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Pedepar:

1. Inceprauiiiny po60Ty IPUCBSIYEHO PO3POOJIEHHIO TEXHOJIOTI MOAM(IKOBAHOTO IOPUCTOrO KPOXMAJIIO,
TOCJIiIPKEHHIO 10T0 (i3NKO-XiMiYHMX BJIACTUBOCTEH, OOTPYHTYBAHHIO IPUIATHOCTI 10 iHKAICYJII0BaHHS 610710TYHO
aKTUBHUX PEYOBUH i BUKOPUCTAHHIO [1J1s1 306aradyeHHs Xap4yoBUX NPOJYKTiB. Ha 0CHOBI aHai3y JjiTepaTtypy,
BCTAHOBJIEHO, 10 IEPCIEKTUBHUM HAIMPSIMKOM JOCJiIKEHHS € pO3pO0JIEHHS TEXHOJIOTI i BUKOPUCTAHHS
MOIM(}PiKOBAaHOTO PE3UCTEHTHOTO KPOXMAJIIO Y SIKOCTI HOCIS 1715 iHKaIICy/II0BaHHS 6i0JIONYHO aKTUBHUX PEYOBUH 3
METOI0 iX 30epe>keHHs! Bin Aii He6a’kaHUX YMHHUKIB Y XO/Ii IIPUTOTYBAHHS Xap4YOBUX IPOAYKTIB 03L,0POBYOr0O
npu3HayeHHs. Ha OCHOBI TEOPETUYHUX Ta €KCIIEPUMEHTAJIBHUX JOCIIiJIKEHb PO3POOJIEHO TEXHOJIOTI0 (i3udHOI

Moaudikalii Kpoxmao, B OCHOBI SIKOI 3aMOPO>KYBaHHS KPOXMAaJIbHUX KJI€HCTePiB HU3bKUX KOHLeHTpaiil (5, 10 %)



