J Korean Soc Food Sci Nutr Sk 2 F o F 4 81 3] A
38(7), 970 ~975(2009) DOI: 10.3746/jkfn.2009.38.7.970

Monitoring of 160 Kinds of Pesticide Residues in Commercial
Baechu (Chinese) Cabbage Throughout the Year

So-Yeon Parkl, Ji-Kang Jungl, Jeong-Mi Kangz, So-Hee Kimg, Ji-Young Yang4,
Soon-Ah Kangs, Hae-Kyoung Chunﬁ, and Kun-Young Park!"

'Kimchi Research Institute, Pusan National University, Busan 609-735, Korea
ZOjfice of Agricultural Products Inspection, Busan Metropolitan City
Institute of Health & Environment, Busan 613-806, Korea
ISchool of Culinary Art & Baking Technology, Dong-Ju College, Busan 604-715, Korea
‘Dept. of Food Science & Technology, Pukyung National University, Busan 608-737, Korea
5Dept, of Fermented Food Science, Seoul University of Venture and Information, Seoul 135-090, Korea
®National Rural Resources Development Institute, NIAST, Rural
Development Administration, Gyeonggi 441-853, Korea

Abstract

The residual amount of 160 kinds of pesticide for multi—analysis methods were analyzed in Baechu cabbages
throughout the year by GC/MS. We investigated the 160 kinds of pesticide residues in commercial Baechu
cabbages monthly from October 2007 to September 2008. Over the 12 months, the residues were detected in
the Baechu cabbages harvested and distributed only in July, August, October and November. The residual
amounts were 0.01 ppm Bifenthrin, 0.04 ppm Chlorfenapyr, and 0.03 ppm Bifenthrin in July, October, and
November, respectively, and 0.01 2 ppm Bifenthrin in August. All residues were below MRL. These results
indicate that the commercial Baechu cabbages are comparatively safe from pesticide residues.
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Table 1. 160 kinds of pesticide in Baechu cabbage for multi—analysis methods

Use Chemical Name of pesticides
Dichloropheny!l dicarboximide Procymidone
Triadimefon Triadimenol
Triflumizole Tricyclazole
Triazole Flusilazole Hexaconazole
Cyproconazole Myclobutanil
Metoconazole
Stobilurin Kresoxim-methyl
Sulfamide Tolylfluanid Flusulfamide
Carboxylanilide Mepronil
Trihalomethylthio Dichlofluanid
Anilinopyridine Mepanipyrim
Pyrimidine Cyprodinil
Phthalimide Captafol Captan
Folpet
Iprobenfos Edifenphos
Organophosphorus Pyrazophos Tolclofos—methyl
Fungicides Aromatic Chlorothalonil* Dicloran
Quintozene
Carbanilate Diethofencarb
Conazole Imazalil Penconazole
Organosulphur Isoprothiolane
Pyrimidine Fenarimol Nuarimol
Cyanopyrrole Fludioxonil
Flutolanil Carboxin
Anilide Oxadixyl Vinclozoline
Iprodione Metalaxyl”
Benzamide Zoxamide”
Amide Fenoxanil Prochloraz
imidazole Fenamidone
Pyridine Fluazinam”
Bridged diphenyl Diphenylamine
Conazole Fenbuconazole
Valincarbamic acid Iprovalicarb
Unclassified Fthalide
Ethoprophos EPN
Chlorpyrifos” Chlorpyrifos-methyl”
Diazinon Fosthiazate
Methidathion Cadusafos
.. Dichlorvos” Fenitrothion
Insecticides Organophosphorus Flupyrazofos Parathion
Prothiofos Profenofos”
Pyraclofos Azinphos—-methyl
Terbufos” Tebupirimfos

