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ABSTRACT
Aim of this study was to determine concentration of Pb, Cd, As and Hg in green leafy vegetables and soil in the urban
area of Zagreb, Croatia and to determine if there is a connection between the contamination of soil and vegetables. Green
leafy vegetables and soil samples were taken from the gardens located in the outskirts of the city. Concentrations of Pb,
Cd, As and Hg were determined by atomic absorption spectrometry; showing that average concentrations of metals and
metalloids in vegetables and in soil, regardless of the location of samplingwere below the maximum allowed concentration (MAC). The analysis determined thatmetal concentrations in only nine vegetable samples (9%) were above maximum allowed values prescribed by national and European legislation (three with higher concentrations of Pb, one with a
higher concentration of Cd and five with higher concentrations of Hg). Concentrations of contaminants present in the
analysed samples, in general, are lower than the ones published in similar studies. The final distribution and concentration of contaminants in vegetables of Zagreb, besides industry and traffic, is affected by the dominant wind direction.
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Introduction
Interest in studying heavy metals in ecosystems is focused on soil, plants, animals and ultimately, via the food
chain, in humans. The main route of contamination by
heavy metals is through the disposal of substances from
the atmosphere, for which the main source is industrial
activity1–3. Other important ways of contamination of agricultural land include a variety of urban activities: use
of herbicides, pesticides, fertilizers and by industrial and
municipal wastewater4–6

The tradition of growing vegetables in the outskirts of
the city is widespread because such production has a
distinct commercial advantage (growing vegetables near
the market where they are sold) or it is intended for the
grower’s personal use.
Unfortunately, peri-urban agriculture is practiced in
many unsuitable areas, such are the free fallow land near
the factories, major roads or areas around residential
buildings in the vicinity of landfill sites7. Metals in the
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environment represent a special problem because of
their long lasting and direct effect on human health.
Their toxicity can be observed through the impairment
of enzyme function by replacing the essential elements,
removing the essential elements from the pigments and
producing reactive oxygen species8.
Among all the metals, lead (Pb), cadmium (Cd), mercury (Hg) and arsenic (As) have been recognized as a
major problem because of their unquestionable toxicity,
non-biodegradability and accumulation in vital organs of
animals and humans, causing various clinical conditions
even in smaller concentrations9,10.
The population intake of heavy metals through the
food chain represents a significant public health problem
in many countries, especially underdeveloped countries,
and requires more attention11,12.
Leafy vegetables are of particular interest for biomonitoring of heavy metals and metalloids deposition in the
environment.
Due to a higher degree of translocation and transpiration in relation to other vegetables, leafy vegetables are
used as a bioindicator for lead, cadmium, iron, arsenic
and zinc13.
Spinach (Spinacea oleracea), lettuce (Lettuce sauce
sativa) and endive (Cichorium endivia) have been used
successfully for bioaccumulation control in heavy metals
precipitation in the gardens of industrial and residential
areas14.
The Republic of Croatia before the war for independence (1991 – 1995) was a country with highly developed
metal, chemical and food industries, mainly of »socialist
type«, with little concern for the environment. After the
war, de-industrialization has been recorded, but the industries based on »dirty technology« have survived and
continue to function on the same principles as before.
Zagreb is the capital of Croatia, a small country in
transition located in central Europe. According to the
2001 census it accounts for 779.145 or 17.6% of the total
Croatian population, with a surface area of 641.36 km2.
Research of pollution in Zagreb over the years of
continuous measurements and individual studies of soil15
and air16 have shown an increased presence of metals
and metalloids. There are limited studies of heavy metals
contamination on plants in and around of Zagreb.
Research results of Pb concentrations in the leaves of
the yew tree (Taxus baccata L.) show that the contamination of plants depends on the distance from major roads
and traffic intensity in general15. Research of Pb concentrations in Brassicas grown in home gardens in the city
of Zagreb has showed that the highest concentration of
Pb in vegetables was found in the southern and south-western parts of the city under the influence of traffic
and the prevailing winds4.
Zagreb has an additional problem with waste disposal. Some attempts to solve the problem ended in failure, creating additional environmental problems. The
most infamous case was a fire in the waste incineration
facility »Puto« (the only waste incinerator in Croatia),
958

only 5 km away from the city centre. In August 2002 improperly stored waste of unknown composition that was
prepared for incineration caught fire. As a consequence,
more than 250 tons of ash and other waste were left on
the site16,18. This disaster was one of the main reasons for
this research.
The aim of the study was to assess possible sources
and the level of contamination in leafy vegetables and
soil with Pb, Cd, As and Hg; population exposure to these
metals in vegetables, soil and air in Zagreb and to compare newly obtained results with previous research4.

