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Analysis of volatile compounds from
Prunus mume flowers

ZHAOQO Yin-Quan!-?2, ZHOU Si-Jian! , PENG Pei-Haol,
PAN Hui-Tang?, ZHANG Qi-Xiang? *

( 1. Department of Landscape Architecture, Chengdu University of Technology , Chengdu 610059, China; 2. National Engineering
Research Center for Floriculture, College of Landscape Architecture, Beijing Forestry University , Beijing 100083, China )
Abstract; The floral volatiles emitted at five stages of flower development,different time during 24 h periods and iso-
lated flower parts of Prunus mume cv. Sanlun Yudie flower were investigated using headspace solid-phase microex-
traction'( HS-SPME) and gas chromatography-mass spectrometry(GC-MS). Thirty-three volatile compounds were i-
dentified. Dominant compound classes were benzenoids/ phenylpropanoids from shikimic acid pathway, but fatty acid
derivates and isoprenoids were also present. Different organs, different stages and 24 h periods from Prunus mume
flower had overall different volatile profiles, including the amount, content and frequency of compounds, Three emis-
sion trends of numbers from these volatiles compounds were observed at the five blossom stages. Emission of benze-
noids/ phenylpropanoids was low-high-low, while that of fatty acid derivates showed a low-high pattern. Numbers of
isoprenoids showed a high-low trend. There were three emission rhythms from volatile compounds during 24 h peri-
ods,the most contents from benzenoids/phenylpropanoids, fatty acid derivates and isoprenoids was found at 2:00,14.

00 and 6:00 respectively. There were distinct different volatile compounds among excising floral parts.
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(Dudareva & Negre,2005), 7 [E I 15 03 H7 £ e 4
BEEHRSMEME R S KL (Dudareva %,
2003 ;Boatright £, 2004) , 1 &b 41 13 19 25 1k fE 5 Ay
BEHWE (Ayasse %,2000), Wi 5 R . B
W, MW HE R R BB B R B AR Y %
FHEFEENE L.

ML (Prunus mume) R B EH B, BF S
AHESR. BRI EEESINAREPERELRE
A % 7€ 77 16 (Matsuda % ,2003; 8 2 4 ,2009) , X
HERMENHRRRLMRE., TE - BEMEBER
(HP-SPME)# AR B ZIFJEw /M EEMITF .
FRELED BEWBRRESRA FFESHRE
Y i35 % 4 .4 (Bicchi 45 ,2006) , SPME £ 4k 3k 3%
R R AR B IR BE S R RS R B R (Ad-
am %,2005) . AP R L 28 E B (Prunus mume
cv. Sanlun Yudie) ¥8 X ¥ ¥}, 38 i+ HP-SPME 5 &
A% — B i% (GC-MS) B IRt RS IE ML 8 K
R BB, & TE 03— 25 o 5 F0 R A 7B B
TR e SR .
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ZREFEBMIEIESRT 2009 4 3 A 20~27 HXR
At Aol K%, B RZFHEST RS
MrBe(BH 0.4 ) (DR . ZEHEE; (DRI
ES BRI (D WK I LRI
2 (OEE MTLKIF EAHHH; OOEE L
MR BT E, ¥4, 5 B Dobson
(1990) B 77 ¥ » ¥5 46 5 43 WL A6 0 e 88 A0 3L 2 R A2
(BFEEE+HERTHE . 80 0.1 g, 1 d
W57 2:00.6:00,10:00,14:00,18.:00 F1 22,
00 &FHL 0.4 g fE4.

1.2 i RW¥H=*

RELBEHRA 22 mL REBPFH 10
min, B E K (20£5) T, HHEHZH 50/30 pm DVB-
CAR-PDMS ) SPME £ 4 sk A B REEHR 1, B
FHELEHF 1 em K4, B M 30 min, BUH £ 4834
AGC##O,% 5 min, 3XFITEHE XK, K
MR ESENTANR., FIREHZEEM
i % E Supelco A F 47, GC & CE Instruments
AEHF=H TraceTM2000 EI{Y 28, MS & Finnigan
Thermo-Quest 2 6] 2£ 72 ) Voyager MS, i %

