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Pedepar:

1. MuxaneBud A. 1. Po3po6yieHHS TEXHOJOTii MOPO31Ba alfu0(diIbHO-CUPOBATKOBOTO HU3bKOJIAKTO3HOTO.
KBanigikanifiHa HaykoBa Ipalisl Ha IpaBax pykomnucy. Jluceprarist Ha 30006yTTsI OCBITHbO-HAayKOBOT'O CTYIIEHS
Iokropa (pinocodii 3a crenianpHicTiO 181 «Xap4oBi TexHoOrI» — HallioHanbHUI YHIBEPCUTET XapyOBUX TEXHOJIOTIN
MinicTepcTBa ocBiTy i Hayku Ykpainu, Kuis, 2025. JucepTauiiiHy npaiio NpUCBSIY€HO PO3POOIEHHIO TEXHOJIOTII
MOPO3uBa auuoQibHO-CUPOBATKOBOI'O HM3bKOJIAKTO3HOI'O Ha OCHOBI PiIKOTO Tifip0oJ1i30BaHOIO KOHLEHTPATy
IeMiHepasli30BaHOi CUPOBATKU 3 HAaTypaJbHUMU (QYHKI[iOHATbHO-TEXHOJIOTIYHUMMU iHIpefiieHTaMu. JJoCiIpKeHo
0COOGJIMBOCTI NPOLECY TiIPOJIi3y IaKTO3!U Y PiAKMX KOHIIEHTpaTax JAeMiHepani3oBaHOi CUpOBaTKU. BCTaHOBIEHO, 110
3acrocyBaHHs pepmeHTHOro npenapaty GODO-YNL2 1 pinkyx KOHLIEHTPATiB CHPOBATKY He O3BOJISIE LOCSTTH
CTYIIeHsI Tiposi3y J1akTo3M BUllle HDXK 75-77% npotsrom 10 roa. OnHodacHe 3acTocyBaHHs pepmeHTHOro GODO-
YNL2 Ta 3axkBauyBanbHOro «L. Acidophilus LYO 50 DCU-S» npenapartiB npoTsarom 6 roj, 3abesnedye KOHBEPCiio
noHaz 95% 71aKTO34 1711 KOHLEHTPATIB 3 MACOBOIO 4aCTKOIO cyxux pedoBrH 10-30% ta nonan 90% niis 40%-ro

KOHIIEHTpATy. PallioHaIbHOIO TPUBAJIICTIO TiIPOJIi3y JIAKTO3M y KOHILIEHTPATax JeMiHepasi30BaHOi CUPOBATKU 32



