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nsimuIinaaouaIsngy Carbamate Tuidlold femada LC-MS/MS vildlagin
freghaimiin 5 ndu afndae Acetic acid luansazane Acetonitrile ¥ swasldniu wiu
Fumouns Clean up senalla Solid-Phase Extraction (SPE) iin NH, 1000 mg/6mL 9Ny
¥MFIATIZRIY LC-MS/MS #e LC column ¥iin Accucore aQ Aifluuineyaa 5 um v1e
AadNL 2.1 mm x 100 mm 7 flow rate = 0.25 mL/min (Gradient) s{ui2a1 15 w1 lag
Standard calibration curve ﬁmmtﬂmé’umwmmﬁﬁy’q 9 ¥1im Ap Aldicarb sulfoxide, Aldicarb
sulfone, Methomyl, 3-Hydroxy carbofuran, Aldicarb, Propoxur, Carbofuran, Carboryl g ¢
Methiocarb aglud3 0.995 - 0.999 (Nl R? = 0.995) agluyaa 2.5 - 17.5 ppb Wan1s
52980 UUTEANTAMUBITEUY LC-MS/MS (System suitability) fouldsiu fsansuinsgiud
aududu 1 ppb ’WwneeT parameter #1199 el S/N = 3, %RSDgr < 19, WaT %RSDagea <
20% A1 %Recovery U89 Fortified sample HAUTNTU 2.5 pg/kg agﬂmﬁ'aammﬂmsﬁﬁﬁmum
Ao 60-120% snifu Aldicarb sulfoxide igslalldnanisvaaeununae Fageesiiniswamn
Usuugrisneaeusioluluouan

AdAgy: Carbamate Aldicarb sulfoxide, Aldicarb sulfone, Methomyl, 3-Hydroxy
carbofuran, Aldicarb, Propoxur, Carbofuran, Carboryl Methiocarb waln LC-MS/MS
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Method Development of the Determination of Carbamates in Chicken

Meat
Widchuda Meeim Wiphada Sirisomphobchai Sarawut Chookrachun
Chonthicha Saiduang Piyanuch Thongjeen Sirirat  Sittiruttanatrigul
Abstract

Method development of the determination of 9 carbamates (Aldicarb sulfoxide,
Aldicarb sulfone, Methomyl, 3-Hydroxy carbofuran, Aldicarb, Propoxur, Carbofuran,
Carboryl, and Methiocarb) in chicken meat was delivered by 5 g of sample extracted in
acetic acid in acetonitrile. Mix the sample solution homogeneously, and followed by Solid-
Phase Extraction (SPE) technique (NH; 1000 mg/6mL) to clean up the sample extract. The
analysis was carried out by LC-MS/MS using 5 um, 2.1 mm x 100 mm HPLC, Accucore aQ
column at flow rate 0.25 mL/min in gradient condition for 15 min. The standard calibration
curve between 2.5 — 17.5 ppb had linearity range as R? = 0.995 - 0.999 (cut off at R? >
0.995). LC system suitability was checked prior sample determination as following
parameters: S/N > 3, %RSDgrr < 1%, and %RSDagea < 20%. The %recovery range of fortified
samples at 2.5 pg/kg was followed criteria at 60-120% except for aldicarb sulfoxide in

chicken meat under going for future improvement.

Keywords: Carbamates, Aldicarb sulfoxide, Aldicarb sulfone, Methomyl, 3-Hydroxy
carbofuran, Aldicarb, Propoxur, Carbofuran, Carboryl, Methiocarb, Chicken meat, LC-MS/MS

Veterinary Public Health Laboratory Division, Bureau of Quality Control of Livestock

Products, Department of Livestock Development

YN 2/8



N1SNAUNISNAFaUA1INGYN Carbamate Tuiilali daemaila LC-MS/MS

WNETIVYA1 318 UNEINIAN Faunndy WYAT1E YNTETUY
UNANVATY AR WeaUeyy Nedu WNEIETS AnSsunina
unin