4. VF-5 ms(Varian Inc, USA) B EF @ik, K
30 m, AfE 0. 25 mm, EAR/E 0. 25 pum, FHS He, R
A9, 0.8 mL/min, #EAE D 250 C,#¥ O 250
C,HBEHRKBAE 40 CHAH 1 min, LI 10 C/ min
FRZE 280 C,&J5LA 10 'C/min f£3F 5 min, FHil
A PRR 190 C,E X EL B FRERE 70 eV, T
R EBIEE 29~540 amu, HIE/IK 0.5 s, T4 Xk
S 0150 pA, ¥ CO~C16 [ IE MBI 1k Fobr ok
RMABEES P, BB AEEE D, KA Xcali-
bur 1. 2 fRASEK 4 K& Nist98 B 3 B Xk & Y1317 8
ROMEDERE 5% ~98 N WH,L. IS/ N LEKTS
VA B RS A . B SR E R RN RS AR B
H#H (Kovats retention indices) (Kovats, 1965) 5%
¥ Xie ZF (2000) #iTEH:. KBEEH THEAEE
EgEA, FESERA - BT ERA SN E
XS EHITEERD.
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BT HRLBEREM 2-C-F 5-D-k S 0 B -4-B5 B8
#4#2 (Mahmoud & Croteau,2002) T2 E& Y
9 M, L o R KM 6-H B -5 E-2-BE L A iR
BB R S P 20 Trans-F i BN
B B-% % 22 W R T IR R & B #& (Croft 4,
1993) ISR T BRI A4 9 F, L6 LR = KR . 2 B
JRBE LB R . LB . LR 2 A LB
B .CBYXBh . TEMEE, RBETHERER
(Dudareva & Pichersky,2000) ) 7 3 /238§ bw K 4k
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Fig.1 Total ion current chromatogram of fragrance compounds of fresh flowers
in Prunus mume cv. Sanlun Yudie with C9-C16 alkanes

K1 ZEREGBUXTFEEHB .24 h FEAMBNESZEARDDBUNERZES S
Table 1 Volatile compounds from fresh flowers at five developmental stages,different times during
24h periods and isolated flower parts of P. mume*Sanlun Yudie’

RE| X E 4> & B Relative contents (%)
K 733 EHNE 24 h KRR B EHERABL
tion Volatile compounds Developmental stages 24 h periods(h) Floral organs
indices MBI 2 B 3T ER 4 A ER 5 2,00 6:00 10:00 14.00 18,00 22.00 M KX HE#Mir
S;ﬁ;ﬁmﬁﬁ Tsopentylac- 405 0.20 0.26 0.13 0.10 0.06 0.24 0.10 0.12 — — tr
Z 88 %M n-amyl acetate  0.07 0.03 0.04 0.09 0.10 0.15 0.11 0.11 0.19 0.14 0.13 0.01 — —
1010 Z B ™ PEWE cis-3-Hexe- 0.73 0.59 0.36 0.60 0.58 0,27 0.42 0.38 0.97 0.36 0.50 0.24 —  0.47
nyl acetate
1019 ZBRC M n-Hexyl acetate 0.30 0.26 0.17 0.60 0.21 0.21 0.28 0.51 0.26 0.26 0.32 0.31 — 4, 88
1022 Z M-2-C % % 2-Hexen- 1.32 0,50 0.28 1.87 1.55 0.68 0.78 0.73 1.17 0.75 0.65 2.32 — 2,72
1-ol acetate
1110 F® Nonanal 0.16 0.05 0.03 0.04 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.10 — 0.14
1115 Z B BERS n-Hptyl acetate — — tr  0.01 0.01 0.01 tr tr tr  0.01 0.01 0.01 — —
1208 % Decanal 0.14 0.03 0.03 0.02 tr 0.02 0.02 0.02 0.02 0.02 0.02 0.03 0.07 0.05
1213 Z B ¥ B n-Octyl acetate — 0.01 0.02 0.02 0.01 0.02 0.02 0.02 — 0,02 0.03 — — —
C IRUIRRITEY 2.72 1.47 0.98 3.45 2.74 1.51 1.75 1.85 2.87 1.68 1.80 3.02 0.07 8.26
944 oM «-Pinene 2,11 0.57 0.27 0.10 — 0.06 0.03 0.06 0.03 0.03 0.05 — — 1.81
960  #% 4 Camphene 3.01 0,81 0.42 0.19 —_ 0.01 0.06 0.08 0.03 0.05 0.06 — — 2.89
992  6-F HE-5-FF B-2-F 6- 0.04 — — tr — —  0.09 tr 0.04 0.05 — — —  0.31
Methyl-5-heptene-2-one
992 . HHE4 Myrcene 0.05 0.08 — — — — — — — — — — e —
1037 ¥4 Limonene 2.7 0.11 0.04 0.01 — 0.03 — — — — — - — 0.39
1160 #&Jigi Camphor 0.24 0.12 0.05 tr tr tr 0.01 tr tr 0,01 0,01 — — 0.30
1441 " H-o% % 2 8 Di- 0.04 004 001 — — — — — — — — — 00 —
hydro-alpha-ionone
1452 Trans-FM WM transs 0.26 0.01 — 0.01 0.01 — 0.09 — 0.03 0.03 0.04 — 0,02 —
Geranylacetone :
1486 p-% % 22K B-lonone — 0.09 0.04 0.02 — tr tr  0.01  tr tr tr — 0.02 —
WEHELEY 8.46 1.83 0.83 0.33 0.01 0.1 0.28 0.15 0.13 0.17 0.16 0.00 0.05 '5.70
974  F W Benzaldehyde 2.46 1,28 1.13 2.52 3.17 2.81 1.84 2.06 3.25 1.99 1.86 18.87 — 5,32
1046 % B Benzyl alcohol 4,88 7.50 6.89 8.85 22.48 8.68 9.91 6.30 14.25 4.96 4.19 10.98 —  22.01
1091  Xf B & 3 A B Phenol,2- — — —  0.07 — — —  0.06 — — — 0.01 — —
methoxy-
1097 FH 8 B A Methyl ben- — — — — 0.01 0.02 — — — 0.01 0.01 — — —
zoate