Triazophos
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Table 1. Continued
Use Chemical Name of pesticides
Pendimethalin” Fenpropathrin
Pyrethroid Aqinath.ri? Permethrin
Bifenthrin Fenvalerate
Tefluthrin
Organochlorine ¢ B. v, 6-BHC DDT
Methoxychlor
Pyrrole Chlorfenapyr”
Dimethylcarbamate Pirimicarb
Phosphoramidate Fenamiphos
Phosphoramidothioate Isofenphos
Benzofuranylmethylcarbamate Furathiocarb
Quinoxaline Chinomethionat
Pyridazinon Pyridaben
Pyrimidinamine Pyrimidifen
Cyclodiene Dieldrin Endrin
Heptachlor Endosulfan
Insecticides Pyrazole Tebufenpyrad Fipronil
Bridged diphenyl Bromopropylate chof.ol
Chlorobenzilate Tetradifon
Carbophenothion Dimethoate
Disulfoton Ethion
Etrimfos Fenthion
Isazofos Malathion”
. Mecarbam Omethoate
Organothiophosphate Parathion-methyl Phenthoate”
Phosalone Phosmet
Phoxim Pirimiphos—ethyl
Pirimiphos-methyl" Pyridaphenthion
Thiometon Vamidothion
Chlorfenvinphos Dimethylvinphos”
Organophosphate Mevinphos Phosphamidone
Etoxazole Fenazaquin
Unclassified Fenoxycarb Spirodiclofen
Triazamate
Growth controller Inhibitor Paclobutrazol
.. Pyridine Nitrapyrin
Bactericides Unclassified Probenazole
Chlorotriazine Simazine Terbutylazine
Triazinone Metribuzin
Anilide Mefenacet
Acetochlor Alachlor
.- Butachlor Metolachlor
Chloroacetanilide Propanil Pretilachlor
Propisochlor
Urea Diuron
Diazine Oxadiazon
Cyclodine Aldrin
Nitrophenyl ether Oxyfluorfen
Herbicides Methylthiotriazine Prometryn
Organophosphorus Anilofos
Phenylurea Metobromuron
Thiocarbamate Molinate Thiobencarb
Uracil Bromacil
Aryloxyphenoxypropionic Diclofop-methyl
Amide Dimethenamide Diphenamid
Pridine Dithiopyr Thiazopyr
Pyrimidinyloxybenzoic acid Pyriminobac-methyl
Dinitroaniline Ethalfluralin Trifluralin
Unclassified Dimepiperate Indanofen
Terbutryn

"Pesticides permitted to be used for Baechu cabbage.
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Table 2. Analytical condition for residual pesticides analysis

GC/MS GC/ECD-NPD
Instruments Agilent 6890N GC/59731 MSD Agilent 6890N GC
Column HP-5MS HP-5
30 mx0.25 mm x0.25 pm 30 mx0.25 mm x0.25 pm
120°C (1 min) 120°C (1 min)
| 5°C/min | 5°C/min
Oven 200°C (1 min) 200°C (1 min)
| 5°C/min | 5°C/min
270°C (10 min) 270°C (10 min)
Injector (Inlet) temp. 250°C 260°C
Source: 230°C ECD: 280°C
Detector (Aux) temp. Quad.: 150°C NPD: 325°C
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Table 3. Pesticide residues in cabbage throughout the year

Month Total No. of sample Samples with residues found Pesticide residue (ppm)
Chlorfenapyr Bifenthrin
October 3 1 0.04
November 3 1 0.03
December 3 NDV
2007 January 3 ND
February 3 ND
March 3 ND
April 3 ND
May 3 ND
June 3 ND
2008 July 3 1 0.01
August 3 3 0.02+0.01
September 3 ND

UNot detected.
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Table 4. Properties and MRL of pesticides investigated
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Common name Bifenthrin Chlorfenapyr
Chemical 2-methylbiphenyl (1RS, 3RS)-3-[(Z)-2-chloro-3,3,3- 4-bromo—2-(4-chlorophenyl)-1-ethoxymethyl-
Name trifluoroprop-1-enyll-2,2-dimethylcyclopropanecarboxylate  5-trifluoromethyl-1H-pyrrole-3-carbonitrile
Formular Co3HaaCIF302 C1sHuBrCIFsN20
Activit Acaricides Acaricides
v (pyrethroid ester acaricides) (pyrrole acaricides)
(Z-(1R)-cis-acid ‘f_“?c. f_'-\“
? _CH—CH,
) CH, &l
Chemical f’: [
structure Fx_jc N
Foy
Br =
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