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Abstract; Three common fresh scent-flavor Tieguanyin teas were analyzed by sensory evaluation and gas
chromatography-mass spectrometer (GC — MS). GC — MS analysis showed that 34 kinds of volatile organic
compounds were identified in the three Tieguanyin teas, which all possessed a similar major volatile consti-
tuent, i. e., nerolidol <trans-> (24751 ~41899 wg/kg), indole (19958 ~33929 pg/ke), hexanal (1875 ~
3467 peg/kg) and a-farnesene (1033 ~3361 we/kg). The three teas samples possessed a typical fresh and

floral aroma through sensory evaluation. Besides, odour activity values showed that decanal (128.92 ~299.
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37), nerolidol < trans-> (110.01 ~186.21), benzeneacetaldehyde (31.27 ~37.89), hexanal (17. 86 ~
33.02) and indole(9.50 ~16.16) were the main flavor volatiles. By the combination of cluster analysis and
sensory evaluation, it indicated that the fresh odour was mainly attributed to hexanal, benzeneacetaldehyde
and decanal; and the floral odour was mainly came from nerolidol < trans->. These results suggested that
the fresh scent-flavor Tieguanyin teas had similar aromatic profile and volatile components, which was differ-
ent from those of other types of oolong teas.

Keywords: Tieguanyin tea; sensory evaluation; gas chromatography-mass spectrometry; odor activity

values; statistical analysis
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AMAUE BRI HERE, A EAEENEFNME, RREERENETIEDZ —. 2013 4F,
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FR R e

B R E A (A=, AR, ORI = ORI AN S e AT i R M O T A
RS S, Lin U PRE, S AR SRS (&WME., AL, BE, BE, EeR)
(1) 5 B B I M A 38 R Ve | AR AE AU R W, HAS TR) B 43 14 25 28 76 S [R) o 8] A7 — 58 22 52
PR CTEXIAR T RS (BRAS) ML B4 RV AT R B, AR5 EAAS I £
RN TR | B OIS, TAOULE 1) B R L  IABAEAEE . o — TR I

R AS [ T 2 R T XU, UL ] 3 i A | VA RURIRY AR 8 3 R, BARTIRZ 22
SYMTINRE T Z2Fh AT (5 2 1 o B XU 5, (HL3 R Ry ok, 38 24 DL Sk Xt 3 7 28 4k O 40 0
BT AR LA R T R G IE . B, ASCLL 3 FE A RGO IR, R T4 (86 AR A B 2
S TE BSR4 AR (HS — SPME - GC - MS)  MBCETEM, 2007 BB ATI04% &R 1845 K BRAE
B, I A R 1 T P bR A A e R R AR R

1 MEERE
1.1 #REiEF

3MMEEMPUEHMS T, 1 AR ARMBELREAVITS | 2 Sk ARER LR AEES | 3
SR ARMBEELEENES

IEMBEIRPRAES (Ca—C,) MgT3E [ Sigma — Aldrich A H] (St. Louis, MO, USA); 23 FhbrifESh
(IECEE, KPR, AFEE . EFmE. CRRORE., B, ROBE, Wt - g - Pl . TR R,
IR TR, RN . BB, RWIROER. 230 BARmE, B, R -2 - SR, FhEE
MGl . RATER . 2, 4 - ZORUT R . el - BAERUEE) 1 T3 [E Sigma — Aldrich A F] (St Louis,
MO, USA) mk#[E Alfa Aesar /3 H) (Heysham, Lancashire, U.K. ), A5 T 3€ [E Sigma —
Aldrich A7) (St. Louis, MO, USA) ., HAthialH 4500 T~ [ 254 A i fb 2 in A FRA H]

