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Abstract: To investigate the differences in the volatile components of Jingshan tea from different tea cultivars, this
study used the stir bar sorptive extraction gas chromatography-mass spectrometry (SBSE-GC-MS), headspacegas
chromatography-ion mobility spectrometry (HS-GC-IMS) to analyze the volatile components of Jingshan tea from

five tea cultivars, including ‘Jingshan No. 1°, ‘Jingshan No. 2’, ‘Jiukeng’, ‘Yingshuang’ and ‘Cuifeng’. First, a total
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of 93 volatile components were identified by GC-MS and 79 volatile components by GC-IMS. Second, principal
component analysis (PCA) was used to reveal the differences in the volatile components of Jingshan tea from
different tea tree varieties. Finally, orthogonal partial least squares discriminant analysis (OPLS-DA) was used to
determine the differential volatile components between different varieties, and the relative odor activity value
(ROAV) was used to further select key differential volatile components. Through SBSE-GC-MS, 16 volatile
compounds were pinpointed as critical differentiators amongst the cultivars, while HS-GC-IMS revealed an
additional 12 unique volatile components that distinguished between the tea varieties. Among them, the characte ristic
volatile components of ‘Jingshan No. 2’ include 2-heptanol, methyl jasmonate, 2-methyl butanal, and 2-heptanone,
which have a clear fragrance characteristic, and their content is higher than that of other cultivars. The content of
methyl eugenol, hexanal, and (Z)-3-hexen-1-ol in ‘Jingshan No. 1’ is relatively rich. The content of oxidized
limonene and pentanal in ‘Jiukeng’ is higher. The sensory evaluation results indicate that ‘Jingshan No. 1°, ‘Cuifeng’
and ‘Jingshan No. 2’ received higher aroma scores. This study reveals that the characteristic volatile compounds of
different tea cultivars of Jingshan tea have significant differences, providing theoretical basis for selecting
high-quality raw materials in Jingshan tea production, and has important value for achieving precise processing and
targeted quality control of high-quality Jingshan tea.
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IERBEHE (Ce~Cao) W H LI Sigma-Aldrich 2 7], Jo/K ZEEW H R EH KR A E KA,
A B B 2L AR AR AR, IEME (Co~Co) W H FMERTH T A (BB 4 IR A
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1.2 UF|5EE

B HEFE RS (Polydimethylsiloxane, PDMS) B /8t #E% 7 (10 mm, R 0.5 mm),
7 [H Gerstel A A ; DF-101S BURE )3 #E K W8, Ll S R FBVE AR B A R A A
Agilent7890B-5977B S AH A1 Fi g A . 10 uL FEhHEFEEER . HP-5MS i (30 mX0.25 mm,
0.25 um), & H 3 E Agilent A 7 ; FlavourSpec®™ < H & FiT 1%, #E G.A.S./A#]; CTC-PAL3
FATHE HEh RS B, Hit CTC Analytics AG A ; MXT-5 B4 iR (15m X0.53 mm,
1.0 um), 3 [EH Restek 2 Al
1.3 RWFH&E
1.3.1 SBSE-GC-MS Jj %

SBSE-GC-MS X562 % 5K IRSE I 75k FREL 3 ¢ XM B T 150 mL (WHEE S, A5
A 60 mL 7K, ¥ 5 min J5 37 BUEE A% 08 S OF BT UKoK i R PR A, NHETE RS L 10 mL
RHERH T 20 mL TSHA, M 3 g AN, 4 uL JREWREN 10 mg L' 28R LR
PDMS ff 77 3 #E R B 7, BB T K TS E T 50 CHR /KB Imirtdh, (55 7R
B 90 min J5 HUHH o 45 $i 55 7 TH 10 5% B W0 K F Ak Ve, BEECT R S0 R BON SR R R AR AR
Y8 258 A 0 B T SRR L T80 L T AR 0 B R v R e ) o AT R R B

GC-MS % fF: HP-5MS BU S AH il i s FHRFE T AW 46 IR 40 °C LR FF 5 min, LA 3 °C-min!
FFZ 100 °C, BL 2 C-min™' JF & 130 °C, LA 10 ‘C -min™ JF & 250 C £ FF 5 min; 8 NES (46



f£299.999%) . Fiil K IE & P ACR BRI, EEREE VR (m/z) 30~350, ML fE
BN 70 eV,
1.3.2 HS-GC-IMS J5 %

