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In the industrial zone of Obili¢ the thermal plants “Kosovo A” and “Kosovo B” are located, as well as a heat-
ing station, which with their emissions pollute Obili¢ and its vicinity. Additionally, a daily coal mine, a separation, a
drier and a nitrogen fertilizer plant there are placed. This thermo energetic gigant represents a strong source of SO,
smoke and flying dust, as well as products of coal combustion. The goal of this investigation was to investigate, in
the area of Obili¢ where air pollution exists on a higher level, the content of cadmium (which is very toxic) in lucerne
and cow milk at different locations and distance from the source of pollution in 6 different localities. By the method
of Absorbic Spectrophotometry it has been determined that the average presence of cadmium in the investigated sam-
ples of lucerne was 0.07 mg/kg DM and the average value of cadmium presence in milk samples amounted to 0.04
mg/l. The established values exceed regular standards so that in relation to them, milk from these areas should not be
used for human nutrition, especially children.
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BJINJAHUE HA UHAYCTPUCKHUTE 3ATAJYBAYH HA BO3AYXOT BP3 COAPKNUHATA
HA KAJIMUYM BO JYHEPKATA U KPABJOTO MJIEKO

Bo umngyctpuckara 30oHa Ha OOWIMK ce JomupaHu TepMmoleHTpamute ,,KocoBo A u ,,KocoBo b“, kako u
TOIUIAHUTE, KO CO CBOMTE EMUCHU TO 3araayaar OOmiInk u HeroBaTa okoinHa. OCBEH TOA, TaMy c€ Haora M PYyIHUK
3a jarsieH. OBOj TEPMOCHEPTeTCKU I'MTaHT MPETCTaByBa CHIICH m3BOp Ha SO,, Yaj U JICTCUKH MPaB, KAKO U MPOIYKTH
Ha COTOpyBame Ha jarjcHoT. LlenTa Ha oBa HCTpaxkyBame € BO OKoJMHaTa Ha OOWINK, KaJie ITO MOCTOU 3araayBame
Ha BO3JIyXOT Ha IOBUCOKO HUBO, JIa C€ HCTPAXKU COAPKUHATA HA KAAMUYMOT (KOj € MHOTY TOKCHYEH) BO JIyllepKaTa U
BO KPaBjOTO MJICKO Ha Pa3IHM4YHH JIOKAIMU U PAcTOjaHHja OJf H3BOPOT HA 3aralyBameTo. McTpaxkyBameTo € U3BPIICHO
3a 6 paznuyHd JJokammu. CO METONOT Ha alCopIIUOHA crekTpodoTomerprja Oemre YTBPACHO IeKa MPOCEYHOTO
MPHUCYCTBO Ha KaJMHUyM BO HCIIHTaHHTE NpUMepol Ha Jiyunepka usHecyBame 0,07 mg/kg cyBa marepuja u
MpoceYHaTa BPEIHOCT Ha MPUCYCTBOTO HAa KaJMUYM BO MPHMEPOLHUTE OJ KpaBjoTo Mieko m3Hecypamie 0,04 mg/l.
YTBpACHUTE BPEIHOCTH I'M HAIMHHYBAAT PEryJapHHUTE CTaHAAPIH TOJIKY IITO BO Pejialyja coO HUB MIIEKOTO O] OBHE
MecTa He Tpeba Jla ce KOPHUCTH 332 YOBEKOBa HCXpaHa, 0COOCHO HE 3a JieraTa.

Kuayunn 360poBu: 3aragyBame Ha BO3IyXoT; kKaamuyM (Cd); ynepka; Mieko

INTRODUCTION

Scientific-technology revolution and other
events related with it, rapidly increased industrial
production, and in many aspects contributed to a
complex relationship between the man and envi-
ronment, introducing a significant change and de-
terioration of the natural ecosystem, which has
been replaced by artificial systems, that mostly

transformed into "urban deserts". Scientific achie-
vements in the field of industrial technology, had
as a consequence troublesome environmental pol-
lution with different chemical substances.

Regarding that, the modern man has been in-
creasingly concerned about heavy metals pollu-
tion, especially lead and cadmium, as well as non-
essential biological and very toxic metals, which
express tendency of bioaccumulation.
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Airpollutants, which have been emitting from
primary sources, transport to short or long dis-
tances, and modified or in the same form (like sec-
ondary) return to the earth surface. The recipients,
besides the land, are water, plants, animals and
humans.

