CENCKOCTOMAHCKA AKAIEMUS
Coous

PEINEH3USA Bx.N2..... HJ/'W

BbpXY IMCEPTALMOHEH TPYA 3a MOJTy4aBaHe Ha Hay4YHaTa CTereH ,,JOKTop ” B 06/1acT Ha
BHcLIe obpasoBanue 5. ,,TexHuuecku Hayku®, npohecHonanHo HanpasieHne NPOhECHOHATHO
Hanpaeienye 5.12.  XpaHWTENTHH TEXHONOTMH™, Hay4HAa CHELUMATHOCT » [€XHOMOrus Ha

GHONOrUYHO aKTHBHHUTE BELECTBA (BKIOUMTETHO €H3UMH, XOPMOHH, BGenTbunHK)”

Tema u aBTOp HA AMCEPTANHOHHHS Tpya:,, TEXHOJIOIUA 34 TOJIYYABAHE HA
JINMODHITH3UPAHH FHOAKTUBHH ITIPOAYKTH HA OCHOBATA HA BEJITHYHH
XHUPO/TH3AHTH*,

Ynen ua nayuworo kypu: npod. ap Hukonuna Haiinenopa Kenepa, Tpakuiicku

YHHUBEPCHUTET, Ip. CTapa 3aropa, Hay4Ha crneyuaiHocT ,, TexHonorus Ha MJISIKOTO ¥ MJICHHUTE

MPOAYKTH”, n36paHa 3a 4jieH Ha Hay4YHOTO Xypu cbe 3anoses Ne PJ] 05-167/28.06.2024 r. ot

[Mpencenarens Ha Cenckoctonaxcka akaaemus, rp. Codus.

I. Kpatko npencrapsine na qokropanra

Kamenus Kupunosa JlornHoscka e posena Ha 28.01. 1969 r. Cpeanoro cu o6pazosanue
3aBbpuwiBa B rpaa Ycoropck, Pycus, a or 1986 g0 1992 roa. ce obyyaBa 3a Umxenep
Guotexnosior B OKC Maructep B TeXHOMOrMUECKH uHeTUTyT “Jlencweer” , Caukr-TletepGypr,
Pycus (Ilpeumenysan: CaHkr [lerepOyprckun  IbpkaBeH TeXHOMOTMYEH WUHCTUTYT).
OCHOBHHMTE NPeAMETH, KOMTO U3y4aBa Mpe3 TOBa BPEMe ca OMOTEXHONOrHS, MHUKpPOOHOOrHs,
OMONOrMYHO aKTMBHM BEILECTBA, KPHOGHONOrUS U nModunusaums, (QyHKUMOHANHU |
NpOGMOTHYHH XpaHH.

Ot 1999 1o 2008 r paGoTu kaTo 1aGOPaHT MOCIEAOBATENHO B ClIEAHUTE MUHCTUTYLIMH:
Cesnckoctonaucku MHCTHTYT “Bynkanu™, Ten Asus, W3paen, Uuctutyr “Bynkanu” kbm
Cenckocronaucka Axanemus na Hapaen, Berepunapen Uuctutyr “Kumpon”, Ten Asus,
M3paen. Tlpes 2008 r e HasHaueHa 3a ACHCTEHT, JOKTOpaHT MO Hay4Ha CMNELHaTIHOCT;
» |€XHONIOrUsE Ha OWONIOTMYHO aKTHBHMTE BeELIECTBA (CH3UMM, XOPMOHM, GENTHYMHK),
npoecMOHaNHO HanpasneHue wrdbp: 5.12 * Xpauutenuu texHonoruu” B Uuctutyta no
KpnoGuonorus u Xpauutenuun Texuonoruu, Codus, kbaeto ce 3aHumaBa ¢ GHONOrMYHO
aKTUBHU BELLECTBA, KPHOGHONOrUs U NHOGUIN3ALMSE, DYHKUHOHATHH M NPOOGHOTHYHK XpaHH.
Ot 2018 r mo cera yuacTBa B MHOXECTBO Hay4Hu mnpoekth kbm MOH, ®HH, HHII,
Cenckocronancka akanemus. Bnasee Tpy uysxau e3uka — aHTJIMACKY, UBPUT U PYCKH.

Il.  OGma xapakTepucTHKa HA AMCEPTANMSATA M aBTopedepaTa — obem u CTpyKTYpa



JlucepTaudoHHUT TpYA € B obuwi obem oT 185 crpaHuuM U npeacTaBniBa LANOCTHO
W3cneasaHe 3a pa3paboTBaHETO Ha HOBH JHO(HUAN3MpaHK OMOAKTHBHW MPOAYKTH Ha OCHOBATa Ha
XMPOJIM3ATH OT MPSCHO KPaBe MJSKO M CypoBaTka, KOETO OTroBaps Ha CbBPEMEHHHUTE TEHACHLMH B
pPaLMOHAIHOTO M 3[PaBOCIOBHOTO XPaHEHEe NpPe3 MOCACAHHTE rOAMHM. JIHCEPTALMOHHUAT TPYA €
no6pe CTPYKTypHpaH KaTo crefBa KnacuueckusaT Qopmar Ha paspaboTBaHe Ha AMCEpTauMs H
ChIABPKA OCHOBHWTE pa3lenu — yBOJ, JMTEPATYpeH Mperiei. el W 3ajadyn, Matepuan U METOau,
pe3ynTaTh W 06CHKAAHE, U3BO/M, U3NON3BAHA TUTEpaTypa U npusokenus. Lieata u 3anauute, o6exT
W NPEe/IMET Ha M3C/IEABAHETO Ca SCHO (OPMYIHPaHH M TOTHUHO CBbp3aHu. B nutepatypHusT npernea
ca HarpaBeHH Mperjiej 1 aHajln3 Ha aKTyaJHOCTTa Ha npobieMa W Ha JIOCTUIHATOTO HMBO B TasH
obnact. OBembT Ha cbOpaHata MHGQOpMauus OTroBaps Ha M3MCKBaHMATAa Ha W3CJIENBAHETO,
o6pa0oTKkata Ha JaHHMTE € HarpaBeHa CTaTMCTMYECKM, WMa MHOro jo0pa Bu3yaiu3auus Ha
MpeiCTaBEHUTE JaHHH, upe3 M3non3BaHeto Ha 49 tabauum u 43 durypu. Uma comupen Gpoii
W3MON3BAHK JUTEPATYPHU U3TOUHULM — 243, ot kouTo 113 ca ot nocneanute 10 roauHu, Koero e
no6pa ocHoBa 3a Mo3HaBaHe Ha npobaemarvkara.

