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XAPYOBA BE3IIEKA HACEJIEHHA PAIIOAKTUBHO
3ABPYIHEHUX TEPUTOPIN YKPATHU: ICTOPUYHUU JTOCBIJ
TA CYYACHI BUK/IMKHA B YMOBAX BOEHHOI'O CTAHY

Y cTaTTi BUBYEHO iCTOPUYHMIA [OCBIA 3ab6e3neyeHHs XxapyoBoi 6e3nekn HaceneHHs pafioakTMBHO 3a0pyAHeHUX Tepu-
Topiit (P3T) YkpaiHu nicns YopHobunbcbkoi katactpotdu 1986 poky Ta NpoaHanizoBaHO Cy4acHi BUKIUKM, CPUYMHEHI
NOBHOMACWTabHUM BOEHHMM CTaHOM. Ha 0CHOBi aHanisy apxiBHUX MaTepianie, HOpMaTUBHO-NPABOBUX aKTiB i HayKO-
BMUX nybnikauiil BCTAaHOBNEHO, WO B Neplwi poku micns aeapii ypan BNpoBaguB KOMMAEKCHY CUCTEMY 3aXUCTY, AKa
BK/IlOYANa: LEHTpanizoBaHe MocTayaHHA YMCTUX MPOAYKTIB, BUPOOHMLTBO 6e3MeyHOT CiNbCbKOrocnogapcbkoi npo-
AVKLUiT, BUKOPUCTaHHSA paaionpoTeKTopiB, OpraHisallito 36a1aHCOBaHOIo XxapyyBaHHA Afa AiTel Ta WMPOKOMacIuTabHy
iHdopMauiitHo-NpocBiTHULbKY poboTy. MpoTe, XpoHiuHe HefotiHAHCYBaHHA Ta NikBigauia cneyianizoBaHux ciyx6
Npu3BeNn [0 NOCTYNOBOro PyiiHyBaHHA Liei cuctemu. lpoBefeHi aHKETHI ONMUTYBAHHA MOKas3anw, o, nonpw
06i3HaHiCcTb NMpo pagialitHe 3abpyaHEHHSA, 3HAYHA YacTUHA MelwKaHuiB P3T NpofoBXKYE BXMBATU MicLLeBi NPOAYKTH,
0c06N1BO Aapu fiicy, WO € OCHOBHUM IXKEPEJOM BHYTPillHBOTO ONpOMiHeHHs. Lie NoB'A3aHo 3 HU3bKWUM piBHEM Ma-
TepianbHOro 3a6e3neyeHHs Ta MicLeBUMU TPAAMLIAMK XapyyBaHHA. B ymoBax noBHOMAcWTabHOT BiliHW, KONM KPUTUY-
Ha iH(paCTPYKTypa PYMHYETLCA, @ NOTICTUYHI NAHLIOMM NOPYLWYIOTLCA, MUTAHHA XapyoBoi 6e3neku Ha P3T Habysae
0c061MBOT rocTpoT. ABTOPU POONATL BUCHOBOK, WO iCTOPUYHUI AOCBiA CBifYMTb MPO HEoOXifHICTb MOCTINHOMO
thiHaHCyBaHHA Ta KOOpAMHALIT [l Ans eheKTUBHOTO 3aXUCTy HaceneHHs. CyyacHi yMOBM BUMaraioTb Po3po0KM HOBUX
NifXOAIB, WO BPaxoByBaTUMyTb He NMWe pafialiiiHi pu3nkK, a it BUKIUKKW, NOB'A3aHi 3 BOEHHUM CTAHOM, 30KpeMa pyi-
HYBaHHAM iH(PACTPYKTYPU, EKOHOMIYHOK HeCTabiNbHICTIO Ta 0OMEXEHUM LOCTYNOM A0 6e3NeYHUX NMPOAYKTIB.
KniouoBi cnoBa: YopHobunbcbka Katactpoda, pafioakTMBHO 3ab6pyaHeHi TepuTOpii, xapuoBa 6e3neka, pafioHykniau,
BOEHHWIM CTaH, BHYTPIlUHE ONPOMiHEHHS.
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FOOD SECURITY OF THE POPULATION IN RADIOACTIVELY
CONTAMINATED TERRITORIES OF UKRAINE: HISTORICAL
EXPERIENCE AND MODERN CHALLENGES AMID MARTIAL LAW

The article studies the historical experience of ensuring food security for the population of radioactively contami-
nated territories (RCTs) of Ukraine after the Chornobyl catastrophe of 1986 and analyzes the modern challenges
caused by the full-scale martial law. Based on the analysis of archival materials, regulatory legal acts, and scientif-
ic publications, it was established that in the first years after the accident, the government implemented a compre-
hensive protection system which included: centralized supply of clean products, production of safe agricultural
products, use of radioprotectors, organization of balanced nutrition for children, and large-scale information and
educational work. However, chronic underfunding and the liquidation of specialized services led to the gradual
destruction of this system. Surveys conducted showed that, despite being aware of the radiation contamination, a
significant part of the RCT residents continue to consume local products, especially «gifts of the forest» (wild
foods), which is the main source of internal irradiation. This is due to a low level of material well-being and local
dietary traditions. Under conditions of full-scale war, where critical infrastructure is being destroyed and logistical
chains are disrupted, the issue of food security in RCTs becomes particularly acute. The authors conclude that his-
torical experience demonstrates the need for constant funding and coordination of efforts for effective population
protection. Modern conditions require the development of new approaches that will consider not only radiation risks
but also the challenges associated with martial law, including infrastructure destruction, economic instability, and
limited access to safe products.

Key words: Chornobyl catastrophe, radioactively contaminated territories, food security, radionuclides, martial law,

internal irradiation.
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BCTVYII

BcecBiTHg opranizamis oxoponu 310poB’st (BOO3)
HaroJIoNye, 110 JOCTAaTHS KiJbKiCTh O€3MeYHOoro Ta
30aJIaHCOBAHOTO XapyyBaHHSI € KPUTHUYHO Ba K-
BUM (DAKTOPOM IS MiATPUMKM KUTTS Ta 3MILTHEHHS
3nopoB’s. BOO3 pekoMeHaye KOXHil KpaiHi 10TpU-
MYBaTUCS ITT'ITM KJIIOYOBUX IPUHILMUIIB Xap4yoOBOi
0e3MeKn, BKIIFOYHO 3 BUKOPUCTaHHSIM Oe3ITeYHOI BO-
Iu Ta cupoBUHMU [1]. 3a ouiHKamMu ekcreprtiB [2, 3],
1I0pOKY 01m3bK0 600 MiNbIAOHIB MI0AeH (Maiike KO-
JKEeH JEeCSITUI Yy CBiTi) CTpaXKIalOTh BiJl BXKWBAaHHS He-
SIKICHUX Xap4yoBMX MponykTiB. Lle mpu3BomuTh 10
420 000 cmepreii, npuuomy 40 % xBopoO, cipuym-
HEHUX HeOe3MeuHOol iXKew, INpUIlagae Ha aiTei
BiKOM 10 IT’SITU POKiB, 110 3yMOBUJIO 125 TucAau je-
TaJbHUX BUTIAIKIB.

ITicns moyaTky MOBHOMACIITAOHOIO BTOPIHEHHS
arpecopa 24 mororo 2022 poKy cUTYyaIlis 3 Xap4o-
BOIO 0Oe3MmeKolo B YKpaiHi 3HAYHO YCKJIaaHWJIacs.
TuMuacoBa okymallisi TEpUTOpiii, 110 OyJIM BU3HAHI

B«J Ignat T. Matasar, e-mail: matasar.it@gmail.com

INTRODUCTION

The World Health Organization (WHQO) emphasizes
that a sufficient amount of safe and balanced nutrition
is a critically important factor for sustaining life and
promoting health. The WHO recommends that every
country adhere to five key principles of food safety,
including the use of safe water and raw materials [1].
Experts estimate [2, 3] that approximately 600 million
people globally (almost one in ten people worldwide)
suffer annually from the consumption of substandard
food products. This results in 420,000 deaths, with
40 % of foodborne illnesses affecting children under
five, causing 125,000 fatalities.

Following the start of the full-scale invasion by the
aggressor on February 24, 2022, the food safety situa-
tion in Ukraine has significantly worsened. The tem-
porary occupation of territories recognized as radioac-
tively contaminated as a result of the Chornobyl catas-
trophe (ChAES) in 1986, particularly parts of Kyiv,
Zhytomyr, and Chernihiv regions, interrupted the
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palioaKTUBHO 3a0pyAHEHUMM BHaAcHinoK YopHOOUIb-
cbkoi katactpodpu (HAEC) y 1986 pouii, 30kpeMa vac-
tiHU KuiBcbkoi, 2ZKutomupcbkoi Ta YepHiriBcbKoi 00-
JlacTelt, mepepBajia JOTiCTUYHI JAHIIOIM MOCTayaHHS
Oe3neyHux MNpoaykTiB. KpiM Toro, IoJeHHi pakeTHi
O0CTpiIM PYHHYIOTh KPUTUYHY iHMpPacTpyKTypy, Iil-
OPUEMCTBA Ta CKJIAAChKiI NPUMIlLIEHHS, 1110 pOOUTH 3a-
Oe3IeyeHHs XapuoBoi 0e3MeKn HaJ3BUYaiiHO CKIagHUM
3aBJIAHHSIM.

