
Molecules 2016, 21, 1614; doi:10.3390/molecules21121614 S1 of S1 4  

Supplementary Materials: Screening for  
Triterpenoid Saponins in Plants Using Hyphenated 
Analytical Platforms 
Bekzod Khakimov, Li Hong Tseng, Markus Godeljohann, Søren Bak and Søren Balling Engelsen 

 

 



Molecules 2016, 21, 1614; doi:10.3390/molecules21121614 S2 of S14 

 

 

 



Molecules 2016, 21, 1614; doi:10.3390/molecules21121614 S3 of S14 

 

 

 



Molecules 2016, 21, 1614; doi:10.3390/molecules21121614 S4 of S14 

 

 

 
Figure S1. Mass spectral fragmentation pattern and 1D proton NMR spectrum of tentatively 
identified saponins measured in LC-SPE-NMR/MS experiment performed on saponin enriched 
extract of the G-type B. vulgaris. Tentatively identified P-type saponins correspond to peaks 17 (A),  
18 and 20 (B), and 1 (C) in Table 2. Tentatively identified G-type saponins correspond to peaks 3 (D), 
11 (E), and 12 (F) in Table 1.  



Molecules 2016, 21, 1614; doi:10.3390/molecules21121614 S5 of S14 

 

 

 

 



Molecules 2016, 21, 1614; doi:10.3390/molecules21121614 S6 of S14 

 

 

 

 



Molecules 2016, 21, 1614; doi:10.3390/molecules21121614 S7 of S14 

 

 

 

 



Molecules 2016, 21, 1614; doi:10.3390/molecules21121614 S8 of S14 

 

 

 

 



Molecules 2016, 21, 1614; doi:10.3390/molecules21121614 S9 of S14 

 

 

 

 



Molecules 2016, 21, 1614; doi:10.3390/molecules21121614 S10 of S14 

 

 

 

 



Molecules 2016, 21, 1614; doi:10.3390/molecules21121614 S11 of S14 

 

 

 

 



Molecules 2016, 21, 1614; doi:10.3390/molecules21121614 S12 of S14 

 

 

 

 



Molecules 2016, 21, 1614; doi:10.3390/molecules21121614 S13 of S14 

 

 

 

 



Molecules 2016, 21, 1614; doi:10.3390/molecules21121614 S14 of S14 

 

 
Figure S2. Electron impact-mass spectrum (EI-MS) fragmentation patterns of 28 peaks detected 
saponin enriched extracts of the G- and P-type B. vulgaris after acidic hydrolysis of the extracts which 
allowed cleave off sugar moieties attached to aglycones. GC-MS total ion current (TIC) 
chromatograms are illustrated in Figure 7.  

 


