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bypuenko JIM. «TexHoJioriss XxJi000y/JJO4HUX BHPOOIB MiBUIEHOI
Xap40BOi HIHHOCTI 3 MOJAOBKEHUM TEePMiHOM 30epiraHHsa» — KpajiikauiiHa
HAYKOBa Mpaisi Ha MPaBax pyKonucy.

Hucepraiiiss Ha 3700yTTS HAyKOBOTO CTyIeHsS JokTopa ¢diutocodii 3a
cnemianpHicTIO 181 «XapdoBi TexHosorii» - HalioHanbHUI YHIBEpCUTET
XapYOBHX TEXHOJIOT1H, MiHiCTepCcTBO OCBITH 1 Hayku YKkpainu, Kuis, 2021.

Hucepramiitna poboTa MNpPUCBAYEHA PO3POOJICHHIO Ta  HAYKOBOMY
OOIPYHTYBaHHIO TEXHOJIOT1i XJIIOOOYJIOYHUX BHPOOIB IMOKPALIEHOI Xap4yoBOi
LIHHOCTI, BHACJIIJIOK BUKOPUCTAHHS CYMII IPOPOIIEHUX 3€pEeH MIIEHUII], BiBcCa,
suMeHio Ta Kykypya3u komnanii « CHOICE», Ykpaina, KuiB, Ta mosimnieHHio ix
SAKOCTI, a TaKOX IIOJOBXKEHHIO TEpPMIHY 30€piraHHsi, 3aBIsSKH PO3POOJICHHIO
MOJIIKOMIIOHEHTHHUX CyMIIIEH.

3a J0NOMOrO  MaTeMaTMYHOIrO MOJICIIOBAHHS  BCTAHOBJIEHO, 11O
palioOHAIBHUM JI03YBaHHS CyMIIIl TPOPOIIEHHUX 3€pEeH y peuentypu xiaida 3
NIIIEHUYHOTO OOpOIIIHA BUILOTO COPTY Ta OynouHuxX BUpPoOiB € 15 % mo macu
OoporiHa, y pelentypax 3A00HUX BHUPOOIB € MOXJIMBICTH 3aMiHtoBatu 50 %
OopolllHa Ha CyMIlll MPOPOIICHHX 3€peH. Y OTPUMaHUX BHUPOOax mopsa 31
MOKpAIIaHHSAM  Xap4yoBOi I[IHHOCTI 3 SBISETHCA JIMMOKICTb M SKYIIKH — Ta
3MEHIIYEThCS MUTOMUIM 00’€M BUPOOIB. BCTaHOBIEHO, IO JIMMKICTh M’ SIKYIIKH
MOB’s3aHa 3 YTBOPEHHSM BEJIUKOI KIJIBKOCTI JIEKCTPUHIB, 3aBISKH BHCOKIN
aMUTOITUYHIA aKTUBHOCTI CYMIIIl TPOPOIIEHUX 3€PEeH 3JIAKOBUX KYJIBTYP.
3MEHIIeHHS] TUTOMOro 00’€eMy BHPOOIB 3YMOBJIEHO 3MIHOIO OUIKOBOrO CKIaay
TICTa, a caM€ — 3MCHIIEHHS KIJbKOCTI KJIEHKOBHMHHHMX OUIKIB Ta 30UIBIICHHS
BMICTY NPOMDKHOI (pakilii, a TakoX 30UIbLIICHHSM BMICTY TIeMILeNoa3, sKi
YKPITUTIOIOTh TICTOBY CUCTEMY.

Po3pobneno Tpu perenTypu MoTIKOMIOHESHTHUX CYMIIIEH I HiBETFOBAaHHS
HEraTUBHOTO BIUIMBY CYMIIIl MPOPOUIEHUX 3€pEeH Ha SKICTh XJI100OYJIOUHUX
BUpoOiB. J[ya x116a 3 MIIIEHUYHOTO OOPOITHA, B PELENTypy SKOro BXoauTh 15 %

