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Abstract This study was undertaken to investigate the extent of pesticide contamination in washed and
distributed agricultural products. A total of 85 items sold in large retail stores and online from March to
November 2023, including fruits (32), vegetables (47), potatoes (1), tree nuts and seeds (1), and processed
foods (4), were analyzed for 471 types of pesticides. Although no agricultural products exceeded the
maximum residue limit (MRL), a high detection rate (80.0%) of pesticide residues was observed in pome
fruits, as well as berries and other small fruits. Among stalk and stem vegetables, residual pesticides were
detected in 100% of Welsh onion products. Trace amounts of Fluopyram, a fungicide, and Dinotefuran, an
insecticide, were detected in one processed food item categorized as fresh-cut.. Although some products did
not exceed the MRL, there are cases where multiple types of pesticides were detected in a single agricultural
product (washed apple and frozen chili pepper). As such, a management plan for the detection of all
pesticides is necessary.
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Table 1. Classification and information of processed agricultural products

Main

Collection point Distribution temperature (°C)

Sub-category No.
category Market Internet 15~25 0~10 -18>
Pome fruits 5 5 2 2 1
Fruits Stone fruits 1 1
(32) Berries and other small fruits 15 11 15
Assorted tropical and sub-tropical fruits 11 6 6 5
Flowerhead brassicas 3 3
Leafy vegetables 1 1 1
Vegetables Stalk and stem vegetables 14 11 3 1 6 7
(47) Root and tuber vegetables 19 17 2 1 14 4
Fruiting vegetables, cucurbits 6 4 2 2 4
Fruiting vegetables, other than cucurbits 4 4 1 3
Potatoes - 1 1
grfg%z::jss Peanut or Tree nuts 1 1 1
Others Processed food 4 4 4
Total 85 66 19 5 32 48
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Table 2. Classification of 471 pesticides for analysis

A€ %
o} ol AREE B4 A12ke Acetonitrile (ACN) (LC-MS
Grade) (Fisher Chemical, Geel, Belgium)®]3Z, LC-MS/MS

- BIOX] - RZA - YRR - )

