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nsmuILazasIvaeuaultliveiziiassiarsiiuandng chlorothalonil Tudnuasnalissning
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QUEChERS wazluuziimazinazt lngwTeuiisun1snsiainsenaisuinsgivluansaiadiogng

a 1

(matrix) 1ne 14 GC-ECD, LC-MS/MS way GC-MS/MS Wui133 QUEChERS T¥nanisnagaufinninia
Steinwandter §335 QUECHhERS TdansiniidosuazUszndanan a3 matrix vesuzadly sensitivity fidnan
Mmatrix Ye4ATTILATIATEINTIINATIZATMNITAN Ae GC-MS/MS n1sasaadeuanldldvasdinas
AR EI185 QUEChERS Fsl435m1u EN 15662, 2008 chlorothalonil Tugegsuzaiilaemailn GC-
MS/MS agﬂmaé’qﬁ linearity U®4 calibration curve ¥83d138¢a180195311 chlorothalonil agﬂu"tmﬁmm
WYY 0.01-0.5 ug/ml uagdl matrix effect dlewSeuiiieu calibration curve 489 chlorothalonil Fiw3e
Ty acetonitrile fuwisauge matrix Uzahe FatunsmuSinadennsenly matrix fidendn matrix match
calibration curve N1SVIAABU accuracy WA precision 7iANLAY 0.01-0.5 me/ke wudtegluinaeingg
soufulalaoil % recovery Tugas 90 - 105% way %RSD Tuva4 3 - 11% Feagluinasidivuade %
recovery Tu929 70-120% Wag %RSD <20% &7 linearity of working range 49435052971A5 18 LU
0.01 - 0.5 mg/kg LOQ = 0.01 mg/kg wag LOD = 0.005 mg/ke F3nnstiannsovaldveifiunisiuses

weaUuRnsnuszuy 1ISO/IEC 17025 T duitunsgusazaenaabiiesujuRnsludiugiineldsely



Abstract

Method development and method validation of chlorothalonil in fruit and vegetable were
performed during 2013 - 2015. Method developing was devided into three parts; first was choose
the method for extraction between Steinwandter and QUEChERS; second was choose the matrix of
mango or Chinese kale; and the final was choose the instrument for analysis such as GC-ECD, GC-
MS/MS and LC-MS/MS. The proper method was using QUECHhERS in mango and using GC-MS/MS for
residue analysis. The method was validated using blank samples; mango, spiked at 6 levels. This
method was also validated with respect to parameters of linearity, matrix effect, precision and
accuracy, LOQ and LOD. Linearity of the calibration curves was studied in the range of 0.01 - 0.5
pe/ml with standard solutions at different concentration levels, prepared in solvent and in matrix
extracts of mango, obtained by QUECHhERS method. They were analysed with GC-MS/MS, EI mode.
The linearity of the detector response within the studied concentration range was good, with
correlation coefficients better than 0.995 in all cases. The matrix effect was evaluated by the ratio
of the slope of the calibration curves of standards in matrix and in solvent. Interpretation of the
results, should be done with care. The accuracy was estimated by average of recovery experiments
from blank samples fortified with chlorothalonil (n=5) at 6 concentration levels; 0.01, 0.02, 0.05,
0.1, 0.2 and 0.5 mg/kg and the precision was calculated in the terms of relative standard deviation
from the recovery experiments. The average recoveries of chlorothalonil on mango were observed
to be 105, 112, 99, 95, 92 and 90%, with relative standard deviation of 3, 8, 7, 5, 11 and 7%
respectively. The validated LOQ is defined as the lowest validated fortified level for which a
recovery in the range of 70-120% with corresponding RSD< 20% can be obtained. The LOQ for
mango was found to be 0.01 mg/kg. LOD was estimated from calculation of 3x standard deviation
which was 0.003 mg/kg. This concentration of which was then experimentally tested by the
injection of the said concentration prepared in the matrix, used 0.005 mg/kg, followed by
confirmation of the required response. The results are demonstrating that using QUEChERS method
and GC-MS/MS for analyse chlorothalonil in mango was the suitable for this purpose. For more

confidencially LOD was used at 0.005 mg/ke.



