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Pedepar:

1. O6'eKTOM IOCTIIKEHHS € TEXHOJIOTisl OTPMMAaHHS XJIOPOT€HOBOI KMCJIOTH i3 COHSIIIHMKOBOTO WPOTY. [Ipegmerom
IOCJIiI)KeHHSI € TeXHOJIOTi4HI IapaMeTpy BUJIYYE€HHS Ta OYUILEHHS XJIOPOT€HOBOI KUCIOTY; ineHTudikalis
KPUCTaJiYHOI XJIOPOT€HOBOI KMCJIOTH; aHTUOKCUJAHTHI Ta aHTUOAKTepiasibHi BIaCTUBOCTI OJIEPXaHOTO TPUPOIHOTO
aHTUMOKCUJAHTY. MeTa nucepTaniiiHol poo0TH -JOCTiIPKEHHS 3aKOHOMIPHOCTEN BUIYYEHHS XJIOPOT€HOBOI KUCJIOTU
i3 COHSIIIHMKOBOTO WIPOTY Ta PO3pOOKa HAYKOBO OOI'PYHTOBAHOI TEXHOJIOTII OZlep>KaHHSI IIPUPOIHOTO
AHTUOKCUJAHTY. B npoleci BUKOHaHHS JaHOi poOOTH BUKOPUCTaHi TEOPETUYHI Ta eKCIIEPUMEHTA/IbHI METOIU
JOCJiIKEHHS. BU3HadYeHHS nepioiB iHAYKLII Ta JOCIIIPKEHHS [IPOLECY IJIaBJIEHHSI OTPUMAaHUX KPUCTAIIYHUX
IIPOJYKTIB MPOBOAMJINCH 32 IOIIOMOTO0I0 NrdepeHLifHOI CKaHyI0490i KaJJOpUMeTpii; OCiIKeHHS 00
inenTu@ikanii x10poreHOBOi KUCIOTH 3[ilICHIOBaINCD 32 JOIIOMOT0I0 METOly BUCOKOE€(PEKTUBHOI PifUHHOI
xpomarorpagii Ta iHppauepBOHOI CIEKTPOCKOIIIi; /17151 IIJIaHYBaHHSI €KCIIEPUMEHTIB i 06POOKYM €KCIIEPMMEHTAJIBHAX
IaHMX 3aCTOCOBYBAJIM MaT€MATU4YHi METOIY 3 BUKOPUCTAHHSIM IIporpamHux naketiB MathCad, Microsoft Excel ta
Stat Soft Statistica v6.0. TeopeTr4Hi Ta IpakTU4HI pe3yJbTaTy: IPOBEIEHO TEOPETUYHI AOCiIKEHHS,
copMyIbOBAHO Ta MigTBEPIPKEHO POOOUY rilOTe3y 1010 MOKIMBOCTI OTPUMAaHHS XJIOPOT€HOBOI KUCJIOTH i3
COHSIIIHUKOBOTO IIPOTY; HAYKOBO OOI'PYHTYBAHO yAOCKOHAJIEHY METOJIUKY KiJIbKiCHOTO BU3HAYE€HHS XJIOPOT€HOBOI
KUCJIOTU Y COHSIITHUKOBOMY IIPOTI; BUSIBJIEHO €(PEKTUBHI TEXHOJIOTIYHI IapaMeTpy BUJIyYEHHS XJIOPOT€HOBOI
KUCJIOTH i3 COHSIIIHUKOBOTO IIPOTY; BUKOHAHO KOMILJIEKC JOCJiIKeHb 3 inenTudikauii KpucTaaiyHoi XJ10pOoreHOBOi
KUCJIOTY Ta BU3HAYEHHY ii aHTUOKCUAHTHUX i aHTUOAKTepia/lbHUX BIacTUBOCTEN. HaykoBa HOBU3HA. B
IycepTaliiiHill poOOoTi BeplIe: HAyKOBO OOI'PYHTOBAHO TEXHOJIOTIUHI IPUIOMU 1I0J0 BUOOPY €KCTPareHTa
XJIOPOreHOBOI Kucy10TU (60%-BOTr0 €TUII0BOTO CIIMPTY), CII0CO0Y €KCTParyBaHHsl, a TaKOK OYHILEHHS CIIMPTOBUX
€KCTPAaKTiB Bif] >SKUPOBUX JOMIIIIOK 32 IOTIOMOT0I0 IPOMUBAHHS XJIOPODOPMOM, 110 J03BOJIUIIO MiABULIUTY BUXI]I,
MOKPAIIMTHU CKJIAT, (301JIbIIUTH BMICT OCHOBHOI PEYOBMHHU — XJIOPOT€HOBOI KMCJIOTH) Ta 3HU3UTHU COOiBAPTICThb
L[i7TbOBOTO IIPOIYKTY; €KCIIEPUMEHTAJIbHO Ta MIJIIXOM allpOKCUMALITHOTO MOJeJII0BaHHS OOIPYHTOBAHO