ITpoGaema a0CTaBKM SIKICHMX IPOAYKTIB HACEJIECHHIO
pamioakTUBHO 3a0pymHeHux Tepurtopiit (P3T) icHyBana
i1 panime. Hebe3sneuHa ixa, 1110 MiCTUTb paliOHYKIIiIH,
€ TMPUYUHOIO PiI3HOMAHITHUX 3aXBOPIOBaHb, 30KpeMa
OHKOJIOTIYHUX. 3aXOIUIEHHSI POCICHKMMM BiliCbKaMM
YopHOOUIBbCHKOI Ta 3amopi3bKoi aTOMHUX €JIEKTPOC-
taHin (AEC), a TakoX MOCTiiiHi 0OCTpPiNM MiBHIYHUX
obOsiacteit YKpaiHu, iCTOTHO BIUTMBAIOTh Ha XapuyoBy 0e3-
neky. ZKogHa AEC y cBiti He Oyna cripoeKToBaHa ISt
eKCIlUIyaTallil B yMOBaX BiliHM, 1110 CTBOPIOE PU3UK TillO-
TEeTUYHUX aBapii.

HauionanbHi gonosini Ta MoHorpadii [4—6] HeomHO-
pa30BO MiAKpPECII0BaIM, 110 HA pagioaKTMBHO 3a0pyn-
Henux reputopisx (P3T) micas aBapii 1986 poky icHyBa-
Jla mpobjieMa 3a0e3leyeHHs HaceJIeHHs, 0COOJIMBO
JiTel, IKiICHUMU MPOAYKTaMMU.

B ymoBax mocTiiHUX pakeTHUX OOCTPiliB IMiBHIYHUX
obnacrteii YkpaiHu OYIiBHULITBO 3aXMCHUX CIIOPYA,
MiHYBaHHS JIiCiB, TIOJIiB Ta AOPIT CTaIW pealisIMU KUTTS
ykpaiHiiB. Li mii cyTTeBO BIUIMBAIOTh HAa XapyoBYy Oe3ITe-
Ky Ta YMOBHU XUTTEdisIbHOCTI. KpiM Toro, 3azHaueHi
paiioHu repedyBaloTh Y 30Hi NOTEHILIMMHO HEOE3MEYHOTro
BIUIMBY B pa3i TiMOTeTUYHMX aBapiil, CIIPUUYMHEHUNX
nomkomxkeHHsIMU ykpaiHcbkux AEC (3amopi3bkoi,
ITiBneHHOYKpaiHCbKOi, PiBHeHCBHKOI, XMeEJIbHULBKOI,
YopHOOMIBCHKOI).

TakuM umHOM, BikicbkoBi mii Pociiickkoi Pepeparii
MpU3BEIN A0 CUTYyallil, KOJM MWUTaHHS paiialiifHoro,
MEAMYHOIO Ta coliaabHOro 3axucty xxuteniB P3T, 30k-
peMa it xapuoBoi 0e3neKu, CTajiu ApYropsiAHUMMU, TIPOTE
He MeHIN akTyalbHUMU. Tomy, HanepenoaHi 40-X poko-
BuH aBapii Ha YAEC, nouinbHO 3ragaTv OKpeMi 3aX0u,
SIKi CITpUSLIM 30epekeHHI0 310poB’ s xkuteaiB P3T.

META

MeToto gocigkeHHs 0yJio y3arajJbHEeHHS JOCBiay yoe3-
TeYeHHsST HaceJIeHHs palioaKTUBHO 3a0pyIHEHUX BHAa-
crimok YopHOOMITBCHKOI KaTacTpou TepuTopiii YKpa-
iHM Bif JOZATKOBOTO OMPOMiHEHHS Yepe3 CIOXKUBAHHS
MiClLIeBMX MPOAYKTIB Ta HEOOiI3HAHICTh IIOJO IXHBOTO
panialiifHoOro 3a0pyaHEHHS.

logistic chains for the supply of safe products.
Furthermore, daily missile strikes are destroying
critical infrastructure, enterprises, and storage
facilities, making the assurance of food safety an
extremely difficult task.

The problem of delivering quality food products
to the population of radioactively contaminated
territories (RCTs) existed even before the war.
Unsafe food containing radionuclides is the cause
of various diseases, including oncological ones.
The capture of the Chornobyl and Zaporizhzhia
Nuclear Power Plants (NPPs) by Russian troops,
along with constant shelling of the northern
regions of Ukraine, significantly affects food safe-
ty. No NPP in the world was designed to operate in
war conditions, which creates a risk of hypotheti-
cal accidents.

National reports and monographs [4—6] have
repeatedly underlined that on the radioactively
contaminated territories (RCTs) after the 1986
accident, there was a problem with ensuring the
population, especially children, had access to
quality food products.

In the conditions of constant missile strikes on
the northern regions of Ukraine, the construction
of protective structures, mining of forests, fields,
and roads have become realities of Ukrainian life.
These actions substantially impact food safety and
living conditions. Furthermore, these areas are
located in the zone of potentially dangerous impact
in the event of hypothetical accidents caused by
damage to Ukrainian NPPs (Zaporizhzhia, South
Ukraine, Rivne, Khmelnytskyi, Chornobyl).

Thus, the military actions of the Russian Federa-
tion have led to a situation where the issues of radi-
ation, medical, and social protection for residents
of RCTs, including food safety, have become sec-
ondary, yet no less urgent. Therefore, on the eve of
the 40™ anniversary of the ChAES accident, it is
appropriate to recall specific measures that con-
tributed to the preservation of the health of RCT
residents.

OBJECTIVE

The aim of the study was to summarize the experi-
ence of protecting the population of territories in
Ukraine radioactively contaminated as a result of
the Chornobyl disaster from additional exposure
due to the consumption of local products and a
lack of awareness regarding their radioactive con-
tamination.
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REVIEWS

MATEPIAJIN TA METOAU

MarepianamMu JOCHiAXKEeHHSI OyJaud BIAKPUTI IXKepesa
iH(popMalrii, HayKoBi BUIAHHS, apXiBHi JOKYMEHTH,
3BiT H/IP, a Takox BiacHi gaHi 111010 0co0JIMBOCTEMH
XapuyyBaHHs HaceJieHHs micias aBapii HAa YAEC (Hay-
KOBi BUJAaHHS, apXiBHi MaTepianu, 3BiTid H/P To1110).
Metoau JOCHiaKeHb: iICTOPUYHUM, aHATITUUHUMI, aH-
KETHO-OTNUTYBAJIbLHUMN, JOTiYHUI, CUCTEMHOIO ITif-
XO1y.

Aii ypaay wono 6eanekn xapyoBUX NPOAYKTIB Y
nepwi poku nicnga aeapii (1986-1989)

OnHUM i3 HaWBaXJIMBIIIMX HAMPSAMKIB JiKBigalii
HaciakiB aBapii Ha HAEC Oyio npu3ynuHeHHsT Hafd-
XOJKEHHSI PaJdiOHYKJiAiB A0 OpraHiamy JIIOAMHU 3
MPOIYKTaMU XapuyBaHHSI.

K cBimuaTh TOKyMeHTH [7], TpUBaauil yac mpaBau-
Ba iH(opMallis MPo HACHIAKKY aBapii peTeJIbHO NPUXO-
ByBajlacsl i Mana TIpudu <«LUJIKOM TaeEMHO» abo
«TaeMHO». OnmHaK, BUMIipIOBaHHS pPagioaKTUBHOCTI
MPOAYKTiB MPOBOAUIOCS TMOBCIOAHO. ICHYBanu mocTtu
pagioMETPUYHOIO KOHTPOJIO Ha MOJIOKO3aBOJaX Ta
M’SICOKOMOIHATax, xo4ya TpuiamiB Ta (axiBIiB Oyi10
HEIOCTaTHhO.

