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MOHITOPHHT BMICTY HITPATIiB B OBOUEBHX KYJIbTYpax
Yikropoacskoro paiiony

LI, Muxkaiino, M.B. Kpuenogra, B.1. Hikogasiuyk
Yowzopooceiuit nagionaisidl yuisepoument. Yaceopoo. Yepaina

JoCIEKCHO BMICT HIIPATIE B OBOYCBHX KYIBIYDAX YIRIOPOICEKOIO peiioHY Jakaplirickkol odnacti Yrpaino. 1la Oasl xiMiko-
TOKCHKOLOUTHIION0. BLGEY OBIcol Aepsaunstiol Jaboparopii Berepriiapiiol Me/MIHIM 1 3aKaplaIchKii ofiaetl BUBMEHO LPO; YKo
PAITLORECTATIONO ((TIOTHIT — TPABEIn) Ta TITHLOTO (YepBEHn — BepPecelm) epioin. (JBoteRi KyTLTYPH TTepeRipsaim TIa BMICT INTPATIR 3a
JOLOMOLOIO LOLIO-CENEK THIIION®. MELO;lY, BUKOPUCTORYIONH oHoMIp Jtadoparopimit Al-123. Yeratomnieno repieinio ;o sGiinmentst
BHPOSITHITIRG POCTTHITIHITLKOT TIPOTYRTLI 3 BHCOKHM BMICTOM HITPATIR, RHTEM 3 /(K. PesymnTami JocTi RIS CRLTYATE TIPO TIePenH-
LICHH. IPAHHYHO AOLYCIUMUY KOHLCHIPALIA HITPaTiB ¥ 9 Brjax oBoMeBHN KYJIBTYP 13 11 BLAOPaHMY JB1 AOCILGKCHHS, 110 CTHHOBLDIO
82%0 sl kimkoci Upo kil Haficyriesimi uepesminernm (v 2 1 0LIBINC PasiB) PecetpyBalld B oNpKax sBHYSAINX PalIboBeci o=
TO TEpiofTy (36% 3aTanmIo] KLTLKOCT] BHMIPIOBATIE), TIOMITOPaX SBHHAHITIY partnLoRecHsioro (20%) Ta MTHLOTO Tepio Tin (4%) Ta peni
1IOCIBHIH PAHHBOBCCHIHOL'O LICPLoy (8%0).

Kiuonoti caosa: MOTITOPHITT HITPATIR, OBOYERT KYIHTY I TPAITHUTTO JTOTTY CTHMA KOTITIEITartis

Monitoring of nitrate content of vegetable crops in Uzhgorod district

LI Mvkaylo, M.V. Kryvtsova, V.1, Nikolaichuk
Uzhgorod National Universin, Uzhgorod, Ukraine

‘The aim of our research was to conduct a monitoring study of nitrate content in plant products of Uzhgorod district and to accomplish
comparative analysis of the survey results in different periods of crop ripening. Sclection of vegetable samples was camied owt in Uzhgorod
district in the carly spring and summer periods. Determimation of the mitrate content was performed using an jon-selective method at the
Chemical and Toxicological Department of the Regional State Veterinary Medicine Laboratory in the Transcarpathian region of Ukraine.
Vegelables were Lested for nitrate content using the ion-selective method with the laboratory ion meter Al-123. Core investigalion samples
were crushed and homogenized. A 10.0 g weight of the investigated product, which was prepared according to MIR Ne 5048-89, was placed
in a flat-bottemned or a conical ask, which was then filled with 50 ¢m® potassium alumens solution and shaken in a shaking-machine for
5 minutes and then transferred into a measuring gluss. The nitrate weight raetion in milligrams per kilogram was obtained together with the
weight concentration value of nitrate ions in solution. Ior our study we selected vegetables grown i both public and private gardens of
Uzhgorod district, namely: common oniens, radishes, garden parsley, cucumbers, lomatoes, bell peppers, white cabbages, carrols and table
beets. 25 samples were seleeted for cach type of vegetable. Nitrate content was determined in the early spring growing period (from February
Y to May 27, 201 1) and in the summer growing period {from June 3 to September 28, 2011 ), because in these particular periods we recorded
the most {requent cases of Tood poisoning from nitrales among the population of the region. A clear trend has been traced lowards increasing
the nitrate content in food plant production, at levels which exceed the maximum permissible concentration (MPC). The results of our
rescarch demonstrate that the nitrate content excecded the maximum permissible concentration in 9 kinds of vegetables out of the 11 selectad
for the investigation, which composes 82% of total production. In particular, among the selected vegetables an excess of nitrate content,
above MPPC was recorded in 100% of cuciumbers, 92% of carrots, 40% samples of green onions, 40% of radishes, 40% of tomatoes, 28%
bell peppers, and 16% of carly white cabbages. 1lowever, the most signilicant mitrate exeess, which was more than double the MPC, was
observed n 56% of cucumbers, 20% of tomatoes, 8% of radishes in the carly spring period and 4% of tomatoes in the summer period.
Consequently, it has been established that the consumption of early vegetable praduction contributes to the ingestion by hunans of
significant amounts of nitrates, The upplication of an agrochemical svstem based upon sound measurement of the nitrate content would allow
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us to solve the task of increasing soil fertility and to form a deficit-free and positive balance of biogenic elements and hunus in the "soil —
plant — tertilizer" system and develop a svstem of crop production which is balanced m its chemical composition and nutritional value.
To sum up, detailed determination of the fuctors that lead to the accumulation of nitrates in vegetable crops and the development of methods
to reduce nitrate concenitrations in crop production require further investigation.