[IpencraBenuaT asropedepar € ¢ obem OT 45 cTpaHWlK. B HEro KOpEKTHO € OTpaseHo
CbAbPKAHMETO HA JUCEPTALMOHHMAT TPYA, KAaTO C€a MNOCOYEHH OCHOBHWUTE MOMEHTH OT
NIUTEPATYPHUSAT NPErNel, MaTepUal U METOAM, LIEA M 3aa4H, NOJIyUEHU PE3YITATH, H3BOH, NPUHOCH

U CMUCHK Ha ny6nMKauunTe BbB BPpb3Ka C AUCEpTaLuATA.

III. AxrtyaaHocT Ha npobJjema

[oNeMHUSAT MHTEPEC KBM PALMOHATHOTO M 3APABOCIOBHO XpaHEHe Mpe3 MOC/ieAHUTE
rOJAMHU JI0BEJIE JI0 ThPCEHE HAa HOBM TEXHOJOTMYHM pELIeHUs B MPOMU3BOACTBOTO HA XpaHW W
XpaHuTenHu nobasku. EaHa OT HacokuTe, KOATO € BCe MO-akTyalHa TEHAEHLMS €
paspaGoTBaHETO W MU3MOJI3BAHETO HA MPOTEMHOBH XMAPOIU3ATH OT PACTUTEIEH W KUBOTHHCKH
Npou3xXoa Kato U3TOYHHULIKM Ha OMOaKTUBHHU nenTuau. XVILIpOJ'lVBMpaHHﬂT MJIEYECH NPOTEUH CE
oTsinyasa ¢ Obp3a W MbJHA YCBOSEMOCT OT HOBELIKMS Opralu3bmM M MMa OMOCTHMYJIaTHBEH
edexr. bBenTbkbT OT KpaBe MISKO € Hai-BaKHMST MPOTEWHOB M3TOYHMK, M3MOJ3BAH MNPH
NpPOMU3BOACTBOTO HA XMAPOJIH3ATH.

C yBenu4apallOTO C€ MPUJIOKEHHWE HA NMPOTEUHOBU XHWAPOJIU3ATH OT MJISAKO U MJICYHH
NpOAYKTH, KAKTO B NPOTEUHOBHU [100aBKH, Taka U B KJIMHMYHU AUETHYHU OpMYNH, ce Hanara
ONTUMU3UPAHE HA TEXHONOTMUTE 3a TAXHOTO NPOM3BOACTBO. TOBa M3KCKBa pa3pabOTBaHETO Ha

HOBU METOAM, KOUTO HE CaMO [a 3anasBaTt, HO W Aa YyCWJiBaT OMOaKTUBHUTE CBOWMCTBa Ha

NMPOTEUHUTE.



HacToAlMAT AMCEPTALMOHEH TPy € MOCBETEH Ha Ta3d aKTyanaHa o0sact, Kato
M3C/IEIBAHUATA Ca HACOYEHH KbM pa3paboTBaHE HA TEXHOJOrMA 3a NoJly4aBaHe Ha HOBH
nuoduin3nupaH 6MOAKTUBHH MPOAYKTH HA OCHOBATA HAa XMIPOJIM3ATH OT MPACHO KpaBe MIISKO
u cypoBaTtka. Te3u u3cnefiBaHus ca OT ChIIECTBSHO 3HaYEHHE KaKTO 3a Hay4HOTO pa3bupaHe Ha
MPOUECHTE, CBBbP3aHW C TMPOU3BOACTBOTO Ha MPOTEMHOBM XHMAPONM3aTH, Taka M 3a
MPaKTHYECKOTO TMPUIOKEHHE Ha Te3M TEXHONOTMM B XpaHWTenHata WHAycTpus. Tosa
3HAYWTENHO LWIe JOnpuHece 3a noaoOpsiBaHEe Ha KauecTBOTO M e(EeKTHBHOCTTAa Ha
34paBOCJIOBHOTO XpaHEHE.

PaszpaGoTkara ce poKycupa BbpXy HAKOM OT aKTyalHUTE B Ta3u 00JIacT eNeMEeHTH:

- H3nons3paHe Ha MpsSCHO KpaBe MASKO M cypoBaTka Kato OenTb4yHM cybcTpaTd 3a
€H3MMHA XHPOJIU3a, C LI/ NPEBPBLIAHETO UM B NMPOLYKTH C BUCOKA 100aBeHa CTOMHOCT.

- OnTumM3MpaHe Ha METOAM 3a €H3MMHA XMAPO/IW3a HA Ka3eMHOBU M CYPOBAaTBYHU
MpOTEMHH 3a MojyyaBaHe Ha OMOAKTMBHM XWIPOJNW3aTH M TNENTUAM, KaTo ce H3cne]pa
BJIMSIHUETO Ha TEXHOJOTMYHUTE MapaMeTpH KaTo BUJ, BpeMe Ha AeHCTBUE W KOHUEHTpaLHs Ha
MPOTEOJUTHYHU €H3UMHU BbPXY CTENEeHTa Ha XU/1poNu3a.

- IlpoyuBaHe Ha edekra OT nobaBsHe Ha IUaMOBE MJEYHOKMCeaH OakTepuu
(Lactiplantibacillus plantarum subsp. plantarum NBIMCC 3447, Lactobacillus gasseri NBIMCC
2450, wu Lacticaseibacillus rhamnosus NBIMCC 1013) kbM Xuapofu3upaHu OGenTbyHu
cybcTpaTy, 3a 1a ce Onpesesu BAUAHUETO BbPXY BPEMETO Ha ()epMeHTaLMs U MPEXHUBIEMOCTTA
Ha NpoOHOTHUHUTE GaKTepUH.

