doi: 10.3724/CBB-2026-0006
HF ATD-SBSE-GCxGC-TOF MS Bg 1t EmiiE &

By thEE

T, REFH, FE KER, FEER, KEAY
PELARM AR MR RSB, Fvk 712100

kLY

PHE AW TR B B # B0 — 158 FF e I B 26 P B R 45 6 4 4B SOM (i AT I [A) i
iR (ATD-SBSE-GCxGC-TOF MS)X} 6 M{E(Prunus mume) i FrEA6A H4% K M oy
HEAT T, Je%e i 70 BHERMEALEY), BIE 24 PRGN R EY) . 27 MBIERAT
AW 16 Bl IR G 1 MR IRERATAY . 1 FIEESR 1 AR 2Rk &, b B-
B AW 2,3- A IR FER K A R AR I S R TEAE A E O B RROE . FEFTE
T, RIRRE R R AWM & B3 4okt 3 S AL BT R M A AR X Bk AT
TR HT(PCA), Xt 6 ARt 415 B3 38 1E A2 /s 351143 # (OPLS—DA) 7
e A EEER . 2R RS 10 Bl VIP>1 ot 2 7 o . i b8 A/ SIS EE(OAV) 5
X ESIEEE(ROAY), HAIH T &E . B-KPHH. JKHEE. 2E,4Z-% IHiEE &S5
WA KIRFIEYI T . 5T OAV>1 [MES IR M0, i 6 NS o N SAFEF T 1)
P BILER . RO AR I, EI O ANSEMZERD RS R A
WA R G0 T A R S R R AE & S, AL & SR (il e 34t 7 —Fofr v R A
B R RN, FENE R B E B AL AR R S

R ML, e, RS, ATD-SBSE-GCxGC-TOF MS

ME1E(Prunus mume)sk J& T % FH(Rosaceae) & (Prunus), & EESG 446, ML
P %, HAE M FEE N O &5 486 MG M (MR FHSE, 2017). fE N REREERU
TEHY), MEdemse) Z N T Al R BE AT, A SRR ) 5| Ao A el R R
BINIZ(ER S, 2012). ARG RAAFRES, REEILPNER. FRLT
v AP P 5 B T TE B SR A (MR 2 55, 2024; BXEDREE, 2011). BRItz 4, HfE
AT R] N T 55 9715, M ORI 70 3R W Mg A6 J5 N\ A4 Bz JR L FRAB R I A 35945 P 1 B (&= 1t
%%, 2005).

AR RAEATOR B E R TRAEY, &4 81k, C%E Tl 2100 Fik
SRACEWI T o FEIEAEA Yo AR, WK i 28 . RN OR TN 23 R AR T RR AT AE )
= KM AP (Dudareva et al., 2013; Muhlemann et al., 2014). ¥T4E3K, 7E2 R EAEY)
e T HAEF RSy . Bilin, E ¥ (Hemerocallis fulva) )& <00 LARESS . s, BEk.
&8N, B H % (Michelia crassipes) et i &S H wi R AEE RV ik £, &5 =
(Freesia hybrida). *j%j(Paeonia lactiflora)\1 &S W)l & 2 2 MR BERY N, A8S
FE(Iris x barbata)® A1) 32 BB NG FA S W) (15 705, 2023; 38 E 5, 2023; 5 EF
%, 2023; skfESE, 2024; IMREHEE, 2025). MHELZT, MEAER EELBEYIFUNRIN RN R
KMk, 2024). Hl, BRSO OIS AR, 7T AN 55E H CRRFIE
TER . KHEE. KB, S CTREERE . RH IR AR S sy, IRt
Rt MR IR B B IRAEDUARA, sl — B AR BE . HE . B,
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1B & K AR AR 75 J5(Zhang et al, 2019; Wang et al, 2021; Zhao et al, 2025). &1, A
[F) M A, it b K AT 25 A A2 T R B 1 1

TELAAE M 153 ) 23 BT BRI A SR AN T kR o T [ A 126 B (Head space Solid-Phase
Microextraction, HS-SPME) & H #if N £t 12 I TE IR IR S AL BER R, B BRERIE. R
B ATSEILE BRI, FEE R, RIS K MRS 2 PO EE AL B I 5 A5 2 N
H(Zhang et al., 2019; 53 Z4%, 2023; #HEEERISE, 2023). A0, SPME tAFA7E ] &5 R
HAYERZRIMAAIR, WA B, SHRERS N E LR IANE;, B2 0555 WM &
WA E VSRR, 5 51 KRR, SEmavEmit, sLANZEISH(nit fa] | J5E)
AT E TN, R RR AR R SR A (RIS, 2006; £ 7 H4F, 2024). HiFEREIR M
ZHY (Stir Bar Sorptive Extraction, SBSE){Ey—F#i BLICIA AT AL BEHA, FHAH L (K AHA
5 PDMS HfEFRZ LE)E/N T SPME, Z:HU R4 25 4 & (1 955, 2006; FRARH] 4,
2011) . fE B 1% 4y B U7 M, AR 4G — 4 AOM (435 - i 1% (Gas  Chromatography-Mass
Spectrometry, GC-MS)ZEMIE LM AT m-F &, HHIEREAIR, MARMEMHIT. ¥
HENE RS E ISR, S8 E YA LLHER € V€ 2 (R R4, 2018).
AR, BT RS I M- K AT I [A] 5T 1 (Proton Transfer Reaction-Time of Flight-Mass
Spectrometry, PTR-TOF-MS):AH . ppb ZAs Il B« 250 25 i W3 5 12 R B AR, Sl
X 2 4% KA AN & Y (Volatile Organic Compounds, VOCSs)IR &4 1Szt & &4, ¥
FAREAKT I 5] N GC-MS HIE 73 Bt K 48 £ AT SR, TR TGVEA X 45 K 74
W, H o RENEYR, FEC HR B RS AE RO ae 1A 2, Bk 28R GC-
MS )58 P 4 AT (B R EF RN HERE, 2026) . 4 - 4ESAH (43 -« AT 8] i 1% (Comprehensive
Two-Dimensional Gas Chromatography-Time-of-Flight Mass Spectrometry, GCxGC-TOF
MS)iti i — 4k LA Uil R G R IR S i 1 IER BN PR, LA RO R IR 7 T R (VF
4%, 2001). Schmidt %% (2024) K0 78 % B, £ 3 R AL 45 & #BHE £0K (Thermal
Desorption-Comprehensive Two-Dimensional Gas Chromatography-Time of Flight-Mass
Spectrometry, TD-GCxGC-TOF MS)Y5 SPME ML, Betifizis ) 2 ik & i3It 3k15
R RUETHIFY, H Horwitz LLik 0.893, & i B UFHI 7 ik

BT Bk ERBEJE, AHE TR 3l FA B A — 150 R s IR P AS BUER F £ R (Automated
Thermal Desorption Coupled with Stir Bar Sorptive Extraction, ATD-SBSE )4 & GCxGC—
TOF MS ARX} 6 ML BT HIAE T i 2 AT T, B AE 7> K 4% SBSE s = 2L
# 5 GCxGC-TOF MS Hy i Hek i 3, e A FIHEAE A IR IE S <, DA E®
B A A B R R LA AR —E 2, UMEEAE R B R DN E SR it —FhoE B 7
o

1 #MR5ERE

1.1 #RERH

BT R SCER IR TE FOAEAE A 1Y S 5 B SR AL BT I 22 AN Mg A8 it M3 R ) B 3k 4T
i, WA R EEX =M Bk SR SR i Sk B 2 MRS — 8, A KB R
I B S A E NI FE AR Zhang et al, 2019; Zhao et al, 2025). Horbr, #H &AL /SNE 2 (Prunus
mume ‘Liu Lv'e’) 12 2 4 5b (Prunus mume ‘Duo E Zhusha’); -7 %4 & ¥y K (Prunus
mume ‘Chongban Fenkou’)5 %% LIS ¥y (Prunus mume ‘Caishan Gongfen’); £ 8 40k
K4L(Prunus mume ‘Kouban Dahong’)flH 4L #: Y (Prunus mume ‘Guhong Chuizhi’). FTrf
LR AR X A e T PR 7 A XS ) [l (34.37°N, 107.10°E), TIERA A+, 255081k
(PH VG2 )y 7.0-8.0), HHU/KIEE R, Sl v H . RiEEUIE (2024 4 3 H)F
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B 12-18°C, MHXHREE 45%—60%, MEHIRS, MEERAAXIAEE, MIFERIAE R 7t
FERVEY ORI .+ BAEIING B _EF 10:00-11:00, BEHLEFAE KA. KH—%
HImHERRER, 2RRE 6 Mabfh B E2e(® 1), SLERER %A i#17T-80°C
HARIEAEL, DL TR Se & e S, APt T 3 WEMFER.