HS-GC-IMS R ¥: 2% Zhang 2 k. B 1 g e & BEEAES E T 20 mL A F, 7
50 C FLA 500 rmin! ZETH 2525 B ¥ E 20 min. #EFEENE 85 'CF, B BEFE 2% 3R R D BERE
500 puL T2 S Ak, A, #id GC-IMS S A B FiE# i (FlavourSpec®) Wl 2 ¥ & 1 i 4y -

GC-IMS %fF: RH MXT-5 BAE O, @IEHREN 60 C; WA NmaiE < (4ifE
=99.999%); FHEIZIBYIME AN 2 mL-min™, fR%F 2 min, 7E 8 min P 4% B2 L5 AFIG N 2] 10
mL-min™', ZRJ57E 10 min P 4% B2 PE 25 F 3 2] 100 mL-min™'; G (32 17 )24 20 min;  i3F
FE TR BE 4E 7 7E 80 °C o FELES SR IR CHD ; )IE 2  K 28 53 mm; HLI7 58 B2 BN 500 Veem's
TR E R ERIFE 45 C, EBERNFARS (4 =99.999%); FAIMEN 150 mL-min'; %
P 1E 5 A AT A
1.3.3 #E R A AP e Ve o #r

GC-MS: RE EMLERE (Co~Cao) BIHERERT I B MR ] (RT), 75 GC-MS fr A £
T B35 LR R B 48 80 (RD), GBI NIST 2017 ArdE i 4G %, IR b A TF 803 122 b i 43 81
FEH 200, Sy A B 1R oK R Ak A W HEAT E AT, SR A AR E I DN B R SR EAR R S &

GC-IMS: HRIEMIM 6 Fh IEFIET (Ca~Co) HITE A FRUE S, T {5 BH Ik 5] A5 57 45 B AL e
2k, B f5iEI B bRy i Ok B Tl v B Az B IR R FR 2, A vOcCal BN B GC TR
FaH0 (NIST 2020) %4 FE Al IMS IE 2 B i) £ 4f Pk R AN L6, % H AP AT @ M #r

HHEAMTE A : 0AV=Ci/OTi, ROAV=0AV:X (OTmax! Cmax) X 100, Hrh C; NIE RS
i AT &, OTy NIE RS i BFVSWRBIE, OTnae WESWEMHE (OAV) {5 KHIE KM
AP SR BIME, Cuax N OAV 1H 2 K IIHE K AL & P AR & &2,
1.3.4 EEH L

Z M GB/T 23776—2018 (A IEREHIF7E) P2, H 10 4K F & 0288 P 53 41 Rl &
VRN, WS AR L RRE AT 5 TR T LA VEA, BRI T 100 4y, IRIBAME . HE.
T R RTINS (R =AM X0.25+ 70 X 0.10+ F < X 0.25+ %% X 0.30+
IHJEE X 0.10)

1.4 HiRALE

K H VOCal B4 4b 3 514 1 () Reporter A1 Gallery Plot 3473 B 42 i GC-IMS 46 21 i) #%
KRGV =R, 4kl 25 - &g RA SPSS 26.0 #EAT R4 B4 5
ZEor s fEH SIMCA 14.1 BAFEAT E i 708 (PCA) FIEAS M dge 7 — 3 #17) (OPLS-DA)D
sy #r; {# ] TBtools Al Origin 2022 %
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Table 1 Sensory evaluation table of Jingshan tea with different tea cultivars

it S % (it nt AU - JEE FaREEy ISS2
Cultivars Appearance Aroma Liquor color Taste Infused leaf  Aroma score Total score
fEilh 2 5 FRBE, 2RE, & WEE, A4, o g,
X WLk i 1 A ) . 94.8040.84>  92.4140.46°
Jingshan No. 2 &%, 5% BEA i 55
7 FREEE, 2RE, | . 2 - R
o I B WEMIE B4R L ly 92.4040.89°  91.8840.64
Yingshuang BEW, &, BAE 5
w15 FERBEGE, DHEN, WBHERE, 4 s e ERUE %6 60-t0.89° 93.9040.41°
ZK 56 i ) . . . .
Jingshan No. 1 GIE, 5% E, FA i WG
2R FRBE, B2, R, BEE, BE O i 2 R
. . e JE AV 95.4040.55%  90.820.44°
Cuifeng o) A [T
i 370 i FREEER, 2RE, ZF
WA, BRA SR B 90.60+1.14°  90.1840.70°
Jiukeng S, A " X LR

