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1. HNUIIUIRY : ATYLATNAIUITEUUNITATIDIATIENUITYNITNAANIINITHNBATAY
UINTFIUEING
: Research and Development on Analytical System for Agriculture

Production Inputs.
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3. 5EYVBNINARDY : MsnsvaeuAUlylavedisiinTieyt arsiiuanans naueesnilunenls

(Organophosphorus) 8asnluAassu (Organochlorine) Twsnsess (Pyrethroid) Asutkas (Carbamate) Way
a1stesiumdnlsaiiy (Fungicide) Tungang dle viSeu uag Jena AI838015 QUEChERS wawinalia
lasuninnsmudaaininsunivemeslusinig am. 6

: Validation of QUEChERs with GC-MS/MS and LC-MS/MS method
for analyzed pesticide residue; organophosphorus, organochlorine, pyrethroid, carbamate,

and fungicide group in mango longan durian and mangosteen in the east of Thailand.
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AUnITuuaziauINITIN YRR 6
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5. UNANED
msnsadeuauldidvesiznaaeududsdfyiidosiuiiung Wewandliduiniznig
mmaauﬁﬁmﬂ%ﬁuﬁmmgﬂﬁamazmmzam NuUNIMAAoULAYUTH L NaNSaRAYDIRAd N YL
$udueglunamifiuanzaununnsgiuainaivesu fURnnseeniu QUEChERs (AOAC,2007.01)
Huithnseifignitauntusasdnisldfuogaunivans Wesnilinisiesesiasfiuandnaded
Funouflgssnuaglfaaiaiidvinasaneifisunsegs Iiasuutadld Tnegnitldnmsatndetu 14
fiaraeifissiafazanUiinnsildasegnniiianaldsouazgiinmeiiinnudasndy
wnTy wiegslsimutouinldlunsnegeuiewihnisnsisdeuruldldvesiinadeudewing
ANNANTAURDNINAADUTBIMBIUAURNII91NNaN19M319dauA Ul T ldvesiSnaaaunudn 35
QUEChERs fiauinuizausonistinageunivsuivaisiivanaianguessnluneanada
(Organophosphorus) 8asnluAassu (Organochlorine) Twsnsess (Pyrethroid) Asutis (Carbamate) Way
arsndivesiuidalsaity (Fungicide) Tungane dle Niseu uaz dina lngasiivandengueasnily
Woanesa Iinsesilaeiaies GC-MS/MS eniiu omethoate monocrotophos mevinphos pirimiphos
—ethyl JiAs1eilae LC-MS/MS naueasniluaaasulazlninsoss Iinszilag GC-MS/MS daungu
AU tazansiaiitasiumdnlsaiiy Apsizilag LC-MS/MS
wisimeswazadfildlunisnaaeuaiumuizauldun selectivity LOD LOQ accuracy
precision linearity rang H1uANMATIAMUA TaaAl LOD suaamamjuﬁ%mswﬂmmcﬁaq GC-
MS/MS &A1 LOD = 0.005 A1 LOQ = 0.01 ,329U99n153A Range = 0.01 — 4 mg/kg ﬁaumimj’mﬁ
Jpsreilaeiades LCMS/MS drwlng (seasideanuianalswuu) i LOD = 0.0005 A1 LOQ =
0.001 429U99N159A Range = 0.001 — 1 mg/kg
6. AN
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N33 INAge Ul
QUECHERS LU uisnaasunivfinwasUsuiuansiivandnanguengg Aldiuunsnane
QUECHERS (Quick, easy, cheap, effective, rugged, and save) #1809 35N 15NAdUANTHEANASIAY
Tinisadnnls@ivinazaiy buffered e unauLAe (Single-step buffered) Tuisnaasuilly
acetonitrile Wuaisanna way ddatieenainszuulagld MgSO, (Salting out liquid-liquid partition)

mandsludoumewaila dispersive-SPE Tagld PSA wag MgSO, 3NNUUNINITIATIZRAIBLATOL mass

spectrometry (MS)



7. A5awiunns

7.1 \a3asdiauazaunsal

=
LA23UD

1.

5.
6.
7.

Lﬂ%‘laﬂ LC-MS/MS, LC 1200 infinity series, MS triple quad 6460, Agilent

2. 130999 range 0.00001 ¢ f9 82 ¢ AMNaLSEAVATEN 5 AU
3.
4

L3879 range 0.5 ¢ 614 1,510 ¢ AMNAZLDUANATLYN 2 AW

a y a & a ay v . . 3 y
- wnsestunieanusIgeianunueunniile (Centrifuge refrigeratonaauiialunisiu

laitipand 4000 rpm
Freezer range 0 °C 09 -25 °C
AAIUANEMNAN range 4 °C fie 10 °C

sestlugneflngny food processor

Ya9/aunsal

1.
2.
3.

8.

9.

