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BbPXY AVCEPTaLMOHEH TPyA 3a nonyyaBaHe Ha HaydHa cTeneH ,[1okTop" B 0bnacT Ha BUCLLETO
obpasoBaHne 5. ,TexHuyeckn Hayku‘, npodecoHanHo Hanpasnewve 5.12. XpaHuTensu
TexHomnoruu®, , TexHonorus Ha B1oOMorMYHO aKTUBHUTE BELLECTBA (BKMIOYUTENHO EH3VMM, XOPMOHW,
BenTbumnHM)”.

ABTOp Ha AncepTaLmMoHHus TpyA: Kamenus Kupunosa JlorHoBeKa, AOKTOpaHT 3ado4Ha (opma Ha
06yyerme, koM VIKXT rp. Codus.
Tema Ha AuCEpTaLMOHHMS Tpya: ,TexHonorus 3a nonyyaBaHe Ha NuoUIM3MpaH1 BHoaKTVBHM
MPOAYKTW Ha OCHOBaTa Ha GenTbYHI XUAPONM3aHTA".
HayuHu pbkosogutenu: 1. npod. A-p Ununana Havesa

2. pou. a-p Mapws [JoHesa-Hukonosa

CraHosuLe oT npod. AcH Togop AumutpoB AuMUTPOB, PyceHckn yHuBepCUTET, unuan
rp. Pasrpan, ArpapHu Hayku no 5. ,TexHuuecku Hayku', 5.12. ,XpaHuTenHM TexHomorum’,
,TexHomorus Ha MIISIKOTO 1 MIIEYHUTE NPOAYKTU', M3BpaH 3a YneH Ha Hay4HOTO Xypu CbC 3arnosea
Ne P[] 05-167/28.06.2024 r. ot Mpepceaartens Ha CenckocTonaHcka akapemus, rp. Cogus.

MpeacTaBeHUsT aucepTaLMOHeH TP/ Ce CbCTOM OT OCEM MaBu BKIOYBALLM: BbBEAEHE,
aHanuTYeH 0630p Ha u3nonaBaHaTa nuTeparypa, Len 1 3aaadum, MeToguyecka Yact, pesyntatm v
obcbxaaHe, M3BOAM U MPUHOCK.

I. AkmyanHocm Ha npobnema

BbnpocuTe 3a NPON3BOLACTBOTO Ha 3APABOCIIOBHM XpaHU NPEe3 NOCNeAHUTE roAvHN CTOM C
ocobeHa BaXHOCT Npef] YoBEYecTBOTO. B nuTepatyparta ce nosBABar Bce noseye CboOLeHNs 3a
npubaBsHe Ha pa3nuyHW aguTUBK C Lien nopobpsBaHe Ka4yecTBOTO U (DYHKUMOHANHOCTTa Ha
xpaHuTe. MonyyaBaHEeTo U W3MON3BAHETO Ha MPOTENHOBM XMAPONM3AHTW OT pa3nniyeH NPOU3XOL,
KaTo M3TOYHWLW Ha BUOAKTUBHW NENTUAM, OCOBEHO XMAPONM3NPaHUA MreYeH NPOTENH, KOUTO e
NECHO 1 HaMbIIHO YCBOMMA XpaHa OT HOBELLKUS OPraH13bM.

B Ta3n akTyanHa obnact ca HacoyeHu M3crefBaHuATa B AMCEPTaLMOHHUS TPYA, Ypes
paspaboTBaHe Ha TEXHOMOrUs 3a NonyvaBaHe Ha HOBM NUOMUNM3MPaHN OUOAKTUBHY NPOAYKTH,
Ypes X1apoNn3a Ha NPSCHO KpaBe MIAKO 1 CypoBaTka.

