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A lew imt'lhod for the ,xtratetioli wild deter-
riluation of )TIT aid relited limaterials ii 
blood Il s beciii d veloiped. llom were givell i t 

sinogle oral loS.e of 4(-iahlCed 1), T', a1d it was 

deoilistraledI b' pa rail gats lhro iiatogra phic 
aitto ra(1ifome4tril' ltieasiremiits that fit 1111o-

sols w\itl high (xplfl)slil's to 'h]oriinte~d iylio
i r)n (lsti~l',.iIll'(.Iillti\'JIy high 4'III'l,,ltrl
tionl (if th )1e (wstiv'id(is ill thiIr )h I (5 7). 

W ith Ill. f I i l IV s ellsiiv( d t'cl't os ,adve it, 

I hl wlli)r (If gis ' 'ollin:Itgrlalphhi' (( ;.( ) Illlhi44 1s
14 i''li4 flltl'l'tlIlllt(l(f 

ititrodudiI4 ))T i)lindrleflallidIlla c 1('1'lllilllioll ,hl fill. if('h hlrials i the 
niot he r(.1ovse4 qimalitalilcly fromn sertlml by 
simlell~ hiexunlel, e,. lraetlio, I're.reatiiilien flhif' of 
se.t with c(I!e11voIi lltms if formiic4 ad'il r'-
It'11 e( hIld i f i g.(If D DI 1111d D D T' ei l1b11o11.he T 1 I 
lies md lpriville.d he.e'xr.itlionl of these( 

nialerials %!ith ti-hexIi n, .vielditig 95% recov-
cry. ' ,ll4'Ii aipplied to4 scri (if meti fro thle 
ge llf'raid polpllll i 1 mt4i of1 w41oi 111dI1'in 11141 

IXlm.el 1o )1)'' flr mre r4,Ih i 10 i 
nltiplltifti(ettirint.g plmil, this Iilithodl gitve.cii
siste ittly h ig h e~r re~su lt .sltlm (fidll e imlle 

heimx tll, metholld.' rtletiotl 


))T '1111i nlated 1llltlrialk illblood (-L - 12); 
41vlIn'l' , Il h I 11oll1iil41']'*y'l 1is lt ,rv. 

]1'4l1 V I'llle: iI )....h.... We ll. aItd ill th' 
Illwt l i d.hc vrilwi 1).v K n'. ill . ( 8) ,.dis :111d .J a-s l l 

aHlhl]P..,llld -:1-.ilhlll{)). :111d Mor-r'a{ll 

and PnHIIt (10). 1ih'5trllli\ I )I)T(hIl'Iclll'.s 'tp 
Wll 1(( ,(Illllll(llI 4('I llis dsl''ri41' Iyilvill till' Ilet 
VhMe.i'rIuI1 1 ,II(-1o) ( 'r14h iid A li hf 11111(I),ldl 


0 1), and Roinson and l'ear (1'). obtin
'ITll 


ro ll- . {, ll nr*(,]pl Nillts,th e ,.S nd istillatlio Illotlh 

oillofl]):Ihl ct1ill. ((6)requllilvs, 1-:11-cille.\trl'{lllv
]rllst iatitll ,l'fil distillation :1i)]1:1':Ilhl w%'lias 

DDIT is so whlh'd.\ Ilitlinh arilt:1s:1 h1i"'lll,{ of1t(echnlivnld(Itri'iuhd ill s-kill. For~nldlwst, 

{til'' I'(-ll hbe foun1V ill t 1 i 1illr ' lIs4llis, oI il'Sd .'1tll.l I 2 i- is { ill for tllwIl ll' ,l' Ln 
of __il__ri. __ll. _{l _ll___ _ it.s .___ _hilit_. illf'lt. Wvhich an.',iiri n'. lIlll lI 'l11]ll'lll i llTltr.a ill]l~Ie'a l {xh'ac' l l 11 l odl lrilwd hb " 

ti ss.', t h u'll ill iot,r.I ti ssu{,.\\Iw'I'Iil:11 1:11 1 ]lh ( . (7 ) i sIpro l y ft (m . wi ll~d , .lw 

co n en t ions.of , D DIT arn . fo undIi l l adlip os.e{. (, ' tiol l( d es' 
ll{v , 0t it/ o sti) v l 

