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Analysis on aroma compositions in flowers,stems and leaves of
Chrysanthemum indicum var. aromaticum

JIAN Lin,SUN Ming,ZHANG Qi-xiang

(Beijing Key Laboratory of Ornamental Plants Germplasm Innovation & Molecular Breeding
National Engineering Research Center for Floriculture ,

College of Landscape Architecture ,Beijing Forestry University , Beijing 100083, China)

Abstract: [Objective] Volatiles from aerial part (flowers,stems,and leaves) of Chrysanthemum indi-
cum var. aromaticum were analyzed to provide theoretical basis for studying and utilizing the unique aroma
traits. [Method) Headspace adsorption and gas chromatography-mass spectrometry (GC/MS) coupled di-
rect thermal desorption (DTD) was applied in this study for component analysis. The relative contents in
the volatiles were determined by retention index and area normalization method. [Result] Flowers had the
most types of aromatic constituents (72 types) ,and 55 of them were simultaneously found in flowers,leav-
es,and stems. Terpenes were the dominant class of volatiles emitted from all the three organs (>80%) and
thujone contributed the most (>>50%). Besides.contents of camphor,eucalyptol,B-caryophyllene and ger-
macrene in flowers, leaves and stems were all >1%. Flowers emitted the most amounts of volatile com-
pounds,followed by stems and leaves. [Conclusion)] Terpenes were the main parts of volatiles from C. indi-
cum var. aromaticum ,and fragrances types of the three organs were similar with different contents.

Key words: Chrysanthemum indicum var. aromaticum; Static headspace adsorption; GC/MS; aroma
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14 & 35 (Chrysanthemum indicum var, aro-
maticum) J& 3T IR - 22 53 A 16 1) 18 P AR 28 M IX g
1 970~2 830 m {Y Ll i o AR K BRI AR
MR VO R HAEK REF . #7548 h 248 /E
FASAE ) AR /DN o /N T TR R A 0 I K B A 5
AN H A R 8 AP E 9 A BA). MR E R
57 35 9 28 B, 5 B 4 10 32 2 D0 o H A vk BAT AR
AR AR AR Y A L AR OB B 245 I 1

A T 4 B A e R g e DURE ) 9F 5 i Xl
Je A R IO ek EEARE R R o]
T ENCR ISR R TR e b 7/ P = N TR S R DOy
AR A A R F 5T 32 AR TP RS Il IR 24 T oy T
[T PR R S W & TR AU L R
S W s Sl D e SN N R S 1 S Y/
Forh E2OR A T TR IR ZE O AR R L 2 R e fivi 155 45
Wang 5553 T4 10 B R B 354 L 25 b b i 4 % 1k
oy AT T GC-MS I 5E J5 & B+ AE i J2 AR
RNE IR Gy S 2R T I g (15, 40200 Rl a-sK ST 4
(14.18%) %, T 0k b 1y £ 8L 4l X A= 46 &2
(20.42%6) . & & Je W TR (20. 4100 1 o /K 7 4
(13.6700) %, 2L B 3 8 % A I a4 & WM
(17. 95%) . KR F&F M M (12.89%) Ml B-7K /& 4
(12.7090) %, B R 5FIH NMR %9 4% F B
TEAAR A 35 T AERE I h SR BOF S E TR B E R VK
Jo T A 2 A R R AR R B M A
FRHE T A 205 5 B T P R AR BE T

AT S U I B IR AE T AL A BHE D)+ o
UL, BA R Bl AR 8 35 LRI X il AR A 4 4
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4G AL 2R AR AT T EE X A A LU O o —
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L #E5 Ik

L1 # #
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ST SN
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mesh) W2 [ 2 (CAMSCO, Houston, TX, USA) 7E
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WOE H A By N B W, (20 K KIS A 1 i #4822
MRE BT SR AE 48 1 (Reynolds, 406 mm X 444
mm, Richmond, VA, USA) , ¥ R k48 AR K4S e %
B T RAER N M A4 i 25 7 Ik 44 s <R+
PO AL N BERT I8 B E 2SR B LA 1 L/min 1
HEEATA 1 L iR i i s R R h = R
FARER 3/4 B RIS N A S . (DIRFER
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T ORAEE I
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MR 40°C PR HE 2 min, SR 5 LA 6 °C/min Ay 3 B
J+3] 180 °C, LA 15 °C/min By JE TF3] 270 °C %
£ 3 min, MS TAE & 2 5 X8 fa 1 L B I
(ED ;i TRER N 70 eV Bl 30~500 m/z,
1.3 #HiEaE

