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KOHTPO/Ib BMICTY HITPATIB Y XAPYOBHX
NMPOAYKTAX - AKTYA/IbHI NATAHHA

Pesiome. AkTyanbHicTe. [lpobrema HIiTpaTHOro 3abpyAHEHHS Xap40BuUX MNPOLAYKTIB Ta FOro BravBY Ha OpraHi3m onen
OCTaHHIM 4acoMm cTae Bce OifibLL aKTyanbHO. Hitpatn — ue npupoaHi npoayktu 06MiHy BCiX POC/MH. BoHM XuUTTEBO
HeoObXigHi pocavHam — 6€3 HUX HEMOXJTMBUIA iXHiti HOpManbHWi PicT i po3BuToK. OaHaK HEKOHTPOIbOBAHE BUKOPUCTAHHS
a30THUX 106PYB MPU3BEJIO 10 HAKOMNYEHHS HEOBMEXEHOr0 PiBHSI iX Y MPOAYKTax POCAMHHOIO noxomxeHHs. [lig yac cro-
)KMBAHHSI OBOYIB 3 MiABULLEHOIO KiSIbKICTIO HITPATIB Y KULIKOBOMY TPaKTi BOHW YaCTKOBO BiAHOBIIOOTLCS 4O HITPUTIB, a
OCTaHHI NoTPan/Isioym B KPOB, BUKIMKAIOTb 3aXBOPIOBAHHSI — METreMorsiobiHeMito. TOMY KiflbKiCHE Ta SIKICHE BU3HAYeHHS
HITPATIB Ta HITPUTIB Y POCIMHHIV Ta TBAPUHHINA MPOAYKLII, BOAI Ta rPyHTax € Ha CbOrOAHILLHIN Yac akTyasabHuM. Ha oCHOBI
aHaniay nirepatypHux AXepes PO3KPUTO CyTb NPobaeMy HaAMIPHOrO HaKOMUYEHHSI HITPATIB y CilbCbKOrocroaapcChbkii
MPOAYKLI Ta iX HeraTBHOIo BIINBY Ha 340P0B S JIIOAVHW.

MeTa - ekcriepuMeHTaIbHe BU3HAYEHHSI KOHLEHTPALi HITPAaTIB Ta HITPUTIB Yy POCNHHIN | TBAPUHHIA pOAYKLii, BOAI Ta
rPyHTax, MOPIBHSIHHS 3 rPaHNYHO AOMYCTUMOKO KOHLIEHTpaLieo 3rigHo 3 Bumoramu loctaHosu Paaw (EC) Ne 1258/2011
MakcumasbHU BMICT HITPATIB B 0BoYax Ta «LepxaBHUMu caHiTapHUMU rpasunamu i Hopmamm «MakcrumaibHo JonyCTUMI
PIiBHI OKpemMux 3a6pyAHIOIYMUX PEYOBUH Y Xap40BUX MPOAYKTaxX», 3aTBEpAXeHUMY Haka3om MiHicTepcTBa 0XOpoHU 340~
poB’s Ykpainn 13 tpasHs 2013 poky Ne 368 (y penakuii Hakady MiHicTepcTBa OXOPOHM 340POB’S YkpaiHu Bia 22 TpaBHs
2020 poky Ne 1238).

Marepianu Ta metogn. [xepena iHpopmaLiiiHoro noLuyky B pyKOBaHNX Ta €/1eKTPOHHUX BUAAHHSIX, MOLLIYKOBUX 6a3ax,
MeToaM aHaniay, NOPIBHSIHHS Ta y3araibHEHHS iHpopMaLiiHX gaHnx. POTOMETPUYHUI METOL.

Pe3ynbtaru. [poaHani3aoBaHo pPoJib HITPATIB Yy MPUPOAI, 3’9COBAHO AXepesa iXHbOro HaaxXOXEHHSI A0 NPOAYKTIB Xap4y-
BaHHSI, @ TakoX HOPMYBAHHSI BMICTY HITPATHUX KOMIOHEHTIB. JJOCimXeHO npobiemy 3HUXEHHS IKOCTi POCAVHHOI MpoAYK-
Lii Yyepe3 HEKOHTPOJIbOBAHE 3aCTOCyBaHHsI 40OPUB, BMICT HITPATIB Y DOC/IMHHIV Ta TBAPUHHIM npoAykuii. Po3rnsHyTo
LUKIAMBWIA BIJIMB NMPOAYKLUIT 3 NiABULLEHUM BMICTOM HITPaTiB, MPOBEAEHO KOMITIEKCHY OLHKY iXHbOro BMICTY B PI3HUX
4aCTUHaX POC/INH; HAAAHO MOPIBHSI/IbHY XapakTePUCTUKY METOAIB BU3HAYEHHS HITDATHUX CrIOYK.

BucHoBku. [pobnema HiTpaTHOro 3abpyaHeHHs HabyBae Bce BiNbLUOT akTyaslbHOCTI 4epe3 MoCTiiHe 30ibLUEeHHS KiflbKO-
CTi Ta WBMUAKOCTI KPYroobiry HiTpaTHOro a3oTy y AOBKIN, 3pOCTaE MOro BrvB Ha MPUPOAHI CUCTEMU Ta MOXJINBICTb aky-
mynsuii' y npoaykTax pOCAMHHULTBA i BiANOBIAHO B OpraHiami noaed i TBapuH. OTXe, 34iliCHEHHS aHaliTUYHOro KOHTPOJII0
XapyoBoi npoaykuii Ta 00°€KTIB [OBKINNS € BaXMBUM [J1s OAEPXaHHS BiaroBiaHOI iHopmaLii npo BMICT TEXHOreHHUX
3a6pyaHIOBaYIB, SKUMU € HITPATU Ta HITPUTH.

KnroyoBi cnoBa: Hitpaty, mMakcumasibHO AOMyCTUMMI PiBEHb, HITPATHI Crosyky, HITPaTHE 3a0PYAHEHHS.
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THE TOPICALITY OF THE ISSUE OF NITRATES CONTROL
IN FOOD PRODUCTS

Abstract. Nitrates are natural metabolic products of all plants. They are vital to plants — without them their normal growth
and development is impossible. However, the uncontrolled use of nitrogen fertilizers has led to their uncontrolled accumu-
lation in food products. When eating vegetables with high amounts of nitrates, they are partially restored to nitrites in the
intestinal tract, and the latter, entering the bloodstream cause diseases — methemoglobinemia. Therefore, quantitative and
qualitative determination of nitrates and nitrites in plant and animal products, water and soils are relevant today. Based on
the analysis of scientific literature, the essence of the problem of excessive accumulation of nitrates in agricultural products
and their negative impact on human health is highlighted.

Aim.The aim of the research was to determine experimentally the concentration of nitrates and nitrites in plant and animal
products, water and soils, to compare it with the maximum allowable concentration as required by Commission Regulation
(EU) No 1258/2011 on maximum nitrate content in vegetables and by State sanitary rules and regulations on Maximum
Permissible Levels of Certain Contaminants in Food, approved by the Order of the Ministry of Health of Ukraine of May 13,
2013 No 368 (as amended by the order of the Ministry of Health of Ukraine of May 22, 2020 No 1238).
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Materials and Methods. Sources of information retrieval in printed and electronic publications, databases search
engines, methods of analysis, comparison and generalization of data. Photometric method.

Results. The analysis of the value of nitrates in nature, sources of this substance in food was conducted; normalization of
the content of nitrate components, the problem of plant products quality decline due to the uncontrolled use of fertilizers
was studied; the content of nitrates in plant and animal products; the harmful effects of products with high nitrate content
were considered; a comprehensive assessment of nitrate content in plant products was carried out; comparative charac-
teristics of methods for determination of nitrate compounds were given; the consequences of consumption of products with

high nitrate content were analyzed.

Conclusions. The problem of nitrate pollution is becoming increasingly significant, because the amount and speed of the
nitrate nitrogen cycle in the environment is constantly increasing, which increases its impact on natural systems and the
possibility of nitrate accumulation in crop products, humans and animals. Therefore, the implementation of analytical con-
trol of food and environmental objects is important to obtain objective information about the content of man-made pollu-

tants, which are nitrates and nitrites.

Key Words: nitrates, maximum permissible level, nitrate compounds, nitrate pollution.

BcTtyn. Mpobnema HiTpaTtHOro 3abpyaHeHHs xap-
4OBWX NPOAYKTIB Ta MOro BMAMBY HA OPraHi3aM Nioaen
OCTaHHIM 4acom cTae Bce OifblWl akTyasibHOO.
Hitpat — ue npupoaHi npoayktn oOMiHy BCiX poc-
NNH. BOHM XMTTEBO HEOOXiOHI pocnnHaMm — 6e3 Hux
HEMOXJIMBUIA TXHIA HOPManbHUA PICT i PO3BMTOK.
OpHak HEKOHTPONbOBAHE BUMKOPUCTAHHS a30THUX
[00pVB NPU3BENO A0 HAKOMUYEHHS HEOOMEXEHOI0
PiBHS X Y MPOAYKTax POCAMHHOIrO NOXomXeHHs. [Mig,
4ac BXMBaHHS OBOYIB 3 MiABULLEHOLO KifIbKICTIO HITpa-
TiB Y KMLWKOBOMY TPaKTi BOHW 4aCTKOBO BiZHOBIO-
I0TbCA A0 HITPUTIB, @ OCTaHHI NOTpanasoum B KPOB,
BMK/INKAIOTb 3aXBOPIOBAHHS — METreMorfiobiHemito.
Tomy kinbkiCHe Ta sIKiCHe BU3HAYEeHHS HIiTpaTiB Ta HiT-
pUTIB Y POCAVHHIA Ta TBApWHHIN NPOAYKLi, BOAi Ta
rPYHTax € Ha CbOrOAHIlLHIN Yac akTyanbHUM. Ha
OCHOBI aHanidy firepatypHNX SXepen Ppo3KpUTO CyTb
npo6eMy HaAMIPHOrO HAKOMWYEHHS HITPATIB Y Ciflb-
CbKOrocnogapcbkii Npoaykuii Ta X HeraTMBHOMO
BMNMBY Ha 340POB’S NIOANHN.

