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Study on the components determination of five flavonoids and HPLC
fingerprints of Radix Astragali

MOU liajia, CHEN Fang, CHEN Danghui, DENG Yanru
School of Chinese Materia Medica, Tianjin University of Traditional Chinese Medicine, Tianjin 301617, China

Abstract: Objective To establish a method to determine the components of five flavonoids in Radix Astragali and built fingerprint
of Radix Astragali by HPLC. Methods HPLC-DAD method was used to determine five flavonoids simultaneously, including
calycosin-7-glucoside, ononin, (6aR, 11aR) -9, 10-dimethoxypterocarpan-3 - O - B - D-glucoside, calycosin and 7-hydroxyl-4'-
methoxyisoflavone. The separation was carried on a Waters Symmetry Shield™ RP,, column (250 mm x4.6 mm, 5 pum) with the
mobile phase consisting of acetonitrile (A)-water (0.05% phosphoric acid) (B) by using gradient elution. The flow rate was 1.0 mL.
min" and the detection wavelengths were at 246 and 206 nm. The column temperature was set at 25°C and the injection volume was
20 pL.Results Methodology examination showed that the five flavonoids showed a good linear relationship (» = 0.999 8—0.999 9,
n =9), precision (RSD < 1.86%), stability (RSD < 2.01%) and repeatability (RSD < 1.97%) conformed to requirements. The
fingerprint of Radix Astragali was built. 27 mutual peaks were labeled and the similarity was more than 0.808.Conclusion The
established method is accurate, simple and reproducible, which can provide reference for quality control of Radix Astragali.
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Table 1 Mobile phase gradient elution process

t/min Al% B/%
0 5 95
15 15 85
40 38 62
53 47 53
60 68 32
70 80 20
85 90 10

A% BB 8 S 2 R ] 4 0 BEVR 5.220 mL L TR AE
BRI 2.740 mL. (6aR, 11aR)-9,10- — HFI & FE 4
Jt-3-0-B-D-78 % B 1 BE 5.040 mL - B 55 5 3% i £F
7 3.870 mL. 7-¥% % -4 - W & 2L 57 36 B B R 2.160
mL T [/ — 50 mL ¥Rt &, B e A B2 L,
REAY, ) ol 8 e I o A B TR AR L (6aR,
11aR)-9,10- — H A F LM bt -3-0-B-D-H # HE 1 . &
S8 TR 7-FR k-4 - SR e B o B R R 9 0
N 69.43.23.29.43.14.40.87.24.06 ug/mL IR & Xt
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1- B3 S A 6 B 5 2- P AE 1 5 3-(6aR, 11aR)-9,10- = F A SR AE I -3-O-B-D- Ml Sl B 17 5 4- B EE 5 B W 5 5- 7-F k-4 - S 7 2R
1- Calycosin-7-glucoside; 2- Ononin; 3- (6aR, 11aR)-9, 10-Dimethoxypterocarpan-3- O-B-D-glucoside; 4- Calycosin; 5- 7-Hydroxyl-4’-me-

thoxyisoflavone

1

BEMEA(A)FIEE(B)HHPLC B

Fig.1 HPLC chromatography of mixed reference substances and Radix Astragali sample solution
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Table 2 Regression equations of five references

X e

B8 S A A

TR

(6aR, 11aR)-9, 10-— H A FE L M8 ki -3-O-B-D- 4 4 HE 7
B8

7-$5Jk 47 B I R B

EYEWE: r e PEVE I/ (ug-mL™)
Y=63 334X+8.869 5 0.999 8 1.389~69.43
Y=77 060X+1.690 5 0.999 9 0.465 8~23.29
Y=5992X+0.971 3 0.999 8 0.862 8~43.14
Y=104 560X-1.796 0 0.999 9 0.817 3~40.87
Y=104 339X+4.718 7 0.999 8 0.481 2~24.06

FEC2.17 TN (il S, i 4 E A HERE 6 IR, T 52 18
TR, TF 53 6 S 2 ) 4 A B B TSR AR T (6aR,
11aR)-9,10- — F A F K M be-3-0-B-D-Hi # B . &
RO B L 7- 2 HE -4 - R SRk S A 06 T AR D A X
b 18 i 22 (RSD) 5 43 5l N 0.53%- 0.90%- 1.86%-
1.04%-0.96% , 45 R R B AN ZSHE % L R4