F5724 (Kemidas, Gyoenggi-do, Korea)yS AM-3}%1

Classification GC-MS/MS (248) LC-MS/MS (223)
(92) Aldrin&Dieldrin, Aramite, Aspon, BHC (a, B, (97) 2,3,5-Trimethacarb, 3,4,5-Trimethacarb,
8), BHC (Lindane,gamma), Bifenthrin, Bromophos- ~ Acephate, Acetamiprid, Aldicarb, Allethrin,
ethyl, Bromophos-methyl, Bromopropylate, Bupro- Azamethiphos, Azinphos-methyl, Bendiocarb, Ben-
fezin, Cadusafos, Carbophenothion, Chlorbufam, zoximate, Bistrifluron, Butocarboxim, Carbaryl,
Chlordane (cis, trans), Chlorethoxyfos, Chlorfenapyr, =~ Chlorantraniliprole, Chlorfenvinphos (E,Z), Chlorflu-
Chlornitrofen, Chlorobenzilate, Chlorpyrifos, azuron, Chlorobenzuron, Chloroxuron, Chromafe-
Chlorpyrifos-methyl, Chlorthion, Coumaphos, nozide, Clofentezine, Clothianidin, Crotoxyphos,
Cyanophos, Deltamethrin (Tralomethrin), Dialifos Crufomate, Cyantraniliprole, Cyclaniliprole, Cyclo-
(Dialifor), Diazinon, Dichlofenthion, Dicofol, Dicro-  prothrin, Cyenopyrafen, Cyflumetofen, Demeton-S-
tophos, Dimethylvinphos (E,Z), Dioxathion, Endosul-  (sulfone, sulfoxide), Disulfoton (sulfone, sulfoxide),
fan (o, 3, sulfate), Endrin, EPN, Ethion, Ethoprophos,  Demeton-S-methyl, Demeton-S-methyl-sulfone,
Etoxazole, Fenchlorphos, Fenitrothion, Fenobucarb, Dichlorvos, Diflubenzuron, Dimethoate, Dinotefuran,
Fenothiocarb, Fenpropathrin, Fenson, Fenthion, Emamectin benzoate (B1a), Ethiofencarb, Etofen-
Fipronil, Fluacrypyrim, Flucythrinate (Iso1,2), Fluen-  prox, Etrimfos, Fenamiphos, Fenazaquin, Fenoxy-
sulfone, Flumetralin, Fonofos, Formothion, Hepta- carb, Fenpyroximate, Fensulfothion, Flonicamid,
chlor, Heptenophos, Hexythiazox, Indoxacarb, Flubendiamide, Flufenoxuron, Flupyradifurone,
Insecticide Isazofos, Isofenphos, Isofenphos-methyl, Isoprocarb, ~ Fluxametamide, Fosthiazate, Hexaflumuron, Imicy-
(189) Methidathion, Methoxychlor, Methyltrithion, MGK-  afos, Imidacloprid, Isoxathion, Lufenuron, Malaoxon,
264, Nonachlor (cis, trans), Parathion-ethyl, Para- Malathion, Mecarbam, Mephosfolan, Metaflumizone
thion-methyl, Permethrin (cis, trans), Perthane, (E,Z), Methamidophos, Methiocarb, Methoxyfe-
Phenthoate, Phosalone, Phosmet, Phosphamidon nozide, Metolcarb, Mevinphos, Monocrotophos,
(E,Z), Piperonyl butoxide, Pirimicarb, Pirimiphos- Nitenpyram, Omethoate, Oxamyl, Oxydemeton-
ethyl, Pirimiphos-methyl, Profenofos, Propetamphos,  methyl, Phenothrin (cis, trans), Phorate (oxon, oxon-
Prothiofos, Pyraclofos, Pyridalyl, Quinalphos, Sila- sulfone, oxonsulfoxide, sulfoxide), Phosfolan,
fluofen, Spiromesifen, Tebufenpyrad, Tebupirimfos, =~ Phoxim, Promecarb, Propoxur, Pyflubumide,
Tefluthrin, Tetrachlorvinphos, Tetradifon, Thiometon,  Pyflubumide—NH, Pyridaben, Pyridaphenthion,
Thionazin, Triazophos Pyrifluquinazon, Pyrimidifen, Spinetoram, Spinosad
(SpinosynA+SpinosynD), Spirodiclofen, Sulfoxaflor,
Sulprofos, Tebufenozide, Teflubenzuron, Terbufos
(oxon, oxon sulfone, oxonsulfoxide, sulfone, sulfox-
ide), Tetraniliprole, Thiacloprid, Thiamethoxam,
Tolfenpyrad, Triazamate, Trichlorfon (Dichlorvos),
Triflumuron, Vamidothion, XMC, Methomy] (thiodi-
carb)
(71) Azaconazole, Benodanil, Boscalid, Bupirimate,  (54) Ametoctradin, Amisulbrom, Azoxystrobin,
Carboxin, Chloroneb, Chlozolinate, Cyflufenamid, Benalaxyl, Benthiavalicarb-isopropyl (R,S), Bixafen,
Cyprodinil, Diclobutrazol, Dicloran, Diethofencarb, Carbendazim, Carpropamide, Cyazofamid, Cymox-
Difenoconazole, Diniconazole, Diphenylamine, anil, Cyproconazole, Dodine, Ethaboxam, Famoxa-
Epoxiconazole, Etaconazole, Etridiazole, Fenami- done, Fenhexamid, Ferimzone (E,Z), Fluazinam,
done, Fenarimol, Fenbuconazole, Fenfuram, Fenox- Fludioxonil, Fluopicolide, Flusulfamide, Flutolanil,
anil, Fenpropimorph, Fenpyrazamine, Fluopyram, Flutriafol, Hexaconazole, Imazalil, Imibenconazole,
Fluquinconazole, Flusilazole, Flutianil, Fluxapy- Iprovalicarb, Mandestrobin, Mandipropamid, Mefen-
roxad, Phthalide, Ipconazole, Iprobenfos, Isoprothio-  trifluconazole, Metconazole, Metominostrobin,
Fungicide lane, Isopyrazam, Isotianil, Kresoxim-methyl, Metrafenone, Ofurace, Orysastrobin, Oxathiapiprolin,
(125) Leptophos, Mepanipyrim, Mepronil, Metalaxyl, Oxycarboxin, Pencycuron, Picarbutrazox (TZ-1E),