- OnpepensiHe Ha ONTUMAJIHUTE NAapaMeTpU Ha npoueca Ha CyGIIMMalMOHHO CyLIEHE 1
npuiaraHe Ha KpUOMpPOTEKTOPH 3a MOBUILABAHE MPEXKMUBAEMOCTTa Ha BaKTEpUATHUTE KIETKH
BbB (EPMEHTHpANMTE MJEYHM M CYpPOBaThYHM XHAPOJM3AaTH Clel 3ampas3sBaHe |
anodunuszaums.

- Ceu3naBaHe Ha OpPUTMHAHA TEXHOJOTHS 32 MPOM3BOACTBO Ha GMOAKTUBHH MPOAYKTH
Ha ocHOBaTa Ha MJICYHH XHUAPOJIU3aTH.

ChluecTByBa OrpaHMueHa Hay4yHa MH(OpPMALMs MO OTHOLIEHWE HA M3MOJI3BAHETO Ha
NPOTEWHOBY XMAPOJIM3aTH KaTo CyOCTpar 3a (hepMEHTaLIMs C LAMOBE MJIEYHOKHCEU BaKTEPUH,

KOETO OLLE BEAHBXK J0Ka3Ba HEMHaTa aKTYaJIHOCT.

IV. JlurepaTtypHa ocBeIOMEHOCT M TEOPETHYHA MOATOTOBKA HA KAHAMAATA
JlutepatypHuat 0630p Ha AMcepTaLMiTa ChAbPIKA CefeM pasaena. B nbpBusT paszen ca
pasrieflaHd CbLIHOCTTA, TMOJy4aBAaHETO M TMPUIOKEHUETO Ha EH3UMHUTE MPOTEUMHOBH

XHAPOJIM3aTH B XPaHEHETO HA YOBEKA, KaToO Ha OazaTa Ha HarnpaBCHUAT aHAJIM3 € 3aKJIFOYEHO, Y€



BBIIPEKHM Y€ MPOU3BOACTBOTO HA TE3W MPOAYKTH € A06pe yCTaHOBEH NpOLEC, UMa rojisiM Opoit
KAWHWYHM M TEXHOJOrMYHM NpoOAeMH, KOUTO H3HUCKBAT AOIMBIHUTETHU MPOYYBAHUA U
pewieHus. BropusT pasaen pasriex/ja noapo6Ho METOAMTE U Bb3MOXKHOCTUTE 32 XHPOJK3a Ha
NPOTEHHH 3a NoJy4aBaHe Ha OMOAKTUBHM MENTHAX OT MIAKO M MJICYHH MPOAYKTH, C/IE KOETO
aHaJoOrM4yHoO cieaBa HHGpOpMaLMs 3a MISIKOTO M CypoBaTKaTa KaTo CypOBMHA 3a MOjly4yaBaHe Ha
MPOAYKTH C BUcOKa OMONOrHYHa W eHepruiiHa cToiHocT. HanpaBew € npernien v BbpXy
cbluecTByBawlaTa WHpopMauMs B Hay4yHaTta JurepaTtypa 3a NpoOMOTHLMTE — TAXHOTO
BB3ACHCTBUE BbPXY OpPraHM3Ma U NOJOXKUTESHOTO UM BAMSHHUE, M3UCKBAHMUATA KbM TAX, 3a Aa
morar na ObAaT M3MONA3BaHM IPHU XpaHEHETO Ha 4YOBeKa W OCHOBHMTE MM MpeJCTaBHTEIIM.
LlectusT pazaen Ha MUTEPATYPHHUAT 0630p 3aKOHOMEPHO BKJIHOUBA MHMOPMALIMs 32 3HAYEHUETO
¥ PONIiTa HA TEXHOJIOTHYHUTE NapaMeTpu - pH, THTpyeMa KHCEAMHHOCT, TEMNEPATYpPa U BpeMe
3a Koaryjiauus 3a npoTHdaHe Ha (epmeHTauuoHHHUs npouec. CyGIMMaLMOHHOTO CylLIeHe -
MEXaHM3bM Ha npoueca U (aKTOpH, BJIMSELIM BbPXY Kau€CTBOTO Ha KpaWHHUTE NMPOJLYKTH €
3aCerHaTo B MOCJIEAHMAT pa3zie Ha JIMTepaTypHUAT 0030p, KaTo MO TO3M HauMH ca 0OXBaHATH
BCHYKHM 00/1aCTH, Kacaellln HaCTOSALMAT AMcepTaunoHeH Tpya. OTaenHuTe pasaenu ca JOrH4HO
CBBP3aHH U MOMEX/Y CH W Ca BbB BpPb3Ka C TeMarTa Ha AMCePTaLUMOHHUAT TPy,

[MpeacTaBeHusaT nuTepatypeH o0030p mnoka3Ba ao0Opa TeopeTHYHa MOArOTOBKAa Ha
JMCEPTaHTa OTHOCHO pa3paboTBaHUAT Npobiiem.

V. Meroau4eH noaxon

MeroanyHaTa 4acT Ha AMCEPTALMOHHUAT TPYA 3amnoyBa ¢ MOApoOHO OnmucaHue Ha
OGMONOrMYHUTE MaTepUaIy, KOMTO ca M3NOJI3BaHU — KpaBe MJISIKO, CYpOBaTKa, NPOTEOJUTHYHH
CH3MMH, XpaHWUTEJHM cpead. B XpoHonorMuyHa nocnenoBaTe/HOCT ca MpeacTaBeHH
M3MON3BAHUTE CYPOBMHM M PEAaKTUBM, METOAMTE 3a aHaiu3 M W3MoJi3BaHaTa CTATUCTUYECKa
obpaboTka.