Keywords: nitrates, nitrates monitoring: vegetables; maximum permissible concentration

Berynm

OcTaHui ACCATMIITTS NaPaKTCPH3Y HOThCSL IHTCHCH(iKa-
LI€H BILTHBY KCCHOOIOTHKIB (v TOMY YUCT HITPATIB) HA BCI
Jauku Tpodiunux mauitoris (Nikolaichuk, 2008), Boauouac
VOPOBATHCHHS MPOMHCIOBHX TCXHOJIOTMH  BHPOILY BAHHS
CINLCLKOMOCMOIAPCHKHY KY.ILTYP HCMOMIMBC OC3 3aCTOCY -
BAHHS MiHCpaNbHHX J00pHB. fAKC 3a0C3NCuUye OACPMAHHSA
BHCOKHX yposkais (Brito ct al.. 1999: Silgram and Shepherd,
1999). Cepea  AHTPONIOICHHHX — HKCPCT  HAJIXOIKCHHIH
HITPOICHY 10 IPYHTY CIiJ BIT3HAYHTH a30THI 10OpHBA. BH-
KHIH NPOMHCIOBHX TINPHEMCTB, TPAHCMOPTY  TOLIO
(Gabovich and Priputina, 1987). Tlorparsoun ¥ [pyHT,
BOJAY TAa aTMOC(ICPHC TOBITPS. NMONKTAHTH 3JiHCHIOKOTH
MIrpaUieo 12 akyMy Uil y Tpoiunux nanurorax (Brown,
1996: Firdevs ¢t al.. 2010: Erisman ct al.. 2013), depyTsb
YUACTB ¥ MirpauifiHux i TPAHCIOKALIAHKMX MPOLCCAX ¥ IPYH-
Ti, IOBCPXHCBUX | IpyHToBHX Bogax (Mudrij and Lep’osh-
kin, 2005; Cardenas et al.. 2011). ¥ 38" 3Ky 3 IHTeHCH(IKA-
L€ HATXOMKEHHA HITPATIB ¥ IPYHT IPOCTIKOBYETHCH
YiTKA TEHACHII 10 30UTbINeHHA BHPOOHITUTRA [OCTITHHHIIb-
koi mpoayKuii (0COOMMBO OBOUESBOL) 3 YMICTOM HITPATIE, IO
MEPEBHIIY € TPAHIMHO JOIMycTHMY HopMy (Kennedy, 2003;
Rahmani. 2006: Susin et al.. 2006: Gholami et al., 2012).
3rimno 3 mamepMu MO3 Vipaimm Bmict HiTpatis ¥ 10%
pocTHHHOI NPOIYKOIi NMOCTLHHO NEPEBHINYE IPAHHYHO
JonycTmMi KormenTparii (I JK), Tomy IX ¥MICT B OBOURBIH
mpoaykuii HopMyerbca (Prugar and Prgarova, 1990;
Ciganenko, 2004). ¥ mimomy B Yrpaimi moHam 30%
CUIBCBROTOCTIONAPCEROI IPOIYKINL MA€ BMICT HITPATIB, IO
MCPCBHLIY € A0MY CTHMHI PIBCHb,

