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AHHOTALIMSA

Marucrepckas auccepranuss cocTOUT W3 136 crpanuu, couxepxur 83
pucyHka, 21 tabmuny, 1 npunoxenue, 40 1urepaTypHbIX HCTOUHUKOB.

Knrouesvie cnoea: mnuiLEBble TOJUMEPBI, pPACTUTEIbHbIE  J100ABKH,
pPEOJIOTUYECKHE CBOICTBA, AHTUOKCHUJAHTHAs AaKTUBHOCTb, AHTUMHUKpPOOHAas
AKTUBHOCTb, YINAKOBOYHBIE TIUIEHKH, TUAPO(QUIbHBIE TMOKPBITUS, CHI)KEHHE
KHCJIOPOJONPOHHUIIAEMOCTH,  opojaucneprupyembie  1wiéHku  (oral  strips),
TPaHCMYKO3aJIbHasl I0CTaBKa.

Obvexm uccnedosanus: OUoOpasznaraeMble, CbeI0OHbIE MIEHKA U TMOKPBITHS
JUISl YIIAKOBKM NUUIIEBBIX NPOIYKTOB C LIEJBIO MPOJIJIECHHUS UX CPOKOB XPaHEHWS;
OBICTPOPACTBOPUMBIE TUIEHKU-TIOJIOCKA HA OCHOBE MOJIMCAXAPHUJIOB C Pa3IUYHBIMU
OMOJOTMYECKM  aKTUBHBIMM W BKYCOBBIMH  HMHTpPEAMEHTAMH, a  TaKKe
JIEKapCTBEHHBIMU ITpenapaTaMu.

Ilpeomem  uccneoosanusi:  PeEOJOTUYECKHE CBOWCTBA  (POPMOBOUHBIX
KOMITO3UIIMNA, XUMUYECKUI COCTaB PACTUTEIBHBIX SKCTPAKTOB, (YHKIIMOHAIbHBIE
CBOMCTBa (puzuko-MexaHuyeckue, CTPYKTYpHBIE, aHTUMUKPOOHBIE,
AHTUOKCUJIAHTHBIE) OMOpa3iiaraeMbpiX IUIEHOK B KOHTEKCTE MX MPUMEHEHHS IS
YIIAKOBKH TMHUIIEBBIX MPOAYKTOB M TPAHCMYKO3aJIbHOM JTOCTaBKH OMOJIOTHYECKH
AKTUBHBIX UHTPEJUEHTOB.

Llenv uccneoosanus: pazpaboTka cOCTaBOB (DOPMOBOUYHBIX KOMIIO3UILIUNA Ha
OCHOBE TMHIIEBHIX TOJUMEPOB M PACTUTEIBHBIX JOOABOK [IJISi TOJYyYEHUS
YIIAKOBOYHBIX TUIEHOK, OPOJAUCIIEPTUPYEMBIX TUIEHOK U MMOKPBITHIA Ha THAPOGOOHbBIE
YIAaKOBOYHBIE MaTepualbl JJISI CHUXKEHUS HX KUCIOPOAONPOHUIIAEMOCTH.
Uccnenosanue BeimonHeHO B pamkax [ TIHU «XumMudeckne mpoueccel, peareHThl 1
TEXHOJIOTUH, OHOperynaropsl u Ouoxumus» (moamporpamma «Jlecoxumusi-2»,
3ananne HUP «Pa3paboTka HOBBIX COCTAaBOB MHOTO()YHKIIMOHATBHBIX ChEIOOHBIX
IUIEHOK U TIOKPBITHI C OMOLIMIHBIMU CBOMCTBAMU U3 PACTUTEIBHOIO CHIPhsi» Ne roc.
peructpanuu 20211446).

