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1. Inceprariiina po60oTa IpUCBIYeHa PO3POOJIEHHIO Ta HAYKOBOMY OOI'PYHTYBaHHIO TEXHOJIOTII XJ1i600y109HUX
BMPOOIB IOKPalEeHOI XapyoBoi IIiHHOCTI, BHACJIiJIOK BUKOPUCTAHHS CyMillli IPOPOLIeHNX 3epeH NIIEeHULl], BiBca,
SYMEHIO Ta KyKypy3u koMmmnanii « CHOICE», Ykpaina, KuiB, Ta MOJIMNIIEHHIO iX SKOCTI, @ TAKOX MTOJ0BXEHHIO
TepMiHy 36epiraHHsl, 3aBIsKN PO3POOJIEHHIO ITOJIIKOMIIOHEHTHUX CyMilIeil. 3a JOIIOMOro MaTeMaTUYHOTO
MOJIeJIIOBaHHS BCTAHOBJIEHO, 110 PalliOHaJIbHUM JO3yBaHHS CYMillli IPOPOIEHUX 3€PEH Y pelenTypu xjiba 3
IIIEHUYHOro 60POIIHA BULIOTO COPTY Ta O6yJIOUHUX BUPOOGIB € 15 % o Macu 60POIIHA, Y pellenTypax 3000H1X
BHPOOGIB € MOKIIMBICTh 3aMiHIOBaTH 50 % 60pOLIHA HA CyMilll IPOPOLIEHUX 3epPeH. Y OTPUMaHNX BUPO6ax Mopsy 3i
[IOKPAIAHHSIM Xap4yOBOi L[iHHOCTI 3'SIBJISIETHCS JIMIIKICTh M'SIKYLIKHM Ta 3MEHIIYETHCSI TMTOMUI 00’'€M BUPOODIB.
BcTaHOBIIEHO, 110 JIMIKICTh M'IKYIIKY [TOB'$13aHa 3 YTBOPEHHSIM BEJIMKOI KiJIbKOCTi I€KCTPUHIB, 3aB/SIKA BUCOKIN
aMIJIOJITUYHIN aKTUBHOCTI CyMillli TPOPOIIEHUX 3€PEH 3/1aKOBUX KYJIbTYP. 3MEHIIEHHS IMTOMOTO 00'eMy BUPOOiB
3YMOBJIEHO 3MiHOIO 6iJIKOBOTO CKJIAZy TiCTa, a came — 3MEHIIEHHS! KiIbKOCTi KJIeNKOBUHHUX Oi/IKiB Ta 36i/bIIeHHS

BMICTy IPOMI>KHOI paKiiii, a TAKOX 30i7bIIEHHSIM BMICTY reMilesiosas, siki yKpiIIloloTh TiCTOBY CUCTEMY.



