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1. Incepraliito pUCBSIYEHO HAYKOBOMY OOI'PYHTYBAHHIO Ta yIOCKOHAJIEHHIO TEXHOJIOTII pUOU XOJIOAHOTO KOITYEHHS
tuny «Kinepc» 3 appuxkancbekoro kinapiesoro coma (Clarias gariepinus) i3 3acTocyBaHHSIM MOJIOYHOKUCJIUX GaKTepiit
Lactiplantibacillus plantarum ta npsiHowiB. 3a pe3ysibTaTaMy JOCHiIKeHHS MOPPOMETPUYHUX Ta PO3MIPHO-
MaCOBHUX INOKA3HUKIB a(ppUKaAHCHKOTO KJIAPi€BOTO COMa BCTAHOBJIEHO HOTO BUCOKY TEXHOJIOTIYHY IPUAATHICTb.
Buxiz, icTiBHOI YacTHHU € 3HaYHUM (42,99 %), 10 3yMOBJIEHO HU3bKAM BMiCTOM KiCTKOBOI TKAHUHM Ta
0co6MBOCTAMY OyoBY Ms130BOi cucteMu. Lle 3a6e3nedye eeKTUBHICTh IepepOOKY CUPOBUHY Ta HOLIIbHICTD
3aCTOCYBaHHS 00p00JIeHHs pubU Ha IJIACT, 110 NepedadeHo y TeXHOJIOrII Kinepcy. PesyabTaTul foCiiKeHHs
XiMIYHOTO CKJIafly M'sica a)PUKAHCBKOTO COMA MOKAa3aJly, 10 BOHO XapaKT€PU3YEThCsl BUCOKAM BMiCTOM 6ijKa —
18,2+0,2 %, 32 BiITHOCHO HEBUCOKOI YacTKU XUpy — 4,9+0,01 %, 1m0 CBigYMTh NIPO ONTUMAJIbHE CIIiBBiIHOIIEHHS

0i71KOBOI Ta JinigHOI CKIagoBUX. MacoBa 4acTKa BOJIOTU CTaHOBUTH 75,3+0,4 %, 301 — 1,6+0,05 %, 1o Bixnosinae



