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Abstract Our study evaluated and compared the pesticide residue status of mini agricultural commodities
(n = 172) and conventional commodities (n = 808) distributed in Gyeonggi-do, Korea. A multi-residue analysis
of 475 pesticides was conducted using the QUEChERS (Quick, Easy, Cheap, Effective, Rugged, and Safe)
sample preparation method coupled with GC-MS/MS (Gas Chromatography-Tandem Mass Spectrometry) and
LC-MS/MS (Liquid Chromatography-Tandem Mass Spectrometry). We analyzed the differences in detection
frequencies between the two groups using the Chi-square test and the Fisher’s exact test. The overall pesticide
detection rate of 47.1% in mini agricultural commodities did not significantly differ (p = 0.1827) from that of
41.2% in conventional commodities. In the commodity-specific analyses, we detected significantly high frequencies of
pesticides in mini cabbage (40.0% vs. 1.6%, p = 0.0001) and mini carrots (66.7% vs. 23.2%, p = 0.0146). At the
individual pesticide level, we detected significantly high frequencies of linuron, pendimethalin in mini carrots
and iprodione in mini cabbages (Brussels sprouts). We also observed two maximum residue limit (MRL)
exceedances exclusively in mini sweet pumpkins and mini carrots. Our findings suggest that the morphological
characteristics of mini commodities might influence the pesticide residue patterns, which emphasize the need
to monitor commodities to develop targeted pesticide management strategies.
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Table 1. Classification of agricultural commodities by commodity type and origin

Maior catego Sub catego Agricultural Mini agricultural Conventional
J gory gory commodity commodity agricultural commodity
. Pome fruits Apple 7 106
Fruits . .
Tropical fruits Banana 6 (6) 28 (28)
. Broccoli 4(1) 29 (1)
Brassica vegetables
Cabbage 15(5) 61
Leafy vegetables Lettuce 9 171
Stem vegetables Asparagus 7(6) 2(1)
Root abl Carrot 9 56
oot vegetables .
Vegetables g Onion 9(9) 81
Watermelon 9 33
Cucurbit vegetables Cucumber 13 83
Sweet pumpkin 16 (4) 12 (4)
Fruit vegetables Tomato 35 72
(non-cucurbit) Paprika 21 33
Mushrooms King oyster mushroom 12 41
Total 172 (31) 808 (30)

*Numbers in parentheses indicate imported samples.
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Table 2. Classification of the 475 pesticides analyzed in this study

Ol=0| - *&H
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Classification

GC-MS/MS (250)

LC-MS/MS (225)

Insecticide
(118)

(51) Aldrin & Dieldrin, Aspon, BHC(a, f, 3), Bromo-
phos-methyl, Cadusafos, Chlordane, Chlorethoxyfos,
Chlorpyrifos, Chlorthion, Cyanophos, Deltamethrin,
Dichlofenthion, Dimethylvinphos, Dioxathion, Endrin,
Ethoprophos, Fenchlorphos, Fenitrothion, Fenobucarb,
Fenson, Fenthion: MPP, Fipronil, Flucythrinate, Fluen-
sulfone, Fonofos, Formothion, Heptachlor, Heptenophos,
Indoxacarb, Isofenphos, Isofenphos-methyl, Isoprocarb,
Leptophos, Methoxychlor, MGK-264, Nonachlor(cis-,
trans-), Parathion-methyl, Permethrin, Perthane, Piper-
onyl butoxide, Pirimicarb, Pirimiphos-ethyl, Propetam-
phos, Prothiofos, Pyraclofos, Pyridalyl, Silafluofen,
Spiromesifen, Tebupirimfos, Tefluthrin, Thionazin

