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ABSTRACT
More than 160 fatty {ood composites of mestly animal foeds originating from six cities
across Canada were analysed for PCDDs/PCDFs. A high frequency of low levels (0.1 to 10 ng/kg
on whole weight basis) of hexa-, hepta- and octa- PCDDs/PCDFs were found in meat samples (beef
pork, and, less so, poultry) and milk products. 2,3,7,8-TCOF and 2,3,7,8-TCDD at levels less
than 1 ng/kg were also detected in some fish and shellfish saaples and in milk products

packaged in bleached carton containers

INTRODUCTION

2,3,7.8-subscituted PCDDs/PCDFs are known to be present in the adipose tissue of most
people from industrialized countries (1-3). 1In defining the source of these contaminants in
people, most estimates have indicated chat food contributes more than 90% to this human burden.
This conclusion has been reached by comparison of known concentrations of PCDDs/PCDFs in
ambient air, drinking water, and food available for consumption. However the data on food (4-
6) with respect to food types and detectable values are limited and not extensive. For this
reason we analysed more than 160 selected fatty food cowposites from the Canadian Total Diet

Program (7).

EXPERIHENTAL
Sampling
A detailed description of the Total Diet Program has been published elsevhere (7).

Briefly, representative food samples were collected from each of six major Canadian cities
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(Ottava (x2), Halifax, Winnipeg, Vancouver, Montreal and Toronto) between 1985 and 1988. Each
sample for analysis vas a composite of four brands from different retail ourlets and was used
‘s such (e.g. milk) or prepared in a manner suitable for consumption (e.g. rav meats vere
sooked) to yield approxjmately 112 composite from each city. Of these set of composites, 22 of
iigh fat content, milk products (7 types), peat products (9 types), ‘fish (4 types). and
piscellaneous (2 Cypes) werc taken for analysis. In addition a number of other high
sonsusption food composites were also analysed. The amount of sample used for analyses was
‘hosen to contain either a high lipid content (up to 10 g) or a high wet weight (up to 250 g)
in order that the antici{pated low levels (sub ng/kg in most samples) would yield discrece
mnalvcical numbers in many cases.
jnalvsis

The samples were analysed by adding a pixture of isotopically labelled PCDDs/PCDFs,
»xtracting with acetone-hexane (2:1 v/v), deterpining the hexane soluble portion on an aliquor,
and defatting the remaining portion by partitioning with sulfuric acid. Sample purification
7sas carried out in sequence on columns of Florisil, carbon and acid-base silica. Heasurement
sas by gas chromatography-mass spectrometry (GC-MC) using the isotope dilution technique. Each
set of 9 to 12 samples consisted of a reagent blank, 7 to 10 unknowns, and 1 or 2 qualirty
sontrol samples such as duplicates, spikes or reference materials. Detection limits in the
food samples on a whole welght basis varied depending on congener and food type. The limits

sere usually lover than 1 ng/kg &nd as low as 10 pg/kg for milk samples.

RESULTS AND DISCUSSION

Virtually all the PCDDs/PCDFs present {in ordinary foods were those with 2.3,7 8-
substitution. Of the 17 members of this class with 4 to 8 chlorines, the major compounds found
vith respect to both frequency and concencration were the 2,3,7,8-HxCDDs (3 1isomers),
1,2,3,4,6,7,8-BpCDF, 1,2,3,4,6,7,8-HpCDD and OCDD. These congeners vere present in a variety
of foods of animal origin, including dairy products (milk, cheese, cream), beef (steak,
hamburger and organ neats), pork (fresh and cured) and, less so, in poultry products (chicken,
turkey, and eggs). Concentrations of the above higher chlorinated congeners in the six

composite samples of hamburger are shown in Table I where levels vary from 0.2 ng/kg up to
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values for 2.2.7,8-TCOF and 2.3.7,8-TCPD in 2% defateed milk (Table IJ) were 1.1 and 0.038
ng/kE. respectively. as a result of recent reductions in the levels of 2.3,7.8-TCDF and
2,3,7,8-TCDD in bleached cartons used as milk containers, it is to be expected that milk
samples taken from 1989 will have lower concentrations of these contaminants. The highest
Jevel found of any congener was in oTgan meats (liver and kidney) where oCDD levels were over
50 ng/kg in 4 of 6 composites. In most cases no congencrs could be found in foods of vegetable
origin such as shorteniny, peanut butter, fruits or cercal products such as flour. No obvious
difference was evident in the levels of these compounds as a function of the city from across
Canada where it was purchased.

The results show a background level primarily of higher chlorinated PCDDs/PCDFs in certain
foods of animal origin and, secondarily, of the tetra-congeners in milk products from bleached
containers and fish from fresh and salt water ©On a 2.3,7,8-TCDD toxic equivalents basis. the
average level found calculated on the whole weight was betueen 0.1 and 0.2 ng/kg.  The

relatiouship of chese concentratiens with regard to intake and body burden is being assessed.
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Table 1:
beef hamburger compos

te

Concentrations (ng/kpg whole weight) of higher chlorinated PCHDs/PCDFs in
samples from six Canadian cities.

Sample City ) 2378- 2378- 1234678- 1236678
Ho Lipid  HxCDFs®  HxCDDs®  HpCDF  HpCDD  OCDD  TEQS
1 Ortawa 17 .87 1.6 2.7 6.4 9.2 .36
2 Halifax 19 ND(.2)9¢ 53 1.1 2.9 8.1 .10
3 Winnipeg 18 ND(.2) 81 HED(.2) 2.3 2.7 i
4 Vancouver 21 J4b 1.5 1.1 &0 6.3 .32
5 Montreal 14 .18 .65 L7 1.7 3.2 !
6 Torontoe 21 .39 .89 1.5 3.2 4.7 .18
Mean® 16 .48 1.0 1.4 3.4 5.7 .19
+SD *6.9 +.29 145 +.83 21.2 42 6 1.11
b 123478/123678/123789- isomers: © 2378-TCDD roxic

Table 11:

123478/123676/234678-isomers;

equivalents; 9 non-detected followed by limit of detection in brackets; ® positive

samples only

partially defatted cows' nilk composite samples from six Canadian cities.

Concentrations (ng/kg whole weight) of tetra- and penta- PCDDs/PCDFs in

Sample City ) 1278 2378- 2378 23478- 12378-
No Lipid TCDF TCDF TCDD PnCDF PnCDD TEQ?
1 Ottawa 1.45 .08 .08 ND(.01)P KD(.02) ND(.0?) .008
2 Halifax 1.52 .81 1.0 .039  ND(.02) ND(.02) .15
1 Vinnipeg 1.85 .79 1.0 ND(.02) ND(.02) ND( 02) .10
4 Vancouver 1.10 .27 .45 .073 .033 .025 L1l
S Montreal 1.45 2.8 2.1 .038 .017 ND(.01) .26
6 Toronto 1.62 2.7 2.0 .052 .023 ND(.01) .27

Mean® 1.5 1.2 1.1 .038 024 .15

+SD +.25 +1.2 +.81 +.012 +.007 +.10

U S S Y

® 2378-TCDD toxic equivalents including that from higher chlorinated congeners not
listed; ® non-detected followed by detection limit (ng/kg) in brackets; € positive

samples only
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