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BIIVINB 3AJII3O-TEKCAIHIAHO®EPATY KAJIIIO HA HAJIXO/’KEHHSA
TA BUBEJEHHS **'Cs 3 OPTAHI3MY KAPACS CPIBJISICTOTIO
(CARASSIUS GIBELIO BLOCH)

Y nabopaTtopHHX aKBapiyMHHUX €KCIIEPUMEHTaX MpH TeMIiepaTypi Boau 24 + 2 °C BUBYaBCs BILUTUB PI3ZHOTO BMICTY B
kopmi 0, 0,01, 0,025, 0,05, 0,1 i1 % 3amizo-rekcaunianodepary kaiito (KFCF - KFe[Fe(CN)s]) Ha HagxomKkeHHs Ta
BuBeienns *’Cs 3 opramismy kapacs cpibnscroro (Carassius gibelio Bloch). B sikocti 6a30Boro kopmy 3 pizHUM
BMicToMm KFCF Oyno BukKopuCcTaHO POMHUCIOBHIA KOPM AJIsl KOpOrnoBHX pubd dipmu «CKaispis» 3 po3MipoM IpaHys
3 MM, mo Mmictuth 30 % Oinka, 10 % xupy, 3 % wmitkoBuan Ta Bitamiau A, D3, E i C. llloxHs mpoTsATOM TOAWHU
(15:00-16:00) mricte pub 3aranpHO Macow mpubam3Ho 120T y KOKHOMY 3 miecTH 27-TITPOBHX akBapiymiB
orpumyBanu 1 r kopmy 3 Bmictom KFCF Bing 0 mo 1 %, mio Binnmosigano coxkuBanuio 0,8—80 mr KFCF Ha 1 kr %wuBOi
macu. XpoHiuHe HaaxomkeHHs 3'Cs y puOy 3abesmedyBaiu depes IojeHHe roxyBaHHs o 9:00 kopmom «Nutra
Olympic» (1,5 mm) y kinbkocti 0,200 + 0,005 r (19 = 2 Bx-106 "), 3a6pyaaenum *¥'Cs i3 aktuszicTio 94 £ 5 Br-r.

s BusHAaueHHs akTUBHOCTI '*’Cs y KOKHIH OKpeMili pubi Ta B TPy 1O MIiCTh 0COOMH, pub 3 KOXKHOTO aKkBapiyma
nomimany B eMHicth Mapinemuti (1 11) i3 «4icTOI0» BO/IOK. 3arainbHy Macy Boau aoBoawmwd a0 500 r s BUMiproBaHHS
omuieli pubu ab6o mo 1000r mis rpymu i3 Iectd puO, 100 3a0e3MEUYUTH KOPEKTHI YMOBH [UIS JCTEKTYBaHHS
pajioakTuBHOCTI. Bumiprosanns axtusHocTi ¥’Cs nposogumu npotsrom 600-1000 ¢ Ha CHMHTHIAIIHHOMY ramMma-
cnekrpomerpi (CET-05, Vkpaina). Hanpukinii ekcriepuMeHTy TPHXKUTTEBI BHMiproBaHHs aktuBHoOcTi ¥'Cs B pu6i
IyOJTIoBaJIiCsl BUMIPIOBaHHSIMU ITpo0 puOYW Ha HAIIBIPOBIIHUKOBOMY raMMa-CIEKTPOMETDI.

Ipotsrom 60 1i6 eKCIEPUMEHTy CIIOCTEepiramocss MOHOTOHHe 36inbmenns macu pu6 (0,03-0,05r-mo6a™) 6e3
cratuctuyHo 3Hauymoro BiumBy KFCF y xopmi (0-1 %). BcranoBmeHo, mo 3actocyBanHs KFCF y kopmax
NPU3BOJUTE JIO CTATHCTUYHO JOCTOBIPHOTO 3MEHIIEHHS HaaxomkenHs ¥'Cs y puOy. Pamionoriuna edexTHBHICTH
3actocyBanHs KFCF 3poctae 31 30inbIeHHsM H0or0o BMiCTY B KOpMi i focsirae potsarom 60 1i6 makcumymy — 2,1 1 3,5
pasza npu konnenrpauii 0,1 i 1 % KFCF, mo y3romkyeTbest 3 paHilie OTpUMaHUMH pe3ysibTaTaMi. [ BU3HAuCHHS
panmionorigyaoi e(heKTUBHOCTI KOHTP3axoay Oyio MPOBEACHO CTaTUCTUYHY OOpPOOKY eKCIIepHMEHTATbHHX HaHWuX. Y
LJTOMY, pazionoriyHa eeKTUBHICTh BUKOpHCTaHHS KopMmy, skuit MictuB 0,1 1 1 % KFCF 06yna nocuts BHCOKOIO i
craHoBuna 8 Ta 16 pasiB mpu JOCATHEHHi cTanioHapHoro pisus Bmicty ¥'Cs y pu6i. Kopm i3 Bmictom 0,01-0,05 %
KFCF maB HaiimeH1y pajionoriuny epekTuBHicTh — 3—6 pasis.

