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AHHOTaANUA

Beenenne. B nanHo# craThbe OyJeT MpeACTaBICH BCECTOPOHHHUN aHAIU3 HUTPATOB B MPOJIYKTaX MUTAHHS, UX BIMSHUS
HA 3/I0pOBBE YeIOBEKa, NCTOYHUKOB ITOCTYTUICHHS 1 METOZIOB CHIDKEHUS ITOTEHIINATBHBIX prcKoB. Llean uceaenoBanus
— MPOBECTH aHKETHPOBAHHE, NOJIYYUTh HOBBIE 3HAHUS IO TeMe, 00OOIIUTh U PAaCUIMPUTh MPEACTABICHUE O CBOMCTBAX
HUTPATOB, ONHUPAsCh Ha ompoc. MaTepuaja U MeToabl. B mccnemoBannu OB MCHOIB30BAH METOJ aHKETHPOBAHUS.
HUccnenoBanue nposeneHo ¢ 1 mo 14 mapra 2025 rojga Ha 0a3e CTyICHTOB eKaTepuHOYprckux By3oB: YIMY, YpdV,
YpI'QY, PITIITY, VpI'AY. B momoms ucciaenoBaHHIO OBIT CO3/aH OHNAWH — ompoc. Pe3ynbpTaThl aHKETHPOBAHUSA
0000IICHEI BHE 3aBHCHMOCTH OT TIOJa, BO3pacTa, STHHYCCKOH MpPHHAICKHOCTHA. [loydeHHBIC HaHHBIC OBLTH
peoOpa3oBaHbl B IMPOLIEHTHOM COOTHOIIEHUH. Pe3ysibTaThl. BOIBIIMHCTBO PECIIOHICHTOB UMEIOT 0a30BbIE 3HAHUSA O
HUTpaTaxX B MPOAYKTaX MHUTAHUSI, CUUTAIOT OYCHb BAYKHBIM TAaKHE ACIEKTHI, Kak: 0E30MacHOCTh NMPOIYKTOB, METOIBI
CHIDKEHHUS] HUTPATOB M MOTEHIMAIILHOE BJIMSIHUE HA 3[J0POBbE, CHCTEMAaTHYECKH M3Y4aloT MH(YOPMALIMIO O COAEpKaHUU
HUTPATOB B PA3NUYHBIX MPOAYKTaxX. VX OECHOKOSAT BOIPOCH BO3MOXKHOTO HETATHBHOTO BO3JIEHCTBHA HHUTPAaTOB Ha
OpraHu3M, a TaKKe CrocoObl MUHMMH3AIUU PUCKOB IpU ynoTpeOneHnn oBouied u ¢ppykroB. BeiBoabl. Heobxonmumo
0o0paTuTh BHUMAaHWE Ha IIOBBIIIEHHE HWH(OOPMUPOBAHHOCTH HACEICHHS O HHUTpaTax, pa3paboTaTh MHpaKTHUECKUE
PEKOMEHAAINH TI0 CHIDKEHHIO UX COACPIKaHUS B MPOJAYKTaX IMUTAHUS U MPOBECTH JOMOTHUTEIEHBIC TIPOCBETUTEIBECKUE
MEPOTIPUATHS TS pa3IMYHBIX BO3PACTHBIX TPYIIIL.

Ki1roueBble c10Ba: HUTPATHL, TPOAYKTHI ITUTAHS, aHKETHPOBaHHE, 0€30ITaCHOCTh MTUTAHUS, 370POBOE MUTAaHHUE, METOIBI
CHIDKEHUS] HUTPATOB, HCCIIEIOBAHNUE.
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Abstract

Introduction. This article presents a comprehensive analysis of nitrates in food products, including their impact on human
health, sources of intake, and strategies for mitigating potential risks. The aim of the study is to conduct a survey, obtain
new knowledge on the topic, generalize and expand the understanding of the properties of nitrates, based on the survey.
Material and methods. The study used the survey method. Data collection was conducted from March 1 to March 14,
2025, on the basis of students of Yekaterinburg universities: USMU, UrFU, USUE, RSPU, and UrGAU. An online survey
instrument was created to assist the study. Survey results were summarized regardless of gender, age, or ethnicity. The
obtained data were converted into percentage ratios. Results. Study findings inform basic knowledge of nitrates in food
products, consider aspects such as food safety, methods of reducing nitrates, and potential impacts on health. Systematic
study of nitrates in various food products is essential due to concerns about the possible negative impact of nitrates on the
body, as well as ways to minimize the risks when consuming vegetables and fruits. Conclusions. It is necessary to pay
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attention to raising public awareness of nitrates, develop practical recommendations for reducing their content in food
products, and conduct additional educational activities for different age groups.
Keywords: Nitrates, food products, questionnaires, food safety, healthy eating, methods of reducing nitrates, research.