1.2 XE5E&

T3l SPME #EFEE$ T35 B Supelco 24 F] ( Bellefonte, PA, USA); 50/30 wm DVB/CAR/PDMS #
LI T34 Supeleo AT ( Bellefonte, PA, USA); QP —2010 M A% — B FHIY (GC - MS)
T HARSHAF; Rix =5MS (60 m x0.32 mm x0.25 wm) {451 F 32 [E Restek /A F ( Bellefonte,
PA, USA); HH -4 fEE/KHHIE T EEHRIESARAF,; BC -318A /R UKAEIN T3 & i KR i ok
AR ; RO - 03A il vkKALIE TR I H Bl ¥4 15 & A R Al 50 mL 10 28 3 SO 55 18 T 58 &
Supelco/AH] (Bellefonte, PA, USA) .
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1.3 ZEAH*
1.3.1  FES AT A #T

FREL2 g ZSHRESA 50 mL THZSH A, finA 0.4 pL BRCER, SRJE A 30 mL 3K, 7 Z0EHH
U, MAKIBEY (60 °C) WM S min, JH 50/30 wm DVB/CAR/PDMS # Bk 7E 60 °C T A HL
40 min, 47 GC - MS A i
1.3.2  ZRUWHEFET GC - MS 4 #r

B B3EH N Rix - 5MS (60 m x 0.32 mm x 0.25 um), WA NEHALRASR (4
99.999% ), #:iH 3 mL /min, AZMRPERE,

TFHEREFY . SERE TR 230 °C, #IRTRE 50 CHRFE2 min, ZR/ELL2 C/min FHEZE 120 °C, R
5 °C/min JHE % 200 °C, 7£ 200 CAEFF 1 min,

RS, BRI 220 )€, BB JECEL, BEERER 70 eV, IR 250 C, B
J 35 ~500 m/z, ¥ AEIRETE] 3 min,

SEME. IECEE ., PR RS 23 Pl o338 A o M LT O B RO SRR B TR AT e, B
A 11 PSR %S B (NISTO8 . NISTO8s, FFNSCL.3) #EATAHLBER 22 . A I 43 BT LA K TF ¥
BT AR B8 BOT 275 A U GE W R B e 1 T2 e v

S, MRIEASCSCHER TP IR, [ bR E R, RO R ARHEEAE 23 Fhsior i i bR il £ 2
i, NARYRIRCER, FoA 11 FP AR oaE 2 AR ER O 7 i A T T A LR R e
1.3.3  ZRMHRE SR E P

FRAEAR ISR P E R hpife (CGRMEE H ) (GB/T 23776—2009) X 3 RS it 47 %
FEIEAY , BIRARFRAE (20 £3)°C, HMHXFIRELE 50% ~75% , FREL3.0 g Z5AES T EM R,
150 mLil7K, #h3fd 5 min, it 6 ASPEAY B4 2SI RE S B AT IR
1.4 BEKESH

FRMEHAEARX, FE (0AVs) = BURY PR/ BI{E, BT A HAHDCCHR [8 -13] 153,
1.5 Sitath

iEH Excel 2007 $ATH5 22397 3108 SPSS 19.0 (IBM 2H]) X445 B 7 S84 4T B2 4%
B, R PHAMEE, B RbnfE AL AR, IR IRk A

Z£R5iTie
2.1 HMEEHSNELMERSLEREEBHH
MRRERE SR IR . B SRR s0p
RSSO TR IS %, SR B34 S 105
FIHERIERSY (LEI1), Hoeb1 S8 £100]
WL JRE e i 34 R RIS, 2 207

e e e o 2050] ) 15 Nol
SRR S 32 B D0 N s
5y, 3 BRI RS 30 FIER o L L 3o
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t/min
Bren WE I 34 s
E%\ifisziig ?ﬁi;ﬂ B3 MBMERER A SR BT R
3:4\77&% ﬁ L, 3‘ {'E{ = Fig.1 Total ion chromatogram(TIC) of the
UL R i o e 32 8 R MR R A volatiles in the three Tieguanyin Tea samples
), YRR - AR (24751 ~41899 pwg/kg) . MIME (19958 ~33929 pe/kg) . IECEE (1875 ~
3467 pg/kg) Al o —ILWEME (1033 ~3361 pg/kg) ., Lin FE O BEIE LRI, o — IRWRHE . 51 AIAE 265
B S BIANIR] L R AR i b B a1 3 AR R MLy Wang S65 MO HUERHIFSE T 5 Rl 3 R A &R R,
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Tab.1 Identification and quantification of the volatiles in the Tieguanyin Tea samples