1176 Z B F B Benzyl acetate 81.38 87.05 88.54 82,97 67.03 84,26 83.37 86.85 77.63 89.27 89.74 63.1794.78 58.18
1202 K% 88 P B Methyl salicylate — — 0.01 — —  0.02 — — — — tr 0.06 — 0.04
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&R

15 H X H 45 & Relative contents (%)

S ey R0 E 24 h RS BE AT AR

tion Volatile compounds Developmental stages 24 h periods(h) Floral organs

indices BBl BB 2 YB3 Bt 4 MYBL 5 2.00 6:00 10:00 14:00 18:00 22:00 £ #HE HE M

1203 X A F B Ani-  —  0.03 0.14 0.09 0.69 0.40 0,14 0.09 0.17 0.23 0.27 0.17 0.09 0.05
sole, p-allyl-

1263 4-(2-TN & &) X B Phe- — — 0.06 0.13 0.32 0.17 0.15 0.03 0.20 0.18 0.17 0.06 —
nol, 4-(2-propenyl)-

1306 2-Fl 2 2% Naphthalene,2- — — —  0.03 0.01 — 0,03 — — - - — —
methyl-

1359 T 7% Eugenol —  0.79 1.36 1.36 1.68 2.51 2.17 1.60 1.46 1.52 3.24 4.81 0.44

1407 WRETEHB — — 0.02 0.02 0.01 0.02 0.02 0.01 tr 0.01 0.02 0.03 tr

methy-leugenol
1416  {Z}-5%T T 7 & Phenol,2-
methoxy-4-propenyl-,{Z}
1461 Z B PIEEEE Cinnamyl ac-  —  0.01 — —

etate

1464 {E}-3T F¥& B Phenol,2- — —- —  0.14
methoxy-4-propenyl, { E}

1505 2,6-“ R T X H® 2, — 002 002 —
6-Di-tert-butyl-4-methyl-
phenol

FR/EREEEEY

0.10 0,02 0.02 0.04

0.02 0.01 0.04 0.01 0.0Z2 0.02 0.03 0.03 —

0.15 tr 0.23 0.05 0.01 0.16 0.26 0.08 —

88.82 96.69 98.19 96.22 97.25 98.39 97.97 98.00 97.00 98.15 98.04 96, 9899. 88 86.04

E: O RN FE<O0.01%0; I REREE; CHERMD RS EE A M.

