CENCKOCTOMAHCKA AKAJEMUA
COoUA

CTAHOBHIILE

BBDXY JMCEPTAlHOHEH TPyA 3a IONyYaBaHe Ha oOpa3oBaTelHa W HaydHa CTelleH
»JIOKTOp” B o6nact Ha BHcme o6pasoBanue 5. TexHHUECKH HAYKH, NPO(ECHOHAIHO
Hanpasnenue 5.12. XpaHHTENHH TEXHONOrHM, HaydHa chenuamHocT , TexHonorms Ha

OHOJIOrMYHO aKTHBHHUTE BEIIECTBA (BKJI. €H3MMH, XOPMOHH, GEITHYMHH).

Tema B aBTOp Ha [HCePTANMOHHMHE TDYA: ,TexHolorus 3a moJydaBaHe HA

JHOQH/IH3HpaHH (HOAKTHBHM NPOXYKTH HAa OCHOBATA HA (eThYHHE XHIPOJIH3ATH® OT ac.
Kamemus Kupuinosa Jlorunoncka.

Unen na nayunoro xypm: gou. A-p Ceernma MakcuMoBa J[sHKOBa, HHucTuTyT NO
KpHOOMOJIOTHA M XpaHHTeNHH TexHoNorud - CCA, rp. Codus, HayyHa CHEHHATHOCT
» | €XHOJIOTHS Ha GHOJIOTHYHO aKTHBHUTE BeINeCTBAa (BKJI. €H3MMH, XOPMOHH, GEITHUMHM),

3anosen 3a Ha3HavaeaHe Ha HDK Ne PJ1-05-167/23.06.2024 r. na Ipencenarens va CCA.

I. AkTyajaHocT Ha mpobnema

Konuenuusra 3a 106po Ka4ecTBO Ha >XMBOTA BKJIIOYBA MHOIO 4CHEKTH - MAaTEpHATHO
Gnaronosyuse, COLHAJHA M TPYAOBH B3aMMOOTHOINEHHMS M HA ITBPBO MACTO (H3HYECKO H
MCHXHMYECKO 3[IpaBe, KOETO € KIOYLT KbM JABJIT0NIETHE H J0OpO caMOuyBCTBHE. 3aTblIO0YCHU
Hay4HH H3C/IEABAHUs [IPE]] NOCNEIHHTE JECETHIIETHA Ca YCTAHOBHIIH OTPOMHOTO 3HAa4E€HHE Ha
OanaHCHpaHOTO XpaHEeHe 3a NOAXbpXKaHEe Ha 3paBOCIOBEH HAYHMH Ha XMBOT. B TasH Bpbika
HallpyMep, € AOKa3aHO HaMaliBaHE Ha pPHCKAa OT MOABaTa Ha peAMlia COLMATIHO 3HAYHMH
3afonsBaHMA NpPH KOHCyMalls Ha xpaHH, oborareHu ¢ npoOHOTHUHH GakTepHH. 3HAYMTEHA
9acT OT WHOBalMHTE B 00/1aCTTa HA XpaHHTEIHHUTE TEXHOJIOTHH Ca CBBP3aHH CHC CH3[aBaHE
HOBH (DYHKUHOHAJIHM TIPOJAYKTH, ChIbpXKAIIK MPOOHOTHIIM KaKTO H Pa3sBHTHE Ha Ma3apHHTE
HUIIH, 00BBp3aHu ¢ TaX. [lpyra akTyanHa TEHJCHLHA € MOTYYaBAaHETO M H3IION3BAHETO Ha
NPOTEHHOBH XWAPOJM34TH OT PACTHTENEH M JKHBOTHHCKH IPOH3XOJ Karo H3TOYHHIM Ha
HHCKOMOJIEKY/IHH NeNTHAH ¢ GHONIOrHYHa aKTHBHOCT. [IpOTeHHOBHTE XMAPOIH3ATH OT MIIAKO H
MJIEYHH TIPOYKTH HaMUPaT IIMPOKO MPHIOXEHHE 1o popmara Ha MPOTEHHOBH ROOABKH HIIH
KIIMHHYHHA JHETHYHH GOpMYIIH C AoKa3aH GnaronpusTer gpusnonorndet edext. OT Tasu rnefHa
TOUKa AUCEPTALHATA € aKTyalHa U 3HayuMa. B paGorara ca obenuHeHu JBa GHOTEXHONOTHIHH
momxoma: 1) €H3MMHA XHIPONM3a HA MIEYHM NPOAYKTH M TNONydaBaHe Ha OenTHUHH
XHAPONHU3aTH; 2) NpUIIaraHe Ha NOJTy4YeHHTe XHIPOIH3ATH KaTo cyberpar 3a pepMeHTalUHs Ha
noAGpaHK IMaMOBE MIICYHOKHCENH GaKTepHH H YCTAHOBABaHE Ha e(eKTa BbHPXY BPEMETO 33