I'{ece(i\'e. oll tilt :1'it tolxiv '(f D DlT, site , avlhll Illllhid folrthe (, O' lloillatill o ill ilin't(.4 
isthe' ., el l11rats, ft(h-n I(lV{ll:4 svst ioI (1, 2)). rw rl~ IHwfivi's, ill blood. (.'\'.,ttholl-h fl' 
to(xic' man~ifestat{lionsl have'liwHIlshown'l to)h sllv flia 

]at(d to I)1r'Ilnco(llc'0ll tH ionsl(1). It has ls o )(l]l I)D)T :1l11didll' r{,hdt-ld(-'lllnllltllld. s Ino oih
sh]ownl thatt, th lll(lln'ltilll oifDDIT ill tilt,billd. lwYm~ to 

I'r- 'mth01r.0 lnt i~t\l i'v(,{lr:yo illethI 

Altriblth.d tlhi: ill I'rr hilhn" of 
brainl il'r("l. d w\ith! illlr(":lws.'of D DlT ill blood( fill,('hlo illth-dI jw{sti.-ticsS(.ljlrt ot'lls.:1114 
1)1:l.'lll:t (I ). B~row\n (11Il. :1v'l-n'(+1tiolll VSl possibility* ofl in ri. b~inding .(3})r'(,])(-ted {'t V' lli ( 
hvlw ,n fill{,h ,lvdoifliehiuil tim hll(,
ill lo '11(l 

dinlicad siglis of'poi.soning inll ll1111lll. sigllifi*(- Illt 

cl-'r(vlaio bt we o~fDDIT-I ~t\\{w ch'(oncen'ltr'ations 
r(elitted anld ill fill, blood have(Inter'lials ill fill. f'lt 

also bl -11lvrt('ld (1 -t.3).Ill fthediflhvulltic.o'{,~ 


expvril'i'lv(d ill ll])fi th'alllillng tissile(s ot{i(wl Woo. 

frolnt hbl~l l~{it hl d .vi-1ru1 has l. -r\edas 

tlh(,tis.piue of .s-:llw'\'v.i~n(d toilolic.ill d(,. 

.110111lr( llll\ ):1](, it (11.((6)1'(ccoggilim-11 thllill 
lY hll' pl'avf, '11]iding" take's with vil]{l'ilinthed 

in.(,v.ticidl,.s hat fit(, indill b~lood(antll( 2_kindlll. m

ill" anl'{oIIidentlic'al. ( ll1lill'r obls( l''wvdc1(it. (1:3) 

fill, binding of, DDIT :111d ilil:r11l. nl [ to 

rd n (ll(, HIllolc:11d;tlrilnll.l tlhitip\ ali Ill'l'l'oti e 

\\a l.' fol.(,N.Ill( 1-l'lll1 d (11. (I-t)11':1(h :I 
sta'ti.sticl' )'tlh',. (7) Iwethtvilniinltion of f]t(, it. 

of,vo(lli('(nr'tiolli (d with respec,(t to p~']ll:11d v'lmldldhed thlatIIIOllitor flip ]leve(ls of (]lho'illi|{(,(I 
-])(-,ti(hhv i hlll po(pulation.s. hl'i)vlal, pe(r agilhl, l.s'lnlph, .wrlioll.slYvr'w, recov\'{ry ofr 

alddedlD)11'. This Wlt. attribluted to degr'ad'atioln 
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Nione of thea;live mnetiods offers : t ruly accurate 'Prilpratiii of Stumndard Cur'ro 

mIle,,us of deternaiution of in viro-hounld ))T
and ,'t-lat l,m.tal)o~lih,.S. 

I 'le to dh't'limiit. thepupose of this stuly wsis 

ellit'itii'y of ext laeitill of D)T an 1,'11 lt(lr 

tenils hy thw )ale cis aI. (7) itiethod andl to 

imiprove this itlithod, if possihle. This was av(.oili-

lli-hiel hy <1os+inaiii:ils with i4( -lielehl I')II" 
:nil vo dltctiti1 I rallel I-livili c l :Ji l rdli t rilltt 

tii,:sl.I'Vii'illt., of thi il.elitltiiil if I M)1)T andl 

,'i-htel moathri:ils ill th' extlats olhtaiivi' from 
,'I+IIIn .'.lliph(s liy 'lII'i)il extliiuti ll irocelure'.is. 

