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[ Abstract | Objective: Astragalus is one of the most commonly used drugs in Chinese herbal medicine,
and the medicinal Asiragalus plant in the country has obvious regional application characteristics. This paper would
discuss the chemical constituents of 10 representative Astragalus plants and the research progress of pharmacological
action, belonging to five subgenus. Ten species of Astragalus were A. hoantchy, A. complanatus, A. ernestii, A.
membranaceus, A. momongholicus var. mongholicus, A. floridus, A. chrysopterus, A. melilotoidesll, Chinese
Astragalus A. chinensis; A. adsurgens in the genus Calamagrostis. Among 47 kinds of saponins, 37 species were
found in A. membranaceus, 10 species of A. momongholicus, 6 species of A. membranaceus, and 4 species of A.
floridus. Among 85 flavonoids, 40 species were of Astragalus, 21 species of A. adsurgens, 3 species of
Barnyardum officinalis, 15 species of A. complanatus, 3 species of A. mongolica, 1 species of A. chrysopterus, 3
species of A. hoanichy, and 3 species of A. melilotoidesll; 6 alkaloids were found in A. momongholicus.

Astragalus polysaccharides had very different because of different extraction processes. The polysaccharide structure
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would not be reviewed here, and the pharmacological effects would be reviewed in this paper mainly from the
human immune system, anti-aging, anti-virus, anti-tumor and cardiovascular effects.
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. o e 1 rachyosides B S 10
Bunge) ,ﬂf‘_/ﬁf Eﬁﬁ(subgen ASlragalus) ,ﬁﬁ%/ﬁjE‘é 17 cycloastragenol S S T TS [13]
W.J& ( Subgen. Pogonphace Bunge) , %% 3% & [ W Jg§ 18 isoastragaloside I Ji5% 32 3 1 [4]
( Subgen. Cercidothrin Bunge ) K1 % 4t ¥ £ WV |8 oside T ;ﬁﬁ; ES%
19 isoastragaloside &y 4
(Subgen. Hypoglottis Bunge) 25" . ALK 10 a5 A (5]
ol 8 P J ) 43 o 2 R S I v 1 S R 20 isoastragaloside IV ES ¥ (8]
(A. hoantchy) , 5 Jii 85 (& (A. complanatus) ; 8 7 V. & Eﬁﬁi EI?]
. . . N e 21 isoastragaloside V {3 T 9
EP E,:J Tﬁ % /%\: 25 ( A. ernestii ) ’ HE e /E‘: I ( A. 22 isoastragaloside VI fis € 7 [9]
membranaceus ) , 5% o7 B & ( A. momongholicus var. 23 isoastragaloside VI i5E 95 3 1 [15]
mongholicus) , 2 4t 85 16 (A. floridus ) , 45 3 8% [ (A. S (16]
. ) . 24 neoastragaloside [ I S 1 [17]
chrysopterus) , ¥ AR MR AR & (€ (A. melilotoidesll) ; 4E 7 s 602 Oag;; j X 1&‘%%; 8]
3-0-B-D-xylopyranosyl- e TR
E EEE EF‘ EI/\] ﬂé E\: ﬁ ( A. chinensis ) H %% % /E\: E NI }% ':P 25-0-B-D-glucopyranosyl -
BRI ZE BB (A adsurgens) o 4 E— 25 FF % i J o 39,0, 168.24 (5,35
pentahydroxy-cycloartane
3 TEHET g% Z 5 He 2z 3 i 5
RV KB RS R TR L e IO
i7E 10 ﬁﬁﬁﬁ’ﬂ@fﬁﬁ"ﬂ%i’ ‘ﬁu&éﬁ}ﬂﬁgﬁﬁﬁﬁ 27 agroastragalosides 1 Jis 2 B [18]
£ %’:I‘E}ﬁk% o 28 astramembranosides B fig 3 1 [10]
e 29 cyclocanthosides A "R [8]
1 'ﬂ{' ;ﬁk ﬁ 30 cyclocanthosides E [ [19]
1.1 %ﬁ:% @Jf)rﬁf:j?ﬂ: ,4 ﬁ%ﬁﬁﬁﬁﬁ*ﬁ%tp 31 isocyclocanthosides E IR 3 1 [19]
ORI AT FIB TR, JOT SRR 2 svsloside ks 1)
e e ™ e g 33 soyasapogeno | B fi JE B [13]
37 F, 520 EEE 10 YR TE 6 W4 YasapoE
ﬁ’?ﬁﬁ/\ K *EF’T&%/‘ B *EF’ gf‘b/\ = 34 soyasaponin | S e [16]
ﬁl:' ° D—IL%:? 1 ,2 , 1 o 35 agroastragaloside V i S8 B P [20]
F1 AMBAEREEY RS E KRS 36 monghol?cosfde A %F‘Tﬁﬁ [21]
Table 1 Saponins of 4 kinds Astragalus 37 mongholicoside B %iéﬁtE& [21]
O P P 38 huanggiyenins [ fi S B 1€ [22]
No. T 7N /\K I3 Z 5 K . . .
39 huangqiyenins A [ g [22]
I acetylastragaloside | Efﬁ ; E‘S‘% 40 huanggienins 1I B3 B 1 [22]
5 losides T ﬂz ”;ié (6] 41 huangqiyenins B Jis 2 B [22]
groastr: s1des S& B
3 ;;rn;trjiil::sid: v Hﬁzfzﬁﬁ (6] 42 huanggiyenins E R 3E 4 18 [23]
4 asernestioside A R [7] 43 huanggivenins F LSRR [23]
5 asernestioside B 1w [7] 44 huanggiyenins G JIRE S B [24]
6 asernestioside C BB [8] 45 huanggiyenins H [LESg [24]
7 astragaloside II S (4] 46 huanggqiyenins | 2 ¥ [24]
2 [5] 47 huanggqiyenins ] [LEN g [24]
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Table 2 Mother nucleus and substituent of 47 saponins

