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Abstract: On 13™March 2023, alabastrum of Prunus mume f. viridicalyx were collected in Changxing, Zhejiang province.Volatiles were extracted by
headspace-solid phase microextraction, steam distillation and supercritical carbon dioxide, and analyzed by gas chromatography-mass spectrometry
(GC-MS). The results revealed that there were 57 compounds extracted from alabastrum of P. mume f. viridicalyx belonging to 9 classes, including
aldehydes, alcohols, ketones, and alkenes by three extraction methods. Benzaldehyde, nonanal, farnesol, benzoic acid, a-amyrin and D-limonene were
identified as the main volatile components with benzaldehyde exhibiting the highest content. A total of 21 compounds were extracted by
headspace-solid phase microextraction, consisting of aldehydes, alcohols and esters.30 compoundswere extracted by steam distillation,mainly

comprising esters, alkene, ketones and other water-insoluble compounds. Supercritical CO,extraction resulted 30 compounds predominantly
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long-chain alkane and ester compounds. The experiment demonstrated that supercritical carbon dioxide extract had higher wax content, combination
of headspace-solid phase microextraction and steam distillation proved to be more suitable detecting plant aromatic volatiles.
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ZREEAE Prunus mume f. viridicalyx 3% F} Rosaceae 25 )& Prunus J&H/NTAR, WHESHANS 4., 5
MERIR AT FIREWT . o5, 2. HidbSsut, PR )2 A RBRISRIZ R . SREiER =
WAR, BERTVEATEITR, IR —MEg g, BllcRTE (REHNH ) (RFERRE) ShiREdzigd, Bf
BRI A TRk, HHH IR kR . IR AR R S HORIREIED s ARPCRTE (PE 2 )
e, AR A I, HAEEh A EENEL NS . EEZE . H2E. RNREERMER ST, Kb DI
SRFEMZRN RIS LU T I 22 R EW I & Bia ™, IR B LR EARIR. b
fil. TEBRIAP B R FHIRENNA SR I MR SRS IhRE . HAT RN T .

IAESR, ENAMEE RSN, FEEPTEP A RS2 o T, S HAE R My
BIWFIE IR WA , SCHR A 2> B8 U+ Chimonanthus praecox . 754 P.mume var. bungo., 111#k P.davidiana %
AHAE AT 2 e o o 10 (HHAE 5 M o B2 ) S SR S e A o A 2 e . SRR %
& WK, R, MU FER, HAWMKIFSE=MIFEE . B, MWHEL R R0
WHIEIRZ , IKZES 7RI ( Steam distillation, SD ) | ]I} 2818 AHE ( Simultaneous distillation extraction, SDE ) |
PR 2% ( Vacuum distillation extraction, VDE) | TiasWRftyE ( Headspace adsorption, HAS ) . ThZs-[EAH%
M (Headspace-Solid Phase Microextraction, HS-SPME ) | #2884 ( Ultrasonic extraction, UE) . #8
i 5% CO, ZHL: ( Supercritical CO, extraction, SFE) ZEIAN A, HEADEHS . AEREBT X550
PER MRS PRSI T & BA 2B R, M P IR R B R 2, A FMRBUT AR FEARRE, B
BENIEL TR —3, ZRERE, HuimoiE.

A5 R M SD . HS-SPME Hill SFE =Fhi I ZE U IE IR MU SHHE L YRRy, FR4h & GI5- BT IR
ARXSHIE A BT LT, BTEAR I T ARSI R Y 40, TR RER e (R R Mg 4
KRG IRIUTT T, AR P AT & PR R 3%

1 MRS *

1.1 FEMH S5

LREEMRAERE, 2023 4F 3 H 13 HREWNLARKSEARTEE AR A AR, 5 50 g #rlfanlceE T 1
A PE A4S, BASCTIN 10 g, ISR E G r B T, 5 ke, ke, £ Tedia 247); JoKGRER
W, Al ERREA T, AR, 4 99.9%, MUMNBLESARARR A,
12 FENSESEE

