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Research progress of Cimicifugae Rhizoma and prediction analysis on Q-marker
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Abstract: Cimicifugae Rhizoma is contained in the “Shen Nong’s Herbal Classic” and listed as the top grade. It is a traditional Chinese
medicine for divergent wind and heat. In recent years, scholars have gradually deepened their research on various aspects of
Cimicifugae Rhizoma, and its new chemical components and pharmacological effects have been discovered. Based on the review of the
literature, the summary of its chemical composition and pharmacological effects, according to the definition of Q-marker, from the
aspects of the source route, drug efficacy, traditional drug properties, and the significant components in different compatibility, the
Q-marker of Cimicifugae Rhizoma is predicted, in order to provide a scientific basis for the quality evaluation of Cimicifugae Rhizoma.
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BFF A 28 125056 T RR e AL PRI AL 252 1 23 34T R
WHoE, TN RRIEREY 7 8515 2 2 P =k L H

Kt &, FENFMEE (cimigenol) FHHE T
( cimicifugoside ) « 25-0- H % F+ ik B ( 25-0-
methylcimicgenol) AtLFHFEEE (dahurinoD. Z&dk
F BK B ( dehydroxydahurinol ) 2pB- % 3& Ft bk %
7B- F&2OHE O B
( 7B-hydroxycimigenol ) « 25-0- Z Bt F+ Bk %
( 25-O-acetylcimigenol ) . 7,8- — & Jt Jik B
(7,8-dihydrocimigenol) FHFRMERE (cimicifol). 27-
WS TR 55 (27-deoxyactein ) ZEIHFH#R K (actein) .
/N FE BR BE C acerionol )« K = M FFOBR BE
(heracleifolinol) At FHHKEE (isodahurinol) 5%
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( 2B-hydroxycimigenol ) -

