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lagwmaiia HPLC-FLD

M aamaen:  wazaae uinaiyanaiay

SnAAUMNUALANNUBNAEINT NSNINNAITANTMIUNNE OUUANUUT UUNYT 11000

unAnta mﬂﬁ%auanzjm%‘[u‘[auL‘ﬂusn‘*?iaqngmiﬁ‘lﬁlums%’nm‘[iﬂamL%ﬂiuﬁmiﬁtgﬂmﬁamiu%‘[m mMsldenad
Ligndasasihliiiamsandluiodod dwaldifiemmeiadsiazmstomlusyudld SddWannuasmaday
mmgnﬁamaﬁﬁimiwﬁmna:uﬁ U 6 #ia lewn danofloxacin, difloxacin, enrofloxacin, sarafloxacin,
flumiquine waz oxolinic acid lagnaiin HPLC-FLD mnzjuﬁv%gﬂaﬁ'ﬂaanmné’aazmﬁwaﬁamﬂ NENUDY 0.3%
metaphosphoric acid nU acetonitrile MmeaaTdU 1:10 laguSas maaluaulasldinaiia liquid-liquid
extraction 928 hexane fiaushaae acetonitrile LLazﬁ’lﬂlﬁ'U%Ejﬂﬁﬂﬂﬁlﬁ ieile solid phase extraction @28 HLB
C-18 cartridge MnUATIVIRNsTaLazUSINMR8ASes HPLC-FLD 33¢inanigaifasasmsasiany
(limit of detection, LOD) wazmandnezaanmsiadausana (limit of quantitation, LOQ) WU 5 wag 10
TulasnsudanTansu museu Frmdenzdilienuduiugfudunse (linearity of working range) agluza
10-100 lalasnSudailansu fiendndszansmsenaula (coefficient of determination: R?) snnih 0.95 #anu
Wiy (accuracy) UEMNAIBAIRED % recovery WazANNITiEN (precision) uaaedsd HORRAT fiszduanusa
74 10, 50 uaz 100 ulasnsuaailandy aglugie 65.1-97.8% uas 0.3-0.9 MUAGU USLAINMINAFBY matrix
effect MNEDANIE paired t-test W‘Uiﬂa\iﬁ@mmmﬂ@hqaf;h\aﬁﬁfﬂﬁwﬁ'zymmﬁaﬁixﬁummﬁéaﬁ"u 95% (U = 0.05)
mshsawlusunsumsnagauenishnglasmsiSeuiisunanadausswhaiaa fiinmsiia |Z| deend 2 Filaadl
mmmmxemﬁ%ﬁwuwiﬁ‘luﬁaqﬂﬁﬂ’ﬁmsmaaummﬁhﬁmummﬂsxmﬂnizmwmﬁﬁmqw (211Ut 303) W.4. 2550
nntulddhnatiinamsandmasmsnguifluilald avy uanilafidnnumidy eo ey fimmiheluama
11 wisluwangunwa wasuunmyd wuhdiilald 1 draehe fiesrawy oxolinic acid Ui 29.5 luTasniudie
Alansu uazdn 2 ¢t wu Enrofloxacin USinea 16.1 uae 16.9 ulasnsudanlaniuy

Accepted for publication, 4 December 2015

MN5AINTIAINNAFASMITUNNE
U 57 aduil 4 ganAN - SUNAN 2558 1




Method for Determination of Quinolones in Meat Jirapa Unahalekhaka and Ladda Kaewklapanyacharoen

UNU

ngnenailulauignslasaasavaniusenaueis 1-substituted-1, 4-dihydro-4-oxopyridine-
£ v ' v v '
3-carboxylic moiety Uaz aromatic groups igndauuuaiiiss ansautsmugaslasalaiiiu 2 ngu
Ao ﬂ’q'u‘ﬁ 1 Lﬂuﬂduﬁﬂizﬂaué’m pyridonecarboxylic acid laun nalidixic acid, flumequine 8z
.. . I aa A < v o o a vy VoA I VoA 1%
oxolinic acid (JusnufFrusndgnderuuvaiiGeriounsnaulad wazngui 2 Wunguiusznauee
piperazinyl loun danofloxacin, enrofloxacin, marbofloxacin, sarafloxacin, ciprofloxacin, difloxacin
ao PR &£ oy . . & P a
Wuenujzrusilignsnine (broad spectrum antibiotics) MauuANSenlaULATNUIN LATNAY WAL
mycoplasma laggugaiaulysl DNA gyrase uas topoisomerase IV fisnfludamsmanuazulasswa DNA

v
=]