Byno miaTBepaKeHO BUCHOBOK HAIIMX IMOMEPEIHIX MOCTIIKEHD PO Te, IO Ha BiAMIHY BiJ CCaBI[iB, 3aCTOCYBaHHS
KFCF y xopw™i it pu0 MpHU3BOAXTH 10 HE3HAYHOT'O 3MEHILICHHS LIBHKOCTI BCMOKTYBaHHS Paiole3iio y IUTyHKOBO-
KHIIKOBOMY TpakTi pub (1,3—1,7 pa3a), ane npu bOMy CYTTEBO 3MEHIIYE MEepioj] HOro HaIliBBUBEJICHHS 3 OpPraHi3My 10
20-30 ni6.

3arajgoM eKkCHepuMeHT NO0Ka3aB, 110 BUKOpUcTaHHs kopMy i3 BMicToM 0,1 i 1 % KFCF € edexTnBHUM i1 BiZTHOCHO
HEIOPOTHM KOHTP3aX0/I0M JIIs 3MeHIIEHHs 3a0pyanenns *3'Cs pub.

Kniouosi crnosa: ¥'Cs, rexcaniano(epar, KOHTp3axis, paaioakTuBHe 3a0pyaHeHHs, BepiiHchka asyp, picHOBOHA
puba, GpaxTop 3MEHIIEHHS, 3aJi30-TeKcaniaHo(epaT Kaliko.

V. Kashparov!*, S. Levchuk?, [Yu. Khomutinin]!,

D. Kondratiuk?, M. Zhurba!, D. M. Holiaka!

L Ukrainian Institute of Agricultural Radiology,
National University of Life and Environmental Sciences of Ukraine, Kyiv, Ukraine
2 Drevlianskyi Nature Reserve, Narodychi, Ukraine

*Corresponding author: kashparov@nubip.edu.ua
THE EFFECT OF POTASSIUM FERRIC HEXACYANOFERRATE
ON THE INTAKE AND EXCRETION OF ¥¥Cs
FROM THE SILVER CARP (CARASSIUS GIBELI10)

The influence of different concentrations (0, 0.01, 0.025, 0.05, 0.1 and 1 %) of potassium ferric hexacyanoferrate
(KFCF - KFe[Fe(CN)g]) in the feed on the intake and excretion of ¥Cs the body of silver Prussian carp (Carassius
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gibelio) was studied in laboratory aquarium experiments at a water temperature of 24 + 2 °C. Industrial feed for carp
fish containing 30 % protein, 10 % fat, 3 % fiber, and vitamins A, D3, E, and C from the company “Scalaria” with a
granule size of 3 mm was used as a base for the production of feed with different KFCF contents. Every day at 3 p.m.,
six fish with a total mass of about 120 g in each of six aquariums consumed 1 g of feed with 0 - 1 % KFCF, which
corresponds to the consumption of 0.8 - 80 mg KFCF per 1 kg of live weight of fish. Chronic intake of *¥Cs in fish was
carried out by feeding the fish daily at 9:00 a.m. 0.200 + 0.005 g of Nutra Olympic 1.5 mm feed (19 + 2 Bq-day™),
which was contaminated with *¥’Cs (94 + 5 Bq-g ™).

Measurement of the *¥’Cs activity in each live individual fish and in six fish together from each aquarium was
carried out for 600 - 1000 s on a scintillation gamma spectrometer (SEG-05, Ukraine). Fish were placed in a Marinelli
container (1 L) with “clean” water, and the total mass of which was adjusted to 500 g (for one fish) or 1000 g (for a
group of six fish). At the end of the experiment, in vivo measurements of ¥Cs activity in fish were duplicated by
measurements of fish samples on a semiconductor gamma spectrometer.

During the 60 days of the experiment, a monotonic increase in fish mass (0.03 - 0.05 g-day') without a statistically
significant effect of KFCF in the feed (0 - 1 %) was observed. It was established that the use of KFCF in feed leads to a
statistically significant decrease in the intake of **’Cs in fish. The radiological efficiency of KFCF application increases
by increasing its concentration in the feed and reaches a maximum of 2.1 and 3.5 times within 60 days at concentrations
of 0.1 and 1 % KFCF, respectively. The result is consistent with our previous findings. Statistical processing of the
experimental data showed that, in general, the radiological efficiency of using feed containing 0.1 and 1% KFCF was
quite high and amounted to 8 and 16 times when reaching a stationary level of *’Cs contamination of fish. Feed
containing 0.01 - 0.05 % KFCF had the lowest radiological efficiency, 3 - 6 times.

The conclusions of our previous studies confirmed that, unlike mammals, the use of KFCF in fish feed leads to a
slight decrease in the rate of absorption of radiocesium in the gastrointestinal tract of fish (1.3 - 1.7 times), but at the
same time, significantly reduces its biological half-life in the body to 20 - 30 days.

Overall, the experiment showed that the use of feed containing 0.1 and 1 % KFCF is an effective and relatively
inexpensive countermeasure to reduce *¥Cs contamination of fish.

Keywords: ¥Cs, hexacyanoferrate, countermeasure, activity, Prussian blue, radioactive contamination, freshwater
fish, reduction factor, potassium ferric hexacyanoferrate.
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