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Abstract Objective: Establishment of a HPLC method for six chemical components in Saposhnikovia divaricaia
('prim-0-glucosylcimifugin, cimifugin, 5-0-methylvisamminoside, sec-O-glucosylhamaudol, psoralen, and impera-
torin) , comparison of the advantages and disadvantages of the dual-standard linear calibration method and the rela-
tive retention time method, and investigation of the feasibility of the linear calibration using two reference sub-
stances for qualitative analysis of multiple components in Saposhnikovia divaricata. Methods: A HPLC method was
employed, using 21 different brands and models of C18 columns. The mobile phase consisted of acetonitrile (A)
and 0. 02% phosphoric acid aqueous solution (B) , with gradient elution (0 —20 min, 18% A ; 20 —45 min, 18%
A -50%A; 45 -60 min, 50% A). The column temperature was set at 30 °C, the flow rate was 1 mL + min "'

’

and the detection wavelength was 254 nm. Results: The results predicted by the linear calibration using two refer-
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ence substances were accurate and superior to those of the relative retention time method, and the six components

exhibited good linear relationships within their respective ranges. Conclusion: The established linear calibration

using two reference substances accurately predicts the retention times of the target components. This method is sta-

ble and reliable, providing a reference for the establishment of digital standards in traditional Chinese medicine.

Key words: Saposhnikovia divaricata ; alternative reference standard method; chromatographic peak identification ;

linear calibration using two reference substances; digital quality standards
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Tab. 1  Brands and types of columns

Column No. Brand/Type

Col. 1 Agilent 5 HC C18

Col. 2 Agilent ZORBAX Eclipse XDB C18
Col. 3 Phenomenex Luna C18(2)

Col. 4 Waters Xbridge C18

Col. 5 SVEA A585V3 SVETA C18 Opal
Col. 6 Agilent ZORBAX Eclipse Plus C18
Col. 7 SHISEIDO CAPCELL PAK C18
Col. 8 Exmere Exsil Mono 100 C18

Col. 9 FLM Titank C18

Col. 10 Dikma Diamonsil C18

Col. 11 Waters Symmetry C18

Col. 12 AkzoNobel KromaSilR 100-5-C18
Col. 13 HALO 90A C18

Col. 14 Agilent ZORBAX Eclipse Plus C18
Col. 15 Agilent5 TC C18

Col. 16 GL Sciences InertSustain C18

Col. 17 Dikma Inspire AQ-C18

Col. 18 SHISEIDO CAPCELL PAK C18 MGII
Col. 19 CAPCELL PAK MG C18

Col. 20 Zafex Sufex JX-C18

Col. 21 Agilent Extend C18
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1. prim-O-glucosylcimifugin 2. cimifugin 3. 5-O-methylvisammioside 4. sec-O-glucosylhamaudol 5. psoralen 6. imperatorin

A. mixed reference solution B. sample solution.
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Tab.2 Linear equations and correlation coefficients for retention time on different columns
Column No. Column Liner equation r
Col. 1 Agilent 5 HC CI18 Y=1.101 1X-1.473 8 0.998 7
Col. 2 Agilent ZORBAX Eclipse XDB C18 Y=0.993 8X +2.996 1 0.996 0
Col. 3 Phenomenex Luna C18(2) Y =1.005 6X -0.200 6 0.999 9
Col. 4 Waters Xbridge C18 Y=1.0199X +3.146 8 0.990 9
Col. 5 SVEA A585V3 SVETA C18 Opal Y=0.938 5X -0.388 9 0.997 8
Col. 6 Agilent ZORBAX Eclipse Plus C18 Y=1.036 6X+0.7457 0.999 0
Col. 7 SHISEIDO CAPCELL PAK C18 Y=1.1043X-2.975 4 0.995 1
Col. 8 Exmere Exsil Mono 100 C18 Y=0.9422X-0.493 0 0.996 8
Col. 9 FLM Titank C18 Y=0.986 2X -2.400 2 0.995 4
Col. 10 Dikma Diamonsil C18 Y=0.984 3X -0.426 4 0.999 4
Col. 11 Waters Symmetry C18 Y=0.990 4X +1.680 1 0.998 7
Col. 12 AkzoNobel KromaSilR 100-5-C18 Y=0.9813X-0.557 1 0.999 2
Col. 14 Agilent ZORBAX Eclipse Plus C18 Y=0.9879X +1.942 1 0.998 3
Col. 15 Agilent5 TC C18 Y=1.004 5X -2.556 5 0.996 1
Col. 16 GL Sciences InertSustain AQ-C18 Y=0.962 1X -2.960 9 0.990 5
Col. 17 Dikma Inspire C18 Y=0.997 4X +1.202 9 0.999 3
Col. 18 SHISEIDO CAPCELL PAK C18 MGII Y=1.016 6X -1.366 4 0.999 2
Col. 19 CAPCELL PAK MG C18 Y=0.991 3X -0.256 8 0.999 9
Col. 20 Zafex Sufex JX-C18 Y=1.018 5X +1.801 4 0.995 2
Col. 21 Agilent Extend C18 Y=0.987 0X +4.205 3 0.991 7
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Tab.3 Ten optimization options

Column Aty/  Prediction Coincidence
No. Combination min  accuracy/% rate/ %
1 1-6 1.06 100 100
2 15 1.087 100 100
3 26 1.09 100 100
4 25 1172 100 100
5 14 1.46 100 100
6 56 1.612 100 97.5
7 36 1.643 100 98.33
8 24 1.733 100 100
9 35 1.908 100 96. 67
10 4.6 2.083 100 90. 83

4 g
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Tab. 4  Absolute Deviation of predicted retention times for different components using dual-standard linear calibration method

