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Research progress on chemical constituents and pharmacological action of
Agrimoniae Herba and predictive analysis on quality marker
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Abstract: Xianhecao (Agrimoniae Herba) mainly contains a variety of active ingredients such as flavonoids, phenols, triterpenoids,
glycosides and tannins, and it shows good clinical effects in hematologic, respiratory, circulatory and endocrine system diseases. By
integrating and summarizing the chemical composition and pharmacological effects of Agrimoniae Herba and combining with the
new concept of quality marker (Q-Marker) of traditional Chinese medicine, the Q-Marker of Agrimoniae Herba was predicted and
analyzed in terms of plant affinities, medicinal properties of traditional Chinese medicines, evidence of effectiveness, and
measurability of the chemical compositions. It was initially predicted that lignans, oleanolic acid, agrimonolide, agrimol, and
agrimophol could be used as the main Q-Marker of Agrimoniae Herba, which would provide a basis for the material basis of the
medicinal effect and the quality standard enhancement of Agrimoniae Herba.
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Table 1 Flavonoids isolated from Agrimoniae Herba

G~ &) SCHR | ST HEY) LR

1 M= 11 | 16 FF3EER-7-0-B-D-MLIw T & Pl IR 1 s 16

2 S ECHE 12 | 17 KRBHEER-7-O-BLHEHE 17

3 MR 12 | 18 AKBHEE-7-0-(6-0- LIH:IL)-D-ML M 2 FE T 17

4 T 11 | 19 KEHEZR 13

5 Gupkir 12 | 20 KRB ZE-7-O-B-D-M e 4 b 17

6 LZEmH 13 | 21 WEH=HR 16

7 1L E-3-0-B-D- Mt W & 5E 14 | 22 (+)-catechin 18

8  ILZEm)-3-0-a-L-ML I iR ZEHELF 14 | 23 pilosanol A 19

9 tiliroside kaempferol 3-O-(6-p-coumaryl)-p-D- 14 24  pilosanol B 19
glucopyranoside 25 pilosanol C 19

10 WFEFR 15 | 26  (QRAR)-(+)-TEHAE 12
11 L ZEEK-3-0-a-L-M IR B2 15 | 27 (R3R)-(+)-AEMHAFR-3-O-p-D-ML i & B H 20
12 II&EE-3-0-ZEF M 15 | 28 (2838)-(0)-{EiEMmE 18
13 ¥R 16 | 29 (28.38)-(-)-TLIEAL 32-3-O-B-D- ML 6 ) H 1 20
14 3R FH-T-0-B-D-ML I s 0 17 | 30 (-)-FHEE-3-0-B-D- Mk e & v 14
15 JFEEER-T-O-B-D-ML I H % FE S IR P I 16 | 31 EEAMJLAKER A 18

1.2 RIF=igEA %, k4 RE 4.

BREGERSE oAb, ANESF IR 2y 5 B 2 R
SRSy, WA 2 FIE 2, DL AR .
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By (50) FIEA%ETh 2 (51) 25 14 Fhksy, [A1ZE =
KA &N 3 FE 3.
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BETR (73). JFILRR (715 %, W&k s AEs.
1.6 7REEZHZE

AHE R R AN p BT AW iE PR N S5
TALEY), WETCE LAY 5 2 B B4 T A 2 1
ST, RIS A ERE LS B AR RS, FF
AT SR, WA 6 A 6.



FED 20236FE87 $54% B 168  Chinese Traditional and Herbal Drugs 2023 August Vol. 54 No. 16 * 5401 »

OH O OH O OH O OH O
1R=H 6R;=R,=H 13R=H 17 R=p-D-Glc(2—1)B-D-Glc
2 R=p-D-Gle 7R =H, R,=-D-Gle 14 R=p-D-Gle 18 R=6-0-Ac-p-D-Glc
3R=g-L-Rha 8R,=H, R, =0-L-Rha 15 R=metylglucuronate 19R=H
4 R=p-D-Gle(6—1)o-L-Rha 2 Ri=H, Ry=(6-p-coumaroyl)-f-D-Gle 16 R=butylglucuronate 20 R=p-D-Glc
5 R=p-D-Gal 10 R, =CH;4, R,=H