YAOCKOHAJIEHHS METOAVKU KiJIbKICHOTO BU3HAYEHHS XJIOPOT€HOBOI KUCJIOTH, SKa BiPi3HIETHCS YMOBAMU
IIpOOOIIArOTOBKY i TUTPYBaHHS, 110 [103BOJINJIO CKOPOTUTHY TPUBAJICTb Ta MiJIBULIUTHU SKICTb IPOBEJIEHHS aHai3y;
BM3HAYEHO palliOHaJIbHI ITapaMeTpy eKCTParyBaHHs XJIOPOT€HOBOI KUCJIOTH 13 COHALIHMKOBOTO WPOTy 60%-BUM
€TUJIOBUM CIIMPTOM 3 BUKOPHUCTAHHSIM allPOKCUMALIITHOTO MOJIIHOMY, 110 JO3BOJIUJIO MifBULIUTH CTYIIiHb
BUJIYYEHHS XJIOPOT€HOBOI KUCJIOTH; 3 BAKOPUCTAaHHSIM METOLy AudepeHLiiHOI CKaHYyI040i KaJTopuMeTpii
BCTAHOBJIEHO 3aKOHOMIiPHOCTI IIJIaBJIEHHS KPUCTAiYHUX (POPM XJIOPOTE€HOBOI KUCJIOTH, 110 JO3BOJINJIO HA OCHOBI
(a30BUX NEPEXOiB BUBHAYUTHU CKJIaJ, (BMICT OCHOBHOI pEYOBHUHHU — XJIOPOTE€HOBOI KMCIOTH) OTPUMAHOTO
AHTHOKCUJIAHTY; BUSIBJIEHO aHTUOKCUIAHTHY Ta aHTUOAKTepiabHYy [0 BOGHOTO PO3YMHY XJIOPOr€HOBOI KUCJIOTHU Y
CKJIaJli eMYJIbCil 00 JUCTIEPCHOI HENOJISIPHOI a3y (COHSIIHMKOBOI 0J1ii), 1110 4,03BOJIMJIO BUKOPHUCTOBYBATU
BUSIBJIEH] BIaCTUBOCTI XJIOPOT€HOBOI KUCJIOTH y CKJIali KOMOIHOBAaHUX JXUPOBUX ITPOAYKTIB €MYJIbCIHHOTO TUITY.
Ha6yJsa nopanpioro po3BUTKY TEXHOJIOTiSI KBaliikoBaHOTO BUKOPUCTAHHS BTOPUHHOTO ITPOAYKTY
0JIIIHOKMPOBOTO BUPOOHHUIITBA — COHSIIIHMKOBOTO IIPOTY, sIKa Nlepedadae BUMYYeHHs i3 Hboro e(peKTUBHOTO
AHTUOKCUJIAHTY (XJIOPOT€HOBOI KMCJIOTH), 1110 JO3BOJIMIIO HAGIMU3UTHUCS 10 6€3BiIX0IHOI TepepoOKYu HaCIHHS
COHSIIIHUKY. [I[paKTH4He 3HAYEHHS OJleP>KAaHUX PEe3YJIbTATIB JIs OJIifHOKMPOBOI rayysi noJyirae y po3pootui
TEXHOJIOTii OTPMMaHHSI XJIOPOT€HOBOI KUCJIOTH i3 COHSIIIHUKOBOTO IIPOTY, 3@ SIKOI0 BUPOOJIEHO KPUCTAIYHUI
IIPOJYKT Ta AOBEAEHO MOro aHTMOKCUJAHTHY i aHTHbaKTepianbHy Aii y CKIa/li eMyJIbCIMHOrO IPOLYKTY — MallOHe3y.
BukopuCTaHHS XJIOPOr€HOBOI KUCJIOTU A€ MOKJIUBICTb BiIMOBUTKCS Bif| BifJIIOBIIHUX CUHTETUYHUX [IPOMUCIIOBUAX
AQHTUMOKCUJIAHTIB Ta KOHCEPBAHTIB, KiJIbKICTb NOJJaBaHHS IKUX Y XapUYOBi IIPOJYKTU CYBOPO PETJIAMEHTYETbCS Y
3B'S13Ky 3 IOTEHLIMHOI0 HEOE3I1eKoI0 Jj1sl 310pPOB’s ClIoXXUBayda. Ha XJ1I0poreHoBy KUCJIOTY, OTPUMaHY i3
COHSIIIHUKOBOTO IIPOTY 32 PO3POOIEHOI0 TEXHOJIOTIELD, MiIFOTOBJIEHO Ta Y3rOJKEHO BifIIOBITHNM IPOEKT
TexHiYHuX YMOB TY Y 20.14.33-00334882:001-2020 «Kucnotra xsoporeHosa. TexHiuHi yMOBu». PesysbraTu
IycepTauiiiHoi poboTy onoyaTkoBaHo B yMoBax TOB «HoBo-Boponaxcekuit Macio-’Kuposuit KombinaT».
