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LENATUINTFIUOEANTIBUALATEUNUTORNIINAY UardANT NIz AegeluNITnTITTATIEY lng
AnwuTeuiieulundn 2 vila laun WSnuaLas wasniniue negeulsn1sadiadingns 3 35 laun
aﬁﬂﬁ’mﬁgonginal QUEChERS (Anatastassiades,et.al,2003) 75EN QUEChERS (Anatastassiades,et.al,
2008) wag3F Ethyl Acetate Extraction (EURL-FV,2010) lun3n3uniwns wuinlean %recovery 7

1
v a a

WANANAY A9 35 Original QUECHhERS l¢iAn recovery amitraz wag DMPF ladgsosag 52 uaz Souay
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78 MUEWU 35 EN QUECHERS recovery AN recovery amitraz waz DMPF indedesas 57 uaz Sou
ay 85 MIUAIAU @9U3d Ethyl Acetate Extraction (EURL-FV 2010) l¢iAn recovery amitraz wag DMPF
\asdovay 86 uaz Yovar 153 mudy fuiuiudonisniswioufieg1suuy EN QUECHERS unldly
N15ANY1 DMPF wazldonisn1sanauuy Ethyl acetate Extraction (EURL-FV) unlglunsaia Amitraz

arulunsniiudi 13en35n15anauy EN QUEChERS 1nlgluni1s@nea andunisasiaaauanuldlaves

a o

ada a L4 1 (% [ 1% I 1 a 1
I8AT1TAFIFIATIEK NAFDUVINUDINITIN (Range) LLﬁ%ﬂ'J?NLUULﬁU@NBQIU‘U'JQ 0.01-0.5 4aan3sueD

v s [

Alansu FedlArduuszdnsandunus () u1nnan 0.995 LazduduNanISNAA@aUAIE % recovery M99

)}

ALY 0.01 0.1 waz 0.5 Hadnsusienlansu fa1 %recovery agluyae Sauay 83 -104 Tunsnumn

WA wazdaeseway 75-105 Tunsndusn uay dmsuanuiies (precision) A1 %RSD agsening 313iey



a 1.8 - 11.4 TundnIuauas uaztsdesas 3.23 -11.91 Tuninsiusd UTunamandinseils Limits
Of Detection : LOD) wazUSunmumaniiiaszildidsusunal (Limited Of Quantitation: LOQ) 11y

0.005 wag 0.01 Haansusanlansy suaeu



Abstract

Amitraz and its derivative (DMPF: N-2,4-dimethylphenyl-N-methyl formamidine) in Chilli
(e.g. Red Hot Chilli and Green Chilli : Capsicum frutescens Linn.) were studied by Liquid
Chromatography Tandem Mass Spectrometry (LC-MS/MS) technique. Both residues were
separated in suitable condition and selected method. Three extraction methods were studies
and compared with % recovery such as Original QUEChERS (Anatastassiades,et.al,2003), EN
QUECHERS (Anastassiades. et al., 2008) and Ethyl Acetate Extraction (EURL-FV,2010). The %
recovery in each method of amitraz DMPF were 52 and 78%; 57 and 85% ; 86 and 153%
respectively. As the results the Ethyl Acetate Extraction (EURL-FV) was applied to detect
amitraz, while EN QUEChERS was to detect its derivative. The method validation was carried out
the linearity ranges were between 0.01 - 0.5 mg/kg with correlation coefficient (r) is more than
0.995. In addition, the %recovery at level 0.01, 0.1 and 0.5 mg/kg were 83 — 104% for Red Hot
Chilli and 75 - 105% for Green Chilli. % RSD was shown between 1.8 — 11.4% for Red Hot Chilli
and 3.23 - 11.91% for Green Chilli. The limit of detection (LOD) and the limit of quantitation
(LOQ) of amatraz and its derivative is 0.005 and 0.01 mg/kg, respectively.
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formamidine (DMPF) Faduansiioangafdaldvislsuazuuas livengndlumisgadu ddalsldyn
JrEEYRINITAsYAUle IwAeUundy (acute oral LDsp) neundeny 800 fiadnsusenlansy n1e
famfasnnnan 1,600 fadnsusedlansy fiusiokauasuin ﬁ’mgﬁ%ﬁﬁﬁﬂiﬁ T Tsunayuunuazls Ju
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finsiwdudirunaunieainnisldednalignis (https://www.bloggang.com/mainblog.php?id=
yakkeaw&month=01-12-2010&group=7&gblog=5)
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Amitraz
Molecular Formula: C gH,.N,
294.196474 Da