(DNA replication and transcription) 2asuuaiisa™ » znﬂquuv‘ﬂumﬁmgmumiﬁ‘lﬁﬁa%'nwﬂsﬂaﬂL%ya
Tuszuumadumsla madutlaams wazmuduemsludaiidsuiamsuilaansdatunuasdadin®
mslFmadaligndasmde liaumgaumamulszmansznsrunuasuasavnsol 3ee daufianmsauny
msldendad mammuandneisasiihaldiludunanlumswdonmsdai™ 2 viamuissmanssngg
A@VNIIN (a9 Taruuamamuaumsldenamiuda® swlidamslivgiamumsufiamemsinues
i@ (Good Agriculture Practices; GAP) &hw%’uﬂqé’miﬁ%‘aﬁﬂiﬁw ﬁﬂﬁlﬁ@msmﬂﬁwwaamﬂﬁ%m’lwﬁaé’mi
ilavilneazdaalifiieemathadasiifedasfussunlszamaunans oxmsliaunerios aauld thadswe
waulindu® wazanadaliiiamsaeenlunywdldiasnnidumngudmduitldlunywd Smsnsauh
Ussinalnemdsssautigmmstemnguilieada E.coli Tosiidasazmadaeniszann 54 Tuill w.e. 2555-
2556 L%Elﬂ’ciu nontyphoidal Salmonella uaz Shigella lugimeaesTuaaniiasla fiedasazmsaem
nquilogd 0.2-4 uaz 0-s2 MuAMAL® wazmnnisewuhliwsudemdiude Salmonella wnnih
Tnthu mmqLﬁaqmﬂﬂﬁlﬁmﬁmﬁgaﬁw wu fidanimsdesda nalidixic acid, ciprofloxacin NN
Sawar 59.2 (U 78.3, 0 (U 8.7 mumeu"®

m's"?LﬂiwzﬁmﬂﬁjuﬁiuLﬁaﬁmiﬁauiﬁmﬂﬁﬂ HPLC Taefinissasiaiailu UV/VIS, photodiode
array (PDA)""'?, fluorescence (FLD)"*''® 38 MS/MS“® F3fiWannauani fiunaumsiaaaudacna
BunnmMIanametTafINarmLaraNaLMEnNIa MInlusugie n-hexane v‘iﬂﬁu%qw%( (clean up)
%8 solid phase extraction: SPE ugesziniauazi3nasieniss HPLC-FLD

mulssmanssnTNasIsuE atuil 303 W.A. 2550 (309 BrnsindaTandn Imamwua
ANATFIUMIITIAINUENTOTAnA19GIE0 (maximum residue limit, MRL) nasennguiiliifies 3 afiawhiu
@ sarafloxacin, danofloxacin uag flumequine laganmala ldtiuUSana 10-80, 50-400 WAL 500-3,000
Tulasniudanlandy muddu 0 wazenanlszmansaladad w.e. 2549 (389 MULANNATTIUNITANA
dmSuduarladainivualdil enrofloxacin andngegala bitiu 100-300 lulasnSudailanin®
uiilosmnlulsanalnadslinumsnenumathssRennguilluamssthedaiiias uasngransglinsouagu
nguimnziio Nuieliiisnesguluszduniviounnmd (AOAC) dwidsiiiiudasiannianey
fmnzaufuieoslfians Tesdenldinaiin HPLC-FLD wihasiianuhiisaninaiasnsaianie
MS wia MS/MS 15-50 uh udfienulananiaiio UV 5 wh® ialiulsslenidemsduasasguilan
waziludayalumsmvuammsanmegega (Maximium residue limits: MRLs) #asuszinadaly
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ﬂ"litﬂﬁltﬂ%ﬁﬂ"l‘iN"lﬁﬁﬁ'}u

