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Research progress on chemical components and pharmacological effects of
Achyranthes bidentata and prediction and analysis of its quality markers

HAN Yong-guang' ,TAN Yan-lan',ZHANG Chao-yun®, BIAN Hua®*

"Colleges of Medicine , Henan University of Chinese Medicine , Zhengzhou 450046 , China;
*Henan Key Laboratory of Zhang Zhong-jing Formulae and Herbs for
Immunoregulation , Nanyang Institute of Technology , Nanyang 473004 , China

Abstract : Achyranthes bidentata is listed as the top grade in the Shennong Herbal Classic. In recent years, domestic and for-
eign studies have confirmed there are many types chemical in A. bidentata ,including steroids, triterpenoid saponins, polysac-
charides and essential oil ,which have anti-inflammatory and analgesic effects ,immune regulation, anti osteoporosis and cardi-
ovascular protection. Based on the plant’s phylogenetic relationship, the effectiveness of its chemical components, the detect-
ability of its chemical composition and changes of chemical components after processing are made on the potential quality
markers ( Q-Marker) of A. bidentata. It was preliminarily predicted that achyranterone A, 25R-inokosterone, 25S-inokos-
terone , oleanolic acid-3-0-B8-D-(6'-butyl ester) -glucuronopyranoside , oleanolic acid-3-0-8-D-(6'-methyl ester) -glucuronopy-
ranoside and hydroxyecdysone etc. can be potential quality markers of A. bidentata. This review aims to provide the scientific
evidence for establishing the quality control and further studying its pharmacological effects of A. bidentata.

Key words : Achyranthes bidentata ;chemical composition ; pharmacological effect ; quality markers

AR DR A R R 22 AF AR B ARAE W) (Achyran- AR, MEEE N Z A 0 BIA R, TR A
thes bidentata Bl. ) | Ji = Frp E R RN (AT re 258B07, FRE AT A 2858 R H 8. CF FIF VS
2 A B AN R R PR R 5]
ek H 191:2024-01-23 P57 H 1].2024-05-27 17280, 2 TR S T 1 AR IEm | e g2
R NE RN Rl o R e e R i e R = ﬁﬁg\ﬁ(mﬂﬂl{%%ﬁ[l REAE T (R A ) |

(2020GGJSI11 ) ; 0] {48 K 2% A= A 580 4 ok 31 X R . o
(202110471030 ) ; Vil 5 3 v 5t 7 24 15 4 328 il 3 1 5 B R L

K% T BRI (KFKT202002 ) & 1 f 5 25 T EL DA T 53 5 A 78 51 200 ZAM 2
2021 4 Ji wiF 5% A BHUEB BT g 1 #2 TH 3t Jal (2021KY ISRV ‘ 7 >
o 53 EGBIRIOE SR (AN I 3 5%

* W{EVEH Tel:86-371-65680038 ; E-mail ; biancrown@ 163. com



Vol. 36

OGS A A2 L S0 F 2 BRAE FBIT 72 2 e B F

Bt A ) (Q-Marker) F50 534 1433

gk, ik BA U T R AR R 2 SRR A
Wt A B A B i PR ATE 58 9 A TR, A 2K
SR BT PR ERT IS 5 32 1, MR 15 A2 R GE A o
EIFOARE . TP 2GR YR B R Y AR
AT PR A 27 1 AR, SR DRI R 24 T A I A
AR GENE R LR . AR SO A= B 0 Ak 2 1o | 25 A
FEATERG o T R, 6 T 25 Q-Marker A7 1 |
AR R A 1 R R 2 B QIR P A L
JEOU” AR ) SR G 1, AR IR A A At
AT 7 3 R T IS Ao o 2 D T, R I

1) Q-Marker FEATFIU , LY A 24 I A it 42 42 ol S 1L
A , T — 25 e R A
1 HEHS

FEEA Z Ry, e B RS =k
R PR SRR, WA b A 2K A
TR A BB SE AL )
1.1 R

A HP A BRI A3 2 R S R A £, 2
HA 025 PTR BUR DUMR IR 22
H AR B AT AR 1, 3834 (L a1 ~34) .