IIOKa3HMKaM TIOBHOLiHHOI pu6HOI cpOBUHU. EHepreTyHa LiHHICTb MPOLYKTY CTAaHOBUTH 116,9 kkan /100 r, mo
I03BOJISIE BiTHECTH HOTO [10 IIOMipHO KaJOpifHMX 6iJIKOBUX MMPOoAyKTiB. OTprMaHi JaHi MigTBepIKyI0OTh BUCOKY
XapyoBY Ta 6i0JIOTriYHY LiHHICTb Msica a)PUKAHCHKOrO COMA Ta MOr0 AOLINIbHICTh BUKOPUCTAHHS SIK CAPOBUHU 7151
BMPOOHULITBA TPOAYKL XOJI0OJHOrO KOIMYEHHSI. BCTaHOBJIEHO, O MiHEpaIbHMI CKJIaJ, M'sica appUKaHCbKOTO coma
XapaKTePU3y€eThCsl HAsIBHICTIO JKUTTEBO HEOOXiTHUX MAaKpO- Ta MikpoeseMeHTiB. Cepell MaKpOeJIeMEHTiB
HaN6inbImNil BMiCT Mae Kainiit — 219,3+6,6 mr/100 r, marHiit - 22,47+0,7 mr /100 r Ta kanbuit - 11,3+0,4 mr/100 1.
BMicT MikpoeJieMeHTiB ITpeacTaBieHul, 30kpema 3amtizom — 0,804+0,03 mr/100 r, nunkom - 0,595+0,02mr /100 T,
Mmigmio — 0,042+0,002 mr /100 r Ta mapraanem - 0,0104+0,0005 mr/100 r. BcTaHOBJIEHO, 1110 BMICT OKpEMUX
esieMeHTiB 3ab6e3mneuye 1o 40-110 % Big 10 % mo60BOi TOTpedU OpraHiamy, 110 CBiIYUTh PO 3HAYHUI BHECOK JAHO]
CHPOBUMHH Yy 3abe3le4eHHs] MiHepasibHOro 6aaHcy XapuyBaHHs. OTpUMaHi pe3yJbTaT HifTBePIKYIOTb NOLiIbHICTh
BUKOPUCTAHHS M'sica appUKAHCBKOTO COMa SIK JKepeJia MaKpo- Ta MiKpOesIeMEHTIB Y TeXHOJIOTii PyHKI[iOHAIbHIX
Xap4OBUX NPOAYKTIB. AHAJII3 TOKAa3HUKIB 6€311€4HOCT] M'sica apPUKAHCBKOTO COMA I10Ka3aB Bi/INIOBiIHICTb CUDOBUHUI
BCTAaHOBJIEHUM HOPMAaTHBHMM BUMOTaM 33 BMiCTOM TOKCUYHUX €JIEMEHTIB Ta PaJliOHyKIIiMliB. 30KpeMa BMICT
cBuHIIO0 cTaHOBUB 0,013+0,0003 Mr/Kr (3a rpaHMYHO fonycTumoro piBHa 1,0 Mr/kr), kaamito — 0,0054+0,00003
Mmr/Kr (3a Hopmu 0,2 Mr/kr), pTyTi — MeHe 0,005 mr/kr (3a Hopmu 0,6 mr/kr). Bmict migi (0,42+0,002 mr/kr) Ta
MHKY (5,95+0,02 Mr/Kr) TakoX He TIepeBULIyBaB AONyCTUMI piBHi. EkcriepuMeHTanibHUMU JOCTiIKeHHIMU
OOI'PYHTOBAHO NapaMeTpH NolepeHboi 06POOKY M's130BOi TKAHMHU apUKaHCHKOT0 KJIapieBOro CoMa, sKi
BKJIIOYAIOTh CyX€ COJIIHHA JJO MACOBOI YaCTKU KyXOHHOI c0J1i 4-6 %, 06p06KY MOJIOYHOKMCINMU OaKTepisiMu Ta
MOETalHe MiJCyLIyBaHHs. BCTaHOBIJIEHO, 110 [T0YAaTKOBUI BMICT BOJIOTY Y CUPOBUHI CTAaHOBUB 68,73-72,38 %, a B
