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1. Incepraiiiiny po60Ty IPUCBSY€HO HAYKOBOMY OOI'PYHTYBAHHIO Ta PO3POOLIi TEXHOJIOTI M'SICHUX IIPOLLYKTiB 3i
3HIDKEHUM BMICTOM >KHPY — KypsTYUX COCUCOK i3 MIaMIIiHbIIOHOM JBOCIIOPOBUM (Agaricus bisporus (Ab)). HaykoBo
IOBEJEHO JOLiMbHICTh BUKOPUCTAHHS MIOPOMIKY Ab SIK 3aMiHHMKA >KAPY [IPX BUPOOHUILITBI HEXKUPHOI Kyps140i
npoaykuii. Byso TeopeTUYHO Ta IPaKTUYHO OOIPYHTOBAHO iHHOBALiHY CTpaTerilo pO3pOOKU HOBOI IPOAYKIi 3
KyPKM 3i 3HIXKEHUM BMiCTOM XUpY i3 Ab. Ha nifcTaBi oTpuMaHux pesysbTaTiB JOCTiIKeHb pO3pPO0JIEHO TEXHOJIOTII0
COCHCOK 3i 3BHIDKEHUM BMICTOM KUPY i3 BAKOPUCTaHHSM K OCHOBHOI CUPDOBUHM — KypPKU Ta Ab, a TakoX I1epeBipeHo
[IPAaKTUYHUM 3aCTOCYBaHHSIM HayKOBY OOI'PYHTOBAHICTb PE3yJIbTATIB AOCIIIPKEHD. B nepmomy po3aini gucepraii
IIPE/ICTABJIEHO PE3YJIbTAaTH aHAJI3Y JIITEPATYPHOrO OIJISAY WOA0 CY4aCHUX TPEH/IB CIIOKMBAHHS M'dca i M'ICHOI
IIPOAYKIii, XapaKTepPUCTHKU OXOJIOIKEHNUX M'ICHUX IIPOJYKTIB i IPOrpeCUBHi TEXHOJIOTII 3HVDKEHHS )KUPY B HUX,
3aCTOCYBaHH IpubiB y XapyOBUX NPOAYKTAX i IEPCIEKTUBY 3aCTOCYBAaHHS MAMIIiIHbIIOHA JBOCIIOPOBOTO B
MIPOAYKLi 3 NTUL 31 3HUKEHUM BMICTOM XUpY. JIpyruii po3ain gucepraulii BKI0Yae 11aH TEOPETUYHUX Ta

€KCIIepUMEHTAJIbHUX IOCIIIKeHb, a TAKOX ETaJbHUN ONUC MaTepiaiB i METOIiB OCiI>)KEHHS, 110



