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Research progress on chemical constituents and pharmacological effects of
Chrysanthemum morifolium and predictive analysis on quality markers
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Abstract: As a kind of Chinese medicinal material, Chrysanthemum morifolium is numerous and widely distributed, which has high
medicinal value. C. morifolium has a good effect in medicinal and health care, and it is also the first batch of being used for both
medicine and food issued by Ministry of Health of China. In recent years, C. morifolium has been widely used in medicine and health
foods. Flavonoids, volatile oils, and phenylpropanoids are its main effective components. Based on the review of its chemical
composition and pharmacological effects, combined with the definition of Q-marker, this study processed predictive analysis on
Q-marker of C. morifolium at aspects of chemical composition, clinical efficacy, pharmacokinetics, traditional medicinal properties,
traditional pharmacodynamics, different storage conditions, and different processing methods, which can establish scientific quality
standards of C. morifolium.
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Fig.1 Chemical structures of flavonoids from C. morifolium
*1 FHEPHRELED
Table 1 Flavonoids from C. morifolium
5 EM B B SR
1 57-Z 5 Ri=R,=R;=R4=Rs=H A 6
2 TR R,;=R,=R;=Rs=H, R,;=OH A 7
3 HFEER-T-0-B-D-Z=EHHEE R=glc-rham, Ry=R;=Rs=H, R;=OH A 8
4 FRR-T-0-p-D-FANET R,=gala, R,=R;=Rs=H, R,=OH A 9
5 FRE-T-0-B-D-H T Ri=glc, R,=R;=Rs=H, R,=OH A 10
6 JEER-T-O-B-D-(4"-MERE)- 6 bl ik it R,=4"-caffeoyl-gle, R,=R3=Rs=H, R,=OH AT
7 FRER-T-0-B-D-(6"-0- LB 5 )-Hi % H R=6"-O-acety-glc, Ry=Ry=Rs=H, R,=OH A1
8  JFRE-T-0-B-D-(6"-0-TH TR )T % KE Y R;=6"-O-malony-glc, R,=R;=Rs=H, R,=OH A1l
9 KBEZR R;=R,=R;=H, R;=Rs=OH A 12
10 AKEBEHEE-T-O-p-D-EEHFH R,=glc-tham, R,=R;=H, R,=Rs=OH A 13
11 RBEHEER-7-0-B-D-F & Ri=gle, Ry=Rs=H, Ry=Rs=OH A 14
12 KRBEEZR-T-0-p-D-(6"-0- LI )-H EjHEH R,=6"-0-acety-glc, R,=R;=H, R,=Rs=OH A 7
13 KRBREE-A-HHEE-T-0-B-D-(6"-0- LB )-H 5 R;=6"-O-acety-glc, R,=R;=H, R,=OCH3, R<=OH A 7
14 ZH GUEE Ry=rtham-o-L-(1—6)-p-D-glc, R,=R;=Rs=H, R,=OCH; A 15
15 &a%E CE R,=R,=R;=Rs=H, R,~OCH; A 16
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16 &AME-T-0-B-D-ZEFHEH R,=glc-rham, R,=R;=Rs=H, R,=OCHj A 17