B 1 6 ML R e

HHEAE R T 2024 4 3 AR TS EYIN, MMEES% (hEMEMAMEZE) B, 2010)Frk
WAIRBEAT W . GHCZ AR B LLTERL; DEZS AR Z AR, CBFK AR E ik 1, KBDH AR K AL;
CSGF AEZ I EHy; LLE AAE N

Figure 1 Flowers of six P. mume cultivars at the full-bloom stage

Photos of P. mume flowers were taken at Baoji Botanical Garden in March 2024. Variety identification was

confirmed based on the morphological descriptions in lllustrated Catalogue of Chinese Mei Flower
Cultivars (Chen, 2010). GHCZ: P. ‘Guhong Chuizhi’; DEZS: P. ‘Duo E Zhusha’; CBFK: P. ‘Chongban
Fenkou’; KBDH: P. ‘Kouban Dahong’; CSGF: P. ‘Caishan Gongfen’; LLE: P. ‘Liu Lv'e’.
1.2 FEmBTALIE

B2 A1 HERE Twister (Gerstel, #2E)7E 1: 1 S & B RR SR HIRIE
2 /N T ARG, AR TR B e SR AU T . R 6 A B EAE I TE
25 B TR, (R 5E RO S FREX 0.1 g B T 20 mL TSR, J5 2B 3 mL
THNFRG L KRR R, 10.23 ng-uL-") MR SACARVE R, J5 K205 1 Twister 73
SRR 5 4 b T B AR TR IR G 0 RS b, 30°C ZEEX 2 /i), A Ak F
W+ Twister 2RI /K73 Ja TN A BT SR A B ERE . B Bh AT B (Gerstel, [ ) TAE
SAE R E B TR R B, 7R 250°C AT N 15 min; BESURIAE R L S TR
B H IR BH(-50°C)i R £, FE/EAPILL 10°C-s™! H A2 7 iR 2 250°C, 4 7
28 250°C TR E f 2 e % 2 UM Bl KRG AT 20 5 404
1.3 GCxGC-TOF MS S #r&&t4

FIIF} GCxGC-TOF MS %% & (Agilent 7250A-8890, 3¢ [H )i#E 4T Jim 282 A% A1 0 70 T o

GCxGC %1t o —4itaili 414 DB-Wax #£(122-7023, 30 m x 0.25 mm x 0.25 ym);
5 AR Y T S A (W17-1825-23009, 0.8 m x 0.18 mm x 0.18 um). A7
HEFERE G A NAA(299.99%), FiEA 1.0 mL-min™'; FiEbfE RN 250°C; A it
FE; iGN 50°C, BL 6°C-min~! I ZFE S+ 2 240°C, fRFF 4 min, A48 (J&X
Technologies, F1[E Fifg)EH N 5 s.

TOF MS % fF: El; HERERE 70 eV; it E 4747 )y 50-500amu; ¥ FAEIR 2 min.
AT 3 A E A
1.4 BIRAIRS 534

SEVETI T LA C5-C25 IEM ek S bn v i (22, o [ i) K ok BRI AR it (22 50
MR, o [ B )WE RS R 4 — e b PR H 1 Canvas (2.5.101.30278, Al
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UEEAS AR R A BR 2 7 ) TS B AT b B . SNER S, XS RELE(SIN) 2 10 [ (i itk AT
Hzhett, HMRIEAF IS AT C5-C25 1EMIGEIE K K g B b v 1A VI — 4 AR B
[} (Retention Time, RT) 5% 4 7 IR B 54 (Retention index, RI). FIH iR B REE L
J B RFAE AR 25 G A S AT S 08 - A A G E i@l NIST 17 il FEdEA7 Lexs, 1E&IT
FCREY) = 700 MONWIE 32, AR, #5286 RIE S NIST brdE RIAE AT HEXT, fRVFRZET
FE 450, X T NIST JE iR b 2 B0t S (A RIE RIS, TS5 A F il 2R X 2 28
YRR I AT LR A 0 o AR IR IR AR AE S IO LL Mg A R PR R R 1Y — 4
gt L E L S,

ERHT CLNERZK HES bR e S (Ix 58, FE, 10.23 ng-uL-")WEA bR, #R4E N AR
F o IR R 5 R MR AL A3 IR ARG B 5 (g kg™ ") = (P A 03 R i 5 2L o W TR L)/ (P
WS TR AR o T )

A SIE £ {E (Odor Activity Value, OAV)J Ff i 4k G4 (1 SRk BE 5 A0 & P 1 L v 18]
2 b, SRR S AL A SEBR S R BR E (Veronika et al., 2007), 54 A: OAVI = Ci
I Ti, b Ci N H BRSPS br & & (ug-kg™); Ti AT — AR RE (g kg™"). 4
OAV > 1 I}, ZAAWIINSER & & OB NIRG8O BRIAR, DRI XA b P A A S vk
FEAE AT DR, AR SRTE M R B E U (MR T S 4%, 2023).

AR % MM (Relative Odor Activity Value, ROAV VA& H4:— i SR &S Ak S5 kE
i AR S DUBREE (B R AESE, 2025). TR A N ROAVI = Ci/ Ciax % Tmax / Ti x 100.
o i BARME AP SERR 2 7 (U9 kg™"); Cmax NI K TRk 2 1 5L b & (ug kg ™),
Ti NGV R BB (UG Kg™); Tmax i KA oTHRZ 70 1) BIE (ug-kg ™) (FMR 4%,
2025). ROAV 2 1 FHiZA GV BAASR I TTRREBOR; 24 0.1 < ROAV < 11, £HliZ
1 & Wn B AR S R B BVE ;24 ROAV < 0.1 I, 2 BHAZ A ook B4R <k 1) TR /N (X
& JH%, 2008).

ffiH Origin 2022 X A [A] & A A8 (1) 3 B35 &k M R 43 3F 47 =8 1% 4> 4 Bt (Principal
Component Analysis, PCA) J it 15 558 o A B, FH B 7 22 0 B Rt 3 & 32 B ko0 1)
FEIEAE, DA 5T 5 W L L 43 #E 25 (Squared Euclidean Distance) X i Ffiidk 47 4]
HE 25 SIMCA14.1 #E4T 1F 58 4 #i /N — 3¢ ) 51l 43 #7 (Orthogonal Partial Least Squares-
Discriminant Analysis, OPLS—-DA)f5£I|74% & # 2 {4 ¢ 5% (Variable Importance in Projection,
VIP); 7£ Origin 2022 % ik {1 (Ward’'s Method)x} 6 ML fhFiH OAV > 1 IR
AT AR Z IR ZE 2543 B (Hierarchical Clustering Analysis, HCA), K F Rk J1 H 18 #h 55
(Euclidean Distance) it HAHUE .