(67) Acephate, Acetamiprid, Allethrin, Azinphos-methyl,
Bendiocarb, Bistrifluron, Chlorantraniliprole, Chlorflu-
azuron, Chlorobenzuron, Chromafenozide, Clothianidin,
Crotoxyphos, Crufomate, Cyantraniliprole, Cyclaniliprole,
Cycloprothrin, Cyflumetofen, Demeton-S-methyl, Demeton-
S-methyl-sulfone, Diflubenzuron, Dinotefuran, Emamectin
benzoate, Ethiofencarb, Etofenprox, Etrimfos, Fenami-
phos, Fenoxycarb, Flonicamid, Flubendiamide, Flupyra-
difurone, Fluxametamide, Fosthiazate, Hexaflumuron,
Imicyafos, Imidacloprid, Isoxathion, Malaoxon, Mephosfolan,
Metaflumizone, Methoxyfenozide, Metolcarb, Nitenpyram,
Novaluron, Oxydemeton-methyl, Phenothrin, Phosfolan,
Phoxim, Promecarb, Propoxur, Pyflubumide, Pyridaphen-
thion, Pyrifluquinazon, Spinetoram, Spinosad, Spirotetra-
mat, Sulfoxaflor, Sulprofos, Tebufenozide, Teflubenzuron,
Terbufos, Tetraniliprole, Thiacloprid, Thiamethoxam, Tria-
zamate, Triflumuron, Trimethacarb, XMC

Fungicide
(122)

(69) Azaconazole, Benodanil, Boscalid, Bupirimate, Car-
boxin, Chloroneb, Chlorothalonil, Chlozolinate, Cyflufen-
amid, Cyprodinil, Diclobutrazol, Dicloran, Diethofencarb,
Difenoconazole, Dimethomorph, Diniconazole, Diphe-
nylamine, Epoxiconazole, Etaconazole, Etridiazole, Fenami-
done, Fenarimol, Fenbuconazole, Fenfuram, Fenoxanil,
Fenpropimorph, Fenpyrazamine, Fluopyram, Fluquin-
conazole, Flusilazole, Flutianil, Fluxapyroxad, Ipconazole,
Iprobenfos, Iprodione, Isopyrazam, Isotianil, Kresoxim-
methyl, Mepanipyrim, Mepronil, Metalaxyl, Myclobutanil,
Nitrothal-isopropyl, Nuarimol, Oxadixyl, Penconazole,
Pentachlorobenzonitrile, Penthiopyrad, Phthalide, Picox-
ystrobin, Procymidone, Propiconazole, Pyracarbolid,
Pyrazophos, Pyrifenox, Pyrimethanil, Quinoxyfen,
Quintozene, Simeconazole, Spiroxamine, Tebuconazole,
Tetraconazole, Thifluzamide, Tolclofos-methyl, Triadimefon,
Trifloxystrobin, Triflumizole, Vinclozolin, Zoxamide

(53) Ametoctradin, Amisulbrom, Azoxystrobin, Benal-
axyl, Benthiavalicarb-isopropyl, Bixafen, Carbendazim,
Carpropamide, Cyazofamid, Cymoxanil, Cyproconazole,
Dodine, Ethaboxam, Famoxadone, Fenhexamid, Ferim-
zone, Fluazinam, Fludioxonil, Fluopicolide, Flusulfamide,
Flutolanil, Flutriafol, Hexaconazole, Imazalil, Imiben-
conazole, Iprovalicarb, Mandestrobin, Mandipropamid,
Mefentrifluconazole, Metconazole, Metominostrobin, Metrafe-
none, Ofurace, Orysastrobin, Oxathiapiprolin, Oxycar-
boxin, Pencycuron, Picarbutrazox, Propamocarb, Proquinazid,
Pydiflumetofen, Pyraclostrobin, Pyraziflumid, Pyriben-
carb, Pyriofenone, Pyroquilon, Sedaxane, Tebufloquin,
Thiabendazole, Tiadinil, Tricyclazole, Uniconazole, Val-
ifenalate

Herbicide
(140)

(74) Alachlor, Allidochlor, Ametryn, Anilofos, Atrazine,
Benfluralin, Benfuresate, Benzoylprop-ethyl, Bromobutide,
Butachlor, Butafenacil, Butylate, Chlorbufam, Chlorni-
trofen, Chlorthal-dimethyl, Cinmethylin, Clomazone,
Cyprazine, Desmetryn, Diallate, Dichlobenil, Dichlor-
mid, Diclofop-methyl, Diethatyl-ethyl, Diflufenican,
Dimepiperate, Dimethachlor, Dimethametryn, Dimeth-
enamid, Dinitramine, Diphenamid, Dithiopyr, EPTC,
Ethalfluralin, Ethofumesate, Fenclorim, Flamprop-iso-
propyl, Fluazifop-butyl, Fluchloralin, Flufenpyr-ethyl,
Flumioxazin, Flurochloridone, Indanofan, Isopropalin,
Isoxadifen-ethyl, Mefenpyr-diethyl, Methoprotryn, Meto-
lachlor, Metribuzin, Monolinuron, Oxadiazon, Oxyflu-
orfen, Pendimethalin, Pentoxazone, Pretilachlor, Prodiamine,
Profluralin, Prometon, Prometryn, Propachlor, Propanil,
Propazine, Propisochlor, Propyzamide, Pyraflufen-ethyl,
Pyriftalid, Pyriminobac-methyl, Simetryn, Terbacil, Terb-
umeton, Terbutryn, Tri-allate, Tridiphane, Trifluralin