Ha nouatky TpaBHs 1986 poky 1a6opaTopHi J0oCTia-
>KeHH$I BUSIBWIM TTiABUILIEHI PiBHi pagioaKTUBHOCTI B MO-
noui KuiBebkoi, YepHiriBcbkoi, BiHHU1IbKOI, PiBHEHCH-
Koi1, XMeIbHULIBKOI Ta IBaHO-PpaHKiBChKOI 00J1acTeil, a
takox y M. Kuesi (1-10°—1-10° Ki/m) [7, c. 97-98].
PagioakTBHO 3a0pyaHeHEe MOJIOKO HAIpaBJISIIM Ha
IogaTKoOBY mepepoOKy [7, c. 97]. bymo mnpuiiHsTo
pillIEeHHST TOCUJIUTU JO3UMETPUYHUI KOHTPOJIb MPO-
IYKTiB (MOJIOKa, M’sica, CBIXKMX OBOYIB) Yy J€PXKaBHUX
3aKJIajax TOPriBJi Ta Ha puHKax. OKpeMo HaroJolly-
Bajiocsl Ha 3abe3reuyeHHi Oe3NeYHUMU IIPOAYKTaMU
JUTSYMX KyXOHb, MOIIKIIbHUX 3aKJaliB Ta JiKapeHb
[7, c. 99—100].

IToctynoBe HakomnuyeHHs iHhopMalii Opo piBHi
3a0pyIHEHHSI IPYHTIB, BOAU Ta CUILCbKOIOCHOAAPCH-
KOi CMPOBUHU CIPUSJIO €BOJIONIl YpSIAOBUX DillleHb.
Lle mpu3Beno 10 po3yMiHHSI HEOOXiTHOCTiI CTBOPEHHS
CUCTEeMU BILIMBY Ha CiJIbCbKOTI'OCITIOJapChKe BUPOOHU-
LTBO IUISI 3MEHIIIEHHS 3a0pyIHEHHSI CUPOBUHMU Ta 3a-
Oe3reueHHs Oe3MeKn XapuoBUX TMPOAYKTiB, BUPOOJIe-
Hux Ha P3T.

Miuictp oxoponu 3aopos’st CPCP y 1986 pouii [8]
3aTBepAMB Neplli TUMUYACOBI HOPMATUBU JOITYCTUMO-
ro BMICTY palioaKTUBHUX PEYOBUH y MUTHIN BOJI Ta
MOJIOLIi, a TaKOX JOMYCTUMY MEXY iX J0OOBOro Haj-
XOIIXKEHHS B opraHi3m. Ili HOpMU TpyHTYBaJIMCSl Ha
HPB-76 [9] ta iHIIMX YMHHUX HOPMATUBHUX IOKY-

MATERIALS AND METHODS

The materials of the study included open sources of
information, scientific publications, archival docu-
ments, research reports, as well as our own data on
the characteristics of the population’s nutrition after
the Chornobyl NPP accident (scientific publica-
tions, archival materials, research reports, etc.).
Research methods: historical, analytical, question-
naire-based survey, logical, system approach.

Government Actions Regarding Food Safety in
the First Years After the Accident (1986-1989)
One of the most important areas in mitigating the
consequences of the Chornobyl NPP accident was
to stop the entry of radionuclides into the human
body through food products.

According to documents [7], for a long time, the
truthful information about the consequences of the
accident was carefully concealed and had the stamps
«top secret» or «secret.» However, the measurement
of product radioactivity was carried out everywhere.
Radiometric control posts existed at milk processing
plants and meat packing plants, although there was a
lack of instruments and specialists.

In early May 1986, laboratory studies revealed ele-
vated levels of radioactivity in milk in the Kyiyv,
Chernihiv, Vinnytsia, Rivne, Khmelnytskyi, and
Ivano-Frankivsk regions, as well as in the city of
Kyiv (1-10%—-1-10° Ci/L) [7, pp. 97—98]. Radioac-
tively contaminated milk was sent for additional
processing [7, p. 97]. A decision was made to
strengthen the dosimetric control of products (milk,
meat, fresh vegetables) in state retail establishments
and markets. Separate emphasis was placed on
ensuring safe products for children’s kitchens, pre-
school institutions, and hospitals [7, pp. 99—100].

The gradual accumulation of information about
the levels of contamination of soils, water, and agri-
cultural raw materials contributed to the evolution of
government decisions. This led to the understanding
of the need to create a system of influence on agri-
cultural production to reduce the contamination of
raw materials and ensure the safety of food products
produced in RCAs (Radioactively Contaminated
Areas).

In 1986, the Minister of Health of the USSR [8]
approved the first temporary standards for the per-
missible content of radioactive substances in drinking
water and milk, as well as the permissible limit of
their daily intake into the body. These norms were
based on NRB-76 [9] and other valid regulatory doc-
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MmeHTax. IlocTynmoBe HakomnuyeHHs iH(popmalii o010
PiBHIB palioaKTMBHOIO 3a0pyAHEHHS I'PYHTIB, BOAU Ta
CiIBCHKOTOCIOAAPCHKOI CUPOBUHU CIPUSIO €BOJIIOLIT
YPSIAOBUX pillleHb IIOAO0 IPOTUPANiallifHOTO 3aXMCTY.
Ile mpusBeno 10 po3yMiHHS HEOOXiZHOCTI CTBOPEHHS
CUCTEMM BIUIMBY Ha CiJIbCbKOIOCMOAAPChbKE BUPOOHU-
LITBO 3 METOIO 3MEHIICHHS 3a0pyIHEHHSI CUPOBUHU Ta
3abe3neyeHHs 0e3IMeKr XapuyoBUX MPOAYKTiB, BUPOOJIe-
Hux Ha P3T.

CrtpaTerisi NPU3ynMHEeHHS HaaX0O)KEeHHS
panioHyknigiB B opraHiam nioguHn

(1990 i nopanbLi poku)

Ha nmouatky 90-x pokKiB ypsii yXBaJlB HU3KY 3aKOHO1aB-
ypx akTiB [10, 11], cripgMOBaHMX Ha MOKpAIIeHHS pamio-
JIOTiYHOI CUTYalIil Ta 3MEHILIEHHS 103 OITPOMiHEHHS Ha-
ceseHHs. OMHUM i3 KJIIOYOBUX JOKYMEHTIB cTasia KoH-
LIEMLiS TPOXKMBAHHSI HACEJIEHHS HAa TEPUTOPIsIX YKpaiH-
cpkoi PCP 3 mimBuineHUMU piBHIMM PagioaKTUBHOTO
3a0pyaHeHH [12].

Anani3 pxepen iHdopmalii CBiIUMTb, IO CTpaTeris
OPOTUIIL padiOHYKIiTHOMY 3a0pyIHEHHIO Yepe3 XapuoBi
OpPOAYKTHU Tepeadavaa:
> CTBOPEHHSI YMOB JIJIS1 OTpPMMaHHS YMCTOI IIPOAYKIIii Ha
3a0pyIHEHUX TEPUTOPIsX 3a JOMOMOIOI TEXHOJOTI,
1110 3HMXKYIOTh BMIiCT pagioOHYKJIi/liB;
> BHUKOPMCTaHHS DPaliOaKTMBHO YUCTUX IIPOAYKTIB Yy
XapuyyBaHHI;
> 3aCTOCYBaHHSI PEYOBMH, 1110 OOMEXYIOTh Mepexia pa-
JTIOHYKJIiZIiB 10 OpraHi3My (pamionpoTeKTOpH);
> Oprasizallilo palioHaJbHOIro Ta 30aJlJaHCOBAHOIO Xap-
YyBaHHS AiTEN B OPraHi30BaHUX KOJIEKTUBAX, 30Kpema 3
BUKOPUCTAHHSM IIPOAYKTIB 3 PagioNpOTEeKTOPHUMMU
BJIACTUBOCTSIMMU;
> MPOCBITHULIbKY POOOTY Cepell HaceJeHHS 11010 PiB-
HiB 3a0pyAHEHHS IPOAYKTIB Ta CITOCO0iB KyTiHapHOi 00-
POOKM JJISI MiABUILIEHHS iXHbOI O€3MeKM.

HamionasibHE 3aKOHOMABCTBO Tepemdadasio 3abesrie-
yeHHs XuteniB P3T comianbHnM, METUIHUM Ta TIPOTH-
pamiauiitHuM 3aXucToM (0113bK0 50 BUIB IMiJIBT), BKIIIOY-
HO 3 3a0e3MnedyeHHsIM Oe3neyHumMu npoaykramu [13]. On-
Hak (aKTUYHI BUIATKW AEPXKaBHOTO OIOMKETYy OyJu He-
JIOCTaTHIMM, 1 1Ii 3aXOAU TMOBHOI MipOI BUKOHYBAJIUCSI
JIMILIE B MEPILi POKHU.

Tabmui 1 imocTpye cTabiibHe HenodiHaHCyBaHHS TPOT-
pamu «PamioforiyHuiA 3aX1CT HACeIEHHS», 1110 YHEMOXKJIMB-
JIIOBaJIO e(PEeKTUBHE 3HMKEHHS J03W OIPOMiHeHHS [14].

