
aiA/vEc/61 20th July,1965 

lhe laueotlaldes moat cwmonly used on tobooo are ID& Aldrln, Dlel&fn, 

~n,P~~onand~thion,wlth~usedaeagcowthregulator. Amethod 

for the determination of bS(30 has been developed at FL h DA. but no methods 

are available for the detetination of auy lnaectloldes. 

A A revleu has therefore been made of the method8 available for the dctemlnatlon 

of pesticide rysldues which lndloates that the nxmt satlsfaatory prethods 

are those bared on a OU amay, a8 bp thin mean6 the pestlaldes are identified 

au well aa quantitatively detemlned. Altexnatlvely, ldentlflcatlon my 

be oarrledout bppa~chraaatographyarthin-lsgerchranatogra~ followed 

bpya editable l pectro~otometrlo method forquantltatlve assay. It is proposed 

to oheok wh.t& of the wthoda Is the mart eatisfaetory for the detennlnatlon of 

pesticide reslduee on tobacco. When natlrfactorg methoda have been developed 

R. & D.E. OM monitor all tobaccos used ky the Canpany with rerpeat to 

pestlolde residues. 

1. It16 mggestedthatcontuctlsmAe wlththemwly formed Peatlclde 

Residue Analyslr Infonnatlon Servioe (PRAIS) of the faboratory of the Govemaent 

Chemist as kouledge of their experience in this field would be invaluable 

partlaular~ about the supply of pwe Ineectlcider to-be ueed as armlytical 
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Great interest has developed recently - outside sclcntlflo circles 

asmll as athin - in the possible presenoc of pesticide chemloal~ on foodstuffs. 

SOM pestloides nre MU in use for the oontrol of tobaooo insects ud diseases 

d as it laay be ncOesaaxv to monitor t0bao08 for pestlcldc residues a 

rcticw has bsenmade of possible snalytloalwthods. 

DI!3CUSSION 

Althoughtherears several -8 of &emld.B uhloh could be used 

for the oontrol Of tobaooo insects a~%i diseases, there is no cvldcnoc to 

show that more than a few are actually uscd. At the moment, DDT, Aldrln, 

Meldrln, Air in,ParathiaaandMalathionappeartobathelaostpolxrlar. 

A list of all the pestlcldes which have been recaamended as pesticides for 

tokoo, is given in the Appendix. 

Any method for the detemlnatlon of psstiolde rssldues falls into three 

sections, (1) extraotlon, (2) clean-up arxl (3) deteminatlon. 

Rtraotlon 

Efflolent extraction of the psstlolde residue from plant mterlal is 

often dlffloult. &my uolvents amI mlxture8 of solvents have been studlcd. 

Ckncrally em#msis has been plaocd on using a system which will dissolve 

the pestloldal ohcmloal whilst remsinlng miscible with the aqueous mediun 

of the tipsue. Mixtures ofhexane uithlso-propanolhave beenused extensive 

(IS;) as.uell as acetone (7-g) and aoetonltrile (10-11). In the ease of 

mnufaotured tobaoco the produat la soaeohat dehydrated amI so solvents 

suoh as hexsne axxl dlohloromethane would poislbly be the most suitable (12-14). 

Ithasbeenpolntsdoutthataarem8tbe exsro%sednotto Jwethe 

efflalenoy of extraotlonmcreljrona high reoovem of a ohcmloaladded dm 
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an analytlonl pFooedul?e. Oood reooverles of the chemical add@ may be achieved 

when really the degres of extraction of the actual weathered reddue 18 

Poor 05). 

After extraoting the psstlolde residue fram a sample it is neoessazy 

t0 OuTg OUt a Ob%Ul-Up ~OcdUr0 t0 XWDOW? BU~tlknOOB &X’OB~t f!l the exti’aCt 

whloh would lntcrfsrc ulth the subsequent detectloa a& detcminatlon. 

