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Abstract       In this study were evaluated in terms of content in (Na, K, Ca 
and Mg) from six samples vegetables collected from the Rachita locality, 
Timis county. The selected vegetables was: Cabbage (Brassica oleracea var 
capitata) Bell Peppers (Capsicum annum), Tomatoes (Lycopersicon 
esculentum), Potato (Solanum tuberosum), Carrots (Dacus carota subsp. 
Sativus) and Onion (Allium cepa). Vegetables samples were subjected to the 
process of cleaning, drying oven, mineralization dry, wet mineralization. The 
content of macroelements in the vegetable samples analyzed was determined 
by atomic absorbtion spectrophotometry method. The equipment used was a 
type SpectrAA Variant FS 380. The values obtained were reported in mg/Kg 
dry matter.   
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Minerals are of great importance in the diet, although 

they comprise only 4–6% of human bodyweight. Some 

minerals or macro elements required in amounts 

greater than 100 mg per day represent 1% or less of 

bodyweight. The essential macro elements include 

calcium, phosphors, magnesium, potassium, sodium, 

sulfur and chloride. Essential trace elements such as 

zinc, iron, copper, manganese, selenium, iodine and 

molybdenum are normally required in amounts of less 

than 100 mg per day, making up less than 0.01% of the 

bodyweight. [3] 

Inorganic micronutrients play an important role in 

various metabolic processes, and their deficiency or 

excess may interfere with the normal biochemical 

functions of the human body, although they constitute 

a small fraction of the whole diet. Within the human 

body the essential elements function as constituents of 

bones and teeth, as soluble salts which help to control 

the composition of body fluids and cells and serve as 

essential adjuncts to many enzymes and other [4] 

functional proteins. They are grouped into the major 

(or macro) elements (sodium, magnesium, phosphorus, 

chloride, potassium and calcium) and the minor (or 

micro) elements (chromium, manganese, iron, cobalt, 

copper, zinc, selenium, molybdenum and iodine). In 

addition, there are the newer trace elements, which are 

possibly essential; these are lithium, boron, fluorine, 

silicon, vanadium, nickel, arsenic and tin. In general, 

essential elements are present in vegetables in trace and 

ultra-trace quantities. Hence, an analytical technique 

with sufficient sensitivity is required for the accurate 

determination of these elements in food samples. One 

such method is Instrumental Neutron Activation 

Analysis (INAA), an analytical technique based on the 

measurement of characteristic radiation from 

radionuclides formed directly or indirectly by neutron 

irradiation of the material of interest. It is a less 

frequently used technique in the determination of 

essential elements in food samples because of the 

necessity of accessing a nuclear reactor. [4] 

Apart from their rich contents of vitamin C and 

betacarotene, leafy vegetables are an excellent source 

of mineral constituents whose importance in the human 

diet is undisputable. Some of them, such as potassium, 

sodium, phosphorus, calcium, magnesium, or iron, are 

indispensable in the sustainment of human health. 

Others, such as copper or zinc, are equally 

indispensable, but in this case the interval between the 

acceptable and toxic levels is limited. [6] 

The relationship between food and health becomes 

increasingly significant as consumers now demand 

healthy, tasty and natural functional foods that have 

been grown in uncontaminated environments. There is 

a desire for a wide variety of choice and willingness to 

pay more for such foods in order to maintain a healthy, 

well-balanced diet. [5]  

Agricultural products produced in regions of high 

micronutrient and heavy metal content, may have 

adverse effects on human health due to the high level 

of these metals in the consumed (edible) plant part. [2]  

In this study we used six types of vegetables Tomatoes 

(Lycopersicon esculentum), Cabbage (Brassica 

oleracea var. capitata), Bell Peppers (Capsicum 

annum), Onions (Allium cepa), Potatoes (Solanum 

tuberosum) and Carrots (Dacus carota subsp. Sativus). 

from three different sources from Rachita locality 

which have not been studied in detail before. 
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Materials and Methods 
 

In this paper we used the Atomic Absorption 

Spectrometer - Varian 280 FS SpectrAA; Flame type: 

air/acetylene. The vegetable used were collected in 

year 2013, from Rachita locality, Timis county. The 

vegetable samples were analyzed immediately after 

harvesting, according to quartering method. To 

determine dry matter for trace elements content of each 

variety were selected 100 ± 0.001 g edible part. 

