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Abstract: Hongqi (Hedysari Radix) is a major medicinal material in Gansu Province. It mainly contains polysaccharides, flavonoids,
phenylpropanoids, triterpenoids and steroids, trace elements, alkaloids, organic acids and other chemical components. Its
pharmacological research mainly focused on anti-tumor, anti-inflammatory, antioxidant, immunomodulatory, hypoglycemic, lipid-
lowering, and antihypertensive effects. By literature retrieval, the research on chemical constituents and pharmacological effects of
Hedysari Radix at home and abroad in recent years are reviewed and summarized in this paper. The quality markers (Q-Marker) of
Hedysari Radix from the aspects of traditional efficacy, drug properties, different processing, and chemical components measurability
are predicted and analyzed, Finally, the chemical components of Hedysari Radix polysaccharide, calycosin, campanulin, formononetin,
ononin, medicarpin, and y-aminobutyric acid were predicted, so as to provide reference for establishment and development of quality
evaluation system of Hedysari Radix.
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Fig.1 Structures of HPS compounds in Hedysari Radix
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1 AEXPHIXZRELUEY
Table 1 HPS compounds in Hedysari Radix
45 AWML AR I B A 1 2 R SCHR

1 HPSI-A Ri=(6<—1)-a-L-Araf(5<—1)-a-L-Araf, Ra=H, R3=(6+—1)-a-D-GlcpA-(4<1)a-D-Glep[(6—1)-a- 5-6
L-Graf](2«1)-a-L-Graf
2 HPSI-B Ri=R3=H, Ro=(6«1)a-D-Galp[(6— 1)-a-L-Araf-(5—1)-a-L-Araf] (2 1)a-D-Galp[(6—1)o-D-Glcp- 5-6
(4—1)-a-D-GlcpA-(4—1)-0-D-Glep](2«1)a-D-Galp
3 HPSI-D R2=(61)-a-L-Araf[(31)-a-L-Araf](5<1)-a-L-Araf(5«1)-a-L-Araf 5-6
4 HPSI-C — 5-6
5 HPS2 Rha. Xyl. Ara. Gle. Gal &5 03:02:2.7:16.1:2.0 6
6 HPS3-A — 6
7 HPS3-B Ri=(6—1)-a-L-Araf, R2=(5—1)-0-L-Araf, n1=3, n=7 6
8 HPS3-C m=3, n2=6 6
9 HPS3-D Ri=(6—1)-a-L-Araf-(5—1)-a-L-Araf, R2=[(3—1)-a-L-Araf](5—1)-a-L-Araf, m=3, no=5 6
10 HPS4-1A — 6
11 HPS4-1B — 6
12 HPS4-2A — 6
13 HG-1 Rha. Xyl. Ara. Glc. Gal (&9 11.31 1 7.51 1 26.49 : 43.69 : 11.01 6
14 BERERHI M R=6+-S0.07, n=4~10 6
15 SHG n=6 6
16 HPS6 — 6
17 HPS7 0-D-Xylp © a-D-Galp : a-D-Glcp (0.14 : 0.16 : 1.00) 6
18 HPSS8 o-L-Rhap : 0-D-Xylp : a-D-Galp : a-D-Glcp (0.04 : 0.19 : 0.19 : 1.00) 6
19 HPS-H — 6
20 HPS-M — 6
21 HPS-C — 6
22  RHG FHE(4—1)o-D-Gle 6
23  HG-2 Ara. Rha. Xyl. Gal. Glu (&N 3:12:0.1:06:17 7
24 HPS-MC Rha. Man. Ara. Glu. Gal i 1.44 £ 4.99 [ 4.85:81.07 : 6.32 8
25 HPS-MC (50%) Rha. Man. Ara. Glu. Gal &} 0.70 : 2.72 : 3.38 1 90.10 : 3.10 8
26 HPS-MC (80%) Rha. Man. Ara. Glu. Gal #(F 5 1.06 : 5.83 : 6.37 : 79.69 : 7.04 8

—: s

—: no data
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Fig.2 Structures of flavonoids in Hedysari Radix

