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Analysis of Volatile Components in Three Peony Petals
by HS-SPME-GC/MS

ZHAO Mengyao, ZHANG Lipan", WANG Chunjie, GUAN Bingfeng, LI Bing, WANG Junpeng, WANG Yong

(Henan Commerce Science Institute Co., Ltd., Zhengzhou 450000, China)

Abstract: In order to clarify the aroma components and differences of different varieties of peony flowers, HS-SPME-
GC/MS were employed to analyze the volatile compounds in the petals of Paeonia ostii T.Hong et J.X.Zhang, Paeonia
suffruticosa ‘Xiang yu’ and ‘P.High Noon’. Analysis of variance (ANOVA) made by SPSS 22.0, principal component
analysis (PCA) and orthogonal partial least squares-discriminant analysis (OPLS-DA) made by SIMCA14.1 were all
applied to find differential components of the volatile compounds. By searching of NIST 17 mass spectra library,
comparing the retention index with those in the literatures and searching for relative literatures, a total of 115 compounds,
including 20 aldehydes, 3 ketones, 27 alcohols, 2 acids, 22 esters, 13 saturated hydrocarbons, 17 olefins and 11 others were
characterized, showing great differences among three kinds of Paeonia in species and contents of the aroma components. A

total of 19 differential components of three Paeonia petals were found through PCA and OPLS-DA, of which 12 differential

W
s

1E&

HE: 2021-02-23

MH: THAHFREXHFADRLERB (200111002) ; 7 d 4 A2 B A KB L 5% (210611061 ) ; 7T dg 4 A5 B K ARAHF L 5%

(200611119 ; 7T da B A+ 5 FEBh HAHHOR R HALE R (210211032)
B BFE (1992-) , &, Mt BIFL TARNF, AF R 5 @1 K AR 7= 3 IR Rk 947, E-mail: 1105975248@qq.com.

*BEEEE: K% (1982-) , 8,84, SR I, BHEF f: AR K&~ %I, E-mail: lipanzhang@163.com


https://doi.org/10.13386/j.issn1002-0306.2021020153
https://doi.org/10.13386/j.issn1002-0306.2021020153
mailto:1105975248@qq.com

% a2% 16

XASRE | %5 HS-SPME-GC/MS 3T 3 Bl S IAEMREE K PRy - 295 -

components were between Paeonia ostii T.Hong et J.X.Zhang and Paeonia suffruticosa ‘Xiang yu’, 10 between Paeonia

suffruticosa ‘Xiang yu’ and ‘P.High Noon’, 12 between Paeonia ostii T.Hong et J.X.Zhang and ‘P.High Noon’. Paeonia

ostii T.Hong et J.X.Zhang had a characteristic of green aroma while ‘P.High Noon’ pocessed a sweeter aroma. The aroma

of Paeonia suffruticosa ‘Xiang yu’ was moderate compared with the other two species. The results of the study would have

great significance to the development of different edible peony flavors.

Key words: peony; headspace solid-phase microextraction; gas chromatography-mass spectrometry; principal component

analysis; orthogonal partial least squares-discriminant analysis; differential components
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Fig.1 Total ion chromatograms of GC/MS for Paeonia ostii
T.Hong et J.X.Zhang (A), Paeonia suffruticosa
‘Xiang yu’ (B) and P.High Noon’ (C)
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Fig.2 Venn diagram of the volatile components in three

