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ABSTRACT: Objective To establish an analytical method for the simultaneous determination of 6 kinds of
fluoroquinolones and 4 kinds of benzodiazepines residues in aquatic products by ultra performance liquid

chromatography-tandem mass spectrometry (UPLC-MS/MS). Methods Aquatic product samples were extracted
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with 1% formic acid in acetonitrile. The extracts were concentrated with a rotary evaporator and then reconstituted in

90% acetonitrile aqueous solution (containing 1% formic acid), and purified through a pass-through solid phase
extraction cartridge (ProElut PLS-A). The purified extracts were directly analyzed by UPLC-MS/MS. Quantification

was performed using the isotope internal standard method. Results The 10 kinds of target compounds exhibited

good linearity within the concentration range of 0.5 to 50.0 ng/mL, with correlation coefficients (r) all greater than

0.998. The limits of quantitation for these compounds in 5 kinds of different aquatic product matrices ranged from 0.5

to 1.0 pg/kg. The recovery rates at low, medium and high spiking levels ranged from 81.5% to 109.7%, with relative

standard deviations ranging from 0.24% to 13.22%. Conclusion Methodological validation confirmed that the

developed method is highly sensitive, accurate in quantification, stable, and straightforward in operation. It is suitable

for high-throughput detection of 6 kinds of fluoroquinolones and 4 kinds of benzodiazepines residues in aquatic

products.
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Table 1 Mass spectrometric parameters for target compounds
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iU TET R K Rl R bR i T AL, LIS Bk & 915 TR
PLRNIRIEEILE Y AR, B E X, ng/mL)h
BEARAR, 23T 10 Fh B ARG PR NARIEARE TAERTZR
H2 2 Al AL, 10 i BERL &I EL M B N EAA RN
MR R, HERB(NBIRTF 0998, # M GB/T 27417—
2017 (AR ALFa M s A Ige uE s /e ) HAE €
FER, LAE 5 R0, B e A IR SO S, (R

iR E A 8y LOD il LOQ, 10 F HArfb-&¥it
LODs J&[E 2 0.15~0.30 pg/kg, LOQs JE[E 4 0.5~1.0 pglkg.
fo MR EE BT rh 6 i SR T T2 25 ) LOQs 5 3Ciik[29-30,34]
i, AL HIPEE LOQ % CHk[381MK, S5 3CHk[35,41]
AH2Y o
242 A B JE Ao B IE

AW RS | KA FEAXTIR . B D
it 5 Fhay LYK B VE N AR , dlad 1. 10,
50 pg/kg 3 NARFRIIIARINE, LASTEA ik nEnf s
P, MR 3 IR REIRZESE R, 10 B BErL&907E
5 PR EZ SBE H A 3 SRR 81.5%~109.7%,

T2 KMFIE. BXREHK. &MEE. LODs #1 LOQs

Table 2 Linear equation, correlation coefficient, linear range, LODs and LOQs

&Y Ytk T LR M5l /(ng/mL) AHIEZHL(r) LODs/(pg/kg) LOQs/(ng/kg)
E=N TRUY Y=0.06361X+0.01243 0.5~50.0 0.99926 0.15 0.5
Wi A Y=0.00787X+0.00109 0.5~50.0 0.99886 0.30 1.0
BRI R Y=0.17935X+0.03154 0.5~50.0 0.99939 0.15 0.5
KRR Y=0.04475X+0.00301 0.5~50.0 0.99971 0.30 1.0
B 2 Y=0.03241X+0.00450 0.5~50.0 0.99844 0.30 1.0
BN Y=0.00750X+6.78787¢™* 0.5~50.0 0.99979 0.30 1.0
LW Y=0.01979X+0.00116 0.5~50.0 0.99952 0.30 1.0

HbL P P Y=0.05977X+0.00198 0.5~50.0 0.99947 0.15 0.5
BV P Y=0.05086X-9.75543¢™ 0.5~50.0 0.99946 0.30 1.0
By Y=0.05441X+0.00168 0.5~50.0 0.99943 0.30 1.0

R HBR (limit of detection, LOD)AIE % FR (limit of quantitation, LOQ).

®3 BRUAMEKRERPETHMRREENEEE SR (N=6)

Table 3 Average spike recovery rates and precision results of target compounds in aquatic products (n=6)

