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Table S1. Dissolved oxygen measured after bottling. Mean value + standard deviation.
Different letters indicate the significant differences between samples in one column according

to Tukey’s test, p < 0.05.

Bottle Wine
Wines temperature Dissolved oxygen (mg.L'l)
volume (L) °C)
0.75 20.4 0.12
0.75 20.4 0.12
CR1 0.125+0.012
0.75 20.4 0.14
0.75 20.6 0.12
0.75 20.5 0.14
0.75 20.2 0.14
LR1 0.120+0.02°
0.75 20.2 0.10
0.75 20.6 0.10
0.75 20.5 0.11
0.75 20.2 0.14
LR2 0.115+0.02°
0.75 20.2 0.09
0.75 20.2 0.12
0.75 20.8 0.13
0.75 20.7 0.09
LR3 0.108 + 0.02°
0.75 20.6 0.11
0.75 20.8 0.10
0.75 20.6 0.11
0.75 20.3 0.09 a
LR4 0.103 £ 0.01
0.75 20.3 0.11
0.75 20.6 0.10
0.75 20.6 0.16
0.75 20.3 0.11 a
CR2 0.135 + 0.02
0.75 20.3 0.14
0.75 20.5 0.13
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39  Table S2. Fragmentor and collision energy for each MRM transitions

40
Molecules MRM Fragmentor Collision
transitions energy 4
2915139 100 24
Catechin 291->147 100 16 42
291->123 100 36 o
2915139 100 88
Epicatechin 291->147 100 24 44
291->123 100 16
3075139 110 24 *
Epigallocatechin 307>195 110 24 46
307->163 110 12
4435123 100 4 47
Epicatechin-3-O-gallate 443->273 100 36 48
443->139 100 28
579127 140 3249
Dimer B1 579->139 140 28 50
579->123 140 72
579->127 140 36 51
Dimer B2 579->139 140 32 5o
579->123 140 76
579->127 130 40 53
Dimer B3 579->139 130 32
579->123 130 80 >4
579->127 140 40 55
Dimer B4 579->139 140 36
5795123 140 go 26
493->331 130 24
Malvidin-3-O-glucoside 493->315 130 60
493->287 130 60
371>127 100 44
Epicatechin-SO3H 3715289 100 8
371>135 100 20
517->355 140 20
Vitisin B 517->339 140 60
517->266 140 60
Vitisin A 561->399 140 60
561->383 140 20
809->357 220 48
Malvidin-ethyl-catechin 809->341 220 96

809->115 220 200
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Figure S1. NMR spectra and assignment of synthetized compounds

e Epicatechin-SO;H

'H NMR (400 MHz, DMSO) 6 6.89 (dd, J = 2.0, 0.6 Hz, 1H), 6.74 — 6.67 (m, 1H), 6.64 (ddd, J = 8.1, 2.0, 0.6 Hz, 1H), 5.85 (d, J = 2.4 Hz, 1H), 5.83 (d, J = 2.4 Hz, 1H), 5.23

(d, 1H), 4.29 (t, J = 1.4 Hz, 1H), 3.75 (d, 1H).
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e VitisinB

'H NMR (400 MHz, DMSO) 5 8.57 (d, 1H), 7.79 (s, 2H), 7.42 — 7.38 (m, 1H), 7.18 (d, J = 1.9 Hz, 1H), 4.71 (d, J = 7.8 Hz, 1H), 3.92 (s, 3H), 3.53 — 3.46 (m, 1H), 3.46 —

3.42 (m, 1H), 3.28 (dd, J = 11.8, 5.6 Hz, 1H), 3.22 (t, J = 8.8 Hz, 1H), 3.13 (dd, J = 16.0, 6.4 Hz, 1H), 3.08 — 3.00 (m, 1H).
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e Malvidin-ethyl-catechin

'H NMR (400 MHz, DMSO) 5 8.73 (d, J = 3.6 Hz, 1H), 7.83 (d, J = 4.8 Hz, 2H), 6.75 (d, J = 4.7 Hz, 1H), 6.4 (dt, J = 16.0, 8.0 Hz, 1H), 6.27 (d, J = 1.8 Hz, 1H), 6.14
(d, J = 10.0 Hz, 1H), 5.97 (d, J = 8.2 Hz, 1H), 5.31 (dd, J = 32.7, 7.1 Hz, 1H), 5.04 (dg, J = 23.0, 7.4 Hz, 1H), 4.06 (dd, J = 52.5, 8.3 Hz, 1H), 3.87 — 3.78 (m, 6H), 3.74 —

3.42 (m, 6H), 3.27 (td, J = 9.0, 3.8 Hz, 1H), 2.75 (td, J = 16.3, 5.8 Hz, 2H), 2.31 (dt, J = 13.0, 6.8 Hz, 3H), 1.72 (dd, J = 9.4, 7.7 Hz, 3H).

