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Pedepar:

1. Incepraliio NpUCBsYEHO ONTUMI3allii TEXHOJIOTi Ta BUSIBJEHHIO (pasbcudikallii NPSsKeHUX MOJIOYHUX IPOIYKTIB
3 BUKOPUCTAaHHSIM iHCTPYMEHTAJILHUX CEHCOPHUX aHaJIi3aTOPiB (PY4HOrO KOJIOPUMETPA Ta CUCTEMU «EJIEKTPOHHUI
Hic»). [IpspKkeHi MOJIOYHI IPOAYKTH (MIPsKEHe MOJIOKO, PsDKaHKa) 3aiMaloTh BaXKJIMBE Miclie Y CTPYKTYpi
CIIO>)KMBAHHS MOJIOYHO]I MPOAYKILii, 3aBIsIKU XapaKTEPHOMY KPEMOBO-KapaMeJIbHOMY KOJIbOPY Ta CIelu(piuHOMY
apomary, mo GpOpMyIOThCS Iif] YaC TPUBAJIOTO TEPMIYHOrO 06pPO6IEHHS MOJIOKa. BomHOYac, TpaauLiiiHa TEXHOJIOTIS
IIPSKEHHS XapaKTePU3y€EThCsl 3HAYHOI0 €HEPTrOEMHICTIO, TPUBAJICTIO [IPOLIEeCy Ta BUCOKOIO BapiabesbHICTIO SKOCTI
rOTOBOTO MPOJYKTY. Ha MpaKkTULli KOHTPOJIb CTYIEHS NPSKEHHS 3[1€6iIbIIOr0 37iICHIOETCS OPraHOJIENITUYHO, 10
3YMOBJIIO€ CYO'€KTUBHICTb OLIiHIOBaHHSI Ta YCKJIAAHIOE CTaHAAPTU3ALL{I0 BUPOOHULTBA. HEOOXiZHUM € po3po6eHHs
00’€KTUBHUX iIHCTPYMEHTAJIbHUX METOIiB KOHTPOJIIO [IPOLIECY NPSIKEHHST MOJIOKA [I71s1 ONTUMi3alii mpouecy

BUPOOHHUIITBA Ta 3a6e3eyeHHs CTabiNbHOI IKOCTi roToBoi mpoaykuii. Kpim Toro, 3poctanHs BUNaAKiB