(66) Bensulide, Benzobicyclon, Bromacil, Cafenstrole, Car-
betamide, Chloridazone, Chlorotoluron, Chloroxuron,
Clomeprop, Cyanazine, Cycloate, Daimuron, Dymron, Diclo-
sulam, Diuron, Esprocarb, Fenoxaprop-ethyl, Fentrazamide,
Flufenacet, Fluometuron, Flupoxam, Fluridone, Fluthia-
cet-methyl, Fomesafen, Hexazinone, Ipfencarbazone, Iso-
proturon, Isoxaben, Lenacil, Linuron, Mefenacet, Metamifop,
Metamitron, Methabenzthiazuron, Metobromuron, Napropa-
mide, Neburon, Norea(Noruron), Norflurazon, Oryzalin,
Oxadiargyl, Oxaziclomefone, Pebulate, Penoxsulam, Phen-
medipham, Picolinafen, Piperophos, Prosulfocarb, Pyra-
clonil, Pyrazolate, Pyrazoxyfen, Pyribenzoxim, Pyrimisulfan,
Quinoclamine, Saflufenacil, Secbumeton, Sethoxydim,
Simazine, Sulfentrazone, Tebuthiuron, Tepraloxydim, Ter-
buthylazine, Thenylchlor, Thiazopyr, Thiobencarb, Triafa-
mone, Vernolate

Acaricide

(19)

(13) Aramite, Bromopropylate, Chlorbenside, Chlorfenson,
Chlorobenzilate, Chloropropylate, Etoxazole, Fenothio-
carb, Fluacrypyrim, Halfenprox, Hexythiazox, Tebufen-
pyrad, Tetradifon

(6) Benzoximate, Clofentezine, Cyenopyrafen, Fenazaquin,
Fenpyroximate, Spirodiclofen
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Classification GC-MS/MS (250) LC-MS/MS (225)
Plant growth (4) Ethychlozate, Flumetralin, Paclobutrazol, Prohy- (6) Benzyladenine(6-Benzyl aminopurine), Forchlor-
regulator(10) drojasmon fenuron, Inabenfide, Probenazole, Thidiazuron, Tribufos
Nematocide(1) (1) Fensulfothion

Insecticide +
Nematocide
(54

(31) Bifenthrin, Bromophos-ethyl, Buprofezin, Car-
bophenothion, Chlorfenapyr, Chlorpyrifos-methyl,
Chlorthiophos, Coumaphos, Dialifor, Diazinon, Dicofol,
Dicrotophos, Endosulfan, EPN, Ethion, Fenpropathrin,
Lindane, y-BHC, Methidathion, Methyl trithion, Para-
thion, Phenthoate, Phosalone, Phosmet: PMP, Phos-
phamidon, Pirimiphos-methyl, Profenofos, Quinalphos,
Sulfotep, Tetrachlorvinphos, Thiometon, Triazophos

(23) Aldicarb, Azamethiphos, Butocarboxim, Chlor-
fenvinphos, Dichlorvos, Dimethoate, Disulfoton,
Flufenoxuron, Lufenuron, Malathion, Mecarbam, Metha-
midophos, Methiocarb, Methomyl, Mevinphos, Mono-
crotophos, Omethoate, Oxamyl, Phorate, Pyridaben,
Pyrimidifen, Tolfenpyrad, Vamidothion