Paeonia petals
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Table 1  Analysis results of Paeonia ostii T.Hong et J.X.Zhang , Paeonia suffruticosa ‘Xiang yu’
and ‘P.High Noon’ by HS-SPME-GC/MS
s &Y PRI o Y
T Sk FERC HE W
[l CL/% Hexanal 798 799  0.33+0.01° 0.56x0.01° 0.21+0.01° MS/RI
Aldehydes  (E)-2-CUfili (E)-2-Hexenal 849 854  0.08+0.00° 0.07+£0.00° 0.030.0° MS/RI
7B [ Benzaldehyde 956 958  0.06+0.00° 0.37+0.02° 0.68+0.1° MS/RI
2-Z,3:-2-CU )% 2-Ethyl-2-hexenal 1007 987 - 0.08+0.00° - MS/RI
4 LB Benzeneacetaldehyde 1041 1050  0.04+0.00° - - MS/RI
(E)-2-FJ#% (E)-2-Octenal 1057 1057  0.03+0.00* - 0.040.02° MS/RI
- Nonanal 1103 1095  0.95£0.01* 0.08+0.01° - MS/RI
(E,Z)-2,6-F 4l (E,Z)-2,6-Nonadienal 1152 1156  1.83+0.08" - 0.50£0.01®  MS/RI
(R)-3,7-—-F1 3-6-2£/fE (R)-3,7-Dimethyl-6-octenal 1153 1152 - 0.20£0.00° - MS/RI
(E)-2-T-J%8 (E)-2-Nonenal 1159 1161  4.65£0.04* 0.07+0.00° 0.87+0.05" MS/RI
(32)-3,7-—-Hi JE-3,6-3¢ 4 (3Z)-3,7-Dimethyl-3,6-octadienal 1164 1170  0.13£0.01° - 0.05£0.00°  MS/RI
3,7-—H3-3,6-F AL 3,7-Dimethyl-3,6-Octadienal 1182 1184  0.70+0.02* - - MS/RI
24 Decanal 1204 1214  0.07£0.00" - 0.02+0.00° MS/RI
4-(1-F 3 2. 58) - B 4-(1-Methylethyl)-benzaldehyde 1232 1235 - - 0.25+0.02* MS/RI
HEAERE Neral 1237 1243 8.67+0.26° 0.57+0.02° 2.51+0.07°  MS/RI
(E)-PA4:E% (E)-Cinnamaldehyde 1265 1266  6.94+0.09° - 9.71+0.61*  MS/RI
FriBE Citral 1269 1276  9.43+0.80° 0.92+0.01° 2.40+£0.30°  MS/RI
Eggg;i iiiﬁ;i;fg}glgi do g%ﬁ’fi nal 1747 1738  0.03+0.00 - 0.05+0.00" MS/RI
2-J2 K H B 2-Hydroxy-benzaldehyde 1039 1041 - - 0.04+0.01*  MS/RI
B4 U Myrtanal 1177 1197 - - 1.42£0.14° MS/RI
/I T-Subtotal 33.94 2.92 18.78
filil2kKetones 6-F 3-5-Pék-2-l 6-Methyl-5-hepten-2-one 987 987  0.09+0.00° - - MS/RI
6,10- - H 3£-5,9-+—Fx4i-2-F 6,10-Dimethyl-5,9-undecadien-2-one 1460 1456  0.13+0.01° 0.08+0.00° 0.10+0.00° MS/RI
(IR)-(+)-Hr¥ik i (1R)-(+)-Nopinone 1135 1142 - - 0.08+0.01  MS/RI
/M -Subtotal 0.22 0.08 0.18

2% Alcohols  3-H13-1-T % 3-Methyl-1-butanol 729 734 0.07£0.00° 0.19+0.01° 0.20+0.02° MS/RI
2-H1%£-1- T 2-Methyl-1-butanol 733 736 - 0.08+0.00° - MS/RI
(E)-3-C\ - 1-F% (E)-3-Hexen-1-ol 853 852 0.07+0.00° 0.11+0.01° - MS/RI
1-2./ 1-Hexanol 867 867  0.12£0.00° 0.09+0.00° - MS/RI
6-F 3£-5- Pl -2-% 6-Methyl-5-hepten-2-ol 995 994  0.06£0.00° 0.24+0.03* - MS/RI
Z<H! 2 Benzyl alcohol 1034 1034  0.06£0.00° 0.12+0.03* 0.09+0.01®  MS/RI

a-H FER I . Alpha.-methyl-benzenemethanol 1060 1057 - 0.05+0.00" - MS
1-3 %% 1-Octanol 1072 1061  0.12+0.00° - - MS/RI
J5 i Linalool 1099 1098  0.77£0.02° 0.60+0.01° 2423+0.97°  MS/RI
7K Z ¥ Phenylethyl alcohol 1112 1113 0.02+0.00* 0.20+0.25° - MS/RI
(Z)-3-T-Hi-1-B% (Z)-3-Nonen-1-ol 1154 1153 0.73+0.02° - - MS/RI
1-T-#% 1-Nonanol 1173 1169  0.17+0.01° 0.10£0.00° 0.37+0.06" MS/RI
L-a-# 7% L-.alpha.-Terpineol 1189 1187  0.03+0.00° - - MS/RI
7-H J-3-3F H 3-6-2F M- 1- 7-Methyl-3-methylene-6-octen-1-ol 1217 1221 0.10+0.00 - 2.08+0.23° MS/RI
FEFEWE (2)-3,7-Dimethyl-2,6-octadien-1-ol 1226 1227  15.1440.96" - 0.73£0.03°  MS/RI
5B Citronellol 1228 1231  5.96£0.17° 51.19+0.63" - MS/RI
(Z)-3,7-— W 3-3,6-2¢ —Ji-1-lEE (Z)-3,7-Dimethyl-3,6-Octadien-1-ol 1231 1232  0.38+0.01° - - MS/RI
7B Geraniol 1253 1256  0.18+0.02° - 0.87+0.08" MS/RI
3-ZK3-2-N M- 1 3-Phenyl-2-propen-1-ol 1303 1306  1.98+0.07° - - MS/RI

