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Abstract: [Objective] To optimize the supercritical CO, extraction process of green tea and clarify its aroma quality characteristics.
[Methods] Yunnan Pu'er sun-dried green tea is used as the experimental material, and a single-factor experiment combined with response
surface design is used to optimize the supercritical CO, extraction process, so as to obtain the best process for extracting the aroma
substances of green tea. The aroma compounds in supercritical CO, extract of green tea are identified by solid-phase microextraction-full
two-dimensional gas chromatography-time-of-flight mass spectrometry (SPME-GC X GC-QTOF-MS), odor activity value (OAV), and gas
chromatography-olfactometry (GC-O). [Results] The optimum process parameters are obtained as pressure of 21 MPa, extraction

temperature of 50 °C, extraction time of 2 h, CO, flow rate of 21 L/h, and entrainer addition of 160 mL, and the extraction yield reaches
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1.076 8% under such conditions. The supercritical extract of green tea is analyzed for identification of aroma compounds, and 81 aroma
compounds are detected, including alcohols, terpenes, hydrocarbons, and esters, among which the content of alcohols is highest. Twenty-
nine major aroma compounds with OAV values =1 are screened out, and 11 key aroma compounds such as geraniol and /2-ionone are
further identified by GC-O, which impart floral and sweet flavors to the supercritical extract of green tea. [ Conclusion] Eleven key aroma
compounds, including geraniol, with different fragrance types, make significant contributions to the formation of the aroma in the
supercritical extract of Yunnan Pu'er sun-dried green tea.

Keywords: supercritical CO, extraction; process optimization; solid phase microextraction; full two-dimensional gas chromatography-time-

of-flight mass spectrometry; aroma
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Figure 3 Number and content proportion of various classes of compounds
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R4 FFBIGFREDYAE SPME-GC X GC-QTOF-MS £ £’
Table 4 SPME-GC X GC-QTOF-MS results of supercritical extract of green tea