Insecticide +

Fungicide(2) (1) Penflufen (1) Triticonazole
Insecticide +
Nematocide(1) (1) Isazofos
Insecticide + Plant
growth regulator(1) (1) Carbaryl
Fungicide + Plant .
growth regulator(2) (2) Isoprothiolane, Tecnazene
Fungicide + i
Herbicide(1) (1) Pyributicarb
Herbicide + Plant (4) Butralin, Chlorflurenol-methyl, Chlorpropham,
growth regulator(4)  Propham
Table 3. GC-MS/MS instrument conditions
Parameter Condition
Column TG-5SILMS (30 m L. x 0.25 mm L.D., 0.25 pm)
Carrier Gas Helium, 1.2 mL/min
Injection Vol.: 1 pL, Splitless mode
GC Inlet Temp. 300°C
(Trace 1310) Rate (°C/min) Temp. (°C) Hold (min)
Oven Program Initial 60 0
1 20 180 0
2 5 300 5
Ionization mode Electron Impact (EI)
Mass Spectrometry Mode Selected Reaction Monitoring (SRM)
MS/MS Transfer line T 280°C
(TSQ 9000) ransfer line Temp.
Ion Source Temp. 300°C

Ton Ratio Tolerance(%o)

20(>50), 25(>20, <50), 30(>10, <20)

MR F 9807 S e g AREe BUHHS st 59 712 AL A9EW, AL 99.1%E 7Y 22
A AR 9807 T 414719 AlBA ZHFEeke] HEEY AEES Hom, 328 7H90.7%), 2.01(71.9%), EFIE
422%2) AZES JeRoH, o] F 271(0.2%)0] 23] (52.3%) w22 w2 NEE YeRth v Ajols Al
7158 2438199t Me ZFEeke] dE HAEFA Eokon, Fuh4.4%)e}
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Table 4. LC-MS/MS instrument conditions
Parameter Condition
Column CAPCELL CORE C18 (150 mm L. x 2.1 mm L.D., 2.7 um)
Column Temp. 40°C
Flow Rate 0.3 mL/min
Injection Vol. 2uL
Mobile phase A: 0.1% formic acid, 5 mM Ammonium acetate in water
B: 0.1% formic acid, 5 mM Ammonium acetate in methanol
LC Min. A (%) B (%)
(Nanospace NASCA) Initial 05 5
1 95 5
Gradient Program 1.5 70 30
12 2 98
16 2 98
16.1 95
20 95
ITonization mode Electrospray Ionization (ESI)
Mass Spectrometry Mode Multiple Reaction Monitoring (MRM)
Ion Spray Voltage 45kV
MSMS Heater Temp. 500°C
(QTRAP 4500)
Nebulizer Gas 50 psi
Heating Gas 50 psi
Ton Ratio Tolerance(%) 20(>50), 25(>20,=50), 30(>10, =20)
FF(92%) T FHH R 3 HAEES BT 333710] HEH o] AEFES 41.2%= UYEFHTH Table 4). 7
518715S 2% 219 AN EE B2 Tl Zz} Ak 7F JA HAEE Aole TAXCE folakA] &ddthp
1744 &1 524 tH(Table S1). = 0.1827). ol AREF AE AF7t dwd] sAEY
AEE FoF S T wFollon, AFAIY dinotefuranc] A7t WY oo R dFH o7 HWEy] oYL
10271(104%)°2 71 QI AZEH A o]0 etofenprox e, AEAHF B AN A T A e a9l
8171(8.3%), AtA|9! tebuconazole 7671(7.8%), carbendazim 8t ARE SRR ool wEk gl sk B4 glo)
6274(6 3%) co® AE Wwrh =8tk AE F Wele w7 7 AREF AEEY TEAA Aolwt HL
- vl kel o, fluxametamide®] 73-F- LRE Aol A AATH
Hd 7.16 mg/kgZHA AEEH JEHE & & Aol
SACH(Table S2). ESH 788 Y HE HE + 4L
o AEFES Vg 23 PajFek g2elArt vy
oY siEn it sitEe] HAES Hl S ARt A 7F o]t 2ol 7} S1E| It Table 5).
o] Al AREE RE Ade A7 |mRASAATd &% G2l 735 WY skl AEEC] 40.0%(671/157)=
WY FHERARROA U AU RFEE, Ak, A YeRd v, Al S A= 1.6%(17 /6170l 28t
e YT A AA WAt 248 HEgS 2 Aol HATtHp = 0.0001). T A By FAHEA
F 4513t HolHE 7Iuke 2 28Tt thk AA 7F A 66.7%(671/971), Lut FAEIA 23.2%(1374/5670)2 w4
&7 Aelo] wWE WS ] wiAY 5 flvks e e HAEEC] FYH =T = 0.0146). ¥H,
itk 2 9] R FEHME myet dnt FikE 7 #of
& MY FE dht s AR HE A9 Zpol7h HZEA] Tt
Hwsk A3 vy SR 1727 F 8174AM ZHEEeke] olg|gt Axte “mUrt Y o Eridthe Aol
AEE] HEEL 47.1%AH, vt F=e 8087 = ofg}, 59 Aul 54, B A=kt g Afolrt 54
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Table 5. Detection rates and MRL exceedances of pesticide residues by commodity in mini and conventional agricultural
commodities

