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Fig.1 Two dimensional GC-IMS spectra of VOCs of fried green tea with different package during storage
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Table 1 Qualitative analysis of VOCs in fried green tea with different package during storage

. . %" @ FA
%5 1o th 4 AR CAS =5 5F X ST RE HRBIEAK . ‘
B 1) /s B 18] /ms
1 IE L& (M) 124-19-6 CoH s0 142.0 1 106.4 508.01 1.48
2 IEEH (D) 124-19-6 CoH,50 142.0 11071 509.11 1.94
3 K BR W B (M) 93-58-3 CsHz0, 136.2 1 093.8 485.94 1.21
4 K ER W B (D) 93-58-3 CsH50, 136.2 1 093.8 485.94 1.61
5 B =2~ W B 2548-87-0 CgH .0 126.2 1059.9  431.61 1.34
6 (E,E)-2,4-3F = ¥ i 30361-28-5 CgH .0 124.2 1104.4 504.36 1.27
7 KL 122-78-1 CsH0 120.2 1 .044.5 408.93 1.25
8 (E,E)-2,4-F =¥ (M) 4313-03-5 C,H, O 194.2 10151 368.87 1.19
9 (E,E)-2,4-p = ¥i# (D) 4313-03-5 C,H, O 194.2 1014.0 367.49 1.62
10 FE(M) 124-13-0 CsH, O 128.2 1 .007.7 359.44 1.40
11 F8 (D) 124-13-0 CgH O 128.2 1 007.7 359.44 1.83
12 P E(M) 100-52-7 C,HO 106.1 962.6 313.91 1.15

—_
w

KFE(D) 100-52-7 C;H:O 106.1 963.8 314.95 1.47
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(xR 1)
‘ ] %8 2%
%5 et 4 AR CAS & HF X SFHE BRBEKR , ‘
B 1) /s B 18] /ms
14 R-2-A&®(M) 18829-55-5 C,H,0 1122 957.6  309.50 1.26
15 A-2-%8(D) 18829-55-5 CHL0 1122 9582  310.02 1.67
16 1-F%-3-8 4312-99-6 CgHLO 126.2 983.0  332.61 1.27
17 1—3F ¥ -3 8% 3391-86-4 CgH,cO 128.2 985.1 334.63 1.16
18 6-F H—5- 2B 152467-26-0 CgH 1,0, 142.2 992.1 341.29 1.18
19 (2-KAkkoh) 3777-69-3 CoH,,0 1382 996.4  345.49 1.25
20 AEE(M) 111-71-7 CH,0 114.2 904.7 26637 1.33
21 E#(D) 111-71-7 CHL0 1142 902.6  264.79 1.70
22 R-2-THHEE(M) 505-57-7 Col 10 98.1 8524 23447 1.18
23 R -2-T (D) 505-57-7 CeH,00 98.1 852.4 234.47 1.52
24 (M) 98-01-—-1 CsH,0, 96.1 832.7 224.05 1.09
25 #E®(D) 98-01--1 C5H,0, 96.1 832.1  223.74 1.34
26 TE VB 106-70-7 C,H,0, 130.2 926.1  283.05 1.29
27 2Tk 1192-62-7 CoH0, 110.1 9186  277.05 1.11
28 2— & B (M) 110-43-0 C-H,,0 114.2 893.7 258.22 1.26
29 3-&EA(D) 110-43-0 C,H,0 114.2 891.5  256.65 1.63
30 ETE 111-27-3 CoHL,0 102.2 870.5  244.52 1.33
31 A-3-TH-1-8 928-96-1 CoH 0 100.2 857.7  237.39 1.23
32 eE(M) 66-25-1 CoH 0 100.2 793.1  204.43 1.26
33 (D) 66-25-1 CeH .0 100.2 793.7 204.71 1.57
34 1-/% 8 (M) 71-41-0 CsH,,0 88.2 768.3 193.16 1.26
35 1-&E (D) T1-41-1 CsH0 89.2 7628  190.73 1.52
36 T# 1977-33-9 C1oHNOs 233.3 826.5  220.84 1.16
37 A2 EE(M) 1576-87-0 CsH0 84.1 7525  186.34 1.11
38 B =2-B M8 (D) 1576-87-0 CsH:O 84.1 751.5 185.90 1.36
39 TAWEER 591-78-6 CeH .0 100.2 781.6 199.09 1.19
40 =R EE 75-18-3 CHS 62.1 5265  118.01 0.96
41 FTETEM) 97-62-1 CoH 0, 116.2 7267 175.69 1.19
42 FT#®mEzD) 97-62-2 CoH 0, 1172 7256 17526 1.56
43 5B (M) 110-62-3 CsH,,0 86.1 703 166.47 1.19
44 KB (D) 110-62-3 CsH,,0 86.1 698.1 164.63 1.43
45 TETE (M) 141-78-6 C.H,0, 88.1 6158  140.11 1.10
46  TEE (D) 141-78-6 C.H,0, 88.1 6122  139.12 1.34
47 3-WATHE 590-86-3 CH, 0 86.1 6544  150.88 1.41
48 TR F IR 78-93-3 C,H:O 72.1 593.3 134.16 1.25
49 =¥ R 67-64-1 CH;COCH; 58.1 483.4 108.65 1.12
50 ZE (M) 64-17-5 C.HO 46.1 4548  102.84 1.05
51 z#(D) 64-17-6 C.H,0 47.1 459.1 103.69 1.13
52 T 123-72-8 C.H0 72.1 5562 124.95 1.28
53 2- AT B 96-17-3 CsH,,0 86.1 669.4 155.28 1.40
54 ZABE (M) 513-86-0 C,H:0, 88.1 714.4 170.87 1.05
55 z 154 (D) 513-86-1 C4H:0; 89.1 711.5 169.73 1.33
56 @ E (M) 109-60—4 CsH,00, 102.1 7108  169.45 1.16
57 zEEes(D) 109-60-4 CsH,00, 102.1 709.3  168.88 1.48
58 22—k &L (M) 78-83-1  CH,CH(CH,)CH,OH  74.0 6283 14351 1.17
59 2-F Rk &/ E (D) 78-83-1 CH,CH(CH;)CH,0H 74.0 626.3 142.95 1.36
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Fig.2 The gallery plots of VOCs in fried green tea with different package during storage
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Analysis of Flavor Compounds Changes during Storage of Fried Green Tea