6. AN

Hagtunisliiaiesiiolunsasatinsesiansfivandnsldinsiauitumn detector usazyiing
ANumNzaNiUasiFeIn1snTIaTieTziuanesiuly in3esdefiamnsansiatinnelagndedusedu
128U99a15 (mass) LU mass spectrometric detector (MSD) quadrupole 10u MS giianide A9y
wnsvane seunldimundusin tiple quadrupole %58 QQQ Aianunsasiefuiniasilendnldnwin GC
way HPLC 1eoilu GC-MS/MS wag LC-MS/MS ae19lsinnunisiasiginivsuiaarsiyanaienae
Lﬂ%aﬁa%ﬁmmm My chromatography 19U GC, LC, GC/MS e LC/MS Tunsiasizvisies e lnguni
AeL8UAU calibration curve 984 standard ualusieg1evatsviinagil matrix 989618819 (co-extractive)
WUNSNLNRINTIeszing Tlinan1sieseidonuuaindase Sennisiin matrix effect nsuidaym
ARnturldvatedd 1wy additional standard calibrate  wi3andenldfe matrix calioration curve

chlorothalonil Lﬂumiﬁmﬁuﬁﬁﬂiﬂﬁ%LLUUl@J@Jm%ﬂ%’tﬁaﬁmﬁuﬁﬁ@hm’nﬁﬁm FRIIN
Tselugn Tselulwsiudu fenufufiwdndessedniidesgniasuy chlorothalonil iuansusznou
aromatic halogen # MW 265.89¢ /mol fisiuazaatadalu hydrochloric acid finauaiunsalunisazans
Tl 0.6 me/l # 25°C uavdansaazaneldly acetone Fafinsnnaeusienisaingie ethyl acetate

WALAATIZNAE GC-MS/MS
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an3lA59a319 chlorothalonil N15UANFITOY chlorothalonil ¢e El 989 GC-MS/MS

chlorothalonil Juasfiflassasislng) EU T8 nmsmidhensviliunndadensa Tans 4
hydroxy - chlorothalonil wagly LC-MS/MS negative mode Tun15m9193tAs183% wonanid EU anw
Regulation No.1107/2009 16 approved anstiuaiuazeugalildlaluglsy aufis 31/10/2017 399z

Usziliulnid EFSA ( European Food Safety Authorize) la#a1saintaya toxicological 84 chlorothalonil



31 ADI=0.015 mg/kg bw/d RfD =0.6 mg/kg bw/d Tuwniedl JMPR (1994) fvtundn ADI =0.03 mg/kg
bw/d chlorothalonil Wuansiarinldenvdiemis Tun1sveaauANaINIATERINmBIlfuRN104
annmelsy wud chlorothalonil Juaselanilsinunsnenuiianain false negatives MU
chlorothalonil Tu leek §14 50% (Belmonte wazAu,2012) chlorothalonil mmaa?mmwﬂlé’ﬁ”’a GC-ECD,
GC/MS, LC-MS/MS tag GC-MS/MS uaﬂmﬂﬁu Peruga hagAtue (2013) alein chlorothalonil 11w
robustness 18935 GC-MS/MS Tusnuasnaliluvaei Single Residue Method 14 LC-MS/MS ion source
(APCl-neg-mode) Tun153tAs1gst  (EURL, 2007)

7. AFantiunisuazgunsal

7.1 aunsal

7.1.1. Lﬂéa\‘nﬁwﬁﬂmmlﬁm flat bottom flask, volumetric flask, reagent bottle, pipette,
GC vial, glass syringe, test tube, cylinder, beaker

(Y IS

7.1.2 \n30sileviingine Wy Le3esviuuazkana s (food processor), inzasarinimgiifiulneg
sty (homoginizer), \A3DISTIMEENTATANY (rotary evaporator), LASDINIUFIDENS (vortex mixer), 1A3D9
Juwiesansazany (centrifuge), \A30aeEns (shaker) waziAsosdsldin (electronic balance) 2 Llay 5
FILLAY)

7.1.3 Qﬁﬂiajgu“] 1 Teflon tube W3aur1Un Auto pipette, SPE- manifold,

7.1.4 m'%laﬂmaﬁlmwﬁi'mqﬁﬁw GC-MS/MS, GC-ECD wag LC-MS/MS

7.1.5 @19u1m3371U chlorothalonil ﬁmmu‘%q‘v]‘é 99.5%

7.1.6 mimﬁﬁhﬂﬂ TauwA ethyl acetate ;EtAc (PR grade), acetonitrile; ACN (AR ag PR

grade), acetone (AR grade), dichloromethane; CH,Cl, (AR waz PR grade), sodium chloride; NaCl,
sodium sulphate; Na,SO,4 (ACS grade), disodium citrate, sodium citrate (ACS grade), primary

secondary amine; PSA, magnesium sulfate anhydrous; MgSQO,, graphitize carbon black; GCB,

envicarb.