Mini agricultural commodity Conventional agricultural commodity
i No. of . No. of No. of . No. of R
SN ety deeed Peeon MR NoSUdmeer Do
samples exceedances samples exceedances
Cabbage 15 6 40.0 0 61 1 1.6 0 0.0001*
Carrot 6 66.7 1 56 13 232 0 0.0146*
Banana 6 4 66.7 0 28 7 25.0 0 0.0703
Sweet pumpkin 16 3 18.8 1 12 0 0 0 0.2381
Watermelon 9 2 222 0 33 13 394 0 0.4508
Lettuce 9 2 222 0 171 61 35.7 0 0.4979
Tomato 35 20 57.1 0 72 36 50 0 0.6257
Paprika 21 20 952 0 33 29 87.9 0 0.6377
Onion 9 0 0 0 81 4 49 0 1
Cucumber 13 9 69.2 0 83 60 72.3 0 1
Apple 7 7 100 0 106 105 99.1 0 1
Broccoli 0 0 0 29 4 13.8 0 1
King oyster mushroom 12 0 0 0 41 0 0 0 1
Asparagus 7 2 28.6 0 2 0 0 0 -
Total 172 81 47.1 2 808 333 41.2 0 0.1827

Note. P-values were calculated by the Chi-square test; however, Fisher's exact test was applied when the expected frequency of any cell was
less than 5. * Indicates a significant difference at p < 0.05.

Table 6. Comparison of the number of detected pesticide residues per detected sample by commodity in mini and conventional
agricultural commodities

Mini agricultural commodity Conventional agricultural commodity
. No. of Mean no. of No. of Mean no. of
Commodity No. of dle\:]t(e):;:?efci detected  detected pesticide ~ No. of dle\:]t(e):;:;fci detected  detected pesticide
samples samples pes’ticide residues per samples samples pes’ticide residues per
residues  detected sample residues  detected sample

Sweet pumpkin 16 3 6 2.0 12 0 0 0
Carrot 9 6 9 1.5 56 13 15 1.2
Banana 6 4 4 1.0 28 7 7 1.0
Tomato 35 20 56 2.8 72 36 83 23
Broccoli 0 0 0 29 4 5 1.3
Apple 7 7 34 49 106 105 511 49
Lettuce 2 4 2.0 171 61 133 22
King oyster mushroom 12 0 0 0 41 0 0 0
Watermelon 2 3 1.5 33 13 14 1.1
Asparagus 7 2 2 1.0 2 0 0 0
Cabbage 15 6 6 1.0 61 1 1 1.0
Onion 9 0 0 0 81 4 4 1.0
Cucumber 13 9 20 22 83 60 117 2.0
Paprika 21 20 84 42 33 29 113 3.9

Total 172 81 228 2.8 808 333 1003 3.0
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Table 7. Comparison of pesticide residue detection rates by commodity and pesticide in mini and conventional agricultural

commodities

Commodity Pes.ticide No. of samples No. of detected samples Detection rate(%o) Povalue
residues Mini  Conventional ~ Mini  Conventional ~ Mini  Conventional