JlaGopaTopHHMTE H3C/EABaHMSA Ca U3BbPLIEHH CbC ChBPEMEHHA anapartypa, rapaHTupatia
TOYHOCT MPHU CHOTBETHUTE aHaNu3u. Manon3saHuTe OT AMcepTaHTKaTa METOAHYECKH MOAXOAH
ca npaBMJTHU, KOETO € MOKa3aTes 3a MHOro Ao0paTta M TEOpPETUYHA MOArOTOBKA, 3a MPUAOOHTH

YMEHHA 3a MJaHUpaHE W H3BEXKAaHE Ha CKCNEPUMEHTH. 3@ aHajliM3 U MHTEpPrpeTauus Ha

NOJIYHEHUTE NaHHU,

VL. 3nayuMocT M yGeAMTEJHOCT HAa MOJYYEHHTE pPe3yJTATH, WHTEPNPETAUMH M

H3BOIH



B nbpBata Touka Ha pasfena Pesynrati u obcwbikaaHe € aHanusupaH nopbopa Ha
pasauyYHU 10 MPOU3XOA NMPOTEOJIUTHUHH EH3UMHU M ONpPEC/IAHE HA CH3MMHATa UM aKTMBHOCT €
uen noJstyyaBaHe Ha GeNTbYHM XMAPOIN3aTH,KATO U3TOYHUK HA OMOJOrMYHO aKTUBHHU NENTH/H.

3a NpoBE)KAAHE Ha EKCMIEPUMEHTHUTE Ca U3MOJI3BaHH TPU ThProBCKH NPOTEa3u — Nanamx,
OpoMenuH ¥ XMMO3uH. Pasrnenana e cneundukara Ha BCEKW €IMH OT TIX M € 0OOCHOBAaHO
TAXHOTO M3Mosi3BaHe. Ha TpuTe eH3uma e onpeaeneHa npoTeouTHYHA aKTUBHOCT, NPU YCJIOBUS
u pH Ha cpenara, cneunduunu 3a nagenus exsum. [lpu noabopa Ha noaxoasw GenTbueH
cyOcTpaT ca HanpaBeHW MNpPEABAPUTENHM HW3CNE/BaHMs BbPXY (PHUIMKOXMMHUYHMTE W
OpraHoJIENTUYHM MOKa3aTed Ha MPACHO KpaBe MJAKO M cypoBaTKa OT KkpaBe Mmjsko. o
OTHOILIEHHE Ha OMOXMMHUYHATA MpPELEHKA € YCTAHOBEH MACTHOKMCEJIMHHUAT CbCTAB KaKTO Ha
KpaBe MPACHO MJISIKO, TaKa U Ha CypoBaTKa. YCTAaHOBEH € M aHTMOKCUAAHTHUAT KanaluTeT Ha
M3XOAHHUTE NPOAYKTH, KAKTO U TEXHUST MUKPOOHONOTHYEH CTaTYC.

Cnea npoBexaaHe Ha MOAXOASLMTE EKCMEePUMEHTH, AMCEpTaHTa MpoAbKaBa Ja
paboTH C MJIEYHUTE W CYpOBaTbYHUTE XMIAPOJM3ATH MOKa3adM Hai-BUCOK aHTHOKCHAAHTEH
KanaluTeT, @ MMEHHO:

XuapoausaTtd, NOJYyYEHH 4YpPEe3 XHMAPOJM3a Ha MNPACHO KpaBe MIISKO C €H3uMa
6pomenuH B KoHueHTpauuu 0,1mg/ml, 0,5mg/ml u 1,0mg/ml u B npoabmxkenue Ha 30 min

Xuaponusartu, NONyYeHU Ype3 XUAPOIn3a Ha CypoBaTKa OT MJISIKO C €H3UMa nanauH
B koHueHTpauuu 0,1mg/ml, 0,5mg/ml u 1,0mg/ml u B npoabikerue Ha 30 min.

Cnenpaluata 4acT OT M3C/elBaHMATa € CBbp3aHa ¢ MoAGOop Ha MOAXOASLIM 1AMOBE
MHUKPOOMAIHW KyITypuM WM Ha TeXHM COOpPHM acouualuu, KOEeTo BKIOuBa (DepMmeHTalus C
no0paHu LaMOBe MJIEHHOKHCENN OaKTEpUH W NMOJyyaBaHETO Ha (PyHKLUHMOHATHH MPOAYKTH C
HOBU (u3MonoruuHu edexkTv. 3a LenuTe Ha AuceprauMoHHara pabora ca noabpaHu Tpu
NMPOOMOTHYHM LIaMa MJIEYHOKHCENU OaKkTepuu C [0Ka3aHO MOJIE3HM 3a 3[paBeTo CBOMCTBA
Lactiplantibacillus plantarum subsp. plantarum NBIMCC 3447, Lactobacillus gasseri NBIMCC
2450 un Lacticaseibacillus rhamnosus NBIMCC 1013. MHoro BHMMaTtenHo ca noaGpaHu
NnoKasaTe/IMTe W IEMHOCTUTE M0 OTHOLUEHUE Ha U3C/IeABaHUATA, KOUTO LIE AafaT HeoOxoaumara
3HAYUTEJIHOCT U YOEAMTENHOCT Ha MOJyYeHUTE pe3yaTaTu - Bbr3cranoBsBaHe W akTMBHpPAHE Ha
Gaxtepuantute Kyntypu; [puroTesane Ha uHOKyym 3a hepmenTaums; [puroTesHe Ha cpesa 3a
(epmenTauns; OnpenensHe Ha TEXHOJIOMMYHH MApaMeTpH 3a NPOTHYAHE Ha (GepMeHTaLMaTa U
06w 6poi mukpoopranusmu; IMoaGop M npuaoKeHHe Ha KPUONPOTEKTOp; 3ampassBaHe W
CyO/IMMALMOHHO CyLIeHE Ha NPOOMOTHYHUTE KyITypH ciel depmenTauus; [1pexuBaemocT Ha
MJleYHOKHKCeaTa MUKpodIiopa cien anodunusaums; AHTHOKCHAAHTHA aKTUBHOCT Ha W36paHu

xuaponusatu; EnexrpodoperrueH aHanus.



