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ABSTRACT

In our work, results show that the area where thalgsis of soil samples are done by ICP-OES methederally
not show contamination with heavy metals, despitaricreased level of arsenic where the maximumevedaches
up to 50.23 ppm, but also values of iron conaitn are at maximum about 15824.26 ptegarding the level
of concentration of heavy metals in vegetables,egly we do not have any pronounced deviation haf t
concentration of heavy metal analyzedncern are the high values of lead concentratishere the analysis of
cabbage are found values up to 6.38 pfamples of pepper, taken on land planted withdpexies, indicate the
raised value of chromium and lead, as well as threcentration of other metals analyzed are preseihé average
value.In the analyzed sample of potatoes, show a tendehcthe increase of concentration of lead whére t
maximum values go to 15.22 ppat,potatoes, we have two types of standards, inptitatoes and peel of the
potatoes, but also we have a high values of I€accumbers generally show low values of the cona#atr of
heavy metaldn tomatoes, we have normal values of concentratioheavy metals, apart from a deviation of the
concentration of lead in the maximum level of B at Xérxe village.
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INTRODUCTION

Agricultural lands Anadrini, lie on a large aredjigh includes three municipalities: Prizren, Gjak@and Rahovec.
Region, in which samples are taken, has an altiaidgproximately 310-330m. Unlike other regiortgs land is
very fertile. The largest production is the cultisa of various vegetables and most of them aeppprsAnadrinia
agricultural lands include wider region, we areufsiag only on some parts of this land fertile startfrom the
village: Krusha e Vogel, Krusha e Madhe, Celinégdué dhe XérxeThe primary importance of this study in terms
of chemical, analytical, protection of agricultutahds, has to do, with the calculation of the n@s®entrations of
heavy metals in trace: Pb (II), Cd (ll), Cu (IDnZll ), Hg (1), and other metals, so togethethapesticides,
herbicides and chemical fertilizers, using in escesn affect negativelylso, our main focus has been to analyze
and assess the level of contamination of thesewgrial soils with heavy metals, as well as theawt of this
pollution on flora and fauna. A number of studiesd drawn attention and found to be higher thanatlavable
maximum limits in soil to the heavy metals accurtialain plants (Shallari et al, 1998; Yoon et @)08; Salah &
Barrington, 2006; Klavrouziotis et al, 2007a; Kalawziotis et al, 2007b; Jamali et al, 2008hus knowing the
content of heavy metals in soil is very usefuldetermining the degree of pollution in an area twedpossible that
can be taken to help diminish the effects of palutand to evaluate the needed rehabilitation ef affected
areas(lancu & Buzgar, 2008 this regard it will be useful to analyze thelipiof accumulation of heavy metals
(As, Cd, Co, Cr, Cu, Fe, Hg, Mn, Ni, Pb and Zn¥ail and various numbers of vegetables.
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Figure 1. Some vegetables that are used for analgsi

EXPERIEMNTAL SECTION

Study Area Description
Krysha e Vogel, Krusha e Madhe, Celina, Rugova 4dérke, are located in the region of Prizren, Gjakand

Rahovec and they villages are positioned neargifivisay Prizren —Gjakové.

Figure 2.The map of study area and the sampling poi

Sample Collection

Sample places are selected, taking into accounttibeacteristic countries in which we expected amiation by
various actions such as traffic, use large andowitltontrol of pesticides, herbicides and chenfesllizers (figure

2). In this map, red points represent the village, aiihe X and Y represent the coordinat8ampling of
agricultural lands Anadrinia is made in summer seaxf year 2013The number of sampling points in our paper is
five, sampling points which are defined by GPS dowmates. Our work has been the determination of\hezetals

in soil and vegetables such gsofatoes, tomatoes, peppers, cucumbers and cabbizesg samples have listed; M
— village Celing, M- village Rogové, M village Krushé Vogél, M village Krushé e Madhe andsMvillage