3aCTOCOBYBAJIUCh Y poOOTi. EKcrieprMeHTanpHa YacTUHA OyJla BUKOHAHA B TAO0OPATOPHUX YMOBAX KOJIEIKY
Xap4yoBUX HayK Ta TexHoJIoril poBiHLii Xenans, KHP. Po3pobiiena npoaykiist 6ysia anpo6oBaHa Ta BIIPOBAKeHa Y
BMPOOHHULITBO IBOMA XapyOBUMU KOMIIaHisiMU 1IpoBiHLii Xenans, KHP. V TpeTboMy po31iii HaBeieHO pe3yJbTaTu
IOCJIiIKE€HHS BIUIMBY Pi3HOI KiILKOCTi BHECEHHS, CIIOCOO0Y BHECEHHSI Ta PO3MipPy YaCTUHOK Ab Ha SKiCTb Kypsi40ro
(apiry, a TAKOXX MeXaHi3M B3aeMoii MK Ab i Kypsuum ¢apuem. Y qociipkeHHi BAKOPUCTOBYBAIU Kypsidy IPYIKY
SIK CUPOBUHY Ta IIOPOLIOK Ab 11j1s1 3amMinu 2%, 4%, 6%, 8%, 10%, 20%, 30%, 40% i 50% TBapHUHHOIO XUPY B KypPSYOMY
(dapui BignoBigHO. Pe3yabTaTy MoKasany, o B pe3ysbTati 3aMmiHnn 20% Xypy Ha NOpoIoK Ab 3HauHO
[OKPAIIMJIMCh CTPYKTYPHI IIOKa3HMUKM Kypsi4oro (papuly, Ip1 LIbOMY MiKPOCTPYKTYpa CTaja 6i/IbIl KOMIIAKTHOIO Ta
ofHOpifgHOW0. Pe3ynbraTy nokasasny, 1o KoM6iHawis nopouky Ab i coeBoi oii BUusiBUIacs Kpaiioo, 3aBIsSKU YOMY
YacTHHA BiJIbHOI BOJY B KypslYoMy ¢aplli nepeTBopusiacs Ha 3B'513aHy, a BUXijl, BOJIOTOYTPUMYBaJIbHA 31aTHICTb,
TEKCTypa Ta PeoJIOTiuHi BIaCTUBOCTI Kypsiuoro ¢apiry 3HayHo (P <0,05) nokpaumunucs. [Ipy BUKOPUCTAHHI COEBOI
0J1ii Ta MOPOLIKY Ab i3 Pi3HMM pO3MiPOM YAaCTHMHOK 17151 3aMiHU 60 % XUPY pe3yJIbTaTU KOJEJSLiHOro aHaisy
IoKasaJy, 10 pO3Mip YaCTUHOK Ab KOpeJIioe 3 BUXO[IOM IIPM TEIJIOBiN 06po61ii, BOLOYTPUMYBAJIbHOIO 3[IaTHICTIO,
3HaueHHsMU L*, a*, b* i 3HaueHHsM pH Kypsiuoro ¢apiy. Takox po3mip yacTMHOK Ab MaB oMipHYy KopeJisLiio 3
IIPY>XXHICTIO. ByJ10 BCTAaHOBJIEHO ONTAMAJIBHUM PO3Mip 4aCTUHOK Nopowky Ab D2 (100um). ITig yac monaBaHHs 10
PO34YMHY Kypsiyoro miodibpussipHoro 6inka 1%, 2%, 4% i 6% nopomky Ab BifioBigHO, TEKCTYypa reJjio
MiodibpusIsIpHOroO 6isIKa NOKpalyBaacs Npy JoaaBaHHi nopouky Ab B mianaszoni 1% - 4%. V ueTBepToMy po3zini
IIPEJCTaBJIEHO PELENTYPY KyPSUMX COCHUCOK 3i 3HDKEHUM BMICTOM XUPY, 3 OAABaHHSM Ab, IPOBEIEHO iX OLiHKY
