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Analysis of Aroma Components in Three Kinds of Dark Tea
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Abstract: Fuzhuan tea, Qingzhuan tea and Heizhuan tea are the most important kinds of dark tea. In this study, the aroma

constituents of these three kinds of tea were extracted by simultaneous distillation extraction (SDE) and analyzed by

gas chromatography-mass spectrometry (GC-MS), together with sensory evaluation. Results indicated that Fuzhuan tea

was characterized as bacterial aroma and (2E,4E)-hexa-2,4-dienal contributed to the aroma. Qingzhuan tea was rich in

camphorwood aroma originated from cedrol (14.82%). The aroma of Heizhuan tea was plain due to its poor aroma contents

(49.81%), which was consistent with the sensory evaluation.
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Tablel Aroma constituents and their relative contents in three different kinds of dark tea
: ety . AR &%

59 i s M TR e mER
1 475 LTk diethyl ether CH,,0 147 223 233
2 5.13 2,4~ FIFE-1-BE 2,4-dimethyl-1-heptene CHyg 0.08 N N
3 556 12-= 1% 1.2-dimethylbenzene CH,o 0.05 N N
4 6.25 (EE) 24-C il (2EAE)-hexa-2,4-dienal C.H0 0.06 N N
5 6.88 TLHETH ethyl disulfide CH,S, 0.08 N N
6 6.94 I ethyl disulfide C.H,S, N N 0.08
7 7.80 (1R) - (+) -alpha-J&#f (IR)-(+)-alpha-pinene CHy 0.01 N N
8 9.82 HHE:N myrcene CioHy, 0.07 N N
9 9.93 FIRRE NS geranyl formate C,H;0, N N 0.11
10 10.55 205 decane CyoHy 0.01 N N
11 10.97 2,6- - FHE T4 2,6-dimethylnonane C,H,, 0.01 N N
12 1126 (=) ¥ (—)-limonene C,Hy 0.10 N N
13 11.39 XULH dipentene CyoHy N N 0.15
14 12.06 2,7,10-= &+ 4 2,7,10-trimethyldodecane CysHy, 0.04 N N
15 13.05 1-% i 1-octanol CH,50 8.40 4.68 8.69
16 13.88 3,7- W1 fE 3,7-dimethyl-1-octanol CH,0 0.07 N N
17 14.07 T/ 1-nonanal C,H,0 N — N
18 17.93 RS Kl linalyl propionate C,;H0, N 0.06 N
19 19.30 + =4 dodecane CoHy 0.15 0.11 026
20 20.00 2,6- - H#EA+—4it 2,6-dimethylundecene CHy 0.08 N 0.09
21 277 2,3,7-= H ¢4 2,3,7-trimethyloctane C H,, N 0.07 0.11
2 23.12 2,6,10-=HEE+ "4 2,6,10-trimethyldodecane CisHy, N 0.23 N
2 273 IE+ =4 tridecane C,;Hy 029 021 043
24 24.00 4,6,8-= HiE-1- T/ 4,6,8-trimethylnon-1-pinene Cp,H,, 0.18 N N
25 24.37 2- T4 2-butyl-1-octanol C,Hx0 0.18 N N
26 25.00 2,6,11- = HHE+ 4% 2,6,11-trimethyldodecane CjsHy, 0.20 N N
27 26.77 2-FiFE+ =1 2-methyltridecane C,Hy 0.15 0.12 0.17
28 27.06 2-FHE+ P4 2-methyltetradecane C,.H,,0, 0.11 N N
29 27.48 B4R LI ethyl caprate C,,H,,0, 2.57 271 3.09
30 28.40 FJU%% tetradecane C,H;, 0.82 0.57 0.76
31 29.34 4-FIFE+PUGE (4S)-4-methyltetradecane C,H;, 0.14 N N
32 29.86 2,6- U T HAKE 2,6-di-tert-butyl-p-benzoquinone C,H,,0, 041 N N
33 29.97 2,6- = TR S5-I H-1,4-—F 2,6-di-butyl-2,5-cyclohexadiene-1,4-dione C,H,0, N 0.39 N
34 3044 2,6- 7 T -4 R HE-4- T 32,5 2 T JE- 148 2,6-di(r-butyl)-4-hydroxy-4-methyl-2,5-cyclohexadiene-1-one  C,sH,,0, N 0.39 N
35 31.01 2,6,10- =+t 2,6,10-trimethyldodecane C,H;, N N 0.74
36 31.86 2,6- AT HE0 FU ) 2,6-di-tert-butyl-4-methylpheno C,sH,,0 N 16.26 10.10
37 32.16 + 1%t n-pentadecane CysHj, 1.61 N 118
38 3237 HHEEREHEE methyl laurate C:H,0, 223 2.10 2.64
39 3247 F758E n-hexadecane C,Hy, 0.29 N N
40 34.09 2-FEE+F 4% 2-methylpentadecane C,Hy, 0.56 N N
41 34.54 HIAR (+)-cedrol C,sHx0 N 14.82 N
42 35.13 754 n-hexadecane CiHs, 1.46 1.62 0.74
43 36.60 2,6,10-= F1H+F1%5% 2,6,10-trimethylpentadecane CysHy N 097 0.7
44 36.80 2-FiFE+73%% 2-methylhexadecane C,Hy 0.68 N N
45 36.90 3-HIE+ ikt pentadecane, 3-methyl- CieHy N 0.77 N
46 37.07 3-HE+755% hexadecane, 3-methyl- CpHy N 0.43 N
47 3772 L4 n-heptadecane CHy 1.86 222 1.61
48 37.89 DY S methyl myristate C,sH,,0, 330 4.18 313
49 38.04 BEEE 2,6,10,14-tetramethylpentadecane CiHyy N 1.32 N
50 38.10 2,6,11,15-P0 i H+754¢ 2,6,11,15-tetramethylhexadecane CyHy, 0.87 N N
51 38.18 EZ+H heptacosane CyHy N 0.54 N
52 38.27 3 phenanthrene C,Hy 1.13 N N
53 39.07 =11t pentatriacontane CysHy, 0.63 — 9.32
54 38.40 1E=4734¢ hexatriacontane CyeHyy 0.50 0.43 N
55 39.13 2-FEE+-L 4% 2-methylheptadecane CysHy 0.60 N N
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56 39.21 “+f n-docosane CyHy N N 2.59
57 39.23 4-FHE+-EkE heptadecane, 4-methyl- CsHy N 043 N
58 3927 2-FE+-LkE 2-methylheptadecane CsHg 0.55 N N
59 39.38 3-HEEf-LJE heptadecane, 2-methyl- CsHig N 0.65 N
60 39.58 2-i3E+ )\t 2-methylocatdecane CyH, N 0.56 N
61 40.29 IEZFTifE pentacosane CyHs, 2.02 N N
62 404 +)\Jt octadecane CysHy N 212 N
63 40.68 HEf% phytane CyH, 1.87 211 N
64 40.86 A HIER 5 T diisobutyl phthalate C,H0, 1.19 0.69 N
65 41.20 TR 6,10,14-trimethylpentadecan-2-one CsH; 0 N 0.45 N
6 4241 15k 1-hexadecanol C,Hy0 441 N 312
67 42.58 1L heptadecan-1-ol C,H;0 N 4.62 N
68 4371 “ 4 eicosane CyHy, 1.55 147 N
69 44,06 KFRER R hexadecanoate C;H,,0, 474 520 N
70 44.97 2-FE =45t 2-methyleicosane C,H,, 0.57 N N
71 46.08 FEfiRE palmitic acid C,H,,0, 233 1.99 N
7 46.92 2-FJE ~ 4% 2-methyleicosane C,Hy, 0.87 N N
73 47.76 1-%:4£2% 1-phenylnaphthalene C,H, 0.51 N N
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Table2 Relative contents of different groups of aromatic components
in three different kinds of dark tea