17 &&HEWRE-T-0-B-D-L- I R,=gala, R,=R;=Rs=H, R,=OCHj, A 17
18 S&HRE-T-0B-DAERE (HEH. & R,=glc, R,=R;=Rs=H, R=0CH; A 18
19 &HRE-T-0-B-D-(3"-0- LB )-Hi %*}"ﬁﬁ R;=3"-O-acety-glc, R,=R;=Rs=H, R,=OCHj A 19
20  EEHEREK-T-0-B-D-(6"-0- LB ) & K H R;=6"-O-acety-glc, R,=R;=Rs=H, R,=OCHj A 20
21 SXEER R,;=R,=R;=H, R4=OH, Rs=OCH, A 12
2 HFEMARER R;=R,=R;=H, R;=CH3, Rs=OH A 7
23 HMAEK-T-0-B-D-EHHEL R,=glc-rham, R,=R;=H, R4=CH;, Rs=OH A 17
24 HEMAREK-T-0-B-D-Hi & fitf R,=glc, R,=Rs=H, R,=CH;, Rs=OH A 21
25 HMAEK-T-0--D-(6"-0- Lk IE)-H & Wi HF R,=6"-O-acety-glc, R,=Ry=H, R,=CH;, R<=0OH A 1
26 BN AEK-T-0-B-D-(6"-O-TH [ H. 1) -7l 1 p R,=6"-0O-malony-glc, R,=Rs=H, R.=CHj;, Rs=OH A 11
27 BEWARE-T-0-B-D-(6"-0-p-FIH LB F & BEH  R=6"-O-p-hydroxy phenylacety-glc, R,=R;=H, R=CH;,R=OH =~ A 22
28 BEEEER R;=R;=H, R,=R;=R;=0CH; A 16
29 3.55- =3 H-7-0-B-D-HIE R;=glc, R,=R,=H, R;=Rs=OH A 20
30 5,3 4-=FHEHE-7-0--D-H H K R;=glc, R,=R;=H, R,=Rs=OH A 13
31 45-Z5RH3 5 T HESL-T-0-B-D-R E fE T R;=glc, R,=H, R;=Rs=0CH;, R,=OH A 20
325,73 4-PUSR S H I R,=R,=R;=H, R=R=OH A 13
33 S-ERHE-346,7-VU HE L R,=CH;, R,=R;=Rs=0CH;, Rs=H A 7
34 scolimoside R=glc-rham, R)=R;=H, R4=Rs=0OH A 22
35 EEH R;=glc, R,=OH, R;=R,=Rs=OH A 23
36 i R;=R,=R;=R¢=H, R,=Rs=0H B 7
37 WEE R,;=R,=R;=H, R&=Rs=R(=0H B 24
38 M R-7-0--D-FFLKEH R;=R;=H, R,=gala, R,=R=R(=OH B 17
39 M &R-3-0-p-D-H & FEF R;=R,=R;=H, R;=0-glc, R«=R=OH B 17
40 Wi EK-7-0-B-D-(6"-0- LBk )- i i W R;=R;=H, R,=6"-O-acety-glc, R,=Rs;=R=0H B 1l
41 RREXR R;=R,=R;=H, R;=R;=OH, Rc=OCHj B 17
42 FRER3-0-B-D-LIAFEF R;=R,=R;=H, R4=0-gala, Rs=OH, Rc=OCHj B 20
43 MRIER R LT RE R;=Rs=R¢=0CH;, R,=CH3, R;=R,=OH B 20
4 EER OSKHEE R;=H, R,=CH;, R;=Rs=R=0CH;, R,=OH B 7
45 AT R,=R,=R;=H, R4=0-glc-tham, Rs==R=0OH B 25
46 3,5-TFH-46,7,8-IU HAE K R,=R;=Rs=0OCH,, R,=CH;, R=0H, Re=H B 7
47 FHE (34,57 R ERR) R;=R,=H, R;=R,=OH c 17
48 XHEY-7-0-B-D-(6"-0- LB 5k -7 & BT R,=6"-0-acety-glc, R,=H, R;=R,=OH c 1
49 XHF-7-0-B-D-(6"-0-T ZFR H. Bk )- i 1 H R,=6"-0-malony-glc, R,=H, Ry=R,=OH C 11
50  REF-7-0-B-D-HE R,=glc, R,=H, R;=R,=OH c 17
51 HE#x R,=R,=H, R;=0CH;, R,=OH cC 20
52 REREH R =rtham-a-L-(1—6)-p-D-glc, R,=H, R;=OCH;, R,=OH c 26
53 M E-T-0-B-D-EENEY R,=glc-tham, R,=H, R;=0CHj, R,=OH c 27
54 1B E-7-0-p-D-H EHE R;=glc, R,=H, Rs=0CH,, R,=OH C 7
55 MhEE R;=R,=R4=H, R;=OH c 25
56 (H)ILEFE R;=H, R,=R;=R,=OH c 25
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il PR A G
22 EER#E

