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CHPOBUHU

2. Improvement of the technology of culinary semi-finished products using non-traditional protein-containing raw
materials

Pedepar:

1. MeTom0 nucepTauiiHoOi po60TH € YAOCKOHAJIEHHS HaMiB(PabpUKATiB y TiCTOBI 000JIOHL], IIJISIXOM BHECEHHS
POCJIMHHOI 6i7I0KBMiCHOI cupoBUHU. OJIHi€I0 3 IePCIIEKTUBHUX OiJIOKBMiCHUX KYJIBTYP € KOHOIUII. [IpoayKTu
nepepoOKU iX HACiHHS MaloTb BUCOKUI BMiCT aMiHOKHMCJIOT Ta IIOENHYIOTHCS Y M'SICOMICTKUX MTPOAYKTaX 3
IOKpAaIlleHHSIM iX PYHKILIOHAJIbHO-TEXHOJIOTTYHUX BIacTUBOCTEMN. [Tpoliec 3aMOPO>KyBaHHS IIPU BUPOOHUIITBI
HaniB(pabpuKarTiB BIUIMBAE Ha 3MiHM (YHKIiOHATIBHO-TEXHOJIOTIYHUX Ta CTPYKTYPHO-MEXaHIYHUX BJIACTUBOCTEN.
HiBemoBaHHS UX 3MiH MOXKJIMBE 33 PAXYHOK BUKOPMCTAHHS KPiOIPOTEKTOPIB. Y CBOIO Y€Pry BUKOPUCTAHHS
6i710KBMiCHOI CUPOBUHM NTOTpeO6Ye NMOMIYKY croco6iB ii rimpaTaniii. ¥ 38'3Ky 3 LIUM BUKOPUCTAaHHS aHOJIITYy Ta
KaTOJITy € NepCHeKTUBHUM JIJIsS1 MO>KJIMBOCTI aKTUBAllii 6iJIka B cKjazi HaniBpabpuKaris. Y Apyromy po3miii
IucepTallii O6rpyHTOBaHi BUKOPUCTaHi METOIOUKY [1JIsl aHaJli3y CHPOBUHMU Ta FOTOBOI IPOAYKLIi.Y TpeTbomy po3zii

IycepTalifiHoOi po6OTH IPOBEAEHO OCIIiIPKEHHS POIYKTIB IIepepo0JIeHHS HACIHHS KOHOIIEJb Ta KYKYpPYI35IHOTO



