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Simultaneous determination of dexamethasone and chlorpromazine residues
in livestock and poultry meat and milk by high performance liquid
chromatography-tandem mass spectrometry
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ABSTRACT: Objective To establish a methord for the simultaneous determination of the dexamethasone and
chlorpromazine residues in livestock and poultry meat and milk by high performance liquid chromatography-tandem
mass spectrometry. Methods The samples were extracted by acetonitrile, purified by C,g solid phase dispersion
extraction, separated on a C;g column by gradient elution with acetronitrile-containing 0.1% formic acid water as
mobile phase, analyzd in positive electronic spay ionization (ESI") mode with dynamic multiple reaction monitoring
(MRM), and quantified by the external standard method. Results The linearity of the method was good in the range
of 0.5-200.0 pg/L, and the correlation coefficients were greater then 0.999, the limit of detection was 0.1 pg/kg and
the limit of quantification was 0.3 pg/kg. The average recoveries were 70.1%-119.4% at the spiked levels of 0.5, 1.0,
5.0, 10.0, 25.0, 50.0 pg/kg, the relative standard deviations were 1.6%-9.4% (n=6). Conclusion This method is

simple and efficient, sensitive, reproducible and accurate, which is suitable for the determination of dexamethasone
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and chlorpromazine residues in livestock and poultry meat and milk.

KEY WORDS: livestock and poultry meat; milk; dexamethasone; chlorpromazine; high performance liquid

chromatography-tandem mass spectrometry
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M ZEAKIA NAFENS . B IR T . L, 8
TR IR . M ZEKRIME R 3Py A K7, Al e i
SR E A BRI, BT ILRR IR M DR A AR, (e
BEAK, B E, Nz AT skt
ARFIT R, HLZEORMAREME sh ¥ & A L R AR A AR, b
FERM IR XN . BHA Y B RERIER, WREFE
WL 2SR | A A A S mI R F S, B LATE £ P v 5 Y
532 XKkl AR B AR R, JE T ek, HA
VORI . BRIR . B | IR FRRBESEME S, 1y
FHBEIGRIBIT, R a2, Al 2 4E e
YERL, (B8R B8 &R 25 R A FNE . BRI AR, &
25| AR I & e TS,

AT 2 FhHy 5 A I ik 35 28 2 v A0 A 03
S N W RN 7SR NI W RN L 7 Rl % &L
0 - H I T T 1O OV A ) R o L AR € T - I
Jigik. GB31650—2019 ( & & e EZbrE &gy
B RER R ) rhHZERMA PR R A/ E/ AL
W 1.0 pg/kg. JIF 2.0 pg/kg. ¥ 1.0 pg/kg. 445 0.3 png/kg, XF
AN R ARVHEIRIT L, (EASLES LR i A
UG AN Jr 138 by b FE AR | G P R PRGN k5 A ] 25
oI R ARSI, v A L 2 ol S [m] s AN 1) g AR E . HOR
ZHOTERA IR CEEY . BRI, Awcrgst o8,
T AR AE OISR Tre A FRAST) A i A PRGBS
Ik, FERT R, AHLERNE G E A BRTEAER
A7 it v b S DR TS DS R ARG A SR A 1 AR, T X
KALEREN,, GG — ] [E] a2 Al iy PRk |
RISEARI 57k o AW ISR I C g [AH X HICE BUAHL,
T R RS RRE € - H T R SN R S PR R AR A i
HZEARAAFNE N IR B, MEW 2 H W & & R b
FEACHA TGN 8 (14 [7] Bf 7 e 60 e AG

1 MR5ERE

L1 #MRI5EE
AL AR G RAATE T YT
HIZERAMFUERTR (100 mg/L, JEEE R H AR
FEBE); TRER PR (AL =99.45%, 1%[# Dr. Ehrenstorfer
N, HEREERE =98.0%, EUFIHT Acros Organics A F]); ZJE
(fa7852k, T8 Merck A7), HC-Cig AR/ HAERGRICKIAS 4~
63 um). A1 521k 5 B (graphitized carbon black, GCB, 120~

il

400 H). N-N}:Z —JHi(primary secondary amine, PSA). F#1
AHEF G IERR(0.22 pm)( MG LSRR A TRAR]); Lk
FK A

UFLC LC-20AD & 20 AH 0 3% {0 ( H A 5 J 2 Al ),
API3200 BTk HIML(SEE AB 24 w]); AL204 43 H7 KF
(0.1 mg), ABI35-S 73HrRF-(0.01 me)(Hii AR #-FTAH 2
A 7]); Endevorsil Cpg f03EFE(50 mmx>2.1 mm, 3 pm, Jb5TiH
B ERH A RRA F); TG16-WS A 2 3 8 DAL g R s
B AL AR I KA PR A F]); 10~5000 pL 8 WK AR (1
Eppendorf 23 F]); 8880018 /N BEIRTR A1 4 (F5E IKA A F).

