PEIEH3US AB0R Y

CENCKOCTONAHCKA AKALIEMUA

BEPXy AMCEPTALMOHEH TPYA 3a IojyyaBaHe Ha obpasoBaTeNHATa M HayqHa CTENCH
,JIOKTOp” B obmacT Ha Buclle oOpasoBanme 5. TeXHHYECKH Haykw, npo¢deCHOHAIHO
Hanpasnedue 5.12 XpaHHTENHH TCXHOJOTWM, HaydHa CICUHATHOCT ,» |EXHOJIOTH] Ha
6HOJOrHUHO aKTHBHUTE BEIIECTBA (BKJL. EH3UMH, XOPMOHH, GENTHUMHH )

TeMa #_aBTOp HA JMCEPTAIMOHHHMSA TPYA: , TeXHOIOTHA 3a TMONy4aBaHE Ha
o UH3MpaH GHOAKTHBHY MPOYKTH Ha OCHOBATa Ha GENTHYHU XMAPOMU3aTH pa3paboTeH

ot ac. Kamenus Kupunosa Jlorunoscka, 3a104eH gokropant B UKXT- Codus
HayuHH phKoBogutenu: npod. a-p Wmana bBopucosa Hadesa u 1ou. a-p Mapus
Jlonuesa JloneBa - Hukonosa

Ynen Ha nayuHoTo xypu: npod. acH I'opra CredanoBa Muxaiinosa, Tpakuiicku
yavBepcuter - Crapa 3aropa (nmeHCHOHep), 5. TeXHHHECKH HayKH, 5.12 Xpanutenuu
TEXHOJOTHH, HayyHa CIEIMATHOCT: ,, TeXHOMOrMs Ha MISKOTO M MIIEYHATE IPOIYKTH',
onpeselieHa 3a wieH Ha HaydHOTO Xypu chc 3anosen Ne PJI-05-167/ 23.06.2024 r. Ha
IIpencenarens Ha CCA - Codus.

I. Kpartko npeacraBsiHe HA IOKTOPaHTa

Ac. Kamenus Kupusosa Jlorunoscka e posieHa 1969 r. Ilpes 1992 r. 3apbpuiBa BUCIIE
obpazopanue B JICHHHIPAJICKH TEXHONOTHYECKH YHUBEPCHTET - Pycus B OKC ,marucrsp” CbC
CHENHUATHOCT ,BHoTexHomorus” W npodecroHaNHa KBalH(pUKAKis HHXEHEP-TEXHOJIOT.
CBIacHO HOpMATHBHATA ypeaba y Hac NMPHUIOOHTOTO B 4uyxOuHa BuClie 00pasoBaHHe €
npusnato or MOH Ha P Bearapus npes 2008 r.

Ilpes nepuoma 1995-1996 r. wumx. JlornHOBCKAa paOOTH  KaTO  HHCIEKTOP
3acTpaxopaTenna aeitnoct B rp. Codus. Ilpes 1999 r. 3anousa paGora B CeIcKOCTONAaHCKH
WHCTHTYT ,,Bynxanu”, Ten Asus - M3paes, KbIETO € Ha3HaueHa Karo nabopauT 1 npuaoouBa
YMCHMS CBBP3aHH C KyJITHBAPaHE W pa3MHOXaBaHe Ha ceMeHa. ['oamHuTe 2000-2006 14 €
PBKOBO/IMTEN Ha XMCTOJIOHYHA 1abopatopust B CeICKOCTONAHCKA aKaieMUA »Byiakanu” - Ten
ABHB, a 2007-2008 r. e Ha paboTa BbB Berepunapen uHcTutyT ,,KiMpon™, Ten Asus - Uspaern,
KBI€TO U3BBpLIBA JabopaTopHa ACHHOCT HACOUCHA KbM M3CIIE/IBAHE HA BUPYCH. Ot 2008 r. 10
HACTOSAIIAS MOMEHT € Ha paGoTa B IHCTUTYT 10 KpHOOHOJIOTHS W XPAaHUTETHH TEXHOJIOTUH -
Codus.

Ilpez 2019 r. Ta € 3aymMcieHa 3a JOKTOPAHT B 3aJ04Ha ¢dopMa Ha oOydeHue 1o
JoKTOpcKa mporpama ,,TexHonorua Ha OMOJOTHYHO aKTHBHHTE BEIIECTBA (BKJI. €H3UMH,
xopMorH, 6enrbunan) B UKXT - Codus. [lo BpeMe Ha JOKTOpaHTYpaTa ¢ MON0KHIA H3HTH
— 061uIa | crelHraiHa YacT, Ha KOUTO € MOJydria OTIHYHY OLUeHKH. OT4ucieHa e ¢ MpaBo Ha
saurara mpe3 2023 r.

KoMmileTeHI#HUTe, KOMTO ac. JIOrHHOBCKa TOCOYBA, Y€ TMPHTEXaBa ca: OTJIMYHO
piTajiceHe Ha PYCKH €3MK ¥ MBPHT, M 100pO Ha aHTIIMHCKH, yMEHHS 3a paboTa ChC coernuduIHa
1aGopaTopHA anapaTypa, KOMINOTHPHH YMEHHS, CIIOCOOHOCT 3a paGota B €KWIl H J100pH
KOMYHHKALIHOHHM ¥ OprasHM3allMOHHH KauyecTsa. OT 1998 mo 2006 r. uMa DPOBCICHHU
pa3TMYHH KypcoBe W 00ydeHns B M3paen no: PasnosHaBane U MPOBEpKa HHCTOTATA HA COPTOBE
ceMeHa, BMOTEXHONOTHA B CEJICKOTO CTOMaHCTBO, OT OHONOTHA KbM HAHOTCXHONOTHA,
BronHpopMaTHKa, DU3MOTOTHS HA PAaCTCHUsTa, bHONOrHA HAa pacTeHHATa, BesomacHoCcT u
NpoBepKa Ha KauecTBoTO 1o crannapra [SO. IpecTaBeHOTO € I0KA3ATENCTBO, He MO BPEME Ha



npod)eCHOHATHOTO ¥ pa3BuTHE ce HabmoJaBa CTpPEMeX 3a NPHAOOMBAHE HA TEOPETHYHH
3HAHUS U IPAKTMYECKH YMEHHS C OTJIel IOBHINABAaHE Ha KBaTM(pUKaLusTa.

JIOKTOpaHTHT M3BBPLIBA aKTHBHA HAYYHOHM3CIEAOBATE/ICKA NCHHOCT, CBHACTE/CTBO 32
KOETO € YJacTHETO B 6 Hay4HH KOHOCPEHIIMU IIPOBEIEHH Y HAC M 9 HAy4YHH IPOEKTa, KaTo 4 6p.
ca kbM CCA, 4 6p. — xbM ®HU npu MOH 1 1 6p. ¢ no HaunonanHa Hay4Ha nporpama KuM
MOH.

II. OG6ma XxapaKTepHCTHKA HAa {ACEPTALHATA U aBTopediepaTa — 0bem H CTPYKTypa

IIpencTaBeHHAT AUCEPTANMOHEH TPYA € oopmeH Ha 185 cTp. B T. . 49 Tabmuim 1 43
¢urypu. ChuaAT ¢ CTPYKTypHpaH NpaBHJIHO 1O OTHOLICHHE HAa OCHOBHUTE pa3iciy
HEeoOXOMHMH 3a JUCEPTAlMOHEH TPYA M IO (opMa OTroBaps Ha M3MCKBAHHATA 33 TO3K BHI
Hay4HH TpyAoBe. JACEPTALIOHHHAT TP/ BKIIOUBA CIEJHHUTE ITIaBU: BEBEACHUE, THTCPATY PEH
0630p, 1€ U 3a]ayd, MaTepHAIH H METO/H, PE3yaTaTd 4 OOCHKIAaHe, OCHOBHH H3BOJIH,
JIATEPATYPHH M3TOYHHIH, IPHHOCH M MyOIMKallMH BbB BPb3Ka C JUCEPTaLMATA, KOETO € B
CHOTBETCTBHE Che cnenuduunute u3nckBanusg Ha CCA. JIONBIHUTETHO €2 H3HECEHH CITUCHK €
M3IION3BaHA CHKPALIEHHs, CHMCHLM C BKIIOUEHHTE B TeKCTa QUIypH M TaliuiM, Kakto u
y4acTHs B HAy4HH KOH(EPEHUUHU H MPOEKTH, ¥ 00yYEHHMs U Harpau.