%
BHEOmEANAT BE O OREX O BmE ORE O BX O OBE Wb BA
ki 1893 1306 1403 — 233 006 — 365 5206
Fik 1749 2358 1494 1626 19— 123 223 7ML
BEE 1885 181 897 1010 — — — 241 5.4

#3 IHBEESBRSPERDREE

Table3 The number of aromatic components from different classes in
three different kinds of dark tea
RHEOBENSN BEORX O REX O RE OEBX O OBX U EW
RHEA k) 4 5 - 1 1 - 6 49
133 21 3 6 1 1 1 3 1 37
BHR 14 2 4 1 - — 2 2

212 3FAFEBAEEEMESRS AL SR

3R, HREZMBERNEEEIRSR
Erf, HRER IR E B E2,6- BT HX H
(16.26%) AW (14.82%) , MM & EHAELI0%
DA b BRG AS I 2 B A RS A2 2,6- R T B
(10.1%) « =tk (9.32%)  1-¥8 (8.69%) -
3PP EZELIOMESK SR EE1-FRE. IR
s, AEERRFES. T-Blhi. EPRREZTH I AR H2,6-
THUT ST . BokaT R, IREER AR E B, B
KNE, BERUE. B BRI oNE, BRESZEFS
Wy Kol Wi BRRMITUNE . REE R &S FhEIIAR XS
TR, BRI R R =T .
213 3MEFPILEAGHEINS LHSE

IRIEHE . BEER R B R T HERASTA1-F
B, HDURR R, AR, HHERFE. +tlk. 2
Bk, oSkt EE=kes k. S AbE, 2-HEET =
fiv 2kt EIEESAN T, REREEHEREN
By . TERRREZH, FERRMIPEE, =T R
H1K9.32%, Wik TR S E G A . X HARHE,
HREARM-ERE GRS AN S ERIK, Mzt
3%; HIUERHEE CRSEES) SEME, mHimie.

214 3 FEREERERESS

R RF A AR &%, HA23 5. E8A
2 BE R IR AL A DL SR 4 0 IR A
W RY B, W (=) -FFEM (0.10%) « HH:E
(0.01%) « (1R) - (+) -alpha-J&/ (0.07%) %%, J&
TERAE REME LY R, o, KRR ESPS
(E,E) -24-C05ls, THRETREREIW A
PRI SR B s M T 2T PR 2R R A & A5 S B Tk, M
X W) I AE T e A5 R0 BA ARG S R oR AT I M o R Z R
FEEWA 3R, HhH & ESE14.82% M ANR, H
M EZE U ENEY R AR —FE g,
FEAE, A MRERUE, AT E e & R E T
PR AL A Ji o0 75 A% % ) & U B IO VR L o TR 20
BHESYF ARG R, FERREEY, RIIR
HEH

20 BREEA. TRER. BRI R A

R4 REEFK, AEFK. BREFBEHTPLER

Table4 Sensory evaluation results of Fuzhuan tea, Qingzhuan tea and
Heizhuan tea
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