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 E R ZsRmE A EAM P RRERSSENT R ITEEAM P ERMERS L AP S AT XOXF,
Frik KRR &Rk E gk, &R A Venusil ASB, iR FH AR A T HF-0.3% W B (B L2 ) , i ik 24 1.0 ml /min, #0 5% K 4 260
nm, & A 25 C, W S 28 MF AR N R T AR EELRGSEMH RS, SR LEF AT ML LEF AT
Fo 2w A F A M B R RS B & A 4 0.008 9~2.224 mg/ml(#=0.999 5) ,0.005 2~1.3 mg/ml(#=0.999 6) ,0.002 8~0.697 6
mg/ml(7=0.999 9) .0.002~0.5 mg/ml(»=0.999 9) ;45 % J& A& €M  F H 14K I4) RSD<1% ; Al £ 57 # 99.52% ~100.74 %
(RSD=0.41% ,n=6) ,98.84% ~100.60% (RSD=0.60% , n=6) ,98.47% ~101.74% (RSD=1.08% , n=6) . 100.10% ~101.59%
(RSD=0.32% ,n=6), AEF 5, REFXEKHM P LEF RIS ERILF EARANASTES TRELTK, REEFFR .2
#ﬁvmf‘ﬁﬁ/\E/ TREEFZ BN, AR F L& h KM P 2830 & %Eﬁﬂé’]" I TR 7 I AN TR
T BB AR AFR L KA, B AR KM P LR FHRF Mt B SE S TRZRA, #3 KM P LEF7
ﬁﬂ\%ﬁﬁ?é\ BT H AR, &k F R RN AT LM, TATHESM P ERAERSSFGEEMNT, AR
FREEB T AR T WL RS S FEFTK, AR T AT AAY R AR TN EZR 4,
XEE FRGAERFERY, MY EE R, SR A Sk etk

Quality Analysis of Flavonoids in Astragali Radix from Different Variety, Origins and Planting Mode

ZHOU Peng', HU Mingxun"*, LI Haofei’, WANG Qiudong®(1.The First Affiliated Hospital of Henan Traditional
Medicine University, Zhengzhou 450000, China;2.General Hospital of Pingmei Shenma Group, Henan Pingding-
shan 467000, China)