[ AT A B, 100 pmDVB/CAR/PDMS ZXH(3L, Supelco A ) ; Spe-2 Ml HR CO, ZKBUY,
AppliedSeparations(ASI)Zy A ; AIGIRIEIRAE, FIRUHRAEWRHAR AR, 7890A-5975C SAHIE- ke HIX,
EEZHHCRHT AR A, AL204-1C BB RF, E: 0.001 g, Hijd: Mettler Toledo 2V H]; TC-15 £
fEHn S, T TOHEEITEA s DW-2030 I XA, UM R IRBUGEAR A0,
1.3 WRFE
1.3.1 Tx-EHHKFERE (HS-SPME)  FREL 15.000 g ZFEEMEAERS INE] 50 mL ZXBUHY, 15BN 4R
WP RIS, 80 T, WEKHEE]A 60 min, REGERG, BAREBCLIENSH AL, T
GC-MS 77#7.
132 AK#EAEMEE (SD)  FREL15.000 g LEEMEEFTAN 500 mL [RIERLH, MIAFIBKELSMH 2/3 4b,
NEAETRE A 3 h, ENPGREEHR 102 C, BEEMMHZELR M. WBUCEESIRER M 50 uL, T 2 mL
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IECHEH, A 0.200 g To/KBREZEMAGK, It 0.45 um AHLIERE, 24T GC-MS 5347
133 #iE R CO, Bz (SPE)  FREX 15.000 g ZREAEAEET NI 50 mL #ilG 7 —EbBRAERGE T, B A
BUEE A 40 T, ABUESH 30 MPa, ABUHEA 2 h, WCERKRGY, FRELS0 mg FESh, T 2 mL & W5
Hr, N 0.200 g TEKBRERENIEK, i 0.45 nm HHLENE, HEIT GC-MS 43#7.
134 GC-MS W4t {aif+E Agilent J&W DB-5MS (30 m x 0.25 mm x 0.25 um ) , #EEECIERE 250 C; JF
IRFRE: PIGATEE 50 C, {%FF 1 min, PL8 T-min' FFE 160 C, {##F 1 min, HLL5 C-min' FZ 300 C,
{45 20 min; BECHEAEEUR UK : 1.0 mL-min™, A/ TR ; ARRTEER 1.0 uL, BEARTEEEU#ENTHE) 2 min,
%t (ED) BFE, SRS 230 C, EHZIEE 280 C, BUFRHE 1.5 V; FEFHERURE m/z 35~ 600,
1.4 HHENIE

Bamasery | SERE bR R WPS 2019, FR4 W FIZ2 & 5% A Origin Pro2023.

2 HERET

2.1 ZREWELMRDIELES

Fl SD. HS-SPME Fll SFE =f ik RIS ML T P IR TE Sy, BB FREmE 1. 4 NIST #%
JFEXFEE . SR8 (A = 85% ) kA b2z nie oy, HORHER TR — iR R i AR & i, 4R 1.
ZAICES TR | FIE 2, =Rkt See iy 57 b &, BIAEIEZS 6 B, BEZE S Fh. miZs 2 b WS 4 Fb.
TR 2 b, JiE% 15 Fb. Bk 13 Fh. % 6 FPRIEIEZE 4 Fh,

TR HAHEAACRANRRE, ERR . Rk . RSO S E R, SRR
.. AE. M AErE, Wb AEE A HAERS . R 1 PITE SR iU, SRR ERE, A%
IR FEE TR, £E =M b A 43 79.41%( HS-SPME ) | 66.99%( SD )Fl1 19.59%( SFE ).
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Fig. 1 Total ion chromatogram of GC-MS of volatile component from P. mume f. viridicalyx
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Tab. 1 Volatile componentfrom P. mume f. viridicalyxby different extraction method

