The impact of macroelements on the mineral and amino acid content 
of coloured flesh potato
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Introduction
The food eaten by man should supply minerals, some vitamins and exogenous amino acids which the human body cannot synthesise. One of the primary sources of potassium, phosphorus and magnesium as well as vitamin C and good quality protein in everyday diet is the potato. The increasing demand of human population necessitates the improvement of the quality of potato tubers, which is affected by both environmental and agrotechnical factors. Of the latterm mineral fertilisation plays the most important role. A rising interest is being observed in the potato cultivars with purple-blue peel and flesh, as these contain high levels of polyphenols. However, studies are needed to determine basic agrotechnical treatments which will support the accumulation of macro- and micronutrients, antioxidants such as vitamin c and amino acids in coloured potatoes. 
The purpose of this study has been to determine optimal doses of soil fertilisation with macronutrients in the cultivation of the potato cultivar Blue Congo, a variety with purple-blue peel and flesh, which have an effect on the qualitative ocmposition of potato tubers. 
Materials and methods
Fertilisation:
In the first part of the experiment (I) nitrogen was applied as urea fertiliser (46%). The doses of nitrogen: 40 kg ha-1 and 80 kg ha-1 were sprayed before potato planting. The dose of 120 kg N ha-1 was split in two: 100 kg N ha-1 was applied before potato planting and then ssupplemented with 20 kg N ha-1 before the final earthing-up. In this part of the experiment, potassium and phosphor were used before potato planting at doses of 120 kg K ha-1 (potassium sulphate, 50%) and 80 kg P ha-1 (triple superphosphate, 46%)
In the second part of the experiment (II) potassium was applied as potassium sulphate (50%) at doses of 120 kg K ha-1, 150 kg K ha-1 and 180 kg K ha-1. The whole dose was supplied to the soil prior to potato planting. In this part of the experiment, nitrogen and phosphorus were sprayed before potato planting at doses of 80 kg N ha-1 (urea 46%) and 80 kg P ha-1.

Analysis:
The content of potassium, copper, iron and magnesium was determined on an atomic absorption spectrophotometer (iCE 3000 Series – Thermo Scientific, UK).
Chromium was determined using an electrothermal atomiser (graphite oven GFAAS) on a spectrometer 
 (iCE 3000 Series – Thermo Scientific, UK).
Phosphorus in mineralised samples was determined using a spectrophotometer (Spectrophotometr VIS 6000, KRÜSS – Optronic, Germany). 
Determination of vitamin C was carried out according to the method developed by Spinola et al. (2014). 
Determination of the content of amino acids 
The content of amino acids was determined in potato samples from plots fertilised with different doses of nitrogen (experiment I). 
The content of amoni acids, except tryptophan, was determined dried plant material  using an amino acid analyser AAA-400 (INGOS, Czech Republic). The content of tryptophan was determined according to the method developed by Lombard and Lange.

Calculation of the nutritional value of protein 
- The limiting amino acid score - CS (Chemical Score) – was derived according to the methodology developed by Mitchell and Block (1946), (WHO/FAO/UNU 2007).
CS = ab/ aw 100
- The score of exogenous amino acids-  EAAI (Essential Amino-Acid Index) - was calculated according to the method proposed by Osera (1951).
EAAI = 10 log EAA
log EAA = 1/10 (log a1/a1w x 100 + log a2/a2w x 100 + log an/anw x 100)

Results
The study proves that the optimal doses of fertilisers applied to soil under the potato cultivar Blue Congo are: 80 kg N ha -1 and 150 kg K ha -1. Application of the dose of 120 kg N ha -1  caused a decrease in the content of all macro- and micronutrients. In turn, an increase in the content of all macronutrients was observed in response to the doses up to 150 kg K ha -1. Micronutrients responded diversely to an increase in the dose of potassium. No effect of the differentiated doses of potassium on the content of iron was noted. In contrast, vitamin C responded by decreasing its content in potatoes fertilised with higher doses of both nitrogen and potassium. The limiting amino acid in the cv. Blue Congo potato tubers was isoleucine, which reached the highest content at the fertilising dose of nitrogen equal 80 kg ha -1. The nutritive value of protein measured by the EAAI was around 47.2% relative to the reference value. The CS calculated for the cv. Blue Congo potato exceeded traditional potato cultivares for such amino acids as methionine+ cystine (by 11%) and phenylalanine-tyrosine (by 5%) 
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