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AHOTANIA

Jlemuoosa A. O. HaykoBo-nipakTU4YHI OCHOBH PaIlioHAILHOT TEXHOJIOT1] OUHIIISHHS 1
3aXUCTY BiJl TICYBaHHs POCIMHHUX *KupiB. — KBamidikariiiina HaykoBa mpaiisi Ha mpaBax
PYKOTHCY.

Hucepraitis Ha 3700yTTS HAYKOBOTO CTYIEHS JOKTOpa TEXHIYHUX HayK 3a
crnemianbHicTio 05.18.06 « TexHonorii »kupiB, edhipHUX Macen 1 mapPyMepHO-KOCMETUIHHUX
npoayKTiB». HarioHaabHUM TEXHIYHUNM YHIBEPCUTET «XapKIiBCHbKUNM TOMTEXHIYHUN
THCTUTYT», XapkiB, 2024.

Hucepramiitna poboTa TNpUCBSYEHA BUPIMICHHIO MPOOJIEMH  OJCpKAHHS
OJIIEXKMUPOBOI MPOYKIIII TIJIBUINEHOI SKOCTI Ta OE3MEeKH 3a yYMOBH BHUKOPHUCTAHHS
pecypcoomagHux  TexHoyiorid.  KIIloYOBUMH  TEXHOJIOTIYHUMH  PIICHHSMU €
HU3BKOTEMIIEPATYpPHE [1€30/I0PYBaHHSA, HOBI TEXHOJOTIi TiJipaTyBaHHS, OOpPOOJICHHS
COHSIIIIHUKOBUX (poc(haTHIHUX KOHLIEHTPATIB Ta 1€30I0PALINHUX AUCTHIIATIB, OJACPHKAHHS
Ta BUKOPUCTAHHS HAaTypaJIbHUX aHTHOKCUIAHTIB Ha 0a3l POCIWH, BUIYUYEHHS MPOIYKTIB
OKHCHEHHS 3 UPIB Ta 3aXUCT J€30J0POBAHUX KUPIB BiJ YTBOpeHHS edipiB 3-xmop-1,2-
MPOMAHAIONY Ta TIIIUA0TY.

MeTtoro aucepraiiitHoi poOOTH € TEOpETUYHE OOIPYHTYBAaHHS Ta PO3POOJICHHS Ha
HAyKOBI OCHOBI TEXHOJIOTIH TEpPepOoONISIHHS POCIWHHUX KHUPIB Ta 3aXHUCTy iX BiJ
OKHCHOTO TICyBaHHS IIJISIXOM 3aCTOCYBAaHHS aHTHOKCHJIAHTIB Ta BUBEICHHS MPOAYKTIB
OKHCHEHHSI.

06 ’ekmom 0ocnioxcenHs € IPOLECU OYUIICHHS POCIUHHUX XUPIB (T1apaTyBaHHS,
J€30/I0pyBaHHs), TCyBaHHS POCIMHHUX JKUPIB (OKUCHEHHS, YTBOPEHHS TOKCHYHUX
KOMITOHEHTIB) Ta IPOMHUCIIOBE TIEPEPOOIISTHHS KUPIB.

Ilpeomemom OocniddicenHs: € IPONECU TIAPATYBaHHS, A€300pyBaHHs, OKUCHECHHS,
YTBOPEHHSI TOKCUYHUX KOMIIOHEHTIB COHSIITHUKOBOI, COEBOI, KYKYPY/I35HOI, OJIMBKOBOI,
PINAKOBOI, JUITHOT O1iH, pHU0’SIU0T0 KUPY, NEPEPOOIISIHHS COHALIHUKOBOTO (hoChaTUIHOTO
KOHIIEHTPATY, €30I0PaLliiHOTO AUCTUIISTY.

HaykoBa HOBM3Ha OTpPUMAaHHUX peE3yJbTATIB MOJSra€ B TOMY, IO Ha TMiJCTaBi



TEOPETUYHUX Ta EKCIIEPUMEHTAIBHUX JTOCIHKEHb 3100yBaYKOIO BIEPIIIE:

- BUCYHYTa Ta €KCIIEPUMEHTAIBHO MiATBEPXKEHA HAyKOBa KOHIIEMIISI MOKIUBOCTI
aKTUBHOTO BIUIMBY Ha CMakK Ta 3amax >KHpIB IIJISXOM MPOBEJICHHS PEaKIliii IepeTBOPEHHS
aJbJIETIIB Ta KETOHIB Ha areTall Ta KeTaHali;

- BUSIBJICHA Ta NIEpeBIpeHa Ha MPaKTUIl MOXKIIMBICTh IIOBHOT'O 3HEOCOOJICHHS 3aMaxy
Ta CMaKy COHSIIHHUKOBOi, JUISHOI OJIid, puO’S4Ooro >KMpy B pe3ysbTaTi B3aeMoOii 3
€THWJIOBHM CIIHPTOM B IPUCYTHOCTI KHUCIOTHOTO KaTai3aTopy 3a Temmneparypu 90 °C;

- JIOBEJICHa MOXJIMBICTh IMOBHOi 3MIHM MpOQIIIB CMaKy Ta 3amaxy CO€BOi Ta
ripuAYHOI OJIM B PeE3ylbTaTi B3aeEMOMAIl 3 ETWJIOBHM CIOHPTOM Ta KUCIOTHHUM
KaTaJi3zaTopom;

- BUSIBJICHUH €()eKT 3MEHILEHHS BMICTY NPOIYKTIB OKUCHEHHS B kupax (y 2-4 pa3u
3a NEPOKCHIHUM YHCIIOM), & TAKOK YCYHEHHS BIIUYTTS 3TIPKHEHHSI B pE3yJIbTaTl B3aEMO/IIi
’KHUPIB 3 €TUJIOBUM CIIUPTOM B IPUCYTHOCTI KUCIOTHOTO KaTali3aTopy;

- BCTaHOBJICHO, II0 BUKOPUCTAHHS JIMMOHHOI Ta (OCPOpPHOI KHUCIOT Ha CTail
riipaTyBaHHs COHSIIIIHMKOBOI OJIii, HA BIAMIHY BIJl BOJHOIO TiJpaTyBaHHs, MPUBOAE 10
30utbieHHs1 BMicTy 3-MCPD-edipiB Ta edipiB riinumony B A€3010pOBaHii OIii;

- JIOBEJICHa MOMJIMBICTh JI€30JI0PYBaHHS Ta 3MECHIICHHS 1HTEHCHUBHOCTI
3a0apBIEHHSI COHSANTHUKOBOTO (pocaTHIHOTO KOHIIEHTPATY HUIIXOM OOpOOKH HOTO
€TUJIOBUM CIIUPTOM;

