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Rapid determination of twenty added chemicals in anti — hypertensive
Chinese traditional medicine and health foods by
UPLC -DAD - Q -TOF - MS/MS”

ZHAO Qi, JIA Chang - ping, QIAN Ye —fei, CHEN Wei, ZHANG Chao

(Suzhou Institute for Drug Control, Suzhou 215000, China)

Abstract Objective: To establish a fast, accurate and sensitive method by UPLC - DAD - Q — TOF - MS/MS
for the detection of 20 kinds of illegally added chemicals such as azilsartan, nifedipin, lacidipine | nebivolo in

anti — hypertensive health foods. Methods: Waters HSS T3 C (100 mm x2. 1 mm,1. 8 wm ) column was used

with mobile phase of 0. 01 mol + L ™" ammonium acetate aqueous solution — methanol and gradient elution(0 min,
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5%A;0 —8 min, 5%A—95%A;8 — 11 min,95%A;11 - 11.2 min,95%A—5%A;11.2 - 12 min,5% ). The

flow rate was 0.3 mL + min~'. The injection volume was 1 pL. ESI* ESI~ scan and MS/MS mode were applied.
Qualitative and quantitative analyses were carried out by UPLC — DAD — Q — TOF — MS/MS. Results; The meth-

od was validated. A good linear relationship was showed in the concentration of 1 =50 wg + mL™", (RSD <3% )

and the recovery was obtained in range of 80. 5% —-98. 7% . lllegally added chemical drugs were found in 15 bat-

ches of samples tested by this method. Two or more types of drugs were detected in 14 batches of samples. Torsemi-

de, candesartan cilexetil, lacidipine were detected in 9 samples. Lacidipine and nebivolol were found in one of the

sample. Conclusion; This method is fast, accurate and sensitive with a high degree of separation. It can be used as

a powerful tool for the fast detection of illegally added chemicals in anti — hypertensive health foods.
Keywords: UPLC — DAD - Q — TOF — MS/MS; anti — hypertensive ;illegally added chemicals; food; Chinese tra-

ditional medicine ; nebivolo
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Fig. 1( Continued)
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Tab.1 MS/MS spectrometry of 20 chemical drugs

e ez in-¥ %%ffﬁft ‘ &%T‘ fﬁfiﬁﬁ% %?Hé?ﬁ)#%?r
(No.) (chemical drugs) ( molecular (acquisition t/min (parent ion)  (colision energy)/ (daughter ion)
formula ) mode) m/z eV m/z
1 BFFibiH (azilsartan) CysHyy N, O5 ESI* 7. 606 457.153 2 15 279,233
2 iR (nifedipine ) C,HgN, O ESI + 7.575 347.124 1 30 315,254
3 RpEHF(lacidipine) CasHz NOg ESI* 9.292 456.237 8 15 400,354
4 RFEHE (lacidipine) Cs6Hyy N3 Og ESI* 7.575 612.313 0 25 280,100
5 & F-(amlodipine) CaHas CIN, O ESI* 6.705 400.154 1 15 249 238
6 FLHIZEXK (torsemide) Ci6HyyN, 058 ESI* 6. 136 349.137 9 15 290,264
7 PHIPHIEE(candesartan cilexetil)  C33Hy NgOg ESI* 9.303 611.262 0 10 423 263
8 FEI&/R (atenololl) C1Hy,N, 0, ESI* 3.476 267.171 2 25 145,74
9 HJRA[ R (clonidine hydrochloride) CoHigCl3N; ESI* 3.985 230.026 4 45 159,123
10 S&E0 (hydrochlorothiazide ) C,H;CIN;0,S, ESI - 4.237 295.951 7 30 268,204
11 ERJRURMENE (prazosin hydrochloride) — CyoHy CINSO, ESI* 5.294 384.165 9 40 247,95
12 RHEEFI(captopril) CyH;sNO;S ESI* 5.277 218.086 1 15 116,70
13 FlIfi>F-(reserpine) C33Hy N, 0 ESI* 6.914 609.282 2 35 195,174
14 ZSHIEJK (nebivolol ) Cy HysF,NO, ESI* 6.788 406.184 8 35 151,123
15 WEZEA(furosemide) CppH,, CIN,058 ESI - 6. 440 329.005 3 15 285,204
16 JesLihF-(nimodipine) C, HyN, 0, ESI* 8.304 419.181 5 10 343,205
17 JEREHF (nitrendipine) CigHy N, Og ESI* 8.208 361.139 5 15 329,315
18 JEZHF-(nisoldipine) CaoHay N, Og ESI* 8.554 389.1719 10 254,239
19 e (felodipine ) CisHp C,NO, ESI* 8.781 385.080 4 10 340,205
20 AEYPIA (valsartan) Cyy HyyN5 O, ESI* 7.950 436.239 9 30 207,190
FT2 20 MLEHYERMEXRRQNR AEZE B E
Tab.2 The linear relationship, LODs, precision, recoveries of 20 chemical drugs
95 =251 A Y LoD/ K B SER IR
(No. ) (chemical drugs) (linear quation) (ng » mL~") (precision) ,RSD/% (average recovery)/%
1 503 (azilsartan) Y =55 561X -5 097 0.999 1 16.2 1.2 98.7
2 BYEHLOF (nifedipine) Y =4 968X -2 826 0.999 6 10. 4 2.6 96. 2
3 RiP§HLF (lacidipine) Y=5 361X +10 340 0.999 5 20.6 0. 80 95.1
4 RFEHOE (lacidipine ) Y =26 401X +12 375 0.999 7 18.5 0. 60 93.5
5 &M (amlodipine) Y =18 104X -8 811 0.999 8 230.2 0.90 97. 4
6 FEHIZEK (torsemide) Y=14 511X -16 423 0.999 2 19.8 1.2 82.5
7 BHbYPIHREE (candesartan cilexetil) Y=35576X +1713 0.999 1 15.2 1.1 97.2
8 F#:i%/K (atenololl) Y =72 815X +12 056 0.998 9 16. 6 2.3 90. 6
9 bR W 4R E (clonidine hydrochloride) ¥ =60 570X + 10 006 0.999 2 22.8 2.1 88.9
10 S 4WEWE (hydrochlorothiazide ) Y=7767X-1573 0.999 1 20.2 0.70 93.1
11 ERBRVEMRIE (prazosin hydrochloride) Y =33 753X -3 893 0.999 3 18.8 1.4 95.4
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F2(4)

