MR EmBE Modern Food Science and Technology 2024, Vol.40, No.6

EFGCxGC-TOFMS-O 3t RES R
KBESKSD

MK, FOE', BIR, BREM, KT, BEE, T8, T, 2%, e, Emi
(L #ABHRERFRFRFIHELERE, BRAYI GRS TREZRBR T, #oki) 410128)
(2. A 2 fe s F) R A AR AR P s, RALRAESEZED AR TR AIR ELLET, Aok

W 410128) (3. R R LA R A RS, 482 H-F 354399)
FE: AR T TR &S fAAE W - ATH R - RAFNEAREAE HEE, 2T ZAFH S (R

AR KA. KEnde) BRER KR E T TH R ZAF R &R S R X EFAma. EFARA L, AR

FAHE, FFEHEE; KMAZRAE A T, KOAALREHA. 3 RREF T LN E 337 AL MRS, 364

B ETERA . 26 FF RAEA AR, P, ERA. K. Kadbb SR AR 17, 16, 18 FF XK DR, LA

WA, MAEFHEAETEE, 3,5- ZCH 2- TR -wh. FARBRETE. EOBSF SAZBAEEEARS; K

PR TEUREE. T . FARGIR. k. 3- Tk -2.5- FAMARS 10 M EEREAARS; Kad R R

CBE, RYERTE. +—8. 2- Tk, +oBEFINTEXMAFARS, AR BMESYT RRA XA ERFA

Se R AT A E T K.

XEIA: KR EF; TR, &g A G - AT R - R FRE A%k REEF AR
SCEHE : 1673-9078(2024)06-221-230 DOI: 10.13982/j.mfst.1673-9078.2024.6.0735

Analysis of Key Aroma Compounds in Three Varieties of Wuyi Rock Tea
Based on GCxGC-TOFMS-O

HU Tengfei', XIAO Han', XIE He', CHEN Guohe', OU Xingchang', JIANG Ronggang', WANG Chao',
LI Qin', HUANG Jian’an"”’, LIU Zhonghua"”’, YU Liming’

(1. Key Laboratory of Tea Science of Ministry of Education, National Research Center of Engineering and Technology for
Utilization of Botanical Functional Ingredients, Hunan Agricultural University, Changsha 410128, China) (2. Collaborative
Innovation Center for Utilization of Botanical Functional Ingredients, Key Laboratory for Evaluation and Utilization of
Gene Resources of Horticultural Crops, Ministry of Agriculture and Rural Affairs, Hunan Agricultural University, Changsha
410128, China) (3.Wuyishan Jiuwu Tea Co. Ltd., Nanping 354399, China)

5130k 3

B KRR, 98, 55 R T GC X GC-TOFMS-0 473 #3852 5 7% ) O 8 & 0B 7y (1] AN & i R 45,2024,40(6):
221-230.

HU Tengfei, XIAO Han, XIE He, et al. Analysis of key aroma compounds in three varieties of wuyi rock tea based on
GCxGC-TOFMS-O [J]. Modern Food Science and Technology, 2024, 40(6): 221-230.

ks HER: 2023-06-16

E2UH: EREBABFREESIE 31871764) ; HEAEEAMNFELTH (20221730023) ; ERIMARMUZAIFARIEFER (CARS-19); RESF
R FFHESRIBINEEMR (2020KIC-JS084)

fEEEN: BB (1997-), B, MTMRE, ARAE: FHMIS®BEMLE, E-mail : 2899314535@qq.com

BIEE: REZR (1964-), &, L, HIR, ARAFE: EHMISRKEMLE, E-mail: Jian7513@hunav.edu.cn ; HREIBIRIEE: X|{hie
(1965-), B, #+t, ¥, FEIRERRLT, HRAGE: FEMIELSHEA, E-mail: zhonghua-liu-ms@hunau.edu.cn

