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[Abstract] Objective To explore the differences in volatile organic compounds (VOCs) among different—colored Yongshun
vine tea and provide a theoretical basis for its development and utilization. Methods Gas chromatography—ion mobility spectrometry
(GC-IMS) was employed to check the VOCs in purple and green Yongshun vine tea. Identification was performed by combining the
gas chromatography retention index database (NIST 2020) with the IMS migration time database. The VOCal 04.03 data processing
software was used to generate characteristic fingerprints for analyzing differential components. Principal component analysis (PCA),
"nearest—neighbor" fingerprint analysis, and orthogonal partial least squares discriminant analysis (OPLS-DA) were conducted on the

peak volumes of VOCs checked by GC-IMS. Characteristic markers distinguishing the different—colored Yongshun vine tea were
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screened by using variable importance in projection (VIP) values > 1 and cluster analysis (CA). Results A total of 115 VOC peaks

were checked in two different—colored Yongshun vine tea samples, among which 91 VOCs were identified, including 25 aldehydes,

16 ketones, 15 alcohols, 11 esters, 5 terpenoids, 5 pyrazines, 5 furans, 5 carboxylic acids, and 4 other types of components.

GC-IMS fingerprints showed that the types of VOCs in the two samples were relatively consistent, while the differences were mainly

reflected in relative contents. PCA, "nearest—neighbor" fingerprint analysis, and OPLS-DA models could clearly distinguish the

two types of Yongshun vine tea. A total of 21 VOCs were screened as characteristic markers based on VIP > 1 and CA.

Conclusion Significant differences in VOCs were observed between the two different—colored Yongshun vine tea samples. The

screened characteristic VOCs can provide a scientific reference for further studies on their pharmacological, material basis, and

comprehensive resource development and utilization.