KPOXMAJIIO 3 ypaxyBaHHSIM MOXKJIMBOCTI TIOJIaJIbIIOr0 BUKOPUCTAHHS Y PelienTypax HamiB(pabpukaris
KyJliHapHUX.JJoBeieHo, 110 rifparalii CUpOBUHM Y CIIiBBiHOLIEHHI Gisblie 1:2 3HHXYe BOJIOT03B'SI3yI04Y Ta
€MyJIbIyIouy 31aTHICTh CHPOBUHHY, a IPOrpiBaHHs 3pa3KiB Ha BOASIHIN 6aHi He lae 3HAYHOTO BIUIMBY Ha iX
nokpaieHHs. BusHaueHo, mo rigpatanii 1:1,5 Ta 1:2 103B0JI€ OTPUMATH CUCTEMHU 3 TAPDHUMU PEOJIOTIYHUMUA
NOKasHUKaMU. JJOCIiI)KeHHS KYKypyI3sSIHOrO KPOXMAJIIo 3a (i3MKO-XiMiYHMMH NTOKa3HUKAaMU Ta XiMiYHMM CKJIaJIOM
BKa3yIOTb Ha 3Ha4Hi I€PCIIeKTUBY BUKOPUCTAHHS JaHOI CUPOBUHU Y CKJaJi HaniBPpaObpUKaTiB KyliHApHUX.
[IpoBeneHo OOCIiIKEHHS BUKOPUCTaHHS IPOTEiHy Ta 60POIIHA 3 HACIHHS KOHOIEJIb IIPY BUPOOHUIITBI
3aMOPOKEHHUX HaMiBQabpUKATIB Y TiICTOBIN 060JIOHL Ta (PpUKALEIIBOK. 3a pe3yIbTaTaMU AOCHIIPKEHHS JOBELEHO,
o BuKopucTtanHs 20 % rigpaToBaHUX NPOIYKTIB 3 HACIHHS KOHOIIeJIb 1a€ 3MOTY IIOKPaUTH QyHKIIOHaTIbHO-
TEXHOJIOTi4Hi Ta PEOJIOTiYHi IOKA3HUKHU IIPOLYKTY IIOPIBHSAHO 3 KOHTPOJIBHOIO PELENITYPOIO 3 BAKOPUCTAHHAM
CBMHWHM Ta SJIOBUYMHU. BU3HAU€HO, 10 3aMOPOXKYBaHHS HamiB(pabprKariB 6€3 TiCTOBOI 000JI0HKU 3HUXKYE
[TIOKA3HMKU. 3a pe3yJIbTaTaMU AOCIIIKEHb JOBEAEHO, 0 aKTUBHICTb BOIU Y SOCIIIKYBAaHUX [IPOLYKTAX
3HaxoAuThCs B Mexax 0.951-0,967 oguHULb aKTUBHOCTI BOJU. 3a pe3ysbTaTaMU JOCIiIKeHb JOBeLeHO, 0
[IO€JHAHHS TPOAYKTIB [IepepOOKYU HACIiHHS KOHOIEb 3 61IMM M'ICOM KypuaT-OpoiiiepiB [03BOJIsE OTPUMATH
(papiueBi cuctemu Ha QYHKIIIOHATBHO-TEXHOJIOTIYHI IOKa3HUKU SIKUX HE BILJIMBA€ KpioreHHa o6poodka.lIposeneHo
IOCJIiIKeHHS yIOCKOHAaJIEHUX pellenTyp HaniBdabpuKaTiB y TiCTOBIiN 060JI0HLI. V HOCIIIHUX pelenTypax
3MiHIOBasIach YaCTKa KyKypyI3ssHOTO KpOXMaJllo Ta 60poIIHa abo NpOTeiHy 3 HACiHHS KOHOIIeJIb i cr1ocib ix
rigparauii(BUKOpUCTaHHS aHOJIITY ab0 KaToJIiTy).Bu3HaYeHO, [0 BUKOPUCTAHHS KYKYPYA3sHOTO KPOXMAJIIO
I03BOJISIE€ 3MEHIIUTU €(PEKT BUMOPOKYBaHHs (aplliB, IO BKa3ye Ha 10ro KPiONPOTEKTOPHY 3[aTHICTb.
BukopurcTaHHS KyKypy3sIHOTO KPOXMaJIo 03BOJIslE€ 3a6€311€YUTU BUCOKY BOJIOTO3B'S3yI04y 30aTHICTb IPOAYKTI Ta
3HU3UTU aKTUBHICTb BOAM y HamiBabpukaTax. BusHaueHo, 1110 aHOJIIT Ta KaTOJIT He MalOTh 3HAYHOTO BIIUBY Ha pH
(apy Ta Ticta cucreM. EMysbryoda 3gaTHICTb Ta IIJIACTUYHICTD (paplieBoi HAUMHKY MICIII PO3MOPO>KYBaHHS
[IOKa3ye BUILi 3HAaUEHHS B YAOCKOHAJTIEHUX pelenTtypax.Hanbinpuinii Buxis 1eMOHCTPYIOTh 3pa3Ku 3
BHMKOPHCTaHHSIM KaTOJIITy Ta 15 % KyKypyA3sHOro Kpoxmasio. 3a pesysbTaTaMy TepMorpadiyHoro aHamnisy
BM3HAY€HO, 110 BUKOPUCTAHHS KaTOJIITY y HaniBpabpuKaTax CIpusie OTPUMAaHHIO TEPMOCTA0iIbBHUX CUCTEM.
BukopucTaHHS aHOJIITY Mae Kpallly 6aKTepULUIHY [il0 Ha HaniBpabpuKaTy y TiCTOBil 000y10H1i.3a pe3yibTaTaMu
IOCTiIKeHb aMiHOKMCJIOTHOTO CKJIafly HaliB(pabpuKaTiB JOBEAEHO, 11J0 BUKOPHUCTAHHS KYKYPYI35IHOIO KPOXMAJIIO
3MEHIIy€e YaCTKy 6iJIKa B IPOJYKTI, ajle 3aJulIae JOCTaTHbO BUCOKUI amiHokucaoTHUM CKOP. OTpuManuil NpogyKT
30epirany y BAKyyMHOMY NIaKyBaHHS npoTsarom 12 micsiis npu -18 °C. IIpoBeneHi fOCTiI)KeHHS TOKa3yl0Th
HE3HAYHe 3HMKEHHSI BMIiCTY BOJIOTH IIiCJIsl pO3MOPOXKyBaHHS. [Ipy IbOMy BOJIOr03B’s13yI04a 31aTHICTh B yCiX 3pa3kax
3a/MIIKI0Ch Ha piBHi 100 %, 1110 BKa3ye Ha OTPUMaHHS KyJliHApHUX HamiBpabpUKarTiB 3i CTabiIbHUMU
(DYHKLiOHAJIBHO-TEXHOJIOTIYHUMU I0Ka3HUKaMU IIPU TPUBAJIOMy 30epiraHHi. 3HadeHHs pH y ¢apiieBux cucremax
nicsis 36epiraHHs cTabisnisyBanoch Ha piBHi 5,8 — 5,75. Takox Bif6y710Ch HE3HAYHE 3HMD>KEHHS aKTUBHOCTI BOJIU Y
HaniBdabpukarax. 3a pe3yjabTaTaMu OLiHKY BU3HAYEHO, 10 Micys 12 micsiiB 30epiraHHs ¢aplueBi cucTremu 3a
IOCJiI)KYBaHUMU ITOKa3HUKAMU 3HAXOJSThCS B MEXKax IIPOJYKTiB YMOBHO IPUAATHUX [10 BXKUBaHHS. Pe3yspTaTamu
IOCTIiIKEHDb JOBENIEHO, 1110 AJ151 TPOTEIHY 3 HACIHHS KOHOIEJb KPallolo € aKTUBALlig aHOJIITOM, Ta JJI 60pOIIHA
KaroJsitom. [IpoBefieHO onTHUMi3aliliHe MOETIOBAaHHS PELENITYp Ta JOCIIIPKEHHS B [IJIaHi TIOBHOTO (PaKTOPHOTO
eKCIIEpMMEHTY KoMbiHallii 6i710KBMiCHOI CUPOBUHMU, CTPYKTYPOdOPMYIOUOi Ta €1eKTPOXiMiYHO aKTMBOBaHOI BOAU Ha
(PYHKLiOHAJIBHO-TEXHOJIOTIYHI ITOKa3HUKA HaNiB(padpuKaTiB y TiCTOBi# 06010HLI.CKIaIEeHO YIOCKOHAJIEHY
TEXHOJIOTiI0 BUPOOHUIITBA HaMiB(aOpUKATIB y TICTOBII 00010HLi.OTPUMAHO NIPOEKT TEXHIYHNUX YMOB Ta

