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AHOTALIIA

Masaesa B.C. TexHOOT1A )KUPOBUX MPOAYKTIB 13 3aIaHUMH BIACTUBOCTIMHU
OararomiboBoro npusHadeHHs. — KpamigikaniiiHa HaykoBa Ipalsl Ha IpaBax
PYKOTIHCY.

Hucepraiiist Ha 3700yTTS HAYKOBOTO CTYIEHS KaHAMJIaTa TEXHIYHUX HAyK
(moxTopa dinocodii) 3a cmeuianpHicTIO 05.18.06 «TexHomoris xupis, edipHUX
Macen 1 mapPymMepHO-KOCMETHUYHUX MpoaykTiB» (18 — BupoOHuITBO Ta
TexHoJiorii). —  HamioHanbHUi  TeXHIYHMN  yHIBepcUTET  «XapKIBCbKUI

NOJIITEXHIYHUI THCTUTYT», MiHICTEpCTBA OCBITH 1 HAyKu YKpaiHnu, Xapkis, 2018.

Hucepraiiitna podoTa mpUCcBAYE€HAa HAYKOBOMY OOTPYHTYBAHHIO Ta PO3pOOII
TEXHOJIOT1i JKMPOBUX MPOAYKTIB 13 3aJaHUMHU BIIACTUBOCTSMHU 0aratolijbOBOTO
npu3HayeHHsl. BUKOpUCTaHHS 1IHMX TMPOJYKTIB y MaprapuHOBiM, KOHAUTEPCHKIN
MPOAYKI[li Ta Xap4YOKOHIICHTpATHIN, XJ1100MeKapCchKOi, MOJOYHIN MPOMMCIOBOCTI
BU3HAYAETHCSI TAaKUMU  XapaKTEepUCTUKAMU SIK  TEMIleparypa  IUIaBJICHHS,
TeMIlepaTypa 3aCTUTAaHHS, KUIBKICTh TBEPAMX TPHUALMITIILNEPOTIIB 32 pI3HUX
TEMIEPATYp, A0 TOTO XK 3 By3bKUM J1alla30HOM 3HAaY€Hb IIMX MOKA3HUKIB.

Tak sk pUHOK >XKMPOBOI CUPOBHHM BECh 4YaC YaCTKOBO 3MIHIOETHCS, TO
BUHUKAE HEOOXIHICTh Y PO3POOII HOBUX PELENTYP )KUPOBUX CyMIIIEH AJI PI3HUX
rajry3eid XapuoBOl MPOMHUCIIOBOCTI. Y JaHWM 4ac, PEUENTypH KUPOBHUX MPOTYKTIB
Ni0MPAIOTHCS €MIIPUYHUM LUISIXOM i MEeBHUM MPOIYKT A 3a0e3ledeHHs
HEOOXIIHMX SIKICHUX XapaKTepUCTUK TOTOBOI mpoaykiii. OpaHak, po3poOka
KHUPOBUX CYMIIIEH 3arajbHOro MPU3HAUYCHHS Iependavyae CTBOPEHHS KUPOBUX
CyMillled 3 BEJIMKUM CHEKTpOM (Pi3MKO-XIMIYHUX MOKa3HUKIB. Lle He 3aBxkau
BIAETbCSI TOMY, IO JKUPH Yepe3 MomMopdi3M 37aTHI ICHYBaTH B PI3HUX
KpUcCTaTiyHuX (GopMax, 3 SKUX OCHOBHUMHU € o, B 1 ' B 3amexHOCTI BiX
temneparyp (a30BUX TEPEXOJIB Ta BHUAY IOYaTKOBOi cupoBUHH. IIpodins
IUTABJICHHS KUPOBUX KPUCTATIB TPA€ KIOUOBY POJIb Y BU3HAUEHHI CTPYKTYpPHUX,

