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14･蒋層クE3マトグラフイーによるジメトニートの分析 fJh'Jjr･裾.抑木茂之 (申夕雌 柴株式会

社綜合研究所)小吊 典l昭 (中外製薬株式会社 開発研究室)41.5.23受即

効拾物紐純およびバター,,胴肪に添加されたジメトエー トを抽山し,シリカゲル GにJ:ろRヴ同ク

ロマトグラフィーで分離後,比色定立して,添加されたジメトニー トの 90,% 以上TJrFI1収することが

で きた.次にこの方法を応用し,動糾 勿体中のジメトエー ト残田虫を測定した.

(1)ジメトエー トを含む紋中に机物を20時間水桝した場合生焚 1g 当たり6.59/Egが検Ilは 11.loo

以内に 0.1ILg以下に粥失する. (2)粒刑として鮎川LT=場合. 施用後10日で/1三茄申の乃爪は放火

に迅し生焚 1g当たり6.OfLgであった. 以後次郎にか虎少し,25日以内に的火する. (3)ラットに

経口投与した場合,投与後2時間で, 各紙紛 いに, 放大出が検山きれる. その枚は.'iL迎ほれ克少し,

1日後ではそのうちの約20-30% が,7日後では約5%が検山される.

Dimethoate(0.0-dimethylS-(N-rnethylcarba-

moylmethyl)phosphorodithioate)hassystemic

activityaswellascontactactivityagainstcertain

insectsandmitesonavarietyoffruitsand

vegetables.Theincreasingusageofthissystemic

insecticidemadeitnecessarytoanalyseeasily

dimethoateresiduesonagriculturalcropsand

animals.Gaschromatographyequippedwithan

electroncapturedetectorwasoftenadoptedfor

theanalysisofresiduesonagriculturalcrops

becauseofitshighsensitivity.Apesticideresidue

method is,however,not complete unless it

concludeswithsatisfactoryextractionandcleanup

pr∝edures.Columnchromatographyhasbeen

usedinmanycasesforcleanup.butitistime･

consuming.Itisnecessaryforcleanuppr∝edure

todevelopthemorerapidandsensitivemethod.

Forthispurpose,thin･layerchromatographyoffers

promiseasacleanuptool,becauseofitshigh

capacity enough tousefordetermination of

pesticides,greatspeedandeaseofoperation.

WalkerandBerozal)discussedtheuseofthis

techniqueasamethodforthecleanupofinsecticide

residues. Morley2)and otherinvestigators3･1)

appliedthistechniquetovariousinsecticidesand

miticidesresidues. Ste11er6)alsoreported this

techniqueformeasurementofresiduesofdim-

ethoateanditst)xygenanalogue. Colorimetric

methodse･7),totalphosphorusmethodB)andgas

chromatographic methodJ)were reported for

determinationofdimethoate.Inthisexperiment,

thecolorimetricmethodbyGiangl)wasemployed.

MethodB

a) ExLrachlonofdl.meLhoate

MethodI-fruitsandvegetables-1Iomogenize

lOOgsampleofplantmaterialwithlOOccdistil一ed

water.Add lOOccoflO% trichloroaceticacid

(TCA)solution,blendathighspeedfor3min.

andletthelayersseparate.Centrifugeat1,500

r.p.m.forlOmin.anddecantthesupernatant

throughafilterpaperintoa500ccseparatory

funnel.RepeattheextractiontwicewithlOOcc

portionof5% TCA solution,centrifuge,land

decantthesupernatantintoanotherseparatory

funnel. Add150ccchtoroEorm into it.shake

vigorouslyandletthe一ayersseparate.Transfer

thechloroform layerintoanotherseparatory

funnelandextractwithchloroform.Repeatthis

proceduretwicewithlOOccchloroform.Concen-

tratethecombinedchloroformlayerbyevaporation

underreducedpressureto1-2cc.Diluteto15cc

withchloroformI'na15ccvolumetricflask.Apply

thesolutiontothin･layerchromatographiccleanup.

MethodII-milkandanimaltissue-Homogenize

asamplewithaconvenientvolumeofdistilled

lO3
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water.Addthesamevolumeoflo劣TCAsolution

asthatoftheusedwater,andlOOccchloroform

andblendathighspeedfor3min.Centrifugeat

2,000r.p.m.forlOmin.andcollectthechloroform

layerthrough a filterpaper. Re･extractthe

residuetwicewithlOOccchloroform.Concentrate

the combined chloroform phasesto 15ccas

mentionedabove.

MethodIII-butterfat-Dissolve50gbutterfat

inn-hexane.addthesamevolumeofacetonitrile

asn-hexane,andblendathighspeedfor5min.

