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[lepxasHe MidnpueMcmeo «Haykosuli UeHMp MPeeeHMUBHOI MOKCUKOMO2Ii, Xap4yosoi ma XiMiyHoi 6eareku
imeHi akademika J1.1. Medsedss Minicmepcmea oxopoHu 300poe's YkpaiHu», m. Kuis, YkpaiHa
2[lepxaeHa ycmaHosa «KiposoepadckKuti 06nacHul UeHmp KOHMpOIo ma npoginakmuku xgopo6 MO3
YkpaiHu», m. KponusHuubkul, YkpaiHa

AKTYA/IbHI MHTAHHA MOHITOPHHIY BMICTY
HITPATIB, HITPHTIB 1 HITPOCMO/YK
Y 0b EKTAX HABKO/HMLIHBOIO
CEPENOBHLLA

PE3IOME. 3abpydHeHHsi doeKinnisa Himpamamu, Himpumamu ma HimpocrosykamMu — akmyarsibHa npobrnema epoMadcbKo20
300pos’s 8 bacambox KpaiHax csimy. li nog’asyroms 3 posgumkom memaemoenobitemii y dimeli ma KaHUepPO2eHHOK JiEr.
Ocobrugo 8oHa cmocyembCs CirlbCbKUX pezioHie i3 deyeHmparizogaHUM 8000MocmadyaHHsIM ma 8 30Hax, wo nocmpaxaoasnu
8i0 8iliHu.

Mema. OuiHumu cyyacHuli cmaH MOHImopuHay emicmy Himpamis i Himpumig y numHit 80di, rpyHmax i npodyKmax xap4yseaH-
HA 8 YkpaiHi, susgumu pu3uku Ons 300p08’s ma 8U3Ha4yumu HarpsaMKu 800CKOHaNEeHHS HaujoHarmbHO20 3aKoHoOascmea 8io-
rogidHo 0o Hopm EC.

Memodu. lNpoaHanizosaHo pe3ynbmamu nabopamopHux docnioxeHs (2018—-2024 pp.) 06’'ekmie HaBKOMUWHL020 cepedosu-
wa ma xap4osux npodyKmie Ha emicm Himpamie, Himpumig i HIMPOCHOMYK 3 BUKOPUCMAHHAM CrIEKMpPOgHOMoMEeMpPUYHO20
memody 3 peakmusom [picca (3a JCTY ma ISO). [poaHanisogaHo HopmamugHy 6asy YkpaiHu ma nopieHsiHo 3 [Jupekmusamu
91/676/€EC, 98/83/€C, 2000/60/€C ma PeanameHmom (€C) Ne 1881/2006.

Pe3ynbmamu. BcmaroeneHo nidsuweHuti emicm Himpamig y numHiti 800i 3 Koo0s13ig | 8 0804ax 3aKpumoa2o rpyHmy, 3 nepe-
BULLEHHSAM 2ieieHIYHUX HopMmamueig, W0 rMog’sa3aHo 3 HadMIipHUM 8HECeHHsIM 0obpus i crnabkum koHmponem. Halbinsbwul
PU3UK 3aghikcogaHo ceped HeMOB/IIM i 8acimHUX Yyepes3 po3eUmok memeaemoaniobiHemii. BusigreHo HeomiKu y cucmemi MOHi-
MmopuHey ma npasogoMy peeyrnoeaHHi. BidcymHsi cucmema depxagHo20 06miKy 3axX80pto8aHb, M08’sI3aHuX i3 Himpamamu.
BucHoeku. Cucmema MoHimopuHay 8 YkpaiHi mompebye oHogneHHs, 2apMoHisauii wodo 3akoHodascmea €C, po3sumky 6io-
MOHIMOpPUHay, NOCUNeHHs1 Mixeidomyoi 83aemModii ma mexHidHoi 6a3u mabopamopill. HeobxidHo enposadumu iHmezposaHe
YrpasiHHS XiMIYHUMU pu3ukamu sIK Y MUPHUU 4ac, mak i 8 ymoeax Had3suyalHux cumyauid.

Knroyoei cnoea: Himpamu, Himpumu, HiImpOConyKu, MOHIMOopUHe 06 ekmie HaskoNUWHL020 cepedosulya, Memaemoasobi-
HeMIs.
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CURRENT ISSUES IN MONITORING NITRATE, NITRITE, AND NITRO COMPOUND
LEVELS IN ENVIRONMENTAL OBJECTS

Abstracts. Pollution of the environment by nitrates, nitrites, and nitro compounds is an urgent public health problem in many
countries around the world. It is associated with the development of methemoglobinemia in children and with carcinogenic
effects. This issue is particularly relevant for rural areas with decentralized water supply and in regions affected by war.

Aim. To assess the current state of monitoring nitrate and nitrite levels in drinking water, soils, and food products in Ukraine,
identify health risks, and determine directions for improving national legislation in line with EU standards.

Methods. The results of laboratory studies (2018-2024) of environmental objects and food products for nitrates, nitrites, and
nitro compounds were analyzed using a spectrophotometric method with the Griess reagent (according to DSTU and ISO stan-
dards). The regulatory framework of Ukraine was analyzed and compared with Directives 91/676/EEC, 98/83/EC, 2000/60/EC,
and Regulation (EU) No. 1881/2006.

Results. Elevated nitrate levels were found in drinking water from wells and in greenhouse-grown vegetables, exceeding
hygienic standards. This is linked to excessive fertilizer use and weak monitoring. The highest risk was identified among infants
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and pregnant women due to the development of methemoglobinemia. Gaps in the monitoring system and legal regulation were
revealed. There is no state system for tracking diseases associated with nitrates.

Conclusions. The monitoring system in Ukraine requires updating, harmonization with EU legislation, development of biomon-
itoring, strengthening interagency cooperation, and enhancement of laboratory technical capacity. Integrated chemical risk
management should be implemented both in peacetime and during emergencies.

Keywords: nitrates, nitrites, nitro compounds, environmental monitoring, methemoglobinemia.

Bctyn. MNpobnema HiTpaTtHoro 3abpynHeHHs1 Haby-
Bae BCe BinbLUOi aKkTyanbHOCTi Yepe3 nocTiHe 36inb-
LUEHHS KINbKOCTi Ta LWBMAKOCTI Kpyroobiry HiTpaTHOro
a30Ty B HABKOMMULIHbOMY CEpeoBWLLi, 3pOCTae MOro
BMMMB Ha NPUPOAHI CUCTEMU Ta MOXMUBOCTI akyMynsi-
Uil HiTpaTiB Yy NpOAyKTax POCMAUHHULTBA, B OpraHi3mi
niogeit Ta TBapuH [1, 2].

B ymoBax noBHomacluTabHoOi BiliCbkOBOI arpecii
pocincekoi eaepauii npotu YkpaiHu ekonoriyHa
cuTyauis B 6araTbox perioHax Aepxasu, 0CobnMBo Ha
TMYaACOBO OKYMOBaHMX i NPUPPOHTOBUX TEPUTOPISIX,
KpuTuyHO noripwunacsa. OguH i3 Han3arpo3nuBiLLIMX
HacnigkiB — Ue ycknagHeHHst abo NMOBHE MPUMMHEHHS
€KOIOriyHOro MOHITOPUHTY, 30Kpema 3a BMICTOM HiTpa-
TiB, HITPUTIB Ta HITPOCMONYK Y BOAHWX Jxepenax, I'pyH-
Tax i NpoAykTax xapyyBaHHsi. MacwTabHi pyinHyBaHHS
iHpacTPyKTypM LEHTPani3oBaHOro BOZOMOCTAYaHHS
3MyCUNU  MIMbAOHU TPOMAZsSH BUKOPUCTOBYBATU
[eLeHTpani3oBaHi Jxepena — KpUHWLI Ta CBEPANOBU-
HW, fe Boda Moxe OyTu 3abpyaHeHa Hitpatamu. Okpim
focTyny ans 9,6 MnH HaceneHHs YkpaiHu 4o BOAONOC-
TayaHHsl, 3acobiB caHiTapii Ta ririeHu, BillHa ycknagHu-
na KOHTPOMb LLe 1 3a TakuMu npoLecamiu: 3acTocyBaH-
Hs1 OOPUB, NECTULIMAIB NPY BEAEHHI CiNlbCbKOro rocrno-
[apcTBa; ynpasniHHA CTiIYHAMW BOLAMU; NpaBUIIbHE
MOBOKEHHS 3 BiAXo4amu, Lo € KMoYOBUMU 3aX04amMu
nonepemXeHHs1 HITpaTHOro 3abpyaHeHHs [3, 4].

AKTyanbHiCTb npobnemu HiTpaTHOrO 3abpyaHeHHS!
00OyMOBfIeHa KOMMMEKCHAM PU3MKOM NSt 300POB’S
HaceneHHs, 3okpema Hanbinblw Bpasnueux rpyn. Lle
CTOCYETLCA AiTel paHHbOrO Biky, BariTHUX XIiHOK, 0Ci6 3
XPOHIYHUMM 3aXBOPIOBAHHAMM, a CaMe PO3BUTKOM
BOAHO-HITPaTHOI METreMornoGiHeMii, XpOHIYHUM BMNAK-
BOM HITpaTiB i HITPUTIB, NOB'A3aHUM i3 KaHLIEPOreHHUM
noTeHLianom Ta eHAOKPUHHUMU nopyLueHHamu. Came
Ui dhakTn CNoHyKalTb A0 34IMCHEHHSI MOHITOPUHIY 3a
CTaHOM Mi3eMHMX Ta MOBEPXHEBUX XXepen BOAONoCc-
TayaHHsl, 'PYHTIB Ha CTYNiHb 3a0pyaHEHHs!, NPOBEAeH-
Hs1 JocnigKeHb 3a0pyAHEHOCTI XapyoBMX NPOZYKTIB Ta
MUTHOI BOAM HiTpaTamu, BUBYEHHSI MOMYMSALUiHOMO Ta
iHAMBIZYyanbHOrO pU3uKIB NS 300POB’SA Bid (hakTUYHO-
0 HaAXOMKEHHS HITpaTiB 4O OpraHiaMy nioguHu, Bpa-
XOBYHOYM BiKOBY YyTNMBICTb [5, 6].

Meta. OUiHNTM Cy4acHWU CTaH MOHITOPUHTY BMICTY
HITpaTIB | HITPUTIB Yy NUTHIN BOAI, rPyHTax i NPoAyKTax
XapyyBaHHs B YKpaiHi, BUSIBUTU PU3MKM ANS 300POB’S
Ta BW3HAYUTW HanNpsIMKW BLOCKOHANEHHS HaLioHanb-
HOro 3aKOHOAABCTBa BiANoOBiAHO A0 HopM E€C.

Metoau. MNpoaHanizoBaHo pesynsTat nabopartop-
HUX gocnigpxeHb (2018-2024 pp.) 06’exTiB JOBKINNS Ta
XapyoBUX NPOAYKTIB HA BMICT HITPaTiB, HITPUTIB i HIT-

Introduction. The problem of nitrate pollution is
becoming increasingly relevant due to the continuous
growth in both the quantity and the rate of nitrate nitro-
gen circulation in the environment. This increases its
impact on natural systems and the potential for nitrate
accumulation in crop products, as well as in the bodies
of humans and animals [1, 2].

Under conditions of full-scale military aggression by
the Russian Federation against Ukraine, the ecological
situation in many regions of the country — especially in
temporarily occupied and frontline territories — has
critically worsened. One of the most threatening conse-
quences is the complication or complete cessation of
environmental monitoring, including monitoring of
nitrates, nitrites, and nitro compounds in water
sources, soils, and food products. Widespread destruc-
tion of centralized water supply infrastructure has
forced millions of citizens to rely on decentralized
sources, such as wells and boreholes, where water
may be contaminated with nitrates. Beyond limiting
access for 9.6 million people in Ukraine to water sup-
ply, sanitation, and hygiene services, the war has also
complicated monitoring of key processes that prevent
nitrate pollution: the use of fertilizers and pesticides in
agriculture, wastewater management, and proper
waste handling [3, 4].

The relevance of the nitrate pollution problem is
determined by the complex health risks for the popula-
tion, particularly for the most vulnerable groups. This
concerns young children, pregnant women, and indi-
viduals with chronic diseases, including the develop-
ment of water-nitrate  methemoglobinemia, chronic
exposure to nitrates and nitrites with associated car-
cinogenic potential, and endocrine disorders. These
factors underline the need for monitoring of under-
ground and surface water sources, soils for contamina-
tion levels, research on nitrate pollution in food prod-
ucts and drinking water, and the assessment of popu-
lation- and individual-level health risks from actual
nitrate intake, taking into account age-related sensitiv-
ity [5, 6].

