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. Mamacap
LepxasHa ycmaxoea "HaujoHanbHul Haykosul yeHmp padiauitiHoi
MedUYUHU, 2emamorioeii ma oHKomnoeii HauioHanbHoOi akademii MeQuyHuUX Hayk YkpaiHu"

PANIALIARE JABPYAHENHA XAPYOBOI'0
JIAHLKCA fIK ®AKTOP
Y ®0PMYBAHHI BIAJANEHAX HACTIAKIB
YOPHOBH/NbCbKOI KATACTPOOH

PE3IOME. Bemyn. YopHoburnbcbka mpazedisi — ye ypok 0515 8Cb020 c8imy, Wo MiOKPEeCe XUmmesy 8axugicms Cy8opux
cmaHdapmig 6esneku, ocobnugo w000 skocmi ma 6e3neyHocmi xap4ysaHHs.

AnimeHmapHull YUHHUK 8idiepae rMpoeiOHy porib ¥ BUHUKHEHHI 3aX80pH08aHb €KOM02iHHO20 MOXOOXKEHHS. SKicmb crioxumor ixi
ma KasnopiliHicme paujoHy 6esnocepedHbo 8rnusaroms Ha hi3udHe ma fcuxiyHe 300p08's MmoduHU, adxe OKpPeMi PpeHO8UHU
peaynoroms nepebie bioxXiMiyHUX, @ makox binbwocmi adanmueHUX peakuil opaaHiamy. 3MiHU y 36U4HOMY criocobi xumms,
CrPUYUHEHI MPUMYCOBUM MepPeCcesieHHsIM, He2amueHO 8MIUHYIU He nuwe Ha hopMysaHHs aniMeHmapHo-3anexHuUX Xeopoo,
a U nos'asaHux 3 ncuxoemouyitiHumu posnadamu. TpaduuiliHe XapyysaHHs, XapakmepHe Ons HaceneHHs YkpaiHcbkoz20
[oniccs, 3a3Hano icmomHux 3miH. Lje npu3sseno 0o 0egbiyumy HU3KU eceHujanbHUX CromyK ma 3MiHU npouecie obmiHy, peze-
Hepauii ma 8iOHO8MEeHHS KIimuH, nocmpaxaoasnux 8id ernuey ioHi3yr4020 8UMPOMIHIOBAHHSI.

Mema. OuiHumu 6e3neKy xap4yy8aHHs1 HaceneHHs, sike nocmpaxaoano eHacniook asapii Ha HYopHobunbscbkit AEC.
Mamepian ma memodu. bibriocemaHmuyHull: ausyeHHsI haxoeoi cyyacHol crieyianbHol Hayko8o-MemodUYHOI ma MixHapoo-
Hoi nimepamypu 3 docnidxysaHoi npobnemu; meopemuyHuUl aHani3: y3az2anbHeHHs 0aHux wjo0o npobrnemu 300pos’s ma xap-
YyeaHHsI HaceseHHsl, ke MelWKae 8 HeCrpusimiueux pezioHax Ykpaitu; Memoou MeduyHoi cmamucmuku.

Pesynbmamu ma o62oeopeHHs. [Ipobnemu, cripuduHeHi agapiero Ha YAEC, nocununucsi yepe3 menepewHid silicbkosutli
cmaH, wo noanuburno ncuxoemMouiltiHi nepeHasaHMaxeHHs. B makux ymosax, 3a HesKicHoeo ma He3banaHco8aHo20 Xap4y-
8aHHS, hopMyrombCs mepednamosioaiyHi cmaHu, siKi 3 Yacom npu3eodsims Ao CMIliKo20 MopyweHHS (hYHKUIOHY8aHHS Op2aHie
ma cucmem opeaaHi3my.

[ns 3anobizaHHs pO38UMKY 3aX80pt08aHb, CIPUYUHEHUX HepauioHanbHUM XapyyeaHHaM, HeobxioHe weudke ma eghekmueHe
1OMN0BHEHHSI Hecmadi He3aMiHHUX iHapedieHmig. Lle Moxnueo nuwie 3a yMo8U C80EYaCHO20 IXHb020 HaOX0OXeHHS 3 iXelo.
BucHoeku. HatipauioHansHiwum 3acobom 3anobizaHHs 8UHUKHEHHIO MOPbIOHUX cmaHie € 0brpyHmysaHHs 3axo0is, sKi epa-
xosysanu 6 0ocmamHIo pi3HOMaHImMHICMb @xugaHux Mpodykmie POCIUHHO20 | MeapUHHOZ0 NoxodxeHHs. Lle cripusmume
peeaeHepauji ypaxeHuUx cmpykmyp ma Higerosamume HacrmioKu rnepexxumux HaceNeHHsIM Heaapasdis.

Knroyoei cnoea: esakyauisi, 3axeoprogaHicmeb, rpohinakmuka, HaceneHHs eKonoziyHo HebesneyHux pezioHis, asapisi Ha
YopHoburnbcekiti AEC, cinbebkoeocnodapcski yeidds, odotimu, OUKOPOCU.

I. Matasar
State Institution National Research Centre for Radiation Medicine,
Haematology and Oncology of the National Academy of Medical Sciences of Ukraine

RADIACTIVE CONTAMINATION OF THE FOOD CHAIN AS A FACTOR
IN THE FORMATION OF LONG-TERM CONSEQUENCES
OF THE CHORNOBYL DISASTER

ABSTRACT. Introduction. The Chernobyl tragedy is a lesson for the whole world, which emphasizes the vital importance of
adherence to strict safety standards, especially regarding food quality and safety.

The nutritional factor plays a leading role in the occurrence of diseases of ecological origin. The quality of food consumed and
the calorie content of the diet directly affect the physical and mental health of a person, because individual substances regulate
the course of biochemical, as well as most adaptive reactions of the body. Changes in the usual way of life caused by forced
resettlement have negatively affected not only the formation of nutritionally dependent diseases, but also those associated with
psycho-emotional disorders. The traditional diet, characteristic of the population of Ukrainian Polissya, has undergone signifi-
cant changes. This has led to a deficiency of a number of essential compounds and changes in the processes of metabolism,
regeneration and restoration of cells affected by the effects of ionizing radiation.
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Aim. To assess the food security of the population affected by the Chernobyl nuclear power plant accident.

Material and Methods. Bibliosemantic: study of professional modern specialized scientific-methodical and international liter-
ature on the problem under study; theoretical analysis: generalization of data on the problem of health and nutrition of the pop-
ulation living in unfavourable regions of Ukraine; methods of medical statistics.

Results and Discussion. The problems caused by the Chernobyl accident have been exacerbated by the current state of war,
which has deepened psycho-emotional overload. In such conditions, with poor-quality and unbalanced nutrition, pre-patholog-
ical states are formed, which over time lead to persistent disruption of the functioning of organs and body systems.

To prevent the development of diseases caused by an unhealthy diet, it is necessary to quickly and effectively replenish the
lack of essential ingredients. This is possible only if they are supplied with food in a timely manner.

Conclusions. The most rational means of preventing the occurrence of morbid conditions is to justify measures that would
take into account a sufficient variety of consumed products of plant and animal origin. This will contribute to the regeneration
of affected structures and eliminate the consequences of the hardships experienced by the population.

Keywords: evacuation, morbidity, prevention, population of ecologically hazardous regions, Chernobyl nuclear power plant

accident, agricultural lands, water bodies, wild plants.

BcTyn. EkonoriyHa cutyauia B YkpaiHi, ycknagHeHa
KOHLEHTpaLlieto MPOMUCIIOBOCTI, aBapisMu Ha BESTMKUX
nignpuemcTBax, YopHobunbCbka katacTpoda Ta BOEH-
Hi aii, gepani Ginblue BNMBalOTb Ha 340POB'S Hace-
neHHs1. beaymoBHO, HanGinbL BNAYBOBUM HEFATUBHUM
YMHHMKOM 3a OCTaHHi COpOK pokiB Oyrma aBapis Ha
YopHobunbebkin AEC [10]. Pazom 3 TuM, BiltHa nigsu-
Wuna 4o KpUTUYHOIO PIBHA pajialinHo-aaepHi 3arpo-
an. Tak, 4 6epesHss 2022 poky 3anopisbka aToMHa
enektpocTaHuis (3AEC) Ha niBgeHHOMY cxopi YkpaiHu
CTana nepLuok [Aito4o LMBINBbHOK aTOMHOK erek-
TPOCTaHUielo, sKka 3asHana 30poMHOro Hanagy.
3axonneHHss BOPOromM Ta NpofoBxeHHs okynavii SAEC
BUKNMKaNo HawlioHasnbHi Ta MiXXHApOAHI 3aHEMOKOEHHS
LOAO PU3MKY TOrO, WO BIMCbKOBa AiASIbHICTE MOXe
npu3BecTM 40 KaTacTpOdiyHOro BUKMAY iOHI3YyHO4Oro
BUMPOMIHIOBaHHS.

HayKoBMMM CNOCTEPEXEHHAMM K BITYMSHAHUX, TaK i
3apybiKHWMX BYEHMX OOBEAEHO, LU0 XapyyBaHHsS Mae
MoaundikytounMii BNUB 3a il TOKCUKAHTIB (Di3UYHOI,
XiMiyHOi Ta GionoriyHoi mpupoau [5,11]. CouianbHi
HerapasgM Ta MOripLUEHi EKOHOMIYHI YMOBW XWTTS
BUKIMKaLOTb AedopMallii pauioHy xapyyBaHHS. Okpim
iHBanigu3aLii, BHACNiZOK BiliHW, CMOCTEPIraeTbCs Xpo-
Hi3aLis anepriyHux Ta 3pOCTaHHA OHKOMOTiYHMX 3aXBO-
proBaHb. 3aranbHUM pe3ynbTaTtoM Aii HeraTyBHUX YWH-
HUKIB Ha OPraHi3M € NPUrHiYeHHs! iIMyHHOI peakTUBHOCTI
Ta 3pOCTaHHS HecneundidyHnX 3axsoptoBaHb [9].

Meta. OuiHnT Gesneky XxapyyBaHHSI HacCeneHHs,
sIke MoCTpaxaano BHacnigok asapii Ha YopHobunb-
cbkin AEC.

Marepian Ta meTtogu. [Insa ouiHk1 3abe3neveHocTi
HacesieHHs TepUTOPIN, Lo NOCTpaXaany Bi Hacnigkis
aeapii Ha YAEC, Ta HaykoBOro 06rpyHTyBaHHS! LLIAXIB
noninLeHHst 3abe3neyeHoCTi MICLIEBUX XUTENIB iHrpe-
AieHTamu ixxi Oynv BUKOPUCTaHI BACHi JOCTIMKEHHS, a
TaKOX BiTYM3HSHA Ta CBITOBa HayKoBa fniTepaTtypa.

[ns [oCArHeHHs nocTaBreHOi MEeTU 3aCTOCOBaHO
Taki meToaum:

— BibnioceMaHTUYHWIA: BUBYEHHSI (DaxXOBOi Cy4acHOI
cnewianbHOi HayKOBO-METOANYHOI Ta MiXKHApPOAHOI
niTepaTtypy 3 fOCNiIMKyBaHOi Npobnemu;

— TEOpeTUYHUI aHani3: ysaranbHeHHs OaHuX LWwoao
npobrnemn 300pOB'S Ta XapvyBaHHS HaCemneHHs,

Introduction. The environmental situation in Ukraine,
complicated by the concentration of industrial enterpris-
es, accidents at large plants, the Chernobyl disaster and
military operations, is increasingly affecting the health of
the population. Undoubtedly, the most influential nega-
tive factor over the past forty years was the accident at
the Chernobyl nuclear power plant [10]. At the same
time, the war has raised radiation and nuclear threats to
a critical level. Thus, on March 4, 2022, the Zaporizhzhia
Nuclear Power Plant (ZNPP) in south eastern Ukraine
became the first operating civilian nuclear power plant to
be targeted in a military attack. The capture by the
enemy and the continued occupation of the ZNPP have
raised national and international concerns about the risk
that military activities could lead to a catastrophic
release of ionizing radiation.

Scientific observations of both domestic and foreign
scientists have proven that nutrition has a modifying
effect on the impact of toxicants of a physical, chemical
and biological nature [5, 11]. Social unrest and worsen-
ing economic living conditions cause deformations of
the diet. In addition to disability, as a result of the war,
there is a chronicity of allergic and an increase in onco-
logical diseases. The general result of the action of
negative factors on the body is the suppression of
immune reactivity and the increase in nonspecific dis-
eases [9].

Aim. To assess the food security of the population
affected by the Chernobyl nuclear power plant acci-
dent.

Material and Methods. To assess the food security
of the population of the territories affected by the con-
sequences of the Chernobyl accident, and to scientifi-
cally substantiate ways to improve the food security of
local residents. Our own research, as well as domestic
and international scientific literature, was used.

To achieve the goal, the following methods were
used:

— bibliosemantic: study of professional modern spe-
cialised scientific, methodological and international
literature on the researched problem;

— theoretical analysis: generalization of data on the
problem of health and nutrition of the population liv-



sIKke MeLUKae B HECNPUSTAMBUX perioHax YkpaiHu;
— MeToau MEeANYHOI CTaTUCTUKMN.

