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Comparison of Simultaneous Distillation Extraction (SDE) with Purge and Trap Thermal Desorption (P&T-TD) for
the Analysis of Aroma Compounds in Tea Made from Two Cultivars of Fenghuang Dancong by

Gas Chromatpraphy-Mass Spectrometry (GC-MS)
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Abstract: The volatile compositions of two Fenghuang Dancong tea fragrance types, Huang Zhi Xiang (gardenia Magnolia
fragrance) and Rougui Xiang (cinnamon), were extracted using either simultaneous distillation extraction (SDE) or purge
and trap thermal desorption (P&T-TD), and then analyzed by gas chromatography-mass spectrometry (GC-MS). The results
show that the composition of volatile compounds detected in Fenghuang Dancong tea was different using the two extraction
methods, which had their own advantages and complemented with each other. Their combination could provide a more
complete and accurate analytical approach to the classification of aroma compounds. More terpenes and less aliphatics and
aromatics were obtained with SDE extraction, and differences between the two tea fragrance types existed with respect to the
relative contents of aroma compounds extracted by SDE method. But P&T-TD method enabled us to extract a larger number
of aroma compounds from Fenghuang Dancong tea, with significant differences being observed between the two fragrance
types. Besides T/E index showed that the aroma extracted by P&T-TD method was more fragrant, while that extracted by
SDE was more intense; both of them reflected the aroma features of Fenghuang Dancong tea with a long-lasting delicate
fragrance. The aroma of the tea may be distorted due to the high temperature in SDE extraction, while P&T-TD method more

truly reflected the characteristics of the tea brew. Combining the two extraction methods, the difference between Huang Zhi
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Xiang and Rougui Xiang tea was more obvious. The predominant compounds of Huang Zhi Xiang were a-cadinol, linalool

oxide, dehydrolinalool and nerolidol, and the characteristic components were linalyl propionate, J-cadinene, terpinolene

and so on. The predominant compounds of Rougui Xiang tea were indole, delta-nonalactone, benzeneacetonitrile, and the

characteristic components were phenethyl alcohol, benzyl alcohol, 1,5,8-p-menthatriene and valeraldehyde.

Key words: Fenghuang Dancong tea; different fragrance types; simultaneous distillation extraction (SDE); purge and trap

thermal desorption (P&T-TD); gas chromatography-mass spectrometry (GC-MS)

Ry TS272
doi:10.7506/spkx1002-6630-201518025

A% WA SR VPO o ) AR AR, 3 AR 5 Ay
R AR RURVE N 5 e 38, 7)ok ARG R Ak e i
#, FRMRRERIMERD, EEFR 268, R
WHERBIX P AERE, 22/, 82526, £=
T AT ZHE. BMOH. KHE. REER. Bk
FHEFUY, NEERBHE. MEA—, TR I
Soma A M, (H - H A RUBRS IR R PP = 5
e, XFP ARG KT Z VPN AR R, PR
PREAR G —P), T80 AL () 10 X 5 PR BRI AL, 52
W B 3 RSB, BRI T KU NS I R A S
AT A WA R BCE R S, AR &N,
e 8%, RHAM G- (gas chromatography-
mass spectrometry, GC-MS) BEHFARIELT 73 H14E E feN
e e 2, AR AT B ORI — . B 5
R BARGE, RBGEEFIEE 52N Rk, K
RS RE . RRERES RN, Brbl
R F AT S U7 V2 e 2 e i B B 1) A R o o A B A
SEFEA B, BRI AR & i e E S, H
B A FE A SR SR IR RO 77k E A . [R)IN 28 T A Y
(simultaneous distillation extraction, SDE) k. /57
TZERGL . T o iy Ml SR AR A ] AH fl 26 L
Y, BRMRIUTIE S R B, TR RV R A
HAAR, FHReLSG AR %, e s a4,
P A e R ReHEE A SFFE I . SDEVR 2 Al & <
FRIUCR FH L2 1) — Rl L B AR s A o - A B
fi#W% (purge and trap thermal desorption, P&T-TD) /&
BOFT A AR IO, (A H RS H TR, %
M-S 7T E P H RO RIS TR T4 AR AN [R5
77 Ao Ze it B AT SR A LL L, 45 AT H %I R T P AL
Gy ¥R VA S SR VEI T, ARZOVERIER T3 &
SE, VAt — D S R A S IR 50T

