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Supplementary Materials and Methods.

The chemical standards were purchased as follows: (Z)-3-hexenal, 2-octanol, hexanal, (E)-2-
hexenal, geranic acid, phellandrene, p-myrcene, p-damascenone, D-limonene, citronellol,
benzyl alcohol, neral, a-terpineol, geranial, geraniol, rose oxide II (cis), rose oxide I (trans),
phenylethyl alcohol from Sigma (St. Louis, MO, USA); octanoic acid, pentanal, octanal, nonanal,
benzaldehyde, 3-methylbutanal, hexanoic acid, (Z)-3-hexenol, 1-octen-3-ol, heptanol, ethyl
acetate, ethyl butyrate, ethyl isobutyrate, butyl acetate, ethyl pentanoate, methyl salicylate,
hexyl acetate, (E)-2-hexenoic acid, P-cymene, terpinolene, linalool, 4-terpineol, geranyl acetone
from Dr. Ehrenstorfer (Germany); 3-ionone from Fluka (Buchs, Switzerland); ethyl hexanoate
from Nu-chek (USA); octanol, hexanol, (E)-2-hexenol from Chem Service (USA), and n-alkanes
(Cr-Cv) from Supelco (Bellefonte, PA).



Figures

Figure S1. Primary aromatic series values of unfamiliar table grape. The primary aromatic
series values for pulp juice (a) and skin (b). Data are represented as mean + SD (n = 3). Capital
letters refer to the unfamiliar cultivars table grape as listed in Figure 1.
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Figure S2. Hierarchical cluster analysis (HCA) of active secondary aromatic series for
unfamiliar table grape. (a) Pulp juice samples are divided into five clusters: groups p1, p2, p3,
p4, and p5. (b) Skin samples are divided into six clusters: groups s1, s2, s3, s4, s5 and s6. (c)
Whole grape berry samples are divided into five clusters: groups g1, g2, g3, g4, and g5. Capital

letters refer to the unfamiliar cultivars table grape as listed in Figure 1.
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Figure S3. Overview and diagnostic of models established by compounds contents.
Overview principal component analysis (PCA) score plots obtained from the pulp juice (a), skin
(c) and whole grape berries (g). (e) Overview principal component analysis (PCA) score plots
obtained from skin which excluding the strong outliers from the skin (c). Hotelling’s T2
obtained from the pulp juice (b), skin (d) and whole grape berries (h). (f) Hotelling’s T obtained
from the skin which excluding the strong outliers from the skin (d). In this study, Hotelling’s
T2 (99%) was used to find the strong outlier, which outside the 99% tolerance region. The strong
outlier did not fit the model well and should be excluded from the OPLS analysis. (i)
Permutation test performed with 200 rounds of random permutations of the Y variable
performed on the training set samples (whole grape berries). Small letters refer to the popular

cultivars table grape as listed in Figure 4.
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Figure S4. Overview and diagnostic of models established by aromatic series values.
Overview principal component analysis (PCA) score plot (a) and Hotelling’s T2 (b) obtained
from the whole grape berries based on primary aromatic series. In this study, Hotelling’s T2
(99%) was used to find the strong outlier, which outside the 99% tolerance region. The strong
outlier did not fit the model well and should be excluded from the OPLS analysis. Small letters

refer to the popular cultivars table grape as listed in Figure 4.
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Table S1. Concentrations (ug/kg) of volatile compounds determined in the pulp juice of unfamiliar table grape cultivars. Data are means (1 = 3). The capital letters refer to the
unfamiliar cultivars table grape listed in Figure 1. The aroma compounds were listed on the left of the concentration arrays, and the colour scale was shown at the bottom. The higher
concentration for each compound was presented in red; otherwise, green was used; - indicated that the compound was not detected.* indicated that semi-quantitative determinations
were made using the internal standards without any calibration curves, and the other compounds were quantified using calibration curves.

Cultivars
Compounds

A B C D E F G H 1 J K L M N O P Q R S
A) C6 alcohols
Hexanal

14549 153.07 26413 36146 152.65 D545 576.0101103.44 11199  201.77 04.17
(Z)-3-Hexenal ! - 016 016 018 - . - - 29 022

(E)-2-Hexenal 195.62  142.18 65.53 126.51 78.67 148.89 247.50 103.97
Hexanol . 76.98 111.70  80.81 99.02 113.23
(E)-3-Hexenol - - - - - - 1.48
(Z)-3-Hexenol 27.49 58.94 1441 4116  30.66 2423

(E)-2-Hexenol 4237 4783 11724 31691 39.60 16233 22223

5.63
162.87

SubTOTAL 54886 50099 71842 626.66 35222 64274 101892 743.05
% 875 53.72

(B) Alcohols

Isopropanol * 0.74 - - 1.38 - - 0.18 -

2-Methyl-3-butene-2-ol * 0.51 - - - - - - -

3-methyl-2-Butanol * 0.06 - - 0.07 - - - -

Pentanol * - - - - - - - - - -
1-Octen-3-ol 0.22 044  0.60 032 021 022  0@@7o29
Heptanol 026 031 034 025 036 022 32 029 024 - - -
2-Ethyl hexanol * o4 136 120 201 251 863 128 18 129 138 144 179 172 143 120 191 210 09700144
Octanol - 029 038 M6 - 065 - - 025 068 028 032 - 037 065 019 - 026
Nonanol 027 016 - 032 011 o21 ] ! 030 017 039 025 033 010
Benzyl alcohol - - - - - - - - -
Phenylethy] alcohol 133 - 029 023 012 0087057

SubTOTAL 442 09 469 353 534

% 023 021 050 046 050

(C) Esters

Ethyl acetate 1300.74

Ethyl Propionate * - -

Ethyl isobutyrate - - - -

Propyl acetate -- 0.08 -
Ethyl butyrate - --
Ethyl 2-methylbutanoate *  0.31 -

Ethyl 3-methylbutanoate * -

Butyl acetate 0.12 0.05 0.05 0.15 0.05 0.05 0.07




Ethyl pentanoate - - - 1.97 -

(Z)-2-Butenoic acid ethyl

ester * - - 3.14 5.06 -

Methyl hexanoate * - - - - - - - _

Ethyl hexanoate 870 197  3.03 1842 251 201 753 228 183 161

Hexyl acetate 0.42 - - -
(E)-2-Hexenyl acetate *
(Z)-3-Hexenyl acetate *
Ethyl heptanoate *
2-Hexenoic acid ethyl ester *
Ethyl octanoate *