DMPF ™~ Molecular Formula: CH,,NO
Molecular Formula: C H, /N, Y M+H]+: 150.09134 Da
[M+H]+: 163.122975 Da

2.4-Dimethylanilin
Molecular Formula: C:H, ;N
M+H]+: 122.096426 Da
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Aanwzanzlawn ANTINILLA189 (Specificity/Selectivity) 4399840151491 (Working Range)

= P . . o a L. A o w ax a
ANULJULEUATY (Linearity) AI3QNABY (Accuracy) AIALNEY (Precision) YA31INATBIIDLTIAUAINLEE
WaUSunad (Limit of Detection, LOD and Limit of Quantitation, LOQ) Wa¥AI1UAINUYDIID
(Ruggedness/Robustness) s (Fuwey wislu uazmaz, 2557)
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1. @15019551u4TndNY Laun amitraz 99.0% waz N-2,4-dimethylphenyl-N-methylforma
midine (DMPF) 99.0%

2. &sadlaun Acetone (AR grade) Dichloromethane (AR grade) Acetonitrile (HPLC grade)
Methanol (HPLC grade) Hexane (PR grade) Ethyl acetate (PR grade) Formic acid Ammonium
formate Water (HPLC grade) NaCl MgSO4 NasCitrate dehydrate Na,HCitrate sesquihydrate
Primary secondary amine (PSA) C18 Graphitize carbon black (GCB)

3. insesdleluviosfiins 1iun edosdemnuasiden 2 duns uay 5 dumisdiiunisaey
Wy, Centrifuge, Food processor Dispenser wu1a 10 Waz 50 dadans Micro pipette 9u1a 100-
1,000 lulasdns

a. Lﬁ%'mLLﬁ/’NiNﬂiuﬁaa‘dﬁffamﬂﬁu Erlenmeyer flask Volumetric flask Beaker Cylinder
Centrifuge tube (Teflon) u1a 50 Uadans

5. \nsesileniainingiifiweila Ultra Performance Liquid Chromatography (UPLC) siafi

\A389 Tandem mass spectrometry (LC-MS/MS) S Agilent 1 LCMSD QQQ 6460

6. FHINUNINUILINAADILALA WINIUATWAY LAZWI NI
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1. fuaienaisifieadeiuidde wazinswnunImaaes

2. wisnarsarateuInsziuiiaududusieg amitraz wag N-2,4-dimethylphenyl-N-
methylformamidine (DMPF) 11 acetonitrile 1ag w384 stock standard (AT TUUTENIU 1,000
ppmM) IMNFNTUINTZIUVDY amitraz waz N-2,4-dimethylphenyl-N-methylformamidine (DMPF) Wag
11luwSey intermediate standard (A313u4U 100 ppm) wag working standard finanuidudusingg
dwsuvidu calibration curve wag spike aslufogng

3. MIWAUIIBNITATINNATIEN delinTwuavoyiug sematla LC-MS/MS

3.1 YSUanNMenIsYinauueAInd LC-MS/MS MnAunsausad

3.1.1 wismasosdloflldlunsiinszst LCMS/MS

3.1.2 feanTAses Ultra Performance Liquid Chromatography (UPLC)

3.1.3 adulvila Synergi fusion-RP18 A1 10 LWURLLAT LEuHUAUINa1IvwIN
yasaun1Anely 2.0 luaseu vunvaseyniangly 5 daduns