R HRRPEEERS
Table 1  Steroids from A. bidentata

G feaysamr RO SCHk

No. Compound name Plant part  Ref.
1 BIUHA S5 C Podocarpusflavone C i 2
2 B-15i K7 55 Hydroxyecdysone Jics 2,3
3 2 551 B Rhapontisterone B Ui 4
4 -1 1 B A AR a-Spinasterol glucoside P} 4
5 % M Daucosterol R 4
6 218 f§ Wi Rubrosteron i) 4
7 -7 85 % a-Spinasterol R 4
8 ISR A Achyranterone A i 4,5
9 (20R,22R ,24¢,25¢) -20-0,22-0-(5'-Hydroxymethyl ) -furfurylidene-28,38, 14« , 26-tetrahydroxycholest-7-en-6-one Jics 6
10 Serfurosterone A R 6
11 29-(3-Methoxy4-hydroxyphenyl ) 20 ,22-0-methylidene-20-hydroxyecdysone i 6
12 A JEESER B Achyranterone B Vits 7
13 WETTAEHSE A Stachysteron A R 7
14 (20R ,22R 24S) 20-0,22-0-(5'-Hydroxymethyl ) -furfurylidene-28,38, 14a, 25-tetrahydroxy-5B-ergost-7-en-6-one i 8
15 (20R 22R)20-0,22-0-(5'"-Hydroxymethyl) -furfurylidene-28,38,25- " g

trihydroxy-148-methyl-18-nor-58-cholesta-7 , 12-dien-6-one

16 (20R,22R,25R)-20-0,22-0-(5'-Hydroxymethyl) -furfurylidene-28, 38,58, 14a, 26-pentahydroxycholest-7-en-6-one 8
17 25 R-E I 5 i 25 R-Inokosterone R 4.9
18 25S-2- [ 5§ B 25S-Inokosterone R 4,9
19 JETTAE S ER D Stachysteron D i 4,7,9
20 K e 517 B Polypodine B i 4.10
21 BB B-Sitosterol il 7,11
22 H A Stigmasterol Vit 11
23 i K7 85 1 Ecdysone R 12
24 S35 A Amarasterone A " 1
25 F B Ergosterol H 13
26 11-Bi % 5 % 11-Deoxycortisol H 13
27 5§ Campesterol i 13
28 7-ENE 5/ (3B) -7-Dehydro cholesterol it 13
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2:5% 1( Continued Tab. 1)

i EYHR HYFRAL Sk
No. Compound name Plant part  Ref.
29 SEFFKS B Ergosta-5 ,22-dien-3B-ol nt- 13
30 # EAETF K Strophanthin nt- 13
31 M EEFF Digitoxin s 13
32 W — R B-Estradiol nf- 13
33 25,26- " F BB S ER A 25 ,26-Didehydroponastone A i) 14
34 T AE §$ 7 C Stachysteron C B 9.14,15
1.2 =fEEFH S BT HBV 3% AR 5E S8 S5 AR T, 22 =k

SRR =R RN A 2 R EOR ke R S A WA 2, 38 50 S (kA 35 ~
B C-3 F C-28 A4 bl  RERE S E4E G il , &8 84),
KA AR IR AR I R ST R IR S, R BLAR Ul
R2 GBI =HEEHLREITEY

