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1. NMR spectra 

1.1 1H NMR spectra 

 



 

 



 

1.2 COSY spectra 

COSY spectrum of high altitude propolis 



 

COSY spectrum of 1,3-di-p-coumaryl-2-acetyl-glycerol 



 

COSY spectrum of 1,3-diferulyl-2-acetyl-glycerol 



 



COSY spectrum of coniferyl benzoate 

 



COSY spectrum of low altitude propolis 

 



COSY spectrum of pinocembrin 

 



COSY spectrum of pinobanksin 3-O-acetate 

 



1.3 HSQC spectra 

HSQC spectrum of high altitude propolis 

 



HSQC spectrum of 1,3-di-p-coumaryl-2-acetyl-glycerol 

 



HSQC spectrum of 1,3-diferulyl-2-acetyl-glycerol 

 



HSQC spectrum of coniferyl benzoate 

 



HSQC spectrum of benzyl coumarate 

 



HSQC spectrum of low altitude propolis 

  



HSQC spectrum of chrysin 

 



HSQC spectrum of galangin 

 



HSQC spectrum of pinocembrin 

 



HSQC spectrum of pinobanksin 3-O-acetate 

 



2. IR spectra 

2.1 IR spectra deconvolution 

Red – recorded spectrum  

Green – spectrum deconvolution  

Blue – sum of deconvoluted spectrum 

 

High altitude propolis 



 



 



 



 



 

Low altitude propolis 



 



 



 



 

  



 

2.2 comparative IR spectra of propolis and pure compounds 

 

High altitude propolis 

1,3- di-p-coumaryl-2-acetyl-glycerol 

1,3-diferulyl-2-acetyl-glycerol 

Benzyl p-coumarate 

Coniferyl benzoate 



 

  

Low altitude propolis 

Chrysin 

Galangin 

Pinocembrin 

Pinobanksin 3-O-acetate 



4. Comparative UV spectra of propolis and pure compounds 

 

High altitude propolis 

1,3-di-p-coumaryl-2-acetyl-glycerol 

1,3-diferulyl-2-acetyl-glycerol 

Benzyl p-coumarate 

Coniferyl benzoate 



 

Low altitude propolis 

Chrysin 

Galangin 

Pinocembrin 

Pinobanksin 3-O-acetate 
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