Centrifugeat1,500r.p.m.forlOmin.andcollect

theacetonitrilelayerintoa500ccseparatory

funnel.Rinsetheextractswithsmallvolumeof

n-hexaneandtransfertheacetonitrilelayerto

aflask.

Evaporateacetonitrileunderreducedpressure.

Addchloroform totheflaskandtransferinto

another 50cc flask through a filter paper.

Concentratechloroform byevaporationto15cc

asmentionedabove.

b) Thin.layerchromatogya♪hyforcleanuLI

Preparetheplatesforthin･layerchromatogra･

phyaccordingtotheprocedureofWalkereLall)

withonlyminorvariations.

Inourexperiment.30gsilicagelGwasmixed

with20ccdistilledwaterandstirredfor30seconds,
andthenitwasaddedanadditional40ccdistilled

waterandstirredforanother30.-40seconds.

Applytheextractstotheplateswithstandard

solutiontothebothsidesoftheplates,andallow

todevelopintheseparatingchamberusingbenzene

andacetonemixture(7:3)asasolvent. After

dryingtheplate,exposeittoiodinevaporand

marktheareascontainingtheyellowbandfor

dimethoate.

C) DeLeTminationofdimethoate

About10minutesafterremovingtheplatesfrom

iodinevapor.scrapethebandfordimethoateinto

a50ccflask. Add30ccofchloroform,shake

vigorously.allowtoseparateandthendecantthe

chloroform layerintoalOOccflaskthrougha

filterpaper.Repeatthispr∝eduretwicewith

20ccchloroform.Concentratetheextractunder

reducedpressureandtransferittoa40cctest

tube. Evaporate chloroform and determine

dimethoate content colorimetrically by the

methodofGiang6).
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RcsultszindDiBCu88ion

Thedimethoateresiduesinplants,milkand

animaltissueswereextractedbythemethodsas

mentioned aboveand separated by tllin･layer

chromatographic technique. Dimethoate was

clearlyseparatedfromextractivesshowninFig.

1.Asshowninthefigure,theextractsofliver

andbloodofratcontained anothersubstance

which seemed to betheoxygen analogueof

dimethoate.Onextractionofdimethoatefrom

fruitsandvegetables,methodII(formilkand

animaltissues)isalsoapplicable.Wefound.

however,thattheextractionbymethodIgave

anexcellentbackgroundonthin･layerplates,and

avoidedtroublesincolorreactionfordetermination

ofdimethoate.Atthethin･layerchromatographic

cleanup,Standardsarealsorunonthebothsides

ofthesameplates.becauseiodinevaporisnot

sensitiveenoughforvisualdetectionbelowapprox.

imately500〝gofdimethoate/100gsample.

●l
I

l

A

Di:Dimethoate Me:Oneofthemetabolitesof
dimetboate.

A:Standardsolution,a:Theextractfromplant
leaf.C:Plantstem.D:Butterfat,E:Liver,
F:Blood,G:Intestine

Fig.1. Thin･layerchromatogramofdimethoate

Acetonitrile isunsuitable asa solventfor

applyingtheextracttothethin･layerplatebecause

itspreadsontheplate.Ontheextractionof

dimethoatefrombutterfat,chloroformwasused

asasolventtokeepspotsizetoaminimum.

afteracetonitrilewasevaporated.

TherecoveryvaluesinTable1wereobtained
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byaddingtheacetonesolutionofdimethoateto

therespectivematerialsbeforehomogenization.

Inthisexperiment.dimethoatewasaddedwith

considerablyhigherconcentrationthanthatof

Steller8). Morethan90,%wererecoveredineach

material.

Table1. Recoveryofdimethoatefrom
variousmaterials.

ApplicationtoResidueAnalysis.

TheRootAbsorptionStudiesforPlant.

Toevaluatetherateofrootabsorption,the

well-establishedplants(kidneybean,4to6week･

old)wereplacedin3.13.2.34,1.56.1.17andO･78

ppm dimethoateemulsionfor20hours.

someoftheplantswereremovedanddivided

intoleavesandstems,whichwereseparately

homogenizedinwaterandmeasureddimethoate

residueasmentionedabove.Intheotherexperi･

ment,plantsin3.13ppm dimethoateemulsion

wereremovedfrom theinsecticidesourceand

transferredtocultdrewaterformore10days.

