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Determination of six fluoroquinolones in aquatic products by QuEChERS-ultra
performance liquid chromatography-tandem mass spectrometry
XUE Rongxuan, LU Liming, HUANG Cheng, LIU Guoping, QIU Fubao
(Zhongshan Center for Disease Control and Prevention, Guangdong Zhongshan 528403, China)

Abstract; Objective To establish a method for the determination of norfloxacin, ciprofloxacin, lomefloxacin,
enrofloxacin, ofloxacin and pefloxacin in aquatic products by QuEChERS with ultra performance liquid chromatography-
tandem mass spectrometry (UPLC-MS/MS). Methods Six fluoroquinolones in aquatic products were extracted by 1%
formic acid acetonitrile solution, purified by QuUEChERS, separated by C,; column (2.1 mmx100 mm, 1.7 pm) using
0.1% formic acid and methanol-acetonitrile (4 : 6, V/V) as mobile phases, then identified and quantified by
UPLC-MS/MS. Results Norfloxacin, ciprofloxacin, lomefloxacin, enrofloxacin, ofloxacin and pefloxacin had good linear
relationships in a certain concentration range with correlation coefficients (r) above 0.999. The limits of detection of six
fluoroquinolones were 0. 30-0. 80 wg/kg, and limits of quantification were 1.0-2.5 pg/kg. The average recoveries of the
method were between 86.6% and 120%, and the relative standard deviations were between 0.59% and 7.6%.
Conclusion The method was rapid and accurate, and was suitable for rapid screening and analysis of the six
fluoroquinolones in aquatic products.
Key words: QuEChERS; ultra performance liquid chromatography-tandem mass spectrometry; aquatic products;
fluoroquinolones ; antibiotic
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Table 1  Gradient elution program
5[] / min 0. 1% H &K /% H -2/ %
0.01 90 10
7 70 30
8 10 90
11 90 10

J T . B A A P 5 RR E OE B TR
TEE Oy 2 2 RO BT M SR AU 91230 psi
(207 kPa) ;W55 B3 J% .5 500 V5 B 7 I5 I & . 400 C 5
FAIETT GS1:50 psi(345 kPa) 3 i BN #E 7
GS2:40 psi(276 kPa) ., 6 F HARAL A P 5 1
B F LA SO R A Rl RE B (CE) L3 2,

26 FRIME AR R TG S

Table 2 Mass spectrometric parameters for 6 kinds of FQs

ey PRE e BT THT Till 42 HL T
/min /(m/z) /(m/z) /V
AR R 5.36 362. 1 318.27 /261.2 28/37
WA R 5.39 320. 1 302. 1% /276.2 28/25
B B 5.45 334.1 290.3" /233.2 32/25
WA 5.65 332.2 314.27 /288.2 27725
KRV E 6.11 352.1 308.27 /265. 1 23/32
Bk B 6.34 360. 1 342.27 /316.2 30/27

" NERET

2 HERESH
2.1 FEREEH R
5 S0 Vi R 2 T A 20 R AR B A BB R



QuEChE RS- % 280V H € 785 - 85 356 S50 135 12 00 5 /K 77 it v 6 o S0 4 TR 6 470 A 3% % P ik —— i S e, &5

—521—

WAL RS AW 4" EDTA-Mecllvaine
b & E A H QuEChERS 35 ik 17 46 B 3 52
SEA PR W58 28 B 91 M G PR B fa IR AR 5 DR i
bR, LA BUAE R 0. 1% F R 05 1% PR O |
1% TR O 3 PR Ak G W kAT B8 B L e, s oim
TN 20 pe/kg BIR G ARUE I, B AR SEAT I
SE 6 UK, N H 6 g v s I S BT A 2K AR R 3 T
P PE AL, L2 [ i (LI 1), 2521
7R, 1% R £ 0 1 A6 BOSCR B 5 AR T At
Fh B EBCIR b £ 05 % W, TR R 86. 0% ~ 102% , H
BRI, NI A XS RAREE 1R OIEEN
HUHE

