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Abstract: In order to explore the volatile components in four kinds of black tea from China, including Dianhong,
Qihong, Zhengshanxiaozhong and Jinjunmei, their volatile components were extracted by fully automated
headspace solid-phase microextraction (HS-SPME) and identified by gas chromatography-mass spectrometry
(GC-MS). The results showed that total 90 volatile constituents were identified from four kinds of black tea. The
major volatile components in Dianhong tea were linalool, geraniol, linalool oxides, methyl salicylate, 2-pentylfuran,
and nerolidol; which in Qihong tea were hexadecanoic acid, phytone, geraniol, linalool oxides, f-ionone,
phytol, and anthracene; phytone, geraniol, B-ionone, dihydroactinidiolide, caffeine, and linalool oxides in
Zhengshanxiaozhong black tea; and geraniol, caffeine, linalool oxides, B-ionone, phenethyl alcohol, nerolidol, and
phytol in Jinjunmei black tea. The common volatiles included benzaldehyde, phenylacetaldehyde, linalool oxides,
linalool, geraniol, a-ionone, B-ionone, phytol, etc. The volatile compositions and contents had great differences
among four kinds of black tea, only 32 compounds were common. The relative content of alcohol compounds
in four black teas was high, counting for 69.08% in Dianhong tea, while that of ketone compounds was high in

Qihong, Zhengshanxiaozhong, and Jinjunmei. The differences in volatile compound proportion and threshold

KRB 2014-07-14 2 HH: 2014-08-31

EL£WAB: MEARFFILETH (31460228); 2 HiE BB TRFEDIST LA H (2014Y089) % Bl
FEZ A - B, 2, AT A B9 5 1) A 2is i AR Ak . E-mail: 18314405761@163.com

* il {5 /E#H Corresponding author. E-mail: gxmeng@sina.com



302 PG Iy 2 )

234

value formed the unique aroma characteristics of these black teas.

Key words: Black tea; Volatile component; Headspace solid-phase microextraction (HS-SPME); Gas chromatography-

mass spectrometry (GC-MS)
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Fig. 1 Total ion chromatogram of volatile components in four kinds of black tea by GC-MS
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Table 1 Volatile components in four kinds of black tea

g {i %jﬁﬁ e %Eta Cfif -,7‘%?; : *H%ﬂ”é"% Relative content (%)
No. i Compound AT ABLL AE /N SRRIE
index degree  Method  pignhong  Qihong  Zhengshanxiaozhong Jinjunmei

1 818 CLE Hexanal 96 RIL,MS 0.09 0.10 0.32 0.27

2 840 (E)-2-CL )il (E)-2-Hexenal 90 RI,MS 0.22 0.13

3 843 JI5E-3- 45~ 18 cis-3-Hexenol 88 RIL,MS 0.18 0.36 0.28

4 859 (E)-2-C M- 1-[¥E (E)-2-Hexenol 87 RI,MS 0.09 0.11

5 861 1-E./% 1-Hexanol 92 RIL,MS 0.39 0.28 0.13

6 894 2-B#fiE 2-Heptanol 90 MS 0.13

7 957 Z& I Benzaldehyde 98 MS 0.17 0.53 0.60 0.51

8 979 1-2£475-3-f5 1-Octen-3-o0l 87 RILMS 0.15

9 989 2- 1% FLE I 2-Pentyl-furan 88 RI,MS 3.01 0.79 0.61 1.47

10 998 22~ M5 )W cis-2-(2-Pentenyl) furan 90 RL,MS 0.15 0.10 0.14

11 1010 o-FATHIH a-Terpinene 95 RI,MS 0.19

12 1026 D-t7#5/ D-Limonene 98 RI,MS 1.15 0.19 0.25

13 1034 K Benzyl alcohol 95 RI,MS 0.10 0.59 0.81 0.74

14 1037 2 -3,7-ZH JE-1,3,6-2F = 92 RILMS 1.19 0.25
(E)-3,7-Dimethyl-1,3,6-octatriene

15 1042 7 L Phenylacetaldehyde 97 MS 0.77 0.69 1.30 1.67

16 1046 Z' )i Ocimene 95 RL,MS 1.90 0.33

17 1048 1- £, 3% TH-NE % -2- H % 93 RL,MS 0.50 0.16
1-Ethyl-1H-pyrrole- 2-formaldehyde