Volumetric flask, Class A au1d 5, 10, 25, 50, 100, 500 mL (Calibrated)
Volumetric pipette Class A au1a 1, 2, 5, 10, 50 mL (Calibrated)
Auto pipette 9u1n 1-10 pL, 10-100 pL, 100-1000 pL, 1-10 mL (Calibrated)

Centrifuge tube Teflon/PTFE {in@e aum 40-50 mL
Centrifuge tube ¥um 1.5 mL

Eppendorf tube YU 1 — 1.5 mL

Syringe WMAUIA 5 ¥se 10 mL

Syringe filter 9u1m 0.22 pum 25 mm ¥4 PTFE membrane

Auto sampler vial 2 mL

10.Zorbax Eclipse plus C-18 rapid resolution HD 2.1 x 150 mm 1.8 micron

7.2. @156

#151AA9 9
® Acetonitrile (CH3CN) LC-MS grade
® \Water (H,0) LC-MS grade
® Methanol (CH;0H) LC-MS grade
® Ammonium formate 99% (NH4HCO,) AR grade
® Formic acid 98-100% (CH,0,) AR grade
® Acetic acid glacial 100% (CH;COOH) AR grade
® Sodium acetate (CH;COONa) AR grade

® Magnesium sulfate (Mg,SO4) AR



® Primary secondary amine (PSA)

7.3, @13010331U

s
a

1. @1sunsgIuauuIgrsasseynsluiuses (Certificate)

Y 9

2. MIIAUATUINTHIY
Selddumnnasgudaitydnedemsunsgiu wasdafulrgniosmmdiuugii
VDIUTENRHER
NI3ENANTUIATIIU ATAsEIUATesUfURANTldUsENOUME a1snTsu 3

Y-

sustuststl

1. Stock standard solution mmmsﬁwﬁuga 1,000 pg/mL

2. Intermediate mixed standard solution a’ﬁmmg’lummLﬁmﬁuizﬁUﬂaN
duluaiduasazaneway 1olunns fortified v3e Tolunsdnmsen working standard

3. Working standard T m3uvih calibration curve wigldlumsnaaey

7.4. NMTATYUADES
1. 1héegnazaing fan MiFou Adadfesufiinig vinnsindaedas lneldfinyaa
wiadu 4 daw 1 2 dau asstutaiuduiugng anduilvdulvasdeaseniscdudes (Food
orocessor) tiieuzshafitundatmunlaluainvienvuzamuad Wiethiregslds lunsadleld
Sleamaieaniifuudouds
2. thieduagnindliduilodentu 95 10 + 0.1 ¢ frewrdosdameaion 2 dums 1d
aslu centrifuge tube (Teflon/PTFE) u1a 40-50 mL finthessymnelaviiog e
7.5. NMINAEDU
1. Weegnefita 10 + 0.1 ¢ iy 19% acetic acid Tu acetonitrile 10 mL neld auto-pipette
2. 193 sodium acetate 1 + 0.01 g LAz magnesium sulfate anhydrous 4 + 0.04 g
3 weilidniuseite antuiluegregrausdagld vortex mixer una 1w
4. 111U centrifuge A18 centrifuge refrigerator A1 A4 157 4000 rpm Wuaan
1y gaumgildlunistu Ty 25 °C
5. 44 Magnesium sulfate 150 mg wag PSA 50 mg adlu eppendorf tube
6. thansanasegnafinunsiniunislude 8.2.4 Usuas 1 mL agld auto pipette dneas

1u eppendorf tube 7o 8.2.5

7. wehlidntumieile antutiluwegagnawsalasly vortex mixer WWuan 30 sec
8. 111U centrifuge f8 centrifuge refrigerator A28A13L5Y 3000 rom Junan 1 undl

aaunnfinlalunistu laifiu 25 °C

9 Y



9. nsevansanameg1saslu vial 1.5 mL Iagld syringe aum 5-10 mL syringe filter a1
0.22 um 25 mm PTFE membrane

104 MUAAT 1LY R8RS GC-MS/MS wag LC-MS/MS

7.6. A nlun1Insdauauldlavesis
1. ANUTWNILLRIZN( Specificity / Selectivity)
A4A51294 Matrix blank U Spike matrix blank Tagld mass a1uanseii 1 ¥nisnageu
AULANIZLANZA
2. £379¢ddU Range
- 7NAd8yU Reagent blank, Sample blank way Fortified sample blank 881910y
5 aududusazl 91
- Plot graph #I9ANULINTUYOY Fortified sample blank (WAt x) iU Response
(Wnu'Y)
- fesantaiiludunse Ussdiudieanenn
3. N15%" Linearity
- AgdBU Reagent blank , Sample blank ey Fortified sample blank fiaududuy
nelu
- Range ¥8sMsVnday sgeen 5 mududuazeteon 3 4
- Plot graph $2#119ALIUTUYY Fortified sample blank (WnuX) U Response
(LAY Y) @379 Regression line tag d@uN1SaA0BLLTILEY (Linear regression

equation)

- Awaman duuseansnisinauls (Coefficient of determination : R?) 1nausinis
gaUsU > 0.995
4. f9998dU Accuracy
1. nadayU Reagent blank, Sample blank Wag Fortified sample fiszduaudud
Melurie nMsnedeulitdesnia 3 sEAUANIINTY ( Low , Medium, High) ag19taemy

