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Abstract

Method validation of the pesticide residue analysis in fruit and vegetable method were
studied. The compounds of bromfenvinfos-methyl, bromfenvinphos, bromophos-ethyl,
bromophos-methyl, carbophenothion, chlorfenvinphos, chlorthiophos, coumaphos, edifenphos,
ethion, fenamiphos, fenchlorphos, fenthion, iodofenphos, leptophos, malathion, methacrifos,
profenofos, prothiofos, sulfotep, sulprofos, tebufos, tetrachlorvinfos and tolclofos-methyl were
selected for analysis by QUEChERS extraction and cleanup method and detected with GC-
MS/MS instrument. Mango sample were chosen to represent the low fat and low chlorophyll
sample. The study shown that the analysis method for the mentioned compounds were
suitable with the recovery within 74-118% with overall of RDS less than 20%
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1. @5Adl
1.1 mimmgﬁufmqﬁﬂwmimwm: Dr. Ehrenstorfer
1.2 Magnesium sulfate anhydrous
1.3 Sodium chloride
1.4 Sodium citrate dihydrate
1.5 Di-sodium hydrogen citrate sesquihydrate

1.6 Ultra-residue reagent toluene



1.7 Ultra-residue reagent ethyl acetate

Single standard stock solution L@%EJ@JI@stz'jl’aammsgmi’mqﬁﬁw%mmﬂizmm 10 mg Ingld
A3netanNanden 5 funis thunazansly 10 ml toluene @ GC/MS mixed standard stock
solution AziesEulagaraty 1 ml ¥a3a5u19IgIULsaZalY 100 ml ethyl acetate wawtioanssaluau
Taanuidady 0.5 ug/ml, 1.00 ug/ml waz 2.00 ug/ml  Matrix-matched mixed standards agin3es
Tngi mixed standard solution ALINTY 10 ug/ml Ui 10 ml wdsaelulasiausgisdiaau
oUW wauunazaneie blank extract v8suzdag uldUTuias 10 ml wdhuideaaeauls
arudududmivlinu asaraemnsgiui single uaz mixed anfiulilugifuiignmnd 20 C uay
WNANLE

Tunsanwedell dlovhmsamadmsesiasiivanddaeatingeda QUEChERS wavmsaadne
GC-MS/MS  wudmsaaldwuansfiwandisly Blank samples fithuldlunisvaaesiludiwesnis

7AABINSNAABUUIEANTNINYDIID warlun15¥i1 matrix-matched standards

2. NILATBUAIDYNY

2.1 Homogenize A19819u249US10 500 g

2.2 Fareeauszanas 10 ¢ 7 homogenize w&vadlu 50 ml Teflon® centrifuge tube.

2.3 /1 10 ml acetonitrile (ACN) wdelagly vortex mixer 1Wuszeziian 1 und

2.4 %3 4 ¢ magnesium sulfate anhydrous (MgSQ,) 1 g sodium chloride (NaCl) 1 ¢ sodium
citrate dihydrate (C4HsNazO,*2H,0) waz 0.5 ¢ di-sodium hydrogen citrate sesequihydrate
(CeHNa,0-*1.5H,0) wahluwgnsiufisnonios vortex mixer 1uan 1 undi

2.5 fhogsiisirndunsnazifinansazats 6 N NaOH 600 pl titeliiléien pH aglutag 5-5.5

2.6 Centrifuge ansazanefianald finnudisau 3500 rpm Juian 3 wii

2.7 Aliquot ansazarediulalsuing 6 ml 1dlu 15 ml Teflon centrifuge tube 7id 150 mg
PSA W&z 950 mg MgSO,

2.8 Centrifuge ansavanediaiala” finnandaseu 3500 rom Wuwan 3 wi

2.9 teasazareiiainlilaly autosampler vial fiflansazans 5% formic acid 15 pl (e

ansazaneNanalainnIsaaefi)

3. NNSATINIATIEN



nMsaTTnsgRansivandegldiededielunsnsalnseife (Adlent Technologies) GC-
MS/MS. Tdmadutlatin HP 5MS (30 m x 0.25 mm i.d.) (Agilent Technologies, USA) fused silica
capillary column FiflvunAuuveaiidy 0.25 um  wayldBideandu carrier gas 7i constant
pressure kagyinn1susumuauyniulagldlusunsy RT-Lock

dn1euad GC

Column: Agilent J&W DB-5ms, 30 m x 0.25 mm, 0.25 um

Inlet: Split/Split less

Inlet liner: Splitless, single taper, Ultra Inert liner with glass wool

Carrier: Helium

Inlet pressure: 36 psi (constant pressure mode) 5¥¥#1195U, 1 psi 531319 backflush
Inlet temp: 280 C

Inj vol: 1uL

Purge flow to split vent: 30 mL/min at 0.75 min

Gas saver: On (20 mL/min at 2.0 min)

Oven temp: 70 C (1 min)

50 C/min to 150 C (0 min)

6 C/min to 200 C (0 min)

16 C/min to 280 C (5.5 min)
Capillary flow: Back flushing e retention gap

Retention time locking: Chlorpyrifos-methyl locked #ivaan 16.593 min

#N18UBY Mass Spectrometer

Spectrometer: Triple Quadrupole
Mode: Electron Impact
Transfer line temp: 280 C

Solvent delay: 2.3 min

Source temp: 300 C

Quadrupole temp: Q1 uay Q2 =180 C

4. nMsnsvdeuaulelauesis (Validation Study)