55 HAE /%

w ¥ k&Y CAS R

ES HS-SPME SD SFE

1 ZXHIiE Benzaldehyde 100-52-7 C;HqO 79.41+2.65 66.99+3 .48 19.59+4.36
2 /% Nonanal 124-19-6 CyH ;50 6.38+0.92 0 0
_HHEE - i -2-
3 - L P RER% 2,4-Heptadienal, (E,E)-2-Propenal, 101-39-3 CioHiO 0.2720.06 0 0
[t 2-methyl-3-phenyl-
4 1,2- 78— HI % 1,2-Benzenedicarboxaldehyde 643-79-8 CsH0, 0.04+0.01 0 0
5 L Vanillin 121-33-5 CsH50; 0 0 0.21+0.06
6 g el% Octadecanal 638-66-4 C15H360 0.08+0.02 0 3.02+0.22
7 ZEHIiZ Benzyl Alcohol 100-51-6 C,HzO 0.31+0.05 0 0
8 A ¥KEE 2,6,10-Dodecatrien-1-ol, 3,7,11-trimethyl- 106-28-5 C,sH,0 2.44+0.18 0 11.34+0.70

Hﬁr 3 K- _ £ e = (=N HEegpes

oy RECRRUIDRIRE (RERAE) 4383-06-6  CsHy0; 0.77+0.11 0 0

B 3-Hydroxy-4-methoxybenzylalcohol

10 IH-2£fi% Phytol 150-86-7 CHiO 1.82+0.37 0 0
11 o-F M JIERE alpha.-Amyrin 638-95-9 C3oHs50 1.9740.33  13.66+1.88 0

" 12 T Bugenol 97-53-0 CioH 20, 0.73+0.09 0.65+0.04 7.88+0.91

N 1 ﬁ _ ﬁ_ _k R b

%13 2. 2L HHERA(A-HHE-6- 4 1 HERH) Phenol, 119-47-1 Cy:H30, 0 0 0.19+0.04
2,2'-methylenebis[6-(1,1-dimethylethyl)]-4-methyl-

=HHE . S il i) 2-
14 6,10,14-=HIHE-2-+-TUSe(HIRK) 2-Pentadecanone, o o » CisH3O 1.1£0.08 1.54+0.19  3.62+0.36
6,10,14-trimethyl
S P L 3 2
15 P52 22l 3-Buten-2-one, 79-77-6 Cy3sHx0 0.03£0.03  0.02+0.01 0
- 4-(2,6,6-trimethyl-2-cyclohexen-1-yl)-
@

%16 6,10-=FE-5,9-F X fs-2- ) 689-67-8  Ci3Hp0 0 0.07+0.03 0
5,9-Undecadien-2-one, 6,10-dimethyl-, (E)-, 13 s
5,6,7,7a-WUE-4,4,7a-=H -2 (4H ) FEFEHRIGHER

17 2(4H)-Benzofuranone, 15356-74-8  C11Hi602 0 0.11£0.03 0
5,6,7,7a-tetrahydro-4,4,7a-trimethyl-

i 18 % Nonanoic acid 112-05-0 CoH 30, 0 0.27+0.05 0

% 19 ZX IR Benzoic acid 65-85-0 C;HO, 0 0.10+0.02 10.82+0.90

L RS ic acid, 4- }
20 4-HI 3R EHE Pentanoic acid, 4-methyl-, 77509-00-3  CysHis0, 0 0.0120 0
phenylmethyl ester
21 - I HIE Benzoic acid, methyl ester 93-58-3 CsH:0, 1.19+0.21  3.48+0.20 0
22 FHZZ. B Benzoic acid, ethyl ester 93-89-0 CyH 60, 2.51£0.19 0 0
23 2 R Benzyl Benzoate 120-51-4 Ci4H,0 0.3120.08 1.36+0.22 6.53+0.45
24 IR Acetic acid, phenylmethyl ester 140-11-4 CoH 100, 0 0.15+0.03 0
e £ FH it i e CovO.
55 Z HI % B 5% Y 1 Benzeneacetic acid, .alpha.-oxo-, 15206-55-0  CoHO, B 0.0420.01 0
methyl ester
26 FEMEHEHER Octanoic acid, phenylmethyl ester 10276-85-4  C;5Hx»0, 0 0.01+0 0

ik 27 FAAHTER S Hexadecanoic acid, methyl ester 112-39-0 C7H340, 0 0.05+0.01 0

K

>~ 28 AFIHER IS 9,12-Octadecadienoic acid, methylester ~ 2462-85-3 CoH3,0, 0 0.03+0.02 0
S ARTA Qo HH e i ac

