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1. AHOTALIA [3urap O.0. «YIOCKOHAJIEHHS TEXHOJIOTII KpEKEPIB 3 JOJaBaHHAM IOJIMNIIYBaYa IIPOTEOJITUYHOI A,
aMapaHTOBOTO GOPOIIHA Ta MPSIHO-apOMAaTUYHOI CUPOBUHU» — KBastigikaliliHa HayKoBa Mpalis Ha IIpaBax
pykornucy. [lucepranis Ha 3000yTTsI HAYKOBOTO CTyIeHs JokTopa dinocodii 3a crewianpHicTio 181 «Xapyosi
TEXHOJIOTii» — HallioHaJIbHUI YHIBEPCUTET XapyOBUX TEXHOJIOTN MiHicTepcTBa OCBiTH i Hayku YKpainu, Kuis, 2020.
Jucepralis NpUCBSIYEHA yIOCKOHAJIIEHHIO TEXHOJIOTII KPEKEepPIiB 3 METOI0 OTPMMAHHS HOBOTO AaCOPTUMEHTY
KOHKYPEHTOCIIPOMOSKHOI MPOAYKIIii 3 MiBUIEHOI0 Xap4YOBOIO Ta 6i0JIOTiYHOIO LiHHICTIO, TOJOBKEHUM TEPMiHOM
30epiraHHsi, OpUriHaJIbHUMU CMaKOBUMMU BJIACTUBOCTSIMU 3aBJISIKM 3aCTOCYBAHHIO I1OJINITYBaYiB IPOTEOJIITUYHOI A,
IIPSIHO-aPOMAaTUYHOI CUPOBUHM NTKUTHUKA CIHHOTO 1 MOHApAy [BiYacToi, aMapaHTOBOrO O0POIIHA i KaMei
apasiiicbKoi akatlii - rymiapa6iky. Ha nifcTaBsi aHani3y iHHOBalillHUX TEXHOJIOTIYHUX pillleHb Yy BUPOOHUILITBI

KpeKepiB [10Be[leHO NepPCIIeKTUBY Y 3aCTOCYBaHHI MOJIINITyBayiB IPOTEOJIITUYHOI Aii 1711 OKpaleHHs i cTabisnizarii



CTPYKTYPHO-MEXaHIUHUX BIIACTUBOCTEN TiCTOBOrO HamiB(pabpukaTy Ta roTOBUX BUpPOG6iB. BuBueHi rpouecu
CTPYKTYpPOYTBOPEHHS KPEKEPHOTO TiCTa i3 3acToCyBaHHSIM (EepMEHTHUX IperapatiB Ha OCHOBI 6aKTepiabHOi
nporeasu i L-uucreiHoBUX nosiniysadis. [JoBeneHo, 0 Halbinb edpexTuBHUM € noJinmysad «kEMCEsoft P 10» Ha
OCHOBi aMiHOKUCJIOTY L-LIUCTEIH, SIKUI CYTTEBO BILJIMBA€E HA (POPMYBAHHS CTPYKTYPHO-MEXaHIYHUX BJIACTUBOCTEN
KPEKEPHOTO TicTa. BCTaHOBJIEHO MOJIIMNIIEHHS CTPYKTYPU KPEKEPIB i3 3aCTOCYBaHHAM IOJIIMNIIYBaya

