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Abstract 

flis paper presents the resutts of studies on tbe leyels of organochlorine pesticicies (UCH, DDT, DDE, DDD) 
and polychlorinated biphenyls (PCBs) in the adipose tissue of geese and turkeys in Varmia and Mazana, The binds 
wena slaughtcred in sumrner 1995, Ayenage leyel of 2DDT residues in adipose fat of geese was 89.3 Mg/kg and ot" 
y-HCH 0.8 ag/kg, while turkey fat contained 13.5 Mg/kg aud 2.5 Mg/kg, respectiyely. Ayerage residues of PCBs in 
goose adipose lat amounted to 5.1jg/kg, and in tunkey tat- to 4.91.Lg/kg. DDTdominated in both, goose and tunkey 
tat, DDE percentage was twice higher in turkey tat than in geese, while DDD leyels were a little lower in turkeys 
than in geese. These results add to the inyentory of residues ot these xenobiotics in the tissues ol domestic birds 
bred in Northeastern Polanci. 
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Introduction 

Organochlorine pesticides and polychlorinated 
biphenyls (PCBs) belong to the xenobiotics which haye 
polluted the natural enyironment for manyyears [1-5]. 
These substances are persistent, accumulating in the 
food cham and haying a negatiye effect on liying organ-
isms [1,2, 6-8]. 

Birds exposed to these xenobiotics exhibit distur-
bances of egg laying and hatchability [1,9,10]. Changes 
haye also been obseryed in the biochemical parameters 
aud functioning of interna! organs, leading to a yariety 
of diseases or eyen to bird death [1,2,11-15]. The inten-
sity of these changes usual!y depends on the degree 
and Ienght of bird intoxication. 

A ban on free use of organochlorine pesticides and 
limits imposed on the use of polych!orinated biphenyls 
in the industry has resulted in significant decreases in 
concentrations of these substances in the natural enyi-
ronment and food products [16, 17, 18]. Neyerthe!ess, 
their residues arc stil! being found, though in smali 
amounts, both in liying organisms and in food products 
(inostiy of animal origin). 

In yiew of the need to inyentory the ecological 
dangers in particular regions as weli as on a national 

scale, it was decided to determine the degree of con-
tamination of some poultry 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 senes presenting 
data on the residues of organochlorine pesticides and 
polychlorinated biphenyls in fat of animals bred in 
Varmia and Mazuria. 

Material aud 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 Ju!y-August 1996 in the Indyk-Po1" 
S.A. poultry enterprise in Olsztyn, Poland. Fat from 
the adipose tissue was rendered in 6ODC, and extracted 
using the method described by Stec and Juszkiewicz 
[19]. Organochlorine pesticides and polychlorinated 
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Table 1. Residue leyels of organochlorine pesticides and polychlorinated bipheny!s (PCBs) in adipose fat of geese and turkeys (in tg/kg of tat; 
arithmetic mean and range cl concentrations). 

Species 

Body weight y-HCH pp"-DDB pp"-DDD pp"-DDT DDT PCBs 
(kg) 

512 

_____________ 

0.8 

_____________ 

12.0 

_____________ 

8.6 

_____________ 

68.7 

____________________________ 

89.3 5.1 
Geese 52 4.82 - 6.68 traces - 3.1 traces - 57.1 traces - 50.3 traces - 508.4 2.0 - 601.3 2.1 - 28.0 

Turkeys 50 
11.85 2.5 4.4 1.0 8.2 13.6 4.9 

8.12- 15.03 traces- 11.2 1.0-25.8 na.- 18.2 n.s.- 73.0 1.0-90.2 n.s.- 14.1 

na. - undetected by the used method 

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

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

Results and Discussion 

Thc results of determinations of the content of 
organochiorine pcsticides (HCH, DDT, DDE and 
DDD) and poiychiorinated biphenyis (PCBs) in adi-
pose fat of geese and turkcys, expressed in jig/kg, arc 
presented in Tabies 1-4 and Figure 1. 

