
Qetectian and quantitative determination of certain chlorinated pesticides 
by micro-thin layer chromatography 

An ~~pprccial~lc am mnt of lvork I4 Iias been carriccl out to cvxluntc tlic quantity 
of ;L clmnica.1 on ;I tllin-layer clmma.tc.qg3m by crnploying the rclntionsllip that 
mists bctwccn tlw wciglit of tlic compouncl in tlic l~.)C~il.tC!Cl spot and tlw size, clcnsity 
of colorxtinn (t’iSuil.1 or l~liotonictric) or raclionctivity of tile spot. TIIC 1ncnsurenient 

Of SpJt iLYI!iL ELwidS tile C~iffkdticS ~I,SSlXii~tCd Wit11 tllc ClUtiOIl Of the Ill~~tCri~~l frCm1 the 

iLClSO1’l~Cllt and tlic ~x~ssil~ility of furtllcr pollution of tlic purificcl sarnplc. 

1’UNDY i\Nl> Tl<U’~l~ll”*7 found iI lillcnr rclationsliip l~etwccn tlic sclumz root 
of tlic arca ant1 tlic logaritlini of tlic weight of tlw c~~npounc1, while Osw~r,l~ .4N13 
l:Iat:cCICH ol~scr~3xl in many CiLSC!S tllat tllc‘arcn-weigrllt rcl;~ticmsllips tvcw not lincm. 
11 limiting wnsitivity riwtllocl is cn~ployc?cl for tllc qunntitatik*c cstitnntion of allatcxsins 
in grmnclnut” rmcl asccwlk acid in potatc~ tulwrslO, 

Tlw limits nlloUx~1 for varir pus pcSticitlil_l rcsiclucs in foods unclcr various food 
la\\5 \*:uy from o,I to 10 p.p,tn. To cstiniutc tllcsc low 1cwIs sopl~isticxtccl mcl costly 
nlctliocls su(:II as giE+licluitl ~llroll~iLt~)g~~~~~ll~, infrnrcd spectroscopy ancl ninss spwtro- 
sicop~* m-c iicccw;~r~~, ‘I’lw prcswt invcstig,l;~tim cn\kLgcs tllc possibility of utilizing 
a cotiil~iiintion of spot CliillllC!t~l mcl visual cstinction mcttlocls cm micro thin-layer 
cll~onir~togr~~l)lly (tiiicmk’I’1.C) sliclc!s for tlic rapid clctcx.dio~i and clumtitntivc cstinm- 
tion of ~Wtilill c:l~Iorin;~tccl inswti~iclcs, 13otli in tlic pure State ant1 in trcil,tC!Cl mntcrinls, 

Insacficitics. All tlli! itisccticiclcs scrocnccl wcrc from 15. Mcrcl; A.(;., l>iW1llSt~Klt, 

(;.l:.li, 
Chmrutrlo/dtrlc. Microsliclcs t If 3.5 x 7.5 cm size w+clrc: usccl instcacl of tltc m-m- 

~witionnl IO x 30-cnl TLC. 
/+cfwvtrliou o/ rtriwo-‘I’/.C pCnlc:s. Silica Gel G (National Clwnical T,al>orator~, 

~"c.~oIli~., Illdh) (40 g) tViIS nlac~c! into Slltrt'y Wit11 100 n11 nf Chloroforni iLnC1 transferrcct 

into it GliISS lX)llti~illW (Cliilnlctcr 3.j Clll : lmiglit, I0 cm), ‘I%c inicrosliclu \ViE5 clippccl 

into tlic slurry iIIlC1 inlnlcdii~tcl) tnkcn out to clry in front of ;L fan. *rile silica gel 
coatiiig o?l one siclc of tllc lIlil.tl! \ViLS rcti~ovd alld tlic plntcs \vcrc liCl>t ovcrnigllt over 
nnl~yclrmis cdciuin cliloridc in ai1 air-tigllt ClcSiccXtor. ThiS tccllniquc of prqmration 

of micrn-TLC sliclcs is siriiplc, riLpiC1 and clots not rcquirc il<:ti\‘iltioll, iii cx3nilx~riscni 
with tlw ~rmvcntir~~na.1 tilcAlloc1. 

