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Pedepar:

1. Muxanesuu A. I1. Po3po6sieHHs TexHoJI0rii MOpo3uBa aluAoQibHO-CUPOBATKOBOIO HU3bKOJIAKTO3HOTO.
KsanigikanifiHa HayKoBa Ipalsl Ha IpaBax pyKonucy. JJucepratis Ha 3000yTTsI OCBITHbO-HAayKOBOTO CTYIIEHS
nokropa pinocodii 3a cnenjanpHicTio 181 «Xap4oBsi TexHosorii» — HallioHanpHUI yHiBEpCUTET Xap4OBUX TEXHOJIOTIN
MinictepcTBa ocBitu i Hayku Ykpainu, Kuis, 2025. lucepTaliliiHy npaiio NprUcBsuY€HO PO3POOJIEHHIO TEXHOJIOT I
MOpPO31Ba alU0(PiIbBHO-CUPOBATKOBOTO HU3bKOJIAKTO3HOTO HA OCHOBI PiZIKOTO riIp0Ji30BAaHOTO KOHLIEHTPATy
IeMiHepali30BaHOi CUPOBATKU 3 HATyPaJbHUMU (PYHKIIOHATBHO-TEXHOJIOTIYHUMM iHIpeieHTaMu. JJOCIiIKeHO
0COOJIMBOCTI ITpo1ecy rigpoJiidy JIaKTO3U y PiIKMX KOHIIEHTpaTax AeMiHepasizoBaHOI cpoBaTKU. BcTaHOBIEHO, 110
3acTocyBaHHs pepmeHTHoro npenapaty GODO-YNL2 171 pifKkux KOHLIEHTPATiB CHPOBATKY He I03BOJISIE IOCITTU
CTYII€HS TiIpOJIi3y JIaKTO3U BHUlIle HDK 75-77% npotsirom 10 rox. OpHodacHe 3acTocyBaHHs pepmeHTHOro GODO-



