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BbPXY JHMCEPTAMOHEH TPYA 3a MOJIydaBaHe Ha HayyHaTa CTEINEH , JOKTOp ~ B 001acT
Ha BucIIe oOpa3zoBanue 5. TeXHHUECKH HayKH, NpodeCHOHAHO HAIpaBIeHue 5.12.
XpaHUTETHHA TEXHOIOTHH, Hay4Ha CIEHANTHOCT ,, TeXHOoNorus Ha OHOIOTHYHO aKTHBHUTE
BEILleCTBA (BKJI. €H3UMH, XOPMOHH, OENTHYMHH)"

Tema H aBTOP HA AMcePTANMOHHMSA TPYA: “‘TeXHONOrus 3a MojydyaBaHe Ha JHOQHIH3UPaHH
OHOAKTUBHH NPOAYKTH Ha OCHOBAra Ha OenTh4HU Xuaposusata™, ot ac. Kamemma Kupunosa

JloruHoBCKa.

Yien HAa HAV9HOTO kypH: aou. 1-p ITers MapunoBa Meroauesa, MHCTUTYT O KpHOOHONOTHS
¥ XpaHuTennu TtexHosorud - Cous, ceroacHo 3anosen Ne PJI 05-167/28.06.2024 r. Ha
[Ipencenatens Ha CenckocTonaHcka AKaaeMHus.

I. AkTyajsHoOCT Ha npodjaema

[ToBHILICHUST WHTEPEC KbM PALMOHAIHOTO M 3]PaBOCIOBHO XPaHEHE Cb3JaBa HOBU
BB3MOXKHOCTH 3a pa3paboTBaHe HAa TEXHOJOTHYHH DEIIEHHs B MPOW3BOJCTBOTO HA XPaHH H
XpaHuTenHu ao0aBku. B MoMeHTa B Ta3u cdepa ce HabM0AaBa TCHACHIMS 334 U3BJIHYAHE W
M3I10/13BaHe Ha MPOTEHHOBU XM/POJIU3aTH OT PACTHUTEJIHM M XHBOTHHCKH M3TOYHHIH, KOHTO
ChABPKAT OHOAKTHUBHK MENTHAU. XHUAPOJIHM3HUPAHUAT MJEUEH MPOTEHMH € OBP30 yCBOMMA H
HAITBJIHO II0JIE3HA XPaHa, KOATO 0Ka3Ba OHOCTUMY/IATUBEH e€(EKT, a MPOTEHHBLT OT KPaBe MIISKO
€ OCHOBHMAT W3TOYHHK, H3MON3BAH 3a IONyYaBaHE Ha Te3W XHApoiu3at. PacTdmoro
IPHJIOKEHHE HA MJICUHUTE TIPOTEMHOBH XHUAPOIM3ATH, BKIIIOYHTEIHO B IPOTEMHOBH A002BKH U
CNELUATU3UPAHN JUEeTHYHH (GOPMYJIH, Hajlara ONTHUMU3auus Ha TEXHOJOTMHTE MM Ha
POU3BOACTBO.

HacTosiumar aucepTalliOHeH TPYA € (OKycHpaH BbpXY H3CJICABAHE HA Ta3H BaXHA
06nacT ¥ Ha pa3pabOTBAHETO HAa TEXHOJIOTHS 3a MOJydyaBaHe HAa HOBH JIMOQPHIN3HpAHH
OHOAKTHBHH NPOAYKTH, OCHOBAHH Ha XHUIPOJIM3aTH OT IIPSICHO KpaBe MIIIKO U CypoBatka. B To3u
KOHTEKCT, pasriIeKIaHuAT B JUCEpTALUATA IpoOiieM € aKTyalleH KaKTO OT Hay4yHa, Taka ¥ OT
Hay4YHO-TPHIOXKHA TJIe/{HA TOYKA.

AKTyaJTHOCTTa Ha TeMaTa Ce JI0ITbJIBA i OT TOBA, Y€ € pa3paboTeH CHCTAB U TEXHOJIOTHS
3a [MOJIyYyaBaHe Ha HOBM OMONOTMYHO aKTHBHH MPOAYKTH HA OCHOBATA Ha XUIPOIH3ATH OT
NPSICHO MJIAKO U CYypOBaTKa.

