
Volume 19(4), 17- 20, 2015 
JOURNAL of Horticulture, Forestry and Biotechnology 

www.journal-hfb.usab-tm.ro 

17 

Leafy Vegetables, Important Sources of Microelements 
 
Velciov Ariana1*,  Rada Maria2, Gergen I.1, Mărutoiu Olivia Lorena3, Măruţoiu C.3, Moigrădean 
Diana1, Băghină N.1  and Gogoaşă I.1 

 
1
University of Agricultural Sciences and Veterinary Medicine of Banat "King Mihai I of Romania" Timisoara; 

2
University of Medicine and Pharmacy “Victor Babes” Timisoara; 

3
The Babeș-Bolyai University  Cluj Napoca 

 
*Corresponding author. Email: ariana.velciov@yahoo.com 

 
Abstract       In this paper, we present the distribution of some microelements 
in fresh leafy vegetables: dill, parsley, celery, lettuce, and spinach. 
Experimental results obtained through atomic absorption spectrometry show 
that vegetable leaves contain important amounts of essential microelements: 
Fe, Mn, Zn, Cu, Co, Ni, and Cr. Ponderated mean values of the 
concentrations of microelements in the produce analysed expressed in mg/kg 
of fresh produce point to the following descending trend: Fe (18.30-114.00 

mg/kg)  Zn (5.81-21.00 mg/kg)  Mn (1.68-9.90 mg/kg)  Cu (1.12-1.90 

mg/kg)  Co (0.59-1.28 mg/kg)  Ni (0.20-0.65 mg/kg) Cr (0.10-0.77 mg/kg). 
Preliminary data suggest that we may use the analysed vegetable leaves as a 
supplementary source of microelements.   
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Leafy vegetables – including dill, parsley, celery, 

lettuce, and spinach – are some of the healthiest foods 

because they contain high levels of nutrients and 

extremely high levels of antioxidants, flavonoids, 

vitamins, and minerals 2, 5,15,16. 

Eaten as such, cooked or as juice, green-leaf vegetables 

are beneficial for the normal functioning of the human 

body 11,13. Among these benefits, we could mention 

the protection of the heart and lung health, the 

improvement of sight and the cutting down of memory 

loss, their anti-cancer properties and their contribution 

to controlling food allergies in inflammatory diseases, 

the prevention of obesity and of intestine cancer, the 

reduction of diabetes mellitus risk – the most 

widespread form of diabetes, the reduction of cataract 

risk and of macular degenerescence and of arthritis 

risk, their contribution to the cleansing of the liver or to 

the neutralisation of toxins, pesticides and heavy 

metals, the maintenance of skin elasticity and the 

prevention of wrinkles, the improvement of skin 

imperfections and of acne, the reduction of infertility 

risks, and the improvement of the general health state 

of the human body 11,19, 21. 

One of the nutritive and therapeutic qualities of 

vegetable leaves is their high level of mineral elements 

– Ca, Mg, K, P, Fe, Mn, Zn, Cu, Co, Ni, Cr, I, Se, etc. 

Literature data confirm that such vegetal foods contain 

important amounts of mineral elements 1, 3, 4, 6, 7.  

This is why we believe it is important to know the 

distribution of some microelements in different native 

vegetable leaves and recommend them as possible 

supplementary sources of microelements.  

We determined through atomic absorption flame 

spectrometry the levels of Fe, Mn, Zn, Cu, Co, Ni, and 

Cr in the leaves of dill, parsley, celery, lettuce, and 

spinach harvested from the plain area of Banat, 

Romania. 

 

Materials and Method 

 
The analysed leafy vegetables come from private 

producers in Western Romania (the Banat area). In 

order to determine the level of microelements in these 

vegetable leaves, we prepared mean samples of 20 g 

each. 

