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1. SIk Bimomo, y CBITOBIll IPaKTULli HA CbOTOAHILIHIN eHb iCHY€ [Ba 3arajlbHOBIIOMUX CIIOCOOM BUJIyY€HHSI OJIii 3
0JIieBMiICHOI CUPOBUHU: IIPECYBAHHS — MEXaHIYHUN BiIKAM OJIii 3a JOIIOMOTOIO IIPECY Ta EKCTPAKLi — BUITYYEHHS
oJtii 3 MaTepiany po3YnHHUKOM. [IpecoBuii crioci6 € 6ibIl €KOJIOTIYHO YUCTUM Ta MOKEXKOOEe3eYHINM, Ha BiIMiHy
Bif] eKCTPaKIlii, a TAaKOX [103BOJISIE 30€pErTy LiHHI MPUPOJIHI KOMIIOHEHTHU B OfI€PKaHUX OJIisIX (0COOGIMBO XOJIOHUM
npecyBaHHsIM). OfJHaK, IPECOBUI METOJ, HE J03BOJIsI€ IIOBHICTIO BUJIYYUTH OJIiI0 3 OJIIHHOTO MaTepiany, B HbOMYy
3aBXX[I1 3Q/IMIIAETbCS 3HAYHUMN BiICOTOK BMICTYy 0Jlii. CaMe TOMY aKTyaJIbHUM € IIOLIYK TEXHOJIOTIH, sIKi 6 T03BOJINIIN
iHTeHCcUQiKyBaTU [IpoLeC IPeCOBOro BUJIy4YE€HHS OJlii, ajie Ipy LibOMY He IIPU3BeJIU [I0 noripienHs ii sikocTi. Cepef,
TaKMX TEXHOJIOT! NIEPCIIEKTUBHOIO € 00pOOKa 0J1iHOr0 MaTtepiasy nepey NpecyBaHHIM TipoIiTUYHUMU