Ethyl 3-hydroxybutyrate *
Methyl salicylate
SubTOTAL

51.59
% 990 |
(D) Acids
il
1.24

Hexanoic acid 286 234 ! 134 096 46 146 100 155 96 75 - 008 |
2-Hexenoic acid . 1458 6228 536 1021 2346 2369 1761 18.78 - -
Octanoic acid ! 018 047 030 027 040 068 102 128 - - -

- 0.24 - - -

0.25 0.10

Nonanoic acid * 0.15 0.26 0.18 0.23 0.19 0.27 0.17 0.15 0.24 0.19 0.21 - B

Decanoic acid * 0.10 ] 003 005 004 004 004 006 005 004 005 004 004 - -

SubTOTAL 22.39 47.57 i 16.28 64.02 18.44 12.07 24.81 25.83 21.81 11.63 20.82 12.27 -

% 001 004 ! 002 0.06 0.01 0.01 002 001 002 0.2

(E)Aldehydes
2-Methylbutanal * -
3-Methylbutanal -
Pentanal -
Heptanal -
Octanal
Nonanal
Decanal*
Benzaldehyde
Phenylacetaldehyde *
SubTOTAL

%

(F) Terpenes
o-Pinene - -
[B-Pinene - -
a-Phellandrene 0.18 -
B-Myrcene - -
D-Limonene - -
Eucalyptol * - -
{-Phellandrene - -

- - 0.10 0.24 0.12 -
0.41
0.12 0.18
0.30 0.38
5.85
291
0.29
9.88

0.12
0.46
11.12

15.54
0.81

10.56 11.11




v-Terpinene®
{-cis-Ocimene*
P-Cymene
Terpinolene

Rose oxide II (cis)
Rose oxide I (trans)
cis-Linalool oxide*
Nerol oxide*
Linalool
4-Terpineol
Hotrienol*
Menthol*

Neral

a-Terpineol
Geranial
Citronellol

Nerol

Geraniol

Cedrol

Geranic acid
SubTOTAL

%

(G) C13-Norisoprenoids
{-Damascenone

Geranyl acetone -FO.IS

1.66
25.38 74.15 112.88  60.68
2.40 1.43 3.16 . ! 15.72 11.45

{-Ionone 0.07 0.06
SubTOTAL 021 027 014 026
% 00l 003 002 002

(H) Ketones

6-Methyl-5-hepten-2-one* 0.40
SubTOTAL 0.40
% 002 001 0.04 0.01 0.04
TOTAL 414584 110362 1909.35 932.67 _ 790.54 1059.07

0.41
0.41

019 034 034 044 -0.24
019 034 034 044 0.24
002 004 004 005 002 0.03
1121.94 804.88 947.15 807.10 -744.57

relative
N B |
row min Trow max



Table S2. Concentrations (ug/kg) of volatile compounds determined in the skin of unfamiliar table grape cultivars. Data are means (1 = 3). The capital letters refer to the unfamiliar
cultivars table grape listed in Figure 1. The aroma compounds were listed on the left of the concentration arrays, and the colour scale was shown at the bottom. The higher

concentration for each compound was presented in red; otherwise, green was used; - indicated that the compound was not detected. * indicated that semi-quantitative

determinations were made using the internal standards without any calibration curves, and the other compounds were quantified using calibration curves.

Cultivars
Compounds

A B C D E F G ] N 0 P Q R s
(A) C6 compounds
Hexanal 10424 36044 21863  103.72 - 8605 7732014731 13277 198.99
(2)-3-Hexenal 028 104 09 046 ! 048 118 063 067 130
(E)-2-Hexenal 24738  653.84 599.95 280.86 360.43 24544  439.83 36545 42500  909.92
Hexanol 1339 8487 1560 3603 2817  67.84 %2-38.52 283.70
(E)-3-Hexenol - - 0.82 44 - - -
(2)-3-Hexenol 417 493 543 233 3- -
(E)-2-Hexenol 10079 3128  47.90 6487 7383 3203 28223
SubTOTAL 901.98  489.06 591.03  1007.41 46871 73628 561.56 70346  2031.03
% 50.18
(B) Alcohols
Butanol * - - - - - - - - - -
1-Octen-3-ol 0.68 066 056 091 090 047  1.04 0.75
Heptanol 0.61 0.65 027 030 018 068 0.66
2-Ethyl hexanol * 176 2.80 162 223 367
Octanol 0.87 080 121 033 043 031 122 !
Nonanol 0.54 058 1.3 0.28 032
Benzyl alcohol - - - - - - 0.12
Phenylethyl alcohol - - - 0.16 - - 1.25 0.41
SubTOTAL 3.76 446 668 579 353 331 929 5.49
% 0.23 033 037 023 035 047 022 0.19
(C) Esters
Ethyl acetate 114570 629014820 277007 -
Ethyl Propionate * - - - - - -
Propyl acetate _- - -
Ethyl butyrate - - - -
Ethyl 2-methylbutanoate * _— - -
Butyl acetate 0.04 - 0.10 0.03
Ethyl pentanoate - - - -
(Z)-2-Butenoic acid ethyl
ester * 0.97 - - -
Ethyl hexanoate -

Hexyl acetate
(Z2)-3-Hexenoic acid ethyl

4.68 3.13 4.48




ester*

(2)-3-Hexenyl acetate *

Ethyl heptanoate

(Z)-2-Hexenyl acetate *
2-Hexenoic acid ethyl ester

0.45 - - - - -
Ethyl 3-hydroxybutyrate * - - - - - -

Benzoic acid ethyl ester * - - - - - -

*

Ethyl octanoate *

Methyl salicylate
SubTOTAL
%

051 DO8TI- -

- 0.16

232.33  566.76

113 101 - - - ; ;
013

- - 0.31 -

0.94

(D) Acids
Hexanoic acid
2-Hexenoic acid
Octanoic acid
Nonanoic acid *
Decanoic acid *
SubTOTAL

%

- - - 064 - - - -
30.56 - 2626

- 1

17 -
- - 0.28
- - 0.03
30.56 6.57
1.83 4.98 1.06

(E) Aldehydes
2-Methylbutanal *
3-Methylbutanal
Pentanal
Heptanal
Octanal
(2)-2-Heptenal *
Nonanal
(E)-2-Octenal *
Decanal
Benzaldehyde
(E)-2-Nonenal *

