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Method validation for the detection of fluoroquinolone residues in farmed
aquatic products

GUO Lan!, LIU Xin", WU Jie, LV Ting, WANG Jian-Jun, BAI Zhi-Rong

(Baotou Agricultural and livestock Product Quality and Safety Center, Baotou 014000, China)
ABSTRACT: Objective To verify whether the laboratory can accurately detect fluoroquinolone residues in
aquaculture products according to standard Methods. Methods In this article, according to the Methods of
Determination of 17 Sulfonamides and 15 Quinolones Residues in Aquatic Products by Liquid
Chromatography-Tandem Mass Spectrometry (Ministry of Agriculture Announcement No. 1077-1-2008) and
Laboratory Quality Control Specifications for Food Physical and Chemical Testing (GB/T 27404-2008), the method
validation of the determination of 5 fluoroquinolones residues in cultured aquatic products by Liquid
Chromatography-Tandem Mass Spectrometry was carried out, including linearity range, method sensitivity, accuracy
and precision. Results The results showed that the 5 target compounds had good linear relationships in the range of
0~100 pg/kg, with correlation coefficients above 0.99. The method sensitivity (detection limit, quantification limit)
met the method requirements, the average recovery rate was 93.0%~110%, and the relative standard deviation was
<15%, all of which met the method requirements. Conclusion It indicates that the laboratory can correctly apply
this method for detection work under the existing detection conditions.

KEY WORDS: liquid chromatography-tandem mass spectrometry; farmed aquatic products; fluoroquinolones;

method validation.
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PESR . HZREEIE o ARG . iR L IR A2
55 H A BT 24 1 038 ST 2 PR SRR 5 0T, )2 N TR
T . JRYT, HERZA T ECHK” . &SR
PIPUBRG Y Z —1, EAER, B TRSRAEOR WG K,
HFRFE N G Z Bl iR BB SR &5 fl 35, FECE 2y
T FH BB BB AR B N2 4, ol At R AY S R i — T
T2 PIR B 5 E YRR B R R A SRR, L
RN s T AL 2 Pk A RS SR R G R
N PR RGETENE . S BUR N . SRRUR N L GO IEREE
JFERE . BB SRR O — RIS Y
Wil 77 5 S HE I A A 5 G, %o A 2 A B e gl 81,
Bea ERARAA, R TEALREHE TRIEDAE. 7
WA, ERE . R RSP A L PR
FREABRAL, 2005 4R35 E B 52 S IEHE BUR B RS 1R B
VDR TFIRIT 8 T 2 B A TR R 00100 R dh 24
v B A R, S IR A e SR A T S 2 1
BN 30 ~ 1900 png/kg-12, FREAR AR TRE (EMHE
S EFhRER P2 KR PR ) (GB31650.1—2022)
HPORLUE T R R L IR R B AR A P P R R PR
100 pg/kg . Vhivh B IR A iR KR B BREH 30 pg/ke.
A NRSEFELROLFEAE 5 2292 S HlE IR & .
AT EMIIREEDE . BRDE. ERDAE. %
TP R 4 PRI BER | R R LA R, ZR L
SR TR S 24 1 )2 8RR o e ™ R R
me, R AR R B T TR R e R A, SRR
RER% IE00 N FH AR I T 0 SRR K = i R B B B P ERE 1
SO VA T 25 245 ) T R o ARG I AT - R R S

TR AR L = A, R . A RAYIE
5 TF B A I 7 VR R (W B SR03), A S AR P S
o A ARG D A 19 B A R A, A UE B A I 5 AR R
AT, KRG AR WS . PRI AR %
P AT T i R P AR ELR, R ORIESS R A T
B B RE U8 AR SCHE IR L (R ER 1077 B A
—1—2008, GB/T 27404—2008 ) J¥8 SKIE, XFFRMAK =
i FR SRS T B 2 W B BRI R T IR B UE T AR, 3R UEPN
FALFRRMIER . R W EEE, IEiX
SERG SR RS T I AR T IR B AR BE R, ik R
FE L ETYE . ARSI SHOT LA B UL B 1.

1 MRE5REE

1.1 EE USRI

AL OO 5 R RS AL #R ( High
Performance Liquid Chromatography-Mass Spectrometry ,
HPLC-MS/MS ) (Agilent 1260- 6420) . 43-H7 K- (L g 2K
T RHE A FRA F BSM220.4) | Jighs 78 & AL (#5E Heidolph
Hei-VAP Precision) . 8 7 I BEAL (T I8 2 AE R TR
Z3H) SB-800DT) . a2 ¥ #5.0oHl(Sigma 3k15) . %)
KHLTEEFE T FA25). IERIRZEF(IKA).