I1. Ilen, 321294 H METOXH HA H3CJIeXBaHe (XHIIOTE3N HA AUCEPTALHOHHHS TPYA)

JluteparypHUAT 0030p MPENOCTaBs ClelHATN3npaHa HHGopMalHs 110 pa3paboTBaHaTa
TeMa M € MHOTO MH(OPMATHBEH U IIeleHACO4CH. ABTOpKaTa IIpejcTaBs noApoOHa nHdopmauus
3a IPUIOKEHUETO HA TPOTCHHOBUTE XUAPOIU3ATH U TEXHUTE 3APABOCJIOBHH II0JI3HU, PA3IJiCIaHH
ca 3HaYECHUETO M CBOMCTBATA Ha MIIEYHATA CypOBaTKa, KaTto € 00BbpHATO CIIENUATHO BHUMAHHE
Ha MpobHoTHIMTE, TEXHHTE CBOMcTBa WU MoROOp. PasnensT 3aBbpiiBA € HU3BOJM, KOUTO
dopmupar ocHoBata 3a ¢opmyaupaHe Ha unenra. OCHOBHATa HEN HA JAHCEpTalMATa € Ja ce
pa3spaboTH TEXHOJOTHs 3a Ch3laBaHe Ha HOBH JIHOQUIM3MpaHH OHOAKTHBHH NPOAYKTH,




OazupaHd Ha XMIPOJM3AaTH OT NPSACHO KpaBe MJSKO M cypoBatka. Ha Tasu ocHoBa ca
¢dbopMyIMpaHH U 3aAa4XTe 3a MOCTUrane Ha uenta. Pasgenst ,,Marepuanu u Mmetoau™ obxBalna
10 cTpaHmny M npeaocTaBs JAETAHIHO ONUCAHHWE HA W3ION3BAHUTE MAaTepUANIU, TEXHUKH H
MeTO/M. 3a U3MBJIHEHHE Ha 3aJaYiTe JOKTOPAHTKATa U3M0JI3Ba ITHPOK HAabop OT KIIACHYECKH U
CHBPEMEHHH AHAIMTHUYHU M OHOXMMHUYHM MeToJu. B cBosita paGota acuctent JloruHoBcka e
YCBOWJIA Ppa3HOOOpa3HH METOJH, KOETO IOTBBpPXKIaBa, 4Ye € Mpuaoduna HeoOXoauMHus
METOAMYECH OMHMT 3a [POBEXJaHE HAa HAyYHH EKCTIEPUMEHTHU. M3BbpllicHNTE aHATH3H HAMbJIHO
OTrOBapAT Ha LieTa U 331a4HTe, IOCTABEHH B JUCEPTALIMOHHHUS TPYI.

III. HarneaHo npeacTaBsgHe M HHTEPIPETAUHA HAa NMojay4YeHHTe pe3yarati. UsnosBana
JHTeparypa

JluceprauMOHHHUAT TPYA BKIKOYBA BbBEJEHHE, JUTEpaTypeH o0030p, MarepHaiy o
METO/TH, pe3yJITaTH U 0OCHKIaHe, 00001eHH H3BOAH ¥ Oubnorpadus. [Nonyyenure pesyararu
ca npejcTaBeHHu upe3 49 Tabnuuu u 43 Gurypu, KOeTo r'i NpaBy NOAXOAAIIH 32 MBIHOLEHHOTO
npeacTaBsHe Ha rojemus o6eM uHpopmanus. [loaxoapT KbM BU3yaJIH3aLKATa € OalaHCHpaH U
NO3BOJIsIBA OOCHXK/JaHE Ha 3aBUCUMOCTUTE. PesynraTute, aHalU3bT U OOCHXKAAHETO MM
CBCTABJISBAT 3HAUMTENIHA YacT OT TPyAa W ca MPEJCTaBEHH B JIOTHYHA IOCJET0BATEIHOCT.
JaHHMTE ca TOYHO TIOCOYECHHM W aHATU3MpAHH B JoOcTaThuHa creneH. B aucepraumdara e
U3MOJI3BaHa ChBpEeMEHHA HayyHa wHH$oOpMalus, cucTeMaTH3dpaHa OT 243 nUTepaTypHHU
M3TOYHHKA (22 Ha KupwMLa U 221 Ha TaTHHHLA), KOETO JEMOHCTPHUpA 3aAbI00UEHO I03HABAHE
Ha pa3paboTBaHUs NMPOOIEM.