3axoau 11040 JiKBimaiii HacainkiB YopHOOMILCHKOI
karactpodu [15—17] Bu3HaBaiu, 1110 e(HeKTUBHI Ail 1T
OTPUMAHHSI YMCTOI CiIbCHKOrOoCHOoAapChKol MPOAYKILil
Ha P3T wmaiixe He peanizoByBamuca. HenodinancyBanHs

uments. The gradual accumulation of information
on the levels of radioactive contamination of soils,
water, and agricultural raw materials contributed to
the evolution of government decisions regarding
anti-radiation protection. This led to the under-
standing of the need to create a system of influence
on agricultural production in order to reduce the
contamination of raw materials and ensure the
safety of food products produced in RCAs.

Strategy for Preventing Radionuclide Intake
into the Human Body

(1990 and subsequent years)

In the early 1990s, the government adopted a series
of legislative acts [10, 11] aimed at improving the
radiological situation and reducing public expo-
sure doses. One of the key documents was the
Concept of Population Residence in the Territo-
ries of the Ukrainian SSR with Elevated Levels of
Radioactive Contamination [12].

An analysis of information sources indicates that
the strategy for countering radionuclide contami-
nation through foodstuffs involved:
> Creating conditions for obtaining clean produce
in contaminated territories using technologies that
reduce radionuclide content;
> Using radioactively clean products in the diet;
> Employing substances that limit the transfer of
radionuclides into the body (radioprotectors);
> Organizing rational and balanced nutrition for
children in organized groups, particularly using
products with radioprotective properties;
> Educational work among the population re-
garding food contamination levels and methods of
culinary processing to enhance their safety.

National legislation provided for social, medical,
and anti-radiation protection (about 50 types of
benefits) for residents of Radioactively Contami-
nated Territories (RCTs), including the provision
of safe products [13]. However, the actual expendi-
tures from the state budget were insufficient, and
these measures were fully implemented only in the
first years.

Table 1 illustrates the stable underfunding of the
program «Radiological Protection of the Popu-
lation,» which made the effective reduction of the
exposure dose impossible [14].

Measures to mitigate the consequences of the
Chornobyl disaster [15—17] recognized that effec-
tive actions for obtaining clean agricultural prod-
ucts in the RCTs were hardly implemented. The
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Ta6nuusa 1

MNopiBHANbHA XapaKTEepPUCTUKA NNAHOBUX Ta (haKTUYHUX 06cAriB ¢iHaAHCYBaHHA 3a GIOMKETHUM po3finom
«PapionoriyHnin 3axucT HaceneHHA Ta eKONOriyHe O3[0POBJIEHHA TepUTOpii, WO 3a3Hana pPafioaKTUBHOrO

3a6pyaHeHHA» y 1997-2008 pp., TUC. TPH.
Table 1

Comparative analysis of planned and actual funding volumes for the budget section «Radiological protection
of the population and environmental rehabilitation of the territory affected by radioactive contamination»

in 1997-2008, thousand UAH

Pokun 3annaHoBaHi BUTpaTH dakTuyHi BUTpaTU Y % po 3annaHoBaHuX BUTpaT
Years Planned Expenditures Actual Expenditures % of Planned Expenditures

1997 39700,0 17500,0 44,0

1998 35237,0 20776,6 59,0

1999 23137,0 17696,4 76,0

2000 15000,0 15000,0 100,0

2001 12000,0 10570,0 88,0

2002 12000,0 1938,5 16,0

2003 12000,0 11953,3 99,6

2004 12000,0 9874,2 52,0

2005 12000,0 11904,9 99,0

2006 12743,0 115171 90,0

2007 12743,0 11518,2 90,0

2008 13609,5 10367,1 76,0

COLIiaJIbHOIO 3aXMCTy TaKOX YHEMOXJIUBIIOBAJIO
KOMIIEHCAIIIIO ITiJIBL

OuiHka epeKTUBHOCTI 3aX0AiB Ta Cy4acHi
BUKJINKN

CucreMa mpoTHpamialliiftHOro, MEAUYHOTO Ta COIIi-
aJIbHOTO 3aXUCTY, 1110 iCHYBaJja Bigpa3y Micjs aBapii,
Hapasi Maitxke 3pyliHoBaHa. PaHille B KOJEKTUBHUX
CUIBCBKMX TOCIOJapCcTBaxX Oy/au paaiosioTH Ta cre-
LiajJbHe 00JIalHAHHS, ajie 3TOJ0M Lli ocaau CKOPO-
TWIN, a TPUWJIAAU 3HUIIMIN. TakoxX OyJu TiKBiToBaHi
MicClIeBi caHeIigeMCTaHIIii 3 IXHIMU pagioaoriYuHUMU
Biggiamu.

IIpoBenene Hamu B 2009—2010 pp. omuTyBaHHS
ekcnepTiB-paxiBLiB [16] 11040 cTaHYy BUKOHAHHS
3axofiB Ha P3T migTBepauio, 1o oodcsr arpoMeltio-
paTUBHUX Ta IIPOBEICHUX IPOTUpamialliiiHMX 3aXO0-
niB y 2005—2008 pp. OyB yKpait HU3bKUM (puc. 1, 2).

Ha nymKky excriepriB, 3 23 nepeadadyeHUX 3aKOHO-
JaBCTBOM IMpOTUpadiaLliiHUX 3aX0/iB, 1eB’ATh «Maki-
Ke He BUKOHYBaJIMCSI», a HallHMWX4i owiHku (3-14
0aJtiB) OTpUMaJIM arpoMeIiopaTUBHI 3aX0au, 30Kpe-
Ma nepe3anyKeHHs 3a0pyIHeHUX JIYKiB i macoBui (3
6anu). HaitBumum (85-86 6aniB) OyB BU3HAHUI
piBeHb BMKOHAHHS paliallifHOro KOHTPOJIO Mpo-
OyKTiB XapuyBaHHS. OCHOBHOIO IIPUUYMHOIO He-
SIKICHOTO BUKOHAHHS 3aX0/1iB €KCIIepTH Ha3BaIU He-
MOBHE Ta HeperyJspHe ¢iHaHCYBaHHS, BiACYTHiCTb
HEOoOXiZHMX iHCTPYMEHTiIB Ta (paxiBLiB, a TaKOX
MIXBIIOMYY HEY3rOJIXKEHICTb.

underfunding of social protection also made the full
compensation of benefits impossible.

Assessment of the Effectiveness of Measures
and Modern Challenges

The system of anti-radiation, medical, and social pro-
tection that existed immediately after the accident is
now almost destroyed. Previously, collective farms had
radiologists and special equipment, but these positions
were later cut, and the devices were destroyed. Local
sanitary-epidemiological stations with their radiologi-
cal departments were also liquidated.

The survey of expert specialists [16] that we con-
ducted in 2009—2010 regarding the status of measure
implementation in radioactively contaminated territo-
ries (RCTs) confirmed that the volume of agricultural
melioration and anti-radiation measures carried out in
2005—2008 was extremely low (Figs. 1, 2).

According to experts, out of 23 anti-radiation meas-
ures stipulated by law, nine were «almost not imple-
mented,» and the lowest scores (3-14 points) were
received by agricultural melioration measures, partic-
ularly the reseeding of contaminated meadows and
pastures (3 points). The highest level of implementa-
tion (85-86 points) was recognized for the radiation
control of foodstuffs. The main reasons for the inade-
quate implementation of the measures, experts cited,
were incomplete and irregular funding, lack of neces-
sary tools and specialists, as well as interdepartmental
inconsistency.
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6anu / points

2005 2006

pPOKM / years

2007 2008

I rpyHTY / soil
I so.v / water
I nosiTpa / air
B nponyKTiB xapyyBaHHA / food products

cinbcbkorocnopapcbkoi cupoBuHu / agricultural raw
nicosoi npopykuii (aroau, rpubu, ropixm Towo) / forest products (berries, mushrooms, nuts, etc.)
I B/3HAYeHHs 003 onpoMiHeHHsA HaceneHHs / determination of population radiation doses

PucyHoK 1. 06cAar npoBepeHux arpomeniopatuBHux 3axoaie y 2005-2008 pp., y 6anax (0 6anis — 30BciM He

BMKOHyBanucaA, 100 6aniB — NOBHiCTI0O BUKOHYBaNMNCA)

Figure 1. Scope of conducted agromelioration measures in 2005-2008, in points (0 points — not performed

at all, 100 points - fully performed)

KomMmmekcHuii pamialiliHO-Tiri€EHiYHUI MOHITO-
pMHI, 10 3ailicHI0eEThes daxiBugsmu HHLIIPMTI'O
HAMH Ykpainu, cBiTuuTh, 1110 B yMOBaX BOEHHO-
ro CTaHy OCHOBHUM YMHHUKOM, SIKMI (POPMY€E IT0-
3y BHYTPIIITHHOTO ONpPOMiHeHHS MeIKaHIIiB P3T,
€ iHkopropoBanuii '¥’Cs, 110 HagXOAUTh B Opra-
Hi3M 3 IMKOpPOCAaMM, HacaMIIepel JIICOBUMU TPU-
O0amu [18—20]. Apyrum 3a BHECKOM € MOJIOKO 3 J0-
MalllHiX TBapuH.

