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A Study on Pesticide Residues
of Sugaring Food made of Fruits in Busan Area
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Abstract

This study was conducted to investigate the residual characteristics of the pesticides in sugaring
food made of fruit in Busan area. A total of 56 samples were analysed by multi-residue method. As
a result, 24 samples had detectable pesticide residues and not over detected of raw material’s
maximum residue limits(MRLs) and 8 kinds pesticides were detected 29 times. The detected pesticides
were etofenprox, fludioxonil, imazalil, bifenthrin, azoxystrobin, fenitrothion, thiabendazole and
pyraclostrobin. The detection concentration of etofenprox were (0.003 ~ 0.05) mg/kg, fludioxonil were
(0.007 ~ 0.03) mg/kg, imazalil were (0.004 ~ 0.02) mg/kg, bifenthrin were (0.006 ~ 0.01) mg/kg,
azoxystrobin were (0.005 ~ 0.006) mg/kg, fenitrothion were 0.007 mg/kg, thiabendazole were 0.002

mg/kg, and pyraclostrobin were 0.002 mg/kg.

Key words @ Sugaring food, Fruit, Busan, Pesticide residues, MRLs.
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Table 1. The list of thel sugaring products used for the
analysis

Type Groups Products(No. of Samples)

Lemon(13), Citron(11),
grapefruit(9), Mandarin(b),
Lime(2), Orange(1)

Citrus fruits

Quince(6), Pear(4), Apple(2),

P fruit
Fruits ome fruts Pomegranate(1)
Stone fruits Jujube(3), Cherry(2)
. . Passion fruit(2),
T 1 fruit
ropical fruits Pineapple(2)
Aok 3 BEE
& AR A4S AT AlRQ] HA{]o] AREsH

acetonitrile, acetone, n-hexane &0+ Merck
(Germany)Ate] GCEAE& Alokg ARESIIAL, 7gA
22 Waters (Ireland)Ate] florisil Sep-Pak
cartridges @ NH, cartridgesS AR5ttt
Ok AE O (ltra  scientific(USA),  Dr.
Ehrenstorfer (Germany) AlZ& ARSI
HFGHL 220 FofrEAMo]  acetone,
n-hexane ¥ acetonitrile 2 3]st £417]7] A
% AA Lo gxo] ARRsia)
%QF AU =2 GCMSMS 24 59F 217%,
LCMSMS £A4=0F 8158 thito & 5ttt (Table

