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Pedepar:

1. Incepraris Ha 30O6YTTSI HAYKOBOTO CTyIeHs fokTropa ¢dinocodii 3a cnenianpHicTio 181 «Xap4oBi TexHOMIOri
HanioHanbHuUit yHiBEpCUTET XapuoOBUX TEXHOJOriH MiHicTepcTBa ocBiTH i Hayku YKpainu, Kuis, 2025. [lucepraniiiny
POOOTY NPUCBSYEHO YIOCKOHAJIEHHIO TEXHOJIOTIN CMETaHU i CMETaHHUX NPOIYKTIB 3 HU3bKMM BMICTOM XUPY
LJISIXOM 3aCTOCYBaHHS (PYyHKIiIOHAJIbHO-TEXHOJIOTIYHUX iHIPelieHTiB (MOJIOYHO-61/IKOBUX i 6i7IKOBO-BYTII€BOJHUX
KOHILIEHTPATIB Ta IoJicaxapuiB), po3po6sieHHS €HEeProouaiHoro crocody NpsbkKeHHs BepUIKiB Ta pelenTypHOro
CKJIaJly HOBUX BUJiB IIPOAYKTIB, @ TAKOK YTOYHEHHSI TEXHOJIOTIYHUX PEXKUMIB iX BUpo6HuULTBA. HaykoBo
OOI'PYHTOBAHO BUOIp 01JIOKBMiICHUX iHIpefi€HTIB 17151 GOPMYBaHHS KOMILIEKCY TOKA3HUKIB SIKOCTi CMETaHM i
IIPOJYKTiB CMEeTaHHUX. [JoBeIeHO TEXHOJIOTIYHY AOLIJIbHICTh 3aCTOCYBaHHS MOJIOYHO-0iJIKOBUX {HrpeJieHTIB y
CKJIaJli CMETaHHU 3 MaCOBOIO YacTKOI0 XXUPy 10%. 32 KOMIIJIEKCOM OPraHOJIENTUYHYX i Pi3UKO-XiMIYHUX IIOKA3HUKIB
— KHCJIOTHICTIO, CTyIIEHEM CHHEPE3UCY, MIKPOCTPYKTYPOIO, @ TAKOXK TPUBAJIICTIO CKBALIyBaHHSI 06PaHO
palioHaZIbHUI BMICT CyXOro 3HeXXUpeHoro mooka (1%), kaseinary Harpito (0,5%), kaseinary kanbLito (0,75%),
KOHLEHTPATy cupoBaTKoBuX 6iskiB KCB-YO (1,0%) i 40%-BOro KOHL,EHTpATy rifpoJizoBaHoi cuposatku (30%), ki