IV. IlpuHOCH Ha THCEPTANHOHHHSA TPYA

JokTopaHTtkata ¢ ¢opMmymmpasa 1l ocHOBHM W3BOJa BB3 OCHOBAa Ha
eKCIIePUMEHTaNHaTa pabota U pelyaTatute, Kakto W 10 npuHoca: 3 HaydyHM, 5 Hay4HO-
NPUIOKHH U 2 NpWwIoKHH. Te3n mpuHOCH ca TOYHO GOPMYJIMpPaHU M ca MPAKO CBBLP3aHH C
YCTaHOBEHUTE 3aBUCUMOCTH OT U3CJIEIBAHETO.

KbM Hay4yHHTE NIPUHOCH ca BKJIKOUEHH J0KA3aTeNICTBA, Y€ EH3UMHATa XHApOoau3a Ha
TPACHO KpaBe MJISKO M CypOBaTKa, KAaKTo ¥ (epMeHTaUUsATa Ha MOJIy4YEHUTE MJECYHH H
CypOBAaTBYHM XHAPONM3ATH C mpobuornunute Oaxtepuu L. plantarum w L. rhamnosus
yBEJINYaBa TAXHATA AHTHOKCHJAHTHA aKTHUBHOCT. JloKa3aH € BUCOKHS KpHO3alIUTeH edeKT Ha
ryma JIokycT OHitH BEPXY NIPEKUBSIEMOCTTA HAa OaKTEPHATIHUTE KJIETKH BB (DepMEHTAllHOHHHUTE
MJICYHH U CYPOBATBbYHH CpPeIH cliell 3aMpassiBaHe U Tuoduan3anus.

C Hay4yHO-TIPWJIOKHO 3HAYCHHWE ca [PUHOCHTE, CBBP3aHH C ONPEAEISIHETO Ha
TEXHOJIOTHYHUTE TApAMETPH Ha MPOTEOJMTHYHHUTE €H3UMM IanauH, OpOMEIUH U XUMO3HH
BBPXY CTEMEHTa Ha XUAPOJH3a Ha MPACHO KpaBe MIIIKO M CypoOBaTKa ¢ L€l MoJy4yaBaHe Ha
OMOAKTHBHM XHIAPOJH3ATH W TMENTHJIH; YCTAHOBSABAHETO HA HAW-NOAXOAALY BapHAHTH
XHMIPOJIM3aTH 32 BKIIIOYRAHE B KYJITYPaJIHUTE CPEAM U NI0J1y4aBaHe Ha BUCOKA IIPEXXHUBIEMOCT Ha
NpoOHOTHYHUTE LIAMOBE ciled (epMEHTALUs; ONpPEJIC/IAHETO Ha OCHOBHHTE TEXHOJIOTHYHH
napaMeTpd Ha JHO(MH3AaIMOHHHS [pOLEeC ¢ leN ABJIrOTpaifHO 3ama3BaHe Ha BHCOK Opoi
KU3HECTTOCOOHH KIeTKH Ha Lactiplantibacillus plantarum subsp. plantarum NBIMCC 3447 u
Lacticaseibacillus rhamnosus NBIMCC 1013 B MA€UYHUTE U CYpPOBAaTbYHU XUAPOIIU3ATH.



C npwioxeH TPHHOCEH XapaKTep ca: H3MOJ3BAHETO HA NPSCHO KpaBe MISKO M
CypoBaTKa (OTHaJeH MPOJYKT OT MPOU3BOACTBOTO HA CHPEHE) H MPEBPbIUIAHETO UM B IIPOAYKTH
¢ BHCOKA J0OaBeHa CTOMHOCT 4pe3 IpHjlaraHe Ha eH3MMHa XMPOTH3A.

OuensBaM BHCOKO H pa3paboTeHWTe (YHKUHOHAIHM HPOAYKTH Ha OCHOBATa Ha
MOJIy4EHUTE XHUIAPOIU3ATH.