liaex’] CAS RI w/(pg-g ") ALy CAS RI w/(pg-g ")
T AR 67-68-5 837 0.55+0.37 || Jz-2-C M C R g 53398-86-0 1392 0.110.04
JE-3- 2 s - 1 -t 928-96-1 854 0.1540.09 || 254 2 Bk 110-38-3 — —
PR 111-71-7 903 0.1240.10 || JIi -4 i fil 488-10-8 1401 3.26+1.39
135 -3 3391-86-4 979 0.560.26 || 2% 121-33-5 1399 1.8320.72
S0 108-95-2 982 0.2840.19 || DUk 629-59-4 1400 0.2540.10
S -3-0 05 iR 1577-18-0 1000 1.1740.55 || F 5T & 93-15-2 1407 0.08+0.03
A% 100-51-6 1033 132055 | 1174 87-44-5 1420 0.4440.15
2,2,6-=H IR C 2408-37-9 1035 0.0940.05 || a-22% =i 127-41-3 1429 0.71+0.27
AL 2167-14-8 1050 0.35+0.18 || 7 M FE P 3796-70-1 1456 0.9140.36
y-C. N g 695-06-7 1055 0.46+0.19 | B T &M 97-54-1 1451 0.30-+0.13
BEIR 111-14-8 1078 0.68=0.21 || p-4£ %' fiid 79-77-6 1490 4.4541.74
POREE S N 106-44-5 1076 0.11£0.06 || (Z,E)-a-4 4 K Hi 26560-14-5 1498 0.04-0.01
(E)-J5 155 it LA 4y ke g 74 34995-77-2 1089 3.81+2.96 || + ks 629-62-9 1503 0.110.02
5 1o 78-70-6 1100 6.06+2.70 | a-H:WeHs 502-61-4 1512 0.73%0.28
A5 R 29957-43-5 1105 0.854-0.24 || - 39029-41-9 1515 0.11£0.07
6-F 35-3, 5-1% 4 -2 - 1604-28-0 1106 0.130.10 || 2,6- A0 T FE-4-H FL 2 128-37-0 1515 0.1340.02
% W 118-71-8 1111 2.34+0.96 | -k 523-47-7 1526 0.1920.07
I 60-12-8 1113 2.3240.88 | &Rk P R 17092-92-1 1530 4.33+3.64
KNG 140-29-4 1140 0.50£0.25 || A-— & B 21391-99-1 1544 0.0840.04
41l A T 562-74-3 1179 0.07+0.03 || Sz -#5 165U 40716-66-3 1566 0.59+0.14
a-FS B 98-55-5 1191 3.451.40 || JIU-3-C0 0 B3 2 P 1R i 25152-85-6 1572 0.37+0.16
2,6- " BE-3, 79 TE-2,6- T 13741-21-4 1193 0.11£0.04 || 3-F 5E+ Fi ke 2882-96-4 1571 0.06+0.01
7K A% 2 g 119-36-8 1196 4.19+1.75 || (—)-EAbf 17 % 1139-30-6 1584 0.36+0.17
2T 76 1 116-26-7 1201 1.00+0.36 | (E,E)-4,8,12-=3-1,3,7, 62235-06-7 1580 0.35+0.13
B-FRAT B 432-25-7 1221 0.77+0.58 || 1= =8RG
2,3- AR TIF R 496-16-2 1221 0.23+0.07 || 1-F %K 629-73-2 1591 0.27-40.10
2 I g e 95-16-9 1224 0.524+0.34 | SRR iR — LW 84-66-2 1596 0.114-0.02
AT 106-25-2 1230 0.1320.05 | +75%8 544-76-3 1600 1.1140.28
3-4 HE-4-F LN IS -2, 5- i 20189-42-8 1234 0.584-0.17 || FIA 77-53-2 1601 0.1740.05
M 103-82-2 1254 4.80-25.00 || —ZEHIff 119-61-9 1627 02540.15
7 B 106-24-1 1255 3.1841.33 || HHAEL 5937-11-1 1641 0.3540.22
2,6-" W H-1,7-2F TR-3,6- 8 51276-33-6 1276 1.31+0.49 || Z&FT 2 5 1211-29-6 1651 0.4140.19
55 BRAR 112-05-0 1273 0.85+0.33 || a-52H8 i i 481-34-5 1657 0.2240.10
LI 120-72-9 1294 2.3841.05 || 2,2',5,5"- DU HI HEHE S 5L 3075-84-1 1664 0.44+0.14
IR 36431-72-8 1304 0.184-0.05 || L%t 629-78-7 1701 0.360.02
AT PR 4 R R P T 606-45-1 1344 0.52+0.22 || 2,6- SN HEZE 24157-81-1 1725 0.1340.13
11,6 =HJE-1,2 = 8% 30364-38-6 1353 0.11£0.03 || +/\ %k 593-45-3 1800 0.30+0.13
T 97-53-0 1359 0.18+0.10 | WmE P 58-08-2 1843 15.81£9.72
y-T TR 104-61-0 1363 0.27+0.10 | Hiii — 4 504-96-1 1842 0.6740.67
a-JR M 3856-25-5 1375 0.020.01 || 482K — W iR — T ik 84-74-2 1966 0.16+0.12
C R M- B e 31501-11-8 1385 0.710.29 || Fi#yp 150-86-7 2116 0.8120.10
Tl — 2 45 % 54815-13-3 1387 0.10+0.04
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Table 5 OAV results of supercritical extract of green tea

XS, FEE/ i

& , .. OAV{H

(pgrg ") (mg-kg ')

it -3 - L s -1 - 854  0.15  1.300X10 2 11.41
P 903  0.12  2.800x10° 43.48
-3 -3 - 979  0.56  1.500x10 °* 375.81
y-C M B 1055 046  5.000x10 2 9.18
e H R 2 iy 1076 0.1  4.400x10° 25.08
(BE)-F5 i Ay 1089 3.81  3.200< 10! 11.89
I AR 1100 6.06 1.082 5.60
6-M H-3,5- % —4-2- 1106  0.13  1.000<10 ' 1.32
KW 1113 232 3.900x10" 5.94
a-FA I B 1191 345  1.200 2.87
7K A% 2 F TR 1196  4.19  4.000X10 > 104.63
JHELT AL B 1201 1.00  7.000X10 ' 1.44
R R A 1221 0.77  1.930X10 * 39.95
2 I g e 1224 052  8.000X10 2 6.54
7 1255  3.18  7.500X10 > 42.37
LIS 1294 238  4.000X10 2 59.49
1,1,6 =MH-1,2 752 1353 0.11  2.500X10° 43.23
y-T- W g 1363 027 2.700X10 2 9.82
T W 1359  0.18 2.500%X10° 71.85
JIGE -4 517 i) 1401 326 1.900X10° 1714.56
T & 1407 0.08 6.800X10 2 1.16
VERUE:H 1420 044 6.400X10 2 6.86
-2 % 1429  0.71  1.060X10 > 67.07
A I 35 75 1 1456 091  6.000X10 2 15.14
5T HW 1451 030 1.000<10 ' 2.98
- T 1490  4.45  0.007X10 *635405.39
K6 AL A 1566  0.59  2.500X10 ' 2.37
2R R R R 1651 041  7.000<10 2 5.81
HH 2116 081  6.400x10 ! 1.27
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OAV {B 1 Z I8 73 7K v B BB DR s 7 0 T 3 22 5
[, B — R T O AV AR 48 b 25 9 0k 56 B 52 7 il 20 AT
e ELA B, GC-0 5 OAV S i 45 &, 1l LA SE 3B 4R 45l
i 57 2 B O B e 4 B 9 32 o