Aim. To assess the current state of monitoring of
nitrates and nitrites in drinking water, soils, and food
products in Ukraine, identify health risks, and deter-
mine directions for improving national legislation in line
with EU standards.
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POCMONyK 3 BUKOPUCTAHHAM CNEKTPOOTOMETPUYHOTO
metogy 3 peaktmeom [picca (3a ACTY T1a ISO).
3piicHeHo aHania HopmaTuBHOI 6asu YkpaiHu Ta
nopieHsHO 3 [upektvBamn 91/676/€EC, 98/83/€C,
2000/60/€C Ta PernamexTom (€C) Ne 1881/2006.

JocnigxeHHs BUKOHaHI BiAnoBigHO [0 nnaHy HayKo-
BO-OOCMiAHOI poboTu [epxaBHOro nignpuemMmcTaa
«HaykoBWI LLeHTp NPEBEHTUBHOI TOKCUMKOMNOTil, Xap4o-
BOI Ta ximiuyHoI 6e3neku imeHi akagemika J1.I. Megseas
MiHicTepcTBa OXOpOHM 300pOB'S YkpaiHuy» (Oepxa.-
HUI peecTpalintnin Homep — 0123U102087) 3a kowwTu
nignpuemcTea i cxeaneHi Komicieto 3 nutaHb €TUKu
MeAUYHMX Ta BioNoriYHMX JOCHIMKEHD.

Pe3ynstatn Ta 06roBopeHHA. MOHITOPWHT BMICTY
HITpaTiB y HaBKOMWLUIHLOMY CepefoBuLli B €Bpone-
cbkomy Cotosi (EC) € komnnekcHUM i GaraTopiBHEBUM
MPOLIECOM, LLO OXONSIOE Pi3HOMAHITHI acnekTu ekomno-
riYHOro Harnagy Ta peryntoBaHHs 3 METO0 3anobiraHHs
3abpyaHEHHI0 BOOHMX Ta [PYHTOBMX pecypciB. [Ons
KOHTpOn Lporo npouecy €C peanisye KOMMIEKCHY
noniTuky, Bkmtovatoum [Avpektuey Pagn 91/676/€EC
Big 12 rpyaHs 1991 poky, cnpsiMoBaHy Ha 3anobiraHHs
3abpydHeHHs Bof HiTpaTamu i3 cinbcbkorocnogap-
cbkux mkepen [7]. [okymeHT 3000B’si3ye OepxaBu-
unexn €C igeHTUdIKyBaTW «30HM, BPA3nuBi O HiTpaT-
Horo 3abpyaHeHHs» (NVZ), oe koHUeHTpauis HiTpaTiB y
Bogi nepesulye 50 Mr/n, Ta BNpoBagXKyBaTu Nporpamm
ain. Ui nporpamu BkntoYatoTb 06MeXeHHs! Ha BHECEHHS!
a30THMX fobpmB (He Ginblwe 170 kr a3oTy Ha rekTap
LLIOPIYHO), CE30HHI OOMEXEHHS, @ TaKOX 3aXOAy LLOoA0
30epiraHHsl rHo Ta 3anobiraHHs eposii. OupekTuea
BBaXXAETbCS1 OCHOBOMO HiTpaTHOI nonitukn B €C i 3pas-
KOM AN19 rapMOHi3aLii yKpaiHCbKOro 3aKOHOAAaBCTBa Y
cchepi 0xopoHU BOA.

CborogHi [itoTb HACTYMHi AMPEKTUBY Ta PernaMeHTy
€C y cdepi MOHITOPUHrY Ta perynoBaHHS BMICTY HiT-
paTiB B 00’ekTax HaBKOMMLLIHBOTO CEPEeAOBULLa:

« [OunpektBa 2006/118/€C Esponelicbkoro [lap-
nameHTy Ta Pagu Big 12 rpyaHsa 2006 poky npo 3axuct
Mig3emMHUX BOA Bif 3abpyaHEHHS Ta MNOTipLEeHHSs
(Directive 2006/118/EC on the protection of groundwa-
ter against pollution and deterioration) € ogHuMm i3 knto-
YOBMX HOPMAaTUBHUX JOKYMEHTIB Y cdhepi OXOPOHU BOA-
Hux pecypcis €C [8]. BoHa BCTAHOBMIOE KpUTEPIi OLLiH-
KI SIKOCTi MiA3EMHMX BOZ, 30KPEMa rpaHuyHi 3Ha4YEHHs!
BMICTY 3a0pyQHIOUMX PEYOBMH, BKITOYAKUM HIiTpaTy,
Ta 3000B’s13ye AepXKaBu-yneHn 3MiCHIOBaTU perynsp-
HUA MOHITOPWHN, BUSIBNSATW TEHAEHUiT 4O NOripLUEHHSs
CTaHy BOA i BXvBaTV 3axogu Ansa 3anobiraHHa abo
3MEHLLIEHHSI aHTPOMOTEHHOrO BMMBY Ha NiA3eMHi BOAMW.

« Oupektnea Pagn 98/83/€C Big 3 nuctonaga 1998
POKY MPO SKICTb BOAM, MPU3HAYEHOI ANS CMOXMUBAHHS
noguHoto (Council Directive 98/83/EC of 3 November
1998 on the quality of water intended for human con-
sumption), sika BCTaHOBMIE CTaHAAPTW SKOCTi BOAM,
BKMIOYAK0YM rpaHUYHUI piBeHb HITpaTiB y NUTHIK BOAi,
SKWA He NOBMHEH nepesuwyBaTtn 50 mr/n; BuCyBae
000B’s13K0BI BUMOTM [0 AepaB-yneHiB €C woao MoHi-

Materials and Methods. The results of laboratory
studies (2018-2024) of environmental objects and food
products for nitrates, nitrites, and nitro compounds
were analyzed using the Griess reagent-based spec-
trophotometric method (according to DSTU and ISO
standards). The Ukrainian regulatory framework was
analyzed and compared with Directives 91/676/EEC,
98/83/EC, 2000/60/EC, and Regulation (EU) No.
1881/2006.

The research was conducted according to the
research plan of the State Enterprise Research Center
of Preventive Toxicology, Food and Chemical Safety
named after Academician L.|. Medved of the Ministry of
Health of Ukraine (state registration number -
0123U102087), funded by the enterprise, and
approved by the Commission on Ethics in Medical and
Biological Research.

Results and Discussion. Monitoring nitrate content
in the environment within the European Union (EU) is
a comprehensive, multi-level process that covers vari-
ous aspects of environmental oversight and regulation
to prevent contamination of water and soil resources.
To manage this process, the EU implements a compre-
hensive policy, including Council Directive 91/676/EEC
of 12 December 1991 concerning the protection of
waters against pollution caused by nitrates from agri-
cultural sources [7]. This directive obliges EU member
states to identify “nitrate vulnerable zones” (NVZs),
where nitrate concentrations in water exceed 50 mgl/l,
and to implement action programs. These programs
include limits on nitrogen fertilizer application (no more
than 170 kg of nitrogen per hectare per year), seasonal
restrictions, as well as measures for manure storage
and erosion prevention. The directive is considered the
foundation of EU nitrate policy and serves as a model
for harmonizing Ukrainian water protection legislation.

Currently, the following EU directives and regulations
govern monitoring and controlling nitrate levels in envi-
ronmental objects:

* Directive 2006/118/EC on the protection of ground-
water against pollution and deterioration is a key regu-
latory document in the EU water resource protection
[8]. It sets criteria for assessing groundwater quality,
including maximum allowable levels of pollutants such
as nitrates, and requires member states to conduct
regular monitoring, identify trends of deterioration, and
take measures to prevent or reduce anthropogenic
impacts on groundwater.

+ Council Directive 98/83/EC of 3 November 1998 on
the quality of water intended for human consumption
establishes water quality standards, including a maxi-
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TOPUHIY SIKOCTi MUTHOT Boaw Ta 3abeaneyeHHs ii Bigno-
BiAHOCTi ;O BCTAHOBMEHWX CTaHAAPTIB.

» [OupektnBa 2000/60/€C €Eponelicbkoro [Mapna-
MeHTy Ta Pagu Big 23 xoBTHa 2000 poky BCTAHOBIOE
ocHoBy Ans it CniToBapucTBa y cdepi BogHoi noni-
Tnkn (Directive 2000/60/EC of the European
Parliament and of the Council of 23 October 2000
establishing a framework for Community action in the
field of water policy) — PamkoBa BogHa avpektusa [9].
[i MeTa — pocsrHeHHs "noBporo cTaHy" BCix NOBEpXHe-
BUX i MiA3€MHUX BOA LLNSXOM IHTErPOBAHOIO ynpasniH-
Hs1 32 6aceiHOBMM MPUHLMMNOM, PErynspHOro MOHITO-
PUHIY Ta BMPOBa[PKEHHS MNAHIB yNpaBmiHHA PiYKOBU-
mun 6acertHamu. [JokyMeHT 3000B’s13ye AepKaBu-4NeHM
BXMBATW KOMMIEKCHWUX 3axO4iB ANS 3MEHLUEHHS
3abpyaHeHHs, 30kpema HiTpatamu, Ta 3abeanevysary
cTane BUKOPWUCTaHHS BOAHUX PECYPCIB.

* PernamenT Kowmicii (€C) Ne 1881/2006 Big 19 rpya-
Ha 2006 poKy BCTaHOBMIOE MaKCUMaribHi PiBHI NEBHUX
3abpyaHI04MX PEYOBUH y Xap4oBux npogykTax (Com-
mission Regulation (EC) No 1881/2006 of 19 Decem-
ber 2006 setting maximum levels for certain contami-
nants in foodstuffs), BcTaHOBMNOE MakcUmanbHi PiBHi
3a0pyHIOI0YMX PEYOBMH Y Xap4OBUX NPOAYKTaX, BKIHO-
vatoum Hitpatu [10]. Lieit PernameHT 30060B's13ye aep-
XaBW-YreHN NPOBOAWTU PETYNSAPHUA MOHITOPUHT LIUX
rokasHUKiB i nosigomnaTtu gadi oo EFSA.

+ Pernament (EC) Ne 1333/2008 E€sponeicbkoro
MapnameHTy Ta Pagu Big 16 rpyaHs 2008 poky wono
xapuyoBux fobasok (Regulation (EC) No 1333/2008 of
the European Parliament and of the Council of 16 De-
cember 2008 on food additives) peryntoe BukopucTaH-
HS1 Xap4oBUX J0DOaBOK, BKIHOYAKYM HITPATW Ta HITPUTK
(E 249 (HiTpuT Kanito), E250 (HiTput Hatpio), E 251
(HiTpaT Hatpito) Ta E 252 (HiTpaT Kanito)), Aki 3acTtoco-
BYIOTbCS K KOHCEPBAHTU B M'ACHUX i OESKUX iHLIMX
MpOAYyKTax, BCTAHOBMIOE MaKCUMMasbHO [JOMYyCTUMI
PIBHI BUKOPUCTAHHSA HITPaTiB Y XapyoBUX MPOAYKTaX,
abu 3MeHLWNTM pusnkn ans 3gopos's [11].

Y 2023 poui BHeCeHO iCTOTHi 3MiHM A0 PernameHTy
(EC) Ne1333/2008 3rigHo 3 PernameHtom (E€C)
Ne 2023/2108 [12]. Tak, OHOBNEHO JONYCTUMI PiBHI HiT-
patis (E 251, E 252) i HiTpuTti (E 249, E 250) y m'sic-
HUX, PUOHMX Ta MOMIOYHMX NPOAYKTaX Ha OCHOBI HOBMX
BUcHOBKIB EFSA 1000 YTBOpPEHHSI KaHLEepOreHHmx
N-HiTpO30ocnonyk. HoBi HopmaTMBM BpPaxoBYOTb
3anunLLKOBI piBHI 40OaBOK, NepeadayaroTb 00UNCIIEHHS
o3 Ak ioHiB NO,~/ NO, ™ i BipoBapKytoTbCs NoeTanHo
[0 2025-2027 poky.

