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Analysis of Key Aroma Components of Three Representative Oolong Tea Varieties by Stir Bar Sorptive Extraction

Combined with Gas Chromatography-Olfactory-Mass Spectrometry
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Abstract: Stir bar sorptive extraction (SBSE) combined with gas chromatography-olfactory-mass spectrometry (GC-O-MS)
was used to identify and describe the key aroma components of three representative oolong tea varieties, Huangdan,
Tieguanyin and Jinguanyin. Comparative analysis was conducted in terms of odor activity value (OAV), aroma character
impact (ACI) value and sensory evaluation. The sensory evaluation showed that each variety showed obvious aroma
characteristics. Huangdan oolong tea had an obvious floral aroma as well as a slight milky aroma. Tieguanyin oolong tea
had a strong floral aroma. Jinguanyin oolong tea had a sweet fruity aroma as well as a slight woody aroma. According to
the results of OAV and GC-O-MS analysis, geraniol, phytol, methyl jasmonate, frans-nerol tertiary alcohol, 2-nonone, and
phenyl ethanol were identified as key aroma components in Huangdan oolong tea, which provided it with clean and high
floral aroma and obvious milky aroma characteristics. In Tieguanyin oolong tea, linalool, 3,5-octylodiene-2-one, linalool
oxide, cis-jasmonone, dehydrolinalool, and a-terpineol showed diverse floral aromas, which were closely related to the
characteristic aroma of Tieguanyin oolong tea. The key aroma components identified in Jinguanyin oolong tea included
linalool, canalaldehyde, geranyl acetone, cis-jasmonone and isoeugenol, which were responsible for the characteristic sweet
floral and woody aromas of Jinguanyin oolong tea.
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Flow chart for the processing of three varieties of oolong tea
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Table1 Criteria for sensory evaluation of three varieties of oolong tea
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Fig.2  Types and contents of major characteristic volatile components

in three varieties of oolong tea
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15 27987 O A, ERE 2 1 2
16 29556 KRR AHih 3 3 2
1730709 AR e JORLE, B 4 2 4
18 31022 At EAIEE, BE 3 3 4
19 31479 i E3i 2 2 2
2 3274 KB W&, & 4 2 2
A NS Kk Bk ik 4 2 3
2 328 IR AR AFE AEVHE 3 4 4
B M0 SEHEEY AR E33 2 2 3
U 34630 RA-BTEREE %3 4 2 3
25 34883 TN HE. & BEE 3 3 3
2% 36538 |-%2-2% LS 2 3 3
73R RN & 2 1 2
8 37974 K 5% - 3 3
29 38144 -5k NS 2 2 3
30 39486 KA &, ItE 4 4 3
3139693 NN-TOEE-HERR K&, ’E 2 2 2
3 40489 FHR R Tes 4 3 3
3 41020 K el W&, 2 2 2
34 41141 Z SRR N ER & 2 1 2
35 4079 15|k AL Gl 4 4 4
36 481 FEE RAE 2 3 2
37 45088 R & 4 — 3
VE: — RMLEF],
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2.5  OAV5GC-O-MS3*f b4 #r

HOAVE K GC-O-MSor i &5 vl LA I, P Fl
T VE S 8 AN [ ot o 5 e 2 OGBSO A —
k. OAVEL = B G W, WL 2] 1) Ak 8 5 -t AF B 55
e 3RS FEEM T, HOAVE S GC-0-MS4#1 3t
F) %5 52 A DG SO i 5 Al . B RaR-REAE
U B-IFT I . A 5L U B (1 O AV K /N 55 L 1L i) 5
FERAXT RL o AN J7 92 %65 58 1 3 HL 5 e 2 3L () (1) O B R
BT - 05-3-FE . ACES . BEE. ROKE. R
TERUEE . SRFTRR FFEG . MWk, AR, oWl I mocid
B NN -05-3-08 . 3,5-% T 0-2-F . S REEE . WA
L G FTEA . W5, W L REEE SR H
1-SF05-3-B . JRACHE . & 0FEE. A IEPIEE 0
[LELE A8

ELV 3k 4 e HE IR Ak A 0 T R R A A
S, VFZOAV<IIY) )R g W iE B, H AR 58 B 4
B, W2-TER. KR, p-T AR, HJE A AE £ OAV
AR RS AR 2 0] FERVER SR R
B Oy Z AR EAEF,  HE M-SR K I BRME AR
HERf S LA R iR R IR, MO E SR
VIR AT BEIRIEER 3 AN ) R 5 e A 7 S22 S T A

Rltk, 7E2 i & S i R GC-0-MS L OAV ik
1T HIWr A SR R 2, RS bR B E VAN
OAVE 5 GC-O-MSHE ARTE X & 5 e A R &k -
HA— A E M, R I 7 V24 5 6 nT DA EE
. BE R G0 A TH Hh S E R0 X ) S e R R A R A

