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Figure S1. Principal component analysis (PCA) of grapevine cane metabolic compounds in two 
vintages. Score plots of UPLC–MS-based metabolomic data from hydro-ethanolic extracts of 
canes under different crop forcing treatments (CF0, CF1, CF2). QC: Quality control samples. 
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Figure S2. VIP-scores of the OPLS-DA models performed with crop forcing as dependent 
variables on metabolomic data from grapevine canes of cv. ‘Touriga Nacional’ in the vintages of 
2019 (A) and 2020 (B). Each variable was colored according to the polyphenol class and numbers 
indicated the ID of the compound as given in Table S1.
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Table S1. List of metabolites identified after UPLC-MS-based metabolic profiling of grape cane extracts following crop forcing. 

Peak Metabolites 
class 

Compound 
assignment Rt m/z 

[M-H]- Productions (ES-) m/z 
[M+H]+ 

Productions 
(ES+) ʎmax (nm) References Identification 

confidence 

m1 Phenolic acid Gallic acid 1,94 169 - 171 - 218, 271 Standard 1 

m2 Phenolic acid Caffeic acid 3,67 179 - nd - - Standard 1 

m3 Stilbenoid DP1 E-resveratrol 10,31 227 - 229 - 305, 317 Standard 1 

m4 Flavonoid Catechin 4,83 289 578, 245, 205, 179 291 139, 123 203, 279 Standard 1 

m5 Stilbenoid DP1 E-piceatannol 8,55 243 175 - - 323 Standard 1 

m6 Flavonoid Epicatechin 5,98 289 578, 245, 203 291 139, 123, 147 202, 279 Standard 1 

m7 Flavonoid Gallocatechin 1 3,07 305 109 307 - 206 Ehrhardt et al., 2014 2 

m8 Stilbenoid DP1 E-piceid 7,78 389 227 391 - 307, 319 Standard 1 

m9 Stilbenoid DP2 Vitisinol C1 13,49 427 - 429 - - Mattivi et al., 2011 4 

m10 Flavonoid Epicatechin-3-O-gallate 7,82 441 169 443 291, 123 203, 276.7 Standard 1 

m11 Flavonoid Astilbin 8,35 449 - - - - Souquet et al., 2000 5 

m12 Stilbenoid DP2 Pallidol 9,56 453 - - - - Standard 1 

m13 Stilbenoid DP2 Z-ε-viniferin 12,73 453 - 455 - 223sh, 283,7 Mullinaci et al.,2010 3 

m14 Stilbenoid DP2 E-ε-viniferin 13,09 453 499, 255 455 349 225,7sh, 323,7 Standard 1 

m15 Stilbenoid DP2 ω-viniferin 14,18 453 266 455 - 225sh, 323 Pussa et al., 2006 3 

m16 Stilbenoid DP2 δ-viniferin 14,71 453 - 455 - 225sh, 309 Pezet et al., 2003; 
Mullinacci et al., 2010 3 

m17 Flavonoid Isoquercetin 8,23 463 301 465 - - Standard 1 

m18 Stilbenoid DP2 Ampelopsin A 8,28 469 451 471 - 281,7 Standard 1 

https://doi.org/10.20870/oeno-one.2025.59.2.8245


 

 

SUPPLEMENTARY DATA  
Teixeira, A., L. Cabral, I., Noronha, H., Ferrier, M., Gémin, M.-P., Valente, J., … Gerós, H. (2025). Canopy management through crop forcing 
impacts the metabolism of phenolic compounds in grapevine canes. OENO One, 59(2). 
https://doi.org/10.20870/oeno-one.2025.59.2.8245 

m19 Stilbenoid DP2 Scirpusin A1 9,41 469 - 471 - - Kong et al., 2010; 
Moss et al., 2013 4 

m20 Stilbenoid DP2 Scirpusin A2 10,44 469 - 471 - - Kong et al., 2010; 
Moss et al., 2013 4 

m21 Stilbenoid DP2 Restrytisol 1 6,76 471 - - - - Mullinaci et al.,2010 4 

m22 Stilbenoid DP2 Restrytisol 2 7,73 471 377, 227 - - - Mullinaci et al.,2010 2 

m23 Stilbenoid DP2 Restrytisol 3 8,29 471 - - - - Mullinaci et al.,2010 5 

m24 Flavonoid Quercetin-3-O-glucuronide 7,84 477 301 479 - 256, 355 Ehrhardt et al., 2014; 
Souquet et al., 2000 2 

m25 Flavonoid Procyanidin B1 4,28 577 289 579 291 201, 279 Standard 1 

m26 Flavonoid Procyanidin B3 4,61 577 289 579 291 201, 279 Standard 1 

m27 Flavonoid Procyanidin B4 5,25 577 289 579 139 203, 279 Standard 1 

m28 Flavonoid Procyanidin B2 5,40 577 425, 289, 137 579 139 203, 279 Standard 2 

m29 Flavonoid Procyanidin dimer 5 6,03 577 289 579 - - Rzeppa et al., 2011 2 

m30 Flavonoid Procyanidin dimer 6 6,66 577 289 579 409 202, 276 Rzeppa et al., 2011 2 