KoMbiHanii mpenapatiB € 6 rop, a1 KoHueHTpariB 10% ta 20% ta 8 rog niisa koHueHTpartiB 30% ta 40%, 10
3abesneyvye rigposis sakTo3u Ha piBHI 96,8-100%. ONTUMI30BaHO CTYIiHb 3aMiHM LIyKPY B MOPO3UBI Ha CYXi
PEYOBMHHU PifIKOro KOHLIEHTPATYy AeMiHepasnizoBaHoi cupoBaTtku 40%. SHUKEHHS IOTpedU y LIyKpi B MOPO3UBI 3
HETiIpOJIi30BaHMM KOHLEHTPATOM CUPOBATKU y [IEPEPAXYHKy Ha MOro 3arajJbHUM BMIiCT MOXe focsratu 29%, a 3
rizpoJsii3oBaHNM KOHLIEHTPATOM — 110 42%. Y ckiazi 3pas3KiB MOpO3UBa CUPOBAaTKOBOr0 6a30BOr0 CKJaLy, 36arayeHnx
6iIKOBMMU i30J19TaMU Ta KOHIIEHTpaTaMu, HallBUILy IIIHOYTBOPIOIOYY 3IaTHICTb BUSBIISIE i30JISIT CUPOBAaTKOBUX
6inkiB. 3a 1loro BMiCTy Ha piBHi 3-5% y CKilafli CyMilllell Ha OCHOBI Tifip0oJli30BaHOr0 KOHLEHTPATY IIiHO30UTICThb
craHoBua 221,5-246,7%, a miHOCTINKiCTb — 59,3-61,9 XB. [3071T CUPOBATKOBUX 6i/IKiB 3HAUHO BILJIMBAE HA
XapaKTepUCTUKU KOJIbOPOBOCTI MOpPO3UBa. B nporieci 36epiraHHs CTymiHb 326apBJIeHHS Y 3€JIeHUI Ta JKOBTUU
KOJIBOPU 3POCTa€ 1151 BCiX 3paskiB. BcTaHOBIEHO CyTTEBUI BIUIMB O-TJIIOKAHIB HA PEO0JIOTiyHi Ta (izuKo-xiMiuHi
XapaKTEPUCTUKA MOPO31Ba CUPOBATKOBOTO. O-TJ1i0KaH 3 BiBca (0,25-0,5%) Halbinbuie BIMBaEe Ha 3HUKEHHS
KPiOCKOIIiYHOI TeMIepaTypH Ta MiABULIEHHS 30UTOCTI Ta ONOPY 10 TAHEHHS. O-TJII0KaH 3 gpixaxis (0,25-0,5%)
IIPU3BOJUTS JI0 iABULIIEHHSI TEMIIEPATYPH 3aMeP3aHHs BOJHOI a3y IPOAYyKTY, 0 CYIPOBOIKYETHCS 3HIDKEHHSIM
CTIMKOCTI [10 TI7IaBJIEHHS ITiCJIs OJHOTO THUXKHS 306epiraHHs MOPiBHSIHO 3i cTabinizaliitHoo cuctemoo Cremodan Sl
320. JlocmigyKeHHs IpoLecy peKpUCTatisalii BiJIbHOI BOAM y 3pa3Kax MOPO3UBa [10Ka3aJlo, WO O-TJII0OKAaHU YUHSTh
CyTT€BUMU BIJIUB HA CTPYKTYPHI BIaCTUBOCTI MOZeIbHUX cucTteM. KomepuiiiHa cuctema crabinizanii Cremodan SI
320 nigTpuMye po3Mip KpucTaiis spoay Ha piBHi 20,50+0,77 MKM NPOTSATOM OLHOTO THXKHS, TOAi SIK KOHTPOJIbHUI
3pa3ok 6e3 cTabinizaTopiB MaB miaMeTp KpucTasis Ha piBHi 25,01+1,06 MxM. o-T7110KaH 3 BiBca (0,25-0,5%)
IIeMOHCTPYBAB TEHAEHIIiI0 10 306ibIIeHHS KPUCTAiB JIbOy ITPHM 30epiraHHi MOpO31Ba IO OGHOTO MiCSIM 3
16,31+0,15 mxm go 20,01+0,72 MkMm. VY 3pasKy, o mictus 0,25% IpiKIKOBOrO O-TJI0KaHY, 6ys10 3adikcoBaHO
YTBOPEHHSI HalAPiOHIMMUX KpucTaiiB gpoay (8,49+0,37 MKM y nepiinii ieHs) i noganblie MiHiMasbHe 3pOCTaHHS [0
9,52+0,16 MKM uepe3 oauH Micsiib. OGrPyHTOBAHO PELENTYPHUI CKJIaJ MOPO31Ba auug0¢iIbHO-CUPOBATKOBOTO Ha
OCHOBI T POJIi30BaHOr0 KOHIIEHTPATY CUPOBATKU 3 MAaCOBOIO YaCTKOIO CyXUX pedoBUHU 40% y oegHaHHI 3
i30JIITOM CO€EBUX OiMKiB, O-TJIIOKAHAMU Pi3HOTO MOXOKEHHS Ta XapYOCMaKOBUMU HATIOBHIOBaYaMU. YTOYHEHO
TPUBAJIICTh BU3PiBaHHS CyMilllell MOPO3UBa Ta BCTAHOBJIEHO, IO JAHUH €Tall MOXKe OyTH BUKJIIOYEHNI 32 PaXyHOK
33JI0BUJIBHOTO CTPYKTYPYBAHHSI CyMIilIEN MiCJIs1 OXOJIOIKEHHS, 110 HE 3HMKYE ITIOKA3HUKIB SIKOCTi TOTOBOTO
IpoayKTy. JlocaimkeHo 6i0J10riuHy LiHHICT, MOPO3UBa alni0()iIbHO-CHPOBATKOBOIO HU3bKOJIAKTO3HOTO Ta
BCTaHOBJIEHO, 1110 BifOyBaeThbcs ii 36ibu1eHH Bif, 70,47% no 80,29% npu BUpOOGHUILITBI MOPO31Ba HA OCHOBI
rigpoJi30BaHOro KOHLEHTPaTy cCupoBaTKu. [logasnbie BBeeHHs 3% i30Ty CUPOBAaTKOBUX OiJIKiB MiIBAILyE
6iosioriyHy HiHHICTD 10 82,66%. CoLianbHUN pe3ysIbTaT Bif, BIPOBalKEHHS HOBOI TEXHOJIOT MOpO3UBa
auuo0(disIbHO-CUPOBATKOBOTO HU3bKOJIAKTO3HOTO N10JISIra€ B OTPUMAHHI IPOJYKTY, 10 3a/10BOJIbHSIE BUMOTY JIIOeN
3 iIHTOJIEPAHTHICTIO [0 JIAKTO3HY, @ TAKOX Y PO3LIMPEHH] iCHYI0UOT0 aCOPTMMEHTY MOPO3UBaA Ta 3aMOPOXKEHUX
IleCepTiB 32 paXyHOK BUPOOHUIITBA MTPOAYKTY MiJIBUIIEHO] Xap4OBOi LIIHHOCTI, 30KpeMa 3a PaXyHOK IiIBULIEHOTO
BMICTYy 6ifKa.

