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ABSTRACT

Milk has been considered as one of the unique ssuiar children and even adults nutrition. In teisdy was 100
milk samples collect from different zonal east Bagan Province: Tabriz, Sarab, Maragheh, Meyandézarshahr,
Oskou, Malekan and Ahar. In accordance with thespn survey and studies the amount and level cdrfébCd
has been specified in the cow milk. In order to snea the poisonous metals of milk, four digesti@thods have
been experienced. Organic matter is digested wiitticracid, hydrogen peroxide and perchloric aciffie most
suitable acids in wet digestion of milk. The dosBfeand Cd in milk was accomplished with the hgdpcBometry
of atomic absorption using a Varian AA220 atomisaiption spectrometer (Australia). The highest @ntiation
of cadmium was found in the Sarab city (4.5240.8B)pand the lowest ones in the Malekan city (0.57%0pbb).
The highest concentration of Lead was found inMleyaneh city (182.08+20.25 pbb) and the lowest danehe
Ahar city (12.82+1.91 pbb). Statistical analyse®whd that there are significant differences betwksd and
cadmium concentrations in raw cow's milk samplesnfdifferent regions of East Azerbaijan provinageall the
samples measured cadmium contents, was less ththoraed limit by FAO/WHO standard (Cd: 10pg/kgutB
only in 28% the samples measured Lead contents,l@gasthan authorized limit by FAO/WHO standardb:(P
20ug/kg). The consequences have shown us thatdreh@€admium causes dangerous effects on human ggrgan
and we should do our best to decrease the amouheatbove-mentioned metals.
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INTRODUCTION

Good quality measurements are essential to comnol maintain products and processes quality, both i
manufacturing, trade and in research. Milk is anay source of nutrients in diets all around thelev§2]. Milk
products are a very important human nutrient sthe@ consumption has increased in recent yearssd products
are also a good source of calcium and there biodibpity is high. Increasing industrialization hdgeen
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accompanied throughout the world by the new distiidm of mineral substances from their natural dépdany of
these have undergone chemical changes and firadly, finely dispersed and in solutions, by wayuefit sewage,
dumps and dust, into the water, earth and thenditlzus into the food chain.

By their spread speed in biosphere and increasingentrations heavy metals are considered to begutihe most
hazardous pollutants [21]. The almost ubiquitowesspnce of some metal pollutants, especially cadnsindhlead,
in the environment facilitates their entry into fleed chain, thus increasing the hazard of humahaaimal health
[11].

With attention to damages due to dietetic absanptiblead and cadmium, such as disorder in operatfckidney
and liver, increasing cordial-coronary disease,naag decreasing pregnancy, and most important,easing
spontaneously metal absorption and being one ofirtiportant selective food to nourish infants aneotage
groups.

Inorganic or aggregated forms of chemical subswificetalloids, heavy metals etc.) in feed and fagatesent a
severe risk for their long-term toxicological effecContamination with heavy metals origin from tanractivities.
Heavy metals insert to human food cycle togethdk amd Dairy Products. Heavy metals are widely €ispd in
the environment. The toxicity induced by excesdibsels of some of these elements, such as chron(my
cadmium (Cd), lead (Pb) and mercury (Hg), are wedwn [12].

The toxic metal content of milk and dairy produictgiue to several factors in particular environraknonditions,
the manufacturing process and the possible contimimduring several steps of the manufacturingesses.

For carrying out these determinations were usef@réifit techniques: flame atomic absorption speattoy10,

16], capillary zone electrophoresis Suarez-Lugteal, 2007[22], inductively coupled argon plasma einiss
spectroscopy [15], differential pulse anodic stifgpvoltammetric technique Tripatket al, 1999[23], inductively
coupled plasma optical emission spectrometry [B}yfinjection spectrometric methods [14], atomigditescence
spectrometry [3] and stripping potentiometry [13].

East Azerbaijan Province Iran with more than 1.000.cows represents an important source of incaneufal

areas of this territory. The milk from cow is almhasntirely used to drinking and produce yogurt. Him of the
study was to determine lead and cadmium concemtisatin cow’s milk collected in raw milk from the &a
Azerbaijan.

MATERIALS AND METHODS

Sampling: Raw milk was collected in winter (March and Apl) 2010 in several zones of East Azerbaijan (Figure

1).
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Figl- Map of milk samples collection.

In this study was 100 milk samples collect fronfefiént zonal east Azerbaijan Province: Tabriz, Bafdaragheh,
Meyaneh, Azarshahr, Oskou , Malekan, , and Ahar.
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The routine tests for dry substance, ash, pH, tycadid fat were accomplished according to the natistandard
(STR). The evaluation of the total protein nitrogdiPN) and the nonprotein nitrogen (NPN) was basedhe
kjeldhal method, after the appropriate fractionegtjpitation (Table 1).

For determination pb and Cd metals was used acmptdithe AOAC (1990) methods [1].

Precautions against contamination

Plastic containers and all other laboratory wardusere new and were cleaned by soaking them fdr @4the
bath containing 10% HNgsolution and for 24 h in ultra pure water. Aftersing with ultra pure water they were
dried in a class 10 clean bench Valiukenattal, 2006[24]. From the final solution there are d@ieed through
chemical methods, according to STR: Pb and Cd.tRerspectrometry of atomic absorption the hydragtlo
solutions are preferred, because the metals halogeare volatile in flame. Both for the verificatioof the
reproducibility of the results, and for the bettenservation of metals present in the traces, ofaste milk samples
were decomposed by wet way according to STR 834&i89ncineration and calcinations at 500°C, isalfin
dissolved in Hcl 5N.