2 HR55H

21 FRIBMIBIEEL MRS ERER

K F L Bl FA B0 B — 49 P s R B 8 I — 4 4 SR €8 3 — K AT I ) )5 1% (ATD-SBSE-
GCxGC-TOF MS)EAXS 6 e it Rl BEAE e BFE R A oy iEAT 1 IWE 50 #r . 3%
it 70 FE RGN, QIR N R IE(24 TR ITERATAD(27 F) A2 (16 i)
75 B BIRIRATE (1 Rl ) BER(1 B LR IMEE (1 R b, 64 R &481d Canvas
BAFR A E DRI 4 15 BT SR R B AR EL(RI), 5 NIST A1 i At AT 1 Hxt I 58 ik
g, HoR 6 MALEWEARIRE NIST FErhx R RIAE, Hilld SR ek 174120 4%
SELTR(ER 1)

ANTFIHEAE b P LE 4 A MR B IR A7 AE I 8 22 57 () 2A) FE % bR, 35 R R A7y i
BT 37 E AT Rz vl b, B 2L RN O RS B 2 (47 ), 7SR 8 (37 Fil).
TR N Z RN E VLT SRR 2N B E oy, MERAE 156 2 19 2 J8); HERTIRATE YA
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HKAE 11 B 19 28l BEIEISMETE 8 B 11 2], HEIERRATEY . BRI LNED)
IR JA —Mp, o s PR AR H .

6 ML S PEREY TSNS EZREE, LPMmilkRamis 44832.3¢
3329.75 pg-kg™, M IE B AL TR NMKAE 2, (U 25457.96 + 3700.86 ug-kg™'. #%
WA RAE DA R R A AR S B S B o RN R N 22K 95.73%—98.42%,
RaHERATAEY) &5 1.30%—3.29%, MikiiZs b 0.28%—-1.04%, 75 HFIRREBRATAENZ) 5 0.2%, 1%
215 0.02%-0.04%, ZIHEALA15 0.14%—0.4% (/& 2B).
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Cultivars Cultivars
[] Phenylpropanoids/Benzenoids [ Fatty acid derivatives [ Terpenoids
[ Aromatic carboxylic acid derivatives [ Alcohols I Heterocyclics

B2 6 MM lemME R R W EMERN TS &

(A) SRUEE R, (B) &RAEWAN & & 5. BdE 9918, n=3. GHCZ A& 4 #kY; DEZS
RFZLRN,; CBFK AR E K 1 ; KBDH RN KL, CSGF REH L ER; LLE REAGE.
Figure2 Thenumber and relative percentage content of volatile components among six P. mume
cultivars

(A) Distribution of the number of various compounds; (B) Relative content percentage of compound
classes. Data are presented as mean, n=3. GHCZ: P. ‘Guhong Chuizhi’; DEZS: P. ‘Duo E Zhusha’, CBFK:
P. ‘Chongban Fenkou’; KBDH: P. ‘Kouban Dahong’; CSGF: P. ‘Caishan Gongfen’; LLE: P. ‘Liu Lv'e’.

R 16 MM ABAEIHE RV 2
Table 1 Identification of volatile compounds from flowers at the full-flowering stage of six P. mume
cultivars

Compound CAS Rgtention NIST- (;haracterist- Ig:{:gz' Relative content (ug'kg )
s Number index RI ic ions(m/z) method GHCz DEZS CBFK KBDH CSGF LLE