o 1

Carbamates (n il 1) WuamaiadimdauuasnguillifuegaunsnaneiisluniaGouuay
nAnsnunTuazadng (Barel 2016; gudfiningnsmiud) Sesansngud minldsudnluly
5'1&maé’mﬂgaagﬂ67’;&1%11?5’1‘1/1?@@5&1/1%1/11@5@31 Wy EumsUnannsUutieuriusiasle
91M15U87 @1u15a8udansineuveseuleyd acetyl cholinesterase (ACHE) #l#iiinnns
WasuuUaseghelitudfysousinaansdifalusenie wu total lipid, total protein, albumin,
slucose way phosphate VinliAnauAaUnAlun1sviieu denan nuazeranelminlse
aulueTeasineg wu ndnile Wila fu lauavaues (Fukuto 1990; Samir 2000; Somayyeh
2010) finasipszuulsvam lnensedulaluseuulsyainognagunse inlilluAswe Yinfisue a9
nszdunsrdns Aunnladie o1suninganaiu 40 vuaad wagoradsdudedinld (quiteya
fiwineInTENT@5150a) FomaNaiana1 nareUsumadasuiinisteduldaminsgiu
(Maximum Residue limit, MRL) dwSuansngu Carbamate luamsuseinmneingg Fermuaen
amyivetuiazUszine 1wy gUu uazlnglanzonsds nguuszmaannmglsudaduuszina
tuduilelisiuuannanlng 1ilinmssivundt MRL vosa1snay Carbamate Livatesnenis
paUsznIAves EU Commission w1il adinisaseanidleliivelungudssmaanamglsyiiled
2561 1nda 770,000 & (AVEC 2018) fatiu ileliUszinagansineg filnedseoniolnliia
anuiiulalusnasgiududussinndelidseonvasive ViesufoRnsnuaienns asnndis
waransUuitieu nunsaauauN I Eedn fuasnanBnndn RadonianuTvaaeuansngy
Carbamate Tuiileln lnglduuamsnsnageuainionaisses nsinermansnisuwns (2017),
Sun 2012, Zhai 2013 uag SANTE 2017 dsluaunan mindinsnaaeuanuldldvesisnaaeud
w& azannsnilulfduitneaeuifionsiaaeuamuaimiolidsean Tneidunisativayy
smsmsdniuuihse Yeansanénadedeidweanysy dTls
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wieldnaaeumusunaasngy Carbamate Tuidialn 1
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SIS naaeuansngy Carbamate luillala mewaiia LC-MS/MS

Usgleainaindnaglasy
1. lpiSnaaeuusinnasnay Carbamate Tuilialn daemalln LC-MS/MS

2.

Judeyaieldlunismageumiuldldvesisneaeuaisngu Carbamate luiilold Mmewmaie
LC-MS/MS sigly

ASn1saiiunig

AUATIMIUBLANITANAMIBE1NMAZNNT clean up INUNANUNTINIANANTATGY
¥nsUSuansaies LC-MS/MS fmsnyas siuma vinisnedeay sensitivity 1a3os Tngld
ansnsgIuiiaadudusineg

MLNULAZALTEUNTANAFIDE19LAYNTT clean up TneuSusSmanisUsinasegs (ugas
5-50 nN3u) i’nﬁl’jﬂ yianazUsunuasazansnazasiall i Ethyl acetate/Hexane,
Acetone, Methanol wag Acetonitrile Tudnsdiusingg Welimunsausunsnensidly
WosUURNI3

nsfiudeyananismaaeu luguuuu %Recovery vatusiasn1snaaesti

NENT1INA8DN

1.

o AW

#Asnsadaierhnseaeuludmunindmiuaisngu Carbamate luilolidiamada
Liquid-Liquid Extraction (LLE) 91nvfiauazuiunaasazarsfinaaeuudalviuadiiian fe
d19a¢a18 Acetonitrile wnu Ethyl acetate/Hexane 9t 1013 Clean up AaEnALla
Solid-Phase Extraction (SPE) wiia NH, 1000 mg/6mL

¥113 Optimization 1A384 LC-MS/MS uagldannizdmsunsmaaeuludanmnndmiu
a13ngu Carbamate Tuiffeld

NAdoU Matrix effect Tutis Working range 2.5 — 17 ppb wuinfinansenuiingin Matrix
1gi@n Instrument Detection Limit (IDL) 7 1 ne/L &sls% Signal-to-Noise Ratio laishnin 3
1§ Screening Detection Limit (SDL) wazen Limit of Detection (LOD) 71 2.5 He/kg
MNsnad@aunIAl Limit of Quantification (LOQ) a7 Wuanld %Recovery Galannuines
fifanun (naut %Recovery 60-120%) Wies 1 afia (Aldicarb sulfoxide) 91nTivhnsvageu

