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Abstract. This article dels with the actual problem of high nitrate content in vegetables and fruits. The
literature review describes the consequences of increased nitrate concentration in the human body and the
diseases associated with it. Different countries have differentastésxdor the content of nitrates in
agricultural products and the maximum permissible daily doses. The increased content of nitrates negatively
affects human health, so it is necessary to maintain strict control over compliance with the concentration
standrds to the maximum permissible concentrations. Research was carried out on the content of nitrates in
vegetables and fruits purchased in the trade networks of the two countries in Russia and Mongolia. The
measurements were performed using a portableenittaster SOEKS. As a result of the study, it was found

that agricultural products purchased in the trade network of Ulan Bator (Mongolia) meet the established
standards, in fruits purchased in St. Petersburg (Russia) in excess of tangerines 1.5ltin&sraps. The
products that were found to contain excess nitrates were imported from China

1 Introduction movements, loss of consciousnessl coma may occur
[3-4]. Although acute nitrate poisoning is deadly, it is
The problem of eating quality food is relevant for not as common as chronic nitrate methemoglobinemia.
residents of different countries. A significant part of the Its development is facilitated by the systematic
diet of adults and children areegetables and fruits. consumption of food products that contain significant
High-quality agricultural products are the key to human amounts of nitrates andtrites. If nitrates enter the body
health. for a long period of time, it can even lead to anemic
One of the main indicators of the quality of anoxia. Very significant is the fact that methemoglobin
vegetables and fruits is the content of nitrates. Nitrogenis formed in the absence of cyanosis.
is the main element involved in all biological processes. It is dangerous to get nitrates and nitrites into the
Fertilizers based on nitric acid salts are widely used body of pregnant wmen during the formation of the
for soil fertilization [1]. Adding nitric acid salts to the fetus. When cooking, the content of nitrates in products
soil allows you to reduce the time of maturation of the can be reduced or increased. The reduction is due to the
crop, increase the number of crops and get the fruits ofcleaning and removal of the most nitrate parts of plants.
the marketable type. Irrational us€fertilizers and non In addition, when washing and soaking part of the
compliance with the rules of their use leads to the nitrates goes into the water. There is an equalization of
accumulation of nitrates in plants [2]. Getting high levels nitrate concentrations in water and products. The content
of nitrates in the human body with consumed vegetablesof nitrates in vegetables will be less, the more water
and fruits entails serious problems. there is, the longer the soaking and the less nitrates in the
In the gastrointestinal trachitrates under the action water.
of microorganisms are reduced to nitrites, which cause For an adult, themaximum permissible rate of
problems in the  form of  nitrateitrite nitrates is 5 mg per 1 kg of human body weight, and
methemoglobinemia.  This  diseasganosis, iS  nitrites0.2 mg per 1 kg. For a child, the permissible rate
manifested by an increase in the content of is no more than 50 mg. A person can relatively easily
methemoglobin in the blood and a decreasélood tolerate a dose of 15200 mg of nitrates per day, 500
pressure. All this leads to a violation of metabolism, the mg-the maximum permissible dose, 600 ftuxic for
activity of the nervous system, reducing the overall adults. 10 mg of nitrates is enough to poison a baby. In
resistance of the body. The concentration of the diet of people, the daily dose of nitrates, including
methemoglobin about 15 % causes lethargy, drowsinessthe one that comes with drinking water, should not
Signs of poisoning? nausea, vomitingdiarrhea, low  exceed 3025 mg, for apples it is 60 mg/kg caw
blood pressur@ppear within 36 hours. At the same weight.
time, there is an uneven, weak pulse, cyanosis of the The high content of nitrates noted in the drought
skin, cold limbs, rapid breathing, headache, tinnitus, period, when the temperature of soil and air
facial muscle spasms, impaired coordination of environment, with a decrease in soil molybdenum,
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cobalt, sulfur and potassium, with high acidity, soil conductivity of alternating higfrequency current the

salinity and soil large quantities of organiertilizers measured food items.

(liquid manure, chicken manure)-(. Measurements were made at a temperature of 250C.
Leafy vegetables and some root vegetahtssalads, Measurement mistake, less 30 %. Range of indicated

young cabbage, greens, beet tops, radishes,-deets nitrate content from 20 t6000 mg/kg.

characterized by a high content of nitrates. Medium The measurements were performed in 3 dimensions

cucumbers, young carrots, late cabbage, ge@aons. followed by statistical processing of the results

Low + tomatoes, peas, capsicum, garlic, potatoes,

carrots. In leafy vegetables, nitrates accumulate mainly

in the stems, root system, and veins. Therefore, it is

better to use greens without stems, and remove th

cabbage stalk. In carrots, mosttbé nitrates accumulate

in the core, in cucumbers and radisireghe skin, in

zucchini and eggplasibh the stalk area, in beet®n both

sides [7]. Table 1. The composition of the environment for the
The problem of high nitrate content in vegetables, cultivation of activated sludge

fruits, meat, and dairy products is relevant for siss

3 Results and Discussion

®rhe results of measurements of nitrates in vegetables and
fruits purchased in the retail network of Ulan Bator
(Mongdia) are presented in table 1.

