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Chemical Components Analysis of Essential Oil of Flos
Chrysanthemi Indici from Different Regions by GC-MS

SUN Shu-guang, HAN Yong-cheng, LIU Wei* ,CHEN Ning, HUANG Ltjie,CUI Yong-xia
(Henan University of TCM,Zhengzhou 450046, China)

Abstract: The essential oils of flos chrysanthemi indici from different regions were extracted by
steam distillation, the chemical components were analyzed by gas chromatography-mass spectrometer
(GC-MS) ,and the relative percentage of each component was calculated by normalization method
of the chromatographic peak area,so as to provide the experimental evidence for the development
and clinical application of flos chrysanthemi indici. The results showed that 39,20,19,33,22,18,
25,29,20, 33 compounds of essential oils were identified from Bozhou Anhui, Wenxian Henan,
Nanyang Henan, Mount Huangshan Anhui, Hangzhoul, Linying Henan, Lingbao Henan,
Hangzhou2,Foshan Guangzhou, Wuxi Jiangsu respectively, which contained 12 kinds of the same
composition. The main chemical constituents of essential oils of flos chrysanthemi indici from
different regions were similar, but there were significant differences in the kinds and contents of
essential oils from different regions.
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’ o 20+ 1; :30 mL/min, . 300 mL/min;
:250 °C; :1 pl,
1 2 25 mL/min, 1 5 mL/min;
1.1 EI, 70 eV; 45 ~
7000 ( 400 amu, 150 C, 230 C,
), RE-52AA ( , 5.0 min,GC/MS 280 C,
Do ( ) 9
( ) )
Mili-Q ( , Millipore ) 1.2.1 GC-MS
C D, ) )
(Chrysanthemum 2 , 1. 2
indicum L.) R 3
1 NIST. NBS [6-10] )
S1 S6 ’ A
S2 S7 ’ ’
S3 S8 2 g
st S9 , N
S5 1 s10 3( Do
1.2 R ‘ 3
1.2.1 « 2 ) ,10
40 g, . 480 mL. \ . . . .
»2010 XD 1. . 2.
[1] , , s s 10
. 5 mL ) 39 20 .19 .33 .22 18 .25
o W29 .20 .33, 12 )
1.2.2 : HD-MS; (e NGls .
(325 “C,30 mX0 25 mm,0 25 pm) (1R)-1,7,7- - [2.2.1]- -2= | .
; : 50 C, 2 min, 8 C/min .6,6- - [3.1.1] -2 -2-
130 C, 5 °C/min 250 C, 4 min; R .6,10,14- -2- La
(=99 999%), 1. 2 ml/min; , i



118 43
2
2
1 128 CyHyp
2 154 CioHisO
3 (—)a 152 CioHis0O
4 (+)8- 152 CioHis0O
5 [1S-(1.3.5)]-6,6- -2- - [3.1.1]- -3- 152 CioHis0
6 (1R)-1,7,7- - [2.2.1]- -2- 152 CioH1i50
7 - 150 CioHi,O
8 154 CioHi50O
9 (R)-4- -1-C 1- )-3- -1- 154 CioH1s0
10 138 CiroHis
11 152 CioH150
12 a-Thujenal 150 CioHi,O
13 6,6- - [3.1.1] -2- -2- 152 CioH1is0
14 - - -2,8 -1- 152 CioH1i5s0
15 4-C 1- )- 148 CioH12O
16 as H-1,7,7- - [2.2.1] -2- 196 Ci2H20 02
17 204 Ci5 Hyy
18 204 Cis Hay
19  (D-7,11- -3- -1,6,10- 204 Ci5 Hoy
20 5,5~ 4-(3- -1,3- )-1- [2.5] 204 Ci14H2, O
21 [3aS-(3a,3b,4,7,7aS* ) ]- -7- -3- -4-(1- )>-1H- [1.3] [1,2] 204 Cis Hyy
22 1-(1,5- -4 )-4- - 202 Ci5Hsz
23 204 Ci5Hay
24 204 Ci5 Hyy
25 [S(R*,S*)]-5-(1,5- 4~ )-2- -1,3- 204 Cis Hyy
26 (S)-1- -4-(5- -1- -4 )= 204 Ci5Hyy
27  [1S-(1.4a.8a)]-1,2,4a,5.8.8a 4,7~ -1-(1- )= 204 Ci5Ha
28 [S(R*.S*)]-3-(1,5- -4~ )-6- - 204 Ci5Hay
29 2 -6- - -2- 202 Cis Ha
30 (E.E)-Germacra-3,7(11)- - -6- 218 Ci:Hs O
31 2-(4a,8 -1,2,3,4,4a,5,6,7- - -2 - -2 -1- 220 Cis H2, O
32 6-C - )-2- -2- 218 Ci5s H22 O
33 3,4,4- -3-(3- - -1- )- [4.1.0] -2- 220 Ci5Hz1 O
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2
34 ~Z-a- 220 C15Hy O
35 (—)- 220 C15Hy O
36 [2R-(2,4aa,8aa) }-1,2,3,4,4a,8a" -d.a,4a,8 -2- 220 CisH2 O
37 a,a,6,8- - [4.4.0.002.7)] -8 -3- 220 CisH2 O
38 (2)- 220 Ci5H2 O
39 220 Ci5Hy O
40 Z-a- 220 Ci5H2 O
41 [2R-(2,4aa.,8aa)1-1,2,3,4.4a,5,6,8a -a,a,4a,8- -2~ 222 Cyi5Hy0
42 220 Ci5sH2 O
13 2,2~ -3-(2- )~ - 238 C15 Hz5 0z
44 2= -1,7,7- -5~ [2.2.1] 210 CizHi505
45 6,10,14- -2- 268 CisH30
16 2-(2,4- )-1.6- [4.4] -3- 200 CisHi2 0,
47 222 Ci5 Hz0
48 296 Caz Hus
49 338 Cz4 Hso
3 %