 

Reagents 

 

Aqueous standard solutions for Fe, Mn, Zn, Cu, Co, 

Ni, and Cr were prepared by appropriate dilution of 

1.000 gL
-1

 stock solutions (Merck, Germany). To 

disaggregate the samples, we used a solution of HNO3 

0.5 N from HNO3 65% and distilled water.  

 

Apparatus 

Measurements were carried out using a Varian Atomic 

Absorption Spectrometer Instruments of the Varian 

type Spectr AA–110. The working parameters were 

those recommended by the producers of the apparatus. 

Calcination was done in a calcination oven of the 

Nabertherm type, model 6/11.  

 

Procedure 

 

Determining microelements proper was done in two 

steps: mineralisation of the fresh vegetable leaves 

through calcination of dried samples followed by 

solubilisation of inorganic matter in nitric acid 0.5 N 
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and measuring the absorbance of microelements of 

interest in the air-acetylene flame 8,9. 

Calcination of the samples was done at 500
0
C, in two 

steps of 4 hours each. After cooling, the ashes were 

treated with 25 mL of HNO3 0.5 N in solution, and 

then evaporated until almost dry; the last operation was 

repeated two more times. After the complete 

solubilisation the samples solution was filtered and 

made up to 50 ml with bidistilled water and was 

submitted for analysis. 

  

Results and Discussions 

 
Experimental results after determining of the minerals 

Fe, Mn, Cu, Zn, Co, Ni, and Cr in the leaves of the 

vegetables analysed are shown in Table 1.

  

 

 

 

Table 1 

Microelement contents in leafy vegetables 

 

 

 

 

As shown in Table 1, the distribution (ponderated 

mean values) of the elements in the vegetable leaves 

analysed is uneven. The best represented of these 

elements is Fe, followed by Zn and Cu in smaller, 

almost equal amounts, followed by smaller amounts of 

Co, Ni, and Cr.  

Iron, a microelement essential particularly in the 

carriage of oxygen (indispensable in the production of 

haemoglobin) 10, was determined in concentrations 

ranging between 18.3 and 114.0 mg/kg. Are richer in 

iron the leaves of celery (114.0 mg/kg) and spinach 

(85.7 mg/kg). There are lower, relatively closer 

concentrations of iron in parsley (47.6 mg/kg) and 

lettuce (54.7 mg/kg), and in dill, where we found the 

lowest concentrations (18.3 mg/kg). 

 Zinc, a microelement essential mainly in the 

maintenance of the reproduction and immune system 

health 14, was determined in concentrations much 

smaller than in Fe, relatively close to those of Mn and 

higher in the rest of analysed microelements. The mean 

values of the concentrations of Zn ranged between 5.81 

and 21.0 mg/kg; the richest in Zn are the leaves of 

parsley and spinach; there were smaller, relatively 

close concentrations in dill, celery and lettuce. 

 Manganese, an essential microelement involved, 

together with zinc and copper, in some enzymatic 

processes 17, was determined within relatively wide 

limits of concentrations ranging between 1.68 mg/kg 

(lettuce) and 9.90 mg/kg (celery). The richest in Mn 

are the leaves of celery, spinach and parsley, while the 

leaves with the lowest content of Mn are those of 

lettuce.  

Copper, an essential microelement, is involved, 

together with zinc and manganese, in numerous 

enzymatic systems; it was determined in concentrations 

relatively equal to those of Co 12, but smaller than 

those of Zn and Mn were. The concentration limits in 

Cu ranged between 1.12 and 1.90 mg/kg; spinach was 

the richest in Cu of all leafy vegetables. 