One of the most important environmental pol-
lutants in the area of Kosovo and Metohia is the
industrial facility in Obili¢, where thermal plants
“Kosovo A” and “Kosovo B” are located, as well
as a heating station. Considering undisputable Cd
toxicity for living beings, special interest has been
increased regarding the Cd level in plants and,
consequently, its increased level influences the
health of animals and humans. Although the acute
poisoning is very rare, continuous exposition to
higher amounts of cadmium, throughout a longer
period, increases its accumulation in various body
tissues and organs. The danger is higher, as, its
toxicity comes into sight just about after several
decades. Humans using such food indirectly adopt
these substances which may act destructively, gen-
erating diseases if present in amounts higher than
allowed.

The aim of these studies was to examine the
Cd content in lucerne and cow milk in the region
with different geographical position and different
distances from pollution sources, in the Obili¢
area, where air pollution exists at a higher level for
a long time.

MATERIAL AND METHOD

As lucerne is the most prevalent source of
cattle food in this area, in a green condition or as
hay, and because of its leaves structure and higher
foliage propensity, samples of this plant were col-
lected. On the basis of the investigation goals, and
concerning the fact that foliage absorption is more
pronounced when gasses are under consideration
12 samples of green lucerne were taken, in the
middle of the season (15-20 July), from each
checkpoints. At the same time, samples of cow
milk have been collected towards determining the
way lucerne as a food source for cattle influences
on transmitting cadmium in milk, which, as it is
well known, represents the basic condition of
young animal population survival (including the
human population).

All samples (green lucerne and raw cow
milk) were processed according to the standard
procedure, after which cadmium content was re-

ceived from the solution using atomic absorption
spectrophotometer (AAS).

Table 1

Number and disposition of checkpoints
to take samples

No. of Average distance
checkpoints  Locality from polluter ~ Type of samples
(km)
1. Priluzje 8 Green lucerne, milk
2. Babin Most 7 Green lucerne, milk
3. Milosevo 5 Green lucerne, milk
4. Obili¢ - Green lucerne, milk
5. Lepina 14 Green lucerne, milk
6. Skulanevo 15 Green lucerne, milk

Regarding the examined factors, basic statis-
tical parameters were calculated, while testing of
the total variability among some investigated
checkpoints was done by the analysis of variance
according to Stankovi¢ (1990).Where statistically
significant differences were established by the F-
test, LSD-test was used for testing the signifi-
cance.

The relationship of studied heavy metals con-
centrations in lucerne and consequently in milk
has been determined by correlation coefficients.

RESULTS AND DISCUSSION

The established Cd concentrations in lucerne
and milk in the area of Obili¢ observed by taken
samples at different localities, are presented in Ta-
bles 2 and 3. The highest Cd concentration in lu-
cerne, has been determined in the Obili¢ locality,
which has been expected, for the reason that the
main sources of pollution are located there. How-
ever, we expected that with distance, the level of
this element would decrease, but it wasn’t the case
at the locality Skulanevo 15 km away from the
source of pollution (high variation interval from
0.01 to 0.40 mgCd/kg DM). Since there are facili-
ties with very tall chimneys and as distribution of
pollutants depends on it, emissions are transported
on greater distance wherewith the level of cad-
mium increases considerably. To this the north-
east wind contributes significantly as it is preva-
lent in that area, which suggests a very important
role disseminating a harmful product from the
source of the pollution.
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Table 2

Average value and variability of Cd content in lucerne in the Obili¢ region, mg/kg

Locality Distance in km } + S; SD Ccv min.—max.
Priluzje 8 0.06 +0.01 0.03 49.49 0.01-0.12
Babin Most 7 0.06 £0.01 0.04 69.84  0.03-0.20
Obili¢ 0 0.10 £ 0.01 0.04 55.97 0.02-0.20
Milosevo 5 0.06 £0.01 0.04 68.04  0.00-0.14
Lepina 14 0.07 £ 0.01 0.03 47.14 0.01-0.11
Skulanevo 15 0.09 £0.03 0.10 121.40  0.01-0.40
Average - 0.073 £0.01 0.05 68.16  0.00-0.40

lSd0_05: 0.092 lsd0_01= 0.122

Stojanovi¢ et al. (1981) identified higher val-
ues of Cd in red clover that grows beside mo-
torways, which are also modern pollutants of the
environment. By comparing our values with
Miri¢'s (1995) and Bioc¢anin's (2004) for the re-
gion of Strpce, it can be noticed that they are
higher, which is expected, because the Obili¢ re-
gion is exposed to the main sources of pollution.
The results of Jung et al. (1996) and Ognjanovi¢ et
al. (2001) show higher concentrations of cadmium
in tobacco and soybean growing near the mines in
comparison with our results.

