Supplementary Materials

Application of Vine-Shoot Chips during Winemaking
and Aging of Malbec and Bonarda Wines

Martin Fanzone 2%, Anibal Catania !, Mariela Assof 12, Viviana Jofré 12, Jorge Prieto 2, Daniela
Gil Quiroga 2, Juan Lacognata Sottano 2 and Santiago Sari !

1 Estacion Experimental Agropecuaria Mendoza, Instituto Nacional de Tecnologia Agropecuaria (EEA Mendoza INTA),
San Martin 3853, 5507 Mendoza, Argentina; catania.anibal@inta.gob.ar (A.C.); assof.mariela@inta.gob.ar (M.A.);
jofre.viviana@inta.gob.ar (V.].); prieto.jorge@inta.gob.ar (J.P.); sari.santiago@inta.gob.ar (5.S.)

2 Centro de Estudios Vitivinicolas y Agroindustriales (CEVA), Universidad Juan Agustin Maza, Av. Acceso Este, Lateral
Sur 2245, 5519 Mendoza, Argentina; gilquirogadaniela@gmail.com (D.G.Q.); juanilacog@gmail.com (J.L.S.)

* Correspondence: fanzone.martin@inta.gob.ar; Tel.: +54-926-146-73011

I MALBEC Il BONARDA

240+ 551
g 2201 i ig:
£ 200 E 40-
E 180+ 'g 354
- 1 m 301
=
L-: < 20

1204 154

100- 10-

C

551 % 45+
-~ B
£ 40l 5 3
g 354 % 30+
z 30 2
E 254 z
£ 204 2
< 154 =

10- "
C C CHWT CHT
Treatments Treatments

Figure S1. Anthocyanins and derived pigments of Malbec and Bonarda wines obtained applying different vine-
shoot treatments during winemaking. C, control; CHWT, untoasted vine-shoot chips; CHT, toasted vine-shoot
chips; ANT-derived pigments (pyranoanthocyanins + flavanol-anthocyanin adducts).
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Figure S2. Anthocyanins and derived pigments of Malbec wines obtained applying different vine-shoot
treatments during aging. Significant p-values by two-way ANOVA (Tukey HSD test, p <0.05) are shown in bold.
F1, aging time; F2, vine-shoot treatments; C, control; CHWT, untoasted vine-shoot chips; CHT, toasted vine-
shoot chips; 1M, 30 days; 2M, 60 days; 4M, 120 days; F-A, flavanol-anthocyanin adducts.
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Figure S3. Anthocyanins and derived pigments of Bonarda wines obtained applying different vine-shoot
treatments during aging. Significant p-values by two-way ANOVA (Tukey HSD test, p <0.05) are shown in bold.
F1, aging time; F2, vine-shoot treatments; C, control; CHWT, untoasted vine-shoot chips; CHT, toasted vine-
shoot chips; 1M, 30 days; 2M, 60 days; 4M, 120 days; F-A, flavanol-anthocyanin adducts.



Table S1. Concentration (mg/L) of individual anthocyanins of Malbec wines obtained applying vine-shoot chips during aging (Experiment B).