V. [Iyﬁ.rmlcauumma AKTHBHOCT H OLICHKA HA KAY€CTBOTO HA HAYYHHTE nyﬁmucauuu

Hokropantkata Kamenus JlornHoBcka npeacTaBs KbM JUCEPTALMOHHUS TPYA 3
ny0nuKauuu ny6IuKyBaHU B H3JaHUs, pe)epUpaHHi U HHAECKCHPAHN B CBETOBHOU3BECTHH 0a3H
JaHHU ¢ HayyHa uHpopmauus Web of Science. [lpeacraBenara cnpaBka 0T JOKTOpaHTKATa
nokassa coop ot 104,66 3a I'pyna A u I, ¢ koeTo ce HaIBHIIABAT MUHHUMAJIHUTE U3HCKBAHMS
MO IPyNH MOKa3aTenu B HpoQeCHOHANHO HampapieHde 5.12. XpaHUTENHH TEXHOJIOTHH.
[lybnukanuuTe NOKPUBAT HABIHO HANPABJICHHETO H 3al0XKEHUTE 3a/Ja4yd B JAOKTOPCKaTa
auceprauua. ABTopedepaTsT € 0pOpPMEH B ChOTBETCTBHE ChC ChABPKAHUETO HA JAUCEPTALMATA
¥ OTpa3sgBa OCHOBHUTE PE3YIITATH OT NPOBEACHUTE U3CIICIBAHU.

Kpurnunu 6es1e:kKH, BBIIPOCH M MPENOPbKH KbM KAHIHIATA
I1o cpuIecTBO KBM AUCEPTALUOHHUS TPYD HAMaM 3a0esIexKH.

3AK/IIOYEHHUE:

Ha Ga3aTa Ha NpUIOXEHHTE OT JOKTOpAaHTKaTa pa3jM4HH METOAM Ha HU3CJIe/BaHE,
MPABUJIHO IIPOBEJIEHUTE EKCIEPHMEHTH M HanpaBeHUTe OOOOIIEHHS W U3BOJH, CUMTAM, 4e
NPEACTABEHHAT AMCEPTALMOHEH TPy HAmbIHO OTroBaps Ha m3uckBaHusTa Ha 3PACPB u Ha
[IpaBunHrKka 3a ycnoBusiTa M pela 3a NpUAOOMBaHE Ha HAYYHM CTENEHH W 3a 3a€MaHe Ha
axageMHuHu AnbxHOCTH B CCA. Tlopaau te3u npuunnu ouensisam 1pyaa HOJOXUTEJHO.

B®3 ocHOBa Ha ropeH3NOKEHOTO MpejyiaraM aa ce npuchau Ha ac. Kamenus Kupuiora
JloruHoBCcKka Hay4HaTa CTeleH “JOKTOp” B obiacT Ha Bucuie obpazoBaHue 5. TexHHUECKH
HayKH, Npo(eCHOHATHO HanpaBlieHue 5.12. XpaHUTEIHH TEXHOJIOTHH, HAyYHa CIICHATHOCT
» ] €XHONOrHs Ha OHONOrHYHO AKTUBHUTE BEUIECTBRA (BKII. €H3UMHU, XOPMOHH, OCIThYHHH ).

Hata: 06.08.2024r. HN3rOTBUJI CTAHOBHUIETO: /{' o

/mon. n-p Ilets Metonuena/
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OPINION
on a dissertation work for obtaining the 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 freeze-dried bioactive
products based on protein hydrolysates", by assistant professor Kamelia Kirilova Loginovska.
Member of the Scientific Jury: Assoc. Prof. Petya Marinova Metodieva, PhD, Institute of
Cryobiology and Food Technologies - Sofia, according to Order No. RD 05-167/28.06.2024 of
the Chairman of the Agricultural Academy.

I.  Relevance of the problem

The increased interest in rational and healthy nutrition creates new opportunities for the
development of technological solutions in the production of food and nutritional supplements.
Currently, there is a trend in this field to extract and use protein hydrolysates from plant and
animal sources that contain bioactive peptides. Hydrolyzed milk protein is a rapidly digestible
and completely useful food that has a biostimulating effect, and cow's milk protein is the main
source used to obtain these hydrolysates. The growing application of milk protein hydrolysates,
including in protein supplements and specialized dietary formulas, requires optimization of their
production technologies.

The current dissertation work is focused on research in this important area and on the
development of a technology for obtaining new lyophilized bioactive products based on
hydrolysates of fresh cow's milk and whey. In this context, the problem considered in the
dissertation ts relevant both from a scientific and from a scientific-applied point of view.