Myclobutanil, Nitrothal-isopropyl, Nuarimol, Oxa-
dixyl, Penconazole, Penflufen, Pentachlorobenzoni-
trile, Penthiopyrad, Picoxystrobin, Procymidone,
Propiconazole, Pyracarbolid, Pyrazophos, Pyrifenox,
Pyrimethanil, Quinoxyfen, Quintozene, Sime-
conazole, Spiroxamine, Tebuconazole, Tecnazene,
Tetraconazole, Thifluzamide, Tolclofos-methyl, Tri-
adimefon, Triadimenol, Trifloxystrobin, Triflumizole,
Vinclozolin, Zoxamide

Probenazole, Propamocarb, Proquinazid, Pydiflu-
metofen, Pyraclostrobin, Pyraziflumid, Pyribencarb,
K1E-9749, Pyriofenone, Pyroquilon, Sedaxane (cis,
trans), Tebufloquin, Tebufloquin M1, Thiabendazole,
Tiadinil, Tricyclazole, Triticonazole, Valifenalate
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Table 2. Continued

Classification GC-MS/MS (248) LC-MS/MS (223)
(75) Alachlor, Allidochlor, Ametryn, Anilofos, Atra-  (66) Bensulide, Benzobicyclon, Bromacil, Cafen-
zine, Benfluralin, Benfuresate, Benzoylprop-ethy, strole, Carbetamide, Chloridazon, Chlorotoluron,
Bromobutide, Butachlor, Butafenacil, Butralin, Butyl- Clomeprop, Cyanazine, Cycloate, Diclosulam,
ate, Chlorflurenol-methyl, Chlorpropham, Chlorthal-  Diuron, Dymron, Esprocarb, Fenoxaprop-ethyl, Fen-
dimethyl, Cinmethylin, Clomazone, Cyprazine, trazamide, Flufenacet, Fluometuron, Flupoxam, Flu-
Desmetryn, Diallate, Dichlobenil, Dichlormid, Diclo-  ridone, Fluthiacet-methyl, Fomesafen, Hexazinone,
fop-methyl, Diethatyl-ethyl, Diflufenican, Dimepip-  Ipfencarbazone, Isoproturon, Isoxaben, Lenacil, Lin-
erate, Dimethachlor, Dimethametryn, Dimethenamid,  uron, Mefenacet, Metamifop, Metamitron,
Dinitramine, Diphenamid, Dithiopyr, EPTC, Ethal- Methabenzthiazuron, Metobromuron, Napropamide,
Herbicide fluralin, EFhoﬁJmesate, Fenclorim, Flamprop-isopro- Nebu?on, Norea (N oruron), Norflurazon, Oryzalin,
(141) pyl, Fluazifop-butyl, Fluchloralin, Flufenpyr-ethyl, Oxadiargyl, Oxaziclomefone, Pebulate, Penoxsulam,
Flumioxazin, Fluorochloridone, Indanofan, Iso- Phenmedipham, Picolinafen, Piperophos, Prosulfo-
propalin, Isoxadifen-ethyl, Mefenpyr-diethyl, Metho-  carb, Pyraclonil, Pyrazolate (= pyrazolynate), Pyra-
protryn, Metolachlor, Metribuzin, Monolinuron, zoxyfen, Pyribenzoxim, Pyributicarb, Pyrimisulfan,
Oxadiazon, Oxyfluorfen, Pendimethalin, Pentoxaz- Quinoclamine, Saflufenacil, Secbumeton, Sethoxy-
one, Pretilachlor, Prodiamine, Profluralin, Prometon,  dim, Simazine, Sulfentrazone, Tebuthiuron, Tepral-
Prometryn, Propachlor, Propanil, Propazine, Propiso-  oxydim, Terbuthylazine, Thenylchlor, Thiazopyr,
chlor, Propyzamide (Pronamide), Pyraflufen-ethyl, Thiobencarb, Triafamone, Vernolate
Pyriftalid, Pyriminobac-methyl (E,Z), Simetryn, Ter-
bacil, Terbumeton, Terbutryn, Tri-allate, Tridiphane,
Trifluralin
Acaricide (6) Chlorbenside, Chlorfenson, Chloropropylate, -
©6) Chlorthiophos, Halfenprox, Sulfotep
Growth regulator %4) Ethychlozate, Paclobutrazol, Prohydrojasmon, (6) Benzyladenine, 6—Be;n;y1 aminop'urine, Forchlor-
(10) ropham fenuron, Inabenfide, Thidiazuron, Tribufos,

