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lasgwnaiipn HPLC-FLD

M aamern:  wazaae uinariyanaia

SinaaMNUacANNUaan 815 NSNINNAIINTNMTUNNE OUUANUUT UUNYT 11000

UNAnEa mﬂﬁ%mzﬂziuﬂ’?‘[u‘[auLﬂum“?;auﬁgﬂmﬁlmﬁ‘lums%’nm‘[iﬂa@1L%aluﬁ'miﬁgﬂuﬁamiu%‘[nﬂ mslaenatg
Ligndasasiliidamsandsluilodat demaliiiommetrudsaazmsienlunyedld Saldwannuazmaaay
mmgné’amaﬁ%’%m‘mﬁmﬂéuﬁ I 6 oia lown danofloxacin, difloxacin, enrofloxacin, sarafloxacin,
flumiquine wa¢ oxolinic acid laanaiin HPLC-FLD Enﬂi;juﬁyfazgﬂaﬁﬂaaﬂmﬂﬁ)asiwé'mmiazmﬂNawm 0.3%
metaphosphoric acid nU acetonitrile MmeaaTd 1:10 laguSinas maalusulaaldinaiia liquid-liquid
extraction @28 hexane Haudhee acetonitrile LLasﬁﬂﬁlU%qwﬁﬂﬂﬂlﬁlmﬂﬁﬂ solid phase extraction ¢ HLB
C-18 cartridge MNHUAIVIANrIALAzUSINAR B e HPLC-FLD 33¢enaniiiosfiauainsasiawy
(limit of detection, LOD) wazmaaanazaamsiadausana (limit of quantitation, LOQ) AU 5 Wag 10
TuTasnSudanlansu muarau drmsdensinlianuduiusifiudunse (linearity of working range) ag iz
10-100 lulasn3udanlansy AednUszanimsnadula (coefficient of determination: R?) annn 0.95 faw
Wiy (accuracy) UEMNAIEAIREY % recovery WazANNITiEN (precision) uaaeaIsd HORRAT fiszauanuisa
4 10, 50 waz 100 ulasnsuasilaniy aglude 65.1-97.8% Waz 0.3-0.9 MUAAU UALAINMINATOU matrix
effect MaadfaE paired t-test wuhlafanuuandedheiiteidymesdtiissauanudeiu 959 (1 = 0.05)
mshsawlusunsumsnagauenisnglasmsilSauiisunanadausswhaiacfieinmsiien |Z| deend 2 F3ilaadl
ﬂ'naJmmzauﬁ%ﬁwuﬂ%‘luﬁaqﬂﬁﬁ'ﬁmsmaaummmﬁmumamszmﬂﬂizmwmmsmqw (a1iuii 303) W.4. 2550
nnilddhnatiinamsandmasmsnguilludlald ey uasilafdnnumiy o e inmheluema
11 uieluangunwe wasuunys wuhililald 1 daghe Aas1any oxolinic acid Usinar 29.5 lalasnsude
Alansu uazdn 2 ot wu Enrofloxacin USinea 16.1 uae 16.9 lulasnsudanlansu
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UNU

nanenaIlulauiigaslassasananiusznaueie 1-substituted-1, 4-dihydro-4-oxopyridine-
Qn‘ vV ] vV k4 \
3-carboxylic moiety Uaz aromatic groups figndimuuuaiiizs ansautsanugaslasalatiiu 2 ngu
Ao ﬂq'uﬁ 1 L‘ﬂumjuﬁﬂisﬂaué'm pyridonecarboxylic acid laun nalidixic acid, flumequine a2
.. . &, ax a £ v A a v oA &, oA v
oxolinic acid (JusufFruznigndsuuvaiiGesiounsnaulad uazngui 2 Wunguiusznauaie
piperazinyl loun danofloxacin, enrofloxacin, marbofloxacin, sarafloxacin, ciprofloxacin, difloxacin
aa pu &£ oy . . & a a
Wuenufzrusilignsnine (broad spectrum antibiotics) MuuANSenlaULATNUIN WATHAY WAL
mycoplasma laggugaaulys DNA gyrase uas topoisomerase IV idnllugamsmauasuiassvd DNA

v
1A

DNA replication and transcription) #aduuaiisa® 2 ennanilituennauane lvildinasnwlsadfiaie
p p bl