®2 ARTHEEELEY
Table 2 Flavonoids in Hedysari Radix

ETRs W& R HUARHE SCHiR
27 TA-RRELEER Ri=R»=OH, R3=R4=Rs=H 9
28 4-FEJE-7- R Ri=0OH, R»=OCH3, Rs=Rs+=Rs=H 9
29 BT Ri=R»=R3=Rs=0H, R4=Glc 9
30 WM& Ri=R»=R;=R4=0H 9
31 BEFHEE Ri=R3=0H, R>=R5=Rs=H, Rs=OCHj3 9
32 BERFEEE R>=Glu, R1=R3=OH, Rs=Rs=H, R4+=OCHj3 9
33 TEREER Ri=R3=Rs=R¢=H, R>=H, R4=OCH3 9
34 EWIEER-T-O- B Ri=R3=Rs=R¢=H, R2=Glu, R+—=0OCH3 9
35 JuBbRE Ri=0OH, R»=H, R+=OH, R3=Rs=R¢=H 10
36 TEWTE R -7-0-B-D-(6"- T ZFk )L i 4] Ri=Rs=Rs=Re¢=H, R+=OCH3, R,=COOHCH,COOCH-Glc 11

LRE
37 TEREER-T-O-B-D-H & KE-6"-14 1R 2.1 Ri=R3=Rs=R¢=H, R«=OCH;3, Ro=C2HsCOOCH2COOCH>-Gle 11
38 3,7-FRSE-4-HUE L R R R R3=0OH, Ri=R>=R5=Rs=H, Rs=OCHj3 12
39 7 #I-4 6 T HEIE R Ri=R2=R;=R¢=H, Rs=R4=OCH3 12
40 4EWiEER Ri=R2=R;=Rs=H, R+=OCH3, R¢e=OH 12
41 HEER T4 "RECSHEED Ri=H, R2=OH 9
42 Mg Ri=Rut, R>=R3=0H 9
43 574 =FEHHM 5-0-B-D-MLH A fE£:- Ri=Glu, R2=OH, R:=0Glu 9

7-O-B-D- M it 3] 26
44 3-5RFL-9-FE SRR b R1=OH, R>=OCH3 9
45  3-353-9,10-— FH A IR bt Ri=0OH, R»>=R3=OCH3 10
46 3-Fodk-9-HE B TR Ri=0H, R,=OCHj3 9
47 3,9- FE A TR Ri1=R>=OCHj3 9
48 1,7-¥FE-3,8- T FHIEMNER Ri=R»=R4=0H, R3=0CHj3 9
49 FHHEER Ri=R:=R3=OH 9
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Fig. 3 Structures of phenylpropanoid compounds in Hedysari Radix
R3I ARPHERZLNUEY
Table 3 Phenylpropanoid compounds in Hedysari Radix
Eikel R/ BB SCHR

50 B BRER A IS Ri=0OH, R>=H, R3=O(CH2)23CHs, R«~=0OCHj3 9,13
S1 BBEER IE+ /S BEy Ri=OH, R>=H, R3=0(CH>):5CH3, R4=OCHj3 9

52 FUBRER Ri=0H, R»=H, R3=0H, R4=OCH3 9

53 BERER )\ e BElE Ri=0H, R>=H, R3=0(CH>)17CH3, R+~=0CH: 9
54 3,4,5-=FE AL IR T Ri=OCH3, R>=OCH3, R3=R4=0CHj3 9,13
55  (E)-3-(4-FH-2-HEH)-FERGIR-4-F24E-  Ri=H, R:=0H, R:=Ce¢H3(OCH3)20H, Rs=OCH3 9

3-HEUR R IR

56 WnERR PO Ri=0H, R>=H, R3=0(CH2)23CH3, R+=OH 13
57 HEER 10
58 AEAKIEZEA Ri=Glu, R=H, Rs=CH,OHCH(CH3)CH2C¢H2(OCH3)20-Gle 9,13
59  THER Ri=H, R-=OCHs, R:=H 9

