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PE®EPAT
IOp’es 1. P. BMiCT HITpaTiB Y POXYKTaX XapIyBaHHS] Ta PUSHKH OTPY€HHSL.

JlocJtikeno: BMIiCT HITaTiB y Xap4OBHX HPOTYKTaX, PUSHKH OTPYEHHS HHMH, METOIH
BU3HAYEHHS HIiTPATIB Ta IULIXH 3HUXKEHHA 1X KOHIIEHTpauii y MPOIYKIIii.

BHKOpHCTAHO: JiTEPaTyPHi IaHi, CIIOCTEPEXCHHS Ta aHAJTITHYHI METOIH JOCIi/DKEHb.

BCTaHOBJNEHO, IO HASBHiCTh NEBHOI KOHUEHTpalii HiTpaT-ioHiB y pOCIHHAX €
HOpPMaJIbHMM NIPHPONHHM sBHINEM. BaxuinBoio € came KOHIIEHTpallisl TaKHUX PEYOBHH, TaK SK
HA/UTMIIKOBHI BMICT HITpaTiB € IyXe HeOaXaHHM, OCKLIBKA 3a IEBHHX YMOB, HITpaTH MOXYTb
BiZHOBJIOBATHCS IO HIiTpHUTiB (Habararo TOKCHYHINIMX CIONYK), a II€ MOX€ MPHU3BECTH IO
HETIONPABHUX 3MiH B OpraHismi roxuay a6o teapuHu. Cepell IpHYHH Ha/JIMipHOTO HAKOMHWYECHHS
HITpaTiB € HEBi/MOBIMHICTL CTaHAAapTaM AKOCTi a30THHX JOOPHB, MOPYIICHHS MPABUII CHCTEMH
BHECEHHA TaKMX O0OpMB Ta 0COOIMBO Ii3HE MiDKMBICHHS PpOCIHH F OpOMOpIIiHHE

cruiBBigHomeHHs Mix N, P ta K.

JloBezieHO, MO MaKCHMaJlbHE HAKOIMYEeHHs HiTpaT-10HiB BiMiYaloTh y paHHIX OBOYaX,
IO BHPOIIEHI B YMOBaX 3aKpUTOrO IPYHTy. BMicT HiTpaTiB y Taki# NpoAyKuUii € 3HATHO BUIIHM,
NOPIBHAHO 3 BHPOIIEHAMH POCITHHAME B YMOBaX BiKPHTOro IPYHTY. MakcuMalbHa KiTbKiCTh
HITpaTiB BiZIMiYa€TbCs y POCIMHHMX HPOAYKTaX Yy BECHSHMA mepiox, a BX€ 10 OCeHi ueH
MOKa3HUK ITOCTYIIOBO 3HMXKYETBCS.

IcHyloTb pi3Hi migXoaW IO 3HIKCHHA HAIXOIKEHHS HITPaTiB i3 POCIMHHUMH
npoxykTamu. J[0OBEIEHO, INO BHIAICHHA IMKIPKH KapTOILUL, MOPKBA Ta Gypsika, sKi MICTATh
GiNbII BHCOKI KOHIIEHTpallii HIiTpaTiB, IO3BOJIE 3HM3HTH HAIXOKEHHS HITPaTiB i3 IMMH
npoxyktamu Ha 3,05-60,97 %. locuth ebeKTHBHHX pe3yJIbTaTIB Jla€ €KCTparyBaHHS BOJOIO,
GIIaHITYBaHHS, BapiHHS, 3aMOPOJXYBaHHS, 3alliKaHHs B IIKipO4lli, 06>kaplOBaHHs, IacepyBaHHS.

Hamu 6y;n0 BCTaHOBJIEHO, INO MNEPEBHINEHHS TIPaHHYHO JOMYCTHMOi KOHILEHTpawii
BiZIMidanu B ycux 3paskax 1uOyii pimyactoi (mepeBumenHs I'JIK no 85 % ), y Bcux 3paskax
BuHOrpany (mo 38,3 %) Ta y jeskux KaByHax (mo 14,7 %). ¥V iHIKX mpomykrax (xapTom,
Oypsikax, IepIli COJIOJKOMY Ta IIOMiZiopaX) KOHLIEHTpallis HiTparis Oyna B Mexax ['JIK.