T PR R 1. GRSSPEL. 5. IE
R AT R (FEBR G R BHE (h B A R D, s braiek
R RGN (R AT B AR L TATBRA AL, 0.1% FF /K T (3K
g [ ).
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Table 1 Reference material information

FRAE 4 WEZ (ug /mL) o= [
B GBW(E)082560
R R GBW(E)082559
/»\ 4(‘\ by s n)ﬁé‘ir
SR 100 GBW(E)083127 k4 ﬁ%ﬁf:u‘n o s T
FEHLG
e R GBW(E)083589
(AU GBW(E)083590

1.2 REHE
1.2.1 ATk mEdA

PEEBGSE ; FREL(5£0.02)g iREE, T 50 mL HIEHE.OE
L, HERINA 6.0 pg/kg 1A PIARRE TAER 50 uL, iRE
RA 30s, BOGHCE 10 min, A 10 g To/KGREREN, WRiE
A, A 20 mL BRIEZNE, WHERA 1 min, A
I 10 min. 4000 r/min 50> 5 min, B EERT 50 mL 52
e, sREH N 20 mL RRICSNE, EERR—K, &I
PIRIEBOR, T 40°CKIBHERZE K E T, N 1.0 mL FBE
TGRSR Y, BN 2.0 mL IE AR IEIR A 30 s,
A5 mL BIEEE.OE P, L4000 r/min #0 5 min, F.L

JZW, BUR 23, 3T 0.2 pm SEALUERE, frdinel,
1.2.2 AW 7 &k,

3% 4 . Eclipse Plus C18 &% £ (100 mmx2.1
mmx3.5 um), WA A H 0.1%F BRKER (7 5.0 mmol/L
BER ), WA B 0.1% M IR S, 6 RE VRN 25
W 2, HRHN 40°C; #HHEEHA 10 pL; WHE 0.3 mL/min.

JBT 1 2% A WE S I R S U (Agilent Jet Stream
Source, AJS) . HLIE %S & - (Electrospray Ionization Source,
ESD). &8 T it (MS2 Scan) . e 7 WA
(Selected ion Monitor, MS2 SIM). T & FH4#i#% X (Product
Ton). 2 W i (Multiple Reaction Monitoring, MRM) .,
TIRALE 300°C ., BEH A 13 L/min.
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Table 2 Gradient elution conditions

Fif 1] /min A% B%
0.0-2.0 80.0 20.0
2.0-4.0 60.0 40.0
5.0-15.0 10.0 90.0

15.01-18.0 80.0 20.0

1.2.3 FEBiEidAE

(OZAEIEE . e USSR AR TR, H AL
B F s (1 DB E N 0.5, 1.0, 5.0, 10.0. 40.0. 100
ng/mL FESARAER I TAERIR, HHBAHE (s B BT ()
DRE o

Q)N R  ARER 1077 A —1—2008 HFHLE
RSB R BSF 5 R 25 A ARBR R 1.0 pe/ke,
EEIRN 2.0 ng/kgo FREL5.00 g 25 FIRE S, ARYEAS B BN
FE SRR BEAKCSE IR I 6 P2 TRAT AR #e R 1.2.1 i
b AR AT, HPLC-MS/MS 7€ .

@) WCERFIERRE . R IFR BN IE . Fs i R
2y 2 i A SR B PR i (Maximum Residue Limit,
MRL)2%, Ll GB/T 27404—2008 J5 i Mk HE, MR
IR RS MRL Z [H)58 A 5, £ 1.0.2.0.4.0 png/ke
SEAKTHRIE, TR ENGA S . GB/T 27404—2008 KL
B, BN < 100 ng/kg IF FENBCR I AE 60%~120%

(OREBE. A AERIFRI =A% 5.00 g 25 R, BN
5 Fh IR ERZS 25 W R IR AR TAEM, AR IRI I E T 1.0.2.0.
4.0 pgkg =AU L, 4 BECORT AL B O RR AR AR

HPLC-MS/MS i€ , AR ARtElm 2, #0077 B0 5E A8
ARE IR 2E N <15%

2 ZR59

21 JFRiESHMKL

TE AJS ESI &1 F, SefdiH MS2 Scan #528, 25X} 5
ol R T ) 285 24 0 1) SRR VA WG A TR B TR, A5 B A —
Rl A8 R B 1 P MS2 SIM Uk TR 8 T R
Ak, 20l 5 P TRIS PN 50~130 V 1 B41E
B, UL sV BES i, SRR ETMERE, &
J& 8/ Product lon BT FEFIUL, 2505 5 R
W25 YRS T3 E 5~50 eV HIREE RE R BT/ T35
iy, REGRERE = B T R, L1 eV I
JBE S 6 W AR S A TR, RIS T i IO (LI e B Y
fETERE R . 5 MR BT, EEF. &
WET, REBMERIE, REMEERELE 3, ®F,
7E MRM BT, %083 3 R e S 8050 S 7 A
M, 193 5 FhRETE TS 25 0 BT I, anE (1~5) TR .