NpoTHYaHE Ha (PEPMEHTALMATA K IPOKUBIEMOCTTA Ha IPOOHOTHIHATE GAKTEPHH.



Be3cnopHara aKkTyalHOCT Ha JHCEPTAMOHHHSA TPYHA Ce IONBIBA H OT Ch3JafeHaTa
OpUTHHAJIHA TEXHOMOTHA 33 MPOHM3BOACTBO Ha JHOQHIM3MpaHH OHOAaKTHBHM IpPOAYKTH Ha
OCHOBATa Ha MJICYHH XHAPOJIM3ATH.

II. Ilen, 323244 1 METOAH Ha H3c/IeBAHE (XMIIOTE3H HA JHCEPTALIHOHHUA TPYA)

[lenta Ha AucepranmsTa € cHa U MHoro nobpe AepuHupana. OCHOBHaTa XHIOTe3a Ha
JHCEPTAIIHOHHUSA TPYJ C€ OCHOBaBA Ha OMaKBaHMATA, Y€ €H3UMHH IIPOTEHHOBH XHAPOJIM3aTH OT
NpACHO KpaBe MJIAKO H CypoBaTKa MOraT Ja C€ M3M0I3BaT NpH ¢epMEeHTauudATa Ha
MJIEYHOKHCEM OaKTepUH KaTO B pe3yNTaT Ce NOJIydYaT NpOoOMOTHYHHM NMPOAYKTH C BHCOKa
OMOJIOTHYHA K MO-CIIENHAIHO AaHTHOKCHAAHTHA aKTHBHOCT. B H3MbJIHEHHE Ha IOCTaBEHATA Ll
ca GOpMyJIMpaHH IEeCT Hay4YHH 3a/1a4H, KOUTO Ca YCNEIHO H3ITBIHEHH.

H3non3sanara MeTOJONOTHS OTTOBaps Ha NOCTABEHUTE Liel M 33J]a94 H BKJIIOUBA IIHPOK
Habop oT QHIMKOXUMHUYHH, OHOXUMHYHH U MUKpoOHOIOTHYHHM MeTomd. B paszen ,,Marepuanu
u Metoar™ (10 cTp.) e naieHo noapoGHO onucaHKe Ha H3BbPLUICHUTE aHAIKM3H KaTO Ca IUTHPaH!
¥ CHOTBETHHTE JIMTEPATYPHH H3TOYHHIA.

II1. HarnegHo mnpeacTaBsHe M HHTEPHPETALIMS Ha IOJy9YE€HHTE pe3yJTaTH.