M 2M aM Two-way ANOVA
Compound

C CHWT CHT C CHWT CHT C CHWT CHT F1 F2 F1xF2
Dp-3-gl 417* + 052 4.00 = 012 416 + 012 409 + 0.08 ab 403 + 010 a 434 + 014 b 38 + 0.18 392 + 031 388 + 022 0.0628 0.4625 0.6912
Cy-3-gl 186 + 035 218 + 035 208 + 035 168 + 0.13 204 + 030 200 + 023 155 + 0.08 156 + 0.02 153 + 020 0.0017  0.1590 0.6962
Pt-3-gl 879 + 114 836 + 042 820 = 0.18 811 + 046 842 = 015 8.69 = 0.56 816 + 023 821 + 049 786 = 0.80 0.3428 0.9263 0.4725
Pn-3-gl 761 = 0.67 798 + 149 750 + 0.52 810 + 037 b 716 + 015 a 703 + 024 a 591 + 055 641 + 0.89 560 = 076 0.0002 0.2921 0.4626
Mv-3-gl 126.60 + 0.93 12537 + 275 123.04 + 242 12287 + 153 b 12376 + 1.07 b 11790 + 022 a 11553 + 290 114.84 = 417 101.10 = 877 <0.0001  0.0004 0.0693
Dp-3-acgl 313 + 015 326 + 0.07 315 + 0.16 265 + 074 281 + 027 265 + 0.05 283 + 0.03 283 + 0.10 267 + 021 0.0049 0.5704 0.9751
Cy-3-acgl 319 = 024 318 + 0.06 329 + 019 316 = 0.05 320 = 022 315 = 0.05 314 + 023 290 = 011 280 = 022 0.0069 0.5524 0.2403
Pt-3-acgl 562 + 037 563 + 0.13 545 + 073 498 + 020 a 571 + 030 b 569 +* 010 b 485 + 019 510 + 023 469 + 034 0.0008 0.1425 0.1558
Pn-3-acgl 624 + 047 634 + 078 591 + 041 551 + 127 576 + 038 443 + 073 288 + 072 222 + 012 212 + 038 <0.0001  0.0679 0.4858
Mv-3-acgl 1838 + 1.80 1844 + 183 1869 + 073 1868 + 149 18.64 + 0.86 1991 + 095 2126 = 035 21.83 + 086 1936 + 1.56 0.0029 0.8652 0.1319
Dp-3-cmgl 298 + 070 333 + 083 323 + 054 293 + 020 a 310 + 023 ab 359 + 027 b 319 + 017 314 + 0.04 293 = 029 0.8361 0.5639 0.4162
Mv-3-cfgl 204 = 027 199 + 017 1.88 =+ 0.19 196 =+ 024 181 + 015 1.60 + 0.08 1.62 + 006 b 153 =+ 0.08 ab 138 + 006 a <0.0001 0.0135 0.8781
Pt-3-cmgl 320 + 0.08 313 + 0.10 298 + 012 326 + 0.09 323 + 015 308 + 0.11 311 + 0.08 299 + 011 274 + 021 0.0017  0.0011 0.7603
Mvy-3-cis-cmgl 237 = 017 235 = 0.16 247 + 017 224 + 0.08 234 + 0.06 231 + 0.02 236 + 0.10 229 + 0.16 220 + 0.14 0.1520 0.9957 0.3517
Pn-3-cmgl 357 + 034 332 += 020 330 + 018 356 + 010 b 320 = 003 a 319 + 004 a 330 + 013 315 + 021 291 = 025 0.0164 0.0036 0.7882
My-3-trans-cmgl 13.60 + 046 b 1251 = 0.12 a 1217 = 004 a 1326 + 043 ¢ 1254 + 015 b 1147 + 003 a 1230 + 044 b 1163 + 0.86 ab 971 + 096 a <0.0001 <0.0001 0.1378
10-H-pyrmv-3-acgl 239 + 040 235 + 044 231 + 044 244 + 005 b 204 + 018 a 225 + 011 ab 224 + 025 223 + 010 235 + 015 0.7230 0.5113 0.6925
10-C-pyrpt-3-gl 791 + 057 803 + 0.12 754 + 030 715 + 030 699 + 040 656 + 0.18 571 + 073 568 + 031 495 + 1.05 <0.0001  0.0508 0.9597
10-C-pyrpn-3-gl 218 = 0.06 214 + 011 219 + 0.05 230 + 003 b 210 = 0.02 a 209 = 007 a 216 = 0.03 219 = 0.06 213 = 014 0.9668 0.0713 0.0531
10-C-pyrmv-3-gl 540 =+ 0.36 561 + 043 520 + 0.38 484 + 018 4.87 + 020 487 = 0.10 411 = 001 439 + 017 403 + 038 <0.0001 0.1652 0.7371
10-C-pyrmv-3-acgl 400 + 0.16 4.04 = 013 383 + 015 355 + 048 374 + 020 358 + 017 289 + 043 306 + 0.06 292 + 030 <0.0001  0.3909 0.9635
10-HP-pyrmv-3-gl 175 + 0.14 159 + 0.02 159 + 0.01 164 + 003 b 156 = 004 ab 154 + 003 a 151 + 0.08 151 + 012 146 = 0.11 0.0033 0.0322 0.5336
10-MHP-pyrmv-3-gl 119 = 0.07 112 = 0.02 113 = 0.04 1.08 + 0.03 a 1.07 = 004 a 118 + 002 b 120 = 0.07 115 = 0.08 1.17 = 0.08 0.0919 0.1528 0.2115
10-HP-pyrmv-3-acgl 125 + 011 1.06 + 0.06 1.09 + 0.03 1.05 = 0.02 a 1.05 + 002 a 111 + 001 b 1.03 + 0.02 1.00 + 0.03 099 =+ 0.03 0.0001 0.0084 0.0040
10-HP-pyrmv-3-cmgl 093 + 004 o 093 + 0.03 093 + 001 e 088 + 001 a 088 + 002 a 092 + 001 b 092 + 001 b 090 + 001 ab 089 + 001 a  0.0024 0.6505 0.0695
Myv-3-gl-Cat 1.66 = 0.05 ° 1.77 + 0.16 177 + 004 o 1.68 =+ 0.10 191 + 018 190 + 017 1.79 + 0.04 179 =+ 011 170 + 019 e 0.2589 0.1766 0.3664
Mv-3-gl-ethyl-Cat 342 + 031 ) 330 + 019 323 £ 020 e 327 + 018 312 = 010 315 + 011 269 = 0.09 272 = 0.06 249 + 014 o <0.0001 0.1455 0.7387

