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Abstract

Safe and quality of food are of primary importance for food industry. The aim of this study was to measure the heavy
metals concentration in the raw milk in Mitrovica, a region with a rapid industrial development. Trepca complex, for
example is one of the key sources of heavy metal contamination of the region. The purpose of this paper, initially,
was to understand the role of food contaminants that until recently were considered as antidote for heavy metals.
Samples were prepared in the oven combustion and the remained calyx was treated with nitric acid. Samples were
analysed at the atomic absorber and the concentrations of three heavy metals in milk were measured. The results
demonstrate that the milk from this area was contaminated with Pb and the highest concentration of this heavy metal
was detected during the summer (Ly = 2,048 mg/l). The concentration of Zn, one of the essential metals in milk, was
reduced to Zp = 0.1506mg/l during winter time. The concentration of Cd, a toxic heavy metal, resulted to be high in

all areas, reaching the highest level (B,= 0.1152) in summer.
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Introduction

Milk, as very important food product, is essential in
our kitchen. Based on the sensitivity of the
gastrointestinal tract of infants and generally to all
organisms, chemical and microbiological composition of
milk is very important. This chemical composition is
influenced by the food consumed by animals and the
environment surrounding them. Microelements reach
milk as they get into the food chain of animals through
the environment. Heavy metals as arsenic (As), cadmium
(Cd), mercury (Hg) and lead (Pb) have no beneficial
effect on people. [9]

Crops irrigated with discharged waters consumed
by cows and buffaloes as foods have a high presence of
lead and cadmium in contrast to crops irrigated by
irrigation’s system. [1]

In most cases, chemical residues and contaminants
are resistant to dissolution and thermal treatment, such as
pasteurization or increase of the pH during fermentation,
will have the no effect of.[12]

Heavy metal ions denaturalize proteins by attacking
group-SH. Egg and milk proteins denaturalizes by metal
ions by creating insoluble precipitation of in the
stomach, which should be extracted from the body by
inciting the vomiting. If antidotes are not extracted from
stomach, digestive tract enzymes dissolve protein
releasing toxic ions of heavy metals. [2]

Lead-lead intoxication in humans in known since
from the second century BC. Cardiovascular,
hematological and neurological problems occur even in

exposures to low quantities, problems in urinary,
digestive, hepatic and immune system occur when
exposed to higher levels. [7]

Zinc - Zinc is an essential trace element, necessary
for the functioning of several enzyme’s systems, but
excessive quantities of zinc coming from geological
sources adversely affectswater and food quality. Zinc
toxicity symptoms include vomiting, dehydration,
abdominal pain, nausea, lethargy, dizziness and muscle’s
incoordination. Depending on age and sex, daily zinc
requirements are between 3.2 and 29 mg for different
countries.[10]

Cadmium-Cadmium is more known by its toxicity
and metabolic antagonism with Zn and other elements.
Contamination of pastures with Cd can increase the
content in grasses for about 40 times. Some plants (eg.
oat) have the ability to concentrate cadmium received
from soil.[11]

According to A. Zaidi, PA Wani [15], inflammation
symptoms may occur several hours after exposure and
include cough, dehydration, nose and throat irritation,
headache, dizziness, weakening, chest pain.

Materials and methods

Sampling was conducted in two periods, in a
summer and winter. Samples were taken from cow’s
milk, mixed of morning and evening milking. Sampling
was conducted in the vicinity of Mitrovica, by 5 samples
for each sampling point. Sampling was conducted in:
Lower Zhabar, Bare, Frasherand LowerLisica villages
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Figure 1.Samples treatment: a) combustion in a furnace),
treatment with nitric acid

Preparation of milk samples for SAA analyses

Five (5) ml from each milk sample was placed in
different crucibles and heated in a maple furnace at a
temperature of 700°C for 3 hoursas shown in Figure.l1a)
to vaporize all other components and leave the tailings of
heavy metals as a pure calyx.