MeTta. BucBiTneHHa npobnemMy HiTpaTHOro
3a0pyOHEHHS XapyoBMX NPOYKTIB Ta MOro BrIMBY Ha
OopraHiaMm niogen, a TakoX eKCnepumMeHTanbHe
BM3HAYEHHS KOHLEHTPALi HITPaTiB Y POCAMHHIA Ta
TBAPVHHIN NPOAYKLi, BOAI Ta FPYyHTaX, NOPIBHAHHS
OAEPXaHMX Ppes3ynbTaTiB 3 MPaHUYHO [OMYCTMMOIO
KOHLEHTpaU,€eto 3rigHo 3 BuMoramum MocTtaHosu Pagn
(€C) Ne 1258/2011 «MakcumanbHWin BMICT HITpaTiB B
oBoYax» Ta «[epxaBHMX CaHITaApHUX NPaBW i HOPM
«MakcumanbHO O0onycTMMI PiBHI OkpeMux 3abpya-
HIOIOHYMX PEYOBMH Y Xap4yoBMX NPOAYyKTax», 3aTBEPA-
XeHnx Hakasom MiHicTepcTBa OXOPOHM 300POB’S
Ykpaiin 13 tpaBHa 2013 poky Ne368 (y pemakuii
Hakaldy MiHicTepcTBa OXOPOHM 300PO0B’A YKpaiHu Big,
22 tpaBHa 2020 poky Ne 1238), 3apeecTpoBaHi B
MinictepcTai toctuuii Ykpainm 21 annnga 2020 p. 3a Ne
684/34967).

Matepianu Ta metoam. 34iNcHEHO iHpopMaL,in-
HMIA NOLLYK 3a HanpsMOM PobOTU B APYKOBaHMX Ta
€N1eKTPOHHUX  BUOAHHAX,  MOWYyKOBUX  BGasax.
MNpoBeaeHo y3aranbHEHHS iHPOPMALIAHMX AaHUX
OO0 MEeTOoAIB aHanisy, B TOMY YUCIi MOPIBHSHHS 3
GOTOMETPUYHMM METOAOM, po3pobneHum y ABTL,
(MI.C.3.7.2.01-017), nprHUMN SKOrO FPYHTYETLCS Ha

Introduction. Nitrates are natural metabolic prod-
ucts of all plants. They are vital to plants - without
them their normal growth and development is impos-
sible. However, the uncontrolled use of nitrogen fer-
tilizers has led to their uncontrolled accumulation in
food products. When eating vegetables with high
amounts of nitrates, they are partially restored to
nitrites in the intestinal tract, and the latter, entering
the bloodstream cause diseases — methemoglobine-
mia. Therefore, quantitative and qualitative determi-
nation of nitrates and nitrites in plant and animal
products, water and soils is relevant today. Based on
the analysis of literature sources, the essence of the
problem of excessive accumulation of nitrates in agri-
cultural products and their negative impact on human
health is highlighted.

Aim. The aim of the research was to highlight the
problem of nitrate contamination of food and its
impact on the human body, as well as to determine
experimentally the concentration of nitrates in plant
and animal products, water and soil, comparing the
results with the maximum allowable concentration as
required by Commission Regulation (EU) No
1258/2011 on maximum nitrate content in vegetables
and by State sanitary rules and regulations on
Maximum  Permissible Levels of Certain
Contaminants in Food, approved by the Order of the
Ministry of Health of Ukraine of May 13, 2013 No 368
(as amended by the order of the Ministry of Health of
Ukraine of May 22, 2020 No 1238).

Materials and Methods. A topic related informa-
tion search was conducted in printed and electronic
publications, search databases. The obtained data on
analysis methods were generalized, including com-
parison with the photometric method developed in
RTTC (Recearch and Testing Toxicological Center),
the principle of which is based on extraction with
water or potassium chloride solution (for soil and feed
samples), purification or clarification of extracts,
reduction of nitrates to nitrites with a cadmium col-
umn and photometric measurement of the colour of
the nitro compound of red-violet colour, formed by
the interaction of nitrites with Griess reagent.
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eKcTparyBaHHi Bogo abo pPo34MHOM XJI0puay Kasio
(s 3paskiB rpyHTY Ta KOPMIB), O4MLLLEHHI aD0 OCBIT-
NEHHI EKCTPAKTIB, BIGHOBNEHHI HITPATIB 40 HITPUTIB HA
KaaMI€EBI KOSTOHLI Ta POTOMETPUYHOMY BUMIPIOBAHHI
3abapBneHHsl a30TOCMNOoNYKN 4epBOHO-DIONETOBOMO
KONbOpy, WO yTBOpMAacs Npu B3aEMOAIT HITPUTIB 3
peakTmeom [picca.

PesynbTat Ta 00roBopeHHs. [poaHaniaoBaHo
POSib HITPaTIB Yy NPUPOAI, 3'ACOBaHO AXepena iXHbOro
HaOXOOKEHHs [0 NPOAYKTIB XapyyBaHHS, a TakoX
HOPMYBAHHS  BMICTY HIiTpaTHUX KOMMOHEHTIB.
JocnioXeHo 3HWKEHHS SKOCTI POCAUHHOI NPOAYKLT
yepe3 HEKOHTPOSIbOBAHE 3aCTOCYBaHHS A00pPUB;
BMICT HITpaTiB Y POCANHHIN Ta TBAPUHHIA NPOAYKLi.
Po3rnsHyTo WKignvemin BNAnB Npoaykuii 3 nigsuile-
HVMM BMICTOM HIiTpaTiB, NPOBEAEHO KOMTMIEKCHY OLLIH-
Ky IXHbOr0 BMIiCTY B Pi3HMX YaCTMHAX POCANH; HaAaHO
MOPIBHSNbHY XapakTEPUCTUKY METOLIB BU3HAYEHHS
HITPaTHUX CNOJIYK.

OCHOBHUMMK pXepenamn HagxXOOXKEHHs HiTpaTis
ek30reHHo € oBodi (70%), Boga (20%) Ta iHWi npo-
OYKTU xapyyBaHHs (6% 3 M'ACOM i KOHCEPBOBaHMMM
npoayktamu). MNpwu iXHbOMY NOTPaNSAHHI 4O OpraHi3-
My JtoavHKU NpmbansHo 60% BUBOAWTLCS 3 CeYelo,
Marixe 5% — 3HaxoaMTbCS y CAuHI [25,26].

BnainsioTb NePBMHHY TOKCUYHICTb BNAcHe HiTpart-
iOHa; BTOPWHHY, MOB'A3aHY 3 YTBOPEHHSM HITPUT-
iOHa, | TPETUHHY, 06YMOBNEHY CTBOPEHHSM 3 HITPUTIB
i aMmiHiB HiTpO3aMiHiB. Halibinblwmin pu3nk ana 300-
POB’St CTAHOBMATb HITPO3aMiHM, WO YTBOPKOTLCS 3
HITPUTIB Ta aMiHiB. CHTE3 HITPO3aMmiHiB MOXe Binby-
BATUCb K Y MPOAYKTaxX XapyyBaHHS B MPOLECI iXHbOT
KyniHapHoi 006po0OKM, NOMALLHBOrO KOHCEPBYBAHHS,
30epiraHHs, Tak i B opraHiamMi noguHu [7].

Honyctuma no6osa n03a Hitpatie 0 - 37 Mr/kr macu
Tina 6yna BctaHorneHa B 1990 poui (EC 1992) [19], a
ons Hitpuie 0,06 mr/kr macu Tina B 199r poui [18].

Y 2002 poui 3Ha4yeHHs OOMyCTUMMX 00O0BMX 403
Oyno nepernsHyto. ns HiTpatiea Oyno 30epexeHo
piBeHb Big, 0 40 3.7 Mr/Kr macu Tina, a ansa HiTpuTiB BCTa-
Hosnex 0-0,07 mr/kr macu Tina (FAO/|WHO) [23,24].

Maca HiTpartiB, L0 HagxoguTb 3 Xel i BOAOI0,
MOXe ByTV AOCUTb 3HAYHOIO. IXHS BENMKA KiNbKICTb B
OpraHi3ami NIOAMHM MOXe BigYYTHO BMAMBATK Ha
@i3ioNorivyHMI CTaH: BUKNNKATK PidHi GYHKLLIOHANbHI
MOPYLUEHHS OpraHiaMy — MeTremornobiHemito, Tka-
HMHHY rinokcito. 3a gaHumm Mensinga (2003) [27],
$OoHOBWIA piBEHb BMICTY MeTremMorfiobiHy CTaHOBUTb
1-3%, npu 10% nopyLyeTLCH TPAHCMOPT KMUCHIO Kili-
TMHaMmn KpoBi, npu 20% cnocTepiraeTbCs PO3BUTOK
LiaHO3y i MiNoKCii, NiABWLLEHHS BMICTY MeTremornobi-
Hy A0 50% (3a gaHumm IPCS, 2006 ) —y 70% HacTae
cmepTb [30]. Came TOMy HeoOXiOHO 3AjMcHIOBATU
KOHTPOJ/Ib 3a BMICTOM HITpaTiB y NPOAyKTax xap4y-
BaHHS, IKi € 10ro NoTeHLUinH1M mxepenom [9, 13].

HakonuyeHHs HiTpaTiB y pocAnHax 3anexuTb Big
Garatbox dakTopiB. Haibinblu 3HavyLLWwMmM € Gionoriy-
Hi XxapaKTepUCTUKIN Camumx KynbTyp, 0COBAMBOCTi a30T-

Results and Discussion. The analysis of the value
of nitrates in nature, sources of this substance in
food, normalization of the content of nitrate compo-
nents, the problem of plant products quality decline
due to the uncontrolled use of fertilizers; the content
of nitrates in plant and animal products was studied;
the harmful effects of products with high nitrate con-
tent are considered, a comprehensive assessment of
nitrate content in plant products is carried out; com-
parative characteristics of methods for determination
of nitrate compounds are given; the consequences of
consumption of products with high nitrate content are
analyzed.

The main sources of exogenous nitrate are vegeta-
bles (70%), water (20%) and other foods (6% - with
meat and canned food). When nitrates enter the
human body about 60% is excreted with the urine,
about 5% - get into saliva [25, 26].

As arule, the primary toxicity of the nitrate ion itself;
secondary, associated with the formation of nitrite
ions, and tertiary, due to the formation of
nitrosamines from nitrites and amines are distin-
guished. The greatest health risks are posed by
nitrosamines, which are formed from nitrites and
amines. The synthesis of nitrosamines can occur in
food in the process of their culinary processing, home
canning, storage, and in the human body [7].

The permissible daily dose of nitrates 0-37 mg/kg
of body weight was established in 1990 (EU, 1992)
[19], and for nitrites 0-0.06 mg/kg of body weight in
1997 (EU, 1997) [18].