- BCTAHOBJICHO KIHETUYHI TapaMeTPU OKUCHEHHS COHSIIIIHUKOBOI 0J11i B IPUCYTHOCTI
COHSIIITHUKOBOTO JI€30J0PAIIAHOTO TUCTUIIATY Ta KOHIIEHTpaTiB TOKO(eposiB Ha HOro
OCHOBI. Po3paxyHKOBUM Ta rpadiuHMM METOJaMH BHU3HAYE€HA KOHCTAaHTa ILIBHJKOCTI
peakiii MDK 1HT1I0ITOpOM (KOHIIEHTPAaTOM TOKO(EpOIIiB, OJIEpkKAHUM aJCOPOIIIEI0
TOKO(EPOIIIB COHSIIIHUKOBOTO JEOIUCTHIIATY HA aKTUBOBAHOMY BYTLJUII) 1 MEPOKCUIHUM
panukanoM — K7= 0,94-10° n/monb-c;

- BU3HAYCHO MOPIBHSJIbHI JaHI aHTHOKCHIAHTHOI aKTUBHOCTI PEUOBHH, OJISPKAaHUX
BOJHO-CIIUPTOBUM E€KCTparyBaHHS 3 POCIHH YKpaiHCHKOTO MOXOMKeHHs. OnepkaHi
AHTHOKCHJAHTH 32 1X €EKTUBHICTIO IIO/I0 TAIbMYBaHHS OKUCHEHHS COHSIITHUKOBOI OJii

pPO3TaIIOBYIOThCSL B psam: Menmica TpaBa (AOA=2,91) > cmipes TpaBa (2,75)> nomyxy



KopiHHs (2,72)> oxunu kopa (2,58) > xamunu kopa (2,53)> oxuau ucts (2,37)> 0KUHHA
naronu (2,32)> dopawuti kopa (2,24)> gopuutii maronu (2,20)> gyebpens tpasa (2,11)>
MajuHu Kopa (2,11)> gopuurti aucts (2,05) > manunau ucts (2,01)> kanunu mucts (1,99)>
Hariaku kBiTH (1,99)> xopa nyoy (1,96)> ropobuna yopnomniana (1,88)> yopHui mioau
(1,86)> vopnoi cmopoaunu jucts (1,82)> kponuBu aucts (1,77)> ropoOuHa 3BUYaiiHa
(1,77)> po3mapun nucts (1,75)> exinanes kBitu (1,69)> merpymka (1,67)> pykona
(1,65)> kanunau oau (1,61)> manuuu moau (1,60)> yopuoi cmopoauuau mioau (1,56)>
M’sita ieprieBa gucTs (1,50)> pomarika nikapcbka (1,48)> kpim (1,41). AHTHOKCHTaHTHA
AKTUBHICTh OyTUITIPOKCIaHI301y 3a THX k€ YMOB 1 KoHIeHTpauii (0,2 r/Kr) ITopiBHIOE
1,69;

- BU3HaYeHUH e(heKT CUHEPTri3My rajibMyBaHHS OKMUCHEHHS COHSITHUKOBOI OJIii MK
BO/IHO-CTAHOJIBHUMHU €KCTPAKTAMHU JCSKUX POCIUH Ta TOKOPEPOTaMH COHAITHUKOBOI OJIii,
axuit B % (At) cknaB: s kKopu ayOy — 32,3; nist kponuBu — 25,8; 711 M STH NEPIEBOT —
3,2; nns kanenaynu — 38,7; nis naroniB yopHutll — 48,4, JloeaeHuii ehekT CUHEPTI3MY
MIK aCKOPO1HOBOIO KMCJIOTOIO Ta EKCTPArOBAHUMM 3 IIKIPKU KapTOILIL, JTYIUUHHSA U0y,
TOMATHOI IIKIPKU PEYOBUHAMM, SIKUM CTaHOBUTH 38,6; 27,3 Ta 47,7 % BIANIOBIIHO;

- JI0BEJIEHa MO>KJIMBICTh IIBUAKOTO BU3HAYEHHS CTPOKIB 30€pIraHHs pOCIMHHUX
KUPIB IIUISIXOM BCTAHOBJICHHS 3QJICKHOCTI IIBHUJKOCTI CaMOIHII[IFOBAHHS KHUPIB BiJ
TEeMIIepaTypH MPH MIABUIICHUX TEMIIepaTypax Ta eKCTPAMOJIAIii JaHUX Ha HU3BKI,

- BHM3HAQYEHO HASBHICTh MNPAMOi KOPENSIii MK MOSBOIO B POCIMHHUX >KHUpaX
BIIUYTTS 3TIPKHEHHS Ta 3aBEpIUICHHSM Tepiojly 1HAYKINI, BU3HAYEHOTO 3MIHOIO
aHI3UUHOBUX YHUCEN,

- IOBEJICHAa MOXJIMBICTh BUBEJICHHS 3 KUPiB yacTUHU (50 — 99 %) rigponepokcuis,
aBJICTI/IIB Ta €MOKCU/IIB Y PE3yJIbTATI B3aEMO/IIT 3 HACTYITHUMH peareHTaMu: aMiakoM a0o
CCUOBMHOIO B TMPHUCYTHOCTI CipyaHOi KHUCJIOTH; BOJAHMMH PO3YMHAMU IIYKPO3H Ta
(bpyKTO31; aMOHIEM BYTJIEKHCIIUM;

- eKCIIEPUMEHTAIBHO MIATBEPKEHO, IO 301IBIICHHS BMICTY T1APONEPOKCHUIIB Ta
aNbJETIIB B COHSAIIHUKOBIM OJ1i MpUBOIUTH 10 30UTbIIeHHS BMicTy 3-MCPD-edipiB B

pe3yibTaTi Je30J0pyBaHHS, TOOTO MIOBEJEHO, IO MPOAYKTH OKHUCHEHHS JXUPIB €



nonepeanukamMu yrBopeHHs 3-MCPD-edipiB. HaBnaku, He BUSBICHO KOpENALii MiX
KUTBKICTIO TTPOAYKTIB OKUCHEHHS, KUCIOTHICTIO OJIii Ta KUTBKICTIO €ipiB TIIIUIA0TY, K1
YTBOPWIKCH B PE3YJIbTATI 1€300PYBaHHSI COHAIIHUKOBOI OJIii.