The calyx was cooled to room temperature before
being dissolved in a 5 ml solution ofnitric acid (1:6) to
compound with the heavy metal, if present. The solution
was subsequently heated and evaporated to half of its
volume using a hot plate as in Figurel.b). The resulting

Lead as heavy metal, compared with cadmium is
more concentrated, while the milk in Lisica village is the
most contaminated, which is closer to the source of
contamination, contamination is higher during the
summer season LV = 2.048mg / | and this due water
from Sitnica river that cattle have used for drinking
which contains contaminates from power plant and
Trepca flotation discharging.

Milk that has shown satisfactory concentration of
lead are milk samples from Bajgora area, more precisely
the village Bare, where the average concentration in a
summer season is below the maximum limit BV =
0.008mg / I. In general the results are alarming, as
industrial wastes have reached wider radius from the
source of contamination.

As per recommendations of WHO [14] the presence
of zinc in raw milk should be at the level of 3-5
mg/l.Some of the authors [8], also recommend that zinc
concentrations should range between 2-6 mg/l. From
Table 2,we can see that in all samples the average
concentration is below the limited level,and milk can be
considered as deficient regarding this essential element,
but the problem lies when this milk is used for infants, to
whom represents the only source of Zn ions. These low
levels are directly associated with animal feeding rations
which especially during the winter season have been
poor with nutrition elements. A slight increase of the

solution was then poured into a volumetric flask,
lenmeyer flask, and topped up to 25ml with distilled
ater.[5]

Samples were then analysed with atomic
ysorption spectrophotometry. [13]

Results and discussion

Results will be presented for each element as the
average results of five samples for each sampling
Iycation in two seasons of the year.

Based on Regulation (EC) Nr. 1881/2006, of 19
December 2006 pursuant to Annex B, for “Raw milk (6),
heat-treated milk and milk for the manufacture of milk-
based products” limiting the maximum level of 0.020mg
/1, [3], from the Table 1. understand that seven out of
eight samples have exceeded the maximum limit

Table 1.Presentation of the results of Lead
concentration in summer and winter season in

four locations

Pb mg/I Zhabar  Frashér Lisicé Bare
Winter 0.3088 1.1114 1.422  0.2042
Summer | 0.2524 0.272 2.048  0.008

level of Zn ions observed in summer season when during
the cattle grazing on pasture.

Table 2.Presentation of the results of Zinc
concentration in summer and winter season in

four locations.

Zn mg/l Zhabar | Frashér | Lisicé | Bare
Winter 0.1506 0.212 0.35 0.176
Summer | 0.342 0.422 0.55 0.442

Table3.Presentation of the results of Cadmium
concentration in summer and winter season in

four locations.

Cd mg/l Zhabar  Frashér  Lisicé Bare
Winter 0.01 0.001 0.0052  0.0298
Summer | 0.0304 0.0466 0.0236  0.1152

Based on the reports for scientific cooperation
between European Union member states[6], Provisional
Tolerable Weekly Intake (PTWI) of cadmium is
determined at 0.007mg/kg (mg/l) per body weight.And,
based on the publication of the Council of Europe [4],
for milk and milk products in Germany limitation
presence of cadmium is 0.005mg/l. Comparing with
these limitations, six out of eight samples analysed in
this paper, have exceeded the maximum allowed limits.
Based on previous levels and based on the well-known
toxic effects of cadmium, detected results are disturbing
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as only two of these samples are in the average of
allowed levels.

Conclusions

Based on the experimental results obtained in this
paper, we can bring the following conclusions:

Raw milk, based on the results obtained from tests,
appears to be greatly affected by concentration of two
the toxic heavy metals, having very high values in two
locations that are geographically very close to the source
of contamination. These two areas that are severely
affected are: the area around the Frashér village and
surrounding area of Lisica village.

Two villages are, in principle, considered less
affected. However, even these areas are substantially
affected by contamination with heavy metals as a
consequence of atmospheric conditions. In the area of
village Zhabar, concentration of two toxic metals values
are of concern about the fact that shows resistance of
this type of contamination and high range of
contamination’s transfer effect. The most disturbing fact
is that concentrations above the permitted values are also
in the area of the village Bare, having cadmium with the
higher concentration above the maximum limits, known
for toxicity and as a substance of carcinogenic reaction
when inside the human body. The sources of these
metals may also be as a consequence of the agricultural
activity as are pesticides, which becomes doubtful when
the same sample shows high concentration of Cd in both
seasons and significantly differs from the other four
samples.