S - AR A CL

PREAmE RE RE

JBi i 5 & Concentration/ (pg * kg ™")

B

o . ;
i i Chemical Rt e T e
/min RI* RI® 1 2 3 Reference
1 IECHE Hexanal 5732 801 802 444156 (3467 136)°  (1875+89)" (2154 £356)" Sd D P 4
2 I Benzaldehyde 12.155 958 957 10677  (372+12)® (342£39)° (420£34)*  Sd D PS4
3 LB 6-methyl-5-hepten2-one  13.601 986 987 43 41 108 (210 £1)" (209 +9)* (446 £47)* D pL1o] 3
4 AE:H Myrcene 13.807 990 992 416993 (384 £55)* (279 £34)° (318+34)* SdDPI7 4
5 IESF Octanal 14.491 1003 1008 43 41 (197 £72)* (85+11)" (118 £17)®  sd D ple) 4
6 LT Hexyl acetate 15.159 1014 1014 435661  (114=13)® (107 £15)* (111+14)*  Sd D PHST 4
7 AAEJE Cymene 15.731 1023 1026 11991 (1811+241)* (1308 £123)" (1527 £197)® D pl'8] 4
8 FPEM Limonene 15.996 1027 1028 686793 (391 £54)° (276 £22)° (335£51)® sdDPS 4
9 JRZJ Benzeneacetaldehyde 16.915 1042 1045 9165120 (1876 +50)" (2273 £246)* (2209 £56)* Swd D P31 4
10 JR - B - ¥ (Z) -B-ocimene 17.240 1047 1048 937980 (163 +34)° (209 £40)* (261 £65)* Sud D PI'®) 3
11 THRSHYEE 3-methylbutyl butanoate  17.762 1055 1043 71 43 70 (86 £3)" (91£2)° (98+4)*  SudDPP 4
12 F5HEEE Linalool 20.513 1100 1104 714193 (755 £38)* (364 £33)¢ (462 £52)>  sd D P11 4
13 - Nonanal 20.836 1104 1104 414357 (51£5)° (123 £10)° (160 £14)*  Sd D P71 3
14 £ Phenylethyl alcohol 21.354 1112 1111 9192 (168 +16)" (342 £84) 2 (398 £91)* D pL'7! 3
15 i?:;il;;jlg;io;;ni;% 21.611 1116 1114 6941 (421 £113)° (376 £78)* (394 £106)* D PL'®] 4
16 KNG Benzylnitrile 23.061 1138 1142 11790 (1851 £104)* (1897 £455)* (2128 £172)* Swd D P2 4
17 FFFEE 3, 7-dimethyl-6-octenal 24.058 1153 1153 416993  (200+10)* (175 £4)® (188 £6)™ Sd D P2 4
18 ZEH R Benzoic acid ethylester ~ 25.213 1170 1176 105 77 (271 £5)* (240 £2)° (253+1)>  Ssud D P2 4
19 Efﬁ;fi” - CHRER3Z)hese 56 300 1187 1188 6743 82 (161 £22)* (150 £25)® (9310)® DPI 4
20 %[ Decanal 27.606 1206 1208 4341 (449 £59)° (193 £60)* (349 £43)* S DPIO] 4
21 FEAERE Nerol 29.119 1228 1228 416993 (263 £32)* (171 £12)" (223£15)* SdDPP 4
22 A Carvone 30.098 1243 1250 8254108 (520 +50)° (271 £14)¢ (403 £36)>  Sd D PHT 4
23 A Geraniol 30.927 1256 1256 69 41 (102 £9)° nd nd D P} 1
24 [ -2 - 05 (E) 2-decenal 31.343 1262 1261 434170 (113 £4) nd nd Sid D P 1
25 FMEE Geranial 31,978 1271 1273 6941 84 (83 +4)° (56 £3)° (68+3)" s Pl 4
26 15| Indole 33.493 1294 1293 11790 (19958 £2133)" (33622 +7444)* (33929 £5690)° Std D P!> 3
27 ZKFIEH Jasmone 39.844 1399 1396 7941 (323 £34)* (136 £32)° nd Sud D POl 2
28 THR# LT Phenylethyl butyrate 41.740 1446 1444 1044371 (107 £13)" (329 £74)° (397 £58)* D pliel 3
29 FKAH AR Jasmine lactone 43.762 1495 1497 99 71 (244 £59)* (223 +£90)* nd D ptie] 2
30 «-5JEHM a-famesene 44.285 1511 1509 934169 (1033 +364)" (2088 £700)™ (3361 +1145)* D pl'7J 3
31 il’:e‘n;fﬂT%Z’S% 2odditertbuyl )y 117 1512 19157 (192£12)0 (181 £18)* (219£15)" S D P 4
32 R - BIEHEE Nerolidol 46.097 1568 1564 694193 (24751 +4387)* (36489 +10536)° (41898 +9488) Std D PL!® 3
33 JEHIRITBERE Cis-3-hexenyl benzoate  46.329 1576 1573 82 67 105 (55 £10)" (55 £15)" (108 £25)* D pL1o] 3
34 O -2 - ELME Phenethyl hexanoate  48.357 1648 1644 104 43 (51 +8)° (111 £34)° (215 £49)* D pltel 3