npoueci nigcyuyBaHHs npoTsarom 100 XB 3HIKyBaBcs 10 49,20-53,49 % 3asexxHo Bif, BapiaHTy 06po6ku. Haitb6inbim
iHTeHCUBHE BUJAJIEHHS BOJIOTH CIIoCcTepiranocs Ha 3-4 etanax npouecy (40-80 xB), e 3HW>KEHHS CTaHOBUJIO 8-12
%, 10 CBITYUTb [IPO NEepeXif, Bif BUAATIEHHS BiIbHOI 10 3B'13aHOI BOJIOTH. 3arajibHuii CTYIIiHb AeTigparanii ckiagan
65113bKO0 15,2 % 17151 KOHTPOJIBHOTO 3pa3ka Ta 1o 19-21 % nJ1s 3paskiB, 06p0o6IeHNX MOJIOYHOKUCIMMU HaKkTepisimu. ¥
Pe3yJbTaTi JOCiIyKeHHS BIIJIMBY MOJIOYHOKUCIINX OakTepill Ha (Pi3nKo-XiMiuHi Ta MiKpO06iOJIOTiuHi TIOKa3HUKU M'saca
a(PMKAHCBKOTO KJIapi€BOr0 COMa BCTAHOBJIEHO BUPAKEHUI 6i0KOHCEPBaLiHUI e(eKT, HalOibII €(PEKTUBHUM
cepe], SKux BUsiBUBCS mTam Lactobacillus plantarum. [TokazHuk akTUBHOI KMUCIOTHOCTI (pH) y HoCinHUX 3pa3Kkax
3MiHIOBaBCs B Mexkax 6,01-6,66, BogHouac y 3pa3ky 3 Lactobacillus plantarum BiH 3anuimascs cTabisibHUM, Ha PiBHI
6,40-6,55, mo cBiguMTb PO GOPMYBaHHS ONTUMAJIBHOTO KUCJIOTHO-JIY>)KHOTO 6ajiaHCy 6€3 Pi3KOTo 3aKUCJIEHHS
cucremu. 3actocyBanHs Lactobacillus plantarum 3a6e3nedyBano e(peKTUBHE 3HUKEHHS] aKTUBHOCTI BOAM 10 PiBHS
6sm3bK0 0,612, 10 € JOCTaTHIM [J1s1 IPUTHIYE€HHS PO3BUTKY HebakaHOI Mikpodiopy Ta pOpMyBaHHS
MiKpO6ioJIOTiyHO CTabiIbHOTO cepeoBUIA. Y MOPIBHSIHHI 3 KOHTPOJIbHUM 3pa3koMm (aw 0,695), BUKOPUCTaHHS
MOJIOYHOKHUCJIMX O6aKTEPil CIIpUsAIO 6ibll iIHTEHCMBHOMY 3B’SI3yBaHHIO BOJIOTY Ta ITiJBULIEHHIO CTA0iIbHOCTI
npoayKTy. Mikpo6iosioriuHi noka3HuKY niaTBepauan epekTUBHICTb 3acTocyBaHHs Lactobacillus plantarum:
KiJIbKiCTh Me30(QibHMX a€pOOHUX Ta (aKyIbTaTUBHO-aHAepPOOHUX MiKPOOPraHi3miB He IlepeBuIllyBajla JOIIyCTUMI
3HAYEHHS, a IATOT€HHI MiKpOOpraHi3amMu, 30KpeMa 6aKTepii rpynu KMIIKOBUX Nagnvyok Ta Salmonella, He BUsIBJIEHi y
25 r npoaykTy. JocaigpKeHHs 3MiH MOKa3HUKIB SIKOCTi Ta 6€3M€YHOCTI y poleci 36epiraHHs 1okasasny, o 3a
TeMIiepaTypu xosogunabHoro 36epiranas (0...+4 °C) kinepcu 36epiraioTb cTabisibHi opra"osyientuyHi, Gisuko-ximivHi