Thl iiul Ietiiillal lith,,i'lL retiillig il tht,
rn-shhlt, :ifht,r-otra'ioll hNy the vaioustl t<.(.11-
Ilil i's wen. Iliialisillild ii dIoinet ii *all\. 

M EII 4)1) 
. araits andI Reagenntts 

(at (ns.Lc/Irnoologrn . Vli:il? Aemr gliPh i's 
201) (Vaiiaii Aerii liphi, Wlnut ('ree k, (lif.), willI 
c'](('IIII c"altorsI' dltoor~, S I' i 11:' i soIIrc', atilt[ I 

1yV full sihv'iliip lhrt riorleil' salrgeld ("hi-
' <agl, li1.). (fI.4 ('n,,lios.: dlthilr 2t65( , inhl a,1(111' outlhet blockls 2+I10'( , v.lunin olven 210:.V(, v+clhmm 

' .11s" X It" ,o +i lll llmllmmika- d with mixturvw 
of equ1tal parts of volih il pm ""119 "k :kill ',i 

plckinig l( ( bbh ,lrwj r!.,t,ii carrier gil. 3.5 
IIml/minill 7 t0 1)i, t1rd staliliiig vlln t I X It0" 
l (l tii(. 

ip~w A:I:;"; (IV-17 lll 2,0 
,+h avid-w si.h ,l. It.M -,re~atel~l C'hrl'l irb \V 
(b) Cohintio Ir €.. , 01 

+, , +.pp li ed,Svi enf., l, ibtlr i v,+ . , Sila w<C' IIl ,I-t,. 

I).). ':t ";(W()2 i
.I CS(', - taled ( +' ,m 

(c) 'rliIi.r u1i.r.r. 
ihiilltifil. ('o.).
(d ) A' .•li v'i dl ,s hla 

I hll libliii, lt ,iiii9l 
IR p -llr.i ,. Pisliihuilh,, 

Fla.) bIiii( SrlllYi 

tli)m 120 u h a id-\ashed,c111 s, orh \V.
 

('tlah g N is. 12-S121(1 tlisl 


r d s id l iti o s. " P"rep 11 
' .,,aln 

1 ( 1"; ili r I follili , ,lhiltlh 

llliimi ir y l'l'nilli , 

ihi (:i 0 i i i of ()")'-
ig l p (1 'l o ,p'- IIl(, p,p'-I :: ,I Dll ,lI', pg 

:i i d 

tl i oli, 

I 
i'l 

mialk i ng7l 41v llh i li v'\vi i h lll i li<1 v s ei al d i hl - 1 . I ty* 
i ir o p rdl l iandi ii ll i tilll r< l ii v'l il aii l i v'i 1 01 

li of and11, -11 15 11/1 
f f p,p'-l )I IT. )iI r 

let n-1 'r.+a ,. I. lis ill over 2011 Jlil inviihyl 
:ih ll lllIlli. ..liqiili' 7 14llilii 

tihil I 1, distilli 
(f) Irird. l'i'li hil 

ivlil ('(i., 

IThe i 
til ll ii 

ir the 1.. 

I ilh tii', N.Y.. 

of trit uiniiii ii tir ht 
is lilitii m iiintlit bymtri 

teiirmnt of IHth,iitti 

- I li' ili'.I )sl i l 

7;a l+]; (liii (lii-

iliitjiii lu i imS i nd 
ill tutiti Ich lth Serv ce 
Educition, and Velfire. 

injtt I-5 pl mixed stallndalrd into gas hromato
graphl, usinlg tvolditions desc€ribed ahbove,. Plot peak 

heights VS. quilities injected ti obitlin stiaard 

Il"",e for eac-h vompollild, which is lineare over raige 

iif (onceiratli s uscd. 