P03p06s1€HO TPU peLenTypu NOJTIKOMIIOHEHTHUX CYMillel /17151 HiBeJIIOBaHHS HETaTUBHOTO BILJIMBY CYMillli
[IPOPOIIEHUX 3ePeH Ha SKiCTh XJ1i000yI04HUX BUPOOiB. 17151 XJ1iba 3 MIIeHUYHOTO OGOPOIIHA, B PELENTypPy SKOro
BXOIUTh 15 % cyMillli IPOPOILEHUX 3€PEH, PO3POOJIEHO [I0IKOMIIOHEHTHY cyMill «CosIofoK cynep». IHrpesieHTamu
cymimti «CoJIOfOK cynep» € iHyJliH UKOPilo, Cyxa MOJIOYHA CMpOBaTKa 30araueHa Mg ta Mn, cyxa MiIeHn4Ha
KJIEIKOBHMHA, S0IyIHUM [1IeKTHH, KApOOKCUMETUIILIEI01032, GocdaTuaHNil KOHIEHTpaT, GepMeHTHUI Ipernapar
Deltamalt, mosiouna kucsora. [Ijs1 6ys1I04HUX BUPOOIB, B PELENITYPY SIKUX BXOAUTD 15 % cyMillli NpOpOLEeHNX 3EPEH,
PO3p006JI€HO NOJIIKOMIIOHEHTHY cyMilll «COJIOOK +» HACTYIIHOTO CKJIAZy: iHYyJIiH IMKOPII0, CyXa MOJIOYHA CUPOBATKa
3barayeHa Mg Ta Mn, s56;1y4HUI IEKTHH, POcHATUIHUI KOHLIEHTPAT, (pepMeHTHUI npenapar Deltamalt,
ackop6iHoBa KucJoTa. 7151 3106HKX BUPOOIB, B pelenTtypax skux 50 % 6opoliHa 3aMiHEHO Ha CyMilll IPOPOLIEHNUXK
3€peH, po3p06JIeHO NOJIKOMIIOHEHTHY cyMilll «Cosofok». Cymim «CosiofoK» CKIaJa€eThes 3 KOPULi MEJIEHOI, CyX0i
NIIE€HUYHOI KJIEHKOBUHY, SI6JTy4HOTrO [IEKTUHY Ta aCKOPOiHOBOI KUCJIOTU. BCTaHOBIIEHO, 1110 BUKOPUCTAHHS
peLEenTyPHUX KOMIIOHEHTIB PO3PO6JIEHUX MOJIIKOMIIOHEHTHUX CyMillleil 3a6€3Me4y0Th MOKPALeHHS! CTPYKTYPHO-
MEXaHIYHUX BJIACTUBOCTEN TicTa. Tak, cyxa NiIeHnYHa KJIEMKOBUHA Y CKJIaJli IOJiKOMIIOHEHTHUX CyMillle! CIIpuse
301/1bLIIEHHIO KJIEMKOBUHHUX OiJIKiB B TiCTi, 10 HaJja€ YTBOPEHHIO Gi/bII MIiJIbHOI KJIEMKOBUHHOI CiTKY, SIKA B Gi/1bIIiN
Mipi oroprae Kpoxmasb, a TaKOX Hazla€ TicTy 6inboi enacTudHOCTi. Cyxa MOJIOUHA CUPOBaTKa 306aradyeHa Mg ta
Mn, cripyrisie HAKOIMYEHHIO B TiCTOBI cHCTeMi BOJOPO3UYNHHUX GiJIKiB, 1110 00YMOBJIIOE PO3PiAKEHHS Ta 3MEHIIYE
aKTUBHICTb (PEPMEHTIB, 3aBISIKU 36i/IbLIIEHHIO KUCIOTHOCTI. BUKOpUCTaHHS 516JIyYHOTO NIEKTUHY HiBeJIIOE Maly
KiJIbKiCTb KJIEMKOBUHHMX OiJIKiB y TiCTi, 32 PaXyHOK YTBOPEHHS 6iJIKOBO-I10JliCaXapUIHKUX KOMILJIEKCIB B PE3YJIbTATi
YOro YTBOPIOETHCS LiIbHA KJIEMKOBUHHA CiTKA. P€0JIOriyHi BJIaCTUBOCTI IMOKPAILIYIOThCS TAKOXK 32 PAXyHOK
3B'sI3yBaHHS NIOJISIPHOIO IpyIioo pocdaTugHOro KOHLIEHTPATy 3 BOZJO0 Ta 6ionosyiMmepaMu TicTa i BMEHIIEHHS
€Heprii, 0 yTBOpEHa HEYPIBHOBAXEHUMY CUJIAMU KOTe3ii B pe3ysIbTaTi Y4Oro [OKPaIyeTbCs PO3TSIKHICTD Ta
€JIACTUYHICTb TicTa. [JoBeeHO, 0 NOKPALEeHHS CTPYKTYPHO-MEXaHIYHUX BJIACTUBOCTEN Ta iHTeHcUiKalis
6ioXiMIUHUX IIPOLIECiB CIIpUsIE MiIBUIIEHHIO SKICHUX XapaKTePUCTUK Ta MTOJOBKEHHIO CBIXKOCTI XJ1i600YI0UHNX
BUPOOIB. 3aBIsIKU 6i/IbIIOMY HAaKOIUYEHHIO AEKCTPUHIB Ta YTBOPEHHIO KOMIIJIEKCIB sI6Iy4HOTrO IIEKTHHY,
docdaTtruHOro KOHLIEHTPATY 3 KIIEKOBMHOIO TiCTa, IOJOBXYETbCS CBDKICTh HEYIIAKOBAHUX XJ11000YI0UHNX
BUPOOGIB 10 72 rof. Lle MoB’sI3aHO TaKOK BUKOPUCTAHHSIM B PELIENITYPi MOJiIKOMIOHEHTHUX CyMillleil MeJIEHOI KOpULli
Ta iHyJiHY, SIKi COIPUSIOTh YTPUMAaHHIO BOJIOTY B TOTOBUX BUPOOAX 32 PaxyHOK CBO€] BUCOKOI FirpOCKOMIYHOCTI.
Taxosx 6ibIIMM HaKONMYEHHSIM HU3bKOMOJIEKYJIIPHUX €KCTPUHIB, SIKi yTPUMYIOTh i He BiIaloTh Mif Yac
36epiraHHs 3B's13aHy HUM Bofly. Lle minTBepkeHo mifBUIeHHSIM OCMOTUYHO i aficopOLiliHO 3B’A3aH0i BOJIOTH. 32
pe3yJbTaTaMu [OCiIPKeHb pO3p00JIeHO AJ1s1 Pi3HUX IPyI xJ1i600YI0YHMX BUPOOIB TP peLenTypu
IIOJIIKOMIIOHEHTHUX CYMilllell Ta peuentypu xji6a «Cuia 31akis», 6ysnouku «limoma» ta 6ynouku «KuBUHKa», sKi
anpo6OBaHO Ha MiAIPUEMCTBAX XJ1i60IEeKapChKOi TPOMUCIOBOCTI. Kit0uoBi cs10Ba: 4epCTBiHHS, OTiIKOMIIOHEHTHi
cymimi, xJ1i6, 6yJI09HUI BUPib, 3M00HMI BUPi6, IPOPOILEHi 3epHAa, Xap4OBi BOJIOKHA, 371aKH, IPOPOLIYBaHHS.