Observing the level of Cd in cow milk (Tab.
3), depending on the distance to the main sources

of pollution, it can be noticed that it reduces with
the distance increase (the highest values in the area
of Obili¢ — 0.07 = 0.03 mg/l with variation from
0.00 — 0.40 mg Cd/1). Statistical significance at the
level of 5% has been estimated only among local-
ity of main sources and the last north locality
Priluzje, where the established Cd concentration in
cow milk (0.02 mg Cd/l) was the smallest. Al-
though this locality is not farthest from the main
sources of pollution, similar as regarding the cad-
mium content in the dry matter of lucerne, for the
reason of wind direction (mostly north-west wind)
which is carrying air pollutants on south, it has
lower values.

Table 3
Average value and variability of Cd content in milk in the Obili¢ region, mg/|
Locality Distance in km } + S; SD Ccv min.-max.
Priluzje 8 0.02 £0.00 0.02 89.58 0.00—0.05
Babin Most 7 0.03 £0.01 0.03 78.20 0.00-10.10
Milosevo 5 0.05+£0.02 0.05 108.13 0.00-0.20
Obili¢ 0 0.07 £0.03 0.11 159.20 0.00-0.40
Lepina 14 0.04 £0.01 0.03 80.74 0.00-0.11
Skulanevo 15 0.03 £0.01 0.02 68.70 0.00-0.06
Average - 0.045 £ 0.01 0.04 97.11 0.00 — 0.40

lSd0_05: 0.040 lsd0_01= 0.054

Lower Cd concentrations in raw cow milk are
reported by Wenk et al. (1996), but much higher
values than ours were reported by Mitrovi¢ et al.
(1994).
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The coefficient of correlation between cad-
mium content in lucerne and milk in the area of
Obili¢ is presented in the Table 4.
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Table 4

Coefficient of correlation between the content Cd
in lucerne and milk in the Obili¢ region

No. of Coefficient of correlation Critical
samples value
*k t0‘05=0.1592
72 0.4054 fo0,= 0.1890

According to the average values of correla-
tion between Cd content in lucerne and milk in the
region of Obili¢, it can be noticed that there is a
complete correlation, which is statistically very
significant (P<0.01). The estimated average cad-
mium content value in the dry matter of green lu-
cerne were not significantly higher, provided that
cadmium values in cow milk from the studied re-
gion are four times higher than MPL ( 0.05 = 0.01
mg/l with variation 0.01 — 0.16 mg/l). Thus, we
have considerably higher cadmium content values
than expected in the Obili¢ region, which can be
explained by the fact that surrounding topography
and frequency of the winds contribute to the diffu-
sion of harmful gasses from the pollution sources.

The question is to what extent the increment
of cadmium content of lucerne samples may influ-
ence its increment in cow milk fed by lucerne from
these areas.

The answer to that question can be obtained
through the regression analysis using the following
formula:

y=0.0338 + 0.0055x.

CONCLUSIONS

According to the research results regarding
the cadmium content in lucerne and cow milk in
the area of Obili¢, we have come to the conclusion
as follows:

1. The average Cd content of studied samples
of green lucerne for all localities amounted to
0.073 mg/kg DM. It can be concluded that estab-
lished values in the studied region are within the
limits of maximum allowed levels. However, there
are high deviations, with cadmium concentration
in some localities that exceeds the allowed limit by
five times.

2. The average Cd content in the studied
samples of cow milk amounted to 0.045 mg/l.
Variations in Cd content in some studied samples

are much higher and amounted from 0.02 — 0.07
mg/l in the area of Obili¢.

3. Cadmium levels in cow milk decreased
with the distance increment from the main sources
of pollution, which isn’t the case when cadmium
content in green lucerne is in question.

4. The established middle and positive cor-
relations, with Roemer—Orphal’s classification,
have shown that with the increased cadmium con-
tent in green lucerne an increase in cow milk can
be expected.

5. Established values exceed regular stan-
dards so that in relation to them, milk from these
areas should not be used for human nutrition, es-
pecially children.
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