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Table 1 Aromatic components and relative contents of Qingzhuan tea during processing

e 4w {5 B3 5} 18]/ min A B C D E F G
1 1-7% 4% -3-Fi 1-penten-3-one 2.59 0. 87 2.02 4.08 0.96 2.21 2.94 1. 19
2 J2-2-1% B (E) -2-pentenal 3.54 2.23 2.19 0.78 1.13 1.96 2.32 1.75
3 C. /¥ hexanal 4.49 3.44 3.51 5.81 2.68 2.28 4.58 4.13
4 2-C i B 2-hexenal 6.21 2.91 1.61 2.49 2.32 1.22 4.42 2.90
5 3-C -1 -fi 3-hexen-1-ol 6.37 0. 80 ND ND ND ND ND ND
6 48— H ZE o-xylene 6.78 0.55 0.84 1.55 0.45 0. 46 1.03 0.43
7 LR 5N isoamyl acetate 7.16 ND 0.38 0.47 5.35 1.03 0.48 ND
8 i -4 - B 45 1 ( Z) 4-heptenal 8. 04 1.30 2.07 2.95 0. 89 1.23 4.75 1.40
9 BEEF heptanal 8.12 1.73 2.32 4.70 1.52 1.89 4.12 2.39
10 R, R-2,4-C 45 (E,E) -2 ,4-hexadienal 8.57 ND ND ND ND ND ND 0.42
11 3,5- " H K E 3,5-dimethylphenol 9.61 0.28 0.32 0.76 0.26 0.72 0.24 0.10
12 i -2 - B 45 1 (7)) -2-heptenal 10. 62 2.30 2.12 3.80 2.51 6.93 5.25 2.57
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gk 1
%' Y PREES ] /min - A B C D E F G
13 7K H % benzaldehyde 10. 74 5.55 6.52 7.27 5.73 4.78 4.25 4.97
14 1-2¢ #5 -3 -B% 1-octen-3-ol 11.78 .76 2.75 3.11 1.84 7.81 5.38 1.65
15 O\ Z 75 35 TE vinyl hexanoate 12.04 0.84 1.58 2.34 ND ND ND ND
16 6-H JL-5- P& 45 -2 -] 6-methyl-5-heptene-2-one 12. 15 4.21 5.16 9.29 4.61 10.42 13.91 4.78
17 2-1F J% %L 1k iR 2 -pentylfuran 12.34 ND ND ND ND .91 2.79 2.18
18 JZ2-(2-% MK ) Wi (E)-2-(2-pentenyl) furan 12.83 ND ND ND ND ND ND 2.26
19 Y- Ji§ octanal 12.91 0.90 1.19 2.09 0.38 2.50 1.78 0.67
20 2, -2 ,4-5F W (E,E) -2 ,4-heptadienal 13.27 14.56 16.29 17.63 19.88 22.86 31.31 30.60
21 2 -5 9 L 1 2-( prop-2-en-1-yl) furan 13.95 ND ND ND ND ND ND 1.13
22 ¥4 s limonene 14.07 1.65 1.47 1.71 0.78 0.8 1.43 0.70
23 2,6,6-=H LI B 2,2 ,6-trimethylcyclohexanone 14. 38 0.83 0.86 1.36 0.64 1.47 2.01 0.72
24 7K H i benzyl alcohol 14.74 1.73 ND ND ND ND ND ND
25 7K LT benzeneacetaldehyde 14. 85 3.22 1.43  1.34  3.02 0.96 ND 0.41
26 2-2F 45 -1-[if 2-octen-1-al 15.63 5.70  5.36 8.68 4.48 9.64 12.33 11.38
27 Il -48 AL 55 #5 5 ( Z) -linalool oxide 16. 34 3.90 ND ND ND ND ND ND
28 J -4 AL 5 s 5 (E) -linalool oxide 17. 14 3.51 ND ND ND ND ND ND
29 3,5-3¢ M5 -2-f 3,5-octadien-2-one 17.43 0.83 ND ND ND ND ND ND
30 5 f i linalool 17.79 45.65 40.20 27.07 15.18 16.95 13.97 7.43
31 T [#% nonanal 17.97 7.67 10.12 14.56 7.34 9.82 7.86 7.48
32 &, -2 ,4-2% sl (E L E) 2 ,4-octadienal 18. 15 ND ND ND ND ND ND 1.82
33 7K Z 1% phenylethyl alcohol 18. 46 2.40 2.36 1.71 4.56 2.83 ND 1.38
34 1,2- " H 4 F 7K 1,2-dimethoxybenzene 20. 05 ND ND ND ND 1.71 1.50 2.79
35 J2  Mi-2,6-F- —4ilE (E,Z) -2 ,6-nonadienal 20. 32 ND ND ND ND ND ND 6. 64
36 JZ2-F- ¥ 18 ( E) -2-nonenal 20. 63 1.04 1.38 2.04 1. 04 1.48 1.42 4.63
37 LR 7K i phenylmethyl acetate 20. 87 ND 4.03 ND 9.39  2.46 ND ND
38 Z% naphthalene 21.52 1.41  2.31 3.06 1.67 1.68 1.71 2.00
39 2 -T #2-3-C 1Tk (E) -3-hexenyl butyrate 22.01 0.38 ND ND ND ND ND ND
40 -1 F B a-terpineol 22.08 0.84 1.05 1.25 0.68 0.39 0.52 2.47
41 JK 4% R H i methyl salicylate 22.26 47.07 43.37 20.69 26.23 15.22 3.93 1.63
42 LT AL safranal 22.48 0.87 1.42 1.40 0.93 0.87 3.57 2.24
43 4% decanal 22.86 1.40 1.77 1.34 0.88 1.49 1.47 1.57
44 B-HFF & B-cyclocitral 23.46 5.89  6.40 9.36 7.39 12.33 14.89 8.55
45 % geraniol 25.14 3.35 ND ND ND ND ND ND
46 T\ iR -2-7% £ i 2-phenylethyl caproate 25.21 1.93 ND ND ND ND ND ND
47 LR 7R 21§ phenethyl acetate 25.25 ND 6.12 2.68 15.40 5.83 3.00 ND
48 J% -2-3% 155 1% (E ) -2-decenal 25.43 1.49 1.07 1.34 1.75 3.47 ND 1.78
49 3,7-HH-2,6- i 3,7 -dimethyl-2 ,6-octadienal 25.86 1. 66 ND ND ND 1.96 ND 2.82
50 1,2,3- = H 47K 1,2 ,3-trimethoxybenzene 27.83 ND ND ND ND 3.73  0.56 13.15
51 ¥ 2 1 JiE methyl geranate 28.26 ND ND ND ND ND 1.97 3.45
52 1,6-= i -1,2-2 2% 1,1, 6-rimethyl-1, 2-dihydronaphtha- 29. 41 ND .12 1.32 ND ND  1.24 1.41
lene
53 AR 7 £ g phenylethyl propionate 29.45 ND ND ND 2. 64 ND ND ND
1,2,3,4-PU%-1,
54 29.55 0.88 1.16 1.25 0.52 1.16 1.23 ND
1,6-=H % 2% naphthalene,1,2,3 ,4-tetrahydro-1,1,6-trimethyl-
55 1,2,4-=H & KK 1,2 ,4-trimethoxybenzene 30. 30 ND ND ND ND ND ND 0.32
56 VU 4% tetradecane 31.55 2.86 2.79 3.87 2.47 2.79 3.19 3.19
57 3,4- 4 F-1-P9 4 F 8 3 ,4-dimethoxy-1 , 1 -propen-1-yl benzene 31.77 ND ND ND ND ND ND 3.11
58 - Z W a-ionone 32.67 304 3.78 4.41 6.09 7.85 10.07 15.13
59 S - LN ER ( E ) -geranylacetone 33.74 3.7 5.30 6.19 10.85 13.58 9.71 11.14
60 B-4 % fill B-ionone 35.07 4.77 5.09 7.40 10.20 12.74 14.29 16.19
61 -1 46 BUEE ( E ) -nerolidol 38. 14 1.74  1.24 1.39 1.50 0.96 1.00 1.14
62 #E il hexahydrofarnesyl acetone 48.26 ND 0.17 0.17 0.17 0.35 0.44 0.90
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Fig.3 Aroma varieties and their proportion of