* Mean + SD (n = 3). Different letters in the same row for each aging time indicate significant differences among treatments (Tukey HSD test, p < 0.05). Significant p-values are shown in bold. Aging time (F1): 1M, 30 days; 2M, 60 days; 4M, 120 days. Vine-shoot treatment (F2): C, control;
CHWT, untoasted vine-shoot chips; CHT, toasted vine-shoot chips. Abbreviations: Dp, delphinidin; Cy, cyanidin; Pt, petunidin; Pn, peonidin; Mv, malvidin; 3-gl, 3-glucoside; 3-acgl, 3-(6"-acetyl)-glucoside; 3-cfgl, 3-(6"-caffeoyl)-glucoside; 3-cmg], 3-(6"-p-coumaroyl)-glucoside; 10-H,
vitisin B structures; 10-C, vitisin A structures; pypt, pyranopetunidin; pyrpn, pyranopeonidin; pyrmv, pyranomalvidin; 10-HP, p-hydroxyphenyl; 10-MHP, methoxy-hydroxyphenyl or guaiacyl; Cat, catechin.



Table S2. Concentration (mg/L) of individual anthocyanins of Bonarda wines obtained applying vine-shoot chips during aging (Experiment B).

™M 2M aM Two-way ANOVA
Compound

C CHWT CHT C CHWT CHT C CHWT CHT F1 F2 F1xF2
Dp-3-gl 1543* + 1.03 1452 + 146 1472 + 0.66 1579 + 117 b 1525 + 069 b 1244 + 023 a 969 + 065 956 + 031 864 + 026 <0.0001 0.0012 0.0334
Cy-3-gl 536 + 048 478 + 017 454 + 039 475 + 023 469 + 028 438 + 031 358 + 026 386 + 028 334 + 0.03 <0.0001 0.0079 0.1902
Pt-3-gl 2332 + 087 2069 =+ 2.02 2090 + 054 2271 + 154 b 2164 + 015 b 1759 + 103 a 1419 + 073 ab 1444 =+ 074 b 1268 + 037 a <0.0001 <0.0001 0.0092
Pn-3-gl 1650 =+ 1.12 1562 + 0.33 1451 += 078 1475 + 071 1464 = 072 1292 + 1.07 927 + 093 992 + 071 873 + 0.10 <0.0001 0.0015 0.3974
Mv-3-gl 11996 + 157 ab 12208 + 532 b 11116 + 398 a 10554 + 0.83 112.63 + 9.12 102.02 + 7.90 7399 + 578 8526 + 1149 69.65 + 294 <0.0001 0.0025 0.7699
Dp-3-acgl 352 + 050 320 + 072 344 + 063 297 + 0.14 320 + 029 289 + 0.05 232 + 035 236 + 0.14 230 + 0.16 0.0001 0.9449 0.7413
Cy-3-acgl 370 = 035 357 + 022 331 = 037 371 = 025 385 = 013 361 = 001 321 = 017 310 = 0.08 295 + 018 <0.0001 0.0645 0.7661
Pt-3-acgl 437 + 0.68 463 + 032 410 + 0.08 476 + 034 ab 519 + 003 b 443 + 018 a 397 + 024 373 + 023 365 + 007 <0.0001 0.0161 0.3133
Pn-3-acgl 652 + 117 620 + 122 525 + 055 513 + 081 515 + 083 431 + 079 290 + 040 276 + 031 226 + 0.05 <0.0001 0.0490 0.9574
Mv-3-acgl 1474 = 202 1563 + 1.90 1375 + 115 1310 + 061 a 1510 + 013 b 1269 + 084 a 1096 + 098 1223 + 181 10.06 + 051 <0.0001 0.0070 0.9598
