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Table S1: Relative concentration (ug/L) and relative standard deviation (%RSD) of VOCs identified by HS-SPME/GC-qMS in

dry (Sercial and Tinta Negra) and medium dry (Verdelho and Tinta Negra) Madeira wines.

Dry Medium dry

Chemical families Sercial Tinta Negra Verdelho Tinta Negra

5Y B! 10Y B 3YB | 5Y B 5Y B 10Y? 3YB | 5Y B
Terpenic compounds
a-Pinene 909 (16) i 814 (7| 914 (12)i 861 (A7) | 918 (2 - - | 918 @3 83 (9
Limonene 1888 (2) | 1870 (10)| 1885 (6) i 18.67 (10) | 1939 (18)! 1878 (16)| 1898 (7) i 1854 (4
(E)-Linalool oxide 0.67 6) 061 (6)| 128 (3) i 081 (4) 131 (8) 0.87 (18)| 0.57 (18) 0.69 (16)
(Z)-Linalool oxide 2.17 6) 192 4| 210 (10)i 3.01 (7) 221  (11)i 326 (18)| 1.30  (16) 0.67 11)
Linalool 9515  (5) i 9217 (4) | 14093 (8) i 13647 (1) | 14050 (12)} 13834 (2) | 14233 (18) i 13853 (12)
B-Caryophyllene 545 (13) i 521 (18)| 527 (11)i 251 (15) | 516 (&) 019 @ | 477 )i 673 (@)
a-Terpineol 81.48 5) 6539 (2) | 7945 (4) i 84.92 (11) 91.11 ) 5398 (17) | 121.21  (6) 66.78 (12)
Citronellol - - - - 4072 (2) i 3648  (12) | 40.86 (16) - - 40.66 (12) i 36.62 8)
Geraniol 63.00 4) 56.10 (10)| 64.50 (13)i 5523  (10) 64.67 (8) i 46.04 (18)| 6449 (4) 55.18  (11)
d-Cadinol 0.50 (14) - - 072 4 - - 056 (16)i 022  (7) 070  (5) 1.00 (5)
Norisoprenoids
Vitispirane I 29.95 3) 2685 (9) | 2352 (7)) 22.56 7) 2808 (7) i 1659 (10)| 27.86  (6) 30.60 3)
Vitispirane II 204 (1) | 234 ()| 258 ()i 351 (®) | 254 ()i 192 an| 261 @®) i 394 ()
B-Cyclocitral 1807 () | 1593 ()| 1828 (5 1652 (1) | 1819 (6) | 1668 (15| 1837 (12)i 1636  (16)
TDN 1891 (1) | 2199 (2| 2222 @) 722 @3) | 261 (@) 310 (9 | 1869 (4 i 1815 (1)
B-Damascenone 106.57  (3) | 101.67 (8) | 89.22 (1) i 87.03 ®) 8939 (3) i 7346 (8) | 9450 (7) 8856  (11)
Geranyl acetone 14735 (1) | 13398 (1) | 13860 (3) 12692 (13) | 14464 (1) | 13591 (1) | 14228 (1) | 140.01 (18)
{-Tonone - - 079 (1)| 018 (6) - - 066 (1) i 069 (11)| 0.29 ) 0.99 (12)
Alcohols
Butan-2-ol 474 (@) | 19 (@10)| 075 (1) i 226 (2 188 (4) | 407 @A1)| 242 (18)i 430 (9
2-Methylpropan-1-ol 0.70 6) 057 ()| 076 (8 i 035 ) 043 @1)i 036 (9 067 (12) 0.60 (14)
Hexan-2-ol 136 () | 137 (17)| 050 (1) 084 (4 175 ®) | 086 (8 | 054 (8 i 136 (12)
3-Methylbutan-1-ol 183414.79 (1) 20511842 (7) [190760.18 (1) {152172.52 (5) [219028.27 (1) 22441240 (6) [174607.21 (4) i199734.33 (6)
Hexan-1-ol 16440 (7) | 25261 (3) | 22419 (3) | 28338 (12) | 10835 (18)i 184.66 (2) | 126.00 (6) | 13344 (7)
