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By e JE RARAE RS P L IS A XA MA Y, FAiE: AR ATEARBEN TR BRI, § O
J& Bk ik, & A Waters HSS T3 & 4% 4 (100 mm X 2.1 mm, 1.8 pm ) #4745 &, T (£ 0.1% F 8L ) F=
K (410 mmol - L™ T84, 0.1% WL ) A A48, ¥ E ML, Ak A 03 mL-min™', 4232 30 °C., FiEk
RIS &F4, BAF ST B4R B X, AR RS G354 8 T — SR A = BT AE B
EIAFEE I, KA BN AT, B AR S PR T R T AL S, SF AT TR A SR AT E 5T
BER 15 AR EREA 0.03~50 pg - mL7 FEE R EMEATK ZH3G KT 0.992, & KL egrem TR
#0.01~2 pg - mL™, B E A 75.3%~110.5% , RSD 4 4.6%~9.9% ., KA K Fr 3t 12 #4568 % o JE £ ARAE
RS T M, 3 AR T ot B AR R, BB o RN R, AT A, REUE &, AR
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KR vIRAT AT RS 18] B ik s ARk IR A 2 4 5 HHBh M o 5 ARAE R S 5 PRk TR B

hESES:RI17 ERFRIRAD: A NERS:0254-1793 (2020 ) 02—-0260-08
doi: 10.16155/j.0254-1793.2020.02.09

Rapid screening and quantitative detection of 15 illegally added
drugs in antihypertensive health foods by HPLC-Q-TOF/MS

LI Meng-yi, WU Di, DONG Zhe , DONG Ya-lei, CAO Jin

( National Institutes for Food and Drug Control, Beijing 100050, China )

Abstract Objective: To establish an HPLC-Q-TOF/MS method for the screening, confirmation and quantitation
of 15 illegally added drugs in antihypertensive health foods. Methods: The target analytes in health food samples
were extracted ultrasonically with methanol. After centrifugation, the supernatant was injected and the separation
was performed on a Waters HSS T3 column ( 100 mm x 2.1 mm, 1.8 pm ). Acetonitrile containing 0.1% formic acid and
water containing 10 mmol * ™' ammonium acetate combined with 0.1% formic acid were used as mobile phase by gradient

elution at a flow rate of 0.3 mL * min™', and the column temperature was set at 30 °C . The analytes were detected by
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positive or negative ion ESI in Target MS/MS mode, while the potential positive samples were quantified. The

chromatographic retention time, precursor ions and product ions were compared with the standards, and the samples that

illegally adulterated were identified. Results: The linearities of all the 15 drugs ranged from 0.03 pg* mL™" to 50 pg

mL™" with the correlation coefficients of greater than 0.992. The limits of detection were between 0.01 and 2 pg * mL™ and

the recoveries were in the range of 75.3% to 110.5%, with the relative standard deviations of 4.56% to 9.91%. Using this

method, 12 kinds of antihypertensive health foods were tested, and 3 kinds of non—lotion products were detected to add

illegal drugs. Conclusion: The HPLC—-Q-TOF/MS method is rapid, accurate and selective, and it can be applied to the

screening, confirmation and quantitation of 15 illegally added drugs in antihypertensive health foods.
Keywords: HPL.C-Q-TOF/MS; illegally added drugs; antihypertensive ; health foods ; rapid screening
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Tab.1 Mass spectrometry detection conditions

FHXT 5T Fi i (relative

o molecular mass ) BT {2 filiAEE g TET
( component) p— S (ionization Iy/min (error l/ (CE)/  (product ion )
mode ) (x10°) eV m/
(theoretical ) ('mesured )
KR (minoxidil ) 210.1349 210.1353 + 3.224 1.90 20 164.093 1
RFCEH) ( captopril ) 218.084 5 218.084 7 + 3.347 0.92 10 116.070 6
ERBRTT AR ( clonidine hydrochloride ) 230.024 6 230.024 7 + 2.952 0.43 40 159.971 5
Bi[5 1% /K (atenolol ) 267.170 3 267.170 5 + 1.137 0.75 20 145.064 8
Tt ( nifedipine ) 347.123 8 347.123 1 + 4755 -2.02 10 254.105 0
FEHIZEK (torasemide ) 349.1329 349.1332 + 3.705 0.86 40 264.080 1
JEREHLSF- ( nitrendipine ) 361.139 4 361.140 1 + 5.632 1.94 20 315.097 5
A& HOF- (felodipine ) 384.076 4 384.076 9 + 6.447 1.30 20 338.034 5
ERFRVRMEIE ( prazosin hydrochloride ) 384.166 6 384.166 7 + 3.397 0.26 40 247.119 0
FH At 1% 50 S F (amlodipine mesylate ) 409.152 5 409.152 3 + 3.965 -0.49 10 238.062 9
FfF ( reserpine ) 609.280 6 609.281 0 - 4.187 0.66 40 195.065 2
JEZHF- (nisoldipine ) 389.170 7 389.170 5 - 4.509 -0.51 10 252.123 0
SAWEWE ( chlorothiazide ) 293.941 6 293.940 9 - 3.054 -2.38 40 213.960 9
S ZAWE (hydrochlorothiazide ) 295.957 2 295.956 9 - 3.187 -1.01 40 126.011 6
FH 4561 ( methyclothiazide ) 357.949 5 357.949 0 - 3.985 -1.40 20 321.9728

