X Bkl

TR 2 |5

W, T4,
2R, TR TTIN 510642)

(MR AR M K2

WA RIEAR AR 7= IR AR A 2% (A S JBUEAT 9 o ) (] i 28 TR 5 X (simultaneous distillation extraction, SDE)
P F AW, R (RS - JFiit(gas chromatography-mass spectrometry, GC-MS)l@ HF s, 4558
T REERF SR Uik S G U R EERAMERRYI N . B EAE D 1, IR A &P
GWEEWD, BERNESYRILH R LS ®EERE . HEE. 1- 8, R FERSE 18 A U2 AN H) 4
D IRRE R I B SLS. SHAM, BRERE IR WEFSYTE AT . 3 FIRRE A FEY BAT A R IE R
G, BERRALAE O IS0, R R IR AU A MR & 13 BRI i

RIGHS s WgkInt ] F YR

Analysis of Aroma Constituents of Fuzhuan Tea Produced in Different Years

HUANG Ya-hui, WANG Juan, ZENG Zhen*, LAI Xing-fei
(College of Horticulture, South China Agricultural University, Guangzhou 510642, China)

Abstract: The aroma constituents of Fuzhan tea produced in 1956, 1985 and 2010 were extracted by simultaneous distillation
extraction (SDE) and analyzed by GC-MS. Hydrocarbons such as alkanes and alkenes, alcohols and esters were the dominant
aroma substances in Fuzhuan tea. The number of aroma compounds in Fuzhuan tea deceased with increasing aging time, but the
content of total aroma compounds distinctly increased. A total of 18 compounds including myrcene, 1-octanol, methyl laurate,
etc were common to all the three tea samples. A higher similarity in aroma composition was found between both aged Fuzhuan
tea samples in comparison with freshly processed tea. Each sample presented its own characteristic aroma composition. The
number and content of the dominant characteristic aroma compounds in Fuzhan tea showed a trend to decrease as the aging time
was prolonged.
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Table 1 Aroma constituents and their relative contents in Fuzhuan tea samples produced in different years