Materials and Methods
Study area
City of Zagreb is located in northern Croatia, on the
banks of the Sava River, 170 km from the Adriatic Sea, at
45° 10; 15’ north latitude and 15° 30’ east longitude. It is
situated at 122 meters above sea level. The climate is
continental with an average summer temperature of +20
°C and an average winter temperature of +1 °C19.

Sampling of soil and vegetables
Vegetable and soil sampling was carried according to
compass – in the east, south, west and north of the
Zagreb city centre.

Fig. 1. A map of the city of Zagreb with the sampling sites for vegetables and soil (Hg, Cd, As and Pb concentration measurement).
Circles: the sites of metal and metalloids in atmospheric precipitations. Triangles: the sites of metal processing plants. Rectangles: the sites of Pb, Cd, As and Hg measurement in green leafy
vegetables (black rectangles) and soil (white rectangles)

The research included the location of private gardens
in the city of Zagreb. One hundred (100) samples of leafy
vegetables (25 on each side of the world) and 16 samples
of soil from the same location (four at each site) were
collected. Among thesamples ofleafy vegetables were the
most common, lettuce (Lactuca sativa) with 22 samples,
collards (Kale) (Brassica oleracea var. Capitata f. savoy)
with 19 samples, chard (Swiss chard) (Beta vulgaris var.
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Cicla) with 17 samples, cabbage (white cabbage) (Brassica oleracea var. capitata f. alba) with 11 samples and
spinach (Spinacea oleracea) with nine samples. The
other species that were sampled included: leek (Allium
ampeloprasum ssp. Porrum), parsley leaves (Petroselinum crispum), rhubarb (Rheum rabarbarum), red beet
leaves (beet-Beta vulgaris var. Conditiva), dill(Anethum
graveolens var. hortorum), broccoli (Brassica oleracea
var. italica), radishes(Raphanus sativus var. sativus),
collards (red cabbage) (Brassica oleracea var. acephala),
horseradish leaves (Armoracia rusticana) and celery (celeriac-Apium graveolens var. secalinum).

Plant and soil analysis
Vegetable samples were washed under running water
for 5 minutes, cut and homogenized. A two gram of
homogenized sample was added to 5 mL 65% HNO3 and
1.0 mL 40% H2O2 and digested in a microwave oven.
Preparation of the soil samples was done according to the
ISO 11466:2004 method. Soil samples were dissolved in
Aqua Regia and in the same way as the vegetable samples were digested in a microwave oven (Anton Paar,
MULTIWAVE 300, Perkin Elmer-Anton Paar, Italy). Metal and metalloid concentrations were determined by
atomic absorption spectrometry (AAS); the graphite furnace technique was used for Pb and Cd, the hydride
generation technique for As (Perkin Elmer PE 4110 ZL,
Shelton, USA), and the cold vapour technique for Hg
(FIMS 400, Shelton, USA). Limits of quantification
(LOQ) for each metal/metalloid were 2.0 µg/L for Pb, 0.2
µg/L or Cd, 0.5 µg/L for As and 0.1 µg/L for Hg20.
LOQ were based on the following criteria: standard
deviations for consecutive metal/metalloids measurements in the blank sample were multiplied by 10, with a
subsequent addition of the metal/metalloid concentration measured in the blank sample. Calibration curves
were created using Pb, Cd, As and Hg stock standard
solutions (1000 mg/L. Merck, Germany) adequately diluted with Milli-Q water, prepared on the day of analysis.
To assure the quality of metal determination, all measurements were performed in triplicate. Measured metal/
metalloid concentrations in the digestion solutions were
expressed as µg/mL. The final results (µg/L) were obtained by multiplying the measured metal/metalloid) concentration (µg/mL) with the dilution volume (mL), and
dividing it with sample weights (g). Analytical quality
was assured through the regular participation of the
laboratory in proficiency testing studies (PTS) organized
by the Food and Environment Research Agency, UK and
Interuniversity Department for Agrarbiotechnologie,
IFA-Tulin, Austria.
Wind data for this study was obtained from the State
Hydrometeorology Institute Zagreb.
The Statistica software, version 8.0 (StatSoft, Inc.,
2008) was used for data analysis and the Pearson correlation analysis was performed. The level of significance
was set at P<0.05.

