
 

Table S1 119 chemical compounds isolated from CM. 

No. Compounds  Class Molecular  

formula 

REF. 

1 Paeoniflorigenone Monoterpenes C17H18O6 [1] 

2 Paeonisuffral Monoterpenes C10H14O5 [2] 

3 Isopaeonisuffral Monoterpenes C10H14O5 [3] 

4 Paeonisuffrone   Monoterpenes C10H14O4 [3] 

5 Deoxypaeonisuffrone Monoterpenes C10H14O3 [3] 

6 (-)-Paeonisuffrone  Monoterpenes C14H18O4 [4] 

7 Paeonisothujone Monoterpenes C10H14O3 [3] 

8 Paeoniflorin A Monoterpenes C11H14O4 [5] 

9 Paeoniflorin B. Monoterpene glycosides C36H42O17 [6] 

10 3-O-Methylpaeonisuffral Monoterpenes C11H16O5 [7] 

11 
6-Methoxypaeoniflorigenone 

(6-methoxypaeonigenone) 

Monoterpenes C18H20O6 [1]  

12 Paeoniflorin Monoterpene glycosides C23H28O11 [4,7] 

13 Oxypaeoniflorin Monoterpene glycosides C23H28O12 [4] 

14 Albiflorin Monoterpene glycosides  C23H28O11 [4] 

15 Galloylpaeoniflorin Monoterpene glycosides C30H32O15 [7] 

16 Galloyloxypaeoniflorin Monoterpene glycosides C30H32O16 [8] 

17 
Benzoylpaeoniflorin 

(6'-O-Benzoyl Paeoniflorin) 

Monoterpene glycosides C30H32O12 [7] 

18 Mudanpioside A Monoterpene glycosides C31H34O13 [9] 

19 
Mudanpioside B Monoterpene glycosides C31H34O14 [10,11

] 

20 
Mudanpioside C（Oxybenzoylpaeoniflorin） Monoterpene glycosides C30H32O13 [9] 

21 
Mudanpioside D 

（4''-Methoxy-paeoniflorin） 

Monoterpene glycosides C24H30O12 [9] 

22 Mudanpioside E Monoterpene glycosides C24H30O13 [9] 

23 Mudanpioside F Monoterpene glycosides C16H24O8 [9] 

24 Mudanpioside G Monoterpene glycosides C16H24O8 [12] 

25 Mudanpioside H Monoterpene glycosides C30H32O14 [12] 

26 Mudanpioside I Monoterpene glycosides C23H28O11 [12] 

27 Mudanpioside J Monoterpene glycosides C31H34O14 [4] 

28 α-Benzoyloxypaeoniflorin Monoterpene glycosides C30H32O13 [13] 

29 β-Benzoyloxypaeoniflorin Monoterpene glycosides  C30H32O13 [13] 

30 6-O-Vanillyoxypaeoniflorin Monoterpene glycosides C31H34O15 [14] 

31 Suffrupaeonidanin A Monoterpene glycosides C31H34O13 [15] 

32 Suffrupaeonidanin B Monoterpene glycosides C31H34O14 [15] 

33 Suffrupaeonidanin C Monoterpene glycosides C32H33O13 [15] 

34 Suffrupaeonidanin D Monoterpene glycosides C31H34O12 [16] 

35 Suffrupaeonidanin E Monoterpene glycosides C32H36O13 [16] 

36 Suffrupaeonidanin F Monoterpene glycosides C32H36O13 [16] 
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37 Paeonidanin A Monoterpene glycosides C31H34O12 [6] 

38 Paeonidanin C Monoterpene glycosides C31H34O13 [5] 

39 Suffruyabiosides A Monoterpene glycosides C36H42O18 [17] 

40 Suffruyabiosides B Monoterpene glycosides C36H42O17 [17] 

41 Paeoniside A  Monoterpene glycosides C30H32O12 [18] 

42 Paeoniside B  Monoterpene glycosides C30H32O15 [18] 

43 Suffrupaeoniflorin A Monoterpene glycosides C36H42O18 [16] 

44 Suffrupaeoniflorin B Monoterpene glycosides C31H34O13 [16] 

45 Oxypaeonidanin Monoterpene glycosides C24H30O12 [6] 

46 9-Epi-oxypaeonidanin  Monoterpene glycosides C24H30O12 [6] 

47 8-O-benzoylpaeonidanin Monoterpene glycosides C31H34O12 [19] 

48 9-O-butyloxypaeonidanin Monoterpene glycosides C27H36O12 [6] 

