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1.7 pm)43E4, LAHEERT 0.1% H FR/K BN TR s A, H 88 07 O 25 1F B R, SR FH 22 5 o W ) 46 =Xl 1o
T ROBORE 5% - R TS AT AT . BER 7 FhUAE FEAE SR B B N R MG R R A7 (>0.9990), ik
R A 0.03~0.24 pg/kg, ERIEN 0.09~0.72 pg/kg, MFREIBCE T 84.5%~114.0%, AHXHHRHENwR 2 N
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Determination of 6 kinds of quinolones and doxycycline residues in prepared
dishes by high performance liquid chromatography-tandem
mass spectrometry

QIAN Xiu-Rong, XU Meng-Yuan, SHI Fei-Yun, WANG Jun-Jun, CHEN Zhi-Yong, LI Jun-Hong"

(Changzhou Center for Disease Control and Prevention, Changzhou 213001, China)

ABSTRACT: Objective To establish a method for the simultaneous determination of quinolones antibiotics
(enrofloxacin, ciprofloxacin, norfloxacin, pefloxacin, ofloxacin, lomefloxacin) and doxycycline residues in prepared

dishes by high performance liquid chromatography tandem mass spectrometry. Methods The 84% acetonitrile
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aqueous solution (1% ice acetic acid) was used as extraction solution, Oasis Prime-HLB solid phase extraction
column was used to purify and concentrate, all the eluents were collected, nitrogen-blown to nearly dry, and 1 mL of
complex solution 10% methanol aqueous solution (containing 1% ice acetic acid) was added to vortex dissolve, and
0.22 um microporous filter membrane was taken as supernatant. The Waters ACQUITY UPLC TM BEH C;g column
(100 mmx2.1 mm, 1.7 pm) was separated, methanol and 0.1% formic acid aqueous solution were used as mobile
phase, ionization mode was spray positive ion mode, and the analysis was performed by high performance liquid
chromatography tandem mass spectrometry using multiple reaction detection mode. Results The linear correlation
of the 7 kinds of antibiotics was good (#>0.9990). The limits of detection were 0.03-0.24 pg/kg and the limits of
quantitatation were 0.09-0.72 pg/kg. The recoveries were 84.5%—114.0% and the relative standard deviations were
1.1%—4.1%. Conclusion The method established in this study is convenient, rapid, accurate and stable, and can be
used for quantitative analysis of 6 kinds of quinolone veterinary drug residues and doxycycline residues in prepared

dishes.
KEY WORDS: high performance liquid chromatography-tandem mass spectrometry; prepared dishes; antibiotics;
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R -4 20 H)); Raykal-AutoEVA 60 4 [ S48 K
(P EERABRA A, Milli-Q 1Q 7000 4K R4 (3 HE
I F]); KUDOS 75 (iR 2l AU A B
7l ); Eppendorf-Centrifuge 5804R ¥ % & 0 #L (1% [
Eppendorf /3 #]); Oasis Prime-HLB FEIAHZEHUA: . Waters
ACQUITY UPLC TM BEH C 5 #:(100 mmx2.1 mm, 1.7 pm,
3 [# Waters A F))o
1.3 XEHE
1.3.1 M2 BAFME £ 7 B

HEAH AR IBURE b 2.500 g(F5 8 22 0.001 g) T 50 mL &
L, MERRINA 125 pL IR & AR (200 ng/mL),
10 mL 84%ZJEARIFR(1%IK LK), . BNRAT, 1WHE 1 min,
#EA 15 min, 1000 r/min &5.0> 10 min({&F 4 °C), B FH R
Bk, BUS mL I, DA 1~2 mL/min B3 35 18 1o [ A 2K
IAT[Oasis Prime HLB 200 mg, 3 mL, % 84%Z i /KIEH
(%K B iEALIFT], WEST R, R 4 mL F
40 °CEMT, A 1 mL ¥ 10%H B (& 1%0K
) IBIEAR, #HE 1.5 mL B0, 15000 r/min 8.0
5 min(fik T 4 °C), B IS 0.22 pm JEARSE FALINAE

