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Flavonoids Fingerprint of One or Two Years Old Hedysari Radix and Astragali Radix
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[ Abstract | Objective: To establish the flavonoids fingerprints of one or two years old Hedysari Radix and
Astragali Radix from different areas in Gansu province, provide reference for scientific evaluation of the intrinsic
quality of Gansu Hedysari Radix and Astragali Radix, and clarify the basis on whether Hedysari Radix and Astragali
Radix can be alternatively used. Method; HPLC was used to determine the flavonoids fingerprints of 28 batches of
one or two years Hedysari Radix and 28 batches of one or two years Astragali Radix in Gansu. Chromatographic
conditions ; Agilent ZROBAX-C,,, mobile phase acetonitrile-0. 1% formic acid aqueous solution, gradient elution,
flowrate 1.0 mL-min ', detection wavelength 254 nm, and column temperature 35 °C. Result: The flavonoids
fingerprint showed 19 common peaks in one or two years old Hedysari Radix, and 14 common peaks in one or two
years Astragali Radix, 9 common peaks in one year old Astragali Radix and Hedysari Radix, and 8 common peaks
in two years old Astragali Radix and Hedysari Radix. Among them, the average similarity was 0. 976 in one year
Hedysari Radix from different areas, 0. 888 in two years Hedysari Radix, 0. 986 in one year Astragali Radix from

different areas, and 0. 911 in two years Astragali Radix; the similarity was 0. 534 between one year Hedysari Radix
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and Astragali Radix, and 0. 490 between two years Hedysari Radix and Astragali Radix. Conclusion; The method
is reproducible and the established fingerprints provide the basis for the quality control and evaluation of Gansu
Hedysari Radix and Astragali Radix. The similarity of Hedysari Radix and Astragali Radix in Gansu was very low,
and the similarity decreased with the increase of age, so these two samples are not suitable for alternative use.

[ Key words | Gansu; Hedysari Radix; Astragali Radix; flavonoids; HPLC; fingerprint

(i 245 8) 2015 4R R (—#8) ME, LL KN &
FHEY) Z 17 4 85 18 Hedysarum polybotrys (] T 1A 5
W SR Y 52 B K Astragalus membranaceus
var. mongholicus o i 32 85 (& A. membranaceus ]+
B ) HA AN T R R, K I AR
HEIR I AT I T M SO A LR B
LB IR B & A 45 6 00 B 28 iy, o R 2 A
P B R AL, PR, DR 0 LS 25 B4R
T 2448 S 1 H R BE 23 BT 25 b1 1 R AR P v 5
SRR 2 U 2 A B B AL 5L 4T
FIE P A0 38 H 7™ DX 38 R R B ok 21 B R AR O B
R AR T T B A A R L — . AR
GRS, T B 2R o FE SO N T AR T
AF AR TR 28 173 4 S 1 Y 2R Aok BDUL A B HOR AN
[F) 7= by 21 B R 8 B 1Y 22 S, DA B B — 3 i A5 AR
it HI A A4 o
1 #a

CP2202S AU A1 SPS202F %Y /1 43 #1 K ( £ [
BZEWT ] ), DZKW -4 8 e 8 3 K ¥ 59 (b s b
Mo AR A PR F ) RE-52A BYJE 5% 26 ke 4% (-
R 2 A AR AN 2T ) , KQ-250 71 75 ik v vk % (B
B P AR A R ), Agilent 1200 £ 51 w5 20K
AR 35 A [ AL 45 DU JC 2, 7E AL, FEIRAE , R
S K I 2% (DAD ), b °% T AF 3 ( Chemstation
System T E%S) ,25HE Agilent 7] |

CNE R 2l Al 3 5 Ry o3 Bl oK Oy Al
Ko R R L B SR S A (S 111920201304 ),
FREAEZ (LS 111703-200603 ) W4 [ [ € 5 25 5
K WF 9T BEs X B B R & B (it 5
PS13081501) , T=4K 48 1 (4t 5 PS12051101) M B K,
RSB AR MR IR A 34 2 & R E 5 A
LLECZGHF (4% 28 4tb) g H R A W) M DR AR i, 28
rh ] b B R B b 25 00 50 BT AR 5T LS E A S
2015 AR E 25 3 ) (— 38 ) WS4 A 1 i B R AL
RLEELRILE L,

2 AEEER

2.1 XM BEAIEWREE S R BRI

B £ A AR L B S B L TR AW AR R X IR
. 84 .