1.2 XWHE
1.2.1 HepaTz

BURERMFETEN L 4R XS 300 g, FABEREDLEERE, 4
WRERRS), HERBFRIL 10.0 g iAECREHA 2 0.01 gy F 50 mL HL3E
BOETR, S mL BIREERTINAZAE 10 mL, HeR$EE
2 min, JILA 2.0 g Z4k#H, W€ 1 min, 6000 r/min EHE Ly
5 min, I FIE 1.5 mL T 100 mg 4 Cy BAM G E.O
i, BRESE 1 min, #E 1 min, 17 0.22 pm A HLIERL, FR,
1.2.2  SECRAR G- RS A

O A%+ Endevorsil Cig (50 mmx2.1 mm,
3 pm); JiE: 0.3 mL/min; JESIAH: 0.1% PR+, VEl
TRFE WL 1; AR 35 °C; #ERRRE: 5 ul.

®1 RESENBERRER

Table 1 Gradient elution procedures for mobile phase

— , TR H%

[} 1] /min Uit #/(mL/min) 0.1% IRV A 2B
0.00~1.00 03 80 20
1.00~3.00 0.3 10 %0
3.00~3.10 0.3 10 20
3.10~6.00 0.3 80 20

B A AF: FESE IE B 7 B IR 500 °C; 5
LA 50.0 psi; HHBYSIRHE: 50 psi; HBIZEH & 5500 V;
SAFRES: 30 psi; BEFEAMA: 10 psi; HERAAF]: 100 ms;
flf 8 = R 10 Vs E M E B TR B R E
(declustering potential, DP); filf## < & i (collision energy,
CE); A TH K (entrance potential, EP) M Ailf i 2= A I HL &
(collision cell enter potential, CEP) .3 2,

123 AREB RGBS ol 2322

HERHARIR 10.0 mg ERFRGANWRFREY 5T T 10 mL 75,
HONEHERERBLH A 100 pg/mL BIBREYFUiE &R, B
TRAFF-18 °CUKAh . FHACH] 1.0 mg/L (FHbZERMA RSN
TRGPRUER L, 5 REFE AL TAC SR I B VR BB R 0.5,
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1.0, 2.5, 5.0, 10.0, 25.0, 50.0, 100.0, 200.0 pug/L f=5H
R B BT AR TERE PV, DAL ZEARAN NN R e TR AR
NABHR, B opErs i B B AR AR R T BT 26
1.3 BEALE

RAZEE AB SCIEX 1Y Aalyst1.5.2 B4 -#rdh
F, Microsoft Office Excel 2003 il SPSS Statistics 17.0 %k {4
AT RARGETT 3T

2 RGN
2.1 BUEFHENEE

KL HERE, 43 500K 1 T AR 1 T R s oA 4 A
(100 pg/L)LA 10 pL/min AEEETEA B8, 8 iF st
TP, 4R R/RIEEFE A g R nse, &5
BEFRIE B TR, #E 370008 miz 393.1, m/z
319.2, XHARE AT R IUE T, SR &
T3 20 RELHH GG, RT3 8 LT
HATH, Al E R R A 393.1/373.1, 319.2/58.2 A%E
WETR, EXTHRBSERE, MES . SR ZHEASH
AR . BT IR UL, (L ZERANFI SN %
BETFARCRR LT, LR RMBTESELE 2.

