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Pedepar:

1. Incepraliist npucBsYeHa HAYKOBOMY OOI'PYHTYBAHHIO Ta IIPAKTUYHIN peasizauii TeXHOJIOriil KallCyII0BaHHS
IIpO6IOTUYHMX KJIITUH MIKPOOPTaHi3MiB y pPi3Hi BUAM MaTpullb Ta CTBOPEHHS Ha iXHill OCHOBI CUHOIOTUYHUX
KOMILJIEKCIB, 110 [1aJ10 3MOT'y PO3BUHYTU HayKOBUI HAPSIM 1O/I0 BUKOPUCTAHHS iX Y TEXHOJIOTISIX KOHAUTEPCHKUX
BUPOOIB /111 HaZlAHHS iM (QYHKLIOHAIBHOI CIIPSIMOBAHOCTI. HayKOBO OGI'PYHTOBAHO Ta MPAKTUYHO NIEPEBIPEHO
TEOPEeTUYHi [T0JIO’KEHHS YTBOPEHHSI MIKPOKAICYJl «IIPO6iOTHKU-000JI0HKOYTBOPIOBAY» 32 JOIIOMOIOIO
KOMOIHOBaHOTrO cr1ocofy — iMMOO6ii3allii B resib i MiKpOKaICyJIl0BaHHS, 0 CTaJI0 HAYKOBUM MiAIPYHTSIM IJ1s1
PO3pOOJIEHHS TEXHOJIOTIYHOTO MPOL,ECy BUPOOHMLITBA CUHOIOTUYHOIO KOMILJIEKCY i BUKOPUCTAHHS MI0TO B
peLenTypax KOHAUTEePChbKUX BUPOO6iB. Ha mifcTaBi KoMIIEKCy TPOBEIEHUX NOCiIKeHb Y BUBYEHH] BILINBY
CHHOIOTUYHUX KOMILJIEKCIB Ha SIKiCTh HamniB(abpUKaTiB Ta TOTOBUX KOHAUTEPCbKUX BUPOOIB yIOCKOHAIEHO
TEXHOJIOTi] iXHbOro BUPOOHUIITBA 3 KOPEKTYBAHHSIM TEXHOJIOTIYHMX NTApaMEeTPIiB i ypaxyBaHHSIM BBEJIE€HHS 10
peLenTypy MiKpOKarcyJabOBaHUX 6aKTepiil i mpe6ioTuki. OBIPYHTYBAHO LOLIIbHICTb 3aCTOCYBAHHS CUHOIOTUKIB y

TEXHOJIOTiSIX KOHIUTEPChKUX BUPOOIB K peLieNTyPHUX KOMIIOHEHTIB i pyHKLioHambHMX 106aBokK. Ha nifcTasi



MeJIMKO-6i0JI0TYHUX IOCTiIPKEeHb JOBEIeHO €(PEeKTUBHICTh BUKOPUCTAHHSI CUHOIOTHKIB Y TEXHOJIOTII
KOHAUTEPCbKUX BUPOOIB 1J15 HaZlaHHSI iM JIiKyBasbHO-MTPOQiNaKTUYHUX BJIACTUBOCTEM, CIIPSIMOBAHUX Ha

HOpMaJli3allilo KUIIKOBOi MiKpo6ioTH.

2. This dissertation is devoted to scientific substantiation and practical realization of innovative technologies of
encapsulating probiotic cells of microorganisms in different types of matrices and creating synbiotic complexes
based on them, which allows to develop the scientific trend of using them in confectionery technologies to impart
functional properties. The theoretical premises of forming «probiotics-shell» microcapsule in a composite way (gel
immobilization and microencapsulation) has been scientifically substantiated and practically tested, which became
the scientific basis for developing the technological process of producing the synbiotic complex (SC) and
introducing it into confectionery products. Theoretical thesis of obtaining microcapsules with microorganism cells
by using polysaccharides as shell formers has been developed. The mass fraction (10%) of calcium chloride used as
the structuring agent to form the pectin and pectin-chitosan matrix has been experimentally established. The
composition of structuring agents has been proposed and the optimal weight ratio of pectin and chitosan has been
experimentally established by IR spectrometry, rheological quality analysis of the developed matrices, and in vitro
experiments to study the survival of microencapsulated bacterial cells in the gastrointestinal tract. Theoretical
study of the kinetics of matrix formation from the composition of polysaccharides (pectin and chitosan) has
revealed that the process of hydrogel formation occurs due to forming interpolyelectrolyte complex with different
types of binding: in addition to electrostatic interaction between polyelectrolytes, hydrogen and intermolecular
hydrophobic bonds are formed. The possibility and expediency of using the developed method of encapsulation in
order to "protect” bacterial cells from the effects of adverse factors and maintain their viability in conditions that
mimic the gastrointestinal tract (in vitro) have been experimentally confirmed. It has been found that the presence
of unprotected bifidobacteria cells in a medium with pH 2 for 3 hours led to their significant destruction, while the
number of viable cells decreased by 50% compared to their initial value and amounted to 5-10*4 CFU /g. Whereas
the number of encapsulated cells in the pectin and pectin-chitosan shells decreased by 12% in both cases, and
amounted to 3-10*7 and 5-10*7 CFU /g, respectively. The same tendency persisted in relation to bile. The prolonged
release of microorganisms at the sites of dislocation when they are included in pectin and pectin-chitosan
matrices has been studied and scientifically substantiated. Microencapsulation technology for microcapsules with
probiotic microorganisms has been developed. Theoretical and practical preconditions of using prebiotics to
create synbiotic complexes in order to use them in confectionery technology have been formulated. Synbiotic
complexes for sugar and flour products have been substantiated and developed. The effect of the synbiotic on the
structural, mechanical, physical, and chemical properties of fondant mass and finished products has been
experimentally investigated. It has been confirmed that fondant masses with the synbiotic complex are
pseudoplastic bodies with anomalous viscosity. Their flow can be described by the Ostwald de Ville power model.
Increased dispersion of fondant candies with synbiotic has been determined as well as slower "staling", which
allowed to increase the shelf life by 1.6 times. The effect of the synbiotic complex on the physical and chemical
parameters of the marshmallow mass has been determined. It has been established that introducing
microencapsulated microorganisms into the recipe and increasing the mass fraction of lactulose leads to an
increased amount of free moisture in the system; the content of reducing substances increases; there is an
intensive saturation of the system with air, which leads to decreased density; the marshmallow mass has a fine and
homogeneous structure with the average size of air inclusions being 10-12 um, which significantly affects the taste
of the finished product. At the same time, sensory properties of the product do not change and microbial
contamination is minimized. The effectiveness of using synbiotic complexes in confectionery technology in order
to impart therapeutic and prophylactic properties, due to the pronounced antiinflammatory, antioxidant, and
antidysbiotic effects, which allows to correct and restore the intestinal microbiota, has been proven through
medical and biological research.
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