T AR BT IR AR FE KRS Z R E#E (P<0.05)

Note: Different superscript letters indicate significant differences (P<0.05) in the scores of the different tea samples
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&Y. WE AR, 5 AFERPILEEE 79 MIERY, FEHEE. W2, B, BRI
WENEWHN . B 1A 7 GC-IMS W =4E 1% K], 3 ASAkbr il 7 5 2 7= AH X T B (8] (X HlD
TREEIF TR Y D RS SUESREE (Z D), =483 BB R AN [ AR S Rpin sk 6 42 L 55 48 % 1 ik
SUEAR S & BT N — 2 B LR & 18 R R 22 5, SR EURE & JS2 1)
WEEE RS, HAREE S RS B S e, 3 208 FRE R E T B (B 1BD . B 1B FToR,
KB K DA 5 AR B B 1A £E 100~800 s, YEASHFEIE 1.0~2.0 so B 1C BoR T ASFE R # Fp 2
A R PR fr sU I, BiEMsRE S S 'R, B MHEaREZL G & &
S . IST S BRI E A 2-F e -3-MRIR R B . FBE. 2- S FEBRIAE; YS - T WER.
AR TS S ERE: JK P&, (2)-3-CF-1-FERSERE; 2-Fi. AROREE JS2
TS ER R CF F1(2)-3-Cf-1-FF Rk, O ~BH% S8R . GC-IMS 2 Enxr, A~
[F) S B P A L S A R e B B B AR — B, HES HMEMIREAEREESR .

2.3 £T GC-MS AR HEMmM R LURELRER D 717

MR 2 frox, @ik GC-MS HARKM AL E T 93 FIERMEAEY, HAEE 18 F, Mk
K14 P, ESE A3 R, FEIS 12 M, BESR 1L R, BRI TR, R 6P, FHEMRE S B, B
38, AR 1 M e HAhZE 3 Rl 78 JS2. YS. JS1. CF A JK IS AL 43 Bk I 5] 58, 44, 57.
50, 55 FIERMEALE Y (B 2), Hor ST AT JS2 B 5 o 3% K AL & W B0 B0E B 5w T HAmRE B .
W 3 fros, 78 JS1. CF Al IK #f b th B2 2R BT o LU R, 7E JS1. JS2 A Y'S A% i i S5 A0
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W ANZHEEE: B4R (ERIED, MRABRERMSIPNEREAEYSE—R, WNRENE R At
AEREZYRBERAEERAERTE TS, BOERRZYANEEEHEHRELTERT 20, C hfigulkiE. Js2, #£
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Note: A, three-dimensional spectrum. B, two-dimensional spectrum(comparative difference), if the volatile compound contents in

the target sample and reference are the same, a white background is shown. Red indicates higher content in the target sample
compared to the reference, while blue indicates lower content. C, fingerprint spectrum. JS2, ‘Jingshan No.2’. YS,

‘Yingshuang’, JS1,Jingshan No.1’, CF, ‘Cuifeng’. JK,‘Jiukeng’. The same below

1 TREIZFEMBMEIEF L GC-IMS EE
Fig. 1 Spectrogram of different tea cultivars of Jingshan tea by GC-IMS
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Table 2 Total volatile compounds of Jingshan tea of five tea cultivars detected by GC-MS

baES & CAS %5 TREGR ) LRETHRH 74 Content/ug !

Category Compounds CAS No. RT RI JS2 YS JS1 CF JK
(2)-3-C Ji 928-96-1 12.03 887 0.38+0.012 0.29+0.01° 0.23+0.09® 0.33£0.00%  0.34+0.01
1-CVB# 111-27-3 12.68 901 n.d. n.d. n.d. 0.17+0.012 0.17+0.012
1-3¢ 05 -3- B 3391-86-4 18.30 1 006 0.26+0.03% 0.15+0.03% 0.3940.19%  0.32+0.01®®  0.58+0.08"
2-2 5 O 104-76-7 20.85 1056 4.53+0.16% 1.77+0.20° 5.54+0.212 5.43+0.30° 6.09+0.04°
(Z)- 75 B S (Wi 2 34995-77-2  23.00 1097 0.66+0.12° 0.55+0.15° 2.63+0.24° 1.50+0.16° 4.63+0.62°
(E)-75 B (kg LD 5989-33-3 23.01 1097 n.d. 0.47+0.04° 4.14+0.33% 1.49+0.10° 2.42+0.35°
5 1 78-70-6 24.42 1125 15.09£0.19%  7.67+0.15° 22.43+0.02° 16.38+0.12>  21.16+0.34°
W 60-12-8 25.19 1140 4.32+0.01° 1.44+0.26° 5.78+0.72%  0.11+0.06¢ 6.16%0.66°

