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Determination of 67 kinds of prohibited drugs in poultry eggs by solid
phase extraction coupled with ultra performance liquid
chromatography-tandem mass spectrometry
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ABSTRACT: Objective To establish an analytical method for the determination of 67 kinds of prohibited drug
residues in poultry eggs by solid phase extraction-ultra performance liquid chromatography-triple quadrupole-tandem
mass spectrometry (SPE-UPLC-QqQ-MS/MS). Methods The samples were extracted with Mcllvaine-Na,EDTA
buffer solution and the proteins were precipitated with sodium tungstate. The separation was performed on an
ACQUITY UPLC HSS T3 column (100 mmx2.1 mm, 1.8 pm) after cleanup with by Anavo HLB solid phase extraction
column. The gradient elution was performed in positive ion mode using 0.1% formic acid aqueous solution-methanol as

mobile phase and in negative ion mode using water-acetonitrile as mobile phase. Qualitative and quantitative analysis
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was performed in UPLC-QqQ-MS/MS multiple reaction monitoring mode, and quantitative analysis was performed by

isotope internal standard method or matrix matching external standard method. Results The 67 kinds of prohibited

drugs showed good linearity in the range of 0.1-100.0 pg/kg with the correlation coefficients /2=0.99, and the limits of

quantification were in the range of 0.1-0.5 pg/kg. The average recoveries of the spiked samples were 56.3%—110.1%

with the relative standard deviations of 1.5%—16.8%. Conclusion This method can be used for the high-throughput

rapid detection of prohibited drug residues in poultry eggs with a simple, accurate, low-cost procedure.

KEY WORDS: ultra performance liquid chromatography-tandem mass spectrometry; solid phase extraction;

prohibited drugs; poultry egg products
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4°CF 10000 r/min Z5.0> 10 min. ¥%&7EFH 10 mL Mcllvaine-
Na,EDTA HIRE—IK, SIFFIK FIFl, FFdib.