(E)-2-175H-1-B% (E)-2-Hexadecacen-1-ol 1484 0.04£0.00° 0.18+0.01° - MS
gg;} }_Tr‘ii ;161160 ) A_(;ngcaﬁ EE:O | 1567 1565  0.03+0.00° - 0.43+0.06" MS/RI

e nf fiki Levomenthol 1575 - - 0.04+0.00° MS
MK 22311 tau-Muurolol 1646 1640 - - 0.310.05° MS/RI
o-BET A alpha-Cadinol 1659 1658 - - 0.300.03" MS/RI
JI5E-9-+ DU A~ 1-BE cis-9-Tetradecen-1-ol 1671 1667  2.15£0.07* 1.23%0.11° 0.34+0.04° MS/RI
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P Sk FERC TR Ry
g;} }.Téiiiyzfg’,lgu!. o g’i‘ca‘i ;E | 1725 1713 0.02+0.00° - 0.04£0.01° MS/RI
(2)-11-+75H5- 1] (2)-11-Hexadecen-1-ol 1869 1867  0.14£0.02° 0.07+0.00° - MS/RI
/I tSubtotal 28.34 54.45 30.03
feJsAcids  RH 2 Benzoic acid 1185 1178  0.02£0.00° 0.60+0.03* 0.13+0.02° MS/RI
FEFEMR Neric acid 1360 1374  0.15+0.01° - - MS/RI
/IiSubtotal 0.17 0.6 0.13
figEsters  AXHERH K Benzoic acid, methyl ester 1092 1102 0.19+0.01° 0.32+0.01* 0.23+0.03" MS/RI
KR iR Benzoic acid, ethyl ester 1168 1171  2.37+0.09° 3.54+0.1* 3.90+0.38" MS/RI
PR TG Octanoic acid, ethyl ester 1199 1190  0.09+0.00° - 0.05+0.00° MS/RI
JK1%MR Z. T Benzoic acid, 2-hydroxy-, ethyl ester 1265 1267 - 0.24+0.00* - MS/RI
3-T-J%M2 LT 3-Nonenoic acid, ethyl ester 1292 1290  0.03+0.00° - 0.04+0.01* MS/RI
JZ-HER TR trans-Geranic acid methyl ester 1323 1324 2.10+0.15" - - MS/RI
I R-2-F B TR Benzoic acid, 2-methylpropyl ester 1325 1346 - 0.24+0.02° 0.14+0.02° MS/RI
3,7- R -6-TR LB 3,7-Dimethyl-oct-6-enoic acid, ethyl ester 1331 1302  0.04+0.00° - 0.08+0.02* MS/RI
ZKINFR 2T Benzenepropanoic acid, ethyl ester 1346 1348 - 0.15+0.01* - MS/RI
LR B 6-Octen-1-ol, 3,7-dimethyl-, acetate 1354 1353 - 0.53+0.02° - MS/RI
L FRFEAERS 2,6-Octadien-1-ol, 3,7-dimethyl-, acetate, (Z)- 1387 1364  0.04+0.00 - 0.45+0.02° MS/RI
MR L Ethyl geranate 1398 1399  0.24+0.02* - 0.12+0.01° MS/RI
ZEHR S LS 1-Butanol, 3-methyl-, benzoate 1441 1430  0.21+0.01° 0.43+0.01* 0.22+0.02° MS/RI
AR 2. (E)-Ethyl cinnamate 1471 - - 0.0440.00" MS/RI
2y — =7 b
éui%iiifj”;_;ei%f;ﬁi%ﬁyl_ 6-octenyl ester 1579 1588 - 0.91+0.06" 0.64+0.02° MS/RI
+ & Z.1i§ Dodecanoic acid, ethyl ester 1596 1597  0.03£0.00° 0.07+0.00° 0.10+0.01° MS/RI
(=S 1= : :
;“f?fﬁﬁﬁ;?‘;f;‘;ﬁf;;isfeﬁgyl ’ 1610 1613  0.07£0.00° - - MS/RI
T PU%ERR £ Tetradecanoic acid, ethyl ester 1795 1796  0.02+0.00° - 0.06+0.00* MS/RI
+75kEfR R Hexadecanoic acid, methyl ester 1927 1926  0.02+0.00° - - MS/RI
— SR [Eperiey AfE
ﬁ)c?e Tﬁf ;;}fﬁ rln Ezﬁiﬁgﬁim 1934 1930 - 0.18+0.01° - MS/RI
LB " H 2 — T Dibutyl phthalate 1971 1967 - - 0.04+0.00" MS/RI
1752 £ T Hexadecanoic acid, cthyl ester 1994 1997  0.22+0.01* 0.15+0.01° 0.10+0.01° MS/RI
/INitSubtotal 5.67 6.76 6.21
fife A Alkanes 2,2,4,6,6-F P FLB#LE 2,2,4,6,6-Pentamethyl-heptane 986 995  0.07£0.00° 0.06+0.00° 0.10+0.00° MS/RI
+ %% Dodecane 1199 1200 - 0.19+0.01° - MS/RI
+ =% Tridecane 1299 1300  0.56£0.08" 1.45+0.07° 0.05+0.00° MS/RI
+ DUk Tetradecane 1400 1400  0.14£0.02° 1.21+0.09° 0.46+0.02° MS/RI
+ k% Pentadecane 1500 1500  3.36+0.11° 3.94+0.07° 1.99+0.04° MS/RI
+75%¢ Hexadecane 1599 1600  0.23+0.01° 1.14+0.06" 0.45+0.07° MS/RI
2-H 3475 %¢ 2-Methyl-hexadecane 1664 1654  0.45+0.01° 0.46£0.01* 0.26+0.01° MS/RI
+-E %t Heptadecane 1699 1700  3.25+0.14° 2.49+0.09° 4.05+0.44" MS/RI
3-H%E-+-E 4% 3-Methyl-heptadecane 1771 1771 0.17+0.02* 0.12+£0.01° 0.17+0.02* MS/RI
1\t Octadecane 1799 1800  0.07+0.01° 1.09+0.10° 0.14+0.01° MS/RI
+JUb Nonadecane 1899 1900  1.50+0.11* 0.93+£0.05° 1.69+0.11° MS/RI
1%t Eicosane 2000 2000 - 0.12+0.01* - MS/RI
——¥i Heneicosane 2099 2100  0.09+0.0° - 0.07+0.01° MS/RI
/INitSubtotal 9.89 13.2 9.43
kKOs 3 b hept2-e - o 00000 wsRI
L 3-p-% #yHis trans-B-Ocimene 1036 1049  0.26+0.01° - - MS/RI
-2 #¥5 beta-Ocimene 1046 1050  5.32+0.03* 1.35+0.04° - MS/RI
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iz -p-12:JE 4 cis-beta-Farnesene 1387 1442 - - 0.43+0.07* MS
(E)-5-1PURiJfi (E)-5-Tetradecene 1393 1387  0.11x0.02* 0.08£0.00° 0.06+0.01° MS/RI
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s EY PR G HETITR
P Sk FERC FHE Ry