TEXHOJIOTIYHOI IHCTPYKIIii Ha po3pobJieHi HamiB(pabpuKaTy.

2. The dissertation work aims to improve semi-finished products in the dough shell by introducing vegetable
protein-containing raw materials.One of the most promising protein-containing crops is hemp. Hemp seed
products have a high content of amino acids and are combined with meat-containing products to improve their
functional and technological properties.The process of freezing in the production of semi-finished products
affects changes in functional, technological structural and mechanical properties.Levelling these changes is
possible through the use of cryoprotectants. By shifting the isoelectric point of the protein, fillers can improve the
moisture binding capacity.The second chapter of the thesis substantiates the methods used to analyse raw



materials and finished products.In the third chapter of the dissertation, a study of the products of processing
hemp seeds and corn starch was carried out, taking into account the possibility of further use in the formulations
of semi-finished culinary products.It was proved that hydration of raw materials in a ratio of more than 1:2 reduces
the moisture-binding and emulsifying capacity of raw materials, and heating the samples in a water bath does not
have a significant effect on their improvement. It has been determined that hydration ratios of 1:1.5 and 1:2 allow
obtaining systems with good rheological properties.Studies of corn starch in terms of physicochemical parameters
and chemical composition indicate significant prospects for the use of this raw material in culinary semi-finished
products.The use of hemp seed protein and flour in the production of frozen semi-finished products in a dough
shell and meatballs was studied.The results of the study show that the use of 20 % of hydrated hemp seed
products can improve the functional, technological and rheological characteristics of the product compared to the
control recipe using pork and beef.It has been determined that freezing semi-finished products without a dough
casing reduces the indicators.According to the results of the research, it was proved that the water activity in the
tested products is in the range of 0.951-0.967 water activity units. According to the research results, it has been
proven that the combination of hemp seed processing products with white meat of broiler chickens allows to
obtaining of minced systems whose functional and technological indicators are not affected by cryogenic
processing.The proportion of corn starch and flour or hemp seed protein and the method of their hydration (using
anolyte or catholyte) were varied in the experimental formulations.It was determined that the use of corn starch
can reduce the effect of freezing minced meat, which indicates its cryoprotective ability. The use of corn starch
provides a high moisture-binding capacity for the product and reduces the activity of water in semi-finished
products.It has been determined that anolyte and catholyte do not have a significant effect on the pH of minced
meat and dough systems.The emulsifying ability and plasticity of the minced meat filling after defrosting show
higher values in the improved formulations.The highest yields are demonstrated by samples using catholite and
15% corn starch.The results of the thermographic analysis showed that the use of catholyte in semi-finished
products contributes to the production of thermostable systems.The use of anolyte has a better bactericidal effect
on semi-finished products in a dough shell. The amino acid composition of the semi-finished products was studied
and it was proved that the use of corn starch reduces the proportion of protein in the product, but leaves a
sufficiently high amino acid SCORE.The resulting product was stored in vacuum packaging for a 12 months at -18
°C. The studies show a slight decrease in moisture content after defrosting. At the same time, the moisture binding
capacity in all samples remained at the level of 100 %, which indicates the production of culinary semi-finished
products with stable functional and technological indicators during long-term storage. The pH value in the minced
meat systems after storage stabilised at 5.8-5.75. There was also a slight decrease in water activity in the semi-
finished products.The results of the evaluation showed that after 12 months of storage, the minced meat systems
are within the range of products conditionally suitable for consumption.The results of the research have shown
that activation with an anolyte is preferable for hemp seed protein and catholyte for flour. Optimisation modelling
of recipes and a full factorial experiment were carried out to study the effect of the combination of protein-
containing raw materials, structure-forming and electrochemically activated water on the functional and
technological parameters of semi-finished products in a dough shell. The project of technical conditions and
technological instructions for the developed semi-finished products was received.
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