3poCTaHHs MPOAYKIL 3 YMICTOM HITPATIB, BHIUMM 3
[JK. #Bage HeaOMsiky 3arposy ¥ 3BSISKY 31 3OUIBIUCHHAM
HITPAT-HITPHTHOIO HABAHTAKCHHA HA OPraHi?M JHOAMHM.
HanxomrCHHA HITPATIB A0 OPTraHi3My ¥ BHCOKHX JO3AN MO-
WC BHKMKATH PI3HOMAHITHI NOPYUICHHS MCTAOOMIMY;
MCTICMOTMOOIHCMIK, TKAHUHHY [IMOKCIHY, SHUMCHHS 1My HHOT
pesuCTCHTHOCT opradisvy  (Sylvesier-Bradley and Cham-
bers, 1999; Rumyanceva, 2001), [le oana BAACTHBICTE
HITPUTIBE — iX 304THICTb YTBOPHBATH 3 ATIaTHMHUMH
AMIHAMH HITPO3AMIHH, L0 BHKIUKAKTh KAHLCPOrCHHY AiHO
TA ¥ NOJANBLIOMY 3YMOBIIHHOTE CMOPIOTOKCHUHY TA MYTa-
rciny  aiww (Luzhkov, 1990; Pikul’, 2003; Ziarati and
Bidgoli. 2012). MiwecHe aii BEIMKEHX 103 HiTpaTie — sapa
renatoumTie 1 HykiciHoeni 0Omin (VanLoon and DulTy,
2005: Degodyuk, 2007).

Y POCTMHHHX TIPOJYKTAX YCTAHOBIKETBCH MAKCHMANb-
HO JOTYCTHMHE PIBCHB 3ATHIUKOBHX KiIBKOCTCH HITPATIB |
HITPUTIB — rpaHnyHO JonycTHMa koHueHTpauis (I JK), mpu
JOTPHMAHHI  SKOI HC CIOCTCPITAETHCH  HCCITPHATIHBOIG
BIIJTMBY HA 3A0POB 4, CAMONIOYYTTS. NMPAUC3IaTHICTD i ririe-
HiYHl YMOBH SkHTTSL. [l YHHKHCHHSI TOKCHUHHX C{)CKTIB
HITPATIB 1 3MCHLUCHHS CHHTC?Y HITPO3AMIHIB 3ATBCPIKCHO
TPAHHMHO JOMYCTAMHI BMICT HITPATIB ¥ CLIBCBROTOCIOTAP-
cekifi  mpoayimii  (Mihals'ka and  Gavrilenko. 2011).
Y 3B’43KY 3 BHIICBHMKTAICHAM. HOPMYBAHHA TA MOHITOPHHT

BMICTY HITPATIB ¥ MPOAYKTAX XapUyBAHHI, ¥ TOMY “HCT B
OBQHCBIH NPO,TY KLY, MAE BCIHKC NPAKTHYMHC SHAUCHHSL,

Mcta podoTH — OUIHMTH BMICT HITPATIB v OPOAY LIl
POCTIMHHONO  MOXQAKCHHS  YIKMOPOACBKOLO  paiioHy,
AOPIBHATH PC3V.ILTATH AT PI3HUN NCPIOAIE AQ3PIBAHHS
CLILCBKOTOCNOIAPCHKHN Ky ILTYP,

Marrepiaji i Merojn JociipRenn

ITpodr 0BO4EBOI MPOAYKIII BIAOHPAH B YKTOPOACHKO-
MY PAHOHI V¥ PAHHBOBSCHSHHI Ta JTHiH mepiomm. BurHa-
YCHHS BMICTY HITPATIE TPOBOJMIH (0HHO-CETIEKTHBHIM
METOOOM Ha 0adl  XIMIKO-TOKCHEQIOTIMHOTO  BLIALTY
O01acHOl JepsxaBHO! Tab0paTOpil BETEPHHAPHOL METHIHHH
B JUKAPIATCHKIH 00TacTl. OBOYMEBY MPOIVKIIIO MEPEBIPLIH
HA BMICT HITPATIB 31 JOMOMOTOK) [0HHO-CETIEKTHBHOTO Me-
TOIV, BHKODHCTOBVIOUH IOHOMIp madoparopmmii Al-123.
Cepemni mpodH DOCTIHHMX 3PaskiB TOAPIOHIOBAIH Ta
romoreHIwBaTd. Hasixy 10,0 © 30CTTKYBAHOTO MIPOIVK-
TY, MAMOTOBACHOrO 13riaHo 3 MB 5048-89, momimaiu v
MOCKOAOHHY KOAOY, J0IMBATH 50 CM' POIMMHY 4TH0MO-
KATEBUN FATYHIB, CTPYINYBAIH HA WIYTCAL-AMAPATI MPOTS-
rOM 5 XB, NCPCHOCHIH ¥ CKIAHKY A7 BUMiprOBanHst, Maco-
BY YACTKY HITPATIE (MI/KD) OTPHMVIQTH 13 3HAMCHHSM
MACOBOT KOHLUCHTPAU HiTpaT-ioHiB v posuuni (Mihals'ka
and Gavrilenko, 2011),