(E,Z)-2,6-Nonadienal *

Phenylacetaldehyde

2,5-Dimethylbenzaldehyde

SubTOTAL
%

0.26 0.69 0.53

391 3.84
o2
6.73 657  33.60

0.93 -

0.32 -
13.56 13.87 37.29
0.81 1.02 2.07

(F) Terpenes
a-Pinene
{-Pinene
a-Phellandrene
B-Myrcene




a-Terpinene *
D-Limonene
B-trans-Ocimene *
v-Terpinene *
{B-cis-Ocimene *
P-Cymene
Terpinolene

Rose oxide I (trans)
cis-Linalool oxide *
Nerol oxide *
Citronellal *
Linalool
4-Terpineol
Hotrienol *
Menthol *

Neral

a-Terpineol
Geranial
Citronellol
Myrtenol *

Nerol

Geraniol
E-Nerolidol *
Cedrol

Eugenol *

Geranic acid
SubTOTAL

%

0.25
23.34 25.31 17.58 24.35

23.07 43.05

038 - 116 109 074 059

0.26 0.25 0.35
1.67 1.74

0.98 0.84 3.15 -

0087 o029 0.23 023 024
- - 7.34 49 - -
- 2145 1425 - - 16.13 §0:637 N 19.27
11.16 73090254 - 715 2126
- 7465 1136 - - | : - 3140 1466 486  68.03
- - - - - - 024 - - -
355 - 138.94 3319 1084  13.04

34.17 9.43 11.95 14.79

0.71 0.95

74.41
232.89 12547
23.80 14.79

35.98

(G) C13-Norisoprenoids
{-Damascenone

0.03 .05

Geranyl acetone 0.17 0.25
B-Ionone 0.23 022 022 027 021
SubTOTAL 0.36 036 045 051
% 0.02
(H) Ketones
2-Octanone * 0.24 0.31 - 039 -
6-Methyl-5-hepten-2-one * - 0.30 0.30 98 048 073 -
SubTOTAL -0.86 0.62 054 098 0.48 1.12
% 0.06 005 004 006 007 004 005 005
TOTAL 166656 135691 1797.61 2502.08 1021.16 957.35 114747 128347 1138.92 562.45 357.68
relative
E—— B
row min TOW max



Table S3. Odor activity values (OAVs) of active volatile compounds determined in the pulp juice of unfamiliar cultivars table grapes. Data are means (n =
3). - indicated that the compound was not detected. Gray represents the value equal to or greater than 1. The capital letters refer to the unfamiliar cultivars

table grape listed in Figure 1.

Cultivars
Compounds A B C D E F G H I J K L M N (0) P Q R S
(A) Cs alcohols
Hexanal 6.24 72.41 32.33 34.02 58.70 80.32 33.92 5.66 12800  22.99 12.54 24.89 44.84 91.10 67.59 4.22 93.84 4.43 73.49
(2)-3-Hexenal - 2.37 1.11 - 0.66 0.66 0.70 - 0.72 - 0.24 - 0.25 1.17 0.89 - 0.27 - 1.70
(E)-2-Hexenal 2.89 31.09 18.90 11.51 8.36 12.24 9.32 0.35 22.09 3.85 7.44 4.63 8.76 14.56 6.12 1.61 4.11 0.78 6.55
(Z)-3-Hexenol 0.05 0.04 0.08 0.39 0.84 0.59 0.07 <0.01 1.74 0.10 0.21 0.59 0.44 0.35 0.08 0.18 0.02 - 0.02
(E)-2-Hexenol 0.23 0.92 0.42 0.48 1.17 1.47 0.19 0.05 3.77 1.01 3.17 0.40 1.62 222 1.63 0.22 0.96 0.20 1.27
SubTOTAL 9.40 106.83  52.84 46.39 69.73 95.28 44.20 6.06 156.32  27.95 23.59 30.50 55.91 109.40 7631 6.24 99.19 5.41 83.04
% 13.91 59.56 34.11 45.15 75.93 76.77 23.67 14.99 84.64 10.43 8.52 14.85 37.46 71.52 71.57 3.25 74.47 20.80 72.39
(C) Esters
Ethyl isobutyrate - - - - - - - - - 1.01 1.99 0.69 - - - - - - -
Ethyl butyrate 2.72 - 2.60 - - - 65.94 - - 116.49 121.70 103.64 41.89 - - 14.34 - - -
Ethyl 2-methylbutanoate  3.43 - 0.60 - - - 17.20 - - 45.19 41.01 5.37 411 - - 0.26 - - -
Ethyl pentanoate - - - - - - 1.83 - - 2.69 2.66 1.40 1.31 - - 0.03 - - -
(Z)-2-Butenoic acid ethyl
ester - - 0.23 - - - 1.48 - - 0.99 0.23 0.71 0.37 - <0.01 0.02 - <0.01 -
Ethyl hexanoate 8.70 1.97 3.03 0.75 2.32 1.20 24.06 1.32 2.82 50.89 58.34 24.50 18.42 2.51 2.01 7.53 2.28 1.83 1.61
SubTOTAL 14.85 1.97 6.46 0.75 2.32 1.20 110.51 1.32 2.82 217.26 225.94 136.30 66.10 2.51 2.02 22.18 2.28 1.83 1.61
% 21.98 1.10 4.17 0.73 2.53 0.97 59.18 3.27 1.53 81.06 81.55 66.35 44.28 1.64 1.89 11.58 1.71 7.05 1.40
(E)Aldehydes
3-Methylbutanal - - - - 1.07 0.18 - 5.61 - - - 0.55 - 2.05 0.43 7.01 1.80 2.79 -
Octanal 0.41 0.25 0.53 1.48 0.46 0.82 0.55 0.64 - 0.65 0.48 0.45 0.51 0.43 0.54 0.65 0.99 0.29 0.42
Nonanal 7.14 5.67 7.97 18.35 5.79 12.54 6.25 6.86 5.76 8.35 6.20 6.88 9.11 5.85 12.56 11.12 9.91 3.99 6.51
Decanal - - - - - - - 0.42 - - - - - - 1.40 1.11 471 - 1.85
SubTOTAL 7.55 5.92 8.49 19.83 7.32 13.53 6.80 13.53 5.76 9.00 6.68 7.88 9.63 8.33 14.94 19.89 17.41 7.07 8.77
% 11.18 3.30 5.48 19.30 7.97 10.90 3.64 33.47 3.12 3.36 2.41 3.83 6.45 5.45 14.01 10.38 13.07 27.15 7.65
(F) Terpenes
D-Limonene - - - 18.81 0.91 1.74 3.73 4.05 0.85 0.53 0.70 0.57 0.53 0.44 0.56 1.30 0.96 0.05 0.50
Rose oxide II (cis) - - 1.50 1.61 0.11 0.38 0.91 1.50 0.11 0.10 1.52 1.65 0.34 0.12 0.10 17.18 0.44 0.93 1.14
Linalool - - 0.05 10.16 - - 2.00 8.78 0.24 - - 0.04 - - - 54.72 0.23 - 8.39
Geraniol - - 0.14 0.63 0.05 0.03 0.04 0.11 0.04 0.04 0.10 0.12 0.04 0.04 0.03 113 0.41 0.12 0.26
Cedrol 1.58 1.80 1.90 0.56 1.29 2.22 1.41 0.21 1.61 1.06 1.37 0.75 0.96 1.80 1.29 0.60 0.46 0.59 0.45
SubTOTAL 1.58 1.80 3.60 31.76 2.36 4.37 8.10 14.64 2.85 1.72 3.68 3.13 1.87 2.39 1.98 74.92 2.50 1.69 10.75