Hocnimkenns [21] mokazanu, 110 palioH Mell-
kaH1iB P3T mepeBaXHO CKIaga€ThCs i3 MPOMYKTIB
MiCLIeBOrO BUPOOHMIITBA i € He30aJaHCOBAHMUM.
PiBenb 3a0e3neueHHs xxuteitiB P3T 3HaUHO HIDKYNIA,
HiXX B €KOJIOTiYHO CIIpUSTIMBUX perioHax [22—24].
Hu3sbkuit MaTepialbHUIA CTaH 3MYIIYE JIOJEH Ccro-
JKMBATH MEPEBaKHO MICILIEBY CLIbCHKOIOCIIOAAPCH-
Ky MPOAYKIIiIO, sIKA € HESIKICHOIO.

MeTonoM BUIMAaAKOBOIO BigZOOpPY MO COLIOJIO-
TiYHOTO AOCHiIXKEeHHs (OMUTYBaHHS) OyJIo 3amydye-
HO 440 xuTteniB 69 HaceJeHUX MYHKTIB, 110 HALiO-
HaJIbHUM 3aKOHOJABCTBOM BM3HaHi pagiOaKTMBHO
3a0pyagHeHMMH BHacligok aBapii Ha YAEC. Cepen
pecrnioHmeHTiB Oyno 89,7 % xiHok ta 10,3 % 4oJo-
BiKiB. ITo BiTHOLIEHHIO 10 TUTUHU CEPel OMUTAHUX
nepeBaxanu marepi (85,5 % ) Ta 6arbku (8,0 %), a

Comprehensive radiation-hygienic monitoring car-
ried out by specialists of the National Research Center
for Radiation Medicine, Hematology and Oncology
(NRCRMH&O) of the National Academy of Medical
Sciences of Ukraine (NAMS) indicates that in the con-
ditions of martial law, the main factor determining the
internal exposure dose for residents of Radiation
Contaminated Territories (RCT) is incorporated *’Cs,
which enters the body through wild-growing products,
primarily forest mushrooms [18—20]. The second
largest contributor is milk from domestic animals.

Studies [21] have shown that the diet of RCT resi-
dents mainly consists of locally produced food and is
unbalanced. The standard of living for RCT residents is
significantly lower than in ecologically favorable
regions [22—24]. The low material status forces people
to consume mostly local agricultural produce, which is
of poor quality.

Using random sampling, 440 residents from 69 settle-
ments, recognized by national legislation as radioactive-
ly contaminated due to the Chornobyl accident, were in-
volved in the sociological study (survey). Among the res-
pondents, 89.7 % were women and 10.3 % were men. In
relation to the child, mothers predominated among the
surveyed (85.5 %) and fathers (8.0 %), while the shares of
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Change in working conditions due to increased radiation levels
Radiation warning for the population while being in the forest

OnepatuBHe iHhOpMyBaHHA HaceNeHHA NPo paaiauiitHy cuTyalLito

MonepenkeHHA ONpoMiHeHHs HaceneHHA nNpu nepebyBaHHi y siici
3MiHa yMOB npaLi yepes MiABMWEHWIA pagiauiiitHuil piBeHb

Changing the direction of specialization of agricultural enterprises

Establishment of enterprises for the deep processing of locally produced agricultural raw materials

Organization of differentiated feed storage taking into account their radionuclide content

Establishment of farms for the final fattening of cattle with 'clean’ feeds

Operational informing of the population about the radiation situation

Lecture-based information for specialists and the public on effectiveness of protective measures

Providing specialists and the population with recommendations for reducing radionuclide content

Prohibition of exporting soil, clay, sand, peat, and timber from areas of radioactive contamination

Prohibition of harvesting and exporting plant feed, medicinal plants, mushrooms, and berries from areas contaminated with radioactivity

Prohibition of livestock grazing, disturbance of wildlife habitats, and recreational and commercial hunting and fishing

3MiHa HanpAMKY cnewianisauii cinbCbKOrocnoaapcbkux MignpuUEMCTB

CTBOpEHHsA NiANPUEMCTB ANs IMUBOKOT NepepobKy CiNnbCbKOroCcnofapcbKoi CUPOBUHYM MiCLLEBOTO BUPOOHULTBA
OpraHisauis audepeHLiioBaHOro CknaayBaHHA KOPMiB 3 BpaxyBaHHAM BMIiCTy B HUX pafioHYKIifiB
CTBOpEHHs rocnoAapcTs As 3aK10YHOT Bigrodisni Benukoi poratoi xyaoobu “anctumm” Kopmamu

NekuitHe iHhopmyBaHH:A haxiBLiB Ta HaceNeHHs Npo eeKTUBHICTb 3aXMCHUX 3aX0AIB

3abe3neyeHHs (axiBLiB Ta HaceNeHHs PeKOMeHAALiAMU WO0 3HUKEHHs BMICTY pajioHyKniais

3abopoHa BUBE3eHHS 3a MeXi 30H pafiioaKTMBHOTO 3abpyAHEHHS 3eMi, MUHM, Micky, Topdy, AepeBUHM

3abopoHa 3aroTiBni 1 BUBE3EHHS 3a MeXi 30H pafioaKTUBHOIO 3a6pyfHEHHs POCMHHUX KOPMiB, NIKAPCbKUX POCIUH, rpuGiB, Arig

3abopoHa BuUNacaHHs Xyfo6u, NopyLieHHs cepefosuiLa nepeGyBaHHs AMKUX TBAPUH, CMOPTUBHE Ta MPOMUC/IOBE NOMOBAHHS Ta pubanbsCTBo

PucyHoK 2. Ouinka o6cary npotupapiauiinHux 3axopiB y 2005-2008 pp., y 6anax (0 6aniB - 30BCiM He

BMKOHyBanucaA, 100 6aniB — NOBHicTI0O BUKOHYBanuca)

Figure 2. Assessment of the volume of anti-radiation measures in 2005-2008, in points (0 points — not per-

formed at all, 100 points - fully performed)

YACTKM iHIIMX poanyiB (0a0yci, TITKHM, OTIIKYHN) — HE3-
HauHi (6,5 %), 1110 CBITYUTbL TIPO TPAAULINAHO BEIUKY
pOJIb MaTepi y BUXOBaHHI AUTUHM. BiNbIIicTh 0aTHKIB /
npobartbKiB npoxusae Ha P3T yci poku micis KaTacT-
podu (73,5 % — 3oHa 3 Ta 65,9 % — 30Ha 4) a6O TTOHA
20 poxkiB (9,4 % — 3oHa 3T1a 11,4 % — 30Ha 4), 15 pokiB
(8,3 % — 30na 3 ta 6,6 % — 30Ha 4), 10 pokis (8,8 % —
30Ha 3 1a 15,7 % — 30Ha 4). 3 Hux 56,8 % npoxuBanu
y 30Hi 3 Ta 43,2 % — y 30Hi 4 ZKutomupcbkoi (32,3 %
Bill 3arajJibHOi CYKYITHOCTiI pecrioHneHTiB), KuiBchbKoi
(45,8 %) Ta PiBHeHCbKOI oOnacteit (21,9 %).

Ha npuxknazni OneBcbkoro pailony 2KUTOMUPCHKOL
00J1acTi TIPOBENEHO MOCTIIKEHHS (PAKTUUYHOTO JTBO-

other relatives (grandmothers, aunts, guardians) were
insignificant (6.5 %), which indicates the traditionally
large role of the mother in raising a child. The majori-
ty of parents/guardians have lived in the RCT for all
the years following the disaster (73.5 % — zone 3 and
65.9 % — zone 4) or for more than 20 years (9.4 % — zone
3and 11.4 % — zone 4), 15 years (8.3 % — zone 3 and
6.6 % — zone 4), 10 years (8.8 % — zone 3 and 15.7 % —
zone 4). Of these, 56.8 % lived in zone 3 and 43.2 % in
zone 4 of Zhytomyr (32.3 % of the total number of
respondents), Kyiv (45.8 %), and Rivne regions (21.9 %).

Based on the example of Olevsk district of Zhyto-
myr region, a study was conducted on the actual two-
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rpu6u / mushrooms

m’aco / meat

xni6 / bread Kpynu / grains

men / honey

arogu / berries

Mo10Ko / milk

PucyHok 3. NoindopmoBaHnictb xutenis P3T
woao piBHiB 3a06pyAHEHHA NMPOAYKTIB Xapuy-
BaHHA (onuTyBaHHA 2012-2013 pp.), %

Figure 3. Awareness of residents of radiation-

contaminated territories regarding levels of
food contamination (2012-2013 survey), %

TUXKHEBOTO LUKJIiYHOTO MeHo B 1999-2000 Ta
2013—2014 HaByalbHUX pPOKaxX, PEKOMEHIOBAaHOI'O
JUIST TIPUTOTYBaHHSI B 3arajbHOOCBITHiX Y40OBUX
3akiagax Ha P3T.