BT ALBOMAF] Anavo HLB (150 mg/6 mL)][#]
ARFERRE AR H AR T, SRJ5 A 5 mL ZKkve/IME, PR YR
S5mL FE . 2 mL 2%% /K- B BV R e I, 8 07 o s ol 7
I mL/min P, WEEETFHIE T 15 mL RINHEE.LE T,
BT 40°CKBAREILE T, F 0.5 mL 7 0.1%F B2 F i
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2.1 mm, 1.8 pm); JZNAH: A M SRR, BAHA 0, HEi:
40°C; PEREE: 5 pl; WiE: 0.35 mL/min, BRI
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Table 1 Mass spectrum parameters, linear ranges and limits of quantitation of 67 kinds of target compounds
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Uy TR + 8.93 358.1 339.9%/95.9 22/20 0.1~100.0 0.1 BT R -Ds
TR A + 9.15 400 356.0%/382.0 17/18 0.1~100.0 0.1 VPP R -Ds
Bk R + 8.85 360.1 316.1%/244.9 16/24 0.1~100.0 0.1 Bk R -Ds
AL g + 11.80 262.2 261.8%/243.7 6/15 0.1~100.0 0.1 /
s i + 11.80 402 143.9%/160.0 30/17 0.1~100.0 0.1 /
FUE AU + 9.38 386.1 298.9%/324 26/16 0.1~100.0 0.1 VHHLTb R -Dy
PUFRE LK
EALETS + 11.30 445 153.9%/428.1 32/19 0.1~50.0 0.5 Z VI E-D;
KA N RIS
BKER + 11.45 869.6 174.2#/696.5 45/40 0.5~100.0 0.5 AR -Ds
B-INTEIE S HiAE R
[ENIIFN + 3.80 366.4 114.1%/208.0 20/18 0.5~100.0 0.5 /
FORPEK 8.66 350 106.0%/192.0 20/15 0.5~100.0 0.5 /
HHER 122 335.1 217.0%/70.0 12/25 0.5~100.0 0.5 /
H&R
AT S + 6.30 724.5 144.0%/100.0 15/20 0.2~100.0 0.5 T8 -Dio
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AGERK
SR - 2.62 354.1 185.0%/290.0 18/12 0.1~100.0 0.1 AR -D;
AEER - 3.17 321 152.0%/257.0 17/11 0.1~100.0 0.1 A HE-D;s
FRJE = - 3.13 356 185.0%/336.0 18/10 0.1~100.0 0.1 FIKEJE % -D;s
T
Tk Jiie — R Sk e + 8.62 285.1 155.9%/108.1 12/12 0.1~100.0 0.1 T e — Y RE Mg -2 C
T i ] F 4 s i + 7.73 281 156.0%/126.0 16/16 0.1~100.0 0.1 T e — P g e -1 Cg
ik e F g e + 7.92 271 156.0%/108.0 14/14 0.1~100.0 0.1 T e — PP g e -1 Cg
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fitf e i g + 5.60 250 156.0%/184.0 16/16 0.1~100.0 0.1 T W E -D,y
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JE B + 9.18 311 156.0%/108.0 15/15 0.1~100.0 0.1 F e -D,
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T Jhie o FA 4 s e + 8.81 281 156.0%/126.0 16/16 0.1~100.0 0.1 F e -D,
ik e — F S + 9.17 268 156.0%/113.0 14/16 0.1~100.0 0.1 FEE-D,
it % e HEY e + 7.77 271 156.0%/108.0 22/35 0.1~100.0 0.1 T e — PP g e -1 Cg
7% FR Tk it e + 9.58 276.9 156.0%/108.0 15/20 0.1~100.0 0.1 R -Dy
ik Fide — F e + 9.15 268.1 156.0%/113.1 16/14 0.1~100.0 0.1 R -D,
it e 2% W + 7.79 279 186.0% 16 0.1~100.0 0.1 Tk Jiie — I L Mg -2 C
HoAh
AR + 7.84 249.1 92.0%/155.6 25/15 0.1~100.0 0.1 Z AN -Dy
ekt
b S T e + 4.41 142.1 96.0%/81.0 16/20 0.1~100.0 0.1 Hb 3 g E-Dsy
T T - 4.29 201 140.0%/55.0 10/22 0.1~100.0 0.1 T I8 -Ds
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BRSBTS
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SRR IR, + 9.97 291.1 203.0%/273.0 10/15 0.1~100.0 0.1 AR FES Dy
RS + 6.37 291.2 273.2%/231.1 12/18 0.1~100.0 0.1 TEARFES -Dy
DA + 9.77 311.1 237.1%/217.1 15/25 0.1~100.0 0.1 TEARRES -Dy
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RAFES + 9.68 365.1 290.9%/217.1 20/25 0.1~100.0 0.1 SLARFES -Dey
FEAT AR + 3.71 226.1 152.0%/125.0 16/26 0.1~100.0 0.1 P9 4E% D,
T BT + 3.81 240.2 148.1%/222.1 12/20 0.1~100.0 0.1 0T R E-Ds
AP + 8.48 214 118.0%/154.0 22/18 0.1~100.0 0.1 ANHRHR-D;
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[LEEEES s + 3.35 220.1 160.1#/143 15/24 0.1~100.0 0.1 95435 D,
TARREY + 8.92 277.1 203.0%/132.0 15/15 0.1~100.0 0.1 TASFEE -Dy
ZAVRRS + 9.63 228.1 154.0%/172.0 15/12 0.1~100.0 0.1 SLARFES -Dy
RS + 9.35 345.1 149.0%/327.1 14/18 0.1~100.0 0.1 SLARFES -Dy
3 i £ g + 8.39 302.2 164.1%/284.2 15/12 0.1~50.0 0.1 3 v £ B %-Ds

Ela iy + 6.65 304.2 135.1%/107.0 20/18 0.1~100.0 0.1 SLARFES -Dy

Al AR IE + 5.49 230.0 44.1%/ 167.0 22/30 0.1~100.0 0.1 SAEFED -Dy

SRR + 9.92 291.0 188.0%/216.9 22/16 0.1~100.0 0.1 SAEFED -Dy

inte 37 + 10.57 291.1 273.0%/188.0 10/20 0.1~100.0 0.1 TSR -Dy
RIS

HhFg + 12.93 284.9 192.7%/153.6 25/22 0.1~100.0 0.1 P 2E-Ds

|3 ]
KR - 2.26 136.9 65.0%/93.0 22/15 0.1~100.0 0.5 /
2y
W MR + 12.12 222.1 123.0%/165.0 12/20 0.1~100.0 0.1 /
A WK + 7.73 197.1 117.2%/152.2 25/15 0.5~100.0 0.5 /
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Table 2 Mass spectrum parameters of 22 kinds of