873 Alcohols (E)-75 FEBE A A Cottmg 52D 39028-58-5  27.91 1194 0.22+0.05° 0.11+0.02° 0.34+0.012 0.40+0.032 0.76+0.122
T A7 [ 1490-04-6 28.07 1197 1.29+0.10? 0.11+0.03° 2.03+0.07° 1.73+0.122 2.18+0.12°
(Z)-5y ¥ 475 1 1845-30-3 28.18 1199 n.d. 1.37+0.17 n.d. n.d. n.d.
4- T I I 562-74-3 28.29 1201 n.d. n.d. n.d. 0.20+0.03° 0.86+0.012
- KA i 98-55-5 29.02 1215 1.12+0.072° 0.46+0.02° 1.48+0.022 1.21+0.10° 1.56+0.212
& 1 BE 106-25-2 32.48 1279 n.d. n.d. 17.86+0.71°  n.d. 60.78+2.96°
B i 106-24-1 32.53 1280 n.d. n.d. n.d. 15.73+0.85*  65.83+2.10°
JER=: 112-53-8 43.13 1498 0.32+0.052 n.d. 0.37+0.042 n.d. 0.43+0.10?
T B 115-71-9 46.05 1 641 n.d. 0.15+0.01 n.d. n.d. n.d.
FLAA B 5937-11-1 46.85 1691 0.09+0.01° 0.52+0.02° n.d. n.d. n.d.
(&Y 66-25-1 9.13 827 n.d. n.d. n.d. 0.22+0.01 n.d.
B 111-71-7 14.12 928 n.d. n.d. n.d. 0.08+0.01 n.d.
P 100-52-7 17.23 986 0.40+0.01° 0.16+0.06° 1.92+0.252 0.38+0.02° 0.30+0.05°
IE ¥ 124-13-0 19.42 1028 0.20+0.032 0.08+0.01° 0.23+0.012 0.14£0.017  0.10+0.01°
BN 122-78-1 21.57 1069 n.d. 0.48+0.09° 2.07+0.09° n.d. n.d.

25 Aldehydes T 124-19-6 24.57 1128 n.d. 0.65+0.01 n.d. n.d. n.d.
(E,E)-2,6-T — & 17587-33-6  28.17 1199 n.d. n.d. 0.78+0.01 n.d. n.d.
AR 3 116-26-7 29.45 1223 0.18+0.012 0.14+0.01° 0.14+0.01° 0.05+0.01°¢ 0.21+0.012
e 112-31-2 29.74 1228 1.32+0.07* 0.25+0.01° 1.37£0.03%  0.57£0.02°¢  0.42+0.01°
iR als 60066-88-8  47.06 1705 n.d. n.d. n.d. 0.53+0.06 n.d.
3,5- T HE-4- R R g 1620-98-0 48.37 1802 0.26£0.012 n.d. 0.33+0.032 n.d. n.d.

