎ˃ʱˍ˖˄(Singabetal., 2016). ʅˍʹ˄ ˉʰˊʰʵˇˋʽʰˁʺ ʽʰˍˊʽˁʺ ˍʹˌ ɾˇʴʴˇ˂ʾʰˌΣ ˇʽ 
ʾˊʽʵʶˌ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰ˄ ˋˍʹ ʻʶˊʰˉʶʾʰ ʲʰˁˍʹˊʽʰˁ˗˄ ˂ˇʽ˃˗˅ʶ˖˄Φ ʁʽ ʾˊʽʵʶˌ 
˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰ˄ ʶˉʾˋʹˌ ʰˉˈ ˍˇˎˌ ɮˊ˔ʰʾˇˎˌ ɮʽʴˏˉˍʽˇˎˌόhƪōŀetal., 2022). ʆʷ˂ˇˌ ˍˇ ʰʽʻʷˊʽˇ 
ʷ˂ʰʽˇ ˍʹˌ  ʾˊʽʵʰˌ ʶʾ˄ʰʽ ʷ˄ʰ ʰˉˈ ˍʰ ˉʽˇ ˉˇ˂ˏˍʽ˃ʰ ˋˎˋˍʰˍʽˁʱ ˋˍʹ˄ ʰˊ˖˃ʰˍˇˉˇʽʾʰΦʆˇ ʱˊ˖˃ʱ 
ˍˇˎ ʰˉˇʵʾʵʶˍʰʽ ˋʶ ˃ʷˍʰ˂˂ʰ ˉˇˎ ˋ˔ʹ˃ʰˍʾʸˇ˄ˍʰʽ ˁʰˍʱ ˍʹ˄ ʰˉˇʻʺˁʶˎˋʹ ˍˇˎ ˊʽʸ˗˃ʰˍˇˌ ʰˉˈ ˍʹ˄ 
ˇ˅ʶʽʵ˖ˍʽˁʺ ʰˉˇʽˁˇʵˈ˃ʹˋʹ ˍ˖˄ ʽˊʽʵʽˁ˗˄ (Singabetal., 2016). 
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ʅˍʹ˄ ʲʽʲ˂ʽˇʴˊʰ˒ʽʰ ʵʶ˄ ˎˉʱˊ˔ˇˎ˄  ʵʶʵˇ˃ʷ˄ʰ ʴʽʰ ˍˇˎˌ ˃ʶˍʰʲˇ˂ʾˍʶˌΣ ˍʽˌ ʲʽˇ˂ˇʴʽˁʷˌ ʵˊʱˋʶʽˌ ˁʰʽ 

ˍʽˌ ˉʰˊʰʵˇˋʽʰˁʷˌ ˔ˊʺˋʶʽˌ ˍˇˎ IrissintenisiiΦ ʂˉ˖ˌ ʶˉʾˋʹˌ ʵʶ˄ ˎˉʱˊ˔ˇˎ˄ ʵʶʵˇ˃ʷ˄ʰ ʴʽʰ ˍʽˌ 

ˉʰˊʰʵˇˋʽʰˁʷˌ ˔ˊʺˋʶʽˌ ˍˇˎ I. pseudacorus 

LAMIACEAE 

ɶˇʽˁˇʴʷ˄ʶʽʰLamiaceae (Labiatae),ʴ˄˖ˋˍʺ ˁʰʽ ˖ˌ ˇʽˁˇʴʷ˄ʶʽʰ ˍ˖˄ ʰ˄ʻˇ˒ˈˊ˖˄ ˒ˎˍ˗˄ ˍʹˌ 
˃ʷ˄ˍʰˌΣ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ нос ʴʷ˄ʹ ˁʰʽ ˉʶˊʽˋˋˈˍʶˊʰ ʰˉˈ тΦллл ˒ˎˍʽˁʱ ʶʾʵʹΣ ʰˉˇˍʶ˂˗˄ˍʰˌ ˍʹ 
˃ʶʴʰ˂ˏˍʶˊʹ ˇʽˁˇʴʷ˄ʶʽʰ ˍʹˌ ˍʱ˅ʹˌ ˍ˖˄ LamialesΦ ɶ ˇʽˁˇʴʷ˄ʶʽʰ ʰˎˍʺ ʶ˅ʰˉ˂˗˄ʶˍʰʽ ˋ˔ʶʵˈ˄ ˋʶ 
ˈ˂ˇ ˍˇ˄ ˁˈˋ˃ˇ ˁʰʽ ˉˇ˂˂ʱ ʶʾʵʹ ˍʹˌ ˁʰ˂˂ʽʶˊʴˇˏ˄ˍʰʽ ʶˎˊˏˍʰˍʰ ˖ˌ ʴ˄˖ˋˍʱ ʰˊ˖˃ʰˍʽˁʱʶʾʵʹ ˃ʶ 
ʶˎˊʶʾʰ ˔ˊʺˋʹ ʴʽʰ ˍʹ˄ ʴʶˏˋʹ ˁʰʽ ˍˇ ʱˊ˖˃ʰ ˍˇˎˌ ʰ˂˂ʱ ˁʰʽ ʴʽʰ ˍʽˌ ˒ʰˊ˃ʰˁʶˎˍʽˁʷˌ ˍˇˎˌ 
ʽʵ̔̍ ˍʹˍʶˌ όbritanica)Φ ʅˍʹ˄ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ˃ʶ˂ʷˍʹ ˇʽ ʶˁˊˉˈˋ˖ˉˇʽˉʶˊʽ˂ʰ˃ʲʱ˄ˇˎ˄ ˍʰ ʰˁˈ˂ˇˎʻʰ 
ʴʷ˄ʹΥ 

¶ Salvia 

¶ Thymus 

¶ Stachys 

¶ Sideritis 
 

1.1.1.SALVIA 

HSalvia ʶʾ˄ʰʽ ˍˇ ˃ʶʴʰ˂ˏˍʶˊˇ ʴʷ˄ˇˌ ˒ˎˍ˗˄ ˍʹˌ ˇʽˁˇʴʷ˄ʶʽʰˌ LamiaceaeΣ ˃ʶ ˋ˔ʶʵˈ˄ мллл ʶʾʵʹ 
ʻʱ˃˄˖˄Σ ˉˇ˖ʵ˗˄ ˉˇ˂ˎʶˍ˗˄ ˁʰʽ ˃ˇ˄ˇʶˍ˗˄ ˒ˎˍ˗˄Φ ɶSalvia ʶʾ˄ʰʽ ˃ʷˊˇˌ 
ˍʹˌ ˒ˎ˂ʺˌ Mentheae ˋˍʹ˄ ˎˉˇˇʽˁˇʴʷ˄ʶʽʰ NepetoideaeΦ ɴ˄ʰ ʰˉˈ ˍʰ 
ˉˇ˂˂ʱ ʴʷ˄ʹ ˉˇˎ ˋˎ˄ʺʻ˖ˌ ʰ˄ʰ˒ʷˊˇ˄ˍʰʽ ˖ˌ ˒ʰˋˁˈ˃ʹ˂ˇΣ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ 
ʵˏˇ ʶˎˊʷ˖ˌ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˃ʶ˄ʰ ʲˈˍʰ˄ʰΣ ˍʰΥ Salviaofficinalis όˁˇʽ˄ˈ 
˒ʰˋˁˈ˃ʹ˂ˇΣ ʺ ʰˉ˂˗ˌ ζ˒ ʰˋˁˈ˃ʹ˂ˇηύ ˁʰʽ ˍˇ Salviarosmarinus 

όʵʶ˄ˍˊˇ˂ʾʲʰ˄ˇΣ 
ˉˊ˗ʹ˄ 

Rosmarinusofficinalis). 
 
ʆˇ ʴʷ˄ˇˌ ʶ˅ʰˉ˂˗˄ʶˍʰʽˋʶ ˇ˂ˈˁ˂ʹˊˇ ˍˇ˄ 

ʃʰ˂ʰʽˈ ɼˈˋ˃ˇ όɮ˒ˊʽˁʺΣ ɳˎˊ˗ˉʹ ˁʰʽ ɮˋʾʰύ ˁʰʽ ˍʹ˄ ɮ˃ʶˊʽˁʺ όҗфлл ˋˎ˄ˇ˂ʽˁʱ ʶʾʵʹύΣ ˃ʶ 
ˍˊʶʽˌ ˅ʶ˔˖ˊʽˋˍʷˌ ˉʶˊʽˇ˔ʷˌ ˉˇʽˁʽ˂ˈˍʹˍʰˌΥ ɼʶ˄ˍˊʽˁʺ ɮ˃ʶˊʽˁʺ ˁʰʽ ɿˈˍʽʰ ɮ˃ʶˊʽˁʺ όˉʶˊʾˉˇˎ 
слл ʶʾʵʹύΦ ɼʶ˄ˍˊʽˁʺɮˋʾʰ ˁʰʽ ɾʶˋˈʴʶʽˇˌ όнрл ʶʾʵʹύΦ ɮ˄ʰˍˇ˂ʽˁʺ ɮˋʾʰ όфл ʶʾʵʹύΦ 
 
ʆʰ ʶʾʵʹ ˍˇˎ ʴʷ˄ˇˎˌ ˍʹˌ ˋˍʹ˄ ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ˃ʶ˂ʷˍʹ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˋˍˇ˄ ˉʰˊʰˁʱˍ˖ ˉʾ˄ʰˁʰ 

 
 

 
 
 
 
 

ɰˇˍʰ˄ʽˁʺ ˁʰˍʱˍʰ˅ʹ 

 
ɱʽʰ ˍˇ ʴʷ˄ˇˌ Salviá  ʲˇˍʰ˄ʽˁʺ ˁʰˍʱˍʰ˅ʹ ʶʾ˄ʰʽΥ 
 

Salvia amplexicaulis Lam. sak050 
Salvia argentea L. SAK007 

Salvia ringensSm. sak043 

Salvia sclarea L. sak053 
SALVIA AMPLEXICAULIS 

LAM. 

 

SALVIASCLAREAL 

 

SALVIA ARGENTEA L. 
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ɾˇˊ˒ˇ˂ˇʴʽˁʱ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ 
SalviasclareaL: ʊˎˍˈ ˃ʶ ʽˋ˔ˎˊˈ ˔˄ˇˎʵ˖ˍˈ ʲ˂ʰˋˍˈ ˁʰʽ ˒ˏ˂˂ʰ ʷ˃˃ʽˋ˔ʰ ˁʰˊʵʽˇʶʽʵʺ ˃ʶ ˃ʷʴʶʻˇˌ 
ˉˇˎ ˃ˉˇˊʶʾ ˄ʰ ˒ˍʱˋʶʽ ˍʰ млʶˁΦ ɳʾ˄ʰʽ ˉˇ˂ˏ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍʰ ˃ʶʴʱ˂ʰ ˂ʶˎˁʱ ˒ˎ˂˂ˇʶʽʵʺ 
ʲˊʱˁˍʽʰ ˃ʶ ˍʹ ˊˈʵʽ˄ʹ ˔ˊˇʽʱ ˋˍʰ ˔ʶʾ˂ʹΦ ɯ˄ʻʹ ˋʶ ʶˉʱ˂˂ʹ˂ˇˎˌ ˋˉˈ˄ʵˎ˂ˇˎˌ ˉˇˎ ˋ˔ʹ˃ʰˍʾʸˇˎ˄ 
˃ʶʴʱ˂ʹ ʶˉʽ˃ʺˁʹ ˍʰ˅ʽʰ˄ʻʾʰΦ ʊˎˍˈ ʰˊ˖˃ʰˍʽˁˈ ˁʰʽ ˒ʰˊ˃ʰˁʶˎˍʽˁˈ ˁˇʽ˄ˈ ˋʶ ˔ʷˊˋʶˌ 
ˍˇˉˇʻʶˋʾʶˌhttps:// www.greekflora.gr/el/flowers/0509/Salvia-sclarea 
 
 
Salviaamplexicaulis. ʃˊˈˁʶʽˍʰʽ ʴʽʰ ˉˇ˂ˎʶˍʷˌΣ ˉˇ˗ʵʶˌ ˒ˎˍˈ ˉˇˎ ˉˊˇʷˊ˔ʶˍʰʽ ʰˉˈ ˍʹ˄ 
ɰʰ˂ˁʰ˄ʽˁʺ ˔ʶˊˋˈ˄ʹˋˇ ˁʰʽ ˍʹ ʲˇˊʶʽˇʵˎˍʽˁʺ ʆˇˎˊˁʾʰΣ ˈˉˇˎ ˒ˏʶˍʰʽ ˋʶ ˎʴˊʱ ʶʵʱ˒ʹ ˁʰʽ 
˂ʶʽ˃˗˄ʶˌ ˍʹˌ ʹ˃ʽˇˊʶʽ˄ʺˌ ˁʰʽ ˇˊʶʽ˄ʺˌ ʸ˗˄ʹˌΦ ɮ˄ʰˉˍˏˋˋʶˍʰʽ ˃ʶ ˍʹ ˃ˇˊ˒ʺ ˋˎ˃ˉʰʴ˗˄Σ 
ˉˎˁ˄ˈ˒ˎ˂˂˖˄ ˋˎˋˍʱʵ˖˄ ʻˇ˂˖ˍˇˏ ˋ˔ʺ˃ʰˍˇˌΣ ˒ʻɦ ˄ˇ˄ˍʰˌ ˁʰˍʱ ˍˇ ʲ˂ʰˋˍʹˍʽˁˈ ˋˍʱʵʽˇ ˋʶ ˏ˕ˇˌ 
нл ʷ˖ˌ ол cm ˁʰʽ ˉ˂ʱˍˇˌ сл ʷ˖ˌ тл cmΦ ʆˇ ʰˊ˖˃ʰˍʽˁˈ ˍʹˌ ˒ˏ˂˂˖˃ʰ ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ˋˍʶ˄ʱΣ 
ʶˉʽ˃ʺˁʹ ˂ˇʴ˔ˇʶʽʵʺ ˒ˏ˂˂ʰ ʰˉʰ˂ˇˏ ˉˊʱˋʽ˄ˇˎ ˔ˊ˗˃ʰˍˇˌ ˁʰʽ ʵʶˊ˃ʱˍʽ˄ʹˌ ˎ˒ʺˌΦ ɮˉˈ ˍˇ ɾʱʽˇ 
ʷ˖ˌ ˍˇ˄ ɹˇˏ˂ʽˇ ʶ˃˒ʰ˄ʾʸˇ˄ˍʰʽ ˇʽ ˕ʹ˂ʷˌΣ ʴˊʰ˃˃ʽˁʷˌ ˁʰʽ ʶ˂ʰ˒ˊʱ ʵʽʰˁ˂ʰʵʽʸˈ˃ʶ˄ʶˌ ˍʰ˅ʽʰ˄ʻʾʶˌΣ ˃ʶ 
ˏ˕ˇˌ пл-50 cm, ˉˇˎ ʰˉˇˍʶ˂ˇˏ˄ˍʰʽ ʰˉˈ ˉˇ˂ˎʱˊʽʻ˃ʰ ʷ˄ˍˇ˄ʰ ʽ˗ʵʹ ʱ˄ʻʹ ˒ʶˊˈ˃ʶ˄ʰ ˋʶ 
ˋˁˇˍʶʽ˄ˇˏˌ ˊˈʵʽ˄ˇˎ ˔ˊ˗˃ʰˍˇˌ όˊˇʸύ ˁʱ˂ˎˁʶˌ ˉˇˎ ˉʶˊʽʲʱ˂˂ˇ˄ˍʰʽ ʰˉˈ ˃ʽˁˊʱ ʲˊʱˁˍʽʰ ˍˇˎ ʾʵʽˇˎ 
˔ˊ˗˃ʰˍˇˌΦhttps:// grylliswaterlilies.gr/Salvia_amplexicaulis 
 
SalviaargenteaL ɲʽʶˍʺˌ ʺ ˉˇ˂ˎʶˍʺˌ ˉˈʰ ˃ʶ ʵʽʰˁ˂ʰʵʽˋ˃ʷ˄ˇ ʲ˂ʰˋˍˈ ˉˇˎ ˒ˍʱ˄ʶʽ ˍʰ тл ʶˁʰˍˇˋˍʱ 
ˏ˕ˇˌΦ ʆʰ ˒ˏ˂˂ʰ ʶʾ˄ʰʽ ʰˉ˂ʱ ˃ʰˁˊˈ˃ʽˋ˔ʰΣ ʷ˔ˇˎ˄ ˃ʽʰ ʰˊʴˎˊˈ˔ˊ˖˃ʹ ʶ˃˒ʱ˄ʽˋʹΣ ʶʾ˄ʰʽ ˃ʶʴʱ˂ʰ ˃ʶ 
ʲʶ˂ˇˏʵʽ˄ʹ ˎ˒ʺΣ ˁʰ˂ˎ˃˃ʷ˄ʰ ˃ʶ ˉˎˁ˄ˈ ˔˄ˇˏʵʽ ˁʰʽ ʲˊʾˋˁˇ˄ˍʰʽ ˁˎˊʾ˖ˌ ˋˍʹ˄ ʲʱˋʹΦ ʆˇ ʷ˂ʰˋ˃ʰ 
ˍˇˎˌ ʶʾ˄ʰʽ ʶ˂˂ʶʽˉˍʽˁˈ ˖ˇʶʽʵʷˌ ˃ʶ ˍʹ˄ ˉʶˊʾ˃ʶˍˊˇ ʰ˄˗˃ʰ˂ʰ ˇʵˇ˄ˍ˖ˍʺΦ ɶ ˍʰ˅ʽʰ˄ʻʾʰ ʶʾ˄ʰʽ ʰˊʰʽʱ 
ʵʽʰˁ˂ʰʵʽˋ˃ʷ˄ʹ ʰʵʶ˄˖ʵ˗ˌ ˍˊʽ˔˖ˍʺ ˁʰʽ ʽʵʽʰʾˍʶˊʰ ˁˇ˂˂˗ʵʹˌΦ ʅˉˈ˄ʵˎ˂ˇʽ ˃ʶ п-у ʱ˄ʻʹ ˃ʶ ˍʰ 
ʲˊʱˁˍʽʰ ˃ʽˁˊˈˍʶˊʰ ʺ ʾˋʽʰ ˃ʶ ˍˇ˄ ˁʱ˂ˎˁʰΦ ʅˍʶ˒ʱ˄ʹ ˉʶˊʾˉˇˎ о ʶˁʰˍˇˋˍʱΣ ˂ʶˎˁʺ ˃ʶ ˃ʽˁˊʷˌ 
ˍˊʾ˔ʶˌ ˁʰʽ ʱ˃ʽˋ˔ˇˎˌ ʰʵʷ˄ʶˌΦ ʆˇ ʱ˄˖ ˔ʶʾ˂ˇˌ ʶʾ˄ʰʽ ʵˊʶˉʰ˄ˇʶʽʵʷˌ ˃ʶ ˍˇ ˋˍʾʴ˃ʰ ˄ʰ ʶ˅ʷˊ˔ʶˍʰʽ 
˃ʰˁˊˏˍʶˊˇ ʰˉˈ ˍˇˎˌ ˋˍʺ˃ˇ˄ʶˌΦ(http:// phytologio.blogspot.com/2018/07/salvia-argentea-
l.html) 

 
ʊˎˍˇ˔ʹ˃ʶʾʰ-ɾʶˍʰʲˇ˂ʾˍʶˌ 

SalviasclareaL.ɾʶ ʰ˄ʱ˂ˎˋʹ GC-MS̫ ˔ˇˎ˄ ʶ˄ˍˇˉʽˋʻʶʾ оо ˋˎˋˍʰˍʽˁʱ ˉˇˎ ʰ˄ˍʽˉˊˇˋ˖ˉʶˏˇˎ˄ ˍˇ 
фпΣом҈ ˍˇˎ ˋˎ˄ˇ˂ʽˁˇˏ ʰʽʻʶˊʾˇˎ ʶ˂ʰʾˇˎ ˍʹˌΦ ʆˇ ˂ʽ˄ʶ˂ʰʿˁˈ ˇ˅ˏ όсмΣоо҈ύ ʲˊʷʻʹˁʶ ˖ˌ ˁˎˊʾʰˊ˔ˇ 
ˋˎˋˍʰˍʽˁˈ ʰˁˇ˂ˇˎʻˇˏ˃ʶ˄ˇ ʰˉˈ ˂ʽ˄ʰ˂ˇˈ˂ʹ όмтΣрф҈ύ ˁʰʽ c-hotrienol όнΣпу҈ύΦ ɶ ˉʰˊˇˎˋʾʰ ˍˇˎ 
˂ʽ˄ʶ˂ʰʽˁˇˏˇ˅ʷˇˌˁʰʽ ʹ ˂ʽ˄ʰ˂ˇˈ˂ʹ ˖ˌ ˁˏˊʽʰ ˋˎˋˍʰˍʽˁʱ Σ ʷ˔ʶʽ ʰ˄ʰ˒ʶˊʻʶʾ ˄˖ˊʾˍʶˊʰ ʰˉˈ ˍˇ˄ 
Raafat&Habib όнлмуύ ˁʰʽ AzizkhanietalΦ όнлмсύΦ ʍˋˍˈˋˇΣ ˍˇ ˇ˅ʶʾʵʽˇ ˍˇˎ ˁʰˊˎˇ˒ˎ˂˂ʶ˄ʾˇˎ 
όнпΣм҈ύΣ ˋˁ˂ʰˊʶˈ˂ʹ όммΣр҈ύΣ ˋˉʰʻˇˎ˂ʶ˄ˈ˂ʹ όммΣп҈ύΣ мɶ-˄ʰ˒ʻˇ όнΣмΣсύ ˉˎˊʱ˄ʽˇ όуΣс҈ύ ˁʰʽ ʲ 
ˁʰˊˎˇ˒ˎ˂˂ʷ˄ʽˇ όрΣм҈ύ ˖ˌ ˍˇ ˉʽˇ ʱ˒ʻˇ˄ˇ ˋˎˋˍʰˍʽˁˈ ʷ˔ʶʽ ˉʶˊʽʴˊʰ˒ʶʾ ʰˉˈ ˍˇˎˌ 

ɰʰˋʾ˂ʶʽˇ  Plantae 

ʅˎ˄ˇ˃ˇˍʰ˅ʾʰ  ɮʴʴʶʽˈˋˉʶˊ˃ʰ 

ʁ˃ˇˍʰ˅ʾʰ  ɲʽˁˇˍˎ˂ʺʵˇ˄ʰ 

ʆʱ˅ʹ  Lamiales 

ʁʽˁˇʴʷ˄ʶʽʰ  Lamiaceae 

ɱʷ˄ˇˌ  Salvia 

SALVIA RINGENS SM. 

 

https://www.greekflora.gr/el/flowers/0509/Salvia-sclarea
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YuceetalΦόнлмпύΦ ʆʷˍˇʽʶˌʵʽʰ˒ˇˊˇˉˇʽʺˋʶʽˌ ˋʶ ̝́ ˃ʽˁʱ ˋˎˋˍʰˍʽˁʱ ˁʰʽ ˍʹ ˋˎ˄ˇ˂ʽˁʺ ˔ʹ˃ʽˁʺ 
ˋˏˋˍʰˋʹ ˃ˉˇˊʶʾ ˄ʰ ˉˊˇˁˏ˕ˇˎ˄ ʰˉˈ ʵʽʰ˒ˇˊʷˌ ˋˍʽˌ ˁ˂ʽ˃ʰˍʽˁʷˌ ˋˎ˄ʻʺˁʶˌΣ ˍʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ 
ˍˇˎ ʶʵʱ˒ˇˎˌΣ ˍʽˌ ʴʶ˖ʴˊʰ˒ʽˁʷˌ ˋˎ˄ʻʺˁʶˌ ˁʰʽ ˍʽˌ ˃ʷʻˇʵˇˌ ʶˁ˔ˏ˂ʽˋʹˌ ˁʰʽ ˉʰˊʰ˂ʰʲʺˌ ˍ˖˄ 
ʰʽʻʷˊʽ˖˄ ʶ˂ʰʾ˖˄ όBurt 2004). 
ɳˁˍˈˌ ʰˉˈ ˍʰ ˉˍʹˍʽˁʱ ˋˎˋˍʰˍʽˁʱ ʷ˔ˇˎ˄ ʰ˄ʽ˔˄ʶˎʻʶʾ ˁʰʽ ˇʽ ʶ˅ʺˌ ˒ʰʽ˄ˇ˂ʽˁʷˌʶ˄˗ˋʶʽˌ 
(Onderetal.,2022): 
 

Protocatechuic acid Miquelianin 

Chlorogenic acid Luteolin 
Protocatechuic aldehyde Genistin 
Caffeic acid Cosmosiin 
Vanillin Astragalin 
p-Coumaric acid Quercetin 
Salicylic acid Naringenin 
Cyranoside Genistein 
Apigenin Chrysin 
Acacetin  

 
Salviaamplexicaulis:ɴ˔ʶʽʲˊʶʻʶʾˈˍʽˉʶˊʽʷ˔ʶʽˋʶˋˁʽˍʶˊˉʷ˄ʽʰ, ˁˎˊʾ˖ˌʴʶˊ˃ʰˁˊʱ˄ʽˇD, 
ʲʽˊʽʵʽ˒˂ˇˊˈ˂ʹ,ˇ˅ʶʾʵʽˇˁʰˊˎˇ˒ˎ˂˂ʷ˄ʽˇˎˁʰʽʲ-ˁʰˊˎˇ˒ˎ˂˂ʷ˄ʽˇ. ɾʶ˂ʷˍʹˍ˖˄Alimpiŏ etal. 
(2015bύʷʵʶʽ˅ʶˈˍʽˍˇʰʽʻʷˊʽˇʷ˂ʰʽˇˍˇˎ˃ʰˁʶʵˇ˄ʽˁˇˏʵʶʾʴ˃ʰˍˇˌʰˉˇˍʶ˂ˇˏ˄ˍʰ˄ˁˎˊʾ˖ˌʰˉˈˇ˅ʶʾʵʽˇˁ
ʰˊˎˇ˒ˎ˂˂ʶ˄ʾˇˎΣ ʴʶˊ˃ʰˁˊʷ˄ʽˇDΣ ˁʰʽˋˉʰʻˇˎ˂ʶ˄ˈ˂ʹΦɳˁˍˈˌ ʰˉˈ ˍʰ ˉˍʹˍʽˁʱ ˋˎˋˍʰˍʽˁʱ ʷ˔ˇˎ˄ 
ʰ˄ʽ˔˄ʶˎʻʶʾ ˁʰʽ ˇʽ ʶ˅ʺˌ ˒ʰʽ˄ˇ˂ʽˁʷˌ ʶ˄˗ˋʶʽˌ ό!ƭƛƳǇƛŏŜǘŀƭΦΣ нлмтύΥ 
 

Caffeic acid Apigenin 

Rosmarinic acid !ǇƛƎŜƴƛƴ п-O-glucoside 
Flavones  Apigenin 5-O-ƎƭǳŎƻǎƛŘŜŀ !ǇƛƎŜƴƛƴ п-O-

glucosidea 
Luteolin Luteolin 5-O-glucosidea Genkwanin 5-O-

glucosidea 
Genkwanin 5-O-όсέ-O-malonylglucoside) DŜƴƪǿŀƴƛƴ п-O-glucoside 
Flavones Apigenin Apigenin 5-O-glucosidea  
Kaempferol 3-O-όсέ-O-ƳŀƭƻƴȅƭƎƭǳŎƻǎƛŘŜύҍт-O 
glucoside 

Kaempferol 7-O-rhamnosidea  

Kaempferol 3-O-όсέ-O-ŀŎŜǘƛƭƎƭǳŎƻǎƛŘŜύҍт-O-
rhamnosidea 7-O-rhamnoside 

Kaempferol 3-O-rhamnosidea 

Kaempferol 3-O-όсέ-O-ŀŎŜǘƛƭƎƭǳŎƻǎƛŘŜύҍт-O-
rhamnosidea  

Kaempferol 3-h ƎƭǳŎƻǎƛŘŜҍт-O-rhamnosidea 

Kaempferol 3-h ƎƭǳŎƻǎƛŘŜҍт-O-rhamnosidea  Kaempferol 3-O-rhamnoside 

Kaempferol 3-O-όсέ-O-ƳŀƭƻƴȅƭƎƭǳŎƻǎƛŘŜύҍт-O 
glucoside 

Rutin 

Coumarin Hyperoside 

 
 
SalviaargenteaL.:14-Hydroxy-a-humulene (40,1%) 
ʰ˄ʰʴ˄˖ˊʾˋˍʹˁʶ˖ˌˍˇˁˏˊʽˇˋˎˋˍʰˍʽˁˇˍˇˎʰʽʻʷˊʽˇˎʶ˂ʰʾˇˎˍˇˎ,˃ʰʸʾ˃ʶ1,3,8-p-menthatriene 
(12,1%), globulol (7,4%) ˁʰʽb-sesquiphellandrene (5.8%). (5,8%). 
ɮ˄ʰʴ˄˖ˊʾˋˍʹˁʰ˄ʶˉʾˋʹˌTritriacontane(9,9% ˁʰʽ 14,1%), heptacosane(8,4% ˁʰʽ 10,5%), 
hentriacontane(8,3% ˁ ʰʽ 10,9%), tetradecanal(8,4% ˁ ʰʽ 10,2%) ˁ ʰʽmethyldotriacontane(7,9% 
ˁʰʽ 7,6%), ˍ˖˄ʶˁ˔ˎ˂ʽˋ˃ʱˍ˖˄ˋʶˉʶˍˊʶ˂ʰʿˁˈʰʽʻʷˊʰˁʰʽʵʽ˔˂˖ˊˇ˃ʶʻʱ˄ʽˇ, ʰ˄ˍʾˋˍˇʽ˔ʰΣ ʶ˄˗ ˇ 
˂ʽ˄ˇ˂ʶ˄ʽˁˈˌ˃ʶʻˎ˂ʶˋˍʷˊʰˌ όосΣс҈ ˁʰʽ моΣр҈ύ ˁʰʽ ˇ ˃ˎˊʽˋˍˇ˂ʶʿˁˈˌ˃ʶʻˎ˂ʶˋˍʷˊʰˌ όмлΣр҈ ˁʰʽ 
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муΣр҈ύ ʰ˄ʰʴ˄˖ˊʾˋˍʹˁʰ˄ ˖ˌ ˍʰ ˁˏˊʽʰ ˋˎˋˍʰˍʽˁʱ ˍ˖˄ ˃ʶʻʰ˄ˇ˂ʽˁ˗˄ʶˁ˔ˎ˂ʽˋ˃ʱˍ˖˄Φɳˁˍˈˌ ʰˉˈ ˍʰ 
ˉˍʹˍʽˁʱ ˋˎˋˍʰˍʽˁʱ ʷ˔ˇˎ˄ ʰ˄ʽ˔˄ʶˎʻʶʾ όIŀŎƘŜƳŜǘŀƭΦΣ нлнлύΥʰ˂ˁʰ˂ˇʶʽʵʺΣ ˒˂ʰʲˇ˄ˇʶʽʵʺ όˈˉ˖ˌ 
ʰ˄ʻˇˁˎʰ˄ʾ˄ʶˌΣ ˋʰˉ˖˄ʾ˄ʶˌΣ ˁˇˎ˃ʰˊʾ˄ʶˌΣ ˋˍʶˊˈ˂ʶˌ ˁʰʽ ˍˊʽˍʶˊˉʷ˄ʽʰύΣ ˍʰ˄˄ʽˁˈ ˇ˅ˏ όˁʰˍʶ˔ʾ˄ʶˌ ˁʰʽ 
ʴʰ˂˂ʽˁˈ ˇ˅ˏύ ˁʰʽ ʰ˄ʰʴ˖ʴʽˁʱ ˋʱˁ˔ʰˊʰΦ 
 

ɰʽˇ˂ˇʴʽˁʷˌʵˊʱˋʶʽˌ 
ɽˈʴ˖̱́ ˌ̄h ˊʰʴ˖ʴʺˌʵʽʰ˒ˇˊʶˍʽˁ˗˄ʵʶˎˍʶˊˇʴʶ˄˗˄˃ʶˍʰʲˇ˂ʽˍ˗˄, 
ˉˇ˂˂ʱʶʾʵʹSalviaʁ ˃˒ʰ˄ʾʸˇˎ˄ʵʽʰ˒ˇˊʶˍʽˁʷˌʲʽˇ˂ˇʴʽˁʷˌʵˊʰˋʶʽˌ, ˈˉ˖ˌ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʺ(Alimpiŏ 
etal., 2014, 2015a; BenFarhatetal.,2014)Σ ʰ˄ˍʽˉˇ˂˂ʰˉ˂ʰˋʽʰˋˍʽˁʺ όAlimpiŏ etal., 2015a; 
Fioreetal., 2006; KontogiannietalΦΣ нлмоύΣ ʰ˄ˍʽ˃ʽˁˊˇʲʽʰˁʺόDulger&Hacioglu, 
2008)h ˄ˍʽ˄ʶˎˊˇʶˁ˒ˎ˂ʽˋˍʽˁʺόOrhanetal., 2012;)h ˄̱ʽ˒˂ʶʴ˃ˇ˄˗ʵʹ,̩ ʰ˄ˇˋˇˍˊˇˉˇˉˇʽʹˍʽˁʺ, 
ˁʰˊʵʽˇˉˊˇˋˍʰˍʶˎˍʽˁʺKontogiannietalΦΣ нлмоύˁΦ˂ˉ., 
ˁʰʽʻʰ˃ˉˇˊˇˏˋʰ˄˄ʰʻʶ˖ˊʹʻˇˏ˄˖ˌˉʽʻʰ˄ˇʾ˒ˎˋʽˁˇʾˉˈˊˇʽ˒ʰˊ˃ʱˁ˖˄, 
ˁʰ˂˂ˎ˄ˍʽˁ˗˄ʺˋˎ˄ˍʹˊʹˍʽˁ˗˄ˍˊˇ˒ʾ˃˖˄. 
 

ʃʰˊʰʵˇˋʽʰˁʷˌ ˔ˊʺˋʶʽˌ 
ʅˍʹ ˒ˎˍˇʻʶˊʰˉʶʾʰΣ ˍˇ ʶˁ˔ˏ˂ʽˋ˃ʰ ˁʰʽ ʷ˂ʰʽˇ ˉˇˎ ˂ʰ˃ʲʱ˄ʶˍʰʽ ʰˉˈ ˍʰ ˎˉʷˊʴʶʽʰ ˃ʷˊʹ ˍˇˎ S. 
officinalisLΦ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ʴʽʰ ˍʹ˄ ʻʶˊʰˉʶʾʰ ˒˂ʶʴ˃ˇ˄˗˄ ˁʰʽ ˂ˇʽ˃˗˅ʶ˖˄ ˍˇˎ ˂ʰʽ˃ˇˏ ˁʰʽ 
ˍˇˎ ˋˍˈ˃ʰˍˇˌΦ  ɳˉʽˉ˂ʷˇ˄Σ ʴʽʰ ˇˊʽˋ˃ʷ˄ˇˎˌ ʶ˅ʶʽʵʽˁʶˎ˃ʷ˄ˇˎˌ ˃ʶˍʰʲˇ˂ʾˍʶˌ ˉˇˎ ʰˉʰ˄ˍ˗˄ˍʰʽ ˋʶ 
˒ʰˋˁˈ˃ʹ˂ˇΣ ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄˖˄ ˁʰˊ˄ˇˋˈ˂ʹˌΣ ˁʰˊ˄ˇˋʽˁˇˏ ˇ˅ʷˇˌΣ ˊˇˋ˃ʰˊʽ˄ʽˁˇˏ ˇ˅ʷˇˌΣ 
˒˂ʰʲˇ˄ˇʶʽʵ˗˄ ˁʰʽ ˉˇ˂ˎˋʰˁ˔ʰˊʾˍʶˌΣ ʷ˔ˇˎ˄ ʰ˄ʰ˒ʶˊʻʶʾ  ˉˇ˂˂ʷˌ ʲʽˇ˂ˇʴʽˁʷˌ ʵˊʱˋʶʽˌ ˈˉ˖ˌ 
ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʷˌ, ʰ˄ˍ̔˒ ˂ʶʴ˃ˇ˄˗ʵʶˌ ˁʰʽ ʰ˄ˍʽˁʰˊˁʽ˄ˇʴˈ˄ˇˌΣ ʰ˄ˍʽʵʽʰʲʹˍʽˁʺ, 
ʴʰˋˍˊˇˉˊˇˋˍʰˍʶˎˍʽˁʺ, ˄ʶˎˊˇˉˊˇˋˍʰˍʶˎˍʽˁʺ ˁʰʽ ʰ˄ˇˋˇˍˊˇˉˇˉˇʽʹˍʽˁʺ ʵˊʱˋʹΦ(Kallimanisetal., 
2022)HS. ʁfficinalisɻ ʽʰʻʷˍʶʽ ʶˉʾˋʹˌ ˃ˇ˄ˇʴˊʰ˒ʾʰ ˋˍˇ˄ ɳɾɮ ˃ʶ ʷ˄ʵʶʽ˅ʹ ʴʽʰ ˍʹ˄ ʰ˄ʰˁˇˏ˒ʽˋʹ 
ˍˇˎ ʲʺ˔ʰ ˉˇˎ ˋ˔ʶˍʾʸʶˍʰʽ ˃ʶ ˁˊˎˇ˂ˈʴʹ˃ʰ ˁʰʽ ʴʽʰ ˍʹ˄ ʰ˄ʰˁˇˏ˒ʽˋʹ ʰˉˈ ʺˉʽʰ ʴʰˋˍˊʶ˄ˍʶˊʽˁʺ 
ʵˎˋ˒ˇˊʾʰΦ 

1.2.2. THYMUS 

ʆˇ ʴʷ˄ˇˌ Thymus, (Lamiaceae), ˉʶˊʽʷ˔ʶʽ ˉʶˊʾˉˇˎ нрл ˍʱ˅ʶʽˌ όнмп ʶʾʵʹ ˁʰʽ ос ˎˉˇʶʾʵʹύ ˋʶ ˈ˂ˇ 
ˍˇ˄ ˁˈˋ˃ˇΦɶ ˉʶˊʽˇ˔ʺ ˍʹˌ ɾʶˋˇʴʶʾˇˎΣ ʽʵʽʰʾˍʶˊʰ ʹ ɹʲʹˊʽˁʺ ʋʶˊˋˈ˄ʹˋˇˌ 
ˁʰʽ ʹ ɰˇˊʶʽˇʵˎˍʽˁʺ ɮ˒ˊʽˁʺΣ ʶʾ˄ʰʽ ʹ ˁˏˊʽʰ ˉʶˊʽˇ˔ʺ ʶ˅ʱˉ˂˖ˋʹˌ .(Lietal., 
2019) 
 
 
Toɦ ʴˊʽˇThymuslongicaulisC. Presl. ɴ˔ʶʽˋʹ˃ʰ˄ˍʽˁˈʶ˄ʵʽʰ˒ʷˊˇ˄ ʰ˒ˇˏ 
ʷ˔ʶʽʶˊʶˎ˄ʹʻʶʾʶˁˍʶ˄˗ˌ ˖ˌ ˉˊˇˌ ˍʹ ˔ʹ˃ʽˁʺ ˍˇˎ 
ˋˏˋˍʰˋʹ/̋ˁʰʽˍʽˌʲʽˇ˂ˇʴʽˁʷˌʽʵʽˈˍʹˍʶˌˍ˖˄ʰʽʻʷˊʽ˖˄ʶ˂ʰʾ˖˄ ˍˇˎ (Azazetal., 

2004) 
 
ʅˍʹ˄ ˉʰˊˇˏˋʰ ˃ʶ˂ʷˍʹ ˍʰ ʵʶʾʴ˃ʰˍʰ ˉˇˎ ʶˁˉˊˇˋ˖ˉˇˏ˄ ˍˇ ʴʷ˄ˇˌ ʶʽ˄ʰʽ ˍˇ Thymuslongicaulis 

 
ɰˇˍʰ˄ʽˁʺ ˁʰˍʱˍʰ˅ʹ 

 
ɱʽʰ ˍˇ ʶʾʵˇˌ ThymuslongicaulisC. Presĺ  ʲˇˍʰ˄ʽˁʺ ˁʰˍʱˍʰ˅ʹ ʶʾ˄ʰʽΥ 
 

ɰʰˋʾ˂ʶʽˇ Plantae 

ʅˎ˄ˇ˃ˇˍʰ˅ʾʰ ɮʴʴʶʽˈˋˉʶˊ˃ʰ 

ʁ˃ˇˍʰ˅ʾʰ ɲʽˁˇˍˎ˂ʺʵˇ˄ʰ 

ʆʱ˅ʹ Lamiales 

ʁʽˁˇʴʷ˄ʶʽʰ Lamiaceae 

THYMUSLONGICAULIS 
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ɱʷ˄ˇˌ Thymus 

ɳʾʵˇˌ ʆΦ longicaulis 

 
ɾˇˊ˒ˇ˂ˇʴʽˁʱ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ 

Thymuslongicaulis: ʃˇ˂ˎʶˍʷˌ ˒ˎˍˈ ˉˇˎ ˋ˔ʹ˃ʰˍʾʸʶʽ˃ʽʰ ˋˏ˄ʻʶˋʹ ˔ʰ˂ʰˊʺˌ ˕ʱʻʰ̩ όmat-forming), 
˃ʶ ˃ʰˁˊʽʱΣ ˃ʹ ʰ˄ʻʽˋ˃ʷ˄ʰΣ ˍʶˊ˃ʰˍʽˁʱ ʷˊˉˇ˄ˍʰ ˁ˂ʰʵʽʱΣ ˉˇˎ ˋˉʱ˄ʽʰ ˁʰˍʰ˂ʺʴˇˎ˄ ˋʶ ˍʰ˅ʽʰ˄ʻʾʰΦ 
ɮ˄ʻʽˋ˃ʷ˄ˇʽ ʲ˂ʰˋˍˇʾ ˋʶ ˋʶʽˊʷˌΣ п-мл ŎƳΣ ˍˊʽ˔˖ˍˇʾ ˋˍʽˌ ʰ˄ˍʾʻʶˍʶˌ ˉ˂ʶˎˊʷˌ ˃ˈ˄ˇ όʰ˃˒ʽˍˊʾ˔ʽˇύΦ 
ʊˏ˂˂ʰ ʶ˂˂ʶʽˉˍʽˁʱ-˂ˇʴ˔ˇʶʽʵʺ ˃ʺˁˇˎˌ с-12mm ˁʰʽ ˉ˂ʱˍˇˌ н-пΣр ƳƳΣ ʲ˂ʶ˒ʰˊˇʶʽʵʺ ˋˍʹ ʲʱˋʹ 
ˁʰʽ ˃ʶ ˂ʁ ʾʰ ʶˉʽ˒ʱ˄ʶʽʰΣ ˁʰ˂ˎ˃˃ʷ˄ʹ ʰˉˈ ˉˇ˂ˎʱˊʽʻ˃ˇˎˌ ʱ˃ʽˋ˔ˇˎˌ ʰʵʷ˄ʶˌ (ʶ˂ʰʽˇˁˇˎˁʾʵʶˌύ 
ˋˎ˄ʺʻ˖ˌ ˁˇˁˁʽ˄˖ˉʱΣ ˋˉʱ˄ʽʰ ʰ˔˄ʱ ˁʾˍˊʽ˄ʰ. 
ɶ ˍʰ˅ʽʰ˄ʻʾʰ ʶʾ˄ʰʽ ˋˎ˄ʺʻ˖ˌ ˁʶ˒ʰ˂ˇʶʽʵʺΦ̩ ʆʰ ʲˊʱˁˍʽʰʶʾ˄ʰʽˁˇ˔˂ʽʰˊˇʶʽʵʺΦ ɼʱ˂ˎˁʰˌ ˃ʺˁˇˎˌ нΣр-
3,6 mm.̄ ˊʰˋʽ˄ˇˁˈˁˁʽ˄ˇˎ ʷ˖ˌ ʶˊˎʻˊˇˏ ˔ˊ˗˃ʰˍˇΣ̩ ˋˎ˄ʺʻ˖ˌ ˉʽˇ ˁˇ˄ˍʱ ʰˉˈ ˍʰ ˔ʶʾ˂ʹΣ 
ˁʰ˂ˎ˃˃ʷ˄ˇˌh ˉˈ̄̌ ˂ˎʱˊʽʻ˃ˇˎˌʱ˃ʽˋ˔ˇˎˌ ʰʵʷ˄ʶˌΦ ɾʾˋ˔ˇˌ ʱ˄ʻˇˎˌ ˔˄ˇˎʵ˖ˍˈˌ ˋˎ˄ʺʻ˖ˌ ˃ʶ 
ʰʵʶ˄˗ʵʶʽˌ ˍˊʾ˔ʶˌʴˊʰ˃˃ʽˁˈ.̩ ʅˍʶ˒ʱ˄ʹ ʱ˄ʻˇˎˌ ʰ˔˄ˇˏ ʽ˖ʵˇˎˌ ό˂ʽ˂ʱύʷ˖ˌ ʷ˄ˍˇ˄ˇˎ ʽ˗ʵˇˎˌ 
(˃˖)̡Σ ˃ʺˁˇˎˌ р-6,2mm(Bartolucci&Domina, 2014). 
  

ʊˎˍˇ˔ʹ˃ʶʾʰ-ɾʶˍʰʲˇ˂ʾˍʶˌ 

ʁʽ ʷˊʶˎ˄ʶˌ ʶˉʽˁʶ˄ˍˊ˗˄ˇ˄ˍʰʽ ˋˎ˄ʺʻ˖ˌ ˋʶ ʰʽʻʷˊʽʰ ʷ˂ʰʽʰ ό9hǎύΣ ˉˇˎ ʰˉˇˍʶ˂ˇˏ˄ˍʰʽ ˁˎˊʾ˖ˌ ʰˉˈ 
ˍʶˊˉʷ˄ʽʰΣ ˍʶˊˉʶ˄ʽˁʷˌʰ˂ˁˇˈ˂ʶˌΣ ʶˋˍʷˊʶˌΣ ˁʰʽ ˒ʰʽ˄ˇ˂ʽˁʱ ˉʰˊʱʴ˖ʴʰΦ ɯ˂˂ʶˌ ˃ʹ ˉˍʹˍʽˁʷˌ 
ˇˊʴʰ˄ʽˁʷˌ ʶ˄˗ˋʶʽˌΣ ˒˂ʰʲˇ˄ˇʶʽʵʺΣ ʰˉ˂ʱ ˒ʰʽ˄ˎ˂ˇˉˊˇˉʰ˄ˇʶʽʵʺΣ ˂ʽʴ˄ʱ˄ʽΣh ˍʰ˄ʾ˄ʶˌΣ ˇˊʴʰ˄ʽˁʱ 
ˇ˅ʷʰΣ ˍʶˊˉʷ˄ʽʰˁʰʽ˒ˎˍˇˋˍʶˊˈ˂ʶˌΣ ʰ˄ʰ˒ʷˊˇ˄ˍʰʽ ˂ʽʴˈˍʶˊˇ (Lietal., 2019) 
 
A˄ ʱ˂ˎˋʹGCMS̱ ˇˎʰʽʻʷˊʽˇˎʶ˂ʰʾˇˎʷ˔ʶʽˇʵʹʴʺˋʶʽˋˍˇ˄ˉˊˇˋʵʽˇˊʽˋ˃ˈʶʾˁˇˋʽʵˏˇʵʽʰ˒ˇˊʶˍʽˁ˗˄ʶ˄
˗ˋʶ˖˄, (99,61% ˍˇˎˋˎ˄ˇ˂ʽˁˇˏʶ˂ʰʾˇˎ) (Sarikurkcuetal., 2010). ʁʽ˔ʹ˃ʽˁʷˌʶ˄˗ˋʶʽˌ: c-
ˍʁ ˊˉʽ˄ʷ˄ʽˇ, ʻˎ˃ˈ˂ʹˁʰʽp-ˁˎ˃ʷ˄ʽˇˉˊˇˋʵʽˇˊʾˋˍʹˁʰ˄˖ˌˇʽˁˏˊʽʶˌˍˇˎʶ˂ʰʾˇˎ (27,80%, 27,65% ˁʰʽ 
19,38%, ʰ˄ˍʾˋˍˇʽ˔ʰ). ʁ̔Vladimir-KnezȺevicȰetal.,(2012) 
ʰ˅ʽˇ˂ˈʴʹˋʰ˄̱ʹˋˏ˄ʻʶˋʹˁʰʽ̱́ ˄h˄ ˍʽ˃ʽˁˊˇʲʽˁʰʺʵˊʱˋʹʰʽʻʷˊʽˇˎʶ˂ʰʾˇˎT. 
Longicaulish ˉˈ̱́˄ɼˊˇʰˍʾʰ, ˈˉˇˎˍʰˎˍˇˉˇʽʺʻʹˁʰ˄ˋˎ˄ˇ˂ʽˁʱˋʰˊʱ˄ˍʰ˃ʾʰʶ˄˗ˋʶʽˌ (99%) 
ˁʰʽʹʻˎ˃ˈ˂ʹ (46,3%) 
ʺˍʰ˄ˍˇˁˏˊʽˇˋˎˋˍʰˍʽˁˈ,ʶ˄˗ʷ˔ʶʽʵʽʰˉʽˋˍ˖ʻʶʾˉ˖ˌʰ˄ʱ˂ˇʴʰ˃ʶˍʹ˄ˉʶˊʽˇ˔ʺˉˊˇʷ˂ʶˎˋʹˌʶʾ˄ʰʽʵˎ˄ʰˍ
ˈ˄˄ʰˉʰˊˇˎˋʽʱʸʶʽˉˇˋˇˍʽˁʺˁʰʽˉˇʽˇˍʽˁʺʵʽʰˁˏ˃ʰ˄ˋʹˍ˖˄ˋˎˋˍʰˍʽˁ˗˄ (HatipiIbrahimietal., 2013). 
ʅˎʴˁʶˁˊʽ˃ʷ˄ʰʴʽʰˍˇʶʾʵˇˌThymuslongicaulis̫˔ˇˎ˄ʰ˄ʽ˔˄ʶˎʻʶʾˋˍˇʰʽʻʷˊʽˇʷ˂ʰʽˇˍˇˎˇʽʶ˅ʹˌ˃ʶˍʰʲˇ
˂ʾˍʶˌ (Tzakouetal., 2011): 
 

a-thujene linaloolcamphorborneol 

a-pinene terpinen-4-01 
camphene a-terpineol 
sabinene methylthymol 
Myrcene nerollinalylacetate 

a-phellandrene geraniol 
a-terpinene geranialor-fenchylacetatethymol 
limonene carvacrol 
ocimene a-terpinylacetate 

1,8-cineole thymylacetate 
yterpinene geranylacetate 

cis-sabinene p-caryophylleneor-humulene 
hydratetrans-linalooloxide* p-sesquiphellandrene 

nerolidol  
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ɳˁˍˈˌʰˉˈˍʰˉˍʹˍʽˁʱˋˎˋˍʰˍʽˁʱʷ˔ˇˎ˄ʰ˄ʽ˔˄ʶˎʻʶʾˁʰʽˇʽʶ˅ʺˌ˒ʰʽ˄ˇ˂ʽˁʷˌʶ˄˗ˋʶʽˌ : Rosmarinicacid, 
Caffeicacid, Luteolin-7-rutinoside, Luteolin-7-glucoside, Apigenin-7-glucoside (Raudoneetal., 
2017). 