In 2002, the values of permissible daily doses were
revised and the level of 0 to 3.7 mg/kg of body weight
was preserved for nitrates, and 0-0.07 mg/kg of body
weight was set for nitrites (FAO WHO) [23, 24].

The mass of nitrates that comes with food and
water can be quite significant. The intake of nitrates in
the human body in large quantities can significantly
affect its physiology: cause various disorders of the
functional state of the body - methemoglobinemia,
tissue hypoxia. According to Mensinga (2003) [27],
the background level of methemoglobin content is 1-
3%, at 10% oxygen transport by blood cells is disrupt-
ed, at 20% cyanosis and hypoxia develop, 50%
increase in methemoglobin content (according to
IPCS, 2006) - in 70% of cases leads to death [30].
That is why it is necessary to control the content of
nitrates in food products, which are its potential
source [9, 13].

The accumulation of nitrates in plants depends on
many factors, the most important of which are the
biological characteristics of the crops themselves,
features of nitrogen nutrition, including doses, forms
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HOrO Xap4yBaHHs, B TOMY Yvchi 4o3un, GopmMu i cnoco-
61 BHECEHHS1 a30THMX O00puB, 30anaHCOBAHICTb 3
HLWMMW eneMeHTamm xapuyBaHHs, TEPMIHN OCTaHHbOI
a30TUCTOI MiAroA4iBni, YMOBM OOBKiAS (BOMOriCTb
FPYHTY, IHTEHCMBHICTb OCBITNEHHS i Temneparypa),
CTpOKM 30MpaHHs Bpoxato Towo [11, 12, 14].

3rigHo 3 y3arajbHeHMU AiTepaTypHUMK JaHUMU
BMICT HITpaTiB y NA0L00BOYEBI MPOAYKUII 3HAxXo-
ONTbCS B OOCUTb LUMPOKMX MEXax: y KapTonai —
4-1218 mr/kr, y kanycTi 6inokavanHin —10-3467 mr/r,
y KanycTi uBiTHin — 53-557 mr/kr, y Gypsikax cTono-
Bux — 40-7771 mr/kr, y Mmopksi — 9-1494 wmr/kr, y
kabaukax — 8-672 Mr/kr, y oripkax (B T.4. BUPOLLLEHNX
B 3aXULLEHOMY rpyHTi) —6-1181 mr/kr, y TomaTax — 6-
2220 wmr/kr, y nepui conogkomy — 10-517 mr/kr, y
BaknaxaHax (B T.4. BUPOLLEHWNX B 3aXMLLIEHOMY TPYH-
Ti) — 110-2107 mr/kr, y umbyni pinyactin — 0-625
Mmr/kr, y pegucui — 41-4527 mr/kr, y netpywui — 90-
2508 mr/kr, y umbyni nopei — 4-1848 mr/kr, y umbyni
3eneHin — 10-1486 mr/kr, y nuctoBux canartax — 240-
4026 mr/xr, y kaByHax — 10-300 mr/kr, y AnHax — 35-
201 Mr/kr. Y 3HaYHO MEHLUIN KifIbKOCTi HITpaTh BU3HA-
yalTbcsa y dpykTax Ta arogax: B abnykax — 1,2-99,2
mr/kr, B rpywax — 5-30 mr/kr, y cnmeax — 6,4-66.5
Mr/Kr, y BUHOrpagi — 4-142 Mr/kr) i we MeHwe B
MOSIo4HMX npogykrax: 0,1-6,5 mr/kr [2, 6, 8, 10, 22].

BMmiCT HiTpaT-aHioHa B NUTHI BOAj, OTPUMAaHIn 3
NoBepxXHeBMX axxepen, y BinbLIOCTi KpaiH He NepeBu-
wye 10 Mr/n, Xxoya piBHi HITPaT-iOHA B KPUHWYHIN BOAI
Hepiako nepesuytoTs 50 Mr/n; piBHI HITPUT — ioHa
npwv LUbOMY, K NpaBwuio, HabaraTo HUXYi — MeHLLE
nekinbkox Minirpamis (BOO3). Y 6inbLUOCTI onncaHmx
BMNAKiB METreMornobiHemii, MoB'A3aHNX 3 BMICTOM
HITPaTIB y NWUTHIN BOAI, LLO BMKOPMUCTOBYBaNach AJisl
NPUroTYBaHHS OUTAYUX CYMIlLENn, KifbKiCTb HIiTpaTiB
oyna 220 wmr/n. 3as3Buyai CynpoBOAXYBaNMCS
CynyTHiM GakTepianbH1UM 3a0pyaHEHHIM BOaM [5].

3 OBOYEBUX KyNbTYp HaWOiNbLUy KifbKiCTb HITPATIB
MIiCTSTb 3€MIeHHI Ky/JbTypWu, a TakoX KOpPEeHenaoau,
3okpema Oypsik CTONOBMIA. [MOPIBHAHO MeHLWe —
Tomatn Ta kaptonas. NpomMixkHe NONOXEHHS MOoCi-
[aloTb Oripky Ta kanycta 6GinokayaHHa. PaHHi 0BOui
MICTSTb HITPaTIB OiNibLLE, HiXX OBOYI, BUPOLLEHI Yy Bif-
KPUTOMY TpYHTI. BigHOCHO Mano HiTpatiB Hakomu-
yyloTb GpykTH Ta arogun. [10, 15].

[ns po3pobneHHs cTparterii ynpasiHHG puankamm
ONs 300PO0B’S NOANHW, CNPUYNHEHUMMN HAOXOOKEH-
HAM HITpaTiB 3 POCAVHHMMUK NpoAaykTamu, EBponen-
Ccbka Komicis Hagana EkcnepTHii rpyni 3 nutaHb
3abpyaHioBadiB y xap4oBomy naHuoxky (CONTAM)
€BpONENCbLKOro ynpaeiHHA HELUKIAAMBOCTI Xap4o-
BMX NpoaykTiB (EFSA) popyyeHHs NPOBECTM OL,HIO-
BaHHS PU3MKY Ha CydacHilwomy piBHi. MeToto Gyno
BpaxyBaHHS KiNbKOCTI HITPATIB, WO MICTATLCS B POC-
JIMHHUX NPOAYKTax, 9Ki CNOXMBAE loaMHa, | Bigno.ia-
HMX MipKyBaHb CTOCOBHO CMIBBIZHOLIEHHS MiXX pU3u-
Kamun i MO3UTMBHMMW BRAMBaMW. Y BIAMNOBiAb Ha
3anuT WOA0 HadaHHs iHbopMaLii CTOCOBHO BMICTY

and methods of nitrogen fertilizers application, bal-
ance with other nutrients, the timing of the last nitro-
gen fertilizers application, environmental conditions
(soil humidity, light intensity and temperature), terms
of harvest, etc. [11, 12, 14].

According to the generalized scientific data the con-
tent of nitrates in fruit and vegetable products is deter-
mined within a fairly wide range: in potatoes — 4-1218
mg/kg, in white cabbage - 10-3467 mg/kg, in cauli-
flower — 53-557 mg/, in table beets - 40-7771 mg/kg,
in carrots - 9-1494 mg/kg, in zucchini — 8-672 mg kg,
in cucumbers (including those grown under cover) —
6-1181 mg/kg, in tomatoes - 6-2220 mg/kg, in bell
peppers — 10-517 mg/kg, in eggplants (including
those grown under cover) - 110-2107 mg/kg, in
onions — 0-625 mg/kg, in radish — 41-4527 mg/kg, in
parsley — 90-2508 mg/kg, in leek — 4-1848 mg/kg, in
onions green — 10-1486 mg / kg, in lettuce - 240-
4026 mg/kg, in watermelons - 10-300 mg/kg, in mel-
ons — 35-201 mg/kg. Nitrates are determined in much
smaller quantities for fruits and berries: in apples -
1.2-99.2 mg/kg, in pears - 5-30 mg/kg, in plums -
6.4-66.5 mg/kg, in grapes - 4-142 mg/kg and even
less for dairy products: 0.1-6.5 mg/kg [2, 6, 8, 10, 22].

The content of nitrate anion in drinking water
obtained from surface sources in most countries
does not exceed 10 mgy/I, although nitrate ion levels in
well water often exceed 50 mg/I; nitrite ion levels are
usually much lower — less than a few milligrams
(WHO). In most of the described cases of methemo-
globinemia associated with nitrate content in drinking
water used for the preparation of infant formulas, the
amount of nitrate was 220 mg/I. Cases of methemo-
globinemia are usually accompanied by concomitant
bacterial contamination of water [5].

Of the vegetable crops, the largest amount of
nitrates is found in green crops, as well as root crops,
in particular beets. Tomatoes and potatoes accumu-
late relatively little nitrate. Cucumbers and white cab-
bage occupy an intermediate position. Early vegeta-
bles contain more nitrates than open-ground vegeta-
bles. Fruits and berries accumulate relatively little
nitrates [10, 15].

