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Pedepar:

1. KpoxMauib € BasKJIMBOIO CUPOBUHOIO [J151 PI3HUX rajy3ei IPOMUCIIOBOCTI, 30KpeMa Xap4oBoi, XiMi4HO],
(apMaleBTUYHOI, TEKCTUJIBHOI TOLIO. AHAJII3 HAYKOBO-TEXHIYHUX ITy06JliKallill BKa3ye Ha epeBary TepMidHoi
00po0KY cepepi pi3HOMaHITHUX MeTogiB Mopudikalii Kpoxmaitis. [lepeBaroio npouecy € Te, 10 3MiHOI0 10ro YMOB
MOXXKHA OJIep>KyBaTH JAEKCTPUHU 3 Pi3BHUMU (PYHKILIOHAJIbHUMU BJIACTUBOCTSMU, TOOTO PO3MINPIOBATA ACOPTUMEHT
MO M(}piKOBaHMX KPOXMAJIB Ha PUHKY, HiJJIAIITOBYYNCH MiJ, KOHKPETHI NOTpeObU KOPUCTYBauiB. B pe3ysbTarti
MIPOBENIEHHS MiKPOCKOIIIYHUX OCJIiIKEHDb [T0KA3aHO, 0 CEPENHIN pO3Mip YaCTMHOK KPOXMAJIIO Mics
TEPMOOOPOOKY 3MEHUIYETHCS. 3MEHIIEHHS PO3MipiB YaCTUHOK I0SICHIOETHCSI iX JieTiipaTaliielo Ta 3MiHOIO CTYIIEHIO
YIIaKOBKY MaKpOMOJIEKYJI 6i0I0JIiMepiB BHACIAOK iX AECTPYKLii Ta penosiMmepusauii. JJocaiIpKeHHs TEpMIYHUMU
meTonamu aHanizy i @ypbe-IY-criekTpockorii mokasasnu, o KOHIeHCallisl TiIpOKCUIbHUX IPYI N10JlicaxapumiB

BiZOyBa€eThCs B MIMPOKOMY TEMIIEPATYPHOMY [ialla30Hi i He BUSBIISIETHCS OKPEMUMU eHAoedeKTaMy Ha KPUBUX