Pe3synbratn Ta o6roBopeHHs. COpOK pOKiB TOMYy
cranacs aeapis Ha YopHobunbcbkin AEC (26 KBiTHS
1986 poky Henoganik Big YKpaiHCbKOro MicTa
Mpun'aTb). Lia nogis 3anuwwaetbca ogHieto 3 Hanbinb-
LUMX TEXHOreHHMX KaTacTpod B icTOpii ntoacTea.
HenepenbaveHuin BUTIK B aTMocdepy pamioakTUBHMX
CMonykK, 30KpeMa 1ofy, Liesito, CTPOHLI0, MIYTOHi0 Ta
BaraTboX iHLWMX pafioaKkTUBHUX ENEMEHTIB, MaB KaTac-
TpodpiyHi Hacniaku. BHacnigok Bubyxy peaktopa 3aru-
HYNY NT04M, 3HAYHA KiNbKiCTb OTpMMana roctpy npome-
HeBy xBopoOy. PagioakTvBHa xmapa nowwmpunachk Ha
3HayHi TepuTopii Ykpaihu, Binopyci Ta pociicbKol
enepaduii, a Takox kpaiH €Bponu, CNPUYMHUBLLM
3abpyaHeHHs1 [OBKINNS, I'PYHTIB, BOAOIM, MiCiB Ta Cinb-
CbKOrocrnogapcbkmx yridb. HaBkono craHuii cgopmy-
Banacs Tak 3BaHa "30Ha BiguyXeHHs", ska W OOHWHI
HenpugaTtHa Ans NOCTIMHOTO MPOXWUBAHHA TOAEN.
TpariyHum HacnigkoM cTano 3pOCTaHHSA YMCENbHOCTI
OHKOJTOMYHUX 3aXBOPOBaHb, 0COONMBO paky LLMUTOMO-
[i6HOT 3am03n nepeBaxHo Y Aiteit, obymosneHoro 31,
a TaKOX iHLLINX BMAIB OHKOMOTiYHMX XBOpOO cepen ocib,
AKi 3a3Hanu onpoMiHeHHs [6, 7]. Bigpasy X BUHMKNK
couianbHO-eKOHOMiYHI npobnemu. Jltogu Bynu 3amMyLUeHi
MOKWHYTW CBOI JOMIBKM, LLO MPW3BENO [0 NCUXOMOriy-
HUX TPaBM, BTPATW 3BWYHOTO CMOCOOY XUTTS Ta COLli-
anbHux 3B'a3kiB [10]. MeBHMI Yac ocobu, ski nocTpax-
Jdanv BHacnigok aBapii Ha YAEC, ctukanucs 3i cturma-
TU3aLielo Ta AUCKPUMIHALLIE.

Ponb HQI ririenn xapuyyBaHHA MO3 YkpaiHu B
npocinakTuui BHYTPilWHLOro onpomiHeHHs. 3 nep-
Wwmx nicnsaeapinHux aHie HOl akTuBHO gonyunses Ao
nikeigauii Hacnigkis katactpocu. daxiBui iHCTUTYTY
Oynu BigpsimKeHi 4O 30HM padioakTMBHOMO 3abpyaHEH-
HA ANs NPOBEAEHHS 3anobikHKMX 3axodiB, cnpsiMoBa-
HUX Ha 3MEHLUeHHs iHKopnopauii pagioHyknigis Ta
HafaHHA MeaMYHOI OMOMOTM MICLEBOMY HACENEHHHO.

[o cTBopeHHst HaykoBOro LeHTpy pagialinHoi Meau-
umin AMH CPCP, HAOI ririenn xapyyBaHHs MO3
YkpaiHu OyB NpOBIAHOK YCTAHOBOK i3 aniMeHTapHoi
kopekuii Hacnigkie YopHobunbCcbKoi KaTacTpodu.
OkpiM YMCNEHHUX NEKLiN, NpMBaTHMX Gecia, niaroTos-
KW Ta BWMYCKYy BIAMOBIOHWX NaM'ATOK, METOOWNYHUX
pekomeHngauiv, suctynis y 3MI Towo, B HAI ririeHn
xap4yyBaHHs1 Byna cTBopeHa nabopartopis pagiauiiHoi
ririeHn, KONEKTUB SKOI MOCTINHO MPOBOAMB MOHITOPUHT
BMICTY pajioHyKnifiB y MicLeBUX NpoayKTax, paLioHax
XapyyBaHHS Ta NUTHIN BOA,.

HesBaxaroun Ha pu3mK iOHI3yHHOro ONPOMIHEHHS, 3
1986 poky cniBpobITHMKM MOCTIHO nNpautoBany y
Monicbkomy, Hapogumubkomy, PinkiHCbkomy, KaHiBCb-
komy Ta [ybpoBuubkoMy panioHax YkpaiHu. Bueyano-
c (paKTWYHE XapyyBaHHS Ta YMOBW MNPOXMBAHHS
XWUTENIB HUHI BUCENEHUX HaceneHmx NyHkTiB Nonicbke,
AceH, Binbya, Benuki Kniwi, 3aniccs1, Jibposa, Hosuia
Mup Ta 6arato iHLWKMX, JOCTYN OO0 SKWX i MOHWHI CYBOPO
obmexeHuin. TMpoBedeHi TUCAYI OO3MMETPUYHUX Ta

Meecap . /1 Metusor

ing in disadvantaged regions of Ukraine;
— methods of medical statistics.

Results and Discussion. Forty years ago, the
Chernobyl nuclear power plant accident occurred (April
26, 1986, near the Ukrainian city of Prypiat). This event
remains one of the largest man-made disasters in
human history. The unforeseen release of radioactive
compounds into the atmosphere, including iodine, cae-
sium, strontium, plutonium, and many other radioactive
elements, had catastrophic consequences. The reactor
explosion killed people, and a significant number suf-
fered from acute radiation sickness. The radioactive
cloud spread over large areas of Ukraine, Belarus, and
the Russian Federation, as well as European coun-
tries, causing environmental pollution of soil, water
bodies, forests, and agricultural lands. The so-called
‘Exclusion Zone’' was formed around the station, which
is still unsuitable for permanent human habitation. The
tragic consequence was an increase in the number of
oncological diseases, especially thyroid cancer, mainly
in children, caused by '3'l, as well as other types of
oncological diseases among people who were
exposed to radiation [6, 7]. Immediately, socio-eco-
nomic problems arose. People were forced to leave
their homes, which led to psychological trauma, loss of
their usual lifestyle and social ties [10]. For some time,
people who suffered as a result of the Chernobyl acci-
dent faced stigmatization and discrimination.

The role of the Research Institute for Food
Hygiene of the Ministry of Healthcare of Ukraine in
the prevention of internal radiation. From the first
days after the accident, the Research Institute actively
participated in the elimination of the consequences of
the disaster. The Institute’s specialists were sent to the
zone of radioactive contamination to carry out preven-
tive measures aimed at reducing the incorporation of
radionuclides and providing medical assistance to the
local population.

Before the establishment of the Scientific Centre for
Radiation Medicine of the USSR Academy of Medical
Sciences, the Research Institute for Food Hygiene of
the Ministry of Healthcare of Ukraine was the leading
institution for nutritional correction of the conse-
quences of the Chernobyl disaster. In addition to
numerous lectures, private conversations, preparation
and publication of relevant memos, methodological
recommendations, appearances in the media, etc., a
radiation hygiene laboratory was established at the
Research Institute for Food Hygiene, the staff of which
constantly monitored the content of radionuclides in
local products, diets and drinking water.

Despite the risk of ionizing radiation, since 1986,
employees have been working continuously in the
Polissya, Narodytskii, Ripkinskii, Kanivskii and
Dubrovytskii districts of Ukraine. The actual diet and
living conditions of the residents of the now evicted set-
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pagioxiMiYHMX aHanisiB NpogyKTiB MicLEeBOro BMpoOb-
HUUTBa, Aapis niciB (rpubwm, srogn Towo) Ta pubm i3
MICLIEBMX BOAOWM CMPUAN NPUAHATTIO PILLEHHS NPO
3a00pOHY BXMBAHHS MICLIEBUX MPOAYKTIB Ta nepece-
NEHHA HaceneHHs [0 iHWMX "4nctux" perioHis.
3aranom 6yno BuceneHo 76 HaCEneHWx MNyHKTIB,
BKMIOYHO 3 MicTamm lMpun'ate Ta YopHOOMIb, a Takox
3ani3Hn4Ho cTaHuieto AHiB. MoHaa 90 Tucay xutenis
YkpaiHcekoro Moniccs Bynu 3myLUEHi Ha3aBxXau 3anu-
LLUNTW CBOI JOMIBKMU.

Y Ti TPUBOXHI Yacu LUMPOKMX 3HaHb LLOAO yTunizawii
CinbCbKOrocnoapchbkoi MpoayKLii Ta cupoBuHM Byno
obmanb. TomMy HaTypHi crnocTepexeHHs Ta po3pobka
ekcrnpec-MeTodiB  JOCMIAXEHHS MicLeBOi npogyKuii
ANS 3MEHLUEHHSI MOTPanNsHHS padioakTUBHMX LIE3ito
Ta CTPOHLIt0 3 Xel, a TakoX NpW BUrOTOBMEHHI MNpo-
[YKTIB XapyyBaHHs i3 MiCLEBOI CUMPOBUHW, NArMU B
OCHOBY 3aD0POH Ha BUKOPUCTAHHS KOPMIB NSt TBAPYUH,
a TakoX yTunisauis npogykuii nNpu MNeBHUX PIBHSAX
3abpygHeHHs [11].

[JocsarHeHHs, Wo cTocyBanucs pagiauiiHo iHaykoBa-
HUX MOPYLUEHb, cTanu 6a30l 3HaHb MPO MEPLLi KPOKM
npwv pafioakTMBHUX kaTacTpodhax. 3a BCi micnsasapiii-
Hi POKM HauioHanbHa Ta CBITOBA Hayka i MpakTuka
focsrna neBHWX YCnixiB y AiarHOCTWLUi, MiKyBaHHI Ta
peabiniTauii xBopux, sIki 3a3Hanu iHkopnopauii pagio-
HyKnigiB.

MixHapogHi Hacnigku Ta npo3opicTb. ABapis Ha
YopHobunbeekin AEC, yepes BigcyTHiCTb iHpopmauii
AN CBITOBOI CMiMbHOTKM, BUKNMKana MixxHapopaHi oby-
PEHHS Ta HedoBipYy, @ TaKoX BUHWKNW MOMITUYHI Npo-
6nemu, ockineku CPCP He Bigpasy noBigomve npo
katacTpody.

YopHoOunb CcTaB kartanisatopom [Ans nepernsgy
cTtaHgapTis 6e3nekn AEC y BCbOMY CBiTi, MOCWIIEHHS
MiXkHapoAHOro CMNiBPOBITHWLITBA Ta NiABULLEHHS NPO30-
pocTi. barato kpaiH nepernsHynu abo BigmoBunucs
BiJ CBOIX ffepHUX nporpam Ta yTunisauii sgepHoro
nanvea.

JlikBigauis Hacnigkis 3pyHOBaHOro peaktopa 3anu-
LIAETbCA aKTyanbHO | BUMarae NocTiiHUX 3ycunb Ta
MiXHapogHoi cnisnpaLi.

Y nepLi nicnsiaBapiiHi poku HayKoBLi cnocTepiranu
3HWKEHHS PIBHS PafioHyKNiaiB y BinbLIOCTi XapyoBux
npoaykTiB. Y padi 3abpyoHeHUX panoHis, e Benocs
HaTypanbHe rOCMOA4apCTBO Ta YTPUMAHHS MOMOYHOI
Xynobw, BusSiBNAnMCS pisHi npobnemu wogo yrunisawii
Monoka 3 nigBuweHum Bmictom '37Cs Tta 90Sr.
HaceneHHs He Gaxano foOpoBiNbHO 3HNMLLYBaTV CBOKO
npoaykuito. Cepen xap4oByX NPOAYKTIB HAWBWLL PiBHi
pagioHyKniaiB BUABNANM y rpubax, arogax, pubi, anuu-
Hi Ta M'AiCi NiBHIYHOTO oneHst. 3 Liel0 METOK HayKoBLS-
mun HOI ririeHn xapvyBaHHs Bynn po3pobneri Tumyaco-
Bi JOMyCTUMIi PiBHI BMICTYy pafioakTMBHUX LE3ito Ta
CTPOHLit0 Y MPOAYKTax XxapyyBaHHS Ta MUTHIN BOA.

HesBaxaroum Ha pu3mK iOHi3yo4Oro OnpoMiHEHHS, 3
1986 poky i noHuHi ¢haxisui konuwwHboro HAI ririeHwn
xapyyBaHHa MO3 Ykpainu, Bxe y cknagi HHLIPMIO

tlements of Poliske, Yasen, Vilcha, Velyki Klischi,
Zalissya, Dibrova, Novyi Myr and many others were
studied, access to which is still strictly limited.
Thousands of dosimetric and radiochemical analyses
of locally produced products, forest products (mush-
rooms, berries, etc.) and fish from local reservoirs con-
tributed to the decision to ban the consumption of local
products and relocate the population to other ‘clean’
regions. In total, 76 settlements were evicted, including
the cities of Prypiat and Chernobyl, as well as the Yaniv
railway station. Over 90 thousand residents of
Ukrainian Polissya were forced to leave their homes
forever.

In those troubled times, there was little broad
knowledge about the disposal of agricultural products
and raw materials. Therefore, field observations and
the development of express methods for examining
local products to reduce the intake of radioactive cae-
sium and strontium with food, as well as in the manu-
facture of food products from local raw materials,
formed the basis for bans on the use of animal feed,
as well as the disposal of products at certain levels of
contamination [11].

Achievements related to radiation-induced disorders
have become the knowledge base for the first steps in
radioactive disasters. Over the years since the acci-
dent, national and world science and practice have
achieved certain successes in the diagnosis, treatment
and rehabilitation of patients who have undergone
radionuclide incorporation.