3.1.4 Mobile phase @13 A U1 Ammonium formate buffer 1udu 5 mM v 0.01 %

Formic acid @uans B 1u Acetonitrile R518ULAAISINNTIIN 1

A1397 1 LEAISRIIEIUNELUDS Mobile phase WUy Gradient



A (W) gm3lua asazany A a15aany B
(Raddnssound) (Wasioud) (Woslwus)
0 0.3 50 50
4 0.3 50 50
5 0.3 30 70
5.1 0.3 0 100
13.5 0.3 0 100
14.0 0.3 95 5
15.0 0.3 50 50

3.1.5  Usuansidadases 2 lulasdng
3.1.6  umgivesnedul 30 srwaldyd
3.1.7  NI9NEA1ZLATOY Tandem mass spectrometry

3.1.8 MS QQQ Mass Spectrometer
1) Scan type : Multi Reaction Monitoring (MRM)

2) lon mode : Electrospray lonization (ESI)

3.1.9 Source parameter

1) Gas Temp 325°C
2) Gas Flow 10 (/min)

3) Nebulizer 60 psi
4) Capillary 4500 V (Positive mode)

A191991 2 WAAS Parameter #1399 VD9 Mass spectrometry Ny azﬁmwuazmiauﬁué

Compound RT lon transition  Dwell Frag CE lon transition Dwell Frag CE
(min) (primary) time (V) (V) (secondary) time (V) (V)

amitraz 7215 2922 >107.0 50 110 15 2942 > 1221 50 110 30
DMPF 3.991  163.0 > 107.0 50 110 15 2942 >117.0 50 110 35

PNNIMEaNTEILIzallunITLeNas esiingwaraTeYRuEIuATes  LC-MS/MSE131350
wenasiinsgkavasayiusaanaNiuld wasliddunisesnainAedutvasansiazal retention time

WARIRINNS19N 3 Saudsdianuaniziatzas wazianuhiglun1snsiain lng DMPF waz Amitraz 867



retention time (tg) WINAU 3.991 wag 7.215 W1 mua1su Lagluianlun1snsiaiased ovdnsguway

g159UNUS 15 il

M13197 3 A1 Retention time YeRYANTIUATAITOUNUS

Pesticides Retention time (min)
DMPF 3.991
Amitraz 7.215

3.2 ANWISNTANARE1NTNNZEN 1n8aNWUUNTNARBIAsUS8UITN1SaNna15AI889 3
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3.2.1 aineeas Original QUEChERS (Anastassiades, et al., 2003)

'
LY 1

FI20819N3n 10 n5U aslunaen centrifuge AUA 50 HadanT AN Mixed standard fimu
Wt 0.01 fiadnsusienlansy (M 7 97) aantiuiis Acetonitrile 10 fiadans Janvedeiiouszuna
1 U7 BuansHaNves MgSO, 4 n§u fu NaCl 1 n¥u wendiedioUssana 1 widl 1y centrifuge
AY1L5950U 3000 rpm 5 w1l mﬂﬁ?uammiazmadwﬁla 1 §a88ns IANAITHANTENING PSA 50
188n3u MgSO, 150 fiadnsu wag C 18 91uu 200 Taansu Unlunauaie vortex mixer Usyuna 30
9 mﬂﬁ?u centrifuge fiangaseu 3000 rpm 5 Wil nsesansazaneduiilaniunseaensosuui
0.2 lumseu asly vial vua 1.5 Taddns tlunsdaseisienies LC-MS/MS
3.2.2 @fnmedd EN QUECHERS (Anastassiades, et al., 2008)

