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Qualitative and Quantitative Screening of 114 Illegally Added Adulterants in Health Products by High Reso-
lution Four-Stage Electrostatic Field Orbital Trap Mass Spectrometry

LI Yue, LI Min, JI Hong, ZHANG Xian" (Analysis of Chinese Medicines and Biological Evaluation of Beijing Municipal Key
Laboratory, Beijing Institute for Drug Control, Beijing 102206, China)

ABSTRACT: OBJECTIVE To establish a new qualitative and quantitative screening method for 114 illegal adulterants in traditional
Chinese medicine for health care based on high performance liquid chromatography (HPLC) coupled with high four-stage electrostatic
field orbital well tandem mass spectrometry. METHODS  Using 0. 1% formic acid aqueous solution-acetonitrile as mobile phase, gra-
dient elution was performed on SHISEIDO CAPCELL PAK Cg column (3.0 mm X 100 mm,3 pm) with column temperature of 40 °C
and flow rate of 0. 3 mL + min~". The gradient elution program was as follows; 0 — 18 min, acetonitrile was from 2% to 100% ; 18 —
23 min, acetonitrile was 100% ; 23. 1 —25 min, acetonitrile was 2%. The mass spectrometry was carried out with electrospray ioniza-
tion source, four stage electrostatic field track mass spectrometry as mass analyzer, and scanning range m/z 120 —750, spray voltage
3.5 kV, sheath pressure (N, ) 275. 8 kPa, auxiliary air pressure (N, ) 68.95 kPa. High resolution and high quality mass spectrometry
data of parent ions and fragment ions were obtained simultaneously by one injection. The structures of illegal additions were further con-
firmed by the accurate mass of secondary mass spectrometry. RESULTS This method could simultaneously detect 114 kinds of ille-
gally added chemical drugs of 11 categories including tranquilizers, hormones, slimming, hypoglycemic, hypotensive, lipid-lowering,
psychotropic, antiviral, antitussive, analgesic and aphrodisiac drugs within 25 min. The linear range, sensitivity, repeatability and re-
covery rate all met the requirements of analysis. CONCLUSION The screening method established by four-stage electrostatic field
orbital trap mass spectrometry coupled with HPLC is fast, convenient, accurate and retrospective, and can meet the needs of screening
confirmation for target and non-target illegal additions.

KEY WORDS: illegal adulterant screening; liquid chromatograh; high resolution four-stage electrostatic field mass spectrometry
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Tab.1 Information and amount of reference substances

Analyte CAS No Batch Source Purity/ % m( Weigh)/mg
Alprazolam 28981-97-7 171218-201304 National Institutes for Food and Drug Control 99.5 10. 06
Amobarbital 57432 171221-201203 National Institutes for Food and Drug Control 99.9 10. 05
Barbital 57443 171220-200602 National Institutes for Food and Drug Control 100 10. 05
Chlormezanone 80-77-3 17. 00. 09. 04 LGC GmbH 99.9 10. 07
Clonazepam 1622-61-3 171227-201404 National Institutes for Food and Drug Control 99.7 10. 08
Clorazepate 58-25-3 171248-201403 National Institutes for Food and Drug Control 99.8 10. 03
Diazaepam 439-14-5 171225-201304 National Institutes for Food and Drug Control 99.9 10. 04
Estazolam 29975-164 171219-201003 National Institutes for Food and Drug Control 99.7 10. 05
Lorazepam 86-49-1 171253-201102 National Institutes for Food and Drug Control 99.2 10. 04
Midazolam 59467-64-0 171250-201002 National Institutes for Food and Drug Control 99.9 10. 03
Mogadan 146-22-5 171217-200402 National Institutes for Food and Drug Control 100 10. 05
Oxazepam 604-75-1 171229-201104 National Institutes for Food and Drug Control 100 10. 06
Phenobarbital 50-06-6 171222-201206 National Institutes for Food and Drug Control 100 10. 04
Secobarbital 76-73-3 171223-200402 National Institutes for Food and Drug Control 100 10. 05
Sinomenine 115-57-7 6-SCC-122-1 Toronto Research Chemicals Inc 100 10. 07
Triazolam 28911-01-5 171230-201203 National Institutes for Food and Drug Control 99.6 10. 05
Zaleplon 151319-34-5 4-ANR-96-1 Zhen xiang Company 98 10. 12
Zopiclone 43200-80-2 100870-200801 National Institutes for Food and Drug Control 99.9 10. 07
Beclomethasone dipropionate 5534-09-8 MOL276 usp 99.8 10. 02
Clobetasol propionate 25122-46-7 100302-201103 National Institutes for Food and Drug Control 99.0 10. 10
Cortisol 50-23-7 40319 Dr. Ehrenstorfer GmbH 99.8 10. 05
Cortisone acetate 50-04-4 40812 Dr. Ehrenstorfer GmbH 99.4 10. 06
Dexamethasone acetate 1177-87-3 100122-201206 National Institutes for Food and Drug Control 99.2 10. 17
Fluocinonide 356-12-7 KOK185 usp 99.7 10. 08
Halcinonide 3093-354 HOLO14 usp 99.7 10. 13
Hydrocortisone acetate 50-03-3 40302 Dr. Ehrenstorfer GmbH 99.5 10. 05
Metacortandracin 53-03-2 40517 Dr. Ehrenstorfer GmbH 98.5 10. 11
Methylprednisolone 53-36-1 40706 Dr. Ehrenstorfer GmbH 98.9 10.02
Prednisone acetate 125-10-0 7-MIC-191-1 TRC 100 10. 10
Triamcinolone 124-94-7 KOM290 usp 99.6 10. 11
Triamcinolone acetonide acetate 3870-07-3 100125-201406 National Institutes for Food and Drug Control 9.1 10. 08
Bumetanide 28395-03-1 100173-201303 National Institutes for Food and Drug Control 99.9 10. 02
Bupropion 34911-55-2 100671-201802 National Institutes for Food and Drug Control 99.9 10. 04
Caffeine 58-0-2 C0100000 European Pharmacopeia 100 10. 02
Ephedrine 299-42-3 171241-201508 National Institutes for Food and Drug Control 99.8 10. 01
Fenfluramine 458-24-2 608. 00. 08. 01 LCG GmbH 99.9 10. 05
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%53k 1( continued )