7.2. 35015

7.2.1 MSUSeUigUBaZLaBNIoIASIEN

7.2.11 ﬂ’]‘ﬁL@%EJ@Jﬁ’]iJJ']G’]iE’m



11 @smsgIu chlorothalonil WedeufinTuidudu 1000 pg/ml Fefah
aza18 ACN LazlaaglillauaNduaun 0.01 pg/ml
7.2.1.2 NISIAEN matrix 109AZ1 Laruzag
wW3ey matrix ¥llar19e lagle3sadn 2 wuuAe Modified Steinwandter (1985) uag
QUECHhERS (EN15662, 2008) Tufiag19 Azt haguzaiag T,mJLﬁaﬂé’haéwaﬁmﬁﬂqﬂﬁamzw@w%é A5
Answansiivandnslusegiadonsatngedan 2 wardinseieis GC-MS/MS way LC-MS/MS  Ha
msiesgvidedlinvansfivanddlushesns Fahiedsfivisaesinuataieisnisi 2 wuu uWnugd
7l 1) worrhauasazansiiil matrix vesfiviuarasegiioldlumawisuamsaraounsgrusioly
7.2.1.3 mswssuansazatun1nsgIuly matrix
Wansarvarefisl matrix Alda1nnisada 2 35 wnuiviazaewasiieansaisazans
103511 chlorothalonil Tvisiaaadud 0.005 - 0.5 mg/kg
7214 MSMEANTIZYDNAIMITINIATIZN
1) Gas Chromatograph giafifinsiadu Electron Capture Detector (ECD)
GC model  : Agilent 6890 N
Column ECD : Ultra 1 0.17 um filter thickness, 25m length, 0.32 mm id.

Temperature : injector 200 °cC , detector , 250° C
Injection volume : 1 ul
2) Liquid Chromatograph /Triple Quadrupole Mass-spectrometry
(LC-MS/MS)
instrument : Agilent Technologies 6460 Triple Quadurpole LC/MS
column : Kinetex 2.6u XB - C18 100A 100 X 2.10 mm
Flow rate : 0.5 ml/min
column temp : 50°C
injection volume : 2 ul
mobile phase : A : 95% Water +5% ammonium formate ;

B : ACN+0.01% acetic acid

gradient : Time %8B flowrate (ml/min)
0.00 30.00 0.5
3.00 90.00 0.5
6.00 90.00 0.5



6.01 30.00 0.5
11.00 30.00 0.5

run time : 11.00 min
MS conditions :  gas temp : 300 °C

gas flow : 5 L/min

nebulizer : 45 psi

capillary : 3500 V
mode : ESI, positive, MRM

3) Gas Chromatograph tandem triple quadrupole mass-spectrometry (GC-MS/MS)

GC System : Agilent Technologies 7890B
mode : El, MRM (70eV)
column : HP5-MS Ul, 15m x 250um x 0.25um
carrier gas : He
Injection volumn: 2 ul
Injection mode: splitles
flow rate: 1 ml/min  280°C (RT locked)
MSD : Agilent 7000 GC Triple Quadrupole
ion source temp : 230°C
pre cursor ion : 263.8 m/z ;
product ion : 231, 229, 168 m/z
collision gas flow : N, 1.5 mlU/min
dwell time 10 ms

collision enery: 20, 20, 25 V #11a0U

7.2.1.5 N51@enoLATIEu

1) @enI5n19ain 2 35 Ao QUECHERS (EN15662, 2008) waz Modified Stainwandter
(1985)