Results
The results of the analysis of Pb, Cd, As and Hg in the
leafy parts of vegetables and in the soil are shown in Tables 1–3.
Mean concentrations of Pb, Cd, As and Hg in leafy
vegetables from Zagreb were within the maximum allowed concentration (MAC) for green leafy vegetables21.
However, nine (9%) samples recorded values above
the MAC: Pb was higher in three samples; Cd in one, Hg
was higher in five samples. Arsenic was not found increased in any of the samples.
According to the sampling locations, two samples
with increased Pb and one with higher Hg were recorded
in vegetables grown in eastern parts of the city. One sample with increased Pb and Cd was recorded in the western part of the city. In the samples taken in the northern
part of the city a total of four vegetable samples with
higher values of Hg were found. In the vegetable samples
taken from the southern part of the city (location of the
waste incineration facility »Puto«) there were no samples with increased values of the metals and metalloids in
question (Table 1).
Mean concentrations of Pb, Cd, As and Hg in the soil
of Zagreb regardless of the sampling locations, were
within the MAC, both by the usual criteria of the highest
allowable amounts of contaminants in agricultural soils
and the stricter criteria of limit values of harmful substances in the soil that can be used for organic production22.
However, in samples taken from the western part of
the city, five (31.3%) soil samples recorded Pb values that
were above the MAC by both criteria, while in two
(12,5%) samples increased levels of Pb according to the
criteria for agricultural land were found.
According to the criteria for organic production, an
additional three samples with higher As in the northern
part of the city were found (Table 2).
Looking at samples of vegetables and soil together, it
can be observed that only in the samples of vegetables
and soil taken from the western part of the city, increased
values of Pb were found (one vegetable and two soil
samples with Pb).
Similarly, in the north, we have found four samples of
vegetables with high Hg and three soil samples with high
As (according to the criteria of soil for organic production).
In the samples collected from the southern part of the
city there were no vegetable or soil samples with higher
values, while in the east contamination was found only in
vegetables (Table 3).
Although measured values were not high, the Pearson
correlation analysis revealed a significant correlation (p
<0.05) between Hg in soil and vegetables in the eastern
part (0.97), and between Cd in soil and vegetables (0.93)
in the samples taken from the western part of the city.
Meteorological data collected for the period from early
1995 until the end of 2006 showed the prevalence of
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TABLE 1
PB, CD, AS AND HG CONCENTRATION IN GREEN LEAFY VEGETABLE SAMPLES FROM THE CITY OF ZAGREB WITH REGARD
TO MAC – MAXIMUM ALLOWED CONCENTRATIONAND SAMPLING LOCATIONS

City area

No

Aritmetic mean

East

25

0.14

South

25

West

25

North

Standard deviation

Range

Median

0.09

0.05–0.42

0.13

0.06

0.03

0.05–0.15

0.05

0.11

0.08

0.05–0.38

0.08

25

0.10

0.06

0.05–0.22

0.06

Total

100

0.10

0.07

0.05–0.42

0.08

East

25

0.02

0.01

0.01–0.03

0.02

South

25

0.02

0.02

0.01–0.04

0.02

Pb (MAC=0.30 mg/kg)*

Cd (MAC=0.20 mg/kg)*

West

25

0.04

0.08

0.01–0.41

0.02

North

25

0.01

0.01

0.01–0.05

0.01

Total

100

0.02

0.04

0.01–0.05

0.01

East

25

0.02

0.01

0.02–0.08

0.02

South

25

0.02

0.00

0.02–0.02

0.02
0.02

As (MAC=0.30 mg/kg)*

West

25

0.02

0.00

0.02–0.02

North

25

0.02

0.00

0.02–0.03

0.00

Total

100

0.02

0.01

0.02–0.08

0.02

East

25

0.011

0.014

0.003–0.056

0.006

South

25

0.003

0.000

0.002–0.007

0.002

West

25

0.002

0.001

0.002–0.007

0.001

Hg (MAC=0.050 mg/kg)*

North

25

0.020

0.039

0.002–0.130

0.039

Total

100

0.009

0.022

0.002–0.130

0.030

* According to: Republic of Croatia. Act on toxins, metal, metalloids and other harmful substances present in food. Official Gazette of
the Republic of Croatia (Narodne novine) 2005:16. (in Croatian)

winds of the northern, north-eastern, south-eastern and
north-western directions (Figure 2).