International consequences and transparency.
The Chernobyl accident, due to the lack of information
to the world community, caused international outrage
and distrust, as well as political problems because the
USSR did not immediately report the disaster.

Chernobyl was a catalyst for a revision of nuclear
safety standards worldwide, increased international
cooperation, and increased transparency. Many coun-
tries have revised or abandoned their nuclear pro-
grams and nuclear fuel disposal.

The elimination of the consequences of the
destroyed reactor remains relevant and requires con-
tinuous efforts and international cooperation.

In the first years after the accident, scientists
observed a decrease in the level of radionuclides in
most food products. In a number of contaminated
areas, where subsistence farming and dairy cattle were
kept, various problems were identified with the disposal
of milk with an increased content of 13’Cs and %Sr. The
population did not want to voluntarily destroy their
products. Among food products, the highest levels of
radionuclides were found in mushrooms, berries, fish,
game and reindeer meat. For this purpose, scientists
from the Research Institute for Food Hygiene devel-
oped the currently permissible levels of radioactive



HAH YkpaiHu, 30iiCHIOI0Tb MOHITOPUHT CTaHy (hakTuny-
HOrO XapyyBaHHSI psiAy HACENEHUX MYHKTIB, Lo
nocTpaxganu Big aeapii Ha YAEC.

BnnuB Ha dnopy, dayHy Ta xap4yoBUIA NaHLOT.
Hacnigkv gons dnopu ta daysn y 6esnocepenHin
6nmabkocTi Big YAEC 6ynu pyiHiBHUMM, X04a 3 4acoM
npupoga noyana BigHoBnoBaTUCA. 3abpyaHEHHS CiMlb-
CbKOroCrnoAapchbkmx yridb Ta MPOAYKLUil BNAXHYNO Ha
AKiCTb Ta 6e3neky xapyyBaHHs. [licns Bubyxy pagioak-
TWBHI YaCTKX OCINW Ha NOnsX, NacosuLlax, y nicax Ta
Bogonmax. Lle mpusBeno go mpsiMoro 3abpynHEHHs
BOAOW, POCMUH Ta KOPMIB ANs TBApWH. HakonuueHuit y
rpyHTax '¥’Cs (nepioa Hanisposnagy 30 pokis) Ta %0Sr
(nepiog HaniBposnagy 28,8 pokiB) cnpuumMHuB npobne-
My pafioakTMBHOrO 3abpydHeHHs MOroka, M'saca, rpu-
6iB, qrig Towo. 3abpyaHEHHs OMKOPOCIB BUKIMKANO
npobnemy He nuie cepes MiCLIEBOrO HaCemneHHs, ske
TpaauLiiHO BXuBae rpubu Ta arogw, ane i B OinbLu
Bi4aneHnx panoHax, Ae HeneranbHO peanisoByBana-
Ccsi NpoayKuis 3i 3abpyaHeHnx TepuTopii. Mpubn, ocob-
NBO, LLO POCTYTb Y NICOBIN MiACTUNLI, 30aTHI HAKoMK-
yysatu '¥’Cs y Habarato GinbLunx KOHLEHTpaLisX, HiX
iHWi pocnuHK [16]. Te X came CTOCYETbCH | OesKuX
BUAIB Aukopocnux arig. PocnunHu, nornmHatoum isotonm
4yepes KOPEHeBY CUCTEMY, CTBOPUITN NaHLIOr: pociunHa
— TBapuHa — ntoguHa. OcobnmBo NocTpaxaanu KynsTy-
pU, KOPEHEBa CUCTEMA SKUX PO3BUBAETLCS Y BEPXHBO-
My LIapi rpyHTy — kapTonns, Bypsik, MopkBa.

Oviki TBapuHm, ki xapyytoTbes 3abpyaHEHUMI poc-
nrHamMu Ta rpubamMu, TakoX CTanm HOCIIMW PagioHyKri-
aiB. BogHi opraHismu, 0cobnvMBO NPUAOHHI Ta XWxXi
pubw (Lyka, OKyHb, KOPOM, COM), HAaKOMUYYOTb pagio-
HYKNigW i CTaloTb HENPUAATHUMM L1151 XapyyBaHHS.

He MeHW BaxnuBa npobnema BUMHUKNA 3i CiflbCbKO-
rocrnofapCbkMMmn TBAapMHaMK, SKi TpaguuiiHo Bunaca-
nncs, CNoXmBanu 3abpyaHEHi POCMINHM | HAKOMUYYOYN
pagioHyKnigM y CBOiX opraHiamax, 0cobrnmeo y mMomnoLi
Ta M'sci. Monoko 6yno ogHuM i3 HanbinbLL NocTpaxaa-
nUX MPOAYKTIB Yepes LiBMaKMA MeTaboniam 31l (3
KOPOTKMM MepiofoM HaniBpo3nagy, ane BWUCOKUM
MOIMUHAHHAM LUMTOBMAHOK 3ar030H0).

MoTouyHa cuTyauisa Ta QOBroCTPOKOBI HacmigKu.
| NOHWHI icHye npobrnema pafioakTMBHOMO 3abpyaHeH-
HS Monoka, M'sica, rpubis Ta Arig. YkpaiHa Hece Benu-
4yesHi BUTPaTK Ha MiKBigaLito HacniaKiB: Ae3akTuBaLilo
TepuTOpiIlA, couianbHi BUNNaTK noctpaxganum, bygis-
HULTBO 3axuMCHWUX cnopys (capkodar, a noTiM HOBUN
Ge3neyHnii koHdanHMeHT — HBK). YopHobunbcbka
KaTtactpoda cTana noBOPOTHUM MOMEHTOM B iCTOPIl
A0epHoi eHepreTukn. BoHa 3mycuna CBIiT nepernsgHyTy
nigxoam oo 6esnekn AEC, nocunuti mixkHapoaHe cris-
poGITHMLTBO Yy Ui cdepi Ta MigBMLLMTA NPO30PICTb
iHbopmaLii npo sgepHi ob'ekTu. Lle TpariyHwii ypok,
AKUA HaronoLlye Ha BaXMUBOCTI BiAMOBIAANbHOCTI,
MPO30pOCTi Ta OTPUMaHHS HaMBULLMX CTaHAapTiB 6e3-
nekn B YCiX cdepax, NoB'A3aHNX 3 BUKOPUCTAHHAM
anepHoi eHeprii. OgHak gii MATATE wopo arpecii PO
Ha 3anopisbkin AEC, Oe cBiToBa cnifibHOTa He nepe-
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caesium and strontium in food products and drinking
water.

Despite the risk of ionizing radiation, since 1986 and
to this day, specialists from the former Research
Institute for Food Hygiene of the Ministry of Healthcare
of Ukraine, now part of the National Centre for Food
Hygiene of the National Academy of Sciences of
Ukraine, have been monitoring the actual nutrition sta-
tus of a number of settlements affected by the
Chernobyl accident.

Impact on flora, fauna and the food chain. The
consequences for flora and fauna in the immediate
vicinity of the Chernobyl NPP were devastating,
although over time nature began to recover.
Contamination of agricultural land and products affect-
ed the quality and safety of food. After the explosion,
radioactive particles settled on fields, pastures, forests
and water bodies. This led to direct contamination of
water, plants and animal feed. Accumulated in the soil
187Cs (half-life 30 years) and %Sr (half-life 28.8 years)
caused the problem of radioactive contamination of
milk, meat, mushrooms, berries, etc. The contamina-
tion of wild plants caused a problem not only among
the local population, who traditionally consume mush-
rooms and berries, but also in more remote areas,
where products from contaminated areas were illegally
sold. Mushrooms, especially those growing in the for-
est floor, are able to accumulate '¥Cs in much higher
concentrations than other plants [16]. The same
applies to some types of wild berries. Plants, absorbing
isotopes through their root system, created a chain:
plant — animal — human. Crops whose root systems
develop in the upper soil layer — potatoes, beets, car-
rots — were especially affected.

Wild animals that feed on contaminated plants and
mushrooms have also become carriers of radionu-
clides. Aquatic organisms, especially bottom-dwelling
and predatory fish (pike, perch, carp, and catfish),
accumulate radionuclides and become unfit for food.

An equally important problem arose with farm ani-
mals, which traditionally grazed, consumed contami-
nated plants and accumulated radionuclides in their
bodies, especially in milk and meat. Milk was one of the
most affected products due to the rapid metabolism of
1311 (with a short half-life but high uptake by the thyroid
gland).

Current situation and long-term consequences.
The problem of radioactive contamination of milk,
meat, mushrooms and berries still exists. Ukraine is
incurring huge costs for the elimination of the conse-
quences: decontamination of territories, social pay-
ments to victims, construction of protective structures
(sarcophagus, and then new safe confinement —
NSC). The Chernobyl disaster was a turning point in
the history of nuclear energy. It forced the world to
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LIKOZpKae Okynauii cTaHuii 3arapbHUKOM, BUKNMKAKTb

MUTaHHA WOO0 afeKBaTHOCTI peakLii.

HaBiTb uyepe3 pecatunitta nicnsa YopHoOUNbCbKOI
KaTacTpody B OesKUX PErioHax, 0coONMMBO Ha MiBAHI
Binopyci, niBHo4i YkpaiHu Ta B AesKux YacTuHax pocil,
a TaKoX y psdi eBPONeNCbKMX KpaiH (Hanpuknag, y
HimeuuwHi, LWBeuii), # [OHUHI MOXHa BUABNATK NigBu-
wenuin BmicT 187Cs y rpubax, aromax Ta M'Aci AMKNUX
TBapUH.

Ane 3aBAsKV NPUPOAHUM NpoLiecam, po3nagy pagio-
HYKNigiB Ta BXMTUM 3axofaM [e3akTusalii, 3HauHa
YyacTuHa CinbCbKOrocnogapcbkmux 3emesnb cTana 6es-
MEYHOK ANs NignpuemMHNULTBa. OCHOBHA KiNbKiCTb HYK-
nigis noTpannse OO0 OpraHiamy MiOAuWHU came Yepes
iKY, TOMY NPOBOAUTLCS NOCTINHUIA MOHITOPUHT NPOAYK-
TiB, WO HagxoddTb Ha pUHOK. YopHOOUMbCbKa kaTtac-
Tpocha HazaBXau 3MiHMMa nigxig 40 MpPOOOBOMBYOI
6e3neku, HaronocMBLLM Ha HEOOXIQHOCTI HalCyBOpiILLIO-
O KOHTPOSI Ta 3aCTOCYBAHHSI KOMMIEKCHNUX 3axopaiB
ANS 3aXWUCTY HaceneHHs Bi pafioakTUBHOMO 3abpya-
HeHHs. |HKopropauis pagioHyknigis Lwe BrpPOLOBX
BaraTbox AECATUMITb BUKMUKATME OHKOMOTiYHi nopy-
LUEHHS pi3HOI nokanisauii, 30kpema nekemii, NoLLKoA-
XEHHs1 GaraTboX OpraHiB i CUCTEM, 3POCTaHHSI 3aXBO-
POBaAHOCTI Ta CMEPTHOCTI cepep, NOTEPNINMX Ta XuTe-
niB pagioakTMBHO 3abpyaHEHUX TepUTOPIN. [is XpoHid-
HOro ONPOMIHEHHS 3a paxyHOK pagdioHyKnigiB 3 JOBIMM
nepiofoM HaniBpo3nagy BNAWBaTUME Ha Hac Lie npo-
TArom 6aratbox AecATUNITb.

3axoam wopo Ge3neku xapyyBaHHA. [lepeBaxHa
OinbLWwicTb pagioHyknigiB notpannse [0 OpraHiaMy
MIOOMHY 3 DKeto Ta NUTHOK BOZOW. BMIiCT Hykniais y
NpoJyKTax XxapyyBaHHs, BUPOONeHNX Ha 3abpyaHeHnX
pagioHyKIigamMmn TepUTOPIsX, € OCHOBHUMY NocTavarb-
HUKaMMW TOKCUKaHTIB, BMICT SIKUX 3aNeXuTb BiO YACIEH-
HUX (haKTOpIB, 30KpEMA KyMbTypU 3eMIIEKOPUCTYBaHHS.

OCHOBHMMM NpoZyKTaMu pU3NKy € MOMOKO, afxke Y
nepwi TwkHi micna asapii 6yno ogHMm 3 HanbinbL
HeGe3neyHnx MpoayKTiB uyepes BUCOKMM BMmicT 31,
AKUA LIBWUOKO MOMMUHAETLCS LMTONOAIOHO 3aro30to,
0cobnuMBO y [AiTer; M'ACO TBapuH, WO Macnucs Ha
3abpyaHeHnx nacosuLiax, Hakonuuysanu '8’Cs; auko-
pocu, 0cobnuneo rpmbu, MakTb BUCOKY 3AATHICTb KOH-
ueHtpyBat '8’Cs HaBiTb 4Yepe3 AeCATUMITTS micns
aBapii; kopeHennogm, 3okpema kaptonns, Oypsik, Mop-
KBa TOLLO, BUPOLLIEHi Ha 3aDpyaHEHNX I'PyHTaX, MICTATb
187Cs Ta %0Sr; guki TBapuHM Ta puba i3 3abpyaHEHNX
BOZOWM TaKOX NPEACTaBnsaoTb Hebeaneky.

