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ZNANSTVENO STRUCNI DIO

tvar 24,87+0,04%, voda 75,13+0,04%, bjelancevine
20,66+0,05%, mast (ekstrakt etera) 3,12+0,06% i pepeo
1,10+0,002%. IzraCunali smo fenotipske korelacije
izmedu kemijskih komponenti te analizirali razne utjecaje
za sve komponente. Svi izracuni su radeni u SAS 8.0
(Sustav statisticke analize) i Statistika 7.1. Fenotipske
korelacije izmedu suhe tvari i vode, bjelancevina, masti i
pepela iznosile su-1,000, 0,159, 0,533 odnosno -0, 164.
Korelacije izmedu vode i bjelancevina, masti i pepela
bile su —0,159, -0,533 odnosno 0,164. Koeficijent korel-
acije izmedu bjelanc¢evina i masti bio je —0,750, izmedu
bjelanéevina i pepela —0,026 a izmedu masti i pepela
—0,113. Svaka je korelacija bila znacajna (P<0,01), uz
iznimku korelacije izmedu bjelancevina i pepela. Utjecaj
godine, godi$njeg doba, mjeseca i bika na kemijski sastav
MLD bio je znacajan (P < 0,001).

Procjene fenotipske korelacije pokazuju da bi se ispiti-
vane karakteristike mogle koristiti za selekciju bikova za
uo.

Kljucne rijeci: Simentalska goveda, meso, kemijski
sastav, fenotipska korelacija

* This work was presented on the lll-th Symposium of
Livestock Production with International Participation, 12. -
15. September 2007, Ohrid, Macedonia,
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OGCURRENGE OF SELECTED TRAGE ELEMENTS

IN CATTLE MEAT

SUMMARY

The occurrence of trace metals (Cu, Zn) was determi-
ned in cattle meat from the vicinity of a metallurgical plant.

Korénekova', B., M. Skalicka', P. Nad", M. Korenek'

Copper and zinc concentrations in 62 samples of mus-
cles and liver collected from (31) cows were quantified
and compared with results in other countries. In our study

' Beata Korénekova, DVM., PhD., Magdaléna Skalicka, DVM., PhD., Pavel Nad’, DVM., PhD., Marian Korének, DVM.,
PhD; University of Veterinary Medicine, Komenského 73, KoSice, the Slovak Republic, Contact author e-mail:

korenekova@uvm.sk
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mean muscle Zn and Cu concentrations were higher in

liver (67.314; 44.205 mg/kg w. wt) compared to muscle

(38.865; 1.993 mg/kg w. wt). It can be concluded that bio-

accumulation of Zn and Cu in cattle meat in industrial are-

as could be slightly enhanced, differently in dependence

on the types of industry prevailing in various countries.
Key words: Cu, Zn, cattle meat, and liver

INTRODUCTION

Pollution of environment by emissions within large
industrial centres has become a serious problemin a
lot of countries (Miranda et al., 2005; Kimakova and
Bernasovska, 2006). The structure of these emis-
sions depends greatly on the structure of industry
(Kolacz et al., 1996; Beriova et al., 2007). Industrial
uses of metal and agricultural activities have now led
to a widespread dispersion of this metal at trace lev-
els into the natural environment and in human food-
stuffs (Satarug et al., 2000; KociSova et al., 2006).

Cattle production is one of the most important
forms of agriculture in Slovakia and beef meat is
an important part of the human diet. Cattle are pre-
dominantly fed on locally grown fodder and are the
primary livestock species exposed to metal contami-
nation. The farm animals such as sheep and cattle,
reared freely, on pasture are the indicators of envi-
ronmental pollution. Trace elements bioaccumulate
in tissues of animals by respiration of polluted air
and intake of contaminated feed (Tahvonen, 1996).
The impact of minerals such as zinc (Zn) and copper
(Cu) on growing cattle is well known. These minerals
are needed in sufficient quantities to promote health
and to optimise production and reproduction (Ward
and Spears, 1997). Cu and Zn are necessary for the
animal life but they may be toxic and harmful at high
level of exposure (Solyak et al., 2001; Turgoklu et
al.,, 2004). The aim of the study was to determine
the effects of industrial emissions on the levels of Cu
and Zn in meat of cattle.