m31 Stilbenoid DP2 Resveratrol dimer 
glycoside 1 9,81 615 453 617 - - Moss et al., 2013 2 

m32 Stilbenoid DP2 Resveratrol dimer 
glycoside 2 11,21 615 453 617 - - Moss et al., 2013 2 

m33 Stilbenoid DP3 Resveratrol trimer 1 11,22 679 - 681 - - Moss et al., 2013; 
Pussa et al., 2006 4 

m34 Stilbenoid DP3 Resveratrol trimer 2 11,68 679 491 681 - - Moss et al., 2013; 
Pussa et al., 2006 2 

m35 Stilbenoid DP3 E-miyabenol C 13,41 679 453 681 - 205, 328 Standard 1 

m36 Stilbenoid DP3 Resveratrol trimer 3 13,82 679 453 681 - - Moss et al., 2013; 
Pussa et al., 2006 3 
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m37 Stilbenoid DP3 Resveratrol trimer 4 14,66 679 453 681 - - Moss et al., 2013; 
Pussa et al., 2006 3 

m38 Flavonoid Procyanidin C1 4,90 865 425, 289 867 - 279 Standard 1 

m39 Flavonoid Procyanidin trimer 2 6,27 865 289 867 - 279 Monagas et al., 2006; 
Rzeppa et al., 2011 2 

m40 Stilbenoid DP4 Resveratrol 
dehydrogenated tetramer 13,77 904 679 906 - - Ito et al., 1999 3 

m41 Stilbenoid DP4 Hopeaphenol 11,50 905 679 907 - 280,7 Standard 1 

m42 Stilbenoid DP4 Isohopeaphenol 11,89 905 717 907 - 281,7 Lambert et al., 2013; 
Moss et al., 2013 2 

m43 Stilbenoid DP4 Resveratrol tetramer 1 12,39 905 - 907 - - 
Pussa et al., 2006; 

Flamini et al., 2013; 
Moss et al., 2013 

3 

m44 Stilbenoid DP4 Resveratrol tetramer 2 14,05 905 - 907 - - 
Pussa et al., 2006; 

Flamini et al., 2013; 
Moss et al., 2013 

4 

m45 Stilbenoid DP4 Resveratrol tetramer 3 14,79 905 - 907 - - 
Pussa et al., 2006; 

Flamini et al., 2013; 
Moss et al., 2013 

3 

m46 Stilbenoid DP4 E-vitisin B 15,53 905 811 907 - 325,7 Standard 1 

m47 Stilbenoid DP4 Viniferol E 11,22 923 - 925 - - Escobar-Avello, 2021 4 

m48 Flavonoid Gallocatechin 2 4,38 305 - - - 205 Ehrhardt et al., 2014 3 

m49 Stilbenoid DP2 Vitisinol C2 14,08 427 - 429 - - Mattivi et al., 2011 4 

m50 Stilbenoid DP2 Scirpusin A3 11,96 469 - 471 - - Kong et al., 2010; 
Moss et al., 2013 4 

m51 Flavonoid Procyanidin A1 7,67 575 289 577 - 278 Standard 1 
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m52 Stilbenoid DP4 Resveratrol tetramer 4 15,36 905 717 907 - - 
Pussa et al., 2006; 

Flamini et al., 2013; 
Moss et al., 2013 

3 

m53 Stilbenoid DP3 Resveratrol trimer 5 15,51 679 - 681 - - Moss et al., 2013; 
Pussa et al., 2006 4 

m54 Flavonoid Procyanidin dimer 7 7,95 577 451 579 - - Rzeppa et al., 2011 2 

 

References 

Ehrhardt, C., Arapitsas, P., Stefanini, M., Flick, G., & Mattivi, F. (2014). Analysis of the phenolic composition of fungus‐resistant grape varieties cultivated in Italy and Germany 

using UHPLC‐MS/MS. Journal of mass spectrometry, 49(9), 860-869. https://doi.org/10.1002/jms.3440 

Escobar-Avello, D., Mardones, C., Saéz, V., Riquelme, S., von Baer, D., Lamuela-Raventós, R. M., & Vallverdú-Queralt, A. (2021). Pilot-plant scale extraction of phenolic compounds 

from grape canes: Comprehensive characterization by LC-ESI-LTQ-Orbitrap-MS. Food Research International, 143, 110265. https://doi.org/10.1016/J.FOODRES.2021.110265 

Flamini, R., De Rosso, M., De Marchi, F., Dalla Vedova, A., Panighel, A., Gardiman, M., ... & Bavaresco, L. (2013). An innovative approach to grape metabolomics: stilbene profiling 

by suspect screening analysis. Metabolomics, 9(6), 1243-1253. https://doi.org/10.1007/s11306-013-0530-0 

