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Ilepesanog JI. I. HaykoBoO-TIpakTHUHE OOTPYHTYBAHHSI 1HHOBAI[IWHUX TEXHOJIOTIN
nepepoOKH HaciHHS OMiHUX KyabTyp. — KBamidikamiiina HaykoBa mpalld Ha NpaBax

PYKOTIHCY.

Juceprariiss Ha 3A00yTTS HAyKOBOTO CTYIEHS JIOKTOpa TEXHIYHMX HAyK 3a
cunemianpHicTIO 05.18.06 «TexHonoriss >kupiB, edipHux ™Maced 1 mnappymepHo-
KOCMETUYHUX TMponaykTiB» (18 — BupoOuunrBo Ta TtexHosorii). — Hamonansuuit
TEXHIYHUH YHIBEpCUTET «XapKIBCHKUN MONITEXHIYHUN 1THCTUTYT», MiHICTEpPCTBA OCBITH

1 Hayku Ykpainu, Xapkis, 2021.

JlucepTaliiifHy poOOTy MPUCBSIYEHO BUPIIICHHIO HAYKOBO-TIPUKIIAIHOI TTPOOIEMHU
— po3poOIll HAyKOBO OOIPYHTOBAHUX TEXHOJOTIM MNEPEpOOKH HACIHHS COHSIIHUKY
Cy4acCHO1 CeJIeKI[ii 3 oJiepKaHHSIM O€3yIIIMUHHOTO sjApa, MPEecOBOi XapyoBOi OJIii,
KOMILUIEKCHOI MIEPEPOOKH COHSIITHUKOBOI MaKyXu Ta TEXHOJIOTIi oOpyiryBaHHs cadiopa
BITUM3HSIHUX COPTIB JIJIs1 BUPOOHUIITBA XapYOBOi OJIii.

AKTyaJabHOIO HAYKOBOIO TIPOOJIEMOI0 € TeOpEeTUYHE OOIPYHTYBAaHHS Ta PO3pOOKa
Cy4acHOI PeCcypc03aolllalHOI €KOJIOTIYHO OE3MEeYHOi TEXHOJIOTil MepepoOKH HACIHHS
COHSIIIIHUKY CYYacCHOI CEJIeKIlli 3 TTOBHUM BHKOPHUCTAHHSIM Xap4yOBOTO TMOTEHIATY Ta
oOpylllyBaHHSA HAaclHHA cadiopy BITYM3HSHHUX COPTIB 3 OJEpPNKAHHSAM XapyoOBOi OJIii.
BupimeHHto i€l npo0iaeMu MPUCBSIYEHO TUCEPTAIiitHy poOOTYy.

AKTyanpHICTb BHKOHAHOI 3700yBayeM AUCEpPTaIiiHOI pPOOOTH OOYMOBIEHO
TaKOX THUM, 1110 BOHAa BUKOHYBaJach B paMKax JEpKOIOIKETHUX HAyKOBO-AOCTIAHHUX
poOiT: «JlochmipkeHHsT TPOLECiB  OTPUMAHHA OITKOBMX TMPOJYKTIB Ha MIiACTaBl
JTOCHTIDKEHHSI XIMIYHOTO CKJIaqy HACiHHS COHSIIHUKY BITUM3HSHOI CeJIeKIii Ta
pO3po0Ka TEOPETUYHUX OCHOB TEXHOJIOTIT O/Iep>KaHHS PI3HOMAaHITHUX (opM OUTKOBHX
npoaykTiBy (P Ne 0111U005035); «HaykoBe oOrpyHTYBaHHS Ta po3po0Ka TEXHOJOTI,
HOPMATHUBHOI 1 TEXHOJIOTTYHOI IOKYMEHTAIli JIJIs1 IEPEpOOKH HACIHHS OJIHHUX KYJIbTYD:

COHSIIIIHUKY, COI, pilMaKky Ha OJHIA TEXHOJOTIYHIN JHII OJIIMHO-EKCTPAKI[IHHOTO
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BupoOHuITBay (P Ne 0114U001498); «CTBOpEeHHSI Xap4OBHUX MPOIYKTIB MiABUILEHOI
010JIOT1YHOT IIIHHOCTI 3 BUKOPHUCTAaHHSAM OLIKOBOTO KOHIIEHTpATY 13 O€3JIy3roBOro sjipa
HaciHHA consimmHUKY» ([P Ne 0116U003221); «IloTeHmian BITYU3HSHOTO PHUHKY
HACIHHSA OJNIMHUX KyJbTYp Ta NPOAYKTIB ix mepepoOkm» (P Ne 0117U002375);
«BuszHaueHHS (P13UKO-XIMIYHUX XapaKTEPUCTUK 1 CKJIaJly HACIHHS HOBUX JIIHIA Ta
riopuniB corsmraUKy» ([P Ne 0119U000184), nme 3m00yBau OyB BiAMOBiIATLHUM
BUKOHABIIEM OKPEMUX €TaIiB pOOOTH.

CdopmynboBaHo poOOYl TIMOTE3W TPO MOIIILHICTE TPOBEICHHS JOCTIIKECHb
OCHOBHHX CTa/Iiil HOBUX TEXHOJOTIH: OOpYIIyBaHHS OJIMHOTO HACIHHS MPU MIHYCOBHUX
TeMIlepaTypax B TOJI BIAUEHTPOBUX CHJ; «XOJIOAHOTO» TIPECYBAHHS CHPOTO
0€37Ty3roBOTO #JIpa; EKCTPAKLIMHOTO PO3AUICHHS MaKyXd 3a JIOMOMOIOK CIHUPTOBOI
EKCTPAKIIIi B KaBiTallIMHINA yCTaHOBIII.

Ha ocHOBI 1HHOBaIIMHUX PIIIEHb 3a3HAYEHUX NpoOseM c(HOpPMYILOBAHO HOBY
KOHIICMI[1}0 MepEepOOKH HACIHHS COHSIIHMUKA, 3aCHOBAaHY Ha HOBIM TEXHOJIOTIi SKICHOTO
OoOpylllyBaHHS HACIHUH B  TOMEPEIHbO  OXOJO/KEHOMY  CTaHl, MPUHIUIAX
MaKCUMAaJbHOI CEJIEKTUBHOCTI (BHOIPKOBOCTi) MPOBEACHHS OCHOBHHMX IPOILIECIB
nepepoOKy; 3MIHM TOCHIZIOBHOCTI 11X TIPOBEACHHS 3 YpaxXyBaHHAM MPUHIUITY
MOCTYIOBOTO HAKOIMWYEHHS KOHIIEHTpAIlid CYMyTHIX PEYOBUH IS TOJETIIEHHS iX
BUJIIJICHHS; BIJIMOBH BiJ MNPOBEIEHHS TEXHOJOTIYHUX OIepaliil, MOB'I3aHuX 3
MIJBUIIEHOI TEMIIEPaTypo0 TEpepoOKH; BUKOPHUCTAHHS XIMIYHMX pPEareHTiB Ta
HEXapyOBUX PO3YMHHUKIB, @ TAKOK CKOPOUEHHS KIJIbKOCTI ONeparii.