U
3 %

AT A3 ANAFE D e R ORI R, BT R
B ., B M EEEARS MRS EEET
MR ER . BITOAVE 5 GC-O-MSH: [A1 % 52 1 3 B
ISR A SR N -0 -3-F% . s . HHEE. KL
G AR . SRFIRR e Mk, HERE, HApA
B EOAVII A EE . AHEE . 51 BR g K WAL ) A 1ok 3
FERE2- T K ORI SR N R
YRR T 38 HACE ., BRI & &S SOl &t
B SRR N - 45-3-B8 ., 3,5-9 & -2-F . J5 A
B JRACHEE . WGRATEA . vk, Foh X T B S &0
HESIFERTSAREE . 3,5-2 W-2-F. FALTTRERE. I
FORFIEE . WA SRR . o TH B S T A B R B
WA ZREVERIET: &S MILE RBE S A 1-F
5-3-BE. ACEE . A, FHEAERE . AR )
We, HEmOAVIEACES . AN 5 T & &S
I 5 A e PR IR AT . 5,6- 4 58 -B- K B 22 6-28
BeZEp, e R AT SKEE.

e E P

(1

[4]

[

(6]

(7]

(8]

[9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

g, MR, AR, . AP RE SR 26 M S
HAEEHTIL]. 2627441, 2022, 63(2): 59-64.

Fttgis, 25 [ S R A HIE L2 R iR R[], &%
4571, 2021(29): 169-170. DOI:10.16043/j.cnki.cfs.2021.29.104.

WR RN, MRS, TNk, A5 B0 R B IR 2 A s AE 2RI S
BTIT]. R AR 2441, 2018, 32(6): 1097-1105.

TS e 2R B E BRI S AR B[], AR 2 A, 2006(3):
2-4.

WEE A, A ER, FMGA, 5. S0 85 H A 2 5 3Rk 1 g
FeI ML), AR RMOR 22 241 (B AR R), 2019, 48(2): 155-160.
DOI:10.13323/j.cnki.j.fafu(nat.sci.).2019.02.004.

W, Mz, WL, & ZERENT R 606”5 L A FE AN FIZE T
SR HTT). B kR, 2023, 44(14): 272-281. DOI:10.13386/
j.issn1002-0306.2022080303.

MA W J, ZHU Y, MA S C, et al. Aroma characterisation of Liu-
pao tea based on volatile fingerprint and aroma wheel using SBSE-
GC-MS[J]. Food Chemistry, 2023, 414: 135739. DOI:10.1016/
J.FOODCHEM.2023.135739.

EAFI. BT SBSE-GC-MS ¥ 7 " A 4 R M R 73 T He ok ik B
A WHFED]. Abnt: T E AR FEE, 2020. DOI:10.27630/d.cnki.
gznky.2020.000457.

FRml, #EM, £, % ETGC-MS, GC-OfI# F i A
PEOT T A R A URRIE Y], B REY, 2021, 42(6): 256-264.
DOI:10.7506/spkx 1002-6630-20200319-286.

JEARKIE, AN, AR, 5. A RN L L Z Xk 0k 2 R 5
R T]. AR, 2023, 44(8): 194-200. DOI:10.7506/spkx 1002-6630-
20220718-204

i . Wi BN L R o & AR SE[D]. AR UK,
2017.

WANG Y H, ZHAO J W, XU F, et al. GC-MS, GC-O and OAV
analyses of key aroma compounds in Jiaozi steamed bread[J]. Grain &
Oil Science and Technology, 2020, 3(1): 9-17.

WANG M Q, MA W J, SHI J, et al. Characterization of the key aroma
compounds in Longjing tea using stir bar sorptive extraction (SBSE)
combined with gas chromatography-mass spectrometry (GC-MS), gas
chromatography-olfactometry (GC-O), odor activity value (OAV),
and aroma recombination[J]. Food Research International, 2020, 130:
108908. DOI:10.1016/j.foodres.2019.108908.

HUANG W J, FANG S M, WANG J, et al. Sensomics analysis of the
effect of the withering method on the aroma components of Keemun
black tea[J]. Food Chemistry, 2022, 395: 133549. DOI:10.1016/
j.foodchem.2022.133549.

WANG B, MENG Q, XIAO L, et al. Characterization of aroma
compounds of Pu-erh ripen tea using solvent assisted flavor
evaporation coupled with gas chromatography-mass spectrometry
and gas chromatography-olfactometry[J]. Food Science and Human
Wellness, 2022, 11(3): 618-626. DOI:10.1016/j.fshw.2021.12.018.
ERSHAD S, SUSAN E D, DAVID D K, et al. SDE and SPME
analysis of flavor compounds in Jin Xuan oolong tea[J]. Journal
of Food Science, 2016, 81(2): C348-C358. DOI:10.1111/1750-
3841.13203.

WANG J T, SHI J, ZHU Y, et al. Insights into crucial odourants
dominating the characteristic flavour of citrus-white teas prepared
from Citrus reticulata Blanco ‘Chachiensis’ and Camellia sinensis
‘Fudingdabai’[J]. Food Chemistry, 2022, 377: 132048. DOI:10.1016/
j-.foodchem.2022.132048.