Faeg1ansn 10 nfu aslunase centrifuge UM 50 Hadans WU Mixed standard fimu
Wty 0.01 fadn3usenlandy (1 7 §1) aantudin Acetonitrile 10 fadans Undagrdeiiouszana
1 U1 RNEITHANVDY MgSO, 4 nFu NaCl 1 n§u Sodium Citrate dehydrate 1 n§4 wag Sodium
Hydrogen Citrate sesquihydrate 0.5 n$u Wweaawilausennu 1 w1 11y centrifuge finnudiseu
3000 rpm 5 Ul mﬂﬁ?u@mmiazmadwma 5 §iadans asluvaenuuin 15 108805 Wua1sHay
s5ywing PSA 125 fiadndu fuMeSO, 750 fiaansu tnlunause vortex mixer Usvanas 30 3wt anndu
centrifuge 1A715350U 3,000 rpm 5 W nFevENsAzAwdILTlaR U TEANYNTeIIWIN 0.2 lupTou
adlu vial 1wn 1.5 faddn thlunsadnsizidienios LCMS/MS

3.2.3 @nmnle3d Ethyl Acetate Extraction (EURL-FV,Analysis of pesticide residue in

fruit and vetgetableyl with ethyl acetate extraction using gas and liquid chromatography with
tandem mass spectrometric detection 0.1,2010)

Fafae19n3n 10 ndu aslunasn centrifuge UM 50 HaddnT iU Mixed standard iR
Wudu 0.01 fadnfusenlansy 1 7 91) annduliis Ethyl acetate 20 Jaddns Undwegdaeile

Uszanad 1 Wil LRNEIsHENaes NaHCOs 3 n53 Na,SO, 10 n5u wenseiiaUseunas 1 wid waaeld



[wEdELASeq ultrasonic bath 3 Wit 910ty centrifuge iAYMIEATEU 3,200 rpm 3 Nt dsanTy
\Wdeu solvent i acetonitrile uwdansosansazasdndilaniunszaunsosuuin 0.2 luasew adly
vial 1una 1.5 faddns tlunsalnseisen3os LC-MS/MS

4. mM3nsvaeuANlglaveisn1InsIalAT IR

dloldanzveanios LCMS/MS lunisuenuaznsiadiasiziuaziinisadnfiogef
wnzan Saifiunsasisdeunnuldlduesisau parameter sinaq fall
4.1 ANULRNILLANEAY (Specificity/Selectivity)

AU matrix blank Wag spiked matrix blank fiA1adutu 0.01 adnsudenlandy

W3 uLgude1ad matrix blank tag spiked matrix blank
4.2 ansldudunse (Linearity)uwagda9909n1539 (Range)

Range nadaulny spike ansagatsunsgIuasiudegandniinududu 0.01 0.02 0.05 0.1
0.2 uaz 0.5 fladnSusenlandy udazmudutunagey 7 81 TnsaramuTuneUAESTIRRIUITUIN
LAEATINTATIEARIBIATE LC-MS/MS adansinlinassulasuny y Fefudiléfinvesansinnsgiu uwag
wnu x Aeauiduduvesanslusiogrsuazfiansandareilidudunsedaiian correlation coefficient (1)
0.995

Linearity MA@autuiiieaiu range 1ne spike finaudiudy 0.01 0.02 0.05 0.1 0.2 wag 0.5
fadnsusenlansy Nansune

4.3 ALY (Accuracy)

FN15NAEeU reagent blank, sample blank uaz fortified sample fiszsumududulugins
nedeu 3 sedunnududy Teud 0.01 0.1 way 0.5 fadndusedlandy aruiuduas 10 91 AuAEnS
NAEDU WA ASEaZNISNAURUYEIESTIATIZ (%Recovery) 91NaUNTT

%Recovery = X1-X2 x 100

C

dlo X1 = eudiduresansiivadusegdinsany @adndusenlansu)
X2 = avudiuduvesansiinganulu sample blank Radndusiedlansy)
C = amuutuvesansiiivaslusnogns @adnsusailandy)
nsUsziu %recovery Tnauainvuaves AOAC Peer-Verified Method (AOAC, 2002)
4.4 pr1nfies (Precision)
¥NsVAdeU reagent blank, sample blank uag fortified sample fiszdiunandudi
Tugramsvageu 3 seiumududuldun 0.01 0.1 wez 0.5 fadndudeilansu mrududuas 10 9
msUsudiu precision lagmsmanadsaududuvesanslusegaiinsmedld (0 uasmeandeaun
smsgiuvesninduduresanslusionsiiinmesild (D) dhandamafesazaundsauues