2.25,5.55,1.12,1.68 mg, 4> %] & F 10,25,100,
10 mLAg b, o B e e O A e 22 220 32, 5 20, D
15, vk BE 4y 9 R 225,222,11.2,168 mg- L'y
Xof B A A R B b A e D O RO T RS R T
10 mLag i, TE i CTR & XF BR At 5 0, 79 B 3 5 B
P AR AR B A S BB 2 A R v Ry
W 8.525,14.61,8.335,8.375 mg-L~',

2.2 fHSAIE R RH A AL E OB R (3 50
FIii ) 2 0. 8 g, K58 PR , 70 0l P IS b i b, kg 25
A 70% LB 25 mL, FRE Bit, AR 3 h,
WLV, FERR E B, T T0% £ B AR 2 R Y S5
HLREST B R R R IR IR U 12. 5 mL, 98K [T i
R T R AR P 2 S mL SR, E
BB ZNEE FRAT,IMAAR FIE T B W I (4 1K x
5 mL) & JF 1E T BV W, R ORI
FES AR PR 2 5 mL B EF B ZIE 1
5], BIAHAL e B R b VA AR

2.3 ikt

2.3.1 @GR BT Aglent ExendC,
(4.6 mm x 250 mm, 5 pm), Agilent Eclipse-C
(4.6 mm x 250 mm,5 pm), Agilent ZROBAX-C
(4.6 mm x250 mm,5 wm)3 MR EAELE, 45 R KW 3
HRAE 3 A X5 B A 2 B ROR 22 IR K, Agilent
ZROBAX-C 73 B 15 2| fY {0 1% U 7§ 2 — 28, ik 1k 45
Agilent ZROBAX-C ;.

2.3.2 IR X ONE-0. 1% W R K%
WA 0. 1% B B2 /KWW, K L H5-0. 1% W IR
IR ORS00 5 068 1) 53 5 B o RRAE I B B, i I 2
JiE-0. 1% IR /K ¥ WA FZ e B (0 ~ 10 min, 10% ~
20% A ;10 ~ 30 min, 20% ~ 26% A;30 ~ 40 min,
26% ~42% A;40 ~ 55 min,42% ~ 70% A;55 ~
70 min,70% ~90% A;70 ~75 min,90% ~95% A) ,
e B EIE LR 1,

2.3.3 KPR e B K P R 2R
JAE 254 nm T 5 AMBSCE G, A I S8 I 1 R
Fi 254 nm,

2.4 ZRYRERE 8D XA [F] 7 b K AR R 7
LS 25 H HPLC (3 B RS F 5 LULE



55 24 5 3 PESXEAFFERE Vol. 24 ,No. 3
2018 4E 2 A Chinese Journal of Experimental Traditional Medical Formulae Feb. ,2018

1 HEAAFHIKMERAVERE

Table 1 Gansu different habitat Hedysari Radix and Astragali Radix identification results