MiHepanbHWI CKnag NpoAyKTiB Ta AIETUYHI peko-
MeHpAauii. AKicTb iXi Ta MiHepanbHUI cknag NpoJyKTiB
Cnpusie aganTadii opraHiamy 40 NEBHUX YMOB MPOXU-
BaHHA [4]. [eski miHepanu MOXyTb 3MeHLIyBaTu
MOrNWUHAHHA PagioHYKMIgiB Ta 3HWXyBaTW IX HeraTus-
HWI BNMMB:

— npodpinakTuka gediuuTy nogy (ogHa npodinakTu-
kKa): KpUTUYHO Baxnvea Anst 3anobiraHHs nornu-
HaHHS pafioakTMBHOTO oAy WMTONoAIbHO 3arno-
3010. Lle nigkpecntoe BaxnuBiCTb BXMBAHHA MOQ0-

reconsider approaches to nuclear power plant safety,
strengthen international cooperation in this area and
increase transparency of information about nuclear
facilities. This is a tragic lesson that emphasizes the
importance of responsibility, transparency and compli-
ance with the highest safety standards in all areas
related to the use of nuclear energy. However, the
IAEA’s actions regarding the Russian Federation’s
aggression at the Zaporizhzhia NPP, where the world
community does not prevent the occupation of the sta-
tion by the invader, raise questions about the adequacy
of the response.

Even decades after the Chernobyl disaster, in some
regions, especially in southern Belarus, northern
Ukraine and some parts of Russia, as well as in a num-
ber of European countries (e.g. Germany, Sweden),
elevated levels of "3’Cs can still be detected in mush-
rooms, berries and wild animal meat.

But thanks to natural processes, the decay of
radionuclides and the decontamination measures
taken, a significant part of agricultural land has become
safe for business. The main amount of nuclides enters
the human body through food, so constant monitoring
of products entering the market is carried out. The
Chernobyl disaster forever changed the approach to
food safety, emphasizing the need for the strictest con-
trol and the use of comprehensive measures to protect
the population from radioactive contamination. The
incorporation of radionuclides for many decades will
cause oncological disorders of various localization, in
particular leukaemia, damage to many organs and sys-
tems, increased morbidity and mortality among victims
and residents of radioactively contaminated areas. The
effects of chronic radiation due to radionuclides with a
long half-life will affect us for many decades to come.

Food safety measures. The vast majority of
radionuclides enter the human body with food and
drinking water. The content of nuclides in food products
produced in radionuclide-contaminated areas is the
main supplier of toxicants, the content of which
depends on numerous factors, in particular land use
culture.

The main products at risk are: milk, because in the
first weeks after the accident it was one of the most
dangerous products due to the high content of 13l
which is quickly absorbed by the thyroid gland, espe-
cially in children; meat from animals grazing on conta-
minated pastures accumulated '3’Cs; wild plants,
especially mushrooms, have a high ability to concen-
trate '3Cs even decades after the accident; root veg-
etables, in particular potatoes, beets, carrots, etc.,
grown on contaminated soils, contain ¥’Cs and °°Sr;
wild animals and fish from contaminated water bodies
also pose a danger.

Mineral composition of foods and dietary recom-
mendations. The quality of food and the mineral com-



BaHOi Xap40Boi coni Ta NpoaykTiB, baratvx Ha nog,;

— Kanii: € XiMi4yHuM aHanorom uesito. [JoctatHe cno-
XMBAHHS Kanito 3 ket MoXe 3MEHLLUTN MOrMUHaH-
Ha opraHiamom '37Cs, ockinbku KNiTuHK "BigaaoTb
nepesary" kanito;

— KarnbL{iit: KOHKypye 3i °OSr 3a 3aCBOEHHS B KiCTKaXx.
30anaHcoBaHe CMOXMBAHHA KanbLjilo gornomMarae
3MEHLUNTWN HaKOMWYEHHSI PafiOaKTMBHOMO CTPOH-
Lito;

— NEKTWHK Ta COpOeHTU: NPOZYKTKW, BaraTi Ha NEKTUHU
(s6nyka, uuTpycoBi, Bypsik, MOPKBA), @ TakoX cne-
LianbHi copbeHTU, MOXYTb CMpUSITU BUBELEHHIO
pafioHyKniaiB 3 opraHiamy.

Ona 3anobiraHHa BMICTY pagioHyKnigiB y pauioHi
BBOAMNUCS 3aD0POHN Ha CMOXMBAHHS MICLEBUX AMKO-
pociB, MosioKa Ta M'sca.

Wono pieTmyHMX pekoMeHaauin, HeobxigHO Haromno-
LUyBaTN Ha BaXNMMBOCTi 30anaHCOBAHOMO Xap4yBaHHs 3
[JOCTaTHbLO KiNbKICTIO BiTaMiHiB Ta MiHepanis 4ns nig-
TPUMKW IMYHITETY Ta 3aranbHOr0 CTaHy 340pOB'd,
OCKiNbKW OpraHiam, ocnabnexuii gediumtamu, GinbLu
Bpa3nuBun [0 Oyab-skvX LUKIOMMBUX BMMBIB, BKIIHO-
yauM 1 ioHizyrode onpoMiHeHHs. [lodaBaHHA [0
pauioHy aHTuokcmaaHTis (Bitaminm A, C, E) nonomarae
3aXUCTUTM KNITUHW Bid MOLIKOMKEHb, CMPUYMHEHMX
BiflbHUMU pagmkanamu, L0 YTBOPHTLCS, 30Kpema,
nig BnamBoM pagiauii [8,11].

3axucHi Ta TexHonoriyHi 3axoau. 3 ririeHIYHUX
pekoMeHzaLiv wopo 6e3nekn NpoaykTiB XapyyBaHHs
HeoOXigHO mam'aTaTi, WO AEpXXaBHUA KOHTPOMb 3a
pagiauiiHm 3abpyaHEHHSIM XapyoBKX NPOLYKTIB Mae
34incHI0BaTMCA NOCTINHO. KoxkHa napTia npoaykuii, wo
HaOX0AMTb Ha PUHOK i3 NOCTpaxganux TepuTopin, €
MOTEHLHO 3abpyaHeHo, ToMy nignsarae oboB'sA3ko-
Bil 4O3MMETPI.

[lo 3axmcHUX 3axopfiB arpoTEXHIYHOI CNPSAIMOBAHOCTI
HanNeXwTb BarHyBaHHA I'PYHTIB. Ha kucnux rpyHTax
BanHyBaHHs JornomMarae 3B'a3aTv pagioHyknign, 3MeH-
LytouM iX JOCTYMNHICTb Ansa pocnunH. OnTumansHe BHe-
CEHHS$I KamninHKX Ta KanbLjieBnx 40OpMB MOXe 3MEHLLM-
v normuHaHHs 137Cs Ta °°Sr BignosigHo. Takox Heob-
XigHO BigAaBaTU MepeBary KynbTypam, WO MeHLLe
HaKOMUYYIOTb PagioHYKMiaN.

ICHYIOTb TaKOX TEXHOMOriYHI MeToaM MNOMinWEeHHS
AKOCTI NpoAyKLii i3 nocTpaxaanux perioHis. Lie nepe-
aycim:

— nepepobka MOMOKa: Ha Macro, cup, CMETaHy.
3Ha4yHa YacTuHa pagpioHyknigis 3anuwanacs y
cypoBartLi abo iHWKMX NobiyHMX NpogykTax, pobns-
4M KiIHLEBUI NPOZYKT Be3neyHiwmnm;

— Ha iHauBigyanbHOMY piBHi: pekoMeHOyBanocs
BUMOYYBaTW M'ACO Ta [iesiki OBOYi, @ TAKOX peTefb-
HO 3nmBaTV nepLunii BynbAOH NPy BapiHHI M'sca,
OCKiNbKM pafioHYKNiAN MOXYTb BUXOQWUTU Y BOAY;

— iHpOpMyBaHHSI HaCeneHHsl: BaXMBO CBOEYACHO
iHbopMyBaTK HaceneHHs Npo Te, SKi NPOAYKTW €
0e3neyHnMmn, a SKUX Crig YHUKaTh, a Takox npo
MpaBuIbHi MeTogu 06poOKY NPOAYKTIB.
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position of foods contribute to the body’s adaptation to

certain living conditions [4]. Some minerals can reduce

the absorption of radionuclides and reduce their nega-
tive effects:

— Prevention of iodine deficiency (iodine prophylaxis):
is critical to prevent the uptake of radioactive iodine
by the thyroid gland. This emphasizes the impor-
tance of consuming iodized table salt and foods
rich in iodine;

— Potassium: is a chemical analogue of caesium.
Sufficient dietary potassium intake can reduce the
body’s absorption of 137Cs, as cells ‘prefer’ potas-
sium;

— Calcium: competes with 90Sr for absorption in
bones. Balanced calcium intake helps reduce the
accumulation of radioactive strontium;

— Pectins and sorbents: products rich in pectins
(apples, citrus fruits, beets, carrots), as well as spe-
cial sorbents, can help remove radionuclides from
the body.

To prevent the content of radionuclides in the diet,
bans were introduced on the consumption of local wild
plants, milk, and meat.

Regarding dietary recommendations, it is necessary
to emphasize the importance of a balanced diet with
sufficient amounts of vitamins and minerals to maintain
immunity and general health, since an organism weak-
ened by deficiencies is more vulnerable to any harmful
effects, including ionizing radiation. Adding antioxidants
(vitamins A, C, E) to the diet helps protect cells from
damage caused by free radicals, which are formed, in
particular, under the influence of radiation [8, 11].

Protective and technological measures. From the
hygienic recommendations on food safety, it is neces-
sary to remember that state control over radiation con-
tamination of food products must be carried out con-
stantly. Each batch of products entering the market
from the affected areas is potentially contaminated,;
therefore it is subject to mandatory dosimetry.

Protective measures of an agro technical nature
include soil liming. On acidic soils, liming helps bind
radionuclides, reducing their availability to plants.
Optimal application of potassium and calcium fertilizers
can reduce the absorption of '8’Cs and %°Sr, respec-
tively. It is also necessary to give preference to crops
that accumulate less radionuclides.

There are also technological methods to improve the
quality of products from affected regions. These
include:

— Milk processing: into butter, cheese, sour cream. A
significant part of the radionuclides remained in the
whey or other by-products, making the final product
safer;

— Individual level: it was recommended to soak meat
and some vegetables, as well as to carefully drain
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PauioHanbHe Ta 30anaHcoBaHe xapyyBaHHS € OfHi-
€10 3 HANBaXNMBILUMX CKNaJoBMX, Lo 3abe3neyye rap-
MOHINHUA PO3BUTOK OpraHiaMy mnoauHK, dopmye i
ncvixivHe Ta disnyHe 3gopos's [8,11]. 3 paHHbOro Biky
y Hac (opMyKTbCA XapyoBi 3BUYKM, BiAOYBAETLCS
AKTUBHMWIA PO3BUTOK KiCTKOBO-M'SI30BOi CUCTEMM Ta
AndepeHLialis KNiTMH LeHTpanbHOi HEpPBOBOI cuUCTe-
mu [1]. TlopyLleHHs NpUHLMNIB paLioHanbHOro xapyy-
BaHHSI MOXe NPU3BECTM 40 CXMIbHOCTI LLOAO CepLeBo-
CYOVMHHUX Ta aniMEeHTapHO-3aneXHWX 3axBOPHBaHb,
3[0aTHMX ICTOTHO 3HM3WUTW MOKA3HWKM 300POB'S Ta
Akicte xutTa [12]. Y HaykoBin nitepaTypi iCHyKOTb
NEPEKOHNVBI JOKa3W HEraTUBHOIO BNIMBY HEMPaBWIIb-
HOTO Xap4yBaHHSI B paHHbOMY BiLli Ha 300POB'A Noau-
HU B ManbyTHbomy [11]. Hawi pocnimxeHHs nokasy-
l0Tb, L0 pauioHN Xap4yBaHHS 0OCTEXEHOrO HaceneH-
HA He BignoeigaloTb @isionoriyHum notpebam 3a
nokasHukamm GifkoBOi, KMPOBOI Ta BYrNeBOAHOI 30a-
NaHCOBAHOCTI, @ TaKOXX eHepreTUYHoOi LiiHHOCTI, 0cob-
nmBo aiten 4-5 pokiB [8]. binbLuicTb paujioHis € nonige-
QiUNTHAMK Yepe3 BUpaXeHy HecTayy MiHeparnbHUX
Ccronyk (LMHKY, ceneny, ogy) Ta BitamiHiB A, D i rpynu
B [3,17].

Bnnue xapyyBaHHsi Ha 3gopoB'A. CTaH 300poB's
HaceneHHs1 Be3nocepeaHbO MOB'A3aHMIA 3 SKICTHO Xap-
JyBaHHSl. 300poBe XapyyBaHHS MOBMHHE BignoBigaTy
eHepreTMyHnm notpebam, Gyt 36anaHcoBaHuM 3a
OCHOBHWUMM HyTpieHTamu (6inku, xupw, Byrnesogm) Ta
MOBHO Mipoto 3abe3nedyBaTi afekBaTHE HaaXO4XKeH-
Hs1 MiKpoenemeHTiB o opraHiamy [13]. Y giTen notpeba
y BiTaMiHax BULLA, HiX Y AOPOCAMX, LIO MOB'A3aHO 3
AKTUBHUMW MPOLECaMM POCTY Ta PO3BUTKY OpraHiamy
[15].

