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Changes of aroma components during Pu’er tea fermentation process by
headspace-solid-phase microextraction and gas chromatogr aphy-mass
spectrometry
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ABSTRACT: Objective To analyze the changes of aroma components during Pu’er tea fermentation process.
Methods The changes of aroma components during pile-fermentation of Pu’er tea were studied by fully automated
headspace-solid-phase microextraction (HS-SPME), and were identified by gas chromatography—mass spectrometry
(GC-MS). Results With the changes of fermentation process, the content of alcohol compounds showed fluctuant
trend, the content of ketone, ester and hydrocarbons were decreased, phenols and methoxybenzene were increased,
and aldehydes and acids had little change. The content of linalool oxides(I, II, III, IV) was highest, benzyl alcohol
and S-phenethyl alcohol were the lowest in the end of pile (seventh pile), the content of 1,2,3-trimethoxybenzene and
1,2,4-trimethoxybenzene were the highest at the later pile (sixth pile), then decreased at the seventh pile. Conclusion
The variation of aroma components is significant in the pile-fermentation process, which provides some technological

supports for improving fermentation process and stabilizing quality.
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Tablel Resultsof aromacomponentsduring Pu’er tea fermentation process
(%)

1 1 2.34 2.56 1.57 2.08 3.61 3.02 3.59 4.17
2 I 4.05 4.08 1.81 2.82 5.88 4.60 5.12 6.82
3 4.09 2.85 1.32 1.82 3.21 1.31 1.15 0.87
4 11 0.86 0.99 0.82 0.87 1.45 1.49 1.24 2.45
5 \Y 3.02 2.81 2.62 2.80 4.33 4.67 4.57 5.10
6 o- 3.39 3.52 3.35 2.97 4.49 4.75 3.70 4.24
7 0.92 0.48 0.55 0.19 0.36 0.35 0.28 0.17
8 0.45 0.29 0.29 0.19 0.20 0.18 0.11 —
9 a- 0.77 0.62 0.33 0.64 0.46 0.41 0.20 0.19
10 6- 0.96 0.79 1.00 0.88 0.79 0.89 0.72 0.84
11 1.75 — — — — — — —
12 3,7,11- 1.06 0.68 0.69 0.73 0.54 0.56 0.52 0.68
13 0.59 0.63 0.25 0.19 0.19 0.25 0.30 0.21
14 0.69 — — — — — — —
15 2- 0.46 — — — — — — —
16 0.42 — — — — — — —
17 0.38 1.59 2.61 1.79 1.14 1.00 0.80 —
18 - 1.19 3.99 6.08 5.68 9.28 5.65 7.21 0.42
19 2,3- 0.75 — — — — — — —
20 2- -3- 0.41 0.44 0.35 0.42 0.21 0.44 0.32 0.31
21 3,4,5- — — — — 0.28 0.38 0.41 0.17
22 — — — 0.43 0.25 0.30 0.92 0.87
23 0.30 0.09 0.17 0.40 0.11 0.11 0.39 0.68
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(%)
24 0.34 — — — — — — —
25 0.31 — — — — — — —
26 o 0.35 0.10 0.18 0.15 0.23 0.08 — —
27 0.80 0.63 0.57 0.67 0.48 0.71 0.45 0.67
28 o 2.67 1.51 1.65 1.68 1.42 1.42 1.62 3.56
29 ’- 0.55 0.36 0.33 0.27 0.33 0.41 0.20 0.22
30 2.41 1.59 1.98 1.37 1.14 1.26 0.73 1.07
31 2,6,10- 0.85 0.55 0.61 0.59 0.47 0.53 0.44 0.84
32 1.04 0.68 0.90 0.86 0.65 0.63 0.59 1.14
33 o 1.09 0.58 0.85 0.59 0.46 0.50 0.27 0.35
34 B- 1.11 0.57 0.73 0.50 0.33 0.44 0.21 0.44
35 1,6- 1.52 0.94 1.10 0.98 0.69 0.76 0.45 0.52
36 1,3- 1.07 0.73 0.97 0.81 0.52 0.56 0.30 0.29
37 2,7- 0.93 0.68 0.65 0.65 0.45 0.53 0.32 0.25
38 1,4- 0.54 0.42 0.58 0.59 0.43 0.54 0.44 0.30
39 2,3,6- 0.33 0.31 0.45 0.34 — — — —
40 f- 0.40 0.20 0.21 0.28 0.25 0.26 0.20 0.17
41 0.44 0.63 0.82 0.69 0.95 1.09 0.90 0.81
42 0.19 — — — — — — —
43 — — — — — — — 0.98
44 o 0.97 0.71 0.67 0.70 0.53 0.47 0.35 0.22
45 1.92 1.07 0.90 1.43 0.92 0.53 0.51 0.37
46 0.52 0.38 0.48 0.21 0.32 0.30 0.27 —
47 B- 4.77 3.13 2.25 2.33 2.29 2.72 1.75 1.47
48 0.42 1.31 1.14 0.69 0.70 0.67 0.92 0.20
49 4- 0.28 0.61 0.49 0.90 1.12 1.96 2.03 1.96
50 0.29 — — — — — — —
51 2,6- 0.37 0.41 0.67 0.55 0.29 0.37 0.26 0.39
52 2.01 0.64 0.44 0.49 0.62 0.49 0.50 0.39
53 J- 0.29 — — — — — — —
54 0.52 0.31 — — — — — —
55 0.74 0.62 0.52 0.64 0.61 0.78 0.64 —
56 6- - 1.48 2.04 1.46 1.34 1.54 2.03 1.20 1.17
57 6- - 1.39 0.86 1.12 1.04 0.87 0.89 0.85 0.57
58 6.16 5.43 5.71 437 5.36 6.57 3.95 2.33
59 0.99 2.00 0.83 0.86 1.04 1.12 0.98 0.67
60 0.36 0.76 1.53 0.92 0.72 0.93 0.59 0.56
61 1.57 1.98 1.02 1.04 1.25 1.34 1.36 1.16
62 2.30 2.16 2.32 232 2.01 2.09 1.58 1.19
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