Table 2 Triterpenoid saponins from A. bidentata

i AL /EA iR/ DA ik
No. Compound name Plant part  Ref.
35 S EREATT 2384 IV a Deglucosechikusetsusaponin IVa pic! 4
36 FEYURR Oleanolic acid i A
37 4525345 -1 Chikusetsusaponin-1 R 4
“ 3-0-(B-D-MEMY T A3 -5F HUALTR-258-0-( B-D-EN 434 " s
3-0-( B-D-Glucuronopyranosyl ) -oleanolicacid-28-0-( B-D-glucopyranosyl )
39 AZ:RH Rh, Ginsenoside Rh;, I 13
40 N2 RF Rhy Ginsenoside Rh, I 13
41 AZ 14T Rh, Ginsenoside Rh, i 3
) FRREZ Hecogenin i 13
43 P HIE A Sarsasapogenin I 13
44 %4 5345 A Sprengerinin A i 13
45 kT 24 Ie Momordin Ie I 13
46 MM A 1T Ziyuglycoside 11 i 13
47 B H R IC Diosgenin i 13
48 B RH 1T Achyranthoside 11 it 16
49 A AF C Achyranthoside C i} 16,17
50 3-0-a-L-Rhamnopyranosyl (13 ) --D-glucuronopyranosyl-38-hydroxyolean-12-en-28-oic acid i 18
51 KRG HH T Soyasaponin I ENY 18
52 KT ARV Taibaienoside V 2 18
53 YA R-28-0-8-D HIATHEEE T Pomolic acid-28-0-8-D-glucopyranosyl ester = o 18
54 Zebirioside D E N 18
55 38-0-(6'-0-Methyl-B-D-glucuronopyranosyl) oleana-11,13 (18 ) -dien-28-oic acid 2= it 18
56 AR C ZHfE  Achyranthoside C dimethyl ester i 19
57 AR C T3 HEE Achyranthoside C butyl dimethyl ester pii! 19

58 AR E ZH S Achyranthoside E dimethyl ester Uit 19
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G ALy PN ek 7 L SCHk
No. Compound name Plant part  Ref.
59 4R E T A Achyranthoside E butyl methyl ester P} 19
60 18-( B-D-Lucopyranosyloxy ) -28-oxoo}ean-l?-en?ﬁ-y]- i 19
3-0-(B-D glucopyranosyl ) -B-D-glucopyranosiduronic acid methyl ester

61 19524 V Chikusetsusaponin V Vits 20
62 ¥4 %45 VIS Chikusetsusaponin V methy lester i 20
63 L ERA E Achyranthoside E Vit 20
64 523 V Tfig Chikusetsusaponin V butyl ester H 21
65 o F A 2 F I B Tarasaponin Il methyl ester ikl 22
66 Bl HLIK T Aridanin i) 22
67 51 1 Bidentatoside | R 23
68 ¥y 452 834F IVa Chikusetsusaponin [Va B 4,12,18,24
69 AZ % Ro Ginsen-oside Ro it 4,24
70 FR=LF R, Zingibroside R, Ui 424
71 Y1423 Va HE Chikusetsusaponin [Va methyl ester 1R 10,24
72 FrEUR R -3-0-B-D-45 H BEEE iR .1k 3-0-B-D-Glucuronic acid glycosides ethylester-oleanolic acid pic! 24
73 ¥4 %845 Va 2.1 Chikusetsusaponin TVa ethyl ester i 24
74 P28 Va TS Chikusetsusaponin IVa butyl ester ol 24
75 TR Bidentatoside 11 i} 25
76 SRR -3 -0-B-D-NL I 75 2 S R 1 3-0-B-D-Glucuronic acid glycosides-oleanolic acid Uil 24,26
77 FHURR3-0-8-D-(6'-FE) ML M8 AT BIRERA T Oleanolic acid-3-0-8-D-(6'-methyl ester) -glucuronopyranoside i 24,26
78 FEURER-3-0-8-D-(6'- THS) -ME A A RS FATF Oleanolic acid-3-0-8-D-(6'-butyl ester) -glucuronopyranoside i 26
79 Hederagenin-28-8-D-glucopyranoside i 27
80 Sulfachyranthoside B R 27
81 Sulfachyranthoside D Vits 27
82 A2 AF M Chyranthoside T Pits 28
83 A JERAFIV Chyranthoside IV it} 28
w 3-0-a- LI B 13) -B-D- T A ATHIRER 5 LR 28-0-( B-D-A W A A0H) " "

3-0-[ a-L-Rhamnopyranosyl-(1—3 ) -8-D-glucuronopyranosyl | -oeanolicacid-28-0-( 8-D-glucopyranosyl )

