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Pedepar:

1. Incepraniiiny po60Ty IIPUCBSIYEHO YIOCKOHAJIEHHIO TEXHOJIOTI MOpPO31Ba 3 OBOUEBOIO CHPOBHHOIO 32 PaXyHOK
nonepeHboi akTuBallii ii GyHKIiOHAIbHO- TEXHOJIOTIYHMX BJIACTMBOCTEM, pO3PO0JIEHHS PELIEIITYPHOIO CKIIany
MOPO31Ba HOBYX BUJIiB 3 HATyPaJIbHUMU IHIPeieHTaMM Ta YTOYHEHHS TEXHOJIOTIYHMX PEKMMIB 1OT0 BUPOOHUIITBA.
HaykoBo 06rpyHTOBaHO BUOIp M0JIi(PyHKILIOHAIbHOI OBOYEBOI CHPOBUHU 1151 (POPMYBAHHS KOMILIEKCY XapaKT€PHUX
L7151 MOPO31Ba MOJIOYHOTO 3 OBOUEBOIO CUPOBHHOIO, MOPO31Ba OBOYEBOTO i Ilep6eTy OpraHoIeNTUYHUX, Pi3UKO0-
XiMIYHMX Ta MIKpO6i0JIOTiYHMX ITIOKA3HUKIB SIKOCTI. Jl0BE[IEHO TEXHOJIOTIUHY JOLIbHICTh IONepeaHbOi aKTHBaLli
MIOpe 3 MOPKBHU CTOJIOBOI, Oypsika CTOJIOBOTO, 6POKOJIi, KabayKiB i TOMATiB HIJISIXOM 4aCTKOBOI A€CTPYKILil
IIPOTOIEKTUHY Pi3HUMU CIIOCOOaMU Ilepes; BHECEHHSIM iX y CyMilli Mopo3uBa. BussieHo 6inbiny epeKTUBHICTD
(epMEeHTaTUBHOTO TifpoJli3y NPOTONEKTHHY B OBOUYEBUX IIIOPE, TOPIBHSIHO 3 KUCJIOTHUM TiIpOJIi30M, 110 J03BOJISIE
MiIBUMINATY BUXIi[l pO3YMHHOrO NeKTUHY Ha 8...12 % 3a MeHIINX eHepreTUYHux BuTpar y 1,15...1,25 %. OntumizoBaHo
napameTtpu npouecy GepMeHTOi3y IPOTONEeKTUHY 32 CTyIIeHeM Horo rifgposisy (He Huskde 90%) 11 oBo4eBoi

CHPOBUHH Pi3HUX BUJIiB 3 BMICTOM IEKTHHOBUX pe4yoBuH 0,22...2,56 %. YacTkoBa BTpaTa PyHKLiOHATBHO-



