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Abstract       The purpose of this paper is a study on cadmium content in soil 
and its accumulation in corn (Zea mays L.) grains, in order to evaluate the 
cadmium pollution level. Cadmium exposure is a risk factor associated with a 
large number of illnesses including kidney disease, early atherosclerosis, 
hypertension, and cardiovascular diseases. The EFSA (European Food 
Safety Authority) specifies that 2.5 μg/kg body weight is a tolerable weekly 
intake for humans and the Joint FAO/WHO Expert Committee on Food 
Additives has declared 7 μg/kg bw to be the provisional tolerable weekly 
intake level. The area studied is Tarnaveni (Mures County, Romania) and 
nearby areas. The minerals determination was made using Flame atomic 
absorbtion spectroscopy (FAAS). In soil, Cd ranged from 1.404 ppm to 1.924 
ppm for 0-20 cm depth and from 1.378 to 1.638 ppm for 20-40 cm depth. The 
cadmium soil contents are exceeding 1 ppm (the Normal contents in soil, for 
Romania) but do not exceed 3 ppm (the Alert threshold values for Romania). 
Regarding the cadmium content (mgKg

-1
 dry weight) in maize, the values are 

between 0.1056 and 0.3462 ppm. In all the collected maize samples cadmium  
contents was recorded above the maximum permissible limit  for plants 
recommended by WHO (0.02 mg/kg). This study allows to obtain informations 
regarding the cadmium pollution level in this area.   
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Corn (Zea mays ssp. Mays, regional maize) is a cereal 

originating in Central America cultivated today in 

many regions of the world as plant food, industrial and 

forage is next to wheat, 80% of cereal production. 

Maize is, after wheat and rice, the most important 

cereal grain in the world, providing nutrients for 

humans and animals [2,3].  

 Cadmium exposure is a risk factor 

associated with a large number of illnesses including 

kidney disease, early atherosclerosis, hypertension, and 

cardiovascular diseases [9].  

 The EFSA (European Food Safety 

Authority) specifies that 2.5 μg/kg body weight is a 

tolerable weekly intake for humans and the Joint 

FAO/WHO Expert Committee on Food Additives has 

declared 7 μg/kg bw to be the provisional tolerable 

weekly intake level [10,11]. 

 Cadmium is one of six substances banned 

by the European Union's Restriction on Hazardous 

Substances (RoHS) directive, which regulates 

hazardous substances in electrical and electronic 

equipment but allows for certain exemptions and 

exclusions from the scope of the law [7].  

Numerous data is available in literature 

regarding the the distribution of cadmium in soil and 

plants cultivated in different geographical areas. Maize 

accumulated the least cadmium in the stem, shank and 

grain (0.18-0.19 mg/ kg dry weight) [1,3,4,8,12 ]. 

  The permissible limit of Cd in plants, 

recommended by WHO, is 0.02 mg/kg [5].  

 

Material and Methods  

 
The area studied is Tarnaveni (Mures County, 

Romania) and nearby areas. Soil and maize samples 

were collected from seven familiarly farms located in 

the studied area. The locations geographical 

coordinates are mentioned in Table 1.
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Table 1 

Locations geographical coordinates 

Prelevations 

points 

Latitude 

(North) 

Longitude  

(East) 
Altitude 

PP 1 46°33'03.6" 24°27'25.3" 372 

PP 2 46°31'75.1" 24°27'25.7" 277 

PP 3 46°32'09.3" 24°27'63.2" 280 

PP 4 46°31'24.3" 24°28'11.1" 286 

PP 5 46°31'11.9" 24°25'94.8" 298 

PP 6 46°31'21.2" 24°23'37.3" 273 

PP 7 46°28'35.3"  24°20'46.37" 319 

 

From each prelevation points (PP) we 

collected soil (0-20 cm and 0-40 cm depth) and maize 

samples.  

 The minerals determination was made by 

Flame atomic absorbtion spectroscopy (FAAS).  

