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 E: RAFNEBER-SERME (SDE-GC/MS) 4rHr FHH: & R 28 & S5 I LU BRI T IR]— b o fif i
JEEMHRI B SRS, LR M AR E S 25, SRR, FMESEADEE (44277, mELEY
(22.1520) . BREA T (12.2900) N FE. HARA S TR, BHE, BE, SALGYETED 5N 8.19%.
3.98% . 3.28%, FHERGERFSMFELIEZE (54.62%) . W2 (18.92%) MKE/AEGY (18.11%) KE, JF
FELLA A AL R ARESE (47.7800) . BESR (26.0800) FIMEZE (11.0720) JmE. FHEAKRE AR EEE
(49.6420) . BEE (17.2500) MEEE (11.12%0) ME. FHESRAE EEETL NEAEREE (27. 100, 5
B K HAR AR (10.94%) . M EE (4.04%) ., AHEE (0.81%). KZEE (6.01%). BEPHEl (2.78%). M-
RAE (0.57%) . Wi-C FR-3-C M B (1.2500). 3-W 3k T M-2-0K Z B (2.4700) . -2 W1 -3-C J%-1-Mi
(1.56%) . WM (15.63%0) . MIWk (1.64%) . Tkt (2.02%) %, X WEM, MTTLEMEFBERT
FHE R R 2 RAEFRAMFNL S L ES,
KGR R AEEAERE: PHE BIE%: &R
FESES: TS272 XERERIRAS: A
Analyses of Aromatic Compounds in Dangui Oolong Tea with Simultaneous Distillation
Extraction and GC-MS
ZHONG Qiu-sheng, CHEN Chang-song, ZHANG Ying-gen, YOU Xiao-mei, LIN Zheng-he,
CHEN Zhi-hui, WANG Gui-fang, CHEN Rong-bing
(Tea Research Institute, Fujian Academy of Agricultural Sciences, Fu’an, Fujian 355000, China)
Abstract: The aromatic components in Dangui Oolong Tea were extracted with Simultaneous Distillation Extraction
(SDE) and analyzed with gas chromatography-mass spectrometry (GC-MS). Results showed that the aromatic
components in Dangui Oolong Tea were different obviously from which in green tea, write tea and black tea,
although they were made from the same variety of tea leaves. The aromatic components in Dangui Oolong Tea were
mainly alcohols (44.27%), esters (22.15%) and hydrocarbon compounds (12.29%); others were aldehydes
(8.19%), ketones (3.98%) and nitrogenous compounds (3.28%), respectively. The composition of aromatic
components between green, black and white tea were different, which were alcohols (54.62%), esters (18.92%)
and hydrocarbon compounds (18.11%) in green tea; alcohols (47.78%), aldehydes (26.08%) and esters
(11.07%) in black tea; alcohols (49.64%), aldehydes (17.25% %) and esters (11.12%) in white tea,
respectively. The variety of aromatic compounds detected from Dangui Oolong tea were nerolidol (27.1%),
Geraniol (4.04%), f-linalool, trans-linaloloxide (10.94%), 3-hexenyl ester (Z) -Hexanoic (1.25%),
phenylacetaldehyde (6.01%), Benzaldehyde (0.81%), beta. -Ionone (2.78%), cis-Jasmone (0.57 %), Butanoic
acid, 3-methyl-, Indole (1.64%), 2-phenylethyl ester (2.47%), (Z) -3-Hexen-1-ol; 3-hexenyl ester (1.56%),
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Tetradecane (2.02%), Farnesen (15.63%) and so on. The data showed that the aromatic composition of Dangui

Oolong tea was remarkably different from other Dangui teas.