TEXHOJIOTYHYX BJIACTUBOCTEN OBOYEBOI CUPOBMHMU 33 HAIMIPHOTO TiZIpOJIi3y IEKTUHOBUX PEYOBUH HETATUBHO
BiZOMBa€eTHCS i HA PEOJIOTIYHUX XapaKTePUCTUKAX cyMimein Mopo3rBa. PepMeHTOBaHA OBOYEBA CHPOBHHA
BHACJIiZIOK Gi/IbIIOrO BMICTY PO3UMHHOIO IIEKTUHY Ta YTBOPEHHS CTPYKTYPYIOUMX KOMILJIEKCIB MDX IToJicaxapuyaMu
Ta MOJIOYHMMHU OiJIKaMHU CyTTeBille BIJINBA€ HA PEOJIOTIYHI XapaKTEPUCTHUKY MOJIOYHUX cymiment. E¢exTrBHa
B'SI3KiCTb IIPAKTUYHO HE3PYHHOBAHOI CTPYKTYPU CyMillleil MOJIOYHUX 3 OBOYEBUMHU IIOPE, MipOsIi30BaHUMU
KUCJIOTHUM CIIOCOOOM, JIel0 HIKYA 3a cyMmilli 3 rmope pepMEeHTOBaHUMU, 1110 NOSICHIOETHCS PO3PiXKYI040I0 Ji€eto
IIeKTUHa31 Ha PparMeHTy 060JI0OHOK POCIMHHUX KJITUH. BCTaHOB/IEHO, 110 TOPIBHSIHO 3 MOJIOYHO-01IKOBUMU
KOHLIEHTpAaTaMH, O-TJIIOKAH BUSIBJISIE BUILLY TEXHOJIOTIYHY aKTHMBHICTDb y CKJIQli CyMilllell MOPO3UBa y TOMY YMCJIi 32
CIIOJIy4€HHS 3 PO3YMHHUM IIEKTUHOM OBOY€BOTrO Iiope. [JoBenieHo, 0 edeKTHUBHA B'SI3KiCTb CyMilleil MOpO3uBa 3 O-
IJIIOKAaHOM BiBCSIHUM Y KisibKocTi 0,5-1,0% 3HaXouThCs B 1ialla30Hi PEKOMEHI0BaHUX 3HaUeHb. KoMIliekcHe
3aCTOCYBaHHS O-TJIIOKaHY i pepMEHTOBAaHMX OBOYEBHUX IMIOPE 32 BUCOKOIO BMICTy PO3YMHHOTO IEKTUHY Ta HAsIBHOCTI
PO3M'SIKIIEHUX POCJIMHHUX BOJIOKOH, IO3BOJISIE CYTTEBO MMOKPALIUTU B'I3KiCHO-IIBUAKICHI XapaKTepPUCTUKU
cyMinieil: epeKkTUBHA B'SI3KiCTb nifBUIyeThcs Ha 11,5...15,9%, a cTymiHb BinHOBIEHHS y cepegHboMy Ha 10%.
BusiBiieHO KOpeJIsLilo MK B'SI3KiCTIO, aKTUBHICTIO BOJIY i IOBEPXHEBUM HATATOM CyMilllell HU3bKO>KUPHOTO
MOpPO31Ba, 110 MOSICHIOETLC MIPKMOJIEKYJISIPHOIO B3AEMOJLIEI0 MI’K MAKPOMOJIEKYJIAMU TiPOKOJIOINIB Ta aKTUBHUM
3B'SI3yBaHHSIM BiJIbHOi BOIY KOMILJIEKCOM HU3bKOMOJIEKYJISIPHUX i BUCOKOMOJIEKYJISIPHUX CIIOJYK. AJIbT€pHAaTUBHOIO
3aMiHolo0 cTabinizauiiiHoi cucremu Cremodan SI 320 y kinpkocTi 0,5% y ck1ajii MOJIOYHOTO MOPO3MBa 3 HU3bKUM
BMICTOM JKHPY € KOMILJIEKC HaTypaJIbHUX iHIPelieHTiB — O-TJIIOKaHy BiBCSHOTO i (pEpMEHTOBAHUX MIOPE Y KiJIbKOCTSIX
0,51 15-25%, BinnosigHo. JocnimkeHo QyHKIiOHATbHO-TEXHOJIOTIYHI BJIACTUBOCTI IEKTUHOBMICHUX IIOpe 3 OBOYIB
y CKJIa[li MOPO3UBa 32 ix BapiltoBaHOro BMICTy B fianasoHi Bif 10 1o 35%. 3a KkpuTepii SIKOCTi JOCHiIKyBaHUX 3Pa3KiB
00paHO OpPraHoJIENTUYHI I0Ka3HUKM, MACOBY YACTKy PO3YMHHOTIO NIEKTHUHY, aKTUBHICTb BOJY Ta aKTUBHY
KUCJIOTHICTb CyMillle}l MOJIOYHUX 3 OBOYEBOIO CUPOBUHOIO, 30UTICTh i OIip TAHEHHIO MOPO3MBa MOJIOYHOTO 3
OBOYEBOI0 CUPOBMHOIO. BCTaHOBJIEHO, 1O TiIpOJIi3 MPOTONEKTUHY 3HMKY€E aKTUBHICTh BOJJ B OBOUEBUX MIOPE i
CyMilllax MOJIOYHUX 3 OBOYEBOIO CUPOBHMHOIO, BilIIIOBITHO [0 3araJIbHOTO BMICTy PO3YMHHOIO NIEKTUHY. JJOBEIEHO,
IO y 33JaHOMY [1ialla30Hi BMICTY CyXi p€4OBMHY OBOYEBUX MIOPE MifBUIIYIOTh OIIip MOPO31Ba A0 TaHEHHs. Ha
OCHOBI ITOPIiBHSAJIBHOTO aHai3y pe3yJIbTaTiB JOCIiIKeHHS po3p006iIeHO PEKOMeH IaLii 010 CKIIaaHHs 6a30BUX
(TMIIOBUX) peLenTyp MOPO31Ba MOJIOYHOTO 3 OBOUYEBOIO CPOBUHOIO, IIep6beTy Ta MOPO3KBa OBOUYEBOTO 3
BpaxyBaHHSIM PaliOHaJIbHUX Jlialla30HiB BMICTY (P€pMEHTOBAHMX OBOYEBUX IIOPE, Y TOMY YUCJIi 32 CIIOTY4EHHS
Pi3HUX BUIiB OBOYEBUX MIOPE. YTOYHEHO TEXHOJIOTIYHI PEKMMU BU3PIBaHHA CyMillIell MOPO3UBa 3 OBOYEBOIO
CHPOBUMHOIO Pi3HOTO XiMiYHOTO CKIany. JJoCiikeHO HOpMaTHBHI MOKA3HUKY SIKOCTi MOPO3MBa MOJIOYHOTO 3
OBOYE€BOIO CHPOBUHOIO, OBOYEBOTO i IIepOeTy, y TOMY YUCJIi BIPOJOBX 36€epiraHHs. JJOCTOBIPHICTb OTPUMaHUX
Pe3yJIbTaTiB MiATBEPA’KEHO BUKOPUCTAHHSIM CYy4aCHUX METOAMK JOCIIiIKEHb, BillIOBIHOTO 06/1ajHAaHHS,
BUKOPUCTAHHSM MaT€MaTU4HUX 3aCO0IB /17151 ONIpALI0BaHHs pe3ysbTaTiB. HayKoBi MOJI0XKEHHS Ta peKOMeHJallji

niATBepAKEeHi 1ab0paTOPHUMMU JOCTiIKEHHSIMY IIPOBEeIeHMMU B j1abopaTopis yHiBepcuTeTiB YKpainu Ta [losbii.