WUIUAL 5 91 ANUITNAEBU

€

1. Sample+ Low concentration 5 91
2. Sample+ Medium concentration 5 %1
3. Sample + High concentration 5 %1

2. MAnaBreINansAdeu Fortified sample (X,) kazA1 Sample blank(X;)

3. Uszidiu Accuracy 91nA1 RecoveryUuiinAn % Recovery



% Recovery = (X, - X, )*100

C
el C = Anuutuvesasuinsguilisadludiodi
X, = anududuassanstuiiegiliifvasunsgiu
(Sample blank)
X, = ANuuTuRasundasuInsgIunialivasainfivans

URIZU

4. 1neunin158eu5y Recovery Tainausinvunlagyiluves AOAC Peer-Verified

Methods. Nov. 1993 @nuanSeit 1 fad

A15197 1 1nauah A1 Recovery §19890n1 AOAC Peer-Verified Methods. Nov. 1993

ANUIUTUYDS Analyte Recovery , %
100% 98-102
> 10% 98-102
> 1% 97-103
> 0.1% 95-105

100 ppm 90-107
10 ppm 80-110
1 ppm 80-110
100 ppb 80-110
10 ppb 60-115
1 ppb 40-120

5. INUYINISYRNSU Recovery #134 Analyte Recovery YDIENTANANAINY ISR

WaLe1dRIPNA1IIWDIMS(MIU CODEX) AIm157197 2



A15199 2 LNl A1 Recovery 9198913 CODEX

AMUTUTUVDY analyte Range of Mean Recovery
< 1 pg/kg 50-120 %
> 1 pg/ke < 0.01 mg/ke 60-120 %
> 0.01 mg/kg < 0.10 mg/kg 70-120 %
>0.10 mg/kg < 1 mg/ke 70-110 %
> 1 mg/kg 70-110

5 n993963U precision

1. nnd@au Reagent blank , Sample blank wag Fortified sample N5¥AUANLTLTY

MelugINIINAARUDENUBY 3 SEAUAINILTLTY (Low, Medium, High) AuLUNdY

Ay 5 s;j,;r]
1) Sample+ Low Concentration 5 Gg”l
2) Sample+ Medium Concentration 5 A
3) Sample + High Concentration 5 A

2. TUfnWan1sAgEeu ATUIMALREY X uag SD UaINan1vadau

3. AU % CV = % RSD

% RSD = SD_x 100

X

4. Useuiiu Precision taelyd HORRAT ( Horwitz' s ratio ) %15921n % RSD

HORRAT ( Horwitz' s ratio) = % RSD 210115 NAaD4Y
Predicted Horwitz RSD

Predicted Horwitz RSD Anailéiann Horwitz equation

Repeatability: RSD = 0.66 x 2 (1-0.5log )



LNEUINISERNSU
1. aanassrualaeluves Precision , % RSD 989 AOAC Peer-Verified Methods.

[

Nov. 1993 AIUANT17 3 Fail

A15797 3 1N % RSD 81989m13 AOAC Peer-Verified Methods. Nov. 1993

AMULINTUVDY Analyte RSD, %
Tudnagng
100% 1.3
10% 2.8
1% 2.7
0.10% 3.7
100 ppm 53
10 ppm 7.3
1 ppm 11
100 ppb 15
10 ppb 21
1 ppb 30

[

2. naTeensuAn HORRAT ( Horwitz' s ratio ) il
2.1. AOAC < 2
2.2. Codex , EU < 2
6. N1311A1 Limit of Detection (LOD)
LOD =3 SD
1. 331w Fortified sample blank %38 Fortified Sample fisgfuaududusiiotng
%ot 5 81 $19849M1 SANTE/11813/2017

2. 8udum1 LOD 910 Signal/Noise 98dusazdls > 3 S/N

3. A1 LOD = AUINTUNIATIEH

7. N1511A1 Limit of Quantitation ( LOQ)
A1 LOQ = 10 SD
1. 3w Fortified sample blank %38 Fortified Sample ffianududusi
2. AATH Fortified sample blank %13e Fortified Sample aehtios 5 91
3. AUINAT Accuracy Wag Precision INEIN1588USU Ao 1uN1sUSEIEY Accuracy

WaY Precision A1uU8 4 way 5



N15AIUNISNAEBU

A15199 1 N1SANTUNISTNAFBU AGLE 2559 De 2561

ERLLEGIL 2559 2560 2561
wiini EZUN aly 13l
IRy
3

Pesticide group Organophosphorus | Organophosphorus Organophosphorus

Organochlorine Organochlorine
pyrethroid Pyrethroid
Carbamate
Fungicide
pesile GC-MS/MS GC-MS/MS GC-MS/MS
LC-MS/MS

- AMATE T
1 A 2559 §is 30 fugngu 2561

v aov Ly =

WU UANs drinddeuasinuinisinunsiund 6 a.avUou 8.089 3.3uNYS

]

NANISNAABIAZIANTA
8.1. lgsnedeulnldinias GC-MS/MS uay LC-MS/MS luanmefimanzay fail
GC-MS/MS
Injector 250 © C

