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CTAH PAAIOAKTUBHOTI'O 3ABPYJHEHHA ITPOAYKTIB
XAPYYBAHHSA TA OCOBJUBOCTI IX CIIOXKUBAHHS
JXUTEJIAMMU HAVBLIBII PAIIOAKTUBHO 3ABPYTHEHUX
TEPUTOPIN YKPATHU Y BIITAJTEHUI ITEPIOJI JIIKBIJTAILIIT
HACJIIJIKIB YOPHOBUJIbCHbKOI KATACTPO®U

MeTta. OuiHNTK 3 ririeHiYHMX No3uLiit piBHi 3a0pyaHEHHs NPOAYKTIB XapyyBaHHsA MicLeBoro noxomxeHHs ’Cs i cra-
HY X CMOXMBAHHSA XUTENAMM HaWOiNbW PafioaKTUBHO 3a6pynHeHUX paiioHiB utomupcbkoi, KuiBcbkoi Ta PiBHEHCD-
Koi obnacteit YkpaiHu y BigaaneHuin nepiog nicns YopHoOunbCbKoi kaTacTpotu.
Marepianu 1 meToam. Y cTaTTi NnpeacTaBneHo faHi aHani3y matepianiB [lepxaBHoT cnyxOm cTaTucTUKM YKpaiHu wwo-
[0 BUPOOHMLTBA Ta CNOXWBAHHSA HACeNeHHAM CiNbCbKOrocnoAapcbKoi npofyKLii B HaMbiNblW pagioakTUBHO 3abpya-
HeHUX panoHax Xutomupcbkoi, KuiBcbkoi Ta PiBHeHcbKoi oGnacteit. lpoaHanizoBaHo faHi obnacHux LEHTPiB
pagionoriyHoro koHTponio Ta CEC wopo piBHiB 3a6pyaHeHHA XapyoBUX NPOAYKTIB (MOJIOKA, M'Aca, OBOYIB Ta PYKTIB,
AMKOpoCauX rpubiB Ta Arig). 3a pe3ynbraTtaMu aHKETHOrO ONWUTYBAHHA XWUTENiB PaflioaKTUBHO 3a0pyaHEHNX paiioHiB
JOCNifXyBaHUX obnacTeil 3'ACOBaHO CTaH 06i3HAHOCTI HAaCeNEHHA W00 PiBHIB pafioakTUBHOIO 3abpyAHEHHS Mpo-
AYKTiB XapuyBaHHs MicLLeBOro BUPOOHMLTBA, 06CATiB IXHbOTO CMOXMBAHHA Ta 3aCTOCYBaHHsA cnoco6iB KyniHapHOi 06-
pOOKM ANs 3HUXKEHHS BHYTPilWHbOTO ONPOMiHEHHsA. BMKOPMCTAaHO ririeHiyHi, aHaniTMyHi, MaTeMaTMKO-CTAaTUCTUYHI,
COLi0MIOriYyHi, MPOrpaMHO-TEXHONOMYHI METOAM AOCHiAKEHHS.
Pe3ynbTati 1 BACHOBKW. Bu3HauyeHo, L0 B KpaiHi Ta LOCNiAKYBaHMX 06NacTaxX Oifbl HiX yaBiYi 3MEHWKUANCS BUPOO-
HULTBO Ta CMOXMBAHHSA MONOKA i M'Aca Ta Maixe B NiBTOpa pa3a 3pocau — kaptoni. [lokasaHo, Wo B XapyyBaHHi Xu-
TeniB HabinbW pagioakTMBHO 3abpyaHeHux Teputopiit (P3T) YkpaiHu y BigmaneHuit nepiof NofonaHHA Hacnigkis
YopHOoOMNbCLKOT KaTacTpodu NepeBaxaioTb XapyoBi NPOAYKTM MiCLLEBOro BUPOOHULTBA i WMPOKO BXMUBAIOTLCA [UKO-
pocni Arogu Ta rpubu. EKonoro-ririeHiYyHMini MOHITOPWMHT XapyoBMX NpoAykTiB Ha P3T A0BOAMTL iCHYBaHHSA
BipOrifHOCT CMOXMBAHHS HACeNEeHHAM NPOAYKLUIT 3 MiABUIWEHUMMU PIBHAMU BMiCTy pafioakTUBHUX peyoBuH. Xuteni
P3T Xutomupcobkoi, Kniscbkoi it PiBHeHCbKOT obnacteit 06i3HaHi 3 MOXIMBICTIO 3a0pPYLHEHHA XapyoBOi NPOAYKLii
MicLLeBOro BMPOOHULTBA PaAioaKTUBHUMU PEYOBUHAMMU YOPHOOMILCHKOTO MOXOAKEHHS Ta CNOCOBAMMU 3HUMKEHHS iX
PiBHS WAAXOM KyniHapHOT 06POOKK. 3 METOI 3HUMKEHHS PiBHIB BHYTPilIHbOrO ONpoMiHeHHs xuteni P3T HeobOXiaHi
NPOJOBXEHHA 3[iICHEHHS arpoMeNiopaTMBHUX 3aX0/iB Ta MOHITOPUHT PaAioaKTUBHOTO 3a6pyAHEHHS CinbCbKorocno-
AapCbKOT Ta AMKOPOCNOT NPOAYKLii.
KnioyoBi cnoBa: pafioakTMBHO 3abpynHeHi TepuTOpii, paaioakTUBHe 3a6pyAHEHHSA NMPOLYKTIB XapyyBaHHs, CTaH Crno-
KMBAHHSA NPOLYKTIB XapyyBaHHSA.
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Foodstuff contamination and pattern of consumption by population
of foremost radioactively contaminated territories in Ukraine during
the remote period of the Chornobyl disaster clean-up