. Y

~75000
~70000

~65000

~55000
~50000

-45000

~35000
.—30000
~25000
;20000
~15000
-10000

~5000

~-5000

== A N2 NV N\ Ngem———
SE(@) || 6E (@) 8¢ (da) 5, 3" OMe (m) 4P (d)
644 5.97 5.04 3.82 231
4c(d) 28 6B(d) [GA(d} 6D (d) 1"(dd) [ZF(dd} 3F(ed) | | 4Fe (d) 84 (dd)
8.73 7.83 675 6.27 531 4,06 37 2.75 172
H H H H = — = = = =
OH 6.14 358
HO 4 5, <t
N N Y ¥3
o -
5”/ \1i/ o \T/ Non <|>
E
3" OH
H0/4~\3v%2‘ 8c—8d o F \4,/
| o | =l DMS0-46
HO. 0. 1 5"
oH ~, W N g
I~ 1 <]
6 /43\/3\
5 4 O 1" '~ —OH
| HO—_ "/‘3“\ "//OH
OH s / 4
HO
2'B.6B
8d
4Fb
f L — AR 7 il i Gk L L
1.00 2.01 1.151.101.011.10 .01 1.211.01 1.246.676.481.13 119 117 3.15
I I | 1 1 1 T b 1 1 ] 1 y 1 o] 1 » I I T y 1 1 1 % I T ! b I I 1 i}
20 115 110 105 100 95 9.0 85 8.0 75 7.0 5.0 45 4.0 35 3.0 2.5 2.0 15 1.0 0.5

65 6.0 55
fi (ppm)



118  Figure S2. Example of H' NMR quantification by ERETIC2 methodology: vitisin B

Concentration Average: 8.5860 mM

RMSD%: 0.00

Spectrum Data:

Dataset. F:/BckupOrion_Actuel/Mnova/2023_Bckup_400MHz/080423_LUG_01/1/fid
Acquisition Date: 2023-08-04T08:56:14

Spectrometer: Avance NEO 400 INRAE

Probe: Z175994_0028 (PA BBI 40051 H-BB-D-05 Z H-SCR)
P1:8.13

Receiver Gain: 101

MNumber of Scans: 1

Parameters:

Multiplet Integration Method: EditedSum with GSD Peak Picking
Reference Integration Method: Peaks with GSD Peak Picking
Concentration Method: Concentration Conversion Factor
Concentration Conversion Factor: 0.00000648 mM (GA_01 @ 98.33mM)
Parameters for Reference:

-Receiver Gain: (101.00)

-Number of Scans: (1)

-Pulse Length: (T)

-Pulse Program: zgpr

-Instrument Name: ag400

119
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120  Table S3. Formal potential (E’;) of the standard polyphenols in model wine solution (pH 3.6) using

121  SWCNT-SPCE. Mean value + standard deviation. Different letters indicate the significant differences

122 between samples in one column according to Tukey’s test, p < 0.05.

123 Formal potential (E’o in mV vs. Ags) for
Standards

124 SWCNT-SPCE)

125 Catechin 117.2+1.2°

126 Epicatechin 1108 +1.2°

127 Malvidin-3-O-glu 358.9+2.4"°

128 Vitisin B 383.3+1.4°

129 Epicatechin-SO3H 105.8+2.5°

130 Malvidin-ethyl-catechin 111.1+3.2°

131

132

133

134

135

136  Table S4. Matrix effect (Z-score) coefficient calculated for two Syrah red wines compared to

137  model wine

Z-score

RW; RW;
Catechin 1.236 2.543

Epicatechin 4.959 2.3
Epigallocatechin 3.239 2.133
Epicatechin-3-O-gallate 1.004 1.333
Dimer B1 1.183 0.998
Dimer B2 1.304 1.176
Dimer B3 5.03 5.106
Malvidin-3-O-glucoside 2.083 2.168
Epicatechin-SO3H 1.183 0.998
Vitisin B 1.052 2.011
Malvidin-ethyl-catechin 5.381 6.506

