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Detection of medicinal components with anti-tussive and anti-asthmatic
effects by ultra performance liquid chromatography-tandem
mass spectrometry
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ABSTRACT: Objective To establish a method for the determination of four drug components in anti-tussive and
anti-asthmatic by ultra performance liquid chromatography tandem mass spectrometry. Methods The Cg
chromatographic column was used for separation. Gradient elution was performed using water (2 mmol/L ammonium
formate-50 mmol/L formic acid)-acetonitrile (2 mmol/L ammonium formate-50 mmol/L formic acid) as the mobile
phase. Positive ion electrospray and multiple reaction monitoring (MRM) were used for qualitative and quantitative
determination. Results The correlation was good in the linear range of 0.05-2 pg/g, the limit of detection was
0.02 pg/g, the limit of quantitative was 0.05 pg/g. The recoveries were 85%—103% and the RSDs were 1.02%—-3.69%.
Conclusion The method has good sensitivity, high precision and simple operation, which is suitable for the
detection of illegally added drug components in this kind of health food.
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1.1.1 RBREE

AB 4000 QTRAP =300 AH 015 - 53 B¢ T 543 (35
MM RGN F); ELMA TI-H-15 #7551 e dL (1
Elma /A 7)); TECHNE SNHCONC/1 & WAL (& [E Techne 2
Al ); BSA323S-CW 4 #1 K - (1 E 2§ Z Rl 7 24 7 );
COMFORT I #A 4l /K AX (18 = 3€ 2 R A ).
1.1.2 ##5RA

4 FibRAESL: DRRTERR . EhIR —E N . VT IeEE
LR 5 AL O AR B, TEANfE B LR 1.

HEE. CHE(Eigal, fMEERER A, B
4y, WRR(Igat) . TR B (B2l R R WA 2% 1)
A BRA Ao
1.1.3 #eukiR

SR A DU A o 3900 A il U, il % R 46 1 %
h, B A REE T R RZ L,

12 XWHE
12,1 &&s

IS LR Cis AR AT (100 mm*2.1 mm,
3.5 um); FEIA: A: K2 mmol/L iR, 50 mmol/L HR), B:
ZNEQ mmol/L HR4%, 50 mmol/L FR); Jiik: 0.3 mL/min;
HERERE: 5 uL; KRR 40 °C. BREEVRBIFLF L3 2.

122 Figdtt

B B U R ER R R
MR 22 ) N Wil (multiple reaction monitoring, MRM);
BEFIRIREE: 450 °C; BF{bHE: 5500 V; AR 35 psi;
555 4%: 50 psi; REE: 55 psi; RIESELE 3.

1.2.3 AR on 49 B )

O3 HIRE BEFREL 4 Ff 1B ZP- S 2% B, 45 10 mg,
FR R, BT 10 mL Z2fH, ©€%, $6 1.0 mg/mL
P PRI . 2 IR EE 1.0 mL 4 FARERR, BT
100 mL 5 &, Y A 3 ik 2224 10.0 pg/mL 119 4 F
1EZV G 2 2R A AR WA 25T
124 Aoy aTaE

FRELZ) 0.5 g BFIE 5 B0 A5 AL &L T 10 mL 47 25 348K
B, A S mL FEE, iRIEPRT 30 s, TR HEEL 10 min,
BOJEE EIRBA 10 mL AR, F .o hinA
5 mL HEE, SRR, &IF RS EARMT, WA FEE
AL 10 mL. JRAIEEC1 mL F 65 °CRSH FT, FHH
1 mL ¥R EL B ShARE (IR B 4, 48 0.45 pm £k gL
WIS, FRIEREATHT
1.2.5 474w &R 69244

T RS LS SRS R MEAE & TR, 28 (B TR I
W R BN 4 1.0, 2.5, 5.0, 10.0, 20.0. 50.0, 100.0.
200.0 ng/mL B RFBRIE TAER R . FALIRE, 05848, U
W FE (ng/mL) AR ARAR, WEIRIBURMARER, ZeilbrifEihsk.

z1 4MIRERER

Table 1 Information of four standard products

AR BELAATR '€l Fanes 73 ¥ Wiy 4l /%
1 FRRR B B pseudoephedrine 90-82-4 CyoHsNO 165.23200 99.8
2 R AN R dioxopromethazine hydrochloride 13754-15-9 C17H20N,0,8 316.41800 99.4
3 T ventolin 18559-94-9 C13H2NO; 239.31 99.9
4 HRAWPILIMKEBH  norpseudoephedrine hydrochloride 2153-98-2 CoH3NO.HCI 187.66656 98.7