Objective. The goal of the study was to estimate, from the perspective and in terms of hygienic provisions, the
level of local food contamination by **’Cs and their pattern of consumption by residents of foremost radionu-
clide contaminated territories of Ukraine (Zhytomyr, Kyiv and Rivne oblasts) in the remote period of the
Chornobyl disaster.
Materials and methods. The article presents analytical data from the National Statistics Office of Ukraine con-
cerning production and consumption of agricultural products in the territories of foremost severe radioactive
contamination (TRC) i.e. Zhytomyr, Kyiv and Rivne oblasts (provinces). Data on levels of food contamination
(milk, meat, fruits and vegetables, wild mushrooms and berries) received from the regional radiological control
centers (RCC) and sanitary and epidemiological agencies/bureaus (SEA) were analyzed. According to results of
questionnaire survey of residents in TRC of investigated regions (oblasts) the public awareness of radioactive
contamination levels in local food production, their level of consumption and the use of cooking measures to
reduce internal dose were assayed. Analytical, mathematical, statistical, sociological, and software engineering
methods were applied.
Results and conclusions. It was found that in the country and in study areas as well there is more than a half
decrease of milk and meat production and consumption, and almost half times increased production of potato. It
was shown that locally produced food and wide use of wild berries and mushrooms are dominated in the diet of TRC
residents in the remote period after the Chornobyl disaster. Ecological and hygienic monitoring of foodstuffs in TRC
proves the probability of product consumption with high content of radioactive materials. Residents territories of
the foremost severe radioactive contamination in Zhytomyr, Kyiv and Rivne oblasts are aware about possible con-
tamination of locally produced food with substances of Chornobyl origin and about the ways to reduce the contam-
ination by means of cooking. In order to reduce the levels of possible internal exposure to radiation in population
of TRC the agricultural amelioration and monitoring of radioactive contamination of wild and agricultural products
should be continued.
Key words: territories of radioactive contamination, radioactive contamination of foodstuffs, pattern of food con-
sumption.
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BCTYII

B VYkpaiHi, 9K y Oynb-sIKiii KpaiHi CBiTY, COLIiaJIbHO-€KO-
HOMIiUHi Ta MOJITAYHI Herapa3au 3MiHIOIOTh KiJIbKICHI Ta
SKICHI TTOKa3HMKU XapuyyBaHHSI HaceleHHs. 3arajbHoO-
BiIOMO, IO Cepell YMHHMKIB, SIKi (DOPMYIOTh 3A0pPOB’SI
JIIOIVMHU, Ha XxapuyBaHHs npunagae 50—55 %. Panionanb-
He XapuyBaHHSI €KOJIOTIYHO 0e3[eYHUMU XapuOBUMU IIPO-
JyKTaMu cripusie (popMyBaHHIO 3J0POBOIO OpraHi3My Ta
31aTHOCTI AOr0 MPOTUAISITA BILIMBY HECIPUSITIUBUX (DaK-
TopiB. OCOOIMBO aKTyaJIbHO NMUTAHHS Oe3IMeYHOoro it 30a-
JIJAHCOBAHOI'O XapyyBaHHS CTOITh IIepea MeIIKaHIISIMU
pamioakTuBHO 3a0pynHeHux Teputopiit (P3T), ne Ha cy-
YaCcHOMY eTarli MOoJOoJlaHHsI Hac/inkiB aBapii Ha YopHo-
ounbebkii AEC OCHOBHUMIA BHECOK Y J03UM ONPOMiHEHHS
BHOCSITH IIPOAYKTH XapuyBaHHS MiCLIEBOTO BUPOOHUIITBA.

INTRODUCTION

In Ukraine as in any country worldwide the
socioeconomic and political problems alter
quantity and quality parameters of nutrition. It is
well known that among factors that shape a
human health the food accounts for 50—55 %.
Balanced nutrition and environmentally friendly
food promote physical health and its ability to
counteract the impact of unfavorable factors.
Issues of safe and balanced diet are especially
important for the TRC residents where in con-
temporary period of overcoming of the
Chornobyl disaster consequences the local food-
stuffs are the key source of contribution to radia-
tion doses.
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META

MeTtoro gochiigkeHHs Oyaa OLiHKa 3 Tiri€HIYHUX MO-
3ULIl piBHIB 3a0pyJHEHHS IIPOAYKTIB XapuyyBaHHS
MicueBoro noxomkeHHs '¥’Cs i craHy iX CIIOXMBaHHA
KUTESIMUA  HaWOINbII palioaKTUBHO 3a0pYIHEHUX
paitoHiB ZKutomupcbkoi, KniBcbkoi Ta PiBHEHCHKO1 00-
Jacteit YkpaiHu y BigganeHuid miepiop rmiciass YopHo-
OUJILCHKOI KaTacTpodu.

MATEPIAJIN TA METOJIUN TOCILIKEHHA

IIpu gocnimXeHHi CTPYKTypHd BUPOOHUILITBA Ta CIIOXU-
BaHHSI OCHOBHMX IIPOAYKTIB XapuyBaHHSI BUKOPUCTAHO
o(iuiitHi BumanHs JepxkaBHOI CITy>KOM CTaTUCTUKU YK-
painu [1-3]. Ixepenamu iHdopMallii 100 pakKTUIYHUX
PiBHIB 3a0pyIHEHHSI OKPEMUX IIPOAYKTIB XapuyyBaHHSI
MicueBoro BupooHuursa ¥’Cs cranu naHi myOtikaiiid,
PiBHeHCBhKOI Ta ZKUTOMMPCHKOI OOJIaCHUX CaHiTapHO-
enigeMioyiorivynux cayx6 (CEC) i ueHTpiB pagionoriu-
HOro KOHTpoa MiHarponomiTuku YkpaiHu. JIjis Bu3-
HayeHHs1 00i3HAHOCTI HaceJIeHHs III0A0 PiBHIB 3a0py/-
HEHHsI Xap4yoBMX IIPOAYKTIB MiCIIEBOIO BUPOOHMIITBA
pagioaKTUBHUMMU PEYOBUHAMM Ta OOCHTIB iXHBOTO CITO-
KMBaHHS B paMKax HAyKOBO-IOCIHigHOI podotu “Jlo-
CIIiIKeHHSI MeIUKO-aeMorpadiuHoi cuTyallii Ha pagio-
aKTUBHO 3a0pydHeHHUX BHacaigoK YopHOOUJIbCHKOI
KaTacTpodu TepuTopisax YKpaiHU y BiggaleHUH Tepiof
3a HacJliikaMHu COLliaJbHO-€KOHOMIYHOIO BiIpOJKEH-
HS Ta po3pobOKa peKoMeHIalliil Mo 30epeKeHHIO 310-
poB’sa moctpaxnanux” (HHLIPM, Ne nepxpeecrtpariii
01120002405; nayk. kep. M. I. OMenbsiHelb) OyJ10 TIpo-
BEICHO COIIiOJIOTiYHe OMUTYBAaHHS (aHKETYBaHHS) TIpa-
1Ie31aTHOTO HACeJIEHHS 30H rapaHTOBAHOI'O JOOPOBiJIb-
HOTO BIiZICEJIEHHS Ta ITOCWIEHOTO pPamiOeKOJOTIYHOTO
KOHTPOJIIO, M0 SIKOTO METOJOM BMITaJIKOBOTO BimOOpY
OyJ10 3aJlydeHO XUTeaiB 68 HaceleHUX NMyHKTIB 2KuTo-
mupcbkoi, KuiBcbkoi Ta PiBHEeHCHKOI o0yacTeii (yehoro
oruTaHo 440 oci0). BukopucTtaHo riri€HiuyHi, aHaIiTAY-
Hi, COLIOJIOTiYHi, MaTeMaTUKO-CTaTUCTUYHI Ta MpPOr-
PaMHO-TEXHOJIOTIYHI METOAU TOCTiAKEHHSI.