SIKOCTi, Xap4yOBOi LIiHHOCTi Ta NIOKa3HUKIB 30epiraHHs. PerentypHa KOMNO3ullist 6yJ1a OTpMMaHa Ha mifcTasi
CEHCOPHOI OLIiHKY BHECEHHSI KapTOILJIIHOTO KPOXMAJIIo, Kypsuoro ¢gapiiy, cojii Ta Ab 1o KypsiYMX COCUCOK 3i
3HVKEHMM BMICTOM KUPY. ByJIO TaKOXK JOCIIIKEHO iX XIMIYHMIA CKyIaZ, BMICT aMiHOKHUCIIOT i >JKUPHUX KUACJIOT, BUXI],
i MIKpOCTpYyKTYpYy. [I711 BUBHAYEHH [TIOKA3HUKIB 3MiHM SKOCTI KypsIYMX COCUCOK 31 3HMKEHUM BMICTOM KUPY IIif] 4ac
30epiraHHs, BU3HAYaay 3MiHU KOJIbOPY, KOHCUCTEHIIii, aHTMOKCUAAHTHUX BlacTUBOCTEH, pH, a Takox
MiKpO6ioJIOTiyHi TIOKa3HNMKU COCHUCOK IIPOTSITOM YCbOTo 30epiraHHs. Pe3ysibTaT 1oKasasy, 1o Kypsidi COCUCKU 3i
3HIDKEHMM BMiCTOM >KAPY MAIOTh JOBUINH TePMiH 36€piraHHg Ta 6ijibll CTabiybHI IOKa3HUKY SIKOCTI, MiHIMaIbHUI
TepMiH 36epiraHHs SKMX CTAaHOBUTb 25 AHiB. 3a pe3ysbTaTaMu JOCTiIXeHb 6yJI0 pO3PO6IEHO TEXHOJIOTIUHY CXEMY
BUPOOHHUIITBA KyPSIUUX COCHCOK 3i 3HIDKEHUM BMICTOM XUPY. Y I'SITOMY pO3[iJii OL[iHEHO eKOHOMIUHY e(PeKTUBHICTb
IIPY BUPOOHUITBI KypsTYMX COCUCOK 3i 3BHMKEHMM BMICTOM >KUPY. Pe3ysbTaTy 1oKasasiy, o iX IPOMHUCIIOBE
BMPOOHHULITBO i3 BUKOPUCTAHHSIM Ab Mae CYTTeBUII €EKOHOMIYHMI IIOTEHIIial, IepEeBary Ta 3acjyroBye yBaru pu
IIPOCYBaHHI Ha pUHOK. TakuM YMHOM, 6yJI0 BUSHAYEHO KiJIbKIiCTb, CIIOCI6 BHECEHHSI Ta PO3MIp YaCTHUHOK Ab,
KiJIBKICTb Kyps14oro (paplily, KapTOIUISIHOTO KPOXMaJlio, COJIi Ta CIIOJIYKU Ab i co€BOi 01ii IJISIXOM OLIiHKM SIKOCT
reJilo, peOJIOTiYHUX [TOKA3HKKIB, PO3IOLiNy BOOU, MIKDOCTPYKTYPH, CEHCOPHUX XapaKT€PUCTUKH, TOKA3HUKIB
Xap4oBoi IIiHHOCTI Ta 36epiraHHs. YCHilHO po3po6€eHO SIKiCHI, IOKUBHI, HU3bKOKAJIOPiliHi, KOPUCHIi Kypsui
COCHCKHU. B TO¥ Xe yac MexaHi3M IOKpalleHHs BIaCTUBOCTEH KypsidOoro Tesio 3a JOIOMOror Ab 6yyio BUBYEHO 1pU
B3aeMogii MiX Ab i Kypsiuum mioQibpusnssipHAM 6iJIKOM, 110 3a6€3M1€4nJI0 TEOPETUUHY OCHOBY /11 3aCTOCYBaHHS Ab