(E)-3-Hexen-1-0l 89.23 5) 7840 (25)| 145.65 (9) i 163.20 (1) 13819 (8) i 14134 (9) | 83.02 (16) i 98.99 )
(2)-3-Hexen-1-ol 9817  (2) | 101.62 (4) | 89.82 (1) i 9645 (8) | 6796 (13)i 4775 (10)| 9414 (2) | 10828 (1)
2-Ethylhexan-1-ol 41924  (7) | 32936 (15)| 457.68 (9) | 40872  (8) | 37335 (5) | 36648 (12) | 413.06 (15)i 323.04 (5
(R,S)-Butan 2,3-diol 86.41 17) 58.46 (15)| 83.78 (9) i 66.61 ) 9322 (18) 59.34 (18)| 75.26 ®3) 89.47 4)
(R,R)-Butan-2,3-diol 18.96 3) 1817 (3) | 35.02 (5) i 24.79 (15) 1876  (7) 1522 (3) 3244 (10) 26.50 (11)
Decan-1-ol 446  (6) | 521 ()| 358 ()i 313 (16) | 494 ()i 064 (15| 408 (1) 48 )
Benzyl alcohol 422404 (5) 431542 (8) | 265497 (4) | 413595 (13) | 3821.88 (2) | 2565.58 (16)|2475.73 (8) | 5123.14 (7)
2-Phenyethyl alcohol 23816.09 (1) i22622.15 (5) [20827.13 (1) i21993.90 (4) |17507.10 (9) i13289.29 (8) |21949.04 (1) | 26121.86 (8)
Sulphur components
Ethyl 3-(methylthio)propionate 085 (9 i 050 (6)| 260 (10)§ 314 (10) | 102 (6 056 (1| 179 @1 226 (14)
Esters
Ethyl butanoate 96.00 (13) § 14621 (3) | 56.18 (7) i 56.43 (11) 146.17 (11){ 28048 (7) | 190.97 (19) 23573 (10)
Ethyl 3-methylbutanoate 1020 (1) | 907 (6)| 678 (19)! 403 (2 | 1950 (3) i 920 (18)| 2035 (12)i 267 (1)
Isoamyl acetate 46791  (9) | 34994 (1) | 37230 (11)i 33190 (7) | 41261 (7) | 38112 (5) | 24669 (8) i 21493  (6)
Ethyl hexanoate 929423 (18) | 709529 (4) | 5480.31 (14)} 4403.11 (3) |9383.95 (4) | 745449 (4) | 6153.19 (5) | 579426 (5)
Hexyl acetate 8395 (2) | 8292 (3)| 811 ()i 7874 (6) | 8299 (1) 7447 (15)| 8269 (13)i 7354  (6)
Ethyl pyruvate 291 (10) 227 (2)| 085 (12)i 1.51 ) 3.09 (@i 398 (12)| 0.68 4) 1.06 4)
Ethyl lactate 16325.97 (5) (1251171 (4) |10223.13 (9) {10851.48 (8) |13768.16 (5) | 8024.66 (6) |12870.38 (2) | 16370.35 (2)
Ethyl octanoate 111715  (6) 977.57 (16)| 1067.93 (21); 71713  (12) 986.53 (11)i 665.09 (17)| 1314.08 (11): 709.47 )
Ethyl 3-hydroxybutanoate 17579 (2) | 18658 (3) | 18922 (4) | 14415 (9) | 18896 (2) | 189.32 (8) | 99.40 (18)} 9677  (9)
Ethyl decanoate 892032 (1) | 7274.04 (20)|10912.77 (6) | 6825.82 (7) | 5169.83 (11):3823.62 (1) | 5887.66 (3) | 4048.02 (8)
Diethyl succinate 2235732 (5) i27426.16 (1) |30118.24 (2) i56591.50 (15) [103704.19 (2) {112229.62 (17) [109088.81 (1) i114921.76 (11)
Ethyl 3-hydroxyhexanoate 031 (10) i 049 (11)| 019 ()i 037 (@5 | 033 (7 051 (@) 029 (5)i 034 (8
Ethyl 9-decenoate 2773 (6) | 1580 (3)| 1407 ()i 2877 () | 1509 (1) 1498 (9 | 827 (10)i 1044 (9)
Ethyl benzeneacetate 1.99 ) 1.84 6) 1.05 ) 1.33 (10) 191 3) 1.63  (12) 1.20  (10) 1.57 )