Jast nocniTacHs BiIOMPATIH OBOUCBY MPOIVKIIK, BH-
POLUCHY B ACPHABHHX 1 MPHBATHUX FOCMOJAPCTBAX YiKro-
POACHKONO paloHy: UMOYMY PIMMACTY, PCAbKY MOCIBHY,
NCTPYILKY FOPCAHKY, OFPKH 3BHYAliHI, MOMINOPH 3BUUAiTHI,
ACPCLb OBOUCBME, MOPKBY MOCIBHY Ta Ovpsik CTONOBHI
(25 spazkiB 2. vt kOxHOT 0BOHCBOT Ky.IbTY pH). BMmicT HiTparis
BHIHAYATH ¥ NPOIYKUIl PAHHBOBSCHSHOIO {(MOTHIT — Tpa-
BCHB) T4 IITHBOTO (uMcpBeHb — BepeccHb 2011 poxy)
nepioais. Came B JiiTHIA niepioa (MkcyBanK HalyaCTilWi BH-
NAIKH XAPUOBOTO OTPYEHHS HITPATAMM CCPC HACC.ICHHS.

Pesviinrarn 1a ix ofrosopenns

Pesymbratn 1a00PATOPHOTO KOHTPOTHO CBITOLTH IIPO
nepepumieHHEs [ K HITPATIB v 3HAYHIN KiTBROCTI OBOUSBHX
KvIeTyp. Cepen 11 BHAIB OBOMEBHX KYIETVD ¥ 9 peecTpy-
pamm mepesmmeHHT K (82% 3aramsHOI KITBROCT] KyIib-
1vp). Cepen BimiOparix opouls nepeprnerH [ 1K HiTpaTis
peectpyBaad ¥ 100% oripkie sBuuaiinux, 92% wMopkeH
nociBHOT, 40% 3paskie nucts Ludvai pintactod, 40% peab-
KH nocieHod, 40% nomizopis 3suuaitnux, 28% nepwo oBo-
ucBorg, 16% kamycTH OiTOKa4AHHOI PAHHBOBCCHSIHOTQ
ncpioy. Ocolauso cyrrese nepeeuicHHs [JIK HiTpaTie
(v 2 1 Oinblue paszis) cnocTepiraad v 56% oripkis 3BHuAl-
HUX, 20% nomiTopis 3euuaiiHux, 8% peabki NOCIBHOT paH-
HLOBCCHHAHOMO Mcpiody Ta 4% moMinopiB 3BHHMAHHHX
nitHsoro nepiody. [AK ana oripkiB 3BMUaitHUX PAHHBOBCC-
HJHOIO Ta JITHLOIO NCPiOdiB CTAHOBHTL 150 mr/kr, Taka
caMa HopMa i A1 NMOMIJ0pIB 3BHYUAHHHX AHATOTIMHMX CC-
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30HHUY Nepioais. PeecTpoBaHA B el nepiod MakCHMATHHA
KOHLIEHTPALILA HITPATIB B OTIPKAX 3BHUANHIX CTAHOBILIA
838 MO/ET (B 5.5 pasa BHIIE HOPMH), ¥V 3PAZKE JITHBOTO
mepiony — 10 215 Mr/kr (B 1.4 pasa srmma 3a TK).

3HavHui BiacoTOR mepeBHmeHHT [ K dixcysamm ama
TMOMINOpIB 3BHUAHHIX TITHBOTO Nepiogy — 621 MI/Er (yuer-
Bepo eume a I'JIK) Ta pamHBOBECHAHOTO mepiogy — 408
MI/KT (Maibxe yTpira Brme 3a TAK). ¥ mdyva pimaactof
TTHBOIO NEPIOIY PEECTPYBATH MAKCHMATEHY KOHIIEH-
Tpauiro Hitparis 247 Mr/rr (3 TIK). JoCHimEyIOHMH 3paiki
mep madYAL pimdacToi (IKCYBATH MAIDES ¥ INBTOPA pasd
BHLUI MOKA3HHKH BMICTY HiTpaTi. [ JK HiTpariB And pcabku
MOCIBHOT CTAHOBMTL 1200 Mr/kr, a4 pCeCTpOBAHA KOHICH-