TRAARE AR B bR fEr i T 15% H Bk I TR
B 1% K Z BB N 1 uL/mL BIRSFRE LA . N
FRbRUE TAEW: B AR P B B L AL 0.5 pg/mL AYTR
A bR TAEWR o 4 B BUR A A fE TAEW 10,20, 50, 100,
200, 500, 1000 pL FHEA MR AW 200 pL, HI 10%H
BT 1%KER)EARZE 1 mL, Bl 1. 2. 5. 10,
20, 50. 100 ng/mL IR & FRUERF
132 BEIEEH

M Waters ACQUITY UPLC TM BEH C,5#1(100 mmx
2.1 mm, 1.7 pm); i 0.3 mL/min; JEEEHR 1 uL; AIREAH
40 °C; sl A HHBEATE, B 4 0.1%H BRKIE W,
VEME . B VEBR)F: 0~4.5 min, B 2N 85%; 4.5~7.0 min, B
9 60%; 7.0~7.1 min, B Jy 10%; 7.1~9.1 min, B Jy 1%;
9.1~12 min, B 7y 85%. #FU: HIMIZ & IR, HHHR:
IEE R RS NESR; S0 E 3 L/min; IT#VE,
W 10 L/min; FHESRE 10 L/ming BERE 300°C;
B IEFIIREE 526 °C; DL A REE 250 °C; Jn#idbeiilBE 400 °C.
1.4 FHEMK
141 &AL

A5 BEFE Waters ACQUITY UPLC TM BEH C gkt
(100 mmx2.1 mm, 1.7 pm) @ 3EAEAE Ao HTAE, 8T RS
-0.1%H FR /K VTR AN 215 -0.1% I BR K VB TR 2 FhA R shAd
2 X D M g 143 B AR B B2 o 25 SR B R A A AL
B RGN R, H 7 RhbiA: RESREFINS g, ZRA %
JE e 2235 % F E-0..1% FF R /K V8 TR A A 3 A o

142 Rk FAFe A

FEIEE AT, XF 20 ng/mL AIRS bR EE RS T
. B Q1 MS TN, 53 14 M EArb S
YIMEEF, REAYEF AW T2 E
R S e R A HARE M TN FE T, I
h—REME T, - hERE T B ER LAY
A 8 X L 18 T A g 1 2B X, 7E 22 L
Il (multiple reaction monitoring, MRM)# = F ik Q1. Q3
il CE HLH

1.5 HIENIE

TR 6 YOEATIE, FEXFERIETT 3 IOF
frim e, 45 RBOE#E,; vk a8 a5
LCMS-8060 T.fEuiikfr; SR WPS A . WPS (¥
12.1.0.2 AT EIR G K Fe g 2l, Origin 2021 AT E .

2 HER5HH

21 (URFHMUHER

fE MRM X R4k Q1. Q3 F1 CE WK, fifb)Eiy
B SHOLER 1. TSAH e T H BE-0.1% H BROKIR IR, FF il
WG 0.22 pm JEREE AL . 7 FhTAR R AR
DL 1, MERE PR R R R, AR P AE 5~7 min, 3827)
5 Z AL BRI EITE 7.99 min, WEREISEE, A3H7 I A)E H
£1 RSN
Table 1 Mass spectrometry parameters