Phenylpropanoids/Benzenoids

e oms wn woms wen  EEE S wmm o omen  uemee e
ey e 93-58-3 1621005000 1612 130 1% MSIRI - BTty 456529 STSIAS g5743ge 40T
ey 03800 teseositss  tes 190 12 VSR e - 860102 1137201
gnaelwla . 1oss  wsiomooo es 19 2 VSR 523417 2000107  G55526 108075 420318
I%E?;ithoxym 494-99-5 1799.00£0.00 1806 133‘ 137, MS/RI — — ;?7'12'—'1 — — %585‘64*6
EE woms  wose wo 20U waw R B e mem pmws
E’l-henylethan 60-12-8 1904.11+2.14 1906 122, 91. 65  MSIRI 21'26*5'9 %6'2711'5 é7'94ﬂ'5 26'75"8'3 21.639.00 23,4410,
Creosol 93-51-6 1948062024 1986 100 1% MS/RI B52:265 3093 BETEL ZLBIML ;46060 LT
Zf;zx'ol 93-15-2 2004001000 2013 110 1% MS/RI TLESETL 390916 AL BAGIHS gyop7go  ILOMO
T esss mamo o [5P wam (44 B dmes me mme s
Cinpary! 104541 2277.17:051 2292 134, 115.92  MSRI oI BT DazTOss 130920t gsoomagy 9
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ifi- Relative content kgt
Compound CAS Retention NIST- Characterist- Ig:ﬂgg tent (ug-kg )
s Number index RI ic ions(m/z) method GHCz DEZS CBFK KBDH CSGF LLE
T34, 107- TI0361f 6440061 279.12¢1  1479.14% 276.6554
4-Alyiphenol  501-92-8 2321804168 2338 1 MS/RI 11038 baas 2 ans 18261221 2o
Benzyl 212, 105. MSIRUS ~ 349.30+4  260.04:3 230065+  5223.68+  1297.35:21  634.58+
benzoate 120-51-4 2634.00£000 2639 o ™ 515 101 22279 250.74 8.62 20.19
3.
Phenylpropy 122725 1939.00:0.00 1936 118, 117. 91  MSARI — 181.92¢4  173.69t1  18846%5.  j557434)
6.55 0.56 92
| acetate
35
Dimethylben 37129'87' 2109.00£0.00 — ;?6‘ 121, Ms — — — — 8.13+2.65 —
zyl alcohol
. 124. 109,
Guaiacol 90-05-1 185300:000 1861 2 MSIRI 8521159  — — — - -
(E)-
: 14371-10- 132, 131, 585431  274.05:8 547.53+6
E}llzneamalde 9 2040.11+0.33 2040 103 MS/RI 1833 187 — 0.77 — —
Cinnamy| 104-65-4 2098.00:0.00 2094 133, 115. 92  MS/RI 16.05:01 - 455822 -
formate 8 9
Isoeugenol 97-54-1 2339.00£0.00 2318 1@‘1“ 149 MS/RI 28'77*8'9 — — — — —
o-Eugenol 579.60.2 2204.33:254 164, 149, s _ 3315837 _ _ _
0 77 3
2-Methoxy-
5-prop-2- 501-19-9 2225331560 2225 13‘3“ 149 MS/RI — a8 — — —
enyl-phenol
2)- 69-
Cinnamaide 579469 1g9400s000 1884 131~ 103 MSIRI — - — 3861113  — -
1 77
hyde
Fatty acid derivatives
Hexanal 66-25-1 1080.00:0.00 1083  82. 72. 56 MSIRI 108607 2000e12 3805 1LORZE  yy76s040 2095
€2 . 469.01#1 56120+  884.48:2  214.09+4  210.06:67.  1054.52¢
&2 6728263 1219.00:0.00 1216  83. 69. 55 MS/RI 1000 s gaaa 2 2 10642
2 2.5340.7
Bemyfuran 777693 122600s181 1231 138.81.53  MSR 495613 — 2641031  — 410070 5
Octanal 124-13-0 1286114171 1289  84. 69. 56 MS/RI 2309159 1139120 LSOOG 7914108 6ar252 Bere27
6-
Methylhept-  110-93-0 1334.00:0.00 1338 108, 69. 55  MS/RI 23S 6706202 833:187  7.00:047  1136:274 2'6““
5-en-2-one
Nonanal 1ou10:6 1388.00:000 1391 95. 82. 57 VSRl 1023182 471790 SOSB:66 3612 S04zl 3038
(ZhaHexen 98049 1395274103 1416 82, 67.57  MSHRI o79:22 107365 20032 10718 80410
&2 2548870 1428.00:0.00 1429  83. 70. 55 MS/RI 1826547 6231006  7.68:066 4221080  4.68:115 52014
1-Octen-3-0l  3391-86-4  1440.00:0.00 1450 85, 72. 57 MSIRI 810:073 584245  972:218 9208114 12008372 o491
Decanoic 334485 2261.6742.00 2276  129. 73,60  MSIRI 3878:10. - - 13226386 20802
acid 25 03
() oy
[Ra— 702692 ,e00 0gi020 151, 109, s _ 4749813, 56.91#6.7  3279+41 50.92+3.
" 7 83 29 9 7 44
acid
Hexyl 142-92:7 1266.56£1.33 1272 84. 61. 56 MSIRI - 7074058  515:040 — 2581043  —
B 2277169 1432.00:0.00 1435  96. 83. 55 MSIRI 5486146  — - - 480:041  —
Furfural 98-01-1 1457.00:0.00 1462  96. 95. 67 MSIRI f14e151 1377693 147738 9.34+2.53 -
v
Nonanolacto  104-61-0 2030.00:0.00 2024 ;58 100 MS/RI 231123 16329 910:220 656099 1072452  —
ne
(2)-Jasmone  488-10-8 3940'00114'9 1961 %24‘ 122, MS/RI 20'52*6'5 — — — 23948213 —
aocci:ja""ic 124-07-2 2052.00£2.45 2060  101. 73. 60 MS/RI 38'4%5'2 — — — 21.46£481  —
2‘;33"0"3 112-05-0 2150.80+#2.43 2171 115, 73. 60  MS/RI z9.75¢3.0 go.oeﬂ.? 1718.06112. 59'4‘&5'6 25626418  —
Phenyl 56.82+11. 38.0418.9
e yate 217777 1699.00:000  — 9. 88. 71 MS P — — 3 — —
Lauric acid 143-07-7 2473331058 2497 ;27 129 MSIRI oemsT - - - -
3-Hexenal 4440657  1135.00:300 1146  80. 69. 55 MSIRI - 3774072 301:1.20 3211061  — -
(E)-2-
Hexenyl 2497189 1326.00:0.00 1333  100. 82. 67  MSIRI — 29'34"1'5 — — — —
acetate
Methyl
dihydrojasm 2485198 5578001000 2064 226 158 MS/RI — — — 169.58:3 —
onate 7 83 6.50
Hex-2-enal  505-57-7 1215004000 1213 83. 69. 55 MS/RI — — 4214427  — — —
2-Heptenal ines'%' 1322.00£0.00 1322 83, 70. 55 MS/RI — — 18‘08*2‘6 — — —
(E,E)-2,4- ey _ _ _ _ _
oo 4313035 1495001000 1495 96, B1. 53 MSIRI 4.52+1.26
(E.42)- e
Deca-2,4- 15283 1762001000 1754 123, 81. 67 MSARI - - 6421301  — - -
dienal
Terpenoids
B-Cyclocitral  432-25-7 1625.27+1.03 1611 123 137 MS/RI 6914149  6.30+1.53 és‘%“‘z 3474134 — 1‘07*2‘0
Dihydro-p- 17283-81- 161. 121 9.40£1.6
P : 1835785164 1842 1O MSIRI - 7.68£227  6.03:1.93  — - E
()-limonene  5980-54-8  1199.00:0.00 1199  93. 68. 67 MSIRI - - 6031012  — 12781333 —
7.11,15-
Tetramethyl-
€ Lozoos- 1905.00:0.00 27s. 123, s 249131 gp1p0  ALS222 20162 TOZTET  Tesels
hexadecen-
1-ol
Geranscet 06701 ismonoc0  1sse L 107 VSRl 27531 181607 _ oanzse 190413
177 135. 45.93:12.  96.54+19.  86.2117.  21.2743.2 89.80+25
B-lonone 79-77-6 1939006000 1940 U7 MS/RI - ” g 2 noszr B
22029-76- 161. 121. 24.64:3.9 33.08+7
B-lonol 2 1944006000 1954 1o MS/RI 2 - - - <
Dihydro-B- 3203478 108858144 1051 196 163. VSRl _ 224038  2536:42 2251424 43.62+7
ionol 123 5 4 7 77
B-lonone 23267-57- 103, 123. 3475:93  26.33t5.7  38.63:2.8 _ 221624
o 2 1994074026 1962 13 MS/RI 3 2 3 8.25+1.00 z
6,10,14-
Trimethylpe 505 69.5 2120004000 2131 109, 95. 58  MS/RI 2149814 g77.053  MLSBELA gg7.046 33832140 3.58:02
ntadecan-2- 9 1 9 9
one
yTerpinene  99-85-4 1247000000 1246 o0 1 MS/RI _ — _ _ 0831011  —
Myrtenol 515-00-4 1803.00:0.00 1796  108. 91. 79  MSIRI _ — _ _ 845219  —
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https://pubchem.ncbi.nlm.nih.gov/compound/5354883
https://pubchem.ncbi.nlm.nih.gov/compound/5354883
https://pubchem.ncbi.nlm.nih.gov/compound/853433
https://pubchem.ncbi.nlm.nih.gov/compound/347577
https://www.guidechem.com/encyclopedia/2-methoxy-5-prop-2-enyl-phenol-dic476624.html
https://www.guidechem.com/encyclopedia/2-methoxy-5-prop-2-enyl-phenol-dic476624.html
https://www.guidechem.com/encyclopedia/2-methoxy-5-prop-2-enyl-phenol-dic476624.html
https://pubchem.ncbi.nlm.nih.gov/compound/102861
https://pubchem.ncbi.nlm.nih.gov/compound/102861
https://pubchem.ncbi.nlm.nih.gov/compound/102861
https://pubchem.ncbi.nlm.nih.gov/compound/1549778
https://pubchem.ncbi.nlm.nih.gov/compound/1549778

Identifi- Relative content (pg-kg?)

Compound CAS Retention NIST- Characterist- cation

s Number index RI ic ions(m/z) method GHCz DEZS CBFK KBDH CSGF LLE
(E)-Carveol  1197-07-5  1830.22:0.44 1845 57‘ 109. MS/RI ‘1‘9'25’:3'1 §3'24i4'5 — 14'03’:1“
Phytol 150-86-7 2591.00:0.00 2622 123, 95. 71  MSIRI gLLooel  2596:48 T332 13710 gp991006  —
Geraniol 106241 1838.89:2.20 1847  123. 93. 69  MSHRI - 22A geguza 20972 -
27,7
Trimethylbic 154, 136.
T e 3247403 184400:000  — - Ms 4934146 — - - - -
ptan-2-ol
Aromatic carboxylic acid derivatives
27
Octadiene- 6414278 5593 00s000 2251 ~ 137. 71. 67  MSIRI — - — — 49812234  —
1,6-diol,2,6- 5
dimethyl-
Alcohols
(ZSHexen  grg061  1376.00:000 1382 100, 82. 67  MSHRI sgo:o7g 20531 — — vk
Heterocyclics
23
Dihydrobenz ~ 496-16-2 2380.00:0.00 2389  120. 91. 65  MSIRI 223'6*39' 22'05121' 83'90*13' — — 8228.95ﬂz

ofuran

RN AR IE]; 38T C5 — C25 TEMIKEIE K A H BRI AR AR VA VY — 4R OR B I 1) T4 3 % 4 4 i AR
B i % (Retention index); “NIST-RI"#7< NIST #rifE{f B #54L; “Characteristic ions™ 5 NIST #xif i AL AT
¥ 3 A LB BT MS: USRS E; Rl (REIREEE; STD: hrifknl %€, GHCZ KRB LLTER; DEZS
REZ R, CBFK AR 1, KBDH AR ATIMERLL; CSGF MRAELILIE R, LLE R4
“—’indicates not identified; The first-dimension retention time of the C5—C25 n-alkane series and benzyl
benzoate standard solution was used to calculate the retention index (RI) of each component; “NIST-
RI”indicates NIST standard retention index; “Characteristic ions”: the three main fragment ions matched
with the NIST standard spectral library; MS: identification by mass spectrometry; RI: identification by
retention index; STD: identification by standard compound; GHCZ: P. ‘Guhong Chuizhi’; DEZS: P. ‘Duo E
Zhusha’, CBFK: P. ‘Chongban Fenkou’; KBDH: P. ‘Kouban Dahong’; CSGF: P. ‘Caishan Gongfen’; LLE:
P. ‘Liu Lv'e'.