AHanis  cuTyauii, npoBedeHWN  ekcnepTamu
BcecBiTHbOI OpraHisaLlii 0XopoHu 300p0oB's, NPOAEMOH-
CTpYyBaB He3aJ0BiNbHWIA CTaH SKOCTI XxapyyBaHHS OiTen
y BinbLiocTi kpaiH cBiTy [14]. Hanbinbw HeratvBHUMU
TEHOEHUISMU BU3HAHO HagMipHY KarnopiiHicTb 1xi,
BICOKMIA piBEHb CMOXMBaHHS xupiB (noHag 30 % Big
3aranbHoi KanopifiHOCTI pawioHy) Ta HU3bKWIA (OpYKTIB
Ta oBouiB. OcobnuBa yBara npuginaeTbcsa gediunTy
MikpoeneMeHTiB [12]. HU3bkuin BMICT MIKPOHYTPIEHTIB
pauioHax xapyyBaHHs 0OyMOBMeHUI ixHIM HepocTar-
HiM BMICTOM y caMux npofyKTax xapyyBaHHs [17].

He3agoBinbHW CTaH 300pOB'S AiTeN AOLKINIbHOrO
BiKy BUMarae BCTAHOBIEHHS! MPUYUH OO NMOPYLLEHHS
ANS po3po0KK LUNSXiB 30epeXeHHsl Ta 3MiLHEHHSI.
OcobnuBa porb y BUPILLIEHHI LIbOrO 3aBAaHHS Bigsese-
Ha gutadomy xapuysaHHtio [18]. Ha BigmiHy Big gopoc-
nuX, ONa opraHiamy OWTUHW XapakTepHi iHTEHCUBHUI
piCT Ta pPO3BWTOK, LLO BMMarae BignoBigHOI peanisauii
CyyacHUX NpUHLMNIB paLioHanbHOro xapyyBaHHs [8].

BnnuB poBkinna Ta gediuuT NOXMBHUX peyo-
BUH. [IpOTArOM OCTaHHIX OeCcATUNiTb Yy Xap4yoBOMY
CTaTyCi HaCeneHHs CNoCTepiratTbCs HeraTUBHI 3MiHW,
3HAYHOIO MIpOK0 3yMOBMEHI He nuLle colianbHO-eKo-
HOMIYHMMW Herapasgamu B CycnifnbCTBi, @ N CYTTEBUM
BMMMBOM TEXHOTEHHOTO 3abpyaHeHHs goBkinns [16].

the first broth when cooking meat, as radionuclides
can leach into the water;

— Informing the public: it is important to inform the
public in a timely manner about which products are
safe and which ones should be avoided, as well as
about the correct methods of processing products.

Rational and balanced nutrition is one of the most
important components that ensures the harmonious
development of the human body, shapes its mental and
physical health [8, 11]. From an early age, we form eat-
ing habits, the musculoskeletal system actively develops
and the cells of the central nervous system differentiate
[1]. Violation of the principles of rational nutrition can
lead to a predisposition to cardiovascular and nutrition-
ally dependent diseases, which can significantly reduce
health indicators and quality of life [12]. There is convinc-
ing evidence in the scientific literature of the negative
impact of malnutrition at an early age on human health
in the future [11]. Our studies show that the diets of the
surveyed population do not meet physiological needs in
terms of protein, fat and carbohydrate balance, as well
as energy value, especially for children 4-5 years old [8].
Most diets are polydeficient due to a pronounced lack of
mineral compounds (zinc, selenium, iodine) and vita-
mins A, D, and group B [3, 17].

The impact of nutrition on health. The health sta-
tus of the population is directly related to the quality of
nutrition. Healthy nutrition should meet energy needs,
be balanced in terms of basic nutrients (proteins, fats,
carbohydrates) and fully ensure an adequate supply of
microelements to the body [13]. Children have a higher
need for vitamins than adults, which is associated with
active processes of growth and development of the
body [15].

The analysis of the situation conducted by experts of
the World Health Organization demonstrated the
unsatisfactory state of the quality of nutrition of children
in most countries of the world [14]. The most negative
trends are recognized as excessive calorie content of
food, high fat consumption (more than 30% of the total
calorie intake) and lack of fruits and vegetables.
Particular attention is paid to the deficiency of
microelements [12]. The low content of micronutrients
in diets is due to their insufficient content in the food
products themselves [17].

The unsatisfactory health of preschool children
requires the establishment of the causes of its violation
in order to develop ways to preserve and strengthen it.
A special role in solving this problem is assigned to
children’s nutrition [18]. Unlike adults, the child’s body
is characterized by intensive growth and development,
which requires the appropriate implementation of mod-
ern principles of rational nutrition [8].

Environmental impact and nutrient deficiencies.
Over the past decades, negative changes have been



3HauHe 1oro 3abpyaHEHHS Ha TNi HeJOCTaTHLOro Ta
po36anaHcoBaHOMO XapyyBaHHs! CNPUSE NOrMUGNEHHEO
naTtonorii 3 aniMeHTapH1M pakTopoM PU3MKY Ta PO3-
BUTKY ekonaTonoriyHmx craxis [19].

OuiHka haKTUYHOTO Xap4yBaHHS HACEMNeHHs! BKasye
Ha HepauioHamnbHy CTPYKTYpy NpOZYKTOBMX HabopiB.
Marixxe BCi MpOAYKTU xapvyBaHHS Oynu B KinNbKOCTSIX,
HUXYKX 3a pekomeHgoBaHi. [ediunt oBouiB, OPYKTIB,
COKiB, MOMoKa, pubun Ta sielb y pauioHi KONMBaETLCS
Bio 44,7 % po 86,5 %. Jlnwe cnoxmBaHHs BopoLLHa,
Kpymn, MakapOHHWX BMPODIB, LyKpY Ta KOHAUTEPCHKMX
BMpoGIB BigNoBigano Hopmi abo nepesuLLyBano ii Ha
16,5-25,6 %. Bin3Ha4yeHo 3HWKEHHSI EHEPTreTUYHOI LiiH-
HOCTi paLioHiB XapyyBaHHA Hux4ve disionoriyHol
Hopmu Ha 15 %, aedoiumnt Ginka — Ha 29 %, gediunt
GinkiB TBApMHHOrO noxomkeHHss — no 40 %, aediunt
xmpiB — 0o 14 % [8]. etanbHa ouiHka paLioHiB xap-
4yBaHHS! CBIZYUTb NPO iXHIO NEpPeobTAXKEHICTb NPOAYK-
Tamu, WO MICTATb Byrmesogwn (xnib, xnibobynouHi Ta
MakapOHHi BUpobu, kpynu). JlerkosacBoroBaHi ByrneBo-
N CNPUSIOTb HAKOMWYEHHIO TTTHOKO3W B KPOBI, MOpy-
LUEHHIO JKMPOBOTO OOMiHY, 3HWXEHHIO IMYHOPE3NCTEH-
THOCTI, NiABULLIEHHIO PIBHS XONECTEPUHY HU3BKOI LLifb-
HOCTIi, 30iNbLIEHHIO B MOAANbLIOMY PU3NKY PO3BUTKY
XBOpOO cepus.

By3bkuii acOpTUMEHT MPOAYKTIB Y paLioHi noripLuye
CNPUAHATTA Xi AiTbMU. Heponiku B pauioHax xapuy-
BaHHS [iTeil HamyacTille CTocylTbea AediunTy npo-
OYKTiB, WO € Sxepenamu Ginka (pubu, monoka, m'sca,
selb), IO, CBOE Yeprow, € (hakTopom, sIKWii Npu3Bo-
OUTb [0 30iNbLIEHHS PiBHS OKCUOATMBHOIO CTpecy Ta
3HWKEHHS! aKTMBHOCTI (DEPMEHTIB aHTUOKCUAAHTHOIO
3axucty [9].

HanuiHHiWMMK npodyKkTamm y xapyyBaHHi 3a gxepe-
NIOM BiTaMiHIB i MiHepaniB € MOMOKO Ta MOSOYHI Mpo-
OYKTN, M'ICO KypeWn, cybnpoaykTu, anus, puba, kpynu
(ocobnuBo BiBCsIHA, rpevaHa), 6060Bi, 3epHOBI, CBiXi
OBOYi (MOpKBa, kanycTa, MoMiZopw, YepBOHUIA NEpeLlb),
LUNMHAT, 3EMNEHNIA ropox, LMTPYCOBI, YOpHa CMOpOAU-
Ha, W1nLKHa, obninuxa.

Oedpiunt BiTamiHiB Ta MiHepanis. Hagnuwok Byr-
neBofiB Y XxapyyBaHHi MPU3BOAUTL A0 MOPYLUEHHS
3aCBOEHHA BiTaMiHy B, @ XpOHi4Hi XBOpobyM TpaBHOro
TpaKTy nopyLytoTh oro pesopbuito y LKT. BogHouac
nepeBaHTaXXeHHS! paLlioHy XapyyBaHHs MorniHeHacu4e-
HUMW KUPHUMW KucrnioTamu, gediuut 6Binka, ceneHy,
3anisa MOXyTb MNOMMMOWTM PO3BUTOK HELOCTATHOCTI
BiTamiHy E B opraHismi [8].

KinbkicTb CBiXWUX OBOYIB i (PPYKTiB, SKi COXMBaE
HaceneHHs!, Habarato MeHLLa PEKOMEHAOBAHNX PIBHIB.
Y pauioHax BWSIBMIEHO HaA3BMYaNMHO Many KinbKiCTb
monoka [10]. HaceneHnHsa HegooTtpumae oro no 300—
350 M WwoaeHHo. HagxomKkeHHS MOMOYHMX NPOAYKTIB
y [LOCTaTHii KinbKOCTi HeobxigHe [Onsi MOMOBHEHHS
opraHi3aMy KanblieM, AediunT SKoro npu3BOAUTb [0
ocTeoneHii, paxity, xeopobu KawumHa-beka, nigBuLieH-
HS1 PU3NKY BUHUKHEHHS MEPENOMIB, MOPYLLIEHHS NpoLie-
ciB pocTy Ta ctaHy 3y6is [1].

Meecap . /1 Metusor

observed in the nutritional status of the population,
largely due not only to socio-economic hardships in
society, but also to the significant impact of man-made
environmental pollution [16]. Significant environmental
pollution against the background of insufficient and
unbalanced nutrition contributes to the aggravation of
pathologies with an alimentary risk factor and the
development of ecopathological conditions [19].

The assessment of the actual nutrition of the popula-
tion indicates an irrational structure of food sets.
Almost all food products were in quantities lower than
recommended. The deficit of vegetables, fruits, juices,
milk, fish and eggs in the diet ranges from 44.7% to
86.5%. Only the consumption of flour, cereals, pasta,
sugar and confectionery products met the norm or
exceeded it by 16.5-25.6%. A decrease in the energy
value of diets below the physiological norm by 15%,
protein deficiency by 29%, protein deficiency of animal
origin by up to 40%, and fat deficiency by up to 14%
were noted [8]. A detailed assessment of diets indi-
cates their overload with products containing carbohy-
drates (bread, bakery and pasta products, and cere-
als). Easily digestible carbohydrates contribute to the
accumulation of glucose in the blood, disruption of fat
metabolism, decreased immune resistance, increased
levels of low-density cholesterol, and an increased risk
of developing heart disease.

A narrow range of foods in the diet impairs children’s
food intake. Deficiencies in children’s diets most often
relate to a deficiency of foods that are sources of pro-
tein (fish, milk, meat, eggs), which, in turn, is a factor
that leads to an increase in the level of oxidative stress
and a decrease in the activity of antioxidant defence
enzymes [9].

The most valuable foods in terms of vitamins and
minerals are milk and dairy products, chicken meat,
offal, eggs, fish, cereals (especially oatmeal, buck-
wheat), legumes, grains, fresh vegetables (carrots,
cabbage, tomatoes, red pepper), spinach, green peas,
citrus fruits, black currants, rose hips, and sea buck-
thorn.

Vitamin and mineral deficiency. Excess carbohy-
drates in the diet lead to impaired absorption of vitamin
B1, and chronic diseases of the digestive tract impair
its resorption in the gastrointestinal tract. At the same
time, overloading the diet with polyunsaturated fatty
acids, protein, selenium, and iron deficiencies can
aggravate the development of vitamin E deficiency in
the body [8].

The amount of fresh vegetables and fruits consumed
by the population is much lower than recommended
levels. An extremely small amount of milk has been
found in the diets [10]. The population is undernour-
ished by 300-350 ml per day. The intake of dairy prod-
ucts in sufficient quantities is necessary to replenish
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3a faHMMK HayKOBLB, XapyyBaHHS AUTAYOrO Hace-
NeHHs YKpaiHW B OCTaHHi pOKM Mae HU3Ky npobnem,
cepeq SKvx i AediuuT BiTaMiHIB y palioHax, Wwo npu-
3BOAWTb 4O NOPYLUEHb (i3NYHOTO Ta PO3YMOBOIO po3-
BUTKY Ta POPMYBaHHS NaTonoriyHnx craxis [3].

BaxnusicTb BiTamiHiB Ans xapyyBaHHA. Bitaminu
BiJHOCATBCA [0 HE3aMIHHWMX Xap4OBWX PEYOBUH, SKi
MOBWHHI MOCTIMHO HAAXOOUTU OO OpraHisMy 3 DKeto.
Be3 Hux He BigbyBatoTbCs BioximMidHi npouecy, SKi BOHU
aKTUBI3ylOTb. Pomnb GinbLUOCTi BiTAMIHIB Y 3L4INCHEHHI
isionoriyHmnx yHKL NOSCHIETLCS TX y4acTHo B YTBO-
PEHHi KOPEPMEHTIB i NPOCTETUYHMX rPyn PepPMEHTIB,
SIKi MOCiAaloTb KIHYOBI MO3uLii B 0OMiHHMX npouecax
[7,19].