W

2.3)
5 A5 #H

5718 AEo] AR 50F BAg A AAlele AlE
o] Ag. QEAIFGe] 7. AE B AR BAY
7.1.2 TFsOtd R 7.1.2.2 TR ot d e
R A QA AR RS- E R S
c}.(Fig. 1)"
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Table 2. List of pesticides analysis by GCMSMS
Acrinathrin Dichlorvos Folpet Probenazole
Alachlor Dicloran Fonofos Prochloraz
Aldrin Dicofol Formothion Procymidone
Dieldrin Diethatyl-ethyl Fosthiazate Profenofos
Allidochlor Diethofencarb Fthalide Prometryn
Ametryn Difenoconazole Furathiocarb Propyzamide
Anilofos Diflufenican Heptachlor Propazine
Aspon Dimepiperate Heptachlor epoxide Propiconazole
Atrazine Dimethachlor Hexaconazole Propisochlor
Azaconazole Dimethametryn Imazalil Prothiofos
Azinphos-ethyl Dimethenamid Indanofan Pyraclofos
Azinphos-Methyl Dimethoate Indoxacarb Pyrazophos
o-BHC Dimethylvinphos Inprobenfos Pyridaben
3-BHC Diniconazole Iprodione Pyridalyl
6-BHC Dioxathion I[provalicarb Pyrimidifen
Lindane (y-BHC) Diphenamid Isazofos Pyriminobac-methyl
Benzoylprop-ethyl Diphenylamine Isofenphos Quinalphos
Bifenthrin Dithiopyr Isoprothiolane Quintozene
Bromacil p.p-DDD Kresoxim-methtyl Secbumeton
Bromobutide p.p-DDE Lactofen Simeconazole
Bromophos-ethyl o0,p-DDT Malathion Simetryn
Bromophos-methyl p,p-DDT Mecarbam Spirmestifen
Bromopropylate Edifenphos Mefenacet Spiroxamine
Bupirimate o-Endosulfan Mepronil TCMTB
Butylate B-Endosulfan Metconazole Tebuconazole
Cadusafos Endosulfan-sulfate Methidathion Tebufenpyrad
Captafol Endrin Methoxychlor Tebupirimfos
Captan EPN Metrafenone Tefluthrin
Cabophenothion EPTC Metribuzin Terbufos
Chinomethionat Esprocarb Molinate Terbutylazine
Chlorethoxyfos Ethalfluralin Myclobutanil Terbutryn
Chlorfenapyr Etofenprox Nitrapyrin Tetraconazole
Chlorfluazuron Ethione Nithrothal-isopropyl Tetradifon
Chlorflurenol-methyl Ethofumensate cis-Nonachlor Thiazopyr
Chloridazon Ethoprophos trans-Nonachlor Thifluzamid
Chlorobenzilate Ethychlozate Nuarimol Thiometon
Chloropropylate Etoxazole Ofurace Tolclofos-methyl
Chlorothalonil Etrimfos Oxadiazon Tolylfluanid
Chlorpropham Fenamidone Oxadixyl Triadimefon
Chlorpyrifos Fenarimol Paclobutrazole Tri-allate
Chlorpyrifos-methyl Fenazaquin Parathione-ethyl Triazophos
Chlozolinate Fenchlorphos Parathione-methyl Triflumizole
Clomazone Fenitrothion Penconazole Triflumuron
Clomeprop Fenobucarb Pendimethalin Trifluralin
Coumaphos Fenoxanil Permethrin Uniconazole
Cyanophos Fenoxycarb Phenthoate Zoxamide
Cyflufenamid Fenpropathrin Phentoxazone
Cyfluthrin Fenthion Phorate
Cyhalofop-buthyl Fenvalerate Phosalone
Cypermethrin Fipronil Phosmet
Cyprazine Flamprop-isopropyl Phosphamidone
Cyproconazole Flonicamid Picolinafen
Cyprodinil Fludioxonil Picoxystrobin
Deltamethrin Flumiclorac-pentyl Piperophos
Diallate Flusilazole Pirimicarb
Diazinon Fluthiacet-methyl Pirimiphos-ethyl
Dichlofluanid Flutolanil Pirimiphos-methyl
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Table 3. List of pesticides analyzed by LCMSMS

Acetamiprid
Ametoctradin
Amisulbrom
Azoxystrobin

Benthiavalicarb-isopropyl

Bitertanol

Boscalid
Buprofezin
Carbaryl
Carbendazim
Carbofuran
Carboxin
Carfentrazone-ethyl
Chlorantraniliprole
Chlorfenvinphos
Chlorobenzurone
Chlorotoluron
Clofentezine
Clothianidin
Crufomate

Cyazofamid

Cycloprothrin
Cymoxanil
Diflubenzurone
Dimethomorph
Ethaboxam
Famoxadone
Fenhexamid
Fenoxaprop-ethyl
Fenpyroximate
Fentrazamide
Ferimzone
Fluacrypyrim
Fluazinam
Flubendiamide
Flufenacet
Flufenoxuron
Flupyradifuron
Fluquinconazole
Forchlorfenurone
Imibenaconazole

Imidacloprid

Lufenuron Pyraclostrobin
Mandipropamid Pyrazolate
Mepanipyrim Pyriftalid
Mephosfolan Pyrimethanil
Metalaxyl Pyriproxyfen
Methabenzthiazuron Quizalofop-ethyl
Methiocarb Simazine
Methomyl Spirodiclofen
Thiodicarb Tebufenozide
Methoxyfenozide Teflubenzuron
Milbemectin A3, A4 Thiabendazole
Monocrotophos Thiacloprid
Neburon Thiamethoxam
Novaluron Thiobencarb
Oxaziclomefon Tiadinil
Pencycuron Tricyclazole
Phosfolan Trifloxystrobin
Phoxim Vamidothion
Propoxur

Proquinazid

Prothioconazole

Sample (50g)

| Homegenization :

Filter & Separation

Evaporation &
Concentration

sample added 40mL distilled water(for lhr) acetonitrile 100mL

| Separation : acetonitrile layer(20mL) after shaking & standing(-20°C, lhr)