B, PREAMNE] | (REFEECH Rix - SMS GIRHEAER, MREAEEC RABIRMELSR, RBFHEC A SORREZER, S WA bR, D A%
PP R AR EERSE, PIRSHEIH, “nd” FRARMI AW EEHE T 50 pgy/kg, FI—THARBTFE: (a, b, o) FRFME

RO ST 3 TR A A E R (P < 0.05)

Notes; RT and RI* represent the retention time and retention index calculated on a RTX-5MS column. RI® represents the retention index reported in the literature

or NIST Chemistry Web Book, Std means the volatile has the MS fragments in accordance to an authentic standard, D represents the RI values detected in the present

study. P represents the reference. “nd” represents this chemical not detected or its concentration less than 50 wg/kg. Columns with different superscripts (a, b,

c) have significantly statistical differences of the results (P < 0.05) .
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T RER 34 MRV BT EBIRE R I, a6 F, BERibEW s i, Bk
B3R, RGO B, BRRALGY 8 A, ALK EY 3 B (WK 2), HhEELEWTE3
ol A UL v (AR S e e BRRKAE AEIOTS TSRS IR R B, BRI RN TEAR T S NI Bk
WA i R s AN, S - AR 3 AP P A it B, AR Wang S5 P TMOSRGE Y L -
FEAE BN S e 2 TR i A R B A5 2R — B, I T 3 A ERULE 2 B i o e 22 i A R i —
X, BEMM 9 MEERA T, SEBRNIECHE, JROREAE 3 MEEM R, Ao U0
T, BEWEAE 3 FASRE R R B R R S R B, R [) IX Y e AR e A
BIRER S AR O | SEEERERLSY . SRS E 3 FVER WL 2R AT A T, BR o — EE W B
PRI S AR 2 A, HARRIE o S AR AR, B ES . Frtels . ol -4, 8 - 8L -
1, 3, 7-F=UR1E 1 SRS RS T 2 S0/ 3 948, S8 M AR R Ee2R b, HARXS &
AR, Hrb, WILBHAE KPR EEERAICER -2 - R OWRAE 3 ST SR & T 1 S50
25 (MR ), HABIAE Y fie 3200 o 20 W

R2 BUABEHHRS LR

Tab.2 Classification of the components of the Tieguanyin Tea samples

Ny A 1 525 No. 1 2 528 No.2 3 528 No.3
Compound K B 53 E0 Mass K B 53 E0 Mass B JUE 57 E Mass
classification Number ratio/ % Number ratio/ % Number ratio/ %
225 Hydrocarbons 6 7.21 6 5.35 6 6.65
P2 Alcohols 5 42.66 4 44.14 4 46.10
B2 Ketones 3 1.73 3 0.73 2 0.91
2 Aldehyde 9 11.07 8 5.76 8 6.08
fiE25 Esters 8 1.29 8 2.34 7 1.36
A Others 3 36. 04 3 41.68 3 38.90
BB Total 34 100. 00 32 100. 00 30 100. 00
X 3 FhASHAE S Y 34 R R P Lo 1 P§ & § &
. . . N ?i"| [ Geraniol 23
BTSN I, 3 RO TR BI04 o 2 5
A [ Jasmone 27
KRG AT 43N 4 2K (W &l 2), B0 RSy A Jasmine lactane 55 45— % Cluster 2

