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Pedepar:

1. Kpoxmasb € BaXXJIMBOIO CUPOBUHOIO [IJIS1 PI3HMX rajly3e IPOMUCIIOBOCTI, 30KPEMa Xap40Boi, XiMi4HOI,
(dapmaleBTUYHOI, TEKCTUIIbHOI TOLO0. AHAJI3 HAyKOBO-TEXHIUYHUX My06JliKalliil BKa3dye Ha IepeBary TepMiuyHoi
06po0KHU cepesi Pi3HOMaHITHUX MeTOJiB Moguikalii kpoxmaiis. [lepeBaroio npouecy € Te, 1o 3MiHOI0 HOro yMOB
MO>KHA OJIep>KyBaTy AEKCTPUHU 3 Pi3HUMU (YHKLIOHAIIBHUMU BIIACTUBOCTSIMU, TOOTO PO3LIMPIOBATH ACOPTUMEHT
moaudikoBaHMX KPOXMAJIB Ha PUHKY, HiJJIAIITOBYIOUYNCH I1iJ, KOHKPETHI TOTpedu KoprcTyBauiB. B peaysibrarti
IIPOBEIEHHS MiKPOCKOIIIYHUX IOCIIiIKEHDb [T0KA3aHO, 10 CEPENHIN PO3MiP YACTMHOK KPOXMAJIIO I1ics