ESSNE S ¥ R RS RE Y R RSP ST S A
Py A A MDA AR A B B E X
- T G 1 4 AR AR A A0 T RS DB PR D e 2
e Bl WOIR AR 8 B AR % 2 P A . 7E GC-0 43 #T
Hh TR 7 2 255 A i SR AR JRCH) v s BT dx e Wy B Y A7
T, 2 WY I 26 FLAT BN 7 0B ) T 0 5 9B 25 25 2 T
Wy A BB R 3 L EAE T . AR 2 OAV fEH <1
f A 5 Wt RE S L IR B 0 A ZE L DY e A L T O A
B BCZTAERE | p- AT BRI F . OAVH > 1 AL & W1 50 R
BEPF AT A LI B o T RE S R — A AL A B B AR = R
AR P IEA — B0, AUE M2 2 70 25 < b i R (B D SE |, T

xo ZKEBEAZERYHGC-OLER
Table 6 GC-O results of supercritical extract of green tea
Y friBA — 4f o167
. ﬂzij Qﬁ;ﬁf L7 FACHA AL
23.72 6.99 y-C. R ik 2.33+0.58
27.55 6.62 I iR 3.00+0.00
37.27 4.08 KL R ALE 2.00+1.00
37.39 3.82  FNEE e EE 2.00+1.00
38.55 321 V{EGgEkm RE 1.67+0.58
46.72 5.55  JE-RAE KA 2.3340.58
46.72 1.98 g R 2.0041.00
47.05 584 WHETHEH THF MK 1.33+0.58
47.89 327 AT it MRk 1.33:£0.58
49.72 595 HT&Em ANMER 2.00+0.00
52.05 449 BRI i 3.00+1.41
3 &5

VA2 B 0 VH G 7 S 45 SRy bRk 3 sk B PR 3 R i iy 1
BRI R A BT W08 BB S 40 A5 BUR 77 21 MPa,
FEHURE 50 °C AEBURH] 2 h,CO, i 21 L/h JeafF s s
B 160 mL, A B RN 1.076 8%, A% UM 28 [ Al i A%
TR—4 T HE SO (AT ) B AT, 5 8 1 R R
AW, DI (1 [ 28%) 350 ARG F1 4 > 1 0
HH i I B 55 A B A5 29 i S A IR AL B R AR BB 11 KL
WRFFAE o AR €033 IR ) (MR 1) 31 11 R LA T A L)
R A A S5 AU, HLR o & S0 S << 1k & )t g
TR TR, 2% W4 4 WA R 3k T T e 1T b 7 20 A 2 R i
R EFA Y . (BB 7 AT R BR A 5 S04
3 373 7 S, T A 3 R i — AP B S S

S & ik
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ZHU J Y, L1Y, SHI L L, et al. Dynamic changes in aroma
components
(Camellia pubescens) black tea[J/OL]. Modern Food Science
and Technology. (2024-11-15) [2025-01-07] https://doi. org/10.
13982/j.mfst.1673-9078.2025.3.0239.

[2] i % m . R T SDE Bt R vk % 2 it 5 A i1 43 7 F 52 [D]. Bt M -
Wil K2#, 2014: 8-10.

during the processing of Rucheng Baimao



F&M | Vol.41, No.3

[3]

[4]

[5]

[6]

[7]

[8]

[9]

SHI M N. Research on analysis of the tea aroma using SDE
improved method[D]. Hangzhou: Zhejiang University, 2014:
8-10.