S S2 S3 S4 S5 S6 S7 S8 S9 S10

1 0. 66 6.26 3.62 0.42 1.47 3.18 2. 10 0.31 1. 86 0.98
2 0.68 2.78 1.91 1.16 1. 38 1.47 1. 20 0.35 2.21 1.15
3 1.08 2.92 2.13 2.49 3.46 2.25 3.29 1.41 2.19 3.09
4 3.41 17. 29 18. 54 0.97 8. 37 20. 06 4.82 1. 60 9. 56 2.26

5 — 0.31 0. 35 — — — — - — —
6 4.02 24.71 27.33 5.25 9.24 15.51 5.01 2.50 12. 80 3.47

7 0.77 — — — 1.63 0. 40 — 1.01 — —
8 1.18 6.35 3.78 2.82 1.96 6. 10 1.55 1.66 2.93 3.81
9 1. 44 — 0. 35 — — — — 7.62 — 4.27

10 1.12 — — — 1.14 — 1.12 — — —
11 19.71 22.18 22.49 17. 94 27. 64 32. 31 14.18 15.42 31. 21 16. 69
12 2.43 — — 4. 84 14. 67 — 22.22 9.62 1.55 11.53
13 24.04 4. 26 4. 15 25.27 8.92 4.93 7.10 17.42 8. 31 13.73
14 — 0.92 0.79 0. 87 1. 60 — 0.45 1.18 2. 14 1.26
15 — — — 0. 80 — 0.78 — — — 0. 81
16 0. 66 — — 0. 44 — — — 1.11 — 0. 81
17 3.47 0. 34 3.38 1.20 2.69 4,34 2. 14 5.09 4,55 0.79
18 — — — 0.29 — — — — — 0. 65

19 3.71 — — 0.43 — — 1.33 9.89 — —
20 — — — 0.51 — — — — — 0. 80

21 — — — — 0. 89 — — 1. 06 — —
22 1.24 — — 0. 86 0. 89 — 4.32 2.53 — 1.46
23 8.37 — — 2.85 1.21 — 1.42 3. 39 — 0. 85
24 0. 30 0.32 — — 2.54 — — — — 1.65
25 0.94 — — 6.02 — — 5. 81 2.18 2.25 0. 66

26 — — 0. 44 — — — — 0. 54 0.53 -

27 0.57 — — — — 0.65 — — 0.43 —
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3 %
N S2 S3 S4 S5 S6 S7 S8 S9 S10
28 0. 25 0.49 — — — — — — — —
29 0.75 5.18 2.51 — — 3.81 — 0. 86 2.42 —
30 — 0.62 — — — — — 0.94 — —
31 — — — 0.55 — 0. 64 — — 0.35 —
32 0.44 0.28 0. 34 0. 50 — — 0.32 1. 28 — 1. 45
33 0. 40 — — — — — — 0.11 — —
34 0.31 — — — — — — — — —
35 0.79 — — 3.75 0.51 — 0.98 1.43 2.21 2.16
36 0. 39 — — 0.17 — — — — — 1.18
37 0. 26 — — 2.00 — — — — — 1.12
38 0. 83 — — 1.74 — — — — — —
39 3.83 0. 56 0. 28 0.41 2.27 0. 39 7.52 1.76 3.81 6.78
40 0.47 — — 0.48 — — — — — —
41 2.23 — — 1.61 — — — — — 1. 80
42 0. 60 — — — — — — — — 0.68
43 1.21 — — — — — 0.72 — — 0. 37
44 — — — 3.11 — — 1.21 — — 2.82
45 0. 25 0.58 0.76 6. 40 2. 47 0.32 4. 35 3.01 4,85 3.69
46 0. 24 — — 2.23 — — 2.81 — — —
47 4,84 2.52 4,51 0. 20 3.71 2.42 1.55 2.23 3.75 1.56
48 0. 94 — — — — — — — — 2.85
49 0.61 1. 14 2.25 1.08 1. 35 0. 45 2.49 2.13 — 2.83
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