AR SIS DR R 5 SR A 5 PR 1 A 2 A KL R
MZENBE TS S, 433 K I SDE-GC-MS % AIP&T-TD-
GC-MSVEXS % M R A 84y BEAT 23 Mo BEAC 73X 2 FhAS
A (4 BT VE IR 5 1, B AR 43 AN [ 45 0 R s 5 v
ERER, BN R X 0 AR H R}
SR AT ITVER T R

SCHRAR GRS A

LEHS: 1002-6630 (2015) 18-0137-06

1 MR5HE

L1 MRS

ARSIk T T B TR AR T S AR AR, R
HlTF20 124 KA FEHE A« WAEF TR, PN RE
S T RURVE

M TR N 07 e B R4 — W 3 — 1
HoEF >R EF - F RSB R - RBE-E25—-0
1.2 UEREHE&

7890A/5975C GC-MSECAA £ HEZHEL A H];
TD-100 AutoTD H B M A ZeEMarkes A 7 ;
QP5050A GC-MSEEHX ~ HAR A A .
1.3 ik
1.3.1  SDE-GC-MSVZE/HT A4 Kk Mk o

R 0 AREL20 g A% 1 000 mLIE E B, A
500 mLABZl/K, ERFISDES: B K —in, HHEHAEER
TRFERH, ) —ImiE B A 50 mL = & e it /N B,
55 TR, ZKIN1.5 he WAEREIE, 7Bk LEK
g5, RN R IKRIRA Gk 2L bR K, B T4 CUkH
B, FR2RIBAESMHERIEZE L mL, HERAETE B/
T, B UK AR

GC%ff: HP-SMSEMEH (30 mx0.25 mm,
0.25 um) ; H¥E 1.1 mL/min; H#7E64.3 kPa;
R : 0~10 min, i M60~230 C; il
I E250 C; HFEOEE250 C; HANAR
(He 99.999%) ; it N10:1; HEFEEL pL.

MS%fF: HTFHEE; HTRET0eV: HIORE
250 C; fEIMFRHIEL8 V; EALIRET 2.5 min; JHi &
3G FElm/z 40~400.
132  P&T-TD-GC-MSVE T A5 K oy

P&T AT W4 I 4 7E GCAX B 3ERE 142300 “CE 4k
JE % . FRIUZEREL0 g, N150 mLH Sl ZE RO, 4
L AEAN100 mLikAK, #HO, B FH%kRkE60 CrIfHkE
KRR, AEREBOM B A 20 mL/minBWd (NS
), IR A A, RS R IE R LA
B2 A0% H3E N Tenax-TAW B, 1 hEIUHE A, WimE
LR E. BERIEETGCHERE,



P Vi =T

il =

2015, Vol.36, No.18 139

TD#AF: WP ]S min; B PHIEEE230 'Cs ¥ BHE
FE—30 C; fAEWHE]4 min; 28150 'C; K150 C.

GC4%1: INnowax-ms £ 41 O 3% K
(60 mX0.25 mm, 0.25um) ; HEFEITEEE 250 Cs %
KNAR; AAMELO mL/min; &7 THE: #¥IiR40 C
(4 min) , 3 C/minF+%200 ‘C (10 min) , 6 ‘C/minFt
%230 C (3min) »

MSZ%MF: T HEEE; BTRE70eV; B TFRIE
J£230 C; HELIRE250 'C; A FHER40~450 u.
1.4 H¥Eaber

ek R i DU DN R A N S 550 i i S =2
&, KR STEL IS EE FENIST 08 f1Wiley 7UCHL
ANT8OMI Sy, HE— M. i R g
B — VL5 & A AT 2 . A B R S
(terpenes and ester, T/E) f5%¢".

