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Micronutrient malnutrition (MNM) may provoke a wide range of non-specific physiological disorders, 
leading to reduced resistance to infections, metabolic disorders, and delayed or impaired physical and 
psychomotor development. It is not uniquely the concern of poor countries. The increased consumption 
of highly-processed energy-dense but micronutrient-poor foods in industrialized countries, but also in 
those in socio-economic transition, is likely to negatively affect micronutrient intake and status. 
Although the three most common forms of MNM are iron, vitamin A and iodine deficiency, it is 
estimated that about 50% of the population is experiencing or is at risk of experiencing deficiency of 
Zn. The best way of preventing MNM is to ensure consumption of a balanced diet that is adequate in 
every nutrient. Early cabbadge is one of the leading vegetable crops in our country because of modest 
requirements for growing conditions, the possibility of croping troughtout the year, the high 
consumption "per capita", and the financial effects. The aim of this reasearch was to determine the 
effect of different doses of organic and mineral fertilizers and mulching on yield and quality of 
cabbage heads. Experiment was done by split-plot method. The main plot consisted of the experiment 
with (using the black plastic sheeting) or without mulching. Sub-plot comprized nine fertilizing 
treatments, with organic and mineral fertilizers (well rotted beef and swine manure and NPK, in 
different doses and combinations) in four replications. Mulching in general increased concentration of 
Zn, Mn and Cu in comparison with the same fertilization treatment withouth mulching. Concentration 
of Mn significantly increased in all samples besides from the one fertilized with 20 t ha-1 of well rotted 
beef manure. Copper concentration increased significantly in variants fertilized with well rotted swine 
manure and NPK (both separatly and in combinations). Concentration of Zn in the majority of 
fertilized variants increased, whereas it was at the level of the control when either swine or beef well 
rotted manure were applied trogether with N33P33К63. Additon of NPK, alone or in combinations 
with manure, stimulated uptake and accumulation of Mn and Cu and Zn in the cabbageheads. The 
highest concentration of all three elements (Zn, Mn and Cu), as well as the highest yield, was recorded 
in cabbage heads where fertilization was done with 20 t ha-1 of well rotted swine manure together with 
N55P55К105 and mulching. Studing of fertilization practices, that can lead to increase in concentration 
of essential microelements, gives possibility to solve the problem of their deficiency in the diet of 
population, which is particularly critical for young children, women of reproductive age and elderly 
people. Acknowledgement: We thank Ministry of Education, Science and Technological Development 
of the Republic of Serbia (TR 31036) and Provincial Secretariat for Science and Technological 
Development APV (No. 114-451-2659) for financial support. 
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Boletus aereus Bull. is a bolete, an edible mushroom frequently consumed all over the globe as a 
delicate mushroom, especially in Serbia, Portugal, Basque Country, Navarre, France and Italy. As a 
member of the Boletaceae family, this mushroom has tubes and pores, instead of gills beneath its cap. 
B. aereus growing wild in Serbia was chemically characterized in nutritional value and individual 
compounds (sugars, fatty acids, tocopherols, organic acids and phenolic compounds). Antioxidant 
(scavenging activity, reducing power and inhibition of lipid peroxidation) and antibacterial and 
antifungal activities of its methanolic extract were evaluated under in vitro conditions. Furthermore, 
antimicrobial meat preserving properties of its methanolic extract were evaluated under in situ 
conditions using Listeria monocytogenes, Staphylococcus aureus and Escherichia coli as contaminant 
microorganisms. B. aereus revealed a high content in carbohydrates (88.64 g/100 g dw), followed by 
ash (6.20 g/100 g dw), fat (3.36 g/100 g dw) and proteins (1.80 g/100 g dw). The most abundant free 
sugar was identified as trehalose (11.28 g/100 g dw); three tocopherol isoforms (α-, β- and δ-
tocopherols) were detected. Unsaturated fatty acids predominated over saturated fatty acids, being oleic 
and linoleic acids the most dominant ones. p-Hydroxybenzoic (8.95 µg/100 g dw), p-coumaric (7.32 
µg/100 g dw) and cinnamic (5.91 µg/100 g dw) acids were quantified, as also four organic acids: oxalic 
(0.69 g/100 g dw), citric (0.59 g/100 g dw), quinic (0.34 g/100 g dw), and fumaric (0.20 g/100 g dw) 
acids. The methanolic extract of the mushroom showed in vitro antioxidant and antimicrobial 
activities. The extract exhibited prominent antioxidant potential. The most sensitive bacterium to the 
effect of B. aereus methanolic extract was Staphyloccocus aureus, and among the studied microfungi 
species the most sensitive was Aspergillus ochraceus. Methanolic extract successively inhibited the 
growth of meat contaminant bacteria, both at 25 ºC and 4 ºC, after seven days of inoculation. Among 
storage period, gradual inhibition of bacteria was achieved. The bacteria responded to the effect of 
treatment in a dose dependant manner. 
Keywords: Boletus aereus; chemical composition; antioxidant; antimicrobial; meat preservatives. 
Acknowledgements: The authors are grateful to Serbian Ministry of Education and Science (grant 
number ALI/110062/2009 research project, PEst-OE/AGR/UI0690/2011 CIMO strategic project and 
L. Barros grant SFRH/BPD/4609/2008). 