¢danbcudikalii npsHKeHUX MOJIOYHUX NPOAYKTIB BHECEHHSIM OAPBHUKIB i apOMaTU3aTOPIB IOTPebye 06'€KTUBHUX
iHCTpyMEHTaIbHUX METO/iB BusBieHHs danbcudikarlii. ¥ poboTi mpoaHasnizoBaHO CydyacHi HayKOBi MiIX0OU 10
3aCTOCYBaHHS KOJIOPDUMETPUYHUX [IOKA3HUKIB [17151 OLiHIOBaHHS iIHTEHCMBHOCTI TEPMiYHOTO OOpOG6JIEHHS MOJIOKA.
Ha ocHOBI nopiBHAIIBHOTO aHali3y KojopuMmeT-puyHux cucrtem CIELab, CIEXYZ ta CIERGB. [In1s noganbimoi poboTtu
6ysi0 obpano cucremy CIELab. Came BoHa, pa3oM i3 iHfekcamu 6in3HU Ta NPSDKEHHS, BUSIBUIIACS HaNOiIbII
YyTJIMBOIO JO 3MiH, 110 BifOyBalOThCS IiJ] Yac TepMIiYHOro 06pO6JIeHHS MOJIOKa. BCTaHOBIIEHO, 1110 BUKOPUCTaHHS
iHCTpyMEHTaIbBHUX CEHCOPHUX aHaJli3aToOPiB Jja€ 3MOry IPOrHO3yBaTH OPraHOJIENITUYHI BJIaCTUBOCTI IPOLYKTY BKe
3 MIOYATKy TEXHOJIOTIYHOTO LUKJY. JloCiI)KeHHAMU 3MiH ImapameTpis L*, a*, b* ra AE BcTaHOBIE€HO 4iTKi
3aKOHOMIipHOCTI (POpMYyBaHHS KOJIbOPY IPSDKEHOr0 MOJIOKA. B3HaueHO eTasloHHI XapaKTepUCTUKYU FOTOBOTO
IIPOAYKTY: cBiT/I0Ta L* = 79...86 0o7., KOOpAMHAaTa Y€PBOHOTO CIIEKTpa a* = 2...4 of. Ta >koBTOro b* = 12...16 ox. i
upu € 06'€KTUBHUM KpPUTEPieM 3aBEpIIEHHS IIPOLieCy MPSDKEHHSI MOJIOKA [1J1S1 MOJIOKa-CHPOBUHU 3 MAaCOBOIO
49acTKOI0 Xupy 4,0 % Ta BXiZHUMU KOJTipHUMU xapakTepuctukamu: L*=84,0+1,6 ox., a*= - 4,3+0,05 og., b*=1,6+0,07
og. Ta KoiipHow pisHuuelo: AE=12,0, nocTaTHbO MPSKUTU MOJI0KO 205 XB. Po3pobsieHo MaTeMaTU4Hi Moiei, o
IO3BOJISIIOTh IPOrHO3YBATH TPUBAJIICTb MIPSDKEHHS 3aJI€XKHO Bifl BXiJHUX NapaMeTPiB CHPOBUHU. 30KpeMa,
IIOBEZIEHO, 110 MOJIOKO XUPHICTIO 4,0% i3 I0YaTKOBOIO KOJIipHOIO pisHuLeo AE=12,0 1oCTaTHLO NPSKUTHU [IPOTATOM
205 XBUJIVH 11711 TOCSITHEHHS! ONTUMAJIbHUX MTOKA3HUKIB SIKOCTI. Lle I03B0JIsIE BiIiATH Bifl )KOPDCTKUX YACOBUX
PerJIaMeHTIB i po3paxyBaTy TPUBAJICTb MPSIKEHHSI KOHKPETHOI NapTii CMpoBMHY 1151 3a6e3I1eYeHHs! CTabiNbHOI