 First, we have calcined the samples and after 

that we made the solubilisation of the inorganic matter 

in nitric acid (HNO3) 0.5 N up to 50 ml. The solutions 

obtained were used for FAAS determinations. We 

measured the absorbance in the air-acetylene flame[1]. 

 Determination of pH has been realised  in 

watery suspension in report with the soil:water of 

1:2.5.  

 
Results and Discussions 

 
In Table 2 are presented, for Cd, the Normal 

contents in soil, the Alert threshold values for Romania 

and the Intervention threshold values for Romania [6].

 

 

Table 2 

Cadmium total contents in soil (mg/kg DW) 

Cadmium total contents in soil (mg/kg DW) 

NC* ATV** ITV*** 

1 3 5 

*  Normal contents in soil, for Romania; **Alert threshold values for Romania; 

***Intervention threshold values for Romania [6]. 

 

The soil pH registered values from 6.56 to 8.68 

for 0-20 cm depth and from 6.58 to 8.73 for 20-40 cm 

depth.   

The Cd contents (mgKg
-1

 dry matter) in maize 

(Zea mays L.) grains and corresponding soils are 

presented in Table 2. Each value in the tabel is an 

average of 3 replicates.  

In soil, Cd ranged from 1.404 ppm to 1.924 ppm 

for 0-20 cm depth and from 1.378 to 1.638 ppm for 20-

40 cm depth.  

According to Table 2 and Table 3, the cadmium 

soil contents are exceeding 1 ppm (the Normal contents 

in soil, for Romania) but do not exceed 3 ppm (the 

Alert threshold values for Romania). 

Regarding the cadmium content (mgKg
-1

 dry 

weight) in maize, the values are between 0.1056 and 

0.3462 ppm.  

In all the collected maize samples cadmium  

contents was recorded above the maximum permissible 

limit for plants recommended by WHO (0.02 mg/kg).

 

 

Table 3 

Average values mg/kg dry weight (ppm) of total Cadmium contents 

 in maize grains and corresponding soils 

Prelevation 

Point 

Soil pH Cd (ppm) in soil Maize grains 

0-20 cm 20-40 cm 0-20 cm 20-40 cm Cd(ppm) 

PP1 8.68 8.73 1.404 1.430 0.1068 

PP2 8.23 8.15 1.560 1.586 0.1170 

PP3 7.87 7.98 1.924 1.638 0.3462 

PP4 7.97 7.74 1.547 1.549 0.1116 

PP5 7.67 7.74 1.430 1.378 0.1068 

PP6 7.95 8.13 1.411 1.427 0.1056 

PP7 6.56 6.58 1.419 1.435 0.1296 

Fig. 1 represent the cadmium contents in maize and corresponding soil samples. Analysing this figure, we 

observe that the Cd contents in soil influences the evolution of the maize cadmium values. 

https://en.wikipedia.org/wiki/Hydrogen
https://en.wikipedia.org/wiki/Hydrogen
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Fig. 1. Graphical representation of Cd contents in maize and corresponding soil 

Legend: PP = Prelevation Point 

 

 

Conclusions 

 
In soil, Cd ranged from 1.404 ppm to 1.924 ppm for 0-

20 cm depth and from 1.378 to 1.638 ppm for 20-40 

cm depth.  

In all the soil samples the cadmium contents are 

exceeding 1 ppm (the Normal contents in soil, for 

Romania) but do not exceed 3 ppm (the Alert threshold 

values for Romania). 

Regarding the cadmium content (mgKg
-1

 dry weight) 

in maize, the values are between 0.1 and 0.34 ppm.  

In all the collected maize samples cadmium contents 

was recorded above the maximum permissible limit for 

plants recommended by WHO (0.02 mg/kg). 

Cadmium contents in soil influences the evolution of 

the maize cadmium values. 

This study allows to obtain informations regarding the 

cadmium pollution level in this area. 
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