29 FEHARER S-H LS Benzenecarbothioic acid, 5925-68-8 CoH,08 0 0 0.59£0.09
S-methylester

30 4% " B2 " T Dibutyl phthalate 84-74-2 C16H2,0,4 0 0 1.22+0.19

=i b . :

31 14- AL TUGERRHIRG Pentadecanoic acid, 5129-60-2  Cy;HyO, 0 0.01£0 0.17+0.03
14-methyl-, methyl ester
AIOE W 1- T Hs-2-5 T He

32 1,2-Benzenedicarboxylic acid, butyl 2-methylpropyl ~ 17851-53-5  CiH»O4 0 0 0.59+0.07
ester

33 EIMER 2R Linoleic acid ethyl ester 544-35-4 CaoH340, 0 0 0.09+0.02
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x1 U
53 AHX & &/ %
has2 &Y CAS 3 F3
2k HS-SPME SD SFE
14 Sﬁlﬁﬁfiiﬁﬁ(z,z,z)—%l&15—Octadecatrienoic acid, 1191419 CuHaO, 0 0 0.0940.03
35 +-bkw Heptadecane 629-78-7 C7H36 0 0 5.04+0.52
36 1E+/\5% Octadecane 593-45-3 CsHsg 0 0 0.62+0.15
37 1E+JUbE Nonadecane 629-92-5 CigHuo 0 0.37£0.04 0
38 5% Eicosane 112-95-8 CyHy, 0 0.11+0.03 1.45+0.11
39 1E " +—4%% Heneicosane 629-94-7 CoHus 0.27+0.06  1.34£0.11  15.76%2.12
gz 40 1+ =%z Tricosane 638-67-5 Cy3Hug 0 0.32+0.02 0
B 41 .+ PY4E Tetracosane 646-31-1 Ca4Hso 0 0.04+0.01 0.91+0.09
X p =%t (/M ) Hentriacontane 630-04-6 CsHes 0 0.020.02 0
43 10-EH 5 —+J5% Eicosane, 10-methyl- 54833-23-7  CyHu 0 0 0.38+0.07
44 B+ /bt Cyclooctacosane 297-24-5 CogHsg 0 0 0.35+0.07
45 9-33+-bkt Heptadecane, 9-octyl- 7225-64-1  CysHs 0 0 0.49+0.11
46 T3 Pentacosane 6596-40-3 CsoHio2 0 0 6.37+1.07
47 2-JR+ %% 2-Bromo dodecane 13187-99-0  Cj,H,sBr 0 0 0.09+0.03
48 0-JkH alpha.-Pinene 80-56-8 CioHs 0.02:£0.01 0.13+0.03 0
49 M Camphene 79-92-5 CioHs 0.0120.01 0.01:£0.00 0
w50 D-F74% D-Limonene 5989-27-5  CyoHe 0.0740.02  7.35%0.36  0.03+0.01
i 51 I1;&;?3.[;iﬁj‘:ﬁml};ji)c_yclohexadiene, 1-methyl-4-(1- 99-86.5 CioHis 0 0.7340.12 0
52 9-—+=J# 9-Tricosene 27519-02-4  Cy3Hy 0 0 1.130.16
53 FA2 Squalene 7683-64-9  CsoHso 0 0 0.460.14
54 A LR LS Oxime-, methoxy-phenyl- 67160-14-9  CsHoNO, 0.27+0.03 0 0
" 55 T Anthracene 120-12-7 CiHio 0 0.050.903 0
ﬁﬁ 56 b 2-=HUHEA- (2P ) 75 Benzene, 93-15-2 C1H140; 0 0 0.97+0.11
1,2-dimethoxy-4-(2-propenyl)-
57 (&)- i PkBER% Mandelamide 4358-86-5  C3HoNO, 0 0.98+0.22 0
% s HS.SPME RS —=— HS-SPME
12 —e—SD 100 —e—SD
H 0 Wik —A—SFE He " Fits —A—SFE
Wz g Wiz 7S
% IS ik S