Xérxe.
Tablel.Coordinates, altitude and type of sails in the sanip places

Coordinates Type of soil

Sample places X Y Altitude
Krushé e vogél 471047 4683744  311m Umbric Gleysols
Celiné 469035/ 468607%H 326 m Umbric Gleysols
Rogové 465821 468717p 321 | Umbric Gleysols
Xérxe 464740 4688122 324 m Stagnic Podzolsuyiso
Krushé e Madhg  46955[L 4685440 315 Calcaric Filsvis

Procedure, reagents and apparatus

Soil samples were taken in 5 villages (samplingh{®iand represent the average sample which wasuge from

3 separate samples 0-30cm depth at any point throtgrked GPS coordinates. Samples were broughteto t
laboratory where they are undergoing preparatiéeafing, drying, milling and extraction / analysischemical
composition, namely heavy metals in soil and vdgeta

Cleaning the samplesamples purified from roots, organic waste aqeleton.

Drying of samplesample at the beginning dry at room temperatuga th the dryer at temperatures 105 °C for 3
hours.Grinding samplerealized at the mill of spheres of particles abf® microns.Extraction of samplesis
done by EPA method 3050.200-0.250g sample weighed, and transferred ttoi e&ontainer where reagents are
added: 9ml HN®@ 65%, 3ml HCI 35%, 3ml HF 38-40%, 2mhL®, 30%. Teflon containers placed in microwave
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oven and selected the program. After the completemralization, the data collected is stored in bas®. Then
Teflon containers leave from microwave oven andgdiain normal container, where the filtered anctled with
the distilled water. The total amount of heavy reiathe samples analyzed is determined by standBA method
6010 C. The concentration of As, Cd, Co, Cr, Cuy,Hg Mn, Ni, Pb and Zn in soil and vegetable saspivere
determined by ICP-OES, Perkin ElImer Optima 2100tipé.

RESULTS AND DISCUSSION
Total concentration of heavy metals
This article presents the heavy metal contents §ome agricultural soils and various numbers oftadgles in this

region Anadrinia, obtained by analyzing a numbet@bsamples taken from soil samples and vegetabhples.

Table 2. Sample M1- Village Celing, concentrationfdieavy metals (mg/kg) in soil and vegetables

Heavy metals|  Units St. Methods Soil sample  Cabkag®ple
As 46.44 <2 pbb
Cd 0.16 <0.1 pbb
Co 12.25 0.08
Cr EPA-6010 C 63.38 31.33
Cu mg/kg| BS EN 13804 23.44 29
Fe BS EN 13805 11874.83 347.51
Hg BS EN 13806 <1 pbb <1 pbb
Mn BS EN 13807 585.62 2.53
Ni 81.23 22.05
Pb 16.27 6.38
n 47.67 77.74

Table 3. Sample M2- Village Rogové, concentratiorf ieavy metals (mg/kg) in soil and vegetables

Heavy metals|  Units St. Method; Soil sample  pepgengple
As 62.44 < 2 pbb
Cd 0.23 <0.1 pbb
Co 21.66 < 0.2 pbb
Cr EPA-6010 C 166.79 27.75
Cu mg/kg| BS EN 13804 37.97 24.61
Fe BS EN 13805 15824.26 363.18
Hg BS EN 13806| <1 pbb <1 pbb
Mn BS EN 13807 799.37 1.35
Ni 284.08 33.12
Pb 19.69 6.85
Zn 63.85 74.01

Table 4. Sample M3- Village Krushé e Vogél, concenation of heavy metals (mg/kg) in soil and vegetabb

Heavy metals| Units St. Method Soil sample  Potasaawple
As 42.77 < 2 pbb
Cd 0.31 <0.1 pbb
Co 13.79 < 0.2 pbb
Cr EPA-6010 C 55.99 30.44
Cu mg/kg | BS EN 13804 34.04 20.93
Fe BS EN 13805 12421.57 352.17
Hg BS EN 13806] <1 pbb <1 pbb
Mn BS EN 13807 1142.28 1.98
Ni 59.65 25.30
Pb 27.29 15.22
Zn 80.18 79.72