H3nonxspana JUTEpPATYPa

Pasnen ,,Pesynraru u o6cpxaane (97 cp.) 3aeMa Haif-roysiM 06eM OT IHCEPTALIHOHHHS
Tpya. MHoro no6po BuedatiieHue IpaBH H3BBPIICHATa eKcliepuMeHTaIHa paboTa. B pasnena ca
TIPeICTABEHH, B A0GHD Hay4YeH M AHAIHUTHYEH CTHJ, OCHOBHHMTE PE3Y/ITATH OT NPOBEJCHHTE
TEXHOJIOTHYHH OIUTH H aHAIM3H, Ch0oOpa3HO MOCTABEHUTE Hay4yHH 3aJa4M. B HayajHus eTan ot
H3CIeBAHETO C€a NOAOpaHA NOAXOAAIIMTE MPOTEONHTHYHH €H3MMM H CyGcTpartH 3a
npoBexJaHe Ha XHApONH3aTa. [loiydyeHHTe BapHaHTM NPOTCHHOBH XHIPOJH3AaTH Ca
aHANTM3HPAHH H OLIEHEHH 110 OTHOLIEHHE CTEIIeH Ha XKAPONIH3a, ENEKTPOGOPETHYHH NPOPHIH 1
AHTHOKCHJIAHTHA AKTHBHOCT. BB3 OCHOBa Ha pe3yiTardTe OT aHAIM3MTE ca H3OpaHH
BApHAHTHTE, H3NOI3BAHM B CIIEJBALIMTE EKCIICPHMEHTH - (PEPMEHTALHOHHH OIATH C Pa3THIHH
IaMoBe MiIeuHoKHce H 6akrepun. Ha To3u eTan ca H3CeABaHH TPU pasiHYHH IO MPOHU3XOI
BHJ Wama npoOHOTH4YHH GaKTEpHH M € YCTAHOBCHO, 4e JBa OT TAX - Lactiplantibacillus
plantarum NBIMCC 3447 u Lacticaseibacillus rhamnosus NBIMCC 1013 mokassar 1o6po
PasBHTHE H BHMCOK Opo# XH3HECHOCOOHH KJIETKH NpH KyNTHBHpPaHE B CPSAH C noGaBeHH
xuzposu3ati. [ToCTeIHUAT eTan OT eKCIIepHMEHTATHATa paboTa € CBBP3aH ChbC CyOIMManHOHHO
cyiieHe Ha TOAOpaHHWTe BAPHAHTH NPOOMOTHYHHM KyNTYPH B CHOTBETHHTE bepMeHTATHOHHH
CpefH, KaTo € aHATM3MPAHO BIIMAHHETO Ha PEXUMHHTC MapaMeTpH M JBa KPHOMPOTCKTOpa
BLPXY IPEKHBAEMOCTTa Ha OakTepHaniHWTe KICTKH. B 3awmouenue ca ¢dhopMynHpaHH

peluenTypHH ChCTaBH 32 IBa HpOﬁHOTH‘IHH MIpoayKTa Ha OCHOBATa Ha €H3UMHH XHJPOJHU3aTH OT



MJUIKO HJIM CypoBaTka, epmeHTHpaHH ¢ noaOpaHuTe mamose: Lactiplantibacillus plantarum
subsp. plantarum NBIMCC 3447 wu Lacticaseibacillus rhamnosus NBIMCC 1013.
Pa3zpaGoTeHuTe MPOAYKTH Ca H3CIEABAHH IO OPraHONENTHYHH, GH3UKOXUMUYHH, OHOXHMUYHH
H MHKpOOHOJIOTHYHH IIOKA3aTEeNH H € ONpeAc/icHa TAXHATa CTa0MIIHOCT NPH ChXPaHCHHE.

[Tonyuenute pe3ynratu ca Buzyanusupass Ha 38 urypu u 47 tabmunu. [Ipencrapenn
ca eKCIIepHMEHTAJIHH H3C/ICABaHHA U AMCKYCHA MO BCSKA €JHAa OT HayYHHTE 3a/lau, KOETO €
mokasareJHo 3a 1o0pe niaHKMpaHUTe Hay4dHH eKkcrniepuMeHTH. PasaersT 3apppmBa ¢ 11 u3Boaa,
KOHTO ca nobpe o6ocHOBaHM H 0606IaBaT EKCIEPHMEHTAIIHUTE JaHHH.

