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BBPXY AMCEPTAllMOHEH TPYZA 3a I0/AyvyaBaHe Ha 00pa30BaTeNHATa M HayyHa CTEHeH
LAOKTOp” B ofbnact Ha Bucue obpasoBaHue 5. TexHHUeCKH Hayku, NpOQecHOHATHO
Hanpasienue 5.12 XpaHUTENHH TEXHOIOTHM, HayyHa CHENHAnTHOCT , TexHonorus Ha
6HOJIOrMHHO AKTHBHHUTE BEIIECTBA {BKJI. €H3MMHK, XOPMOHHU, OCITBUUHH)"

TeMa B _aBTOpP_HA JMCePTALHOHHHS TPVA: ,HoBH MiledHH npoayKTH Ha Gasara Ha
GHBOJICKO MJIKO C TIOBHLICHO ChbPIKaHHE Ha GHOAKTUBHH MaCTHU KHCEIHHH, pa3paboTeH OT
ac. Emu Crossopa KocTagnHoBa, 1OKTOpaHT B 3a104Ha popMa Ha obydenne B MKXT - Copus

Hay4eH ppKoBoAuTeN: aou. A-p CruBna Atanacora MisaHoBa

YUieH Ha HayyHoTO *xypu: npod. acuH opra Credanoa Muxaiiosa, Tpakuicku
yuuBepcuteT - Crapa 3aropa (meHcuoHep), S. Texuumuyeckd Haykw, 5.12 XpaHHTenHH
TEXHONOTHH, HAYYHa CHEUMANHOCT: ,,TeXHONOTHA Ha MISKOTO M MIEYHHTC NPOXYKTH™,
onpeieNieHa 3a WiIEH HAa HAy4yHOTO KypH cbc 3anobea Ne PJI-05-184/ 05.08.2025 r. Ha
Ilpencenarens Ha CCA - Codus

I. Kpartko npeacTaBsine Ha ZOKTOPaHTa

Ac. Enmn Crosnoa Kocragunopa e poaena 1975 r. B rp. Codng. Ilpes 1999 r.
3aBLpIIBA BUclle 0OpazoBanne B Xumuuecku dakynrer wa CV ,,Cs. KimmmeHT OXpHaCKH™ Che
crenpansoct ,,Xumus“. IIpes 2014 r. ce muriomupa B Texnonoruden ¢akynrer na YXT -
[Inosaus B OKC ,Maructbp” CbC CHEUHATHOCT ,, TE€XHONOrHA HA MISAKOTO U MIIEYHHUTE
npoayKTH™ W MpodecHoHanHa KpanuduKaums MarucTbp-HHKXCHEP.

B nponsmkenue Ha 5 Meceua, npes 1999 r., ac. KocraauHosa paboTH KaTo HHXKEHEP-
xumuk B KombuHar 3a userun metanu. [Ipes 2002 r. 3anouysa pabora B MucTHTYTA N0 S1peHH
M3CIENBaHUA M sipeHa eHepreTHka KbM BAH, xbaeTo € Ha3zHaueHa KaToO pajMOXMMHK H 10
2010 r. u3BBLpIIBA JCHHOCTH CBBP3aHH C PaJHallHOHHH XapaKTEPHUCTHKM Ha OKOIHATA Cpeja.
Meprona 2011-2019 . s paboTH KaTO CNEUHMATHCT-XUMUK B AKpenuTHpaHa naboparopus 3a
M30uTBaHE Ha XpaHu npu En Bu Bymrapuxym. Ot 2019 r. e Ha pabora B Unctutyra mno
KpHOGHONOrHA M XPaHUTENHH TexHonoruu - Codus, NbPBOHAYAIHO KaTO CTAapUIM EKCNEPT-
XHMHK B OTJeJl XPaHUTEIHH TeXHONOruy, a oT 2020 r. 10 HaCTOAIUS MOMEHT € aCUCTEHT.

Ipes 2021 r. T4 e 3a4mMcrieHa 3a JOKTOPAHT B 3ajlodHa Qopma Ha oOyueHue M0
JOKTOpCKA Tporpama ,,TeXHONOrHs Ha OMONOTHYHO AKTHBHHTE BEHIECTBa (BKIL. EH3HMH,
XOPMOHH, GeNITHYMHM)" B CHIMA HHCTHTYT. OT4KCIEH? € C IPaBo Ha 3aluTa npes 2025 1.