138

139



140  Table S5. Characterization of Syrah red wines samples before ageing. Mean value + standard deviation
) _V(_)Iatile 1 - 1 1 Free SO, (mg.L" Total SO Ethanol %
Wines acidity (g.L" Total acidity pH Cu (mg.L™) Fe (mg.L™) g ' N
) (mg.L™) (viv)
of H,S04)
CR1 0.31+0.00 2.74 £0.00 3.81+£0.00 0.45+0.01 2.20 £0.00 29.3+0.58 54.7 £0.58 12.95 +0.01
LR1 0.51 +0.00 2.74 £0.00 3.94 £0.00 0.36 £ 0.00 3.13+0.06 30.7+1.15 70.0 £0.00 14.26 +0.01
LR2 0.41 +0.00 2.72 £0.00 3.73+0.00 0.44 +0.01 2.17 £0.06 30.0 £0.00 50.0 £ 0.00 14.31 +0.01
LR3 0.45+0.01 2.55+0.00 3.97 £0.00 0.53+0.01 2.10 £0.00 29.0 £0.00 68.0 £ 0.00 14.75 +0.01
LR4 0.66 +0.01 3.04 £0.00 3.71+£0.00 0.42 +0.00 1.40 £ 0.00 28.7 £0.58 48.0 £ 0.00 16.16 + 0.02
CR2 0.67 £ 0.00 3.41+0.00 3.64 £ 0.00 0.34 £0.01 0.70 £0.00 25.0 £0.00 86.7 £ 0.58 13.60 + 0.01
Total . . .
. . Total dimeric . Malvidin-ethyl- . . Total
Wines monomeric Total monomeric flavanols Pyranoantho_gyanms catechin (mg.L Ep|catech|n_-l flavanols T/A ratio
anthocyanins flavanols (mg.L™) 1 (mg.L™) 1 SOzH (mg.L™) 1
1 (mg.L™) (g.L™)
(mg.L™)
CR1 352.41 + 3.52 2429+ 3.01 139.15 £ 0.40 0.27 £0.03 1.05+0.04 0.66 £ 0.02 3.11+£0.05 8.82 £0.20
LR1 246.72 +5.29 116.3 +0.43 111.9+1.15 0.39+£0.01 0.59 £0.03 0.87 £0.01 2.04 £0.05 8.26 £ 0.39
LR2 226.17 £ 0.08 141.2 +0.19 156.90 £ 2.49 1.1+0.038 1.75+£0.05 0.51+0.01 3.13+0.04 13.82+0.18
LR3 279.36 + 7.65 106.14 £ 0.59 75.29£1.18 0.42 +0.01 0.58 £ 0.00 0.40 £0.01 1.29 £ 0.05 461 +0.26
LR4 253.40 + 0.94 102.65+ 1.34 80.16 + 0.17 0.68 +0.01 0.29£0.01 0.92 £0.02 1.523 +0.04 6.01 £ 0.16
CR2 111,91 +1.43 111.58 £ 2.47 80.23 £1.08 0.59 +0.01 0.38£0.01 0.70 £0.03 1.58 £ 0.05 14.12 + 0.27




141  Table S6. Concentration of monomeric anthocyanins in mg.L™ of eq Malvidin3-O-glucoside during 24 months for each wine/cork combination ;
142  Mean value of three biological replicate ; glc = glycosidic anthocyanin ; acetyl = acetylated anthocyanins ; coum = coumaroylated

143  anthocyanins ; total = sum of each family. Mean value + standard deviation

TO T6 T12 T24
Wines  Cork

Glc Acetyl Coum  Total Glc Acetyl Coum  Total Glc Acetyl Coum  Total Glc Acetyl Coum  Total

D1 227.62 84.68 40.12 35241 135.08 49.23 20.36 204.68 97.8+ 3577 13.38 14694 5352 1888 6.36+ 78.76
+155 +153 046 +353 +473 107 +£0.06 =572 093 +0.18 05 05 +0.24 +0.26 0.3 +0.44

D2 22762 84.68 40.12 35241 133.65 48.01 1952 201.19 95.34 35.14 12.96 143.44  49.96 1771 511+ 7278

CR1 +155 +£153 +046 +£3.53 +04 +0.74 =004 £0.35 +2.2 +145 +088 +354 +087 +0.28 0.06 +0.97
D3 22762 84.68 40.12 35241 128.82 46.84 18.09 193.74 94.53 34.06 12.74 141.32 48.12 1694 538z 7044