ITposenene Hamu y 2012—2013 pp. onmuTyBaHHS XKU-
teniB P3T mokasano, 1110 BOHM AOCTaTHbO OOi3HaHi
I1po piBHi 3a0pyaHeHHs rpubiB (92,6 %), srin (88,5 %)
Ta MoJjioka (82 %), aje MeHIIl 00i3HaHI 1IOA0 KpYyI
(24 %), xni6a (32 %) Ta meny (50 %) (puc. 3), [25, 26].

HesBaxatouun Ha 00i3HaHICTh, 3HAYHA YaCTMHA Ha-
ceJIEHHS MIPONOBXKYE BXUBATU gapu Jicy: 23,6 % 11o-
CTiifHO, a 26,6 % 4aCTKOBO BXXMBAaIOTh MiCLIeBi Tp1OM.
Ile € cBigueHHsIM 30epekeHHs Tpaauilii IUPOKOTO
BUKOPHCTAHHS JUKOPOCIB y XapuyBaHHI.

Maiixe Bci onutani (99 %) 3HaIOTH i 3aCTOCOBY-
IOTh KYJiHAPHY O00pOOKY AJs1 3HHXKEHHS BMicTy pa-
aionykaigis. loseneHo (puc. 4), mo xureni P3T ma-
I0Th iH(¢OpMallilo PO NPOAYKTHU 3 PaaionpoTeKTOp-
HHMH BJACTHBOCTAMH (BUPOOM 3 MOPCHKMX BOIO-
pocreii, IXKeMU Ta MOBUIJI0, PPYKTH TOLIO). BijbIin
TOCTYITHUMH iX BUIAMU Oy OBOYi Ta (PPYKTH, SKi
HIiKOJIM He JaBajiyd AiTsSM Tilbku 1 % 6aThbKiB, a Hali-
MEHIII BXMBAaHMMHU — TPOAYKTU 3 MOPCHKHUX BOIO-
pocreii (22,8 %).

Bcranosneno [11, 27], 1o B toMalIHiX yMOBax pi-
BEHb i CTPYKTypa XxapuyBaHHs AiTeid HaiOiibin P3T
VYkpainu y BigganeHui repioa nogoJaHHs HACTIAKIB
YopHoOUIBCHKOI KaTacTpodu 3ayiexxaTh Bil BIaCHO-
O BUPOOHMUIITBA CITbCHKOTOCIOAAPCHKOI MPOMYKIIii,
TpagulIili XapayBaHHS Ta MAafHOBMX 3a0IIaIKEHb TO-
o (OiLTBIIICTD KUTETIB Y CBOEMY pallioHi XapuyBaH-
HsI TIOCTiliHO Ta YaCTKOBO MalOTh AUKOPOCTYYi SITOIUN
Ta rpuodn).

3rigHo 3 JaHUMM ONUTYBaHHS (puc. 4), Tiabku 5,8 %
ciMeli MalOTh MOXKJIUBICTb A1 3HUKEHHSI 103 ONpO-

week cyclical menu, recommended for preparation in
general educational institutions in the RCT, during
the 1999—2000 and 2013—2014 school years.

Our survey of RCT residents conducted in
2012—2013 showed that they are sufficiently aware of
the contamination levels of mushrooms (92.6 %), ber-
ries (88.5 %), and milk (82 %), but less aware regard-
ing cereals (24 %), bread (32 %), and honey (50 %)
(Fig. 3), [25, 26].

Despite awareness, a significant part of the popula-
tion continues to consume forest products: 23.6 %
consume local mushrooms constantly, and 26.6 % con-
sume them partially. This is evidence of the preserved
tradition of widespread use of wild products in the diet.

Almost all respondents (99 %) know and apply culi-
nary processing to reduce radionuclide content. It has
been proven (Fig. 4) that residents of radioactively con-
taminated territories (RCTS) are informed about prod-
ucts with radioprotective properties (seaweed products,
jams and preserves, fruits, etc.). The most accessible
types were vegetables and fruits, which only 1 % of par-
ents never gave to their children, while the least con-
sumed were seaweed products (22.8 %).

It has been established [11, 27] that in the home
environment, the level and structure of children’s
nutrition in the most contaminated RCTs of Ukraine
in the remote period following the overcoming of the
consequences of the Chornobyl disaster depend on
their own production of agricultural products, dietary
traditions, and property savings, etc. (most residents
constantly or partially include wild berries and mush-
rooms in their diet).

According to the survey data (Fig. 4), only 5.8 %
of families have the opportunity to constantly give
their children products with radioprotective proper-
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Seaweed products
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Jams and preserves

Miope Ta HpyKTOBO-SIrifAHI COKM
Purees and fruir/berry juices

®pykTn
Tuits

OBovi
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w ]
I rocTiiito / reqularly
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%

PucyHoK 4. CnoxuBaHHA AiTbMu B ciM'i NpoAyKTiB i3 pafionpoTeKTOPHUMMU BNACTMBOCTAMU (ONUTYBAHHA

2012-2013 pp.), %

Figure 4. Consumption by children in the family of food products with radioprotective properties (2012-2013

survey), %

MiHEHHS TIOCTiMHO JaBaTy AiTSIM MPOAYKTU 3 pafiomn-
POTEKTOPHUMU BJIACTUBOCTAMMU Ta 22,8 % — iHKOJIN.

HasBHicTh He0MiKiB B opraHi3zallii XxapuyBaHHSI JiTei
Ta THAUITKIB B HaBUYaJbHUX 3aKjalax BiI3HAYAETHCS
maiixe ckpizb. Hanpukian, y 3BiTi Ipo pe3yabraTu ay-
JIUTY e(PEKTUBHOCTI BUKOPUCTAHHSI KOIITIB JIep>KaBHO-
ro OlOIKeTy Ha Oe3oruiaTHE XapuyBaHHS MiTeil, Mo-
Tepniaux Big YopHoOUIbCHKOI KaTacTpodu [28] 3a3Ha-
YEHO, III0 Yepe3 HEeMPOBEASHHS a00 3BOJIIKAHHS 3 IIPO-
BEACHHSM MpOLeAyp 3aKyIiBJi ITOCIYT i3 XapuyBaHHS
MOTePIiIMX IiTei i yKIagaHHSM JOrOBOPIB HA HalaHHS
LMX MOCIYT 3HaUHa KiJIbKiCTb MOTEPIINX IiTeil BTpa-
TWJIA TIpaBO Ha OTPMMAHHS Xap4yyBaHHS B HaBYAJIbHUX
3aKJafgax MpoTIroM YChOro HaBYaJIbHOIO POKY.

3rigHo i3 3akoHoM Ykpainu «IIpo craTyc i couianb-
HUI 3aXUCT TPOMAISH, sIKi ITOCTpaxkKaaJly BHACIITOK
YopHoOUIIbChKOI KaTacTpodu» [15], AiTh, sIKi mpoxKu-
BalOTh Ha TEPUTOPISIX PagioOaKTUBHOTO 3a0pyIHEHHS
(P3T) abo iHBayiau B Hacainok YopHOOUIbCHKOI Ka-
TacTpodu, MalOTh IIPaBO Ha OE3KOIITOBHE XapuyBaH-
Hs1. Lg minera, o gie 3 1991 poky, momuproeTbest Ha
YUHIB i BUXOBaHLIB AUTSIYMUX CAAKiB, IIKLJI, FiMHa3il,
JlieiB, a TakoX KOJeIXKiB, He3aJleXXHO Big (opMu
BJIACHOCTI UM ITiATIOPSIAKYBAHHS 3aKJIay.

TeopeTnuHo XapuyBaHHSI Ma€ OyTU 30alaHCOBAHUM i
BiTIOBiZATH €HEPreTUYHUM IMOTpedaM IUTSIIYOTO Op-
raHizmy.

Hespaxaloun Ha HOpMaTUBHY 0a3sy, 110 Iepeadayac
pauioHajbHe Ta 30ajJlaHCOBaHE XapuyyBaHHS, aHali3
CBiTUMTB ITPO HASIBHICTh CUCTEMHMX HEIOJiKiB. 30Kpe-
Ma, y aHaliTuuyHux Matepianax MO3 Ykpainu [28—30]
3a3HAYAETHCS, 110 JBOTIDKHEBI MEHIO-pO3KIIAIKI, X04a
¥ BiIIOBigalOTh HOpMAaTUBaM, YaCTO HE BUKOHYIOThCSI.
OCHOBHMMM TIpUYMHAMHU € XPOHiUYHE HemopiHaHCY-
BaHHJ Ta 3001 B IOCTaBKaX XapyoOBMX MPOAYKTiB.

ties to reduce radiation doses, and 22.8 % do so
occasionally.