2 SRS

21 BRI

SDE-GC-MS 75 #7 1 55 48 & Al A A 77 43 i) % 5 tH
33 35 Mk &Y, HERD S BRI 73 997.79%
99.54% . P&T-TD-GC-MS 43T 1) 88 Aia 75 A1 A EE By 43 31 5
€ tHA0 136 PG W, ¥R S B I E A 43 0
100%M95% . WidTHRERHEBELSR (KD 2R,
SDEE S B/ #7153 B M AT & 5 A EE & 5 & B AR L %
;. P&T-TDVEFRILA W15 3 10 BOHE 7 5 A 7 2% 7 A1 AH
ARG, XHIR: [R]—Fd B 25 F b2 AN [5] (R B2 303
W A AR LR AN &, AT L AR IS 7 B 4L
KEF.

1 ANMBERNERACRLE
Tablel Aroma similarity between two fragrance types using

SEEh A A, AR S RECR I AR DT R
A, IR SRS, 2,2,4,6,6- TLH R pike . BAEEL.

O-FWNEE. KFIM . - LD, o-iEWRIESE, P&T-TDE
K H 2 o — S OR R HARS & BN R E . iR

AHLR. WM. IRIEESE, M ERKM AR
FEDIMR . BERE. MG 4-FF 13- A A

y-TINEE. ZMR. FAFRE. 2- LRI, KAHR Pl

2.2.2  SDEMIP&T-TD 2 il /5 AR B 1 PUAE T 4% Bl 7 22
SR

#2 SDE, P&T-TDERBUMEER. NEFNESRSHLE

Table2 Comparison of the aroma components extracted from
Huang Zhi Xiang and Rougui Xiang by SDE and P&T-TD

SDE and P&T-TD
Fe: SDE#1i%  SDEWEE P&T-TD#fi®  P&T-TDRER
SDE# i 1 0.94 043
SDEW B 0.94 1 022
P&T-TDHiMEA 043 1 025
P&T-TDAHEE 022 025 1

22 FERMER I ES
2.2.1  SDERIP&T-TD 2 Fft J7 VA HR T 1) 3 MG 75 2% Bl 7 22
S

2 P 7 VA SIS AT (0 SR A A 3 A0 IE CE
W0 R AES ik & (3R2) , R R L) E
2 JPEF AR IE40%, Forr AR SDE B BRI FE 6
. BEVENEERE; P&T-TDIAIREUM B A 5 Ml . 4
FAM S 2,6- ZRUT HEX YR . 2 Bl iE BRI 2 1) 3
MR A S5 9426, 33 Flt, SDEVESHT 1593 1 #E