[lobpaTa nuTepaTypHa OCBELOMEHOCT Ha [OKTOpaHTa (13non3saxu ca 243 nuteparypHu
WN3TOYHMKA) HACOYBA M3CNEABaHMATA Ha JOKTOPaHTa KbM pellaBaHe Ha NeT MHOBATVBHU enemMeHTa,
noapo6HO OMMCaHM B [ucepTauusTa M TAXHOTO 3HaYeHMe 3a pasBUTMETO Ha nonesHara
MUKPOGIIOpa 1 30paBOCTIOBHUTE MO3N OT TAXHOTO NECHO YCBOSIBAHE OT OpraH13ma.

C BelyHa ca KOMEHTUPaHW NUTepaTYpPHUTE AaHHN 3a Non3ata OT KOHCYMaLWs Ha MIeYHN
npodykth. Te ce TpeTupaT Kato €ecTecTBeHW NpobMOTMYHM Xpau, Oorath Ha Makpo- K
MUKpOENEMEHTH, NaKTo3n 1 Ap. MneyHuTe NpoTenHm ca boraT M3TOUHMK Ha O1MOaKTUBHM NenTuau,
OTAENALLM CE B YpEBHUS TPAKT NO BPEME Ha XpaHOCMUNaTeNHs NpoLec.

[lo6pe € KOMEHTUPaHO ¥ MON3NUTE OT U3NON3BAHETO Ha MNEeYHa CypoBaTKa KaTo M3TOHHMK
Ha BUTaMUHK, Kanuii, kanuui, dhocdop, nakTodepuH, UMyHornobonmuHm v ap. MaTbkHata e 1 ponsta
Ha eH3UMHaTa TEeXHOMorUs 3a MpeBpbliaHe Ha cypoBaTkaTa B XWOPONM3NPaHW NPOAYKTU C
no6aBeHa cToitHocT. OTAEMNEHO € CrieLmanHo BHUMaHe 1 Ha NPoBHOTUYHITE BaKTepuy - KpUTEpU
3a noabop W NPUINOXeHKe.
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Il. en, 3ada4u u memodu Ha uscnedeaHe

BrnaropapeHve Ha Goratuss nuTepaTypeH Mpernef M aHanusa Ha fuTeparypHute
W3TOYHMLYW, OKTOPaHTa MPaBUNHO POPMYNUPa LiENUTe 1 NPOMUTUYALLMTE OT HEA WECT 3aha4m, a
VIMEHHO:

- pa3paboTBaHe Ha TEXHONOrMs 3a MOfMyyaBaHe Ha HOBM NMOMUIM3NPAHI DUOAKTUBHM
MPOLYKTI Ha OCHOBATa Ha XVAPON3AHTM OT NPSICHO MASKO U CYpOBaTKa;

- NoAGOp Ha PA3NNYHM MO NPOMSXOZ NPOTEONUTUYHM EH3MMM 3a NOMy4aBaHe Ha 6enTbYHN
XVPONM3aHTH, KaTO M3TOYHMK Ha BUONOMMYHO aKTMBHM NENTWAW 1 OnpeaenaHe TAxHaTa eHsuMHa
aKTUBHOCT;

- nopbop Ha NoAXoAALLM CybCTpaTH 3@ NPOBEXAAHE Ha XMAPONU3EH NPOLEC 1 nony4asaHe
Ha Xugponu3ara;

- NPOBEXAaHe Ha EKCMEPUMEHTV C pasnA4HN  LiAMOBE MWUKPOOPraHuamu, C  Len
ocurypsiBaHe Ha crieudnyHM XapakTepucTUKM B KpaiHis pepMeHTMpan NpoAyKT Mo KOHTponupaH
HauWH;

- MpoBEX/aHe Ha (PePMEHTALMOHHN eKCNepPUMEHTH C NOAOPaHM LAMOBE MIE4HOKMCENM
HaKkTepuv B Cpeay C MNeyeH 1 CypoBaTbyeH XAponuaar,

- MpOBEXaHe Ha NpoLeca CyBNMMaLMOHHO CyLUEHe;

- U3CMefBaHNs BbPXY KAYECTBEHWUTE NOKA3ATENM Ha NONyYeHUTE (yHKLMOHAMHN NPOAYKTH
- OPraHoNENTUYHM, BUOXUMUYHY U MKPOBIONOrM4HI NOKA3ATENM, C OrMe ONpeaensHe Ha TexHUTE
3[paBHy NON3u.

lll. HaznedHo npedcmassiHe u uHmMepnpemayus Ha nony4yeHume pesynmamu. 3nonseana
numepamypa.