Ethyl dodecanoate
Ethyl salicylate
Benzyl butanoate
Ethyl 2-phenylacetate
Diethyl tartarate
Ethyl succinate

Ethyl citrate

Acids

Acetic acid
2-Methylpropanoic acid
Butanoic acid
3-Methylbutanoic acid
Hexanoic acid
2-Ethylhexanoic acid
Octanoic acid

Decanoic acid

Undecylic acid

Acetals
1,1-Diethoxyethane
Cis-dioxane
Cis-dioxolane

Trans-dioxane

Furanic compounds
2-Acetylfuran

2-Furfural
1-(2-Furyl)-1-propanone
5-Methyl-2-furfural

Ethyl 2-furoate
5-Ethoxymethyl-2-furfural
5-Hydroxymethyl-2-furfural

Lactones
Butyrolactone
v-Hexalactone
v-Octalactone
Y-Decalactone
(Z)-Whiskylactone

v-Dodecalactone

Volatile phenols
2-Phenoxyethanol
Eugenol

Vanillin

Methyl vanillate

391.21
0.38
12.73
2875.50
1.06
94.43
0.38

7946.39
0.45
1.83

94.33

6340.02
2.30

5061.80

3689.01
0.39

60.07
116.21
44.82

6.49
84.52
1.19
26.28
4.16
5.36
7.17

1.14
153.13

157.35
63.59

0.82
5.08

0.34
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3.79
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1.71
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1YB -blend wine - years, average age; 2 Y - vintage wines - age expressed in years; - : not detected; TDN: 1,2-Dihydro-1,1,6-trimethylnaphthalene



Table S2: Relative concentration (ug/L) and relative standard deviation (%RSD) of VOCs identified by HS-SPME/GC-qMS in sweet (Malvasia and Tinta Negra) and

medium sweet (Bual and Tinta Negra) Madeira wines.