49 9-O-butylpaeonidanin Monoterpene glycosides C27H36O11 [6] 

50 p-Hydroxylbenzoylpaeonidanin Monoterpene glycosides C31H34O13 [6] 

51 4-O-methylsuffrupaeoniflorin B Monoterpene glycosides C32H36O13 [16] 

52 Paeoniflorin-4-ethyl ether Monoterpene glycosides C25H32O11 [20] 

53 4-O-butylpaeoniflorin  Monoterpene glycosides C27H36O11 [19] 

54 4-O-methylmoudanpioside C Monoterpene glycosides C31H34O13 [5] 

55 4-O-methylbenzoyloxypaeoniflorin Monoterpene glycosides C31H34O13 [6] 

56 Oxypaeoniflorin sulfonate. Monoterpene glycosides C23H27O11 [6] 

57 4-O-methyloxypaeoniflorin Monoterpene glycosides C24H30O12 [6] 

58 4-O-methylgalloyloxypaeoniflorin Monoterpene glycosides C31H34O16 [6] 

59 4-O-butyloxypaeoniflorin. Monoterpene glycosides C27H36O12 [6] 

60 
4-O-methylpaeoniflorin Monoterpene glycosides C24H30O11 [6,18

] 

61 8-O-debenzoylpaeoniflorin Monoterpene glycosides C16H24O10 [6] 

62 4-O-methylbenzoylpaeoniflorin Monoterpene glycosides C31H34O12 [6] 

63 Quercetin Flavonoids  C15H10O7 [4] 

64 Catechin  Flavonoids C15H14O6 [4,21] 

65 Kaempferol Flavonoids C15H10O6 [4] 

66 Flavan-3-ols catechin Flavonoids  C15H14O6 [22] 

67 Epicatechin-3-O-gallate Flavonoids  C22H18O10 [22] 

68 
Dimeric proanthocyanidin epicatechin-(4 →

8)-catechin 

Flavonoids  C30H26O12 [22] 

69 (+)-Catechin-7-O--glucopyranoside  Flavonoids  C22H26O10 [23] 

70 1,2,3,4,6-Penta-O-galloyl--D-glucose Tannins C41H32O26 [21] 

71 Trigalloyl-glucoses Tannins C27H24O18 [22] 

72 (-)-Epigallocatechin gallate Tannins C22H18O9 [24] 

73 -Sitosterol Triterpenoids  C29H50O [25] 

74 Daucosterol (-sitosterol--D-glucoside) Triterpenoids  C35H60O6 [25] 

75 Campesterol Triterpenoids  C28H48O [25] 

76 Palbinone Triterpenoids  C22H30O4 [25] 

77 Hederagenin Triterpenoids  C30H48O4 [18] 

78 Oleanolic acid Triterpenoids  C30H48O3 [18] 



79 Betulinic acid Triterpenoids  C30H48O3 [25] 

80 Mudanpinoic acid A Triterpenoids  C30H46O3 [26] 

81 30-Norhederagenin Triterpenoids  C29H44O4 [1] 

82 Ursolic acid Triterpenoids  C30H48O3 [25] 

83 Paeonol Phenols  C9H10O3 [27] 

84 Paeonoside Phenols  C15H20O8 [4,27] 

85 Paeonolide Phenols  C20H28O12 [8] 

86 Suffruticoside A Phenols  C27H32O16 [8] 

87 Suffruticoside B Phenols  C27H32O16 [8] 

88 Suffruticoside C Phenols  C27H32O16 [8] 

89 Suffruticoside D Phenols  C27H32O16 [8] 

90 Suffruticoside E Phenols  C26H38O17 [8] 

91 Apiopaeonoside Phenols  C20H28O12 [4] 

92 Phenol Phenols  C6H6O [4] 

93 p-Hydroxybenzoic acid Phenols  C7H6O3 [4] 

94 2,5-Dihydroxy-4-methoxyacetophenone Phenols  C8H8O3 [27] 

95 Methyl 3-hydroxy-4-methoxybenzoate Phenols  C9H10O4 [27] 

96 trans-Caffeic acid stearyl ester Phenols  C27H44O4 [26] 

97 Gallic acid Phenols  C7H6O5 [4] 

98 
Me gallate 

(Gallicin) 

Phenols  C8H8O5 [4] 

99 Gallacetophenone Phenols  C8H8O4 [24] 

100 Mudanoside A Phenols  C14H18O9 [12] 

101 Mudanoside B Phenols  C18H24O14 [26] 

102 Mudanoside C Phenols  C15H20O9 [28] 

103 Acetovanillone Phenols  C9H10O3 [7] 

104 Benzoic acid Phenols  C7H6O2 [4] 

105 p-Hydroxyacetophenone Phenols  C19H26O12 [4] 

