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BJIMUAHMUE ITOJIMITUHJIEHOBBIX IIVIEHOK

C METAJVIOCOAEPKAIIUMHU OKCOPA3JIAI'TAEMBIMUA
JOBABKAMMU HA KUCJIOTHOCTbD ITOYBbI U AKTUBHOCTD
®EPMEHTOB KJIACCA OKCHUJAOPEJAYKTA3

E. B. BOPOBBEBAY, A. A. TIOIIOB?®

Tomenbekuii rocynapeTBenHblii ynusepcuter umenn ®. Ckopunbl, yi1. Coserckas, 104, 246028, r. ['omens, Benapych
PucTutyt GMoXxuMuUUecKoit ¢pusuku umenu H. M. Dmanysns PAH (MBX® PAH), ya. Kocbiruna, 4, 119334, r. Mocksa, Poccus
SPoccuiickuii sxoHoMHueckuii yausepcuter umenn . B. Ilnexanosa, CTpeMsiHHbI nep., 36, 115054, r. Mocksa, Poccust

Lenv pabomvl — GblsIGUMb UBMEHEHUS AKMUGHOCU OKCUOOPEOYKMAZHbIX (DepMeHmo8 no4gul (no-
JUPEHONOKCUOA3bL U NEPOKCUOA3bL), A MAKICEe USMEHEHUE YPOBHS €€ KUCIOMHOCMU N0 8030elicmeuem
IKCNEPUMEHMATLHO20 3A2PAZHEHUs. NOIUIMUTEHOBBIMU NIEHKAMU C MEMALIOCO0EPACAUUMU OKCOPA3NA-
2aembviMu 006a8KaAMU.

Ilposeden modenvbHblil IKCnepUMeHmM NPOOONICUMENLHOCTIIbIO 8 Mecsayes no UCKYCCMEEHHOMY 3d-
2PA3HEHUIO NOYBbI NOAUIMULEHOBLIMU NIEHKAMU C OKCOPA3NAZAeMbIMU 000ABKAMU, COOEPAHCAUUMU Op-
eanudeckue ciabvie aHMUOKCUOAnmyl (MUMOHHASL U ACKOPOUHOBASL KUCLOMDbL) U OUCNEPCHble Memdalibl
nepeMeHHOU 6aleHmHocmu (Meob, Jcene3o, Yyunk). 110 okoHyanuu SKCnepuUMenma 8 nAeHKax ommedensl
CMPYKMYpHbLE USMEHEHUs, KOMOPble YKA3bl8AION HA PA3GUMUE OKUCIUMENbHbIX U 0eCMPYKMUGHBIX NPO-
yeccos 8 NOIUMEPHOL Mampuye.

Tokazano, ymo 6HeceHue IKCNEPUMEHMANIBHBIX OKCOPA3La2AeMblX NIEHOK 8 NOY8Y NPUBELO K CHUICE-
HUIO OKUCTUMENbHO-80CCMAHOBUMENbHO20 NOMEHYUANA NOYEGCHHBIX GbINSNCEK U YMEHbULCHUIO 2UOPOIUMU-
YeCKOUl KUCLOMHOCIU HOYEbL, Npu 3mom pH 600HbIX 6bimsidiceKx noue 00CMOBEPHO He UBMEHUNIOCh. Ycmanos-
JIEHO, YMO AKMUGHOCHb NOYBEHHBIX (DEPMENNO8 OKA3ANACH YPE3GbINAUHO 80CHPUUMUUBOU K NPUCYMCMEUIO
HONUIMUNEHOBBIX NAEHOK ¢ OKCO00baskamu 6 nouse. Tax, akmueHOCmMb NEPOKCUOA3bL MAKCUMALLHO CHUINCA-
nacw 6 4,7 pas, akmusnocms hepmenma noaughenonokcuoasvl — 6 3,8 pas. Buviseneno, umo xkiouesyio pois 8
2MOM npoyecce ucspaem Memaii, cooepaicawuticss 8 okcooovaske. llonyyennvie Oanuvie cGUOEMENbCNEYIOM
0 He2amueHOM GIUSHUU OKCOPA3NASAEMbIX NOJUIMULEHOBBIX NIEHOK HA XUMUYECKOe COCMOsHUe U OU0I02U-
yeckue Ce0UCMea nousbl, NOOYEPKUBAs HeOOX00UMOCb OdlibHelue20 usyueHus dp@exmos okcobuopasia-
2aeMblX MAMEPUAIO8 HA IKOL02UHECKUE CUCTNEMDL.
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The aim of the work is to identify changes in the activity of soil oxidoreductase enzymes (polyphenol ox-
idase and peroxidase), as well as changes in its acidity level under the influence of experimental contamina-
tion by polyethylene films with metal-containing oxodegradable additives.

A model experiment lasting eight months was conducted to simulate artificial contamination of soil with
polyethylene films containing oxo-degradable additives comprising organic weak antioxidants (citric and
ascorbic acids) and dispersed metals of variable valence (copper, iron, zinc). At the end of the experiment,
structural changes were noted in the films indicating the development of oxidative and destructive processes
within the polymer matrix.

The study has shown that introducing experimental oxo-degradable films into soil leads to a reduction
in the redox potential (ORP) of soil leachates and a decrease in soil hydrolytic acidity, whereas no signifi-
cant changes were observed in the pH of soil water extracts. The activity of soil enzymes proved to be ex-
tremely sensitive to the presence of polyethylene films containing oxo-additives in the soil. Specifically, pe-
roxidase activity decreased by 4.7-fold, and polyphenol oxidase activity reduced by 3.8-fold. It was
determined that the metal present in the oxo-additive plays a crucial role in these processes. Consequently,
the experiment demonstrated the adverse effect of oxo-degradable polyethylene films on both the chemical
composition and biological activity of soil, thereby underscoring the need for additional studies investigating
the influence of oxobiodegradable materials on ecosystems.

Keywords: polyethylene, soil pollution, oxo-additives, metals of variable valency, soil enzyme activity, polyphenol

oxidase, peroxidase, soil redox potential, hydrolytic acidity.
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