I'rovidure, 

(>dlt 55-It nil10 1n i 
o'iio .hl. (Ce tiftg<, I) mi 

pipvt, carefully navilve 
Tetlon-limne, ,erew-caip 

fioiou ('fiomh ilbje andl lilliw 
at 3ain With PIalsthurtl0(0 inpmn. 

seiliili aid place il 1M)ml 
cemtrifuge tube. (If seum is 

to iv shlipped to anotlher point, for ainalysis at, this 

time, it shoul lieeickvd in Dry Ice in ,yrofonill
<'onaine.) Pipet I Jil sermx'n| phis I nil (.)7(/,' formic' 

,i it Iai15"i (eitrifuge tlube and shake Ilulhe I mmin 

(il VrteX IiX(. Pipti5 Jmiln-hexaei,, shake I min, 

let 1ililses se|Itlit,, and(1 lhel shake tgain I mi. 
Cerl'ifuge 3-5 mint1to inisuire seliaration of phises.i(artfnlel I'vlie ii phase titidplae in seoild 

elrllifuge I tilih. Again pipet i ill t-hiexlie inti tube 
(ontitining set, ndllreel extlatiot its desirilme.iLlih ,t 
(C illi llte e.xtract"s. Wastih .ollibinted(. i lr~(.t illv.{ Wit|h 

I Jill 51; piolas..iu iilrollte fir I mii hbyshikihng 
Viortex Inuxei, lind discard ,qulelll plhalse. If st

jtI'' 11:1,+know\\n hi.story of high expos1ure to IDDT', 
nula, pr'elimitlary anailys.is. :It this' tirmet Iby injecting 
3-5 iul vocllibilad V.xtl'ael din-lly ito gas (..}troiltat

grliph. For. ampnlels from geil lil opulation, pipet 9 
ill iliqjuoit into i Jill cploriflg tulip. Pla i Iliitilig 

polit ,llt' e..alId ca I nilftim eviltrifutgvfrotlio l,li,,IlIt\iIlh l q iig |u 'l1 ,t Ii.Iit.lh 
t wliht, hiumping dtring (v lrtiiili.li) .11(VIlt 

m VS A dhd J l +, 1 1 ,11 tl ,|Jill)(t o (I Ty . I eW~ill, I t and ,h atk e 

lilltt* m i. It1jet appropriate aliquot. into ga.h1 l' iatogr',ph c p i :is d es.v~ edt i h tb . 

ir 
Exptrimental
 

' l t l lIx.'ll' II l ~i c e e v Val 'llls-el -i l 'l< l i l
i t l y o ~ 
ti s fir rl iii '.lv of I)1)T-1) lleiil l illliiiteiils 

s(il-ii ai( Ii (illnilli' niet lie silell Ihese linll eh 
h(Xiill tViti'itt ii lir ht d,heiifh il vihil yt inw ve ,i 

1)\ (l os.i nig r at s,w ihh / , '- 1 1" 
Six , it i l . i f1 t he irl i sl ' i, 't i ghll l n e(iI -al s h n ail w\ 

i1g 30112-317 g, were edil.Ile Iitls were inldividially 
ilillIi 11liwith il)'-II )T !i -+ '' I ili)i)lTl: I 

1i |)hilllil ii l Ii iiililp itll itiili iif :t' (w '). The 
.l l wll til l ~ ( li ,:1 til'l i il.rlat illt'f illlilli . llW ,; ii(' 

,llil we\l givi lit the rale if 5 mil/kg hlilvy weight to 
liihitvi a dlilevel if 151 mugpp'-7 I; )T,'kg h1ily 
weiglh. Three ('Ilil roilrats weie givel hliilitloil 

iis lesi i'iliil. 
The ls w'lre hh l ihr dosilig, litfitlefrl whihch till, 

ill of lie I- )-i1)T-(oseiits wilere exhiili iig ilil
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(1'rlif|I 'inlllors. As im(? blodl its poissible wis taken 
from eahl 1).* i'liim i'tIln'ltr af201't N. t with fil 
syringe vqippiilvd with a 20t galzge iivdhi . Ti nl'411 
'aI. r;iiisfinerrid to it 15 ml i.t, irifilgv titbe aind ii-

lowed ) clot. After ceilrifmgatioii the ,Iernmnwts re-
miovedis <vsriliid. 'I'l, sern from Idiv d s d rats 
wI're colilinii'l anil stoe'd in a 25 fill screw-lap test. 
tihe, fiiil thf SlIl'i from llImiit 'i llllt Iaits wr'('e ic liil-
b)ille(1aiilds n ilna .similar tlb, for not inre tlhan:l 
t1u. il:iy I' fosr, :bmlysis. 'lhis gave alinw 21 fill

d rselleach (ifl collvo do~ S(.'lllli for lprelinil lnry 
it.illdies. 