Uniconazole

o]5% ZAol= Methanol, Water, Ammonium formate
(LC-MS Grade, sigma-aldrich, St. Louis, MO, USA)%} Formic
acid (LC-MS Grade, Thermo, Czech republicyS- AMS-3}3AT}
F= 9 AA9] QuEChERS Kit (CHROMAtific, Heidenrod,
Germany)E ARESIATE F&o] AREE Kitle Aol
MgSO, 4 g, NaCl 1 g, Na,HCit-1:5H,0 0.5 g, Na;Cit-2H,0
1 g &R =AY, BAL Kits MgSO.# primary
secondary amine (PSA)°] &3 A &S ARSI TH

H AU
L —od
HEZTA ThEEF ThIE A A2l weh 24 7

4,000 rpmoi|A]
GYROZEN, Gyenggi-do, Korea)s+ F 4% 1 mLE 33}
ek ASAE BAE Kitoll &715L 187 Al EE50]
= 5 2,000 rpmollM 1EZF ARSI e
PTFE (Polytetrafluoroethylene) filter (Whatman, Dassel,
Germany)=. oj3}sto] AJP-& 02 ARE-EFATHFig. 1). Al
#gAe 77k GC-MS/MSeF LG-MS/MSE uro] #4938}
oic. BAATE RulE Geste] AN, AE

Weighing | — Weight 10 g from ground
samples
Add 10 ml of Acetonitrile,
Extract 2 Ceramic Homogenizers,
Extraction Salts(EN method)
Shake  — Hand shaking 1 min
Centrifige — 4,000 rpm. 10 min
Purification | Take 6 mL of extraction
Add PSA-MIX-2EN
Vortexing — Vortexing 1 min
Centrifuige [— 2,000 rpm, 1 min
Filtering — Syringe filter(0.2 pm, PTFE)
. || Analyze by GC-MS/MS or
Analysis LC-MS/MS

Fig. 1. Flow chart of QUEChERS method for pesticide residue
analysis.



324 ZAE AT 0l - HOIZ - HOKS - 0 - o] - HZA - AR - 1)

OFEQEAA A] T2 7|1 9 44 ol wet 724249 5 A EH ¥ =A
el ek ZREE71ES AEeldith HERE e F2ol] AR&3E GC-MS/MS systemS GC (Trace 1310,
710] BAIA e 73-F, 0.01 mgkg ©lat 7IES 4E Themo scientific, Waltham, USA)®} detector (Triple

2 gate] A3t o5 WA Quadrupole Mass Spectrometer)= g %]o] ST} A%

Table 3. Analysis conditions of GC-MS/MS for 248 types of pesticide residues

Instrument Trace 1310
Column TG-5SiIMS (0.25 pum, 30 m x 0.25 mm)
Inlet 300°C, splitless mode
Carrier gas Helium, 1.2 mL/min
GC Injection vol. 1 puL
Temp. (°C) Rate (°C/min) Hold (min) Total (min)
60 0 0 6
Oven
180 20.0 0 30
300 5.0 5 35
Instrument TSQ 9000
Ionization mode Electron impact (EI)
Transfer line temp. 280°C
Detector (MS/MS) EI source temp. 300°C
Scan type SRM (Selected Reaction Monitoring)
Solvent delay 0 min
Ion ratio tolerance (%) 20 (> 50), 25 (> 20, <50),30 (> 10,<20)

Table 4. Analysis conditions of LC-MS/MS for 223 types of pesticide residues

Instrument NANOSPACE
Column CAPCELL CoRE Cig (2.7 um, 2.1 x 150 mm)
Column oven 35°C
Mobile phase A:0.1%F 0rmic E.B.Cid 5SmM aJnmqnium formatf: in water
B: 0.1% Formic acid 5 mM ammonium formate in methanol
Flow rate 0.3 mL/min
Injection volume 2 uL
LC min A (%) B (%)
0 95 5
1 95 5
. 1.5 70 30
Gradient
12 2 98
16 2 98
16.1 95 5
20 95 5
Instrument QTRAP 4500
Mode Electrospray ionization (ESI)
Ion spray voltage 45kV
Detector Heater temp. 500°C
(MS/MS) Nebulizer gas (GS1) 50
Heating gas (GS2) 50
Scan type MRM (Multiple Reaction Monitoring)