#3 FEBHRXABYNREEMEREMMLIEES

Table 3 Fragmentor and collision energy for fluoroquinolones

Hirfb a9 {5+ B3 f 1] /(t-min) HE T /(m/z) TET/(m/z) EHEDR LNV M g it /eV
360.0 245.1 115 25
Sl 4.754 3600 316.1% 115 18
320.1 233.1 100 23
R 4.522 320.1 276.1% 100 13
362.2 261.1 110 28
SR 4.525 3622 318.1% 110 15
358.1 314.1 110 13
LY R 4.692 358.1 340.1* 110 20
386.0 299.0 105 28
YhIvh R 4.909 386.0 342.3* 105 15
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+ MRM (360.0 -> 316.1) L5-r002.d 360.0 -> 316.1 , 360.0 -> 245.1 + MRM (4.565-5.147 min, 74 scans) (360...
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Fig.1 Enrofloxacin mass spectrum
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Fig. 2 norfloxacin mass spectrum
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Fig.4 dafloxacin mass spectrum
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Fig.3 ofloxacin mass spectrum
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+ MRM (386.0 -> 299.0) L5-r002.d 386.0 -> 299.0 , 386.0 -> 342.3 + MRM (4.728-5.255 min, 68 scans) (386....
£ x1047] 4.917 min. & x10 2| Ratio = 82.9 (100.1 %) £ x10°
5 6 < 5
5] 8 1 I5] 4 342.3
5 S
. £ 08y g
<
3 o 0657 0.6
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1 T 0.2
y 0.2
04— T = 04— —
T T T T T T T 0- T T T T T ‘
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Fig.5 Sarafloxacin mass spectrum
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23 FEREE

5 i HbRAL &9 B K S BRAS 1 L (S/N) M 19.4~208.7,
YIRTF 3, HeMBARAE )y 2 ML A PR 1.0 pg/kg,
JIERR A ST AEIN 10 UK, R HAER N 100%(IL3K 4); &
RIS L (S/NYH 35.2~154.1, ¥RT 1000055 5), %W
SEHE AU ST RSN B bRt )y vk RAEUE TR .
24 IFHAE

PLZs EIRER N ARIES, A Ias I 5 FhA [ B s i T 2

FREEIR, HEDSCRITEN 93%~110%, AR gt 5 0
% 6. W5 /2 GB/T 27404—2008 J7 = [BISRELR , B PA2s
FSIIARHER IR, BZ1 0 & it < 0.1 me/kg, IR
2 60%~120%.
25 BEE

FHER 6 T, 25 FIRER AN 5 s oS 25 it
W54 0 E AT =K F I AR IR, AR X AR o R 22 A
0%~5.02% , 1 T BR 1 T 1 HHORS 2 1B 8 40 I 18 A X o M Al
ZE<15%MEK .

F4 FEEHREEE
Table 4 Method detection limit data

Kl (ngke)

S HT i E 6 L BRAZ T LE(S/N)
I 11 111 \Y Y% VI VI VI IX X
B i 1.00 0.99 1.01 1.00 0.994 1.01 0.996 1.00 0.994 1.00 26.6
WRPRE 0988 0970 0968 0970 0998 098  0.968  0.982 0998  0.974 352
AR A 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 1.01 113
KRR 0940 9954 0900 0960 0966 0966 0962  0.962 0956  0.948 56.3
WhI & 1.07 1.07 1.08 1.08 1.03 1.02 1.02 1.00 1.02 1.08 111
®5 HEAEEREE
Table 5 Quantitative limit data of the method
Vil J7 158 R PR (ng/kg) E 1 BT LU (S/N)
BB 2.0 73.0
R R 2.0 35.2
AR 2.0 922
KR A 2.0 113.1
ThRIYD R 2.0 154.1
F 6 FHEEMREMEEERE
Table 6 Accuracy and precision data of the method
Vi iR el WM& (ugkg) I ﬁwﬁ% (ke " -3 IR (%) RSD(%)
1 0.988 0.970 0.968 97.9 1.71
IR A 2 1.98 1.96 1.96 98.3 0.587
4 3.78 3.98 3.64 95.0 4.50
1 1.01 1.01 1.01 101 0
AR A 2 2.04 1.93 2.04 100 3.17
4 3.86 3.92 3.86 97.0 0.893
1 1.00 0.992 1.01 100 0.901
Nz U 2 2.02 2.04 2.02 101 0.570
4 3.76 3.76 3.74 93.8 0.308
1 1.07 1.07 1.08 107 0.538
Whi & 2 2.12 2.14 2.32 110 5.02
4 420 4.04 420 104 223
By R 1 0.954 0.954 0.960 95.6 0.362
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2 1.87 1.85 1.86 93.0 0.538
4 3.78 4.00 3.66 95.3 4.52
CAC, 2018.
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