% 2.34 1.00 2.32 30.91 2.57 3.52 4.34 36.21 1.54 0.64 1.33 1.52 1.25 1.57 1.86 39.11 1.88 6.49 9.37




(G) Cu-Norisoprenoids

{-Damascenone 26.68 54.26 74.49 1.72 - 0.87 4.02 0.81 7.09 3.45 7.01 17.10 6.70 19.83 4.97 60.69 4.48 4.37 5.57
{-Ionone 7.50 8.61 9.04 2.30 10.11 8.86 13.10 4.07 9.85 8.65 10.15 10.52 9.07 10.50 6.40 7.65 7.34 5.65 4.96
SubTOTAL 34.18 62.87 83.53 4.02 10.11 9.73 17.13 4.88 16.95 12.11 17.16 27.62 15.76 30.33 11.37 68.34 11.81 10.02 10.53
% 50.59 35.05 53.91 391 11.01 7.84 9.17 12.07 9.18 4.52 6.19 13.44 10.56 19.83 10.67 35.67 8.87 38.50 9.18
TOTAL 67.56 179.38 154.93 102.75 91.84 124.11 186.74 40.42 184.69 268.03 277.05 205.42 149.27 152.97  106.61 191.57 133.20 26.02 114.70

Table S4. Odor activity values (OAVs) of active volatile compounds determined in the skin of unfamiliar cultivars table grapes. Data are means (1 = 3). -
indicated that the compound was not detected. Gray represents the value equal to or greater than 1. The capital letters refer to the the unfamiliar cultivars

table grape listed in Figure 1.

Cultivars
Compounds A B C D E F G H I J K L M N (0) P Q R S
(A) Cs compounds
Hexanal 23.16 80.10 48.58 23.05 17.84 27.84 56.72 16.48 35.48 21.11 17.58 35.01 19.12 17.18 32.74 29.51 44.22 119.61 120.78
(Z)-3-Hexenal 0.90 4.17 3.85 1.83 1.05 3.46 7.49 1.29 3.16 1.01 1.05 3.36 2.25 1.92 4.72 2.54 2.66 &2 12.42
(E)-2-Hexenal 14.55 38.46 35.29 16.52 7.87 20.11 38.06 10.87 19.85 21.20 14.47 25.43 14.78 14.44 25.87 21.50 25.00 53.52 90.73
Hexanol 0.03 0.17 0.03 0.07 0.47 0.09 0.05 0.36 0.13 0.11 0.15 0.09 0.06 0.14 0.11 0.04 0.08 0.57 1.24
(E)-2-Hexenol 0.14 1.01 0.31 0.48 3.24 0.58 0.30 0.46 0.27 0.66 1.49 0.21 0.82 0.65 0.74 0.28 0.32 2.82 7.79
SubTOTAL 38.79 12391 88.07 41.95 30.47 52.09 102.60 29.46 58.89 44.10 34.74 64.10 37.03 34.32 64.18 53.86 72.28 181.73 232.97
% 39.74 50.26 47.43 28.75 36.96 46.48 38.67 33.27 45.19 23.49 32.56 37.74 37.38 38.22 52.01 28.84 40.17 59.20 48.30
(B) Alcohols
1-Octen-3-ol 0.68 0.66 0.56 0.91 0.90 0.47 1.04 0.20 0.69 0.75 1.65 0.88 0.40 0.63 0.33 0.53 0.48 1.43 2.47
SubTOTAL 0.68 0.66 0.56 0.91 0.90 0.47 1.04 0.20 0.69 0.75 1.65 0.88 0.40 0.63 0.33 0.53 0.48 1.43 247
% 0.69 0.27 0.30 0.63 1.09 0.42 0.39 0.23 0.53 0.40 1.54 0.52 0.41 0.71 0.27 0.29 0.26 0.47 0.51
(C) Esters
Ethyl butyrate - - - - - - 5.53 - - 21.99 5.68 8.23 4.71 - - 1.24 - - -
Ethyl 2-
methylbutanoate 1.52 - - - - - - - - 23.17 7.90 - 3.74 - - - - - -
Ethyl pentanoate - - - - - - - - - 1.28 0.07 0.11 - - - - - - -
Ethyl hexanoate 4.68 3.13 4.48 - 1.24 2.06 12.71 - 2.06 29.47 11.32 10.75 6.08 1.72 2.57 5.81 - - -
SubTOTAL 6.19 3.13 4.48 0.00 1.24 2.06 18.24 0.00 2.06 75.90 24.97 19.08 14.53 1.72 2.57 7.05 0.00 0.00 0.00

% 6.35 1.27 2.41 0.00 1.51 1.84 6.88 0.00 1.58 40.44 23.40 11.23 14.67 1.91 2.09 3.78 0.00 0.00 0.00