1.3 ZHERFMBRAE
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Table 3 Peptide components from A. bidentata

ETRe & # R T FRAL SCifk
No. Compound name Plant part Ref.
85 RNZ L Phenylalanine e 13
86 &2 DL-Tryptophan ENu 13
87 Fre &R L-1soleucine 2= 13
88 KGR Argininic acid EN 13
89 44 Tyrosine =% b 13
90 (B RRR-5E2 ) Cyclo( Tyr-Leu) 1’ 4,31
9 W (RARR -5+ AM) Cyclo(Leu-Ile) R 4,31
R4 EBPEMFHS
Table 4  Alkaloid components from A. bidentaia
G LA g B S LR AL SCHk
No. Compound name Plant part Ref.
92 /INBERR Berbine ikl 4
93 L 57T Palmatine AR 4
9 G Coptisine Uic] 4
95 Ze/NBERH, Epiberberine bk} 4
96 N-JI X B B -3 - H 48 e & Jie N-cis-Feruloyl-3-methoxytyramine i} 10
97 N-J52 s BT B KL RS e N-trans-feruloyltyramine ey 10
98 N-JZ B2 -3 - F AL L B N-trans-feruloyl-3-methoxytyramine Gis) 10
99 -5 Bl 2 ik L i B N-cis-feruloyltyramine - 13
100 (S) 2-ML M 42 R-5- I FRZ. TS (S) -2-Pyrrolidinone-5-ethyl-formate HH 22
101 3-Ethylidene4-methyl-2 , 5pyrrolidinedione 2% p 32
102 S-¥EHELmE e -2-H iR g Methyl 5-hydroxy-2-pyridinecarboxylate ENis 32
103 2- 2,33 - - T S Ik 7 i -N-B-D- i A B 1 2-Ethyl-3-methyl-maleimide-N-B-D-glucopyranoside it 32
104 EIf=% 88 Betaine Jics 33
105 JR#EZE Allantoin R 12,34
£5 ABRERMAS
Table 5 Volatile oil components from A. bidentata
G AL P S TR AL SCHik
No. Compound name Plant part Ref.
106 (9E)-8,11,12- =33+ /\BRJF M2 Tianshic acid i} 10
107 (9E) 8,11 ,12-Z 53+ \ BRI S (9E)-8,11,12-trihydroxyoctadecenoic acid methyl ester iz 10
108 MEHZ Linoleic acid i 13
109 FEAE PR Palmitic acid I 13

110 9,12,13-=3#3£-10,15-+ )\ 48 9,12 ,13-Trihydroxy-10 , 15-octadecadienoic acid e 22




Vol. 36 HRAOLEE - A A2 100 A2 BRAE FHATE e B HC BB AR G 4 ( Q-Marker) 5 4347 1437

2:5% 5( Continued Tab. 5)