3010957 : danofloxacin mesylate (purity 93.5%), difloxacin hydrochloride (purity 97.5%),
enrofloxacin (purity 98.5% ), flumequine (purity 99.0%), oxolinic acid (purity 98.0% ), sarafloxacin
hydrochloride (purity 95.5%) Waanw9i Dr. Ehrenstorfer GmbH

a3tadl : acetonitrile (C,H,0,), hexane (C,H,,) uwaz methanol (MeOH) ({u HPLC grade,
phosphoric acid (H,PO,), metaphosphoric acid (HPO,),, sodium dihydrogen phosphate (NaH,PO,),
sodium dodecyl sulfate (NaC,,H,,SO,) uaz sodium hydroxide pellets (NaOH) tilu AR grade

ta3asiiauazgunsal

LASDITIANNBZLEER 0.001 NSN WA 0.01 HaANSW, refrigerated centrifuge, vortex mixer,
rotary evaporator, Lﬂ%}mumﬂu (blender), m%amamﬂmﬁmﬁm (homogenizer), micro pipette 2UIH
10-200, 20-200 Wag 100-1,000 LulAANS, screw cap centrifuge tube 2116 50 §aaanT, separating
funnel 210 125 498863, round bottom flask 2U10 100, 250 WBAANT, vacuum manifold, SPE HLB
cartridge, micro-spin filter tube %@ PVDF 0.45 lulaswuas, tA389 HPLC Agilent 1,200 series Usznau
08 quaternary pump, autosampler, vacuum degasser, thermostat column compartment, detector
#ilg FLD Ex 327/Em 367 nm, Ex 295/Em 446 nm, HPLC column: pHendure C18, 150 x 4.6 Nadlu®97,
5 lulaswes dulaedauiidussazasnsuus acetonitrile: 0.05M NaH2PO4 (pH 2.5) 35:65 (v/v)
#ifl 5.5 mM sodium dodecyl sulfate (SDS) l4lUsunsu gradient & flow rate 1.0-1.2 Jadansaoind,

14
o =

inj. vol. 20 lulasans naflglumsesnzinimue 20 Wi

fada

1. manadauaNugndasasitiensd ilanydudunuzesnguiledat asmnniilonsy
filadugenlitiaanssuniu (Interference) naniadanieau

2. mashinamnandluamns wa. 2556 ldmziagdaiun esmnmaulszma
nsznsnassagulifinasimvualudath Tasfwieln 24 dadhe any 24 daed waziilah
12 G089 TINNAEY 60 G1aENY MNAMATLDANTINN ULAZLUNYS 10U 11 U

351K
M58nm (extraction)

Fuiladaiunaziden 5 nSu ldlu screw cap centrifuge tube W@ 50 Wadaas LAy 0.3%
metaphosphoric acid: acetonitrile 1:10 (v/v), 15 §8dans Uuale homogenizer 11U 1 W vortex
. o o v o a o ' o o ~ ' ' .
mixer W11 1 W¥i i lUhiaIsesvyuiesil 6,000 sauaawT 4°C W 10 Wil n3asaulald separating
funnel @NeEdnAe NNUUINFIUTFNLANNTINANT 2 A5 NFNA LANUAIE hexane NINAINIE
acetonitrile A998z 25 NAAINT WU 5 W FNAFIANAIY 1UITU acetonitrile NLOHNNMTINANT 2 A

1ANTLNBUNIAIY rotary evaporator
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msﬁflﬁ'u'%qné (clean -up)

aray residue Hlannmsanacdiet 10 Hadans 1lU load wu SPE HLB cartridge
activated 18 methanol 5 §a3305 11 10 1aAaAS 92878 residue 21678 10% methanol 10 FAFANS
2 ﬂ’?\i uahlU load shu SPE HLB cartridge mnﬁy'u elute MadIsavaI8NaN2Y methanol: 0.05M
NaH,PO, (pH 2.5) 7:3 (v/v) 5 §addns 2 A%1 sTMBuIdE rotary evaporator 8zane residue 48
mobile phase 1 183305 masazarefilald micro-spin filter ﬁﬂﬂmﬁmm%m 5,000 FAUADUIT
W 10 i nansazansiinsaslaldluy HPLC vial 8 hlUieneisiiauazUinasoeiss HPLC-FLD