(E) Aldehydes

3-Methylbutanal 2.32 0.48 - - - - - 2.84 - 1.46 - 143 1.99 - - 1.44 - - -
Octanal 0.37 0.98 0.76 0.62 0.27 0.46 2.06 0.31 0.41 0.82 0.25 111 0.28 0.32 0.42 - 0.19 0.46 0.51
Nonanal 3.91 3.84 1.60 2.40 2.40 2.60 7.54 2.09 3.03 4.10 2.26 5.62 1.44 1.69 3.75 2.76 2.18 6.30 9.74
Decanal - - - - - - 1.28 - - - - - 0.40 0.57 0.67 0.63 - - 241
(E)-2-Nonenal - - - - - - - - 0.95 - - 2.57 - - 2.53 1.79 - 3.35 37.44
(E,Z)-2,6-Nonadienal - - - - - 5.97 543 - - - - - - - - - - - -
SubTOTAL 6.61 5.30 2.37 3.01 2.67 9.04 16.30 5.23 4.39 6.38 2.51 10.75 4.11 2.58 7.38 6.62 2.37 10.11 50.10
% 6.77 2.15 1.27 2.07 3.24 8.06 6.14 5.91 3.37 3.40 2.35 6.33 4.15 2.87 5.98 3.54 1.32 3.29 10.39
(F) Terpenes

D-Limonene - 1.55 2.39 0.21 0.55 1.74 11.56 6.11 2.31 4.30 2.33 2.53 1.76 2.44 0.89 1.34 0.22 - 0.30
Rose oxide I (trans) - - 0.45 0.27 - - 1.84 - - 0.18 - 0.26 - - - 0.33 0.37 - 1.04
Linalool 0.07 - 2.23 6.07 0.07 - 4.09 7.70 1.32 0.04 0.10 0.24 0.02 - 0.04 24.77 5.30 0.38 15.04
Geranial 0.02 0.03 0.35 2.28 0.08 - 0.13 0.07 0.04 0.02 0.10 0.41 <0.01 0.03 - 0.22 0.66 0.34 -
Citronellol 0.06 - 1.87 0.28 - - 6.41 0.02 0.02 0.12 0.04 0.31 0.01 - - 0.79 0.37 0.12 1.70
Nerol 0.01 - 0.46 0.26 <0.01 - 0.11 0.03 <0.01 <0.01 0.04 0.04 <0.01 - - 0.50 1.03 0.01 0.72
Geraniol 0.23 - 4.07 2.18 0.07 - 0.85 0.77 0.18 0.06 0.24 0.30 0.07 <0.01 - 5.84 8.80 0.37 4.29
Cedrol 3.71 6.88 3.77 2.35 1.42 2.22 5.95 3.20 5.03 2.64 1.42 1.89 1.32 1.28 2.21 1.97 - 0.32 -
Geranic acid 1.43 0.32 5.25 39.96 1.65 0.72 9.50 0.92 1.86 0.69 0.21 1.65 0.30 0.14 - 29.70 52.92 5.63 38.58
SubTOTAL 5.53 8.78 20.84 53.86 3.84 4.68 40.46 18.83 10.76 8.06 4.48 7.64 3.49 3.89 3.14 65.46 69.66 7.17 61.67
% 5.67 3.56 11.23 36.91 4.65 4.18 15.25 21.26 8.26 4.29 4.20 4.50 3.52 4.33 2.54 35.05 38.71 2.34 12.78
(G) Ci-Norisoprenoids

-Damascenone 7.36 28.33 22.59 21.48 12.44 9.23 23.90 10.58 12.67 10.99 16.10 15.04 8.56 15.64 7.63 23.28 15.12 47.66 68.31
B-Ionone 32.44 76.43 46.77 24.71 30.88 34.49 62.77 24.25 40.85 41.52 22.25 52.36 30.94 31.02 38.18 29.98 20.02 58.90 66.85
SubTOTAL 39.80 104.76  69.36 46.19 43.32 43.72 86.67 34.83 53.52 52.52 38.35 67.40 39.50 46.66 45.81 53.26 35.15 106.55  135.16
% 40.78 42.49 37.35 31.65 52.55 39.02 32.67 39.33 41.07 27.98 35.95 39.68 39.87 51.96 37.12 28.51 19.53 34.71 28.02
TOTAL 97.60 246.54  185.68 14594  82.44 112.06  265.31  88.55 130.31 187.70  106.70  169.85  99.07 89.79 12341  186.78  179.93  307.00  482.37




Table S5. Each class of volatile compounds as measured in the pulp juice, skin and whole
grape berries in popular and unfamiliar cultivars table grapes. The results are shown as the
mean values of all unfamiliar (19) and popular (20) table grapes cultivars, respectively. The

popular cultivars minus unfamiliar cultivars is difference.

Pulp juice Skin Whole grape berries
Compounds Popular Unfamiliar Differenc Popular Unfamiliar Differenc Popular Unfamiliar_,
. . Percentage . . Percentage . . Difference Percentage
Cultivars Cultivars e Cultivars cultivars e Cultivars Cultivars
(A)Cs compounds 622.59 585.98 36.61 6.25 775.86 887.98 -112.12 -12.63 1398.45 1473.96 -75.51 -5.12
(B)Alcohols 6.78 3.99 2.79 69.92 9.20 6.24 2.96 47.36 15.98 10.23 5.75 56.16
(C)Esters 1253.63 122094 32.69 2.68 415.96 403.06 12.90 3.20 1669.59 1624.00 45.59 2.81
(D)Acids 28.55 26.14 2.40 9.19 35.75 29.45 6.31 21.41 58.94 55.59 3.34 6.02
(E)Aldehydes 15.93 12.82 3.12 24.32 24.47 31.92 -7.45 -23.35 40.40 44.74 -4.34 -9.69
(F)Terpenes 125.27 79.06 46.20 58.44 2102.62  619.90 1482.72 239.19 2227.88 698.96 1528.92 218.74
(G)(;la_ . 0.20 0.24 -0.03 -14.08 0.53 0.51 0.02 3.82 0.73 0.75 -0.01 -1.84
Norisoprenoids
(H)Ketones - 0.24 -0.24 -100.00 - 0.85 -0.85 -100.00 - 1.08 -1.08 -100.00

TOTAL 205295 1929.41 123.54 6.40 3359.03  1979.91 1379.12  69.66 5411.98 3909.32 1502.66 38.44




Table S6. Terpenes volatile compounds as measured in skin for unfamiliar and popular

cultivars table grapes. The results are shown as the mean values of all unfamiliar (19) and

popular (20) table grapes cultivars, respectively. The popular cultivars minus unfamiliar

cultivars is difference.