Tpamia (28204 mr/xr) v 2.3 paja mepesmmyeata K.
AHATIZVIOUH 3paiky IEPIIO OBOYEROTO. (MECYBATH Hepe-
BHIIEHHA Maibke Brpiwl. Bmcoxi mepepmmenHs [JIK
HITpATIB PS€CTPYBATH ¥ 3PAikax MOPKBH NOCIBHOI JITHBOTO
mepiony (1.6 TJK). Bapro BIIIHAMHATH NepeBHIICHHA
BMICTY HITPATIB Ceped 3PAKIB KAIYCTH OLTOKAYAHHOI paH-
HBOBSCHAHOTO Iepiody (Ha 40 mr/kr sume ['JK). HatHmk-
umii BiACOTOK mepeBmmeHHA ['JJK HITPATIE PeecTpyBAIH
cepex Oypaxa crodoeoro (4%). mmudym pimuacroi (4%),
HNOMITOpIB 3BHHAMHEY (310paHN V JHIHI — ceprHi — 3%).
Yuaram He peectpyBati nepeumenHs [ K HiTpaTis cepen

JPA3KIB - KAPTOMT, NCTPYIUKKA FOPOAHLOT T4 KAMYCTH
01.10KA4AHHOT TITHBOMO NCpioay (Tadr.).
o

AHaTi3 BMicTY IMiTpaTiB B 0BOYCRIH NPOTYRIN YATOpoICLROC0 Paiioiy B palmBoBecHsIIE Ta miTHil nepion

Oroucsa kyIHTYPA Lepionu BHp()lLL[Cl-LHH OBOUCBHX M£m Min - MHX ‘ 1THE,
KY. IV KoL CIEIparist, M17/kl MI/KD
. PAIEILOBCCHSEIMI 1CPIOT 406 £ 1.8 44,0-230.0 -
Mopkra TrociRTa TITHIH TIepio.T 303.6+1.1 54.4-398.0 250
. . . AHHBOBCCHSHHM 1ICPIo ) 12643+ 54 87.7-1408.0
DY PAK C10- 1081 .Pn"l‘niii Lepio;|, P 1083403 10814060 1400
TTuGY st pitistaca p'c_uu!honcc!bnmifi HCPIo 034+ .I R 41 ,_3—8] 0 20
i CTITHIH TIEpio,T TO4+1.8 3652470
[ 6y g pitmacTa — Mepo  |paImnLoBecHSHI Tepio 4947 £ 32 110.0-838.0 600
Ly i Gorwiom Kaprou pqmg,onecpmmﬁ Tepio 'l(wa_lj + 3,7 765)—232,_[_1 150
i ST Lepio;| 1834 +£24 70,1-248.0
TTepyiika 1opo, s DAIELOBCCHSIEIMT HCPIO T 9843 +£25 196,0-1792.0 2000
KaTycTa GiTokayaria p'c_uu!honcc!bnmifi HCPIo 7%7 + 3,[ 1 _56,0—940,0 900
! CTITHIE Tepio,T 558 8+35 51.7-858.0
Pemka TociRIIA PATTLOBECHSIIT TIepio 1316,3+ 33 146.0-2820.4 1200
e e AHHLOBCCHSIHMH 1ePio 30603+38 183,0-83%.0
Oripok spiakiHmil .Pn"l‘niii Lepio;|, P 1282 +33 43,0-2150 130
Toijiop wuaiinmil p'c_uu!honcc!bnmifi HCPIo .I 03216 5(0,5-408.0 150
! TITHIH TTepios] 1289 £2.6 24.0-621.0
| lepert, onovenmi PATTLOBECHSIIT TIepio 18354 +£1.3 87.7-374.0 200

Hpuatimra: * n = 23 3paskiB KOKHOL KVIIBTYDH.
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Puce. Hacrra spaskis (%) 0BoueBoT HpoyKUil, 110 BCPCBUUY L IPAHHYHO J0LY CTHMI ROHUCHTPALIT HiTpaTis:
¥ 3Pas3KaX MOPKBH LIOCIBHOL, KAPTOLUL, LCTPY IIKK 1OPOIHEOL PAHHBOBCCHIHUX LICPLOME 1 a0y 11 PLUITAcTol,
KAPTOLULL, LCTPY KK LOPOIHBC, Kalty oTH DLIOKGUaHHOL, PCABKE LOCIBHOL, LICPLIO OBOUCBOLO JIITHIX
uepioin epesnmeins 17K mrparin ne pecorpy mum

