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Chlorinated

Hydrocarbons in
British Wildlife

Polychlorobiphenyl compounds have been detected
ln British wildlife. (n birds’ livers and eggs they
are often in greater quantities than organochlorine
pesticide residues. Polychiorobiphenyls are known
to be toxic, and their detection In wiidiife raises
the question of the adverse effect they may have.
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WHEN wild birds’ eggs or the livers of British wildlife are
examinod by gas-liquid chromatography (GLC) using
il pture detection, poaks corresponding to such
g hlovine pesticidos as BHC, dieldrin and DDT, and
thoir metabolites and breakdown products, often appear
on tho resultant chromatograms. Those peaks sometimes
represent amounts which are significant from a toxicolo-
gical point of viow, but the sensitivity of modern instru.
menta also enables completely insignificant amounts to be
detected. Analysts converned with the determination of
orgl hlorine pesticides in wildlife, however, have long
beon aware that it is not 1 for an additional series
of as many as ton peaks, corresponding to unidentified
ds, also PP on these chromatograms®-¢,
Little is known of the structure and origin of these com-
pounds, but Roburn' established that they are organo-
ohlorine in nature, with a substantial chlorine content,
and consequently possess oloctron-capturing properties.
On sili or ‘Api ' GLC ool the serics of
peaks for these pounds normally begins at the point
at which pp’-TDE and pp’-DDT are emerging from the
columns and extonds, in torms of rotention times, to four
or five timos that of pp’-DDT, which is the loat of the
commonly ocourring pesticides to omerge.
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Before oxamination by GLC, samples have normally
beon subjected to a fairly rigorous clean-up procedure,
such as that of de Faubert Maunder et al.*, which includes
a  dimethylformamide-hexane partition and p
through a column of prepared alumina. Because these
unknown compounds are similar in nature and properties
to tho organochlorine posticides, they also pass through
this and similar clean-up procedures; consequently, they
often interfere seriously with determinations of pp’-TDE
und pp’-DDT in wildlife because of overlapping of the
chromatographic peaks. Suitable procedures have been
devised to overcoms this difficulty of interfering peaks.
One method is to offect a better resolution of these
porticular peaks by choice of a suitable stationary phase
for GLC*. Another method, which also demonstrates the
pr of these pounds in the ple, is the use of &
preliminary thin-layer chromatographic treatment’. The
clcaned-up extracts are examined on silica gel chromato-
plates using a 1 per cent solution of acetone in hexane as
mobile phase®. Spots ponding to the pound
can then be found at Rs values between 0:8 and 1.0,
whereas the commonly oceurring organochlorine pesticides
and their metabolites produce spots of lower Ry values.
A similar separation can nlso be shown with reverse phase
papor chroratography® whereby the unknown compounds
move only a very short distance from the base line com-
pared with the pesticides and their metabolites.

tag-liquid chromatography using dual channel detec-
tion systems with separate elootron-capture and flame-
ionization detectors has also. been used to demoustrate
the pr of large ta of weakly clectron-capturing
material, in addition to known pesticides residue, in the
oggs of oyster catchers (Haematopus ostralegus)®. |

Exporience in this laboratory has shown that these
compounds ocour most frequontly and in the largest pro-
portions in the livors, fat and eggs of birds, particularly
terrestrial predators such as sparrowhawks (Accipiter nisus)
and Is (Falco i lus) and marine feeders such
as guillemots (Uria aalgs) and kittiwakes (Rissa tridactyla);
they also commonly occur in freshwater fish. We have
detected stnall tsin h and animal fat ssmpl
but less frequently and in much smaller proportions than
in avian samples.

A similar series of chromatographic peaks has been
observed by Holden!*!* when examining extraocts of seals
and fish taken in Scottish waters. He found that the peaks
given by the extracts of fresh and sea-water fish represen-
ted fairly low concentrations, but those given by extracts
of seal blubber corresponded to much larger proportions,
of the order found by this laboratory in birds' eggs.

Despite considerable curiosity about the identity of these

pounds, little prog has been made in identifying
them, but there has long been a general supposition that
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Fig. 1. Gae-liquid chmnlwl;::;- rgmha;ht?.c; on{’::tnl lver aad (b) & commercial
they wero either further breakdown or aondensation
producta of the organochlorine pesticides or possibly
loose compounda of thess with natural products such as
prohoin matwr.

ded in identifying a series of
such psnkl ‘as cormpundmg to polychluroblphunyl com-
poundl, in 200 pike takon in diffe t parts of Swed:
ond in an oagle'. We have now been ublo to show that
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Tnble 1. RELATIVE RETRENTION TIMES ON TIAXE DIFFERENT OLO COLUMNS
(Excluding times for known pestictiles)