Boeenennero € 0gopMEHO Ha 2 CTpP., HACOYECHO KbM IOJy4aBAHETO HA [POTEHHOBH
XUAPOJIM3ATA OT JKHBOTHHCKH IIPOU3XO, DPECI. MIIEYHH NPOAYKTH, KaTO HM3TOYHHMUM Ha
6UOaKTHBHM NENTUAH.

JlutepaTypHust 0630p BKmOuYBa 7 pasjena, cucTemaTusupand Ha 30 ctp. B nero ca
00XBaHATH BBIIPOCH CBBP3aHH C €KCIIEpUMEHTANHaTa AEHHOCT IO pasriieXJaHara TeMa.
[TepBUAT pa3aen e HacodeH KbM MPHIOKCHHE HAa €H3MMHH IMPOTCHHOBH XHAPOIM3aTH B
XPaHEHETO Ha HOBEKa; BTOPUS Kacae Bb3MOXKHOCTH 3a XHPOJM3a HA IPOTCHHU 3 MO0JIy4aBaHe
Ha OMOAKTHBHM NMENTHIM OT MISAKO H MJEYHH IPOAYKTH; B CICIBAlIHA pa3lell ca ONHCaHH
BU0OBE GHOAKTMBHH MEITH/M, CIE[ KOETO C€ pasriexaa OHOIOTHYHA M €HepruifHa CTOHHOCT
Ha MJISKOTO H CypOBaTKaTa, ClieiBa NPHIOKEHHE Ha NpOOHOTHYHMTE GakTepwu, pons Ha
TEXHOJIOTHYHHUTE NTApaMeTpH 3a NPOTHYaHEe Ha (pepMEHTAlMOHEH MpOLeC M TpHiIaraHe Ha
cyGIIMMAIMOHHO CyLISHe TIPH MOMy4aBaHe Ha GPyHKUMOHAIHHA IIPOAYKTH.

IlenTa KOpecmoOHIMpa Ha 3ariaBueTo, AeduHHpana e scHo. [locouenu ca 6 3anauu 3a
HEMHOTO peayu3MpaHe. 3a M3IIBIHEHHE HA [IOCTABCHHTE 3a/1a4H € U3M0JI3BaH IIHPOK HAabop OT
NOAXOASALIM METOAM Ha H3cjelBaHe. Peanmn3upaHeTo Ha MOCTaBEHATA WET € CBIIPOBOJACHO C:
aHaIM3 Ha CypoOBO KpaBe MJBIKO M CypoBaTka OT OsNI0 CalaMypeHO CHpEeHe; OMOXUMHMYHH
W3C/eIBAHHS HA XMADOJH3aTH; NpocielsBaHe Ha (PEPMEHTALMOHHUsA TpPOLEC C IOAOpaHH
[aAMOBE MIICYHOKHCEIHM OakTepu, MOoJy4yaBaHe Ha HOBM (YHKIHOHANHH IIPOJIYKTH;
paspaboTBaHe HA TEXHOJOTHS 32 IPOH3BOJCTBO HA OMOAKTHBHU MPOAYKTH OT XHAPOJIM3MPAH
OeNTHK, M Ka4eCTBEHA XapaKTepHCTHKA Ha MTOJIyYCHHUTE MPOJYKTH.

ABTOpedepaTsT € CTPYKTYpHpaH Ha 45 CTp. M OTpa3fBa OCHOBHHTE PE3YNTaTd OT
JUCEPTALMOHHUSA TPY/l, WIIOCTPHPAHH 4pe3 25 Tabmmuu 15 Gurypu.

III. AxTyaaHocT Ha npobiema

OcHOBHAaTa el Ha JMCEPTAUMOHHUA TpyA ¢ pa3spaboTBaHe HAa TEXHOJIOTHA 3a
1oly4apaHe Ha JHOGUIM3MPaHH OMOAKTHBHH TPOJYKTH Ha OCHOBATa Ha XW/PONH3aTH OT
KpaBe MJIAKO M cyposarka. [Ipe3 mociie/lHUTE TOJMHA ce HabMNionaBa NMOBHIICH HHTEPEC KBM
GUOAKTHBHHUTE NEITHAM, IOJYYEHH OT XPAHUTEIHM MPOTEHHH, KaTO €IWH OT HAYMHHTC 3a
I01y4aBaHe HA XHAPOJM3UPAHH XPAHHTENHH POTEHHHU € Ype3 BepMEHTAlUs Ha CyPOBHHH OT
pacTHTeNeH W KUBOTHHCKA MPOH3XOR ¢ MyeuHOkucenu Gaxrepun. Temara e akTyaiHa THii
KaTo MHTEPECHT KbM PAlHOHAHOTO M 3/IPABOCIIOBHO XpaHEHE Ch3JaBa MPEINOCTABKH 32
TBPCEHE HA TEXHONOTMYHM DEIUCHHA NPH NPOH3BOACTBOTO HA (YHKIMOHAIHA XPaHH CBC



3[paBOCIIOBHHM TIOM3M 3a OpraHu3Ma. AKTyalHa TEHACHIMS B Ta3H 00JacT € INOJNy4aBaHETO H
M3MO0I3BAHETO HA MNPOTEHHOBH XUJPOIM3aTH OT MIICYHH MPOAYKTH, KAaTo H3TOYHMIM Ha
61OaKTHBHY MENTHIM Hopamy (GakTa, ye XUIPONU3UPAHHIT MIIeUeH IPOTEHH OBbP30 € YCBOABA
OT YOBEWIKMS OPraHMW3bM, a OENTHKBT OT KpaBe MIAKO € BaXEH INPOTEHHOB H3TOYHUK IIPH
NoJyYaBaHe Ha XUAPOIU3ATH.

[IpencTaBeHUAT AUCEPTALHOHEH TPy ChAbPXKa KOMIUICKCHM NPOYYBaHHA C ILIHPOK
006XBaT Ha H3CJeIBaHM NOKazaTeNnd. V3BbpiueHH ca M3CIEIBaHMSA, B PE3yATaT HA KOETO ca
MOJy4eHH HAaHHM B 3 OCHOBHM HANpaBJeHHsA, a MMEHHO — MNONyYaBaHE Ha MIICYHH H
CypoBaThYHH XHIAPOJM3ATH H XapaKTEPHCTHKA HA TOJyYCHHTE XHIPONHU3ATH; YCTaHOBIBAHE
edeKTa Ha HAKOM IAMOBE MIICYHOKHCENH OaKkTepu BbPXY (EPMEHTAUMOHHMS Npolec H
napaMeTpd Ha CyONHMaLMOHHO CYIIEHE; U pa3paboTBaHe Ha TEXHOJIOTHS 3a IPOM3BOJCTBO Ha
(GYHKUMOHAIHU XpaHU Ha OCHOBATa HA MJICYHH XHAPOJIA3ATH HU3II0J3BaHKH KPHOIIPOTEKTOPH
3a MOBHILIABAHE MPEXUBAEMOCTTA Ha 6aKTEpHATHUTE KIETKH.

Mpunoxend ca OHOTEXHONOTHYHH MOAXOAX 3a MOjNy4yaBaHe HA (YHKUUOHATHH
IPOAYKTH, KOETO € JA0 Bb3MOXHOCT 3a NPOBEX/JAaHE HA MHTEPECHH HAYyYHU NPOYUBAHHUS B
TOBA HanpapjieHue. B To3u cMUCHT TeMaTa H30pana OT JOKTOPaHTa M HAyYHHTEC PHKOBOAUTEIH
¢ ChBpEMEHHa, aKTyallHa, CBbP3aHa ¢ MPaKTHKATA B IOTPeOHOCTUTE OT pa3paboTBaHe Ha HOBHU
yHKIMOHATHH NPOAYKTH Ha 6a3a XUAPOIU3NPAHH APOTEHHH OT MILIKO H CypOBaTKa.

CuuraMm, Ye JUcepTalMATa HMa HAyYHO-TEOPETHYHA M IIPAKTHYECKa CTOWHOCT, C
BHCOKA CTENMEH Ha aKTyaTHOCT, KaTo JJapa Bb3MOXKHOCT H3CJIEIBAHUATA JIa IPOAbIDKAT.

