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Screening and Determination of Effective Components in Shensong Yangxin Capsules Based on Network
Pharmacology and HPLC-MS/MS Analysis
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Medicine Quality and Technology Innovation Center, Shijiazhuang University, Shijiazhuang 050035, China; 2. Shijiazhuang Key Labo-
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Co. , Lid. , Shijiazhuang 050035, China; 4. The Fourth Hospital of Shijazhuang, Shijiazhung 050011, China)

ABSTRACT ;: OBJECTIVE To construct a multi-dimensional network system of “component-target-disease” , find the quality mark-
ers related to the efficacy of Shensong Yangxin capsules, and establish an efficient and rapid determination method. METHODS The
pharmacodynamic substances selected by network pharmacology were used as quality markers and a novel HPLC-ESI-MS/MS method
was developed. During the development of the method, multiple-reaction monitoring scanning and a multi-periods program were applied
for quantification by switching electrospray ion source polarity between positive and negative modes at appropriate time points in a single
run. Chromatographic separation was performed on a Waters C,3 column with linear gradient elution of 0. 1% formic acid aqueous solu-

tion and acetonitrile at a flow rate of 0.8 mL  min~'.

RESULTS According to the results of network pharmacology, twenty com-
pounds with high contribution were selected as quality markers for content determination. The results of methodological verification
showed that all calibration curves had good linearity (> >0.991 1) within the test ranges. The precision, accuracy and stability of the
method were all satisfying. CONCLUSION The analytical method is simple, rapid, specific and reliable, which is useful for phar-
macodynamic substance screening and comprehensive quality evaluation of Shensong Yangxin capsules.

KEY WORDS: network pharmacology; HPLC-MS/MS; Shensong Yangxin capsule; MRM; polarity switching technology
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Tab.1 Mass parameters of the analytes in Shensong Yangxin capsules(SSYX)

No. Analyte My tg/min Selected ion MS1 MS2 DpP/V CE/V
1 Berberastine 322 8.44 [M]+* 322.1 307. 1 48 39
2 Berberine 336 9.55 [M]* 336. 1 320. 1 52 45
3 Epiberberine 336 6.99 [M]* 336. 1 320. 1 52 45
4 Loganin 390 4.56 [M+NH,]* 408.2 229.1 30 12
5 Morroniside 406 3.96 [M+NH,]* 424.2 227.1 26 18
6 Paeoniflorin 480 7.19 [M+NH,]* 498. 4 179.0 20 20
7 Spinosin 608 6.88 [M+H]* 609. 2 327.2 60 30
8 Quercetin 302 10. 47 [M-H]~ 301.0 150.9 -55 -22
9 Salvianolic acid A 494 12.09 [M-H]~- 492.9 295.0 -80 -23

10 Salvianolic acid B 718 12. 50 [M-H] "~ 717.1 519.1 -60 -30

11 Ginsenoside Rbl 1109 11.75 [M-H]~ 1107.7 88.9 -95 -100

12 Ginsenoside Rd 947 12.57 [M-H]~ 945. 6 88.9 -110 -85

13 Ginsenoside Re 947 10.73 [M-H]~ 945. 6 88.9 -110 -85

14 Ginsenoside Rf 801 12.21 [M-H] "~ 799.5 59.0 -100 -100

15 Ginsenoside Rgl 801 10. 76 [M-H] "~ 799.5 59.0 -100 -100

16 Ginsenoside Rg2 785 12. 64 [M-H] - 783.6 475.4 - 100 -100

17 Notoginsenoside R1 933 10. 49 [M-H] - 931.7 59.0 - 100 -95

18 Deoxyschizandrin 416 20. 03 [M+H]* 417.2 316.2 46 34

19 Schisandrol A 432 16. 16 [M+H]* 433.2 415.0 20 10

20 Schisantherin A 536 18.15 [M+H]* 537.2 415.2 30 15

2.3 B A Disease Compounds
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ZE B R, 0. 22 pum GLALUERE T8, RIAS 199 647
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OB (B 2) o B D0 5 RS SAHSC IR A Tk & mE HRAS
WL 67 T, ¥ 67 FiL G5 1S MELHESA ALB VEGFA
Cytoscape 3.7. 1w F 3" 25 b4 -1 408 25 -9 AH Ace  TPS3
SKHE ZHE M 2 1 (] 3) o FEF B4 Al il i xR
at AT ARASPE I, BEBE (AR = 10 20 RL G WITE R m2 sniromagom s E
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Fig. 3 The " herb-component-target-disease” network of SSYX in the treatment of arrhythmia
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Fig. 4 Representative extracted ion chromatograms of the analytes in SSYX
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Tab.2 The linearity, LODs and LOQs of the analytes in SSYX

