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PE®EPAT

JluninomHasi pabora coctout u3 126 cTpaHull, B TOM 4ucie 45 PUCYHKOB,
14 Tabmui, 147 ucnonb30BaHHBIX HCTOYHHKA.
Tema: «KoHbloratel TOMMCAXapUIOB C MPUPOTHBIMH  (HEHOIHHBIMH

KHCJIOTaMH. CUHTEC3 U CpaBHHTeHBHbIﬁ AdHaJIN3 aHTUOKCHUAAHTHBIX CBOMCTBY.

KmroueBsie cnmoBa: XMTO3AH, IIEKTHMH, ®EHOJIBHBIE KWCJIOTHI,

KOHBIOT'ATHI [NOJINCAXAPUI-OEHOJIBHAA KHCJIOTA,
KAPBOAMMMUIHOE CBA3bIBAHUE, AHTUOKCUJAHTHASA
AKTHUBHOCTB.

Lenp paboThl — TMONy4YEeHUE KOHBIOraTOB IOJUCAXapUJ0B (XUTO3aHa,

MEKTUHA) C (PEHOIBHBIMH KHUCJIOTaMU (TrajuioBoi u (epynoBoit) KapOOIUUMUTHBIM
METO/IOM U CPAaBHUTEJIbHBIN aHATU3 AaHTUOKCUAHTHBIX CBOMCTB.

OOBEKTHl UCCIENOBAaHUS — TOUCAXapuibl (XUTO3aH, MEKTHH), (HEHOIbHBIC
KHUCIIOTHI (rajuioBas v ¢epylioBas), a TaKKe WX KOHBIOTAThI, TOJyYeHHbIE METOIOM
KapOOIUUMUIHON KOHBIOTAIUH.

[IpeameTsl HCCIENOBaHMS: 3aKOHOMEPHOCTH (POPMHUPOBAHMS, CHHTE3
KOHBIOTATOB MoUcaxapua-PpeHoIbHas KUCI0Ta, UX CTPYKTYpHAs XapaKTepUCTUKa U
CpaBHUTEIIbHAS OLIEHKA aHTMOKCUIAHTHOM akTUBHOCTU Metonamu ABTS, DPPH u
donuna-Yokansrey.

Meronbl uccnenoBanus: Y®- U BuauMas CHEKTPOCKOMUS (OmpeseseHue
3h(hEKTUBHOCTH  CBS3BIBAHMSI M €MKOCTH), METOJ  JJIEKTPO(OpPEeTHIECKON
NOJIBJKHOCTU  (OmpeleseHne  A3eTa-moTeHluana), METOA  JIMHAMHYECKOTO
cBeTopaccesHusl (OmpeAesieHHe THAPOJUHAMUYECKOTO pa3Mepa U HHJIEKca
MOJIMIUCTIEPCHOCTH ), ATOMHO-CHJIOBAsi MUKPOCKOTIHS U CKAHUPYIOILAsl SIIEKTPOHHAS
MUKpockonusi  (ompenenenwe — pa3mepoB  yactun),  MK-cnekrpockonus
(okazarenbCTBO 00pa30BaHMS KOHBIOTATOB), TEPMOTPABUMETPHUCCKUN aHAIN3
(mokazarenbCcTBO 00pa30BaHUs KOHBIOTATOB).

Pa3paboTanbl METOAMKMA CHHTE3a KOHBIOIaToB Moiucaxapua-GeHoIbHas

KHCIIOTa, W3Y4YEHBl KOJMYECTBCHHBIC 3aKOHOMEPHOCTH UX (HOPMUPOBAHUS



(comepkanue (PeHONBbHOIN KUCIOTHI B KOHBIOTaTe U 3((HEKTUBHOCTH €€ CBSI3bIBAHUS
C MOJINCAaXapHI0M). YCTaHOBJIEHA B3aUMOCBS3b MEKIY COCTAaBOM KOMIIJIEKCOB U MX
(U3NKO-XUMUYECKIMHU ~ CBOMCTBAMU  ([3€Ta-MOTEHUHUAN, TUAPOAMHAMUYECKHIA
IUaMeTp, WHACKC MOJUAUCIEPCHOCTH). M3yueHbl aHTHOKCHIAHTHBIE CBOWCTBA

koHbroratoB MmerogamMu ABTS, DPPH u ®onuna-Hokansrey.



PODEPAT

Pabora ckimanaena 3 126 craponak, ykiarodarodsl 45 MantoHkay, 14 Taomir,
147 BBIKapBICTAHBIX KPBIHILIBI.

Toma: «Kan'toratel momimykpbiiay 3 OpbIPOAHBIMI (PEHONBHBIMI KiCIOTaMmi:
CIHT?3 1 mapayHaJ bHbI aHAJI13 aHTBIAKCIJTAHTHBIX YiIacIliBacisay".

Kmrouassiss cnoBel: XITA3AH, TIEKLIH, ®EHOJIbHBIA KICJIOTHI,
KAH'TOTATBI TTOJILYKPBII-OEHOJIbBHA S KICJIATA, KAPBAIBIIMI/THAE
3BA3BAHHE, AHTBIAKCIIAHTHAA AKTBIYHACIIb.