Ito, J., Takaya, Y., Oshima, Y., & Niwa, M. (1999). New oligostilbenes having a benzofuran from Vitis vinifera ‘Kyohou’. Tetrahedron, 55(9), 2529-2544. 

https://doi.org/10.1016/S0040-4020(99)00039-3 

Kong, Q., Ren, X., Jiang, L., Pan, Y., & Sun, C. (2010). Scirpusin A, a hydroxystilbene dimer from Xinjiang wine grape, acts as an effective singlet oxygen quencher and DNA 

damage protector. Journal of the Science of Food and Agriculture, 90(5), 823-828. https://doi.org/10.1002/jsfa.3890 

Lambert, C., Richard, T., Renouf, E., Bisson, J., Waffo-Téguo, P., Bordenave, L., ... & Cluzet, S. (2013). Comparative analyses of stilbenoids in canes of major Vitis vinifera L. 

cultivars. Journal of agricultural and food chemistry, 61(47), 11392-11399. https://doi.org/10.1021/jf403716y 

Mattivi, F., Vrhovsek, U., Malacarne, G., Masuero, D., Zulini, L., Stefanini, M., ... & Guella, G. (2011). Profiling of resveratrol oligomers, important stress metabolites, accumulating 

in the leaves of hybrid Vitis vinifera (Merzling× Teroldego) genotypes infected with Plasmopara viticola. Journal of agricultural and food chemistry, 59(10), 5364-5375. 

https://doi.org/10.1021/jf200771y 

https://doi.org/10.20870/oeno-one.2025.59.2.8245
https://doi.org/10.1002/jms.3440
https://doi.org/10.1016/J.FOODRES.2021.110265
https://doi.org/10.1007/s11306-013-0530-0
https://doi.org/10.1016/S0040-4020(99)00039-3
https://doi.org/10.1002/jsfa.3890
https://doi.org/10.1021/jf403716y
https://doi.org/10.1021/jf200771y


 

 

SUPPLEMENTARY DATA  
Teixeira, A., L. Cabral, I., Noronha, H., Ferrier, M., Gémin, M.-P., Valente, J., … Gerós, H. (2025). Canopy management through crop forcing 
impacts the metabolism of phenolic compounds in grapevine canes. OENO One, 59(2). 
https://doi.org/10.20870/oeno-one.2025.59.2.8245 

Moss, R., Mao, Q., Taylor, D., & Saucier, C. (2013). Investigation of monomeric and oligomeric wine stilbenoids in red wines by ultra‐high‐performance liquid 

chromatography/electrospray ionization quadrupole time‐of‐flight mass spectrometry. Rapid Communications in Mass Spectrometry, 27(16), 1815-1827. 

https://doi.org/10.1002/rcm.6636 

Mulinacci, N., Innocenti, M., Santamaria, A. R., la Marca, G., & Pasqua, G. (2010). High‐performance liquid chromatography/electrospray ionization tandem mass spectrometric 

investigation of stilbenoids in cell cultures of Vitis vinifera L., cv. Malvasia. Rapid Communications in Mass Spectrometry, 24(14), 2065-2073. https://doi.org/10.1002/rcm.4609 

Pezet, R., Perret, C., Jean-Denis, J. B., Tabacchi, R., Gindro, K., & Viret, O. (2003). δ-Viniferin, a resveratrol dehydrodimer: one of the major stilbenes synthesized by stressed 

grapevine leaves. Journal of agricultural and Food Chemistry, 51(18), 5488-5492. https://doi.org/10.1021/jf030227o 

Püssa, T., Floren, J., Kuldkepp, P., & Raal, A. (2006). Survey of grapevine Vitis vinifera stem polyphenols by liquid chromatography− diode array detection− tandem mass 

spectrometry. Journal of Agricultural and Food Chemistry, 54(20), 7488-7494. https://doi.org/10.1021/jf061155e 

Rzeppa, S., Von Bargen, C., Bittner, K., & Humpf, H. U. (2011). Analysis of flavan-3-ols and procyanidins in food samples by reversed phase high-performance liquid chromatography 

coupled to electrospray ionization tandem mass spectrometry (RP-HPLC-ESI-MS/MS). Journal of agricultural and food chemistry, 59(19), 10594-10603. 

https://doi.org/10.1021/jf202697j 

Souquet, J. M., Labarbe, B., Le Guernevé, C., Cheynier, V., & Moutounet, M. (2000). Phenolic composition of grape stems. Journal of Agricultural and Food Chemistry, 48(4), 1076-

1080. https://doi.org/10.1021/jf991171u 

https://doi.org/10.20870/oeno-one.2025.59.2.8245
https://doi.org/10.1002/rcm.6636
https://doi.org/10.1002/rcm.4609
https://doi.org/10.1021/jf030227o
https://doi.org/10.1021/jf061155e
https://doi.org/10.1021/jf202697j
https://doi.org/10.1021/jf991171u