+155 +£153 +046 +£353 383 +£123 +£091 +£593 =+171 051 +£038 +246 =046 =0.17 0.25 +0.22

D4 227.62 84.68 40.12 35241 12747 4655 17.83 19185 93.32 33.82 1211 139.25 46.08 16 + 47 % 66.78
+155 +153 +046 +£353 +£267 +116 +0.39 +4.13 +1.1 +031 +037 +1.11 +1.62 0.4 0.14 +2.13

D1 173.23 4286 30.63 246.72 110.78 28.71 16.94 156.43 85.81 22.09 14.44  122.34  49.29 14.56 10.95 74.81
+354 +£093 +£0.97 +53 +216 +£071 +£106 +£392 +£083 =+024 =+001 =+083 +006 +011 +0.12 +0.15

D2 173.23 4286 30.63 246.72 109.05 28.07 16.44 153,55 83.99 21.44 13.94 11937 47.1+ 13.87 10.08 71.04

LR1 +354 +093 =*0.97 +53 +1.6 +008 +036 +126 +125 +£0.13 031 £1.47 0.31 +0.17 £0.06 =047
D3 173.23 4286 30.63 246.72 108.43 27.96 16.53 15293 82.88 21.58 1405 1185+ 4559 136+ 964+ 68.83
+354 +£093 +0.97 +53 +214 +£103 +£169 +485 +107 +019 +£0.32 0.84 +0.51 0.11 0.13 +0.53

D4 173.23 4286 30.63 246.72 107.1 2753 1583 150.46 78.13 21.13 13.69 11295 436+ 1263 9.09%f 65.32
+354 +0.93 +097 53 +323 +0.86 +0.33 +382 +047 +056 +053 +1.56 0.55 +0.13 0.09 +0.46

D1 146.35 47.85 3197 226.17 98.72 32.23 17.22 148.17 73.15 23.42 10.97 107.54 37.35 11.09 501+ 5345
+035 +£081 049 £0.09 =212 +0.7 166 +289 +069 +£0.18 +0.14 +1 +0.12 +0.13 0.04 +0.23

D2 146.35 47.85 3197 226.17 95.47 31.33 16.39 143.18 718+ 22.52 10.49 104.82 36.13 10.87 4.72+ 51.73
LR2 +035 +081 +049 +£009 *£199 +£323 +051 *452 0.28 +086 +039 +131 +024 £0.09 0.02 +0.33
D3 146.35 47.85 3197 226.17 92.25 29.66 15.88 137.79 71.69 22.43 10.28 10441 34.74 995+ 417+ 48.86
+035 +081 +049 +0.09 +511 +099 +066 +548 +089 +055 +028 +1.68 +0.13 0.11 0.01 +0.13
D4 146.35 47.85 3197 226.17 92.68 28.96 1551 137.15 69.36 2148 939+ 10024 3268 935+ 387 459+

+035 +081 +049 +£0.09 +49 +151 +£039 +651 075 +0.86 0.29 +1.64 £0.16 0.13 0.03 0.23

D1 179.97 67.28 3211 279.36 132.76 50.05 1796 200.77 102.33 37.58 12.53 15243 57.64 21.18 7.01+ 8584
+477 +£198 +092 +£766 233 +£185 +106 *4.25 +0.6 +0.27 +0.08 =065 +£039 £0.11 0.07 +0.55

LR3 D2 179.97 67.28 3211 279.36 131.21 49.64 17.43 198.28 96.46 35.01 11.88 143.35 54.77 1936 6.55+ 80.67
+477 +£198 +092 766 327 +144 +04 +489 +136 +071 +£024 +1.24 +0.1 +0.38 0.01 +0.38

D3 179.97 67.28 3211 279.36 129.58 48,54 16.38 19449 92.78 34.49 11.52 138.78 53.62 1838 575 77.75

+477 198 +092 +7.66 +54 +26 144 +943 +229 +024 +026 +254 +04 +0.1 0.13 +0.48
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145