106 3-Hydroxy-4-methoxybenzoic acid Phenols  C8H8O4 [4] 

107 Resacetophenone Phenols  C8H8O3 [4] 

108 2,3-Dihydroxy-4-methoxyacetophenone Phenols  C9H10O4 [4] 

109 3-Hydroxy-4-methoxyacetophenone Phenols  C9H10O3 [4] 

110 3-O-D-glucopyranosyl-4-methoxyacetophenone Phenols  C15H20O8 [28] 

111 Iriflophenone 2-O-β-D-glucopyranoside Phenols  C19H20O10 [28] 

112 Adenosine Others  C10H13N5O4 [4] 

113 Uridine  Others  C19H14N2O6 [23] 

114 1-Tryptophan  Others  C11H12N2O2 [23] 

115 Thymidine  Others  C10H16N2O5 [23] 

116 Ainsliaside E  Others  C21H38O9 [23] 

117 Paesuffrioside Others  C14H21NO7 [23] 

118 
Oxo-acetic acid 2-ethoxy-4-(3-hydroxy-2- 

oxopropyl) phenyl ester 

Others  C13H14O6 [29] 

119 
5-Hydroxy-3S-hydroxymethyl-6-methyl- 

2,3-dihydrobenzofuran 

Others  C10H12O3 [1] 



 

Table S2 Comparative table of quality criteria of CM in pharmacopoeias of different 

countries(areas): Japanese pharmacopoeia (JP), Chinese pharmacopoeia (CP), Korean 

pharmacopoeia (KP), Vietnamese Pharmacopoeia (VP), Hong Kong Chinese Materia Medica 

Standards (HP) and Taiwan Herbal Pharmacopoeia( TP)   

1. Names of CM in JP, CP, KP, VP, HP and TP 

Paeonia suffruticosa Andrews English titile Part of use 

JP MOUTAN CORTEX 

Paeonia suffruticosa Andrews 

(Paeonia moutan Sims) 

Moutan Bark root bark 

CP CORTEX MOUTAN  

Paeonia suffruticosa Andr. 

Tree Peony Bark root bark (removed rootlets) 

KP  MOUTAN CORTEX RADICIS  

Paeonia suffruticosa Andrews（Paeonia moutan Sims） 

Moutan Root Bark root 

VP CORTEX PAEONIA SUFFURUTICOSAE 

 Paeonia suffruticosa Andr. 

CORTEX PAEONIAE 

SUFFRUTICOSAE 

root bark 

HP Cortex Moutan  

Paeonia suffruticosa Andr. 

Tree Peony Bark root bark ( removed rootlets) 

TP MOUATN RADICS CORTEX 

Paeonia suffruticosa Andr. 

Tree Peony Bark root bark 

 

2.  Description of CM in JP, CP, KP, VP, HP and TP 

Paeonia 

suffruticosa 

Andrews 

Title Latin title length diameter Thickness microscope 

powder 

JP ボタンピ MOUTAN CORTEX 5-8cm 0.8-1.5cm 0.5cm ● 

CP 牡丹皮 CORTEX MOUTAN 5-20cm 5-12mm 1-4mm ● 

KP  목단피 MOUTAN CORTEX RADICIS 5-8cm 5-12mm 1-4mm  

VP Mẫu đơn bì CORTEX PAEONIAE 

SUFFRUTICOSAE 

5-20cm 0.5-1.2cm 0.1-0.4cm ● 

HP 牡丹皮 CORTEX MOUTAN <20cm 5-16mm 1-4.5 mm ● 

TP 牡丹皮 MOUTAN RADICIS CORTEX 5-25cm 0.5-1.4cm 2-4mm  

 

2. Testing methods and specification values for CM in JP, CP, KP, VP, HP and TP 

Latin name Identific

ation 

Purification Loss on 

drying 

Total ash Acid insoluble 

ash 

Extract content Assay 

CP CORTEX 

MOUTAN 

O (TLC) X O (≯ 13.0%, 

Water) 

O (≯5.0%) O (≯1.0%) ≮ 15.0% 

(Ethanol-soluble 

extract) 

Paeonol ≮ 1.2% 

(HPLC) 

JP MOUTAN 

CORTEX 

O (TLC) O (Xylem, 

Foreign matter) 

X O (≯6.0%) O (≯ 1.0%) X Paeonol ≮ 1.0% 

(HPLC) 