(epMeHTaMu 3 TPOTEOITUYHOIO, 1I€JTI0JIONITUYHOIO, TEMILIEIONONITUYHOIO Ta EKTOJIITUYHOIO aKTUBHICTIO, SKa



371aTHA He JIMIIe CIPUSTU 301/IbIIEHHIO BUXOAY OJii, a 1 miABUIyBaTH ii XapuoBYy LiHHICTb 32 PaXyHOK 30i/IbIIE€HHS
[epexofly B 0JIio 6i0JI0TiYHO aKTMBHUX PEYOBHH OJIIHHOTO HACIHHS, B0KpEMa, TaKUX SIK TOKO(eposu Ta
ditocreponu. [IpakTryHe 3HAYEHHS OJlepKaHUX Pe3yJIbTaTiB /11 OJIiE>XXKUPOBO] rajysi rnossirae y po3pooseHHi
TEXHOJIOTii 06pOOKU M'ITKU rap6y30BOro HaciHHS cyMimamu (epMEHTHUX IIPENAPATIB i3 MPOTEOJIiTUYHOIO,
L€JII0JI0TI TUIHOIO, TEMILIEeJII0JIONITUYHOIO Ta IIEKTOJITUYHOIO aKTUBHICTIO [715 HifBULIEeHHS e(EeKTUBHOCTI
IIPEeCOBOr0 BUJIy4€HHS 0Jlii. BinomMo, 1110 oJ1isl B KIiTUHAX HACIHHS MICTUTBCS Y BUTJIS] JIiIAHUX Tijl (0J1€0COM),
000JI0HKA SIKMX YTBOPEHA CKJIQAHUMU CIIOJIyKaMU 0iJIKOBOI IPUPOAM Ta IpefcTaBHUKamMu ¢ocdoainifis. B Toil xe
4ac 0JIEOCOMM 30BHi 3aXUIEHI IEKTUHOBUM i JIITHOLE/I0JI03HMM MAaTPUKCOM KJIITUHHUX CTiHOK HaciHH4. JlinigHi
Tiza B KJIITMHAX HACiHHS «BILJIETEHI» B UTOIJIa3MaTUYHy MeMOPaHy, sIKa CKyIanaeTbes 3 6inkiB. Cami X CTiHKU
KJIITAH CKJIaJAI0ThCS NIEPEBAXKHO i3 JIICHIHY Ta M0JlicaXxapyliB, TAKMX SK LEJII0J103a, TEMILeIII0I03H, T TEKTHUHY,
OJIHAK MICTSITh TAKOX i 3HAYHY KiJIbKiCTb 6araTux ripOKCUNPOJIiIHOM IJIKONPOTEiHiB Ta KOMILJIEKCIB
apab6iHorasiakTaHiB 3 mpoTeiHaMu. PyliHYBaHHSI TAKMX 0O0JIOHOK I1OTpebye 3HaUHMUX BUTPAT €HEPTIi, i TOMy /17151
[IOBHOTO BUJIyY€HHS OJIii 3 MaTepiasny He JOCTaTHbO Aii iniie MeXaHidyHux Ta pisuynux cui. ligposituysi
(epMEeHTH € IOTY>)KHUMMU KaTali3aTopaMy 0i0XiMIYHUMX peakliil po3naay pi3HUX CKIaAHUX OPraHiuYHUX CIIOJYK.
30Kkpema, penapaTu 3 MPOTEOJITUYHOO aKTUBHICTIO 3yMOBJIIOIOTh PO3Maj, 6iIKOBUX CIIOJIYK, a TAKOX
JINONPOTEiIHNX KOMIJIEKCIB, 5IKi € CTPYKTYPHUMU KOMIIOHEHTaMU KJIITUHHUX MEMOpaH Ta 000JIOHOK OJIiIHUX TiJL.
BonHouac, npenaparu 3 LeJII0JI0JITUYHOI0, TeMILeIIIOIONITUYHOO Ta MEKTOJITUYHOI aKTUBHICTIO KaTali3yloTh
PYMHYBaHHS Bif[TOBiIHUX iM I0JIicaxapyuiB, gKi € CTPYKTYPHUMU KOMIIOHEHTAMHU CTiHOK KJIITUH OJIIMHOTO HACiHHA.
Kpim Toro, nig yac (ppepMEHTATUBHOTO TiIpOoJIi3y PyHHYIOTbCSI KOMILJIEKCHI CIIOJIYKM TOKO(EpOIIiB Ta (PiTOCTEPOIB 3
noJjlicaxapuiaMu HaciHHS, 10 CIIPUYMHSIE TPOHUKHEHHS LIMX 6i0JI0TiYHO IiHHUX CIOJIYK Y OJilHYy ¢asy. Takum
YMHOM, 06p06Ka rapOoy30BOro HACIHHSI TIpOJITUYHUMU (PEPMEHTAMU Y NTOEJHAHHI 3 TPAIALIMHOK TEXHOJIOTIE0
IIpecyBaHHSI MOXKe iHTeHCU(IKyBaTU [Iil0 MEXaHIYHUX Ta (PI3UYHUX CUJI, CIIPSIMOBAHMX HA MAaKCUMAJIbHE
PYVHYBaHHS CTPYKTYPHUX KOMIIOHEHTIB MaTepiajly Ta BUBLJIbHEHHS 3 HbOTO OJIii, a TaKOX MiABUILUTY 6i0JIOTiYHY
L[iHHICTb Ta aHTMOKCUJIAHTHI BJIaCTUBOCTI OJIE€P>KaHOi OJIii 32 paxyHOK 36i/IbLIIEHHS BMICTY B Hill TOKO(dEpOJIiB Ta
¢ditocreponis. Poboya rinoresa nuceprauiiiHoi po60TH MOJISArae B TOMY, 10 BUKOPUCTAHHS (PEPMEHTATUBHOI
06pOOKY OJIIMHOTO HACIHHSA Nepe[] TPeCyBaHHAM JO3BOJIUTh 30iIbIINTY BUXiA 0J1ii BHACIIIOK iHTeHCcudiKkarii
dbepMeHTaMH IpoLeciB PyHHYBaHHS KIITUHHOI CTPYKTYpH OJliliHOro MaTepiany. Ha nincrasi 1jporo, OCHOBHUMU
3aBJAHHSIMU POOOTU € NOCITKEHHS [ii TPOTeOIITUYHUX, LEJIOJIONITUYHUX, FeMilleTIoNIoMITUYHUX Ta
IEKTOJIITUYHUX (PEPMEHTIB Ha KJIITUHHY CTPYKTYpYy HaciHHs rap6ysiB, Nig6ip ONTUMabHUX TapaMeTpiB
nonepenHboi pepMeHTaTUBHOI 06POOKY rapOy30BOro HaCiHHS, BUSHAUEHHS! BIUIMBY TEXHOJIOTI Ha SIKICTh, CKJIaT, Ta
AQHTHMOKCHUIAHTHI BJIAaCTUBOCTI O ep>KaHoi oJ1ii. [IpoBeleHnMHU eKCIIEPUMEHTAIbHUMU TOCIiI)KEHHSIMUY B
J1abopaTOPHUX YMOBax 3allpONIOHOBAHa rinoresa HabyJsla MiATBepIKeHb BiTHOCHO TOTO, 10 3a JOIOMOTOI0 Iii
(epMEeHTIB BIAeThCS AOCITTU BUILOTO CTYNEHIO PYyWHYBAaHHS KJIITUHHOI CTPYKTYPU OJIiIIHOTO MaTtepiany Ta
BUBIJIbHUTH OiJIbIIY KiJIbKICTb 0J1ii, TOPIBHSHO 3 TPAOULIHHUMU METOJlaMU BUJIyY€HHS OJIii, Ipy LIbOMY He
CIIPMYMHUBIIY NOTiPIIEHHY ii SKOCTi Ta BTpaTy Helo 6i0JI0riYyHO LiHHUX KOMIIOHEHTIB, Ta, BOJHOYAC, [IOKPALIUBIIY ii
aHTUOKCUJAHTHI BJIaCTUBOCTI. Ha OCHOBI aHasi3y HayKOBO-TEXHIYHOI JIiT€pAaTypH, BUKOHAHUX €KCIIEPUMEHTAIbHUX
IOCIIiIKEHb, MATEMATUYHOTO MOZEJIIOBAHHS T4 TEOPETUYHMX y3arajJbHEHDb OLEPKaHUX PE3YJIbTaTiB BUKOHAHO
KOHKpPETHE HayKOBe 3aBJIaHHsI 1010 YAOCKOHAJIEHHS TEXHOJIOTII TpecoBOro BUJIy4eHHs! 0Jlii 3 HaciHHs rapoysis 3a
IOTIOMOTOI0 6iOTEXHOJIOTIYHMAX METOiB. KillouoBi €j10Ba: aHTMOKCUIAHTHI BJIACTUBOCTI, rapOy30Be HACiHHS,
rap0y30Ba OJ1is, TiApOiTH4HI (PEePMEHTH, «3pyIHOBaHI» KJIITMHU, oNlepeHsl pepMeHTaTuBHA 0OPOOKa,