Qingzhuan tea during processing
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Analysis of volatile flavor compounds in Qingzhuan tea during primary
and pile fermentation process

LIU Pan-pan, ZHENG Peng-cheng, WANG Sheng-peng, GONG Zi-ming ",
TENG Jing, GAO Shi-wei, WANG Xue-ping, YE Fei, ZHENG Lin

1 (Institute of Fruit and Tea, Hubei Academy of Agricultural Sciences/Hubei Tea Engineering and
Technology Research Centre, Wuhan 430064, China)
2 (Henan Key Laboratory of Tea Comprehensive utiization in South Hennan, Xinyang Agriculture and Forestry University,

Xinyang 46400, China)

ABSTRACT Fresh tea leaves from Chibiquntizhong in Chibi was used to make Qingzhuan tea. Volatile components
of Qingzhuan tea during the primary and pile fermentation process were analyzed using headspace solid-phase micro-
extraction ( HS-SPME ) and gas chromatography-mass spectrometry ( GC-MS). The result showed that 62 volatile
compounds were identified from Qingzhuan tea samples, while 45, 41, 41, 40, 43, 42 and 48 compounds were iden-
tified in 7 samples from fresh leaves to the end of pile fermentation. In the previous stage of pile fermentation, alde-
hydes, alcohols, ethers and ketones had a relatively higher content. However, the relative amount of olefin alde-
hydes, ketones, methoxybenzene and furans significantly increased, alcohols and ethers obviously decreased which
caused by microbial action during pile fermentation. Twelve high OAV ( >1) substances have great contribution to
the flavor change during the tea fermentation. Pile fermentation was the key step in the formation of volatile flavor
compounds in Qingzhuan tea. The characteristic aroma components of Qingzhuan raw tea were include (E,E)-2,4-
heptadienal, 2-octen-1-al, (E,Z)-2,6-nonadienal, nonanal, benzeneacetaldehyde, B-cyclocitral, B-ionone, a-io-
none, 1,2 ,3-trimethoxybenzene and a-terpineol, etc.

Key words Qingzhuan tea; pile fermentation; volatile components; headspace-solid phase microextraction; odor ac-

tive value
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