AHANOrMHA TCHACHUIA 10 70iNBLICHHN TPOAVKUIT 3
MJBHIUCHUM  BMICTOM  HITPAaTiB, 3riJHO 3 AJAHHMH
JITCPATYPH. PCECTPYETLCH B IHLIAX PCrioHAX Y KpaiHu T2 3a
kopaonom (Romanchik et al, 2009; Du ct al, 2011).
OTpruvaHi pe3vIbTaTH JOCTITKCHHS BHABICHWN TICPCBH-
IICHb TPAHHYMHO JOTIYCTHMHX KOHLCHTPAUiH HITPaTiB B
OBOUCBIH MpOayKuil MITBCPDKYHOTBCH TPALAMH  IHIUHN

aocaiaankis (Guardian ¢t al., 2005; Grishina and Panascnko,
2009: Ziarati and Bidgoli, 2012). Havn nokazaHo, wo
HAHHCOCINCUHILLOK 115 CNOMKUBAHHS BHABKIIACH [POJLY KLisI
PAHHBOBCCHHOIO Nepiody . Taka TCHACHUIS Moske OyTH no-
B'J3AHA 3 BHPOILYBAHHAM OBOUCBHN KYIBTYP ¥ 3AKPHTOMY
[PYHTI Ta X panHiM IX 30HpaHHsiM (1HB. prc.). Ha cboroaxi
BII0MO. IO BMICT HITPAaTIB ¥ POCTHHAX 4BIAE CODOMO
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OHHAMIYHY ~ pIBHOBATY MDK TEMIAMH  IIOTTHHAHHI,
acmMinamii Ta TpaHcTorami (Maynard et al, 1976) Ta
KOPETIOE 3 UHMCIEHHMMH EKONOTIMHUME “HMHHHEAMH. [Ipn
OBOMY PIBEHB ACHMLTALII HITPATIB 3ANCHEHTE HE TUTBKH Bi
[I0"H BHECEHOTO AOOPHBA, A 1 BLT COPTOBHY O3HAR POCIIHH,
PIBEA pOIFOYMOCTI IPYHTIB, TRMICPATYPH. BOJNOTOCTL IPYHTY
TA MOBITPA, [HTGHCHBHOCTL T4 TPHBAIOCTL OCBITIEHHT,
TEXHOIOTY BHPOINYBAHHA. 3TIIHO 3 JAHHME JUTEPATYpH
(Cantliffe. 1973), xrouoBHMH (JAKTOPAMIL IO BIUTHBAIOTH
HA BMICT HITPATIE B OBOYAX. € CaMe PIBEHb. CTPOKH BHECCH-
HA 230THIX JOOPHE T4 IHTEHCHBHICTD OCBITICHHA Y 1B TIKY
3 HHM BCC OUTBITIOT AKTYANLHOCTI HAOY BAKOTL AOCTIIAKCHHSI,
COPSMOBAHL HA ONTHMI3ALIED BMICTY HITPAaTiB B OBOUCBIH
npoaykuii 3 ypaxyBaHHAM KIIMaTHYHO-IPYHTOBHX ¥MOB,
PiBHS POAIQUOCTI IPYHTY, COPTOBHX BIACTHUBOCTCH v ILTY-
pH. arpoTexHiuHux yMOB, Tlpu 1soMY HARBAACTUBILIEM PC-
3CPBOM NOA0JaHHS AC(PILMTY HITPOLCHY ¥ 3CMACPOOCTEBI €
POBILMPCHHSL  34CTOCYBAHHSL  DakTCpiansuux  J00pHB  —
ApCrapaTiB, OCHOBOK) HKHX € a30T(iKCYBaabHI OakTcpii
(Chambers ¢t al., 1999; Kumar ct al., 2010).