ST A RERHE R MRS (2, Hr
PLE ST AR G Cnild . mhEE mieD A,
WA LS H MG, Wk G T
DARERN .ttt i, FREEER G E.
R RS 2 N UR MR AL %58 L P54, B
Bk PLE. BIEDH.
23 EARZRE

RN RBNEY R H IR AER . U ER
(3 AT RS . A AE P R B R R PO
HINHERR (caffeic acid, 137). B[22 (ferulic acid,
138). 1-O-WHERE R 28 7% (1-O-caffeoyl-quinic
acid, 139). JK#iEZ 4% F (macranthoin F, 140).

2r iR (chlorogenic acid, 141). 4-O-MIHEREZE 7
12 (4-O-caffeoyl-quinic acid, 142). 3,4-O- Wk
Mt 4 TR (3,4-O-dicaffeoyl-quinic acid, 143). 4,5-O-
—IHEREZE T BR (4,5-O-dicaffeoyl-quinic acid, 144 ).
3,5-0- — W HE Bk 25 7 B ( 3,5-O-dicaffeoyl-quinic
acid, 145). 1,3-O- M2 T8 (1,3-O-dicaffeoyl-
quinic acid, 146). 3,4,5-O- = WNHERE 2= 7R (3,4,5-0-
tricaffeoyl-quinic acid, 147). &2 & (coumarins)
WA FERBEEHPY (skimmin, 148). (L&Y
ZiR ALK 2.
24 Z=iEREAKE

MAGTE 53 BEAE B =i 254k A0 g e
R 16PB,28- —F2IE P BEERE (lup-16p,28-dihydroxy-
3B-O-palmitate, 149). 1Byl A% S EBERE (pseudo-
taraxasterol, 150). FEHEER-16B-F2FE AR A Je (S i
fi (16B-hydroxypseudotaraxasterol-3B-O-palmitate,

K2 HEPELHEUEY

Table 2 Volatile oils from C. morifolium

i &Y Gkl wEY ' wEY
57 (Z,E)-a-%= B K 84  (H)-FKMEE 111 6- F JE-5- g I -2 -
58 o B XA 85  a-faihEE 112 L §f R )7
59 o-Z 86 o EUAE A T 113 AR e P
60 o-JR ) 87  o-LLIZHE 114 FF ik B 0
61 o-Fr U 88  THEM 115 AR LhR-8-Hi-2- B
62 o-FA T M 89 FhAalE 116 +ER
63 oL~ i it JHH A 90 e 117 6,10,14- = FE -2+ F b ]
64 o- TR M 91 FLAafE 118 IEZ5FR
65 o- T 22N 92 WEEE 119 T hLERR
66 o- 77 EL 93 fHEE 120 W IR
67 oA 22 T4 94 THEMK 121 EAE
68 B-4x B Wi 95  1.8-f&MimER 122 MR
69 B-TR M 9% TEM 123 LRIl
70 -5 27K M 97  HAM 124 SR R 5 T B
71 B-HEAA K 98  FHIEIGHI ALY 125 IR 2.8
72 B-AEAA K 99 HALATTE 126 TR 2.1
73 B-MiE I 100 HEmE 127 BT
74 B-1& 2k 101 R4EE 128 E+ ke
75 B-7K - Hi 102 KAREE 129 EZ+—4
76 B-F T I 103 HHirERE 130 EZA ke
77 B-Eh ) 104 KmhE 131 1-FE-1,2,4- =M
78 B-1 2 105 2.4- " FLs g 132 2,4-Fk-6-H R
79 /3 106  3,4-"FRIEHE 133 3-F -2 (3- R -2 T A ) - W i
80 JUASAE I 107 4-FHERRE 134 %
81 iy Ny 108 FHifH 135 1-FEJEZE
82 2,3- T 109 A/ 136 2- B2
83 AT I T 110 KM




¢ £ % Chinese Traditional and Herbal Drugs 3F 50 % 25 19 # 2019410 A

* 4789 -

R,0
D—VO
HO OH
137 R=H
138 R,=CHj

HO
HO O O O
OH
148

(0]
Base
OH

caffeoyl

139 R;=CHj3, R,=Rs=H, R3=R,=caffeoyl
140 R,=R;=R,=Rs=H, R,=caffeoyl
141 R=R,=R;=R,=H, Rs=caffcoyl
142 R|=R,=R;=Rs=H, R=caffeoyl
143 R,=R,=Rs=H, R;=R,=caffeoyl
144 R|=R,=R;=H, Rj=Rs=caffeoyl
145 R,=R,=R,=H, Ry=Rs=caffeoyl
146 R,;=R,=Rs=H, R,=R;=caffeoyl
147 R;=R,=H, R;=R,=Rs=caffeoyl