2

PINGE R, S e AR L - 3 IR TR R A D LA Y 7 RO W D1 24 245 0 R 501

R2 REEENBERLRRZRF
Table 2 Gradient elution program of liquid chromatography

fif 18] /min A% B/%
0~1 90 10
1~6 90~10 10~90
6~9 10 90

9~10 90 10

1.2.6 AofRE i d L3 BARF B F i
2 3 RS, A5l A 100, 200 F1

400 pL 1.0 pg/mL A FRUE TAERSHR, 20l 10 4
SEATRE, BEATAIN, T 1m0 A K AR B o i 2 (relative
standard deviation, RSD),

2 HRE5HMR

2.1 BUEFHRMRL

Grolxt 4 RS WIS Y B AT BOE SRR R,
JRIEAAE AR 20 VEBURFE W] R I ELAS 5 i 13 406 (9 B A
BT ENE o R T, IR 1~4,

GERTIR, 4 R b2 Y B S 0] PAY A A 0 i,
i 7 SR R AR DN TSR, B R4
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Table 3 Mass spectrum optimization parameters of four antitussive and antiasthmatic substances

EY BT (m/z) FET (m/2) LR RV i e eV
LR IRR 166.2 148.1%117.1 44 ég
LR AT 317.2 86%166.9 75 ;?
N |\ 17 E!‘ * 27
T R 240.1 148%166.1 55 20
N EIE 152.1 134%117.1 35 ;
3.04 1.44
|
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Fig.1 Chromatogram of dioxoprazine hydrochloride (1.0 ng/mL)
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Fig.2 Chromatogram of ventolin (1.0 ng/mL)
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Fig.3 Chromatogram of pseudoephedrine (1.0 ng/mL)
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22 FHENZMTEESKER JWHILE 2.5~100 ng/mL B, frifE Lk M RMRF G P K&
7 T 1 5 B S 2 2 2 3 0 58 5 B S e [ 2 B SR Y AT DL R, 4 Fl ik A Wb v il 4

SR A B, ASBFZEH T AB 4000 QTrap, 35 4 fif B 5~8, k23 (1) AT A5 A S A BR P I5 3] 0.02 pg/g,

W, T SR LR 200 ng/mL B, {3 S ampr el € i ARIYETIAE) 0.05 ng/g.

LR, AT R R I, ORIk Lk R A X:A%%% 0

T SR 4 B IR v Hh 2R Y5 FRI 7 1~100 ng/mL B, ‘ T

SRR A bRk, eapey LT PRI, e

% 1 ng/mL B, 440G 2 PR 25 B 75.02%, A P HAMEE PR, ng/mL;

R AN 93.06%, Vb T HEEE 47.22%, thRdi L © %ﬁ%ﬁ -
PORCECRE 39.66%. FLoF BT BRI 0 BB Ve PRI T E A, mL;
10 L S R 2 O O TR M b m: FRRERR, S g

R4 AMLAYIREMEEE S EMHNEE

Table 4 Standard curve range and linearity coincidence degree of four kinds of compounds

- FrifE I ZR 5 ) 1~200 ng/mL i 28 3 E) 1~100 ng/mL b 22 JE Bl 2.5~100 ng/mL
7N N N N
B REREE ¢ LA ¢ LA ¢
PRRR BT 0.9891 1.0000 1.0000
R AN 0.9946 1.0000 1.0000
YT 0.9982 0.9999 1.0000
EN B R ) R 0.9942 0.9999 1.0000
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Fig.5 Standard curve of dioxypromazine hydrochloride Fig.7 Standard curve of pseudoephedrine
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Fig.6 Standard curve of salbutamol Fig.8 Standard curve of desmethylpseudoephedrine hydrochloride
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HEATRRIN, 10 YCARINAS RIS 5, 4520 R Al iR
85%-~103%, RSD Hy 1.02%~3.69%

3 g

ABIEFEE ST TR EAT BRI i T 284 A2 0y o
F% A R 28R - BRI BT T ko O vk G HY R AT A F

0.02 pg/g, EERIYALE] 0.05 pg/g. FELMEIER 0.05~
2 pg/g XA, HnlahS] AP RS . K% . IR,
HARAERE, HrTHe s, 1SR H ATk
T2 LR A S v AT R VS I 4 kA 0 e R ek
AR B R DR A T AR TR IR A 25 W R K, 2 1
R AVAVSE A T S SN R (RPN EATE 7 ) W e e E AR5 N
SCHE, BRI TR AR OR R, R R R
A AT R R
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Table 5 Recoveries and precision of ten test results of four compounds