x1 ZiEREHEFXRUEY
Table 1 Triterpenes and their glycosides

LIkl TR K SCHR
1 TR I, 11 6-7
2 THRRAKE H I, III 8-9
3 25-O-fii & Tt PR EE-3-0-B-D- AR Bl I, 1 8-10
4 25-0-Jlil ST R -3-0-B-D- - FLKH 1T I 8
5 T JRRA] 2 I 11
6 cimicinol I 12
7 cimicidanol-3-O-arabinopyranoside I 12
8 cimicidanol I 12
9 TR I 12
10 15a-hydroxycimicidol-3-O-B-D-xyloside I 12
11 cimicidol-3-O-B-D-xyloside I 12
12 acetylacetol-3-O-o-L-arabinopyranoside I 12
13 foetidinol-3-O-B-D-xyloside I 12
14 15a-hydroxyfoetidinol-3-O-B-D-xyloside I 12
15 THERE Ho I 12
16 THERTF H4 I 12
17 Rt TH R 2R I 13
18 26- LA THRR I 14
19 2'-O-acetylactein I 15
20 2'-O-acetyl-27-deoxyactein I 15
21 foetidinol I 16
22 neocimiside I 17
23 25-0O-acetylcimigenol-3-O-[2'-O-(E)-2-butenoyl]-B-D-xylopyranoside I 18
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24 25-0-acetylcimigenol-3-0-[4'-O-(E)-2-butenoyl]-B-D-xylopyranoside I 18
25 25-0-acetylcimigenol-3-O-[3'-O-acetyl]--D-xylopyranoside I 18
26 25-0-acetylcimigenol-3-O-[4'-O-acetyl]--D-xylopyranoside I 18
27 25-0-acetyl-12-acetoxy-cimigenol-3-O-B-D-xylopyranoside I 18
28 3'-O-acetylactein I 18
29 3'-O-acetyl-23-epi-26-deoxyactein I 18
30 cimicifoetiside A I 19
31 cimicifoetiside B I 19
32 1,7-dien-cimigenol-3,12-dione I 20
33 1-en-cimigenol-3,11-dione I 20
34 11B-hydroxy-7-en-cimicinol I 20
35 (20R,24R)-24,25-epoxy-11pB-hydroxy-7-en-9,19-cyclolanost-3,16,23-trione 1 20
36 23-0O-methyl-24-deoxy-2"-O-(3"-methylmalonyl)-cimiaceroside B I 21
37 2'-0-(3"-methylmalonyl) actein I 21
38 15a-hydroxy-16-dehydroxy-16(24)-en-foetidinol-3-O-f3-D-xylopyranoside I 22
39 28-hydroxy-foetidinol-3-O-B-D-xylopyranoside I 22
40 foetidinol-3-O-B-D-xylopyranosyl-(1"—3")-p-D-xylopyranoside I 22
41 cimicifugadine I 23
42 24-epicimigenol-3-(a-L-arabinopyranoside) I 24
43 (3B,16P)-cycloartane-3,16,22,24,25-pentol-3-(B-D-xylopyranoside) I 24
44 (3B,15a,16P)-cycloartane-3,15,16,24,25-pentol-3-(B-D-xylopyranoside) I 24
45 4'-O-acetylcimigenol-3-O-B-D-xylopyranoside I 25
46 2',12-O-diacetyl-25-anhydrocimicigenol-3-O-f3-D-xylopyranoside I 25
47 12B-hydroxy-1,19:9,11-didehydro-9,10-seco-cimigenol-3-O-B-D-xylopyranoside I 25
48 (238,24R)-12B-hydroxy-7,8-dihydro-12-deacetyl-acetacacpoxide-3-one 1 25
49 16,17-dide-hydro-2',24-0O-diacetylhydroshengmanol-3-O-B-D-xylopyranoside I 25
50 (238,245,255)-16,23:23,-26-diepoxy-24,25-dihydroxy-9,19-cycloart-1,2-en-3,12-dione I 25
51 foetinoside I 26
52 24-epi-cimigenol-3-one I 26
53 24(R)-3B,24,25-trihydroxy-9,10-seco-9,19-cyclolanost-1(10),7,9(11)-trien-16,23-dione I 1
54 24(S)-3B,24,25-trihydroxy-9,10-seco-9,19-cyclolanost-1(10),7,9(11)-trien-16,23-dione I 1
55 (3B,10B,24R)-10,24,25-trihydroxy-16,23-dione-9,10-seco-9,19-cyclolanost-7(8),9(11)- I 1
dien-3-O-B-D-xylopyranoside
56 (3a,100,24R)-10,24,25-trihydroxy-16,23-dione-9,10-seco-9,19-cyclolanost-7(8),9(11)- I 1
dien-3-O-B-D-xylopyranoside
57 (38,10B,24R)-10-hydroxy-24,25-expoxy-16,23-dione-9,10-seco-9,19-cyclolanost- I 1
7(8),9(11)-dien-3-O-B-D-xylopyranoside
58 (3a,100,24R)-10-hydroxy-24,25-expoxy-16,23-dione-9,10-seco-9,19-cyclolanost- I 1
7(8),9(11)-dien-3-O-B-D-xylopyranoside
59 25-anhydrocimicifugoside H-2 I 1
60 (3B,12P,16pB,23a)-16:23-expoxy-12-acetoxy-23-hydroxy-24-one-9,19-cyclolanostane- 1 1
3-O-B-D-xylopyranoside
61 (3B,12pB,16B,24R)-16:23-expoxy-12-acetoxy-22,23-didehydro-24,25-dihydroxy-9,19- I 1