«EMCEsoft P 10», 36inp1€HHS IOPUCTOCTI Ta HAMOYYBaHOCTI. BUBU€eHI Npoliecy CTPYKTypOYTBOPEHHS KPEKEPHOTO
TiCTa i3 3aCTOCYBaHHSIM aMapaHTOBOIrO OOPOIIHA Ta ryMiapabiky. BcTaHOBIIEHO, 110 aMapaHTOBE 6OPOIIHO Mae
HU3bKi TEXHOJIOTIUHI BJJACTUBOCTI, 3aMiHa MIIEHUYHOTo O0POIIIHA Ha aMapaHTOBe 30iJblIye PO3PiIPKEHHS TicTa Ta
3MEHIIy€E €JIaCTUYHICTD. [I719 KOPEryBaHHS CTPYKTYPHO-MEXAHIYHUX BJIACTUBOCTEN KPEKEPHOTO TiCTa
3aIpPOIIOHOBAHO BHECEHHS TiipoKosoiny rymiapabiky TM«Fibregum B», 1110 103BoJIsIE IOKPALIUTY TOKAa3HUKU
SIKOCTi KOMITO3UTHUX CyMillleii IIEHUYHOT0 Ta aMapaHTOBOr0 6OPOIIHA, 30iJIbIllye TPAHUYHY HAIIPYTy 3CYBY Ta
3MEHIIy€E aare3ifHy MillHICTb TicTa. JJoBeeHa e(pEeKTUBHICTb 3aCTOCYBAaHHS MIPSIHO-apPOMATU4HOI CUPOBUHU
MOHapAM [BilYacToi Ta Ma’)KUTHUKA CIHHOTO Y BUPOOHUIITBI KpeKepiB 3 IOKpallleHUMU OPTaHOJIEeNTUYHUMU
[IOKa3HUKaMU Ta IOJJOBXXEHMM TEPMIHOM 30epiraHHs. BuaHaueHo XiMi4YHUI CKJIaf, IPSHO-apOMaTUYHOI CHPOBUHH.
BcTaHOBIIEHO, MO JIMCTKY MOHAPAY [Bif4aCTOl Ta NaKUTHMKA CiIHHOTO MIiCTSTh BiTaMiH C, KapOTUH, AyOWJIbHI
pevyoBuHH, edipHY oJito. [loBeneHo ii BUCOKMI aHTUOKCUIAHTHU MTOTEeHIIiall. BcTaHOB/IEHO, 0 NpY IPUTOTYBaHHI
KPEKEPHOTO TiCcTa palioHasbHA KiJIbKICTb IMOPOLIKIB 3 JIMCTKIB MOHAPAY IBiiyacToi cTaHOBUTH 3,0 %, Na)KUTHUKA
cinnoro - 2,0 % 10 Macu Kupy, IKUi BHOCUTHLCS I1iJ] 4ac JIaMiHyBaHHS TiCTOBOi CTPiYKku. PO3po6s1eHO Cr1oci6
IIPUTOTYBAHHS MACJISTHOTO €KCTPAKTY Ha OCHOBI IIPSIHO-apOMAaTHUYHOI CUPOBUHM [7151 06PO6JIEHHS KPEKEPiB MicJis
BuIlikaHHs. OGI'PYHTOBAHO OLiIbHICTh 3aCTOCYBAaHHS [TOPOLIKIB 3 JINCTKIB IIPSIHO-apPOMAaTU4YHOI CHPOBUHU Ta
MaCJISTHUX €KCTPaKTiB J1s1 IOJOBXXEHHS TEPMiHY 30epiraHHs1 BUPOOiB 3aBJsIKM aHTUOKCUAAHTHUM BJIaCTUBOCTSIM
cupoBUHU. PO3po6sieHi Ta 3aTBeppKeHi PeleNTypy Ta TEXHOJIOTYHI iHCTPYKLil MPUTOTyBaHHS KPEKePiB
«TaemHuLs», «JlicOBUI MOUX» i3 32aCTOCYBaHHSIM LIICTEIHOBOTO MOJIMNIIYyBa4a, IOPOIIKIB MPSHO-apOMATUYHOI
CHPOBUMHU Ta MACJISIHUX €KCTPAKTIB; «AMapaHTOBa Maris» Ta «AMapaHTOBE AMBO» i3 3aCTOCYBaHHAIM aMapaHTOBOTO
60polIIHa, rigpoKoJIoify — ryMmiapabiky Ta MacjsiHUX eKCTPakTiB. Po3pobeHi TexHosiorii 6ysin anpo6oBaHi Ha
nignpuemcreax OOIT «Mapmasnok B.A.» (m. Bina Llepksa) Ta ®OIT «Mapuenko B.B.» (m. Bina Llepksa). [ls1s1 ouiHKu
SKOCTi HOBOTO aCOPTUMEHTY KPEKEPIB 32 YAOCKOHAJIEHMMU TEXHOJIOTIIMYU TPOBOAMUIIN iX KBaJIMETPUYHY OLiHKY 3a
KOMIIJIEKCHUM [TOKa3HUKOM, SIKUI BKJII0YaB HACTYIHI AudEPEHLiNHI TIOKa3HUKU SKOCTi: OpraHOJIeNTUYHi, (PizuKo-
XiMiuHi, xapyoBy Ta 6i0JIOTiYHY LjiHHiCcTh. Ha mifcTaBi mpoBeneHNx NOCAiIKeHb JOBEIEHO NOLibHICTh BHECEHHS
POCJIMHHOI CUPOBUHY, 1[0 BOJIO/i€ aHTHOKCUIAHTHUMU BJIIACTUBOCTSIMU 3 METOIO 301/IbIIeHHS TEPMiHY 30epiraHHs
KpekepiB 110 12 Mics1iB. Po3paxoBaHO €KOHOMIYHY €(PEeKTUBHICTD BiJ BIIPOBA/I>)KEHHSI HOBUX BUJIiB KPEKEPiB.
[TligTBEpI>KEHO CcoLianbHUI €(EKT, OCKIJIbKYA HOBI BUJIM KPEKEPIB MAIOTh MiIBUILLIEHY Xap4yoBY Ta 6i0JIoriyHy
L[iHHICTb, OpPUTiHAJIbHI IPSTHO-CMAKOBI BJIACTUBOCTI Ta MOJOBXXEHMIA TEPMiH 36epiraHHs. KiouoBi c10Ba: Kpekep,
TE€XHOJIOTi4Hi MOoJIinmyBadyi, L-uucreil, NpsHO-apoMaTU4Ha CUPOBMHA, MOHApJia JBill4acTa, NaXUTHUK CIHHUA,