P 3L PG B 6-methyl-5—hepten—2-one
BUE 1SRRI, A BRI S -2 - F s et o
PG 2 KU RAE 1, 2 Sy, o e et
= 3 e a—farnesene
A FHTAFRFTNER, P FRTNERTE 1528 o e

U= o = T8 Nonanal
iFu 2 %%4% EF‘ E@/B\E%E%‘Tiiﬁ ’ %%ﬂ@ﬂﬁ 1 ] }WQ%LW% Phenylethyl butyrate

£ 2, Phenylethyl alcohol

5 =2 Cluster 3

SR ERBERT 2 55, B3I LRI L uom T
SR A FLEATIE 3 B2 AT i T
BT 1SRN 2 B, TSI, el il
FRERA M - B - B, R - BAER feoom s
L MM o - KURME, CRR -2 - R OWR, oEmen R clasir
THe, TRACHRRARCRL, o, Je fte i e
A - HEAERURE | I Jp A SRR IO T it e ]
VRIS 45 4 HIRTE 3 R P RGI  Siet see ol
Iy, BAEL 52 3 ST ERET 2 75 e it e 1

B, WAREVERE, SRR, ECEE. B .

%ﬁ@ﬁ . H F:‘}?l; . —KIL\T‘{"J:X . *’]—";F%%; . %ﬁﬁ?@? . i~ T F2 -3~ CU 44 i (37) ~hexenyl butyrate

I }ifi 48 jEﬁ% 1.3 7-F 2 3HMEMERSHBEESITE
N N, - -1, ) -

o e . N . Fig.2 Dendrogram of the components of the
=M. AR, HHAEE, LA, RH three Tieguanyin Tea samples
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V2, 4 - TRCT RN TRRSINER . KON . RO - T -3 - Rl i, &0
AR OER, CRRCHE, FHEE, O/ -2 - ROBR, TREAE 3 Fhs iy & A x4,
R A3 T RS A A I T A O SRS RL UL, 3 R AW R 0 R M A AR —
SEFESE, (HHZH AL,

2.2 FNEFHERWBEEENMESE (0AVs)

ETHIESR (W3R3) R, 1SRRI RS, FERIUOVIKERATE &R . B RAEFRIR,
PEBERT TS SRR S s 2 SRR RS, FERIONTEE , ALFW, A 0 R AR A
bk 3 SRS S | ST R 255, FERBUYI R AEFWRAERE, 1A s i R F o
PREARIVR A5 SR 4R 1 5 R AR SR B, b 6 AN SN 2 SR A A A XU s
AR T A 2 Rhsrt, DL ESSRRWT, 3 R E AL A FERUREFIER G Bk | AEFIR,

®3 YUEFHEHEERMEEINESE
Tab.3 Odour Activity Values (OAVs) of the volatiles in the Tie Guanyin Tea samples

EIEN M OAVs

= > >
. " SR IA GES
AR Chemical lhres.hﬁlfll/) 1 5% 25K 3558 Odour characteristic Cluster