Carrot Linuron 9 s6 2 1 222 1.8 0.048*
Pendimethalin 2 0 222 0 0.017*
Apple Fluxametamide 7 106 2 3 28.6 2.8 0.030*
Cabbage Iprodione 15 61 2 0 133 0 0.037*
Paprika AZO).(yStI‘(.)blll‘l ) 13 8 1 38.1 3.0 0.001*
Flonicamid 9 4 429 12.1 0.025%*
Tomato Fludioxonil 3 - 7 4 20.0 5.6 0.037*
Fluxametamide 4 1 11.4 14 0.039*
Dinotefuran 6 15 46.2 18.1 0.033*
Cucumber Cyazofamid 03 %3 2 0 154 0 0.017*
Imidacloprid 3 2 23.1 24 0.017*
Fluxametamide 3 0 23.1 0 0.002*
Banana Buprofezin 6 28 3 1 50.0 3.6 0.012*

Note. P-values were calculated by the Chi-square test; however, Fisher's exact test was applied when the expected frequency of any cell was

less than 5. * Indicates a significant difference at p < 0.05.

FEAAMT AEE Aol2 Y & A2 EAFTHLee
et al., 2004; Shin et al., 2022; Fenik et al., 2011).

B9, 4% A BA AEEE B AR S 0l AR
Bt 2,84, G FAHE W 3.08E0E F Y ¢ E
ko= U3tH(Table 6). o= AHAQl 27 sjeo] oyt

SR fARE ROl 4 4 9,

AR At FARE 7 HEE Aot BAIFSE ol
Yepgth 28U o] dFoMe F8 FoA mjy -t 71
AA HEE A7t A F5(lS, )(Table 5)
oJHA], FAlol ST FHIM 54 T o] s
AZE ATE AR AT BHEs FYs oe

7] wjot.

ole]] whe} Gt FalFollM FEE AEF 5ol HHS
X207 48189 B4l linuron pendimethalin®]
Y sAkEoA FelshAl HEE A2 (Table 7), ©l= <
Aol EF HE: ST AS 27] AxA Aok Ad
438 AAKITKSuk et al,, 2021; Souza et al., 2019). 3] U]
g2o Ay 7)7ko] AiEoz g WA Al (high-density
planting)=l= S4°] o], A& 27| A2|H FoFe] Fao

T A7 2R olojd 7ol Slt. linuronS EF
FollA vlwA ARl 7 548 HOHAME, Koc %
(=842)2F GUS AF(=2.1)0ll AT wf EF WellA 4F
T o]F/go] BHard uf 21o|(PPDB, 2023), ol# g AHj
EA4E 7R vy G2ollA] RE BEEAE 7S H
g ok o] At 5 WA AEE U E 9
wo] Al o]Hel| thek R} AGA | uRz, o]2et Fja)e
7Fs7 FrellA AlAshe Zlo] Efdsitt.

S Fel A= iprodionee] WY FAHEOA el
AZ = A (Table 7). 53] B2ohoh7] FF(10-20 g)=
Ak Bl 3=(2,000-3,000 g) the] S3Fo] <F 1008H o4 A
o] (Jeju ARES, 2015; NAQS, 2024), Atz o & =2 u|F
A &S zhett) olHsk JETHE Aole Rt AF
54 814 Al g gart Aok et el s 2
Y e F5S o 4% A 2718 wet &

© 724 548 7, o2 I8l ok FE HA I}
27 w27 Ak el @k 4 QIth(Codex Alimentarius
Commission, 2017; Dai An et al., 2022). -&tith7| 5=
dog g e AFME 2Ee] Feje A 2710
soke] 27 B4l Y v & o] BaE uf glom,
o] AT Az} 9A] o]2)3t B9l AAE AFS BAT)

g A, mhzE)gl, EnpE, Qo] 9l vhuut SoM®
U JReA mu-duk 7+ el st Zpolrh FRlE ot
(Table 7) 3id F2E2] AA AEEIMe SAHR
938 2ol YIUTHTable 5). o= /¥ Ao F3lw

—



St Y 4o TE

i CLI

5

o
o
i
m
o

37

Table 8. Pesticide residues exceeding maximum residue limits (MRLs) in mini agricultural commodity

Detection concentration MRLs

Commodi Pesticide residues Classification PLS
v (mg/kg) (mg/kg)
Carrot Tebupirimfos Insecticide 0.27 0.05 X
Sweet pumpkin Thiacloprid Insecticide 0.14 0.01 o
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Table S1. Detection Rates and MRL Exceedances of Pesticide Residues by Commodity in total agricultural commodity

