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GC-MS L & H T EXAIAFERX
RALRE SHEFLR

FE, FILEC, MBERE'T, IMI, MG, Bk, &z
(1. EEFHERARERLIAZH, WIEE 644000 Q. BALBARAN WL ELEHET,
9N EE 6440000 GoAFEDI AN EELZERE, WIEE 644000)
WE: AR TR R RALESTLER, RAAAE -/ ( Gas Chromatography-Mass Spectrometry, GC-MS ) #54-4 5§
( Electronic Nose, E-nose) HAxt&Ed. £d. iIdh = KFERM 8 FF IR ITHAMT. SRAW, 8 M HBFLELET EFns
S8 A, EFdEHdy. ind. LHBEEHHH A5H. SIA. 474, THREAAMNSHEETRS. EAAF ARSI EORESREART
B P B, A3 B R T RREY . CEAFES, KB T A, SPREE, R, AP ks PaEdh iR 4TRE (22.32:2.23 ng/g ),
saldded. HHRRE S 33.96%. 68.01%:; AFEANFE TS (67.39£12.95 pg/g) A3k (43.8448.12 ng/g) 2B AL H AR R S.
F A LA A A IRM454L (Jasmine Tea Flavor Index, JTF index ) 447 2B B & AR F AR D, FARESITHERFARSTH 3
%, 4R A RAESEAS. SR FRARTEREAMR BEHLY. EKAEH. FEESMA X, FlARK
lifsed A, Bk, ZXFEHBEAMNELLATAL, REFARSESTERFLFE (P0.05), Thfls R EaifatEsd s
BAEE4E, BRRREREAEIGE.
X8R FR FAR AMGE-iEE (GOCMS), T8 KALFERM45240 (JTF index )
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Comparison of the Differences in Aroma of Jasmine Tea from Different

Tea Regions by GC-MS Combined with Electronic Nose Technique

LI Lu', YIN Liguo’, LU Anxia'"", WANG Qiuwei', CHEN Li', ZHAO Xianming'”, HUANG Tong"”
(1.Y1bin University, Faculty of Agriculture, Forestry and Food Engineering, Yibin 644000, China)
(2.Solid-state Fermentation Resource Ultilization Key Laboratory of Sichuan Province, Yibin 644000, China)

(3.Tea Refinimg and Innovation Key Laboratory of Sichuan Province, Yibin 644000, China)

Abstract: To investigate the aroma differences of jasmine tea from different production areas, gas chromatography-mass spectrometry
(GC-MS) combined with electronic nose (E-nose) technique was used to investigate the aroma of eight jasmine teas from three major tea regions,
namely, Southwest, South China and Jiangnan. The results showed that a total of 58 aroma components were identified in the eight samples, of
which 45, 51 and 47 were from the Southwest, Jiangnan and South China tea regions, respectively. The total number of aroma compounds was
the highest in Jiangnan tea region. The total aroma components mainly included methyl o-aminobenzoate, cis-3-hexenyl benzoate, benzyl
acetate, methyl salicylate, linalool, indole, etc. The content of methyl salicylate was the highest in Jiangnan tea region (22.3242.23 pg/g), which
was 33.96% and 68.01% higher than those in South and Southwest China tea regions, respectively; the contents of methyl o-aminobenzoate
(67.39+£12.95 pg/g) and indole (43.84+8.12 pg/g) were the highest in South China tea region. Analysis of the Jasmine Tea Flavor Index (JTF
index) indicated that the samples from the Southwest tea region had the highest grade. The aroma clustering analysis classified the common
aroma components into three categories, with floral, jasmine and herbaceous aromas respectively. The electronic nose technique showed that the
variation of aroma substances in samples was related to sulfide, hydrocarbon and aromatic compounds, and could effectively distinguish the

sample aroma. In conclusion, the differences in aroma types of the samples from threetea region were not obvious, but the differences in the
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content of each aroma component were significant (P<0.05). The samples from Jiangnan and South China tea regions had higher content of
characteristic aroma components, and the samples from Southwest tea region had high comprehensive index.
Keywords: Aroma; Jasmine tea; Gas chromatography-mass spectrometry (GC-MS); Electronic nose; Jasmine tea flavor index (JTF

index)
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EFE, B, SEFERESIHACHBRE, PRigZRE0R) A M- SOH (35 - R #59%  (Solid Phase
Microextraction-Gas Chromatography-Mass Spectrometry, SPME-GC-MS) Ml5EFKFA{E TR, KIMITHEE. LR
R o-TRWRARE AIT -3 - AR A H BRI A AR R AE R AT U oY, ARFI e A ) b ot 5 5 s CR A =G
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R =R X HAARERYER] 8 N RFIER AN, T 5250 ShRVE T EALE, 358 KB RN — R BIRFIE
ZEHT AL, VEE W 1, BRRAEE (AT %099%), F:[E Sigma 2.