y M'SICHUX TIPOJYKTax.

2. The dissertation is devoted to the scientific substantiation and development of the technology of meat products
with reduced fat content - chicken sausages with two-spored mushroom (Agaricus bisporus (Ab)). The feasibility of
using Ab powder as a fat substitute in the production of low-fat chicken products has been scientifically proven.
An innovative strategy for the development of new low-fat chicken products with Ab was theoretically and
practically substantiated. The technology of sausages with reduced fat content was developed using chicken and
Ab as the main raw materials, and the scientific validity of the research results was verified by practical application.
The first chapter of the dissertation presents the results of the analysis of the literature review on modern trends
in meat consumption and meat products, the characteristics of chilled meat products and advanced technologies
for reducing fat in them, the use of mushrooms in food products, and the prospects for the use of two-spored
champignons in poultry products with reduced fat content. The second section of the thesis includes a plan of
theoretical and experimental research, as well as a detailed description of the research materials and methods
used in the work. The experimental part was performed in the laboratory conditions of the College of Food Science



and Technology of Henan Province, China. The developed products were tested and put into production by two
food companies in Henan Province, China. In the third section, the results of the study of the effect of different
application amount, method of application and particle size of Ab on the quality of ground chicken, as well as the
interaction mechanism between Ab and ground chicken are presented. The study used chicken breast as raw
material and Ab powder to replace 2%, 4%, 6%, 8%, 10%, 20%, 30%, 40%, and 50% of animal fat in minced chicken,
respectively. The results showed that as a result of replacing 20% of fat with Ab powder, the structural parameters
of minced chicken significantly improved, while the microstructure became more compact and homogeneous. The
results showed that the combination of Ab powder and soybean oil was superior in that some of the free water in
the minced chicken was converted to bound water, and the yield, moisture holding capacity, texture, and
rheological properties of the minced chicken were significantly (P < 0.05) improved. When soybean oil and Ab
powder with different particle sizes were used to replace 60% of the fat, correlation analysis results showed that
Ab particle size correlated with heat treatment yield, water holding capacity, L*, a*, b* values and pH value of
minced chicken. Ab particle size also had a moderate correlation with elasticity. The optimal particle size of Ab D2
powder (100um) was determined. When 1%, 2%, 4%, and 6% Ab powder was added to the chicken myofibrillar
protein solution, respectively, the texture of the myofibrillar protein gel improved with the addition of Ab powder
in the range of 1%-4%. In the fourth chapter, the recipe of chicken sausages with reduced fat content, with the
addition of Ab, is presented, and their quality, nutritional value and storage parameters are evaluated. The recipe
composition was obtained on the basis of sensory evaluation of the addition of potato starch, minced chicken, salt
and Ab to chicken sausages with reduced fat content. Their chemical composition, content of amino acids and
fatty acids, yield and microstructure were also investigated. To determine indicators of changes in the quality of
chicken sausages with a reduced fat content during storage, changes in color, consistency, antioxidant properties,
pH, as well as microbiological indicators of sausages during the entire storage period were determined. The results
showed that reduced-fat chicken sausages have a longer shelf life and more stable quality indicators, with a
minimum shelf life of 25 days. According to the research results, a technological scheme for the production of
chicken sausages with a reduced fat content was developed. The fifth chapter evaluates the economic efficiency in
the production of chicken sausages with reduced fat content. The results showed that their industrial production
using Ab has significant economic potential, advantages and merits attention in market promotion. Thus, the
amount, application method and particle size of Ab, the amount of minced chicken, potato starch, salt and Ab
compound and soybean oil were determined by evaluating the gel quality, rheological parameters, water
distribution, microstructure, sensory characteristics, nutritional value and storage parameters. Successfully
developed high-quality, nutritious, low-calorie, healthy chicken sausages. At the same time, the mechanism of
improving the properties of chicken gel with Ab was studied in the interaction between Ab and chicken
myofibrillar protein, which provided a theoretical basis for the application of Ab in meat products.

Jep>kaBHHH peecTpauiiiHuii Homep [IiP:
IIpiopuTeTHHI HanpsIM PO3BUTKY HayKH i TEXHIKHU: Hayku 1po XUTTS, HOBi TEXHOJIOTII MpodiakTnKy
Ta JIiKyBaHHS HAUMOMINPEHIIINX 3aXBOPIOBAHb

CrpareriyHui# NpiopUTETHUI HANIPSIM iHHOBaILLiHHOI AiSIJIBHOCTI: 1lIupoKe 3aCTOCYBaHHS

TEeXHOJIOTIH BiJIbII YUCTOTO BI/IPO6HI/IHTB3 Ta OXOPOHU HABKOJIMIITHBOT'O IIPUPOJHOTO CEPENOBUIIIA
ITizcyMKH JOCIiz>KeHHS: HoBe BUpIlIEHHS aKTyaIbHOTO HAYKOBOTO 3aBIaHHSI

Iy6sikaii:

¢ Haijuan N., Stepanova T., Bo Li, Kondratiuk N. Effect of Agaricus bisporus on gel properties and
microstructure of chicken batters. Journal of Hygienic Engineering and Design, 2021, (9):170-178

