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AHHoTanusi. B 1aboparopHOM 3KCTIepUMEHTE HCClIeJOBaHa CIIOCOOHOCTh TPEX BUIOB OapeHIIEBOMOPCKHX
MAaKpOBOIOPOCIEH HAKAIINBATH TEXHOTCHHbIE paanoHyKiuasl *'Cs, “Co u Zn 13 MOpPCKO# BOIIBI IPH OJIHA-
KOBBIX YCIOBHSX Cpe/ibl. AKTYaJbHOCTD 3THX UCCIICNOBAaHUH 00YCIIOBICHA HATHYMEM MOTCHIUATBHBIX HCTOY-
HHUKOB PaIiOaKTHBHOTO 3arps3HEeHHs Ha mobepekbe KobCKoro momyocTpoBa U pacTylIuM HHTEPECOM K MpH-
MEHEHHIO MOPCKHX BOIOPOCIEH B pa3iyHbIX chepax, Kacaroluxcs )Ku3HeooeceueHus Hacenenust. Jlabopa-
TOPHBIC AKCIIEPUMEHTHI MOKA3aJH, YTO PAAUOHYKIH/IBI CBA3BIBAIOTCS ¢ TKAHAMH Bogopociei. dykycol Fucus
vesiculosus u F. serratus nornomarot n3 Bojs! ot 23 1o 100 %, kpacusie Bogopocnu Palmaria palmata — ot 25
10 97 % noGaBIeHHOI aKTHBHOCTH paHOHYKINI0B. CpenHsis yaenbHas akTuBHOCTh °Co 1 ®Zn B hyKycoBBIX
BOJIOPOCIISX JIOCTHIVIA PABHOBECHOTO 3HAYCHHMS Ha BTOPBIC M TPEThH CYTKHU IKCMO3UIMH, a '¥'Cs aKKyMyIHpo-
BAJICSI PACTCHHSAMH JI0 KOHI[A dKcriepruMeHTa. JKu3HecrnocoOHOCTh U (DYHKIHOHATbHAS AKTUBHOCTh PACTCHHI
B TCUCHHE OIBITA TOJTBEPIKAANach BBICOKUM yYPOBHEM (DOTOCHHTE3a M YBEIMYCHHEM OMOMACCHI TAIIOMOB
(byKyca B SKCIIEPUMEHTAIBHBIX COCYJaX U KOHTPOJBHBIX Tpynmnax. B xoze uccnenoBanus Takke Obuia BbISIB-
JIeHa BO3MOXKHOCTB mortomieHus n30tornos *’Cs, “Co u ¥Zn snubrnoHTaMH BOAOPOCICH, @ TAKKE OTMEPLINMHU
YACTUI[AMH PAacTeHUil. MakcuMasbHass HHTCHCHBHOCTD MOTIOIICHUS H30TOIIOB BOJOPOCIIAME HAaOFOanach B
nepBbIe CyTKH dKcnepuMenTa. Hanbonee addhexruBHo pactenus Hakammieany u3 Boasl “Co u “Zn. [Tornoe-
HHE PAJUOHYKIHIOB TaJIOMaMU OypbIX U KPACHBIX BOJOPOCICH-MaKpO(QHUTOB B MOPCKO# BOJIC MMPOTEKALT MO
onHOMY MexaHu3Mmy. OOcy)aaeTcss BO3MOXKHOCTh MMPUMEHEHHsI BOAOPOCICH A UTOpeMeTualiy mpy aBa-
PHHHBIX cOpOCax PaJnOAKTUBHBIX OTXOOB B MOpE.

KuarwueBble ciioBa: Bogopocin-makpodutsl, bapeniieBo mope, *’Cs, ©°Co, %Zn, Guocopbiusi.

BIOSORPTION OF RADIONUCLIDES "'Cs, °Co and “Zn
IN SEAWATER BY THREE SPECIES OF BARENTS LITTORAL ALGAE

LS. Usyagina’, N.S. Ivanova', G.V. Ilyin!,
Academician RAS G.G. Matishov" % G.M. Voskoboinikov',
D.V. Pugovkin', D.O. Salakhov'

Abstract. The ability of three species of Barents Sea macroalgae to accumulate technogenic radionuclides
¥7Cs, °Co 1 %Zn from seawater under the same environmental conditions was studied in a laboratory experiment.
The relevance of these studies is due to the presence of potential sources of radioactive contamination on the
coast of the Kola Peninsula and the growing interest in the use of seaweed in various areas related to the
livelihoods of the population. Laboratory experiments have shown that radionuclides bind to algae tissues.

! MypmaHcKkuii Mopckoit Gromnorndeckuit nHCTUTYT Poccuiickoit akagemun Hayk (Murmansk Marine Biological Institute of the Russian
Academy of Sciences, Murmansk, Russian Federation), Poccuiickas ®@enepanus, 183010, . Mypmanck, yin. Baagumupckas, 17, e-mail:
usjagina@mmbi.info

2 MenepanbHblil McchemnoBareabekuii eHtp FOxHbIM HayuHbIi 1eHTp Poccuiickoii akanemun Hayk (Federal Research Centre the
Southern Scientific Centre of the Russian Academy of Sciences, Rostov-on-Don, Russian Federation), Poccuiickas ®enepanus, 344006,
. PoctoB-Ha-/lony, np. Yexosa, 41

HAYKA IOTA POCCHUM 2025 Tom21 Ne4



52

N.C. YCATUHA u np.

Fucuses Fucus vesiculosus and F. serratus absorb from 23 to 100%, Palmaria palmata red algae — from 25
to 97% of the added activity of radionuclides from the water. The average specific activity of °Co and *Zn
in fucus algae reached an equilibrium value on the 2" and 3™ days of exposure, and '’Cs was accumulated
by plants until the end of the experiment. The viability and functional activity of plants during the experiment
was confirmed by a high level of photosynthetic activity and an increase in the biomass of fucus thallomas
in experimental vessels and control groups. The study also revealed the possibility of absorption of isotopes
37Cs, %°Co and ®Zn by algae epibionts, as well as dead plant particles. The maximum intensity of isotope
absorption by algae was observed on the first day of the experiment. The plants accumulated ®°Co and *Zn
from water most efficiently. The absorption of radionuclides by brown and red algac-macrophytes in seawater
proceeds by one mechanism. The possibility of using algae for phytoremediation during emergency discharges
of radioactive waste into the sea is shown.

Keywords: macrophyte algae, Barents Sea, *’Cs, ®°Co, %Zn, biosorption.
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