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Analysis of volatile components of tea leaves and infusion from Pu-erh tea by
solvent-assisted flavor evaporation combined with gas
chromatogr aphy-mass spectrometry

LI Ji, XIAO Ling, LU Chang-Qi, MAO Shi-Hong, TONG Hua-Rong"

(College of Food Science, Southwest University, Chongging 400715, China)

ABSTRACT: Objective To compare the volatile components of tea leaves and infusion from Pu-erh tea and
determine the absolute content of characteristic aroma components (methoxyphenolic compounds). Methods The
volatile components of tea leaves and infusion from Pu-erh tea in 3 different years were analyzed by solvent assisted
flavor evaporation (SAFE) combined with gas chromatography-mass spectrometry (GC-MS). The absolute content of
characteristic aroma components of Pu-erh tea (1,2,3-trimethoxybenzene and 1,2,4-trimethoxybenzene) were
determined by external standard method of gas chromatography. Results A total of 70 volatile compounds were
identified in Pu-erh tea, including methoxyphenolic compounds, acids, ketones, esters, lactones, alcohols,
hydrocarbons, aldehydes, ether. Seventy compounds were found in tea leaves and 45 compounds were found in tea
infusion, respectively. Methoxyphenolic compounds were the most abundant compounds in both leaves and
infusion. The absolute content of 1,2,3-trimethoxybenzene and 1,2,4-trimethoxybenzene in leaves were 7.78 pg/g
and 5.37 pg/g, and the content in infusion were 3.45 pg/g and 2.73 pg/g, respectively. Conclusion The volatile

components of tea infusion are significantly reduced, and the absolute content of two methoxyphenolic compounds
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also decrease significantly in infusion. This paper can provide references for the determination of volatile
components in Pu-erh tea.

KEY WORDS: Pu-erh tea; volatile components; methoxyphenolic compounds; solvent assisted flavor evaporation;
gas chromatography-mass spectrometry
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Table1l Identification results of volatile compoundsin tea leaves and tea infusion

(o)

Y06 Y09 Y10 T06 T09 T10

1 806 hexanal MS, RI 1.86 - 0.68 247 3.53 4.98
2 817 butyl acetate MS, RI 531 3.68 4.15 5.24 - -
3 836 24- -1- 2,4-dimethyl-1-heptene MS, RI 2.61 0.79 1.69 1.82 2.76 2.74
4 852 isovaleric acid MS, RI - 1.54 1.42 - - -
5 869 2- 2-methylbutyric acid MS, RI - 1.50 - - - -
6 898 cyclohexanone MS, RI 0.80 0.40 0.68 0.56 0.15 -
7 901 valeric acid MS, RI - 0.34 - - - -