Dividing vegetables with plastic utensils are made by 

cutting into small pieces after removing the shell. 

Divided vegetables are introduced in the oven to 105 

ºC until a constant weight (when the loss of mass is the 

same one hour after the last weighing). The porcelain 

capsules cleaned and brought to constant weight by 

drying at 105 °C, were weighed approximately 100 g 

(with an accuracy of ± 0.001 g) plant products. Place in 

oven proof capsules at 50 - 60 °C where they remain 6 

hours. It then raises the temperature at 105 °C and held 

for 6 hours. After this time, samples are removed from 

the oven capsules and allowed to cool in a desiccators 

provided with desiccant agent. After cooling, weigh 

evidence capsules and inserted back into the oven. The 

operation is repeated until the differences between two 

successive weighings does not exceed ± 0.001 g. [1, 7]. 

 

Results and Discussions 

 
Table 1 illustrates the results obtained by atomic 

absorption analysis of samples of vegetable from three 

sources, Rachita locality. 

 

 

 

Table 1 

Macro elements content of Na, K, Ca and Mg in the samples of vegetable analysis (dry weight) of the three 

sources from Rachita locality. 

Samples Na, 

g/Kg 

K, 

g/Kg 

Ca, 

g/Kg 

Mg, 

g/Kg 

Source 1 

Tomatoes (Lycopersicon esculentum) 1.191 27.017 0.257 0.910 

Cabbage (Brassica oleracea) 1.510 17.889 0.795 0.935 

Bell Peppers (Capsicum annum) 0.361 11.176 0.172 0.837 

Onions (Allium cepa) 0.447 12.970 0.385 0.647 

Potatoes (Solanum tuberosum) 0.525 12.350 0.131 0.528 

Carrots (Daucus carota subsp. Sativus) 1.282 21.237 0.409 1.273 

Source 2 

Tomatoes (Lycopersicon esculentum) 0.905 34.386 0.247 1.175 

Cabbage (Brassica oleracea) 1.476 24.656 1.162 1.295 

Bell Peppers (Capsicum annum) 0.409 16.911 0.216 0.723 

Onions (Allium cepa) 0.652 5.167 0.343 0.475 

Potatoes (Solanum tuberosum) 0.603 17.290 0.191 0.598 

Carrots (Daucus carota subsp. Sativus) 8.234 29.215 0.530 2.170 

Source 3 

Tomatoes (Lycopersicon esculentum) 0.852 30.008 0.210 0.899 

Cabbage (Brassica oleracea) 2.412 14.350 0.807 1.346 

Bell Peppers (Capsicum annum) 0.542 19.560 0.287 0.833 

Onions (Allium cepa) 0.626 10.728 0.348 0.640 

Potatoes (Solanum tuberosum) 0.664 13.058 0.140 0.542 

Carrots (Daucus carota subsp. Sativus) 6.692 10.884 0.464 1.459 

In Figure 1 are represented the values of macro elements (Na, K, Ca and Mg) content from vegetable samples analyzed, 

from source 1, Rachita. 
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Fig 1. The macro elements content of the vegetable samples collected from Rachita locality, source 1 

 

 

The analyzes performed on samples collected from the 

source 1, presented a higher content if the element 

potassium maximum value in Carrots (Daucus carota 

subsp. Sativus) sample  - 21.237 g/Kg d.w. followed by 

Cabbage (Brassica oleracea) sample with a value of 

17.889 g/Kg d.w. 

Similar values of this element were recorded for 

samples Onions (Allium cepa), Potatoes (Solanum 

tuberosum) and Bell Peppers (Capsicum annum) in the 

interval (12.97 to 11.176 g/Kg d.w.).  