ETRe SR Hb A WE G SR HhL A e

Al U L A 1] 3 ) E N ¥ H1 ALEIK % S AR 1 IR
A2 R B I B R T Em g H2 LRI % & R 2 ZIF A
—4EA A3 U LA 1] 45t A RURS Enp g —4EA4 H3 U B A8 VLl A RS LA
AR A3 FETE 4 )1 A AR Edin-g: ZAREE He U EL A 1| B A RS ZIFHEE
A4 TR R L 0 2 A Ly H4 TR VR B 3 U B E B R Z P
A5 B 75 DA€ & BB AT 1 3 3 B H5 B 74 B A 5 & TR 1 2T A
A6 B 75 LA JE & 2 PR 2 38 3 1 H6 Fe 75 BL A 28 & 12 $F A 2 LI AR
A7 B 74 ELOBUR 2 B LA (L3 g H7 [ 78 B BUR & 2 B LI A
A8 B 74 ELBUR £ KR HR 3 3 1 H8 Be 78 B BUR & 35 K AT LT AT
A9 BB EE S gt SO H9 w B BMEE S O ZIF A
A10 FEH S B R Zl R H10 B E I S R ZIFHBE
All o B L T B LR R A E e H11 B B I B R N ZIF AWK
A12 Fea=E=8= i DIIE R AT I St Hi12 w GBI EPLY F LA
Al3 BB ER S MR ST H H13 wERER S YR ZIVHEEE
Al4 BB A SRR Ly Hi14 wEBK A S LB ZIF A K
Al5 = ERIET S BRI S H15 wERIET S BRIWLA LA
Al6 w B8 S [IE R Ein-g: H16 F=aS RE N RTIER=f Cy ) ZIVHEEE
Al7 wE RS AR IR Ly H17 e BB S A K I Z P
A18 w5 B AR S KSF A Eny e H18 B BN S RIFRON 2T A
A19 AL AN A [ = H19 BB LA BNV R LI AR
A20 RABAABR & 25 LG (L3 g H20 BP0 LR 5 A R LT
A21 RABIN N & Vi Y HE 3 3 1 H21 RABSN N & Vi BT LT A
A22 iV A e ) Cq ¥ H22 BB LA B2 R A ZIF A
A23 AR H SR K AT EUR-g: H23 AR H IR K 2 ZIFHBE
A24 I AR A UMK LR e H24 AR T UMK LR ZIF A
A25 RMLE S GER Ul g H25 REBDE S DER LA
A26 WABEE N & 7R 45 LR ST H26 B S I S AR LA ZIVHEEE
A27 RAR I R & RSP A EUEig: H27 RABIE R & FE P Z P
A28 ARSI S AN AR Enp g H28 AR X2 A LR I A LA

AL ~ A28 S TE  HI ~ H28 W4T 1,

LB MIZL R AT WO 9 A4 Bl 3 R 2K K
gy B o M H (14,902 min), A 4L H
(27.447 min) , B & B HE (35. 884 min) , TR ¢
% (45.062 min) , 7E It A 25 B4 12 4 4 1 0% 1 AR
B 5oy NI S L5 VAR R L - o ) D el
P, HARRE , I e B Al AL o 2 IR ) .

2.5 WWETJT R o RS W BCHE G T TR A%
10w, VA ROBAH €35 X, 12 5% 70 min (3% 4],
MR 5 T, LU IR 5 A A8 T X R 0 3 i
(S) A AH X P B i () A0 T AR Ay 1, 5 A A 45 i

PR R X B S Tia) B A X e 1 A
2.6 ik
2.6.1 HEE K R R — A I, %
WROGE A ELLIERE 6 U, DI E 24 4 (0 1 I 14 A X
T B I [ R S e T AR L A, 25 2R RSD 1) <5% 4%
AR BUETE R B AR ER
2.6.2 FUEtkiAE R O el E R, 20 B AE
0,3,6,9,12,24 h BERE I 5E 15 SR 3G  25 R R0, %%
0% WA %) R X B I T A, 4% T (05 0 ) A
W T AL RSD 35 < 5% , Ud W AR Sl R

-85 -



5524 5 3 W RESSEAFFERE Vol. 24 ,No. 3
2018 42 H Chinese Journal of Experimental Traditional Medical Formulae Feb. ,2018
1 1 2 4 8 _ H28
2
I 3 4
_ c
2 l4
4
1oy
| a — -
0 10 20 30 40 50 60 70 80
t/min H1
0 10 20 30 40 50 60 70
I BRSFWE ;2. RT3 BEREM 4. SWHEE 2 RE Y/min

X R AW b, £0H e BR(IE 6 W)
Bl IEMAEREMEM S HPLC E40E

Fig. 1 Flavonoids fingerprint of Hedysari Radix and

Astragali Radix
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Fig.2 Flavonoids HPLC fingerprint of one year old Hedysari Radix

in Gansu province
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Fig.3 Flavonoids HPLC fingerprint of two years old Hedysari

Radix in Gansu province

2.7.2 W EARGUENGE KALE bR e AR
TRO G UL B 4, AR B R AR AU R WL S ok
FHAR XS £ B B (0] b a8 A 0, —4F A B R AL i oy
14 A, AR BRI AT Wl 14 A R A U 0 i
B B <10%

