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Cider is produced and consumed essentially in Europe and Canada. Astringency, bitterness, color and aroma of cider are traits related to the nature and the content in
phenolic compounds [1-3]. The benefic properties associated with apple and cider consumption is generally linked to the high antioxidant potential of these compounds. For this
reason, a great number of studies are focused on identification and quantification of phenolic compounds in apple, apple juice or cider. However, no genetic study was available for
phenolic contents in cider apple, only two teams having published their work about QTL detection in two dessert apple progenies [4-5]. The first one used a UHPLC-UV method and the
second one a HPLC-MS method to separate and quantify phenolic compounds. The UHPLC system allows a reduced analysis time and an increased resolution when compared with
the HPLC system [6]. The UV detector allows a good repeatability whereas the mass spectrometer allows a higher sensibility and selectivity, particularly when used in the selected
reaction monitoring (SRM) mode. Generally, both spectrometers are equivalent but significant differences have already been reported when comparing the phenolic compound
quantifications obtained with the HPLC-UV or HPLC-MS methods. Co-elution and matrix effects are often described to be responsible for them.

The aim of this work was to develop two methods in UHPLC-UV and UHPLC-MS/MS to separate and quantify major phenolic compounds in apple juice and usable for a further genetic
study on cider apple. The content of each phenolic compounds obtained for 120 cider progenies with both methods were then compared.
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(5 repllcates @i day) and mter—day (3 Table 1. Validation test results for the UHPLC-UV method for all compounds.
A R N N S ) Max 2 67 09991 1133 68 107
replicates in 3 different days) variations compounds except the rutin which could not be detected in UV.

Analyze of 120 different apple juices and comparison between the two methods

Two new UHPLC-UV and
¢ 120 hybrids were used to prepare apple juices which were analyzed in triplicate with the two UHPLC-MS/MS methods were developed
methods. to separate and quantify phenolic
compounds in apple juice. Both were
validated separately with the estimation
of limits of detection and quantification,
linearity, recovery and precision for the 15
major compounds of apple juice, except
' 50 w 150 o for the rutin which could not be detected
with the UV detector.
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» The major compound of apple juice is chlorogenic acid with concentrations comprised between
97.23 and 741.1 pg/mL of apple juice. Procyanidin B2 is the second major compound with
concentrations comprised between 76.2 and 355.7 pug/mL. The less concentrated compound is
rutin with a concentration comprised between 0.16 and 1.75 ug/mL.
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* The 2 quantification results were then compared for 12 phenolic compounds quantified with the .,

2 methods (example for procyanidin B1 and phloretin xyloglucoside on the Figure 3). ] :: Epicatechin g e i S S

» All compounds have shown a high correlation coefficient comprised between 0.86 and 0.99. § 200 ) '_/"/ quantify phenolic compounds in juices

» The slopes of the linear regression obtained were comprised between 0.47 and 1.32. 2 = /ﬁ""w prepared from 120 hybrj|ds of @ cider apple
* For the chlorogenic acid (slope value 1.34) a co-elution with another compound could ~ 1: A yeos 2033 progeny. The comparison of quantities
explain the overestimation of its quantification with the UV detector as suggested by B obtained with both spectrometers showed
Caporossi and collaborators (2010, [7]). 0 w0 w0 4w sw an overestimation with the mass analyzer
* For the epicatechin, 4-p-coumaroylquinic acid, quercitrin and avicularin, the low slop values UHPLCUY /i) for four compounds. The possible matrix
(0.63, 0.65, 0.78, 0.47 respectively) show an overestimation with the mass detector (or an  Figure 3. Comparison between UHPLC- effect that aff?Ct the mass quantification
underestimation with the UV detector). This has already been reported by another team, but V'\c,im:ear::a::f:i:rxlﬁizzg:fﬁftl';g shows that this type of analyzer should
no satisfactory explanation was found [8-9]. It could be a matrix effect that reduce the  apple juices for procyanidin B1 and not be necessarily the reference for the
masse response in apple juice compared to standards. Further studies are needed to  Phioretinxioglucoside compounds. phenolic  compound  quantification in
validate this hypothesis. complex matrices as apple juice.

References: B ) Acknowledgment:
[1] Lea, A.G.H. & Arnold, G.M. (1978) J. Sci. Fd Agric., 29: 478-483 (6] Ortega, N. et al. (2010) J. of Food Composition and Analysis, 23: 298- This work was financially supported by a PhD grant funding from the SFR 149 QUASAV (Structure Fédérative
[2] Song, Y. et al. (2007) Agricultural Sciences in China, 6: 607-612 305 de Recherche: Qualité et Santé du Végétal), Angers, France. The authors would like to thank the team of

[3] Herrero, M. et al. (1999) Journal of the Institute of Brewing, 18:9-13 7] Capon?ssi L etal. (2010) Chrolmatolgraphkf, 72:281-287 “Horticulture Experimental Unit” of INRA Angers-Nantes who takes care of the trees of the studied progeny.
[4] Chagné, D. et al. (2012) BMC Plant Biology, 12: 12 [8] Sallustio B.C. et al. (2011) Clinical Biochemistry, 44: 231-236

(5] Khan, S.A. et al. (2012) J. Exp. Bot., 63: 2895-2908 [9] Weingerl V. et al. (2009) Acta Chim. Slov., 56: 698-703

XXVIth INTERNATIONAL CONFERENCE ON POLYPHENOLS _ Florence, Italy, 22-26 July 2012