Su Xiaoqin'?, Kong Junhao'?, Du Yingying'?, Diao Chunhua'?, Zuo Xiaobo'?, Zou Xinwu'?, Yang Xiufang'*
("Hangzhou Tea Research Institute, CHINA COOP, Hangzhou 310016
*Zhejiang Key Laboratory of Transboundary Applied Technology for Tea Resource, Hangzhou 310016
*National Center for Tea Quality Inspection and Testing, Hangzhou 310016)

Abstract Gas chromatography—ion mobility spectrometry (GC-IMS) was performed to investigate the changes of volatile
organic compounds (VOCs) in fried green tea with different packaging during storage. The results showed that a total of
86 VOCs were detected by GC—-IMS, of which 59 VOCs were identified, including 28 aldehydes, 7 ketones, 9 alco-
hols, 9 esters, 4 heterocyclic compounds, 1 acids and 1 sulfur. With the extension of storage time, the content of fried
green tea VOCs decreased. More importantly, the VOCs of green tea were more stable in packaging of aluminum with
deoxidizer than packaging of aluminum. And the content of (E, E)-2,4-heptadienal and heptanal with clean and refresh-
ing, benzaldehyde and phenylacetaldehyde with chestnut, nonanal and 6-methyl-5-hepten-2-one with flowery, 2-hep-
tanone with cheese flavor and etc were higher in packaging of aluminum with deoxidizer. These study supply a theoretical
basis for the flavor quality control of fried green tea during storage. The two—dimensional spectrogram showed that VOCs
of fried green tea with different packaging during storage could be well separated. The GC-IMS fingerprints of fried green
tea with different packaging were preliminarily established, which provided a novel idea for the rapid evaluation of the
fried green tea quality during storage.

Keywords fried green tea; storage; flavor compounds; gas chromatography—ion mobility spectrometry