68 69~70 7

El 4 TEBZFERSEFCEVIRIEN

Fig. 4 Structures of triterpenoids and steroids in Hedysari Radix
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*4 ARD=FEREEERS
Table 4 Triterpenoids and steroids in Hedysari Radix

EERE) Er /B S AR SCHR
60 KT EHI Ri=p-OH, a-H, R2=-Glc UA2Gal2Rha 9
61 KREEHI Ri=a-H, B-OH, R=-Glc UA2Ara2Rha 9
62 PNGRREN G Ri=B-OH, a-H, R2=-Glc UA Me2Ara2Rha 9
63 NG =R Ri=0, R2=-GlcUA2Gal2Rha 9
64 polybosaponin A Ri=B-OH, a-H, R>=-Glc UA2Gal2Rha 14
65 P S R=CH3 9
66 (S =7 R=COOH 9,13
67 L9518 9,13
68 HRHH 15
69 gagi]ia R=OH 9,13
70 EZNES R=0Glc 9,13
71 RS 13

Cr. Co. Li. Be. Al. Mol'®l, HEWFFRIFAEH B RZEIEMRX, 5 Cr. Li. Co FEEBEMNMHE,
K. Mg. Ca. Fe. P. Na &M, £&5&E 25 Zn SEEEZEIMEE, 5 Mg SEEHRE
BFHEAMUG = HAHR, B SO EREA MRS s,

A R0, RREATTIA TR E TR RS 1.6 Hit

LRI B — @ MO, BEERIEE . 5 LR T A IR, A LR
HRE Fe. Mg SREEMZEIEMIG, h4h, W ZHER. MRULENERENEY, BAREH L
WHRIELE Ca. Ni FEEMEEEHL, EKEE 5, WEMBHIES.

0 U
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0 0 « |
! I
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74 n=16, R=H 2 77 78
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Fig.5 Structures of other compounds in Hedysari Radix
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®5 ARDHMERS
Table S Other compounds in Hedysari Radix

D' W& TR SCHiR
72 ARESER 9,13
73 BEER 9
74 HWEARIR 9,13
75 HHJRER PR 19
76 =ihERH ML 9
77 ERERARBR H 9
78 HER_+T_M 13
79 BR=-TE 13
80 T AR AR 9
81 JREENE 9
82 FHHIR 9,13
83 JENE 9
84  yEIEET R 9
85 tEHEIR 9
86  4-HI% IR LB H e 19
87 BRI 19
88 2,6- A I Hk-4-FHEEIRT 19
89  KEMAEL F I 19
90  LLiaTER R 19
91 IETFAEHE H IR 19
92 FRRER RS 19
93 9,1,1-\Bx M2 1 e 19

94 6-FBIE-2-(2-FRHh-4'- FE RS )-SR IR IR I 12-13

95 5-FRFL-2-2-RAk-4-BE R 6-HAMIK 12-13
ARG i

96 polybotrin 9

2 HIBMEA
2.1 $hhiE

CLEE A HPS . Ty H TR 1) 32 B
PERRSY o AU RS ATIE L S R G5 . i SR Ak
AT ABPUREER T $EmpLk % Thig
W F T 25955 5 X7 6 R0, 2 I 22005 5t
K IL HPS-1 1 HPS-3 #& HPS %F A B [l A e 41
B FN A FH e Bym e 2y, HpipistE 53
FEX o3 o B K /N R R B 0% . HPS-1 #IA
IR AS49 ZHAEIGEE . T THINLEITT e S R
AS549 YA EALRE JT EL B F A e, 2=
BF S5 22 7 6 B2 10 7 T BE 90 45 0 e 8 34 BB TR
TR LN TIED . 45 R R &

FHEER . MR R BT A H R A
B B O MR TR R 13248 1 F5 4057 B AT Re
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P B S I ROR, PR 3 AR i A
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TER o RIS 1,1- 8 KR -2- = A R i
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T 2,2-BRE (3~ £ Fk 2 T E bR -6-fif iR ) — 4 1
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o ARV EA E 2 S mpL iR
ARE T, HLIH] 5 4 5 i 1 [X o 22 240 i P 485 ) ST 1
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AR, 18 42 508 30 fa K B RS LS T
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