* 402 - ¢ %% Chinese Traditional and Herbal Drugs #550% 2 28] 201951 A

HPLC-ESI-MS/MS [EETNE I\ =B 5 9 a2

KWL, 3ram 2, BT

1. REERKEE ER, Kid 300210
2. EREFRREPES#R, EX 410016
3. REZyWymt ki, K 300193

# E: BR #5177 HPLC-ESI-MS/MS & RIS UE \ B 26 BE A SRR K 500 BhMR o PR hk . A2 BTERIR. H .
WS BIEACHETE . AARNER | FEER C9MAE MM 7. FHiE  HPLC iERA A Waters Atlantis T3 44
(150 mmXx4.6 mm, 3.0 um), ViLANAHAFEL-0.1% F BRKIEWH, BEEEVEML, AFAE 0.5 mL/min, #iFEE 10 pl; JEik R A
BB ST MR (ESI), @il 2 RN (MRM) [R5 BEAL T 9 g ol kT E Bt £8R )\
BB O RivE RO SRR K 5. B SR REEAR . ATZGEE. BUBEER. H . e, BRI . AARWES | Aok
LW C B IETE 43 514 0.04~40.00 pg/mL (r=0.999 2). 0.04~40.00 pg/mL (r=0.999 3). 1.0~100.0 pg/mL (r=0.999 1).
0.2~20.0 pg/mL (r=0.999 6). 0.2~20.0 pg/mL (r=0.997 5). 0.05~5.00 pg/mL (r=0.999 4), 0.1~10.0 pg/mL (r=0.999 4).
0.1~10.0 ug/mL (r=0.999 2). 0.1~10.0 pg/mL (r=0.999 2), “F-HJ I EU K /3519 99.7%. 98.1%. 98.5%. 101.5%- 99.5%.
98.4%. 99.1%. 101.2%. 100.1%, RSD {E4>%1%9 0.52%. 0.64%. 1.08%. 1.12%. 0.39%. 0.74%. 0.91%. 0.54%. 0.47%.
9 fIL\E 25 BEALRE S P 9 R 2R 4 1 R B2 543 A 0.423~0.752, 0.505~0.722. 0.613~1.300. 0.102~0.184. 0.195~
0.255. 0.021~0.035. 0.034~0.072. 0.039~0.063. 0.051~0.095 mg/g. Z&5¥& JREMHTkfia. REUER. LRt
U, AIRCAFART . AFAFHR )\ 28 B H A 80853 0 K o &4 1

KR N\ BRUKTM; RSB AT PR, BT RS BEHET: aRAER L BE
% C; HPLC-ESI-MS/MS

hE 2S5 R286.02 XEkPRES: A XEHRE: 0253 - 2670(2019)02 - 0402 - 06

DOI: 10.7501/j.issn.0253-2670.2019.02.019

Simultaneous determination of nine bioactive components in Bazhen Yimu Pills
by HPLC-ESI-MS/MS

SONG Shan!, GUO Hong-li2, KANG Jiang-peng®

1. The Second Hospital of Tianjin Medical University, Tianjin 300210, China

2. College of Traditional Chinese Medicine, Chongging Medical University, Chongging 410016, China
2. Tianjin Institute of Pharmaceutical Research, Tianjin 300193, China

Abstract: Objective To develop and validate a high performance liquid chromatography coupled with electrospray tandem mass
spectrometry (HPLC-ESI-MS/MS) method for simultaneously qualitative and quantitative determination of nine major bioactive
components (stachydrine hydrochloride, leonurine hydrochloride, paeoniflorin, ferulic acid, liquiritin, lobetyolin, verbascoside,
atracylenolide I, and polyporenic acid C) in Bazhen Yimu Pills (BYP). Methods The chromatographic separation was performed
on an Waters Atlantis T3 column (150 mm =<4.6 mm, 3.0 um) with a gradient elution of methanol and 0.1% formic acid in water at a
flow rate of 0.5 mL/min, and the injection volume was 10 uL. The nine major bioactive components were detected using an
electrospray ionization source in negative ionization mode (ESI”) and quantified by multiple reaction monitor (MRM) scanning at the
same time. Results The linear ranges of stachydrine hydrochloride, leonurine hydrochloride, paeoniflorin, ferulic acid, liquiritin,
lobetyolin, verbascoside, atracylenolide I, and polyporenic acid C were 0.04—40.00 pg/mL (r = 0.999 2), 0.04—40.00 pg/mL (r =
0.999 3), 1.0—100.0 pg/mL (r = 0.999 1), 0.2—20.0 pg/mL (r = 0.999 6), 0.2—20.0 pg/mL (r = 0.997 5), 0.05—5.00 pg/mL (r =
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0.999 4), 0.1—10.0 pg/mL (r = 0.999 4), 0.1—10.0 pg/mL (r = 0.999 2), 0.1—10.0 pg/mL (r = 0.999 2), and the average recoveries
were 99.7% (RSD = 0.52%), 98.1% (RSD = 0.64%), 98.5% (RSD = 1.08%), 101.5% (RSD = 1.12%), 99.5% (RSD = 0.39%), 98.4%
(RSD = 0.74%), 99.1% (RSD = 0.91%), 101.2% (RSD = 0.54%), and 100.1% (RSD = 0.47%), respectively. The content of nine batches
of the nine major bioactive components were 0.423—0.752, 0.505—0.722, 0.613—1.300, 0.102—0.184, 0.195—0.255, 0.021—0.035,
0.034—0.072, 0.039—0.063, and 0.051—0.095 mg/g, respectively. Conclusion The developed method is simple, specific, and
sensitive, and it can be applied for the determination of nine major bioactive components and the quality control of BYP collected from
different production batches.
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Table 1 HPLC-ESI-MS/MS data of nine effective components in BYP