Sweet Medium sweet

Chemical families Malvasia Tinta Negra Bual Tinta Negra

5Y B! 10Y B 15Y B 18Y? 20Y 3YB 5Y B 5Y B 10Y B 15Y B 17Y 19Y 3YB 5Y B
Terpenic compounds
a-Pinene 9.18 (15} 9.04 (8)i 9.07 (20) 9.06 (33) 9.05 (7)| 9.06 (14) 910 (3)| 927 (0) 917 @3)! 924 (9! 918 ()i 908 (8| 910 (15) | 919 (20)
Limonene 2814 (17)i 2825 (1)i 2821 (12)i 29.49 (20) 2832 (6)| 27.88 (1)i 2842 (2)| 27.68 ()i 27.69 (3)i 2811 (11)i 28.12 (6)i 27.60 (18)| 2777 (7) i 28.03 (5)
(E)-Linalool oxide 524 (14) 434 (7)i 731 (14) 786 (7)i 868 (10) 306 (3)i 416 (8)| 475 (15} 359 (8) 833 (16) 547 (1)} 475 (19 373 (9 | 352 (11)
(Z)-Linalool oxide 221 (7))} 259 (8)f 250 (3)! 371 (16} 405 (10) 095 (7)i 127 (9| 162 (6)i 115 (18) 3.68 (9! 356 (8)! 236 (12)| 08 () | 137 (5
Linalool 14442 (9)i 144.30 (10)i 14422 (10)i 14437 (5)! 144.08 (2)| 139.98 (9)i 139.88 (12)| 139.99 (10)i 139.81 (7)i 139.58 (18)i 139.58 (8)i 102.61 (15)| 139.60 (19) i 102.43 (11)
B-Caryophyllene 1009 (3)i 878 (1) 172 @i 197 (5)! 161 @®)] 55 (5)i 158 ()| 313 (5)i 056 (9)i 479 (®)i 201 ()i 271 @13 767 @5 i 570 (3)
a-Terpineol 9435 (10)i 56.36 (1)i 7091 (8)i 51.63 (9)i 47.27 (3)| 110.01 (4); 83.14 (2)| 110.08 (6): 51.77 (14)i 5644 (7); 4293 (3)i 51.81 (12)| 78.73 5) 7549 (5)
Citronellol 4548 (9)} 4972 (6)i - - - - - .| 4950 @i - - | 4946 (3)i 943 @) - - - - - - | 4955  (17) - -
Geraniol 7377 (9)} 7373 (8) 73.67 (13)i 7392 (5)! 73.62 (4)| 7410 (6)i 7382 (9| 7378 (4)i 7316 (1)} 7346 (5)i 73.01 (13)i 7332 (15| 7289 (8) | 7320 (12)
d-Cadinol 092 (19) 049 (1) - - - - - - - - - -| 094 )i 019 @18 - - - - - -] 091 Q1) i 094 (15
Norisoprenoids
Vitispirane I 1928 (14)i 2401 (12)) 27.66 (5)i 2421 (1)! 21.33 (4)| 2743 (7) 2527 (2)| 3294 (14)i 2917 (22)i 29.19 (2)i 2477 (6)i 2596 (4)| 2519 (3) | 2876 (5)
Vitispirane II 245 (12 168 (6)i 207 (12 172 (7)i 152 (10) 278 (3)i 239 (6)| 284 (5)i 166 (6)i 204 (10) 147 (8)! 127 (I)| 230 (6) | 014 (2
B-Cyclocitral 1822 (4)} 1806 (5)! 1625 (11)i 1586 (5)! 13.61 (8)| 2278 (11)i 17.74 (13)| 22.83 (8)i 22.05 (27)i 2210 (3)i 1850 (5)i 1713 (4)| 1830 (1) | 17.78 (4)
TDN 2136 (6)i 2110 (6)i 1614 ()i 713 (5)i 11.69 (1)| 17.60 (5)i 1429 (3)| 2864 (1)} 2273 (3)! 2227 (@)} 1910 @)} 2214 (@)| 1916 (5) | 1793 (2)
B-Damascenone 79.40 (11); 7027 (9)i 6990 (6); 6427 (2); 59.75 (2)| 81.81 (1)i 79.18 (11)| 9445 (9)i 91.92 (10); 91.46 (10); 91.45 (4); 91.12 (10)| 85.06 5) 81.04 (10)
Geranyl acetone 10031 (15 9870 (5)! 97.36 (1)i 9511 (7)i 93.90 (1)| 113.64 (13)i 10523 (3)| 106.69 (15)i 97.70 (5)i 90.86 (15); 89.89 (13)i 90.13 (9)| 96.69 (7) | 9447 (6)
B-Tonone 065 (5)i 041 (13) 0.62 (12)i 039 (9 037 (11| 030 ()i 023 (@ 019 ()i 028 (9 005 (8)! 006 (10} 012 (@] 032 (@) i 026 (6)
Alcohols
Butan-2-ol 121 (14)) 3.19 @15} 407 (13)) 161 (8)! 351 (@18)| 287 (i 402 (@16) 457 (10) 265 (13)} 518 (13)i 384 (4} 393 ()| 168 A7) | 440 (2
2-Methylpropan-1-ol 069 (7)i 038 (14) 044 (10} 046 (8)! 042 (4)| 068 (11)i 050 (5)| 0.68 (11)i 046 (15) 0.64 (16)) 042 (20 037 (11)] 041 () i 031 (5
Hexan-2-ol 062 (8! 075 (9 127 (18) 099 (4 148 (6)| 098 (2)i 118 (14)| 090 (19) 058 (7)i 209 (9! 094 (7)i 093 (1) 047 (1) | 073 (11)
3-Methylbutan-1-ol 192555.32 (4) 246398.50(11)299793.26 (4) 304279.99 (9) 275563.73 (10)[307420.94 (15)1341970.29 (2) [280499.14 (7) 392224.07 (9) 329407.10(17)366199.84 (20)321330.53 (3) 250885.52 (9) 1311907.84 (5)
Hexan-1-ol 232,04 (12)i 16721 (7)} 162.27 (13)i 87.14 (1)i 18851 (20)| 121.36 (11)i 127.14 (4)| 251.43 (20)i 204.45 (12)i 234.86 (15)i 24459 (3)i 199.11 (2)| 9576  (5) | 14751 (7)
(E)-3-Hexen-1-0l 141.52 (11); 149.98 (3)i 138.11 (11)i 99.93 (5)i 61.44 (5)| 131.61 (10); 11710 (7)| 7827 (9)i 43.47 (16)i 53.69 (12); 38.63 (7)i 27.26 (3)| 134.12 ) 138.01 (8)
(Z)-3-Hexen-1-ol 41.57 (6)i 104.27 (11); 30.38 (4)i 106.14 (9)i 110.62 (16)| 61.62 (17); 58.77 (6)| 53.73 (14); 99.27 (13); 57.00 (3); 49.81 (8)i 78.71 (4)| 104.46 (4) 65.80 (10)
2-Ethylhexan-1-ol 371.06 (15)i 33055 (5) 325.18 (4)} 325.68 (13) 325.73 (9)| 320.76 (4)| 366.82 (19)| 329.96 (9)| 279.25 (25)i 239.63 (9)! 23520 (4)} 239.10 (9)| 27533 (2) | 32356 (9)
(R,S)-Butan 2,3-diol 33.16 (10)i 1838 (9)i 2051 (2)i 33.04 (1)} 21.82 (16) 21.37 (12)i 2038 (I11)| 2896 (4)! 2527 (17)i 27.75 (10) 2355 (5)! 2501 (6)| 2298  (7) | 22.99 (10)
(R,R)-Butan-2,3-diol isomer 52.05 (16); 170.33 (7)i 188.67 (2)i 139.38 (5)i 142.66 (9)| 150.61 (7)i 168.06 (9)| 107.51 (4): 162.21 (11); 160.56 (13); 170.32 (4)i 164.20 (13)| 143.85 1) 151.84 (6)
Decan-1-ol 467 (19 342 (6)} 191 @3)i 122 ()i 122 (@] 395 (G)i 127 (8)| 501 ()i 146 (9! 454 (12)i 093 (3)i 358 (@] 323 (5 | 370 (5