Compounds I;(l)lrl)tl;‘llzl;'s chlrlllf;r‘:rl;ar Difference Percentage
a-Pinene 0.08 0.05 0.03 55.45
[-Pinene 1.48 0.20 1.27 622.29
a-Phellandrene 0.80 0.50 0.30 60.11
-Myrcene 3.83 1.75 2.08 118.77
a-Terpinene - 0.65 -0.65 -100.00
D-Limonene 20.55 22.38 -1.83 -8.18
-trans- Ocimene - 0.26 -0.26 -100.00
v-Terpinene 1.32 1.06 0.27 25.26
[3-cis-Ocimene - 0.06 -0.06 -100.00
P-Cymene 0.53 0.39 0.14 35.60
Terpinolene 341 2.52 0.88 34.87
Rose oxide II (cis) 0.07 0.00 0.07 -

Rose oxide I (trans) 0.14 0.12 0.02 13.84
cis-Linalool oxide - 0.01 -0.01 -100.00
Nerol oxide 0.92 0.25 0.66 263.34
Citronellal - 0.01 -0.01 -100.00
Linalool 54.11 21.31 32.80 153.91
4-Terpineol 0.86 1.42 -0.57 -39.88
Hotrienol 0.71 0.17 0.54 312.25
Menthol - 0.15 -0.15 -100.00
Neral 10.69 4.72 5.97 126.63
a-Terpineol 23.13 12.23 10.90 89.13
Geranial 17.43 8.07 9.36 116.01
Citronellol 28.04 25.53 2.51 9.83
Myrtenol 0.03 0.05 -0.03 -48.62
Nerol 137.92 51.23 86.69 169.21
Geraniol 362.45 59.61 302.84 508.02
E-Nerolidol 0.06 0.01 0.05 475.00
Cedrol 2.35 1.25 1.10 87.73
Eugenol - 0.20 -0.20 -100.00
Geranic acid 1431.71 403.00 1028.70 255.26
TOTAL 2102.62 619.64 1482.98 239.33




Table S7. Chemical standards, retention index (RI), odour descriptors, odorant series, odour

threshold (pg/l) of the studied compounds. Notes: LRI, linear retention index on a HP-

INNOWAX column. The odour threshold and odour descriptors were reported in literature.

Compounds determined in water solution, except for 2-ethyl hexanol, propyl acetate, hexyl

acetate, ethyl 3-hydroxybutyrate determined in ethanol-water solution; (Z)-3-hexenyl acetate

determined in sunflower oil; geranic acid was the same as geraniol; hotrienol not found the

media. Primary series: 1, herbaceous; 2, floral; 3, fruity; 4, sweet; 5, spicy; 6, roasty; 7, fatty; 8,

earthy; 9, balsamic; 10, solvent. Secondary series: 2-1, flower; 2-2, rose; 2-3, camomile; 2-4,

fragant; 2-5, lavender; 2-6, geranium; 2-7, hyacinth; 2-8, lilac; 2-9, lily; 2-10, violet; 2-11, orange

flower; 2-12, geranium; 2-13, magnolia; 3-1, fruity; 3-2, apple; 3-3, cherry; 3-4, pineapple; 3-5,

banana; 3-6, strawberry; 3-7, pear; 3-8, apricot; 3-9, grape; 3-10, coconut; 3-11, citrus; 3-12, lemon;

3-13, orange; 3-14, raspberry; 4-1, sweet; 4-2, honey; 4-3, caramel; 4-4, burnt sugar; 4-5,

marshmallow.

Odour Primary |Secondary

Compounds Threshold Odour Descriptor . .
Series  |Series

(ug/D
Cs compounds
Hexanal 4.5! Green? 1
(Z2)-3-Hexenal 0.25% Grass* 1
(E)-2-Hexenal 175 Grass®, herbaceous® 1
Hexanol 5001 6 Flower5 78, green> 7%, cut grass’$, grass® , herbaceous® 1%, wood> %10 1,2 2-1
(E)-3-Hexenol 10001t Green!0 12, bitter'?, fatty'?, herbaceous!?, fresh!! 1,7
(2)-3-Hexenol 70! Grass*®> 13, herbaceous® 1%, green® 78 1415, fatty5 1214, bitter> 12 14 1,7
(E)-2-Hexenol 10016 Herbaceous® 1%, green> 10,16 1
Alcohols
2-Methyl-3-butene-2-ol |10V Fruity?’, faint scent!” 3,7 3-1
3-Methyl-2-butanol 1259.918 Green apple’$, solvent’$ 3,10 3-2
Pentanol 4000! Fatty® 7
Butanol 500! Medicinal® 1415, phenolic® 7,9,10
2-Heptanol 7016 Fruity!6, herbaceous!® 13 3-1
1-Octen-3-ol 117 Mushroom? 17 8
Heptanol 425! Oily® 7
2-Ethyl hexanol 2701 Floral® 2
Octanol 1102t Jasmine?, lemon?® 2
Nonanol 5021 Rose-orange!® 2
Benzyl alcohol 1000022 Roasted?’, toasted’, sweet>$, fruity® 8, cherry? 3,4,6 3-3,4-1
Phenylethyl alcohol 110022 Floral5 8, rose> 8, honey® 2,4 2-2,4-2
Esters
Ethyl acetate 50001 Pineapple!® %, fruity® 19, solvent® 1, anise?*, balsamic® 3,5,7,9,10 |3-4
Ethyl propionate 10t Banana’, apple’, strawberry? 3 3-2, 3-5, 3-6
Ethyl isobutyrate 0.1! Fruity®, strawberry* 3 3-6
Propyl acetate 470014 Celery* 1

: . 3-2,3-4, 3-

Ethyl butyrate 1 Fruity®, strawberry?’3, apple?, banana?, pineapple? 3 5,36
Er::tyhlyzl;)utanoate 0.09116 Banana?, apple?, pineapple?, strawberry? 3 g:?;_i_él' 3
Er::tyhly?;butanoate 0.1 Fruity?, apple? 3 3-2
Butyl acetate 66! Fruity'4, apple®, pear®, pineapple® 3 3-2,3-5,3-7
Ethyl pentanoate 1.5° Grass* 1
(2)-2-Butenoic acid 13.6%2 Fruity3?, cooked apple® 3 3-2
ethyl ester
Methyl hexanoate 7034 Fruity?, apricot?, pineapple?, sweet** 3,4 3-4, 3-8, 4-1
Ethyl hexanoate 11 Fruity® 14, green apple”® 4, banana® 4, wine-like® 14, brandy* 3 3-2,3-5




