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Pedepar:

1. Inceprauiiiny po60Ty IPUCBSIYEHO Y O0CKOHAJIEHHIO TEXHOJIOTII MOPO31Ba 3 OBOUEBOIO CHPOBUHOIO 32 PaXyHOK
nonepenHboi akTUBalii ii PyHKI[iOHATBHO- TEXHOJIOTIYHUX BJIACTUBOCTEN, pO3POOJIEHHS PELIENTYPHOIO CKIaay
MOpPO31Ba HOBYX BUIiB 3 HATYPAJIbHUMU iHIPeIi€eHTaMU Ta YTOYHEHHS TEXHOJIOTIYHMX PEKMMIB 1OTO BUPOOHUIITBA.
HaykoBo 06rpyHTOBaHO BUOip OJi(pyHKLiOHAIbHOI OBOYEBOI CUPOBUHM [1J151 GOPMYBaHHS KOMILJIEKCY XapaKTepPHUX
IJ1S1 MOPO3MBa MOJIOYHOTO 3 OBOUEBOIO CUPOBMHOIO, MOPO3MBa OBOYEBOrO i epOeTy OpraHoJIeNTUYHUX, (i3UKO-
XiMIYHMX Ta MiKpO6iOJIOTiYHMX TOKA3HUKIB SIKOCTI. Jl0BEeIeHO TeXHOJIOTIUHY JOL/IbHICTh MONepeqHbOi aKTHUBaLil
III0pe 3 MOPKBU CTOJIOBOI, OypsIKa CTOJIOBOrO, 6POKOJIi, KabauKiB i TOMaTiB IIISIXOM YaCTKOBOI 1eCTPYKILLii
IIPOTOIEKTUHY Pi3HUMU CIIOCOOAMU I1epeji BHECEHHSM iX y CyMillli MOpo3uBa. BusBieHo 6ibily e(peKTUBHICTb

