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Determination of lomefloxacin, pefloxacin, ofloxacin and norfloxacin
residues in feed by high performance liquid chromatography-tandem
mass spectrometry

SHI Yan-Yan', GAO Lin', LI Jun®', HE Zhi-Xia'

(1. Tianjin Veterinary Drug and Feed Supervision Institute, Tianjin 300402, China; 2. Institute of Feed Research of Chinese
Academy of Agricultural Sciences, Beijing 100081, China)

ABSTRACT: Objective To establish a method for simultaneous determination of 4 fluoroquinolones residues in
feed by liquid chromatography-tandem mass spectrometry (LC-MS/MS). Methods The samples were extracted by
mixing phosphate buffer and acetonitrile, purified by MCX solid phase extraction column, and detected by
LC-MS/MS with methanol-0.1% formic acid solution as mobile phase. Four fluoroquinolone antibiotic residues were
determined qualitatively and quantitatively at the same time. Results Four kinds of fluoroquinolones had good
separation effects in Hypersil GOLD C;g column. The recoveries were 60.3%-91.0%, with the relative standard
deviations of 0.87%-5.91% (n=6). The limit of detection of the method was 2 pg/kg and the limit of quantitation was
5 pg/kg. Conclusion The method is accurate, simple and rapid, and can meet the requirements of veterinary drug
residue analysis, which is suitable for the determination of four fluoroquinolone antibiotics residues in feed.
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2 MR5EREE

21 EEMNHFE R EXWHER

Thermo TSQ Quantum & AH 1% -5 B B i (€ H
Thermo /A #); Hypersil GOLD C g {47545 (100 mmx2.1 mm,
5 um, %[ Thermo 23 H]); AE240S B T FF- (B4 0.1 mg
/0.01 mg, HFFFE-FER] 2 AR (F#E) AT BRZ H]); IEC CL31R
B URE LHLEEE Thermo /AF]); GenPure #AZLZKHL(3E
Thermo Z4#]); BF-2000M ZMAX(/\Jrit4l/Aw]); GL8SB
WHERA A (LR TS - SR ); SPE-24A [4H
R E (MG EH RIS R ); KQ-100DB ## 75 )%
A (BT A AR PR H]); Waters Oasis HLB [ 4
FHUIHE(3 cc/60 mg, 35 [F Waters /A #]); Cleanert PCX iR
B RIPHE T35k (3 cc/60 mg, THYILA/R); Waters Oasis
MCX FEAHZEBU/ME (3 cc/60 mg, 3EE Waters 23 Al).

ARVE. IMIERYE. HRRERY A, KXY
R(AE>98%, EMEZ IR, OiE. HEE(Eiga,
TE[E Merk AH]);, CBR. WER(GMITEE, g4l 3k TR
FUTY; BER A (e, JoE T R TG BRA R,

TR ER R h R (U IR — & 13.6 g, MUKMEAMIF
FiBE % 1000 mL, F 5.0 mol/L S fb4NE W pH % 7.0).

il

SEYGRE Al DR RE DX S BURDELRE 5L, 45 3 (9 4]
IR S A Ak RS T TR AR AR F
2.2 FRERRAECH
221 A4 FEIEERE AT SR

S NG BRI A PRSI 2H) 25 mg(KHf % 0.1 mg),
F 30 mmol/L A A LANIE RIS BB A 25 mL AR, HH
BEEZIRE, Bl S 1.0 mg/mL AOAR HEAG 2 o
222 AWK E

REBRILTT IR, SRS VS BONAR I 75 ohn v
2k, BZs Il e L R R R D BRI T4, KA
of g e FBE B v VS TN A B e AR IS B PR R TR R, T v
32,5, 10, 20, 50 ng/mL, VR 5% H3 6T RE I E
2.3 HmBiE

WERRFRBURFE 2 gCREFI % 0.001 g), BT 50 mL H.%
BT, WERINA 20.00 mL BEfRER 2 G HBORY), R
PERIR 15 min, BT E.OHLH 10000 r/min &0 10 min,
B WA . 3 H 3 mL B, 3 mL /K3E Ak A AR B
FE, HERIEZEL 10.00 mL & WA, A 3 mL /K. 3 mL
BB UL, T o3 mL S%ZUK BRI Ve, WA Ve,
F 50 CFAEARMRT . HEFFZEL 1.00 mL FE sl A f5R B 1,
BRIERA, 110.2 pm SEMES, PHRA 3%- BB
2.4 MFEE
24.1 RABEHEFM

A S R F 435 4. Hypersil GOLD Cg(100 mmx
2.1 mm, 5 pm, 3€[E Thermo A Fl). WaIHH: A: 0.1%H iR/K
TR, B: W, AR 35 °C, FHUARR 20 pL, 7 ShAH RIS
FEVRBR 4N 1 iR
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Table 1 Gradient elution conditions of mobile phase

BfEl/min+ FESIAH A/% B B/% i34 /(mL/min)
0.00 70 30 0.25
1.00 70 30 0.25
5.00 30 70 0.25
6.00 70 30 0.25