Key words: simultaneous distillation extraction; Dangui; Oolong tea; aromatic components
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x2 AEIMBEEFERSHS
Table 2 Aromatic components of Dangui teas in Oolong, Greene, Black and White
AT i/ %
aY N .
1= %3 G5 a% EP
%25 ; Alcohols 44. 27 54. 62 47.78 49. 64
T B ; Geraniol 4. 04 1.72 3. 64 3.41
3,5-9F T }5-2-T 5 3, 5-Octadien-2-ol 0. 84 0.07
(E)-2-C K5-1-% ; 2-Hexen-1-ol, (E)- 0.16 2.09 1. 26
(Z2)-3-CJ-1-F% ; 3-Hexen-1-ol, (Z)- 0.17 9.18
3,9- " H R =3R[4,2,1,1(2,5) 1%-9-F%; 3, 9-Dimethyltricyclo[ 4. 2. 1. 1(2,5) Jdecan-9-ol 0.10
i-2,3,4,4a,5,6,7,8 /\E-1,1,4a7-PU B 31 H-AE B4 e I - 1185 ;
1H-Benzocyclohepten-7-ol, 2,3,4,4a,5,6,7,8-octahydro-1,1,4a, 7-tetramethyl-, cis- 0.59 0.11
(Z2)-3,7-" W 3-2,6-9 —#5-1-B%; 2, 6-Octadien-1-ol, 3,7-dimethyl-, (Z)- 4. 20
A TS B ; Epoxylinalol 3.1 2.12 1.38 0.24
K ¥ s Phenylethyl Alcohol 0.14 0.62 6.59 3.06
6,11- " H %-2,6,10-+ = =Hi-1-F%;6,11-Dimethyl-2, 6, 10-dodecatrien-1-ol 0.51
F& 4L % 5 Nerol 1 0. 43 2.78

o, a, 4-=HIE-3-FR 2 M-1-1 ; 3-Cyclohexene-1-methanol ,. alpha,alpha. 4-ttri 0.2
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AAXE A/ %
L&

5 Je %% BN 255 EFS
F5REEE AL 11 ; Linalool oxide Il 3.25 6.71 7.69 10. 85
B-75 1 ; B-Linalool 4.59 14. 76 4.98 10. 33
JI5i-3-H B 34 ) B 5 cis-3-Methyleyclohexanol 0.67 1.09
J-F5FP B B ; Bergamotol, Z-. alpha. -trans- 0.11 0.22 0.08
REAE AL 51,6, 10-Dodecatrien-3-ol, 3,7,11-trimethyl-, (E)- 27. 1. 24. 00 17.79 8.28
(E.E)-3,7.11,15-PUH HE-1,6,10, 14~ 75 DU 45 -3 5
1,6,10,14-Hexadecatetraen-3-ol, 3,7,11,15-tetramethyl-, (E,E)- 0. 06
%2 ; Aldehydes 8.19 1.72 26. 08 17. 25
2,10- . H J&-9-+ — 5 ¥ ; 9-Undecenal , 2,10-dimethyl- 0.07
2- R KE-2- T M55 5 2-Phenyl-2-butenal 0.11
-7 ¥ 5 Z-Citral 0.21 0. 14
B-FRFFEEHE s beta. -Cyclocitral 0.2 0.1 0.5 0. 31
JZ-2-)-6-TF- 4% ¥ ; Trans-2-cis-6-nonadienal 0.07
S, -2, 4-%% ZJiE 5 2, 4-Decadienal, (E,E)- 0.18 0.45
2-H I T HR-2-3 & Ml ; Z-3-hexenyl 2-methylbutanoate 0.18 0. 24
2,6,6-=H H-1-F 2 #-1-H % ; 1-Cyclohexene-1-carboxaldehyde. 2,6, 6-trimethyl- 0. 20
3 -2, 4-TF 5 ; Trans, Trans-nona-2, 4-dienal 0.08 0.09
& M- ; Geranial 0.3 0.1 0.17 0.63
2-F I ;2 - Octenal 0.21 0.35 0.31
(E)-2-T- ¥ ; 2-Nonenal, (E) 0.19 0. 25
s -2, 4-BF "5 E ;2 . 4-Heptadienal, (E,E)- 0. 35 0.79
SZ-2-C M 5 2-Hexenal, (E)- 0. 20 0.71 7.51 3.85
Bt s Heptanal 0.07 0.10 0.09
K H % ; Benzaldehyde 0. 81 1. 39 1.72
4 [ ; Phenylacetaldehyd 6.01 0.21 14. 39 6. 68
L -2-$ 15 s E -2- Decenal , 0. 35 1.22
2-+— 4 ; 2-Undecenal 0.10 0.27 0. 24
&% ; Decanal 0.15 0.16 0.23
fill 2% ; Ketones 3.98 2.21 1.12 4.33
3-C1-F k- 1- P ) -5-F k-2, 5- S0k - 2- i
3-(1-Methylhept-1-enyl)-5-methyl-2, 5-dihydrofuran-2-one 0.09
Tt FE I ; Geranyl acetone 0. 07 0. 20 0. 05 0.11
6,10,14-=H 3+ T B f ; 2-Pentadecanone, 6,10, 14-trimethyl- 0. 24
6-(2" -4 3 ) - U & i P -2~ 5 6- (Pent-2'-enyl) -tetrahydropyran-2-one 0. 06
6,10~ H 3-2-F—J il ; 2-Undecanone, 6,10-dimethyl- 0.15 0.3 0.08
-3 Fit -2 (2- P34 8 ) -2- B [ A - 1P
2-Cyclopenten-1-one, 3-methyl-2-(2-PentenyD-, (Z)- 0.37
2-2% -3 & BERH ; Cyclohexanone, 2-octyl- 0.50
(R.S)-5-2 K-6-H He-3E-Befi-2- ; (R, S)-5-Ethyl-6-methyl-3E-hepten-2-one 0.18
B-4 % il ; beta. -Tonone 2.18 0.73 0. 05 1.73
K Wi s Ethanone, 1-Phenyl- 0.52 0.2
B §$5-22(26)-3F%8-3 . 6- il s Bravery steroids-22 (26)-epoxy-3, 6-in the urine 0.12 0. 30
J5i-25 F [ 5 cis-Jasmone 0.57 0.1 0.14 0.17
J2-6,10-— 1 35, 9-F— —#-2-# ; 5, 9-Undecadien-2-one» 6,10-dimethyl-» (E)- 0.28 0.19 0.17 0.32
9- I B M-3% S 2E-1,8- Ml ; 9-Methyl-cis-decalin-1, 8-dione 0.20 0.12 0.17
1-58 4% 2-F -1 2. 51-2 3 F-ZE i ; 1-Oxa-2-aza-spiro[ 2. 5 Joct-2-yl-Phenylmethanone 0.47 0.31
6,10, 14-=H J-2-1 F l{ ; 2-Pentadecanone, 6,10, 14-trimethyl- 0.09 0.12 0.09
M2k s Esters 12. 29 18. 92 11. 07 11.12
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AAXE A/ %
L&