%
59 SDE 5 PRT-TD
A2 fiEE Wi [ AR iR
2 BlAE WL W5 kit 0202001 0152007
23 G 5615 1668231 R il 0372005 0362002
23 LG 045E1S6  sI6ELDY T 0412006 0334003
ik Lo 4182231 1812009 R TEFRE 0512010 0372003
23 iz IBEOI0 IR0 B E 060H00 4302029
Witk B IHE0B SsH0% AR SHELCE 0662001 0202005
Wk HEEELAN (RHER) 300000 LleR0m R LEREHE 0732000 0472002
e 1406HRERE AIR0N 2108 B iy L0620 195H004
2 e 275005 2061003 ek KEBRE 1202050 1452008
WA LEMGEE GRER) 256200 149065 2 LR L412008 495209
Wk BEEALAN ORREY)’ 240 10b0m B 34 20K 18543
WEE  SHEEEAMN ORET) 196208 19k B2 e 2601020 082+003
Ll 1N L67£045 36H008 R B 310050 7265110
e R 1362021 042008 R i 12482129 0482030
Bk FH L3TH061 203005 Bk PEEE 1762050 0612008
ke Hik LOE010 0fR008  BE Ly 095000 -
i kit 45010 122009 B BICE 0k -
i i 098H009 031006 Bk B 0375009 -
B FLE 065H00 22640011 K LRERE  00R0 -
[ 1E - TS B LR 0000 -
23 FHE e =2 T Ef 061400 -
[ KL - BHs B ERRE 0k -
23 o —30RH009 MR LUERE 180 -
[ 344 - SBIB i [RED T
o )RR G — 0600 R 6SFERCE  1unos -
b TR - 1m0 B2 LEETE 1mnm -
ik b — 00T BE GHSHTEMEE 28R -
I 3 FEER - s RER FTHES ko -
B 3R FER — L0 B w0 -
e +25 — 0603 BE SFERLMCE nn -
s 260-ZFEFTE S KR M Wl () HHE 350k —
ik i3 CRE R — 035000 BX BERE ust -
23 FHRTE - nson B REEE ey -
23 i Hn - 2] 1 — 095000
i [ BE00 - WEEEER  voEE — 00
i (4) S 05209 - 23 T# — 0800
e Ihg ey 09006 — B L - R0
Rk WETRCTE 01006 - B LeHEESE - 150
i 7k 066£021 - i R - B0sH001
e 46=RER 060:006 - i D R
23 3ORE 09400 - i i - L1400
e A SEE S 056500 - % HERE - 0§00
i 312G 05000 - it Lt - 35D
e i 055005 - it Lt - 0H00
i P 0008 - S WECERCTE - %don
BE  OGHTATHNEE  omrs - Bk 1R — 03030
[ie 1375 K — 03007

E: AEWAIR LSRN 20 3 HIERIRIRIT. B RIS A
Mo FhEAE s — &R A0,



—

140 2015, Vol.36, No.18 B

XK 53 B

2 PSR T P B A L H H A A 1R I
Ol KOHESET M, SR &P E] & SDEX
N16.97%; P&T-TDiEN53.17%, X &EERW A,
Hrf, SDEMKIL-REE. IECEE. KA &R
F P&T-TDVEMIZE MG a-ikJefi. IE+tke (R
FEXT SR R . 2 PO VESR S B AR E R A LAY
328, 29 B (£2) , SDEVER IS K4 Al
X e B KR IRE RS . 5 AR i S 05 AR e
O-ENAE. a-tAMEE. 2,2,4,6,6- TLF B e, KW, &
. RFTEE . KA. BEENEE. R, B-%
BAW, K. (=) MFEES; P&T-TDIAK HY
A PIARXS & BB IR ICE 1,5,8- X - i =0 LR
s, AR R TR, FER. KBRTEE. 289
Wiy Dyl T RESE.

223 AFEFR RS EFESE Z 57

SDEE IR I B 4G & A AL BE & 25 W & 22 S/ 3t
HESRS18 B, XS S A B J7 R
F7 R A AR RS e . bR, IE U6 Fh. TEAEE
A BRI . E-AAG T RRRE (BRREAY | A R
BE. HREEEAMDIV MEmgReD A2 2 AR
T RIEE A 252 Ik o-F R AR X & mARRTECR . TR
SPERT LI, B E X T REEE A LS B, HIER
B R13.97%, X EREEEL, RAWERIE
2 75 RlE (3.15%) X & &R, IR A i 22 PRk
SELT R, HERYESER23.97%, RS ER A
(IS BRI ZE B (2.53%) FIEZHE (5.63%) .

P&T-TDVEFREU A B AR R 22 R OR, B
ME B BRIE B SR A RRRE . e 2. TN
FRBREE . O-FEAANA . iSRS IRHIE S S AR
M oEJe M LS8X-HAT =0 Mk, ZPR. TR
23 FERVERS I E R A

B ETET L, SR 5 R 4 B SR 2R B A =
% BN . SDEMESE I B A & A4 AR . Sk ML
RKENT; P&T-TDESRIUI TR A A DAREDS . Bs. mk
RGN T . SDEEIRIUMREER LA, ik, K
N WIS T P&T-TDIERBU PIEE R A ARG 2.
i S L A iR BRIS. MRS . SA2 Ry
e EEEEEE. K. ML, B, PRI,
RIS, BINRSE RN T WHEREER. k. KOG,
WMk, BESS. NER. PRMESR. B, MERERAE N