Memoowl uccnedoganus: monbop ONTUMAJIBHBIX COCTAaBOB (DOPMOBOUHBIX
KOMITO3ULMI U UCCIIEJOBAHUE UX PEOJOTHYECKUX CBOMCTB, a TAKKE MCCIIEIOBAHUE
COCTaBa PACTUTENIBHBIX J100aBOK, BBOJUMBIX B 3TH (POPMOBOUYHBIE KOMIIO3UIIUH,
HapaOOTKa SKCIEPUMEHTAIBHBIX YMAKOBOUHBIX IUIEHOK M OPOAUCIEPTHPYEMBIX
IUIEHOK-TIOJIOCOK Ha OCHOBE IMOJIMCAXapuA0B, C BBEJEHHBIMU B HUX OMOJIOTMYECKHU
AKTUBHBIMHU BEIIECTBAMH, OLICHKA UX (PU3UKO-MEXaHUYECKUX, OPraHOJENTUYECKUX
U CTPYKTYPHBIX CBOWCTB, AHTHUOKCHUJAHTHOW U AHTUMUKPOOHOW AaKTUBHOCTH,
OLICHKA BJIMSHMS MOJYYEHHBIX IUIEHOK M IMOKPBITHM HAa COXPAaHHOCTH IMHILIEBBIX
IIPONYKTOB; OILIEHKA pPENIN3a JIEKAPCTBEHHBIX BEIIECTB M3 OPOAUCIEPIUPYEMBIX
IUIEHOK.



Hayuynass  Hoéusnma: pa3pabOTaHbl HOBBIC  YIAKOBKM HA  OCHOBE
OuopasziaraeMbix IOJUMEPOB, a TaKKe THUAPO(GUIbHBIC MOKPBHITHS  Ha
CHHTCTUYECKUE IUIEHKH, CHOCOOHBIC MPOJUICBATh CPOKH XPAHCHHS MHIICBBIX
MPOJYKTOB; IMOJYYCHbI HOBBIC TPAHCMYKO3AIbHBIC TEPATICBTUYCCKUE CHUCTEMBI
JOCTaBKA OHMOJIOTHYECKH AaKTUBHBIX BCINECTB M MPOTOTHIIBI JICKAPCTBEHHBIX
npenapaToB B BUjIE JeKapcTBeHHOM Gopmer oral strips.

Tonooicenusi, gpinocuMble HA 3aUgUmy:

— HOBBIC PelenTypbl (POPMOBOUYHBIX KOMIO3HIIUH JJIsI TIOYUCHHS TUICHOK U
MOKPBITUI HAa OCHOBE KYKYPY3HOTO Kpaxmaya, ajblHHaTa HATpUs, XHTO3aHa,
MOJIMBUHHUIOBOTO CITUPTAa U PACTHTENIBHBIX JKCTPAKTOB C AHTHOKCHIAHTHBIMH,
aHTHOAKTEPHAIbHBIMU, HMHIMKATOPHBIMH W JAPYITMMH  (YHKIIMOHAIBHBIMU
CBOMCTBaMH, 00eCIeUnBAOIUMHE yBEJIMYCHUE CPOKOB XpaHEHHUS
CKOPOTOPTAIINAXCS TPOIYKTOB;

— PEOJIOTHUYECKHE XapaKTEPUCTHKH, UCCICIOBAHHBIX CUCTEM, TPOSBIISFOIINX
CBOMCTBO  ITICEBJOIUIACTHMYHOCTH, IMOBEJACHHE KOTOPBIX COOTBETCTBYET B
HanOobIiei crenenu moaenu OctBanbaa-ae-Buia;

— ONTUMHU3UPOBAHHBIC METOJUKH BBEICHHS PACTHTEIBHBIX KOMIIOHEHTOB B
BBIOpaHHBIC (POPMOBOYHBIC KOMITO3HIINH;

— METOJWKH TIOJYYCHHs HAHOYACTHUIl cepedpa C  HCIOJIb30BaHHEM
pPaCTUTENBHBIX 3KCTPAKTOB M HAHOYACTHI[ MMOJU(PEHOIOB METOJAOM 3aMEHBI
pPacTBOPUTEIIS;