E: PRE BRI DY HP-5MS B (A AL 26 T AT 548 s A IR _EAn 7 B 380X A i 2 18] B4R R AR 0 MK & B2 57 B 3% (P<0.05)
Note: Retention index (RI) by HP-5MS capillary chromatography column. Different superscript letters indicate significant differences (P< 0.05) in the relative content of volatile components of tea samples
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oK & CAS %5 fREETE (REEFRAL & & Content/ug L1
Category Compounds CAS No. RT RI JS2 YS JS1 CF JK
4- 3 -3- IR 4 -2 - 141-79-7 9.15 828 n.d. n.d. 0.22+0.01 n.d. n.d.
2-BR 110-43-0 13.60 918 0.32+0.02 n.d. n.d. n.d. n.d.
2- R 543-49-7 14.19 929 0.40+0.01 n.d. n.d. n.d. n.d.
2,3-3 585-25-1 18.50 1010 0.38+0.02° n.d. 0.53+0.05° n.d. n.d.
6- 1 2 -5- B A7 -2 - 110-93-0 18.64 1013 0.46+0.042 0.21+0.01° 0.36+0.03%  0.19+0.08" 0.23+0.01°
3-3% I -2- I 1669-44-9 21.36 1 065 n.d. n.d. 0.14+0.01 n.d. n.d.
fil 2% Ketones By 98-86-2 22.71 1 091 0.924+0.012 0.21+0.03¢ 0.43+0.01° 0.26+0.01°° 0.91+0.04*
i 7K B 78-59-1 25.39 1 144 15.75+0.272 11.56+£0.68*  17.84+0.37° 15.92£1.59*  17.22+0.57°
IR W 118-93-4 25.46 1145 0.39+0.02 n.d. 0.06+0.01 n.d. n.d.
AN 76-22-2 26.55 1167 0.26+0.012 0.17+0.01°¢ 0.21+0.01® 0.14+0.01°¢ 0.21+0.01°
I 4 1 T 488-10-8 40.51 1432 17.26+0.082 6.93+0.34° 2.87+0.13¢ 19.15£0.21*  10.97+0.08°
7 W 5= P R 3796-70-1 42.49 1 482 1.12+0.042 0.85+0.10° 1.26+0.222b 0.82+0.08° 0.76+0.01°
-5 2 79-77-6 43.46 1512 0.73+0.012 0.62+0.16* 1.40+0.13% 0.67+0.06% 1.69+0.08*
TR 112-05-0 34.25 1311 2.63+0.15b 0.54%0.07° 4.88+3.81% 3.85+0.76% 5.78+0.342
IE %412 334-48-5 39.60 1409 1.98+0.02b¢ 0.9+0.06¢ 2.78+1.60° 1.08+0.15¢ 7.88+0.02°
JEREH 143-07-7 45.36 1599 2.02£0.12° 0.87£0.12° 3.01£0.23% 4.24+0.86% 4.67+0.52°
R Acids A 5 R 544-63-8 48.28 1796 1.32+0.322b 0.49+0.13° 1.26+0.39® 0.48+0.04° 3.84+0.64°
A e i 373-49-9 50.30 1975 0.46+0.05° n.d. 0.21£0.04° n.d. n.d.
A7 e TR 57-10-3 50.50 1994 1.83+0.03° 0.93+0.16° 1.62+0.35° 1.37+0.61° 3.34+0.15°
i J1ig IR 57-11-4 52.41 2193 n.d. 0.23+0.022 0.2+0.032 n.d. 0.26+0.012
1,2,3,4-[4 3k 2% 488-23-3 26.91 1174 n.d. n.d. n.d. n.d. 0.13+0.01
ES 91-20-3 28.52 1206 0.91+0.0420 0.82+0.03° 1.40+0.10° 1.24+0.02° 1.34+0.032
75 F I ZE Aromatics 4- 57 T FE K F 122-03-2 31.61 1262 0.17£0.012 n.d. 0.26+0.01* 0.27+0.012 n.d.
2-FEE 91-57-6 34.51 1315 0.25+0.01° 0.13£0.01° 0.40+0.04* 0.27+0.012 0.34+0.012
1-FREEZE 90-12-0 35.42 1332 n.d. n.d. 0.18+0.02° 0.09+0.012 0.15+0.012
Y RERER 123-35-3 18.80 1016 0.13£0.01¢ 0.10+0.02¢ 0.25+0.02° 0.12+0.01¢d 0.38+0.01?
716 M 138-86-3 20.70 1053 0.14£0.012 0.04+0.01° 0.14+£0.052 0.10+0.01° 0.14+0.02°
B-% i 13877-91-3 21.24 1 063 n.d. n.d. n.d. n.d. 0.10+0.01
WS E K Alkenes (E)-B-% )i 3779-61-1 21.76 1073 n.d. n.d. n.d. n.d. 0.22+0.01
B b I 99-84-3 21.76 1073 0.14+0.012 0.15+0.04* 0.11+0.01? 0.11£0.01° 0.14+0.012
- KA I 99-85-4 22.25 1 082 n.d. n.d. n.d. n.d. 0.16+0.01
a- A =W 14912-44-8  37.63 1371 n.d. n.d. n.d. 0.06+0.01 n.d.
o-BE VB i I I 17699-14-8  37.66 1372 n.d. 0.09+0.01* n.d. 0.08+0.012 n.d.