(%
o

Manum 9 vila (Aldicarb sulfoxide, Aldicarb sulfone, Methomyl, 3-Hydroxy carbofuran,
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Aldicarb, Propoxur, Carbofuran, Carboryl iag Methiocarb) 9laAn estimate LOQ 91 7.5
Lig/kg d1m5Uans 8 ¥iim ety Aldicarb sulfoxide
7. anmsasiaaeuluilowiu aunsavihn1snaaeuldanunInmeds Pooling 2x v 3x

A3UNANTITNARBILAL I TAINANITNAGDY

1. Bsadafivaund Wwisnzaunun1InegeuLdenunnd1miuaisngu Carbamate fiavain 9
¥iln Ao Aldicarb sulfoxide, Aldicarb sulfone, Methomyl, 3-Hydroxy carbofuran, Aldicarb,
Propoxur, Carbofuran, Carboryl iag Methiocarb

2. Femsataiiwani SsldmunvandmsunismegeuludSinadmiuas 1 alia (Aldicarb
sulfoxide) 9nvaun 9 vin (Aldicarb sulfoxide, Aldicarb sulfone, Methomyl, 3-Hydroxy
carbofuran, Aldicarb, Propoxur, Carbofuran, Carboryl W& ¢ Methiocarb) Lﬁaﬁﬁ]”l f
16 96Recovery lsiifulunnannam Fsfesinmsusuuadanisluounn

3. 1§ LC-MS/MS condition fimsngasdmiunismaaeuluideganin uidslsivanzaudimiy
nsnadeuLauTuadmivaisngy Carbamate luiileladmiu Aldicarb sulfoxide
7 %Recovery Sslairnunadt Tuewan msmilunsvageuninasazaiswazsnsidu
asazaneivmnzaudely Tnsludoswiuansasaneilliinadiffian Ao asazanensanesin

4. ieswn Matrix Srasensveaaudau3un asﬁ?u A99% Matrix-matched calibration i
A5l Standard in solvent calibration #991nn1sNAFEUATINY Aounting levinisnageu

AageauAu Calibration visa@awuuli Linearity ANILNMIINTEOUTY (r = 0.990)

5. lar1 SDL fie 2.5 Me/kg ?‘fm%’umswmauL%aﬂmﬂwwﬁww%’uaﬂﬁﬁ’ja 9 via (Aldicarb
sulfoxide, Aldicarb sulfone, Methomyl, 3-Hydroxy carbofuran, Aldicarb, Propoxur,
Carbofuran, Carboryl wag Methiocarb) Fao1awmunfiuiinlusuianliisnaasud
Sensitivity fingunindle

6. laen LOD Aa 2.5 Llg/kg waw estimate LOQ fia 7.5 Wg/kg dmsun1snaaauiiananInuas
FaUSum nud iy damSuansie 8 ¥l (Aldicarb sulfone, Methomyl, 3-Hydroxy
carbofuran, Aldicarb, Propoxur, Carbofuran, Carboryl iag Methiocarb lais93 Aldicarb
sulfoxide) Fsonarmuiisiiulusunasliianaaoudl Sensitivity Arvunindle

7. winanunsadidunisuiuusadlaliannssesfunimegeurissiinuas Usinalling sungu
msﬁgwm 9 %1n (Aldicarb sulfoxide, Aldicarb sulfone, Methomyl, 3-Hydroxy carbofuran,
Aldicarb, Propoxur, Carbofuran, Carboryl ez Methiocarb) WA7 AISVIINISNAFDUAINY
T4ldvesiinaasudaly iieBududiuazfiuusineg \Wu A1 LOQ, Repeatability,
Reproducibility tag Stability disidlusunas

YN 6/8



YDLAUDLUY

WeaunsavihnisveaeuiiaiauazUsunalvnsauaquaisiienun 9 viia (Aldicarb sulfoxide,

Aldicarb sulfone, Methomyl, 3-Hydroxy carbofuran, Aldicarb, Propoxur, Carbofuran, Carboryl L& ¢

Methiocarb) wa? AsvinnIsnaaauanuldlavesisnaaeusalulusuian taiuaudssiuluiSnagey

Mdenuarirdiuszansamlauaspruduiseusulussdvaina

AnAnssuUsEnIA
YOUBUANIIMINNTRIUS UANSNuATions ansanAsiavansuuilautasyauasiziinuaug
AlinnuYIgvdoaennvitg nelialsnyinwinng weia gunsal nasnauanutiemaesus Tu

N9 AU AWNTENIRULATING MINAUIENAgaUa1sNgY Carbamate Tuilialn daemalln LC-MS/MS
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