2) den matrix 7ildfszninauzaaduasii

3) \deniA30aileNldnT193AT Y9 GC-ECD, LC-MS/MS uay GC-MS/MS



7.2.1.6 madeniTliangiinansaaeusglunneiseniu uazthuvinnsageun
141608 #ae parameter shegsal Tneidonisnmsuazniedieldnmadinsdlmnsauudisain
nagoumNlglavesis
1) Aadudunss (linearity)
1N@1598a1811M5§14Y84 chlorothalonil Viﬂmmsﬁuﬁumm Faus 0.01-0.5 pg/ml
agnatios 5 Aandudy inject WA3eafing 193iAT129% 101 response %38 peak area wazaududuves
chlorothalonil plot n1uLdWASe 1ae R? > 0.995
2) matrix effect
UIWan1s inject @15agane chlorothalonil Tu solvent (ACN) W3g Ul Uiy wan1s
inject @13azany chlorothalonil Tu matrix  1ne plot graph 581314 peak areas 38 response fiu AW
\WNUUYBY chlorothalonil Tag R2 20.995
3) accuracy AUULUVDIIDIATIEN
AN®IANULIUYDITIATIZY Tnevi recovery test AEN15 spike @13AANBUIATIIY
chlorothalonil asludaagne finaudududaus 0.01 81 0.50 me/ke aghatos 3 Arududy uiazay
FuTuiIn1sAdeU 5 81 afndiediiEenuasnsIalAsIzEdlSesinunTaY naenTEeN Sy
Yae%recovery 8gIENINg 70-120% (SANCO,2013)  %Recovery ainsafAuInilavInaunis
%Recovery = (C)/C, x 100

P I Aa v
W C= V’Yﬂ']llLGZJNGUUGUEJ\K‘WianﬂT]gﬁl@

C, = AMUDNTUNLTITUD3E57 spike adludogn

4) precision AULAEIUDIIDUATIZN

ANWIANUNEUDIBNTIATIER lAa1nN159I9n F9laannisvin recovery 5 91 Unnad

1AM SD kag %RSD  SANCO (2013) Avusly %RSD az@ad <20%

9%RSD =
HRD = D 10
X
5) linearity of working range
Juns@nwyieeuludunssweisngalaszi lnenis spike a1sazangu1nsgiu

chlorothalonil 83luf19819NANUTUTU 9819108 5 SLAU WARLAIULINIUVIINITNAGDU 5 ¥1 @nm



F9Y19A28IDNADNLATATIVIATITRAIBLAT0ITNLNE AN INaN LA area peak 138 response AUAIIY

WUUU99 chlorothalonil plot nsMidumss 1aw R? &A1 20.995

6) Limit of quantitation, LOQ

Hunsinwanuitiduiigaiiannsansadnseinuiinals nefanududusang
Feainugndes wiug egluinasineensuldfients spike a13azateuInsgiu chlorothalonil asly
éhasi’mﬁmmL%’m%’uﬁ?wq@ﬁlé’mmmiﬁ’] linearity of working range ¥1n13MAgaY 10 91 FIUIANIAN

Lﬁmwummgm (standard deviation, SD) Iag LOQ = 10SD

7) Limit of detection, LOD wanaved SD Aldann1s@nen LOQ Arudsin LOD
LOD = 3SD LLazﬁqﬁ]ﬁéfa&J spike test N9 spike A1TALAYUINTTIU chlorothalonil 7i

mualaadudegts vinsaia 10 91 lnatuSeuiieu response 7l@U matrix blank (control)

8. ITULLIAT : MA1AU 2556 — fugIEY 2558
9. @0 UNANTUNIT : NBIFUNAUITITYNITHNARNIINTNEHS
10. WaN1IsNAADLLLAZINT

1. PMsUSaUigULaZAaNITN1TNTIAIATIZH

INAITNAFDUITNITNTINILATIZTIAY 2 A5n71TlAUA N158ARA2875 Steinwandter Lag
QUECHERS wu11 n15annnaeis Steinwandter ludingnsaziin mmim"ilmwﬁlé’ﬁi"]qmﬁ 0.002 mg/kg tay
Tudrog19mgaag 0.003 me/kg @1uidn1sannnIe  QUECHhERS Iué’]’aaéwaﬂzﬁﬂﬁwaiLﬂswﬁﬁwq@ﬁ' 0.01
me/ke wazludagtauzaing 0.002 mekg 38n1stemuald LC-MS/MS (positive mode) lumsiasziily
YUzl EU Reference Laboratories for Residue of Pesticides wuzinliild LC-MS/MS ion source (APCI-
negative-mode) F933iilaifadld buffer salt uazlaild dispersive-SPE cleanup \ilesvindognelddl pH-1
uiiflosandesujoanishifigunsal APCI F3nnsiidsldanunsaldléfedndudosiaunluanzdud
Lﬂ%‘laqﬁaﬁagi (EURL, 2007) 33l9d1u GC-ECD 1¥n5793A5 1 RansazatuuInsguvas chlorothalonil Tu