10 YA 5 9%

N W Ph R R AN [z ERIR 2 H RO R BT
Bk
mglg  ERRFHME S B BRI EEE% BRI RIS BRI R %
0.2 96.9 1.78 93.9 1.28 87.3 3.54 99.4 2.80
0.4 94.4 1.90 99.5 2.02 90.5 3.69 100.4 1.92
0.8 98.5 2.16 91.1 1.02 93.3 2.98 97.4 1.76
SE Rk by HPLC [J]. J Med Pharm Chin Minorities, 2020, 26(10): 30-32.
.~ - . . e [6] RAN, tR3CHE, BMET, FF. 1P w2 R 2 A R AR R
(1] FEEHEER. FiFE 2020 456 E R ST T
. Ak 2 24 P A 0 B R B B S HE D] P 25%%, 2017, 15(6):
% 4000 1, JG [EB/OL]. [2019-12-20]. https: /www. cfsn. 08503
cn/front/web/site. newshow? Hyid =12&newsid=18563. )
XU S, XU WE, JIN PF, et al. Analytical technologies for illegal
China Food Safety Net. It is estimated that the market size of my . . o . .
adulterated chemical substances in antitussive and antiasthmatic
country's health food industry will exceed 400 billion yuan by 2020 . .
Chinese patent medicines and health foods [J]. Central South Pharm,
[EB/OL]., [2019-12-20]. https: //www. cfsn. cn/front/web/site. 2017, 15(6): 798803
how?hyid=12&newsid=18563. o o \
rensow e e o [7) FSUE, 4P, LM, % LC-MSMS HHusi (i g i
[2] AR, JUHE. P mdgng oh 2y s LRP R BRI AL 2 24 S R 343 PRV 18 A L TR L2 R, Fh A BE 2522 T, 2012, 30(1):
Hr[CY/ FBREF B2 25T hE A I oL R B T B 179-175
Ty N A
RS2, 2016. WANG ZY, LI D, WEN HM, et al. LC-MS/MS method for rapid
LI XD, GONG W. Test and analysis of several illegally added screening of 18 illegally added cough and asthma chemical ingredients
chemicals in Chinese patent medicine for anti—asthma and antitussive in health food [J]. Chin J Tradit Chin Med, 2012, 30(1): 172-175
[CY/ The inaugural meeting of digital chinese medicine branch of [8] ‘KBRS, Xk, JHR, %5 HPLC-MS/MS Rl et ot o
international digital medical association and the first digital chinese 4 FIEGELAR LRI, iR, 2020, 45(5): 346-349
medicine academic exchange meeting, 2016. SONG XW, LIU K, SONG XF, et al. Determination of four diarrheal
o B yilor gy A - A NPT
(3] PRAHE, KR, 5T, 45 (R B A YR bR o components illegally added in slimming functional products by
JET]. i, 2020, (8): 880-89. HPLC-MS/MS method [J]. Food Sci Technol, 2020, 45(5): 346-349.
CHEN DY, ZHANG H, FENG JL, et al. Advancesin technologies for [9] Be/MNk, B, (Rl S s i R TSR], &
determination of illegal drugs in health food [J]. Chin J Chromatogr, IR TR INIZESR, 2020, 11(8): 2470-2474.
2020, (8): 880-890. PANG XL, LI Q. Reaearch progress on detection technology of
(4] KIE, BUH, RIBA, 5. (RAEES PARE USRI R AL 20 illegally added drugs in health food [J]. J Food Saf Qual, 2020, 11(8):
ﬁﬁﬁb/}:ﬁﬁ‘jiﬂ%[ﬂ %*ﬁ()”ﬂlﬁﬁ*'@ﬁ(%ﬁ, 2020, 26(1): 49-55. 2470-2474.
HUO T, HU Y, GAO XD, et al. Advances in sample pretreatment and [10] 4:#E, ZRAEE. HPLC Webessi g ff s it i Ak S 2 s i s
analytical methods for detection of illegal additives in health care foods [J]. iR 5FF&, 2019, 40(21): 201-208.
[J]. Anal Test Technol Instrum, 2020, 26(1): 49-55. JIN X, ZHU ZY. Rapid determination of chemical drugs addition in
[5] 3BIE, SRMME, X%, 45, HPLC 3502 FURK % - Eh FR bR A AN Eh health food by HPLC [J]. Food Res Dev, 2019, 40(21): 201-208.
FR ORI & B [J]. P RO 254475, 2020, 26(10): 30-32. [11] Jitl, BEEstH, BRZLAR, %5, UPLC-MS/MS i 2 b sz Fif

ZHANG YC, ZHANG CD, LIU L, et al. Determination of ephedrine
hydrochloride and pseudoephedrine hydrochloride in tibetan ephedra

RS 8 FPERLIRINPNARIS LA o [I]. R BN FH 242,
2019, 36(8): 956-960.