2-1,3-2, 3-

Hexyl acetate 67010 14 Apple'® 14, pear0 1314, floral”$ 1014, green’, cherry!314 12,3 3,37
(2)-3-Hexenyl acetate |750% Fruity®, green leaves®, banana® 1,3 3-5
Ethyl heptanoate 21 Winelike?, brandy??, fruity'?, banana¥, strawberry?’ 3,10 3-5,3-6
Ethyl octanoate 1941 Sweet®?, floral®, fruity®?, banana®, pear?, brandy®, pineapple’?, 2,3,4 ;:é’_ii’j-
Ethyl 3- 2000013 Grape'?, fruity?, caramel'?, toasted!? 3,4,6 3-9
hydroxybutyrate
Benzoic acid ethyl ester|60! Floral®%, camomile3, fruity® 2-3,3-1
Methyl salicylate 40! Green!® 1
Acids
Hexanoic acid 300040 Rancid®, cheese’, fatty®, Sweat® 7
2-Hexenoic acid 100016 Fatty!6, rancid'e 4 7
Octanoic acid 30001 Rancid®, cheese®”, fatty®, sweat® 7
Nonanoic acid 30001 Coconut?, fatty?® 3,7 3-10
Decanoic acid 10000t Fatty®, rancid® 7
Aldehydes
2-Methylbutanal 1.316 Green'f, malty!® 1
3-Methylbutanal 0.24 Fresh grass!®, cocoa'® 1
Pentanal 12121 Fat®?, green® 1,7
Heptanal 330 Fat30, citrus®0, rancid30 3,7 3-11
Octanal 07132 Honey?'?, green'> 41, fatty'?, fruity?, citrus?, lemon* 4, fat¥!, soap?, 12347 3-11, 3-12,
flower4 4-2,2-1
Nonanal 121 Fat4, citrus*, green*, fruity? orange peel* 1,3 3-11, 3-13
(E)-2-Octenal 31621 Green#!, nut!l, fat4!
Benzaldehyde 3501 Sweet;-s, fruity”$, cherry*, roasted'?, almond!0 1314, fragant!4, burnt 2346 2.4 33,44
sugar’?
(E)-2-Nonenal 0.081 Wet?, earth?, fatty*, hay-like 7,8
(E,Z)-2,6-Nonadienal |0.02! Green?, fatty¥, vegetative?’ 1,7
Phenylacetaldehyde 41 Flowery*, rose?, honey®’, sweet® 2,4 2-2,4-2
Terpenes
a-Pinene 6! Pinel¢, resinous!® 1
[-Pinene 140t Woody'6, resinous’® 1
a-Phellandrene 401! Sweet!6, rose-like!6 2,4 2-2,4-1
[-Myrcene 362 Green burning?, green? 1,6
a-Terpinene 8548 Herbaceous® 1
. . . . 3-11, 3-12,
D-Limonene 1022 Fruity*’, lemon® #, orange¥, citrus-like 3 313
Eucalyptol 1217 Camphoric!” 1
[-Phellandrene 365! Herbaceous®, turpentine®, terpenic®, minty* 1
trans-p-Ocimene 3452 Green, terpenic®, mild%, citrus®, sweet>, orange33, lemon>? 1,34 g:i;; ij'
v-Terpinene 1000! Fruity’6, lemon-like’®, citrus® 3 3-11, 3-12
[-cis-Ocimene 3448 Herbaceous™, citrus-like®, citrus? minty? 1,3 3-11
P-Cymene 11.41 Citrus?, green?, lemon?, fruity® 1,3 3-11, 3-12
Terpinolene 200! Piney56 1
Rose oxide II (cis) 0.522 Floral?, lychee-like?, rose%” 2 2-2
Rose oxide I (trans) 0.522 Rose¥” 2 2-2
cis-Linalool oxide 3201 Floral?, green?, flower, lavender® 1,2 2-5
Nerol oxide 3000% Oil¥, flower®, geranium® 2,7 2-6
Citronellal 46% Solvent?, lemon? %, green®, grass® 1,3,10 3-12
. Citrus? 1415, floral89 1415, sweet? 1415, grape-like 1415, marshmallow®!, 2-2,2-5,3-
Linalool 6% fruity®!, rose®!, flower%, lavender3 P 2,34 9,3-11, 4-5
4-Terpineol 130t Flowers'! %, nutmeg!!, moldy'® 1,2,5 2-1
Hotrienol 11062 Fresh* @2, floral®?, fruity®?, hyacinth® 4, lemon* 1,2,3 2-7,3-12
Menthol 9204 Minty? 1
Neral 10001 Fruity®, lemon®, citrus-like? 3 3-11, 3-12
a-Terpineol 33022 Lilac'*15, floral'*15, sweet!0 1415, lily'0, cake!® 2,4 2-8,2-9,4-1
Geranial 321 Citrus?, citric fruit?, lemon3?, mint30 3 3-11, 3-12
Citronellol 4022 Rose? 13 2 2-2
Myrtenol 716 Flowery!6, mint' 1,2 2-1
Nerol 30022 Flower', grass'®, floral'? ©3, green'?, violets®, rose> 1,2 2-2,2-10




2-2,2-11, 2-

Geraniol 4022 Citric5, floral> 15, orange flower5 15, roses® 78 13, geranium? 78 13 2 12
E-Nerolidol 250! Rose'> 14, apple!? 14, green'? 14, citrus'#, waxy'?, woody'? 1,2,3,10 if' 32,3
Cedrol 0.5"7 Cool'7, camphor*! 1
Eugenol 6! Spices®, clove$, honey?® 4,5 4-2
Geranic acid 40 64 Green®4 1
C1-Norisoprenoids

-2,2-2,2-

-Damascenone 0.00240 Sweet? 78, fruity’8, floral2, honey? %, baked apple4, apple?’, rose?” 2,34 32,22,
y y PP PP 6, 4-2

Geranyl acetone 606 Fresh, floral5, magnolia®, green> 1,2 2-13
trans-B-lonone 0.0071 40 Balsamic!4, rosel4, violet!4 29 2-2,2-10
Ketones
2-Octanone 502t Bitter®, green®, fat*, fragant*, gasoline*5, mold*, soap* 1,7