NINAFBUANINGNABILIIFIATIZH (method validation)™”
[l [ . < v o o acta L4
NMINAFIUTNYINII0 (Working range) wuazanuiutdunsy (Linearity) 289353tA312%
msnadauaNuuduasTwaInININA55IU (calibration curve)
@383 external standard calibration curve NSEAUANINLINTU 50, 125, 250, 375 Wae
500 W lunSuAaiadans AATHIZAUAE 3 7 F5NANNIINTTIUITWINANNANTULDITTHINTTIY
(LU x) AU peak area PENETIINTTIU (WU y) ewrmmemanlszansmsanadula (Coefficient of

determination: R*)

NINAday matrix effect
10583 external standard calibration curve tas standard addition calibration curve N5 U

ANUINLGU 50, 125, 250, 375 WAL 500 WLUNSHADNAAANT WAINAFTDUFDANE paired t-test

MIFIAANNATAINIINTIANY (limit of detection: LOD)
nadaulaa@nasinessIiuns 6 aie fszauenuengy 5.0 lulasnsudanlansy aslu matrix
blank 351 10 T UAINTIAFDUM signal/noise

MIWAAMNAYINIIINEIUIIA (limit of quantitation: LOQ)
nadaulaa@uasinassIune 6 ziie Nszauenuduzy 10 lulasnsuaailansy aslu matrix
blank 3AT129 10 7 ANNAUUTNAUTBUAUSNINIATZIY WAIAUIN % recovery Uaz HORRAT

NINAFIUANINUNY (accuracy) waTANNTI B (precision)

maaﬂamﬁmwmmgmﬁ% 6 %iin MszauANNENTY 10, 50, 100 lulasnSudanlanin asly
matrix blank Jtamdszuar 10 @ MwaUSnaiieuiumINAITIL WEIEWIN % recovery Waz
HORRAT

m‘sﬂ‘szﬁ'uqmnmmamsnmﬁau (Assuring the quality of test results)
msnnldsunsumsnagauanudinalesnsiiauiisunanagauszninvasdjuanms
WaINTIAFDUAN Z-score
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msﬂ‘sstﬁuwamsmmaaumwgﬂﬁawaﬁﬁmmLﬂfM%ﬂﬂN%’U‘“’ 21)
VoW a £ o o . . . v . .
maudszansmsendula (Coefficient of determination: R?) > 0.95, @ signal/noise > 3,

@1 % recovery Bgluz 60 120, @ HORRAT (Horwitz ratio) < 2, |Z| <2

We

38 HPLC-FLD #iwanndusansoiansienananngueilulou 6 oiia Tid retention time
(RT) Gesardumniiasliann @il oxolinic acid 3.9 Wi, flumequine 7.1 ¥, danofloxacin 8.3 W17,
enrofloxacin 10.2 Wi, sarafloxacin 12.7 W war difloxacin 13.6 W17 Iag3F3eNW T8N0
fszduamantuiuludogeaniu 10-100 lulasndudailanu fanuiuduassiiuaasdsd R agluzg
0.952-0.991 UWALTNNMSNAFBU matrix effect MIFDAAIY paired t-test wunlufianuuanaiaenaiiie

AYNMNEdANIzAUANNITINY 95% UaAI LAl matrix effect 5UNI

MIND 1 MINAFUFNIaNNMTIO (Working range) anuhudunse (Linearity) waz Matrix effect
25PN LU 1NeNNNgY 10-100 ulasnSuaailansy

Linearity Matrix effect
Quinolone group

R’(n=15) tcal (n=5) R’external standard (n=5) R’standard addition (n=5)

danofloxacin mesylate 0.971 1.36 0.999 0.978
difloxacin hydrochloride 0.965 1.51 0.999 0.985
enrofloxacin 0.952 2.49 0.999 0.984
flumequine 0.991 1.29 0.998 0.997
oxolinic acid 0.957 1.03 0.956 0.992
sarafloxacin 0.967 2.10 0.997 0.993
T EaNSY > 0.95 <t 10 (0.05, 4) = 2.78