) P . AF 5 4 1%
ity Uk AFA 2010 4 1985 4 1956 4

1 2,4- ZFIEEL 1- Biss 2,4- dimethyl -1- heptene CoHis 0.08 N N
2 1,2- —HIZK 1,2-dimethylbenzene CsHuo 0.05 N N
3 (E,E)-2,4- © " ##%7 (2E 4E)-hexa-2,4-dienal CsHsO 0.06 N N
4 IR ethyl disulfide CaH10S: 0.08 N N
5 (1R)-(+)- a-JkMi (1R)-(+)-alpha-pinene CioH1s 0.01 N N
6 H¥ESi myrcene CioH1s 0.07 0.09 0.08
7 %44t decane CuoH22 0.01 N N
8 2,6- — R T-45¢ nonane,2,6-dimethyl- CuHoas 0.01 N N
9 (-)-F8 4% (-)-limonene CioH1s 0.1 N N
10 FA I sylvestrene CioHis N 0.11 N
11 2,7,10- = HF+ 4 2,7,10-trimethyldodecane CisHs2 0.04 N N
12 1- % 1-octanol CsHi1s0 8.4 6.52 6.39
13 3,7- —HI3E -1- %% 3,7-dimethyl-1-octanol CuH220 0.07 N N
14 3,7,11- — HI%E+ % 3,7,11-trimethyldodecan-1-ol CisH320 N N 0.13
15 1E+—%¢ undecane CuHae N 0.12 N
16 22 e (-)-camphor CioH1c0 N N 0.21
17 TN TR 75 1515 linalyl propionate CiH20. N N 0.15
18 —+%¢ dodecane Ci2H26 0.15 0.21 0.14
19 2,6- —H HE-+—%¢ 2,6-dimethyl undecane CisH2s 0.08 0.1 0.06
20 — 14 eicosane CaoHaz 2.19 2.17 7.4
21 1E+ Ukt nonadecane CieHao N 1.6 1.15
22 2,6,10- = HFE4-PU%E 2,6,10-trimethyltetradecane Ci7Hss N 0.15 N
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H s RN 2010 4 1985 4 1956 4
23 2,3,7- — HH374¢ 2,3,7-trimethyloctane CuHas N N 0.09
24 3- 3L T:4% 3-methylnonane CioHz N 0.13 N
25 2,6,10- — HIJE+ ¢ 2,6,10-trimethyldodecan CisHs2 N 0.56 0.39
26 IE+ =%t tridecane CizsHzs 0.29 0.41 0.27
27 4,6,8- — H3L -1- T-4% 4,6,8-trimethyl non-1-ene C12Haa 0.18 N N
28 2- T3 -1- 27 2-butyl-1-octanol C12H260 0.18 N N
29 2,6,11- = Fi3E+ ¢ 2,6,11-trimethyldodecane CisHs2 0.2 N N
30 %% n-pentadecane CisHs, N 0.25 0.19
31 4-F %L+ = 4§t 4-methyl-tridecane CuHso N 0.14 N
32 2- &= 4t 2-methyl tridecane CiaHzo 0.15 0.23 0.15
33 1- F3&+-PU %% 2-methyl tetradecane CisHs: 0.11 N N
34 2R £ i ethyl caprate C12H20: 2.57 1.89 1.27
35 F-PYitetradecane CuaHso 0.82 1.05 0.56
36 F73b¢ eicosane CiHas 2.63 N 2.5
37 4-FIE+-PYsEd-methyl-tetradecane (4S)-4-methyl tetradecane CisHaz 0.14 0.17 N
38 f-E¢ n-heptadecane CirHss 1.98 2.46 2.54
39 2,6,10,15- U H 3L %5¢ 2,6,10,15-tetramethylheptadecane CzHas N N 0.12
40 2,6- U T HE2K 1 2,6-di-tert-butyl-p-benzoquinone C14Hz0: 0.41 0.36 0.22
41 2,6,10- = H 3L+ T1k5¢ 2,6,10-trimethylpentadecane CisHss N 0.92 0.74
42 2,6- ZBUT HE0) 2K %) butylated hydroxytoluene CisH2.0 N 14.46 13.78
43 {4 n-pentadecane CisHs, 1.61 1.83 N
44 AR F TG methyl laurate C1sH202 2.23 3.33 2.19
45 2- 1%+ TiJ5¢ 2-methylpentadecane CisHaa 0.56 0.54 0.33
46 HIA IR cedrol CisHzc0 N N 0.16
47 —+Tike pentatriacontane CasHr 0.63 N N
48 2,6,10- = H 3L+ k5% 2,6,10-trimethylpentadecane CisHss N 0.79 N
49 2-H%E+75K% 2-methylhexadecane CuHss 0.68 0.57 0.54
50 9- L3+ 4E9-hexylheptadecane CasHas N 0.56 N
51 EA I T 5 methyl hexadecanoate CiHz0. — N 4.39
52 FPURER i methyl myristate CisHx0:> 33 5.41 3.86
53 2,6,11,15- PY HHE--/ %% 2,6,11,15-tetramethylhexadecane CazoHa2 0.87 N N
54 2- F3E — -4 2-methylecosane CauHas N 0.68 0.84
55 2,6,10,14- PU HI 3L+ 11 45% 2,6,10,14-tetramethylpentadecane CioHao N 0.87 N
56 3 phenanthrene CuHio 1.13 N N
57 IE = F7\%¢ hexatriacontane CasHra 0.5 N N
58 - LBkt 2-methyl heptadecane CisHss 1.15 N N
59 =%t n-docosane CaoHas N 0.52 5.55
60 2,3- - H -tk 2,3-dimethyl-heptadecane CisHao 0.52 N N
61 9-ci A+t 9-hexylheptadecane CasHas N 0.61 N
62 IE 1)t pentacosane CasHs2 2.02 1.8 N
63 Fti ¢ phytane CaoHa 1.87 N 1.55
64 % n-heneicosane CaiHa N 6.52 N
65 AB2K HR 5% T diisobutyl phthalate C1sH2204 1.19 0.29 0.79
66 1-+\E# 1-hexadecanol CisHa0 4.41 N N
67 1-+-E 7 heptadecan-1-ol CiHs0 N 4.36 2.73
68 A H 18 hexadecanoic acid CiHa0. 474 5.31 3.9
69 2- 3L — -4 eicosane,2-methyl- Co2Has 0.57 N N
70 TR palmitic acid CisH=0. 2.33 N N
71 2- 3L — -4 eicosane,2-methyl- CaHas 0.87 N N
72 1- 7325 1-phenylnaphthalene CisH1e 0.51 N N