Data in Tab.1 comprise mean yalues and range of 
concentrations. In order to make the interpretation 
easier, Tab. 2 presents percentage distribution of the 
content of organochlorine pesticides, Tab. 3 giyes per-
centages of DDE, DDD and DDT in goose and turkey 
tat (DDE+DDD+DDT= 100%), and Tab.4 - percent-
age distribution of polychiorinated biphcnyis (PCBs) 

Ayerage leyel of 2DDT residues in goose fat was 
89.3 gIkg, and of y-HCH 0.8 Lg/kg. The respectiye 
yaiues in turkey tat were 13.6 and 2.5 j.tg/kg (Tab. 1, Fig. 
1). The majority of coliected tat sampies contained 
determinabic icyeis of organochiorine pesticides, with 
DDE present in the highest number of samples 

Fig. 1. Mean concentrations of the residues cl organochlorine 
pesticides and polychlorinated biphenyls PCBs) in adipose tat geese 
and turkeys frorn the region of yarmia and Mazuria (1996) 

(Tab.2): 98.1% in geese and 100.0% in turkeys. Leyeis 
of this metabolite were higher in geese (12.0 jlg/kg of 
fat) than in turkeys (4.4 .tg 1kg). Residues of DDT and 
its metabolites were much higher in geese than in 
turkeys (Tab. 1, Fig. 1). An opposite trend was ob-
seryed with respect to y-HCH residues. Ayerage ieyeis 
ofy-HCH in turkey tat was 3 times higher than in geese 
(Tab. 1). The percentage of positiye samples was also 
higher in turkeys (Tab. 2). Singie sampies of goose 
adipose tat contained higher maximal leyels of DDT, 
DDE and DDD compared to turkeys. DDT dominated 
in tat of geese as weli as turkeys, DDE percentages 
were twice higher in turkeys than in geese, whiie DDD 
percentage was slighiy lower in turkeys than in geese 
(Tab.3). The higher DDE percentage in turkey fat 
compared to geese tat was probabiy duo 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 reyeal that the 
dcgrce of turkcy contamination by PCBs in Varmia 
and Mazuria is relatiyely bw. The mean leyeb of PCB 
residues in goose adipose tat was 5.1 fIg/kg, and in 
turkey tat - 4.9 p.g!kg (Tab.1, Figl). PCBs were found 
in ali sampies of goose tat; their determinabie concen-
trations yaried from 2.1 to 28.0 g/kg. In thc case of 
turkcys, 2 samples did not contain PCBs (in beyeis 
determinabie with the method used), and the remain-
ing 48 sampies contained from 1.0 to 14.1 fIgl kg. The 
yast majority of goose fat sampies contained tess than 
5.0 ptglkg PCBs (Tab.4), whiie turkey sampies usualiy 
contained about 10.0 .tg/kg. There werc no turkey tat 
samples containing moro PCBs than 15.0 tg!kg, and 
only 2 samples of goose fat which contained such high 
leyeis (28.0 fIg/kg in one bird and 17.0 g/kg in the 
other). 

Residues of organochiorine pesticides and poly-
chiorinated biphenyls found in the samples of goose 
and turkey adipose tat arc much lower than the yaiues 
obseryed in 1985-1995, both in Poland and abroad [4, 
5, 21-23], and bower than thc leycls noted in carlier 
periods in the same birds from the same region [4, 17, 
22-24]. They do not represent a hygcnic or toxicoiogic 
danger and arc decisiyely lowcr than pcrmissiblc bcycis 
[25,26]. 

This work has added new data to the inycntory of 
thc residuos of organochlorine pesticides and poiy-
chiorinated biphenyls in poultry. The data constitute a 
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Table 2. Percentage distribution of the content in positiye samples 
of organochtorine pesticides and polychlorinated bipheny!s (PCBs) 
in adipose fat of geese and turkeys Erom the region of Varmia and 
Mazuria (1996). 

Species n Compound min - max 
concentration 

% positiye 
samples 

y - HCH 0.00 - 3.0 57,7 
pp. DDE 0.00- 57.1 98,1 

Geese 52 pp"- DDD 0.00 - 50.3 75.0 
pp"- DDT 0.00 - 508.4 65.4 

PCBs 2.10 - 28.0 100.0 

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 - 14,1 96.0 

Table 3. Percentage of DDE, DDD and DDT in adiposefat ofgeese 
and turkeys (DDE+DDD-i- DDT=100%). 

Species %DDE %DDD %DDT 

Geese 13.44 9.63 76.93 

Turkeys 32.35 7.35 6030 

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

Distribution 
of concentration 

(kg) 

Geese 
(n) 

Turkeys 
(n) 

n.s O 
___ 

O 2 4.0 
1- S 31 59.6 22 44.0 
5-10 17 32.8 25 50.0 

10-15 2 3.8 1 2.0 
15-30 2 3.8 O O 

>30 O O O O 

n.s. - undetected by the used method 

reference for subsequent studies and enyironmental 
monitoring, as weil as illustrate the degrec of bird 
exposure, aud 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 adyisable to continue 
similar studies. Food products of animal origin shotdd 
also be examined. 
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