5 Je %% BN 255 EFS
75 Wi 2 B ; Benzoic acid, hexyl ester 0. 40 0.41
2.,6-2F I IR-3,7- W ILHIEE ; 2, 6-Octadienoic acids 3.7-dimethyl-, methyl ester 0.14 0.08
SR - )2 -2- B M B 5 trans-2-Hexenyl valerate 0. 60
2-H £ TR C I ; hexyl 2-methylbutanoate 0.32 0.99
Jji-2- H 3 T2 -3- & K B 5 Z-3-hexenyl 2-methylbutanoate 0. 82
JIji- 2 iz -2- 2 K BiF s Hexanoic acid, 2-hexenyl ester, (E)- 0.28 0.57
FLER-Mi-3- L 45 B 5 C1S-3-Hexenyl lactate 0. 86 0.07
T R-i-3-C M iF 5 cis-3-hexenyl butyrate 0. 06 0. 35 0.09
7K 4% R B i s Methyl salicyate 0.51 1. 24 2.31 2. 90
O R 5 %6 ; Isopentyl hexanoate 0. 08 0. 05
S MR- -3- £ 4 B 5 Cis-3-Hexenyl isovalerate 0. 90 1.12
L PR-2-7K 2.1 s Phenyl ethyl acetate 0.08
O R-J-3-C 45 1 ; Hexanoic acid, 3-hexenyl ester, (E)- 1. 25 3.71 0. 89 0. 60
3-H LK H R -1-T iR ; 1-Butanol. 3-methyl-, benzoate 0.07
B-T MR £, B s beta. -Phenylethyl butyrate 0.68 0.18 0. 09
3-H 3L T iR-2- 78 £ ; Butanoic acid, 3-methyl-, 2-Phenylethyl ester 2.47 1. 25
4-H 3 7 82 4% B iR s Pentanoic acids 4-methyl-, phenylmethyl ester 0. 09
()R W R-3-CLMi-1-Mi s 3-Hexen-1-ol, benzoate, (Z)- 1.56 0.15 0.23 0.38
CFR-2- 4 L Wi ; Hexanoic acid, 2-Phenylethyl ester 0.07 0.23 0.07
N-(2-3 3 2 5 - B8 FR P TiE s Hexadecanamide, N-(2-hydroxyethyl)- 0.22
X NG WE B S ; Methyl palmitate 0.07 0.15 0.16
7 iR HH i s Methyl linoleate 0.31 0.26 0. 05