At0.1.2,3,4,6.7and9daysaftertransferring.

mites(TeLranyclluStClan'usL.)wereplacedon

thedownsidesoEthetrueleaves.Fourreplications

of40miteseachwereallowedtofeedonthe

treatedplantsforaperiodof20hours.Atthe

endofthisperiod,deadmiteswerecountedand

percentagemortalitywascalculated. Table2

givestheresultsofanalysisofdimethoatein

leavesandstems･Tllepercentagemortalityis
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Fig.2. Relationshipbetweendimethoatecontent

inplantleafandpercentmortalityofmites.

Table2. Residuesofdimethoateinplant(Kidneybean)culturedindimethoate
emulsionfor20hours.

a:Standarddeviation
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alsoshowninthistable.

AsshowninFig.2,thelinearcorrelationexists

betweentheresidueofdimethoateinleaf(x)and

avarageofpercentagemortality(y)inthisexp･

erementalrange. Therelationship betweenthe

residueofdimethoateinleafand therateof

application(ppm)isalsogiveninFig.3. The

persistenceofdimethoate in plantswasalso

evaluatedinthisrootabsorbingstudy.Inthis

case,Chemicalanalysisasabovewasnotcarried

out,butcontentofdimethoatewasread from

thepreviouslypreparedregressionlimeshownin

Fig.2.Fromtheformulaoftheregressionline,

y-9.85x+22.71.limitsoferrorcanbecalculated

as土 L/Iv= (va,isavarianceofx)

γ誌-0.022+0.0000085(y-55.3)2

max.tt/i右-0.94at0.95probabilitylevel

(ILg)

(叫＼817
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Fig.3. Relationshipbetweenconcentrationof

Dimethoateinculturewaterand/jgdimethoate
inplantleaf.

Thereforethelimitsoferrorconfirm thatthe

methodasusedtoobtaintheseresultsisapplicable

forquantitativeassay.

Asshown in Fig.4,dimethoateresiduesin

plantleavesdropbelow0.lFLg/iinlessthan10

daysafterremovingfromtheinsecticidesource.

Fortestingeffectsofgranulated formulation,

7g/m2 0fgranules (0.5% concentration)was

applied asside-dresstreatmentto6-week-Old

plants.Fig.5givestheresultsofanalysisof

plantleavestreatedwithdimethoategranules

and sampled atintervalsthereafter. In this

lO6

study,dimethoate in plantreachesmaximum

about10daysaftertreatment(6J̀g/g)andpersists

inlessthan25days.
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Fig.4. PersistenceofDimethoateinplantleaf
afterremovingfrom insecticidesource.
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Fig.5. Dimethoatecontentinplantleaftreated

withgranulatedformulation.

FateofDimethoateinRats.

Dimethoatewasadministered orally torats

350mg/kginwatersuspendedwithacacia.Male

ratsweighing 280to320gwereusedforthis

experiment. Dimethoate in each organ was

analyzedfollowingthemethodsasabove,after
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Table3. Distributionoftotaldimethoateinmaleratsfollowing350mg/kgorLll.dose.

Totaldimethoate(FLg/200gbodyweight)attimeindicated

a:rTT,,hrs 12hrs f 1day l 3days 1 7days

b:〝g/g

sacrificingtheratsatintervalsthereafter(Table

3). Dimethoateisrapidlyabsorbed,distributed

amongthetissuesandhydrolyzed.

Thecontentsofdimethoateineachtissueare

highest2hoursaftertreatment.About95% of

dimethoatelevelswhichwerefound2hoursafter

treatmenthadbeenh)drolyzedineachorgamin

7days.

Summary

Dimethoatewasextractedfromplantmaterials,

butterfatandanimaltissuesandcleanedupby

thin･layerchromatographywith silica gelG･

Dimethoatecontentwasestimatedbyaspectro･

photometricmeasurementat720mFLafterscraping

theband fordimethoateandextractingwith

chloroform.Morethan90percentOfdimethoate

addedtovariousmaterialswasrecoveredwith

thisprocedure.Thisprocedurewasappliedto

residue analysisofdimethoatein plantsand

animals.

1) Theplantswereculturedinvariousconcen-

trationofdimethoateemulsionfor20hours.In

thiscase,maximum contentofdimethoatewas

6･59〝g/ginaplantleafanddimethoateresidues

droppedbelow0.lFLg/ginlessthan10daysafter

removingfrom theinsecticidesource･

2) Dimethoate wasapplied to plantswith

granulatedformulation･Thecontentofdimethoate

inaplantleafreachedmaximum about10days

3.0

26.4

40.1

22.4

155.7

142.3

26.4

aftertreatmentandpersistedinlessthan25

days.

3) Dimethoatewasadministeredorallytorats.

ThecontentsofDimethoateineachorganwere

llighest2hoursaftertreatment.About95% of

dimethoatelevelswashydrolyzedin7days.
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