120 —a— 1% PRI
r —e—0.1% R 21
—— %L1
100 - .\-/._.——"‘.\.__—.
T .\.___./.__‘\'
&
ool
X 00
[
40 |
20

ARVE FEDERAYE BRDE BEDE EFYE
e
1 A [ R 5 TR ) 2 B TR s v I 25 2 ) 2R Y
M (n=6)
Figure 1 Recoveries of different mixed solvents

on the extraction of fluoroquinolones
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Figure 2 Recoveries of fluoroquinolones with different

QuEChER systems
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Figure 3 Extracted ion chromatograms of 6 kinds of

FQs in standard solution
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Table 3 Recoveries of 6 fluoroquinolones in 3 concentrations

- W R WNTPE KRV E Bt & FR U B B b A
KT i /b(uziﬁg) EYxR  RSD  [YgER  RSD  [gFE  RSD [gE  RSD kR RSD  [ElgE  RSD
g /% /% /% /% /% /% /% /% /% /% /% /%
2.50 99.2 1.1 96.9 2.7 107 1.3 120 2.0 115 1.8 116 2.2
it 1 7.50 99.1 3.9 98.8 2.0 105 1.7 109 1.7 110 2.0 115 1.7
25.0 87. 4 1.1 89.6 1.8 100 2.7 98.7 3.6 100 2.1 103 2.2
2.50 98. 8 1.7 97.2 3.0 106 1.7 116 2.6 109 1.5 116 1.2
Wi 1A 5t 7.50 97.2 1.9 99. 1 3.4 106 0. 89 112 2.0 106 0.59 112 1.5
25.0 89.6 1.5 89.2 1.8 89.4 1.3 97.9 1.2 92.1  0.92 95.9 1.8
2.50 86.6 3.0 90. 5 2.3 93.6  0.90 105 3.3 101 0.92 103 3.0
LN i) 7.50 89.8 7.6 90.2 5.6 95.0 2.5 102 6.6 96.0 6.3 101 4.5
25.0 94.5 5.9 92.2 6.0 92.4 2.1 103 2.3 96.1 5.2 99.7 7.2

2.5 R TE FIRURE PR B
B 10. 00 we/mL 4R & 5 M b 0] & 32 9% B
B 1~100 we/L BIFRIERINEW AU & AN
B OEEVE Basi R AR BB R R iR
HEM R LA C R B (r) IR T 0.999, LA 3 f5 15
Wh LY (S/N=3) 115455 6 Fh v ik B P4 By
K PR 5 L 10 55 MR H (S/N=10) 1545 3] 6 Fh 4
W g A 2 B A R ) e BR L, K BR 0,30 ~ 0. 80
pe/kg, ERIR N 1.0~2.5 pg/kg, WK 4,
4 6 RGO T 2B AR A LR IR 7 AR ARG BB
Tt PR 2 Ak R

Table 4  Linear regression equation, correlation coefficient(r) ,

LODs and LOQs of 6 fluoroquinolones

LioAii ]
L& AR
a ! /(ng/kg) /(png/ke)
W R y=2.27x10°2+2.65x10° 0.9990  0.30 1.0

WHWE y=2.53x10°%+3.99x10* 0.9999  0.30 1
WERWE y=2.15x10°x-2.29x10* 0.9995  0.40 1
Bb i y=3.52x10°x-2. 11x10* 0.999 6  0.30 1.
FIRIP R y=2.84x10°x-1.81x10° 0.9999  0.30 1
bR y=1.24x10°x-8.42x10" 0.9994  0.80 2
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Figure 4 Metrix effects of 6 fluoroquinolones

in different aquatic product bases
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Figure 5 Total ion chromatograms of positive sample
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Figure 6 Chromatograms of positive sample of enrofloxacin
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