2 #ER5iTR
2.1 WAHEE S

SCH 52T HPLC & 48 i Y C o 835 4
1 Waters BEH C g #£ ( 100 mm x 2.1 mm, 1.8 um )
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Cpd 1: minoxidil: +ESI EIC(210.134 9) Scan Frag=125.0V pstd3.d

. 3.224

Cpd 2: captopril: +ESI EIC(218.084 5) Scan Frag=125.0V pstd3.d

i\ 3.347

Cpd 3: clonidine: +ESI EIC(230.024 6, 232.021 7) Scan Frag=125.0V pstd3.d

? 2.952

Cpd 4: atenolol: +ESI EIC(267.170 3) Scan Frag=125.0V pstd3.d

1.137

Cpd 5: nifedipine: +ESI EIC(347.123 8) Scan Frag=125.0V pstd3.d
. 755

Cpd 6: torasemide: +ESI EIC(349.132 9) Scan Frag=125.0V pstd3.d
. 705

Cpd 7: nitrendipine: +ESI EIC(361.139 4) Scan Frag=125.0V pstd3.d

Cpd 8: felodipine: +ESI EIC(384.076 4, 386.073 8) Scan Frag=125.0V pstd3.d

Cpd 9: Prazosin: +ESI EIC(384.166 6) Scan Frag=125.0V pstd3.d

3.397
\

Cpd 10: Amlodipine Mesylate: +ESI EIC(409.152 5, 411.150 4) Scan Frag=125.0V pstd3.d

Cpd 11: reserpine: +ESI EIC(609.280 7, 610.283 9) Scan Frag=125.0V pstd3.d

‘ 4.187
4.509

Cpd 1: chlorothiazide: -ESI EIC(293.941 5, 295.938 6) Scan Frag=125.0V std3.d

+EST EIC(389.170 7) Scan Frag=125.0V nsdp-3.d

/\3. 054
Cpd 2: hydrochlorothiazide: —-ESI EIC(295.957 2, 297.954 2) Scan Frag=125.0V std3.d
3.187
Cpd 3: Methyclothiazide: —ESI EIC(357.949 5, 359.946 6) Scan Frag=125.0V std3.d
/\3.985
1 2 4 5 6
t/min

a. KR Cminoxidil ) b, RIGEF] (captopril ) c. 7] 4R E (clonidine ) d. B 7% /K (atenolol ) e. A< HISF ( nifedipine )  f. $GH7ZEK (torasemide )
o JEMEHF- (nitrendipine ) h. JEE - (felodipine ) i WRIEIR ( prazosin ) j. F#R 2 SF (amlodipine mesylate ) k. I (reserpine ) 1. JEZHBF-
(nisoldipine ) m. §AMEW ( chlorothiazide ) n. ZL5HMEEE (hydrochlorothiazide ) o, FI4MEI ( methyclothiazide )

B 1 15 P b MR RN SR IR R RIE FiRE

Fig. 1 Extracted chromatograms of 15 illegally added compounds
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Tab.2 Regression equations, correlation coefficients, linear ranges, LOD

aEY [l )5 ZE VR (linear range )/ LOD/

( compound ) ( regression equation ) ' (pgemL™") (pgemL™)
KK (minoxidil ) Y=1.592 x 10°X+3.736 x 10° 0.996 8 0.03~50 0.01
FICEH (captopril ) Y=1.485 x 10°X+3.456 x 10°* 0.995 3 0.3~50 0.1

ptop
ERIR AT ARSE (clonidine hydrochloride ) Y=1.470 x 10°X+7.662 x 10* 0.999 4 0.03~50 0.01
B8 7K (atenolol ) Y=1.048 x 10°X+4.537 x 10 0.997 3 0.3~50 0.1
TR M- ( nifedipine ) Y=1.219 x 10°X+2.119 x 10’ 0.999 8 0.75~50 0.25
FEPIZEXK (torasemide ) Y=3.584 x 10°’X+9.399 x 10* 0.998 4 0.06~50 0.02
JEREHISF ( nitrendipine ) ¥=8.963 x 10'X+6.275 x 10 0.995 6 0.15~50 0.05
HEV HBF- (felodipine ) Y=6.871 x 10°X+3.117 x 10’ 0.993 5 0.18~50 0.06
ERFRVRIENE ( prazosin hydrochloride ) Y=1.812 x 10°X+2.490 x 10’ 0.997 2 0.03~50 0.01
R SUF- (amlodipine mesylate ) Y=7.248 x 10°X+1.060 x 10° 0.998 4 0.18~50 0.06
1L ( reserpine ) Y=4.679 x 10°X+1.313 x 10’ 0.999 6 0.06~50 0.02