¢ Haijuan N., Bo Li, Kondratiuk N., Sylchuk T., Stepanova T. Effect of different particle sizes of Agaricus bisporus
and soybean oil on rheological properties, moisture distribution and microstructure of chicken batters.
Journal of Chemistry and Technologies, 2021, 29(2), 342-352.



https:/ /doi.org /10.15421 /jchemtech.v29i2.228820

¢ Haijuan N., Haoyu Zh., Bo Li, Stepanova T., Kondratiuk N. Effects of Agaricus bisporus alone or in combination
with soybean oil or water as fat substitutes on gel properties, rheology, water distribution, and
microstructure of chicken batters. Food Science and Technology, 2022, 42, e116121.
https:/ /doi.org /10.1590 /fst.116121

¢ Haijuan N., Stepanova T., Kondratiuk N., Yuanyang N., Bo Li. Effects of Agaricus bisporus on gel properties of
chicken myofibrillar protein. International Journal of Food Science and Technology, 2022, 7.
https:/ /doi.org/10.1111 /ijfs.15898

¢ Stepanova, T., Kondratjuk, N., Haijuan, N., & Suprunenko, K. Prospects of cultivated mushrooms use in
technology of sausages. Bulletin of the National Technical University «KhPI» Series: New Solutions in Modern
Technologies. 2019. (2). 75-80.

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILiS: TexHOIOri]

ConiasibHO-€KOHOMIYHA CIIPSIMOBAHICTb: CTBOPEHHS PUHLMIIOBO HOBOI MPO/AYKIi (MaTepiais,

TEXHOJIOTI! TOMIO) A4J11 3a0€3MeYEHHs eKCIIOPTHOTrO NOTEHIialy Ta 3aMillleHHIO IMIIOPTY

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaakeHHs pe3yJIbTaTiB AHCEPTalii: BiposamkeHo

3B's130K 3 HAYKOBHMH T€MaMH: No:222102110179 “Development of low-fat chicken sausage with Agaricus

bisporus and study of its mechanism of action”

VI. BizoMocCTi Ipo HAayKOBOr0 KEPiBHUKa /KePiBHUKIB (KOHCYJIbTAaHTA)

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:
1. Crenanosa TersHa MuxaisniBHa

2. Tetiana Stepanova

KBasigikanis: k. 1. 1., go., 05.18.16

Inentudikarop ORCID ID: 0000-0002-9392-3773

JoparkoBa iHpopMawuisi: Scopus Author ID: 57218884534; ResearcherID: U-4034-2018

IloBHEe HaliIMEeHYBaHHS IOPUAHYHOL 0C00H: CyMcbKuii Hal[iOHAIbHUI arpapHUii yHiBEpCUTET
Kopg 3a €IPIIOY: 04718013

Micue3Haxoa KeHHS: By [epacuma Konaparbesa, Cymu, CyMchbkuil p-H., 40021, Vkpaina
dopma ByracHOCTI:

Cdepa ynpaBitiHHS: MiHicTepcTBO OCBiTH i HayKu YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

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

1. CykmaHoB Banepint OnekcangpoBuy



2. Valerii O. Sukmanov

KBasigikamis: x. 1. 1., npodecop, 05.18.12

Imentudikarop ORCID ID: 0000-0003-1248-4068

JoparkoBa iHdopmamist:

IToBHE HaﬁMeHyBaHHﬂ IOPUIHUYHOL 0CO0H: TMonTaBChKuUii iepKaBHUI arpapHUil yHiBEpCUTET
Kog, 3a €EJIPIIOY: 00493014

Micuesnaxo,szeHHﬂ: ByJs1. CkoBOpoay, ITonrasa, [Tontascekuit p-H., 36003, YkpaiHa

dopma BiracHOCTI: /lepxasHa

Cdepa ynpaBiriHHS: MiHicTepcTBo OCBiTH i HayKu YKpaiHu

Imentudikarop ROR: https:/ /ror.org/01s344n79

Baacue IlpizBuuie Im's I1o-6aTbKOBI:

1. bannypa IpuHa IBaHiBHa

2. Iryna I. Bandura

KBasigikamnis: k. c.-r. ., gou., 06.01.06
InenTudikarop ORCID ID: 0000-0001-7835-3293
JopaTrkoBa indpopmanis:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0COOH: TaBpiliChKUil lep>KaBHUI arpOTEXHOJIOTIYHUI YHiBEpCUTET

imeni Imutpa MOTOPHOTO
Kog, 3a €EJIPIIOY: 00493698

Micuesnaxo,lpKeHHﬂ: IIpOCIeKT borpana XMeapHULBKOT0, MetiTomnosb, MeiTononasCbKuil p-H., 72312,
Ykpaina

dopma BiracHoCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:
1. OuunmreHko B'auecsiaB MukoJ1ainoBmy

2. Vyacheslav Onishchenko
KBasigikanis: 1. T. 1., gou,, 05.18.16
Inentudikarop ORCID ID: 0000-0002-8357-2201

HoparkoBa iHpopMmawist: ;https://scholar.google.com.ua/citations?hl=ru&user=IgIEnalAAAAJ

https:/ /www.scopus.com /authid /detail.uri?authorld=57190487517

https:/ /www.scopus.com/authid /detail.uri?authorld=57220077838 http:/ /orcid.org/0000-0002-8357-2201
https: / /www.mendeley.com /universal-claim /?routeTo= /profiles /me&referrer=sc%3C ScopusAuthor ID:
57190487517 ORCID: 0000-0002-8357-2201

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0CO0H: JlepkaBHMI 6iOTEXHOIOTIYHMIA YHIBEPCUTET



Kopg 3a €EIPIIOY: 44234755

Micue3Haxoa>KeHHS: ByJ1. AT4eBCbKUX, XapKiB, XapKiBCcbkuil p-H., 61002, Vkpaina
dopma ByacHOCTI: Jlepxkasna

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH | HayKK YKpaiHu

InenTudikarop ROR:

PeuenseHTu

Baacue IlpizBuuie Im's I1o-6aThbKOBI:

1. CaByenko MapuHa IOpiiBHa

2. Marina Y. Savchenko

KBasigikamis: . . u., gou., 05.18.12
InenTudikarop ORCID ID: 0000-0002-8498-3272

JoparkoBa iHdpopMmanist: https://scholar.google.com.ua/citations?user=p54Hk3cAAAAJ&hl=ru;Researcher
ID - V-3157-2018;http: / /orcid.org/0000-0001-8813-9303;ID Scopus - 57190425316

IloBHE HaliIMEeHYBaHHS IOPUAHYHOL 0C00HU: CyMchKuii Hal[iOHAIbHUI arpapHUil yHiBEpCUTET
Kopg 3a €IPIIOY: 04718013

Micue3Haxoa KeHHS: By [epacuma Konaparbesa, Cymu, CyMchbKuil p-H., 40021, Vkpaina
dopma ByracHOCTI:

Cdepa ynpaBitiHHS: MiHictrepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

VIII. 3ak1104Hi BiZOMOCTI

Bnacue IpisBume Im'a [To-6aTbKOBI ®orina TersiHa [paniBHa

TOJIOBH pajgu

Bnacue Ipizeume Im'ss ITo-6aTbKOBI ®orina TersHa [panisHa

TOJIOBYIOYOTO Ha 3acCiaHHi

BignoBigasbHuUI 3a MiATOTOBKY Han Xaitnsionb
00JIiIKOBHX JOKYMEHTIB

PeeCTpaTop FOpuenko TetsHa AHaToJiiBHA

KepiBHuKk Bigginy YKpIHTEI, mo €
BiZIIOBiZaJILHUM 32 peecrpauiro HayKOBO'l' Opuenko TersiHa AHaTOJIiBHA

OisiIBHOCTI