Ha ocHOBI po3pobiieHOro crnoco0y OOpyIlIyBaHHS OJIIMHOTO HAaciHHS B
MOTIEPETHHO OXOJIOHPKEHOMY CTaHl EKCIEPUMEHTAIbHO BHSBIEHI 3aKOHOMIPHOCTI
MpoIlecy OOpyIIyBaHHS HACIHHS COHSIITHUKA BHCOKOOJIWHOIO 1 KOHJAMTEPCHKOIO
COpPTIB, a TaKOX HACiHHS cadIopy COpTIB BITYM3HSHOI KOJICKIIi, TOB's3aHl 3
MO>KJIMBICTIO iX AKICHOTO (10 riubunu 95...99 %) oOpyllyBaHHS HE3aJIE€KHO Bl Malol
BEJIMYMHU TMOBITPSHOTO MPOILIAPKY MDK AIpOoM 1 OOOJOHKOK abo TOBHOI HOro
BIJICYTHOCTI, SIK y HaciHHI cadiopy; MOXIHUBICTIO SKICHOTO OOpYIIyBaHHS BCIX
dpakiiii, BKIOYAarOYM JpiOHI; BUSIBIECHO BIUIMB BIJHOIIEHHS BOJOTICTh . MIHYCOBa

TeMIeparypa OOpylIyBaHHS Ha SKICHUM CKJIaJ pYyIIaHKH 1 TOKa3HUKU SIKOCTI
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oOpyiryBaHHs oOjiifHOro HaciHHA. [loka3aHO MOMXIMBOCTI BUPIMICHHS Ha CTamil
oOpyIIyBaHHS 1 SOy 1HIIMX 3aBJaHb: 3HMXKEHHS B 2,3 — 2,8 pa3u BUXOMIB (B CKIIaJi
PYUIaHKHU) OJIIHOTO MHITY, CIYKH 1 HEMOIIKOIKEHOTO sifipa (A1pa 3 HOCUKOM) Ta 1HIIIL.

HaykoBo 0OIpyHTOBaHO 1 BU3HAUEHO paIliOHAIbHI YMOBHU OOPYIIIYBaHHS HACIHHS
COHSIIITHUKY CyYacHO1 celekuii 1 caduiopy BITYM3HSHUX COPTIB IIPH MIHYCOBUX
Temmneparypax. ParionanpHa (BOHa X MaKCHMallbHA) CTYIIHb OOpYIIYBaHHS CyXUX
HACIHUH COHSIIIHMKA cTaHOBUTH 0,99 1 nmocsiraeTbest 3a TeMriepaTypu OOpYIIyBaHHS -
30..-50 °C i wuactorm potopa HaciHHepymk: 26,7 ¢c'. MakcHManbHHH BHXIiT i
MaKcUMalibHe 30epeXeHHsS LJIOTo sfpa JocsraiThes npu temmepatypi -30...-50 °C,
Bosorocti Hacinus 6,0 % i MiHiMagpHHX 06eprax poropa Haciuzepymku 20,0 ¢
Bu3HaueHO opraHoienTHyHI BIACTUBOCTI, )KUPHOKUCIOTHUH 1 alllITIILEPIHOBUH CKIIaJ,
CKJaJ CTEpUHOBOI (pakiii oaepKyBaHUX oOJil. J[oBEeneHO MOXKIMBICTH BWJIYYEHHS
AKICHOI OJIIi Ha IIHEKOBHX IIpecax 3 CHUPOTro OE3NyIINUHHOIO sjapa 0e3 Horo
NONEPETHBOI0 MOJAPIOHEHHS 1 BOJIOTO-TEIJIOBOI OOpoOKM. Bu3HaueHO edeKTHBHI
napaMeTpu IMpolecy IPECyBaHHS: BEJIMYMHA HEOOXIJHOTO HAaBaHTAXKEHHS, PO3MIp
I[IJTUH MK 3€EPHUMU TIJIACTUHAMM.

HaykoBo 0OrpyHTOBaHO Ta PO3POOJEHO TEXHOJOTII0 KOMIUIEKCHOI MepepoOKH
COHALIHUKOBOI MakyXW 3 O€3JIy3roBOro sjpa, 3a SKOI MOXKHAa OTpPUMATH: OJIiI0
EKCTpaKIiiHY, mpoT (a00 OOpPOIIHO) Ta POCAMHHMI aHTHOKCUAAHT. [lokazano, 1o 111
MPOJYKTH MOKHA OJIepKaTH HUISIXOM OOpPOOKH MakKyxu Oe3JIy3roBOTO siipa HACiHHS
COHSIIIIHUKY B KaBITAI[IMHIA YCTAaHOBI[I XapyYOBUM PO3YMHHUKOM (E€THJIIOBUM CIIHMPTOM),
a00 CyMIIIIIIO PO3YMHHUKIB (TE€KCaH : eTwioBUil cnupT). Po3paxoBaHo edeKkTHBHI
napameTpu npoiiecy (temmeparypa 60°C, TpuBamicts — 20 XB.) Ta BCTAHOBJIEHO, IO JIJIS
JIOCSITHEHHSI OUIbIII BUCOKOTO CTYTNEHIO BHIIy4eHHs oiii (10 95 %) 1 XJoporeHoBoi
kucioTu (1o 97 %) 3 mMakyxw OOIITLHO BUKOPHUCTOBYBATH CIOCIO TBOCTYIEHEBOTO
eKCTparyBaHHS.

Po3po061eH0 CTPYKTYpHI CXE€MU OCHOBHUX TEXHOJIOTIYHUX CTaiil 1HHOBAIIMHOI
TEXHOJIOT1i TTepepOoOKU HACIHHS COHSIIHUKY. Po3po0ieHa TeXHOJOTisI € YHIBepCaTbHOIO
JUTsl IepepOOKH HACIHHS 1 IHIIUX IJIOJIIB, IO MAIOTh JOCUTH IUIACTUYHE SAPO 1 KPUXKY

0OOJIOHKY.
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Ha ocHOBI TE€OpeTMYHHX 1 EKCIEPUMEHTAIbHUX JAHUX MPO XIMIYHHMHA CKIa,
MIKPOCTPYKTYpPY, arperaTHUi CTaH 1 peoJIOT1uHI BJIACTHBOCTI MOP(OJIOTTYHUX YACTHH 1
OKpEMHUX CTPYKTYPHHMX €JIEMEHTIB HACIHMHM, BHUSBICHO 3aKOHOMIPHOCTi, IO
PO3KpUBAIOTh CKJIAJIHAA MEXaHi3M BIUIMBY 0a30BUX 1 €(QEKTUBHUX IUIACTUYHO-
MIIHICHUX BJIACTUBOCTEM HACIHHS PI3HOTO CTYMNEHIO BOJIOTOCTI, YMOB OOpYIIyBaHHS
(HM3BKOTEMIIEpATypHOTO, AMHAMIYHOTO Ta Opl€HTAIIMHOrO (hakTOpiB) HA CTYIIHBb
oOpyIIyBaHHS HACIHHSA 1 30€peKEeHHS 1ILJIOTO sJIpa.