internal standards

WAEMIZFE ESI ﬁ?ﬁﬁ#l‘m By FET G
/min (m/z) (m/z) /eV
HEHEME-D;  + 4.25 145 99+/83 16/20
FHfilgmg-NBC + 3.92 176.0  132.0%/86.0  14/20
GNEIAME-D;  + 4.29 204.0  143.0%/58.0  10/22
ANHHM-D;  + 8.44 221.0 154.0* 22
MO %E% D, + 3.35 227 161% 18
PUMiRE% -Dy  + 491 244 162* 10
YT MemEE-D; + 3.81 243 151% 16
AHRMN-Dy  + 7.84 257 96* 25
T WENE-D,  + 4.40 255 160* 15
FEmM-D,  + 8.79 258 160* 14
WRRES Dy + 8.92 286 245%/204  15/15
HVEPE-Ds + 12.93 290 154%/197  22/25
Ttk e — P 3k
gwoc, 8.62 201.1  162%/114  12/12
%ﬁg + 8.37 307 121%/167  20/12
% -Ds
BB R-Ds  + 8.85 365.11  321%/245 16/24
WhibB-Dy  + 9.38 394 303*%/350  26/16
ZWHE-D; + 11.30 448 431%/155  19/32
H%HE-Dy + 6.30 728.7 100%/144  20/15
BKRHERD, + 11.45 873 160%/696.5  40/40
HINEE-D; - 2.62 357 188.0%/293.0 18/12
AHE-Ds - 3.17 326 157.0%262.0 17/11
BAFE-D; - 3.13 359.0 188.0%/339.0 18/10
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O W3-Z FRANZE M . Mcllvaine-Na,EDTA ZZ Mtk . 0.2%H
WR-Z 6 3:1, V:V) 3 FhEEIUR XS B ANARAR & i $2 B
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GEMRAR R Y EIREE M, SRR R EDTRERCR L
I, LW . mCRINE 2 PR, ZR-Z RS
WIKRREA 20 A EHARY A AL T 60%; Mcllvaine-
Na,EDTA Z& A1 0.2%H R-2 5 (3:1, V:IAZR /514 6
FhAT 14 Fh EARYI00 ELSCRLE 60% LT o RE 0.2% M #2-
CHEQG:L, VIR Z 1 DCR AL TE AT B2 32 1K, Bl
R, RS E AR RS SR A TR
B, EAR IR 4R SO R B SN AT ki e, (AR AR
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Gz WA A S I SR BB 7

100
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80
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=
R
40
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Pl 2 SR AN [ 3 HOv 0 g 0 2 B e b AR [ [l g 3 908 L 7
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Fig.2 Target compounds with different recoveries ranges using
different extraction solvents in the egg (n=2)
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EAVIEN . FEMLIRIE.OR, 3% 30 E, 2 3E
FIEWNA S mL 7% RN . 5 mL MR AL |
2 g FAREE, 2 g BREREGI TEE FAUIE . AN 3 R, JIAEY
TRENAY SRR B s, B AT IRAr; TRk a g g
WA, R TTIERCR 22 - IIRTCR (B 425508 R, &
fegh, SACEE . BRFRELAL S5 3 Fh . 5 R 14 R HARY)

A EISCRAR T 50%, FSRANA P X —Fhy Bt LSRR T
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=
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Fig.3 Precipitation effects of different protein precipitating agents
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Fig.4 Recoveries of different protein precipitating agents (n=2)

HE— XTSRRI R AT T k. PRI 2 g XS B
&4, F 10 mL Mcllvaine-Na,EDTA & R IREGE O 5, F
WA BN 1.3, 5, 10 mL 7%4SBRENIA IR, 45 R EW (&
5), A 5 mL 7% RN AT, $RBORRE R, &AUIE
RO, MARIEEF] 10 mL IS, IS 5 mL A,
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Fig.6 Recoveries of different solid phase extraction columns (n=2)
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