M3nonaBaHuTe  Matepuany,  CTaHZapT  (PUUKOXVMMYHW,  OMOXUMMYHM) W
MUKPOBMOMONAYHM METOAN Ca NO3BOMMMN Ha [OKTOpaHTa Mpu NPOBEAEHUTE TEXHOMOMAYHN
W3NUTaHUS A MOMYYM LEHHM pesynTatu, KOUTO fia NpeacTasy B 43 durypu 1 49 Tabnuup, kouTo ¢
BELLVMHA f1a MHTEPNPETMPa U jaBa 0BACHEHN Ha Bb3HUKHANWTE MPOLIECH 1 MPOMEHM MO BpeMe Ha
NpoBEXaaHuUTe eKcnepuMeHTH. HanpaseHuTe eauHaiceT OCHOBHM 13BOAM, 3aKOHOMEPHO
NpoM3TAYaT OT MOMyYeHUTe LiEHHM 33 Haykara 1 MpakTukata pesynraril, KOUTO npuemam bes3
3abenexKku 1 NIMYHO YAOBNETBOPEHME.

IV. MpuHocu Ha AucepmayuoHHuUs mpyd

OT u3BbpLUEHATa eKcrepuMeHTanHa pabota 1 MonyyeHuTe MHOBATUBHW pe3ynTatit 3a
B1OaKTMBHM NPOAYKTU HA OCHOBATA Ha HENTbYHUTE XWUAPONM3AHTM Ca HanpaBeH TP HayyHu, neT
Hay4HO-NPUIOXHW 1 [1Ba NPUIIOXKHN NPUHOCA.

IV.1. Hay4Hu npuHocu

MpencTaseHUTe [OKA3aTENCTBa, Y€ NPOBEXAAHETO Ha eH3NMHATa Xuaponusa Ha kpase
NPSICHO MMISIKO W CypoBaTka, BOAM A0 NOBMLIABAHE Ha TAXHATA aHTUOKCUAAHTHA akTUBHOCT Inma.
nogobasalla Hay4Ha CToHOCT/. ToBa Ce OTHacs 1 3a epMeHTaLmaTa Ha NoAdPaHN MIeuHI 1
CypOBaTbYHM XMApOnM3aTM ¢ npobuoTiyHi baktepuu L. plantarum u L. rhamnosus, KOUTO
[OMLAHUTENHO MOBULLABAT aHTVOKCUAAHTHATA aKTUBHOCT. [lOKa3aHMAT BUCOK KpUO3ALLMTEH edexT
Ha ryma JlokycT 6uiH /kpronpoTekTop 27 BbpXy NPEXMBAEMOCTTa Ha DakTepuanHnTe KreTki BbB
(hepMEHTMPanK MIEUHM 1 CYpOBaTbYHM XWAPONM3AHTM Cried 3ampassBaHe W Nodumnaaums,
OLEHsIBaM BUCOKO, 3aLL0TO M3NON3BaHNUTE KPUOMPOTEKTOPM MMAT Pa3fYHO 3aLLATHO ASUCTBIE MU
nvounnsaums.

IV.2. Hay4yHO-npunoXxHu npuHocu

C He no-Marnka BaXHOCT 3a HaykaTa M npakTukara ca HanpaseHuTe neT NpuHoCa, Karo C

ocobeHa CTOMHOCT ca NPUHOCUTE TPU U YETUPU.



