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Abstract

The interest in functional foods has driven the search for novel materials to protect probiotics during
processing and digestion. Among microbial polymers, biopolymers derived from yeast cell walls,
composed primarily of glucans and mannoproteins, represent a promising natural carrier due to their
unique structural and bioactive properties. Given its wide range of commercial uses and metabolic
capacities, yeast has long been acknowledged as a key microorganism in food biotechnology. This
research seeks to characterize the physicochemical properties of the extracted carriers, including their
morphology, particle size, and chemical composition, quantify the in vitro antioxidant activity, and
evaluate their potential as probiotic carriers. The thermal stability of the yeast carrier will be assessed to
determine its storage properties and processability. The yeast-derived carrier should exert antioxidant
capacity capable of scavenging free radicals. Encapsulation of probiotics using yeast-derived carriers
should be able to improve upon the Bioaccessibility and storage properties of probiotics been
investigated. The findings will advance sustainable probiotic delivery for functional foods, addressing
viability challenges while leveraging GRAS-status materials.
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Pabota BeimonHena B pamkax TeMbsl HUP Ne 663 MukpoOuonornueckue mpou3BoJcTBa. bpoaunsHbie
npousBoacTBa. [Ipou3BOACTBO HAMMUTKOB (AJKOTOJIBHBIX, CIA00ATKOTOJIBHBIX M 0€3aJIKOTOJIBHBIX).
IIpon3BoACTBO BKYCOBBIX MPOAYKTOB .

AHHOTaANUA

UnTepec x (yHKIMOHAIBHBIM NPOAYKTaM MUTAHWS CTHUMYIMPOBAN IOWCK HOBBIX MaTepuaioB s
3alIUThl POOMOTHKOB B Tpoliecce 00paboTku U mepeBapuBanus. Cpeld MUKPOOHBIX MOJIMMEPOB
OHMOTTOTUMEPHI, TTOTyYeHHBIE U3 KIIETOYHBIX CTEHOK JPOKKEH, COCTOSIINE B OCHOBHOM M3 ITIOKAaHOB H
MaHHONPOTEHHOB, MPEICTABISIOT CO00I NMEpCIEeKTUBHBIN NMPUPOIHBIA HOCHUTENb ONarogapsi CBOUM
YHHUKaJIbHBIM CTPYKTYPHBIM M OMOAKTUBHBIM CBOMCTBAM. YUWTHIBAs IIUPOKHIA CHEKTP KOMMEPUYECKOTO
MPUMEHEHUS W  MeTabOoMMYecKue BO3MOXKHOCTH, JIPOXOKHM JAaBHO IPHU3HAHBI  KIIOUEBBIM
MUKPOOPTraHH3MOM B THUIIEBOW OHOTeXHONOrMW. JlaHHOE WCCleJoBaHUE HAaNpaBIIEHO Ha
XapaKTePUCTUKY (PHU3MKO-XUMHUECKUX CBOMCTB OSKCTParupoBaHHBIX HOCUTEJEH, BKIOUas MX
MOPQOJIOTHIO, pa3Mep YacTUI] U XMUMHUYECKHI COCTaB, KOJMUYECTBEHHYIO OIIEHKY aHTHOKCHUIAHTHON
AKTUBHOCTH in Vitro ¥ OLEHKY MX MOTEHIMANa B KauecTBe HOcuTelel mpoOuoThkoB. Tepmuueckas
CTaOWIJIBHOCTh JPOXOKEBOTO HOCHUTENS OyleT OLEeHeHa AJsl ONpPEAETICHUS! €ro CBOMCTB XpaHEHUs U



TEXHOJOTMYHOCTH. JIpOXOKEBOW HOCHUTENh JOIDKEH 001ajaTh aHTHOKCHJAHTHOW CIIOCOOHOCTEHIO,
CIOCOOHON HEWTpan30BaTh CBOOOTHBIC paguKaiibl. HKANCyIAIus MPOOHOTHKOB C FICTIONIE30BaHUEM
JIPOXOKEBBIX HOCHUTENEH JODKHA YIYUIIUTh OMOMOCTYITHOCTh M CBOMCTBA XPAHECHUS MCCIICIOBAHHBIX
npoOroTHKOB. [lonmydeHHbIe pe3ynbTarbl OyIyT CIIOCOOCTBOBaTh Pa3BUTHIO YCTOWYMBOW JOCTaBKH
MPOOHOTHKOB B (DyHKIIMOHAIBHBIE TPOMYKTHl MUTAHUS, perias MpoOIeMbl >KU3HECIOCOOHOCTH H
MCTIOJB3Ys Marepuaisl, nMeromue cratryc GRAS (obmenpusHanHo Oe30macHbIe).

KuioueBblie cioBa

MukpoxkarcyipoBaHue, 3-TIIF0OKaH, MUKPOOHBIE HOCHUTEIH, TIOIACAXapH/I, TIPOONOTHK.

The substantial loss of microbial viability that occurs during food manufacturing,
storage, and gastrointestinal processes frequently limits the effectiveness of probiotic-based
functional products [1]. Microencapsulation offers a promising approach to enhance probiotic
survival. Microbial carriers especially, yeast-derived carriers, have emerged as biodegradable
and biocompatible encapsulants due to their unique structures and resilience [2]. The yeast cell
wall is a complex composite of polysaccharides, primarily B-glucans, mannoproteins and
chitins offer natural, GRAS-status biopolymers for probiotic encapsulation, providing
mechanical strength, thermal stability and protection against gastric conditions. According to
new research, yeast cell wall polysaccharides have inherent immunomodulatory and antioxidant
properties which could offer synergistic benefits by shielding probiotics from oxidative damage
[3].

The primary objective of this work is to isolate and purify yeast cell wall carriers from S.
cerevisiae biomass using established extraction protocols. This study aims to: (i) Characterize
the physicochemical properties of the extracted carriers, (ii) Quantify the in vitro antioxidant
activity of the extracted carriers, and (iii) Evaluate the potential of these carriers to encapsulate
model probiotic bacteria, assessing encapsulation efficiency and the protective effect conferred
by the carriers' antioxidant properties against oxidative stress.

Physicochemical analysis is anticipated to reveal a porous, hollow morphology
conducive to high probiotic loading. Given the documented antioxidant nature of yeast
polysaccharides, we expect the extracted carriers to demonstrate enhanced viability and
effectiveness, as the carrier matrix may reduce cell leakage and maintain membrane integrity.

This research will provide a comprehensive assessment of yeast-derived cell walls as
multifunctional encapsulants. The expected outcome is the development of a natural, probiotic
delivery system with enhanced properties to combat oxidative stress, thereby improving the
overall efficacy and stability of probiotic products for functional food and nutraceutical
applications.
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