ɰʽˇ˂ˇʴʽˁʷˌʵˊʱˋʶʽˌ 
ʁʽ˒ʰˊ˃ʰˁˇ˂ˇʴʽˁʷˌʷˊʶˎ˄ʶˌʰˉˇˁʰ˂ˏˉˍˇˎ˄ˈˍʽˍʰʶˁ˔ˎ˂ʾˋ˃ʰˍʰˁʰʽˍʰ˔ʹ˃ʽˁʱˋˎˋˍʰˍʽˁʱˍ˖˄ʶʽʵ˗˄ʵ
ʽʰʻʷˍˇˎ˄ʶˎˊˏ˒ʱˋ˃ʰʲʽˇ˂ˇʴʽˁ˗˄ʵˊʱˋʶ˖˄invitroˁ ʰʽinvivo, ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄˖˄ 
ʰ˄ˍʽ˃ʽˁˊˇʲʽʰˁ˗˄Σ h˄ ˍʽˇ˅ʶʽʵ˖ˍʽˁ˗˄Σ ʰ˄ˍʽˁʰˊˁʽ˄ʽˁ˗˄Σ 
ʰ˄ˍʽ˒˂ʶʴ˃ˇ˄˖ʵ˗˄Σʰ˄ʰ˂ʴʹˍʽˁ˗˄Σˋˉʰˋ˃˖ʵʽˁ˗˄Σʰ˄ˍʽ˒˂ʶʴ˃ˇ˄˖ʵ˗˄Σʰ˄ˍʽˎˉʶˊˍʰˋʽˁ˗˄Σ 
ʰ˄ˍʽʵʽʰʲʹˍʽˁ˗˄Σ ʰ˄ʻʶ˂˃ʽ˄ʻʽˁ˗˄(Lietal., 2019) 
 
ʂˋˇ˄ ʰ˒ˇˊʱˍʹ˄ʰ˄ˍʽ˃ʽˁˊˇʲʽʰˁʺ ʵˊʱˋʹ ˍˇˎ ʰʽʻʶˊʾˇˎ ʶ˂ʰʾˇˎΣ ʷ˔ʶʽ ʲˊʶʻʶʾ ʹ ʵˊʰˋˍʽˁˈˍʹˍʰ ˍˇˎ 
ˁʰˍʱ ˍ˖˄ ˃ʽˁˊˇˇˊʴʰ˄ʽˋ˃˗˄Φ Haemophilusinfluenzae, Neisseriameningitides, Saureus, 
Streptococcuspneumoniae, Streptococcuspyogenesˁh ʽCandidaalbicans(KneȌeviŏΣ ϧKosalec, 
2012).ʆʷ˂ˇˌ ʹ ʻˎ˃ˈ˂ʹΣ ˉˇˎ ʻʶ˖ˊʶʾˍʰʽ ˁˏˊʽˇ ˋˎˋˍʰˍʽˁˈ ʰʽʻʷˊʽ˖˄ ʶ˂ʰʾ˖˄ Thymus, 
ʰ˄ʰʴ˄˖ˊʾˋˍʹˁʶ ˈˍʽ ʵʽʰʻʷˍʶʽ ʷ˄ʰ ʶˎˊˏ ˒ʱˋ˃ʰ ʰ˄ˍʽʲʰˁˍʹˊʽʵʽʰˁʺˌ ˁʰʽ ʰ˄ˍʽ˃ˎˁʹˍʽʰˁʺˌ 
ʵˊʱˋʹˌΦ(KneȌeviŏ &Kosalec, 2012) 
 

ʃʰˊʰʵˇˋʽʰˁʷˌ˔ˊʺˋʶʽˌ 
ʆʰ ʰˉˇ˅ʹˊʰ˃ʷ˄ʰ ˎˉʷˊʴʶʽʰ ˃ʷˊʹ ˉʰˊʰʵˇˋʽʰˁʱ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ʴʽʰ ˍʹ ʻʶˊʰˉʶʾʰ ˃ʽʰˌ 
ˋʶʽˊʱˌ ʰ˄ʰˉ˄ʶˎˋˍʽˁ˗˄ ˉˊˇʲ˂ʹ˃ʱˍ˖˄Σ ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄˖˄ ˁˊˎˇ˂ˇʴʹ˃ʱˍ˖˄Σ ʴˊʾˉʹˌΣ 
ˉˎˊʶˍˇˏΣ ˉˇ˄ˈ˂ʰʽ˃ˇˎΣ ʲʺ˔ʰΣ ˁˇˁˁˏˍʹΣ ʱˋʻ˃ʰˍˇˌΣ ˇ˅ʶʾʰˌ ˒ʰˊˎʴʴʾˍʽʵʰˌΣ ʲˊˇʴ˔ʾˍʽʵʰˌΣ 
ˎˉʶˊʲˇ˂ʽˁˇˏ ˒˂ʷʴ˃ʰˍˇˌΣ ˂ˇʽ˃˗˅ʶ˖˄ ˋˍˇ˃ʱ˔ˇˎΣ ʰ˄ʰˉ˄ʶˎˋˍʽˁ˗˄ ʵʽʰˍʰˊʰ˔˗˄ ˁʰʽ ˋˍˇ˃ʰˍʽˁ˗˄ 
ˉ˂ʹʴ˗˄Φʅˍʹ˄ ɮʾʴˎˉˍˇ ʻʶ˖ˊʶʾˍʰʽ ʶˎʶˊʴʶˍʽˁˈ ʴʽʰ ˍʹ˄ ʻʶˊʰˉʶʾʰ ˍʹˌ ˄ʰˎˍʾʰˌΣ ʶ˄˗ ˋˍˇ ʃʰˁʽˋˍʱ˄ 
˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ˁʰˍʱ ˍʹˌ ʵˎˋʶ˄ˍʶˊʾʰˌΦ ʅˍʹ˄ ˉʰˊʰʵˇˋʽʰˁʺ ˁʽ˄ʶʸʽˁʺ ʽʰˍˊʽˁʺΣ 
˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˇ˃ˇʾ˖ˌ ʴʽʰ ˍʹ ʻʶˊʰˉʶʾʰ ʶ˃ʷˍ˖˄Σ ˋˍˇ˃ʰ˔ˈˉˇ˄ˇˎΣ  ʵʽʱˊˊˇʽʰˌ ˁʰʽ ˋˍʹ 
˃ʶʾ˖ˋʹˌ ˍʹˌ ˈˊʶ˅ʹˌ(Lietal., 2019) 
ʆʰ ˒ˎˍʱ ʴʷ˄ˇˎˌ ʷ˔ˇˎ˄ ʶ˒ʰˊ˃ˇˋˍʶʾ ʶˉʽˉˊˈˋʻʶˍʰΣ ˋˍʹ ʻʶˊʰˉʶʾʰ ˄ʶ˒ˊʽˁ˗˄ ˉʰʻʺˋʶ˖˄ ˈˉ˖ˌ 
˄ʶ˒ˊˈ˂ʽʻˇʽΣ ˄ʶ˒ˊʾˍʽʵʰΣ ˇˎˊˇ˂ˇʾ˃˖˅ʹ ˁʰʽ ˁˎˋˍʾˍʽʵʰΦ ɮˁˈ˃ ʹ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˖ˌ ʶˉˇˎ˂˖ˍʽˁʱ 
ˋʶ ˉ˂ʹʴʷˌΣ ˁʰʽ ʴʽʰ ˍʹ˄ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˍˇˎ ʷˁʸʶ˃ʰˍˇˌΦ ɮ˄ʰ˒ˇˊʷˌ ˎˉʱˊ˔ˇˎ˄ ʰˁˈ˃ʹ ʴʽʰ ˍˇ˄ 
ˉˇ˄ˇˁʷ˒ʰ˂ˇΦ ɳˉʽˉ˂ʷˇ˄Σ ˃ˉˇˊˇˏ˄ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʹʻˇˏ˄ ˖ˌ ʰ˄ˍʽˋʹˉˍʽˁˈ, ʵʽˇˎˊʹˍʽˁˈΣ 
ʰ˄ʻʁ˂ ˃ʽ˄ʻʽˁˈΣ ˁʰˍʰˉˊʰː˄ˍʽˁˈΣʰˉˇˋˎ˃˒ˇˊʹˍʽˁˈˁʰʽʵʽʶʴʶˊˍʽˁˈΦɳʾ˄ʰʽ ʶ˄ʵʽʰ˒ʷˊˇ˄ 
ˈˍʽ˒ˎˍʱˍˇˎʴʷ˄ˇˎˌʷ˔ˇˎ˄ ʶˎʶˊʴʶˍʽˁʷˌ ʽʵʽˈˍʹˍʶˌʴʽʰ ˍʹ ʴˎ˄ʰʽˁʶʾʰ ˎʴʶʾʰ ˁʰʽ ˉʶˊʽˉˇʾʹˋʹ ˈˉ˖ˌ 
ˉ˔ ˋˍʹ˄ ɹˋˉʰ˄ʾʰΣ ˈˉˇˎ ˍˇ T. Vulgaris̝ ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ʴʽʰ ˍˇ˄ ˁʰʻʰˊʽˋ˃ˈ ˍʹˌ ˃ ʹˍʷˊʰˌ ˃ʶˍʱ ˍˇ˄ 
ˍˇˁʶˍˈ(Lietal., 2019) 
 

1.2.3. STACHYS 

ʆˇ StachysL., ˃ ʶ ˉʶˊʾˉˇˎ олл ʶʾʵʹ ˉʰʴˁˇˋ˃ʾ˖ˌ όIŀǊƭŜȅŜǘŀƭΦΣ нллпύΣ ʶʾ˄ʰʽ ˍˇ ˃ʶʴʰ˂ˏˍʶˊˇ ʴʷ˄ˇˌ 
ˍʹˌ ˎˉˇˇʽˁˇʴʷ˄ʶʽʰˌ [ŀƳƛƻƛŘŜŀŜ ˁʰʽ ʷ˄ʰ ʰˉˈ ˍʰ ˃ʶʴʰ˂ˏˍʶˊʰ ʴʷ˄ʹ ˍ˖˄ 
˔ʶʽ˂ʰ˄ʻ˗˄ όLamiaceae).ʃˇ˂ˎʶˍʺˌ ˉˈʰ ˏ˕ˇˎˌ нл-60cmΣ ˃ʶ ʰ˄ˍʾʻʶˍʰΣ 
˖ˇʶʽʵʺΣ ʶ˂˂ʶʽˉˍʽˁʱΣ ˇʵˇ˄ˍ˖ˍʱ ˒ˏ˂˂ʰ ˁʰʽ ˊˈʵʽ˄ʰ ʺ ʶ́ ˎʻˊʱ ʱ˄ʻʹ ˋʶ 
ˋˍʱ˔ʶʽˌόˍˋʰ˃ˉʽʱύΦ ɶ ʰ˄ʻˇ˒ˇˊʾʰ ˁʰʽ ʹ ˋˎʴˁˇ˃ʽʵʺ ʴʾ˄ˇ˄ˍʰʽ ʰˉˈ ˍˇ˄ ɹˇˏ˄ʽˇ 
ʷ˖ˌ ˍˇ˄ ʅʶˉˍʷ˃ʲˊʽˇΦ 
ʅˍʹ˄  ˋˎʴˁʶˁˊʽ˃ʷ˄ʹ ˃ʶ˂ʷˍʹ ʶˉʽ˂ʷ˔ʻʹˁʶ ˍˇ ʶʾʵˇˌ Stachystymphaea 
 

 

ɰˇˍʰ˄ʽˁʺ ˁʰˍʱˍʰ˅ʹ 
ɱʽʰ ˍˇ ʶʾʵˇˌ Stachystymphaea ́  ʲˇˍʰ˄ʽˁʺ ˁʰˍʱˍʰ˅ʹ ʶʾ˄ʰʽΥ 
 

 ɰʰˋʾ˂ʶʽˇ Plantae 

STACHYSTYMPHAEA 
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ɾˇˊ˒ˇ˂ˇʴʽˁʱ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ 

Stachystymphaeaʄʽʸ˖˃ʰˍ˗ʵʶˌ ˉˇ˂ˎʶˍʷˌ ˒ˎˍˈΦ ɰ˂ʰˋˍˇʾ мр-пл ʶˁΦ ɶ ˂ʶˉʾʵʰ ˍ˖˄ ˃ʶˋʰʾ˖˄ ˁʰʽ 
ʱ˄˖ ˒ˏ˂˂˖˄ ˖ˇʶʽʵʺˌΣ ˁʰˊʵʽˇʶʽʵʺˌ ˋˍʹ ʲʱˋʹΦ ɽʾʴʶˌ ˍʰ˅ʽʰ˄ʻʾʶˌ  ˋˉˇ˄ʵˎ˂˖ˍˇˏ ˍˏˉˇˎ 
όˋˎ˄ʺʻ˖ˌ н-рύΦ ɼʱ˂ˎˁʰˌ h ʵʶ˄˗ʵʹˌΦ ʃʶˊʾˇʵˇˌ ʱ˄ʻʽˋʹˌ ɹˇˏ˄ʽ̌ ˌ ˁʰʽ ɹˇˏ˂ʽ̌ .̩ 
ɱʹʴʶ˄ʷˌΦ ʂˊˇˌ ɰʰ́ ˄ˇ̩ˏΥ ˉʶˊʽʻ˗ˊʽʰ ʵʰˋʽˁ˗˄ ʶˁˍʱˋʶ˖˄Σ ʲˊʶʴ˃ʷ˄ʰ ˎˉˇʰ˂ˉʽˁʱ ˂ʽʲʱʵʽʰΣ ˁʰˍʱ 
˃ʺˁˇˌ ˇˊʶʽ˄˗˄ ʵˊˈ˃˖˄Φ ʇ˕ˈ˃ʶˍˊˇ 1400-нмлл˃Φ ɰˇˎ˄ʱ ˍʹˌ ʹˉʶʽˊ˖ˍʽˁʺˌ ˔˗ˊʰˌΦ ɼʶ˄ˍˊʽˁʺ ˁʰʽ 
˄ˈˍʽʰ  ɹˍʰ˂ʾʰΣ ʵˎˍʽˁʺ ˁʰʽ ˁʶ˄ˍˊʽˁʺ ɰʰ˂ˁʰ˄ʽˁʺ ˔ʶˊˋˈ˄ʹˋˇˌόStridetal.,  2020) 
 

ʊˎˍˇ˔ʹ˃ʶʾʰ-ɾʶˍʰʲˇ˂ʾˍʶˌ 
ʆˇ ʰʽʻʷˊʽˇ ʷ˂ʰʽˇ ˍˇˎ ʴʷ˄ˇˎˌ ʲˊʷʻʹˁʶ ˈˍʽ ʶʾ˄ʰʽ ˉ˂ˇˏˋʽˇ ˋʶ ˋʶˋˁʽˍʶˊˉʷ˄ʽʰ όтнΣн҈ύ ʶ˄˗ 
ʰ˄ʽ˔˄ʶˏˇ˄ˍʰʽ ʶˉʾˋʹˌ ˁʰʽ ˉˇ˂˂ˇʾ ʱ˂˂ˇʽ ˃ʶˍʰʲˇ˂ʾˍʶˌˈˉ˖ˌ˃̌˄ˇˍʶˊˉʷ˄ʽʰ όмлΣт҈ύ ˁʰʽ 
ˇ˅ˎʴˇ˄˖˃ʷ˄ˇʽ ˋʶˋˁʽˍʶˊˉʶ˄ʽˁˇʾ ˎʵˊˇʴˇ˄ʱ˄ʻˊʰˁʶˌ όпΣм҈ύΦ ɳ˄˗ ˍˇ ɹʁ ˊ˃ʰˁˊʱ˄ʽˇ-D όпрΣо҈ύΣ ˍˇ 
-̡ˁʰˊˎˇ˒ˎ˂˂ʷ˄ʽˇ όмсΣт҈ύ ˁʰʽ ˍˇ ˂ʽ˃ˇ˄ʷ˄ʽˇ όуΣо҈ύ ʺˍʰ˄ ʰ˄ʱ˃ʶˋʰ ˋˍʰ ˁˏˊʽʰ ˋˎˋˍʰˍʽˁʱ ˍˇˎ 
ʶ˂ʰʾˇˎ(Salmaki,etal.,2012). 
ɳˁˍˈˌ ʰˉˈ ʰˎˍʷˌΣ ʷ˔ˇˎ˄ ʰˉˇ˃ˇ˄˖ʻʶʾ ˁʰʽ ˇʽ ʶ˅ʺˌ ˉˇ˂ʽˁʷˌ ʶ˄˗ˋʶʽˌ ʰˉˈ ˍˇ ˃ʶʻʰ˄ˇ˂ʽˁˈ 
ʶˁ˔ˏ˂ʽˋ˃ʰ Υ 
 

Harpagide 

Verbascoside 
stachysoside 
chlorogenicacid 
7-{[2-O-(6-O-acetyl-b-d-allopyranosyl)-b-d-glucopyranosyl]oxy}-5,8-dihydroxy-
2-(4-methoxyphenyl)-4H-1-benzopyran-4-one 
7-{[2-O-(6-O-acetyl-b-d-allopyranosyl)-b-d-glucopyranosyl]oxy}-5,8-dihydroxy-
2-(4-hydroxyphenyl)- 4H-1-benzopyran-4-one 

7-[(6-O-acetyl-2-O-b-d-allopyranosyl-b-d-glucopyranosyl)oxy]-5,8-dihy- droxy-
2-(3-hydroxy-4-methoxyphenyl)-4H-1-benzopyran-4-one 

7-[(6-O-acetyl-2-O-b-d-allopyranosyl-b-d-glucopyranosyl)oxy]-5,8-dihy- droxy-
2-(3-hydroxy-4-methoxyphenyl)-4H-1-benzopyran-4-one 

 
ʆˇ chlorogenicacid ̫ ˔ʶʽ ʲˊʶʻʶʾ ˈˍʽ ʶʾ˄ʰʽ ʹ ˁˏˊʽʰ ˒ʰʽ˄ˇ˂ʽˁʺʷ˄˖ˋʹ ό±ŜƴŘƛǘǘƛetal., 2014). 
 

ɰʽˇ˂ˇʴʽˁʷˌ ʵˊʱˋʶʽˌ 
ʆˇ ʶʾʵʹ ˍˇˎ ʴʷ˄ˇˎˌ Stachys ʶˁʵʹ˂˗˄ˇˎ˄ ʵˊʱˋʶʽˌ ˈˉ˖ˌ ʹ ʰ˄ˍʽ˒˂ʶʴ˃ˇ˄˗ʵʹ ̩(Khanavietal., 
нллрΤ {ƪŀƭǘǎŀŜǘŀƭΦΣ нлллύΣ ˁʰˍʱ ˍˇˎ ʱʴ˔ˇˎˌ όwŀōōŀƴƛŜǘŀƭΦΣ нллоύΣ ʰ˄ˍʽʲʰˁˍʹˊʽʵʽʰˁʺ όDǊǳƧƛŎ-
WƻǾŀƴƻǾƛŎŜǘŀƭΦΣ нллпύΣ ʰ˄ˍʽˁʰˊˁʽ˄ʽˁʺ ό!ƳƛǊƎƘƻŦǊŀƴŜǘŀƭΦΣ нллсύΣˁʰʽ ˁʰˍʱ ˍˇˎ ʶ˂ʽˁˇʲʰˁˍʹˊʽʵʾˇˎ 
ˍˇˎ ˉˎ˂˖ˊˇˏ ό{ǘŀƳŀǘƛǎŜǘ ŀƭΦΣнллоύΦ ɴ˔ʶʽ ʶ˃˒ʰ˄ʾˋʶʽ ʰʽ˃ˇˋˍʰˍʽˁʷˌ ˁʰʽ ʶˉˇˎ˂˖ˍʽˁʷˌ ʽʵʽˈˍʹˍʶˌ 
ˁʰʽ ʶ˒ʰˊ˃ˈʸʶˍʰʽ ˍˇˉʽˁʱ ˋʶ ʰ˄ˇʽ˔ˍʷˌ ˉ˂ʹʴʷˌΦ ɳˉʾˋʹˌΣ ʶ˃˒ʰ˄ʾʸʶʽ ʰ˄ˍʽˉˎˊʶˍʽˁʷˌΣ ʶ˒ʽʵˊ˖ˍʽˁʷˌΣ 

ʅˎ˄ˇ˃ˇˍʰ˅ʾʰ ɮʴʴʶʽˈˋˉʶˊ˃ʰ 

ʁ˃ˇˍʰ˅ʾʰ ɲʽˁˇˍˎ˂ʺʵˇ˄ʰ 

ʆʱ˅ʹ Lamiales 

ʁʽˁˇʴʷ˄ʶʽʰ Lamiaceae 

ɱʷ˄ˇˌ Stachys 

ɳʾʵˇˌ S. tymphaea 
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ʰ˄ʻʶ˂˃ʽ˄ʻʽˁʷˌΣ ʰ˄ˍʽˋʹˉˍʽˁʷˌΣ ˁʰʻʰˊˍʽˁʷˌΣ ʵʽˇˎˊʹˍʽˁʷˌ ˁʰʽ ʰˉˇ˔ˊʶ˃ˉˍʽˁʷˌ ʽʵʽˈˍʹˍʶˌΦ (Salmaki, 
etal.,2012). 

 
ʃʰˊʰʵˇˋʽʰˁʷˌ ˔ˊʺˋʶʽˌ 

ɽˈʴ˖ ˍʹˌ ˎ˕ʹ˂ʺˌ ˉʶˊʽʶˁˍʽˁˈˍʹˍʱˌ ˍˇˎˌ ˋʶ ʵʶˎˍʶˊʶˎˍʶˊˇʴʶ˄ʶʾˌ˃ʶˍʰʲˇ˂ʾˍʶˌΣ ʰˊˁʶˍʱ ʶʾʵʹ 
˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ʶˎˊʷ˖ˌ ˋˍʹ˄ ˉʰˊʰʵˇˋʽʰˁʺ ʻʶˊʰˉʶˎˍʽˁʺ ˖ˌ ˍˋʱʽ όSalmakietal., 2012) 
 
ʆ hʰ˒ʶ˕ʺ˃ʰˍʰ ˍˇˎ Stachysʁ ˒ʰˊ˃ˈʸˇ˄ˍʰʽ ʴʽʰ ˍʹ ʻʶˊʰˉʶʾʰ ˍˇˎ ʵʷˊ˃ʰˍˇˌ ʺ ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ 
ʶˋ˖ˍʶˊʽˁʱ ʷ˄ʰ˄ˍʽ ˋˍˇ˃ʰ˔ʽˁ˗˄ ʵʽʰˍʰˊʰ˔˗˄ (GorenetalΦΣ нлммύΦ ɽʰ˃ʲʱ˄ʶˍʰʽ peros̟ ˌ 
ʰ˄ˍʽˉˎˊʶˍʽˁˈΣ ʷ˄ʰ˄ˍʽ ˍˇˎ ʱˋʻ˃ʰˍˇˌΣ ʲˊˇʴ˔ʾˍʽʵʰˌΣ ʰ˄ʰʽ˃ʾʰˌΣ ˄ʶˎˊʾˍʽʵʰˌ ˁʰʽ ˍˇˎ ʷ˂ˁˇˎˌΦ 
 
ʆʰ ʶʾʵʹ Stachys ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˖ˌ ˒ˎˍʽˁʱ ˒ʱˊ˃ʰˁʰ ˁʰʽ ˁʰˍʰ˄ʰ˂˗˄ˇ˄ˍʰʽ ˖ˌˍˋʱʽ ˋˍʹ˄ 
ɮ˄ʰˍˇ˂ʾʰ ˁʰʽ ˋˍˇ ɹˊʱ˄Φ Th  ʰ˒ʶ˕ʺ˃ʰˍʰ ˍˇˎ Stachys ʶ˒ʰˊ˃ˈʸˇ˄ˍʰʽ ʴʽʰ ˍʹ ʻʶˊʰˉʶʾʰ ˍˇˎ 
ʵʷˊ˃ʰˍˇˌ ʺ ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ʶˋ˖ˍʶˊʽˁʱ ʴʽʰ ˍʽˌ ˋˍˇ˃ʰ˔ʽˁʷˌ ʵʽʰˍʰˊʰ˔ʷˌ όhȊǘǳǊƪŜǘŀƭΦΣ нллфύΦ 
 
ɳ˒ʰˊ˃ˈʸʶˍʰʽ ʶˉʾˋʹˌΣ ʶ˅˖ˍʶˊʽˁʱ ˎˉˈ ˍʹ ˃ˇˊ˒ʺ ˁʰˍʰˉ˂ʱˋ˃ʰˍˇˌ όʰˉˇ˅ʹˊʰ˃ʷ˄ʹ ˊʾʸʰύ ʴʽʰ ˍʹ˄ 
ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˁʽˊˋ˗˄Σ ˇʽʵʺ˃ʰˍˇˌ ˁʰʽ ˃ˎʿˁ˗˄ ˉˈ˄˖˄. ʋˇˊʹʴʶʾˍʰʽ ˖ˌ ʰ˄ˍʽˋʹˉˍʽˁˈΣ ˁʰʻʰˊˍʽˁˈ 
ˁʰʽ ʰˉˇ˔ˊʶ˃ˉˍʽˁˈ ˎˉˈ ˍʹ ˃ˇˊ˒ʺ ʰ˒ʶ˕ʺ˃ʰˍˇˌ όˍˋʱʽΣ м-н ˁˇˎˍʰ˂ʽʷˌ ˍʹˌ ˋˇˏˉʰˌ ˅ʹˊˇˏ 
ʲˇˍʱ˄ˇˎ ˋʶ ʷ˄ʰ ˒˂ˎˍʸʱ˄ʽ ˍˇˎ ˍˋʰʴʽˇˏ ˄ʶˊˈΣ о ˒ˇˊʷˌ ˍʹ˄ ʹ˃ʷˊʰύΦ ʍˌ ʶˉˇˎ˂˖ˍʽˁˈ 
ʶ˒ʰˊ˃ˈʸʶˍʰʽ ʶ˅˖ˍʶˊʽˁʱ ˎˉˈ ˍʹ ˃ˇˊ˒ʺ ʲʱ˃˃ʰˍˇˌ όʷʴ˔ˎ˃ʰ ˍ˖˄ ˄˖ˉ˗˄ ˒ˏ˂˂˖˄ ˋʶ ʰʽʻˎ˂ʽˁʺ 
ʰ˂ˁˇˈ˂ʹ тл҈Σ мΥрΣ н-6mlΣ о ˒ˇˊʷˌ ˍʹ˄ ʹ˃ʷˊʰύΦ ʆˇ ʲʱ˃˃ʰ ˔ˇˊʹʴʶʾˍʰʽ ʶˉʾˋʹˌΣ ˖ˌ 
ʰ˄ˍʽʵʽʰˊˊˇʿˁˈΦ  

1.2.4. SIDERITIS 

ɳʾʵʹ ˍˇˎ ʴʷ˄ˇˎˌ SideritissppΦ ˍʹˌ ˇʽˁˇʴʷ˄ʶʽʰˌ ʋʶʽ˂ʰ˄ʻ˗˄ όLabiataeύΦ ɴ˔ˇˎ˄ ˉˇ˗ʵʹ ʰ˄ʱˉˍˎ˅ʹΣ 
˃ˇ˄ˇʶˍʺ ˉˇ˂ˎʶˍʺ ˁˏˁ˂ˇ ʸ˖ʺˌ ˁʰʽ ˇ ̡˂ʰˋˍˈˌ ˍˇˎˌ ʶʾ˄ʰʽ ʰˉ˂ˈˌ 
ʵʽʰˁ˂ʰʵʽˋ˃ʷ˄ˇˌΣ ʰˉˇ˅ˎ˂˖˃ʷ˄ˇˌ ˋˍʹ ʲʱˋʹ ˍˇˎΣ ˁʰ˂ˎˉˍˈ˃ʶ˄ˇˌ ˃ʶ 
˔˄ˇˏʵʽΦ ʆʰ ˒ˏ˂˂ʰΣ ˋʶ ˋ˔ʺ˃ʰ ˂ˈʴ˔ʹˌΣ ʶʾ˄ʰʽ ˇʵˇ˄ˍ˖ˍʱ ʰˁʷˊʰʽʰ ˁʰʽ ˍʰ 
ʱ˄ʻʹ ʶʾ˄ʰʽ ʶˊ˃ʰ˒ˊˈʵʽˍʰΣ ˂ʶˎˁʱ ˁʾˍˊʽ˄ʰΣ ˋʶ ˍʰ˅ʽʰ˄ʻʾʰ ˋˍʱ˔ʶˇˌΦ ʆˇ 
ʴʷ˄ˇˌ Sideritis̄ ʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˉʶˊʾˉˇˎ мпл ʴ˄˖ˋˍʱ ʶʾʵʹΦ ʆʰ ʵʷˁʰ ʰˉˈ 
ʰˎˍʱ ʶʾ˄ʰʽ ʶˍʺˋʽʰ ˁʰʽ ˍʰ ˎˉˈ˂ˇʽˉʰΣ ˉˇ˂ˎʶˍʺ ʰˊ˖˃ʰˍʽˁʱ ˒ˎˍʱΣ ˋˍʹ˄ 
ɳ˂˂ʱʵʰ ʶʾ˄ʰʽ ʴ˄˖ˋˍ ɦˋʰ˄ ˍˋʱʽ ˍˇˎ ʲˇˎ˄ˇˏ ˁʰʽ ʰ˄ʺˁˇˎ˄ ˋˍʰ ʰˎˍˇ˒ˎʺ 
ʶʾʵʹΦ ɼˏˊʽʰ ʸ˗˄ʹ ʰ˄ʱˉˍˎ˅ʹˌ ˍ˖˄ ʶʽʵ˗˄ ˍˇˎ ʶʾ˄ʰʽ ˇʽ ˉʰˊʰ˃ʶˋˈʴʶʽʶˌ 
ˉʶˊʽˇ˔ʷˌ ˁʰʽ ˁˎˊʾ˖ˌ ɹˋˉʰ˄ʾʰΣ ɼʰ˄ʱˊʽˇʽ ˄ʺˋˇʽΣ ɹˍʰ˂ʾʰΣ ɳ˂˂ʱʵʰΣ ɱʰ˂˂ʾʰΣ 
ˉʰˊʱ˂ʽʰ ˍʹˌ ɰˇˊʶʾˇˎ ɮ˒ˊʽˁʺˌΣ ɼˏˉˊˇˌ ˁʰʽ ʆˇˎˊˁʾʰΦ ʍˌ ˁˇʽ˄ˈ 
˔ʰˊʰˁˍʹˊʽˋˍʽˁˈ ʶʾ˄ʰʽ ˈˍʽ ˈ˂ʰ ˍʰ ʶʾʵʹ ʰ˄ʰˉˍˏˋˋˇ˄ˍʰʽ ˖ˌ ˉˈʶˌ ˁʰʽ 
ˋʶ ˎ˕ˈ˃ʶˍˊˇ ˃ʶʴʰ˂ˏˍʶˊˇ ˍ˖˄ мΦллл ˃ʷˍˊ˖˄Φ ʂˉ˖ˌ ˁʰʽ ˍʰ 
ˉʶˊʽˋˋˈˍʶˊʰ ʶʾʵʹ ˍˇˎ ʴʷ˄ˇˎˌ SideritisΣ ʶˉʽʲʽ˗˄ˇˎ˄ ˋʶ ʰˉˈˁˊʹ˃˄ʶˌ ʲˊʰ˔˗ʵʶʽˌ ˉʶˊʽˇ˔ʷˌ ˁʰʽ 
ʶʾ˄ʰʽ ʰ˄ʻʶˁˍʽˁʱ ˋˍʹ˄ ˅ʹˊʰˋʾʰ ˁʰʽ ˋˍʽˌ˔ʰ˃ʹ˂ʷˌ ʻʶˊ˃ˇˁˊʰˋʾʶˌΦ ʆʰ ʶ˄ʵʹ˃ʽˁʱ ʶʾʵʹ ˍʹˌ ɳ˂˂ʱʵʰˌ 
ʶʾ˄ʰʽΥ 

¶ Sideritisathoa (ɯʻ˖ˌ) 

¶ Sideritisscardica (ʂ˂ˎ˃ˉˇˌ) 

¶ Sideritisraeseri (ʃʰˊ˄ʰˋˋˈˌ) 

¶ Sideritisclandestina (ʆʰˏʴʶˍˇˌ) 

¶ Sideritiseuboea όɳˏ̡ ˇʽʰύ ˁʰʽ 

¶ Sideritissyriaca όɼˊʺˍʹύ 
ʆʰ ʶˁ˔ˎ˂ʾˋ˃ʰˍʰ ˁʰʽ ˍʰ ˉʶˊʽˋˋˈˍʶˊʰ ʰʽʻʷˊʽʰ ʷ˂ʰʽʰ ˍˇˎ Sideritisʁ ʾ˄ʰʽʲʽˇʵˊʰˋˍʽˁʱΣ ˁˎˊʾ˖ˌ 
˂ˈʴ˖ ˍʹˌ ˉʶˊʽʶˁˍʽˁˈˍʹˍʰˌ ˍˇˎˌ ˋʶ ˒˂ʰʲˇ˄ˇʶʽʵʺ ˁʰʽ ˍʶˊˉʶ˄ˇʶʽʵʺΦʃˊˈˋ˒ʰˍʶˌ ˃ʶ˂ʷˍʶˌ 
ʵʶʾ˔˄ˇˎ˄ ˈˍʽ ʷ˔ˇˎ˄ ʰ˄ˍʽ˒˂ʶʴ˃ˇ˄˗ʵʹΣ ʰ˄ʰ˂ʴʹˍʽˁʺΣ ʰ˄ˍʽ˃ʽˁˊˇʲʽʰˁʺ ˁʰʽ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʺ ʵˊʱˋʹ. 
 
ʅˍʹ˄ ˉʰˊˇˏˋʰ ˃ʶ˂ʷˍʹ ˍˇ ʵʶʾʴ˃ʰ ˉˇˎ ʶˉʽ˂ʷ˔ʻʹˁʶ ʺˍʰ˄ ˍˇˎ ʶʾʵˇˎˌSideritisMontanaL. 

SIDERITISMONTANAL 
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ɰˇˍʰ˄ʽˁʺ ˁʰˍʱˍʰ˅ʹ 
 

ʁʽ Mendoza-Heuer (1977) ʵʽʰʾˊʶˋʰ˄ ˍˇ ʴʷ˄ˇˌ ʰˎˍˈ ˋʶ ʵˏˇ ˎˉˇʴʷ˄ʹΣ ˍˇ 
Sideritisˁ ʰʽˍˇLeucophaeΦ ʆˇ ˉˊ˗ˍˇ ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ˍʷˋˋʶˊʽˌ ˇ˃ʱʵʶˌ ˍˇ IŜǎƛƻŘƛŀΣ ˍˇ 
.ǳǊƎǎŘƻǊŦŦƛŀΣ ˍˇ 9ƳǇŜŘƻŎƭŜŀ ˁʰʽ ˍˇ {ƛŘŜǊƛǘƛǎΣ ˁʰʽ ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ˉʶˊʾˉˇˎ мнр ʶʾʵʹ ˉˇˎ 
ʵʽʰ˄ʷ˃ˇ˄ˍʰʽ ˋʶ ˈ˂ʹ ˍʹ ɰˈˊʶʽʰ ɮ˒ˊʽˁʺΣ ˍʹ˄ ɹʲʹˊʽˁʺ ʋʶˊˋˈ˄ʹˋˇΣ ˍʽˌ ˔˗ˊʶˌ ˍʹˌ ɾʶˋˇʴʶʾˇˎ ˁʰʽ 
ˍʹˌ ɾʷˋʹˌ ɮ˄ʰˍˇ˂ʺˌΣ ʶ˄˗ ˍˇ ʵʶˏˍʶˊˇΣ ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ˍˊʶʾˌ ˇ˃ʰʵʶˌ ˍˇ /ǊŜǘƛŎŀΣ ˍˇ 
9ƳǇŜŘƻŎƭŜƻǇǎƛǎ ˁʰʽ ˍˇ aŀǊǊǳōƛŀǎǘǊǳƳΣ ˉˇˎ ʵʽʰ˄ʷ˃ˇ˄ˍʰʽ ˋˍʹ ɾʰˁʰˊˇ˄ʹˋʾʰΦ όCǊŀƎŀ нлмнύΦʁ 
ʵʽʰ˔˖ˊʽˋ˃ˈˌ ʰˎˍˈˌ ʶˉʽʲʶʲʰʽ˗˄ʶˍʰʽ ʰˉˈ ˍʽˌ ˃ʶ˂ʷˍʶˌ ˍ˖˄ CǊŀƎŀŜǘŀƭΦ нллф; 2012 ). 
 
 
 
 
ɱʽʰ ˍˇ ʶʾʵˇˌ Sideritismontana ́  ʲˇˍʰ˄ʽˁʺ ˁʰˍʱˍʰ˅ʹ ʶʾ˄ʰʽΥ 
 

ɰʰˋʾ˂ʶʽˇ Plantae 

ʅˎ˄ˇ˃ˇˍʰ˅ʾʰ Tracheophytes 

ʁ˃ˇˍʰ˅ʾʰ Angiosperms 

ʆʱ˅ʹ Lamiales 

ʁʽˁˇʴʷ˄ʶʽʰ Lamiaceae 

ɱʷ˄ˇˌ Sideritis 

ɳʾʵˇˌ S. montana 

 
ɾˇˊ˒ˇ˂ˇʴʽˁʱ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ 

 
ʆˇ ˒ˎˍˈ SideritismontanaL. ʷ˔ʶʽ ʰˉ˂ˇˏˌ ʺ ʵʽʰˁ˂ʰʵʽˋ˃ʷ˄ˇˎˌ ˃ʾˋ˔ˇˎˌ ˁʰʽ ˒ˏ˂˂ʰ ˖ˇʶʽʵʺ-
˂ˇʴ˔ˇʶʽʵʺΣ ˇʵˇ˄ˍˈ˃ˇˊ˒ʰΦ ʆʰ ˂ˇˎ˂ˇˏʵʽʰ ˇ˃ʰʵˇˉˇʽˇˏ˄ˍʰʽ ˋʶ ˔ʰ˂ʰˊʷˌ ˍʰ˅ʽʰ˄ʻʾʶˌ ˉˇˎ 
ʶ˃˒ʰ˄ʾʸˇ˄ˍʰʽ ʰˉˈ ˍˇ˄ ɮˉˊʾ˂ʽˇ ʷ˖ˌ ˍˇ˄ ɹˇˏ˂ʽˇΣ ʷ˔ˇˎ˄ ˁʾˍˊʽ˄ʹ ˋˍʶ˒ʱ˄ʹ ˃ʶ ˁʰˋˍʰ˄ˇˉˇˊ˒ˎˊʱ 
ˉʶˊʽʻ˗ˊʽʰ ˁʰʽ ˉˊʱˋʽ˄ˇ ˁʱ˂ˎˁʰ ˁʰʽ ˃ʶ ˒ˎ˂˂ˇʶʽʵʺ ʲˊʱˁˍʽʰ. ɶ ˔ʰ˃ʹ˂ʺ ˉˎˁ˄ˈˍʹˍʰ ˍ˖˄ 
ˍˊʽ˔˖˃ʱˍ˖˄Σ ʽʵʽʰʾˍʶˊʰ ˋˍˇˎˌ ˃ʾˋ˔ˇˎˌ ˁʰʽ ˍʰ ˒ˏ˂˂ʰΣ ʶ˅ʹʴʶʾ ˍʹ ˔ʰ˃ʹ˂ʺ ˉʶˊʽʶˁˍʽˁˈˍʹˍʰ ˋʶ 
ʰʽʻʷˊʽˇ ʷ˂ʰʽˇ ʰˉˈ ˍˇ ̀ ˎʴˁʶˁˊʽ˃ʷ˄ˇ  ʁ ʾʵˇˌ. (Venditti, etal.,2016). 
 

ɾʶˍʰʲˇ˂ʾˍʶˌ 
SideritismontanaL:ʆʰˁˏˊʽʰˉˍʹˍʽˁʱˋˎˋˍʰˍʽˁʱˍˇˎʶʾ˄ʰʽˍʰgermacreneD (17.04ς23.23%), trans-
caryophyllene (6.56ςммΦуф҈ύΣ ʵ- cadinene (7.57ς8.85%), bicyclogermacrene (4.19ς11.76%), 
limonene (6.31ς8.14%), andtrans- -̡farnesene (3.56ς4.83%),(MariȰc, etalΦΣ нлнмύΦ ʰ-pineneΣ-̡
pinene(Vendittietal., 2016). 
ɳˁˍˈˌ ʰˉˈ ˉˍʹˍʽˁʷˌ ˇˎˋʾʶˌ ʷ˔ˇˎ˄ ʰˉˇ˃ˇ˄˖ʻʶʾ ˁʰʽ ˇʽ ʶ˅ʺˌ ˉˇ˂ʽˁʷˌ ʶ˄˗ˋʶʽˌ ʰˉˈ ʰʽʻʰ˄ˇ˂ʽˁˈ 
ʶˁ˔ˏ˂ʽˋ˃ʰ  ˎˉʷˊʴʶʽ˖˄ (Vendittietal., 2016) : 
 

7-{[2-O-(6-O-acetyl- -̡D-allopyranosil)- -̡D-glucopyranosyl]oxy}-5,8-dihydroxy-2-(4-
methoxyphenyl)- 4H-1-benzopyran-4-one (1)   

7-{[(6-O-acetyl-2-O- -̡D-glucopyranosyl)- -̡D- allopyranosyl]oxy}-5,8-dihydroxy-2-(3-hydroxy-
4-methoxyphenyl)-4H-1-benzopyran-4-one (2)  
chlorogenic acid  
 methyl-arbutin  
harpagide 
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 8-O-acetyl- harpagide 
 5-allosyloxy-aucubin  
melittoside 
8-epiloganic acid 

 
ʅʶ ʱ˂˂ʰ ʶʾʵʹ ˍˇˎ ʴʷ˄ˇˎˌ ˈˉ˖ˌ ˋˍˇ S. euboeaIŜƭŘŜǊ ʷ˔ʶʽ ʲˊʶʻʶʾ ˁʰ˃˒ʶˊˈ˂ʹ ˁʰʽ ˋˍˇ S. 
raeseri.ƻƛǎǎΦ ŜǘIŜƭŘǊΦ ˁʰʽ ˋˍˇ S. syriaca [Φ ʹ ʽˋˇˋˁˇˎˍʶ˂ʶˊʰʶʿ˄ʹΣ ʹ ʰˉʽʴʶ˄ʾ˄ʹ ˁʰʽ ˍˇ ˉ- 
ˁˇˎ˃ʰˊʽˁˈΦ όCǊŀƎŀ нлмнύΦ 
 
SideritismontanaLʆʰ ˁˏˊʽʰ ˂ʽˉʰˊʱ ˇ˅ʷʰ ˍ˖˄ ˋˉʶˊ˃ʱˍ˖˄ ʶʾ˄ʰʽ ˍʰΥ ̄h ˂˃ʽˍʽˁˈ ˇ˅ˏΣ 
ʶ˂ʰʿˁˈˇ˅ˏˁʰʽ ʰ-˂ʽ˄ˇ˂ʶ˄ʽˁˈˇ˅ˏΦόEmreetal., 2011). ɳˉʽˉ˂ʷˇ˄ ˇʽ ˋˉˈˊˇʽ ʷ˔ʶʽ ʲˊʶʻʶʾ ˈˍʽ ʶʾ˄ʰʽ 
ˁʰ˂ʺ ˉʹʴʺ ˂ʽˉˇʵʽʰ˂ˎˍ˗˄ ʲʽˍʰ˃ʽ˄˗˄ K2,K1,R-ˍˇˁˇ˒ʶˊˈ˂ʹΣD2 ,a-
ˍˇˁˇ˒ʶˊˈ˂ʹΣˊʶˍʽ˄ˈ˂ʹΣʶˊʴˇˋˍʶˊˈ˂ʹΣˋʽʴ˃ʰˋˍʶˊˈ˂ʹΣ ʲ-ˋʽˍˇˋˍʶˊˈ˂ʹʶ˄˗ ʶʾ˄ʰʽ ʽʵʽʰʾʶˍˊʰ 
ˉ˂ˇˏˋʽˇʽ ˋʶ DоΦ  ʃʶˊʽʷ˔ˇˎ˄ ʶˉʾˋʹˌ ʰˊˁʶˍʱ ˒˂ʰʲˇ˄ˇʶʽʵʺ ˈˉ˖ˌ ˃ˎˊʽˁʶˍʾ˄ʹΣ ˃ˇˊʾ˄ʹ 
Σˁʶˊˋʶˍʾ˄ʹΣˁʶ˃˒ʶˊˈ˂ʹΣˁʰˍʶ˔ʾ˄ʹΣ˄ʰˊʽʴʶ˄ʾ˄ʹ ˁʰʽ ˊʶˋʲʶˊʰˍˊˈ˂ʹ.(Emreetal., 2011) 

 

ɰʽˇ˂ˇʴʽˁʷˌ ʵˊʱˋʶʽˌ 
ʁʽ ˋˉˈˊˇʽ ˍˇˎ ʶʾʵˇˎˌS. montanaL ʷ˔ˇˎ˄ ʵʶʾ˅ʶʽ ˁʰ˂ʷˌ ʰ˄ˍʽ˃ʽˁˊˇʲʽʰˁʷˌ ʵˊʱˋʶʽˌ ˁʰˍʱ 
ʲʰˁˍʹˊʾ˖˄ˈˉ˖ˌ:E.coli ,Klebsiellapneumoniae, S.aureus , Bacillusmegaterium, ʸˎ˃ˇ˃ˎˁʺˍ˖˄ 
ˈˉ˖ˌ ʹ /ŀƴŘƛŘŀŀƭōƛŎŀƴǎΣ /ŀƴŘƛŘŀƎƭŀōǊŀǘŀˁʰʽʵʶˊ˃ʰˍˈ˒ˎˍ˖˄ ,Trichophytonsp.ɳˁʵʹ˂˗˄ˇˎ˄ 
ʶˉʾˋʹˌ ˁʰ˂ʺ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʺ ʵˊʱˋʹ ˁʰʻ˗ˌ ˋʶ ˃ʶ˂ʷˍʶˌ ʷ˔ʶʽ ʲˊʶʻʶʾ ˈˍʽ 
нр˃l˃ʶʻʰ˄ˇ˂ʽˁˇˏʶˁ˔ˎ˂ʾˋ˃ʰˍˇˌΣ ˍ˖˄ ˋˉˈˊ˖˄Σ ˉˊˇˁʰ˂ʶʾ ʵʷˋ˃ʶˎˋʹ ˍʹˌ ʶ˂ʶˏʻʶˊʹˌ ˊʾʸʰˌ DPPH 
ˋʶ ˉˇˋˇˋˍˈ усΣру҈ (Emreetal., 2011). 
ʁʽ ˉʶˊʽˋˋˈˍʶˊʶˌ ʰˉˈ ˍʽˌ ʶ˄˗ˋʶʽˌ ˉˇˎ ʰˉˇ˃ˇ˄˗ʻʹˁʰ˄ ʰˉˈ ˍˇ Sideritis ˁʰʽ ˃ʶˊʽˁʱˉʰˊʱʴ˖ʴʱ 
ˍˇˎˌ ʷ˔ˇˎ˄ ʵʶʾ˅ʶʽ ˈˍʽ ʵʽʰʻʷˍˇˎ˄ ʵʽʰ˒ˇˊʶˍʽˁˇˏ ˍˏˉˇˎ ʲʽˇ˂ˇʴʽˁʷˌ ʽʵʽˈˍʹˍʶˌΣ 
ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄ˇˎ ʽʵʽˈˍʹˍʶˌ ˈˉ˖ˌ ʰ˄ʰ˂ʴʹˍʽˁʷˌΣ ʰ˄ˍʽ-˒˂ʶʴ˃ˇ˄˗ʵʶʽˌΣ ˁˎˍˍʰˊˇˋˍʰˍʽˁʷˌΣ 
ʰ˄ˍʽˀˁʷˌΣ ʰ˄ˍʽʲʰˁˍʹˊʽʰˁʷˌΣ ʰ˄ˍʽ˃ʽˁˊˇʲʽʰˁʷˌ ˁʰʽ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʷˌ όGhoumarietal.2005). 
 
ʆˇ ʰʽʻʷˊʽˇ ʷ˂ʰʽˇˉˇˎ ʶʾ˄ʰʽ ˉ˂ˇˏˋʽˇ ˋʶ ˋʷˋˁʽ- ˁʰʽ ʵʽˍʶˊˉʷ˄ʽʰΣ ˉʰˊˇˎˋʽʱʸʶʽ ˁʰ˂ʺ ʵˊʱˋʹ ˋˍʹ˄ 
ʰ˄ʱˉˍˎ˅ʹ ˍ˖˄ ˁʰˊˁʽ˄ʽˁ˗˄ ˁˎˍˍʱˊ˖˄ ό˃ʶ ˍʽ˃ʷˌ ICрл ˉˇˎ ˁˎ˃ʰʾ˄ˇ˄ˍʰʽ ʰˉˈ омΣуп ʷ˖ˌ опΣуфύ ˁ ʰʽ 
ʰˋʻʶ˄ʺ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʺ ʵˊʱˋʹΦʅˏ˃˒˖˄ʰ ˃ʶ ˍʹ˄ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰ ˍʰ ʶˁ˔ˎ˂ʾˋ˃ʰˍʰ ˉˇˎ 
ˉʰˊˇˎˋʽʱʸˇˎ˄ ˍʽ˃ʷˌ L/рл ˁʱˍ˖ ʰˉˈ ол ˃ƎκƳƭ ˋʶ ˉˊˇˋʵʽˇˊʽˋ˃ˇˏˌ ˁˎˍˍʰˊʽˁʺˌ ˋʶʽˊʱˌ ˈʴˁˇˎΣ 
ʻʶ˖ˊˇˏ˄ˍʰʽ ˉˇ˂˂ʱ ˎˉˇˋ˔ˈ˃ʶ˄ʰ ʴʽʰ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ʰ˄ˍʽˁʰˊˁʽ˄ʽˁ˗˄ ˒ʰˊ˃ʱˁ˖˄Φʆˇh-pinene, 
ʲʰˋʽˁˈ ˋˎˋˍʰˍʽˁˈ ˍˇˎ ʰʽʻʶˊʾˇˎ ʶ˂ʰʾˇˎΣ ʷ˔ʶʽ ʰ˄ˍʽˉˇ˂˂ʰˉ˂ʰˋʽʰˋˍʽˁʺ ʵˊʱˋʹ. (Venditti, etal., 
2016). 
 

ʃʰˊʰʵˇˋʽʰˁʷˌ ˔ˊʺˋʶʽˌ 
ʆʰ ʶʾʵʹ Sideritis ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˉʰˊʰʵˇˋʽʰˁʱ ˖ˌ ʰ˒ʶ˕ʺ˃ʰˍʰΣ ʲʶ˂ˍʽ˖ˍʽˁʱ ʴʶˏˋʹˌ ʺʴʽʰ 
ʻʶˊʰˉʶˎˍʽˁˇˏˌ ˋˁˇˉˇˏˌΦ ʁʽ ˉʶˊʽˋˋˈˍʶˊʶˌ ʰˉˈ ˍʽˌ ʻʶˊʰˉʶˎˍʽˁʷˌ ˔ˊʺˋʶʽˌ ˍˇˎ Sideritissp. 
ˉʶˊʽˇˊʾʸˇ˄ˍʰʽ ˋˍʹ ˂ʰʿˁʺ ʽʰˍˊʽˁʺΣ ʰ˄ ˁʰʽ ʰ˅ʾʸʶʽ ˄ʰ ˋʹ˃ʶʽ˖ʻʶʾ ˈˍʽ ˇ˂ˇʷ˄ʰ ˁʰʽ ˉʽˇ ˋˎ˔˄ʺ ʴʾ˄ʶˍʰʽ 
ʹ ˉʰˊˇˎˋʾʰ ˍˇˎ SideritisspΦ ˋʶ ʲˈˍʰ˄ʰ ˍʹˌ ʰʴˇˊʱˌ ˃ʶ ʰˉˇˍʷ˂ʶˋ˃ʰ ˍʹ˄ ʰˏ˅ʹˋʹ ˍˇˎ ʰˊʽʻ˃ˇˏ 
ˍ˖˄ ˋˎ˄ˍʰʴ˗˄ ˉˇˎ ˉʶˊʽʷ˔ˇˎ˄ ˍˇ ʶʾʵˇˌ ˍˇˎ SideritisΦ ʁʽ ʵʽʰ˒ˇˊʷˌ ˔ˊʺˋʶʽˌ ˍˇˎ Sideritis ˉˇˎ 
ʷ˔ˇˎ˄ ˉʰˊʰˍʹˊʹʻʶʾ ʶ˅ʰˊˍ˗˄ˍʰʽ ʰˉˈ ˍˇ ʶʾʵˇˌ ˁʰʽ ʰˉˈ ˍʹ˄ ˉʶˊʽˇ˔ʺ ˉˇˎ ʰ˄ʰˉˍˏˋˋˇ˄ˍʰʽΦ 
ʍˋˍˈˋˇΣ ˇʽ ˔ˊʺˋʶʽˌ ˋʶ ˈ˂ˇ ˍˇ˄ ˁˈˋ˃ˇ ˃ʶ ʲʱˋʹ ˍʽˌ ʽʵʽˈˍʹˍʶˌ ˍ˖˄ ˒ˎˍ˗˄. ɳˁˍˈˌ ʰˉˈ ˍʽˌ 
ʴ˄˖ˋˍʷˌ ˔ˊʺˋʶʽˌ ˍˇˎΣ ˉˇˎ ˉʰˊʰˍʾʻʶ˄ˍʰʽ ˉʰˊʰˁʱˍ˖Σ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ʶˉʾˋʹˌ ˋˎ˔˄ʱ ˖ˌ 
ʵʽʰˁˇˋ˃ʹˍʽˁˈ ˒ˎˍˈ ˋʶ ʲˊʰ˔ˈˁʹˉˇˎˌ όDƻƴȊŀƭŜȊ-Burgosetal., 2011). 
ɮˊˁʶˍʷˌ ˉʰˊʰʵˇˋʽʰˁʷˌ ˔ˊʺˋʶʽˌ ʰ˄ʰ˒ʷˊˇ˄ˍʰʽ ˋˍʹ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰ ʴʽʰ ˍˇ S. montana. ʅˍʹ˄ 

ʆˇˎˊˁʾʰ ˍʰ ˎˉʷˊʴʶʽʰ ˃ʷˊʹ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˋʶ ʰ˒ʶ˕ʺ˃ʰˍʰ ˁʰˍʱ ˍˇˎ ˁˊˎˇ˂ˇʴʺ˃ʰˍˇˌΣ ˍʹˌ 

ʴˊʾˉʹˌ ˁʰʽ ˍˇˎ ʲʺ˔ʰΣ ʶ˄˗ ˋˍʹ˄ ɹˋˉʰ˄ʾʰ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ʴʽʰ ˍʹ˄ ˉʰˊʰˋˁʶˎʺ ˍˋʰʴʽˇˏ ʴʽʰ ˍʹ˄ 

ʰ˄ʰˁˇˏ˒ʽˋʹ ˍ˖˄ ˉʶˉˍʽˁ˗˄ ʵʽʰˍʰˊʰ˔˗˄ ˁʰʽ ˍ˖˄ ˉˇ˄ˇˁʶ˒ʱ˂˖˄Φ(Bilginetal., 2018) 
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1.2.5. TEUCRIUM 

ʆˇ Teucrium [Φ ό[ŀƳƛŀŎŜŀŜύ ʶʾ˄ʰʽ ʷ˄ʰ ʰˊ˖˃ʰˍʽˁˈ ʴʷ˄ˇˌ ˉˇˎ ʰˉʰ˄ˍʱˍʰʽ ˁˎˊʾ˖ˌ ˋˍʹ˄ ˉʶˊʽˇ˔ʺ 
ˍʹˌ ɾʶˋˇʴʶʾˇˎΣ ˖ˋˍˈˋˇΣ ˇˊʽˋ˃ʷ˄ʰ ʶʾʵʹ ˃ˉˇˊˇˏ˄ ˄ʰ ʲˊʶʻˇˏ˄ 
ʵʽʱˋˉʰˊˍʰ ˋʶ ˈ˂ʹ ˍʹ˄ ɳˎˊ˗ˉʹΣ ˍʹ ɰˈˊʶʽʰ ɮ˒ˊʽˁʺ ˁʰʽ ˍʽˌ ʶˏˁˊʰˍʶˌ 
ˉʶˊʽˇ˔ʷˌ ˍʹˌ ɮˋʾʰˌ (Maccionietal., 2021). 
ʆˇ ʴʷ˄ˇˌ ʶˁˉˊˇˋ˖ˉʶʾˍʰʽ ˋˍʹ˄ ˋˎ˂˂ˇʴʺ ˍ˖˄ ˒ˎˍ˗˄ ʰˉˈ ˍʽˌ ʃˊʷˋˉʶˌ 
ʰˉˈ ˍʰ ˉʰˊʰˁʱˍ˖ ʶʾʵʹΦ 

ʅˍʹ˄ ˉʰˊˇˏˋʰ ˃ʶ˂ʷˍʹ ˍʰ ʵʶʾʴ˃ʰˍ h ˉˇˎ ʶˉʽ˂ʷ˔ʻʹˁʰ˄ 

ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˋˍˇ˄ ˉʰˊʰˁʱˍ˖ ˉʾ˄ʰˁʰΥ 
 

 
 

 
 

 
 

ɰˇˍʰ˄ʽˁʺ ˁʰˍʱˍʰ˅ʹ 
ɱʽʰ ˍʰ ʶʾʵʹ TeucriumchamaedrysL  ˁ ʰʽ Teucriumcapitatum  ́  ʲˇˍʰ˄ʽˁʺ ˁʰˍʱˍʰ˅ʹ ʁ ʾ˄ʰʽΥ 
 

ɰʰˋʾ˂ʶʽˇ Plantae 

ʅˎ˄ˇ˃ˇˍʰ˅ʾʰ ɮʴʴʶʽˈˋˉʶˊ˃ʰ 
ʁ˃ˇˍʰ˅ʾʰ ɲʽˁˇˍʹ˂ˏʵˇ˄ʰ 
ʆʱ˅ʹ Lamiales 

ʁʽˁˇʴʷ˄ʶʽʰ Lamiaceae 
ɱʷ˄ˇˌ Teucrium 
ɳʾʵˇˌ Chamaedrys/ capitatum 

 

ɾˇˊ˒ˇ˂ˇʴʽˁʱ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ 
TeucriumchamaedrysLΦ ʃˇ˂ˎʶˍʺˌ ˉˈʰ ˏ˕ˇˎˌ ʷ˖ˌ ол cmΣ ˃ʶ ˖ˇʶʽʵʺΣ ˇ˅ˏ˂ʹˁˍʰΣ ˇʵˇ˄ˍ˖ˍʱ 

˒ˏ˂˂ʰ ˁʰʽ ˊˈʵʽ˄ʰ ʱ˄ʻʹ ˋʶ ˋˍʱ˔ʶʽˌόˍˋʰ˃ˉʽʱύΦ ɶ ʰ˄ʻˇ˒ˇˊʾʰ ˁʰʽ ˋˎʴˁˇ˃ʽʵʺ ʴʾ˄ˇ˄ˍʰʽ ʰˉˈ ˍˇ˄ 

ɹˇˏ˂ʽˇ ʷ˖ˌ ˍˇ˄ ʅʶˉˍʷ˃ʲˊʽˇ ˁʰʽ ʹ ˁʰˊˉˇ˒ˇˊʾʰ ʰˉˈ ˍˇ˄ ɮˏʴˇˎˋˍˇ ʷ˖ˌ ˍˇ˄ ʅʶˉˍʷ˃ʲˊʽˇΦ 

http://mediplantepirus.med.uoi.gr/pharmacology/plant_details.php?id=109 

Teucriumcapitatum: ʃˊˈˁʶʽˍʰʽ ʴʽʰ ˉˇ˂ˎʶˍʷˌΣ ˉˇ˗ʵʶˌ ʶʾʵˇˌ ˃ʶ ʶˎˊʶʾʰ ʶ˅ʱˉ˂˖ˋʹ ˋˍʹ 
ɾʶˋˇʴʶʽʰˁʺ ˂ʶˁʱ˄ʹ ˁʰʽ ˍʹ ɾʷˋʹ ɮ˄ʰˍˇ˂ʺΣ ˈˉˇˎ ˋˎ˄ʰ˄ˍʱˍʰʽ ˁˎˊʾ˖ˌ ˋʶ ˅ʹˊʷˌ ˍˇˉˇʻʶˋʾʶˌ 
ʰˉˈ ˍʹ˄ ˉʰˊʱˁˍʽʰ ʷ˖ˌ ˍʹ˄ ʹ˃ʽˇˊʶʽ˄ʺ ʸ˗˄ʹΦ ɮ˄ʰˉˍˏˋˋʶˍʰʽ ˃ʶ ˍʹ ˃ˇˊ˒ʺ ˋˎ˃ˉʰʴ˗˄Σ 
ˋ˒ʰʽˊʽˁ˗˄ ʻˈ˂˖˄Σ ˒ˍʱ˄ˇ˄ˍʰˌ ˋʶ ˏ˕ˇˌ ол cm ˁʰʽ ˉ˂ʱˍˇˌ ол ʷ˖ˌ пл cmΦ ʆˇ ˉˎˁ˄ˈΣ ˉˇ˂ˏ 
ʰˊ˖˃ʰˍʽˁˈ ˒ˏ˂˂˖˃ʰ ʰˉˇˍʶ˂ʶʾˍʰʽ ʰˉˈ ˃ʽˁˊʱΣ ʶˉʽ˃ʺˁʹ ʷ˖ˌ ʴˊʰ˃˃ʽˁʱΣ ʶ˂ʰ˒ˊ˗ˌ ˇʵˇ˄ˍ˖ˍʱ 
˒ˏ˂˂ʰ ʰˉʰ˂ˇˏ ʴˁˊʽʸˇˉˊʱˋʽ˄ˇˎ ˔ˊ˗˃ʰˍˇˌΦ ɳ˄ʵʽʰ˒ʷˊˇ˄ ˉʰˊˇˎˋʽʱʸʶʽ ˈˍʽ ˍʰ ˄ʶʰˊʱ ˒ˏ˂˂ʰ ˁʰʽ 
ʲ˂ʰˋˍˇʾ ˁʰ˂ˏˉˍˇ˄ˍʰʽ ʰˉˈ ʰˊˁʶˍʱ ˉˎˁ˄ʺ ˔˄ˈʰˋʹ ˃ʶ ˒˖ˍʶʽ˄ˈ ʰˋʹ˃ˈ˂ʶˎˁˇ ˔ˊ˗˃ʰΦ ɮˉˈ ˍˇ 
ɾʱʽˇ ʷ˖ˌ ˍˇ˄ ɹˇˏ˄ʽˇΣ ʱ˒ʻˇ˄ʶˌ ˋ˔ʶˍʽˁʱ ˋˎ˃ˉʰʴʶʾˌΣ ʷ˄ˍˇ˄ʰ ˔˄ˇˎʵ˖ˍʷˌ ˍʰ˅ʽʰ˄ʻʾʶˌ ˁʱ˄ˇˎ˄ ˍʹ˄ 
ʶ˃˒ʱ˄ʽˋʺ ˍˇˎˌΣ ˒ʷˊˇ˄ˍʰˌ ˃ʶʴʱ˂ˇ ʰˊʽʻ˃ˈ ˃ʽˁˊ˗˄Σ ˂ʶˎˁˈʴˁˊʽʸ˖˄ ˃ˉˇˎ˃ˉˇˎˁʽ˗˄Σ ˍʰ ˇˉˇʾʰ 
ˋˍʰʵʽʰˁʱ ʰ˄ʻʾʸˇˎ˄ ˋʶ ˁʰʻʰˊˈ ˂ʶˎˁˈ ˔ˊ˗˃ʰΦ ƘǘǘǇǎΥκκƎǊȅƭƭƛǎwaterlilies.gr/mesogeiaka-
xerofitika-fita_ola-ta-mesogeiaka-xerofytika-fyta/Teucrium_capitatum 
 

ʊˎˍˇ˔ʹ˃ʶʾʰ- ɾʶˍʰʲˇ˂ʾˍʶˌ 

Teucrium 
Teucrium chamaedrysL. sak059 

Teucrium capitatum sak093 

TEUCRIUM CHAMAEDRYS L. 