Dp-3-cmgl 372 + 054 378 + 0.66 324 + 034 355 + 044 379 + 058 279 + 024 288 + 048 266 = 0.02 254 + 013 0.0010 0.0233 0.5460
Mv-3-cfgl 355 + 0.06 341 + 0.09 348 + 0.08 348 + 020 324 + 026 3.00 + 014 294 + 036 278 + 0.11 271 = 017 <0.0001 0.0274 0.4458
Pt-3-cmgl 592 + 0.0 603 + 031 548 + 013 527 + 0.62 537 + 058 447 + 032 369 + 027 360 + 032 320 + 0.04 <0.0001 0.0074 0.8339
Myv-3-cis-cmgl 361 + 0.10 355 + 024 328 + 015 320 + 007 b 315 + 004 b 279 £ 002 a 259 = 022 256 + 020 236 + 0.04 <0.0001 0.0003 0.8582
Pn-3-cmgl 541 = 027 b 515 + 028 ab 465 += 033 a 495 + 030 b 484 + 025 b 420 + 019 a 376 + 040 357 + 031 316 = 0.05 <0.0001 0.0001 0.9558
My-3-trans-cmgl 2375 + 035 b 2336 + 173 b 1964 + 0.68 a 2042 + 042 20.66 + 2.08 1760 + 144 1421 + 139 1432 + 238 11.09 += 032 <0.0001 0.0001 0.9487
10-H-pyrmv-3-acgl 317 + 058 295 + 042 273 + 036 314 + 0.66 375 + 038 302 + 031 300 + 033 290 + 0.19 286 + 0.12 0.1129 0.2350 0.3844
10-C-pyrpt-3-gl 942 + 135 989 + 134 686 + 1.15 674 + 026 794 + 114 670 + 128 502 + 054 554 + 081 484 + 038 <0.0001 0.0090 0.1689
10-C-pyrpn-3-gl 302 = 022 289 + 020 291 + 0.03 297 + 004 b 286 + 012 ab 273 + 008 a 225 + 014 220 = 0.09 226 = 0.04 <0.0001 0.1326 0.5294
10-C-pyrmv-3-gl 706 + 1.01 672 + 0.65 643 + 0.84 645 + 023 b 565 * 032 a 534 + 027 a 409 + 034 426 + 026 430 + 041 <0.0001 0.1702 0.3464
10-C-pyrmv-3-acgl 471 + 041 444 + 031 410 + 019 480 + 022 b 473 + 036 b 408 + 011 a 329 = 019 323 + 015 338 + 0.19 <0.0001 0.0093 0.0556
10-HP-pyrmv-3-gl 161 =+ 004 156 + 0.08 151 + 0.04 154 = 0.10 160 = 0.11 154 + 0.02 140 + 0.16 131 + 0.05 136 = 0.09 0.0001 0.4917 0.5366
10-MHP-pyrmv-3-gl 126 = 0.02 117 = 0.05 117 + 0.10 115 = 002 a 127 + 003 b 116 = 0.03 a 126 = 0.14 1.15 = 0.06 113 = 0.08 0.8016 0.1333 0.0680
10-HP-pyrmv-3-acgl 120 + 0.03 1.14 =+ 0.03 115 + 0.10 1.04 + 002 a 113 + 002 b 1.06 + 002 a 1.09 =+ 0.08 099 + 0.04 097 =+ 0.03 <0.0001 0.0924 0.0195
10-HP-pyrmv-3-cmgl 094 + 0.2 093 + 0.2 093 + 0.04 089 = 002 a 095 + 001 b 091 + 001 a 091 = 0.03 090 =+ 0.01 088 + 0.01 0.0035 0.1381 0.0250
Mv-3-gl-Cat 234 + 007 a 279 + 005 b 251 + 009 a 238 + 032 b 290 = 001 ¢ 166 = 010 a 178 + 0.07 189 + 027 160 = 011 o <0.0001 <0.0001  0.0001
Mv-3-gl-ethyl-Cat 344 =+ 012 344 + 031 325 + 0.08 352 = 015 334 = 029 348 + 023 252 + 016 241 = 007 243 + 010 o <0.0001 0.4234 0.6661