aMapaHToBe OOPOIIHO, TyMiapabiK, MacJIsiHi €KCTPAaKTH, aHTUOKCUIAHTHA CUPOBUHA, TEPMIH 30€piraHHsl.

2. ABSTRACT O. Dzyhar Improvement of the technology of crackers with the addition of proteolytic action
enhancer, amaranth flour and spicy aromatic raw materials - Qualifying scientific paper on the rights of the
manuscript. Dissertation for obtaining a scientific degree of Doctor of Philosophy in the specialty 181 «Food
Technologies» - National University of Food Technologies of the Ministry of Education and Science of Ukraine,
Kiev, 2020. The dissertation is devoted to the improvement of crackers technology to obtain a new assortment of
competitive products with increased nutritional and biological value, extended shelf life, original flavoring
properties due to the use of proteolytic enhancers, spicy aromatic raw materials of fenugreek and monarda
didyma, amaranth flour and Arabian Acacia gum - gum arabic. Based on the analysis of innovative technological
solutions in the production of crackers, the prospect in the application of proteolytic action enhancers to improve
and stabilize the structural and mechanical properties of the dough semi-finished product and finished products
has been proved. The processes of structure formation of cracker dough with the use of enzyme preparations
based on bacterial protease and L-cysteine enhancers have been studied. It has been proved that the most
effective is an enhancer «<EMCEsoft P 10» based on the amino acid L-cysteine, which significantly affects the



formation of the structural and mechanical properties of the cracker dough. The improvement in the structure of
crackers with the use of the enhancer «EMCEsoft P 10», an increase in porosity and wettability ware established.
The processes of structure formation of cracker dough with the use of amaranth flour and gum arabic were
studied. It has been established that amaranth flour has low technological properties, its addition to wheat flour
increases the dilution of the dough and reduces elasticity. To adjust the structural and mechanical properties of
cracker dough, using of gum arabic «Fibregum B» was proposed, which allowed to improve the quality indicators
of composite mixtures of wheat and amaranth flour, to increase the ultimate shear stress and to decrease the
adhesive strength of the dough. The effectiveness of the use of spicy-aromatic raw materials monarda didyma and
fenugreek in the production of crackers with improved sensory characteristics and a long shelf life is proved. The
chemical composition of aromatic raw materials is determined. It has been established that the leaves of monarda
didyma and fenugreek contain vitamin C, carotene, tannins, and essential oil. High antioxidant potential was
proved. It was found that in the preparation of cracker dough, the optimal amount of powders from the leaves of
monarda didyma is 3,0 %, fenugreek - 2,0 % by weight of fat, which is applied during lamination of the dough tape.
A method of preparation of an oil extract based on spicy-aromatic raw materials has been developed for
processing crackers after baking. The feasibility of using powders from leaves of spicy aromatic raw materials and
oil extracts to extend the shelf life of products due to the antioxidant properties of the raw material was
substantiated. The recipes and technological instructions for the preparation of crackers «Mystery», «Forest
Breath» with the use of cysteine enhancers, spicy aromatic powder and oil extracts, «<Amaranth magic» and
«Amaranth miracle» with the use of amaranth flour, hydrocolloid gum arabic and oil extracts have been developed
and approved. The developed technologies have been tested at the enterprises of IE «V. Marshalok» (Bila Tserkva)
and IE «V. Marchenko» (Bila Tserkva). To evaluate the quality of a new range of crackers with advanced
technologies, their qualimetric evaluation on a complex indicator has been carried out, which included the
following differential quality indicators: sensory, physicochemical, nutritional and biological value. Based on the
conducted studies, the feasibility of using of plant materials that has antioxidant properties in order to increase
the shelf life of crackers to 12 has been proved. The economic efficiency from the introduction of new types of
crackers has been calculated. The social effect has been confirmed, as new types of crackers have increased
nutritional and biological value, original spicy and flavoring properties and extended shelf life. Keywords: cracker,
technological enhancers, L-cysteine, spicy aromatic raw material, monarda didyma, fenugreek (Trigonella foenum-
graecum L.), amaranth flour, gum arabic, oil extracts, antioxidant raw materials, shelf life.