Cobalt, a microelement that makes up vitamin B12, 

playing an essential role in the making up of blood red 

cells and being also known for its vaso-dilating 

properties 22, was determined in much smaller 

amounts than Fe, Zn, Mn, close to those of Cu and 

Vegetables Values 
Metal contents (mg/kg of fresh produce) 

Fe Mn Zn Cu Co Ni Cr 

Dill 

Minimum 10.2 2.00 5.15 0.35 0.10 0.10 0.01 

Maximum 30.3 6.90 12.3 2.65 0.99 1.70 0.30 

Average 18.3 4.11 8.40 1.12 0.61 0.50 0.15 

Parsley 

Minimum 20.5 3.40 10.5 0.50 0.50 0.10 0.01 

Maximum 80.3 12.1 32.0 3.00 3.80 1.33 0.15 

Average 4.6 6.90 21.0 1.40 1.50 0.62 0.10 

Celery 

Minimum 75.0 4.40 4.50 0.50 0.10 0.10 0.05 

Maximum 130 17.8 9.70 3.10 1.50 1.80 0.55 

Average 114.0 9.90 6.50 1.40 0.59 0.65 0.11 

Lettuce 

Minimum 25.7 0.81 3.10 0.48 0.22 0.05 0.18 

Maximum 85.0 7.10 11.3 2.15 2.20 0.88 0.91 

Average 54.7 1.68 5.81 1.46 0.68 0.20 0.56 

Spinach 

Minimum 67.3 2.90 3.10 0.40 0.44 0.11 0.10 

Maximum 106 16.5 14.0 3.14 3.16 0.61 0.87 

Average 85.7 8.56 11.3 1.90 1.28 0.49 0.77 
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sensibly closer to those of Ni and Cr. The 

concentration values of Co ranged between 0.61 mg/kg 

(dill) and 1.50 mg/kg (parsley); the highest values were 

in parsley and spinach. 

Nickel, a microelement essential for the proper 

functioning of some enzymes, for the absorption of 

iron and for the prevention and treatment of 

osteoporosis 18, was determined in relatively close 

amounts, smaller than those of Fe, Zn, Mn and smaller 

than those of Cu and Co. Nickel was identified within 

sub-unitary concentrations ranging between 0.20 and 

0.65 mg/kg; there were relatively high concentrations 

of Ni in celery, parsley, and dill. 

Chromium, a microelement essential in the fight 

against diabetes and cholesterol 20, was identified in 

sub-unitary concentrations close to those of Ni, ranging 

between 0.10 and 0.77 mg/kg. The highest values were 

in the leaves of spinach and lettuce. 

All this shows that there is a relative hierarchy of the 

concentrations of microelements in the vegetable 

leaves we analysed. However, based on the mean 

concentrations we determined experimentally, we 

could say that the distribution of the microelements 

has, in general, a descending trend: Fe  Zn  Mn  Cu 

 Co  Cr  Ni. 

It is important to mention that, though the values of the 

concentrations are apparently not too high, compared 

to other foods (some of vegetal origin – fruits, root 

vegetables), leafy vegetables have a neatly high 

contents of microelements. 

 

Conclusions 

 
Leafy vegetables are among the healthiest foods: they 

have high contents of nutrients and high concentrations 

of antioxidants, flavonoids, vitamins, and minerals. 

The nutrition and therapeutic benefits of leafy 

vegetables are due to the high content of mineral 

elements, among which microelements such as Fe, Zn, 

Mn, Cu, Co, Cr, Ni, Se, B, I, etc.  

Experimental results from the analysis of leafy 

vegetables such as dill, parsley, celery, lettuce, and 

spinach, point out important amounts of Fe, Zn, Mn, 

Cu, Co, Cr and Ni.  

Ponderated mean values of the concentrations of 

microelements in the produce analysed show, in 

general, a descending trend: Fe (18.30-114.00 mg/kg) 

 Zn (5.81-21.00 mg/kg)  Mn (1.68-9.90 mg/kg)  Cu 

(1.12-1.90 mg/kg)  Co (0.59-1.28 mg/kg)  Ni (0.20-

0.65 mg/kg)  Cr (0.10-0.77 mg/kg).  

These values, though not too high at first sight, 

compared to the values in other foods (some of which 

are vegetables) keep leafy vegetables in the top of 

foods with the highest mineral supply. 

In conclusion, we can say that the fresh leafy 

vegetables analysed above could be used as 

supplementary sources of microelements. 
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