— PESKUMBI TIOTYUCHHUS TUIEHOK METOIOM CyXoro (hopMOBaHMs BPYYHYIO U Ha
aBTOMAaTHYECKOW YCTaHOBKE ¢ ABIKYIIEkCs puabepoii doctor blade mo rexunomorun
casting solutions;

— 3aBHCUMOCTH (U3MKO-MEXAHMUYCCKUX XAPAKTEPUCTUK  IMOJYUCHHBIX
IEHOK, WX AHTHOKCHIAHTHBIX W AHTHMHUKPOOHBIX CBOHCTB OT XHMHYECKOTO
COCTaBa MOJIMMEPHBIX KOMITO3UIUHN 1 (PUTOXUMHUYCCKHUX BEIICCTB;

— COCTaBbl M CHOCOOBI HAHECEHUS THIPOPUIbHBIX IMOKPHITUH Ha
CHHTETUYCCKHUE YIaKOBOYHBIC TUIEHKH ISt YBEIUUCHUS ux
KUCIIOPOAOIPOHUIIAEMOCTH;

— HOBBIC PEIENTYPhl U YCIOBUS MOJYYCHUS] OPOIAMCICPIUPYEMBIX IJIEHOK,
comepkamux BAJIbI W JCKApCTBEHHBIC  BEIIECTBA, C  YJIyYIICHHBIMH
OpraHoJICNTUYECKUMH CBOMCTBaMH, OHOACTPAJAUPYIOIIUX B MOJICIBHBIX Cpeaax
OpraHu3ma.

Hocmoseprnocms  pezyiomamos.: pe3yiabTaThl JOCTOBEPHBI M CTATHYCCKH
HOATBEPXkKACHBI. J[OCTOBEPHOCTh pE3yJNbTATOB OOECHEUMBACTCS KOPPEKTHBIM
BBIOOPOM METO/IOB UCCIIEI0OBaHUs. BCe BBIBO/IBI MTOATBEPKICHBI CEPHE MOBTOPHBIX
OIBITOB U COTJIACYIOTCSl C TEOPETUUCCKUMHE MPECTABICHUSIMU U JTUTEPATYPHBIMH
JTAHHBIMHU.



Obnacms 603MOIHCHO2O  NPpAKMUYECKO2O npumeHeHu:. nmumeBasds H
(bapMaHGBTI/I‘IeCKaSI IMPOMBIIIIJICHHOCTH, MCIUIINHA.

AHATALBIS

Marictapckast ablcepTaibld ckiagaenua 3 136 crapoHak, 3msmudae 83
MaitoHka, 21 tabminy, 1 nanarak, 40 miTapaTypHbBIX KPBIHILI.

Knrouaswia cnogvi: Xap4oBbls NadiMepbl, paciaiHHBIA 1abayKi, pranariyHbls
ynacuiBacili, aHTBIAKCIAAHTHAs AaKTBIYHACLb, AaHTBIMIKpOOHAas aKTBIYHACIb,
NaKaBaJIbHBISA TIEHKI, riapadinbHbIsA HaKpHIIII, 3HDKIHHE
KicJapojanpaHikanbHACIl,  apajbpIClIepraBaHblsl  TUIEHKI (oral  strips),
TpaHCMYyKa3allbHas JacTayka.

Ab'exm Odacnedasarnns. OiIpacKIaTTBHBIS, SIAOMBIS IUIEHK] 1 MAKPBIII IJIs
MaKaBaHHS XapyoOBbIX MPAJyKTay 3 MATall Majgay>XK3HHS 1X TIPMIHAY 3aXOYBaHHS,
XyTKapacTBapaidbHbIs TUIEHKI-TIAJIOCKI Ha acHOBE TMOJIIYKPhIAAY 3 PpO3HBIMI
OlsutariyHa AakThIYHBIMI 1 CMakKaBbIMI IHTPIJIbICHTaMi, a TaKkcaMa JIEKaBbIMI
nparnapaTami.

