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Abstract

In order to analyze the types and contents of aroma components in the petals of peony with dif-
ferent colors at full flowering stage, five peony cultivars, “Sai Xue Ta”, “Zhao fen”, “Zhi Hong”, “Ge
Jin Zi”, “Chu Wu”, were used as experimental materials. The complete petals at full flowering stage
were measured by headspace solid phase (HS-SPME) combined with gas chromatography-mass
spectrometry (GC-MS). The aroma components were determined. The results showed that alcohols,
terpenes and alkanes were the main aroma components in the petals of peony at full flowering
stage. The total relative contents of the three components in pink peony cultivar “Zhao Fen” was
79.96%, and that in white peony cultivar “Sai Xue Ta” was the smallest, which also reached
42.61%. Among them, the main aroma components of the white variety “Sai Xue Ta” are alcohols
and alkanes; the majority of the pink variety “Zhao Fen” is mainly terpenes and alcohols; the light
red variety “Zhi Hong” is mainly alcohols and alkanes; the purple variety “Ge Jin Zi” is mainly al-
kanes; and the dark red variety “Chu Wu” is mainly alcohols.
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Figure 1. Peony Varieties with Different Colors. (a) “Sai Xue Ta”, (b) “Zhao Fen”, (c)
“Zhi Hong”, (d) “Ge Jin Zi”, (e) “Chu Wu”
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2.2. GC-MS MEH/ES

B E LR AR K 2 il 2R 5 TR 2 B rh OS2I e« B A SCHR, A FAE B PR
AEMERAFREL 10 g BT 100 mL HEFS R, Z4F# 10 min, 40 CHEIENACEE 5, HEAE K 50/30 um
PDMS/DVB/CAR ZEHUAF 4 JATRANFE SR TS5, T 40°CHF 30 min, MRS AIZEBCKEUH EHEAS
FHEEFERE D, T 210CH# 3 min, GC-MS 7 #T{#s A H A BE AR GC-MS QP2010Plus S AH 3 -
JRAGERFIAY,  BEFORE & S E IR

B RER N Ptx-5SMS US4 B B (30 m x 0.32 mm x 0.25 um), FEFMETHE, SEREREE 250°C;
FEIR AR TR E 40°C, {18 2 min, BL 6°C-min”" JF 2 120°C, LA 10°C-min”" {# % 5 min. %<4 He (99.999%),
RO, MERE2.71 mLemin', KEHERE 230°C. Ri%%&M: GC-MS #EFE 230C, BB X E+,
HTREE 70 eV, BT 200°C, HLL 200 pA, F45 276l 45~400 amu [6].

FERME R 4 GC-MS T 2 3 Tt i BI(TIC) f5 , - il - B - tF BB AT i 2
ST NURS 2R R 5 50 8% PEXT L 2 b, S 38 A SR T N TS 0 A, 8 & S ALy . AR RS
SR E R 2 N IR B mT A B FE BOE M T R A RS A 2 e I, T DU R X 43 9 e AT
FERAME R TR R A e pb Ak FE A8 R AR B AR B3 AT /e MR A AT, SEBe TH BB AN ORI OE ([ S A 2 5
— LA V%l E R R R E . TSR 2 FIOR B8 T B 45 6 1) — 4 e Ve — Fh T {3 B B s e M i . da i
HRA—, SR &A=

3. ZRENH

3.1. BESES
HRAEAS B AE P AE I 1 S B TR A RE(TIC) (K1 2), &iHHENLIG AR R M, il &<
AP e AR AR 1.

R 5 FAFAE O PN 1A Tk o B T (5] 2), Sl R R AR BUR i, 912845
HYBEAE R PHEME A U > EEEARER . WM SR e o, oAk skt Ph di i @08 7 ik,
DS e L R AR RH T 35 5 o 21 79.96%, 3K = M & B iR AR AE 1 dh A B85 55 7 8 5 3] 42.61%.
EAFRAECAER & TR VIR A LS S BB ER .
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Figure 2. GC-MS Total Ion Flow Chromatography (TIC) of Aroma Components of Peony with Different Colors. (a)
“Sai Xue Ta”, (b) “Zhao Fen”, (c) “Zhi Hong”, (d) “Ge Jin Zi”, (e) “Chu Wu”

2. FEEEHAFESEHRS GC-MS BBETFRAIEE(TIC). (a) “BFE”, (b) “B#” , ) “BL”, d) “B
m%u , (e) ns*)]g"u
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Table 1. Aroma components and their contents in different colors petal of full blooming peony

=1 FREEHAREHEBRESKRIRESE

&4 Compounds FHER B fRer HME  ¥g

-3 E-1-F 3-Hexen-1-ol,(E)- 1.30 1.42 1.09 - -

1-CF 1-Hexanol 0.45 0.47 0.55 0.38 -

4-FRo-OfE 4-Methyl-2-hexanol - 0.27 - - -

AT IS 2,6-Octadien-1-0l,3,7-dimethy-,(Z)- - 1.45 0.25 - -
i -3~ L -1 -1 3-Hexen-1-ol,(Z)- - - - 0.49 1.06
ES 2,6-3 " Hfs-1-I 2,6-Octadien-1-ol 3.55 - ; ; 3.71