e AL /A FH BB AL SCTk
No. Compound name Plant part Ref.
111 AR2K % . 1E T 3L Dibutyl phthalate it 22
112 Teirahydro-5-oxo-2-furancaloxylie acid ethyl ester i) 22
13 (4-Hydoxy-3 5 -limethoxyphenyl) [ (3R.4S.5R) -tetrahydro-5- i ”
(4-hydroxy-3E ,5-dimethoxyphenyl ) 4-( hydroxymethyl ) -3-furanyl ] -methanone
114 FRSAERR Azelaic acid bit} 4,31
115 4-37 I TNER 1-(4-Hydroxyphenyl ) propan-1-one 25 32
116 4-¥2IEHE 2, 4-Hydroxyphenyl ethanol 2% 32
117 Z HLEE Vanillyl alcohol 2% 32
118 TS JF W 4-(3-Hydroxypropyl ) -2 ,6-dimethoxyphenol 2% nf 32
119 J50 ) LZS R TR Methyl 3 ,4-dihydroxybenzoate 2 32
120 3,4- R FEFH TR W 3 ,4-Dihydroxyphenylacetic acid methylester 2 0t 32
121 Methyl( £) -3-(4-hydroxyphenyl ) acrylate ENIE 32
122 FER Vanillic acid 2% 32
123 S &L (E)-Ferulic acid =% 32
124 4-FEIEHH R 4-Hydroxybenzoic acid ENE 32
125 3-(4-Hydroxy-3 ,5-dimethoxyphenyl ) -1 ,2-propanediol 2% 32
126 I Acetaldehyde R 35
127 % Ethanol it} 35
128 22, Ethyl formate W 35
129 2.2 21 Ethyl acetate is) 35
130 P Valeraldehyde R 35
131 3E-[ 4521 3-Penten-2-one lic) 35
132 1-/% /& 1-Pentanol Ui 35
133 HEEE Furfural R 35
134 1-Cf# 1-Hexanol i) 35
135 2-p#l 2-Heptanone Uit 35
136 2,6- I BENEIE 2, 6-Dimethyl pyrazine Uit! 35
137 1-(2-1KNE ) Z, i 1-(2-Furanyl) -ethanone pic! 35
138 1-B#f#E Heptan-1-ol i) 35
139 HHE Benzaldehyde Uit 35
140 1347532 Oct-1-en-3-ol i} 35
141 2845t Decane i} 35
142 T/ 1-Hexanoic acid i) 35
143 3-2F475-2- 3-Octen-2-one Vit 35
144 1-£[#% 1-Octanol i 35
145 2-H A 33 -5 T LML R 2-Methoxy-3-isopropyl-pyrazine Pics 35
146 |~ %% Dodecane pics 35
147 F0# Octanoic acid P} 35
148 6-1-—ii] Amyl ketone Pics 35
149 6--1 1] 6-Dodecanone i 35
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2:5% 5( Continued Tab. 5)

G ALy PN ek 7 L SCHk
No. Compound name Plant part  Ref.
150 2-T H-2-27 435 2-Butyloct-2-enal JiK! 35
151 +P445% Tetradecane R 35
152 +75%¢ Hexadecane R 35
153 +-E 4 N-Heptadecane Vit 35
154 2-HE L3-S PN ELME % Tsopropyl methoxy pyrazine pic! 35
155 +DUER Myristic acid R 35
156 +/\%%E n-Octadecane pic} 35
157 6,10 ,14-= 32| Fifii 6,10, 14-Trimenthyl-2-pentadecanone 1 35
158 LR Z W12 — 5 TR Diisobutyl phthalate i) 35
159 + JukE Nonadecane R 35
160 F MR HiE Methyl palmitate i 35
161 oK —H 2 —Tlig 1,2-Benzenedicarboxylic acid bies 35
162 +75HR Palmitic acid R 35
163 1 —%% Heneicosane bits 35
164 + /2 Octadecanoic acid R 35
165 %% N-Docosane R 35
166 — =4t Tricosane Jiss 35
167 DUk Tetracosane R 35
168 . Hexanal Ui} 35,36
169 Z VKA R Bornyl acetate i 36
170 H & Toluene b 36
171 Jilfe-a- k4 1S-a-Pinene W 36
172 4-FIH1-(1-FI 32, 38) - 3R [3. 1.0] E 4 4-Methyl-1-( 1-meth-ylethyl) -bicyclo[ 3. 1.0 ] hexane , didehydro deriv 4 36
173 A IE1-(1-F 3L Z 00 ) -~ FR[3. 1.0] 02 4-Methyl-1-( 1-methylethyl) -bicyclo[ 3. 1.0 ] hex-2-ene i 36
174 3435 1 HE6-(1-F1 3£ 2, 3) FRELAS 3-Methylene-6-( 1-methylethyl) -Cyclohexene i 36
175 a-/K 54 a-Phellandrene R 36
176 ] 5 P L1 42 1-Methyl-3-( 1-methylethyl) -Benzene i 36
177 i 445 Terpinene R 36
178 RFAERE KA trans-Sabinene hydrate R 36
179 SFAIMIE Terpinolene ## 36
180 HEHIER Thuja ketone Jics 36
181 5,5-HI3£2-2, 351 3-5R7% 45 5 ,5-Dimethyl-2-ethyl-1 ,3-cyclopentadiene ## 36
182 1% fixi Camphor H 36
183 (E)-5-F—Jfi-3-% (E)-5-Undecen-3-yne Jics 36
184 VK Borneol Vit 36
185 () 4-HE 4B (-) 4-Terpineol i 36
186 2% Decanal R 36
187 a- T8 a-Copaene i 36
188 a-FEE RTINS a-Cubebene liid 36
189 a-f1 71 a-Caryophyllene i 36
190 1-f1 714 Caryophyllene R 36
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Table 6  Flavonoids from A. bidentata

