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Abstract

This paper presents the results of studies on the levels of organochlorine pesticides (HCH, DDT, DDE, DDD)
and polychlorinated biphenyls (PCBs) in the adipose tissue of geese and turkeys in Varmia and Mazuria, The birds
were slaughtered in summer 1996, Average level of 3 DT residues in adipose fat of geese was 89.3 pg/kg and of
y-HCH 0.8 ug/kg, while turkey fat contained 13.6 pg/kg and 2.5 ugikg, respectively. Average residues of PCBs in
goose adipose fat amounted to 5.1 ug/kg, and in turkey fat - to 4.9 ug/kg. DDT dominated in both, gocse and turkey
fat, DDE percentage was twice higher in turkey fat than in geese, while DDD levels were a little lower in turkeys
than in geese. These results add to the inventory of residues of these xenobiotics in the tissues of domestic birds

bred in Northeastern Poland.
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Introduction

Organochlorine pesticides and polychlorinated
biphenyls (PCBs) belong to the xenobiotics which have
polluted the natural environment for many years [1-5].
These substances are persistent, accumulating in the
food chain and having a negative effect on living organ-
isms [1, 2, 6-8].

Birds exposed to these xenobiotics exhibit distur-
bances of egg laying and hatchability [1,9,10]. Changes
have also been observed in the biochemical parameters
and functioning of internal organs, leading to a variety
of diseases or even to bird death [1,2,11-15]. The inten-
sity of these changes usually depends on the degree
and lenght of bird intoxication.

A ban on free use of organochlorine pesticides and
limits imposed on the use of polychlorinated biphenyls
in the industry has resulted in significant decreases in
concentrations of these substances in the natural envi-
ronment and food products [16, 17, 18]. Nevertheless,
their residues are still being found, though in small
amounts, both in living organisms and in food products
(mostly of animal origin) .

In view of the need to inventory the ecological
dangers in particular regions as well as on a national

scale, it was decided to determine the degree of con-
tamination of some pouliry with the discussed sub-
stances in the region of Varmia and Mazuria.

The aim of the study was to determine the contents
of organochlorine pesticides (HCH, DDT, DDE,
DDD) and polychlorinated biphenyls (PCBs) in adi-
pose fat of geese and turkeys bred in the region of
Varmia and Mazuria and designated for human con-
sumption.

This paper is a continuation of a series presenting
data on the residues of organochlorine pesticides and
polychlorinated biphenyls in fat of animals bred in
Varmia and Mazuria,

Material and Methods

Examinations were performed on adipose fat col-
lected from 52 geese and 50 turkeys. All birds were
bred in the region of Varmia and Mazuria and were
slaughtered in July-August 1996 in the “Indyk-Pol”
S.A. poultry enterprise in Olsztyn, Poland. Fat from
the adipose tissue was rendered in 60°C, and extracted
using the method described by Stec and Juszkiewicz
[19]. Organochlorine pesticides and polychlorinated
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Table 1. Residue levels of organochlorine pesticides and polychlorinated biphenyls (PCBs) in adipose fat of geese and turkeys (in sg/ke of fat;

arithmetic mean and range of concentrations).

Species n Bod{k‘;‘;ight »-HCH pp-DDE pp-DDD pp’-DDT SDDT PCBs
G - 572 08 12.0 8.6 68.7 89.3 5.1
eese 2 4.82 - 6.68 traces-3.1 | traces-57.1 | traces-503 ! traces- 5084 | 2.0-6013 2.1-280
Turk 50 11.85 25 44 10 82 13.6 4.9
urkeys 8.12-15.03 | traces- 112 1.0-258 n.s. - 182 n.s. - 73.0 1.0-90.2 ns. - 14.1

n.s. - undetected by the used method

biphenyls were separated using the method described
by Amarowicz et al. [20]. Separation and all determi-
nations were carried out using gas chromatography in
the conditions as required for the analyzed substances.
Identification of organochlorine pesticides was based
on comparisons of peak retention time with standard
peaks, and identification of PCBs - compared with
standard solution Aroclor 1260.

Concentrations of the analyzed xenobiotics were
calculated according to the usual procedures.

Results and Discussion

The results of determinations of the content of
organochlorine pesticides (HCH, DDT, DDE and
DDD) and polychlorinated biphenyls (PCBs) in adi-
pose fat of geese and turkeys, expressed in pg/kg, are
presented in Tables 1-4 and Figure 1.