(Keywords) vine tea; GC-IMS; volatile organic compounds; different—colored; chemometrics
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Fig.1 Representative images of dried Yongshun vine tea
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Fig.2 Qualitative GC-IMS spectra of VOCs in green vine tea
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Fig.3 Qualitative GC-IMS spectra of VOCs in purple vine tea
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Table 2 Qualitative analysis of VOCs in two different—colored vine tea samples
¥ 5 (=R CAS %5 ¥t DRE R i)/ HDHIE R it ) /ms
1 Geranyl butyrate 106-29-6 CyH0, 1 559.6 1 219.252 1.226 38
2 Eugenol 97-53-0 CioH .0, 1 3527 996.176 1.288 44
3 Tetrahydrolinalool 78-69-3 CioH0 1 125.0 797.479 1.272 39
4 Methyl octanoate 111-11-5 CoH 50, 1 128.1 799.940 1.432 22
5 n—Nonanal 124-19-6 CoH 50 1 130.3 801.622 1.472 36
6 Linalool 78-70-6 CyoHs0 1 105.4 782.398 1.221 45
7 2-Ethyl-3,5-dimethylpyrazine-M 13925-07-0 CsHpN, 1 079.9 741.896 1.225 20
8 2-Ethyl-3,5-dimethylpyrazine-D 13925-07-0 CsHpN, 1 079.7 741.470 1.742 55
9 3-Nonanone 925-78-0 CoH 50 1 080.1 742.323 1.382 65
10 (E)-2-Octenal-M 2548-87-0 CsHiO 1 068.3 718.448 1.335 79
11 (E)-2-Octenal-D 2548-87-0 CsH,O 1 069.0 719.727 1.825 03
12 y-Terpinene 99-85-4 CioHyo 1 067.5 716.764 1.222 29
13 2-Phenylacetaldehyde 122-78-1 CsHsO 1 055.6 693.394 1.248 13
14 (+)-Limonene 138-86-3 CioHis 1 038.7 661.624 1.220 01
15 p—Cymene 99-87-6 CioH s 1 030.1 645.976 1.720 48
16 3—Methylbutyl butanoate 106-27-4 CoH 150, 1 046.1 675.375 1.408 39
17 n—Octanal 124-13-0 CsHi60 1 015.6 620.555 1.401 81
18 1-Phellandrene 4221-98-1 CioHis 1 011.8 614.055 1.226 24
19 3—Methyl-2—cyclopenten—1-one 2758-18-1 CeHsO 980.9 553.365 1.107 82
20 Benzaldehyde-M 100-52-7 C-HsO 967.5 524.886 1.150 93
21 Benzaldehyde-D 100-52-7 C-HsO 966.8 523.497 1.471 58
22 3—Octanol-M 589-98-0 CsHisO 992.4 579.066 1.394 79
23 3-Octanol-D 589-98-0 CsHisO 987.4 567.675 1.771 76
24 3-Methyl-2(5H)—furanone 22122-36-7 CsHqO, 988.5 570.158 1.380 75
25 2-Pentyl furan 37776-93-2 CoH 40 998.0 591.023 1.256 54
26 2,3,5-Trimethylpyrazine 14667-55-1 C/HoN, 1 007.3 606.416 1.625 87
27 (E,E)-2,4-Heptadienal 43130-35-4 C-H,0 1 023.7 634.707 1.618 97
28 1-Octen—3-ol 3391-86-4 CsHi60 987.6 568.140 1.594 81
29 1-Octen—3—one-M 4312-99-6 CsH,O 983.1 558.208 1.265 77
30 1-Octen—3-one-D 4312-99-6 CsH,O 984.5 561.389 1.680 09
31 2—Furanmethanol, 5-methyl— 38572-58-1 CeHs0, 965.2 520.197 1.570 36
32 2—-Hexanol 626-93-7 CeH 1O 965.2 520.176 1.286 69
33 (E)-2-Heptenal-M 18829-55-5 C/H,,0 959.7 509.076 1.258 94
34 (E)-2-Heptenal-D 18829-55-5 CH,,0 960.9 511.418 1.672 11
35 Dihydro—5-methyl-2(3H)—furanone 108-29-2 CsH{0, 939.0 469.183 1.128 86
36 y-Bbutyrolactone 96-48-0 CsHqO, 922.8 440.091 1.083 08
37 1-(2—Furanyl)—ethanone-M 11926-27-3 CeHe0, 916.2 428.755 1.112 56
38 1-(2-Furanyl)—ethanone-D 11926-27-3 CeHeO, 916.2 428.847 1.440 48
39 6—Methyl-5-hepten—2-one 110-93-0 CsHiO 974.3 539.169 1.177 60
40 Ethyl 3-hydroxybutanoate 54054-14-6 CeH 205 948.2 486.536 1.177 60
41 a—Pinene 80-56-8 CioHis 947.2 484.593 1.221 84
) (R)-a—pinene 7785-70-8 CuHs 9373 465.970 1221 21