ALade %RSD



BRSD =30 100
X
4.5 USanauinanitiias1esilél (Limit of detection)

v AT fortified sample blank flensidudushaniinsialiasesdld vaaou 10 41 e
\eauuansgIu (Standard deviation, SD) Useiiudn LOD witfu 3xSD e LOD fildainnisduam
1 fortified adlusegna Yinadildiunmuinen signal/noise

4.6 Vsnasaeiins1esilsiBsuiinas (Limit of quantitation)

yhmsiATIe fortified sample blank flensidudushaniinsialiasesdld naaou 10 41 e

Lﬁmmummgm (Standard deviation, SD) Usgiiiuan LOQ Wiy 10xSD Iaean LOQ LHusuSuna

mgnvasingdunTeludtaganaunsaiinseilalagldan accuracy uag precision WuLNAEINMNYUA

sTEzIaaLiuns  fanAu 2558 - fugigu 2560
donuiieiiunig nAuNUITEasIYANA1Y nqude Tngiiiunsinyns

ADITYNAUITITYATHANNIANTIAYAT  ASUIBINITENEAS

8. HAN1SNAABILALIA5A]
1. HANITWAILINITATIANATIZN BLANTIYUALAITOYNUSAELATAY LC-MS/MS
1.1 AMSMENILTNRUNLEUVDWATDI LC-MS/MS

v ¢

MnMIaneivnganlunsLenas sxinsvuazansoyiusieiaios LCMS/MS a11nsa
wunaginswlazasayiusoanINAula Laslidniun15eanaNAeaLvadaIsHagal retention time
Fauansmaned 4 sadsdinnanamzianzas waziinawiligslunisnsiadn Tne DMPF uaz amitraz e
retention time (tg) 17U 3.991 wag 7.215 U9l Mua1eU wazluallun1snsiies gy axinswway
a1souius 15 wi

1.2 WIsuguIsn1sanan@ingny
sunisseuiimawieuegeilagldnsndununadudegidlunsmedeu was
WiuLieuIssaia 3 35 Laun 38 Original QUECHhERS, EN QUECHERS uag Ethyl Acetate Extraction

a o 1A

(EURL-FV) lngnisiuansazansuinsgiunseduanududy 0.01 Tadnsudailansuadluiiogns way

[ %

afnmeIsNvinNIsAnwIAIRENaE 7 91 LarlUSuuguANTaYazN1SNauUAU (% recovery) AIN15197 4
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A19199 4 wan1TLUTBUBUAT Recovery 189 Amitraz ag DMPF Nainnae35si199)

Original QUEChERS EN QUEChERS EURL-FV,2010

Pesticides No
%Rec (n=7) ) %RSD  %Rec (n=7) SD %RSD  %Rec (n=7) SD  %RSD

Amitraz 1 52 1.36 2.64 57 2.48 4.34 86 2.88 3.35

DMPF 2 78 5.39 6.95 85 221 261 153 1432 9.37

NANSIUEAINANTSUTULTEBUAN recovery Tanswr3ondnagna 3 38 3aay 7 91 sl
Jan15aingeds Original QUEChERS waz EN QUECHERS 19N recovery waq Amitraz @@ 52% way
57% Gemninnaeiuinsgiuiidivun dwisaiauuy Ethyl Acetate Extraction (EURL-FV) a@wnsaarin
recovery Uad Amitraz Made 86% Twiuinaeificue usdmsu DMPF 38afauuu Ethyl acetate
Extraction (EURL-FV) &l recovery qﬂﬂdwmmsﬁmmgmﬁﬁmum 3% Original QUEChERS Wag 35 EN
QUECHERS @wnsaafina recovery Idiadewintu 78 uay 85 muddu drjusudonizlunsarin Amitraz
WUU Ethyl Acetate Extraction (EURL-FV) wag @im DMPF wuu EN QUEChERS Tunisanimsieg1ansn
Jumunsndail