Deficiencies in the organization of nutrition for
children and adolescents in educational institutions
are noted almost everywhere. For instance, the report
on the results of the audit of the effectiveness of state
budget funds usage for free meals for children affect-
ed by the Chornobyl disaster [28] states that due to the
failure to conduct or delay in conducting procure-
ment procedures for catering services for affected
children and in concluding contracts for the provision
of these services, a significant number of affected
children lost the right to receive meals in educational
institutions throughout the entire academic year.

According to the Law of Ukraine «On the Status
and Social Protection of Citizens Affected by the
Chornobyl Disaster» [15], children residing in areas
of radioactive contamination (RAC) or those dis-
abled as a result of the Chornobyl disaster are enti-
tled to free meals. This benefit, in effect since 1991,
extends to students and pupils of kindergartens,
schools, gymnasiums, lyceums, as well as colleges,
regardless of the form of ownership or subordination
of the institution.

Theoretically, the meals should be balanced and
meet the energy needs of the child’s body.

Despite the regulatory framework that provides for
rational and balanced nutrition, the analysis indi-
cates the presence of systemic shortcomings.
Specifically, the analytical materials of the Ministry
of Health of Ukraine [28—30] note that the two-
week menu-layouts, although compliant with stan-
dards, are often not executed. The main reasons are
chronic underfunding and disruptions in food prod-
uct supplies.
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AHani3 (akTUYHOTO XapyyBaHHS OiTed y AUTSIUMX
3akiagax Ha P3T BUSBUB CTilike HEBUKOHAHHS HOPM
Xap4yBaHHS: NeMIilIMT MOJOYHUX IIPOIYKTIiB, pHOH,
M’sica, CBixXMX (OPYKTiB Ta oBoUiB. LIs cutyaliis 3arocr-
puiacss B yMOBax MOBHOMACIUTAOHOI BiliHM, KOJU
(¢iHaHCOBI Ta JIOTICTMYHiI TPOOJEMHU CTaBJAThH ITijl
CYMHIB MOXJIMBICTb AJOTPUMAaHHSI CTaHIAPTIB Xapuy-
BaHHSI.

PesynabraTi MOHITOPUHTY (haKTUYHOTO XapyyBaHHS
MoKaszajiu CTililke HEBUKOHAHHS HOPM (hi3ioJIOriyHuX
noTped B XapuoBUX peuyoBMHAaX Ta eHeprii. Bci rpynu
MPOIYKTIB, 110 BUKOPHUCTOBYIOTHCSI B OpraHi30BaHUX
autsauux kojektuBax Ha P3T gediuutHi. CepenHiit
MOKa3HMK MO YKpaiHi AEMOHCTPYE 3HAYHY HecTauy:
> MOJIOKO Ta MoJjiokorponyktu: 20—30 %;
> puba ta puoHi mpoaykTu: 10—30 %;
> M’sico Ta M’sicorponykTu: 10—15 %;
> cBixi ppykru: 10—15 %;
> CBixi oBoui: 5—10 %;
> gitug: 10,1 %.

Xap4yoBa Oe3neka B yMOBax BiliHU

B ymoBax moBHOMAacmTabHOI BiiiHM, (piHAHCOBI Ta
JIOTiCTUYHI TIpobieMu nuiie 3aroctpunucd. Lle cra-
BUTD ITiJi CYMHiB MOXKJIMUBICTh JOTPUMAHHS CTaHAAPTIB
XapuyyBaHHS SIK Y HaBYaJIbHUX 3aKjIalax, TakK i B TOMO-
rocromapcTBax Ha P3T.

HocnimkeHHs 1mon0 (pakTUYHOTO XapyyBaHHS N10-
pOCJIOro mpane3gaTHOrO0 HaceJeHHsS MPOBOIUINUCH Y
2019—2021 pp. B IBaHKiBcbKOMY paitoHi KuiBcbKOi
objacTi Ta y KopocTuuiBcbkomy paitoHi ZKUTOMUPCh-
Koi obJacti. Bcworo 6yiio ooctexkerno 602 ocodu, y To-
My uuciai 348 4vosoBikiB Ta 254 xiHok I-IV rpynu
IHTEHCHUBHOCTI IpaLii.

IIpoBeneni mocmimkenns [31—34] cBimuars mpo Te,
10 y XapyyBaHHi JOPOCJOro HaceJeHHSI € 3HayHi
BiIxXuiaeHHs Bin (i3ionoriyHuX moTped Yy MOXMBHUX
pedoBrHax (puc. 5).

BcraHnosneHo:
> nediuuT XapyoBMX BOJIOKOH Ta IMEeKTHUHY. Bwmict
KJIITKOBMHH B pallioHaX YOJIOBIKiB YCiX IpyIl iHTEHCUB-
HOCTI Ipalli 0yB CYTTEBO 3HMXKEHUM. [Ipu peKoMeHa0-
BaHilf mo0oBiit Hopmi 20,0 T, paKTUUHE CTIOKMBAHHS
cra”HoButo auie 37,0-61,0 % Bin norped. Bmict mek-
TUHY OYB HIZKYMM 3a HOpMY Ha 24,0 % y Jomnosikis 111
rpynu, Tofi K y 4oJioBikiB I'V rpynu 3acikcoBaHO io-
ro HaMIoK Ha 45,0 %;
> HecTaya BiTaMiHiB Ta MiHepaiB. BusBieHo Kputuu-
HUU nediuuT peTuHONy (BiTaMiHy A), SIKMIA KOJUBaB-
cs Big 35,0 % no 61,0 % Bin diziosoriyuHoi morpedu
(Hopma 1,0 Mr/mo0y). CnoxxuBaHH:I BiTaMiHy D Takox

The analysis of the actual nutrition of children in
children’s institutions in RAC areas revealed a per-
sistent failure to meet nutritional standards: a deficit
of dairy products, fish, meat, fresh fruits, and veg-
etables. This situation has been exacerbated by the
full-scale war, where financial and logistical prob-
lems cast doubt on the possibility of adhering to
nutritional standards.

The results of monitoring the actual nutrition
showed a persistent failure to meet the norms for
physiological needs in nutrients and energy. All
groups of products used in organized children’s col-
lectives in RAC areas are in deficit. The average
index across Ukraine shows a significant shortage:
> milk and dairy products: 20—30 %;
> fish and fish products: 10—30 %;
> meat and meat products: 10—15 %;
> fresh fruits: 10—15 %;
> fresh vegetables: 5—10 %;
> eggs: 10.1 %.

Food Security in War Conditions

In the context of the full-scale war, financial and
logistical problems have only intensified. This calls
into question the possibility of adhering to nutrition-
al standards both in educational institutions and in
households in RAC areas.

Studies on the actual nutrition of the adult working
population were conducted in 2019—2021 in the
Ivankiv district of the Kyiv region and the Koros-
tyshiv district of the Zhytomyr region. A total of 602
people were surveyed, including 348 men and 254
women of the I-IV work intensity groups.

The conducted studies [31—34] indicate that there
are significant deviations from the physiological
needs for nutrients in the diet of the adult population
(Figure 5).

There was established the following:
> Deficiency of dietary fiber and pectin was
observed. The fiber content in the diets of men
across all work intensity groups was significantly
reduced. Compared to the recommended daily
allowance (RDA) of 20.0 g, the actual intake was
only 37.0-61.0 % of the requirement. Pectin content
was 24.0 % below the norm for men in Group III,
whereas an excess of 45.0 % was recorded for men in
Group 1V.
> Shortage of vitamins and minerals was detected.
A critical deficit of retinol (vitamin A) was found,
ranging from 35.0 % to 61.0 % of the physiological
requirement (norm 1.0 mg/day). Vitamin D intake
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Figure 5. Chemical composition of the diets of men from different age groups, as a percentage of their phys-

iological needs

OyJ10 He3amoBiIbHUM, AeiuuT ctaHoBuUB 49,0—61,0 %
Bim HOpMHU (5,0 MKr/moOy). HaiiGinbin BupaxkeHUM
MiHepaJbHUM JIeilnToM OYB Te(illNT KalblIilo: y 40-
JIOBiKiB BikoM 18—29 pokiB BiH caras 32,0—44,0 % Bin
Hopmu (1200 mr/mo0Oy), a y Biui 40—59 pokiB —
19,0—49,0 %. CrnoxuBaHHSI MarHilo He BiAIIOBigalo
dizionoriuHnM TI0TpedaM y OITBIIOCTI TPYI, Xoda y
yonoikiB Il Ta IV rpyn iHTeHCUBHOCTI mpaili OyJo
3a(hiKCOBaHO MOro HaIUILOK.

YV xapuyoBuX pallioHax >KiHOK TaKOX BMSIBJIEHO TMC-
GanaHc (puc. 6).