JlutepaTypHusT 0630p IpeACTaBIsARa MHOIO A0OBD NpEriie]] Ha HayYHH H3CJIeIBaHHs
B obnactra. [{uTupanu ca 243 aBTOpH, OT KOMTO 22 Ha KHpHiHia. Moxe Ja ce TBEpaM, 4e
npeacTaBeHaTa OuGnuorpadus € akTyaaHa ¥ B IIpsAKa Bpb3Ka C IOCTABEHHTE LENH H 33J]a4d Ha
JHCepTalUATA.

IV. IlpuHocH HA [HCEPTAIHOHHHH TPYA (ONEHHBAT Ce IOOTACJHO HAYIHO-

¢yHIAMEHTAHATE K HAYYHO-HPHJIOKHHTE NIPHHEOCH)

[IpuemMaM Ham®BJIHO IpeACTaBEHHTE OT ac. JIOrMHOBCKA NMPHHOCH HA JAHCEPTAMOHHHA
TpyA. ABTopKaTta € GopMyaHpana 3 HaydHH, 5 HayIHO-TIPHIIOKHH H 2 NIPHIIOXKHH MPHHOCA.

C Hay4HO 3HAYeHHE Ca MONYyYEHHTE pe3ylNTaTH, Y€ EH3UMHATA XHJpOiH3a C
NIPOTEONMTHYHA €H3MMH H mocieapamara (epMmeHTanns ¢ npobmotuunute Gaxrepus L.
plantarum u L. rhamnosus MOBHINaBa 3HAYHTEIHO AHTHOKCHIAHTHATa aKTHBHOCT Ha KpaBe
TIPACHO MJIAKO H CypoBaTka. JIoKa3aH e 1 BUCOKHST KpHo3aluTeH edekT Ha ryma Jlokyct GuiiH
BBPXY NIPEXHBAEMOCTTa Ha GAKTEpHATHUTE KIIETKH BB PEpMEHTHPAIIM MICYHHU H CYyPOBaThYHH
XHIPOJIM3ATH ClE/ 3aMpa3siBaHe B JIHO(PHIH3aIKA.

[IpHHOCHTE ¢ HAY4YHO-NPHJIOMKEH XAPAKTEP Ca CBbP3aHH C NPOYYBaHE BIHAHHUCTO Ha
TEXHOJIOTMYHHTE NapaMeTpH BBPXY CTeNleHTa Ha XHIpOJIH3a Ha NPOTCHHHTE B IPACHO KpaBe
MJISKO ¥ CYpOBATKA H ONTHMH3MpaHe Ha IPOLIeca; yCTaHOBABaHE Ha eexTa oT 106aBAHETO HA
XUAponu3UpaHu GeNTHUHH CyOCTPaTH B KYJNTypajlHaTa Cpefia BbpXy Mpolieca Ha depMeHTalHA
M NPEXUBAEMOCTTA Ha TPH IMaMa NPOOHOTHYHH MJICTHOKHCENH GaKTepHn; €KCIIEPUMEHTAITHO
onpeie/IAHE Ha Hai-GIaroNpHATHHTE CPeld 3a Pa3MHOXABAHE Ha IaMOBCTE. Onpenenexd ca H
OCHOBHHMTE TEXHONOTMYHHM NapaMeTpH Ha mpolieca CyOIHMalHOHHO CYIICHE OCHIypABallM
BHCOKA NPEXHBAEMOCT Ha JAKTOOAIMIINTE B MJIEYHHTE K CYPOBATHIHH XHIPO/IH3ATH.

TIpencTaBeHHTe [Ba NMPHJIOKHH MNPHHOCA Ca TNOTBBLPACHH C pa3paGoTBaHETO H
OXapaKTepU3UpaHETO Ha JBaTa BHIA OPUIHHATHH nHo(GHIH3MpaHH (HYHKIHOHAIHH XpaHH,

CHABPKAIM BHCOK Gpoit IpoGHOTHYIHH GaKTepHH.