R E M A Turbo Mass5. 4. 2 GC/MS
AR AT o081 o3 AT A5 B A BB 1 U L R OR [R5
T U 28 NISTOS 48 FE A &R J5 o P8 157 D B 43 19 £
FA 46405 Pherobase $4fs 2™ w14 b o 90 30 47 L X

chromatography/mass  spectrum,
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Table 1 Main volatile components and their relative contents in flowers,stems and leaves of

Chrysanthemum indicum var. aromaticum

K1 &Y MR} &4/ % Relative contents
Compounds 1 Flower I Leave £ Stem
i K5 2¢ Terpenes
800 1.3,5 - B¢ = # Cycloheptatriene 0.0740.02 0.0440.01 tr
929 a /K FE 4 a-Phellandrene — 0.734+0.06 0.2340. 04
937 PR M o-Pinene 0.71£0.09 0.2640.03 0.12£0.05
955 M5 Camphene 0.9640.15 0.64=+0.08 0.28+0.07
979 B-#A {4 B-Terpinene 5.64+1.29 tr 1.724+0.76
981 B-JE /4 B-Pinene 0.18+0.07 tr 0.05+0.03
993 B-A K% B-Myrcene 0.14+0. 04 1.9240. 05 tr
1609 8- LI AR 8-Hydroxylinalool 0.61+0.12 —
1020 (+)-4-E§ 45 (+)-4-Carene 0.214£0.04 0.50£0. 10 0.16+0.09
1034 D-## 45 D-Limonene 0.2740.09 — —
1035 B-7Kj74 B-Phellandrene 0.14%£0.04 0.31%£0.08 0.38+0.13
1037 KMl Eucalyptol 1.37+0.15 0.37+0.01 0.37+0. 14
1074 v-¥A 4 v-Terpinene 0.39+0.09 0.84+0.04 0.21+0.06
1077 AWK E Y Trans sabinene hydrate tr 0.24+0.03 tr
1083 4l #1 i 4-Thujanol 0.3440.09 0.23740.04 0.40+0.11
1084 A H 4 EE Dihydromyreenol 0.0340.02 — —
1088 o1 i 4 @ Terpinolene tr 0.20+0.03 tr
1127 oI o Thujone 2.544 1. 41 55.184+1.18 33.10+3. 96
1136 MR B Thujone 65. 48+ 2. 34 tr 37,0244, 12
1150 JIF Az % B Trans-sabinol tr tr 0.58+0.17
1159 #& i Camphor 5.114+1.65 2.95+0.47 3.84+1.34
1166 i} i fif K Cyclohexene tr tr0 .16£0.09
1183 BER I N EE Allyl heptanoate 0.02-+0.01 — -
1186 (-)-4-1 B (-)-Terpinen-4-ol tr tr0, 020,01
1195 k4 5 B Myrtenal tr tr 0.03+0.02
1199 a1 A% o-Terpineol 0.01+£0.01 — —
1219 i 54 Verbenone 0.02+0.02 0.03240.02 0.0420.03
1259 D-7% F£Hi D-carvone 0.02-40.01 0.0240.02 0.13-0. 04
1262 Wi M Piperitenone 0.05+0.04 0.14+0.02 0.144+0.09
1284 (+)-3-8 45 (+)-3-Carene tr tr 0.1540.05
1298 RS AEHRE Neryl acetate tr 0.074+0.05 5
1311 LRI ilE Bomyl acetate 0.74+0. 35 0.134+0.09 0.1640.11
1352 g 4-Tert-butylcyclohexyl acetate 0.13%£0.04 0.05%+0.02 tr
1364 LR & IR I TR Myrtenyl acetate 0.284+0.17 0.04+0.03 4.834+1.98
1435 v-ME F 45 v-Elemene tr 0.22+0.02 0.05+0.01
1450 o« BEE i M a-Cubebene tr 0.1840.03 0.13£0.06
1455 a- KM IR «Longicyclene — 0.08+£0. 04 0.11%£0.07
1480 WK Copaene 1.02+0.78 2.15+0.15 1.45+0.11
1483 8- 5% Jfi B-Bourbonene beita 0.12+0.03 0.14+0.05 0.12+0.02
1489 S WU Isoledene tr 0.34740.01 0.2420.03
1507 a1 M o-Gurjunene tr 0.08%£0.02 tr
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&k 1 Continued table 1

