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Summary ¢t In a study of the residues of organochlorine Insectlicldes
occurring In two species of aquatic birds, the heron (Ardea clinerea)snd the Shag
(Phatacrocorax sristotells), compounds interfering in the gas chromatography of the
insecticides were noted. These compounds may be separated from yBHC, heptachlor
epoxide, dieldrin and endrin by 1iquid solid chromatography, but not from pp'-di-
chlorodiphenyltrichloroethane, pp'-DDT or its metabolite pp'-dichiorodiphenyldichior
ethylene, pp'-DDE,

The Dohrmann microcoulometric detector and thin layer chromatog~
raphy gave evidence that some of these compounds were halogenated and further their
stabllity to strong aclids and bases indicated that they were probably chlorinated
sromat [¢ compounds. By means of combined gas liquid chromstography - mass spectros-
copy, these compounds were shown to be polychiorinated biphenyls.

The occurrence of such compounds In the environment present
serfous problems in the analysis of tissues of humans and animals for chlorinated
insecticides.

Text: Environmental poliution with organochlorine insectlcides and
thelr metabolites, particularly DDE, dleidrin, JDE end DDT, has been racogniscd for
some years. Structural formulae of the most widely occurring compbunds are given in
Flgure 1.

Recognition of the widespread occurrence of these compounds was
chlefly due to the development of the electron capture detector in conjunction with
gas-) iquid chromatography. This technique provided a sensitive and semi-selective
method for determination of these compounds (Figure 2) . Semples piovided by the
U.K. Nature Conservancy in connection with a study of the effect of organochlorine
insecticide residues on aquatic predatory birds, In particular the shag (Ph-u_c_rg—
corax _sristoteils) snd the heron (Ardea clnerea), gave, by electron capture detect-
lon, chromatograms in which other compounds interfered with the determination of
the insecticides (Figure 3). . MCNS 057431

However, microcoulometric. detection following combustion when
using stiver fon In acetic acid solution as titrant {(Figure 4) and thin layer
chromatography Indicated the presence of halogenated compounds.

Another group of chlorinated compounds widely used commercially
as plasticisers and oil additives are the chlorinated biphenyls and following an
Isolated report of the occurrence of such compounds in the environment we obtained
samples of these from Monsanto. The chlorinated biphenyls are produced by the
chlorination of biphenyl to give varying percentages of chlorine in the product,
e.g. Arochlor 1254 contains 54% chlorine, and as such they consist of a range of

"compounds containing 3 to 7 chlorine atoms per biphenyl nucleus. Since isomers
occur there are obviously » large number of compounds which may be present and this
Is well Tllustrated by the number of peaks In the chromatogram of Arochior 1254
showtt {n Flguie §. The retutive tetent Ton voluwes of some of the conpounds rlosely
corvespond to those of some o theted Tusectictdes {1 igure 6) .
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Two biologlical samples which contained chiorinsted compounds In
addition to Insecticides have been examined In detall. These are herring oll and
heron eggs. Chromatograms of these with both electron capture and microcoulometric
detectlon are gliven In Figures 7 and 8 respectively. Slince the compounds are
present in concentrations of one part per million or less, further advance in their
characterisation required the use of a comblnatlon of gas-1iquid chromstogtaphy and
mess spectrometry.

The sampies were extracted with hexane and further cleaned up
by partition with dimethyl formamide, 1iquid-solid chromatography on Florisil and
finally by treatment with concentrated sulphuric acid. The resulting hexene
soluttons were examined by GLC - MS using SE 30 as the liquid phase in the chrom-
atograph. The eluting gas was split I:1, one half to a flame lonisation detector,
the other half to an M5 12 mass spectrometer fitted with a Biemann separator.

The chromstogram of Arochlor 1254 showed 10 main peeks. (Figure
9). Part of the mass spectra for pesk 2, RRVDD o 0.5 and peek 9, RRVD - 1.8
respect ively shows that peak 2 is due to a compguJ\d of mass 290 (C1 = 35) Bﬁlch
contained 4 chiorine stoms and peak 9 Is that of a compound of mass 358 containing
6 chlorine atoms (Flgure 1D). The chromstogram for the heron egg was |ikewlse
obtained (Figure 11). The mass spectra of pesak 2 R DE- 0.5 and peak 8 Rppg= 1.84
(Figure 12), show that the flirst compound contains B | and has a mass of ;;0 whilst
the second contains 6 Cl atoms. A precise mass was not obtalned for thls compound.
The herring oil chromatogram {Figure 13) was scanned on ten peeks. The mass spectra
for peaks 4 and 10 Rypp » 0.81 and 1.85 respectively are shown in Figure 14. Peak
4 1s due to a mixture of 6 and 7 chlorinated compounds of masses 358 and 392 res-
pect ively.

A comparison of the relative retantion times of these compounds
occurring In herring oll and heron eggs (Fligure 15) also supports the presence of
chlorinated biphenyls as environmental pollutants.

From these Investigatiohs It is apparent that the pollution of
the environment by orgsnochlorine compounds other than insecticides and thelr metab-
ol ites makes the interpretation of gas-)iquid chromatograms extremely difficuit and
further separation procedures will be raquired before the problem is solved. There
is & strong possibilfty that chlorinated naphthalenes and hexachlorobenzene may also
occur in the environment which would complicate the issue further., The probiem is
an extremely practical one since to quote but one example, herring oil is widely
used in mergarine manufacture and In some countries there are stringent regulatory
Iimits as to the permitted levels of organochlorine Insecticides In foodstuffs.
Obviously with the type of pollution described It is virtually Impossibie to pre-
cisely determine the level of some organochiorine insecticides with the methods
currently at the disposal of the pesticide residue analyst.
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