DFT-100A %4 100 5 FHE0E T eI, R i HUA R AR 57328-U 50/30um DVB/CAR/PDMS
TR T E ARG, 36 Supelco A#]; 78HW-1 BUER AL FHEES, BUMX R BHIAR A ;
F3l) SPME #EFF#3F1 75 um CAR/PDMS AEHk, ZE[H Supelco A#]; GC-MS “UHH - ik B FH X (7890GC %Y
S, 5975 BUFRIE(Y), J5HE Agilent Technologies 2 #]; PEN3 Ui 78, ##[H Airsense A .

F 1 IEH RS R i

Table 1 Number and origin of test material
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1.2.1 GC-MS ME

RIS e il
1.2.1.1  FEAATALEE

IS [E A AR (HS-SPME) BURFKSIN 7732 FH L FRSFRRER 1.0 g 25K, SRJEHEHIBON 25 mL AT S EEEL
W, NN 2.0 g SALERAT 20 uL 50 ppm [ FRZSER Z BRI, SR FIIN 5 mL b /ACRECK R HUR % &, G4t
GC-MS #tFEH2Z4 (300 'C, 5min) [ERIZERCKEAZEROR T, FEBURBAE 60 CAGEHFH 5 min f5, 3HL
55 min. AEEGERRSE LRIEAT GC-MS 204, EAMEEREHT YR EE =R
12.1.2 GC 4%fF

il ke HP-5 A BEH (30 mx0.25 mm, 025 um): FHEFEF: 40 CH4FF 2 min, LL3 C/min f3ESE
EFHFI 85 CHEEF 2 min, BL2 °C/min HEE LTS 110 CJE, BA 10 C/min BEETHE 230 CLH4F 2 min; S
EAEA (99.999%); iiti# A 1.0 mL/min; £ 77 50.5 kPa; ANpiitidbkE, AAI4ER 3 min.
12.13 MS %1

R BREE 70 eV BRI 230 Cy BN 230 °'C; FIEAIEE m/z 40~400; HT RS
NI TFiRETR.
122 &-F&az

R FTEBREE NS, BASEN: LIRS FIPER, R, %, ST
SAMBE, FEERREL 3.0 go FIE/KIZH 150 mL (RS HIAS MR 350 mL 8AF, FRISFREIFIAHET
PEZRAR S, K, INERIRIE 5 min, RETUEEFOKIEH BEA, FREBUE PR AR SR, SRl
IHRESKN. RipEEHE S0min J5§, HKRAHNESE, FEAFF20 C, BNFHES. B MEHT
YRR =K. SRR 400 mL/min, SEERFAIAIRG 1s, BESHSTH] 80 s, TIRFERSTE] 5s, FESAFMITH 80 s.
ZHTRAE 10 M BRELL AR RS, ARSI S RERGIA IR 2.

2 BFBAREMTIRM A

Table 2 Electronic nose sensor array and performance description

15 B35 4 AR A 1 Bt R A b

WIC (S1) & 7 A pe o mAL (FE)
W5S (S2) A REAASMREL (RALE)
W3C (S3) MEUK. FEAG R (EE)
W6S (S4) R EAA AL (RAd)
W5C (S5) AR, FEA AL (R )
WIS (S6) AR R AL (TR
WIW (87) FHERAA AL ( RALEALHE )
W28 (88) #FLEER AL (B

W2W (89) Ao E A AR AT BB A R K
W3S (S10) IR R AL (Fakiz )

123 Zga e

R GC-MS 15 E1 1 £ il NIST bRt 4 H.45 & SCRRIOARERE Bl EAT R e, X S i AT e v oo
R (P T A 55 AR S8R CIR TR 2 Hedt AT e Bt (] SPSS 21.0 X EidiEdb 17 & & i LA R B UBRE
GrbTe LTSNS 2 B R ] Winmuster 73 T RREAT At 500 3 AR S e g3 #r

2 ZR5ITE

21 FREFREALEH GC-MS K44

GC-MS M AR X KA R FALREFWE 1 R, AEFZX FRFER T NS YA R A TR
XfciEn (397.54421.72 pgleg), AVEAER . PHRARX R 17.70%. 65.33%, HAEEMEES SRR, BRI B
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%, B SRR, BYIERRMAR TR B EERS, XS R aiE s R
...

sBRiENrE

Al (97.78upik)
AL (T16Tugi)
A3 (69.T2ugie)
Bl (251 24un's)
B2 (261 81ug/g)
B3 (300.68upi)
Cl (415 5mgig)
€2 (6B6lugly) -

E1 FRIFXXFERESEEER
Fig.1 Differences in the total aroma contentof jasmine tea from different tea regions