Flow Helium 1 mlU/min

Column RX 5 sil MS 8173 30 +1m5 ID 0.25 13, 0.25 Um

OVEN

Temp rate Hold Time
80 2 2
150 10 1 10
220 10 1 10
250 10 2 27
280 15 a4 34
300 20 1.67 37

320 40 2 39.5



LC-MS/MS
Solvent A
0.1 % formic acid + 5 mM ammonium formate luth (Water LC-MS grade)
Solvent B
100 % Acetonitrile

an51NSUAURUAIUBY solvent MURISIIN 2

A1519% 2 WARIERAIULAZONSINITIAAYRY solvent A hay B

Time (min)  Solvent A Solvent B Flow Max. Pressure Limit
(%) (%) (mL/min) (bar)
0.00 97.00 3.00 0.400 1000.00
3.00 97.00 3.00 0.500 -
4.00 80.00 20.00 0.600 -
7.00 60.00 40.00 0.400 -
35.00 50.00 50.00 - -
40.00 3.00 97.00 - -
45.00 97.00 3.00 - -
45.50 97.00 3.00 - -
Column

- ZORBAX Eclipse Plus C18 Rapid Resolution HD 2.1x150 mm 1.8-Micron
- ZORBAX SB-C18 Rapid Resolution HD 2.1x150 mm 1.8-Micron
- Poroshell 120 EC-C18 2.1x100 mm 2.7-Micron

Mass Triple Quad (QQQ)

Source: Source parameter $1UazLOYAAIUAITINT 2



dl o (% a L3 a I
13199 3 MS parameters @1113UN1TIATIEAFITNYANA

Type Condition
Inlet ESI with Agilent jet stream technology
Gas Temp. 300 °C
Gas Flow 5.00 L/min
Nebulizer 45.00 psi
Sheath Gas Temp. 250 °C
Sheath Gas Flow 11 L/min
Positive Capacity 3500

Nozzle voltage 500
37 nA
Chamber current 0.20 uA

8.2. wansnsiadeuauldlavedds Tia Selectivity LOD LOQ Accuracy Precision 1

15197 4 e linearity R2> 995



mswﬁ 4 wan1snegau LOD LOQ

[

araudl S18NNFINATIZN wiasdle LOD un./ | LOQ Range Accuracy (%) Precision
nn. an./nn. an./nn. LOQ L M H LOQ L M H
1 acephate GC-MS/MS 0.01 002 0.02-2 802 | 875 | 902 | 101 | 134 | 102 | 1.12 | 1.03
2 acetamiprid LC-MS/MS 00005 | 0001 | 0001-1 90.2 | 90.7 | 101.4 | 985 | 057 | 065 | 0.59 | 0.58
3 acetochlor GC-MS/MS 0.001 0005 | 0.005-1 985 | 81.0 | 97.6 | 101.3 | 0.63 | 0.74 | 0.46 | 0.86
a Alpha-endosulfan | GC-MS/MS 00005 | 0001 | 0001-1 86.4 | 87.6 | 883 | 89.1 | 080 | 091 | 0.74 | 0.79
5 alachlor GC-MS/MS 0.005 001 001-1 90.3 | 915 | 904 | 975 | 053 | 0.68 | 0.65 | 0.48
6 aldicarb LC-MS/MS 0.005 0.01 0.01-1 96.0 | 942 | 947 | 995 | 101 | 1.05 | 1.18 | 1.03
7 aldicarb-sulfone LC-MS/MS 0.005 001 0.01-1 98.6 943 | 99.6 | 948 | 1.07 | 1.00 | 135 | 1.29
8 aldicarb-sulfoxide | LC-MS/MS 0.005 001 0.01-1 786 | 804 | 943 | 1043 | 1.03 | 105 | 1.13 | 1.38
9 ametryn GC-MS/MS 0.005 001 0.01-1 893 | 865 | 879 | 848 | 089 | 071 | 0.74 | 0.83
10 | amitraz GC-MS/MS 0.005 001 0.01-1 90.1 | 89.7 | 953 | 905 | 0.74 | 057 | 0.63 | 0.61
11 atrazine GC-MS/MS 0.005 001 0.01-1 893 | 904 | 969 | 971 | 059 | 052 | 0.50 | 0.58
12 azinphos-ethyl GC-MS/MS 0.005 0.01 0.01-1 90.6 89.3 90.3 87.6 0.48 0.46 0.42 | 0.37
(Guthion ethyl)
13 azinphos-methyl GC-MS/MS 0.005 0.01 0.01-1 87.5 90.1 96.7 101.4 0.54 0.59 0.51 | 0.57
(Guthion)
14 azoxystrobin LC-MS/MS 0.0005 0.001 0.001-1 99.0 98.6 109.2 | 103.7 0.48 0.51 0.53 | 0.51