BEUE AR AR A SURRAE B B IS 1k 4 BT (9], A AR S
2023, 45(6): 24-26.

CAI Q S. Analysis of tea aroma characteristics and extraction
methods[J]. Tea in Fujian, 2023, 45(6): 24-26.

SR, YA . 28 A AR IO U (7] B A B A
%, 2019, 10(15): 4 869-4 876.

GUO X Y, WAN X C. Extraction methods of tea aroma[J].
Journal of Food Safety and Quality, 2019, 10(15): 4 869-4 876.
BEORERE, W R FY, W R A, AF B B CO, I — UM (35—
V3 A R DN TR O3 - AR O T 2R SR B R )], R
1k, 2024, 39(3): 274-282.

ZENG Z X, HU Y L, HU Y F, et al. Analysis of plant essential
oils by supercritical CO, extraction with gas chromatography-
mass spectrometry: an instrumental analysis comprehensive
experiment teaching reform[J]. University Chemistry, 2024, 39
(3):274-282.

WAL, ER W, I, 5 BIRF CO, ZE MM ¥ 2 & <
Y[, Ak T AR, 2010, 38(12): 1-4.

HUANG C X, WANG H T, LAN H Q, et al. Extraction of
aroma components from Tie Guanyin tea by using supercritical
CO,[J]. Chemical Engineering, 2010, 38(12): 1-4.

SRBL, KUBR, BRI, A RIG S A T AR A O S
[J]. &S AF5E 5 97 &, 2019, 40(6): 105-110.

ZHANG Q, LIU J, LV Y X, et al. Supercritical fluid technology
extraction of tea aroma components[J]. Food Research and
Development, 2019, 40(6): 105-110.

INEERR, DU, 22 =, 5 B IG R CO, AR HUE 20 4% Jo K
PE I B o o BT D] 5 B VR BR 2 BE o 4, 2015, 38(4): 23-
27,37.

SUN H L, RUAN Z G, CHE Y Y, et al. Supercritical CO,
of its extract

extraction of Dianhong tea and analysis

components[J]. Journal
Medicine, 2015, 38(4): 23-27, 37.

AR, BRI fe, Fr 3R, 45 L AOMH (3 B FLI0E FH H AR 7R £ XUR
HEY BT ST HE S (], B S AT IS 5T 42, 2022, 43(6): 200-210.
ZHU Y, CHEN X T, QIAO K, et al. Progress in research on gas

of Yunnan University of Chinese

chromatography and hyphenated technology for studies on food
flavor[J]. 2022, 43(6):
200-210.

Food Research and Development,

[10] 2R, 438, HLIEL, &5 . SR S 00 R a2 R &R

JBC I R A 2 B (7). B 22 4 5T R A I 27 4R, 2019, 10(18):
6273-6 281.
LI J, CAI T, ZHU Y, et al. Characteristic analysis of volatile
aroma components in green tea under different storage
conditions[J]. Journal of Food Safety & Quality, 2019, 10(18):
6273-6 281.

[11] By, 2 bR, JP 0, 45 T4 TR AOR @ — AT IR R

[12]

[13]

[14]

[15]

[16]

(7]

(18]

ERHE BIER COERERBFTIRFITERURI RS

V1 ) ORI S 2% Rl I SRR AR AU FERE D], £ A
I 2 4, 2023, 14(7): 288-295.

CHEN J, LUO J Q, YIN F, et al. Comparison of aroma
components between Polygonatum leaves green tea and
Longjing green tea based on comprehensive two-dimensional
gas
Journal of Food Safety & Quality, 2023, 14(7): 288-295.
ARIRA, i AHE (] A T RO 3 — AT I ] BT R A3
e 2% W 42 2 1 A bR AR TR X (9], TR K T, 2022, 49(23):
223-226.

chromatography-time-of-flight mass spectrometry[J].

LIWY, LU S J. Analysis of volatile aroma components of tea
by full two- dimensional gas chromatography-time of flight
mass spectrometer[J]. Guangdong Chemical Industry, 2022, 49
(23): 223-226.

g R, TR, X A& R, 4 . 2E T HS-SPME/GC*GC-
TOFMS/OAV A [a] A FRAIE 28 2 S Bl A AL 20 0 AT D). L4
B, 2020, 41(2): 244-252.