(pepMEHTAaTUBHOTO TiAPOJIi3y IPOTONEKTUHY B OBOUEBUX MIOPE, MOPIBHSIHO 3 KUCJIOTHUM TiApOJIi30M, 110 TO3BOJISIE



HiIBUMINATY BUXIi[l pPO3YMHHOrO NEeKTUHY Ha 8...12 % 3a MeHIINX eHepreTUYHux BUTpar y 1,15...1,25 %. OnrumizoBaHo
napameTpu npouecy GepMeHTOi3y IPOTONEeKTUHY 3a CTyIleHeM Horo rifgposisy (He Hukde 90%) 11 0BOYeBOi
CHPOBYHH Pi3HUX BUJIiB 3 BMICTOM IIEKTMHOBUX pe4yoBuH 0,22...2,56 %. YacTkoBa BTpaTa (PyHKLiOHATbHO-
TEXHOJIOTIYHUX BJIACTUBOCTEN OBOYEBOI CUPOBMHU 32 HA/IMiPHOTO TiIpOJIi3y NEKTUHOBUX PEYOBUH HETaTUBHO
BiIOMBA€ETLCS i HA PEOJIOTIYHMX XapaKTePUCTUKAX CyMilleil Mopo3nBa. PepMeHTOBaHA OBOYEBA CUPOBUHA
BHACJIiZIOK Gi/IbIIOrO BMICTY PO3UMHHOIO IIEKTUHY Ta YTBOPEHHS CTPYKTYPYIOUMX KOMILIEKCIB MDX IoJicaxapuiiaMu
Ta MOJIOYHMMHU OiZIKaMH CyTTeBillle BIJINBA€ HA PEOJIOTIYHi XapaKTEePUCTHUKU MOJIOYHUX cymimeit. E¢exTuBHa
B'SI3KiCTb IIPAKTUYHO HE3PYIHHOBAHOI CTPYKTYPU CyMillleil MOJIOYHUX 3 OBOYEBUMHU IIOPE, MipOsi30BaHUMU
KUCJIOTHUM CIIOCOOOM, [Iel0 HIKYA 32 cyMilli 3 rmope pepMeHTOBaHUMH, 110 IOSICHIOETHCS PO3PiIKYI040I0 Jieto
NIEKTMHA31 Ha PParMeHTH 060JI0HOK POCIMHHUX KJIITUH. BCTaHOBJIEHO, 1110 MOPIBHSIHO 3 MOJIOYHO-61IKOBUMU
KOHLIEHTPaTaMH, O-TJII0OKaH BUSIBJISIE€ BUILY TEXHOJIOTIYHY aKTUBHICTb y CKJIA/li CyMilllell MOPO31Ba y TOMY YMCJIi 32
CIIOJIyYEHHSI 3 PO3YMHHUM [IEKTUHOM OBOYEBOTrO mope. JJoBesleHO, 0 e(peKTUBHA B'SI3KiCTh CyMillleil MOPO3UBa 3 O-
IJIIOKAaHOM BiBCSIHUM Y KisibKocTi 0,5-1,0% 3HaXoAuThCs B [1ialla30Hi pEKOMEHI0BaHUX 3HaueHb. KoMIliekcHe
3aCTOCYBaHHS O-TJIIOKaHY i pepMEHTOBAaHMX OBOYEBHUX IMIOPE 32 BUCOKOI'O BMICTy PO3UMHHOTO IEKTUHY Ta HAsSIBHOCTI
PO3M'SIKIIEHUX POCJIMHHUX BOJIOKOH, JIO3BOJISIE CYTTEBO [MOKPALIUTU B'sI3KiCHO-IIBUAKICHI XapaKTepPUCTUKU
cyMimieil: epeKkTrBHA B'I3KiCTb mifBuIyeThes Ha 11,5...15,9%, a cTymiHb BinHOBIEHHS y cepeqHboMy Ha 10%.
BusiBiieHO KOpesisLilo MK B'SI3KiCTIO, aKTUBHICTIO BOJIY i IOBEPXHEBUM HATATOM CyMilllell HU3bKOKUPHOTO
MOpPO31Ba, 110 MOSICHIOETHCS MIPKMOJIEKYJISIPHOIO B3AEMOJIEI0 MI’K MAKPOMOJIEKYJIAMU TiPOKOJIOINIB Ta aKTUBHUM
3B'I3yBaHHSIM BiJIbHOI BOJIM KOMIIJIEKCOM HU3bKOMOJIEKYJISIPHUX i BUCOKOMOJIEKYJISIPHUX CIIOJYK. AJIbT€pHATUBHOIO
3aMiHolo0 cTabinizauiiiHoi cuctemu Cremodan SI 320 y kinbkocTi 0,5% y ckiiajii MOJIOYHOTO MOPO3MBa 3 HU3bKUM
BMICTOM JKHPY € KOMILJIEKC HaTypaJIbHUX iHIPelieHTiB — O-TJII0KaHy BiBCSHOIO i pEpMEHTOBAHUX MIOPE Y KiJIbKOCTSIX
0,51 15-25%, BinnosigHo. JocizkeHo GyHKIiOHATBHO-TEXHOJIOTIYHI BJIACTUBOCTI IEKTUHOBMICHUX IIOPe 3 OBOYIB
y CKJIa[li MOPO3UBa 3a ix BapiloBaHOro BMICTY B mianazoHi Bif 10 1o 35%. 3a KpuTepii SIKOCTi JOCiIKyBaHUX 3Pa3KiB
06paHO OPraHOJIENTUYHI TOKa3HMKU, MAaCOBY YaCTKY PO3YMHHOTO NIEKTUHY, aKTUBHICTb BOJIM Ta aKTUBHY
KUCJIOTHICTb CyMillle}l MOJIOYHHUX 3 OBOUYEBOIO CUPOBUHOIO, 30MTICTb i ONip TAHEHHIO MOPO3MBa MOJIOYHOTO 3
OBOYEBOIO CUPOBUHOI0. BCTAHOBJIEHO, 1O IiIPOJIi3 MIPOTONEKTUHY 3HMKXY€E aKTUBHICTh BOJY B OBOYEBMX ITIOPE i
CyMilllax MOJIOYHUX 3 OBOYEBOIO CUPOBUHOIO, BIiJIIIOBITHO [0 3arajJIbHOTO BMICTy PO3YMHHOIO NNEKTUHY. JJOBEIEHO,
110 y 33JaHOMY [1ialla30Hi BMICTY CyXi p€4OBUHY OBOYEBUX MIOPE MiJBUIIYIOTh OIlip MOPO3MBa 10 TaHEHHs. Ha
OCHOBI ITOPiBHSIILHOTO aHAJIi3y pe3ysbTaTiB JOCIiIPKEHHS pO3p00JIeHO peKOMEH ALl 010 CKIalaHHs 6a30BUX
(TMIOBUX) PELEeNTyP MOPO3MBa MOJIOYHOTO 3 OBOUEBOIO CUPOBUHOIO, IIepOETy Ta MOPO31Ba OBOYEBOTO 3
BpaxyBaHHSM PaljiOHaJIbHUX Jlialla30HiB BMiCTy PepMEHTOBAaHMX OBOYEBUX IIOPE, Y TOMY YUCJIi 32 CIIOY4EHHS
Pi3HMX BUIiB OBOYEBUX MIOPE. YTOYHEHO TEXHOJIOTIYHI PEKMMU BU3PIBaHHS CyMilIell MOPO3UBA 3 OBOYEBOIO
CHPOBUHOIO Pi3HOI0 XiMIYHOIO CKJIany. JJOCIiI>KeHO HOpMATHBHI [TOKa3HUKY AKOCTi MOPO31Ba MOJIOYHOTO 3
O0BOY€BOIO CHPOBUHOI0, OBOYEBOTO i IIepOeTy, y TOMY YMCJIi BIPOJOBX 36epiraHHs. JJoCTOBIpHICTh OTPUMaHUX
Pe3yJbTaTiB MiATBEPA’KEHO BUKOPUCTAHHSIM CYy4aCHUX METOAMK JOCJIiI)KEeHb, BilIIOBITHOT0O 06/1aHAaHHS,
BMKOPHMCTaHHSIM MaTEMaTUYHUX 3aCO0iB 17151 ONIPALIOBAHHS Pe3yJIbTaTiB. HayKoBi I0JI0’KEHHS Ta peKOMeHaallii

niATBepAKeHi 1ab0paTOPHUMMU JOCTIIKEHHSIMY IIPOBEIeHMMH B j1abopartopis yHiBepcuTeTiB YKpainu ta [Tosbmi.

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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CeKTop HayKH: YHIBepCUTETCHKUI

VIII. 3ak1104Hi BiZOMOCTI

Bsiacue IlpisBume Im's ITo-6aThKOBI [aciynuit Bacumb Mukosaiosud

TOJIOBH pajgu



Baache IlpizBuiie Im's ITo-6aTbKOBI

TOJIOBYIOYOTO Ha 3acCiiaHHi

BignoBigasibHUMH 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

PeecTpaTtop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIIOBiZaJIbHUM 32 peECTpallilo HAayKOBOIi

OisSIIBHOCTI

IMaciyauy Bacuap MukosaiioBuy

MenbHUuK Hartaniga

VKpIHTEI

[Opuenko TeTsHa AHaTOJIiBHA



