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The aim of this work is the ecological assessment of quantitative determination of nitrate in vegetable and fruit production after conducting field experiments in Dnipropetrovsk region. The results of the determination of nitrates in vegetables, fruits and berries, which are most often used in the human diet are presented. Control of nitrate content was carried out by potentiometric method using an ion-selective electrode. The results of the research showed the greatest exceedance in such vegetables: radishes, beets, carrots and pumpkin – in 6 samples 5 exceed MPC. In the determination of nitrate content in potato 12 samples from 46 exceed the MCL, in cabbage – 2 samples of 12, and pepper – in 2 samples from 9 exceed the MPC. The fruits and berries studied in our work on the nitrate concentration belong to the group of low concentration (up to 100 mg/kg). The lowest nitrate content was found in green peas.
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Statement of the problem.  The nitrates in the human body come from vegetables, fruits and berries preferably. About 70 percent of the daily dose nitrates intake accounted for with a balanced diet, the rest part falls with water, meat and other products [1]. Long-term use of contaminated with nitrates vegetables, fruits and water leads to development of chronic intoxication. In case when foods with a high content of nitrates not only nitrates put in the human body, their metabolites are nitrite and nitro-compounds. To have a precise balance of income and expenditure of nitrates in the body has not yet succeeded. Nitrates are not only entering to the body from outside, but also formed therein. Regarding to the rules by of nitrates – 5 mg nitrates per 1 kg of body weight of a person for an adult person is allowed, i.e. 0,25 g – for a person with weight 60 kg [2]. Acceptable standard for child is not more than 50 mg. A person takes easy the daily dose of nitrates in 15–200 mg. 500 mg is the maximum permissible dose, and 600 mg is toxic dose for an adult person.

Analyze of last investigations and publications. Nitrogen – an essential element for all life forms. In the process of the nitrogen cycle in nature during the breakdown of proteins and other nitrogen-containing substances excreted ammonia. Nitrification bacteria substances make oxidation to nitrates, and those, in turn, are converted to nitrites. Under the action denitrification bacteria last turned back into nitrogen, which is released to the atmosphere. The nitrogen is supplied in the soil with various kinds of fertilizers, residues of plants, amonium and nitrogen nitrates salts, which are contained in rain water [3]. Nitrates – are natural products of metabolism of all plants. They are vital to plants, because of it is impossible without them to provide their normal growth and development. However, uncontrolled use of nitrogen fertilizers has led to the accumulation of unlimited level in their products of plant origin [5]. 

Analysis of domestic and foreign literature shows that currently the level of contamination of vegetable raw materials nitrates are quite high. The main factors that cause the accumulation of nitrates in vegetables, fruits and berries include meteorological and agronomic conditions of cultivation, the level of soil fertility, varietal characters of plants [3]. Scientists investigated fruit and vegetables grown in the Eastern Ukraine, on the content of toxic substances, depending on their species and varietal facilities (carrots, beets, pumpkin, peppers, tomatoes, rhubarb, gooseberry, etc.), as well as in their anatomical parts. These studies allowed identifying the safest crops and their varieties. The study of patterns of income and accumulation in plants nitrates is necessary for the proper reasoning for the development of activities to reduce their content in the finished product. 

Objective of research was concerned with the identification of variability of nitrate content in vegetable and fruit production in field experiments with different varieties. 
The main aims were: a) to prepare a database of the determination of nitrate in vegetable and fruit production; b) identify plants – accumulators of nitrates and determine the number of samples exceeding MPC.
Materials and Methods. Investigations were conducted in field experiments with species and varieties of vegetable and fruit crops grown in the Steppe zone of Ukraine. Field experiments were laid out in 4-fold repetition in terms of vegetable-melons and orchards stations in the Alexandrivka and «Doslidne» villages of Dnipropetrovsk region in 2000–2004 and 2014 years. Average samples of vegetables, fruits and berries were crushed and homogeneous. Then they were weighed to 10 g of powdered sample or squeezed juice, was added 50 ml of a 1 % solution of potassium alum to extract nitrate for 15 min. Control of nitrate was carried out by standard potentiometric method using with ion selective electrode [4]. Assessment of cases of exceeding maximum permissible concentrations (MPC) was done taking into account several sources [2, 5–6].

Results. The results of nitrate assessment in vegetable crops are given in table 1. The data of table 1 shows that 36 of the 111 samples tested for nitrate content exceed the maximum permissible concentration. The largest share of the maximum permissible concentration is observed in these vegetables: radishes, beets, carrots and pumpkin – 6 samples exceed 5 MPC. In the determination of nitrate content in potatoes 12 samples from 46 exceeded the MPC, in cabbage 2 samples with 12, and pepper in 2 samples out of 9 exceeded the MPC. The exceedance was observed in tomatoes.

The results of determining the concentration of nitrates in fruits and berries are shown in table 2.

Table 1. Nitrates concentration in vegetable crops, mg/kg
	Vegetable crop
	Number of samples
	Average meaning
	Min – Max
	MPC
	Number of samples, which exceed MPC

	Radish
	5
	2727,6
	2022–3596
	1500
	5

	Beet
	6
	2886,5
	1276–4527
	1400
	5

	Carrot
	6
	485,0
	161–1137
	250
	5

	Pumpkins
	6
	669
	291–1157
	400
	5

	Potatoes
	46
	138,2
	23–639
	250
	12

	Cabbage
	12
	584,33
	103–1833
	900
	2

	Pepper
	9
	228,75
	73–580
	200
	2

	Tomatoes
	19
	44,1
	16,5–82,0
	150
	0

	Sugar pea
	9
	4,6
	3,6–6,4
	
	


Table 2. Nitrate concentration in fruit and berries

	Fruits,  berries
	Number of samples
	Average meaning
	Min – Max

	Plum
	7
	50,4
	23,9–81,9

	Merry
	24
	15,8
	8,05–27,6

	Apricot
	6
	45,6
	20,3–82,0

	Cherry plum
	4
	40,7
	28,9–51,7

	Strawberry
	5
	42,0
	34,9–50,5

	Raspberry
	7
	33,3
	16,2–91,4

	BlackBerry
	17
	22,8
	14,4–28,7


The average value of nitrates in fruits and berries were in the range of 20–50 mg/kg. According to a previous research [7] on the content of nitrates was studied in our work fruits and berries belong to the group of low concentration to 100 mg/kg. 

Conclusion. The results of the research showed the greatest exceedance in vegetables (radishes, beets, carrots and pumpkin) – 6 samples exceed 5 MPC. In the determination of nitrate content in potatoes 12 samples from 46 exceeded the MCL, in cabbage 2 samples with 12, and pepper in 2 samples out of 9 exceeded the MPC. The content of nitrates was studied in our work fruits and berries belong to the group of low concentration to 100 mg/kg. The lowest nitrate content we found in green peas.
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