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PE®EPAT

unnomnaa paboma: V3ydyeHue CBOWCTB KapTO(EIbHOro Kpaxmajia B
YCIOBUSX BO3ACHCTBHSI HOHU3UPYIOIIETO U3TydeHUs: 58 cTpanull, 20 pUuCyHKOB, 3
tabnuiel, 43 HCTOYHHUKA.

Kntouesvie cnoea. BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS, KapTOQEJbHBIHI
Kpaxmajl, IOJucaxapuabl, TIJMKO3UJIHAS CBs3b, aMWI03a, AaMMJIONEKTHH,
paavalMoHHas JIeCTpyKuus, amop¢uzauus, MoAU(ULIUPOBAHHBIE KpaxMalbl,
OO0Jy4eHHbIE KpaxMaJslbl, HOHM3UPYIOLIEE U3IYyYEHUE, IIyYOK YCKOPEHHBIX
AJIEKTPOHOB.

Ilenv padomwi: oueHUTH BAMSHUE O0JIydeHHs KapTOQEIBHOro Kpaxmaia
YCKOPEHHBIMH 3JIEKTPOHAMHU Ha €70 MOP(OIOrHUECKYIO0 CTPYKTYPY U XUMHUECKHE
CBOMCTBA.

Memoosl  uccnedoeanuii:  Mopdosnoruyeckue, xumudeckue, HK-
CHEKTPOCKOIUS, PEHTT€HOCTPYKTYPHBIM aHaIW3, TPAHYJIOMETPUUYECKUN aHalu3,
onucareiabHasi CTATUCTHKA.

Ilonyuennvie pe3yromamaol u ux HOGU3HA.

VYcTaHoBiIeHO, 4TO 0OIy4YeHHE KapTO(eNnbHOIO Kpaxmalla yCKOPEHHBIMU
anexktpoHamu (103a ot 110 g0 440 x['p) npuBOAUT K 3HAYUTEIHHON amopdu3auu
€ro CTPYKTYpPHI ¢ coxpaneHueM mopdosoruu. [Ipu obmyuenun nozamu 1o 440 xI'p
IPOUCXOAUT 3aMEeTHasi JECTPYKLUS MaKpOMOJEKYJ Kpaxmana, a BKJaj
OKHUCJIUTEIBHBIX NTPOLIECCOB HE3HAUUTEIICH.

Amopdusanys U AecTpyKUMs Lened KapToQenbHOro Kpaxmalia MOBBIILIAIOT
€ro KHUCJIOTHOCTh U pacTBOPUMOCTb. Bo3pacrtanue o0mieil TuTpyeMon
KHCIIOTHOCTH, KOTOPOE MOKET ObITh OOYCJIOBJIEHO OOpa30BaHUEM OPraHUYECKHX
KUCIOT (IIaBEeIeBOH, I0JI0YHON, MOJIOYHOM, YKCYCHOU, TMMOHHOMN U SHTapHOMH). B
00JIydeHHOM  KpaxMmajie  HaOJIoJalioCh  HAKOIUIGHHE  KOJMYecTBa  5-
ruapokcuMeTuiihpypdyposna npu pocte 1035l 00TyUSHUS.

OHU3NKO-XMMUYECKHE CBOWCTBA OOJYYEHHOTO Kpaxmalia HEMOCTOSHHBI.
Uepe3 omnpeaeneHHoe BpeMs KHUCIOTHOCTh M PACTBOPUMOCTH OOJYyYEHHBIX
KpaxMaJjioB CYIIECTBEHHO TMOHWXAIOTCS, BIUIOTh JO TMOJYYCHHS KpaxMajoB
MOJIHOCTBIO HEPACTBOPUMMBIX B BojJe. Haubonee onTuManbHBIM CIIOCOOOM
cTabunm3anuu GU3NKO-XUMUYECKUX CBOWCTB MOXKET OKa3aThCsl KOHTAKTHAs CYIIIKa
Ha BaJIbIIOBBIX CYHIMJIKAX WM 3KCTPY3HMOHHAsE 00paboTKa OOJIyYEHHOTO Kpaxmalia
COBMECTHO C CyXUM JbAOM (TBepaas ¢opma YriaeKHUcIoro rasa), KOTOPbIA
noOasigercs B konuuecTse 1-3% Kk Macce Cyxux BEIIECTB.