A noditiatioi if the N a a it. Ith)irfi-iimiv 
cid Methih d furi ' i prolti-hu- nil ipilcrlh11:e iif 

aiid lis liien dlescribed h),yvPerry,i I 1. (1l ilfr lii 
exli*rm-lioll and, iso lation of colijlil led] fin vh holih,.-ol 

)[ IT fromi hlyoiv live. A iitnls w l de Ioiiti(,lii 
plrfirilli , a ,il Ire lile l iOfsi-rin1, hill fia ni lIrigif 
Ih saliies mii: l Iini hutimiui Inl ,filh rl;:kalhh. 
whe IlNhyti',t l -roxidi,-l maiih. d,l lihugh-ing (04111l,d, anod vollsi... lllv higher Ivs.ill.. welre. 
ohlatilud ,.\lell Ow s.1-r111wa n 'd vilh all eqlual,,, m 

v ,ltinti of 9i' i tf ri' , ,iid .l room l(,lla' ti.l 
imiir h'i txlr:ill'Wiiu ll l'-1i ililu' ,leiusii.llt 
higher rle'lll \ l en Ow, fai''il' if'i' iiuvrit il ilcili 


ddigiliil, IIire t n it di l- Ih Ii I
wlu li l'milliii , 
Iil ili ta . llivi ifl'.l)lliv).gI.NI 

:\lhilug hi il, ei mlly.is :oi ti .:i'niliu li pwkt d 
wihI illOwen lli lllt'l il s I ))T i i h iiimli iili 

i iil I if tyIniI Iri)whI ailb s, i% I ft l Ill 
illhill, Iir hllm it-il wh lrllill li oiliul 'I ex mssi.llo 
illicixlel'ywoul v('uliiv il mrlidi, wil lv tli 
lhiel na.erinl.Tll.,A ,liii, Il i xilp rillil dvextvriiifd 

slhiil was 1itm imi il exceiliitit n i'I lt heaft ip,,ii-DDIT wasl lh:l itllil CI 
usdn sil\*i Ipl'en ' I' ensi( i) 

i , fill. ip,p'-1 1T. 'lh. v + )'1" 
thatl l v va~lrev i d 17 

alndw lhh (lililh llefrli:11ry poilionsll.cinv" l'his 
t-'vyproducnt w ns:. ftllim-*d fro-m n a'ld.dh'iel 11 i,,+h'n- '. hflv DDlT-dhIrivd,, n.ite~riaII r('md,.,I ill 

Yie~ld v N'yls+ whivh invlnnd ill IRII, O11.'C. "rhe 
slpviliv' acliily ,v "i Ow rt lling/,/- wsT0.5:i,,110/9. " l' $Shenrm an ..tn':ln rai,- w vrv, d osed+{ ilhi\ 

fihle hil'h'Ie >1 tiilIa10w10 iiimi h
1 

llil11 
' illii icl. I DT I)1/kl.g ill Ilv same'I)111, 

n.,sde ,..i-rih l avb o le ,a d rv ,b le d an d sa crHiice d :nl , r 
C) hr . T he)1t cHlal I 4(C- O D l vl inttlll: nil l Idn,s rill lnt 
of thI t vdll€ ri*lls* wvits dvicl'llilltid bYvdirect~ liquid 
s vindilhation <couninilm 11.2 fld s 'll hpioff ,ru nlla - tiv'Ny. \\'lvl tl.irll ww.III%%'-:Is hoatwith for."'.' 
c.orldi nllt l i fe mtnlh odldt, -s ri ll d hyN( ;j oIn,v rfi . (I S), "n'id hbef ore 'vI rln' i l~ w it h 1-h e ll e,, Il athe i ll 

sn g til vl lilllill.s i.h -vllilm lil,dehYv l~l11111. !) :11d I051:, \\'rv obhlilledhY ( l.(IA
nd Cock.ig ( 19). Tlhe,tcolllill'filillis ofl I(C-I )I)T 

r(Vlll'lillilI9 ill I~l''llel.++11 ll)])]l'.,.+ Ifl(rVI~x r:W(li0 l Wvilli 
h(, lln,%\<'*((l't''llill ]ill fhill ine(Inlill (r \'\Ithl(, 