22 ‘BIEEHFMRKL

ARWEFEXT il TR Endevorsil Cg (0351 F %8 4= B
CAPCELL CORE CigiX 2 Fj i (e TR a5 A B I oy 8 37,
/514 Endevorsil Cig (aat, FLGIY | a8 B AN 4244
RHAE, WE 1, AW EAK-20E . 0.1% B BKE -2,
751 0.1% I RRZK I - TR A R S sl ARS 2 oo oA R i 7
SREE SN, S55REIR, AiK- Z RN HZERA AU TR T i fiy
SRR, HSlK- 2 (5 G003 e i 5 35 BH 0 IS, HL
RIS EHi R, WL la. 5398, 0.1%F EBR/KIE - A R AR
SRS AT R T AR, SR AR AN R (B L),
MM 0.1% W BR/K I - LR RAE i sl i i /),
ELREIRFER (i 5 B (] 1b), SRR 0.1%H BRKIEH-2
R RVE N SIAE, SR FIRREEVRMG, SRRV T IR 1.

Fz2 RIEOHEH

Table 2 Parameter of mass spectra

&Y B FXf(m/z)y DP/V CE/N EP/V CEP/V
393.1/373.1* 45 12 6 21
HIZEKF  393.1/155.1 40 17 7 21
393.1/337.1 40 17 6 21
P 319.2/58.2%* 45 66 8 19
R 319.2/80.2 45 50 8 19
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Effects of different mobile phase on the response intensities of the objects



5520 A 1S

e, A RGBT - ER IR T [ I 5 7 8 DA A 4t KA S R B P

7949

23 MH@EICEEHRIEE

K] b ZE DK i A0 58 PN R 7 AR P s 7 P s A T AT, K
AT T 25 . 0.1% 9 12 C 050 B FEAE 2 BOGR i
PRSI eR BB S R BGRIRT, $2ELH 3 2 1R
Wi, BT B R, MR AN 55%, BEMT 2R
BRI (P<0.01), ZJEF 0.1% F R 201 V8 S 42 BUR i
PRBORCR Y, HIEFEWAKR, ME LB EEES
(P>0.05) [N ZJIE B B IvTE E AR VER, BoE#EE 2
WE1E AR IGH

AHFFE R QUECHERS #2921 XFH. T GCB. Cjs.
PSA [EIFHAHRIX AL S bR, T GCB X & AT
T IR B AL A W H AT B AW B g, T b ZE R b RN SN
W 1 A S A LS, T GCB AL )5 BT 1S R AL A
30%; PSA X M ZERMA LA 4T H A WA, (X
ANER AR HER, PR 40%, X T GEEH
NEREAIN LRSS PSA MBI & A N, TR H R
SRR R, Cop XS 8 TR A- WO RE B 29 A AR B BR
BIEA, UK EFRY), 2 B B R0 i Ze 3 48 70%1
[, BGERE Cog A A B BUR I T b
24 FHERZMTEESKRHR

FEALAL B R AL RN €3 B 2 F T, DAL ZE RN AN
AP TR [ i T R A A B, s T I VT o AR B R R A AR,
75 3] b, FE K B F0 SN R 1 AR R 1 2 43 BN Y=176X+406
(r=0.9994)F1 Y=1.52x10°X+485 (+=0.9998), HMLE WL, J5
A 0.5~200.0 pg/L JE A2 RIFIILIE R R . ARIEIUES

K B IRIREE 0.05 ng/L, 456 FREE i M e A ART DL KRR i
FIALEE AR, DL 3 A5{E MR HL(S/N=3)T 154 7 s K R
0.1 pg/kg, [FIBTESERATAIN LK 10 f5(EWR LG (S/N=10)1t
BhHRERRR 0.3 ngke.
25 FHAERWERSHEEE

A JF L A R L R XY R 2R R
fi, A3 1) N TR BE R S R s A R 0.5, 1.0, 5.0, 100,
25.0. 50.0 pg/kg 6 PAKFUFAT RIS A, AN IETA[H
KA EEEME 6 Uk, FFEAT H RIS AT, K2
RUWR 3. RAEFARAE M LA E, 735 BICR7E
70.1%~119.4% & [l , #H Xt #5 #E i 22 (relative standard
deviations, RSDs) A 1.6%~9.4%, ¥I/NF 10%. HAWFFTH:
ST RS B RN B AT, BRI H O RCHERR S 1 T
il il
2.6 LPRHEESNE

SRR iR 30 B S RA 10 4R ah E T
R, 40 ANFESL AT 1 AR PR SRS Y SEOR AN B 4
9.73 ughkg, iLi# GB 31650—2019 #i & (1 B & B 5k
(1.0 pg/kg), 2 GB/T 20741—2006 { & & P b ZE K bATR
FEAEIE YRR (0 - R I BTk ) F1 GB/T 20763—2006 € 44
B FINLRZH L TP e . SN FRVRIERE . TNTBE —H &=
FEPWIEENE | FRERE | BTHLURIE . BTFLURETE . RO LR
FARLAINE RO (- AR I BT ) AEATIRE, A 4331
4 9.64. 0.924 pg/kg, X FIRESEFRIAIATT 25 BNl
AR R RS AE PU TR 2 IR i Y o