IV. JlarepaTypHa 0CBeIOMEHOCT H TEOPETHYHA NOATOTOBKA HA KAHAKJATA

[lperneabT Ha JMTEpaTypaTa € H3IAI0 BbB BPb3Ka C HM3CICABAHETO, IOBEYETO
JMTEpATypPHH H3TOYHMIM ca B 00NacTTa Ha TeMara W ca MpPEAINOCcTaBKa 3a MOJTy4YaBaHE Ha
OpMTHHAIIHH pe3yiTary. B THTepaTypHUAT CIIUCHK ca BKIIOYEHH 243 NMUTEpaTypPHU H3TOUHHLH,
or xouto 22 ma Kupwikua. Hax 60% ot 3armaBusra ca cnen 2010 r. IlpencraBeHus
JUTEpaTypeH Iperiell MoKa3Ba, Y€ aBTOPBT Ha JUCEPTAllMATa € KOMIETEHTCH IO TeMara H
03HaBa CHCTOSIHUETO Ha MpOGieMa, KOeTO € Jano BBb3MOXKHOCT 3a fACHO (opmysMpaHe Ha
3aa4dTe C OIJIE/l ThpPCEHEe Ha OTroBOp Ha mocrapeHata Hen. [locTurrara ¢ HeoOxoauMmara
¥H(GOPMHUPAHOCT 10 pa3paboTBaHUTE 3a/a4H, 3HAHUA N0 MPOBEKAAHETO HAa eKCIIEPHMEHTH, 10
NpeicTaBAHe Ha CPAaBHHUTEJHHTE aHAIM3M M JUCKYCHATa Ha pe3yATarute. AHAIM3BT Ha
NUTEpaTypaTa Mo3BoJABa Ha ac. JIOPMHOBCKa /1a OTKPOH 0OEKTHBHH MpPENIIOCTaBKHU 3a H300pa
Ha TEMA M BB3MOXKHOCT 32 HAATPKAAHE Ha 3HAHUATA B 00,1aCTTa HAa GYHKIMOHAIIHATE XPaHH.

Hamupam 3a HOJOKHUTENHO 3aBBPIIBAHETO HA JINTEPATYPHHS Iperye] ¢ 06o0uienue Ha
NOCTHTHATOTO 110 MpoyyBaHaTa Tema. [IpaBu BhoedaTieHME, 4Ye B OOOOIIEHHTC M3BOAU Ha
o630pa ce aKleHTHpa Ha KIMHHYHOTO XPaHeHe, 3APABOCIOBHUTE MOJI3H Ha NENTUANTE H
MPOGHOTHYHKUTE MJIEYHOKHCENH GakTepHu, M MACTOTO Ha CYOJHMAlMOHHOTO CYHIEHE KaTo
MpearmocTaBka 3a MoNMydaBaHe Ha (YHKIMOHAIHM NPOOHOTHYHM NPOXYKTH HAa OCHOBATA HA
MJICUHH XMPOJIN3aTH, B KOETO CE ChABPIKA aKTYATHOCTTa Ha paspaboTkata. OrbenssBam TO3H
¢axT, 3aW0TO TOBa CHHTE3MpaHO 00OOIIEHHE € B OCHOBaTa Ha MPEABUICHHTE OT aBTOpA
W3CNeIBAaHWSA, KOMTO Ca HACOYEHHM OT €JHa CTpaHa KbM ONTHMH3WpaHE Ha CH3MMHATa
XUAPOJM3a Ha TPOTEHHM (Ka3eMH M CypOBAaTBHYHHM) H OT Jpyra KbM eQexra Ha IaMOBE
MTEYHOKHCENH OaKTepHH BBPXY (EpPMEHTALMOHHMA IIPOLEC € OMie] IOJYyYaBaHETO Ha
(YHKIMOHANHY MPOLYKTH Ha OCHOBATA Ha MieyHH Xuaponusaty. Ha tasu Gasa e paspabotena
TEXHOIOTHS ¥ € (POPMYJTHPAH PELENTYPEH ChCTAaB 3a POM3BOJICTBOTO HA /iBa GYHKIHOHAHHA
POOYKTA.

V. MeTtoaudien nmoaxoa



CMsTaM ue U3GpaHHAT METORMYCH MOAXOJ IPH pa3paboTBAHETO HA AMCCPTAlMOHHUSA
Tpyn € MHOTro 065D, Pasnenst Marepianu u MeTO/IH € CTpYKTypupaH Ha 10 cTp. i BKIIOYBa
OIICaHHE Ha eramuTe Ha paspaborkata. KeM Matepuaiu € mocoyeHo, 4e ca U3CIIC/IBAHU
Mpo6u OT KpaBe MIISKO H CYpOBAaTKa, NPeACTaBeHa € MHGOpMalus 38 U3MOI3BaHUTE CYPOBHHH
¥ pEaKTHBH, NPOTCOJUTHYHH €H3HMM, MHKPOOPTaHM3MH, NpPEOHOTMYHH KOMIIOHEHTH H
XpaHWTENHHA Cpedu. IlOCTaHOBKAaTa Ha CKCIEPUMEHTAIHaTa paboTa ¢ IMpaBHIHA H
KODECIIOHANpa Ha 33JayuTe, a U30paHaTa METOAMKA CHOTBETCTBA HA KOMIUICKCHHUS XapaKTep
Ha H3cieBaHeTo. M3n013BaHM ca KJIACHYECKH M ChbBPEMEHHHU METO/H 3a ONCHKA U aHAIH3 —
(U3IKOXMMHUYHY, OMOXUMHYHH, MHKPOOHOIOTHYHH, XpOMAarorpadCk, CTaTHCTHYCCKH
Metoan 3a obpaboTka Ha gannmTe. [lonOpaHMTe aHATHTHYHH METOAM ca peQEpeHTHH H
rapaHTHpAT JOCTOBEPHOCT Ha PE3YNITATHUTE.

B pesyarar Ha pa3paboTkaTa € NPEATOXKEHa TEXHONOTHS 3a IPOU3BOACTBO Ha
(GYHKIMOHATHY TMPOXYKTH KaTo MO TO3M HAYMH € IOCTHIHATA MPAaKTHYECKa 3aBBPIIEHOCT Ha
auceprauuonHus TpyA. [lo Bpeme Ha IpOyYBaHETO M INPOBEXIAHETO HA CKCHEPUMEHTHTE
JAOKTOPAHTHT € YCBOWJI M MPHIOKHI 3HAYUTENCH OpOH TEXHHKM M METOAM HAa M3CJIE/IBAHE,
npua00HI € HEOOXOAUMHS ONMAT 3a 00001aBaHe HA TMTEPATYPHH U3TOUHMIM H 32 [IPOBEKAAHE
Ha Hay4YeH eKCIIEPUMEHT, KOETO € OCHOBAHHUE Ja C€ JaJA€ BHCOKA OLCHKA HA MOCTUIHATOTO B
ToBa oTHOMIeHHe. CuHTaM, ye € M3NBIHEH oOpasoBatennus eaeMeHT Ha OHC |, noxTop™.

VI. 3naunMocT M yO0eXHTETHOCT Ha NOJy4YeHHTE Ppe3y/TaTH, HHTEPNpeTAlHH H
HU3BOJH

[MonyyeHuTe pe3yiTaTH 3aeMaT CHINECTBEH IAN B CTPYKTypaTa Ha JAUCEPTAlMATa —
TIPE/ICTABEHH ca Ha 95 CTp., KOETO € U JA0KA3aTesICTBO 32 3HAYUTETHHA 00eM OT U3BBbpIUCHATA
eKcrepUMeHTanHa paboTa. Pe3ynrature M TAXHaTa JUCKYCHs ca NpEJCTaBEHU B 8 pasfiena,
KOHTO CHOTBETCTBAT Ha MOCTABEHHUTE 3a1a4d. B oT/ienHuTe noapa3ienH e mpeacTaBeHa dorara
vHpOpMAalHs 0T AaHHH, WIKOCTPUPAHHU ¢ TaONHIKM U GUrypH, Ha Oa3aTa Ha CleAHOTO: EH3uMHa
AaKTHBHOCT Ha 1BA pACTHTENHH H €IMH JKHBOTHHCKM €H3uMH; JlaHHM OT Ka4yecTBeHa
XapakTepuCTHKa Ha KpaBe MIIKO M CypoBaTka; [IpoMenu B cTemeHTa Ha XHAPOJIH3a MpH
pas/M4HM KOHUEHTpaUMH Ha M3ION3BAHMTE CH3MMH; DHOXMMHYHH H3CNIeBAHHS Ha
noayueHuTe xuaponusartd; ExcrepumeHTH ¢ noadpaHM IIAMOBE MHKPOOPraHW3MU;
depMeHTALMA HA CENEKTHPAHUTE IMaMoBe; PazpaboTsaHe Ha TEXHONOFHS 3a MOJyYaBaHe Ha
GuonpoaykT oT XuaponusupaH Oenrbk M KauecTBena XxapakTepHCTHKa Ha [MOJYYCHHTE
NpoAyKTH. MHOro J06po BrieyaT/IeH!e IPpaBH U MPUIOKEHHA COOCTBEH CHUMKOB MaTepHall.