2 WEPERZEXUSYEN

Fig. 2 Chemical structures of phenylpropanoids from C. morifolium

151) . EEAITR 16,220~ — % F AR TR 2 B &5 I g
(16p,22a-dihydroxypseudotaraxasterol-33-O-palmitate,
152). JEA UK EE (taraxasterol, 153). #1AkItl
&W) (steroidal compounds) &5 M) H AR K
b 2 A AE AR BHZ I RISy, BT 2183
SR A SR B-B 51 (B-sitosterol, 154) 2%,
WEWasir W 3.
25 IEEE

e A EER ) E AR T IR, R
SRS B, (AL )L FE R LA
TERIEESE, ABRRIMERMZE. Bl
S48 AL B ) ZHER A H R (glycine, 155).
N (alanine, 156). #Z K (valine, 157). 5%
AR (leucine, 158). T L& MR (isoleucine, 159).
225 1R (L-serine, 160). 5% [ (L-threonine, 161).

150 R,=R,=R,=H

RITX A (aspartic acid, 162). K |74 Bt
(L-asparagine, 163). &M (glutamic acid, 164).
BRI (glutamine, 165). #iZ& & (lysine, 166)-
H B % 8 ( DL-methionine, 167). y-% 3 T &
(y-aminobutyric acid, 168). L-FZ R (L-arginine,
169). FH &M (L-phenylalanine, 170). ZH% %
(histidine, 171D %R (proline, 172). R
2 (hydroxyproline, 173). F&& R (tyrosine, 174).
&R (tryptophan, 175) P83, Ay &4 W
Kl 4.
26 WEREELEY

SGAE i B AR - BLR BBE (fructose, 176)
FHEHE (glucose, 177), ZHELERISZMFI. P21,
PR ERIE K . Zheng 251 A 3508 IR KL, 4
A 5% NaOH ¥ AR N $EEL, 43 3] THBOS2

CH;3(CH,),4CO

151 R,;=CO(CH,)4CH;, R,=OH, Ry=H
152 R;=CO(CH,),,CH3, R,=R;=OH

153 154

3 WEP=REREAEASYEN

Fig. 3 Chemical structures of triterpenoids and steroids from C. morifolium
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158 R=CH,-CH(CH,),

159 R=CH(CH;),-CH,-CH,
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164 R=(CH,),-COOH HN - OH
165 R=(CH,),-CONH, 175

166 R=(CH,),-NH,

167 R=(CH,)-S-CH;

0
OH
H,N
171

HN™ "N < “OH OH
P'{ H,N H NH,
169 170

I HO .
N
OH OH
N
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4 WEPREBREUSYEN

Fig. 4 Chemical structures of amino acids from C. morifolium

A CMJA0S2. JHBOS2 1) F5E7& H 1,4-B-Glep 4AL,
Her, %150% 1,4-p-Glep HIFR T 6 S8 1,2-a-Xylp
BAR M T B A 8K BE . CMIJA0S2 11 & B H
1,4-B-Galp. 1,4-B-Glcp Al 1,4-B-Manp 423 H
T R W TN 1 R ) B AR B 1R K
FEWRIR LR, Liang 2PV W45 18 15 840 2 4 P,.
T BE R A S SR WL 5.

176 177

5 WPHEREERUSHEN
Fig. 5 Chemical structures of sugar and glycosides from C.

morifolium

2.7 EtpEEEY

BRIP4 6 H & IR (adenosine, 178).
1-AZ R 3L -2,3- —-1,2,3,4- DU E-6,7- — F S0 I
Wk (1-ribityl-2,3-diketo-1,2,3,4-tetrahydro-6,7- dimethyl-
quinoxaline, 179). 3-deoxybidensyneoside B (180).
pollenopyrroside A (181). 2-gpi-acotatarin A (182). 2-
(furan-2"-yl)-5-(2"R,3"S,4"-trihydroxybutyl)-1,4-diazine
(183). M| EIbR A itz A= A ) 05 -3 - T R -B-D-
Mt R F 4 BE H ( B-D-glucopyranosyl indole-3-
carboxylic acid, 184). PRIt 4, ZiehitfAntig
RHEREITLR. PSP HPLC 52 -t
WAL MR EE, SREBYHAETHERGER

13.90 ng/g, HEmE. WG ILE 6.