In the case of sodium element the highest 

concentrations were recorded in samples Cabbage 

(Brassica oleracea) – 1,51 g/Kg d.w, Carrots (Daucus 

carota subsp. Sativus) – 1,273 g/Kg d.w.  and 

Tomatoes (Lycopersicon esculentum) - 1,191 g/Kg 

d.w. Samples of Potatoes (Solanum tuberosum), 

Onions (Allium cepa) and Bell Peppers (Capsicum 

annum) had a lower content for this element in the 

range (0,525 to 0,361 g/Kg d.w.). 

Vegetables analyzed for content of magnesium 

presented a higher value in sample Carrots (Daucus 

carota subsp. Sativus) - 1,273 g/Kg d.w. Similar values 

were registred in samples Cabbage (Brassica 

oleracea), Tomatoes (Lycopersicon esculentum) and 

Bell Peppers (Capsicum annum) in the range (0.935 to 

0.837 g/Kg d.w.). In samples of Onions (Allium cepa) 

and Potatoes (Solanum tuberosum) were registred the 

lowest values of magnesium content (0.647 to 

0.528g/Kg d.w.). 

Calcium element presented a highter content in 

Cabbage (Brassica oleracea) samples – 0,795 g/Kg 

d.w. The Carrots (Daucus carota subsp. Sativus) and 

Onions (Allium cepa) samples was registred value of 

0,409 g/Kg d.w. respectively 0,385 g/Kg d.w. 

In Figure 2 are represented the values of macro 

elements (Na, K, Ca and Mg) content from vegetable 

samples analyzed, from source 2, Rachita.

 

 

 

 

 

 

 

 

 



 116 

 

 

 
Fig. 2. The macro elements content of the vegetable samples collected from Rachita locality, source 2 

 

In case of vegetables collected from source 2 Rachita, 

Tomatoes (Lycopersicon esculentum) sample presented 

the highest potassium content with value 34,386 g/Kg 

d.w., followed by sample Carrots (Daucus carota 

subsp. Sativus), 29,215 g/Kg d.w. and by sample 

Cabbage (Brassica oleracea), 24,656 g/Kg d.w. 

The samples of Potatoes (Solanum tuberosum) and Bell 

Peppers (Capsicum annum) recorded  a potassium 

content similar values 17,29 g/Kg d.w. to 16,911 g/Kg 

d.w. The lower potassium content was determined to 

sample of Onions (Allium cepa) – 5,167 g/Kg d.w. 

The sodium was determined with the highest value at 

sample Carrots (Daucus carota subsp. Sativus) – 8,234 

g/Kg d.w.  

The samples of Cabbage (Brassica oleracea) recorded 

a sodium content with a value of 1,476 g/Kg d.w 

followed by sample Tomatoes (Lycopersicon 

esculentum) with a value of 0,905 g/Kg d.w. The 

samples Onions (Allium cepa), Potatoes (Solanum 

tuberosum) and Bell Peppers (Capsicum annum) 

presented at lowest sodium content values in the range 

(0,652 to 0,409 g/Kg d.w.). 

The highest concentration of magnesium was 

determined in sample Carrots (Daucus carota subsp. 

Sativus) – 2,17 g/Kg d.w. The samples Cabbage 

(Brassica oleracea) and Tomatoes (Lycopersicon 

esculentum) recorded a magnesium content of the near 

to the values of 1,295 g/Kg d.w. respectively 1,175 

g/Kg d.w.  

A lower content in this element was recorded in 

vegetable samples, Bell Peppers (Capsicum annum), 

Potatoes (Solanum tuberosum) and Onions (Allium 

cepa) with values in the range (from 0,723 to 0,475 

g/Kg d.w). 

Vegetable samples analyzed showed a calcium content 

increased with in samples Cabbage (Brassica oleracea) 

with a value of 1,162 g/Kg d.w. The sample Carrots 

(Daucus carota subsp. Sativus) presented a calcium 

content with a value of 0,53 g/Kg d.w. 