F3 2 MMBRERRERSD 6 NRMKFEINARE W R FHE 2 E

Table 3 Recoveries and RSDs of 2 kinds of compounds at 6 spiked levels in different matrixes

H P b €K i (n=6)

H P95 R (n=6)

H [B) b FE K Fr (n=12) H (B 50N % (n=12)

. I g
N(ng/kg) B/ % RSDs/%  FI#/%  RSDs/% MK/ % RSDs/% s 3/% RSDs/%

0.5 70.1~89.4 8.4 83.1~103.2 4.6 70.3~87.5 8.9 81.1~105.2 53
1.0 73.0~80.6 53 89.4~110.1 7.0 72.4~81.0 5.7 85.4~111.3 7.6
5.0 80.6~106 9.2 79.2~113.4 73 79.1~103.0 9.4 76.1~115.6 7.9

WA
10 73.6~88.4 6.6 86.3~105.7 1.6 72.3~87.0 6.9 85.4~110.6 2.6
25 88.4~104.0 6.7 88.6~108.9 4.0 88.9~106.0 6.9 85.6~104.9 5.2
50 89.6~93.6 1.9 79.6~99.4 4.6 85.2~90.1 5.4 73.5~97.4 5.1
0.5 72.1~90.1 9.3 93.2~116.8 3.1 74.1~92.3 9.8 90.2~116.8 39
1.0 79.1~92.2 7.4 86.7~98.2 4.3 76.1~90.4 7.6 85.4~97.2 4.6
5.0 91.4~108.8 6.5 99.4~105.3 6.5 91.4~108.8 6.9 100.2~107.6 7.0

i 10 77.1~95.4 7.2 90.1~103.2 2.2 77.1~95.4 7.9 89.4~104.3 5.1
25 90.8~108.8 73 83.4~106.1 43 90.8~108.8 73 82.9~106.9 5.1
50 94.6~111.2 7.7 89.5~110.6 3.4 94.6~111.2 8.2 85.9~111.3 4.0
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= 3(8)
- VR i H P FE KA (n=6) H NN % (n=6) H ] FE KA (n=12) H B N 5 (n=12)
(ng/kg) [/ % RSDs/%  MI#/%  RSDs/% &7 RSDs/% %%  RSDs/%
0.5 70.6~88.4 6.8 80.6~99.3 2.9 70.6~88.4 6.9 79.5~100.5 33
1.0 74.1~86.4 8.0 78.2~117.3 6.5 74.1~86.4 8.6 77.4~116.3 6.9
‘ 5.0 102.4~119.4 6.1 90.2~100.6 6.2 102.4~119.4 7.2 90.5~112.1 7.6
b 10 82.2~94.1 43 86.1~113.5 2.7 82.2~94.1 5.5 85.9~115.1 3.6
25 104.0~113.4 5.6 90.4~118.9 4.1 101.2~103.1 6.3 91.4~119.0 4.8
50 104.2~116.1 8.7 93.1~114.2 2.9 100.3~110.6 7.2 93.1~114.2 3.1
0.5 90.4~88.6 8.2 87.6~99.7 3.0 89.6~89.4 9.3 87.7~100.1 3.4
1.0 71.3~90.1 7.3 80.3~101.3 5.1 70.9~93.0 8.9 83.4~102.9 5.2
5.0 79.2~106.9 2.1 80.6~104.9 3.9 78.3~103.5 3.0 81.3~103.9 4.0
i 10 80.4~116.0 3.4 81.6~109.4 7.4 77.8~113.4 3.6 80.7~108.1 6.6
25 87.9~109.6 8.9 91.2~106.7 6.9 79.4~106.0 9.1 90.7~107.5 9.3
50 83.4~104.3 7.3 93.1~112.3 6.0 81.4~102.9 7.6 92.0~110.8 8.4
[31 BRWE, fikife, THTE, 5. & R0hE i R sk et & 4= 44 h
3 Z:FLI iﬁ HZEKANGE B R[], A2 A TGN 244, 2020, 11(11): 3672-3677.

