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Research advances on detection of fluoroquinolones residues in
animal-derived products
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ABSTRACT: Fluoroquinolones are widely used as effective antimicrobial agents in animal-derived products. In
recent years, fluoroquinolones antibiotic residues in animal-derived product are also widely concerned due to their
abuse. Therefore, the regulatory authorities have strengthened the supervision of fluoroquinolone antibiotic residues.
Developing a more rapid, efficient, highly sensitive and high-throughput method for detecting fluoroquinolones
antibiotic in animal-derived products has become a new requirement for testing institutions. This review summarized
the recent development in sample pretreatment and determination of fluoroquinolone antibiotic residues in
animal-derived products, in order to provide a reference for the quality monitoring, supervision and establishment of
standard methods in animal-derived products.

KEY WORDS: animal-derived product; fluoroquinolones; residues; detection method

T s a] LSS S FIAR A DLRT R 50 4R SRR K 254 SRR
= IERERARRS . VDK, JB T o s AR AL
WG, A R RSP R R R R R, RN TS I, BB R

SETES: EDE, L, SRR, EEMIR AR . FESETALEBFSY . Email: yanrui-1981@163.com
*Corresponding author: YAN Rui, Ph.D, Senior Engineer, Key Laboratory of Photochemical Biomaterials and Energy Storage Materials,
Heilongjiang Province, College of Chemistry and Chemical Engineering, Harbin Normal University, Harbin 150025, China. Email:
yanrui-1981@163.com



%5104 AWF, S SRR A R RV U AR R B A I T B 2919

B =R Z—. ENHAYE . Pk, brekd s
EH . FEShFRga, S vi B2 Az R AE PRuE sh s
R AL TE R A B ORAE A, X s 2y 4 T 1
FNRYT & & I a2 iy B MR, H el TR0 R = 1 AR
PiAERK YL BN, EEELFMENIRET, $
HIRA . T AF S R P A S R P 25 DA R T
AR IR BT %% B L e A AR, AT
RE AN 20t B rp g . Wi, = BOU@EUE . Bum
A E R E, ANTRE R ED, ek
B R AN 24Pt S 0 B A G AR, TG
2 BR B HE A BT S B AN B I 2, Ok 1 R
E 7€ Shy 6 s 5 TR 25 2 1 IR 8 B = 5% B3 /K 7 (maximum
residue limits, MRLs)FI5 I, 30 EEOR G sh# M,
KA ETRIATE, R B REA T (EEmme) ¥
0 S i rh 2 B R R B ) S A DGIA R, AT
e B AN AR R WA RN S, Sk R AR A A 4
i RUWH I ERRDTZE . DARIEAEsh I & ik AT
A Bk B kg i . 2015 AEFR EAOL T T
2292 SN, RATIEE b sh Py b SV AL L B0
TR AR | IRV A 4 M2t et AER, A
M3 Sk D) S i 24 8% B W i e & A € 2019 AE B K g
Yy Sh R 2 AR B MR ) U, F R 4 [ s K sh 7
PER U TAE . 16 S8 AR R I 55 1 3t |, 23k
25 X — A SR AL AR T 0 R AL B, R R A T
B PR AR BRI, R R TR T A b S R A T
USRI TR AR AT FRIT L ¥ RIS (5 1) 5 R A
K45 i5, 4 (A AN R IR E S K sh Wi i s ik
BRI ) (kBck (1999] 8 S s A el

SIYIIRE B, RIRRIETE &R KR
MIPR . R 5 B L SRR A . 2Bk R AR S
S SR G, FHRECE RS B 54
M, HLABEREN, AW SRR P B A F
BN b 25 IR A B A SR AN 25 4 2%
JRET, MR S IR R 2, b L SRAl R AR
LA PE RN TE . BLAh, ST TFIR R TIE T
B L U AR PR TR AL Sy, B R A BT A T
FERAIHT. AT LS IEE o P s 2 b e &
43 B R HT 5 I B A R i, T BRI S AR hAE IR
FR R BUAAIR . A B 11 40 2 0 2 5 1%