VE e R BUE R R ) £ O TR AR (i 0 SRR A L, ¢ — 7 RN, N RARKH .
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Fig.1 Total ion chromatogram of aromatic constituents of Fuzhuan tea
produced in 2010
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Fig.2 Total ion chromatogram of aromatic constituents of Fuzhuan tea
produced in 1985
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Fig.3 Total ion chromatogram of aromatic constituents of Fuzhuan tea
produced in 1956
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Table2 Chemical groups of aroma constituents in Fuzhuan tea samples
produced in different years
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Table 3 Relative content of each group of aromatic constituent in

Fuzhuan tea samples produced in different years
%

R BRERSY B MK WK RK EEX Mk B

2010 4F 22.78 13.06 0.06 041 233 11.46 0.08 50.18
1985 4 26.23 2534 0 036 0 1434 0 66.27
1956 4 25.19 2319 0 043 0 1528 0 64.09

REE BRENGY BB B MK X HA B

2010 4 27 4 1 1 1 4 3 41
1985 4 21 3 0 2 0 4 2 32
1956 4 10 5 0 2 0 5 0 22

& 2. 37, M3 ANAFEEM R EE 5 AE 3t

M 2010 AFEBRAG A T AT I 41 Rk S, S
AEW 2T B, BESE AR, L, WK1, ®K1
Bl MR 4 Fh, HAG A 3 Fh. AN SRR S Y
i 1- FfE, FUURHEE. 1- HANEE. FARE
B, JLRAHX &R 20.85% .

M 1985 AEARAL 7 LA Y 32 Bk A4, Lk
a2 B, B3R, WIS 2 B, B2 4 Fh,
LA EY 2 B XS BB E MY IE: 1- FREE,
2,6- ZHRUT IO Ry . AR S HDURR R, 1-
Tl TSR N, RN SRR 36.39%.

M 1956 SEARAL 7 LA 22 Fhfb A4, Tk
SAMEY L0 B, EESES R, EHZE 2 Fh, BEIES5 R, &
HEBEPE LA 1- 0 2,6- BUT SN H R
AT . FIURER. 1- +-EBRE. /SR PR,
HEAHX &0 32.85%

SOl I P R R /N P S W L et/ S
S CABR S A G ) BESSFOER N o Bl A W0 AR 4 19
H8 AR AT 5% B SR AR Dk sk b, T 280 R A 1) A
Bite 2 B SRS TR SRR S B 6 DU O S v R i . IR
Y, A S Rk R 2Rk P B AT
s BERFRBME D SAFET 2010 SEH AT, &
AP AR AR At 255 B vh AR N 2 12 o T A AR o DA &AL &
Y. WSR2, Hirp 1985 4 K 1956 FAEZR HE
KFNBERY) U & w8 T 2010 4F8 4% .

221 3IANEAEIAEFEAN

&4 T H, 3 MFERILAEMFIRSA: AL
W12 F, RS HERG. 2k, 2,6- ZHET
—fis ET =k 2- HAEEE =g BN ET
Figi. 2- I Tk, 2- WAk, k.
Tty 2- WAL ey MR L PP 1- ERE; IS 1
2,6- ZRUT HEARHE; MRS 4 Bl LRGBS AR R PR
AR W TN HEMRWFE. TP E. 75
2010 4. 1985 4, 1956 -t Ak 4 i IX Lot W] &
(A S IR R AR B 540 03 30.29% . 31.81%.
34.84%, Ut WX LR Y AE R RE P AW %,
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Table 4 Aroma constituents common to Fuzhuan tea samples produced
in different years