B Hawanoro na Pe3ynTaTtute € OTAeNEHO BHMMaHME Ha IIPOM3X0Ja HA H3MOJI3BAHHTE
NPOTEONUTHYHH €H3MMH — NalanH, OPOMENHH M XHMO3MH, MEXaHH3Ma MM Ha JCHCTBHE H
TIXHATA TPOTEOJMTHYHA AaKTHBHOCT. B crneasamua pasaen ac. JIOTHHOBCKa mpeacTaBs
uHGOpPMaLKA 33 KPaBeTO MIAKO ¥ CypoBaTKaTa — GQM3MKOXHMIIHH TTOKA3aTeNH, IPyMH MaCTHH
KHCEIMHH, aHTHOKCHIaHTHA aKTHBHOCT, 00111 6poii MUKPOOPTaHH3MH, IUIECEHH U APOKIH.

CohinecTBeHa 4HacT B AHCEPTAlMATa NpPEACTABIABAT JAaHHHMTE Kacaellli IPOMEHHTE,
KOMTO HACTBMBAT 110 BpEME HA XHIPOJIH3aTa B 3aBUCHMOCT OT BHU/ia Ha IIPOTCOIUTHIHHA CH3UM
(38 MOCOYEHHUTE TO-TOPE 3 €H3MMA), KOHLEHTPAIIATA Ha €H3UMHTE (IIPOYUYEHH ca 3 pasiuyHH
KOHLICHTPALMHK) 1 BPEMETO UM Ha JeHcTBHE (POCTENEHH ca 4 BpEMEHa Ha XHPOJIH3a). B
pE3yNTAT HA EKCIICPUMEHTHTE Ca MOJYYCHH CTOMHOCTH 32 CTENCH Ha XUAPONIM3a, H3BBPIICHO €
enexTpoQOPETHUHOTO pa3fieNisHe Ha OENThYHMTE XHAPONU3aTH U Ca NOJIYYEHH NAHHH 32
AHTHOKCHIAHTEH KAINalMTeT Ha XMAPOJIM3AaTUTE OT KpaBe MJIIKO M CypoBaTKa, Ha Oa3ara Ha
KOeTO ca moAGpaHM MJIEYHHTE M CYPOBaTBUHM XHIPOJM3ATH IOKa3ald HaH-BHCOK
AHTHOKCHIaHTEH KanauureT. TaKuBa ca XuAPOIH3ATHTE HA KpaBe MIISKO € eH3MMa OpPOMEJIHH B
konuentpaun 0.1 mg/ml, 0.5 mg/ml u 1.0 mg/ml u B mpoxbmxenue Ha 30 min, ¥ Ha



cypoBaTKa ¢ eH3uMa namaun B KoHueHrtpauuu 0.1 mg/ml, 0.5 mg/ml u 1.0 mg/ml u B
npoabmxkenne Ha 30 min.

CrnezmBaiata yacT Kacae mpoieca gpepMeHTanus — noadpaHu ca 3 mpoOMOTHYHM 1aMa
OMYYEHH OT Pa3IMYHH H3TOYHHILM, B CIlydyas KHCeENO 3efe, QeKaluu W MIIEYHH IIPOAYKTH
(cvoTBeTHO Lactiplantibacillus plantarum subsp. plantarum NBIMCC 3447, Lactobacillus
gasseri NBIMCC 2450 u Lacticaseibacillus rhamnosus NBIMCC 1013) ¢ ornex ocurypsBaHe
Ha crenUdUIHH XapaKTEePUCTHKH B Kpaiinus depmeHTHpaT mpoAykT. OTryereH € GposT Ha
KM3HECTIOCOOHUTE KIETKM Ha TpPHTE W3CJEIBAHH INPOOMOTHYHH OAaKTEpHM NP pa3NUYHH
temneparyphu pexumu — 32, 37 u 40 °C. Ilokasanu ca MUKPOCKOIICKH KapTHHH, HalPaBEHK
ciiel PepMEHTAIMS Ha [AMOBETE B CPEIH C MJIEYHH H CypPOBATHUHH XH/POJIU3ATH C HUCKH H
BICOKH KOHIEHTPALMM Ha €H3WMHO TpeTHpaHe Ha cyOcrpara. ExcriepUMeHTHpaHH ca 71Ba
BapHaHTa 3a KPHONPOTEKTOPY MpH THoGHIN3aIUs Ha pa3paloTeRUTE MIPOOHOTHYHH IIPOJYKTH.
[lpocieneHa € NpPEXHBIEMOCTTa HAa NPOOHOTHYHUTE OakTepuM crel JNTHOGUIH3ALHSL
VYCeTaHOBEHA € AHTHOKCHAHTHATA aKTHBHOCT Ha M3CIICIBAHOTO MIISKO M CYPOBATKA H TEXHUTE
XMAPOJM3aTH, KAKTO M Ha Te3u cnex GepmeHTtaunus. IIpoBenenu ca eneKTpodOpeTHYHH
AHAJIA3M HA BAPHAHTUTE XUAPOITH3ATH, IOKA3a/IH Hal-BHCOKA aHTHOKCHIAHTHA aKTHBHOCT.

IlocnenHara 4acT OT AUCEPTALMOHHHS TPy/J € CBBpP3aHAa C pa3paboTBaHe Ha HOBH
(GYHKUMOHAIHH TPOITYKTH, HA KOHTO € (OpMyNHpaH pPEUENTYPeH CBhCTAB M € HU3rOTBEHA
TEeXHOJOTHYHA CXEMa 33 IIPOM3BOJACTBO Ha GHOAKTHBHH IIPOXYKTH OT XUAPOIH3UpaH OenThK. C
OrJIell ONpejeNssHe Ha 3[PaBHUTE MOJ3H € U3BBPIIEHA KayeCTBCHHTE XapaKTCPUCTHKH Ha
TOTYYEHHUTE MPOTYKTH MO OTHOIMIEHHE HA OPraHONENTHYHH, PUIHKOXUMHYHY, OHOXUMHUYHA U
MUKPOOHOJIOTMYHH TTOKA3aTENH, @ IPH TPY TEMNEPaTypPHH peXMMa — CTallHa TeMIeparypa Ha
ChXpaHeRHue, XJIanuiHa Temeparypa (+4 °C) u cpxpanenue BB dpusep (-18 °C) e npocriesiena
NPEXUBAEMOCTTa HAa MHUKPOOPraHH3MHTE 3a nepHon oT | romuHa. IlomyyeHute naHHH
NOKa3BaT, Y€ HOBUTE MPOJYKTH HAa OCHOBAaTa Ha OENTHYHH XMJPONH3ATH OT KpaBe MISKO U
CypoBaTKa, MONy4eHa OT KpaBe OO calaMypeHO CHPEHE, MPEACTaBisBAT OHOAKTHBHU
XpaHHUTEJHH KOHLIEHTPATH.

TTonyyeHuTe pe3y/ITaTd ca 06o0uIeHn B TabIHLM U NPEACTABEHH 4pe3 QHUIypH, KOETO
rd NpaBd JIECHH 3a BB3NpPHEMaHe M npocieasBadHe. Taka MpeICcTaBeHH pe3yNTaTHTE ca
yOeIUTEIHA U 3HAYUMH, @ HHTEPNPETAIMATA UM € JOCTOBEPHA YPE3 HANMPABEHOTO KaUeCTBEHO
¥ KOJIMYECTBEHO CPABHEHUE.

B pesyntar Ha mpoBeacHHUTE M3cienBaHHs ca ohopMmeHd 11 OCHOBHM M3BOAA, KOUTO
TIPOM3THAYAT OT MOJYYEHHTE pe3yaTaTH. HamupaM 3a NONOXKUTENEH (aKra, ye HAKOU OT
U3BOJUTE Ca MOJIKPETICHU ¢ KOHKPETHH EKCIIEPUMEHTAIHY JIaHHH.