MATERIALS AND METHODS

Muscle and liver samples (n = 62) of 31 cattle (of
mean age of 3 to 5 years) have been taken from the
vicinity of a metallurgical plant in order to detect the
content of Cu and Zn. The samples of cattle tissue
were immediately frozen and stored at -20 °C until
analysis. The analysis consisted of digestion (5 ml

HNO, and 1 ml HCI per 1 g of sample) in the micro-
wave oven Milestone and determination of heavy
metal by the method of Kocourek (1992). Reproduc-
ibility of the method was tested by analysis of the
reference materials (MBH ANAL Ltd., England).
Samples of meat were analysed for the presence of
Cu and Zn using an atomic absorption spectropho-
tometer (AAS; Unicam Solar 939, UK), with a graph-
ite furnace with background correction. The flame
conditions and graphite furnace were optimised for
maximum absorbency and linear response while
aspirating known standards. The standards were
prepared from the individual 1000 mg.kg-1 standard
(Merck, Germany); 100 ml of five combined stand-
ards were prepared in 0.1 N HNO,. The lamp current
used was 75%. The signal type was continuous for
Cu and Zn. Measurement time was 3 seconds. The
recovery methods were 96-98% and reproducibility
was better than 1.0%. All metal concentrations are
expressed on a wet weight (w. wt). Data are present-
ed as mean, maximum and standard deviation (Sd).

RESULTS AND DISCUSSION

The occurrence of foreign substances in foods of
animal origin is systematically monitored from both
the veterinary and human medicine point of view
(Kozarova, 2004). Zn and Cu concentrations in cat-
tle meat have been little studied in comparison with
these foreign substances. Although the trace metal
content in muscle is generally low, offals, such as
liver often accumulates higher metal concentrations
(Massanyi et al., 2005).

The results of this study confirmed lower mean
Zn concentrations in muscles than in liver of cattle
(38.865; 67.314 mg/kg w. wt). Our findings (Table
1) were compared with results of Lopez-Alonso, et
al., (2000), obtained in cattle in an industrial area in
Spain (Galicia). They observed higher Zn concentra-
tions in the muscles (52.7 mg/kg w. wt) and slightly
lower concentrations in the liver (59.8 mg/kg w. wt)
of cattle. The results of both studies showed that the
liver is the main organ of accumulation of Zn.

Farmer and Farmer, (2000) have analysed animal
and meat (cattle, horse and sheep) products in a
metal processing region in east Kazakhstan. Sam-
ples were collected from various districts at different
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®) distances from the main source of anthropogenic fer among the regions in both seasons. Cu concen-

a pollution. Analyses for Zn revealed high concentra- trations were below the critical level in 32% of liver

>LZ) tions in many feed and meat samples. Horse sam- samples analysed in this study. The majority of liver

2 ples had higher levels of contamination than cattle, samples had lower amounts of Zn. Although slight

& which were higher than in sheep. differences were observed between the industrial

% In our study, mean concentrations of Cu were and non-industrial regions, the industrial activities

E higher in the liver (44.205 mg/kg w. wt) compared and seasonal changes had no significant effect on

2 to muscles (1.993 mg/kg w. wt) of cattle. Our results ~ selected element concentrations on cows and their

<Z( from metallurgical polluted area were compared with milk.

N results obtained from the industrial area in Spain ~ From the above-mentioned results it can be con-
(Lopez-Alonso et al., 2000). The results of Cu con- cluded that the content of these metals should be
centrations in muscles and liver (1.26; 60.3 mg/kg w. monitored. It seems that types of industry that are
wt) were broadly similar to those recorded in Slova- prevalent in various countries or industrial areas and
kia. Only copper levels in the liver were high. level of industrialisation could differently enhance

According to Benemariya et al.,(1993), Cu accumu- bioaccumulation of Cu and Zn in cattle meat. These
lates mainly in the liver. Ruminants have a superior elle.m.ents prove to be enwronm(.-;'ntal factor§ in the
capacity to bind Cu in the liver and have relatively V|cm|.ty ofthe cefntres Of_ m.etaIIurglcaI proquct|on from
poor Cu excretion. The characteristic of high Cu the viewpoint of potential impact on public health.
storage capacity in ruminants means that they are ~
likely to be good bio-monitors of environmental Cu SAZETAK
levels and can be used for identification of areas of POJAVA ELEMENATA U TRAGOVIMA U GOVEDEM
Cu contamination. MESU