Sfmllirrg:. Gri~lccl wnwntrntions of cncll lxsticiclc unclor test (ICI, 5, 2, I, 0.5, 

0.2, O,I, 0.03 ntltl O,OZ pg) wrc s\x:)ttccl CNI tllc micro-I’TX l>lntc using n TaiLnlcla- 
pipcttc 01’ St~~nCliWZl nmc3grnni tnicrr)~nl)illari~s. 

CllvorlrogCIIic I’ccigalrd. I ‘j(, o-toliclinc clissolvccl in iWC!tOllC? was sprnyccl over tlic 
spottccl micro-I’TJZ plates nncl tllc! solvent nxs cV:~pri~tccl. Colourccl spots of various 
intcnsitics a_ppcarccl tvlicn tlic plntcs wcrc esposccl to sunligllt. 

J.~lltiljUg scrlsilivil_\f bcclwiqrrc _fov st!rrli-rlrrcirtlilnlive csCirrtdiols. I;or iL rapid serni- 
quxntitati\w clctcrnlinntion of pwticiclc prcscnt iti tllin-lnycr spots, n visunl cstitiction 
lllCtll(~JC1 \V:lS f0llo\~*d I>>? running a scrics of Spots of StC~lIdil.rCl pcsticiclc solution ilnC1 
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lcccping ~1 rccorcl of tile lwst quantity rnaclc \*isil>lc icy tiw ci~rcnnog~nic.: rc;~qmt 01 
13~7 ~1 _j-win csposurc to iociinc kxpour in a closccl c11;u11ix!r. 

I>icWZCfCY vf I/lC S/ml. Tile dialiwtcr of tile Spot \V;lS lllCiLSUrl!CJ. 113’ pixing ;L slicct 

Clcmr-rrt, /mcdrrt~c. IVIlcat s;~inplcs, trcntctl ivith pcsticidcs, wcrc pnvclcrctl in 
iL grin&r. EIcSalle \\‘:LS ~~clclcd alltl tllc misturc UYLs Silil.kC!Il tiiorc-mgilly illlC1 liitcrc.cl. 
Tlic iiesanc \vaslling mxs rcpcatccl four times alld tllc tiltrittc IV;1s conccntratcci tc.j 
aixnlt 10 1111, To tllc llc.sanc trcmwtltratc, J 1111 of acctmitrilc \ViLS ~~dclccl, tllc riii.sturo 
NYts silalten tllwougill~~ ;mcl tllc acctonitrile la\*cr \Vils SCiXUXtNi. Tllis cstrac:tion \vxs 

rcpcated three tit&s mltl tllu acctonitrilc fradioii Was trC!i~td wit11 0.5 g of ilCti\‘iLtC<i 

iUliIll:d clwxoal to rumovc tile coiouring IllZ~tWii~l. Tllc solution WIU liltc?rid iLllC.1 Illildl! 
Ui> to a kntnvn volunic for ciirorliiLto~r~L])liic mnlysis. 

Tilt iiivestigntimis conductocl in earlier \vork IliLVC rcvc;dccl~l tlliLt iiikro-TLC 

CilIl ~LdV~lIltil~C~~~tlSi~ lx utilized iii clctcvtilig iIlld c!Stillli~tiIl~ posticidw I,* \*iSUill 

cstinc:tion tccl~niqtics, iLllC1 iS siniplc, CCollf HlliciLl XIlCl rilpitl l~OllliXlIX!Cl witll (!Ollttell tioIliti 

TLC. 

1:or iL rilpitl, r~ui~lltitXti\X! clctcr.minatioti of psti~i&s prcwrit iii tiiin-layer sllots, 
iL visual cstinctim tmdiiocl c3m~i~iiiccl \vitil tile diuriictcr of tiw spot and tiic spot 
in tcrisi ty was used. II;.4-rzl” clctcctd wrtairi ~iiloriiiiit~‘cI pwticicles on tiiiii-layer (:l~ro- 
iiiatop-ails from tllc cliffcrwit wlwrs 1mduwd Iviii?n iI riiisturc? c3msistiiig c )f 0,5 g 

of CIipllcXl~1iLIllillc a,ncl 0.5 fi of zinc tri~loriclc in 100 1111 of iI(*l!tOllt! f\*iLS sprnyctl c’)ll, \vitli 
SUi~SC!CiUCIlt IlCi~till~ Of tllc i>lE\tl! t0 ill>OUt 200”. ScIisiti\~itics 1:lililllWi I,? tllc ;~utilol 

wcrc CXi>tilll 3-4 pg, nictiios~~ci~ior illld c:lilor-IIDT I /rg, il.lld I)I)T iultl tOS~~i~il~~lll! 