ExoHoMiuHYy  JOIUIBHICTH  3alPOTMOHOBAHOI  TEXHOJOTIi  MiATBEPIHKEHO
po3paxyHKamH. 3aBASKH CKOPOUYEHHIO JEKUJIBKOX TEXHOJOIIYHHUX OmNepauiid TEeXHIKO-
€KOHOMIYHHUI €(EeKT BUKOPHCTAHHS 3allPOIIOHOBAHOI TEXHOJIOTII MOJSATrae y 3HMKEHHI
MaTeplalbHUX 1 €HEPreTUYHUX BUTPAT. JJOIIIBHICTh 3aCTOCYBaHHS TaKoi O€3BIIXOIHOT
TEXHOJIOT1i MIATBEPIKYETHCS MIABUIICHHSAM MNPUOYTKOBOCTI MiJMPUEMCTB, OCKUIBKU
JI03BOJIUTH OTPUMYBATH OJHOYACHO TPHU XapuyoBUX NpoAykTu. Ekororiuna Oe3meka
BUPOOHMIITBA 3aCHOBAHA HA YACTKOBIA 3aMiHI Ha(TOBOTO PO3UMHHUKA HA XApYOBUU
eTaHoJI. A y pa3i nepepoOKH €KOJIOTTYHO YUCTOI CHPOBUHHU 1 BIICYTHOCTI B pO3pOOJICHIN
TEXHOJIOT1i YMHHUKIB, LI0 3HIKYIOTh €KOJOTiYyHy O€3leKy, MO)KHAa BBAaXKATH, IO
BUITYCKHA XapyuoBa MPOJIYKIIis BIAMOBIAAE 3a SIKICTIO OPTaHIuHIMN.

B nucepramiitniii  po6oTi Bmepie OyJi0 BHU3HAYEHO BIUIUB OPIEHTALIMHUX
¢daktopiB (yaap HaCIHHMHU OO JEKYy HACIHHEPYIIKM TOCTPUM, TYIUM a00 BHIAJIKOBO
OpIEHTOBAHUM KIHIIEM) Ha MPOIleC OOpyluIyBaHHs IpioHOT Ppakiii (3,2—3,4 MM) HaCIHHS
cOHAMHUKY. CTBOPEHO TEOPETHUYHY 3aKOHOMIPHICTB, IIO TOB’SI3y€ YWHHI YSBIICHHS
010 XIMIYHOTO CKJIaay, CTPYKTYypH Ta IJIACTUYHO-MIIHICTHUX BJIACTUBOCTEH
MOP(OJIOTIYHUX CKJIQJ0BUX HACIHUHU BHUCOKOOJIMHOTO COHSAIIHUKY 3 KOE(IIIEHTOM
oOpyIlIyBaHHS 1 CTYNEHEM 30epeXeHHs IIJIoro sjapa. BusBieHa 3aKkOHOMIPHICTH
pPO3IMIMPIOE  ICHYIOYl  YABJICHHS TIPO  MOXJIMBOCTI  YIPaBIIHHS  MpoIecaMu
HU3BKOTEMIIEPATYPHOTO OOpYIIyBaHHS, € HAYKOBUM OOIPYHTYBAaHHSM MPHUHHATTSA
TEXHOJIOTIYHUX pilleHb. BBEIEHO NOHATTS MNPO KPUTUYHE CIIBBIIHOIICHHS MIXK
e(EeKTUBHUMHU TUUIACTUYHUMH 1 €(EKTUBHUMH MIITHICTHUMHU BJIACTUBOCTSMU HACIHUHH
Ta ii YaCTHH, LIO0 MOSICHIOE EKCTPEMallbHy (3 MaKCUMYMOM) HHU3bKOTEMIEpPATypHY

3aJIeKHICTh KOE(IIEHTY 30€peKEHHS IIJIOT0 sapa, IO J03BOJISIE TAKOX BU3HAYUTHU
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MOJIOKEHHSI MaKCUMYMy Ha TeMIlepaTypHiil mkamxi oOpyuryBaHHs. BusBieno
PEOJIOTIYHUN XapaKTep COHSAIIHUKOBOI OJii B s/Ipl HACIHHS B Jiala3oHI TeMIeparyp
+20...-196°C, MmO MOSACHIOE 3MiHYy NPYXHO-TUIACTUYHUX BIACTUBOCTEH ILIOMOBOI
00O0JIOHKH HACIHHA TiJ] yac oOpyuryBaHHs. Oniep>kaHO HOB1 HayKOBI JlaH1 110/10 BIUIMBY
Jii THCKY 1 TeMIlepaTypu MpecyBaHHS CHpPOro O€3]Iy3roBOro sijapa, OJep>KaHOoro 3a
YMOBH OOpYIIyBaHHSI BHCOKOOJIIMHOTO COHSIIHUKY 3a MIHYCOBHUX TeMIlepaTyp Ha
edeKTUBHICT, BUIyYeHHS ouii. OnepkaHO HOBI HAyKOBI JaHl MIOAO CTPYKTYPHUX
MOKA3HUKIB, OPraHOJENTUYHUX BIACTUBOCTEH COHSIIHUKOBOI Ta cadiopoBoi Oiiil,
OJIEp’)KaHUX 3 CUPOro OE3Iy3roBOro sjapa METOJIOM XOJIOJAHOTO NpPECyBaHHS, a TaKOXK
eKCTPAKIIITHOI COHSALIHUKOBOI OJIii, OULIKOBOIO MPOAYKTY Ta aHTHOKCHIAHTY,
BUJIYYCHHX 3 Xap4OBOi MaKyXH.

B nucepramiiinii  poOOTI HaOynuW MOJAJIBIIOTO PO3BUTKY TEOPETUYHI
3aKOHOMIPHOCTI OOpYIIIyBaHHSA OJIIITHOTO HACIHHS B yMOBax Jiii MIHYCOBUX TEMIIEPATYP.

[IpakTiuHe 3HAYEHHS  OJEPXKAHUX  PE3YydbTATiB IS OJNIHHO-KUPOBOI
IPOMUCIIOBOCTI TOJSITa€ 'y CTBOPEHHI NPUHLMIIOBO HOBOI pecypco30epiraroyoi
€KOJIOTTYHO O€3MeYHOi TEXHOJIOTr1i NepepOOKM HACIHHS COHSAIIHUKY CY4YacHOI CENeKIii
Ta cadaopy BITUYM3HSIHUX COPTIB, siKa Tmepeadavae oOOpYUIyBaHHS TOIMEPEIHBO
oxoJiofpkeHoro Hacinus (B aiana3oHi -20... -50°C) 3 ogepxaHHsIM O€3IyIIITUHOTO sIpa
COHSIIIIHUKY 1 SApOBOi Ppakiii HaciHHS cadiiopy 3 BUCOKUM CTyNEHEM OOpYIIyBaHHS,
JIOCTATHIM JJIsl OJIep>KaHHs Xap4yoBO1 OJIi1 XOJIOAHOIO IPECYBaHHSI.