[TpakTryuHe 3HaYCHHS OJepKAHUX PE3YIbTATIB AJIs OJE€KUPOBOI MPOMHUCTIOBOCTI:

- pOo3pOo0JIEHN IPUHIIMIIOBO HOBUIM HU3BKOTEMIIEPATYPHUN METOJ J1€30J0pyBaHHS
KUPIB, BIIPOBA/PKEHHS SKOTO B MPOMHUCIOBOCTI MOXE 3MEHIIUTH COOIBapTICTh
padinyBaHHS POCIUHHHUX KHPIB BHACIIIOK 3aCTOCYBAaHHS CYTTEBO MEHIIUX TEeMIIEpaTyp
Ta CIPOLIEHHS BHUMOI A0 oOsagHaHHs. CyKynHICTh OJIEpKaHUX JaHUX JO3BOJUTH
PO3LIMPUTH TEPENIK BIJOMUX METOMAIB 3€J1€HOro padiHyBaHHS Ta 3aCTOCYBaTH MEHII
CHEPro€MHY TEXHOJIOTIIO JI€30JJ0pyBaHHs KHpPIB, sKa BOJHOYAC IIJIBUILYE SIKICTh Ta
0e3reyHICTh padiHOBAHUX J1€30/I0POBAHUX KHUPIB;

- BHU3HAUEHO HU3KY JIOCTYMHHMX XapyoOBUX TiApaTaliiHUX areHTiB (Ccymimien
Xap4OBUX KHUCIIOT, COJIEH TOILO), 3aCTOCYBaHHS SKHX JT03BOJIAE OACPKYBATU TlpaToBaHy
COHSIIIIHUKOBY OJIIO 3 HU3bKHM BMICTOM (hOC(OJIIIIIIB;

- 3ampOINOHOBAaHO PsAJ  PO3pLIKYBaudlB, 3JaTHUX 3HIKYBATH B’ S3KICTb
COHSIIITHUKOBOTO (pocPaTHIHOTO KOHIIEHTpATy, BU3HAUCHI iXHI €(EeKTUBHI KOHIICHTpAIIIi.
Y cyKymHOCTI 3 pO3pOOJIECHIM METOJOM JI€30J0pyBaHHS COHSIIIHUKOBOTO JICIIUTHHY II€
J03BOJIUTh YCYHYTH OCHOBHI TEXHOJIOT1YHI HEIOJIKH COHSIIHUKOBUX JICHIUTHHIB Ta
MIIBUIIUTH KOHKYPEHTOCTIPOMO>KHICTh Ha CBITOBOMY PUHKY (hOCQOJIIITITHAX TPOAYKTIB;

- po3poOsieHO JABa CHOCOOM OAEp)KAaHHA KOHIIEHTPATIB  TOKO(EpodiB 3
COHSAILIHUKOBOTO JI€30/I0pallifHOTO JUCTHIIATY, 1X 3aCTOCYBaHHS B IPOMUCIOBOCTI
JNO3BOJINTh MIABUIIUTH NpUOYTKOBICTh CTanli J€3010pyBaHHs oJiid. Po3pobiieHa
TEXHOJIOT1YHA CXeMa MPOIIECY;

- pO3IIMPEHUN aCOPTUMEHT CUPOBUHHOI 0a3u aHTUOKCHJIAHTIB JKHPIB 32 PaXyHOK
POCIMH YKpAiHCHKOTO TIOXO/DKCHHs. BH3HadeHO, 10 KOPIHHS, JHUCTS, KOopa IesKHX
pPOCIIMH, a TaKOX BIAXOAM arpoONpOMHUCIOBOTO KOMIUIEKCY € JDKEpeIaMH MOTYXHHUX
AHTHUOKCHUJAHTIB, IO MAlOTh BHUIIY 3a TMOMIMPEHUN CHHTETHYHUN aHTHOKCHIAHT
OYyTUITIAPOKCIAHI30JI AHTUOKCUJAHTHY aKTHBHICTh. Taki pe3ylbTatd AaroTh 3MOTY

BUKOPHUCTATH BIAXOIH JAESKUX arpOTEXHIYHUX BUPOOHUIITB Ta MiABUIITUTH PEHTA0EIbHICTh



IUX BUPOOHUIITB;

- po3pO0IeHNH IBUAKUN METO]T BU3HAUYEHHS CTPOKIB 30epiraHHs pOCIUHHUX KUPIB,
SKUH JI03BOJISIE POTHO3YBATU CTPOKU 30€piraHHs B IMPOKOMY JUANIa30H1 TEMIEepaTyp, He
noTpedye 3HAYHUX BUTPAT PEAKTHUBIB, CKOPOUYE Yac Ha JOCHIIHKEHHS TOIIO, HOTO
BIIPOBAXKEHHSI I03BOJIUTH ONTUMI3YBATH TaKi IOCIIPKEHHS Ta BUTPATH HA HUX;

- po3p00JIeHO BUCOKOS(PEKTUBHI METOI 3MEHIIIEHHS BMICTY MPOAYKTIB OKUCHEHHSI
B JKHMpaX, fKi J03BOJAIOTH BHIydaTH 50-99 % KUCHEBMICHHX PEYOBHH SKHPIB. IX
BIIPOBA/XKEHHSI JI03BOJIUTh BUITYCKATH OJIIEKUPOBY MPOAYKIIIIO 3 MOJOBXEHUM CTPOKOM
30epiraHHs a00 B1IHOBJIIOBATH SIKICTh B)KE€ OKHCHEHHX KUPIB;

- BCTAaHOBJIEHO, 10 IPOAYKTHU OKMCHEHHSI Ta KUCJIOTH € MONEPETHUKAMU YTBOPEHHS
3-MCPD-edipig. 11 a1 103BOIATH MIABUIIUTH O0€3I€KYy OJIHHOXKHUPOBUX MPOIYKTIB III0,
B MIJICYMKY, COPUITHUME 30€PEKEHHIO 3J0pOB’ S HAIIli.

TexHiyHa HOBU3HA pO3pOOOK 3aXHUIEHa JBOMA MAaTEHTAMHU YKpaiHU Ha KOPUCHY
MOJIEJIb.

OcHOBHI pesynbTatd poGoTu BrHpoBamkeHi Ha: TOB «KAITPO OMJI»
(KipoBorpagceka o0y, M. KponuBauipkuii), I[I® «bdey» (M.  Xapki),
ITPAT «HoBoBomona3pkuii mMosiokozaBoa» (cmT «HoBa Bopgomara», XapkiBchka 0071.),
TOB «Hika-xkomnani 2015» (m. XapkiB).