22 AEmMEBENEEREL MRS ZREKS T

Fe TR BOAIRS & AT E R 0 (B 3), 55— ERI N 47.5%, - F
734 29.5%, BiFE RIFTIRREIL 77%, KT 60%HIBEHE, LA RU MR AR 1245
EHFIE(Guo et al., 2022). 2 = FE I STk N 17.5%, BAHAR, EHZE— P4 58 7l
PN ERR RBETE MR G S, BRI TR N, &al-2-Cmme Y .

FEF I o3, IEHEREA PC i A A L0EAL T\ B E N EEH R R, &IFE
N R RMEROY, OREETEE. RN, AR, KHRNE. LRV X
ANAHERE . 40 T30 So-2-CUfie . WE T &M T &Ey. KR RIERH IR VR
(4), LBRPIEERR(2) M BEBUR FDRH I K L5 HoAt it F X 23 JT R (] 3A A1 B); & 3B 1 C
RS RS (3) A T A By (10) 2 B AL B I 1 2k, BN 1 Bl N SRR IR (5);
B8 3B 1912 SRS R E A AR HEE(11), SERE R B R H (1), L ER A
5 = Z R Hn B A dh O, TEm OB IR IR, I 5 Hofh wh R X 20 P oK

NI B SRR B (0 20 RO AR, S 2 B 0T et I 11 o 2 R R il o i3 4T
RI A3 1 (K 3D), 6 b FAAE AT 73 N R SE B 2L R KLy — 38, Zh =k
NG ZEURW ARG 2K
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8 ) 5 o v . | L
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: N30 10 LA S e S e e
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(A) PC1 I PC2 W4 Fm; (B) PC1 f1 PC3 K4k FmK; (C) PC2 f1 PC3 K4 FmA; (D)
FEER MR R FOMRRRHFE . BTSN AEE. BrRRF TR
gy KRR 2: CFRPIHEENE; 3 PEERE; 4 JKHIER VR, 5 LMW, 6: SaUNEERE; 7: 41 I3 KT; 8:
RE-2-CUERE 90 T &M, 100 THB; 11 FHEE. ARG AEEE 1.9) 8145 & ((5-1.7); GHCZ
REH L DEZS AR Z 2Rk, CBFK AAREMH 111; KBDH AU KL, CSGF KL= H; LLE
RE/ R,

Figure 3 PCA and cluster analysis of the relative contents of volatile components from flowers
of six P. mume cultivars

(A) 2D type of component plot of PC1 and PC2; (B) 2D type of component plot of PC1 and PC3; (C) 2D
type of component plot of PC2 and PC3; (D) Cluster analysis of main volatile components. Violet axis
represents the score of the cultivars. Orange axis represents the loading value of the compounds.
Numbers represent the major scent components: 1: Benzaldehyde; 2: Cinnamyl acetate; 3: Cinnamyl
alcohol; 4: Benzyl benzoate; 5: Benzyl acetate; 6: (E)-Cinnamaldehyde; 7: 4-Allylphenol; 8: Trans-2-
Hexenal; 9: Methyleugenol; 10: Eugenol; 11: Benzyl alcohol. The color of the heatmap ranges from orange
(value, 1.9) to violet (value, -1.7); GHCZ: P. ‘Guhong Chuizhi’; DEZS: P. ‘Duo E Zhusha’, CBFK: P.
‘Chongban Fenkou’; KBDH: P. ‘Kouban Dahong’; CSGF: P. ‘Caishan Gongfen’; LLE: P. ‘Liu Lv'e’.

23 FRSMBIENERELER S

FRFE %44 & 1 7 BIWAR R 347 OPLS-DA Zp i kB, HABRATER(RX) N 0.96,
RAR AU A Fa E(R2Y) N 0.792, BATIINAEEU(Q?) N 0.631, it 200 K EH#HAGL:, R? 59
HIRARAE s 0.196, Q7 [HIVHZE SN I AC RUN-0.717, SRIIBAILA S5 R nT {5 (B 4A).

J£ T OPLS-DA #fY, 1+ &1k &4 1) 4 & # 2 M # 52 (Variable Importance in
Projection, VIP), J#HiAA VIP KT 1 FIALAITEX 43 AN FIFE AT H A 535 swk(Li et
al., 2021). :fiidkt 10 i VIP (E KT 1 k&K 4B), BFRHEE. THM. KRBT
B CFRPIEERR. PIEERE . ORI, 4-M N R . R R -2- O I A s X AR I,
HRAWTTER R 0.62. H, BxrA-2-C)aMEE T RIRATAES, Hi 9 Fib&YE
TN ZIRYIT . X LAl S 0T 682 T B ) SR B 5 22 57 16 3 247 o LAt
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Figure 4 Orthogonal partial least squares discriminant analysis of volatile components from
flowers of six P. mume cultivars

(A) Model replacement validation for OPLS-DA. (B) VIP values for each volatile components(VIP>1).

X 10 FhoCHEZE F A SR EAF S A S EATEERER 1), KHBENTE
REB RSz —, ENGE DS (24 522.60 pg-kg™), 7E %1 = H b £ A% (14672.19
ug-kg™). RET EFMH S EAEE LR P i (10 429.78 pg-kg™), (EIE [RIFEESE L EH (4
922.99 ug-kg™") A AR, FEIEL BRGSO R BT F] A B . KHRRES O
PR PR PR3 E AR b & Bt i, 0 5 223.68 pg-kg™' #14 306.83 pg-kg™!, HA
R ARH AR 2R R IR 2 AR A (K(260.94 pg-kg™), LERAIFERRIE NS
H AR (84.27 ug-kg™). WAHERE S Z BRI 1 U S BUME S SRR e Pk R/ E B AL
T (3 1568.93 ug-kg™), TE/NLREHRERAK(11.83 pg-kg™); MM, ZEEFEETE NSk
= 1 (2 998.41 pg-kg ™), 7R ARG (K (108.21 ug-kg™"). ZE L, AEMELE SRR S
BESBOTR R ERIE B R R, XM SR AR T R SRR R SR it
24 FRSMBIENFESTS S

I R SCERTS B 45 FRE R AL G A SR AE (Van Gemert, 2011). THE 45 Fiib &
WSOV B2 1 (OAV) 5 A6 SRS 1l (ROAV) (£ 2). 454 OPLS—DA 434 (VIP > 1)1k
1 10 FIOCEEE S, W RGER AL MR I TTERERIE . AN OAV S5 50K E, KHIE
ik BA B OAV (41.92-70.06), JuHAE NGNS B b Bk 535, TR &1 F,
TEBE N OEFRSY, E2A AT OAV s 4R EEEA 2.1 RS e fn k4
HR ISR (OAV 435110 15.32 1 28.71), ¥k A 5 WAL A, WAERETEH 4 E A+ OAV
EA 41.03, EAbE AL, LBEHE B OAV F145(0.30-8.24), {H IR FIIE &5t Ff X 43 B
HEETHR, RA-2-CFBERSGE TR OAV 1 (12.86), MEFHEESL ., XEYFF,
RS AT (A T BBy WAERE)ES L E R fOIRL. Ba RS s, miE
BE R (2K F S . CFRNHER)NZE SR . ZERRD . NGRS A A A 4

AN SRR RRAE A S22 S 83 - 7 ROAV 20 ffr i, S 3Ky 11+ LA 2E,42Z-%% — J#51% (ROAV
=1.30) KB Ky, EIMAEMN GRS R e R, B 20 A P A AR K (ROAV =
0.06) 5 Mk ok 55 M A 805 % Ll DR AT R 21 Hh 2K FE I (ROAV>1 st T it vy A - & /K,
Bz R BA s d S sk R X B . Ak, COBRAAERE . PIRERE K & R-2- A
2 VIP>1 [l B 7E ROAV g ME MY, #7E R a &S 2 R e ma. e
RN . R AL FE R A L2 SRS (0.1SROAV <) BB 7E 7 S 5 (ROAV<0.1), i 5 ]
TER R E R ER G Z .