TakuM 4YMHOM, BJOCKOHAJICHHSI ICHYIOUMX TEXHOJIOTiH MPOMMCIIOBOI MEPEPOOKH
HACIHHS COHSIIHMKY 1 Cadyiopy Ta CTBOPEHHS HOBHX TEXHOJOTIH Ta oOJagHaHHS IS
BUPOOHMIITBA XAapYOBUX OUIKOBUX TMPOAYKTIB JO3BOJIUTH 30UTHIIUTH KOMIUIEKCHE
BUKOPUCTAHHS BITYM3HSIHOI CHPOBUHU 1 MIJBUILUTU PECYPCH MPOJIOBOIBUOTrO O17IKa B
VYkpaini.

Pe3ynpTaTu aucepraiiiftHoi poOOTH MpOWIUIM BUIPOOYBaHHS Ha MIAMPUEMCTBAX
OJIIMHO-)KUPOBOi Ta CYMIKHHUX Taiy3ed, 30KkpeMa Ha MianpueMcTBl «3aBoj Daseen
Arpoy» mig 9yac po3poOKH MOYaTKOBUX JAHUX JJIsi IPOCKTYBAHHS HOBHX HACIHHEPYIIOK
COHSIIIHUKY cydacHux riopuniB Ta dmiHid; Ha HB I «lnctutyr «TEKMAILD.

PesynwTaTu mocmimkens nucepraiiiinoi podotu [lepesanona JI. 1., siki Oyno mpoBeneHo
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B mepiog 2015-2017°pp., BUKOPUCTOBYIOTbCSA B HAYKOBHX pO3poOkax I[HCTHTYTY
pociunnunTBa imMeHi B. S. IOp'eBa HAAH VYkpainu (M. XapkiB). [Qns mianpueMcTs
OJIIHO-KHPOBOI Tamy3i po3pobiieno Ta y3romkeno 3 YkpHAIOX HAAH (m. XapkiB)
MPaKTUYHI peKOMEHAIlli 1100 BIPOBAPKEHHS 1HHOBAIIMHUX TEXHOJIOT1H. PesynpraTtu
HAyKOBUX JOCTIIPKEHb BIIPOBAPKEHO y HAaBYAIBHUM Mponec Kapeapu TEXHOJIOTIT )KHUPIB
ta npoaykTiB Opoxinas HTY «XIIl» mig yac BukiIamaHHa IucuuIuniH «lHmkeHepHe
MPOEKTYBaHHSI TEXHOJIOTIN», ¥ KypCOBOMY Ta JUIUIOMHOMY MPOEKTYBaHHI (B PEXHUMI
aKTUBHUX METOJIB HAaBYaHHS).

OCHOBHI MOJIOKEHHS TUCEPTAIIHHOT POOOTH OJIepKaHO 3700yBa4eM CaMOCTIHHO.
Cepen  HuX: IUIaHYBaHHS  €KCIIEPUMEHTIB,  BHUKOHAHHS  TCOPETUYHOI  Ta
€KCIIEPUMEHTAJIbHOI YaCTUHU pOOOTH, 3IIMCHEHHS BHUMIPIOBAHHS JIOCHIIKYBAaHUX
00’€KTIB, I1HTEpHpeTallis OJepXKaHUX PE3yJbTaTiB Ta iX CTaTHCTHUYHAa OOpOOKa;
(GopMyJIIOBaHHS BHCHOBKIB JHMCEpTalii; po3poOKa HOPMATUBHOI JTOKyMEHTAIllli,
BIIPOBA/KCHHSI OTPUMAHUX pE3yJabTaTiB y BUPOOHHUIITBO Ta HABYAIBHHMI TPOIIEC.
[TocTaHOBKY METH 1 3a/1au JOCIIIKEHb, 0OTOBOPEHHS 1 aHAJI3 OJIEpKAHUX PE3YJIbTATIB
BUKOHAHO Pa30M 3 HAYKOBUM KOHCYJIbTaHTOM.

OcHOBHI pe3yJbTaTU JUcCepTaIliiHOi poOOTH OmyOIikKoBaHO B 38 HAYKOBHUX
mparsix, y Tomy 4ucii: 15 crareil y HaykoBUX (axoBUX BUAAHHSIX YKpainu, 4 cTaTTi y
3aKOPJIOHHUX TIEPIOUIHIX HAYKOBUX BHJIAHHAX, | MaTeHT YKpaiHu, 3 — y Taly3eBOMY
BUJIaHHI YKpainu; 15 — y marepianax koHpEepeHIIii.

Knrouosi cnosa: HacClHHS COHAIIHHMKY, KOHAUTEPCHKI COPTH, HACiHHA cadiopy,
BITUM3HSHI COpPTH, MIHYCOBI TeMIeparypu, OoOpylIyBaHHs, O€3NMyIINUHHE SIPO, OJIii
XOJIOJIHOTO TIPECYBAaHHS, COHSIITHUKOBA MaKyXa, KOMIUIEKCHA MepepoOKa, TEXHOIOTTYH1

Ta SKICHI MOKA3HUKHU.

CINUCOK NMYBJIKALIN 3I0BYBAYA

1. IlepeBanos, JI. 1., Kymuenko, B. A., Mensaukos, K. O. (2010). Jocmimkenus
npoiuecy OOpoOKM HACiHHS COHSIIHUKY Iepes; oOpyuyBaHHsAM nuisixom [Y

OIPOMIHEHHS B IIUILHOMY Iapi. Xpanenue u nepepabomra 3epua, 10 (136), 64-66.



7

2. Ilepesaios, JI. 1., Kapernikosa, B. C., Coxoum, I'. I., Tecnenko, C. O. (2013).
ExoHoMiuHI mpoOsieMu 1HHOBAILIMHUX TEXHOJOTIM IMEepepoOKH HACIHHSA COHSIITHHKA.
Bicnux  Hayionanvnoco mexniunoeo yuigepcumemy «XapKiBCbKUul NOJNIMEXHIYHUU
incmumymy. Cepis: Texniunuti npoepec ma eghexkmusnicmos supobnuymea, 67 (1040),
131-135.

3. Perevalov, L., Taradaichenko, M., Teslenko, S., Pakxomoya, . (2013).
Optimal parameters of sunflower seeds dehulling process with freezing. Inzynieria i
Aparatura Chemiczna. Warszawa: Oficyna Wydawnicza SIMPRESS, 4, 374 — 375.

4. Ilepesanos, JI. I., Jlo6pynos, J. €., IliBens, O. M. (2013). VYnockoHaneHHs
TEXHOJIOT1i OTPUMAaHHS XapyoBOro OUIKYy Ta OJii 3 HACIHHA COHSIIHHMKA. BicHUK
Hayionanvnoco mexuiunozo ynigepcumemy « XapKi8CoKuti nOJIMEXHIYHUL ITHCIUIMYM ).
Cepis: Innosayivini oocnioxcenns y naykosux pooomax cmyoenmis, 55 (1028), 113—
118.

