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B E BAEIRNMNELRAM P IO ERMERSEENG T E. Fik A SRMEE R, €54 % Agilent SB-Cus, /L
FHAIA THE-0.3% F R 7k (B2 ) , ik 2 1.0 mL/min, #& % K 4 254 nm, A28 A 35 C,#HHEH 10uL, &R . LEFF
B-7-O-% B 4B ML F RS A Emitd L8 FR0 ML E HAE LER FRELA SR RN EFTL
PSS B 2 A1 4 0.030 29~1.514 5 pg(#=0.999 4) .0.015 00~0.7 500 pg(r=0.999 5).0.007 39~0.369 5 pg(»=0.999 1).0.120 11~
6.005 5 pg(r=0.999 8) .0.038 36~1.918 pg(r=0.999 9) .0.029 89~1.494 5 pug(+=0.999 5) .0.007 04~0.352 pg(r=0.999 4) .
0.016 83~0.841 5 ug(+=0.999 5) .0.004 54~0.227 pg(r=0.999 9) .0.013 36~0.668 ug(r=0.999 9) ; #5 % & 4T W & H KXk
# RSD<<2.0% ; A AE B 2 4% 25 99.55% ~100.45% (RSD=0.36% ,n=6) .99.34% ~101.00% (RSD=0.59% ,n=6) .98.05% ~
100.36% (RSD=1.27% ,n=6) ,99.73% ~100.13% (RSD=0.18% , n=6) . 99.70% ~100.30% (RSD=0.22% , n=6) ,99.67% ~
103.27% (RSD=1.37% , n=6) . 98.13% ~104.41% (RSD=2.37% , n=6) . 96.35% ~100.06% (RSD=1.46% ,n=6) ,99.47% ~
101.13% (RSD=0.60% ,n=6) .99.70% ~100.06 % (RSD=0.15% ,n=6) , %3t F sk AF 42 4 B E AW T LMW, T
F T3 K AP 10 F 28R 2K 8 4 69 B B T

KR HKHIRERS S ENE ; HEURA Gk

Simultaneous Determination of 10 Flavonoids in Astragalus membranaceus by HPLC
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ABSTRACT OBIJECTIVE: To establish a method for simultaneous determination of 10 flavonoids in Astragalus membranaceus.
METHODS: HPLC method was adopted. The determination was performed on Agilent SB-Cis column with mobile phase consisted
of acetonitrile-0.3% formic acid (gradient elution) at the flow rate of 1.0 mL/min. The detection wavelength was set at 254 nm,
and the column temperature was 35 °C. The sample size was 10 pL. RESULTS: The linear ranges of calycosin-7-O-glucoside, iso-
quercitrin, genistin, ononin, calycosin, quercetin, genistein, kaempferol, isorhamnetin and formononetion were 0.030 29-1.514 5 ug
(+=0.999 4),0.015 00-0.7 500 pg(=0.999 5),0.007 39-0.369 5 pg(»=0.999 1),0.120 11-6.005 5 pg(»=0.999 8),0.038 36-1.918 ng
(r=0.999 9),0.029 89-1.494 5 ug(»=0.999 5),0.007 04-0.352 pg(»=0.999 4),0.016 83-0.841 5 pug(#=0.999 5),0.004 54-0.227
pg(#=0.999 9), 0.013 36-0.668 pg(r=0.999 9), respectively. RSDs of precision, stability and reproducibility tests were all lower
than 2.0% . The recoveries were 99.55% -100.45% (RSD=0.36% , n=6) , 99.34% -101.00% (RSD=0.59% , n=6) ,
98.05% -100.36% (RSD=1.27% , n=6) , 99.73% -100.13% (RSD=0.18% , n=6) , 99.70% -100.30% (RSD=0.22% , n="6) ,
99.67% -103.27% (RSD=1.37% , n=6) , 98.13% -104.41% (RSD=2.37% , n=6) , 96.35% -100.06% (RSD=1.46% , n="6) ,
99.47%-101.13% (RSD=0.60% ,n=6) , 99.70%-100.06 % (RSD=0.15% ,n=6) , respectively. CONCLUSIONS: This method is

convenient, sensitive, stable and reproducible, can be used for simultaneous determination of 10 flavonoids in A. membranaceus.