LR & BE s Hexanoic acid, hexyl ester 0.69 0. 94

T g ; delta. -Nonalactone 0.09

R - I -3- U 45 i 5 3- Hexen-1-ol, fomeate, (2)- 2.96

ZR-9-H H-7-10--1 DU 45-1-8 ; 9-Methyl-Z-10-tetradecen-1-ol acetate 0.05
kA k&) s Hydrocarbons 22.15 18. 11 6. 87 3.68
(E)-7,11-— I JE-3-W H1 -1, 6, 10~ — 45

1.6,10-Dodecatriene, 7.11-dimethyl-3-methylene-. (E)- 0. 25 0.11
8-H 3-1-+—4;1-Undecene, 8-methyl- 0.10
1.4-— %% ; Benzene, 1,4-dimethyl- 0. 87 0.76
4, 4- " F B-1- M5 s 1-Pentene, 4,4-dimethyl- 0.2 0.15

1, 1- T W AE-2- (1- Y E-2- A ) - PR N 6 5

Cyclopropane, 1,1-dimethyl-2-(1-methyl-2-propenyl)- 0.09

VK i s Bornylene 1. 88 0.58 0.22
I —%¢ ; Dodecane 0.23 0.22

.7 ; Benzene, ethyl- 1.22

48 ZH % ; Xylene 0. 34 0.06
(2)-3,7-ZH 3-1,3,6-% =4Hi;1,3,6-Octatriene, 3,7-dimethyl-, (Z)- 0.70 3.16

1,7,7-=H JH-BFR[ 2. 2. 1]15#-2-4 ; Bicyclo[ 2. 2. 2 Thept-2-ene, 1,7, 7-trimethyl- 0.15

(2)-$% £ Fe-4-H Be-2-1% 4% 3 2 -Pentene, 1-ethoxy-4-methyl-, (Z)- 0. 27 0.11

+ U % ; Tetradecane 2.02 0.7 1. 02 0.85
1,8- " H %25 ;1,8 dimethyl-Naphthalene 0. 10 0.21

X5 s Theaspirane 0.26 0. 10 0.09
(E)-7,11-Z 1 JE-3-W 1 5 1,6, 10- — =45

1,6,10-Dodecatriene, 7, 11-dimethyl-3-methylene-, (E)- 0. 47 0.23 0.25

2,6- " FH 3E-6- (4-H 3E-3- 4 36 - XA [ 3. 1. 1] J#-2-4 ; Bicyclo[ 3. 1. 1 ]hept-2-ene, 0.71 0.29

¥ Je I ; Farnesene 15. 63 8.39 4. 29 0.92
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-3.6- 2, 3-3,6- 13- =FR[3. 1. 0. 0(2, 1) JE %t s
Tricyclo[3. 1. 0. 0(2,4) Jhexane, 3.6-diethyl-3,6-dimethyl-, trans-
B 4 ;s Neophytadiene

+ 75 %% ; Hexadecane

(E)-7-H 3-1,6- WAL= [ 4. 5158 %t 5 (E)-7T-methyl-1, 6-dioxaspiro[ 4. 5 ]decane

2,6,10-=H I+ ~#;2.6,10-trimethyl-Dodecane
+/\JE ; Octadecane

M 21k 59 s Phenols

2,4-—(1,1- =W R 2, 3) Kl 5 2, 4-Di-teR T-butylphenol
I 41k &%) s Heterocyclic oxygen compounds
3,6-Z 1 3-2.3,3a.4,5, Ta-7N EUA I KR 5
3,6-Dimethyl-2,3,3a,4,5,7a-hexahydrobenzofuran
2-1% bt HL W IR s Furan, 2-Pentyl-

A AL S s Nitrogenous compounds

K I HE ; Benzyl Nitrile

¥ AENE 5 Neryl Nitrile

5[5 ; Indole

A1) ; Unidentified compounds

0.10
0.11 0.11 0.06
0.07 1.39
0.15
0.11
0. 20 0. 31
0.13 1.01
0.13 1.01
0 0. 15 0. 05 1.39
0.09
0. 15 0. 05 1. 30
3.28 3. 38 2.41 3.59
3.56 2.41 2.19
2.41
1. 64 0. 97
5.8 1. 56 4. 49 7.99