MpuHoCUTE, Ype3 KOWTO ca ONnpederneHu OCHOBHUTE TEXHOMOrMYHW napameTpu Ha
npoLiecuTe CyBMMMALMOHHO CylieHe Ha Lyamoe MneuHokicenn HakTepun Lactiplantibacillus
plantarum subsp. Plantarum NBIMCC3447 u Lactobacillus thamnosus NBIMCC1013 B mneyruTe v
CYyPOBATbYHI XMAPONU3AHTIA UMAT (DYHAAMEHTAIHO 3Ha4EHVe.

OLeHsIBaM NONOXUTENHO W HaNPaBeHUTE NPUMOXHM NPUHOCK.

V. lMy6nukayuoHHa akmugHOCm U OYeHKa ka4ecmeomo Ha HayyHume ny6nukayuu

MpeacTaseHy ca Tpy Hay4Hu nybnuKkaLm BbB Bpb3ka C AUCEPTaLMOHHNS TPYA:

1. CamocTosTenHa

NorvHoBeka, K., 2021. MonyyaBaHe Ha NPOTEUHOBK XWUAPONU3AHTM OT KpaBe MISKO Ypes eHanMHa
obpabotka. Journal of Mountain Agriculture on the Balkans, 24 (4), 10-22. Institute of Mountain
Stockbreedingand Agriculture, Troian.

2. CbaBTOpCTBO

1. Hauesa W., A. Bbnukos, M. [loHesa, M. MeToauesa, K. NToruHoBcka. CUHOMOTUYHI KOHLETPAT-
CbBPEMEHHO 3HaYeHWe 3a npeogonsiBaHe Ha Aucbuosarta. VHCTUTYT mo kpuobuonorus W
XpaHuTENHM TexHonorum, rp. Codua.

2. Doneva M., K. Loginovska, S. Dyankova, |. Nacheva, P. Metodieva, N. Ninova-Nikolova, 2024.
Application of whey protein hydrolysates as a fermentation medium with strains of lactic acid
bacteria, Journal of Chemical Technology and Metallurgy, 59,1,15- 22.

MpeacTaBeHUTe HayyHu TPyAOBE Ca [OCTATbYHM 3a MofyyaBaHe Ha MybnuKaLyoHHa
N3BECTHOCT Ha acucTeHT Kamenus JlorvHoBcka B HayyHaTa 0BLLHOCT.

VI. KpumuyHu 6enexku, 8 .npocu U npenopbKku kM KaHdudama

KpuTiyHm Benexkm kbM [OKTOPaHTa W NPeACTaBeHns AucepTaLUyoHeH Tpy  3a 3aluTa
HAMaM.

Cnopef, MeH, pa3paboTEeHNsT JOKTOpaT 3a NpUCbXAaHe Ha obpasoBaTenHa W HayyHa
cTeneH ,[lokTop®, NpeBuLLIaBa U3VNCKBAHMSTA, KOETO OLIEHABaM KaTo NONMOXUTENHO.

Mo3gonsBam ci OT npod)ecuoHanHa rmegHa Touka Aa 3agam crefHns Bbnpoc: Kak e
onpeneneHa asata Ha 3acToil Ha NPOBUOTUYHUTE KYNTypU MpW KynTUBMPaHE Ha BUOAKTUBHUTE
XpaHUTENHM CPeav Npeay nuodunuaaums?
3aknoyveHue

Bb3 OCHOBA Ha MPUMOXEHWTE OT AOKTOpaHTKata pasfnnyHu MeToau Ha W3cneaBaHe,
NPaBUMHO W3BELEHUTE EKCIEPUMEHTH, HanpaseHuTe 0000WeHna W M3BOAN CuuTaM, e
NPeACTaBeHns AMCepTaLMoHeH TpyA OTroBaps Ha uancksaHuata Ha 3PACPB v lMpasuntuka 3a
ycrosusiTa 1 peaa npuaobueare Ha HayuHn cTenenn B CCA, KOeTO M1 [jaBa OCHOBaHMe Aa ro OLeHs
¢ ronsima ybeaeHoCT MOMOXUTENHO.