B nepuwiomy po3aini aucepraniifHoi poOOTH MPOBEICHO aHaJli3 CBITOBOTO HAYKOBOTO
1H(popMaIiiHOTO NoJsl. BU3HAaU€HO OCHOBHI HEJIOJIKM TEXHOJOT1N NepepoOIITHHS KUPIB
Ta MPOAYKINI OJIEKUPOBOI Tamy3i YKpaiHu. Po3risiHyTO cydacHi JaHi KiJIbKICHOTO Ta
AKICHOTO CKJIaAy OJ0PYIOUYHMX KOMIIOHEHTIB POCIMHHUX JKUPIB, YSIBICHHS PO SIKI CYTTEBO
3MIHWINCh B oOcTaHHl poku. [IpoaHamizoBaHo crneuudiky mpouecy TriapaTyBaHHS,
BHUCHOBKHU CTOCYIOTBCS IEPCIEKTUBHUX TEXHOJIOTTYHUX pillleHb. PO3rIIAHYTO BIUIMB cTafil
J€30[0pyBaHHsI HAa TOKAa3HUKU SIKOCTI Ta O€3MeKH POCIMHHUX KHUPIB. 3rPYyHNOBaHO
oJiepKaHl Ha CHOTOJIHI JIaHI MIOJI0 HEIIOAABHO 3HAWJICHUX KOMIIOHEHTIB XKHPIB — e(dipiB
MOHOXJIOPIIPOTIAHIIONY Ta TIIIUI0NY, PO3TISHYTO NMPUYMHU YTBOPEHHS IIUX PEYOBUH 1
B1JIOMi CTIOCOOM 3MEHIIIEHHS 1XHbOI KOHILIEHTpAIIll B 1€30J0POBAaHUX KUpaX. Po3risHyTO

NPUYMHA Ta HACHIAKH Jerpajarii >KUpiB [UIIXOM OKHUCHEHHsA. Bu3Ha4eHo, 110



BUKOPDUCTaHHA JOCTYMHHMX HATypaJbHUX aHTHOKCHIAHTIB € OJHUM 3 HaWOUIbII
e(eKTUBHUX NUIIXIB ii BUPIIEHHA. 3aa4a MOIIYyKY JOCTYITHOI CHPOBUHU JJISl OJIEp>KaHHS
AHTUOKCHUJAHTIB CBOTOJIHI, TOJISITA€ B JIOCHIIKEHHI 1 TMOPIBHSAHHI aHTHOKCHAAHTHOI
aKTUBHOCTI POCIIUH, Y TOMI YHCII THX, SIKI POCTYTh Ha TEPUTOPii Y KpaiHu.

B  opyeomy po3mini  HaBeneHO CTPYKTYypY Oprasiszaimii  TEOpeTHYHUX 1
EKCIIEPUMEHTAJILHUX JIOCHIJKEHb 3a TEMOIO JHCepTallli, XapakTEePUCTHKY O00'€KTIB
JAOCTI/DKEHHS, TMEepeNliK BHUKOPUCTAHMX CTAaHAAPTU30BAaHUX METOJUK BCTAaHOBICHHS
(h13UKO-XIMIYHMX TTOKa3HHMKIB Ta TOKa3HUKIB SAKOCTI upiB. HaBegeHo po3poOieHi
METOJMKH JIa0OPATOPHUX T1/IpaTyBaHHs, J1€30J0pyBaHHs, AOCIIHKEHHS NMPOoQLIei cMaKy
Ta 3amaxy >KUpiB, BUAUIEHHS TOKO(EPOIIIB 3 1€30J0pallifHOTO JUCTUIIATY, PO3IIapyBaHHs
docdomniagHOi eMylbCii,  3alpONOHOBAHO PSAJ METOAMK BCTAHOBJICHHS MPUYHUH
ytBopeHHs edipiB 3-MCPD Tta rminumony. BukopucTaHO METOIHMKH JTOCIIIKCHHS
KIHETUKM OKHCHEHHSI JKHUpIB, BCTAHOBJICHHS KIHETMYHUX [apaMeTpiB OKHCHEHHS.
3anmpomoHOBaHO METOAM BHIIYYEHHS Ta 3aCTOCYBaHHS AHTHOKCHIAHTIB 3 POCIMHHOL
CHUPOBUHHU, OJICpPKaHHS TAaHUX AHTHOKCHUJAHTHOT aKTUBHOCTI 3 MOKJIUBICTIO 1X TIOPIBHSHHS
Ta PO3MIPIB CHHEPreTUYHUX e(EeKTIB aKTHOKCHIAHTIB. 3ajisHO XpomaTorpadivHi,
eNeKTPO(POPETHUYHI, CIEKTPOMETPUYHI, KIHETHYHI, CTPYKTYpPHO-MEXaHI4Hi, CEHCOpHI
MeToau aHami3y Tomo. CTaTUCTUYHUN aHami3 3A1MCHIOBAIMA 32 JOTIOMOTOK MPOrpaMu
Microsoft Office Excel 2010, 2019 Tta nporpamu Mathcad Prime 6.0. Martematuune
MOJICJIIOBaHHsL OyJIO TMPOBEJCHE 3 BUKOPUCTAHHSM MOBHM mporpamyBanHs Python i
016moTek Sklearn ans Bu3HaveHHs piBHSAHB perpecii Ta SCIPY 1st onTHMi3alii.

B mpemwvomy po3aini 3anponoHOBaHO Ta JOCJII)KEHO METOIU T1IpaTyBaHHs, 3/]aTHI
3a/I0BOJIbHUTH HAaCTyITHUM BUMOTaM: HU3bKOMY OCTaTOYHOMY BMICTY (pochomimniaiB y
rigparoBanii onii (menmre 0,05 % B mepepaxyHKy Ha CT€apOOJICOJICIIUTHH), BIIMOBH BiJl
3aCTOCYBaHHSA CKIJIAJHOTO crnenu@iyHoro oOJaJHaHHS, OJIEP)KaHHIO B PE3yJbTaTi
rigparyBanHsa ¢GochaTUIHOTO KOHIIEHTpaATy BUCOKOiI sikocTi. [locraBrmena 3amgada Oyia
BUPIIIEHHS [UISIXOM 3HAXOJKEHHS HU3KU BUCOKOE(PEKTHUBHUX XapUYOBHUX TiapaTariiiiHuX
areHTiB: CyMillel Xap4yoBUX KHCIOT, aleTaTy KaJbllilo, XJOPHUIY aMOHIil0, Cylbdary

aMOHII0, CyMIiIIll TOPOXOBOTO OOPOIITHA Ta JIMMOHHOT KUCJIOTH, CYMIIII XJIOPUIY HATPIirO Ta



JUMOHHOI KucnoTd Tomo. Ha cmoci® rimparyBaHHS 3 aleTaToOM Kalblilo OJep:KaHul
MaTEHT.