excesetio l ohic thha liv n Ivat d w llifil-
Il i eliv id . ,"a.llp h ., if) w h ic h fo ~rm ic ,a vid ha d b e e n, 
ad dehd w ~rvneu tralize d w ith 5 N.\a h 'o,ho liv 'p otassi um 
hy d rol'(xid e(b efo+<re olhlibiliza lill n'1 d1] o llill n bY%O w 
(]joue it (it. metlhod. AliqlItio.s of Ileie ~(,.Xll'll(,l if 
s atlli lh Wl l w:t ithn l i ol t I'<r n i( , i wiid Ir t, iiln ite wl 

were traisferrec[ to 20 fil intitnliig viatls, :,,o, evaIpi
raItel dr,il'uis.A1f r theI ilitiol if col i jg slIl
lidu, fll- saumles wire ciillilt il i :r loiliii, ,nia:oil r. 
Aliqniis'of l ia' intlr:iit. weri,:iilvtiil filr I)1 I' 
and ))T Ilihleaolites Y (;I.(C. 

Known iloalitit es (of I('-I1' wle :whhiil to 
nl1ll from conitrl mls to I hii', st:darid s..oilo

tIlinls f l, cl aLris ii with I i ikliii o r:ii aiv, 
ser 11111sainlhs. Known solllis of I )1IDIT in 

hlimme wvr, iritld for nli'as slnaiilrs fior fhr
mninltll of clilli(+trnllilll. of I'C-I )I)T ill hvxafle 
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Table 1. 4Comparison of recoveries (in ppm) of In vitro, and In vivo.introduced , C.DDT from rat serumobtained by the hexane extraction method and the formic acid-hexane method 

In vitro In vivo 

Radio. Radio1,i.termination GLC metric GLC metric 

Source Studies 

A. JC.DDT-
 15.6 
 11.71
 
B. Concn in serum after extn 1.3 4.30 

with n.hexane 
C. Concn in serum after extn 0.0 0.10 

with HCOOH + n-hexane 

Hexane Extraction 

1st extn 9.47 10.20 5.23 
 5.132nd extn 2.80 3.48 
 2.19 2.09
 
lst -f 2nd extns 12.27 13.68 
 7.42 7.22
8 1.30 1.30 
 4.30 4.30
 
Total 13.57 14.98 
 11.72 11.52
 
Recovery, % 87 96 
 100 98
 

Formic Acid.Hexane Extraction
 
Ist extil 
 13.71 16.00 
 11.20 Mono 
2nd extn 0.43 0.36 
 0.21 0.20
 
1st--2nd extrs 
 14.14 16.36 11.41 
 10.70
C 
 0.00 0.00 
 0.10 0.10
 
Total 
 14.14 16.36 
 11.51 10.80
 
Recovery,% 91 105 98 
 92
 

For in vitrostudy,15.6ppm 14C.DDT was added to serum: for in viva study. 'C.DTrefers to total concentration
found by radioassay before extraction. 

tit.SI-1n'unu..\lhltvrinl
Ib:d1:11.1-s II."s :and 00C, :w uI(li a nd Iprvvkv€ 111th d is lieehd.:\ltholl'-h 
were obhlli|, 1y RA. :11d 
 ',( ..i..i.,v ifij,rHI~MlnINHIlHint the(sm11 bv vXtl'led 

%.itiith htsilliph, htX:n Ilr. . runii .'AIth l i,'., iln. se that aitit ll yiiti xilmil|,ly
111:11 h('6"111d ( 1A( tuo) tIA :l iul ls,€'i''y11 I.l"atifill inlihtv'houtuluii ld VV-R u: :dhIlby lovledoth-fhyolieth t11:1leta'-it:) ulm wiItedf-i.II)t'ril W .st'-iu lil-x
 
I M1 T nlad rchllI t t|i''.,u in ill,. folrIlit,i - thai. ill
. 'tll'I I1lv iinteirlofln ille I 1 .1 Jm.h 

this opttiin.2. i o til ilvi':ihuhuh'xliiti,Holh thv .v 11':: and tlosvl(IfI):lhvd! (/ 11. i'llP 11"l'6)T *1 ll,e ,1 stanldard dev\iation. :11d r-chl

hble 2.1:11 0r.c , is : diffr illill rit'o f 1 it /(ve ll S\':ltillf I sI llill ofor t2(. dett iolil
hioldin,-:1d tfirl
r me'o DI)T
1l, l relatdmted iliyiIlle'.' -itrro :11and h ililn.( i 'l ii, lInll'e- dlliv'Ulf l i' fr - t)u].hio.p'-il)an.d-lln :111 oel pail 11m'Lsily ) ili setultil oi'111l(d~:111 Irv l-I..ented(ill 