ZHANG M M, YIN H X, DENG Y L, et al. Analysis of key
odorants responsible for different chestnut-like aromas of
green teas based on headspace solid-phase microextraction
coupled with comprehensive two-dimensional gas
chromatography time-of-flight mass spectrometry and odor
activity value[J]. Food Science, 2020, 41(2): 244-252.

XUEE, XVAEDT, MO, 2 28 00 B9 A AR S G B 2 A R
I ATI]. B AR, 2021, 42(24): 183-190.

LIU Y, LIU Y F, LIN Z, et al. Volatile components and key
aroma-active compounds in Gongmei white tea[J]. Food
Science, 2021, 42(24): 183-190.

BB RBT, MROBSRN, S 4 TR AU S — AT I )
U M G g 25 A SO [D]. 2R AR, 2020, 61(2): 45-65.
ZHONG Q S, ZHU Y, LIN Z Het al. Aromatics in Chungui
by comprehensive 2D
coupled  with of-flight
spectrometry[J]. Acta Tea Sinica, 2020, 61(2): 45-65.
AL, #7707, 4, 55 . T2 AR O I — 4 4 SO s/ &
A I TR J5 3% 2 3 A ) 1 15 e 4 v i 4 Dk ek 0 B LA 43 26
PR D). 53, 2015, 33(2): 174-181.

CHENG Q, YANG F, LI J, et al. Analysis of the volatile

oolong tea  analyzed gas

chromatography time- mass

components in Minnan oolong tea by headspace solid phase
microextraction coupled with comprehensive two-dimensional
gas chromatography-time of flight mass spectrometry and the
application in its variety identification[J]. Chinese Journal of
Chromatography, 2015, 33(2): 174-181.

A%, KRBT, O, 5F LN A ORI A T4 A
T — AT ) TS 4 BT D). & AR, 2017, 38(22): 169-177.

MU B, ZHU Y, MA S C, et al. Analysis of aroma components
in Liubao tea by two-dimensional
chromatography-time-of-flight

Science, 2017, 38(22): 169-717.

a8, SRR, M2 T, 4. 32T GCxGC-QTOF-MS 43 #r A [fl

comprehensive gas

mass spectrometry[J]. Food

185



186

% K Fl DEVELOPMENT & APPLICATION

df BRI B AT H R R A PR (J]. B AL BE2E, 2025, 46(4):
163-171.

AN Q, BAO S D, CHEN H Y, et al. Analysis of key aroma
compounds in three varieties of Rucheng white tea by

comprehensive  two-dimensional ~ gas  chromatography-
quadrupole time-of-flight mass spectrometry[J]. Food Science,
2025, 46(4): 163-171.

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

[207] 1 ¥ B . AL W 5L 5 B (T 4 (M), 2 W B AT B2 Al
tt,2018: 251-258.

VAN HEEMERT L. Compilation of olfactory thresholds of
compounds[M]. 2nd ed. Beijing: Science Press, 2018: 251-258.

[21] Brfhite, Fmean, 807, 55 . & im 5 CO, A BUM & 7k iy J¢

PR FLRLT]. AR R fhot i, 2022(6): 33-43.
CHEN W H, WANG X R, DAI Y, et al. Comparative of
entrainers in extracting natural flavoring components from
tobacco by CO, fluid[J]. Flavour
Cosmetics, 2022(6): 33-43.

[22] et 4E 5] . R I B CO, 32 B 26 K5 il B JC B 43 43 BT (1.
il P, 2022, 38(1): 175-179, 194.

PANG M, CUI X M. Extraction of Carum carvi L. essential oil

supercritical Fragrance

by supercritical carbon dioxide and its composition analysis[J].
Food & Machinery, 2022, 38(1): 175-179, 194.

[23] S5, FENINI, sk, 25 . 1 R MR IR 5 CO, 2K IT. 2
Dol B 4% e e o3 3 BT (0], T R, 2022, 41(3): 204-212.
MA Q, GUO C C, ZHANG F Y, et al. Optimization of
supercritical CO, extraction process and volatile component
analysis of Amomum cardamomum essential oil[J]. China
Brewing, 2022, 41(3): 204-212.