AP T ZIERI, Cg MBS . &
SRR R 0 - S B SR % 32 I R0 S 7 5 TR R 2 4 v e K
FAFIGAPIGR R B8 14 430 Jr ik o 5 B0 1 L A ) 1% GB/T
20741—2006 . GB/T 22978—2008  2- W3 FI ks b 1y ZEA AR
B VRPN WM - AR I BT RS 9L ) M GB/T
20763—2006 FIRIE TR B, O RS | A
HEEBBUE IR, AL BRERAE R AL BRI
IPELF . NSRRI % R, SEBR LA R AR R, 1
ANFE i R BRI 2 AT E, R AR T 7 19 7 vk Rtk
AT A AR 5 m iy KA 1 G W8 1) ) B 0 28 0 o o
K, BRI F1, Rk, SRETH BRI I Bk

EE P

1 A, SRR, BHE. R 2R R RO (i RO BT o S I

rpH FERAS IR ORAASR FE HE[T]. 40HT1k2%, 2010, 38(2): 271-274.

LIC, WU YL, YANG T. Simultaneous determination of dexamethasonean

and betamethsaon in swine liver by high performance liquid
chromatography-tandem mass spectrometry with isotope diliution [J].
Chin J Anal Chem, 2010, 38(2): 271-274.

(2] #mHEH, ik, REZ, 4. QuEChERS-H &R @is- KLk
2 HL S - HR IR T R N 5 A S IR P R B ZEOR AR B )],
fit G A R RN A4, 2020, 11(15): 5080-5087.
CAO LL, ZHOU XD, ZHANG AIZ, et al. Determination of

dexamethasone residues in various animal

QuEChERS-ultra

derived foods by

performance liquid chromatography-atmospheric
pressure chemical ionization-tandem mass spectrometry [J]. J Food Saf

Qual, 2020, 11(15): 5080-5087.

CHEN Y, NI WH, WANG LL, e al. Rapid determination of

dexamethasone residues in milk by high performance liquid
chromatography tandem mass spectrometry [J]. J Food Saf Qual, 2020,
11(11): 3672-36717.
GUO F, LIU Q, QU GB, et al Simultaneous determination of five
estrogens and four androgens in water samples by online solid-phase
extraction coupled with high-performance liquid chromatography—tandem
mass spectrometry [J]. J Chromatogr A, 2013, 1281: 9-18.
AU, WREE, BRI, S S RGO G- R BT
B ZERFA]. BRI STTR, 2019, 40(20): 185-189.
LI SD, TU FQ, CHEN YC, et al. Determination of dexamethasone in milk
powder by UPLC-MS/MS [J]. Food Res Dev, 2019, 40(20): 185-189.
SRR, RIS, B 0RO (i RO BRI S S A S R
[T PEZYZTTE, 2013, (6): 38-39.
ZHANG JQ, CHEN X, LIU Q. Determination of chlorpromazine in pork

HEINE Wk

by ultra performance liquid chromatography tandem mass spectrometry [J].
Chin J Pharm Econ, 2013, (6): 38-39.

TRA, EAENE, TR0, 8 AR (- DU U /R S LB B o 20 B
T I 2 A A T S R R AR I [0]. 2 A B A T A 4R
2018, 9(10): 2440-2445.

CHENG JQ, WANG CS, ZHANG F. Determination of chlorpromazine
and its metabolites in pork by ultra performance liquid chromatography-
quadrupole/electrostatic field orbitrap high resolution mass spectrometry
[J]. J Food Saf Qual, 2018, 9(10): 2440-2445.

AMARAL L, VIVEIROS M, MOLNAR J. Antimicrobial activity of
phenothiazines [J]. In Vivo, 2004, 18(6): 725-731.

Fopkidt, PRNTE, SRR, SF. SRR G E M AR B AT KR
9], s Hrikea, 2019, 38(12): 1454-1458.