{Dieldrin = 1-00)
Silloous K-Sk 62 *Apiezon L' Cyanasilicono
column colun QGE-XE 80 cnlmm!
KLE PCD KLE rcn KL, B
142 142 231 230 121 1'21
1713 178 207 287 1-34 1-33
101 160 304 3-05 2:20 210
281 2:81 506 508 202 2:60
300 368 5986 505 207 2:90
371 370 657 650 360 3-60
408 4-68 4:63 403
662 D~Cl &1t 511
710
KLE, Kestrel llnr tract; PCB, pol resin.
the long retention timo pound ooourring in British
wildlife are also polyot biph

2

Polyohlorinated biphenyl has been in common commor-
cial use for somo timo as & plasticizer in paints, rosins and
plastics. It also has olectrical insulating properties and
can be used for a number of other protoctive purposes.
Commerocial preparations of this material are usually
graded according to the degras of ahlorination, but all of
them are substantially complex mixtures of polychloro-
biphenyl compounds that could be expootad to resomblo
the organoohl sticides in their chemical and physical
proporties. In the | preecribod oxtraction and GLC condi-
tions, these mixtures produce a series of chromatographic

poaks of the type in question.
The compounds mumng m British wildlife correspond
to tho moro highly shlori d biphenyl pounds rather

than tho more lightly chlorinated types. These highly
chlorinated biphenyls also ocour to some extont in the
analogous polychlorotarphenyl preparations which have

cinl uses to those of polychlorobiphenyl.
It is possiblo that some of the compounds with vory long
retention times ooowrring in British- wildlife are lightly
ohlorinatod polychloroterphenyl compounds.

Fig. la shows the gas-liquid chromatogram of an-
extnot from a kestrel liver. The peaks corresponding to
Pp"-DDE (0-43 ng), beta-BHC (0-33 ng) and gamma-BHC
. (003 ng) are labelled. The other peaks form the series
referred to above and until now would have been regarded
llmply as “unl orga: ine ds not

nding to any known posticide or its metabolites™.

. 10 shows the analogous chromatogram of a commer-

polychlorobiphenyl resin. So far as retention times

aro conoerned and apart from the pesticide peaks, there

is oxact matching for all but a few peaks in the two
chromatograms.

The chromatograms shown were obtained by use of a
nhcono gum (GE-SE 52) column, but this precise corre-

tho r ion times of tho peaks for

the unknown compounds and thou from the polychloro-

biphony! resin has also been d ted on ‘Ap I
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and cyanosilicono columns. The actual retontion times
roourdod for tho poaks on those three types of column are
givon in Table 1.

Furthor confirmution as to the identity of these com-
pounds has beon obtained by a study of thoir behaviour
on thin-layor chromatoplatos, alumina and silica gol
absorption columns and reverse phose paper chromato-
grams. In addition, theso compounds have beon shown
to rosomblo the polychlorobiphenyl compounds in their
ohemlonl mortrwn. Thus they are not easily modified by

1 reacti to produce readily identifiable
shifta in thoir retontion times on GLC as can bo done, for
instance, to pp’-DDT by hydrolysing it to pp’-DDE or to
aldrin by oxidizing it to dieldrin.

A number of livors and eggs taken from birds in the
Britiah Isles or thoir coastal waters have boen examined
in this laboratory with rosults similar to those obtained
for tho kostrel liver referred to earlier. While the idontifica-
tion of these compounds in British wildlife may solve the
mystery of theso peaks on GLC chromatograms, it raisos,
howovor, many other questions. Why, for example, do
those compounds seem to be accumulated, most froquently
aud in tho largost proportions, in certain types of wild-
lifo such ns bircs, soals and fish, and only at the most in
very small proportions in man or his domostic animals such
03 cows or shoop?! In this respect they seem to differ
‘markedly from the organochlorine pesticides which ‘soom

o havo invaded noarly all aspects of our envir t and
to whioch they bear a strong resemblance chemically and
physically.

Somo of thy ples of birds ined in this laborat,

havo scomod to oontmn highor proportlom of polyohloro-
biphenyl p than org
oxample, the peaks on the ohromntogrum for the keltrel
liver shown in Fig. 1 were estimated to be equivalent to
sbout 12 ng of polynhlorobnphonyl oompoundl. Thu
must be contrast: ¢ the

residuos listed nbove. These total only about 0-8 ng of
which 0-33 ng is beta-BHC, an isomer of BHC which is
gonorally regarded as non-toxic to wildlife. :

Great conoern has often beon expressed by conservation-
ists about the effects of posticides on wildlife, particularly
birds. The identification of these other organochlorino
compounds in wildlife prompts enquirics as to the possible
toxio offects they may be having. That these compounds
aro toxio is gonorally ngru-ﬁ'-" eho polychlorobu
phenyls are in fact r ded as an d and
throshold limita for them in air have boon udvued“

Wo thank the Nature Comsorvancy for samples of
wildlifo and Monsanto Chemiecnis Ltd. for samples of
polychlorobiphenyt rosina.
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