* PexomeHpaLii €Bponeiicbkoro areHTcTBa 3 besne-
ku xapyoBux npogyktis (EFSA) [13, 14]. EFSA pery-
nsipHO Nyonikye pekomMenzauii Ta HayKoBi OLiHKW LLOA0
BMNMBY HITpaTiB Ha 3popos’s. Hanpuknag, y 2017 poui
ony6nikoBaHO HayKoBY AYMKY LLOAO BMSIMBY OIETUYHMX
HiTpaTiB Ha 300POB’A, L0 BPaxoBYye HOBI JOCMIAXEHHS
Ta JaHi Npo pU3UK YyTBOPEHHS HITPO3aMiHIB.

Mopsipok 3AiNCHEHHA MOHITOPUHry Ta npouecy
peryntoBaHHA BMiCTYy HiTpaTiB y €Bponi. [1ns 3a6e3-

mum nitrate concentration in drinking water of 50 mg/I.
It imposes mandatory obligations on EU member
states to monitor drinking water quality and ensure
compliance with established standards.

* Directive 2000/60/EC of the European Parliament
and of the Council of 23 October 2000 establishing a
framework for Community action in the field of water
policy, or the Water Framework Directive [9], aims to
achieve “good status” for all surface and groundwater
through integrated river basin management, regular
monitoring, and implementation of river basin manage-
ment plans. It requires member states to take compre-
hensive measures to reduce pollution, including from
nitrates, and to ensure the sustainable use of water
resources.

+ Commission Regulation (EC) No 1881/2006 of 19
December 2006 setting maximum levels for certain
contaminants in foodstuffs establishes maximum cont-
aminant levels in food products, including nitrates [10].
It obliges member states to conduct regular monitoring
and report data to the EFSA.

» Regulation (EC) No 1333/2008 of the European
Parliament and of the Council of 16 December 2008 on
food additives regulates the use of food additives,
including nitrates and nitrites (E 249 potassium nitrite,
E 250 sodium nitrite, E 251 sodium nitrate, and E 252
potassium nitrate), which are used as preservatives in
meat and some other products. It sets maximum allow-
able levels of nitrates in food products to reduce health
risks [11].

In 2023, significant amendments were made to
Regulation (EC) No 1333/2008 according to
Regulation (EU) No 2023/2108 [12]. The permissible
levels of nitrates (E 251, E 252) and nitrites (E 249, E
250) in meat, fish, and dairy products were updated
based on EFSA's new findings regarding the formation
of carcinogenic N-nitroso compounds. The new stan-
dards consider residual additive levels, calculate doses
as NO,;=/NO,~ions, and are being implemented grad-
ually from 2025 to 2027.

+ Recommendations of the European Food Safety
Authority (EFSA) [13, 14]. EFSA regularly publishes
recommendations and scientific assessments of the
health impact of nitrates. For instance, in 2017, it
issued a scientific opinion on the effects of dietary
nitrates on health, taking into account new research
and data on the risk of nitrosamine formation.

Procedures for monitoring and regulating nitrate
content in Europe. To ensure compliance with the
aforementioned regulations and directives, EU mem-
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MEeYeHHs BUKOHAHHS BHLLE3a3HA4YeHNX PernameHTiB Ta
OVPEKTUB KpaiHW-YNeHn BNpOBafKYOTb HaLiOHamNbHi
nporpamy MOHITOPVHTY HITPaTIB Yy Xap4OBMX NPOdyKTax
i BOZi, BAKOPUCTOBYOUM CyvacHi TexHonorii ansa 3abes-
MEYEHHs1 OTPMMaHHs Hopm EC. €Bponeicbka KOMiCist
Ta EFSA KOHTPOMIOTL BUKOHAHHS LiX BUMOT Ta Mpo-
BOOATb nepeBipku. [JepxaBu-uneHn €C 3000B'A3aHi
perynspHo 3BiTyBaTU nepes €BPONECHKOI KOMICIED
Npo pe3ynbTaTi MOHITOPUHIY PIBHSA HITPaTiB Y HaBKoO-
NUIHBOMY CcepefoBuLLi. €Bponeiicbka KoMicis BUKO-
PUCTOBYE Ui JaHi ANS OUIHKW BUKOHaHHA [upekTusu
Npo HiTpat Ta PaMKOBOI BOAHOI AMPEKTUBM, a TaKoX
ANSi OHOBMNEHHS MOMITWKM Ta PEryntoBaHHs y BUNagKy
BYHUKHEHHS HOBWMX 3arpoa3.

Takum YmHOM, HopmaTmBHa 6asa B €C Lwoao BMICTY
HITpaTiB € KOMMIEKCHOIO | OXONSTOE SK NPOAYKTM Xapuy-
BaHHS4, TaK i CiflbCbKOrocnogapchbKy OisifbHICTb, 30Kpe-
mMa [obpviBa, BOAHI pecypcy Ta Xap4oBi J06aBku.

MOoHiTOpWHr HiTpaTiB B YkpaiHi NpOBOANTLCA HA OCHO-
Bi HaLiOHaIbHMX EKOMOTiYHMX Nporpam Ta HOPMaTUBHIMX
[JOKYMEHTIB, L0 PeryroTb BMICT HITPaTIB y BOZI, IPYHTI
Ta npogykTax xapyyBaHHsi. [MogibHo 4o €Bponelicbkoro
Cotosy YkpaiHa 30cepepkeHa Ha 3HVKEHHI HEraTMBHOIO
BMMMBY CiNbCbKOrOCMOAAPCLKOI AiSNbHOCTI Ha HaBKo-
NWLLHE CepefoByLLe, 30KpeEMA Ha KOHTPOMb Hap BMKO-
PUCTaHHSM a30THUX JOOpWB Ta YNpPaBMiHHA CTiYHUMM
Bogamu. [poTe, xoua B YkpaiHi peanisyroTbCs BianoBia-
Hi 3axoau, piBEHb KOHTPOIIO Ta BNPOBAKEHHS Nporpam
MOHITOPWHIY € MEHLL PO3BUHEHUM, HiX Y EC.

MOHITOPWHI | KOHTPOMb BMICTY HIiTpaTiB B YKpaiHi
PErynioeTbCs 3aKOHOAABYMMU akTamMmn Ta HOpMaTVBHU-
MW [OKYMEHTamu:

+ 3akoH YkpaiHu «[1p0o OXOpPOHY HaBKOMULLHBLOTO
npupoaHoro cepeposumway Big 25.06.1991 Ne 1264-
XIl, Aknin BU3HA4Ya€e OCHOBM EKONOTIYHOT NOMITUKK Aep-
XaBW, BKITOYAKOYM 3aXMCT BOLHWX PECYPCIB Ta I'PYHTIB
Bi 3abpyaHeHHs [15].

+ 3akoH Ykpainn «[lpo OXOopoHy aTMocepHoro
nosiTpsi» Big 16.10.1992 Ne 2707-XIl, skuii BU3Ha4ae
3ax04M LLOAO0 KOHTPONHO 3a 3abpyaHEHHSIM MOBITPS, K
TakOX MOXYTb BMAMBATW Ha piBeHb HIiTpaTiB yepes
atmoccepHi onagm [16].

* 3aKoH YkpaiHu «[1po nuTHY Body, NUTHe BOZOMOC-
TayaHHs1 Ta BogoBiaBeneHHs» Ne2047-VIII (2047-19)
Big 18.05.2017, i3 3miHamu sKi aganTylTb Woro Ao
Oupekten Pagn 98/83/€C Big 3 nuctonaga 1998
POKY MPO SIKICTb BOAM, MPU3HAYEHOI ANS CMOXMUBAHHS
noguHoto. 3akoH Ne2047 VI (2017) € cdyHpamen-
TanbHOK MPaBoBOK 0a30K NSt MOHITOPUHIY SAKOCTI
MUTHOT BOAM B YKpaiHi — 5K LeHTPanisoBaHnx Mepex,
TaK i geueHTpanisoBaHux mkepen. BiH BcTaHoBntoe
CTaHAapTW, MOHITOPUHIOBI MeXaHi3Mu (30Kpema Ximiy-
HOTO aHanisy BOAM Ha HasBHICTb HITPaTiB/HITPUTIB),
MpO30piCTb Neper, CNoXMBadYeM Ta iHCTPYMEHTU Aep-
XXaBHOI MiATPUMKM OHOBREHHS IHPPACTPYKTYpU Bigno-
BigHO Ao cTaHgaptie €C [17].

* TocTaHoBa KabiHeTy MiHicTpiB Ykpainu Big 19
BepecHss 2018 Ne758 «[po 3atBepoxeHHs [lopsaky

ber states implement national nitrate monitoring pro-
grams for food products and water, employing modern
technologies to meet EU standards. The European
Commission and EFSA oversee compliance and con-
duct inspections. Member states are required to report
regularly to the European Commission on the results of
nitrate monitoring in the environment. The European
Commission uses this data to assess compliance with
the Nitrates Directive and the Water Framework
Directive, and to update policies and regulations in
response to emerging threats.

Thus, the EU regulatory framework for nitrate con-
tent is comprehensive and covers food products, agri-
cultural activities, including fertilizers, water resources,
and food additives.

Nitrate monitoring in Ukraine is carried out based on
national environmental programs and regulatory docu-
ments that govern nitrate levels in water, soil, and food
products. Similar to the European Union, Ukraine focus-
es on reducing the negative impact of agricultural activ-
ities on the environment, particularly controlling the use
of nitrogen fertilizers and managing wastewater.
However, although corresponding measures are imple-
mented, the level of control and the implementation of
monitoring programs are less developed than in the EU.

Monitoring and control of nitrate content in Ukraine
are regulated by legislative acts and normative docu-
ments:

« Law of Ukraine on environmental protection
(25 June 1991, No. 1264-XII), which establishes the
fundamentals of the state’s environmental policy,
including the protection of water resources and soils
from pollution [15].

« Law of Ukraine on atmospheric air protection
(16 October 1992, No. 2707-XIl), which defines mea-
sures to control air pollution, which can also affect
nitrate levels through atmospheric deposition [16].

« Law of Ukraine on drinking water, drinking water
supply, and wastewater (No. 2047-VIIl, 18 May 2017),
with amendments adapting it to Council Directive
98/83/EC on the quality of water intended for human
consumption. Law No. 2047-VIIl serves as the funda-
mental legal basis for monitoring drinking water quality
in Ukraine, covering both centralized networks and
decentralized sources. It establishes standards, moni-
toring mechanisms (including chemical analysis for
nitrates/nitrites), transparency for consumers, and
tools for state-supported infrastructure upgrades in
accordance with EU standards [17].

+ Resolution of the Cabinet of Ministers of Ukraine
No. 758 (19 September 2018, on the approval of the

1
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30iNCHEHHA OepXXaBHOrO MOHITOPUHIY BOAY, sika rap-
MOHI3ye MOHITOPUHr BOA4 3 Hopmamu [upektusu
2000/60/€C €Esponeicbkoro MNMapnameHTy i Pagu Big
23 xoBTHa 2000 poky (PamkoBa BogHa AMpeKTMBa)
[18]. MoctaHoBa KMY Ne758 (2018) BcTtaHoBuna
CyyacHy Mofenb [epXaBHOr0 MOHITOPUHTY BOZ B
YKpaiHi, Wwo Bignosigae BogHii paMKOBIN AMPEKTUBI
€C (Water Framework Directive — WFD): Tpn Tunm
MOHITOPUWHIY 32 BacenHOBMM MPUHLMNOM, 0B0B’sI3K0-
BWI aHani3 NpiopuTeTHUX 3abpyaHIOBaYiB (BKM0Ya0Um
HITPATU/HITPUTK), YiTKi LMK 30MPaHHS JaHKX Ta Kna-
cudpikauii cTaHy Bog, Wwo 3abeanevye iHHOPMOBaHICTb
Ta OCHOBY AJ11 aHani3y TeHAEHL 3a0pyaHEHHS.