Analyte CAS No Batch Source Purity/ % m( Weigh)/mg
Fluoxetine 54910-89-3 100513-201602 National Institutes for Food and Drug Control 99.3 10. 08
Furosemide 54319 100544-201503 National Institutes for Food and Drug Control 99.3 10. 11
Phenolphthalein 77-09-8 100091-199601 National Institutes for Food and Drug Control 100 9.99
Sertraline 79617-96-2 100702-200401 National Institutes for Food and Drug Control 100.0 10. 04
Sibutramine 106650-56-0 100624-200401 National Institutes for Food and Drug Control 100 10. 02
Diaben 64-77-1 129178 Dr. Ehrenstorfer 99.9 10. 06
Glibenclamide 10238-21-8 10135-201105 National Institutes for Food and Drug Control 99.5 10. 07
Glibornuride 26944-48-9 520026-201401 National Institutes for Food and Drug Control 99.9 10. 06
Gliclazide 21187984 100269-201505 National Institutes for Food and Drug Control 99.9 10. 06
Glimepiride 93479-97-1 100674-201503 National Institutes for Food and Drug Control 99. 6 10. 08
Glipizide 29094-61-9 100281-201604 National Institutes for Food and Drug Control 99.7 10. 12
Gliquidone 33342-05-1 100280-201403 National Institutes for Food and Drug Control 99.5 10. 09
Pioglitazone 112529-154 100634-201202 National Institutes for Food and Drug Control 100 10. 07
Atenolol 29122-68-7 100117-201606 National Institutes for Food and Drug Control 99.7 10. 03
Benidipine 105979-17-7 101049-201001 National Institutes for Food and Drug Control 100 10. 04
Bisoprolol 104344-23-2 100711-201602 National Institutes for Food and Drug Control 99.7 10. 05
Candesartan cilexetil 145040-37-5 100685-201602 National Institutes for Food and Drug Control 99.8 10. 10
Captopril 62571-86-2 100318-201103 National Institutes for Food and Drug Control 99.5 10. 08
Clonidine 4205-91-8 100071-201607 National Institutes for Food and Drug Control 100 9.98
Dihydrochlorothiazide 58-93-5 100309-201404 National Institutes for Food and Drug Control 99.7 10. 02
Irbesartan 138402-11-6 100607-201202 National Institutes for Food and Drug Control 99.8 10. 02
Lacidipine 103890-784 100741-200802 National Institutes for Food and Drug Control 99.9 10. 01
Lisinopril 83915-83-7 100814-201202 National Institutes for Food and Drug Control 90.7 11.02
Metoprolol 37350-58-6 100084-201403 National Institutes for Food and Drug Control 99.9 10. 06
Micardis 144701484 100629-201202 National Institutes for Food and Drug Control 99. 6 10. 08
Minoxidil 38304-91-5 100238-199701 National Institutes for Food and Drug Control 100 10. 03
Nifedipine 21829-254 100338-201605 National Institutes for Food and Drug Control 99.8 10. 05
Quinapril 85441-61-8 100568-201302 National Institutes for Food and Drug Control 99.0 10. 10
Reserpine 50-55-5 100041-201213 National Institutes for Food and Drug Control 99.0 10. 08
Sotalol 3930-20-9 100737-200501 National Institutes for Food and Drug Control 100 10. 03
Terazosin 63074-08-8 100375-201103 National Institutes for Food and Drug Control 92.4 10. 88
Troxerutin 7085-554 100416-201607 National Institutes for Food and Drug Control 97.5 10. 27
Valsartan 137862-534 100651-201604 National Institutes for Food and Drug Control 98.5 10. 17
Atorvastatin 134523-03-8 100590-201303 National Institutes for Food and Drug Control 95.3 10. 52
Bezafibrate 41859-67-0 100732-201602 National Institutes for Food and Drug Control 99.6 10. 09
Fenofibrate 49562-28-9 100733-201502 National Institutes for Food and Drug Control 99.9 10. 00
Fluvastatin 93957-55-2 100800-201302 National Institutes for Food and Drug Control 95.5 10. 50
Gemlfibrozil 25812-30-0 100284-200602 National Institutes for Food and Drug Control 99.5 10. 06
Lovastatin 75330-75-5 100600-201504 National Institutes for Food and Drug Control 99. 4 10. 05
Pravastatin 81131-70-6 F1/288 usp 99.0 10. 12
Rosuvastatin 147098-20-2 101028-201202 National Institutes for Food and Drug Control 97.6 10.22
Simvastatin 79902-63-9 100601-201003 National Institutes for Food and Drug Control 99.0 10. 11
Carbamazepine 298464 100142-201706 National Institutes for Food and Drug Control 100.0 10. 05
Aciclovir 59277-89-3 140630-201403 National Institutes for Food and Drug Control 99.8 10. 02
Famciclovir 104227-874 100628-201102 National Institutes for Food and Drug Control 99.9 10.01
Lamivudine 134678-174 101007-201502 National Institutes for Food and Drug Control 99.9 10. 01
Nevirapine 88255-01-0 100641-200401 National Institutes for Food and Drug Control 100. 0 99.97
Zidovudine 30516-87-1 100672-200401 National Institutes for Food and Drug Control 100.0 10. 02
Bambuterol 81732-65-2 101009-200701 National Institutes for Food and Drug Control 99.7 10. 07
Benproperine 2156-27-6 100237-201303 National Institutes for Food and Drug Control 99.8 10. 07
Clenbuterol 21898-19-1 100072-201503 National Institutes for Food and Drug Control 90.5 11. 06
Clorprenaline 3811254 100220-201603 National Institutes for Food and Drug Control 99.9 10. 03
Dextromethorphan 125-71-3 100201-201204 National Institutes for Food and Drug Control 94.8 10. 62
Diphenhydramine 58-73-1 100066-200807 National Institutes for Food and Drug Control 99.9 10. 03
Diprophylline 479-18-5 100417-201603 National Institutes for Food and Drug Control 99.9 10. 08
Doxofylline 69975-86-6 100625-201202 National Institutes for Food and Drug Control 99.9 10. 00
Hydroxyethyltheophylline 519-37-9 100215-200601 National Institutes for Food and Drug Control 100.0 10. 06
Pentoxyverine 77-23-6 100432-201803 National Institutes for Food and Drug Control 99.8 10. 06
Procaterol 81262-93-3 100275-200702 National Institutes for Food and Drug Control 100.0 10. 04
Salbutamol 18559-94-9 100328-201804 National Institutes for Food and Drug Control 99.4 10. 03
Sulfamethoxazole 723-46-6 100025-201505 National Institutes for Food and Drug Control 99. 6 10. 04
Theophylline 58-55-9 100121-201104 National Institutes for Food and Drug Control 100.0 10. 05
Acetaminophen 103-90-2 100018-201610 National Institutes for Food and Drug Control 99.9 10. 05
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%53k 1( continued )