- by TurboVap evaporator

| Purification : elution of hexane sample(2mL) with hexane 5ml(contain acetone, 10%)

on florisil by SPE

Analytical sample

— Screening by GC/MS/MS

Fig. 1. Schematic diagram of sample preparation method for screening of multi-residue pesticides.
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AR Y U HY A" sl Go/MS/
MS(Agilent Technologies, 7000C, 7890B, USA),
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Table 4. GC/MS/MS conditions used in the determination of the residual pesticides

Instrument GC/MS/MS (Agilent 7000C, 7890B)
Injection vol. 1 no
Temp. Oven 60°C
Inlet 260°C
Source 250°C
Quad 150°C
Column HP-5MS 5% phenyl methyl siloxane,
30 m X 250 nm ID X 0.25 nm film thickness
60°C (1 min) — 30°C/min — 180°C (0 min) — 5°C/min — 290°C (2 min) — 20°C/min
Oven temp.

— 310°C (2 min)

Table 5. LC/MS/MS conditions used in the determination of the residual pesticides

Instrument

LC/MS/MS (Waters Xevo TQ-S)

Injection vol.

2 1

Waters Acquity UPLCTMBEH C18

Column 1. 7um(2. 1 100mm) Temperature : 40°C
Mobile phase, A(0.1% formic acid, 5 mM ammonium formate in distilled water), B(0.1% formic acid,
Flow rate 5 mM ammonium formate in methanol)(95:5 -> 0:100), Flow:0.3m¢/m, Time:17m.
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Table 6. Distribution of commodities detected pesticides

Aa9 Alzo] PAlEol 2ste] AR5t 518

. Number Samples MRLs by raw Range of raw
Ingredient . Range of values . .
/ Pesticide of Wlth. Tetcatet (i ) materials  material content Remarks
samples detection (ma/kg) (%)
Citron 11
Etofenprox 5 0.003 ~ 0.05 2.0 26.665 ~ 50 Insecticide
Bifenthrin 2 0.006 ~ 0.01 0.05 40 ~ 50 Insecticide
Fenitrothion 1 0.007 0.2 25 Insecticide
Lemon 13
Fludioxonil 5 0.008 ~ 0.03 10 5~ 50 Fungicide
Imazalil 3 0.004 ~ 0.01 15 17.5 ~ 60 Fungicide
Azoxystrobin 2 0.005 ~0.006 10 20 ~ 60 Insecticide
Grape fruit 9
Fludioxonil 4 0.007 ~ 0.03 10 175 ~ 50 Fungicide
Imazalil 1 0.02 15 25 Fungicide
Thiabendazole 1 0.002 7.0 25 Insecticide
Jujube 3
Etofenprox 2 0.003 ~ 0.007 2.0 5 Insecticide
Pyraclostrobin 1 0.002 2.0 5 Insecticide
Pineapple 2
Imazalil 1 0.004 0.01 40 Fungicide
Azoxystrobin 1 0.006 0.01 40
Mandarin 5
Etofenprox 1 0.007 5.0 44 Insecticide
Quince 6
Etofenprox 1 0.005 1.0 31 Insecticide
Pear 4
Bifenthrin 1 0.008 0.5 4.998 Insecticide
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Figure 2. No. of samples with detections.
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Table 7. Detected pesticides and commodities

Etofenproxs= RAPF 574, tia7t 24, =277 14,
Qupt 14 oldlen, AEsEs YME ARSI
£9] 1/1000 ~ 1/40 o]} £&0]tt. Fludioxonil+=
o] 54, AF&0] 44 o|gle, AE s YMlla
RER61871%29] 1/1500 ~ 1/300 ofst 4&o]qiTt.
Imazalil- 2|=o] 371, A}=2o] 171, mRlojZo| 171
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~ 1/750 o]&} £&o0]9it}. Bifenthrin® 84T 271
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AEsrr Y= 4R61E871%29] 1/2000 olst= Lt
EPJT}. Fenitrothiony} Thiabendazole:= -S-Atof|A]
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%( ) No. of samples with detections

Samples with

Pesticide detections Ingredient of commodities
Etofenprox 9 Citron(b),Jujube(2), Mandarin(1), Quince(1)
Fludioxonil 9 Lemon(b),Grape fruit(4)

Imazalil 4 Lemon(3),Grape fruit(1), Pineapple(1)
Bifenthrin 2 Citron(2),Pear(1)

Azoxystrobin 2 Lemon(2),Pineapple(1)

Fenitrothion 1 Citron(1)

Thiabendazole 1 Grape fruit(1)

Pyraclostrobin 1 Jujube(1)
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