AUt $18A1SNATIZH wiasfle | LODun/ | LOQ Range Accuracy Precision
nn. un./nn. | An/nn. LOQ L M H LOQ L M H
15 Beta-endosulfan GC/MS-MS 0.0005 0.001 0.001-1 101.5 98.4 90.8 90.2 | 0.38 0.59 0.43 0.39
16 benomyl LC-MS/MS 0.001 0.005 0.005-1 98.7 90.6 90.4 99.3 | 0.57 0.53 0.56 0.51
17 bifenthrin GC/MS-MS 0.005 0.01 0.01-1 97.0 96.1 96.5 90.3 | 0.48 0.51 0.53 0.55
18 bromacil LC-MS/MS 0.005 0.01 0.01-1 96.0 99.7 101.4 | 103.6 | 0.57 0.53 0.64 0.58
19 buprofezin LC-MS/MS 0.005 001 001-1 90.7 91.5 92.8 939 | 0.74 0.81 0.84 0.65
20 butachlor LC-MS/MS 0.005 001 001-1 85.3 91.4 96.3 924 | 0.83 0.85 0.81 0.69
21 carbaryl LC-MS/MS 0.0005 0.001 0.001-1 90.7 94.8 975 | 101.7 | 0.74 0.85 0.75 0.63
22 carbendazim LC-MS/MS 0.001 0.005 0.005-1 87.4 88.0 98.9 97.1 | 0.58 0.53 0.59 0.61
23 carbofuran LC-MS/MS 0.005 0.01 0.01-1 79.3 98.1 87.4 98.3 | 0.67 0.75 0.63 0.68
24 carbofuran-3- LC-MS/MS 0.005 0.01 0.01-1 99.1 97.4 95.5 915 | 0.78 0.64 0.73 0.77
hydroxy
25 carbofuran-3-keto LC-MS/MS 0.005 0.01 0.01-1 97.8 102.0 101.4 | 100.5 | 0.68 0.63 0.62 0.74
26 carbosulfan LC-MS/MS 0.005 0.01 0.01-1 93.9 89.7 88.9 98.6 | 0.71 0.60 0.67 0.72
27 carfentrazone-ethyl | | coMS/MS 0.005 0.01 0.01-1 90.5 91.8 90.5 99.2 | 0.81 0.85 0.80 0.93
28 chlorfenapyr LC-MS/MS 0.005 0.01 0.01-1 91.3 95.6 91.3 | 101.5 | 1.04 0.85 0.62 0.86
29 chlorpyrifos GC/MS-MS 0.005 001 0.01-1 90.8 91.5 89.3 913 | 0.56 0.49 0.84 0.74
30 chlorpyrifos-methyl | Gc/MS-MS 0.005 001 0.01-1 89.5 97.1 98.4 | 100.7 | 0.86 0.45 0.87 0.71




AUt S18NNFINATIZN wiaedle LOD LOQ | Range Accuracy Precision
un./nn. | Un./nn. LOQ L M H LOQ L M H
31 coumaphos GC/MS-MS 0.005 0.01 0.01-1 773 80.6 81.3 86.5 1.43 0.93 0.98 091
32 cyfluthrin GC/MS-MS 0.005 0.01 0.01-1 104.1 105.2 1043 | 1015 | 1.03 1.46 1.64 1.10
33 cypermethrin GC/MS-MS 0.005 0.01 0.01-1 98.1 97.3 96.9 97.4 1.05 1.11 1.36 1.37
34 cyproconazole LC-MS/MS 0.005 0.01 0.01-1 80.3 85.4 81.1 80.6 0.76 0.89 0.85 0.79
35 deltamethrin GC/MS-MS 0.005 0.01 0.01-1 81.9 90.1 99.5 93.0 0.68 0.85 0.73 0.81
36 diazinon GC/MS-MS 0.005 0.01 0.01-1 89.0 87.7 88.5 89.1 0.74 0.68 0.98 0.76
37 dichlorvos GC/MS-MS 0.005 0.01 0.01-1 77.5 78.9 80.0 84.9 0.81 0.76 0.74 0.82
28 dicofol GC/MS-MS 0.005 0.01 0.01-1 89.0 87.5 88.6 89.7 0.67 0.65 0.69 0.53
29 dicrotophos GC/MS-MS 0.005 0.01 0.01-1 80.3 91.3 825 ]90.1 0.81 0.84 0.88 091
a0 difenoconazole LC-MS/MS 0.005 0.01 0.01-1 81.0 88.2 89.0 85.8 1.03 1.05 1.11 1.0
a1 dimethoate GC/MS-MS 0.005 0.01 0.01-1 90.0 101.4 1035 | 1024 | 0.88 0.74 0.57 0.81
a2 dimethomorph LC-MS/MS 0.005 0.01 0.01-1 91.3 90.8 91.0 89.9 0.70 0.81 0.71 0.77
a3 dinotefuran LC-MS/MS 0.001 0.005 | 0.005-1 88.9 83.1 85.2 86.7 0.76 0.95 0.87 0.78
a4 Endosulfan-sulfate GC/MS-MS 0.005 001 0.01-1 83.6 89.0 85.7 90.1 0.93 0.94 1.03 0.97
a5 EPN GC/MS-MS 0.005 0.01 0.01-1 90.1 89.3 78.3 90.1 0.86 0.78 0.93 0.83
46 | epoxiconazole LC-MS/MS | 0.005 001 | 0011 | 801 87.3 90.4 | 893 | 084 | 088 | 091 | 094
a7 ethiofencarb LC-MS/MS 0.005 0.01 0.01-1 96.3 92.9 84.8 90.0 0.40 0.67 0.75 0.81