4 No. R, R, R, R, R; 8  No. R, R, R, R, R,
1 1 3',4-0-Ac, Xyl Gle H H - 2 25 Xyl H H H Gle
2 2'-0-Ac, Xyl Gle H H - 26 2'-0-AcXyl Gle H H H
3 3'-0-AcXyl Gle H H - 27 2',3'-0-Ac, Xyl Gle H H H
4 Xyl H H Gle - 28  Gle-(1—52)-Xyl H H H H
5 Gle H H Gle - 29 Xyl H H H H
6 Gl Gle H H - 30 Xyl Gle H H H
7 H Gle H Gle - 3 31 Xyl Gle H H H
8 2',3",4'-0-Ac, Xyl Xyl H H - 4 32 Rha-(1—2)-Xyl-(1-2)-Gle H - - -
9 2',3'-0-Ac, Xyl Xyl H H - 33 H H - - -
10 2',4"-0-Ac, Xyl Xyl H H - 34 Rha-(1—-2)-Gal-(1—-2)-Glc H - - -
11 37-0-AcXyl Xyl H H - 5 35 2'-0-AcXyl Gle - - -
12 2'-0-AcXyl Xyl H H - 6 36 Xyl a-OH - - B
13 Rha-(1-52)-(4"-0-AcXyl) Xyl H H - 37 Gle (0] - - -
14 3'-0-AcXyl H H H - 7 38 H - - - -
15 Rha-(1—4)-Gle H H H - 39 Gle - - - -
16 Xyl Gle Ac H - 8 40 H - - - -
17 Rha-(1-52)-(6'-0-AcXyl) H H H - 41 Gle - - - -
18  2'-0-AcXyl Rha H H - 9 42 Ac B-Ac  B-OH Glc -
19 Xyl Rha H H - 43 Ac H a-OH  Gle B
20 Ara-(1-52)-Xyl H H H - 44 Ac (0] a-OH  Gle -
21 Ara-(1-52)-Xyl Xyl H H - 45  Ac (0] (0] Gle -
22 2',3'-0-Ac, Xyl H H H - 47 Ac H (0] Gle -
23 H H H H - 10 46  Gle - - - -
24 2',3"-0-Ac, Xyl Xyl H H -

TE B L 1

1 THEFERSUZEAX TR

Fig. 1 Chemical structures of parent nucleus of 47 saponins
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Table 3 Flavonoids of Astragalus

M SRR EEE 3l BB 1 Bl FORBRAR B
3*‘1:0 JI—LIA%3’4’[7§]2O
2.3 EPIBL ShBEE NS R b Ay B e il

No. SR 24 TR BRI 2E 2% 3Lk
1 3’-hydroxy-4'-methoxy-7-0-(6"-butylene baser-0) -B8-glucopyranoside EJuNigid [24]
2 3’-hydroxy-5'-methoxyisoflavone-7-0-B-D-glucopyranoside S [25]
3 3’-methoxy-5'-hydroxy-isoflavone-7-0-8-D-glucoside I S B [26]

