
IMPROVED RECOVERY OF HEXACHLOROBENZENE IN ADIPOSE TISSUE 
WITH A :%IODEFIED MICRO MULTIRESIDUE PROCECURE 

SUMMARY 

using the described methodolo,z the recovery of hexachlorobenzene from 
adipose tissue was significantly increased over that normally obtained with other 
multiresidue procedures. The recovery of other commonly encountered chlorinated 
hydroarbon pesticides was not affected nor was the “background” from adipose 
tissue intolerabfe. Although extensive work has not been done, it is likely that im- 
proved recovery of hexachlorobenzene corrld be expected from other tissues. 

Recovery of low concentrations of hexachlorobenzene (HCB) from 

fatty strbstances with conventional multiresidue methods has been reported to be 
only 60%‘. Other investigators” have pointed out thal: tfre poor recovery of this 
fungicide with the procedrrre of Mills et ai.’ is due to its rton-polar nature. En a pe- 
aoleum ether (b.p. 30-60°~~cetonitde solvent system, KCB is preferentially sokxble 

in the hydrocarbon phase. The poor recovery is to be expected since the p-value for 
KC33 was determined to be about 0.3. 

Stijve’, who also reported on the slight solubility of HCB in acetonitrile, re- 
sorted to direct elation through a FiorisP column for cleanup prior to determination 
of HCB in fatty substances. A direct elutior; cfearmp and quick confirmation method 
for HCB by derivatization and eIectron capture gas chromatography was recently re- 
porteds. 

Orrr experiences in determining HCB using a modification of the procedure of 
MiIIs ET cri. yielded recoveries in the 60-65 % range. We reasoned that recoveries with 
this methodology could not be improved because of the petroleum ether-acetonitrile 
partitioning step. Therefore* a micro multiresidae procedure developed by Enos 
et cirp was tried using acetonitife to extract the pesticides from the fat. The acetoni- 
tife was then diluted with a 2 oA sodium sulfate soErrtioa and the pesticides were par- 
titioned into hexane. 

Resulk again were disappointing, with recoveries still in the 6G-G”A range. 

However, the use of 20% acetone in acetonitrile (v/v) as the extracting solvent pro- 



duced a Marked iMproveMeEt in the recovery of RCB WithOUt sacdking recovery for 
other common chlorinated pesticides. 

A Trzcor MT 220 gas chrom2togr2ph, equipped with if tritium electron cap- 
tori detec’tor operated in tie d.c. mode, was used. The gas cirromatogr~phic column 
was I.8 m x 4 mm I.D. borosilicate gkss, packed with I.504 CIV-lirjI.95”/, QF-f OEI 
SO-EKI mesh Supe!coport. The column was operated at 200” with a nitrogen flow-raie 
of50 M~/M~R. Othcrtemperat~lreswere:det~to~,2I0";Inlet, 230”;transferfine,230”. 

The following glzssware were used: Chromaflex column, 200 x 7 mm I.D., 
reservoir volume 50 ml, size 22 (Kontes” Cat. No. 42CLoO); Kudernz-Danish con- 
centrator szssembly (K-S7OaaO) 2nd Z-ml graduated tubes size 2525 fK-57ClO50f; 
Cbromafiex column, 2C-O mm x 10.5 mm I.D., size 212 (Kontes Cat. No. 420530); 

tissue grinder, 150 mm x 15 mm O-D., size 22 (Kontes Cat. No. K-8S545O); 5%mI 
round-bottom tube wi’ltr glass stopper; modsed Micro Snyder distilling column. 

MexachIorobenzene, 8_hex2c~~orocyc~ofie?Eane, aidtin, heptachlor epoxide, 
dieldrin, p,p’-DDD, &-DDE, 2nd p,p’-DDT were 99% adytid reference st2n- 

dards. 
Sodium suikte ~2s used either in ‘be form of a 2% aqueous solution or aizhy- 

drous, granular, which was $x&et-extracted with benzene and oven-dried at 130”. 
FIcrisiP (60-I@3 mesh) w2s used in 2 form activated by the manrrfacturer 

2: :xlO"F. 

MgO powder, reagent grade, ~2s Soxhlet-extracted with benzene, and oven- 
dried at 130”. 

CeIite 545 must be cleaned up by adding 6 N HCI and he&kg on a steam- 
bath for 1 h; HCI should be deanted and C&e washed with distilled water until 
neutrai, and then washed successively with seven1 portions of methanoE, acetone, 
e&y1 acetate, aszd petioleum ether. Trzces of soIvent should be removed by suction 
and air drying. Drying is to take place irr 2 230” oven for 2 minimum of 7 h. The end 
prcduct should be stored in a gi2ss continer. 

Acetone, acetonitrile. hexane, pdroierrm ether @.p. 30-60”), and methanol 
were pesticide quality or equivalect. 

Flo~isiP caium~ Flace a small plrrg of hexane-kxtracted glass wool in the tip 
of a size 22, 200 x 7 mm I.D. Chromaffex colunn. Slowly add 1.6 g Florisit witi 
gentle tapping of the column to erasure eve= packing. Add I.6 g anhydrous scdium 
sxlfate on top of the FIorfsif. Wish the cokmn with 50 ml Nanogrzdes hexane 
(‘_Mallinckrodt, St. Lcuis, Mo., U.S .A.) followed by 50 Ml Nanograde@ meth=oE. Dry 
and store columns at 130’ for a minimum of 14 h before using. 