Analyte CAS No Batch Source Purity/ % m( Weigh)/mg
Butazodine 50-33-9 100481-201702 National Institutes for Food and Drug Control 99.8 10. 05
Dexamethasone 50-02-2 100129-201506 National Institutes for Food and Drug Control 99.8 10. 08
Diclofenac 15307-86-5 100334-201803 National Institutes for Food and Drug Control 100. 0 10. 00
Indometacin 53-86-1 100258-200904 National Institutes for Food and Drug Control 99.9 10. 06
Piroxicam 36322904 100177-201704 National Institutes for Food and Drug Control 99.5 10. 05
Trimethoprim 738-70-5 100031-201606 National Institutes for Food and Drug Control 99.8 10. 11
Amino tadalafil 385769-84-6 520042-201401 National Institutes for Food and Drug Control 99.8 10. 08
Homo sildenafil 642928-07-2 520046-201401 National Institutes for Food and Drug Control 99. 6 10. 09
Hydroxyhomo sildenafil 139755-854 2050-019A6 TLC PHARMACEUTICAL STANDARDS 99.9 10. 02
Norneosildenafil 371959-09-0 520040-201401 National Institutes for Food and Drug Control 99.5 10. 02
Pseudovardenafil 224788-34-5 520041-201401 National Institutes for Food and Drug Control 99.0 10. 00
Sildenafil 139755-83-2 420012-201401 National Institutes for Food and Drug Control 99.0 10. 10
Tadalafil 171596-29-5 21130 TLC PHARMACEUTICAL STANDARDS 99.9 10. 01
Thioaildenafil 856190-47-1 520048-201401 National Institutes for Food and Drug Control 99.5 10. 01
Vardenafil 224788-34-5 1132-035A1 TLC PHARMACEUTICAL STANDARDS 99.3 10. 03
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Tab.2 Linear relationships, linear correlation coefficient and detection of limit of each compound in the detection of adulterantsin

health product

Analyte Linearity range/ng + ml ~! Linear equation 2 LOD/ng + mL ! LOQ/ng + mL !
Alprazolam 0.1 -500 Y =5 356 240X +732 045 0.999 9 0.01 0.1
Amobarbital 1 -500 Y =175 316X +671 700 0.999 1 0.1 1
Barbital 0.1 -500 Y =5 356 240X -7 320 450 0.999 9 0.01 0.1
Chlormezanone 1 -500 Y =1 708 690X +3 196 580 0.999 8 0.1 1
Clonazepam 0.1 -500 Y =204 892X -3 384 360 0.998 5 0.01 0.1
Clorazepate 0.1 -500 Y =2 226 620X +6 264 300 0.999 4 0.01 0.1
Diazepam 0.1 -500 Y =2 328 540X -1 047 620 0.998 8 0.01 0.1
Estazolam 0.1 -500 Y =7 228 440X +1 020 660 0.999 7 0.01 0.1
Lorazepam 0.1 -500 Y =58 438.2X -84 706. 1 0.999 8 0.01 0.1
Midazolam 0.1 -500 Y =2 133 820X +7 730 710 0.998 9 0.01 0.1
Mogadan 0.1 -500 Y =4 143 850X +1 727 970 0.998 4 0.01 0.1
Oxazepam 0.1 -500 Y =13 412 200X +98 455 300 0. 996 0.01 0.1
Phenobarbital 0.1 -500 Y =3 817 790X -1 454 400 0.999 2 0.01 0.1
Secobarbital 0.1 -500 Y =10 055 200X +3.795 21 0.999 0.01 0.1
Sinomenine 0.1 -500 Y =3 310 680X +3 475 580 0.999 8 0.01 0.1
Triazolam 0.1 -500 Y =4.544 34X +3.139 55 0.995 59 0.01 0.1
Zaleplon 0.1 -500 Y =1 887 910X +4 914 020 0.999 4 0.01 0.1
Zopiclone 1 -500 Y =20 307 170X +8 696 080 1 0.1 1
Beclomethasone dipropionate 0.1 -500 Y =6 563 170X —26 962 100 0.999 1 0.01 0.1
Clobetasol propionate 0.1 -500 Y =377 466X -1 642 740 0.999 8 0.01 0.1
Cortisol 0.1 -500 Y =6 647 130X +43 588 300 0.996 5 0.01 0.1
Cortisone acetate 0.1 -500 Y =292 398X +871 754 0.999 8 0.01 0.1
Dexamethasone acetate 0.1 -500 Y =4 104 620X +37 427 100 0.994 5 0.01 0.1
Fluocinonide 0.1 -500 Y =16 559 100X +3 162 220 0.999 8 0.01 0.1
Halcinonide 0.1 -500 Y =3 077 760X +1 798 400 0.999 9 0.01 0.1
Hydrocortisone acetate 0.1 -500 Y =4 832 140X -4 322 610 0.999 6 0.01 0.1
Metacortandracin 0.1 -500 Y =2 954 500X + 18 407 900 0.997 3 0.01 0.1
Methylprednisolone 0.1 -500 Y =5 509 800X +27 805 000 0.998 2 0.01 0.1
Prednisone acetate 0.1 -500 Y =1258 460X +5 545 110 0.999 1 0.01 0.1
Triamcinolone 0.1 -500 Y =1 394 900X -4 328 660 0.999 5 0.01 0.1
Triamcinolone acetonide acetate 0.1 -500 Y =1203 560X +3 732 380 0.999 2 0.01 0.1
Bumetanide 0.1 -500 Y =1 464 150X -6 647 340 0.999 3 0.01 0.1
Bupropion 0.1 -500 Y =13 140 400X + 125 143 000 0.994 6 0.01 0.1
Caffeine 0.1 -500 Y =1 517 020X +544 553 1 0.01 0.1
Ephedrine 0.1 -500 Y =1 031 450X +3 595 570 0.998 9 0.01 0.1
Fenfluramine 0.1 -500 Y =637 070X +508 955 0.999 9 0.01 0.1
Fluoxetine 1 -500 Y =635 824X +392 938 0.999 9 0.1 1
Furosemide 0.1 -500 Y =4 121 870X +45 756 600 0.992 4 0.01 0.1
Phenolphthalein 0.1 -500 Y =1 204 420X -919 084 1 0.01 0.1
Sertraline 0.1 -500 Y =2 486 880X +8 495 190 0.999 5 0.01 0.1
Sibutramine 0.1 -500 Y =88 379X +10 753 000 0.993 2 0.01 0.1
Diaben 0.1 -500 Y =4 698 030X +21 124 800 1 0.01 0.1
Glibenclamide 0.1 -500 Y =4 520 970X -1 368 250 1 0.01 0.1
Glibornuride 0.1 -500 Y =15 375 200X + 134 200 000 0.995 3 0.01 0.1
Gliclazide 0.1 -500 Y =2 239 750X -57 812.2 1 0.01 0.1
Glimepiride 0.1 -500 Y =1 847 730X -5 135 810 0.999 6 0.01 0.1
Glipizide 0.1 -500 Y =5 551 000X +20 043 600 0.999 5 0.01 0.1
Gliquidone 0.1 -500 Y =282 106X - 673 500 1 0.01 0.1
Pioglitazone 0.1 -500 Y =1 563 700X +737 550 0.999 9 0.01 0.1
Atenolol 0.1 -500 Y =196 898X -1 757 030 0.998 7 0.01 0.1
Benidipine 0.1 -500 Y =2 795 240X - 13 032 900 0.998 8 0.01 0.1
Bisoprolol 0.1 -500 Y =1918 280X -4 300 000 0.999 8 0.01 0.1
Candesartan cilexetil 0.1 -500 Y =6 365 520X +1 693 260 0.999 1 0.01 0.1
Captopril 1 -500 Y =3.243 59X - 12 729 100 0.999 2 0.1 1
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%3k 2( continued )

