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Optimization of sample preparation for the determination of fluoroquinolone
antibiotics residues in aquatic products by UPLC - MS/MS
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(1. Academy of Fundamental and Interdisciplinary Sciences, Harbin Institute of Technology, 150001 Harbin, China;
2. Heilongjiang River Fisheries Research Institute, Chinese Academy of Fishery Sciences, 150070 Harbin, China)

Abstract; The preparation was optimized for the quantitative and qualitative determination of six
fluoroquinolone antibiotics ( FQs) in muscles of aquatic products using ultra-performance liquid chromatography
coupled to triple quadrupole tandem mass spectrometry ( UPLC — MS/MS). Types of extraction, content of
formic acid in extraction solution, styles of the cleanup, and amount of dehydrates were discussed for the
purpose of reaching the optimal result of sample preparation. Extraction of the FQs was carried out with acid
acetonitrile and defatted with n-hexane, while the water in the muscle was removed by sodium sulfate.
Separation of the FQs was achieved by using a BEH C18 column under gradient elution at flow rate of
0.20 mL/min with the mobile phases being composed of 0. 1% formic acid solution and acetonitrile. The mass
spectrometer was operated in positive ion mode using electrospray ionization in the multiple reaction monitoring
(MRM) mode. The standard curves were linear (R* = 0.998) over the concentration ranging from 1.0 to
1 000 pg/L when the limit of detection (LLOD) and limit of quantification (L.OQ) were 0. 1 and 0.2 pg/kg,
respectively. Recoveries of the FQs in spiked samples(fish, shrimp and crab) arranging from 2 to 100 pg/kg
were between 76. 9% and 95. 9% with the relative standard deviation between 4. 8% and 9.2% .
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BB A 360.2>245.2 46 16
360.2 >316.2

Enrofloxacin 360. 2 >316.2 46 25

HNTP A 332.2>288.2 32 16
332.2>288.2

Ciprofloxacin 332.2 >245.2 32 22

PRIYPE 386, 1 >342.2 32 17
386.1>342.2

Sarafloxacin  386. 1 >299.2 32 25

SEEUPE 358.2>340.2 34 19
o 358.2 >314.2

Danofloxacin 358.2 >314.2 34 17

R E 320.2>276.2 34 15
320.2 >276.2

Norfloxacin  320. 2 >232.2 34 20
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362.2>318.2

Ofloxacin ~ 362.2 >261.2 34 24
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FE B, FL AT A SC R BN 2 . X 3R
MRS R e/ L), Y 2o i R
R FRAHR AL Al UL, FEIEVEE N 6 Fift FQs (A5
HEHNERER M R AT, R® 376 0. 998 LA I, BEWTIR
WEERZGYILE 1 ~ 1 000 pg/L Py, W pETBURIR 52
RAFIIZMECR.
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2K I 15 HIXRH R
KR Y = 32.56X +30.53 0. 999
ek R Y = 121.3X -24.72 0. 999
W A Y = 49.56X + 18.35 0. 998
Wb A Y = 71.08X - 8.47 0.998
B R Y = 118. 11X - 26.25 0. 999
TR Y = 126.25X - 32.64 0. 999

SR FH 1) B PEAE ot b S AR ) o 1) 1 5 4%
R et HF B2 RSP S 6 B FQs AR
WA (I INZKF 0. 10 pg/kg) , G0 5 15 1 LL 34
RT3, RLEX 3 ZK7™ i b A FR (LOD )
PR3k 0. 10 pg/kg. 7825 AL i P S K1y
0.2 pg/kg B, 5 M L34 K F 10, SR B H @ &5 R
(LOQ) ¥JAfi% 0.2 pg/kg.
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M B bR ey 7=, BL2.20,100 pg/kg
3AMRPBERSIE BN BE KT 6 S PATHE i, 558
6 Fft FQs 75 1 MR FIEE 3 Fh/K 72 5 v () S 2 [m] i
SRR 5 i 22 , 45 R L3R 3. &l g it it
5,6 Fh FQs 7E £ MRFFIEE 3 ok ™ i v 9 [l iR
$576.9% ~95.9% K5 B EEAE 4.8% ~9.2%. [H]
WORFVRG % B R, A5 7K™ it o1 42 A A D 4
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3 67 FQs iKNE 3 Fk= R BB E RN IRAERE(n=6) %
KT i whicr/ CIP ENR OFL NOR DAN SAR
(ng-kg™")
2 79.3+6.9 78.6+9.0 78.3 5.9 77.5 6.4 92.5+8.7 86.5+8.5
il 20 85.1£4.8 77.8 £8.3 81.5£7.6 82.4£9.7 78.6 £8.2 94.6£7.3
100 82.6£8.4 86.2£7.9 88.5£8.5 79.7 +8.9 82.4£7.8 92.5+6.4
2 76.9 +8.6 77.8 £6.3 87.5£9.1 83.2£7.3 95.9+8.3 86.8 £8.5
LN 20 83.8+6.8 81.3+8.9 83.4+7.6 82.5+6.5 85.3 +5.1 94.3 +7.2
100 82.3 5.7 91.3 £5.3 92.5+8.9 77.9+6.8 77.6 £9.2 87.9+6.4
2 80.3+7.5 83.7 6.8 79.7 6.7 86.5 8.3 87.6 +8.6 88.5+7.6
i 20 93.1+9.1 79.2+9.2 91.5+7.6 89.7 +6.7 91.8£7.5 90.3 +6.8
100 87.4 8.3 91.5+8.6 93.3 £5.5 92.8+7.3 93.18.6 88.4+9.0
3 & B e A R P K
a7