V. Ily6nukanHoHHa aKTHBHOCT H OIEHKA HA KA4€CTBOTO HA HAYTHHTE My6IAKauHH
Acucrent JlornHoBCKa € BKIOYMIA 3 NMyONMKanuu MO TEMAaTa Ha JUCEpTAlHATa,
BKJIIOYHTENHO M €1HA CAMOCTOATEJIHA CTAaTHs, MyONUKyBaHH B M3MaHUA pedepupand B Scopus
um Web of Science. Ot Tax eana cTatus e B ciucanue cs¢ SJR - 0.190 (2023). O6musar 6poit
TOYKH € 54.66, KOeTo MOKpHBAa H Ha/IBUIABAa MHHMMAIHUTE H3HCKBaHMA ChIacHO 3PAPB.
HokTopanTKaTa € nocounna M 6 ydacTus B HayuHu ¢opymu. Eauu ot paspaborenute mo
AaucepranusaTa GQYHKIMOHATHH NMPOAYKTH € MOJy4YWI JUIUIOMA B KOHKYPCa 3a MHOBAIlMH Ha
MexnyHapoanata cenckocTonaHncka H3nox6a Arpa 2023.

IIpencraBeHaTa HayKOMETpHYHA CIIPaBKa HAITB/THO IOKPHBa MHHAMAIHHUTE HAIHOHAIHH
H3HCKBaHHs H H3MCKBaHMATa Ha [IpaBWIHMKa 33 pa3BHTHE Ha akafieMH4HHs cheraB Ha CCA 3a
npuo6uBaHe Ha oGpa3oBaTelIHaTa H HAy4YHA CTeMNeH , JOKTOp .

VI. Kpuruunu 6e/ieskku, BBIPOCH H NPeNOPhLKH KbM KAHAHAATA

Hamam xpuTHuHH GenexXkH ¥ BBHOPOCH KBM KaHAuAaTa. MosTa mnpenopska € ac.
JlorHHOBCKa Ja NPOABDKM H3CNIEJIBAHHMATA, 3allOYHATH C JUCEpPTALHOHHATa paboTa Kato
€KCIIEpHMEHTHpPA H C JAPYTH IaMOBE MJICYHOKMCENH OaKkTepHH, KOETO MOXE Ja JOBEHE N0

pa3pabOTBRaHETO Ha HOBH NPOOHOTHYHH (PYHKIIMOHAIHH NPOAYKTH.

3AK/IIOYEHHE:

B®3 oCHOBa Ha NPHIIOKEHHTE, OT AOKTOPAHTKATAa, PAa3IMYHH METOJH Ha H3CJIEABAHE,
OPaBUJIHO HM3BEJCHHTE E€KCIEPUMEHTH, HalpaBeHHTE OOOOILCHHA H HM3BOAM CYMTaM, 4€
IpeICTABEHUST AUCEPTAIIMOHEH TPYA oTroBaps Ha u3uckBanusTa Ha 3PACPD u ITpasninuka 3a
YCIOBHSATA M peda 3a npuaoOHMBaHe Ha HAyYHH CTENICHH H 3a 3a€MaHE Ha aKaJeMHYHH
ambxHocTd B CCA, KoeTo Mu aBa ocHoBaHHKe fAa ro ouexs IIOJJOXKHTEJHO.

Bb3 0CHOBa Ha TOPEH3JIOKEHOTO MpeuiaraM ja ce Npuchau Ha ac. Kamenusa Kupunosa
JloruHOBCKa Hay4HATa CTENEH “AOKTOp” B 061acT Ha BHcIIe obpasoBanue: TexHUYECKH HAYKH,
npodecdoHanHo HampaBieHHe 5.12. XpaHHTETHH TEXHOJOTHH, HaydHa CHOCIHAIHOCT

,,Texnosorus Ha 6HONIOrMYHO AKTUBHHUTE BEIIECTBA (BKJI. EH3UMH, XOPMOHH, OEeITHYHHH).