M & SRR S, S E R EY . Be
A A RN T B A G, AN R B 5 RIS [R] 2 2 )
itk EAR (E2) o FISDEMRIRE 0 Hr B 3HE &
R PRI A5 4% i s S A P PR AR G 5 43 ) o A R
77.08%F161.71%, LLHEK; BEWGERLGDHIFMERZ

(%2) , HHWEAK20%; FifREGWEREE T A
SR B RIN5.31%, TAEREERKZT ALY 118.95%,
PIF 72 W3R o P&T-TDIE S BT 45 31 B 7% B oy 3 28
WEMEZEFR D, HARE M E KD A A —
B, {H 5 SDEEII T 45 R — BN 2 75 iRk S AR
BRI E REL H2~3 %, Mm-S 2
AR E T R .

60

R 40
1
i
% 20-

fer=y

0 T T T T T T T T T T T T T T 1
& Ko H K K &

SRS
FaviEN

A. SDE# 1

kS

60+

40+
]
4
£ 20-
E=

0_
¥k & o D 3 Kz
THERERRS
SviES
B. P&T-TD&?%%

60-
R 40
i
&
%20-
=
0 I’_‘I’_‘I’_‘I’_‘I’_‘I’_‘I’_‘I’_‘I’_‘I T T T I’_‘I
& Sl Ko Kk
SHEAMRENRES
PSSR i
FEIPHE
C. SDEAHER
60-
S
ﬂﬂﬂ 40+
4

O4+==1—r—— ¥ ¥

B A
RIES d

D. P&T-TDAI

B 1 SDEfIP&T-TD 2 fijBRMMRRE. WEEN
BRMELER

Fig.1  Aroma components and their contents in Huang Zhi Xiang and

Rougui Xiang by SDE and P&T-TD

220 H
| HIHJ_\J_\IWIﬁ ﬂﬂ



DY % i ElfitkE4 2015, Vol.36, No.18 141
SDE{HE 17.61% 4r
3.31
3 -
5.31% § ol 1.92
= 1.28 L11
il W
R % % %
& & & &
77.08% o R AL A & & &Q”%Q\ &5@
= K E LAY & S < <
= REAE KA 5 & &

P&T-TDH M #r

34.21%

o e &4
o ) E IR ST
27.04%  ®EERLED

SDEMF:F 19.34%

18.95%

o1.71% o [T A
o AT
= Wi R

P&T-TD AR

32.1%

o fRHTIA
B S ERMEY
= R A
E2 SDEFIP&T-TD 2 #iJ5 iR MR BB MEITL

Fig.2  Classification of aroma components extracted from two tea
fragrance types by SDE and P&T-TD

49.78%

2.4  SDEV5P&T-TDIEFEHUMR ZAE I T/EFGH % 7 LU

HHE3 A A, P&T-TDVESEHUK B SDEX I LM T/ESR
K, HP&T-TDESE I 0 75 A1 A B 7 9 # T/ELUAE
EPERK, SDEVEFEHUAIH # 2 F 85N

Bl 3 SDE and P&T-TD$ZIR #94 NS ALRIT/ESS %
Fig.3  T/E values of two Fenghuang Dancong tea types extracted by

SDE and P&T-TD

3 9 #

AN F B ER B VE R B R R o 22 R BUR, BAR
SDEEFR I B 7 B 9 ARAL, (HATSRAEA R & B 1) A 2
[ X ) o SDEJE LU AR FE AR 5 vy, PR
W, A5 200035 B vl REFH AR E AR IR K &S, MR K
ARt N, FARTSR R . e RS AR . 55
PR FE IO 25 il B 2R X & R &, X L] A A2 281
Tok A v 25 P O R R A O A S A R R A
Fe- PR ROER S AR e AN, BOR B 95 MR A A A
P&T-TDVEH FETCARIN, EATTIUAG AT e A2 75 AR B AE i #4 Hp
Wi BT R . SDERAFA 112,2,4,6,6- 11 F JE B AR X &5
WK, AR R ATk AR ST
I TR TR e R IR R Ry o- T N AR FT
22 % ANV AN I I R A e R A B AR R B B T
AIAE A TN HGL R b - b R B A ™ AT
W, SDEVE5I I o k& ol FnJE R (1, IF A A
AT

