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Abstract: Chrysanthemum indicum, with excellent pharmaceutical prospects, widely distributes in China. At present, the study found
that the main chemical constituents of C. indicum include flavonoids, phenylpropanoids, and terpenoids. The infrared spectroscopy,
high performance liquid chromatography, ultra performance liquid chromatography, gas chromatography-mass spectrometry, flame
atomic absorption spectrometry, related molecular biological technology, and other modern analysis technology are widely used in
the quality evaluation on C. indicum. In this paper, the research progress in the chemical constituents and quality evaluation of C.
indicum is reviewed, providing the scientific basis for its further development and utilization.
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Fig.1 Nucleus structures (A, B, and C), substituents (X, Y, and Z) of flavonoids, and 2’,4'-dihydroxychalcone (D) in C. indicum
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Table 1 Main flavonoids in C. indicum
P55 e 233 BUAGH 276 3R
1 linarin A Ry=R;=R;=Rc=H, R=Rha-Glc, Rs=CH; 12-15
2 apigenin A  Ri=R,=R;=R;=Rs=Rs=H 11,15-17
3 apigenin-7-O-B-D-glucoside A  Ry=R;=R;=Rs=Rs=H, R;=Glc 12,15,18
4  apigenin-7-O-rutinoside A Ry=R;=R;=Rs=R=H, R;=Rha-Glc 13
5 apigenin-7-O-rhamnoside A  Ry=R;=R;=Rs=R=H, R;=Rha 19
6 apigenin-7-O-galactoside A Ry=R;=R4;=Rs=R=H, R;=Gal 19
7 luteolin A R;=Ry=R;=Rs=R¢s=H, R;=OH 11,13-14,17
8 luteolin-7-O-B-D-glucoside A Ry=R;=Rs=R4=H, R,=OH, R|=Glc 13-14,17,20
9 luteolin-7-O-B-D-glucuronide A Ry=R;=Rs=R¢=H, R,=OH, R,;=GluA 21
10  luteolin-7-O-(6"-O-acetyl)-B-D-glucoside A R,=R;=Rs=R(=H, R,=OH, R;=X 17
11 acacetin A  R=R,=R;=R,=Rs=H, Rs=CHj; 12-14,22
12 acacetin-7-O-B-D-glucoside A R,=R;=R,=R¢=H, Rs=CH3;, R=Glc 10,20
13 acacetin-7-O-B-D-rutinoside A  Ry=R;=R;=Rc=H, Rs=CHj3;, R;=Rha-Glc 11,14
14 acacetin-7-O-p-D-galactopyranoside A R,=R;=R,=R¢=H, Rs=CH3;, R=Gal 23
15 acacetin-7-O-(6"-O-acetyl)-B-D-glucoside A Ry=R;=R;=R¢=H, Rs=CHj;, R;=X 12,14
16 acacetin-7-O-(6"-0-L-rhamnosyl)-p-sophoroside A Ry=R;=R;=R¢=H, Rs=CHj;, R|=Y 10,20
17 acacetin-7-O-0-L-rhamnosyl(1—6)-[2-O-acetyl-B-D- A  Ry=R;=R4;=R¢=H, Rs=CHj;, R;=Z 11
glucosyl(1—2)]-pB-D-glucoside
18  diosmetin A R;=R,=R;=R¢=H, R4=OH, Rs=CH; 14,17
19  diosmetin-7-O-B-D-glucoside A R,=R;=Rs=H, R4=OH, Rs=CH3;, R;=Glc 15,17-18
20 diosmetin-7-O-B-D-glucuronide A Ry=R;=R{=H, R,=OH, Rs=CHj3;, R;=GluA 21
21  eupatilin A R;=R;=R¢=H, R,=R,=0OCHj, Rs=CHj; 17,24
22 5,7,4-Trihydroxy-3',5"-dimethoxyflavone A R=R,=R;=Rs=H, R;=R(=0CH; 15-16
23 5,3"4'-trihydroxy-6,7-dimethoxyflavone A R4=Rs=0H, R;=Rs=H, R;=CH;, R,=OCH; 16
24 S5-hydroxy-4',7-dimethoxyflavone A  Ry=R;=R;=Rc=H, R;=Rs=CHj; 22
25 5,6,7-Trihydroxy-3',4,5'-trimethoxyflavone A R&~=R¢=OCH;, Ri=R;=H, R,=OH, R,=CH; 22
26  5,4'-dihydroxy-7-methoxyflavone A Ry=R;=R;=Rs=Rs=H, R;=CHj; 22
27 5,7,3",4'-Tetrahydroxy-6,5'-dimethoxyflavone A R;=R;=Rs=H, R,=R=0CHj3;, R,=OH 15,24
28  S-hydroxy-3',4',6,7-tetramethoxyflavone A R;=Rs=CHj;, R;=Rs=H, R,=R,=0OCHj; 19
29  hesperetin-7-O-B-D-glucuronide A R,=R4;=R¢=0CH;, R;=Rs=CHj, R;=GluA 21
30 campherol B R,=R,=R;=H 14
31 quercetin B R;=R,=H, R;=OH 15,22,25
32 quercetin-7-O-B-D-glucoside B R,=Glc, R,=H, R;=OH 15,18
33 quercetin-3,7-di-O-B-D-glucoside B R;=R,=Glc, R;3=OH 18
34 quercitrin B R;=H, R,=Rha, R;=OH 19
35 isoquercitrin B R;=H, R,=Glc, R;=0OH 25
36 quercetin-3-O-galactoside B R,=H, R,=Gal, R;=OH 19
37 isorhamnetin B R;=R,=H, R;=0CH; 22
38 eriodictyol C R;=H 18,25
39 eriodictyol-7-O-B-D-glucoside C R;=Glc 20-21
40 eriodictyol-7-O-B-D-glucuronide C R=GluA 21
41 2'4'-dihydroxychalcone D 22
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Table 2 Phenylpropanoids and phenolic acid constituents from C. indicum
5 wEY ZHEMR || P wEY 22630k
42 chlorogenic acid 10,12,20 50 1,5-dicaffeoylquinic acid 21
43 caffeic acid 17 51 1,3-dicaffeoylquinic acid 21
44 chrysophanol 14 52 4-0-B-D-glucoseoxylbenzoic acid 10,20
45 3,5-cis-dicaffeoylquinic acid 21 53 p-hydroxybenzoic acid 10,20
46 4-O-caffeoylquinic acid 20 54 syringaresinol-4"-B-D-glucoside 10,20
47 5-O-caffeoylquinic acid 20 55 syringaresinol 22
48 3,5-dicaffeoylquinic acid methylester 21 56 vanillic acid 12
49 3,5-dicaffeoylquinic acid 21 57 zhebeiresinol 25