© 0000 Chinese Bulletin of Botany



R 2 MRS ARRR, & BEE & AN &R
Table 2 Analysis of odor characteristics, odor activity value and relative odor activity values for volatile

components from P. mume.

Compou Thres- CBFK KBDH DEZS GHCZ CSGF LLE
-nd hold Odor description ROA ROA ROA ROA ROA RO
name (hg-kg") OAV v OAV v OAV v OAV v OAV v oAV Ly
Benzald 55009~ sirong sharp sweet bitter %63 046 5161 141 5413 039 5935 090 4192 213 00 g5
ehyde almond cherry 7 6
Methyl phenolic wintergreen < < _ _ <
benzoate 73.00 almond floral cananga 0.57 0.01 0.79 0.02 0.35 0.01 022 0.01 0.56 0.01
Ethyl fruity dry musty sweet _ _
benzoate 53.00 wintergreen 246 0.02 112 0.01 1.47 0.02 1.60 0.08 3.28 0.03
Benzyl seaop  Sweetfloralfruityjasmine 4 o1 004 471 013 657 005 030 - 386 020 824 006
acetate fresh 0.01
Methy! 40.00 wintergreen mint 164 0.01 270 007 058 = 131 002  — — 107 001
salicylate 0.01
Benzyl floral rose phenolic < < <
alcohol 2546.21 balsamic 0.42 0.01 0.64 0.02 0.53 0.01 0.87 0.01 0.76 0.04 0.53 0.01
2- .
floral rose dried rose < < < < < <
E:sgly'e‘ 1000.00 fiower rose water 002 4 0.04 0.01 0.02 0.01 003 g 0.02 0.01 004 g1
Creosol  30.00 spicy dove vanilaphenolic g6 o5 718 020 497 004 028 042 002 587 005
medicinal leathery woody 0.01
Methyleu sweet fresh warm spicy < < < < < <
genol 820.00 clove carnation cinnamon 0.20 0.01 0.10 0.01 0.48 0.01 0.09 0.01 0.04 0.01 0.45 0.01
Cinnamy sweet floral spicy balsam 18.6 <
| acetate 150.00 cinnamon 3 0.15 28.71 0.79 19.42 0.14 4.94 0.08 1.50 0.08 0.56 0.01
. 2264 3647. 100.0 2900. 4171. 1969. 100.0 252 19.6
Eugenol 2.50 sweet spicy clove woody 07 18.38 80 0 95 21.03 91 63.58 20 0 190 6
Cinnamy sweet balsam hyacinth <
| alcohol 77.00 spicy cinnamic 8.35 0.07 17.47 0.48 17.64 0.13 41.03 0.63 0.47 0.02 0.15 0.01
Benzyl faint sweet balsam oily
benzoate 341.00 herbal 6.75 0.05 15.32 0.42 0.77 0.01 1.02 0.02 3.80 0.19 1.86 0.01
. phenolic smoke spice
Guaiacol 2.00 vanilla woody — — — — — — 4.26 0.06 — — — —
(E)- i
- sweet spice candy < < <
Cinnama 6000.00 cinnamon red hots warm - - 0.09 0.01 0.05 0.01 0.10 0.01 - - - -
Idehyde
Isoeugen sweet spicy clove woody
ol 100.00 carnation floral - - - - - - 0.49 0.01 - - - -
fresh green fatty aldehydic
Hexanal 22.80 grass leafy fruity sweaty 1.71 0.01 0.51 0.01 1.75 0.01 0.48 0.01 0.52 0.03 1.15 0.01
(E)-2- green banana aldehydic 10.7 12.8
Hexenal 82.00 fatty cheesy 9 0.09 2.61 0.07 6.84 0.05 5.72 0.09 2.56 0.13 6 0.10
2- .
fruity green earthy beany < _ _ _ — =
::mylfur 5.80 vegetable metallic 0.46 0.01 0.85 0.01 0.71 0.04 0.44 0.01
waxy citrus orange peel 14.3 10.8
Octanal 0.80 green herbal fresh fatty 9 0.12 9.89 0.27 14.24 0.10 28.86 0.44 10.80 0.55 4 0.08
6-
Methylhe citrus green musty < < < < <
pt-5-en- 68.00 lemongrass apple 0.12 0.01 0.10 0.01 0.10 0.01 0.23 0.01 047 0.01 010 0.01
2-one
Nonanal  2.80 aldehydicrose freshorris 212 g 47 4309 036 1685 012 3654 056 1801 o091 10 o10
orange peel fatty peely 8 0
(2)-2-

. green cortex leafy green < < < < _ _ <
gilexen 1 359.30 bean 0.06 0.01 0.03 0.01 0.05 0.01 0.03 0.01 0.02 0.01
&2 . 30 fresh cucumber green leaf ~ 2.56  0.02 141 004 208 002 475 007 156 008 173 001
I-Octen- 19,00 mushroom earthy green 097 001 092 003 058 = 082 001 120 006 065 001
3-ol oily fungal 0.01
Decanoi 10000.0 unpleasant rancid sour _ _ _ _ _ _ < < < < < <
c acid 0 fatty citrus 0.01 0.01 0.01 0.01 0.01 0.01
Hexyl fruity green apple banana < < ~ <
acetate 000 sweet Y - 009 g01 008 o1 T T

sweet woody almond < < < < < < <
Furfural = 3000.00  fragrant baked bread 001 001 - 0.01 001 %2 001 o001 001 T -
v-
coconut creamy waxy < < _ _
zl;r(;igol 27.00 sweet buttery oily 0.34 0.01 0.24 0.01 0.61 0.01 0.86 0.01 0.73 0.04
Octanoic fatty waxy rancid oily < <
acid 3000.00 vegetable cheesy - - - - - - 0.01 0.01 0.01 0.01 - -
Nonanoi 8800.00 waxy dirty cheese cultured 0.01 < < < < < < < < < _ _
¢ acid : dairy . 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Hex-2- sweet almond fruity green <
enal 30.00 leafy apple plum 0.14 0.01 - - - - - - - - - -
(E,E)-
2,4- fatty green oily aldehydic <
Heptadie 15.40 vegetable cake cinnamon 0.29 0.01 - - - - - - - - - -
nal
(2E,42)-
Deca- fried fatty geranium green 160.
2,4- 0.04 waxy 50 1.30 - - - - - - - - - -
dienal
B trose oxide sweet tobacco
Cyclocitr 5.00 - 279 0.02 0.69 0.02 1.26 0.01 1.38 0.02 - — 1.41 0.01
al damascone fruity
Dihydro-
B-ionone 1.00 woody floral amber 6.03 0.05 — — 7.68 0.06 — — — — 9.40 0.07
Geranyla 44 g fresh green fruity waxy - — - — 0.22 = 048 001 016 001 013 =
cetone rose woody 0.01 0.01
128
dry powdery floral woody 1231 100.0 3038. 13791 100.0 6561. 100.0 1575.
B-lonone 0.007 oris 571 0 57 83.30 3 0 43 0 7 80.02 385 100.
()- i
! terpene pine herbal < _ _ _ _ _ _ < _ _
tlmonen 1040.00 peppery 0.01 0.01 0.01 0.01
- oily woody terpene _ _ _ _ _ _ _ _ < < _ _
zerp'”e” 100000 |oronflime tropical herbal 0.01 0.01
Myrtenol  7.00 woody pine balsam sweet — - — — — — — 1.21 006  — —
mint medical
®- 250.00 caraway solvent spearmint — — — — 0.09 = 0.08 = 0.30 0.02 — —
Carveol . . 0.01 . 0.01 : .
delicate floral balsam < < < < <
Phytol 640.00 powdery waxy 0.1 0.01 0.02 0.01 0.04 0.01 0.17 0.01 0.06 0.01 — —