%'he ideal OleBn-Up grOCBdurS should bs applioable to all types of pe&ioidcs 

and extraots. Nowever,beeause of the aauplexity of the problem, there 

is no such procedure and pmbably never will be. Nevertheless, several clean-- 

up proaedurs L are applloable to a n-her of different pestloldes and these 

have been reviewed recently (16). Clean-up In&hods used lpOBt fmqucntly 
/ 

cmploy'partltlaring between imlsciblc rrolvents and/or oolum ahrcmatography 

uslngalwnins or oarbon. Paper and thin layer chromntographlo mthods are 

widely UBOd fOX' BOx’eening 88lllpltB. 

unboubtsdly,the alean-up stage18 the most laborious saxitlms conmUng 

Bta8e of any snalytloal method for pesticide residues and 80 any technique 

uhlch candoawaywlththf~ stageis amnJor advantage. At the mment Neutron 

Activatloa Analyses (17) BBOSB to be a pOBBfble answer althou& not a lot 

ofuorkhasbeen published lnthis field. 

petenlfMt1on 

In the maJorits of oases, uhlch of the nwserow possible ~BtiCtfdtIB 

hasheenusedwlllnotbelmoun. Agencral prooedum uhlah canbothldentlfy 

anbmeasure8 largenumberofahemlcals l tonetlme 18thereforenesded. 

So far, the most useful methoda for ths d&ezmlnstior. stsge have besn ahramto- 

graphlo, manly O.L.C. Paper or thin layer ohramtograp& are prtloularlg - 
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useful forldentlflcatlon prooedure~ - thin layer having to some extent 

replaced paper bcoause it is muoh qulaker mxl has greater rcsolutlon and 

- 

sensltl~ty. 

Speotrophotcmetr%a methods, lnoludlnglnfra-red, ultra-vloletmdvlslblc, 

are 8tlll weed extsnsively for quantl~atlve detensinatlons when the identity 

of the pestlaldels known. 

Of the six ~BtiOidBB most oomnody used for the control of tobaao 

fnseots nnddfBea~es,tuo are orgnno-#aoB#u!tteB - ParathIonand &!alathlon 

nhereasthc other four are ohlorlnatcdhydrocarbons -DDT, Endrln, Aldrln, 

Meldrln. \ 

~OohoBDhatC PestiaideB 

lkle most 8atiBfnCt~ 8eth0dB for the detcmlnatlon Of Orga!IOphOBpbate 

pestfolds WBidWB appear to be those based on the G.L.C. method empl~ng 

a scdfus thcrndania detector (8TD) tioh 18 highly Bensitfve to phosphors 

oompomb (18). me response generated in a S’ID b cornpounds other thsn 

phOBpharvs Oosm iS ainimrrl. Ihe Qrdrogen flame in the dote&or changes 

to sn intensely blue flsme when a phoBphorus aompollnd is burnad, ldicating 

the formation of a high energy stage, and this mcchanisn~ is apperently unique 

in fleme-ahemlstry. In the presence of sodium, this energy osn bs nmzsmmd 

as eleotrloal energy and is directly proportions1 to the smount of @x~9phorus 

lnthe flap. AS little a8 0.1 p.p.m. of Parathlm 4nd Malathion oaa be 

dotemined by this method. Chlorinated hydrocarbons, the other groupof 

pestialdes used on tobaaoo do not intOrfex%a unless pm~Bent in fairl.y large 

BBOMtB. 

Provided that the identity of the pcetlolde has been pawred to b Paratblon 

or Xdathfon these BubBtanoeB may readily be determined oolorimetrlorUy, 

althougha differentoolorinrstrlomethodlsneed~ for eaohofthcm. 
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Parathion oontalns a nitro-gmup and the colorimetria method (19) used 

for its determination inVOlVo MdUCtiOn Of this ti&O grOUp nith tinC dust 

and l@roahlorla aald. Zhe resultlngamlnelsdiasotlscdmd ooupledwfth 

N-1-naphthylethylencdlsmlne. hy other aramtfc nitro canpound present 

must be refno~ed before this detemafnatlon oan be au~lsd out, as must plant 

pl@ueJntB, fat8 and waxed, rrhloh interfere with the aM~BO8. 