221



MR BT

Modern Food Science and Technology

Abstract: The key aroma compounds of three varieties of Wuyi Rock Tea (RouGui, ShuiXian, and DaHongPao)
processed at the same roasting temperature were determined and analyzed through sensory evaluation, comprehensive two-
dimensional gas chromatography-time-of-flight mass spectrometry-olfactometry (GCxGC-TOFMS-0), and odor activity
value (OAV). In terms of aroma quality, RouGui was dominated by a cinnamon aroma with an accompanying floral aroma,
ShuiXian was dominated by an orchid aroma, and DaHongPao produced a floral and fruity aroma. A total of 337 volatile
compounds were detected across three types of tea, including 36 aroma active compounds and 26 key aroma compounds.
Specifically, RouGui, contained 17 identified compounds, ShuiXian contained 16, and DaHongPao contained 18 . Heatmap
analysis showed eight key aroma compounds in RouGui, including geraniol, 3,5-diethyl-2-methyl-pyrazine, hexyl isovalerate,
and hexanal; ten key aroma compounds in ShuiXian, including amyl hexanoate, f-ocimene, 6-methyl-5-hepten-2-one, indole,
and 3-ethyl-2,5-dimethyl-pyrazine; and eight key aroma compounds in DaHongPao, including phenylethyl alcohol, methyl
benzoate, undecanal, 2-methylpyrazine, and dodecanal. These aroma compounds are therefore considered to make important
contributions to the aroma quality of the different varieties of Wuyi Rock tea.
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Table 1 Sensory quality characteristics of three varieties of Wuyi Rock Tea
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Fig.1 Radar chart of the sensory evaluation of three varieties of Wuyi Rock Tea aroma
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Table 2 Aroma active compounds in three varieties of Wuyi Rock Tea
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Table 3 Aroma active compounds and their OAV values for
three varieties of Wuyi Rock Tea (OAV >1)

Ba A%

5 bt RG SX DHP

/(ng/kg) LAk
Cl  ETE 45  136.63 2248 — 7
C2 2-FHukA 60 248 471 5 [18]
C3 BB 3 11677 36278 15257 [17]
C4 1-F% 3-8 1 373.05 546.63 33127 [17]
C5 WHREMWE 50 2401 4296 2727 [17]
C6 (E’l_::_)é’g;% 56 — — 30.04 [17]
C7 Ea:3 4 — — 177.87 [17]
Cc8  FHh 34 8.15  8.44 6.46  [5]
C9 R 65 — — 417  [5]
C10 3_@%15%5_ 8.6 — 41.87 3878 [5]

AR
Cll II (RX"A 60 2032 437 573 [19]
A )
Cl2 X¥®FE 73 — 1.13 —  [20]
C13  FHigm 6 28087 17543 7397 [20]
Cl4 KCE 45 7.33 — —  [20]
Cl5 HTETE 13 2.68 — 342 [5]
ci6 ¥y gf"i; 004 18607 — -5
C17 (E)-2- L5 04  319.64 436.65 194.56 [19]
Cl18 erfems 3 — 15502 138.69 [19]
C19 (E’?%z’gé% 0.002  — 27929.13 210532 [21]
C20 H/RFAECTHE: 0022 73683  — — 8]
C21  ArtE 75 8.47 — —  [20]
(E)-3,7- =¥
C22 A -26-F¥= 32 1.5 — —  [20]
WrEr

C23 TEUREE 005 — — 653.51 [8]
C24 w3l 140 — 1214 —  [20]

C25 +—8 12.5 1.8 2.57 2.65 [20]
C26 + =8 11 1.67 1.82 1.91 [22]
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Fig.4 Heatmap analysis of key aroma components of

three varieties of Wuyi Rock Tea

KAl CRR RS . (E)-2- FIEmE. ML AERE . 1-
VA% 3-WE. (EE)-2,4- F )G, B, WP
Wl PEmE. WHIRE. 3- 20k -2,5- FEEENEEE 10 MMb
SV EREDE S TN RO, HKANR E L
ARG, HU b &EMEZ s RE. s
FEHSBEME, RE5KMIFRERE FIEELSRIEAR
— 8, XY FE A EAER . MR, JEEEE T
KAl “22ARF 7 FSAERER Y . /TN CA B
FARIE O IR IES  (B)-2- LMl A AR  1- 2245 -3-
BE. (B,E)-2,4- T Il HIE PR PRl mglwe, 3-
O3k 22,5 FSEIHE RS o KA 7 S 43 152

TERAMA, TR COHS K OB 2K R H S
+ M. (BE)-24- BF Im s, 2- WAL E, %2
i, + B8 N KREAIN ST ERE S T A
KA, AR EZERBEE RS, XS
MZRNEE . RE. A&, WEEFEFSRE, It
F) B R T BT K 2048 A0 S A B AR 1) & A0 TR AE



MR BB

Modern Food Science and Technology

2024, Vol.40, No.6

BN T R EF ORISR T IR CORE . K Ol
(E,E)-2,4- P I 2- HIEME R, K LW %5 1b &
VIR KM E ST, X5 AR T4 R
AEAL .

