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ABSTRACT 

This work presents an analysis of specific concentrations of 40K, 226Ra, 228Ra and 232Th in some vegetables that are part 

of the diet of the population of the state of Rio de Janeiro. Furthermore, was analyzed the concentrations of 

radionuclides in the same coating tissue that compose the vegetables. It can notice an increase of the specific 

concentration of 40K in the peels of vegetables that have little or no contact with the ground. Among the samples 

examined, only the pumpkin showed measurable amount of 137Cs both saves and in the skin.  
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1. INTRODUCTION 

It is necessary to know the levels of environmental radioactivity to which humans are exposed, to 

discuss the consequences and possibilities of radiation interaction with matter in the short and long 

term [1; 2; 3].  

The objective of the present study is to quantify the radionuclides 40K, 226Ra, 228Ra and 228Th 

present in some vegetables included in the diet of Brazilian people, and also to analyze the different 

concentrations of those radionuclides in pulp and covering tissue (peel) of vegetables. 
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2. MATERIALS AND METHODS 

Vegetables were chosen based on Brazilian annual consumption[4]. The selected samples were 

homogenized and placed without compacting in polypropylene containers, which were sealed and 

left to stand during at least thirty-five days, to achieve the secular equilibrium condition. A vertical 

High-Purity Germanium (HPGe) detector from Canberra was used to obtain gamma emission 

spectra. 

3. RESULTS AND DISCUSSION 

Table 1 shows the values for the radionuclides specific concentration for vegetables (pulp) 

analyzed. The highest concentrations of 40K were found in the roots (beet, cassava, carrot and 

potato).  

Table 2 shows the specific concentrations in the peels of the analyzed vegetables. Pumpkin, chayote 

and cucumber practically doubled 40K specific concentration. 226Ra and 228Ra concentrations 

considerably increased for beets and carrots, but this increase was not observed in potato and 

cassava samples. Another significant difference was a ten times increase of 228Th specific 

concentration in carrot peel, when compared with its concentration in carrot pulp. 

 

Table 1 – Specific concentration in vegetable pulp samples (Bq.kg-1) 

Sample 40K 226Ra 228Ra 228Th 

Beet 223.81 ± 11.68 1.60 ± 0.37 8.05 ± 0.67 2.04 ± 0.40 

Carrot 100.21 ± 6.71 < 2.20 25.36 ± 1.67 1.67 ± 0.36 

Cassava 150.04 ± 9.15 < 3.13 < 1.65 
 

Chayote 51.28 ± 5.25 < 2.16 
  

Cucumber 48.89  ± 4.81 
 

0.63 ± 0.16 
 

Potato 100.29 ± 6.20 2.22 ± 0.88 
  

Pumpkin 66.77 ± 6.52 
   

 

In this work only in one of the samples was detected an artificial radionuclide. 137Cs was detected in 

a pumpkin (0.43 ± 0.14) Bq.kg-1. The greater concentration of the radionuclide was found in the 
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vegetable peel, (1.13 ± 0.22) Bq.kg-1. The presence of the radionuclide inside the vegetable can be 

attributed to the radionuclide transport facility for pulp of vegetables [5]. 

 

Table 2 – Specific concentrations in vegetable peel samples (Bq.kg-1) 

Sample (peel) 40K 226Ra 228Ra 228Th 

Beet 94.49 ± 7.51 5.48 ± 0.81 14.26 ± 1.08 2.77 ± 0.53 

Carrot 285.75 ± 23.55 8.81 ± 3.48 50.40 ± 6.41 10.01 ± 1.73 

Cassava 89.07 ± 11.82 
 

5.37 ± 1.61 
 

Chayote 105.41 ± 15.75 
   

Cucumber 111.82 ± 12.35 9.98 ± 1.67 5.06 ± 0.83 
 

Potato 148.71 ± 9.96 
   

Pumpkin 90.45 ± 8.31 < 3.13 
 

< 1.11 

4. CONCLUSION 

1. A linear increase of 40K specific concentration is observed in the covering tissues of vegetables 

with small or no contact with the soil. 

2. Only pumpkin showed a measurable amount of artificial radionuclide, namely, 137Cs. 

3. For the samples analyzed, it is noteworthy that 40K is the radionuclide that most contributes to the 

effective dose due to vegetable consumption. 
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