Total agricultural commodity

Commodity
No. of samples No. of detected samples Detection rate(%o) No. of MRL exceedances

Lettuce 180 63 35.0 0

Apple 113 112 99.1 0
Cucumber 96 69 71.9 0
Onion 90 4 44 0
Cabbage 76 7 9.2 0
Tomato 107 56 52.3 0
Carrot 65 19 29.2 1
Paprika 54 49 90.7 0
King oyster mushroom 53 0 0.0 0
Watermelon 42 15 357 0
Banana 34 11 324 0
Broccoli 33 4 12.1 0
Sweet pumpkin 28 3 10.7 1
Asparagus 9 2 222 0
Total 980 414 422 2

Table S2. Detection frequency and concentration range of pesticide residues

Pesticide Frequency  Detection Rate (%) Concentration Range (mg/kg)  Mean Concentration (mg/kg)
Dinotefuran 102 10.41 0.0096 —0.7201 0.0872
Etofenprox 81 8.27 0.0094 — 1.5677 0.0824
Tebuconazole 76 7.76 0.0099 —0.2713 0.0456
Carbendazim 62 6.33 0.0082 — 1.4985 0.1034
Fluxametamide 48 49 0.0100—-7.1622 0.4055
Acetamiprid 44 4.49 0.0113-0.2707 0.038
Fluopyram 39 3.98 0.0106 —0.2502 0.0429
Pyraclostrobin 36 3.67 0.0101-0.1414 0.0342
Flonicamid 36 3.67 0.0103-0.2191 0.0405
Flutriafol 33 3.37 0.0120-0.0917 0.0382
Thiamethoxam 32 3.27 0.0102 - 0.8578 0.0651
Propamocarb 30 3.06 0.0100—-0.3826 0.0877
Chlorothalonil 28 2.86 0.0235—-1.1455 0.3133
Difenoconazole 28 2.86 0.0111 - 0.0620 0.0232
Sulfoxaflor 26 2.65 0.0116 —0.1816 0.0359
Spirotetramat 27 2.76 0.0146 —1.7004 0.1875
Diflubenzuron 25 2.55 0.0118-0.1317 0.0521
Azoxystrobin 23 2.35 0.0105—0.5985 0.0835
Chlorfenapyr 21 2.14 0.0103 —0.2507 0.0657
Boscalid 20 2.04 0.0143 -0.1223 0.0425
Pyridalyl 19 1.94 0.0146—-0.3196 0.0424
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Table S2. Detection frequency and concentration range of pesticide residues

Flubendiamide 16 1.63 0.0167 -0.3037 0.0843
Chlorantraniliprole 16 1.63 0.0103 —0.0592 0.025

Fludioxonil 15 1.53 0.0126 —0.2250 0.0561
Pydiflumetofen 14 1.43 0.0108 —3.2423 0.2677
Fluxapyroxad 13 1.33 0.0100—-0.8393 0.0796
Trifloxystrobin 13 1.33 0.0102-0.3703 0.0522
Buprofezin 13 1.33 0.0102 —0.1147 0.0289
Famoxadone 12 1.22 0.0118 - 0.1349 0.0361
Clothianidin 12 1.22 0.0125-0.1761 0.0394
Mefentrifluconazole 12 1.22 0.0111 -0.1443 0.0333
Penthiopyrad 10 1.02 0.0105—0.1525 0.0323
Cyantraniliprole 10 1.02 0.0112-0.1332 0.0383
Imidacloprid 9 0.92 0.0121-0.1895 0.0496
Metconazole 9 0.92 0.0124 —0.0342 0.021

Flupyradifurone 9 0.92 0.0185—-0.1114 0.0545
Pyflubumide 8 0.82 0.0248 — 0.1844 0.0518
Bistrifluron 8 0.82 0.0117-0.0838 0.0327
Pyrifluquinazon 7 0.71 0.0127-0.0970 0.0337
Spinetoram 7 0.71 0.0178 —0.1879 0.0675
Pyribencarb 7 0.71 0.0114-0.0943 0.0346
Amisulbrom 6 0.61 0.0115-0.0603 0.0249
Pyridaben 6 0.61 0.0157-0.1061 0.0516
Spiromesifen 6 0.61 0.0152-0.1233 0.0484
Cyenopyrafen 6 0.61 0.0144-0.0717 0.0441
Dimethomorph 5 0.51 0.0229 — 1.5551 0.5862
Teflubenzuron 5 0.51 0.0119 - 0.0227 0.018

