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Method S1. Determination of the condensed tannin content of the extracts of the aerial parts of 

sunflowers. 

The vanillin assay [1] was used to determine the content of condensed tannins in the extracts of 

sunflowers at various growth stages. Briefly, the vanillin/HCl reagent was prepared by dissolving 1.5 

g vanillin in 250 mL of 4% (v/v) hydrochloric acid in methanol. Aliquots of 5 mL of this reagent were 

mixed with 1 mL extract solutions (2 mg/mL). The mixtures were left to stand at ambient temperature 

for 20 min and absorbance was then measured at 500 nm (Beckman DU 7500 spectrophotometer, 

Beckman Instruments, Fullerton, CA, USA) against a blank containing extract solutions and 4% (v/v) 

hydrochloric acid in methanol (without vanillin). 

Under the above conditions, the pink color of the reaction products did not develop, and the 

absorbance values were at the level of the limit of detection. The condensed tannins were not 

determined in the extracts. 
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Figure S1. UV-DAD spectra of phenolic compounds of the extracts of the aerial parts of sunflowers. 

Identified compounds: neochlorogenic acid (1), caffeic acid hexose (2), chlorogenic acid (3), 

cryptochlorogenic acid (4), 3,4-di-O-caffeoylquinic acid (5), 3,5-di-O-caffeoylquinic acid (6) and 4,5-di-O-

caffeoylquinic acid (7). 
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Caffeic acid hexose (compound 2) 

 



 

 

Chlorogenic acid (compound 3) 

 

 

 



Cryptochlorogenic acid (compound 4) 

 

 

 

3,4-Di-O-caffeoylquinic acid (compound 5) 

 



 

 

3,5-Di-O-caffeoylquinic acid (compound 6) 

 

 

 



4,5-Di-O-caffeoylquinic acid (compound 7) 

 

 

Figure S2. MS/MS spectra of phenolic compounds identified in the extracts of aerial parts of 

sunflowers. 