PE3VJIBTATU TA OBTOBOPEHHA

Binomo, 1o Ha naHuii yac [4—7] ocHOBHA YacTMHA 103U
JIOTATKOBOIO OIPOMiHEHHSI HACEJICHHs, sSIKe IIPOXUBAE
Ha P3T miBHiyHOro perioHy YkpaiHu, oOyMoBieHa
BHYTPIIIIHIM OMPOMIHEHHSIM 3a PaxXyHOK PaJiOaKTUBHO
3a0pyAHEHUX XapyoOBUX MPOAYKTIB (MOJIOKO, M’SCO,
KapToTLIs Ta iH.).

AHaJi3 craHy BUPOOHUIITBA CiJIbCBKOTIOCIIOIAPChKOI
MPOAYKILi CBiTYUTH, 110 B KpaiHi BiA3HAYalOThCS Hera-
TUBHI TEHACHILLi1 3 BUPOOHULITBOM i CHOXKMBAHHSIM OCHOB-
HUX TIPONYKTiB XapuyBaHHs. ¥ 2012 p. mopiBHSHO 3 1990
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OBJECTIVE

The goal of the study was to estimate, from
hygienic position, the level of local food contam-
ination by '3’Cs and their pattern of consumption
by residents of foremost radionuclide contaminat-
ed territories of Ukraine (Zhytomyr, Kyiv and
Rivne oblasts) in the remote period of the
Chornobyl disater.

MATERIALS AND METHODS

Official publications of the National Statistics
Office of Ukraine were the data source for evalua-
tion of production structure and consumption pat-
terns of basic/essential foodstuffs [1—3]. Sources
of information on actual levels of '¥’Cs contamina-
tion of certain locally produced foodstuffs were
received from publications of sanitary and epi-
demiological agencies/burecaus and radiological
control centers of Ministry of Agrarian Policy in
Rivne and Zhytomyr oblasts. A sociological survey
(questionnaire) of the working population of zone
of guaranteed voluntary resettlement and zone of
the strengthened radioecological control was car-
ried out to assay the awareness about radioactive
contamination levels of locally produced food-
stuffs and the level of consumption within the
research project “Research of medico-demo-
graphic situation in the radioactive contaminated
territories in Ukraine suffered by the Chornobyl
disaster during the remote period and the effects of
socio-economic recovery, development of recom-
mendations for health preservation of affected”
(NNCRM, Ne of state registration 0112U002405;
sciences supervisor Omelyanets M.I.). The 68
resettlements of Zhytomyr, Kyiv and Rivne oblasts
(total interviewed 440 people) were randomly
selected for survey. Analytical, sociological, math-
ematical, statistical and software engineering
methods were applied.

RESULTS AND DISCUSSION

It is known that currently [4—7] that the main part
of additional radiation dose in the TRC population
of the northern regions in Ukraine is resulted from
internal irradiation due to radioactively contami-
nated food (milk, meat, potatoes, etc.).

Analysis of agricultural production structure
shows the negative trends in production and con-
sumption of basic foodstuffs. Production of all
kinds meat products (slaughtering weight) has
decreased in 2012 vs. in 1990 almost twofold (from
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p. 00csirM BUpOOHMLTBA M’sica BCiX BUIIB Yy BCiX KaTe-
ropisix rocnogapcts (y 3a0iliHill Maci) 3MEHILIMIMCS Maii-
ke B 2 pa3u (34 357,8 tuc. Ty 1990 p. no 2 209,6 Tuc. Ty
2012 p.), B Kuromupchkiii 0os1. —y 3,2 paza (3 158,8 tuc.
Ty 1990 p. mo 50,3 Tuc. Ty 2012 p.), y PiBHeHCBKilt —y 2,1
paza (3 116,6 Tuc. Ty 1990 p. 10 56,2 tuc. T 8 2012 p.).

[TopiBHsHO 3 1990 p. B ycix mocmimkyBaHUX 00JIaCTsIX
3HAYHO 3MEHIITUIOCS BUPOOHUIITBO Ta CIIOXKMBAHHS MO-
JIoKa Ta M’sica Ha oJHy oco0y (puc. 1 ta 2). Hanpuknan,
y 1990 p. Ha ogHY 0co0y Oy10 BUpoOeHo M’sica B Ku-
TOMUpPCHKiit 0071. 104,2 kT, PiBHeHCHKI 001. — 99,1 KT,
Vkpaini — 84,0 k1, To y 2012 p., BignosigHo, 39,6; 48,6;
48,5 K. 3MEHIIIEHO TaKOX i BAPOOHUIITBO MOJIOKA: Y 2,2;
1,9 Ta 1,7 pasa, BianoBigHo.