gk 2-2

oK & CAS % 5 fREETE (REEFRAL & & Content/ug L1
Category Compounds CAS No. RT RI JS2 YS JS1 CF JK
B- 5B il 13744-15-5  39.95 1417 n.d. 0.14+0.01 n.d. n.d. n.d.
p-1i B 18252-44-3  39.95 1 417 n.d. 0.15+0.01 n.d. n.d. n.d.
Weda K Alkenes 74X 2 i 30021-74-0  40.70 1 436 n.d. n.d. 0.01£0.01 n.d. n.d.
y-ALAA M 39029-41-9  43.71 1523 0.55+0.042 n.d. n.d. 0.60+0.08? n.d.
BE VI 29837-12-5  44.22 1 547 n.d. n.d. n.d. n.d. 0.25+0.01
AR 483-76-1 44.23 1 547 0.55+0.01% 0.42+0.012 n.d. n.d. n.d.
2-1F 3 B K ity 3777-69-3 18.86 1017 n.d. n.d. 0.17+0.01 n.d. n.d.
2,6-— 2 3k R 13067-27-1  23.37 1104 0.09+0.012 n.d. 0.07+0.01* n.d. n.d.
R ) AT B M 1195-92-2 23.79 1112 0.68+0.07% 0.56+0.06* n.d. n.d. n.d.
J& 32 Heterocyclics
GIL7S 120-72-9 35.16 1327 n.d. 2.04+0.34° n.d. 24.50+2.092 10.27+0.30°
FIB Lt 36431-72-8  35.76 1338 0.76+0.06° 0.35+0.04° 0.33+0.04% 0.50+0.03° 0.33+0.01°
RS 1139-30-6 46.04 1 641 0.27£0.012 n.d. n.d. n.d. 0.45+0.02°
R L 629-33-4 12.67 900 0.35£0.01 n.d. n.d. n.d. n.d.
TR BT 3681-71-8 19.68 1033 0.65+0.01° 0.18+0.01° 0.22+0.03° 1.98+0.042 0.42+0.01°
S T R B 41519-23-7  24.67 1130 n.d. n.d. n.d. n.d. 2.06£0.10
LR H B 140-11-4 27.63 1188 1.86+0.06° n.d. 2.10+0.08° n.d. n.d.
(2)-3-CL 0 3 T B 16491-36-4  28.74 1210 0.97+0.04° 0.28+0.02¢d 0.22+0.014 0.82+0.08° 0.37+0.01¢
. K% 2 e 119-36-8 29.19 1218 2.41£0.08¢ 1.42+0.494 6.30£0.11° 3.99+0.07° 8.38+0.20°
fi§ 2% Esters .
St R W T 35154-45-1  31.17 1254 0.21£0.012 0.1£0.01° n.d. n.d. 0.21£0.01
2-FE-TH R 3-F03E-2,2,4- = FP 3 R 2 g 77-68-9 37.82 1374 6.310.992 5.51+0.58° 11.02+£0.47°  9.59+1.41° 5.30+0.08°
BT 2-2%-3- 14 Oy 74367-31-0  39.06 1396 5.31+0.832 n.d. 9.18+0.01* 0.15+0.01° n.d.
(2)-3- O\ T 2K FH R i 25152-85-6  45.35 1598 n.d. n.d. n.d. 0.29+0.03 n.d.
4-PEEL O R F TR 6892-80-4 46.04 1 641 n.d. n.d. n.d. 0.17£0.01 n.d.
SR FI R 1211-29-6 46.69 1 681 7.23+0.242 n.d. 1.42+0.05° n.d. n.d.
TEm 97-53-0 38.21 1381 n.d. n.d. 1.01£0.042 0.70£0.022 n.d.
2% Phenols 2,6-RUT L R 128-37-0 43.11 1 498 0.86+0.22 0.55+0.02° 1.05£0.092 1.14+0.092 0.640.022
2,4- T W 96-76-4 44.18 1 545 0.8+0.032 n.d. n.d. 1.63£0.022 1.08+0.042
P EE 2 Lactones AR N TR 17092-92-1  44.55 1 562 1.42+0.092 n.d. 1.13+0.15° 0.23+0.02¢ n.d.
2-H g = 1560-96-9 38.38 1384 0.23+0.01° n.d. 0.43+0.032 n.d. 0.47+0.02°
HAhZE Others 3-H A = 6418-41-3 38.78 1391 0.34+0.032 n.d. 0.27+0.028 n.d. 0.19+0.022
2-FEE T g 1560-93-6 45.11 1 588 0.21+0.012 0.10+0.01° 0.18+0.012 0.18+0.092 0.17+0.012
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