Ilpaomem  Oacneoasamms:  pirajariuHblg  yruacimiBacii  (GapMoBaYHBIX
KaMmasilplif, XIMIYHBI CKJAJ PACIIHHBIX JKCTpakTay, (yHKIBISHAIBHBIS
ymaciiBaciii (pizika-MexaHIIHBIA, CTPYKTYPHBIA, AHTBIMIKPOOHBIS,
AHTBIAKCIMAHTHBISA) OlspacKiafajibHara Mi€HaK y KaHTIKCIE 1X MPBIMSHEHHS IS
YHmakoVki XapyoBBIX MpaayKTay 1 TpaHCMYKO3JIbHOW JacTayki Oisutariuna
AKTBIYHBIX IHTPAABICHTAY.

Mb>ma oacnedasanns: pacuparoyka ckianay ¢papMoBayHBIX KaMIIa3ilblii Ha
ACHOBE XapUOBBIX IMaJliMepay 1 pacliHHBIX Ja0aBak JJisd aTpbIMaHHS YTaKOBAYHBIX
I€HaK, apajbICIiepraBaHbIX IUIEHAK 1 MAKPBIIIY Ha TiapadoOHbIS YIaKOBAYHBIS
MaTIPBIUTBL Ul 3HDKAHHSA 1X KicjapoaanpaHikaibHacti. JlacienaBanHe BhIKaHaHA
¥y pamkax JITHJI "XiMiuHBIS MpanadChl, pIareHThl 1 TOXHAIOT1, OiIpATyisaTapsl 1
oisximis" (magnparpama "Jlecaximisn-2", 3amanne HJIP "Pacmpamoyka HOBBIX
ckiagay MmMaT(yHKIBITHATBLHBIX SIOMBIX TUIEHAK 1 MAKPBIIIAY 3 OISIBIIHBIMI
yrmaciiBacipMi 3 paciiiHHai ceipaBinbl" Ne q3spak. parictpareii 20211446).

Memaowvl Oacnedasanns: manOOp anThIMAJIBHBIX CKIanay GapMOBaYHBIX
KaMIasilplid 1 JaclielaBaHHE 1X plajariyHbIX —yjacIiBacIgy, a Takcama
JacienaBaHHe CKJIaay PacIiHHBIX 1a0aBak, sKis YBOJ3SIIA ¥ TITHIS (hapMOBAYHBIS
KaMmImasilpli, Hampanoyka SKCIHEpPhIMEHTAJbHBIX MaKaBaJbHbIX IUIEHAK 1
apajapicriepraBaHbiX IJIEHAK-TIAJIOCAK HA ACHOBE MOIIYKPBIIAY, 3 YBEI3EHBIMI ¥ 1X
OlsjariyHa  aKkTBIYHBIMI  PIYbIBaMi, alpHKa  1X  (hi3iKa-MEeXaHIYHBbIX,
apraHaJIeNTBIYHBIX 1  CTPYKTYPHBIX  yJacliBaclied, aHThlaKCiAaHTHAW 1
AHTBIMIKpOOHAN aKThIYHACII], allPHKA YIUIBIBY aTPbIMaHbIX IJIEHAK 1 NAKPBILLSY Ha



3axaBaHACIlb Xap4OBBIX TMpaayKTay; amdHKa podi3y JEeKaBbIX piIYbiBay 3
apOAUCIIEPrUPYyEMBIX IIIIEHAK.

Haesyxoeass Hasizna: pacrmipallaBaHbl HOBBISI YIaKOYKI Ha  acHOBE
OisipackiaiadbHbIX HaiMepay, a Takcama riipaduIbHbISA MAKPHILII HA CIHTI THIYHBIS
TUIEHKI, 3/10JIbHBIS NaJay>Kallb TOIPMIHBI 3aX0YVBaHHS XapuOBbIX MPaaAyKTay;

aTpbIMaHbl HOBBIS TPAHCMYKa3aJdbHBIS TAPANEYTHIYHBISI CICTIMBI JacTayKi
OlsutariyHa akTBIYHBIX PAUYbIBay 1 MpaTaThINbl JIEKABBIX IMpANaparay y BbITJISA3€
nekaBait popmsr oral strips.