HarowmicTth 3pociio BUpoOHUIITBO KapTorwii (puc. 3). Y
1990—2012 pp. y PiBHeHchKiil obyacti BoHO B 1,8—2,3
paza, a B ZKutomupcheKiit ooi. y 1,9—2,1 paza nepeBu-
LLIYBaJIO BiAIOBiAHI MOKAa3HUKU MO YKpaiHi.

4357.8 thousand tons in 1990 to 2209.6 thousand
tons in 2012) in general and in particular in
Zhytomyr oblast — 3.2 times (from 158.8 thou-
sand tons in 1990 to 50.3 thousand tons in 2012),
on Rivne oblast — 2.1 times (from 116.6 thousand
tons in 1990 to 56.2 thousand tons in 2012).

Production and consumption of milk and meat
(Figures 1, 2) decreased significantly since 1990 in
all studied rayons. For example, in 1990 104.2 kg of
meat were produced per capita in Zhytomyr oblast,
99.1 kg in Rivne oblast, and 84.0 kg totally in
Ukraine, whereas in 2012 — 39.6, 48.6, 48.5 kg
respectively. Cut-back of milk production occurred
alsoi.e.in 2.2, 1.9 and 1.7 times, respectively.

At the same time there is an increase in potato pro-
duction (Figure 3), as in 1990—2012 in Rivne oblast
it exceeded the average value in Ukraine in 1.8—2.3
times, and in Zhytomyr oblast in 1.9—2.1 times.
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1990
mmm KwniBcbka obnactb/Kyiv oblast

1995 2000

mmm YkpaiHa/Ukraine

2005
mmm PiBHeHcbka o6nactb/Rivne oblast

2010 2012

Xutomunpcbka obnactb/Zhytomyr oblast

PucyHoK 1. Bupo6HuuTtBo M'aca Bcix BUAiB B YKpaiHi, JKutomupcbkin, KuiBcbKiit Ta PiBHeHCbKin o6nactax,

1990-2012 pp., Kr/ocoby. xkepeno: [1, c. 177].

Figure 1. Production of meat of all kinds in Ukraine as a whole and in Zhytomyr, Kyiv and Rivne oblasts,

1990-2012 period, kg/person. Source: [1, p. 177].

Kr/ocoby
kg/person

1990

1995 2000 2005 2010 2012

mmmm Kuniecbka obnactb/Kyiv oblast
BN YkpaiHa/Ukraine

mmmm PiBHeHcbKka obnactb/Rivne oblast

Xutomupcbka obnactb/Zhytomyr oblast

PucyHoOK 2. Bupo6Huureo monoka B YkpaiHi, JKutomupcokinn, KuiBcbkiint Ta PiBHeHcbKiln o6nactax, 1990-
2012 pp., Kr/ocoby. xkepeno: [1, c. 301].

Figure 2. Production of milk in Ukraine as a whole and in Zhytomyr, Kyiv and Rivne oblasts, 1990-
2012 period, kg/person. Source: [1, p. 301].
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PucyHoK 3. Bupo6Huureo Kaptonni B YkpaiHi, Jutomupcokiin, Kuiecbkit Ta PiBHeHcbKil o6nactax, 1990-

2012 pp., Kr/ocoby. xkepeno: [2, c. 177].

Figure 3. Production of potato in Ukraine as a whole and in Zhytomyr, Kyiv and Rivne oblasts, 1990-

2012 period, kg/person. Source: [2, c. 177].

ITo3UTUBHUM € Te, 1110 B OCTaHHI IT’SITh POKiB BiA3Haua-
JIOCSI 3pOCTaHHSI BUPOOHUILITBA MPOAYKIIil TBAPMHHULITBA
(tabn. 1). Bungarkom Oyna Kutomupchka o0JacTh, Ae
MaJio Miclie 3MeHIIeHHSI BUPOOHMIITBA MoJIoKa Ha 0,8 %.

3rigHo 3 naHuMu Jlep>KaBHO1 Cy>KOM CTaTUCTUKU YK-
paiHu, y CTPYKTYpi BUpOOHUMLITBA CLILCbKOIOCHOAAPCH-
KOI MpOAyKIIil 3MEHIIYETHCS KiJbKICTh KOJEKTUBHMX
TOCITOAAPCTB i 3pocTae — iHmuBiAyaabHuX. Ao B 1990
p. B YKpaiHi yacTka BUpOOJIECHUX B iHAUBiIyalbHUX TOC-
nogapcTBax Mosioka Ta M’sica ckiagana 24,01 28,9 %, to
B 2012 p. — 78,0 Ta 42,5 %, BinnoBinHO. Y HaWOLIbII
palioaKTUBHO 3a0pyIHEHUX OO0JACTSIX MepeBUILECHHS
3arajJibHOACPKAaBHUX 3HAUYeHb BUPOOHUIITBA Xap4yOBOI
OpOoAyKLil B iHAMBiAyaJlbHUX rOCIlogapcTBax OyJIO Iiie
OinbiI BUpa3HuM. Y 2KUToMupchKiil Ta PiBHEHCBKIIT 00-
Jmactax 'y 2012 p. B iHAIMBiayaJTbHUX rOCIIOgAPCTBAX OYIIO
otpumaHo 82,3 ta 72,1 % Bin ychOro BUpOOHMITBA M’sIca
i 82,7 ta 88,3 % — momoxa (y 1990 p., BizmosizHo, 33,4
ta 41,8 % i 33,4 Ta 40 %). 13 couiabHO-€KOHOMIYHOI

Ta6nuusa 1

There is a favorable trend of an increase in live-
stock production in the last five years (Table 1)
except in Zhytomyr oblast, where a decrease in
milk production by 0.8 % was accounted.

According to the National Statistics Office of
Ukraine, there is a rundown of collective farms
share and growth of individual ones in the struc-
ture of agricultural production. There were 24.0 %
and 28.9 % of milk and meat produced on individ-
ual farms in Ukraine in 1990 whereas 78.0 % and
42.5 % in 2012 respectively. There was also the
excess of food production at individual farms in
the most heavily contaminated areas vs. national
values. In Zhytomyr and Rivne oblasts during 2012
the 82.3 and 72.1 % of the total meat products and
82.7 and 88.3 % of milk were received from indi-
vidual households (33.4 % and 41.8 %, 33.4 and
40 % respectively in 1990). From socioeconomic
point of view this is a positive phenomenon, but

Bupo6HMUTBO M'Aca Ta MonoKa B utomupcbkin, KuiBcbKiih Ta PiBHeHcbKil o6nactax y 2009 i 2012 pp.