TEUCRIUM CAPITATUM 
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Teucriumcapitatum: ɮ˄ʱ˂ˇʴʰ ˃ʶ ˍʹ˄ ˉʶˊʽˇ˔ʺ ˉˊˇʷ˂ʶˎˋʹˌ ˍˇ ʷ˂ʰʽˇ ˍˇˎ ʷ˔ʶʽ ʲˊʶʻʶʾ ˈˍʽ 
ˉʶˊʽʷ˔ʶʽ˂ʽ˃ˇ˄ʷ˄ʽˇκʰ-ˉʽ˄ʷ˄ʽˇκόɳύ-˄ʶˊˇ˂ʽʵˈ˂ʹΣ-hˍˊʰ˄ˌ-ˉʶˊɹh ˃ˇˍʷ˄ʽˇΣ 
˔ˇˎ˃ˇˎ˂ʶ˄ʽˁˈʶˉˇ˅ʶʾʵʽˇII, -̡ˉʽ˄ʷ˄ʽˇΣ ʲ-ˁʰˊˎˇ˒ˎ˂˂ʷ˄ʽˇΣ ˇ˅ʶʾʵʽˇ ˁʰˊˎˇ˒ˎ˂˂ʶ˄ʾˇˎΣ 
˃ˎˊˁ̫˄ʽˇ,ʴʶˊ˃ʰˁˊʷ˄ʽˇD, ʵ-̔2,4-ˍʶˍˊ-ʲˇˎˍˎ˂˒ʰʽ˄ˈ˂ʹΣ ˉ-ˁˎ˃ʷ˄ʽˇΣ ˁʰˊʲʰˁˊˈ˂ʹΣ 
ˁʰˊˎˇ˒ˎ˂˂ʷ˄ʽˇΣ ˍˇˊʶːˈ˂ʹΣ ʆ-ˁʰʵʽ˄ˈ˂ʹ ˁʰʽ ʶ˄ʵˇʲˇˊ˄ʶˈ˂ʹΦ (Maccionietal., 2021). 
 
TeucriumchamaedrysL:ɱʽʰ ˍʰ ˃ʶʻʰ˄ˇ˂ʽˁʱ ʶˁ˔ˎ˂ʾˋ˃ʰˍʰ ˒ˏ˂˂˖˄ ˍˇ ˇ˂ʽˁˈ ˒ʰʽ˄ˇ˂ʽˁˈ˒ˇˊˍʽˇ 

ʲˊʷʻʹˁʶ мпфΦмр ҕ лΦнпmgGA/g ʁ ˁ˔ˎ˂ʾˋ˃ʰˍˇˌ. ʆˇ ʴʶˊ˃ʰˁˊʷ˄ʽˇ-D όмсΣр҈ύΣ ˍˇ όZ)- -̡˒ʰˊ˄ʶˋʷ˄ʽˇ 

όмнΣн҈ύΣ ˍˇ ʲ-ˁʰˊˎˇ˒ˎ˂˂ʷ˄ʽˇ όмлΣр҈ύΣ ˍˇ ʰ-ˉʽ˄ʷ˄ʽˇ όфΣм҈ύ ˁʰʽ ˍˇ ʵ-ˁʰʵʽ˄̫ ˄ʽˇ όтΣп҈ύ ʺˍʰ˄ ˍʰ 

ˁˏˊʽʰ ˋˎˋˍʰˍʽˁʱ ˋˍˇ ʰʽʻʷˊʽˇʷ˂ʰʽˇΦʆˇ ʰʽʻʷˊʽˇ ʷ˂ʰʽˇ ʶʾ˄ʰʽ ʶˉʾˋʹˌ  ˉ˂ˇˏˋʽˇ ˋʶ 

ˋʶˋˁʽˍʶˊˉʷ˄ʽʰ.(Morteza-Semnanietal.,2005) 

ɰʽˇ˂ˇʴʽˁʷˌ ʵˊʱˋʶʽˌ 
Teucriumcapitatum Υʃʰˊˇˎˋʽʱʸʶʽˉˇ˂˂ʱ ˎˉˇˋ˔ˈ˃ʶ˄ʹ ʰ˄ˍʽ˃ˎˁʹˍʽʰˁʺ ʵˊʱˋʹΣ ʽʵʽʰʾˍʶˊʰ ˁʰˍʱ 
ˍ˖˄ ʵʶˊ˃ʰˍˈ˒ˎˍ˖˄ ˁʰʽ ˍˇˎ C. neoformans.ɳ˃˒ʰ˄ʾʸʶʽ ʶˉʾˋʹˌ  ʽˋ˔ˎˊʺ ʶˉʾʵˊʰˋʹ ˋˍʹ˄ 
ʰ˄ʰˋˍˇ˂ʺ ˍˇˎ ˋ˔ʹ˃ʰˍʽˋ˃ˇˏ ʲ˂ʰˋˍʽˁ˗˄ ˋ˖˂ʺ˄˖˄ ʰˉˈ ˍˇ C. albicansΣ ʷ˄ʰ˄ ˋʹ˃ʰ˄ˍʽˁˈ 
ˉʰˊʱʴˇ˄ˍʰ ˂ˇʽ˃ˇʴˈ˄ˇˎ ʵˊʱˋʹˌ (Maccionietal., 2021). 
 
TeucriumchamaedrysL. ɴ̝ ʶʽ ˃ʶ˂ʶˍʹʻʶʾ ʹ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʺ ˍˇˎ ʵˊʱˋʹ ˋʶ ʵʽʱ˒ˇˊʶˍʽˁʱ 

ʶˁ˔ˎ˂ʾˋ˃ʰˍʰ όˎʵʰˍʽˁʱΣ ˃ʶʻʰ˄ˇ˂ʽˁʱ ˁʰʽ ʱ˂˂ʰύ ˁʰʽ ˇʽ  ˍʽ˃ʷˌICрл ˁˎ˃ʰʾ˄ˇ˄ˍʰ˄ ʰˉˈ ммсрΣтр ʷ˖ˌ 

нпΣрм ˃g/ml,  ˔ʰˊʰˁˍʹˊʾʸˇ˄ˍʰˌ ˇˊʽˋ˃ʷ˄ʰ ʰˉˈ ʰˎˍʱ ˖ˌ ̄̔ ˇ ʽˋ˔ˎˊʱ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʱ ʰˉˈ 

ʰ˄ˍʾˋˍˇʽ˔ʰ ʶˁ˔ˎ˂ʾˋ˃ʰˍʰ ˍ˖˄ ˒ˎˍ̠˄  Ginkgobilobaˁ ʰʽˍˇˎ ˉˊʱˋʽ˄ˇˎ ˍˋʰʴʽˇˏ(Stankovicetal., 

2010).  

ʆʷ˂ˇˌ ʷ˔ˇˎ˄ ʰ˄ʰ˒ʶˊʻʶʾ ʶˉʰ˄ʰ˂ʰ˃ʲʰ˄ˈ˃ʶ˄ʶˌ ˉʶˊʽˉˍ˗ˋʶʽˌ ˋˇʲʰˊʺˌ ˇ˅ʶʾʰˌ ʹˉʰˍʽˁʺˌ ʲ˂ʱʲʹˌ 
ˉˇˎ ʰˉˇʵʾʵˇ˄ˍʰʽ ˋˍʹ ˔ˊʺˋʹ ʰ˒ʶ˕ʺ˃ʰˍˇˌTeucriumchamaedrysΣ ˉˇˎ ˉʰˊʰˋˁʶˎʱʸʶˍʰʽ ˃ʶ 
ˁʱˉˇʽʰ ˉʰˊʰ˂˂ʰʴʺ ˋˍʹ˄ ˉʰˊʰʵˇˋʽʰˁʺ ˃ʷʻˇʵˇ.(Nencini et al., 2014)(Kouzi et al., 1994). 
 

ʃʰˊʰʵˇˋʽʰˁʷˌ˔ˊʺˋʶʽˌ 
TeucriumchamaedrysL.: ɮˎˍˈˍˇ˒ˎˍˈʷ˔ʶʽ˔ˊʹˋʽ˃ˇˉˇʽʹʻʶʾˋˍʹʻʶˊʰˉʶˎˍʽˁʺʰˉˈˍʹ˄ʰˊ˔ʰʽˈˍʹˍʰ, 
ˇɲʽˇˋˁˇˎˊʾʵʹˌˍˇˋˎ˄ʽˋˍˇˏˋʶʷ˄ʰ˄ˍʽˍˇˎʲʺ˔ʰˁʰʽˍˇˎɦ̀ ʻ˃ʰˍˇˌ. ɳʾ˄ʰʽ ʷ˄ʰ ˉʽˁˊˈΣ ˋˍˎˉˍʽˁˈΣ 
ʰ˄ˍʽˊʶˎ˃ʰˍʽˁˈ ʲˈˍʰ˄ˇ ˉˇˎ ˃ʶʽ˗˄ʶʽ ˍʹ ˒˂ʶʴ˃ˇ˄ʺΣ ʵʽʶʴʶʾˊʶʽ ˍʹ˄ ˉʷ˕ʹ ˁʰʽ ˃ʶʽ˗˄ʶʽ ˍˇ˄ ˉˎˊʶˍˈΦ 
ɳ̝ ʶʽ ʶˉʾˋʹˌ ˔ˊʹˋʽ˃ˇˉˇʽʹʻʶʾ ˋˍʹ˄ɹˊʰ˄ʽˁʺʲˇˍʰ˄ˇʻʶˊʰˉʶʾʰ ˖ˌ ʵʽˇˎˊʹˍʽˁˈΣ ʰ˄ˍʽˋʹˉˍʽˁˈΣ 

ʰ˄ˍʽˉˎˊʶˍʽˁˈ ˁʰʽ ʰ˄ˍʽʶ˂˃ʽ˄ʻʽˁˈ ˉʰˊʱʴˇ˄ˍʰΦ (Morteza-Semnanietal.,2005). ʅˍʹ˄ ˉʰˊʰʵˇˋʽʰˁʺ 
ʽʰˍˊʽˁʺ ˍʹˌ ʅʰˊʵʹ˄ʾʰˌ ˇˊʽˋ˃ʷ˄ʰ ʶʾʵʹ Teucrium ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˖ˌ ʰ˄ˍʽˋʹˉˍʽˁʱ  ˁʰʽ ʴʽʰ ˍʹ 
ʻʶˊʰˉʶʾʰ ʵʶˊ˃ʰˍʽˁ˗˄ ˉʰʻʺˋʶ˖˄ . ʆˇ ˉʽˇ ʵʹ˃ˇ˒ʽ˂ʷˌ ʶʾʵˇˌ ʰˎˍˇˏ ˍˇˎ ʴʷ˄ˇˎˌ ˋˍʹ ˔˂˖ˊʾʵʰ 
ˍʹˌ ɳˎˊ˗ˉʹˌ ʶʾ˄ʰʽ ˍˇ T. chamaedrys ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ˋˍʹ ʻʶˊʰˉʶʾʰ ˉʶˉˍʽˁ˗˄ 
ʵʽʰˍʰˊʰ˔˗˄Σ ʰˉˇˋˍʹ˃ʱˍ˖˄Σ ˇˎˊʽˁʺˌ ʰˊʻˊʾˍʽʵʰˌ ˁʰʽ ʶˉʽˉʶ˒ˎˁʾˍʽʵʰˌ ˁʰʽ ˋˍʹ ʵʽʷʴʶˊˋʹ ˍʹˌ 
ʰˉˇˋˏ˄ʻʶˋʹˌ ˂ʾˉˇˎˌ ˁʰʽ ˁˎˍˍʰˊʾˍʽʵʰˌΦ (Maccionietal., 2021) 

1.3. ONAGRACEAE 

1.3.1 EPILOBIUM 

Onagraceae, ̌ ʽˁˇʴʷ˄ʶʽʰʰ˄ʻˇ˒ˈˊ˖˄˒ˎˍ˗˄, ̄ ˇˎʰ˄ʺˁʶʽˋˍʹ ˍʱ˅ʹ MyrtalesΣ ˉˇˎ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ 
му ʴʷ˄ʹ ˁʰʽ срр ʶʾʵʹΣ ˁʰʽ ˋˎʴˁʶ˄ˍˊ˗˄ʶˍʰʽ ˋˍʹ˄ ʶˏˁˊʰˍʹ ˉʶˊʽˇ˔ʺ ˍˇˎ 
ɿʷˇˎ ɼˈˋ˃ˇˎΦ ɶ ˇʽˁˇʴʷ˄ʶʽʰ ˔ʰˊʰˁˍʹˊʾʸʶˍʰʽ ʰˉˈ ɦ ˄ʻʹ  ˃ ʶ ̱̫ˋˋʶˊʰ 
˃ʷˊʹ ˋˍʹ˄ ˁʱˍˇ˕ʹ όˍʷˋˋʶˊʰ ˋʷˉʰ˂ʰΣ ˍʷˋˋʶˊʰ ˉʷˍʰ˂ʰΣ ˍʷˋˋʶˊʽˌ ʺ 
ˇˁˍ˗ ˋˍʺ˃ˇ˄ʶˌύΣ ˃ʶ ̌́ʽˋ˃ʷ˄ʶˌ ˃ˈ˄ˇ˄ ʶ˅ʰʽˊʷˋʶʽˌΦ ɶ ˖ˇʻʺˁʹ ʶʾ˄ʰʽ 
ˁʰˍ˗ˍʶˊʹ όʵʹ˂ʰʵʺΣ ˁʱˍ˖ ʰˉˈ ˍˇ ʱ˄ʻˇˌύΦ ʅˍʹ˄ ʶˏˁˊʰˍʹ ʸ˗˄ʹ ʹ 
ˇʽˁˇʴʷ˄ʶʽʰ ʶʾ˄ʰʽ ʴ˄˖ˋˍʺ ʰˉˈ ʴʷ˄ʹ ˈˉ˖ˌ ˍˇ Epilobium, 

EPILOBIUM 

ANGUSTIFOLIUM L. 
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ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄ˇˎ ˍˇˎ ˒ˎˍˇˏ E. angustifolium. 
https:// www.britannica.com/plant/Onagraceae 
 
 
 
 
 
 
ʆˇ ʴʷ˄ˇˌ ʶˁˉˊˇˋ˖ˉʶʾˍʰʽ ˋˍʹ˄ ˋˎ˂˂ˇʴʺ ˍ˖˄ ˒ˎˍ˗˄ ʰˉˈ ˍʽˌ ʃˊʷˋˉʶˌ 
ʰˉˈ ˍʰ ˉʰˊʰˁʱˍ˖ ʶʾʵʹ 
 
 

 
 
 

ɰˇˍʰ˄ʽˁʺ ˁʰˍʱˍʰ˅ʹ 
Epilobiumangustifolium: ɶ ˁʰˍʱˍʰ˅ʹ ˍˇˎ E. angustifolium ʷ˔ʶʽ 
ˉʰˊʰ˃ʶʾ˄ʶʽ ˇˎˋʽʰˋˍʽˁʱ ˋˍʰʻʶˊʺ ˁʰʽ ʷ˔ʶʽ ʴʾ˄ʶʽ ʴʶ˄ʽˁʱ ʰˉˇʵʶˁˍʺΦ ɶ ʴʶ˄ʽˁʺ ˍˇˎ ʻʷˋʹ ʺˍʰ˄ 
ʶ˂ʰ˒ˊ˗ˌ ʰ˃˒ʽ˂ʶʴˈ˃ʶ˄ʹ ˃ ʁˇˊʽˋ˃ʷ˄ˇˎˌ ɳˎˊʰˋʽʱˍʶˌʲˇˍʰ˄ʽˁˇˏˌ ˄ʰ ʵʽʰ˔˖ˊʾʸˇˎ˄ ʰˎˍˈ ˍˇ ʶʾʵˇˌ 
˃ʶ ˍˇˎˌ ˋˍʶ˄ˇˏˌ ˋˎʴʴʶ˄ʶʾˌ ˍˇˎ ˖ˌ ˍˇ ʴʷ˄ˇˌ Chamaenerion. (Mosquin, 2012) 
ɱʽʰ ˍʰ ʶʾʵʹ Epilobiumangustifolium ˁ ʰʽ Epilobiumparvifloruḿ ʲˇˍʰ˄ʽˁʺ ˁʰˍʱˍʰ˅ʹ ʁ ʾ˄ʰʽΥ 
 
 
 
 
 
 
 
 
 
 

 
 

ɰˇˍʰ˄ʽˁʱ ɾˇˊ˒ˇ˂ˇʴʽˁʱ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ 
ʆˇ Epilobiumparviflorum ˒ ˍʱ˄ʶʽ ˁʰˍʱ ˃ʷˋˇ ˈˊˇ ˍʰ олς80 cmˋʶ ˏ˕ˇˌΦ ʆˇ ˋˍʷ˂ʶ˔ˇˌ ʶʾ˄ʰʽ ˈˊʻʽˇ 
ˁʰʽ ˁʰ˂ˏˉˍʶˍʰʽ ˉˎˁ˄ʱ ˃ʶ ˍˊʾ˔ʶˌΣ ʽʵʽʰʾˍʶˊʰ ˋˍˇ ˁʱˍ˖ ˃ʷˊˇˌΦ ʆʰ ˒ˏ˂˂ʰ ʶʾ˄ʰʽ ʰ˄ˍʾʻʶˍʰΣ ˔˖ˊʾˌ 
˃ʾˋ˔ˇ ʰ˂˂ʱ ˈ˔ʽ ʰ˃ˉ˂ʶ˅ʽˁʱΣ ˂ˇʴ˔ˇʶʽʵʺ ˁʰʽ ˇʵˇ˄ˍ˖ˍʱΣ ˋˍˊˇʴʴˎ˂ʶ˃ʷ˄ʰ ˋˍʹ ʲʱˋʹΣ ˃ʺˁˇˎˌ пς
10cmΦ ʆʰ ˃ʽˁˊˇˋˁˇˉʽˁʱ ʱ˄ʻʹ ʶʾ˄ʰʽ ʰ˄ˇʽ˔ˍˈ ˊˇʵˈ˔ˊ˖ˇ όˊˇʸ) ʺ ʰ̄h ˂ˈ ʽ˗ʵʶˌ ό˃˖ʲύ, 6ς7 mmˋʶ 
ʵʽʱ˃ʶˍˊˇΣ ˃ʶ ˍʷˋˋʶˊʰ ˉʷˍʰ˂ʰΣ ˇˁˍ˗ ˋˍʺ˃ˇ˄ʶˌ ˁʰʽ ʷ˄ʰ ˋˍʾʴ˃ʰ ˃ʶ п ˂ˇʲˇˏˌΦ ɶ ʰ˄ʻˇ˒ˇˊʾʰ 
ʶ˃˒ʰ˄ʾʸʶˍʰʽ ʰˉˈ ˍˇ˄ ɹˇˏ˄ʽˇ ʷ˖ˌ ˍˇ˄ ɮˏʴˇˎˋˍˇ ˋˍˇ ʲˈˊʶʽˇ ʹ˃ʽˋ˒ʰʾˊʽˇΦ ʆʰ ʶˊ˃ʰ˒ˊˈʵʽˍʰ ʱ˄ʻʹ 
ʶʾˍʶ ʰˎˍˇʴˇ˄ʽ˃ˇˉˇʽˇˏ˄ˍʰʽ όʰˎˍˇʴʰ˃ʾʰύ ʶʾˍʶ ʶˉʽˁˇ˄ʽʱʸˇ˄ˍʰʽ ʰˉˈ ʷ˄ˍˇ˃ʰΦ ʁ ˁʰˊˉˈˌ ʶʾ˄ʰʽ ˃ʽʰ 
ˁʱ˕ˇˎ˂ʰ ˃ʺˁˇˎˌ ˍˊʽ˗˄ ʷ˖ˌ ʶˉˍʱ ʶˁʰˍˇˋˍ˗˄ ˉˇˎ ˉʶˊʽʷ˔ʶʽ ˉˇ˂ˏ ˃ʽˁˊˇˏˌ ˃ʰˏˊˇˎˌ ˋˉˈˊˇˎˌ 
ό˃ʺˁˇˎˌ ˉʶˊʾˉˇˎ м ƳƳύΣ ˃ʶ ˂ʶˎˁʷˌ ʾ˄ʶˌ ˉˇˎ ʶˉʽˍˊʷˉˇˎ˄ ˍʹ ʵʽʰˋˉˇˊʱ ʰˉˈ ˍˇ˄ ʱ˄ʶ˃ˇΦ ɮˎˍˈ ˍˇ 
ʶʾʵˇˌ ˃ˇʽʱʸʶʽ ʰˊˁʶˍʱ ˃ʶ ˍˇ EpilobiumhirsutumΣ ʰ˂˂ʱ ˍʰ ʱ˄ʻʹ ʶʾ˄ʰʽ ˉˇ˂ˏ 
˃ʽˁˊˈˍʶˊʰΦhttps://en.wikipedia.org/wiki/Epilobium_parviflorum 
  
Epilobiumangustifolium: ʂ˃ˇˊ˒ˇΣ ˉˇ˂ˎʶˍʷˌΣ ˂ʶˉˍˈˁˇˊ˃ˇ ˒ˎˍˈ ˉˇˎ ˃ˉˇˊʶʾ ˄ʰ ˒ˍʱˋʶʽ ˋʶ 
˃ʶʴʱ˂ˇ ˏ˕ˇˌΦ ɴ˔ʶʽ ˃ʶʴʱ˂ʰ ˂ˇʴ˔ˇʶʽʵʺ ˒ˏ˂˂ʰΣ ˃ʷ˔ˊʽ мрcm˃ʶ ˉˇ˂ˏ ˔ʰˊʰˁˍʹˊʽˋˍʽˁˈ 
ˉʶˊʽ˒ʶˊʶʽʰˁˈ ˄ʶˏˊˇΣ ˉʰˊʱ˂˂ʹ˂ˇ ˃ʶ ˍʰ ˁˎ˃ʰˍˇʶʽʵʺ ˔ʶʾ˂ʹΦ ɯ˄ʻʹ ˃ʶ ˊˈʵʽ˄ʰΣ ˊˇˉʰ˂ˇʶʽʵʺ 

Epilobium 

Epilobium angustifolium L. 
Epilobium parviflorum Schreb. 

ɰʰˋʾ˂ʶʽˇ Plantae 

ʅˎ˄ˇ˃ˇˍʰ˅ʾʰ ɮʴʴʶʽˈˋˉʶˊ˃ʰ 

ʁ˃ˇˍʰ˅ʾʰ ɲʽˁˇˍˎ˂ʺʵˇ˄ʰ 

ʆʱ˅ʹ Myrtales 

ʁʽˁˇʴʷ˄ʶʽʰ Onagraceae 

ɱʷ˄ˇˌ Epilobium 

ɳʾʵˇˌ ɳΦ angustifolium / ɳΦ 
parviflorum  

EPILOBIUM PARVIFLORUM 

SCHREB. 

https://www.britannica.com/plant/Onagraceae
https://en.wikipedia.org/wiki/Epilobium_parviflorum
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ˉʷˍʰ˂ʰ ˋʶ ˃ʶʴʱ˂ʹ ˋˍʰ˔ˎˈ˃ˇˊ˒ʹ ˍʰ˅ʽʰ˄ʻʾʰ ˋˍˇ ˉʱ˄˖ ˃ʽˋˈ ˍˇˎ ʲ˂ʰˋˍˇˏΦ 
https:// www.greekflora.gr/el/flowers/0246/Epilobium-angustifolium 
 
 

ʊˎˍˇ˔ʹ˃ʶʾʰ-ɾʶˍʰʲˇ˂ʾˍʶˌ 
EpilobiumangustifoliumΥ ɲˊʰˋˍʽˁʷˌ ˇˎˋʾʶˌΥ ʊ˂ʰʲˇ˄ˇʶʽʵʺΣ ˍʰ˄˄ʾ˄ʶˌΣ ʲ˂ʷ˄˄ʶˌΣ ʵʽʱ˒ˇˊˇʽ 
ʶˋˍʷˊʶˌΣ ˋʽˍˇˋˍʶˊˈ˂ʹΣ ʴ˂ˎˁˇˋʾʵʽʰΦ ʃʽˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰʶ˂˂ʰʴʽˍʰ˄˄ʾ˄ʶˌ όˇʶ˄ˇʻʶˀ˄ʹ ɮ ˁʰʽ 
geminD), ˍʰ˄˄ʽˁˈ ˇ˅ˏΣ ˋʽˁʽ˃ʽˁˈ ˇ˅ˏΣʴʰ˂˂ˇː˂ʽˁʷˌ˒˂ʰʲˇ˄ˇ˂ʽˁʷˌ όʴʰ˂˂ˇː˂ˁʶˊˁʶˍʾ˄ʹύΣ ˃ʽʰ 
ʵʽ˃ʶʻˇ˅ˎ˒˂ʰʲˈ˄ʹ όʵʽ˃ʶʻˎ˂ˁʶˊˁʁ ˍʾ˄ʹύ ˁʰʽ ʷ˄ʰˌ ˃ʶʴʱ˂ˇˌ ʰˊʽʻ˃ˈˌ 
ʴ˂ˎˁˇʸˎ˂ʽ˖˃ʷ˄˖˄˃ʶˍʰʲˇ˂ʽˍ˗˄ ˉˇˎ ʷ˔ˇˎ˄ ˎˉˇˁʰˍʰˋˍʰʻʶʾ ˃ʶ ʵʽʱ˒ˇˊˇˎˌ ˍˊˈˉˇˎˌ όˉΦ˔Φ 
ˁʰ˒ʁʿ ˁˈ ˇ˅ˏ-4-ʁ ʶ˅ˇˋʾʵʹΣ ʴʰ˂˂ˇː˂ˇʶ˅ˇˋʾʵʹΣ ˁʰ˒ʶˇː˂ˇˁʽ˄ʽˁˈ ˇ˅ˏ о-ʁ-ʶ˅ˇˋʾʵʹΣ ˃ˎˊʽˁʶˍʾ˄ʹ-
˃ʶʻʰʽʻʶˊʶ˅ˇˋʾʵʹΣ ˁʰʽ˃ ˉ˒ʶˊˇ˂-3-ʁ-ʰˊʰʲʽ˄ˇʸʾˍʹΣ ˃ˎˊʽˁʶˍʾ˄ʹ- 3-ʁ-ˁʰ˒ʶˇː˂ˇʶ˅ˇˋʾʵʹΣ ˊˇˎˍʾ˄ʹΣ 
ˁʰ̔˃ ˉ˒ʶˊˈ˂ʹ-7-ʁ-ˊʰ˃˄ˇˋʾʵʹ-ʁ-3, ˁʶˊˁʶˍʽˁˇ-ˁʰ˒ʶˇː˂ˇʶ˅ˇˋʾʵʹ, 
ʴ˂ˎˁˇˎˊˇ˄ʾʵʽˇˁʰʽ˃ˉ˒ʶˊˈ˂ʹˌΣ 3-(6ΩΩ-˒ʶˊˇˎ˂ˎ˂ˇʶ˅ˇˋʾʵʹύ ˁʶˊˁʁ ˍʾ˄ʹΣ ʵˏˇ ˁʰʽ˃ ˉ˒ʶˊˈ˂ʹ- -́
ˁˇˎ˃ʰˊˇː˂ˇ-ʶ˅ˇˋʾʵʹύΦ(Dacrema, etal., 2020) 
 
Epilobiumparviflorum: ʆʰ ˁˏˊʽʰ ˋˎˋˍʰˍʽˁʱ ˍ˖˄ ʰʽʻʷˊʽ˖˄ ʶ˂ʰʾ˖˄ ʶʾ˄ʰʽ ˍʰ ˂ʽˉʰˊʱ ˇ˅ʷʰΦ ʁʽ 
ˍʶˊˉʶ˄ʽˁˇʾ ˎʵˊˇʴˇ˄ʱ˄ʻˊʰˁʶˌ ʰˉʰ˄ˍ˗˄ˍʰʽ ˋʶ ˃ʽˁˊʺ ˉˇˋˈˍʹˍʰΣ ʰ˂˂ʱ ˍʰ ˍʶˊˉʶ˄ˇʶʽʵʺ 
ʰ˄ˍʽˉˊˇˋ˖ˉʶˏˇ˄ˍʰ˄ ˋʶ ˉˇ˂ˏ ˃ʶʴʰ˂ˏˍʶˊʹ ˉˇˋˈˍʹˍʰ όˁˎˊʾ˖ˌ ˃ˇ˄ˇˍʶˊˉʶ˄ˇʶʽʵʺ ˁʰʽ 
ʵʽˍʶˊˉʶ˄ʽ)h. ʇˉʱˊ˔ˇˎ˄ ʶˉʾˋʹˌ ˎ˕ʹ˂ʷˌ ˉˇˋˈˍʹˍʶˌ ʶˋˍʷˊ˖˄ όˁˎˊʾ˖ˌ ˃ʶʻˎ˂ʶˋˍʷˊʶˌ ˁʰʽ ʶˋˍʷˊʶˌ 
ˇ˅ʽˁˇˏ ˇ˅ʷˇˌύ ˁʰʽ ʶ˄˗ˋʶʽˌ ˁʰˊʲˇ˄ˎ˂ʾˇˎΦ ɳ˄˗ ʷ˔ˇˎ˄ ˍʰˎˍˇˉˇʽʹʻʶʾ ʽˋˇ˃ʶˊʺ ʵʽ-ʽˋˇˉˊˇˉˎ˂-
˄ʰ˒ʻʰ˂ʶ˄ʾˇˎ(Egiletal.,2020). 
 
ɼˏˊʽʰ ˍʰ˄˄ʾ˄ʹ ʷ˔ʶʽ ʲˊʶʻʶʾ ʹ oenotheinBΣ ʷ˔ˇˎ˄ ʲˊʶʻʶʾ ʶˉʽˉ˂ʷˇ˄ ˍʰ ˒˂ʰʲˇ˄ˇʶʽʵʺ Υ myricetin-
3-O-rhamnoside, ˃ˎˊʽˁʶˍʾ˄ʹΣ ˁʶˊˁʶˍʾ˄ʹΣ ˁʰʽ˃ˉ˒ ʶˊˈ˂ʹ ˁʰʻ˗ˌ ˁʰʽ ˁʰ˒ʶʿˁˈ ˇ˅ˏ Σ ˔˂˖ˊˇʴʶ˄ʽˁˈ 
ˇ˅ˏΣ ˉʰˊʱʴ˖ʴʰ ʴʰ˂˂ʽˁˇˏ ˁʰʽ ʶ˂ʰʴʽˁˇˏ ˇ˅ʷˇˌΣ (Hevesi, etal.,2008). 
 

ɰʽˇ˂ˇʴʽˁʷˌ ʵˊʱˋʶʽˌ 
EpilobiumangustifoliumΥ ɾʷˊʹ ˍˇˎ ˒ˎˍˇˏ ˃ʶ ʵˊʰˋˍʽˁʷˌ ˇˎˋʾʶˌΥ ɯ˄ʻʹΣ ˒ˏ˂˂ʰΣ ˊʾʸʰΦ 
 
ɶ ˁʰ˂ˇʺʻʹˌ ˎˉʶˊˉ˂ʰˋʾʰ ˍˇˎ ˉˊˇˋˍʱˍʹ όɼʇʃύ ʶʾ˄ʰʽ ˃ʽʰ ˁˇʽ˄ʺ ˉʱʻʹˋʹ ˋˍˇˎˌ ʶ˄ʺ˂ʽˁʶˌ ʱ˄ʵˊʶˌΦ 
ɳʽʵʽˁʱ ˋˍʹ˄ ɳˎˊ˗ˉʹΣ ʷ˔ʶʽ ʶˉʽˁʶ˄ˍˊ˖ʻʶʾ ʰˎ˅ʰ˄ˈ˃ʶ˄ʹ ˉˊˇˋˇ˔ʺ ˋˍʰ ʶˁ˔ˎ˂ʾˋ˃ʰˍʰ E. 
angustifolium ό9!9ǎύΣ ˍʰ ˇˉˇʾʰ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ʶˎˊʷ˖ˌ ʴʽʰ ˍʽˌ ʻʶˍʽˁʷˌ ˍˇˎˌ ʶˉʽʵˊʱˋʶʽˌ ˋˍʰ 
ˋˎ˃ˉˍ˗˃ʰˍʰ ˍʹˌ ɼʇʃΣ ʰ˄ ˁʰʽ ˇʽ ˁ˂ʽ˄ʽˁʷˌ ʵˇˁʽ˃ʷˌ ˋʶ ʰ˄ʻˊ˗ˉˇˎˌ ʶʾ˄ʰʽ ˉʶˊʽˇˊʽˋ˃ʷ˄ʶˌΦ 
(Espositoetal., 2021). 
 
To̝ ʹ˃ʽˁˈ ˉˊˇ˒ʾ˂ ˍˇˎ Epilobiumangustifolium ʰˉˇˁʰ˂ˏˉˍʶʽ ˍʹ˄ ˉʰˊˇˎˋʾʰ ʵʽʰ˒ˇˊʶˍʽˁ˗˄ 
ʶʾʵ˖˄ˉˇ˂ˎ˒ʰʽ˄ˇ˂˗˄ ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄˖˄ ˉˇ˂˂˗˄ ʶ˄˗ˋʶ˖˄ ˉˇˎ ʵʶ˄ ʷ˔ˇˎ˄ ʰˁˈ˃ʹ ˉ˂ʺˊ˖ˌ 
ˍʰˎˍˇˉˇʽʹʻʶʾ.ɴ˔ʶʽ ʲˊʶʻʶʾ ˈˍʽ ˉʶˊʾʶ˔ʶʽˍʽˌʶ˂˂ʰʴʽˍʰ˄ʾ˄ʶˌoenotheinɮ ˁʰʽ B̄ ˇˎ˃ʁ ˍʰˍˊʷˉˇ˄ˍʰʽ ˃ʶ 
ʸˏ˃˖ˋʹ ʶ˄ˍˈˌ ˍˇˎ ʶ˄ˍʷˊˇˎ ˋʶ ˇˎˊˇ˂ʽʻʾ˄ʶˌΣ ʹ ʰ˄ˍʽ˒˂ʶʴ˃ˇ˄˗ʵʹˌ ʵˊʱˋʹˍˇˎˌʶʾ˄ʰʽ ʴ˄˖ˋˍʺΦ 
ʅˍʹ˄ ʶˊʴʰˋʾʰ ˍ˖˄ ˎˉˇʵʹ˂˗˄ʶˍʰʽ ˈˍʽ ˍˇ ˋˎ˃ˉ˂ʺˊ˖˃ʰ ʵʽʰˍˊˇ˒ʺˌ όˋˁ˂ʹˊʷˌ-ʴʰˋˍˊʽˁʱ 
ʰ˄ʻʶˍʽˁʷˌ ˁʱ˕ˇˎ˂ʶˌ ˉˇˎ ˉʶˊʽʷ˔ˇˎ˄ ʶˁ˔ˏ˂ʽˋ˃ʰ E. Angustifolium(EAE))˃ ˉˇˊʶʾ ˄ʰ ʰˋˁʺˋʶʽ ˍʹ˄ 
ʶˎʶˊʴʶˍʽˁʺ ˍˇˎ ʵˊʱˋʹ ˁʰˍʱ ˍʹˌ ɼʇʃ ˃ʷˋ˖ ʰ˄ˍʽ˒˂ʶʴ˃ˇ˄˗ʵˇˎˌ ʵˊʱˋʹˌΦ (Espositoetal., 2021) 

 
ʆˇ ̀ˎ ˃ˉ˂ʺˊ˖˃ʰ ʵʽʰˍˊˇ˒ʺˌ Epilobiumangustifolium̫ ˔ʶʽ ʲˊʶʻʶʾ ˈˍʽ ˉˊˇˁʰ˂ʶʾ ˋʹ˃ʰ˄ˍʽˁʺ 
˃ʶʾ˖ˋʹ ˋˍˇ PVR ˁʰʽ ˁʰˍʱ ˋˎ˄ʷˉʶʽʰ ˍʹ ˄ˎˁˍˇˎˊʾʰ ʲʶ˂ˍʽ˗˄ˇ˄ˍʰˌ ˍʹ˄ ˉˇʽˈˍʹˍʰ ʸ˖ʺˌΣ ˈˉ˖ˌ 
ˉˊˇˍʶʾ˄ʶˍʰʽ ʰˉˈ ˍʹ ˃ʶʾ˖ˋʹ ˍˇˎ IPSSΦ ɼʰ˄ʷ˄ʰ ʱˍˇ˃ˇ ʵʶ˄ ʰ˄ʷ˒ʶˊʶ ʰ˄ʶˉʽʻˏ˃ʹˍʶˌ ʶ˄ʷˊʴʶʽʶˌ 
ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˍʹ˄ ʰˉˈ ˍˇˎ ˋˍˈ˃ʰˍˇˌ ˂ʺ˕ʹ ˋˎ˃ˉ˂ʹˊ˗˃ʰˍˇˌ ʵʽʰˍˊˇ˒ʺˌΦ ɳˉʽˉ˂ʷˇ˄Σ ˍˇ 
ˋˎ˃ˉ˂ʺˊ˖˃ʰ ʵʽʰˍˊˇ˒ʺˌ ɳɮɳ ʵʶ˄ ˉˊˇˁʱ˂ʶˋʶ ʹˉʰˍʽˁʺ ʺ ˄ʶ˒ˊʽˁʺ ˍˇ˅ʽˁˈˍʹˍʰΦ 
ʅˎ˃ˉʶˊʰˋ˃ʰˍʽˁʱΣ ˍʷˍˇʽʰ ˋˎ˃ˉ˂ʹˊ˗˃ʰˍʰ ʵʽʰˍˊˇ˒ʺˌ ˃ˉˇˊˇˏ˄ ˄ʰ ˔ˊʹˋʽ˃ˇˉˇʽʹʻˇˏ˄ ˋʶ ʱˍˇ˃ʰ 
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˃ʶ ɼʇʃΣ ʲʶ˂ˍʽ˗˄ˇ˄ˍʰˌ ˍʰ ˋˎ˃ˉˍ˗˃ʰˍʰ ɼʇʃ ʰ˂˂ʱ ˁʰʽ ˍʹ  ʴʶ˄ʽˁʺ ˄ʶ˒ˊʽˁʺ ˂ʶʽˍˇˎˊʴʾʰ ˍ˖˄ 
ˉʰˋ˔ˈ˄ˍ˖˄Φ(Esposito,etal., 2021) 

 
ʃʰˊʰʵˇˋʽʰˁʷˌ ˔ˊʺˋʶʽˌ 

ʅˍʹ˄ ˂ʰʿˁʺ ʽʰˍˊʽˁʺ ˔ˇˊʹʴʶʾˍʰʽ ˍˇ ʰ˒ʷ˕ʹ˃ʰ όˍˋʱʽ ʰˉˇ˅ʹˊʰ˃ʷ˄˖˄ ˒ˏ˂˂˖˄ ˁʰʽ ˊʾʸʰˌύ ʴʽʰ ˍʹ 

ʻʶˊʰˉʶʾʰ ˍʹˌ ʵˎˋʶ˄ˍʶˊʾʰˌΣ ˍˇˎ ˋˎ˄ʵˊˈ˃ˇˎ ʶˎʶˊʷʻʽˋˍˇˎ ʶ˄ˍʷˊˇˎ, ˍ˖˄ ˁˇʽ˂ʽʰˁ˗˄ ˁˊʰ˃ˉ˗˄Φ 

ɼʰˍʱˉ˂ʰˋ˃ʰ ʰˉˈ ˍʹ˄ ʰˉˇ˒˂ˇʽ˖˃ʷ˄ʹ ˊʾʸʰ ʶ˒ʰˊ˃ˈʸʶˍʰʽ ˋʶ ʶʴˁʰˏ˃ʰˍʰΣ ˉ˂ʹʴʷˌ ˁʰʽ ˇʽʵʺ˃ʰˍʰΦ 

O̔  ˊʾʸʶˌ ˁʰʽ ˍʰ ˎˉʷˊʴʶʽʰ ˃ʷˊʹ ˍˇˎ ʴʷ˄ˇˎˌ Epilobium ʷ˔ˇˎ˄ ˔ˊʹˋʽ˃ˇˉˇʽʹʻʶʾ ʰˉˈ ʽʻʰʴʶ˄ʶʾˌ 
ɮ˃ʶˊʽˁʰ˄ˇˏˌ ʴʽʰ ˍʽˌ ʵʶˊ˃ʰˍʽˁʷˌ ˉʰʻʺˋʶʽˌ ˁʰʽ ˍʽˌ ˉʰʻʺˋʶʽˌ ˍˇˎ ˇˊʻˇˏΦ (Egiletal.,2020). 
 