IIpeCyBaHHSI.

2. It is known that in world practice today there are two well-known methods of extracting oil from oleaginous
material: pressing - mechanical squeezing of oil using a press and extraction - extraction of oil from the material
with a solvent. the pressing method is more environmentally friendly and fireproof, unlike extraction, and also
allows preserving valuable natural components in the resulting oils (especially by cold pressing). However, the
pressing method does not allow for complete extraction of oil from the oilseed material, and a significant
percentage of oil content always remains. That is why it is important to search for technologies that would
intensify the process of pressing oil extraction, but would not lead to a deterioration in its quality. Among such



technologies, the treatment of oilseeds before pressing with hydrolytic enzymes with proteolytic, cellulolytic,
hemicellulolytic and pectolytic activity is promising, which can not only increase the yield of oil, but also increase
its nutritional value by increasing the transfer of biologically active substances of oilseeds, in particular, such as
tocopherols and phytosterols, to oil. The practical significance of the results obtained for the oil and fat industry is
to develop a technology for processing pumpkin seed flakes with mixtures of enzyme preparations with
proteolytic, cellulolytic, hemicellulolytic, and pectolytic activity to increase the efficiency of pressing oil
extraction. It is known that oil in seed cells is contained in the form of lipid bodies (oleosomes), the shell of which
is formed by complex protein compounds and phospholipids. At the same time, the oleosomes are protected from
the outside by the pectin and lignocellulose matrix of the seed cell walls. Lipid bodies in seed cells are "woven" into
the cytoplasmic membrane, which consists of proteins. The cell walls themselves consist mainly of lignin and
polysaccharides such as cellulose, hemicellulose, and pectin, but also contain a significant amount of
hydroxyproline-rich glycoproteins and complexes of arabinogalactans with proteins. The destruction of such
membranes requires significant energy expenditure, and therefore, mechanical and physical forces alone are not
sufficient to fully extract oil from the material. Hydrolytic enzymes are powerful catalysts for biochemical
reactions of the breakdown of various complex organic compounds. In particular, drugs with proteolytic activity
cause the breakdown of protein compounds and lipoprotein complexes, which are structural components of cell
membranes and oil body membranes. At the same time, preparations with cellulolytic, hemicellulolytic and
pectolytic activity catalyze the destruction of their corresponding polysaccharides, which are structural
components of oilseed cell walls. In addition, enzymatic hydrolysis destroys complex compounds of tocopherols
and phytosterols with seed polysaccharides, which causes the penetration of these biologically valuable
compounds into the oil phase. Thus, the treatment of pumpkin seeds with hydrolytic enzymes in combination with
traditional pressing technology can intensify the action of mechanical and physical forces aimed at maximizing the
destruction of the structural components of the material and the release of oil from it, as well as increase the
biological value and antioxidant properties of the resulting oil by increasing the content of tocopherols and
phytosterols. The working hypothesis of the dissertation is that the use of enzymatic treatment of oilseeds before
pressing will increase the oil yield due to the intensification of enzyme destruction of the cellular structure of the
oilseed material. Based on this, the main objectives of the work are to study the effect of proteolytic, cellulolytic,
hemicellulolytic and pectolytic enzymes on the cell structure of pumpkin seeds, to select optimal parameters of
enzymatic pretreatment of pumpkin seeds, to determine the effect of the technology on the quality, composition
and antioxidant properties of the resulting oil. Experimental studies in the laboratory have confirmed the proposed
hypothesis that enzymes can achieve a higher degree of destruction of the cellular structure of the oil material and
release more oil than traditional methods of oil extraction, without causing deterioration in oil quality and loss of
biologically valuable components, and at the same time improving its antioxidant properties. Based on the analysis
of scientific and technical literature, experimental studies, mathematical modeling, and theoretical generalizations
of the results obtained, a specific scientific task was performed to improve the technology of pressing oil
extraction from pumpkin seeds using biotechnological methods. Keywords: antioxidant properties, pumpkin seeds,
pumpkin seed oil, hydrolytic enzymes, "destroyed" cells, enzymatic pretreatment, pressing.
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dopma BIaCHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHiBepCUTETCHKUIL

Baacue IlpizBumie Im's Ilo-6aTbKOBI:



1. Jemupnos Irop Mukosainosuy

2. Thor M. Demydov

KBasigikanis: n.1.1., npodecop, 05.18.06
InenTudirkarop ORCHID ID: He 3actocoyerbcs
JoparkoBa indopmamnist:

IloBHe HaliIMEeHYBaHHS IOPUAHYHOL 0C00H: HarioHanbHU# TEXHIYHMI YHiBepcUTeT "XapKiBChKUii

MOJIITEXHIYHUN iIHCTUTYT"

Kopg 3a €IPIIOY: 02071180

Micue3HaxoaKeHHS: ByJ1. Kupninioga, 6yz. 2, XapkiB, XapKiBcbkuii p-H., 61002, Ykpaina
dopma BracHOCTI: /lepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHIBepCUTETCHKUIL

PeuenseHtu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. PanzieBcbka [puna lipoHTiiBHA

2. Iryna Radzievskaya

KBasidikanis: k.r.u., nor,, 05.18.06

InenTudikarop ORCHID ID: He sactocoyerbcs

JoparkoBa iHdpopmamnist:

IloBHe HaliMEeHYBaHHS IOPHUAHUYHOI 0COOM: HauioHanbHUIl YHIBEPCUTET XapPYOBUX TEXHOJIOTIH
Kopg 3a €IPIIOY: 02070938

MicueBHaxo,ereHHﬂ: ByJI. Bonmopumupceka, 6ya. 68, Kuis, 01601, Ykpaina

dopma BracHOCTI: /lepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

CeKTOop HayKH: YHIBEPCUTETCHKUI

Baacue IlpizBume Im's Ilo-6aTbKOBI:
1. lllemaHchKka €BreHisa IBaHiBHA

2. Evgeniya I. Shemanska

KBasigikanis: k.r.u., gou,, 05.18.06
InenTudikarop ORCHID ID: He zactocosyetbcs
JonaTkoBa iHdopmaris:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0CO0H: HanioHanbHU# yHIBEPCUTET XapYOBUX TEXHOJIOTIi



Kopg 3a €IPIIOY: 02070938

Micueaﬂaxo,zm(eﬂmlz ByJI. Boslogumupcska, 6yz. 68, Kuis, 01601, Yxkpaina
dopma ByacHOCTI: Jlepxkasna

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH | HayKK YKpaiHu
InenTudikarop ROR:

CeKTop HayKH: YHIBepCUTETCHKUI

VIII. 3ak1104Hi BiZOMOCTI
Bnacue IlpisBume Im's [To-6aTbKOBI ®ponosa Haranis Eninerisra

TOJIOBH pajgu

Biacue IpizBume Im's I10-6aTbKOBI ®ponosa Haranis EniHerisHa

TOJIOBYIOYOTO Ha 3acCimaHHi

BignoBigasibHUI 3a MiATOTOBKY Menbhuk Hartanis

00JIiIKOBHX JOKYMEHTIB

PeecTpartop YkpIHTEI

KepiBuuk Bigzainy YKpIHTEI mo €
BiZIIOBiZaJILHUM 32 peecrpauilo HayKOBO'l' Opuenko TersiHa AHaToOJIiBHA

OisIIBHOCTI