In order to develop a strategy for managing the
risks to human health caused by the inflow of nitrates
with plant products, the European Commission has
instructed the Expert Group on Contaminants in the
Food Chain (CONTAM) of the European Food Safety
Authority (EFSA) to conduct a thorough risk assess-
ment. The aim was to take into account the amount of
nitrates contained in plant products consumed by
humans and the relevant considerations regarding
the relationship between risks and benefits.
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HITpaTiB y pocnvMHHMX npoaykTtax EFSA oTpumana
pesynbtatv 41969 aHaniTM4HMX [OCHIAXEHb 3
20 pepxaB-4neHiB, a Takox Hopsaerii. YcepegHeHui
BMICT HITpaTiB Yy Pi3HUX BUAAX POCAVHHUX MPOAYKTIB
KONMBABCS B LUMPOKOMY AianasoHi Big, HU3bKOr0 —
1 Mr/kr (ropox i 6ptoccenbcbka kanycra), 0 BUCOKO-
ro — 4800 mr/kr (pykona). BMiCT HiTpaTiB, HUX4MIA 3a
MiHIMYyM, WO Moxe OyTn BusBneHuin (LOD), mas
MicLie MeHLUe HiX Y 5 % 3pa3kiB. MpunbnnsHi aaHi cTo-
COBHO 00CAriB CNOXUBAHHS POCIVHHMX NPOOYKTIB B
€Bponi ouiHoBanK 3a iHbopmaLi€to, WO MICTUTLCS B
6asi paHmx GEMS/Food Consumption Cluster Diets,
a TakoX OaHMMW LLOAO iX CMOXMBAHHS, HagaHUMM
nepxasamm-yneHamm €C. [20]

Y pesynbTari, 9K 6a30Be 3HAYEHHS! CMOXMBaHHS
0BOMIB i OPYKTIB MoanHoto, 6yno npuitHaTo 400 r 3a
0o0y BiAMOBIOHO 00 pekomeHaauin BcecBiTHbOI
opraHisauji oxopoxu 3gopos’a (WHO (BOOS), npote
BBaAXaJ0Cs, LLLO BCi BOHM CNOXMBanmcs B Gpopmi poc-
NMHHMX NpoAaykTiB. Kpim Toro, 3a 3ibpaHnumm gaHnumm
Oyno OLiHEeHO Aekinbka cueHapiiB, ski nepenbdadvanu
Pi3Hi 06CArM CnoXmnBaHHS Xap4yoBUX MPOOYKTIB 3 Pi3-
HVYM BMICTOM HIiTpaTiB y BiZNOBIAHWUX KaTeropisax. Lli
cueHapil nokasanu, Lo OCHOBHMM YMHHUKOM BUCO-
KOro HaAXO[XEHHS HITpaTIB 3 ixketo Oyna He abconioT-
Ha KiNbKiCTb POCANHHUX NPOAYKTIB, LLO CNOXMBAIOTb-
cs, a ixHi BuayM (30kpema, PoCanHHA Ka y BUrNsi
NINCTS) | BMICT HITPATIB, L0 3aNeXWTb Bif, YMOB IXHbO-
ro BMpobHuuTBa [25]. ONa OUHIOBAHHA MOXINBUX
BMAMBIB Ha 300POB’S 3a PIi3HUX CLEHapIlB Hagxon-
XEHH$ HITPaTiB 3 Xap4y0oBMMM MPOOYKTAMU eKCrepTHa
rpyna CONTAM nopisHana pesynbTatii OLiHIOBaHHS 3
BMMNAKOM IXHbOro 10O0BOro HaAXOMKEHHS B KiJlbKO-
CTi 222 mMr fo opraHiamy noguHn Baroto 60 kr. Kpim
TOro, 0N NPUB'A3KU LMX pes3ynbTaTiB 40 NEBHUX
00CTaBWH BpaxoBYBasM TaKOX HAAXOIXKEHHS HITpaTiB
3 HLWMX JXepen, 30Kpema NMTHOI BOAM | KOHCEPBOBA-
HOro M’sca, B KifIbKOCTi B cepeaHboMy 35-44 Mr Ha
ocoby 3a n00y. Ak OCHOBY A5t MOPIBHSIHHA OGpanu
ocoby, ska cnoxwueana 400 r Ha goOy 3millaHoi poc-
JINHHOI TXi 3i CEpeaHiM BMICTOM HIiTpaTiB, LU0 BiAMNOBi-
[0ano HaOXO[KXEHHIO HITpaTiB 3 POCIMHHOK DKel B
kinbkocTi 157 mr Ha noby. BOO3 pekomeHaye nony-
CTMMUI piBeHb Ao06oBOro crnoxueaHHs (Acceptable
Daily Intake — ADI) gns HitpaTtiB 3,7 Mr/kr macu Tina.
To6T0, LS BenunymHa Hkya 3a ADI HaBiTb KL BpaTu
00 yBaru HiTpaTu, ki NOTPanSOTb 3 iHWUMU Xapyo-
BUMW NPOOYyKTamn. SMEHLLNTM 00CAr HAAXOOKEHHS
HiTpaTiB MOXHa 00poONslYM NPOAYKTM, 30KpEMaA
MWTW, OYMLLATM Bif LUKYPKK Ta/abo nigpasaty Kyni-
HapHi 06pobu. [28,29,31]

FpaHn4yHO AONYCTUMI PiBHi BMICTY KOHTaMiHaH-
TiB, HiTPaTIB y Xap4oBiii npoaykuii B €EC BCTaHOB-
JIeHi TaKUMM JOKYMEHTaMu:

— MNpasuna Kowmicii (EC) Ne194/97 BnepLue BCTaHOB-
NEHO AOMNYCTMMUIA PIBEHb HITPATIB OJ19 Xap4OBUX
NPOAYKTIB;

In response to a request for information on nitrate
content in plant products, EFSA received the results
of 41 969 analytical studies from 20 Member States,
as well as Norway. The average content of nitrates in
various types of plant products ranged from low - 1
mg/kg (peas and Brussels sprouts), to high - 4800
mg/kg (rucola). Nitrate content lower than the lowest
detectable (LOD) was in less than 5% of the samples.
Approximate data on the consumption of plant prod-
ucts in Europe were estimated from the information
contained in the GEMS/Food Consumption Cluster
Diets database, as well as data on their consumption
provided by EU Member States [20].

As a result, 400 g per day was taken as the basic
value for human consumption of fruits and vegetables
in accordance with the recommendations of the
World Health Organization (WHO), but it was believed
that all of them were consumed with plant products.
Several scenarios with different levels of nitrate con-
sumption in the respective categories were evaluat-
ed, which showed that the main factor in the high
intake of nitrates with food was not the absolute
amount of plant products consumed, but their
species (including plant food in the form of leaves)
and the content of nitrates, which depends on the
conditions of their production [25].

To assess possible health effects in different sce-
narios of nitrates intake with food, the CONTAM
Expert Group compared the results of the assess-
ment with the case of their daily intake in the amount
of 222 mg into the human body weighing 60 kg. In
addition, to link these results to certain circum-
stances the intake of nitrates with other sources, in
particular, drinking water and canned meat, in an
average of 35-44 mg per person per day was taken
into account. The basis for comparison was a person
who consumed 400 g of mixed plant foods with an
average content of nitrates per day, which corre-
sponded to the intake of nitrates from plant foods in
the amount of 157 mg per day. The WHO recom-
mends an acceptable daily intake (ADI) for nitrates as
3.7 mg/kg of body weight. That is, this value is lower
than the ADI, even if we take into account nitrates that
come with other foods. The reduction in nitrate intake
may be the result of food processing, in particular
washing, peeling and/or cooking [28, 29.31]

The maximum permissible levels of contami-
nants, nitrates in food products in the EU are set
by the following documents:

— Commission Regulation (EC) No 194/97 for the first
time set out an acceptable level of nitrate for food-
stuffs;

— Commission Regulation (EC) No 1881/2006 of 19
December 2006 set out maximum levels for
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— Mocranosa Papu (€C) Ne 1881/2006 sip 19 rpyass

2006 BcTaHOBUNA MaKCUMaNbHWIA PiBEHb BMICTY
HITpaTiB AN xapyoBWX NPOAYKTIB (HITpaTn HOp-
MYIOTbCSl TiflbKM AN NEBHUX BUAIB JIMCTKOBUX
OBOMIB: LUMMHAT, NaTyk, canar ancbepr Ta guTayo-
ro XxapyyBaHHs1) Ha 6a3i OLHK/ MOXNBOrO pr3u-
Ky, MOB’13aHOr0 3i CMOXMBAHHSM HIiTPATIB i3 nJo-
[0O0BOY€EBOIO Npoaykuieto [17]

— MMocTaHoBa Pagm (EC) Ne 1258/2011 Big 2 rpyaHst

2011 poky — BHECEHIi KiflbKiCHi 3MiHM (30iNbLUEHI
PiBHI BMICTY) LWOAO0 AOMYCTUMOrO PiBHS BMICTY
HITpaTiB y NPOAyKTax: TiflbkM AN NEBHUX BUAIB
JIMCTKOBWX OBOMIB: LUMMHAT, NaTyk, canaT ancbepr
Ta ONs AMTS4Oro xapyyBaHHs); [16]

BinnogigHo oo MoctaHosu Paau (EC) Ne 1258/2011

MaKCUMaslbHWUIn BMICT HITpPaTiB Yy OBOYax He MOXe
nepeBuLLLYBaTK BUMOIW, HaBedeHi B Tabn. 1).

nitrates in foodstuffs (nitrates are standardized
only for certain leafy vegetables: spinach, lettuce,
“Iceberg” type lettuce and foods for infants and
young children) on the basis of an assessment of
the potential risk of nitrates intake with fruit and
vegetables [17]

— Commission Regulation (EU) No 1258/2011 of

2 December 2011 - quantitative changes
(increased levels) concerning the permissible
level of nitrates in products were introduced: only
for certain types of leafy vegetables: spinach, let-
tuce, “lceberg” type lettuce and for foods for
infants and young children [16];
According to Commission Regulation (EU) No

1258/2011, the maximum nitrate content of vegeta-
bles may not exceed the requirements given in Table 1.

Tabnuusa 1/ Table 1

AonycTumMuii piBeHb BMiCTY HiTpaTiB 3rigHo 3 Bumoramum NoctaHoeu Paau (EC) Ne 1258/2011 /
Permissible level of nitrate content according to Commission Regulation (EU)
No 1258/2011 requirements

. AosigkoBa iHpopmauia / MakcumanbHO A0oNyCTUMI PiBHiI
Xapuosi npoaykty / Food Reference Information (Mr NOg/kr) / Maximum permis-
sible levels (mg NO, /kg )
Ceixuii winuHat / Fresh spinach 3500
3aMOopOXeHUn | KOHCEPBOBAHN
wnwuHat / Frozen and preserved 2000
spinach
3 1 oBTHs No 31 6epe3Hs
Yy 3aXULLEHOMY FPYHTI / 5000
Harvested 1 October to 31March;
grown under cover
Caixuin canat (kpim anncbepra) y Y BiIKPUTOMY FPYHTI / 4000
BIOKPUTOMY Ta 3aXMLLEHOMY FPYHTI Grown in the open air
/ Fresh lettuce (except “Ilceberg”) .
grown under cover and in open air 3 1 kBiTHs N0 30 BEpecHs y 3axu-
weHomy rpyHTi / Harvested 1 April 4000
to 30 September;
grown under cover
Y BiIKPUTOMY FPYHTI /
. . 3000
Grown in the open air
Y 3axuLLEHOMY FPYHTI / 2500
Grown under cover
Canart aincbepr - .
Yy BI,EI,Kp.VITOMy prHTI./ 2000
Grown in the open air
3 1 x0BTHs no 31 6epesHs / 7000
Harvested 1 October to 31March
Pykona
3 1 kBiTHa no 30 BepecHs / 6000
Harvested 1 April to 30 September
MepepobneHi NpoayKTN Xxap4yyBaH-
HS1 HA OCHOBI 3EPHOBMX, OAUTAYE
XapyyBaHHS O HEMOBAAT i
A 200
mManeHbkux giten / Processed
cereal-based foods and baby foods
for infants and young children
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B YkpaiHi LonyCcTvMi piBHI BMICTY HITPaTiB y NPOAYK-
Uil pernameHTyloTbCsl «JepxaBHUMM CaHITapHUMK
npasmnamn i Hopmamu «MakcumanbHO [OMyCTUMI
piBHI OKpeMux 3aOPYOHIOYMX PEYOBUH Y XapHOBMX
npoaykrax», 3arBepmxeHmmmn Hakasom MiHictepcTtaa
OXOpOHM 3p0poB’a YkpaiHn 13 TpasHa 2013 poky
Ne 368 (y pemakuii Hakady MiHicTepcTBa OXOPOHM
300poB’a Ykpainu Big 22 TpaBHsa 2020 poky Ne 1238),
3apeecTpoBaHi B MiHicTepcTsi tocTuuii Ykpaibm 21
nnnHs 2020 p. 3a Ne 684/34967 [1]. MakcumansHO
OONYyCTUMI PiBHI BMICTY HITpaTiB HaBeAeHi B po3aini l.
Mepenik MicTuTb 23 HaliMeHyYBaHHS MPOAYKTIB: PaHHS
NINCTOBA 3€MEHb, OBOHI 3aXMLLEHOr0 Ta BiAKPUTOrO