9
[ ]

Tuszuumadumela madutlaans wesmuduamsludaiidauiamsusloansdafunuasdo i@
msldenassligndasndelisumaaunamulssmeansenanuasuasavnsel Fa9 TaUfiansaugu
msldndad mammuandned Sasiihuldiudunanlumswdoemsdai™ 2 viamuissmanssngg
e vnTsN (3ad damuuamamuaumsldnamiudai® nuludimsliufiamumaugiamemanyas
#i# (Good Agriculture Practices; GAP) ﬁww%’uﬂﬁﬁmiﬁaﬁmiﬁw ﬁﬂﬁlﬁmmwnﬁ'wnmznﬂﬁ%mﬂwﬁaé’mi
idlavilnmadaaliiiiemmathadasiiifsdasiussuuszanmaunas oxmsliauneyias aauld thadsus
waulaindu™ wazanaraliiiemastenlunyedldidasnndumngudefuildluyed dmsnenuh
Usznalnemdnlssautlapmmsaomnguilieasa E.coli Tosfisasazmadaeniszanm 54 Tuil w.e. 2555-
2556 L%yanaq'u nontyphoidal Salmonella uaz Shigella TugiimeaasTusaniiesle fiedasazmsaatn
nauilagit 0.2-4 uaz 0-82 MNMEU® warnnnAsewuhlavhsudemdda Salmonella annni
Tnthu mm@;tfiamwﬂm{lﬁmﬁmgaﬁw wu fisanimshesda nalidixic acid, ciprofloxacin AN
Sawar 59.2 Wu 78.3, 0 (U 8.7 mumeu®

ms"?LﬂswzﬁmﬂfcjuﬁiuLﬁaﬁmiﬁﬂﬂﬁmﬁﬂ HPLC Tasfinissnsiaiailu UV/VIS, photodiode
array (PDA)""'?, fluorescence (FLD)"*'*'® 38 MS/MS"® SaRWannTuINi TunaumsiaIeaTnma
GunnmIanametgamINaraLaraacmEnIa Manlusiugie n-hexane ﬁwiﬁu%qw§ (clean up)
%t solid phase extraction: SPE ugaszvaiiauazUSinadaiains HPLC-FLD

aulssmensznsnassugy atufl 303 w.e. 2550 389 awnshislendatandn dimsimua
ANATFIUMIITIAINUENTO AN A19GIG0 (maximum residue limit, MRL) sasennguiiliifies 3 afiawhiy
#@ sarafloxacin, danofloxacin uag flumequine laganmala ldtuUSana 10-80, 50-400 WAL 500-3,000
Tulasndudenlandn owdiey @ wasanuiszmansuladad w.a. 2549 (329 MVUANATTIUNITANAN
dmSuduarladainvualdil enrofloxacin andngegala bitiu 100-300 lulasnSuaailanin®®
udiilasnnlutsanalnedslinumsnsnumaihssTennguilluamnsagsdaiiias uaznguainaliinsauagy
snguimnziio nuivliiisnespulussdunaviounnmnd (AOAC) dnndsiludosianninney
fumnzaufuieslfians Tesdenldinaiin HPLC-FLD wihasiianuhiipaninaiasnsaianioe
MS wia MS/MS 15-50 uh udfianulananiziia UV 5 wh? ialludsslenidemsduasasguilan
LLaszﬂu'*ZTaagaiumsﬁmumﬂ'wmsmﬂﬁwfgﬁqm (Maximium residue limits: MRLs) 2a9Usznana 14
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#506937U : 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%) WaaAw%i Dr. Ehrenstorfer GmbH

3tadl : acetonitrile (C,H,0,), hexane (C,H,,) uaz methanol (MeOH) (ilu 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) i1 AR grade

Lﬂ’%aaﬁauazqﬂnstﬁ'