WEI LH, CHEN LP, GUO J. ef al. Determination of dexamethasone and



520 19 gk, SEr R ROBOH (- BRI BT R 1 (RTINS 7 AR 43 e ZE R A P R 5 P 7951
its related substances by HPLC [J]. Chin J Anal Lab, 2019, 38(12): tandem mass spectrometry [J]. Food Ind, 2020, 41(3): 299-302.
1454-1458. (18] BRb#, 28t MR, & B8O O ns- B35 ST ik Pk i)

[10] BV, 25 OO (1200 5 ST U o L RS T R (D). o [l 1A A IR R AL A IEOR AR B R D], B LR AR IIZAR, 2019,

7%k, 2010, 20(11): 2755-2756. 10(21): 7395-7400.
WANG XL. Determination of chlorpromazine hydrochloride residue in pig CHEN SL, WU XG, WANG YC, er al. Rapid determination of
liver by HPLC [J]. Chin J Health Lab Technol, 2010, 20(11): 2755-2756. dexamethasone residue in animal-origin foods by ultra performance liquid

[11] YADOLLAH Y, MOHAMMAD F. Extraction and determination of trace chromatography-tandem mass spectrometry [J]. J Food Saf Qual, 2019,
amounts of chlorpromazine in biological fluids using magnetic solid phase 10(21): 7395-7400.
extraction followed by HPLC [J]. J Pharm Anal, 2014, 4(4): 279-285. [19] GUO C, SHI F, GONE L, et al. Ultra-trace analysis of 12 f-agonists in

[12] BUULRE, SARLL. [EAHBEEIR- S ARk I IR AT R )], S pork, beef, mutton and chicken by ultra performance liquid
128, 2002, 19(6): 751-754. chromatography quadrupole-Orbitrap-tandem mass spectrometry [J]. J
HE JN, LEI HL. Determination of chlorpromazine hydrochloric by solid Pharm Biomed Anal, 2015, 107: 526-534.
phase microextraction-gas chromatography [J]. Chin J Spectrosc Lab, [20] RODRIGUES TB, MORAIS DR, GIANVECCHIO VAP, et al. Development
2002, 19(6): 751-754. and validation of a method for quantification of 28 psychotropic drugs in

[13] 3KHi, F/NI, BT, 45 S TS I FH il i A A PR postmortem blood samples by modified micro-QUEChERS and LC-MS/MS
FERFA[]. RHITRGBEAF, 2014, 20(6): 379-381. [7]. J Anal Toxicol, 2021, 45(7). DOIL: 10.1093/jat/bkaal38
ZHANG R, SU XC, LEI NS, et al. Determination of dexamethasone in [21] #BmH, HEHE, £, 5. QUEChERS- SR il -H B ik i et il
human urine by GC-MS [J]. Appl Prev Med, 2014, 20(6): 379-381. FERGPI T 36 FEZGEREA[T]. B B AR, 2021, 12(14):

[14] B, W4, B0, 45 SOMIERE-BURREIE S T b s e sk B 5561-5567.

SHTikEeE, 2008, (3): 119-122. SHAO L, DONG Y, WANG X, et al. Rapid detection of 36 kinds of
LV'Y, YANG T, ZHAO J, et al. Determination of chloropromazine in pig veterinary drug residues in chicken by QuEChERS-high performance
liver by gas chromatography-mass spectrometry [J]. Chin J Anal Lab, liquid chromatography-tandem mass spectrometry [J]. J Food Saf Qual,
2008, (3): 119-122. 2021, 12(14): 5561-5567.

[15] THOMAS ME, JOHN SD, ROGER TW, et al. Determination of [22] ¥FHE RILRE R ZER b mER (L RON F9E[D]. K% KiEH
dexamethasone in liver and muscle by liquid chromatography and gas TR2%,2021.
chromatography/mass spectrometry [J]. J Agric Food Chem, 1995, 43: JIANG YIJ. Study on diesterification and amidation catalyzed by deep
140-145. eutectic solvents [D]. Dalian: Dalian University of Technology, 2021.

[16] Fr-bk, S, MHRIE, 4F. HSORAR CE- G X P IR i (K% & W TR
TR 5 TR W B AR S (J]. AT D U R, 2000, 28(6):

677-681. 1@%%""{\
QI SL, WU M, YAN LJ, et al. Determination of chlorpromazine and
promethazine and their metabolitesin anima food using ultra performance . .
liquid chromatography with tandem mass spectrometry [J]. J Instrum Anal, % *@“z‘i:)?% g’ﬂ ifﬁﬁlﬁj; i, ERWRTTE
200, 28(6): 677-681. i E—m;iilz shiyan1230@163.com

[17] WANG K, CAO QY, ZHAO LZ, et al. Determination of promethazine and

chlorpromazine in eggs by high performance liquid chromatography




