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hegi1dues cof ciilorinated dibenzedisying and
dibenzofurans were pot detectablz atl detzaclion
limits of 0.0%, €.D2, 0.02, C.0L ~n¢ 0.0l up/g on
tiszsue wet weipht basis, for 2,3,7,8-tctrachloro-
dibenzodioxin (TCDD), a mixturc of di-, tri-, and
tetrachlorodinenzolfuran {(ZDF), two isomeric
hexachiorodibenzoldioxins (HCDD), octacihlorodibenzo-
droxin (LCwD), arnd octachlorodibenzofuran {OCbL'),
respectively, in the muscle ond liver of white
sharli (Crrenarodon carcharias), efgs of dounle-
crested coramcrants (Phalacrocorax aurttus) and

(anpuillas rostrata) and chiin pickerel (£sox nizer),
and ir. couorsial samples oi herring oil and
grout.éfish-herring fishueal.

Chlorinated dihecnzodioxins are impurities
present in eilorinated phenois and heroicldes based
on chlorinited phenols (1,2). TCLD and HCDD are
tiic mosi Loxic chlorinated dibenzodloxine (3).
According to a vrroliminary report (4) ehlorinated
dinenzodionxins do net ocenr widely In the environ-
ment, although they were detecled scae tlae ago in
certain poultiry fceceds and found resvonsible for
hydropericardsws in chickens (chizx r~dewmn factor, 9).

Chlorinnted divenzofurans were detected in
some comaarcial rolychlorinated blphemrl (rCo)
preparactions (6). Their preserce in cuviromnentnl
samples was not investigated.

A method for the separation of chlorinated
dibenzodioxins from FCB was aescribed (7) and the
uptake of ehlorinated dibenzodioxins was studied 1in
chickens (8),

White shark was landed on Decr Island, New
Brunswick, Canada, and somples of wmusele and liver
were provided oy kr. S, N. Tibbo of this Otation.
Bpgs of cormorants and herring gulls, collected on
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Falpol Island, Bay of Funay, Canada, were Lhe same
45 1n our pravious study (05 tels and plekereld

were taken from the St. John kaver, wev brunswi-k.
Samplzs o3 herriag o1l and fishmenl wer2 obtaincd
from a reauclion plant in New wprunswici. Chlor:iaated
gibenzouinxins md dikbenzofuran stard.res werc
suppliad oy Dr. U, Firestone (FA, .acriazton, 0.0.)
and so were ureorints (2,8).

The cxtraction and cleanup wers carricd oul as
deceribed (10). Fructions I and Il thus obtained
were furtner chromatographed on alumina (7) under
slighily wodified conuitions. Alumina (Fisher
Scientific a-%40, 2 g), activated atl 130°C overnight,
was placed in a 45 x 0.5 cm colwm. Cample, dis solved
in 1.5 ml of pesticide-grade hexane (Iisher Scivntific
1i-300) containing %ﬁj mcthylene chloride (Fisher
Scientific D-37), was applied to Lne ¢ul¢mn, washed
into Lpe colwan by an additional 1.5 4l oi solvent and
the column was percolated with the same solvent to
collect 20 ml of effiluent. Ilurther elution wacg
carried out with 20 % methylene chloride in pesticide-
‘grade hexne ana 10 ml of elfluent was collectod.
Frauctions 1 and 11 of the oripinal clicanup thus
yielded froctions I 1, I II, and 11 1, II II,
re SPOuulVPly. 1he behaviour of FCB in this procedure
wis tested by using Aroclors 1221, 12202, 1242, 1043,
125H, 1260, und 1268, aul Phennczlior Li=6. Cnronito-
gravhy of' 2 comiercinl prepsration of chlorinated
naphihalenes was also carried out. If Lihe 205
melbyiene chlor:de fraction containec PCi, 1t was
rechromatogranhed as described.

Connltions of pas clironatogra~hy were as
describen (11,12}, CDI and TCDD were datermnined by
Ch]OﬂﬂLObraDhJ on thP bz SB-30 coluin. Ihe 35 0/-210
coluan wvas used for lHCDD, OCLL, anu oCDF,

The recovery of c¢hlorinated dibenzodioxins and
dibenzofurins wos determiaied in cpik-c samnles of
fishmeal.

Refluxing with 39 methanolic polassiwae hydroxide
for 1 h wis nsea n sowme cases for fiurtner cleanno of
fractions 1I 11.

LR AN T SRR o SR T A~ - X

To detect TCDD, HCDD, and CDF, fraciions I and
IT of the cleanup-chromatlogravihy must cve further
chroaatographed on alumlna. The HCLD standard contained
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two 1somers with retention Li7es of O.87 and 1.00
relative {o decachlorobiphenyl, respeciively., tle
former ic recovered mainey :n fractyon U IL, the

latter in fracntion 71 II. TCDD (ret-mitidn Lime of

1.56 relatiwve to p,p'-DUE) 15 2qusl'y civided
Letueen iructlon 1 1l and 1{ 11, while SDF (ro*nvtLon
times of O, h2 8), ana .72, relavive to p,rt-unI

rﬁupeCulVCJy) 15 eluted in [ractron 11 I, &uuu n“d
GCLI are cluted in frection I and beczuse ol the Jong
retention tiines (2.568 and 2.53 relative to dec . ehloro-
biphenyl, respectively) may be quaniificd directly in
this fractiion. Af'ter cnromatloprashy on slum.na, OCDY
and OCLT anpear in fraction 1 11,

In caomples containing a large amount of pyu’-l
some of it muay be eluted 1n frdutjon Il and occur
finatly in traction Il Il, where it interfercs o:th
the quentalicatsion of coF. Inis intcrierence 1s
eliminaten oy rafluzing fraction II 1. with mathanolic
poTasiivn hiydro.ade,. UDI 1s nol affected by taols
treatment while p,p'-DDT yields n,p'-InkE,

An lvses ol s~iled samvles of comwarelal fishneal
are suwenraiscd i Tnble 1.