AR SORF T JUAF: 2 28 SCHR b 8 19 45 5% 2l P 50 £
R TR B T 2 T A 3 WA BOCRAGIN J 3k08 4T T IE AN A B
I XoF A S Ay A R ARG I B A ) B Bk R A TR R, AR T
ARIZEI . & A A i MBS o ZERG N T A I+
AReipp)3ent b, Bk T AR A SEAR NS FERF. &
Jei, JRERT ShPp U i b g v S B A R AT AR
ARSI 7 W B 9  J FE a , LA ok sh P s v £ o I

W W DA A BT iy TR S
2 HmBTCERA

B T PR P S v ST AR R AR B BT A
PRI ARG, . BEARGAET . FE 0 B AH A BOAE U
QuEChERS(quick easy cheap effective rugged safe)fijAb Bk |
Oy FENI R A R R AS R 5 b ) 2R R By
LT RGN LR, IWAEBUER 2B RSF 7 A 6]
A B ) SR M A R 2 A R B A 2K AR
2.1 [(E-&RERGE

- AL B, 2 E, VA R 4 B AR TR A P i
Moy, RPUAERBREMHESE MRk . R
HBOA R TR A S BEARITEfREE T . TRE T
ST BRI T 10% =5 -2 15(20:80, V:V)FE A H
R, Sl EmE R, WA S E T s IR
SMETRERZE A Rk . AER 2R 1% R NG
VEARI, 2545 v BOORE €% - H EOR 3 56 I p 4R SR 1 1k
A K = i s IR S A B . b SR > P ik
Z R OGS O ERFIVE N ZEBOR, IRBE P H
bRpy)E, AT, FHawai)s e, -
AR OE PR E A R 2 A, (RS A TE S L SR AT
Be2e, LR R BN, ARE LML A P i
eI R o T HARE XA MLAE FEFEE R, SR T5 Y
JUEE, B T — T H A Bk B
2.2 [EMEEFEBCE

EAHAEE, St i R AT A By k, R R RS
s 4 BARYIIOME o EAEAE B 1 I 2 ) bR 5
W BR300 = () B KVE T L B Fac 40V E T L W B S5V E D,
Z3Ef . BRE WRBE. BRI R (R B s B AR o
P A AU ST OB 3% - A T T A O s g D i
iR MR IR L AERER., R g
EDTA-Mcllvaine 2 Mg, BAGRE RE O, i
2EIKSE P-4 (hydrophile lipophile balance, HLB) kAL, %
H Agilent C g (100 mmx2.1 mm, 2.7 um), A 0.1 %H&R-
PR shA, 22 SO WA XA 7 I Al 65t
MLk E B %Rt AE 13 FiE R Sk
PEML R 0.02~20 pg/kg, HIOERE(NKT 0.9923; FHwds it
BHAEZWHEEE S 0.01~0.15 pgke, EHEE A 0.03~
0.40 pg/kg, 3 MM EDRCEY 84.1%~105.0%, AHXTHR
e G 2 R 115%~7.81% ot BF g8 U1 [ BE A
EDTA-Mcllvaine 28 i R B U £ HLB RBIAHZEBUEAR
HEPFA T FREOMFE S IE R R TR, Jridkip MO T A [
AL R e, X0 5 R FE Qe Bk IR W, X T8 &
FEFRIEIN T RN B BRI R R U, e Ay O



2920 B dn 2 4 R R I A 4R 5510 4

JEHEIN T RBARIEA AR Ok DL AR B B 50.100.200 pg/L B, S 2GR TIAR BISCR A 76%~90%, A
B TN, &AM AR R P R T R DS AR A SRR 22 (RSDYE/NT 9%,