1.3 nM3@nw Matrix effect

MnsnageulazilSeuisu Matrix match calibration curve iU Standard calibration curve
YBIREINIITRATAITOYNUS ngtnTeualsavalsuInIgIulugeaMuduty 0.001-0.5 Tadnsunading
Tnsuvseanidu 2 ya Geyausniadoulu acetonitrile wazyanasanioaly matrix voandniiléainnng
afAdE3s En QUEChERS wazasaiadewaias LC-MS/MS naamnnisileunsnsewineiiudilaig (unu
y) AUANILTNTY (LAY X) BTN TUINaL NS EURTIRIT solvent waz matrix WwWSsuLieudn
ATILLANF (%RPD) WU Amitraz waz DMPF ifin %RPD WU 113.9 ua 12.6 Augdidiu §9 matrix
finasenagay Amitraz ez DMPF FailAnannnin 10 % sefulunisnsiadmsesiitenUsunaasie

ANAN Amitraz kag DMPF @15u1a5g1uaisesenluansazaly matrix w3n3unuaantaainisnisanin

o ™ = i i 1y A a
M19199 5 Han1sUSHULTIBUALLANAITEMI19ANT (slope) vesansunsgIuiieseuly Solvent

way Matrix

Equation Slope
Pesticides %RPD
Solvent Matrix Solvent Matrix
Y=9265190.888700x+ Y=2541631.549092x+
254163
Amitraz 11449.883598 359.579749 9265190 1139
1
R?=0.99565359 R?=0.99968185
Y=251354.618984x+285. Y=221542.699432x-
DMPF 820264 445.627951 251354 221542 12.6

R?=0.99993197 R%=0.99965402
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2. nM3n59saUANULHlHYa935N13MI29TAT12Y B2iinT1w waza1TaYRUS fewmailla
LC-MS/MS
2.1 ANURNIZLZA (Specificity/Selectivity)
T334 matrix blank U spiked matrix blank Wiet &y ufinsranuunlisuiieu i
(151991 7) wuslifdeyeyrasves Amitraz way DMPF lu matrix blank iew3eusiisusudayainues
spiked matrix blank 49539WU Amitraz waz DMPF waneinlidinissuniuanarsduludiesisuag

A3N19M929ATILIALANUTINIZLINZAILUNITATIAIA

A15199 6 N15LUSEULE U Y1 vee Matrix blank iU Spike matrix blank tefigauauTwNIy

<

191299 FUNSNIUALAS

Product  Product Matrix Spiked matrix blank (Area)

Pesticides Precursor ) )
ion 1 ion 2 blank TIC lon 1 lon 2
Amitraz 294.2 107.0 122.1 ND 31827 702243 1804
DMPF 163.0 107.0 117.0 ND 60370 22826 58996

ND = Not detectable
TIC = Total lon Chromatogram
dmsunsndun Wisuieudugaues Matrix blank fiu Spike matrix blank #igauls Asuans

Tuansan 7

A15199 7 n1siUSeuLeudey ey 1adve Matrix blank iU Spike matrix blank tefigauaudwnIy

LANE AN
Product  Product Matrix Spiked matrix blank (Area)
Pesticides Precursor ‘ ‘
ion 1 ion 2 blank TIC lon 1 lon 2
Amitraz 294.2 107.0 122.1 ND 41827 802243 2004
DMPF 163.0 107.0 117.0 ND 69370 32826 68996

ND = Not detectable

TIC = Total lon Chromatogram

2.2 Aaduldunss (Linearity) wagyiavaenisia ( Working range)
Anwntaauludunss lnens spike @1sazateunsgIu Amitraz waz DMPF asly
FIDY1NEN NTLAUAMUIUTU 6 S2AU bown 0.01, 0.02, 0.05, 0.1, 0.2 wag 0.5 TadnSumeilansy we