TEPMOOOPOOKU 3MEHIIYETHCS. SMEHIIEHHS PO3MipiB YaCTMHOK MOSICHIOETHC X JeTigpaTallielo Ta 3MiHOIO CTYIIEHIO



YIIaKOBKM MaKpOMOJIEKYJI 6i0I0JIiMEPiB BHACIIAOK iX AECTPYKLii Ta penosiMepu3sauii. JJoCaiIKeHHs TepMiYHUMHU
meTonamu aHasizy i @ypbe-IU-criekTpocKorii mokasasu, 10 KOHIeHCcallisl riIpOoKCUIbHUX Py [10JlicaxapumiB
BiZOyBa€eThCs B IMPOKOMY TEMIIEPATYPHOMY [lialla30Hi i He BUSBIISIETbCS OKPEMUMU eHAoedeKTaMy Ha KPUBUX
JCK. Briepiie BCTaHOBJI€HA JIiHIMHA KOPEJIALiS MK 3HAaYEHHSIMU €HEePrii akTuBalii pouecis gerigparanii i
IeKCTPpUHIi3alii KapTOIJIAHOTO Ta KYKYPYA3SHOTO KPOXMaJliB, 110 CBiZYUTD PO HE3AJIEKHICTh TAKMX IIPOLECIB Bif
60TaHiYHOTO MOXOIKeHHs KpoxmatiB. JocmimkerHs POA nokazany, mo B Ipo1eci TEpMOOOPOOKU KPOXMAJIO
CIIOCTEpiraloThCs 3pOCTaHHS iHTEHCUBHOCTEN pediieKciB B oosacTi 20=10-20m, 10 CBifYUTb PO [1epeopieHTallielo
KPUCTAJIITiB Ta 301/IbIIEHHS CTYEHIO YIIOPSIKOBAHOCTI MaKPOMOJIEKYJI N10JIiCaXapyIiB il 4aC HarpiBaHHSL.
BcTraHOoBIEHO, 10 KIHETUYHI KPMBi BUJIYTOBYBAHHS aMiJIO3U 3 KpOXMAJIIO HalKpallle ONUCYIOTLCS PiBHSHHSIM
Kprorepa-llurnepa, 110 onucye reTeporeHHi XimMiuHi nnpotiecu i3 3MiHHUM Y yaci koedilienTom audysii. YsiBHa
€HEeprig akKTuBaLii IpoLecy riApoTEPMIYHOrO BUIYTOBYBAHHS aMijlO3U 3 MiABUIIEHHIM TEMIIEPATYPU 3HUKYEThCA.
3po6J1eHO BUCHOBOK, 1110 3MEHILIEHHS €HEePrii akTHBallii 06yMOBJIEHO NIEPEX0JIOM IIPOLIECY 3 KiHETUYHOTO B
Iry3ifiHUNI peskuM. Briepiue 3alporoHOBaHO PO3IJISIATY BUTYTOBYBAHHS aMijlo3U SIK reTepOreHHUM
[ICEBIOXIMIYHMI MTpoLieC. BCTaHOBJIEHO, 10 3 POCTOM KMCJIOTHOCTI PO34YMHIB KJIENCTEPIB 3HUKYETHCS €HEPTis
aKTUBalii Ipolecy BUIYroByBaHHS aMminosy, o 06yMOBJIEHO BIINBOM iOHIB rifporeHy Ha MilJHICTb BOZHEBUX
3B's13KiB. MeXaHi3M TaKoro BILJIMBY BUBYEHO METOJIOM KBAaHTOBO-XiMiYHOTO MofientoBaHHs. [Ij1s1 aHanisy MMP
aMiJIO3HUX KJIeCTepiB BUKOPUCTOBYBAJIM TOHKOIAPOBY XpomaTorpadilo i3 ckaHyBaHHSIM XpoMmaTorpadidyHux IJIsIM
Ta BU3HAYEHHSIM KOOPJMHAT Kojbopy B cuctemMi CIELab. ITpodisni 3MiHM OBHOI KOJIipHOI BiMiHHOCTI
xpomarorpadiyHux MM B HAIPSIMKY PyXy QPOHTY €JII0€HTY JI03BOJIMIIM OXapaKTePU3yBaTH 3MiHN MOJIEKYJISIPHOI
Macu aMiJio3u MicJIst AeKCTPUHi3allii Kpoxmasio. Briepie 3arpornoHoBaHoO MOTiIATA TePMiYHO 06p06IeHi KpoxMaUti
Ha [Bi OKpPEMI I'pyIM — 3 MIBUILEHUM Ta 3i 3HIDKEHUM CTYIIEHEM I0JliMepu3alii amisiosu. BUMiploBaHHS OuHaMidHOI
B'I3KOCTI KJIEMCTEPIB MOKa3aJju, 110 3 POCTOM LWIBUIKOCTI 3CYBY B'SI3KiCTb KJIEMCTEPIB CIIOYATKY MIBUIKO
301IbLIYETHCS, A [TOTIM IpY MBUIKOCTIX 9-12¢-1 mOoYMHAE MJIaBHO 3HMUKYBATHUCS, IO ITOSICHIOETHCS [IEPEXOIIOM
HBIOTOHIBCBKOT'O PEKMMY Teuii 10 ICeBAOIIacTUYHO] Tedii. Briepiie BcTaHOB/IEHA 3aJ1€KHICTh €(PEKTUBHOCTI i
MEXaHi3My IEeKCTpUHi3allii KpoXMaJiliB Bill CTYIEHIO iX rigpaTauii: YuM MeHIle [104YaTKOBUI BMICT BOAY B KPOXMAUJIi,
THM GiJIbIlle CTYIiHb 3MKBAHHS OO MOJicaxapuiiB B IIpoLeci TepMoo6pobku. Briepie gocimkeHo npolec
Moaudikailii Kpoxmaio iHKOpIopaliielo HaHo4acTok oprodocdaTiB kasbllifo. BcTaHOBJIEHO, 1110 iHKOPTIOpAIllis
KPOXMAJIIO [O3BOJIsIE 3MEHIIMTH TEMIIEPATYPY i Yac HarpiBaHHS KPOXMaJliB /171 JOCSITHEHHS HEOOXiTHUX
IIOKA3HUKIB B'I3KOCTI iX KJIefiCTepHUX pO34MHiB. PO3po6sieHa TEXHOJIOTIYHA CX€Ma BUPOOHUYO] AiyIbHULI
OJlep>KaHHS iHKOPIIOPOBAHUX IEKCTPUHIB, 110 IIPOIIOHYETHCS BIPOBAIUTHY Ha MiJIIPUEMCTBAX 3 BUPOOHUIITBA
KPOXMAJI0. B IKOCTi CMPOBMHM 3alIPOIIOHOBAHO BUKOPUCTOBYBATU BOJIOTUI KPOXMaJlb. BCTaHOBIJIEHO, 10
3aIPONIOHOBAHMM HAMU CIIOCIO OZEP>KaHHS iHKOPIIOPOBAHOTIO JEKCTPUHY € €EKOHOMIYHO BUrinHUM. Big TOB
«Kopca» oTpuMaHo akT BUIIPOOYBaHb, B SIKOMY IiATBEPIKYETbCS €PEKTUBHICTb 3aIIPOIIOHOBAHOTO CIIOCOOY
CHHTEe3y iHKOPIIOPOBAaHOTO [IeKCTPUHY Ta 1oro BianosigHicTs 1o sumor ICTY 4380:2005.

2. Starch is an important raw material for various industries, including food, chemical, pharmaceutical, textile, etc.
Analysis of scientific and technical publications indicates the advantage of heat treatment among various methods
of modification of starches. The advantage of the process is that by changing its conditions, it is possible to obtain
dextrins with different functional properties, that is, to expand the range of modified starches on the market,
adapting to the specific needs of users. As a result of microscopic studies, it was shown that the average size of
starch particles decreases after heat treatment. The decrease in particle size is explained by their dehydration and
a change in the degree of packing of biopolymer macromolecules due to their destruction and repolymerization.
Research using thermal methods of analysis and FTIR-spectroscopy showed that the condensation of hydroxyl
groups of polysaccharides occurs in a wide temperature range and is not manifested by separate endo-effects on
DSC curves. For the first time, a linear correlation was established between the values of the activation energies of
the processes of dehydration and dextrinization of potato and corn starches, which indicates the independence of
such processes from the botanical origin of starches. X-ray diffraction studies showed that in the process of heat
treatment of starch, there is an increase in the intensity of reflexes in the region of 20=10-20n, which indicates the
reorientation of crystallites and an increase in the degree of order of polysaccharide macromolecules during



heating. It was found that the kinetic curves of amylose leaching from starch are best described by the Kruger-
Ziegler equation, which describes heterogeneous chemical processes with a time-varying diffusion coefficient. The
apparent activation energy of the hydrothermal amylose leaching process decreases with increasing temperature.
It was concluded that the decrease in the activation energy is due to the transition of the process from the kinetic
to the diffusion mode. It was proposed for the first time to consider amylose leaching as a heterogeneous
pseudochemical process. It was established that the activation energy of the amylose leaching process decreases
with increasing acidity of paste solutions, which is due to the effect of hydrogen ions on the strength of hydrogen
bonds. The mechanism of such influence was studied by the method of quantum-chemical modeling. To analyze
MMR of amylose pastes, thin-layer chromatography with scanning of chromatographic spots and determination of
color coordinates in the CIELab system was used. Profiles of changes in the total color difference of
chromatographic spots in the direction of movement of the eluent front made it possible to characterize changes
in the molecular weight of amylose after starch dextrinization. For the first time, it was proposed to divide heat-
treated starches into two separate groups - with an increased and with a reduced degree of amylose
polymerization. The study of the dynamic viscosity of the pastes showed that with increasing liquidity, the
viscosity of the pastes initially increases, and then at a liquidity of 9-12 s-1it begins to gradually decrease, which is
explained by the transition of tonal flow regime to pseudoplastic flow. For the first time, the dependence of the
efficiency and mechanism of starch dextrinization on the degree of their hydration was established: the lower the
initial water content in starch, the greater the degree of cross-linking of its polysaccharides during heat treatment.
For the first time, the process of starch modification by incorporation of calcium orthophosphate nanoparticles
was investigated. It was established that the incorporation of starch allows reducing the temperature and time of
heating starches to achieve the required viscosity indicators of their paste solutions. The technological scheme of
the production site for obtaining incorporated dextrins, which is proposed to be implemented at starch
production enterprises, was developed. It is proposed to use wet starch as raw material. It was established that the
method of obtaining incorporated dextrin proposed by us is economically beneficial. A test report was received
from Korsa LLC, which confirms the effectiveness of the proposed method of synthesis of incorporated dextrin
and its compliance with the requirements of DSTU 4380:2005.
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