Bucnosku

[TpoBeacH] JOCIAMCHHS NMOKAAIH TICPCBHLLCHHS [Pa-
HHYHO JONMYCTHMHX KOHUISHTpAUIH HITpATIB ¥V OLIBINOCTI
OBOYEBMX KY.IBTYD, BLOIOpaHHX 114 aHamiiy: v 9 3 L1 Bimi-
OpaHKX 114 JOCILDKCHHA BHIIE POECTPYBATH ILTBHILCHIH
BMICT HiTpaTiE. OcoOIHBO HeOe: MeuHMMI UK B/KUBAHHA
BIABITHCA OBOYEBL KYJIBTYPIL B AKX (HKCYBATH HAHBHIII
nepeprmerHd 'K HITpaTie: B oripkax BHYAHHX (50%),
TMOMITOpaxX 3BHHAHHIX PAHHBOBSCHAHOTO IEpiony (20%) Ta
TTHBOTO Mepioay (4%). a TaKoK peIsli MoCciBHilM (8%) pan-
HBOBECHIHOTO mepiony. [JaHA TEeHICHIA CBITUHTH PO
HEOOXITHICTE JKOPCTKOTO IEPMKABHOTO PETYIFOBAHHA Ta
ROHTPOJIKO BHECCHHA A30THHX JOOPHB Ha CLIBCBKOTOCTIO-
JAPCBKHX VOTIIX, PO3POOKU PALIOHANABHUN 34CA7 KOHTPO-
JIH) MOAKTAHTIB, AOCTIAMKCHHSL Mirpauii HITpaTie v Tpodiu-
HUX  JaHiorax. OTpHMAHL  PO3yIbTAaTH  BKA3YKTL  HA
AKTVANBHICTL Ta HCOOXITHICTL pO3pOOKH ONTHMAILHMX
HOPM 1 CTPOKIB BHCCCHHA MIHCPA/IbHUX A0OPUB ¥ KIiMATHY-
HO-IPYHTOBHX YMOBAX 3AKAPMATTS, 110 J03BOMUTE TPH 0A1-
HOYACHOMY POCTI BPOAKaHHOCTI 3adC3MCUNTH MiABHLICHHS
SIKOCT1 OBOMCBOT MpoayKiii 3 ¥MiCTOM HITPaTiB, sIKHit HC
nepeediye FAK,

Bid. tiorpadivuni nocu. anns

Brita, IL.M.C., Ferreira, 1J., Guerrero, C.A.C.. Machada, AV,
Beltriio, .. 1999, Soil pollution by nitratcs using scwage
sludge and mineral fertilizers. Dev. Plant Soil Sci. 6{86),
223-227.

Brown, ILR., 1990. Soil {erulization and nitrate accumulation in
vegetables. Agron. J. 58, 209-212.

Cantlille, D.J., 1973, Nitrale accumulation m table beets and
spinach as allected by nitrogen, phosphorous and potussium
mutrition and light intensity. Agron. J. 65, 363-565.

Cardenas, L.M., Cullle, S.P., Crabiree, B., Hopkins, A.. Shep-
herd. A., Scholefield, )., del Prado, A., 2011. Cost effec-
tiveness ol nitrale leaching mitigation measurcs for grass-
lund livestock sysiems at locations in Englund and Wales,
Sci. Total Environ. 409, 1104-1115.

Chambers, B.J., Lord, E.I., Nicholsen, I".A., Smith, K.A ., 1999,
Predicting nitrogen availability and losses tollowing applica-
lion of organic manure o arable land. Soil Tse Manage. 13,
137-143.

Ciganenko, O.1., 2004, Nitrates in {ood products [Nilvati v har-
chovih produktah|. Zdorov'va, Kyviv (in Ukrainian).

Degodvuk, L.G., 2007, Viroschuvannva ckologichno chistoji
produkeiji roslinnictva [Feologically clean crop production
growing|. Urozhaj, Kyiv (in Ukrainian).

Du. L.. Zhao, T, Zhang, C., An. 2., Wu, Q.. Liu, B, L1 P, Ma, M.,
2011 Tnvestigations on nitrate pollution of soil, groundwaler
and vegetable from three typical farmlands in 3eijing re-
gion, China. Agric. Sci. China 10(3), 423-430.

lrisman, I.W., Galloway, I.N., Seitzinger, 8., Bleeker, A., Dise,
N.I3., Petrescu, AM., Leach, A M. de Viies, W, 2013, Con-
sequenees of human modification of the global nitrogen cy-
cle. Philes. Trans. R. S8oc. Lond. 13. Biol. Sci. 368, 1621.

Firdevs, M., Sahindokuvucu, 17, Erdogan, N., 2010, Nitrale and
nitrile contents of some vegetables consumed in seuth prov-
ince of Turkey. Agric. I. 3(3), 142-143.

Gabovich, RD., Pripwting, T..8., 1987, Gigienicheskic osnovy
cohrany  produktov  pitaniva ot  vrednyh himicheskih
veschesty |lood prolection hygienic basics {rom harmitul
chemicals]. Zdorov'e, Kyiv (in Russian).

Gholami, A., Porowzmand, P., Afrous, A., Panahpour, E., 2012.
Studying the condition of nitrale pollution in lettuce product.
Int. J. Agn. Crop. Sei. 4 (17), 1276-1280,

Grishinz, LO., Panasenke, TV, 2009, Viznachemmya vmistu nitrativ
v ovochah [Nitrale determinalion in vegelables]. Pitannya
Bioindikacii ta Fkologii 14(2), 236-241 (in Ukrainian).

Guadagmn, 3.G., Rath, 5., Reyes, I.G., 2003, Lvaluation ol the
nitrate content in leal” vegetables produced through different
agricultural svstems. 1'oed Addit. Contam. 22(12), 1203-
1208.