* Mean * SD (n = 3). Different letters in the same row for each aging time indicate significant differences among treatments (Tukey HSD test, p < 0.05). Significant p-values are shown in bold. Aging time (F1): 1M, 30 days; 2M, 60 days; 4M, 120 days. Vine-shoot treatment (F2): C, control;
CHWT, untoasted vine-shoot chips; CHT, toasted vine-shoot chips. Abbreviations: Dp, delphinidin; Cy, cyanidin; Pt, petunidin; Pn, peonidin; Mv, malvidin; 3-gl, 3-glucoside; 3-acgl, 3-(6"-acetyl)-glucoside; 3-cfgl, 3-(6"-caffeoyl)-glucoside; 3-cmgl, 3-(6"-p-coumaroyl)-glucoside; 10-H,
vitisin B structures; 10-C, vitisin A structures; pypt, pyranopetunidin; pyrpn, pyranopeonidin; pyrmv, pyranomalvidin; 10-HP, p-hydroxyphenyl; 10-MHP, methoxy-hydroxyphenyl or guaiacyl; Cat, catechin.



Table S3. Relative Contributions (%) of top 20 Malbec descriptors to the first

and second MFA axes.

Malbec IM
Descriptor Dim.1 Descriptor Dim.2
Wood_J6 6.570 Astringency_J6 9.084
Fruity_J6 5.841 Herbaceous_J6 8.400
Coffee_J5 5.135 Astringency_J5 6.897
Wood_J5 4.989 Herbaceous_J5 6.378
Fruity_J5 4.435 Wood_J4 5.325
Coffee_]2 3.713 Astringency_J4 5.325
Fullness_J4 3.655 Bitter_J4 5.325
Color.intensity_J2 3.528 Fruity_J2 4.704
Bitter_J2 3.502 Bitter_J3 3.238
Toasted_J4 3.291 Fruity_J7 3.047
Jam_J4 3.291 Aromatic.intensity_J7.1 3.047
Astringency_]3 3.079 Fullness_J7 3.047
Aromatic.intensity_J4 3.016 Color.intensity_J7 2.751
Herbaceous_J2 2.908 Astringency_J1 2.650
Herbaceous_J3 2.760 Color.intensity_J1 2.529
Color.intensity_J3 2.721 Acidity_J7.1 2.386
Aromatic.intensity_J2 2.664 Herbaceous_J1 2.161
Fruity_J3 2.556 Color..intensity_J3 2.147
Acidity_J7 2.405 Fruity_J6 1.696
Fruity_J7.1 2.381 Aromatic.intensity_J4 1.511
Malbec 2M
Descriptor Dim.1 Descriptor Dim.2
Floral_J3 5.049 Fruity_J3 5.560
Toasted_J3 4.935 Fullness_J5 5.421
Astringency_]3 4.766 Wood_J2 5.325
Dark.Fruit_J5 3.966 Astringency_J2 5.325
Rubber_J2 3.764 Bitter_J3 4.859
Color.intensity_J5 3.198 Smoke_]J2 4.736
Astringency_J5 3.198 Bitter_J4 4.018
Spicy_J2 3.141 Color.intensity_J1 3.985
Fruity_J2 3.141 Fullness_J4 3.934
Wood_J1 2916 Aromatic.intensity_J4 3.780
Fruity_J1 2.835 Coffee_J5 3.772
Aromatic.intensity_J1 2.835 Toasted_J4 3.240
Coffee_J1 2.835 Chocolate_J4 3.240
Aromatic.intensity_J5 2.760 Fruity_J6 3.000
Smoke_J5 2.760 Fruity_J4 2.796
Spicy_J5 2.760 Color.intensity_J2 2.630
Toasted_J6 2723 Color.intensity_J6 2.589
Spicy_J6 2.723 Fullness_J1 2.535
Coffee_J6 2.723 Astringency_J1 2.535
Astringency_J6 2.723 Bitter_J1 2.535
Malbec 4M
Descriptor Dim.1 Descriptor Dim.2
Spicy_J1 3.363 Fullness_J2 5.631
Astringency_J1 3.322 Wood_J2 5.059
Aromatic.intensity_J2 3.217 Bitter_J2 5.059
Wood_J1 2.985 Color.intensity_J2 4.885
Fruity_J1 2.985 Bitter_J1 3.213
Spicy_J2 2.202 Color.intensity_J3 3.110
Spicy_J3 2.143 Astringency_J3 3.110
Fruity_J3 2125 Spicy_J2 2319
Aromatic.intensity_J3 1.977 Fullness_J3 2.128
Wood_J3 1.977 Aromatic.intensity_J2 0.723
Fruity_J3.1 1.977 Fruity_J1 0.671
Bitter_J3 1.977 Wood_J1 0.671
Bitter_J1 1.368 Fruity_J3.1 0.444
Fullness_J3 0.906 Aromatic.intensity_J3 0.444
Color.intensity_J2 0.570 Wood_J3 0.444
Wood_J2 0.460 Bitter_J3 0.444
Bitter_J2 0.460 Fruity_J3 0.211
Color.intensity_J3 0.282 Spicy_J3 0.183
Astringency_J3 0.282 Astringency_J1 0.140
Fullness_J2 0.096 Spicy_J1 0.075




Table S4. Relative Contributions (%) of top 20 Bonarda descriptors to the

first and second MFA axes.