Drata in Tab.l comprise mean values and range of
concentrations. In order to make the interpretation
easier, Tab. 2 presents percentage distribution of the
content of organochlorine pesticides, Tab. 3 gives per-
centages of DDE, DDD and DDT in goose and turkey
fat (DDE+DDD+DDT=100%), and Tab.4 - percent-
age distribution of polychlorinated biphenyls (PCBs)

Average level of Y DDT residues in goose fat was
89.3 pg/kg, and of y-HCH 0.8 ug/kg. The respective
values in turkey fat were 13.6 and 2.5 ug/kg (Tab. 1, Fig.
1}). The majority of collected fat samples contained
determinable levels of organochlorine pesticides, with
DDE present in the highest number of samples

GEESE TURKEYS

Fig. 1. Mean concentrations of the residues of organochlorine
pesticides and polychlorinated biphenyls PCBs} in adipose fat geese
and turkeys from the region of Varmia and Mazuria (1996)

{Tab.2): 98.1% in geese and 100.0% in turkeys. Levels
of this metabolite were higher in geese (12.0 ug/kg of
fat) than in turkeys (4.4 ug /kg). Residues of DDT and
its metabolites were much higher in geese than in
turkeys (Tab. 1, Fig. 1). An opposite trend was ob-
served with respect toy-HCH residues. Average levels
ofy-HCH in turkey fat was 3 times higher than in geese
(Tab. 1). The percentage of positive samples was also
higher in turkeys (Tab. 2). Single samples of goose
adipose fat contained higher maximal levels of DDT,
DDE and DDD compared to turkeys. DDT dominated
in fat of geese as well as turkeys, DDE percentages
were twice higher in turkeys than in geese, while DDD
percentage was slighly lower in turkeys than in geese
(Tab.3). The higher DDE percentage in turkey fat
compared to geese fat was probably due to DDT
biotransformation in the bird organism and/or to
higher content of this metabolite in turkey feed.

Data presented in Tabs. 1 and 4 reveal that the
degree of turkey contamination by PCBs in Varmia
and Mazuria is relatively low. The mean level of PCB
residues in goose adipose fat was 5.1 ug/kg, and in
turkey fat - 4.9 ug/kg (Tab.1, Figl). PCBs were found
in all samples of goose fat; their determinable concen-
trations varied from 2.1 to 28.0 pg/kg. In the case of
turkeys, 2 samples did not contain PCBs (in levels
determinable with the method used), and the remain-
ing 48 samples contained from 1.0 to 14.1 ug/ kg. The
vast majority of goose fat samples contained less than
5.0 ug/kg PCBs (Tab.4), while turkey samples usually
contained about 10.0 pg/kg. There were no turkey fat
samples containing more PCBs than 15.0 ug/kg, and
only 2 samples of goose fat which contained such high
levels (28.0 ug/kg in one bird and 17.0 ug/kg in the
other).

Residues of organochlorine pesticides and poly-
chlorinated biphenyls found in the samples of goose
and turkey adipose fat are much lower than the values
observed in 1985-1995, both in Poland and abroad {4,
5, 21-23], and lower than the levels noted in earlier
periods in the same birds from the same region [4, 17,
22-24]. They do not represent a hygenic or togicologic
danger and are decisively lower than permissible levels
(25, 26].

This work has added new data to the inventory of
the residues of organochlorine pesticides and poly-
chlorinated biphenyls in poultry. The data constitute a
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Table 2, Percentage distribution of the content in positive samples
of organochlorine pesticides and polychlorinated biphenyls (PCBs)
i adipose fat of geese and turkeys from the region of Varmia and
Mazuria (1996).

. min - max % positive
Species n | Compound concentration sapmp[es
y-HCH | 0.00- 3.0 517
pp’-DDE | 0.00- 57.1 98.1
Geese 52 | pp’-DDD | 0.00- 503 75.0
pp-DDT | 0.00- 508.4 65.4
PCBs | 2.10- 280 100.0
y- HCH 0.00-11.0 92.0
pp-DDE | 1.00-25.8 100.0
Turkeys 50 | pp-DDD 0.00-18.2 36.0
pp- DDT 0.00-73.0 44.0
PCBs 0.00- 141 96.0

Tabie 3. Percentage of DDE, DDD and DDT in adipose fat of geese
and turkeys (DDXE+DDD+DDT=100%).

Species %DDE %DDD %DDT
Geese 13.44 2.63 76.93
Turkeys 32.35 735 60.30

Table 4. Distribution of content of PCBs in adipose fat of geese and
turkeys from the region Varmia and Mazuria (1996).

Distribution
of concentration G(ee)sc % Tu(rk;eys %
(ee/ke) : n
0.5 9 0 2 4.0
-5 31 59.6 7 34.0
5-10 17 32.8 25 50.0
10-15 2 38 1 2.0
15-30 2 3.8 0 i
> 30 0 0 0 0

n.s. - undetected by the used method

reference for subsequent studies and environmental
monitoring, as well as illustrate the degree of bird
exposure, and thus indirectly of human exposure, to
these xenobiotics.

To obtain a complete picture of the contamination
of poultry with the discussed xenobiotics in the region
of Varmia and Mazuria it is advisable to continue
similar studies. Food products of animal origin should
also be examined.
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