Ixepeno: [3].
Table 1

Production of meat and milk in Zhytomyr, Kyiv and Rivne oblasts in 2009 and 2012. Source: [3].

O6nacTb M’aco (y 3a0iiiHiit Ba3i) Monoko, TMC. T
Oblast Meat (slaughtering weight) Milk, th. tons

2009 p. 2012 p. 2009 p. 2012 p.
KuiBcbka 205,9 2274 475,8 476,3
Kyiv
Xutommpceka 442 50,3 602,4 594,9
Zhytomyr
PiBHeHCbka 49,8 40,5 448,0 4426
Rivne
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TOYKHU 30Dy 1I€ SIBUILIE € TTO3UTUBHUM, ajie B Paaiooriv-
HOMY — HEraTMBHHMM, OCKUJIbKM 3HAQYHO 30iJbLIyBalo
noTpely B METOPaTUBHUX 3aX0aX IJIsl OTPUMAHHS YKC-
TOI CiTbCHKOTOCTIOAAPCHKOT TIPOAYKIIii Ta 3axomax Mpo-
TUPATiallifHOTO 3aXUCTY HACEJEeHHS.

O. I. OyroBumM [8], I. M. HoboThKOM i cmiBaBT. [9],
B. B. Bacmrenko i crriBaBr. [ 10] Bu3HaueHo, 1110 B OCTaH-
Hi poku 45 % 003U BHYTPIIIHHOTO OMPOMiHEHHSI Hace-
JIeHHs, sike npoxuBae Ha P3T Ykpainu, opmyeTbes 3a
PaXyHOK CIIOKMBAaHHS MoJioKa, 30 % — IMKOPOCIMX IpU-
6iB Ta srin, 8 % — M’sca, 1o 6 % — oBouiB Ta Kaproruti. Ha
P3T MoHiTOpUHT MPOAYKTIB XapyyBaHHSI MiCLIEBOTO BU-
POOHUIITBA € 0OOB’SI3KOBUM 3aXOJ0OM MPOTUPaIialliifHOro
3axUCTy HacesaeHHs1. HaBeaeHi Bule JaHi MiaTBepaXKyIOTh
HEOOXiAHICTh MOCUJIEHHSI PagioJoriYyHOIO KOHTPOIO 3a
MPOAYKIIi€I0, 110 BUPOOJISETLCS B MIPUBATHOMY CEKTOPI,
OCKIJIbKM 00CSTH il BAPOOHUIITBA B OCTAaHHI POKM 301JTb-
mytotbest. HatoMicTs, sk 3a naHumu 001 CEC, Tak i IeHT-
PiB palliojIOriyHOIO0 KOHTPOJIIO, OOCST JOCiIXEHb ITPO-
JIYKTiB Xap4yBaHHSI Ha BMICT pagiOHYKJIiAiB Ma€ TeHIEH-
Lito A0 3MeHIIeHHs. s mpukiany, B Tab1. 2 HaBeAeHO
naHi PiBHeHcbKo1 001CEC 3a 2009—2012 pp. no pagioak-
TUBHO 3a0pyIHEHUX pailoHax. BoHU cBiguaTh mpo 3HauHe
KOJIMBAHHSI KiJIbKOCTI JOCTiIXKYBaHUX MPo0 SIK 3a HaliMe-
HYBaHHSIMUW XapyoBOI MPOIYKILii, TaK i 3a TEPUTOPIIMU Ta
pokamu. Hampuknan, y 2009 p. y Bomomnmupenbkomy
patioHi nepeBipeHo 911 mpo6 momoka, 1 895 — oBoUiB i
dpykTiB, 60 — M’sica i M’sgiconpoaykTiB, CapHEHCHKOMY,
BignoBigHo, 26, 324 i 32. ¥ 2012 p. B PoKUTHiBCbKOMY

Ta6nauusa 2

from principles of radiation protection it is an
unfavorable trend, as it requires intensification of
melioration arrangements to receive the safe agri-
cultural products and application of activities on
radiological protection.

According to O. Dutov [8], G. Chobotko et al. [9]
and V. Vasylenko et al. [10] the 45 % of main con-
tribution to internal exposure doses of TRC popu-
lation in Ukraine in recent years was from milk,
30% mushrooms and berries, 8 % from meat, and
6 % from vegetables and potatoes. Monitoring of
local food production in TRC is obligatory mea-
sure of radiation protection. The foregoing data
confirm the need to improve the radiological con-
trol of products manufactured in private agricul-
tural sector, as the amount of production increased
in recent years. Instead, according to the SEA and
RCC the scope of laboratory testing of foodstuffs
for radionuclide content tends to decrease. For
example, the SEA data from six TRC in Rivne
oblast for 2009—2012 period is shown in Table 2.
Significant fluctuations in the number of samples
with respect to the kind of food and the territories
for years are obvious. For example, there were 911
samples of milk, 1895 of fruits and vegetables, 60
of meat and meat products tested in 2009 in
Volodymyrets region and 26, 324 and 32 in Sarny
rayon, respectively. A 2.4-fold decrease in amount
of milk sampling in Rokitny region, a 1.6 times of

KinbKicTb focnigykeHb NpoAyKTiB xapyyBaHHA Ha BMicT 3'Cs y pagioakTUBHO 3a6pyaHeHUX pailoHax PiBHEHCbKOT

o6nacri, 2009-2012 pp. kepeno: [2, c. 363].
Table 2

Amount of foodstuffs testing on 3’Cs content in the radioactively contaminated regions of Rivne oblast,

2009-2012 period. Source: [2, p. 363].

Paiion Monoko iHavBigyanbHOro ceKkropy OBoui, ¢ppykTH M’saco, m’ssiconpoaykTu

Region Milk from individual sector Vegetables, fruits Meat and meat products
2009 p. 2010 p. 2011 p. 2012p. 2009 p. 2010p. 2011 p. 2012p. 2009 p. 2010p. 2011 p. 2012 p.