2oy tr/min  FXTHRE —ZUREE (mlz) G (mfz) EEHRIE (DP)YV il fiE L (CE)V
R KT 35 179.6 143.0 83.1 -40 -20
N EnREAR ] 41 347.8 311.0 196.1 -70 -30
SEohz 47 480.5 525.1 327.1 -60 -10
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EEN: 9.8 4184 417.1 255.0 -100 -28
SR 10.6 396.4 441.2 178.9 -100 -12
B 12.9 624.6 623.3 161.0 -65 —42
HAR NS | 13.7 230.3 229.1 213.1 -60 -30
HER C 18.6 482.7 481.5 419.5 -130 -50
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Fig. 1 Total-ion chromatograms of mixed reference substances (A), samples (B) and second mass spectrum of reference

substances (C)
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Table 2 Calibration curves, LOD, and LOQ of nine effective components in BYP

2oy A cyap r VU E/ (ug-mLh) 6 H R/ (ng-mLY) EEPR/(ng-mL™Y)
ERERIK T3 Y=255.3 X+6.237 0.999 2 0.04~ 40.00 0.324 0.884
EhTR 2 BEFLAR Y=3.674 X+21.64 0.999 3 0.04~ 40.00 0.421 1.328
AU Y=344.1 X—10.35 0.999 1 1.00~100.00 0.266 0.752
P ZL AR Y=122.6 X+1.289 0.999 6 0.20~ 20.00 0.338 0.984
HEH Y=88.24 X+4.287 0.999 5 0.20~ 20.00 0.359 1.101
WS Y=100.8 X+128.0 0.999 4 0.05~ 5.00 0.328 0.991
BEIEE Y=155.4 X+20.17 0.999 4 0.10~ 10.00 0.402 1.186
FIAR IS | Y=44.28 X+30.22 0.999 2 0.10~ 10.00 0.425 1.258
AW C Y=78.26 X—9.421 0.999 2 0.10~ 10.00 0.367 1.067
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0.072. 0.039~0.063. 0.051~0.095 mg/g. H:HH
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Table 3 Quantitative determination of nine components in BYP (X £s,n=3)

J U (mg-g )

i BE R BERC  AARAEEL  AHE

SRIRKTRI 1R R 75 BE R

WHIHE  BEERE  HEE

S1 0.102+0.003 0.082+0.001 0.050+0.001 0.811+0.004 0.423+0.005 0.505+0.003 0.035+0.001 0.061+0.002 0.212+0.004
S2 0.124+0.003 0.089+0.001 0.044+0.001 0.925+0.003 0.456£0.005 0.56140.004 0.031+0.001 0.069+0.002 0.231+0.005
S3 0.115+0.002 0.0760.001 0.041+0.001 0.836+0.002 0.537£0.001 0.54240.003 0.039+0.001 0.072+0.001 0.205+0.005
S4 0.169%£0.001 0.095+0.002 0.039+0.001 1.254+0.001 0.699+0.004 0.635+0.002 0.025+0.002 0.044+0.002 0.195+0.003
S5 0.158+0.002 0.088+0.001 0.047£0.002 1.237+0.004 0.752+0.003 0.666+0.001 0.021+0.002 0.049+0.001 0.206+0.004
S6 0.165+0.001 0.074+0.001 0.052+0.002 1.300+0.003 0.716+0.001 0.671+0.002 0.028+0.002 0.052+0.003 0.211+0.003
S7 0.184%£0.001 0.055+0.001 0.061+0.001 0.613+0.001 0.564+0.002 0.714+0.002 0.029+0.002 0.038+0.002 0.246 +0.002
S8 0.156+0.002 0.061+0.002 0.063+0.001 0.859+0.002 0.588+0.001 0.722+0.004 0.027+0.001 0.039+0.001 0.238+0.004
S9 0.129+£0.003 0.051+0.001 0.059+0.002 0.827+0.002 0.571+0.002 0.709+0.001 0.022+0.002 0.034+0.001 0.255+0.003
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