Bonarda 1M
Descriptor Dim.1 Descriptor Dim.2
Color.intensity_J7 7.019 Color.intensity_J3 7.215
Jam_J3 5.304 Color.intensity_J4 7.215
Jam_J4 5.304 Astringency_J7 6.711
wood_J2 4.704 Color.intensity_J2 5.385
Wood_J3 4.562 Fruity_J7 5.258
wood_J4 4.562 Fruity_J2 5.032
Wood_J1 4.540 Astringency_J5 4.690
Color.intensity_J1 4.520 Fullness_J5 4.690
Fruity_J5 4.404 Bitter_J7 3.994
Bitter_J7 3.773 Astringency_J3 3.855
Aromatic.intensity_J2 3.691 Astringency_J4 3.855
Astringency_J3 3.641 Chocolate_J5 3.848
Astringency_J4 3.641 Astringency_]J2 3.683
Fruity_J1 3.322 Wood_J3 2.873
Fruity_J7 2.588 wood_J4 2.873
Fruity_J8 2.470 Color.intensity_J8 2.631
Wood_J8 2470 Aromatic.intensity_J8 2.631
Astringency_J8 2.470 Toasted_J8 2.631
Fullness_J8 2470 Bitter_J8 2.631
Astringency_J1 2.262 Astringency_J1 2.434
Bonarda 2M
Descriptor Dim.1 Descriptor Dim.2
Smoke_]J2 7.194 chocolate_J2 11.936
Astringency_J5 3.789 Dark.Fruit_J2 7.268
Floral_J5 3.736 Bitter_J5 5.697
Fruity_J3 3.615 Coffee_J3 4.331
Dark.Fruit_J2 3.567 Astringency_J6 3.995
Jam_J3 3.458 Bitter_J6 3.995
Toasted_J5 2.738 Rubber_J6 3.995
Toasted_J4 2.719 Fullness_J6 3.782
Spicy_J4 2.719 Bitter_J1 3.360
Chocolate_J4 2719 Color.intensity_J3 3.307
Bitter_J4 2.719 Aromatic.Intensity_J3 3.307
Astringency_J4 2.719 Astringency_J3 3.307
Bitter_J3 2.648 Color.intensity_J7 2974
Spicy_J6 2.480 Color.intensity_J5 2.825
Fruity_J5 2.397 Color.Intensity_J1 2.679
Coffee_J6 2279 Coffee_j7 2417
Wood_J6.1 2.279 Fruity_J5 2.316
Jam_J6 2233 Fruity_J4 2.237
Wood_J1 2.139 Rubber_J1 2.196
Fruity_J1 2.139 Astringency_J1 2.046
Bonarda 4M
Descriptor Dim.1 Descriptor Dim.2
Dark.fruit_J7 4.936 Aromatic.intensity_J1 8.357
Wood_J7 4.868 Astringency_J1 7.059
Astringency_J7 4.654 Sweet_]3 5.966
Toasted_J1 3.819 Astringency_J6 5.584
Wood_J1 3.288 Color.intensity_J4 4.817
Floral_J5 3.132 Spicy_J4 4.817
Toasted_J5 3.074 Fruity_J1 4.594
Bitter_J5 3.074 Wood_J4 3.997
Smoke_]3 3.069 Spicy 3.332
Dark.fruit_J3 3.012 Astringency_J8 3.332
Bitter_J3 3.012 Aromatic.intensity_J6 3.074
Dark.fruit_J6 2.794 Fruity_J4 2.648
Color.intensity_J6 2.742 Bitter_J4 2.648
Astringency_J5 2.599 Fullness_J4 2.648
Fruity_J5 2.500 Jam_J4 1.888
Wood_J3 2.450 Wood_J1 1.817
Wood_J6 2.442 Fruity_J5 1.776
Astringency_J3 2.440 Astringency_J3 1.760
Aroma.intensity_J4 2.359 Wood_J3 1.740
Aromatic.intensity_J2 2.281 Fruity_J8 1.707