BepesHiBCbKMuif 357 187 209 231 251 308 300 39 34 44 40

Berezna

BonoaumupeLibkuii 911 646 642 730 1895 2256 2205 1985 60 27 13 13

Volodymyrets

[ly6poBuLbKuiA 594 473 520 595 130 251 110 51 28 27 25

Dubrovichy

3apiyHeHChbKMin 425 378 423 380 297 335 238 40 29 27 30

Zarichne

PokuTHiBCbKMIA 620 328 257 260 465 488 453 17 15 16 17

Rokitny

CapHeHcbKuit 26 23 32 35 324 278 198 32 41 51 43

Sarny

131 =&
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paifoHi nmopiBHsHO 3 2009 p. y 2,4 pa3a, B CapHEHCHKOMY
paiioHi y 1,6 pa3za 3MEHIIMINCS KUTBKOCTI JOCIIIKYBaHUX
npo0b MoJIoKa, OBOUiB Ta (PpyKTiB, y Bomogumupelibkomy
paiioHi y 4,6 pa3za — M’sica i M’ICONPOAYKTIB. 3a 1Ii pOKU1
KUTBKiCTh JOCITIIKYBaHUX MPOO MOJIOKa, M’sica i M SICOII-
PONYKTIiB 3pocia juiie Ha 35 % B CapHeHCHKOMY paiioHi,
0BOYIB Ta ¢pyKTiB Ha 19,5 % — B bepe3HiBcbKOMY.
AHaJi3 mKxepen JiTepaTypu, CTAaTUCTUUHUX MaTepiasliB
Ta 3BiTiB 110710 BU3HaUYeHHs Ha P3T piBHIB 3a0pyTHEHHS
Xap4yOBUX IPOJIYKTiB MiCLIEBOIO BUPOOHULITBA CBiTUUTh,
10 B JOCHIIXYyBaHUX OOJIaCTIX y IicasiaBapiiHUA
nepion BimOyJI0Cs 3HMXKEHHS iXHiX piBHiB. AJie BiA3Ha-
YalThCs MEeBHi TepUTOPiaibHi 0COOIMBOCTI HAKOTTUYEH-
Hs palioHYKIIiIiB y Mexax obOsiacteil Ta paiioHiB. s
MpUKIIamy, B Tabn. 3 Ta 4 HaBeAeHO maHi PiBHeHCBHKOI
00 CEC 3a 2009—2012 pp. 111010 HEBIAIOBIIHOCTI IIPO-
IYKTiB XapyyBaHHS MiCIIEBOr0 BUPOOHUITBA (MOJIOKO,
0BOYi, (QPYKTH, M'SICO Ta M'SICOIIPOAYKTH) i TUKOPOCIUX
rpu6iB Ta srig Bumoram JP-2006 mono smicty ¥7Cs no
BCiX palioaKTUBHO 3a0pyIHEHUX paiioHaX 00JIACTi.
Haii6inpr 3a0pyaHeHO0 MPOMYKIlisi TBRAPUHHUIITBA i
POCIMHHUIITBA OyJia B iHIAMBiIyaTbHUX TOCTIOJAPCTBAX
PokuTHiBChKOrO paitoHy. B HboMy nepeBUILIEHHSI PiBHIB
3a0pyIHEHHS BUIIE JOIMYCTUMUX PiBHIB 3 Ti€I0 UM iHIIIOIO0
4acTOTOI OYJIO y BCiX MpoOax MOHITOPMHTOBUX Xapyo-
BUX TpoaykTiB. B bepe3HiBCcbKOMY pailoHi HEBiAIOBiA-
HICTb IIp00 HOpMAaTUBaM BUSIBJICHO TiIbKU B 3pa3Kax M-
Kopocaux rpu6iB Ta B 2010 p. — B arogax, y Bonogumu-
peribKoMy i CapHEHChKOMY palioHaX — MOJIOL iHAWBITY-

Ta6auua 3

fruits and vegetables in Sarny region and a 4.6
times of meat and meat products in Volodymyrets
region in 2012 vs. in 2009. During the relevant
period the scope of of milk, meat and meat product
samples increased for 35 % only in Sarny region
and of fruits and vegetables for 19.5 % in Berezna
region.

Review of literary sources, statistical data and
reports on studies of contamination of locally pro-
duced foodstuffs on TRC indicate the decrease of
contamination levels in studied oblasts within the
post-accident period. There are however certain
territorial differences of radionuclide accumulation
within oblasts and regions. For example, data from
Rivne SEA for the 2009—2012 period shown in
Tables 3 and 4 indicate that foodstuffs of local pro-
duction (milk, vegetables, fruits, meat and meat
products) both with wild mushrooms and berries
which did not meet the normative requirements for
the 7Cs content in all regions of oblasts of TRC.

The most contaminated products of animal and
plant farming were found in individual farms of
Rokitny regions where the excessive contamina-
tion over the permissible levels was found with
varying frequency in all samples of monitored
food. In Berezna region the mismatch of samples
were found only in mushroom of and in 2010 in
the wild berries, in Volodymyrets and Sarny
regions in milk from individual farming and in wild

Nutoma Bara HesignosigHocti Bmicty *7Cs y npogyKTax xapyyBaHHA PafioakTUBHO 3a6pyaHeHMX panoHis
PiBHeHCbKOT 06nacTti, 2009-2012 pp., %. Axepeno: [6, c. 363].

Table 3

Share of inconsistency of 3’Cs content in foodstuffs from radioactively contaminated regions of Rivne oblast,

2009-2012 period, %. Source: [6, p. 363].

PaitoH Monoko iHauBIAYyanbHOro CeKTopy OBoui, ppykTH M’aco, m’ssiconpoaykTu

Region Milk from individual sector Vegetables, fruits Meat and meat products
2009 p. 2010p. 2011 p. 2012p. 2009 p. 2010p. 2011 p. 2012p. 2009 p. 2010p. 2011 p. 2012 p.