18 1056 -1 4 y-Terpinene 91 MS 0.15

19 1066 2-Z LML 2-Acetyl pyrrole 86 RI,MS 0.22

20 1072 JFREEES ) 1 Linalool oxide | 90 RL,MS 1.31 1.61 1.11 1.44

21 1087 JiFEEESA ALY 1T Linalool oxide 1T 90 MS 4.07 2.73 1.99 2.88

22 1092 (E,E)-3,5-% —J#-2-F 87 RIL,MS 0.13 0.08
(E,E)-3,5-Octadien-2-one

23 1098 F5 fEME Linalool 98 RLMS  39.79 1.94 1.39 2.13

24 1100 3,7- " HIHE-1,5,7-3F = M3 88 RL,MS 0.91 0.70 0.63 0.66
3,7-Dimethyl-1,5,7-octatrien-3-ol

25 1110 . Phenylethyl alcohol 98 RIL,MS 1.60 1.42 2.90 4.50

26 1137 N-CHEBEFANEVIZ Ethylsuccinimide 87 RL,MS 0.23 0.18

27 1169 FF RS ALY T Linalool oxide Tl 90 RILMS 0.25 0.48 0.27 0.25

28 1175 FFREREE ALY IV Linalool oxide TV 90 RL,MS 2.30 1.1 1.09 0.83

29 1178 %% Naphthalene 95 MS 0.15 0.17

30 1188 o-#AiHIE a-Terpineol 95 RIL,MS 0.89 0.16 0.15

31 1190 JK A% G Methyl salicylate 95 RL,MS 3.98 1.29 1.56 2.58

32 1196 JECLTAERE Safranal 98 RL,MS 0.20 0.25 0.10

33 1200 + % Dodecane 96 RIMS 0.29 0.16

34 1205 I Decanal 90 RIL,MS 0.14 0.28 0.14

35 1218 B-IAFFIEEE B-Cyclocitral 98 MS 0.28 0.83 0.62

36 1228 FEAETE Nerol 95 RI,MS 0.47 0.73 0.47 0.44
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254 (Continued)
‘ (LR POl Mo FHAXTF i Relative content (%)
i Retention fe ) Match  Jyik e ; \ =
No. - Compound LT L IELL N SIRJE
index degree  Method  pignhong  Qihong  Zhengshanxiaozhong Jinjunmei
37 1256 T Geraniol 97 RLMS  13.30 7.03 9.44 14.81
38 1263 2-I L4 2-Cyclohexen-1-ol 89 RILMS 0.29
39 1273 2-KHED2-THSEE 2-Phenyl-2-butenal 93 RIL,MS 0.25 0.21 0.84 0.54
40 1287 2-F1 2% 2-Methyl naphthalene 94 RI,MS 0.11 0.19
41 1300 + =% Tridecane 95 RILMS 0.76
42 1302 1-H1 2% 1-Methyl naphthalene 93 RI,MS 0.31
43 1310 IK A% 5 N TR Tsopropyl salicylate 90 RI,MS 0.55
44 1351 2,6- - H & LA 2,6-Dimethoxy phenol 85 MS 0.39 0.52 0.20
45 1377 4-FH -2 -2 TR 87 RI,MS 1.12
4-Methyl-2-phenyl-2-pentenal
46 1381 B- K+ p-Damascenone 98 RIMS 0.16 1.27
47 1383 - R -3- M i 91 RILMS 0.38 1.60
cis-3-Hexenyl hexanoate
48 1387 ELER UK Hexyl hexanoate 92 MS 0.24 0.29 0.19
49 1397 SR FI Jasmone 98 RLMS 0.18 0.34 0.73 0.63
50 1400 +PU%E Tetradecane 95 RILMS 0.30 0.39 0.57 0.40
51 1406 6,10- k-2 —if] 90 RL,MS 0.36 0.18
6,10-Dimethyl-2-undecanone
52 1409 o-F M a-Cedrene 97 RIL,MS 0.17 0.59 0.66
53 1417 B-Fi7TH B-Caryophyllene 95 RIL,MS 0.34
54 1428 0-22 Wi a-lonone 98 RIL,MS 0.12 0.84 1.24 0.60
55 1433 ¥ & & Coumarin 86 RI,MS 0.78 0.55 0.16
56 1438 B- A £ % il Dihydro-B-ionone 88 MS 0.30
57 1455 2P Geranylacetone 97 RIL,MS 0.65 1.41 2.11 1.63
58 1459 (E)-B-1:We ks (E)-B-Farnesene 89 MS 0.58 0.45 0.31 0.20
59 1471 v-2$ NTE y-Decalactone 90 RI,MS 0.96
60 1483 4-(2,6,6- = R IF B -1,3- 7 3)-3-05-2- 98 RI,MS 0.26 0.26 0.15
fifil 4-(2,6,6-Trimethyl cyclohexa-1,3-dienyl)-
but-3-en-2-one
61 1486 B-45Z' ] B-lonone 97 RIL,MS 0.84 5.31 9.09 5.25
62 1490 5-HIHE-2- -2 - CU IR 90 RL,MS 0.17 0.45 0.46
5-Methyl-2-phenyl-2-hexenal
63 1500 + Tkt Pentadecane 95 RI,MS 0.40 0.65 0.37 0.62
64 1506 T KFFILIE Dibenzofuran 87 RIMS 131 0.33 1.43
65 1508 0-7EWEM a-Farnesene 90 RIL,MS 1.00 0.33 2.65 0.68
66 1520 5-FH AN 5-Cadinene 90 RIL,MS 0.38
67 1528 T AFRBERENR Dihydroactinidiolide 95 MS 0.74 3.09 5.23 2.79
68 1554 FEFE AN Nerolidol 96 RL,MS 291 1.58 3.22 3.43
69 1566 I -3 - s P Y R 82 RILMS 0.98 1.59 1.50

