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Advance in chemical constituents, pharmacological activities and
applications of Chrysanthemum morifolium

LYU Ke,WANG Zhong-hua*

Zhejiang Wanli University , Ningbo 315000 , China

Abstract ; Chrysanthemi Flos is the dry flower head of Chrysanthemum morifolium in Compositae. It has been known as an or-
namental plant since ancient times,and also as a plant with the same origin of medicine and food. According to the application
mode, practical chrysanthemums can be divided into three categories : medicinal chrysanthemums, edible chrysanthemums and
tea chrysanthemums. Chinese Pharmacopoeia (2010 edition) classifies chrysanthemum as a medicinal and edible plant,which
is divided into five medicinal varieties: Gongju, Hangju, Chuju, Qianju and Huaiju due to its different producing areas and
growing environments. At present, there is not much research on medicinal chrysanthemum,and the work on germplasm re-

sources of medicinal chrysanthemum is not comprehensive. In this paper,the main components, biological functions and bio-

synthetic pathways of chrysanthemum in recent years were analyzed and summarized.
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Table 1  Monoterpenoids

y: -

i fa it o
Molecular

No. Compound name

formula
1 1,8-fiM2 1,8-Cineole CyH;s0
2 %M 1,7,7-trimethylbicyclo-[ 2. 2.1 Jhept-2-one ~ CioH;60
3 JE ki Borneol oil CoH;30
4 - a-(-)-Thujone CyH;c0

5 p-HILF P FEEFE p-Isopropyltoluene CioHyy
6 BE A& IIAEE (-) -Myrtenol CoH0

7 B-JE4# B-Pinene CioHyg
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Fig. 1  Structures of monoterpenoids

S F B BARFIE A (R 2 A 2) i =ik
A Kkmag 27| FEAT T S Pk (taraxas-
tane) B 5% R % (oleanane ) A | 13 J5 4% (ursane )
B P B (lupane ) B | taraxerane Y | R A 3% 25 b
(cycloartane ) %Y | K % 45 (tirucallane ) #Y | 3K ¥ J5¢
( dammarane ) %I | 5§ %% ( stigmastane ) Y 1 2F T b
(lanostane ) #1 |

R -7
spectrometry , GC-MS) X 45 FE AL 2% o FE47 P
PEATHER PRI AT IS I 44 Rl Ak A )
17 RO AN 27 RO AR AR S )
(IR N R s (a7

xR2 BEEERUEY
Table 2 Sesquiterpenoids

( gas chromatography-mass

52 ettt AR

Molecular
No. Compound name

formula
8 Cumambrin-A C7Hy, O5
9 BF45 76K Handelin 3, Hyy Oy
10 -4 B W E a-Farnesol CisHyO
11 W58 = A Chrysantetriol A CysHy6 04
12 W35 4EEE Chrysanthetetrol CioH;s0

13 LB W B-Farnesene CisHyy
14 7-(2-Hydroxy-2-propyl ) -10-methyl4- CoHys 05

methyleneperhydro-naphthalene-3 ,5 ,6-triol

% ‘ﬂg oL

10

CH,

B2 fFEasXiaamnsiaX

Fig. 2 Structures of sesquiterpenes
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B2 (16.17) Mg EIEESE " (18 .19) H b ZHEH.
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Table 3  Flavonoids

% EY 2 Vi e
No. Compound name Molecular formula
15 I AKZ Diosmetin CieH 2 06
16 ARBEFZE Luteolin Ci5Hy4 04
17 FEFEZ Apigenin CisH,( 05
18 Hit B2 2 Quercetin CysHy0;
19 KA R 2 5-HIfE Gossypetin S-methyl ether CyoH,Og
20 FIH AL 7-0-B-DAAHHF Vanillin7-0-8-D glucoside CpHy, 0y,
21 FER £ T-0-B-D AT Apigenin-7-0-8-D-glucoside oy Hyy 04
22 FEH 2 T-0-B-D-LFLHHTF Apigenin -7-0-8-D-galactoside CyyHi504
23 AR EZE-T7-0-B-D-45%E B Luteolin-7-0-B-D-glucoside Cy Hy Oy,
24 S B ET-0B-DATEIE Acacia 7-0-B-D-glucoside CysHyy 0,
25 AR T-0-B-D-LFHEH Acacia -7-0-8-D-galactoside CyHp 040
26 #& JZ # Hesperidin CogH3, 05
27 18}t % Hesperetin C16H,4 0,
28 HilBE 2 Acacetin Ci6Hy, 05
29 HIFEH Acaciin Cy3HygO04
30 4'.5,6,7-PUF 4 FE 45 47,5 ,6,7-Tetramethoxyflavone CyoHy506
31 537 ,47,6,7-10 B A # R 5-Hydroxy-3',4",6 ,7-tetramethox CioHy5 0,
32 47V HEA R 82 7-0-B-D-R A 4'-Methoxyluteolin-7-0-8-D-glucoside CyyHyy Oy
33 P Baicalin C, Hi504,

23t 3( Continued Fig.3)
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Fig. 3 Structures of flavonoids
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Table 4  Phenolic acid compounds

Hi UACE /B4 -t
No. Compound name Molecular formula
34 44 R C Tsochlorogenic acid C CysHy 0y
35 4 -5 - BT B 3 45 2% 4-Caffeoyl-5-feruloyl quinic acid CyeHyy Oy
36 S5-IV F IR ZE TR 5-Mustard acyl quinic acid C,Hy0,
37 #t)5i% Chlorogenic acid CiH 50,
38 WIHERR Caffeic acid CoHy 0,
39 WNHERR B fiE Methyl caffeate CioHo 04
40 WIMERS 2,158 Ethyl caffeate CiHpOy
41 WMMERR T HE Butyl caffeate Ci3H604
42 ZE T2 Quinic acid C;H,,04
43 4-0-WIMEEEIEZE T 4-0-Caffeoylquinic acid CiH50
44 7E#] % Cynarin CysHp Oyy
45 3,4-0-ZWHEBEIESS TR 3 ,4-0-Dicaffeoyl quinic acid CyHys 01y
46 3,5-0- " WMERE S TR 3 ,5-0-Caffeoylquinic acid Cos Hyy Ops
47 4-H S Bk JE 1% 4-Methoxycinnamic acid CioHy 05

48 W BZ4ZK G 3,5-Di-O-caffeoylquinic acid methyl ester CyeHye 01y
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Fig. 4  Structures of phenolic acid compounds
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Fig. 5 Biosynthesis of common precursors of terpenoids
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