OH
11 R;=CH;, R,=a-L-Rha 0
12 R, =H, R, = B-D-Gle(6—1)o-L-Rha HO
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: . OH
9= o )
OH 1 u
R OH 22 OH o

0
o x
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. ‘ R,
HO o . R |
HO™ ‘OR,

OH OR, OH ©

OH

23 R=CH(CH;)CH,CHj 28 R,=H, R,=O0H
24 R=CH(CH;), 26 R,=H, R,=OH 29 R, =p-D-Gle, R,=0H
25 R=CH,CH,CH; 27 R, =p-D-Glc, R,=OH 30 R, =B-D-Gle, R,=H

1 L=y BRI F L

Fig. 1 Chemical structures of flavonoids isolated in Agrimoniae Herba

F2 WBEFSENIR=ZMELRUFRS

Table 2 Pentacyclic triterpenes isolated from Agrimoniae Herba

s waEY SCHR s wEY SCHR
32 B ER 21 37 3-0- LI 21
33 R 22 38 e e 23
34 1355 22 39 e rEdn 23
35 PR 23 40 1B,20,3B,19a-terahydroxyurs-12-en-28-oic acid 21
36 b1y TERER | 21 41 1B,2B,3P,19a-terahydroxyurs-12-en-28-oic acid 21
37 3-O-Z. BE i iR 21 42 27-$2 3k -o-F W g 21

HO

: : COOH
32R,=R,=H,R,=R;=0H
33 R{=R,=R,;=O0H, R;=H
R,

: : COOR
34R,=R,=H 38 R=p-D-Glc
35R,=O0H,R,=H 39R=H

36 R, =O0H, R,=0o-I-Ara
37R,=0OH. R,=Ac

40R,=OH.R,=H
41R,=H,R,=OH

2 (IBEHSENRIF=GERUFEN

Fig. 2 Chemical structures of pentacyclic triterpenes isolated from Agrimoniae Herba
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*3 LBEFSBERER=ZBMRUERD

Table 3 Phloroglucinols isolated from Agrimoniae Herba

ekl WA SCHR EIkEd WEY SCHR ' WA SCHR
43 IS EL T A 24 48 S EL T F 25 53 aripinol B 27
44 S B 24 49 ST G 25 54 aripinol C 27
45 S F g C 24 50 (RN} 26 55 peudo-aspidin 27
46 S =%y D 24 51 ETEES 26 56 a-kosin 27
47 S #E Ry E 24 52 aripinol A 27

HO OH HO O OH
o
6]
LAY

0
0] O\ O\
43 R, =R, =CH(CH,),, R,=CH(CH;)CH,CH; 50 R=CH(CH;)CH,CH 32 R, =CH,CH,CH;, R, = CH(CHy);
44 R, =R;=CH,CH,CHj;, R, =CH(CH;)CH,CHj 51 R=CH,CH,CH; 53 R; = CH(CH;),, R,=CH,CH,CH;
45 R, =R,=R;=CH,CH,CH, 54 R; = CH,CH,CH3, R, =CH(CH;)CH,CH;
46 R, =CH(CH3),, R,=CH(CH;)CH,CH;, Ry =CH, 55 R, =CH,CH,CH;, R, = CH,CH,CH;
47 Ry =R;=CHj, R,=CH(CH;)CH,CH; 56 R, =CH(CHj3),, R,=CH(CHj3),

48 R, =CH;, R,=R;=CH,CH,CH;
49 R, =R,=R3;=CH(CHj3),

El3 L#EHHERER =B RNF L

Fig. 3 Chemical structures of phloroglucinols isolated from Agrimoniae Herba

x4 BEFIBHNREERRUERD

Table 4 Tsocoumarins isolated from Agrimoniae Herba

eIkl ey SCHR | 95 wEY SCHR
57 agrimonolide 28 | 62 (3S)-agrimonolide-6-O-a-L-arabinofuranose- 28
58  dmethylagrimonolide 28 (1—6)-B-D-glucoside
59  (3S)-agrimonolide-6-O-B-D-glucopyranoside 28 | 63 (3S,4R)-4-hydroxyagrimonolide-6-O-p-D- 28
60  (3S)-desmethylagrimonolide-6-O-B-D- 28 glucopyranoside
glucopyranoside 64 penylethylisocou-marin glycoside 29
61  (3S)-desmethylagrimonolide-4'-O-B-D- 28 | 65 agrimonolide-6-O-B-D-glucoside 29
glucopyranoside 66  (3S)-esmethylagrimonolide-4'-O-B-D-glucopyranoside 30

