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METABOLITE PROFILING OF BRUNFELSIA CALYCINA (YESTERDAY–TODAY–TOMORROW) FLOWERS UNDERGOING RAPID COLOR CHANGES USING UPLC-qTOF MS/MS
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Anthocyanins are the largest group of plant pigments responsible for colors ranging from red to violet and blue. Flowers of Brunfelsia (common name is yesterday–today–tomorrow), undergo an exceptionally rapid color change from dark purple to white, and are used as a model system for studying anthocyanin degradation. To investigate the metabolic changes occurring during the fast transition in Brunfelsia flower color we first determined the composition of the main pigments present in Bronfelsia calycina flowers (not reported earlier). This was carried out by the analysis of acidic methanol/water solution flower extracts using UPLC-qTOF-MS/MS. Elevated collision energy during MS acquisition revealed anthocyanin aglycons (anthocyanidins), which provided preliminary information regarding the anthocyanins and their exact position on the sample chromatogram. Different anthocyanins, putatively assigned on the basis of their ESI MS/MS fragmentation spectra, appeared to be acyl and glucose derivatives of Malvidin, Petunidin and Delphinidin. The use of high resolution TOF mass analyzer allowed to distinguish between acid and sugar substituents with closely related masses (e.g. hexose and caffeic acid). The most abundant anthocyanin in Brunfelsia flowers was found to be Malvidin-O-coumaroylrutinoside-O-glucoside. Since Brunfelsia and Petunia are related plant species we compared the composition of anthocyanins in between the two flowers and detected that most anthocyanins found in Brunfelsia were also identified in Petunia. To further study the metabolic events taking place before and during anthocyanin degradation we are currently conducting non-targeted metabolite profiling of Brunfelsia flowers undergoing color transition using the UPLC-qTOF-MS system in both ES(+) and ES(-) modes. LCMS chromatograms of the purple and white flowers were processed for peak peaking using the MarkerLynx program (Waters Inc.). Statistical analysis was performed in order to find the mass signals increased in the white flowers. Statistically differential mass signals were grouped into the metabolites on the basis of their intensity’s correlations across all the samples using an in-house computer program. Finally more than 150 metabolites found in ES(-) mode and more than 100 metabolites found in ES(+) modes were found. Now we are processing the identification of these differential metabolites using accurate mass information.
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