1r3LAYATEN LUP991nIASIES 19984 chlorothalonil F9Usenaunie Cl3 atom F9@1UNSDIATIZIIAIE

GC-ECD 16 USuneaudl 0.002 mg/kg walun153tasIesh wu impurity 11n delaimungduniswaunduis



1935511 U 52N aUAVIIlY GC-MS/MS Tun153tas123n chlorothalonil lakazaududeuidesniinig
AR LC-MS/MS F90munI5n15m18n150 GC-MS/MS Tunsnsiadasneiuagldis QUEChERS Wu
F3nsafn sldansiaiitosninia Steinwandter wazUszudanannnit drusiegneisnsiuazuzaing
arnsaldlalngifostu nsdenlduzitadu matrix azmunzauniinisldnzin lneldniesdionsia
Jpsevisad] LC-MS/MS positive mode, GC-ECD, GC-MS/MS wagnadouaulslauesisn1insainggi

chlorothalonil Tusaa819u197835n15810m QUEChERS kagly GC-MS/MS Tunisnsiageumnulales

VDI UATIEN
2. msnadauanuldlfvesds
A8n"19a1n QUECHERS (EN15662, 2008) Tusheatnsuzainlagly GC-MS/MS
2.1 anududunse (linearity)
NA1NN1TANYI119ANUTUEUATIVE9ET chlorothalonil Tusvinavane acetonitrile Tastin
response #1115 inject chlorothalonil iAududusiigg plot (15197 1) sl wudn Waudu

unssluriseududu 0.01 fa 0.50 pg/ml (§UT 1) Tfaunsidunse 7 R2 > 0.995 Feagluinausivonsuls

JUN 1 Auduiussening response fiuaiduduyas chlorothalonil isedusigg

1200000 -

1000000 y = 2E+06x - 18051

$800000 A R2=0.9996

c

%600000 -

2400000 -

200000 A
0 - L] L] L] L] L] L}
0.00 0.10 0.20 0,30 OE? 0.50 0.60
¢oncentration (pg/mi




A197199 1 response U84 chlorothalonil Tu acetonitrile waglu matrix (mango) NTEAUAIULTNTUFG)

Conc Peak area of Chlorothalonil
(pg/mL) in ACN in Mango
0.01 10906 8283
0.02 22611 16155
0.05 68239 50258
0.10 182138 111069
0.20 375106 215547
0.50 970598 572984

2.2 matrix effect

9711173 plot N384 chlorothalonil Tu solvent 1W3suisuiuns1Waas chlorothalonil Tu
uzalrafiaududy 0.01-0.50 pg/ml wudnfimnadudusindu chlorothalonil fiazaiely solvent 1%
response g9 wiiile chlorothalonil ag/lu matrix 219 response snihu solvent Fudlednsievinarinli
AAAMNAANEIAIN matrix Tufe 1AA matrix effect d1m3ulun1siasieRiniusunn chlorothalonil
wwdesUIsuifivuivarsarasunsgiuiiazansluiiie matrix (uzaa9) Seagldnanmsiinsesiiigniosds
Beni1 (5197 1, U 2 1dunsmlves chlorothalonil Tu solvent dsiildnanisnlude 1 linearity dau
sl chlorothalonil Tu matrix uzaiaald R =0.9996 wedunsavite 2 1du (13 Wvesatsazaney
1m3g7ulu ACN waznsvedasasateu1nsg by matrix vz & slope LAy wamedn matrix &

NARDNNTIASIZY  matrix match calibration curve

1200000 -
- E in ACN
1000000 y = 2E+06x - 18051
800000 - R?=0.9996
gBOOOOO | @ in matrix
%400000 4 E+06x - 6880.2
b R?=0.9996
200000 A
0 - L] L] L] L] L] L}
0.00 0.10 Ué%q]centrgtll’)gn (Ilgflqiﬂ? 0.50 0.60

JUN 2 AnudLUSTENINe response AUAMILINTUYEA chlorothalonil T ACN 7isgsiusineg
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2.3 Accuracy AMULNUVBIITAATIZH