BepesHiBCbKMif 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0

Berezna

BonoaumupeLibkuii 10,0 12,1 9,3 11,4 0,0 0,0 0,0 0,0 0,0 0,0 0,0

Volodymyrets

[ly6poBuLIbKIiA 8,2 41 54 8,3 2,3 0,4 0,2 0,0 0,0 0,0 0,0

Dubrovichy

3apiyHeHCbKMiA 11,5 48 57 49 0,0 0,0 0,0 0,0 0,0 74 6,2

Zarichne

PokuUTHIBCbKMIA 37,6 451 40,5 40,8 1,9 10,4 3,3 1,2 59 40,0 18,7 19,1

Rokitny

CapHeHcbkuii 3,8 13,1 94 14,1 0,0 0,0 0,0 0,0 0,0 0,0 0,0

Sarny
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Mutoma Bara HesignoeigHocti BmicTy 37Cs y aukopocnux rpubax Ta Aroaax pagioakTUBHO 3a6pyaHeHUX
paitoHiB PiBHeHcbKoi o6nacTi, 2009-2012 pp., %. xxepeno: [6, C. 363].

Table 4

Share of inconsistency of 3’Cs content in mushrooms and berries from radioactively contaminated regions of

Rivne oblast, 2009-2012 period, %. Source: [6, p. 363].

PaitoH F'pnbun gukopocni Aroam aukopocni
Region Forest mushrooms Forest berries

2009 p. 2010 p. 2011 p. 2012 p. 2009 p. 2010 p. 2011 p. 2012 p.
BepeaHicbkuii 20,0 41,6 18,4 21,2 0,0 17,9 0,0 0,0
Berezna
BonoaumupeLibkuii 25,0 63,6 20,6 25,1 6,2 14,7 43 6,0
Volodymyrets
[lyGpoBuLbkuit 83,3 0,0* 100,0 83,3 0,0 0,0* 62,5 2,4
Dubrovichy
3apiYHeHChbKuit 20,0 9,1 28,6 9,1 5,0 8,4 17,9 4,0
Zarichne
PokuUTHIBCbKMIA 62,5 76,0 63,6 63,8 50 15,6 6,4 58
Rokitny
CapHeHcbKuin 56,2 66,6 95,0 56,2 28,6 50,0 33,3 29,0
Sarny

Mpumitka. 0,0* — gocnimkeHHs He MPOBOAUANCS
Note. 0,0* — no research was conducted

aJIbHOTO CEKTOpY, AMKOPOCIMX rpubax Ta sgrogax, y Hyo-
POBUILILKOMY pailoHi — MOJIOL iHAMBiAyaJIbHOIO CEKTO-
py, oBoyax i ppykrax (kpim 2010 p.), TMKOpOCTNX rprbax
ta srogax (2011, 2012 pp.), B 3apiuHEeHCHKOMY paiioHi —
MOJIOLIi, AMKOPOCINX IpUbax Ta sirofgax, M’sici Ta M’ SICOTI-
poayktax (kpim 2009, 2010 pp.).

Oco0IMBICTIO 3aKOHOMIABCTBA YKpaiHM 1IOAO TTOI0IaH-
Hs HacainkiB aBapii Ha YAEC y micnsipanstHCbKUIiA Tiepion
CTaJl0 3aKpillJICHHs TIpaBa HACeJeHHSI MaTh JOCTYI 10
nyoiyHoi iHdopMalil om0 3a0pyaAHEHHST JTOBKIJLIS
IIISIXOM iH(GOpPMyBaHHS yciMa AOCTYITHUMHM 3aco0aMu
(TenebavyeHHs1, pamio, Tpeca Toio). ToMy 111 BU3HAUEH-
HSI CyJacHOTO PiBHSI OOi3HAHOCTI HaceJIeHHS IIOoAo 3a0-
PYAHEHHS MPOAYKTIB XapuyBaHHS (SIK BUPOLLEHUX Y iHIU-
BiIyaJIbHUX TOCIIOZAPCTBAX, TaK i BAPOCIINX B JIicax) i CIIo-
CO0iB 3HIKEHHSI IXHBOTO 3a0pYIHEHHSI IIUISIXOM KyJIiHap-
HO1 00pOOKM HaMU OYJI0 ITPOBEACHO OMUTYBAHHSI JKUTEiB
P3T 2Kutomupcbkoi, KuiBcbkoi Ta PiBHEeHCHKO1 001acTeid.

Pesynbratn cBimuath (puc. 4), 1m0 HalKpalie XKUTei
P3T o6i3HaHi 111010 piBHIB pagioaKTUBHOTO 3a0pyIHEH-
HSI JUKOpOCINX IpubiB (92,6 %), arix (88,5 %) ta Mosio-
Ka (82,0 %), ta menie — kpym (24,0 %), xni6a (32,0 %)
iMeny (50 %).

He3Baxaroun Ha 00i3HaHICTh 1110JJ0 MOXJIMBUX BUCO-
KUX piBHIB 3a0pyaHeHHs AapiB Jicy, 23,6 % xwuteni P3T
MOCTiiHO Ta 26,6 % 4YacTKOBO BXMBAIOTh JIUKOPOCi
rpubu, 44,9 ta 29,2 % — yopuuuro, 33,7 ta 25,8 % — cy-

mushrooms and berries, in Dubrovichy region in
milk from individual farming and in fruits and veg-
etables (except in 2010) and in wild mushrooms
and berries (2011, 2012), in Zarichne region in
milk, wild mushrooms and berries, meat and meat
products (except in 2009, 2010).

The guaranteed right for population to have an
access to the public information concerning the
environmental pollution levels by all appropriate
media i.e. television, radio, newspapers, etc. is im-
manent to the Ukrainian national legislation in
overcoming the consequences of the Chornobyl
accident in the post-Soviet period. Therefore, we
conducted a survey of TRC population in Zhytomyr,
Kyivand Rivne oblasts to determine the current level
of awareness about the foodstuff contamination (of
both private farms and wild origin) and ways to
reduce the food pollution by means of cooking.

The survey results show (Figure 4) that TRC res-
idents have the best awareness about the radioactive
contamination of mushrooms (92.6 %), fruits (88.5
%) and milk (82.0 %), and worst of all of cereals
(24.0 %), bread (32.0 %) and honey (50.0 %).