A, BERIEIX . I E . i 44 AN ]
MR AR EIWEERERD, AR
(E)-3,7- — W -2,6- ~F I 5 70 W o A LA BF
FPHRIEAR D, HUAEH R 2R GC-MS, 7
SR B2 NI E R, ol — 4 A
RGBS AF RO TEPY, Rk GCxGC-TOFMS
Fe R ) 43 B PR B T A A G AR A GC-MS I 45 &
AL, St A A SR AT A

[ ==1

= rE o
3 #ig

AHEFCLLARIEE . KAl KA =R R
FREFRNER, ZFR—RXRENTE, @& E
# . HS-SPME £ & GCxGC-TOFMS-O #ll OAV
ER = IA A S B SR AT T RAE . K
BRI REN . ARSI, REDELEN
T AR KDL N T RAMERE
FEAR . = A s a2 th LA I 337 MiE R L
PWEE. ZKALL SR Z0H 23 ) 45 0 H 228 221, 251
PR KA RSy o I A AT, e 36 Fh
FHARIEMER Y, HAREREE. KA. Kol
HoE 22, 240 28 MR E SRR . HE 4 A OAV
E T, =R S R AR E 26 MO X
By (OAV > 1), fEREE. KAl K20 M3 Hh 4 il i
JE 17,1618 FhREEA ST AL, 456 #3017,
WAERE B EE ., 3,5- 3 2- FEE iR, 7R
FRIE UG AL SRR 1T (e aRPRmgZy ), IF OV
(E)-3,7- W13 -2,6- % . SRR, KOS
A FE A NS s KA E CERIKER . (B)-2-
T A IERE. 1- 2 )f -3- B, (E,E)-24- £
AT BN . SR BRI PR | M5IR. 3- 2 2,5
FHRERTE R 10 > 32 OB S sy s 7E RELHML R i
7 TIRCEE RO AT R ES. 1% . (E,E)-2,4-
B 2- HERILER . SR AR, R 8 AN
KEFSHT, XA FRIAE FFS N
JR I AR A DTk .

AW FE IR B RO AY 2 ) T R A A R SR ALE
TEMRFEERFERNRSRENER, FE TR
FAFREERBEE S IFT, NS NA

it P T2 A% BN T T S AR 4 B AR AR
FEJREEWT L, B/ 28 A EH SR g
Xt = A A AR OB A R BEAT I AE A, JF
BE— B IRNIR TS T B A Sy Z TR ELAE AL
Xif RV (52 o

I R

(1] RN o PG50 M. AL AL H i 2010

(2] Wk T O R R B LS NS O R T
FC [D]ARMIAREARMK2,2016.

[3] sEBEFE. A A ML AL A BRI AR 4, 2003.

[4] e XUHEDS MRS AR TR ERAR S R EH
A4 HT [0 8 RR,2021,42(24):183-190.

[5] GUO XY, 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: 11.

[6] WANG J, LI M R, WANG H, et al. Decoding the specific
roastyaroma Wuyi rock tea (Camellia sinensis: Dahongpao) by
the sensomicsapproach [J]. Journal of Agricultural and Food
Chemistry, 2022, 70(34): 10571-1083.

(71 BRAEE, xL =, 5 LA, 55 25 T HS-SPME-GC-MSAI
OAV S EAP I A A4 K AWM (7] & DB
1,2023,44(14):296-303.

[8] YUE C, CAO H, ZHANG S, et al. Aroma characteristics of
Wauyi rock tea prepared from 16 different tea plant varieties [J].
Food Chemistry: X, 2023, 17: 100586.

[97 CHEN H Y, ZHANG X M, JIANG R G, et al.
Characterization of aroma differences on three drying
treatments in Rucheng Baimao (Camellia pubescens) white
tea [J]. LWT, 2023, 179(1): 114659.