OCHOBHUM YMHHWUM HOPMATWBHWUM LOKYMEHTOM LLOAO
skocTi nuTHoi Boan € ACanMiH 2.2.4-171-10 «lirieHiyHi
BMMOIM 4O BOAW MUTHOI, NPU3HAYEHOI AN CNOXMBAHHS
MIOOMHOOY, 3aTBepmKkeHnin Hakazom MO3 Ykpainu Big
12 TpaBHsa 2010 poky Ne 400 Ta 3apeecTpoBaHui B
MinicTepctsi tocTuuii Ykpainm 1 nunua 2010 poky 3a
Ne 452/1774 [19]. Lleit BOKYMEHT BCTaHOBMOE 060B'A3-
KOBI FirieHiYHi BMMOrM [0 BCiX [Kepen NUTHOI Boaw
(ueHTpanisoBaHWX, komnogssie, GoBeTiB, hacoBaHOi),
BKIOYHO 3 XiMiYHOW Be3neyHicTio Boaw, KOHTPOMEM 3a
HiTpaTamu (<50 mr/n) Ta Hitputamu (< 3,3 mr/n), caHi-
TapHuM 0OCnyroByBaHHSIM mxepen i nabopaTopHuM
MOHITOPUHIOM.

3 METOK KOHTPOMIO BMICTY HITpaTiB Ta HIiTpUTIB Y
MUTHI BOAi Oy BCTAHOBIEHI X FPAHUYHO JOMNYCTUMI
koHueHTpaii (FOK) Ha piBHi He Ginbwe 50 mr/n gns
HiTpaTiB (BignosigHo go Hopmatueie BOO3) Ta He
Ginbwe 3,3 mr/n ans Hitputis [20].

Y kBiTHI 2022 poui y 3B’A3Ky i3 BBEAEHHSM BOEHHOIO
cTaHy B YkpaiHi gie Hakas MO3 Big 22.04.2022 Ne 683
«[po 3aTBepmXeHHst [lepxaBHUX CaHITAPHUX HOPM i
npaeun «lokasHuky 6e3neYHOCTi Ta OKpeMi MOKA3HUKM
SIKOCTI MUTHOI BOAM B YMOBax BOEHHOTO CTaHy Ta
Haa3BMYaHWX CcUTyauisx iHWoro xapaktepy» [21].
3rigHo 3 ACanrliHy ririeHiyH1n HopmaTvB Ans HiTparis
(3a NO;) craHoBuTb < 50 mr/n; ans HiTpuTie < 3,3 mr/n.
Hakas MO3 Ne 683 (22.04.2022) sateepave OCaHlliH
683 22 i3 TMMYacOBMMM TiriEHIYHUMM HOpMaTMBAMM
AN BOZOMOCTa4YaHHS B KPUTUYHMX YMOBAX, HA OCHOBI
0a3oBMX HOPM LWOOO HiTpaTiB Ta  HITpUTIB
(OCanMiH 2.2.4 171 10), a Takox nepenbdavae MoXnu-
BiCTb 34IMCHEHHS1 EKCTPEHOrO KOHTPOMO 3a XiMi4HOH
6esneynicTio Bogu. Kpim Toro, B YkpaiHi BUKOPUCTOBY-
t0TbCS HACTYMHI HOPMATUBHI LLOKYMEHTU:

+ [CaHlMiH «MakcumansHO foNyCTUMI PiBHI OKPEMIX
3a0pyOHIOIYMX PEYOBUH Y XapyoBMX MPOZYKTaxy,
3aTBepaXXeH MK Haka3oM MiHicTepcTBa OXOPOHM 300-
poB’s Ykpaitu 13 TpaBHst 2013 poky Ne368 (y pegakuii
Hakady MiHicTepcTBa OXOpOHW 340poB’A YkpaiHu Big
22 TpaBHa 2020 poky Ne1238, 3apeectpoBaHoro B
Minictepctsi tocTuuii Ykpainm 21 nunHsa 2020 p.
Ne684/34967), siki rapmoHi3oBaHi 3 PernmameHTom
Kowicii (EC) Ne 1881/2006 Big 19 rpyaHs 2006 poky,
L0 BCTaQHOBIHE MaKCMMarbHi PiBHIi NeBHWX 3abpya-
HIOKUMX PEYOBUH Y XapyoBKX NpodykTax [22].

procedure for state water monitoring) harmonizes
water monitoring with the requirements of Directive
2000/60/EC (Water Framework Directive) [18]. It estab-
lished a modern model of state water monitoring in
Ukraine, aligned with the EU WFD: three types of
basin-based monitoring, mandatory analysis of priority
pollutants (including nitrates/nitrites), and clear cycles
for data collection and water status classification,
ensuring informed decision-making and a basis for
trend analysis.

The main current regulatory document regarding
drinking water quality is DSanPiN (State Sanitary
Rules and Norms) 2.2.4-171-10 Hygienic requirements
for drinking water intended for human consumption,
approved by the Ministry of Health of Ukraine (MOH)
on 12 May 2010 (No. 400), registered 1 July 2010
(No. 452/1774) [19]. This document sets mandatory
hygiene requirements for all drinking water sources
(centralized, wells, boreholes, bottled), including chem-
ical safety, nitrate control (<50 mg/l), nitrite control
(3.3 mg/l), sanitary maintenance, and laboratory mon-
itoring.

Maximum allowable concentrations (MACs) for
nitrates and nitrites in drinking water were established
at <50 mg/l for nitrates (in line with WHO standards)
and <3.3 mg/l for nitrites [20].

In April 2022, following the introduction of martial law
in Ukraine, MOH Order No. 683 dated 22.04.2022 on
the approval of state sanitary norms and rules ‘Safety
Indicators and Certain Quality Indicators of Drinking
Water under Martial Law and Other Emergency
Situations’ came into effect [21]. According to these
sanitary norms, the hygiene standard for nitrates (as
NO,) is <50 mg/l, and for nitrites <3.3 mg/l. MOH Order
No. 683 (22.04.2022) approved DSanPiN 683-22 with
temporary hygiene standards for water supply under
critical conditions, based on the basic nitrate and nitrite
norms of DSanPiN 2.2.4-171-10, and also provides for
the possibility of emergency monitoring of water chem-
ical safety.

Additional regulatory documents in Ukraine include:

+ DSanPiN Maximum Permissible Levels of Certain
Contaminants in Food Products (MOH Order No. 368,
13 May 2013, as amended 22 May 2020, No. 1238),
harmonized with Commission Regulation (EC) No.
1881/2006 [22].

+ DSanPiN Hygienic Regulations for Permissible
Levels of Chemical Substances in Soil (MOH Order
No. 1595, 14 July 2020) [23].
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* «[irieHiYHi pernameHT JOMYCTUMOrO BMICTY XiMiy-
HUX PEYOBWH Yy FpyHTi», 3aTBepmKeHi Hakazom MiHi-
cTepcTBa OXOpoHM 3aopoB’'s Ykpainn Big 14.07.2020
Ne1595 (3apeecTtpoBaHo B MiHicTepcTBi tocTuLii Ykpainu
31 nunHsa 2020 p. 3a Ne722/35005) [23].

* IEpXaBHi MeaunKo-caHiTapHi HopmaTtmemu «I paHny-
HO JONyCTUMi KOHUEHTpaLii XiMiyHMX i GionoriyHmx
PEYOBWH B aTMOCHEpPHOMY MOBITPI HACENEHUX MiCLb,
3aTBepaxeHi Hakasom MiHicTepcTBa OXOpOHWM 340-
poB’s Ykpainu Big 10 TpaBHst 2024 poky Ne 813 (3ape-
ecTpoBaHo B MiHicTepcTBi tocTuuii Ykpaitu 24 TpaBHs
2024 poky 3a Ne 763/42108) [24].

BogHa cTparteria YkpaiHm Ha nepiog go 2050
POKy. KOHTponb 3a BMICTOM HIiTpaTiB Y BOAi — OOWH i3
MpiopWTETIB [EePXXaBHOTO €KOMOriYHOro Harnagy B
YkpaiHi. PosnopsigxeHHsam KabiteTy MiHicTpiB YkpaiHu
Big 9 rpyaHs 2022 p. Ne1134-p «[lpo cxBaneHHs
BopgHoi ctparterii Ykpainn Ha nepiog ao 2050 poky»
cxsaneHo BopgHy ctpaterito YkpaiHu Ha nepiog [0
2050 poky Ta 3aTBepKeHO onepaLinHui nnaH peani-
3auii y 2022-2024 pokax BogHoi cTpaterii YkpaiHu Ha
nepiog 8o 2050 poky [25].

BopgHa ctparteria — JOKYMEHT, L0 BU3HAYa€e OCHOBHI
3acagu OepXaBHOI MONITUKM B ranysi BUKOPUCTaHHS Ta
OXOPOHM BOf, i BiATBOPEHHSI BOOHWX PeCypciB, CrpsiMo-
BaHUI Ha JOCArHEHHS B3aEMHOI Y3rofKeHOCTi, MOB’s13a-
HOI 3 X BUKOPWCTaHHSM, NiABULLEHHS PiBHS BOAHOI 6e3-
MeKM Ta CKOPOYEHHSI [0 MPUNHSATHOTO PIBHS PU3MKIB 3
yNpaBniHHS BOOHWMM pecypcaMu Ha 3acajax Ccrarioro
iHTErpPOBaHOrO YNpPaBMiHHS BOAHNMMW PeCypcaM.

OpHe i3 3aBaaHb Crparterii — 3anobiraHHa 3abpyo-
HEHHIO BOAHMX 00’€EKTIB i3 CiNbCbKOroCNoAapChKMX Ixe-
pen, Ae 3acTOCOBYHKTbCS 3acobu 3axWCTy POCIMH Ta
no6pvBa, WnsxoM 3abe3nedeHHst HabnKEHHS 3akOHO-
ZaBcTBa YkpaiHu fo 3akoHogaecTBa €C, BNpoBagXeH-
Hs1 Qupextveu Pagn 91/676/€EC Big 12 rpyaHs 1991 p.
OO0 3axuCTy BOA B4 3a0pyaHEHHs, CNpUYMHEHOTO
HiTpaTaMu 3 CinbCbKOrOCMOAAPCLKUX [XKEPEN, 30KpEMa:

* 3aTBEpPIXEHHS1 (BM3HAYEeHHS) 30H, ypasnuBMX [0
HaKOMWYEHHS HITPaTiB, a TakoX iX HOpMaTWBHO-NPaBo-
BE BPErymnioBaHHa 3 METOK PeryntoBaHHa AndysHOro
3abpyaHeHHs BOf;

* 3aTBEPKEHHS MPaBuN LWOA0 3abe3neyeHHst poato-
YOCTi I'PYHTIB | 3aCTOCYBaHHSA OKPEMMX arpoxiMikaris;

* NNaH 3axofiB LWOAO MOETANHOrO 3HIBKEHHS PIBHS
3abpyaHeHHs1 NOBEPXHEBUX Ta NiA3EMHUX BOZ HiTpaTa-
MM i3 CiNbCbKOrOCMOAapPChKMX [IXeper, 30Kpema 30H,
YPa3nuBUX O HAKOMWUYEHHS HITpaTiB;

+ 000B’AI3KOBUIA MNaH 3axoniB AM1s BCiX CiNbCbKoroc-
nodapcbknx BUPOOHWKIB, sIKi NpaLoloTh y 30Hax, ypas-
NMBUX [0 HaKOMUYEHHSI HITpaTiB CinbCcbKorocrnogap-
CbKOTO MOXOMXKEHHS.

HesBaxaroun Ha yCBIOOMMNEHHS BaXMBOCTI Ta 3Ha-
yumocTi Aandy3Horo 3abpyaHeHHsl, B YkpaiHi nuwe
PO3MOYMHAETLCS PO3pOOKa METOZOMOMYHMX MigXOoaiB
oo #oro ouiHkW. MeToamky BU3HAYEHHS 30H, ypas-
NYBUX OO HAKOMWYEHHS HiTpaTiB, 3aTBepIXEHO Haka-
30M MingoBkinns Big 15 kBiTHs 2021 p. Ne 244 [26].

+ DSanPiN State Sanitary Norms for Maximum
Allowable Concentrations of Chemical and Biological
Substances in Ambient Air in Populated Areas,
approved by MOH Order No. 813, 10 May 2024 (regis-
tered with the Ministry of Justice of Ukraine on May 24,
2024, under No. 763/42108) [24].

Ukraine’s Water Strategy until 2050. Controlling
nitrate levels in water is one of the priorities of state
environmental oversight in Ukraine. The Water
Strategy for Ukraine until 2050 was approved by the
Cabinet of Ministers of Ukraine Resolution No. 1134-r
of 9 December 2022, along with an operational imple-
mentation plan for 2022-2024 [25].

The Water Strategy is a document that defines the
main principles of state policy in the use, protection,
and restoration of water resources. Its aim is to achieve
coordinated and sustainable water management,
enhance water security, and reduce water-related risks
to acceptable levels through integrated water resource
management.