2 pg. Ill c-wdcr to ;i\wicl tiic use of IL iiiisecl spa>* rcikK:cllt :ulcl sUixcriucIlt ilcatilig to 

iL t~liipcraturc IlS liigil ilS 200°, till! UW Of o-tolitlilio iIS i1 SpIYl)@ IYil~:cllt \VZLS studictl 011 
lnicm-TJ,C plates simttcci wit11 thous villorilmtcci pwticidcs. l’lio diffcrclit (*olours 

pnxlucecI wit11 \‘iWioUS ciuniititios of pcsticicles ilrc! silcnvn iii Table I. l’ilcsc diffcrclit 

c:olours offer Xl1 cm\’ tnetliclcl of clctcd.ion of tllc ~olIlIllol1 (*IllfWiIli~tctl iwsticiclw iii - 
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II. cmc-step process. In order to furtlwr simplify the prc.xcclure and ~nvc time, tile dc- 
tcctim and cstinmtion were invcstigatcd on nlicro-TLC plntcs. A series of spots of 
l;l~cmv conccntraticms NW run on tlw micro-TLC plate nncl tllc nlinhurn quantity 
of IXLCII pcsticidc clctcctal~lc wit11 tllc clmmogwic reagent WI.S recorded. III the C;LSC 

of DDT, lindanc, captan mxl UHC, the minimum quantity clctcctnl~le by visual es- 
tinctim was in tlic rang2 o.orfj to 0.02 pg (Ta.l.~lc I). Alclrin, cliclclrin, cnclrin, DDD, 
lIl>.A and DDE coulcl 1x2 clctcctccl itt tllc 0.3 pg level and alxwe. Tlic lligllcr sensitivity 
of DI.Y~, 13HC, linclnnc mlcl CiL]JtXll iS clw to tlic more Inl~ilc chlorine a.torns in these 
~~~olcculcs~~~ compmxl lvitll DJ111.1, 1)1>13, 11D.4, rklrin, clieldrin ;mcl cnclrin. Tllc con- 
centration range in cvllicll (!iLCII pesticide is present. can aim lx! asscSscc1 by tlw 
clif’fcrcnt sl~aclcs of colour lm~clucccl on the micro-TLC plate, In tlw case of DDT, 
;L ~*ello~v spot appcarcd 1xtww.m o.o 2 to 0.2 pg, grccnisll ycllo~v in the range 0.25 to 
2.5 ,q ilntl leaf>* green bct~vccn 2.5 itIlt IO pg. Similnrly, linclmc, cxptan, 13HC, DDD. 
etc., CiUI 1x2 detected by the varimis colnurs ilIlCi cstimntccl scnli-quantitnti~,cly by the 
\*ilriouS sl~~lcs of colour proclucccl delm~cling cm the concentration (Table I). The 
blue colcmr lmxlucccl by li~lcli~~~e and 13HC ctm be further ctistinguishcd on tlx micro- 
TLC I,>* tlw aplwiuxnce of 4-j blue spots in the c;mz of 13HC and n single l~luc spot 
\vitll lintlane, \vllcn cleVclollccl in llC!SilltC! illld Spril~~Cl wit11 o-tolidinc solution. 

-.” __,____ -.._-___ .._._...._. -,_ ,_._ ._“_ __-._-.-_. _._ .- 

T11c clu;mtitati\*c inctllocl of relating spot size to tlic clwntity of con~lxnmcl 
prcwnt \vi1S studied nest. Since the spot size Vihed wit11 tile tllickncss of the silica 
gel Iilj’Cr, pilrticle sim, WtiVitj’ 0f tllc abwrbcnt, etc., tlic use of cl~lorofornl instead 
of distilled NXtl?r to prcpnrc tlic silica gel slurry was studied. Uy this technique, rnnn~ 
of the factors whicll affect the spot size were largely clinlinated. In order to increase 
the rcproclucil.Ality and WXXIriLCy of the nictliocl, the technique of spotting the pure 
