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Abstract: Mudanpi (Moutan Cortex) was first recorded in “Shen Nong’s Materia Medica”. It has the effects of clearing heat and cooling
blood, promoting blood circulation and removing blood stasis. It is a commonly used clinical medicine for clearing heat and cooling blood.
Its chemical components mainly include acetophenones, terpenes and their glycosides, organic acids and other components, which have
anti-inflammatory, immune function, and cardiovascular protection effects. By analyzing the relationship between plant genetics, chemical
composition specificity evidence, chemical composition measurability, etc., the quality markers (Q-Markers) of Moutan Cortex were
analyzed from various aspects, and the prediction of paeonol, paeoniflorin, gallic acid, benzoylpaeoniflorin, benzoyloxypaeoniflorin,
oxypaeoniflorin, 1,2,3,4,6-O-pentagalloylglucose, paeonolide, apiopaeonoside, mudanpioside C, benzoic acid etc. can be used as its Q-
Markers, in order to provide a reference for the establishment of quality evaluation system of Moutan Cortex.
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Fig.1 Core structures of acetophenone compounds from Moutan Cortex

®1 HARPLRZEHARZELEY

Table1 Compounds with acetophenone as parent nucleus from Moutan Cortex
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A2k B Gk
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1 Py

2 2,5-dihydroxy-4-methoxylacetophenone

3 2,5-dihydroxy-4-methylacetophenone

4 2- 7 k5L -5- F AR 2K 3 - B- D- ML e 78] 267 W Y
5 mudanoside C

6 psipsies > |

7 4-FEIE-3-F2 50K 2T

8 suffruticoside A
9 suffruticoside B

10 P e Wy B
11 P By SR
12 suffruticoside C
13 suffruticoside D
14 suffruticoside E

Ri=R>=H, Rs;=galloyl
Ri=R3s=H, Rx=galloyl
Ri=pB-D-glu, Ro=R3;=H

Ri=H, R:=O0OCHs, R3=OH A 4
Ri=O0OH, R>=OCHs, R3=OH A 4
Ri=OH, R>=CHs, R3=OH A 4
Ri=H, R2=O0CH;, R3=p-D-glu A 5
R1=0-glu, R,=OCH3, R3=OH A 5
Ri=R3=H, R:=OH A 6
R1=OH, R2=O0CH;3, R3=H A 7
Ri=H, Rax=galloyl B 8
Ri=galloyl, Ro=H B 8
Ri=H, Rx=H B 9
Ri=R:=R3;=H C 8

C 8

C 8

C 8

glu-FiZHE  galloyl-% & T-HEEH:
glu-glucose galloyl-galloyl
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Fig. 2 Core structures of monoterpenes and their glycosides and chemical structures of compounds 61—70 from Moutan Cortex
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Table 2 Monoterpenes and their glycosides from Moutan Cortex