a @

Tdfienuuandegelitiadaymeadfnseauanuaniy 95%

NNMINAFDUTANNAVBIMIATIANY Wuhiienwinny 5 lulasnsuaanlansy laglim signal
to noise >3 lunnyiiaen Madnevesmsiadismnadawnu 10 lulasniudeilansy Tasiia
grecovery aglunng 76.8-95.2% woy HORRAT agluzng 0.3-0.9 manasauanuuaiuiasanaiiedissau
AN 50 waz 100 lulasnFudedlandy wuhdenuuduiilssdiudis wrecovery agluzg
65.1-97.8% WazaNaLiieniilszifiudis HORRAT agludn 0.3-0.8 (o 2) waeMIUszNuAMMW
wamsneday lagmsihsnldsunsumanasauanuinglesmswSeuiisunanasaussniniesdfiams
8M3naaay Fluoroquinolone group waz Quinolone group luiadnia ILC 56-06 d0lag UIHN
veasdfudamsnan (Uszmelne) e dadeummey w.d. 2556 wuhramsUssilivadlunamisansu

Toaiamsussiiiu Z-score (z) agluga -0.59 84 0.99 (15199 3)
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MTNN 2 MINAFDUANNUNY (accuracy) WazANULNEY (precision) NszauaNIINIY 10 (LOQ),
50 waz 100 W lunIuaansy ludaeaiiony

Quinolone group Spiked level (ug/kg) % Recovery (n=10) HORRAT

danofloxacin mesylate 10 83.7 0.7
50 73.1 0.4

100 65.9 0.5

difloxacin hydrochloride 10 79.3 0.7
50 77.2 0.4

100 69.7 0.5

enrofloxacin 10 76.8 0.9
50 70.9 0.5

100 65.1 0.6

flumequine 10 88.3 0.3
50 80.9 0.3

100 72.8 0.3

oxolinic acid 10 95.2 0.3
50 97.8 0.6

100 74.8 0.8

sarafloxacin 10 71.5 0.7
50 74.4 0.3

100 66.7 0.6

NI BN 60-120 <2

N 3 MIUSHUTEUNENATIUTEHINYIUJUAMS

Quinolone group Assign value (ug/kg) Analytical results (ug/kg) Z
enrofloxacin 55.23 + 2.54 66.15, 67.24 0.90, 0.99
difloxacin 90.69 + 3.43 95.41, 99.70 0.24, 0.45
flumiquine 134.20 + 3.52 139.46, 134.36 0.18, 0.01
oxolinic acid 141.38 + 2.88 123.43, 135.34 -0.59, -0.20

(aigaNsy |z| < 2

wannniludl w.e. 2556 laiiFiensiithumanasauanugndasudaiiinldlumsnma
Anmsiiatefinmbeluamawan e uasuunyd Snnuneau so dathe laun ald Wany uaz
e U 24, 24 war 12 $9Ee MNEGU WEIATTENUNEITathiall 1 daethe as1awy
oxolinic acid 29.5 lulasniudanlaniu uazilalndn 2 ¢rede as1any Enrofloxacin 16.1 uaw

16.9 lulasnsuaanlaniy dauiimsasranumsandneasenanildaiusosas 5 289ipgNNIMNG
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acda 7 a dgl g 4 a g k4 k4 a
Wienzviailulauluiiada? M YURLIUNS LT u,mﬂmﬂfyiyu%ty