57R,=CH;, R,=R;=H

. OR, 58 R,=R,=R;=H
R,0 . \/©/ 59 R;=CHj;, Ry =B-D-Gle, R3=H
> o 60 RI:R_g:H« Rzzﬁ-])-Glc

0 61 R =p-D-Glc, R,=R;=H
62 R;=CH;, R, =p-D-Glc-a-L-Ara, R;=H
63 R,=CHj;. R,=p-D-Glc, R;=OH
64 R;=CHj, Ry,=f-D-Glc-p-D-Glc, Ry3=H
65 R,=CHs, R,=p-D-Glc, Ry=H
66 R,=p-D-Glc. R,=H, R;=H

B4 UWBERSBNFEERIEUFEN

Fig. 4 Chemical structures of isocoumarins isolated from Agrimoniae Herba
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®5 BEFIBHNERRXSHENEBREUERD

Table 5 Tannins and organic acids isolated from Agrimoniae Herba

W waEY Sk P wEY Sk W5 & SCHik
67 potentillin 31 71 IS R A 5 75 JR LA R 18
68 pedunculagin 31 72 S B L B 5 76 R LA R 18
69 casuarinin 31 73 BETFIR 12
70 S B2 5 74 RHHER 18
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O o
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68 R=0H COOH 69 OH OH
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"
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73 R,—OH, R,—OH
74 R,=H, R,=OCH;

0 5 o 75 R,=H, R,=OH
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Fig.5 Chemical structures of tannins and organic acids isolated from Agrimoniae Herba
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*6 LEBERIBHAREREUFERS

Table 6 Lignans isolated from Agrimoniae Herba

'S EY) R | s &Y SCHR
77 A FERRNE a 32 89  (+)-4,9,9-=FFH-3-HH I3, 7- M -84 33
78  ALESEERES b 32 =R VNI
79 AESELEF A 32 90 REAERA MM 33
80 EMHEH C 32 91  499-=¥3-335-= HEHE-47-3K4-8, 33
81 KIULLEEB 32 S-HIARRE R
82 (7R,89)-4,7,9,9-WU 2 -3 3'- — FH 4 3 -8-0-4-F K 32 92 (—)-FIHFIEM AR G 33

fIg & -7-0-B-D-Hi & FE 93 4,7,9,9-V0 ¥ %-3.3"5"- = H 4 H-8-0-4-% 33
83 (75,85)-3-H 4 H-8,4- AR BI A E % -3",4,7,9,9"- 32 N[y
iy 94 4,799-DUpF-3 3 " FHEIE-8-0-4-F K 33
84 AN EH 32 IEES
85 (7S,8R)-1-[4-O-(B-D- Mt il i b i )-3- A S FL Ok 6 )- 32 95  (+)-SEIEMTFANEEE 33
2-[4-(3-FR N HL)-2,6- = A AR A 2] -1,3-TH 96 (-)-BiHRBEEB
86  HAMILJEEAY 32 97 e 33
87 EEE A 32 98  (+)-4",4"-dihydroxy-3,3',3",3",5,5-hexam- 33
88  (75.89)-771-4,7,9,9- M2 33,37, 5- — H A HL-8-0- 33 ethoxy-7,9";7",9-diepoxy-4,8";4',8"-
S N bisoxy-8,8"-dineolignan-7",7",9",9"-tetraol
HO._ N i o R ?H 2 OCH,
HO,, - O/Q/\/L 0,0 0 9
OCH; o OCH; OC(]SI' OH
HO OH \ ' ‘
o1 octls 7 79 oH  BOR=OCH; (‘)\H OH o

on 8IR=H
HO 3 o OCHJOH
HO"b © ' g OH o
O OCH} \ 3 Oc;b
N T}

H;CO O

OH
0
OH
5 g}

HO  OH

P e
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4 HO. R
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Fig. 6 Chemical structures of lignans isolated from Agrimoniae Herba
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Fig. 7 Main ingredient-pharmacological action-efficacy

network diagram of Agrimoniae Herba
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