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I Z2 45 0 g 1R A 4% HTY HOMO761 % A7 3¢ A%
XSE205DU i, 1K ; Dirent-Pure UP UV 30 i4[
KA ; Cleanert LipoNo % fb 48 (1AL & HLAS 15 mL,
Cleanert LipoNo H&#0. 1 g ).

METH IS 2 WITR SR ERE 2 T ORTD AL L 3R
TP FORID AL L D 2 R 3 U L A o VR
154100 mg - L' i,

VU R R YR A PR e I B | 5
R EHR MO RGN RIS RAR S
FH B e oA i RGBS, 981 100 mg » L A PURR &
KPR AR UER T

TRAPRUE TAER . B IR 28 259 IR A A
it 5 A TR B v v T 21 245 W T b T A S T TR A
0.1 mL T [F—20 mL#&5 i rf, s e, il
500 pg « L' IR AR TAER

BRI BT R -ds (AR IE 5 Rl i 25
Y ) FIDUIRE -do( B IE A FHPUIRZE 2K 254) ) 1 o i ik
AR 100mg - Lt Tk,

TRA AR TR : BUR VD R -ds S PUIRE -,
WARATRAS 0. 1 mL FRl— 20 mL 25, i H
Tk, B A 500 pg « L BIRAS IFR TAERR

MAR . LHER. EERLZTHHARENR
K2y [ AR E S, 100 pge 2 HEE, 2
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ACQUITY UPLC® BEH C, 8,15 # (50 mm X
2.1mm, 1.7 pm); # 40 C; WaMHARO0. 1%
(B8, PR HRRE W, B O IE; i
0.3mLemin '; #FFf &2 pl, B8R U6 WA T
0~1.0 min, B} 5%; 1.0~5.0 min, BH 5% F+
% 40%; 5.0~7.0 min, BH 40% F+ £ 95%; 7. 0~
7. 1min, B 95% Bk 2= 5%, ££FF2. 9 min,
1.2.2 &M

HLIE % B T (ESD) Wi, IEB F(EST ) B,
BRI BE 550 °Cy 2 B b I MRM) 14
3 A AT 241 kPas BT R 5 500 V5 W
251379 kPas BN R J7 379 kPa; 2%
EHL R 80 Vo HEAE IS DI il it 2 W5 5K, 3 min
Jei A B % A A X, A TS S B,
Hrp " REBERE T
1.3 RIEH*E

FRELC 1. 00£0. 05 ) g 44 it & 19 #£ & F 50 mL
BLAE T, AR A WA TAEW 100 pL, i e &
A1, iIMA2mL 0.1 mol* L™ ' Na,EDTA ¥, i i
1 min, LA 8 mL Z i, #Ji€ 1 min, & 15 min, A
BEH5 000 remin B0 3 min, BUATE EIEW, N
% Cleanert LipoNo b4, #z#E 1 min, # & 1 min,
B4 i, T45 CRW 21, w46 i sh Al
1.0 mL&ER, i$0. 22 pm A HLIENE, JE W U4 2= it
FEI, $2 HRASGE TAESAFINE o

x1 RLSH
Tab.1 MS parameters

e [i&=27] LR EA B E] /min FE T Fifr e (m/z) FEFm/z i fERE i /eV
1 +EHHR 3.75 461.2 426.2°,443. 2 25,17
2 IUEZSES 3.93 445. 1 410.2°,427. 1 24,19
3 BHR 4.73 479. 1 462.07,443. 2 24,28
4 EALEZS 3 5.03 445.0 428.17,154. 1 24,35
5 PUIRER -d; 3.91 451.1 416. 2 24
6 R 3.72 320. 1 276.17,233.1 26,35
7 AR R 3.73 362. 2 261.17,318.1 38, 26
8 SAE TR 3.76 334. 3 290. 2", 233. 1 26,37
9 WA 3.81 332.1 288.17,245. 1 25,33
10 B 2 4.05 360. 1 316.17,245. 1 28, 36
11 B R -ds 4.04 365. 0 321.0 28
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El1 =8iKkaERd I WMAYE 2 HARHRNEFeILE

Fig. 1 Extracted ion chromatograms of 9 drugs and 2 internal standards in blank marine fish matrix

2.2 ETAREESHRIIERE
2.2.1 #REEAM

if T QUEChERS 4 B iy 75 77 3= A7 H st e
NG, MBI, NG AT I SUE & A, B
TRIUNG 0 B A P o AR, DR LAk 6 e R FH 2 s
PRSI HARY . BRI RS S
SIEEF  EATE RGN, SRR,
IR 5% Sk (18] — DA AL B B 1, i K
0.1mol * L' Na,EDTA R + LIEHEHL, w7141
HAMTUEE I, IFRE 259 AP 2 B
ok, ARG . AR I e A, 5
BT A B Indrzs (S OInbRie 5 pg - kg ') R
1,2, 3YKET4 BAR G IRIeR , 25 R WL 2,

P2 AT 0, AN [A] 45 VR BT Il i R 34 A
90. 0%~110% o R 1548 53 Mt ], ialder ik sf H A
1K,
2.2.2 HALF ik