Yemeepmuti po3a1J1 TPUCBSIUCHUN YCYHEHHIO OCHOBHUX TEXHOJOTTYHUX HEIOIKIB
BITYM3HSHUX COHSIIHUKOBUX (ocaTUIHMX KOHIICHTPATIB — BHCOKOI B’SI3KOCTI Ta
HAsSBHOCTI crnenudiyHUX CMaKy Ta 3araxy. 3ampoloOHOBAHO Ta JAOCHIIKEHO HH3KY
XapyoBHX PO3PIIKyBaydiB, HAMOUIBII €(EKTUBHI 3 SKUX IMOBHICTIO YCYBaIOTh IpoOeMy
miacTUdiKaIii COHSIIHUKOBUX JICUTHHIB MPU HEBEIMKUX KUTHKOCTSIX BBEICHHS ITUX
pedyoBuH. byna noBeneHa MOXKIMBICTH J€30J0pPYyBaHHS COHSIITHUKOBUX (ochaTuIHUX
KOHIIEHTPATIB IUIAXOM 3aCTOCYBAaHHS Xap4OBOTO PO3UYMHHHUKY, 3/IaTHOTO €KCTparyBaTH
OUIBLIICTh OJIOPYIOUMX PEYOBUH JIELUTUHY — €THJIOBOTLO CHHUPTY. I[HIIE mKepeno
010aKTUBHUX CIIOJIYK, SIKE CbOTOJIHI € BIJIXOJIOM IIPOIIECY MEePEPOOIISTHHS POCIMHHUX KUPIB
— COHSIIIIHUKOBUH JA€30A0paliiHUN JUCTUIIAT, OYB TaKOX BUKOPUCTAHUM JIJIs1 BaJopU3allii
XapyoBUX BIIXOMIB cTajiii nmepepoOsinHsa. Po3pobiieHi 1Ba MeToau oJep:kaHHs Ha HOro
OCHOBI KOHIIEHTPATIB TOKO(EPOIiB, sIKi BIAMOBIAAIOTh BUMOTaM JI0 I[bOTO TUITY ITPOIYKTIB.
3anmpomnoHOBaHa TEXHOJIOTIYHA CXeMa OJICp’KaHHS KOHIIEHTpaTy ToOKOo(depodiB 3
JICOUCTUIIATY, OJIEP>KAHUN NATEHT Y KpaiHU Ha KOPUCHY MOJIENb.

B n’amomy pospim chopMmynboBaHa Ta JOBEACHA KOHIICMIIS MOXIUBOCTI
aKTUBHOTO BIUIMBY HAa CMak Ta 3amax POCIUHHUX KHUPIB IIJITXOM XIMIYHUX TIEPETBOPEHD
iXHIX OCHOBHHX OJIOPYIOUMX CYMYTHIX — aJIbJIET1/1iB Ta KeTOHIB. Po3po0ieHa paiioHaabHa
TEXHOJIOT1S Ae30/I0pyBaHHS COHSIIIHUKOBOT, JIUITHOT OJ1iH, pu0’staoro xupy. [Ipunnumnoso
HOBHH MIAX1J 10 1€30J0PYBaHHs HE BUMarae 3aCTOCYBaHHS BUCOKHX TeMIIEpaTyp, TOMY
YCYyBa€ OCHOBHI HEAOJIKM ICHYIOYOi TEXHOJIOTIl Je30J0pyBaHHS: HE BIJOYBa€ThCS
ytBOopeHHs 3-MCPD-edipiB Ta rainuanaoBux edipiB, TpaHC-130MepiB KUPHUX KHUCIOT,
Toko(depon B OUIBIIIN Mipl 3aJUIIAIOTECS B OJi, IO TEOPETHUYHO MPHU3BEIE 10
MOKpaIIeHHsT 1 CTaOUIbHOCTI IMIOAO OKMUCHOTO TICyBaHHS. BiICyTHICTP HEOOX1AHOCTI
3aCTOCYBAaHHSA TOCTPOi Mapu Ta BHUCOKUX TEMIEPATyp MPU3BOJAUTH JO CIPOIIECHHS
oOnagHaHHS Ta CYTTEBOrO 3HIDKEHHS  CcOOIBapTOCTI  CTafli  J1€30/I0pyBaHHS.
3anpornoHOoBaHa HOBAa TMOCIHIJIOBHICTh padiHyBaHHS 31 BIPOBAIKEHHAM TEXHOJOTIi

HU3BKOTEMIIEPATYPHOTO JI€30/I0PyBaHHS, a TAKOX BCTAHOBJICHO paIllOHATbHI YMOBH HOBOI



TEXHOJIOT11 1e307j0pyBaHHs. Po3po0ieHa TeXHOJIOTisl 0JHOYACHO Ja€ 3MOTY OKpaIyBaTh
OKHCHHM CTaH POCIMHHUX JKUPIB 32 PaxXyHOK XIMIYHMX NEPETBOPEHb MEPBUHHHUX Ta
BTOPUHHHX MPOYKTIB OKUCHEHHS JKHUPIB.

B wocmomy po3niai po3rasHyTO NMPEBEHTUBHI METOAM 3aXUCTY POCIUHHUX KHUPIB
BiJl OKUCHOTO TICYBaHHS — IIJITXOM JI0JIaBaHHS pOCIMHHUX aHTUOKCUJIaHTIB. BcTaHoBIeH1
ONTUMAaJIbHI YMOBU BUJTYYEHHSI aHTUOKCHJIAHTIB 3 POCIMHHOI CUpOBUHU. Po3polbiena ta
3aMpoNOHOBaHA METOJUKA OJEp>KaHHS MOPIBHSUIBHUX JAaHUX €(PEKTUBHOCTI OJEPIKaHUX
EKCTPAKTIB POCIHH SIK 1HT1OITOPIB OKHCHEHHS Ta MPOBEIACHO CHUCTEMHE BUIyYCHHS
AHTUOKCUJAHTIB 3 JOCTYNHHX B YKpaiHI pPOCIMHHUX JKEped 3a 3alpONOHOBAHOIO
METOJIMKOI0. JIOIUIbHICTh BUKOPUCTAHHS AHTHUOKCHJAHTIB 3 POCIMHHOI CHPOBHHU B
TEXHOJIOTISX KHUPIB Oyjia JOBeIEHa IUIIXOM MOPIBHSAIBHOIO aHaJi3y IXHbOTO BIUIMBY Ha
KIHETUKY OKHCHEHHS UpIB 3a PI3HHX TEMIIepaTyp Ta YMOB BIJJHOCHO OKHUCHEHHS B
IPUCYTHOCTI JI03BOJICHUX KOHLEHTPALIA CTAHAAPTHOI'O CUHTETUYHOIO aHTHUOKCUIAHTY —
OyTuIripokcianizony. JloBeineHa TEXHOJIOrIYHA NepeBara BUKOPUCTAaHHS POCIMHHHUX
AHTUOKCHUJIAHTIB HaBITh MPU OJHAKOBUX 3 CHHTCTUYHHM AHTHOKCHIAHTOM KUTHKOCTSX.
JloBeieHa HAsBHICTh CHHEPreTUYHHX €(QEKTIB MK TOKOpEpojaMu Ta OJCpPKaAHHUMHU
EKCTPAaKTaMH POCIIUH, a TAKOXX MK EKCTPAKTaMH POCIUH Ta aCKOPOIHOBOIO KHUCIIOTOIO.