In Ukraine acceptable levels of nitrate content in
products are regulated by the State sanitary rules and
regulations on Maximum Permissible Levels of
Certain Contaminants in Food, approved by the Order
of the Ministry of Health of Ukraine of May 13, 2013
No 368 (as amended by the order of the Ministry of
Health of Ukraine of May 22, 2020 No 1238), regis-
tered with the Ministry of Justice of Ukraine on July
21, 2020 No 684/34967 [1]. The maximum permissi-
ble levels of nitrates are given in Section I. The list
contains 23 names of products: early leafy greens,
vegetables grown under cover and in the open air,

rPYHTY, GPYKTU, SKNIA HABEAEHO HMKYe (Tabn. 2).

fruits, it is given below.

Tabnuusa 2 / Table 2

MakcumanbHO aonycTuMi piBHi BMiCTY HiTpaTiB 3rigHO 3 BUumMoramu Hakasy MiHicTepcTBa OXOpPOHU
spopoB’a Ykpaiiu 13 TpaBHa 2013 poky Ne 368 (y pepakuii Haka3y MiHicTepcTBa OXOpOHU
3p0poB’sa YkpaiHu Big 22 tpaBHa 2020 poky Ne 1238) / The maximum allowable equivalence
in place of nitrates could be the Order of the Ministry of Health Protection
of Ukraine on January 13, 2013 No. 368

N . MakcumanbHo gonyctumi pieti (Mr NO;/kr) /| Oosiaxosa iHdopmauis /
3/n Xapuogi npoayktu / Food Maximum permissible levels (mg NO;/kg) | Reference Information
MakcumanbHo gonycTu-
MW pPiBEHb HE 3aCTOCO-
BYETbCS [0 CBIXXOro
LINMHaTy, Wo nignarae
CBiXuiA WnuHaT nepepoObui i TpaHcnop-
(Spinacia oleracea) / TYETLCS 6€3 ynakoBsKkM 3
Fresh spinach noniB Ha NepepobHi nia-
1. Spinacia ol 3500 npuemcTea. /
pinacia oleracea) The maximum level does
not apply to fresh
spinach to be processed
and which is transported
unpackaged from the
fields to processing
plants.
KoHcepBoBaHuii, rnmbéokosa-
o MOPOXeEHU 260 3aMOPOXEHNIA 2000
wnuHat / Preserved, deep-
frozen or frozen spinach
Ypoxaii y nepiog,
3 01 xoBTHsa no 31 6epesHs 5000
Harvested in the period
Caisuii canaT-naryk from 1 October to 31March
(Latuca sativa L.) (Bupowenuin | Canat-natyk, BUPOLLEHWIA
y 3aKPUTOMY Ta Y BigKpUTOMy | Y 38KPUTOMY FPYHTI. 4000
FPYHTI) 33 BUHSTKOM Lettuce grown under cover
canarty-naTyky, 3a3Ha4eHoro CanaT-naTyK, BUPOLLEHNIA
B NYHKTi 4 ubOro posainy / Y BIAKPUTOMY I'PYHTI. 4000
3. | Fresh lettuce (Latuca sativa L.) | Lettuce grown in the open air
(grown under cover andinthe | ypoxaii y nepiog 3 01 KBiTHs
open air) with the exception of | no 30 BepecHs
lettuce referred to in paragraph | Canat-natyk, BUPOLLLEHUIA
4 of this section Y 3aKPUTOMY F'PYHTI.
CanaT-naTyK, BUPOLLEHWIA 3000
Y BiOKPUTOMY IPYHTI /
arvested in the period from
1 April to 30 September
Lettuce grown under cover
Lettuce grown in the open air
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Tabnuuga 2 / Table 2
MakcumanbHO AonycTUMI piBHi BMICTY HiTpaTiB 3rigHO 3 BUMoramm Hakasy MiHicTepcTBa 0XOpoOHMU
spopoB’a Ykpaium 13 TpaBHa 2013 poky Ne 368 (y pepakuii Haka3y MiHicTepcTBa OXOpPOHU
3p0poB’a YkpaiHu Big 22 tpaBHa 2020 poky Ne 1238) / The maximum allowable equivalence
in place of nitrates could be the Order of the Ministry of Health Protection
of Ukraine on January 13, 2013 No. 368
N . MakcumanbHo gonyctumi pieHi (mr NO5/kr) /| Aosiakosa iHdpopmauis /
3/n Xapuosi npoaykty / Food Maximum permissible levels (mg NO;/kg) | Reference Information
CanaTt-naTyK, BUPOLLEHMUI
Y 3aKPUTOMY FPYHTI
. . Lettuce grown in closed 2500
4 Canat-natyk "Ancbepr” / ground
" | “Iceberg” type lettuce =
Canar-naTtyk, BUPOLLEHWNIA
Y BiOKPUTOMY FPYHTI 2000
Lettuce grown in open ground
Pykona (Eruca Ypoxaii y nepioa
sativa, Diplotaxis sp., Brassica 3 01 PKOBTHA MO 31. Gepestis 7000
tenuifolia, Sisymbrium Harvest in the period from
e October 1 to March 31
5. | tenuifolium) / Rucola (Eruca ~ -
sativa, Diplotaxis sp., Brassica Ypoxai y nepioz,
.f’ iia. Si o 3 01 kBiTHa no 30 BepecHa 6000
tenuifolia, Sisymbrium Harvest in the period from
tenuifolium) April 1 to September 31
MakcumanbHo gonyctu-
MW piBEHb BCTAHOBJE-
HO A5 rOTOBUX A0 CMO-
KNBaHHS XapyOBMX
NPOAYKTIB (PO3MiLLLEHNX
Ha PUHKY K Takux abo
nicns BiAHOB/IEHHS
MpoaykTn npukopm - . .
6 SEppﬂ?:ementzry prr)ogu/cts 200 SMAHO 3 HCTPYKLIEIo
’ BUpOOHUMKaA). / The max-
imum level is set for
ready-to-eat foods
(placed on the market
as such or after recov-
ery according to
the manufacturer’s
instructions).
7. | KapTtonnsa / Potato 250,0
PaHHa (no 01 BepecHs) / 900,0
8 KanycTa 6inokavyaHHa / Early season
’ White cabbage (until 1 September)
Late season / Ii3Ha 500,0
PanHsa (oo 01 BepecHs) / 400,0
Early season (until 1
9. | Mopkea / Carrot September)
MisHsa / MNi3Ha 250,0
10. | TomaTtn / Tomatoes 150,0
3axnLeHnin rpyHT / 300,0
. Under cover
11. | Oripkn / Cucumbers BiAKpUTHI FRYHT /
In the open air 150,0
12. | bBypsik ctonosuit / Table beets 1400.0
18. | Uubyna pinyacTta / Onions 80.0
3axuvLeHnin rpyHT / 800.0
Linéyna-nepo / Under cover
14. . . o
Onion greens Biakputuia rpyHT /
In the open air 600.0
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Tabnuua 2 / Table 2

MaxkcumanbHO gonycTuUMi piBHi BMiCTY HiTpaTiB 3rigHo 3 Bumoramu Hakasy MiHicTepcTBa OXOpPOHU
3popoB’sa YkpaiHu 13 TpaBHa 2013 poky Ne 368 (y pepakuii Haka3y MiHicTepcTBa OXOpOHM
3popoB’a Ykpaiuu Big 22 TpaBHa 2020 poky Ne 1238) / The maximum allowable equivalence
in place of nitrates could be the Order of the Ministry of Health Protection
of Ukraine on January 13, 2013 No. 368

N . MakcumansHo gornyctumi pieti (Mr NO5/kr) /| Oosiaxosa iHdopmauis /
3/n Xapuosi npoaykTy / Food Maximum permissible levels (mg NO;/kg) | Reference Information
JIncToBi OBOMI, 32 BUHATKOM SaxuLLEeHNiA FpYHT /
TUX, WO 3a3Ha4YeHi B LibOMY UndeLrucover Py 3000,0
15. | po3gini / Leafy vegetables, BiAKDUTUIA FPYHT /
other than those mentioned in AKP Py 2000,0
. . In the open air
this section
16. | AuHi / Melons 90.0
17. | KaByHn / Watermelons 60.0
3axuvLLeHn rpyHT /
. . 400.0
18 Mepeub conoakun / Protected soil
" | Bell pepper BiokpuTtuii rpyHT /
200.0
Open ground
19. | Kabauku / Zucchini 400.0
[apOyaun (oNs BUrOTOBNIEHHS
KOHCEPBIB AN ANTAYOro Xapyy-
20. BaHHSA) / Pumpkins (for baby 200.0
food preserves)
21. | A6nyka / Apples 60.0
22. | I'pywi / Pears 60.0
03 BuHorpag ctonosux coptiB / 60.0
Table grapes

Po3wwmpeHHs puHKY 36YyTy BiTYM3HSHOI MpoayKLil
notpedye rapMoHi3aLji nokasHuKiB BMICTy 3abpya-
HIOIOYMX PEYOBMH 3 MiXKXHAPOLHWMK BMMOramu Ta
nvpektneamm €C i 3abeaneyeHHss 3aCTOCYBaHHS
3a3HaYeHKX NokasHukiB B YkpaiHi. OCHOBHOK BMMO-
roto, siky Bucyeae EC, — xap4oBi NpoayKTy, LLIO BUPOO-
NATLCS KpaiHamu, ki 6axatoTb BCTynuT Ao €C Ta Wwo
iMnopTytoTbcs A0 €C, NOBMHHI BiANOBIAATY TakKUM Xe
CTaHzapTam, sk i NpoaykTH, BUpoOneHi y mexax EC.