JCK. Briepiue BCTaHOBJIEHA JIiHIHA KOPEJIALIg MK 3HAYEHHAMU €HEPriil akTUBallii IIpoLeciB gerigparauii i
IeKCTPUHI3allii KAPTOIJISIHOTO Ta KyKYPYA39HOTO KPOXMaJIiB, 1[0 CBiYUTD IIPO HE3AJIESKHICTh TAKUX MPOLECIB Bif
60TaHiYHOTO NMOXOIKEeHHs KpoxmatiB. JocaimkerHs POA nokazany, Mo B IPoLeci TEpMOOOPOOKU KPOXMAJIIO
CIIOCTEPIraloThCs 3pOCTAHHS iIHTEHCUBHOCTEN pediieKkciB B 06sacTi 20=10-20m, 10 CBifYUThb PO [epeOopieHTalliel0
KPUCTAJITiB Ta 30iIbLIEHHS CTYIIEHIO YIIOPSIKOBAaHOCTI MAKPOMOJIEKYJI MOJlicaxapuAiB il yac HarpiBaHHS.
BcraHoB/I€HO, 1O KIHETUYHI KPMBi BUJIYTOBYBAHHS aMiJIO3U 3 KDOXMAJIIO HalKpallle ONUCYIOTLCS PiBHSHHSIM
Kprorepa-llurnepa, 110 onucye reTeporeHHi XiMiuHi npoliecu i3 3BMiHHKM Y Yaci koedilienToMm audysii. YsiBHa
€HEeprig akKTUBAaLlii IpoLecy riApoTEPMIYHOrO BUIYTOBYBAHHS aMijlO3U 3 MiABUIIEHHAM TEMIIEPATYPU 3HMUKYEThCA.
3po61eHO BUCHOBOK, 110 3MEHIIEHHS €Heprii akTuBallii 06yMOBJIEHO IIEPEX0J0M IIPOLeCy 3 KIHETUYHOIO B
Iny3ifiHUI pe>xuM. Briepiue 3alpornoHOBaHO PO3IJISAATY BUYTOBYBAHHS aMijlo3U SIK FeTe€pOreHHUM
[ICEBIOXIMIYHMI MTpoLieC. BCTaHOBJIEHO, 110 3 POCTOM KMCJIOTHOCTI PO34YMHIB KJIENCTEPIB 3HUKYETHCS €HEPTis
aKkTUBallii Ipolecy BUIYroByBaHHS aMminosy, o 06yMOBJIEHO BIJINBOM iOHIB rifporeHy Ha MilJHICTb BOZHEBUX
3B's13KiB. MeXaHi3M TaKoro BILJIMBY BUBYEHO METOJIOM KBAaHTOBO-XiMiYHOTO MoJiestoBaHHs. [j1s1 aHanisy MMP
aMIJIO3HUX KJIEHCTEPiB BUKOPUCTOBYBAJIM TOHKOMIAPOBY XpomaTorpadilo i3 CKaHyBaHHSIM XpoMmaTorpagidyHux IJIsIm
Ta BU3HAYEHHSIM KOOPIMHAT Kobopy B cuctemMi CIELab. TTpodisni 3MiHM IOBHOI KOJIipHOI BiIMiHHOCTI
XpomaTrorpaivHux IJIsIM B HAMIPSIMKY PYXY (PPOHTY €JII0€HTY JO3BOJIMIIM OXapaKTepU3yBaTH 3MiHU MOJIEKYJISIPHOI
Macu aMisIo3u Micysl AeKCTpUHi3allil Kpoxmartto. Briepiie 3arporoHOBaHoO MOJIIATY TePMiUHO 06p06IeHi KpoxmMalti
Ha [Bi OKpEMI I'pyIu — 3 MiIBUILEHUM Ta 3i 3HWDKEHUM CTYIIEHEM I0JliMepu3alii amisiosu. BUMiproBaHHs guHaMidHOI
B'AI3KOCTI KJIEMCTEPIB MOKa3aJu, 110 3 POCTOM LIBULKOCTI 3CYBY B'SI3KICTb KJIEMCTEPIB CIIOYATKY MIBUIKO
301/IbLIYEThCS, a [TOTIM IpY MWBUIKOCTIX 9-12¢c-1 NoYMHaE MIaBHO 3HWKYBATHUCS, 11O ITOSCHIOETHCS [IEPEXOLIOM
HBIOTOHIBCBKOT'O PEKMUMY Teuii 0 ICEeBAOIIACTUYHO] Tedii. Briepine BcTaHOB/IEHA 3aJI€KHICTh €(PEKTUBHOCTI i
MEXaHi3My IEeKCTpUHi3alLil KpoxXmasliB Bifl CTYIIEHIO IX rifparanii: YuM MEeHIIE [I0YaTKOBUM BMICT BOJIY B KPOXMaJli,
THM OiJIbIlle CTYIiHb 3MKUBAHHS HOTO MoJicaxapuiiB B IIpoleci TepMoobpobku. Briepie gociimkeHo npotec
Moaudikallii Kpoxmaro iHKopIiopallieo HaHO4acTOK opTodocdaTiB Kasbllilo. BCcTaHOB/IEHO, 1110 iHKOpIIOpallis
KPOXMAJIIO J,O3BOJIsIE 3MEHIIUTH TEMIIEPATYPY i Yac HarpiBaHHS KPOXMAaJIiB M1 JOCSITHEHHS HEOOXiIHAX
NIOKA3HUKIB B'I3KOCTI iX KJIeICTePHUX pO34MHiB. PO3po6sieHa TEXHOJIOTIYHA CX€Ma BUPOOHUYO] AijTbHULI
oJllep>KaHHS iHKOPIIOPOBAHUX AEKCTPHHIB, 110 IPOIIOHYETLCS BIIPOBAMTH HA MiJNPUEMCTBAX 3 BUDOOHMUIITBA
KPOXMAJIIO. B KOCTi CMPOBMHM 3alIPOINIOHOBAHO BUKOPHUCTOBYBATU BOJIOTUI KPOXMaJlb. BCTaHOBIJIEHO, 10
3aIIPONIOHOBAHUY HAMU CIIOCIO OEP>KaHHS iHKOPIIOPOBAHOTO JEKCTPUHY € €EKOHOMIYHO BUrinHUM. Big TOB
«Kopca» oTpuMaHo akT BUNIPOOYBaHb, B IKOMY MiATBEPIKYETbCS €(PEKTUBHICTb 3aIIPOIIOHOBAHOTO CIIOCO0Y

CHHTEe3y iHKOPIIOPOBAHOTO IEeKCTPUHY Ta Horo BianosigHicTs 1o sumor JCTY 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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