Benzyl alcohol
2-Phenyethyl alcohol

Sulphur compound

Ethyl 3—(methy1thio)propionatel 0.45 (12); 0.53 (11);

Esters

Ethyl butanoate

Ethyl 3-methylbutanoate
Isoamyl acetate

Ethyl hexanoate

Hexyl acetate

Ethyl pyruvate

Ethyl lactate

Ethyl octanoate

Ethyl 3-hydroxybutanoate
Ethyl decanoate

Diethyl succinate

Ethyl 3-hydroxyhexanoate
Ethyl 9-decenoate

Ethyl benzeneacetate
Ethyl dodecanoate

Ethyl salicylate

Benzyl butanoate

Ethyl 2-phenylacetate
Diethyl tartarate

Ethyl succinate

Ethyl citrate

Acids

Acetic acid
2-Methylpropanoic acid
Butanoic acid
3-Methylbutanoic acid
Hexanoic acid
2-Ethylhexanoic acid
Octanoic acid

Decanoic acid

Undecylic acid

2836.56 (18) 252245 (8)] 279156 (7)] 2522.18 (8)} 297115 (5)| 243273 (3)| 211830 (15)] 436197 (10)| 2836.63 (9) ] 418239 (10)] 6874.64 (1)] 288123 ()| 211861
11361.45 (20)16027.96 (1){19976.66 (19);15938.22 (6)i28950.59 (6)|13919.09 (5) |15085.95 (17)|14412.71 (16)28681.20 (19):32988.56 (8) |27784.04 (12);18720.12 (6) |10913.04

235.67 (10)
18.01 (14)
22879 (10)
5166.14 (16)
6934 (8)
144 (10)
15831.91 (6)
111006 (1)
90.62 (12)
7413.04 (11)
24293.34 (1)

0.13 (18)
979 (1)
177 (6)
969.67 (8)
0.64 (10)
1603 (13)
2767.21 (13)
042 (8)
142.22 (13)
0.64 (10)
4899.25 (2)
149 (9
181 (6)
472 )
6698.73 (9)
206 (10)
276331 (3)
2342.77 (9)
018 (1)

280.84 (4)
17.26 (17)
188.07 (6)
6332.86 (18)
7050 (1)
157  (10)
12601.54 (5)
112056 (10)
9571  (9)
7637.34 (20)
20255.24 (6)
030 (12)
702 (13)
162 (6)
970.66 (4)
126 (2)
1558  (6)
2385.28 (16)
056 (4)
231.64 (6)
126 (22)

5482.34 (8)
166 (4)
209 (9)
471 (9

8448.68 (9)
19 (@)

3660.45 (1)

279144 (4)
021 (7)

370.20
16.20
183.81
7005.77
69.26
1.59
12870.45
914.08
96.00
4585.03
20703.95
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Acetals
1,1-Diethoxyethane
Cis-dioxane
Cis-dioxolane

Trans-dioxane

Furanic compounds
2-Acetylfuran

2-Furfural
1-(2-Furyl)-1-propanone
5-Methyl-2-furfural

Ethyl 2-furoate
5-Ethoxymethyl-2-furfural
5-Hydroxymethyl-2-furfural

Lactones
Butyrolactone
y-Hexalactone
v-Octalactone
y-Decalactone
(Z)-Whiskylactone

y-Dodecalactone

Volatile phenols
2-Phenoxyethanol
Eugenol

Vanillin

Methyl vanillate
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1YB - blend wine - years, average age; ? Y - vintage wines - age expressed in years; - : not detected; TDN: 1,2-Dihydro-1,1,6-trimethylnaphthalene