MakcumanbHO 4ONyCTUMI PiBHI BMICTY HITPaTIB, LLLO
Ha CbOrofHi € 000B’A3kOBUMM B YKpaiHi, BignoBi-
nawTb HaBegeHum y [locTtaHosi Pagn (EC) Ne
1258/2011 Big 2 rpynHa 2011 poky i, kpim TOro,
MIiCTATb [OLATKOBO BMMOIM [0 BMICTY HIiTpaTiB y
TaKMX BXXINMX Y PaLLiOHi yKpaTHLiB NPOAYKTax sk Kap-
TOMNA, KanycTa 6inokayaHHa, MOPKBa, TOMaTuW, Orip-
Kn, OypsaK CTONOBUIA, UMby pinyacta, umbyns-nepo,
JINCTOBI OBOMi, OWHI, KaBYHW, Mepelb COJIOAKUNA,
kabauku, rapOy3u (415 BUrOTOBJIEHHS KOHCEPBIB 415
ONTSYOro xapyyBaHHs), sabnyka, rpywi, BMHOrpag
CTOJIOBMX COPTIB.

JocnigxeHHs piBHIB BMICTY HITPATIB Yy Pi3HNX BUOax
Xap4oBOI NPOAYKLII MPOBOAATLCA B YKpaiHi BiANOBiA-
HO 10 YNHHUX HOPMATUBHMX JLOKYMEHTIB!

OCTY 4948 «DpykTi, 0BOYI Ta NPOAYKTM iX nepe-
po6neHHs. MeToam BU3HAYEHHS! BMICTY HiTpaTiB»;

The expansion of the market for domestic products
requires the harmonization of values of pollutants
content with international requirements and EU direc-
tives and ensuring the application of these values in
Ukraine. The main requirement of the EU is that food
products produced by countries wishing to join the
EU and imported into the EU must meet the same
standards as products produced within the EU.

The maximum permissible levels of nitrates, which
are currently mandatory in Ukraine, are in line with the
Commission Regulation (EU) No 1258/2011 of 2
December 2011 and also contain additional require-
ments for the content of nitrates in such important
products in the diet of Ukrainians as potatoes, white
cabbage, carrots, tomatoes, cucumbers, table beets,
onions, onion greens, leafy vegetables, melons,
watermelons, bell peppers, zucchini, pumpkins (for
baby food preserves), apples, pears, table grapes.

Studies of nitrate levels in various types of food
products are conducted in Ukraine in accordance
with current regulations:

State Standards 4948 Fruits, vegetables and prod-
ucts of their processing. Methods of determining the
content of nitrates
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OCTY I1SO 14673-1/IDF 189-1:2012 «Monoko Ta
MOJIOYHI MPOAYKTU. BM3HavyaHHS MacoOBOI YaCTKM HIT-
paTiB Ha HiTpuTiB. YacTnHa 1. MeTop, 3 BUKOPUCTaH-
HAM CMEeKTPOMETPIl Ta BigHOBNEHHS kaamiem (ISO
14673-1:2004/IDF 189-1:2004, IDT)»;

OCTY ISO 2918:2005 «M’aco Ta M’CHi npoayKTu.
MeTo4 BM3HAYEHHS 3aranbHOr0 BMICTY HITPUTY
(KOHTPONbHUIA METOA,);

OCTY ISO 3091:2019 «M’aco Ta M’CHi npoayKTu.
MeTo4 BM3HAYEHHS BMICTY HITPATy (KOHTPOJSIbHWIA
MeToa);

FOCT 13496.19-93 Kopma, kombukopma, komou-
KOPMOBOE Cbipbe. MeToabl onpeaeneHns cogepxa-
HWS HUTPATOB U HUTPUTOB;

OCTY ISO/TS 14256-1:2005 «HAkiCTb rpyHTY.
Br3HayeHHs HiTpaTy, HITPUTY | aMOHI0 B FPyHTax no-
NbOBOI BOJIOFOCTi €KCTParyBaHHIM PO34MHOM X10pK-
[y kanito. Yactuxa 1. PyqHuin meton».

[na BU3HaYeHHs HIiTpaTiB y 3paskax BOAN HA JaHW
yac B YKpaiHi YMHHI ABa HOPMATMBHI AOKYMEHTU:

OCTY 4078-2001 «HAxicTb BOAN. BU3Ha4eHHs HiTpa-
Ty. YactuHa 3. CnekTpoOMETPUYHNUIA METOS, i3 3aCTO-
CYBaHHAM CynbdOoCaniumMnoBoi KUCIOTH»;

OCTY ISO 7890-1:2003 «AkicTb BOAN. BM3HaYeHHs
HiTpaty. YactuHa 1. CnekTpoOMETpUYHUIA METOoS, i3
3aCTOCYBaHHAM 2,6-aUMeTUNPEHONY>.

KinbkicTb OOCAIAXEHb HA BMICT HITPATIB Ta HITPUTIB,
npoeeneHnx y JocnigHnubKo-BUNpPoOyBanbHOMY
TOKCUKOMOrYHOMY LIEHTPI, cTaHoBUTL noHag 1500.
YacTka nepeBipeHnx 3a UmKn nokasHukamy 3paskis
CTaHOBUTB:

— nuTHa BOoAa (B T.4. OyTUNIbOBaHa, MiHepasnbHa,
Konoasi3Ha Ta 3i cBepasioBuH) - 32,2 %;

— NPOAYKTY NS AMTSHOro XapyyBaHHs — 18,7 %;

— CBiXi, CyLUEHi Ta 3aMOPOXEHi OBOYI Ta PPYKTN —
17,8 %;

— M'acHi npoayktn — 11,9 %;

— MJ0A00BOYEBA KOHCEPBOBAHA Npoaykuis — 9,8 %;

— MONoYHI npogyktn — 3,0 %;

— kopmu Ta kombikopmoBi gobasku — 0,6 %.

— 3pasku rpyHTy — 6,0 %.

Br3HayeHHs1 BMICTY HiTpaTiB Ta HITPWTIB BiANOBIAHO
0O BMLE3a3HAYEeHUX CTaHAApTiB  MNPOBOAMIIOCH
boTOMETPUHHUM MeTOAOM. Moro npuHumn nonsrae
Ha IXHbOMY eKCTparyBaHHi BOAO0 ab0 PO34YMHOM XJ10-
puay Kanito (ans 3paskiB rpyHTY Ta KOPMIB), O4MLLEH-
Hi aB0 OCBITNIEHHI E€KCTPaKTiB, BiAHOB/IEHHI HiTpaTiB
[0 HITPUTIB Ha KaOgMIEBIN KONOHLL Ta GOTOMETPUYHO-
MY BMMIipIOBaHHi 3a0apBieHHs a30TOCMONYKM YepBO-
HO-i0NETOBOr0 KONLOPY, LLLO YTBOPMAACS NPW B3a€E-
Mogji HITPUTIB 3 peakTMBoM [picca. IHTEHCUBHICTb
3a0apBNEHHST PO3YMHY MPSIMO MPOMNOPLiNHA KOH-
LeHTpaL,i HITPUT-IOHA | BU3HAYaETLCS 3a OMOMOrOo0
kanibpyBansHOro rpadika.

HeobxigHO 3a3HAYMTK, WO AN OTPMMAHHS [0CTO-
BIDHMX [OaHMX LWOOO0 BMICTY HiTpaTiB MNOTPiOHe
000B’A3K0BE BM3HAYaHHS OKPEMO BUXIAHWX HITPUTIB
y dinbTpati aHanidoBaHoro 3paska, agXxe nicasa Big-

State Standards I1SO 14673-1/IDF 189-1:2012 Milk
and milk products. Determination of nitrates and nitrites.
Part 1. Method using cadmium reduction and spectrom-
etry (ISO 14673-1:2004/IDF 189-1:2004, IDT)

State Standards ISO 2918:2005 Meat and meat
products. Method of determining the total nitrite con-
tent (control method)

State Standards I1ISO 3091:2019 Meat and meat
products. Nitrate content method (control method)

State Standards 13496.19-93 Feed, compound
feed, compound feed raw materials. Methods for
determining the content of nitrates and nitrites

State Standards ISO/TS 14256-1:2005 Soil quality.
Determination of nitrate, nitrite and ammonium in
soils of field humidity by extraction with potassium
chloride solution. Part 1. Manual method

To determine nitrates in water samples, there are
currently two regulations in force in Ukraine:

State Standards 4078-2001 Water quality.
Determination of nitrate. Part 3. Spectrometric
method using sulfosalicylic acid

State Standards ISO 7890-1:2003 Water quality.
Determination of nitrate. Part 1. Spectrometric
method using 2.6-dimethylphenol

Number of studies on the content of nitrates and
nitrites conducted by the Recearch and Testing
Toxicological Center, is more than 1500. The share of
samples tested on these indicators is:

— drinking water (including bottled, mineral, from
wells and bore wells) — 32.2%;

— baby food - 18.7%;

— fresh, dried and frozen vegetables and fruits —
17.8%;

— meat products - 11.9%;

— preserved fruits and vegetables — 9.8%;

— dairy products - 3.0%;

— feed and feed additives — 0.6%.

— soil samples - 6.0%.

Determination of nitrates and nitrites according to
the abovementioned standards was performed by
photometric method, the principle of which is based
on their extraction with water or potassium chloride
solution (for soil and feed samples), purification or
clarification of extracts, reduction of nitrates to
nitrites with a cadmium column and photometric
measurement of the colour of the nitro compound of
red-violet colour, formed by the interaction of nitrites
with Griess reagent. The colour intensity of the solu-
tion is directly proportional to the concentration of
nitrite ion and is determined using a calibration graph.