Mnlathfon cannot be detemdned by the above method M it does not camtaln 

a nftro-group. Malathion is dccaaposcd by alkali in oarbon tctraohlorlde-- 

ethanol ~olutlm into 8odlum diatct.&l phosphorodlthloate amI sodirra fumratc. 

The fomer caupowxl 18 extrauted into water and aonvertcd into a copper complex 

which is theh re-exbaoted into carbon tetraohloride in whiah it forms an 

intense yellow oolour (19). 

Chlorinated H9drooarbon Pestiai den 

CCrr,Aldrln,Meldrlasml~lna11are ohlorlnatcdhgdrocarbms. Au 

was the oasc for the orgmaophoBphates, the best method of andysi 8 is bnsed 

on G.L.C. a8 thi6 till ldcnt.1~ aMI estimate the Bubstances prcscnt. Par 

this G.L.C. assay, the elcotron oapturc ionisation deteotor is the most satisfactory 

(20) as it eA'ilbit8 an excepti onally BOMf tiVe and Bcleotive reBponBe to 

halogen oanpouml~ AS little as nanov (16" g) quantltles oan readily 

be deteuted. 

Alternstlvely a oanbined G.L.C.-caatwtlon - mlaro-aoulowtrlo titration 

prOocdUrc.(21) oan be applied t0 i&c tt1X4BfS Of chlprlnatcd ~BtfOidOB. 

In this aase the seneltltity is less than is the case for the electron Caphme 

detector. 

Colorlaetrlo methOdn oanh wedfarthese ahlorinatedpmtlolde~ pwided 

,... .- _____ 
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tiEbdrinna3fa~be detenslned $.the saw colorfmetria wthod.Themoat 

widely used 1s the phsnyl atide msthod (19) elthough speolnl precsutlons 

areneoessuyduetothc explosivenature ofthe phenyladde. 

Tit0 -St 8UOOOBBful OObFhlbC!tl’fo Mthd fOr m inYOlYOS !dtM*~~ of 

DDT to the tetranftro dsrlvatlve (19) thfah produoc~ a aaloumd solutlcm 

lnkmsenswhsntreatsd wlthmthmmlla sobiropwthglatc. 

In oonclusion it 9hoUd be nchd that a Pestlaide Residue halysl8 Iniorpatlm 

Ser~i~6 (PRAI8) ha8 been 8Btabllshed by the hbOMt~ Of the G~~ernmerft 

- Cht?dBt (22) fOuOWi!Y8 the X’BC olnncndstion of the Report of the research Cadttes 

OS¶ %XfO ChOIldC~B. Ihe snln purpose of this servfoe 18 to assist laboratories 
I 

b siipplying fnfommtion on swthOdB of analysl8 for petstlclde resldues ard 

on their yrincipsl degmdstlon and metsbollc pradwt8. lhcg will also aupp4 

lnfarmstlon about t!! ~~pp~ofa~lgt1~a1~kmdrsrd8.A~ the Laborat~ of 

the Coverwant Cksdst ha8 been actively engsged in the snslyses of psstfcldes 

foreowtiw,uprir3anaationwhiohfheyarewllllngto yrovidatillhe 

extrawls u8eft.L 
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APPmDlx 

Cowon or trade n6m66 of penthIde oompaundm mooameded for the oontrcl 

of tobnooo insect6 and dlreaaea are listed alphnbetlael.2y. 

Aldrin 

rmn 

Dwetan 

Me&kin 

Dimethoate 

ChIthim 

Heptaahlm 

Malathion 

Manet 

Menemn 

Netnaeptex 

PWthiOll 

Sevln 

Telodrin 

Thlcdaxl 

mE 

PffllW 

m. 9.a. mlt&bila 61 
m. ]c.w. -66 

D.J. Ihod, Em. 
Dr. C.W. A3mvJ 
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