Despite the awareness of possible high levels of
forest foods contamination the 23.6 % of TRC res-
idents constantly and 26.6 % occasionally use local
mushrooms, 44.9 and 29.2% — wineberries, 33.7
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rpubu nicosi/forest mushrooms
aroau nicosi/forest berries
oBoui/vegetables
kapTonns/potato

pu6ba/fish

M’'sico/meat

mosoko /milk

0 20

1
100%

PucyHoK 4. Noingopmosanictb utenie P3T woao cyyacHux pieHiB 3a6pyaHEeHHA NPOAYKTIB XapuyBaHHA, %

Figure 4. Awareness of TRC population about the foodstuffs contamination, %

HUL, 8,4 ta 7,9 % — nicosuii mex, 3,6 Ta 3,6% — m0Xu-
HY, BiIIIOBiTHO.

IMoxazano, mo maiitke Bci (99,0 %) xuren P3T 3Ha-
IOTh i 3aCTOCOBYIOTh Pi3HOMAaHITHI CITOCOOU KYJIiHapHOI
00pOOKM 111 3HMKEHHSI BMICTy PaJiOHYKIidiB y Xap-
YOBIill TPOAYKIIii, Y TOMY YMCJIi: MUTTSI OBOYIB i (PPYKTiB
(98,5 %), ouuiieHHs1 oBOoYiB Bin Mmkipku (97,3 %),
3pizaHHs rojiBok (92,1 %) Toio.

BUCHOBKUA

1. PiBeHb i CTpyKTypa Cy4yacHOTO XapuyyBaHHSI KWTEJiB
HaWOUIBII PalioaKTUBHO 3a0pYyIHEHMX TEpUTOpiid YK-
paiHM y BiggajeHuii Iepio moaoJaHHs HaciakiB YopHo-
OMITECHKOI KaTacTpodt 00yMOBITIOIOTECST 3pOCTAHHIM 00-
CSTIB BJIACHOTO BUPOOHUIITBA CiJIbCHKOTOCIIOJAPCHKOI
NpoayKilii. B ocTaHHI poKM OUIBIIICTH XUTEJIB pagioak-
TUBHO 3a0pyIHEHUX TEPUTOPIl Y CBOEMY palliOHi Xap4uy-
BaHHS TTOCTIMHO CHOXMBAIOTh AUKOPOCIi AITOAX Ta TpUOM.
2. PagianiiiHO-TirieHiYHMI T MOHITOPUHT XapuOBUX MPOIYK-
TiB Ha HAOLIBII 3a0pYTHEHUX BHACTiIOK YOPHOOMITECHKOI
KaracTpodu TepUTOPIsIX CBITUUTD IIPO 11Ie iCHyI0Ue 3a0py/I-
HEHH$I TIPOAYKTIB XapuyBaHHSI MiCLIEBOTO MOXOMXKEHHS
13Cs i MOXJTMBICTb CIIOXKWBAHHS HACEICHHSIM MPOAYKIIl 3
MiABUIIEHUMHU PiBHSIMU BMiCTY paliOaKTUBHUX PEYOBHH.
3. XKureni HaibinbII pagioaKTUBHO 3a0pyaHEHUX
parioHiB ZKutomupcbkoi, KuiBcbkoi Ta PiBHEHCHKOI 00-
JIacTel JOCTaTHLO 00i3HAHI 3 MOKJIMBICTIO 3a0pyIHEHHS
XapyoBOi MPOAYKIIii MiCIIEBOrO BUPOOHUIITBA pajlioak-
TUBHUMU PEYOBUHAMU YOPHOOWIHLCHKOTO MOXOKEHHS
Ta Croco0aMM 1X 3HUKEHHSI B Hild.

4. 3 MeTOI0 3HWXKEHHS PiBHIB BHYTPILLIHHOTO OITPOMiHEHHS
JKUTENIB pallioaKTUBHO 3a0pyTHEHNX TEPUTOPiii HEOOXiTHi
TMOAAJTbIIE TIPOJOBXEHHS PalioJOTiYHOTO KOHTPOJTIO TApiB
JIiCy Ta CiIbCbKOrOCHOAapChKOl MPOAYKIIil, 110 BUPOO-
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and 25.8 % — strawberries, 8.4 and 7.9 % — forest
honey, 3.6 and 3.6 % — blueberries, respectively.

Is was shown that almost all (99.0 %) TRC resi-
dents know and use various methods of cooking to
reduce the radionuclide content in food products,
such as: cleaning fruits and vegetables (98.5 %),
cleaning vegetables from the skin (97.3 %), root
plant topping (92.1 %).

CONCLUSIONS

1. Level and structure of contemporary nutrition
of residents of the most severely contaminated
areas of Ukraine in the remote period of the Chor-
nobyl accident consequences overcoming is
defined by the increase of their own agricultural
food production. In recent years the majority of
TRC residents consume wild berries and mush-
rooms regularly.

2. Results of the radiation-hygienic monitoring of
foodstuffs on the most severely contaminated ter-
ritories of Ukraine prove the probability of product
consumption with high levels of '¥’Cs contamina-
tion and the possible consumption of food prod-
ucts with high content of radioactive substances.
3. Residents of the most severely contaminated
areas of Zhytomyr, Kyiv and Rivne oblasts are
aware of possibility of locally produced food con-
tamination by radioactive compounds of Chor-
nobyl origin and available ways of their reduc-
tion.

4. In order to reduce the levels of internal radia-
tion exposure in population of TRC the radiolog-
ical control of wild forest products and agricul-
tural products produced in the individual house-
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JISETbCS HAM B iHIMBiTyaJIbHUX TOCTIOAAPCTBAX i 3MiCHEH-
Hs1 3aXO[IiB MPOTHUpadialliiHOro 3axUCTy B obOcsrax, BCTa-
HOBJIEHUX YMHHUM HalliOHATbHUM 3aKOHO/IABCTBOM.
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holds should be continued both with implemen-
tation of measures on radiation protection at a
scope defined by the current national legislation.
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