AYAILTUTUNAFDU 7 41 @nAAI9819 Amitraz Aae75 Ethyl acetate Extraction (EURL-FV) taz DMPF
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A1835 EN QUECHERS Lagn33a3iAseimeinsed LC-MS/MS nani1sununadnensnnunsgiuensau
NUNLANALALANUTUTUYDIES Amitraz kag DMPF WUNEIU1SOASIDNATIZAEITRYANA1S Amitraz
waz DMPF lasaumea9 0.001-0.50 Hadnsumenlansy leedudunanisnsiaaauiial r=0.995 waziian

AnugnesLaziiugaglunamiieeusulamumasgunimun Auantansvia 1-4

Amitraz
y = 8E+06x + 41909
6000000 R2 = 0.9994
4000000
2000000 4 Amitraz
0 T T T T 1
0 0.1 0.2 0.3 0.4 0.5

AN 1 LanI29ANUdUEUATIVDY Amitraz TUFa819NS NI UALA

DMPF
150000
y = 174494x+ 29996
100000 R?=0.9998
50000 ¢ DMPF
0 T T T T T 1
0 0.1 0.2 0.3 0.4 0.5

AN 2 LanI9ANU T ULEUATIUDY DMPF Tufia819nsnIuaIuea

Amtraz y = 3E+06x - 979.93
1500000 R? =0.999
1000000
500000
0 L T T T T T
0.005 0.105 0.205 0.305 0.405 0.505

a 1 < 2/ . % 1 a % o
NN 3 LARITIANUTULEUNTIVOI Amitraz ‘Lumamqwsﬂuum

DMPF
y = 8E+06x - 6365.6
6000000 R2Z =0.999
4000000
* DMPF
2000000
0 T T T T T

0.005 0.105 0.205 0.305 0.405 0.505
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N3N 4 LaneeANdudUnSIUDe DMPF Tudiag19ansniiue

2.3 AnwIAuLLUY (Accuracy) LarALLTIEN (Precision)
N15M57988Y accuracy tae¥iinag fortified sample fisziuadududu 3 szdu fe
0.01 0.1 uaz 0.5 dadnfusenlansy mnududuay 10 91 way Anududu 0.02 0.05 was 0.2 Ay
WUTUAY 6 62};’1 Uzl accuracy 310 %recovery Tginugin1nunves AOAC Peer-Verified Method
(AOAC, 2002) LAZHANSNAGBUANULTIBIUBIIaIlATIEH Amitraz uay DMPF lunsniumung fiszau
At 001, 0.1 uay 0.5 fadniuse oAt %RSD ogEning 2.8 - 11.4 % fuandlunisad 8

waglunsndusn %RSD ag5ening 3.23 ~11.91 % Aaanslunnsan 9

A191991 8 UANISPUAENIINAUAU (%Recovery) YoINITIATIENAITAYANAN Amitraz Way DMPF 1979

STAUANULTNTUAIGY  TUF0g19NINIUA LAY

Spike Amitraz DMPF
Level (n) % Recovery SD %RSD % Recovery SD %RSD
(mg/kg)

0.01 10 83 3.97 a.7 89 8.01 8.9
0.02 6 87 2.04 2.3 104 6.41 6.2
0.05 6 87 2.42 2.8 98 1.96 2.0
0.10 10 87 4.34 5.0 96 8.01 8.3
0.20 6 87 2.48 2.8 98 1.77 1.8
0.50 10 85 9.7 114 86 8.80 10.2

A1519% 9 LARISOUATNITNAUAU (%Recovery) 0INITIATITAAITRYANAIS Amitraz wag DMPF 719629

FZAUAMLTLTUATGY TuAID8 19T NITue

Spike Amitraz DMPF
Level (n) % Recovery SD %RSD % Recovery SD %RSD
(mg/kg)