Bonnouac nepepumenns ['JIK 3a BMiCTOM HITpaT-ioHIiB y BCHX 3pa3kax KapTomii (K y
IOCIiJHAX, € 3aCTOCOBYBaIM GiOryMyC Tak i y KOHTpOJI) HE BHSBJIEHO, X04a B KOHTPOI MU
BCTAaHOBHJIM KOHIEHTPALIi}0 HiTpaTiB BHILY HAa CTATHCTHYHO BipOTifHY BEIHYHMHY IOPiBHAHO 3
AOCIZIOM, IO MOXE CBIMYMTH IIPO 3HAYHY KUIBKICTH HITpaTiB y meperHoi, IKMM yA0OproBaIH

KOHTPOJIBHY JiISHKY.
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3pobieHO BHCHOBKH Ta MPONO3UNiI NP0 HEOOXiOHICTH NpHAHATTS 3aXOMiB IMOIO

BI/IpiU.ICHH}I IIOCTABJICHUX 3aBJaHb.

OpnepxaHi pe3ynbTaTd MOXyTh OyTH BHKODHCTaHI K OCHOBA IS MONAIBIINX
JOCTIIDKEHB T Y HABYAILHOMY IPOLIEC Ha €KOJIOTiYHOMY (haKyIIBTeTi.

Ksanidixanitina po6ota GakanaBpa MicTUT 53 CTOpiHKH, 7 TabMHIb, 9 PHCYHKIB, CIIHCOK
BHKOPHMCTaHMX JKepen i3 33 HaliMeHyBaHb.

Ku1r040Bi c0oBa: HiTpaTh, NpOAyKTH XapyyBaHHs, METreMOrIo6iH, 6iorymyc, excrpec-
TECT.



ABSTRACT
Yuryev Y. Nitrate content in food products and risks of poisoning.

Researched: the content of nitrates in food products, the risks of poisoning with them,
methods for determining nitrates and ways to reduce their concentration in products.

Used: literary data, observations and analytical research methods.

It has been established that the presence of a certain concentration of nitrate ions in plants
is a normal natural phenomenon. It is the concentration of such substances that is important, as
the excess content of nitrates is very undesirable, because under certain conditions, nitrates can
be reduced to nitrites (much more toxic compounds), and this can lead to irreversible changes in
the human or animal body. Among the reasons for the excessive accumulation of nitrates are
non-compliance with the quality standards of nitrogen fertilizers, violation of the rules of the
system of application of such fertilizers, and especially late feeding of plants and the

proportional relationship between N, P and K.

It has been proven that the maximum accumulation of nitrate ions is observed in early
vegetables grown in closed soil conditions. The content of nitrates in such products is
significantly higher, compared to plants grown in open ground conditions. The maximum
amount of nitrates is observed in plant products in the spring period, and by autumn this
indicator gradually decreases.

There are different approaches to reducing the intake of nitrates with plant products. It
has been proven that removing the skins of potatoes, carrots and beets, which contain higher
concentrations of nitrates, allows you to reduce the intake of nitrates with these products by 3.05-
60.97%. Extraction with water, blanching, boiling, freezing, baking in the skin, frying, and
sautéing give quite effective results.

We established that the maximum permissible concentration was exceeded in all samples
of onion (exceeding the MPC up to 85%), in all samples of grapes (up to 38.3%) and in some
watermelons (up to 14.7%). In other products (potatoes, beets, sweet pepper, and tomatoes), the
concentration of nitrates was within the maximum limit.

At the same time, no exceedance of the environment for the content of nitrate ions was
found in all potato samples (both in the experimental ones where biohumus was used and in the
control), although in the control we found the concentration of nitrates higher by a statistically
probable value compared to the experiment, which may indicate a significant amount of nitrates

in humus, which fertilized the control plot.

Conclusions and proposals were made about the need to take measures to solve the tasks.
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The obtained results can be used as a basis for further research and in the educational
process at the environmental faculty.
The bachelor's qualification work contains 53 pages, 7 tables, 9 figures, a list of used
sources of 33 items.

Key words: nitrates, food products, methemoglobin, bichumus, express test.
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BUCHOBKH

1. HasBHICTh NIEBHOI KOHILIEHTpawii HiTpar-ioHj
~IOHIB y pocnuna
X € HOpMaNbHUM

inIPOJIHHM aBulieM. BaxiuBoro € came KOHUEHTpamis Taxmux PEYOBUH, Tak
_ - - ; K
a/UIIKOBUA BMICT HITPaTiB € jyxe HebaXaHuMm, OCKINIBKM 33 TeBHMX YMOB
. ;|
giTpaT¥ MOXYTb BITHOBIIIOBATHCS 10 HITPUTIB (HaGararo TOKCHYHILIMX CTIONyK), a
bl

ie MOXe NIPUSBECTH /10 HETIONPABHMX HE3BOPOTHMX 3MiH B Opramismi Moy a6o

TBapHHH.