FH R [26]
4 3’-0-methyoorobol SET [27]
5 5,7,2"-trihydroxy-4'-methoxyisoflavanone R [27]
6 5,7 ,4’-trihydroxy-isoflavone SE [24]
7 5,7-dihydroxy-4'-methoxyisoflavanone R E-Y g [27]
8 5",7-dihydroxy-3'-methoxyisoflavanone 547 H [28]
9 6"-0-acetyl-ononin [LEyy [29]

FHH K [27]

10 7,3'-dihydroxy-8 ,4’-dimethoxyisoflavone I 5 8 1 [30]

11 7,3"-dihydroxyl-6 4" -dimethoxyisoflavone-7-0-8-D-glucopyranoside M SR [8]

12 7,3'-diohydroxy-5'-methoxyisoflavone E Uy [25]

13 7,4'-dimethoxyisoflavanone REEEH [31]

14 7-0-B-D-(6"-acetyl ) -glucoside I 8 pE [29]

15 7-0-B-D-16"-[ (E)-but-2-enoyl ] | -glucoside 52 % 9 1€ [29]

16 8,3’-dihydroxy-7 ,4’-dimethoxyisoflavone I 3 8 1 [30]

17 afrormosin S [5]

18 calycosin R [31]

GRUEg [32]
€ B 1 [30]
ENLE i [5]
19 calycosin-7-0-B8-D-glucopyranoside GiiEN: [32]
(72 ¥ (8]
5 S 88 S [30]
FlH K [25]
20 calycosin7-0-B-D-glucoside-6"-0-malonate % o 1 [33]
Ey Y [33]
21 formononetin I 8 4 1 [30]
Fl R [5]
22 genistin E iy [34]
23 ononin GRLE 4 [32]
I 3 2 PE [29]
EE ¥ [5]

24 pratensein Eup i [27]

25 pratensein-7-0-B-D-glucoside EJUp i [34]

26 santal-7-methoxy-3',4",5-trihydroxy isoflavone 1 R 1 1 [35]

27 sissotrin EJLN 4 [27]

28 3-0-B-D-apiofuranosyl (1—2)-p-D-gluco pyranoside kaempferol 4'-0-B-D-glycop yranoside H i # S [32]