Analyte Linearity range/ng + mL ~! Linear equation 2 LOD/ng + mL ~! LOQ/ng + mL !
Clonidine 0.1 -500 Y =2 740 520X -8 373 220 0.999 8 0.01 0.1
Dihydrochlorothiazide 0.1 -500 Y =2 359 970X +2 310 590 0.999 6 0.01 0.1
Irbesartan 0.1 -500 Y =1 148 860X -1 257 640 1 0.01 0.1
Lacidipine 0.1 -500 Y =4 402 480X -6 479 870 0.999 9 0.01 0.1
Lisinopril 0.1 -500 Y=1751920X -2 471 180 0.999 9 0.01 0.1
Metoprolol 0.1 -500 Y =1 548 460X +2 140 000 0.999 8 0.01 0.1
Micardis 0.1 -500 Y =2 391 620X -5 402 850 0.999 9 0.01 0.1
Minoxidil 0.1 -500 Y =632 489X +149 839 0.999 9 0.01 0.1
Nifedipine 1 -500 Y =10 372 400X -1 488 060 0.999 9 0.1 1
Quinapril 0.1 -500 Y =607 646X +904 054 0.999 8 0.01 0.1
Reserpine 0.1 -500 Y =175 129X +1 269 970 0.996 3 0.01 0.1
Sotalol 0.1 -500 Y =495 306X -4 260 460 0.997 2 0.01 0.1
Terazosin 0.1 -500 Y =2 199 610X +5 466 400 0.999 8 0.01 0.1
Troxerutin 1 -500 Y =2 264 250X - 15 558 000 0.997 4 0.1 1
Valsartan 0.1 -500 Y =1 756 980X +8 005 220 0.998 6 0.01 0.1
Atorvastatin 0.1 -500 Y =1253 040X +1 262 650 0.999 9 0.01 0.1
Bezafibrate 0.1 -500 Y=9 112 880X +58 616 800 0.997 3 0.01 0.1
Fenofibrate 0.1 -500 Y =2 266 060X + 10 664 400 0.998 1 0.01 0.1
Fluvastatin 1 -500 Y =8 246 340X +94 931 200 0.991 7 0.1 1
Gemlfibrozil 1 -500 Y =6 321 600X +28 639 900 0.998 5 0.1 1
Lovastatin 0.1 -500 Y =3 881 080X + 199 920 1 0.01 0.1
Pravastatin 0.1 -500 Y =7 676 920X +6 698 190 0. 996 0.01 0.1
Rosuvastatin 0.1 -500 Y =119 418X -1 176 610 0.998 3 0.01 0.1
Simvastatin 0.1 -500 Y =9 528 490X - 15 350 200 0.999 9 0.01 0.1
Carbamazepine 0.1 -500 Y =3 205 440X -4 568 840 0.999 9 0.01 0.1
Aciclovir 0.1 -500 Y =12 038 800X +97 450 200 0.995 1 0.01 0.1
Famciclovir 0.1 -500 Y =229 415X - 666 480 0.999 5 0.01 0.1
Lamivudine 0.1 -500 Y =1930 100X +9 681 430 0. 998 0.01 0.1
Nevirapine 0.1 -500 Y =9 043 470X +69 354 100 0.996 5 0.01 0.1
Zidovudine 0.1 -500 Y =5 502 960X -5 406 270 1 0.01 0.1
Bambuterol 0.1 -500 Y =1 841 630X +627 448 0.999 9 0.01 0.1
Benproperine 0.1 -500 Y =2 944 840X -4 325 840 0.999 9 0.01 0.1
Clenbuterol 0.1 -500 Y =1 127 280X - 620 600 0.998 8 0.01 0.1
Clorprenaline 0.1 -500 Y =17 889 200X -2 489 860 0.999 9 0.01 0.1
Dextromethorphan 0.1 -500 Y =3 563 960X -6 225 620 0.999 9 0.01 0.1
Diphenhydramine 0.1 -500 Y =1920 950X -6 489 780 0.999 7 0.01 0.1
Diprophylline 0.1 -500 Y =3 324 380X - 12 893 000 0.999 2 0.01 0.1
Doxofylline 0.1 -500 Y =1 029 830X +378 651 0.999 9 0.01 0.1
Hydroxyethyltheophylline 0.1 -500 Y =245 216X -1 448 790 0.997 6 0.01 0.1
Pentoxyverine 0.1 -500 Y =2 439 860X +1 167 870 0.998 7 0.01 0.1
Procaterol 0.1 -500 Y =7 675 190X +7 287 490 0.995 7 0.01 0.1
Salbutamol 0.1 -500 Y =2 104 720X +2 642 190 0.999 8 0.01 0.1
Sulfamethoxazole 0.1 -500 Y =1 374 540X -6 850 450 0.998 7 0.01 0.1
Theophylline 1 -500 Y =2 751 520X +1 241 490 0.998 6 0.1 1
Acetaminophen 0.1 -500 Y =724 631X +6 730 970 0.996 6 0.01 0.1
Butazodine 0.1 -500 Y =2 469 640X - 67 432 1 0.01 0.1
Dexamethasone 0.1 -500 Y =14 222 210X -2 362 330 0.999 9 0.01 0.1
Diclofenac 0.1 -500 Y =44 940 870X +53 251 000 0.992 7 0.01 0.1
Indometacin 1 -500 Y=1268 570X +3 535 890 0.999 8 0.1 1
Piroxicam 0.1 -500 Y =6 307 040X - 12 940 300 0.999 8 0.01 0.1
Trimethoprim 0.1 -500 Y =758 593X +4 463 280 0.997 8 0.01 0.1
Amino tadalafil 0.1 -500 Y =2 490 910X -6 206 140 0.999 7 0.01 0.1
Homo sildenafil 0.1 -500 Y =5 032 150X -4 687 690 0.999 9 0.01 0.1
Hydroxyhomo sildenafil 0.1 -500 Y =6 198 060X +7 996 970 0.990 1 0.01 0.1
Norneosildenafil 0.1 -500 Y =224 794X -1 278 510 0.999 5 0.01 0.1
Pseudovardenafil 0.1 -500 Y=1776 450X -5 791 140 0.999 3 0.01 0.1
Sildenafil 0.1 -500 Y =809 263X +11 087 800 0.990 8 0.01 0.1
Tadalafil 0.1 -500 Y =2 771 460X +4 512 100 0.999 7 0.01 0.1
Thioaildenafil 0.1 -500 Y =590 600X —863 466 0.999 9 0.01 0.1
Vardenafil 0.1 -500 Y =3 007 693X -21 793 300 0.991 3 0.01 0.1
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Fig.1 Extracting ion chromatograms of 72 compounds in the detection of adulterantsin health product
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Fig. 2 Extracting ion chromatograms of 42 compounds in the detection of adulterantsin health product
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3 PHREBEMFEHSHMTEERA O 1 mg - kg™ o = AP Z (LB EXFR) M E LR
Tab.3 Three-level accuracy of compound with quantitative limit of 0. 1 mg + kg ™' in the detection of adulterantsin health product( ex-

pressed in recovery rate)