(mg No. 1 No. 2 No. 3
1E OV Hexanal 0.0070  33.02° 17.86" 20.52" THEMR, T HBR Fragrance , grassy 2
2 HH g Benzaldehyde 0. 8000 0.03*" 0.03" 0.04%  FHBE #5171 Sweet, almond-flavored 3
FH 3L B T 6-methyl-5-hepten-2-one 0.0500 0.28" 0.28" 0.60" T, AT Sweet, fruity 3
HEEMS Myrcene 0.0150 1.71° 1.24" 1.41" FEFF, 57 Floral , fruity 2
1E2EE Octanal 0.0007  18.80° 8.07" 11.25"  MHER Citus 2
Z;HSLE EJEE Hexyl acetate 0.0100 0.76" 0.71 b 0.74° %% Fruity 3
DALk Cymene 0. 1000 1.21°¢ 0.87" 1.02" TEAFK Fragrance 2
M Limonene 0.2000 0.13" 0.09" 0. 11" HH&EWK Citurs 2
K BE Benzeneacetaldehyde 0.0040  31.27" 37.89° 36.82°  THE MK Fragrance 3
iz - B — B H (Z) -B-ocimene 0. 0600 0.18* 0.23" 0.29" K& B Grassy , floral 3
J5 R Linalool 0.0060  8.39° 4.04° 5.13"  {EF Floral 2
T- B Nonanal 0.0010  3.40° 8.22" 10.65°  HtER Sweet 3
ZAEZ;@%: Phenylethyl alcohol 0. 7500 0. 02}) 0.03* 0.04* Tﬁ? Floral 3
ZEE Decanal 0.0001 299.37° 128.92"  232.96" VEAEMK, T HK Fragrance, grassy 2
P& AL % Nerol 0.2900 0.06" 0.04" 0.05% ZEFBE Floral 2
FTE Carvone 0.0067 5.18° 2.69° 4.01"  JEFW, MR Fragrance , minty 2
A Geraniol 0.0400  0.17° 0.00" 0.00"  FEFF Floral 1
23 =2 - B$IEIE (E) 2-decenal 0. 0004 18.88* 0.00" 0.00" IEBR Waxflavor 1
W5 Indole 0. 1400 9.50" 16.01° 16.16* BB Camphor 3
5 - FEAEAURE () -nerolidol 0.0150 110.01*  162.17°  186.22° 4E7 Floral 3

S5 OAVs {H Total OAVs 542.34 389.40 528.00

. WA LT R W
JURAFAE Flavor characteristics Fragrance Fragrance Fragrance
floral floral floral

I, AR A AR G SCRR 2 A3
[8,28-29]

Notes: The odour characteristic was detected by the reference .

APFRERY, X - BAEAEE, Wb ECmE, RO, 5 RS R D T A8 b i A AU K
AU SRR — SR BARAE S A A X AR AR, (T I S a4 B A R AR, BT L
XA AT RE R AT TP AR EEETTRR Y, QR TR, R et -2 - BEEET Y T3
Pl 25 A0 2 BRI, MR A G SCR R T8 A0 B R B (5SS 3 R I 35 5 v 45 3 K
SHEAAE (0AV), 458 (ILER3) KW, 1 SRR 0AVs 53 Sx TR EN LR, HRERT2 S
A0 3 A 2SR A S E L TR A R, A S E (128,92 ~ 299.37) | R - BEAERUE
(110.01 ~ 186.22) . # LM (31.27 ~37.89) | IECEE (17.86 ~ 33.02) FIW[E (9.50 ~ 16.16) ,
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I HTATHE 3 FhZEEER T OAVs HIFIME 5 4 B OAVs 1 90% DL I, 13 BH 33 B3 S 1 Jl 4 2k WL 35 2%
() EBFR Sy, Cai U PUHFIT LRI, WINE, KX - BRI SE B A EENFI TS, 5
FSEBETEAH L, ARWFTE IR, BRI 2 — AL B X 28 5 R AR IE & S LIS, W& IR A
DT IE S A ER YT, 3K AT BRSEIE A7 AL e 45 Xl T Ho A 2 e 28 W b 1 e SO a7 o

R TN AT 3 R AT AR 2E S, K 3 PRI TP A A Y OAV HET TR AT
(WE3) . 5REH, #1208 1 SHRPRA ARy, R -2 - RIGEE, FEe, HipE
HEEEA SR AR, E T OAV 2%, BTN | SAEFESILTF A, 552 P A ais7E 1
AT OAV = THAD 2 2825, WA A . ke, s, BAEmE, 3. &, EEEE,
JrfemE . IECEE, Hh, IFCRE, REEERMME RN A ERT, B I AT 7 R AR
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