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Abstract

Vegetables are the most important source of nitrate in the human diet. The nitrate content is not the same in the plant.
Depending on the amount of nitrites, plant organs can be classified as follows: leaf (the largest amount) stem,
inflorescence root, tuber, fruit. One of the most important factors in determining the quality of vegetable products is the
content of nitrates and nitrites and the maximum permitted limits play an important role in human health.

It is well known that a high dietary intake of nitrates and nitrites may increase the risk of gastrointestinal cancer due to
the formation of carcinogenic chemicals known as N-nitroso compounds and the appearance in newborns of blue child
syndrome. This study assessed the concentrations of nitrates and nitrates in 5 varieties of tomatoes from organic and
the same 5 varieties from classical crops. The study showed that the amount of nitrates and nitrites in the tomato
varieties taken in the studio was within the limits according to the legislation in force.
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1. INTRODUCTION
Vegetables are essential for human health because they are true sources of vitamins, minerals and
biologically active substances (Petersen and Stoltze, 1999).
However, vegetables also contain nitrates and nitrites. Nitrate itself is relatively nontoxic, but its
metabolites - nitrites, are associated with methemoglobinemia. The nitrite can react with the amines,
resulting carcinogenic nitrosamines. Dietary exposure to nitrates and nitrites is becoming a serious
public health problem (Santamaria, 2006; Roila et al., 2018), due to the formation of nitrosamines,
leading to some acute and chronic toxicities.
Nitrate concentrations in vegetables depend on: light intensity, soil type, temperature, humidity,
frequency of plants in the field, vegetation period, harvest time, storage time and nitrogen source
(Tamme et al., 2006). The nitrogen fertilization and the light intensity are major factors that
influence the nitrate and nitrite content in vegetables (Gruda, 2005; Santamaria, 2006).
Both nitrates and nitrites are found naturally in the environment, being important nutrients for
plants. They are used as preservatives in some food products.
Due to the increased use of nitrogen fertilizers and manure in intensive agriculture, vegetables and
drinking water can contain high concentrations of nitrate (Reinink, 1991).
Vegetables represent approximately 70-90% of the total estimated dietary intake of nitrates.
The tomato crop is of particular importance throughout the world and has been recognized for a
long time as a dominant crop worldwide. After potato, the tomato is the second most popular
consumed vegetable (Petersen and Stoltze, 1999; Gruda, 2005).
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The tomato is a good source of folic acid, potassium and vitamins A, C and E, as well as lycopene
and phenolic compounds. There is ample evidence that the consumption of tomato fruits and related
foods plays a positive role in the prevention of diseases such as cardiovascular and chronic
degenerative diseases and age-related macular degeneration. Despite these valuable characteristics,
it is well known that the accumulation of nitrate in tomatoes varies depending on the harvest period
and exposure to the sun, on the level of natural nitrogen in the soil. Tomato is a climacteric fruit, so
the nitrite content may increase during storage, leading to some negative health problems after
human consumption (Santamaria, 2006). Compared to leafy vegetables, the NO2- concentration in
tomato is usually lower (Begum, 2019).

Therefore, the aim of this study was to develop a precise assessment, through a simple and
cost-effective method of quantifying the content of nitrites and nitrates in commonly consumed
vegetables.

2. MATERIALS AND METHODS

The nitrite levels in vegetables can increase during storage through the action of some bacteria
and/or the presence of nitrate reductase (Sanchez-Echaniz et al., 2001). When the samples are left at
room temperature or higher temperatures, the amounts of nitrites and nitrates can increase (Ziarati
and Mohammad-Makki, 2015). Therefore, in order to obtain the most conclusive results, the
vegetable samples were analyzed immediately after harvesting.

The fresh vegetable samples were harvested in July and September 2021. The number of treatments
performed on the two crops was relatively similar. In the ecological culture, five treatments were
applied (maceration and extract plants), while for the conventional culture, five treatments were
used with specific fungicide.

All chemicals used in this study were of analytical grade. Deionized water was used for the
preparation of all reagents and standard solutions and for sample extraction. The method used in the
research is the Griess method, widely used in the determination of nitrites and nitrates
(Arabin et al., 1999).

Ther vegetable samples are taken from classical culture and ecological culture, all tomato samples
being analyzed fresh. 5 g of the sample was weighed, over which 50 ml of 2% acetic acid was
added to extract nitrates and nitrites. For each variant studied, 3 determinations were made that
were analyzed statistic with the help of the Duncan test.

The dosage of nitrates was done by the spectrophotometric method using phenol 2,4 disulfonic acid
in a basic medium. Nitroderivatives have absorption maxima at 420 nm.

Nitrites were also determined spectrophotometrically, using the Griess reagent (from Redox). After
30 minutes, the measurements of the formed complex were performed, at 520 nm, using a
spectrophotometer.