Lower concentrations for calcium element samples 

were recorded in samples Onions (Allium cepa), 

Tomatoes (Lycopersicon esculentum), Bell Peppers 

(Capsicum annum) and Potatoes (Solanum tuberosum) 

with a value of 0,343 g/Kg d.w. to 0,191 g/Kg d.w.). 

In Figure 3 are represented the values of macro 

elements (Na, K, Ca and Mg) content from vegetable 

samples analyzed, from source 3, Rachita.
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Fig. 3. The macro elements content of the vegetable samples collected from Rachita locality, source 3 

 

In case of vegetables collected from source 3 Rachita, 

Tomatoes (Lycopersicon esculentum) sample presented 

the highest potassium content with value 30,008 g/Kg 

d.w. followed by sample Bell Peppers (Capsicum 

annum) with a value of 19,56 g/Kg d.w. 

The samples of Cabbage (Brassica oleracea) and 

Potatoes (Solanum tuberosum) recorded a potassium 

content similar values14,35 g/Kg d.w. respectively 

13,058 g/Kg d.w. 

The lower potassium content was determined in sample 

of Carrots (Daucus carota subsp. Sativus) and Onions 

(Allium cepa) with a value of 10,884 g/Kg d.w. 

respectively 10,728 g/Kg d.w. 

The sodium presented a higher content in samples 

Carrots (Daucus carota subsp. Sativus)  with a value of 

6,692 g/Kg d.w. 

The samples Cabbage (Brassica oleracea) presented a 

concentration of 2,412 g/Kg d.w. 

The lower sodium content was determined in samples 

Tomatoes (Lycopersicon esculentum), Potatoes 

(Solanum tuberosum) Onions (Allium cepa) and Bell 

Peppers (Capsicum annum) with a value of 0,852 g/Kg 

d.w - 0,542 g/Kg d.w. 

In the case of magnesium for samples Carrots (Daucus 

carota subsp. Sativus) and Cabbage (Brassica 

oleracea) showed an increased content with values of 

1,459 g/Kg d.w. respectively 1,346 g/Kg d.w.  

The samples of Tomatoes (Lycopersicon esculentum) şi 

Bell Peppers (Capsicum annum) presented a 

magnesium content value of 0,899 g/Kg d.w. and 0,833 

g/Kg d.w. The lower magnesium content was 

determined in sample of Onions (Allium cepa) – 0,64 

g/Kg d.w. and Potatoes (Solanum tuberosum) – 0,542 

g/Kg d.w. 

Vegetables analyzed presented a high calcium content 

in the sample Cabbage (Brassica oleracea) – 0,807 

g/Kg d.w. 

The samples of Carrots (Daucus carota subsp. Sativus) 

presented an average content for this element with a 

value of 0,464 g/Kg d.w. 

The samples of Onions (Allium cepa), Bell Peppers 

(Capsicum annum), Tomatoes (Lycopersicon 

esculentum) and Potatoes (Solanum tuberosum) 

presented the lowest values for this element in the 

range 0.348 g/kg dw - 0.14 g/kg dw). 

 

Conclusions 
 

Vegetables collected results from Rachita locality 

presented an increased intake in macroelements (Na, 

K, Ca and Mg) in case samples from source 2 followed 

by samples of source 3 and source 1. 

The potassium was determined with the highest 

concentration in samples of Tomatoes (Lycopersicon 

esculentum) collected from source 2 and 3 with values 

34,386 g/Kg d.w and 30,008 g/Kg d.w.  

In the case the element sodium, the highest content was 

recorded samples Carrots (Daucus carota subsp. 
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Sativus) collected from source 2 and 3 with values 234 

g/Kg d.w. and 6,692 g/Kg d.w. 

Samples of Carrots (Daucus carota subsp. Sativus) 

collected from sources 2 and 3 showed the highest 

uptake in the case of magnesium with values2,170 

g/Kg d.w. and  1,459 g/Kg d.w. 

Magnesium presented the highest content in samples 

Carrots (Daucus carota subsp. Sativus) sources 2 and 3 

with values 2,170 g/Kg d.w. and 1,459 g/Kg d.w. 
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