o - . a4 LOD LOQ Accuracy Precision
QRIAN] FYNIIIIAINCH LAIBIUD Range
an./nn. | un./nn. LOQ L M H LOQ L M H

as | ethion COMSMS | 0005 | 001 0011 | 973 | 906 | 903 | 991 | 067 | 086 | 073 | 0.66
49 ethoprop(ethoprophos) | gc/Ms-MS | 0.005 0.01 0.01-1 90.4 91.3 927 | 93,5 | 0.88 0.83 0.79 | 0.81
50 etofenprox LC-MS/MS | 0.005 0.01 0.01-1 84.8 84.3 85.9 | 84.1 | 0.79 0.77 0.93 | 0.90
51 fenitrothion GC/MS-MS | 0.005 0.01 001-1 103.3 104.7 | 101.2 | 99.7 | 1.01 1.23 1.09 | 1.04
52 fenobucarb (Baycarb) LC-MS/MS | 0.005 0.01 0.01-1 76.5 76.4 773 | 882 | 097 0.91 0.99 | 093
53 Fenoxaprop- p ethyl LC-MS/MS 0.005 0.01 0.01-1 79.3 75.1 775 | 784 | 1.02 1.07 111 | 1.24
54 fenpyroximate (E) LC-MS/MS | 0.005 0.01 0.01-1 80.1 79.5 90.0 | 89.7 | 0.75 0.71 0.74 | 0.61
55 fenthion GC/MS-MS 0.005 0.01 0.01-1 90.5 91.3 99.7 | 98.2 | 0.89 0.91 0.76 | 0.68
56 fenvalerate GC/MS-MS 0.005 0.01 0.01-1 91.3 90.6 91.7 | 935 | 0.79 0.61 0.85 | 0.83
57 | fipronil Lemsms | 0005 | 001 0011 | 908 | 918 | 905 [ 916 | 060 | 072 | 081 | 0.94
58 hexaconazole LC-MS/MS 0.005 0.01 0.01-1 89.4 87.3 86.0 | 83.2 | 0.80 0.86 0.79 | 1.05
5o | imazalil LeMs/MS | 0005 | o001 0011 | 815 | 799 | 805 | 881 | 098 | 068 | 057 | 0.66
60 | imidacloprid Levsms | 00005 | 0001 | ooo11 | 804 | 891 | 865 | 873 | 087 | 077 | 091 | 0.65
61 | indoxacarb Levsms | 0005 | oot 0011 | 101.1 | 1014 | 1013 [109.2| 079 | 068 | 071 | 0.75
62 | ipconazole Lemsms | 0,005 0.01 0011 | 981 | 975 | 1014 | 990 | 063 | 081 | 071 | 0.60
¢3 | iprodione Levsms | 0005 0.01 0011 | 971 | 962 | 873 | 955 | 103 | 075 | 086 | 0.93
ca | iprovalicarb Levsms | 0005 0.01 0011 | 952 | 971 | 960 | 931 | 1.80 | 171 | 150 | 1.43




w4 - . i A LOD LOQ Accuracy Precision
GRIANT F1YNTTIAINSK tA3BIUBD Range
un./nn. | un./nn. LOQ L M H LOQ L M H
65 isoprocarb LC-MS/MS 0.005 0.01 001-1 | 1014 | 98.1 | 99.2 98.4 1.07 | 1.26 1.55 1.03
66 isoprothiolane LC-MS/MS 0.005 0.01 001-1 | 1035 | 994 | 98.1 97.3 082 | 0.78 0.79 0.92
67 lambda-cyhalothrin GC/MS-MS 0.005 0.01 0.01-1 983 | 948 | 937 94.8 091 | 0.85 0.83 0.97
68 malathion GC/MS-MS 0.005 0.01 0.01-1 89.1 | 95.1 | 920 96.3 0.79 | 0.81 0.87 0.81
69 mefenacet LC-MS/MS 0.005 0.01 0.01-1 90.2 | 924 | 953 101.3 | 0.59 | 0.61 0.63 0.56
70 mepanipyrim LC-MS/MS 0.005 0.01 0.01-1 94.4 | 957 | 97.2 98.6 0.68 | 0.95 0.95 0.67
71 metalaxyl LC-MS/MS | 0.0005 0001 | 0.001-1 | 89.6 | 79.0 | 81.7 923 0.85 | 0.74 0.69 0.69
72 methamidophos GC/MS-MS 0.005 001 0.01-1 90.3 | 98.1 | 964 93.1 0.76 | 0.83 0.40 0.86
73 methidathion GC/MS-MS 0.005 0.01 0.01-1 91.7 | 934 | 951 96.4 0.79 | 091 0.84 0.67
74 Methiocarb LC-MS/MS | 0.005 0.01 0.01-1 926 |935 |963 |975 0.80 | 0.92 0.87 0.81
(Mercaptodimethur)