3a6e3me4yIoTh BMiCT 6iJIka y roToBOMY ITpoayKTi Bif, 3,0 1o 3,4%. BcTaHOBIIEHO, 110 3aCTOCYBaHHS GiTOKBMiCHUX
iHrpenieHTIB y BUBHaY€HUX palliOHaIbHUX [103aX [I03BOJISE CTabili3yBaTy TUTPOBAHY Ta aKTUBHY KUCJIOTHICTD
CMETaHM 3 MaCOBOIO 4acTKOI0 Xupy 10% BIpoJoBX 5-Tu A1i6 36epiraHHs. 3a KOMIJIEKCOM OPraHOJIENITUYHUAX
[IOKa3HMKIB, @ TAKOX BOJIOTOYTPHUMYIOUOIO i CTPYKTYPYIOUOIO 3[IaTHICTIO BUBHAYEHO HANBUIIUN PiBE€HD SIKOCTI
cMeTaHH, o MicTuTb 1% KCB-Y® Ta 30% KOHLEHTPATY Tiip0o1i30BaHOi CHPOBATKU. Bysl0 BUBYEHO MOKJIMBICTD
inTeHcudikauii peaxuii Maiisipa 3 MeTO0 PO3po6JIEHHS HOBOTO BUly CMETaHU NPSDKEHOI 3 OpUTiHaIbHUMU
OpraHoJIENTMYHUMU [10Ka3HUKaMu. Ha 0CHOBI aHani3y cepeHbOCTaTUCTUYHUX KOJIIPHUX XapaKTEPUCTUK
IIPSDKEHOr0 MOJIOKA 3a KpUTepii 3a6apiienHs ais npsbkeHux 10%-sux sepuikis y cuctemi CIE Lab 6yau npuiiHsTi
TaKi 3HaYEHHS: JJ11 KOOpAMHATH «a» — Bix 1,5 mo 2,0 ox.; oyst koopauHatu «b» - Big 11,5 no 13,0 oxn. BcraHoBieHO
3Ha4YHE CKOPOYEHHS MPOLeCy IIPSIKEHHS BEPUIKiB 3 MOJIOYHO-0i7IKOBUMU i BYTJIEBOOHUMU iHTpeJlieHTaMu: 117151
BEPUIKIB 3 KOHLIEHTPATOM CHPOBATKOBUX OiJIKiB — He MeHIIe 21 XB; 17151 BEPIIKIB 3 ifip0oJli30BaHUM KOHLIEHTPAaTOM
CHPOBATKU — He MeHIe 28 XB. Pe3ynbraTy BOCTiIKeHHs [TOKa3HUKIB SIKOCTi CMETaHu NIPSDKEeHOi, 36arauyeHoi 6inkom,
NiATBEpAUIN JOLIbHICTh IPUMHATUX TEXHOJIOTIYHUX pillleHb. [1if yac po3pobieHHs pelenTyp NpoyKTiB
CMETaHHUX 3i 3HWKEHUM BMiCTOM >XMPY 3 METOIO iX OJATKOBOTO CTPYKTYPYyBaHHs 0yJIO IOBEIEHO CYTTEBY
nepesary QyHKLiOHJIbHO-TEXHOJIOTIYHUX BJIACTUBOCTEN IyapOBOi KaMe[li, TOPiBHSIHO 3 O-IJIIOKAaHOM, Y KUJIBKOCTI
0,5%. OnTrMi30BaHO MapaMeTpu MPOLeCy IIPoLecy TOMOTreHi3allii BepIiKiB K 060B'I3K0BOI TEXHOJIOTIYHOI ornepariii
y T€XHOJIOTii cMeTaHu. BcTaHOBJIEHO, 1110 AOCAITU 3HaYeHb ePeKTUBHOI B'I3KOCTi cMeTaHu He Hik4ye 80 mIlasc npu
[IPSMOMY XOJIi POTaLiiHOTO BUMIPIOBAHHY i TpaflieHTi WBUAKOCTI 3cyBy 0,1 co! B IPMCYTHOCTI KOHLLEHTPATY
CHPOBATKOBUX O1/IKiB 1 KOHLIEHTPATY Tilp0oJ1i30BaHOi CUPOBATKM MOJKHA y IIMPOKUX Jiala3oHax 3HaY€Hb TUCKY (5-25
MIIa) i remnepatypu (40-80 oC) 3a paxyHOK CTPYKTYPYIOUOi 3aTHOCTI 6iJIOKBMiCHUX iHrpenieHTiB. ToMy pexxumu
roMOreHi3allii BeplikiB 3 O-TJII0OKAHOM 3HaYHO 3BYXXYI0TbCs 10 10-15 MIla 3a remnepartypu 60-700C, a 17151 BEPIIKIB 3
ryapoBOIO KaMeJIII0 MOXYTb OyTH peasi3oBaHi 3a JOBOJI HU3bKOI TeMIiepaTypu B gianasoHi 40-80oC. 3a
pe3yJIbTaTaMU aHaJli3y KOMIUIEKCY ITOKa3HUKIB SIKOCTi OCAiTHMX 3Pa3KiB 3 BapillOBaHMM XiMiYHHAM CKJIaJIOM
PO3p006JIEHO OpUTiHAJIbHY PEeLleNTyPy CMETAaHHOTO IPOIYKTY, 30araueHoro 6ijIkoM, 110 MiCTUTb I'yapoBy Kame[p i
KyPKyMy. YTOYHEHO TE€XHOJIOTiYHi PEXXUMU BUPOOHUIITBA CMETAHU i CMETAaHHUX BUPOOIB 3 HU3bKUM BMiCTOM KUPY.
BusiBjieHO 0COGIMBOCTI ITPOLIECY CKBALIyBAHHS HOBUX BUJIiB IPOAYKTIB 3 HATYPAIbHUMU (PYHKI[IOHAJIbHO-
TEXHOJIOTIYHMMU iHrpeieHTamu. [JocmimkeHo HOPMaTUBHI OKAa3HUKU SIKOCTi CMETaHU i CMETaHHUX BUPOOIB 3
HaTypajbHUMU iHrpenieHTamu. CoujanbHuil e(EKT Bil, BIPOBAI’KEHHS! YAOCKOHATIEHUX TEXHOJIOTI CMETaHHU i
CMETaHHUX BUPOOIB 3 HU3bKUM BMiCTOM KUPY I0JISITA€ B PO3IIMPEHH] aCOPTUMEHTY (DEPMEHTOBAHUX MOJIOUHHUX
IIPOAYKTIB MiABUILEHOI XapuoBOi LIIHHOCTI HA OCHOBI BUKJIIOYHO HATypajIbHOI CUPOBUHU. EKOHOMIUHNMIT eeKT
006YMOBJIEHMI 3a01aIPKEHHSIM CUPOBMHM TBAPMHHOTO MIOXOIKEHHS i 3HV)KEHHSM BUTPAT EHEPropecypciB 3a
PaxyHOK CKOPOY€EHHSI TPUBAJIOCTi TEXHOJIOTIYHOTO LMKy BUPDOOHULTBA. [JOCTOBIpHICTh OTPUMAHUX PE3YJIbTATIB
[iATBEP/’KEHO BUKOPUCTAHHSIM CY4aCHMUX METOAMK i METOZIB TOCTIiIKeHb, BilIOBIAHOTO 06J1ajHAHHS,
BUKOPHCTaHHSIM MaTeMaTUYHUX 3aC006iB 1715 ONpallloBaHHS pe3yJbTaTiB. HayKoBi [107105keHHSs Ta peKoMeHaallii
NiATBEPAKEHI pe3ysbTaTaMy J1JaO0OPATOPHUX AOCiIKeHb. HayKoBy HOBU3HY Pe3yJbTaTiB AOCIIIPKEHHS