W, R T HEINZEBUR R, Aufartova 25200l FH Mo &6 B A B 23 EFEEER

AR A B TR AR AR ES &, R R S0 BAR x5 Fhdsl I L Ly Ty —
MRS AR ZEA TN E, Tk R HBRTE 0.1~6.0 ng/lg 2 ﬂ:ﬁﬁ&ilﬂ%%%}’iﬂi, v A A
. 4525 I 250 nglg 2 IR T, WDICHSSRT 0%, MIXT gy o 1o bt b 5 7 50 4 e Ao 2
FRERZE/NT 8.7%. T AT E B FHFIEm 7 F AT 65 WA T 4 B 0 B 9, 26 BORER AT B BE AL
K& 22 ARG 5 (V5 BIE ) 45 78 oMb 1 G WA S (4 7K 77 SR 8 35 1) TS SRR R 3 B AR 5 [T B A L
RS INAY W NS RP T € A N1 97 T S WA B W A DO K s 0] il AR, 5T P . T R
MIZEBGEMN AR Heis, HAT T TSR EE N &K, Xiao AR T S L R S B B A PRI (e
BEIGHR T SR M, A S AT Christing. A2 UBL111 T — -6 A4 B £
IR o LA 5 DO R, JERRH e 2oy 1 9 N AC2 S0P 1 PR
65T b A P () [ A A O O g (R e R o 2 00E, 2Rk TV R LR A S AT ZE O i, R TGS i
%1020 ngle, °>0.997, ety 2.8-5.1 ngle, PV guysie 12 iy 6 - SR VT 20 000 B i 2
7 85.8%~17.9%, RSDs<7.1%., X 13- 75 S22 5% F 2 BE TR K B 7, Ze-Fe-C RS K 0Bk FIVE — R 2k i 4
& (multiwalled carbon nanotube, WMCNTs)[E AHZEHLH: 441k BB, MRE L B R B M AL A . TR AT
TR, S5 RGN G- IR TR TRATIRSIA Wi R, Ce* -S05> -Th™ KGR FR I & e i i) has
th 3 FRDUSRAE Il 2 RIS ZAOTRER JNEIOMT AR L 2 A AR A %107~ 1107 mol/L
(A4 10 min, AN 5~500 pg/Lo TENARAKE-70 5104 ZIE R R, KRR 23107 mol/L.

Aguoous phase Extraction Collection Elution Collection Eva .
. I 8 poration
removing and dilution for 10 min for MPNs for 2min of MPNs of cluate Solvent exchange
50 ul of ethanol S‘f&edr:am.m 100 pL of hexane S 1 e PN e 2 2 3
50 ul of HCL withdrawing
A — —> » — W Analyte
Et. = l . - : - ’ @® MNPS
| - - J - - ” h
| . -
N U 8 e, S ﬁi e SR VR LB s
Centrifugation | = Centrifugation == i red —
L ) S—— . = o )
Protems Lipids Magnetic dispersive micro-solid phase extraction
denaturation removing
Ce4+ Tby
B Micro-pump 3
: 10)ul]
Micro-pump 2 = ¢ =
Outlets
nlets Direct injection
Y-shaped junction detector

Micro-pump 1 Water

u
it h
Samp _E 8. L Tl k‘:‘ L) Micro-pump 6

Cone-shaped
mixing-detection

pump e chamber K 3 )
Wikl s

Micro-pump 4 = T =1

Micro-

Water
Na,SO, |

L1 0 AR i o s T RIS AL S ) R it R S B R BRI (A); BT 22 S0 B R e X 2R WA il o UM T R 2 Ak S 0 T 1 (B).
Fig.l Schematic representation of the sample preparation procedure for the determination of fluoroquinolones in milk samples (A); Manifold
for the screening of fluoroquinolones in milk samples based on a multi-pumping flow system (B).
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Table 1 Comparison of HPLC methods for detection of fluoroquinolones residues in different animal-derived matrices
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Tab 2 Comparison of LC-MS/MS methods for detection of fluoroquinolones residues in different animal-derived matrices
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