Average recovery rate/ % RSD Average recovery rate/ % RSD Average recovery rate/ % RSD

Analyte (0.1 mg - kg=1) /% (1 mg-kg=1) /% (10 mg - kg=1) /%
Alprazolam 94.0 3.6 94.7 8.6 101. 8 5.4
Barbital 89.5 8.1 110. 8 7.9 105.9 9.1
Clonazepam 60.7 9.7 93.1 5.1 91.8 6.7
Clorazepate 58.1 8.8 91.8 6.7 100. 8 8.8
Diazepam 63.6 5.1 104.8 4.7 117.3 2.4
Estazolam 58.2 5.3 84.4 4.6 98.3 6.2
Lorazepam 72.4 8.8 98.2 5.0 93.9 5.3
Midazolam 70.8 4.6 93.9 5.3 92.2 8.6
Mogadan 64.8 1.8 103.5 7.0 101. 4 0.8
Oxazepam 91.6 7.6 101. 4 0.8 112.5 4.0
Phenobarbital 80.3 1.1 112.5 4.0 112.8 3.3
Secobarbital 61.3 0.3 85.9 5.1 101.0 3.2
Sinomenine 63.8 1.5 102. 8 6.8 93.6 4.3
Triazolam 64.7 7.8 98.0 5.8 111.5 8.7
Zaleplon 96.5 8.1 113.6 8.1 96. 4 3.6
Beclomethasone dipropionate 90.9 3.6 95.4 7.4 109.2 3.5
Clobetasol propionate 90.9 0.3 84.6 4.7 85.2 5.7
Cortisol 75.2 0.1 90.0 8.8 100. 9 1.4
Cortisone acetate 70.9 0.5 108. 8 6.1 90.7 4.1
Dexamethasone acetate 82.7 2.1 96. 8 4.8 106. 6 7.7
Fluocinonide 72.1 0.1 114.3 7.1 100. 8 7.5
Halcinonide 74.6 0.9 97.7 6.7 94.7 2.7
Hydrocortisone acetate 71.8 8.3 97.2 5.4 107.2 4.3
Metacortandracin 97.1 0.9 103.3 3.8 105. 1 4.7
Methylprednisolone 78.6 0.5 105. 4 2.8 106. 1 8.4
Prednisone acetate 71.8 1.7 107.0 7.6 101.5 8.3
Triamcinolone 60. 6 2.8 97.3 8.5 102. 1 1.4
Triamcinolone acetonide acetate 115.6 1.5 84.3 7.2 108.7 1.4
Bumetanide 103.9 5.4 102. 6 5.7 103.8 7.8
Bupropion 109. 4 2.9 86.7 6.9 112.6 1.3
Caffeine 80.1 2.1 107.0 4.9 95.7 6.8
Ephedrine 69.3 4.4 100.7 2.7 101.1 4.8
Fenfluramine 116.4 1.0 103.6 5.3 94. 4 3.9
Furosemide 87.8 1.3 98.8 5.2 109.3 6.1
Phenolphthalein 65.8 3.5 111.6 6.5 100.0 2.3
Sertraline 78. 4 4.8 93.1 6.0 104. 1 2.5
Sibutramine 79.8 4.8 98.8 5.7 96. 2 1.8
Diaben 115.9 5.5 111.5 4.3 92.1 4.0
Glibenclamide 107.5 4.6 91.2 5.8 103.3 1.6
Glibornuride 111.7 4.2 94.4 4.3 105.3 3.0
Gliclazide 85.7 0.6 105.9 3.4 107.1 1.0
Glimepiride 94.7 4.7 100. 7 11.8 109. 4 7.7
Glipizide 119.3 1.5 88.1 6.1 88.8 7.2
Gliquidone 98.0 2.1 95.2 10.0 102.1 5.4
Pioglitazone 113.2 4.5 92.5 6.5 93.2 3.7
Atenolol 102. 4 5.6 97.0 6.1 87.2 2.5
Benidipine 117.2 8.7 87.2 2.5 113.9 2.2
Bisoprolol 108.2 3.7 86.2 0.1 104. 1 1.8
Candesartan cilexetil 111.5 2.0 88.3 5.2 97.2 5.5
Clonidine 115.0 1.9 86.3 4.2 101.8 9.2
Dihydrochlorothiazide 105. 4 2.9 85.8 7.4 95.8 0.8
Irbesartan 108.2 3.7 91. 1 8.8 99.7 5.9
Lacidipine 100.7 1.9 94.0 4.3 99. 4 8.9
Lisinopril 91.1 4.5 90. 4 6.3 107.1 8.4
Metoprolol 98.7 5.4 92.6 5.3 99.0 8.9
Micardis 60.7 7.1 96. 8 7.2 103. 8 1.2
Minoxidil 102. 2 4.5 89.5 6.2 97.8 .1
Quinapril 60. 2 0.4 91.2 6.8 97.6 2.9
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453 3( continued )

Average recovery rate/% RSD Average recovery rate/% RSD Average recovery rate/ % RSD