5. ITeperanos, JI. I., Tecnenxo, C. O., CagoBuuuuii, I'. B. (2013). be3nymmnuane
AJIpO COHSIIIHUKY JIJIi OTPUMaHHSI KOHJIUTEPChKUX BUPOOIB. [Ipocpecusni mexuika ma
MexXHON02ll Xapyosux 8UpPOOHUYME PEeCMOPAHHO20 20CH00ApCmea i mopeieni: 30ipHUK
Haykosux npayv, 2 (18), 84-91.

6. [TepeBanos, JI. U., Tecnenko, C. A., Herpeba, A. A., Bprokaino, E. I1.,
CanoBununii, I'. B. (2014). BnwusHue ycnoBwii OOpYyIIMBaHHS BBICOKOMACITHYHOTO
MOJCOJIHEUHUKA Ha IIepexoJ BOCKOB B Macio. CxioHo-E€8ponelicbKuil HcypHall
nepedosux mexnonoeiu, 1, 10 (67), 41-47.

7. IlepeBanos, JI. 1., JlutBunenko, O. A., Iletuk, I[1. ®., denskuna, 3. I1.,
Ho6pynos, /1. E. (2014). Tlonmy4yeHue OeaKOBBIX MPOAYKTOB W3 sJpa W IIPOTa CEMSH
noaconHeuynuka. Cospemennviti Hayunviti eecmuux. Cepus: Cenvbckoe X035UCMEO.
Xumust u xumuueckue mexronoeuu. Puzuxa. Ixonoeus, 46 (242), 10-16.

8. Ilepemanos, JI. I.,  obpynos, . €., IliBenp, O. M.  (2014). Bmums
MOTICPETHBO1 MiATOTOBKHM OE3YIINTMHHOTO sJIpa COHSIIHWKA Ha CTYIIHb BYIYYCHHS
onii. Bicnux HayionanvHoeo mexuiuno2o yHigepcumemy « XapKigCoKuil noaimexHiyHull

incmumymy. 30ipuux Hayxosux npaywv. Cepisa: [HHosayilini 00CiONCeHHs Y HAYKOBUX

pobomax cmyoenmie, 16 (1059), 140-144.



8

9. [lepesanos, JI. U., Jloopynos, /1. E., Ilusens, E. H. (2015). Okcrpakr wu3
0€311y3roBOro sjijpa MOJCOJIHEYHHKA — AHTHOKCHUIAHT Ui KOHAMTEPCKOrO JKUpA.
Iumeeposani mexnonozii ma enepeozoepesicenns, 1, 718-81.

10. IMepesanos, JI. K., Tecnenko, C. A., Bprokaio, E. I1. (2015). Ocobennoctu
OoOpyIlIMBaHUsI THUOPUIIOB TMOJICOJIHEYHUKA B 3aMOPOXKEHHOM COCTOSIHUU. Bicnux
Hayionanvnoco mexuiunozo ynigepcumemy «XapxieCoKuul NOJIMEXHIYHULU THCTUNLYMY.
36ipnux nayxoeux npays. Cepis: «Hoei piwenns ¢ cywacnux mexuonozisxy, 14 (1123),
79-92.

11. Perevalov, L., Dobrunov, D., Piven, O. (2015). Determination of Antioxidant
Activity of Solids Extracts Obtained from Sunflower Cakes. Ukrainian Journal of Food
Science, 3, 2, 206-215.

12. Tlepesanos, JI. ., o6pynos, 1. E., [lusens, E. H. (2015). AHTHOKCHAAHT
JUISL CMECEBBIX PACTUTENBHBIX Maced. Opandvin evlibiM  dcapuibicsl  (Ypanvcekuil
nayunwii secmuux), 9 (140), 66-70.

13. Ilepesanos, JI. I., Muponenko, JI. C., Tumuenko, B. K., Sfxosnesa, I. M.,
Apytionsi, T. B, (2019). Amnaniz CcTpyKTypHUX TIOKa3HUKIB OJii  caduopy,
aJanTOBaHOTO B yMOBaxX CXigHOTo Jicocreny. Buewi 3anucku THY imeni
B. I. Bepruaocwkoeo. Cepis: Texuiuni nayku. Yacmuna 2, 30 (69), 5, 98-103.

14. Tlepesanos, JI. 1., ITiBens, O. M., Tecnenko, C. O. (2019). Bius BoJiorocti
HACIHHA BHMCOKOOJIETHOBOTO COHSIITHUKY riOpuaa Ykpaincbkuit F1 Ha oOpymryBaHHS
IbOTO  HACIHHA B  3aMOpPOXEHOMY  CTaHl. [umezcpoeami  mexHono2ii  ma
enepeoszbepedcenns, 4, 56—63.

15. Tlepesanos, JI. I., Muponenko, JI. C., Tumuenko, B. K., Apytionsn, T. B.
(2020). [ocmimxkeHHS ITOKa3HHKIB OE3MEYHOCTI Ta OKHCHIOBAJIBHOI CTaOLIBLHOCTI
cadropoBoi odii. I[Hmeeposani mexnonoeii ma enepeozoepescenns, 1, 72—81.

16. Ilepesanos, JI. 1., ®anees, JI. B., Tumuenko, B. K., d'suenko, M. B. (2020).
TexHONOrYyHl  acleKTH OJIEp)KaHHS ~ BHCOKOSIKICHOTO — SiJpa  COHSIIHUKY ISt
KOHJUTEPCHKOT MPOMUCIOBOCTI. Bichux Hayionanbhoco mexuiunozo yHigepcumemy
«Xapkiecokuti nonimexHiynui incmumymy. Cepis: IHHOBaAYIUHI OO0CNIOMNCEHHS Y

Haykosux pobomax cmyodenmis, 5 (1359), 51-55.



9

17. IlepeBanos, JI. 1., ®danees, JI. B., Tumuenko, B. K., IliBens, O. M.,
H'suenko, M. B. (2020). Teopernuni Ta eKCHEPUMEHTAJIbHI JOCIIKCHHS IPOIECY
oOpyITyBaHHS HACIHHS COHSIIHUKY KOHIUTEPCBKOTO COPTY. [Hmecposani mexnonoeii
ma enepeozbepedcenns, 2, 571—68.

18. Ilepesanos, JI. I., Muponenko, JI. C., Tumuenko, B. K., Apytionss, T. B.,
[ToroB, M. O. (2020). TexHomnoOriduHi Ta EKOHOMIYHI AacCHEKTH NEPEepOOKH HACIHHSA
cadutopy BiTum3HsHUX coptiB. Przemysl: Nauka i studia, 2 (204), 51-61.

19. IlepeBamoB JI. I., T'omomusx, B. O., Jlemumos, [. M., Tumuenko, B. K.,
[lisens, O. M., Monabuenko, C. M. (2021). Teopetuuni Ta eKCIIEpUMEHTAIbHI
JOCITIJIKEHHSI HU3BKOTEMIIEPaTYpHOTO OOpYIIYBAaHHS BUCOKOOJIHHOTO COHSIIHUKY B
YMOBaX [ii BIALIEHTPOBAHOTO TOJIs. [Hmezposani mexHono2ii ma enepeosbepedcents, 1,
57 — 66.