108 2024, Vol.45, No.0I

E6miltl =

XRS5y 53

(18]

[19]

(20]

[21]

[22]

(23]

[24]

[25]

[26]

(27]

(28]

2[R MR EOR R 2. R R R F 5% GBIT 23776—
2018[S]. Jbnt: H EFRE H AR AL, 2018.

WU Q Y, ZHOU Z W, ZHANG Y N, et al. Identification of key
components responsible for the aromatic quality of Jinmudan black
tea by means of molecular sensory science[J]. Foods, 2023, 12(9):
1794. DOI:10.3390/foods12091794.

MRS, LA, R, 45 B TOAVHIAEDART T R4 HPLSR
M. &R RREE, 2018, 39(10): 242-249. DOI:10.7506/spkx 1002-
6630-201810037.

MRAGE, BTVE, AN, S5 R TR 6 SR R 2R
ahR BRI T]. A REEE, 2022, 43(15): 109-116. DOI:10.7506/
spkx1002-6630-20210726-309.

FENG Z H, LI M, L1 Y F, et al. Characterization of the key aroma
compounds in infusions of four white teas by the sensomics
approach[J]. European Food Research and Technology, 2022, 248(5):
1299-1309. DOI:10.1007/500217-022-03967-3.

HU W W, WANG G G, LIN S X, et al. Digital evaluation of aroma
intensity and odor characteristics of tea with different types-based on
OAV-splitting method[J]. Foods, 2022, 11(15): 2204. DOI:10.3390/
foods11152204.

GUO XY, WILFRIED S, HO C T, et al. Characterization of the aroma
profiles of oolong tea made from three tea cultivars by both GC-MS
and GC-IMS[J]. Food Chemistry, 2022, 376: 131933. DOI:10.1016/
j.foodchem.2021.131933.

W2, PO, MR, 5. 5k E SMHS-SPME-GC-MS/
GC-OWF 7t [J]. Z5mtRL24, 2010, 30(HF11): 583-587. DOI:10.13305/
j.cnki.jts.2010.s1.013.

SN, HE A, MRIF, % JE T GC-MS-O45 4-0AV LM 35 Al
B 22 0 R R ). BUAC f A RHEL, 2022, 38(12): 351-363.
GUO X Y, HO C T, WAN X C, et al. Changes of volatile compounds
and odor profiles in Wuyi rock tea during processing[J]. Food
Chemistry, 2021, 341: 128230. DOI:10.1016/j.foodchem.2020.128230.
ZHU J C, CHEN F, WANG Y, et al. Comparison of aroma-active
volatiles in oolong tea infusions using GC-olfactometry, GC-FPD, and

[29]

[30]

(B31]

[32]

[33]

[34]

[35]

[36]

(37]

GC-MS[J]. Journal of Agricultural and Food Chemistry, 2015, 63(34):
7499-7510. DOI:10.1021/acs.jafc.5b02358.

XS ULFHME, ZSELT, MES, 5. JETHS-SPME-GC-MSHE A 5 #7
ANFIFHE B2 (], i DAL AN, 2023, 44(18): 378-386.
DOI:10.13386/j.issn1002-0306.2022110337.

ZENGL,FUY Q, HUANGJ S, et al. Comparative analysis of volatile
compounds in Tieguanyin with different types based on HS-SPME-
GC-MS[J]. Foods, 2022, 11(11): 1530. DOI:10.3390/foods11111530.
ARUFE, T, RIS O S MO ORI L R R
ARG iR, 2023, 44(18): 239-248. DOI:10.7506/spkx1002-
6630-20221011-105.

ZHOU Q, XIAO J, YAO Y Z, et al. Characterization of the aroma-
active compounds in commercial fragrant rapeseed oils via
monolithic material sorptive extraction[J]. Journal of Agricultural
and Food Chemistry, 2019, 67(41): 11454-11463. DOI:10.1021/acs.
jafc.9b05691.

WRf s, XL, AL 4. JE T HS-SPME-GC-MSHIOAV % &
4 FhalsE RO /YR [I]. &5 Tl RH, 2023, 44(14): 296-
303. DOI:10.13386/j.issn1002-0306.2022090092.

KENIJI K, HIDEKI M. Identification of potent odorants in different
green tea varieties using flavor dilution technique[J]. Journal
of Agricultural and Food Chemistry, 2002, 50(20): 5660-5663.
DOI:10.1021/j£020498;.

B, ERE, B, & OIETIREHFE ST AR E KT 2o
ST DRI AT I]. ARl 2, 2023, 43(1): 109-123.
DOI:10.13305/j.cnki.jts.2023.01.010.

VERG . AT SRE IR G 1 S LR AE & U W I F 7E [ D).
FHR: PR K2, 2020. DOI:10.27630/d.cnki.gznky.2020.000457.

LU C, ZHANG Y Y, ZHAN P, et al. Characterization of the key
aroma compounds in four varieties of pomegranate juice by gas
chromatography-mass spectrometry (GC-MS), gas chromatography-
olfactometry (GC-0O), odor activity value (OAV), aroma recombination,
and omission tests[J]. Food Science and Human Wellness, 2023, 12(1):
151-160. DOI:10.1016/j.fshw.2022.07.033.