J At Lt (m/z) QI1Pre E Q3Pre

R BT TET  WENV W 2/v
316.4 18 21 20
587 U 360.3
342.2% 11 24 23
Bk E-d5  365.1  245.0% 26 28 26
. 314.15% 15 18 21
WNT AL 3322
231.05 13 37 24
HAVSAE-d8  340.1  235.3* 12 36 23
o 302.2 16 21 19
WiR T 2 320.3
276.3% 15 18 30
Wi E-d5  325.1  307.2%* 16 19 20
*
F b 3343 2903 11 16 21
233.2 23 25 25
. 2953 17 20 20
B b B-ds .
DR 391 353w 16 27 25
s 318.3* 18 20 24
SV
PR 3622 — 27 30 16
HIPE-d3 3653 261.2% 20 30 26
265.0 12 24 30
RV AL 3523
HRUE 3083 10 18 20
o o s 270.2% 10 24 27
BEWE-d5 3571
313.0 10 18 22
428.0* 21 21 14
[EPAES 445.0
B 154.0 21 32 15
MR E-d3 448.1  431.2% 12 18 29

T N E R TR
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Fig.1 Peak chromatograms of 7 kinds of antibiotics

22 EFRMN

FL RN (matrix effects, ME)JEF8 T ) FEbR TR TR
P 1 O e 5 7 b A 4 S5 e A ] 40 A 4 14 S e
ZIA AL, X SR 3 IR T A 3 I R A P T R
FGRAERL, ST RS2 m HARE A P00 E AT A R H 2
TEAR, DT 3 500 - P o 0 e, R A 2 SR 4 o
BPER2 2] ME=( 5 DG B b il 22 b5/ 25 11 70 B e i
LA -1)x100% ., ME%TE 0%~20%I8] J955 ME, 20%~50%
ZIE R E ME, KF 50% K58 ME, DAL i ok 52 4%
147 ki 2y BETARCEE BT th 48, d ik HPLC-MS/MS #

MEER BN, BEaE | wRib A . B AR ME 55, 3%
VPR . 8 1B E ME T, SR . R E ME #.
3k 2,
23 FHAEFWIE
231 ZMAH BERATER

iz FEAS A TAE S 52, A5 30 2R 08 100 U3 Jr 2 F0 AR 56
FE VL3 AHEMR (SN TSRS B, DL 3 At BR T
MR, W 3,450 R, Y 0.03~0.24 pg/kg, &
R 0.09~0.72 pg/kg, A& S50 4T >0.999, 2
232 eirE KoK

TEHRL 3 P AT AR A TSR (& 1A ks 2 A T3%
P BRI AT IR TSR G, b e B 4 BERAIG L o
3 R BRI AN, NERARE S E 6 Wk, TR
SR 5 (L0 FE X A v O 22, 45 SR L3R 4~ 6. TR
H o 84.5%~114.0%, [l Y 47, 0 X 45 fE e 2 4
1.1%~4.1%, TR ML, FHIZJ7EE T s 7 5/
BUAEZEMIE .
2.4 KPR

WX 14 FREUHI SRS TR, R, — T
S EIEYS Bl 2.87 pg/kg, PIO TSR R
NEZREHH 80.95 ug/kg. 3.60 pgrkg, HAWRE I RA
We W 7. RIBSXBHMEREASEI T E W, SWEHA 3 4
AT REA AR AR 25 SR T 5, A2 R — 2, UL AT
SIS W S F T ISR T 7 AT AE AR .

#*2 MEsMELER
Table 2 Determination results of the MEs

BRON H R
miH - - MEs/%
el AR ZEL(r) & 902 AR EL(r)
BnTh A Y=103139.X+86662.8 0.9993 Y=117591X-315614 0.9990 14.0
BN Y=164684X+79592.2 0.9993 Y=199588X-370695 0.9991 21.2
AT A Y=172414X+542887 0.9990 Y=279470X-415549 0.9990 62.1
Wi b L Y=198525X+102995 0.9993 Y=183763X-382483 0.9994 7.40
KED A Y=173327X+121703 0.9995 Y=278481X-475270 0.9993 60.7
S IR Y=61722.0X+116026 0.9990 Y=68359.0X—187643 0.9991 10.8
R SIER Y=129401X-153628 0.9998 Y=168429X-598974 0.9992 30.2
#3 ZMsH. WERFMEER
Table 3 Linear parameters, limits of detection and limits of quantitation
1k ST gE| R daElEpsys LSS () Kt B/ (ng/kg) E R/ (ng/kg)