-6, 3-11, 3-
6-Methyl-5-hepten-2- 501 Fruity®, orange®, citrus*, mushroom?®, pepper*, rubber*, 138 i’;'; 13, '33?

one

strawberry*, green*, lemony¥, raspberry®

14




Table S8. Significant differences of predicted aroma consumer liking scores by ANOVA
analysis followed by Duncan’s test (p = 0.05). Note: Cultivars in different columns had

significant difference. Capital and small letters refer to the table grape cultivars as listed in

Figure 4.
Subsets (alpha =0.05)
Cultivars 1 2 3 4 5 6 [7 8 9 {10 11 12 {13 14 {15 16 (17 [18 19
b 1.97
i 2.31
A 2.80
N 3.52
I 3.53
. 5.553.55
Q 3.63[3.63[3.63
R 3.653.653.65[3.65
K 3.72(3.72[3.72]3.723.72
F 3.733.733.73(3.733.7313.73
M 3.753.75[3.75(3.753.75[3.75[3.75
H 3.81[3.813.813.813.81{3.813.813.81
3.83[3.833.83(3.83(3.83/3.83(3.83
o 3.893.893.89(3.89{3.89/3.893.89
h 3.9213.92|3.92(3.923.923.923.923.92
n 3.9213.92[3.92(3.923.923.923.923.92
k 3.943.943.943.94{3.94(3.94(3.94
m 3.95[3.95[3.95[3.95|3.95[3.95[3.95
q 3.95[3.95[3.95[3.95|3.95[3.95[3.95
r 3.9713.97[3.973.9713.973.97
C 4.004.004.0014.004.004.00
O 4.004.004.0014.004.004.00
D 4.034.0314.034.034.03
B 4.054.054.054.054.05
E 4.094.094.09¢4.094.09
L 4.144.144.144.144.14
J 4.164.1614.164.164.16
o 4.194.1914.194.194.19
d 4.194.1914.194.194.19
it 4.204.2014.204.2014.20
f 4.3314.3314.3314.33
S 4.3414.3414.34/4.34
i 4.364.3614.36
S 4.394.39
I 4.434.43
a 4.47)
e 4.83
G 5.08
P 5.44




Table S9. The key aroma compounds correlated with predicted aroma consumer liking
selected by variable selection procedure (VIP > 1) using OPLS regression model, their VIP

scores and coefficients.

Key Compounds VIPpred Coefficient
-Ionone 1.9824 0.0945
Nonanal 1.9336 0.2335
Linalool 1.7686 0.0189
Cedrol 1.7362 0.0692
Terpinolene 1.6259 -0.0046
Octanal 1.5987 -0.0006
Geranic acid 1.5933 0.1483
a-Terpineol 1.5728 -0.0324
P-Cymene 1.5322 0.1371
2-Hexenoic acid 1.5304 0.2182
(E)-2-Octenal 1.5040 0.0738
(E)-2-Hexenal 1.4670 0.0276
Neral 1.4330 0.0464
Nerol 1.4236 -0.0498
Geranial 1.4010 0.0617
Hexanal 1.3661 0.0801
3-Methylbutanal 1.3383 -0.0002
Geraniol 1.3316 -0.0448
a-Phellandrene 1.2941 0.0494
2-Methylbutanal 1.2105 0.0792
v-Terpinene 1.1947 0.0381
Hotrienol 1.1938 -0.0122
E-Nerolidol 1.1607 0.1413
Rose oxide I (trans) 1.1326 0.0129
Nerol oxide 1.1049 -0.0511

-Pinene 1.0097 -0.0193




Table S10. The results of OPLS models established by primary aromatic series values.

No. of Latent
Attribute Variable R2X RY QY R RMSEE RMSEcv

Aromatic series 1+0+0 0.566 0.499 0.438 0.4989 0.4741 0.4938

Table S11. The average concentrations and percentage of different types compounds in 39

table grapes.
Compounds Concentrations Percentage (%)
(Mg/kg)

(A) Cs alcohols 1435.24 30.67
(B) Alcohols 13.18 0.28
(C) Esters 1647.38 35.20
(D) Acids 57.31 1.22
(E)Aldehydes 42.52 0.91
(F) Terpenes 1483.03 31.69
(G) Ci3-Norisoprenoids 0.74 0.02
(H) Ketones 0.53 0.01

TOTAL 4679.91




Table S12. Information for unfamiliar table grape cultivars in this study.

Unfamiliar
. Codes |Varieties Parents
Cultivars
Hybrids between V. viniferaand V. )
'Yongyou 1 # A Bud mutation of Kyoho
labrusca
Hybrids between V. viniferaand V.
Ryogyoku B 59110xNeo-Muscat
labrusca
Hybrids between V. viniferaand V.
Summer Black C Kyoho x Thompson Seedless
labrusca
Muscat Duke
D V. vinifera Unknown
Amour
Cannon Hall o 4 Time of body bud mutation of
E V. vinifera
Muscat Muscat of Alexandria
Baby Finger F V. vinifera Black SwanxPizzutei
) o 7601 (Bud mutation of Muscat
. Hybrids between V. viniferaand V. .
Xiangyue G Hamburg) x8001(Bud mutation of
labrusca . )
Zixiangshui)
Jintianmeigui H V. vinifera Muscat HamburgxRed Globe
Katta Kourgan I V. vinifera Unknown
. Hybrids between V. viniferaand V. ,
Aki Queen J Kyoho Seedling
labrusca
Hybrids between V. viniferaand V. ,
Honney Black K Kyoho Seedling
labrusca
Hybrids between V. viniferaand V. _ ,
Ougyoku L Moli Seedling
labrusca
o Hybrids between V. viniferaand V. .
Benifuji M Gold MuscatxKuroshio
labrusca
Rosario Rosso N V. vinifera Rosario BiancoxBuby Okuyama
Lilit O [Unknown Introduction from Israel
o Hybrids between V. viniferaand V.
Heikuixiang P KyohoxShengyang Muscat
labrusca
PPrincess Seedles Q [Unknown [Unknown
) . Hybrids between V. viniferaand V. ) )
Shinano Smile Takasumi Seedling
labrusca
Royal S V. vinifera Mutation of Alphonse Lavallee
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