. sweet floral fruity rose < <

Geraniol 75.00 waxy citrus 0.12 0.01 0.36 0.01 0.16 0.01 — — — — — —
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Compou Thres- CBFK KBDH DEZS GHCZ CSGF LLE

-nd hold Odor description ROA ROA ROA ROA ROA RO
name (ng-kg) (J\Y v 0AV v 0AV v 0AV v oAV v oAV iy
(2)-3- fresh green cut grass < < <
Hexen-1- 100.00 foliage vegetable herbal — — — — 0.16 0.09 — — 0.14
ol oily 0.01 0.01 0.01

CORIRARKIE; BRI R SRR S % Perflavory $3f E (http: //www.perflavory.com/); LA_EBIE
BRI, KB GRRIEARA B wRE S ET %) (Van Gemert, 2011); GHCZ X% 41 3 4%; DEZS 1K
K Z UM, CBFK AR E I 1 ; KBDH AR, CSGF REZILER; LLE REAGHE.
“—’indicates not identified; Odor descriptions of volatile compounds were referenced against the
Perflavory database(http://www.perflavory.com/); All reported thresholds were determined using water as
the medium and are sourced from the Compilation of Taste Threshold Values in Water and Other
Media(Van Gemert, 2011); GHCZ: P. ‘Guhong Chuizhi’; DEZS: P. ‘Duo E Zhusha’; CBFK: P. ‘Chongban
Fenkou’; KBDH: P. ‘Kouban Dahong’; CSGF: P, ‘Caishan Gongfen’; LLE: P, ‘Liu Lv’e’.

25 ETESHIR OAV EHEANHT

NHEE—BIRTT 6 MNEFIER IR YR LRSS, T OAV>1 IES MR OAV 18
BT BRSO, 4RER 6 MBI NFI R (E 5). B REfEgLER . Ik
ROAMELOIER, =HAELZAE OAV HAMR LRSS 8. Hh, ka5
TR E RN K, B - BEEFRTENEL. ELEHNE S5 %0 KA, BERRK
oy EAFE S PR UREER) OAV {H i T KL 5 4L A, 1 AERE Y OAV R AR X 4
. 55 R EIR . ANEEMZERN, —HRNA ML 0. R p-KY
i) OAV ¥ 53w T HAth il 7, R B (EIX L i Fh b ) B W i &S 5Tk e,
INERES 2RI B i, A RAUREBONARLL, IR OB S 5 1% R A, (HHE 2E,42-
& IRIET) OAV MH 23 i T /NS 2 2D, o H S R & S A 2= 5+
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Dihydro-B-ionone

B-Cyclocitral

|

Methyl salicylate
— (E)-2-Octenal
u (E)-2-Hexenal
I Benzyl benzoate

Creosol

Benzyl acetate

L1 . 1-Octen-3-ol
Hexanal 4.2
Ethyl benzoate
27
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R NRZL O (E 4.2) R O (E-2.0). BN DE 3 MEE . EFERRIRCERH log10
BEATIH—4k. CSGF AL EFy; KBDH LM KLL; GHCZ AR & LAy, CBFK AARE Mk [; LLE
RF/ 4%, DEZS [REZE R

Figure 5 Heatmap of OAV>1 VOCs and hierarchical cluster analysis of six P. mume cultivars
The color of the heatmap ranges from deep red (value, 4.2) to deep blue (value, —2.0). All data represent
at least three biological replicates. Floral volatile emission values were normalized by log10 transformation.
CSGF: P. ‘Caishan Gongfen’; KBDH: P. ‘Kouban Dahong’; GHCZ: P. ‘Guhong Chuizhi’; CBFK: P.
‘Chongban Fenkou’; LLE: P, ‘Liu Lv’e’; DEZS: P. ‘Duo E Zhusha'.

3 itig
3.1 ATD-SBSE-GCxGC-TOF MS HiR B ZREHEXEE L PRI E

LR, MACHE RV IR B AR WD, S iR S5 HELH R FEE.
FH, Sil%F(2005)K H TCT-GC-MS HiA M EE 5 MRy H A 2 37 sy b J5, Zhang
%:(2019)i@i HS-SPME-GC-MS iR, £ 8 MLl R H 31 FhE & MRSy, A5 17
RN EIEY. 10 FEITRRAT AN 4 FhiEtb &9 . AWF7NiEH ATD-SBSE-
GCxGC-TOF MS HARMHT T 6 ML SR e E 4y, Je4 e 70 FidgE R MRSy, A
FIRZRN RIS 24 Fh, NRITERATAEY) 27 Fh. #5025 16 Fh, LA IS BEHERIRATEY) . BEIEA
IR AT E 1 Fho FEBEMEE LRV b, ARHE TR 4 5 24 B3 AT iR . —
J5 1 H KT ATD-SBSE-GCxGC-TOF MS AR #: SBSE Mtk SPME H A7 mi#
H [l S 26 (5 9255, 2006; BRARFISE, 2011), AIA 20E S8 & 215 K M Rsy; GCxGC-TOF
MS ) 4k IEAT 50 B R 455 R BUS R AL /) (VF EIRESE, 2001; FRIRIR%E, 2018), fit/r Btk
4t GC—MS M Ao it L, anARF i AU R 7 T Fm AR T 7 &R, e T
BT AEAEEAE A o A B (48 T 7 A I (22BH, 2016). Bhah, AL 12 IR RHE & )
JR IR B AR S o AT SR P VR AT B SR A, 36 I il TR 4 22 ) LLRR TS PA) i A7 25 1 4
N T 5 4 T 1 52 BIMEAE PRI 2 AR ;T 002 SR 32 A 3R AR TS B4y o IX— VR
7 S AT RE S EURME T 2K RS IR & 2 e m, RN R RN 40%—60%, H53CHk E
SRPE SRS T SRR 5 S IHOE A BT A F REG AL, 2014). i 54655 (2024) 0 i
SR EEOR I, AT FCAE /NGRS 2 B B T BR AT AR S R I S 0 2,3- A
IR AT A HTS R A T AN SR P s A7, 3 DR SR T B
(R3320 2 0 AR H BB B 0 A A O R TR, 1 S R S 1 22 S BT L
32 ETZTEMNHERSEHEYMRAIRASSHR

DX 3 T4 GeAN Mt & B AR B A AT A B, A TR R F 2 AR B S it i e
I 2 AR 2 R SRR IGAIE =P 7 b AT 508 7 M. 15 %%, @ik PCA Al OPLS-DA M 70 FlifE &
PERCAY I 11 R BERSr K 10 Bl VIP>1 106k 22 B sy, DL G o — 4 S HE 5 (16
=M. HHE PLS-DA, OPLS-DA REfSIG TN AL 55 5 1E A2 AR 43 B, AR AU et s o, HL7E4b
K N A8 A I LI A (Bylesjo et al., 2007). SR11, & SAHEAUI e T4 &4 4 &
EEHESBEE DI Flin, ERMARGLIERSF T, T OAV 1 ROAV 4T 1l
X 73 1 &L SR SR (K5, 2020; #Hih 5, 2024). Aitk, AR FLdE—P 5] X OAV
1 ROAV, L&Y & BHAL N E TR E, AMTIRHIE T & . B KPS & 5T
BRECR ISR M . B, 25T ORIk i f et i o S L e Tamk B, 83 2 IR
SIATIAIE T AN [ ol (8] 75 ASCRRAE (19 23 25
3.3 FARXUAYRBAEBTSNEGERSSRMEERNRER