* USC of trade TIICS is ioh idenriEcz:ion pwpa_us ody and dccs not constitute endorsement 
by -J;c U.S. Enviro~~~~eati Protection Agency_ 

es Kontes Gkss Campury, Vineknd, N.S. 083&lo, rj.S.A. 
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;KgO-Ceik? 545 calunm. Weigh out 2.5 g each of MgQ and cleaned-up Celite 
545. Mix the two powders ~IIOI-o-otighly. Transfer to a smaff beaker znd add enough 
petrofeum ether to form a slurry. Carefutly pour the strtrry into a size 212,203-mm x 
IQS-mm-I.D. Chromtiex column. AHow the sotvent to drain throirgh the column 
rrntir the solvent Ievel is at the top of the MgO-Celite. 

Approximately 500 mg ofrendered chicken fat was extracted in a tissue grinder 
with 2-5 mt of 20% acetone in acetonitrile. The sample wzs then centrifuged and the 
srrperr~atant was transferred by disposable pipet to 8 5U-mI round-bottom tnbe con- 
taining 25 ml of 2% sodium sulfate sofution. The sample wts extracted twice more, 
centrifuged, and trursferred 2s descrfbed to the SO-ml tube_ Pati~tionin,o was xcom- 
plished by zdding 4 ml hexane and shakin g vigorousIy for 2 min. After the phases 

separated the top layer fhexane) was transferred to a 25-1111 concentrator tube with a 
disposable pipet. The extract was partitioned two additional times with 3 mE hexane 
each time and tznsfcrred to the tube. The solvent was evaporated to 0.3 ml under a 
gentle stream of nitrogen and on a wvater-bath at 50” or on a steam-bath using a micro 
Snyder column. The sampIe was quantitativety transferred with hexane to in 200-mm 
Chromaflex calumn contzGning 1.6 g !XotisiP topped with I.6 g sodium sulfate. The 
column was eluted with 12 m1 hexxane f&owed by 12 ml I Y, methanol in hexane (first 
fraction) and fInally with 12 ml I o/o methanol in hexane (second fraction). The eluates 
were collected in 25-ml concentrator tubes and evaporated with either 8 nitrogen 
stream or a micro Snyder column to 1.0 ml. 

The second fraction from the FlorisilS column was reduced in volume tu 0.5 
ml and eluted through a 2Wmm column contiining 5 g MgO-Cefite (I : 1) with 70 mh 
of petroleum ether. This step is recommended to remove excessk amounts of inter- 
fericg materia!. 

RESULTS AND DISCUSSION 

Tzbte I shows the recovery of KCB using 20% acetone in acetonitde as the 
extraction solved. A slight improvement in recovery could be obtained by using ni- 
trogen to reduce the volume of the extract to approximately O-5 ml prior to hexane 

TABLE I 

RECOVERY OF KCB FROM FORTIFIED CHICKEN FA-F WITH 20% ACETONE IN 
ACE-FDNFTRILE _AS EX-!XAC-ITCIN SOLVENT’+*’ 
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partitioning. This is indicated by the data in Tabfe IT, as the sample elctract was con- 

centrated in the above mamer. However, the evaporation of the estract requires ad- 

ditioaal arrAysis time so that ‘rhe improved recove_q must be considered in relation 

to the irLcreased time InvoPded. The data FEZ Tab!e 11 also show that the evaporation of 

the hexane using a steambath aad a micro Snyder column rest&s irr a slight ioss of 

hexachlorobezzene. Consequently, for maximum recovery of HCB with this modified 

m&iresidue procedure, the use of a nitrogen stream and a warm water-bath to evap- 

orat the hexane is recommer\ded. 

Several trials were made using diEerent concentrations of acetone in acetoni- 

trile as the extracting sotvent. Lesser amounts of acetone gave lower recoveries of 

HCB while higher amounts produced a somewhat better extraction eEiciency but also 

more interference. A good compromise seemed to be reached with 2G0j0 acetone. 

Recovery of other selected chlorinated pesticides was quantitative using the 
modified methodology (Table IX). Moreover, afdrin recov2ry wzs sever& per ftnt 
greater than tbzt aorma%Iy obtained with the unmodified procedtxe. 

The chromatograms in Fig. I show the separation and sensitivity achieved 

with .z. chicken fzt sample (fraction 1) fortified with 10 n&z HCB and various coneen- 

TAELE it1 

RECOVERY OF SELECTED PESTICZDES FROM CHICKEN FAT USING THE MODfFIED 
MlCR3 MULTIRESIDUE PROCEDURE 

PpJikkiz Recovery (7;) l 
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Fig. 1. Chromatagrams of (A> 489 ng unfotified chicken fai ample and (IS) the first fraction of 
chicken fat campie fortified with K! ng!g KCB 2nd other z&ted pesticide. Injections. 5 ,uf from 
LOrrzJ hesane; co!umo, I.8 rn x 4 rnrn I.D., Pyrex g&s, pzcked with 1.5% OV-17/l.%% QF-i 
on 8%foO mek Supelcoport; oven te_rnper2ture, 200”; nitrogen tiow-rzte, 60 ml/tin. 

trations of certain other chlorinated insecticides. Chromatogram A is an unfortified 
sample Mank and indicates the presen ce of a smaII background Ievel of HCB that is, 
however, well 5elow 50 rig/g.. A large response for p.p’-DDE and a somewhat smaiIer 
response for p,p’-DDT In the blank fat is evident_ 
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