FE ity E&W JinkR£/(ug/kg) S R % AER AR A 22/ %
HW R 1, 10, 50 94.7,96.0, 98.3 4.15,4.09,3.31
Wi AL 1, 10, 50 102.7, 84.4, 103.3 5.39,2.76,1.95
b R 1, 10, 50 93.3,99.8,95.3 10.35,2.22, 6.51
KEDE 1,10, 50 98.3,101.2, 102.5 2.78,1.84,3.11
et BRI A 1, 10, 50 104.0, 102.2, 100.9 3.22,2.26,2.32
BN 1, 10, 50 101.3,101.8,91.8 2.97,2.10,2.26
PG 1, 10, 50 97.7,101.0, 98.1 3.22,1.30, 4.00
LWV 1,10, 50 98.5,99.7,94.3 8.61,2.66, 1.66
L RUFIREE 1, 10, 50 100.7, 102.2, 101.4 3.24,0.49, 2.55
By 1, 10, 50 102.2, 96.6, 99.2 2.43,2.26,4.77
EHW R 1, 10, 50 101.0, 98.6, 97.7 6.60,3.72, 3.85
Wi A 1, 10, 50 109.3, 94.0, 106.8 2.06, 10.37, 6.00
T R 1, 10, 50 99.1, 101.1, 101.0 7.93,0.67, 3.99
KRR 1, 10, 50 100.0, 100.3, 103.6 2.53,0.54,3.48
P %Lm*fplﬁ 1, 10, 50 104.7, 104.4, 104.1 1.97,1.42, 3.08
BN 1, 10, 50 87.0, 87.3, 102.6 9.14,0.92,3.05
PG 1, 10, 50 99.3,100.3, 97.4 2.60, 1.36,2.97
LWV 1,10, 50 104.5,99.7,92.8 3.46,1.98, 1.25
L RUFIREC 1, 10, 50 101.8, 102.0, 104.4 2.67,1.64,1.94
I TUEE 1, 10, 50 98.3,87.9,99.8 4.35,2.98, 4.14




34 Rl e %16 %
=38

FE i EY TR/ (ng/kg) SRR/ % XA HE AR 22/ %

R A 1, 10, 50 94.3,99.3, 95.7 4.96, 1.86, 5.47

iR AL 1, 10, 50 109.7, 86.1, 102.5 2.05,1.86,2.74

Kb A 1, 10, 50 98.1,101.5, 102.4 6.33,0.24, 2.89

KRR 1, 10, 50 96.5,99.8, 103.1 2.60,2.30,2.43

- Bk R 1, 10, 50 98.7,99.9, 101.1 4.80, 0.62, 1.00

R AL 1, 10, 50 94.3, 83.9, 95.2 2.97,5.75,3.42

HLPE P 1, 10, 50 105.8,101.2, 98.7 5.91,4.09, 5.81

E R 1, 10, 50 98.7,97.7,95.2 3.66, 1.85,1.85

L SUIRE 1, 10, 50 105.7, 98.3, 96.3 5.03,4.83,3.84

BHPE 1, 10, 50 100.0, 96.8, 98.1 5.22,2.02,3.67

AU A 1, 10, 50 98.2, 101.4, 98.4 4.39,1.45,3.02

WE R 1, 10, 50 107.2, 89.7, 102.1 1.09, 4.89, 3.74

By R 1, 10, 50 89.0, 97.7, 96.8 4.59,1.50, 4.42

KR A 1, 10, 50 96.2, 98.2, 105.5 4.13,2.16,2.16

] BT A 1, 10, 50 105.5,102.6, 102.8 2.30,4.59, 2.24
e e

W R 1,10, 50 88.8,81.5,91.4 7.48, 6.69, 3.56

PG 1, 10, 50 104.2,102.3, 99.6 2.22,1.16,2.27

EH P 1, 10, 50 100.8, 101.9, 96.9 5.34,2.91,2.37

L RUdIRE 1, 10, 50 98.2,102.0, 103.1 5.56,2.46,3.51

By 1, 10, 50 96.5,99.3, 98.8 2.25,2.05, 4.20

£z R 1, 10, 50 94.0,99.1, 94.7 6.06, 1.05, 1.75

D AL 1, 10, 50 108.8, 93.2, 100.8 2.75,5.71, 3.60

Kb 2 1, 10, 50 96.3,97.2,99.8 2.18,3.17,3.70

KRR 1, 10, 50 93.7,94.0, 100.8 3.49, 1.87,3.60

- Bt R 1, 10, 50 104.3, 100.6, 102.8 2.32,1.17,2.81

WAL 1, 10, 50 93.5, 86.1,92.5 13.22, 4.44, 3.69

HLPE P 1, 10, 50 105.0, 100.4, 98.3 2.63,1.29,3.32

EHPERE 1, 10, 50 103.0, 101.3,97.1 5.49,0.84, 6.19

L SUIRES 1, 10, 50 94.5,99.5, 102.4 3.95,2.27,1.33

BHPE 1, 10, 50 99.0, 100.3, 96.4 4.65,2.44,3.70

X PR A 22 0.24%~13.22%, F MW7 BoA BT 0
i TR 85
2.5 EIHEREN

LA NSRRI RET 123 HRKFK™ 5,
45 18 #tiklmta . 20 HERKE A, 13 LR HRHT, 2
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FR AR e, BV 2N T R B8 130, 206 Al
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PR TE B THTAA SR IA, AT A RO G R AN S R
Mo B 1 UK TR, s R
18.5 pg/kg, LTSRN 1.31 pgke, BIFEESEN
0.510 pg/kg, M4 GB 31650—2019 FHLAE, HiPEREATELE
SR TE R AR, R O R A R
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