One of the Strategy’s objectives is to prevent pollu-
tion of water bodies from agricultural sources, where
plant protection products and fertilizers are used, by
aligning Ukrainian legislation with EU law and imple-
menting Council Directive 91/676/EEC of 12 December
1991 on the protection of waters against pollution
caused by nitrates from agricultural sources. This
includes:

« establishing (defining) nitrate-vulnerable zones and
their legal regulation to manage diffuse water pollution;

» setting rules to ensure soil fertility and the applica-
tion of certain agrochemicals;

+ developing an action plan for the gradual reduction
of nitrate pollution in surface and groundwater, particu-
larly in nitrate-vulnerable zones;

« mandatory action plans for all agricultural produc-
ers operating in zones vulnerable to the accumulation
of nitrates from agricultural sources.

Despite recognizing the importance of diffuse pollu-
tion, Ukraine is only beginning to develop methodolog-
ical approaches to its assessment. The methodology
for defining nitrate-vulnerable zones was approved by
Ministry of Environmental Protection Order No. 244 on
15 April 2021 [26].

Currently, Ukraine’s process of aligning with Council
Directive 91/676/EEC on the protection of waters
against pollution caused by nitrates from agricultural
sources does not meet the deadlines defined in the
Action Plan for implementing the Association
Agreement between Ukraine, the European Union, the
European Atomic Energy Community, and their mem-
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HuHi npouec y HabnwxeHHi po [upektusm
91/676/€EC Pagu €Bponeincbkoro cniBToBapucTBa Bif,
12 rpyaHsa 1991 p. Wwopo 3axucTy Bog Bif 3a0pyaHEHHS,
CMPWYMHEHOTO HiTpaTaMM 3 CiNbCbKOrocrnoaapCbKmx
[>Kepern, He BiAnoBigae CTpoKaM BUKOHAHHS, BU3HaYe-
HWUM MNaHOM 3aX0AiB 3 BUKOHAHHS Yroawm Npo acowjiaLito
MiX YkpaiHoto, 3 ofHiei CTOPOHM, Ta EBPONENCHLKUM
Coto3om, €BpPONENCLKAM CMIBTOBApUCTBOM 3 aTOMHOI
eHeprii Ta IXHiMK epxaBaMmn-YieHamm, 3 iHLLOi CTOPO-
HW, 3aTBepmKeHWM noctaHoBot KabiHeTy MiHicTpis
Ykpainu Big 25 xoBTHs 2017 p. Ne 1106 (OdpiuinHuni Bic-
HUK Ykpainwn, 2018 p. Ne 24, cT. 852).

MoHiTopuHr HiTpaTiB B YkpaiHi — Baxnuea YacTuHa
€KOMOriYHOI NONiTUKKM, Lo noTpebye noganbLioro pos-
BUTKY Ta BLOCKOHaneHHsl. [epxaBHi nporpamm KoH-
TPOII HITpaTHOro 3abpyaHeHHs BOAW, IPYHTY Ta xap-
YOBMX NPOAYKTIB BAOCKOHAKTLCS, NPOTe ANs 4OCsAr-
HeHHs1 ebeKTUBHOCTI Ha piBHi EC HeobxiaHo Ginblue
pecypciB, TEXHOMONiN Ta MiXXHApOAHOI cniBnpaLli.

YKkpaiHa BOOCKOHAMNE CUCTEMY MOHITOPUHTY HiTpa-
TiB, BUKOPUCTOBYIOUM MiXKHAPOZHWIA JOCBIf, | BNpoBag-
XXYHUM HOBITHI TexHONOril.

CTaH MOHITOPUHry 3abpyAHEHHs1 NUTHOI Boau B
Ykpaini. 3abpyaHeHHs Bogu HiTpaTamm Ta HiTpUTamm —
BaXxnmBa npobnema sk aAns Ykpainu, Tak i gns Ginb-
wocTti kpaiH cBity. [lpotarom 2018-2020 pokis
NabopatopHummn ueHTpamm MO3 YkpaiHu, a 3 NuUnHS
2021 poky (B pe3ynbTarti peopraHisallii 0OCTaHHiX) - LeH-
TpaMu KOHTpoOM i npodginaktukm xsopob MO3
Ykpainu (LIKIMX) npoBogmBca MOHITOpUHIOBWIA Nabo-
PaTOPHWI KOHTPOMb 3a AKICTIO MUTHOI BOAM Y MiCLSAX
Bo03abopiB, Ha BOAOMPOBIAHMX criopydax i Mepexax
LieHTpaniaoBaHOro rocnogapcbko-NUTHOTO BOAOMOCTa-
YaHHS! Ta AKepenax HelLeHTpanizoBaHOro BogonocTa-
YaHHs$ (LWaxTHi KONoAs3i, apTesiaHChbki CBEPANOBUHY Ta
KanTaxi) Ha BignoBigHicTe wopo Bumor [LCanlliH
2.2.4-171-10.

Pesynbratn MOHITOpUHTY 3abpydHEHHs HiTpaTamm
NUTHOI Boamn B YKpaiHi (3a gaHumu MiHicTepcTBa eko-
norii Ta npupogHux pecypcis Ykpainu (2020-2021 pik)
HaCTYMHi: JOCNIMKEHO 3a CaHITapHO-XiMIYHUMK MOKa3-
HMKaMy Npobu NUTHOI BOAW 3 TPOMAZACHKUX KOMOAS3IB:
y 2020 poui — 11630 npo6, 3 HUX He BigNOBI4aNM HOp-
maTtueam — 40,8 %, y TOMy 4ucrli Ha BMICT HiTpaTiB —
9333, 3 HMX He BiAMNOBIAanM HopMaTBam 3a BMICTOM
HiTpaTiB — 37,8 %; y 2021 poui — 10549 npob, 3 HKX He
BignoBiganu HopmaTtueam — 45,6 %, y ToMy yucni Ha
BMICT HiTpaTiB — 8983, 3 HiX He Bignosigany HopmaTu-
BaMm 3a BMICTOM HiTparis — 36,3 %.

[locnimxeHo 3a caHiTapHO-XIMIYHUMM MOKa3HUKaMM
npobu NWUTHOI BOAM 3 iHOMBIZyanbHUX KOMoAsA3iB: y
2020 poui — 20892 npo6, 3 HUX He BigMNOBiAany HopMa-
tvBam — 30,7 %, y TOMy 4uCni Ha BMICT HiTpaTiB —
19267, 3 HUX He BiANOBigae HopMaTMBaM 3a BMICTOM
HiTpaTiB — 24,3 %; y 2021 poui — 19511 npob, 3 HKX He
Bignosiganu Hopmatueam — 32,1 %, y ToMy yucni Ha
BMICT HiTpaTiB — 18363, 3 H/X He Bignosigae HopmaTy-
BaMm 3a BMICTOM HiTparis — 26,1 %.

ber states, approved by Cabinet of Ministers
Resolution No. 1106 of 25 October 2017 (Official
Bulletin of Ukraine, 2018, No. 24, p. 852).

Nitrate monitoring in Ukraine is an important part of
environmental policy that requires further development
and improvement. State programs for controlling
nitrate pollution in water, soil, and food products are
being improved, but achieving EU-level effectiveness
will require more resources, advanced technologies,
and international cooperation.

Ukraine is enhancing its nitrate monitoring system by
adopting international experience and implementing
advanced technologies.

State of drinking water pollution monitoring in
Ukraine. Nitrate and nitrite contamination of water is a
significant issue both for Ukraine and for most coun-
tries worldwide. From 2018 to 2020, the Laboratory
Centers of the Ministry of Health of Ukraine, and from
July 2021 (following their reorganization), the Centers
for Disease Control and Prevention of the Ministry of
Health of Ukraine (CDCP), conducted laboratory mon-
itoring of drinking water quality at water intake sites,
centralized water supply facilities and networks, and
decentralized water sources (wells, artesian boreholes,
and catchments) to assess compliance with DSanPiN
2.2.4-171-10 requirements.

Monitoring results of nitrate contamination in drinking
water in Ukraine, according to the Ministry of Ecology
and Natural Resources of Ukraine (2020-2021), are as
follows: in 2020, 11,630 samples of drinking water from
public wells were analyzed for sanitary-chemical indi-
cators, 40.8% were non-compliant with standards, of
these, 9,333 samples were tested for nitrate content,
with 37.8% exceeding the regulatory limits; in 2021,
10,549 samples were analyzed, 45.6% were non-com-
pliant, of these, 8,983 samples were tested for nitrate
content, with 36.3% exceeding the regulatory limits.

Samples of drinking water from individual wells were
analyzed for sanitary-chemical indicators: in 2020,
20,892 samples were analyzed, 30.7% were non-com-
pliant with standards, of these, 19,267 samples were
tested for nitrate content, with 24.3% exceeding regu-
latory limits; in 2021, 19,511 samples were analyzed,
32.1% were non-compliant, of these, 18,363 samples
were tested for nitrate content, with 26.1% exceeding
regulatory limits.

Currently, Ukraine does not maintain a separate offi-
cial medical statistics on non-infectious diseases asso-
ciated with water chemical quality, including water-
borne nitrate methemoglobinemia and fluorosis.
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Ha paHuii yac B YkpaiHi He BMAINAETLCA OKPEMO Ta
He BedeTbCcsa OdhiliiHa MeguyHa CTaTUCTMKA LLOAO
HeiHeKLiHNX 3aXBOPOBaHb, MOB’A3aHKX i3 XiMiYHOK
AKICTIO BOAW, 30KpEMa BOAHO-HITPaTHOI MeTremMornobi-
HeMil, nooposy ToLLO.

BopgHo-HiTpaTHa MeTreMornobiHeMist He BigHOCUTbLCS!
[0 iH(eKUiNHMX XBOPOO, TOMY BOHA HE BKITHOHEHA 40 X
nepeniky i He noJaeTbca y 3BITHUX hopmax. [NpoTe Le
3axBOpOBaHHsA NoTpedye BHECEHHS [0 nepeniky XBo-
pob, NO AKX NOAAKTb CTAaTUCTUYHY 3BITHICTb.

Mopatotecs go Y «LleHTp rpomaacbkoro 340poB’s
MO3 YkpaiHu» faHi Npo NOOAMHOKI BUNaOKy 3aXBOpIO-
BaHHS Ha BOOHO-HITPATHY METreMornobiHeMmito:

2018 p. — 3apeecTpoBaHi 3 BWUNALKM OTPYEHHS: Y
PiBHeHchbkil, MonTascbkin obnacTsx;

2019 p. — 3apeecTpoBaHO 7 BUMAAKIB OTPYEHHS: Y
AKutommpcebkin,  NonTaBebkin,  XapkiBCbKii  Ta
YepHiriBcbkin obnacrsix;

2020 p. — 3apeecTpoBaHO 5 BUMAAKIB OTPYEHHS: Y
XapkiBcbkit Ta B MNonTaBcbkiln 0bnacTsix;

2021 p. — 3apeecTpoBaHO 2 BUMagKWN 3aXBOPHOBAHHS
Ha BOQHO-HITpaTHY MeTremornobiHemito y Kuiscbkin Ta
Xutomupcbkin obnacTax;

Metremorno6iH (MetHb) yTBOpPHOETLCS, KONW HITPUT B
pe3ynbTaTi eHOOreHHOro BakTepianbHOr0 NEpPETBOPEH-
HS1 HITPaTy OKWCITHOE ABOBANEHTHE 3anio B remornobi-
Hi (Hb) no cdopmmn TpuBaneHTHoro 3anisa. MetHb He
MOXe 3B’sI3yBaTW KUCEHb, OTXeE CTaH MeTremMornobiHe-
Mii XapaKTepuayeTbCsi LliaHO30M, CTYMOpoM i Liepeb-
panbHOK aHOKCIEH.

3a HopmanbHux yMoB < 2 % 3aransHoro Hb umpky-
noe y sumnagi MetHb. Oshakm metremornobiHemii
3'apnsoTbes npu 10 % MetHb abo binbLe [27].

