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Abstract       The aim of this paper was to determine havy metal content in 
vegetal matter. The presence of metals in plants is due to the metals being 
absorped from the soil, and the presence of metals on the plants is due to 
metal powder being deposited on the leaf surface. In order to determine the 
degree of heavy metal contamination of the plants in the Baia Mare, area with 
intense pollution, a number of 40 samples were collected and analyzed by 
atomic absorption spectrophotometry.   
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Lead is among the major environmental pollutants in 

the county of Maramures, with specific industry, 

precisely because of its cumulative character, with well 

known toxic effects (6). Transport, industry and 

agriculture, but in particular the mining and non-

ferrous metals industry, are a real sources of polluting 

the atmosphere, and implicitly the soil and vegetation, 

with heavy metals (11).  

The superior and inferior plants can be real indicators 

for the heavy metal pollution (1, 9), as the bio-

accumulation of heavy metals in plants depends on the 

plant species, age and features of the soil, season, 

features of the pollution source (4, 10). The presence of 

heavy metals in the vegetation is a risk factor for the 

animals health, particulary cows, due to their way of 

feeding, their long economic lifetime and their 

sensitivity to certain heavy metals (3, 8). The presence 

of heavy metals in the plants is due to them being 

absorbed into the soil, and the presence of heavy 

metals on the plants is due to metal powders being 

deposited on the leaf area of plants.  

 

Material and Method 

 
A number of 60 samples were collected and tested, the 

samples consisting of clover and  alfalfa was collected 

from the Baia Mare industrial pollution area, as 

follows: 10 samples from Baia Mare, 10 samples from 

Ferneziu, 10 samples from Groşi, 10 samples from 

Tăuţii Măgherăuş. 20 samples from the Sighetu 

Marmatiei area were collected as witness samples.  

After the sulphide-nitro-perchloric acid mineralization, 

the samples were tested by atomic absorption 

spectrophotometry (12). The following elements were 

determined from each sample: lead, cadmium, copper 

and zinc. The statistical processing of data was 

conducted using the t- test Student, Microsoft Excel 

program, p>0.05 insignificant (NS), 0.01<p<0.05 

significant (*) and 0.001<p<0.01 distinctly significant 

(***).  

 

Results and Discussions 

 

Table 1 

Average concentration (mg/kg) of some heavy metals in the clover samples  

collected from polluted area and unpolluted area 

 
 

No 

Sample collection area 

No. of 

samples 

collected 

Heavy Metals (mg/kg) 

Pb Cd Cu Zn 

1 

Polluted Area 40 

8.23 

2.06 

1.02 

0.09 

5.43 

2.17 

48.66 

15.12 

2 

Unpolluted Area 20 

2,85 

1.07 

0.55 

0.02 

4.22 

1.19 

6.74 

1.13 

3 The significance of the difference - *** *** *** *** 
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By analyzing the results shown in Table 1, the 

following are noticed regarding the pasture clover: 

- the Lead concentration was 8.232.06 

mg/kg (with values ranging between 3.32– 9.32 

mg/kg), compared with the lot of witness-samples 

where it was 2,852.07mg/kg (with values ranging 

between 1.15 + 4.44 mg/kg), the statistical difference 

between the two lots being very significant (***). 

- the Cadmium concentration was 

1.020.09 mg/kg (with values ranging between 0.69 – 

1.78 mg/kg) compared with the lot of witness-samples 

where it was 0.550.02 mg/kg (with values ranging 

between 0.22 – 1.05 mg/kg), the statistical difference 

between the two lots being very significant (***). 

- the Copper concentration was 4.222.17 

mg/kg (with values ranging between 3.62 – 4.74 

mg/kg) compared with the lot of witness-samples 

where it was 4.221.19 (with values ranging between 

4.02–6.16 mg/kg), the statistical difference between the 

two lots being very significant (***). 

- the Zinc concentration was 48.6615.12 

mg/kg (with values ranging between 32.28 – 121.33 

mg/kg), compared with the lot of witness-samples 

where it was 6.741.13 mg/kg (with values ranging 

between 3.95 – 11.23 mg/kg), the statistical difference 

between the two lots being very significant (***).  

The chart of the results obtained is shown in 

Figure 1.  
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Fig. 1. Average concentration (mg/kg) of some heavy metals in the pasture  

clover collected from the polluted and unpolluted area 

 

                                                                                  
The results obtained, was noticed that the clover 

collected from an area considered polluted was 

characterized by an increased level of heavy metals 

(Pb, Cd, Cu, Zn) and this phenomenon was noticed in 

the polluted area (2, 5). This excessive pollution is due 

both to the industrial pollutant emissions which are 

deposited on the leaf area of the plants and to them 

being absorbed from the excessively polluted soil.

  

Table  2 

Average concentration (mg/kg) of some heavy metals in clover and alfalfa collected from the polluted area 

No. 

Type of 

Sample 

No. of 

samples 

collected 

 

Heavy Metals  

Pb Cd Cu Zn 

1 Alfalfa 20 6.44±2.21 1.02±0.09 4.3±0.71 41.58±14.27 

2 Clover  20 8.41±3.06 1.03±0.22 5.72±2.67 42.18±18.72 

3 

The 

significance of 

the difference 

- 

NS NS ** NS 
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The values obtained and shown in Table 2 regarding 

the heavy metal concentration in the alfalfa samples 

from clover collected in the polluted area, the 

following are found: 

- the Lead concentration was 6.442.21 

mg/kg, (with values ranging between 5.88 – 10.11 

mg/kg) compared with the lot of clover samples 

collected from the polluted area where it was 

8.413.06, the statistical difference between the two 

lots being insignificant (NS). 

- the Cadmium concentration was 

1.020.09 mg/kg (with values ranging between 0.75 – 

1.3 mg/kg) compared with the lot of clover samples 

collected from the polluted area where it was 

1.030.22 mg/kg, the statistical difference between the 

two lots being insignificant (NS). 

- the Copper concentration was 4.30.71 

mg/kg (with values ranging between 4.12 – 8.53 

mg/kg) compared with the lot of clover samples 

collected from the polluted area where it was 

5.722.67 mg/kg, the statistical difference between the 

two lots being distinctly significant (**). 

- the Zinc concentration was 41.5814.27 

mg/kg (with values ranging between 32.81 – 60.27 

mg/kg) compared with the lot of clover samples 

collected from the polluted area where it was 

41.1818.72 mg/kg, the statistical difference between 

the two lots being insignificant (NS). 
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Fig. 2 Average concentration (mg/kg) of some heavy metals in the clover and alfalfa  

samples collected from the polluted area 

 

 
The concentration of heavy metals in the 

alfalfa samples, was noticed to be lower than in the 

clover samples. Although the specialized literature 

assesses that the amount of heavy metals in alfalfa 

increases (5).  

 

Conclusions 

 
The following conclusions could be reached by 

analyzing the results obtained:  

 

1. In terms of quality, the vegetation collected 

from the polluted area is characterized by a 

higher content of heavy metals than in the 

unpolluted area.  

2. The clover collected from the polluted area 

has a higher load of heavy metals than the 

clover in the witness area. 

3. The consumption by the cattle of vegetation 

polluted with heavy metals represents a risk 

factor for the health and quality of the meat 

and milk production. 
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*** Regulamentul (CE) nr. 333/2007 al Comisiei din 

martie 2007 de stabilire a metodelor de prelevare a 

probelor si de analiză pentru controlul oficial al 

nivelurilor de plumb, cadmiu, mercur, staniu 

anorganic, 3-MCPD si benzo(a)piren din produsele 

alimentare. 

 

 