Column No. Prim-0-glucosylcimifugin -~ Cimifugin ~ 5-O-methylvisammioside Sec-0-glucosylhamaudol Psoralen Imperatorin
Col 1 0 0.564 6 1.641 6 0.262 6 -0.446 8 0
Col 2 0 -1.473 -3.033 0.459 4 0.163 3 0
Col 3 0 0.092 27 -0.114 0.388 6 0.2239 0
Col 4 0 -2.183 -3.813 1.916 0.747 6 0
Col 5 0 0.621 8 0.559 17 -1.83 -0.789 1 0
Col 6 0 -0.557 -0.6727 1. 128 0.119 1 0
Col 7 0 0. 1887 2.514 2.392 2.502 0
Col 8 0 0.833 6 1. 168 —-1.898 -0.922 0
Col 9 0 1.549 2.626 -1.178 -0.043 18 0
Col 10 0 0.512 0.8917 -0.050 63 -0.289 6 0
Col 11 0 -0.081 83 -1.611 0.478 5 0.089 17 0
Col 12 0 0.636 8 1.025 -0.602 6 -0.264 3 0
Col 14 0 -0.772 7 -1.884 0.1229 0.599 7 0
Col 15 0 1.264 2. 656 -0.446 8 -0. 606 0
Col 16 0 2. 145 3.295 -2.062 -0.5186 0
Col 17 0 -0.584 1 -1.1 0.434 6 0.144 6 0
Col 18 0 0.6119 1. 396 0.1516 -0.008 598 0
Col 19 0 0.314 8 0. 342 -0.268 7 -0.114 2 0
Col 20 0 -1.578 -2.554 1. 642 -0.296 2 0
Col 21 0 -2.204 -4.487 0.5851 0.189 8 0
HH - 0.9752 1. 869 0.9377 0.457 9 -
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Tab.5 Absolute Deviation of predicted retention times for different components using relative retention time method

Column No. Prim-0-glucosylcimifugin Cimifugin 5-0-methylvisammioside Sec-0-glucosylhamaudol Psoralen Imperatorin
Col 1 0.502 6 0.854 5 1.779 0 -0.820 1 -0.897 4
Col 2 -1.293 -2.598 -4.068 0 -0.163 8 0.2213
Col 3 0.063 57 0.038 5 -0.238 8 0 -0.2389 -0.76
Col 4 -1.232 -0.712 6 - 0 -1.251 -2.412
Col 5 0.503 1.527 1.7 0 1. 341 3.132
Col 6 -0.508 1 -1.207 -1.42 0 -1.011 -1.607
Col 7 1. 067 0.407 9 1.929 0 -0.451 -4.804
Col 8 0.393 3 1. 697 2.321 0 1.313 3.383
Col 9 1. 101 2.676 3.769 0 1.152 1.25
Col 10 0. 086 89 0.718 1 1. 175 0 0.293 9 0.876 6
Col 11 -0.794 4 -1.542 -2.292 0 -0.340 3 -0.221
Col 12 0.145 8 0.915 1.388 0 0.424 7 1. 009
Col 14 -0.869 6 -1.47 -2.488 0 0.618 0.503 5
Col 15 1.072 2. 141 3.394 0 -0.265 -0.102 4
Col 16 1. 509 - -0.658 4 0 1. 681 2.616
Col 17 -0.604 4 -1.149 -1.64 0 -0.2629 -0.2956
Col 18 0.4915 0.922 8 1. 581 0 -0.266 7 -0.689 9
Col 19 0. 087 48 0.4519 0.509 9 0 0.1872 0.4256
Col 20 -0.616 9 -2.39 -3.492 0 -2.036 -2.403
Col 21 -1.709 -1.395 - 0 -0.2217 0.3235
B 0.7325 1. 69 2.573 - 0.717 1.397

6 WUBRENER IE 125 P B I ) i 1)LLK

Tab. 6 Comparison between dual-label linear calibration method and relative retention time method

Column Dual-standard linear calibration method Relative retention time method
No. Numbers of matching peaks ~ Mean AD/min  Coincidence rate/%  Numbers of matching peaks ~ Mean AD/min  Coincidence rate/%
Col 1 6 0.486 6 100 6 0.808 9 100
Col 2 6 0.854 8 100 6 1.391 100
Col 3 6 0.136 5 100 6 0.223 3 100
Col 4 6 1.443 100 4 3.413 66. 67
Col 5 6 0.633 4 100 6 1.367 100
Col 6 6 0.426 1 100 6 0.958 7 100
Col 7 6 1.266 100 6 1.443 100
Col 8 6 0.803 5 100 6 1.518 100
Col 9 6 0.899 4 100 6 1. 658 100
Col 10 6 0.366 6 100 6 0.5251 100
Col 11 6 0.499 5 100 6 0.864 8 100
Col 12 6 0.421 4 100 6 0.647 1 100
Col 14 6 0.563 2 100 6 0.991 6 100
Col 15 6 0.828 8 100 6 1.162 100
Col 16 6 1.337 100 4 3.698 66. 67
Col 17 6 0.377 2 100 6 0.658 6 100
Col 18 6 0.361 3 100 6 0.658 7 100
Col 19 6 0.173 3 100 6 0.277 100
Col 20 6 1.012 100 6 1.823 100
Col 21 6 1.244 100 4 2.97 66. 67
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Tab.7 Comparison of absolute retention time deviations between dual-label linear calibration method and relative retention time

method on a new chromatographic column

Method 1 2 3 4 5 6
Dual-standard linear calibration method - 0.453 1 0.596 9 -0.347 3 0.333 1 -
Relative retention time method 0.429 1 0.859 3 0.988 8 - 0.66 4 0.276
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