20. IlepeBanos, JI. M., Tlomcyimanka, A. B., D'magkuit, ®. ®@., IliBens, O. M.,
Iipman, B. B., Tecnenko, C. O., Kamimesceka, H. B., 3amopoxsuii, B. K. (2017).
[Matent VYkpainu 114205 C2. KuiB: JlepxkaBHa ciayk0a 1HTEIEKTyaJlbHOI BJIACHOCTI
Ykpainu.

21. Ilepeanos, JI. U., Tloncyimanka, A. B., Mouanoga, E. 1., BapaBuna, K. B.,
Kanumesckas, H. B., Tecnenxo, C. A., loarapesa, A. E., B. B. 'upman (2009). Hosble
B03MONCHOCMU  0OPYUUBAHUSL NOOCOTHEUHbIX CeMAH C UCNONb308aHuem «Yoapa
xonooom», Marepiammu [ MexayHapogHOW HAyYHO-TEXHUYECKOW KOH(EPEHIINH
«IlepcnekTuBbl  pa3BUTHS  MACIOXKHUPOBOM  OTpsAcIW». — Ajymra, XapbKOB:
YxkpHUMMXK YAAH.

22. IlepeBanos, JI. 1., Tecnenko, C. O., [Toncyiimanka, A. B. (2010). Ilopisuanuns
O0esIKUX Memo0dié ni02omoeKU HACIHHA COHAWHUKY 00 obpyutysanns, Matepianun XVIII
MixHaponHOi HAyKOBO-TIpaKTHUHOI KoH(epeHiii «[HpopmaiiiiHi TEXHOJIOTIl: HayKa,
TEXHIKa, TEXHOJIOT'sI, OCBITa, 30pOB’s1». XapkiB: HTY «XIII».

23. Ilepesanos, JI. I., Jlo6pyHos, . €., Owmensuenko, 0. €., IliBens, O. M.
(2011). Pospobka mexnonoeii camoobpyuysanms Hacinus consiunuxa, Matepiamn XI1X
MixHaponHOi HAyKOBO-TIPAaKTUUHOI KOoH(epeHiii «lHpopmaliiiHi TEeXHOJIOTIl: Hayka,

TEXHIKa, TEXHOJIOT151, OCBITa, 370pOB’s»». XapkiB: HTY «XI1D».



10

24. TlepeBanos, JI. ., Ilusens, E. H., Tloncy#manka, A. B., Mouanoga, O. 1.,
Tapanaituenko, M. B., [laxomosa, U. B., Tecnenxo, C. A. (2011). Obpywusanue cemsan
NOOCONIHEYHUKA C UCHOAb308aHuem xonooa. Mooenupoeanue npoyecca, XAMHS U
TEXHOJIOTUS KUpPOB. [lepcnekTuBBl pa3BUTHUS MAaCIOKUPOBOM OTpaciu: TE3UCHI
noknagoB IV MexnayHapogHoit — HaydyHO-TEXHMYECKOW  KoHdepeHUuu.  —
Juenponerposck: A «Dkcniept Arpoy.

25. [lepeainos, JI. I., IliBenb, O. M., Tloncyimanka, A. B., Ho6pyHos, . €.
(2012). Boockonanenns mexuonozii Ompumants poCIuHHUX Ol MAa Xap4i08020 OLIKY,
Martepiamu XX MuibKHApOJHOT HAYKOBO-TIpakTH4YHOI  KoH(epeHiii «IHdopmarriiini
TEXHOJIOT1i: HayKa, TEXHiKa, TEXHOJIOT's, OCBITa, 3I0pOB’s». XapkiB: HTY «XIIIx».

26. IlepeBanos, JI. ., Iletik, I1. ®., Densxina, 3. [1., JlutBuaenko, O. A.,
['puroposga, JI. U., Ilusens, E. H., [loncyitmanka, A. B. (2012). O nexomopwix Hogblx
B03MOINCHOCMAX NOJYYEHUS NUWEBbIX OENKOBbIX NPOOYKMO8 U3 NOOCOIHEeYH020 A0pd,
XAMHST M TEXHOJIOTHS JKHPOB. IlepCHeKTHBBHI pPa3BHTHS MACIIOKHUPOBOH OTPACIIH:
Te3uChl JOKIamoB V MeXayHapoaHOW HAyYHO-TEXHMUYECKOW KOH(MEpeHIuu. —
Huenponerposck: UA «Dkcriept Arpoy.

27. IlepeBanos, JI. 1., Bprokano, K. I1.,  Tecnenko, C. A.  (2013).  Bnaus
0X0NI00JiCEeH s HACIHHA npu 00pyulysauHi Ha emicm oaii y aywnunui, Martepiamm XXI
MixHapoJHOT HAYKOBO-IIpakTUYHOI KoH(epeHiii «IHdopmarlliiiHi TeXHONOrIi: Hayka,
TEXHIKa, TEXHOJIOT1s1, OCBITa, 310p0B's» XapkiB: HTY «XI1D».

28. Ileperanos, JI. ., Ko3zauenko, H. M., ITumBanos, B. B., Kotnsapenko, B. A.,
[Tusens, O. M., Iloncyimanka, A. B. (2013). O wuexomopwvix ocobennocmsx
UCNONIL308AHUS NIIOWUTLHOU 3€EPHOL AYEUKU OISl U3GNEUEHUs MACAd U3 6e371Y3208020
sa0pa, TlepcrieKTUBBI Pa3BUTHSI MACTIOKUPOBOM OTPACIU: TEXHOJIOTMH U PHIHOK. Te3uChl
noknagoB VI MexayHapogHOi — HAydHO-TEXHMYECKOW  KoHdepeHIuu.  —
Huenponerposck: A «Dkcniept Arpoy.

29. IlepeBanos, JI. ., [Hobpynos, [. E., Ilusens, E. H., Iloncyiimanka, A. B.
(2013). Mamemamuueckass mooenv npoyecca IKCMPAKYUU XJIOPOSEHOBOU KUCIOMbL U3
0e371y3208020 A0pa NOOCOTHEYHUKA C UCNOJIb308AHUEM KABUMAYUOHHOU YCMAHOBKU,

MG)KILYHapOI[HBIe HAaYYHBIC YTCHUA «I/IH(bOpMaI_II/IOHHO-BI)I‘—II/ICJ'II/ITCJ'IBHI)IG TCXHOJIOTHH



11

U MaTeMaTU4YeCKOe MOJCIMPOBAHUE B PEIICHUH 337ad CTPOUTEIHCTBA, TEXHHKH,
ynpasieHus u oopazoBanus». Coopuuk crareit. [lensa: [II'YAC.

30. Ileperanos, JI. ., lobpynos, /1. E., [Tusens, E. H. (2014). Ilonyuenue macra
U nuweso2o Oerka O08YXCMAOUUHOU IKCMPAKYUel JHCMbIXa 6 KABUMAYUOHHOM
annapame, Matepuansl VII MexnyHnapoaHoi koHdepeHInu «MacaoXupoBasi OTpacb:
TEXHOJIOTUH U PHIHOK» JIHEMPOMEeTpOBCK: «IKcnepT Arpoy.