1,3-dicaffeoylquinic acid Ry=R,=Rs=H, R,=R;=Caf

0 ORs 1,5-dicaffeoylquinic acid R;=R;=R,4=H, R,=Rs=Caf
RO OR 3,5-dicaffeoylquinic acid R;=R,=R4=H, R3=Rs=Caf
4 3,5-dicaffeoylquinic acid methylester Rj=CHj3, R,=R,=H, R3=Rs=Caf
OR, OR; chlorogenic acid Rj=R,=R4=Rs=H, R3;=Caf
4-O-caffeoylquinic acid R{=R,=R;=Rs=H, R4=Caf
5-O-caffeoylquinic acid R;=R,=R;=R4=H, Rs=Caf
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Fig.2 Chemical structures of phenylpropanoids and other phenolic acid compounds in C. indicum
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Table 3 Sesquiterpenes constituents from C. indicum

FF5 wEw SHER | 5 waEY) 275 3CHk
58 angeloylajadin 29 79 (3R,65)-6-[(1R,2R)-2-hydroxy-3- 29
59 ambrosin 30 methylenecyclopentyl]methyl-2,2,6-

60 angeloylcumambrin B 29 trimethyltetrahydro-2 H-pyran-3-ol
61 (1R,3S,3aS,5R,7aS)-3-acetyl-3a-hydroxy- 28 80 indicumolide A 20
5-(2-hydroxypropan-2-yl)-7a-methyl- 81 indicumolide B 20
octahydro-1H-inden-1-ylacetate 82 indicumolide C 20
62 chrysetunone 31 83 indicumenone 39
63 chrysanthemol 32-33 84 kikkanol A 27
64 chrysanthetriol 33-34 85 kikkanol B 27
65 chrysanthetriol A 25 86 kikkanol C 27
66 chrysanthetetrol 25 87 kikkanol D 40
65 chrysantherol 35 88 kikkanol D monoacetate 40
66 clovanediol 27 89 kikkanol E 40
67 caryolane 1,9-p-diol 27 90 kikkanol F 40
68 chrysanthemumin C 36 91 kikkanol F monoacetate 40
69 chrysanthemumin D 36 92 oplopanone 27
70 chrysanthemumol I 36 93 1B,3B,5a-trihydroxyl-7-isopropenyl- 41
71 chrysanthemumol J 36 germacren-4(15),10(14)-diene
72 chrysanthemumol K 36 94 1B,3B,5B-trihydroxyl-7-isopropenyl- 41
73 canusesnol E 36 germacren-4(15),10(14)-diene
74 cumambrin A 37 95 1B,30,5B-trihydroxyl-7-isopropenyl- 41
75 disesquiterpenoid A 38 germacren-4(15),10(14)-diene
76 dihydrocumambrin A 38 96 tunefulin 31
77 disesquiterpenoid B 28 97 yejuhua lactone 24,30,37
78 eudesmene-4(14)-ene-3,11-diol 36

yejuhua lactone ambrosin angeloylcumambrin B angeloylajadin disesquiterpenoid A

OH
HO i .
OH
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OH “OH (0] OH
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Fig.3 Chemical structures of sesquiterpenes in C. indicum
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Table 4 Spiperone alkene constituents from C. indicum

Frs wEY 22 30k
98 cis-spiroketalenolether polyyne 26
99 (1R,98,10S8)-10-hydroxyl-8(2',4'- 41
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100 trans-spiroketalenolether polyyne 26
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Fig. 4 Chemical structures of spiperone alkene in C. indicum
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