HigTBEPIKEHO JeKaapaliilHUM IaTeHTOM Ha KOPUCHY MOJIEJb.

2. A dissertation for obtaining the degree of Doctor of Philosophy in speciality 181 “Food Technologies” - National
University of Food Technologies, Ministry of Education and Science of Ukraine, Kyiv, 2025. The dissertation is
dedicated to the enhancement of technologies for sour cream and sour cream products with low fat content
through the application of functional and technological ingredients (whey protein and protein-carbohydrate
concentrates, as well as polysaccharides), the development of an energy-saving method for cream heating, the
formulation of new product types with natural ingredients, as well as the refinement of technological parameters
for their production. The scientific justification for selecting protein-containing ingredients to develop a set of
quality indicators for sour cream and sour cream products has been provided. The technological feasibility of using
whey protein ingredients in the composition of 10% fat sour cream has been demonstrated. Based on a set of
organoleptic and physicochemical indicators (acidity, degree of syneresis, microstructure), as well as fermentation
duration, the optimal content of skimmed milk powder (1%), sodium caseinate (0.5%), calcium caseinate (0.75%),
whey protein concentrate WPC (1.0%) and hydrolyzed whey concentrate with 40% dry substance content (30%)



was determined. These components ensure a protein content in the final product ranging from 3.0% to 3.4%. The
application of protein-containing ingredients in the determined rational doses allows to stabilize the titratable and
active acidity of 10% fat sour cream during five-day-storage period. According to organoleptic evaluation results,
as well as water-holding and structuring capacity, the highest sour cream quality level was detected in sour cream
containing 1% WPC and 30% hydrolyzed whey concentrate. The potential for intensifying the Maillard reaction
was studied to provide the final product’s with distinctive flavor, aroma, and color. Based on the analysis of the
average color characteristics of baked milk, the following CIE Lab system colour criteria were established for 10%
clotted cream: “a” - coordinate - from 1.5 to 2.0 units, “b” - coordinate - from 11.5 to 13.0 units. A significant
reduction in the cream heating process was determined with whey protein and carbohydrate ingredients: at least
21 minutes for cream with whey protein concentrate and at least 28 minutes for cream with hydrolyzed whey
concentrate. The results of analysis of protein-enriched baled sour cream indicator quality confirmed the
feasibility of the approved technological solutions. During the development of formulations for low-fat sour cream
products with the aim of their additional structuring, the functional-technological properties of guar gum were
proven to be significantly superior to those of o-glucan at a concentration of 0.5%. The parameters of the cream
homogenization process as a critical technological step in sour cream technology were optimized. It was
established that an effective viscosity value of sour cream not lower than 80 mPa-s during rotation measurements
and at a shear rate gradient of 0.1 s-1in the presence of whey protein concentrate and hydrolyzed whey
concentrate can be achieved over a wide range of pressure (5-25 MPa) and temperature (40-80o0C) owing to the
structuring ability of protein-containing ingredients. As a result, the homogenization parameters for cream with o-
glucan were significantly narrowed to 10-15 MPa and a temperature of 60-70o0C, while for cream with guar gum, a
distinctive low temperature range of 40-800C was viable. According to the analysis results of the set of
experimental samples quality indicators with varied chemical compositions, an original formulation for a protein-
enriched sour cream product containing guar gum and turmeric was developed. The technological parameters for
producing of sour cream and sour cream products wit low-fat concentration were refined. The specifics of the
fermentation process for new product types with natural functional-technological ingredients were identified. The
regulatory quality indicators of sour cream and sour cream products with natural ingredients were examined. The
social impact of implementing enhanced technologies for low-fat sour cream and sour cream products lies in the
expansion of the assortment of fermented dairy products with enhanced nutritional value, exclusively based on
natural raw materials. The economic effect results from the conservation of animal-derived raw materials and
reduced energy consumption due to the shorter technological cycle of production. The reliability of the obtained
results is confirmed by the application of modern methodology and research methods, appropriate equipment and
mathematical tools for data processing. The scientific novelty of the research findings is substantiated by a utility
model patent.
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