VII. IlpuHocH Ha AHCEPTAIHOHHMA TPYA

Jucepraumonnus TpyA Ha ac. Kamenus JIOrMHOBCKa CBHABPXKA €NEMEHTH Ha
OpHIMHAIHA HAYYHO-TIPHJIOXKHA pa3paboTka, ¢ KOATO Ce YCHBBPIICHCTBAT U HAArpaxjaar
3HAHMATA B AKTyaJlHaTa TeMa HACOYeHa KbM Cb3JaBaHE Ha (YHKUHOHANHM MPOAYKTH C
MOIE3HHM 3a 3[PaBeTO OHONOTHYHH CBOMCTBA. 3HAUMTENHA YaCT OT PE3YNTATUTE Ca CBBP3aHH C
TIPOBEK/JAHE HAa EKCIEPHMEHTH 3a pa3paboTBaHe M MOJyyaBaHE Ha KPacH IIPOAYKT, KOETO
OKa3Ba 3aBBLPUICHOCT M pealH3alus Ha e[JHa HayyHa uies. ABTOPHT Ha JHCEPTAlMOHHHA
TPy € ohOPMHII IPUHOCH B 3 HANPABJICHHS ~ HAYYHH, HAYIHO-IPAIOKHA M IPATIOKHH, YHHTO
o611 6poii € 10, KOUTO NPUHIUITHO IPHEMaM KaTo I'd CHCTEMaTU3HpaM 10 CHEJIHUA HAyHH!

Hay4nn npuHOCH

M3BBpIIEHO € KOMIUIEKCHO H3C/e[IBaHe BbPXY €H3UMHA XHAPOJIH3a Ha KPaBe MIIIKO H
CypoBaTKa OT KpaBe 0450 calaMypeHO CHPEHE B KadeCTBOTO MM Ha OenThuHK cyOCTpaTu H



NpeBpHINAHETO HM B MPOAYKTH € BHCOKA OHMONOrMYHA CTOMHOCT, B pe3yiTarT Ha KOETO ca
NOJyY€EHH JAHHH MO OTHOLICHHE HA AHTHOKCHAAHTEH KaalluTeT Ha XMIPOIH3aTHTE.

YcraHoBeH € edexTa OT J00aBSIHETO HA HIAMOBE MIICYHOKUCETH DaKTEpUH, H30TUPAHK
ot 3 pasmuunu ustounnka (Lactiplantibacillus plantarum subsp. plantarum NBIMCC 3447,
Lactobacillus gasseri NBIMCC 2450 u Lacticaseibacillus rhamnosus NBIMCC 1013), kM
XUIPOIM3HpaHH GelThUHH CyGCTpaTH BBPXY BPEMETO Ha MPOTHYaHE HA (epMeHTalusTa U
IPEXHUBIEMOCTTA HA TPOOHOTHIHUTE GAKTEPHUH.

[TpoBenenn ca eneKTpoOPETUYHH aHATIH3U HA BAPMAHTHTE XUAPOJIM3aTH, NMOKa3aIH
Hali-BUCOKA AHTHOKCH/IAaHTHA AKTHBHOCT M NOAOPaHH 3a NPOBEXAaHe Ha (epMenTanus ¢ ABa
OT w3cnenBaHuTe mama — Lactiplantibacillus plantarum subsp. plantarum NBIMCC 3447 u
Lacticaseibacillus rhamnosus NBIMCC 1013.

Hay4Ho-NpHI0KHA IPHHOCH

[Tpoy4eHo € BIMAHHETO Ha TEXHOJNOTHYHUTE NapaMeTPH —~ BH, KOHUEHTPALUS U BpeMe
Ha JeHCTBHE Ha 3 MPOTEOJMTHYHH €H3UMHU (IamawH, OpOMENHH U XHMO3MH), BBPXY CTEMECHTA
Ha XHIPOJH3a Ha MPOTCHHOBH CyOCTpaTH (MJIAKO W CypoBaTKa), IPH KOETO € YCTAHOBEHO, 4e
X{POJIH3aTa 3aBHCH B [IO-TOJISIMA CTETIEH OT KOHIEHTPALMATA Ha H3MIOJI3BaHHUs €H3UM H B 11O-
MaJjIKa CTETIEH — OT BPEMETO Ha TPETHPAHE.

VCTaHOBEHO €, Y€ XHAPONU3ATUTE KAKTO NPH MIIAKOTO Taka M IIPU CYpOBATKAara,
MOJTy4eHHU [PH TPeTHpAHe C manaud u GpomenyH B koHueHTpaunu 0.1 mg/ml, 0.5 mg/ml u 1.0
mg/ml, NposBABAT HAapacTBalld AHTHOKCHIAHTHM cBoiictBa 10 30 min OT AeHCTBHETO Ha
eH3WMa H JIeKO MOHWKaBaHe KbM 60 min.

Onpeneneny ca ONTUMATHATE TAPAMETPH Ha CyOIMMALIMOHHO CYIICHE U MIPUNaraHe Ha
KPHOIIPOTEKTOPHM 338 TNOBHIIABAHE MPESXKUBAEMOCTTA Ha OaKTEpHAIHHTE KIETKH BbB
depMeHTHpaT MJIEYHH M CypOBAaTHYHM XHADPOJM3ATH CIEJ 3aMpa3sBaHe M JMOQUIM3AUHA
KATO € YCTAHOBEHO, Y€ H3IOI3BAHETO HA KPHONPOTEKTOPH IIOBMINABA IPEKHBAEMOCTTA Ha
Gaxrepuanuute kietku Ha Lactiplantibacillus plantarum NBIMCC 3447 w Lacticaseibacillus
rhamnosus NBIMCC 1013 B MJIEHHUTE U CypOBaTbYHH XHAPOIH3ATH.

VcTaHOBEH € MO-BHCOK KpHo3aiuuTeH edekt Ha ryma Jlokyct OmiiH B kadecTBaTto W Ha
KPHOMPOTEKTOP B CPaBHEHHE ¢ KOMOMHALMATA OT 3aXapo3a W MEKTHH KaTO KPHOMPOTEKTOP BLPXY
NPEeXKUBIEMOCTTA Ha GaKTEePHAIHHTE KIETKH.

IIpH/I0KHH IPHHOCH

[IpoBeneHy ca eKCIIEPUMEHTH, IIPH KOUTO KaTO Hal-0JaronpHsTHHA BapUaHTHH CpelH
3a Pa3MHOXaBaHE Ha IIaMOBe MieuHoKucenu bakrepun (Lactiplantibacillus plantarum subsp.
plantarum NBIMCC 3447, Lactobacillus gasseri NBIMCC 2450 wm Lacticaseibacillus
rhamnosus NBIMCC 1013) ca omnpeleneHd XUApONM3aT OT KpaBe MIIAKO, [ONY4eH upe3
eH3UMHO TpeTHpaHe ¢ Gpomenus ¢ konueHTpanus 0.1 mg/ml 3a 30 min u TO3U OT CypoOBarTKa,
TIONTy4EH upe3 eH3MMHO TPETHPAHE ¢ nanauH ¢ koHneHrpauus 0.5 mg/ml 3a 30 min.

PazpaoTeHa € TEXHOJOIMYHAa CXEMa 3a EKCICPHMEHTAHO NMPOU3BOACTBO Ha [Ba
GHOAKTMBHM NpPOMYKTa, BKJIIOYBAIIM MJICUCH MM CYpOBAaTBYEH XHMAPOJIU3AT, NPOOHOTHYEH
1AM I0Ka3aJl Hail-BUCOKM CTOMHOCTH Ha MPEXUBIEMOCT IO BpeMe Ha (EepMEHTAUHA U CIel
fpoleca Ha THoQuIu3anus, IPeOHOTHYHH KOMIIOHEHTH, IUIOJ(0BE K HATYPATHHU IOJCIAUTENH.

TIpeacTaBenu ca peLieNTYPHUTE CBCTABH Ha 2 TMOQUIM3HPaHH NPOAYKTA HA OCHOBATa
Ha xuzaponusar ¢ 10% mo6aBeH IUI0A, CHOTBETHO OT KPaBe MIAKO ¢ MHOQUAN3UPAHO MAHTO U
OT CypoBarka ¢ THo¢pUIN3HpaHa MATHHA.