2. Mikhalevych A. P. Development of technology of acidophilus whey low-lactose ice cream. Qualification scientific
work in the form of a manuscript. Dissertation for the degree of Doctor of Philosophy in speciality 181 ‘Food
Technologies’ - National University of Food Technologies of the Ministry of Education and Science of Ukraine,
Kyiv, 2025. The dissertation is devoted to the development of acidophilus whey low-calcium ice cream technology
based on liquid hydrolysed demineralised whey concentrate with natural functional and technological ingredients.
The peculiarities of the process of lactose hydrolysis in liquid concentrates of demineralised whey were
investigated. It was found that the use of the enzyme preparation GODO-YNL2 for liquid whey concentrates does
not allow to achieve a degree of lactose hydrolysis higher than 75-77% within 10 hours. The simultaneous use of the
enzyme GODO-YNL2 and the fermentation preparation ‘L. Acidophilus LYO 50 DCU-S' for 6 hours ensures the
conversion of more than 95% of lactose for concentrates with a mass fraction of solids of 10-30% and more than
90% for a 40% concentrate. The rational duration of lactose hydrolysis in demineralised whey concentrates with
the combination of preparations is 6 hours for 10% and 20% concentrates and 8 hours for 30% and 40%
concentrates, which ensures lactose hydrolysis at the level of 96.8-100%. The degree of replacement of sugar in
ice cream with the dry matter of liquid whey concentrate has been optimised to 40%. The reduction in the need