P&T-TDVk T 15 BRI FE 24 T AT FE S IS
WP, — 7 THI RS T RO TE s A A N R AR A RN
= Jr T, R AR E A A Y I R R
T-SDEVL, Wnmsime, pEss. JIg Aoy & S & SR
5r. WRM CIREANERAE K P& T-TDLREHR I E,
Al e AR Z VAT DB S AN PR K P R A 5, o mT B2
SDEYA U 1 2 i 17 B2 7 A8 pe A A R 8 5 I I 7 2E
RRER. BE2K. Y4, P&T-TD:A B AR & B
A (RHEEFRRRE - REE—RD , XRAT e —LEEE S
T K, BOTE P I R v U E 2R R T S B B T
M . B, SRR B AR A B BE s B A8 TR
WA — R B, 5 B 1R R A A B
AR UM B S L BRI A, HLIX SR ) i b
RES M. LR R A LR PR —2N, O, S
F AL A Wk i 25 PO P& T-TD% R B3 2 K B 1
o-TEWRIED, MRS A, XA AT AE R AL AL



142 2015, Vol.36, No.18 Bz

XK 53 B

B M K= A o TR, PRUEERS ARXT & & K S G AT e
F2 R AR U AR AR T R . /EP&T-TDi%
(RS I 45 R o R SR AR A IR I — B, IR L ST
SN T 2R IR X s N ARFAE

T/EFREOZ S BN A SRR BMAE AN &=
B, ZERKNERERTAFERESRE, ZEBR,
B2 LR, AR SRS s, R, B
BRI, TS S IR AR R . I T/EFE 5K
A P& T-TDVAEFE I I A A L NTE A, 11 SDEVESRHLY
BFRBONIREL, HEABL T A R REZRE &
FEA MR ARG o RIRS, 38 3 2 B R B B A 922 3 %
W B A 3R AT R B, RS T SN A AN R A A
FIEE, 0 R & S SRR AR

4 & B

AR AR A KB, SDEE #g B 3
HE B P RE R A5 (02 BUAH L 994 %, Wi B A miAH ALk
£ T FHP&T-TDIAFE AL I)IX 2 Fli A4S & B AH ALK £ 25%,
BRI PR R B B R I ZE 5 o

AN R B B 77 249 B 1 A SRR B AR & A R K
%5, SDEVEFEHCE] I IL R B 7 R AAR N & R %,
P&T-TDiZ: 5 R U2 W 3 1 22 By o 862 PP
R, EHEE SRR R B EE AR . DA AR, O
AL PEIE A & B2, JFRRA IR 75
Big O-ALRANR S 0SSR T AR R M, 6- T
B, ROFEMAEXTSEKR, BEAROE. K. 1,58-
X - = TR SRR S, RHEE. DK O PR
T A5 10 32 BERFAE 5 o

MBS 2507, SDEVEFEHUI2 Tl 4% il 43 Fh S 0 o
WS Bike. Wi E 2, Ky RRfmAT &8 B 2
55 P&T-TDEIRHUM AL PRI ZFE, 2 PR X )8R
K. SDEVEHREUAR B HIw AR &L E K, e i iefn
FEBERAL L E D, P&T-TDRIRE 3 KL &Y
LLE 5. SR A2 ik, ARG G N
X, RHERFN S FRED RN E.