Ion ratio tolerance (%) 20 (> 50),25 (> 20,<50),30 (> 10, <20)
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Table 5. Comparison of pesticide residue results between washed agricultural products and raw materials

Main Washed agricultural Raw material”
category Sub-category Sample No.of Sample No.of . No. of
No. detected (%) No. detected (%)  violated (%)
Pome fruits 5 4 (80.0) 174 135 (77.6) 0
Fruits Stone fruits 1 0 86 66 (76.7) 2 (1.1)
Berries and other small fruits 15 12 (80.0) 173 121 (69.9) 0
Assorted tropical and sub-tropical fruits 11 0 110 25 (22.7) 0
Flowerhead brassicas 3 0 450 70 (15.6) 1(0.2)
Leafy vegetables 1 0 2,790 1,367 (49.0) 51(1.8)
Stalk and stem vegetables 14 6(42.9) 602 184 (30.6) 11(1.8)
Vegetables
Root and tuber vegetables 19 2 (10.5) 370 41 (11.1) 2(0.5)
Fruiting vegetables, cucurbits 6 1(16.7) 1,069 501 (46.9) 1(0.1)
Fruiting vegetables, other than cucurbits 4 3(75.0) 692 411 (59.4) 4 (0.6)
Potatoes - 1 0 316 4(1.3) 0
;{g%ggi Peanut or Tree nuts 1 0 39 0 0
Others Processed food 4 0 5 0 0
Total 85 28 (32.9) 6,876 2,925 (42.5) 72 (1.0)

YFor raw agricultural products, data from a total of 6,876 pesticide residue tests conducted by four Agricultural and Fishery Products
Inspection Centers of the Gyenggi-do Institute of Health and Environment from January 2023 to October 2023.
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Table 6. Detected pesticides in washed agricultural products

) ] MRM or SRM System suitability
. - Concentration ~ MRLY — , . —
Sub-category Commodity Pesticide (mg/ke) (mg/ke) Precursor  Product  Collision ~ CE LOD” LOQ” Determination
ion(m/z) ion(m/z) energy (V) (V) (mg/kg) (mg/kg) coefficient (R?)
Acetamiprid 0.0158 0.3 223.0 126.0 30 0.006 0.017 0.9957
Tebuconazole 0.0202 1.0 250.0 125.0 20 0.013 0.039 0.9999
Washed applel
Etofenprox 0.0535 1.0 394.3 177.2 25 0.002 0.007 0.9988
Dinotefuran 0.0385 0.5 203.1 113.0 15 0.019 0.059 0.9989
Bifenthrin 0.0145 0.5 181.0 165.9 10 0.011 0.034 0.9998
Tebuconazole 0.0295 1.0 250.0 125.0 20 0.013 0.039 0.9999
Carbendazim 0.0492 3.0 192.0 160.1 25 0.005 0.016 0.9967
Chlorantraniliprole 0.0181 2.0 484.0 452.8 25 0.013 0.041 0.9984
Washed apple2 i
Diflubenzuron 0.0529 2.0 311.0 158.1 25 0.015 0.045 0.9882
Etofenprox 0.0835 1.0 394.3 177.2 25 0.002 0.007 0.9988
Flutriafol 0.0465 1.0 302.0 70.0 55 0.016 0.048 0.9992
Pyraclostrobin 0.0181 0.3 388.1 163.1 35 0.016 0.048 0.9975
. Bifenthrin 0.0107 0.5 181.0 165.9 10 0.011 0.034 0.9998
Pome fruits
Tebuconazole 0.0408 1.0 250.0 125.0 20 0.013 0.039 0.9999
Carbendazim 0.1103 3.0 192.0 160.1 25 0.005 0.016 0.9967
Diflubenzuron 0.0607 2.0 311.0 158.1 25 0.015 0.045 0.9882
Washed apple3 .
Dinotefuran 0.0150 0.5 203.1 113.0 15 0.019 0.059 0.9989
Etofenprox 0.1329 1.0 3943 177.2 25 0.002 0.007 0.9988
Flutriafol 0.0416 1.0 302.0 70.0 55 0.016 0.048 0.9992
Bistrifluron 0.0106 1.0 4449 261.8 =30 0.010 0.032 0.9998
Difenoconazole 0.0295 1.0 323.0 265.0 14 0.015 0.045 0.9999
Propiconazole 0.0282 1.0 172.9 145.0 14 0.009 0.028 0.9997
Boscalid 0.0236 1.0 139.9 112.0 10 0.013 0.038 0.9998
Washed apple4 .
Pyridalyl 0.0246 1.0 163.8 146.1 12 0.013 0.040 0.9999
Trifloxystrobin 0.0276 0.7 116.1 89.0 14 0.011 0.032 0.9999
Tebuconazole 0.0832 1.0 250.0 125.0 20 0.013 0.039 0.9999
Dinotefuran 0.0243 0.5 203.1 113.0 15 0.019 0.059 0.9989
. Pyraclostrobin 0.0285 0.3 388.1 163.1 35 0.016 0.048 0.9975
Pome fruits Washed apple4 Lo
Spirodiclofen 0.0144 2.0 411.0 393.0 15 0.005 0.015 0.9998
Etofenprox 0.4147 1.0 3943 177.2 25 0.002 0.007 0.9988
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Table 6. Continued