3. RESULTS AND DISCUSSIONS

Vegetables are an important part of the diet of infants and children in general, so it is important to
know the amount of nitrites ingested through diets, because an excessive amount can cause various
diseases. In Romania, the maximum allowed level of nitrates from tomatoes grown in the field is up
to 150 mg/kg, while for crops grown in greenhouses and solariums, it is a maximum of 300 mg/kg.
(***Order no.1/3, 2002).

The results showed a significant difference in the influence of the culture system on the nitrate
content for the 5 tomato varieties studied. The synthesis of the experimental data is shown in figure
1. The highest amount of nitrates was recorded in variety B, both in the case of conventional culture
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(63.73 mg/kg) and in the case of organic culture (60.47 mg/kg ). The lowest content of nitrates was
obtained by variety D, being 49.40 mg/kg in the conventional culture and 46.07 mg/kg in the
organic culture. Regarding the influence of varieties on nitrate content, depending on the type of
culture, the results show significant differences in the case of varieties B, C and D and insignificant
in varieties A and E. As can be seen from figure 2, in ecological system were obtained the lowest
values of nitrate content in all 5 tomato varieties, between 46.07 mg/kg and 60.47 mg/kg, the
differences being significant for all 5 varieties. In the conventional culture, the highest amount of
nitrates was recorded in variety B (63.73 mg/kg), and the lowest amount was obtained in variety D
(49.40 mg/kq).

Culture system effect on nitrate content depending on Variety effect on nitrate content depending on culture
variety system

a a p a
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il —‘!!—Lj =i - Conventional Ecologic Variety main effect
u Variety A 56,36 50,77 53,57
Culture -
Variety A | Variety B | Variety C | Variety D | Variety E | system u Variety B 6373 60,47 62,10
main effect w Variety C 50,12 48,07 49,10
‘ u Conventional| 56,36 63,73 50,12 49,40 56,27 55,18 Variety D 49,40 46,07 47,73
l = Ecologic 50,77 60,47 48,07 46,07 55,57 52,19 u Variety E 56,27 55,57 55,92
m Conventional = Ecologic ® Variety A = VarietyB = VarietyC = Variety D = Variety E
Figure 1. The influence of culture system on the Figure 2. The influence of the variety on the nitrate
nitrate content, depending on variety content, depending on the culture system
Culture system effect on nitrites content depending on Variety effect on nitrites content depending on culture
variety system

. Conventional Ecologic Variety main effect

Culture ® Variety A 0,42 0,40 0,41

Variety A | Variety B | Variety C | Variety D | Variety E system = \Variety B 045 041 043
main effect . 4 d 4

= Variety C 0,36 034 0,35

u Conventional 0,42 0,45 0,36 0,32 0,37 0,38 Variety D 032 030 031

u Ecologic 0,40 0,41 0,34 0,30 0,37 0,36 = Variety E 0,37 0,37 0,37
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Figure 3. The influence of culture system on the Figure 4. The influence of the variety on the nitrites
nitrites content, depending on variety content, depending on the culture system

Regarding the nitrite content, the culture system had a significant influence on varieties A, B, C and
D and insignificant for variety E (Figure 3). The lowest nitrite content was obtained by variety D, of
0.30 mg/ kg, in ecological system, and the highest nitrite content was obtained by variety B (0.45
mg/kg), in conventional culture. Varieties influenced the nitrite content depending on the culture
system. In conventional culture, significant differences appear in the amount of nitrite in all studied
varieties. The highest amount was recorded in variety B (0.45 mg/kg), and the lowest in variety D
(0.32 mg/kg). In organic culture, significant differences appear only in varieties C, D and E and
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insignificant in cultivars A and B (Figure 4). The lowest amount of nitrites was recorded by variety
D (0.30 mg/kQ).

4, CONCLUSIONS

The results showed significant differences regarding the influence of the culture system on the nitrate content
for the 5 tomato varieties studied.

Regarding the influence of varieties on nitrate content, depending on the type of culture, the results show
significant differences in the case of varieties B, C, D and insignificant in varieties A and E.

Regarding the nitrite content, the conventional culture had a significant influence on only varieties C, D and
E and insignificant for variety A and B. The influence of the variety on the nitrite content was significant
only in the conventional culture.

All studied tomato varieties obtained the lowest values of nitrate and nitrite content in the organical culture
system.

The amounts of nitrites and nitrates found fall within the ranges allowed by the legislation of our country.
The quantities obtained are close to the minimum limits allowed by Romanian legislation. Similar data to
those obtained in our study regarding the content of nitrates and nitrates in tomato fruits were also obtained
by other researchers (Chan, 2015; Ali, Muhammad and Qadir, 2021).

The small amounts of nitrites and nitrates in tomatoes do not seem to cause problems for health, the larger
amount of nitrites being found in the water table, as other researchers have shown.
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