Ilanasiconni, axis eviHoCAYYA HA AOAPOHY:

— HOBBISL PAIPRNTYPHI (hapMOBAYHBIX KaMIMa3illbIi JUIsl aTphIMAaHHS TUIEHAK i
NaKPBINISTY HAa aCHOBE KyKypy3Hara Kpyxmally, ajibliHaTy HaTpBIIO, XiTa3aHy,
NoJIiBIHUIaBara CHipTy 1 pacliHHBIX JKCTpaKTay 3  aHTBIAKCIIaHTHBIMI,
aHTBIOAKTIPBISUIBHBIMI,  IHJBIKATAPHBIMI 1 IHIOBIMI  (PYHKUBISTHAIBHBIMI
ynacuiBacisMi, sKisg 3a0sCleyBaiollb  MMaBENIYIHHE THPMIHAY 3aXOYBaHHS
CKOparcaBaJIbHBIX PATyKTaY;

— poayarivyHblsl XapaKTapbICTBIKI, JacieaBaHbIX CICTIM, SIKis MpasyIIsroIb
yJlaciiBacilb NceyaaniacThIYHACIl, TTaBOI31HBI SKIX aANaBsaIarolb Y HalOoIbIIak
cryneni Maaaiai OctBanibaa-na3-Bina;

— anThIMi3aBaHbII METOJBIKI YBAI3€HHS PACIIHHBIX KaMIaHEHTay Y
BLIOpaHBIS (hapMOBaYHBIS KaMIIa3iIbli;

— METOJIbIKI aTphIMaHHs HaHayacIill cpI0pa 3 BHIKAPHICTAHHEM PACIIHHBIX
IKCTpaKTay 1 HaHavacIil nojideHonay Meraaam 3aMeHbI pacTBapalIbHIKA;

— PKBIMBI aTphIMaHHS MJIEHAK METaZaM cyxora ¢apMaBaHHs YpYUHYIO 1 Ha
ayramaTeluHail ycTanéyiel 3 (inbepait doctor blade, sikast pyxaeliia ma ToXHAJIOTIi
casting solutions;

— 3anexHacIl (i3ika-MeXaHIYHBIX XapaKTapBICTHIK aTPbIMAHBIX IUIEHAK, 1X
AQHTBIAKCIMAHTHBIX 1 aAHTBIMIKPOOHBIX YyjacIiBaclled aj XiMiuyHara CKJIamay
NaJTIMEPHBIX KaMTa3impbli 1 (HITaXiMIYHBIX PIYBIBAY;

— cacTaBhbl 1 crioca0bl HAHSICEHHS T1ApadUTbHBIX MAKPHIIISLY Ha CIHTITHIYHBISA
YIaKOBaYHBIA TUIEHKI JJIS TTABEJIUAHHS 1X KicJaapoaanpaHiKalbHACIII;

— HOBBIS PAIPITYPHI 1 YMOBBI aTPHIMAHHS apabICTICPTaBaHbIX TUIEHAK, SKis
sMsmganb bAJIbI 1 JeKaBbIS PAYBIBBI, 3 MaJCMIIAHBIMI apraHATCTTHIYHBIMI
yracmiBaciisaMi, SIKist 01 A3TpaayIonb Y M IbHBIX acsIpOA3SX apraHizMa.

Jlaxnaonacyv evinixa)y: BBIHIKI JAKJIQJHBIS 1 CTAaThIYHA ITaIBEP KaHBI.
JlaknagHaciib  BBIHIKAY — 3a0scmeyBaeIliia Kapd KTHBIM — BbIOapamM  MmeTanay
JacjefaBaHHs. Yce BBICHOBBI TMallBEPIKAHBI CEPhISIi MayTOPHBIX Jocienay 1
CTaCyIOLIIA 3 TIAPITHIYHBIMI VSAYIEHHAMI 1 JTITapaTypHbIMI Ja3€HBIMI.