Bt Y=0.09616X-0.03145 0.9999 0.03 0.09

WAL Y=0.18906X-0.12073 0.9995 0.24 0.72

AR A ¥=0.24435X-0.18222 0.9998 0.05 0.15

HPLC-MS/MS PRI ¥=0.10197X-0.11161 0.9998 0.06 0.18
KRR ¥=0.09838X-0.06324 0.9999 0.05 0.15

Kb 2 ¥=0.06035X-0.01673 0.9990 0.06 0.18

[PIE: ¥ ¥=0.24216X-0.03324 0.9990 0.16 0.48
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Table 4 Results of recovery test of the fotiaoqiang two with golden broth

ik rh =1
ik I IR e, mspsoe PP s, mspsme R Eigsze, RsDs
/(ug/kg) [(ug/kg) [(ug/kg)
B 2 4 85.3 3.9 20 88.8 3.1 100 89.2 2.6
HHRY R 4 89.0 2.6 20 89.0 2.2 100 90.7 3.1
AR A 4 87.3 3.4 20 90.0 2.4 100 89.1 29
HPLC-MS/MS i ibE 4 103.5 1.5 20 98.0 1.1 100 94.8 23
KRR 4 87.0 2.7 20 88.9 3.1 100 92.0 23
e g R 4 85.0 2.9 20 87.9 2.1 100 84.5 3.0
[EIE: % 4 107.2 4.1 20 104.3 1.9 100 105.6 2.6

x5 BFRMAMREIRIESR

Table 5 Results of recovery test of the steamed pork belly with preserved mustard greens

fi% wh =
i I I [l%/%  RSD/% I [ECR/%  RSD/% I [EICE/%  RSD /%
/(ug/kg) [(ug/kg) /(ug/kg)
B2 4 90.5 2.4 20 89.3 2.3 100 88.3 2.8
WHNT AR 4 88.3 1.6 20 86.6 3.1 100 87.0 1.4
HW R 4 86.5 3.3 20 89.7 1.7 100 89.1 2.6
HPLC-MS/MS iU AL 4 93.5 2.8 20 92.1 1.2 100 105.8 1.6
KEDE 4 88.8 1.5 20 89.9 2.4 100 90.1 2.9
R R 4 86.3 2.5 20 90.6 1.9 100 85.3 2.1
[EPIE: % 4 114.0 1.2 20 105.1 2.6 100 112.4 1.5

®6 ERNEENMREEYIRIELER
Table 6 Results of recovery test of the sour pickled vegetable fish

i h =
ik I It FE/%  RSD/% I % /%  RSD/% st EICR/%  RSD/%
[(ng/kg) /(ug/kg) /(ug/kg)
B 2 4 88.3 2.8 20 91.1 3 100 88.6 1.7
RN VD A 4 87.0 1.4 20 88.5 25 100 86.8 2.1
AR R 4 89.1 2.6 20 89.8 1.6 100 91.5 1.6
HPLC-MS/MS Wbt 4 105.8 1.6 20 103.8 3.4 100 86.7 35
KRR 4 90.1 2.9 20 88.0 1.2 100 93.8 2.2
¥ R 4 85.3 2.1 20 92.0 1.5 100 89.3 1.9
SRR 4 112.5 1.5 20 95.6 29 100 109.3 2.4
#7T HRENER(ng/ke)
Table 7 Results of samples test (ng/kg)
FE il 245 B2 NN R A ARV AR g N KRR (LWL S 3
Wik <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
& kRS 1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
L T e 24 ff <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
M T34 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
T RRER <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
EH AU TG <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
HENLL <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
] K <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
et <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
BRI YR B RUR <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 80.95
FAR (W7 2.87 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Wik <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 3.60
FLIF <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

BV 8= <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
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