BitTamiHHa HegocTaTHICTE (rinoBiTamiHO3) y AnTAYO-
My BiLli CynpOBOOXYETbCS HecneLMMiYHUMK KMiHIYHK-
MW CUMMNTOMamu (3HWXKEHHSM anetuty, LWBUAKO
CTOMIIOBaHHS TOWO). HepauioHanbHe XapyyBaHHS
AiTei, BUKOPUCTaHHA padpiHOBaHWUX NPOAYKTIB, MOpy-
LUEHHSI TEPMIHIB ix 30epiraHHs Ta KyniHapHoi 06pobky,
€HJOreHHI MPUYMHM TOLO NpW3BOAATH A0 PO3BUTKY
BiTaMiHHOI HegocTaTHocTi [9]. [litn, ki matoTh rinosita-
MiHO3M, yYacTille CTpaxgarTb Ha XBOPOOM KpOBI,
€HOOKPUHHOI cUCTEMM, LLKIpKU, OpraHiB YyTTiB, OpraHiB
AMXaHHS, LUYHKOBO-KMLLIKOBOMO TpakTy, renatobiniap-
HOI cucTeMW, OMOPHO-PYXOBOro amapaty Towo. [o
HanobinbLL XUTTEBO HEOOXiAHMX AN NOAUHKU BiTaMiHIB
BigHocaTees A, D, E, K, Bitamitm rpynu B, PP, ackopbi-
HOBa, (hOmieBa Ta NAHTOTEHOBA KUCMOTW Ta BiOTWH.

JOediumt BiTamiHy A nposiBnsieTbca GnigicTio, cyxic-
T Ta NyLWEHHAM LUKIpW, 3POrOBiHHAM BOJIOCSIHUX
donikynis, yTBOPEHHSIM BYrpiB, CXUMbHICTIO 0 THINHMX
ypaxeHb, CyXiCTHO Ta TbMSHICTIO HirTiB, KOH''OHKTUBITOM
i GnedapuTom, NooaMHOKMMKM Bnswkamu bito, ceiTno-
6os13HI0 ab0 remepanonarieto, 3pOroBiHHAM LUKipK Ha
nikTax i koniHax. TpuBana HecTaya BiTaMiHy A Npu3Bo-
AUTb 00 MOPYLUEHHS iMYHOMOFYHUX BACTUBOCTEN
opraHiamy. Lli 3MiHW HanuacTile nposBNATLCA Y
AiTei OOLKINbHOrO BiKY Y 3B'A3KY 3 HE3HAYHUMMU 3ana-
camMu BiTaMmiHiB B opraHiami [1]. PeTnHon HagxoguTb 4o
opraHiamMy §iK 3 NpofyKTaMu TBApWHHOTO MOXOKEHHS
(>xoBTOK sieLb, prba, MOpenpoayKTu, NeviHka, BEpPLLKO-
BE Macro), TaK i 3 POCIIMHHOIO Xet — Yy BUMMsAi kapo-
TUHY, SIKUIA Y NEeYiHLi 3@ HasBHOCTI MinigiB NepeTBopto-
€TbCS Ha BiTaMiH A (MOpkBa, Tomatu, abpukocu, nepe-
Ub, rapbys ToLlo).

HepoctaTHictb BiTaMmiHy D € npuynHOO nopyLueHb
PO3BUTKY KICTKOBOI TKAHWHW Yy HYTPIEHT-OEMiLUTHUX
(3aTpyMmka nNpopidyBaHHS MOMOYHKX 3y0iB, 3MiHM iX Ha
MOCTiNHI, BUKPUBIIEHHS KICTOK TOMIfNKW, HenpaBuiibHa
noctaea, hopMyBaHHs ckomiody Towo) [8]. Bitamin D
(kanbumdepon) cnpusie 3aCBOEHHIO XMPIB, BiTaMiHIB A,
K, 3abeanevye BCMOKTYBaHHA KarnbLjl0 3 NpOAyKTB
Xap4yBaHHS! B TOHKOMY KWLLKIBHWKY, CTUMYIIHOE CUHTE3
psiQy rOPMOHIB, 6epe yyacTb y perynsuii PO3MHOXEHHS
KNiTWH Ta 0BMiHHKX NpoLecis, B 0OMiHi BinkiB, ByrneBo-
[iB, BNAMBAE Ha (PYHKLit0 CTaTEBUX Ta EHOOKPUHHMX
3ano3. Peryntotoum ocdopHo-KkanbLieBnin 06MiH, Mu

the body with calcium, the deficiency of which leads to
osteopenia, rickets, Kashin-Beck disease, an
increased risk of fractures, impaired growth processes
and the condition of teeth [1].

According to scientists, the nutrition of the child pop-
ulation of Ukraine in recent years has had a number of
problems, including a deficiency of vitamins in diets,
which leads to impaired physical and mental develop-
ment and the formation of pathological conditions [3].

The importance of vitamins for nutrition. Vitamins
are essential nutrients that must constantly enter the
body with food. Without them, biochemical processes
that they activate do not occur. The role of most vita-
mins in the implementation of physiological functions is
explained by their participation in the formation of
coenzymes and prosthetic groups of enzymes, which
occupy key positions in metabolic processes [7, 19].

Vitamin deficiency (hypovitaminosis) in childhood is
accompanied by nonspecific clinical symptoms (loss of
appetite, rapid fatigue, etc.). Irrational nutrition of chil-
dren, use of refined foods, violation of their storage and
cooking times, endogenous causes, etc. lead to the
development of vitamin deficiency [9]. Children with
hypovitaminosis often suffer from diseases of the
blood, endocrine system, skin, sensory organs, respi-
ratory organs, gastrointestinal tract, hepatobiliary sys-
tem, musculoskeletal system, etc. The most vital vita-
mins for humans include A, D, E, K, vitamins of group
B, PP, ascorbic, folic and pantothenic acids and biotin.

Vitamin A deficiency is manifested by pallor, dryness
and peeling of the skin, keratinization of hair follicles,
acne formation, tendency to purulent lesions, dryness
and dullness of nails, conjunctivitis and blepharitis, iso-
lated Bitot’s spots, photophobia or hemeralopathy, ker-
atinization of the skin on the elbows and knees. A pro-
longed lack of vitamin A leads to a violation of the
immunological properties of the body. These changes
are most often manifested in preschool children due to
the small reserves of vitamins in the body [1]. Retinol
enters the body both with products of animal origin
(egg yolk, fish, seafood, liver, butter), and with plant
foods — in the form of carotene, which in the liver in
the presence of lipids is converted into vitamin A (car-
rots, tomatoes, apricots, peppers, pumpkin, etc.).

Vitamin D deficiency is the cause of bone tissue
development disorders in nutrient-deficient individuals
(delayed eruption of milk teeth, their replacement with
permanent ones, curvature of the shin bones, incorrect
posture, formation of scoliosis, etc.) [8]. Vitamin D (cal-
ciferol) promotes the absorption of fats, vitamins A, K,
ensures the absorption of calcium from food in the
small intestine, stimulates the synthesis of a number of
hormones, participates in the regulation of cell repro-
duction and metabolic processes, in the metabolism of
proteins, carbohydrates, and affects the function of the



CMPUSIEMO HOPMasbHOMY PO3BUTKY OpraHiaMmy Ta ocu-
hikawii kictok ckeneta i 3y6iB. [MopyLueHHs cniBBigHoO-
LUEeHHS KanbLito Ta pocopy, HagMipHE BXMBaHHS BYyr-
neBopfiB, HefocTaTHe nepebyBaHHS Ha COHAYHOMY
CBITAI CNpUUMHAITL AediuunT BiTaMmiHy D B opraHiami.
3a paxyHOK MNpOAyKTiIB TBApPUHHOTO Ta POCIIMHHOIO
MOXOKEHHS (SIKi € nocTa4anbH1Kamm 7-gurigpoxonec-
TEpUHy Ta eprocTepuHy BiANOBIAHO, HEOOXiOHWMX Ans
yTBOpeHHs1 BiTamiHy D), 3okpema, pub'adoro xupy,
MeYviHKU TpiCKK, SELUb, FOPIXiB TOLLO, MOXHA YCYHYTU
4ediumnT BULLE3ragaHoro HyTpieHTy 3a yMOBW AocTtat-
HbOI iHCOMSALiT. HecTaya Lboro BiTamiHy NPOSBASETLCS
B 3arasbHiil cnabKocTi, NiTNMBOCTI, 3aTPUMLL PO3BUTKY
3ybiB, cnasmodinii, CXMnNbHOCTI [0 3axBOpPHOBaHb
AuxanbHuX Wwnsxis. BogHouyac Bitamibm A, B,, Bg, K,
chonieBa kucnota Ta a-tokodepon OepyTb aKTUBHY
yyacTb y BiocuHTesi Ta peanisalii epekTiB ropMoHanb-
HO aKkTMBHOI popmu BiTamiHy D [8].

Miocuneni npouecy o6MiHy GinkiB y AiTen cynpoBoa-
KyloTbCs 36inbLUeHHAM noTpebu y BiTamiHax Bg, A, C,
E, a metaboniamy ByrneBofiB i XWpiB — Yy BiTamiHax
B, A E, B, PP[8].

OpraHi3M ntoAWMHU He 34aTHWA CUHTEe3yBaTW BiTaMiH
C, 3HayeHHs1 SIKOTO € HaA3BMYAMHO BaXIIMBUM NS
opraHiamy (chopMyBaHHSI KiCTOK, CTIHOK CyOWH, 3axuc-
HUX BRacTMBOCTEN ToLO). BitTamiH P 3anobirae okuc-
neHHto BiTamiHy C, Ha WO HeobXigHO 3BepTaTu yBary
Mig Yac cknafaHHs paLioHiB xapyyBaHHS Ta KyniHapHOi
0bpobkn npogykTie. BitamiH C nigBuwye CTilKiCTb
opraHiamMy npu ZAii HecnpusTIMBUX YMHHUKIB, Oepe
y4acTb y mpouecax pocTy Ta KPOBOTBOPEHHS, CrpUsie
HOPMarbHOMY PO3BWTKY CMOMYYHOI TKaHWUHK, YyTBOPEH-
HIO OCTEOIQHOI TKaHWHK B KICTKaX, AEHTUHY B 3ybax Ta
3aCBOEHHIO iHLUMX BiTaMmiHiB, Binkis, 3anisa, nokpaliye
poBOTY NeviHKM, (YHKLiI0 HEPBOBOI, IMYHHOI Ta EHAOK-
PUHHOI CUCTEM, KOPWUCHWA ANS CMOMYYHOI TKaHWHMU,
CTUMYITHOE 3aroeHHs paH. BitamiH C y 3HaYHIN KinbkoCTi
MICTUTLCS Y LUMMLUKHI, CONOAKOMY NepLi, YOPHin cMmo-
poauHi, obninuci. OcHoBHUM mxepenom BiTamiHy C €
cupa Ta KBalleHa kanycrta, (pyKTu.

Hecraua BitamiHy C npusBoguTb 40 3MiHW CYAUHHOI
CTiHKW, CTBOPIOKOYM CMpUSTIIMBI YMOBW AN PO3BUTKY
atepocknepo3y (0cobnmnBo B 0Ci6 3 HAAMLIKOBUM Xap-
YyBaHHSM | ManopyxiMBuUM CNocobom XuTTs).
XpoHiyHa HecTtaya BiTamiHy C MoOxe npu3BecTM A0
umHrn. OsHakamu gediunty BitamiHy C € uiaHo3 ryb,
HOCa, HIrTiB, KPUXKICTb Ta CMHIOLLHICTb SICEH, HAbPsIK
Mik3yOHUX COCOYKIB, KariMa 6ins wuiky 3y6iB, KPOBO-
TOUMBICTb SICEH Mif Yac NMPUCMOKTYBaHHS rybamun Ta
yunwleHHs: 3y6iB, GmigicTb i CyxiCTb LWKipK, rinoTepmis,
3pPOroBiHHA BOMOCSAHMX (OMIKYMiB 3 MOOAUHOKAMMU
neTexisMu, LWBUAKA CTOMIIIOBAHICTb, 3HWKEHa npawes-
[aTHICTb, YacTi 3aCTyHi 3aXBOPIOBAHHS.

XPOHiYHi EeHTEPUTN, EHTEPOKONITH, NiKyBaHHA aHTW-
GioTMkaMu NpuU3BOASTL A0 €HOOrEHHOI HEAOCTATHOCTI
BiTamiHy K 3a paxyHOK 3HULLEHHS MIKpOHNOPM KULLIKIB-
HUKa, LLO TAKOX BMIIMBAE Ha CUHTE3 PsAY HYTPIEHTIB i
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sex and endocrine glands. By regulating phosphorus-
calcium metabolism, we contribute to the normal devel-
opment of the body and ossification of skeletal bones
and teeth. Violations of the ratio of calcium and phos-
phorus, excessive consumption of carbohydrates, and
insufficient exposure to sunlight cause vitamin D defi-
ciency in the body. Due to products of animal and plant
origin (which are suppliers of 7-dehydrocholesterol and
ergosterol, respectively, necessary for the formation of
vitamin D), in particular, fish oil, cod liver, eggs, nuts,
etc., it is possible to eliminate the deficiency of the
above-mentioned nutrient, provided that there is suffi-
cient insolation. The lack of this vitamin is manifested
in general weakness, sweating, delayed tooth develop-
ment, spasmophilia, and a tendency to respiratory dis-
eases. At the same time, vitamins A, B2, B6, K, folic
acid and a-tocopherol take an active part in the biosyn-
thesis and implementation of the effects of the hormon-
ally active form of vitamin D [8].

Enhanced protein metabolism in children is accom-
panied by an increased need for vitamins B6, A, C, and
E, and carbohydrate and fat metabolism is accompa-
nied by an increased need for vitamins B1, A, E, B2,
and PP [8].