Analyto (0.1 mg-kg™1) /% (1 mg-kg™1) /% (10 mg - kg~1) /%
Reserpine 59.4 2.4 97.5 8.4 99.6 9.6
Sotalol 120. 4 5.4 111.8 7.6 84.6 0.4
Terazosin 111.5 4.5 84.6 0.4 102. 8 8.1
Valsartan 69.9 8.5 90.5 7.8 91.8 4.5
Atorvastatin 71.1 3.7 97.4 10.3 100. 2 3.5
Bezafibrate 82.7 10. 4 100.9 5.7 109.3 5.6
Fenofibrate 86.4 1.5 109. 1 5.5 102. 1 9.0
Lovastatin 62.9 4.9 102. 8 4.0 98.3 2.7
Pravastatin 94.8 5.2 95.4 4.9 96. 1 2.8
Rosuvastatin 89.3 3.8 116.5 4.2 111.4 3.8
Simvastatin 116.7 15.7 107. 1 4.4 99.6 1.0
Carbamazepine 92.8 1.3 85.4 7.3 105. 8 1.7
Aciclovir 102.0 4.2 90.3 6.7 113.4 4.9
Famciclovir 91.5 3.2 111.7 5.7 100. 1 7.9
Lamivudine 67.0 8.5 85.2 4.5 108. 3 6.5
Nevirapine 91.8 0.5 105.9 7.4 97.1 8.3
Zidovudine 107.5 3.6 104.8 5.8 98.3 8.6
Bambuterol 83.9 4.3 90. 1 8.0 95.7 6.3
Benproperine 86. 1 1.0 88.6 7.6 103.9 5.0
Clenbuterol 93.0 4.6 87.5 7.8 89.7 5.7
Clorprenaline 119.7 6.9 87.8 6.2 98.5 8.8
Dextromethorphan 96. 4 1.8 86.9 6.8 100. 8 5.4
Diphenhydramine 109.9 6.2 90. 4 5.5 97.4 1.6
Diprophylline 114.0 3.4 87.1 6.5 101.1 8.7
Doxofylline 96. 6 3.6 92.3 6.9 104.2 9.9
Hydroxyethyltheophylline 85.9 1.6 101.9 6.4 84.6 2.2
Pentoxyverine 91.5 3.2 84.3 11.7 101. 4 8.1
Procaterol 67.0 8.5 99.2 10. 4 110. 6 5.6
Salbutamol 91.8 0.5 108. 8 7.0 93.6 5.7
Sulfamethoxazole 107.5 3.6 98.4 6.2 101. 8 6.4
Acetaminophen 86. 1 1.0 109. 5 5.3 104.5 8.5
Butazodine 93.0 4.6 109.9 4.5 101. 6 3.4
Dexamethasone 108. 8 3.3 96. 4 5.7 104.6 2.0
Diclofenac 96. 4 1.8 93.1 4.1 106. 6 2.9
Piroxicam 120.0 3.4 98.5 3.5 101.7 3.3
Trimethoprim 96. 6 3.6 91.1 5.5 105.3 6.9
Amino tadalafil 85.9 1.6 102.7 7.6 108. 8 7.4
Homo sildenafil 72.1 5.2 88.7 4.7 95.4 1.7
Hydroxyhomo sildenafil 64.4 8.3 90. 8 5.6 103. 8 9.2
Norneosildenafil 108. 6 5.0 109. 6 4.9 90.0 9.3
Pseudovardenafil 88.9 3.8 89.4 6.7 112.1 2.8
Sildenafil 89.4 0.9 89.5 8.5 99.1 5.8
Tadalafil 72.2 9.9 103. 4 6.8 92.8 9.9
Thioaildenafil 62.2 7.1 98.2 6.2 105.5 5.8
Vardenafil 59.1 1.6 93.0 7.1 86.3 5.5

T4 PHRESCFHERNPEERA | mg- ke LW = AFARAL(LERERT) MEER

1

Tab.4 Three-level accuracy of compound with quantitative limit of 1 mg + kg™ in the detection of adulterantsin health product( ex-

pressed in recovery rate )

| Average recovery rate/ % RSD Average recovery rate/ % RSD Average recovery rate/ % RSD
Analyte (1 mg-kg~") /% (5mg-kg") /% (10 mg - kg~") /%
Amobarbital 94.0 3.5 101. 8 5.4 95.6 8.5
Chlormezanone 90. 4 0.8 92.6 4.4 88.1 3.0
Zopiclone 88.7 2.6 100. 4 4.8 101.0 4.7
Fluoxetine 110. 4 0.8 95.7 2.9 95.0 6.8
Captopril 114.9 3.3 100. 5 5.9 111.5 3.9
Nifedipine 74.2 2.2 94.5 5.1 104.9 1.1
Troxerutin 83.6 3.9 92.9 5.8 119.4 0.7
Fluvastatin 80.5 4.9 99.7 9.8 108.2 5.4
Gemlfibrozil 88.3 3.9 110.5 3.8 107.0 5.1
Theophylline 83.9 4.3 90.2 6.4 106. 9 5.5
Theophylline 83.9 4.3 90. 2 6.4 106. 9 5.5
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Tab.5 Molecular formula, retention time, mass deviation and secondary ions of each compound in the detection of adulterantsin

health product

Molecular Retention  Accurate mass/[ M +H] for [M-H] ~ Mass Precursor ion
Analyte Category