2. Cepen MpWYUH HAIMIPHOTO HaKONMYEHHS HITPaTiB € HEBiANOBiAHICTH
cTaHfapTaM SKOCTl a30THUX NOODUB, MOPYLIEHHS NPaBUI CHCTEMM BHECEHHS
Takux HOOPMB Ta OCOONHMBO IMi3HE MiIKHMBIEHHA pPOCIMH Ta NpOTOpLiiiHe

crieBinHomEeHHA Mix N, P ta K.

3. JloBemeHo, L0 MaKCHMAJbHO HAKOIMYEHHS HIiTpaTiB BiAMIYalOTh Y
paHHiX 0BOYaX, IO BUPOILEHI B yMOBaX 3aKPUTOro IpyHTy. BMmicT HiTpatis y Taxiit

NpoAyKuii € 3HA4YHO BUILKM, IOPIBHSHO 3 BUPOLIEHMMH DOCIMHAMM B YMOBaXx

BiIKpHTOTO IPYHTY.

4. MakcuMaJlbHa KiJIbKICTh HITPAaTiB BiIMIYAE€THCSA Y POCIUHHUX MPOAYKTaX

Y BECHSHUI1 Ilepiof, a BXe A0 OCEHi 1ieH MOKa3HUK IIOCTYTIOBO 3HIKYETHC.

5. Toctpa dopma OTpy€HHsS HiTpaTaMu (HITpMTaMH) y HOPOCIHX JIOACH €
SBUILEM HedacTHM, ane AiTH (0COOJMBO B MEPIIMH MEPiOX XHUTTS) — BXOMATH Y
IPyMy 3HAYHOrO pH3MKy. IIpu TpUBaJIOMY NMOTPAIISHHI B OpraHi3M HITpaTiB y

KUIBKOCTAX 10 mepepuuyoTs [JIK y He3HaYyHUX po3Mipax — BiMIYaIOTH

XPOHi4Hy (opMy OTpyeHHS.

6. IcHyrote pisHi migxogm /[0 3HIKEHHS HAJXOJDKCHHA HITPATIB 13

POCIMHEMMYU npoxykTamu. JloBeMeHo, WO BUIaNeHHs MIKIPKH KapTOIl, MOPKBH
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ra GypAKa, Kl MICTATH Ginbm BHCOKi KOHUEHTpauii HiTparis, NO3BOJISIE 3HU3MTH
HafAXOVKCHHS  HITPATiB i3 mumu Mponykramu Ha 3,05-60,97 o HocuTts
e(eKTUBHUX De3yJbTaTiB nae €KCTparyBaHHs BOJOIO, Onanmysanys, BapiHH,
3aMOPOXXYBaHHSI, 3aiKaHHS B LIKipoylyi, o6>aproBaHHs, racepyBaHHs.

7. Bcranosneno, IO nepeBuIneHnHs TPAaHUYHO JOIIYCTHMOL KOHUeHTparrii

BIAMiYalH B yCHX 3paskax mbyni pimyacroj (nepepumenns I'TK no 85 %

)y
BCHX 3pa3kax BHHOTIpajy (mo 38,3 %

) Ta y neskux KaByHax (mo 14,7 %). V inmmx

nponykTax (KapTomn, Gypskax, NepLi conogxoMy Ta IIOMiJIOpax) KOHIEHTpaIis
HiTpariB Gyna B Mexax I'JIK.

8. BcTaHOBNIEHO, 1O mepenmenns I'JIK 32 BMicTOoM HiTpat-ioHiB y Bemx
3paskax KapTOILIi (K y JocminHux, ne 3aCTocoByBany Giorymyc Tak i y KoHTpoI)
HE BUABJICHO, X04a B KOHTPOJIi MM BCTAHOBHIIK KOHIIEHTpaLilo HiTpaTiB BUILY Ha
CTaTUCTUYHO BipOTiaHy BEJIMYMHY IOPIBHSIHO 3 AOCIIIOM, 10 MOXe€ CBiTIUTH po

3Ha4HY KUIBKICTB HiTPATiB y IeperHoi, sxum YZOOPIOBaTM KOHTPONBHY IiSHKY.
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IIPOIIOBI/II.IIi