SR 20 FhREINAL A9 B TAEXT R SR AV, A
Bt A5 BE A R , il 5 R B TR A5 X B VR, 4207
S B8 T A R T 2% 10 R 52, 43 1) AR 0 Ak
B BE (X)) R A, 6 T BB AL (Y) A4k
FRAEATLAE T, 2 b v M 2 . 45 9 4% 155 000
FEIAE (1 T8 N LA R A R 56 &, M6 R R
(r*>0.991 1) g4 5003 2. BRI A X B A
T — R, 2 SR T B A B, AR IR 1L 301
AR fE M L 100 1 S PR, 253 2,20
Tl 0 4 0 A o IR T 2 i BR 0 B T 26.5 ng -
mL ™ f1 132 ng - mL ™", RHIE_ LA 444 F, B
A R

HR

Analyte Regression equation Concentration range/pg * mL ™! 2 LOD/ng + mL~! LOQ/ng - mL~!
Berberastine Y =4.09¢5X +7. 24¢3 0.047-1. 52 0.994 2 1.88 9.40
Berberine Y =7.5eX +3.27¢* 2.43-38.92 0.991 2 3.80 19.0
Epiberberine Y =5.19¢0X +2. 52¢* 0.108-13.78 0.991 1 4.32 21.6
Loganin Y =5.21e*X - 186 0.110-28. 08 0.997 5 5.50 27.5
Morroniside Y =3.92¢*X - 199 0. 132-33. 68 0.997 8 5.28 26.4
Paeoniflorin Y=5.9¢*X -31.3 0.422-27.0 0.996 8 2.64 13.2
Spinosin Y =5.47e*X -8.74 0.051-13. 12 0.998 9 1.02 5.10
Quercetin Y =1.32e*X =50 0.053-6. 79 0.995 7 5.30 26.5
Salvianolic acid A Y =4.89¢*X - 610 3.11-49. 68 0.996 5 19.4 97.2
Salvianolic acid B Y =1.69¢*X - 162 2.12-33.92 0.994 6 26.5 132
Ginsenoside Rbl Y =2.08e*X -82.8 0.102-26.2 0.993 0 2.04 10.2
Ginsenoside Rd Y =3.33¢*X +70. 3 0.105-6. 74 0.995 5 2.10 10.5
Ginsenoside Re Y =2.28e*X -52.7 0. 054-6. 87 0.997 4 2.16 10.8
Ginsenoside Rf Y=1.28¢°X -273 0.073-9.31 0.997 8 2.92 14.6
Ginsenoside Rgl Y =3.56e*X -84 0.112-7.17 0.9925 2.24 11.2
Ginsenoside Rg2 Y=1.95¢°X - 118 0.061-1.94 0.997 9 2.44 12.2
Notoginsenoside R1 Y =5.55e*X + 111 0.056-7. 14 0.997 6 2.24 11.2
Deoxyschizandrin Y =3.2e¢%X -415 0.110-28. 12 0.998 2 0.55 2.75
Schisandrol A Y =4.59¢°X - 145 0.013-1. 61 0.997 3 0.52 2.60
Schisantherin A Y =4.55¢*X +128 0.114-29.24 0.993 0 1.14 5.70
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Tab.3 Precision and accuracy of the method for the analytes in SSYX