KP  MOUTAN 

CORTEX 

RADICIS 

O (TLC) O (Xylem, 

Foreign matter) 

X O( ≯ 

6.0%) 

O (≯1.0%) X Paeonol ≮ 1.0% 

(HPLC) 



VP CORTEX 

PAEONIAE 

SUFFRUTICOS

AE 

O (TLC) O (Wood, Foreign 

matter) 

O (≯13.0%) O (≯5.0%) X X Paeonol ≮ 1.2% 

(Absorption) 

H

P 

CORTEX 

MOUTAN 

O (TLC) X O (≯ 13.0%, 

Water) 

O (≯5.0%) O (≯1.0%) ≮ 18.0% 

(Ethanol-soluble 

extract) 

Paeonol ≮ 1.1% 

(HPLC) Paeoniflorin 

≮0.49% (HPLC) 

TP MOUTAN 

RADICIS 

CORTEX 

O (TLC) X O (≯ 13.0%, 

Water) 

O (≯5.0%) O (≯ 1.0%) X Paeonol ≮ 1.0% 

(HPLC) Paeoniflorin

≮0.5% (HPLC) 

 

4. TLC Conditions of Identification for CM in JP, CP, KP, VP, HP and TP 

Latin name TLC condition 

(1) developing solvent 

(2) detection (3) color tone 

on TLC 

(4) marker compounds 

CP CORTEX 

MOUTAN 

cyclohexane / ethyl acetate (3 : 1) 5% frerric chloride in ethanol (acidifide 

with HCl) 

bluish-brown paeonol 

JP MOUTAN 

CORTEX 

hexane / ethyl acetate (1 : 1) UV 254 nm  paeonol 

KP  MOUTAN 

CORTEX 

RADICIS 

hexane / ethyl acetate (1 : 1) UV 254 nm  paeonol 

VP CORTEX 

PAEONIAE 

SUFFRUTICOS

AE 

cyclohexane / ethyl acetate (3 : 1) 5% frerric chloride in ethanol  paeonol 

HP CORTEX 

MOUTAN 

Chloroform/acetic ether/Methanol/ 

formic acid(40:5:10:0.2) 

50%(v/v) dilute sulphuric acid and 

2%(w/v) p-hydroxyl benzaldehyde 

methanol solution 

Same color 

with reference 

solution 

Paeonol 

paeoniflorin 

TP MOUTAN 

RADICIS 

CORTEX 

hexane / ethyl acetate (3 : 1) UV 254 nm  paeonol 

 

5. Assay conditions for CM in JP, CP, KP, VP, HP and TP 

Latin name Assay ( ↑ : Not less 

than) 

(1) method (2) developing solvent (3) detection 

CP CORTEX MOUTAN Paeonol ↑ 1.2% HPLC (ODS column)  methanol / water (45 : 55) UV 274 nm 

JP MOUTAN CORTEX Paeonol ↑ 1.0% HPLC (ODS column, I.D. 4-6 

mm x 15-25 cm, 5-10μm) 

1) water / acetonitrile / acetic acid (100) 

(65 : 35 : 2) 2) 20 ﾟ 3) adjust flow rate to 

elute paeonol at ca.14 min 

UV 274 nm 

KP  MOUTAN CORTEX 

RADICIS 

Paeonol ↑ 1.0% HPLC (ODS column, I.D. 4-6 

mm x 

15-25 cm, 5-10 μm) 

1) water / acetonitrile / acetic acid (100) 

(65 : 35 : 2) 2) 20 ﾟ 3) adjust flow rate to 

elute paeonol at ca.14 min 

UV 274 nm 

VP CORTEX PAEONIAE 

SUFFRUTICOSAE 

Paeonol ↑ 1.0% Absorption water UV 274 nm 



H

P 

CORTEX MOUTAN Paeonol ↑ 1.1% 

Paeonniflorin↑0.49% 

 HPLC (ODS column, I.D. 

4-6 mm x 

15-25 cm, 5-10 μm) 

Gradient elution with water and 

acetonitrile 

UV 230 nm 

TP MOUTAN RADICIS 

CORTEX 

Paeonol ↑ 1.0% 

Paeonniflorin↑0.5% 

HPLC (ODS column, I.D.4.6 

x250mm, 5μm) 

Water/acetonitrile/acetic acid(65:35:2) for 

paeonol; water/acetonitrile(4:1) for 

paeoniflorin 

UV 274 nm 

(paeonol) 

UV 230 nm 

(paeoniflorin) 

PS: (●:have, O: Established, X: Not established, : ≯Not more than, : ≮Not less than) 
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