Kl e MXT & HE/ % Relative contents
Compounds 1t Flower I Leave 2 Stem
5452 Terpenes
1524 B-Fi ¥ B-Caryophyllene 1.1240.09 3.96+0.05 2.39+0.08
1530 v-FE#8 K y-Cadinene— 0.7040.06 2.914+1.13
1534 B- S -F P 1M B-Trans-bergamotene tr tr 0.26-+£0.03
1555 B-4: A XK M p-Farnesene 0.18+0.04 tr 0.65+0.01
1565 WK Aromadendrene tr tr0, 110, 07
1567 KARFE M4 Germacrene 1.38£0.06 5.5940.51 0.15%+0.05
1568 B-EEVE Jifi i B-Cubebene 0.9040. 02 0.5540.01 tr
1590 o417 #s a-Caryophyllene tr tr 0.09+0.01
1593 A 2= Bl 4% Eremophilene — 0.76+0.07 tr
1610 it 25/ Bisabolene - tr 0.09=£0.02
1618 3+ #8 M Cadinene0. 09£0. 03 0.59-0.13 0.84740.08
1688 L% 4k Caryophyllene oxide 0.02+0.01 — —
e Wi A5 A= 4 Fatty acid derivatives
732 J%. % Pentanal 0.0740.03 tr 0.020.01
746 S Isoamylol tr 0.09+0.02 0.1640.07
767 ST W2 2 lE Ethyl butyrate 0.04+0.02 — —
801 C. 1 Hexanal 0.37+0.16 0.14%+0.02 0.27+0.10
812 2-H 3 TR H fi§ Butanoic acid, 2-methyl-, methyl ester 0.78+0.17 — —
857 2-H 3L TR Z,fiE Butanoic acid, 2-methyl-, ethyl ester 2.31+0.01 1.3740.01 0.53+0.03
862 B IR 2.1 Ethyl isovalerate 0.8340.01 0.56+0.01 0.3340.01
863 -3 -C i Cis-3-Hexen-1-ol tr 0.6340.01 0.0840.01
873 2-H JE R H i Methyl 2-methylvalerate 0.154+0.01 0.0440.01 0.0340.01
900 Uil Cyclohexanone 0.03+0.01 — —
945 2-W 3 TER AR Propyl 2-methylbutyrate 1.44+0.01 tr 0.1440.01
987 1-445-3-1% 1-Octen-3-ol - — 0.56+0.02
989 5-F Jt-3-Pifll 5-Methyl-3-heptanone — — 0.57+0.02
999 3-% il 3-Octanone 0.22+0.03 0.84+0. 06 -
1006 - Cis-3-Hexenol tr 5.0140. 04 tr
1017 Z R g Hexyl acetate 0.03+0.01 — —
1201 2- 3 TR O g Hexyl-2-Methylbutyrate 0.05+0.02 tr 0.03+0.01
1206 ZLME Decanal 0.15+0.08 tr tr
1280 T-fi# Pelargonic acid 0.0140.01 tr tr
1246 Sk 2 R Cis-3-Hexenyl isovalerate 0.05+0.03 0.134+0.06 tr
& Benzenes
960 ¥ Benzaldehyde 0.96+0.03 — —
1010 48416 o-Cymene — 0.3340.01 —
1027 Xt 4% p-Cymene — — 0.48+0.12
1082 [a] 4 #£ 42 m-Cymene 0.1340.07 — —
1168 ZTRETE Benzyl acetate 0.10%£0.03 — —
1192 B I5 4 7B 1-Phenylethyl acetate 0.02+0.1 — —
1504 7K Diphenyl ether 0.0440.03 — -
N Z 2 Phenylpropanoids
1290 575 H iy Thymol 0.554+0.12 0.84+0.05 0.48+0.13

T KT F R RAEEG - — Fom B AR BZ A s o R IR i Y A 4 & N T 0.01%.

“ > ’

Note:KI is the Kovats retention index. means undetected. “tr’ means trace constituent with content of than 0. 1%.

2.2 MREHM . ZEFBSHASTH AL Pk D R B R ORI . 2 A

M ZEFERD DL SER B SEF BN SRR GBI YRR 94, 05005
JROTAR EE i 5 2 SR R A B A Ay B R RRATT A A A A 3. 6806, I AR
65 A1 66 Fifba . SAET AR B L B IR ISR S RO 90, 2100 . F P A bk e A R O)
A 55 Fo AT S MR SRR A R o« AR (55. 18 040)  HAE AT (> 100 KR
AL ABLRE =84 00 I Jig 7 R AT AR W R 26 U LR |R B TR R I L 2- R TR £ R AEAE T R
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Fig. 1 Comparison of emission amounts of volatiles
in flowers,stems and leaves of Chrysanthemum

indicum var, aromaticum
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