. MRM or SRM System suitability
. .. Concentration ~MRL? — —
Sub-category Commodity Pesticide (mg/kg) (mg/kg) Precursor  Product  Collision  CE LOD®  LOQ®  Determination
ion(m/z) ion(m/z) energy (V) (V) (mg/kg) (mg/kg) coefficient (R?)
Bifenthrin 0.0788 1.8 181.0 165.9 10 0.011 0.034 0.9998
Boscalid 0.0737 10 139.9 112.0 10 0.013 0.038 0.9998
Frozen blueberrys1 .
Azoxystrobin 0.0612 7.0 404.1 372.1 25 0.015 0.044 0.9987
Cyantraniliprole 0.0147 4.0 475.0 285.9 25 0.020 0.061 0.9996
Phosmet 0.0523 10 160.0 76.9 22 0.009 0.027 0.9962
Frozen blueberrys2 .
Fenhexamide 0.0215 5.0 302.0 96.9 30 0.016 0.047 0.9880
Cyprodinil 0.0251 4.0 224.1 208.0 18 0.009 0.028 0.9999
Frozen blueberrys3 .
Fenpropathrin 0.0627 3.0 265.1 210.1 10 0.008 0.026 0.9996
Azoxystrobin 0.0681 3.0 404.1 372.1 25 0.015 0.044 0.9987
Frozen korean Flonicamid 0.0250 0.7 230.1 203.1 25 0004 0013 0.9986
black raspberry1
Sulfoxaflor 0.0355 0.5 278.1 174.1 15 0.023 0.070 0.9916
Frozen korean Azoxystrobin 1.6663 3.0 404.1 372.1 25 0015  0.044 0.9987
black raspberry2
Triflumizole 0.0594 0.3 388.1 163.1 14 0.010 0.031 0.9999
Bemeslffflrd F;thef Deltamethrin 0.0211 2.0 206.0 179.0 2 0.005  0.015 0.9987
smat s Lufenuron 0.1844 0.5 1810 1520 “15 0013 0.040 0.9999
Frozen mulberry o
Acetamiprid 0.3663 1.5 509.0 338.9 30 0.006 0.017 0.9957
Azoxystrobin 0.6921 0.6 223.0 126.0 25 0.015 0.044 0.9987
Carbendazim 1.7267 4.0 404.1 372.1 25 0.005 0.016 0.9967
Frozen mulberry2 Carbendazim 0.9963 5.0 192.0 160.1 25 0.005 0.016 0.9967
Procymidone 0.0162 10.0 95.9 67.1 16 0.009 0.028 0.9997
Frozen strawberry 1 . .
Flonicamid 0.0199 1.0 230.1 203.1 25 0.004 0.013 0.9986
Frozen strawberry2 Tetraconazole 0.0223 1.0 336.0 204.0 28 0.010 0.031 0.9998
Difenoconazole 0.0258 0.5 323.0 265.0 14 0.015 0.045 0.9999
Frozen strawberry3 Imidacloprid 0.0573 04 256.0 209.0 25 0.007 0.022 0.9981
Azoxystrobin 0.0390 1.0 404.1 372.1 25 0.015 0.044 0.9987
Frozen wild berry Fludioxonil 0.0192 2.0 266.1 229.0 25 0.014 0.044 0.9920
. Dinotefuran 0.0141 5.0 203.1 113.0 15 0.019 0.059 0.9989
Frozen shine muscat .
Tetraniliprole 0.0219 L5 542.9 136.9 25 0.022 0.067 0.9966
Stalk and stem . Clothianidin 0.0124 0.3 250.0 132.0 25 0.004 0.011 0.9993
Welsh onionl .
vegetables Thiamethoxam 0.0298 2.0 292.0 211.0 20 0.012 0.037 0.9935
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Table 6. Continued