B cvomomy po3aini po3poOneHuit MBUIKUN METO BUSHAYCHHS CTPOKIB 30epiraHHs
POCIMHHUX UpIB. MeToa mae 3MOry mnepeadadyBaTé CTPOKM 30epiraHHs >KUPIB Ha
IIMPOKOMY IHTEpBajl TeMmiiepaTyp 30epiraHHs. TakoX JOBEAEHO, L0 KOPHUCTYIOUHUCH
JOCIIKEHHSIM KIHETUKH 3MIHU aHI3UJIMHOBHUX YMCEN B TIPOLIECI HU3BKOTEMIIEPATYPHOTO
okucHeHHs (28 °C) MO)XKHa MNPOTHO3YBATH MOMEHT MOSBU BIAYYTTA 3TIPKHEHHS —
BCTAHOBJIEHA IMpsiMa KOpEJslis MDK 3aKIHYEHHSM TMeploAy IHAYKIII 3a JaHUMH
aHI3UIMHOBUX YHCENI Ta PI3KOI0 3MIHOK OPTaHOJICITUKH POCIMHHUX JKUPIB. 3 METOIO
MOJTIMNIIIEHHS OKHUCHOT'O CTaHy B)KE€ OKHMCHEHMX JKHMPIB Halyja IMOJOBXKEHHSI KOHIICTIIis
XIMIYHUX TIEPETBOPEHb MPOJYKTIB OKUCHEHHS JKUPIB 32 PaXyHOK BBEJEHHS O€3MEeYHUX
pedyoBUH. B pesynbpTari po3pobiieHa HU3Ka METO/IIB BUIYUYCHHS MPOIYKTIB OKUCHEHHS 31
CKJIaJly pPOCIMHHUX KUPiB. B po6OTI 10BEACHO, 1110 301IBIIIEHHS BMICTY T1APONEPOKCUTIB,

aNBJIETIIB Ta KUCIOTHUX TPYN MPHU3BOAUTH A0 30inmbineHHs BMicTy edipiB 3-MCPD B



COHAIITHUKOBINA OJii B pe3yibTari ii Ae300pyBaHHS, TOOTO TOBEACHO, IO MPOIYKTH
OKHCHEHHsI >KHMpiB € morepenHukamu ytBopeHHs 3-MCPDE. HaBnaku, He BUSIBICHO
KOpeJAIii MK KIJIBbKICTIO IPOJAYKTIB OKMCHEHHS, KUCJIOTHICTIO OJIii Ta KUIBKICTIO edipiB
TIIIU0NY, SIK1 YTBOPHIIMCH B PE3YJIbTaTI A€30/I0pyBaHHS COHSAITHUKOBOI OJIi.

Kniwowuosi cnoea. poOCIMHHUA SKUp, COHSIIHUKOBA OJisl, J1€30JI0pPyBaHHA,
riipaTyBaHHs, CEHCOPHI XapaKTePUCTUKH, OKUCHEHHS, aHTHOKCUAAHT, TEp10J] 1HAYKIIII,
NPOAYKTH OKUCHEHHS, ICIUTHH, JI€3010paLIHHAN JUCTUTIAT.
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ABSTRACT

Demydova A. O. Scientific and practical foundations of rational technology for
purification and protection against oxidative spoilage of vegetable fats. — Qualifying
scientific work on manuscript rights.

Dissertation for obtaining the scientific degree of Doctor of Technical Sciences on the
specialty 05.18.06 "Technologies of fats, essential oils and perfumery and cosmetic
products”. National Technical University "Kharkiv Polytechnic Institute”, Kharkiv, 2024.

The dissertation work is devoted to solving the problem of obtaining oil and fat
products of increased quality and safety under the conditions of using resource-saving
technologies. The key technological solutions are low-temperature deodorization, new
hydration technologies, processing of sunflower phosphatide concentrates and deodorizing
distillates, obtaining and using natural plant-based antioxidants, removing oxidation
products from fats, and protecting deodorized fats from the formation of 3-chloro-1,2-
propanediol esters and glycidol.

The scientific and technical problem of obtaining vegetable fats with improved quality
and safety indicators is to confirm the concept outlined by the producer - the need to reduce
high-temperature and other loads on fats in the process of their refining, as well as to pay
more attention to the impact of oxidation products on the quality and safety of fats.

The aim of the dissertation is theoretical substantiation and development on a
scientific basis of technologies for processing vegetable fats and protecting them from
oxidative damage by using antioxidants and removing oxidation products.

The object of research are the processes of purification of vegetable fats (degumming,
deodorization), spoilage of vegetable fats (oxidation, formation of toxic components) and
industrial processing of fats.

The subject of research is the processes of degumming, deodorization, oxidation,
formation of toxic components of sunflower, soybean, corn, olive, rapeseed, linseed oils,
fish oil, processing of sunflower lecithin, deodorizing distillate.

The scientific novelty of the obtained results lies in the fact that, based on theoretical



and experimental research, the author for the first time:

- the proposed and experimentally confirmed scientific concept of the possibility of
actively influencing the taste and smell of fats by carrying out reactions of conversion of
aldehydes and ketones to acetals and ketals;

- the possibility of complete depersonalization of the smell and taste of sunflower,
linseed and fish oils as a result of interaction with ethyl alcohol in the presence of an acid
catalyst at a temperature of 90 °C was discovered and verified in practice;

- a proven possibility of completely changing the taste and smell profiles of soybean
and mustard oils as a result of interaction with ethyl alcohol and an acid catalyst;

- the effect of reducing the content of oxidation products in fats (by 2-4 times the
peroxide number), as well as eliminating the feeling of rancidity as a result of the
interaction of fats with ethyl alcohol in the presence of an acid catalyst, was revealed;

- it was established that the use of citric and phosphoric acids at the stage of
degumming of sunflower oil, in contrast to water degumming, leads to an increase in the
content of 3-MCPD-esters and glycidol esters in deodorized oil;

- proven possibility of deodorizing and reducing the color intensity of sunflower
lecithin by treating it with ethyl alcohol,

- the kinetic parameters of sunflower oil oxidation in the presence of sunflower
deodorizing distillate and tocopherol concentrates based on it were established. The rate
constant of the reaction between the inhibitor (concentrate of tocopherols obtained by the
adsorption of tocopherols of sunflower deodistillate on activated carbon) and the peroxide
radical was determined by calculation and graphical methods - K; = 0,94-108 I/mol-s;