OpPraHOJENTUYHUX 1 (PI3UKO-XIMIYHUX BJIACTUBOCTEH.
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AKTyaJbHICTh TEMHU Ta BarOMICTh PE3YyJIbTATIB MIATBEPIAKYETHCS TAKOXK THM,
110 JucepTaliitHa podoTa MoB’si3aHa 3 HAYKOBO-JOCIITHOK TEMATUKOIO POOIT, K1
BUKOHYIOTbCSI B JiabopaTtopii JOCHIDKEHb XIMil KUPIB  OJIIHOXUPOBHUX
BUPOOHUIITB YKPAiHCHKOTO HAyKOBO-JOCHIHOIO 1HCTUTYTY OJIIM Ta >KHUPIB
HamionanpHoi akazemii arpapHuX HayK YKpaiHU y MeXax AepiKOI0KETHOI
HaykoBoO-nocaiaHoi podotu HAH VYkpainu «[IpoBecTu IOCHIIKEHHS MpOLECy
KPUCTAJIOYTBOPEHHS KHUPIB 1 KUPOBUX KOMITO3HUIIIH, IX CTPYKTYPHO-MEXaHIUHUX 1
(G13UKO-XIMIYHMX BJIACTUBOCTEH 3 METOIK OOIPYHTYBaHHS METOJIIB CTBOPEHHS
KUPOBUX  MPOAYKTIB 3  TIABUIIEHUMH  CIOXHBYAMH  BJIACTUBOCTSIMI
(IP Ne 0111U005038) Ta TOCIJIOrOBIpHOI HAYKOBO-JOCIIIHOI pOOOTH
«Metoguune  3a0esneueHHs  iAeHTH(dIKamii  nepeeTepudiKOBaHUX  OJIH»
(JIP Ne 012U005479), BUKOHAHO1 Y MEXKax JIOrOBOPY MK YKpaiHCHbKUM HayKOBO-
JOCIIITHAM 1HCTUTYTOM OJIi Ta >kupiB HarioHanbHOI akagemii arpapHux Hayk
VYkpainu (M. XapkiB) Ta Jlep>kaBHUM HAyKOBO-JOCTIAHUM 1HCTUTYTOM MHTHOI
cupaBd (M. XMEIbHUUBKHI), e 3700yBay OyB BHMKOHABUEM OKPEMHX E€TaIliB
poboTH.

[IpakTHyHEe 3HAYEHHS OTPUMAHMX PE3YNbTATIB ISl OJIMHOKHUPOBOI Tally3i
MOJIATAE B YIOCKOHAJICHHI TEXHOJIOT1I OJIepKaHHS KUPOBUX MPOAYKTIB 3 Harepes
3aJJaHUMHM BJIACTUBOCTSAMM. BUKOpUCTaHHS Ha NpPaKTHII HOBOI METOAOIOTI]
PO3paxyHKy >KHPOBHX CYMIIIEH 3 3aJaHUMHU BIIACTUBOCTSIMH 3a JOMOMOIOK0 iX
TPHUAIMIITITIIEPOIBLHOTO CKIIATy JTO3BOJIMIIO PO3POOUTH CIIOCIO OTPUMAHHS KHPIB 3
pO3paxyHKOBUM MiI0OpOM >kMpoBOi cupoBuHu. Ha mianpuemctei OOO
«KomrmmekcMMK»  mpoBeieHI MpPOMHUCIOBI  BUNPOOYBaHHS PO3PaXyHKOBOTO
METOJIy CTBOPEHHSI )KUPOBHUX CyMIIIEH 1 BUMYIIEHO JOCIIAHO-TIPOMUCIIOBY MaPTIIO
YKUPOBOi OCHOBHM MaprapuHy ISl «JIMCTKOBOTO» TicTa. Pe3ynbratu guceprauiiHoi
poOOTH BUKOPHUCTOBYIOTHCSI B HABYAJIILHOMY MpoIieci Kadeapu TEXHOJOTil KHUPIiB
ta nipoykTiB Oponiaas HTY «XI1II» mix yac Bukiaganus quciuiiiig « TexHnomoris
rany3i. TeXHOJOTi4uHI pO3paxyHKH, OOJIK Ta 3BITHICTh y Taiy3i» 1 «CydacHi
HAIPSIMU PO3BUTKY TEXHOJIOT1I MEPEepOOKH KUPIB», B KYPCOBOMY Ta JTUILIOMHOMY

MPOEKTYBaHHI, a TaKOXX HAYKOBO-IOCJIIHIN pOOOTI CTYACHTIB 31 CIEI1aJbHOCTI
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181 «XapuoBi TtexHosorii» Ta cnoemiam3anli 181.01 «TexHonoris Xupis,
KUPO3aMIHHUKIB 1 €(DIpHUX MacCeD.

