[Mucema B QUAS. 2026. T. 23, Ne 1(264). C.55-56

PATMOBHOJIOTI M, 9KOJIOTUA U AJEPHAS MEIULIMHA

COPPER AND NICKEL ACCUMULATION
AND TRANSLOCATION IN LEAFY VEGETABLES
IRRIGATED WITH METAL-CONTAINING
EFFLUENTS

A. Kravtsova®!, I. Zinicovscaia > 2, A. Peshkova ™3, L. Cepoi®*,
T. Chiriac®®, L. Rudi®5
“Joint Institute for Nuclear Research, Dubna, 141980, Russia
® Department of Nuclear Physics, Horia Hulubei National Institute for R&D in Physics and
Nuclear Engineering, Magurele, 077125, Romania
¢ Doctoral School of Natural Sciences, Moldova State University, Chisinau, MD-2009, Moldova
? Institute of Microbiology and Biotechnology, Technical University of Moldova, Chisinau,
MD-2028, Moldova

The laboratory experiment was performed to assess the accumulation and translocation of
Cu and Ni in aerial and underground parts of lettuce (Lactuca sativa), green onion (Allium
fistulosum L.), arugula (Eruca vesicaria) and chard (Beta vulgaris var. cicla) irrigated with metal-
containing effluents and to evaluate the potential health risks associated with the consumption of
wastewater-irrigated vegetables. The highest Cu content was found in the edible parts of lettuce
((8.34+1.24) mg/kg) and chard ((9.79+0.27) mg/kg). Arugula ((16.84+2.21) mg/kg) and lettuce
((24.1 £ 5.34) mg/kg) exhibited the highest Ni content. The highest bioaccumulation factors for
Cu (1.0) and Ni (1.5) were determined in chard and lettuce, respectively. Overall, the studied leafy
vegetables showed a low capacity for Cu and Ni translocation to the above-ground parts, with
the highest translocation factor determined in arugula (0.7 — Ni) and in lettuce (0.8 — Cu). The
effect of the effluents on pigment composition and antioxidant activity varied significantly among
plant species. Onion showed an ability to enhance antioxidant protection by increasing phenols
synthesis. In contrast, chard manifested high sensitivity for Cu and Ni, which was expressed in a
decrease in both pigments and antioxidant activity. The estimated daily intake values for Ni and Cu
through vegetable consumption were found to be one to two orders of magnitude lower than the
recommended dietary requirements for adults (1.0 mg/day for Ni and 2-3 mg/day for Cu).

Hakonsenue u tpancmokauus Cu u Ni B Haj3eMHBIX M MOA3eMHBIX uyacTsix canara (Lactuca
sativa), 3eneHoro ayka (Allium fistulosum L.), pykkoasl (Eruca vesicaria) w manrosbia (Beta
vulgaris var. cicla), opoliaeMbeIX CTOYHBIMH BOJAMH, CONEPXKAIIUME METaJJIbl, ObIIM H3yUYeHH B Ja-
GopatopHoM 3KcrepruMmeHTe. TakKe ObIIH OLlEHEHBl MOTEHIHAJbHbIE PUCKH /sl 3M0POBbsl YeJOBe-
Ka, CBsI3aHHBIE C ymoTpeGJeHHeM B IHILY OBOILEH, OPOIIAeMBIX CTOYHBLIMHM BogaMH. MakcHMasib-
Hoe conepxkanue Cu oOHapy»eHO B CheloOHBIX YacTsx canata ((8,34 £ 1,24) mr/kr) W MaHroJb-
na ((9,79 £ 0,27) mr/kr), a Ni — B pykkose ((16,8 £ 2,21) mr/kr) u canare ((24,1 & 5,34) mr/kr).
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Camble BbicoKHe Koa(duuueHTsl 6noakkymyasiund Cu (1,0) u Ni (1,5) onpenesieHsl aisi MaHrosbaa
W cajara COOTBETCTBEHHO. B 1le/loM H3y4eHHBIE JIMCTOBblE OBOLIM [10Ka3a/jHd HU3KYIO CIIOCOOHOCTB
K TpaHcokanuu Cu u Ni B Haj3eMHble 4acTH, IPH 3TOM HAHOOMBIINE KO3(POULHUEHT TPaHCIOKALHUN
6b11 06HapyKeH y pykkoabl (0,7 — Ni) u canara (0,8 — Cu). BinsiHue cTOYHBIX BOL HA MUIMEHTHBIH
COCTaB U AaHTHOKCHIAHTHYIO aKTUBHOCTb 3HAUUTE/IBHO Pa3/H4aNoCh y Pa3HbIX BUAOB pacTeHui. s
JIyKa BBISIBJIEHA CMOCOOHOCTb YCHJIMBATh aHTHOKCHAAHTHYIO 3ALIUTY 32 CUET yBeJUYeHHs CHHTe3a
(heHONIOB. MaHro/b], HalPOTHB, XapaKTepU30BaJICs BBICOKOH uyBCTBUTesbHOCTBIO K Cu 1 Ni, uro
0Tpakasocb B CHHXKEHHH KOJIMYECTBA MUTMEHTHOH M aHTHOKCHAAHTHOH aKTHUBHOCTH. PaccuuTaHHBIE
3HaueHus cyrouHoro norpebsenus Ni u Cu ¢ oBollaMH, OpoLIaeMBIMH CTOUHBIMH BOLAMH, ObLIM Ha
OJIMH-1BA MOPsIIKA HUKE PEKOMEHIYeMbIX CYyTOYHBIX HOPM 3THX MeTaJloB 15 B3pocbix (1,0 Mr/cyT
nast Ni u 2-3 mr/cyt past Cu).
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