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Application of the Pesticide Multiresidue Analysis
Method for Potatoes and Carrots
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Multiresidue method was set up for the simultaneous determination of various residual pesticides in potatoes and
carrots, which was analyzed by gas chromatography-electron capture detector/nitrogen phosphorus detector.
Method consisted with acetone/acetonitrile (9:1) extraction and dichloromethane partition, followed by florisil
cartridge purification with hexane/dichloromethane/acetonitrile (50:45:5) elution. Among 197 pesticides (194
kinds) spiked to food materials, 143 and 155 pesticides were recovered over 70% on potatoes and carrots,
respectively. Nineteen pesticides including bromacil, cyproconazole, were not detected in water and sample
matrices. Matrix components may affect the low detections of 25 pesticides such as benfuracarb, bitertanol from
potatoes and 16 pesticides such as bitertanol, carbosulfan from Carrots. Some pesticides including dichlobenil,
fluoroimide and iprodione were highly detected from one or both matrices even though they were not detected

from water.
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Table 1. Pesticides recovered over 50% from potatoes and carrots by the multiresidue analysis in this study

Carrots

Potatoes
Pesticides recovered  Benfuracarb(66)", Dimethametryn(67), Fipronil(63),
over 50~69% from Metrobromuron(56), Nuarimol(52), Oxadiazon(62),
each commodity Pyraclofos(64), Pyributicarb(67)

Benfluralin(50), Bromacil(65), Difenconazole(60),
Folpet(66), Fosthiazate(54), Pirimicarb(57), Pyraclofos(64)

Pesticides recovered
over 70% from ¢ach

commodity Triftumnizole

Carbosulfan; Pirimicarb, Profenofos, Tebuconazole,

Benfuracarb, Dichlobenil, Dichlorvos, Dimethametryn,
Dimethenamid, Diphenamid, Disulfoton, Ethalfluralin,
Fenobucarb, Fipronil, Metobromuron, Molinate,
Myeclobutanil, Nuarimol, Oxadiazon, Pyributicarb,
Pyridaben

Acetochlor, Acrinathrin, Alachlor, Aldrin, Amitraz, Anilazine, Anilofos, Azinphos-methyl, o, f3, v, 3-BHC, Bifenox,
Bifenthrin, Bromopropylate, Buprofezin, Butachlor, Captafol, Captan, Carbophenothion, Chinomethionat,
Chlomethoxyfen, Chlonitrofen, Chlorfenapyr, Chlorfenvinphos, Chlorobenzilate, Chlorothalonil, Chlorpropham,
Chiorpyrifos, Chlorpyrifos-methyl, Cyfluthrin, B-Cyfluthrina, Cyhalothrin, A-Cyhalothrin, Cypermethrin, o-
Cypermethrin, {-Cypermethrin, Cyprodinil, p,p-DDD, p,p-DDE, Deltamethrin, Diazinen, Dichlofluanid, Diclfop-methyl,
Diclomezine, Ditloran, Dicofol, Dieldtifl, Diethofencarb, Dimepiperate, Dimethylvinphos, Dinocap, Diphenylamine,

Pesticides recovered
over 70% from
potatoes and carrots

Dithiopyr, Ediferiphos, o-Endosulfan, B-Etidosulfan, Endosulfan-sulfate, Endrin, EPN, Esfenvalerate, Esprocarb, Ethion,
Ethoprophos, Etoxazole, Etridiazole, Etiinos, Fenazaquin, Fenclorim, Fenitrocarb, Fenitrothion, Fenpropathrin;
Fenthion, Fenvalerate, Flucythrinate, Fludtoimide, Flutolanil, 1-Fluvalinate, Fonofos, Fthalide, Furathiocarb, Halfenprox,
Heptachlor, Heptachlor-epoxide, Iprobenfos, Iprodione, Isazofos, Isofenphos, Isoprocarb, Isoprothiolane, Kresoxim-

methyl, Linuron, Malathion, Mecarbam, Mepanipyrim, Methidathion, Methoxychlor, Metolachlor, Metribuzine,
Napropamid, Nonachlor, Oxyfluorfen, Parathion, Pendimethalin, Permethrin, Phenthoate, Phorate, Phosalone, Phosmet,
Piperophos, Pirimiphos-ethyl, Pirimiphos-methyl, Pretilachlor, Procymidone, Prodiamine, Prometryn, Propanil,
Prothiofos, Pyrazophos, Quinalphos, Quintozene, Tebufenpyrad, Tefluthrin, Terbufos, Terbuthylazine, Terbutryn,
Tetradifon, Thifluzamide, Thiobencarb, Thiometor; Tolclofos-methyl, Tolyfluanid, Tralomethrin, Triadimefon,