OTpumaHuil 3pa3oK xJIOPOT€HOBOI KUCJIOTA BUKOPUCTAHO IIiJl 4ac BUIyCKY BUPOOHMUYOI apTii MailoHe3y
«IIpoBaHcanb». KpiMm TOro, pe3ynbTaTty AucepTaliiHOl po60TH BUKOPUCTOBYIOTbCSI B HABUAJIbHOMY IIPOLIEC
Kadenpu TexHoorii >kupiB Ta nponyKTiB 6poniHHs HTY «XI1I» min yac BUKIa#aHHs psiay JUCLUILIIH, B KYPCOBOMY



Ta JUIVIOMHOMY IIPOEKTYBaHHi, @ TAKOX HAyKOBO-IOCJIiIHIA pOOOTI CTy[eHTiB crietiagpHOCTEN 181 «XapuoBi
texHoJorii» Ta 181.01 «TexHoorii XUPiB, KUpo3amMiHHUKIB Ta edipHUX Macesn». Chepa BUKOPUCTaHHS:

OJIITHOXXMPOBA Tajly3b, Xap4uoBa IPOMUCIIOBICTb.

2. The object of research is the technology of obtaining chlorogenic acid from sunflower meal. The subject of
research is the technological parameters of extraction and purification of chlorogenic acid; identification of
crystalline chlorogenic acid; antioxidant and antibacterial properties of the obtained natural antioxidant. The
purpose of the dissertation is to study the patterns of extraction of chlorogenic acid from sunflower meal and the
development of scientifically sound technology for obtaining natural antioxidants. In the process of performing
this work, theoretical and experimental research methods were used. Determination of induction periods and
study of the melting process of the obtained crystalline products were performed using differential scanning
calorimetry; studies on the identification of chlorogenic acid were carried out using high-performance liquid
chromatography and infrared spectroscopy; Mathematical methods using MathCad, Microsoft Excel and Stat Soft
Statistica v6.0 software packages were used to plan experiments and process experimental data. Theoretical and
practical results: theoretical researches are carried out, the working hypothesis concerning possibility of reception
of chlorogenic acid from sunflower meal is formulated and confirmed; scientifically substantiated improved
method of quantitative determination of chlorogenic acid in sunflower meal; effective technological parameters of
chlorogenic acid extraction from sunflower meal were revealed; performed a set of studies to identify crystalline
chlorogenic acid and determine its antioxidant and antibacterial properties. Scientific novelty. In the dissertation
for the first time: scientifically substantiated technological methods for choosing the extractant of chlorogenic
acid (60% ethyl alcohol), the method of extraction, as well as purification of alcohol extracts from fatty impurities
by washing with chloroform, which increased yield, improve the composition (increase substances - chlorogenic
acid) and reduce the cost of the target product; experimentally and by approximation modeling substantiated the
improvement of the method of quantitative determination of chlorogenic acid, which differs in the conditions of
sample preparation and titration, which allowed to reduce the duration and improve the quality of the analysis; the
rational parameters of extraction of chlorogenic acid from sunflower meal with 60% ethyl alcohol using the
approximation polynomial were determined, which allowed to increase the degree of extraction of chlorogenic
acid; using the method of differential scanning calorimetry, the regularities of melting of crystalline forms of
chlorogenic acid were established, which allowed to determine the composition (content of the main substance -
chlorogenic acid) of the obtained antioxidant on the basis of phase transitions; Antioxidant and antibacterial action
of an aqueous solution of chlorogenic acid in the composition of the emulsion relative to the dispersed non-polar
phase (sunflower oil) was revealed, which allowed to use the revealed properties of chlorogenic acid in the
composition of combined fatty products of the emulsion type. The technology of qualified use of a by-product of
oil and fat production - sunflower meal, which involves the extraction of an effective antioxidant (chlorogenic
acid), which allowed to approach the waste-free processing of sunflower seeds, has been further developed. The
practical significance of the obtained results for the oil and fat industry is to develop a technology for obtaining
chlorogenic acid from sunflower meal, which produced a crystalline product and proved its antioxidant and
antibacterial action in the emulsion product - mayonnaise. The use of chlorogenic acid makes it possible to
dispense with the appropriate synthetic industrial antioxidants and preservatives, the amount of which is strictly
regulated in food due to the potential danger to the health of the consumer. For chlorogenic acid obtained from
sunflower meal according to the developed technology, the corresponding draft technical conditions of TU U
20.14.33-00334882: 001-2020 “Chlorogenic acid. Specifications". The results of the dissertation work were
published in the conditions of LLC «NOVO-VODOLAZHSKY OIL-FAT PLANT». The obtained sample of chlorogenic
acid was used during the production of the production batch of mayonnaise "Provence". In addition, the results of
the dissertation are used in the educational process of the Department of Fat Technology and Fermentation
Products of NTU "KhPI" during the teaching of a number of disciplines, course and diploma design, as well as
research work of students majoring in 181 "Food Technology" and 181.01 "Fat Technology , fat substitutes and
essential oils ". Scope: oil and fat industry, food industry.
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