Ele6 HLpHEMEUSUEN
Fig. 6 Chemical structures of other constituents from C.

morifolium
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SyEAE R, NI HE =R B I AR B A e 1. 26
TS B E I — AR AN SR A
BT, AR AR R MM . K I A
TERML, Brithz b, ZIERRERE IR A R [0
LD,
3.2 MERATHRIPIER

ALY R E I BRI MPP+15 3 1 41 g 2
PE. PARP ZEFI/KM. JEEPEE (ROS) KF.
] Bel-2. Bax MISRIA, SUCEME BEYNRE R
SH-SYS5Y B4 fu i 112505 ok Ard sh i 201,
GAE CRESEHUY) AN 2 B Be e S P b A A1 i 7 7
HEM (ALT). RAZAMREZEMN (AST). W%
(MDA & 2, IR T 24 S LY B 1L (SOD)
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FEPE, ORI, P E B S AR P A
X} CCly 175 5 B/ BRI 8 — & AR B FH - 28678
FEHUY)IE e 75 5 K B BORL A 48 i (5 3% P450
1A1 FECCYPIA D) il .35 P450 1A2 liF(CYP1A2)
M2t 2% P450 2A1 [ (CYP2B1) [IEPESRIE,
HA AT SheR,
33 mEWK. BETHIERED

AN FE ISR I AL N A ROy, RIS
FhEg IR U B A R rIdiE e, B 53
BRI BRI R HA R 80% LB/ it
T 7045 2] e B D 1) 08 JELRE 0 NS 9k ) E 6 1)
R I35 e, T A P Yol T £ E BT 110 25 AR AR B it
J# DPPH-. O; . -OH g i, AREH KA
A EERER E AR ARG ), BEARNE
HAhPrA T CandtsedE A2 RER B FER,
BESINPUALIRE T, A 17KV M 2 B RE AR
E 41 G 2 30 SO FEE IR, 3SR AR Y 1) B R G T
fE, bR, 28 CMTAO0S3 I 70%
(IR AR PANC-1 4ifesE, ERZCREE, HIEH
MR SIRER K, HEZH CMBA RILH B8 1) 7
PEANHNE T, %R T -«xB (NF-xB) #EMEA
B ATER; ¥—Z 8 CMTA0S1 1 CMJAO0SI
o HTE A 10 S S v
34 &, FESE

AT R () 2% JE R R i B A R BB
B DU BERE 77, NS 408 687 2 BR 1 AR AT i
R AR R, WL o3 4 B 4 i 13 535
PR, DIIEAH M P9 2 S HE A B VAR 2 TR D A4 P AN
AN B EDST SRR, SEEE R N K
R S EREERE . 2RI TIRE . SR
ARG B SR FOAT 1 5 P BRI 3 OB BE RS,
K 2B AT AR AR I, S5 16X B4l
LT (HSV-1). FFREAT R EEFIRRZ 0 8 B A A
[RIFLRE (M I 4516 S HIV Bk A
T K HO A SHIAHSHIER, Hh&aWE-7-0-
B-D- A AL HIV (FnE sy, HEREARAE,
35 mKRIER

2 N N 737 N T 75 B e
(TNF-a). E4fiN%-2 (L-2). TERREEEY
(CIC) Ml MDA &, fikFieTi ks, i
B R AE T H] NF-«B 2406040 K 7~ i S
BA—EMHRAH (NOS) Fik, HAMA c-Jun &
Hom A, KRR AR XEHE-

7-O-B-D-71 % # 7T e 2 @ W AT 4 e AR T B
P/ 22 245 R (A (ERK/MAPKO(E i@ B
FEARSORER T AR 7 KA RIBOKE, ATTHE
PULPS 55 1M A Bz 4n B 410
3.6 AEER

41t 2 P CMP. CMP-1. CMP-2 1 CMP-3 fi¢
it S5 ) NAR P HepG-2 RIS, CMP-2 fig i
AN N AR FLBRE 4R MCF-7 4R 55,
BGAEH 3 B A5 3 3R A T e Y — i B X e ol dpt I
(TPA) 521/ BR R JEk iy AN g 40 i R A
EZHIGIER, ELADENE R T H IR, &
TEERIBU R 25,
3.7 FEmEER

SAC TR AT B RS RO /S BRI, AR
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