On the basis of results obtained in samples takeillages: Celiné, Rugova, Krushé e Vogél, Krushdadhe and
Xérxé, noted that the soil samples have high vatiesome heavy metals, especially arseBased on the results
obtained during the analysis of vegetables suchahbage, peppers, potatoes, cucumbers and tomajmeesars
exceptionally small value of this toxic metal areldw 2 ppbPlants take iron in the form of #eFe**. Competition

to connect with iron show copper, cobalt, nickéhcz chromium and manganese while at high pH intilast* and
phosphate ionsThe concentration of iron in plants is usually witlthe limits of 50 to 1000 ppm, in our samples
have concentrations of iron in about 347.51 ppnbagb, pepper 363.18 ppm, 352 ppm potatoes, cucsraner
tomatoes 121.78 ppm 103 ppM&leysols lands, have neutral character at alkglilearound 7.3-8.2 and the
presence of CaCQwith medium exchange cations capacity to (14 ta@@él / kg of soil) and are classified as land
arsenic, umbric and limestone, www.iao-florence.it.
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Table 5. Sample M4- Village Krushé e Madhe, concersttion of heavy metals (mg/kg) in soil and vegetabb

Heavy metals|  Units St. Method; Soil sample  Cucumbample
As 16.49 < 2 pbb
Cd 9.36 <0.1 pbb
Co 6.14 0.07
Cr EPA-6010 C 73.65 125
Cu mg/kg| BS EN 13804 21.74 17.64
Fe BS EN 13805 11484.46 103.24
Hg BS EN 13806] <1 pbb <1 pbb
Mn BS EN 13807 486 2.34
Ni 74.03 6.55
Pb 42.58 < 0.1 pbb
Zn 49.48 22.94

Table 5. Sample M4- Village Xérxe, concentration dfieavy metals (mg/kg) in soil and vegetables

Heavy metals| Units St. Method Soil sample  Tomatemsiple
As 50.23 < 2 pbb
Cd 0.17 <0.1 pbb
Co 21.29 < 0.2 pbb
Cr EPA-6010 C 117.49 21.24
Cu mg/kg | BS EN 13804 40.02 27.1
Fe BS EN 13805 14942.1 121.78
Hg BS EN 13806] <1 pbb <1 pbb
Mn BS EN 13807 978.26 0.62
Ni 181.92 6.55
Pb 20.83 9.87
Zn 72.37 46.17

In soil samples nickel exceeds average values dicgptto Directive 86/278 / EEC, where the samplpaints
taken, have these values: Celina 81.23 ppm, Rugd8:08 ppm, Krushé e Vogél 59.65 ppm , Krushé ehda
74,03 ppm and 181.92 ppm in Xéro as seen in our sample, the cabbage have arasedreamount of this
component in the value of about 5.22 ppm, 33.2 ppprika, on potatoes 25.30 ppm, 6.55 ppm in cucusrdned in
tomatoes 15:39 pprManganese in the soil samples, found in the averalyee according to standards acceptable to
the values of manganese in the soil but have apssxof its values in soil samples in village Krugh&ogél,
1142.28 ppmin samples of vegetables, like cabbage, where dheentration of manganese is 2:53 ppm, paprika
1:35 ppm, 1.98 ppm in potatoes, in cucumbers 2@4 @nd tomatoes 0.62 ppm, well what would be exukathen

we consider the type of soil in these sample plagestral towards alkalinén soil samples, the concentration of
chromium found in values allowed, but in plantsvegetables have these values: Cabbage 31.33 ppih gFm
pepper, potatoes 30.44 ppm, cucumbers and tomato2d 12:5 ppmCopper compounds form complexes with
organic acids or organic humid acids, weak plaschievable. Therefore, the lack of copper occuhsimus soils.
The content of copper in the earth revolves onayeb5-50 ppm, Vukadinovic,V & Loncaric ,Z, 1998.