Discussion
Vegetables that are grown within urban or suburban
areas are good indicators of environmental pollution13,14,17.
Some of them like lettuce, chard and spinach, which in
our study represented 48% of samples, have a particularly high degree of relative accumulation of metals. Besides them, cabbage, red cabbage, radishes and beets,
which have an intermediate to high level metals accumulation, represented a further 15% of vegetables samples
in our study23.
Soil samples were collected from the gardens and
estimated by the usual criteria for agricultural lands,
and the stricter criteria for organic production21,22.

Fig. 2. Prevailing wind of the city of Zagreb during the period
from January 1995 to December 2006, according to the data by
the national Weather service, showing the predominance of the
north, northeast, southeast and northwest direction.
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All mean concentrations of elements studied in soil
samples were within the allowed values, regardless of the
location of sampling. Among soils from the gardens two
(12.5%) of them were found with high values of Hg
according to the criteria for agricultural soil, and an
additional three (18.8%) samples had high values of As
according to the criteria for organic production.
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TABLE 2
PB, CD, AS AND HG CONCENTRATION IN SOIL SAMPLES FROM THE CITY OF ZAGREB WITH REGARD TO MAC
– MAXIMUM ALLOWED CONCENTRATIONAND SAMPLING LOCATIONS

City area

No

Aritmetic mean

Standard deviation

Range

Median

Pb (MAC=50 mg/kg)*(MAC=100 mg/kg)**
East

4

6.67

9.53

3.84–26.90

14.90

South

4

14.69

17.11

2.27–34.70

15.94

West

4

63.59

74.60

0.25–150.00

71.70

North

4

11.67

14.09

3.84–32.40

13.25

Total

16

27.46

43.46

0.25–150.00

18.05

East

4

0.08

0.10

0.02–0.24

0.14

South

4

0.13

0.17

0.12–0.50

0.24

Cd (MAC=0.80 mg/kg)*(MAC=1.0 mg/kg)**

West

4

0.15

0.21

0.17–0.66

0.29

North

4

0.12

0.16

0.14–0.48

0.17

Total

16

0.13

0.17

0.02–0.66

0.19

East

4

7.15

1.23

6.11–8.74

6.87

South

4

1.78

2.44

0.50–5.85

4.93

As (MAC=10.00 mg/kg)*(MAC=20.00 mg/kg)**

West

4

6.19

1.71

4.17–8.34

6.13

North

4

11.57

4.91

5.59–17.40

11.65

Total

16

12.69

3.86

0.50–17.40

6.18

East

4

0.07

0.02

0.05–0.10

0.07

South

4

0.10

0.02

0.07–0.11

0.11

West

4

0.30

0.18

0.07–0.47

0.36

Hg (MAC=0.80 mg/kg)*(1.00 mg/kg)**

North

4

0.16

0.04

0.11–0.20

0.16

Total

16

0.09

0.13

0.05–0.47

0.11

* According to: Republic of Croatia. Act on ecologic production of vegetables and plants, Official Gazette of the Republic of Croatia
(Narodne novine) 2001:91. (in Croatian); ** According to: Republic of Croatia. Act on farmland protection from contamination with
noxious substances. Official Gazette of the Republic of Croatia (Narodne novine) 1992:15. (in Croatian)

The urban periphery is not suitable locations for the
so-called »organic« production of agricultural crops, so
only two cases of soil with increased lead values are to be
discussed. Comparing the results with the new state regulations, also in line with EU legislation, under which
the permitted concentration of lead and 150 mg/kg for
this type of soil, and that because of its prevalence in nature there are no criteria for arsenic, we can state that all
soil samples in our study were within the allowed values24.
Although there is an indisputable relationship between metals and metalloids from soil with those found in
plants, it is dependent on a number of factors such as soil
pH, the presence of microorganisms, the active metabolism of the plant, type and preferences etc.
In this context, there is an ambiguous relationship to
each other, and sometimes it is actually difficult to even
find a link between them4,15.
We found elevated concentrations of Pb in vegetables
and soil in only one region (west), but the Pearson

correlation analysis showed only a nonsignificant negative correlation. This suggests that plants, especially
green leafy vegetables, receive Pb largely through the
leavesand that transmission through the roots requires
long-term contamination of soil, higher levels of contamination and deeper penetration of Pb in the soil1,17.
However, a significant correlation between Cd in soil
and vegetables in the western part of Zagreb suggests a
longer presence of Cd contamination in the soil and
partial transfer in the plant, which is not surprising as it
is known as the industrial area of town, with a significant road and railway intersection (European traffic
corridor 10).
While the significant correlation of Hg in soil and
vegetables in the eastern part of the city (thermal-heating plant and a battery factory) may suggest a longer
presence of Hg contamination and transfer in the plant,
generally high levels of Hg in vegetables in the north of
the city (four samples, area without traffic or industry)
apparently have some other origin.
961