KEYWORDS Astragalus membranaceus; Flavonoids; Content determination; HPLC
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Tab 1 Source of A. membranaceus
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3 F: : Agilent SB-C15(250 mmx4.6 mm, 5 pm) ; i
B 2N (A)-0.3% H BRI W (B) , A6 B & i (0~15
min, 5% —20% A; 15~30 min, 20% —25% A; 30~35
min, 25% —30% A; 35~40 min, 30% A; 40~60 min,
30%—40% A ) ; i : 1.0 mL/min; &K K : 254 nm; #E
235 C ;i FERE: 10 pl.
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A.mixed control; B.test samples; 1.calycosin-7-O-glucoside; 2.isoquerci-
trin; 3.genistin; 4.ononin; 5.calycosin; 6.quercetin; 7.genistein; 8. kaemp-
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Fig1 HPLC chromatograms
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Tab 2 Regression equations and liner ranges
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Tab 3 Results of recovery tests(n==06)

FER BIEYEE K, pg r

TE ST 0-H AT y=28773x+50.518 0.03029~15145 09994
St A y=0374.7x+11.632 0.01500~0.750 0. 09995
IRAT y=4683.5x—19.653 0.00739~0369 5 0999 1
TRERET =3 440 3x—45.284 0.120 11~6.005 5 09998
EERHW y=4726.8v—60.506 0.038 36~1918 09999
W% =3 100.5x+14.692 0.029 89~1.4945 09995
IHAZ y=64057x—13.732 0.007 04~0352 09994
1A y=26751—12.836 0.016 83~0.841 5 09995
RREZ y=3240.1x+1.1883 0.004 54~0.227 09999
T =5 647802043 0013 36~0.668 09999

s TEERICR, % FHIRERIR, % RSD, %
TR T-0- 99.55~100.45 100.00 036
SHb A 99.34~101.00 100.18 059
JURbAH 98.05~100.36 99.34 127
SRR 99.73~100.13 99.95 0.18
EERHEW 99.70~100.30 100.05 02
Fit % 99.67~103.27 10048 137
IHAZ 98.13~10441 99.75 237
i 96.35~100.06 9931 1.46
FREZ 99.47~101.13 10035 0.60
il 99.70~100.06 99.94 0.15
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BUFHRRRM &R 8RR 4,
R4 AMERIFEMNELER (n=3,mg/g)

Tab 4 Results of contents determination of samples

(n=3,mg/g)

i EERANT- M ORE WEW ERR OBE MR LR RROER

S5 OWBEE  EF O OAKF O RE O RE X AR B R R
14306 0.0366 0.0365 07067 08989 0.5431 0.0091 0.0608 0.0243 0.1459
25394 00612 0.0508 1.6866 15728 0.1463 0.0039 0.0707 0.0112 0.0774
22131 00735 00444 15784 14501 02087 0.0054 0.0689 0.0139 0.1141

1
2
3
4 16504 00586 0.0461 05895 14647 0.7960 0.0203 0.0732 0.1130 1.0097
5 07320 0.0458 00261 02699 13008 0.2559 0.0340 0.0592 0.0825 0.5802
6
7
8
9

22602 00514 00157 09695 07407 0.1528 0.0087 0.0717 0.0122 0.0576
29753 00132 00193 14390 18773 0.1815 0.0161 0.1381 0.0239 0.0484
32809 0.0973 0.0686 11869 0.6071 0.7576 0.0234 0.1398 0.0374 0.1724
06501 00361 00354 04018 04287 0.1454 0.0044 0.0401 0.0132 0.0722

10 0.8570 0.0463 0.0325 05055 0.6552 0.1755 0.0073 0.0551 0.0151 0.0820
11 0.6374 0.0462 0.0403 03440 05131 0.1260 0.0057 0.0523 0.0137 0.0552
12 2501 0.0808 0.0626 0.8924 0.7549 06961 0.0220 0.1480 0.0399 0.162 1
13 0.8447 0.0490 0.0482 04504 0.6988 0.1581 0.0061 0.0584 0.0178 0.0652
14 0.3832 0.0454 0.0299 03548 04179 0.1507 0.0072 0.0678 0.0207 0.1150
15 1.1103 0.0413 0.0343 07063 09147 02980 0.0075 0.0656 0.0250 0.149 3
16 24094 0.0470 0.0506 09557 11831 05827 0.0154 0.1093 0.0424 02418
17 1.5702 0.0581 0.0448 08211 1.0605 02857 0.0067 0.0693 0.0158 0.1111
18 12454 0.0403 0.0480 07034 0.9458 02912 0.0075 0.0725 0.0174 0.1381
19 13016 0.0540 0.0328 07921 1.0198 02616 0.0074 0.0656 0.0184 0.1353
20 1.034 1 0.0436 0.0379 0.6895 09361 02798 0.0100 0.0758 0.0196 0.166 8
21 1421 0.0373 0.0397 0.6903 09180 02705 0.0122 0.0694 0.0239 0.1253
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