Triazamate, Triazophos, Trifluralin, Vinclozolin

UThe recovery percentage.
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Table 2. Pesticides recovered poorly from potatoes and carrots

Low recovery Pesticides No. of
source pesticides
Poor matchin Bromacil, Cyproconazole, Demeton-S-methyl, Dichlobenil, Difenconazole, Dimethenamid, Disulfoton,
. & Fenamiphos, Folpet, Hexazinone, Imazalil, Imibenconazole, Mevinphos, Ofurace, Oryzalin, Oxadixyl, 19
with method :
Prochloraz, Propiconazole, Pyrazoxyfen
Benfuracarb, Bitertanol, Dichlorvos, Dimethoate, Diphenamid, Ethalfluralin, Fenarimol,
Potatoes Fenobucarb, Fluazinam, Flufenoxuron, Flusilazole, Fosthiazate, Hexaconazole, 25
Metalaxyl, Molinate, Paclobutrazole, Penconazole, Phosphamidone, Profenofos,
The adverse Propamocarb-HCl, Pyridaben, Simazine, Simetryn, Triadimenol, Trichlorfon
effect of matrix - -
Bitertanol, Carbosulfan, Dimethoate, Fenarimol, Fluazinam, Flufenoxuron, Flusilazole,
Carrots Hexaconazole, Metalaxyl, Paclobutrazole, Penconazole, Phosphamidone, Propamocarb- 16

HC4, Pyroquilon, Simazine, Triadimenol

BT A oS e AT 11 5

ol
bl |

Fig. 1. GC-ECD Chromatogram of the spiked pesticides like
quintozene, chlorothalonil etc. of Carrots (Analyzed on DB-5

capillary column with dimension 30 m X0.25 mm 1.D,, 0.25 um
film thickness, Flow rate 1.0 mL/min Helium).

;gg

I O

pun

ki e
b Feavaieste

7

o] HFgg B FgEolt) ol9] ZARIAE benfuracarb
T g9 Fesol, 1eln FodME benfluralin F AR
o FHEo] 50-69% Alolo] 3|82 vleho] AT Ao
old =gy B3 Bioe T £ g Aoz H@r)
H A oh(Table 1).

gergol 7L 2= 4690 52 5 bromacil, cyproconazole,
demeton-S-methyl & 1970 52 &4 A7lst] 43 A3
o= F4EA] A RSl dF T HREEL A ¥
gl Hrlste] AYs FLo= 70%0)ste] 3ge e
Hoj mide] Fake Aaglel &, BA & A HAANA
&Aool e AREEA F EAH dlAf ARl A8}
= 7ol vlg3|3} Zlog 7152} Bitertanol, dimethoate S
1959 Tk 72l 2 P2 A BAA 2F 70% ol B
BrEg B FYEEA B Hriste dEdle Asole
0% o139 I48L BP9 JRECI o8 AREL S8
F2 2 NI AR vjde] Fged &4o] o|HEe
Zlog Aztwlo] 7} AE A8 B4 Aldz Fo] e
Fo] arpdr}. o]9] oA 35 A EA7F AW FE F
benfuracarb, dichlorvos 5 117} AJe] ZAolA, 12]2 carbo-
sufan¥®} pyroquilon F/dHe] F2olM 0% olshe] &L
o] AR ofd F B WElEERE 3 AE &do] 2A3)
= AR FHHEr). olgdt AL YEE AE HA A3
o] &4 ¥ 7 ohjgl GC/ECD 2 NPDE 24 A vjre 8
#ldio] ARPIETY TR &2 A9} gHoamn
355 @ol H8E 243 AY Qg0 BoxE Fo d4
o= JehbE Roes HrEch(Table 2).

221} fluoroimide 2 iprodiones} 7ol Bl H7IA] A9 3

FEF A P01

LI 0 LI 1
=

S FE—
T—

i }.1
[ ) M 8. s x

Fig. 2. GC-ECD Chromatogram of the spiked pesticides like
benfluralin, chlorpyrifos etc. of potatoes (Analyzed by DB-5

capillary column with dimension 30 m X0.25 mm LD., 0.25 um
film thickness, Flow rate 1.0 mL/min Helium).
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