It should be noted that to obtain reliable data on the
content of nitrates it is necessary to determine sepa-
rately source nitrites in the filtrate of the analyzed
sample, because after reduction of nitrates to nitrites
with a cadmium column we get the sum of nitrite ions.
If nitrites are not detected in the filtrate (i.e. their con-
tentis less than the sensitivity of the method of deter-
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HOBJIEHHS HITPATIB HA KQAMIEBIM KOSIOHLL A0 HITPUTIB

MW OTPUMYEMO CYMY HITPUT-IOHIB. FAKLLO HITPUTIB Y

®inbTpaTti He BUSIBNEHO (TOOTO iX BMICT MEHLLIE YyTNN-

BOCTi METOly BM3HAYEHHS), TO BMICT HiTpatie Oyae

[OOPIBHIOBATM KifIbKOCTi HITPUTIB MNiCNS BiZAHOBEHHS

Ha KaaMI€EBI KOMOHLI (3 ypaxyBaHHAM KoedilieHTa

nepepaxyHky NO,"y NO3). Y pasi BusiBieHHs HiTpuUTiB

y ®inbTpati HeoOXiAHO BIAHATU iX KiNbKiCTb Bif

3aranbHOI KifIbKOCTi HITPUTIB MNiCNS BIAHOBAEHHS Ha

KaZMIEBI KOMOHLI Ta MPOBECTM MEPEepaxyHoOK Ha

NO;; NaNO5 a6o KNO; 3anexHo Bin pernameHTy Ha

KOHKPETHWI BUA, NPOAYKTY.

MpuHUMn MeToay, WO noknageHo B ocHory ACTY
4078-2001 [3], nonsrae B yTBOPEHHI KOMMAEKCHOI
CMOJYKM XOBTOrO KOSIbOPY B Pe3ynbTaTi peakLji Cyb-
docaniunnosoi KMCAOTU 3 HITPaTOM, CNEKTPOMET-
PUYHOMY BUMIPIOBAHHI iIHTEHCUBHOCTI ii 3a6apBNeHHS
Ta BM3HAYEHHi KOHLEHTpaL,i HiTpaT-ioHa 3a kanibpy-
BafbHUM rpadikoM. Mexa BUSABNEHHS CTAHOBUTb
0,01 mr/n.

3a ACTY ISO 7890-1:2003 [4] npoBOAATb Crek-
TPOMETPUYHE BUMIPIOBAHHSI iIHTEHCUMBHOCTI 3abapB-
NEHHS NPOAYKTY peakuii HiTpaty 3 2,6-gumetunde-
HOMOM - 4-HiTPO-2,6-AMMEeTUNGEHOY Ta BUSHAYEHHI
KOHLIeHTpalLii HiTpaT-ioHa 3a KanidpyBasbHUM rpadi-
kom. Mexa BusisneHHss — 0,06 mr/n.

Cnin 3ayBaxunTu, Lo 0buaBa ctaHoapTu nependa-
YaroTb:

— BW3HAYEHHS TiNbKW HITPAT-iOHIB;

— BUWKOPUWCTAHHS NPEKYPCOPIB;

— HasBHICTb YMHHMKIB, LLO 3aBaXaloTb BU3HAYEHHIO
HiTpaTiB (xnopuan, optodocdartu, ioHN marHito Ta
MapraHuyto), LWo noTpebye A0AaTKOBMX onepalLiii
Ta BUKOPUCTaHHS PO34MHIB HETPUBIANbHYX i KOLL-
TOBHMWX PEAKTMBIB MO YCYHEHHIO TXHBOIO BMJIMBY
Ha KiHLLeBWIA pe3ynbTar;

— METOAM € TPYAOMICTKMMM Ta AOBrOTPUBAIMMM.

Tomy B HaykoBOMY LLEHTPi pO3p06aeHO METOAMKY
BMMIPIOBAHHS MaCOBOI KOHLIEHTPALLT HITPUTIB Ta HIT-
paTiB (BiZHOBNEHHS A0 HITPUTIB HA KAOMIEBIN KONOH-
L) 3 BUKOPUCTaHHAM peakTuy [picca, Wwo 3acToco-
BYETbCS OJ19 BUSHAYEHHS HITPUT-iOHIB BiANOBIAHO A0
OCT 4192-82 «Boga nutbeBas. Metoabl onpeaene-
HUS MUHEpasbHbIX a30TCOoAEpPXalMX BELLECTB».
KOHTpONb NpaBuAbHOCTI BUKOHAHHSA OOCAIOXEHb
3pjicHioBan metoaoM aobasok. Mexa KinbkicHOro
Bu3HavenHa (MKB) Hitput-iona — 0,01 mr/n NO5:
ExcnepumeHTanbHO [O0BefeHO, Wo po3pobieHa
BlacHa MeToAMKa He NEepPEeBULLYE METPOSOTIYHI
BMMOIM, XapakTepHi 019 BM3HAYEHMX Aiana3oHiB
BMMIpIOBaHb | Ma€ Psia nepesar nepen YUHHUMMN HOpP-
MaTUBHUMW OOKYMEHTAMM, & CaMe:

— BM3HAYaloTb HITPUT- Ta HITPaT-iOHM 3 OOHWUM KONbO-
POYTBOPIOKOYNM PEAreHTOM i 3a OOHUM Kaniopy-
BaSIbHUM rpadikom;

— BiOCYTHI YAHHWKM, L0 3aBaXatoTb;

— BiOCYTHI [,OOATKOBI PeaKkTUBMK;

— BIOCYTHI Npekypcopu;

mination), the nitrate content will be equal to the
amount of nitrite after reduction with a cadmium col-
umn (taking into account the conversion factor NO5~
and NOj3). In case of detection of nitrites in the filtrate,
it is necessary to subtract their amount from the total
amount of nitrites after reduction with a cadmium col-
umn and recalculate to NOz; NaNO; or KNOg
depending on the regulations for a particular product.

The principle of the method, which is the basis for
DSTU 4078-2001 [3], is the formation of a complex
compound of yellow colour by the reaction of sulfos-
alicylic acid with nitrate, spectrometric measurement
of its colour intensity and determination of nitrate ion
concentration on a calibration graph. The detection
limitis 0.01 mgy/I.

According to State Standards ISO 7890-1:2003 [4]
spectrometric measurement of the colour intensity of
the reaction product of nitrate with 2.6-dimethylphe-
nol-4-nitro-2.6-dimethylphenol and determination of
the concentration of nitrate ion according to the cali-
bration graph are conducted. Detection limit - 0.06
mg/I.

It should be noted that both standards provide for:
— determination of nitrate ions only;

— use of precursors;

— the presence of factors that hinder the determina-
tion of nitrates (chlorides, orthophosphates, mag-
nesium and manganese ions), which requires
additional operations and the use of solutions of
non-trivial and valuable reagents to eliminate their
impact on the end result;

— methods are labour-intensive and time-consuming.

Therefore, the Scientific Center has developed a
method for measuring the mass concentration of
nitrites and nitrates (reduction to nitrites with a cad-
mium column) using Griess reagent, which is applied
to determine nitrite ions in accordance with State
Standards 4192-82 Drinking water. Methods of
determination of mineral nitrogen containing sub-
stances. Correctness control of the research was
carried out by the method of additives. The limit of
quantification (QL) of nitrite ion is 0.01 mg/I NO,- Itis
experimentally proven that the developed own
method does not exceed the metrological require-
ments characteristic of certain ranges of measure-
ments and has a number of advantages over the cur-
rent regulatory documents, namely:

— Determination of nitrite and nitrate ions with one
colour-forming reagent and one calibration
graph;

— there are no distracting factors and additional
reagents;

— NO Precursors;

The QL of own method corresponds to the level set
in State Standards 4078, and is six times more sensi-
tive than the QL laid down in State Standards I1SO
7890-1.
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— MKB BnacHoi MeToauKku BiAnoOBiga€e PiBHIO, BCTa-
HosneHomy B ICTY 4078, Ta y WicTb pasis 4yTiu-
Biwa 3a MKB, 3aknageHy 8 ICTY ISO 7890-1.

Pesynbtaty nNopiBHANLHUX OOCNIOXEHb 3pa3KiB
BOAM Ha BMICT HiTpaTiB BignosigHo oo OCTY 4078-
2001 Ta npoBeAHi 3a BNACHO METOAMKOLO Nokasanu
3a[0BiNbHY KOpensaujilo Mixk coboto. Tak, pesynbtart
BM3HAYEHHS HITPATIB y 3pa3ky BOAM CTaHAapTU30Ba-
HUM MeTofoMm cTaHoBuTb 0,42 mr/n NOg; 3 peakTu-
Bom [picca - 0,45 mr/n NO3 npw BigHOBIOBAIbHI
3[aTHOCTI kKaaMieBOi KonoHkun 98,6 %.

Y pesynbTaTi NpoBeneHnX AOCHIAXEHb HA BifNOBI-
HiCTb BMMOram 4YMHHOIrO 3aKOHOAABCTBA YKpaiHu
GinbLUiCTb 3paskiB HagaHOI NMPOAyKLii Bignosigana
ririEHiYHNM HOpMaTVBaM A1 HITPUTIB Ta HITpaTiB.

MNepeBuLLLEHHS BCTaHOBIEHMX HOPM HITPATIB Ta HiT-
pUTIB BUSB/IEHO Y HACTYMHMX 3paskax npoaykLii npu
NpOoBeAEHHI il BUNpoOyBaHb B HayKOBOMY LIEHTPI:

— M’9CHi NpoaykTn (BapeHi koBbacy Ta capgaeni, 6
3paskiB): BMICT HiTpUTy B po3paxyHky Ha NaNO,
CTaHOBMB Bif, 62 40 93 Mr/kr Tay 2 3padkax Hanis-
konyeHux kosbac: Big 100 go 120 mr/kr npwu
ponyctumomy pisHi BMicTy 50 Mr/kr NaNO,.