MbTa npaisl — aTppIMaHHE KaH'toratay nojainyKpblaay (XiTa3zaHa, MeKIiHy) 3
dbeHonbHBIMI  KicliOTami (rajaBaii 1 QepynaBail) kapOaibpliMiTHBIM MeTagaM 1
napayHaJIbHbI aHali3 aHTHIAKCIAAHTHBIX YJIaCILIBACISY.

AOG'ekThl nacnefaBaHHS — MOMIIMYKPBLABI (XiTa3aH, MEKIiH), (HEHOIbHBIS
KicJIOThI (TasiaBast 1 depynaBasi), a Takcama 1X KaH'IOraTbl, aTpbIMaHBIS MeTajam
KapOaJpIiMiJIHAM KaH'IOTallbll.

[IpagmeTsl  nacienaBaHHs:  3akaHamepHacii  ¢apmipaBaHHS, CIHTI3
KaH'Ioraray MNoJinyKpblI-(heHONbHAs KIcTara, 1X CTPYKTypHasl XapaKTapbICThIKA 1
napayHajgbHas aJi3HaKa aHThIAKCIJAaHTHOM akThiyHacui Mmetagami ABTS, DPPH 1
domina-YoxkanbTey.

Meranbl  nacnenaBanHsi: Y®-1 OayHas cHekTpackamis —(BbI3HAUdHHE
adeKThIYHACII 3BA3BaHHS 1 €MicCTacIll), MeTaj 3JeKTpadap ThluHai pyxoMacii
(BBI3HAUPHHE J3€TA-MATIHLBISTY), METaJ AblHAMIYHAra CBATIIOpaceiiBaHHs (BbI3HA-
YsHHE TipajJblHAMIYHara mamMepa 1 1HJDKca TajibIClIiepCHacIli), aTaMHa-cijaBas
MIKpacKamisi 1 CKaHaBajJbHas JJIEKTPOHHAs MiKpacKarisi (BbI3HAYDHHE Mamepay
yaciin), IK-cnexrpackamist (10Kka3 yTBap3HHs KaH'toraray), TopMarpaBiMeTPbIYHbI
aHai3 (JI0ka3 yTBapIHHS KaH'toraray).

PacmpamiaBanbl METONBIKI CIHTA3y KaH'loraray MOJIIYKpbIa-(peHonbHas
KicjiaTra, BBIByYaHbl KOJIbKACHBIS 3akaHamepHacli iX (apmipaBaHHs (yTpbIMaHHE
(deHonpHal KicaaThl ¥ KaH'toraie 1 9)eKTbIYHACIb € 3BI3BaHHSA 3 MOJIIYKpPbLIaM).

VYcranoyneHa y3aeMacyBsi3b MaMiXK CKJajgaM KOMIUIEKcay 1 1X (pizika-xXiMI4HbIMI



ymacmiBacipsiMi  (A39Ta-MAT HIBIUI,  TIApPAJABIHAMIYHBI  JBIIMETP,  IHJDIKC
MOJTIIBICTIEpCHACI). BBIBydaHbl aHTBIAKCIJAHTHBIS — YIIacIiBacili KaH'toraray

Metanami ABTS, DPPH 1 ®onina-Yokanerey.



ABSTRACT

The graduate thesis consists of 126 pages, including 45 figures, 14 tables, and
147 cited sources were used.

Theme: «Polysaccharide conjugates with natural phenolic acids: synthesis and
comparative analysis of antioxidant properties».

Key  words: CHITOSAN, PECTIN, PHENOLIC  ACIDS,
POLYSACCHARIDE-PHENOLIC ACID CONJUGATES, CARBODIIMIDE
COUPLING, ANTIOXIDANT ACTIVITY.

The purpose of this thesis — to obtain polysaccharide (chitosan, pectin)
conjugates with phenolic acids (gallic and ferulic) through carbodiimide
methodology and conducting comparative evaluation of their antioxidant
characteristics.

The objects of the study — native polysaccharides (chitosan, pectin), phenolic
compounds (gallic acid, ferulic acid), and their respective conjugates synthesized via
carbodiimide-assisted conjugation.

The subjects of the study: synthesis patterns, structural features of
polysaccharide-phenolic acid conjugates, and their comparative antioxidant
performance assessed through ABTS, DPPH, and Folin-Ciocalteu assays.

Research methods: UV and visible spectroscopy (binding efficiency and
capacity determination), electrophoretic mobility (zeta potential measurement),
dynamic light scattering (hydrodynamic diameter and polydispersity index
evaluation), atomic force and scanning electron microscopy (particle size
characterization), IK-spectroscopy (conjugate formation verification), and
thermogravimetric analysis (conjugate confirmation).

Methods for the synthetic protocols for polysaccharide-phenolic acid
conjugates enabled have been developed and quantitative analysis of formation
kinetics (phenolic acid incorporation efficiency and binding yield) has been studied.
Structure-property relationships regarding physicochemical parameters (zeta

potential, hydrodynamic diameter, polydispersity index) has been established. The



antioxidant properties have been systematically evaluated using standardized ABTS,

DPPH, and Folin-Ciocalteu assays.