0.01 7 105 3.40 3.23 101 6.18 6.10

0.02 7 76 9.09 11.91 94 8.71 9.30

0.05 7 95 7.72 8.09 96 3.64 3.77

0.10 7 84 5.08 6.03 81 6.08 7.50

0.20 7 75 4.57 6.12 81 3.49 4.29

0.50 7 83 59 7.18 84 8.87 10.58
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2.4 Fnw1ATINAUIN15ATIAINU (Limit of detection, LOD)
AU LOD U9939n15015397LA518ilneUseidiuainal Signal/Noise (S/N) Apeilan
1131 3 Taeviinns fortified sample fisgiumnandudu 0.005 fadnsusedlansu 91nwan1s Amitraz
war DMPF luhegnandn vandniuaiunsuasndnminuiider SA1 S/N 11nndn 3 Fuadesaunse
detect #1091 91nn13Anw1 WU Amitraz wag DMPF 13 response 11001 control dmsun1mmass

U TnaAnn15992999 WU 0.005 Hadnsumanlansy Adwandlum1san 10
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A1519% 10 Response 7IlAa1nn1sania Amitraz tag DMPF Tunsn

No. response Amitraz DMPF Control
COnc.

1 0.005 2014 3187 69

2 0.005 2087 3298

3 0.005 1981 2789

a4 0.005 2741 3297

5 0.005 1823 2956

6 0.005 2092 3989

! 0.005 1509 3834

2.5 AnYIUAINAUDINITIATUTIAL (Limit of quantitation, LOQ)
NAEU LOQ 98935n15NA@aU NANUUTY 0.01 Haansusanlansy lnsduduna
N1IVNAEBUIN accuracy ey precision PNWANITANET Amitraz Lag DMPF Tusa0819n3n 919nsn

AU LAILAZINSNTUA BBUSUAT LOQ Nseaumnulduty 0.01 Jadnsumanlansy

9. aUnanIsnaaaLazdalauaLL
INNITAAUWNATANITNTIVIATIBR O INI1TRazasoyRusiunsn lngldwmalin LC-MS/MS

nagevannziminzatlumsioneyiinieuazasoyiusoenaindu uazilanullunsnsaiinges

dmsuluninuaiung I8nswiesnsiednalaussyndldisnisadauwuy EN QUEChERS unldlunisfinu

DMPF lazldanisn1sanauuy Ethyl Acetate Extraction (EURL-FV) unlalunnsadn Amitraz wazlunsn

o a

FUA1 LEBNIDNITANAWUU EN QUECHhERS unlalun1s@nunyie amitraz wag DMPF waganiun1snsiaday

v aa a ¢ v a | a ¢ = Yo
auldlavesisnis asandnneimenisiigadluusasmsilnes dwaunsaasulanad
1. Linearity Wag Working range 90433M13015333tA51gvglutag 0.01 - 0.5 dadnsusianlansy
lAgdAT r NNl 0.995 wardUTUNANITNARD UMY accuracy kag precision YBINNIEAUAIULTUTY

HIUN NN TFIUNYIUA

=

2. Accuracy (%Recovery) N15¢AUAINLTNTY 0.01 0.1 wag 0.5 HadnTusonilansuilan

%recovery aglugae 83 fiv 104 TunsnIuauas wagluniniiusm aglugae 75 3 105 anuddu

a o 1Al

3. Precision N15¢AUANULINTUIUY9 0.01 0.1 kag 0.5 NadnTUABNLANTY 21NNITAIUIAN

o/ o 1

%RSD 9g5311919 1.8 - 11.4 Wosidud Tunsniuniune wazlunsnifudi 852131 3.23 - 11.91

Y
& @ 3 o W
LUBSLHUN MINAINU

4. LOD vesesiingouazalsoyius wiriu 0.005 dadnsusionlansy
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5. LOQ Ing8udunanIInAd@aulaNAT accuracy kag precision dA1 LOQ Wiy 0.01 dadnsu

montansy
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