cis-3-Hexenyl benzoate
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25:4%(Continued)
) TR EEAL o R HEXS 55 i Relative content (%)
No. Retention Compound Match  Jrik LT Azt TE LN &I JH
index degree  Method  pianhong  Qihong  Zhengshanxiaozhong Jinjunmei
70 1578 2K R CL g Hexyl benzoate 90 RL,MS 0.47
71 1598 T FAEE Cedrol 99 RL,MS 1.76 2.59
72 1600 + 7%t Hexadecane 97 MS 0.71 1.28 0.92 1.23
73 1653 o-FEFARE a-Cadinol 90 RIL,MS 0.45 0.36 1.23
74 1659 2,2',5,5"- WU HH -1, 1 - IR A 90 MS 0.53 0.42 0.20
2,2".5,5'-Tetramethyl-1,1'-biphenyl
75 1664 2-F 4754t 2-Methyl hexadecane 94 RIL,MS 0.46 0.58
76 1700 +-E % Heptadecane 96 RL,MS 0.32 136 0.47 1.49
77 1706 2,6,10,14-P4 HH -kt 95 RL,MS 1.45 131 0.58 2.08
2,6,10,14-Tetramethyl pentadecane
78 1732 %jfili Fluorenone 90 RL,MS 0.91
79 1765 A Anthracene 95 RILMS 4.28 0.35 0.92
80 1800 +/\JsE Octadecane 97 MS 0.56 0.55 0.69
81 1809 2,6,10,14-P4 HH 7508 96 MS 0.83 1.14
2,6,10,14-Tetramethyl hexadecane
82 1840 WHMER Caffeine 95 RILMS 1.57 2.93 472 8.82
83 1846 Fifill Phytone 97 RL,MS 10.18 13.35 0.71
84 1918 1L JEFEN T Farnesyl acetone 99 RI,MS 0.13 0.37 0.75
85 1927 7SR F 99 RIMS 0.44 1.61 3.12 1.49
Hexadecanoic acid methyl ester
86 1929 SEHET Isophytol 91 RLMS 0.39 0.17 0.12
87 1975 + /5% Hexadecanoic acid 99 RILMS 12.78 3.19 1.55
88 2093 V3R R Methyl linoleate 99 RL,MS 0.65 0.57 0.30
89 2099 P JRKTER H i Methyl linolenate 99 RI,MS 0.72 0.90 0.47
90 2122 i Phytol 94 RL,MS 0.39 433 3.70 2.89
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Fig. 2 Comparison of volatile components in four kinds of black tea
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