ʁʽ ˊʾʸʶˌ ˁʰʽ ˍʰ ˎˉʷˊʴʶʽʰ ˃ʷˊʹ ˍˇˎ E. angustifolium ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˋˍʹ˄ ˉʰˊʰʵˇˋʽʰˁʺ 
ˁʽ˄ʶʸʽˁʺ ʽʰˍˊʽˁʺ ʴʽʰ ˍʹ ʻʶˊʰˉʶʾʰ ˍˊʰˎ˃ʰˍʽˋ˃˗˄Σ ʶ˄ˍˇˉʽˋ˃ʷ˄˖˄ ˒˂ʶʴ˃ˇ˄˗˄ ˁʰʽ ʵʽʰˍʰˊʰ˔˗˄ 
ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˍˇ˄ ʶ˃˃ʹ˄ˇˊˎˋʽʰˁˈ ˁˏˁ˂ˇΦ ʅˍʹ˄ ɳˎˊ˗ˉʹΣ ˋˁʶˎʱˋ˃ʰˍʰ ˃ʶ ʲʱˋʹ ˍʰ 
ˎˉʷˊʴʶʽʰ ˃ʷˊʹ E. angustifolium ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˋˍʹ ʻʶˊʰˉʶʾʰ ʵʽʰˍʰˊʰ˔˗˄ ˍˇˎ ˉˊˇˋˍʱˍʹΦ 
ʃˊˈˋ˒ʰˍʶˌ ʷˊʶˎ˄ʶˌ ʵʶʾ˔˄ˇˎ˄ ˈˍʽ ˍˇ E. angustifolium ʷ˔ʶʽ ʻʶˍʽˁʱ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˋˍʹ 
˒˂ʶʴ˃ˇ˄ʺ ˇˎˊʺʻˊʰˌ ˁʰʽ ˉˊˇˋˍʱˍʹΣ ˁʰʻ˗ˌ ˁʰʽ ʴʶ˄ʽˁˈˍʶˊʰ ˋʁ ̄ ˊˇʲ˂ʺ˃ʰˍʰ ˇˏˊʹˋʹˌΦ  
ʅˍʹ ˃ˇ˄ˇʴˊʰ˒ʾʰ ʴʽʰ ˍˇ E. angustifolium ˉˇˎ ʵʹ˃ˇˋʽʶˏˍʹˁʶ ʰˉˈ ˍˇ˄ ɳˎˊ˖ˉʰʿˁˈ ʁˊʴʰ˄ʽˋ˃ˈ 
ʊʰˊ˃ʱˁ˖˄ ό9a!ύΣ ʲˊʷʻʹˁʶ ˈˍʽ ˉˇ˂˂ʷˌ ˔˗ˊʶˌ ˍʹˌ ɳˎˊ˖ˉʰʿˁʺˌ ɴ˄˖ˋʹˌ ˍˇ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ ɹ̔ ʰ 
ˉʶˊʽˋˋˈˍʶˊʰ ʰˉˈ ол ˔ˊˈ˄ʽʰΣ ʽˁʰ˄ˇˉˇʽ˗˄ˍʰˌ ʷˍˋʽ ˍʽˌ ʰˉʰʽˍʺˋʶʽˌ ʴʽʰ ζˉʰˊʰʵˇˋʽʰˁʺ ˔ˊʺˋʹη ˃ʶ 
ˍʽˌ ʰˁˈ˂ˇˎʻʶˌ ʶ˄ʵʶʾ˅ʶʽˌΥ ζɮ˄ʰˁˇˏ˒ʽˋʹ ˋˎ˃ˉˍ˖˃ʱˍ˖˄ ˍˇˎ ˁʰˍ˗ˍʶˊˇˎ ˇˎˊˇˉˇʽʹˍʽˁˇˏ 
ˋˎˋˍʺ˃ʰˍˇˌ ˉˇˎ ˋ˔ʶˍʾʸˇ˄ˍʰʽ ˃ʶ ˁʰ˂ˇʺʻʹ ˎˉʶˊˉ˂ʰˋʾʰ ˍˇˎ ˉˊˇˋˍʱˍʹΣ ˃ʶˍʱ ˍˇ˄ ʰˉˇˁ˂ʶʽˋ˃ˈ 
ˋˇʲʰˊ˗˄ ˉʰʻʺˋʶ˖˄ ʰˉˈ ʴʽʰˍˊˈη (EspositoetalΦΣ нлнмύʅˎˋˍʺ˄ʶˍʰʽ ʹ ˁʰˍʰ˄ʱ˂˖ˋʹ ˍˇˎ ˖ˌ ˍˋʱʽ 
ʵˏˇ ˒ˇˊʷˌ ˍʹ˄ ʺ˃ʶˊʰ(EuropeanMedicinesAgency, 2015). 
ɮ˄ʱ˂ˇʴʶˌ ˔ˊʺˋʶʽˌ ʰ˄ʰ˒ʷˊˇ˄ˍʰʽ ˁʰʽ ʴʽʰ ˍˇEpilobiumparviflorum Σ ˍˇ ˇˉˇʾˇ ʷ˔ʶʽ 
˔ˊʹˋʽ˃ˇˉˇʽʹʻʶʾ ˖ˌ ˉʰˊʰʵˇˋʽʰˁʺ ʽʰˍˊʽˁʺ ʻʶˊʰˉʶʾʰ ˋˍʹ ʻʶˊʰˉʶʾʰ ˉʰʻʺˋʶ˖˄ ˉˊˇˋˍʱˍʹΣ 
ˁˎˊʾ˖ˌ ˍʹˌ ˁʰ˂ˇʺʻˇˎˌ ˎˉʶˊˉ˂ʰˋʾʰˌ ˁʰʽ ʵʽʰˍʰˊʰ˔˗˄ ˍʹˌ ˇˎˊˇʵˈ˔ˇˎ ˁˏˋˍʹˌ ˁʰʽ 
˄ʶ˒ˊ˗˄(Egiletal., 2020). 
ʆˊˈˉˇʽ ˔ˇˊʺʴʹˋʹˌΥ ʍˌ ʰ˄ˍʽʵʽʰˊˊˇʿˁˈΣ ˃ʰ˂ʰˁˍʽˁˈΣ ˍˇ˄˖ˍʽˁˈ ˁʰʽ ʰ˄ˍʽ˒˂ʶʴ˃ˇ˄˗ʵʶˌ ˔ˇˊʹʴʶʾˍʰʽ 
ˎˉˈ ˍʹ ˃ˇˊ˒ʺ ʰ˒ʶ˕ʺ˃ʰˍˇˌ όˍˋʱʽΣ лΣуg ˅ ʹˊˇˏ ʲˇˍʱ˄ˇˎ ˋʶ мlt ˄ ʶˊˈΣ н ˒ˇˊʷˌ ˍʹ˄ ʹ˃ʷˊʰΣ ˃ʾʰ ˍˇ 
ˉˊ˖ʾ ˄ʹˋˍʽˁˇʾ ˁʰʽ ˃ʽʰ ˍˇ ʲˊʱʵˎ ˉˊˇ ˁʰˍʰˁ˂ʾˋʶ˖ˌύΦ ʋˇˊʹʴʶʾˍʰʽ ʶ˅˖ˍʶˊʽˁʱ ˎˉˈ ˍʹ ˃ˇˊ˒ʺ 
ʰ˂ˇʽ˒ʺˌ όʰˉˇ˅ʹˊʰ˃ʷ˄ʰ ʱ˄ʻʹύ ˋʶ ˉʰʽʵʽʱ ˁʰʽ ʲˊʷ˒ʹ ˁʰʽ ˁʰˍʰˉ˂ʱˋ˃ʰˍˇˌ όʰˉˇ˒˂ˇʽ˖˃ʷ˄ʹ ˊʾʸʰύ 
ˋʶ ʵʽʱ˒ˇˊʰ ʵʶˊ˃ʰˍʽˁʱ ˉˊˇʲ˂ʺ˃ʰˍʰ(Schauenberg&Paris, 1981). 
http:// montana.plant-life.org/species/epilob_angus.htm 
http:// www.agr.gc.ca/eng/science-and-innovation/science-publications-and-
resources/resources/canadian-medicinal-crops/medicinal-crops/chamerion-angustifolium-l-
holub-
fireweed/?id=1300903819413http:// www.pfaf.org/user/plant.aspx?LatinName=Epilobium+a
ngustifolium 

PRIMULACEAE 

PRIMULAVULGARIS 

ʆˇ ˒ˎ ˍˈ PrimulavulgarisΣ ʶʾ˄ʰʽ ʷ˄ʰ ʶʾʵˇˌ ʰ˄ʻˇ˒ˈˊˇˎ ˒ˎˍˇˏΣ ʶʴʴʶ˄ʷˌ ˋˍʹ ʵˎˍʽˁʺ ˁʰʽ ˄ˈˍʽʰ 

ɳˎˊ˗ˉʹΣ ˍʹ ʲˇˊʶʽˇʵˎˍʽˁʺ ɮ˒ˊʽˁʺ ˁʰʽ ˃ʷˊʹ ˍʹˌ ˄ˇˍʽˇʵˎˍʽˁʺˌ 

ɮˋʾʰˌΦ  

ɰˇˍʰ˄ʽˁʺ ˁʰˍʱˍʰ˅ʹ 
ɱʽʰ ˍʰʁ ʾʵ́Primulavulgaris ˁ ʰʽ Primulaveris ́  ʲˇˍʰ˄ʽˁʺ ˁʰˍʱˍʰ˅ʹ 
ʶʾ˄ʰʽΥ 

P. VULGARIS. 

http://montana.plant-life.org/species/epilob_angus.htm
http://www.agr.gc.ca/eng/science-and-innovation/science-publications-and-resources/resources/canadian-medicinal-crops/medicinal-crops/chamerion-angustifolium-l-holub-fireweed/?id=1300903819413
http://www.agr.gc.ca/eng/science-and-innovation/science-publications-and-resources/resources/canadian-medicinal-crops/medicinal-crops/chamerion-angustifolium-l-holub-fireweed/?id=1300903819413
http://www.agr.gc.ca/eng/science-and-innovation/science-publications-and-resources/resources/canadian-medicinal-crops/medicinal-crops/chamerion-angustifolium-l-holub-fireweed/?id=1300903819413
http://www.agr.gc.ca/eng/science-and-innovation/science-publications-and-resources/resources/canadian-medicinal-crops/medicinal-crops/chamerion-angustifolium-l-holub-fireweed/?id=1300903819413
http://www.agr.gc.ca/eng/science-and-innovation/science-publications-and-resources/resources/canadian-medicinal-crops/medicinal-crops/chamerion-angustifolium-l-holub-fireweed/?id=1300903819413
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ɾˇˊ˒ˇ˂ˇʴʽˁʱ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ 
ʆˇ ˒ˎ ˍˈ Primulavulgarisʁ ʾ˄ʰʽ ʷ˄ʰ ˉˇ˂ˎʶˍʷˌ ˒ˎˍˈΣ ˃ ʁˏ˕ˇˌ р-30cmΦʆʰ ˒ˏ˂˂ʰ ˍʹˌ ˋʶ ˊˈʵʰˁʰΣ 
ʷ˔ˇˎ˄ ˋ˔ʺ˃ʰ ʰ˄ˍ˖ˇʶʽʵʺΣ ʲʰʻ˃ʽʰʾʰ ˋˍʶ˄ʶˏˇˎ˄ ˉˊˇˌ ˍˇ ˃ʾˋ˔ˇΣ ʶʾ˄ʰʽ ʰ˄ʱʴ˂ˎ˒ʰΣ ʱ˄ʽˋʰ 
ˇʵˇ˄ˍ˖ˍʱΣ ʷ˔ˇˎ˄ ˃ʺˁˇˌ ˃ʷ˔ˊʽ нрcm. 
ʆʰ ʱ˄ʻʹ ˍʹˌ ʶʾ˄ʰʽ ˃ˇ˄ʺˊʹΣ ˃ʶ ˍʰ ʰˊˋʶ˄ʽˁʱ ˁʰʽ ʻʹ˂ˎˁʱ ˈˊʴʰ˄ʰ ˄ʰ ʲˊʾˋˁˇ˄ˍʰʽ ˋʶ 
˅ʶ˔˖ˊʽˋˍʱʱ˄ʻʹΣ ʶʾ˄ʰʽ ˖˔ˊˇˁʽˍˊʽ˄˖ˉʱ ˃ʶ ˃ʽʰ ʷ˄ˍˇ˄ʹ ˁʾˍˊʽ˄ʹ ˁˇˎˁʾʵʰ ˋˍʹ ˃ʷˋʹΣ ʶʾ˄ʰʽ ʶˏˇˋ˃ʰΣ 
ʶʾ˄ʰʽ ˃ˇ˄ʺˊʹΣ ˃ʶ ˃ʰˁˊˏ ˉˇʵʾˋˁˇ ʲʴʰʾ˄ʶʽ ˁʰˍʶˎʻʶʾʰ˄ ʰˉˈ ˍʹ ˊʾʸʰΣ ˃ʶ ʵʽʱ˃ʶˍˊˈ н ʷ˖ˌ п 
ʶˁʰˍˇˋˍʱΣ ˁʱ˂ˎˁʰˌΣ ˉˊʱˋʽ˄ˇˌΣ ˔˄ˇˎʵ˖ˍˈˌ ˃ʶ р ˃ʰˁˊˈ˃ʽˋ˔ˇˎˌ ˂ˇʲˇˏˌ ˁʰʽ ˒ˍʱ˄ʶʽ ˃ʷ˔ˊʽ ˍˇ 
˃ʷˋˇ˄ ˍˇˎ ˋ˖˂ʺ˄ʰΦʁ ˁʰˊˉˈˌ ʶʾ˄ʰʽ ˖ˇʶʽʵʺˌ ˁʱ˕ʰΣ ˉˇˎ ʵʽʰˊˊʹʴ˄ˏʶˍʰʽ ˁʰʽ ˉʶˊʽʷ˔ʶʽ 
ˉˇ˂ˎʱˊʽʻ˃ˇˎˌ ˋˉˈˊˇˎˌΦ ʃʶˊʾˇʵˇˌʰ˄ʻˇ˒ˇˊʾʰˌʰˉˈˍˇ˄ɹʰ˄ˇˎʱˊʽˇʷ˖ˌˍˇ˄ɮˉˊʾ˂ʽˇόStridetal., 
2020) 

ʊˎˍˇ˔ʹ˃ʶʾʰ-ɾʶˍʰʲˇ˂ʾˍʶˌ 
ʆʰ ʶʾʵʹ Primulaɹ ʶ˄ʽˁʱʰ˄ʰ˒ʷˊˇ˄ˍʰʽ ˖ˌ ˉ˂ˇˏˋʽʰ ˋʶ ˋʰˉ˖˄ʾ˄ʶˌΣ ʰ˂ˁʰ˂ˇʶʽʵʺΣ ˍʰ˄ʾ˄ʶˌΣ ˍʶˊˉʷ˄ʽʰ 
ˁʰʽ ˒ʰʽ˄ˇ˂ʽˁʷˌʶ˄˗ˋʶʽˌΦ (Demiretal., 2018) 
ʆˇ ˇ˂ʽˁˈ ˒ʰʽ˄ˇ˂ʽˁˈ ˒ˇˊˍʾˇ ʷ˔ʶʽ ʲˊʶʻʶʾ  ооΣлнҕлΣфн ƳƎ ʽˋˇʵˏ˄ʰ˃ʰ ʴʰ˂˂ʽˁˇˏ 
ˇ˅ʷˇˌ(DemiretalΦΣ нлмуύΦ ʅˍʹ˄ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰ ʴʾ˄ʶˍʰʽ ʰ˄ʰ˒ˇˊʱ ˋˍʹ˄ ˉʰˊˇˎˋʾʰ ˒˂ʰʲˇ˄ˇʶʽʵ˗˄Σ 
ʰ˂ˁʰ˂ˇʶʽʵ˗˄ ˋʶ ʵʽʰ˒ˇˊʶˍʽˁʱ ʶˁ˔ˎ˂ʾˋ˃ʰˍʰ P. vulgaris (MajidetalΦΣ нлмпύΦ ʆˇ ˊ-ˁˇˎ˃ʰˊʽˁˈ ˇ˅ˏ 
ˁh ʽ ʹ ˊˇˎˍʾ˄ʹ ʶʾ˄ʰʽ ˇʽ ˉʽˇ ʱ˒ʻˇ˄ʶˌ ʶ˄˗ˋʶʽˌ ˋˍˇ P.vulgaris.ɳ˄˗ ʷ˔ˇˎ˄ ʰ˄ʽ˔˄ʶˎʻʶʾ ʰˁˈ˃ʰ 
ʴʰ˂˂ʽˁˈ ˇ˅ˏΣ ˉˊ˖ˍˇˁʰˍʶ˔ˇʿˁˈ ˇ˅ˏΣ ˊ-ˎʵˊˈ˅ˎʲʶ˄ʸˇʿˁˈ ˇ˅ˏΣ ˁʰˍʶ˔ʾ˄ʹΣʲʰ˄ʽ˂ʽˁˈ ˇ˅ˏΣ ˁʰ˒ʶʿˁˈ 
ˇ˅ˏΣ ˋˎˊʽʴʽˁˈ ˇ˅ˏΣ ʶˉʽˁʰˍʶ˔ʾ˄ʹΣ ˒ʶˊˇˎ˂ʽˁˈˇ˅ˏΣˍˊʰ˄ˌ-ˁʽ˄˄ʰ˃ʽˁˈ ˇ˅ˏ ˁʰʽ ˂ˇˎˍʶˇ˂ʾ˄ʹ(Ozkan et 
al., 2017). 
 

ɰʽˇ˂ˇʴʽˁʷˌ ʵˊʱˋʶʽˌ 
ʅˍʹ˄ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰ ˋʹ˃ʶʽ˗˄ˇ˄ˍʰʽʽˋ˔ˎˊʷˌ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʷˌ ʽʵʽˈˍʹˍʶˌ ˍˇˎ ʶˁ˔ˎ˂ʾˋ˃ʰˍˇˌ 
ʰ˄ʻʷ˖˄P. vulgaris. ɴ˔ʶʽ ʰˉˇʵʶʽ˔ʻʶʾ ʶˉʾˋʹˌ ʹ  ʶˁ˂ʶˁˍʽˁʺ ˁˎˍˍʰˊˇˍˇ˅ʽˁʺ ʶˉʾʵˊʰˋʹ ˋʶ 
ˁʰˊˁʽ˄ʽˁʷˌ ˁˎˍˍʰˊʽˁʷˌ ˋʶʽˊʷˌ ˈˉ˖ˌ ˍˇˎ ˉʰ˔ʷˇˌ ʶ˄ˍʷˊˇˎΣˍˇˎ ˉ˄ʶˏ˃ˇ˄ʰΣ ˍˇˎ ʺˉʰˍˇˌΣ ˍˇˎ 
˃ʰˋˍˇˏ ˁʰʽ ˍˇˎ ˉˊˇˋˍʱˍʹΦ(Demiretal.,2018ύΦ ɰˊʷʻʹˁʶ ʶˉʾˋʹˌ ˈˍʽ ˍˇ ˎʵʰˍʽˁˈ ʶˁ˔ˏ˂ʽˋ˃ʰ ˍ˖˄ 
ʱ˄ʻʶ˖˄ ˍˇˎ P. vulgaris ʷ˔ʶʽ ˁˎˍˍʰˊˇˍˇ˅ʽˁʺ ʶˉʾʵˊʰˋʹ ˋˍʰ ˁˏˍˍʰˊʰ IŜ[ŀ(Demiretal., 2018). 
ɳˉʽˉ˂ʷˇ˄ ʶˁ˔ˎ˂ʾˋ˃ʰˍʰ ˍˇˎ ʶʾʵˇˎˌ ʷ˔ˇˎ˄ ˃ʶ˂ʶˍʹʻʶʾ ʴʽʰ ˍʹ˄ ʰ˄ˍʽ˃ʽˁˊˇʲʽʰˁʺ ˍˇˎˌ 
ʵˊʱˋʹΦʅˎʴˁʶˁˊʽ˃ʷ˄ʰʲˊʻʷʻʹˁʶ ˈˍʽ ˍʰ ˎʵʰˍʽˁʱ ʶˁ˔ˎ˂ʾˋ˃ʰˍʰ ˒ˏ˂˂˖˄ˁʰʽ˃ʶʻʰ˄ˇ˂ʽˁʱ 
ʶˁ˔ˎ˂ʾˋ˃ʰˍʰ  ˊʽʸ˗˄ ʷ˔ˇˎ˄ ˋʹ˃ʰ˄ˍʽˁʺ ʰ˄ˋˍʰ˂ˍʽˁʺ ʶˉʾʵˊʰˋʹ ˋˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ E. coli ˁʰʽ P. 
aeruginosa, (Majidetal., 2014).ʆʷ˂ˇˌ ʷ˔ʶʽ ʲˊʷʻʶʽ ˈˍʽ ˇ ʲʽˇʵˊʰˋˍʽˁʷˌ ˋʰˉ˖˄ʾ˄ʶˌ ˍˇˎ 
PrimulavulgarisHuds̀ˎ˄ˍʶ˂ˇˏ˄ ˋˍʹ˄ ʶˉˇˏ˂˖ˋʹ ˍˊʰˎ˃ʱˍ˖˄ ˃ʷˋ˖ ˍʹˌ ʰ˄ʰˋˍˇ˂ʺˌ ˍ˖˄ 
ʶ˄ʸˏ˃˖˄ ˁˇ˂˂ʰʴʶ˄ʱˋʹˌ ˁʰʽ ʶ˂ʰˋˍʱˋʹˌ. 
https://onlinelibrary.wiley.com/doi/epdf/10.1002/cbdv.202200582 
 

ʃʰˊʰʵˇˋʽʰˁʷˌ ˔ˊʺˋʶʽˌ 
ʆʰ ʶʾʵʹ Primula ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˋˍʹ˄ ˉʰˊʰʵˇˋʽʰˁʺ ʽʰˍˊʽˁʺ ˁʰˍʱ ˍʹˌ ʲˊˇʴ˔ʾˍʽʵʰˌΣ ˍˇˎ 
ʱˋʻ˃ʰˍˇˌ ˁʰʽ ˍʹˌ ʰːˉ˄ʾʰˌ(DemiretalΦΣ нлмуύΦ ʅˍʹ˄ ɳ˂˂ʱʵʰ ˍˇ ʶʾʵˇˌ P veris ʶ˃˒ʰ˄ʾʸʶʽ 
ʰˉˇ˔ˊʶ˃ˉˍʽˁʷˌΣ ʵʽˇˎˊʹˍʽˁʷˌΣ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʷˌΣ ʰ˄ˍʽ˒˂ʶʴ˃ˇ˄˗ʵʶʽˌΣ ʹˊʶ˃ʽˋˍʽˁʷˌΣ 
ʰ˄ˍʽˋˉʰˋ˃˖ʵʽˁʷˌ ˁʰʽ ʶ˒ʽʵˊ˖ˍʽˁʷˌ ʽʵʽˈˍʹˍʶˌΦ ʅˎ˄ʽˋˍʱˍʰʽ ʹ ˁʰˍʰ˄ʱ˂˖ˋʹ ˍˇˎΣ ˎˉˈ ˍʹ ˃ˇˊ˒ʺ 
ʰ˒ʶ˕ʺ˃ʰˍˇˌ όˍˋʱʽύ ˁʰˍʱ ˍʹˌ ˉʶˊʽˁʰˊʵʾˍʽʵʰˌΣ ˍʹˌ ˎʵˊ˖ˉʽˁʾʰˌΣ ˍʹˌ ˄ʶ˒ˊˇ˂ʽʻʾʰˋʹˌΣ ˍˇˎ 

ɰʰˋʾ˂ʶʽˇ Plantae 

ʅˎ˄ˇ˃ˇˍʰ˅ʾʰ ɮʴʴʶʽˈˋˉʶˊ˃ʰ 

ʁ˃ˇˍʰ˅ʾʰ ɲʽˁˇˍʹ˂ˏʵˇ˄ʰ 

ʆʱ˅ʹ Ericales 

ʁʽˁˇʴʷ˄ʶʽʰ Primulaceae 

ɱʷ˄ˇˌ Primula 

ɳʾʵˇˌ P.vulgaris 

https://onlinelibrary.wiley.com/doi/epdf/10.1002/cbdv.202200582
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ˉˇ˄ˇˁʶ˒ʱ˂ˇˎ ˁʰʽ ˍʹˌ ʰːˉ˄ʾʰˌΦ ʋˇˊʹʴʶʾˍʰʽΣ ʶˉʾˋʹˌΣ ʴʽʰ ˍʹ˄ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˍˇˎ ʲʺ˔ʰΣ ˍʹˌ 
ʲˊˇʴ˔ʾˍʽʵʰˌΣ ˍˇˎ ˁˇˁˁˏˍʹΣ ˍʹˌ ˉ˄ʶˎ˃ˇ˄ʾʰˌΣ ˍʹˌ ˄ʶˎˊʰ˂ʴʾʰˌ ˁʰʽ ˍˇˎ ˍˊˈ˃ˇˎΦ ʆʰ ˉʷˍʰ˂ʰ ˍ˖˄ 
ʰ˄ʻʷ˖˄ ʵʽʰʻʷˍˇˎ˄ ˋˍˎˉˍʽˁʷˌ ʽʵʽˈˍʹˍʶˌ ˁʰʽ ˍˇ ʰʽʻʷˊʽˇ ʷ˂ʰʽˇ ˍˇˎˌ ʶ˒ʰˊ˃ˈʸʶˍʰʽ ʶ˅˖ˍʶˊʽˁʱ ˋˍˇ 
ʵʷˊ˃ʰ ʴʽʰ ˍʹ˄ ˉˊˈ˂ʹ˕ʹ ˍʹˌ ˃ˈ˂ˎ˄ˋʹˌ ˍ˖˄ ʰ˄ˇʽ˔ˍ˗˄ ˉ˂ʹʴ˗˄ ˁʰʽ ˍʹ˄ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˍ˖˄ 
˃˖˂˗ˉ˖˄Φ ʅˍʹ˄ ˇ˃ˇʽˇˉʰʻʹˍʽˁʺ ˔ˇˊʹʴʶʾˍʰʽ ˎˉˈ ˍʹ ˃ˇˊ˒ʺ ʲʱ˃˃ʰˍˇˌ ˍˇˎ ˄˖ˉˇˏ ˒ˎˍˇˏ ˁʰˍʱ 
ˍ˖˄ ˄ʶ˒ˊʽˁ˗˄ ˉʰʻʺˋʶ˖˄ ˁʰʽ ˍ˖˄ ˄ʶˎˊʰ˂ʴʽ˗˄Φ 
http:// mediplantepirus.med.uoi.gr/pharmacology/plant_details.php?id=38 
ʅˍʰ ʷˊʴʰ ˍˇˎ Shakespeare̝ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ˍˇ ˒ˎ ˍˈ ˖ˌ ˃ʶˍʰ˒ˇˊʱ ʴʽʰ ʱˊˊ˖ˋˍʶˌ ˄ʶʰˊʷˌ 
ʴˎ˄ʰʾˁʶˌΣ ˇʽ ˇˉˇʾʶˌΣ ˈˉ˖ˌ ˍˇ ˂ˇˎ˂ˇˏʵʽΣ ˉʶʻʰʾ˄ˇˎ˄ ˉˊʽ˄ ʵˇˎ˄ ˍˇ˄ ʺ˂ʽˇ.ʁCulpeper ˋˍˇ ʲʽʲ˂ʾˇ 
CompleteHerbal ʰ˄ʰ˒ʷˊʶʽ ʴʽʰ ˍˇ ʲˈˍʰ˄ˇΥ  ζEʾ ˄ʰʽ ʴ˄˖ˋˍˈ ˈˍʽ ʹ ʰ˂ˇʽ˒ʺ ʺ ˍˇ ʰˉˈˋˍʰʴ˃ʰ ˍˇˎ 
˒ˎˍˇˏ ʰˎ˅ʱ˄ʶʽ ˍʹ˄ ˇ˃ˇˊ˒ʽʱ ʺ ˍʹ˄ ʰˉˇˁʰʻʽˋˍʱ ˈˍʰ˄ ʰˎˍʺ ˔ʰʻʶʾΦ ʆʰ ʱ˄ʻʹ ʶʾ˄ʰʽ ˉʽˇ 
ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʱ ʰˉˈ ˍʰ ˒ˏ˂˂ʰ ʺ ˍʹ˄ ˊʾʸʰΦ ɶ ʰ˂ˇʽ˒ʺ ˍˇˎ ʲˇˍʱ˄ˇˎ ʰ˒ʰʽˊʶʾ ˍʽˌ ˒ʰˁʾʵʶˌ ˁʰʽ ˍʽˌ 
ˊˎˍʾʵʶˌ ˍˇˎ ʵʷˊ˃ʰˍˇˌΦ ɰˇʹʻʱ ˋʶ ˁʰˍʰˋˍʱˋʶʽˌ ʾ˂ʽʴʴˇˎΣ ˋˉʰˋ˃ˇˏˌΣ ˁˊʱ˃ˉʶˌΣ ˄ʶˎˊˈˉˇ˄ˇˎˌΦ ɶ 
ˊʾʸʰ ˍˇˎ ʲˇˍʱ˄ˇˎ ʲˇʹʻʱ ˋˍˇˎˌ ˉˈ˄ˇˎˌ ˍʹˌ ˉ˂ʱˍʹˌΦ ʁʽ ɴ˂˂ʹ˄ʶˌ ˉʾˋˍʶˎʰ˄ ˈˍʽ ʶ˄ʽˋ˔ˏʶʽ 
ʶʴˁʷ˒ʰ˂ˇ ˁʰʽ ˄ʶˏˊʰ ˁʰʽ ʻʶˊʰˉʶˏʶʽ ˍʽˌ ˉʰˊʰ˂ˏˋʶʽˌ ˁʰʽ ʴʽʰ ˍˇ˄ ˂ˈʴˇ ʰˎˍˈ ˍˇ ˇ˄ˈ˃ʰʸʰ˄ 
ʃʰˊʰ˂ˏˋʽˇηΦ (Culpeper, 1653 

PRIMULAVERIS 

 
 

ɰˇˍʰ˄ʽˁʺ ˁʰˍʱˍʰ˅ʹ 
 

 
 
 
 
 
 
 
 
 

ɾˇˊ˒ˇ˂ˇʴʽˁʱ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ 
ʆˇ ˒ˎˍˈ ʷ˔ʶʽ ʱ˄ʻʹ ˂ʰ˃ˉʶˊʱ ˁʾˍˊʽ˄ʰ ˃ʶ ˉˇˊˍˇˁʰ˂ʾ ˁʹ˂ʾʵʶˌ ˋˍʹ˄ ʱˁˊʹ ˁʱʻʶ ˂ˇʲˇˏ ˃ʶ 
ʶˎ˔ʱˊʽˋˍʹ ˃ˎˊ˖ʵʽʱ ˃ʶ˂ʽˇˏ ˉˇˎ ˋ˔ʹ˃ʰˍʾʸˇˎ˄ ˍʰ˅ʽʰ˄ʻʾʰ ˉˇˎ ˃ˇʽʱʸʶʽ ˃ʶ ˇ˃ˉˊʷ˂ʰΣ ˋˍʹ˄ 
ˁˇˊˎ˒ʺ ʶ˄ˈˌ ˃ʾˋ˔ˇˎΣ ˏ˕ˇˎˌ мл ʷ˖ˌ ол ŎƳΣ ˉˇˎ ʰ˄ʰˉˍˏˋˋʶˍʰʽ ʰˉˈ ˍʹ ˊˇʸʷˍʰ ˍ˖˄ ˒ˏ˂˂˖˄ 
(Tarapatskyy, etal. 2021). ʅˍˇ ˁʶ˄ˍˊʽˁˈ ˃ʷˊˇˌ ʰˎˍ˗˄ ˍ˖˄ ʱ˄ʻʶ˖˄ ʶʾ˄ʰʽ ˇˊʰˍˈˌ ʷ˄ʰˌ ˉˇˊˍˇˁʰ˂ʾ 
ʵʰˁˍˏ˂ʽˇˌΦ ʆʰ ˎˉˈʴʶʽʰ ˃ʷˊʹ ˍˇˎ ˒ˎˍˇˏ ʰˉˇˍʶ˂ˇˏ˄ˍʰʽ ʰˉˈ ʶ˂ʰ˒ˊ˗ˌ ˁˎˊˍʱΣ ʴˁˊʾʸʰ ˁʰ˒ʷ 
ˊʽʸ˗˃ʰˍʰ ˃ʶ ˎˉˇˁʾˍˊʽ˄ˇˎ ˔ˊ˗˃ʰˍˇˌ ˊʾʸʶˌ όBdczek, etal.,2017). ʆʰ ˃ʶ˃ˇ˄˖˃ʷ˄ʰ ˒ˎˍʱ 
˃ˉˇˊˇˏ˄ ˄ʰ ʸʺˋˇˎ˄ ʴʽʰ ʰˊˁʶˍʷˌ  ʵʶˁʰʶˍʾʶˌ όLƴƎƘŜetal., мфууύΦ ɼʱʻʶ ˃ʾˋ˔ˇˌ ʷ˔ʶʽ ˋˎ˄ʺʻ˖ˌ 
ˉʷ˄ˍʶ ʷ˖ˌ ʵʷˁʰ ʱ˄ʻʹΣ ˍʰ ˇˉˇʾʰ ʰ˄ˇʾʴˇˎ˄ ˋˎʴ˔ˊˇ˄ʽˋ˃ʷ˄ʰ ˍˇ˄ ɾʱʽˇΦɳʾ˄ʰʽ ʶˊ˃ʰ˒ˊˈʵʽˍʰ ˁʰʽ 
ʶˉʽˁˇ˄ʽʱʸˇ˄ˍʰʽ ˁˎˊʾ˖ˌ ʰˉˈ ˍʽˌ ˃ʷ˂ʽˋˋʶˌ. 
 

ʊˎˍˇ˔ʹ˃ʶʾʰ-ɾʶˍʰʲˇ˂ʾˍʶˌ 
ʆʰ ˒ˏ˂˂ʰ Primulaveris̄ ʶˊʽʷ˔ˇˎ˄ ˍˊʽˍʶˊˉʶ˄ʽˁʷˌ ˋʰˉ˖˄ʾ˄ʶˌ όˉʶˊʾˉˇˎ н҈ύΣ ˁʰʽ ˒˂ʰʲˇ˄ˇʶʽʵʺ 
(kaempferoldirhŀƳƴƻǎƛŘŜ όǇǊƛƳǳƭŀŦƭŀǾƻƴƻƭƻǎƛŘŜύ ˁʰʽ ˍʰ ʱ˄ʻʹ ˉʶˊʽʷ˔ˇˎ˄ ˋʰˉ˖˄ʾ˄ʶˌ ˁʰʽ 
˒˂ʰʲˇ˄ˇʶʽʵʺ όƪŀŜƳǇŦŜǊƻƭŘƛǊhamnoside, quercetin 3-ƎŜƴǘƛƻōƛƻǎƛŘŜύ ˁʰʻ˗ˌ ˁʰʽ ʰʽʻʷˊʽˇ ʷ˂ʰʽˇΣ 
ˍˇ ˇˉˇʾˇ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽΥ р- ˃ʶʻˇ˅ˎ˃ʶʻˎ˂ˇˋʰ˂ʽˁˎ˂ʽˁˈΣ п-˃ʶʻˇ˅ˎ˃ʶʻˎ˂ˇˋʰ˂ʽˁˎ˂ʽˁˈΣ 
ˉˊʽ˃ʲʶˊʾ˄ʹΣ ˉˊʽ˃ˇˎ˂ʶˊʾ˄ʹΣ ˃ʰˁˊˇ- ˁʰʽ ˃ʽˁˊˇˋˍˇʽ˔ʶʾʰΦ ʁʽ ʶ˄˗ˋʶʽˌ ˃ˎˊʽˁʶˍʾ˄ʹΣ ˁʶˊˁʁ ˍʾ˄ʹΣ 
ˁʰ˃ˉ˒ʶˊˈ˂ʹΣ ʵʶ˂˒ʽ˄ʽʵʾ˄ʹ ˁʰʽ ˁˎʰ˄ʽʵʾ˄ʹ ʰˉˈ ˍʹ˄ ˁʰˍʹʴˇˊʾʰ ˍ˖˄  ʰ˄ʻˇˁˎʰ˄ʽ˄˗˄ ˎˉʱˊ˔ˇˎ˄ 
ˋˍˇ ʶˁ˔ˏ˂ʽˋ˃ʰ ˒ˏ˂˂˖˄Φ (Marchyshyn, etal., 2022) 
 

ɰʰˋʾ˂ʶʽˇ Plantae 

ʅˎ˄ˇ˃ˇˍʰ˅ʾʰ ɮʴʴʶʽˈˋˉʶˊ˃ʰ 

ʁ˃ˇˍʰ˅ʾʰ ɲʽˁˇˍʹ˂ˏʵˇ˄ʰ 

ʆʱ˅ʹ Ericales 

ʁʽˁˇʴʷ˄ʶʽʰ Primulaceae 

ɱʷ˄ˇˌ Primula 

ɳʾʵˇˌ P.veris 

P.VERIS 

http://mediplantepirus.med.uoi.gr/pharmacology/plant_details.php?id=38
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ʋʰˊʰˁˍʹˊʽˋˍʽˁʷˌ ʶʾ˄ʰʽ ˁʰʽ ˇʽ ˃ʶʻˇ˅ˎ˒˂ʰʲˈ˄ʶˌ ˉˇˎ ˎˉʱˊ˔ˇˎ˄ ˋˍˇ ʶʾʵˇˌPrimulaverisΦ ʁʽ 
˃ʶʻˇ˅ˎ˒˂ʰʲˈ˄ʶˌ ʷ˔ˇˎ˄ ˋʹ˃ʰ˄ˍʽˁʷˌ ʶˉʽʵˊʱˋʶʽˌ ˋˍʹ ʲʽˇ˔ʹ˃ʶʾʰ ˁʰʽ ˍʹ ˒ˎˋʽˇ˂ˇʴʾʰ ˍ˖˄ ˒ˎˍ˗˄Σ 
ʵˊ˗˄ˍʰˌ ˖ˌ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʱΣ ʰ˄ʰˋˍˇ˂ʶʾˌ ʶ˄ʸˏ˃˖˄Σ ˉˊˈʵˊˇ˃ˇʽ ˍˇ˅ʽˁ˗˄ ˇˎˋʽ˗˄ ˁʰʽ ʷ˔ˇˎ˄ ʰˉˈ 
ˁʰʽˊˈ ʰ˄ʰʴ˄˖ˊʽˋˍʶʾ ˈˍʽ ʵʽʰʻʷˍˇˎ˄ ʰ˄ˍʽʰ˂˂ʶˊʴʽˁʷˌΣ ʰ˄ˍʽ˒˂ʶʴ˃ˇ˄˗ʵʶʽˌΣ ʰ˄ˍʽʽˁʷˌΣ 
ʰ˄ˍʽˉˇ˂˂ʰˉ˂ʰˋʽʰˋˍʽˁʷˌ ˁʰʽ ʰ˄ˍʽ- ˁʰˊˁʽ˄ˇʴˈ˄ʶˌ ʵˊʱˋʶʽˌ ˁʰʻ˗ˌ ʶʾ˄ʰʽ ˉʽʻʰ˄ˈ ˄ʰ ʶˉʹˊʶʱʸˇˎ˄ 
ˁʰʽ ˇˊʽˋ˃ʷ˄ʶˌ ˉˍˎ˔ʷˌ ˍˇˎ ˃ʶˍʰʲˇ˂ʽˋ˃ˇˏ ˍ˖˄ ʻʹ˂ʰˋˍʽˁ˗˄ όHucketal., 2000) 

 
ɰʽˇ˂ˇʴʽˁʷˌ ʵˊʱˋʶʽˌ 

ʆˇ ˋˎʴˁʶˁˊʽ˃ʷ˄ˇ ʶʾʵˇˌ ʶʾ˄ʰʽ ʰˊˁʷˍʰ ˃ʶ˂ʶˍʹ˃ʷ˄ˇ ˖ˌ ˉˊˇˌ ˍʽˌ ʲʽˇ˂ˇʴʽˁʷˌ ˍˇˎ ʵˊʱˋʶʽˌ. 
ʅˎ˄ˇˉˍʽˁʱ ʰ˄ʰ˒ʷˊˇˎ˃ʶ ˈˍʽ ʶˁʵʹ˂˗˄ʶʽ ʶˎʶˊʴʶˍʽˁʺ ʵˊʱˋʹ ˋˍˇ ʰ˄ʰˉ˄ʶˎˋˍʽˁˈΣ ˍˇ ˄ʶˎˊʽˁˈ ˁʰʽ 
ˍˇ ˇˎˊˇˉˇʽʹˍʽˁˈ ˋˏˋˍʹ˃ʰΣ ʶ˄˗ ʶˁʵʹ˂˗˄ʶʽ ʶˉʾˋʹˌ ʰ˄ˍʽ˃ʽˁˊˇʲʽʰˁʺ ˁʰʽ ʰ˄ˍʽ˃ʽˍ˖ˍʽˁʺ ʵˊʱˋʹΦ 

 
ʃʰˊʰʵˇˋʽʰˁʷˌ ˔ˊʺˋʶʽˌ 

 
ʋˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ˋˍʹ ʻʶˊʰˉʶʾʰ ˍˇˎ ˔ˊˈ˄ʽˇˎ ʲʺ˔ʰ όʶʽʵʽˁʱ ʰˎˍ˗˄ ˉˇˎ ˋˎ˄ʵʷˇ˄ˍʰʽ ˃ʶ ˔ˊˈ˄ʽʰ 
ʲˊˇʴ˔ʾˍʽʵʰ ˁʰʽ ˁʰˍʰˊˊˇʿˁʺ ˋˎ˃˒ˈˊʹˋʹύΣ ʴˊʾˉʹ ˁʰʽ ʱ˂˂˖˄ ʶ˃ˉˏˊʶˍ˖˄ ˁʰˍʰˋˍʱˋʶ˖˄ΦΦ ɳˉʾˋʹˌ 
ʶ˅ ʰʽˍʾʰˌ ˍʹˌ ˃ʶʴʱ˂ʹˌ ˉʶˊʽʶˁˍʽˁˈˍʹˍʰˌ ˍ˖˄ ˒ˏ˂˂˖˄ ˋʶ ʲʽˍʰ˃ʾ˄ʹˌ CΣ ˉʰ˂ʰʽˈˍʶˊʰ ˔ˇˊʹʴˇˏ˄̱ ʰ˄ 
ˁʰʽ ˋʶ ˉʶˊʽˉˍ˗ˋʶʽˌ ʰʲʽˍʰ˃ʾ˄˖ˋʹˌ  όBown., 1995) 
 
ʅˍʹ˄ ˉʰˊˇˏˋʰ ʶˊʴʰˋʾʰ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˒ˎˍˇ˔ʹ˃ʽˁʺ ˃ʶ˂ʷˍʹ ˍˇˎ ʶʾʵˇˎˌ Primulaveris, 
ˈˉˇˍʶ ˍˇ ʶʾʵˇˌ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ʰ˄ʰ˂ˎˍʽˁʱ ˋˍˇ оˇ ˁ ʶ˒ʱ˂ʰʽˇ. 
 

ROSACEAE 

ROSAARVENSISHUDS. 

ʆˇ ʴʷ˄ˇˌ Rosa όwƻǎŀŎŜŀŜύ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˉʶˊʾˉˇˎ нлл ʶʾʵʹ ˁʰʽ  ʶ˅ʰˉ˂˗˄ʶˍʰʽ ˋˍʽˌ ʶˏˁˊʰˍʶˌ ˁʰʽ 
ˎˉˇˍˊˇˉʽˁʷˌ ʸ˗˄ʶˌ ˍˇˎ ɰˈˊʶ̔ ˇˎ ʹ˃ʽˋ˒ʰʾˊʽˇˎόNadpaletal., 2016) 
 
ʆˇ ʴʷ˄ˇˌ ʶˁˉˊˇˋ˖ˉʶʾˍʰʽ ˋˍʹ˄ ˋˎ˂˂ˇʴʺ ˍ˖˄ ˒ˎˍ˗˄ ʰˉˈ ˍʽˌ ʃˊʷˋˉʶˌ ʰˉˈ 
ˍʰ ˉʰˊʰˁʱˍ˖ ʶʾʵʹ: 
 

 

 

 
 
 

ɰˇˍʰ˄ʽˁʺ ˁʰˍʱˍʰ˅ʹ 
ɱʽʰ ˍʰ ʶʾʵʹ Rosaarvensi,Rosacaninaˁ ʰʽRosaagrestriś ʲˇˍʰ˄ʽˁʺ ˁʰˍʱˍʰ˅ʹ 
ʶʾ˄ʰʽΥ 

Rosa 

RosaarvensisHuds. 
Rosacaninafolia 
Rosaagrestris folia 
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ɱʷ˄ˇˌ Rosa 

ROSAARVENSISHUDS 
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ɾˇˊ˒ˇ˂ˇʴʽˁʱ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ 
ʆˇ Rosaarvensis ʶʾ˄ʰʽ ʷ˄ʰˌ ʻʱ˃˄ˇˌ ˃ʶ ˔ʰ˃ʹ˂ʱΣ ˍˇ˅˖ˍʱ ˁ˂ʰʵʽʱΣ ˉˇˎ ˋˎ˔˄ʱ ʰ˄ʰˊˊʽ˔˗˄ ˍʰʽ  ˋ ʁ
˒ˊʱˁˍʶˌ ˋʶ ˃ʺˁˇˌ ʷ˖ˌ н ˃ʷˍˊʰΦ ɮˎˍˈ ˍˇ ʶʾʵˇˌ ʵʽʰ˒ʷˊʶʽ ʰˉˈ ˍˇ R. phoenicea ˁʰʻ˗ˌ ʷ˔ʶʽ ˉʽˇ 
ʰʵˏ˄ʰ˃ˇ ˋˍʷ˂ʶ˔ˇˌ ˁʰʽ ˋˎ˄ʶ˔ˈ˃ʶ˄ʹ ʰ˄ʱˉˍˎ˅ʹΦ ʁ ˁʰˊˉˈˌ ʰˎˍˇˏ ˍˇˎ ʶʾʵˇˎˌ ʶʾ˄ʰʽ ˃ʽˁˊˈˌΣ 
ˁˈˁˁʽ˄ˇˌ ˁʰʽ ˋˎ˄ʺʻ˖ˌ ˋ˒ʰʽˊʽˁˈˌΦ ɳʾ˄ʰʽ ʶʴʴʶ˄ʷˌ ˋˍʹ ɲˎˍʽˁʺ ˁʰʽ ɿˈˍʽʰ ɳˎˊ˗ˉʹΣ ʰˉˈ ˍʹ˄ 
ɹˋ˂h ˄ʵʾʰ ˋˍʹ ɰˈˊʶʽʰ ɹˋˉʰ˄ʾʰΣ ˉˊˇˌ ˍʰ ʰ˄ʰˍˇ˂ʽˁʱ ˋˍʹ ɱʶˊ˃ʰ˄ʾʰ ˁʰʽ ˍʹ˄ ɳ˂˂ʱʵʰΦ ό9ǊŎƛǎƭƛΣ нллрύΦ 
 
Rosacanina: ɸɦ ˃˄ˇ ̩ˏ˕ˇˎˌ м-р ˃Φ ʊˎ˂˂ʱ р-тΣ ˃ʱ˂˂ˇ˄ ˃ʶʴʱ˂ʰΣ ʶ˂˂ʶʽˉˍʽˁʱ-˖ˇʶʽʵʺΣ ˂ʶʾʰΣ 
ˇʵˇ˄ˍ˖ˍʱΣ ˂ʶʾʰΦɼʰˊˉˇʾ˖ˇʶʽʵʶʾˌΣ ˂ʶʾˇʽΣ ˁˈˁˁʽ˄ˇʽΦɯ˄ʻʹ ˋˎ˄ʺʻ˖ˌ ˉˇ˂˂ʱ ˋʶ ˋˎˋˍʱʵʶˌΣ ˉ˂ʱˍˇˎˌ 
ʷ˖ˌ рл ƳƳΣ ʰ˄ˇʽ˔ˍˈ ˊˇʸ ʺ ˋˉʱ˄ʽʰ ˂ʶˎˁˈΦ ɾʾˋ˔ˇˌ ˋˎ˄ʺʻ˖ˌ ˂ʶʾˇˌΦ ʆʰ ˋʷˉʰ˂ʰ ʶʾ˄ʰʽ ˉʱ˄ˍʰ 
˂ˇʲ˖˃ʷ˄ʰΣ ʶˁˍˊʷˉˇ˄ˍʰʽ ˃ʶˍʱ ˍʹ˄ ʱ˄ʻʹˋʹΣ ˋˎ˄ʺʻ˖ˌ ˒ˎ˂˂ˇʲˈ˂ʰ ˉˊʽ˄ ˍʹ˄ ˖ˊʾ˃ʰ˄ˋʹ ˍ˖˄ 
ˁʰˊˉ˗˄Φɯ˄ʻʽˋʹˍˇ˄ɾʱʽˇˁʰʽɹˇˏ˄ʽˇ (Stridetal.,  2020) 
ɱʹʴʶ˄ʷˌ. ɮˉʰ˄ˍʱˍʰʽ ˋˍʽˌ ʱˁˊʶˌ ʵʰˋ˗˄Σ ˋˍʽˌ ʱˁˊʶˌ ˍˇˎ ʵˊˈ˃˖˄Σ ˃ʶˊʽˁʷˌ ˒ˇˊʷˌ ˃ʶ˃ˇ˄˖˃ʷ˄ˇʽ 
ʻʱ˃˄ˇʽ ˋʶ ˂ʽʲʱʵʽʰΣ ˋʶ ʵʽʱ˒ˇˊʰ ˎˉˇˋˍˊ˗˃ʰˍʰΦ ʇ˕ˈ˃ʶˍˊˇ 850-мтлл˃Φ ʅˎ˄ʰ˄ˍʱˍʰʽ ˋ˔ʶʵˈ˄ ˋʶ 
ˈ˂ʹ ˍʹ˄ ɳ˂˂ʱʵʰ ʰ˂˂ʱ ˋˉʱ˄ʽˇ ˋˍʹ˄ ɼϧ ɿɮ ˉʶˊʽˇ˔ʺ ˍˇˎ ɮʽʴʰʾˇˎΦ ɲʽʰʵʶʵˇ˃ʷ˄ˇ ˋˍʹ˄ ɳˎˊ˗ˉʹΣ 
ˍʹ˄ ˉʶˊʽˇ˔ʺ ˍʹˌ ɾʶˋˇʴʶʾˇˎ ˁʰʽ ʰˉˈ ɿɲ ʷ˖ˌ ɱ ɮˋʾʰΦ ˉˇ˂ˏ ˃ʶˍʰʲ˂ʹˍˈΦ 
http:// mediplantepirus.med.uoi.gr/pharmacology/plant_details.php?id=143 
 
Rosaagrestis: ʃˇ˂ˏˁ˂ʰʵˇˌ ʻʱ˃˄ˇˌ ˏ˕ˇˎˌ лΣр-2 m. ʊˎ˂˂ʱ5-т Σ ʷ˖ˌ нр ƳƳΣ ʶ˂˂ʶʽˉˍʽˁʱ-
ˇˇˇʶʽʵʺ ʺ ʶˉʽ˃ʺˁʹΣ ˋ˒ʹ˄ˇʶʽʵʺ ˋˍʹ ʲʱˋʹΣ ʷʴ˔ˊ˖˃ʰ ˁʰʽ ˂ʶʾʰ ʰˉˈ ˉʱ˄˖Σ ˁˇˁˁʽ˗ʵʶˌ ʰˉˈ ˁʱˍ˖Σ 
ɯ˄ʻʹ ˂ʶˎˁʱ ʷ˖ˌ ол ƳƳ ˋʶ ʵʽʱ˃ʶˍˊˇΦ ɾʾˋ˔ˇʽ ʰˊʰʽʱ ʰʵʶ˄ʽˁˇʾ. ɯ˄ʻʽˋʹ ˃ʷˋʰ ɾʰˀˇˎ ʷ˖ˌ ˍˇ˄ 
ɹˇˏ˄ʽˇΦ 
ɱʹʴʶ˄ʷˌ. ɮˉʰ˄ˍʱˍʰʽ ˋʶ ʰ˄ˇʽ˔ˍˈ ʵʱˋˇˌΣ ʲˇˋˁˇˍˈˉʽʰΣ ʰ˂ˋˏ˂˂ʽʰ ˋˍʹ˄ ʱˁˊʹ ˍ˖˄ ʵˊˈ˃˖˄Σ ˋʶ 
ʰˋʲʶˋˍ˗ʵʶˌ ˁʰʽ ˉˎˊʽˍʽˁˈ ʷʵʰ˒ˇˌΦ ʇ˕ˈ˃ʶˍˊˇ 880-мфлл˃Φ ɮˊˁʶˍʱ ˁˇʽ˄ˈ ˋˍʹ˄ ʹˉʶʽˊ˖ˍʽˁʺ 
˔˗ˊʰ ˁʰʽ ˍʹ˄ ʃʶ˂ˇˉˈ˄˄ʹˋˇΣ ʵʽʱˋˉʰˊˍˇ ˋʶ ˃ʶˊʽˁʱ ʰˉˈ ˍʰ ˃ʶʴʰ˂ˏˍʶˊʰ ˄ʹˋʽʱΦ ɲʽʰʵʶʵˇ˃ʷ˄ˇ 
ˋˍʹ˄ ɳˎˊ˗ˉʹΣ ʶˁˍʶʾ˄ʶˍʰʽ ʰˉˈ ˍʹ ʲˈˊʶʽʰ ɮ˄ʰˍˇ˂ʾʰ ʷ˖ˌ ˍˇ˄ ɼʰˏˁʰˋˇ.(Stridetal.,  2020) 

 
ʊˎˍˇ˔ʹ˃ʶʾʰ-ɾʶˍʰʲˇ˂ʾˍʶˌ 

ʆʰ ʶʾʵʹ ˍˇˎ ʴʷ˄ˇˎˌ Rosa ʶʾ˄ʰʽ ˉ˂ˇˏˋʽʰ ˉʹʴʺ ʲʽˍʰ˃ʾ˄ʹˌ / ˁʰʽ ˉʶˊʽʷ˔ˇˎ˄ ˋʹ˃ʰ˄ˍʽˁʺ ˉˇˋˈˍʹˍʰ 
ʲʽˍʰ˃ʽ˄˗˄Φ ό½ŀǊƪƻǾƛȰ etal., 2022) 
ʆʰ ˒ʰʽ˄ˇ˂ʽˁʱ ˇ˅ʷʰ όʴʰ˂˂ʽˁˈ ˁʰʽ ˉˊ˖ˍˇˁʰˍʶ˔ˇʿˁˈ ˇ˅ˏύΣ ʹ ˁʶˊˁʽˍˊʾ˄ʹΣ ʹ ˁʶˊˁʶˍʾ˄ʹ-3-ʁ-
ʴ˂ˎˁˇˋʾʵʹ ˁʰʽ ʹ ˎˉʶˊˇˋʾʵʹ ʶʾ˄ʰʽ ˍʰ ˉʽˇ ˁˎˊʾʰˊ˔ʰ ˁʰʽ ˋˍʰ ʵˏˇ ʶʾʵʹΦ ɳˉʾˋʹˌΣ ˍʰ ʶˁ˔ˎ˂ʾˋ˃ʰˍʰ 
wΦ Ŏŀƴƛƴŀ ʷʵʶʽ˅ʰ˄ ˎ˕ʹ˂ʺ ˉʶˊʽʶˁˍʽˁˈˍʹˍʰ ˋʶ ˇ˂ʽˁʷˌ ˒ʰʽ˄ˇ˂ʽˁʷˌ ˁʰʽ ʲʽˍʰ˃ʾ˄ʹ /Φ όNadpaletal., 
2016). ʆˇ ʴʰ˂˂ʽˁˈΣ ˍˇ ˔˂˖ˊˇʴʶ˄ʽˁˈ ˁʰʽ ˍˇ ˋˎˊʽʴʴʽˁˈ ˇ˅ˏ ʺˍʰ˄ ˍʰ ˉʽˇ ʱ˒ʻˇ˄ʰ ˒ʰʽ˄ˇ˂ʽˁʱ ˇ˅ʷʰΣ 
ʶ˄˗ ʹ ˁʰˍʶ˔ʾ˄ʹ ʺˍʰ˄ ʹ ˁˏˊʽʰ ˒˂ʰʲˇ˄ˇʶʽʵʺˌ ʷ˄˖ˋʹΣ ˋʹ˃ʰ˄ˍʽˁʱ ˉˇˋˇˋˍʱ ˉˊˇˋʵʽˇˊʾʸˇ˄ˍʰʽ ˁʰʽ 
ʴʽʰ ˍʹ˄ -hˍˇˁˇ˒ʶˊˈ˂ʹ ˁʰʽ ˍˇ ʰˋˁˇˊʲʽˁˈ ˇ˅ˏ ˋˍˇˎˌ ˁʰˊˉˇˏˌ ˍˇˎΦ (ZarkoviȰcetal., 2022) 

ɳʾʵˇˌ R.arvensis/ R canina/ R 
agrestris ROSACANINA 

ROSA AGRESTIS 
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ʅˍʹ˄ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰ ʵʶ˄ ˎˉʱˊ˔ˇˎ˄ ˃ʶ˂ʷˍʶˌ ʴʽʰ ˍˇˎˌ ʵʶˎˍʶˊˇʴʶ˄ʶʾˌ ˃ʶˍʰʲˇ˂ʾˍʶˌ Σˍʽˌ ʲʽˇ˂ˇʴʽˁʷˌ 
ʵˊʱˋʶʽˌ ˁʰʽ ˍʽˌ ˉʰˊʰʵˇˋʽʰˁʷˌ ˔ˊʺˋʶʽˌ ˍ˖˄ Rosaarvensis, Rosacaninaˁ ʰʽ Rosaagrestis 
 

ɰʽˇ˂ˇʴʽˁʷˌ ʵˊʱˋʶʽˌ 
ʁʽ ʲʽˇ˂ˇʴʽˁʷˌ ʵˊʱˋʶʽˌ ˍˇˎ ʶʾʵˇˎˌ ˉˇˎ ʷ˔ˇˎ˄ ˃ʶ˂ʶˍʹʻʶʾ ʰ˒ˇˊˏ˄ ˋˍʽˌ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʷˌ ˁʰʽ 
ʰ˄ˍʽ˒˂ʶʴ˃˄ˇ˄˗ʵʶʽˌ ʽʵʽˈˍʹˍʶˌ ˍˇˎΦ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰ ˍˇ ʶʾʵˇˌ ʶ˃˒ʰ˄ʾʸʶʽ ˃ʷˍˊʽʰ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʺ 
ʵˊʱˋʹόNadpaletalΦΣ нлмсύ ˁʰʽ ˁʱˉˇʽʰ ʰ˄ˍʽ˒˂ʶʴ˃ˇ˄˗ʵʹ ʵˊʱˋʹ ˃ʷˋ˖ ˍʹˌ ʰ˄ʰˋˍˇ˂ʺˌ ˍ˖˄ 
ˁˏˊʽ˖˄ ˃ʶˍʰʲˇ˂ʽˍ˗˄ ˍˇˎ ʰˊʰ˔ʽʵˇ˄ʽˁˇˏ ˇ˅ʷˇˌ ˉˇˎ ˋ˔ʹ˃ʰˍʾʸˇ˄ˍʰʽ ˋˍʹ˄ ˇʵˈ /h·-м ˁʰʽ мн-
LOX(Nadpaletal., 2016). ɾʶʻʰ˄ˇ˂ʽˁʱ ʶˁ˔ˎ˂ʾˋ˃ʰˍʰ ˒ˏ˂˂˖˄ ʶ˃˒ʰ˄ʾʸˇˎ˄ˋʹ˃ʰ˄ˍʽˁʺinvitro 
ʰ˄ʰˋˍˇ˂ʺ ˍʹˌ -hʴ˂ˎˁˇˋʽʵʱˋʹ ˁʰʽ ˃ʷˍˊʽʰ ʰ˄ʰˋˍˇ˂ʺ ˍʹˌ ʰ-ʰ˃ˎ˂ʱˋʹˌΣ (ZarkoviȰcetal., 2022) 
 

ʃʰˊʰʵˇˋʽʰˁʷˌ ˔ˊʺˋʶʽˌ 
ʁʽ ˁh ˊˉˇʾ ʶʽʵ˗˄ Rosa ʷ˔ˇˎ˄ ˔ˊʹˋʽ˃ˇˉˇʽʹʻʶʾ  ˉʰʴˁˇˋ˃ʾ˖ˌ ʴʽʰ ˍʹ˄ ˉʰˊʰʴ˖ʴʺ˃ʰˊ˃ʶ˂ʱʵʰˌΣ 
ˉˇˍ˗˄ ˁʰʽ ˍˋʰʴʽˇˏΣ ˁʰʽ ˋʺ˃ʶˊʰ ʶʾ˄ʰʽ ˋˎˋˍʰˍʽˁʱ ˋʶ ˉˊˇʲʽˇˍʽˁʱ ˉˇˍʱΣ ʴʽʰˇˏˊˍʽʰΣ ˋˇˏˉʶˌ ˁʰʽ 
˅ˏʵʽʰΦ όȺZarkoviȰ etal.,2022).ɳˉʽˉ˂ʷˇ˄Σ ˂ˈʴ˖ ˍʹˌ ˎ˕ʹ˂ʺˌ ˉʶˊʽʶˁˍʽˁˈˍʹˍʱˌ ˍˇˎˌ ˋʶ ʲʽˍʰ˃ʾ˄ʶˌΣ 
ʶ˒ʰˊ˃ˈʸˇ˄ˍʰʽ ˋʶ ˁʰ˂˂ˎ˄ˍʽˁʱ ˖ˌ ˋˎˋˍʰˍʽˁʱ ˋʶ ˁˊʷ˃ʶˌ ˁʰʽ ˋʰˉˇˏ˄ʽʰΦό!ȅŀǘƛŜǘŀƭΦΣ нлмуύΦ ɽˈʴ˖ 
ˍʹˌ ˎ˕ʹ˂ʺˌ ˉʶˊʽʶˁˍʽˁˈˍʹˍʰ ˍˇˎˌ ˋʶ ʲʽˍʰ˃ʾ˄ʹ C̝ ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽˁʰʽ ʴʽʰ ˍʹ˄ ˉˊˈ˂ʹ˕ʹ ˁʰʽ ˍʹ 
ʻʶˊʰˉʶʾʰ ˁˊˎˇ˂ˇʴʺ˃ʰˍˇˌΣ ʴˊʾˉʹˌ ˁʰʽ ʴʽʰ ˍʹ˄ ʰ˄ʶˉʱˊˁʶʽʰ ˋʶ ʲʽˍʰ˃ʾ˄ʹˌ /Φ 
 