31. [lepeanos, JI. 1., HoOpynos, JI. E., Ilusens, E. H. (2015). [Ilonyuenue
AHMUOKCUOAHMO8 U3 0e371Y3208020 s0pA NOOCOIHEUHUKA KABUMAYUOHHLIM MEmOOOM,
Martepiamu XXIII MixuaponHoi HayKOBO-NpakTUYHOT KoH(pepeHiii «lHdopmarriitHi
TEXHOJIOTIl: HayKa, TE€XHIiKa, TEXHOJIOIis, ocBiTa, 3a0poB'si». MicroCAD-2015, 20-22
TpaBHsa 2015 p.: y 4 u. Y. II. XapkiB: HTY «XI1D».

32. IlepeBainos, JI. U., ITusens, E. H. (2015). Konyenyusa ycosepuiencmeosanHotl
mexnono2uu nepepabomxu noocoaneynuxa, Marepianm XXIII MixunapoaHoi HayKOBO-
npakTUyHOi KoH(epeHuli «[HpopmMaliitHl TEXHOJOrIi: HayKa, TEXHIKa, TEXHOJOTIS,
ocBita, 3mopoB'si». MicroCAD-2015, 20-22 tpasus 2015p.. y 4 4. U.Il. Xapkis:
HTY «XIII».

33. Ilepepanos, JI. 1., Tonomusk, B. A., Mazsaesa, B. C., [psdenko, M. B.
(2015). HUccneoosanus s¢pgpexma pazynpounenus 060104KU CEMAH NOOCOTHEUHUKA NPU
ux oopywueanuu 6 3amopodceHHom eude, Matepuansl VI MexnyHnapoaHoit
KoH(pepeHmu «MacnokupoBasi OTpaciib: TEXHOJOTUU M PBIHOK» JIHENpomeTpoBCK:
«9KcnepT Arpo».

34. IlepeBanos, JI. 1., bepeska, T. A., J[lpsiuenko, M. B., Kopuarun, B. A.,
Jlebenena, A. A. (2016). [llonyuenue 6e31y3206020 sA0pa U3 NPOMBIULIEHHOU CMeCU
8bICOKOMACTUYHBIX —~ CeMsAH nooconneynuxa, Marepuansl IX  MexayHapoaHOH
KoH(pepeHmu «MacoXupoBasi OTpPaciib: TEXHOJIOTHH M PHIHOKY». J[HEMpOmeTpoBCK:
«kcnept-Arpoy.

35. [lepeanos, JI. I., Muponenko, JI. C., Tumuenxko, B. K., ApytionsH, T. B.
(2020). Yoockonanenns mexnono2ii niocomosyux onepayii nio yac nepepooKu HACIHHSI

caghnopy simuusnsanux copmis, Matepianun XXVIII MixnapoaHoi HayKOBO-MPaKTUIHOT



12

koH(pepenmii «lHpoOpMaIiitHI TEXHOJOTII: HayKa, TEXHIKA, TEXHOJOTis, OCBITa,
3n0poB's» Xapki: HTY «XIII».

36. Ilepesanos, JI. U., [Tusens, E. H., bytpa, K. A. (2007). Yny4menne kadecTBa
Macja MpsSIMOTO BBIJIEICHUS W3 CBHIPOTO sJipa MOACOJHEYHHKA C MCIOJIb30BAaHUEM
pactBopurens. 30iprux npaye YxpH/[IOK HAAH Vkpainu, 1, 101-104.

37. IlepeBanos, JI. ., Ilusens, E. H., Ilomcyitmanka, A. B., Tecnenko, C. A.
(2012). HoBas TexHoyiorus OOpYIIMBAHUS CEMSH IIOJACOJHCUYHHKA. Maciosxcuposuil
komniekc, 1 (36), 47-49.

38. [lepepanos, JI. ., JlutBunenko, O. A., Iletuk, I[1. ®., Densgkuna, 3. I1. ,
HoOpynos, /1. E. (2013). [Tony4yenune OeTKOBBIX MPOAYKTOB M3 CEMSH IMOJACOTHECYHHKA.

Macnoocuposotl komnnexc, 2 (41), 37-40.



ANNOTATION

Perevalov L. I. Scientific and practical substantiation of innovative technologies

for oilseeds processing. — Qualifying scientific work on the rights of the manuscript.

Dissertation for obtaining the scientific degree of doctor of technical sciences in
specialty 05.18.06 «Technology of fats, essential oils and perfumery and cosmetic
products» (18 — Production and technologies). — National Technical University«Kharkiv

Polytechnic Institute», Ministry of Education and Science of Ukraine, Kharkiv, 2021.

The dissertation is devoted to solving a scientific and applied problem - the
development of scientifically grounded technologies for processing sunflower seeds of
modern selection with obtaining a husk-free kernel, pressed edible oil, complex
processing of sunflower oilcake and the technology of safflower's domestic varieties
dehulling for production of edible oil.

An urgent scientific problem is the theoretical substantiation and development of
a modern resource-saving environmentally friendly technology for processing sunflower
seeds of modern selection with the full use of the food potential and dehulling of
safflower's seeds domestic varieties to obtain edible oil. The dissertation work is
devoted to solution of this problem.

The relevance of dissertation work, performed by the applicant, is also due to the
fact that it was carried out within the framework of the state budget research work
«Research of the processes of obtaining protein products based on the study of the
chemical composition of sunflower seeds of domestic breeding and development of
theoretical foundations of technology for obtaining various forms of protein products»
(RW Ne 0111U005035); «Scientific substantiation and development of technology,
regulatory and technological documentation for processing of oilseeds: sunflower,
soybeans, rapeseed on one technological line of oil extraction plant»
(RW Ne 0114U001498); «Creation of food products of increased biological value using
protein concentrate from the husk-free sunflower kernel» (RW Ne 0116U003221);
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«Potential of domestic market for oilseeds and products of their processing»
(RW Ne 0117U002375); «Determining of physicochemical characteristics and
composition of seeds of new lines and hybrids of sunflower» (RW Ne 0119U000184),
where applicant was responsible executor of certain stages of work.

Work hypotheses have been formulated about the feasibility of researching main
stages of new technologies: dehulling of oil seeds at subzero temperatures in the field of
centrifugal forces; «cold» pressing of raw huskless kernel; extraction separation of
oilcake using alcohol extraction in a cavitation unit.

On the basis of innovative solutions to these problems, a new concept of
sunflower seed processing has been formulated, based on a new technology of high-
quality dehulling of seeds in a pre-cooled state, the principles of maximum selectivity
for carrying out the main processes of seed processing; changing the sequence of their
implementation, taking into account the principle of gradual accumulation of related
substances concentrations to facilitate their release; refusal to carry out technological
operations associated with an increased processing temperature; use of chemicals and
non-food solvents, as well as a reduction in the number of operations.