43 Ethylpyrazine 13925-00-3 CeHsN» 936.1 463.867 1.150 76
44 (Z)-4-Heptenal 67283-10-3 C/H,,0 900.3 402.784 1.149 31
45 2—-Heptanone-M 110-43-0 C/H,0 893.5 392.145 1.259 92
46 2-Heptanone-D 110-43-0 C-H,0 894.0 392.802 1.631 88
47 Heptanal-M 111-71-7 C/H,,0 910.1 418.514 1.328 73
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ha=s LaEw CAS & I3 R {5 B8 Bt ] /s AHXSIEAS I ] /ms
48 Heptanal-D 111-71-7 C;H,,0 903.9 408.536 1.698 64
49 2-Heptanol 543-49-7 C;H,c0 908.9 416.530 1.378 33
50 4,5-Dimethylthiazole 3581-91-7 CsH;NS 934.8 461.438 1.488 66
51 Cyclohexen—2-one 930-68-7 CeHsO 900.6 403.243 1.124 70
52 1-Hexanol-M 111-27-3 CeH .0 873.7 365.752 1.324 77
53 1-Hexanol-D 111-27-3 CeH,,0 872.8 364.556 1.637 69
54 (E)-2—Hexenal 6728-26-3 CeH 0 848.6 335.083 1.514 54
55 Butanoic acid 107-92-6 C,H50, 813.4 296.388 1.160 43
56 3—Methylbutanoic acid—M 503-74-2 CsH,,0, 838.8 323814 1.216 21
57 3—Methylbutanoic acid—D 503-74-2 CsH,00, 838.2 323.073 1.488 57
58 Methylpyrazine 109-08-0 CsHgN, 831.1 315.250 1.394 42
59 Pentyl formate 638-49-3 CeH 20, 819.7 302.957 1.283 95
60 1-Hexanal-M 66251-17-5 CeH,,0 802.5 285.269 1.258 12
61 1-Hexanal-D 66251-17-5 CeH 0 787.5 270.774 1.565 93
62 (Z)-2—Penten—1-ol 1576-95-0 CsH,,0 786.7 270.044 1.446 70
63 2—Furaldehyde 1998-1-1 CsH,0, 830.6 314.713 1.084 33
64 2—-Hexanone—-M 591-78-6 CeH,,0 781.9 265.154 1.188 94
65 2-Hexanone-D 591-78-6 CeH 0 779.9 263.040 1.503 39
66 1-Pentanol-M 71-41-0 CsH,,0 758.1 240.637 1.253 01
67 1-Pentanol-D 71-41-0 CsH,,0 757.3 239.792 1.514 07
68 Cyclopentanone 120-92-3 CsHsO 784.8 268.222 1.108 23
69 (E)-2—Pentenal 1576-87-0 CsHgO 750.4 233.127 1.108 23
70 3—Methyl-2-butenal 107-86-8 CsHgO 776.4 259.256 1.359 00
71 3-Penten—2-one 625-33-2 CsHsO 734.9 218.821 1.073 50
72 Diethyl sulfide 352-93-2 C,H,S 706.2 194.608 1.046 43
73 n-Pentanal-M 110-62-3 CsH,,0 712.5 199.691 1.184 81
74 n-Pentanal-D 110-62-3 CsH,,0 699.9 189.689 1.426 05
75 Propyl acetate 109-60-4 CsH,00, 715.1 201.840 1.162 86
76 Butyl formate 592-84-7 CsH,00, 716.3 202.852 1.207 06
77 Hydroxyacetone 116-09-6 C;Hq0O, 711.1 198.549 1.235 18
78 Acetic acid-M 64-19-7 C,H,0, 616.0 146.892 1.056 11
79 Acetic acid-D 64-19-7 C,H,0, 616.0 146.892 1.154 52
80 Acetic acid ethyl ester 141-78-6 C,H;0, 623.0 149.869 1.094 17
81 Butanal 123-72-8 C,H0 610.1 144.408 1.294 85
82 2,3—Pentanedione 600-14-6 CsHs0, 640.3 157.555 1.228 22
83 2-Methylpropanal 78-84-2 C,HsO0 565.6 127.013 1.286 92
84 2-Butanone 78-93-3 C,HsO0 575.7 130.756 1.248 69
85 Propanal 123-38-6 C;HO 486.7 101.137 1.056 11
86 Methyl acetate 79-20-9 C;Hs0, 541.9 118.599 1.037 59
87 2—Methyl-2—propenal 78-85-3 C,HO 559.6 124.807 1.056 08
88 3—Methyl-2-butanol 598-75-4 CsH,0 679.9 176.660 1.234 83
89 4-Heptanone 123-19-3 C;H,,0 873.0 364.799 1.575 05
90 Benzenemethanol 100-51-6 C;Hs0 1 023.2 633.888 1.323 86
91 2—0Octanol 123-96-6 CsHis0 987.3 567.573 1.456 36

HEALE YR MDD RN — P B ok TR

A Z 0] YRR XF P AE AR ) 91 FHVOCs 7Y Z IR B A K R 2 R fE eI B 200, 5
WEARFRZE I — LA B S 3547 OPLS-DA 7347, 45 ZHirS4sie—2k, i#id Permutation Tast X} OPLS—
BUE 8A 7R . R2X=0.912, (0*=0.994 , B ZH AL DA AR AU PEAT B A (n=200 ) , B IE %A% AU 1)
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