MdopMynupaHeTO Ha peLenTypeH CbCTaB M M3rOTBSHE HA TEXHOJIOrMYHA CXema 3a
NMPOU3BOACTBO Ha GHOAKTUBHHU MPOAYKTH OT XHAPOIU3UPaH OENTHK € 3aCErHaTo B OT/ENHA riiaBa
ot paszaena Pesyntatu u obcwiaane. [lpoBeaeHn ca eKCnepuMEHTH M ca ONpelesieHHn KaTo
MOAXOAALLM ABA XMAPOIM3aTA!

- Xuaponusar OT NpsACHO KpaBe MJISIKO, MOJYHEH Ype3 EeH3UMHO TpeTHpaHe ¢ GpoMenuH
¢ koHueHntpaums 0,1mg/ml 3a 30 munytn (MB3);

- Xuaponuszar OT CypoBaTKa, MOJYY€Ha YpPE3 EH3UMHO TPETHpaHe C ManauH ¢
koHueHTpauua 0,5mg/ml 3a 30 munytu (CI17).

@opMyNHpaHy ca 1Ba peLEeNnTYpPHH ChCTaBa, BKJIOYBALLM NMOOTAEIHO XHAPOIU3ATUTE OT
MISIKO W cypoBaTka. B cbcTaBa Ha HOBMTE MPOAYKTH ca BK/IIOYEHH HATypallHH CbCTaBKH:
@pyKTOONHUro3aXapuan - HUCKOKAJIOPUYHH, HEXPAHACMUIAEMU BBIIIEXHAPATHU ChEIUHEHMUS,
KOWTO CTUMYJIMPAT Pa3MHOXKaBAHETO Ha NOJIe3HaTa CTOMALIHO-4YpeBHAa MUKpoOUoTa B 1e6enoTo
YepBO W TNOANOMAaraT YCBOSIBAHETO Ha XPAHUTEIHUTE BELIECTBA; Kcunuron - 3axapeH
a/IkoXoJ, KOWTO HE ChABPXKA CMWJIAMH Bbriaexuapatv; MaHUTON - MPOAYKT CbC CHITHO
AUYPETUUYHO ACHCTBUE, MOJE3EH NPU CHCTOSHHUS ChC CUCTEMHA KOHCTHUIALMS U KaTO CPEeaCcTBO
3a NPOYMCTBAHE HA CTOMALHO-YPEBHUSA TpakT; MukpokpucTanna uenynosa (MKL]) — kosro ce
Xapaktepusupa ce€ (QU3MONOrHvYHAa MHEPTHOCT, JIMNCA HA TOKCHYHOCT M ronasMa
XUrpocKonu4HocT; PyKo3a - MOHO3axapui, KOWTO € YacT OT BbIIEeXHAPATHUTE ChbEAMHEHHS Ha
)KUBOTHUHCKH, pacTUTENHU U OakTepuantu kietku: [1noa maHro uau manuta.

Onucan e noaApoGHO TEXHONOTHUHUAT MPOLEC, KOWTO BKJIKOYBA CIEAHHUTE onepauunu: I
[lonyyaBaHe ¥ MoAroToBKa Ha OCHOBHMTE KOMMOHEHTH Mo peuentypara; 1. O6paborka na
KomnoHeHTute no peuentypara; l11. Jlosupane, cmecBaHe, onakoBaHe U €TUKETUpaHE.

3a ja ce noJjyuu e/Ha 3aBbpIUEHA KapTUHA HA JAMCEPTALIMOHHMSAT TPYA Ca W3C/e/IBaHU
Ka4eCTBEHUTE XapaKTEPUCTUKH Ha MOJTYYEHUTE NPOAYKTH - OPraHONENTUUHH, PUMKOXUMHUYHH,
OMOXMMHYHH ¥ MHUKPOOMONOrHYHM OKAa3aTeNM, C OreA ONMpEAC/]sHE HAa TEXHWTE 3/PaBHU
noasH. YCTaHOBEHO €, Y€ NMPOMU3BEACHUTE (PYHKLMOHAIHM MPOAYKTH HA OCHOBATa Ha MJEYHH
XMAPOJIM3aTH ca NpaxooOpasHu ¢ (UHA KOHCHCTEHLHMS, ¢ MPUSATEH, creuuduyeH 3a cheTasa
apoMaTt W UBAT C JOMMHMpaAlll MJe4yHokucen BKyc. [lonyyeHuTe aaHHM, nokasear, ue
MPOAYKTUTE MONYYEHU HA OCHOBaTa Ha GENTBLUHM XMAPOAM3ATH OT MJASKO W CypoBaTKa
npeAcTaBiaBaT OMOAKTUBHU XpPaAHUTENHM KOHLUEHTpaTH. Ha Ga3zata Ha XMMHYHMA CBCTaB €
W34KC/IeHa eHepruiHaTa CTOMHOCT Ha AMO(uAN3UpaHuTe NPoayKTH. M aBaTa npoaykTa ca ¢ no-
BMCOKA €HepruiHa CTORHOCT B CpaBHEHHE C U3XOJHATa CYpPOBUHA, KATO OCHOBHHMST HOCUTE Ha
CHEprus € BbrICXMAPATHO-0ENTbUYHUAT KOMMeKe. M3cneBatu ca Cblio Taka MHHEPATHMAT,

MacTHO- U aMUHOKHUCCJMHHUAT CHCTAB HA MPOU3BEACHUTE MPOAYKTH, KOUTO AOKA3BaT, Y€ TE ca



NpoAyKTH ¢ GanaHcupaH CbCTaB W BHUCOKAa GUONOrMyHa CTOWHOCT. MUKPOGHONOrHYHOTO
onpenensHe Ha Gpoil XKM3HECNOCOOHHW KJIETKM Ha MpoOHOTHYHMTE GakTepun ¥ MHUKpoOHa

06CEeMEHEHOCT Ha HOBUTE NPOAYKTH AONBJIBA TO3KH U3BOA.