The actuality of the topic is complemented by the fact that a composition and technology
for obtaining new biologically active products based on hydrolysates from fresh milk and whey
has been developed..

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

The literature review provides specialized information on the developed topic and is
very informative and targeted. The author presents detailed information on the application of
protein hydrolysates and their health benefits, the importance and properties of whey are
discussed, paying special attention to probiotics, their properties and selection. The section ends
with conclusions that form the basis for goal formulation. The main goal of the dissertation is to
develop a technology for creating new lyophilized bioactive products based on hydrolysates of
fresh cow's milk and whey. On this basis, the tasks to achieve the goal were formulated. The
Materials and Methods section covers 10 pages and provides a detailed description of the
materials, techniques and methods used. To perform the tasks, the doctoral student uses a wide
range of classical and modern analytical and biochemical methods. In her work, assistant
Loginovska has mastered a variety of methods, which confirms that she has acquired the



necessary methodological experience for conducting scientific experiments. The performed
analyzes fully correspond to the purpose and tasks set in the dissertation work.

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

The dissertation includes an introduction, literature review, materials and methods,
results and discussion, summary, and bibliography. The obtained results are presented through
49 tables and 43 figures, which makes them suitable for the full presentation of the large volume
of information. The visualization approach is balanced and allows discussion of dependencies.
The results, their analysis and discussion constitute a significant part of the paper and are
presented in a logical sequence. The data is accurately stated and sufficiently analyzed. The
dissertation uses modern scientific information, systematized from 243 literary sources (22 in
Cyrillic and 221 in Latin), which demonstrates a thorough knowledge of the problem being
developed.

IV. Contributions of the dissertation

The PhD student formulated 11 main conclusions based on the experimental work and
results, as well as 10 contributions: 3 scientific, 5 scientific-applied and 2 applied. These
contributions are precisely worded and directly related to the established dependencies of the
study.

Scientific contributions include evidence that enzymatic hydrolysis of fresh cow's milk
and whey, as well as fermentation of the resulting milk and whey hydrolysates with the probiotic
bacteria L. plantarum and L. rhamnosus increases their antioxidant activity. The high
cryoprotective effect of locust bean gum on the survival of bacterial cells in fermentation milk
and whey media after freezing and lyophilization has been demonstrated.

Of scientific and applied importance are the contributions related to the determination
of the technological parameters of the proteolytic enzymes papain, bromelain and chymosin on
the degree of hydrolysis of fresh cow's milk and whey in order to obtain bioactive hydrolysates
and peptides; the establishment of the most suitable hydrolyzate variants for inclusion in the
culture media and obtaining high survival of the probiotic strains after fermentation; the
determination of the main technological parameters of the lyophilization process with the aim of
long-term preservation of a high number of viable cells of Lactiplantibacillus plantarum subsp.
plantarum NBIMCC 3447 and Lacticaseibacillus rhamnosus NBIMCC 1013 in the milk and
whey hydrolysates.

Of applied contribution nature are: the use of fresh cow's milk and whey (a waste
product from cheese production) and their transformation into products with high added value
by applying enzymatic hydrolysis.

1 highly appreciate the developed functional products based on the obtained
hydrolysates.



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

Doctoral student Kamelia Loginovska submits to her dissertation 3 publications
published in publications, referenced and indexed in world-renowned scientific information
databases Web of Science. The report submitted by the doctoral student shows a total of 104.66
for Group A and D, which exceeds the minimum requirements by group of indicators in
professional direction 5.12. Food technologies. The publications fully cover the direction and
tasks set in the doctoral dissertation. The abstract is designed in accordance with the content of
the dissertation and reflects the main results of the conducted research.

Critical notes, questions and recommendations to the candidate
In essence, I have no objections to the dissertation work.

CONCLUSION:

On the basis of the different research methods applied by the doctoral student, the
correctly conducted experiments and the generalizations and conclusions made, I believe that
the presented dissertation work fully meets the requirements of the LDASRB and the Regulations
on the terms and conditions for acquiring scientific degrees and holding academic positions in
the USA. For these reasons, I rate the work 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 5. Technical sciences,
professional direction 5.12. Food technologies, scientific specialty "Technology of biologically
active substances (including enzymes, hormones, proteins)".

Date: 06.08.2024 PREPARED THE OPINION: /g< =

/Assoc. Prof. Petya Metodieva, PhD/
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