95 AR/ ES AR % SCHR
15 A R=H, Ri=Ph, R2=H, R;=H D 10
16 AMATLH R=H, Ri=Bz, R:=H, R;=H D 10
17 FEHBATZH R=H, Ri=Ph, R:=Ph, Rs=H D 10
18 IRHBEA AT R=H, Ri=Bz, R:=Ph, R;=H D 10
19 BRETBASHE R=H, Ri=Ph, Ro=glu, Rs=H D 6
20 WETHAENATLE R=H, Ri=Bz, Ry=glu, R3=H D 11
21 mudanpioside A R=H, Ri=Ph, R;=MB, R;=H D 10
22 mudanpioside B R=H, Ri=Bz, R:=MB, R3;=H D 10
23 mudanpioside C R=H, Ri=Ph, R.=Bz, R;=H D 10
24 mudanpioside D R=H, Ri=MB, R:=H, R;=H D 10
25  mudanpioside E R=H, Ri=Va, R:=H, Rs=H D 10
26  mudanpioside J R=H, Ri=Ph, R2=Va, R3=H D 6
27  paeonidanin A R=Ph, Ri=H, R:=OCH;, R3=Ph E 9
28  4-O-butylpaeoniflorin R=n-Bu, Ri=Ph, R;=Bz, R;=H D 9
29  6’-O-vanillyloxypaeoniflorin R=H, Ri=Bz, R2=Va, R3=H D 11
30  oxypaeoniflorin sulfonate R=80;, Ri=Bz, R;=H, R3=H D 12
31  paeoniflorin B R=H, Ri=Ph, R:=Ph, R3=glu D 12
32 9-epi-oxypaconidanin R=Bz, Ri=O0CHs3, R,=H, R3=H E 12
33 9-O-butyloxypaeonidanin R=Bz, Ri=H, Ro=Bu, R3=H E 12
34 9-O-butylpaconidanin R=Ph, Ri=H, R:=Bu, R;=H E 12
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35 4-O-butyloxypaeoniflorin R=Bu, Ri=Bz, R»=H, R3=H D 12
36  4-O-methyloxypaconiflorin R=O0OCH3, Ri=Bz, R:=H, R3=H D 12
37  4-O-methylgalloyloxypaeoniflorin R=OCH;, Ri=Bz, Ra=glu, Rs=H D 12
38  4-O-methylpaconiflorin R=O0OCH;3, Ri=Ph, R:=H, R3=H D 12
39  oxypaeonidanin R=Bz, Ri=H, R:=O0CHs3, R3=H E 12
40 paconidanin R=Ph, Ri=H, R:=OCH;, R3;=H E 12
41  4-O-methyl-moudanpioside-C R=O0OCH;3, Ri=Ph, R:=Bz, R3=H D 13
42 4-O-methylbenzoyloxypaeoniflorin R=O0OCH;3, Ri=Bz, Ra=Ph, R3=H D 13
43  paeonidanin C R=Bz, Ri=H, R2=O0CH;3, R3=Ph E 13
44 p-hydroxylbenzoyl-paeonidanin R=Ph, Ri=H, R:=OCHs, R;=Bz E 13
45 paeoniside A R=H, Ri=Ph, R:=Ph, R3=H D 14
46 paeoniside B R=H, Ri=Ph, Rr=glu, Rs=H D 14
47  6'-O-benzoyl-4"-hydroxy-3"-methoxy-paconiflorin R=H, Ri=Va, Ro=Ph, R;=H D 15
48  6'-O-benzoylalbiflorin R=H, Ri1=Bz, R:=Ph F 15
49  B-gentiobiosyl-paeoniflorin R=H, Ri=Ph, Ro=glu, Rs=H D 16
50 suffrupaeoniflorin A R=H, Ri=Bz, R2=Ph, Rs=glu D 16
51 suffrupaeoniflorin B R=H, Ri=MB, R»=Ph, R;=H D 16
52 4-O-methylsuffrupaeoniflorin B R=H, Ri=MB, R:=MB, R3=H D 16
53  suffrupaeonidanin D R=Ph, Ri=OCHs3, R2=H, R3=Ph E 16
54  suffrupaeonidanin E R=MB, Ri=H, R»=O0OCHs3, R3=Ph E 16
55  suffrupaeonidanin F R=Ph, Ri=H, R:=OCHs3, Rs3=MB E 16
56  4"-hydroxy-4"'-O-methyl-benzoylpaconidanin R=Bz, Ri=H, R.=O0OCH;3;, R3=MB E 17
57  4"-hydroxy-4"'-hydroxy-benzoylpaeonidanin R=Bz, Ri=H, Ro=O0CH;, R3;=Bz E 17
58 paeonivayin R=H, Ri=Ph, Rx=Ph F 18
59 mudanpioside H R=H, Ri=Bz, R:=Bz, Rs=H D 19
60 mudanpioside I R=H, Ri=H, Ro=Ph, Rs=H D 19
61 mudanpioside G 19
62 mudanpioside F 10
63  isopaeonisuffral 19
64  paconisuffral 4
65  3-O-methypaeonisuffral 4
66 paconisuffrone 8
67  5-hydroxy-3S-hydroxymethyl-6-methyl-2,3-dihydrobenzofuran 9
68  6-methoxypaeoniflorigenone 9
69 paeoniflorigenone 9
70  4-thujone-7-hydroxyl-8-O-B-D-glucopyranoside 17

Ph-#JE  Bz-ZKHIELAE  MB-2-SiEAEJFIKIE  Va-BERE Z0GHEE  n-Bu-1E T4
Ph-phenyl Bz-benzoyl MB-2-mercapto benzimidazole Va-vinyl acetate n-Bu-n-butyl
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Fig. 3 Chemical structures of triterpenoids from Moutan Cortex
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Fig. 4 Chemical structures of organic acids from Moutan Cortex
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Fig.5 Chemical structures of volatile oils from Moutan Cortex
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Fig. 6 Chemical structures of some flavonoids from Moutan Cortex
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