2. The thesis is devoted to development and scientific substantiation of the technology of bakery products with
increased food value as a result of the use of the germinated grains mixture of wheat, oats, barley and corn
produced by the company "CHOICE", Ukraine, Kiev, and improvement of its quality and shelf life due to
development of polycomponent mixtures. With the help of mathematical modeling it is established that rational
dosage of the mixture of germinated grains in the recipe of bread from wheat flour of the higher grade and bun
products is 15 % to the mass of flour; in recipes of the pastry products there is an opportunity to replace 50 % of
wheat flour with the mixture of germinated grains. The developed products, along with the increasing of food
value, show the stickiness of the middle of the bread and the decrease of specific volume of products. It has been
found that the stickiness of the middle of the bread is connected with the formation of a large number of dextrin
due to the high amylolytic activity of the germinated grains mixture of cereal crops. The decrease of specific
volume of products is due to the change in protein composition of the dough, namely, the decrease in the number
of gluten and the increase in the content of the intermediate fraction, as well as the increase in the content of
hemicellulase, which strengthen the dough system. Three recipes of polycomponent mixtures have been
developed to ensure that the mixture of germinated grains does not adversely affect the quality of bakery
products. For bread from wheat flour the recipe of which includes 15 % mixture of germinated grains developed



polycomponent mixture "Solodok super". Components of mixture "Solodok super": chicory inulin, whey powder
enriched with Mg and Mn, dried wheat gluten, apple pectin, carboxymethylcellulose, phosphate concentrate,
Enzymatic preparation Deltamalt, lactic acid. For bun products the recipe of which includes 15 % of the mixture of
germinated grains developed polycomponent mixture "Solodok +" which includes inulin of chicory, whey powder
enriched with Mg and Mn, apple pectin, phosphate concentrate, enzymatic preparation Deltamalt, ascorbic acid.
For the pastry products, in recipes of which 50 % of flour is replaced by a mixture of germinated grains,
polycomponent mixture "Solodok" is developed. Mixture "Solodok" includes ground cinnamon, dried wheat gluten,
apple pectin, phosphate concentrate, ascorbic acid. It has been found that the use of recipe components of
developed polycomponent mixtures provide improvement of structural and mechanical properties of the dough.
For example, dried wheat gluten in the composition of polycomponent mixtures promotes increase of gluten in the
dough, which gives formation of a denser gluten mesh, which better wrap starch, and also gives the dough better
elasticity. Whey powder enriched with Mg and Mn helps to accumulate water-soluble proteins in the dough
system, which contributes to its liquefaction of the dough and reduces enzymes activity due to increased acidity.
The use of apple pectin increases a small amount of gluten in the pastry, due to the formation of protein-
polysaccharide complexes as a result of which a dense gluten mesh is formed. Rheological properties are also
improved by the connection of the polar group of phosphate concentrate with water and dough biopolymers and
the reduction of energy formed by unbalanced cohesion forces, which results in the appearance of the elasticity
and stretching of the dough. It is proved that the improvement of structural-mechanical properties and
intensification of biochemical processes contributes to improvement of quality and increasing of shelf life of
bakery products. Due to the increased accumulation of dextrins and the formation of complexes of apple pectin,
phosphate concentrate with gluten of the dough, the shelf life of unpacked bakery products is extended up to 72
hours. This is also due to the use in the formulation of polycomponent mixtures of ground cinnamon and inulin,
which contribute to moisture retention in finished products due to its greater hygroscopy. Also, due to the greater
accumulation of low-molecular dextrins, which keep and do not give during storage of bound water, this is
confirmed by an increase in the osmotically and adsorbed bound moisture. According to the results of the
researches three recipes of polycomponent mixtures and recipes for different groups of bakery products were
developed and tested at enterprises of bread-making industry: bread "Power of cereals”, bun "Healers" and bun
"Zhyvynka". Key words: hardening, polycomponent mixtures, bread, bun, pastry, germinated grains, food fibers,

cereals, germination.
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