Fluopicolide 5 0.51 0.0100—-0.0274 0.018

Metaflumizone 5 0.51 0.0101-0.9373 0.232

Metalaxyl 5 0.51 0.0147 —0.0250 0.0197
Procymidone 5 0.51 0.0098 —0.1017 0.0511
Indoxacarb 5 0.51 0.0100—-0.3539 0.1199
Cyflumetofen 5 0.51 0.0158 - 0.0784 0.0381
Iprodione 5 0.51 0.0236—-0.1184 0.0591
Cyazofamid 5 0.51 0.0148 — 1.8089 0.4397
Methoxyfenozide 5 0.51 0.0114-0.0619 0.0269
Kresoxim-methyl 4 0.41 0.0349 — 0.0645 0.0493
Lufenuron 4 0.41 0.0175 —0.0467 0.0307
Propiconazole 4 0.41 0.0173 —0.0456 0.0297
Metrafenone 4 0.41 0.0105-0.4771 0.131

Terbufos 4 0.41 0.0151-0.2296 0.0918
Fluazinam 4 0.41 0.0134-0.0336 0.0228
Emamectin benzoate 5 0.51 0.0099 —0.2617 0.0688
Picarbutrazox 3 0.31 0.0135-0.0651 0.0307
Pendimethalin 3 0.31 0.0113-0.0270 0.0217
Methomyl 3 0.31 0.0136—-0.9580 0.331

Paclobutrazol 3 0.31 0.0242 -0.1331 0.0707
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Table S2. Detection frequency and concentration range of pesticide residues

Ethaboxam 3 0.31 0.0171 - 0.0551 0.0383
Thiacloprid 3 0.31 0.0262 —0.1355 0.0666
Linuron 3 0.31 0.0178 —0.0352 0.0251
Pyraziflumid 3 0.31 0.0126 —0.0240 0.0173
Imicyafos 3 0.31 0.0346 —0.0670 0.049

Mandipropamid 3 0.31 0.0130-0.0301 0.0198
Flufenoxuron 3 0.31 0.0151-0.0224 0.0198
Thifluzamide 3 0.31 0.0138 -0.0320 0.0216
Hexaconazole 2 0.2 0.0174 —0.0603 0.0388
Etridiazole 2 0.2 0.0191 -0.0307 0.0249
Fenhexamid 2 0.2 0.1068 —0.2350 0.1709
Fenpyrazamine 2 0.2 0.0195-0.2941 0.1568
Fenpropathrin 2 0.2 0.0118-0.0121 0.0119
Bifenthrin 2 0.2 0.0120-0.0277 0.0198
Cyclaniliprole 2 0.2 0.0500 —-0.1298 0.0899
Etoxazole 2 0.2 0.0154-0.0179 0.0166
Fosthiazate 1 0.1 0.0149-0.0149 0.0149
Diniconazole 1 0.1 0.0582 —0.0582 0.0582
Cyprodinil 1 0.1 0.0374-0.0374 0.0374
Spirodiclofen 1 0.1 0.0311-0.0311 0.0311
Carbaryl 1 0.1 0.0185-10.0185 0.0185
Iprovalicarb 1 0.1 0.0229 —0.0229 0.0229
Phorate 1 0.1 0.0215-0.0215 0.0215
Deltamethrin 1 0.1 0.0502 —0.0502 0.0502
Chlorfluazuron 1 0.1 0.0343 - 0.0343 0.0343
Tebupirimfos 1 0.1 0.2712-0.2712 0.2712
Flutolanil 1 0.1 0.1035-0.1035 0.1035
Fluquinconazole 1 0.1 0.0145-0.0145 0.0145
Tebufenozide 1 0.1 0.0112-0.0112 0.0112
Fenitrothion 1 0.1 0.0239 -0.0239 0.0239
Novaluron 1 0.1 0.0721 -0.0721 0.0721
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