The human body is not able to synthesize vitamin C,
the importance of which is extremely important for the
body (formation of bones, blood vessel walls, protec-
tive properties, etc.). Vitamin P prevents the oxidation
of vitamin C, which must be paid attention to when
drawing up diets and cooking products. Vitamin C
increases the body’s resistance to adverse factors,
participates in the processes of growth and
haematopoiesis, promotes the normal development of
connective tissue, the formation of osteoid tissue in
bones, dentin in teeth and the absorption of other vita-
mins, proteins, iron, improves liver function, the func-
tion of the nervous, immune and endocrine systems, is
useful for connective tissue, stimulates wound healing.
Vitamin C is found in significant quantities in rose hips,
sweet peppers, black currants, sea buckthorn. The
main source of vitamin C is raw and fermented cab-
bage, fruits.

Vitamin C deficiency leads to changes in the vascu-
lar wall, creating favourable conditions for the develop-
ment of atherosclerosis (especially in people with
excessive nutrition and a sedentary lifestyle). Chronic
vitamin C deficiency can lead to scurvy. Signs of vita-
min C deficiency are cyanosis of the lips, nose, nails,
fragility and cyanosis of the gums, swelling of the inter-
dental papillae, a border near the neck of the teeth,
bleeding gums during lip sucking and brushing the
teeth, pallor and dryness of the skin, hypothermia, ker-
atinization of hair follicles with isolated petechiae, rapid
fatigue, decreased performance, and frequent colds.
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0cobrnuBo BiTaMiHy By,, fKuit € HE3aMiHHUM Y NpoLeci
epuTponoesy [8].

Benuke 3HayeHHs AN pO3BUTKY OpraHiaMy OWMTUHM
MatoTb BiTaMiHOMOAIOHI pedoBuHu [4]. Tak, aediunT
iHO3WTY NPU3BOAMTb OO 3HWXKEHHS TEMMIB POCTy, a
XoniHy — [0 nopyLueHb 0bMiHy docdoninigis y TKaHK-
Hax, opoToBa kucnorta bepe yyacTb y 6inkoBomy 0bmi-
Hi, BiTamiH B nokpallye TkaHUHHE AuXaHHs, Ninoesa
kucnota 6epe y4acTb y NpoLeci 6ionoriYHOro OKUCneH-
Hs1. IHO3UT MICTUTBCS Y 3€PHOBKX NPOAYKTaX y BUMMSAAI
MoraHo 3acBOKOBAHOI hopmMu (CPiTuHY).

TakMum 4MHOM, TpuBamne HEAOOTPUMAHHS AiTbMM
BiTaMiHIiB MOXe MPU3BECTW OO PO3BUTKY MATOMOriYHMX
CTaHiB pi3HOro XxapakTepy, ki YCKMagHI0Tb MpoLecu
poCTy Ta PO3BWUTKY AUTWHW, aganTauiio i O yMOB
XUTTS Ta HaBYaHHSA [2].

Oediunt MiHepaniB. [1oBHOLUIHHE XapyyBaHHS
BM3HAYAETLCA HE NNLIE EeHEePreTUYHO LIiHHICTIO TXi Ta
30anaHcoBaHicTIO 3a Binkamu, Xupamu i Byrnesogamu,
a it 3abesneyeHicTio MikpoenemeHtamu [19]. IxHs HecTa-
ya HebesaneyHa TuM, L0 TPMBANUIA Yac He NPOSIBNAETh-
CS KIiHiYHO, ane ix AediunT Beae A0 PO3BUTKY TSHKKUX
3aXBOptoBaHb. BCTaHOBMNEHO, IO XapaKTEPHO PUCOHD
XapyyBaHHs AiTel QOLKINbHOIO BiKy € HU3bke 3abesne-
YEHHS] MiHEpaNbHUMM peYoBMHAMK. 30Kpema, BMICT
kanbLjto y nobosomy pauioHi cknagae 40 %, doccopy
54 %, marito 58 % Big pekoMeHoBaHWX BENUYKH [8].

[lediunT 3anisa € ofHielo 3 HaBaXNMBILLUX MiHE-
panbHWUX HecTad, OCKiNbKX NPU3BOAMTL [0 TaKMX naTo-
MOFiYHMX CTaHiB, K 3anidodediuutHa aHeMis, nopy-
LUEeHHs1 (hOPMYBaHHS LIEHTParibHOI HEPBOBOI CUCTEMMU
i, IK HacMigoK, po3yMoBUx 3aibHocTen autnhm [11].

HasBHicTb nomipHOro #opodediumnty CynpoBOLXY-
€TbCS HU3bKUMM NMOKa3HKaMM NCUXOCOMATUYHOTO 3[0-
POB'A, BUMCOKUM PIiBHEM XPOHIYHMX 3aXBOPIOBaHb Ta
MOPOdYHKLOHANBHAMY MOPYLUEHHAMU B OpraHi3mi
ANTUHK [3, 6].

PerioHanbHi Ta rnob6anbHi npobnemu xap4yBaH-
HA. 3a JaHuMK HaykoBoi niTepaTtypu, y cepenHbomo-
OoBMX pauioHax aiTeil BocbMu obnacten Ykpainu
(KuiBcbkoi, BiHHMLUBKOT, JIbBiBCbKOI, YepHiriBcbKoi,
Xapkiscbkoi, [HinponeTpoBcbKoi, Yepkacbkoi, Xep-
COHCbKOI) — HU3bKWIA BMICT Ginka — came TBApWHHOTO
MOXOMKEHHS!, @ BMICT uMpiB konmeaeTbes Big 80,5 %
10 109,0 %; Takox HU3bKWIA BMICT BiTamiHy A, BiTaMiHiB
rpynu B Ta PP. MNopyLlueHHs BiTaMiHHOMO Ta MiHeparb-
Horo BanaHcy BMSIBMEHO Y AOLIKINbHAT psgy KpaiHax
cBiTy [19]. BCTaHOBMNEHO 3HUXEHHS E€HEPreTUYHOI LiiH-
HOCTI paLioHiB, HU3bKy 3abe3neyveHiCTb TBapUHHUMM
binkamn — 70-84 % Big disionoriyHoi notpedu, a
TakoX MOPYLIEHHs CRiBBiOHOLWEHHSA MiX Ginkamu,
Xnpamu Ta Byrnesogamu. Y xapyyBaHHi diTen BusiBne-
HO HeJoCTaTHINM BMICT BiTaMiHy A Ta kanbLito. Binomo,
L0 NOEAHAHHS rinoBiTaMiHO3Y BiTamiHy A 3 fediuntom
TBapuHHOro Binka Ta MiHepany KanbLilo MOXe Hera-
TUBHO MO3HAYUTMCS Ha NOKa3HMKax i3NYHOro Po3BUT-
Ky, 3axXBOPIOBAHOCTI AiTEN i, BpeLUTi-peLuT, 3aBaxae
¢hopMyBaHHIO 300POBOrO MOKOMIHHA HaLii [15].

Chronic enteritis, enterocolitis, and antibiotic treat-
ment lead to endogenous vitamin K deficiency due to
the destruction of intestinal microflora, which also
affects the synthesis of a number of nutrients, especial-
ly vitamin B12, which is indispensable in the process of
erythropoiesis [8].

Vitamin-like substances are of great importance for
the development of the child’s body [4]. Thus, inositol
deficiency leads to a decrease in growth rates, and
choline deficiency leads to disorders of phospholipid
metabolism in tissues, orotic acid participates in protein
metabolism, vitamin B15 improves tissue respiration,
and lipoic acid participates in the process of biological
oxidation. Inositol is found in grain products in the form
of a poorly digestible form (phytin).

Thus, prolonged vitamin deficiency in children can
lead to the development of pathological conditions of
various nature, which complicate the processes of
growth and development of the child, his adaptation to
living conditions and learning [2].

Mineral deficiency. Full nutrition is determined not
only by the energy value of food and the balance of
proteins, fats and carbohydrates, but also by the provi-
sion of microelements [19]. Their deficiency is danger-
ous because it does not manifest clinically for a long
time, but their deficiency leads to the development of
serious diseases. It has been established that a char-
acteristic feature of the nutrition of preschool children is
a low provision of minerals. In particular, the content of
calcium in the daily diet is 40%, phosphorus 54%, mag-
nesium 58% of the recommended values [8].

Iron deficiency is one of the most important mineral
deficiencies, as it leads to such pathological conditions
as iron deficiency anaemia, impaired formation of the
central nervous system and, as a result, the child’s
mental abilities [11].

The presence of moderate iodine deficiency is
accompanied by low indicators of psychosomatic
health, a high level of chronic diseases, and morpho-
functional disorders in the child’s body [3, 6].

Regional and global nutrition problems.
According to scientific literature, the average daily diets
of children in eight regions of Ukraine (Kyiv, Vinnytsia,
Lviv, Chernihiv, Kharkiv, Dnipropetrovsk, Cherkasy,
Kherson) have a low content of protein, namely of ani-
mal origin, and the fat content ranges from 80.5% to
109.0%; there is also a low content of vitamin A, vita-
mins of group B and PP. Vitamin and mineral imbal-
ances have been identified in preschool children in a
number of countries around the world [19]. A decrease
in the energy value of diets, a low supply of animal pro-
teins — 70-84% of the physiological need, as well as
a violation of the ratio between proteins, fats and car-
bohydrates have been established. Insufficient content
of vitamin A and calcium has been found in children’s
diets. It is known that the combination of vitamin A



OediumTt Ginka B pauioHi XapyyBaHHS Ha Thi
HaZMIpHOrO CMOXMBaHHS MiKPOENEMEHTIB, @ caMe Mifi
Ta MapraHulp, ki € cknagosumu psigy GionoriyHo
aKTUBHUX [00aBOK, MOXe MPU3BECTU OO0 HeraTUBHUX
HacnigkiB, TakMX K NiABMLLEHHS MEPEKUCHOrO OKMC-
HeHHs ninigis [17].

HeobxigHMM KOMMOHeHTOM 36anaHCcoBaHOro Xxapuy-
BaHHS € MOMNOYHI NPOAYKTU — [XKeperno KanbLito, AKuii
0cobnMBO HeOoOXiaHWA Yy AUTAYOMY BiLi Ans Nobynosw
KICTKOBOI TKaHWHW Ta pocTy fiten. dediuut Kanbuio
NPU3BOAMUTL [0 3HWKEHHS Kanbumdikauii KicTKOBOT
TKaHWHW, PO3BUTKY OCTEOMEHii Ta OCTeonoposy,
Jedopmallin KicTok Ta pusuky nepenomis. BogHouac
HasBHICTb KanbLUil AediunTHUX cTaHiB 0BymoBnoE
KOHKYPEHTHE Ha[XOMKXEHHS! 4O OpraHiaMy CTPOHLtO.

HepoctaTHe HaOXOmKeHHs [0 opraHiamy mikpoere-
MEHTIB (LMHKY, CeneHy, hogy, 3anisa Ta iH.) Moxe npu-
3BECTW [0 pi3HOMaHITHWX nopylueHsb [3]. Hanpuknag,
AediunT UMHKY BUKIWKae PO3BUTOK AepMmaTuTy, dia-
pei, anonewii, BigCcTaBaHHA OUTWHK B POCTi Ta NCMXO-
MOTOPHOMY PO3BUTKY, MiABULLYE TOKCUYHICTb BaXKMX
meTaniB. [epeBuLLeHHs X AonycTumMoro Ao6oBoro
HaOXOMKEHHS Ta KOHLUEHTpaLii TOKCUYHUX PEYOBUH B
OpraHi3mi, CBOEID Yeproto, 3HKYE BMICT BiTaMiHiB Ta
MIKpOENeMEHTIB B OpraHiami. HegocTtaTtHe HaoxoOKeH-
HA BiTaMiHiB i MIKpOENeMeHTiB Npu HaaMipHOMY
HaOXOMXKEHHI KCEHOOIOTUKIB HeraTMBHO BMMMBAE Ha
isMyHMN Ta iHTeneKkTyanbHWW pPO3BUTOK [iTen.
BrBueHHs ocobnuBocTel Ta BUSIBNEHHS OCHOBHUX
MopyLLUEHb Y Xap4yoBOMY paLioHi AiTed [OLLUKINbHOro
BiKY € CBOEYACHUM i aKTyanbHUM 3aBAaHHAM Mnpodi-
NaKTUYHOI MeauumnHm [12].

OnTumisauia xapyyBaHHA Ta npodyinakTuka
3axXBOPIOBaHb fAK LWAAX 40 AOBroniTTA. Y Cy4yacHoMy
CBITi, & TEMM XMTTS NOCTIHO 3pOCTaE, a CTPEC CTae
HEBIA'EMHOI YaCTMHOK HALLOro iCHyBaHHS!, Bce Gib-
LIOrO 3Ha4YeHHs1 HabyBae YCBiJOMIIEHE CTaBMEHHS 10
B1iacHoro 340pos's. Npu LbOMY OLHUM 3 HalBaXnuBi-
LUMX Moro hakTopiB € npaBunbHe xapyyBaHHs. Lie He
MPOCTO AXXeperno eHepril, a NOTYXXHUN IHCTPYMEHT Ans
npodinakTuk BaraTbox 3axBOPIOBaHb, MiABULLEHHS
XXWTTEBOTO TOHYCY Ta AOBrONITTS.