Hara: 14.08.2024 r. H3rOTBHJI CTAHOBUIIIETO: 7 —
(nou. a-p Ceerna JlankoBsa)
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OPINION

on a dissertation work for obtaining an educational and scientific degree "doctor" in the
field of higher education 5. Technical sciences, professional direction 5.12. Food technologies,
scientific specialty "Technology of biologically active substances (incl. enzymes, hormones,
proteins).

Topic and author of the dissertation: "Technology for obtaining lyophilized bioactive
products based on protein hydrolysates" by assistant professor Kamelia Kirilova Loginovska.

Member of the scientific jury: Assoc. Prof. Svetla Maksimova Dyankova, Ph.D.,

Institute of Cryobiology and Food Technologies — Agricultural Academy, Sofia, scientific
specialty "Technology of biologically active substances (incl. enzymes, hormones, proteins),
appointed as a member of the scientific jury by Order No. RD-05-167/23.06.2024 of the
Chairman of the Agricultural Academy.

I. Actuality of the problem

The concept of a good quality of life includes many aspects - material well-being, social
and work relationships, and above all, physical and mental health, which is the key to longevity
and self-confidence. Extensive scientific research over the past decades has established the great
importance of a balanced diet in maintaining a healthy lifestyle. In this regard, for example, it
has been proven to reduce the risk of the occurrence of a number of socially significant diseases
when consuming foods enriched with probiotic bacteria. A significant part of the innovations in
the field of food technology are related to the creation of new functional products containing
probiotics as well as the development of market niches related to them. Another current trend is
the preparation and use of protein hydrolysates of plant and animal origin as sources of low
molecular weight peptides with biological activity. Protein hydrolysates from milk and milk
products are widely used in the form of protein supplements or clinical dietary formulas with a
proven beneficial physiological effect. From this point of view, the dissertation is relevant and
significant. The work combines two biotechnological approaches: 1) enzymatic hydrolysis of
dairy products and production of protein hydrolysates; 2) applying the obtained hydrolyzates as
a substrate for fermentation of selected strains of lactic acid bacteria and establishing the effect
on the fermentation time and the survival of the probiotic bacteria. The indisputable actuality of
the dissertation work is complemented by the created original technology for the production of

lyophilized bioactive products based on milk hydrolysates.



I1. Purpose, tasks and methods of research (hypotheses of the dissertation work)

The goal of the dissertation is clear and very well defined. The main hypothesis of the
dissertation is based on the expectation that enzymatic protein hydrolysates from fresh cow's
milk and whey can be used in the fermentation of lactic acid bacteria, resulting in probiotic
products with high biological and especially antioxidant activity. In fulfiliment of the set goal,
six scientific tasks were formulated, which were successfully completed. The methodology used
meets the set goals and objectives and includes a wide range of physicochemical, biochemical
and microbiological methods. In the section "Materials and methods" (10 pages) a detailed
description of the performed analyzes is given, citing the relevant literature sources.

II1. Visual presentation and interpretation of the obtained results. References

Section "Results and discussion" (97 pages) occupies the largest volume of the
dissertation work. The experimental work done makes a very good impression. The section
presents, in a good scientific and analytical style, the main results of the conducted technological
experiments and analyses, according to the set scientific tasks. In the initial stage of the study,
the appropriate proteolytic enzymes and substrates were selected to carry out the hydrolysis. The
resulting variant protein hydrolysates were analyzed and evaluated in terms of degree of
hydrolysis, electrophoretic profiles and antioxidant activity. Based on the results of the analyzes
are selected the variants used in the following experiments - fermentation trials with different
strains of lactic acid bacteria. At this stage, three strains of probiotic bacteria, different in origin
and type, were studied and it was found that two of them -Lactiplantibacillus plantarum
NBIMCC 3447 and Lacticaseibacillus rhamnosus NBIMCC 1013 showed good growth and high
viable cell numbers when cultured in media supplemented with hydrolysates. The last stage of
the experimental work is related to freeze-drying of the selected variants of probiotic cultures in
the respective fermentation media, and the influence of the regime parameters and two
cryoprotectants on the survival of the bacterial cells was analyzed. In conclusion, two probiotic
products based on enzymatic hydrolysates of milk or whey fermented with the selected
strains: Lactiplantibacillus plantarum subsp. plantarum NBIMCC 3447 and Lacticaseibacillus
rhamnosus NBIMCC 1013 were formulated. The developed products were examined for
organoleptic, physicochemical, biochemical and microbiological indicators and their storage
stability was determined.

