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Determination of active components in Radix Astragali and its
medicinal preparations by capillary electrophoresis
with electrochemical detection
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Abstract A simple fast and reliable method based on capillary electrophoresis with electro-
chemical detection CE-ED was developed for the separation and determination of rutin feru-
lic acid wvanillic acid chlorogenic acid quercetin and caffeic acid in Radix Astragali and its
medicinal preparations. The effects of several important factors such as detection potential
pH running buffer concentration separation voltage and injection time were investigated to
acquire the optimum conditions. Under the optimum conditions the analytes could be separa-
ted within 17 min in a 75 cm length capillary at a separation voltage of 18 kV in a 10 mmol/L
borate buffer pHS8.2 . A300 pm diameter carbon disk electrode generated a good response at
+0.95 V vs. saturated calomel electrode SCE for all analytes. The relationship between
peak currents and analyte concentrations was linear over about three orders of magnitude with
detection limits S/N =3 ranging from 78 wg/L to 110 wg/L for all analytes. The average
recoveries were 96. 0% - 103. 0% with the relative standard deviations of 1.9% -3.6% n =3
This method has been successful used for the determination of these analytes in real samples
and the assay results were satisfactory.
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Fig. 1 Hydrodynamic voltammograms HDVs
0.1 mol/L NaOH 15 min for six analytes in CE
1.2 Experimental conditions fused-silica capillary 25 pm x75

cm  working electrode a 300 um diameter carbon disk elec-
trode running buffer 10 mmol/L borate buffer pHS8.2 sep-
aration voltage 18 kV electrokinetic injection 8 s 18 kV
mass concentration 15 mg/L for eath analyte.

Curves 1. rutin 2. ferulic acid 3. vanillic acid 4. chlo-

rogenic acid 5. quercetin 6. caffeic acid.
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Fig. 2 Effects of a the running buffer pH and
b separation voltage on the migration
pH 8.2 times of the analytes
Detection potential +0.95 V vs. SCE . Other experi-
mental conditions and labels are the same as in Fig. 1.
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Fig. 3 Electropherograms of a the standard mixture solution 15 mg/L
samples of b Radix Astragali
Experimental conditions are the same as in Fig. 1.
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¢ Huangqi granule

Peaks 1. rutin 2. ferulic acid 3. vanillic acid 4. chlorogenic acid 5. quercetin 6. caffeic acid.
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2.2 16
0.2 ~100 mg/L Table 1 Regression equations correlation coefficients r
and limits of detection LOD of 6 components
6 ) LOD/
Component Regression equation * r
pg/L
3 Rutin I1=3.4x10°C+0.08  0.9997 86
Ferulic acid I=6.1x10°C-0.01 0.9992 78
6 Vanillic acid I1=8.3x10°C-0.03 0.9997 79
Chlorogenic acid  I=2.0x10°C-0.02  0.9999 90
2.3 Quercetin 1=8.7x10°C-0.07  0.9997 90
Caffeic acid I=1.6x10°C +0.05 0.9992 110
# I peak current nA C mass concentration kg/L. Lin-
RSD 2 ear range 0.2 -100 mg/L.
2 6 RSD n=3
Table 2 Recoveries and precisions RSD of 6 components n =3
Sample Component Original/ Spiked/ Found/ Recovery/ RSD/
mg/L mg/L mg/L % %
Radix Astragali rutin 0.86 1.0 1.82 96.0 3.3
ferulic acid 0.48 1.0 1.51 103.0 2.9
vanillic acid 0.51 1.0 1.49 98.0 2.0
chlorogenic acid 4.81 5.0 9.80 99.8 3.7
quercetin 1.80 5.0 6.84 100. 8 2.8
caffeic acid 14.90 15.0 29.80 99.3 3.6
Huangqi granule rutin 0.81 1.0 1.83 102.0 2.5
ferulic acid 0.26 1.0 1.27 101.0 3.6
vanillic acid 0.24 1.0 1.22 98.0 2.4
chlorogenic acid 2.78 5.0 7.71 99.8 2.5
quercetin 0.25 1.0 1.24 99.0 1.9
caffeic acid 13.70 15.0 28.67 99.8 3.1
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