P

JEZHF- ( nisoldipine ) Y=1.664 x 10°X-3.642 x 10° 0.992 0 6~50 2
FAEWE ( chlorothiazide ) Y=1.528 x 10°X+2.094 x 10° 0.996 7 0.1~50 0.03
ZUEWEYE (hydrochlorothiazide ) Y=3.211 x 10°X+2.673 x 10° 0.999 3 0.18~50 0.06
4481 ( methyclothiazide ) Y=1.566 x 10°X+1.111 x 10° 0.999 8 0.1~50 0.03
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Fig. 2 MS/MS spectra of 15 illegally added compounds

SiBUR ORI a 7k o (e Jp et E i B I s 21D 0)
AV OSSRl R A ], Hopk
TE G il WAL 3, I PR T 32 BB U i) Al S
Mo FERER B PRI 3, Rt R A B Tk
77 %5, 3150 7 3 Smiles ¥ 2X, K5 AN 2T
s FIA TSR A B T RE AN TS 24 LA LR 4.
Eltfﬂ*%ﬂﬂﬁﬁ%%%ﬂl%ﬂ B S0 R R A% AL IR
FEAE R R A, Sk BB T B RS TR B
(BIARNNE Do FESZBRER S4BT R — 5 3% 1 4

it BT 5ORT — 2B 1T Lok, T S BRGT At B % ol 2K
PRAEEE SRR E‘J$E$FU%§%HKE‘@@?J\O
2.5 FERLIE

R AR D53 53 5%k 12 bt B B3 i e 28 R {1
dn EAT TR, b A DR R R R 8 Fil,
I 15 R B R L RSS2 W Rk G . B IE S
TR L S W L SR LK o R EZTE 7)) W3 R ) W s R
AR M- | S0 S 1 R P i TR 2 S M-, R B Y TR A
900~4.3 x 10" mg + ke '

AR R

S

(T




il _EeEE —— m - mencjy

- 266 - 5 ¥ 4 K 22 E ChinJ Pharm Anal 2020,40(2) ‘jPA

1104
100
315. 097 53

90 / 100. 00

80
° | 329.113 19
g 0 75.94 \
T 60- OH
2 0 N='
) N/
#® 50 // Ut
H# ~ 0 N+

40 \ // C o1

WO o '
304 YNH. J \\ d ({\
| 283.071 32
il AN \ 16.53
1.23 4.08 3.36 ul 1 38
0 L L | PR ls | m | il | | | |
130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380
m/z

B3 REMTRRHE—REE
Fig. 3 Characteristic MS/MS spectrum of nitrendipine
®3 BHMTIERABETER

Tab.3 Fragment ions information of nitrendipine

IS REE RIS o7 B ARG 3R

(gﬁf) Smiles #%X ( Smiles format ) ( quasi- ('precise relative (relative

molecular ion ) molecular mass ) intensity )
0 CCLOH"]C(=0)C1=C(C)INC(C)=C(C(=0)0C)Clelecee([N* (=0 0" Del CisHy N,06" 361.1394 0.04
1 C#COC(=0)C1=C(C)N=C(C)C(CO)=C1C1=CC=CC([ NH*']J(0)0)=C1 C,H,;N,05" 329.1132 75.9
2 C=CIN=C(C)C(C(=0)0C)=C(C2=CC=CC([NH"[(0)0)=C2)C1=C=0 CyH sN,05" 315.097 5 100
3 C=CIN=C(C)C(€=0)=C((2=CC=CC([N"](=0)0)=C2)C1=C=0 CysH N0, 283.071 3 16.5
4 COC(=0)C1=C(C2=CC=CC([NH"J(0)0)=C2)C(C(=0)0)=C(C)N=CIC CeH ;N 06" 333.108 1 0.05
5 CC1=NC(C)=C(C(=0)0)C(C2=CC=CC([N"](=0)0)=C2)=C1C=0 CsH 3N, 057 301.081 9 14.08
6 (=C=C=C(C)CI1=C(C(=0) 0" ]=C)C(C)=NC(=C)C1=C=0 C,sHNO," 254.081 2 3.36
7 C#CN=C(C)C(=C=C1C=CC=CC1)C(=0)[ 0" ]=C C,,H,,NO," 226.086 3 4.08
8 C#COC(=0)C=C(C)NH"]=C(C)C C,H,,NO," 166.086 3 1.23
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Fig. 4 Simulation of nitrendipine MS/MS process
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