3a Temreparypu -18o npoTsarom 24 rogyvH 3 NoAaabIIMM PO3MOPOKYBAHHSIM, BilTABAHHSIM, 3HEBOJHEHHSIM,
no/ipiGHEeHHsM i BUCYIIyBaHHSM. Ha MifcTaBi eKCliepuMeHTaIbHUX NOCTiIKeHb PO3PO6JIeHO IPUHIIUIIOBY i
arnapaTypHO-TEXHOJIOTiYHY CXeMU BUPOOHULITBA [IOPUCTOrO Kpoxmasto. Po3pobsieHa TeXHOJIOTisl BUPOOHUIITBA
Mon(piKOBaHOTO KpoxXmasio 6ysa anpoboBaHa Ha nianpuemctsi [1BI1 «Buman». locaifHO-TPOMUCTIOBI
BUIIPOOYBAHHS PO3PO06JIEHOI TEXHOJIOTII MigTBEPANIIN, IO 3 HEBUCOKUX KaMiTaJbHUX BUTPAT MOKHA HAJIaroJuTH
BUPOOHHULITBO HOBOT'O BUIy MOAM(IKOBAaHOTO KPOXMAJIIO [JIs1 iHKAIICYJII0BaHHS 6i0JI0rYHO aKTUBHUX PEYOBUH.
JJoB€,€HO MO>KJIMBICTb iHKAIICYJIIOBAaHHSI HU3bKOMOJIEKYJISIPHUX PEYOBUH Y CTPYKTYPY IIOPUCTOIO KPOXMAJIIO Ha
IIpUKJIazi acKop6iHOBOI KMCIOTH i TUMOJY. ACKOP6iHOBa KucioTa Ha 60-77 % BKIIIOYAETHCS B CTPYKTYPY KPOXMAJIIO
IIpY 3aMOPO>KyBaHHi kierictepy. CTymiHb ii 38’13yBaHHS MaJjlo 3aJIeXKUTh Bif KOHIEHTpalii KieiicTepy i
KOHIIeHTpallii Kuca0Tu. 36aradyeHui acKopo6iHOBOIO KMCJIOTOI0 MOAU(iKOBaHUI KpOXMab, OTPUMaHUN ITpU
3aMOPO>KYBaHHi KileiicTepiB KoHLeHTpalielo 5 i 10% Kpallie yTpuMye aCKOpOiHOBY KUCJIOTY CBOEIO TOBEPXHEIO.
3arazioM KyKypyZI3sHUI1 KpOXMalb JElL0 Kpallie 3B's13ye aCKOPOiHOBY KMCJIOTY 3 PO3YMHIB HDK KapTOIUJISTHUI.
JoBeneHo, 1110 KpoxMalb, SIKUH MifggaBanu Mopudikalii 3aMOpoKyBaHHSIM, Mae OibIly CTiMKICTb O
(epMEHTaTUBHOTO TiApoJi3y, HiXK HaTUBHUIA. OTPUMAaHI pe3yJIbTaTi AOCIiIPKEHb [10Ka3YIOTh, 1[0 NP1 KOMOiHallii
eTaliB 3aMOPOKYBaHHSI-BiITaBaHHS BHACJIiJOK JIbOJOYTBOPEHHS Y KJlelICTepax, Bifj0yBaeThCsl peTporpajallis
KPOXMaJIbHUX I10JIicaXxapyiB 3 yTBOPEHHSIM MIIJHOI CTPYKTYpH, He IOCTYIIHOI 10 [ii aMiIomiTuYHUX PEepMEHTIB.
[lepeBipka Ha pe3UCTEHTHICTb MTOKa3ana, 1o MOPUCTUN KPOXMaJlb BUSIBJISIE CTIMKICTb 10 GEepMEHTATUBHOTO
rigpoJiidy i Mae BIaCTUBOCTI P€3UCTEHTHOrO Kpoxmaso Tpetboro tuny PK3. Haibinbmm cTilikuMm € Mogu(ikoBaHNN
KpPOXMaJlb OTPMMaHUM 3 5% KPOXMaJIbHOTO KjleficTepy. Po3po6ieHO croci6 OTpMMaHHS NOPOLIKONIOAIGHOTO
iHKaICyJb0BaHOI'0 €KCTPAKTY ribickycy Ha 0CHOBI MOJ1(]iKOBaHOTO HabyXal4yoro KapTOIJISIHOTO KPOXMAJIIO, SIKUN
MOXe 6yTH 3aCTOCOBAHMM B SIKOCTI 3rylLyBaya, iIKUCII0Bada i 6apBHMKA B PEeLlENTypax XapuOBUX KOHLIEHTPATIB, a
HasIBHICTb B €KCTPAKTI ribicKycy BiTaMiHiB, OpraHiuHMX KUCJIOT, (PJIaBOHOILIB i, 0CO6/IMBO, AHTOLiaHIB MigBUILye
6i0JI0TiYHY LiHHICTb TOTOBOTO MPOAYKTY. PO3p06sieHO penenTypy Kekcy «HoBrnHKa» i3 3aMiHo10 30 % MIIEHUYHOTO
OopollHa Ha TIOPUCTUI PE3UCTEHTHUI KPOXMaslb. 3 OTPUMAaHUX Pe3yJIbTaTiB LOCiI)KeHb BUJIHO, 1110 3 J0JJaBaHHIM
IO PEeLENTypH KEKCiB MOAM(IKOBAHOIO PE3UCTEHTHOTO KPOXMAaJIIO MOKPAIIYIOThCSI OPraHOJIENTUYHI TOKa3HUKU
rOTOBUX BUPOOiB MOPiBHSIHO 3 KeKCOM «CTonmuHum». Kpim Toro, BukopuctanHus mogudikosanoro PK peuentypi
KeKCy 3HIDKYe [T0Ka3HUK IJlikeMiyHOCTi Ha 4,79 of., a KayopiliHicTb Bupoby — Ha 41,01 kkas. Crio)XUBaHHS OJHOTO
Kekcy, macolo 100 r, Ha 100y 3a0BOJIbHSE OOOBY NIOTPEOY Y pE3UCTEHTHOMY Kpoxmaili Ha 24,6 %. Po3pobyieHo
PEeLEeNTypPy KEKCY i3 3aMiHOI0 LYKy Y PELIENTYpi HA PE3UCTEHTHI BUIY KPOXMAJIIO 3 iHKAIICYJIIOBAaHHSM KBEPLETHHY i
creBii, B3sTi y criiBBigHOMmMEHHi 1:1: oguH 36arauenuii 3% po34nMHOM CTeBii, a gpyruii — 1%-M pO34MHOM KBEPLETHHY,
1110 BBOJIMJIUCH Y 5-% KpOoXMaJslbHi KielcTepyu. Ha OCHOBI OTpUMaHUX JaHUX BCTAHOBJIEHO, 1110 I0BHA 3aMiHa LIyKpy
Ha PE3UCTEHTHI KpOXMaJli, 30arayeHi KBepLLEeTUHOM i CTEBi€l0, J03BOJIsIE OTPUMATU KEKCHU IJ1s1 CIeLiaIbHOTO
IieTUYHOTO CIIOKMBaHHS. POo3p06ieHO pecypco3bepiraiouy TEXHOJOT 0 HU3bKOKAJIOPiIHOrO MallOHE3HOTO COyCY
niaBuIeHoi 6i010TiYHOI LIIHHOCTI 13 3aMiHOI0 sleYHMX 6i/IKiB Ha akBadaby - BifBap 6i10i KBacoJi Ta 3 AOJaBaHHIM
PE3UCTEHTHOrO IIOPUCTOrO KPOXMAJIIO 3 KBepLieTUHOM. OGI'PYHTOBAHO pallioHajbHE CIIiBBiAHOLIEHHS akBadadu Ta
pocnHHOI 071l 4K (40-.60):40, mo gae 3MOTy OTPUMATU €MYJIbCiIHI cuctemMu 3i cTabinbHicTio 97 + 2 %. Po3pobieHo
PEeLenTypy eMyJIbCiiHOTO HU3bKOKaJIOPIiNHOTO coycy «AkBadabday. CouianpHuil eeKT Bif BIPOBAI>KEHHS
PO3p006JI€HOI TEXHOJIOr ] HU3bKOKAJIOPiHHOTO MallOHE3HOT0 COYyCy MoJIsirae B 3a6e3re4eHHi HaceJaeHHs IPOAYKTOM
I0JIEHHOTO BXXUBAHHS MiABUIEHOI 6i0/10riYyHOI LIiIHHOCTI. [JOCTOBIpHICTh OTPUMaHUX €KCIIEPUMEHTATbHUX TaHUX
3abe3neyeHa BUKOPUCTAHHSIM CYy9aCHUX MeTOMK [IOCIiIPKeHb Ta BiAoBigHOro 06agHaHHs. HaykoBi o0KeHHs