Based on the results obtained from the tests, we can
conclude that the essential metal Zn we have tested,
concentrations are insufficient and this is reflected in all
areas with insignificant differences between seasons,
with a little increase to values in summer period.

Arisk is related to all three metals: two toxic metals
are above the maximum levels and for sensitive category
of consumers effects are alarming, causing growth
developmental delay or having carcinogenic effect. The
other problem is deficiency of essential metal Zn. As
milk is known as the source of all minerals and
nutritional values with particular emphasis for new-born
babies, then we conclude that consumption of only this
milk for infants will cause deficiency of this essential
microelement to organism. This will lead to disorders
which can easily return to irreversible disorders as is
Dwarfism.

10.

11.

12.

References

Agarwall S.K; Heavy Metal Pollution; S. B.
Nangia A P H Publishing Corporation; New Delhi
2009, 118-119

Brown W. H, Campbell M. K, Farrell S. O;
Introduction to  General, Organic, and
Biochemistry; Brooks Cole Publishing Company,
USA 2012, Ninth Edition: 608

Commission regulation (EC) No 1881/20086,
Bruksel, 2006 20

Council Europe; Lead, Cadmium and mercury in

food: assessment of dietary intakes and summary
of heavy metal limits of foodstuffs; Germany 1996,
34

Cruz G. C, Din Z, Feri C. D, Balaoing A. M,
MarieGonzales E, Navidad H. M, FlorSchlaaff M.
M, Winter J; Analysis of Toxic heavy metals(
arsenic, lead and mercury) in selected
infantformula milk commercial available in the
Philippines; E-International Scientific Research
Journal; by AAS ; 2009 Vol: 1 Issue: 1, 43

Directorate-general health and consumer Protection;
Assesment of the dietary exposure to srsenic,
cadmium and mercury of population of the EU
Member States; Bruksel 2004, 37

National research Council; Mineral Tolerance of
Animals; The National Academies Press,
Washington DC. Second Revised Edition 2005

Pechova A, Pavlata L, Dvorak R, Lokajova
E; Contents of Zn, Cu, Mn and Se in Milk in
Relation to their Concentrations in Blood, Milk
Yield and Stage of Lactation in Dairy
Cattle; ACTA VET. BRNO; Czech Republic 2008,
77:523-53

Qin L. Q, Wang X. P, Li W, Tong X, Tong W. J;
The Minerals and heavy Metals in cow’s Milk
from China and Japan; Journal of Health Science;
China 2009, Volume 55 (2): 300-305

Sharma B. K; Analytical chemistry; Krishna
Prakashan Media, New Delhi 2006, Second edition:
A-188.

Shehu I;
deponiveteTrepca

renda ne sterilin e
procesittéfolotimit,
sindotéstéujitdhetokés; Punimdoktorate;
Universiteti i PrishtinésFakulteti i
ShkencaveMatematike-NatyrorePrishtiné 2012

Metalet e
pas

Tamime A.Y; Dairy Fats and related; Wiley-
Blackwell, Oxford United Kingdom 2009, first
edition: 1-3

497



Hyseni & Musaj
13. Welz B, Sperling M; Atomic Absorption 15. Zaidi A, Wani P. A; Toxicity of heavy metal to
Spectrometry; Wiley-VCH , Germany 1999, Third legumes and bioremediation; Springer-Verlag
Edition Wien; New York 2012, 166-168

14. World Health Organization; Trace elements in
human nutrition and health; Geneva 1996, 78

498



	Council Europe; Lead, Cadmium and mercury in food: assessment of dietary intakes and summary of heavy metal limits of foodstuffs; Germany 1996, 34
	Directorate-general health and consumer Protection; Assesment of the dietary exposure to srsenic, cadmium and mercury of population of the EU Member States; Bruksel 2004, 37
	National research Council; Mineral Tolerance of Animals; The National Academies Press, Washington DC. Second Revised Edition 2005