39 #

A5 R H R B 25 18 25 Btk (SDE) 3542 HOT
K GC/MS 4 ¥, 53PS A1) £ 2 &SR
Gy R YRR B LAY . AR . A b EE . R
B, RO, P, W-CR-3-C M. 3-H
T R-2-K L BR. -8 HR-3-C M-1-HR . 15 e
Wi T IUbE . mIRRAE RS BT ERE IR,
S A N EF B, BAMRERSRAE, HEHNYS
HABTSRAFEH B ARFE, o0, T T2 L2
S T AR R RAEFRMEIN S L ES.

B K& EE RN TR IE R, M
T 5 e R0 BB KR 19 OB T . 7E AT o
AR S T R S DA R AL, e
(A6 R o) S 3 Ok . il 2 T A A BURE A A 15
BOWL . B RS RAE AR, B R AR S R A
(0 =B SA, FE SRR S e A% Ak
) 27.1%, PSS, 45, AXE: HAib
BT A AR AR B 5 R (4,590, HA IR A
BB B F B (4.04%) . I IF5 iz
3. 1%) . KB (6.21%) . AXHEE (1.11%) %
(75 et E PR 5 R 2SR B b S A PR A AR 2
I 4 T A P A R M B 2R AL S W AR R O o R
1 7 i I A Y G K AR T OB TR B . X 2R
FREEZNIEM. Wi, —mfghi. EHEM
Z W ETEMOE W R o TR AR . IR HLRR 5

KR BEACIE R BE AL A WPt T 5%k, FEPHHE
B Jp 2% e, BT R DU A BR 28 ORRL 4 AH X Y i
(9.03%) YA A E, B L HA 2K F
B, ik 16 A, X EEPER KNSy, ANk B R WK .
- BR-3-C M BR S5 S A A Nl AE & . RE %
FRAE . EATR PR 5 e 28 A AU A H 2 DT
B TN mIRAF M T, — LR g
SR UK . [RIRTESS . B . RBOK Y
YT, 3 B s N B A BoAE & B Maillard %
I Fl Streeker [ fif, B WL H A Mt D S0k (Y 15
W AT AR W) S5 Lo, A BOY R R A
(23.59%), B4 % W (0.73%). MWi-Z # B
(0.1%), CRR--3-C e (3.71%). K H
B (1.2400) FHAMAET, HEE EREAR
T MREAESY s PR LD A 7R 25 04 5 AT R AR &
W, AR AT ORI, AT — RAIEEE . K
S Ay, R 2B (14.39%) . R-2-0 M
(7.51%) . ZZHEE (1.39%). &, -2, 4-FF —
MW (0.35%) . B P (0.05%). K Z M
0.2%). KR HFE (2.31%) . H BR--3-C 4
B (2.96%) %, XY mHEAAFIRAE, 5H
TPy T — A R T LA R AE A R (FER ) s
HAXFUREHIT AR R EZE,. 52X
N B Al EEREAEEGD ST EES
(49.64%), BLWFFELs 5 H A0 — 87, A%
MR BAR, ZREFES A H R R,
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82T &

FEBT SRR SNA BT ERILA LY
(21.42%) . FMHEE (3.41%) . BB (2.78%) .
ROWE (3.06%), KHRWEE (2.9%), HrhF
MREE . R . R OB B M BUR AL
S KBIR R A AR R AR, ks
B AT VT RE A ISR I BT 1 B R AIE .

6] I 2 48 2K B0 (SDE ¥5)  J& 25 M7 3R
GBI M R K R R S
HEA N —, WO TR, gkintm, A
TEBGAF 7 (0 SDE %% 8 1Y % Bl F 2 76 %
PRGN . IR 28 U W I 1Y) 25 11 N S B AT 1Y
2 5 8 WA S R A5 R AR AR A R S
AW SLBR A S — o 2 A QAR AN D R R
PR i Az B — SE B 7 el . I, BT 2R E
KRR SRR B T, B D IR A A
B-5 W LA A0 Y, 54 SDE ik HA A
RALSE B, WUk, RA SDE 3 42 B0y B A - &
A AR B, 7RG TR B T 45 G b Uy vk n T
245 - [T R ol A B A R 9 B O R R AT R
FREHL,
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