cyclolanostane-3-O-B-D-xylopyranoside
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62 20(S5),22(R),23(5),24(S)-16p:23;22:25-diepoxy-12-acetoxy3,23,24-trihydroxy-9,19- I 1
cycloanostane-3-O-3-D-xylopyranoside
63 2-O-acetyl-asiaticoside A I 1
64 (38,12B,150,24R)-12,2"-diacetoxy-24,25-epoxy-15-hydroxy-16,23-dione- I 27
3-0-a-L-arabinopyranoside
65 foetidinoside A I 28
66 foetidinoside B I 28
67 foetidinoside C I 28
68 foetidinoside D I 28
69 foetidinoside E I 28
70 cimifetidanol A I 29
71 cimifetidanol B I 29
72 cimifetidanoside A I 29
73 cimifetidanoside B I 29
74 cimifetidanoside C I 29
75 cimifetidanoside D I 29
76 cimifetidanoside E I 29
77 cimifetidanoside F I 29
78 cimifetidanoside G I 29
79 cimifetidanoside H I 29
80 acteol-3-0-[2'-O-(E)-2-butenoyl]-B-D-xylopyranoside I 30
81 25-0-acetylcimigenol-3-0-[2'-0-3-methoxy-3-oxo-propionyl]-B-D-xylopyranoside | 30
82 25-0-acetylcimigenol-3-O-[3'-O-3-methoxy-3-oxo-propionyl]-B-D-xylopyranoside I 30
83 25-0-methoxycimigenol-3-O-[4'-O-acetyl]-B-D-xylopyranoside I 30
84 7,8-£ A THRRE 11 31
85 25-4- L 3E-7 8- F A T RRIEE II 31
86 24-3-7 8- L ATHREE 1 31
87 3-id-24-3%-7,8- 5 A T+ IRR I i 31
88 2" A - LB -24-3R-7,8- KA T R BE-B-D-A M Il 31
89 3-E- AL -24-3R -7 8- F A T R IE-B-D- K B 11 31
90 24-38-7,8-F AT R BE-B-D-AHE Il 31
91 24-R-H I8F I 31
92 3B,150,160,24a-tetrahydroxy-25,26,27-trinor-16,24-cyclo-cycloartane- I 32
23-one-3-0-B-D-xylopyranoside
93 3B,150,160,24a-tetrahydroxy-25,26,27-trinor-16,24-cyclo-cycloartane- I 32
7-en-23-one-3-0-B-D-xylopyranoside
94 12B-acetoxy-3B,150,16a,240-tetrahydroxy-25,26,27-trinor-16,24-cyclo- I 32
cycloart-7-en-23-one-3-O-B-D-xylopyranoside
95 3B,11B-dihydroxy-24,25,26,27-tetranor-cycloart-7-en-23,16f-olide-3-O-3-D-xylopyranoside I 32
96 23R,24S8-diacetoxy-15,25-dihydroxy-cycloartane-7-en-16-one-3-O-f-D-xylopyranoside II 32
97 23 R-acetoxy-24R-15,25-trihydroxy-cycloart-7-en-16-one 3-O-B-D-xylopyranoside I 32
98 R=MTHRRH A i 33
99 K=MTHHKH B 11 33
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100 R=MTHIRE C 11 33
101 KR=HTHERTF D II 33
102 R=MTHRE E 11 33
103 K=H-THERTF F i} 33
104 JHARMEER B 11 34
105 24-O-.Bt -5 AL T+ R EE-3-O-B-D-A B 11 34
106  cimigenol-3-one 11 34
107 JHARH A I 35
108 JHARH B 11 35
109 (23R,24R)-24-epiacetylhydroxyshengmanol-3-O-B-D-xyloside-15-O-B-D-glucoside 1II 35
110 (23R,24R)-24-epiacetylhydroxyshengmanol-3-O-B-D-xyloside-15-O-B-D-glucoside 11 35
111 3-0-o0-L-arabinopyranoside-cimigenol-15-O-B-D-glucoside I 36
112 5-O-acetylcimigenol-3-O-a-L-arabinopyranoside 11 37
113 cimigenol-3-O-a-L-arabinopyranoside I 37
114 3-arabinosyl-24-O-acetylhydroshengmanol-15-O-B-D-glucoside 11 38
115  3-xylosyl-24-O-acetylhydroshengmanol-15-O-B-D-glucoside 1II 38
116 JLT-AREF 11 39
117 24-hydroxy-12B-acetoxy-25,26,27-trinorcycloartan-16,23-dione-3-a-O-L-arabinopyranoside I 39
118  160,24a-dihydroxy-12B-acetoxy-25,26,27-trinor-16,24-cycloartan-23-one-33-O-a-L-arabinopyranoside 11 40
119  cimigenol-3-O-[2'-O-(E)-2-butenoyl]-a-L-arabinopyranoside I 41
120 25-O-acetylcimigenol-3-O-[4'-O-acetyl]-a-L-arabinopyranoside 11 41
121 25-O-acetylcimigenol-3-O-[3'-O-acetyl]-a-L-arabinopyranoside 1II 41
122 12B-hydroxy-7(8)-en-cimigenol 11 41
123 11B-hydroxy-7(8)-en-cimigenol I 41
124 11B-hydroxy-15-deoxycimigenol-7(8)-en-3-one 11 41
125  cimigenol-7(8)-en-3-one I 41
126  cimigenol-1(2),7(8)-dien-3-one I 41
127 9,10-seco-1(10),7(8),9(11)-trien-cimigenol I 41
128  24-O-acetylisodahurinol 11 41
129 24-O-acetyl-7(8)-en-isodahurinol I 41
130 15,23-O-diacetyl-7(8)-en-shengmanol-3-O-a-L-arabinopyranoside 11 41
131  24-epi-25-O-acetylacerinol I 42
132 25-anhydro-7,8-didehydrocimigenol 11 42
133 cimigenol-3-O-B-D-xylopyranosyl-15-p-D-glucopyranoside 11T 43
LT T-KR=MTHR T-% % TR

I-C. foetida L. 11I-C. heracleifolia Kom. I-C. dahurica (Turcz.) Maxim.