Ta MiKpO6ioJIoriyHi MoKa3HUKU npoTsarom 15 fib.

2. The dissertation is devoted to the scientific substantiation and improvement of the technology of cold-smoked
fish of the «Kippers» type produced from African catfish (Clarias gariepinus) using lactic acid bacteria
Lactiplantibacillus plantarum and spices. Based on the results of studying morphometric and size-weight
characteristics of African catfish, its high technological suitability was established. The yield of edible parts is
significant (42.99 %), which is conditioned by low bone content and the structural features of the muscular system.
This ensures efficient processing of raw materials and justifies the use of fish filleting into butterfly cuts, as
provided for in the kippers technology. The results of the study of the chemical composition of African catfish
meat showed that it is characterized by a high protein content of 18.2+0.2 %, with a relatively low fat content of
4.9+0.01 %, indicating an optimal ratio of protein and lipid components. The moisture content was 75.3+0.4 %, and
ash content was 1.6+0.05 %, which corresponds to the characteristics of high-quality fish raw materials. The



energy value of the product was 116.9 kcal /100 g, allowing it to be classified as a moderately caloric protein-rich
product. The obtained data confirm the high nutritional and biological value of African catfish meat and its
suitability as a raw material for cold-smoked fish production. It was established that the mineral composition of
African catfish meat is characterized by the presence of essential macro- and microelements. Among
macronutrients, potassium predominates (219.3+6.6 mg /100 g), followed by magnesium (22.47+0.7 mg /100 g) and
calcium (11.3+0.4 mg /100 g). The content of trace elements includes iron (0.804+0.03 mg/100 g), zinc (0.595+0.02
mg /100 g), copper (0.042+0.002 mg /100 g), and manganese (0.0104+0.0005 mg /100 g). It was found that the
content of individual elements provides up to 40-110 % of 10 % of the recommended daily intake, indicating a
significant contribution of this raw material to the mineral balance of human nutrition. These results confirm the
feasibility of using African catfish meat as a source of macro- and microelements in the production of functional
food products. The analysis of safety indicators of African catfish meat demonstrated compliance with regulatory
requirements regarding the content of toxic elements and radionuclides. In particular, the lead content was
0.013+0.0003 mg/kg (maximum permissible level: 1.0 mg/kg), cadmium - 0.0054+0.00003 mg/kg (limit 0.2
mg/kg), and mercury - less than 0.005 mg/kg (limit 0.6 mg/kg). The levels of copper (0.42+0.002 mg /kg) and zinc
(5.95+£0.02 mg /kg) also did not exceed permissible limits. Experimental studies substantiated the parameters of
preliminary processing of African catfish muscle tissue, which include dry salting to a salt content of 4-6 %,
treatment with lactic acid bacteria, and staged drying. It was established that the initial moisture content of the
raw material ranged from 68.73 to 72.38 %, and during drying for 100 minutes, it decreased to 49.20-53.49%,
depending on the treatment variant. The most intensive moisture removal was observed at stages 3-4 of the
process (40-80 min), where the reduction reached 8-12 %, indicating a transition from the removal of free to
bound water. The overall degree of dehydration was approximately 15.2 % for the control sample and up to 19-21 %
for samples treated with lactic acid bacteria. The study of the effect of lactic acid bacteria on the physicochemical
and microbiological parameters of African catfish meat revealed a pronounced bioprotective effect, with
Lactobacillus plantarum identified as the most effective strain. The pH values in the experimental samples ranged
from 6.01 to 6.66, while in the sample treated with Lactobacillus plantarum, it remained stable at 6.40-6.55,
indicating the formation of an optimal acid-base balance without excessive acidification. The use of Lactobacillus
plantarum ensured an effective reduction in water activity to approximately 0.612, which is sufficient to inhibit the
growth of undesirable microflora and to form a microbiologically stable environment. Compared to the control
sample (aw 0.695), the application of lactic acid bacteria promoted more intensive moisture binding and improved
product stability. Microbiological analysis confirmed the effectiveness of Lactobacillus plantarum: the total count
of mesophilic aerobic and facultative anaerobic microorganisms did not exceed permissible levels, and pathogenic
microorganisms, including coliform bacteria and Salmonella, were not detected in 25 g of the product. The study
of changes in quality and safety indicators during storage showed that under refrigerated conditions (0 to +4 °C),
kippers maintain stable sensory, physicochemical, and microbiological parameters for 15 days.

Jep>kaBHHH peecTpaliiiHuii Homep [IiP:

IIpiopuTeTHHH HanIpsSIM PO3BHTKY HayKH i TEXHIKHU: OyHnamMeHTasbHI HAYKOBI HOCIIIPKEHHS 3 HANGLIbII
BRXJIMBUX IPOGJIEM PO3BUTKY HAYKOBO-TEXHIYHOIO, COLIiaJIbHO-€KOHOMIUHOr0, CyCIiIbHO-TIOJiTUYHOTO,
JIIOJICBKOTO NIOTEHLiaNy 1151 3a0€e311e4eHHsI KOHKYPEHTOCIIPOMOXKHOCTI YKPAiHU y CBiTi Ta CTAJIOr0 PO3BUTKY