ABSTRACT OBIJECTIVE: To establish a method for the simultaneous determination of flavonoids components in Astragali Ra-
dix, and to explore the relationship among flavonoids components, varieties, origins and planting patterns. METHODS: HPLC was
performed on the column of Venusil ASB with mobile phase of acetonitrile-0.3% formic acid (gradient elution) at a flow rate of
1.0 ml/min, detection wavelength was 260 nm, and column temperature was 25 °C. Medicinal material quality of Astragalus mem-
branaceus (Fisch.) Bge. var. mongholicus (Bge.) Hsiao and A. membranaceus (Fisch.) Bge of wild and cultivated from different
province was compared. RESULTS: The linear range of the mass concentration was 0.008 9-2.224 mg/ml for calycosin glucoside
(r=0.999 5), 0.005 2-1.3 mg/ml for ononin(#=0.999 6), 0.002 8-0.697 6 mg/ml for calycosin (»=0.999 9) and 0.002-0.5 mg/ml
for formononetin (#=0.999 9) ; RSDs of precision, stability and reproducibility tests were lower than 1% ; recoveries were
99.52%-100.74% (RSD=0.41% ,n="6) for calycosin glucoside,98.84%-100.60% (RSD=0.60% ,n=6) for ononin ,98.47%-101.74%
(RSD=1.08% ,n=6) for calycosin, 100.10%-101.59% (RSD=0.32% ,n=6) for formononetin. In terms of varieties, the contents
of calycosin glycosides, ononin and flavonoids in A. membranaceus (Fisch.) Bge. var. mongholicus (Bge.) Hsiao were higher than
those of A. membranaceus (Fisch.)Bge, but the contents of calycosin and formononetin were less than those of A. membranaceus
(Fisch.)Bge; in terms of origins, calycosin glycosides and flavonoids of Inner Mongolia and Shanxi held the highest contents, fol-
lowed by those of Northeast China and Gansu, and lowest in Shandong, Anhui and Shaanxi; in terms of planting patterns, the con-
tents of calycosin glycosides, ononin and flavonoids of wild Astragali Radix were higher than those of cultivated varieties, and the
contents of calycosin and formononetin of cultivated varieties were higher than those of wild ones. CONCLUSIONS: The method is
simple, stable and reproducible, and can be used for the simultaneous determination of flavonoids components in Astragali Radix.
The flavonoids components show great differences in Astragali Radix from different origins, and they are affected by varieties, ori-
gins and planting patterns.
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# 1S (Astragali Radix) &y 5 FHE ¥ 5 1 8 € Astragalus
membranaceus (Fisch.) Bge. Var. mongholicus (Bge.) Hsiao 1{
R EE A. membranaceus(Fisch.) Bge. i THEEARM, ¥ K
5% E R AN R 25 1 T S B B A SRR O, L 2
50% FHF A%, 35 50 % v s 24 A B A0, 5
H A7 AR 3 R R IR , 2 DAk RN 129, H ik
B —mrabnl. Sd i TR I R AR
T AT s WEEE v A A TR E AL AL HOR BT P
SFAE XM, 2015 45 (e 24 ) (3 ) WL REE S B EC AN 3
RS A S EEAE O I S 2, LG b 26 7 S
WLVE AR BN S IR B0, IR R e
TR ATIE R S AT SN W2 A A, B BT T R AR
P A 3k BUpeE HUpe B8 N 0 sl i A 8 1 42 45
FAUS SR TR AN 7 HURI ARy 2 B R TR R, 2B
H R R SOR AR € 3 (HPLC) 5% 8 FE 2 M R S m e i 4
B ASor HEA T 2 A, FF XA TR) AN 7 H R =
WM HEAT T AT, N S AR bR I P i ER 1 TR
2 RS AR .
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2690 AY HPLC {3, f35 996 Kl #% . B s 4% . Empower
A% T Ak (95 E Waters 24 7] ) s Bs223s B HL F 43 KT (1l
Sartorius A F] ) ; 1001 BU g 7% K& AL .OSB-2000 BI/K R ( H A
Eyelan /A F] ) o
1.2 RF

B 88 S B A X R g (L5 £ 2012-A0511, 4 >98% ) |
AR AL AT N B (L5 2012-A0511, 4l B >989% ) #4014 [ 4T
SRR E YR 2 R B S R B (L5 2012-A0417,
G >98% ) AR AL 2N I (L5 - 2012-A0417, 41 & >
98% ) ¥ F K 5 i AR I E R A w3 SR R Bk al, gk
FNH R ol , AR Ak
1.3 ZhHt

28 HE 24 M R AL SR I TR 1 22448 0, b A 65 8 A
SRS RE A (L 1, B AS A NS EIE, 'S B AEIE
W), BEEH Y W
2 AiES5ER
2.1 BEEGSFRGERMERE

354 : Venusil ASB (250 mmx4.6 mm, 5 pm) ; i shAH: &

i (A)-0.3% R (B) , B0 PEME (VEWERE T W22 2) 5 ik« 1.0
ml/min; 09K 260 nms AR : 25 Co #E EREIESRET,
LS AR AL LA 3 S A PSRN AE T B AR S B AR R
V>3 000, 4385 B > 1.5, 45 o S48 70 B K. (53 I
K1,