-7 P -1 - Cis-7-Tetradecen-1-ol - - - 2.52 -

3-F -1 T 1-Butanol,3-methyl- 0.44 - - - -
HFFE Citron ellol 10.89 21.37 19.43 - 29.71
75 Geraniol 1.91 - - - 3.60

(+H)-0-TE M (1R)-2,6,6-Trimethylbicyclo[3.1.1]hept-2-ene - 14.82 - 1.07 -
A .beta.-Myrcene 1.32 0.84 0.43 0.71 3.98
d-Frig s D-Limonene - 0.28 - 0.67 223

2,6- " H -2 3 6-F I 2,6-Octadiene,2,6-dimethy- - 20.93 - - -

3,7,1-= %
-1,3,6,10 alpha.-Farmesene 0.18 0.44 0.18 - -
-+ - WU

E 1-+ Tk 1-Pentadecene 1.52 0.48 - - -

&Ny 2,6-—H}-24, 6-F=0 2,4,6-Octatriene,26-dimethyl-,(E,E) - - 0.31 - -
i .alpha.-Phellandrene - - - 0.45 0.73
BTN Caryophyllene 1.07 1.82

+ )\ S 1-Octadecene - - - 0.68 -
b Basil 8.35 - 9.60 - 0.88

Naphthalene, 1,2,
o-A 2E 4 a-muurolene  4a,5,6,8a-hexahydro-4,7-dimethyl-1-(1-methyle - - 0.12 - -
thyl)-
1,3,5-= F4RFE IR Benzene, 1,3,5-trimethoxy - 14.14 12.21 0.17 -
i

1,4- WAL Benzene, 1,4-dimethoxy- 0.42 - - - 4.99

LS i 7 g Benzene, 1,4-dimethoxy- - 1.43 1.78 5.86 -

Fig 2 ) gj XZ’%?;;%@%%E 2,6-Octadien-1-ol,3,7-dimethyl-,acetate,(Z)- - 0.75 - 0.26
weEm Compounds FREE Bk fReL BE YL
ek Undecane 8.55 5.63 1.75 7.09 1.23
Et+—k Dodecane - 0.42 1.91 10.2 1.21
@éé =k Tridecane 1.15 2.62 7.96 13.9 2.82
+ Yk Tetradecane 0.19 1.46 453 8.38 0.62
+ ki Pentadecane, - - - 0.69 2.00
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Continued
1E+73kE Hexadecane - 0.58 0.54 0.70
E+tkE Heptadecane 9.86 6.48 222 2.95 0.39
3-F At Undecane,3-methyl- - - - 0.27
2-FSE At Dodecane,2-methyl- - - 0.36 0.23 -
2-FEA Tk Pentadecane,2-methyl- - - - 0.64 -
3-HHA Tk Pentadecane,3-methyl- - 1.12 0.82 0.95 -
3-HEBki Heptadecane,3-methyl - - - 0.17 -
XA[3.1.0]1 2 %E Bicyclo[3.1.0]hexane - - - - 0.86
oS 9\ 9-Octadecyne - - 0.47 0.56 -
FAR R IR S Oxime-,methoxy-pheny- 0.98 - - - -
3,7- H - AR 3,7-dimethyl-,acetate 1.08 - - 0.44
(i 2.4,6-= F 4 FER 2,4,6-Trimethoxybenzoic acid 16.22 - - 7.68
Vil Fluorene 0.75 - - - -
Naphtha-

(1S,8aR)-1-57 P %k-4,7-— H1

E.12.3.5.6.8a- A2 lenel,2,3,5,6,8a-hexahydro-4,7-dimethyl-1-(1- - - 0.67 0.21

methylethyl)-,(1S-cis)-

VE: -ARHKiH; Note: -Not detected

FI Bl “ S8 17 BAEIHAE I SO A 19 B, Pl 6 o, A S0 AR & Bd &, N 10.89%:
TR 4 28, DG S ERS, N 8.35%: KEHKA 47, 520.79%, mZE (4 3), HiiE+tkk
FHXT & 9.86%; AATIMEIEEZE . BER . MRRIr: HER 1L4-ZHFEEER, MR8 0.42%; 7
A 2,4,6- = FE LR AN & BN 16.22% (£ 1) VIEHE “ FeTH K7 &SR F B NS S D).
IE+tkE. 2,4,6-=FHEIEFRGE 2).