CYCIIiILCTBA i Jep>kaBu
CrpareriyHui NpiopUTETHUI HANIPSIM iHHOBaLiHHOI AiSIJIBHOCTI: He 3aCTOCOBYETHCS
ITiZCcyMKH BOCIiIKEHHS: HoBe BUpIlIEHHS aKTyaIbHOTO HAYKOBOTO 3aBIAHHS
Iyo6sikarrii:
o Kucmung 4. O., [Nanamapuyk 1. I1., MenunHcbKa A. A. CrioKMBYi BJIaCTUBOCTI KOITYEHOI MPOAYKLi 3

rigpo6ioHTiB. Haykosi nonosini HanioHanpHOTo yHiBEpCUTETY 6iopecypciB i IpUPOLOKOPUCTYBaHHS YKpaiHu.
2023.T.19. N2 2.



o Kuciuug 4. O., MeHunHceKa A. A. Appukancbkuil com (Clarias gariepinus) sk nepcreKTuBHA CUPOBUHA [1JIs1
IIPOJYKTIB 3JOPOBOTO Xap4yyBaHHS. 310poB’s onuuy i Hanii. 2025. T. 3. N2 1. C. 88-99.

o Kucnuyg 5. O., MenunHceka A. A., lanunenko C. I'. 3acTocyBaHHSI MOJIOYHOKUCIIOL Mikpodiopu 1151
¢dopmyBaHHS 6e3neyHoCTi coseHoi pubu Clarias gariepinus. 3nopos’s monunu i Hauii. 2025. T. 3. N2 4. C.
30-39.

o Kucnuug 4. O., MeHunHcbKa A. A. XapaKkTepuCTHKa MiHepasIbHOTO CKJaay m'sica ahprUKaHChKOTO KJlapieBOro

coMa (Clarias gariepinus). 3nopop’a mogunu i Hanjii. 2026. T. 4. N2 1. C. 32-43.

HaykoBa (HayKOBO-T€XHiYHa) MPOAYKILisl: TeOPETHIHO O6IPYHTOBAHO Ta €KCIIEPUMEHTAIILHO
IiATBEPAKEHO AOLIbHICTh BUKOPUCTaHHS apUKAaHCHKOIO KJIapieBOro COMa B TEXHOJIOTIi pubU XOJI0IHOTO

KOITYEHHS TUITY «Kilepc»

ConiasibHO-eKOHOMIYHA CIPSIMOBAHICTb: Mi/[X0/1 /10 BUKOPUCTAHHS IIHHUX CUDOBUHHUX PECYDCiB

aKBaKYJIbTYPH [ PO3MIUPEHHS aCOPTUMEHTY PUOHUX [IPOAYKTIB

OxopoHHi gJokymeHTH Ha OIIIB:

BrnpoBaaKeHHS pe3yJIbTaTiB AHCEPTalii: BiposamkeHo

3B's130K 3 HAYKOBUMH T€MaMH: 0124U001737

VI. BizomocCTi Npo HayKOBOr0 KepiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacwue IlpizBumie Im's I1o-6aTbKOBI:
1. MeHunHcbKa Aslina AHaToOJ1iiBHA

2. Alina A. Menchynska

KBasyigikanis: x. 1. 1., go,, 05.18.04
ImenTudikarop ORCID ID: 0000-0001-8593-3325
JonaTkoBa iHdopmalist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0C00H: HanionanbHuii yHiBEpCUTET 6iOpeCypCiB i

IIPUPOJIOKOPUCTYBaHHS YKpaiHu

Kopg, 3a €IIPIIOY: 00493706

Micue3Haxoa KeHHS: By ['epois O60ponu, Kuis, 03041, Vkpaina
dopma ByracHoCTI:

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. Cno6onsaHiok Harasig MuxaiiiiBHa

2. Nataliia M. Slobodianiuk

KBasigikanis: . c.-r. ., npopecop, 06.02.02
Imentudikarop ORCID ID: 0000-0002-7724-2919

JonaTkoBa iHdopmaris:



IloBHe HaliMEeHYBaHHS IOPUAHYHOL 0C00H: HanionanbHuii yHiBepcuTeT 6iopecypcis i

IPUPOJOKOPUCTYBaHHS YKpaiHu

Kopg 3a €IPIIOY: 00493706

Micue3HaxoaKeHHS: By ['epois O60ponu, Kuis, 03041, Vkpaina
dopma BiracHoCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

VII. BizomocTi npo odiiiHUX OTIOHEHTIB Ta pelleH3€HTiB
OdiuiiiHi OIOHEHTH
BaacHe IlpizBume Im's I10-6aThKOBI:

1. TTaciyuuii Bacuip MukoJ1aiioBu4

2. Vasyl M. Pasichnyi

KBasigikamis: n. 1. n., npodecop, 05.18.04

InenTudikarop ORCID ID: 0000-0003-0138-5590

JopaTrkoBa indpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAUYHOI 0COOM: HauioHanbHMil yHIBEPCUTET XapYOBUX TEXHOJIOTI
Kopg 3a €IPIIOY: 02070938

Micue3HaxoaKeHHS: ByJI. Bosmogumupceka, Kuis, 01601, Ykpaina

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

InenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. JI3106a Hanist AnaToJtiiBHa

2. Nadiia A. Dziuba

KBasigikamnis: . r. u., gomu., 03.00.20

InenTudgikarop ORCID ID: 0000-0001-6609-3965

JoparkoBa inHdpopmamuist:

IloBHe HaiMEeHYBaHHSI IOPHUAHUYHOI 0COOM: OfeChbKuUil HAL[iOHAIbHUII TEXHOJIOTYHUI YHIBEPCUTET
Kopg 3a €IPIIOY: 02071062

Micue3Haxoa KeHHS: sy/. Kanatna, Oneca, 65039, Vkpaina

dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:



PeuenseHTu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Tonem60BchKa HaTasis BonogumupiBHa

2. Nataliia V. Holembovska

KBasigikamnis: . r. u., go., 05.18.04
InenTudgikarop ORCID ID: 0000-0001-8159-4020
JoparkoBa indpopmamuist:

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujoHanbHuil yHiBEpcuTeT Giopecypcis i

NpUPOJIOKOPUCTYBAaHHS YKpaiHu

Kopg 3a €IPIIOY: 00493706

Micue3HaxoaKeHHS: By ['epois O60ponu, Kuis, 03041, Vkpaina
dopma By1acHoOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HAayKu YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. IBaH0Ta AHacTacisa OnekcaHpiBHA

2. Anastasiia O. Ivaniuta

KBasigikamnis: . t. u., mou,, 05.18.15
InenTudgikarop ORCID ID: 0000-0002-1770-5774
JoparkoBa iHdpopmamnist:

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujoHanbHuil yHiBEpcuTeT Giopecypcis i

NpUPOJIOKOPUCTYBAHHS YKpaiHu

Kopg 3a €IPIIOY: 00493706

Micue3Haxoa>KeHHS: By ['epois O60ponu, Kuis, 03041, Vkpaina
dopma ByracHoCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBITH i HAayKu YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

VIII. 3aKkJII04Hi BiZoMOCTi

BnacHe IlpizBume Im's I10-6aTbKOBI Banb-TIpunurnko Jlapuca BaiyiasisHa
rOJIOBH pagu

ByiacHe IIpizBumie Im's ITo-6aThKOBI Bamb-Tlpunurnko Jlapuca BaiyiasisHa
rOJIOBYIOYOTO Ha 3aCiflaHHi

BigmoBizasibHU 32 MiATOTOBKY Bosipuyk Cepriit BacuiboBud

00JIiIKOBHX JOKYMEHTIB



PeecTpaTop IOpueHko TetsiHa AHaToOJiiBHA

KepiBHuk Bigginy YKpIHTEI, mo €
BiZITIOBiZAaILHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisIIbHOCTI




