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benzimidazoles 3711 8 wlin koA albendazole, febantel, fenbendazole, flubendazole,
levamisole, mebendazole, oxfendazole wag thiabendazole 1un5’1m§aé’m5'ﬂﬂ ety
internal standard ¥fin deuterated n3e isotope SN zd T ULAazans Faduans
wnsgruiiisludiedsfifosnismeaeuluuiinasirfunndegnstaumiudu 14lunis
AuUsuasluiieds asanAvzgnanneenunndieg1dlagld ethyl acetate uag
vinluiulagld hexane Tudumeugaiing arsnndsfindestazgnazaisdae methanol
MntutlUAnseiuenansaiomain High Performance Liquid Chromatography (HPLC)
Tngldnodunl ila C18 wawndouiiduasavarenaunuudadiulingd sming 0.2% formic
acid Tuih fu acetonitrile uaznsradudurianazinu3unaasdae Triple Quadrupole
Mass Spectrometer (MS/MS) lngn1snsaaiauianeouseq (m/z) MAnanunaside
Ussquanuuuidninsawss (Esi+) Tnedsiifnnulufisswoftagasinansnga benzimidazoles
ﬁizé’méwﬁwaqmmimﬂﬁwﬁ’m%’uauﬁﬂﬂﬁé’mﬁﬁzqﬁmmmimﬂé’mqqqm (Maximum
Residue Limit: MRL) dw§uansiiiinisivun MRL w3aen performance limit (PL) @1%5u
asitlaifinisfvuadn MRL wagshunaminmausRnuenssusnsglsy 2002/657/EC
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Method Development of Benzimidazoles in poultry muscle by Liquid

Chromatography Tandem Mass Spectrometry (LC-MS/MS)

Mathana Boonpakdee Prapaporn Yabdee Rattiya Saboothong Tara Tipman
Apichaya Sungthong

Abstract

This method was developed for qualitative and quantitative analysis of 8
analytes of benzimidazoles in poultry muscle including albendazole, febantel,
fenbendazole, flubendazole, levamisole, mebendazole, oxfendazole and
thiabendazole together with another 8 deuterated or isotope-labelled internal
standards for each analyte. Internal standards were added equally for all samples in
the analysis from the beginning of extraction to quantitate amounts of analyte in
samples. Extraction solvents were mainly ethyl acetate which extract analytes from
sample and then hexane to clear up fat. The final extract was dissolved in methanol
and this solution was then introduced to LC-MS/MS. The HPLC column was octadecyl
(C18) with gradient elution of 0.2% formic acid in distilled water and acetonitrile. Triple
quadrupole mass spectrometer with electrospray ionization in positive mode was
chosen to monitor mass-per-charge (m/z) of precursor ion and product ions. This
method met the criteria of European Commission 2002/657/EC and presented
performance limit of the method for no permitted MRL compounds and was able to
detect at least half of Maximum Residue Limit (MRL) for compounds with MRL
permitted.
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Veterinary public Health Laboratory, Bureau of Quality Control of livestock Products,

Department of Livestock Development



N1SWAILNITIATIZNEIANANEIERINgH Benzimidazoles Tunduiladnidn
Tnawaiia Liquid Chromatography Tandem Mass Spectrometry
(LC-MS/MS)

T yydnd Usenns weud SeRen aynes 5131 inunu efvgyr ddves
umin

a139nfNa benzimidazoles dnoglunga anthelmintics WWugnaonens Aluluns
Aesuadnd smdednUnde deduilaeldfuasnndisvessinguil or1aindunsioain
nat1aAswesTUUMaALe S 91allensaduld endeu Uiavies vieuds mldiuen
doronduszuzinanuny aunsaneliinnmesusniauyiin eranulomatous hepatitis Hasie
szuudes/szutlafineraiinniazlafinans wasioRamis e1aiensiudu auity nase zUU
UsZam d1u150Mue1n15eauLsIkazdauen aglsfnuaisliniudfgyiunisiinanug
Tunsldeuninuasns uarleglumsmivgquasesdmunmdedndnddaiietostuliliiin
Homendninniangiiuslna Taensuuadailfesntsymeansuuadnd Fesimuaunnsgiu
ansmnfsdmvauduadnidsseyUiinauasandsgean (Maximum Residue Limit; MRL)
firvuslsnuldlududuadng dwsu flubendazole Tundunilednitn wiiu 50 lulasniy
soRlansu uay levamisole Tundauiilodn iUn wirdu 10 lulasnusedlandy (nsuuadnd
nsEmsINnumswazannsal, 2549) dmsuannnglsy adunguussmaiindhauduedn’
Ineseddy IdfvuasnasgiuasanAsududuadn il iguiu Sedawidufuiissylilu
Useniansudadad (European Commission, 2009)

Fetfu udinseasandserdniuarsesluy nqursndeuamunimiedniuay
NaNanNdRd driinasiaaunuamauiUade’ de3uiinveulunmInsalinsiasand
p1dn T FelFTaLIT A Tziansandaed@aingdy benzimidazoles Tunduiodnitin lne
wiafla LC-MS/MS Fu iftelfiduedosdiolumsnmafioniu uasihszSensandaendningu
dldnueudesnisvesuszindlng uazdsemadindifionnuuasnsovosduilan Tay

nsanwAseilldun1saauUasitunainisves De Ruyck wagauy (2001)
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1. Inguszasn

1.1 ilewamnislinseiansnnéendaings benzimidazoles Tunduiodnidn
lnewnaia LC-MS/MS

1.2 ielviiulalddn A3hessiiiaunduianumanganlunisldudusiouas
Uhinaasanénsansanénsendaringy benzimidazoles TundnanilodnriUn wagHunasion
LINARENTIUNENNTELSU 2002/657/EC



2. Yauue

WAWITIATIwENsINA1Edningy benzimidazoles TundnuilodniUn laginaia
LC-MS/MS 91u3u 8 @15 wagld internal standard 91434 8 @15 51882LB8ARINITIN 1

M1319% 1 @151195FIULAE internal standard Ngu benzimidazoles Alglun1swauIg

ARTIN

A10U  #150INIFY Internal standard
1 albendazole albendazole-Ds
2 febantel febantel-Dg
3 fenbendazole fenbendazole-Ds
4 flubendazole flubendazole-Ds
5 levamisole levamisole-Ds
6 mebendazole mebendazole-Ds
7 oxfendazole oxfendazole-Ds
8 thiabendazole thiabendazole-C,

3, Uselgaifinnadnazldsu

3.1 18353 sefansnnd1e1dningy benzimidazoles lundnuniladnidn lne
WAl LC-MS/MS flsnzay

3.2 @nnsaiisanseiTinaun Ty g msunmsnsainssiiedduianssy
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4. J/ANAUNT
4.1 \p3esileuargungnl
4.1.1 1399 LC-MS/MS mauann159i1a1uiieTusunsa Analyst software
Usznaung
- High Performance Liquid Chromatography (HPLC) f%e Shimadzu iq'u 20A
Usznaunie pump, degasser, autosampler, column oven kag controller
- Detector Usgitavn Triple Quadrupole Mass Spectrometer ol Applied
Biosystem 3u APl 4000
4.1.2 waasit (HPLC column) 8% Phenomenex Luna C18 4119 4.60 x 150
fadwns awinounia 3 lulasuns wieu Guard Column
4.2 asLeil

4.2.1 a15u3nsm HPLC lawn acetonitrile (ACN) wag methanol (MeOH)



4.2.2 @154@iinsa AR lawn sodium hydroxide (NaOH), ethyl acetate (EtOAC),
methanol (MeOH), hexane, ethanol (EtOH), dimethyl sulphoxide (DMSO) wa g formic
acid

4.3 vhadalessu (Deionized water 38 11 DI)
4.4 §1301MIFU

4.4.1 @15u1MIFIUNGN  benzimidazoles laun albendazole (mm*u%qm%‘
99.00%), febantel (mmu%q‘m'é 99.00%), fenbendazole (mmu%qwé 98.50%),
flubendazole (mmu%qwé 99.87%), levamisole hydrochloride (mmu%?j‘mé 99.00%),
mebendazole (A111U3EW 3 99.70%), oxfendazole (A11uUIEN 3 98.00%) uaz
thiabendazole (mmu‘%qwé 98.89%) mmﬂﬁa?jﬁa Dr.Ehrenstorfer

4.4.2 Internal standard tiieldlunisAuiausuaenududuresaisazans
f19819 LALA albendazole-Ds (§%e Witega; A1 uuTans 99.30%), febantel-D (Eio
Witega; mmu%q‘mé 99.80%), fenbendazole-Dj (B o Witega; ﬂmm‘u'%zj‘ﬂé 99.00%),
flubendazole-Ds (?Jﬁa Witega; mmu’%qmg 99.00%), levamisole hydrochloride-Ds (?J'ﬁa
TRC; A211U3aNT 98.00%), mebendazole-Ds (%o Witega; A5 uTans 99.00%),
oxfendazole-Ds (?Jlﬁa Witega; mmu’%qwé 99.70%), wag thiabendazole-°Cq (?J'ﬁ’ej Witega;
mmu’%qwé 99.009%)

4.5 MIWILNATALANLNINTFIY
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4.5.1 NSWTLUAITAZANBUINTZIUAIRU (stock solution) AUt 1 Hadnsu

a

Aafiadans wisuludavinazaie dimethyl sulphoxide wazinuluvindvn oaumgll 2-8
NGRRGIGHEE

4.5.2 msm%’ammiazmammgmﬁm%ﬂ%mu (intermediate solution WLag
working solution) iealnerieaansazansanasgrussiulildanududuiisesnis fes
vravany ethanol Tnanisiaieuansazatennassazsiinisionndliiiu 100 whuazi
AsaraEUIUARY AT NATLR T

4.5.2.1 LASENAITALANUINTFIUNAL NN Benzimidazoles Laun
Albendazole, Febantel, Fenbendazole, Flubendazole, Levamisole, Mebendazole,

Oxfendazole waz Thiabendazole NANMUINTU 100 UlUNSUFABLARANS

4.5.2.2 wignsazaneunsgiueeniu 2 ngu

ngud 1 : Levamisole wag Thiabendazole Avadiudu 100 wlunfusio
10dans

ﬂfjaﬁ'i 2 : Albendazole, Febantel, Fenbendazole, Flubendazole,
,Mebendazole wag Oxfendazole AuLluTU 100 WlunSuseladans
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4.6 FreeeiiAn
Fro81anduilelivasnans (blank sample) Asseg1andruilelafiliny
uayauluiag retention time v@4a13nqu benzimidazoles weildiDusunuvesinogns
nasLiledniUn
4.7 MINAUIITUATIZN

4.7.1 Anwmaneiimunzauveaaios LCMS/MS Sie Applied Biosystems
U API 4000 (DLD 5)
an1eimunrauvena3es LC-MS/MS i Applied Biosystems sq'u AP
4000 (DLD 5) §is1waziduassil
Column - §%0 Phenomenex Luna ¥iin C18 9119 3u 150 x 4.60 mm.
Mobile Phase Line A : 0.2 % Formic acid in H,O
Mobile Phase Line B : Acetonitrile

Flow rate : 0.6 ml/min

Run time : 15 min

Injection Volume 230 pl

A5197 2 Sasdrumlawndoud (mobile phase) d1m5Ushsd A uay B
Time (min) % A % B

0.00 90 10
5.00 10 90
10.50 10 90
12.50 90 10
15.00 90 10

MS Parameters
Polarity : Positive mode
lon Source : ESI
Temperature (TEM)  : 450
Collision Gas (CAD)  : 10
Curtain gas : 20
lon Spray voltage (IS) : 5,500
4.7.2 Faralunmsinsziarsandengs Benzimidazoles lunduiodnidng
Supousisl
4.7.2.1 uneunisafafedng
Wi DI adlushedng 10 Sadans Win 0.1 N NaOH 5 fiadans L Ethyl
acetate 20 fadans werlminfumeirionguILey ANuEIU 150 rom, Wuan 5
Wi Wy Centrifuge AIM5958U 3000 rpm, gl 4 asrnwaided, Wuna 10 wifl gadla
Fuvuiidiu Ethyl acetate ldaslumaon Centrifuge wanafin vwa 50 fadans iy Ethyl acetate



10 fiaddns adluvaon Centrifuge ManaAn vun 50 Haddns Aitnznousguelifidniusmeiries
e MLIUEU ATV 150 rom, e 5w 1l Centrifuge A1313958U 3000 rpm, 9aunigd
4 sernwaded, Wuan 10 il Qmehuia%uuuﬁﬁu Ethyl acetate laaslunasn Centrifuge
WandRn YuIA 50 Laaans (%Qiamﬁ’umiﬁmlﬁluﬂ%u’qLLsﬂ) 1hlUszineuiissme Nitrogen gas
flgaungfl 35 arnialTea

4.7.2.2 Supeunsuulsinasvesansann

A MeOH 1 fladans mix e vortex Uszana 1 undi gaansazanedils
1d Tube w1 AuM 15 Hadans AL Hexane 1 Aadans mix A1 vortex Useanal 1 wii Useh
tube wiiwsiae foil Y1l Centrifuge AYII5358U 3000 rpm, amgil 4 svrnwaded, Wunm 10 Wil
AATuIDd Hexane (Tuuu) s wdansosans MeOH (fudns) k1u Syringe filter Befiusiunsas
wfin Nylon v 0.45 lulaswns 1d vial vu1n 2 fadans thlvdinszdeanios LC-MS/MS

5. HANSNARDY
5.1 Ffvmnzaslunsdinsesiasnndengy Benzimidazoles lundaniodeiUn
MRIINANYITaYA LATENFAI0E19 WIsnaITATuazaUnTaln1eY JIAT189la
FidumsimunIsinmeiasnndangy Benzimidazoles Tunduiilodnitn deluil
5.1.1 Wann35iiesent TngdnadanasinmniSmsilnngianauidebes
Determination of Flubendazole and its metabolites in eggs and Poultry muscle with
Liquid chromatography - Tandem Mass Spectrometry (H. De Ruyck wagagiy, 2001)
512 A31uA1N150A1gATi3tAs1eWldves Albendazole, Febantel,
Fenbendazole, Flubendazole, Levamisole, Oxfendazole, Thiabendazole I a ¥
Mebendazole oA 0.17, 0.15, 0.18, 3.48, 1.01, 0.13, 0.19 wag 1 peg/ke
5.1.3 wisnguues Working standard fildeonidu 2 ngu leun
N7l 1 : Levamisole Wwag Thiabendazole Avwidiudu 100 unluniusiofiadans
ﬂﬁjuﬁ 2 : Albendazole, Febantel, Fenbendazole, Flubendazole, Mebendazole LLag
Oxfendazole Aadudu 100 wilundusefadans iosarnnuindewdouaisiis 2 nau
s finavilvian correlation coefficient s uinaEinIseausu Famaaewinnisuenna
983 working standard 8anilu 2 Ny NAN1IVAABINUTIIAT correlation coefficient WU
NAINISEBNSY (r 20.995) VBINUIATIBANTANANIFR TLasgasluUYNENS
6.63UNaN1INNaDY
nsauIsieseiansandsendningy Benzimidazoles lundaniedniUn lae
wmAdla LC-MS/MS 103581934 Tnestannluiesnsuisnguuesansunasgiudld e
wianganiu HPLC column Al#e1u 33fsnd1naunsaldlunisnsiaiinsgiansngs
Benzimidazoles 1 8 ¥l lawn Albendazole, Febantel, Fenbendazole, Flubendazole
Levamisole, Mebendazole, Oxfendazole wag Thiabendazole 1agly Internal standard
FUNLVDAAANT TDNATINAINANIAUTAIATIBYRENVTALAE SEUUTUIETANANINGY
AANANILA LAYRRNRUUANLTUNITAINLUINIIUBY Commission Decision 2002/657/EC
anansmhluldlunmsiigadanuldlaveisiinseile



7. daiuauug

Az stauIsieseiluaded Silinsoungu metabolites vasansly
ﬂﬁmﬁLﬁBQQWﬂawﬂwwqiiﬂ fiviun marker residues 1JuNasI189 metabolites wa parent
compound ftfumsfimatamniBifleliannsansalinseiaslvinsouagu metabolites
VDIAT

8. NnANssuUIZN"A

YBUVBUANUIYANIUNNEITIVEY 1518AIUA HB1138n5a1ENATIERUANNINEUAT
Uadn flvnsaduayulumsdiiunulezyaainsvesnuiinnziasandedniuay
gofluu nduasiaaeununmiledninaznananaindad luanusufeufifnulidise
aalusief
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