[IpeaBapuTtenbHasl SKCTpy3MOHHAsE 00pabOTKa WM KOHTakTHas cymika 30—
40% xpaxmManpHON CYCIIEH3MHM Ha BaJbLOBBIX CYIIMJIKAX NpH Temmneparype 120-—
180°C mpuBOOWT K KJIEHCTEpU3ALUU, T.€. PA3PYLICHUIO KPAaXMaJbHBIX TPaHyJ, U



MOKET BbI3BaTh TNOBBIIIEHHE 3(dexTa 0oOIydeHHs BCIEACTBHE YBEIHUCHUS
BO3MOKHBIX BApHAHTOB PEKOMOMHAIIMY TOJMMEPHBIX IENel Kpaxmania.

Cmenens ucnonp3oeanus.

Pe3ynbratel paboThl MOTYT OBITh KCIIOJIB30BaHBI B PA3IUYHBIX O00JACTIX
IPOMBIIIJICHHOCTH C LENbI0 MOBBIIEHUA 3(()EKTUBHOCTH M SKOHOMHYHOCTU
IPOU3BO/ICTBA.

Oobnacms npumenenus: TPOMBIIIIIEHHOCTb, MEJIUIIMHA, YKOJIOTHUA.



POD®EPAT

Jvinnomnan paboma: BriByusHHe ynacuiBacusy OynbOsitHOra Kpaxmaiy Ba
YMOBax y3[3€sHHA 1aHi3yrouara BeIIpaMeHbBaHHS: 58 ctaponak, 20 mamtoHKay, 3
TaOJIi1IbI, 43 KPBIHILIEL.

Kniouasvia cnoevl: BbICOKAMAIIEKYJISIPHBISL 37Ty4dHHI, OyJIbOSIHBI Kpaxmail,
HOJIIYKPBIIABI, TIKa3igHas CyBsi3b, aMijo3a, aMUIANCeKThIH, paJbIsIbliiHAs
JACTPYKILBIsL, amapdizanbis, Mapli(hikaBaHbIs KpaXMaJsibl, allPAMEHEHbBIS KpaXMaJibl,
1sIH13aBaJIbHAE BhINPAMEHbBAHHE, TyYOK MACKOPAHBIX AJIEKTPOHAY.

M>ima pabompr: anaHiup YyIUIBIY anpaMsHeHHS OyiabOsTHOTa Kpaxmamy
IAaCKOPaHbIMI 3JICKTpOHAMi Ha Aro Mmapdanariunyr CTPYKTYpy 1 XIMIUHBIS
yacuiBaciil.

Memaowl oacnedasannsay. mapdanariuynbls, Ximiuneis, [Y-crekTpackarmis,
PAHTICHACTPYKTYPHBI aHAMNI3, TPaHYJIaMETPBIYHbI aHAM13, allicajibHasl CTAThICTHIKA.

Ampoimansvla evIHIKI i iX HAGI3HA.

VYcranoynena, mTo anpaMsHEHHe OyJIbOsSHOTa Kpaxmally HacKOpaHbIMI
anekTpoHami (m03a ax 110 ga 440 k['p) npbiBoa3ilb Aa 3HaYHA aMmapdizambli Sro
CTPYKTYpbl 3 3axaBaHHeM Mapdaiorii. [Ipel anpamsHenHi mo3zami ga 440 xIp
an0bIBaellla MPBIKMETHAs JACTPYKIbIS MakpaMajeKysl KpaxMmaily, a VKiaj
aKiCISIbHBIX Mpalpcay HA3HAYHBI.

Amapdizanpis 1 I3CTPYKIBISA JIAHIYTOY OyIb0sIHOra KpaxMaly IaBbIIIAoLb
ST0  KIiCJTOTHACIL 1 pacTBAapalbHACIb. Y3pAaCTAaHHE aryibHail THITpyeMail
KICJIOTHACIII, SIKO€ MoO)kKa ObIllb aO0yMoOVyieHa CTBapAIHHEM apraHiyHbIX KICJIOT
(mruayeBait, s07IbIYHAN, MaJOYHAM, YKCyCHal, IBITpbIHABAM 1 OypiiThiHaBai). Y
alpaMEHEHBIM  Kpaxmaje  Hazipajacs  Ha3amaliBaHHE  KoJIbKacii — 5-
rigpakciMeTbuIQypyposry mpsl NaBsIiYBaHHI 1035l alTPAMSIHCHHS.