The dosage Pb and Cd in milk was accomplished tlighhelp Spectrometry of atomic absorption usingagan
AA220 atomic absorption spectrometer (Australig)eting conditions for the instrument show in ¢abl

Tablel- Operating conditions for the instrument

Pb Cd
Wave length 228.8nm 283.3nm
Lamp intensity 75% 75%
Sample volume 20l 20 pl
Band pass 0.5nm 0.5nm
Sensitivity 0.56pg 1.5pg
Background correction Yes Yes

RESULTS AND DISCUSSION

In table 1 there are presented some physicochermizabhcteristics of the collected milk from theiosgof East
Azerbaijan from year 2011.

Table 1- composition characteristics of milk from he region of East Azerbaijan from year 2011

Sample of milk DM TPN NPN Fat

Tabriz 11.25 3.09 0.112 3.5
Sarab 11.70 3.29 0.130 3.5
Maragheh 11.28 3.16 0.116 3.0
Meyaneh 10.91 3.05 0.112 3.3
Azarshahr 1095 3.02 0.106 3.3
Oskou 11.17 3.11 0.108 3.5
Malekan 10.76 3.03 0.112 3.4
Ahar 10.85 3.06 0.114 3.5

DM-Dry Matter TPN- Total Protein Nitrogen NPN-Non Protein Nitrogen

Mean concentrations of cadmium and lead in cowlk samples from East Azarbayjan are presented bieka
The highest concentration of cadmium was foundhim $arab city (4.52+0.82 pbb) and the lowest onethé
Malekan city (0.57+0.15 pbb). The highest concditmaof Lead was found in the Meyaneh city (1822825
pbb) and the lowest ones in the Ahar city (12.82%1pbb). Statistical analyses showed that theresigréficant
differences between lead and cadmium concentratromaw cow's milk samples from different regiorfsEast
Azarbayjan province. In all the samples measurelindam contents, was less than authorized limit BOFVHO
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B! standard (Cd: 10pg/kg). But only in 28% the sampheasured Lead contents, was less than authdirziedby
FAO/WHO standard (Pb: 20ug/kg). The levels of dsatacow's milk are show in Table 2.

Table2- Mean concentration of Lead and Cadmium in ritk samples (ppb)

Pb Cd
Treatment Samples Number mean+SD mean+SD
Meyaneh 10 182.0820.25 1.0%+0.30
Malekan 8 142.964.34 0.57+0.15
Oskou 10 134.28.94 3.89+0.79
Sarab 10 65.48.72  4.58+0.82
Azarshahr 20 654®.11 3.0%°+0.62
Maragheh 14 28%38.34  1.46+0.43
Tabriz 20 13.62.81 1.21+0.50
Ahar 8 12.6821.91 2.66+0.62

The content of mineral components and trace elenientnilk is determined by a variety of factorsgliding
mainly the content of a given element in solil, thatent of energy in feed, the level of such orgaoimponents as
fats, vitamins, protein, changes in absorption i@teintion of a given element [7]. Transhumance glaads and/or
motorways, fodder contamination, climatic factossich as winds, and the use of pesticide compou#fs |[
Important factors that influence the occurrencemainy trace elements, including toxic ones, arerenwiental
pollution, mainly of anthropogenic origin [20]; a®ll as phenomena of inter element interactionsT8refore, in
the literature available different data are repbridynn reports the following elemental compositaf milk: | — 0.1
-0.77B-05-1.0, Fe - 0.5, Si — 3.0, Zn —mBd#l and Cr —2.0, Sc — 10, F — 20, Ni — 26, Mn +-R88— 20 — 60,
Mo — 50 and Cu — 9(g/I [6].

Licata et al., 2004[11] analyzed milk samples of 40 cows in Ca#fgblitaly. The highest lead concentrations
amounted to 9.98g/kg. The cadmium levels were below the detecitimit lof 0.01ug/kg in almost all the samples.
Only in three milk samples were the cadmium coregioins higher: 1.14, 3.42 and 22u§/kg. Our data regarding
the concentration of Cadmium and Lead were higtem that report.

Rodriguezet al.,1999[19] determined the heavy metals in sampleawfcow’s milk in Spain. The concentration of
cadmium accounted for 4.88y/L (0.7-23.1ug/L), whereas that of lead for 14.8&@/L (1.3-39.1ug/L). The
concentration of Cadmium (but in the concentratidnLead) the present study was lower than those reported
earliest studies. National monitoring studies ifaRd reported mean concentration of lead at 3 hatlaf cadmium

at <1 mg/kg in 2000[17] and similar levels in 20@8]. Our results are similar or lower than thosparted from
other countries currently.

CONCLUSION

In all the samples measured cadmium contents, @&ssthan authorized limit by FAO/WHO standard. 8uly in
28% the samples measured Lead contents, was kssatlthorized limit by FAO/WHO standard. The looatbf
cows has a significant impact on the content ofymaitroelements and trace elements in milk. Leadi @admium
causes dangerous effects on human organs, and ewdstio our best to decrease the amount of the eabov
mentioned metals. Further studies are necessavyaloate the contents of toxic heavy metals oreatgr number
of milk samples from various producers in Iran &mdonfirm the absence of possible toxicologicsksi
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