146

147

148

149

150

D4 179.97 67.28 3211 279.36 128.62 47.05 16.27 19194 87.87 33.81 11.22 1329+ 51.72 17.09 55+ 743=%
+477 +198 +092 +766 +033 +0.06 *045 +0.72 +0.62 +0.26 +0.35 0.54 +0.35 +0.06 0.1 0.29
D1 181.65 48.81 2294 253.4 11537 2792 1295 156.24 8148 1947 8.06+ 109.01 40.84 9.65% 4+ 545+
+0.8 +104 +£029 =095 +316 +049 +022 +269 +205 =+0.57 0.3 +2.8 +0.13 0.12 0.02 0.23
D2 181.65 48.81 22.94 2534 10949 26.23 11.71 14744 79.64 1868 7.34+ 105.66 39.08 89+ 371+ 5169
LR4 +0.8 +104 +£029 +095 +217 +174 +£0.18 +3.7 +1.48 +047 0.34 +21 +0.13 0.07 0.03 +0.04
D3 181.65 48.81 22.94 253.4 108.3 26.1+ 10.33 14472 7758 18.12 7.06+ 10276 38.34 852% 3.09%+ 49.95
+0.8 +104 +029 =095 £0.96 0.39 +025 +0.75 +091 <+0.14 0.19 +0.96 +0.38 0.08 0.03 +0.45
D4 181.65 48.81 2294 253.4 10293 2586 9.85+ 138.64 76.47 18+ 6.87+ 101.33 37.09 811+ 295+ 48.16
+0.8 +104 +£029 095 +1.13 +*045 0.41 +1.05 +1.66 0.29 0.06 +1.86 +0.19 0.14 0.02 +0.31
D1 80.93 20.74 1024 111.91 42 £ 1151 449+ 57.99 33.23 9+ 256+ 448+ 182+ 349+ 119+ 2288
+0.61 +01 *0.76 +1.43 0.51 +0.03 0.19 +0.67 *0.46 0.28 0.07 0.79 0.03 0.02 0.01 +0.02
D2 80.93 20.74 10.24 11191 4133 11.18 425+ 56.76 32.69 882+ 249+ 4401+ 1785 332+ 105 2223
CR2 +0.61 +01 +076 +143 +0.78 +£0.28 0.25 +1.2 +0.76 0.05 0.04 0.82 +0.14 0.01 0.02 +0.12
D3 80.93 20.74 10.24 11191 40.89 1091 4.09+ 55.89 31.81 842+ 241+ 4264+ 1742 316 096 2154
+0.61 +01 +076 +143 +0.89 £0.29 0.05 +119 £0.52 0.1 0.03 0.49 +0 0.05 0.01 +0.06
D4 80.93 20.74 10.24 11191 40.16 1042 399+ 5457 3151 823+ 233+ 4207+ 1698 299+ 089% 20.87
+0.61 +01 +076 +143 +0.67 +0.08 0.11 +0.84 +0.2 0.06 0.07 0.12 +0.1 0.01 0.01 +0.11




151  Table S7. Concentration of polyphenols measured by UHPLC-QqQ-MS in mg.L™ during 24 months for each wine/cork combination ; Mean

152 value of three biological replicate ; B4 was expressed in mg.L™ eq of B2 ; Vitisin A was expressed in mg.L™ eq of Vitisin B. Mean value +

153  standard deviation

Malvidin- Malvidin-
Ageng  Wine Cork Epicéeggahin- B3 B1 Catechin  Epigallocatechin B4 B2 Epicatechin E[g?ga;ﬁg?;n- Vitligsin Vitisin A cztt:grz-in cztt:grz-in
(Isomer 1) (Isomer 2)

T0 066002 o0F B0 13I8 681002 12 SEILE 10017:09 005000  GloE 042 02a " 08
o oo SR B PR sweom B BB mun omeon G5 ORF G O

- D2 | 106+004 23E 8424 ISLTAE 5491002 1099 0% g630:020 o000x000 G2r 03 * 038 Y
D3 | 1.01+0.08 9(')%‘ f f%.%% 133‘23 * 2.40 £ 0.04 1%.2‘;* 4%"12‘; *  84.99:025 0.02+0.02 Oc'fgoi O(féoi O(')‘.‘goi 1&?;

D4 | 0.86+0.11 8(';_322; f%‘_g) 125_'% * 2.36 £ 0.01 1%_%1 48(.)% * 8371044 0.02+0.01 °¢?§f Ofgot 06%01 16%301
O T/ I SO S I T

., CRU D2z | 125:006 ngilj {?‘% E;%Z j 2.26 +0.01 Z{é{ jz)'%zli 79224022  0.01+0.01 sz(zoi Z(')Zélj Zdzozli idjozli
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