Kpim uporo, y 5 3paskax CUPOKOMYEHUX Ta
CUPOB’ANeHnx KoBOAC iMMOPTHOrOo BUMPOOHMLITBA
BusiBNeHo noHan 100 mr/kr HiTpaty kanio. Bigomo,
O HITPaTM B M'ACHMX BMPOOax He HOPMYKTbCS,
0[HaK BOHM B3MO3i MEPETBOPIOBATUCH Y HITPUTH, AKi
ONOKYIOTb AUXaHHS KNiTWH, a HITPUTK, B CBOIO Yepry,
3a NeBHMX YMOB 3[aTHi yTBOptoBaTy N-HITpO3amiHN —
BiJOMI KaTanisaTtopy OHKO3aXBOPIOBAHb;

— y 6 3pa3kax TBepamx cupis — Big 60 0o 80 mr/kr
NaNO; (Hopma - 50 mr/kr NaNOs);

— Yy poaguHkax — 182 mr/kr NO5™ npu HopmaTtusi He
Ginbwe 100 mr/kr NOg;

— Y 3€JIEHHMX OBOYEBUX KYJbTYypax, Mpu JOMYyCTMMO-
My BMICTi HITpaTiB Ans 3aKpUTOro rpyHTy Bigno-
BilHO [0 HaLiOHaNbHOro 3aKOHOAABCTBA He Bifb-
we 3000 mr/kr NOg; BusiBneHo: y cenepi — 4240,
3eneHomy 6a3uniky — Big, 3380 no 5100, dpioneTo-
BoMy Gasuniky — i 6000 no 6800, pykoni — Big,
3540 po 4500; y canatax ancbepr — 7000,
pomeH — 5100, dpie - 3900 mr/kr NOy;

— Yy 3paskax paHHboi Mopkem — 582 Mr/kr NO, (npw
HopMmi He Ginblie 300 mr/kr NO; ),

— vy 3pasky kabauykie — 1010 mr/kr (npu HopMmi He
Ginbwe 400 mr/kr NO3);

— Y 3pasky auHi — 117 mr/kr NO3™npu Hopmi He Ginb-
we 90 mr/kr NOg;

yoripkax, BUPOLLEHNX Yy 3aKPUTOMY FPYHTI, NPOBO-
JOunach cepis AoCnioXeHb, B 3aN1eXHOCTI Big, cnocody
nNpo6oniAroToBKM Ta TEXHONOTI BMPOLLYBaHHS,
BuaBneHo: Big 605 no 763 mr/kr NOs~ (Hopma —
400 mr/kr NO7), y MATHX LiIMX HEOYMLLLEHNX 3pa3Kax
Ta'y MUTUX LLIIMX HEOUMLLIEHMX 3paskax 3 BigpidaHnMm
Kinynkamu Big 424 1o 586 mr/kr NOS ™. HatomicTs, B
MUTUX LiMX OYULLEHMX 3pa3Kkax 3 Biapi3aHMMK KiH-
ynMkaMmn BMICT HiTpaTiB ByB y MeXax HopMW — Bif,
34 po 261 mr/kr NO;~.

The results of comparative studies of water sam-
ples for nitrate content in accordance with State
Standards 4078-2001 and with own methods showed
satisfactory correlation with each other. Thus, the
result of determination of nitrates in a water sample
by the standardized method is 0.42 mg/l NO;", with
Griess reagent — 0.45 mg/I NO;~ with a regenerative
capacity of the cadmium column of 98.6%.

As a result of research on compliance with current
legislation of Ukraine, most samples of products met
the hygienic standards for nitrites and nitrates.

Exceedance of the statutory limits of nitrates and
nitrites is revealed in the following samples of prod-
ucts when carrying out their testing in the Scientific
Center:

— meat products (cooked sausages, 6 samples):
nitrite content per NaNO, ranged from 62 to
93 mg/kg and in 2 samples of smoked sausages:
from 100 to 120 mg/kg at permissible level of
50 mg/kg NaNO,.

In addition, more than 100 mg/kg of potassium
nitrate was detected in 5 samples of smoked and
cured sausages of imported production. It is known
that nitrates contents in meat products are not regu-
lated, but they can convert into nitrites, which block
cell respiration; and nitrites, in turn, under certain
conditions can form N-nitrosamines — known cata-
lysts for cancer;

— in 6 samples of hard cheeses - from 60 to 80
mg/kg NaNO, (norm — 50 mg/kg NaNO,);

— in raisins - 182 mg/kg NO; at the standard no
more than 100 mg/kg NOg;

— in green vegetable crops, with a permissible con-
tent of nitrates for grown under cover in accor-
dance with national legislation not more than 3000
mg/kg NO3_: in celery — 4240, green basil - from
3380 to 5100, purple basil — from 6000 to 6800,
rucola - from 3540 to 4500; in “Iceberg” type let-
tuce - 7000, romaine letucce-5100, frisee lettuce
- 3900 mg / kg NO; ;

— in samples of early season carrots — 582 mg / kg
NO 3_(at a rate of not more than 300 mg/kg NO 3_),

— inthe sample of zucchini - 1010 mg/kg (at a rate of
not more than 400 mg/kg NO; ), ~

—inthe sample of melon - 117mg / kg NO, atarate
of not more than 90 mg/kg NO 5 ),

— for cucumbers grown under cover a series of stud-
ies were conducted, depending on the method of
sample preparation and cultivation technologies,
detected values - from 605 to 763 mg/kg NO;
(NO; norm - 400 mg/kg), in washed whole
unpeeled samples and in washed whole unpeeled
samples with cut ends from 424 to 586 mg/kg
NOS_. Instead, the content of nitrates in the
washed whole peeled samples with cut ends was
within the norm - from 34 to 261 mg/kg N03_.

Analysis of the obtained data on the determination
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AHanis ogepxaHnmx [aHUX LOAO BU3HAYEHHS HiT-
paTiB Y KOPEHENI0AAX (30KpeEMa KapToni) Ta rpyHTi,
Ha SIKOMY BOHW BMPOLLYBaNMCb, MOKa3aB, WO iCHYE
BiANOBIAHA 3aNEXHICTb: YAM BMLLA KOHLLEHTPALA HIT-
paTiB y FPYHTI, TUM BifnbLue iXHS KOHLEHTPALLS Y 3pas-
kax kapTonni. B 3anexHocCTi B, 00pOBASAHHS I'PYHTY
NeBHVMM a30TBMICHUMK fobOpvBamn (kapbamigom
abo kapbamigHO-amMia4HO CYMILLILLIIO) BMICT HiTpaTiB
y OOCRiOXyBaHMX 3pasdkax KapTomnii 3HaxoamBCs B
mexax 81-363 mr/kr NOS™ i, BiANOBIAHO, B rpyHTax
craHosuB Bif 180 no 624 mr/kr NOs, WO 3HA4YHO
NepeBuLLYE BCTAHOBMEHUA HOPMATWUB AN F'PYHTY
(130 mr/kr NOg; Hakas MO3 Ykpainu ig 17.07.2020
p. Ne 1595 «[irieHiyHi pernaMeHT 4onycTMMOro BMmi-
CTY XiMIYHMX PEYOBUH Y I'PYHTI»).

JlimiTyloumin noka3Huk Ge3nevHOCTi HiTpaTiB ans
I'PYHTY — BOAHO-MirpauinHuin. BiH xapakTtepusye
3[ATHICTb XiIMIYHMX PEYOBUH NEPEXOAUTMU 3 IPYHTY Y
nig3eMHi 'pyHTOBI BOAM Ta MOBEPXHEBI BOAHI AxXepe-
na. Came ToMy y 3paskax BOAM 3 KPUHWUUbL Ta 3i
CBepaSIoBMH, 0COBNMBO HABECHI, 3HaMAEHO Big, 73 10
320 mr/n NOgZ; wo 3Ha4YHO MEpeBuLLYE HayKOBO-
o6rpyHToBaHui Hopmatue (50 mr/n NOz) (3riaHo 3
OCaHliH 2.2.4-171-10 "TirieHiyHi BUMOrM OO BOAM
MATHOI, NPWU3HAYEHOI AN CMOXMBAHHA IIOANHOK",
3atBepaxeHnmm Hakasom MO3 VYkpaiiu Big
12.05.2010 p. Ne400).

BucHoBokK. [Mpobnema HiTpaTHOro 3abpyaHEHHS
HabyBae BCe OiNbLUOI aKTyanbHOCTI, agXe MOCTINHO
30iNbLUYETLCS KiNbKICTb i WBMAKICTL KPYroobiry HiT-
paTtHOro asoTy Yy HaBKOAMULLIHLOMY CepenoBuLi,
Yyepes WO 3pOCTaE oro BB Ha NPUPOLHI CUCTEMN
Ta 3[4aTHICTb akyMynsiLii HITPaTiB y NpogykTax poc-
NNHHULTBA, 30KPEMA B OpraHiamax ftoaewn i TBapuH.
OTxe, 34INCHEHHS aHaNITUYHOIO KOHTPOJIIO Xap40BOI
NPOAYKLii Ta 06’eKTiB AOBKINNS € KOHYE BaXJIMBOIO
CnpaBoto  ANsl ofepxaHHs 06’ekTUBHOI iHpopMmaLi
LLLO[10 BMICTY TEXHOTE€HHMX 3a0pyaHIoBayiB, SKUMU €
HITPaTV Ta HITPUTMK.

KoHdnikT iHTEepecis. ABTOpY 3asBN14I0Tb NPO BiACYTHICTb
KOHONIKTY iHTEPECIB.

of nitrates in root crops (including potatoes) and the
soil they were grown, showed that there is a corre-
sponding relationship: the higher the concentration
of nitrates is in the soil, the greater is their concen-
tration in potato samples. Depending on the treat-
ment of the soil with certain nitrogen-containing fer-
tilizers (urea or urea-ammonia mixture), the content
of nitrates in the studied potato samples was in the
range of 81-363 mg/kg NOS_ and, accordingly, in
soils ranged from 180 to 624 mg/kg NO; , which sig-
nificantly exceeds the established standard for soil
(130 mg/kg NO, , Order of the Ministry of Healthcare
of Ukraine of 17.07.2020 No 1595 Hygienic regula-
tions of the permissible content of chemicals in the
soil).

The limiting indicator of nitrate safety for soil is
based on release to water and characterizes the abil-
ity of chemicals to get from the soil into groundwater
and surface water sources. That is why in the samples
of well and bore well water, especially in spring, we
found from 73 to 320 mg/I NOS_, which significantly
exceeds the scientifically sound standard (50 mg/I
N03_) (according to the State Sanitary Rules and
Norms 2.2.4- 171-10 Hygienic requirements for
drinking water intended for human consumption,
approved by the Order of the Ministry of Healthcare of
Ukraine of 12.05.2010 No 400.

Conclusion. The problem of nitrate pollution is
becoming increasingly significant, because the
amount and speed of the nitrate nitrogen cycle in the
environment is constantly increasing, which increas-
es its impact on natural systems and the possibility of
nitrate accumulation in crop products, humans and
animals. Therefore, the implementation of analytical
control of food and environmental objects is impor-
tant to obtain objective information about the content
of man-made pollutants, which are nitrates and
nitrites.
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