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Monitoring of Pesticide Residues in Agricultural Products Collected from

Markets in Cheongju and Jeonju
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In order to survey the residual characteristics of pesticides and assess their safeties in the agricultural products
from markets, the agricultural products were purchased from the wholesale and traditional markets in Cheongju
and Jeonju and analyzed the pesticide residues in them, No pesticide residues were found in samples from
Cheongju, whereas, in case of samples collected from Jeonju, 3 pesticides including chlorothalonil were
detected from 5 samples such as eggplant from wholesale market and 3 pesticides including azoxystrobin were
found in tomato and grape from traditional market. Pesticide residues were detected from 10.9% of the total
samples and detection levels were less than their maximum residue levels. Their estimated daily intakes ranged
from 0.00102 to 0.03616% of their acceptable daily intakes, representing residue levels of the pesticides

detected were evaluated to be safe.

Abstract |
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Table 1. Agricultural product collected from markets in Cheongju and Jeonju

Market Agricultural product
Carrot, celery, chicory, Chinese cabbage, crown daisy, cucumber, leek, garlic, Ginger, green & red pepper,
Cheongju lettuce, lotus root, onion, perilla leaves, strawberry, taro, tomato, radish leaves, radish (root), squash, Welsh
onion

Jeonju Cucumber, eggplant, green pepper, squash, oriental melon, tomato, strawberry, watermelon

Table 2. Target pesticides for monitoring of pesticide

Classification Pesticide
Azoxystrobin, Bitertanol, Carboxin, Chlorothalonil, Cyprodinil, Dichlofluanid, Difenoconazole, Edifenphos,
Fungicide Fenarimol, Fenbuconazole, Flusilazole, Hexaconazole, Iprobenfos (IBP), Iprodione, Isoprothiolane, Kresoxim-
31 methyl, Metalaxyl, Mclobutanil, Nuarimol, Penconazole, Pendimethalin, Phthalide, Procymidone, Pyrazophos,
Tebuconazole, Tetraconazole, Tolclofos-methyl, Tolyfluanid, Triadimefon, Triflumizole, Vinclozoline
Acrinathrin, Azinphos-methyl, BPMC, Buprofezin, Cadusafos, Chlorfenapyr, Chlorfluazuron, Chlorpyrifos-
methyl, Cyfluthrin, Cyhalothrin-lamda, Cypermethrin, Chlorpyrifos, DDVP (Dichlorvos), Deltamethrin, Diazinon,
Insecticide Dicof91, Dimthoate, Endosulfan-o,3,sulfate, EPN, Ethoprophos, Fenazaquin, Fenitrothion, Fenpropath.rin,
49) Fenthion, Fenvalerate, Fipronil, Flucythrinate, Flufenoxuron, Indoxacarb, Isofenphos, Lufenuron, Malathion,
Methidathion, Monocrotophos, Parathion, Phenthoate, Phorate, Phosalone, Pirimphos-methyl, Profenofos,
Prothiofos, Pyridaben, Pyridaphenthion, Tebufenpyrad, Tebupirimfos, Tebufos, Tetradifon, Tralomethrin,
Triazophos
Herbicide Alachlor, Anilofos, Bifenox, Chlorpropham, Dithiopyr, Ethalfluralin, Methabenzthiazuron, Methidathign,
@) Metolachlor, Metribuzin, Molinate, Napropamid, Oxadiazon, Oxaziclomefon, Oxyfluorfen, Pendimethalin,

Prometryn, Propanil, Simazine, Simetryne, Thiobencarb
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Table 3. Composition of each eluting solvent used for Florisil column chromatography

Eluting solvent Composition of solvent mixture
Cl n-Hexane:Dichloromethane (8:2, v/v)
C2 n-Hexane:Dichloromethane:acetonitirile (49.65:50:0.35, v/v/v)
C3 n-Hexane:Dichloromethane:acetonitirile (48.5:50:1.5, v/v/v)
C4 n-Hexane:Dichloromethane:acetonitirile (45:50:5, v/v/v)
C5 Dichloromethane:acetonitirile (50:50, v/v)

Table 4. Gas chromatographic conditions for the analysis of the pesticide residues

Gas chromatography equipped with (-electron capture detector and nitrogen phosphorus detector
(Agilent 6890 Network, U.S.A)

Column DB-5, 30 mL. x 0.25 mm LD., 0.25 um film thickness

Oven: Programmed from 130C for 2 min to 200 at a rate of 7 C/min, increased to 220°C at a rate
of 2C/min and hold for 4 min, and increased to 300°C at a rate of 10C/min and hold for 6 min

Instrument

T tu o
emperature Injector: 250C

Detector: 320TC

Carrier (N2) : 1 mL/min for GLC-ECD/NPD
Flow rate Hydrogen : 3 mL/min for GLC-NPD

Air : 60 mL/min for GLC-NPD
Split ratio 10:1 for GLC-ECD and 20:1 for GLC-NPD
Injection volumn 1L

Table 5. GC-MSD operating conditions for the identification of pesticides

Instrument Gas chromatograph equipped with mass selective detector (MSD), Agilent 6890 Network

Column DB-5MS, 30 m L. x 0.25 mm I.D., 0.25 ym film thickness
Oven: Programmed from 80°C for 2 min, increased to 250C at a rate of 7°C/min, increased to 280C

Temperature at a rate of 5C/min and hold for 20 min, and increased to 300T at a rate of 10C/min and hold 5
min

Carrier gas He, 1 mL/min

Solvent delay time 4 min

Split mode Splitless

Injection volumn 1 uL
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Table 6. Lists of pesticides detected from the agricultural products collected from markets in Jeonju

Concentration Maximum residue limit
Market Cro Pesticide detected
P (mg/kg) (mg/kg)
Eggplant Chlorothalonit 0.013 3.0
Pepper Fthalide 0.028 Not established
Oriental melon Chlorothalonil 0.005 5.0
Wholesale
Chlorothalonil 0.013 5.0
Grape -
Cyhalothrin 0.005 1.0
Squash Chlorothalonil 0.013 2.0
Fenpropathrin 0.051 1.0
. Tomato
Traditional Azoxystrobin 0.011 1.0
Grape Cyhalothrin 0.004 1.0
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Table 7. Safety assessment of pesticide residues in agricultural products from markets in Jeonju

Pesticide Concen- Daily Estimate Acceptable
Market Crop detected tration food intake (nglke) daily intake” daily intake”  %ADI”
(mg/kg) ® s (ngkg)  (mg/man/kg)
Eggplant  Chlorothalonil 0.013 1.3 30 0.00002 1.65 0.00102
Pepper Fthalide 0.028 2427 N(.)t 0.00068 2.2 0.03089
established
Whole- Orental ) rothalonil 0005 113 5.0 0.00006 1.65 0.00342
sale melon
G Chilrothalonil 0.013 14.01 5.0 0.00018 1.65 0.01104
rape
P Cyhalothrin 0.005 14.01 1.0 0.00007 1.1 0.01000
Squash Chlorothalonil 0.013 12.73 2.0 0.00017 1.65 0.01003
Fenpropathrin 0.051 11.7 1.0 0.00060 1.65 0.03616
Tradi- Tomato -
tional Azoxystrobin 0.011 11.7 1.0 0.00013 9.9 0.00130
Grape Cyhalothrin 0.004 14.01 1.0 0.00006 1.1 0.00509

2 Average concentration (mg/kg)xdaily food intake (kg/man/day).

® ADIX55 kg.
¢ %ADI=(estimate daily intake/acceptable daily intake)x100.
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