243 FaEtiRE R EREE —#m K3 g,
F22.37 T i) 2% TS I AR S VR, R AR “2.17 T

N OAE & BT 0.2.4.8.12.16.20.24 h #EFE,
I 5 0 T AR, T R R R e o A A R TR A
. (6aR, 11aR)-9,10-— H 4 H LK1 S -3-0-B-D-Hij
FPETE BT 7 R -4 - R A S R R e T
TR RSD1H , 43 5N 0.94%.1.19%12.01% 1.40%
1.05%. S5 REW, Al M RE 24 h N FRE .
244 EEERE FREIUE—HMKEE B K60,
B3 g KEBIRE  F2.37 T T ) £ AR v
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W FRAEC2.17 TN ol S A, WU e D T AR, 7B
B A8 5 0 R R ) B U AE T L (6aR, 11aR)-9,
10- - F 48 8 5 e - 3-O-B-D- 7 A B B S 7 9
Hil | 7-F4 B -4 - F SRR 57 TR 55 B RSD B, 7370l
1.19%1.47%+1.97%-1.36%-0.89%. 45 B EH, A&
JEEE R

245 OFEEIRER RO 2N EE/H K9
B3 25 1.5 g, DN B0 6 1) B A 2 T 3 1S A
HE B 1 80%100% 120% 0 262,37 T il #% 3% 16
(A VA, FETE“2.17 T T 1% 2% 2R 33 AT I 52
DA B B B & &, TR IR, A S F
T 28 R 40 R~ 25 [T Wi 8 J RSDAH L 45 2R 5 Fol i i

A7 2 [ECR AE 97.9%~100.2% , RSD #B /N T
2.90%. ZERFW, RITIEIIFERICRTF A K
25 BENZE

A RHER R AR & 3 g, K E R, 1%2.37
T 1) 4% 3 1 I R S VA T, R AE“2.17 IR i 2%
FEREAT I 5E , 10 16 38 B 2504 5 b 2 1 2 R 40 5 = U
EARNE 3. AR EEGM A S EHRK
7% 5, RSD 1l 1E 49.90~77.86%. & ¥ B & & (1)
RSD{E 4 34.03%. B & 7 26l 7 260 0 5 1) & B 5
SVBER A  B AE AR S, W 2015 ARG 245 310K R
8 57 I AR T A AR 9 = VR B A e
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Table 3 The components determination results of five flavonoids in ten batches of Radix Astragali

B4/ (mg.g

it/ BEFEEW AT (6aR, 11aR)-9,10- —HAIE  BERWME 752547 -H 4% ST
LGRS KA bt -3-0-B-D- 1 & B 1 i
S1(08070801) 0.057 0.028 0.273 0.371 0.262 0.991
$2(10120303) 0.416 0.103 0.443 0.453 0.179 1.594
S3(11041804) 0.195 0.050 0.207 0.178 0.104 0.734
S4(11062601) 1.047 0.339 0.669 0.142 0.087 2.284
S5(Y1001005) 0.166 0.056 0.130 0.618 0.387 1.357
S6(Y1110236) 0.407 0.160 0.274 0.218 0.133 1.192
S7(Y1202048) 0.706 0.168 0.610 0.170 0.044 1.698
S8(Y1202050) 0.644 0.167 0.639 0.319 0.083 1.852
S9(Y1210219) 0.829 0.383 0.779 0.230 0.098 2319
S10(Y1210227) 0.327 0.090 0.199 0.474 0.213 1.303
RSD/% 66.43 77.86 55.63 49.90 65.47 34.03
2.6 ERSI

N T SR AT 20 U 8 A5 VR TR R 22 5 4
10 4L 2504 (1) 5 Fh 8 i 2 B 3 1) 25 &, SR SPSS 18.0
BAFREAT 7 F B 30, BIAE A 5 AR 4 2 ) ok
W E2 - B R 2 1 2 TR R A2 )

HH% 4 B 215 50, WFFAEAE K/NKRE 5 4,=3.888,
2,=0.780; M\ TTHR K FE , A, I DT #k F A 77.755% 2,
(I TTHR N 15.596% , S At 351/ T 10% 5 A R 1F 5Tk
HORA AT 2 AN FFAEE 0 B AF 5Tk 8 93.351%.
WA 2 AN A FE RS

R ERSEF AR ER S Y LU KRGS
99 Yo, R 5, AR 6 15 70 Y REFT A K H S
Tl W 2R o & A B, KM SR T 5 Fol 3 i
FER oY B B AR, PR AR 4 Y () B K /N HE B i
J 5 49 31 %5 St 0B B 2R A AL 5 B4 T T PR ot Joi RS