TAUMMEER . ST TR SRR (fukiic acid). THAR
i A~G 204, 245 A1k, BF 60 RFEHLERAE
AT BRI B R0
1.3 &R

TH PR S AR 1 € SR R S M A P 32 B TR
% (cimifugin). AtFHFR¥ (cimidahurie). JEFFRR

T (cimidahurinine) AP (khellol) ZERKIEIA
S ERA A Liu FEBOMK = FRRF I T 1
AN 1) R B2 5 BEULAR R (norkhelloside) .
14 Hfts

br ERp a4, B IE S EREE. #
R SEEE . AW A AL S B R E Y (Tt
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2 ZAIBMEA

FHRR B & A =ik R Mk, #
RMBEZPIEESS, BATZRZ4EERM, I
RAERF AR HTHRBE B GIL . PR T
R BUE A SRR .
2.1 k. mEsIER

TR B Y B AR . PudBmETE.
Kusano ZEUTHRIE | FHRRAR 25 o I P EERR T AR W e
A A8 B L BERDDR S M i i JH At Y IR D il o i S5
JRIIREAR, DA BRGF BTG 1. 1 RIS S)
XPRZTHRR TR ML TR T IR BT TE, K
B3 BT RRIS BAREF 32 Re 7T, BHPTRRE
SR S AN ELAR DG, HE AT B8 Y R S B 43 L
LEA K. BRIYBRISHSY, THIR B ) — LA
B FIRE LA B A a8 52 ST S T IR 6 4
PRAR 35 P AR 2R 1 00 IEARUI S Y B Al R a5, DA
HYRM 26 (IL-6) FHIEIAFER F-a. (TNF-a)
SRR, ORI RREF A ] IL-6 1 TNF-a
SHIRE 1, HAPLRENE.
22 IREER

FERRAE IR B i AR TR 2, DA 2B
MARALEFURENAEEN. HirGmak
BT R B 98 B — AT R, BfAie
R (HBV) BIaEME, HA RaE A iR 2%
BRSO 7 f ARSI A R R SE LY BT HBV
FIFEF, EEE HBV #EEREPR/N AR A 2 BT
% E Pl (HBeAg). A ZBUHF 49 5 K H Pt iR
(HBsAg). WA ZMEIKR (HBV-DNA) JLAM4ER,
RIFEIR 75% CBEKBERY) . B2 BAPLIRYY
HA RGP HBV HITEHE . Ma 5525 R4
BRI R I TR 4 B A5 20 AR e SRR 6 N\ W T g
B 71 (EV-A7TD) BAHREGFRIMEIES, HFHAEH
ARAW 4 M 251, 2 B KN R B2 (ECso) A1 ECoo
433N 17 pg/mL F1 66 pg/mL.
2.3 HBEER

TERRJE R =l J L R o B B R i
P o BRI A3 8 [ 22 1 () A [ 528 ST JRR PRI A 2
AT T B AR e FE TR L, JERIL T
—RYEHIME . FPESE sy, it
WIS T R BT HRR i =k AR AL S ] DAAS
[i) P2 i M s 2 e & BR 5 1 B caspase-3, M5 &
TR T o BRAE K ZE R BT IRR A 43 2545 21 1)

5 AN ZWEAL AN N #iE HeLa 410 A\ FL IR
MCF-7 #iif#f BA B FEMHIER, 25-0- LBk
M-3-O-B-D-ME AR A 155 5 NIRRT/ RIE bt =il b &
W LA b 2 iR 2 e B A B AR
LA A AR AT B R HE EE B 25 50PE D o s Hp s3]
KH SRB EXTHR B Y H 7 B AR R &
YT MCF-7 B4R S E BT 9T, RN 25- L1k
Tt bk B% -3-0-B-D- A B 4 . 25- & it & T R B -
3-0-B-D-AKF¥EFF | 25-0- Lk T+ REE-3-0-0-L-F Fi7 {f
PEEF AN 23-0- BT BREE-3-0-B-D AKET B A7 W 8
MIHUIRE TG M . FMREHE RO TR I,  ATHRRH 2
B 25-0- 2Bt dk-7,8- KA THRRIE-3-O-B-D-ME I A
BELF G N FLIRRE MCF-7 4088, FT9& HepG2 41
UK, FEIE RO I .