Ta peKoMeHallii MifTBepKeHi J1abopaTOPHUMU JOCTiIKEHHSIMY i BUPOOHUYMMHU BUIIPOOYBaHHSIMU.

2. The dissertation is devoted to the development of the technology of modified porous starch, the study of its
physical and chemical properties, the substantiation of its suitability for encapsulation of biologically active
substances and its use for the enrichment of food products. Based on the analysis of the literature, it was
established that the development of technology and the use of modified resistant starch in the carrier for the
encapsulation of biologically active substances with the indication of their preservation from the action of
undesirable factors during the preparation of health food products is a promising direction of research. On the
basis of theoretical and experimental studies, a technology of physical modification of starch has been developed,



based on which starch pastes of low concentrations (5, 10%) are frozen at a temperature of -18n for 24 hours,
followed by thawing, thawing, dehydration, grinding and drying. On the basis of experimental studies, a principle
and equipment-technological scheme for the production of porous starch was developed. The developed
technology for the production of modified starch was tested at the «Vymal» PBP enterprise. Research and
industrial tests of the developed technology confirmed that with low capital costs it is possible to establish the
production of a new type of modified starch for encapsulation of biologically active substances. The possibility of
encapsulation of low-molecular-weight substances in the structure of porous starch was proved using the
example of ascorbic acid and thymol. 60-77% of ascorbic acid is incorporated into the starch structure when the
paste is frozen. The degree of its binding depends little on the concentration of the paste and the concentration of
the acid. Modified starch enriched with ascorbic acid, obtained by freezing pastes with a concentration of 5 and
10%, better retains ascorbic acid with its surface. In general, corn starch binds ascorbic acid from solutions
somewhat better than potato starch.It has been proven that the starch, which was subjected to modification by
freezing, has greater resistance to enzymatic hydrolysis than the native one. The obtained research results show
that with a combination of freezing-thawing stages as a result of ice formation in pastes, retrogradation of starch
polysaccharides occurs with the formation of a strong structure that is not accessible to the action of amylolytic
enzymes. Testing for resistance showed that porous starch is resistant to enzymatic hydrolysis and has the
properties of resistant starch of the third type RS3. The most stable is the modified starch obtained from 5% starch
paste.A method of obtaining powdered encapsulated hibiscus extract based on modified swelling potato starch has
been developed, which can be used as a thickener, acidifier, and dye in the recipes of food concentrates, and the
presence of vitamins, organic acids, flavonoids, and, especially, anthocyanins in the hibiscus extract increases the
biological value of the finished product The recipe for the «Novinka» cake was developed with the replacement of
30% of wheat flour with porous resistant starch. From the research results, it can be seen that with the addition of
modified resistant starch to the cake recipe, the organoleptic indicators of the finished products improve
compared to the «Stolichny» cake. In addition, the use of a modified RS cake recipe reduces the glycemic index by
4.79 units, and the calorie content of the product by 41.01 kcal. The consumption of one cake weighing 100 g per
day satisfies the daily need for resistant starch by 24.6%. A cake recipe was developed with the replacement of
sugar in the recipe for resistant starch types with quercetin and stevia encapsulation, taken in a 1:1 ratio: one
enriched with a 3% stevia solution, and the other with a 1% quercetin solution, which were introduced into 5%
starch pastes . Based on the obtained data, it was established that the complete replacement of sugar with
resistant starches enriched with quercetin and stevia makes it possible to obtain cakes for special dietary
consumption. A resource-saving technology of low-calorie mayonnaise sauce of increased biological value was
developed with the replacement of egg whites with aquafaba - a decoction of white beans and with the addition of
resistant porous starch with quercetin. The rational ratio of aquafaba and vegetable oil is substantiated as
(40-.60):40, which makes it possible to obtain emulsion systems with a stability of 97 + 2%. A recipe for emulsion
low-calorie sauce «Aquafaba» has been developed. The social effect of the introduction of the developed
technology of low-calorie mayonnaise sauce consists in providing the population with a product of daily use of
increased biological value. The reliability of the obtained experimental data is ensured by the use of modern
research methods and appropriate equipment.
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