R4 ERFHEER

Table 4 Characteristic values of Radix Astragali

N HIAEHFEE L S RIE PN
it JiE% BER% Gt TEN% FE%

1 3888 77.755 77.755 3.888 77.755 77755

2 0780 15596 93351 0.780 15.596  93.351

30204 4080 97.431

4 0.087 1.735 99.166

5 0.042 0.834 100.000

%15 B - S4> S9> S7> S8> S6> S2> S3> S10> S1>
S5. AN[EI R B2 A 5 MBI SR o) B
SRR, X AT R T e A A R AN A 45
Ji DT B )
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) Table S Principal component scores and synthesis score
;| G5 Y, Y, Ye Uitsg
S1 -0.999 18 -0.381 77 -4.182 59 9
- S2 -0.343 36 0.475 29 -0.964 26 6
Sf; 2 S3 -0.330 80 -1.954 69 -2.810 81 7
- S4 1.408 08 0.528 71 5.887 01 1
1 S5 -1.594 38 1.43537 -5.079 36 10
S6 -0.008 38 -0.854 66 -0.699 22 5
o | S7 0.822 24 -0.713 06 2.640 68 3
Il 2' '3 4' é S8 0.526 05 0.136 08 2.15142 4
[%iEe S9 1.299 49 1.069 05 5.886 28 2
S10 -0.779 76 0.259 68 -2.829 16 8

B2 #ERAHEFER
Fig. 2 Common factor gravel plot of Radix Astragali

S TR ) 90% LA IR AR b g , Hoh 7 5%
27 ARBUEEHRR B A PR 12 SRR TR L 13 g
270 EEBLEERES R MmN 6aR, 11aR)-9, 10- — AL B bE-3-0-B-D-7
WEARLLE VR R 45 2004A R, 4 10 L 3G TS 250 k4T BHETR 16 IR N BEE 7 3 19vﬂ! 7'37 Frdka’-
T 8 SCPE R A ARLEE 4 AT R0 UG EC 43 AT E AT, U 40 HE R, i 3 B 4 R . 27 M IEA LU
206 nm | 10 4HLA% 5 () HPLC #5801 B A 48 3k 1%‘%’%‘%RSDi@/J\?o.%%,A?ﬁﬁj&ri 4 T A
A R AR TR Srig, Fod 27 AN 3L 8 GUig i) A TR RSD ¥R T 19.69%, BN IR MR 2 R

2 27
19 l 25
21 2233 4 26
0 12.32 24.64 36.96 49.28 61.60 73.92 85.0

t/ min

3 ERHEAHEYQENGRER
Fig. 3 The calibration chart of shared fingerprint peaks of Radix Astragali

0 12.32 24.64 36.96 49.28 61.60 73.92 85.0
t/ min

4 10t HEEHGHLESHTE
Fig. 4 Match analysis chart of ten batches of Radix Astragali
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272 MLEEVPAT iz H i 2 € 3 i SUIRT AR A0
JEVEA 2R 8 2004 A FOGS 10 1635 1 24 b (10 45 50 i
AT ARABLEE 20T, LR A7 B0 2 1l 10 41 2547 £ % B

OB, SRR 6. 10 LT B 250 B AH AL BE AE
0.808~0.971, A [A] it ¥k 25 M 1 ALl & 47 75 B &
ER,

F6 HERMBEUETHESER
Table 6 Calculated similarity results of Radix Astragali

S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 R
S1 1.000 0.886 0.887 0.593 0.921 0.850 0.659 0.763 0.755 0.771 0.881
S2 0.886 1.000 0.892 0.782 0.867 0.913 0.817 0.882 0.784 0.831 0.948
S3 0.887 0.892 1.000 0.772 0.807 0.934 0.760 0.878 0.802 0.843 0.955
S4 0.593 0.782 0.772 1.000 0.547 0.854 0.901 0.882 0.602 0.725 0.858
S5 0.921 0.867 0.807 0.547 1.000 0.770 0.586 0.723 0.711 0.719 0.821
S6 0.850 0.913 0.934 0.854 0.770 1.000 0.838 0.922 0.764 0.816 0.971
S7 0.659 0.817 0.760 0.901 0.586 0.838 1.000 0.909 0.612 0.693 0.847
S8 0.763 0.882 0.878 0.882 0.723 0.922 0.909 1.000 0.734 0.786 0.932
S9 0.755 0.784 0.802 0.602 0.711 0.764 0.612 0.734 1.000 0.951 0.808
S10 0.771 0.831 0.843 0.725 0.719 0.816 0.693 0.786 0.951 1.000 0.873
R 0.881 0.948 0.955 0.858 0.821 0.971 0.847 0.932 0.808 0.873 1.000
273 RESH AT HBEARMRGHEKE 3 TR

FRIVEUARY: S5 AN [ o €0 e T AR PR 52 L, K B A O 1)
W T AR 45 S5 RSCRE B 4 S I I T AR . 32 FH SPSS
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Fig.5 Cluster analysis tree of Radix Astragali
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