F A7) Caryophyllene 1415 1419 0.05+0.00 - 2.14+0.08° MS/RI
HERIA Humulene 1454 1455  0.03+0.00 - 1.62+0.10° MS/RI
K4 L4 Germacrene D 1480 1476  1.93+0.06° 3.35+0.20° - MS/RI
(1S,4aR,8a8)-1- S A 3E-7-H 3-4- T H 2£-1,2,3,4,4a, 5,6,8a-/\ A 2%
(1S,4aR,8a8)-1-Isopropyl-7-methyl-4-methylene-1,2,3,4,4a,5,6,8a- 1484 - - 22.8+1.25° MS
octahydronaphthalene
y i N y-Elemene 1493 1435 0.05+0.00° - - MS
ZHRIRTFFUH Bicyclogermacrene 1494 1495 - 0.10+£0.00° 2.84+0.28" MS/RI
a-fk %344 alpha-Muurolene 1498 1440 - - 0.28+0.06° MS
o-7EWEMi a-Farnesene 1512 1508  0.03+0.00 0.49+0.05* MS/RI
S-FEAN M 5-Cadinene 1523 1518  0.03+0.00 - 1.07£0.16° MS/RI
8--I-LHlkM 8-Heptadecene 1678 1719  0.66+0.09° 0.71£0.01* 0.41+0.01° MS/RI
9-F /\BHs 9-Nonadecene 1875 1880  0.64+0.07* 0.15£0.01" 0.18+0.02° MS/RI
/)it Subtotal 9.11 5.74 32.54
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J52-2-(2- ] ML ) W g trans-2-(2-Pentenyl)furan 1000 1004  0.10£0.00° - 0.19+0.02° MS/RI
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_ 2-(2- 2Tl
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. e )
'ﬁi;yiﬁfnghj—%é—iﬁ)%i—ﬁ?olfikrf}rﬁ)—ZH—pyran 1109 1112 - 0.57+0.02" - MS/RI
X N - )
SR Nty 2oy on. e st o2 pyan 1126 112 — 0200 SRl
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SR L, 5- 2 03k - = -, i
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/it Subtotal 12.66 16.21 3.59
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Fig.3 PCA analysis of volatile compounds in
three Paeonia petals
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Table 2 Differential components of three Paconia petals

FHRO < F

DFxXY XY*xHH

R

PR <
DF>xHH

(E,Z)-2,6-T-_J#1# (E,Z)-2,6-Nonadienal
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+H%E Pentadecane
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(B)- 4 (E)-Cinnamaldehyde
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£ 1) Caryophyllene
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