A3 DITIANNAZEER 0.001 NSN WA 0.01 NaANSW, refrigerated centrifuge, vortex mixer,
rotary evaporator, Lﬂ%"awaflu (blender), Lﬂéaqmamﬂul:ffalﬁa's (homogenizer), micro pipette U0
10-200, 20-200 L@z 100-1,000 LulAANAT, screw cap centrifuge tube 2110 50 AadanT, separating
funnel 2110 125 488863, round bottom flask 2U1» 100, 250 WBAANT, vacuum manifold, SPE HLB
cartridge, micro-spin filter tube %1 PVDF 0.45 lulaswas, 1A389 HPLC Agilent 1,200 series Usznau
¢ quaternary pump, autosampler, vacuum degasser, thermostat column compartment, detector
%#iie FLD Ex 327/Em 367 nm, Ex 295/Em 446 nm, HPLC column: pHendure C18, 150 x 4.6 NadlN®47,
5 lulaswas dulandauiussazamsnauun acetonitrile: 0.05M NaH2PO4 (pH 2.5) 35:65 (v/v)

1 =

fifl 5.5 mM sodium dodecyl sulfate (SDS) l4lUsunsu gradient & flow rate 1.0-1.2 Jadansaoind,

v
o v ~

inj. vol. 20 lulasans naflglumsesnzinamue 20 Wi

fada

1. msnadauaNugndasnasisiensd ianydudunuaesnguiladat asmnniilansy
filasiugemniAeanssuniu (Interference) nnniedanieau

2. msdsninamandsluems we. 2556 Tdawziagdaiun esmnmulszma
nsznsnmssuglifinasimmualudanh Teaduibold 24 dred any 24 daehe wasilah
12 G0 TINNAEY 60 Gaeh NNAMA LUANTUANW ULALUUNYT TIUIY 11 UK

35A1TH
M59nm (extraction)

Fulladaiuaaziden 5 n5u ldlu screw cap centrifuge tube 2W1a 50 Hadans LAN 0.3%
metaphosphoric acid: acetonitrile 1:10 (v/v), 15 §8dans Uuaie homogenizer WU 1 W vortex
. o o ) o a a ' o o o v ' .
mixer W11 1 ¥ W lUhiaIaesnyuuiesil 6,000 sauaawd 4°C W 10 Wil nsasdulald separating
funnel @NaEnAse NNUUINFIUTFNLAINNTINANY 2 A5 NFNA LANUAIE hexane NONAINIE
acetonitrile A58 25 NAAINT WU 5 W FNAFIANAIN UIBU acetonitrile NLOHNNMTINANT 2 A

1NANTLABURIAIY rotary evaporator
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m'iﬁﬂﬁ"lﬁéwg (clean -up)

aray residue Hlaanmsanagietn 10 Hadans 1lU load wu SPE HLB cartridge
activated @18 methanol 5 §a3a05 11 10 1aAaN5 9zan residue T1678 10% methanol 10 FAFANT
2 ﬂﬁzxi uahl load shu SPE HLB cartridge mﬂﬁy'u elute Mad1sara8NEN2Y methanol: 0.05M
NaH,PO, (pH 2.5) 7:3 (v/v) 5 §2ddan3 2 A31 sTMBUIdE rotary evaporator azane residue 48
mobile phase 1 71833n5 ma1sazarelald micro-spin filter ﬁﬂﬂm\;um'ﬂm 5,000 F2UADUIT
W 10 i nsnsazansiinsaslaldlu HPLC vial 8 hlUimnsvisiiauazU3inadisniss HPLC-FLD

NINAFBUANINGNABILANIFILATIZH (method validation) ™
! v . <) v . . aca I
NMINAFIUTNYAINIIA (Working range) wuazanututdunsy (Linearity) 28935310312%
manadouanuluduaswoinsManasgIu (calibration curve)
10583 external standard calibration curve NSLAUANNINTU 50, 125, 250, 375 WAL
500 WluUNSNABNSAANT IATHIZAUAE 3 7 F5NANNIINTTIUILWINANNANTULDITITHINTFIY
@ ° W a £ v o .
(unu x) NU peak area INAININTFIU (LAY y) Mnameanlseansmsanaula (Coefficient of

determination: R*)