TE H B W B TRE R I b e PR, 9T AE Bk
PRGN B ERAE i ) SR B, ELAE 2% B[R] ik
Koy IR AR Bk PV B T A [ AR A O B ik

e 1006 -

B2 AERBURE T & B EgE

Fig. 2 Recovery of each target at different extraction times

I A A [T R 2 BURT: 35 Ak A SO i B O A | ik
Ve VR R AL IR, B R R, HAE )
KA A A TR 3G ZE S I, RO, B e 5 oR
QUEChERS bR iy, FH HL3E T 431 R FH AL 4 )
Cleanert LipoNo. Cs+N-A3EZ “fF( PSA ) (i
Fo1:1), A ES MR RE 2E S AR PR T3 (=1
M1 g) BHnbRZs AR (RS pg e kg 1) B4 H
By B 25 57 808 ( MEE ) B ( ZM i T 5 ME {46 %f



FEPRIL, 25 - QUEChERS- 8 S 80RO (335 - #RI5R BT 125 DR 2 /K 00 DU PR 2R R T2 24 ) oy A B
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B3 [ QuEChERS ##l5L/5%& B#R¥H ME EA3HE
Fig. 3 Absolute value of ME value of each target after purification

with different QuEChERS materials
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2.4 FiEH¥E®E
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2.00, 5.00, 10.00 pgkg "), % B 56 J5 21 %
DIMEME LR 3, 10 A findm i VEA Hh BRI 2 T FR
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4 9 MEMERREFKEERPH ME E

Fig.4 ME values of 9 drugs in different marine fish matrices
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LI E y=1.152z—0. 051 88 0.999 7 . e s L
Bitba y=0. 674 2 +0. 057 13 0.9995 ACHLRR i DR S R G B0 S o, Ok
N2 y=0. 342 52 +0. 032 05 0.999 6 AL TR BT AL SR ZRIZ AT I T I R T
SRR 309062040263 63 0 0006 A 0 I OS2 56 S P T A B K
SRS oo 00 ) oo A 30K B OO L PR I . R T
Frb R y=0. 643 5z +0. 054 95 0.9995 GURTIN 2 D) RIS BAE RS, — UCHESE IR 2
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%3 BEEMERBER (=6)

Tab.3 Results of tests for precision and recovery (n=6)

JibRE 5. 00 pg - kg™

b 10. 00 pg - kg !

JbRt 50. 00 pg < kg™

feii falis /% RSD/ % [l / % RSD/% IR / % RSD/ %
L7 103 6.5 100 7.1 98.1 4.6
TEHR 92.2 5.8 95.3 3.8 93.8 6.7
SR 96.8 7.5 92.9 6.7 103 4.8
ZVHER 91.3 4.9 105 9.4 94.3 6.4
Bt & 97.1 5.6 101 4.5 101 3.4
W R 107 6.0 94. 1 5.2 104 5.3
AR R 110 8.7 107 4.6 95.1 7.5
WA 98.1 9.8 106 7.1 102 5.3
TR R 104 11 100 5.4 96. 3 7.6

F4 FEIHLER
Tab.4 Results of method comparison
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1005, 248
36 TN R 6.14~50. 1
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36 WA 5.30~57.3
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Rapid Determination of Residues of Tetracyclines and Quinolones in Marine Fish
by Ultra-High Performance Liquid Chromatography-Tandem Mass
Spectrometry with QuUEChERS

CAI Zhenshi, XU Kunkun, LU Wenbin
(Quanzhou Institute for Food and Drug Control, Quanzhou 362000, China)

Abstract: An aliquot (1. 00 ) of the homogenized sample was taken, and 100 puL of 500 pg * L' mixed internal standard
working solution was added. After mixing well by vortex, 2 mL of 0.1 mol * L. ' Na,EDTA solution was added, and the
mixture was vortexed for 1 min. Then 8 mL of acetonitrile was added, and the mixture was vortexed for 1 min, sonicated for
15 min, and centrifuged for 3 min. All the supernatant was taken and placed into a Cleanert LipoNo purification tube for shaking
for 1 min and settling for 1 min. All the supernatant was taken and blown to dryness by nitrogen at 45 °C. The residue was re-
dissolved in 1. 0 mL of 0. 1% (volume fraction, the same below) formic acid-acetonitrile solution at volume ratio of 95:5. The
solution obtained was passed through a 0. 22 pm organic filter membrane, and 4 tetracyclines and 5 quinolones in the filtrate were
determined by ultra-high performance liquid chromatography-tandem mass spectrometry. In chromatographic analysis, ACQUITY
UPLC® BEH C,4 chromatographic column was used as the stationary phase, and mixed solutions of 0. 1% formic acid solution
and acetonitrile at different volume ratios were used as the mobile phase for gradient elution. In mass spectrometry analysis, the
positive ion (ESI™) mode of the electrospray ion source was used for ionization, multiple reaction monitoring (MRM) mode was
used for scanning, and the isotope internal standard method was used for quantification. It was shown that linear relationships
between values of the mass concentration ratio and peak area ratio of 4 tetracyclines and 5 quinolones to the internal standard were
kept in the range of 5. 00—125 pg+ L', with detection limits of 2. 00 pg + kg~ '. Test for recovery was made according to the
standard addition method, giving recoveries in the range of 91. 3% —110%, and RSDs (n=6) of the determined values ranged
from 3.4% to 11%. The proposed method was used for the analysis of 200 batches of marine fish samples, and the detection
results were basically consistent with those given by the national standards, with lower pre-treatment time and number of personnel
involved.
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