MHUHUCTEPCTBO OBPA30OBAHUSA PECITYBJIMKHU BEJIAPYCb
BEJIOPYCCKHWIM T'OCYJAPCTBEHHBI YHUBEPCUTET
BUOJIOT'MYECKAHN ®AKYJIBTET

Kadenpa kiaerounoi 0Moioruv u 0MOUMHKEHEPHH PACTEHU

MAPYEHKO VYinbsana AHipeeBHa

OIIEHKA BO3JENCTBUS AHTUOKCUIAHTOB PA3JIMUYHOI'O
MPOUCXOXKJIEHUS HA TIOKA3ATEJIM OKUCJIUTEJIBHOM
CTABMWJIBHOCTHU ITUBA METOOM 3IIP-CIIEKTPOCKOIINU

AHHOTAIMS K TUIIOMHON padoTe

Hayunslii pykoBOIUTEB:
CTapIINK NPEenoaaBaTesb
A.A. PycakoBuu

JlonymieHa k 3amure
« » 2025 r.

3aBenyrommii kKadeapor KICTOYHONW OMOJIOTUN U OMOWHKEHEPUHU PACTCHHIM
KanauaaTt 6uonorndeckux Hayk, nomeHt O.I°. Skosen

MuHck, 2025



PE®EPAT

JunnomMHas padota 43 crpanuupl, 11 pucyHkoB, 76 HCTOUHUKOB.

[IMBOBAPEHUE, IIMBO, AHTUOKCHUIAHTHAA AKTHUBHOCTD,
AHTUOKCUIAHTHI, CIIEKTPOCKOIIMA SJIEKTPOHHOI'O
I[TAPAMATHUTHOI'O PESOHAHCA, AKTUBHBIE ®OPMbI KNCJIOPO/IA,
CIIMHOBBIE JIOBYIIIKHA

Texcr pedepara:

Obvexm uccnedosanus: MIBO

IIpeomem uccnedosanus. BiusHue pa3nauuHbIX AHTUOKCHIAHTOB M YTAKOBKHU
Ha OKHCIUTENbHYIO CTAOUILHOCTD TUBA

Llenv pabomei: IlpoaHanu3upoBaTh AHTHOKCHUJAHTHYIO aKTUBHOCTH IMBa
MeTonoM OIIP-CieKTpOCKONIMM W OLIEHUTh BO3JCHCTBUE AHTUOKCUIAHTOB
pa3nIMYHOW TpPHUPOABI HA OKHUCIWTEIbHBIE IOKa3aTelu HanuTka. lMccnenoBathb
BJIMSIHE YIIAKOBKH MHBA HA €r0 aHTUOKCUAAHTHBIA MTOTEHIUA.

Memoowr uccnedosanus: I1IP-cieKTpocKonusl ¢ NPUMEHEHUEM CHUHOBBIX
JIOBYILIEK

llonyuennvie pezynbmamvl u ux HosusHa: B xome paOoTel mNpoBeAEH
KOMILJIEKCHBI CPAaBHUTENbHBIN aHalu3 JEUCTBUS AHTUOKCHUJIAHTOB Pa3JIMYHOIO
IPOUCXOXKJIeHUs (ackopOar, XenaThl, TNIyTaTUOH, THOMOYEBHHA) HA IOKAa3aTelu
OKHCIUTENIbHON CTa0UIBLHOCTHU NMBa MeTo1oM DI IP-cniekTpockomnuu. Y cTaHOBJICHO,
YTO HAMOOJBIIMN TMOJOXKUTENbHbIH 3()PEeKT B CHWKEHUM WHTEHCUBHOCTU
oOpa3oBaHus CBOOOJHBIX paJAMKaJOB TOKa3ajga acKOpOMHOBAasi KHCIIOTA,
3HAUUTEIBHO YBEJIMYMBLIAS SHAOTCHHBI aHTUOKCUIAHTHBIN MOTEHLIHAN 00pa3LoB.
BbII0 MOATBEPKAEHO, YTO yMHaKOBKAa BIMSET Ha CKOPOCTb OKHCIUTEIbHBIX
nporieccoB: muBo B [IDT-Tape umeeT O6oJiee HU3KUI aHTUOKCUAAHTHBIN MOTEHIIUAI
M0 CPABHEHMIO CO CTEKJITHHOW TapOHu.