+

TaBLE 1

snalysis ol spiesed fishreal sawples o/, wet weipht

Sample 1¢hD :CUD 0ochd
raded Found  4dided Kouna Ad,d.ezc} Found
1 1,16 0,95 1.08  1.1% .30 1.29
2 0,59 0.6k 1,04 . O 0.55 (.57
3 .22 0.33 0.0 0.31 .32 (.50

CDE QG

Added Found Addca Fownd

Y 1,21 1.kl 0.91  0.96

5 U.60 005:’: (J. 1, 0.38

6 0.30  0.2& 0.2%  U,1lh

Levels of ICB (as Arocle, 1754) and chlorinated
hydrocarbon pesticides in samples wnnlys.d for
chlorinateg dibenzodioxins and divenzofurans are
presented in Table 2,

With the exception of the white shark liver

extract, the removil of PC3 from ra~tion I in fraction
I I caused no difficulties. Neither O nor any other
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peaks were detected in the fraction I II, 1In the
shark Liver extract, containing IFCB in very hLigh
concentration, some PCB were carried over into
fraetion 1 Il and this fraction was rechromatoveraphed,
Ho peaxs were detectable afier rechromitography,

TABLE 2

PCB and chliorinated hydrocarbon vesticides 1n
analy:scd samoles

pup/g wet weipht

Sample Tissue PC3 p,p'-Bbu p,p'-DOD p,p'-LLT
Herring oil 3.55 2.27 - 0.37
F'ishmeal 0,54 0.19 0.11 0.10
Chiain

pickerel  1wuscle 0.&5 0.19 0.03 0.08
Eel muscle 045 0.48 .13 0,15
Double-crested .

cormorant  eggs 5.6 32.1 - 0.10
Herring gull egzs  7.43 2.7 - 0.10
White shark muscle 0.77 0.4 - 0.12

" " liver 218 335 %3 63

o peals corresponding to the available CDF
standards, 100D, and HCDY were deteeted in fraclions
I1 I1 afier reflux with metnanolic potaesium hydroxide.
Fraction II Il of the shark laver ecxtract had to be
rechromatcgraphed,

An unidentified peak withh a retention tine of
0.89 relative to p,p'-DDL, yielding a preak with
retention time of 0,58 relative to p,n'-DDE, after the
potassium hydroxide treatment, was precsent in most
I1 II fractions. Another small peak with a retention
time of 0.76 relative to p,p'-DDZ, unchanged by the
potassium hydroxide treatment was present in several
ITI I1 fractions.

The chromatography on alumina (7) as modified
in this work is wvery efficient in removing PCB in the
2% methylene chloride fruction. In moael experisents
700 ng of Aroclors 1242, 125k, 1260, and 1268,
Phenoclor DP=-56, and chlorinated naohthalenes was
completely eluted in this fraction, One rechromato-
graphy of the 20;; methylene chloride fractlon was
neccssary to remove 500 wg of Aroclor 125%, 1260, and
Phenoclor DP-6 and no peaks were detected in the
chromatograms c¢f the purified fractions. Peaks with

’ MONS 205969



retention times of 0.25, 0.%3, and 1,07 relative

to v,p'-DDE, respectively, were found in the
rechromatographed 20% methylene chloride fractions
of Aroclors 1248 and 1242, vhen BOO ug was
originally applied to the coluan, Aroclors 1232
and 1221 vyielded under the same conditions one ,
additional pcak witih a retention timo of 0.09
relative to p,p'-DDE, Tie peak with retention

time of 1.07 wan abscent from Aroclor 1221. Accord-
ing to a preliminary investigation by mass
spectrometry, the rechromatographed 20% methylene
chloride fractions of droclors 1248, 122, 1232,
and 1221 contain mono-, di-, and tricinlorobiphenyls,
mono-, and dichloroterphenyls, and sonme other
unidentified compounds (0, Hutzinzier, personal
communacation).

The species analysed in thic work are in high
trophic levels of the aquatic food web and may servs
as pood indicators of environimental contazination
by cumulative compounds. The reswiis indicate no
detectaole contaminztion of the food chains by
chlorinated dibenzodioxins and dibencoiurans.

The leaka;e of TCDD into the environment may
occur maiuly from the applications of 2,4,5-i, ‘this
may be insignificant, since, in the past, Lhe levels
of TCLD in 2,4,5-T were 20 ug/g or less (M) anc
preliminary reports indicate that TULL is not wary
mobile in the eavironmeut (13), Mowsver, the coxtreme
toxicity of TID) warrants a thorough investipation of
the probler,

Tetra-- anl ventachlorogphenol are probably the
main source of ACDD and UCDD, containing these
compounds in the2 ug/g range zZ). Similarly to TCDD,
HCDD, and OCDD originate -in the prodnciion of these
phenols and are not zenerated in the environ=ent,
where other tepes of condensation rcactions tale
place (14,15). The amount of lCul one 02UV released
into the environmernt may ve very cmall,

s Commercial PCB preparations are a potential
sourece of chlorinated dibenyofurans. Mo detuiled
data on the levels of chnlorinated dibenzofurans in
PCB preparations are avallable., I{ is possible that
the leakoee of :hilorinated dibenzofurans into the
environment is 1egligible,

Additlonal spotchecks in different geogroohic
areas are required to asscss tihe ccentamination of the
environment by 2hlorinated dibcnrodioxins and
dibenzofurans,
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