for sugar in ice cream with non-hydrolysed whey concentrate in terms of its total content can reach 29%, and with
hydrolysed whey concentrate - up to 42%. Whey protein isolate and concentrate have the highest foaming ability
in ice cream samples with a whey base composition enriched with protein isolates and concentrates. At its content
of 3-5% in the composition of mixtures based on hydrolysed concentrate, the foaming point was 221.5-246.7%, and
the foam resistance was 59.3-61.9 min. Whey protein isolate significantly affects the colour characteristics of ice
cream. During storage, the degree of green and yellow colouration increases for all samples. A significant effect of
o-glucans on the rheological and physicochemical characteristics of whey ice cream was found. o-glucan from oats
(0.25-0.5%) has the greatest effect on reducing the cryoscopic temperature and increasing the whipping and
melting resistance. o-Glucan from yeast (0.25-0.5%) leads to an increase in the freezing point of the aqueous phase
of the product, accompanied by a decrease in melting resistance after one week of storage compared to the
Cremodan SI 320 stabilisation system. The study of the process of free water recrystallisation in ice cream samples
showed that o-glucans have a significant effect on the structural properties of the model systems. The commercial
stabilisation system Cremodan SI 320 maintains the size of ice crystals at 20.50+0.77 um for one week, while the
control sample without stabilisers had a crystal diameter of 25.01+1.06 pm. o-glucan from oats (0.25-0.5%) showed a
tendency to increase ice crystals during storage of ice cream up to one month from 16.31+0.15 um to 20.01+0.72
pum. In the sample containing 0.25% yeast o-glucan, the formation of the smallest ice crystals was recorded
(8.49+0.37 um on the first day) and further minimal growth to 9.52+0.16 pm after one month. The formulation
composition of acidophilus whey ice cream based on hydrolysed whey concentrate with a mass fraction of dry
matter of 40% in combination with soy protein isolate, o-glucans of various origins and flavouring fillers was
substantiated. The duration of maturation of ice cream mixtures was clarified and it was found that this stage can
be eliminated due to satisfactory structuring of the mixtures after cooling, which does not reduce the quality of
the finished product. The biological value of acidophilus whey low-calcium ice cream was investigated and found
to increase from 70.47% to 80.29% in the production of ice cream based on hydrolysed whey concentrate. Further
introduction of 3% whey protein isolate increases the biological value to 82.66%. The social impact of the new
technology of acidophilus whey low-lactose ice cream is to produce a product that meets the requirements of
people with lactose intolerance, as well as to expand the existing range of ice cream and frozen desserts by
producing a product with increased nutritional value, in particular due to its higher protein content.
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Micue3HaxoaKeHHS: ByJI. Bonmonumupceka, 6ya. 68, Kuis, 01601, Ykpaina

dopma BracHOCTI: /lepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:

1. binuk OsneHa AnaTosiiBHA

2. Olena A. Bilyk

KBasigikanis: k.r.u., npodecop, 05.18.01

Imentudikarop ORCID ID: 0000-0003-3606-1254

HoparkoBa indopmamnist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HarioHanbHU# yHIBEPCUTET XapYOBUX TEXHOJIOTii
Kopg 3a €IPIIOY: 02070938

Micueanaxo,szeﬂﬂa: ByJI. Boslogumupcska, 6yz. 68, Kuis, 01601, Ykpaina
dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBITH i HAayKu YKpaiHu

InmenTudikarop ROR:

VIII. 3aKkJII04Hi BiZOMOCTi
Biacue IlpisBume Im'st [Io-6aTbKOBI [Taciynmii Bacuar MukoiaioBuy

TOJIOBH pagu

Biiacue IlpisBume Im's ITo-6aThKOBI [Taciynwmii Bacuib MukosmainoBuy

rOJIOBYIOYOTO Ha 3aciJaHHi



BigmoBigasbHUH 32 MiATOTOBKY Menbhuk Hartasis

00JIIKOBHX JOKYMEHTIB

PeecTtpartop YkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaJIbHUM 32 PEECTPalLil0 HayKOBOI IOpuenko TeTsHa AHaTosiiBHA

OisIIBHOCTI




