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Abstract: Saponins and sterones are two main characteristic components in Achyranthis Bidentatae Radix.
In order to control the quality of Achyranthis Bidentatae Radix more effectively, a high-performance liquid
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chromatography (HPLC) method was established by using double external standards calibration method (DESCM)
for simultaneous determination of the contents of achyranthoside C, achyranthoside D, S -ecdysterone, 25R-
inokosterone and 25S-inokosterone in Achyranthis Bidentatae Radix. Chromatographic separation was achieved
on an Agilent Poroshell 120 EC-C18 (150 mm x 4.6 mm, 2.7 um) using 0.1% phosphoric acid in water and 0.1%
phosphoric acid in acetonitrile as mobile phase. The flow rate was 0.8 mL-min™ and the column temperature was
set as 35 °C, the injection volume was 5 pL and the total analytical time was 30 min. f-Ecdysterone was used
as the reference to calculate the relative correction factors (RCF) and relative retention time (RRT) of 25R-
inokosterone and 25S-inokosterone, achyranthoside D was used for achyranthoside C. The RCFs of 25R-
inokosterone, 25S-inokosterone, and achyranthoside C were 1.116, 1.056, and 0.888 1, respectively. The double
external standards calibration method (DESCM) and external standard method (ESM) were used to calculate the
contents of five ingredients in Achyranthis Bidentatae Radix samples from different sources and the variation
between the results was within acceptable limits (RE < 5%). The results showed that the contents of two saponins
and three sterones of Achyranthis Bidentatae Radix were 0.597%-1.916% and 0.044%-0.150% respectively.
The total content of saponins was about 10 times that of sterones. In conclusion, the established DESCM allowed
simultaneous determination of five ingredients (achyranthoside C, achyranthoside D, s-ecdysterone, 25R-inokosterone,
and 25S-inokosterone) in Achyranthis Bidentatae Radix, providing a scientific and feasible overall quality evaluation
method for Achyranthis Bidentatae Radix.
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bration; HPLC; quality evaluation
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Figure 1 HPLC profiles of blank solvent (A), mixed references
(B) and Achyranthis Bidentatae Radix sample (C). 1: g -Ecdys-
terone; 2: 25R-Inokosterone; 3: 25S-Inokosterone; 4: Achyrantho-
side D; 5: Achyranthoside C
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Table 1 The calibration equation, correlation coefficient, linear range, LODs, and LOQs of 5 compounds

Analyte Calibration equation Correlation coefficient  Linear range/ug-mL™ LOD/ng-mL™*  LOQ/ng-mL*
p-Ecdysterone y=6199.1x + 3.032 7 0.999 9 0.040 2-50.2 12 40
25R-Inokosterone y=55712x+0.4917 0.999 9 0.072 2-9.02 22 72
25S-Inokosterone y =5804.7x + 0.890 4 0.999 9 0.046 9-14.07 14 47
Achyranthoside D y=13759x- 05118 0.999 7 0.247-715.6 74 247
Achyranthoside C y=1516.9x +3.5717 0.999 7 0.400-389.2 120 400
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Table 2 Relative retention time (RRT) and relative correction factors (RCF) of different instruments and different columns

RRT/RCF

Instrument Column

25R-Inokosterone/
p-ecdysterone

25S-Inokosterone/
p-ecdysterone

Achyranthoside C/
achyranthoside D

Agilent 1260 Infinity I Poroshell 120 EC-C18 1.132/1.110 1.214/1.012 1.340/0.893 5
CORTECS C18 1.105/1.120 1.163/1.007 1.221/0.893 6
CAPCELL CORE C18 1.119/1.102 1.182/1.024 1.268/0.894 9
Agilent 1260 Infinity Poroshell 120 EC-C18 1.130/1.113 1.194/1.004 1.352/0.892 5
CORTECS C18 1.111/1.126 1.177/1.015 1.248/0.895 7
CAPCELL CORE C18 1.124/1.096 1.194/1.005 1.289/0.891 6
Mean 1.120/1.111 1.187/1.014 1.286/0.894 0
RSD/% 0.94/1.0 1.5/0.74 4.0/0.17

Table 3 Contents of 5 compounds in Achyranthis Bidentatae Radix samples determined by two methods (mg-g™). ESM: External standard

method; DESCM: Double external standards calibration method

Sample p-Ecdysterone (S1) 25R-Inokosterone 25S-Inokosterone Achyranthoside D (S2) Achyranthoside C
No. ESM ESM DESCM ESM DESCM ESM ESM DESCM

1 0.503 0.093 2 0.093 3 0.147 0.146 6.50 3.14 3.20

2 0.630 0.124 0.124 0.193 0.191 10.1 5.41 5.42

3 0.435 0.0843 0.0843 0.134 0.133 6.18 3.40 3.46

4 0.323 0.063 9 0.063 7 0.0930 0.092 6 5.68 2.90 2.95

5 0.712 0.138 0.138 0.215 0.213 5.66 2.91 2.98

6 0.826 0.166 0.166 0.284 0.281 13.6 5.51 5.52

7 0.716 0.138 0.138 0.230 0.227 9.64 3.65 3.69

8 0.301 0.056 3 0.056 3 0.0880 0.087 5 5.12 1.90 1.98

9 0.883 0.167 0.167 0.268 0.265 7.38 2.90 2.96

10 0.822 0.159 0.159 0.250 0.248 11.1 5.62 5.62

11 0.836 0.162 0.162 0.271 0.268 9.72 5.04 5.06

12 0.640 0.132 0.132 0.224 0.221 8.64 4.77 4.79

13 0.884 0.146 0.146 0.261 0.259 8.53 4.36 4.39

14 0.465 0.099 0 0.098 5 0.149 0.147 4.22 2.80 2.87

15 0.929 0.200 0.200 0.305 0.301 6.12 4.07 4.12

16 0.529 0.109 0.109 0.167 0.165 3.56 2.62 2.70

17 0.622 0.125 0.125 0.191 0.189 4.93 3.45 3.51

18 0.984 0.207 0.207 0.311 0.307 5.96 391 3.96

19 0.551 0.114 0.113 0.170 0.169 3.38 2.59 2.67

20 0.936 0.197 0.197 0.295 0.292 5.93 3.68 3.73

Mean 0.676 0.134 0.134 0.212 0.210 7.10 3.73 3.78

RE/% / 0.033 1.1 / 1.6
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