ʅˍʹ˄ ʶˎˊ˖ˉʰʿˁʺ ˁʰʽ ʰˋʽʰˍʽˁʺ ˉʰˊʰʵˇˋʽʰˁʺ ʽʰˍˊʽˁʺΣ ˍʰ ˒ˊˇˏˍʰ ˍˇˎ ˍˊʽʰ˄ˍʱ˒ˎ˂˂ˇˎ 
˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ʴʽʰ ˍʹ ʵʽʰˍˊˇ˒ʺ ˁʰʽ ˍʰ ˋˍˎˉˍʽˁʱΣ ʰ˄ˍʽˎˉʶˊˍʰˋʽˁʱΣ ʰ˄ˍʽʵʽʰˊˊˇʿˁʱ ˁʰʽ 
ʵʽˇˎˊʹˍʽˁʱ ˍˇˎˌ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰΦ όȺ½ŀǊƪƻǾƛȰ etal.,2022) 
ʆʰ ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˉˇˎ ˉˊˇˁˏˉˍˇˎ˄ ʰˉˈ  ˃ʶ˂ʷˍʹ ˎˉˇˋˍʹˊʾʸˇˎ˄ ˍʹ˄ ˉʰˊʰʵˇˋʽʰˁʺ ˔ˊʺˋʹ ˍˇˎ  
ˍˇˎ R. arvensisrosehipsΣ ˉˇˎˊʷΣ ˃ʰˊ˃ʶ˂ʱʵʰˌ ˁʰʽ ˍˋʰʴʽˇˏ ˖ˌ ˍˊˇ˒ʺ ˃ʶ ˉʽʻʰ˄ʱ ˇ˒ʷ˂ʹ ʴʽʰ ˍʹ˄ 
ˎʴʶʾʰ ˁʰʽ ˍʹ ʵʽʰˍˊˇ˒ʺΦ 
 
Rosacanina: ʁʽ ˁʰˊˉˇʾ ˍˇˎ ˒ˎˍˇˏ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ʴʽʰ ˍʹ˄ ʶ˄ʾˋ˔ˎˋʹ ˍˇˎ ʰ˄ˇˋˇˉˇʽʹˍʽˁˇˏΣ 
˂ˈʴ˖ ˍʹˌ ˃ʶʴʱ˂ʹˌ ˉʶˊʽʶˁˍʽˁˈˍʹˍʱˌ ˍˇˎˌ ˋʶ ʲʽˍʰ˃ʾ˄ʹ C ˁʰʽ ˋˎ˃ʲʱ˂˂ˇˎ˄ ˋˍʹ˄ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ 
ˍ˖˄ ˂ˇʽ˃˗˅ʶ˖˄ ˁʰʽ ˍˇˎ ˁˊˎˇ˂ˇʴʺ˃ʰˍˇˌΦ ʁʽ ˋˉˈˊˇʽ ˍˇˎ ʶ˃˒ʰ˄ʾʸˇˎ˄ ʵʽˇˎˊʹˍʽˁʷˌΣ ˁʰʻʰˊˍʽˁʷˌΣ 
ʰ˄ʻʶ˂˃ʽ˄ʻʽˁʷˌ ˁʰʽ ˋˍˎˉˍʽˁʷˌ ʽʵʽˈˍʹˍʶˌΦ ɳˉʾˋʹˌΣ ˍˇ ʰ˒ʷ˕ʹ˃ʰ όˍˋʱʽύ ˍ˖˄ ˁʰˊˉ˗˄ ˍˇˎ ˒ˎˍˇˏ 
ʲʶ˂ˍʽ˗˄ʶʽ ˍʹ˄ ˁʰˊʵʽʰʴʴʶʽʰˁʺ ˂ʶʽˍˇˎˊʴʾʰ ˁʰʻ˗ˌ ʵʽʰˋˍʷ˂˂ʶʽ ˍʰ ʰʴʴʶʾʰΣ ʵʽʶʴʶʾˊʶʽ ˍʹ˄ 
ʰʽ˃ˇˉˇʾʹˋʹ ˁʰʽ ˃ʶʽ˗˄ʶʽ ˍʹ˄ ʰˊˍʹˊʽʰˁʺ ˉʾʶˋʹΦ ʆˇ ʰ˒ʷ˕ʹ˃ʰ όˍˋʱʽύ ˍ˖˄ ˒ˏ˂˂˖˄ ˍˇˎ ʲˇʹʻʱ 
ˋˍʹ˄ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˍ˖˄ ˁˇ˂ʽˁ˗˄Σ ˍˇˎ ˃ʶˍʶ˖ˊʽˋ˃ˇˏΣ ˍʹˌ ʵˎˋʶ˄ˍʶˊʾʰˌ ˁʰʽ ˍʹˌ ʶ˂ˁ˗ʵˇˎˌ 
ˁˇ˂ʾˍʽʵʰˌΦ ɳ˒ʰˊ˃ˈʸʶˍʰʽ ʶ˅˖ˍʶˊʽˁʱ ˋˍˇ ʵʷˊ˃ʰ ˎˉˈ ˍʹ ˃ˇˊ˒ʺ ˁˇ˃ˉˊʶˋ˗˄ ˋʶ ˉ˂ʹʴʷˌΣ 
ˁʰˍʱʴ˃ʰˍʰΣ ˇʽʵʺ˃ʰˍʰΣ ʶˁʸʷ˃ʰˍʰΣ ˁʽˊˋˇˏˌΣ ʰ˒ˎʵʰˍ˖˃ʷ˄ʰ ˔ʶʾ˂ʹ ˁʰʽ ʵʷˊ˃ʰΦ 
http:// mediplantepirus.med.uoi.gr/pharmacology/plant_details.php?id=143 

1.4. VIOLACEAE 

VIOLA 

ɶ ʲʽˈ˂ʰ ʶʾ˄ʰʽ ʴʷ˄ˇˌ ʰ˄ʻˇ˒ˈˊ˖˄ ˒ˎˍ˗˄ ˍʹˌ ˇʽˁˇʴʷ˄ʶʽʰˌ Violaceae ˉˇˎ ʰˉˇˍʶ˂ʶʾ ˍˇ ̄˂ ʷˇ˄ 
ˉˇ˂ˎʱˊʽʻ˃ˇ ʴʷ˄ˇˌ ˍʹˌ ˇʽˁˇʴʷ˄ʶʽʰˌΣ ˃ʶ рнр ʷ˖ˌ слл ʶʾʵʹΦ ʆʰ 
ˉʶˊʽˋˋˈˍʶˊʰ. Ā ʰ˄ˍ˗˄ˍʰʽˋˍˇ ʶˏˁˊʰˍˇ ʲˈˊʶʽˇ ʹ˃ʽˋ˒ʰʾˊʽˇΦ ʍˋˍˈˋˇΣ 
˃ʶˊʽˁʱ ʲˊʾˋˁˇ˄ˍʰʽ ʶˉʾˋʹˌ ˋʶ ʶˎˊʷ˖ˌ ʰˉˇˁ˂ʾ˄ˇˎˋʶˌ ˉʶˊʽˇ˔ʷˌ ˈˉ˖ˌ 
ʹ ʋʰʲʱʹΣ ʹ ɮˎˋˍˊʰ˂ʾʰ ˁʰʽ ˇʽ ɯ˄ʵʶʽˌΦ ɾʶˊʽˁʱ ʶʾʵʹ Viola ʶʾ˄ʰʽ 
ˉˇ˂ˎʶˍʺΣ ʱ˂˂ʰ ˃ˇ˄ˇʶˍʺ ˒ˎˍʱ ˁʰʽ ˃ʶˊʽˁʱ ʶʾ˄ʰʽ ˃ʽˁˊˇʾ ʻʱ˃˄ˇʽΦ ʃˇ˂˂ʱ 
ʶʾʵʹˁʰʽ ˉˇʽˁʽ˂ʾʶˌ ˁʰ˂˂ʽʶˊʴˇˏ˄ˍʰʽ ˋʶ ˁʺˉˇˎˌ ˖ˌ ɻ̔ ʰˁˇˋ˃ʹˍʽˁʱΦ ʅˍʹ˄ 

ˁʹˉˇˎˊʽˁʺΣ ˇ ˈˊˇˌ ˉʰ˄ˋʷˌ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ˋˎ˄ʺʻ˖ˌ ʴʽʰ ʶˁʶʾ˄ʶˌ 
ˍʽˌ ˉˇ˂ˏ˔ˊ˖˃ʶˌ ˉˇʽˁʽ˂ʾʶˌ ˃ʶ ˃ʶʴʱ˂ʰ ʱ˄ʻʹ ˉˇˎ ʶˁˍˊʷ˒ˇ˄ˍʰʽ 

VIOLA ARVENSIS MURRAY 
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ʶˍʹˋʾ˖ˌ ʺ ʰ˄ʱ ʵʽʶˍʾʰ ʰˉˈ ˋˉˈˊˇˎˌ ˁʰʽ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ʶˁˍʶ˄˗ˌ ˋˍʹ˄ ˁ˂ʽ˄ˇˋˍˊ˖˃˄ʺΦ ʁʽ 
ˈˊˇʽ ʲʽˈ˂ʰ ˁʰʽ ʲʽˇ˂ʷˍʰ ˉˊˇˇˊʾʸˇ˄ˍʰʽ ˋˎ˄ʺʻ˖ˌ ʴʽʰ ˃ˇ˄ˇʶˍʺ ʺ ˉˇ˂ˎʶˍʺ ˒ˎˍʱ ˃ʶ ˃ʽˁˊʱ ʱ˄ʻʹΣ 
ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄˖˄ ˍ˖˄ ʱʴˊʽ˖˄ ʶʽʵ˗˄. https:// en.wikipedia.org/wiki/Viola_(plant) 
ʆˇ ʴʷ˄ˇˌ ʶˁˉˊˇˋ˖ˉʶʾˍʰʽ ˋˍʹ˄ ˋˎ˂˂ˇʴʺ ˍ˖˄ ˒ˎˍ˗˄ ʰˉˈ ˍʽˌ ʃˊʷˋˉʶˌ ʰˉˈ ˍʰ ˉʰˊʰˁʱˍ˖ ʶʾʵʹΦ 

 

 
 

 
 

ɰˇˍʰ˄ʽˁʺ- ɾˇˊ˒ˇ˂ˇʴʾʰ 
Violaarvensis: ʂ́ ʻʽˇ ʶˍʺˋʽˇ ˋˎ˄ʺʻ˖ˌ ˃ ʁˏ˕ˇˌ мл-2л ʶˁʰˍˇˋˍʱΣ ˃ʷˍˊʽʰ ʵʽʰˁ˂ʰʵʽˋ˃ʷ˄ˇΣ ˃ʶ 
ˁˇ˄ˍʷˌ ˍˊʾ˔ʶˌ ˃ʶ ˁʱ˃˕ʹΦ ɶ ˂ʶˉʾʵʰ ˍ˖˄ ˁʰˍ˗ˍʶˊ˖˄ ˒ˏ˂˂˖˄ ʶʾ˄ʰʽ ˋˍʶ˄ʱ ˖ˇʶʽʵʺˌΣ ˁˊʶ˄ˇʶʽʵʺˌΣ 
ˍ˖˄ ʱ˄˖ ˒ˏ˂˂˖˄ ʶʾ˄ʰʽ ʶˉʽ˃ʺˁʹ-ˋˉʰʻˇʶʽʵʺˌΦ ʆʰ ˋʷˉʰ˂ʰ ˂ˇʴ˔ˇʶʽʵʺΣ ʽˋˇ˃ʺˁʹ ʺ ˋˎ˄ʺʻ˖ˌ 
ˉˊˇʶ˅ʷ˔ˇ˄ˍʰ ˉʷˍʰ˂ʰΦ ɼʱˍ˖ ˉʷˍʰ˂ˇ 8-14mm ˃ ʶ ˁʾˍˊʽ˄ʹ ʲʱˋʹΣ ʶˉʱ˄˖ ˉʷˍʰ˂ʰ ˃ʶˊʽˁʷˌ ˒ˇˊʷˌ 
˃ʁ  ʲʽˇ˂ʶˍʾ ˔ˊˇʽʱΦ ɯ˄ʻʽˋʹ ˍˇ˄  ɾʱʽˇ ˁʰʽ ɹˇˏ˄ʽˇΣ ˉʶˊʽˋˍʰˋʽʰˁʱ ʰˊʴˈˍʶˊʰΦ 
 
ɱʹʴʶ˄ʷˌΦ ɮˉʰ˄ˍʱˍʰʽ ˋʶ ˔˖ˊʱ˒ʽʰ ˃ʶ ˋʽˍʹˊʱΣ ʰʴˊʰ˄ʱˉʰˎˋʹΣ ˉʶˊʽʻ˗ˊʽʰ ʵʰˋʽˁ˗˄ ʶˁˍʱˋʶ˖˄Φ 
ʇ˕ˈ˃ʶˍˊˇ 900-мплл˃Φ ɰˈˊʶʽʰ ʹˉʶʽˊ˖ˍʽˁʺ ˔˗ˊʰΣ ˄ʹˋʾ hˍʹˌ ɸʱˋˇˎ ˁʰʽ ˍʹˌ ʅʰ˃ˇʻˊʱˁʹˌΦ 
ʅʶˈ˂ʹˍʹ˄ɳˎˊ˗ˉʹ(Stridetal.,  2020). 
 
Violaodorata: ʃˇ˂ˎʶˍʺˌ ˉˈʰ ˏ˕ˇˎˌ р-15cmΣ ˃ʶ ˁʰˊʵʽˈˋ˔ʹ˃ʰ ˒ˏ˂˂ʰ ˁʰʽ ʽ˗ʵʹΣ ˂ʶˎˁʱ ʺ 
ʶˊˎʻˊʱ ʱ˄ʻʹΦ ɶ ʰ˄ʻˇ˒ˇˊʾʰ ʴʾ˄ʶˍʰʽ ˍʹ˄ ʱ˄ˇʽ˅ʹ ˁʰʽ ˃ʶˊʽˁʷˌ ˒ˇˊʷˌ ˍˇ ˒ʻʽ˄ˈˉ˖ˊˇΦ ɶ 
ˋˎʴˁˇ˃ʽʵʺ ˍ˖˄ ˒ˏ˂˂˖˄ ˁʰʽ ˍ˖˄ ʰ˄ʻʷ˖˄ʴʾ˄ʶˍʰʽ ʰˉˈ ˍˇ˄ ɾʱˊˍʽˇ ʷ˖ˌ ˍˇ˄ ɮˉˊʾ˂ʽˇΣ ʶ˄˗ ˍʹˌ 
ˊʾʸʰˌ ʰˉˈ ˍˇ˄ ʅʶˉˍʷ˃ʲˊʽˇ ʷ˖ˌ ˍˇ˄ ʁˁˍ˗ʲˊʽˇΦ  
 
ɱʹʴʶ˄ʷˌΦ ɶˉʶʽˊ˖ˍʽˁʺ ˔˗ˊʰΣ ʃʶ˂ˇˉˈ˄ʹˋˋˇˌ ˁʰʽ ˋʶ ˃ʶˊʽˁʱ ʰˉˈ ˍʰ ˃ʶʴʱ˂ʰ ˄ʹˌʽʱΦ ɲʽʰʵʶʵˇ˃ʷ˄ˇ 
ˋˍʹ˄  ɳˎˊ˗ˉʹ ˁʰʽ ˍʹ˄ ɮˋʾʰΣ ʰ˂˂ʱ ʷ˔ʶʽ ʶˉʾˋʹˌ ʶʽˋʰ˔ʻʶʾ ˋˍʹ ɰˈˊʶʽʰ ɮ˃ʶˊʽˁʺ ˁʰʽ ˍʹ˄ 
ɮˎˋˍˊʰ˂ʾʰόStridetal.,  2020) 

ʊˎˍˇ˔ʹ˃ʶʾʰ-ɾʶˍʰʲˇ˂ʾˍʶˌ 
ɶ ˔ʹ˃ʽˁʺ ˋˏˋˍʰˋʹ ʰˎˍ˗˄ ˍ˖˄ ʶʽʵ˗˄ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˁˎˊʾ˖ˌ ˋʰˉ˖˄ʾ˄ʶˌΣ ˒˂ʰʲˇ˄ˇʶʽʵʺΣ 
ʲ˂̫˄˄ʶˌΣΣ ˋʰ˂ʽˁˎ˂ʽˁʱ ˉʰˊʱʴ˖ʴʰΣ ˁʰˊˇˍʶ˄ˇʶʽʵʺ ˁʰʽ ˁˇˎ˃ʰˊʾ˄ʶˌ (Elidaetal., 2016) 

 
Violaodorata: ʃʶˊʽʷ˔ʶʽˉˇ˂˂ʷˌʶ˄˗ˋʶʽˌ˃ʶʲʽˇ˂ˇʴʽˁʷˌʵˊʱˋʶʽˌ˘ˈˉ˖ˌ̱h˄˄ʾ˄ʶˌ, methylSalicylate, 
ʰ˂ˁʰ˂ˇʶʽʵʺ, ʴ˂ˎˁˇˋʾʵʶˌ, ˁˇˎ˃ʰˊʾ˄ʹ ,flavonoltriandtetraglycosides, c-glycosides̱ ʹˌ apigenin, 
luteolin, flavonol-O-glycosidesˁ ʰʽphenylpropanoids ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄ˇˎ  anthocyanins, 
flavonoids, flavonolglycosides (Kaempferol). (Mehrabanetal., 2022) 
 
Violaarvensis: ʃʁ ˊʽʷ˔ʶʽ ˁˎˁ˂ˇˍʾʵʽʰΣ ˃ʽʰ ˁʰˍʹʴˇˊʾʰ ˉʶˉˍʽʵʾ˖˄ ˉˇˎ ˋˎ˄ʰ˄ˍ˗˄ˍʰʽˋˍʰ ˒ˎˍʱΦ ʆˇ 
ˉʶˉˍʾʵʽˇ ˁˎˁ˂ˇʲʽˇ˂ʰˋʾ˄ʹOн ʶʽʵʽˁˈˍʶˊʰ ʷ˔ʶʽ ʰˉˇʵʶʽ˔ʻʶʾ ˈˍʽ ʷ˔ʶʽ ˁˎˍˍʰˊˇˍˇ˅ʽˁʺ ʵˊʱˋʹ ˁʰˍʱ 
ˍ˖˄ ʰ˄ʻˊ˗ˉʽ˄˖˄ ˁʰˊˁʽ˄ʽˁ˗˄ ˁˎˍˍʱˊ˖˄ όParsley, etalΦΣ нлмуύ ɮˁˈ˃ʰ ˍˇ ʶʾʵˇˌ ʰˎˍˈ ˉʶˊʽʷ˔ʶʽ 
˒˂ ʰʲˇ˄ˇʶʽʵʺΣ ˁˇˎ˃ʰˊʾ˄ʶˌ ˁʰʽ ˉʰˊʱʴ˖ʴʰ ˒ʰʽ˄ˇ˂ˇˁʰˊʲˇ˅ˎ˂ʽˁˇˏ ˇ˅ʷˇˌΦ ό˂ˇˎˍʶˇ˂ʾ˄ʹΣ 
ʰˉʽʴʶ˄ʾ˄ʹΣ ˁʶˊˁʶˍʾ˄ʹΣ ˎˉʶˊˇˋʾʵʹΣ ʶˋˉʶˊʽʵʾ˄ʹΣ ʽˋˇ˒ʶˊˇˎ˂ʽˁˈ ˇ˅ˏΣ ˒ʶˊˇˎ˂ʽˁˈ ˇ˅ˏΣ ʶ˂˂ʰʴʽˁˈ 
ˇ˅ˏΣ ʵʽˁˇˎ˃ʰˊʾ˄ʹΣ ˁʰˍʶ˔ˈ˂ʹ ˁʰʽ ʰˊʲˇˎˍʾ˄ʹύόBubenchikov,etal., 2005) 18 aliphatics, 5 
ˉʰˊʱʴ˖ʴʰ ˋʽˁʽ˃ʽˁˇˏ ˇ˅ʷˇˌΣ  ˃ˇ˄ˇˍʶˊˉʷ˄ʽʰΣ ˁʰʽ ˋʶˋˁʽˍʶˊˉʷ˄ʽʰΦ AliphaticsόрфΦфп҈ύΦ ʁʽ ˁˏˊʽʶˌ 
ˉˍʹˍʽˁʷˌ ʶ˄˗ˋʶʽˌ ʶʾ˄ʰʽ ˇʽ  н-pentyl-furan όрΦпу҈ύΣ ʲ-ionone όнΦлф҈ύ ˁʰʽ 
hexahydrofarnesylacetone (1.69%). (Anca, etal., 2009) 
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ʆʰ ˁˎˁ˂ˇˍʾʵʽʰ ʶ˄ˍˇˉʾˋˍʹˁʰ˄ ˉˊˈˋ˒ʰˍʰ ˁʰʽ ˃ʶ˂ʶˍʺʻʹˁʰ˄ ˋʶ ˇˊʽˋ˃ʷ˄ʰ ʶʾʵʹ ±ƛƻƭŀŎŜŀŜΣ ʰˎˍʱ 
ˍʰ ʲʽˇʶ˄ʶˊʴʱ˃ʰˁˊˇˁˎˁ˂ʽˁʱ˒ˎˍʽˁʱ ˉˇ˂ˎˉʶˉˍʾʵʽʰ ʷ˔ˇˎ˄ ˃ʶˊʽˁʷˌ ˋʹ˃ʰ˄ˍʽˁʷˌ ˒ʰˊ˃ʰˁˇ˂ˇʴʽˁʷˌ 
ʽʵʽˈˍʹˍʶˌΥ ʰ˄ˍʽ-IL±Σ ʰ˄ˍʽˁʰˊˁʽ˄ʽˁʺ (Ancaetal., 2010) 
 
Violaodorata: ʆˇ h̔ ʻʷˊʽˇ ʷ˂ʰʽˇ ʷ˔ʶʽ ˋʹ˃ʰ˄ˍʽˁʺ ʵˊʱˋʹ ˋˍʰ ˋˎ˃ˉˍ˗˃ʰˍʰ ʰ˂˂ʶˊʴʽˁʺˌ ˊʽ˄ʾˍʽʵʰˌ 
ʶ˄ʹ˂ʾˁ˖˄Φʅˍʹ˄ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰ ˋʹ˃ʶʽ˗˄ˇ˄ˍʰʽ ʶˉʾˋʹˌ ˇʽ ʲʽˇ˂ˇʴʽˁʷˌ ʵˊʱˋʶʽˌ ˍˇˎ 
ʰ˄ʻʶ˂˃ʽ˄ʻʽˁˇˏV. Odoratacyclotidè ˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄ʹˌ ˍʹˌ ˃ʽˁˊˇ˃ˇˊʽʰˁʺˌ ʰ˄ˍʽˁʰˊˁʽ˄ʽˁʺˌ 
ʵˊʱˋʹˌ ʷ˄ʰ˄ˍʽ ˍ˖˄ ˁˎˍˍʰˊʽˁ˗˄ ˋʶʽˊ˗˄ˁʰˊˁʾ˄ˇˎ ˖ˇʻʹˁ˗˄ PC-3, MDA-MB-ном ˃ʰˋˍˇˏ ˁʰʽ 
OVCAR-о ˁʰʽ ʰ˄ˍʽ˃ˎˁʹˍʽʰˋʽˁ̋ ˌ ʵˊʱˋʹˌ ˁʰˍʱ ˍˇ ˉʰʻˇʴˈ˄ˇ Fusariumgrami- nerum.  
 
ɮˁˈ˃ʰ ʹ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʺ ʵˊʱˋʹ ˋˍʰ ʶˁ˔ˎ˂ʾˋ˃ʰˍʰ V. odorata ˒ʰʾ˄ʶˍʰʽ ˄ʰ ʶʾ˄ʰʽ ˎ˕ʹ˂ˈˍʶˊʹ 
ʰˉˈ ˍˇViolaetricoloris Σˉˇˎ ʶʾ˄ʰʽ ˉʶˊʽˋˋˈˍʶˊˇ ˃ʶ˂ʶˍʹ˃ʷ˄ˇ ʶʾʵˇˌΦ (Elidaetal., 2016) 
 
ʆˇ V.odorata L. ˋʶ ˉˊˈˋ˒ʰˍʹ ˃ʶ˂ʷˍʹ ʰˉˇʵʶʾ˔ʻʹˁʶ ˈˍʽ ˋˎ˃ʲʱ˂ʶʽ ˋˍʹ˄ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˍ˖˄ 
ˁˏˊʽ˖˄ ˋˎ˃ˉˍˇ˃ʱˍ˖˄ ˍˇˎ /h±L5-мфΣ ˈˉ˖ˌ ʲʺ˔ʰˌΣ ˃ˎʰ˂ʴʾʰΣ ˉˇ˄ˇˁʷ˒ʰ˂ˇˌ ˁʰʽ ʵʽʱˊˊˇʽʰΦ 
(Mehrabanetal., 2022) 
 

ʃʰˊʰʵˇˋʽʰˁʷˌ ˔ˊʺˋʶʽˌ 
ʆʰ ʶ˄ʰʷˊʽʰ ˃ʷˊʹ όViolaetricolorisherbaύ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˋˍʹ˄ ˉʰˊʰʵˇˋʽʰˁʺ ʽʰˍˊʽˁʺ ʴʽʰ ˍʹ 
ʻʶˊʰˉʶʾʰ ʵʽʰ˒ˈˊ˖˄ ʵʶˊ˃ʰˍʽˁ˗˄ ˉʰʻʺˋʶ˖˄ όʷˁʸʶ˃ʰΣ ʰˁ˃ʺΣ ˁ˄ʹˋ˃ˈˌύΣ ʲˊˇʴ˔ʾˍʽʵʰ ˁʰʽ 
ˊʶˎ˃ʰˍʽˋ˃ˇˏˌΦ ʁʽ ʰ˄ˍʽ˒˂ʶʴ˃ˇ˄˗ʵʶʽˌΣ ʰˉˇ˔ˊʶ˃ˉˍʽˁʷˌ ˁʰʽ ʵʽˇˎˊʹˍʽˁʷˌ ˍˇˎˌ ʽʵʽˈˍʹˍʶˌ 
ʰˉˇʵʾʵˇ˄ˍʰʽ ˋˍˇˎˌ ˃ʶˍʰʲˇ˂ʾˍʶˌ ˍˇˎ ˒ˎˍˇˏ όˋʰˉ˖˄ʾ˄ʶˌΣ ˒˂ʰʲˇ˄ˇʶʽʵʺΣ ʲ˂ʶ˄˄ʶΣ̩ ˋʰ˂ʽˁˎ˂ʽˁʱ 
ˉʰˊʱʴ˖ʴʰ ˁʰʽ ˁʰˊˇˍʶ˄ˇʶʽʵʺ).(Ancaetal., 2009) 
 
ɮ˄ ˁʰʽ ˋˍʹ˄ ˉʰˊʰʵˇˋʽʰˁʺ ʽʰˍˊʽˁʺ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˍʰ ʶ˄ʰʷˊʽʰ ˃ʷˊʹ ˍˇˎ V. tricolor 
ʰ˄ʰ˒ʷˊʶˍʰʽ ˈˍʽ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ˃ʰʸʾ ˃ʶ ˍʰ ʶ˄ʰʷˊʽʰ ˃ʷˊʹ ˍˇˎ V. arvensis ʴʽʰ ˍʽˌ ʾʵʽʶˌ 
ʽʵʽˈˍʹˍʶˌΦ ʅˎʴˁʶˁˊʽ˃ʷ˄ʰ ˋˍˇ˄ ɳˎˊ˖ˉʰʿˁˈ ʁˊʴʰ˄ʽˋ˃ˈ ʊʰˊ˃ʱˁ˖˄ ˍˇ ˒ˎˍʽˁˈ ˒ʱˊ˃ʰˁˇ 
ζ±ƛƻƭŀŜƘŜǊōŀŎǳƳŦƭƻǊŜη ˉʶˊʽ˂ʰ˃˃ʲʱ˄ʶʽˍʰ ʶ˄ʰʷˊʽʰ ˃ʷˊʹ ˁʰʽ ˍ˖˄ ʵˏˇ ʶʽʵ˗˄ʴʽʰˋˎ˃ˉˍ˖˃ʰˍʽˁʺ 
ʻʶˊʰˉʶʾʰ ˍˇˎ ʺˉʽˇˎ ˋ˃ʹʴ˃ʰˍˇˊˊˇʿˁˇˏ ʵʷˊ˃ʰˍˇˌ. (Ancaetal., 2009). 

 
ʃʰˊʰʵˇˋʽʰˁʱΣ ˍˇ˒ˎˍˈViolaodorata ʷ˔ʶʽ ˔ˊʹˋʽ˃ˇˉˇʽʹʻʶʾ ˋʶ ʵʽʰ˒ˇˊʶˍʽˁʱ ʵˇˋˇ˂ˇʴʽˁʱ 
ˋ˔ʺ˃ʰˍʰ ˋˍʹ ʻʶˊʰˉʶʾʰ ˉˇ˂˂˗˄ ʰˋʻʶ˄ʶʽ˗˄Φ ʅˍʹ˄ ˉʶˊˋʽˁʺ ʽʰˍˊʽˁʺΣ ʷ˔ʶʽ ˔ˊʹˋʽ˃ˇˉˇʽʹʻʶʾ ʴʽʰ 
ˍˇ˄ ʷ˂ʶʴ˔ˇ ˍˇˎ ˉˎˊʶˍˇˏΣ ˍʹ˄ ˎˉʶˊʲˇ˂ʽˁʺ ʵʾ˕ʰΣ ˍˇ˄ ˁ˄ʹˋ˃ˈ ˁʰʽ ˍʹ ʻʶˊʰˉʶʾʰ ˉ˄ʶˎ˃ˇ˄ʽˁ˗˄ 
ʰˋʻʶ˄ʶʽ˗˄Φ όMehraban, etal., 2022). ʅʶ ˍˊʷ˔ˇˎˋʶˌ ˃ʶ˂ʷˍʶˌΣ ˍˇ Violaodorata ʷ˔ʶʽ ʰˉˇʵʶʽ˔ʻʶʾ 
ˈˍʽ ʷ˔ʶʽ ʰ˄ˍʽ˒˂ʶʴ˃ˇ˄˗ʵʹ ˁʰʽ ʰ˄ˍʽʰˋʻ˃ʰˍʽˁʺ ʵˊʱˋʹΦ ɶˊʶ˃ʽˋˍʽˁʺΣ ʰ˄ʰ˂ʴʹˍʽˁʺΣ 
ʰ˄ˍʽˎˉʶˊ˂ʽˉʽʵʰʽ˃ʽˁʺΣ ʰ˄ˍʽˎˉʶˊˍʰˋʽˁʺ ˁʰʽ ˉˊˇˋˍʰˍʶˎˍʽˁʺ ʵˊʱˋʹ ˍˇˎ ˉ˄ʶˎ˃ˇ˄ʽˁˇˏ ʽˋˍˇˏ 
ʰˎˍˇˏ ˍˇˎ ʲˇˍʱ˄ˇˎ ʷ˔ʶʽ ʶˉʾˋʹˌ ˉʰˊʰˍʹˊʹʻʶʾˋʶinvivo˃ ʶ˂ʷˍʶˌ ˋʶ ʸ˗ʰΦ 

SCROPHULARIACEAE 

VERBASCUM 

ʆˇ ʴʷ˄ˇˌ Verbascum (mullein, Scrophulariaceae) ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ʶˍʺˋʽʰΣʵʽʶˍʺ ˁʰʽ ˉˇ˂ˎʶˍʺ 
ʲˈˍʰ˄ʰ ˃ʶ ʲʰʻʽʷˌ ˊʾʸʶˌ ʺ ʰˁˈ˃ʰ ˁʰʽ ˃ʽˁˊˇˏˌ ʻʱ˃˄ˇˎˌΦ ʆˇ ʴʷ˄ˇˌ 
ʰ˄ˍʽˉˊˇˋ˖ˉʶˏʶˍʰʽ ʰˉˈ ˉʶˊʾˉˇˎ осл ʶʾʵʹΣ ˉˇˎ ˁʰˍʰ˄ʷ˃ˇ˄ˍʰʽ ˋˍʹ˄ 
ɮˋʾʰΣ ˍʹ˄ ɳˎˊ˗ˉʹ ˁʰʽ ˍʹ ɰˈˊʶʽʰ ɮ˃ʶˊʽˁʺΦ ɶ ɲˎˍʽˁʺ ˁʰʽ ʹ ɼʶ˄ˍˊʽˁʺ 
ɮˋʾʰ ʶʾ˄ʰʽ ˇʽ ˁˏˊʽˇʽ ˍˈˉˇʽ ˎ˕ʹ˂ʺˌ ʲʽˇˉˇʽˁʽ˂ˈˍʹˍʰˌΣ ˃ʶ ˉʶˊʾˉˇˎ 
нол ʶʾʵʹ ˍʶˁ˃ʹˊʽ˖˃ʷ˄ʰ ˁʰʽ ˎ˕ʹ˂ˈ ˉˇˋˇˋˍˈ ʶ˄ʵʹ˃ʽˋ˃ˇˏ όуп҈ύΦ ɶ 
CƭƻǊŀ9ǳǊƻǇŀŜŀ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ фр ʶʾʵʹΣ ˃ʶ но ʰˉˈ ʰˎˍʱ ˄ʰ 
ʰˉʰ˄ˍ˗˄ˍʰʽ ˁʰʽ ˋˍʹ ˊˇˎ˃ʰ˄ʽˁʺ ˔˂˖ˊʾʵʰΦόLucaetal., 2018) 
 VERBASCUM GRAECUM 
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ɾˇˊ˒ˇ˂ˇʴʾʰ 

VerbascumblattariaL..ʋˊ˗˃ʰʱ˄ʻˇˎˌ˂ʶˎˁˈ- ˁʾˍˊʽ˄ˇ. ʆh  ˒ˏ˂˂ʰ ʶʾ˄ʰʽ ʰˉ˂ʱ ό˂ˇʲ˖ˍʱ ʺ ˃ʹΣ ʰ˂˂ʱ 

ʵʶ˄ ˔˖ˊʾʸˇ˄ˍʰʽ ˋʶ ˒ˎ˂˂ʱˊʽʰ), ˎˉʱˊ˔ʶʽ ʷ˄ʰ ˒ˏ˂˂ˇ ʰ˄ʱ ˁˈ˃ʲˇ ˁʰˍʱ ˃ʺˁˇˌ ˍˇˎ ˋˍʶ˂ʷ˔ˇˎˌ, ʹ 

ʱˁˊʹ ˍʹˌ ˂ʶˉʾʵʰˌ ˍˇˎ ˒ˏ˂˂ˇˎ ʷ˔ʶʽ ˂ˇʲˇˏˌ ʺ ʷ˔ʶʽ ˁʰʽ ʵˈ˄ˍʽʰ ˁʰʽ 

˂ˇʲˇˏˌΦ ʇˉʱˊ˔ʶʽ ˃ˈ˄ˇ ʷ˄ʰˌ ˍˊˈˉˇˌ ʴʽʰ ˇ˃ˇʽˈ˃ˇˊ˒ʹ ʵʽʰʾˊʶˋʹ ˍˇˎ 

ʱ˄ʻˇˎˌόˍˇ ʱ˄ʻˇˌ ʶʾ˄ʰʽ ʰ˃˒ʾˉ˂ʶˎˊʰ ˋˎ˃˃ʶˍˊʽˁˈύΦ ʇˉʱˊ˔ˇˎ˄ ˉʷ˄ˍʶ 

ˉʷˍʰ˂ʰΣ ˋʷˉʰ˂ʰ ʺ ˍʷˉʰ˂ʰΣ ˍʰ ˉʷˍʰ˂ʰ ʺ ˍʰ ˋʷˉʰ˂ʰ ˋˎʴ˔˖˄ʶˏˇ˄ˍʰʽ ˋʶ ʷ˄ʰ ˁˏˉʶ˂˂ˇ ʺ ˋ˖˂ʺ˄ʰΦ 

ʃʷ˄ˍʶ ˋˍʺ˃ˇ˄ʶˌΦ ʁ ˁʰˊˉˈˌ ʶʾ˄ʰʽ ˅ʹˊˈˌ ˁʰʽ ʰ˄ˇʾʴʶʽ ˈˍʰ˄ ˖ˊʽ˃ʱˋʶʽ ˁʰʽ ʷ˔ʶʽ ˃ʺˁˇˌ рς8 mm. 

https://gobotany.nativeplanttrust.org/species/verbascum/blattaria/ 

ʊˎˍˇ˔ʹ˃ʶʾʰ-ɾʶˍʰʲˇ˂ʾˍʶˌ 
ʆʰ ʶʾʵʹ ˍˇˎ ʴʷ˄ˇˎˌ ʷ˔ˇˎ˄ ʰˉˇʵʶʽ˔ʻʶʾ ˉ˂ˇˏˋʽʰ ˉʹʴʺ ʲʽˇʵˊʰˋˍʽˁ˗˄ ˋˎˋˍʰˍʽˁ˗˄ όʽˊʽʵˇʶʽʵʺΣ 
˒ʰʽ˄ˎ˂ʰʽʻʰ˄ˇʶʽʵʺΣ ˋʰˉ˖˄ʾ˄ʶˌΣ ˒˂ʰʲˇ˄ˇʶʽʵʺύ.ɳˉʽˉ˂ʷˇ˄Σ ˇʲʶˊ˃ˉʰˋˁˇˋʾʵʹˌ ˁʰʽ ˇ ˂ˇˎˍʶˇ˂ʾ˄ˇ-
7-ʁ-ʴ˂ˎˁˇˋʾʵʹˌ ʶʾ˄ʰʽ ʰˉˈ ˍʰ ˉʽˇ ˋˎ˔˄ʱ ʰ˄ʽ˔˄ʶˎˈ˃ʶ˄ʰ ˋˎˋˍʰˍʽˁʱΣ ˉˇˎ ʶ˄ˍˇˉʾʸˇ˄ˍʰʽ ˋ˔ʶʵˈ˄ 
ˋʶ ˈ˂ʰ ˍʰ ʶʾʵʹ (Lucaetal., 2018).ʅˍʰ ʶˁ˔ˎ˂ʾˋ˃ʰˍʰ V. blattariaʷ˔ˇˎ˄ʶ˄ˍˇˉʽˋʻʶʾˁʰˊʲˇ˅ˎ˂ʽˁʱ 
ˇ˅ʷʰΣ ˒˂ʰʲˇ˄ˇʶʽʵʺΣ ʽˊʽʵˇʶʽʵʺΣ˒ʰʽ˄ˎ˂ʰʽʻʰ˄ˇʶʽʵʺ ˁʰʽ ˋʰˉ˖˄ʾ˄ʶˌ(Lucaetal., 2018)Φ ɳˉʾˋʹˌ 
ʷ˔ˇˎ˄ ˍʰˎˍˇˉˇʽʹʻʶʾˇʽ˃ʶˍʰʲˇ˂ʾˍʶˌΥ ScropoliosideF (A, 2 mg), scrophulosideA3 (16 mg) 
ˁʰʽgmelinoside 
 
ʅˍˇˋˎʴʴʶ˄ʽˁˈʶʾʵˇˌVerbascumphlomoides̫˔ˇˎ˄ʲˊʶʻʶʾʲ˂ʶ˄˄˗ʵʶʽˌˇˎ̀ʾʶˌΣ ˋʰˉ˖˄ʾ˄ʶˌΣ 
˔ˊ˖ˋˍʽˁʷˌ ό˅ʰ˄ʻˇ˒ˎ˂˂ʾ˄ʹύΣ ʰʽʻʷˊʽʰʷ˂ʰʽʰΣ ˃ʹ˂ʽˁˈˇ˅ˏΣ ˒˖ˋ˒ˇˊʽˁˈˇ˅ˏΣ ʰˋʲʷˋˍʽˇΣ ˋʱˁ˔ʰˊʰΣ 
ˊʹˍʾ˄ʶˌΣ ˒˂ʰʲˇ˄ˇʶʽʵʺ όʶˋˉʶˊʽʵʾ˄ʹΣ ʲʶˊ˃ˉʰh̀ ˁˇˋʾʵʹύΣ ʴ˂ˎˁˇˋʾʵʽʰ όˇˁˇˎʲʾ˄ʹύΣ ˁˇˎ˃ʰˊʾ˄ʹΣ 
ʲʽˍʰ˃ʾ˄ʶˌB2, B5, Bмн ˁʰʽD. 
http:// mediplantepirus.med.uoi.gr/pharmacology/plant_details.php?id=179 
 

ɰʽˇ˂ˇʴʽˁʷˌ ʵˊʱˋʶʽˌ 
ʆʰ ʶʾʵʹ ˍˇˎ ʴʷ˄ˇˎˌ ʷ˔ˇˎ˄ ʶ˃˒ʰ˄ʾˋʶʽ ʰ˄ˍʽ˒˂ʶʴ˃ˇ˄˗ʵʶʽˌΣ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʷˌΣ ʰ˄ˍʽ˃ʽˁˊˇʲʽʰˁʷˌ 
ˁʰʽ ˁˎˍˍʰˊˇˍˇ˅ʽˁʷˌ ʽʵʽˈˍʹˍʶˌΦ Φό Lucaetal., 2018) 
ɰˇˎˍʰ˄ˇ˂ʽˁˈ ʶˁ˔ˏ˂ʽˋ˃ʰ ˍˇˎ V. blattariaʷ˔ʶʽʶ˃˒ʰ˄ʾˋʶʽ ˋʹ˃ʰ˄ˍʽˁʺ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʺ ʵˊʱˋʹ ˃ʶ 
ˉˇˋˇˋˍˈ  ʰ˄ʰˋˍˇ˂ʺˌ ˍʹˌ ʶ˂ʶˏʻʶˊʹˌ ˊʾʸʰˌ рфмΦст ҡƎκƳ[.( Lucaetal., 2018) 
 

ʃʰˊʰʵˇˋʽʰˁʷˌ ˔ˊʺˋʶʽˌ 
ʁʽ ˊʾʸʶˌΣ ˍʰ ˒ˏ˂˂ʰ ˁʰʽ ˍʰ ʱ˄ʻʹ ˍˇˎ ʷ˔ˇˎ˄ ˔ˊʹˋʽ˃ˇˉˇʽʹʻʶʾ ʴʽʰ ʰʽ˗˄ʶˌ ˋˍʹ˄ ˉʰˊʰʵˇˋʽʰˁʺ 
˂ʰʿˁʺ ʽʰˍˊʽˁʺ ˉˇ˂˂˗˄ ˔˖ˊ˗˄ ˖ˌ ʰˉˇ˔ˊʶ˃ˉˍʽˁˈΣ ʲ˂ʶ˄˄ˇ˂ˎˍʽˁˈΣ ˁʰˍʰˉˊʰː˄ˍʽˁˈ ˁʰʽ ʵʽˇˎˊʹˍʽˁˈ 
ʴʽʰ ˍʹ ʻʶˊʰˉʶʾʰ ʰ˄ʰˉ˄ʶˎˋˍʽˁ˗˄ ʵʽʰˍʰˊʰ˔˗˄Σ ʰʽ˃ˇˊˊˇˀʵ˖˄Σ ʵʽʱˊˊˇʽʰˌΣ ˊʶˎ˃ʰˍʽˁ˗˄ ˉˈ˄˖˄Σ 
ˉ˂ʹʴ˗˄Σ ˃ˎˁʺˍ˖˄ ˂ˇʽ˃˗˅ʶʽˌ ˁʰʽ ʱ˂˂ʶˌ ˒˂ʶʴ˃ˇ˄˗ʵʶʽˌ ʵʶˊ˃ʰˍʽˁʷˌ ˉʰʻʺˋʶʽˌ ό¢ŀǘƭƛϧ!ƪŘŜƳƛǊΣ 
нллсύΦ ʅʺ˃ʶˊʰΣ ˃ʽʰ ˃ʶʴʱ˂ʹ ˉˇʽˁʽ˂ʾʰ ˒ʰˊ˃ʰˁʶˎˍʽˁ˗˄ ˉˊˇʿˈ˄ˍ˖˄ ˃ʶ ʲʱˋʹ ˍˇ ʶʾʵˇˌ  
όʰˉˇ˅ʹˊʰ˃ʷ˄ˇ ˒ˎˍʽˁˈ ˎ˂ʽˁˈ ʴʽʰ ʰ˒ʶ˕ʺ˃ʰˍʰ ʲˇˍʱ˄˖˄Σ ˎʵʰˍʽˁʱΣ ʰ˂ˁˇˇ˂ˇˏ˔ʰ ˁʰʽ ʶ˂ʰʽ˗ʵʹ 
ʶˁ˔ˎ˂ʾˋ˃ʰˍʰΣ ˁʱ˕ˇˎ˂ʶˌ ˁʰʽ ˍʰ˃ˉ˂ʷˍʶˌύ ʵʽʰˍʾʻʶˍʰʽ ˋʶ ˒ʰˊ˃ʰˁʶʾʰ ˋʶ ˈ˂ʹ ˍʹ˄ ɳˎˊ˗ˉʹ ˁʰʽ ˍʽˌ 
ɶʃɮΦό Lucaetal., 2018) 
ʅˍʹ˄ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰ ʵʶ˄ ˎˉʱˊ˔ˇˎ˄ ˃ʶ˂ʷˍʶˌ ʴʽʰ ˍˇˎˌ ʵʶˎˍʶˊˇʴʶ˄ʶʾˌ ˃ʶˍʰʲˇ˂ʾˍʶˌ Σˍʽˌ ʲʽˇ˂ˇʴʽˁʷˌ 
ʵˊʱˋʶʽˌ ˁʰʽ ˍʽˌ ˉʰˊʰʵˇˋʽʰˁʷˌ ˔ˊʺˋʶʽˌ ˍˇˎ VerbascumgraecumHeldr 
  

Verbascum graecumHeldr. &Sart. ex Boiss. 
Verbascum blattaria L. 

Verbascum sp. 2 

VERBASCUM 

BLATTARIA 

http://mediplantepirus.med.uoi.gr/pharmacology/plant_details.php?id=179
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нΦ  ɳɹɲɹɼʁ ʃɳɹʄɮɾɮʆɹɼʁ ɾɳʄʁʅ 

нΦмΦ ʁʄɱɮɿʁɽʁɱɹɮ ɼɮɹ ɾɳɸʁɲʁɹ 

 

ʁʽ ˉˇ˂ˎ˒ʰʽ˄ˈ˂ʶˌ ʶʾ˄ʰʽ ˃ˈˊʽʰ ˎ˕ʹ˂ʺˌ ʲʽˇˋˏ˄ʻʶˋʹˌ ˋʶ ˒ˎˍʱ ˋˍʰ ˇˉˇʾʰ ʰˋˁˇˏ˄ ˉˊ˖ˍʾˋˍ˖ˌ 
ʰ˃ˎ˄ˍʽˁˈ ˊˈ˂ˇ ʷ˄ʰ˄ˍʽ ˍʹˌ ˎˉʶˊˉʰˊʰʴ˖ʴʺˌ ʶ˄ʶˊʴ˗˄ ʶʽʵ˗˄ ˇ˅ˎʴˈ˄ˇˎ ˉˇˎ ˉˊˇˁʰ˂ˇˏ˄ˍʰʽ ʰˉˈ 
ʰʲʽˇˍʽˁʷˌ ˁʰˍʰˉˇ˄ʺˋʶʽˌ  (Gholizadeh&Kohnehrouz, 2010). 
 
ʆʰ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʱ ʻʶ˖ˊˇˏ˄ˍʰʽ ˖ˌ ʶ˄˗ˋʶʽˌ ˉˇˎ ˉˊˇˋˍʰˍʶˏˇˎ˄ ˍʰ ˁˏˍˍʰˊʰ ʰˉˈ ˍˇ ˇ˅ʶʽʵ˖ˍʽˁˈ 
ˋˍˊʶˌΣ ˍˇ ˇˉˇʾˇ ˃ˉˇˊʶʾ ˄ʰ ˉˊˇˁʰ˂ʷˋʶʽ ˁˎˍˍʰˊʽˁʺ ʲ˂ʱʲʹ όDƛŀƻŜǘŀƭΦΣ нллтύΦ ɮ˄ʰ˒ʷˊʶˍʰʽ ˈˍʽ ˍʰ 
˒ʰˊ˃ʰˁʶˎˍʽˁʱ ˒ˎˍʱ ˉʶˊʽʷ˔ˇˎ˄ ʷ˄ʰ ʶˎˊˏ ˒ʱˋ˃ʰ ˒ˎˋʽˁ˗˄ ʶ˄˗ˋʶ˖˄ ˈˉ˖ˌ ˒ʰʽ˄ˇ˂ʽˁʱ ˇ˅ʷʰΣ 
˒˂ʰʲˇ˄ˇʶʽʵʺΣ ˍʶˊˉʶ˄ˇʶʽʵʺΣ ʲʽˍʰ˃ʾ˄ʶˌ ˁʰʽ ˍʰ˄ʾ˄ʶˌΣ ˇʽ ˇˉˇʾʶˌ ˉʰˊˇˎˋʽʱʸˇˎ˄ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʺ 
ʵˊʱˋʹ ό!ƛ-li and Chang-Hai, 2006; Bouayedetal., 2007). (Emreetal., 2011) 
 

ɳɼʋʇɽɹʅɶ 

ʆˊʶʽˌ  ˒ˇˊʷˌ ʶˁ˔ˏ˂ʽˋʹ ˃ʶ  нʴˊ ʵˊˈʴʹˌ ˋʶ ʻʶˊ˃ˇˁˊʰˋʾʰ ʵ˖˃ʰˍʾˇˎ ˃ʶ нлл ml˃ ʶʻʰ˄ˈ˂ʹˌ ˁʱʻʶ 
˒ˇˊʱΦ 

ʅʇɾʃʇɼɿʍʅɶ 

ʁʽ ˋˎ˃ˉˎˁ˄˗ˋʶʽˌ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʰ˄ ˃ʶ ʶ˅ʱˍ˃ʽˋʹ ˃ʷ˔ˊʽ ˅ʹˊˇˏΣ ˔ˊʹˋʽ˃ˇˉˇʽ˗˄ˍʰˌ 

ˋˎ˃ˉˎˁ˄˖ˍʺ ˁʶ˄ˇˏ RotavaporBǸchiR-нлл ˃ʶ ʻʶˊ˃ʰʽ˄ˈ˃ʶ˄ˇ ˎʵʰˍˈ˂ˇˎˍˊˇˋʶ ʻʶˊ˃ˇˁˊʰˋʾʰ 

49ˇC. 
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ɮʃʁʆɳɽɳʅɾɮʆɮ 

ɳɼʋʇɽɹʅɶ 

 
ʃɹɿɮɼɮʅ 2ɰɮʄʁʅ ʀɶʄʍɿ ɾɳɸɮɿʁɽɹɼʍɿ ɳɼʋʇɽɹʅɾɮʆʍɿ  

ɳʾʵˇˌ ɰʱˊˇˌʶˁ˔ˎ˂ʾˋ˃ʰˍˇˌ(g) 

Cynoglossumsp. 0,3598 
Cynoglottisbarrelieri 0,1099 
Salvia argentea L. 0,2265 

Helianthemum nummularium(L.) Mill. 0,2775 
Helianthemum oelandicum 0,1724 
Anchusellacretica 0,2417 
SideritismontanaL. 0,396 
Thymus sp.1 0,203 
Asplenium ceterachL. 0,4218 
Verbascum graecumHeldr. &Sart. ex Boiss. 0,4658 
Onosma heterophylla Griseb. 0,2576 
Lithospermum sp. 0,2427 
Salvia ringensSm. 0,3673 
IrissintenisiiJanka 0,2529 
Thymus longicaulisC. Presl 0,3081 
Cistus creticusL. 0,3526 
Salvia amplexicaulisLam 0,361 
Salvia sclarea  0,543 
Aegonychonpurpurocaeruleum(L.)  0,1976 
Centaurea cyanus L. 0,1186 
Cerinthe minor L. 0,1819 
Verbascum blattariaL. 0,4405 
Teucrium chamaedrys L. 0,4674 
Primula vulgaris Huds. 0,3761 
Rosa arvensis Huds. 0,2807 
Irispseudacorus L. 0,3098 
Salvia sp. 0,2539 
Laser trilobum(L.) Borkh. 0,2716 
Viola arvensis Murray 0,3382 
Heracleum sphondyliumL.,s. lat.  0,3059 
Smyrnium perfoliatum subsp. 
rotundifolium 0,3009 
Epilobium angustifolium L. 0,4709 
Epilobium parviflorum Schreb. 0,4347 
Epilobium sp.1 0,2602 
Epilobiumaugustifolium 0.4960 
Verbascumsp. 2 0.3203 
Centaureasalonitana 0.4512 
Centaureagraeca 0.2242 
Centaureasp. 1 0.2270 
Centaureasp. 2 0.2457 
Teucriumcapitatum 0.4746 
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ʃʄʁʅɲɹʁʄɹʅɾʁʅ ʁɽɹɼʁʇ ʊɮɹɿʁɽɹɼʁʇ ʊʁʄʆɹʁʇ (TPC) 

ʃɹɿɮɼɮʅ 3 ɮʃʁʆɳɽɳʅɾɮʆɮ ʃʄʁʅɲɹʁʄɹʅɾʁʇ ʁɽɹɼʁʇ ʊɮɹɿʁɽɹɼʁʇ ʊʁʄʆɹʁʇ 

Centaureasp.3 0.3026 
Centaureasoltisialis 0.2104 
Centaureacalcitrapa 0.2867 
Centaureasoskaesubsp.soskae 0.2303 
Centaureasp.5 0.4443 
Centaureasp. 0.2433 
Aspleniumsententrionale 0.2506 
Violaodorata 0.2577 
Epilobiumsp. 0.3345 
Centaureasp. 6 0.1954 
Thymussp. 1 0.2207 
Thymussp. 3 0.2988 
Stachystymphaea 0.3739 
Thymussp. 2 0.1434 
Verbascumspeciosum 0.3704 
Rosacaninafolia 0.2584 
Rosacaninaflores 0.5328 
Rosaagrestris folia 0.5612 

ɲʶʾʴ˃ʰ TPC mg/g extract  

Aegonychonpurpurocaeruleum(L.) Holub нспΣмпҕнΣпс 
Anchusellacretica улΣлуҕлΣтф 

AspleniumceterachL моуΣроҕпΣпс 
Centaurea calcitrapa онΣмм ҕ лΣпл 

Centaurea cyanus L. трΣрнҕлΣрм 
Centaurea graeca нлΣпо ҕ лΣмр 

Centaurea salonitana офΣрс ҕ лΣом 

Centaurea soltisialis псΣпр ҕ лΣпр 

Cerinthe minor L. мруΣмфҕмΣнр 
Cistus creticusL. нрмΣосҕтΣтп 

Cynoglottisbarrelieri мнтΣлтҕоΣфс 

Epilobium angustifolium L. нссΣпнҕмΣнф 
Helianthemum nummularium мттΣнмҕнΣор 

Helianthemum oelandicum мрлΣсоҕпΣтн 

Heracleum sphondyliumL.,s. lat. осΣмрҕлΣпм 
Iris pseudacorus L. мфΣтоҕлΣну 
IrissintenisiiJanka прΣууҕмΣту 

Laser trilobum(L.) Borkh. ноΣпмҕлΣрс 
Lithospermumsp. 22,43ҕмΣлп 
Onosma heterophylla Griseb. онΣфпҕлΣул 
Primula vulgaris Huds. мрΣнсҕлΣру 
Rosa arvensis Huds. нлпΣлоҕоΣсм 
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ʃʄʁʅɲɹʁʄɹʅɾʁʅ ɮɿʆɹʁʀɳɹɲʍʆɹɼɶʅ ɲʄɮʅɶʅ 

ʃɹɿɮɼɮʅ 4 ɮʃʁʆɳɽɳʅɾɮʆɮ ʃʄʁʅɲɹʁʄɹʅɾʁʇ ɮɿʆɹʁʀɳɹɲʍʆɹɼɶʅ ɲʄɮʅɶʅ 

ɲʶʾʴ˃ʰ % INHIBITION STDEV 

  нлл˃ƎκƳƭ 
Aegonychonpurpurocaeruleum(L.) 
Holub 

84,63 0,92 

Anchusellacretica(Mill.) Bigazzi, 
Nardi&Selvi 

62,72 3,65 

Asplenium ceterachL. 72,40 0,61 
Asplenium 
sententrionale 

  42,08 0,75 

Centaurea 
calcitrapa  

11,80 1,23 

Centaurea cyanus L. 58,91 1,02 
Centaurea 
graeca 

 10,94 1,96 

Centaurea salonitana 17,73 0,77 

Centaurea soltisialis 32,67 1,30 

Centaurea 
soskaesubsp.soskae 

18,44 0,52 

Cerinthe minor L. 89,42 0,08 
Cistus creticusL. 95,05 0,15 
Cynoglottisbarrelieri(All.) Vural& 
Kit Tan subsp. 
serpentinicola(Rech. f.) Vural& 
Kit Tan 

76,90 3,37 

Epilobium angustifolium L. 95,16 0,04 

Salvia amplexicaulisLam. мфтΣфлҕоΣлс 

Salvia argentea L. слΣнфҕмΣлу 

Salvia ringensSm. мпрΣноҕлΣсн 
Salvia sclarea L. утΣупҕлΣрм 
SideritismontanaL. спΣппҕмΣнп 
Smyrnium perfoliatum subsp. 
rotundifolium (Mill.) Bonnier &Layens 

ноΣопҕлΣфт 

Teucrium capitatum мнлΣпн ҕ мΣлт 

Teucrium chamaedrys L. мсуΣпоҕмΣлл 
Thymus longicaulisC. Presl мслΣснҕоΣор 
Verbascum blattaria L. пмΣмнҕлΣфу 
Verbascum graecumHeldr. &Sart. ex Boiss. псΣорҕмΣрм 
Viola arvensis Murray орΣонҕлΣст 
Centaurea soskaesubsp.soskae орΣоп ҕ лΣтм 

Asplenium septentrionale прΣсо ҕ лΣпф 

Viola odorata унΣоф ҕ нΣлт 

Stachys tymphaea тфΣуп ҕ нΣоф 

Verbascum speciosum трΣрл ҕ пΣпф 

Viola odorata унΣоф ҕ нΣлт 
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Epilobium parviflorum Schreb. 94,87 0,06 
Helianthemum nummularium(L.) 
Mill. 