Hawwi npegku, Wo Xunu B yMOBaX 3HAYHUX (Di3UYHKX
HaBaHTaXEHb Ta MEHLLIOrO AOCTYNy A0 Pi3HOMAHITHUX
MPOAYKTIB, HE CTUKANMcs 3 Takumu npobrnemamu, sk
OXMPpiHHA YK diabeT y macwTabax, ski M1 cnocTepirae-
MO cborofHi. Cy4acHe cycninbCTBO 3iTKHynocs 3 "eni-
AeMiero" HaaMipHOT Bary Ta NoB'si3aHKX 3 HEK XBOPOO
yepes JOCTYMHICTb BUCOKOKAnopilHoi, 06pobneHoi ixi
Ta CUASYMIA CNOCIO XUTTS.

Tino — ue cknagHa cuctema, sika notpebye peTtenb-
Horo gornagy. | came xa € TMM "nanmeBom”, LLO XUBUTb
KOXXEH OpraH, KOXHY KNiTWHY. HenpaBurbHe xapyyBaH-
HS MOXe MPU3BECTYU [0:

— CEepLeBO-CYAMHHMX 3axBOPHOBaHb YEpe3 BUCOKWI
piBEHb XONECTEPUHY, apTepianbHOi rinepTeHsil

— piabeTy apyroro Tvny, Wwo 06yMOBMNEHMIA NOPYLLEH-
HSIM 0OMiHY PEYOBUH;

Meecap . /1 Metusor

hypovitaminosis with a deficiency of animal protein and
the mineral calcium can negatively affect physical
development indicators, morbidity in children, and, ulti-
mately, interfere with the formation of a healthy gener-
ation of the nation [15].

Protein deficiency in the diet against the back-
ground of excessive consumption of trace elements,
namely copper and manganese, which are compo-
nents of a number of biologically active additives, can
lead to negative consequences, such as increased lipid
peroxidation [17].

A necessary component of a balanced diet is dairy
products — a source of calcium, which is especially
necessary in childhood for building bone tissue and
growth of children. Calcium deficiency leads to a
decrease in bone calcification, the development of
osteopenia and osteoporosis, bone deformities and the
risk of fractures. At the same time, the presence of cal-
cium deficient states causes a competitive entry of
strontium into the body.

Insufficient intake of trace elements (zinc, selenium,
iodine, iron, etc.) into the body can lead to various dis-
orders [3]. For example, zinc deficiency causes the
development of dermatitis, diarrhoea, alopecia, retar-
dation of the child in growth and psychomotor develop-
ment, increases the toxicity of heavy metals.
Exceeding the permissible daily intake and concentra-
tion of toxic substances in the body, in turn, reduces
the content of vitamins and trace elements in the body.
Insufficient intake of vitamins and trace elements with
excessive intake of xenobiotics negatively affects the
physical and intellectual development of children.
Studying the features and identifying the main disor-
ders in the diet of preschool children is a timely and rel-
evant task of preventive medicine [12].

Nutrition optimization and disease prevention as
a path to longevity. In the modern world, where the
pace of life keeps accelarating, and stress is becoming
an integral part of our existence, a conscious attitude to
one’s own health is becoming increasingly important.
At the same time, one of its most important factors is
proper nutrition. It is not just a source of energy, but a
powerful tool for the prevention of many diseases,
increasing vitality and longevity.

Our ancestors, who lived in conditions of high physi-
cal activity and less access to a variety of foods, did not
face problems such as obesity or diabetes on the scale
we see today. Modern society has faced an ‘epidemic’
of excess weight and related diseases due to the avail-
ability of high-calorie, processed foods and a sedentary
lifestyle.

The body is a complex system that requires careful
care. And food is the ‘fuel’ that nourishes every organ,
every cell. Improper nutrition can lead to:

— Cardiovascular diseases due to high cholesterol lev-
els, arterial hypertension

75
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— OXWPiHHS (HagMipHa Bara) — NiABULLYE PU3NK PO3-
BUTKY Haratbox iHLIMX XBOPOO;

— OHKOJIOTYHMX 3aXBOPHOBaHb, LLIO 3a psgoM Jocnig-
XEHb € Pe3ynbTaTOM BXWBaHHSA MEBHUX, TaK 3Ba-
HUX, NPOAYKTIB;

— npobnem 3 TpaeMneHHsIM (3anopu TOLLO), CUHOPOMY
MOAPa3HEHOTO KULLKIBHUKA;

— BHWKEHHS IMYHITETY, L0 0OYMOBMIOIOTLCS YacTUMU
3acTygamu Ta iHEeKUINHUMK 3aXBOPIOBAHHAMU;

— 3aranbHOMYy 3aHenagy Cuil, IKOMy CMpUSiE XPOHIYHa
BTOMa, 3HVKEHHS MpaLe3gaTHOCT TOLLO.

OnTumisauis xap4yBaHHSI HE BUMarae CyBOpMWX AieT
YM MOBHOTO BUKMIOYEHHS ymobnexnux npogykTis. Lle,
cKopiLLe, CBIZOMUI Migxig Ao BUGopy ixi Ta popmyBaH-
HS1 300POBUX 3BUYOK.

OCHOBHi NpMHUMNN 300POBOr0 Xap4yBaHHS.

1. PisHoMaHiTHiCTb Ta 6anaHc. PauioH noBuHeH byTu
MaKkcyMarbHO PiSHOMAHITHUM, BKIOYako4W BCi OCHOBHI
rpynu NPOAYKTIB: OBOMI Ta PPYKTW, [HKEPENO BiTaMiHiB,
MiHepaniB Ta KNITKOBMHW; UiNbHO3EPHOBI MPOOYKTU:
Xni6, Kpynu (rpevka, BIBCSHKA. ..), MakapoHW i3 TBEpAMX
COpTIB NieHuui: 3abe3nevyloTb OpraHiaM CKNagH1Mm
ByImeBoJaMy Ta eHeprieto; Ginku: m'sco ntuui, puba,
anus, 6060Bi, MOMOYHI NPOAYKTU — HEOOXiAHI ANnsa nnac-
TUYHKX Ta pereHepaTBHUX MPOLIECIB; 300POBI XUPW:
aBOKafo, ropixu, HaciHHs, ONMBKOBA Ol — BaXIUBI
AN TOPMOHanbHOro 6anaHCy Ta 3aCBOEHHS BiTaMiHIB.

2. ObmexeHHs1 padiHoBaHUX Ta 00pobrneHux npo-
AYKTiB. SMEHLLEHHS CNOXUBaHHA acTdyais, conogo-
LiB, rasoBaHMx HamoiB, koBbGacHux BMpoOiB, yepes
HaZNULLOK BMICTY LLYKPY, TPAHCXKUPIB, COMi Ta LUTYYHMX
[006aBOK.

3. KoHTponb 3a poamipom nopuin. CnoxuBaHHS
HaBiTb 300POBMX MNPOAYKTIB Yy HaAMIPHIN KiMbKOCTI
MOXe CnpuYnHUTM Habip Baru. He BapTo nepeigatu!

4. [octaTHin nuTHUA pexxuMm. Boga HeobxigHa Ans
BCiX MeTaboniyHmMx npouecie B opraHismi. LlogeHHo
HeoOXiaHO BXVBaTK He MeHLe 1,5-2 NiTpiB YACTOT BOOM.

5. PerynspHicTb npuiomy ixi. BaxaHo ixy BxuBaTm
3-5 pasiB Ha geHb HeBenukMK nopuisimu. Lle gonoma-
rae nigTpuMmyBaTi cTabinbHUN piBeHb LKPY B KPOBI Ta
YHUKHYTV CUITbHOTO TOMOAY, WO MOXe Mpu3BecTv Ao
nepeigaHHs.

6. Kpalle BxuBaTu 3amneyeHy, BapeHy, TYLUKOBaHy
abo npuroTyBaHHIo0 Ha napy ixy. HeobxigHo obmexyBsa-
TV KINbKOCTi CMaXeHOi ixil

BaxaHo nmnaHyBaTy CBOE MEHHO, LLO AOMOMOXE YHU-
KaTwW iMNynbCUBHUX KyMniBenb Ta LWKIANWBKUX NepeKycis.
Kynytoun npogyktv, HeobXigHO BMBYATK iXHil cknag,
3BepTaouyM yBary Ha KinbKicTb LiyKpy, COMi Ta XuWpiB.

BxvBaHHS [OMAlWHLOI Dka LA€ MOBHWIA KOHTPOMb
Hap iHrpedieHTaMu Ta cnocobom npuroTyBaHHS. HoBi
peLenTn cTpas i3 ONTUMarnbHXM BMICTOM OBOMIB Ta
dpyKTiB — OCHOBA SKICHOMO Xap4yBaHHS.

3MiHM y xapyyBaHHi — Lie MPOLEC, AKUA He Jae MUT-
TEBUN pesynbrat. [onoBHe — ByTM MOCMIAOBHUM i He
3naBatucs.

— Type 2 diabetes, which is caused by metabolic dis-
orders;

— Obesity ( overweight) increases the risk of develop-
ing many other diseases;

— Oncological diseases, which, according to a number
of studies, are the result of the use of certain so-
called products;

— Digestive problems ( constipation, etc.), irritable
bowel syndrome;

— Decreased immunity caused by frequent colds and
infectious diseases;

— General weakness, which is facilitated by chronic
fatigue, decreased performance, etc.

Optimizing your diet doesn’t require strict diets or
cutting out your favourite foods altogether. Rather, it's
a conscious approach to food choices and developing
healthy habits.

Basic principles of healthy eating.

1. Variety and balance. The diet should be as diverse
as possible, including all the main food groups: vegeta-
bles and fruits, a source of vitamins, minerals and fibre;
whole grain products: bread, cereals (buckwheat, oat-
meal, etc.), pasta from durum wheat: provide the body
with complex carbohydrates and energy; proteins:
poultry, fish, eggs, legumes, dairy products — neces-
sary for plastic and regenerative processes; healthy
fats: avocados, nuts, seeds, olive oil — important for
hormonal balance and absorption of vitamins.

2. Limit refined and processed foods. Reduce con-
sumption of fast foods, sweets, carbonated drinks, and
sausages, due to their excess sugar, trans fats, salt,
and artificial additives.

3. Portion control. Eating too much of even healthy
foods can lead to weight gain. Don'’t overeat!

4. Sufficient drinking regime. Water is necessary for
all metabolic processes in the body. It is necessary to
consume at least 1.5-2 litters of clean water daily.

5. Regularity of eating. It is advisable to eat 3-5
times a day in small portions. This helps maintain sta-
ble blood sugar levels and avoid extreme hunger,
which can lead to overeating.

6. It is better to eat baked, boiled, stewed or steamed
food. It is necessary to limit the amount of fried food!

It is advisable to plan your menu, which will help you
avoid impulsive purchases and unhealthy snacks.
When buying products, it is necessary to study their
composition, paying attention to the amount of sugar,
salt and fat.

Eating homemade food gives you full control over
the ingredients and cooking method. New recipes with
optimal vegetable and fruit content are the basis of
quality nutrition.

Dietary changes are a process that doesn’t produce
instant results. The key is to be consistent and not
give up.



BucHoBku

1. He3Baxatoun Ha 3Ha4He 3HMKEHHS PiBHIB pagiauil
3 4aCcOM Ta NPUPOAHUI PO3Nag KOPOTKOXMUBYUMX i30TO-
MiB, OesKi MUTaHHA 3anuLlalTbCs aKTyanbHUMM.
Doeroxwusydi 137Cs Ta 90Sr BCe LLe NPUCYTHI Y I'PyH-
Tax, ocobnu1Bo nicoBux, L0 BMUMarae nocTiiHOro MoHi-
TOPUHrY AMKOpOCIB (rpubiB, Arig) Ta AUYMHU Y OESKUX
perioHax.

2. YopHobunbcbka Katactpoda crana yHikanbHuMm,
X04a W TpariyHuM, OOCBIAOM, SKWA KapAWHambHO 3Mi-
HUB Migxoau OO papiauiHoi Gesnekw, dietonorii Ta
ririeHn xap4yyBaHHSl, 3MYCUBLUM CBIiT pO3poOUTW HOBI
cTparterii 3axuUCTy HacCeneHHs Bi4 pPagioakTUBHOMO
3abpyaHEHHS Yepes Xap4oBUIA NAHLLOT.

3. CborogHi YopHOOMbCbKa 30Ha Big4YKEHHS 3anu-
LIaeTbCs MiCLLEM BVBYEHHS BMNWBY pagiaLii Ha npupo-
4y | NoAyHY, a TaKoX HaragyBaHHSM NPO BaXIMBICTb
BiANOBIANbHOCTI Ta MUIIbHOCTI NPWU BUKOPUCTaHHI
MUPHOro atoma. HesBaxaroun Ha Tpareqito, npupoaa
MOCTYMOBO BiAHOBMIETLCS, | 30HA CTana yHikanbHUM
NPVUPOAHUM 3aMOBiAHUKOM.

KoHdonikT iHTepeciB. ABTOp 3a3Havae npo BiAcyT-
HICTb KOHQNIKTY iHTEpPeCIB.

Meecap . /1 Metusor

Conclusions

1. Despite the significant decrease in radiation levels
over time and the natural decay of short-lived isotopes,
some issues remain. Long-lived 137Cs and 90Sr are
still present in soils, especially forest soils, which
requires constant monitoring of wild plants (mush-
rooms, berries) and game in some regions.

2. The Chernobyl disaster was a unique, albeit tragic,
experience that radically changed approaches to radi-
ation safety, dietetics, and food hygiene, forcing the
world to develop new strategies to protect the popula-
tion from radioactive contamination through the food
chain.

3. Today, the Chernobyl Exclusion Zone remains a
place to study the effects of radiation on nature and
humans, as well as a reminder of the importance of
responsibility and vigilance when using peaceful
atoms. Despite the tragedy, nature is gradually recov-
ering, and the zone has become a unique nature
reserve.
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