- comparative data on the antioxidant activity of substances obtained by water-alcohol
extraction from plants of Ukrainian origin were determined. The obtained antioxidants are
ranked according to their effectiveness in inhibiting the oxidation of sunflower oil: lemon
balm herb (AOA=2,91) > spirea herb (2,75) > burdock root (2,72) > blackberry bark (2,58)
> viburnum bark (2,53)> blackberry leaves (2,37)> blackberry shoots (2,32)> blueberry
bark (2,24)> blueberry shoots (2,20)> thyme herb (2,11)> raspberry bark (2,11)>
blueberries leaves (2,05)> raspberries leaves (2,01)> viburnum leaves (1,99)> marigolds



flowers (1,99)> oak bark (1,96)> mountain ash (1,88 )> blueberries fruits (1,86)> black
currant leaves (1,82)> nettle leaves (1,77)> mountain ash (1,77)> rosemary leaves (1,75)>
echinacea flowers (1,69) > parsley (1,67) > arugula (1,65) > viburnum fruit (1,61) >
raspberry fruit (1,60) > blackcurrant fruit (1,56) > mint pepper leaves (1,50) > chamomile
(1,48)> dill (1,41). The antioxidant activity of butylhydroxyanisole under the same
conditions and concentration (0,2 g/kg) is 1,69;

- the determined synergistic effect of inhibition of sunflower oil oxidation between
water-ethanol extracts of some plants and tocopherols of sunflower oil, which in % (Ar)
was: for oak bark — 32,3; for nettle — 25,8; for peppermint — 3,2; for calendula — 38,7; for
blueberry shoots — 48,4. The proven effect of synergism between ascorbic acid and
substances extracted from potato peel, onion peel, and tomato peel, which is 38,6; 27,3 and
47,7%, respectively;

- the possibility of quickly determining the shelf life of vegetable fats by establishing
the dependence of the rate of self-initiation of fats on temperature at elevated temperatures
and extrapolating data to low ones has been proven;

- the presence of a direct correlation between the appearance of a rancid feeling in
vegetable fats and the end of the induction period determined by the change in anisidine
numbers was determined;

- proven possibility of removing part (50-99%) of hydroperoxides, aldehydes and
epoxides from fats as a result of interaction with the following reagents: ammonia or urea
in the presence of sulfuric acid; aqueous solutions of sucrose and fructose; ammonium
carbonate;

- it was experimentally confirmed that an increase in the content of hydroperoxides
and aldehydes in sunflower oil leads to an increase in the content of 3-MCPD-esters as a
result of deodorization, that is, it is proven that the products of fat oxidation are precursors
of the formation of 3-MCPD-esters. On the contrary, no correlation was found between the
number of oxidation products, the acidity of the oil and the number of glycidol esters,
which were formed as a result of sunflower oil deodorization.

The practical significance of the obtained results for the oil and fat industry:



- a fundamentally new low-temperature method of fat deodorization was developed,
the introduction of which in industry can reduce the cost of refining vegetable fats due to
the use of significantly lower temperatures and simplification of equipment requirements.
The totality of the obtained data will allow to expand the list of known green refining
methods and to apply a less energy-intensive technology of fat deodorization, which at the
same time increases the quality and safety of refined deodorized fats;

- the range of degumming agents has been expanded (mixtures of food acids, salts,
etc.) have been determined, their use allows to reduce costs per stage and to obtain
degumming sunflower oil with a low content of phospholipids and high-quality lecithin;

- a number of thinners capable of reducing the viscosity of sunflower lecithin were
proposed, and their effective concentrations were determined. Together with the developed
method of sunflower lecithin deodorization, this will allow to eliminate their main
technological shortcomings and increase competitiveness in the world market of
phospholipid products;

- two simple methods of obtaining tocopherol concentrates from sunflower
deodorization distillate have been developed, which will increase the profitability of the oil
deodorization stage. A technological scheme of the process was developed,;

- an expanded assortment of the raw material base of fat antioxidants due to plants of
Ukrainian origin. It was determined that the roots, leaves, bark of some plants, as well as
the waste of the agro-industrial complex are sources of powerful antioxidants, which have
higher antioxidant activity than the common synthetic antioxidant butylhydroxyanisole.
Such results make it possible to use the waste of some agrotechnical productions and
increase the profitability of these productions;

- a quick method for determining the shelf life of vegetable fats has been developed,
which allows predicting the shelf life in a wide range of temperatures, does not require
significant costs of reagents, reduces the time for research, etc., its implementation will
allow optimizing such research and costs;

- highly effective methods of reducing the content of oxidation products in fats have

been developed, which allow removing 50-99% of oxygen-containing substances from



fats. Their implementation will make it possible to produce oil and fat products with an
extended shelf life or to restore the quality of already oxidized fats;

- it was established that oxidation products and acids are precursors to the formation
of 3-MCPD-esters. These data will make it possible to increase the safety of oil and fat
products, which, as a result, will contribute to the preservation of the nation's health.

The technical novelty of the developments is protected by two patents of Ukraine.

The main results of the work have been implemented at: TOB "KAPPO OIL"
(Kirovohrad Region, Kropyvnytskyi), PF "Feu" (Kharkiv), PRJSC "Novodolazhsky
Molokozavod" (Nova Vodolaga, Kharkiv Region), LLC " Nika-Company 2015"
(Kharkov).

In the first chapter of the dissertation, an analysis of the world scientific information
field was carried out. The main shortcomings of fat processing technologies and products
of the oil and fat industry of Ukraine have been identified. Modern data on the quantitative
and qualitative composition of the odorous components of vegetable fats, ideas about
which have changed significantly in recent years, are considered. The specifics of the
degumming process are analyzed, the conclusions relate to promising technological
solutions. The impact of the deodorization stage on quality and safety indicators of
vegetable fats is considered. The data obtained to date on the recently discovered
components of fats - MCPD and glycidol esters are grouped together, the causes of the
formation of these substances and known ways of reducing their concentration in
deodorized fats are considered. The causes and consequences of the main problem of the
fat industry - the degradation of fats by oxidation - are considered in detail. The use of
available natural antioxidants is one of the most effective ways to solve it. The task of
finding available raw materials for the production of antioxidants today is to study and
compare the antioxidant activity of plants, including those that grow on the territory of
Ukraine.

In the second chapter, the structure of the organization of theoretical and experimental
research on the topic of the dissertation is formed, the characteristics of the research

objects, the list of the used standardized methods for establishing physico-chemical



indicators and indicators of the quality of fats are given. Developed methods of laboratory
degumming, deodorization, research of taste and smell profiles of fats, separation of
tocopherols from deodorizing distillate, stratification of wet gum are presented, a number
of methods of establishing the causes of the formation of 3-MCPD and glycidol esters are
proposed. The methods of researching the kinetics of fat oxidation and establishing the
Kinetic parameters of oxidation were used. Methods of extraction and application of
antioxidants from plant raw materials, obtaining data on antioxidant activity with the
possibility of their comparison and the dimensions of synergistic effects of antioxidants are
proposed. Chromatographic, electrophoretic, spectrometric, kKinetic, structural-mechanical,
sensory methods of analysis, etc. are involved. Statistical analysis was performed using
Microsoft Office Excel 2010, 2019 and Mathcad Prime 6.0. Mathematical modeling was
performed using the Python programming language and the Sklearn libraries for
determining regression equations and Scipy for optimization.

