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Industrial effluents are often used to grow crops, including vegetables. Wastewaters contain not
only organic matter and other nutrients but also heavy metals, which contribute to soil pollution and
their further accumulation in vegetables. For this reason, a laboratory experiment was performed
to assess zinc accumulation and translocation in the following chain: industrial effluents — soil —
parts of radish (Raphanus sativus L.). The industrial effluents contained zinc in a concentration
similar to its maximum permissible level in irrigation water (Effluent 1) and about 40 times higher
than the established level (Effluent 2). Zinc concentrations in effluents, soil, and radish were
determined by inductively coupled plasma optical emission spectrometry. The contamination factor,
bioconcentration factor, translocation factor, and estimated daily intake of zinc were calculated. The
antioxidant activity and the phenol content in radish biomass were also determined. The levels of
zinc in different parts of radish ranged between 37.76 and 588 mg/kg dry weight and followed the
order: non-edible roots of radish > leaves > edible roots. Zinc content in the edible and non-edible
parts of radish irrigated with Effluent 2 was up to 5 times higher than the maximum permissible
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value of 117 mg/kg dry weight established by the Ministry of Health of the Russian Federation.
The values of bioconcentration factors varied from 0.33 to 2.44 for radish roots, and the maximum
bioaccumulation capacity was revealed for the control plants. According to this work, the values
of the estimated daily intake of zinc were lower than the safe daily dietary intake established for
zinc by the World Health Organization.

[TpoMblisIeHHEIE CTOYHBIE BOIBl HacTO HCIIOJB3YIOTCS /IS BBIPALMBAHHUS CEJIbCKOXO3SIHCTBEH-
HBIX KYJbTYD, B TOM 4HcJe oBollell. CTOUHble BOABI COAEPKAT HE TONbKO OPraHHYecKHe U ApYyTHe
TNHTaTe/bHblE BEIEeCTBa, HO M TsXKeJble MeTas/bl, KOTOPble 3arps3HAIOT MOYBBl U HaKalJHBAOTCS
B OBOIAX. B CBsI3W ¢ 3THUM OblI NPOBeeH JaGopaTOPHBIH SKCIIEPUMEHT 110 OLeHKe HAKOIJIEHHS U
TPaHC/IOKALMK LIHHKA B LIEMH MPOMbILIJIEHHbIE CTOKH — [I04Ba — YacTH penuca (Raphanus sativus L.).
B npoMbllJIeHHBIX CTOKAX LMHK COAEPKaJCsl B KOHLEHTPAUMAX, OJU3KUX K €ro MpelesbHO JAOINy-
CTHMOMY YPOBHIO B BOJie AJIst opolleHHs (CTOK 1) u mpuMepHo B 40 pa3 npeBbILIAIONIMX YCTaHOB-
JIeHHbIH ypoBeHb (cTOK 2). KOHLEHTpalHio LHHKA B CTOUHBIX BOAAX, [OYBE M PELHCE OMNpPeesIsih
METOLOM ONTHYECKOH SMHCCHOHHON CIIEKTPOMETPHH C HHAYKTHBHO-CBSI3aHHOH I1a3Moi. PaccunTaHbl
KO3(P(PULIMEHT 3arpsisHeHHs, (pakTop OMOKOHLEHTPAUMH, (PaKTOP TPAHCJIOKALMH M MpeAnoJaraemMoe
exeJlHeBHOe MoTpeb/eHHe LMHKA € pefucoM. TakxKe ompele/ssii aHTHOKCHUIAHTHYK aKTHBHOCTb
U colep:kaHHe (eHOJa B OHOMacce pefuca. YPOBHM LMHKA B PasHBIX YacTaAX peluca BapbHpPOBa-
auck oT 37,76 mo 588 Mr/Kr cyxoro Beca W pacrosiarajuch B CJAEAYIOLIEM MOPsiIKe: HeCheloGHbIE
KODHH Deluca > JUCTbs > cbefloOHble KOpHH. ColepxaHMe LMHKAa B CbeJOOHBIX M HeChbeJOOHBIX
YacTX pelnca, OPOIIAeMBIX CTOKOM 2, IO 5 pa3 MpeBHIIIAN0 NpelesbHO JONYCTHMYIO BEJHUMHY
117 mr/kr cyxoro Beca, ycTaHOBJeHHYI0 MuHHUCTEPCTBOM 31paBooxpaHenust Poccuiickoit Penepa-
uud. 3HaueHuss KO3(PPUUUEHTOB OHOKOHLEHTpauuu BapbupoBainch oT 0,33 mo 2,44 nas kopHei
penuca, a MakCHMaJbHas OHOAKKYMYJISILHOHHAS CIIOCOOHOCTD BbisIBJI€HA Y KOHTPOJbHBIX PaCTEHHH.
CorslacHO IaHHOMY 9KCIIePHMEHTY 3HaueHHs! pacdeTHOI'0 CyTOYHOTr0 NMOTPeOJIeH s LIMHKA ObIIN HUXKe,
yeM Ge30IacHoe exkeJHEeBHOe NoTpeb/eHHe LMHKA C MUILeH, yCTaHOBJNeHHOe 15 LHMHKa BceMupHo#
opraHysanyei 31paBoOXpaHeHHsI.
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