Ret.11r1. T)1h, '2.These dah sh"w,a ' ltii\'e htl'u'
FJI".n'
Im litl'i pil..d 
: l*iI, s d iititt.in ti oft 2.97t - a ti i a ndp p l-T ,res pec ti\vi ,w\hich i .,w l w it h in hO 

Table 2. Precision of formic acid-hexanc extraction 'r,](=li(' ) ('lf('(0
,''h lihty ]ih rmethod for DDT and related materials r|,hti\'|,s tandard dt\'iation (7.41"I bta forl-illvmd 

Rel. o v)T\\as ue11 the(lower%'- ut11dllbilly to 

Slid Std volllvvllta ill,Ifthis isol.H . ill<'"1,1 \\] illaIiie(
Compound Range ppm 6 Dev. Dev., % ghtt tutIt~tiitiftts titiut iiilt. 
p.p'.DDE 2.970.782 0.841 0.808 0.024
op'.D DT 0.240 0.300 
 0.270 0.020 7.41 
 .tudit's acueiti.n f itp,p'.DDT 1.776 1.982 l .d it s art -niretural:1 .1. nt1.885 0.071 3.77 httweiin the ( enter fur Disvitusi thul Aguiney forControl liid 

I IIlt itiii I II 'it.ti tolltI I 
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Table 3. Comparison of formic acid-hexane method with hexane extraction method for determination of DDT 
and related materials In serum of general population (values expressed In ppm) 

Per CentFormic Acid.Hexane Method (FH) Iloxane Extraction Method (HE) Increase 

Sample p,p'-DDE o,p'-DDT p,p'"DDT 
Total as 

DDT p,p'-DDE op'-DDT p,p'-DDT 
Total as 

DDT 
[(FH -- HE)/HE] 

X 100 

1 
2 
3 

0.020 
0.04? 
0.026 

0.007 
0.008 
0.007 

0.023 
0.030 
0.026 

0.052 
0.090 
0.061 

0.016 
0.032 
0.020 

0.008 
0.010 
0.011 

0.016 
0.024 
0.021 

0.042 
0.070 
0.054 

23.8 
28.6 
13.0 

4 
5 

0.033 
0.030 

0.007 
0.008 

0.025 
0.035 

0.068 
0.076 

0.023 
0.021 

0.008 
0.009 

0.015 
0.026 

0.049 
0.058 

38.8 
31.0 

Percentage increase in total DDT-derived materials as DDT obtained by hexane-formic acid method compared 
to the simple hexane extraction method. 

Res.ults ,,liilld h),.th,,r. lIlliv.ac.id-l-hexau ,llf.ald IM T'l-,hrivi',d 111:t0,rials ,)htalil ,hy tlh forml~ic' 

extraction methol.. 
41 tvrlllilnod ref I i i n over expresse i 

by tal pi Isnh o fxric e for t(. 'vill-Ie v fwtholl fo termIa.1; t of T 
T-mtlatd ltvrials those iy.ld hy tleps p,v( of 

it(. men (ue v Xtpm).thl'lll -5 II1('11 of th(e ge'l(,n't] poplal~tion are( Iltlthial. 
r('lp.rte'd ill llbh, 3. I ll . v'1. ,.es, higher n''sillts .A ty* c~ 1-'hr.11101t. ra.Ill f a. tvrllll vtravt 
wv~rv. Itailled, fo.r p~jp'-IDlE :11'11 /fp- T bIy Iro)lnl oll of-vi=lpatilill,\v I'XlI. .viI i.ldi\'illhn~ d aft: 

cIlltlh .seh llv, ,Xt 1':I(t i~lI Iv*t.I . A Ilh l,- Ihvvry sli..IhtlI X .arv sI iow ill ]"i-. I. I ,vlksef'r-r'slp Ufi Iin top~' 
the. fori. ic-hemiv Method (Fh.i Hlhxne EtIgraIllofMDT (HE)I nhIIIea 