Precision/ % Accuracy
Analyte Repeatability Intra-day m( Original ) m( Spiked) m(Found) Recovery RSD
RSD RSD /g /ng /g /% /%
Berberastine 1.78 1.35 3.11 3.25 6.31 98. 30 3.65
Berberine 3.68 2.56 134. 06 136. 20 269. 16 99. 19 2.05
Epiberberine 2.42 1.98 32.79 35. 64 68. 50 100. 20 1.91
Loganin 1. 56 2.12 74.59 75.38 147.79 97.10 1.36
Morroniside 1.48 1.09 58.13 58. 64 116.71 99. 89 2.72
Paeoniflorin 0.97 1.34 198. 89 200. 28 398.52 100. 17 2.24
Spinosin 0.99 1.57 24.29 25.52 49.16 97. 44 1.31
Quercetin 1.56 2.24 3.06 3.12 6.25 102. 26 1.48
Salvianolic acid A 2.42 2.01 154.74 160. 45 311.55 97.73 1.70
Salvianolic acid B 2.16 3.85 316.25 320. 36 625.02 96. 38 0. 86
Ginsenoside Rbl 1.98 1.27 61.52 62.78 126.24 103. 09 1.40
Ginsenoside Rd 2.05 1.78 15. 10 15.22 30. 39 100. 46 2.94
Ginsenoside Re 1.74 2.33 29.90 30. 82 60. 85 100. 43 2.40
Ginsenoside Rf 1.93 2.01 12.82 13.32 25.90 98.21 2.44
Ginsenoside Rgl 1.85 2.22 29. 65 30. 12 59. 67 99. 66 1.88
Ginsenoside Rg2 2.86 1.97 3.37 3.58 6. 88 97. 86 2.25
Notoginsenoside R1 1.99 2.07 4.27 4.42 8.75 101. 49 2.01
Deoxyschizandrin 3.45 2.16 38.90 40. 26 78.94 99. 45 1.98
Schisandrol A 2.11 1.58 0.372 0.42 0.796 100. 94 2.36
Schisantherin A 1.98 1.04 26. 94 28.36 55. 64 101.21 2.45
T IOHSMFCREEE T 20 HENHHELE. pg- g
Tab.4 Contents of 20 constituents in 10 batches of SSYX samples. wg + g™’

Compound Sl S2 S3 S4 S5 S6 S7 S8 S9 S10
Berberastine 30.8 50. 4 45.5 38.7 53.2 45.5 40.5 37.5 36.5 43.4
Berberine 1324 1 049 1294 1294 1483 1584 1347 1348 1456 1453
Epiberberine 323.9 205. 6 366.7 330.4 405.3 364.5 302.5 345.8 304.5 345.6
Loganin 736.7 430.5 685.7 628. 6 798.5 684.5 563.7 535.6 540. 4 509. 5
Morroniside 574.2 403.7 759.7 439.4 450. 6 420.5 587.4 439.5 295.6 345.6
Paeoniflorin 1954 1 647 2 750 2612 3085 1 896 2 584 2 894 3 058 3045
Spinosin 239.9 205. 6 257.5 320.4 301.6 246.5 259.6 235.7 205. 4 234.0
Quercetin 30.2 31.6 55.7 70.3 60.3 43.6 58.6 46.5 47.5 80. 4
Salvianolic acid A 1 528 1 447 1274 1 745 1653 1 204 1 845 1365 1 574 1769
Salvianolic acid B 3123 5394 6128 5 869 6 035 5392 5893 5 862 5893 5931
Ginsenoside Rbl 607. 6 550. 6 495.6 659. 6 578. 4 585.6 604. 5 607.5 649.0 634.8
Ginsenoside Rd 149.2 120. 4 119.3 120. 4 87.8 83.3 119.4 78.3 104.5 103.6
Ginsenoside Re 295.3 234.6 293.4 234.6 203.6 264.5 249.5 252. 4 301. 4 245.6
Ginsenoside Rf 126.6 106.7 137.2 119.4 123.5 120.5 104.5 115.6 104.5 108.5
Ginsenoside Rgl 292.9 256. 8 284.5 300.5 304.6 320.5 285.5 324.6 307.5 279.4
Ginsenoside Rg2 33.3 32.6 36.5 34.6 36.5 32.5 34.5 25.8 30.5 38.7
Notoginsenoside R1 42.1 40.6 40.5 40.6 46.8 54.5 46.7 46.2 45.6 42.8
Deoxyschizandrin 384.2 454.5 394.5 587.5 403.7 554.6 375.4 373.5 347.6 479.6
Schisandrol A 3.67 4.45 4.44 6.87 4.76 5.76 5. 60 5.86 6.32 7.68
Schisantherin A 266. 1 368. 8 239.5 497.6 205. 6 430.5 376.5 284.5 430. 4 403.3
Total 12 066 13 034 15 662 15 949 16 321 14 333 15 683 15224 15 738 16 100
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