SKOCTi IPOAYKLii, HABITb 32 YMOB CE30HHOI MiHJIMBOCTI CKJIaZy MOJIO-Ka Ta BapiaTUBHOCTI MOTr0 KUPHOCTI. 1714
IIPAKTUYHOI peasisallii po3po06JIeHO Ta 3aTBEPIKEHO «MeTOAMKY BUMipIOBaHHS KOJIbOPY MPSDKEHUX MO-JIOYHHUX
nponykTiB y cuctemi CIE L*a*b* 3 BukopucTtaHHsM py4yHoro KojgopumeTpa LS173». Lle cTBopioe iHCTpyMeHTaIbHY
6a3y 1171 BIIPOBAPKEHHS PE3YJIbTATiB pOOOTHU Ha OYIb-sIKOMY IianpreMcTBi ranysi. CopMOBaHO NPaKTUYHI
peKOMeHpalii y BUTJIsAi IBOX aJITOPUTMIB: KOHTPOJIIO IIPOLLECY IPSDKEHHS Ta KOHTPO-JII0 MIPOL,ECy CKBAIlyBaHHS
IIPSKEHOro MoJioKa. Lli aroputmu BIPOBaiKeHO Yy BUPOOHUYY HistnbHicTb 111 «BinouepkiBcbka arponpoMucioBa
rpymna». EkoHomiuHui edexT Bif peasnizalii 3aliporlOHOBaHUX pillleHb 3yMOBJIEHNI 3HDKEHHSIM €HeproBUTpar.
OnTuMmizalis 4acy NpspKeHHS JO3BOJISIE 3MEHIIUTH COOiBapTICTh OIHi€l TOHHM NPOAYKLIi 17151 IPSDKEHOTO MO-JIOKA —
Ha 456,25 rpH, A5 psSDKAHKU — Ha 546,38 rpH. (B ymosax [1I1 «binouepkiBcbka arporpoMUCIoBa rpy-may).
Juceprallis POIOHYy€E BUPilleHHs Tpo6ieMHy 3a6e3ledeHHs CTabiIbHOI SIKOCTI IPSDKEHUX MOJIOYHUX ITPOYKTIB Ta
ONTUMI3allil0 TPUBAJIOCTI iX BUPOOHUIITBA, IOE€IHYIOUM MAaTEMATUYHY TOYHICTb MOJIE/IIOBaHHS 3 IIPAKTU4-HOIO
€(EeKTUBHICTIO CEHCOPHUX aHaJi3aTOPiB. BaKJIMBMM pe3yIbTaTOM POOOTU € PO3POOJIEHHS CXEMU BUSIBJICHHS
danbcudikanii NpsHKeHNK MOJIOYHUX NPOLYKTiB. ClijibHE BUKOPUCTAHHS PyYHOTO KOJIOPUMETpPA Ta CUCTEMU
«EJIEKTPOHHMH HiC» J03BOJISE 32 JOMIO-MOTOI0 KJIACTEPHOTO aHaJi3y MBUKO i JOCTOBIPHO BiIPi3HUTH HATypaJIbHUN
IIPOAYKT Bif, MifpO6OK, 0 MIiCTSTh 6aPBHUKU 200 apOMaTU3aTOPU. JJOCTOBIPHICTb OTPMMAHUX PE3YJIbTATIB
[iATBEPAKEHO BUKOPUCTAHHSIM CY4aCHUX METOAMK IOCIiI>KeHb, BiIOBIHHOro 061afHaHHS, BAKOPUCTAaHHSIM
MaTeMaTUYHUX 3aCO0iB [ OIpallloBaHHS pe3ysbTarTiB. HayKoBi 10JI0KeHHS Ta peKOMeHallil NiTBepAKeHi
J1ab0paTOPHUMU JOCIiIKEHHSIMU, TPOBEIEHUMU B JlabopaTopisix HaljioHanbHOro yHiBEpCUTETY XapuOBUX