NINAdaU matrix effect
138N external standard calibration curve a2 standard addition calibration curve N5zaU

ANUINLIYU 50, 125, 250, 375 WAL 500 WLUNSHADNAAANT UWAINAFDUFDANIE paired t-test

MIHITAPNAVBINIINTIANY (limit of detection: LOD)
nadaulaaduasNessIum 6 gia Nszauanuniu 5.0 lulasnSudanlansy aslu matrix
blank 351 10 T UAIATIAFDUM signal/noise

MSHIBAPNAVBINTINBIUIH (limit of quantitation: LOQ)
nadaulaeduaisinasgium 6 zia Aszauanuduiu 10 lulasnsudanlansy aelu matrix
blank 3AT1Z% 10 7 ANAUUTNAUTBUAUSNININTZIY WEIAIUIN % recovery Uaz HORRAT

NMINAFAUMINUIY (accuracy) waTANNTIT (precision)

mﬂaau‘[mm&umimmgmﬁyﬁi 6 %iin MszauANNENTY 10, 50, 100 lulasnSudanlansn aslu
matrix blank Jtamzdsziuar 10 % MwaUSINaTBURUMTINATTIN WEIAWIN % recovery WAz
HORRAT

m‘sﬂszﬁ'uqmmwmamiwmaau (Assuring the quality of test results)
msnnldsunsumsnagauanuidinglesnsiisuiisunanagauszniniaadjuansg
UaININFDUA Z-score
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nsuszdiveansnadauaNNgnFatYai SN amsansuc
o o L w o ) . o .
mandszansmsendula (Coefficient of determination: R?) > 0.95, @ signal/noise > 3,

@ % recovery agﬂu"th 60 -120, M HORRAT (Horwitz ratio) < 2, |Z| <2

We

48 HPLC-FLD #iwannaumansoiansienandnguailulou 6 oiia 1id retention time
(RT) Besareuanniiaaliann &ail oxolinic acid 3.9 Wi, flumequine 7.1 1%, danofloxacin 8.3 W,
enrofloxacin 10.2 Wi, sarafloxacin 12.7 W war difloxacin 13.6 W7 I0g3F3 AN HITIwBINTIA
fszduamutaiuludoianniu 10-100 lulasndudalaniu fenuiuiduassiiuansdsd R agluzg
0.952-0.991 WALNNMNINAFDU matrix effect MFDAME paired t-test wuNlianuuanaeaeeiiie

AYNMNEdANITAUANNIEDNY 95% UaAI Ll matrix effect 5UNI

MIND 1 MINAFUETNINNM IO (Working range) anuudunse (Linearity) waz Matrix effect
2N5IATIL LU 1A NNENGU 10-100 LulasnSuaanlansy

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 EaN5Y > 0.95 <t pre (0.05, 4) = 2.78

1] '
= @ ~

Tdfienuuandegelitadaymeadfnseauanudani 95%

NNMINAFRUTANNAVBIMIATIANY Wuhiienwinnu 5 lulasnsuaanlansy laglie signal
to noise >3 lunnyfiaen Madneresmsiadalsmnadaiiiiu 10 lulasniuaailansy lasdian
gerecovery agluzng 76.8-95.29 Wy HORRAT agluzng 0.3-0.9 manasauanuuaiuiasanuiiediissiu
anuudy 50 uar 100 lulasnFudedlansy wuhdanuuduiilszdiudie wrecovery agluzg
65.1-97.8% WazaMaLiiesilszifiuds HORRAT agludn 0.3-0.8 (i 2) warMIUsENUAMMN
wamsnaaau leamsensnlsunsumsnadauanunnglosmsiSauiisunanadaussnineiasUfiams
8M3Naaau Fluoroquinolone group waz Quinolone group luiadnie ILC 56-06 d0lag UIHN
vasdjudamsnan (Uszmelng) e Wiadeummey w.d. 2556 wuhwamsUsziiivadlunasisaniu
TaadansUssiiiu Z-score (z) aglugia -0.59 64 0.99 (61’1’51\117; 3)
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MINN 2 MINAFBUANNUNY (accuracy) warANNLNEy (precision) NszAUANNINIY 10 (LOQ),
50 waz 100 W lunIuaansy ludseaiiony