T IR 24 8 HH 35 1 3 2 BT R R L 1) B F T B 2T
B KK 7248 1 5 PIBK-Akt {5585, GEBH
1] e 4 2 T A IUE A l, AES B B T
FABT, Yim SESSHRIE T 2 3 FRTEEIR . THARIR A
AT RIR B 356 Bt N5 e HCT116 A s 1,
fE 2.5~40 pmol/L A< 56 [l P 52 30 7] & A0t 12k
Huyen SFWIMMZFFRRF B2 4 Mgt &
W, RIS B RN 1 ASAHE R AFLAR
S 4 MCF-7 20 i ) 386 5 2 A5 AR 4 P e 4 A
24 IMBREMIER

ZREUHIOL A1 T 5 SO R L BRI IR £ T A
X FUIR 55 i 25 51 62 AR B W etk B R AR B A
F, ELGT EH 2 08 DK SR BN S48 o 5 S R R s
PRI TR RO B 5 o X BB IO M D22 T iR 43 2545 2
MR TR 1, R RERAR A Hh e N SRR
PR MG T, RIS BUE BUERAS IS AERE /T o Lee
6 L2030 3ok 4 2 P 51 565 3 T JRR 2 U BT BAAE ik
NET UM RCE 7k, IR RIRETE 0.1
ug/mL B, S RCE N 71%.

2.5 R HEIEHRER

TENE AR R IREE (SIV) ARAMSRY BE 3% 5256
W, MBI SRR IR 2 THIRR A B #] STV IAE
F, AT R R A% 2 T bR e TP e 0 1) 4 i P Az 7
(I A8 STV TEA5 32 40 L P 16 B 52 21 BIR il AT kS
FH SIV I1ER o 8 05 $E S04 R BRI RR T AT
CAYS/D f0 R 175 5 1) 2 B RE AP 2 70 SH-SYSY 41
MBI, RN 40 mg/L I BoA 23 .

2.6 Xt B FEEIAHINGIER
e R 7 75005 TG AT R FH SRR 7 RSN RS R
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PR AN B N ISR, (HIRZBET
TR T 18 Wl 7377 T BRI T AL o kg e sEles-66l
WEFERII, TR R BR8N i B~ LR A 0
ERT, HORFEAE G2 AE B B T ReAAAE T =&
FR e ZE G 53 2 g SORHFEIRR I Y5 78 ATt 9,
RILTEFRIK G B 2B B /NR ) B HE T 5
e A B s, VS TR B sl ) R
A ERAEIER, E TR B i LR
AHpdEA-
2.7 Hit

FMREEY BA )2 A R, BRUL 2B
TERAN, ok BAPTEALOT-681, LRIFO, TRl
P JE R, RIS 2 A A
3 REHREY (Q-marker) TS

Hh 2l R AE RU53 A R 2 I PRI R 2 A, R
e A B ONE, HERr &5
e A A EEAKYE . R IEIR IR
AN—ERFER B ER SR, BATRETA
P2 AT, WL — i EN M 2 E
REAER . FTIkE BT PR Lo 5 2RO AN
AT RS KT AR EEGIAER R
Fin) R, B 2R iR ¢l EAREY (Q-marker)”
PSR HAEE T M AR 2= (2
R HEEGH . AR, R ISR
A A s Tl s i FE TR TR . 5 25 DR
PEEF VIR I, AN IRk 222 e A
R AR S BUEEAT B E . A T T RRRE
BN HERS ) JoE VPN, AR Q-marker FRIRE A5 TR
HEAT Q-marker TN, 9 3L BRI o7 4%
LIRS 51K .
30 ETHEYFREGEFRUERDSEEHEN
Q-marker TN 534

24 AR B o 3 el HAb 2 i g, oAk
RSy R I 2 24 AT P BRI PR 24 22 R
Sedio 25 MR A AR 52 o) B R A A
W IRIRAEARE =2, ARIREME S EA K (i
B @ FREE) BRI, T2 EYAN R 2
FHVEVE

THIRAZ IR 22 00 KN B B R % WA
FRIRTT R BN, BRETHRRIERSL, R AR A
(PG G EE . BRIk, R FHRRIRAEY)
P& A A 22 1oy 5 HAh e WARHEY T & A 1
o ZE R, BRI AE A & A6 PR /R i e 284 DY 34

—=HEREY), (HRAESEA VAR S HoRGAMiT
() H A R AR ) A 350 R R B A AR 2R A e A DU PR =
T RAE P4, ST DL PR R e 8 =i R fk &
YA R Ry
3.2 5&%75MHERXE Q-marker TN 534

H 252G PR R TR AR A AR T SE ik
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