Bb3 0CHOBA Ha ropensnoxeHoTo, C MbiHa ybeAeHOCT npeanaram Ha yBaxaBaHOTO Xypu
[ia npucbav Ha acucteHT Kamenus Kupunosa NlorvHoBcka HayuHata creneH ,Jloktop" B B obnact
Ha BucleTo obpasoBaHue 5. ,TexHudyeckn Hayku‘, npodecuoHanHo Hanpaenedue 5.12.
XpaHUTenHu TexHororm', ,TEXHONOrMs Ha BMONOTMYHO aKTUBHUTE BELECTBa (BKIHOYMTENHO
EH31MMU, XOPMOHU, BEeNTbYNHK)".
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OPINION

on a dissertation work for obtaining a scientific degree "Doctor" in the field of higher education 5.
"Technical sciences", professional direction 5.12. "Food technologies", "Technology of biologically
active substances (including enzymes, hormones, proteins)”.

Author of the dissertation: Kamelia Kirilova Loginovska, doctoral student correspondence form of
study, at ICFT, Sofia.

Topic of the dissertation: "Technology for obtaining freeze-dried bioactive products based on protein
hydrolyzants".

Scientific supervisors: 1. Prof. Dr. lliyana Nacheva
2. Assoc. Dr. Maria Doneva-Nikolova

Opinion of Prof. DAgrSc Todor Dimitrov Dimitrov, University of Ruse, Razgrad branch, Agricultural
Sciences in 5. "Technical Sciences", 5.12. "Food Technologies", "Technology of Milk and Dairy
Products", elected as a member of the scientific jury with order No. RD 05-167/28.06.2024 by the
Chairman of the Agricultural Academy, Sofia.

The presented dissertation work consists of eight chapters including: introduction, analytical
review of the used literature, aim and objectives, methodological part, results and discussion,
conclusions and contributions.

I. Relevance of the problem

The issues of healthy food production have been of particular importance to humanity in
recent years. In the literature, there are more and more reports on the addition of various additives
in order to improve the quality and functionality of foods. The preparation and use of protein
hydrolyzants of different origins, as sources of bioactive peptides, especially hydrolyzed milk protein,
which is an easily and completely digestible food by the human body.

In this topical area, the research in the dissertation is directed, through the development of
a technology for obtaining new lyophilized bioactive products, through the hydrolysis of fresh cow's
milk and whey.

The good literature awareness of the doctoral student (243 literary sources were used)
directs the research of the doctoral student to solve five innovative elements, detailed in the
dissertation and their importance for the development of the beneficial microflora and the health
benefits of their easy absorption by the body.

Literary data on the benefit of consuming dairy products have been expertly commented.
They are treated as natural probiotic foods, rich in macro- and microelements, lactose, etc. Milk
proteins are a rich source of bioactive peptides released in the intestinal tract during the digestive
process.

The benefits of using whey as a source of vitamins, potassium, calcium, phosphorus,
lactoferrin, immunoglobulins, etc. are well commented. The role of enzyme technology for converting
whey into hydrolyzed products with added value is also highlighted. Special attention is also paid to
probiotic bacteria - criteria for selection and application.



Il. Purpose, tasks and research methods
Thanks to the rich literature review and the analysis of literary sources, the doctoral student
correctly formulated the goals and the resulting six tasks, namely:
- development of technology for obtaining new lyophilized bioactive products based on
hydrolyzants from fresh milk and whey;
- selection of proteolytic enzymes of different origin for obtaining protein hydrolyzants, as a
source of biologically active peptides and determination of their enzyme activity;
- selection of suitable substrates for carrying out the hydrolysis process and obtaining the
hydrolysis;
- conducting experiments with different strains of microorganisms, in order to ensure specific
characteristics in the final fermented product in a controlled manner;
- carrying out fermentation experiments with selected strains of lactic acid bacteria in media
with milk and whey hydrolyzate;
- carrying out the sublimation drying process;
- research on the quality indicators of the obtained functional products - organoleptic,
biochemical and microbiological indicators, with a view to determining their health benefits.