. MRM or SRM System suitability
. .. Concentration ~ MRL? — - - —
Sub-category Commodity Pesticide (mg/kg) (mg/kg) Precursor  Product  Collision  CE LOD” LOQ”  Determination
ion(m/z) ion(m/z) energy (V) (V) (mg/kg) (mg/kg) coefficient (R?)
Welsh onion2 Fluxametamide 0.0419 3.0 474.0 399.9 25 0.014 0.042 0.9993
) Ethaboxam 0.0321 2.0 321.0 183.0 30 0.019 0.058 0.9863
Welsh onion3 ) .
Fludioxonil 0.0127 7.0 266.1 229.0 25 0.014 0.044 0.9920
Stalk and stem Welsh onion4 Pyraclostrobin 0.0360 4.0 388.1 163.1 35 0.016 0.048 0.9975
vegetables Welsh onion5 Fluquinconazole 0.0383 0.3 340.0 285.9 24 0.004 0.012 0.9978
Pyrimethanil 0.0223 3.0 198.1 117.9 30 0.004 0.015 0.9997
Welsh onion6 Diethofencarb 0.0525 10.0 168.0 96.1 12 0.006 0.019 0.9962
Carbendazim 0.1237 5.0 192.0 160.1 25 0.005 0.016 0.9967
Fluopyram 0.0147 0.07 173.0 145.0 14 0.010 0.030 0.9999
Root and tuber Snack carrots dimethali
vegetables Pendimethalin 0.0177 0.2 252.1 162.0 8 0.010 0.029 0.9998
Julienned lotus root Linuron 0.0298 0.05 249.0 160.0 25 0.005 0.015 0.9980
Fruiting vegetables . Fluopyram 0.0338 0.6 173.0 145.0 14 0.010 0.030 0.9999
. ’ Sliced melon .
cucurbits Dinotefuran 0.0268 1.0 203.1 113.0 25 0.019 0.059 0.9989
Boscalid 0.0321 3.0 139.9 112.0 10 0.013 0.038 0.9998
Buprofezin 0.0449 3.0 175.1 132.0 12 0.010 0.029 0.9998
Trifloxystrobin 0.0403 2.0 116.1 89.0 14 0.011 0.032 0.9999
Fluopyram 0.0814 3.0 173.0 145.0 14 0.010 0.030 0.9999
Metconazole 0.0265 1.0 320.2 70.0 40 0.011 0.034 0.9883
Frozen chili pepperl Metrafenone 0.0190 2.0 409.0 209.1 20 0.024 0.074 0.9958
Pyraclostrobin 0.0145 1.0 388.1 163.1 35 0.016 0.048 0.9975
Pyridaben 0.0721 5.0 365.0 147.0 35 0.003 0.010 0.9989
Fruiting Sulfoxaflor 0.0321 0.5 278.1 174.1 15 0.023 0.070 0.9916
vegetables, other ]
than cucurbits Thiamethoxam 0.0243 1.5 292.0 211.0 20 0.012 0.037 0.9935
Flupyradifurone 0.1283 1.5 280.0 126.0 25 0.008 0.025 0.9904
Procymidone 0.0387 5.0 95.9 67.1 16 0.009 0.028 0.9997
Chlorfenapyr 0.0203 1.0 136.9 102.0 12 0.010 0.030 0.9999
. Acetamiprid 0.0197 2.0 223.1 126.0 30 0.006 0.017 0.9957
Frozen chili pepper2 .
Cyantraniliprole 0.0135 1.0 474.9 285.9 25 0.020 0.061 0.9996
Flonicamid 0.0274 2.0 230.1 203.1 25 0.004 0.013 0.9986
Spirodiclofen 0.0416 5.0 411.0 393.0 15 0.005 0.015 0.9998
Frozen chili pepper3 Tebuconazole 0.0149 3.0 250.0 125.0 20 0.013 0.039 0.9999

“MRL: Maximum residue limit
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