TTonyueHnsT o6eM OT JAHHH JaBa BB3MOXKHOCT 33 H3MON3BAHETO MM HpH ObIeIM
H3C/E/BAHUS CBBP3aHH C HOJYYaBaHETO HA (GYHKLHOHANHM XPaHH HA OCHOBATA Ha OENTHYHHU
XAAPOTH3ATH.



VHI. Ily6aukKanHoHHA AKTHBHOCT H OHEHKa HAa Ka4veCTBOTO HAa HayYHHTe

ny0auKaLHH

BbB Bpb3Ka ¢ JUCEPTALUOHHUA TPY/, Ca NPeACTaBCHH 3 Hay4HH IIyOMKaIlMH, KOHTO ca
OTIEYAaTaHH B COHMCAHHA pedepHPaHH W HMHIEKCHPAHH B CBETOBHOW3BECTHH 0a3W JaHHH C
nayyna undopmauus (Web of Science). Ha 1 ny6nmukanus aBTopa € eIMHCTBEH, B 1 6p. ¢
nepBy, U B 1 6p. — Bropu aBrop. IIpeacraBenute nybaukauuu ca ot nepuoja 2021-2024 r. 3a
nyO/IMKallMUTe € MpelICcTaBeHa MONBJIHEHAa CIPaBKa 334 H3IIBIHEHHE HAa MHHHMAHUTE
HAUMOHAIHH HM3UCKBaHusA, pecn. Tesu Ha CCA, OT KOATO € BHAHO, 4€ C THX C€ IOKpHBAT
HEOOXOAUMHTE HAyKOMETPUUHH TOYKH, 3al0XEHH B HALMOHAJIHUTE M3HCKBAHUA 32
obpasoBaTe/iHaTa ¥ Hay4Ha CTeNeH ,,JOKTOP™ — MocTUrHaTH 54.6 T. ipu Reobxoaumu 30 T.

[IpencraBenuTe NyONHKaUWM BBB Bpb3ka C JaHHM OT JUCEPTalHOHHHS TPy,
NOCTUTHATHTE PpE3YATAaTH B pe3yiTaT Ha NpPOBEACHUTE EKCIEpHMEHTH MW TAXHATa
HHTEpIpetalns, ohopMEHHTE U3BOAH H (POPMYIHPAHETO HA IPUHOCH MU AaBAT OCHOBAHME /1A
CUMTaM, Y€ € IOCTUTHAT U HAYYHHUS €JIEMEHT Ha CTENEHTa ,,JOKTOp®.

IX. KputH4aHu 6ej1eKKH, BBOPOCH H NPENOPbKH KbM KaHIHJIATA

K®M npeacTaBeHHAT AHCEPTALMOHEH TPYA HAMAM CBLICCTBEHH OEIEXKKU H NPENOPHKH,
TBH KaTo [O-rojiIMaTa YacT OT HAllpaBEHUTE TIPE/NIOKEH s 32 IPOMEHH IIPH NIPE/IBAPUTEIHOTO
pasriexjaHe Ha MpOEeKTa 3a JUCepTanus ca B3eTH oA BHHMaHue or ac. JlormHoscka. B
JMCEPTAIIMOHHUA TPY/J Ca AOIYCHATH HAKOW IPOIYCKH OT TEXHMYECKH XapaKTep, KOHTO ce
oTHacAT A0 cleaHoro: HaGmopaBar ce elNeMEHTH Ha JIUTEpPATypeH Ipernes B pasjena
Pesyararu u o0chxaaHe, HanmpuMep cTp. 65-66 kacaelly ONUCAHUE HA MU3MOI3BAHHTE EH3HMH
(nanmauH, OpOMENHH W XHMO3MH), ChIO cTp. 94 kxakto U ctp. 100-101 cBBp3aHU ¢ mamoBe
baxtepun. [Io oTHONIIEHHE Ha CNHMCBKA C JINTEPATYPHHUTE M3TOYHHIM IIPH NPEICTAaBAHE HA
ABTOPHUTE CE Cpellia pa3IiyeH HaYMH Ha M3MHUCBAHETO MM — HAIlp. IIPH HAKOM H3TOYHMLH HE Ca
U3M0/I3BAHH MHHIMAIMTE HA HMETO, a ABTOPHTE Ca NMPEACTaBeHH ¢ UMe U pammmus (Ne 27, 34,
36, 37, 39, 45, 48).

3AK/IIOYEHHUE

IIpeanoXeHHAT IUCEPTALIMOHEH TPYd € HAydHO H3CIeBaHE B aKTyalHa oOnacT,
CBIBpKA HAYYHH, HAYUHO-NPUIIOXKHH H IIPHIOKHH NIPUHOCH. BB3 0CHOBA Ha IPUIIOKEHHUTE, OT
JOKTOPAHTa, pPa3MYHH METOAU Ha U3CJejBaHe, MPaBHIHO H3BEACHHTE EKCICPHMEHTH,
HampaBeHUTe OOOOIIEHMS M H3BOJU CUUTAM, Y€ TNPEACTABCHUAT IMCEPTALMOHEH TPy
oTroBaps Ha u3ucksanusta Ha 3PACPB u [paBunHuKa 3a yCI0OBHATa M pelia 3a NPHIOOMBAHE
Ha HayyHM CTENIEHH M 3a 3aeMaHe Ha akajeMudHH ATbxkHOocTH B CCA, KOeTo MH JaBa
OCHOBaHME J1a TO OLCHA TOJI0KHTETHO.

B13 0CHOBa Ha rOPEU3NIOKEHOTO MpeJiaraM /a ce NpuchaH Ha ac. Kamenus Kupunosa
JloruroBcKa 06pasoBaTeIHATa ¥ HayYHa CTEIeH ,,JOKTOp™ B 00J1acT Ha BUCIIE 0Opa3oBaHME 3.
TexHuyecKH Hayky, MPoECHOHATHO HampabicHHE 5.12 XpaHHTECIHM TEXHOJIOTHH, Hay4dHa
CIIENHANTHOCT ,,J€XHOJIOrHA Ha OHOJOTMYHO AKTHBHHTE BeIECTBAa (BKJI. €H3HMH, XOPMOHH,

0eIThYMHH)" . A Y,
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REVIEW

on a dissertation work for obtaining of the educational and scientific degree “doctor” in
the field of higher education 5. Technical sciences, professional area 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”, developed by Assistant Professor Kamelia Kirilova
Loginovska, part-time doctoral student at the Institute of Cryobiology and Food Technology -
Sofia

scientific supervisors: Prof. Iliana Borisova Nacheva, PhD and Associate Professor
Maria Doncheva Doneva - Nikolova, PhD

Member of the scientific jury: Prof. Gyurga Stefanova Mihaylova, DSc, Trakia
University - Stara Zagora (retired), 5. Technical sciences, 5.12 Food technologies, scientific
specialty: “Technology of milk and dairy products”, appointed as a member of the scientific
jury by order Ne RD-05-167/ 23.06.2024 by the Chairman of the AA - Sofia

I. Brief presentation of the doctoral student

Assistant Prof. Kamelia Kirilova Loginovska was born in 1969. In 1992, she completed
higher education at the Leningrad Technological University - Russia, Master's educational and
qualification degree in the specialty “Biotechnology” and a professional qualification as an
engineer-technologist. According to the regulations in our country, the higher education
acquired abroad was recognized by the Ministry of Education and Science of the Republic of
Bulgaria in 2008.

During the period 1995-1996, eng. Loginovska worked as an insurance activity
inspector in the city of Sofia. In 1999, she started working at the Agricultural Institute
“Vulcani”, Tel Aviv - Israel, where she was appointed as laboratory assistant and acquires
skills related to seed cultivation and propagation. In the years 2000-2006, she was the head of
the histology laboratory at the Agricultural Academy “Vulcani” - Tel Aviv, and 2007-2008 she
worked at the Veterinary Institute “Kimron”, Tel Aviv - Israel, where she carries out laboratory
activities aimed at researching viruses. Since 2008 until now she is working at the Institute of
Cryobiology and Food Technologies - Sofia.

In 2019, she was enrolled as a doctoral student in part-time study in the doctoral
program “Technology of biologically active substances (incl. enzymes, hormones, proteins)” at
ICFT - Sofia. During her doctoral studies, she took exams - general and special part, in which
she passed excellent grades. She was charged with the right of defense in 2023.