2. The dissertation is devoted to the improvement of the technology of ice cream with vegetables due to the
preliminary activation of the functional and technological properties of vegetable raw materials, the development
of the formulation of new types of ice cream with natural ingredients, and the clarification of the technological
modes of its production. The choice of polyfunctional vegetable raw materials for the formation of a complex of
sensory, physicochemical and microbiological quality indicators of milk-vegetable, vegetable and sherbet ice
cream, was scientifically explained. The technological expediency of preliminary activation of puree from table
carrots, table beets, broccoli, zucchini and tomatoes by partial destruction of protopectin in various ways before
adding them to the mix for the production of ice cream has been proven. The higher efficiency of enzymatic
hydrolysis of protopectin in vegetable purees was revealed, compared to acid hydrolysis, which allows increasing
the yield of soluble pectin by 8-12% with lower energy costs in 1,15...1,25 %. The parameters of the process of
protopectin enzymolysis were optimized according to the degree of its hydrolysis (not lower than 90%) for various
types of vegetable raw materials with the content of pectin substances from 0.22 to 2.56%. Partial loss of
functional and technological properties of vegetable raw materials due to excessive hydrolysis of pectin
substances has a negative effect on the rheological characteristics os ice cream mixes. Fermented vegetable raw



materials due to the higher content of soluble pectin and the formation of structuring complexes between
polysaccharides and milk proteins, significantly affect the rheological characteristics of milk mixes. The effective
viscosity of the practically intact structure of milk-vegetable mixes with vegetable purees hydrolyzed by an acid
method is somewhat lower than mixes with fermented purees, which is explained by the thinning effect of
pectinase on fragments of plant cell membranes. It was showed that, compared to milk-protein concentrates, oat o-
glucan exhibits higher technological activity in the composition of ice cream mixes, including its combination with
soluble pectin of vegetable puree. t has been proven that the effective viscosity of ice cream mixes with oat o-
glucan in the amount of 0.5...1.0% is in the range of recommended values. he complex use of o-glucan and
fermented vegetable purees with a high content of soluble pectin and the presence of softened vegetable fibers
allows improving the viscosity-speed characteristics of mixes: the effective viscosity increases by 11.5...15.9%, and
the degree of recovery by an average of 10%. A correlation between viscosity, water activity and surface tension of
low-fat ice cream mixes was revealed, which is explained by intermolecular interaction between macromolecules
of hydrocolloids and active binding of free water by a complex of low- and high-molecular compounds. An
alternative substitute for the Cremodan SI 320 stabilization system in the amount of 0.5% in low-aft dairy ice
cream is a complex of natural ingredients such as oat o-glucan and fermented purees in amounts of 0.5 and
15...25%, respectively. The functional and technological properties of pectin-containing purees from vegetables in
the composition of ice cream with their varied content in the range from 10 to 35% were studied. The sensory
indicators, content of soluble pectin, water activity and active acidity of milk-vegetable mixes, overrun and
resistance to melting of milk-vegetable ice cream were selected as quality criteria of the studied samples. It was
showed that the hydrolysis of protopectin reduces the water activity in vegetables and milk-vegetable mixes,
according to the total content of soluble pectin. It has been proven that in a given content range, the solids of
vegetables increase the resistance to melting of ice cream. Based on the comparative analysis of the research
results, recommendations were developed for the preparation of basic (typical) formulations of milk ice cream with
vegetables, sherbet and vegetable ice cream, taking into account the rational ranges of content of fermented
vegetable purees, including the combination of different types of vegetables. The technological modes of
maturation of ice cream mixes with vegetable raw materials of different chemical composition have been specified.
The normative indicators of the quality of milk ice cream with vegetables, vegetable ice cream and sherbet,
including during storage, were studied. The reliability of the obtained results was confirmed by the use of modern
research methods, appropriate equipment, and the use of mathematical tools for processing the results. Scientific
provisions and recommendations are confirmed by laboratory studies conducted in the laboratories of universities
in Ukraine and Poland.
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Biacue I'Ipisque IMm'st [1o-6aTBKOBI [Taciyuuit Bacunbs MukomaioBuy
roJIOBYIOYOroO Ha 3aciJaHHi

BignoBigassHHU 3a MiATOTOBKY Menbauk Hatarmis

00JIIKOBHX JOKYMEHTIB

Peectpartop YkpIHTEI



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

JisiIbHOCTI