TEXHOJIOTIN.

2. The dissertation is devoted to the optimisation of technology and the detection of counterfeit fermented milk
products using instrumental sensory analysers (handheld colorimeter and «electronic nose» system). Fermented
milk products (fermented milk, ryazhenka) occupy an important place in the structure of dairy product
consumption due to their characteristic creamy caramel colour and specific aroma, which are formed during
prolonged heat treatment of milk. At the same time, traditional baking technology is characterised by significant
energy consumption, the length of the process and high variability in the quality of the finished product. In
practice, the degree of baking is mostly controlled organoleptically, which leads to subjectivity in assessment and
complicates the standardisation of production. It is necessary to develop objective instrumental methods for
controlling the milk boiling process in order to optimise the production process and ensure the stable quality of
the finished product. In addition, the increase in cases of falsification of boiled milk products by adding colourings
and flavourings requires objective instrumental methods for detecting falsification. The paper analyses modern
scientific approaches to the use of colorimetric indicators for assessing the intensity of milk heat treatment. Based



on a comparative analysis of the CIELab, CIEXYZ and CIERGB colorimetric systems, the CIELab system was
selected for further work. It, together with the whiteness and yoghurt indices, proved to be the most sensitive to
changes occurring during the heat treatment of milk. It has been established that the use of instrumental sensory
analysers makes it possible to predict the organoleptic properties of the product from the very beginning of the
technological cycle. Studies of changes in the parameters L*, a*, b* and AE have established clear patterns in the
colour formation of curdled milk. The reference characteristics of the finished product have been determined:
lightness L* = 79...86 units, red spectrum coordinate a* = 2...4 units and yellow b* = 12...16 units. These figures are
an objective criterion for completing the milk coagulation process for raw milk with a fat content of 4.0% and the
following initial colour characteristics: L*=84,0+1,6 units, a*= - 4,3+0,05 units, b*=1,6+0,07 units and colour
difference: AE=12,0, it is sufficient to pasteurise the milk for 205 minutes. Mathematical models have been
developed that allow predicting the duration of curdling depending on the input parameters of the raw material. In
particular, it has been proven that milk with a fat content of 4.0% and an initial colour difference of AE=12.0 needs
to be curdled for 205 minutes to achieve optimal quality indicators. This allows us to move away from strict time
regulations and calculate the duration of curdling for a specific batch of raw materials to ensure stable product
quality, even under conditions of seasonal variability in milk composition and fat content. For practical
implementation, the ‘Methodology for measuring the colour of fermented milk products in the CIE L*a*b* system
using the LS173 handheld colorimeter’ has been developed and approved. This creates an instrumental basis for the
implementation of the results of the work at any enterprise in the industry. Practical recommendations have been
formulated in the form of two algorithms: control of the curdling process and control of the fermentation process
of curdled milk. These algorithms have been implemented in the production activities of the Bilotserkivka
Agroindustrial Group, Private Enterprise. The economic effect of the implementation of the proposed solutions is
due to a reduction in energy costs. Optimisation of the curdling time allows reducing the cost of one tonne of
curdled milk by 456,25 UAH and of ryazhenka by 546,38 UAH (under the conditions of the Bilotserkivka
Agroindustrial Group, Private Enterprise). The dissertation proposes a solution to the problem of ensuring the
stable quality of fermented milk products and optimising the duration of their production, combining the
mathematical accuracy of modelling with the practical efficiency of sensory analysers. An important result of the
work is the development of a scheme for detecting counterfeit fermented milk products. The combined use of a
handheld colorimeter and an «electronic nose» system allows, with the help of cluster analysis, to quickly and
reliably distinguish natural products from counterfeits containing dyes or flavourings. The reliability of the results
obtained is confirmed by the use of modern research methods, appropriate equipment, and mathematical tools for
processing the results. The scientific positions and recommendations are confirmed by laboratory studies
conducted in the laboratories of the National University of Food Technologies.
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OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBazkeHHS pe3yJIbTaTiB AHCePTanii: [IiaHyeTbes 10 BIPOBaIKEHHS

3B'S130K 3 HAaYyKOBHMH T€MaMH: 0119u001879

VI. BizomocCTi Ipo HayKOBOT0 KEPiBHHKA/KEPiBHHUKIB (KOHCYJIbTAaHTA)

BiacHe IIpizBuie Im'sa Ilo-6aTbKOBI:
1. Ilerpyma OkcaHa OsekcaHapiBHa

2. Oksana O. Petrusha

KBasigikamis: . t. u., gou., 05.18.05

InenTudikarop ORCID ID: 0000-0002-6009-127X

HoparkoBa iHdpopmamnist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HajioHanbHU# yHIBEPCUTET XapYOBUX TEXHOJIOTIi
Kopg 3a €IPIIOY: 02070938

Micueanaxo,zm(emm: ByJ1. Bonmogumupceka, Kuis, 01601, Ykpaina

dopma ByacHOCTI: [lepxasna

Cdepa ynpaBriHHS: MiHicTepCcTBO OCBITH | HayKK YKpaiHu

InenTudikarop ROR:

BaacHe IlpizBume Im's I1o-6aTbKOBI:

1. ApcenbeBa Jlapuca lOpiiBHa

2. Larysa Y. Arsenieva

KBasigikamis: n. 1. ., npodecop, 05.18.01

InenTudikarop ORCID ID: 0000-0002-0976-7625

JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAUYHOI 0COOM: HauioHanbHMIl yHIBEPCUTET XapYOBUX TEXHOJIOTI

Kopg 3a €IPIIOY: 02070938



Micue3HaxoaKeHHS: ByJI. Boslogumupceka, Kuis, 01601, Ykpaina
dopma BracHOCTI: JlepxaBHa
Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu

InenTudikarop ROR:

VII. BizomocrTi npo odiniliHuX OIIOHEHTIB Ta PEI€H3E€HTIiB
OdiuiiiHi OIOHEHTH
Baacue IlpizBuuie Im's Ilo-6aTbKOBI:

1. CnuBka Haranig bormaniBHa

2. Nataliia B. Slyvka

KBasigikamis: k. 1. 1., gou., 05.18.04
Imentudikarop ORCID ID: 0000-0002-1792-2082
JoparkoBa iHdpopmamnist:

IloBHE HaliIMeHYBaHHS IOPUAHYHOL 0CO0H: JIbBiBCHKMIA HAIiOHAILHUT yHIBEPCUTET BETEPUHAPHOT

MenguiuHY Ta 6ioTexHosorii imeHi C. 3. [KUILIbKOTO

Kog, 3a €IPIIOY: 00492990

Micue3Haxoa KeHHS: By [Tekapchka, JIbBi, 79010, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:
1. Moiceena JliogpMmuna OjekciiBHa

2. Liudmyla O. Moiseieva

KBastidikamis: . r. u., crapumit HayKoBuii criiBpo6iThuK, 03.00.20
InenTudikarop ORCID ID: 0000-0002-1792-2082
HoparkoBa indpopmamist:

IloBHE HaliIMEeHYBaHHS IOPUAHYHOL 0COOH: [HCTUTYT IPOIOBOILYMX pecypciB HalioHasnbHOi akamemii

arpapHUx HayK YKpaiHu

Kopg 3a €IPIIOY: 00419880

Micue3HaxoaKeHHS: ByJI. €BreHa CeepcTioka, Kuis, 02002, Ykpaina
dopma BiracHOCTI: /lepxasHa

Cdepa yIIpaBJIiHHﬂZ HaujonanbHa akazeMis arpapHUxX HayK YKpaiHu

InenTudikarop ROR:

Penensentu



BiacHe IIpizBuie Im'sa I1o-6aThKOBI:
1. Onomnpintyyk OsieHa OJsiekcaHapiBHA

2. Olena O. Onopriichuk

KBasigikanis: . . 1., gow., 05.18.04

ImenTudikarop ORCID ID: 0000-0001-9111-0229

JoparkoBa iHdopmamist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0CO0H: HanioHanbHU# yHIBEPCUTET XapYOBUX TEXHOJIOTIi
Kopg 3a € IPIIOY: 02070938

Micuesnaxo,u)KeHHﬂ: ByJI. Bomogumupcska, Kuis, 01601, Ykpaina

dopma BracHOCTI: /lepxaBHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

BiacHe IIpi3Buie Im'sa ITo-6aTbKOBI:
1. Kouy6eii-JIutBuHeHKO OKcaHa Banep’siHiBHa

2. Oksana V. Kochubei-Lytvynenko

KBasigikamis: 1. 1. u., npodecop, 05.18.04

Imentudikarop ORCID ID: 0000-0003-0712-448X

JopaTrkoBa inHpopmanist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HaioHanbHU# yHIBEPCUTET XapYOBUX TEXHOJIOTIi
Koz, 3a €IPITIOY: 02070938

Micue3HaxoaKeHHS: ByJI. Bonopumupceka, Kuis, 01601, Ykpaina

dopma ByacHOCTI: Jlepxasna

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH | HayKK YKpaiHu

InmenTudikarop ROR:

VIII. 3aKkJIr04Hi BiZoMOCTi

Byacue IpizBume Im's I10-6aThKOBI Kysbmin Ozer Bosopumuposuy
rOJIOBH pagu

Biacue IpizBume Im's [10-6aTbKOBI Kysbmin Oner Bosiopumuposud
roJIOBYIOYOroO Ha 3acigaHHi

BiznoBigassHHU 3a MiATOTOBKY Menbauk Hatarmis
00JIIKOBHX JJOKYMEHTIB

PeecTparop IOpueHko TetsiHa AHaTOJiiBHA



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