KNRRWE TR 2046, 1B SIEERRG BN & AR A0S N A A AR S
ThEEZVIFISC, FLAEAS AR ) b P 0 (¥ 22 S 0 A 5 AR AL BB AR 25388 IO SRS (R BIL(LG et
al., 2024). fEMEERFSFTEH, ZBUEWRIZOIER TR . CA P FRIESE, WIEES
RS B 2 VR T RAL A Li 25(2023) 0 348 H ) il Rl R B S 28 SR 4y, R S . T
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oy AR, X EJE T RE ER; Wang £5(2021)#E— 45 H, JE RS . 5 B ER H G
TEBYSEIRA R E 6 MHELE SR A S BT 1%, AU 3 B R AR
Yy, BRI SN . AR RS TN T RS RAEYE: E AR SR, 28
IR ZRAAE DA & B3 5 P8 20t £ S 17 (95.73%—98.42%), ENIE T %11
HEAE 20 B o 1) v AR <7 M (45 45,2024) . 641, OPLS-DA #ERS G H i 10 Fh VIP>1
MEFUEVWERE. TEHED. KHRFRES)WARZHETRNERSE, —PDRNZ
FYRANRMGACE S TRy, B2 SRR A& S22 5 ) T R
34 HEEBRSYRNBRERBKNBEETEIN

BN AL D 0 i AN R AE A B T ERR B . Wang 55(2021) KL (E)- AL |
KR RS ) SIRE R . ARG, Li %5 (2023)2T OAV - HriH 7 K g, T#&
M. 4-MNHEER S O FLAWITE 6 /NS Fh s 2 57 5Tk, Zhao 55 (2025)d il /84 B 20 2%
WESEZR I T & By R 2 fl A B AE M S B RRE ) i . 7E LR AUt b, AHF 5T
R ERIEHEE . LR ARG FI R BETE R T A [FIAEAE & SURRIE 7 T A BRI mamk, JF
HIREMAE T % H B-5 % 2. 2,3- A IR IR By SR R R R4 4 (Wang et al,
2021; Li et al, 2023; Zhao et al, 2025). FSTTHR /7T, B-5 % R E N —FhBAT $L AL S
A E AR B E 95 & B, (6 RS NS A SR P A S B 21.35-33.15
pg-kg™, ML SEMEAE “EE 7 5 IeE T BB RE B HEAEH . fEARELThRE T T,
2,3- EAIRIE R A — R E BRI G B TT, |2 ARE T 2R B RS R4
525%) 5 (Bertolini et al., 2010). 40, ME FRHEYIHEFR A (Conocarpus erectus)+142
U ZRA G AR B R B P BRI BUHE R SR 0E : (FR I S, 2019). AWFFLH) 4
AL SR IR B Z B oy, N R AE AL e 2 AN SR A T I e R Sl . — SRR
i HE TG 2 SR TR PR 0 S AT A9, SRAFTER F S vT 1 S N VRS 5 2 IO R A B 1 2 (R 3R
ik, GBI A, T R SR B A PUA RS PO T (B R IE SR, 2015), HATRESE—E
FERE AR AR AT A R 15 5 ThRE, S5 1REMEINE R P S hum A Bt 2.
35 MRBERSRRRE

AW FEATAFAE LA R R BR Atk SR i 1043 7 o5 36 1 1 2 B, i 48 ml 3 3 76 R [R) 4 4
J—HWNZ AN]SR, 30 A & SRR B R A FITE I s A2k . IR,
ATD-SBSE-GCxGC-TOF MS £ R B A m R B, H)i =HFi7EH Ny 50-500 amu, i&H T
5 DLAR A5 R VEW TR ARSI, (K AR AN RS e A P Rl RE A7 CE DL 2, AT id e 1k A
JE PR A5 R PR 2R AR e . BeAh, BRIE [ —Hh AURAE, (HR R HEIR. RIS N T4
FARBEBIREE, ARG TAROCHENT BT 5 5 &SR R 58t s A T
Sk = S A 2 BRI AR AT IR BT R T R AR AE B M@ AZ O RS SR, R GWAS Y
QTL SENLZI A SR A IR L ], AR 75 0 Fhric 5, a1 8 Fiigfit
(/T

Y3 Tk 7=

FHRLL SERRSER . T BRI PRSI SG SRER: o Bl $RE S0t A
IR AR TRakE: ZIE  RABSOR S, Tk SRR AR, SRR SR, BT
HHE A BB S I 1 1 LRI R S H AR BAS o
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Analysis and Identification of Floral Volatile Components
Among Different Prunus mume Cultivars Based on ATD-

SBSE-GCxGC-TOF MS

Jinhong Li, Jialu Guan, Xiang Li, Shengwei Zhang, Jiahui Li, Tengxun Zhang*
(College of Landscape Architecture and Art, Northwest A & F University, Yangling, 712100, China)

INTRODUCTION: Prunus mume, a traditional famous flower in China, boasts diverse
cultivars and extensive applications, and has emerged as a model plant for investigating
the synthesis and emission of benzene ring-containing compounds. However, the
differences in floral scent diversity across P. mume cultivars have not been systematically
clarified.

RATIONALE: This study employed automated thermal desorption—stir bar sorptive
extraction—comprehensive two-dimensional gas chromatography—time-of-flight mass
spectrometry (ATD-SBSE-GCxGC-TOF MS) to analyze the volatile organic compounds
(VOCs) of six flowering P. mume cultivars at full-bloom stage.This not only provides a novel
analytical method, but also is expected to offer valuable references for floral scent breeding
and the expansion of commercial products derived from P. mume floral fragrance.

RESULTS: A total of 70 volatile compounds were identified, encompassing 24
phenylpropanoids/benzenoids, 27 fatty acid derivatives, 16 terpenoids, one aromatic
carboxylic acid derivative, one alcohol, and one heterocyclic compound. Among them, -
ionol, 2,3-dihydrobenzofuran, and methyl dihydrojasmonate were reported in P. mume for
the first time. Phenylpropanoids/benzenoids compounds dominated absolutely in terms of
relative content across all tested cultivars. Principal component analysis (PCA) was
performed based on the relative contents of volatile components to achieve preliminary
clustering of the six cultivars. Ten key differential components with variable importance in
the projection (VIP) values greater than 1, such as benzyl benzoate and benzaldehyde,
were screened out through orthogonal partial least squares-discriminant analysis (OPLS-
DA). Combined with odor activity value (OAV) and relative odor activity value (ROAV),
characteristic substances contributing greatly to floral fragrance, including eugenol, B-
ionone, benzaldehyde, and 2E,4Z-decadienal, were further identified. Based on the
clustering analysis of aroma substances with OAV > 1, the six cultivars were divided into
two groups with similar aroma characteristics: the first group contained ‘Caishan Gongfen’,
‘Kouban Dahong’ and ‘Guhong Chuizhi’, while the second group consisted of ‘Chongban
Fenkou’, ‘Liu Lve’ and ‘Duo E Zhusha'.

CONCLUSION: This study systematically screened the characteristic aroma compounds
of different P. mume cultivars, providing a high-sensitivity and high-resolution method for
floral scent profiling of P. mume and offering a basis for developing commercial products
with distinctive fragrance characteristics.

Key words Prunus mume, floral aroma, volatile components, ATD—SBSE-GCxGC-TOF
MS
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Analysis and Identification of Floral Volatile Components Among Different Prunus mume Cultivars.
Using ATD-SBSE-GCxGC-TOF MS, 70 volatiles were identified from six P. mume cultivars. PCA achieved
preliminary clustering, and OPLS-DA screened 10 key differential compounds. Based on odor activity
values, eugenol and B-ionone provide distinct spicy and sweet notes to P. mume flowers and reveal
cultivar-specific aroma modifiers. The six cultivars thus form two groups with similar aroma profiles.
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Figure S1 Comparison of one-dimensional chromatograms of benzyl benzoate between the
reference standard and P. ‘Kouban Dahong’

Red: benzyl benzoate reference standard; Blue: benzyl benzoate from P. ‘Kouban Dahong’.
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