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des établissements d'enseignement et de recherche français ou étrangers, des laboratoires publics ou privés.

The quantification of the total PAC fraction is performed by a depolymerization reaction: phloroglucinolysis reaction in acid environment and in the presence of a nucleophilic agent in excess. Noticeably, some of the acidolysis products (i.e. products with molecular ions at m/z 289 and m/z 699, corresponding to epicatechin and procyanidin A2 phloroglucinol adduct, respectively) gave a problematic overlapping with anthocyanins which rendered impossible accurate UV-visible quantifications (figure 2).

Therefore, a further purification step was optimized in order to remove anthocyanins. Solid phase extraction (SPE) on cation exchange resin was used to remove anthocyanins efficiently (figure 3).

 Development of a qualitative and quantitative method adapted to cranberry proanthocyanidins containing A-type linkages: phloroglucinolysis reaction, SPE removal of anthocyanins, optimization of HPLC separation and detection.

First investigation of the polyphenols profile of a Cranberry extract was performed by high performance liquid chromatography (HPLC) in tandem with an ion trap mass spectrometer (MS) and a PDA UV-visible detector. A mixture of acetone/water/formic acid (70/29/1 v/v/v) enabled efficient extraction of proanthocyanidin oligomers in cranberry, including those of the A-type.

The following products of the phloroglucinolysis reaction were quantified : epicatechin (EC), the phloroglucinol adduct of epicatechin (EC-PLG), the A2 dimer (A2) and the phloroglucinol adduct of A2 dimer (A2-PLG). In addition we have verified that no loss of proanthocyanidins occurred after SPE purification (Figure 4).

Excepted for A2-PLG, all reaction products were quantified according to their own calibration curve. The method allows the quantification of total proanthocyanidins and the overall characterization of the nature and proportion of the structural units (Table 2) [3 Among polyphenols, proanthocyanidins (PAC) (i.e. condensed tannins) are widespread plant and food components which are largely involved in some crucial organoleptic qualities including color, bitterness and astringency. In addition, the nutritional properties have been extensively studied in the two last decades showing that these components may exhibit various activities as antioxidant, agents and urinary tract infections [1]. Proanthocyanidins, in cranberry are flavanol oligomers and polymers characterized by the presence of A-type and type B interflavan linkages (Figure 1) [2]. Acid depolymerization in the presence of a nucleophilic agent is well-adapted to their complete characterization (nature of the flavanol units, the average degree of polymerization) and their quantification. However, the A-type links are resistant to depolymerization. This work aims to develop and optimize the extraction steps, the phloroglucinolysis reaction and the HPLC profiling for A-type proanthocyanidins in cranberry extracts. 2012). Flavan-3-ols and proanthocyanidins. Handbook of analysis of active compounds in functional foods. L. M. L. Nollet and F. Toldra. Boca Raton, CRC press: 317-348.

[2] Foo, L. Y., Y. R. Lu, A. B. Howell and N. Vorsa (2000). "The structure of cranberry proanthocyanidins which inhibit adherence of uropathogenic P-fimbriated Escherichia coli in vitro." Phytochemistry 54(2): 173-181.

[3] J. KENNEDY et al. J. Agric.Food Chem vol49-2001: 1740-1746 HPLC PROFILING CONCLUSION Development of a reliable qualitative and quantitative analytical method for procyanidins in cranberry and its derivatives including A-type procyanidins even in highly polymerized state.

 Flesh : DPn = 6.0 ± 0.1 %A = 25.7 ± 0.4 Total PAC (g/kg) = 1,0 ± 0,1 Skin: DPn = 9.7 ± 0.5 %A = 18.5 ± 0.8 Total PAC (g/kg) = 6.5 ± 0,7 Seeds : DPn = 4,1 ± 0.4 %A = 27.4 ± 1.0 Total PAC (g/kg) = 6.9 ± 0,7 
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Figure 3 :

 3 Figure 3: chromatogram at 520 nm of a sample before (a) and after (b) SPE purification.

Figure 2 :

 2 Figure 2: Proanthocyanidins extracted ions MS chromatogram (a) and UV-Visible 520 nm chromatogram (b) showing overlapping between proanthocyanidins and anthocyanidins.

Figure 1 :

 1 Figure 1: Structure of proanthocyanidins showing A-type links as terminal unit (a) or as extension units (b), the phloroglucinolysis reaction gives four products : epicatechin (m/z 289), the epicatechin phloroglucinol adduct (m/z 413), the A2 dimer (m/z 575) and the phloroglucinol adduct of the A2 dimer (m/z 699)[3].

Table 1 :

 1 identification of molecules of interest.
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figure 4: HPLC-UV analysis of the phloroglucinolysis reaction products. Comparison between solvent extraction (LE) and solvent extraction followed by SPE extraction.

Table 2 :

 2 A-type proportion, average degree of polymerization of proanthocyanidins in dried cranberries powder.
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