On the basis of the developed method for oilseeds dehulling in a pre-cooled state,
the regularities of dehulling process of high-oil and confectionery varieties of seeds
were experimentally revealed, as well as safflower seeds of domestic collection
varieties, associated with the possibility of their high-quality (up to a depth of
95...99 %) dehulling regardless of small size of air gap between kernel and shell or its
complete absence, as in safflower seeds; the possibility of high-quality dehulling of all
fractions, including small ones; the influence of the ratio of humidity:subzero dehulling
temperature on the qualitative composition of rushanka and indicators of oilseeds
dehulling quality was revealed. Possibilities of solving at the stage of dehulling a
number of other problems are shown: reduction by 2.3 - 2.8 times in the outputs (in
composition of rushanka) of oil dust, chaffed and intact kernel (kernel with a spout) and
others.

Scientifically substantiated and determined are rational conditions for dehulling

of sunflower seeds of modern selection and safflower of domestic varieties at subzero
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temperatures. Rational (it is also maximum) degree of dehulling of dry sunflower
seeds is 0,99 and is achieved at a dehulling temperature of -30...-50 °C and seed
dehulling machine rotor frequency of 26,7s*. Maximum vyield and maximum
preservation of the whole kernel are achieved at a temperature of -30...- 50 °C, a seed
moisture of 6,0 % and a minimum rotational seed dehulling machine rotor frequency of
20,0 s™. Organoleptic properties, fatty acid and acylglycerol composition, composition
of sterol fraction of obtained oils were determined. The possibility of obtaining high-
quality oil on screw presses from a raw huskless kernel without its preliminary crushing
and moisture-heat treatment has been proven. Effective parameters of pressing process
have been determined: value of required load, size of the gaps between grain plates.

Technology of complex processing of sunflower oilcake from a husk-free kernel
has been scientifically substantiated and developed, as a result of which it is possible to
obtain: extraction oil, meal (or flour) and a plant antioxidant. It has been shown that
these products can be obtained by treating oilcake of huskless sunflower seed kernel in a
cavitation unit with a food solvent (ethyl alcohol) or a mixture of solvents (hexane:ethyl
alcohol). Effective parameters of the process were calculated (temperature 60°C,
duration - 20 minutes). It was found that in order to achieve a higher degree of
extraction of oil (up to 95 %) and chlorogenic acid (up to 97 %) from oilcake, it is
advisable to use a two-stage extraction method.

Structural diagrams of main technological stages of innovative technology of
sunflower seeds processing have been developed. The developed technology is
universal for processing seeds and other fruits with have a sufficiently plastic kernel and
a fragile shell.

On the basis of theoretical and experimental data of the chemical composition,
microstructure, aggregation state and rheological properties of morphological parts and
individual structural elements of seeds, regularities have been revealed that show a
complex mechanism of action of the basic and effective plastic-strength seeds properties
of different degrees of moisture, dehulling conditions (low-temperature, dynamic and
orientation factors) on the degree of seed dehulling and preservation of the whole

kernel.
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The economic feasibility of the proposed technology is confirmed by
calculations. Due to the reduction of several technological operations, technical and
economic effect of using the proposed technology is to reduce material and energy
costs. Feasibility of using such a waste-free technology is confirmed by an increase in
the profitability of enterprises, since it allows you to simultaneously receive three food
products. Environmental safety of production is based on partial replacement of
petroleum solvent with food grade ethyl alcohol. In the case of environmentally friendly
raw materials processing and absence of factors that reduce environmental safety in this
innovative technology, it can be assumed that the produced food products correspond to
the quality of organic ones.

In the dissertation work, for the first time, influence of orientation factors (impact
of seed on dehuller deck with a sharp, blunt or accidentally oriented end) on the
dehulling process of fine fraction (3.2-3.4 mm) of sunflower seeds has been
determined. A theoretical regularity has been created that connects current ideas about
chemical composition, structure and plastic-strength properties of morphological
components of the high-oleaginous sunflower seeds with dehulling coefficient and
degree of the whole kernel preservation. Revealed regularity expands existing ideas
about the possibilities of controlling processes of low-temperature dehulling, is the
scientific justification for making technological decisions. Concept of the critical ratio
between effective plastic and effective strength properties of seed and its parts is
introduced, witch explains extreme (with a maximum) low-temperature dependence of
the whole kernel conservation coefficient, and also makes it possible to determine
position of the maximum on temperature scale of dehulling. Rheological nature of
sunflower oil in seed kernel in temperature range of +20...-196°C was revealed, which
explains change in elastic-plastic properties of the fruit shell of seeds during dehulling.
New scientific data have been obtained on the effect of pressure and temperature of
pressing a raw, husk-free kernel obtained by dehulling high-oil sunflower seeds at sub-
zero temperatures on the efficiency of oil extraction. New scientific data on the

structural indicators, organoleptic properties of sunflower and safflower oils obtained
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from the raw hull-free kernel by cold pressing, as well as extraction sunflower oil, a
protein product and an antioxidant, isolated from food oilcake, have been obtained.

In the dissertation work, theoretical regularities of oilseeds dehulling under
subzero temperatures were further developed.

The practical significance of dissertation work results for oil and fat industry lies
in the creation of a fundamentally new resource-saving environmentally friendly
technology for processing sunflower seeds of modern selection and safflower of
domestic varieties, which provides for dehulling of pre-cooled seeds (in the range of
-20...-50°C) to obtain a husk-free sunflower kernel and a high dehulling safflower kernel
fraction sufficient to produce a cold pressed edible olil.

Thus, the improvement of existing technologies for industrial processing of
sunflower and safflower seeds and creation of new technologies and equipment for
production of food protein products will increase the integrated use of domestic raw
materials and increase resources of food protein in Ukraine.

Results of dissertation work were tested at enterprises of oil and fat and related
industries, in particular at the enterprise «Fadeev Agro Planty» in development of initial
data for the design of new dehullers for sunflower seeds of modern hybrids and lines; at
NV LLC Institute «TEKMASH». Results of research of L. I. Perevalov dissertation
work carried out in the period 2015-2017, are used in scientific developments of
V.Ya. Yuriev Institute of Plant Industry of the NAS Ukraine (Kharkov). For enterprises
of oil and fat industry, practical recommendations on the introduction of innovative
technologies have been developed and agreed with the UkrNDIOZH NAAS of Ukraine
(Kharkov). Results of scientific research are introduced into educational process of
department of technology of fats and fermentation products of NTU «KhPI» when
teaching disciplines «Engineering design of technologies», in course and diploma
design (in the mode of active teaching methods).

Main provisions of dissertation work were obtained by the applicant
independently. Among them: planning experiments, performing theoretical and
experimental part of the work, measuring the objects under study, interpreting of

obtained results and their statistical processing; formulation of dissertation conclusions;
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development of regulatory documents; implementation of obtained results in
production and educational process. The setting of research goals and objectives,
discussion and analysis of obtained results were carried out in cooperation with a
scientific consultant.

Main results of dissertation work were published in 38 scientific works,
including: 15 articles in scientific publications of Ukraine, 4 articles in foreign scientific
periodicals, 1 patent of Ukraine, 3 - in a branch publication of Ukraine; 15 - in
conference proceedings.

Key words: sunflower seeds, confectionery varieties, safflower seeds, domestic
varieties, subzero temperatures, dehulling, husk-free kernel, cold-pressed oils,

sunflower cake, complex processing, technological and qualitative variables.
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