CyMIillll MPOPOIIEHUX 3€pPEH, PO3POOJIEHO MONIKOMIOHEHTHY cymiml «Coyoaok



cynep». Iurpemientamu cymimi «CoOJOIOK cCymep» € 1HyJOiH IHKOpilo, cyxa
MOJIOYHa cHupoBaTka 30aradveHa Mg Ta Mn, cyxa mmeHWYHA KICHKOBWHA,
AOMydHUN TIEKTHH, KapOOKCHMETHIIIEN0n03a, ¢ochaTuaHuil  KOHIIEHTpAT,
dbepmentHuii npenapat Deltamalt, monouna kucmora. /[ Oynmounux BHPOOIB, B
pelenTypy SKax BXOAuTh 15 % cymimii OpOpoOIIeHUX 3€peH, pOo3pOo0JIEHO
MOJIIKOMIOHEHTHY cyMill «CoJoI0K +» HACTyMHOrO CKJIaay: IHYJIIH I[MKOPIlo,
cyxa MoJIouHa cupoBaTtka 30aradyena Mg ta Mn, si6myunuit nektuH, pochaTuaHui
KOHIICHTpaT, (epmenTHuii mnpemapatr Deltamalt, ackop6inoBa kwucimora. Jlus
3100HUX BHpOOiIB, B perentypax skux 50 % OopolllHa 3aMiHEHO Ha CyMIII
MPOPONIEHUX 3€PEH, PO3pPOOJICHO MOJIKOMIOHEHTHY cyMiml «Conomok». Cymiln
«ConoI0K» CKJIAQAA€ThCA 3 KOPUIl MEJIEHOi, CyXOi MNIIEHWYHOi KIJIEHKOBMHH,
A0Jy4YHOTO IEKTUHY Ta AaCKOPOIHOBO1 KUCIIOTH.

BcraHoBiieHO, 1110 BUKOPUCTaHHS PELENTYPHUX KOMIIOHEHTIB pPO3pPOOJICHUX
NOJIKOMIIOHEHTHUX ~ CyMilled  3a0e3neuyloTb  MOKpAlleHHS  CTPYKTYpHO-
MEXaHIYHUX BJIACTHUBOCTEM TicTa. Tak, cyxa MUIEHWYHA KIJIEWKOBHHA Yy CKJIAIl
MOJIIKOMIIOHEHTHUX CyMIIIEH cripusie 30UIbIICHHIO KICMKOBUHHUX OUIKIB B TICTI,
[0 HaJa€ YTBOPEHHIO OUIBIN HIIJIbHOI KJIEMKOBUHHOI CITKH, sfika B OUIBIIIN MIpi
OropTae KpoxMallb, a TaKOXK Hagae TICTy OunbInoi ernactudyHocti. Cyxa MojgoyHa
cupoBarka 30araueHa Mg ta Mn, crpusie HaKONMUYEHHIO B TICTOBIH CHCTEMI
BOJOPO3UYMHHUX OLIKIB, 110 OOYMOBIIIOE PO3PIIKEHHS Ta 3MEHIIY€E AKTUBHICTh
dbepMeHTIB, 3aBASKM 30UIBIICHHIO KHUCIOTHOCTI. BuKOpHUCTaHHS SOJIyYHOTO
NEKTUHY HIBEIIOE Mally KUIbKICTh KJIEHKOBHHHHMX OUIKIB Yy TICTI, 3a paxXyHOK
YTBOPEHHSI OLIKOBO-TIOIICAXapUIHUX KOMILJIEKCIB B PE3YyJIbTATI YOIO YTBOPIOETHCS
IIThHA KJIEMKOBUHHA CITKA. PeoJsoTiuHI BIACTHUBOCTI MOKPAIIYIOTHCS TaKOXK 3a
paxyHOK 3B’s13yBaHHs TOJISIPHOIO Tpymoro GochaTuaHOro KOHIIEHTPATY 3 BOJOO Ta
OlomoyiMepaMu TiCTa 1 3MEHIICHHS €Heprii, 10 YTBOpPEHa HEYpPIBHOBAKCHUMH
CHJIaMU KOTe31i B pe3yJbTaTl YOro MOKPAIlyeTbCS PO3TSDKHICTh Ta €IACTUYHICTD
TICTA.

BcranoBrneno, 110 3MEHINEHHS JIMMIKOCTI  BUPOOIB  TOB’SI3aHO 3

BUKOPHUCTAHHSAM Yy CKJIaJll TIOJIIKOMIIOHEHTHUX CyMillleil (hepMEHTHOTO Mpernapary



Deltamalt, sxuit 3HIKYe QepMEHTaTUBHY aKTUBHICTh Ta 3MEHIIYE HAKOIMHMYCHHS
JEKCTPUHIB y TOTOBUX BHpoOax. LlpoMy crpusie TakoX BHKOPHUCTaHHS CyXOi
MOJIOYHOI cupoBaTku 30arauenoi Mg ta Mn.

BcranoBineHo, 10 BHUKOPUCTaHHS  pO3POOJICHUX  MOJIKOMIIOHEHTHHX
CyMillle TOKpairye OpOJUSIbHY aKTHUBHICTb TICTOBOI CHUCTEMH, 3aBJSIKH UYOMY
MPOXOJUTh 1HTEHCHU(pIKAIlA Tpollecy OpOJiHHS Ta MOKpAaIlaHHS SKOCTI TOTOBHUX
BUPOOIB.