formula time/ min Theoretical Experimental deviation (m/z)
Alprazolam Tranquilize Cy7H5CINy 12.22 309.090 15 309. 090 52 1.2 281.070 7
Amobarbital Tranquilize Cy1HgNyO5 11.81 225. 124 47 225.124 68 0.93 182.117 8
Barbital Tranquilize CgH,N,05 8.19 183.077 52 183.077 22 -1.64 140.070 5,94.915 5
Chlormezanone Tranquilize CyH,CINO5S 11. 18 274.029 92 274. 030 21 1.06 209. 06,154. 041 7,102. 985 2
Clonazepam Tranquilize Cy5HCIN;05 12.39 316.048 35 316. 048 46 0.35 270. 055 1,302. 044 8
Clorazepate Tranquilize Cy6H4CIN;0 9.06 300. 089 82 300. 09 0.6 274.092 5,154. 416
Diazepam Tranquilize C16H3CIN,O 14.03 285.078 92 285.079 32 1.4 154.041 7,193.088 5
Estazolam Tranquilize Cy6Hy CINg 11.95 295.074 5 295.074 65 0.51 267. 055 4,205.075 7
Lorazepam Tranquilize Cy5HoCILN,0, 12.22 321.019 21 321.019 35 0.44 275.013 3,303. 008 2,229.052 5
Midazolam Tranquilize CgH 3CIFN, 9.56 326. 085 48 326.085 75 0.83 291. 116 2
Mogadan Tranquilize CysHN;05 12.02 282.087 32 282.087 8 1.7 236.094 1,180. 080 6
Oxazepam Tranquilize CysHy CIN,O, 11.97 287.058 18 287. 058 26 0.28 241.052 3,269. 047 1,104. 049 8
Phenobarbital Tranquilize CoHpNy05 10.27 231.077 52 231.077 96 1.9 188.070 7,99.924 4
Secobarbital Tranquilize CipHgN,O3 12.29 237.124 47 237.124 77 1.27 194. 117 8,147.901 4
Sinomenine Tranquilize CoHx;3NO, 6.72 330. 169 98 330.170 32 1.03 239.070 1,181.064 6
Triazolam Tranquilize C7H,ClLNy 12.39 343.051 18 343.051 33 0.44 308. 081 8,315.031 8
Zaleplon Tranquilize C7H,5N50 11. 69 306. 134 94 306. 135 19 0.82 236.092 8,264. 124 1
Zopiclone Tranquilize C7H7CINGO; 7.94 389.112 34 389.112 95 1.57 245.022 2,217. 027 3,139. 005 6
Beclomethasone dipropionate Hormone CyH3,ClO4 16.51 521.230 06 521.230 96 1.73 147.080 3,321. 148
Clobetasol propionate Hormone CysH3,CIFO; 15.72 467.199 51 467.200 2 1.48 57.034
Cortisol Hormone CyH3005 10. 81 363.216 6 363.216 55 -0.14 121.064 7
Cortisone acetate Hormone Cx3H3,0¢ 13.06 403.211 52 403.211 49 -0.07 147. 080 2
Dexamethasone acetate Hormone CyyH3 FOg 12. 19 435.217 74 435.217 9 0.57 163. 111 5,343. 189 8
Fluocinonide Hormone CoeHzpkF,04 14.59 495.218 89 495.219 39 1.01 121. 064 7
Halcinonide Hormone CyyH3,CIFO5 15.55 455.199 51 455.200 13 1.36 147.800 7,263. 143 4
Hydrocortisone acetate Hormone Cx3H304 12.77 405.227 17 405.227 54 0.91 147. 080 3
Metacortandracin Hormone CyHyO5 10.73 359.1853 359. 185 36 0.17 147.080 3,171. 080 2
Methylprednisolone Hormone CyH3,05 11.49 375.216 6 375.217 4 1.17 161.095 9
Prednisone acetate Hormone C3Hpg04 12.9 401. 195 87 401. 196 32 .12 121. 064 7,309. 184 3
Triamcinolone Hormone Cy HyFOg 9.63 395. 186 44 395.186 71 0. 68 225.127,357.169 1
Triamcinolone acetonide acetate ~ Hormone CogH33FO, 14.52 477.228 31 477.228 73 0.88 121.064 7
Bumetanide Slimming C7HxN,05S 13.49 365. 116 57 365. 116 61 0.11 240. 138 1,184. 075 6,156. 080 7
Bupropion Slimming C3HgCINO 8.86 240. 114 97 240. 115 02 0.21 184.052 3,131.073,166. 041 8
Caffeine Slimming CgHyoN40, 7.36 195. 087 65 195. 087 98 1.69 138.066 1
Ephedrine Slimming CyoHysNO 6.31 166. 122 64 166. 122 83 1. 14 148.111 8
Fenfluramine Slimming CpHgF3N 9.19 232.130 76 232. 130 98 0.95 159.041 5
Fluoxetine Slimming Cy7HgF3NO 10. 68 310. 141 33 310. 141 33 0 162.970 3,259.092 8,148. 111 7
Furosemide Slimming CpHy CIN,O5S 11.5 329. 000 44 329.001 53 3.31 204. 983 8,285. 010 8,77. 964
Phenolphthalein Slimming CoyoH 404 11.97 319. 096 49 319. 096 47 -0.06 225.054 3
Sertraline Slimming Cy7H7CIHN 10.75 306. 081 08 306. 081 05 -0.1 158.976 2,275.038 6
Sibutramine Slimming Cy7HCIN 10. 88 280. 182 65 280.182 8 0.54 125.015 4,139.030 8
Diaben Hypoglycemic CpHgN,038 13.01 271. 111 09 271. 111 27 0.66 74.096 4,155.016 1
Glibenclamide Hypoglycemic Ca3HagCIN;O5S 15 494,151 1 494.151 73 1.27 169. 005 1,369. 007

- 1814 -

Chin Pharm J, 2019 November, Vol. 54 No. 21

[ 222K 2019 4R 11 155 54 555 21 1)



453 5( continued )

Molecular Retention  Accurate mass/[M+H] *or [M-H] ~ Mass Precursor ion
Analyte Category