Hosu3Ha nccnenoBanus 3akimodaercs B npumenennn DI IP-cniektpockonuu B
KaueCTBE OCHOBHOI'O MHCTPYMEHTA Il MOHUTOPUHIAa OKHUCIUTEIBHOTO CTapEHUS
nvBa U aHanuza 3(PQGEeKTUBHOCTH AHTHOKCHUJAHTOB B peajbHOM cyOcTpare, 4To
paHee NPUMEHSIOCh B OCHOBHOM B MOJIETIbHBIX CUCTEMAX.

Obnacmeb 803MONCHO20 NPAKMUYECKO20 NpumMeHeHus. Pe3ynbTaThl paboThI
MOTYT OBITh MPAKTUYECKHM MPUMEHEHbl B  HECKOJBbKUX  HaNpaBICHUSX:
NMBOBAapeHHbIe Mpeanpuatus (g nondopa 3PQGEeKTUBHBIX AHTUOKCHUAAHTOB U
ONTUMM3ALMK YCJIOBUH XpaHEHHsS TMBa); MPOU3BOACTBO (YHKIIMOHAIBHBIX
HAIUTKOB (711 pa3pabOTKX HOBBIX COPTOB IMHBA C MOBBIIIEHHOW OMOJIOTHYECKON
LEHHOCTBIO);  KOHTpOJIb  KayecTBa (BHenpeHue OIIP-cnekrpockonuu B
Ja00paTOPHYIO0 MPAKTUKY MOPEANPUITHH KaK Ccrnoco0 OBICTpON  OLICHKHU
AHTUOKCUIAHTHOU aKTUBHOCTH).



POD®EPAT

JpimioMHas npana 43 craposki, 11 mamonkay, 76 miTapaTypHbIX KPBIHILL.

I[IIBABAPCTBA, [1IBA, AHTBIAKCIJAHTHAA
AKTBIVHACIIb,AHTBIAKCIJAHTBI, CIIEKTPACKATIIISL DJIEKTPOHHAT A
ITAPAMATHITHATA PR3AHAHCY, AKTBIVHBISI ®OPMBI KICJIAPOLY,
CIIIHABBIA ITACTKI

3MecT nmpaubIi:

Ab'exm oacneoasanns:miBa

IIpaomem Oacnedasanmnsi: YTIbIY PO3HBIX AHTHIAKCITAHTAY 1 YMakoyKi Ha
aKiCIUTLHYIO CTaOThHACIIH TTiBA

Mbsma oacneoasanns: 1lpaananizaBalp aHTHIAKCIAAHTHYIO aKThIYHACLb IT1Ba
meragam OlIP-crekrpackamii 1 anaHiup Y3A3€IHHE AaHThIAKCIOAHTay  pO3HAM
IPBIPOJIBI HA aKICISUIBHBISA MaKa3ublKi Hamoro. JlacienaBanp ymisly ynakoyki miBa
HAa SITO aHTHIAKCITAHTHBIN NaTIHIIBISIL.