75 methomyl LC-MS/MS | 0.0005 0.001 | 0.001-1 | 89.2 | 90.1 | 956 97.4 1.08 | 1.16 0.97 0.65
76 methoxychlor LC-MS/MS 0.005 0.01 0.01-1 89.4 | 88.6 | 89.0 92.5 0.82 | 0.85 0.88 0.71
77 Mevinphos (phosdrin) GC/MS-MS 0.005 0.01 0.01-1 90.1 | 955 | 97.8 100.6 | 0.77 | 0.80 0.94 0.77
78 monocrotophos(Azodrin) | GC/MS-MS | 0.005 0.01 001-1 | 770 | 769 | 896 102.7 | 081 | 0.88 | 091 0.94
79 omethoate GC/MS-MS 0.005 0.01 0.01-1 78.1 | 803 | 819 88.1 0.79 | 0.75 0.81 0.73
80 oxamyl LC-MS/MS 0.005 001 0.01-1 90.7 | 87.6 | 884 90.3 0.89 | 0.81 0.77 0.65




. o R . 4 a LOD LOQ Accuracy Precision
a1nUN IYNIIIAINSU AN Range

un./nn. | un./nn. LOQ L M H LOQ L M H
81 paclobutrazol LC-MS/MS 0.005 0.01 0.01-1 | 79.7 | 80.7 |813] 825 | 1.07 1.11 1.45 0.94
82 Parathion GC/MS-MS 751 | 774 | 789 | 903 | 0.99 | 0.81 0.70 0.68

(parathion-ethyl) 0.005 0.01 0.01-1

83 Parathion-methy! GC/MS-MS | 0.005 0.01 001-1 | 784 | 79.5 | 773] 891 | 057 | 081 | 0.86 0.83
84 penconazole LC-MS/MS 0.005 0.01 001-1 | 805 | 86.2 | 875 | 893 | 1.23 1.76 1.04 0.96
85 pencycuron LC-MS/MS 0.005 0.01 001-1 | 90.1 | 915 965 | 957 | 1.51 1.43 1.09 0.89
86 permethrin GC/MS-MS 0.005 0.01 001-1 | 875 | 894 |90.1| 87.0 | 0.61 0.67 0.63 0.50
87 Phenthoate (Fenthoate) GC/MS-MS 0.005 0.01 001-1 | 91.0 | 928 |93.0| 793 | 1.05 | 095 0.97 0.81
88 Phorate (Isothiorate) GC/MS-MS 0.005 0.01 0.01-1 | 80.7 | 889 |90.1| 924 | 1.43 1.30 0.92 0.97
89 phosalone GC/MS-MS 0.005 0.01 001-1 | 780 | 7748 | 79.4| 80.1 | 0.95 0.94 0.81 0.83
90 Phosmet (Imidan) GC/MS-MS 0.005 0.01 001-1 | 81.0 | 823 |846| 87.6 | 1.06 1.24 0.95 0.80
91 phosphamidon GC/MS-MS 0.005 0.01 0.01-1 | 90.1 | 923 | 947 | 958 | 1.09 | 0.80 0.84 0.78
92 picoxystrobin LC-MS/MS 0.005 0.01 0.01-1 | 80.5 | 81.4 |828 | 90.1 | 1l.64 1.07 1.81 0.99
93 pirimicarb LC-MS/MS 0.005 0.01 0.01-1 | 794 79.6 |80.1| 852 | 0091 0.95 0.97 0.82
94 pirimiphos-ethyl GC/MS-MS 0.005 0.01 0.01-1 | 80.1 | 817 |895]| 90.8 | 0.87 | 0.83 1.04 0.84
95 pirimiphos-methyl GC/MS-MS 0.005 0.01 001-1 | 903 | 915 |89.1| 934 | 1.05 0.97 0.93 0.81
96 prochloraz LC-MS/MS 0.005 0.01 001-1 | 89.0 | 786 |814 | 913 | 0.71 0.84 0.86 0.90
97 procymidone LC-MS/MS 0.005 0.01 001-1 | 769 | 803 |819 ]| 834 | 0.84 0.89 0.91 0.99