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

The materials, standards (physicochemical, biochemical) and microbiological methods used
allowed the doctoral student to obtain valuable results during the technological tests, which he
presented in 43 figures and 49 tables, which skillfully interpreted and explained the processes and
changes during of the conducted experiments. The eleven main conclusions made, naturally derive
from the obtained results valuable for science and practice, which | accept without remarks and
personal satisfaction.

IV. Dissertation Contributions

From the experimental work performed and the obtained innovative results for bioactive
products based on protein hydrolyzants, three scientific, five scientific-applied and two applied
contributions have been made.

1. Scientific contributions

The presented evidence that carrying out the enzymatic hydrolysis of fresh cow's milk and whey
leads to an increase in their antioxidant activity. appropriate scientific value/. This also applies to the
fermentation of selected milk and whey hydrolysates with the probiotic bacteria L. plantarum and L.
rhamnosus, which further increase the antioxidant activity. The proven high cryoprotective effect of
Locust bean gum /cryoprotector 21 on the survival of bacterial cells in fermented milk and whey
hydrolysates after freezing and lyophilization, | appreciate highly, because the cryoprotectants used
have different protective effects during lyophilization.

2. Scientific and applied contributions
Of no less importance for science and practice are the five contributions made, with
particular value being contributions three and four.



The contributions by which the main technological parameters of the freeze-drying
processes of strains of lactic acid bacteria Lactjplantibacilus plantarum subsp. Plantarun
NBIMCC3447 and Lactobacilus rhamnosus NBIMCC1013 in milk and whey hydrolysates are of
fundamental importance.

| also positively assess the applied contributions made.

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

Three scientific publications are presented in connection with the dissertation work:
1. Independent
Loginovska, K., 2021. Preparation of protein hydrolyzants from cow's milk by enzymatic treatment.
Journal of Mountain Agriculture on the Balkans, 24 (4), 10-22. Institute of Mountain
Stockbreedingand Agriculture, Troian.
1. CbaBTOpPCTBO
Nacheva |., A. Valchkov, M. Doneva, P. Metodieva, K. Loginovska. Synbiotic concentrates-
contemporary importance for overcoming dysbiosis. Institute of Cryobiology and Food Technologies,
Sofia.
Doneva M., K. Loginovska, S. Dyankova, |. Nacheva, P. Metodieva, N. Ninova-Nikolova, 2024.
Application of whey protein hydrolysates as a fermentation medium with strains of lactic acid
bacteria, Journal of Chemical Technology and Metallurgy, 59,1,15-22.

The presented scientific works are sufficient for assistant professor Kamelia Loginovska to gain
publication fame in the scientific community.

VI. Critical notes, questions and recommendations to the candidate

| have no critical remarks about the doctoral student and the presented thesis for defense.

In my opinion, the doctorate developed for awarding the educational and scientific degree
"Doctor" exceeds the requirements, which | evaluate as positive.

From a professional point of view, | would like to ask the following question: How is the
stagnation phase of probiotic cultures determined when culturing the bioactive nutrient media before
lyophilization?

Conclusion

Based on the various research methods applied by the doctoral student, the experiments
correctly carried out, the summaries and conclusions drawn, | consider that the presented
dissertation meets the requirements of the LDASRB and the Regulations for the conditions and
procedure for acquiring scientific degrees in the AA, which gives me the reason to evaluate it with
great conviction in the affirmative.

Based on the above, with full conviction | propose to the respected jury to award assistant
Kamelia Kirilova Loginovska the scientific degree "Doctor" in the field of higher education 5.
"Technical sciences", professional direction 5.12. "Food technologies", "Technology of biological the
active substances (including enzymes, hormones, proteins)". - -
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