ANRIFE X SRR A RE M A R S e S5 R R 3 Fs. ARPEXRFERFSMRAE—ENESR, H
P X Rl or i Y AU 45 A, HErg 2R XRE SR 51 A, TDR %X 47 F, & 2RKF S EEE R B AIMEIO R
AALEY 23 Ao, BESE (17 R, S (1 R BZE QRO SRS QA BRZE A R B AR,
M (1 M. EFTAFERPE S FERSNA o-ZWeth. KPR, KRN, WEERXHRTEE. Hl3-2
IHEEATRRAS . KEE PR, LB, o CI g RER, UEFESWTR T X a2 R I
FIAEAR I = B S HE R FIIE AR R U

7 V5 e VB 2% DR it TP 3 & S P I e s I & SO M ], RO SRR R (52.31420.86 pg/gs
157.14+32.15 pglg) AR B R H B HF B (17.7747.55 pg/g. 52.22+1023 pg/g). MM (1621+6.90 pg/g-
37.42+4.77 pglg). Ma-3- ORI F RS (13.46+5.97 pg/g. 30.38+1.65 pg/g). KAZIRHEE (7.14£2.92 pg/g.
22.3242.23 ng/g). TEAEREARIDXFE PRI E] & B E B S A SRR UCH CRETFERR (94.1248.93 pg/g) 4RE
FEAFEEHEE (67.39+12.95 pg/g). MM (43.8448.12 pg/g). KHEEHHEE (18.36+2.59 pg/g). FHHEEE (18.06+
2.01 pg/g).
2.1.1 Bek

KRR EEGHEMEE), TR PSR THERT (308.90+£50.78 pg/g), /M lEitEm.
PRI ZE X 7 25.17%- 65.72%. MRHFERSCCA/K AR AR IR B I0aR-3- CUREEA IR 2 e 2R 10y
AEVER SRSy, TRV R AR IX o LA KRR iR PR S A e . PR (X 4 33.96%. 68.01%; EATEFE M
KPIRPEEC S R R X P MBI . Tl RX R 8.88%. 67.86%, PIRRAE =ANSX MR AA B
V2R TR RA X B RAFE HIR-3- O REE FIRAR & B e . TIMZRX 5 65.31%. 55.69%.
SHETE SR (AR AR P R PR PO AR 25 X b 4 BT . PR 2R X B 22.51%. 73.63%, Shen 25V 9Tl A3
FIAE TP ) A B 28 H G Y G = R IE T I FE TP R R B AR, &7 X & AT 2 7 T e S &7 XA
WEIE ARG . A SRR (0 LB S e T AR A S R, R i R X R (0 T e, 4
BT, PERIZRIX 8 40.10%. 66.71%, X559 2SR s 5 —54.
212 B%

RERAL A R AR TR E B AR ED, VMRS & B E A (343241075 pgle), 7 HlEHE
M. PHHIZEIX G 62.79%, 74.27%. FHGHES s ok PR L R IR A SURS, BT A hnsERIE b
HESGHEED, ARG bR RS R A R KRR P AR KRR 3 1.
213 Rk

BRAL AP BRI AL BRI M A RS h S PR (032001 pg/e), AHILLITR. 7U
HIZEIX 7 18.75% 59.38%, MiELEP LR/ f-5 2 LRI HEL B R X h IS BB, REMRXN 2 ff.
214 HAEY

Bk AL B PR S R A BOR TRk A — R BB E A, B REXAE S AR TR (18.13%
1.55 pg/g), HIEEIRE. PR E 15.55% 64.31%. TEARSZAG FfoaGm i 8 Z ANV AR E M &2 25
B a-ikWRIE, EFHELRE P AWHE IR, ERg R X AR a- eI S B A A (11.37+2.00 pg/g), 4351
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TR AR AR X 30.78% 69.04%. Kawakami %5 270N a-iEWRME LIRS b2 NATRIIESMS
P, HERAKCEIINATRER T B ZERE T AR SR T 3 N RAKR . FRESECIAN a- kR4
FEAEE D, HHENASIS T okl & B2 7 TG SR F R Tl R R R RAE 2K LZH
Ko
215 &SRS

TR AP R RS EERIUNRRE ., (HFRER, I LS RS HRER M 2 IEAE, &
S 2k B TR B PSS ot v 1 HE T 2 X R (43.84+8.12 pg/g), 4 BTG  FHE 251X 1 14.64%163.02%.
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Table 4 Jasmine tea flavor index in each tea regions
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Fig.2 Cluster analysis of jasmine tea samples
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Fig.3 LDA analysis of tea broth and leaf base of jasmine tea from different tea regions
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Fig.4 LA analysis of tea broth and leaf base of jasmine tea from different tea regions
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