a 4
AU

tiesnnenguailulavazgneatulalaos ODS reverse phase column ¥hlwWiAauieiia
(peak tailing) #enainiunannmsananwes sylanol MtWdagiui (stationary phase)™” tiailu
msaatamnainaniedanld pH endure C-18 column wuU end capping duia@aaun (mobile phase)
liveneaAdenlyd MeOH %3a CH,CN wannu buffer 619 fiilu ionic w50 acidic 1 acetic acid,
citric acid wsz NaH,PO,  pH 3-4.5"" 2 * yaziin SDS #uiilu ion-pairing reagent LNty
ANNANIILUMIUENES Liaean enrofloxacin, danofloxacin, difloxacin waz sarafloxacin aglugu
cation lunen3aNIg wasaNnTZRLANTUMNANNENTUYEY SDST
Tumsienzvennguailulauiimsld detector naneziia laun UV, fluorescence uaz tandem
< v v c?d P va & a o dyd [ v
mass Wudu ennguiiilussnigaantdlunsEauas fluorescense T iidelsumsanaiadyann
PDIUARLTNNNMINTIVIATILYAe HPLC-FLD @9il 181 0-5 Wil uaz 18-20 Wil 14 Ex 327/Em
367 nm WarNina 5-18 W Ex 295/Em 446 nm muniiaeinld FLD lumsanaiadayanat® = 22
o v ' o ) v AN v . I v Ao
M ldanansausn peak voudazarenasnnniula uas peak Nlad asymmetric factor aglugiiivue
anguaIlulausninsoazanala ludrmnazanadun3gdizy wu methylene chloride, acetonitrile
uaz trichloroacetic acid Faldiduarsanamadialunuidsnaumiri®® lumsnasauiiosnuielyd
methylene chloride, m-phosphoric: acetonitrile, 75:25 (v/v) w8z 1 M hydrochloric acid Tumsana
MBENUANUINNG 3 ENTTNA LN % recovery 6 FJU5unld 0.3% metaphosphoric acid: acetonitrile, 1:10
(v/v) unu Tkadanaaasnu Yorke JC. uaz Froc P. inunmsanaaiatnloglyd CH,CN uaz phosphate
buffer T¥@ % recovery N1nN ethyl acetate VR methylene chloride UAPBIUNNIUABUMS clean-up
LB phosphate buffer e solid phase extraction column UBNNNi pH galNan M IFINANE
44' v a PR v v . . . ISP
asnnennguadlulauniignslasasnlsznaueme piperazinil moiety 2ziid pKa, ~ 6 uaz pKa, ~ 9
Togluameiug enrofloxacin, danofloxacin, difloxacin tta¢ sarafloxacin aza&ilugﬂ anion maxnsmagﬂu
3U cation wazamzlunaneglugl zwitterion Fazmglavasludinazasiion® lunuidsifudenld
miznsaatinlszaniamwlumsane wazagluamwiaaandasnuinamaaud
Q'I 7 L% T = Q‘d‘ L% d' % | d' % k4
Tag U hexane azgnlglumsudalusiuuazaslivdgndniazanala lulusiuiagludatnnanale
menaiia liquid-liquid extraction wadU9NUIEanlFnaiin SPE unu lagidis hexane a9lu isolute
ENV + cartridges nauazzzadlulausan d9lwa swrecovery ann® uaiilasan cartridges #iinainan
T @ o ] a . . . . . I A a J U v RN
Tisigunuamheludsandlneg wazineiia liquid-liquid extraction tUunilanann ADSEIENLRDN
Tnadiailumsnminis Fauesliazimsuiulsisanlyd SPE unu tiaaaUinamsldavhazars iy
SUANHADFUMW UaZlANANNFZAINTINT UM FIaNi IiINnZY
o =\ Q( = 'Q = -4 - | =
mamiusgndlasldinaiia SPE Wuinilssluniidenzdmnenmsluiiodad wu lunmdwnzd
ennguailulay dnmswSauiiisunsld SPE 5ewin sulfonic cation exchange, Bond elute certify,
SDB-RPS Sep-pack cartridges taz MPC-SD disk cartridges wui Bond elute certify dUszansnn
M3anaanga” wazmsIsuiisu Bond Elute (200, 500 mg), Sep Pak (360 mg) waz J.T. Baker
(500 mg) udealWLiAuIIANINYAIAN (retention capability) 2aeadlulaulailazunuu3ana sorbent tiies
peNLEn widtadedusingme Wy JUNeyMa 2nagwgu USinumsuau uas end capping®™ udan
Msnadautiiesey wud HLB Gnd Bond Elute twseiiqauaniié hydrophillic-lipophillic balanced
= a v dg = < o Yy a a a v
JuNuMsaAzasdsin Janusmansailu water-wettable MlvudUsednSmweasidauiin sorbent
WAIsENINNAUABY conditioning W38 loading wazlifiujiseniu silanol
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Tumstssiuammwnamanagay vaslfiamsiiduaaumsdifivnulumsmuauamummniiie
whszTienuldlazasmanasay Teadhsinldsunsumanagauanuiing lesmsuSsuiisunanagay
styhaienlfianms Wadoummneu w.a. 2556 wudh wemssiiveglunariseniuldmandnaia
waaeIsiRUssanEmwisawadvium e nsieanguailulauluieded Wowdsufeusuisues
ﬁaqﬂﬁﬁ'@miﬁ'u 1 wasiMImuanaumMnAeludien3Ie51eh method blank, matrix blank, duplicate
sample uaz spiked sample 1N 10% YeIFIBEN WUNHBIANBE lUNATEENTU