VII. IIpuHOCH Ha AMCEPTANHOHHUS TPYA
OT u3BbpLUEHATa EKCMEepUMEHTalHa paboTa U MOJYUEHUTE WHOBATUBHW pE3yJ/TaTh 3a
GMOaKTHBHHU NMPOAYKTH Ha OCHOBATa Ha OENTBYHMTE XMAPOJIM3AaHTH Ca HANPaBEHU TPU HAy4HH,
MeT Hay4yHO-TIPUJIOXKHM M 1Ba MPUIOXKHM TPUHOCA, C KOMTO CbM HaIlBJIHO CbIJlacHa,
HanpaBeHuTe MpUHOCH Ca JIMUHO AE0 Ha aBTOpa M NPOMU3TUHAT OT HaNpaBeHOTO BCEOOXBATHO

HU3CJIEABAHE.

VIII. Ily6imkauuoHHAa AaKTHBHOCT M ONEHKA HA KayvyeCTBOTO HAa HAay4YHHTE
ny6JauKanuu

CbrnacHO NPUJIOKEHUAT CMUCHK ca MPEACTaBEHW Ca TPU Hay4yHW NyONMKalLWW BbHB
Bpb3Ka C AMCEPTALMOHHUS TPY.:

1. Jlornnoscka, K., 2021. [TonyyaBaHe Ha MPOTEMHOBH XUAPONU3AHTH OT KpaBe MISAKO
ype3 eH3uMHa obpabotka. Journal of Mountain Agriculture on the Balkans, 24 (4), 10-22.
Institute of Mountain Stockbreedingand Agriculture, Troian.

2. Hauera U., A. Briukos, M. lonera, [1. Metoauera, K. JloruHoBcka. CUHOMOTHUYHU
KOHIIETPaTH-CbBPEMEHHO 3HAueHWe 3a MpeojossiBaHe Ha aucOuozata. MucTuTyT 10
KpHMOGHONOrUs U XpaHUTE/IHU TexHoaoruH, rp. Codus.

3. Doneva M., K. Loginovska, S. Dyankova, I. 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.

[lpeacTaBeHure HayyHu TpyaoBe mnokpuBaT u3uckBaHusta Ha 3PACPBE u

[Npapunnuuka Ha CCA 3a nonyuasane na OHC Jlokrop .

IX. Kputnunu 6eeKKH, BbIPOCH U NPENOPLKH KbM KAHAMAATA
BHCOKO oueHsBaM MONOXEHUAT TPYA M MOCTUIHATHTE PE3YJITATH OT JAOKTOPAHTKATA.
[Ipenopbkara, KoATO OMX HanpaBuia e, ye 4acT OT WH(OPMALMSATA, MPEACTABEHA B pasien
Pesyntatu u obecwbkaane, moxe Aa Obae npexebpieHa KbM pasaen Jlutepatypen npernen —
Hanpumep ONMUCaHHWETO HA EH3UMHHUTE aKTUBHOCTH Ha U3OpaHUTE NMPOTEOJUTHYHH EH3UMHU, UITH
KbM pasfies Marepuan ¥ METOAM — HanmpuMep METOABLT 3a ONpejedsHe Ha CTeneHTa Ha

XMAPO/IM3a WK OTMCAHUETO 32 Bb3CTAHOBSBAHE U AKTHBUPaHE Ha GaKTEPUATIHUTE KYNTYpH.



3AK/IIOYEHUE:

Bb3 OCHOBa Ha MPUJIOKEHUTE OT AOKTOpPAaHTKATa pasjiWyHH METOAHM Ha M3C/C/BaHE,
MpaBUHO M3BEACHATE CKCMIEPMMEHTH, HampaBeHuTe 0000UIECHMA W H3BOAM CYMTaM, H€
MpeACTaBeHUs IUCEPTALMOHEH TPy OTroBaps Ha usucksanusaTa Ha 3PACPDB u IlpaBunnuka 3a
yc/ioBMSATA M peaa npuaobuBaHe Ha Hayunu ctenenn B CCA. ToBa MM 1aBa OCHOBaHHE 1a OLEHS
MNOJOXHUTEJHO aucepTauMOHHUAT TPYA M [a Mpeanoxa jaa ce NpUCbIv Ha aCHUCTEHT
Kamenus Kupunosa JlornHoBcka HayuHaTa 1 06pasoBaTesiHata cTeneH ,,Jlokrop® B obnact Ha
Buclueto obpazosanve 5. . TexHuueckn Hayku™, npodecuoHanHo Hanpasnenune 5.12.

,»XpaHUTENHH TEXHONOrMK", ,,TeXHON0rus Ha GUOJIOrHYHO aKTUBHHTE BELLECTBA (BKJIFOUMTENHO

€H3UMU, XOPMOHH, OENTBYMHH)”.
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REVIEW

Regarding the dissertation for obtaining the academic degree of "Doctor" in the field of
higher education 5. "Technical Sciences", professional field 5.12. "Food Technologies",
scientific specialty "Technology of Biologically Active Substances (including enzymes,

hormones, proteins)”.

Topic and author of the dissertation: "TECHNOLOGY FOR OBTAINING
LYOPHILIZED BIOACTIVE PRODUCTS BASED ON PROTEIN HYDROLYSATES".

Member of the scientific jury: Prof. Dr. Nikolinka Naydenova Zheleva, Trakia
University, Stara Zagora, scientific specialty "Technology of Milk and Dairy Products",
appointed as a member of the scientific jury by Order No. RD 05-167/28.06.2024 from the
President of the Agricultural Academy, Sofia.

I. Brief presentation of the doctoral candidate

Kamelia Kirilova Loginovska was born on January 28, 1969. She completed her
secondary education in Usogorsk, Russia, and from 1986 to 1992, she studied for a Master's
degree in Biotechnology Engineering at the Lensovet Technological Institute, St. Petersburg,
Russia (now known as St. Petersburg State Technological Institute). The main subjects she
studied during this time include biotechnology, microbiology, biologically active substances,
cryobiology and lyophilization, functional and probiotic foods.