ITopymeHe criBBiTHOIMEHHS MK MPOCTUMH BYIJIeBOIA-
MH, Xap4OBHMH BOJIOKHAMH i NEKTHHOM. XapaKTepPHOIO
OCOOJIMBICTIO paLliOHY XiHOK YCiX IpyIl OyJjla HaAMipHa
KiJIbKiCTh MOHO- 1 IMIIYKPiB, sIKa MepeBulllyBajia HOp-
My Ha 57,0—89,1 %. OnHouacHO criocTepirajzach 3Ha4-
Ha HecTaya KJITKOBUHU (CIIOXXMBAHHS Ha piBHi
50,9—-63,8 % Bin Hopmu 20,0 r/m00y). 3abe3neyeHicTh
NeKTUHOM OyJla HMXKUYOIO 32 peKOMEHI0BaHi BeJIUYM-
Hu y XiHok I Ta Il rpyn iHTeHCMBHOCTI mpalii.

JedinuT BiTaMiHiB Ta MiHepamiB. Y XiHOK, SIK i B 4O-
JIOBIKiB, criocTepiraBcsl rMOOKUiA 1ediluT peTUHOIY
(51,2—63,5 % Bin HOopMm). Takox Oyin0 3adikcoBaHO
HeJIOoCTaTHE croxXuBaHHs B-kapotuHy (36,7—48,1 %
BiJ HOpMU) Ta acKopOiHOBOI Kuca0oTU (BitamiHy C) y
xKiHok I ta Il rpyn. dediuut BitamiHy D y >KiHOK BiKOM
18-29 poxkiB ctanoBuB 29,9—34,9 % Bin dizionoriynnx

was also unsatisfactory, with a deficit of 49.0—61.0 %
of the norm (5.0 pg/day). The most pronounced
mineral deficit was that of calcium: it reached
32.0-44.0 % of the norm (1200 mg/day) in men
aged 18—29 years, and 19.0—49.0 % in men aged
40—359 years. Magnesium intake did not meet the
physiological needs in most groups, though an
excess was recorded in men of work intensity Groups
IT and IV.

Dietary imbalances were also found in the rations
of women (Fig. 6).

Violation of the ratio between simple carbohydrates,
dietary fibers, and pectin. The characteristic feature of
the diet of women in all groups was an excessive
amount of mono- and disaccharides, which exceeded
the norm by 57.0—89.1 %. Simultaneously, a signifi-
cant shortage of fiber was observed (consumption at
the level of 50.9—63.8 % of the norm of 20.0 g/day).
Pectin availability was lower than the recommended
values in women of Groups I and II of work intensity.

Deficiency of vitamins and minerals. Women, as
well as men, showed a profound deficiency of retinol
(51.2—63.5 % of the norm). Insufficient consump-
tion of B-carotene (36.7—48.1 % of the norm) and
ascorbic acid (vitamin C) was also recorded in
women of Groups I and II. Vitamin D deficiency in
women aged 18-29 years was 29.9-34.9 % of the
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Figure 6. Chemical composition of the diets of women from different age groups, as a percentage of their

physiological need

notpe6. Haitbinbin BUpaxxeHUM OyB AeilUT Kabllilo
(37,3-38,6 % Bim HopMmu 1100 Mr/moOy) Ta MarHiio
(15,5—41,8 % Big Hopmu 500,0 Mr/mo0Y), 110 MPHU3BO-
JUJIO A0 MOpYLIeHHS (i3ioJOriYHOro CITiBBiIHOIIEHHS
Ca:P: Mg

BpaxoByloun 3a3HaueHe, BBaXKAa€EMO 3a JOLLIbHE
iHiLi;OBaTU KOMILUIEKCHI JOCTiAXEHHSs ISl OLIiIHKU pe-
aJIbHOTO CTaHy XapyoBOi Oe3IeK! XKUTEJIB He JIUIIe
P3T, ane i1 meokymnoBaHuUX TepuTopiit Ykpainu. Lle
JIO3BOJIMTH OLIIHUTH BIJIMB MOTOYHOI CUTYallil Ha 310-
poB’d HaceJeHHS Ta 3aIllpoNoHyBaTH e(eKTUBHI
pillIeHHS.

BUCHOBKU
[Tica aBapii Ha YopHoOunbscewKiit AEC ypsn Ykpainu
BIIPOBAAMB HU3KY 3aX0/IiB JJIs 3a0e3MeYeHHS XapuyoBoi
oesneku HacejqeHHs P3T. Ili 3axoau BKIoYaau: BU-
POOHHUITBO YUCTOI MPOAYKILii, LIEHTpalTi30BaHe MoCcTa-
YaHHS SIKICHUX OPOAYKTiB, 3aCTOCYBaHHSI pagionpo-
TEeKTOpiB, 30ajlaHCOBaHE XapuyyBaHHsSI, OCOOJIMBO I
JiTeit, Ta iH(opMaLiliHO-IMPOCBITHULILKY poboTy. Of-
HakK aHaJli3 ToKa3aB, 110 B eKCTpeMaTbHUX 00CTaBUHAX
BJaJa He 3aBX/M 3[aTHa 3a0e3IeUnTy XapuyoBy Oe3Iie-
Ky HaceJIeHHIO.

HocBin moka3zas, 10 11i Aii TOTPEOYIOTh 3HAYHUX (i-
HAHCOBUX BUTpaT, IO YHEMOXJIMBWIO iX TpHUBaje Ta
NOBHOLIIHHE BUKOHaHHS. B pe3yibraTi, OCHOBHOIO

physiological needs. The most pronounced was the
deficiency of calcium (37.3—38.6 % of the norm of
1100 mg/day) and magnesium (15.5—41.8 % of the
norm of 500.0 mg/day), which led to a violation of
the physiological ratio of Ca : P : Mg.

Considering the above, we consider it appropriate
to initiate comprehensive studies to assess the actual
state of food security of residents not only of the
RTT, but also of the de-occupied territories of
Ukraine. This will allow for the evaluation of the
current situation’s impact on public health and the
proposal of effective solutions.

CONCLUSIONS
After the Chornobyl disaster, the government of
Ukraine implemented a number of measures to
ensure the food security of the population of the
RTT. These measures included: production of clean
products, centralized supply of quality food, applica-
tion of radioprotectors, balanced nutrition, especial-
ly for children, and informational and educational
work. However, the analysis showed that in extreme
circumstances, the authorities are not always able to
ensure food security for the population.

Experience has shown that these actions require
significant financial costs, which made their long-
term and full implementation impossible. As a
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NpoOJIEMOI0 € HEKOHTPOJIbOBAHE CITOXWBAHHS MicC-
LEeBUX MPOAYKTiB, SIKi MOXYTb OyTW 3a0pymHeHi
pamioHyKJIiJaMMu.

BificbkoBuii ctaH B YKpaiHi CTBOpUB HOBi, Helle-
peadadyeHi BUKJIMKU JJ1s XapyoBoi 0e3MeKN HaceIeH-
Hs P3T. PyiiHyBaHHS iH(ppaCTPYKTypu, €eKOHOMiYHA
HecTabiIbHICT Ta 0OMeKeHHST (hiHaHCYBaHHS CTaB-
JISTH Mif 3arpo3y peali3allilo BxXXe iCHYIoUnX Imporpam
3aXUCTY.

IcropuuHuii nocBig mogonaHHs HacaiakiB YopHo-
OMJILCBKOI KaTtacTpody Ta BIICHKOBWII CTaH B YK-
paiHi CTBOPIOIOTH HOBI, HellepeadaueHi BUKIUKY JJIsT
xap4yoBoi Oe3meku HacejqeHHsS P3T. PyiiHyBaHHS
iH(pacTpykTypu Ta 0OMeKeHHs (piHaHCYBaHHSI CTaB-
JISITH ITi[1 3arpo3y peaizaliilo BXe iCHYIOUuX IIporpam
3axucty. JocBig mogosiaHHA HacaigkiB YopHo-
OMIbChKOI KaTacTpodu, 30KpeMa CTpaTeTis MpHu3y-
NUHEHHSI HAAXOMXKEHHSI PaaioHYKJIiiB, MOTpedye
peTeNIbHOTO BUBUYEHHS Ta OIIHKUA e(PeKTHUBHOCTI
KOXHOT'O HapPsIMKY JUISI pO3pOOKU HOBUX ITiIXOMIiB B
YMOBaX BOEHHOTO Yacy.
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result, the main problem is the uncontrolled con-
sumption of local products, which may be contami-
nated with radionuclides.

The state of martial law in Ukraine has created new,
unforeseen challenges for the food security of the
RTT population. The destruction of infrastructure,
economic instability, and funding restrictions jeop-
ardize the implementation of already existing protec-
tion programs.

The historical experience of overcoming the conse-
quences of the Chornobyl disaster and the state of
martial law in Ukraine create new, unforeseen chal-
lenges for the food security of the RTT population.
The destruction of infrastructure and funding limita-
tions jeopardize the implementation of already exist-
ing protection programs. The experience of overcom-
ing the consequences of the Chornobyl disaster, par-
ticularly the strategy of suspending radionuclide
intake, requires careful study and evaluation of the
effectiveness of each direction to develop new
approaches in wartime conditions.
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