di3ika-XIMIYHBISL YJIaciiiBacili ampaMeHeHara Kpaxmainy HscTtaibisa. [lpas
MOYHBI Yac KICJIOTHACIL 1 pacTBapajibHACIh anpaMeHEHBbIX Kpaxmajay 1CTOTHa
NaHDKAIOIIA, aX Ja aTphIMaHHS Kpaxmalay IajkaM HepacTBapaJibHbIX y Bal3e.
HaiiGomnpi anTeiMaibHBIM criocabam ctabumizalibli ¢i3ika-XIMIYHBIX yJIacIliBacCIsy
MO>Ka arbIHYIIIla KAHTAKTHAs CYIIKA Ha BaJbI[OBBIM CYIIBUIKAX a00 SKCTPY31MHbBIA
ampaloyka ampaMeHeHara Kpaxmajiay cyMecHa 3 cyxiM jaéaam (uBépaas dopma
BYyTJISIKICJIara rasy), ki gajaenia ¥ Kojabkacii 1-3% aa Machl CyXix p3aubIBay.

[lanspsaHsisi SKCTpy3iHbIA anpanoyka abo kaHTakTHas cymka 30-40%
KpaxMmajbHail 3aBiCl Ha BaJbLIOBBIX CYHIbUIKAax Ipbl TaMmmepaTypsl 120-180 °C
NPBIBOJ3IIG J1a KiecTapbl3aBaHHs, I'. 3H. pa30ypIHHSA KpaxMallbHbIX TpaHyd, 1
MOKa BBIKJIIKAllb MAaBBbIINIPHHE J3(EKTy amnpamMeHbBaHHS 3-3a2 [aBEIUdHHSA
MardbIMbIX BapbITHTaY paKaMOiHALbIl MAJIMEPHBIX JIAHILYTOY KpaxMaiy.



Cmynens 6bIKapbiCManHts.

BobiHiki  paOoTbl MOTyIh ObIllb BBIKAPBHICTAHBl Y PO3HBIX TajiHax
IpaMbICIOBacli 3 MATall MNaBBIPHHSA A(QEKThIYHACHl 1 HSKaHaMIYHACLI
BBITBOPYACIII.

Boénacuyb npeimaHenna: IpaMbICIOBACIlb, MEIBIIBIHA, YKAJIOTIsI.



ABSTRACT

Graduate work: Research of the irradiated potato starch: 58 pages, 20
figure, 3 tables, 43 sources.

Keywords: high-molecular compounds, potato starch, polysaccharides,
glycosidic communication, amylose, amylopectin, radiation destruction,
amorphization, the modified starch, the irradiated starch, the ionizing radiation, a
bunch of the accelerated electrons.

The objective of the work is estimate the impact of radiation of potato starch
the accelerated electrons on its morphological structure and chemical properties.

Methods of a research are morphological, chemical, IR-spectroscopy, X-ray
diffraction analysis, grain-size analysis, descriptive statistics.

The results obtained and their novelty.

It has been established that irradiation of potato starch with accelerated
electrons (a dose of 110 to 440 kGy) leads to a significant amorphization of its
structure with preservation of morphology. When irradiation with doses up to 440
kGy, there is a noticeable destruction of starch macromolecules, and the
contribution of oxidizing processes is insignificant.

Amorphization and destruction of chains of potato starch increase its acidity
and solubility. The increase in total titrated acidity, which may be due to the
formation of organic acids (oxalic, malic, lactic, acetic, citric and succinic). In the
irradiated starch, an accumulation of 5-hydroxymethylfurfural was observed with
an increase in the irradiation dose.

The physicochemical properties of irradiated starch are not constant. After a
certain time, the acidity and solubility of irradiated starches are substantially
reduced, until the starches are completely insoluble in water. The most optimal
way to stabilize the physical and chemical properties may be contact drying on
roller dryers or extrusion treatment of irradiated starch together with dry ice (solid
form of carbon dioxide), which is added in an amount of 1-3% to the mass of
solids.

Pre-extrusion or contact drying of 30-40% starch suspension on roller dryers
at a temperature of 120-180 C leads to gelatinization, i.e. destruction of starch
granules and may cause an increase in the effect of irradiation due to an increase in
possible recombination options for polymer chains of starch.

Extent of use.

Results of a research can be used in various fields of the industry on purpose
of increase in effectiveness and profitability of production.

Scope: industry, medicine, ecology.