MeTtremornobiHeMisi, MoB’si3aHa 3 HiTpaTamy MUTHOI
BOZM — Lie B OCHOBHOMY 3aXBOPHOBaHHS [iTei paHHbO-
ro BiKy, NPUYOMY HanbinbL CNPUAHATIIMBAMM € HEMOB-
nsTa, SKUX rogyloTb 3 MAsWweYkn abo BignyyatTh Big
rpyzen. [JoBeneHo, Lo BXMBaHHS HEMOBMATaMW BOAM
3 MPUBATHWX KOMOASASIB, LLO MICTUTb BUCOKI KOHLIEHTpa-
uii HiTpaTiB, € fobpe BiZOMUM (HAKTOPOM PU3UKY MET-
remornobiHemii (Tak 3BaHOTO “CMHBLOTO HEMOBNATH”).

[iTn neplioro poKy XWTTS € HanbinbLL BpasnuBOH
BIKOBOK KaTEropietd HaceneHHs 4epe3 koMOiHaLio
(hakTopiB, 30kpema: BULLMIA PH LUNYHKa, WO Chpusie
OinbLUin iHBa3ii BakTepil y LUMYHOK i, OT)Xe, NOCUIEHOMY
MEPETBOPEHHIO MPUIHATWX HITPaTIB y HITpUTH; Ginblue
CMOXMBAHHSA PiayHM BIGHOCHO Macu Tina; BuLLA YacTka
thetanbHoro Hb (Skuin mMoxe LUBMALLE OKWCMIOBATUCS
10 MetHb, Hixx remornobiH LOpPOCNOi NHOANHN); 3HUKEH-
Ha NADH-3anexHoi aktmsHocTi MetHb-penykrasu
(bepmeHTy, sikuin nepetoptoe MetHb Ha Hb) [28, 29].

[0 30HM pU3KKy TaKoX BiHOCATDL AiTel 40 3—6 pokiB
Ta BariTHWX XIHOK, Yepes Taki nepenbavyBaHi Hacnigku
AK nigBuLLEeHa AMTSYa CMEPTHICTb, BPOMKEHI Baam
LIeHTparnbHOI HEepBOBOI CUCTEMM, CMOHTaHHI abopTy,
rinepToHisa, Aiabet, iHdekuii aMxanbHMX WnsxiB Ta
3MiHM B iIMYyHHiI cucTeMmi, pak (4epe3 BakTepianbHe
B1po6HuLTBO N-HiTpo3ocnonyk) [30, 31].

Since methemoglobinemia is not classified as an
infectious disease, it is excluded from official reporting
forms. However, this condition should be included in
the list of diseases requiring statistical reporting.

Data on isolated cases of waterborne nitrate methe-
moglobinemia are reported to the Public Health Center
of the Ministry of Health of Ukraine:

+ 2018: three cases were reported in Rivne and
Poltava regions;

+ 2019: seven cases were reported in Zhytomyr,
Poltava, Kharkiv, and Chernihiv regions;

+ 2020: five cases were reported in Kharkiv and
Poltava regions;

+ 2021: two cases were reported in Kyiv and
Zhytomyr regions.

Methemoglobin (MetHb) forms when nitrite, pro-
duced via endogenous bacterial conversion of nitrate,
oxidizes the ferrous iron (Fe?*) in hemoglobin (Hb) to
ferric iron (Fe®**). MetHb cannot bind oxygen, so
methemoglobinemia is characterized by cyanosis, stu-
por, and cerebral anoxia.

Under normal conditions, <2% of total Hb circulates
as MetHb. Symptoms of methemoglobinemia appear
at 210% MetHb [27].

Waterborne nitrate methemoglobinemia primarily
affects infants, especially bottle-fed or weaning infants.
It has been proven that consumption of water from pri-
vate wells containing high nitrate concentrations is a
well-known risk factor for methemoglobinemia (so-
called “blue baby syndrome”).

Infants in their first year of life are the most vulnera-
ble age group due to a combination of factors, includ-
ing: higher gastric pH, which promotes greater bacteri-
al invasion and, consequently, increased conversion of
ingested nitrates to nitrites; higher fluid intake relative
to body weight; a higher proportion of fetal hemoglobin
(which can be more readily oxidized to MetHb than
adult hemoglobin); and reduced NADH-dependent
activity of MetHb-reductase (the enzyme that converts
MetHb back to Hb) [28, 29].

Other at-risk groups include children aged 3-6 and
pregnant women, due to potential consequences such
as increased infant mortality, congenital malformations
of the central nervous system (CNS), spontaneous
abortion, hypertension, diabetes, respiratory infections,
immune system alterations, and cancer (due to bacte-
rial formation of N-nitroso compounds) [30, 31].

In the article by Clemmensen et al. (2023), it is noted
that pregnancy is a critical period during which even low
concentrations of nitrates in drinking water (< 10 mg/l)
may adversely affect fetal development. The review

15



Emne 3p0pos’ Ta npoBnenn xapuyaanus Yipaikm / One Health and Nutrition Problems of Ukraine 1/2026

16

Y crarti Clemmensenetal. (2023) 3asHavaeTbes,
O BariTHICTb — KPUTWUYHWIA nepiod, MNig 4ac sIKoro
HaBITb HMU3bKI KOHLEHTpALii HIiTpaTiB y NWUTHIN Bogi (<
10 Mr/n) MOXyTb HeraTMBHO BMMBATW Ha PO3BMTOK
nnoga. Ornan BknouMB 13 enigemionoriyHmMx gocnia-
XeHb (2017-2022 pp.) i BUsIBUB acoujaLlito Mk npeHa-
TanbHUM BNAVBOM HIiTPaTiB Ta NiABULLEHUM PU3MKOM
nepeayacHmX Nosoris, HA3bKOK Barok Npy HapO4XKeH-
Hi, BPOIKEHUMUN BafaMu PO3BUTKY W HaBiTb AUTAYUM
pakom. [32].

JocnimkeHHs hakTUYHOMO CYMapHOTO HaOXOMKEHHS!
HITpPaTiB 3 NUTHOI BOAM Ta MPOAYKTIB XapyyBaHHA [0
opraHi3amy NAVHY J03BOMSE 3AIACHATU KiSIbKICHY OLIHKY
pu3unKy ans 30opos’s. CepegHe cymapHe 4o60Be HaBaH-
TaXEHHS HiTpaTamm OpraHiaMmy MioayHu — Le CyMapHO
(hakTU4HE HAOXOMKEHHS HITPATIB 3 Xap4YOBUMM NPOLYK-
Tamy Ta pakTUYHE HAOXOMKEHHS HITPATIB 3 BOAW LieH-
TpanisoBaHOro Ta [AeLeHTpasisoBaHoro BogonocTavaH-
He. NS OLiHKX BNUBY Ha 300POB'A, CyMapHy KinbKiCTb
HITPaTiB MOPIBHIOKOTbL 3 OMYCTUMUM PIBHEM, 3 ypaxyBaH-
HSM BikoBOi YyTnMBOCTi. OB’'EKT LOCMIMKEHHS: NUTHA
BOZA [pKepen LeHTpaniaoBaHoro Ta AeLeHTpanisoBaHo-
ro BOAOMNOCTa4aHHs!, NPOAYKTY Xap4yBaHHS.

B YkpaiHi ekonoro-ririeHi4Hy OLiHKY CymMapHOro
Ha[XOMXEHHS HITpaTIB 4O OpraHismy NoauHY 34iACHI0-
toTb obnacHi LKMX. Lle nigkpecntoe HeobXxigHICTb
PEryNspHOrO KOHTPOIK SKOCTi 3a3Ha4eHux OO'eKTiB
AocnimxeHb Ta iHTerpauii nabopaTopiii micueBoro
PiBHA ANs 3a0e3ne4eHHst MOHITOPUHry Ta npodinak-
TUYHUX 3aX0ZiB LoAo 6e3nekn NUTHOT BOAW Ta NpoayK-
TiB XapyyBaHHs [33].

B YkpaiHi yHKLiOHYIOTb HACTYMHI HOPMaTUBHI JOKY-
MEHTU HA METOAMN BM3HAYEHHS HITPATIB i HITPUTIB, HIT-
pocnonyk (tabn. 1).

JocnigxeHHs HITpaTiB i HITPUTIB y paMkax HayKoBO-
LOCNigHUX pobiT npoBogaTbca B HaykoBoMy LEHTpI 3
1995 poky. 3 ornsgy Ha iCTOTHE NOripLUEHHS €KOMOriY-
HOi cuTyauii ekocuctem Giocdepn (rpyHT, NoBiTPS,
BOZA) 3a OCTaHHi 2 pokW BYeTBepO 30inbLumnnack Kinb-
KICTb AOCniIXeHb HITpaTHOro asoTy B MiHepanbHUX
pobpvBax Ta rpyHTax. Tak, y HaykoBomy LieHTpi pos-
po6neHo BnacHy METOAMKY BUMIPIOBAHHSI MacOBOi KOH-
LieHTpaLlii HITpUTIB Ta HITpaTiB Yy BOAi 3 BUKOPUCTaHHAM
peakTuBy [picca Ta BiJHOBNEHHAM HITpPaTiB O HITPUTIB
Ha KagMmieBin KoroHui. Mexa KinbKicHOro BU3Ha4YeHHs
(MKB) Hitput-iony — 0,01 mr/n NO,,.

MpuHUMN LbOro MeTody IPYHTYETLCS Ha ekcTpary-
BaHHi HITpaTiB i HITPUTIB BOAOK ab0 PO34YMHOM XIop-
[y Kanito (ons 3paskiB I'pyHTY, KOPMIB Ta KOMOGikopMO-
BOI CMPOBWHM), OYULLEHHI abO OCBITMEHHI EKCTPaKTIB,
BiJHOBIEHHI HITpaTIB A0 HITPUTIB Ha KagMI€BIN KOMOHL
Ta (hOTOMETPUYHOMY BUMIpIOBaHHI 3abapBreHHs a3oc-
MonyK1 YepBOHO-(iONETOBOIO KOMNbOPY, L0 YyTBOpUAa-
Csl Npun B3aemogii HITpUTIB 3 peakTneoMm [picca.

IHTEHCKBHICTb 3abapBrieHHsI PO34MHY MPSIMO Mpo-
nopuinHa KOHUEHTpaLii HITpUT-ioHy Ta BU3HAYaEeTLCH
3a fonomorow KanibpyeaneHoro rpadika. Liein meTton
[OCTaTHbO YYTIIMBUIA, Ma€e BWCOKOK CENEKTUBHICTIO i

included 13 epidemiological studies (2017-2022) and
identified an association between prenatal nitrate
exposure and an increased risk of preterm birth, low
birth weight, congenital malformations, and even child-
hood cancer. [32].

Assessment of actual cumulative nitrate intake from
drinking water and food allows quantitative health risk
evaluation. The average daily nitrate load represents
the sum of nitrates ingested from food and water (cen-
tralized and decentralized sources). To assess the
health impact, the total amount of nitrates is compared
with the permissible level, taking age-specific sensitiv-
ity into account. Study objects include drinking water
from centralized and decentralized sources and food
products.

In Ukraine, regional CDCPs conduct ecological and
hygienic assessment of cumulative nitrate intake. This
highlights the need for regular quality control of the
study objects and the integration of local laboratories to
ensure monitoring and preventive measures for the
safety of drinking water and food products [33].

Ukraine’s regulatory documents for nitrate, nitrite,
and nitro compound determination are summarized in
Table 1.

Scientific research on nitrates and nitrites has been
conducted at the Research Center since 1995. Due to
the significant deterioration of biosphere ecosystems
(soil, air, water) over the past two years, the number of
studies on nitrate nitrogen in mineral fertilizers and
soils has quadrupled. At the Research Center, a propri-
etary method has been developed for measuring the
mass concentration of nitrites and nitrates in water,
using the Griess reagent and the reduction of nitrates
to nitrites on a cadmium column. The limit of quantifica-
tion (LOQ) for the nitrite ion is 0.01 mg/l NO,.

The method is based on extracting nitrates and
nitrites with water or potassium chloride solution (for
soil, feed, and compound feed samples), followed by
purification or clarification of the extracts, reduction of
nitrates to nitrites on a cadmium column, and photo-
metric measurement of the red-violet azo compound
dye formed by the reaction of nitrites with the Griess
reagent.