YNL2 ta 3akBamyBanbHOro «L. Acidophilus LYO 50 DCU-S» npenapartiB npoTsrom 6 rog 3abesnedye KOHBEPCilo
noHaz 95% 71aKTOo3U 1711 KOHLEHTPATIB 3 MaCOBOIO 4acTKOI0 cyxux pedoBuH 10-30% ta nonan 90% ni1s 40%-ro
KOHIIEHTpATy. PallioHaJIbHOIO TPUBAJIICTIO IiIPOJIi3y JIAKTO3M y KOHLIEHTPATax JeMiHepasi30BaHOi CUPOBATKU 32
KoMbiHalii mpenapatiB € 6 rof, nJs KoHLeHTpaTiB 10% ta 20% Ta 8 rof A5 KoHueHTpaTiB 30% Ta 40%, mo
3abesrneyvye rifpoJii3 JakTo3u Ha piBHi 96,8-100%. OnTuUMi30BaHO CTYMiHb 3aMiHM LIyKPY B MOPO3UBi Ha CyXi
PEYOBMHU PiIKOro KOHIIEHTPATy AeMiHepasizoBaHoi cupoBaTku 40%. SHUKEHHS IOTpedU y LIyKpi B MOPO3UBI 3
HETiIpOJ1i30BaHMM KOHLIEHTPAaTOM CUPOBATKU y [IepePaxyHKy Ha HOTro 3arajJbHUil BMiCT MOXXe focsratu 29%, a 3
rigpoJsii3oBaHNM KOHLIEHTPATOM — 110 42%. Y ckiaji 3pa3kiB MOpO3UBa CUPOBATKOBOTO 6a30BOr0 CKJazy, 36arayeHnx
6iIKOBMMU i30J19TaMU Ta KOHIIEHTpaTaMu, HallBUILy IIIHOYTBOPIOIOYY 3aTHICTb BUSBIISIE i30JISIT CUPOBAaTKOBUX
6inkiB. 3a 1ioro BMiCTy Ha piBHi 3-5% y cKJlafii CyMilllell Ha OCHOBI Iifip0oJli30BaHOrO KOHLEHTPATy IiHO30UTICTh
craHoBuna 221,5-246,7%, a miHOCTiNKicTh — 59,3-61,9 XB. [30719T CUPOBATKOBUX 6i/IKiB 3HAUYHO BIJIMBAE HA
XapaKTePUCTUKHU KOJIbOPOBOCTI MOPO3UBa. B npoueci 36epiranHs cTymiHb 3a6apBjIeHHS y 3€JI€HNI Ta )KOBTUI
KOJIbOPU 3POCTae 1J1s1 BCiX 3pa3kiB. BcTaHOBJIEHO CyTTEBUMI BIJIMB O-TJIIOKAHIB HA PeoJIoriyHi Ta (izuKo-xiMivHi
XapaKTEePUCTUKA MOPO31Ba CUPOBATKOBOTO. O-TJi0KaH 3 BiBca (0,25-0,5%) Halibinbiie BIMBae Ha 3HUKEHHS
KPiOCKOIIiYHOI TeMIepaTypy Ta MifBULIEHHS 30UTOCTI Ta ONOPY 10 TAHEHHS. O-TJII0KaH 3 gpixaxis (0,25-0,5%)
IIPU3BOJUTS 10 IiBULIIEHHS TEMIIEPATYPH 3aMepP3aHHs BOOHOI a3y POoAyKTY, IO CYIPOBOIKYETHCS 3HIDKEHHSIM
CTIMIKOCTi [10 TI7IaBJIEHHS ITiCJIsE OJHOTO THXKHS 306epiraHHs MOPIiBHIHO 3i cTabinizaliitHoo cuctemoro Cremodan SI
320. JocmigyKeHHs IPOoL,eCy peKprcTalisalii BibHOI BOIY y 3pa3Kax MOPO3MBa T10Ka3aJlo, 0 O-TJII0KaHU YAHATD
CYTTEBUI BIIJIMB HAa CTPYKTYPHI BIaCTUBOCTI MoJiesIbHUX cucTeM. KomepuiiiHa cuctema crabinisauii Cremodan SI
320 nigTpuMye po3Mip KpucTaiiB oy Ha piBHi 20,50+0,77 MKM NPOTSATOM OLHOTO THXKHS, TOAi SIK KOHTPOJIbHUI
3pa3ok 6e3 crabinizaTopiB MaB miaMeTp KpucTasiB Ha piBHi 25,01+1,06 MxM. o-T7110KaH 3 BiBca (0,25-0,5%)
I€MOHCTPYBaB TEHEHLiI0 1O 30ibIIEHHS KPUCTAIB JIbOLY TP 30€piraHHi MOPO3MBa O OGHOTO MiCSIL 3
16,31+0,15 mxm mo 20,01+0,72 MkM. VY 3pasKy, o mMicTus 0,25% IpiDKIKOBOrO O-TJII0OKaHy, 6ys10 3adikcoBaHO
YTBOPEHHSI HalApiOHImMX KpucTamiis spony (8,49+0,37 MKM y nepiinii JeHs) i noganblie MiHiMasbHe 3pOCTaHHS [0
9,52+0,16 MKM yepe3 oAUH Micsib. OGTPYHTOBAHO PELENITYPHUI CKJIaJ MOPO3MBa auu0¢ibHO-CUPOBATKOBOTO Ha
OCHOBI TiZPOJIi30BaHOT0 KOHIJEHTPATY CUPOBATKU 3 MaCOBOIO YaCTKOIO CyXUX pedoBuHM 40% y noegHaHHi 3
i30JIITOM COEBUX OifKiB, O-TJIFOKAHAMU Pi3HOTO MOXOKEHHS Ta XapYOCMAaKOBUMU HATIOBHIOBAYaMU. YTOYHEHO
TPUBAJIICTh BU3PiBaHHS CyMilllell MOPO3UBa Ta BCTAHOBJIEHO, 110 JAaHUI €Tall MOXKe OyTH BUKJIIOUEHUI 32 PaXyHOK
33/I0BiJIbHOTO CTPYKTYPYBaHHS CyMilllel MiCJIsl OXOJIOKEHHS], [0 He 3HIXKYE IIOKa3HUKIB SKOCTi TOTOBOTO
IpoayKTy. JocaimKeHo 6i0J10riuHy LiHHICT MOpPO31Ba auni0(diIbHO-CHPOBATKOBOIO HU3bKOJIAKTO3HOTO Ta
BCTaHOBJIEHO, 1110 BinOyBaeThcs ii 36ibl1eHH Bif, 70,47% no 80,29% npu BUpOOHUILITBI MOPO31Ba Ha OCHOBI
riZpoJi30BaHOro KOHLEHTPATy cCupoBaTKu. [lofasnbie BBeeHHs 3% i30J19Ty CUPOBAaTKOBUX OiJIKiB MifBUILYeE
6iosoriyHy HiHHICTB 10 82,66%. ConianbHUN pes3ysbTaT Bif, BIPOBaIKEHHSI HOBOI TEXHOJIOTi MOpO3UBa
auuodisIbHO-CUPOBATKOBOIO HU3bKOJIAKTO3HOTO I10JISra€ B OTPUMAHHI IPOJYKTY, 10 3a/10BOJIbHSIE BUMOTY JIIOZe
3 IHTOJIEPAHTHICTIO [0 JIAKTO3H, a TAKOX Y PO3LIUPEHH] iCHYI0UOT0 aCOPTMMEHTY MOPO3UBaA Ta 3aMOPOXKEHUX
IleCepTiB 32 paXyHOK BUPOOHUIITBA MTPOAYKTY MiJIBUIIEHO] Xap4OBOi LIIHHOCTI, 30KpeMa 3a PaXyHOK IiIBULIEHOTO
BMIiCTy bifKa.

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 um. 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 pm to 20.01+0.72
um. 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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MicneSHaxo,ZDKeHHﬂ: ByJI. Bosopumupcska, 6ya. 68, Kuis, 01601, Ykpaina

dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHiBEepCUTETCHKUI

Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. Binuk Osnena AHarosniiBHa

2. Olena A. Bilyk

KBasigikanis: k.1.1., npodecop, 05.18.01

InenTudikarop ORCHID ID: 0000-0003-3606-1254

JoparkoBa iHdpopmamuist:

IloBHE HaliIMEeHYBaHHS IOPUAHNYHOI 0COOHM: HauioHanbHMI1 yHIBEPCUTET XapYOBMX TEXHOJIOTI
Kopg 3a €IPIIOY: 02070938

MicueBHaxo,ereHHﬂ: ByJI. Bonmonumupceka, 6ya. 68, Kuis, 01601, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:



CeKTop HayKH: YHIBEpCUTETCHKUI

VIII. 3ak1104YHi BiZOMOCTI
Biacue IpizBume Im's I[lo-6aThKOBI [Taciynuin Bacnuibs Mukosanosud

TOJIOBH paju

Bsiacue IlpisBume Im's ITo-6aThKOBI [aciynmii Bacumb Mukosnariosud

TOJIOBYIOYOTO Ha 3acCiiaHHi

BignoBigasibHUI 3a HiATOTOBKY MenbHuk Hatasis

00JIiIKOBHX JOKYMEHTIB

PeecTpartop YkpIHTEI

KepiBHuk Bigainy YKpIHTEI, mpo €
BiZINOBiZaJIbHUM 32 peecTpallilo HayKOBOi IOpuenko TeTsHa AHarosiiBHA

OisSIIBHOCTI