MNUAMITTINATIANY oxolinic acid 29.5 lulasniuaanlaniy enrofloxacin 16.1 Uaz 16.9
Tulasnsusenlanduluilald Fsmudsemansensramsaay atui s03 lildmmvuamnaspumsasany
manaluiladoiggavasen 2 #fiadl udia 3 dethahunurinassurasamnglaluasamsmss
UsseuFuiifvuac MRL 284 oxolinic acid uas enrofloxacin lundilaliagi 100 inlTun3udaniu =
atalsionn masgmsiimsihsrfnandsludedaadndaiiissmnuansenuluszaulanieniuiym
Bampenuitue ilssmnadulngiililumsdnm Yesiulsn wezsaimsdadulaludas Wuennguiden
fuitldluau 1wy snngungealsedlulay viadusiedlilfluauudeglunguendenduildluau wh
enrofloxacin Gatiumniimsldenatiligndasludatasialomaiidaazdosnanniu asanauRamswann
dadaenuuusungy (cross resistance) auanavhlifidamsaasaenitlisnmnlsaluauld® o enrofloxacin
Hueniignaeduldinimnuanlidaiiu smansossaslddluluuzasene wwdaudshusu lipoprotein
294 cell membranes ldhawsrmad Nntudenazgneafuignsuadoauazuninsznaluduiloibo
dusen® Tagludssmalngldlumsmuaulsadadassuumudumela wu TsaniaFasiluls uas
Tsndiaia E. coli liaawumsanasluiladadld demaliifioamsaguldandeu faxmsifetussun
Uszam fenalhdeuaiiolnd uazaasnssumsgidmmaduingdeluannssasesdmsaindalan was
asAmIaIsuaznEasuisanlssnnd Mwuameanulaandeisaxiuldnnmsuilaaamsivuiiay
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Development and Validation of Analysis
Method for Determination of Quinolone
Drug Residues in Meat

by HPLC-FLD

Jirapa Unahalekhaka and Ladda Kaewklapanyacharoen
Bureau of Quality and Safety of Food, Department of Medical Sciences, Tiwanond Road, Nonthaburi

11000, Thailand.

ABSTRACT Quinolone antibacterials are employed and allowed for treatment of infectious diseases
in food-producing animals. Drug residues in edible tissues are resulted from improperly using.
High levels of residues in food could cause side effects and drug resistances in human. Method for
determination of 6 quinolones such as danofloxacin, difloxacin, enrofloxacin, sarafloxacin, flumiquine and
oxolinic acid by HPLC-FLD technique was developed and validated. These analytes were extracted with
0.3% metaphosphoric acid and acetonitrile at ratio 1:10 v/v, fat was removed by liquid-liquid extraction
technique with hexane saturated with acetonitrile and then cleaned up by solid phase extraction with HLB
C-18 cartridges. Afterwards, qualitative and quantitative analysis of these compounds was conducted by
HPLC-FLD. As a result of method validation, limit of detection (LOD) and limit of quantitation (LOQ)
were 5 and 10 pug/kg respectively. The linearity of working range was 10-100 pg/kg with coefficient of
determination (R*) more than 0.95. The accuracy expressed as mean of %recovery and the precision
as HORRAT at concentration level 10, 50 and 100 pug/kg were 65.1-97.8% and 0.3-0.9 respectively.
The matrix effect was tested by paired t-test and found that there was non-significant difference at level of
confidence 95% (U = 0.05). Participation in proficiency testing program by interlaboratory comparison
showed that |Z| less than 2. The characteristics of this method were fit for intended use in testing
laboratory for requirement of the notification of Ministry of Public Health (Vol.303) B.E.2550.
Moreover, the survey of quinolone drug residues in 60 samples of chicken, pork and beef from 11 markets in
Bangkok and Nonthaburi province was performed. It showed that 1 chicken sample was found oxolinic acid

29.59 ng/kg, and 2 samples were found enrofloxacin 16.1 and 16.9 pg/kg.

Key words: Quinolone, HPLC-FLD, edible animal tissues
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