The obtained results are visualized in 38 figures and 47 tables. Experimental studies

and discussion on each of the scientific tasks are presented, which is indicative of well-planned
scientific experiments. The section ends with 11 conclusions that are well-founded and

summarize the experimental data.



The literature review is a very good overview of research in the field. The number of
cited authors is 243, of which 22 are in Cyrillic. It can be argued that the presented bibliography
is up-to-date and in direct relation to the set goals and objectives of the dissertation.

IV. Contributions of the dissertation work (scientific-fundamental and scientific-
applied contributions are evaluated separately)

I fully accept the contributions to the dissertation presented by Assistant Professor
Loginovska. The author formulated 3 scientific, 5 scientific-applied and 2 applied contributions.

The contributions of scientific importance are the results that enzymatic hydrolysis
with proteolytic enzymes and subsequent fermentation with the probiotic bacteria L. plantarum
and L. rhamnosus significantly increases the antioxidant activity of fresh cow's milk and whey.
The high cryoprotective effect of locust bean gum on the survival of bacterial cells in fermented
milk and whey hydrolysates after freezing and lyophilization was also proven.

The scientific-applied contributions are related to the study of the influence of
technological parameters on the degree of hydrolysis of proteins in fresh cow's milk and whey
and optimization of the process; determining the effect of addition of hydrolyzed protein
substrates in the culture medium on the fermentation process and survival of three strains of
probiotic lactic acid bacteria; experimental determination of the most favorable culture media
for the propagation of the strains. The main technological parameters of the freeze-drying
process ensuring high survival of lactobacilli in milk and whey hydrolysates have also been
determined. The presented two applied contributions are confirmed with the development and
characterization of the two types of original lyophilized functional foods containing a high

number of probiotic bacteria.

V. Publication activity and evaluation of the quality of scientific publications

Assistant Loginovska has presented 3 publications on the topic of the dissertation,
including one paper as a single author, published in journals, referenced in Scopus or Web of
Science. Of these, one article is in a journal with SJR - 0.190 (2023). The total number of points
is 54.66, which covers and exceeds the minimum requirements according to LDASRB. The
doctoral student has also indicated 6 participations in scientific forums. One of the functional
products developed according to the dissertation received a diploma in the innovation
competition of the International Agricultural Exhibition Agra 2023. The presented scientometric
table fully covers the minimum national requirements and the requirements of the Regulations
for the development of the academic staff of the Agricultural Academy for the acquisition of the

educational and scientific degree "doctor".



VL Critical notes, questions and recommendations to the candidate

I have no critical remarks and questions for the candidate. My recommendation is that
Assistant Professor Loginovska should continue the research started with the dissertation work
by experimenting with other strains of lactic acid bacteria, which could lead to the development

of new probiotic products.

CONCLUSION:

Based on the research methods applied, the correctly conducted experiments, the
summaries and conclusions made, I consider that the presented dissertation meets the
requirements of the LDASRB and Regulations for the Development of the Academic Staff of
the Agricultural Academy, which gives me reason to evaluate it POSITIVELY.

On the basis of the above, I propose to award Assistant Professor Kamelia Kirilova
Loginovska the scientific degree "Doctor” in the field of higher education: Technical Sciences,
professional direction 5.12. Food technologies, scientific specialty “Technology of biologically

active substances (incl. enzymes, hormones, proteins)”.
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