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Quantitative research of multiple active components in Yixinshu Tablet based on
ultra performance liquid chromatography-quadrupole/orbitrap high resolution
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Abstract: Objective To establish a quantitative method of 11 active components (chlorogenic acid, rutin, caffeic acid, ferulic acid,
rosmarinic acid, salvianolic acid B, salvianolic acid A, tanshinone I, cryptotanshinone, levistolide A, and tanshinone II,) in Yixinshu
Tablet based on ultra performance liquid chromatography-quadrupole/orbitrap high resolution mass spectrometry. Methods The
column was BEH Cg (50 mm x 2.1 mm, 1.7 um) and the mobile phase was consisted of acetonitrile-water (containing 0.1% formic
acid) at a flow rate of 0.2 mL/min with gradient elution; Mass spectrometer conditions: electrospray ionization source (ESI) and parallel
reaction monitoring (PRM) were used to perform the determination. Results Under the optimized conditions, chlorogenic acid, rutin,
caffeic acid, ferulic acid, rosmarinic acid, salvianolic acid B, salvianolic acid A, tanshinone I, cryptotanshinone, levistolide A, and
tanshinone I, all showed good liners (» > 0.999 5) in the ranges of 0.3—3.0, 0.000 5—0.005 0, 0.01—0.10, 0.04—0.40, 0.1—1.0,
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5.0—50.0, 0.2—2.0, 0.1—1.0, 0.1—1.0, 0.004—0.040, and 5.0—50.0 pg/mL, respectively; The results of the accuracy, the
repeatability and stability all reached the standards; The recoveries were ranged from 99%—102% and RSDs were below 3%; The
results of the content in different batches were 217.80—502.25 pg/g (chlorogenic acid), 0.50—0.59 pg/g (rutin), 8.45—13.54 pg/g
(caffeic acid), 2.61—3.56 pg/g (ferulic acid), 66.70—188.56 ng/g (rosmarinic acid), 4 002.53—8 793.80 pg/g (salvianolic acid B),
158.04—321.65 pg/g (salvianolic acid) A, 127.72—612.48 ng/g (tanshinone I), 75.56—285.70 pg/g (cryptotanshinone), 2.68—3.98
ng/g (levistolide A), and 2 921.86—6 085.88 pg/g (tanshinone I1,), orderly. Conclusion The methods established are proved to have
a high sensitivity and accuracy; The results of methodology can conform to the relevant requirements and the methods can have a rapid
determination for the multiple active components in Yixinshu Tablet; The research also provides a new scientific basis and reference for
the quality assessment at the same time.

Key words: ultra performance liquid chromatography-quadrupole/orbitrap high resolution mass spectrometry; Yixinshu Tablet;
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1.0 min, 15%~40%Z.i5; 1.0~3.5 min, 40%~70%
2 3.5~5.0 min, 70%~100% Z.Ji&; 5.0~8.0 min,

Fz1 1N MEURDHRESTSH
Table 1 MS/MS parameters of 11 components

100% 2 AR E 0.2 mL/min; #EFEE 5 ul; A+ J853 a1 dmin EEETX (mlz)
i 40 C. SR CiHigO, 270 353.08—191.05
22 FRIESH =R CHyO1s 279 611.16—303.04
55784 HESI (heated ESD), B AR & R CoHg0,4 2.80  179.03—135.04
10 uL/min, HBVSEIE 300 C, B TALMEILE B BERR CioHiOs 295 195.06—145.02
320 C; IEE R ST E 40 uL/min, W IR CisHigOg 298 359.07—161.02
ZHME 3.50 kV; AEFRRA: BEEBPRE 38 PR B CyHi0  3.01 717.14—519.09
uL/min, Wi% Lk 2.80 kV. “ZFRESHEAN FHIIR A CyHpOyo  3.08  493.11-295.06
17 500, JSifabtb@ HSEfEwEN 2, RN T2 1 CigHip0;  5.54  277.08—178.07
20, 30, 40eV. HAMEIESHNK 1: R BIEE CiHxO3 557 297.14-254.07
N N S, NN N . ' 32,
WEAAET 11 FhAFdll Bl o IR SRS 7 e e e — 2 BCHANAE A CogHpO4 600 381.20—191.10
R, WK 1. FFHZH 10, C1oH;50; 6.10 295.13—277.12
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Fig. 1 Extracting ion chromatograms and MS/MS of 11 components
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2.3 REXRAIBRIEIE

HUERIETR . 7T MRS . FBRRR . IRIE IR
FHRER By FHRE A PESE 1. BRAFSER B4 H
MBS A PESE 1, WSS R, K%RE, 70
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50.00 ug/mL. FHBER A 2.00 pg/mL. F+ZHH 1 1.00
pg/mL. BP0 1.00 pg/mL. K4UHAEE A 0.04
ug/mL. FFZ 1, 50.00 pg/mL T8 A % I i il 83
24 HiXSEAERNEIE

HUAS i 10 Jr, ZBREEER S, W40 EZ) 1.0 g,
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0.08. 0.10 pg/mL. Fi[ZEFR 0.04. 0.08. 0.16 0.24.
0.32. 0.40 pg/mL. IEFER 0.10. 0.20, 0.40. 0.60.