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 77.5 0.7
50 74.4 0.3

100 66.7 0.6

naTIga NI 60-120 <2

9N 3 Mal3HULiBUNaNAFaUIEHINYIUJURMS

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

(IIEaNFY |z| < 2

oal 1

vannnilu®l w.a. 2556 leiaFiensiithumanesauanugndasudaiiinldlumsana
Anngideisiinmbeluamaangaunne uasuumi Sunuiadu 60 dae laud als Lﬁ”awg uay
WP 10U 24, 24 udE 12 MBEN MNEGU WaIATERWUNTGethwilaln 1 dIege as1aNu
oxolinic acid 29.5 lulasniudanlaniu uazilalndn 2 ¢red a51anwy Enrofloxacin 16.1 uaw

16.9 laulasnsudanlanin dsuiimsasanwumsandvasennguiidaiusosas 5 vediatnmue
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a o
AU

iiosnnennguailulouazgngaduldlas ODS reverse phase column ¥ lviiavmsiia
(peak tailing) Femaniiunannmsandrawes sylanol ‘?imlaagiﬁ'uﬁ (stationary phase)"® iy
msamﬁtymé’méwﬁmﬁaﬂ% pH endure C-18 column tUU end capping shuaaaaui (mobile phase)
fivanenideild MeOH wia CH,CN wanfu buffer 6199 iy ionic w3a acidic W acetic acid,
citric acid waz NaH,PO, ii pH 3-4.59" 7> yazifin SDS Faflu ion-pairing reagent LB
ANNEINTO LUMSUENES Lfiaqmn enrofloxacin, danofloxacin, difloxacin a8z sarafloxacin agi”lugﬂ
cation Tunmznanfafitngs uasemuditasiiindumuemududuans SDS

Iuﬂ’l‘ﬁLﬂ‘inﬁEl'lﬂﬁjuﬂeJIuIauﬁﬂﬂ‘ilﬁ detector anexiia lawn UV, fluorescence Wz tandem
mass iy mnduiliflumsiifaaeuialumsidaua fluorescense TunuAdeiifafumsnsaiaduyana
2BIUABTENOINMINTIVIATZWAIe HPLC-FLD @il fitian 0-5 wil uaz 18-20 wit 19 Ex 327/Em
367 nm uazhIM 5-18 W Ex 295/Em 446 nm muaudieitld FLD Tumsasaiadayanats = ==
lwsinsousn peak 2aaudazdmasnnniule ez peak 7ilei asymmetric factor agi“luﬁ'sqﬁﬁmum

mnq’uﬂ?TuTauawmsna:amlm‘”lué’aﬁmzmﬂSuw%ﬁﬁi?a 1% methylene chloride, acetonitrile
Wwaz trichloroacetic acid #elfflumsanamodrclunudsenaumhid® lumsnagauiiiseduield
methylene chloride, m-phosphoric: acetonitrile, 75:25 (v/v) waz 1 M hydrochloric acid Tumsana
ﬁiﬂﬁWQLLdWUﬁWﬁQ 3 AN LA % recovery G%W FU5uanld 0.3% metaphosphoric acid: acetonitrile, 1:10
(v/v) wnu Winadanadasiu Yorke JC. waz Froc P. fimuhmsanadaeealagld CH,CN waz phosphate
buffer Tvim % recovery 31NN ethyl acetate %38 methylene chloride LLGI'G%'BQLVQ\;N"EI,;‘HGI 2UNIT clean-up
Lﬁ'aﬁﬂﬁﬂ phosphate buffer @@ solid phase extraction column uanmnﬁy pH #aiinanamsanaaie
Lﬁaqmnmnzjuﬂ%‘[uhuﬁﬁ@mﬂﬂﬂﬂ%mﬂsxﬂauéfw piperazinil moiety azif pKa, ~ 6 waz pKa, ~ 9
Toglunmesiug enrofloxacin, danofloxacin, difloxacin 8¢ sarafloxacin azagﬂugﬂ anion masnsmagﬂu
51 cation uaznmzilunaserlugy zwitterion Seazmalaiasludihazmeiiin® lunmiddeiFudenld
amsnsanitaiinszansmwlumsada wasagluamwilvenadasfumaedaui