29 4’-methoxy-kaempferol 3-0-glucoside Edupig: [36]
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30 cannabiscitrin T e B [32]
31 complanatuside H [36]
EdEN ¥ [36]
32 isoquercitrin I S [37]
FIZEE K [38]
Fl R [36]
33 isorhamnetin JE 8 o 1 [39]
34 isorhamnetin 3-0-B-D-glucopyranoside R [40]
FHH K [36]
35 isorhamnetin 3-0-B-D-glucopyranoside 7-0-a-L-rhamnopyranoside R E-Y g [40]
36 kaempferol 3 ,4'-di-0-B-D-glycopyranoside Gk [32]
37 kaempferol 3-0-B-D-glucopyranosyl-B-D-glucopyranoside FEORARAR B 1 [41]
38 kaempferol 3-0-B-D-xylopyranoside (1—2)-8-D-glycopyranoside CYEgEe [32]
39 kempferol [FES §: [39]
40 myricetin 3-0-8-D-glucopyranoside T i B [32]
41 myricetin 3-0-B-D-xylopyranoside (1—2)-B-D-glucopyranoside Gk [32]
42 myriomplanoside W i B 1 [42]
43 neocomplanoside R [42]
44 nicotiflorine (EY 4l [40]
45 quercetin I 3 8 1 [39]
46 quercetin 3-0-robinobioside AR B [41]
47 rhamnocitin-3-0-B-D-glucoside JE 6 3 1 [37]
48 rhamnocitrin 3-0-B-D-apiofuranosyl (1—2) -B-D-glucopyranoside ) 4’-0-B-D-glucopyranoside H i e [32]
49 rhamnocitrin 3-0-B-D-apiofuranosyl (1—2 ) -B-D-glucopyranoside GRS [32]
50 robinin FREY ¥ [40]
51 rutin R E-Y g [38]
52 trifolin REEK [40]
53 kaempferide-3-0-a-L-arabinopyranoside GRS [42]
54 scolymoside FRBRAR B [41]
FlH R [24]
55 zapolinin FRE-g g [38]
56 2,3-dihydro-5-hydroxy-4',7-dimethoxyflavanone REHE [31]
57 2 ,3-dihydro-6 ,3’-dihydroxy-4’-methoxyflavanone (oY y: [31]
58 42" 4"-rihydroxychalcone REZEH [31]
ESE Y [24]
59 4,2" 4’ +rihydroxy-3'-prenylchalcone (EE g [31]
60 2’ ,4’'-dihydroxy-3 ,4-dimethoxychalcone (EES g [31]
61 2’ ,4’'-dihydroxy-2 ,3-dimethoxychalcone (EES g [31]
62 2’ 4’-dihydroxy-4-methoxychalcone (EES g [31]
63 (3R)-7,2",3"-trihydroxy-4'-methoxy-isoflavane isE 3% 5 1€ [43]
64 (3R) -8,2’'-dihydroxy-7 ,4’-dimethoxyisoflavan i 5 # 1 [44]
EaN ¥ [44]
65 2" ,4’-dimethoxy-3"-hydroxy-isoflavan-6-0-8-glucopyranoside MR [8]
DAL i [35]
Ea Y [5]
66 3S-( = ) -mucronulatol BIZEH [38]
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No. SRS 2 TR R EE BN
67 5'-hydroxyisomucronulatol 2”,5'-di-O-glucoside ESiy g [45]
68 6"-0-acetyl-(3R) 7,2'-dihydroxy-3',4’'-dimethoxy isoflavan-7-0-8-D-glucoside Sl [43]
69 6(3R)-(5'-hydroxy-2",3",4’-trimethoxyphen yl) -chroman-7-ol It € B 1 [29]
70 7-0-methylisomucronulatol i ¢ 1 [46]
En g [45]
71 astraisoflavanglucoside-6"-0-malonate SET [33]
72 astraisoflavanin EQUE-§:S [47]
73 isomucronulatol IEEDEEY ¥4 [35]
I 5 B P [29]
Ea ¥ [45]
74 isomucronulatol 7 ,2’-di-0-glucoside It 32 1 [46]
EqUE e [45]
75 isomucronulatol 7-0-glucoside SRR [48]
iS5 8 P [46]
ESey g [45]
76 ( - ) -methylinissolin 3-0-8-D-(6"-acetyl ) -glucoside JIEE S 2 [29]
Epgie [43]
77 ( =) -methylinissolin3-0-8-D-{6'-[ (E)-but-2-enoyl] | -glucoside IS JE B 1 [29]
78 (=) -methylnissolin(6aR,11aR) 9,10-dimethoxy-3-hydroxypterocarpan JIE S R [29]
EQUE e [25]
79 ( =) -methylnissolin 3-0-8-D-glucoside I 3 8 1 [46]
EdEN ¥ [25]
80 ( + ) -vesticarpan JIES JE B 1 [29]
81 (6aR,11aR) 3,9-dimethoxy-10-hydroxy pterocarpan I 3 ¥ P [46]
Equp g [5]
82 3,9-di-O-methylnissolin I S [46]
Ey Y [45]
83 astrapterocarpanglucoside-6"-0-malonate Eiyys [33]
84 licoagroside D I ¢ 1 [29]
85 melilotocarpan B RIZEH [31]
x4 SHEMERSSZERKE
Table 4 Mother nucleus and substituent of 85 flavonoids
% No. R, (C-5) R, (C-6) R, (C-7) R,(C8) Ri(C2") R,(C3") R,(C4’) Ry(CS5")
1 1 H H 6"-butylene easer-Glec H H OH OCH, H
2 H H Gle H H H H OCH,
3 H H Gle H H OCH; H H
4 OH H H H H OCH, H H
5 H H H H H H OCH; H
6 OH H H H H H OCH; H
7 OH H H H H H OCH, H
8 H H H H H OCH, H H
9 H H 6"-0-AcGle H H H OCH; H
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4 No R, (C-5) R,(C-6) R;(C-7) R,(C8) R5(C2") R¢(C3") R,(C4") Rg(C-5")
10 H H H OCH,4 H OH OCH, i
11 H OCH; H H H OH OCH; H
12 H H H H H H H OCH;
13 H H OCH, 0 H H OCH, H
14 H H 6"-0-AcGle H H OH OCH; H
15 H H 6"-[ (E)-but2-enoyl]-Gle H H OH 0CH, H
16 H H CH, H H OH OCH, H
17 H OCH; - H H H OCH; H
18 H H H H H OH OCH; H
19 H H Gle H H OH OCH, H
20 H H H H H OH OCH; H
21 H H H H H H OCH; H
22 CH, H Cle H H H OCH, H
23 H H Gle H H H 0CH, H
24 CH, H H H H CH; OCH,4 H
25 CH, H Gle H 0 CH, OCH, H
26 H H CH, H H OH OH H
27 OH H Gle H H H OCH; H

