
The occurrence of heavy metals (Pb and Cd) in the kidneys of wild boar (Sus scrofa), 
mangulica and fattening pigs

The heavy metals as lead (Pb) and cadmium (Cd) are possible contaminants of food and feed. For the purpose of this work the samples of kidneys of fatteners,

Mangulica pigs and wild boar were analyzed. Fattening pigs live in control conditions up to six months, while Mangulica pigs and wild boar live longer and in

uncontrolled conditions. In total 20 samples of kidneys were analyzed (2 wild boars, 6 Mangulica and 12 fattening pigs). In all samples the concentration of

lead and cadmium was above the limit of detection. For cadmium the limit of detection (LOD) was 2.32 µg/kg, while limit of quantification was 7.04 µg/kg.

For lead LOD was 4.26 µg/kg and LOQ was 12.9 µg/kg The concentration of lead and cadmium in samples of kidneys of fattening pigs was in the allowed

range while for the Mangalica pigs and wild boar the concentration of lead in some samples exceeded the permitted levels. The maximum concentration of lead

and cadmium was found in samples of kidneys of Mangulica and were 1069 µg/kg and 484 µg/kg respectively. The average concentrations of lead for the

Mangulica, wild boar and fattening pigs were 759, 731 and 243 µg/kg respectively. In all samples the concentration of cadmium was in the allowed range, with

the average concentration from 337 µg/kg. There is a need for the further research.
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Introduction

Pork is one of the most used meats in the nutrition in the Republic of Serbia.

The annual production of pork in Serbia is about 307 thousand of tons per year

(Statistical Office of the Republic of Serbia 2018). Except the pork produced

from the fattening pigs, the meat and some traditional meat products made

from the Mangulica and wild boar can be found on the table. Mangulica are

autochthonous breed of pigs and in some characteristics it is very similar to the

wild boar. In the developed countries apart from the quantity the quality of

meat is of the enormous importance. Liver and kidneys are edible offals which

is the main place of accumulation of the majority of unwanted contaminants.

Heavy metals as lead (Pb) and cadmium (Cd) do not have any function in

animal or human organism (EFSA 2009; EFSA 2010). However, due to their

presence in the environment it can be found as residues in edible tissue or in

the bones of animals (Liu, 2003; Kenntner et al. 2007; Bilandžić et al., 2010;

Petkovšek et al. 2014; Polovinski-Horvatović et al., 2021).

Material and method

Sampling

Kidney samples were taken from random fattening pigs on the slaughter line s

in December 2020. The fattening pigs were approximately six months old,

weighing 100-110 kg and originating from commercial pig farm in Vojvodina.

The samples of Mangulica kidneys were taken from two different farms in

Vojvodina, mangulice were approximately 18 month old, reared in free range

condition. The samples of wild boars’ kidneys were taken after the hunting was

finished, during the hunting season 2020. Before analyzing all samples of the

kidneys were checked and samples with any indication of damage made by

shot were excluded from the analysis. Upon homogenization, all the samples

were frozen at -20 °C until further analysis.

Analytical methods 

Lead and cadmium concentrations were determined after the wet sample

digestion in concentrated nitric and hydrochloric acid (3:1, v/v) using a Reacti-

ThermTM Heating/Stirring module Thermo Scientific (Rockford, USA). The

analysis was performed by using a Perkin-Elmer PinAAcle 900T THGA/FL

atomic absorption spectrometer, a longitudinal Zeeman-effect background

correction system, equipped with a transversely heated graphite atomizer

(THGA) and an AS900 auto sampler. Hollow cathode lamps (HCL) were used

for lead and cadmium detection. The analysis was carried out according to the

method described by et al. Beuković et al. 2015. For cadmium the limit of

detection (LOD) is 2.32 µg/kg, while limit of quantification is 7.04 µg/kg. For

lead LOD is 4.26 µg/kg and LOQ is 12.9 µg/kg

Results

Table No 1. The occurrence of lead in the kidneys of wild boar (Sus scrofa), 

Mangulica and fattening pigs (µg/kg, ppb)

N Mean Min Max Std. Dev

Mangulica 6 759 404 1069 266

Wild boar 2 731 478 983 358

Fattening pig 12 243 176 310 95

∑ 20 650 176 1069 317

Table No 2. The occurrence of cadmium in the kidneys of wild boar (Sus

scrofa), Mangulica and fattening pigs (µg/kg, ppb)

N Mean Min Max Std. Dev

Mangulica 6 379 189 484 104

Wild boar 2 384 341 428 62

Fattening pig 12 165 149 182 23

∑ 20 337 149 484 122

Conclusion

The results from this research suggest that the occurrence of heavy metals in the wild boar, Mangulica and fattening pigs can pose risk of the

increased level of some of the investigated heavy metals. Therefore, there is a need for the further investigation regarding the occurrence, of

most of all the lead, in edible tissue of Mangulica and wild boar.

It is impossible to completely avoid the contamination of heavy metals in

food and feeds and consequently in animals and humans. However, it is

possible with the good agricultural practice, knowledge and care for the

environment to reduce as much as possible to be in the allowed

concentration. In the samples of the kidneys of wild boar, fattening and

Mangulica pigs cadmium concentration was in the allowed concentration by

the Serbian legislation. However, the concentration of lead was above the

legislation limit in the wild boar and Mangulica with the average

concentration from 759 and 731 µg/kg respectively. The concentration of

lead in samples of fattening pigs was in the allowed range.

The concentration of lead in the kidneys of Mangulica and wild boar are

above the legislation. However, the results are expected. Mangulica breed is

very similar to the wild boar, fattening period is very long and they live in

free range condition.