The intensity of the solution coloration is directly pro-
portional to the concentration of the nitrite ion and is
determined using a calibration graph. This method is
sufficiently sensitive, possesses high selectivity and
reproducibility. Measurements of optical density were
carried out using an Evolution 500 LC spectrophotome-
ter (manufacturer: Thermo Electron Corporation,
England) at a wavelength of 440 nm.
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Tabnuus 1/ Table 1

HopmaTuBHI akT 3 BU3Ha4YeHHSA HiTpaTiB Ta HITpUTIB B YKpaiHi /
Regulatory acts on the determination of nitrates and nitrites in Ukraine

06’ekT / Object

AHanit / Analyte

HopmaTtuBHUM OOKYMEHT /
Regulatory Document

Bopna nuTHa,
MiHepanbHa,
OyTunboBaHa,

3 KonogsasiB Ta
CBEPANOBUH /
Drinking, mineral,
bottled water

and water from
wells and boreholes

Hitpatu / Nitrates
(NO3)

OCTY 4078-2001 «AkicTb Boan. BusHayeHHs HiTpaTy. YactuHa

3. CnekTpoOMETPUYHMIN METOS i3 3aCTOCYBaHHAM Cynbdocaniuu-
nosoi knucnotuy / DSTU 4078-2001 Water quality. Determination
of nitrate. Part 3. Spectrometric method using sulfosalicylic acid

Hitpatn / Nitrates
(NO5)

OCTY ISO 7890-1:2003 «AkicTb Boan. BusaHaueHHs HiTparty.
YactmHa 1. CnekTpoMeTpUYHUIA METOS, i3 3aCTOCYBaHHSAM
2,6-gumeTtundeHony» / DSTU ISO 7890-1:2003 Water quality.
Determination of nitrate. Part 1. 2,6- Dimethylphenol
spectrometric method

Hitputn / Nitrites
(NO3)

OCTY ISO 6777:2003 «AkicTb BoaW. Bu3HayaHHSA HITPUTIB.
CnekTpoMeTpu4HUi MeTog MonekynspHoi abcopbuii» / DSTU
ISO 6777:2003 Water quality. Determination of nitrite. Molecular
absorption spectrometric method

HiTpatn Ta HiTpuTH
/ Nitrates and
nitrites

NO3z i NO5

MI.7.2.01-011 «AkicTb Boan. BnsHaveHHs HiTpaTiB Ta HITpUTIB 3
peakTnBoM [picca hoTOMETPUYHMM METOAOM» (BMacHa po3pob-
ka) / MI.7.2.01-011 Water quality. Determination of nitrates and
nitrites using the Griess reagent by photometric method (propri-
etary method)

CBixi, cyLleHi, 3amopo-
XeHi ppyKTH, OBOMi,
rpvbn Ta NpoayKTH IXHBO-
ro nepepoObneHHs, B T.u.
npoayKuis Ans AUTAYoro
xapyyBaHHsi / Fresh,
dried, frozen fruits, veg-
etables, mushrooms, and
their processed products,
including baby food

HiTpatn Ta HiTpuTH
/ Nitrates and
nitrites

NO; i NOs

OCTY 4948:2008 «dpyKTH, OBOYI Ta MPOAYKTH iX NepepobreHHs.
MeToan BM3Ha4YeHHs BMICTY HiTpaTie» / DSTU 4948:2008 Fruits,
vegetables, and processed products. Methods for determining
nitrate content

M’sicHa npoaykuis /
Meat products

Hitputn / Nitrites
NaNO, a6o/or
KNO,

OCTY I1SO 2918:2005 «M’aaco Ta M’aicHi npoaykTu. MeTtopn BusHa-
YEeHHS 3aranbHOro BMIiCTY HITPUTY (KOHTPONbHUIA meToa)» /
DSTU ISO 2918:2005 Meat and meat products. Determination of|
nitrite content (reference method)

Hitpatu / Nitrates
NaNO, a6o/or

OCTY ISO 3091:2019 «M’aco Ta m’sicHi npogykTu. MeTtog
BM3HaYeHHS BMICTY HiTpaTy (KOHTponbHun metod) / DSTU ISO
3091:2019 Meat and meat products. Determination of nitrate

KNO, content (reference method)
OCTY I1ISO 14673-1/IDF 189-1:2012 «Monoko Ta MOMNoYHi
Hitpatn npogykTn. BusHauyaHHs MacoBOi YaCTKM HITPATIB Ha HITPUTIB.
MornouHa npoaykuis / Ta HiTputn / YactuHa 1. MeToA 3 BUKOPUCTaHHAM CMEeKTPOMETpIl Ta
Dairy products Nitrates BigHOBMNeHHa kagmiem» / DSTU ISO 14673-1 / IDF 189-1:2012
and nitrites Milk and milk products. Determination of nitrate and nitrite con-
tent. Part 1. Method using cadmium reduction and spectrometry
HitpaTn D,.CTY ISQ/TS 14.256—1 :.2005 «HAKICTb I'PYHTY. "B|/|3Haqu|.4ﬂ
- HITpaTy, HITPUTY | aMOHit0 B 'pyHTax nonkoBoi BonorocTi )
FpywT / Soi Nitrates and nitrites| EXCTParyBaHHAM posdiHOM xnopudy kaito. Lla(?TVIHa 1. PYHHV!VI
NO; i NOy metoa» / DSTU ISO/TS 14256-1:2005 Soil quality. Determination

of nitrate, nitrite, and ammonium in field-moist soils by extraction
with potassium chloride solution. Part 1. Manual method
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BiATBOPIOBAHICTI0. BUMIpIOBaHHS ONTUYHOI TYCTUHU
npoBoaMTLCS Ha cnekTpodoTomeTpi Evolution 500 LC
(BupobHuk Thermo Elektron Corporation, AHrnist) npm
OOBXUHI xBuni 440 HM.

3a ocTaHHi 5 pokiB y [ocnigHnubko-BunpobyBanb-
HWA TOKCWMKOSMOFMYHWA LEHTP ANS AOCHIAXEHHA Ha
BMICT HiTpaTiB Ta HiTpUTiB Haginwno noHaa 1300 3pas-
kiB. OCHOBHMMM 00’ekTammn pocnigxeHHs Oynu Boaa,
Xap4oBi NpoZykTH (B T.4. NS AUTSYHOTO XapvyBaHHS),
I'PYHTU Ta MiHepanbHi fobpmBa.

lNepeBunLLEHHS BCTAHOBIIEHWX HOPM HITpaTiB BUSIB-
NEHO Yy HaCTYMHKX 3pa3kax NpoayKLii:

* Y 3eMTEHNX OBOYEBMX KYIbTYpax, Mpu AOMYCTUMOMY
BMICTi HITpaTiB Ons 3aKpUTOro I'pyHTY BiANOBIAHO [0
HaLjioHanbHoro 3akoHoaascTBa He Ginblue 3000 mr/kr
NO3 BusiBNEHO:

* y cenepi — 4240 wmr/kr, 3eneHomy Gaswniky — Big
3380 mr/kr go 5100 mr/kr, dpioneTtoBomy Gasuniky — Bif
6000 mr/kr go 6800 mr/kr;

* y canartax: awicbepr — 7000 mr/kr, pomeH — 5100
mr/kr, dpise — 3900 mr/kr NO5;

* y 3paskax paHHbOi MopkBU — 582 mr/kr NO3~ (Hopma
— He 6inbie 400 mr/kr NO3);

* y 3paskax kabauykiB — Big 626 mr/kr go 1010 mr/kr
(Hopma — He Ginblie 400 mr/kr NO3);

* y 3pasky AuHi — 117 mr/kr NO3~ (Hopma — He GinbLue
90 wmr/kr NO3);

* y Oripkax, BUPOLLEHUX Y 3aXULLIEHOMY I'pYHTi, MPOBO-
Aunack cepist 4OCHiMKEHb, 3aneXHO Bif cnocoby nigro-
TOBKW O OOCMMKEHHS Ta TEXHOIONiA BUPOLLYBAHHS,
BUABNEHO: Big 605 40 763 mr/kr NOz(Hopma — 300 mr/kr
NO3), y MATUX LiNnX HEOUMLLEHIX 3pasKax Ta y MUTUX
LinMX HeounLLeHUX 3paskax 3 BigpisaHUMK KiHYMKaMu
Bio 424 no 586 mr/kr NO3: HatoMmicTb, y MUTUX Linmx
OYMLLIEHMX 3paskax 3 BigpidaHUMM KiHYMKaMMK BMICT HiT-
paris 6yB y Mexax Hopm1 — Big 34 1o 261 mr/kr NOz-

lNepeBuLLEHHS BMICTY HITpaTIB Y BOAi CNOCTepiranoch
nuwe y npobax, ki 6ynu B3sATi 3 KONoAsA3iB Ta CBepAno-
BWH. AHani3 OTpUMaHuX JaHUX MO BU3HAYEHHLO HITpaTiB
B KOpeHennofax Ta I'pyHTi, Ha IKOMY BOHU BMPOLLYyBa-
NUCb, NOKasaB, L0 iCHYE BiANOBIAHA 3aNEXHICTb — YUM
BYLLA@ KOHLIEHTPALs HITPaTiB y FPyHTi, TM Ginblue ix y
3paskax kapronni. B 3anexHocTi Big 00pobnsiHHSA rpyH-
Ty NEBHUMMW a30TBMiCHUMU [oOpvBamu (kapbamigom
abo kapbamigHo-amiayHOK CyMILLLLK) BMICT HITpaTiB Y
LOCTiIKyBaHWX 3paskax KapTomnsli 3HaX04UBCS B MEXKaxX
81-363 mr/kr NO3 (MaKcumarnbHO AonycTUMMIA piBeHb
250 wmr/kr) i, BignoBigHo, B r'pyHTax ctaHoBmB Big 180 go
624 wmr/kr NO3; Wo 3Ha4HO NepeBuLLYe BCTaHOBNEHNM
Hopmartve ang rpyHTy (130 mr/kr NO3).

JlimiTyroumin nokasHuk 6e3neyHoCTi HiTpaTiB Ans
I'PYHTY — BOOHO-MIrpaLinHui i xapakTepuaye 30aTHiCTb
XIMIYHUX PEYOBUH NepexoanTu 3 I'pyHTY A0 Nia3eMHUX
I'PYHTOBUX BOA Ta MOBEPXHEBUX BOOHUX akepen. Came
TOMY y 3paskax BOAM 3 KPUHUL Ta 3i CBEPANOBWH,
0cobn1Bo HasecHi, 3HaiiaeHo Big 73 oo 320 mr/n NO3;
L0 3HAYHO MEPEBWLLYE HAYKOBO-OOIPYHTOBAHMIA HOp-
matus (50 mr/n NO3).

Over the past 5 years, more than 1300 samples have
been submitted to the Research and Testing
Toxicology Center for the determination of nitrate and
nitrite content. The main objects of study were water,
food products (including baby food), soils, and mineral
fertilizers.

Exceedances of the established nitrate limits were
detected in the following product samples:

* green leafy vegetables: with the permissible nitrate
content for greenhouse-grown produce, according to
national legislation, not exceeding 3000 mg/kg NO3
the following levels were found:

* celery — 4240 mgl/kg, green basil — from 3380
mg/kg to 5100 mg/kg, purple basil — from 6000 mg/kg
to 6800 mg/kg;

* |ettuce varieties: iceberg — 7000 mg/kg, romaine —
5100 mg/kg, frisée — 3900 mg/kg NO5;

+ early carrots — 582 mg/kg NO3- (limit: not more than
400 mg/kg NO3");

+ zucchini samples — from 626 mg/kg to 1010 mg/kg
(limit: not more than 400 mg/kg NO3");

+ melon sample — 117 mg/kg NO- (limit: not more
than 90 mg/kg NO3);

« for greenhouse cucumbers, a series of studies was
conducted depending on sample preparation and culti-
vation technologies. Results showed nitrate levels from
605 to 763 mg/kg NO5 (limit: 300 mg/kg NO3"), washed
whole unpeeled samples and washed whole unpeeled
samples with cut tips showed nitrate levels from 424 to
586 mg/kg NO3 . In contrast, washed whole peeled
samples with cut tips showed nitrate levels within the
permissible range — from 34 to 261 mg/kg NO3:

Exceedances of nitrate content in water were
observed only in samples taken from wells and bore-
holes. Analysis of the obtained data on nitrate determi-
nation in root crops and in the soil where they were
grown showed a clear correlation: the higher the
nitrate concentration in the soil, the greater the
amount found in potato samples. Depending on soil
treatment with nitrogen-containing fertilizers (urea or
urea—ammonium mixture), the nitrate content in the
analyzed potato samples ranged from 81 to 363 mg/kg
NO3-(maximum permissible level — 250 mg/kg), while
in the soils it ranged from 180 to 624 mg/kg NO3;
which significantly exceeds the established soil stan-
dard (130 mg/kg NO3).

