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Deter mination of 21 kinds of lipid-lowering drugsin herbal products and
dietary supplements by ultra performance liquid chromatography/
guadrupole-time-of-flight mass spectrometry

YU Hong, HU Qing, ZHANG Su, SUN Jian, FENG Rui, MAO Xiu-Hong, JI Shen”
(Shanghai Ingtitute for Food and Drug Control, Shanghai 201203, China)

ABSTRACT: Objective To establish a method for determination of 21 kinds of lipid-lowering drugs in herbal
products and dietary supplements by ultra performance liquid chromatography/quadrupole-time-of-flight mass
spectrometry (UPLC/Q-TOF-MS). Methods The samples were processed by ultrasonic extraction with methanol,
and separated by Agilent Poroshell 120 SB-C;g column with 0.1% formic acid and acetonitrile as mobile phase at the
flow rate of 0.4 mL/min for gradient elution. Q-TOF-MS and electronic spray ion (ESI) both in positive and negative
ionization mode were used in mass. Qualitative analysis was based on retention time, accurate mass, the elemental
compositions and the product ions. Results The limits of detection (LOD) of 21 kinds of lipid-lowering drugs were
0.05~25 ng. Ninety-six batches of commercial herbal products and dietary supplements were detected, only 1 batch of
tablet los simvastatin was detected, and the rest were not checked out. Conclusion The established method is

sensitive, accurate and efficient, which is suitable for rapid determination of 21 kinds of lipid-lowering drugs in
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herbal products and dietary supplements.
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Agilent 1290 Infinity , Agilent 6530
Q-TOF ( Agilent ); Millipore Milli-Q
Gradient A10 ( Millipore ); Sartorius
CP225D ( Sartorius ); (
)
(LC-MS Merck ), (HPLC ,
Merck ), (LC-MS | Fluka );
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100590-200501, :95.2%) (acipimox,

1 100750-200601)
087F0342)
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Toronto Research Chemicals TRC, :
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Fig. 1 Extracted ion chromatogram of 21 kinds of compounds (mass window: 10 pg/mL)
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Tablel Molecular formula, precursor ions, retention time, CID pressures and fragment ions of 21 kinds of compounds

™D onin) ((EeIVD)
1 (atorvastatin) CyHisFN,Os  559.2603[M+H]+ 7.10 10 466.2005,440.2216,292.1481,276.1171,250.1015
2 (acipimox) CHON,  1550451[M+H}+ 133 10 137.0349,109.0402
3 (benfluorex ) CioHyFsNO,  352.1519[M+H}+ 5.87 20 230.1147,187.0726,159.0411,149.0593,105.0334
4 (benzafibrate) CioHyCINO;  362.1071[M+H]+ 6.33 10 316.1065,276.0744,161.0925,138.9911,121.0617
5 (pantethine) CoHpNJOsS,  5552517[M+H]+ 3.10 10 537.2407,425.1882,295.1250,147.0585,118.0319
6 (fenofibrate) CxHyCIO,  361.1201[M+H}+ 9.40 10 233.0389,138.9970,121.0308
7 (furazabol) CuHyN;O,  331.238[M-+H]+ 8.43 40 119.0833
8 (fluvastatin) CuHiFNO,  412.1919[M+H}+ 7.01 10 394.1774,266.1318,224.0866
9 (ciprofibrate) CiHLCLO;  287.0247[M-HJ- 7.10 10 2009861,85.0296
10 (gemfibrozil) C1sHx0; 249.1496[M-H]- 821 10 1210653
i — o wsasewes  sa s UIMIS626ITM 2613 25167,
12 (clofibrate) CpHiCIOs  243.0782[M+H]+ 821 10 197.0337, 169.0400, 141.0102, 115.0718, 59.0485
13 (mevastatin) CHOs 391.2479[M+H]+ 8.03 10 229.1579,211.1475, 185.1318, 159.1161
14 (ravastatin ) CpHiO;  4472353[M#Naf- 495 20 429.2209, 327.1548, 143.0849
15 (probucol) CyHiO:S;  5153023[M-HJ- 12.11 10 277.1624,236.1239,211.1004
16 (rosuvastatin)  CpHyFN;OiS  482.1756[M-+H]+ 5.93 20 300.1496, 270.13959, 258.1390
17 (simvastatin) CosHiOs  4192792[M+HJ+ 8.94 10 222:122321992.;;451-718%51%3.1322627.1732’ 2431735,
18 (nicotinic acid) CoHsNO, 124.0393[M+H]+ 1.20 20 80.0495,78.0339, 53.0389
19 (ezetimibe) CoHFsNOs  410.156[M+H]+ 6.71 10 392.1449, 161.0594, 133.0648, 105.0700
20| astatin) (dehydro 0, 387.253[M-+H]+ 9.59 10 285.1833,239.1785, 199.1470, 173.1313, 143.0856
21 (ovastatin - 41 0y 4452561[MiNal+  7.54 20 319.1900, 101.0604, 85.0291, 59.0137

hydroxy acid)
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1
) %2 20 ML AMIREIR(n=6)
,  S0mL , 30 Table1l Limitsof detection (LODs) of 21 kinds of compounds
mL( :50% ) ( (n=6)
500 W 50kHz)30 min, , , 14000 NO. LOD(ng) LOD(ng)
r/min 10 min, 1 0.25 0.25
223 AREIEIE Y B 5 )5 )5
20 mg, 20 mL
3 0.05 0.05
) ) (1
mg/mL) 1 mL, 100 mL 4 0.25 0.25
, , 5 0.05 0.05
( 10 pg/mL) ) 6 0.05 0.05
( 1~1000 ng/mL) 7 25 25
224 AFREEAEGES
8 0.5 0.5
21
21 9 0.5 0.5
Mass Hunter PCDL Manager( Agilent ) 10 2.5 2.5
s 11 0.05 0.05
12 25 25
(collision-induced dissociation, CID) ,
| 13 0.05 0.05
225 HELRAZ 14 05 05
, 15 2.5 2.5
, 10 16 0.05 0.05
pg/mL, 0.5 min : 17 0.05 0.05
1 <5 pg/mL;(2 Rt<0.2
( ) hg/mL:(2) ( 18 0.25 2.5
min); (3)
19 0.25 0.25
20 0.25 0.25
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