1 R O I B AE IE I A SR R 21 Rl BESE S R, Hh DLERFEE S B R, N 21.37%:;
T2 6 b, 4 37.79%, S ERZ(E 3), ALl 2,6- - H3E-2- R-6-3 A SRR, N 20.93%,
Pl 7 Fh, DUIET-BRAAER S B E, N 6.48%, HKNT—1E, 4 5.63%; BREROCHN-3,7-— FXE-2,6-
3 T-1-BE O BREE, AT A RN 0.75%; BESRACHE XK BT SR 1.43%; HERION 1,3,5-—H
AR, AEXTEEN 14.14% (R ). Bk, WPPHEEFEE. 2,6- - HHE-2-kX-6-% M. Bk,
T—Ft. 1,3,5-=FEIEF N B TEIRE AR FERIECE 2).

RAGFN “RRA” DURAE IS SR A 21 A, HREESS 4 B, 5 21.32%, SRR Z (K
3), HAUEFEESERS, N 19.43%; WS4 B, MRTEERE 3), HAp LB Em X & B,
N 9.6%:; Kl 8 Fh, F=ERH SRR, N 7.96%;: AKIBIESYIR; Puah o-+ Uk, {HH

FEEAUN 0.47%; BERAT R HEE, A SEAN 1.78%: HERI, 1, 3, s-=RHAREFEMASERE,
N 12.21%; BAMESHEHAMY AN S ERIRGEE ). VIPHAEEFE. P8iE. =k 1,3,5-=F&E
BN CRRLL” TR 3 EORIE(E 2).

SR B IR FBRIE IS SR R MR 2, A 26 Fh. BERIL 3R, 5 3.39% (14 3),

-7 - DU A -1 -BE A & By, A 2.52%: BEMZESE 6 B, AT I AN (h)-o- PR A AE R A 1R B e
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IR 1.07%; keiE3s 12 Fh, =kt & EimE, N 13.9%, GRS E & T HA D, 5 45.92%:;
BF ) 25 — H R A X S i 5.86%; HAM SR AN S BRAR(E ). RS ERINGE, MXN RS EET
45.92%, HIZHE “HME” HFREBRERTHRERLLE —H 9K 2).

Table 2. Classification statistics of aroma components of peony varieties with different colors

= 2. FREBHAEESHIN D LG

B FEEE ot Ji[EEAN B EILE!
=S 18.1 24.98 21.32 3.39 38.08
[ 3.72 37.79 10.64 4.65 9.64
felak 20.79 17.19 20.09 45.92 9.13
(BN 0.26 0.75 - - _
e EES - - 0.47 0.56 -
HERELE 0.42 14.14 12.21 0.17 4.99
fik 24 - 1.43 1.78 5.86 -
HoAth 19.03 - 0.79 0.21 8.12
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Figure 3. Content of main aroma components in peony varieties with different
colors

B3 FRHGEHARMESEIERTSE

TR FD “H15S 7 FIBIE e & SRR E 19 B, Bk 4 Fh, S E&EEE 3), 4 38.08%, H
HE IR SRR, N 29.71%: WG 4 B, AN S ERm, N 3.98%: KiEER TR, =
FEARRT & 84 2.82%; AR 1,4-HAFERMX & & 4.99%; 2,4,6-=H A IERRAX & & 7.68%, HAh
A BB GR 1) VIBHEE R “Y17 FRFEERIFECE | FIE 2).

3.2. FRIEEHARESATHISHE

FEARSER ) 5 FAFAE AL, BER S R R ORI a A “H15 ", ERRREMA IR
SR AR 3 ANEE A BB R B SRS B R R AT HO R Al
Fls Bk B R O R ki B R, SRR R T HAR MR BESRATRE SRS A A
b SR FFERRERBEE AR MM BB MR QR R 5 BERAE RS i
RS &R, R REHOVERGR “HMmE” ;. Hikr&BRZKZ A0 “FFEE” (K4,
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Figure 4. Distribution of different aroma components in peony varieties with
different colors
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TEM AL TR R & BRI B[ 7], A IR 55 5 W I A6 90 ) JRB 76 6 3 55 0 1K 8]«
AREE RS QYE 4 FhbE ST RIS AE I IR AT B 38 BB RVERSY, BN RRIBR, HFH%(9]
TE 2 ANATZ R 4 RIS 53 MAEB sy, “TICHIA” FEAMRSMES, KR x
BRI T, AU R T2 AR B 12, 4% 5 RS [FITE 60 1 B8 I 1 i
(SRS HAT TR AT, 76 € SRR 0 % 76 37 B AL I (R P AL TR . 505 45 SR W R [ 7 €L PR 1
WITER SRS, UABEZS. WIRRMGRI N, &R SH AR SO AR, BRI IR 5 B i
FHEBRR A BB . fEASR D, FFW. T8, 2.6-  FR2RR-6-% . ET k. 1=
fi. EH-BRR 1,3,5-Z RS, AT AL 3 ERE A SRS

AL B SR A B B2 R, BESAE R S AE M T (AR o o B, A6
Rl BT S SRR A R, (HAERAL R U7 T S AR A B R
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