1 5 7 8

Al

0 10 20 30 40 50 60 70
t/min

L BEF WS SWAEH 7. THERE:S LR
B4 HR—FERRAMEBEMER S HPLC 4%
Fig.4 Flavonoids HPLC fingerprint of one year old Astragali Radix

in Gansu province
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Table 2 Similarity of Hedysari Radix and Astragali Radix
i — 4 AR %5 — A TAEA
H1 0.979 0. 859 Al 0.985 0.975
H2 0.988 0.961 A2 0.976 0. 965
H3 0.969 0.775 A3 0.975 0.770
H4 0. 965 0. 800 A4 0.980 0. 964
‘0 1'0 2‘0 3'0 4'0 5|0A 6'0 7'0A1 H5 0.980 0.724 A5 0.991 0.718
t/min H6 0.947 0.724 A6 0.988 0.988
2 BESEWIF 4. EHEF S, BT EW 8 EMEX H7 0980 0.921 || A7 0.981 0.731
E5 HE-_E4BEEHMERERS HPLC E40E H8 0.967 0.772 A8 0.984 0.936
Fig.5 Flavonoids HPLC fingerprint of two years old Astragali H9 0.973 0.937 A9 0.998 0.972
Radix in Gansu province H10 0.987 0.939 A10 0.998 0.974
HI11 0.923 0.917 All 0.994 0. 969
1 2 3 4 A28 HI12 0.983 0.918 Al12 0.984 0.977
H13 0.940 0.919 Al3 0.993 0.980
H14 0.950 0.924 Al4 0.998 0.984
HI15 0.971 0.961 Al5 0.974 0.904
H16 0.971 0.972 Al6 0. 990 0.911
H17 0.983 0.908 Al17 0.986 0.928
HI18 0.989 0.938 A18 0.997 0. 957
H19 0.975 0.874 A19 0. 964 0.963
; = = = = - - i H1 H20 0.982 0. 890 A20 0.987 0.910
0 10 20 30 40 50 60 70 H21 0. 996 0. 896 A21 0.987 0.856
{/min H22 0.994 0. 895 A22 0.983 0.954
El6 HR—FEIKMEAKRAMEAMAENR S HPLC 540E
Fig.6 Flavonoids HPLC fingerprint of one year old Hedysari Radix H23 0. 967 0.932 A23 0. 987 0. 826
and Astragali Radix in Gansu province H24 0. 996 0.814 A24 0.988 0.947
1 ) 3 5 o H25 0.989 0. 969 A25 0.988 0.925
H26 0.991 0.954 A26 0.987 0. 742
H27 0.992 0. 964 A27 0.995 0. 897
H28 0.988 0.816 A28 0.979 0. 886
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Fig. 7 Flavonoids HPLC fingerprint of two years old Hedysari

Radix and Astragali Radix in Gansu province
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Table 3  Similarity of one year old Hedysari Radix and Astragali

Radix with reference fingerpring in Gansu province

4 BHRZHE£IRMERSHREEACE
Table 4 Similarity of two years old Hedysari Radix and Astragali

Radix with reference fingerpring in Gansu province

%> ARALL %5 AR 5 ARALL %5 AR
H1 0.673 Al 0.937 H1 0.765 Al 0.794
H2 0. 697 A2 0.927 H2 0. 760 A2 0. 852
H3 0.701 A3 0.933 H3 0.623 A3 0.779
H4 0.717 A4 0.938 H4 0.742 A4 0. 806
HS5 0. 666 A5 0.937 HS5 0.792 A5 0.753
H6 0. 669 A6 0.937 H6 0. 824 A6 0.753
H7 0. 648 A7 0.935 H7 0.599 A7 0. 856
H8 0.673 A8 0.903 H8 0.702 A8 0.763
H9 0.722 A9 0.943 H9 0. 851 A9 0.741
H10 0.716 A10 0.937 H10 0. 824 A10 0.790
H11 0. 621 All 0.935 H11 0. 835 All 0.715
H12 0. 687 A12 0.949 H12 0. 820 A12 0.715
HI13 0. 629 Al13 0.932 HI13 0. 843 A13 0.718
H14 0. 655 Al4 0.928 H14 0. 858 Al4 0.719
H15 0.672 Al5 0.949 HI15 0.814 Al15 0.789
H16 0. 689 Al6 0.939 H16 0. 840 Al6 0.810
H17 0.702 A17 0.892 H17 0. 831 Al7 0.701
H18 0. 667 A18 0.907 H18 0. 823 A18 0.748
H19 0. 626 A19 0. 899 H19 0. 847 A19 0.750
H20 0. 680 A20 0. 900 H20 0.780 A20 0. 840
H21 0. 666 A21 0.910 H21 0. 879 A21 0. 868
H22 0.632 A22 0. 896 H22 0.811 A22 0.873
H23 0.714 A23 0.909 H23 0.711 A23 0. 853
H24 0.675 A24 0.908 H24 0.764 A24 0.737
H25 0.714 A25 0.914 H25 0.723 A25 0. 804
H26 0. 700 A26 0.901 H26 0.589 A26 0. 863
H27 0.704 A27 0. 949 H27 0.717 A27 0.852
H28 0.714 A28 0.939 H28 0. 691 A28 0.916
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DEWILLEE N 1 AR R 2 4F, B8 4 B BT I 28 il
B AL (B S B B0 2k A2 T AR Ak, AR AL
FEAI