formula time/ min Theoretical Experimental deviation (m/z)
Glibornuride Hypoglycemic C1gHpN,0,48 14. 46 367. 168 6 367.169 13 1.44 152.143 4
Gliclazide Hypoglycemic Cy5HpN3058 14. 06 324.137 4 324. 137 66 0.06 110. 096 4,127. 123
Glimepiride Hypoglycemic CyyH3yN4O5S 15.34 491.232 27 491.232 6 0.67 126.091 4,352. 132 5
Glipizide Hypoglycemic Cy HyN50,S 12.71 446. 185 65 446. 186 28 1.41 321.101 5,167.016 2
Gliquidone Hypoglycemic Cy7H33N3065 16.27 528.216 28 528.216 74 0. 87 404. 115 8,167.016 1,131. 060 4
Pioglitazone Hypoglycemic CoHyN,05S 9.32 357.126 74 357. 126 86 0.34 134. 096 4
Atenolol Hypotensive C4HpN,04 5.83 267.170 32 267.170 84 1.95 145. 060 47,74. 060 8
Benidipine Hypotensive CogH3N30¢ 10.73 506. 228 56 506. 228 97 0.81 91. 054 8,174. 127 6,315. 097
Bisoprolol Hypotensive CygH3 NOy 9 326.232 59 326.232 64 0.15 116. 107 3,74. 060 9
Candesartan cilexetil Hypotensive C33H3yNgOg 17.63 611.261 26 611.261 78 0.85 423.1559,207.091 7
Captopril Hypotensive CoH}5NO3S 8. 64 218.084 54 218.084 7 0.73 70. 065 9,116.070 9,75. 027 1
Clonidine Hypotensive CoHoCIHN5 6.57 230. 024 63 230. 025 01 1.65 212.998
Dihydrochlorothiazide Hypotensive C;HgCIN;0,4S, 7.45 295.957 2 295.958 19 3.35 77.963 9,204. 983 8,268. 946 4
Irbesartan Hypotensive CosHygNgO 11.89 429.239 74 429.239 9 0.58 207.091 5
Lacidipine Hypotensive CeH33NOg 17.87 456. 238 06 456.238 22 0.35 400. 174 9,354. 133
Lisinopril Hypotensive CyH3N305 6.75 406. 233 65 406.234 01 0.89 80. 081 4
Metoprolol Hypotensive C5sHpsNO; 8.09 268. 190 72 268. 190 95 0.86 116. 107 3,74. 060 8
Micardis Hypotensive C33H3N40, 10.98 515.244 15 515.244 45 0.58 276.136 7,497.233 1
Minoxidil Hypotensive CoHsNsO 7.51 210. 134 94 210.135 1 0.76 193.132 2,164.093 1,84.081 5
Nifedipine Hypotensive C7HgN20¢ 13.59 347.123 76 347.124 15 .12 254.104 6,195. 091 6
Quinapril Hypotensive CosHzoN,05 10. 85 439.222 75 439.222 93 0.41 234.148 6,117.070 1
Reserpine Hypotensive C33HyoN>0g 10. 81 609. 280 66 609. 280 76 0.16 195.065 1,174.091 3
Sotalol Hypotensive CioHyN,058 5.83 273.126 74 273.127 14 1.46 133.076,213.069,255. 115 9
Terazosin Hypotensive CigHysNsOy 7.81 388.197 93 388. 198 18 0.64 290. 160 8,247. 118 8,71.05
Troxerutin Hypotensive C33HpOp9 8.23 743.239 31 743.239 2 -0.15 435.128 2,85.029 1
Valsartan Hypotensive CoyHpgN505 13.84 436.234 32 436.234 83 1.17 207. 091 5,235.098 3
Atorvastatin Lipid-lowering ~ C33H35FN,O5 14.69 559.260 28 559.260 56 0.5 440. 223 8,250. 103
Bezafibrate Lipid-lowering ~ C1oHCINO4 13.48 362. 115 36 362. 11575 1.08 138.994 5,121. 065
Fenofibrate Lipid-lowering ~ CoHp,ClO4 18.54 361. 120 11 361. 120 27 0.44 233.036 1,138.994 5
Fluvastatin Lipid-lowering ~ CosHagF'NOy4 14.72 412.191 86 412.192 2 0.82 224. 086 7,266. 133 6
Gemfibrozil Lipid-lowering ~ CjsH205 16.39 249. 149 62 249.150 19 2.29 139. 042 3,77. 006 3
Lovastatin Lipid-lowering ~ Cy4H3605 17. 06 405. 263 55 405.263 85 0.74 199.148 1,173.132 6
Pravastatin Lipid-lowering ~ Cy3H3607 11.13 423.238 83 423.240 17 3.17 101. 059 4,59.012 3
Rosuvastatin Lipid-lowering ~ CypHpgFN30¢S 12.71 482. 175 56 482.175 84 0.58 258.139 9,300. 150 4
Simvastatin Lipid-lowering ~ Cy5H3305 17.83 419.279 2 419.279 42 0.52 199.148 1,173.132 5
Carbamazepine Psychotropic CysHpN,O 11.6 237.102 23 237.102 26 0.13 79.950 6
Aciclovir Antiviral CgH{1N5O5 1.74 226.093 47 226. 093 61 0.62 152.056 5
Famciclovir Antiviral Ci4HgNsO4 7.51 322.150 98 322.15125 0.84 136. 061 7,202. 108 5
Lamivudine Antiviral CgHy1N305S 1.77 230. 059 39 230.059 6 0.91 112.050 4
Nevirapine Antiviral CsHi4N40 9.76 267.124 04 267.124 27 0.86 226.084 7
Zidovudine Antiviral CioH3Ns504 7.95 266. 089 48 266. 090 24 2.86 223.071 8
Bambuterol Antitussive CigHygN305 8.55 368.218 368.217 9 -0.03 294. 114 6,72.044 4
Benproperine Antitussive Cy HyNO 10.9 310.216 54 310.216 55 0.03 126. 128 ,91. 054 4
Clenbuterol Antitussive C,H5CLN,0 8.14 277.086 9 277.087 07 0.61 203. 013 6,132. 068 2,168. 044 9
Clorprenaline Antitussive CyHcCINO 7.59 214.099 32 214.099 49 0.79 154. 041 7,196. 088 7,118. 065 1
Dextromethorphan Antitussive C1gHpsNO 9.45 272.200 89 272.201 05 0.59 215.143 1,147.080 5
Diphenhydramine Antitussive C7HyNO 9.67 256. 169 59 256. 169 74 0.59 167.085 6
Diprophylline Antitussive CyoHyN4O4 6.52 255.108 78 255.109 1 1.25 181.071 8,124.050 5
Doxofylline Antitussive CH14N4Oy4 8.12 267. 108 78 267. 108 92 0.52 181.072 1,87.044 1,124.050 6
Hydroxyethyltheophylline Antitussive CoH,N405 6.8 225.098 22 225.098 34 0.53 181.072,124.050 6
Pentoxyverine Antitussive CyH3NO; 10. 55 334.237 67 334.237 85 0.54 100. 112 1,72.080 8
Procaterol Antitussive C1gHpN,04 6.12 291. 170 32 291. 170 72 1.37 273.159 6,231. 124 7
Salbutamol Antitussive C3HyNO; 5.7 240. 159 42 240.159 7 1.17 148.075 6
Sulfamethoxazole Antitussive CyoH N304 9.84 254. 059 39 254.059 55 0.63 156.011 4,108. 044 4,92. 049 5
Theophylline Antitussive C;HgN4O, 6.55 181. 072 181. 072 07 0.39 124.050 6
Acetaminophen Analgesic CgHgNO, 6.37 152.070 61 152.070 79 1.18 110. 06
Butazodine Analgesic CoHyN,0, 15.74 309. 159 75 309. 159 85 0.32 160. 112,120. 044 4
Dexamethasone Analgesic CyHyFO5 11.71 393.207 18 393.207 43 0.64 147.080 2,237.127 1
Diclofenac Analgesic Cy4H}CILNO, 15.09 296. 023 96 296. 024 26 1.01 214. 041 6,250.018 3
Indometacin Analgesic CioH 4CINO4 15. 06 358. 084 06 358. 084 38 0.89 138.994 6
Piroxicam Analgesic Cy5H3N3045 12.46 332.069 95 332.070 04 0.27 95. 060 3,121. 039 6,164. 081 8
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455 5( continued )

Molecular Retention ~ Accurate mass/[M +H] for [M-H] - Mass Precursor ion
Analyte Category

formula time/min Theoretical Experimental deviation (m/z)
Trimethoprim Analgesic C4HgN4O5 7.16 291.145 17 291. 145 39 0.76 123. 066 5,230. 116 2
Amino tadalafil Aphrodisiac Cy HgN4O4 11.57 391. 140 08 391. 140 08 0 135. 044 ,269. 102 9,262. 086
Homo sildenafil Aphrodisiac Co3H3pNg04S 9.78 489.227 85 489.228 27 0.86 72.081 6,58. 066 1
Hydroxyhomo sildenafil Aphrodisiac CpHypNgOsS 9.58 505.222 77 505.222 99 0.44 99.092 1
Norneosildenafil Aphrodisiac CyHxpN50,S 14.13 460.201 3 460.201 42 0.26 283.118 7,84.081 4
Pseudovardenafil Aphrodisiac CyHpNs0,S 16.25 460.201 3 460.201 63 0.72 169.097,151. 086 5
Sildenafil Aphrodisiac CypH3oNg04S 9.65 475.212 2 475.212 43 0.48 58.066 1,100. 1
Tadalafil Aphrodisiac CypH N304 12.44 390. 144 83 390. 144 81 -0.05 135. 044 ,268. 107 7
Thioaildenafil Aphrodisiac Cy3H3Ng03S, 11.38 505.205 01 505.205 2 0.38 99.092 1,113. 107 6
Vardenafil Aphrodisiac CpHypNgO,S 9.78 489.227 85 489.228 27 0. 86 169.097,151. 086 5
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