pesticide solution on a micro-TLC sliclc with a stmclnrcl nnnogrrun capillary (300 pm 
clianwter) w+ns follo~vecl, Tllis procedure guvc distinct and tvcll clcfi~~ccl circular spots. 
In orclcr to Ol>tidIl circuhr spots, CWC was talsen that tlic cntirc volunic of tlic spotting 
solution w;w delivered from tlw micro-pipcttc at cmc time, as a scc~ncl spotting with’ 
frcsll solution affected the size and diameter of tltc spot. 
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sc.:~*ci~ccl. \Vllilc o_saniining tlic wriaticm in tllc spot sixc of IXCII of tlww pcsticiclcs, 
ill1 optimuiii CollStlLIltl~ liTlC?iLr region of SaIll]~lC size \ViLS foLlllc1 ;Ll>o\‘c! \vllicll tllc spot 

siw Cl~Cl~C!il.S~Cl grCiLtlJr ;LS tllC! ilIllOllllt Of S~ll~StWlcC! ]XcS;cllt incrc!as;ocl. 011 tlic! otllcr 
IIiLIlCI, IX!l(‘)W tlliS ICVCII, tllC! SIlliLl] sixc elf till_! S]Xjt jil’C:ltl~’ iIlc*lY2ilSl!Cl tllc CrrOrS. 
‘l’]lc:S;c 0l~ScrviLtioIlS il@T!C! witli tllc tinclings of OS\V.~\I.l) .s\Sl) I;l.I;Ccl; “I \t?llo iIl\YSti#LtcC] 
tllc: optimum rcgirm of Sill~l~3lC! sixc! for tllc! dl<iLlOiClS (3-4 i/g), 

In ortlcr to Cllc!i:k tllc rclmducil~ility illld ilCCLl~~LC~* of tlic ViStlill cstincticm iLIld 

SlXjt CliiLl~lctcT nlc!tlloclS, dr~tc~rIlliIliLtic~1ls \\‘oW carried crLlt uJI1 IcllowIl C]Llillltiti~S of pure 
]xStic*icic Sillll]3lCS (‘1‘illlll! I I I). 

‘I‘lic cwor in tlic! ViSlliLl ostinc:ticm IiictlioC] \*ariccl Iwtwccll 3 strict 5 ‘:;, COIllpilIT!C~ 

lvitll d-5.7 ‘vu in tllc sjlot diillllcti!r 11l~!tli~Jd. 1Vllcll tllc Illctllld \ViLS appliccl to CWtitiIl 

pcstic:iclc (lust ~Ol7llUliltiOllS, Xftc!l* tllc LlSLKLl c!lGLll-Lip tc!c:linic]w, tile WSllltS rC\‘CiClCC] 
tllilt tlic Iwsiticitlcs c;Ln lx! rccovcrcd illlC1 C5til~liLtMl fvitllin (i 'I,;, error (Txblc I I I). 

\\;llC!ilt Sillll~~ll?S tro;Ltccl wit11 ]illClilllc?, I)I)T :lllCt Cil}ltilIl \vcrc cstinlutccl I>y tllC? 
UlN)\Y: Illctllf d5 tvitli tllu IlcCcSS;L~~~ l,‘lciLll-Ll]J tcvl1IiiqLlc. Tllc rcC:o\‘cry of ]x?sticic]cs \ViLS 
ill till! rang’c ()O-412 ‘j,:, (Till>lt! I V), 

Tiic diffcrcnt colours I~roclLlcccl by 1)1X, Yl,illCliLllC~, ISI-EC, iLIlC] tllc q*clfxline group 

of inwcticiclcs offer il.11 CXlSy rnctlicxl of clistinguislling vmicms insccticicles on micro- 
TLC wit11 tlw cl~rornogcnic ilgcllt. Tliis tccliIlic]Lie n*ill IX! of pwnt itCl\~iLTltEt~c in field 
work XIlCl routirlc iUlil]ySiS. 

Wit! iLLlthCJrS es]mss tlicir tllnllliS tc.J Sri. S. Ii, h’~AJr:~Il)lsIz, C]~airnliLIl, fIlfC!StiltiOIl 
C:oIltrol illltl Pcsticidc Discipline, i Ltld to Dr. 1-I. A. 13. J’:\IQPI~\, Director, Centrill l.~oc~cI 
Tei:linologicnl IG2S~iltTll Tnstitutc, ‘il’rysorc, for tlwir keen interest in this investigation. 

Ca~rltd I~oocl! ‘I’cclcmhgiccrt I\‘cscnrch Iuslitttlc, Ii. \;IS~VI’S~VARI.W 
:~l~~w~ul: 2.4 (I,rrditc) 1%. J t\\‘nRr\N 