D. Puntari} et al.: Metals in Soil and Vegetables of Zagreb, Croatia, Coll. Antropol. 37 (2013) 3: 957–964
TABLE 3
NUMBER OF GREEN LEAFY VEGETABLE AND SOIL SAMPLES FROM THE CITY OF ZAGREB ABOVE MAC
– MAXIMUM ALLOWED CONCENTRATION

Green leaf vegetables (%)*

Soil (%)**,***

Pb

Cd

As

Hg

Pb

Cd

As

Hg

Total
(%)
3 (12%)

City area
East

2 (8%)

–

–

1 (4%)

–

–

–

–

South

–

–

–

–

–

–

–

–

–

West

1 (4%)

1 (4%)

–

–

2 (50%)

–

–

–

4 (26%)

North
TOTAL

–

–

–

4 (16%)

3 (3%)

1 (1%)

–

5 (5%)

–
2 (12.5%)

Green leaf vegetables (%)*

–

3 (75%)

–

7 (45.5%)

–

3 (18.6%)

–

14 (12.1%)

Soil (%)**,***

Pb

Cd

As

Hg

Pb

Cd

As

Hg

Total
(%)
3 (12%)

City area
East

2 (8%)

–

–

1 (4%)

–

–

–

–

South

–

–

–

–

–

–

–

–

–

West

1 (4%)

1 (4%)

–

–

2 (50%)

–

–

–

4 (26%)

North
TOTAL

–

–

–

4 (16%)

3 (3%)

1 (1%)

–

5 (5%)

–
2 (12.5%)

–

3 (75%)

–

7 (45.5%)

–

3 (18.6%)

–

14 (12.1%)

* According to: Republic of Croatia. Act on toxins, metal, metalloids and other harmful substances present in food. Official Gazette of
the Republic of Croatia (Narodne novine) 2005:16. (in Croatian).
** According to: Republic of Croatia. Act on ecologic production of vegetables and plants, Official Gazette of the Republic of Croatia
(Narodne novine) 2001:91. (in Croatian).
*** According to: Republic of Croatia. Act on farmland protection from contamination with noxious substances. Official Gazette of the
Republic of Croatia (Narodne novine) 1992:15. (in Croatian)

