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Abstract: Ripened pu-erh tea is a post-fermented tea produced from sun-dried green tea in the Yunnan province of China. The
headspace-solid phase microextraction-gas chromatography-tandem mass spectrometry (HS-SPME/GC-MS) technique was used to analyze the
changes in the relative content of aroma constituents of two ripened pu-erh tea sample groups with different sensory scores for aroma quality.
Correlation analysis and principal component analysis showed' that the relative levels of 3,4,5-trimethoxy-benzaldehyde, dimethyl itaconate,
butanoic acid-2-ethyl-2-propenyl ester, 3,4-dimethoxytoluene,1,2,3-trimethoxy-5-methyl-benzene, and other aroma constituents showed a
significant correlation with the aroma quality score obtained from the sensory evaluation (p <0.01). The relative content of nerol, nerolidol, and
n-hexadecanoic acid were significantly correlated with the aroma the quality score (p < 0.05). This result suggests that the above-mentioned
compounds are the key aroma constituents influencing the aroma quality of ripened pu-erh tea. Moreover, a preliminarily partial least squares
(PLS) regression model was constructed based onithe levels of these key aroma compounds to predict the aroma quality of ripened pu-erh tea.
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Table L Aroma quality of ripened pu-erh tea samples evaluated by

sensory evaluation
HE G2y
1 [ 4k, 88
2 %A% 90
3 AR 92
4 AR 91
5 %A% 91
6 A 91
7 g 87
8 A 90
9 o0 85
10 #3 86
11 A 91
12 A 90
13 4 fm 84
14 Esge 87
15 4 fm 83
16 N 85
17 BG4 88
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Table 2 Aroma constituents of two groups of ripened pu-erh tea with different aroma scores
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/min FH o S2EEH F SEEE

1 1-TH-1 A otnk-2- T 15.218 018" 014021 0.31%.  0.16~0.38
2 27t BR 15.674 0.39*  0.35~045 0.44* 0.1950.68
3 FAEEE R 1 16.394 203"/ 1.46~252 2.38 1.26~3.08
4 FAEBE A 11 17.197 3.95" . 3.30~4.70 4.93*  4.46~573
5 P-AEEE 17.923 2.27° 7 161-313 387°  1.62~5.46
6 KB 18.435 0.22° 0~0.41 035*  0~0.64

7 1,2-=F R AR 20.107 487°  397-5.88 4.40°  2.89~6.32
8 1B f AT 21.084 2553 . 1.11~4.50 167°  093~454
9 FHEEE B IV 21.329 358"  2.19~4.56 457°  2.10~6.64
10 A 21.559 1.25% ) 0.78~2.06 121°  023~175
1 o- 75 Su B 22.105 556°  4.41~6.93 5.93%  4.42~750
12 R aigS 22.446 028"  0.11~0.38 039  0~0.87

13 o-iERI 22.546 0.64*  0.44~0.89 0.64°  0.42~092
14 3 22.933 0.23° 0~0.34 030  0~0.62

15 f-IATALEE 23.464 0.63*  0.40-~0.85 0.76°  0.43~1.23
16 Evida 23.886 0.43° 0~0.82 052*  0.35~0.68
17 34-—WRIL TR 24.478 247 1.29~3.45 179" 0.90~2.75
18 2/6-— F AR Ey 24.698 0.34*  0.24~0.44 024>  0~061

19 ot B3 25.136 048"  0.31~0.83 058  0.27~1.09
20/ 3,44a5,6,7->~5-1,14a==F -2 (1H) A5A 26.184 043"  0.38~0.56 052°  0~0.65

21 1-F 84 (1At ) K 26.473 0.20*  0.15~0.31 018  0.15~0.23
22 2-F A 26.628 138 1.13~2.02 133  1.06~1.88
23 123-Z FRHAR 27.844 19.41* 1557~27.20 14.31°  9.05~24.89
24 4-TE12-ZFEALERK 28.272 382°  1.44~580 273°  247~2.92
25 2,6,6-= F Hh-1- 5K -1 B2 28.638 0.22*  0.19~0.27 020°  0~0.36

26 116-ZFHh-12-—5-% 29.389 0.63*  0.26~0.93 057°  0.29~0.82
27 124-ZFAIK 30.363 440*  250~7.26 386"  2.19-6.33
28 25 P-4 -T2 K- 30.869 135  1.23~153 075"  0~112

29 A 31.036 0.86*  0.66~1.03 0.71°  0.09~1.34
30 + gz 31.685 0.60*  0.30~0.96 045"  0.13~1.03
31 5-W-123-ZF ALK 31.942 2.82°  2.08~4.74 1.04°  048~1.78
32 o- T AN 32.144 113 0.40~2.14 097*  0.29~2.01
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32.296 0.38®  0.18~0.60 048  0.26~1.02
33.068 0.86°  0.83~1.00 0.87°  0.64~1.06
33.292 0.74*  0.47-1.10 0.73*  0.65~0.85
33.642 0.36°  0.17~0.55 0.31°  0.21~0.42
33.807 0.63*  0.36~0.85 0.47°  0.36~0.63
34.076 0.65°  0.56~0.90 0.62°  0.47~0.82
34.263 0.68°  0.56~0.80 057°  0.35~0.80
34.520 0.63*  0.51-0.89 0748  0W46~1.21
36.171 148  1.21~152 0.70° 0.32=1.17
36.307 219°  157-2.77 2.30°  1.81~2.89
37.449 024°  0.13~0.32 0263 0.19~0.46
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37.840 2.87°  1.84~3.89 317% 1.55-4.70
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38.476 1.41% . 1.01~1.91 161*  1.00~2.03
39.326 0.35° ./ 0.11-097 0.26° 0.13~0.37
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47.128 0.34%) 0.19~0.76 0.40°  0.15~0.87
51.197 0.26°  0.10~0.38 0.26°  0.13~0.56
55.594 0.30°  0.17~0.44 0.40°  0.27~0.56
56.620 0.33*  0.18~057 0.38°  0.07~0.52
61.414 0.26°  0.20~0.29 0.39° 0.17~0.87
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Table 3 Key aroma compounds correlated with the aroma quality

of ripened pu-erh tea
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Table 4 Variance contribution and cumulative variance
contribution in PCA analysis

1 o-dh 4 AR FETEREI%N  BiTTaRE%

Yart B 64.111 64.111

YarbAnmg 14.534 78.646

34,5 =V RAFFEs 10.421 89.067

I F T B T Y 4.229 93.296

2- LT Bi-2- v i Jh B 3872 97168

il 1.498 98.666

% 0.853 99.518
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34-—FAHMLFTR 0.198 99.979
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Fig.1 Scatter plot of the first two principal components for Pu-erh

tea samples
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Fig.2 Plot of the PLS regression between observed and predicted
aroma scores of ripened pu-erh tea based on aroma compounds
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Table 5 Comparative analysis of the aroma scores of ripened
pu-erh tea and.the aroma scores predicted by PLS regression

model
. A
G T4
1 88 86.5
2 90 90.0
3 92 89.8
4 a1 92.8
5 91 90.5
6 91 90.8
7 87 87.1
8 90 87.5
9 85 88.2
10 86 87.3
11 91 90.5
12 90 89.0
13 84 84.4
14 87 86.6
15 83 83.3
16 85 86.5
17 88 88.0
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