Kemnedy, D, 2003, Teafy vegetables and nilrates in nilvatle and
nitrite in tood and water. [larwoed Publishers, London.

Kumar, V., Chandra, A., Singh, G., 2010, ElTicacy of [ly-ash
based bio-fertilizers vs perfected chemical fertilizers in
wheat (Yrificum aestivarm). [nt. ). Lng. Sci. Lechnol. 2(7),
3135

Lazhkov, A1), 1990, Skorost” vesstanovleniya nitratov do nitri-
lov v svro] masse nckolorvh rastenij |Nitrate recovery rate 1o
nitrite m the fresh weight of some plants]. Gigiena 1 Sani-
tariva 1. 29-30 (in Russian).

Masnard, D.N., Baker, AV., Minotii, P.L., Peck, NI, 1976, Ni-
trate accumulation in vegetables. Adv. Agron. 28, 71-118.

Mihals’ka, O.M., Gavrilenko, O.5., 2011, Vpliv sistem udo-
brennya na vimist nitrativ v ovochevih kul'turah [Fertiliza-
tion systems effect on nitrate content in vegetable crops].
Naukovi Dopovidi NUBiP 7(29), 11-17.

Mudnj, TV, T.epioshkin, TV, 2003, Devaki aspekly problemy
viroschuvannva  yakisnoji  roslinnoji  produkeiji — pri
zaslosuvanni mineral’'nih dobriv ta metodichm  pidhodi
schodo toksikologo-gigijenichnoji jih ecinky [Some aspects
ol high qualily plant production growing problem with the
mineral ferulizers  application  and  methodological  ap-
proaches to their toxicological-hygienic evaluation|. Prob-
lemy LHarchuvannya 4, 44-47 (in Ukrainian).

Nikolaichuk, V.1., 2008. Feological problems in the Carpathian
mourtains and possible wayvs to overcome them. Acta
Agron. Iung. 36(2), 233-246.

Pikul’, K.V., 2003, Anomaliji rozvitku u ditej 7z nitratno-
zabrudnenoii teritoriji |Childrens abnormal development in
nitrate-polluted arca]. Dovkillya 1a Zdorov'ya 2, 18-20
{in Ukrainian).

Prugar, Y., Prugarova, A., 1990. lzbylochnyj azol v ovoschah
[Nitrales excess i vegetlables]. Moscow (in Russian),

50 Uiyi, Dnipropelr. Univ. Ser. Biol. AMed. 2013, 4(2)



Rahmani, [1.R., 2006. Investigation of nitrate pellution in the
s0il, waler and plants in some agricultural liclds in Baraan
(Esfehun Prevalence). Env. Sci. 11, 23-34 (in Persiun).

Romanchik, 1..1D., Annamuhammedova, (0.Q., Annamuhamme-
dova, A.Q., 2009 Osoblivosti nakopichennya nitrativ
ovochevimi kul'turami v osobistih pidsobnih gospodarstvah
gromadyan v pivnichnih rajonah Zhitomirschim |Nitrate ac-
cumulation features in vegelable crops of citizens private
farms in the northern parts of Zhytomyr| Visnik
Nacional'nogo Universitetu Yodnogo Gospodarstva ta Pri-
rodokoristuvannya 4(48), 87-94 (in Ukrainian).

Rumyanceva, G.1., 2001, Tlvgiene |Gigiena|. Geotar Medicina,
Mescow (in Russian).

Silgram, M., Shepherd, M., 1999. The effects of cultivation on
301l nitrogen mineralization. Adv. Agron. 65, 267-311.

Susin, 1., Kmecl, V., Gregoric, A., 2006. A survey of nitrite
conlent of fruil and vegetables grown in Slovenia during
1996-2002. Food Add. & Contemn. 23(4), 383-390.

Sylvester-Bradley, R., Chambers, 13.1., 1992, The implications
of restricting use ol fertiliser nitrogen for the productivity of
arable crops, their profitability and potential pollution by ni-
trate. Aspect Appl. Biol. 30, 853-94.

Vanl.oon, GW., Dully, 8.7, 2003, Environmental chemistry —
A global perspective. Oxford University Press.

Ziarati, P, Bidgoli, 8.A., 2012, Evaluation of (he nitrate content
in lealy vegetables of southemn parts of Tehran: A four scu-
sonal study. Scientific reports. OMICS Publishing Group.

Haditiwia do peoroaesii 14.09.2013

Uiyi, Dnipropelr. Univ. Ser. Biol. AMed. 2013, 4(2) 51