NN recovery test U89 chlorothalonil TuNgsef 6 SLAUAMUTLTU  ANUTUTUAE 5

1%
v Y

%1 @fneie7s QUEChERS waziansanafilansiaiiasienne GC-MS/MS Auiain %recovery Wuin
average recovery 8g3¥1319 90-105 % (1151991 2) Faeglutriiveusulaves SANCO (2013) Afwunliiog
5891919 70-120%

A197199 2 %recovery, SD way %RSD U84 chlorothalonil Tu 1479 NTEAUAMUTUTUAIE

Spiked level %Recovery
(mg/kg) T1 T2 T3 T4 T5 mean SD | %RSD
0.01 110 104 104 101 105 105 3.3 3
0.02 113 110 124 116 99 112 9.0 8
0.05 102 88 101 100 106 99 6.7 7
0.10 93 97 87 99 99 95 4.9 5
0.20 93 91 108 84 83 92 10.0 11
0.50 96 79 92 92 91 90 6.4 7

2.4 Precision A21U89999956A1EH

Wunisihwanlagainnisvingn 5 911U recovery test 91nn1541 accuracy UMAIWAIMSAT SD WAy

L4

%RSD uAazAIIdudL Ty SANCO (2013) A1vunly %RSD 989330159609 <20% 933N153LA7Y

M8 QUECHERS lusgsiauagnsaadnsesinig GC-MS/MS Uls %RSD agening 3-11% (5797 2) Fadu

[
faA

929909158805 Ule  wEn9INITNTIATIEREE precision MuAana
2.5 linearity of working range
JunsAnwimaisanududuresasiunisnsiadmsieninduidunsanas il accuracy wag
precision 19115 plot graph 51314 response ¥99353LAT181  chlorothalonil Tuugiasiuanm
Wudu 7 0.01-0.5 mg/kg aglansulidunsedl R?=0.9999 Fevrswosnnudududldiuinueidmsunis

Wns1evisioly (M50 3, JUT 3)

11



A197199 3 response 983 chlorothalonil Tu matrix (mango) NS¥AUAMTUTUAIE

Conc response of Chlorothalonil in matrix
(mg/ke) 1 2 3 a4 5 Average SD
0.01 12424 11813 11740 11420 11813 11842.00 363.63
0.02 25655 24894 28055 26351 22445 25480.00 2060.01
0.05 57983 49940 57267 56437 59974 56320.20 3799.08
0.10 105691 | 109802 99124 111910 112642 107833.80 5569.12
0.20 211274 | 206044 | 245624 191173 188923 208607.60 22777.97
0.50 546425 | 450239 | 522979 | 523569 | 513446 511331.60 36241.34
600000 -
500000 -
400000 -
© 300000 - y =1E+06x + 4760.3
5 R*=0.9999
©.200000 -
%]
o]
= 100000 4
0 L] L] L] L] L] L]
0.00 0.10 0.20 0.30 0.40 0.50 0.60
concentration (mg/kg)

JUN 3 Anuduidunsewes chlorothalonil lusiegnsuzieiiaindaeds QUEChERS

2.6 Limit of quantitation, LOQ
= = Y v o = a ¢ a 9 d' Y v gy I3
Junsfinwianududuinganaunsadnssimusinals lnenenudutunldnegeuduniiy
Wntuiaailinn accuracy uay precision fiasllimugnaed wiugh eglunameeusuld launs spike
d@13a¥a1811m331U chlorothalonil aslufeg 1z ARadudy 0.01 meke 10 91 U NauesUTIIM

[

ﬁlﬁmﬁflmmm SD uay LOQ = 10SD dle SD=0.001 LOQ = 10x0.001 = 0.01 mg/ke ﬁqﬂu

LOQ=0.01 mg/kg (M157991 4)

12



2.7 Limit of detection, LOD

LOD Jupnududusgnuadisniniasaiunsa detect lanngn 91nn1sfine LOQ (m15797 4)

o1 SDx3 aglamn LOD = 0.003 mg/kg wadmsunsvaaestiusuiiunnudududuielvduladmsunis

n5193A51294 L8 39l LOD =0.005 me/kg Feaunsainldlag LOD #ren1snaaeusn lnenis spike

chlorothalonil Tua1sagang matrix 10 €1 inject GC-MS/MS wu3nAli response Fa1nnin control