B R/ RN LS YR B
R e s, & B1F 88.82% ~98. 19% Z a1 48k, B
PEERENAERE EVEMIBRETE =85
A B E 88. 72% ~96. 56 % Z A4k, g B R
MEDME-FHHBE, FEAE 0.98%~3.451% 2
Bk, P B m N ZR-2-CIMBRE TS 4 B
TERAN L%, BELXLSUNSHKOBE,F
B 0.01%~8. 46 I 3, P B R MRS 1
MrEt& &N 3.01%,

M= FHEMH LR 4 h AN BR LA E H 30
B4y, 72 2:00.6:00,.10:00,14.00.18.00
N 22:00 B, R YRS 4r B0 27.25.25.24.25 F
MM ERAK, BE/FARBUEYEEE
97.00%~98. 39% Z a1 3h, ZE B R 2:00 KB H
W, BRAFBRMTAE & BAE 1.51 %0 ~2. 870 2 8], 1
14:00 5 EBH. SRBLEYTERA0.1% ~
0.28% 2 [], 7E¥5 /R 6:00 KB & & .

MEZR M ARER T PR L 27 FER
PR, e I R I D 18 L MERS 11 Fh L EEE B
SRR 17 Fh, BE/ BN EEILEYE
86.04% ~99. 88 % = [4] , g B R i AL Y9 7E 0. 07 Y6 ~
8.26 % Z ], W5 AL S YIAE 0. 00% ~5. 7Y% Z [A] .
EMBHORE R/ ARG MBI Y . A

BEEEmEIEY. R FTEBRMEE/ R
WEY 3 NAHMBEERALEY —F-o 5 220,
Trans-F M ZEIERAD -5 7 M EANEEER T R,
W /MBS RREER, P
4 PERTERAEY o IR IR T8I AR i N A
W MBS R,
2.3 ZRFBRETHNEEER 5 HIHME
EARF LR AR 33 FEE R MRS F,F 11
Fhee 5 AFFTE My BUARAG I 30, o 4% & M R4y Fh 3
) 33.33%., 1 d PASIE B B i) 30 B 4% K M LS
th, B 22 RhE Fr A o BEER RS 00 2. & B B
73.33% . AR T BBW 27 % & R4
FOE S MAERERESRRQNR, & a8K
18.5200 ., AEERBEWELERINERER, A
R B EEER T EZRKZ, 1 d WA R
BWMEEANRY>ERE/D. HPBE . ZREFE.
SN EEEBAN T FED 4 FELERSERE
B R AR A B, 5 BB 12.12% .

3 &g

M= BRI R AR ITEN B .24 h AR
i B A A28 B N R AL L E T 33 AR RS
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MEEBLEY. XEERERST ZHHTEMH
WYL =8 R W Z F (Knudsen,2006) ,

YRR ETLEYZIEETHERAAT,
BEERFMEAT YR BENSEZEHHA
HoERBN ARG, WEEE TR, X ZREE
FL A ¥ 0 Fh 2 (Lavid %8, 2002; Boatright 4,
2004), R EHRBEREAFITHEHBEM24 b A
AR EBHROELZER>WREHNSEUARER
BMEREERNER. EARFERE, EREERS
FRE IMEBLBE R/ ERNRBLEAEYIEK-FE-
BHBE, BHBRTAEY - RBSE, HHELEk
EYHERREE., £ 24 h ARRNB, =31
ARV EAR, KR/ ERRBEEYERR
2:00 AP HE IR AW S B 14:00 B3| K
BRI EMERERR6.00 83 B, HE
VIHBRBABREE S BRAERFRIPELERX
(Schiestl Z,1997),

— MR, AR B ENERER S W
& MRk E A E (Flamini 28,2003 ; Custodio %,
2006), WAEARIWESRERBWLEDHEME
BERKOER 4 T RERILEY «BIH K.
R AR LS R EEPRHE,3 A
MR Y R K P 2, Trans-F M 2
A R 2B RSP R, XRHAFEX
SASYHERATVEEARSENRRYE. HYER
T B 59 BRI 25 1 532 A W UK i 1) B P T4
WK F MY (Pott 45,2003), KEMBIEIELIE
R BB AT, A LN RN
EYERITEME BB B .24h AR BT BRI AL, R
W TR E R EE IS KE.
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