BE#% No R, (C-3) R, (C-5) R, (C-7) R,(C3") Rs(C4") Re(CS5)

2 28 Api(f)-(1—2)-Cle OH H H H H

29  Gle OH H H H H
30 H OH H H H H
31 Gle OH H H H H
32 Gle OH H OH H H
33 H OH H H H H
34 Gle OH H H H H
35 Gle OH H H H H
36 Gle OH H H H H
37 Gle-(1—2)-Gle OH H H H H
38 Xyl-(1-2)-Gle OH H H H H
39 H OH H H H H
40 Gle OH H H H H
41  Xyl-(1-52)-Gle OH H H H H
42 H OH H H H H
43 6"-0-AcGle OH H H H H
44  Rha-(1—6)-Glc OH H H H H
45 H OH H OH H H
46 Rha-(1—6)-Gal OH H OH H H
47 Gle OH H H H H
48 Api(f)-(1—2)-Cle OH H H H H
49 Api()-(1—2)-Gle OH H H H H
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B# No. R, (C3) R,(C-5) R,(C7) R,(C3') R,(C4’) R,(CS')
50 Rha-(1—6)-Gal OH H H H H
51 Rha-(1—6)-Gle OH H OH H H
52 Gal OH H H H H
53 Ara OH H H H H
B4 No. R, R, R, R, R, R, R,
3 54 H H Rha-(1—6)-Gle H OH OH H
55 H OCH, H OCH, H H OCH,
4 56 OH H OCH, H CH, _ _
57 il OH H OH CH, - _
5 58 H H OH H H - -
59 H H OH Prenyl H - -
60 H OCH, OCH, H H - _
61 OCH, OCH, H H H - -
62 H H OCH; H H - -
% No R, (C-6) R,(C-7) R;(C-8) R,(C-2") Rs5(C-3") Re(C4") R,(C-5")
6 63 H OH H OH OH CH, H
64 H OCH; H OH H CH, H
65 0-Gle OH H OCH, OH CH; H
66 H OH I OCH, H CH, H
67 H OH H 0-Gle OCH; CH, Gle
68 0-(6"-0OAc)Gle OH H OH OCH, CH, H
60 H OH H oCH, OCH, CH, oH
70 H OCH, H OH OCH, CH, H
71 H 0-(6"-0O-malonyl) Glc H OH OCH, CH, H
72 H 0-Gle H OCH, H CH, H
73 H OH H oH OCH, CH, H
74 H 0-Gle H 0-Gle OCH, CH, H
75 H 0-Gle H OH OCH, CH, H
BE No. R, (C3) R, (C4) R, (C9) R,(C-10)
7 76 6'-AcGle H CH; OCH,
77  6'-[ (E)-but-2-enoyl]Gle H CH; OCH,
78 H H CH, OCH,
79 Gle H CH, OCH,
80 H H CH, OH
81 CH, H CH, OH
82 CH, H CH, OCH,
83  (6"-0-malonyl) Gle H CH, OCH,
84 allopyranoside H CH; OH
85 CH; OH H H

T B LR 2,
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Fig. 2 Chemical structure of parent nucleus of 85 flavonoids

6 B B 2 Ak S W, 40 ) 2 T B A (astragaline P D (astragaline D) , 7 i E (astragaline E) , ¥

A) , #E [E 3 (astragaline B) , ¥ E&ﬁ};ﬁ C (astragaline C) , FEB (astragaline F) . WK 3,
"
° s HOHz o HOH.Cy . OH
2 4
70 6 10
o 3

2 o] § 01

N r OH NG 2
m”)b “ | Y
& 3 & £
astragaline A astragaline B astragaline C

OH

e

astragaline D astragaline E

B3 BEEBPEVRERSEN
Fig.3 Structure of alkaloid

OH

astragaline F

2 EEHEEAWRER

2.1 X RGN Zahran %570 BE 5 & B,
B AR A0 1 4 T # 0 (APS) 5, Hi A Kk fiE K
PE 25 AR A B S R LA R I I T, R
16 Py E ARG (SOD) |, 25 WLH ik it 481k 9 6 ( GPx) &%
VERS MG P, ZHANG 257" §F 58 & B, APS W] LI
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