ATIVIATILVENTRYANA19VBSID QUEChERS Taaidentvuriradumunuvenald nsnsiadeu
A1 Accuracy W@y Precision 2gWa1304197nA7 recovery YanIVRdeUTiiinsign 10 91 fegriou
mMInstesiziasiing spike Midkiagnetion 30 wiideudunisadaiieliingdunsiomansinens

wnsnauinlueglusilonssing
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AATILAF0E19NTINT spike AszAUAMITNTY 0.01, 0.1 wag 0.5 un/nn. waz calibration
curve aglugae 0.05, 0.01, 0.1 waz 0.5 un/nn. Fmnsalansmndanududunsauinnil R?=0.995

AIANENNTNVRINTIATIZN Recovery denaglutig 74 fs 118 % anudilauandlunisiei 1

M990 1 LaARINaNITIATIEVASEANATS, Limit of Detection (LOD), Limit of Quantitation (LOQ),

RSD, Recovery e MRM transitions

Pesticide RT(min) | LOD LOQ RSD(%) | Rec(%) | Quant CE(V) | Qual CE(V)
Methacrifos 10.00 0.0089 | 0.01 12.5 94 125579 | 6 180>93 | 8
240>180 | 10
Sulfotep 12.49 0.0007 | 0.025 | 9.7 93 202>146 | 10 322>146 | 23
322>202 | 10
Terbufos 13.66 0.0085 | 0.0257 | 12.6 87 231>129 | 23 231>175 | 12
231>203 | 8
Tolclofos-methyl 15.17 0.0017 | 0.0122 | 7.5 110 265>250 | 10 267>252 | 10
265>93 | 25
Fenchlorphos 15.41 0.0057 | 0.0135 | 16 87 285>270 | 11 285>240 | 23
287>272 | 11
Malathion 15.93 0.0095 | 0.0105 | 11.2 92 127>99 | 6 173>99 | 13
173>127 | 6
Fenthion 16.15 0.044 | 0.013 | 13.4 110 278>109 | 18 279>169 | 17
278>125 | 22
Bromophos-methyl 16.60 0.0014 | 0.0023 | 18.0 89 331>316 | 13 329>314 | 13
331>286 | 26
Chlorfenvinphos 1 16.87 0.0059 | 0.0135 | 10.1 110 267>159 | 15 323>267 | 10
295>267 | 5
Bromfenvinphos-methyl | 17.13 0.0229 | 0.0757 | 15.7 87 295>109 | 15 109<79 5
295>93 | 10
Chlorfenvinphos 2 17.13 0.0050 | 0.0115 | 13 97 267>159 | 15 323>267 | 10
295>267 | 5
Bromophos-ethyl 17.58 0.0067 | 0.0115 | 16.9 87 359>303 | 17 357>301 | 15
331>303 | 8
Tetrachlorvinphos 17.74 0.0076 | 0.0110 | 15.7 110 331>109 | 20 333>109 | 17
331>79 | 30
Fenamiphos 17.98 0.0055 | 0.0112 | 11.9 84 303>195 | 8 217>202 | 9
303>154 | 15
Bromfenvinphos 17.98 0.0091 | 0.0105 | 16.1 I 323>267 | 10 267>159 | 15
325>269 | 10




lodofenfos 18.10 0.0066 | 0.0117 | 13.1 86 377>362 | 15 377>322 | 30
377>93 | 34
Prothiofos 18.15 0.0086 | 0.0103 | 17.9 78 309>239 | 15 267>239 | 8
267>221 | 16
Profenofos 18.22 0.0078 | 0.0116 | 14.6 79 337>267 | 13 339>269 | 13
339>188 | 30
Chlorthiophos 1 18.94 0.0096 | 0.0150 | 19.0 88 257>239 | 12 257>165 | 26
257>193 | 16
Chlorthiophos 2 19.12 0.0084 | 0.0132 | 16.4 7 257>239 | 12 257>165 | 26
257>193 | 16
Ethion 19.32 0.0077 | 0.0125 | 14.6 76 153>97 | 10 231>129 | 24
231>175 | 10
Chlorthiophos 3 19.40 0.0068 | 0.0118 | 17.6 89 257>239 | 12 257>165 | 26
257>193 | 16
Sulprofos 19.58 0.0098 | 0.0108 | 13.5 87 156>141 | 13 322>156 | 8
322>97 | 24
Carbophenothion 19.78 0.0078 | 0.0112 | 14.3 87 125597 | 6 342>157 | 10
199>143 | 10
Edifenphos 19.88 0.0078 | 0.0114 | 16.9 78 173>109 | 8 109>65 | 13
310>109 | 29
Leptophos 21.94 0.0068 | 0.0110 | 14.5 92 171>77 | 18 171>124 | 8
377>269 | 37
Coumaphos 23.40 0.0086 | 0.0128 | 17.6 78 210>182 | 10 362>109 | 17
362>226 | 13

Nan151ATzATlalunnsedl 1 e Recovery wavnanisAiwaas RSD wldlunisiuaas Limit
of Quantitation (LOQ) Inag1sdsandafnunves SANCO European SANCO Guideline (Commission
of the European Communities, 2006)filéifuunliin fn Recovery fotaglurie 70 fi4 120% uay
RSD dasfiAnsinnga 20%
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NNANITNAaRIANTaaTUlI N139TIVIATIEIY LT UTINMEN TR YANAN9RIETD
QUEChERS annsohundudnmadennilslunisadnansfivanda bromfenvinfos-methyl,
bromfenvinphos, bromophos-ethyl, bromophos-methyl, carbophenothion, chlorfenvinphos,
chlorthiophos, coumaphos, edifenphos, ethion, fenamiphos, fenchlorphos, fenthion,

iodofenphos, leptophos, malathion, methacrifos, profenofos, prothiofos, sulfotep, sulprofos,
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