w4 - . i A LOD LOQ Accuracy Precision
GRIANT F1YNTIIAINSK LAIDIUD Range
an./nn. | Un./nn. LOQ L M H LOQ L M H
98 profenofos GC/MS-MS 0.005 0.01 0.01-1 | 90.7 | 813 | 905 | 91.6 | 0.89 0.76 0.85 0.70
99 promecarb LC-MS/MS 0.005 0.01 001-1 | 89.0 | 76.1 | 789 | 80.2 1.02 0.86 0.82 0.54
100 prometon LC-MS/MS 0.005 0.01 0.01-1 | 90.3 | 90.7 | 914 | 926 1.08 1.06 1.11 0.98
101 prometryn LC-MS/MS 0.005 0.01 001-1 | 87.4 | 889 | 903 | 96.1 1.45 0.99 0.75 0.95
102 propanil LC-MS/MS 0.005 0.01 001-1 | 78.1 | 90.4 | 885 92.7 0.85 0.82 0.91 0.68
103 propargite LC-MS/MS 0.005 0.01 001-1 | 80.4 | 815 | 834 | 879 | 098 0.75 0.89 0.49
104 propiconazole GC/MS-MS 0.005 0.01 001-1 | 89.1 | 80.4 | 752 | 77.6 0.79 0.85 0.69 0.81
105 propoxur LC-MS/MS 0.005 0.01 0.01-1 | 105.0| 909 | 104 | 107.1 | 091 0.85 0.89 0.93
106 prothiofos (prothiophos) GC/MS-MS 0.005 0.01 001-1 | 89.1 | 90.3 | 915 | 97.0 | 0.94 0.79 0.83 0.91
107 pyraclostrobin LC-MS/MS 0.001 0.005 0.005-1 | 76.0 | 89.2 | 875 | 899 | 081 0.90 0.95 0.94
108 pyrazosulfuron-ethyl LC-MS/MS 0.005 0.01 001-1 | 90.1 | 943 | 869 | 904 | 0.72 0.76 0.79 0.96
109 pyridaben LC-MS/MS 0.005 0.01 001-1 | 89.6 | 854 | 90.1 | 919 1.03 0.99 0.94 0.97
110 ptriproxyfen LC-MS/MS 0.005 0.01 0.01-1 | 80.1 | 83.7 | 885 | 98.6 1.02 0.97 0.69 0.89
111 quizalofop-methyl LC-MS/MS 0.005 0.01 0.01-1 | 90.8 | 101.5]103.4 | 102.7 | 0.70 0.86 0.98 0.59
112 quizalofop-P-ethyl LC-MS/MS 0.005 0.01 001-1 | 91.0 | 923 | 905 | 916 | 0.83 0.96 0.72 0.71
113 spiromesifen LC-MS/MS 0.005 0.01 001-1 | 89.4 | 90.1 | 926 | 934 | 0.79 0.98 0.68 0.86




$18N15LATIZN LOD LOQ Accuracy Precision
aaui wiasfie | wn/nn. | wn/nn. | Range | LOQ | L | M H |LoaQ| L M H
114 tebuconazole LC-MS/MS 0.005 0.01 001-1 |101.6 1053 | 98.1 | 99.6 |198 | 1.04 1.65 1.30
115 tebufenoxide LC-MS/MS 0.005 0.01 001-1 | 105.6| 89.5 | 88.0 | 91.0 | 0.90 | 0.89 0.86 0.89
116 tebufenpyrad LC-MS/MS 0.005 001 001-1 |103.3|101.5| 1082 | 109.1 | 0.97 | 1.01 0.68 0.75
117 temephos GC/MS-MS 0.005 0.01 001-1 | 89.1 | 96.0 | 86.1 | 905 | 0.85| 0.83 | 0.89 0.81
118 tetraconazole LC-MS/MS 0.005 0.01 001-1 | 902 | 918 | 974 | 985 | 0.69 | 0.79 0.72 0.86
119 tetradifon GC/MS-MS 0.005 0.01 001-1 | 89.3 | 80.6 | 88.0 | 97.3 | 051 | 0.46 | 0.78 0.61
120 tetramethrin GC/MS-MS 0.005 0.01 001-1 | 905 | 90.7 | 91.2 | 936 | 089 | 093 | 0.71 0.75
121 thiabendazole LC-MS/MS 0.005 0.01 001-1 | 89.0 | 79.4 | 987 | 951 | 0.84 | 093 | 0.83 0.73
122 thiacloprid LC-MS/MS 0.005 0.01 001-1 |101.8 |109.1| 893 | 905 | 0.83 | 0.84 | 0.89 0.73
123 thiamethoxam LC-MS/MS 0.005 0.01 001-1 | 906 | 91.5 | 923 | 96.0 | 0.78 | 0.81 0.82 0.86
124 thiobencarb LC-MS/MS 0.005 0.01 001-1 | 914 | 928 | 915 | 920 | 0.81 | 0.87 0.83 0.73
125 thiodicarb LC-MS/MS 0.005 0.01 001-1 | 89.2 | 90.1 | 935 | 96.7 | 0.83 | 0.76 0.78 0.63
126 triadimefon LC-MS/MS 0.005 0.01 001-1 | 904 | 91.3 | 90.6 | 91.0 | 091 | 0.80 | 0.67 0.61
127 triadimenol LC-MS/MS 0.005 001 001-1 | 895 | 91.4 | 925 | 89.6 | 0.61 | 0.87 | 0.72 0.74
128 triazophos GC-MS/MS 0.005 0.01 001-1 | 805 | 814 | 984 | 97.1 | 1.04 | 080 | 0.83 0.82
129 tricyclazole LC-MS/MS 0.005 0.01 001-1 | 1058 |104.2| 90.8 | 101.8 | 0.97 | 0.86 | 0.84 0.71
130 trifloxystrobin LC-MS/MS 0.005 0.01 001-1 | 1016 | 985 | 973 | 935 | 0.79 | 0.81 0.98 0.78
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