dmfumameaesilitgal LOD lewinfiu 0.005 mg/kg

A1519% 4 LOQ LOD wae response fildannnsada chlorothalonil Tuszain

. Conc (mg/kg) Conc (mg/kg) Response
fime 0.01 (LOQ) 0.005 (LOD) 0.005 (LOD) Control
1 0.0110 0.0085 3716 28
2 0.0104 0.0104 4561
3 0.0104 0.0048 2089
a4 0.0101 0.0067 2959
5 0.0105 0.0064 2804
6 0.0082 0.0047 2079
7 0.0090 0.0065 2862
8 0.0089 0.0052 2299
9 0.0086 0.0039 1731
10 0.0082 0.0047 2050
Ave. 0.00953 0.00618 -
SD 0.001055 0.002 -
%RSD 11 32 -
LOQ= 10SD 0.010
LOD= 3SD 0.003

nan1snAaauANUllaueIlSIAsIEia1sRuRNA19UBd chlorothalonil Na@fnaNalee Nz lnelEIs

QUECHERS uay GC-MS/MS thanansnsaaguldfanisnad 5

13



A1999 5 method performance 983n153tA5129@1S chlorothalonil Tudleg1suzaiag

Linear range LOD LOQ
Pesticide Regression equation R?
(mg kg™) (mgke™)  (mgkeg?)
Chlorothalonil 0.01-0.5 y = 1x10% +4760.3  0.999 0.005 0.01

11. asUnan1vaaauazdolauauug

I1NNIINABELIENIITN1IMI1931A1294 chlorothalonil Tumziiuazuzaing sewinanis193333
Steinwandter fu QUEChERS waz32i19 matrix vesuzaafuasiuwasnisidonldiadesdiodmsunisnsim
AiAT1ZYTNe LC-MS/MS | GC-ECD way GC-MS/MS 33n15n52931a5189% chlorothalonil Tunysasitmanya
ﬁqmﬁaﬁ% QUECHhERS Tag/ld GC-MS/MS %ﬂlﬁﬁ’g%ﬂmml‘mﬁsﬂE]ﬁ%(method validation) 8 parameter
A9 lawn aaludunss linearity agjﬁmwm%’wﬁu 0.01-0.5 pg/ml  accuracy AINNUNUTBIIBLAY
recovery 8¢5¥1314 90-105% precision AUTiBeeiETiaszilaell %RSD 521319 3-11% Hr9A2Y
Dudunswesidnisiesient linearity of working range 8g5¥%114 0.01-0.5 mg/kg wardsnisile LoQ
WU 0.01 mg/kg thag LOD Ay 0.005 mg/kg 35n193tAs1zilaeld GC-MS/MS 1in matrix effect
asaratsuInsgualddmiunsiinseinuTuiuardesazatsly matrix lanevield matrix match

calibration curve 9nnsnagaumldlivesitannsaldduituasgule

12. mswanuIdelulduszlevi

1. 1dIBNINTIATIEIUENTTUTeWRIUURNTvengunuITeansiunnA1e nauidedngiiiunsinuns
UK. NIAWINTNEAST Ietaewiin method fivenissusatluseuu ISO/IEC17025

2. 4138M1snIRde e wns e uAnisludiugiiniald chlorothalonil 1ol

3. 0UB1RSEIUNAN BN SI9AT 1Y chlorothalonil Tuwzsiag
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LRUNTN 1 ANSANAGIDEN

Modified Steinwandter
(1985)

QuEChERS
(EN15662,2008)

Sample 25 ¢+ 0.05¢
l +50 ml acetone
Homogenized
+ 40 ml CH2Cl2
+ ~8 ¢ NaCl
Homogenized

¢

Sudlaldluriniussy sodium sulfate

v

AS89KY sodium sulfate

!

LUIUsHIms 50 ml
AnUSUINTAULN DU
Usuusunnslila 5 ml e ethyl acetate

Take aliquat 2ml \Wasy solvent tHu
acetonitrile

+300 mg MgSO,4

+200 mg PSA

+50mg Envicarb
Collect solvent lddusumIsnansazaie

CPRIAR

Sample 10 ¢+ 0.05¢
l + 10 mL ACN

Shake 1 min

+ 4g MgSQOq4

+ 1g NaCl,

+ 0.5¢ Na,Hcitrate

quasi“ydrate
+ 1g Nascitrate dihydrate
Shake and Centrifuge
Take aliquot 5 ml
+125 mg PSA
+750 mg MgSQO,
+50 mg GCB
Shake and Centrifuge
Collect solvent

Tdmsuwmssnasazaty feed
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