94,58 0,11 

Helianthemum oelandicum(L.) 
DC. in Lam. & DC. 
subsp.canum(L.) Bonnier 

93,96 1,00 

Heracleum sphondyliumL.,s. lat. 23,07 1,32 
Iris pseudacorus L. 7,74 1,27 
Iris sintenisiiJanka 39,19 0,73 
Laser trilobum(L.) Borkh. 9,69 1,16 
Onosma heterophylla Griseb. 20,46 2,58 
Primula vulgaris Huds. 7,82 0,31 
Rosa arvensis Huds. 94,81 0,06 
Salvia amplexicaulis Lam. 90,94 0,34 
Salvia argentea L. 37,94 2,30 
Salvia ringensSm. 87,48 1,01 
Salvia sclarea L. 81,39 1,39 
SideritismontanaL. 34,26 1,39 
Smyrnium perfoliatum subsp. 
rotundifolium (Mill.) Bonnier 
&Layens 

10,34 1,69 

Stachys tymphaea 47,78 0,33 

Teucrium capitatum 66,16 1,88 

Teucrium chamaedrys L. 90,87 0,28 
Thymus longicaulisC. Presl 91,06 0,18 
Verbascum blattaria L. 17,52 0,85 
Verbascum graecumHeldr. 
&Sart. ex Boiss. 

28,87 2,83 

Verbascum speciosum 49,65 5,03 

Viola arvensis Murray 17,05 1,90 
Viola odorata 65,95 1,14 

 

ʅʋʁɽɹɮʅɾʁʅ ɮʃʁʆɳɽɳʅɾɮʆʍɿ 

ʂˉ˖ˌ ˉˊˇˁˏˉˍʶʽ ʰˉˈ ˍʽˌ ʰ˄ʰ˂ˏˋʶʽˌ ˉˊˇˋʵʽˇˊʽˋ˃ˇˏ ˍˇˎ ˇ˂ʽˁˇˏ ˒ʰʽ˄ˇ˂ʽˁˇˏ ˒ˇˊˍʾˇˎ ˍʰ ʶʾʵʹ 

ˉˇˎ ʰ˄ʺˁˇˎ˄ˋˍʽˌ ˇʽˁˇʴʷ˄ʶʽʶˌ Cistaceae, Onagraceae, BoraginaceaeΣ ʰ˂˂ʱ ˁʰʽ ˒ˎˍʱ ˍ˖˄ 

ʴʶ˄˗˄ Salvia  ˁʰʽ Thymus (Lamiaceae) ʶ˃˒ʱ˄ʽˋʰ˄ ˍˇ ˉ˂ʷˇ˄ ʰ˅ʽˈ˂ˇʴˇ ˒ʰʽ˄ˇ˂ʽˁˈ ˒ˇˊˍʾˇΣ 

ˈˉ˖ˌ ˒ʰʾ˄ʶˍʰʽ ˉʰˊʰˁʱˍ˖Υ 

Epilobium angustifolium 266,42 >Aegonychonpurpurocaeruleum264,14 >Epilobium 

parviflorum 253,21 >Cistus criticus 251,36 >Rosa arvensis 204,03 > Salvia 

amplexicaulis197,90 >>Helianthemum nummularium177,21 >Teucrium chamaedrys 168,43 

>Cerinthe minor158,19 >Thymus longicaulis160,62 >Helianthemum 

oelandicumsubsp.canum150,63 >Salvia ringens145,23 >Cynoglottisbarrelierisubsp. 

Serpentinicola127,07   
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ʃɹɿɮɼɮʅ 5 ɮʃʁʆɳɽɳʅɾɮʆɮ ʁɽɹɼʁʇ ʊɮɹɿʁɽɹɼʁʇ ʊʁʄʆɹʁʇ ɼɮɹ ɮɿʆɹʁʀɳɹɲʍʆɹɼɶʅ ɲʄɮʅɶʅ 

ɲʶʾʴ˃ʰ TPC mg/g extract  % INHIBITION 

Aegonychonpurpurocaeruleum(L.) 
Holub 

нспΣмпҕнΣпс 84,63 

Anchusellacretica улΣлуҕлΣтф 62,72 

AspleniumceterachL моуΣроҕпΣпс 72,40 

Centaurea calcitrapa онΣмм ҕ лΣпл 42,08 

Centaurea cyanus L. трΣрнҕлΣрм 11,80 

Centaurea graeca нлΣпо ҕ лΣмр 58,91 

Centaurea salonitana офΣрс ҕ лΣом 10,94 

Centaurea soltisialis псΣпр ҕ лΣпр 17,73 

Cerinthe minor L. мруΣмфҕмΣнр 21,12 

Cistus creticusL. нрмΣосҕтΣтп 30,63 

Cynoglottisbarrelieri мнтΣлтҕоΣфс 30,60 

Epilobium angustifolium L. нссΣпнҕмΣнф 86,32 

Helianthemum nummularium мттΣнмҕнΣор 89,42 

Helianthemum oelandicum мрлΣсоҕпΣтн 95,05 

Heracleum sphondyliumL.,s. lat. осΣмрҕлΣпм 35,25 

Iris pseudacorus L. мфΣтоҕлΣну 76,90 

Iris sintenisiiJanka прΣууҕмΣту 95,16 

Laser trilobum(L.) Borkh. ноΣпмҕлΣрс 94,87 

Onosma heterophylla Griseb. онΣфпҕлΣул 95,44 

Primula vulgaris Huds. мрΣнсҕлΣру 94,58 

Rosa arvensis Huds. нлпΣлоҕоΣсм 93,96 

Salvia amplexicaulisLam. мфтΣфлҕоΣлс 23,07 

Salvia argentea L. слΣнфҕмΣлу 7,74 

Salvia ringensSm. мпрΣноҕлΣсн 39,19 

Salvia sclarea L. утΣупҕлΣрм 9,69 

SideritismontanaL. спΣппҕмΣнп 20,46 

Smyrnium perfoliatum subsp. 
rotundifolium (Mill.) Bonnier 
&Layens 

ноΣопҕлΣфт 7,82 

Teucrium capitatum мнлΣпн ҕ мΣлт 94,81 

Teucrium chamaedrys L. мсуΣпоҕмΣлл 90,94 

Thymus longicaulisC. Presl мслΣснҕоΣор 37,94 

Verbascum blattaria L. пмΣмнҕлΣфу 81,39 

Verbascum graecumHeldr. &Sart. 
ex Boiss. псΣорҕмΣрм 

22,23 

Viola arvensis Murray орΣонҕлΣст 10,34 

Centaurea soskaesubsp.soskae орΣоп ҕ лΣтм 47,78 

Asplenium septentrionale прΣсо ҕ лΣпф 91,06 

Viola odorata унΣоф ҕ нΣлт 90,03 

Stachys tymphaea тфΣуп ҕ нΣоф 28,87 

Verbascum speciosum трΣрл ҕ пΣпф 49,65 

Viola odorata унΣоф ҕ нΣлт 84,63 
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ʅˎʴˁˊʽˍʽˁˈ ˊʰʲʵˈʴˊʰ˃˃ʰ ˍˇˎ ˋˎ˄ˈ˂ˇˎ ˍ˖˄ ʵʶʽʴ˃ʱˍ˖˄ ˉˇˎ ʰ˄ʰ˂ˏʻʹˁʰ˄ ˖ˌ ˉˊˇˌ ˍˇ ˇ˂ʽˁˈ 

˒ʰʽ˄ˇ˂ʽˁˈ˒ˇˊˍʽˈ ˍˇˎˌ (TPCmg/gʁ ˁ˔ˎ˂ʾˋ˃ʰˍˇˌ)  ˁʰʽ ˍˇ ˉˈˋˇˋˍˇ ʰ˄ʰˋˍˇ˂ʺˌ ˍʹˌ ˊʾʸʰˌ DPPH (% 

INHIBITION) 

ʅˍˇ˄ ˉʰˊʰˁʱˍ˖ ˉʾ˄ʰˁʰ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˍʰ ʶʾʵʹ ˉˇˎ ʶ˃˒ʱ˄ʽˋʰ˄ ˍʹ˄ ˃ʶʴʰ˂ˏˍʶˊʹ 
ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʺ ʵˊʱˋʹ 
 

ɲɳɹɱɾɮʆɮ ɾɳ ʆɶɿ ʇʌɶɽʁʆɳʄɶ ɮɿʆɹʁʀɳɹɲʍʆɹɼɶ ɲʄɮʅɶ 

ɳʾʵˇˌ % INHIBITION 

Helianthemum nummularium(L.) Mill. 94,58 

Helianthemum oelandicum 93,96 

Salvia ringensSm. 87,48 

Thymus longicaulisC. Presl 91,06 

Cistus creticusL. 95,05 

Salvia amplexicaulisLam 90,94 

Salvia sclarea L. 81,39 

Aegonychonpurpurocaeruleum(L.)  84,63 

Cerinthe minor L. 89,42 

Teucrium chamaedrys L. 90,87 

Rosa arvensis Huds. 94,81 

Epilobium angustifolium L. 95,16 

Epilobium parviflorum Schreb. 94,87 

Epilobiumsp. 94,97 

Rosacaninafolia 94,03 
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ʂˉ˖ˌ ˒ʰʾ˄ʶˍʰʽ ˃ʶʴʰ˂ˏˍʶˊʹ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʺ ʵˊʱˋʹ ʶ˃˒ʰ˄ʾʸʶʽ ˍˇ 
EpilobiumangustifoliumL.(95,16ύ ˁʰʽ ˍˇ CistuscriticusL. (95,05). 
 

ʅˎʴˁˊʽˍʽˁˈ ˊʰʲʵˈʴˊʰ˃˃ʰ ̱ ˖˄ ʵʶʽʴ˃ʱˍ˖˄ ˃ʶ ˍʹ˄ ˎ˕ʹ˂ˈˍʶˊʹ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʺ ʵˊʱˋʹΦ 

  

Rosacaninaflores 94,41 

Rosaagrestrisflores 94,03 
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ʆʷ˂ˇˌ ˋˍʰ ˉ˂ʰʾˋʽʰ ˍʹˌ ˉʰˊˇˏˋʰˌ ʵʽˉ˂˖˃ʰˍʽˁʺˌ ʰ˅ʽˇ˂ˇʴʺʻʹˁʰ˄ ʵʶˁʰˇˁˍ˗ ʰˁˈ˃ʹ ˒ˎˍʱ ˖ˌ 
ˉˊˇˌ ˍˇ ˇ˂ʽˁˈ ˒ʰʽ˄ˇ˂ʽˁˈ ˍˇˎˌ ˒ˇˊˍʾˇ ˁʰʽ ˍʹ˄ ʽˁʰ˄ˈˍʹˍʰ ˍˇˎˌ ˄ʰ ʰ˄ʰˋˍʷ˂ˇˎ˄ ˍʹ˄ ʶ˂ʶˏʻʶˊʹ 
ˊʾʸʰ DPPHΣ ʴʽʰ ˍʰ ˇˉˇʾʰ ˖ˋˍˈˋˇ ˇ ˉ˂ʺˊʹˌ ʲˇˍʰ˄ʽˁˈˌ ˍˇˎˌ ˉˊˇˋʵʽˇˊʽˋ˃ˈˌ ʶˁˊʶ˃˃ʶʾΦ ʆʰ 
ʰˉˇˍʶ˂ʷˋ˃ʰˍʰ ˍ˖˄ ʲʽˇ˂ˇʴʽˁ˗˄ ˍˇˎˌ ʵˇˁʽ˃˗˄ ˉʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ˋˍˇ˄ ˉʰˊʰˁʱˍ˖ ˉʾ˄ʰˁʰΦ 

ʃɺɿɮɼɮʅ 6 

 TPC %INHIBITION STDEV 

Centaurea sp. 1 ооΣмс ҕ лΣнн 21,12 1,36 
Centaurea sp. 2 пнΣур ҕ лΣпф 30,63 4,04 
Centaurea sp.3 ппΣмм ҕ лΣмр 30,60 1,00 
Centaurea sp.4 ппΣлс ҕ лΣру 23,77 1,92 
Centaurea sp.5 мутΣсф ҕ оΣтт 86,32 0,57 
Centaurea sp. 6 отΣус ҕ мΣпр 20,65 0,46 
Cynoglossum sp. прΣофҕнΣмл 35,25 2,50 
Lithospermum sp.  22,43ҕмΣлп 35,23 0,42 
Salvia sp. омΣфоҕлΣуу 22,23 1,66 
Thymus sp.1 упΣфоҕнΣпл 60,09 2,65 
Thymus sp. 1 мртΣто ҕ мΣфм 90,03 0,51 
Thymus sp. 2 мптΣон ҕ нΣпм 90,04 0,43 
Thymus sp. 3 мснΣпт ҕ пΣун 91,84 0,12 
Epilobium sp.1  мпуΣроҕрΣун 95,44 0,07 
Epilobium sp. нллΣсо ҕ мΣнн 94,97 0,05 
Verbascum sp. 2 трΣрр ҕ мΣто 45,69 4,88 
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ʅʇɾʃɳʄɮʅɾɮʆɮ 

ɱʶ˄ʽˁʱ ˋʹ˃ʰ˄ˍʽˁʺ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʺ ʵˊʱˋʹ ʶ˃˒ʰ˄ʾʸˇˎ˄ ʶʾʵʹ ˍ˖˄ ˇʽˁˇʴʶ˄ʶʽ˗˄ Onagraceae, 
Boraginaceae, Cistaceae, ˒ˎˍʱ ˍ˖˄ ʴʶ˄˗˄ Salvia  ˁ ʰʽ Thymus (Lamiaceaeύ ˁʰʻ˗ˌ ˁʰʽ ˍʰ ʶʾʵʹ 
ˍʹˌ ˇʽˁˇʴʷ˄ʶʽʰˌ RosaceaeΦ ɶ ˎ˕ʹ˂ʺ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʺ ʵˊʱˋʹ ˍˇˎ ʴʷ˄ˇˎˌ Epilobium̒ ʶ˖ˊʶʾˍʰʽ 
ʰ˄ʰ˃ʶ˄ˈ˃ʶ˄ʹΣ ˁʰʻ˗ˌ ˈˉ˖ˌ ˉˊˇˁˏˉˍʶʽ ʰˉˈ ˍʹ˄ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰ ʵʽʰʻʷˍʶʽ ʷ˄ʰ ˉ˂ʺʻˇˌ 
ʵʶˎˍʶˊˇʴʶ˄˗˄ ˃ʶˍʰʲˇ˂ʽˍ˗˄ ʴ˄˖ˋˍ˗˄ ʴʽʰ ˍʹ˄ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʺ ˍˇˎˌ ʵˊʱˋʹΣ  
ˈˉ˖ˌ˒˂ʰʲˇ˄ˇʶʽʵʺΣ ˍʰ˄˄ʾ˄ʶˌ ˁʰʽ ˍʶˊˉʷ˄ʽʰΦ ʆˇ ʶʾʵˇˌ CistuscreticusL. ˃ʶ ˉˇˋˇˋˍˈ ʰ˄ʰˋˍˇ˂ʺˌ 
95,05ʁ ʾ˄ʰʽ ˍˇ ʶˉˈ˃ʶ˄ˇ ˋˍʹ˄ ˋʶ̔ɦ́  ʵˊʰˋˍʽˁˈˍʹˍʰˌΦ ʆˇ ʴʷ˄ˇˌ Rosaʁ ʾ˄ʰʽ ˉ˂ˇˏˋʽˇ ˋʶ ʲʽˍʰ˃ʽ˄ʺC, 
ʴ˄˖ˋˍʺ ʴʽʰ ˍʹ˄ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʺ ˍʹˌ ʵˊʱˋʹΣ ʶˉˇ˃ʷ˄˖ˌ ʵʽˁʰʽˇ˂ˇʴʶʾˍʰʽ ˍˇ ˋʹ˃ʰ˄ˍʽˁˈ ˉˇˋˇˋˍˇ 
ʰ˄ʰˋˍˇ˂ʺˌ ˉˇˎ ʶ˃˒ʰ˄ʾʸˇˎ˄ ˍʰ ʶʾʵʹ ˍˇˎ ʴʷ˄ˇˎˌΦ ʆʰ ʶʾʵʹ ˍˇˎ ʴʷ˄ˇˎˌ 
Helianthemumʁ ˁʵʹ˂˗˄ˇˎ˄ ʶˉʾˋʹˌ ˋʹ˃ʰ˄ˍʽˁˈ ˉˇˋˇˋˍˈ ʰ˄ʰˋˍˇ˂ʺˌ ˍʹˌ ʶ˂ʶˏʻʶˊʹˌ ˊʾʸʰˌΣ 
˖ˋˍˈˋˇ ʵʶ˄ ʶʾ˄ʰʽ ʹ ˉˊ˗ˍʹ ˒ˇˊʱ ˉˇˎ ʰˉˇʵʶʽˁ˄ˏʶˍʰʽ ʹ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʺ ˍˇˎ ʵˊʱˋʹΣ ˁʰʻ˗ˌ ʷ˔ʶʽ 
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ɳɽɽɶɿɹɼɶ ɰɹɰɽɹʁɱʄɮʊɹɮ 

ɲʰ˃ʽʰ˄ʱˁˇˌ ʋʰˊʾ˂ʰˇˌΣ ɲʽʵʰˁˍˇˊʽˁʺ ʵʽʰˍˊʽʲʺΣ ʊˎˍˇ˔ʹ˃ʽˁʺ ˃ʶ˂ʷˍʹ ό ʰˉˇ˃ˈ˄˖ˋʹ ˁʰʽ 
ˁʰʻˇˊʽˋ˃ˈˌ ˔ʹ˃ʽˁʺˌ ʵˇ˃ʺˌύ ˇˎˋʽ˗˄ ˁʰʽ ʰ˄ʱ˂ˇʴ˖˄ ˍˇˎˌ ʰˉˈ ʶ˂˂ʹ˄ʽˁʱ ˒ˎˍʱ όˇʽˁˇʴʷ˄ʶʽʶˌ 
Boraginaceae, Myrtaceae, Punicaceae,  Lamiaceaeύ ˁʰʽ ʲʽˇ˂ˇʴʽˁʷˌ ʵˊʱˋʶʽˌΦ ɮʻʺ˄ʰ нлммΦ 
ɳʻ˄ʽˁˈ ˁʰʽ ɼʰˉˇʵʽˋˍˊʽʰˁˈ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɮʻʹ˄˗˄Σ ʆ˃ʺ˃ʰ ʊʰˊ˃ʰˁʶˎˍʽˁʺˌΣ ʆˇ˃ʷʰˌ 
ʊʰˊ˃ʰˁˇʴ˄˖ˋʾʰˌ-ʋʹ˃ʶʾʰˌ ʊˎˋʽˁ˗˄ ʃˊˇʿˈ˄ˍ˖˄Φ 
 
ʃˎˊʴʽ˗ˍʹ ɳ˂ʽˋʱʲʶˍΦ όнлннύΦ ɾʶ˂ʷˍʹ ʶˉʽ˂ʶʴ˃ʷ˄˖˄ ʵʶʽʴ˃ʱˍ˖˄ ˉˊˈˉˇ˂ʹˌ ʃˊʶˋˉ˗˄ ˁʰʽ 
ɰˇˊʶʾˇˎ ɮʽʴʰʾˇˎ. ɳʻ˄ʽˁˈ˄ ˁʰ ɼʰˉˇʵʽˋˍˊʽʰˁˈ ʃʰ˄ʶˉʽˋˍʺ˃ʽˇ ɮʻʹ˄˗˄Φ ʆ˃ʺ˃ʰ ʊʰˊ˃ʰˁʶˎˍʽˁʺˌΣ 
ʆˇ˃ʷʰˌ ʊʰˊ˃ʰˁˇʴ˄˖ˋʾʰˌ-ʋʹ˃ʶʾʰˌ ʊˎˋʽˁ˗˄ ʃˊˇʿˈ˄ˍ˖˄Φ 
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ɄŮɟɑɚɖɣɖ 

ʅˍʹ ˉʰˊˇˏˋʰ ʵʽˉ˂˖˃ʰˍʽˁʺ  ʶˊʴʰˋʾʰΣ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ʰˉˇˍʶ˂ʶʾ ʹ ˒ˎˍˇ˔ʹ˃ʽˁʺ ˃ʶ˂ʷˍʹ ˍˇˎ ʶʾʵˇˎˌ 
Primulaverissubsp. verish ˉˈ ˍʹ ˉʶˊʽˇ˔ʺ ˍ˖˄ ʃˊʶˋˉ˗˄ ˃ʶ ˋˍˈ˔ˇ ˍʹ˄ ʰˉˇ˃ˈ˄˖ˋʹ ˁʰʽ ˍˇ˄ 
ˉˊˇˋʵʽˇˊʽˋ˃ˈ ˍʹˌ ʵˇ˃ʺˌ ˍ˖˄ ʵʶˎˍʶˊˇʴʶ˄˗˄ ˃ʶˍʰʲˇ˂ʽˍ˗˄ ˍˇˎΣ ˁʰʻ˗ˌ ˁʰʽ ˍʹ˄ ˉˇʽˇˍʽˁʺ 
ˋˏʴˁˊʽˋʹ ˃ʶ ˒ˎˍˈ ˉˇˎ ʷ˔ʶʽ ˉˊˇˁˏ˕ʶʽ ʰˉˈ invitroˁ ʰ˂˂ʽʷˊʴʶʽʰ ˋˍˇ˄ ζɳ˂˂ʹ˄ʽˁˈ ɱʶ˖ˊʴʽˁˈ 
ʁˊʴʰ˄ʽˋ˃ˈ ɲʺ˃ʹˍˊʰη ̱ ˇ нлнлΣ ˃ʶ ʰˉ˗ˍʶˊˇ ˋˍˈ˔ˇ ̱ ʹ˄  ̀ˏ ʴˁˊʽˋʺ ˍˇˎˌΦ 

ʆˇ ʶʽˋʰʴ˖ʴʽˁˈ ˃ʷˊˇˌ ʶˋˍʽʱʸʶʽ ˁʰˍʱ ˁˏˊʽˇ ˂ˈʴˇ ˋˍʹ ʲʽʲ˂ʽˇʴˊʰ˒ʽˁʺ ʰ˄ʰˋˁˈˉʹˋʹ ˍʹˌ 
ʴʶ˖ʴˊʰ˒ʽˁʺˌ ˁʰˍʰ˄ˇ˃ʺˌ ˁʰʽ ˍ˖˄ ʲˇˍʰ˄ʽˁ˗˄ ˔ʰˊʰˁˍʹˊʽˋˍʽˁ˗˄ ˍʹˌ ˇʽˁˇʴʷ˄ʶʽʰˌΣ ˍˇˎ ʴʷ˄ˇˎˌΣ 
ˁʰʽ ˍˇˎ ʶʾʵˇˎˌΦ ʃʰˊˇˎˋʽʱʸˇ˄ˍʰʽ ʶˉʾˋʹˌ ʹ ʵˊˇʴˇ˔ʹ˃ʶʾʰ ˍˇˎ ʴʷ˄ˇˎˌ ˁʰʽ ˇʽ ˒ʰˊ˃ʰˁˇ˂ˇʴʽˁʷˌ 
ˍˇˎ ʵˊʱˋʶʽˌΦ   

ʅˍʹ ˋˎ˄ʷ˔ʶʽʰΣ ˍˇ ˉʶʽˊʰ˃ʰˍʽˁˈ ˃ʷˊˇˌ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˍʰ ˈˊʴʰ˄ʰ ˁʰʽ ˍʽˌ ˍʶ˔˄ʽˁʷˌ 
ʰ˄ʾ˔˄ʶˎˋʹˌΣ ʵʽʰ˔˖ˊʽˋ˃ˇˏ ˁʰʽ ʰˉˇ˃ˈ˄˖ˋʹˌΣ ˁʰʻ˗ˌ ˁʰʽ ˍˇ˄ ˉˊˇˋʵʽˇˊʽˋ˃ˈ ˍʹˌ  ʵˇ˃ʺˌ ˍ˖˄ 
˃ʶˍʰʲˇ˂ʽˍ˗˄ ˃ʷˋ˖ ˔ˊ˖˃ʰˍˇʴˊʰ˒ʽˁ˗˄ ˁʰʽ ˒ʰˋ˃ʰˍˇˋˁˇˉʽˁ˗˄ ˃ʶʻˈʵ˖˄Φ  
ʅˎ ʴˁʶˁˊʽ˃ʷ˄ʰΣ ˋˍʹ˄ ˉˇˊʶʾʰ ˍʹˌ ˒ˎˍˇ˔ʹ˃ʽˁʺˌ ˃ʶ˂ʷˍʹˌ ˍˇˎ ʰ˒ʶ˕ʹ˃ʱˍˇˌ ˍ˖˄ ʰ˄ʻʷ˖˄ˍʹˌ 
ʱʴˊʽʰˌPrimulaverissubsp. veris̱ ʰˎˍˇˉˇʽʺʻʹˁʰ˄ʷ˅ʽ˒˂ʰʲˇ˄ˇʶʽʵʺ 

¶ Kaempferol-3-O-neohesperidoside 

¶ Quercetin-3-O-neohesperidoside 

¶ Quercetin 3-glucoside 

¶ Isorhamnetin 3-glucoside  

¶ Quercetin-3-O- -̡glucopyranosyl-όмҦнύ- -̡glucopyranosyl-όмҦсύ- -̡glucopyranoside 

¶ Isorhamnetin-3-O- -̡glucopyranosyl-όмҦнύ- -̡glucopyranosyl-όмҦсύ- -̡glucopyranoside) 
ɳˉʾˋʹˌ ˍʰˎˍˇˉˇʽʺʻʹˁʰ˄ˉʷ˄ˍʶ˃ʶˍʰʲˇ˂ʾˍʶˌʰˉˇˍʹ˄invitro ˁʰ˂˂ʽʶˊʴˇˏ˃ʶ˄ʹ Primulaverissubsp. 
veris 
ʆh  ˒˂ʰʲˇ˄ˇʶʽʵʺ 

¶ Kaempferol 3-O-(2G -rhamnosylrutinoside) C̋litorin , 

¶ оΩ-methoxy-пΩ-hydroxyflavone 

¶ оΩΣ пΩ-dihydroxyflavone 

¶ оΩ-пΩ-dimethoxyflavone 

¶ оΩ-пΩ-рΩ-trimethoxyflavone 
 
 ʆʷ˂ˇˌΣ ˋˍʰ ʰ˒ʶ˕ʺ˃ʰˍʰ ˍˇˎ ʶʾʵˇˎˌ όʱʴˊʽʰˌ ˁʰʽ invitroˁ ʰ˂˂ʽʶˊʴʹ˃ʷ˄ʹˌύ ˉˊˇˋʵʽˇˊʾˋˍʹˁʶ ˍˇ 
ˇ˂ʽˁˈ ˒ʰʽ˄ˇ˂ʽˁˈ ˒ˇˊˍʾˇ ˃ʶ ˍʹ˄ ˃ʷʻˇʵˇ Folin-Ciocalteau, ˁʰʽ ʰˉˇˍʽ˃ʺʻʹˁʶ ˖ˌ ʰˊˁʶˍʱ ˎ˕ʹ˂ˈ 
ʽʵʽʰʾˍʶˊʰ ˋˍˇ ˒ˎˍˈ ʱʴˊʽʰˌ ˉˊˇʷ˂ʶˎˋʹˌΦ ʆʰ ʾʵʽʰ ʰ˒ʶ˕ʺ˃ʰˍʰ ˎˉˇʲ˂ʺʻʹˁʰ˄ ˋʶ ʷ˂ʶʴ˔ˇ 
ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʺˌ ʵˊʱˋʹˌ όDPPH)Σ ʹ ˇˉˇʾʰ ˁʰˍΩ ʰ˄ʰ˂ˇʴʾʰ ˃ʶ ˍˇ ˒ʰʽ˄ˇ˂ʽˁˈ ˒ˇˊˍʾˇ ʺˍʰ˄ ʰˊˁʶˍʱ 
ˎ˕ʹ˂ʺ ˋˍʹ˄ ʱʴˊʽʰ Primulaverissubsp. veris. 
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ABSTRACT 

In this thesis, the subject is the phytochemical study of the species Primulaverissubsp. 

verisfrom the area of Prespa with the aim of isolating and determining the structure of its 

secondary metabolites, as well as the qualitative comparison with a plant that has resulted 

from in vitro cultivation in the "Hellenic Agricultural Organization Demetra" in 2020, with the 

ultimate goal of assessing compare their chemical profiles. 

The introductory part focuses primarily on the literature review of the geographic distribution 

and botanical characteristics of the family, genus, and species. The drugochemistry of the 

genus and its pharmacological actions are also presented. 

Then, the experimental part includes the instruments and techniques for detection, 

separation and isolation, as well as the determination of the structure of the metabolites by 

means of chromatographic and spectroscopic methods. 

Specifically, in the course of the phytochemical study of the decoction of wild 

Primulaverissubsp. verisflowers, six  flavonoids were identified 

¶ Kaempferol-3-O-neohesperidoside 

¶ Quercetin-3-O-neohesperidoside 

¶ Quercetin 3-glucoside 

¶ Isorhamnetin 3-glucoside  

¶ Quercetin-3-O- -̡glucopyranosyl-όмҦнύ- -̡glucopyranosyl-όмҦсύ- -̡glucopyranoside 

¶ Isorhamnetin-3-O- -̡glucopyranosyl-όмҦнύ- -̡glucopyranosyl-όмҦсύ- -̡glucopyranoside) 
Also, five metabolites were identified from the in vitro cultivated Primulaverissubsp. verisThe 
flavonoids 

¶ Kaempferol 3-O-(2G -rhamnosylrutinoside) C̋litorin , 

¶ оΩ-methoxy-пΩ-hydroxyflavone 

¶ оΩΣ пΩ-dihydroxyflavone 

¶ оΩ-пΩ-dimethoxyflavone 

¶ оΩ-пΩ-рΩ-trimethoxyflavone 
Finally, in the decoctions of the species (wild and in vitro cultured), the total phenolic load 

was determined by the Folin-Ciocalteau method, and it was assessed as quite high, especially 

in the plant of wild origin. The same decoctions were tested for antioxidant activity (DPPH), 

which in proportion to the phenolic load was quite high in wild Primulaverissubsp. veris 
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Ɇəɞˊɧɠ 

ʆˇ ʶʾʵˇˌ Primulaverisʁ ʾ˄ʰʽ ʴ˄˖ˋˍˈ ˖ˌ ˉ˂ˇˏˋʽʰ ˉʹʴʺ ˒ʰʽ˄ˇ˂ʽˁ˗˄˃ʶˍʰʲˇ˂ʽˍ˗˄ ˁʰʽ ˁˎˊʾ˖ˌ 
˒˂ʰʲˇ˄ˇʶʽʵ˗˄Σ ʰˉˇˍʶ˂ʶʾ ˃ʷ˂ˇˌ ˍʹˌ ʶ˂˂ʹ˄ʽˁʺˌ ˔˂˖ˊʾʵʰˌ όˁˎˊʾ˖ˌ ˍ˖˄ ˇˊʶʽ˄˗˄ ˁʰʽ ʹ˃ʽˇˊʶʽ˄˗˄ 
ˉʶˊʽˇ˔˗˄ ˍʹˌ ʹˉʶʽˊ˖ˍʽˁʺˌ ˔˗ˊʰˌύˁʰʽ ʷ˔ʶʽ ʶˁˍʶˍʰ˃ʷ˄ʹ ˉʰˊʰʵˇˋʽʰˁʺ ˔ˊʺˋʹ ˖ˌ ʰˉˇ˔ˊʶ˃ˉˍʽˁˈ 
ˋˍˇ˄ ʲʺ˔ʰ ˁˊˎˇ˂ˇʴʺ˃ʰˍˇˌ. 
ʅˍʹ˄ ˃ˇ˄ˇʴˊʰ˒ʾʰ Primulaverisflos ˋˍˇ˄ ɳˎˊ˖ˉʰʿˁˈ ʁˊʴʰ˄ʽˋ˃ˈ ʊʰˊ˃ʱˁ˖˄ ʰ˄ʰ˒ʷˊʶˍʰʽ ʹ 
ˉʰˊʰʵˇˋʽʰˁʺ ˁʰˍʰ˄ʱ˂˖ˋʹ ʰ˒ʷ˕ʹ˃ʰˍˇˌʰ˄ʻʷ˖˄Σ ˃ʶ ʷ˄ʵʶʽ˅ʹ ˍʹ˄ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ˍˇˎ ʲʺ˔ʰ ˉˇˎ 
ˋ˔ʶˍʾʸʶˍʰʽ ˃ʶ ˍˇ ˁˊˎˇ˂ˈʴʹ˃ʰΦ 
ʁʽ ʴʹʴʶ˄ʶʾˌ ˉ˂ʹʻˎˋ˃ˇʾ ˍˇˎ Primulaverissubsp. veris[Φ ˋˍʹ˄ ɳ˂˂ʱʵʰ ˋˎ˂˂ʷʴˇ˄ˍʰʽ ˋˎ˔˄ʱ 
ʰˉʶˎʻʶʾʰˌ ʰˉˈ ˍʹ ˒ˏˋʹ ˂ˈʴ˖ ˍ˖˄ ʴ˄˖ˋˍ˗˄ ˒ʰˊ˃ʰˁʶˎˍʽˁ˗˄ ʽʵʽˇˍʺˍ˖˄ ˁʰʽ ˍʹˌ ˁʰ˂˂˖ˉʽˋˍʽˁʺˌ 
ˍˇˎˌ ʰ˅ʾʰˌ ˁʰʽ ˍˇ ˒ˎˍʽˁˈ ˎ˂ʽˁˈ ˉ˖˂ʶʾˍʰʽ ˋʶ ʶʻ˄ʽˁʷˌ ˁʰʽ ʵʽʶʻ˄ʶʾˌ ʰʴˇˊʷˌΦ 
Th  ˍʶ˂ʶˎˍʰʾʰ ˔ˊˈ˄ʽʰ ˃ʱ˂ʽˋˍʰ ʴʾ˄ʶˍʰʽ ˋˎˋˍʹ˃ʰˍʽˁˈ ˂ʰʻˊʶ˃ˉˈˊʽˇ ˍˇˎ ˒ˎˍˇˏ ˋˍʰ ʲˈˊʶʽʰ 
ˋˏ˄ˇˊʰ ˍʹˌ ˔˗ˊʰˌΣ ˃ʶ ʰˉˇˍʷ˂ʶˋ˃ʰ ˄ʰ ˃ʶʽ˗˄ʶˍʰʽ ʶˉʽˁˏ˄ʵˎ˄ʰ ˇ ˉ˂ʹʻˎˋ˃ˈˌΦ ʍˌ ʶˁ ˍˇˏˍˇˎΣ 
ʰˉʰʽˍˇˏ˄ˍʰʽ ʶˉʶʽʴˈ˄ˍ˖ˌ ˉˊˇˋˉʱʻʶʽʶˌ ʵʽʰˍʺˊʹˋʹˌ ˍˇˎ ˒ˎˋʽˁˇˏ ˉʶˊʽʲʱ˂˂ˇ˄ˍˇˌ ʰ˂˂ɦ ˁʰʽ 
ˁʰ˂˂ʽʷˊʴʶʽʶˌ ʴʽʰ ˍʹ˄ ʰʶʽ˒ˈˊˇ ˔ˊʺˋʹ ˍˇˎΦ ɾʽʰ ˍʷˍˇʽʰ ʶˉʽˍˎ˔ʹ˃ʷ˄ʹ ˉˊˇˋˉʱʻʶʽʰ ʺˍʰ˄ ʹ  
invitrō ʰˊʰʴ˖ʴʺ ˍˇˎ Primulaverissubsp. veris̀ ˍˇ˄ ζɳ˂˂ʹ˄ʽˁˈ ɱʶ˖ˊʴʽˁˈ ʁˊʴʰ˄ʽˋ˃ˈ ɲʺ˃ʹˍˊʰη 
ˍˇ нлнлΦ  
 
ʅˍˇ ʶˊʴʰˋˍʺˊʽˇ ˃ʰˌ ˉˊʰʴ˃ʰˍˇˉˇʽʺʻʹˁʶ ˉˇʽˇˍʽˁʺ ˋˏʴˁˊʽˋʹ ˃ʶˍʰ˅ˏ ˍʹˌ ʱʴˊʽʰˌ 
Primulaverissubsp. verish ˉˇ ˍˇ ɳʻ˄ʽˁˈ ʃʱˊˁˇ ˍ˖˄ ʃˊʶˋˉ˗˄ˁʰʽ ˍʹˌ ˁʰ˂˂ʽʶˊʴˇˏ˃ʶ˄ʹˌˉˇˎ 
ˉʰˊʱʴʶˍʰʽ invitrō ˈ ˍˇ˄ ζɳ˂˂ʹ˄ʽˁˈ ɱʶ˖ˊʴʽˁˈ ʁˊʴʰ˄ʽˋ˃ˈ ɲʺ˃ʹˍˊʰη ˁʰʽ ʹ ˇˉˇʾʰ ˃ʶ˂ʶˍʱˍʰʽ ʴʽʰ 
ˉˊ˗ˍʹ ˒ˇˊʱ.  
 
ɮ́ ˔ʽˁʱ ʷʴʽ˄ʶ ˒ˎˍˇ˔ʹ˃ʽˁʺ ˃ʶ˂ʷˍʹʰ˒ʶ˕ʹ˃ʱˍˇˌ ˍ˖˄ ʰ˄ʻʷ˖˄ˍʹˌ ʱʴˊʽʰˌ όʵʶʾʴ˃ʰ PVʄinf) ˁʰʽ 
ˉˇʽˇˍʽˁʺ ˍˇˎ ˋˏʴˁˊʽˋʹ ˃ʶ ˍˇ ʰ˒ʷ˕ʹ˃ʰ ˍʹˌ ˁʰ˂˂ʽʶˊʴˇˏ˃ʶ˄ʹˌ όʵʶʾʴ˃ʰ 
PVDinf)˃ʷˋ˖̝́˖˃ʰˍˇʴˊʰ˒ʾʰˌ ˂ʶˉˍʺˌ ˋˍʽʲʱʵʰˌ, h ˉˇ˃ˈ˄˖ˋʹˌ ˁʰʽ ˍʰˎˍˇˉˇʾʹˋʹˌ ˃ʶˍʰʲˇ˂ʽˍ˗˄ 
ˁʰʽ ʲʽˇ˂ˇʴʽˁʺ ʰ˅ʽˇ˂ˈʴʹˋʹ ˁʰʽ ˍ˖˄ ʵˎˇ ʰ˒ʶ˕ʹ˃ʱˍ˖˄ ʴʽʰ ˄ʰ ʵʽʰˉʽˋˍ˖ʻˇˏ˄ ˇ˃ˇʽˈˍʹˍʶˌ ˁʰʽ 
ʵʽʰ˒ˇˊʷˌ.  
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PRIMULAVERIS 

 
ɶPrimulaverisL. ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ˖ˌ ˁʰ˂˂˖ˉʽˋˍʽˁˈ ˒ˎˍˈ ˁʺˉˇˎΣ ʰ˂˂ʱ ˁʰʽ ˖ˌ ʵʽʰˁˇˋ˃ʹˍʽˁˈ 

ˋˍˇʽ˔ʶʾˇ ˋʶ ˉˇ˂˂ʱ ˉʽʱˍʰ ˋˍʹ˄ ʵʽʶʻ˄ʺ  
ʴʰˋˍˊˇ˄ˇ˃ʾʰΦ ʆʰ ʱ˄ʻʹ ˁʰʽ ˍʰ ˒ˏ˂˂ʰ ʰˎˍˇˏ 
ˍˇˎ ˒ ˎˍˇˏ ʶʾ˄ʰʽ ʶʵ˗ʵʽ˃ʰ ˁʰʽ 
˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰʽ ˋʶ ˋʰ˂ʱˍʶˌΦɳˁˍˈˌ ʰˉˈ ˍʰ 
ˁʰ˂˂˖ˉʽˋˍʽˁʱ  ˍˇˎ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱΣ ʷ˔ʶʽ ˁʰʽ 
˒ʰˊ˃ʰˁʶˎˍʽˁʷˌ ʽʵʽˈˍʹˍʶˌΦ ɳʾ˄ʰʽ ʵʽʰʵʶʵˇ˃ʷ˄ˇ 
ˋʶ ˅ʶˊʱ ˂ʽʲʱʵʽʰΣ ʰˊʰʽʱ ˇˊʶʽ˄ʱ ʵʱˋʹ ˃ʶ 
˒ˎ˂˂ˇʲˈ˂ʰ ʵʷ˄ˍˊʰ ˁʰʽ ˒ˊʱ˔ˍʶˌ. ʆʰ ˒ˏ˂˂ʰ ˍˇˎ 
ˉʶˊʽʷ˔ˇˎ˄ ˃ʶʴʱ˂ʶˌ ˉˇˋˈˍʹˍʶˌ ʲʽˍʰ˃ʾ˄ʹˌ / ˁʰʽ 
ˍʰ ʱ˄ʻʹ ˉʶˊʽʷ˔ˇˎ˄ ˃ʶʴʱ˂ʶˌ ˉˇˋˈˍʹˍʶˌ 
˒˂ʰʲˇ˄ˇʶʽʵ˗˄Φ ʃʰ˂ʰʽˈˍʶˊʰ ʰˉˈ ˍʰ ʱ˄ʻʹ ˍˇˎ 
ˉʰˊʰˋˁʶˎʱʸˇ˄ˍʰ˄ ʰ˒ʷ˕ʹ˃ʰ ˖ˌ ˎˉˇˁʰˍʱˋˍʰˍˇ 
ʴʽʰ ˍˇ ˍˋʱʽ Φ ʆ˗ˊʰ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ˁˎˊʾ˖ˌ ˖ˌ 
ʰ˒ʶ˕ʺ˃ʰ ʴʽʰ ˇˉˇʽʰʵʺˉˇˍʶ ˉʱʻʹˋʹ ˍˇˎ 
ʰ˄hˉ˄ʶˎˋˍʽˁˇˏΣ ˁʰˊʵʽʰˁˇˏ ˁʰʽ ˄ʶˎˊʽˁˇˏ 
ˋˎˋˍʺ˃ʰˍˇˌ ˂ˈʴ˖ ˍʹˌ ʰˉˇ˔ˊʶ˃ˉˍʽˁʺˌΣ 
ʹˊʶ˃ʽˋˍʽˁʺˌΣ  
ʵʽˇˎˊʹˍʽˁʺˌΣ ʰ˄ˍʽ˒˂ʶʴ˃ˇ˄˗ʵˇˎˌ ˁʰʽ 
ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʺˌ ʵˊʱˋʹˌ ˍˇˎ  (Tarapatskyy, 

etal. 2021). 
ɽˈʴ˖ ˍʹˌ ʽʵʽʰʾˍʶˊʹˌ ˔ʹ˃ʽˁʺˌ ˍˇˎ ˋˏˋˍʰˋʹˌΣ ʰˎˍˈ ˍˇ ˒ˎˍˈ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ʶˉʾˋʹˌ ˋˍʹ˄ 
ˁˇˋ˃ʶˍˇ˂ˇʴʾʰ ˁʰʽ ʴʶ˄ʽˁˈˍʶˊʰ ˍʹ ʵʶˊ˃ʰˍˇ˂ˇʴʾʰΦ 
  
ʆˇ ˒ˎˍˈ ʰˎˍˈ  ʷ˔ʶʽ ˃ʰˁˊʱ ʽˋˍˇˊʾʰ ˋˍʹ˄ ˂ʰʿˁʺ ʻʶˊʰˉʶˎˍʽˁʺ ʰˉˈ ʰˊ˔ʰʽˇˍʱˍ˖˄ ˔ˊˈ˄˖˄Σ ˍˈˋˇ 
ˋˍʹ˄ ɳ˂˂ʱʵʰ ˈˋˇ ˁʰʽ ˋʶ ˉʰʴˁˈˋ˃ʽʰ ˁ˂ʾ˃ʰˁʰΣ ʶ˄˗ ʶʾ˄ʰʽ ʴ˄˖ˋˍˈ ˋˍʹ˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺ ˁˇʽ˄ˈˍʹˍʰ 
˖ˌ ˉ˂ˇˏˋʽʰ ˉʹʴʺ ˒˂ʰʲˇ˄ˇʶʽʵ˗˄Φ Ā ˇˍʶ˂ʶʾ ˃ʷ˂ˇˌ ˍʹˌ ʶ˂˂ʹ˄ʽˁʺˌ ˔˂˖ˊʾʵʰˌ ˁˎˊʾ˖ˌ ˍ˖˄ 
ˇˊʶʽ˄˗˄ ˁʰʽ ʹ˃ʽˇˊʶʽ˄˗˄ ˉʶˊʽˇ˔˗˄ ˍʹˌ ʹˉʶʽˊ˖ˍʽˁʺˌ ˔˗ˊʰˌΦ ɶ Primulaverissubsp. veris̫ ˔ʶʽ 
ʰˊ˔ʾˋʶʽ ˄ʰ ʶˉʰ˄ʶ˃˒ʰ˄ʾʸʶˍʰʽ ˁʰˍʱ ˁˏˊʽˇ ˂ˈʴˇ ˋʶ ˃ʶʴʰ˂ˏˍʶˊʰ ˎ˕ˈ˃ʶˍˊʰΣ ˁʰʻ˗ˌ ˁʰʽ ˄ʰ 
ˁʰ˂˂ʽʶˊʴʶʾˍʰʽ ʶˎˊˏˍʰˍʰ ʰ˒ˇˏ ʶ˅ˎˉʹˊʶˍʶʾ ˁʰʽ ʶ˃ˉˇˊʽˁˇˏˌ ˋˁˇˉˇˏˌΦʆʰ ˍʶ˂ʶˎˍʰʾʰ ˔ˊˈ˄ʽʰ 
ʰˉˇˍʶ˂ʶʾ ʰ˄ˍʽˁʶʾ˃ʶ˄ˇ ˋˎʸʺˍʹˋʹˌ ˋˍʹ˄ ɳ˂˂ʱʵʰΣ ʶ˅ʰʽˍʾʰˌ ˁˎˊʾ˖ˌ ˍˇˎ ˂ʰʻˊʶ˃ˉˇˊʾˇˎ ˍʹˌ ˋˍʰ 
ʲˈˊʶʽʰ ˋˏ˄ˇˊʰ ˍʹˌ ˔˗ˊʰˌΣ ʴʶʴˇ˄ˈˌ ˉˇˎ ˃ʶʽ˗˄ʶʽ ʶˉʽˁʾ˄ʵˎ˄ʰ ˍˇ˄ ˉ˂ʹʻˎˋ˃ˈ ˍˇˎ ˒ˎˍˇˏ ˋˍʹ˄ 
˔˗ˊʰ ˃ʰˌΣ ʶ˄˗ ʷ˔ʶʽ ˉˊʰʴ˃ʰˍˇˉˇʽʹʻʶʾ ˁʰʽ ʹ ˉʶˍˎ˔ʹ˃ʷ˄ʹinvitro ˉʰˊʰʴ˖ʴʺˌ ˍʹˌ ʰˉˈ ˍˇ˄ 
ζɳ˂˂ʹ˄ʽˁˈ ɱʶ˖ˊʴʽˁˈ ʁˊʴʰ˄ʽˋ˃ˈ ɲʺ˃ʹˍˊʰη. 
 