The limiting safety indicator for nitrates in soil is the
water-migration parameter, which characterizes the
ability of chemical substances to migrate from soil into
groundwater and surface water sources. For this rea-
son, in water samples from wells and boreholes, espe-
cially in spring, nitrate concentrations ranging from 73
to 320 mg/l NO; were found, which significantly
exceeds the scientifically justified standard (50 mgl/l
NO3).
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Y3aranbHtow4M pesyneratv GaraTopiyHux gocnia-
XEHb Xap40BWX MPOAYKTIB, HAMMW MOKa3aHo, Lo BMICT
HITpaTiB ICTOTHO MEPEeBULLYE TPaAHUYHO AONYCTUMMIA
piseHb (FP) B 0oBOYax 3akpuTOro rpyHTy (Tabn. 2,3)

3epHoBi, pubHi, M'ACHI i MOMOYHI NPOAYKTU MICTATb
He Ginblue 20 Mr/Kr HITpaTiB, 3@ BUKMIOYEHHSIM TBEPAMX
cupiB. HaTomicTb BMICT HITPUTIB Y AOCRIOXYBaHWUX OBO-
yax K 3aKpUTOro, TaK i BiKPUTOTO IPYHTY HUXYE MeXi
KiNbKICHOrO BM3HaYeHHS. Lle Takox CToCyeTbCs (ppyk-
TiB Ta OiNblIOCTI iHWKUX O0O0’'eKTIB [OCHIOXEHHS.
NepeBuLLEHHS BMICTY HITpaTiB Yy BOAi CnocTepiranoch
nuwe y npobax, ki 6ynu B3sTi 3 KONOAA3iB Ta CBep-
LMOBYH.

BucHoBku

1. 3a gaHmmm BOOS, 3ailiCHEHHSI MOHITOpWHIY Ta
aHaniTUYHOrO KOHTPOSK0 Xap4oBOI MPOAYKLi, NUTHOT
BOAM Ta 00’EKTIB JOBKINMS € BaXIMBUMU iHCTPYMEHTa-
MW ANs OTPMMaHHS O0’€KTMBHOI iHopMaLii LWoao
BMICTY TEXHOTEHHUX 3abpyaHIOBaYiB, KUMKW € HITpaTw,
HITPUTK Ta HITPOCMOMYKKN, 3 METO NPUUHATTHA edek-
TUBHUX YNPABMIHCBKMX PilleHb A1 3MEHLLIEHHS PU3NKY

Summarizing the results of long-term studies of food
products, we have shown that nitrate content substan-
tially exceeds the maximum permissible level in veg-
etables grown in protected soil.

Cereal, fish, meat, and dairy products contain no
more than 20 mg/kg of nitrates, with the exception of
hard cheeses. In contrast, the nitrite content in the test-
ed vegetables, both from protected and open ground,
was below the limit of quantification. This also applies
to fruits and most other objects of study. Exceedances
of nitrate levels in water were observed only in samples
taken from wells and boreholes.

Conclusions

1. According to the WHO, monitoring and analytical
control of food products, drinking water, and environ-
mental objects are important tools for obtaining objec-
tive information about the content of anthropogenic pol-
lutants, such as nitrates, nitrites, and nitro compounds.
This information is essential for making effective man-
agement decisions to reduce risks to human health

Tabnuusa 2 / Table 2

AHani3 pe3ynkTaTiB AOCHiAXKEHUX 3pa3KiB XapyoBMX NMPOAYKTIB Ta BOAM Ha BMICT HiTpaTiB i HITpUTIB
Ta NnuToMa Bara npo6 3 nepeBuLLEeHHAM pernameHTiB (> N, %) 3a nepioa 2019-2024 pp. /
Analysis of tested samples of food products and water for nitrate and nitrite content
and the proportion of samples exceeding the regulations (>N, %) over the period of 2019-2024

Xap4oBi npoayk- 2019 2020 2021 2022 2023 2024
™, B T.Y. Ans
AUTSYOrO Xapyy- 3a- SN, 3a- >N, 3a- >N, 3a- >N, 3a- >N, 3a- >N,
BaHHs / Food ranbHa o ranbHa o ranbHa o ranbHa o ranbHa o ranbHa o
products, includ- KinbicTb % KinbicTb % KinbicTb % KinbicTb % KinbicTb % KinbicTb %
ing baby’food / Total / Total / Total / Total / Total / Total
Bk OBOYI Ta 264 6 366 17 298 5 112 — 301 21 132
cbpykTn / Fresh
yegotablesand 1 42 | — |30 | — |30 | — |19 | — |32 | — | 14
M’iCHa NpOAYyKLis 29 3 41 5 34 2 16 — 57 8 50
Meat products

MOIT04Ha NPOAYK- 31 3 54 7 43 3 " — 31 4
uis / Dairy prod-
ucts

8 — 19 3 14 — 5 — 14 2
Boaa / Water
iHwe / Other 119 — 191 2* 150 — 49 — 123 9*

35 — 22 — 27 — 12 — 44 — 68
[obpuea™*/ o . . o o
Fertilizers** 14 15 24 5 26
I'oyHT** / Soil** — — 77 4 — — — — | 109 | 19

MpuwmiTka / Notes:

* Bopfa 3i cBepAnoBuH Ta konoaasis / *water from boreholes and wells;

*%*

BMICT HiTpaTHoro a3oty /** nitrate nitrogen content.
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Tabnuua 3 / Table 3

Bunagku otpyeHb Aiten 3 3-x pokiB 3 BOAHO-HITPaTHOI MeTremornobiHemeto /
Cases of poisoning of children under 3 years of age with water-nitrate methemoglobinemia

Ycboro 3apeecTpoBaHo Ta nogaHo go LleHTpy /
Total registered and submitted to the Center
Poku / Years
KinbkicTb BUnagkis / Y T.4. neTanbHUX BUNagkis /
Number of cases Including deaths
2010 2 0
2011 3 1
2012 3 1
2013 2 0
2014 3 0
2015 1 0
1 (KipoBorpagacbka ) /
2016 ! (Kirovohrad region)
2017 5 0
2018 3 0
7 (XKutomwupceka - 2, MNonTtascbka - 2,
2019 XapkiBcbka - 1, YepHiriecbka - 2) / (Zhytomyr - 2, 0
Poltava - 2, Kharkiv - 1, Chernihiv - 2)
5 (Xapkiscbka - 4, lMonTtaBcbka - 1) /
2020 Kharkiv - 4, Poltava - 1 0
2 (KuiBcbka, Kutomupcbka) /
2021 (Kyiv, Zhytomyr) 0
2022 11 (XapkiBcbka -1; KuiBcbka - 2; 2Kutommpcebka - 7) 0
/ (Kharkiv -1; Kyiv - 2; Zhytomyr - 7)
5 (MonTaBcbka, Xutomupceka, KipoBorpaacbeka,
2023 BonuHcbka, Kuiecbka) / (Poltava, Zhytomyr, 0
Kirovohrad, Volyn, Kyiv)
2024 3 (XapkiBcbka - 2, XKutomupcbka) / 0
(Kharkiv - 2, Zhytomyr region)
Cyma 3a 15 pokiB /
Amount for 15 years 56 3
(2010-2024)
4 (Kuiscbka, XKntommupceka, KipoBorpagcbka,
2025 Yepkacbka) / (Kyiv, Zhytomyr, Kirovohrad, 0
Cherkasy)
2026 1 (ﬂHlnponeTpOBCbKa o§naCTb)/ 0
(Dnipropetrovsk region)

BMAMBY Ha 300POB'A MIOAMHM Ta OBKINAA. Y KpaiHax
€C MOHITOPUHT HiTpaTiB, HITPUTIB i HITPOCNONYK € CUC-
TEMHUM MPOLIECOM, IO I'PYHTYETbCS Ha OHOBIIEHOMY
3aKOHO4aBCTBI, BMCOKOMY PpiBHi (hiHAHCYBaHHA Ta
BUKOPUCTaHHI HOBITHiX TexHonori. CborogHi B YkpaiHi
CTBOpEHa HOpMaTMBHO-NpaBoBa 6a3a 3 LbOro nMuTaH-
Hsl, sIKa rapMoHi3oBaHa 3 aupekTuBamm €C.

2. B ymoBax noBHoMacLUTabHoi BiiiHK, LLIO PO3B’si3a-
Ha POCINCbKOI hbeaepaLieto, 3aiICHEHHS MOHITOPUHTY
Ta aHaniTMYHOro KOHTPOMIO 3a HiTpaTaMu Ha YaCTUHI
TepuTopin YkpaiHn abo nomipHo obmexeHo (4acTuHa
YepHiricbkoi, Cymcbkoi, [MonTtaBcbkoi, Mwukonais-
cbkoi, [AHinponeTpoBcbkoi Ta Opeckkoi obnacten), abo
3Ha4YHO 0BMEXeHOo (YacTHa XapKiBCbKOI, 3anopisbKoi,
XepcoHcbkoi obnacten), abo HEMOXNMBO (4acTuHa

and the environment. In EU countries, the monitoring
of nitrates, nitrites, and nitro compounds is a systemat-
ic process based on updated legislation, high levels of
funding, and the use of advanced technologies. Today,
Ukraine has established a legal and regulatory frame-
work on this issue, harmonized with EU directives.

2. Under the conditions of the full-scale war initiated by
the Russian Federation, monitoring and analytical control
of nitrates in certain territories of Ukraine is either moder-
ately limited (parts of Chernihiv, Sumy, Poltava, Mykolaiv,
Dnipropetrovsk, and Odesa regions), significantly limited
(parts of Kharkiv, Zaporizhzhia, and Kherson regions), or
impossible (parts of Kharkiv, Zaporizhzhia, Kherson
regions; Luhansk and Donetsk regions).
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XapkiBcbkoi, 3anopisbkoi, XepCOHCbKOi obnacrew;
NyraHcbka Ta JoHeubka obnacTi).

3. BanuwaeTtbes akTyansHol npobnema pedopmy-
BaHHS CUCTEMU MOHITOPUHIY Ta KOHTPOMO SKOCTi NnT-
HOi BOAM Ta HanaromkeHHs pobotu nabopatopii, sk
3anyyeHi 4O JepXaBHOro KOHTPOM Ta BUPOOHMYOro
MOHITOPUMHIYy Be3neku Ta SKOCTi MUTHOI BOAM.

4. TocuneHHs B3aeMOogji Mixk cy6’ekTamn fepxaBHo-
r0 MOHITOPUHIY 00’€KTIB HABKOMMLLHBOTO CEepenoBuLLa,
[0 SIKMX HanexaTb LIeHTPU 3 KOHTPOSH Ta npodinakTu-
kn xBopob (LIKMX) MO3 Ykpainu, nigposginu
Jepxnpoacnoxvecnyx6om, MiHekonorii Ta iH., @ Takox
3a y4acTi HaykoBo-gocnigHux yctaHoB MO3 Ykpainu
Ta HAMHY, moxe [03BONMTU GinbLu FPYHTOBHO OLiHNM-
TV CWTyaUito 3 HITpaTHOro 3abpyaHeHHs1 B YkpaiHi Ta
BM3HAYMTU LUNSXM MOMEPEmXEHHS LbOro sfBuULLiA Ta
IOro HeraTMBHOMO BMMUBY Ha 300POB'A NKOAUHU i
[OBKINns.

KoHdpnikT iHTepeciB. ABTOpM 3asBNAOTbL NPO Big-
CYTHICTb KOHGNIKTY iHTEpPECIB.

3. The issue of reforming the system for monitoring
and control of drinking water quality and organizing the
work of laboratories involved in state control and pro-
duction monitoring of water safety and quality remains
highly relevant.

4. Strengthening cooperation between state environ-
mental monitoring entities, including the Centers for
Disease Control and Prevention (CDCP) of the Ministry
of Health of Ukraine, units of the State Service of
Ukraine for Food Safety and Consumer Protection, the
Ministry of Ecology, and others, as well as involving
research institutions of the Ministry of Health of Ukraine
and the National Academy of Medical Sciences of
Ukraine, can allow for a more comprehensive assess-
ment of nitrate contamination in Ukraine and help iden-
tify ways to prevent this phenomenon and its negative
impacts on human health and the environment.
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