1) WO BUCEA FEM IR 2 T #1554
B SR B 2% H R Y 200 B IO 0t A7 2 o 4
B IECRERRAR,S. 0 g K7™ b al PR IA
4.0 g Na,SO, BR/K, Al i 25 52 = AL BRAICR 1 2

2) 127 A R A R B AIG L ESCR  H
JE R A5 ELE A SRS I, al AR DR oK il e] R
PR G rh FQs AR MR IN J5 3% , 1k — 2 25403
S T BRELHEE B R BN SE P T SR AL 1 A
B i A B



510 3]

NG AR, AF :UPLC - MS/MS {5 7K 5™ iy Fh S0 v 2K 245 49 mip A B AL <57

%% Xk

[1] OLIPHANT C M, GREEN G M. Quinolones: a com-
prehensive review [ J]. American Family Physician,
2002, 65(3) : 455 -464.

[2] SAMUELSEN O B. Pharmacokinetics of quinolones in
fish; a review[ J]. Aquaculture, 2006, 255 (1/2/3/
4).55-75.

[3] BOXALL A B A, KOLPIN D W, HALLING-SORENSEN
B, et al. Are veterinary medicines causing environmental
risks? [J]. Environmental Science & Technology, 2003,
37(15) : 286 -294.

[4] KUMALA W, RANI A. Patterns of Helicobacter pylori

amoxicillin

The Southeast
Asian Journal of Tropical Medicine and Public Health,
2006, 37(5) : 970 - 974.

[5] WALTER G, ALFREDO C A, EVA M G, et al.

isolate resistance to fluoroquinolones,

clarithromycin and metronidazoles [ J ].

Occurrence and fate of antibiotics as trace contaminants
in wastewaters, sewage sludges, and surface waters[ J].
Environmental Analysis, 2003, 57(9) :485 —491.

[6] BACKHAUS T, SCHOLZE M, GRIMME L H. The
single substance and mixture toxicity of quinolones to the
bioluminescent bacterium Vibrio fischeri[ J].
Toxicology, 2000, 49(1/2) . 49 —61.

[7] SMART D J, LYNCH A M. Evaluating the genotoxicity

Aquatic

of topoisomerase-targeted antibiotics [ J ]. Mutagenesis,
2012, 27(3) : 359 -365.

[8] GOLET E M, ALDER A C, GIGER W. Environmental
exposure and risk assessment of fluoroquinolone
antibacterial agents in wastewater and river water of the
Glatt Vally watershed, Switzerland [ ] ].
Science & Technology, 2002, 36(17) : 3645 —3651.

Environmental

[9] HERNANDEZ - ARTESEROS J A, BARBOSA J,
COMPANO R, et al. Analysis of quinolone residues in
edible animal products[ J]. Journal of Chromatography
A, 2002, 945(1/2) . 1 -24.

[10]307K¥S 25 F5 08 , S0k, Jonds A A 245 15 25 3 B A )
ERSEBE R [T ], v [ Ak 2% i e, 2008,24 (6)
28 -31.

(VLRI KR, 2 A ek, A6 880 i % L ot v v o
2G5k B O T W R A I R I LT ). iROK
k., 2005,35(4) . 3 -6.

(12 JBRmEse  B0%E, U0, 4. HPLC JEXS Py 3 Fhpg
PRARIEHN S Tof S v A i 288 19 245 5 B )R]k [
IR 2R, 2008,27(9) : 951 —955.

I3 ]2, PRE5 ), gk /NAS, A5 o RO (35 15 A6 T
IR ity v R e R 2 24 W B B R DT Atk L
Hh Y R S AR, 2012,2(2) - 84 - 88.

[14]MCMULLEN S E, SCHENCK F J, VEGA V A. Rapid
method for the determination and confirmation of
fluoroquinolone  residues in catfish using liquid
chromatography/fluorescence ~ detection and  liquid
chromatography-tandem mass spectrometry[ J]. Jouranal
of AOAC International , 2009,92(4) ; 1233 - 1240.

LIS ] 07, eI D7, KITEA, 45, WORH il — eI BT 3 12k
LA™ b 1S Mg RS 25 M5k B BT . a0 #

SLIGE, 2008,27(12) ;27 -33.

[ 16 bR, pRifgFT, SEmAHE, 5. LC - MS — MS 5 4% 68
4 FhIRMEE I 25 sk B BT ] ATl aa 4R, 2004,
23(5). 43 -47.

(17 ] 2R B, B WY, . B2k e (M), Bifg. -
HERMABOR AL, 2002, 221 -257.

(I8 ] F LRI, AR S5, 55, @il ke i A BE M ]
AT A5 Tl AR E, 2001 136 - 150.

(mEE x| W)



