NONNMEPHBIE MATEPUAJIbI U TEXHONOI N T.11 (2025), Ne3, 80-87

DOI: 10.32864/polymmattech-2025-11-3-80-87
VK 678.742.2:[544.475:582.28]:546.47

BJAUAHUE JUCIIEPCHOTI'O HIUHKA HA TEPMOOKHNCJ/JIEHHUE
IHOJUITUJIEHA, UTHTUBUPOBAHHOI'O DKCTPAKTAMMU
TPYTOBOI'O I'PUBA

E. B. BOPOBLEBA*

I'omenbckuit rocynapcTBeHHbIH yHUBepcuTeT nMeHn ®. Cxopunsl, yi. Coerckas, 104, 246028, r. I'omens, benapycs

Lenv pabomvl — uccredogamse @usiHue OUCHEPCHO20 YUHKA HA MEPMOOKUCTUMENbHYIO CIOUKOCHb N0~
JIUIMUTEHA, COOePHCaALYe20 IKCMPAKmbvl mpymogozo spuba Fomitopsis pinicola (mpymosux oxaiimaénmbiil).

Cocmag sxcmpakmos onpeoensiiu Memooom 2azoxpomamo-macc-cnekmpomempuu (I'X-MC). Vcma-
HOBJIEHO, UMO 8ce IKCMPAKMbL COOePHCANM BbICOKUE KOHYEHMPAYUU A30MCO0EPHCAUUX APOMAMULECKUX CO-
eOUHEeHUll — (ppacmenmos MeranuHo8,; ayemoHoBbLl U IMULAYEMAMHbIL IKCMPAKMbl OONOIHUMENLHO 060~
2auenbl MepneHouoaml, d OSMAHONbHLIL IKCMPAKM XAPAKMepUusyemcsi NOSbIUUEHHbIM COOEPICAHUEM
KapboHosvix Kuciom. B ycnosusix pacmeopa uonst Zn** 63aumooeiicmayiom ¢ KOMROHEHMAMU AYemoOHO8020
U IMUNAYEMamHo20 IKCMPAKMos, 4mo ConpogoHcoaemcs OamoxpoMuviMu cosueamu 8 Y®D-cnekmpax
(22 Hm u 30 M coomeemcemeento); 0N IMAHOILHOLO IKCMPAKMA MAKUE USMEHEHUS MUHUMATbHDL.

THonusmunenogvie NAEHKU U32OMABAUBANU MEeMOOOM mepmonpeccosanus. OKucienue nieHox nposo-
ounu npu 150 °C. CmeneHnv oKUCieHUs OYeHUBAAU NO UHMEHCUBHOCMU NOAocbl nocroujenus 1720 cm™’
6 UK-cnexmpax, coomeemcmsyroweii Ko1eOaHusm KapOOHUIbHbIX PYNN, d OKUCTUMENbHYI0 CHOUKOCHb —
10 BPOOOIHCUNENBHOCTU UHOYKYUOHHO20 nepuoda okucienus (UI10). Yemanosneno, umo smuiayemamabiii
u ayemonogulii skcmpaxmul F. pinicola nposenarom evipasicenHyro aHMuoKCUOAHMHYIO AKIMUBHOCHb 8 CO-
cmase nonusmunenosvix naénox: U0 ysenuuusaemes coomeemcmeerno 00 32 u u 60 u. Ilpu smom ucnons-
308aHUe IKCMPAKMO8 puba 6 Kavecmsee aHMUOKCUOAHMO8 He YCIMPAHsen KAmaiumuieckoe GusHue UoHO8
Memannog Ha npoyecc oxucinenus. /lobasnenue 1% Zn cruscaem npodoadxcumenvrocms UIIO npumepro
6 1,5 pasa xax o1 HemMoOUDUYUPOBAHHBIX NIEHOK, MAK U 015 NIEHOK, COOePICAUUX IKCmpakmel. B obpas-
yax ¢ smanonvhuim dkempakmom F. pinicola dobasrenue 1% Zn npueooum k ewé 6onee 8bipazceHHoMy co-
kpawenuto UIIO (8 1,75 pasa), umo MONCHO 0OBIACHUMb BLICOKUM COOEPICAHUEM KAPOOHOBLIX KUCAOM 6 CO-
cmase sKkcmMpaxma. mu coeOUuHeHUs: KAMaiu3upyom npoyeccvl OKUCIEHUS NOAUIMUNEHA U CNOCOOCMEYIOm
nepexooy YuHKa 8 UOHHYIO hOpMY, YCUNUBASL €20 NPOOKCUOAHMHOE Oelicmaue.

KaioueBble ci10Ba: MOJMATHICH, HHAYKIIMOHHBINA TIepro okucieHus, Fomitopsis pinicola, merabonuTel, katamus
OKHCJIEHWs, 6aTOXPOMHBII CIIBHT, IIMHK, aHTHOKCHIAHTHAS AKTHBHOCTH, KapOOHOBBIE KUCIIOTHI.
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THE EFFECT OF DISPERSED ZINC ON THE THERMAL OXIDATION
OF POLYETHYLENE INHIBITED BY BRACKET FUNGUS EXTRACTS

E. V. VOROBYOVA*
Francisk Skorina Gomel State University, Sovetskaya St., 104, 246028, Gomel, Belarus

The aim of this study is to investigate the effect of dispersed zinc on the thermo-oxidative stability of
polyethylene containing extracts of the polypore fungus Fomitopsis pinicola.

The composition of the extracts was determined by gas-chromatography—mass-spectrometry. It has been
established that all extracts contain high concentrations of nitrogen-containing aromatic compounds—
melanin fragments. The acetone and ethyl acetate extracts are additionally enriched with terpenoids, while
the ethanol extract is characterized by an elevated content of carboxylic acids. In solution, Zn** ions interact-
ed with components of the acetone and ethyl acetate extracts, resulting in bathochromic shifts in the UV spectra
(22 and 30 nm, respectively), whereas the ethanol extract showed minimal changes.

Polyethylene films were prepared by thermal pressing. Oxidation was conducted at 150 °C. The degree
of oxidation was assessed by the intensity of the absorption band at 1720cm™ in the IR spectra,
corresponding to the vibrations of carbonyl groups, while oxidative stability was evaluated by the duration of
the oxidation induction period (OIP). It was found that the ethyl acetate and acetone extracts of F. pinicola
exhibit pronounced antioxidant activity in polyethylene films, increasing the OIP to 32h and 60h,
respectively. However, the use of fungal extracts as antioxidants does not eliminate the catalytic effect of
metal ions on the oxidation process. The addition of 1% Zn reduces the OIP by approximately 1.5 times both
in unmodified films and in films containing extracts. In samples with the ethanol extract of F. pinicola, the
addition of 1% Zn leads to an even more pronounced reduction in OIP (by a factor of 1.75), which can be
attributed to the high content of carboxylic acids in the extract. These compounds catalyze polyethylene
oxidation and promote the transition of zinc into its ionic form, thereby enhancing its pro-oxidant effect.

Keywords: polyethylene, oxidation induction period, Fomitopsis pinicola, metabolites, oxidation catalysis, batho-

chromic shift, zinc, antioxidant activity, carboxylic acids.
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