oy Koy Ak 6,45 6 S (fb W) 191 ~196) .

G &2 TAITRAL itk
No. Compound name Plant part Ref.
191 AT Baicalin JiKs 4
192 WEA: Wogonin Vit 4
193 FIHIT B Vincetoxicoside B - 13
194 Mtz 2 -3-0- 8 B AT (742 2) Isoquercitrin it} 13,37
195 Wiz 22 -3-0-25 /4 (75 1F) Quercetin 3-O-rutinoside i} 37
196 12 -3 -0-3 % Kaempferol 3-0-glucoside R 37

1.6 Hfh3k

B LR RO, A B e S A A LR AR TR

PRI A5y HA AL G 1 B oA L3 7, 3%

KT HFBhEAMLERS

Table 7 Other chemical constituents from Achyranthes bidentata

14 A~ (fea1 197 ~210) .

G oy /A TP EB AL SCHk
No. Compound name Plant part Ref.
197 HJeEH Geniposide IR 4
198 5,5 - R RE-TSE A IE A B EE 5,57 -Dimethoxy-7-oxolycophenolate BNy 18
199 KIUFFER Tianshic acid 2= M 18
200 5.5'-Dibuthoxy-2,2-bifuran R 22
201 Arvensoside C Vits 22
202 BEIAME Succinic acid R 4,31
203 17-0-"K J-o- L- Mg R 2 - 1—'6)-/3-0-”%”@%&3*%% " 3
17-0-benzyl-a-L-thamnopyranosyl-( 1—6 ) -8-D-glucopyranoside

204 Haploperoside A " 32
205 Pericampylinone A % 3
206 MNMERS Caffeic acid BN 32
207 THNRZE Syringaresinol 2% 32
208 FTHNRZE Episyringaresinol 2% 32
209 % - ZEF Sweroside EWs 32
210 i T 3-B-D-ML I FHH TF n-ButylB-D-fructopyranoside " 37

2 HEEM

PRI G T E B OE 28, AN, S5
B M RGE M, 51T AT, AL B R W A I I

EEE/E 3 SN I DAR Y S TR el I

AN 1A B R
2.1 mRERE

AW T R TR TR T, RIS , R i 2R 4
VORISR BT, Ju 258 RS0 2R Tl w3 4

=

g 4

il MCF-7 4 a3 24 , i/ i Z2 4% (lipopolysacchar-
ides, LPS) 5 1Y EIEAA I o NO MR IRSEIN 1 -a
(7= NIl A LR A o 28 B PP 4 B-15 B2 5 Tl
AEAN ] NF-kB {55 (196 5, AR Db 24 I 25 1 -3
TG, T R T 46 JE 25 1 3 (matrix metalloprotei-
nase, MMP3) \MMP9 FI3p 4 & -2 195, BT
RABEFREMAOEN ™ o AR 50U 4
SR T/ R b A B b i 2L B PR 2 i
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JIEAY A LT, LUK B ORI IR H Y, HAE FIAIL I
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M TR A AR SR T O I R | R LR S5 T T
HAHEEAEN.
2.3 HmEREHR

LB BN 2 R R D 2 —, F B
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A TR 22 AT I 2 e /0N BRI A L ) e
Tise , BN BRI 35 ¥ 1 25 7K FUE BT AR ) 41 A
B W I fs AR Y SR AR R /D
F4 14K 2% 00 4 T 35 T, 4R S 40 M 3R T CDAO
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