[10] 4 A2 Bl ¥ 2508, 55 AN M) R B R JERE A R AE A UK
SREFL] S R TE,2021,47(3):188-196.

[11] #Ruk4, 5K =i, fLHES, % HS-SPME-GC-MS-GC-04}
Pk g SR A [N BRI S IT K,
2017,38(20):152-159.

[12] EAFBLRBE, KNS5, “TEE” SRR RS St
KBS 1 [J] 8 i RHS2,2019,40(22):219-228.

[13] ERIH B, TR0, 55 28 R AV iy Hh DG B B2 2 g
T [J]. & i F12,2019,40(23):341-349.

[14] 475 HE, B 40 A0 22 55 ARG 2 AR R W) I ok
R SR AR 541,2021,40(9):101-111.

[15] ZHAN S J, LIU Z B, SU WY, et al. Role of roasting in the
formation of characteristic aroma of Wuyi Rock tea[J].
Food Control, 2023, 147: 12.

[16] FEAH A, XUy Iy, VF 55 52, 55 UM 5 0 5 4 AU o) LU et
5L [0]. 55 R 22,2016,36(5):523-530.

[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-

229



MR BT

Modern Food Science and Technology

2024, Vol.40, No.6

(18]

[19]

[20]

(21]

(22]

(23]

[24]

230

mass spectrometry (GC-MS), gas chromatography-
olfactometry (GC-O), odor activity value (OAV), and aroma
recombination [J]. Food Research International, 2020, 130:
108908.

KANG S Y, YAN H, ZHU Y, et al. Identification and
quantification of key odorants in the world’s four most famous
black teas [J]. Food Research International, 2019, 121: 73-83.
LI Q, HONG X , ZHENG XX, et al. Characterization of
key aroma compounds and core functional microorganisms
in different aroma types of Liupao tea [J]. Food Research
International, 2022, 152: 110925.

GEMERT L J VAN. Compilations of Odour Threshold Values
in Air, Water and other Media [M]. The Netherlands: Oliemans
Punter & Partners BV, 2003.

ZHENG X X, HONG X, JIN Y L, et al. Characterization
of key aroma compounds and relationship between aroma
compounds and sensory attributes in different aroma types
of Fu brick tea [J]. Food Chemistry: X, 2022, 13: 100248.
5K DL EL A AN Z 2 v KR A B F 7t [D] 5« ke g 2L
TK5:2019.

BRI 8 T B M 5 5 T 2 ATD-GC-M Sl 7 vk
DAL B A [R5 0 A & Je 2 B Uy 70 A (0] B A Rb,
2022,43(12):243-251.

BREE, REE, DHEE SR A RS

[27]

AR T SE IR [J] f 2 A R AR I 24 4K, 2022,13(3):
811-819.
TREN, 5K, P B B A R K L2 A A R MLy
A it SR (RN D] 8 55 R T, 2017,43(7):186-193.
ZHANG Y, KANG S Y, YAN H, et al. Insights into
characteristic volatiles in Wuyi rock teas with different cultivars
by chemometrics and gaschromatographyolfactometry/
massspectrometry [J]. Foods, 2022, 11: 15.
ZHU J C, CHEN F, WANG L, et al. Comparison of aroma-
active volatiles in Oolong tea infusions using GC-Olfactometry,
GC-FPD, and GC-MS [J]. Journal of Agricultural and Food
Chemistry, 2015, 63: 7499-7510.
Wi e, T2 90 28 T A 22 AN TRDREIR T BE 0 KA B U 7>
K520 [T]. 45 M 11,2020,47(3):433-442.
PRI, X TN, 3R, 55 i KRR PR U3 A 7% “ R4
SRR [J]. B BT S 0T K ,2020,41(22):49-54.
R, TR A S N R s [ 5 2 2 AU
2 5 0] B W RHY,2024,45(4):214-224.

B I R, 5 A N BRI R U e U
TE=TRAT IS TSRS /BT [J]. 6 i RH,2017,38(22):169-177.
R b L 55 PO I e e A U A 4
= RAT I TR S 3T (9] R B AR OIERE,2015,48(20):
4120-4146.