MT/EFE B AR E FF, P&T-TDLR I A5 &<
EE, MSDEMEIRIUN & ARMKEL, HARIH T 5
T PR UL e A M7 R

SDEFIP&T-TDVE S 4 i, IR 40 EAME Iz K
TFESM, X2 MRS ITE S T B — 7N R R
P, BEmReRE . B, EEHEAT AT AT, A RUE
FERSREEEFHEF . P&T-TDIEM A —FHTH
FART= WA R A 53 43 Wt I S B0 7 0 2 S T
(AT 5%

%3

(1]

(21

(6]

[71

(8]

[10]

(11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]
[22]

kR, RIEIC, ¥ 57, %5, SPME-GC-MS 3 HTig A B I 2 ) 7
). Jei R, 2012, 29(2): 672-676.

WAL, WRE, R & REBMS MDD B2 & i
Zent A, 1998, 18(1): 39-46

W, BEARE. RUELES M. b B SO H AL, 2000: 5.
WRTET, GKANEL, 5KIGFS, 55, 4 SRR A U2 B ). fr i
WL 5FF K, 2013, 34(15): 66-70.

RESH DT ) AR B AR SRR AE B o ROR L ). o E AN L
2003(1): 37-38.

BT, R E, DR KRR ACRFEZ L # P LR T (0],
IR 70k, 2006(5): 18-21.

YANG Z, BALDERMANN S, WATANABE N. Recent studies of
the volatile compounds in tea[J]. Food Research International, 2013,
53(2): 585-599.

TR, HARAE, 85104 SDE-GC-MSIEMI 5z 2 i v (K4 R % 4301,
R, 2009, 27(4): 147-150.

KA. FE A SEEUTVAD. ZE R ER, 2006(4): 15-16
PHEAE, TISEL, M. — RIS AT 5 #4 R  WA 0T
V2 [ SR AC IR ORI [T]. BAL RS0 Ak 243 1F, 2009, 40(4):
491-496.

BRI, WA, SR, R G- PTE T4 RS R AR T 2O
FR AR E IR D). AR, 2011, 32(16): 283-289
BRBH AT 6. A8 & AR SRS SR LR R B FU[D]. 2822 1l
ARAKAE, 2011: 20

JAGROR, (AL, WA AN ] S AR A SR A B AR ARG ().
[e 2 244)%, 2010, 37(10): 1621-1628.

BRULER, T 4H, X5, 4. SDRPAISDEASEI S b5 A s 40 1
AT TE0]. LKAl FLARRL AR, 2005, 44K T1I1): 275-278.
LI Yeyun, JIJANG Changjun, WAN Xiaochun, et al. Purification and
partial characterization of f-glucosidase from fresh leaves of tea plants
(Camellia sinensis (L.) O. Kuntze)[J]. Acta Biochimica et Biophysica
Sinica, 2005, 37(6): 363-370.

KAMINAGA Y, SCHNEPP J, PEEL G. Plant phenyl acetaldehyde
synthase is a bifunctional homo tetrameric enzyme that catalyzes
phenylalanine decarboxylation and oxidation[J]. Journal of Biological
Chemistry, 2006, 281(33): 23357-23366.

LIU Shouan, HAN Baoyu. Differential expression pattern of an acidic
9/13-lipoxygenase In flower opening and senescence and in leaf
response to phloem feeders in the tea plant[J]. BMC Plant Biology,
2010, 10: 228.

SCHUH C, SCHIEBERLE P. Characterization of the key aroma
compounds in beverage prepared from Darjeeling black tea:
quantitative differences between tea leaves and infusion[J]. Journal of
Agricultural and Food Chemistry, 2006, 54(3): 916-924.

G203 ARMRFIR AR ] % 2B S BT AL D). HE R,
2012: 5.

AR, (UAETL. B M FUR N & T LRt R[] &5
Zeitim i, 2003(3): 5-6

WRos i, b [ 2 KR S M. AE5T h E e Tl i RAE, 2008: 5.
TRIEAT, SURAR, 5=, B, AU A SR R A S AT Al 5
PEBTRT TN 26 HRE, 2005(1): 16-22



