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wheat as basic food regarding both its organic and inorganic 
macro- and micro components [2]. This consideration is the 
result of several factors among which the increase of analytical 
possibilities has to be emphasized in addition to factors related 
to production technology that often change (cultivars, hybrids, 
crop protection, fertilization, frequency of extreme weather 
conditions). Consequently, researchers in the past two decades 
began to focus on the issue whether the chemical composition, 
fodder- and nutritional physiological quality of plant products 
change [3]. It is considered especially important to determine 
how the mineral content of winter wheat changed in the past 
decades. Since mineral content is the quality indicator that can 
be used trustworthily to estimate and interpret long-term effects 
(fertilization, organic and mineral fertilization, crop protection, 
SO2 emission, atmospheric SO2 deposition, accompanying 
elements of fertilization, climate change, and change in cultivars) 
based on the data of the experimental samples. In other 
researches phosphorus, calcium, potassium, magnesium, iron, 
manganese, zinc and copper were studied in addition to selenium 
which is physiologically important in human nutrition. There are 
less data for other elements as well. As the importance of food 
quality increases, the study of potentially toxic elements (Cd, Cr, 
Pb) is also relevant especially if the daily fiber intake needs to be 
increased with whole meal flours or wheat bran. 

While comparing international data certain authors provided 
exact data [5] but others found that the concentration of different 
elements was wide-ranging [4]. The data reported on the zinc 
content of winter wheat samples from different regions of the 
world varied between 21.9 and 38.5 mg/kg [6] which means 
these values were the following: 26.3- 38.5 in Germany, 28.0 in 
Denmark and Sweden, 32.6 in Finland, 21.9-27 in the USA, 22.0 in 
Turkey and26.0 mg/kg in India. These data showed a considerably 
lower difference than the data published by Piironen et al. [4] and 
they are closer to the data reported in article [5]. 

The published results from the processed samples of the 
Rothamsted Broadbalk long-term wheat experiment found in 
1843 is of note [7]. According to them the mineral content of the 
samples had not changed until 1965 but through the spread of 

semi-dwarf cultivars some elements (Cu, Mg, Zn) decreased with 
15-25 % until today. Similar tendencies can be found in the results 
of the Hungarian researches [8]. Researches in Finland found that 
most mineral and trace element contents of cereal products, fruits 
and vegetables have changed significantly in Finland during the 
past 30 years except Selenium [9]. It was determined during the 
comparison of products from organic and intense production 
that wheat has a higher mineral content [10] in case of organic 
production especially when its production is combined with the 
growing of ancient cultivars/species [11-13]. According to the data 
published on cultivars grown in different ecological conditions 
[14,15] there is a significant difference between the iron and zinc 
content of different bread flour genotypes but there is no such 
difference in the selenium content. The results of the Swedish 
experiments showed [16] that the decrease of air pollution 
resulted in a significant decline in lead and cadmium levels of 
wheat samples while as a consequence of the NKP fertilization 
treatment the copper and iron content declined. A contrary result 
was also reported [17,18] since after Nitrogen fertilization iron, 
zinc and copper contents increased. Today, one of our most urgent 
problems is the effect of climate change, especially the effect of 
the increasing carbon dioxide level of the atmosphere on the zinc 
and iron content of C3 plant products and legumes [19] since this 
decrease leads to a change (decrease) of content in the basic diet 
of millions of people, which increases undernourishment in terms 
of these two elements. Therefore it is justified for us to make 
efforts in the field of biofortification [20-22].
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Introduction
Winter wheat is one of the most important crops produced 

worldwide, one of the ‘big three’ cereals [1]. By consuming wheat, 
30 % of the daily calorie intake can be provided. Wheat offers 
variable utilization possibilities ranging from winter wheat flour 
to flour blends made of wheat and other cereal or pseudo cereal 
flours, which result in different bread products (pan bread, flat 
bread) depending on the food consumption habits of the given 
region. As a consequence, quality parameters also vary but the 
basic content is permanent with the mineral content being the 
most important parameter. 

Today research and application in food and nutritional sciences 
increasingly emphasizes the chemical composition of winter 
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