ʆˇ ʶʾʵˇˌ P. veris ʶ˃ˉʾˉˍʶʽ ˋˍʹ˄ ˁʰˍʹʴˇˊʾʰ ˍ˖˄ ʶʽʵ˗˄ ˋʶ ˎ˕ʹ˂ˈ ˁʾ˄ʵˎ˄ˇ ˉʰʴˁˇˋ˃ʾ˖ˌΣ ʶ˅ʰʽˍʾʰˌ 
ˉʰˊʰʴˈ˄ˍ˖˄ ˉʰʴˁˈˋ˃ʽ˖˄ ˃ʶˍʰʲˇ˂˗˄Σˈˉ˖ˌ ʹ ʰˉ˗˂ʶʽʰ ˇʽˁˇˍˈˉ˖˄Σ ʹ ˋ˔ʶˍʽˁʺ ˃ʶʾ˖ˋʹ ˍ˖˄ 
ʶˉʽˁˇ˄ʽʰˋˍ˗˄ ˁʰʽ ʹ ˁ˂ʽ˃ʰˍʽˁʺ ʰ˂˂ʰʴʺ ό9ǎǘǊŀŘŀŜǘŀƭΦΣ нлмуύΦ 
 
ʅˎ˄ˇ˕ʾʸˇ˄ˍʰˌΣ ʵʶʵˇ˃ʷ˄ˇˎ ˍʹˌ ʷ˄ˍˇ˄ʹˌ ˉʰˊˇˎˋʾʰˌ ˍʹˌ ˋˍʹ˄ ˂ʰʿˁʺ ʻʶˊʰˉʶˎˍʽˁʺΣ ˍʹˌ 
ʰ˄ʰʸ˖ˉˏˊ˖ˋʹˌ ˍˇˎ ʶ˄ʵʽʰ˒ʷˊˇ˄ˍˇˌ ʴˎˊ˗ ˍʹˌ ˁʰʽ ˍʹ˄ ˎ˕ʹ˂ʺ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʺ ʵˊʱˋʹ ˍʹˌ  
Primulaveris, ˈˉ˖ˌ ʰˎˍʺ ˉˊˇˋʵʽˇˊʾˋˍʹˁʶ ˋˍʹ˄ ˉʰˊˇˏˋʰ ʶˊʴʰˋʾʰΣ ʰ˂˂ʱ ˁʰʽ ˍʹˌ ʷ˂˂ʶʽ˕ʹˌ 
ʵʶʵˇ˃ʷ˄˖˄ ʴʽʰ ˍʹ˄ ʶ˂˂ʹ˄ʽˁʺ ˉˇʽˁʽ˂ʾʰΣ ˍˇ ʶʾʵˇˌ Primulaverissubsp. verish ˉˈ ˍʹ˄ ˉʶˊʽˇ˔ʺ ˍˇˎ 
ɳʻ˄ʽˁˇˏ ʃʱˊˁˇˎ ʃˊʶˋˉ˗˄ ʶˉʽ˂ʷ˔ʻʹˁʶ ʴʽʰ ˍʹ˄ ˒ˎˍˇ˔ʹ˃ʽˁʺ ˃ʶ˂ʷˍʹΦ ɳˉʽˉ˂ʷˇ˄ ʰˉˇ˒ʰˋʾˋˍʹˁʶ 
ˁʰʽ ʹ ˒ˎˍˇ˔ʹ˃ʽˁʺ ˃ʶ˂ʷˍʹ ˍʹˌ ˁʰ˂˂ʽʶˊʴˇˏ˃ʶ˄ʹˌ  Primulaverissubsp. veris, ˂ˈʴ˖ ˍʹˌ ˃ʶʴʱ˂ʹˌ 
ˋʹ˃ʰˋʾʰˌ ˍʹˌ ˋˍʹ˄ ˉˊˇˋˉʱʻʶʽʰ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹˌ ˍ˖˄ ˉˊˇʲ˂ʹ˃ʱˍ˖˄ ˉˇˎ ʰˉˇˊˊʷˇˎ˄ ʰˉˈ ˍˇ˄ 
˂ʰʻˊʶ˃ˉˈˊʽˇ ˁ ʰʽ ˍʽˌ ˉʶˊʽʲʰ˄ˍˇ˂˂ˇʴʽˁʷˌ ʰˉʶʽ˂ʷˌ.  
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ʅˏ˃˒˖˄ʰ ˃ʶ ˍˇ InternationalTaxonomicInformationSystem(ITIS - Report: Primulaveris)Σ ʹ 
ʲˇˍʰ˄ʽˁʺ ˁʰˍʱˍʰ˅ʹ ˍˇˎ ˒ˎˍˇˏ ˉʰˊˇˎˋʽʱʸʶˍʰʽ ˋˍˇ˄ ʰˁˈ˂ˇˎʻˇ ˉʾ˄ʰˁʰ Υ  
 

ɰˇˍʰ˄ʽˁʺ ˍʰ˅ʽ˄ˈ˃ʹˋʹtΦǾŜǊƛǎsuspveris 
ɰʰˋʾ˂ʶʽˇ  Plantae  

ʇˉˇʲʰˋʾ˂ʶʽˇ Viridiplantae 
ɮ˄ʻˎˉˇʲʰˋʾ˂ʶʽˇ Streptophyta 
ɲʽʰʾˊʶˋʹ Tracheophyta 

ɼ˂ʱˋʹ Angiospermae 
ʆʱ˅ʹ Ericales  
ʁʽˁˇʴʷ˄ʶʽʰ Primulaceae  
ɱʷ˄ˇˌ Primula L. 
ɳʾʵˇˌ P.veris 

ʇˉˇʶʾʵˇˌ  Primulaverissubsp. veris 

 
ɶ ˍʱ˅ʹEricalesΣ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ру ʴʷ˄ʹ ˁʰʽ ˋ˔ʶʵˈ˄ нΦслл ʶʾʵʹΣ ˁʰʻ˗ˌ ˍˇ нлмс ˎˉˇʲ˂ʺʻʹˁʶ ˋʶ 
ˋʹ˃ʰ˄ˍʽˁʺ ˍʰ˅ʽ˄ˇ˃ʽˁʺ ʰ˄ʰʻʶ˗ˊʹˋʹ ˁʰʽ ˋˎ˃ˉʶˊʽʷ˂ʰʲʶ ˁʰʽ ˍʽˌ ˇʽˁˇʴʷ˄ʶʽʶˌ Maesaceae, 
Myrsinaceae ˁʰʽ Theophrastaceae. (EncyclopediaBritannica, 2021). ɶ ˇʽˁˇʴʷ˄ʶʽʰ 
Primulaceae  ʰˉʰ˄ˍʱˍʰʽ ˁˎˊʾ˖ˌ ˋˍˇ ʲˈˊʶʽˇ ʹ˃ʽˋ˒ʰʾˊʽˇ ˁʰʽ ˖ˌ ʶˉʾ ˍˇ ˉ˂ʶʾˋˍˇ˄ ˋʶ ʶˏˁˊʰˍʶˌ 
ˁʰʽ ˇˊʶʽ˄ʷˌ ˉʶˊʽˇ˔ʷˌ ˍˇˎΣ ˖ˋˍˈˋˇ ˃ˉˇˊʶʾ ˄ʰ ʲˊʶʻʶʾ ˇˉˇˎʵʺˉˇˍʶ ˋˍˇ ˉ˂ʰ˄ʺˍʹ (Roseetal., 
2018; Xuetal., 2017)Φ ʆʰ ˁˏˊʽʰ ʴʷ˄ʹ ˍʹˌ ˇʽˁˇʴʷ˄ʶʽʰˌ ʰˎˍʹˌ ʶʾ˄ʰʽΥ Primula όˉʶˊʾˉˇˎ рлл ʷ˖ˌ 
слл ʶʾʵʹΣ ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄˖˄ ˍ˖˄ ˉˊ˗ʹ˄ ʴʶ˄˗˄ Dodecatheon, Dionysiaˁ ʰʽCortusa), 
Androsace όˉʶˊʾˉˇˎ мсл ʶʾʵʹΣ ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄˖˄ ˍ˖˄ ˉˊ˗ʹ˄ ʴʶ˄˗˄ Douglasia ˁʰʽ 
Vitaliana), Myrsineόмрр ʶʾʵʹΣ ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄˖˄ ˍ˖˄ ˉˊ˗ʹ˄ Rapaneaˁ ʰʽSuttonia), 
Lysimachia όмрл ʶʾʵʹύΣ Maesa όмрл ʶʾʵʹύΣ Discocalyx όммр ʶʾʵʹΣ ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄ˇˎ 
Tapeinosperma), Embelia όмлл ʶʾʵʹύΣ Parathesis όур ʶʾʵʹύΣ Stylogyne όсл ʶʾʵʹύ ˁʰʽ Clavija (50 
ʶʾʵʹύΦ ɳˉʾˋʹˌ ˉʶˊʽ˂ʰ˃ʲʱ˄ˇ˄ˍʰʽ ˍʰ ˃ʽˁˊˈˍʶˊʰ ʴʷ˄ʹΥ Jacquinia όор ʶʾʵʹύΣ Anagallis όну ʶʾʵʹύΣ 
Cyclamen όˉʶˊʾˉˇˎ нл ʶʾʵʹύ ˁʰʽ Samolus όмр ʶʾʵʹύΦ (Luteynetal., 2021). ɶ ˇʽˁˇʴʷ˄ʶʽʰ 
ʻʶ˖ˊʶʾˍʰʽ ʰˊˁʶˍʱ ˃ʶʴʱ˂ʹˌ ˇʽˁˇ˄ˇ˃ʽˁʺˌ ˋʹ˃ʰˋʾʰˌΣ ˋʶ ˈˍʽ ʰ˒ˇˊʱ ˁˎˊʾ˖ˌ ˍʰ ˁʰ˂˂ʽʶˊʴˇˏ˃ʶ˄ʰ 
ˁʰ˂˂˖ˉʽˋˍʽˁʱ ˒ˎˍʱΣ ˈˉ˖ˌ ˍʰ ʴʷ˄ʹ Androsace, Cyclamen, Lysimachia, ˁʰʽ Primula. (Simpson, 
2010) 
 

ɰʁʆɮɿɹɼɶ ʃɳʄɹɱʄɮʊɶ ʆʁʇ ɳɹɲʁʇʅ PRIMULA VERIS 

ʆˇ ˒ˎˍˈ ʷ˔ʶʽ ʱ˄ʻʹ ˂ʰ˃ˉʶˊʱ ˁʾˍˊʽ˄ʰ ˃ʶ ˉˇˊˍˇˁʰ˂ʾ ˁʹ˂ʾʵʶˌ ˋˍʹ˄ ʱˁˊʹ ˁʱʻʶ ˂ˇʲˇˏ ˃ʶ 
ʶˎ˔ʱˊʽˋˍʹ ˃ˎˊ˖ʵʽʱ ˃ʶ˂ʽˇˏ ˉˇˎ ˋ˔ʹ˃ʰˍʾʸˇˎ˄ ˍʰ˅ʽʰ˄ʻʾʰ 
ˉˇˎ ˃ˇʽʱʸʶʽ ˃ʶ ˇ˃ˉˊʷ˂ʰΣ ˋˍʹ˄ ˁˇˊˎ˒ʺ ʶ˄ˈˌ ˃ʾˋ˔ˇˎΣ 
ˏ˕ˇˎˌ мл ʷ˖ˌ ол ŎƳΣ ˉˇˎ ʰ˄ʰˉˍˏˋˋʶˍʰʽ ʰˉˈ ˍʹ ˊˇʸʷˍʰ 
ˍ˖˄ ˒ˏ˂˂˖˄ (Tarapatskyy, etalΦ нлнмύ ʅˍˇ ˁʶ˄ˍˊʽˁˈ 
˃ʷˊˇˌ ʰˎˍ˗˄ ˍ˖˄ ʱ˄ʻʶ˖˄ ʶʾ˄ʰʽ ˇˊʰˍˈˌ ʷ˄ʰˌ ˉˇˊˍˇˁʰ˂ʾ 
ʵʰˁˍˏ˂ʽˇˌΦ ʆʰ ˎˉˈʴʶʽʰ ˃ʷˊʹ ˍˇˎ ˒ˎˍˇˏ ʰˉˇˍʶ˂ˇˏ˄ˍʰʽ 
ʰˉˈ ʶ˂ʰ˒ˊ˗ˌ ˁˎˊˍʱΣ ʴˁˊʾʸʰ ˁʰ˒ʷ ˊʽʸ˗˃ʰˍʰ ˃ʶ 
ˎˉˇˁʾˍˊʽ˄ˇˎ ˔ˊ˗˃ʰˍˇˌ ˊʾʸʶˌ όKatarzynaBdczek, 
etal.,2017). ʆʰ ˃ʶ˃ˇ˄˖˃ʷ˄ʰ ˒ˎˍʱ ˃ˉˇˊˇˏ˄ ˄ʰ ʸʺˋˇˎ˄ 
ʴʽʰ ʰˊˁʶˍʷˌ  ʵʶˁʰʶˍʾʶˌ όLƴƎƘŜetal., мфууύΦ ɼʱʻʶ ˃ʾˋ˔ˇˌ 
ʷ˔ʶʽ ˋˎ˄ʺʻ˖ˌ ˉʷ˄ˍʶ ʷ˖ˌ ʵʷˁʰ ʱ˄ʻʹΣ ˍʰ ˇˉˇʾʰ ʰ˄ˇʾʴˇˎ˄ 
ˋˎʴ˔ˊˇ˄ʽˋ˃ʷ˄ʰ ˍˇ˄ ɾʱʽˇΦɳʾ˄ʰʽ ʶˊ˃ʰ˒ˊˈʵʽˍʰ ˁʰʽ 
ʶˉʽˁˇ˄ʽʱʸˇ˄ˍʰʽ ˁˎˊʾ˖ˌ ʰˉˈ ˍʽˌ ˃ʷ˂ʽˋˋʶˌΦ 
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ʃʽˇ ʰ˄ʰ˂ˎˍʽˁʱΥ 

¶ ʆˇ ˊʾʸ˖˃ʰ ˍˇˎ ʶʾ˄ʰʽ ˁˇ˄ˍˈΣ ʽˋ˔ˎˊˈΣ ʰ˄ˇʵʽˁˈΣ ˉʶˊʽˍˊʽʴˎˊʽˋ˃ʷ˄ˇ ˋˍʹ˄ ˁˇˊˎ˒ʺ ˃ʶ 
ˉʶˊʽˋˋˈˍʶˊʶˌ ʺ ˂ʽʴˈˍʶˊʶˌ ˋʰˊˁ˗ʵʶʽˌ ˒ˇ˂ʾʵʶˌ ˉˇˎ ˋ˔ʹ˃ʰˍʾʸˇ˄ˍʰʽ ʰˉˈ ˍʽˌ ʲʱˋʶʽˌ ˍ˖˄ 
˃ʰˊʰ˃ʷ˄˖˄ ˒ˏ˂˂˖˄ ˁʰʽ ʶʾ˄ʰʽ ʶ˒ˇʵʽʰˋ˃ʷ˄ˇ ˃ʶ ˉˇ˂ˎʱˊʽʻ˃ʶˌ ʽ˄˗ʵʶʽˌ ˊʾʸʶˌΦ  

¶ ʆʰ ˒ˏ˂˂ʰ ˍˇˎ όˋˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄˖˄ ˍ˖˄ ˃ʾˋ˔˖˄ύ ʷ˔ˇˎ˄ ˃ʺˁˇˌ р-15(-нлύ ŎƳ ˁʰʽ ˉ˂ʱˍˇˌ 
2-с ŎƳ ˁʰˍʱ ˍʹ˄ ʰ˄ʻˇ˒ˇˊʾʰΣ ˍʰ ˇˉˇʾʰ ʵʽʶˎˊˏ˄ˇ˄ˍʰʽ ˁʰˍʱ ˍʹ˄ ˁʰˊˉˇ˒ˇˊʾʰΦ ɳʾ˄ʰʽ ˍˊʰ˔ʽʱ 
˃ʶ ˍʽˌ ˒˂ʷʲʶˌ ˄ʰ ˉˊˇʶ˅ʷ˔ˇˎ˄ ˃ˈ˄ˇ ˋˍʹ˄ ˁʱˍ˖ ʶˉʽ˒ʱ˄ʶʽʰ ˍˇˎ ˒ˏ˂˂ˇˎΣ ˇʽ ˇˉˇʾʶˌ ʶʾ˄ʰʽ 
ˍˊʽ˔ˇʶʽʵʶʾˌ ʺ ˋˍʽ˂ˉ˄ʷˌ ˋˍʹ˄ ʱ˄˖ ʶˉʽ˒ʱ˄ʶʽʰΣ ʶ˂ʱ˔ʽˋˍʰ ʴˁˊʽʸ˖ˉʷˌ ʺ ˎˉˈ˂ʶˎˁʶˌ ˁʰʽ 
ˋˍʽ˂ˉ˄ʷˌ ˋˍʹ˄ ˁʱˍ˖ ʶˉʽ˒ʱ˄ʶʽʰΦ  

¶ ʆˇ ʶʾʵˇˌ ʵʽʰʻʷˍʶʽ ˁˇˍˎ˂ʹʵˈ˄ʶˌ ˃ʶ ʵʽʱˋˉʰˊˍʶˌ ˃ˇ˄ˇˁˏˍˍʰˊʶˌΣ ˍˊʽ˔ˇʶʽʵʶʾˌ ʰʵʶ˄˗ʵʶʽˌ 
ˍˊʾ˔ʶˌ ˋˍʽˌ ʱ˄˖ ʶˉʽ˒ʱ˄ʶʽʶˌΣ ˃ʶ ˉʰˊˈ˃ˇʽʶˌ ˍˊʾ˔ʶˌ ʶ˃˒ʰ˄ʾʸˇ˄ˍʰʽ ʶˉʾˋʹˌ ˋˍˇ ˎˉˇˁˇˍˏ˂ʽˇΦ  

¶ ʆˇ ˋˍʷ˂ʶ˔ˇˌ ˉˊˇʷˊ˔ʶˍʰʽ ʰˉˈ ˍʽˌ ˃ʰˋ˔ʱ˂ʶˌ ˍ˖˄ ˒ˏ˂˂˖˄ ˍ˖˄ ˊˇʸʶˍ˗˄Σ ˃ʶ ˏ˕ˇˌ όр-)10-20(-
олύ ŎƳ ˁʰʽ ʷ˄ˍˇ˄ʰ ˍˊʽ˔˖ˍˈΣ ʰˊʰʽʱ ʰʵʶ˄˗ʵʶˌΣ ˁʰʽ ˒ʷˊʶʽ ʷ˄ʰ ʺ ʵˏˇ ˋˁʽʱʵʽʰ ˃ʶ м-ол ʱ˄ʻʹ ʺ 
ʰ˄ʻˇ˒ˈˊˇˎˌ ˇ˒ʻʰ˂˃ˇˏˌ ˉˇˎ ʵʶ˄ ˃ˉˇˊˇˏ˄ ˄ʰ ˖ˊʽ˃ʱˋˇˎ˄ ˈ˂ˇʽΦ ɳʾ˄ʰʽ ʶˏˁʰ˃ˉˍˇ ˁʰˍʱ ˍʹ˄ 
ʰ˄ʻˇ˒ˇˊʾʰ ˁʰʽ ʱˁʰ˃ˉˍˇ ˁʰˍʱ ˍʹ˄ ˁʰˊˉˇ˒ˇˊʾʰΦ  

¶ ʆʰ ʲˊʱˁˍʽʰ ˒ˏ˂˂ʰ ʷ˔ˇˎ˄ ˃ʺˁˇˌ н-т ƳƳΣ ʶʾ˄ʰʽ ʴˊʰ˃˃ʽˁʱ-˂ˇʴ˔ˇʶʽʵʺΣ ˇ˅ʶʾʰ ʺ ˇ˅ˏ˂ʹˁˍʰΣ ˃ʶ 
ˍˊʾ˔ʶˌΦ  

¶ ʁʽ ˃ʾˋ˔ˇʽ ʷ˔ˇˎ˄ ˃ʺˁˇˌ о-нл ƳƳ ˁʰʽ ˒ʷˊˇˎ˄ ˍˊʾ˔ʶˌΣ ʶʾ˄ʰʽ ˂ʶˉˍˇʾΣ ʶ˂ʰ˒ˊ˗ˌ ʶˁˍʶˍʰ˃ʷ˄ˇʽ 
ˁʰʽ ˉʶˊʽˋˋˈˍʶˊˇ ʺ ˂ʽʴˈˍʶˊˇ ʶˉʽˁ˂ʽ˄ʶʾˌΦ  

¶ ʁ ˁʱ˂ˎˁʰˌ ʷ˔ʶʽ ˃ʺˁˇˌ у-17 ƳƳ ˁʰʽ ˋ˔ʺ˃ʰ ˉˇˎ ˉʰˊˇ˃ˇʽʱʸʶˍʰʽ ˃ʶ ʰˎˍˈ ˍʹˌ ˁʰ˃ˉʱ˄ʰˌΦ 
ʊʷˊʶʽ ʰˊˁʶˍʷˌ ˍˊʾ˔ʶˌ ʽʵʾ˖ˌ ˁʰˍʱ ˃ʺˁˇˌ ˍ˖˄ ʴ˖˄ʽ˗˄Σ ˁʰʽ ʶʾ˄ʰʽ ʵʽʰʽˊʶ˃ʷ˄ˇˌ ˋˍˇ ʷ˄ʰ 
ˍʷˍʰˊˍˇ ˍˇˎ ˃ʺˁˇˎˌ ˍˇˎ ˋʶ ˍˊʽʴ˖˄ʽˁʱΣ ˇ˅ˎˁˈˊˎ˒ʰΣ ˃ʶˊʽˁʷˌ ˒ˇˊʷˌ ʰʽ˔˃ʹˊʱ ʵˈ˄ˍʽʰ ˍʰ 
ˇˉˇʾʰ ʵʽʰʻʷˍˇˎ˄ ˋˎ˄ʺʻ˖ˌ ˇ˃ˇʽˈ˃ˇˊ˒ˇ ʰ˄ˇʽ˔ˍˈ ̄ ˊʱˋʽ˄ˇ ˔ˊ˗˃ʰΦ(Brysetal., 2009) 

¶ ʆʰ ʱ˄ʻʹ ˍʹˌ P. veris ʶʾ˄ʰʽ ʵʾˋˍˎ˂ʰ ˁʰʽ ˔ʰˊʰˁˍʹˊʾʸˇ˄ˍʰʽ ˖ˌ ʰˎˋˍʹˊʱ ʰˎˍˇ-ʰˋˏ˃ʲʰˍʰ 
ɾˈ˄ˇ ʹ ʵʽʰˋˍʰˎˊˇˏ˃ʶ˄ʹ ʶˉʽˁˇ˄ʾʰˋʹ ˃ʶˍʰ˅ˏ ˍ˖˄ ʵˏˇ ʴʶ˄ʶˍʽˁʱ ˁʰʻˇˊʽˋ˃ʷ˄˖˄ ʰˍˈ˃˖˄ 
ˉʰˊʱʴʶʽ ʶˉʽˍˎ˔ʺ ˋˉˇˊˇˉʰˊʰʴ˖ʴʺΦ (Richards, 2014) ʆʰ ʱ˄ʻʹ ʶʾ˄ʰʽ ʰˊ˖˃ʰˍʽˁʱΣ ˉʰˊʱʴˇˎ˄ 
ʱ˒ʻˇ˄ˇ ˄ʷˁˍʰˊ ʴʽΩ ʰˎˍˈ ˁʰʽ ˍʰ ʶˉʽˋˁʷˉˍˇ˄ˍʰʽ ˉˇʽˁʾ˂ʰ ʷ˄ˍˇ˃ʰΦ (Brysetal., 2009) 

¶ ɶ ˋˍʶ˒ʱ˄ʹ ʷ˔ʶʽ ˋˎ˄ʺʻ˖ˌ ˒˖ˍʶʽ˄ˈ ˁʾˍˊʽ˄ˇ ˔ˊ˗˃ʰ ˁʰʽ ˋˉʰ˄ʽˈˍʶˊʰ ˂ʶˎˁˈΣ ˎˉˈ˂ʶˎˁˇΣ 
ʰ˄ˇʽ˔ˍˈ˔ˊ˖˃ˇΣ  ˉˇˊ˒ˎˊˈ ʺ ˁˇˁˁʽ˄˖ˉˈΣ ˁʰʽ ʵʽʰʻʷˍʶʽ ˉˇˊˍˇˁʰ˂ʾ ˋʹ˃ʱʵʽ ˋˍʹ ʲʱˋʹ ˍ˖˄ 
ˉʶˍʱ˂˖˄Φ  

¶ ʁ ˋ˖˂ʺ˄ʰˌ ʶʾ˄ʰʽ ˉʶˊʾˉˇˎ ʾˋˇˌ ˃ʶ ˍˇ˄ ˁʱ˂ˎˁʰΣ ˃ʶ ʵʽʱ˃ʶˍˊˇ мл-мт ƳƳΣ ˁˇʾ˂ˇˌΣ ˃ʶ 
ʶˉʽ˃ʺˁʶʽˌΣ ʶ˅ˇʴˁ˖˃ʷ˄ˇˎˌ ˂ˇʲˇˏˌΣ ˇʽ ˇˉˇʾˇʽ ˁˎ˃ʰʾ˄ˇ˄ˍʰʽ ˋʶ р-с ƳƳ ˉ˂ʱˍˇˌΦ ʅˍʺ˃ˇ˄ʶˌ ˃ʶ 
ʰ˄ʻʺˊʶˌ ˃ʺˁˇˎˌ н ƳƳΣ ˉˇˎ ʲˊʾˋˁˇ˄ˍʰʽ ˋˍʹ˄ ˁˇˊˎ˒ʺ ˍˇˎ ˋ˖˂ʺ˄ʰ ˍʹˌ ˋˍʶ˒ʱ˄ʹˌ ˋˍʰ ʱ˄ʻʹ 
˃ʶ ˃ˇˊ˒ʺ thrum ˁ ʰʽ ˋˍʹ ˃ʷˋʹ ˍˇˎ ˋ˖˂ʺ˄ʰ ˋˍʰ ʱ˄ʻʹ ˃ʶ ˃ˇˊ˒ʺ pin.  

¶ ʁ ˋˍˏ˂ˇˌ ˃ˉˇˊʶʾ ˄ʰ ʷ˔ʶʽ ˃ʺˁˇˌ ʶʾˍʶ ʾˋˇ ˃ʶ ʰˎˍˈ ˍˇˎ ˋ˖˂ʺ˄ʰ ˍʹˌ ˋˍʶ˒ʱ˄ʹˌΣ ʶʾˍʶ ʾˋˇ ˃ʶ ˍˇ 
˃ʽˋˈ ˍˇˎ ˃ʺˁˇˎˌ ˍˇˎ ˋ˖˂ʺ˄ʰ ˍʹˌ ˋˍʶ˒ʱ˄ʹˌΦ ɶ ˁʱ˕ˇˎ˂ʰΣ ˋˎ˄ʺʻ˖ˌ у ƳƳΣ ʶʾ˄ʰʽ ˃ʽˁˊˈˍʶˊʹ 
ʰˉˈ ˍˇ˄ ˁʱ˂ˎˁʰΣ ˁʰʽ ʰˉˇˋˉʱˍʰʽ ʶ˅ʰʽˍʾʰˌ ˍʹˌ ˏˉʰˊ˅ʹˌ ʰˁˊʰʾ˖˄ ʵˇ˄ˍʽ˗˄Φ  

¶ ʁʽ ˋˉˈˊˇʽ ʷ˔ˇˎ˄ ʵʽʱ˃ʶˍˊˇ м-мΣр ƳƳΣ ʲʱˊˇˌ лΣсф-мΣнп ƳƎΣ ˋ˔ʺ˃ʰ ˖ˇʶʽʵʷˌΣ ˁˎʲˇʶʽʵʷˌ ʺ 
ʵʽˋˁˇʶʽʵʷˌΣ ˔ˊ˗˃ʰ ˋˁˇˏˊˇ ˁʰˋˍʰ˄ˈ ʷ˖ˌ ˃ʰˏˊˇΣ ˃ʶ ˂ʶˉˍʺ ʻʹ˂˖ˍʺ ʺ ˁˇ˄ʵˎ˂˖ˍʺ 
ʶˉʽ˒ʱ˄ʶʽʰΦ (Brysetal., 2009). 
 

ɶ P. veris ʶʾ˄h ʽ ʷ˄ʰ ˉˇʽˁʽ˂ˈ˃ˇˊ˒ˇ ʶʾʵˇˌΦ  ɶ ʵʽʱˁˊʽˋʹ ˍ˖˄ ˎˉˇʶʽʵ˗˄ ʶ˅ʰˁˇ˂ˇˎʻʶʾ ˄ʰ ʶʾ˄ʰʽ ˎˉˈ 
ˋˎʸʺˍʹˋʹΦ ʃʰˊˈ˂ˇ ˉˇˎ ˇʽ LŅnger ˁʰʽ Saukel(Langeretal., 1993) ʵʽʰˁˊʾ˄ˇˎ˄ ˃ˈ˄ˇ ʵˏˇ ˎˉˇʶʾʵʹ 
(ssp. veris -ˋˎ˃ˉʶˊʽ˂ʰ˃ʲʰ˄ˇ˃ʷ˄ˇˎ ˍˇˎ ssp. canescens ˁʰʽ ˉʽʻʰ˄˗ˌ ˍˇˎ ssp. macrocalyx-  
ˁʰʽǎǎǇΦ ŎƻƭǳƳƴŀŜύΣ ˇʽ ˉʶˊʽˋˋˈˍʶˊʶˌ ʰ˄ʰ˒ˇˊʷˌ ʰ˄ʰʴ˄˖ˊʾʸˇˎ˄ ˍʷˋˋʶˊʰ ˎˉˇʶʾʵʹ ˁʰʽ ˇˊʽˋ˃ʷ˄ʶˌ 
ˉˇʽˁʽ˂ʾʶˌ ό¢ǳǘƛƴŜǘŀƭΦΣ мфтнΤ wƛŎƘŀǊŘǎΣ нлмпύΦ 
 

¶ Primulaverisssp.veris. ɾˉˇˊʶʾ ˄ʰ ʲˊʶʻʶʾ ˋˍˇ ˃ʶʴʰ˂ˏˍʶˊˇ ˃ʷˊˇˌ ˍʹˌ ɳˎˊ˗ˉʹˌ Σ ˋˍʰ ʲˇˎ˄ʱ 
ˍʹˌ ˁʶ˄ˍˊʽˁʺˌ ˁʰʽ ˄ˈˍʽʰˌ ɳˎˊ˗ˉʹˌΣ ˍʹ˄ ʆˇˎˊˁʾʰΣ ˍˇ˄ ɼʰˏˁʰˋˇ ˁʰʽ ˍʹ ˄ˇˍʽˇ-ˁʶ˄ˍˊʽˁʺ ɮˋʾʰΦ 
ʆˇ ʶʾʵˇˌ ssp. veris ʶʾ˄ʰʽ ˍˇ ˉʽˇ ʱ˒ʻˇ˄ˇΣ ˉˇˎ ʰˉʰ˄ˍʱˍʰʽ ʰˉˈ ˍʹ ɰˊʶˍʰ˄ʾʰ ʷ˖ˌ ˍˇ ɰʷ˂ʴʽˇ 
ˁʰʽ ˍʹ ɱʶˊ˃ʰ˄ʾʰΣ ˍʹ˄ ʆˋʶ˔ʽˁʺ ɲʹ˃ˇˁˊʰˍʾʰ ˁʰʽ ˍʹ˄ ʃˇ˂˖˄ʾʰΦ   
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¶ Primulaverisssp.columnaeʅˎ˄ʰ˄ˍʱˍʰʽ ˁˎˊʾ˖ˌ ˋʶ ʲˇˎ˄ʱ ˍʹˌ ˁʶ˄ˍˊʽˁʺˌ ɹˋˉʰ˄ʾʰˌΣ ˍʹˌ 
ˁʶ˄ˍˊʽˁʺˌ ɹˍʰ˂ʾʰˌΣ ˍʹˌ ʲˈˊʶʽʰˌ ɳ˂˂ʱʵʰˌ ˁʰʽ ˍʹˌ ʲˇˊʶʽˇʰ˄ʰˍˇ˂ʽˁʺˌ ʆˇˎˊˁʾʰˌ. 

¶ Primulaverisssp.canescens.ʅˎ˄ʰ˄ˍʱˍʰʽ ˁˎˊʾ˖ˌ ˋʶ ˄ˈˍʽʶˌ ˉʶˊʽˇ˔ʷˌ ˍʹˌ ˁʶ˄ˍˊʽˁʺˌ ɳˎˊ˗ˉʹˌΣ 
ˈˉˇˎ ʶˁˍʶʾ˄ˇ˄ˍʰʽ ˇʽ ɯ˂ˉʶʽˌΣ ˍʰ ʃˎˊʹ˄ʰʾʰ ˁʰʽ ˍʰ ʲˇˎ˄ʱ ˍʹˌ ʲˈˊʶʽʰˌ ɹˋˉʰ˄ʾʰˌ. 

¶ Primulaverisssp.macrocalyx.ʅˎ˄ʰ˄ˍʱˍʰʽ ˁˎˊʾ˖ˌ ˋˍʹ˄ ɿˇˍʽˇʰ˄ʰˍˇ˂ʽˁʺ ʄ˖ˋʾʰ όɼˊʽ˃ʰʾʰύΣ 
ˋˍˇ˄ ɼʰˏˁʰˋˇ ˁʰʽ ˋˍʹ ˄ˇˍʽˇˁʶ˄ˍˊʽˁʺ ɮˋʾʰΣ ˉˇˎ ʶˁˍʶʾ˄ʶˍʰʽ ˃ʷ˔ˊʽ ˍʹ˄ ʰ˄ʰˍˇ˂ʽˁʺ ʅʽʲʹˊʾʰ. 

 
ɳɹɼʁɿɮ 11: ɮʃɳɹɼʁɿɹʅɶʆɮʀɹɮɿɸɹʍɿɮʃʁʆɮʇʃʁɳɹɲɶʆʁʇP. VERISɼɮʆɮʅɳɹʄɮVERIS, COLUMNAE, 

CANESCENS, MACROCALYX 

ʅˍˇ ɳʻ˄ʽˁˈ ʃʱˊˁˇ ʃˊʶˋˉ˗˄ ˋˎ˄ʰ˄ˍ˗˄ˍʰʽ ˍˊʽʰ 
ʶʾʵʹ  Primula,  Primulaveris, Primulavulgaris & Primulaelatior , ˃ʶ ˍʹ˄ ˍʶ˂ʶˎˍʰʾʰ ˄ʰ ʶʾ˄ʰʽ 
ʰˊˁʶˍʱ ˋˉʱ˄ʽʰΣ ˁʰʽ ˄ʰ ʷ˔ˇˎ˃ʶ ˂ʾʴʶˌ 
ˁʰˍʰʴˊʰ˒ʷˌΦ https:// www.floraprespaedatabase.gr/primula-elatior-p-2056.html.  
ɳ˄˗ˋˎ˄ʰ˄ˍ˗˄ˍʰʽˍʰˎˉˇʶʾʵʹPrimulaverissubsp. columnaeˁ ʰʽPrimulaverissubsp. suaveolens. 
ʍˋˍˈˋˇˈˋ˖˄ʰ˒ˇˊʱˍʰˎˉˇʶʾʵʹʲʱˋʶʽˍˇˎ VascularPlantsofGreeceanAnnoted Checklist (Dimop
oulosetal., 2013) ʰ˂˂ʱˁʰʽˍˇˎ Supplement (Dimopoulosetal., 2016), 
˒ʰʾ˄ʶˍʰʽˈˍʽˍʰˎˉˇʶʾʵʹˍʹˌ Primulaveris (suaveolens&columnae) 
ʶʾ˄ʰʽˈ˂ʰˋˎ˄˗˄ˎ˃ʰˍˇˎ Primulaverissubsp. veris.  
https:// portal.cybertaxonomy.org/flora-greece/cdm_dataportal/taxon/f1f0df74-b124-4386-
a72f-4d73e9ee3688/synonymy?highlite=1998f293-1a93-4249-8084-
83dd35b24117&acceptedFor=1998f293-1a93-4249-8084-83dd35b24117#1998f293-1a93-
4249-8084-83dd35b24117  
 
ɮˁˈ˃ʰ ˁʰʽ ˋˍˇ Euro Med plant base ̱ ˇˎ BGBM όˁʺˉˇˌ ˁʰʽ ˃ˇˎˋʶʾˇɰʶˊˇ˂ʾ˄ˇˎύΣ ˍˇ Primula 
veris subsp. suaveolensΣ ʻʶ˖ˊʶʾˍʰʽ ˋˎ˄˗˄ˎ˃ˇˍˇˎ Primulaveris subsp. columnae.   
http:// ww2.bgbm.org/EuroPlusMed/PTaxonDetail.asp?NameId=28917&PTRefFk=7200000  
 
ɳ˄ˍˈˌ ˍˇˎ ʴʷ˄ˇˎˌ Primula̱ ˇ фм҈ ˍ˖˄ ʶʽʵ˗˄ ʶʾ˄ʰʽ ʶˍʶˊˈˋˍˎ˂ʰΣ ˍʰ ˇˉˇʾʰ ˔ʰˊʰˁˍʹˊʾʸˇ˄ˍʰʽ ʰˉˈ 
ˍʰ ʱ˄ʻʹ ʶ˄ˈˌ ˒ˎˍˇˏ ˉˇˎ ʷ˔ˇˎ˄ ʶʾˍʶ ˃ʰˁˊˏ ˋˍˏ˂ˇ όǇƛƴ ˃ˇˊ˒ʺύΣ ʶʾˍʶ ˁˇ˄ˍˈ ˋˍˏ˂ˇ όǘƘǊǳƳ 
˃ˇˊ˒ʺύΦ (Richards, 2014) ɶ ˉʽˇ ʶ˃˒ʰ˄ʺˌ ˒ˎˋʽˁʺ ʵʽʰ˒ˇˊʱ ˃ʶˍʰ˅ˏ ˍ˖˄ ʵˏˇ ʰˎˍ˗˄ ˃ˇˊ˒˗˄ 
ʶʾ˄ʰʽ ʹ ʻʷˋʹ ˍˇˎ ˋˍˏ˂ˇˎ ˋʶ ˋ˔ʷˋʹ ˃ʶ ˍˇˎˌ ʰ˄ʻʺˊʶˌΦ  ʅˍʹ ˃ˇˊ˒ʺ pin ˇ ˋˍˏ˂ˇˌ ʲˊʾˋˁʶˍʰʽ ˋˍˇ 
ˋˍˈ˃ʽˇ ˍˇˎ ˋ˖˂ʺ˄ʰ ˍʹˌ ˋˍʶ˒ʱ˄ʹˌ ˁʰʽ ˇʽ ʰ˄ʻʺˊʶˌ ʲˊʾˋˁˇ˄ˍʰʽ ˋˍʹ ˃ʷˋʹ ˍˇˎ ˋ˖˂ʺ˄ʰ ˍʹˌ 
ˋˍʶ˒ʱ˄ʹˌΦ ʅˍʹ ˃ˇˊ˒ʺ ǘƘǊǳƳ ˇʽ ʰ˄ʻʺˊʶˌ ˒ʰʾ˄ˇ˄ˍʰʽ ˋˍˇ ˋˍˈ˃ʽˇ ˍʹˌ ˋˍʶ˒ʱ˄ʹˌ ˁʰʽ ˇ ˋˍˏ˂ˇˌ 
˒ˍʱ˄ʶʽ ˉʶˊʾˉˇˎ ˃ʷ˔ˊʽ ˍˇ ˃ʽˋˈ ˏ˕ˇˌ ˍˇˎ ˋ˖˂ʺ˄ʰ ˍʹˌ ˋˍʶ˒ʱ˄ʹˌΦ 
 
ɶ ʶˍʶˊˇˋˍˎ˂ʾʰ ʶʾ˄ʰʽ ʷ˄ʰˌ ʰ˄ʻʽˁˈˌ ˉˇ˂ˎ˃ˇˊ˒ʽˋ˃ˈˌΣ ˈˉˇˎ ˇʽ ˉ˂ʹʻˎˋ˃ˇʾ ʰˉˇˍʶ˂ˇˏ˄ˍʰʽ ʰˉˈ 
ʵˏˇ όʺ ˍˊʶʽˌύ ʴʶ˄ʶˍʽˁʱ ˁʰʻˇˊʽˋ˃ʷ˄ʶˌ ˃ˇˊ˒ʷˌΣ ˇʽ ˇˉˇʾʶˌ ʵʽʰ˒ʷˊˇˎ˄ ˖ˌ ˉˊˇˌ ˍˇ ˃ʺˁˇˌΣ ˍʹ˄ 
˃ˇˊ˒ʺ ˁʰʽ ˍʹ ʻʷˋʹ ˍˇˎ ˋˍʺ˃ˇ˄ʰΦ ɮˎˍˈ ˍˇ ˔ʰˊʰˁˍʹˊʽˋˍʽˁˈ ʶ˃˒ʰ˄ʾʸʶˍʰʽ ˋʶ ˍˇˎ˂ʱ˔ʽˋˍˇ˄ нт 
ˇʽˁˇʴʷ˄ʶʽʶˌ ˒ˎˍ˗˄ ˖ˌ ˉˊˇˋʰˊ˃ˇʴʺ ʴʽʰ ˍʹ ʵʽʰˋ˒ʱ˂ʽˋʹ ˍʹˌ ʵʽʰˋˍʰˎˊˇˏ˃ʶ˄ʹˌ ʶˉʽˁˇ˄ʾʰˋʹˌΦ ʅʶ 
ʶʾʵʹΣ ˈˉ˖ˌ ˍʰ ˉʶˊʽˋˋˈˍʶˊʰ ǇǊƛƳǊƻǎŜǎ όPrimulaύΣ ʰˎˍʷˌ ˇʽ ˃ˇˊ˒ʷˌ ʰ˄ʰ˒ʷˊˇ˄ˍʰʽ ˖ˌ Ǉƛƴ ˃ˇˊ˒ʺ 

https://www.floraprespaedatabase.gr/primula-elatior-p-2056.html
https://portal.cybertaxonomy.org/flora-greece/cdm_dataportal/taxon/f1f0df74-b124-4386-a72f-4d73e9ee3688/synonymy?highlite=1998f293-1a93-4249-8084-83dd35b24117&acceptedFor=1998f293-1a93-4249-8084-83dd35b24117#1998f293-1a93-4249-8084-83dd35b24117
https://portal.cybertaxonomy.org/flora-greece/cdm_dataportal/taxon/f1f0df74-b124-4386-a72f-4d73e9ee3688/synonymy?highlite=1998f293-1a93-4249-8084-83dd35b24117&acceptedFor=1998f293-1a93-4249-8084-83dd35b24117#1998f293-1a93-4249-8084-83dd35b24117
https://portal.cybertaxonomy.org/flora-greece/cdm_dataportal/taxon/f1f0df74-b124-4386-a72f-4d73e9ee3688/synonymy?highlite=1998f293-1a93-4249-8084-83dd35b24117&acceptedFor=1998f293-1a93-4249-8084-83dd35b24117#1998f293-1a93-4249-8084-83dd35b24117
https://portal.cybertaxonomy.org/flora-greece/cdm_dataportal/taxon/f1f0df74-b124-4386-a72f-4d73e9ee3688/synonymy?highlite=1998f293-1a93-4249-8084-83dd35b24117&acceptedFor=1998f293-1a93-4249-8084-83dd35b24117#1998f293-1a93-4249-8084-83dd35b24117
http://ww2.bgbm.org/EuroPlusMed/PTaxonDetail.asp?NameId=28917&PTRefFk=7200000
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όʵʹ˂ʰʵʺ ˃ʰˁˊʱˌ ˃ˇˊ˒ʺˌύ ˁʰʽ ǘƘǊǳƳ ˃ˇˊ˒ʺ όʵʹ˂ʰʵʺ ˃ˇˊ˒ʺ ˁˇ˄ˍˇˏ ˋˍˎ˂ύΦ ʁʽ ʵʽʰ˒ˇˊʷˌ 
˃ʶˍʰ˅ˏ ˍ˖˄ ˃ˇˊ˒˗˄ ʶˁ˒ˊʱʸˇ˄ˍʰʽ ˁʰʽ ˋʶ ʱ˂˂ʰ ʰ˄ʻʽˁʱ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱΣ ˈˉ˖ˌ ˍˇ ˃ʷʴʶʻˇˌ ˍ˖˄ 
ˁˈˁˁ˖˄ ʴˏˊʹˌΦ ʁ ɼʱˊˇ˂ˇˌ ɲʰˊʲʾ˄ˇˌ ˋˍʰ ʶˎˊʺ˃ʰˍʱ ˍˇˎ ˋ˔ʶˍʽˁʱ ˃ʶ ˍʹ ˂ʶʽˍˇˎˊʴʽˁʺ ʷ˄˄ˇʽʰ ˍʹˌ 
ʶˍʶˊˇˋˍˎ˂ʾʰˌ ˋˍˇ Primulaveris ʺˍʰ˄ ˇ ˉˊ˗ˍˇˌ ˉˇˎ ˉˊˈˍʶʽ˄ʶ ˈˍʽ ʷ˄ʰˌ ˍʷˍˇʽˇˌ ʶˍʶˊˇ˃ˇˊ˒ʽˋ˃ˈˌ 
ʱ˄ʻˇˎˌ ˔ˊʹˋʽ˃ʶˏʶʽ ˖ˌ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁˈˌ ˃ʹ˔ʰ˄ʽˋ˃ˈˌ ʵʽʰˋˍʰˏˊ˖ˋʹˌ ό5ŀǊǿƛƴΣ муснύΦ ʁ 
˃ˇˊ˒ˇ˂ˇʴʽˁˈˌ ʵʽ˃ˇˊ˒ʽˋ˃ˈˌ ˋˎ˄ˇʵʶˏʶˍʰʽ ʰˉˈ ʷ˄ʰ ʴʶ˄ʶˍʽˁʱ ˁʰʻˇˊʽˋ˃ʷ˄ˇ ˋˏˋˍʹ˃ʰ 
ʰˋˎ˃ʲʰˍˈˍʹˍʰˌ όIǳǳŜǘŀƭΦΣ нлмсύΣ ˍˇ ˇˉˇʾˇ ʵʽʰˋ˒ʰ˂ʾʸʶʽ ˍʹ ʵʽʰˋˍʰˏˊ˖ˋʹ ˍ˖˄ ˒ˎˍ˗˄ ˃ʶ 
ʶˁʶʾ˄ʰ ˉˇˎ ˔ʰˊʰˁˍʹˊʾʸˇ˄ˍʰʽ ʰˉˈ ˍʹ˄ ʰ˄ˍʾʻʶˍʹ ˃ˇˊ˒ʺ ˁʰʽ ʰˉˇˍˊʷˉʶʽ ˍˇ ʸʶˎʴʱˊ˖˃ʰ ˃ʶˍʰ˅ˏ 
ʰˍˈ˃˖˄ ˉˇˎ ʷ˔ˇˎ˄ ˍʰ ʾʵʽʰ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ʰ˄ʻʽˁʺˌ ˃ˇˊ˒ʺˌΦ ʁ ʶˍʶˊˇ˃ˇˊ˒ʽˋ˃ˈˌ ʵʽʷˉʶˍʰʽ ʰˉˈ 
ʷ˄ʰ ˎˉʶˊʴˇ˄ʾʵʽˇ ˁʰʽ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽ ˃ʽʰ ˋʶʽˊʱ ʴˇ˄ʽʵʾ˖˄ ˉˇˎ ʲˊʾˋˁˇ˄ˍʰʽ ˋʶ ˁˇ˄ˍʽ˄ʺ ʰˉˈˋˍʰˋʹ 
ʺ ˋˎ˄ʵʷˇ˄ˍʰʽ ˋʶ ʷ˄ʰ ˔ˊ˖˃ˈˋ˖˃ʰΦ ʆʰ ʱˍˇ˃ʰ ˃ʶ ǘƘǊǳƳ ˃ˇˊ˒ʺ ʻʶ˖ˊʺʻʹˁʶ ˈˍʽ ʶʾ˄ʰʽ ʶˍʶˊˈʸˎʴʰ 
ό{ǎύΣ ʶ˄˗ ʰˎˍʱ ˃ʶ Ǉƛƴ ˃ˇˊ˒ʺ  ʻʶ˖ˊʺʻʹˁʶ ˈˍʽ ʶʾ˄ʰʽ ˇ˃ˈʸˎʴʰ ˎˉˇ˂ʶʽˉˈ˃ʶ˄ʰ όǎǎΤ [ƛΣ Webster, 
CǳǊǳȅŀΣ ϧDƛƭƳŀǊǘƛƴΣ нллтύΣ ʰ˂˂ʱ ˉˊˈˋ˒ʰˍʶˌ ˃ˇˊʽʰˁʷˌ ʴʶ˄ʶˍʽˁʷˌ ʰ˄ʰ˂ˏˋʶʽˌ ˋˍˇ ˒ˎˍˈ Primula 
ˎˉˇʵʹ˂˗˄ˇˎ˄ ˈˍʽ ˇ ˍˈˉˇˌ ʶˍʶˊˇˋˍˎ˂ʾʰˌ ʶʾ˄ʰʽ ʹ˃ʽʸˎʴ˖ˍʽˁʺ ˉʶˊʽˇ˔ʺ ˉˇˎ ˎˉʱˊ˔ʶʽ ˋʶ ǘƘǊǳƳ 
˃ˇˊ˒ʺΣ ʶ˄˗ ʰˉˇˎˋʽʱʸʶʽ ʰˉˈ ˍʹ˄ Ǉƛƴ ˃ˇˊ˒ʺ όIǳǳŜǘŀƭΦΣ нлмсΤ bƻǿŀƪŜǘŀƭΦΣ нлмрύ. 
 