504

B dn 2 4 R R I A 4R

12

LI J, JIA YB, QIU HY, et al. Determination of eight antidepressants
illegally added in tranquilizing traditional Chinese medicine and health
food by UPLC-MS/MS [J]. Chin J Mod Appl Pharm, 2019, 36(8):
956-960.

301 HZs, 2019, 41(5): 995-999.

WANG ZLY, LIANG K, LI GW. Determination of eight constituents
in Qinxing Qingre Zhike Granules by HPLC [J]. Chin Tradit Patent
Med, 2019, 41(5): 995-999.

[12] T, sz, ZE80E, 5. UPLC-MS/MS :7E fR{d bl i
T 114 AMEAEZGI]. 2545374455, 2019, 39(12): 2157-2170.
WANG WIJ, LONG LY, JIANG CJ, et al. Determination of 114
chemical drugs added into health foods by UPLC-MS/MS [J]. Chin J
Pharm Anal, 2019, 39(12): 2157-2170.

[13] HhIEHs. “Faing h 2 rp JLANE R B A A2 25 S A 30 2047 1],
H R 5 B 21 B, 2018, 18(57): 1-2.

MA XB. Test and analysis of several illegally added chemicals in

(T4 T K)
E& RN

MERTX, L, SREEM, ETEH
RAEARBEE.
E-mail: xiaofei812521@163.com

Chinese patent medicine for anti-asthma and antitussive [J]. World
Latest Med Inform (Electronic Version), 2018, 18(57): 1-2.

[14] {4, #A/NEE, TE3%, 4. HPLC JARIIHN G KIEIRE Bokid 7 Fal
S PG, 2020, 42(9): 2272-2275.
HE Y, HU XX, WANG Y, et al. Simultaneous determination of seven

T R it SRIREW, ETEH
REBARBREWN.
E-mail: zhiyu0718@163.com

constituents in fenghan ganmao granules by HPLC [J]. Chin Tradit
Patent Med, 2020, 42(9): 2272-2275.
[15] EFHEz, Y, 25E3C HPLC Bl @ 5 A i b ik i 8 Al

£ 1l

Y oY R R Y Y Y Y Y Y Y Y Y Y Y R Y oY o oY oY oY oY o) oY oY o) S SR SR SR SR AP SY LY S SR R AP R Y Y R Y Y Y Y Y
IR RERI R T TGRS

YOBN Tk 23R B 2t Tl A B BG4, 5 NRYIBTAETG BUEAHDC, R4k, BEE A9 BT AE TS K
AR, X UORH St BTEOR WAEA MR T, 47 522 C & — Rl S il i o

AR A IR R . A) 50T ARERITT . BUmT 15 2 S s 2 s R PUE PORM Tl & e, ok BT
LA ) LB A B LS R R 2 i OGTE .

ST, A TIVRR 51 SRR ROk i S 1] B R A, SR R R IR . ORI T #E
FREERHSHEEZLEEH . KRB, B A EE FY RSN PORME MRS sl Gl
ASGUBRAT IR IT S, THRITE 2021 48 3/4 H HiRR.

YT EIER G R, FRERERERLZENBIFATL RAKT HRAMEEERHIETESR
BT S SR AR A TR E TR, DU PR B 2 R BTt Fsm ), 2508 &
FFEIE SCI ] TETE 2021 4F 2 A 28 HFTE L M55 5% E-mail $545 . FoA PR PR A BRI 2 97 fn S48 S5 L Se & 3R -

(e s J 37 RS AT AE [R)  2Z [B) 5 e — 1, A SRR BE RS HERE 12 U A AR 0GB ZOT 4R HE ML TR AT E-mail, AR
R M SR

P s 2 (G W e R i JB 425 ) B A I 467 ) -

I35 : www.chinafoodj.com(#5iF: P a6k sk 1 i 48 4 A I 2= 4 32 DT -1 3

BT PR A H B RE2021 B Ok T i S G 4347 )

HE A4 i : E-mail: jfoodsq@126.com(Frii: O B2 it B AR I 434 & RUBL R

(RS A RBHM IR ) %453