Bobnacyv  macuvimaca  npakmuvlunaea — npuiMAHEHHA:  XapdoBas 1
dbapmaIpyTeIYHas MPAMbICIOBACII, MEIBITIBIHA.



ABSTRACT

The master's thesis consists of 136 pages, contains 83 figures, 21 tables, 1
appendix, 40 literary sources.

Keywords: food polymers, plant additives, rheological properties, antioxidant
activity, antimicrobial activity, packaging films, hydrophilic coatings, reduction of
oxygen permeability, orally dispersible films (oral strips), transmucosal delivery.

Object of study: biodegradable, edible films and coatings for food packaging
to extend their shelf life; fast-dissolving film strips based on polysaccharides with
various biologically active and flavor ingredients, as well as medicinal products.

Subject of study: rheological properties of molding compositions, chemical
composition of plant extracts, functional properties (physicomechanical, structural,
antimicrobial, antioxidant) of biodegradable films in the context of their use for food
packaging and transmucosal delivery of biologically active ingredients.

Objective of the study: development of molding compositions based on food
polymers and plant additives for obtaining packaging films, orodispersible films and
coatings on hydrophobic packaging materials to reduce their oxygen permeability.
The study was carried out within the framework of the State Program for Scientific
Research “Chemical Processes, Reagents and Technologies, Bioregulators and
Biochemistry” (subprogram “Forest Chemistry-2”, research task “Development of
new compositions of multifunctional edible films and coatings with biocidal
properties from plant raw materials” state registration number 20211446).

Research methods: selection of optimal compositions of molding
compositions and study of their rheological properties, as well as study of the
composition of plant additives introduced into these molding compositions,
development of experimental packaging films and orodispersible film strips based
on polysaccharides with biologically active substances introduced into them,
evaluation of their physicomechanical, organoleptic and structural properties,
antioxidant and antimicrobial activity, evaluation of the effect of the obtained films
and coatings on the safety of food products; evaluation of the release of medicinal
substances from orodispersible films.

Scientific novelty: new packaging based on biodegradable polymers, as well
as hydrophilic coatings on synthetic films capable of extending the shelf life of food
products have been developed;

new transmucosal therapeutic delivery systems for biologically active
substances and prototypes of medicinal products in the form of oral strips have been
obtained.

The provisions submitted for defense:

— new formulations of molding compositions for obtaining films and coatings
based on corn starch, sodium alginate, chitosan, polyvinyl alcohol and plant extracts



with antioxidant, antibacterial, indicator and other functional properties that ensure
an increase in the shelf life of perishable products;

— rheological characteristics of the studied systems exhibiting
pseudoplasticity, the behavior of which corresponds to the greatest extent to the
Ostwald-de Villa model;

— optimized methods for introducing plant components into selected molding
compositions;

— methods for obtaining silver nanoparticles using plant extracts and
polyphenol nanoparticles by solvent replacement;

— mode for forming films by dry molding manually and on an automatic
installation with a moving doctor blade die using casting solutions technology;

— dependence of the physical and mechanical characteristics of the obtained
films, their antioxidant and antimicrobial properties on the chemical composition of
polymer compositions and phytochemicals;

— compositions and methods for applying hydrophilic coatings to synthetic
packaging films to increase their oxygen permeability;

— new formulations and conditions for obtaining orally dispersible films
containing dietary supplements and medicinal substances, with improved
organoleptic properties, biodegradable in model environments of the body.

Reliability of results: the results are reliable and statistically confirmed. The
reliability of the results is ensured by the correct choice of research methods. All
conclusions are confirmed by a series of repeated experiments and are consistent
with theoretical concepts and literary data.

Area of possible practical application: food and pharmaceutical industries,
medicine.