JloBeieHO, 10 TOKpAIEHHS CTPYKTYPHO-MEXaHIYHMX BIACTUBOCTEH Ta
iHTeHcudikalia  OlOXIMIYHHUX  TPOLECIB  CHOPHUS€  MIJABUILCHHIO  SIKICHUX
XapaKTEPUCTHK Ta IMOAOBXKEHHIO CBDKOCTI XJ11000YJOYHHUX BUPOOIB. 3aBISKH
OUIBIIIOMY HAKOIMYEHHIO JIEKCTPUHIB Ta YTBOPEHHIO KOMIUIEKCIB SIOIYyYHOTO
NEKTHHY, (oc]aTuIHOrO KOHIEHTPATy 3 KIEHKOBHHOK TICTA, IOJIOBXKYETHCS
CBIXKICTh HEYMaKOBAaHUX XJ11I000YJI0uHUX BUPOOIB 10 72 roa. Lle moB’si3aHO Takox
BUKOPUCTAHHSAM B PELENTYpi MOJIKOMIIOHEHTHUX CyMIlled MeJeHOi KOpHIll Ta
1HYJIIHY, SK1 COPHSIOTh YTPUMAHHIO BOJIOTH B TOTOBUX BHUPOOaXx 3a paXyHOK CBO€I
BHUCOKOI TIpOCKOMIYHOCTI. Takok OUTHIIIUM HAaKOIMMYEHHSIM HU3bKOMOJIEKYIISIPHUX
JEKCTPUHIB, K1 YTPUMYIOTh 1 HE BIJAIOTH M1 Yac 30epiraHHs 3B’ si3aHy HUM BOJY.
[e miaTBEpAKEHO MIABUIIIEHHSM OCMOTHYHO 1 aJICOPOILIIIHO 3B’ s13aHOT BOJIOTH.

3a pe3ynapTaTaMu JTOCHIKEHb PO3pO0JICHO IJIsl PI3HUX TPYI XJT1000yI0UHUX
BUPOOIB TPU pELENTYpU MOJIKOMIIOHEHTHUX CyMillel Ta peuentypu xiida «Cumna
3makiB», Oymouku «llimroma» Tta Oymouku «KuBuHKa», gKi ampoOOBaHO Ha
MIMPUEMCTBAX XJ100TIEKapChKOi TPOMUCIOBOCTI.

Po3paxoBana ekoHOMiYHa €(DEKTUBHICTb BiJ] BIPOBAHKEHHS Y BUPOOHUIITBO
MOJIIKOMIIOHEHTHUX CYMIIIEH MIATBEPIKYE IOUUIBHICTh BHUKOPUCTAHHA 1X Y
TEXHOJIOT1i XJ10a Ta OyJO4YHMX BHpOOIB, B PELENTYpaX SKUX BUKOPUCTOBYETHCS
15% nmo macu OopolrHa CyMIIIl MPOPOIICHUX 3€pPEH 3JTaKOBUX KYJIBTYp Ta
3100HUX BUPOOIB, B ckiafl sskux 50 % OopolliHa 3aMIHEHO Ha CyMIILL.

Knwuoei cnoea: uepcmsinms, NONKOMNOHEHMHI cymiwti, X0, OYI0YHULL

8Upi6, 3000HULL BUPIO, NPOPOUYEHT 3ePHA, XAP108i 80JIOKHA, 3/1AKU, NPOPOUL)BAHHSL.
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ANNOTATION

Burchenko L. "Technology of bakery products of high nutritional value
with extended shelf life™ is a qualification scientific work on the right of a
manuscript.

Thesis for the scientific degree of Doctor of Philosophy on specialty
181 «Food Technologies» — National University of Food Technologies, Ministry
of Education and Science of Ukraine, Kyiv, 2021.

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 has been found that the decrease in stickiness of product is due to the use
of the enzyme formulation Deltamalt in the composition of the polycomponent
mixture, which reduces enzymatic activity and reduces accumulation of dextrins in
finished products. This is also facilitated by the use of whey powder enriched with
by Mg and Mn.



It has been found that the use of the developed polycomponent mixtures
improves the fermentation activity of the dough system, due to which the
fermentation process is intensified and the quality of finished products is
improved.

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".

The calculated economic efficiency from introduction into manufacture of
polycomponent mixtures has determined the expediency of its use in the
technology of bread and bakery products in recipe which is include 15 % to mass
of flour the mixture of germinated grains of cereals and pastry products in the
recipe of which 50 % of flour is replaced by a mixture.

Key words: hardening, polycomponent mixtures, bread, bun, pastry,

germinated grains, food fibers, cereals, germination.