3.1.2 WECAMILABELMUE —FERRIt
AU 14 A, AR B EILA IR 14 4 B —
RIS AR A LA B A S 2L A 4
W A ) EL S E2 R, 439 O B B S B A AR AR
FENNEEY Y DI P o e e o W Y IR B O S )
JE 9 0. 986, " AF A LG IS B AR O 0.911,

- 88 -

Bl EEC N T ARAE R R 2 47, R 88 4 P B0 28 00 1
A, BRI A I Bl KR T AR A, A AL
WA

3.2 2 A hh b 2 LR DT

3.2.1 JLfgE R A A 20 RN B G R 2 A
@il L [F D RS AR SO B IL A I8 S 9 A58
A AR 2T VR B P B 28 8 0 1 e 3 R DE E ) 48
LU IR Dy 8 A Hoh, BT I X O B
S B AR SRR . U
HIR M B R GM 1 AF 3 2 4F, B AR KAF IR



24 B 3 M)
2018 4£2 A

[l S5 56 77 7

Chinese Journal of Experimental Traditional Medical Formulae

-
FEE

Vol. 24 ,No. 3
Feb. ,2018

A I, 2 A B R o B F D (H 4 S B
B S B AR, 3 BE A AH TR A A AN T A
3.2.2 AHMIEE AL AN K5 X IR ENEF
AL 73 531 4 0. 680, 0. 924 5 T AF AR 41 5 F B 1€
5 %) IR PRT 3 7 A AL 235 O 0. 774,0. 791, —4F
ARG EEEMMUE R 0.534, AR R R
FHALEE 29 0. 490 . i Y H 7 B 1 15 ) 18 151335 9 AH {2
JE R TLLRG; BER AL RAF IR L ARSI = 2 4F  211€
FHACLIRE S T, 5 16 B R AL BE AR

i b ASWIT G A ST A T A B 0 B P B IR 2
SHARSCEITE W RN E . U BB IR A 9 A E
8 AN (4L, AR  HRLEBAR. Al L, —F LA
B R S R TR SR B 2R R

[ xik]
[1] HEERHGMEL . he NRILMEZ M. -3 [M]. b
o0 P E R 2R S AR, 2015 :283-284.
(2] sk, w Scie, W e . #5847 S 43 25 T o A BF

[3]

[4]

[5]

(6]

(8]

[9]

grak R [J]. hE 24k ,2012,37 (21) ; 3203-3207.
AR B EEEM R M EEH[T]. N EER
25,2010,22(5) :1246-1249.
o= NN I N AN S R A ol & N LR
FABFST R [ J]. Hh B 24,2015 ,46(22) :3434-3440.
REEE B, S W5 LD RO R 4R UK e 9
TR (1], RO L%, 2010,38(36) :20623.
s L. 2598 SUR S A e MR R - [T].
24235 ,2001,26 (10) :635-655.
LW RMAR, BBk, 5. 2 B H SR AE—
HA AR 2 T b 25 R Y A S S R R 2 0 1B 4 A
[J]. hE A2 ,2013,15(1) :80-82.
FH b, PN 20 BB A1 1 35 0 AL B IE B 3 AR
W], o 2 5 bR i ,2005,6 (1) :42-44.
Zepk 2t EE BT, 4. BT HPLC 48 80 B Y 38 1
ARAERMBEEER R T]. Pk,
2011,26(1) :84-87.

[=EHE MEM]

- 89 .