Toelu hexane asgnl#lumssdalufiuuazanslivianiiosaaldluluiufiagludossiiadald
mewmailn liquid-liquid extraction waiiunenidedanlinaila SPE unu laawin hexane a9lu isolute
ENV + cartridges nauazzzailulausan galsien gbrecovery AninY watilosan cartridges FHUAMING
lifighunuimhelulssmalng uaznadia liquid-liquid extraction Wuiifisuannnh anegivedadan
Tmeiiailumanannis fudeluasihmsuiulsisnld SPE unu iieaauiinamslddmasmeiiu
Suamesagumw wazfinanuazannadlumsiensilinniu

manliusandlasldneiia SPE fufifisnlunmiiinnsmandsluiladod wu lundened
Eﬂﬂﬁjuﬂﬂﬂﬂu imswSeuisumsld SPE 5¢1ie sulfonic cation exchange, Bond elute certify,
SDB-RPS Sep-pack cartridges taz MPC-SD disk cartridges wud Bond elute certify diUsz@nsnw
msaﬁmﬁﬁqm“‘” wazmstdsauiisu Bond Elute (200, 500 mg), Sep Pak (360 mg) waz J.T. Baker
(500 mg) waaslWLiuIIANINYAIAN (retention capability) yasdTulaulailadufuy3ana sorbent e
pehaiden udiithdsauinds wu sUheeyme snagwsu USinamsuay uas end capping® udan
msnagautiieady wuh HLB #ni1 Bond Elute WzdiAamantd hydrophillic-lipophillic balanced
Jaiumseedeasansiith fanusmnsodlu water-wettable vhluiiuszansnmwaadauaiih sorbent
WasEn e uAeY conditioning ¥ia loading wazlufiufnsennu silanol
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Tumstssiuammwnamanagay vaslfiamsiisuaaumsdifivnulumsmuauaammniiie
whszTienuldlazasmanasay Teadhsinldsunsumanagauanuining lasmsuSsuifisunanagay
sviaiaafianms dlaideunmneuy w.a. 2556 wuh wamsUsziiveglunasisaduldmunanada
uaaeIAsiiUsEansmwisawadmiumsiensisnguailulavluiladod dWonFeudisuiuisues
ﬁaqﬂﬁﬁ’amsﬁ'u 1 wasiimImuanaumMnglua1en3ILe51eh method blank, matrix blank, duplicate
sample uaz spiked sample YN 10% 28IFIBEN WUNHIANYBE lUNATBENTY
MNUAMINTINATIANY oxolinic acid 29.5 lulasniudanlaniy enrofloxacin 16.1 Uaz 16.9
Tulasnsusanlanduluilald Fsmudsemansensramsuay atui s03 lildmvuemaspumsasany
monmluiladoigegavesen 2 #fiadl udie 3 Gathahunurinasyurasammglaluasamsmss
UsseuFuiifivuae MRL 284 oxolinic acid uaz enrofloxacin lundmilaliagi 100 inlundudansa =
agnlsionu masgmsiimsihsrfnandsluiadatadndaiiissmnuansenulussaulanieiutiom
BamoeUfFe dasmnedndugildlumssnm Yeatulse uazissmamsadvialudad Wuennguiden
fuitldluau 1wy sngungealsnilulay viadusiedlilluauudeglunguenidenduildluau o
enrofloxacin datiumniimsldenasiligndasludafasinlamaiideasiasinniu aaaaaudamanmn
Lﬁaﬁvaml,muﬁ'mnzju (cross resistance) aumarhlitinmsaasamniilasnumnlsaluauld® o enrofloxacin
Hueniigngeduldivdsmnnuanlidaiiu sansossaslddluluifuzashene wdaudshusu lipoprotein
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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 ug/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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