The competencies that Assistant Professor Loginovska states that she possesses are:
excellent command of Russian and Hebrew, and good English, skills in working with specific
laboratory equipment, computer skills, ability to work in a team and good communication and
organizational qualities. From 1998 to 2006, various courses and trainings were held in Israel
on: Identification and purity verification of seed varieties, Biotechnology in agriculture, From
biology to nanotechnology, Bioinformatics, Plant physiology, Plant biology, Safety and quality
control in the ISO standard. The presented evidence is that during her professional
development there was an aspiration to acquire theoretical knowledge and practical skills with
a view to increasing her qualifications.



The doctoral student carries out active research activities, evidence of which is the
participation in 6 scientific conferences held in our country and 9 scientific projects, such as 4
pcs. belong to the AA, 4 pcs. - to the Scientific Research Fund at the Ministry of Education and
Science and | pc. is under the National Science Program at the Ministry of Education and
Science.

II. General characteristics of the dissertation and abstract - volume and structure

The presented dissertation consists of 185 pages, including 49 tables and 43 figures. It
is structured correctly in terms of the main sections required for a dissertation work and in
terms of form meets the requirements for this type of scientific works. The dissertation
includes the following chapters: introduction, literature review, aim and objectives, materials
and methods, results and discussion, main conclusions, literature sources, contributions and
publications in connection with the dissertation, which is in accordance with the specific
requirements of the AA. In addition, a list of used abbreviations, lists of figures and tables
included in the text, as well as participation in scientific conferences and projects, and trainings
and awards are presented.

The introduction is formatted on 2 pages, aimed at the preparation of protein
hydrolysates of animal origin, resp. dairy products as sources of bioactive peptides.

The literature review includes 7 sections, systematized on 30 pages. It covers questions
related to the experimental activity on the subject under consideration. The first section is
aimed at application of enzymatic protein hydrolysates in human nutrition; the second concerns
possibilities of hydrolysis of proteins to obtain bioactive peptides from milk and milk products;
in the next section, types of bioactive peptides are described, then the biological and energy
value of milk and whey is considered, followed by the application of probiotic bacteria, the
role of technological parameters for the fermentation process and the application of freeze-
drying in the preparation of functional products.

The purpose corresponds to the title, it is clearly defined. 6 tasks are indicated for its
realization. A wide range of appropriate research methods was used to fulfill the set tasks. The
realization of the set goal is accompanied by: analysis of raw cow's milk and whey from white
brine cheese; biochemical studies of hydrolysates; tracking the fermentation process with
selected strains of lactic acid bacteria; obtaining new functional products; development of a
technology for the production of bioactive products from hydrolyzed protein, and qualitative
characteristics of the obtained products.

The abstract is structured on 45 pages and reflects the main results of the dissertation
work, illustrated by 25 tables and 15 figures.

III. Relevance of the problem

The main goal of the dissertation work is to develop a technology for obtaining
lyophilized bioactive products based on hydrolysates from cow's milk and whey. In recent
years, there has been an increased interest in bioactive peptides derived from food proteins, and
one of the ways to obtain hydrolyzed food proteins is through the fermentation of raw materials
of plant and animal origin with lactic acid bacteria. The topic is relevant because the interest in
rational and healthy nutrition creates prerequisites for the search for technological solutions in
the production of functional foods with healthy benefits for the body. An actual trend in this
field is the preparation and use of protein hydrolysates from dairy products as sources of
bioactive peptides due to the fact that hydrolyzed milk protein is quickly absorbed by the
human body, and cow's milk protein is an important protein source in the preparation of
hydrolysates.



The presented dissertation contains complex studies with a wide range of investigated
indicators. Research was carried out, as a result of which data was obtained in 3 main
directions, namely — production of milk and whey hydrolysates and characterization of the
obtained hydrolysates; establishing the effect of some strains of lactic acid bacteria on the
fermentation process and freeze-drying parameters; and development of a technology for the
production of functional foods based on milk hydrolysates using cryoprotectants to increase the
survival of bacterial cells.

Biotechnological approaches have been applied to obtain functional products, which
has made it possible to conduct interesting scientific studies in this direction. In this sense, the
topic chosen by the doctoral student and the scientific supervisors is contemporary, relevant,
related to practice and the needs of developing new functional products based on hydrolyzed
proteins from milk and whey.

I believe that the dissertation has a scientific-theoretical and practical value, with a high
degree of relevance, giving the opportunity to continue the research.

IV. Literary awareness and theoretical preparation of the candidate

The literature review is entirely related to the research, most literature sources are in the
subject area and are a prerequisite for obtaining original results. The literature list includes 243
literary sources, of which 22 are in Cyrillic. Over 60% of the titles are after 2010. The
presented literature review shows that the author of the dissertation is competent on the subject
and knows the state of the problem, which made it possible to clearly formulate the tasks with
a view to finding an answer to the set goal. The necessary awareness of the developed tasks,
knowledge of conducting experiments, presentation of comparative analyzes and discussion of
the results has been achieved. The analysis of the literature allows Assistant Professor
Loginovska to identify objective prerequisites for choosing a topic and an opportunity to
upgrade knowledge in the field of functional foods.

I find it positive to conclude the literature review with a summary of what has been
achieved on the researched topic. It is noteworthy that the summary conclusions of the review
emphasize clinical nutrition, the health benefits of peptides and probiotic lactic acid bacteria,
and the place of freeze-drying as a prerequisite for obtaining functional probiotic products
based on milk hydrolysates, which contains the actuality of the development. I note this fact
because this synthesized summary is the basis of the author's intended research, which is aimed
on the one hand at optimizing the enzymatic hydrolysis of proteins (casein and whey) and on
the other at the effect of strains of lactic acid bacteria on the fermentation process with a view
to obtaining of functional products based on milk hydrolysates. On this basis, a technology has
been developed and a recipe composition has been formulated for the production of two
functional products.

V. Methodical approach

[ think that the methodical approach chosen in the development of the dissertation work
is very good. The Materials and Methods section is structured on 10 pages and includes a
description of the development stages. In Materials, it is indicated that samples of cow's milk
and whey were examined, information is presented on the used raw materials and reagents,
proteolytic enzymes, microorganisms, prebiotic components and nutritional environments. The
setting of the experimental work is correct and corresponds to the tasks, and the chosen
methodology corresponds to the complex character of the research. Classical and modern
evaluation and analysis methods were used - physicochemical, biochemical, microbiological,
chromatographic, statistical data processing methods. The selected analytical methods are
reference and guarantee the reliability of the results.



As a result of the development, a technology for the production of functional products
was proposed, thus achieving practical completion of the dissertation work. During the
research and conducting the experiments, the doctoral student has absorbed and applied a
significant number of research techniques and methods, gained the necessary experience for
summarizing literary sources and conducting a scientific experiment, which is a reason to give
a high assessment of the achievements in this regard. I consider that the educational element of
this ESD “doctor” is fulfilled.

VI. Significance and persuasiveness of the obtained results, interpretations and
conclusions

The obtained results occupy a significant part in the structure of the dissertation — they
are presented on 95 pages, which is also proof of the significant volume of the experimental
work performed. The results and their discussion are presented in 8 sections that correspond to
the tasks set. In the separate subsections, a wealth of information is presented from data,
illustrated with tables and figures, based on the following: Enzyme activity of two plant and
one animal enzymes; Data from quality characteristics of cow's milk and whey; Changes in the
degree of hydrolysis at different concentrations of the enzymes used; Biochemical studies of
the obtained hydrolysates; Experiments with selected strains of microorganisms; Fermentation
of the selected strains; Development of a technology for obtaining bioproducts from
hydrolyzed protein and Qualitative characteristics of the obtained products. The attached own
photo material also makes a very good impression.

At the beginning of the Results, attention is paid to the origin of the used proteolytic
enzymes — papain, bromelain and chymosin, their mechanism of action and their proteolytic
activity. In the next section, Associate Professor Loginovska presents information about cow's
milk and whey — physicochemical indicators, groups of fatty acids, antioxidant activity, total
number of microorganisms, molds and yeasts.