8 907 heptaldehyde MS, RI - 0.61 - 0.11 0.28 0.62
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9 920 - y-butyrolactone MS, RI - 1.52 0.33 - - -
10 957 - y-valerolactone MS, RI - 2.06 0.96 - 0.12 -
11 970 benzaldehyde MS, RI 1.25 1.63 0.69 - - -
12 1006 octanal MS, RI 0.17 - 1.59 - - -
13 1009 o J-hexanolactone MS, RI 1.63 - - 0.76 - -
14 1011 hexanoic acid MS, RI 0.36 3.65 2.03 0.04 - -
15 1029 (-)- (S)-(-)-limonene MS, RI - 0.29 0.60 - - -
16 1036  2,2,6- 2,2,6-trimethylcyclohexanone MS, RI - 0.77 0.95 0.38 0.13 0.67
17 1072 7-octen-2-ol, 2-methyl-6-methylene- MS, RI 0.51 141 1.18 0.32 0.84 1.28
18 1076 I linalool oxide I MS, RI 1.65 1.96 2.07 3.98 3.36 4.98
19 1092 1I linalool oxide IT MS, RI 3.61 3.87 229 444 5.34 6.52
20 1107 nonanal MS, RI 1.18 131 1.19 - 0.14 -
21 1114 3,7-dimethyl-1-octanol MS, RI 232 0.53 - 0.77 - -
22 1118  2.6- 2,6-dimethylcyclohexanol MS, RI - 1.27 3.01 - 2.35 4.22
23 1124 heptanoic acid MS 2.07 0.51 - - - -
24 1127 isophorone MS, RI - 0.58 - 0.43 0.40 -
25 1130 2-ethylhexanoic acid MS, RI 8.02 0.24 1.00 0.17 - -
26 1139 4- 4-carvomenthenol MS, RI - - 0.13 - - -
27 1190 octanoic acid MS, RI - 2.70 222 - 0.87 0.40
28 1202 safranal MS, RI - 0.90 0.51 - 0.52 0.62
29 1208 decanal MS, RI - 1.05 0.46 - 0.61 -
30 1214 o- o-terpineol MS, RI - 2.27 2.67 2.06 235 2.75
31 1248 34- 3,4-dimethoxytoluene MS, RL, STD 1.51 1.35 1.99 - 0.55 0.90
32 1254 benzyl butyl ether MS, RI - - 1.05 - - -
33 1279 nonanoic acid MS, RI 0.70 3.46 3.09 - 3.00 1.81
34 1291  2- 2-undecanone MS, RI - 0.96 0.31 - - -
35 1301 1- 1-methylnaphthalene MS, RI 0.01 0.36 0.15 0.31 - 0.55
36 1310 1,2,3- 1,2,3-trimethoxybenzene MS,RL STD  19.78 4.74 4.98 33.10 12.01 11.34
37 1322 1,2- -4- 1,4-dimethoxy-2-ethylbenzene MS, RI - 1.49 0.38 - 0.39 0.79
38 1357 (11;}11’)/6dr0naphthalen: 2 LL6trimethyl-1.2- g gy - 130 120 - - -
39 1375 1,24- 1,2,4-trimethoxybenzene MS,RL STD  5.96 4.86 3.89 6.58 548 2.87
40 1388 1-dodecanol MS 0.46 0.54 0.66 2.66 1.72 2.56
41 1400 tetradecane MS, RI 4.73 2.86 331 3.26 5.72 6.27
42 1401 345 3,4,5-trimethoxytoluene MS, RI, STD - 0.56 0.78 1.98 0.89 1.30
43 1402 6,10-dimethylundecan-2-one MS, RI - 1.10 1.18 - - -
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44 1404 2- 2-butyl-1-octanol MS, RI 0.11 0.64 0.79 2.25 0.69 -
45 1408 dodecyl aldehyde MS, RI 0.96 - - - - -
46 1410 (+)-longifolene MS, RI - 0.80 1.14 - - -
47 1415 (-)-o- (-)-a-cedrene MS, RI 0.13 0.96 0.83 - - -
48 1421 a- a-ionone MS, RI - 1.41 1.45 - 0.94 1.32
49 1425  (H)-4- (+)-f-cedrene MS, RI - 0.08 0.50 - - -
50 1439 1,2,34- 1,2,3 4-tetramethoxybenzene MS, RI 0.55 1.70 1.75 - 2.18 0.89
51 1445 geranylacetone MS, RI - 2.71 2.92 - - -
52 1452 dimethyl phthalate MS, RI 1.75 0.54 - 2.33 - -
53 1479 p- p-ionone MS, RI 1.13 2.82 2.50 0.61 1.07 1.95
54 1490 irone MS, RI - 1.12 - 0.39 1.57 1.88
55 1500 pentadecane MS, RI 2.36 2.09 2.62 1.10 - 0.38
56 1506 nerolidol MS 0.34 0.71 0.75 - - -
57 1535 dihydroactinidiolide MS, RI 13.14 9.12 12.02 16.15  26.78 30.91
58 1549 nonylcyclohexane MS, RI 0.74 0.65 0.78 - - -
59 1ssa 22 224-trimethyl-1.3- g oy 135 140 206 075 117 087
pentanediol diisobutyrate
60 1705 2-ethylhexyl benzoate MS, RI - 1.87 0.79 - - -
61 1789 2- -1- 2-hexyl-1-decanol MS, RI 1.91 1.04 0.42 0.09 0.16 -
62 1845 fitone MS, RI 5.08 5.73 7.35 0.77 1.30 043
63 1910 farnesyl acetone MS, RI - 0.76 1.13 - - -
64 1926 methyl palmitate MS, RI 1.23 0.93 1.06 0.67 2.20 0.87
65 1957 diisobutyl phthalate MS 0.24 0.20 0.29 0.78 2.84 0.32
66 1968 palmitic acid MS, RI 1.84 1.18 2.32 2.50 5.00 1.74
67 1977 isophytol MS, RI 0.35 0.23 0.50 - - -
68 1992 palmitic acid ethyl ester MS, RI 0.12 0.19 0.34 - - -
69 2037 phytol MS, RI 0.01 0.05 - - - -
70 2091 methyl linoleate MS, RI 0.14 0.12 0.22 0.15 0.66 0.25
: MS: MS NIST 08s ; RI: ; STD: HEH
70 6 11(3.26%) (3.09%) (2.42%)
(18.76%) 10 (14.04%) 4 (13.59%) 13 (2.36%), 51.35%
(13.42%) 9 (13.40%) 11 (11.77%) 45 6
8 (9.33%) 8 (5.35%) 1 (0.35%) (27.08%) 6 (4.59%) 3 (2491%) 9
10 (18.56%) 5 (5.18%) 5 (8.70%) 6
(11.43%) 1,2,3- (9.83%) (6.05%) 1,2,4- (6.37%) 5 (4.63%)
(4.90%) (4.38%) (3.63%) 10 (24.61%) 1,2,3-
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Table2 Analysisresults of the content of 2 methoxyphenolic compounds (n=3)

(neg/g)

G
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Y=56.104X+0.17

Y=52.239X+0.0175

0.9994

0.9951

4.09

4.16

5.80 7.78 4.38 2.37 3.61 3.45

5.68 5.37 1.92 2.58 3.69 2.73
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