ErRe) oy LM . LOD/ i S [m] i A
(No. ) ( component ) (linear quation) (ng - mL™") (precision) ,RSD/% (average recover) /%

12 RHEEH]( captopril ) Y =27 064X -2 759 0.999 5 125.2 1.2 80.5

13 Fif 3 (reserpine ) Y =92 998X -32 008 0.999 8 345.4 1.1 88.9

14 ZX &K (nebivolol ) Y =58 324X +7 544 0.999 2 25.8 2.1 92.3

15 meZEX (furosemide) Y =13 058X -717 0.999 2 365. 4 0. 80 97.7

16 JREih - (nimodipine) Y =13 658X -3 258 0.999 1 220. 52 2.8 88.8

17 JREfAF (nitrendipine ) Y=6528X -3 698 0.999 4 198. 4 2.6 89.2

18 Je &M T (nisoldipine) Y=1062X -5 321 0.999 3 310.6 1.8 90. 4

19 JEEHILF (felodipine ) Y=6325X+1 058 0.999 5 205.6 2.1 87.8

20 #iVPIH (valsartan) Y=8362X -2 282 0.999 1 20. 8 1.7 82.1

x3 LHERNEER

Tab.3 Quantitative results of 15 samples

G5 FEfm 24 PR HLHE 3
(No. ) (Sample name) ('specifications) ( component )
1 PO AT R 7 8 K (yellow “shukang- R FEPLZEAK IR VD I S L 7 7 Hb SF ( torsemide | candesartan
wang” powder) ( powder) cilexetil | lacidipine )
2 Mo ¥ H B %1k ( Gardenia Lily Tucka- iR I b P3RS ( candesartan cilexeti)
hoe drink) ( powder)
3 WEAE (1) 5 5K (pible security FIiEN FLRIZEK B v JH S | H7 7Y 3 57 ( torsemide , candesartan
sampling (1) powder) ( powder) cilexetil | lacidipine )
4 WEANFE (3) 5 8 K (pible security A FLHLZEA | IR b Vb JH G | i 7Y H S ( torsemide | candesartan
sampling(3) powder) ( powder) cilexetil | lacidipine )
5 WA (4) 5 8 K (pible security EIiEN FLRIZEK L B Vb H S | 7 PG 3 F- (torsemide , candesartan
sampling (4 ) powder) ( powder) cilexetil | lacidipine )
6 INEAHEE (1) 5 (pible security sam- R P Vb g 37 Y H1OF ( candesartan cilexetil | lacidipine )
pling(1) ( powder)
7 INEREE (2) 5) (pible security sam- ¥R PHb P3RS $7 7 HbF ( candesartan cilexetil | lacidipine )
pling(2) ( powder)
8 INEREE (3) 5 ) (pible security sam- ¥R FEPrZEAK I VD 3 S L 7 7 Hb S ( torsemide | candesartan
pling(3) ) ( powder) cilexetil ,lacidipine )
9 AN EE (4) 5 (pible security sam- AR FLRL ZEK Y VD HH R | LY Mo S | BT 5 VD 4 (torsemide |
pling(4)) ( powder) candesartan cilexetil ,lacidipine )
10 WNEANRE (5) % (pible security sam- MR FERLFEK | I H VP 3H P LV Hb 7 | B 5% 70 3 (torsemide |
pling(5)) ( powder) candesartan cilexetil ,lacidipine )
11 57 ( Ya rui ning) R AR Ik ZEK | TS5 V0 3 ( nifedipine , furosemide | azilsar-
( powder) tan)
12 #H X% (Hu shi an ya) awill FLVE M O | SR F O | % B 3% /R (lacidipine | lacidipine |
( t}:&);e”t) nebivolol )
13 JE 18+ ( Doctor Ya) (talelct) R A M- (amlodipine )
14 P H 5 H R (Tiao Ya Bao pressed il FERLZER B FEYDHH P IR 7 P T (torsemide | az-
candy) (tablet) ilsartan | candesartan cilexetil ,lacidipine )
15 NSRS B3 ( ginseng and polyg- F# FLHL ZE K | Bl 35 V0 3H | 3K V0 1 R ( torsemide | azilsartan |
onatum pressed candy) (tablet) candesartan cilexetil )
T MR R R RE AR SR PR R U R R g R A, S 1 B ORI R AR B AT 3R

EMEMEE MR RIE TRV ERE T, IRZ FHARN A SRS (5 S, MR 38 3 £ B ik 18] | & 25 1A
MR E TS 1o ke bt MIgEAT R4,  TETER, Mol A OR £ O AR L S
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