A2

B2 %S RELMEREITEE

Fig. 2 The composition and relative content of main volatiles from P. mume f .viridicalyx
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SRR T S B MR S VEAUME R A S B E VA 25 5. M 3 WILIF I, SD il SFE
Wl A N S T S8 R AL S R4, 43915 30 o 29 Bl 17 HS-SPME FRAMML A RhIe:
A, 321 Fh FEAESHIRETTE ., A HS-SPME J7iEBGKEARE | Rk SRR, $% 5 Fh, JH SD %
P . FERREA SR, 493k 4 Fh. O BRI 4 Fh, T SFE ik ke mpn 2 . &
10 Fir. ZEREAHAT S BT, H HS-SPME Fik i M Fohint & i, 15 86.18%; Uk SD %,
XS BHR 66.99%; H SFE IEIRAFHIBEIEAIN & Eieim, 15 31.46%. HEEISRAaYE N 24, Hilms
AL R e A RO A, TXPRRAE T . il AR AL S R TR 3

WNE 3 BB R 2 AT LI R, T =R
W7 IR, PR A i A 5 o B IR AT .
TEERHMES:, HS-SPME FREHETWh S #id 1%
ML At 8 B, S BIDUAEHEE . TRE. ZHIRZNE.

g

2
-
N

|
o

A A, o RIS, R, AN R SRR, =i, .
FOP RIS R BN 79.41% . 6.38%. 2.51% . 2.44%. 1 R = =
1.97%. 1.82%. 1.19%F 1.10%, i SIZHEH 96.82%; - -1
SD LTI & R 196H LAY TR, Sh5) B rmoarny g e

HFRHEE . o -ERINERE  D-FP | % R B G | A

B kg, PR S BA 1H 66.99%. e 37 .
FEAEES
—t=ig

13.66%. 7.35%. 3.48%. 1.54%. 1.36%Fl 1.34%, &
SRIIH 95.72%; SFE BARAHRI & R 1%H)

feAndt 13 Fh, APFERE, ke, B, p
FRHIER T RHERER . Totbe . ke AL Ziiem

WNELERE . b, AR THIBR U TERR 9- =4, .- LR
HOT-H RIS 534 19.59% . 15.76% .11.34% . 10.82% . . O
7.88%. 6.53%. 637%. 5.04%. 3.62%. 3.02%. 145%. o -
1.22%F0 1.13%, 15 S5 B 93.77%. %%‘iﬂ

22 EMHHH RowSroup B R g 7

H T TR 3 RECLZERE R, P A B3 SRS R B

PESE Y 57 RSy, R Origin ST RSN M. W e 3 Hetma °fff;1r*}§}§§‘y’;“p°“e““ from P. mume

4 FE S oA, FHEEART 1 BRI, B

TUHREE PC1 4 93.6%, PC2 4 5.9%, PIASFERG RiTTTHREIE 99.5%, W DARIFHLARR G EMHEL M 105
B 2 HS-SPME, SD fll SFE #Sh R R B, AFSRECF FAESIHEEEK, sTLIBHRX S, 56l
3 MMEBOT AR TIEEAR, Ik 2580k, X5 2.1 454,