Jep>kaBHHH peecTpaniliHuil Homep JiP:

IIpiopuTeTHHI HaNIpsIM PO3BUTKY HayKH i TEXHIKHU:
CrpareriyHuii NpiopUTEeTHHH HaNIPSIM iIHHOBALLiHHOI Ais1JIbHOCTI:
ITizcyMKH JOCTiI>KEeHHS:

Iy6sikaii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasibHO-€KOHOMIYHA CIIPSIMOBAaHICTh:

OxoponHi gokymeHTH Ha OIIIB:

BrnpoBaakeHHs pe3yJIbTaTiB AHcCepTalii:

3B'A130K 3 HAYKOBHMH TEMaMH:

VI. BizoMmocCTi Ipo HayKOBOr0 KePiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)



Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. O6onkina Bipa InniBHa

2. Obolkina Vira Illivha

KBasigikamis: n.1.1., 05.18.01

Imentudikarop ORCID ID: He zacrocoyerbcs
JoparkoBa iHdopmamist:

IloBHe HaliMeHYBaHHSI IOPUAHUYHOI OCOOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByTacHOCTI:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizomocTi npo odiiiHUX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OIOHEeHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. Jlebenenko TerssHa €BreHiiBHa

2. Lebedenko Tetiana Yevheniivna

KBasigikamis: n. 1. 1., 05.18.01
InenTudikarop ORCID ID: He 3acrocosyerbcs
JopaTrkoBa iHdpopmamist:

IloBHe HaliMEeHYBaHHS IOPUAHYHOI 0COOH:
Kopg 3a €1PIIOY:

Micue3HaxoAKeHHS:

dopma ByracHoCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacwue IlpizBumie Im's I1o-6aTbKOBI:
1. I'peBueBa Harais BayecsaBiBHa

2. Hrevtseva Nataliia Viacheslavivna

KBasigikamis: . . 1., 05.18.16
Imentudikarop ORCID ID: He zacrocoyerbcs
JoparkoBa iHdpopmamist:

IloBHe HaHMEHYBaHHS IOPHIHYHOI 0COOH:



Kopg 3a €IPIIOY:
Micue3HaxoaKeHHS:
dopma BaacHOCTI:
Cdepa ynpasiiHHS:

Imentudikarop ROR: He zacrocoyerbcs

PeuenseHTu

Baacue IlpizBuuie Im's I1o-6aThbKOBI:
1. Kam6ysnosa IO:is BikTopiBHa

2. Kambulova Yuliia V.

KBasigikamis: n. 1. 1., 05.18.01
InenTudikarop ORCID ID: He 3acrocosyetscs
JopaTrkoBa indpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kop 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocosyerbcs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Koxan Oznena OnexkcangpiBHa

2. Kokhan Olena O.

KBasmigikamis: . 1. u., 05.18.01
InenTudikarop ORCID ID: He 3acrocosyerbcs
JoparkoBa iHdpopmamnist:

IloBHe HaliIMEeHYBaHHS IOPUAHYHOI 0COOH:
Kopg 3a €1PIIOY:

Micue3HaxoAKeHHSI:

dopma ByracHoCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

VIII. 3akir04Hi BimoMocTi



BaacHe IlpizBumie Im's ITo-6aTbKOBI
TOJIOBH pajgu

BiiacHe IIpisBuie Im'sa ITo-6aTbKOBI
rOJIOBYIOYOrO Ha 3acCimaHHi
BignoBigasbHuUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB

PeecTpaTtop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peeCTpallilo HayKOBOIi

OisIIBHOCTI

Kogsbaca Bononumup MukosiaiioBud

Kosb6aca Bonogumnp MukonaiioBud

IOpuenko T.A.