Cu and Zn concentrations in liver samples of Pojava elemenata u tragovima (Cu, Zn) odredivana je u
dairy cows in Southern Turkey were quantified by mesu goveda uzgajanih u blizini metalurskog postrojenja.
Erdogan et al. (2004). Samples were collected from Koncentracije bakra i cinka u 62 uzorka misica i jetre uzetih

. . . od 31 krave kvantificirane su i usporedene s rezultatima iz
an iron-steel processing region and an area free of . ) N o .
industrial oolluti The I cul Is i | drugih zemalja. U naSem su ispitivanju koncentracije Cu
industnat pofiution. The fiver LU 1evels In Samples ; 7, bile vise u jetri (67,314; 44,205 mg/kg v. t.) od onih
taken from the industrial region in winter were higher misicju (38,865; 1,993 mg/kg v. t). MoZe se zakijuciti
compared to samples collected from the unpolluted  da bi bioakumulacija Zn i Cu u mesu goveda mogla biti
region. Zinc levels in the liver were not found to dif- nesto poveéana i razlicita ovisno o vrsti industrije koja
previadava u raznim zemljama.
V¥ Table 1. Concentration of zinc and copper in the muscle and liver of Kljuéne rijeci: Cu, Zn, govede meso,
cattle (mg/kg w. wt.) in Slovakia jetra
V Tablica 1. Koncentracija cinka i bakra u misi¢ima i jetri goveda (mg/
kg) u Slovackoj
LITERATURA
Zinc (mg/kg) Copper (mg/kg) Benemariya, H., H. Robberecht, H. Deel-
Cink (mg/kg) Bakar (mg/kg) stra (1993): Zinc, copper and selenium in milk
and organs of goat from Burundi, Africa. Sci Total
Muscle/miSiéje | Liver/jetra | Muscle/miSi¢je | Liver/jetra Environ. 128, 83-98.
Beiiova, K., P. Dvorak, M. Falis, Z. Sklenaf
e 31 31 31 31 (2007): Interaction of low doses of ionising radia-
% 38.865 67.314 1.993 44.205 tion potassium dichromate and cadmium chloride
: : : : in Artemia franciscama Biotest. Acta Veterinaria

X max 61.599 114.032 3.346 76.416 Brno.76, 35-40.

Erdogan, S., S. Celik, Z. Erdogan, (2004):

Sd 16.520 32.068 1.146 28.584 Seasonal and location effects on serum, milk,
n - number of samples analysed / broj analiziranih uzoraka; I“.'er anc; .k'dney Chrotm':m’ m?gg.anese’ Cc;p.pfr‘
x - arithmetic mean / aritmeti¢ka sredina; x max - maximal values / z!nci ?.n wogl conccinRra |onsrc]) 92"? C5°1W21 olo-
maksimalne vrijednosti; Sd - standard deviation /standardna devijacija gieal frace Element Research, 56, 1, 91-01.
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KEMIJSKI SASTAV MESA MOSUSNIH
PATAKA (CAIRINA MOSCHATA) IL
EKSTENZIVNOG UZGOJA - PRELIMINARNI

REZULTATI

Konjevi¢', D., Z. Cvrtila?, N. Zdolec?, L. Kozaéinski2, M. Hadziosmanovié?

SAZETAK

Uzorci mesa bataka i prsa ¢etiri moSusne patke, dvije
Zenke i dva muZjaka, podrijetlom iz ekstenzivnog uzgoja
podvrgnuti su kemijskim analizama. U prosjeku koli¢ina

masti u pretraZzenim uzorcima iznosila je 2,37 %, koli¢i-
na proteina 20,47 %, a kolicina vode 72,93 %. Dobiveni
rezultati ukazuju na podjednak kemijski sastav mesa
i bataka i prsa, uz narocCito nizak udio masti. S obzirom
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