22 BEHHE

2.2.1 RGNS S DR B R IO A S S I AN
ACHE B S IR R LA AL 20T B S i T P A R, B4,
il BB 38 5 T PN AETT B S R AN AN AR R T
e 75 4391 4y 0.222 40,0.13,0.069 76, 0.05 mg/ml [ 1R & X IE
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Tab 1 Origin of Astragali Radix
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Tab 2 gradient elution
1], min A% B,%
0~10 18-20 8280
10~35 2024 8076
35~52 2407 7673
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t,min
A
1300
1000
= 800
= 0 : y
200
T 4050 60 70
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Figl1 HPLC chromatograms
A.mixed reference substance; B.test sample; 1.calycosin glucoside; 2.

ononin; 3.calycosin; 4.formononetin
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2.2.2 HEASIEWR  TURESLIE E, £E 50 °CF T 3 h, M (G
250, K %A E 1.0 g, Iin 100 ml H R, B HRHC 1.5 h, #5755,
W e, A% % 10 ml s, B R E 45, 5 0.45 pm JE AR
UEs, BNs

43 SRS 2RI 2.2.17 T TR A 6 B AR L mil, B 10
ml B, B 25 TR TR B s K 2 B AW B 1 ml,
F 5 ml s b, B 2 SO I Co 43 TRG  a HL
“2.2.17 WU MR AR BT 5 .10 pl VA B 5.10.20 pl,
C2.5.10.,20 pl, #“2.17 50 F (13 S R UERE I 2 | 10 5% 06 1]
o DA 5 B0 AR T | B R A T A A R
W (x, mg/ml) SR AR I TRIFR () AR AR A T ]
[l 5 5 S 2 MR I3 3.

*3 HAARSZLMEEE

Tab 3 Regression equations and linear ranges

TRl OlEY r SRR, mg/ml
EEREEHT y=9.53x 10°v+128 x 10* 09995 0.008 9~2.224
iR y=925x 10°+1.57x 10* 0.999 6 0.0052~13
EER A y=123%10r+4.8 % 10° 0.9999 0.002 8~0.697 6
Tt y=187x 10+1. 25X 10° 09999 0.002~0.5

24 BEERE

BR“2.2.17 T IR A5 X0 BERA VA VRO o, #0217 T T i A%
PR L HEREI A 6 YK, ORI TR A . S5 5, B8 S B4 1A
AEH B8 S B 1 K R W T AR RSD 43 518 0.21% |
0.59% .0.36 % .0.19% (n="6) , F WU AR5 55 B RLAT-
25 TREMIRE

HU“2.2.27 B0 P AW (G5 AL i B, 23 5 TR R
FCE 0.2.4.8,10,12 hHF“2.1 7500 F (4 3% S PR ARI 22 , i0 58
W AR, S5, BRSO MT PSR T BRI O
KU FRA RSD 2051 4 0.13% .0.26% .0.43% ,0.24% (n=6),
FHAM MR 12 h N FEARRE .
2.6 ESMHAW

K AR —HERE b (S5 AT o, 4% °2.2.27 0T )ik
il 45 A6 S VIR, 3 6 ), TR 2.1 I (i S R HE AR E
TG, 450, B F O ERTT AR TT B R AN
TR R0 0.417 2% 0520 0% .0.234 1% .0.670 0% ,
RSD 43514 0.095 6% 0.800 0% .0.080 6% .0.930 0% (n=6),
RUIATEER R
2.7 INEEEU R

B A RRES (5 A E &, L6 4, 2 B A—xE
JoT it Y B R S BT PSR T B S B oA AL RN
i, 4 2.2.27 0T Ty vkl i P, TR 2.1 TN kA
PEFERED A , TR, P RDIRE IR 25 R 3R 4.
2.8 HEMEBENE

HURE S A T8 1, A48 2.2.27 TR v ) 45 R S VA R
TREE“2.17 BT (1% S R AR S TR i S A ISR
5~%T,
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Fz4 MEERKERELER (n=06)
Tab4 Results of recovery test(n==6)