Silpr r.p"slts wen. obtainedpfo '.p'-I)I )T I E p.-I 111D weri, ltl," p11., T, 'T f1un0 i0hl(.X:Ill(, m'tn'a tioll Ille(tho. tif., 1 :'. f=,ot Ib,: triii' :ill s:ijilI(h' anamd((. \\'nkl pe aks vo.rn' 'Spoidfing;
n'(,fh, tion (ifa:I il'fviriive ill ti, 2 1.lu,th fs ill flint to .. p'-IM El'and, p~p'-D DlDl ov,.st-\'.ib .,e'd 
l l ax i l l il n | s e'l| ls it 'itv f t h (l ,thm .i ) i,, fi l ly if) o v 'ell p t i ol a l l.\"N v'xp ol.,. , i ndli v id u l . = fld -l l ) IT 

0.0ol7prison 0.4t3ined 92 .25/-I c..rpill02 Iill' 
tetey 2 aeincals fi tot)l))-derived mtriIs DOTs obta ill bly f ormic a. d mplo e. 

th'sult(I aseD T forillil' nvid

is 0.00)7 pi0. A of vesults N0. ,k t006 )0.4 3.. 

eaonedmethod.,
liv fi(v:IIexti;-l:11'lioll Illeh oll*Hwa"s 1"3 3, ,, (,1 11 l'MV ( 1114-'hnsioll 
e'fth'ii'lt thnn fill, 11maliv extraction I,llfi c . A%Modific.ation= (if' thl, Dolh, i/ (d. (7) iniliod 

R~esults oht'ailHc for DD]T andz,rnlated 11.1- frID t,=.lahn fII)T an, I)I)T vu,,tabo)
teria].s fromvthe, se.(,raw= of the -I occ('l)ipat illlly ]iv s ill s.-Il'.= is dhscrih(,d. Tlhv new\ Ilvi.thd k 
e'xposed 111vi an,' pre.sentd in ll a ] .t. ('on;_= n:.lid. siliplI, an Ill , l',irvv i..v :1114acci.urah,:m v 
pa'ri.soll of th(, n'vsillts o thlodI hyN the, fI' lluiv. thall th=, rigill:1l Illethodf. A shlllph' but fllportnilt 
av'id-h l leH1114thod .111d the' original h(ex'll. 11-odiliv':tiollrdhva- ,.-hbo lll) T :Il its . .tvh ,
extrcl' Ilth io , I\.sm t . that hil-he,,r v',.lts wv rv. lit,.s withouit dhgradhtioll. Tlhi.s porfilts the v\'
obhtaillil fitr DDIT ':1 :111n',l'td I m'terials hY tr-:10 l l (of total IM T)'l-rdhtedfl ia:tenials fromi 
the( I'.r il . 'vid l-exa l (. lll(,t hlo fl . s fo.r t h vi -II'rl 'a "a t hl( 'fii '\ ':fl u4 l I. All d df itio nal dlv : ,lit ag e , o f . fo-

Table 4. Comparison of formic acid-hexane method with hexane extraction method for determination of DDT 
and related materials In serum of occupationally exposed men (values expressed in ppm) 

Per Cent 
Formic Acid-Hexane Method (FH) Hexane Extraction Method (HE) Increase" 

Total as Total as [(FH -. HE)/HE]
Sample p,p'.DDE o,p'-DDT p,p'.DDT DDT p,p'-DDE o,p'-DDT p,p'.DDT DDT 1<00 

1 0.38 0.07 0.43 0.92 0.25 0.04 0.28 0.60 53.3
 
2 0.74 0.08 1.03 1.93 0.58 0.05 0.97 1.67 15.6
 
3 1.02 0.07 1.03 2.24 0.68 0.06 0.67 1.49 50.3 
4 1.04 0.21 2.60 3.97 0.60 0.14 1.58 2.39 66.1 

'Percentage increase in total DDT-derived materials as DDT obtained by hexane-formic arid method compared to 
the simple hexane extraction method. 
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avid-hemkUlt' lIeth()d is ojti lnill'tiol) of emuil
siols which fr('(jIlctly form whnics(,ru is ex
ti"mted with hiv4xiiv in the abseiie of formie m'id.
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