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Methods for analysis of procyanidins (condensed tannins) and their oxidation products in foods

Our research group

The flavanol unit (catechin unit)

Colourless and highly water soluble

Their direct observation in plant tissues 

HPLC analysis of the Thiolysis or reaction media

Application on purified apple procyanidin fractions And what about acidolysis associated to LC-MS for the exploration of procyanidin oxidation products ?

Oxidation kinetic of a cider apple juices Specific markers of oxidative coupling products between tannins and other polyphenols

Conclusion

• Procyanidins/condensed tannins ) show a great diversity of molecular structure, in particular the large size distribution, the nature of the constitutive units, the branching… • Important consequences in terms of "functional properties" : solubility, interactions with macromolecules (proteins, polysaccharides..), bio-accessibility, etc…

• Analytical method still need to be developed in particular for the exploration of the oxidized compounds

FoodFigure 10 :From

 10 Figure 10 : Effets du degré de polymérisation (DP) des procyanidines sur les notes d'astringence (A) et d'amertume (B) (d'après Symoneaux et al., 2014a).

  Photonic microscopy…. ….coupled to DMCA staining : specific reaction of Flavanols with aldehydes

•

  of polymerisation (DPn = all units/ term. units ratio) -Concentration (sum of the concentrations of all units) For instance, DPn = 70 for this aqueous-acetone extract from Avrolles From Guyot et al., J. Agric. Food Chem., 2001 HPLC analysis of the Thiolysis or Phloroglucinolysis reaction media Direct application on apple samples (powders, freeze-dried juices or ciders) Cider apple (Var. Kermerrien) Direct analysis (crude methanol extract) Guyot et al., Meth. Enzym, 2001 Highly variable proportions • From very low to highly polymerised tannins Sanoner et al., J. Agric Food Chem., 1999 Acidolysis conditions should be optimized according to sample type Example of condensed tannins in Rapeseed hulls Yu et al., to be submitted to J.Agric. Food Chem. reactions that may deeply modify the structure of proanthocyanidins/condensed tannins Most of the polyphenols are concerned by oxidation…in particular tannins (…many catechol groups) The limit of UV detection for LC analysis of oxidized polyphenols UV 280 nm Retention time (min) Oxidized polyphenols do not give well-resolved peaks on UV Chromatograms UV chromatogram of a Oxidized versus Non Oxidized cider apple juice NOX OX Overall oxidative reactivity: phenol, catechol groups are first converted to highly reactive intermediates (quinones, semiquinones, phenoxy radicals..…A great diversity of oxidation products…Selectivity of Mass Spectrometry coupled to LC (HPLC/UPLC) is of great help for analysis oxidized tannins

  

  

  

  

  

  

  

  

  

Mass spectrometry coupled to LC is of great help for oxidized tannins analysis
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