1l W RS AR, WEE, MR FEmER RSD,
it .9 ,mg mg mg 2% 1, % %
EEREWT 05 02091 02000 04181  100.02 10028 041

05 02092 02090 04195 10062

05 02089 02090 04194 10074

05 02087 02090 04167 9.5

05 02093 02090 04193 10046

05 02090 02090 04186 10031
AR 05 01149 01206 02362 10060 9983 0.60

05 01154 01206 02365 10043

05 01148 01206 02350 99.65

05 01158 01206 02365 10009

05 01154 01206 02353 9939

05 01152 01206 02345 98.84
TEREW 05 00457 00501 00957 9978 10042 1.08

05 00458 00501 00952 9847

05 0047 00501 00954 10134

05 00458 00501 00958 99.78

05 00457 00501 0094 10132
05 00459 00501 0098  101.74

EHEE 05 00404 004056 00810 10010 10074 032
05 00406 004056 00812 10021
05 00405 004056 00816 10133
05 00402 004056 00814 10159
05 00404 004056 00813  100.84
05 00406 004056 00813 10034

x5 FARRMERAMPEMSBNELSER (n=06,mg/g)
Tab 5 Determination results of flavonoid content in Legumi-
nosae from different varieties(n="6,mg/g)

HE TR T E TR EBRE
Al 12147 0364 6 00178 0.0049 1.6020
n 07507 03062 0.0093 0.0033 10695
A3 11854 03577 00077 0.0028 15536
A 09937 05800 00244 00112 1.6092
AS 04131 02074 0.0086 0.0043 06334
A6 06840 0.1450 00107 0.0041 08438
AT 03992 02166 0.0045 0.003 1 06234
A8 16975 00482 00126 00039 17622
A9 08235 03359 00149 00047 11789
AlD 0.0835 00175 04047 01792 06848
All 0.1351 00579 0.0000 00153 02083
Al 04192 02356 0092 0081 4 08105
Al 03157 00953 01551 00787 06448
Al4 03407 02077 01091 0.084 4 07419
AlS 09583 03420 00374 00108 13485
Alb 06104 02236 02442 0.1043 11825
Al7 13779 02587 007138 0.0183 17267
AlS 0.1842 01383 00241 00117 03383
Al9 02972 00715 0.046 5 00233 04385
FHER 06781 02216 0.068 4 0.0342 1,001 1
Bl 04824 0.1085 03280 0.1090 10279
B2 09809 03875 001793 00073 13937
B3 10695 04152 001718 0.0069 1.508 8
B4 0.0872 00118 0.191 0.0441 03341
BS 04095 0.1616 03459 0.208 1125
B6 02147 0.099 6 00146 00037 03325
B7 02549 00467 03143 01135 07294
B8 02675 0.1003 00705 00264 04647
B9 07129 02539 0.1281 00525 11474
FEE 04977 01761 0.158 6 0.0635 08959
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®6 AREFHMERGHHEMSENELER (n=6,mg/g)
Tab 6 Determination results of flavonoid content in Legumi-
nosae from different areas(n=6, mg/g)

g B EEREET  OEWET 0 EEREN THEZ AR
11T} 12 08912 02894 0.0395 0038 12339
LER 4 08390 02465 0.1748 0.0853 13457
ZHH 2 0.1093 00377 02024 0.0973 0446 6
Hile 3 03585 0.1795 0.1201 00815 07324
By 2 02407 0.1049 0.0353 00175 03984
% 2 0.1510 00557 0.1028 00239 03333
Kt 3 04118 0.1336 0.1710 0.064 1 0.7805
RT7T AAHEAREEAMPEMSENEE R (n=6,
mg/g)

Tab 7 Determination results of flavonoid content in Legumi-
nosae by different planting patterns(n =6, mg/g)

MK PR BEREEN  CWEN O BERAW WER  AWER
i3 15 07244 02592 00727 00345 10908
Hish 13 04998 0.1466 01259 00541 0848

3 itie
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