 
 
 
 
 
 
  
 
 
 

ɲʄʁɱʁɳʆʇɾʁɽʁɱɹɮ 

ʆˇ ˈ˄ˇ˃ʰ ˍˇˎ ˒ˎˍˇˏ Primulaveris ˉˊˇʷˊ˔ʶˍʰʽ ʰˉˈ ˍʽˌ ˂ʰˍʽ˄ʽˁʷˌ ˂ʷ˅ʶʽˌ άprimusέ όˉˊ˗ˍˇˌύΣ 
ʶˉʶʽʵʺ ʰ˄ʻʾʸʶʽ ˄˖ˊʾˌ ˁʰʽ άverisέ όɯ˄ˇʽ˅ʹύΦ  ɶ ˉʶˊʾˇʵˇˌ ʰ˄ʻˇ˒ˇˊʾʰˌ ˍˇˎ ʶʾ˄ʰʽ ʰˉˈ ɮˉˊʾ˂ʽˇ 
˃ʷ˔ˊʽ ɹˇˏ˂ʽˇΣ ʰ˄ʱ˂ˇʴʰ ˃ʶ ˍˇ ˎ˕ˈ˃ʶˍˊˇ ˋˍˇ ˇˉˇʾˇ ʲˊʾˋˁʶˍʰʽ. ʅˍʹ ˔˗ˊʰ ˃ʰˌ ˍˇ ˋˎ˄ʰ˄ˍˇˏ˃ʶ ˃ʶ 
ˍʽˌ ˇ˄ˇ˃ʰˋʾʶˌ ʃʰ˄ʰʴʾˍˋʰΣ ʃʰ˄ʰʴˇˏʵʰΣ ʃʰˋ˔ʰ˂ˇˏʵʰΣ ɶˊʰ˄ʻʷˌΣ ɲʰˁˊʱˁʽ ˁʰʽ ˂ˇˎ˂ˇˏʵʽ ˍˇˎ 
ɲʰˊʲʾ˄ˇˎΦ ɶ ˂ʰʿˁʺ ˇ˄ˇ˃ʰˋʾʰ ζʵʰˁˊʱˁʽηΣ ʰˉˇʵʾʵʶˍʰʽ ˋˍʹ ʵˇ˅ʰˋʾʰ ˉ˖ˌ ʶˁʶʾ ˉˇˎ ʷˁ˂ʰʽʴʶ ʹ 
ʃʰ˄ʰʴʾʰ ˁʰʽ ʷˉʶˋʶ ˍˇ ʵʱˁˊˎ ˍʹˌΣ ˒ˏˍˊ˖ˋʶ ˍˇ ʶʾʵˇˌʰˎˍˈΣ ʴʽΩ ʰˎˍˈ ˁʰʽ ˍ ̌ζʵʰˁˊʱˁʽη ʶʾ˄ʰʽ ˍˇ 
˒ˎˍʽˁˈ ʶʾʵˇˌ ˉˇˎ ˉʰ˂ʽʱ ˋˍˈ˂ʽʸʰ˄ ˁʰʽ ˍˇˎˌ ʶˉʽˍʱ˒ʽˇˎˌΦ ɶ ˇ˄ˇ˃ʰˋʾʰ ζʃʰˋ˔ʰ˂ˇˏʵʰη ˇ˒ʶʾ˂ʶˍʰʽ 
ˋˍˇ ʴʶʴˇ˄ˈˌ ˈˍʽ ˍˇ ˒ˎˍˈ ʰ˄ʻʾʸʶʽ ˍˇ ʃʱˋ˔ʰΦ ɳʾ˄ʰʽ ʶˉʾˋʹˌ ʴ˄˖ˋˍˈ ˋˍʹ˄ ʵʽʶʻ˄ʺ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰ ˃ʶ 
ˍʽˌ ˇ˄ˇ˃ʰˋʾʶˌ ŎƻǿǎƭƛǇ ʺ ŎƻǿǎƭƛǇǇǊƛƳǊƻǎŜ ό!ǇŜƭetal., 2017) 
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ɲʄʁɱʁɻʅʆʁʄɹɮ 

ɶ Primula ʺˍʰ˄ ʴ˄˖ˋˍʺ ʰˉˈ ˍʹ˄ ʰˊ˔ʰʽˈˍʹˍʰ ˁʰʽ 
ʷ˔ʶʽ ˋˎ˄ʵʶʻʶʾ ˃ʶ ˉˇ˂˂ˇˏˌ ˃ˏʻˇˎˌ ˁʰʽ ʻˊˏ˂ˇˎˌ 
ˉˇˎ ʽˋ˔ˎˊʾʸˇ˄ˍʰ˄ ˈˍʽ ˇʽ ˄ʶˊʱʽʵʶˌ ʰ˄ʰʸʹˍˇˏˋʰ˄ 
ˁʰˍʰ˒ˏʴʽˇ ˃ʷˋʰ ˋˍʰ ʱ˄ʻʹ Primula ˋʶ 
ˉʶˊʽˈʵˇˎˌ ˁʽ˄ʵˏ˄ˇˎΣ ʰ˂˂ʱ ˔ˊʹˋʽ˃ˇˉˇʽˇˏ˄ˍʰ˄ 
ˁʰʽ ˖ˌ ˉˊˇˋˍʰˋʾʰ ʰˉˈ ʰˎˍʷˌΣ ʵʶ˄ ʰˉˇˍʶ˂ʶʾ 
ʷˁˉ˂ʹ˅ʹ ˉˇˎ ˍˇ ˒ˎˍˈ ʶʾ˄ʰʽ ʶˉʾˋʹˌ ʴ˄˖ˋˍˈ ˖ˌ 
ζˁˏˉʶ˂˂ˇ ˍ˖˄ ˄ʶˊʱʽʵ˖˄ηΦ ʃˇ˂˂ˇʾ ˍʹ ʻʶ˖ˊˇˏ˄ 
˒ˎˍˈ ˍʹˌ ˄ʽˈˍʹˌ ˁʰʽ ˍʹˌ ˍˏ˔ʹˌΣ ˈ˃˖ˌΣ 
˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ˁʰʽ ˋʶ ʷʻʽ˃ʰ ˍˇˎ ʻʰ˄ʱˍˇˎΦ ʅˍʰ 
ʷ́ ʴʰ ˍˇˎ Shakespeare̝ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ˍˇ ˒ˎˍˈ 
˖ˌ ˃ʶˍʰ˒ˇˊʱ ʴʽʰ ʱˊˊ˖ˋˍʶˌ ˄ʶʰˊʷˌ ʴˎ˄ʰʾˁʶˌΣ 
ˇʽ ˇˉˇʾʶˌΣ ˈˉ˖ˌ ˍˇ ˂ˇˎ˂ˇˏʵʽΣ ˉʶʻʰʾ˄ˇˎ˄ ˉˊʽ˄ 
ʵˇˎ˄ ˍˇ˄ ʺ˂ʽˇ. 
ʅˍʹ ˂ʰʿˁʺ ʻʶˊʰˉʶˎˍʽˁʺΣ ˍʰ ʰ˒ʶ˕ʺ˃ʰˍʰ ˍʹˌ  
Primulaʁ ʾ˔ʰ˄ ˔ˊʹˋʽ˃ˇˉˇʽʹʻʶʾ ˖ˌ ʹˊʶ˃ʽˋˍʽˁˈ 
ˋˍʹ ʻʶˊʰˉʶʾʰ ˍʹˌ ʹ˃ʽˁˊʰ˄ʾʰˌΣ ˍʹˌ ʰːˉ˄ʾʰˌΣ ˍˇˎ 
˄ʶˎˊʽˁˇˏ ˋˍˊʶˌ ˁʰʽ ˍʹˌ ʶ˃˃ʹ˄ˈˊˊˇʽʰˌΦ ʁʽ ʵʽˇˎˊʹˍʽˁʷˌ ʽʵʽˈˍʹˍʶˌ ʰˎˍˇˏ ˍˇˎ ʲˇˍʱ˄ˇˎ ʺˍʰ˄ 
ʶˉʾˋʹˌ ʴ˄˖ˋˍʷˌΣ ʴʶʴˇ˄ˈˌ ˉˇˎ ˇʵʺʴʹˋʶ ˋˍʹ ˔ˊʺˋʹ ˍˇˎ ˋʶ ʻʶˊʰˉʶʾʶˌ ˁʰʻʰˊʽˋ˃ˇˏ ˁʰʽ 
ʰˉˇˍˇ˅ʾ˄˖ˋʹˌ ˍˇˎ ˇˊʴʰ˄ʽˋ˃ˇˏΦ ʆˇ ˁˊʰˋʾ ʶ˄ʽˋ˔ˎ˃ʷ˄ˇ ˃ʶ PrimulaΣ ˃ʶ ˍʹ ˋʶʽˊʱ ˍˇˎΣ ʷ˔ʶʽ 
ˉˊˇˍʰʻʶʾ ʴʽʰ ˍʹ ˊˏʻ˃ʽˋʹ ˍʹˌ ˁˎˁ˂ˇ˒ˇˊʾʰˌ ˍˇˎ ʰʾ˃ʰˍˇˌ ˁʰʽ ʴʽʰ ˍʹ˄ ʰˉˇˁʰˍʱˋˍʰˋʹ ˃ʶˍʱ ʰˉˈ 
ʶʴˁʶ˒ʰ˂ʽˁˈ ˁʰʽ ˃ʶˍʱ ˍʹ˄ ʰʽ˃ˇˊˊʰʴʾʰΦ ʇˉʱˊ˔ʶʽ ʹ ˎˉˇ˕ʾʰ ˈˍʽ ʰˎˍʷˌ ˇʽ ʽʵʽˈˍʹˍʶˌ ˃ˉˇˊʶʾ ʶˉʾˋʹˌ 
˄ʰ ʶʾ˄ʰʽ ˍˇ ʰˉˇˍʷ˂ʶˋ˃ʰ ˍ˖˄ ˉʰˊʰʴ˗ʴ˖˄ ˁˇˎ˃ʰˊʾ˄ʹˌ ˉˇˎ ˎˉʱˊ˔ˇˎ˄ ˋˍˇ ʲˈˍʰ˄ˇΦ 
(Tarapatskyyetal., 2019) 
 
ʆˇ ʲˈˍʰ˄ˇ ʷ˔ʶʽ ʰ˄ʰ˒ʶˊʻʶʾ ʰˉˈ ˍˇ˄ ʃ˂ʾ˄ʽˇ ˍˇ˄ ʃˊʶˋʲˏˍʶˊˇ όно-тф ˃ΦʋΦύ ˖ˌ ʻʶˊʰˉʶʾʰ ˋˍʹ˄ 
ˉʰˊʱ˂ˎˋʹΣ ˍˇˎˌ ˊʶˎ˃ʰˍʽˋ˃ˇˏˌ ˁʰʽ ˍʹ˄ ˉˇʵʱʴˊʰΦ ɴ˔ʶʽ ʵʽʰʵˊʰ˃ʰˍʾˋʶʽ ˋʹ˃ʰ˄ˍʽˁˈ ˊˈ˂ˇΣ ˃ʰʸʾ ˃ʶ 
ʱ˂˂ʰ ˍʶ˂ʶˍˇˎˊʴʽˁʱ ˒ˎˍʱΣ ˋˍʹ ɾˎʻˇ˂ˇʴʾʰ ˍ˖˄ ɼʶ˂ˍ˗˄ ˁʰʽ ˍ˖˄ ɲˊˎʾʵ˖˄Σ ˋʰ˄ ˋˎˋˍʰˍʽˁˈΣ ʴʽʰ 
ˍʹ˄ ˉʰˊʰˋˁʶˎʺ ˃ʰʴʽˁ˗˄ ˒ʾ˂ˍˊ˖˄Φ  
ɼʰˍʱ ˍˇ ɾʶˋʰʾ˖˄ʰΣ ʹ Primula ʺˍʰ˄ ʴ˄˖ˋˍʺ ˋʰ˄ ʲˈˍʰ˄ˇ ˍˇˎ ɮʴʾˇˎ ʃʷˍˊˇˎ όζHerbPeterηύ 
ˁʰʻ˗ˌ ˍʰ ˁˊʶ˃ʰˋˍʱ ˂ˇˎ˂ˇˏʵʽʰ ˉʰˊˇ˃ˇʽʱʸˇ˄ˍʰʽ ˃ʶ ˍʰ ˁ˂ʶʽʵʽʱ ˍˇˎ ˇˎˊʰ˄ˇˏ Σ ˍˇ ʷ˃ʲ˂ʹ˃ʰ ˍˇˎ 
ɮʴʾˇˎ ʃʷˍˊˇˎ ˁʰʽ ʺˍʰ˄ ˉʶˊʽʸʺˍʹˍˇ ʰˉˈ ˍˇˎˌ ˒ʰˊ˃ʰˁˇˉˇʽˇˏˌ ˍʹˌ ʊ˂˖ˊʶ˄ˍʾʰˌΦ (Burgess, 
1902)Φ ɼʰˍʱ ˍˇ˄ мсˇ ʰʽ˗˄ʰ ʷʴʽ˄ʰ˄ ˇ˔ˍ˗ ʰ˄ʰ˒ˇˊʷˌ ˋʶ ʷˊʴʰ ˍˇˎ Shakespeare(The Tempest , A 
aƛŘǎǳƳƳŜǊbƛƎƘǘΩǎ5ǊŜŀƳΣ HenryVύ ˋˍʽˌ ˇˉˇʾʶˌ ˍˇ ˒ˎˍˈ ˋˎ˃ʲˈ˂ʽʸʶ ˍʹ˄ ˇ˃ˇˊ˒ʽʱΣ ˍʹ˄ ˄ʶˈˍʹˍʰ 
ˁʰʽ ˍʹ˄ ʶʽˊʺ˄ʹΦ  
ʁ Culpeper ˋˍˇ ʲʽʲ˂ʾˇ CompleteHerbal ʰ˄ʰ˒ʷˊʶʽ ʴʽʰ ˍˇ ʲˈˍʰ˄ˇΥ  ζEʾ ˄ʰʽ ʴ˄˖ˋˍˈ ˈˍʽ ʹ ʰ˂ˇʽ˒ʺ 
ʺ ˍˇ ʰˉˈˋˍʰʴ˃ʰ ˍˇˎ ˒ˎˍˇˏ ʰˎ˅ʱ˄ʶʽ ˍʹ˄ ˇ˃ˇˊ˒ʽʱ ʺ ˍʹ˄ ʰˉˇˁʰʻʽˋˍʱ ˈˍʰ˄ ʰˎˍʺ ˔ʰʻʶʾΦ ʆʰ ʱ˄ʻʹ 
ʶʾ˄ʰʽ ˉʽˇ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʱ ʰˉˈ ˍʰ ˒ˏ˂˂ʰ ʺ ˍʹ˄ ˊʾʸʰΦ ɶ ʰ˂ˇʽ˒ʺ ˍˇˎ ʲˇˍʱ˄ˇˎ ʰ˒ʰʽˊʶʾ ˍʽˌ 
˒ʰˁʾʵʶˌ ˁʰʽ ˍʽˌ ˊˎˍʾʵʶˌ ˍˇˎ ʵʷˊ˃ʰˍˇˌΦ ɰˇʹʻʱ ˋʶ ˁʰˍʰˋˍʱˋʶʽˌ ʾ˂ʽʴʴˇˎΣ ˋˉʰˋ˃ˇˏˌΣ ˁˊʱ˃ˉʶˌΣ 
˄ʶˎˊˈˉˇ˄ˇˎˌΦ ɶ ˊʾʸʰ ˍˇˎ ʲˇˍʱ˄ˇˎ ʲˇʹʻʱ ˋˍˇˎˌ ˉˈ˄ˇˎˌ ˍʹˌ ˉ˂ʱˍʹˌΦ ʁʽ ɴ˂˂ʹ˄ʶˌ ˉʾˋˍʶˎʰ˄ ˈˍʽ 
ʶ˄ʽˋ˔ˏʶʽ ʶʴˁʷ˒ʰ˂ˇ ˁʰʽ ˄ʶˏˊʰ ˁʰʽ ʻʶˊʰˉʶˏʶʽ ˍʽˌ ˉʰˊʰ˂ˏˋʶʽˌ ˁʰʽ ʴʽʰ ˍˇ˄ ˂ˈʴˇ ʰˎˍˈ ˍˇ 
ˇ˄ˈ˃ʰʸʰ˄ ʃʰˊʰ˂ˏˋʽˇηΦ όCulpeper, 1653) 
 
ʆʰ ˎˉˈʴʶʽʰ ˍ˃ʺ˃ʰˍʰ ˍʹˌ Primulaveris ʶʽˋʺ˔ʻʹˋʰ˄ ˋˍʹ˄ ˒ˎˍˇʻʶˊʰˉʶʾʰ ˃ʶˍʰ ˍˇ˄ мˇ ʃΦʃ ˋʰ˄ 
ˎˉˇˁʰˍʱˋˍʰˍˇ ˍʹˌ Senegaeradix.ʆʰ ɦ˄ ʻʹ ˋˎʴˁʶˁˊʽ˃ʷ˄ʰ ˍˇˎ ˒ˎˍˇˏ Primulaveris ʷ˔ˇˎ˄ ˉˇ˂ˏ 
˃ʰˁˊʱ ʽˋˍˇˊʾʰ ˒ʰˊ˃ʰˁʶˎˍʽˁʺˌ ˔ˊʺˋʹˌ ˁʰʽ ʷ˔ˇˎ˄ ˉˊˇˍʽ˃ʹʻʶʾ ˁˎˊʾ˖ˌ ˋʶ ʰˎˍˇʻʶˊʰˉʶʾʶˌΣ 
ˁʰʻ˗ˌ ˋˏ˃˒˖˄ʰ ˃ʶ ʲˇˍʰ˄ˇ˂ˈʴˇˎˌΣ ˈˉ˖ˌ ˇ JohnGerard όмрфтύΣ ʶʾ˔ʰ˄ ˉʰˊˇˎˋʽʱˋʶʽ 
ʽˋ˔ˎˊˈˍʶˊʹ ʵˊʱˋʹ ʰˉˈ ʱ˂˂ʰ ʶʾʵʹ ˍˇˎ ʾʵʽˇˎ ʴʷ˄ˇˎˌ ˈˉ˖ˌ ˉ˔Φ ˍˇ PrimulavulgarisΣ ʴʶʴˇ˄ˈˌ ˉˇˎ 
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ʶˉʽʲʶʲʰʽ˗ʻʹˁʶ ˁʰʽ ʰˉˈ ˍˇ ʶˊʴʰˋˍʺˊʽˇ ˃ʰˌ ˁʰʻ˗ˌ ʹ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʺ ʵˊʱˋʹ 
ˍˇPˎrimulavulgaris h ˉˈ ˍˇ ɳʻ˄ʽˁˈ ʃʱˊˁˇ ʃˊʶˋˉ˗˄ ʲˊʷʻʹˁʶ 94,58%. 
 
ɱʶ˄ʽˁˈˍʶˊʰ ˍˇ ˒ˎˍˈ ʷ˔ʶʽ ˔ˊʹˋʽ˃ˇˉˇʽʹʻʶʾ ʽʵʽʰʾˍʶˊʰ ˋˍʹ ˂ʰʿˁʺ ʽʰˍˊʽˁʺ ˍʹˌ ɳˎˊ˗ˉʹˌ ʴʽʰ ˍʹ 
ʻʶˊʰˉʶʾʰ ˋʶ ˋˉʰˋ˃ˇˏˌΣ ˁˊʱ˃ˉʶˌΣ ˉʰˊʱ˂ˎˋʹΣ ˊʶˎ˃ʰˍʽˁˇˏˌ ˉˈ˄ˇˎˌΣ ˉʰʻʺˋʶʽˌ ˍˇˎ ˄ʶˎˊʽˁˇˏ 
ˋˎˋˍʺ˃ʰˍˇˌ ˁʰʻ˗ˌ ˁʰʽ ˖ˌ ʲʶ˂ˍʽ˖ˍʽˁˈ  ˂ʶʽˍˇˎˊʴʾʰˌ ˍ˖˄ ˄ʶˏˊ˖˄ ˁʰʽ ˍˇˎ ʶʴˁʶ˒ʱ˂ˇˎΦ ɳ˅ʰʽˍʾʰˌ 
ʰˎˍʺˌ ˍʹˌ ʽʵʽˈˍʹˍʰˌ ˍʰ ʱ˄ʻʹ ʰ˅ʽˇˉˇʽʺʻʹˁʰ˄ ˁʰʽ ˋˍʹ˄ ʰ˄ˍʽ˃ʶˍ˗ˉʽˋʹ ʰˎˉ˄ʾʰˌΣ ʷ˄ˍˇ˄ʹˌ 
ʰ˄ʹˋˎ˔ʾʰˌ ˁʰʽ ʱʴ˔ˇˎˌΦ ʃʰ˂ʰʽˈˍʶˊʰ ˈˍʰ˄ ˎˉʺˊ˔ʶ ˍˇ ʲˈˍʰ˄ˇ ˋʶ ʰ˒ʻˇ˄ʾʰ ˔ˊʹˋʽ˃ˇˉˇʽˇˏˋʰ˄ ˍʰ 
ʱ˄ʻʹ ˉˇˎ ˃ʱʸʶˎʰ˄ ˍʹ˄ ʱ˄ˇʽ˅ʹ ʴʽʰ ˄ʰ ˒ˍʽʱ˅ˇˎ˄ ˁˊʰˋʾ ˍˇ ˇˉˇʾˇ ʶʾ˔ʶ ʹˊʶ˃ʽˋˍʽˁʷˌ ˁʰʽ 
˄ʶˎˊˇˍˇ˄˖ˍʽˁʷˌ ʽʵʽˈˍʹˍʶˌ.(Brysetal., 2009) 

ɲʄʁɱʁʋɶɾɳɹɮ ʆʁʇ ɱɳɿʁʇʅ PRIMULA 

ɶ ˁˏˊʽʰ ʷ˄ʵʶʽ˅ʹ ʴʽʰ ˍʹ ˊʾʸʰ ˍʹˌ Primulaverisʁ ʾ˄ʰʽ ʹ ʻʶˊʰˉʶʾʰ ˋʶ ˉˊˇʲ˂ʺ˃ʰˍʰΣ ˈˉ˖ˌ ʲʺ˔ʰˌΣ 
ʱˋʻ˃ʰΣ ʲˊˇʴ˔ʾˍʽʵʰ ˁʰʽ ˁʰˍʰˊˊˇʺΦ  
ʇˉʶˏʻˎ˄ʶˌ ʴʽʰ ʰˎˍʷˌ ˍʽˌ ʵˊʱˋʶʽˌ ʶʾ˄ʰʽ ˇʽ ˍˊʽˍʶˊˉʶ˄ˇʶʽʵʺ ˋʰˉ˖˄ʾ˄ʶˌ Σˈˉ˖ˌ ǇǊƛǾŜǊƻǎŀǇƻƴƛƴ .-
22-ŀŎŜǘŀǘŜΣ ǇǊƛƳǳƭŀǎŀǇƻƴƛƴ L ˁʰʽ  LLΣ ˉˇˎ ˎˉʱˊ˔ˇˎ˄ ˋˍˇ ˒ˎˍʽˁˈ ˎ˂ʽˁˈ ˋʶ ʰˊˁʶˍʱ ˎ˕ʹ˂ʺ 
ˉˇˋˈˍʹˍʰ Σмн҈ όaǳƭƭŜǊΣ  etal., 2006).  
ʅˏ˃˒˖˄ʰ ˃ʶ ˋˍˇʽ˔ʶʾʰ ˍʹˌ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰˌΣ ʹ ˉʶˊʽʶˁˍʽˁˈˍʹˍʰ ˋʶ ˉˇ˂ˎ˒ʰʽ˄ˇ˂ʽˁʷˌ ʶ˄˗ˋʶʽˌ ˋʶ 
Primulaveris ʶ˅ʰˊˍʱˍʰʽΣ ʵʹ˂ʰʵʺΣ ʰˉˈ ˍʽˌ ˋˎ˄ʻʺˁʶˌ ʴʽʰ ˍʹ˄ ʶˁ˔ˏ˂ʽˋʺ ˍˇˎˌ ˁʰʽ ˍʽˌ ˉʰˊʰ˂˂ʰʴʷˌ 
ˋˍʰ ʵʽʱ˒ˇˊʰ ˃ˇˊ˒ˇ˂ˇʴʽˁʱ ˃ʷˊʹ ˍˇˎ ˒ˎˍˇˏΦ 
 
ʁʽ ˒ʰʽ˄ˇ˂ʽˁˇʾʴ˂ˎˁˇˋʾʵʶˌΣ ˁˎˊʾ˖ˌ ʹ ˉˊʽ˃ˇˎ˂ʰʲʶˊʾ˄ʹ ˁʰʽ ʹ ˉˊʽ˃ʶ˃ʲʶˊʾ˄ʹ Σ ʶʾ˄ʰʽ 
˔ʰˊʰˁˍʹˊʽˋˍʽˁʷˌ ʶ˄˗ˋʶʽˌ ʴʽʰ ˍˇ ʴʷ˄ˇˌ PrimulaΦ ɮˉˇʽˁˇʵˇ˃ˇˏ˄ˍʰʽ ˁʰˍʱ ˍʹ˄ ʰˉˇʻʺˁʶˎˋʹ 
ˉʰˊˇˎˋʾʰ ˍˇˎ ʶ˄ʸˏ˃ˇˎ ˉˊʽ˃ʲʶˊʱˋʹΣ ˃ʶ ʰˉˇˍʷ˂ʶˋ˃ʰ ˍˇ ˔ʰˊʰˁˍʹˊʽˋˍʽˁˈ ʱˊ˖˃ʰ ˒ʰˊ˃ʱˁˇˎΦ 
ɴˍˋʽΣ ˔ˊʹˋʽ˃ʶˏˇˎ˄ ˁʰʽ ˖ˌ ʵʶʾˁˍʶˌ ˍʹˌ ʹ˂ʽˁʾʰˌ ˍˇˎ ˒ˎˍʽˁˇˏ ˎ˂ʽˁˇˏΦ όaǳƭƭŜǊΣ  etal., 2006). 
 
ʆʰ ˒ˏ ˂˂ʰPrimulaveris̄ ʶˊʽʷ˔ˇˎ˄ ˍˊʽˍʶˊˉʶ˄ʽˁʷˌ ˋʰˉ˖˄ʾ˄ʶˌ όˉʶˊʾˉˇˎ н҈ύΣ ˁʰʽ ˒˂ʰʲˇ˄ˇʶʽʵʺύ 
˃ˎˊʽˁʶˍʾ˄ʹΣ ˁʶˊˁʶˍʾ˄ʹΣ ˁʰʽ˃ˉ˒ʶˊˈ˂ʹΣ ʵʶ˂˒ʽ˄ʽʵʾ˄ʹ ˁʰʽ ˁˎʰ˄ʽʵʾ˄ʹ ʰˉˈ ˍʹ˄ ˁʰˍʹʴˇˊʾʰ ˍ˖˄  
ʰ˄ʻˇˁˎʰ˄ʽ˄˗˄ ˎˉʱˊ˔ˇˎ˄ ˋˍˇ ʶˁ˔ˏ˂ʽˋ˃ʰ ˒ˏ˂˂˖˄Φ (Marchyshyn, etal., 2022) 
ʆh  ɦ˄ʻʹ ˉʶˊʽʷ˔ˇˎ˄ ˋʰˉ˖˄ʾ˄ʶˌ ˁʰʽ ˒˂ʰʲˇ˄ˇʶʽʵʺ όƪŀŜƳǇŦŜǊƻƭŘƛǊhamnoside, quercetin 3-
ƎŜƴǘƛƻōƛƻǎƛŘŜύ ˁʰʻ˗ˌ ˁʰʽ ʰʽʻʷˊʽˇ ʷ˂ʰʽˇΣ ˍˇ ˇˉˇʾˇ ˉʶˊʽ˂ʰ˃ʲʱ˄ʶʽΥ р- ˃ ʶʻˇ˅ˎ˃ʶʻˎ˂ˇˋʰ˂ʽˁˎ˂ʽˁˈΣ 
4-˃ʶʻˇ˅ˎ˃ʶʻˎ˂ˇˋʰ˂ʽˁˎ˂ʽˁˈΣ ˉˊʽ˃ʲʶˊʾ˄ʹΣ ˉˊʽ˃ˇˎ˂ʶˊʾ˄ʹΣ ˃ʰˁˊˇ- ˁ ʰʽ ˃ʽˁˊˇˋˍˇʽ˔ʶʾʰΦ  
 
ʋʰˊʰˁˍʹˊʽˋˍʽˁʷˌ ʶʾ˄ʰʽ ˁʰʽ ˇʽ ˃ʶʻˇ˅ˎ-˒˂ʰʲˈ˄ʶˌ ˉˇˎ ˎˉʱˊ˔ˇˎ˄ ˋˍʰ ʱ˄̒́ ˍˇˎ ʶʾʵˇˎˌ 
Primulaveris. ʁʽ ˃ʶʻˇ˅ˎ˒˂ʰʲˈ˄ʶˌ ʷ˔ˇˎ˄ ˋʹ˃ʰ˄ˍʽˁʷˌ ʵˊʱˋʶʽˌˋˍʹ ʲʽˇ˔ʹ˃ʶʾʰ ˁʰʽ ˍʹ ˒ˎˋʽˇ˂ˇʴʾʰ 
ˍ˖˄ ˒ˎˍ˗˄Σ ʵˊ˗˄ˍʰˌ ˖ˌ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʱΣ ʰ˄ʰˋˍˇ˂ʶʾˌ ʶ˄ʸˏ˃˖˄Σ ˉˊˈʵˊˇ˃ˇʽ ˍˇ˅ʽˁ˗˄ ˇˎˋʽ˗˄ ˁʰʽ 
ʷ˔ˇˎ˄ ʰˉˈ ˁʰʽˊˈ ʰ˄ʰʴ˄˖ˊʽˋˍʶʾ ˈˍʽ ʵʽʰʻʷˍˇˎ˄ ʰ˄ˍʽʰ˂˂ʶˊʴʽˁʷˌΣ ʰ˄ˍʽ˒˂ʶʴ˃ˇ˄˗ʵʶʽˌΣ ʰ˄ˍʽʽˁʷˌΣ 
ʰ˄ˍʽˉˇ˂˂ʰˉ˂ʰˋʽʰˋˍʽˁʷˌ ˁʰʽ ʰ˄ˍʽ- ˁʰˊˁʽ˄ˇʴˈ˄ʶˌ ʵˊʱˋʶʽˌ ˁʰʻ˗ˌ ʶʾ˄ʰʽ ˉʽʻʰ˄ˈ ˄ʰ ʶˉʹˊʶʱʸˇˎ˄ 
ˁʰʽ ˇˊʽˋ˃ʷ˄ʶˌ ˉˍˎ˔ʷˌ ˍˇˎ ˃ʶˍʰʲˇ˂ʽˋ˃ˇˏ ˍ˖˄ ʻʹ˂ʰˋˍʽˁ˗˄ όHucketal. 2000) 
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ɶ ˎ˕ʹ˂ˈˍʶˊʹ ˉʶˊʽʶˁˍʽˁˈˍʹˍʰ ˋʶ ˒ʰʽ˄ˇ˂ʽˁʷˌ ˇˎˋʾʶˌ ʶ˄ˍˇˉʾʸʶˍʰʽ ˋˍʰ ʱ˄ʻʹ ˁʰʽˋˍʽˌˍʰ˅ʽʰ˄ʻʾʶˌ 
˃ʶ ˃ʾˋ˔ˇˎˌ ʶ˄˗ ʹ ˔ʰ˃ʹ˂ˈˍʶˊʹ ʴʽʰ ˍʽˌ ʰˉˇ˅ʹˊʰ˃ʷ˄ʶˌ ˊʾʸʶˌ ˍˇˎ Primulaveris L. ɳˉʾˋʹˌ ʷ˔ʶʽ 
ʶˉʽʲʶʲʰʽ˖ʻʶʾ ˉʱ˄˖ ʰˉˈ ˉʶ˄ˍʰˉ˂ʱˋʽʰ ʰˏ˅ʹˋʹ ˍ˖˄ ˋˎʴˁʶ˄ˍˊ˗ˋʶ˖˄ ʰˎˍ˗˄ ˍ˖˄ ˇˎˋʽ˗˄ ˋˍʰ 
ʶˁ˔ˎ˂ʾˋ˃ʰˍʰ ʰˉˇ˅ʹˊʰ˃ʷ˄˖˄ ˂ˇˎ˂ˇˎʵʽ˗˄ ˋʶ ˋˏʴˁˊʽˋʹ ˃ʶ ˍʰ ˒ˊʷˋˁʰ ʱ˄ʻʹ.(Tarapatskyyetal., 
2021) 

 

ʆˇ ˉʶˊʽʶ˔ˈ˃ʶ˄ˇ ˉˇ˂ˎ˒ʰʽ˄ˇ˂˗˄ ˋʶ ʶˁ˔ˎ˂ʾˋ˃ʰˍʰ ʰˉˈ ʵʽʱ˒ˇˊʰ ˃ʷˊʹ ˍˇˎ ˒ˎˍˇˏPrimulaverisL. (WΥ ʶˁ˔ˏ˂ʽˋ˃ʰ ˃ʶ 
˄ʶˊˈ ˋˍˇˎˌ мллˇC, E40%Υʶˁ˔ˏ˂ʽˋ˃ʰ ˃ʶ пл҈ ʰʽʻʰ˄ˈ˂ʹ ̀ ʶ ˄ʶˊˈΣ ɳ70%Υ ʶˁ˔ˏ˂ʽˋ˃ʰ ˃ʶ тл҈ ʰʽʻʰ˄ˈ˂ʹ ˋʶ ˄ʶˊˈ ˁ ʰʽ 

ɳ96%Υ ʶˁ˔ˏ˂ʽˋ˃ʰ ˃ʶ фс҈ ʰʽʻʰ˄ˈ˂ʹ ˋʶ ˄ʶˊˈ)(Tarapatskyyetal., 2021) 
 

 

ɳˉʾʵˊʰˋʹ ɻ ʽʰ˒ˇˊʶˍʽˁ˗˄ ʰˉˇ˅ʹˊʰ˃ʷ˄˖˄ ˒ ˎˍʽˁ˗˄ ˃ʶˊ˗˄ ˍˇˎ PrimulaverisLΦ ˁʰʽ ˍˇˎ ʵʽʰ˂ˏˍʹ 
ʶˁ˔ˏ˂ʽˋʹˌ ˋˍˇ ˇ˂ʽˁˈ ˒ʰʽ˄ˇ˂ʽˁˈ ˒ˇˊˍʾˇ ˁ ʰʽ ˋˍʽˌ ʰ˄ˍʽˇ˅ʶʽʵ˖ˍʽˁʷˌ ʽʵʽˈˍʹˍʶˌ ˍ˖˄ ʶˁ˔ˎ˂ʽˋ˃ʱˍ˖˄ 

(TARAPATSKYYETAL., 2021) 
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ʆˇ ʲˊʰˋˍˈ  ˄ʶˊˈ ˋˍˇˎˌ мллˇC ʷ˔ʶʽ ʰˉˇʵʶʽ˔ʻʶʾ ˇ ˁʰ˂ˏˍʶˊˇˌ ʵʽʰ˂ˏˍʹˌ ʴʽʰ ˍʹ˄ ʶˁ˔ˏ˂ʽˋʹ 
˒ʰʽ˄ˇ˂ʽˁ˗˄ ʶ˄˗ˋʶ˖˄ ʰˉˈ ˍʰ ˒ˊʷˋˁʰ ˃ʷˊʹ ˍˇˎ ˒ˎˍˇˏΦ ɳ˄˗ ʴʽʰ ˍʰ ʰˉˇ˅ʹˊʰ˃ʷ˄ʰ ˃ʷˊʹ 
˒ʰʽ˄ʷˍʰʽ ˄ʰ ʶʾ˄ʰʽ ˉʽˇ ʰˉˇˍʶ˂ʶˋ˃ʰˍʽˁʺ ʹ ʶˁ˔ˏ˂ʽˋʹ ˃ʶ ʵʽʱ˂ˎ˃ʰ тл҈ ˁʰʽ пл҈ ʰʽʻʰ˄ˈ˂ʹˌ ˋʶ 
ʻʶˊ˃ˈ ˄ʶˊˈΦ ʅʶ ˋˏʴˁˊʽˋʹ ˃ʶ ˍʰ ʶˁ˔ˎ˂ʾˋ˃ʰˍʰ ˒ˊʷˋˁ˖˄ ˂ˇˎ˂ˇˎʵʽ˗˄Σ ʹ ˋˎʴˁʷ˄ˍˊ˖ˋʹ 
ˉˇ˂ˎ˒ʰʽ˄ˇ˂ʽˁ˗˄ ʶ˄˗ˋʶ˖˄ ˋˍʰ ʰˉˇ˅ʹˊʰ˃ʷ˄ʰ ˒ˎˍʽˁʱ ʶˁ˔ˎ˂ʾˋ˃ʰˍʰ ʰˎ˅ʱ˄ʶˍʰʽ ˉʶˊʽˋˋˈˍʶˊˇ 
ʰˉˈ ˍʷˋˋʶˊʽˌ ˒ˇˊʷˌΣ ʹ ˇˉˇʾʰ ʶʾ˄ʰʽ ʰ˄ʱ˂ˇʴʹ ˃ʶ ˍʹ˄ ˉˇˋˈˍʹˍʰ ˄ʶˊˇˏ ˉˇˎ ˔ʱ˄ʶˍʰʽ ˖ˌ 
ʰˉˇˍʷ˂ʶˋ˃ʰ ˍʹˌ ˅ʺˊʰ˄ˋʹˌΦ 

 
ʁʽ ˁˏˊʽʶˌ ˒ʰʽ˄ˇ˂ʽˁʷˌ ʶ˄˗ˋʶʽˌ ˋˍʰ ʱ˄ʻʹ ˋˏ˃˒˖˄ʰ ˃ʶ ˍˇˎˌTarapatskyyetal., 2021 ʲˊʷʻʹˁʰ˄ 
ˈˍʽ ʶʾ˄ʰʽ ˇʽquercetin 3-O-rutinoside (rutinύ ˁʰʽ isorhamnetin 3-O-rutinoside. 
ɶ ˇˎˋʾʰ ˉˇˎ ʶˁ˔ˎ˂ʾˋˍʹˁʶ ʰˉˈ ˍʰ ˒ˏ˂˂ʰ ˋˍʹ ˃ʶʴʰ˂ˏˍʶˊʹ ˉˇˋˈˍʹˍʰ ʺˍʰ˄ ʹ ƪŀŜƳǇŦŜǊƻƭ о-O-
rutinoside- 7-O-rhamnoside ˁ ʰʽ ʹ ʰ˃ʷˋ˖ˌ ʶˉˈ˃ʶ˄ʹ ʹ quercetin 3-O-rutinoside (rutin). 
 
ɱʶ˄ʽˁ˗ˌ ˉʰˊʰˍʹˊʶʾˍʰʽ ˈˍʽ ˍʰ ʶˁ˔ˎ˂ʾˋ˃ʰˍʰ ˍ˖˄ ˒ˏ˂˂˖˄Σ ʶ˃˒ʰ˄ʾʸˇˎ˄ ˉˇ˂ˏ ˎ˕ʹ˂ˈˍʶˊˇ 
ˉˇ˂ˎ˒ʰʽ˄ˇ˂ʽˁˈ ʵˎ˄ʰ˃ʽˁˈ ʰˉˈ ˈΣˍʽ ˇʽ ˃ʾˋ˔ˇʽΣ ʰ˂˂ʱ ˍˇ ˉˇʽˇˍʽˁˈ ˍˇˎˌ ˉˊˇ˒ʾ˂ ʺˍʰ˄ ˒ˍ˖˔ˈˍʶˊˇ 
ˋʶ ˋˏʴˁˊʽˋʹ ˃ʶ ˍʰ ʵʶʾʴ˃ʰˍʰ ʶˁ˔ˎ˂ʽˋ˃ʱˍ˖˄ ʰˉˈ ʱ˄ʻʹ ˃ˈ˄ˇ. (Tarapatskyyetal., 2021) 
 

 

 

 

 
ʅˍˇˎˌ ˉʰˊʰˁʱˍ˖ ˉʾ˄ʰˁʶˌ ˉʰˊʰˍʾʻʶ˄ˍʰʽ ˇʽ ʵʶˎˍʶˊˇʴʶ˄ʶʾˌ ˃ʶˍʰʲˇ˂ʾˍʶˌ ˉˇˎ ʷ˔ˇˎ˄ ʰˉˇ˃ˇ˄˖ʻʶʾ 
ʰˉˈ ˍˇ ʴʷ˄ˇˌ Primula˃ ʶ ʲʱˋʹ ˍʹ˄ ˎˉʱˊ˔ˇˎˋʰ ʲʽʲ˂ʽˇʴˊʰ˒ʾʰ. 

 

ʃɹɿɮɼɮʅ мΥʊʰʽ˄ˇ˂ʽˁʷˌ ʶ˄˗ˋʶʽˌ ˋˍˇ ʴʷ˄ˇˌ Primula 

P. veris (1)Primulaverin 
(2)Primeverin 
(3)Riccardin C 

(Harrowvenet al., 2012; 
aǸƭƭŜǊ et al., 2006; 
Tarapatskyyet al., 2021) 

P. elatior L. (1)Primulaverin 
(2)primeverin 

όaǸƭƭŜǊ et al., 2006) 

P. obconica (4a)Miconidin 
(4b) longer chain miconidin 
homologue 
(5a)Miconidin methyl ether 
(5b)Miconidin methyl ether 
(6) Miconidin acetate 
(7) Resorcinol 
(8) Resorcinol methyl ether 

(Horperet al., 1995; 
Paulsen et al., 2006) 
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ɄȽɁȷȾȷɆ 2: ūɚŬɓɞɜɞŮɘŭɐ ůŰɞ ɔɏɜɞɠPrimula 

 

i) ūɚŬɓɞɜɧɚŮɠ ůŰɞ ɔɏɜɞɠ Primula 

P. veris (9) Myricetin  
(10) Gossypetine 
(11) Catechin 
 

(Apelet al., 2017) 

 

ii) ūɚŬɓɞɜɞŮɘŭɐ ůŰɞ ɔɏɜɞɠ Primula 

P. albenensis (16) flavone 

(17)  нΩ-OHflavone 

(22) оΩ-OMeflavone 

(24) оΩ пΩ-diOMeflavone 

(31) пΩ-OHflavone 

(54) пΩ-O-(b-glucopyranosyl)-оΩ -hydroxyflavone 

(Colombo et al., 

2017; Colombo et al., 

2014; Elseret al., 

2016; Valant-

Vetscheraet al., 

2009b) 

P. auricula (16)  flavone 

(17)   нΩ-OHflavone 

(23) оΩ пΩ-diOHflavone 

(24) оΩ пΩ-diOMeflavone 

(31)  пΩ-OHflavone 

(32)  рΩ-OHflavone (primuletin) 

(33) рΣнΩ-diOHflavone  

(38) 5,8-diOHflavone (Primentin) 

(55) 20 -hydroxyflavone 7-O-b-glucopyranoside 

(Macrophylloside) 

(56)  Isorhamnetin 3-O-b-glucopyranosyl-(1Ą2) 

(Colombo et al., 

2017; Colombo, et 

al., 2014; Elseret al., 

2016; Fico et al., 

2007; Valant-

Vetscheraet al., 

2009b) 
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gentiobioside 

(57) Quercetin 3-O-b-glucopyranosyl-

(1Ą2)gentiobioside 

P. daonensis (58) Isorhamnetin 3-O-b-glucopyranoside  

(59)  Isorhamnetin 3-O-neohesperidoside  

(60)  Isorhamnetin 3-O-[(2-O-a-rhamnopyranosyl-

6-O-b-glucopyranosyl)-b-glucopyranoside]  

(61)   Quercetin 3-O-neohesperidoside 

(62) Tamarixin (Tamarixetin 3-O-b-

glucopyranoside) 

(Colombo et al., 

2017; Fico et al., 

2007) 

P. denticulata (50) 5-hydroxyflavone 

(51) н-hydroxyflavone 

(52) 5,8- dihydroxyflavone 

(53) рΣн-dihydroxyflavone 

(Tokalovet al., 2004) 

P. elatior (20)   нΩ рΩ-diOMeflavone 

(22)  оΩ-OMeflavone 

(24) оΩ пΩ-diOMeflavone 

(25)  оΩ-OH- пΩрΩ-diOMeflavone 

(26) оΩ-OH- пΩрΩ-MetDioxflavone 

(28)  оΩΣпΩΣрΩ-triOMeflavone 

(30)  оΩΣрΩ-diOH-пΩ-OMeflavone 

(36)  рΣсΣнΩΣоΩΣсΩ-penta-OMeflavone 

(79)   пΩ -methoxy kaempferol-3-O-b-

glucuronopyranoside  

(80) Kaempferol-3-O-b-glucuronopyranoside  

(astragalin) 

(81)  Quercetin-3-O-b-glucuronopyranoside  

(82)  Quercetin 3-O-b-glucopyranoside 

(Isoquercitrin)  

(58)  Isorhamnetin 3-O-b-glucopyranoside  

(83)  Isorhamnetin 3-O-rutinoside  

(Budzianowski et al., 

2007.; Colombo et 

al., 2017; Mostafa et 

al., 2014; 

PetitjeanFreytetet al., 

1993; Valant-

Vetscheraet al., 

2009) 
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(84)  Kaempferol 3-O-rutinoside  

(65) Quercetin 3-O-a-rhamnopyranosyl-(1Ą6)-b-

glucopyranoside (Quercetin 3-O-rutinoside) 

(Rutin) 

(92) Quercetin 3-O-beta-D-galactopyranoside 

(hyperoside) 

P. farinosa (16)  flavone 

(17)   нΩ-OHflavone 

(23) оΩ пΩ-diOHflavone 

(29) 3,5-diOHflavone 

(31)  пΩ-OHflavone 

(32)  рΩ-OHflavone (primuletin) 

(33) рΣнΩ-diOHflavone 

(38) 5,8-diOHflavone (Primentin) 

(72)    оΩ -O-(b-galactopyranosyl)-нΩ -

hydroxyflavone 

(73)    Kaempferol 3-O-a-rhamnopyranosyl-(1Ą3)-

O-[a-rhamnopyranosyl-(1Ą6)]-O-b-

galactopyranoside 

(74)   Kaempferol 3-O-a-rhamnopyranosyl-(1Ą3)-

O-[a-rhamnopyranosyl-(1Ą6)]-O-b-

glucopyranoside  

(75)    Kaempferol 3-O-όнέΣсέ-di-O-a-

rhamnopyranosyl)-b-glucopyranoside (Clitorin) 

(Colombo et al., 

2014, 2017; 

Colombo, et al., 

2014; Valant-

Vetscheraet al., 

2009) 

P. frondosa (16)  flavone 

(17)   нΩ-OH-flavone 

(32) рΩ-OH-flavone (primuletin) 

(33)  рΣнΩ-diOH-flavone 

(Colombo et al., 

2017; Valant-

Vetscheraet al., 

2009) 

P. glaucescens (16)  flavone 

(21) нΩ-OH- рΩ-OAcflavone 

(32) рΩ-OHflavone (primuletin) 

(38) 5,8-diOHflavone (Primentin) 

(Colombo et al., 

2017; Bhutia et al., 

2012; Elseret al., 

2016) 
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P. glutinosa (13) нΩΣ н-diOH chalcone 

(15) нΩΣ нΣо-triOHchalcone 

(32) рΩ-OHflavone (primuletin) 

(Colombo et al., 

2017; Bhutia et al., 

2013; Elseret al., 

2016) 

P. helleri (16)  flavone 

(17)   нΩ-OHflavone 

(18)  нΩ-OMeflavone 

(19)  нΩ рΩ-diOHflavone 

(31) пΩ-OHflavone 

(32) рΩ-OHflavone (primuletin) 

(33) рΣнΩ-diOHflavone 

(34)  5-OH-нΩ-OMe-flavone 

(37)  5,7-diOHflavone (Chrysin) 

(38)  5,8-diOHflavone colombo (Primentin) 

(41)  7,8-diOHflavone 

(Colombo et al.,2014, 

2017; Valant-

Vetscheraet al., 

2009) 

P. hirsuta (16)  flavone 

(18) нΩ-OMeflavone 

(21)  нΩ-OH- рΩ-OAcflavone 

(38) 5,8-diOHflavone (Primentin) 

(44) Apigenin 

(45) Apigenin 7-Me 

(46) Kaempferol 

(47) Kaempferol 3-Me 

(48)Naringerin 

(63)   Kaempferol 3-O-a-rhamnopyranosyl-(1Ą2)-

b-glucopyranoside (Kaempferol 3-O-

neohesperidoside) 

(64)   Kaempferol 3-O-a-rhamnopyranosyl-(1Ą2)-

O-b-xylopyranosyl-b-glucopyranoside 

(Colombo et al., 

2017; 

Bhutia et al., 2012; 

Elseret al., 2016; Fico 

et al., 2007) 

P. latifolia (16)  flavone 

(18)  нΩ-OMeflavone 

(Colombo et al., 

2017; Colombo et 

al.,2014;Elseret al., 
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(21) нΩ-OH- рΩ-OAcflavone 

(22) оΩ-OMeflavone 

(38) 5,8-diOHflavone (Primentin) 

(63)   Kaempferol 3-O-a-rhamnopyranosyl-(1Ą2)-

b-glucopyranoside (Kaempferol 3-O-

neohesperidoside) 

(65)   Quercetin 3-O-a-rhamnopyranosyl-(1Ą6)-b-

glucopyranoside (Quercetin 3-O-rutinoside) 

(Rutin) 

2016) 

P. marginata (16)  flavone 

(17)   нΩ-OHflavone 

(32) рΩ-OHflavone (primuletin) 

(38) 5,8-diOHflavone (Primentin) 

(Colombo et al., 

2017; Bhutia et al., 

2013; Elseret al., 

2016) 

P. minima (16)  flavone 

(21) нΩ-OH- рΩ-OAcflavone 

(32) рΩ-OHflavone (primuletin) 

(38)  5,8-diOHflavone (Primentin) 

(Colombo et al., 

2017; Elseret al., 

2016) 

P. nutans (13)  нΩΣ н-diOH chalcone 

(16)  flavone 

(17)   нΩ-OHflavone 

(18)  нΩ-OMeflavone 

(19)  нΩ рΩ-diOHflavone 

(23) оΩ пΩ-diOHflavone 

(32) рΩ-OHflavone (primuletin) 

(Colombo et al., 

2017; Valant-

Vetscheraet al., 

2009) 

P. palinuri (12) нΩΣ ʲ-diOH chalcone 

(13) нΩΣ н-diOH chalcone 

(14ύ нΩ-OH-2-OMechalcone 

(16)  flavone 

(17) нΩ-OHflavone 

(18) нΩ-OMeflavone 

(Colombo et al., 

2017; Bhutia et al., 

2013; Iinumaet al., 

2006) 
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(19) нΩ рΩ-diOHflavone 

(21) нΩ-OH- рΩ-OAcflavone 

(32) рΩ-OHflavone (primuletin) 

(33) рΣнΩ-diOHflavone 

(39)  рΣуΣнΩ-triOHflavone 

(42)  уΣнΩ-diOHflavone 

(43)   уΣнΩΣрΩ-triOHflavone-рΩ-benzoate 

P. spectabilis (40)  тΣоΩΣпΩ-triOMequercetin 

(66)   Apigenin 6-C-a-arabinofuranoside  

(67)   Apigenin 6,8-di-C-b-glucopyranoside  

(68)  Kaempferol 8-C-b-glucopyranoside  

(69)  Luteolin 7-O-a-arabinofuranosyl-8-C-b-

glucopyranoside  

(70)   Quercetin 3-O-gentiobioside  

(71)    Quercetin 3-O-sophoroside 

(Colombo et al., 

2017; Vitaliniet al., 

2011) 

P. veris (16)  flavone 

(17)   нΩ-OHflavone 

(20)  нΩ рΩ-diOMeflavone 

(22) оΩ-OMeflavone 

(24) оΩ пΩ-diOMeflavone 

(25) оΩ-OH- пΩрΩ-diOMeflavone 

(27)  оΩ-OMe- пΩрΩ-MetDioxflavone 

(28)  оΩΣпΩΣрΩ-triOMeflavone 

(35) рΣсΣнΩΣсΩ-tetra-OMeflavone 

(58) Isorhamnetin 3-O-glucopyranoside 

(85) Isorhamnetin 3-O-(rhamnopiranosyl)-

robinobioside 

(86)  Isorhamnetin 3-O-robinobioside  

(87)  Kaempferol 3-O-robinobioside  

(Apelet al., 2017; 

Budzianowski et al., 

2005; Colombo et al., 

2017; Huck et al., 

2000; Karl et al., 

1981; Valant-

Vetscheraet al., 

2009) 

Chintiroglou  et al., 

2021) 

https://pubmed.ncbi.nlm.nih.gov/?term=Chintiroglou+PI&cauthor_id=34474489
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(84)  Kaempferol 3-O-rutinoside  

(88)Limocitrin 3-O-glucopyranoside  

(57)  Quercetin 3-O-b-glucopyranosyl-(1Ą2) 

gentiobioside 

(70) Quercetin 3-O-gentiobioside  

(89) Quercetin 3-O-(rhamnopyranosyl)-

robinobioside 

(90) Quercetin 3-O-robinobioside  

(82) Quercetin 3-O-b-glucopyranoside 

(Isoquercitrin)  

(85)  Isorhamnetin 3-O-rutinoside  

(65) Quercetin 3-O-a-rhamnopyranosyl-(1Ą6)-b-

glucopyranoside (Quercetin 3-O-rutinoside) 

(Rutin)  

(91) оΩ ΣпΩ ΣрΩ -trimethoxyflavon 

(93) Kaempferol 7,4'-dirhamnoside 

(94)  Quercetin 3-O-b-glucopyranosyl-(1Ą2) ς 

(1Ą6) glucopyranoside 

(95)  isorhamnetin 3-O-b-glucopyranosyl-(1Ą2) ς 

(1Ą6) glucopyranoside 

(96)  Kaempferol 3-O-b-glucopyranosyl-(1Ą2) ς 

(1Ą6) glucopyranoside 

(97)Rutin (Quercetin-3-rutinoside) 

(98)  isorhamnetin 3-O-b- glucopyranosyl (1Ą6) 

glucopyranoside 

(99) Kaempferol -3-rutinoside (nicotiflorin) 

(100) isorhamnetin -3-rutinoside 

P. villosa (49)Naringerin 7,4-diMe (Colombo et al., 

2017; Elseret al., 

2016) 

P. vulgaris (16)  flavone 

(21) нΩ-OH- рΩ-OAcflavone 

(22) оΩ-OMeflavone 

(24) оΩ пΩ-diOMeflavone 

(25) оΩ-OH- пΩрΩ-diOMeflavone 

(28) оΩΣпΩΣрΩ-triOMeflavone 

(Colombo et al., 

2017; Colombo et al., 

2014; Bhutia et al., 

2012) 
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(32) рΩ-OHflavone (primuletin) 

(34) 5-OH-нΩ-OMe-flavone 

(77) Kaempferol 3-O-glucopyranosyl-(1Ą2) 

gentiobioside 

 

 

Compound R2 R3 R4 R5 R6 a b wнΩ wоΩ wпΩ wрΩ wсΩ 

12 OH H H H H H OH H H H H H 

13 OH H H H H H H OH H H H H 

14 OMe H H H H H H OH H H H H 

15 OH OH H H H H H OH H H H H 

 

 

Compound R3 R5 R6 R7 R8 wнΩ wоΩ wпΩ wрΩ wсΩ 

16 H H H H H H H H H H 

17 H H H H H OH H H H H 

18 H H H H H OMe H H H H 

19 H H H H H OH H H OH H 

20 H H H H H OMe H H OMe H 
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21 H H H H H OH H H OAc H 

22 H H H H H H OMe H H H 

23 H H H H H H OH OH H H 

24 H H H H H H OMe OMe H H 

25 H H H H H H OH OMe OMe H 

26 H H H H H H OH MetDiox MetDiox H 

27 H H H H H H OMe MetDiox MetDiox H 

28 H H H H H H OMe OMe OMe H 

29 OH OH H H H H H H H H 

30 H H H H H H OH OMe OH H 

31 H H H H H H H OH H H 

32 H H H H H H H H OH H 

33 H OH H H H OH H H H H 

34 H OH H H H OMe H H H H 

35 H OMe OMe H H OMe H H H OMe 

36 H OMe OMe H H OMe OMe H H OMe 

37 H OH H OH H H H H H H 

38 H OH H H OH H H H H H 

39 H OH H H OH OH H H H H 

40 OH OH H OMe H OH OMe OMe H H 

41 H H H OH OH H H H H H 

42 H H H H OH OH H H H H 

43 H H H H OH OH H H Benz H 

44 H OH H OH H H H OH H H 

45 H OH H Me H H H OH H H 

46 OH OH H OH H H H OH H H 

47 Me OH H OH H H H OH H H 

48 H OH H OH H H H OH H H 

49 H Me H Me H H H OH H H 
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50 H OH H H H H H H H H 

51 H H H H H OH H H H H 

52 H OH H H OH H H H H H 

53 H OH H H H OH H H H H 

 

 

 

 

 

 

 

 

 

 

 

 

Aglycon  R3 R5 R6 R7 R8 RнΩ RоΩ RпΩ RрΩ 

Flavone 54 H H H H H H OH O-Glc H 

 55 H H H O-Glc H OH H H H 

 72 H H H H H OH O-Gal H H 

 91 H    H H H H H OMe OMe OMe 

92 93 
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Tamarixetin 62 O-Glc OH H OH H H OH OMe H 

Isorhamnetin 56 O-Gen-Glc OH H  OH H  H  OMe OH H 

 58 O-Glc OH H OH H H OMe OH  H 

 59 O-Neo OH H OH H H OMe OH H 

 60 O-Glc-Rha-Glc OH H OH H H OMe OH H 

 76 O-Gal-Rha-Rha OH H OH H H OMe OH H 

 83 O-Rut OH H OH H H OMe OH H 

 85 O-Rob-Rha OH H OH H H OMe OH H 

 86 O-Rob OH H OH H H OMe OH H 

Quercetin 57 O-Gen-Glc OH H OH H H OH OH H 

 61 O-Neo OH H OH H H OH OH H 

 65 O-Rut OH H OH H H OH OH H 

 70 O-Gen OH H OH H H OH OH H 

 71 O-Sop OH H OH H H OH OH H 

 25 O-Rha-Rha-Gal OH H OH H H OH OH H 

 81 O-Glu OH H OH H H OH OH H 

 82 O-Glc OH H OH H H OH OH H 

 89 O-Rob-Rha OH H OH H H OH OH H 

 90 O-Rob OH H OH H H OH OH H 

Kaempferol 63 O-Neo OH H OH H H H OH H 

 64 O-Glc-Xyl-Rha OH H OH H H H OH H 

 68 OH OH H OH Glc H H OH H 

 73 O-Gal-Rha-Rha OH H OH H H H OH H 

 74 O-Glc-Rha-Rha OH H OH H H H OH H 

 75 O-Glc-Rha OH H OH H H H OH H 

 77 O-Gen-Glc OH H OH H H H OH H 

 79 O-Glu OH H OH H H H OMe H 

 80 O-Glu OH H OH H H H OH H 

 84 O-Rut OH H OH H H H OH H 
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 87 O-Rob OH H OH H H H OH H 

Apigenin 66 H OH Araf OH H H H OH H 

 67 H OH Glc OH Glc H H OH H 

Luteolin 69 H OH H O-Araf Glc H OH OH H 

Limotricin 88 O-Glc OH H OH OMe H OMe OH H 

 

ʃɹɿɮɼɮʅ оΥ ʃʰˊʱʴ˖ʴʰ ʰ˄ʻˇˁˎʰ˄ʽ˄˗˄ ˋˍˇ ʴʷ˄ˇˌ Primula 

P. veris (94) Leucocyanidin 
(95) Leucodelphinidin 

(Apelet al., 2017) 

 

 

 

ʃɹɿɮɼɮʅ пΥ ʆʶˊˉʷ˄ʽʰ κ ˋʰˉ˖˄ʾ˄ʶˌ ˋˍˇ ʴʷ˄ˇˌ Primula 

P. veris (96)priverosaponin B-22-acetate 

(97)primulasaponin I 

(98)primulasaponin II 

(Colombo et al., 2017; 

aǸƭƭŜǊ et al., 2006) 

P. elatior L. (96)priverosaponin B-22-acetate 

(PSap4) 

(97)primulasaponin I 

(98)primulasaponin II (PSap5) 

(99)protoprimulagenin A (PSap1) 

(100) PSap3 

(Colombo et al., 2017; 

Fortsetzunget al., 1977; 

aǸƭƭŜǊ et al., 2006; 

Tschescheet al., 1983; 

Tschescheet al., 1975) 

P. veris (101) (E,E)-a-farnesene 

(102) Limonene 

(103) Linalool 

(Colombo et al., 2017; 

Nilsson, 1980) 

P. elatior (102) Limonene  (Colombo et al., 2017; 

Colombo et al., 2014; 

94 95 
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Gaskettet al., 2005) 

P. farinosa (104) sesquiterpene hydrocarbons (Colombo et al., 2017; 

Gaskettet al., 2005) 

P. albenensis (105) sesquiterpene hydrocarbons (Colombo et al., 2017) 

P. auricula (105) sesquiterpene hydrocarbons (Colombo et al., 2017) 

P. halleri (105) sesquiterpene hydrocarbons (Colombo et al., 2017) 

 

 

 

 

 

ʃɹɿɮɼɮʅ рΥ ɼʽ˄ˈ˄ʶˌ ˋˍˇ ʴʷ˄ˇˌ Primula 

101 102 103 
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P. obconica (106a) 2-Methoxy-6-n-pentyl-p-benzoquinone (primin) 

(106b) longer chain primin homologue 

 

(Basbulbul 

Gamze et al., 

2008; Colombo 

et al., 2017) 

P. farinosa (107) Quinone 4-oxoisophorone 

 

(Colombo et al., 

2017; Gaskettet 

al., 2005) 

 

ɄȽɁȷȾȷɆ 6: Ⱦɖɟɞɑ əŬɘ ɏɚŬɘŬ ůŰɞ ɔɏɜɞɠ Primula 

 

P. veris (107-114) 1-phenylalkane1,3-diyl diacetates 

(115-120) 3-oxo-1-phenylalkan-1-yl acetates 

(121-128) 1-phenylalkane-1,3-diones 

(129-137) 1-hydroxy-1-phenylalkan-3-ones 

(138-194) sec-alcohols (2- to 10-alkanols) 

(195-204) 2-methylalkanoic acids 

(205-212) 3-methylalkanoic acids  

(212-274) Long chain acids 

όwŀŘǳƭƻǾƛŏet al.,  2021) 
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