242 it

B TUR: LTSS B I (electrospray ionization, ESIY);
M5 Z RN, SAIREE: 350 °C; WiZ5HiME: 4.0 kV.
i RAESHIE 2.
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Table2  Mass spectrometric conditions of 4 kinds of quinolones
WEY EME T X (m/2) ERE TN (m/2) W55 L R /kV MR RV MifERE RV BT E R
362.2>261.2 25
AR R 362.2>318.2 4.0 89 ESI
362.2>318.2 18
320.1>276.2 13
wRY R 320.1>276.2 4.0 90 ESI*
320.1>302.2 15
‘ 334.2>290.2 16
R 2 334.2>290.2 4.0 92 ESI'
334.2>316.2 22
i 352.2>265.1 20
EEE 352.2>265.1 4.0 89 ESI
352.2>308.2 15

RIGPIHATIE . TR, 45 R0 4 Ak & Wfe
IE B F [M+H] B i iy 5 B fe g, LA FP I9E-0.1% HT IR I
W(30:70, V:V) R BEAEGR ShAH, SR PO 8hide 59 58 i Selb ey
KAk, EIEE PR T 28, DEss Ym0+
BT, e R, b RIS
3.1.2  EEEaA

(1) RS Ry R

LI R P T Hypersil GOLD C;5(100 mmx
2.1 mm, 5 pm)EGEHE, i B IESORE, 4 b &R A ety
FIPRER, FARRET 55 im A o (AT A (e, DRLMEAR SRR
I Hypersil GOLD C g AT AN IR M Ko Kl 1~4 4351

std_C04_181108162002 - m/z= 318.20-318.20 SM: 5RT:

F: + ¢ ESI SRM ms2 362.200 [ 261.199-261.201, 318.199-318.201]

RT: 1.61

AA: 825587

AH: 117400

100 SN: 846
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(2) MBIAHMER

B EE-K . HIEE-0.1% R /K B . FH -5 mmol/L
BRI TR AR I AL W 1 s WA ] L WY L g
NEAE AR A S/N, S IRIE B LA 5E-0.1% F BRK VA 8CH
TRBIAHET 4 FhAk G0 A AH N (B34 S T 3 40 2 i SR T
Wil o7 B0 RN M b, ()Rt BB AR A ks 4 Fhel 44388 ok AL
REAS SR A7 A e 78, 8] s AR S 56 3% FH P RE-0.1% R I /K I
WA . B WM, S I sl A K AT AL
BIELE, DAAEIE S BT TR AR R R, & 5 R 4 FE A
TRARAY R AL

0.01-4.11 NL:1.21E5
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Spectrogram of ofloxacin
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std_C05_181108162713 - m/z= 265.10-265.10 SM: 5SRT: 0.01-4.29 NL:1.62E5
F: + ¢ ESI SRM ms2 352.200 [ 265.099-265.101, 308.199-308.201]

RT: 1.79
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100 SN: 1109

AN /%
3
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Fig.2 Spectrogram of lomefloxacin
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Fig.3 Spectrogram of norfloxacin
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std_CO05_181108162713 - m/z= 290.20-290.20 SM: SRT:  0.01-4.12 NL: 1.00E5
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Fig.4 Spectrogram of pefloxacin
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Fig.5 Mixed-label spectra of 4 kinds of compounds
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Table 3 Standard curves and linear evaluation of genistein and
soybean flavonoids

la=g7] T X FRE

AR 2 Y=124782X-8259.74 0.9997

Wb B Y=37689.3X-8535.86 0.9932
R 2 Y=70314.6X-6194.78 0.9931

BRI E Y=179045X-6026.71 0.9908

9908 W: 1/X
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Fig.7 Ofloxacin matrix labeling curve
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Fig.8 Norfloxacin matrix labeling curve
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Fig.10 Lomefloxacin matrix labeling curve
F= 4 EBRMEEESNENTRZHB(n=6)
Table 4 Recovery of matrix addition and coefficient of variation determined (n=6)
EWAaRR EOREE 4 LGS it/ (ng/mL)  BINKE /(ng/mL)  WICHR B/ (ng/mL) [T % /% AHR R A 22/ %
AR R n.d. 20 15.6 78.0 2.08
n.d. 50 36.6 73.3 0.87
n.d. 100 79.3 79.3 1.32
Wi b 2 n.d. 20 12.1 60.3 5.91
n.d. 50 33.0 65.9 1.09
n.d. 100 62.7 62.7 3.43
By R n.d. 20 17.2 86.2 2.38
n.d. 50 39.7 79.4 5.11
n.d. 100 91.0 91.0 2.11
KRR n.d. 20 13.9 69.5 5.55
n.d. 50 35.8 71.5 7.78
n.d. 100 84.0 84.0 4.66

H:nd R
A MR R
P ST W S A5 F, LA 3 A5 E HUVE R ARRR, 4
Ak GRS 2 ng/kg, MIASASTT % 4 Fh oI 24
B IR BRI AT LLGK B 5 pg/kg, T2 B P AT Broxt s i
T 25 24549 Ak B W ) SR
323 AJRECEGG R

T 28 FIRESD FE RN 4 i G T T 28 A v 4 I
BRI BE B, A SR T i 22 o VC e Am E 7 O T
TESE TR, ARG BR T IR N, S8 A Re T 2 Ak B A
Y EEK

322
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WHRTE 60.3%~91.0%2 (1], HIARERIETE 0.87%~5.91%
Z AR, 5 T B RORS B R W I K
3.3 EPREEmBNE

R FHASBIFGT A0 5 A I 7 vt KT AR XN 5 ik
U B S AT 4 Ak G S R, 45 R AR .
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