Memaowr oacneoasanusa: IIP-criekTpackamiss 3 yXKbIBAHHEM CITIHABBIX
NacTak

Ampoimansvis eviHiki i ix HasizHa: Y X0J13¢ paOOThl MPaBEA3EHBI KOMIUICKCHBI
napayHallbHbl aHalli3 A3€SHHs AHTBIAKCIJAHTAYy pO3Hara Mmaxo/kaHHs (ackapOar,
XeJaThl, TIyTaThIEH, ThisIMayaBiHa) HA MaKa34blKi aKkiCIsIbHA cTablIbHACII MiBa
Metanam JIIP-criekTpackarmii. YcTaHoyaeHa, ITO HalOOJIbIIbI CTAHOYYBI 3(PEKT y
3HIKIHHI IHTIHCIYHACII CTBApIHHS CBAOOIHBIX pajiblKayay Mmakaszajia ackapOiHaBas
KicliaTa, siKasi 3Ha4Ha MaBsUIvblLiIa SYHAAreHHbI aHTHIAKCIJAHTHBIA NaT HIIBISI y30pay.
bb110 manBeppkaHa, ITO YIakoyKa YIJIbiBae Ha XyTKACLb aKiCISUIBHBIX Mparpcay:
niBa ¥ [I9T-Tapsl Mmae OOJBII HI3K1I AHTHIAKCITAHTHBIN MATAHIIBISUT Y TTapayHaHHI ca
LIKJISTHOM Tapai.

HagizHa nacnepaBaHHs 3akitoudaenna Ba YkbiBanHi OIIP-cnekrpackamii ¥
SKacll acHOYHara IHCTpyMEHTa JJIsl MAHITOPBIHIY aKiCJsulbHara CTap3HHs IiBa 1
aHamizy 2(¢eKThIYHACIl aHThIAKCiTaHTay ¥ poralbHBIM cyOcTpaile, IITO paHel
VKbIBaJIacs ¥ aCHOYHBIM Y MaJ3JIbHBIX CiICTIMAX.

Bobnacyv macuvimaca npakmuviunaza npvivanents: BBIHIKI mpalbl MOTYIb
ObILb MPaKThIYHA VKBITHIS ¥ HEKAIbKIX KIpYHKax: MiBaBapHbIS MPaANpbIeMCTBBI
(11 magoopy A(EKTHIYHBIX AaHTHIAKCIIAHTAY 1 alIThIMI3allbli YMOY 3aX0VBaHHS I11Ba);
BBITBOPUACLb (DYHKIIBISHAJIBHBIX HAMOAY (IIJ1s1 paclpaloyKi HOBBIX raTyHKay IiBa 3
najBbIllIaHail OisulariyHail KallTOYHACII0); KaHTpoJsb sikacii (ykapanenne OIIP-
CIeKTpackamii ¥ jJadapaTOpHYIO MPaKThIKy MpaAnpbleMcTBay K crmocad XyTkai
al[PHKI aHTHIAKCITAHTHAN aKThIYHACII).



ABSTRACT

Thesis 43 pages, 11 figures, 76 sources.

BREWING, BEER, ANTIOXIDANT ACTIVITY, ANTIOXIDANTS,
ELECTRON PARAMAGNETIC RESONANCE SPECTROSCOPY, ACTIVE
OXYGEN FORMS, SPIN TRAPS

Summary text:

The object of the research: beer

The subject of the research: Effect of different antioxidants and packaging
on the oxidative stability of beer

The purpose of the research: Analyze the antioxidant activity of beer by EPR
spectroscopy and evaluate the effect of antioxidants on the oxidative parameters of
the beverage. Analyze the influence of beer packaging on its antioxidant potential.

Methods of research: EPR spectroscopy using spin traps

The results of the work and their novelty: 1In the course of the work a
comprehensive comparative analysis of the effect of antioxidants of different origin
(ascorbate, chelates, glutathione, thiourea) on the indicators of oxidative stability of
beer by EPR spectroscopy was carried out. It was found that ascorbic acid showed
the greatest positive effect in reducing the intensity of free radical formation,
significantly increasing the endogenous antioxidant potential of the samples. It was
confirmed that packaging affects the rate of oxidative processes: beer in PET
containers has a lower antioxidant potential compared to glass containers.

The novelty of the study lies in the application of EPR spectroscopy as the
main tool for monitoring oxidative aging of beer and analyzing antioxidant efficacy
in a real substrate, which was previously applied mainly in model systems.

Recommendations on the usage: The results of the work can be practically
applied in several directions: brewing enterprises (for selection of effective
antioxidants and optimization of beer storage conditions); production of functional
beverages (for development of new beer varieties with increased biological value);
quality control (introduction of EPR spectroscopy into laboratory practice of
enterprises as a way of quick assessment of antioxidant activity).