6 MERS o TEATIE, IWEP DAL, MERS 1 SRR AR EE . o BWAERE . &5
SREE . FRHERANE -+ —%, HEE4% (loading score ) 4354 0.905 3, 0.103 6, —0.157 6. —0.174 5 Fl
—0.245 2, Hij 2 Pl F i 1 BTTE A, S5 3 Fhsr B BT U A X 32 R4 2 SRk R A Ak
SYRIEHIEE . TS, &AWEE. FHIERZE . FKHER . o-&MIERE. ZRHIRWER . DAvEE, HERura%sr
4 0.190 4, 0.325 5, 0.2362, 0.1279, 0.101 8, —0.718 8, —0.150 1 Fil —0.442 4. B 5 Fhas*F F oy 2
B BT IR, J5 3 PR STl DU i . ZEE AN T A ATEER, R . TR & AXKAEE . ZEHIE
o-TERINERE . DA N %A G AR E AR R RSy, 58 1 BARREBO ARG AL S P A & &
LRI
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3 k5t

3.1 TN=-BERMERMKESEIBEIESEESESHILEL MR IR

MR E E A . RIS ERY, B AR ERI 2 & R DR AR A X o
HS-SPME. SD. SFE =FHHUT AR BUN SR £ B R sy, SRS e il B%. W, M. 5% 9 25 57
b, RIEE R ATLER, PR, TR, &K, BRI, o -FMIEEE . D-Frgi e EMEEn 3=
BHERIER Y Hb SRR EE, 5 HS-SPME $2BUHY 79.41%. SD $2EUWH) 66.99% . SFE 1ZHUH

) 19.59%. HS-SPME . SD . SFE =Fp T.ZZ$2 BUS BRI, Bk S ndh2 58 BIRMFER K 2 5, HS-SPME
AR PV S i, WIS SR R Bk S P ) A 2R e s R, ARS8 R I i T4 R M B8 & P R ot
) DVB/CAR/PDMS FHGL, AT 21 FbAY, FERASTRBE/NOEESS . BEAIEMEAY; SD T.2
JEA A & AR R 2608 . 1aE, BRI IR B AR BRI R A T, JEEEH 30 Rk A,
DIERZE | Wk, WSk b i3, SFE T 2R F H AU bBRAERBING S AR 25 B st A iR RE 1 R RS
KM, JEEE N 20 Mk A, DLSIRARME AR BRI AER (M5 | MR hE. RS

J57%, SFE $2BU i i & 84555, HS-SPME Fl SD 1:4s & 53 A VR Mty 3% B35 & W 0k B

39
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3.2 ZREMIEHMFHEMEL RS

W FE RS AT, R TRE. WKAE . RHIE . o -FWNEREE . DA RS SR B R K

ﬁaﬁ** TR R TR, ,\Fljzlsqaﬁ'*mf’i SHEAE '?rrigﬁ'ﬂ SRy, BT AERERR A

EE’B‘%'? ZRhAEBOT R RARIIE R R R S BRI, RS ERHEY WPk Prunus pseudocerasus .,
FT 4 Cistus creticus S5 PR AAAE" . TRERIINIGE . 168 . BT, %M FE HS-SPME Hiikfs, 7EH
bt ff Eucommia ulmoides™ . F£3% Coriandrum sativum®! s g SR i) FEILRI S —, FRHIR 5
IR SR, (6 SFE RS, HS-SPME R R, BT AR H R AT LIAVE Aai i iod: i
FFEEZE, WORHIRHAE . FRHRAES, RIZR B BnARAEHAAEY I FER T Tr R g, vTE ALt
MEA A SAVRFEPE T o« B KSR o - IR TRE2E, H2 =2k &9, B h EENEF i —,
*J%‘T HS-SPME #il SFE 2B 4G, J5#7E HS-SPME il SD ZXHU e, XLt HS-SPME J5 71T

i‘?i{l@ﬁiﬁa‘ﬂ’]%ﬁﬁ EARREEIR 2T, A EEARERR), HujfER 5% Alpinia hainanensis 1%
Zi{&lm]ﬂl FEKPIPBER . o -BERELLIE S BORERTE I AEAE TR 5, iRl o - DRS
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