In soil samples the concentration of copper is iwithe standards allowed under Directive 86/27&CEand in
samples of vegetables amount of copper behavedlawgd: Cabbage 2.90 ppm, 24.61 ppm pepper, pad20e93
ppm, 17.64 ppm cucumbers and tomatoes 27.10 ppmasnthn be seen from these values, do not have any
enormous increase in copper concentration in vetgtaZinc in all soil samples taken at five sampling misj
indicates values below the values permitted undexciive 86/278 / EECThe normal values of zinc are found in
five samples taken,in vegetables behave as: cabBagel ppm, 74.01 ppm in pepper, potatoes 79.72, ppm
cucumbers 22.94 and tomatoes 46.17 pgprsoil samples are found high amounts of cobdliene a part can come
from geological structures of the earth, but thisant can contribute greater use of fertilizers mwhmost of them
contain cobalt bound, then from pesticides and ibiglds. The cobalt concentration in samples of vegetables
brought to low values as follows: Cabbage 0.08 ppappery less than 2 ppb, potatoes less than 2gopghmbers
0.07 ppm and tomatoes less than 2 pptsoil samples have low levels of cadmium, dewiatbbserved in the soil
sample in the village of Krusha e Madhe, where thkie of cadmium concentration ranges up to 9.3&.pp
Cadmium in vegetables behave in very small valueh sis: Cabbage less than 0.1 ppb, also peppsréhis 0.1
ppb, the potato less than 0.1 ppb, the cucumbssstian 0.1 ppb and tomatoes less than 0.1lLgalol is a heavy
metal and one of the most dangerous chemical polisitto the environment. On soil found in its commuts form,

but can also come from anthropogenic factor, egfigdrom mining, then by cars because in gasofimend in
associated form of tetraethyl of lead, during the af pesticides and other forms.

Soil samples were analyzed and found the noralales of concentration of lead, but worrying is thet that the

samples of vegetables have high values of leadCalsbhage 6.38 ppm, 6.85 ppm pepper, potatoes Ppi22 in
small concentration appear at cucumbers, belowhblgoa 9.87 ppm in tomatoed/ercury can be found in some

926



llir Shehu et al J. Chem. Pharm. Res,, 2015, 7(8):923-927

form on earth, but most of the dangerous formsyathyl mercury. Mercury found in some forms ofdtsnpounds
as HgsS, and then in halogenated form, nitratephsitiés, perchlorates, bound with organic compogtcisin soil

samples, we have very small amount of mercury aanagon, all less than 1 ppb. In samples of vagetaare also
low values in all of varieties that sampled, ingaress than 1 ppb.

CONCLUSION

In general, based on our study regarding impadenifizers, pesticides and herbicides on soil aadetables, we
may come to conclusions, as follows:

1.Concentration of heavy metals in analyzed soit®ishigh with exception of some sample — sites wtikere are
increased values of Arsenic, which may come assaltref contents of the soils being Umbric Gleysalhich is
also known as Arsenate soil, there are also ineckgaalues in concentration of Iron in all soil-siia soil samples.
Concentration of other metals is at normal levélsomtents in soil samples.

2.In samples of vegetables depending on the spabie® are different values of concentration of jeaetals but
they are found in normal permitted values of cotgewith exception of level of increased conceidrabf Lead
almost on all samples of vegetables with excepfocucumbers where the detected level of Leadsis flean 1 ppb.
Chromium in some samples is found in increasedldelat given that it participates in metabolic psses of
human organism, thus disintegrating sugars thermag say that the contents of Chromium could bertake
normal in samples of vegetables.

3.The objective of this paper has been achieved byirapto tangent and reliable results as regardeeadevel of
pollution in general with heavy metals in this @gi but always taking into account cultivation ajfriaultural
cultures which is progressively increased, theeefbere should be conducted frequent controls ofiecds in terms
of these metals but also expansion of their ranges.

We believe that farmers should consult the conmyltiffices set up within the Ministry of Agriculiin order for
them to use fertilizers, pesticides but also héde® in a more rational way, and this way achiéneltest results in
producing of agricultural products, but also inueitig of contamination of soil and vegetables.
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