1. HeobximHO BHUpimryBaTy IINTaHHA oo TPOBEACHHS  mmpokoj
[y 2 o e

ingopMallifHO-PO3’ ACHIOBAIBHOT KaMIiayjj CEPeN HaceNeHHs Ta MacoBUX coniis

mepeBipOK LIONO BMICTY HiTparip Y mpomykrax Xap4yyBaHHS, 110 peanizyrorbscs

4epes  TOPTIBEIBHY Mepexy Ta y pog s FKEPeN  HeLEeHTPali30BAHOro

BOAOITIOCTAYaHHA.

2. CyBopo AOTPHMYBATUCh YUHHOTO 3aKOHOIABCTBA YKpaiHH Ta BpaxOBYBaTH
Hirpatny lIHpeKTHBy €C s 3abe3neyenus HEJIOMYILEHHsI HAaIXOMKEeHHS
HaJMIPHUX KUIBKOCTeH HiTpatiB y HaBKommmme NIPUPOIHE CEPEIOBUINE BHACIIIOK

IIOPYLIEHB 00’ ekTaMu rOCIIOAapIOBaHHS.

3. Heo6xigno IIPOBOUTH CHCTEMHHM HaIiOHAIbLHUIA MOHITOPHHT Ta
3MIMCHIOBATH 3BITHICTH IO HiTpaTtaX (3BiTHICTH KOXHI YOTHPH POKH W00
KOHICHTpallili HIiTpaTiB y mimseMHMX Ta TIOBEPXHEBUX BOJAX Ta BHBYECHHS

€(PEKTUBHOCTI 3aCTOCYBaHHS NaHO] JMpeKkTuBn).

4. 36epiraTd pOCIMHHI IIPOXYKTH XapdyBaHHS Kpallle B yMoOBax
XOJIOAWIBHIKA, OCKIIBKM 3a TemmepaTypu +2°C  MOXIHBICTE BiTHOBJIEHHS
HITpaTiB 10 HIiTPHTiB 3BOAMTECA Ha HiBeus. Bommowac mpowuec Tpa"chopmariii
HITpaTiB y HITpUTH MOXe BiIOyBaTHCh IpPHU MiHyCOBiil TeMIIepaTypi 30epiranus

MPOIYKIIii, ane JOCUTH MOBLIBHO.

5. Illo6 3MeHMTH BMICT HITPaTiB B OpraHi3Mi JIONMHH Heo6XimHuii

IIOBHOLIIHHMI pallioH 3 IPOAYKTaMH, 10 MiCTATh BiTaminu C Ta E, ockinpku Bonn

¢ iHri6iTopaMy Ta 3HENIKOKYIOTh TOKCHYHY IO HiTpaTiB B OpraHismi.

6. 3py4HUM T2 AOCHTB IIBUKUM METOJOM BU3HAYEHHS BMICTY HiTpaT-ioHiB y

KTax XapdyBaHHd € BUKODHCTaHHS MOPTATHBHOIO €NEKTPOHHOTO eKcrpec-
rnpoay
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SIKUH MOXe€ OyTH 3acTocoBanmii AL CepiiHMX MacoBHX
apaii3iB POCTUHHOL  ITPOIYKILii. Bonnouac,

TecTepa “SOEKS?”,

OKpiM CKCNpec-aHami3iB, mis
yTOUHEHHSA PE3YJbTATIB HEOoOXinHo IIPOBOUTH [TOCIimKeHHS 3aCTOCOBYIOYHU
aHATITHIHI METOMH.

7. HeoOXinHO LIMPOKO 3aNpoBamKyBaTH TeXHONOrIO BEPMIKyJIbTUBYBaHH,

IO I03BOJIUTH, 3 OAHOTO OOKY, BUPIIIYBATH MUTAHHS TIOBOJKEHHS 3 OPraHiYHUMH

BiIXomamMu, a 3 IHIIOTO — OTPUMYBATH BHCOKOLIHHY Oiomacy Ta opraHidHe
€KOJIOriyHO Oe3me4yne n0GpuBo Giorymyc mis BUKOPUCTaHHS 3a BHPOILYBaHHS
OpraHiyHOi MNPOAYKUii Ta 3MEHIIMTH OOCATM HAIXOMKEHHS B HABKOJNHIIHE

IIPUPOAHE CEPENOBUILIE HITPATIB.
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