From 1999 to 2008, she worked as a laboratory technician successively in the following
institutions: Volcani Agricultural Research Institute, Tel Aviv, Israel; Volcani Institute of the
Agricultural Academy of Israel; and the Kimron Veterinary Institute, Tel Aviv, Israel. In 2008,
she was appointed Assistant and PhD candidate in the scientific specialty "Technology of
Biologically Active Substances (enzymes, hormones, proteins)", professional field code 5.12
"Food Technologies" at the Institute of Cryobiology and Food Technologies, Sofia, where she
focuses on biologically active substances, cryobiology and lyophilization, functional and
probiotic foods. Since 2018, she has participated in numerous scientific projects funded by the
Ministry of Education and Science, the National Science Fund, the National Scientific Program,
and the Agricultural Academy. She is fluent in three foreign languages: English. Hebrew, and

Russian.



II. General Characteristics of the Dissertation and Abstract — Volume and Structure

The dissertation is a comprehensive study of 185 pages, dedicated to developing new
lyophilized bioactive products based on hydrolysates from fresh cow's milk and whey. This work
aligns with contemporary trends in rational and healthy nutrition in recent years. The dissertation
is well-structured, following the classical dissertation format, and includes the main sections:
introduction, literature review, objectives and tasks, materials and methods, results and
discussion, conclusions, references, and appendices. The objectives, tasks, object, and subject of
the research are clearly formulated and logically connected. The literature review provides an
overview and analysis of the problem's relevance and the level of knowledge in this field. The
volume of collected information meets the research requirements, with data processed
statistically and well-visualized using 49 tables and 43 figures. The work includes a substantial
number of references — 243, of which 113 are from the last 10 years, providing a solid foundation
for understanding the issues.

The abstract is 45 pages long and accurately reflects the content of the dissertation. It
highlights the key points of the literature review, materials and methods, objectives and tasks,
obtained results, conclusions, contributions, and a list of publications related to the dissertation.

III. Relevance of the Problem

The growing interest in rational and healthy nutrition in recent years has led to the search
for new technological solutions in food and dietary supplement production. One of the
increasingly relevant trends is the development and use of protein hydrolysates of plant and
animal origin as sources of bioactive peptides. Hydrolyzed milk protein is characterized by rapid
and complete absorption by the human body and has a biostimulatory effect. Cow's milk protein
is the most important protein source used in hydrolysate production.

With the increasing application of milk and dairy protein hydrolysates in protein
supplements and clinical dietary formulas, there is a need to optimize production technologies.
This requires the development of new methods that not only preserve but also enhance the
bioactive properties of proteins.

This dissertation is dedicated to this relevant area, with research focused on developing
a technology for obtaining new lyophilized bioactive products based on hydrolysates from fresh
cow's milk and whey. These studies are crucial for both the scientific understanding of the
processes involved in protein hydrolysate production and the practical application of these
technologies in the food industry. This will significantly contribute to improving the quality and
effectiveness of healthy nutrition.

The research focuses on several current elements in this field:



o Utilizing fresh cow's milk and whey as protein substrates for enzymatic
hydrolysis, aiming to convert them into high-value-added products.

. Optimizing methods for the enzymatic hydrolysis of casein and whey proteins to
obtain bioactive hydrolysates and peptides, investigating the influence of technological
parameters such as type, duration, and concentration of proteolytic enzymes on the degree of
hydrolysis.

. Studying the effect of adding strains of lactic acid bacteria (Lactiplantibacillus
plantarum subsp. plantarum NBIMCC 3447, Lactobacillus gasseri NBIMCC 2450, and
Lacticaseibacillus rhamnosus NBIMCC 1013) to hydrolyzed protein substrates to determine
their impact on fermentation time and probiotic bacteria survival.

. Determining the optimal parameters of the sublimation drying process and
applying cryoprotectants to enhance the survival of bacterial cells in fermented milk and whey
hydrolysates after freezing and lyophilization.

. Creating an original technology for producing bioactive products based on milk
hydrolysates.

There is limited scientific information regarding the use of protein hydrolysates as
substrates for fermentation with strains of lactic acid bacteria, further proving its relevance.

IV. Literature Awareness and Theoretical Preparation of the Candidate

The literature review of the dissertation contains seven sections. The first section
examines the nature, production, and application of enzymatic protein hydrolysates in human
nutrition. Based on the analysis, it is concluded that although the production of these products is
a well-established process, there are numerous clinical and technological problems that require
further research and solutions. The second section provides a detailed review of the methods and
possibilities for protein hydrolysis to obtain bioactive peptides from milk and dairy products.
Following this, information on milk and whey as raw materials for obtaining products with high
biological and energy value is provided. A review of the existing information in scientific
literature on probiotics—their effects on the body, positive impacts, requirements for their use
in human nutrition, and their main representatives—is also included. The sixth section of the
literature review appropriately includes information on the importance and role of technological
parameters—pH, titratable acidity, temperature, and coagulation time—in the fermentation
process. The final section of the literature review discusses sublimation drying, its process
mechanism, and factors affecting the quality of the final products. Thus, all areas related to the
current dissertation are covered. The individual sections are logically connected and aligned with

the dissertation topic.



The presented literature review demonstrates the candidate’s good theoretical preparation
regarding the researched problem.

V. Methodological Approach

The methodological part of the dissertation begins with a detailed description of the
biological materials used—cow's milk, whey, proteolytic enzymes, and culture media. The raw
materials and reagents used, methods of analysis, and applied statistical processing are presented
in chronological order.

The laboratory studies were conducted using modern equipment, ensuring accuracy in
the respective analyses. The methodological approaches used by the candidate are correct,
indicating very good theoretical preparation, acquired skills for planning and conducting
experiments, and the ability to analyze and interpret the obtained data.

VI. Significance and Convincingness of the Results, Interpretations, and
Conclusions

The first section of the "Results and Discussion" chapter analyzes the selection of
proteolytic enzymes of different origins and determines their enzymatic activity to obtain protein
hydrolysates as sources of biologically active peptides. Three commercial proteases—papain,
bromelain, and chymosin—were used for the experiments. The specificity of each enzyme is
discussed, and their use is justified. The proteolytic activity of the three enzymes was determined
under conditions and pH specific to each enzyme. Preliminary studies on the physicochemical
and organoleptic properties of fresh cow's milk and cow's milk whey were conducted to select a
suitable protein substrate. The biochemical assessment included the determination of the fatty
acid composition of both fresh cow's milk and whey. The antioxidant capacity and
microbiological status of the starting products were also established.