In the third chapter, the mechanism of the fat degumming process is considered in
view of the diversity of the fractional composition of phospholipids. The task of obtaining
degumming sunflower oil with a low final content of phospholipids (less than 0.05% in
terms of stereoolelecithin) was solved by finding a number of highly effective food
degumming agents: calcium acetate, ammonium chloride, ammonium sulfate, a mixture of
pea flour and citric acid, a mixture sodium chloride and citric acid. A patent was obtained
for the method of hydration with calcium acetate.

The fourth chapter is devoted to the elimination of the main technological
shortcomings of domestic sunflower lecithins - high viscosity and the presence of a specific
taste and smell. A number of food thinners have been proposed and studied, the most
effective of which completely eliminate the problem of plasticization of sunflower lecithins
when small amounts of these substances are introduced. The possibility of deodorizing
sunflower lecithins by using a food solvent capable of extracting most of the odorous
substances of lecithin - ethyl alcohol - was proven. Another source of bioactive compounds,
which today is a waste of the processing of vegetable fats - sunflower deodorizing distillate,

was also used to valorize food waste from the processing stage. Two methods of obtaining



tocopherol concentrates on its basis, which meet the requirements for this type of product,
have been developed. The proposed technological scheme for obtaining tocopherol
concentrate from deodistillate, obtained a patent of Ukraine.

The fourth chapter identifies the main disadvantages of domestic sunflower lecithins
- high viscosity and the presence of a specific taste and smell. In order to eliminate them,
a number of food thinners have been proposed and studied, the most effective of which
completely eliminate the problem of plasticization of sunflower lecithins when small
amounts of these substances are added. The possibility of deodorizing sunflower lecithin
by using a food solvent capable of extracting most of the odorous substances of lecithin -
ethyl alcohol - was proven. The effect of deodorization is observed when adding >40%
ethyl alcohol in relation to the lecithin. Another source of bioactive compounds, which
today is a waste of the processing of vegetable fats - sunflower deodorizing distillate, was
also used to valorize food waste from the processing stage. Two simple methods of
obtaining tocopherol concentrates on its basis, which meet the requirements for this type
of product, have been developed. A proposed technological scheme for the separation of
tocopherol concentrate from de-distillate, a patent of Ukraine was obtained.

The fifth chapter formulates and proves the concept of the possibility of active
influence on the taste and smell of vegetable fats through chemical transformations of their
main odorous companions - aldehydes and ketones. A rational technology for deodorizing
sunflower, linseed oils, and fish oil has been developed. A fundamentally new approach to
deodorization does not require the use of high temperatures, therefore it eliminates the main
disadvantages of the existing deodorization technology: there is no formation of 3-MCPD-
esters and glycidyl ethers, trans isomers of fatty acids, tocopherols to a greater extent
remain in the oil, which theoretically will lead to an improvement its stability with respect
to oxidative damage. The absence of the need to use hot steam and high temperatures leads
to the simplification of equipment and a significant reduction in the cost of the
deodorization stage. A new refining sequence with the introduction of low-temperature
deodorization technology is proposed, and rational conditions of the new deodorization

technology are also established. The developed technology simultaneously makes it



possible to improve the oxidation state of vegetable fats due to chemical transformations
of primary and secondary products of fat oxidation.

In the sixth chapter, preventive methods of protecting vegetable fats from oxidative
deterioration are considered - by adding vegetable antioxidants. Rational conditions for the
extraction of antioxidants from plant raw materials have been established. Among the most
effective sources of antioxidants available in Ukraine were considered and a systematic
extraction of antioxidants was carried out according to the proposed method. A method of
introducing hydrophilic antioxidants into hydrophobic systems and maintaining a stable
state of the latter has been developed. The expediency of using antioxidants from vegetable
raw materials in fat technologies was proven by a comparative analysis of their effect on
the kinetics of fat oxidation at different temperatures and conditions relative to oxidation
in the presence of permitted concentrations of the standard synthetic antioxidant -
butylhydroxyanisole. The technological advantage of using plant antioxidants has been
proven, even with the same amounts as synthetic antioxidants. The presence of synergistic
effects between tocopherols and plant extracts, as well as between plant extracts and
ascorbic acid, has been proven.

In the seventh chapter, a quick method for determining the shelf life of vegetable fats
is developed. The method makes it possible to predict the shelf life of fats at a wide range
of storage temperatures. It has also been proven that using the study of the kinetics of the
change of anisidine numbers in the process of low-temperature oxidation (28 °C), it is
possible to predict the moment of the appearance of the feeling of rancidity - a direct
correlation has been established between the end of the induction period according to the
data of anisidine numbers and a sharp change in the organoleptic properties of vegetable
fats. In order to improve the oxidation state of already oxidized fats, the concept of the
possibility of chemical transformations of fat oxidation products due to the introduction of
safe substances is proposed and proven. The work proved that an increase in the content of
hydroperoxides, aldehydes, and acid groups leads to an increase in the content of 3-MCPD
esters in sunflower oil as a result of its deodorization, i.e. it is proven that the products of

fat oxidation are precursors to the formation of 3-MCPD. On the contrary, no correlation



was found between the number of oxidation products, the acidity of the oil and the number
of glycidol esters, which were formed as a result of sunflower oil deodorization.

Key words: vegetable fat, sunflower oil, deodorization, degumming, sensory
characteristics, oxidation, antioxidant, induction period, oxidation products, lecithin,
deodorizing distillate.
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MNEPEJIIK YMOBHUX ITO3HAYEHD

BHA — 6ytunrigpokcianizon (E 320);

GE — edipu rminmmony;

3-MCPDE - edipu 3-moHOXI0pIIponan-1,2-m1iomy;
2-MCPDE - edipu 2-moHOXI0pIIponan-1,2-m1iomy;
VOCs — neTki pe40BUHHU KUPIB;

AIBH — 2,2-a30-061c-130-0yTipOHITPHIT,

AQO — aHTHOKCHUIAHT,

AOA — aHTHOKCHIAHTHA aKTHUBHICTB,

A®K — akTuBHI (HOPMH KUCHIO;

AU — aHI3UIMHOBE YHCJIO;

JI1 — ne3omopaliiiH|iM TUCTHIIAT;

KY — kucinoTHe 4MCIIo;

HI'® — ¢pocdominiam, no He rigpaTyoThCs;

HT/I — Hu3pkoTEMIIEpATYpHE 1€3040PYBaHHS;
[TAY — noaiuuKIIIYH1 apOMaTUYH1 BYTJIEBOHI;

ITY — nepokcuaHe 4ucio;

[1Xb — monixmopoBani OiheHLIH.