Y nucepramiiiHii  poOOTI  3amMpOBAPKEHO  MPUHIUMIIOBO  HOBUH
METOMOJOTIYHUI MIAXiJ Yy CTBOPEHHI pEUEenTyp OJIEKUPOBUX MPOIYKTIB 13
3aCTOCYBaHHSM pPO3pPaxyHKOBOrO MeToay. Bmepiie po3po0iieHO MEeT0/10J0Ti0
pO3paxyHKy CKJIaay >KUpPOBOI CyMIlll 3 Hamepel 3aJaHUMHU BJIACTHUBOCTSIMH B
3aJIeKHOCT] BiJl 11 TPHALMATIINEPONBbHOTO ckiany. Onmep:kaHo HOBI HAyKOBI JaHi
I0JI0 KOOpPAMHAT XapakTepHUX TOYOK (a30BUX MEpPEexXoJiiB Ha Jiarpamax
nudepeHiaTbHOI CKaHYH40i KOJIOPUMETPIi MijJ 4Yac IJIaBJI€HHS — KpUCTami3amli
OlHapHUX CyMIIIEH NaJIbMOBOr0 OJIEIHY Ta MaJIbMOBOrO cTe€apuHy. BcTaHOBIEHO
KUIBKICHI 3aJIeKHOCTI TEeMIIepaTyp IUIaBJICHHS — 3aCTUTaHHS 1 BMICTY TBEPAMX
TPUALWITIIIEPOJIIB BIJl TPUALMITIIIEPOILHOIO CKJIaly MOACIBHUX >KUPOBHUX
cymimeil. OTpUMaHO NOJANbIIMN PO3BUTOK TEOPETUYHOTO YSIBJIEHHS WLIOJ0
MPOLIECIB TUIABJICHHS — KpHUCTami3allli »XUPOBHX CyMIIIeH, 30KpeMa, BIEpIIe
BCTAHOBJIEHO MeX1 (pa30BUX MEPETBOPEHb OIHAPHUX CYMillIe MaIbMOBOTO OJIETHY
Ta HaJbMOBOIO CTE€APUHY B IIUPOKOMY Jlama3oHl TemIepaTyp, L0 J03BOJIUTh
BUSIBUTH B3a€MO/IIIO KUPIB y CyMIIIIax.

BusznaueHo TpuanuiriinepoabHUN CKIIa] HAWOUIBII MOMMUPEHOI >KUPOBOI
CUPOBHUHHU: COHSIIHUKOBOI (B TOMY YHCJII BUCOKOOJIEIHOBOT), COEBOI Ta PINaKOBOi
OJIIA; TMaJbMOBOI OJii Ta 1i (Qpakuii — NaIbMOBOrO OJIETHY Ta MNaJIbMOBOTO
CTeapuHy, a Takox camomacy mMapku M3. [lokazaHo, 1110 mpu 3araiabHiN KITBKOCTI
tpuaririainepoiis (TAT) Big 11 1o 20 y K0’)kHOMY KOMIIOHEHTI BU3HAYAJIbHUMHU
(3a BmicTom) € 8 — 10 TpHanMATTIIEPOTiB, BiJ SIKUX 1 3anexaTh (Hi3UKO-XiMiuH1
BJIACTUBOCTI )KMPOBHUX CyMIIIECH.

ExcriepuMeHTaIbHIMH JTOCHTIKCHHSIMH MOJICTBHUX CyMilllel MaTbMOBOTO
OJIEiHYy Ta MaJbMOBOTO CTE€APUHY METOAOM JU(EpEeHLINHOI CKaHyH4oi
KaJIOpUMETpli BUSBICHO OCHOBHI 3aKOHOMIPHOCTI TIPOIIECIB TIUIABJICHHS —
KpucTamizaiii B 3aJaHOMy Jlialla30Hl TEMIepaTryp, 30KpeMa BCTAHOBJICHO
KOOPJIMHATH XapaKTEePHUX TOUOK (pa3oBUX mepeTBopeHb (Bchoro 15). Ha BimMiny

BiJl CTAaHJAPTHUX METOJIB, JAilarpamMu IU(epeHLiabHOT CKaHYI040i KOJIOpUMETPil
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HarJISIAHO MOKAa3yIOTh (Pa3oBi MEPETBOPEHHS, IO BIIOYBAIOTHCS 1]l YaC MPOIECIB
IUTaBJICHHS Ta KpUCTami3alii Ta Jal0Thb MOXJIMBICTH BHU3HAYUTU TEMIIEPATypH B
XapaKTEepPHUX TOUYKaX.

Ha mincraBi mpoBeeHUX TOCHIKEHb OyJiM BU3HAYEHI palliOHAJIbHI YMOBU
MIPOBEJICHHS TMPOIIECIB IUIABJIIEHHA Ta KpHUCTali3allii 3a JOMOMOIOK Mpuiamy
nudepeHIiaabHol CKaHyo4oi KojiopuMmeTpli. BuOpana onTumanibHa IIBUIKICTH
HarpiBy Ta OXOJIOJPKEHHsI 3pa3Ky, sika ckianae 7,5 °C/xB. Bcranomieno, mo Maca
HABaXXKW HE BIUIMBAE HA TEMIIEPATypH, XapakTepHi sl (a30BUX MEPETBOPEHB, 110
Jla€ 3MOTy OpaTh HaBaXKH OLIbILE 5 MT.

BukoHaHO TOpIBHSUIBHMM aHaMI3 EKCHEPUMEHTAIbHUX JaHUX MI0J0
TEMIepaTyp TUIaBICHHS 1  3acTUTaHHSA, a TakKoX BMICTYy  TBEpIUX
TPUAIWITITIIEPONIB, OJEP)KAHUX  CTAaHAAPTHUMH  METOJAaMH 1  METOJOM
nugepeHiaTbHOl CKaHYI40i KOJOPUMETPIl, SKHM J03BOJSE BU3HAYUTH BMICT
TBEpAUX TPUALMITIILEPOJIB Yy OUIbII [IMPOKOMY J1ala30Hl TeMIeparyp
JOCIIKEHb Ta pO3paxyBaTH L0 BEJIMYMHY OKPEMO JUIs IPOLECIB IJIABICHHS Ta
Kpuctanizauii. Ha OCHOBI pe3ysbTaTiB MOPIBHSJIBHOIO aHaji3y CIOCTEPIraeThCs
KOPEJISIIis MK pe3yJIbTaTaMH BUMIPIOBAHb TBEPAUX TPUALUITIIIIEPOIIIB METOAOM
SJIEPHO-MArHITHOTO PE30HAHCY 1 CEpeAHIM 3HAYEHHSAM BMICTY TBEPAMX
TPUALWIITIIIEPOJIIB 32 METOJOM JU(EpeHIlaTbHOI CKaHYI0U0i KOJOPUMETPii B
iaTepBaini remneparyp Big 10 °C mo 45 °C.

JlocnmipkeHHSIMU ~ TPhOX KOMIIOHEHTHHUX CyMiliedl (manbMOBUM — OJEiH,
NajJbMOBUM CTE€apUH Ta cajoMac Mapku M3) BHUSABIEHO KUIBKICHI 3aJI€KHOCTI
TEMIIEpaTypy IUIABJICHHS, TEMIEpaTypu 3aCTUTaHHS Ta BMICTY TBEPAMUX
TPUALWIITIIIEPOJIIB 3a TemnepaTypu 25 °C Bij CIiBBITHOIICHHS KOMIIOHEHTIB.

B mporeci mpoBeneHHS IOCTIKEHb PO3POOJIICHO METOJOJIOTII0 00pOOKH
EKCIIEpUMEHTAIBHUX JaHUX, SKI OTpUMaHi B pe3yibTaTl 3aCTOCYBaHHS PI3HUX
METO/IIB BUMIPIOBaHb (B JAaHOMY BHUMAJKy BU3HAUYCHHS BMICTY TPHALWJITIIIEPOJIOB
B KOMIIOHEHTax CyMiln MeTomoM Xpomartorpadii 1 JOCTIHKEHHS MPOIECY
IUIABJICHHS JKUPIB  METOJOM JU(EPEHINATBHOI CKaHYIUYOl KaJllopuMeTpii).

MeTtozomorisi 3acHOBaHa Ha TOMY, IO (pi3MKO-XIMIYHI BJIACTUBOCTI, Oy/b-SIKOTO
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KUPY 3alekaTb Ta BHU3HAUAIOTHCA BUKIIOYHO WOTO TPHALMITIIIEPOTHHIM
CKJIAJIOM. Ha  miacraBi  po3poOneHOi  METONONOrli  po3paxOBaHMA
TPUAIWIITITIIEPOJIbHUN CKJIaJ HOBOI KUPOBOI OCHOBU MaprapuHy s JIMCKOBOTO
TICTa, KM HAOJMXKEHUH 1O KOHTPOJIbHOI CyMmilli, aOCONIOTHE pPO3XOIKEHHSA
BMICTY TPUALMIITIIIIEPOIIIB HE TTepeBUIITYe £2%.

Ha  ocHOBI  po3paxyHKy  TpHALWITIILEPOJIBHOIO  CKIamgy  Oyna
eKCIIEPUMEHTAIbHO OTPUMAaHa KMUPOBAa OCHOBA MaprapvHy AJisl JIUCTKOBOTO TiCTa,
B SIKiil OyJI0O BH3HAUEHO CTAHJAPTHUMU METOJIaMHU TEMIIepaTypy IUIaBJICHHS Ta
3acTuranHs siki nopiBHiO0OTH 40,3 °C Ta 28,7 °C BIANOBIIHO, SKI BIIPI3HAIOTHCS
B KOHTPOJIbHOrO 3pa3ka MeHme Hix Ha 1 °C. Merogom naudepeHiianabHoi
CKaHyIOUuO01 KaJIOpUMETpPIli MpoaHaTi30BaHl MPOIECH TUIABJICHHS Ta KpUCTami3alii
MOJICJIBHOI Ta KOHTPOJIbHOI >KUPOBOI OCHOBU pE3yJIbTaTU SIKUX HE 3HAYHO
BIIPI3HSAIOTHCSA, IO BIiANOBIZAa€ OJMU3BKOMY BMICTY TPHUAIMITIIUIICPOJIIB B
KOHTPOJIbHIN Ta CTBOPEHIH KUPOBIA OCHOBI MaprapuHy JUisl IUCTKOBOTO TiCTa.

Ha miacraBi po3poOneHoi METOAOJIOrii OoJAepXk aHHS >KUPOBUX OCHOB 13
3alaHUMH (DI3UKO-XIMIYHUMU BJIACTUBOCTSMH PO3POOJIEHO CXEeMy MarepiajabHOTro
MOTOKY OTPUMAaHHS JKUPOBUX IMPOTYKTIB.

ExonomiuHa oiiHKa po3po0JeHUX TEXHOJIOTTYHHUX PIMIeHb MOoKa3aja, IIIo
3aCTOCYBaHHS TMEPCHNEKTUBHOI TEXHOJIOTIT HAa OCHOBI METOOJOTIi PO3paxyHKyY
CKJIay JKAPOBHX MPOAYKTIB i3 3aJaHUMH BIACTUBOCTSAMHU JO3BOJISIE BUKIIOUUTU
BUTPATH CHPOBUHU Ta TOTOBOTO TIPOJAYKTY Ha BHKOHAHHS JIaOOpaTOPHHUX
JIoCmiKeHb  (CKJIaMaHHsA  pelenTypd TOTOBOTO  MPOIYKTY,  BH3HAUCHHS
OTPAHOJINTUYHUX TOKA3HUKIB Ta (PIXUKO-XIMIYHMX TIOKa3HUKIB). A TaKoOX
MiHIMI3yBaTH poOOTy oOsiagHaHs 3a TPaJAULIMHUM MPOLECOM BHPOOHHUIITBA
KUPOBHUX MPOJYKTIB MpH 3aMiHl BUXiAHOiI cupoBuHH. Lllo mo3BoJiss€e 3HU3UTH

BUTpPATU HA €JIEKTPOEHEPTii.

KiroyoBi  cioBa:  kMpoBa  OCHOBa, 0araTOKOMIOHEHTHI  CyMIIII,
TPUAIMIITITIIEPOTBHUN CKIal, nudepeHIiaibHa CKaHyloua KaJopuMeTpis, ¢a3oBi

nepeTBopeHs, Pi3uKo-XiMIuH1 MOKA3HUKH.
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ANNOTATION

Mazaeva VS Technology of fat products with specified properties of
multipurpose purposes. — Qualifying scientific work on the rights of manuscripts.

Dissertation for the degree of a candidate of technical sciences (doctor of
philosophy) in specialty 05.18.06 «Technology of fats, essential oils and perfumery
and cosmetic products» (18 — Production and technology). — National Technical
University «Kharkiv Polytechnic Institute», Ministry of Education and Science of
Ukraine, Kharkiv, 2018.

The thesis is devoted to scientific substantiation and development of
technology of multipurpose fat products with the given properties. The use of these
products in margarine, confectionery and food-concentrate, baking, dairy industries
Is determined by characteristics such as melting point, temperature of freezing, the
amount of solid triacylglycerols at different temperatures, and, moreover, with a
narrow range of values of these indicators.

Since the market for fatty foods is changing all the time, there is a need to
develop new formulations of fat mixtures for various industries in the food
industry. At present, formulations of fatty foods are selected empirically for a
specific product to provide the necessary qualitative characteristics of finished
products. However, the development of general purpose fats involves the creation
of fat mixtures with a large range of physical and chemical indicators. This is not
always possible because fats can exist in polymorphisms in different crystalline
forms, of which o, B and B 'are the main ones, depending on the temperature of the
phase transitions and the type of the starting material. The melting profile of fatty
crystals plays a key role in determining the structural, organoleptic and physico-
chemical properties.

The urgency of the topic and the importance of the results is also confirmed
by the fact that the dissertation work is related to the research topics of the works

carried out in the laboratory of research on the chemistry of fats of oil and fat
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production of the Ukrainian Research Institute of Fat and Oil of the National
Academy of Agrarian Sciences of Ukraine within the framework of the state
budget scientific research work of the National Academy of Sciences of Ukraine
«To conduct research on the process of crystallization of fats and fat compositions,
their structural and mechanical and physical and chemical properties in order to
justify the methods of fat products with high consumer properties creation»
(Ne 0111U005038) and the scientific research project «Methodical provision of
identification of transesterified oils» (Ne 012U005479), executed within the
framework of the agreement between the Ukrainian Research Institute of Oils and
Fats of the National Academy of Agrarian Sciences of Ukraine (Kharkiv) and the
State Research Institute of Customs Affairs (Khmelnytsky), where the applicant
was the executor of individual stages of work.

The practical significance of the results obtained for the oil and fat industry
is to improve the technology of obtaining fat products with predetermined
properties. The use in practice of a new methodology for calculating fatty mixtures
with given properties with the help of their triacylglycerol composition made it
possible to develop a method of obtaining fats with a calculated selection of fatty
raw materials. The industrial testing of «KompleksMMK» Ltd. was carried out on
the basis of the calculation method for the production of fat mixtures and the pilot-
industrial batch of the fatty basis of margarine for the «puff pastry» was produced.
The results of the dissertation work are used in the educational process of the
technology department of fats and fermentation products at NTU «KhPI» during
the teaching of disciplines «Technology of the branch. Technological calculations,
accounting and reporting in the industry» and «Modern directions of development
of fat processing technology», in course and graduation design, as well as research
work of students in specialty 181 «Food Technologies» and speciality
181.01 «Technology of fats, fat substitutes and essential oilsy .

In the dissertation work a fundamentally new methodological approach was
introduced in the creation of formulations of oily products with the use of the

calculation method. For the first time a methodology for calculating the



3
composition of the fatty mixture with predetermined properties was developed,
depending on its triacylglycerol composition. New scientific data on coordinates of
characteristic points of phase transitions in differential scanning calorimetric
diagrams during melting - crystallization of binary mixtures of palm olein and
palm stearin are obtained. Quantitative dependences of melting temperatures -
hardening and solid triacylglycerol content on the triacylglycerol composition of
model fatty mixtures have been established. Further development of theoretical
representation of melting processes - crystallization of fat mixtures was obtained,
in particular, the boundaries of phase transformations of binary mixtures of palm
olein and palm stearin in a wide range of temperatures were established for the first
time, which would reveal the interaction of fats in mixtures.

The triacylglycerol composition of the most common fatty material:
sunflower (including high oleic), soybean and rapeseed oil has been determined,;
palm oil and its fractions - palm olein and palm stearin, as well as hydrogenated fat
of the matk M3. It is shown that with the total number of triacylglycerols (TAG)
from 11 to 20 in each component, the determining (on content) is 8 - 10
triacylglycerols, on which the physical and chemical properties of fatty mixtures
depend.

The main regularities of melting-crystallization processes in a given
temperature range, in particular, the coordinates of the characteristic points of
phase transformations (total 15), were determined by experimental research of
palm olein and palm stearine mixtures using the method of differential scanning
calorimetry. Unlike standard methods, differential scanning colorimetric diagrams
clearly show phase transformations that occur during melting and crystallization
processes and allow the determination of temperatures at characteristic points.

A comparative analysis of experimental data on the melting and freezing
temperatures and the content of solid triacylglycerols obtained by standard
methods and the method of differential scanning colorimetry, which allows to
determine the content of solid triacylglycerols in a wider range of research

temperatures and calculate this value separately for melting and crystallization
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processes. Based on the results of the comparative analysis, there is a correlation
between the results of measurements of solid triacylglycerols by the method of
nuclear magnetic resonance and average value of solid content of triacylglycerols
by differential scanning calorimetry method at temperatures ranging from 10 °C to
45 °C.

Quantitative dependences of melting temperature, freezing temperature and
STG content at a temperature of 25 © C from the component ratio were revealed by
studies of three component mixtures (palm olein, palm stearin and salomas mark
M3).

In the process of research, a methodology for the processing of experimental
data obtained as a result of the application of various measurement methods (in this
case, the determination of the content of triacylglycerols in the components of the
mixture by chromatography and the study of the process of melting of fats by the
method of differential scanning colorimetry) was developed. The methodology is
based on the fact that the physical and chemical properties of any fat depend and
are determined solely by its triacylglycerol composition. Based on the developed
methodology, the triacylglycerol composition of the new fatty basis of margarine
for the sticky dough, which is close to the control mixture, has been calculated, the
absolute difference in the content of triacylglycerols does not exceed = 2%.

On the basis of the calculation of the triacylglycerol composition, the fatty
basis of margarine for the sticky dough was experimentally obtained, in which the
melting and hardening temperature was determined by standard methods which
equaled 40,3 °C and 28,7 °C respectively, which differed from the control sample
by less than 1 °C. The method of differential scanning calorimetry analyzes the
melting and crystallization processes of the model and control fatty base, whose
results do not differ significantly, which corresponds to the close content of
triacylglycerols in the control and fatty-based margarine for the sponge dough.

Based on the developed methodology for the production of fatty bases with
given physico-chemical properties, a scheme of material flow for the production of

fat products has been developed.
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The economic evaluation of the developed technological solutions has
shown that the use of promising technology based on the methodology for
calculating the composition of fatty products with the given properties can
eliminate the costs of raw materials and finished product for laboratory research
(compilation of the formulation of the finished product, determination of
foregrinoliptic indices and physico-chemical indicators). And also minimize the
work of the equipment in the traditional process of production of fatty products

when replacing the raw material. That allows to reduce the cost of electricity.

Key words: fat base, multicomponent mixtures, triacylglycerol composition,
differential scanning calorimetry, phase transformations, physical and chemical

indexes.
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