Although Hg levels currently do not represent a significant health threat, it would certainly be important to
conduct further studies with larger numbers of samples
and continuous monitoring for a longer period of time.
Some references indicate that a possible explanation
for higher Hg concentrations in this residential part of
the city could be the fact that the city crematorium is
located in the vicinity. Crematoria have shown to be a
significant source of mercury in the environment, due to
mercury coming from dental amalgam fillings of the
deceased. Some reports even predict that future growth
of Hg from this source in the next twenty years could be
expected25.
Comparing our research with similar studies conducted during 1995 and 2002, we can generally say that the
results are better (as in the number samples, as well as
concentrations of contaminants present in the samples)
and that vegetables grown in urban areas are (with
exceptions) safe for human consumption.
The eastern part of the city is the industrial zone,
dominated by a thermal-heating plant and a battery factory. The southern part of the town is dominated by the
waste incinerator »Puto« that was destroyed in a fire and
the European traffic corridor. The western part of the
city is an industrial zone with very dense roads and rail
transport (part of the European railway and traffic corridor 10), while the northern part of the city’s urban areas,
located on the slopes of Medvednica Mountain is almost
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an exclusive residential part of the city is intended only
for housing and protected from industry and traffic.
It is difficult, therefore, without additional analysis,
to understand how it is possible that in the south, certainly the busiest part of town, the area close to the incinerator and the waste depot, we did not find any sample of any vegetable or soil with high values of metals and
metalloids, whereas in the north, an area free from traffic and industry, we found the largest number of samples
and vegetables (four) and soil (three) with samples above
the allowed concentrations. Part of the answer seems to
be in the meteorological conditions. According to the
Central Meteorological Bureau Station Maksimir of the
State Hydrometeorology Institute for the period between
1995 and 2006, wind prevailed in the northern (1672
cases), north (1263 cases), southeast (862 cases) and
north (851cases) direction (Figure 2). This means that
the dominant winds raise contaminants from the eastern
part and »leave« them in the northern part of the city.
Moving by air through the city centre, oppressed by traffic and dense housing, contaminants are being transported by the wind to the west of the city where they
merge with contaminants from traffic and industrial
sources. That has resulted in the highest values of Pb in
the soil and the highest concentrations of Cd and Pb in
vegetables measured in the western part of the city.
Comparing these results with other published works,
there is consistency in the findings according to the level
of economic development and »environmental awareness«.
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Measured concentrations of Pb and Cd in vegetables
grown in Zagreb were lower than those found in Sydney
in 200426 with lower Pb concentrations in the soil of
Zagreb than those measured in Sweden in 200327.
Measured concentrations of As in vegetables in Zagreb are approximately the same as those measured in
some EU countries in 20052. Measured concentrations of
Pb in Zagreb were slightly lower concentrations than the
ones measured in the bark of trees in London28. Comparing our results with other similar studies in Europe,
particularly in neighbouring countries (Slovenia) or
countries in economic transition (Romania, Turkey)
measured concentrations of Pb and Cd in Zagreb were
lower12,29–32.
Moreover, comparing our results with the 2003 measurements of Pb and Cd in soil multiple reduction of
cadmium was observed (from 3.84 mg/kg in 2003 to 0.66
mg/kg in 2007), and stagnation with a slightly higher
maximum survey of lead in soil (150 mg/kg in 2007 in
relation to the maximum 139 mg/kg in 2003). The reduction of Cd values is probably due to sampling variability.
At the same time all of the systematic measurements of
air quality showed a visible decline in metal concentration over the 10 year period18.

Conclusion
Knowing whether the vegetables grown in an urban
area are safe for human consumption is of great public

health importance, especially since the consumption of
such vegetables is significantly increasing. To our knowledge this is the first systematic study relating to concentrations of Pb, Cd, Hg and As in soil and vegetable samples from the gardens of Croatia’s capital city or any
other Croatian towns. Measured Pb, Hg and Cd concentrations in a small number of vegetable samples (4–8%)
were above the allowed concentrations mainly in eastern
and western part (industrial) of the city, respectively. The
results revealed that the mean concentrations of the
metals and metalloids in the vegetables were within the
maximum allowed concentration recommended by national and EU legislation.
Regardless of the »good results« presented in this
study, permanent monitoring of leafy vegetables and soil
samples should be recommended as part of the unique
public health measures for the city of Zagreb and Croatia
in general. The higher levels of Hg in vegetables in the
northern, residential part of the city have other sources
which are so far unknown and must be explored.
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KONCENTRACIJE TE[KIH METALA I METALOIDA U POVR]U I TLU VRTOVA GRADA ZAGREBA

SA@ETAK
Cilj ovog rada je bio odre|ivanje koncentraciju Pb, Cd, As i Hg u zelenom lisnatom povr}u i tlu na urbanom podru~ju
Zagreba, te utvrditi eventualnu povezanost izme|u one~i{}enja tla i povr}a. Zeleno lisnato povr}e i uzeti su uzorci tla iz
vrtova smje{tenih na periferiji grada. Koncentracije Pb, Cd, As i Hg odre|ene atomskom apsorpcijskom spektrometrijom pokazuju da su prosje~ne koncentracije metala i metaloida u povr}u i tlu, bez obzira na mjesto uzorkovanja,
ispod maksimalnih dozvoljenih vrijednosti. Analizom je utvr|eno su koncentracije metala u samo devet uzoraka biljaka
(9%) bile vi{e od maksimalno dopu{tenih vrijednostiprema nacionalnoj i europskoj legislativi (tri s vi{im koncentracijama Pb, jedna s ve}om koncentracijom Cd i pet s vi{im koncentracijama Hg). Koncentracije ispitivanih tvari u analiziranim uzorcima, u cjelini su ni`e od onih objavljenih u sli~nim studijama. Na distribuciju i koncentraciju one~i{}uju}ih tvari u povr}u Zagreba, osim industrije i prometa, najve}i utjecaj ima dominantni smjer vjetra.
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