An essential part of the dissertation is the data regarding the changes that occur during
hydrolysis depending on the type of proteolytic enzyme (for the 3 enzymes mentioned above),
the concentration of the enzymes (3 different concentrations were studied) and their time of
action (monitored 4 hydrolysis times). As a result of the experiments, values for the
degree of hydrolysis were obtained, the electrophoretic separation of the protein hydrolysates
was performed, and data were obtained on the antioxidant capacity of the hydrolysates from
cow's milk and whey, on the basis of which the milk and whey hydrolysates that showed the
highest antioxidant capacity were selected. Such are the hydrolysates of cow's milk with the
enzyme bromelain in concentrations of 0.1 mg/ml, 0.5 mg/ml and 1.0 mg/ml and for 30 min,
and of whey with the enzyme papain in concentrations of 0.1 mg/ml, 0.5 mg/ml and 1.0 mg/ml
and for 30 min.

The next part concerns the fermentation process — 3 probiotic strains obtained from
different sources, in this case sauerkraut, faeces and dairy products (respectively
Lactiplantibacillus plantarum subsp. plantarum NBIMCC 3447, Lactobacillus gasseri
NBIMCC 2450 and Lacticaseibacillus rhamnosus NBIMCC 1013) were selected in order to
provide specific characteristics in the final fermented product. The number of viable cells of
the three tested probiotic bacteria at different temperature regimes — 32, 37 and 40 °C was
reported. Microscopic pictures taken after fermentation of the strains in media with milk and
whey hydrolysates with low and high concentrations of substrate enzyme treatment are shown.
Two options for cryoprotectants during lyophilization of the developed probiotic products were
experimented. Survival of probiotic bacteria after lyophilization was monitored. The
antioxidant activity of the examined milk and whey and their hydrolysates, as well as those



after fermentation, was determined. Electrophoretic analyzes of the hydrolysates variants that
showed the highest antioxidant activity were carried out.

The last part of the dissertation work is related to the development of new functional
products, for which a recipe composition has been formulated and a technological scheme for
the production of bioactive products from hydrolyzed protein has been prepared. In order to
determine the health benefits, the quality characteristics of the obtained products were carried
out in terms of organoleptic, physicochemical, biochemical and microbiological indicators, and
at three temperature conditions — room temperature storage, refrigerator temperature (+4 °C)
and storage in a freezer (-18 °C) the survival of the microorganisms was followed over a period
of 1 year. The obtained data show that the new products based on protein hydrolysates from
cow's milk and whey from cow's white brine cheese are bioactive food concentrates.

The obtained results are summarized in tables and presented through figures, which
makes them easy to perceive and follow. The results presented in this way are convincing and
significant, and their interpretation is credible through the qualitative and quantitative
comparison.

As a result of the conducted research, 11 main conclusions were formed, which derive
from the obtained results. I find it positive that some of the conclusions are supported by
concrete experimental data.

VII. Contributions of the dissertation

The dissertation work of Assistant Professor Kamelia Loginovska contains elements of
original scientific and applied development, with which knowledge is improved and upgraded
in the current topic aimed at creating functional products with biological properties useful for
health. A significant part of the results are related to conducting experiments to develop and
obtain a final product, which indicates the completion and realization of a scientific idea. The
author of the dissertation made contributions in 3 directions - scientific, scientific-applied and
applied, the total number of which is 10, which I generally accept by systematizing them in the
following way:

Scientific contributions

A complex study was carried out on the enzymatic hydrolysis of cow's milk and whey
of cow's white brine cheese as protein substrates and their transformation into products of high
biological value, as a result of which data were obtained regarding the antioxidant capacity of
the hydrolysates.

The effect of adding strains of lactic acid bacteria isolated from 3 different sources
(Lactiplantibacillus plantarum subsp. plantarum NBIMCC 3447, Lactobacillus gasseri
NBIMCC 2450 and Lacticaseibacillus rhamnosus NBIMCC 1013) to hydrolyzed protein
substrates on fermentation time and survival of probiotic bacteria was determined.

Electrophoretic analyzes were carried out on the hydrolyzates that showed the highest
antioxidant activity and were selected for fermentation with two of the studied strains -
Lactiplantibacillus plantarum subsp. plantarum NBIMCC 3447 and Lacticaseibacillus
rhamnosus NBIMCC 1013.

Scientific and applied contributions

The influence of the technological parameters — type, concentration and time of action
of 3 proteolytic enzymes (papain, bromelain and chymosin) on the degree of hydrolysis of
protein substrates (milk and whey) was studied, in which it was found that the hydrolysis
depends more to a large extent by the concentration of the enzyme used and to a lesser extent —
by the time of treatment.



It was found that the hydrolysates of both milk and whey obtained by treatment with
papain and bromelain at concentrations of 0.1 mg/ml, 0.5 mg/ml and 1.0 mg/ml exhibited
increasing antioxidant properties up to 30 min of enzyme action and slightly lowering to 60
min.

The optimal parameters of sublimation drying and application of cryoprotectants to
increase the survival of bacterial cells in fermented milk and whey hydrolysates after freezing
and lyophilization were determined, and it was found that the use of cryoprotectants increased
the survival of bacterial cells of Lactiplantibacillus plantarum NBIMCC 3447 and
Lacticaseibacillus rhamnosus NBIMCC 1013 in milk and whey hydrolysates.

A higher cryoprotective effect of Locust Bean rubber as a cryoprotectant was found
compared to the combination of saccharose and pectin as a cryoprotectant on bacterial cell
survival.

Applied contributions

Experiments were carried out, in which hydrolyzate of cow’s milk, obtained by
enzymatic treatment with bromelain, was determined as the most favorable variant media for
the propagation of strains of lactic acid bacteria (Lactiplantibacillus plantarum subsp.
plantarum NBIMCC 3447, Lactobacillus gasseri NBIMCC 2450 and Lacticaseibacillus
rhamnosus NBIMCC 1013) with a concentration of 0.1 mg/ml for 30 min and that of whey
obtained by enzymatic treatment with papain with a concentration of 0.5 mg/ml for 30 min.

A technological scheme was developed for the experimental production of two
bioactive products, including milk or whey hydrolyzate, a probiotic strain that showed the
highest survival values during fermentation and after the lyophilization process, prebiotic
components, fruits and natural sweeteners.

The recipe compositions of 2 lyophilized products based on hydrolyzate with 10%
added fruit are presented, respectively from cow's milk with lyophilized mango and from whey
with lyophilized raspberry.

The amount of data obtained makes it possible to use them in future research related to
the preparation of functional foods based on protein hydrolysates.

VIII. Publication activity and quality assessment of scientific publications

In connection with the dissertation, 3 scientific publications are presented, which were
printed in journals, referenced and indexed in world-famous databases with scientific
information (Web of Science). On 1 publication, the author is the only one, in 1 pc. is first, and
in 1 pc. — second author. The publications presented are from the period 2021-2024. For the
publications, a completed reference for the fulfillment of the minimum national requirements is
presented, resp. those of the AA, from which it is evident that they cover the necessary
scientometric points laid down in the national requirements for the educational and scientific
degree “doctor” — achieved 54.6 points out of the required 30 points.

The publications presented in connection with data from the dissertation work, the
results achieved as a result of the experiments carried out and their interpretation, the
conclusions formed and the contributions formulated give me reason to consider that the
scientific element of the degree “doctor™ has also been achieved.

IX. Critical remarks, questions and recommendations to the candidate

I have no significant comments and recommendations for the presented dissertation
work, since most of the suggestions for changes made during the preliminary examination of
the dissertation project were taken into account by Assistant Professor Loginovska. There are
some technical errors in the thesis which refer to the following: Elements of literature review
are observed in the Results and Discussion section, for example pp. 65-66 regarding the



description of the enzymes used (papain, bromelain and chymosin), also pp. 94 as well as pp.
100-101 related strains of bacteria. Regarding the list of literary sources, when presenting the
authors, there is a different way of spelling them - e.g. in some sources, the initials of the name
are not used, and the authors are represented by first and last name (No. 27, 34, 36, 37, 39, 45,
48).

CONCLUSION

The proposed dissertation work is a scientific study in a topical area, contains scientific,
scientific-applied and applied contributions. Based on the various research methods applied by
the doctoral student, the correctly performed experiments, the generalizations and conclusions
made, I believe that the presented dissertation meets the requirements of the LDASRB and the
Regulations on the terms and conditions for acquiring scientific degrees and for holding
academic positions in AA, which gives me reason to rate it positively.

Based on the above, I propose to award to Assistant Professor Kamelia Kirilova
Loginovska the educational and scientific degree “doctor” in the field of higher education 5.
Technical sciences, professional area 5.12 Food technologies, scientific specialty “Technology
of biologically active substances (incl. enzymes, hormones, proteins)”.
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