INTRODUCTION

Nitrates in food products present a complex scientific challenge with potential implications
for human health. Multiple factors contribute to nitrate accumulation, including soil conditions,
cultivation methods, fertilizer application, and food processing techniques [4]. Genetic characteristics
of plants, environmental factors, and agricultural practices play a substantial role in determining
nitrate levels. Research findings suggest that nitrate issues affect approximately 60% of plant
products; in certain regions, this figure reaches 80%. Potential adverse impacts of excess nitrates on
human health can result in serious metabolic disorders. Studies indicate that 72% of the population
expresses concern regarding food safety issues. Therefore, comprehensive study of the nitrate
problem, development of methods for reducing nitrate content, and enhanced public awareness of
potential risks is of utmost importance. A scientific approach to this issue highlights research
relevance [1].

The aim of the study is to gain a better understanding of the properties of nitrates. The
intended outcome for using the questionnaire approach is data acquisition, which will enable
generalization and expansion of existing understanding. It is projected that this process will contribute
to the development of more effective strategies for controlling nitrates in food products.

MATERIAL AND METHODS

A questionnaire methodology informed the study. Data collection spanned from March 1 to
March 14, 2025, engaging students from Yekaterinburg universities: USMU, UrFU, USUE, RSPU,
and UrGAU. An online survey instrument facilitated the study. The study involved full — time
students, aged 18 to 21, studying at the specified universities in Yekaterinburg, who voluntarily
provided consent. The survey excluded part — time students, persons under 18 and over 21 years of
age, and students from other educational institutions who declined participation. Descriptive
statistical methods (quantitative and qualitative indicators) determined the results, with a 95%
confidence level. Microsoft Excel 2013 analyzed the results. Results were summarized irrespective
of gender, age (within the specified range), and ethnicity. The conversion of the obtained data
occurred into a percentage.

RESULTS

The investigation of nitrate awareness among students at Yekaterinburg universities indicated
varying awareness levels. A total of 83% of participants, comprising 45% fully aware and 38%
partially aware, report knowledge of nitrates. However, 17% of respondents lack any comprehension
of nitrates, pointing to the need for intensified educational efforts. Scientific articles (38%) and
specialized medical websites (31%) constitute the sources of information cited most frequently,
indicating a desire for reliable data. Simultaneously, television (20%) and social networks (11%) also
exert influence on the perception of the problem, emphasizing the importance of cultivating a critical
approach to information. For products, most participants identified green leafy vegetables (68%) and
beets (55%) as the primary sources of nitrates. However, a significant proportion erroneously
associated cucumbers (42%) and watermelons (35%) with high nitrate levels, indicating the need for
product — specific accurate information. Knowledge of methods for reducing nitrate levels varied.
For example, 75% of respondents have awareness of thorough washing, and 62% of heat treatment.
In comparison, only 40% are aware of soaking. Importantly, 15% of participants did not indicate any
awareness of methods to reduce nitrate load, which suggests that more education is necessary.
Concerns about nitrate health effects resulted among most respondents: 48% report significant
concern, while 37% report moderate concern. However, 25% report a lack of willingness to change,
highlighting the need for development of comprehensive educational arguments for raising awareness
of nitrates in food products among student youth.

DISCUSSION

This study of nitrate awareness among Yekaterinburg university students provides valuable
insights for public perception assessment and potential risks associated with nitrates. Although a
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significant majority of respondents assert awareness of nitrates, comprehension details, information
sources, and willingness to change dietary habits, raise concern. While total protection from the
harmful effects of nitrates may be unachievable, controlling nitrate amounts and reducing negative
impacts remains a reasonable goal. The presence of nitrates in plants results naturally as they source
nitrogen. Still, excessive increases prove highly undesirable, becoming toxic to plants. In general,
plants convert nitrates into proteins. An absence of harm occurred with bodies in receipt of acceptable
nitrate concentrations. However, nitrate conversion results during digestion following ingestion of
too many compounds. This process harms organisms. Also, increased nitrates, in addition to a direct
threat, reduce the amount of vitamins in foods. As vegetables and fruits reach peak nitrate
accumulation during the ripening period, unripe plants demonstrate as the most dangerous [3]. As
WHO determined, 5 mg/kg of human body weight comprises a harmless effect, an adult can receive
approximately 350 mg without health consequences. Exceeding safe levels then leads to health
conditions. Resultant of changed chemical composition in the blood comes a decrease in pressure and
liver dysfunction, causing a decline in mental and physical activity [2]. Nitrates facilitate the
development of harmful intestinal microflora, which leads to toxin entry in the body that produces
poisoning. With prolonged nitrate intake, the amount of iodine declines, which facilitates thyroid
diseases. Additionally, nitrates may relate to the occurrence of cancerous tumors [5].

CONCLUSION

This survey of Yekaterinburg university students assesses their information awareness levels
and consumer habits pertaining to nitrates within food products. The necessity of nitrogen —
containing compounds in food comes as they sustain protein, nucleic acid, ATP, and various
hormones. (insulin, adrenaline, glucagon, and thryoxin for examples.) Nitrates can show up in cell
amino acids. Through these results, one can determine the nitrogen contents. Also assessed daily
consumption and its effects, and its impact on safe or harmful results. For addressing nitrates, a
balanced approach results to best action. While key to security and efficiency in agriculture and food
production, one should remember to minimize health implications. Key steps to safety involve public
education, ecological farming measures, and maintaining appropriate methods for handling and
storing.
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