in different countries [8.1]. _Titllte | ,C"““ttry/ Mea;“red Stand-
The standards of nitrate content in food also differ for agprr'(c)gu:tr: m;mnﬁ;’:cg rer ;lag;‘lfé art*
different countries, for example, in the European Union, Banana Ecuador 13039 200

the norms of nitrate content in vegetable products ar€ g iaoes (in the .
regulated by the regulation EK Nr.1258/2011. Actiog middle) Mongolia 100730 250
to this document, the maximum allowable amount of ["potatoes (unde

nitrates in spinach is 3500 mg/kg, in head and leafl the skin) Mongolia 177°53 250
lettuce in the summer (from April 1 to September 30 Tomato Mongolia 20361 300
inclusive) 4000 mg/kg in protected soil products and Apple Russia 4814 60
3000 mg/kg in open ground products, in cimesalad Carrots (core) Mongolia 17954 250
(iceberg type) 2500 mg/kg in protected soil products and Carrots . «

2000 mg/kg in open ground products, in arugula in the| __(lower part) Mongolia 15446 250
summer 6000 mg/kg and in baby food 200 mg/kg. *-Russian standar@.3.2.107801

Neither cucumbers, nor tomatoes, nor green onions,
watermelons, melons and other vegetabhnd melons
contain nitrates in the European Union is not limite
Nitrates in vegetables are limited only in the Russian
Federation, Ukraine and Belarus [12]

The maximum permissible concentration (MPC) of
nitrates in vegetable products in various caestof the
world varies significantly. The Russian Federation has
the lowest MPC in comparison with foreign countries.
For example, the MPC of nitrates for table beet in the
Czech Republic is 3500 mg, in Austria, 3500 mg, in
USA 2 3600 mg in Holland2 4000mg at a rate of RF
1400 mg per 1 kg wet weight

Vegetables for resrch were taken by domestic
d producers (potatoes, carrots, apples), and bananas
" broughtfrom other countries (Ecuador).

Studies have shown that all vegetables and fruits
contain nitrates that meet the standard. In carrots, nitrate
concentrations were measd in different parts of the
plant, in the core and in the lower part. The
concentration of nitrates in the core was higher than in
the lower part of the carrot, which indicates an uneven
distribution of nitrates in different parts of the root crop.

Nitrate levels in potatoes were also measured under
the skin and closer to the core. The concentration of
nitrates was higher under the skin of the vegetable,
which also confirms the literary research.

2 Materials and methods The next object of research was vegetables and fruits
purchased in the retail chain of St. Petersburg (Russia).
Vegetables and fruits consumed by the residents ofThe measurement results are presented in table 2.
Russia and Mongolia and purchased in the retail chain of  The nitrate concentration in potatoes was measured
Ulan Bator and St. Petersburg were selected as the objecifter presoaking in clean tap water for 12 hours and
of the study. Th products were purchased by a local without pretreatment. Prsoaking reduced theitrate
manufacturer and brought from other countries, content by 5%
particularly China and Ecuador.

In the city of Ulan Bator, the following agricultural
products were studied: bananas, potatoes, tomatoes,
carrots, and apples.

In Russia, tk following test objects were selected:
sweet pepper, cucumber, banana, mandarin, potatoes,
persimmon, lemon. Nitrate levels were measured using
the SOEKS nitrate tester (Russia). Nittester SOEKS
is designed for express analysis of fresh fruit, vedesab
for nitrates. Nitrat content analysis is based on
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Table 2. Results of measurements of the level of nitrates in
products purchased in St. Petersburg (Russia)
. Country 1
Title . Measured
agricultural importer / value, Stan:l )
manufactur art [2]
products er mg/kg
Banana Ecuador “ 200
Potabes 3]
(pre-soaked in .
water for 12 Russia
250
hours)
Potatoes [4]
without Russia “ 250
processing
Tomato Russia 179 300
Cucumber
greenhouse Russia 230¢ 400 [5]
(core)
Cucumber [6]
greenhouse Russia “
(bottom) 400
Carrots (core) Russia “ 250
Carrot . “
(bottom) Russia 250 [7]
Sweet paper Israel ! 200 [8]
Apple Russia “25 60
Limon China 7322 60
Pear China “ 60
Tangerine China 88+26 60
Persimmon China 95+29 60
*-Russian standar2i3.2.107801

Measurements of nitrates in aumober greenhouse [9]
production Russia indicate an uneven distribution of
nitrates in the vegetable, as well as in carrots, in the core
of the accumulation of nitrates is higher than in other
parts of the plant.

The measurement of the nitrate content in lemons[1(]
and apples revealed an excess within the margin of error.

In tangerines and persimmons imported from China, the
excess of nitrates was found in 1.5 and 1.6 times.

The assessment of nitrate content in agricultural
products in both countries was carried outhe winter,
respectively, the decrease in the concentration of nitrates
in vegetables that are subject to storage occurred[ll]
naturally. It is known that as a result of storage, the
concentration of nitrates decreases [13]. For storage, as a
rule, late vaeties are chosen, which also contain less
nitrates.

[12]

4 Conclusions

The research of vegetables and fruits purchased in th?lS]
trade networks of Ulan Bator and St. Petersburg was
carried out.
Products purchased in the trade network of Ulan
Bator fully complywith the standards of nitrate content
in agricultural products.
Products purchased
Petersburg

in the retail chain of St.
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