st/ eS| SR B S 20104F  19854F 1956 4F
RN 0.07 0.09 0.08

-y 0.15 0.21 0.14

2,6- ZHEE—HE 0.08 0.1 0.06

Et=% 0.29 0.41 0.27

2- A+ =4t 0.15 0.23 0.15

AL EY E+ Pk 0.82 1.05 0.56
E ik 1.61 2.08 0.19

2- FIEA-Fpe 0.56 0.54 0.33

2- AN hE 0.68 0.57 0.54

+tk 1.98 2.46 2.54

i 2.19 2.17 7.4

2- gL e 1.44 0.68 0.84

e 1- 8.4 6.52 6.39

i 2 2,6- ZRUT FEORTR 0.41 0.36 0.22
Fr AR e 4.74 531  8.29

2K ABIR IR S T 1.19 029 079
HRERE R 2.23 333 219

| P 2 FF 3.3 5.41 3.86

222 HFERAET AALE L

2010 455 1985 R A A MAEIXN S HIE T H
Piv A- I PUREIL 2 Bl XA ASRE LA B3 1A X
SR AR 2.16% FI1 1.97%; 2010 4F 5 1956 4E 45K
A IFESRD A AR LR, ZPAER SR
A PR AH 5 2 R4 ) 2.63% 1 2.5%., 1985 4FE L
1956 FERFEILE AW IE 6 B, 40504 2,6,10- = HIFE
ey 2,6,10- —HIE TR, Eubis Sk
2,6- TRUT RN Y. 1- H-EEES . XPIANMER TR
FEAT I AR ST & 22 193 il 22.42% . 24.34%.

H AT W, 1985 4F 5 1956 4E 5k SR BN
I3 (R KR FIAR G £ 38 1 & T 2010 AR FE . Bk —+
JUAE S WAk - JLAFE I AR 4% H A <o HLAT 58 K I AH
oL .
223 HFERFRIEA RS

o —FRE R A AR R WA, B — R R
AT AR A R AR I B S T A X R S )
5 AE A SRAY

2010 FFARTE Z IR IE A ST A . 2,4- —HIE 1- P
v 1,2- ZHZ2R, B, R TR a- IR
At 285t 2,6- “HIETHE(-)- M. 2,7,10-
A TRE 3,7 AL -1 ERE. 4,6,8- I -1-
TH. 2- TH-1-FmE. 2,6,11- =W A+ k8, 1- A

FPUkE. = TgE. 2,6,11,15- YRSk, JEL OE
SNkE. 2- WEEBRE. 2,3- THIEE B, 1-+
INEEL FRARIR . 1- REEZEAEIL 24 B, AHXS &2 F1h
13.23% . Hrfr, &G W 18 Fl, BER 3 FP. MR
LR, BRI LFESHAAED L R, 5 BUEY.

1985 FARAL R IR AE T AR s, 1B+
—Hi. 2,6,10- =HIAPULE, 3- FEFLE. 4- FRA
“ki. IES k. 9- 2bkE. 2,6,10- = HIRA-
Fike. 2,6,10,14- PYHEEA TibedEdt o B, AHXT S SR Z
A% 10.00%, 4 hEANEY.

1956 - pihite A AR IE & AR A 3,7,11- = HJE+
TR ACTEAERN . NIRRT RENE . 2,3,7- S HAEE L
2,6,10,15- PUHE+tki. MARMIL 6 B, X ETEZ
Ik 0.86% . PR 5 15 IR EL AT AL (L R IRy s Zc e AR
i RAOAR N (8 SR BE) A mRbh A, RAR
BAARF . =B HFEE

HR 5 T A R A 0T AR At 2% & AW IR A I T 3R
W, IR IRAL A “Wik” HFHEZEum. %
TSI 0OV A [ 4 473 B A 2% I8 B o VP 45 SRR W] : 2009
PSR HEAL” HUE, 1985 FERMEAEEFI B, E
. CBWAL” T, 1956 [FEIRIE S ME R E, L
WA L WA B AWFATE 2010 5 H AT
RO B0 W 2R 0, T AE MR R R L3, I T S
B VRS J DL E AR R AR T A A G

3 & #

31 AREEZR S LABE . I S i A 5 W UL R K
ANBESP) T o WA AR 473 (4 B 0 e 2% b 4k
BRI D T R AT R R
iy, L U DU AR ) o B T

32 HHEM. 1-SFRE. 2,6- RUTSEONER . AR NS
JVRERR TR T DURR G55 18 R T 3 AN HRA% A5 A 3t
ATy o B RACESE G 80, 3EAT 13 (R AR X2
RN Ak, A ECREL, B A LS R
Tt JUEERRAE R ORI BAT ORI AL . 3 FhfR 2%
FELRAT B S AE A U, BERRALAE BRI I, e A7
7R (A B B B AT R ) S B L
33 AWMU RIS TS R I e T
KA o AT FUARTE 2 T 07 VP 45 SRR WA B 2
WAEE B, PR LSRR I, E R A, ER
T LI R IR o SR A B U O L
B U AE 2010 47 o it L, M0 P PR AR 2
R LB o 3K AR % B (AL L L
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