After conducting appropriate experiments, the candidate continued to work with milk
and whey hydrolysates that demonstrated the highest antioxidant capacity, namely:

- Hydrolysates obtained by hydrolyzing fresh cow's milk with bromelain at
concentrations of 0.1 mg/ml, 0.5 mg/ml, and 1.0 mg/ml for 30 minutes.

. Hydrolysates obtained by hydrolyzing milk whey with papain at concentrations
of 0.1 mg/ml, 0.5 mg/ml, and 1.0 mg/ml for 30 minutes.

The next part of the research involved selecting suitable strains of microbial cultures and
their composite associations, including fermentation with selected lactic acid bacteria strains to
obtain functional products with new physiological effects. For the purposes of the dissertation,
three probiotic strains of lactic acid bacteria with proven health benefits were selected:

Lactiplantibacillus plantarum subsp. plantarum NBIMCC 3447, Lactobacillus gasseri NBIMCC



2450, and Lacticaseibacillus rhamnosus NBIMCC 1013. The indicators and activities related to
the research were carefully selected to ensure the significance and convincingness of the obtained
results, including the revival and activation of bacterial cultures, preparation of inoculum for
fermentation, preparation of fermentation medium, determination of technological parameters
for the fermentation process and total number of microorganisms, selection and application of
cryoprotectant, freezing and sublimation drying of probiotic cultures after fermentation, survival
of lactic acid microflora after lyophilization, antioxidant activity of selected hydrolysates, and
electrophoretic analysis.

Formulating the recipe and preparing the technological scheme for producing bioactive
products from hydrolyzed protein is covered in a separate chapter of the "Results and Discussion"
section. Experiments were conducted and two hydrolysates were deemed suitable:

. Hydrolysate from fresh cow's milk, obtained by enzymatic treatment with
bromelain at a concentration of 0.1 mg/ml for 30 minutes (MB3).

. Hydrolysate from whey, obtained by enzymatic treatment with papain at a
concentration of 0.5 mg/ml for 30 minutes (SP7).

Two recipes were formulated, each including the milk and whey hydrolysates separately.
The new products' composition includes natural ingredients: fructooligosaccharides—Ilow-
calorie, indigestible carbohydrate compounds that stimulate the growth of beneficial gut
microbiota in the colon and aid in nutrient absorption; xylitol—a sugar alcohol that contains no
digestible carbohydrates; mannitol—a product with strong diuretic action, beneficial for
conditions of systemic constipation and as a means for gastrointestinal tract cleansing;
microcrystalline cellulose (MCC)—characterized by physiological inertness, lack of toxicity,
and high hygroscopicity; fucose—a monosaccharide that is part of the carbohydrate compounds
of animal, plant, and bacterial cells; and mango or raspberry fruit.

The technological process is detailed, including the following operations:

l. Obtaining and preparing the main components according to the recipe.
2 Processing the components according to the recipe.
3 Dosing, mixing, packaging, and labeling.

To provide a comprehensive view of the dissertation work, the qualitative characteristics
of the obtained products were studied—organoleptic, physicochemical, biochemical, and
microbiological indicators were evaluated to determine their health benefits. It was found that
the functional products produced based on milk hydrolysates are fine powdered, with a pleasant,
specific aroma and color, and a dominant lactic acid taste. The obtained data show that products

based on milk and whey protein hydrolysates are bioactive food concentrates. Based on their



chemical composition, the energy value of the lyophilized products was calculated. Both
products have higher energy values compared to the raw material, with the main energy carrier
being the carbohydrate-protein complex. The mineral, fatty acid, and amino acid compositions
of the produced products were also examined, proving them to be products with a balanced
composition and high biological value. The microbiological determination of the number of
viable probiotic bacterial cells and microbial contamination of the new products further supports
this conclusion.

VII. Contributions of the Dissertation Work

From the experimental work conducted and the innovative results obtained for bioactive
products based on protein hydrolysates, three scientific, five scientific-applied, and two applied
contributions have been made, with which I fully agree. The contributions made are the personal
work of the author and result from comprehensive research.

VIII. Publication Activity and Assessment of the Quality of Scientific Publications

According to the attached list, three scientific publications related to the dissertation work
are presented:

1.Loginovska, K., 2021. Obtaining Protein Hydrolysates from Cow's Milk through
Enzymatic Processing. Journal of Mountain Agriculture on the Balkans, 24 (4), 10-22. Institute
of Mountain Stockbreeding and Agriculture, Troyan.

2.Nacheva 1., A. Valchkov, M. Doneva, P. Metodieva, K. Loginovska. Synbiotic
Concentrates—Modern Significance for Overcoming Dysbiosis. Institute of Cryobiology and
Food Technologies, Sofia.

3.Doneva M., K. Loginovska, S. Dyankova, I. 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 meet the requirements of ZRASRB and the SSA

Regulations for obtaining the educational and scientific degree of PhD.

IX. Critical Remarks, Questions, and Recommendations to the Candidate

I highly appreciate the work and the results achieved by the doctoral candidate. The
recommendation I would make is that some of the information presented in the "Results and
Discussion” section could be transferred to the "Literature Review" section—such as the
description of the enzymatic activities of the selected proteolytic enzymes, or to the "Materials
and Methods" section—such as the method for determining the degree of hydrolysis or the

description of the revival and activation of bacterial cultures.



CONCLUSION:

Based on the various research methods applied by the doctoral candidate, the correctly
conducted experiments, and the summaries and conclusions drawn, | consider that the presented
dissertation meets the requirements of ZRASRB and the Regulations for the conditions and
procedures for obtaining scientific degrees in SSA. This gives me grounds to positively evaluate
the dissertation and propose that Assistant Kamelia Kirilova Loginovska be awarded the
scientific degree of "PhDr" in the field of higher education 5. "Technical Sciences", professional

direction 5.12. "Food Technologies", "Technology of Biologically Active Substances (including

enzymes, hormones, proteins)". / ‘

Date: 05.08.2024 Prepared by the Reviewer:
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