[24] XU Sh =25, Hofd, B w3y, & T L0 BCBORG B I 5 Co, A LT

& FER ANy Bt E AT PERE T [T]. ' S HLBK, 2023, 39
(3): 175-182.
LIU J Y, CHANG J, JIANG Z F, et al. Study on supercritical
CO, extraction process, volatile components and antioxidant
activity of rose oil from Dianhong rose[J]. Food & Machinery,
2023,39(3): 175-182.

[25) SRk A, BOLE, B 25, 45 . P BE SRS I 4R I S CO, A

B A K 2 GC-MS J3 #T [T]. £ dh BF 5T 45 01 %2, 2020, 41
(7): 188-195.
HUANG Q W, MAO L Y, LONG LY, et al. Optimization of
essential oil from tropical water lily extracted by supercritical
CO, and volatile components of essential oil analysis by GC-MS
[J]. Food Research and Development, 2020, 41(7): 188-195.

[26] FLAIG M, QI S, WEI G, et al. Characterization of the key
odorants in a high-grade chinese green tea beverage (Camellia
sinensis; Jingshan Cha) by means of the sensomics approach
and elucidation of odorant changes in tea leaves caused by the

tea manufacturing process[J]. Journal of Agricultural and Food

B 2818 | 20254 3 A | BR&RSHM

Chemistry, 2020, 68(18): 5 168-5 179.

[271 FENG Z, L1 Y, LI M, et al. Tea aroma formation from six
model manufacturing processes[J]. Food Chemistry, 2019,
285:347-354.

(28] £ 77, 45 R 2%, R, 45 . T A [ AH A8 B — BT T v 43 17

H 2R B9 & U8 [9]. 25 BE2E, 2010, 30(2): 115-123.
WANG L, CAI L S, LIN Z, et al. Analysis of aroma
compounds in white tea using headspace solid-phase micro-
extraction and GC-MS[J]. Journal of Tea Science, 2010, 30(2):
115-123.

[29] skoBi=, EA R, wh S o . 3 A R U I 48 AU 5 ()

HIMEAT[I]. 25 AL, 2014, 34(4): 344-354.
ZHANG X T, WANG M X, HAN B Y. Analysis on similarities
and differences of aromatic composition in Longjing teas from
three producing regions[J]. Journal of Tea Science, 2014, 34
(4): 344-354.

[30] XU Wi, XI5 HE, B s, 45 . LRk e R X 4 2 A A0 Y 5
W], ORE Tk, 2015, 18(5): 1-7.

LIU P P, LIU X H, LUO L X, et al. Effect of different roast
degree on aroma quality of green tea[J]. Beverage Industry,
2015, 18(5): 1-7.

[31]DONG L, HOU Y M, LI F, et al. Characterization of volatile
aroma compounds in different brewing barley cultivars[J].
Journal of the Science of Food and Agriculture, 2015, 95(5):
915-921.

[32] T2, ARAHT . SR 2% 10 A SO o B L AE I b i 22 AR 3]
A F AT I, 2011(2): 23-24.

YUAL, ZHU Y Z. Aroma components of green tea and their
changes in processing[J]. Newsletter of Sericulture and Tea,
2011(2): 23-24.

[33] ZHAI X, ZHANG L, GRANVOGL M, et al. Flavor of tea
(Camellia sinensis): a review on odorants and analytical
techniques[J]. Comprehensive Reviews in Food Science and
Food Safety, 2022, 21(5): 3 867-3 909.

[34] PRIPDEEVECH P, MACHAN T. Fingerprint of volatile
flavour constituents and antioxidant activities of teas from
Thailand[J]. Food Chemistry, 2011, 125(2): 797-802.

[35]LIU C, WANG C, ZHENG T T, et al. Characterization of key
odor-active compounds in Sun-Dried black tea by sensory and
instrumental-directed flavor analysis[J]. Foods, 2022, 11(12):
1 740.

[36] ZHENG X X, HU T F, XIE H, et al. Characterization of the
key odor-active compounds in different aroma types of Fu
brick tea using HS-SPME/GC-MSO combined with sensory-
directed flavor analysis[J]. 2023, 426:
136527.

[371 GONG X W, HAN Y, ZHU J C, et al. Identification of the

Food Chemistry,

aroma-active compounds in Longjing tea characterized by
odor activity value, gas chromatography- olfactometry, and
Journal of Food

aroma International

Properties, 2017, 20(Sup1): S1 107-S1 121.

recombination[J].