0.80~ 1.00 pg/mL. S} B 5.00. 10.00. 20.00.
30.00. 40.00. 50.00 pg/mL. FHEYEZ A 0.20. 0.40.
0.80. 1.20. 1.60. 2.00 ug/mL. F}Zf{ 10.10. 0.20.
0.40+ 0.60+ 0.80. 1.00 pg/mL. [&]}ZH{ 0.10, 0.20.
0.40. 0.60. 0.80- 1.00 ug/mL+ K4 AN EE A 0.004.
0.008. 0.016. 0.024. 0.032. 0.040 pg/mL. F}ZH
114 5.00. 10.00. 20.00. 30.00. 40.00. 50.00 pg/mL.
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WAL A W) AE T &R FE S N R 1k R R AT,
r=0.999 5.
26 EHEER

i “247 TR J7 gl AL s (S
20160708), HELEHEFE 6 K, 4R IR, GEER. 1
T UmHERR . FERER . RIEHIR. FHRIER B. P
% A FEZE I BRPHZSE. BCYHNER AL FHS
il 11, VTR Y RSD 735124 2.04%- 2.32%- 1.53%-
2.51%- 1.94%- 1.47%- 1.81%- 2.32%- 1.99%- 2.44%.
2.57%, 25 RFTIERG L R IF.
27 EEMER

AR ST 6 4y (JibS 20160708), 43Jilidk
FEME H SRR 40, ISR RER 7T+ Wk
R BIZRER . RIEEIR. FHIER By FHRIR AL
Z 1. BPHSER. BCYANES A FFSE L 1
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Table 2 Liner regressions, correlation coefficients, liner ranges, and LOQs of 11 compounds

o EEWEE: r L PETE /(g mL ™) LOQ/(ng mL™")
LR IR Y=820X10" X+8.18 X 10° 0.999 5 0.30~3.00 0.410
T Y=7.57%X10% X+1.12X10° 0.999 7 0.000 5~0.005 0 0.008
WA R Y=4.46X10% X+1.41Xx10° 0.999 6 0.01~0.10 0.044
i 28 iR Y=1.99X107 X+8.49x10* 0.999 7 0.04~0.40 0.641
HEHER Y=2.07X10% X+4.80X10° 0.999 8 0.10~1.00 0.158
PR B Y=2.77%X10° X+3.29X10° 0.999 5 5.00~50.00 5.624
FHHER A ¥Y=5.79X10" X+1.59 X 10° 0.999 7 0.20~2.00 1.019
FFEH T Y=5.38X10° X+4.89X10° 0.999 6 0.10~1.00 13.965
(PR Y=1.16X10% X+2.48 X 10° 0.999 6 0.10~1.00 0.247
R4 B A Y=5.81X10° X+5.11 X 10° 0.999 5 0.004~0.040 0.845
P21 11, Y=1.13X10" X+1.42X10’ 0.999 5 5.00~50.00 0.004




)

Chinese Traditional and Herbal Drugs

F4A8E H10H 2017ES H * 1981

142.63. 4433.43. 326.42. 614.79. 284.14. 3.92.
6 064.43 pg/g, RSD 43714 2.14%. 1.94%. 1.82%-
2.27%2.12%- 1.34%- 1.88%- 2.10%- 2.09%- 2.13%-
2.48%, KIZHIEEIERL .
2.8 REMIRAIE
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2.9 fNEEEULERIRIE
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FHZR 1L, (T35 BIEE 5351 101.84% 100.34%
100.45%. 100.63%- 99.80%- 100.00%-. 100.70%-
100.91%-+ 99.55%-. 99.28%-. 100.23%, RSD 4}l
1.54%12.99%- 1.55%-2.30%- 2.87% 3.19%+ 2.24%.
2.26%- 2.47%- 1.87%- 2.45%, ERKH, ZHiE
L1 PR AR RS P S AR B SR AT
210 HAEEME
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Table 3 Determination of 11 components (r = 3)

B (ugg ™)

ek SREIR T o BT AR RIE AR FH % B
20160708 502.25+3.46 0.580£0.009 13.5440.17 3.56+0.04 145.08+1.77 4402.88+11.35
20160720 217.801+4.30 0.500£0.006 11.28£0.03 2.611+0.02 188.56+0.97 8 793.801+44.58
20151004 434.14+7.54 0.59040.008 8.45+0.17 3.13£0.02 66.701+0.92 4 002.53+61.03

ek REDH/(ugg™h

FHR A FHEW 1 SO R ] B4 A AR A FHEWA 11,
20160708 321.65+4.11 612.48+7.39 285.701+3.36 3.98£0.05 6 085.884+21.90
20160720 306.81%+3.75 127.724+1.18 75.56£0.98 2.68+£0.01 2921.86+54.79
20151004 158.0442.60 162.344+2.17 127.78 £0.66 3.89£0.06 4177.40+37.86
3 g —E MR PR AR SR A T A e 2 HE RS PRM
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TEHAT B R S B, AR SEIG BT
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