Kommerenuuure, kouto ac. Enu KocraguuoBa mpurexasa ca: J06po BilaaecHe Ha
PYCKH ¥ Ha aHTIMACKH €3MK, yMeHMs 3a pafoTra che cneuupuyHa nabopatopHa amaparypa
NpHUIO6MTH MO Bpeme Ha MpoecHoHANHATa H Kapuepa, ¥ KOMIIOTsPHH yMeHus. I1pes 2006 1.
¥Ma [pOBE/IecHA KPaTKOCPOYHa CHeUHaIn3alus B MIHCTUTYTa 1o AapeHa ¢usuka npy Yenrkara
akajneMus Ha Haykute. [IpefcTaBeHOTO B TBOpYECKaTa aBTOOMOTpagus MOKasga, Ye 0 BpEME
Ha NpodEeCHOHATHOTO CH pa3BHTHE € HATPYNala TEOPETMYHH 3HAHMA W € YCBOWIA
TPAKTHYECKH YMEHHUsI, JONPHHECITH 3a [IOBHINIABAHE Ha KBATU(HKALNATA H.

Ac. KocTaquHoBa M3BBpIIBA HAYYHOM3CIIEAOBATENCKA JIGHHOCT, Karo y4acrsa B 5
HAYYHOM3CJIEIOBATENCKH IIPOEKTa, OT KOWUTO 3 Op. MEKIyHapOIHH (c Yexus, Typuus wu
CnoBakus) ¥ 2 Op. HalMOHAJIHM, CHOTBETHO IO CIMH KbM FAH u xsM UKXT - Codus.
HayunaTa i npoayKius € CBbp3aHa ¢ YJacTHe C TIOCTEpH M NOKIaI1 Ha 4 Hay4YyHUW TPOSIBH —



CHMIIO3MyMH, KOH(EpeHUMH M CeMHHapy, mpoBeieHH y Hac (3 6p.) m B uyxObuna (1
CUMIIO3HYM B Mapoko).
II. O6ma xapaKTepHCTHKA HA THCEPTANHUATA H aBTOpedepaTa — 00eM K CTPYKTYpa

TMpencraBenusT aucepTalMoHeH Tpy e ofopmen Ha 209 cTp. B T. 4. 23 Tabnmuu 1 107
¢urypu. ChLUMAT € CTPYKTYpHpaH CIIOpEA M3UCKBAHUATA M BKIIOYBA CICIHHTE Da3Jciiy:
BbBEICHUE, JHUTEpaTypeH 0030p, LeN M 3a7aud, MaTcpvald ¥ METOIM, pE3yiTardy H
06ChXKIaHE, OCHOBHH M3BO/IH, JIATCPATYPHH H3TOYHHIIM, MPUHOCH H ITyONMKallMHK BbB Bph3Ka €
AMCEPTALMATA, KOETO € B CHOTBETCTBHC U ChC creuupuynute usuckBanus Ha CCA.
JIOTTBIIHHTENHO CA W3HECEHH CIIMCBK C M3MON3BAHHM CHKPAINEHHS, M CIMCBUN ¢ BKIIOYCHHTE B
TeKkcTa GUrypy ¥ TabIuLH.

BuBeneHneTo € oopMeHo Ha | CTp., M € HACOYEHO KbM KauyeCTBaTa Ha MIAKOTO H
MJIEYHUTE MPOAYKTH.

JIuteparypuust 0630p e cucreMarisupad Ha 30 cTp., a HenTa M 3a4a4YuTe — Ha 1 cTp.
IMocoueHH ca 4 3a1aud 3a peanu3upaHe Ha UEITa, KaTo 1-Ba M 2-pa 3ajayd ca ¢ noA3afayq,
CHOTBETHO ¢ 3 U 4 Op.

PaznensT MaTepuainy H METOIM € CTPYKTYpHUpPaH Ha 6 CTp. H BKJIIOYBA OIHCAHHE HA
eTanuTe Ha paspaboTkara. PeanusupaHeToO Ha IOCTABEHATa Lel € CHIPOBOJACHO C: aHAIM3 Ha
CypoBO GHBOJICKO MJIAKO M J0OAaBKM — CeMEHa M OPEXOBH AIKH; IONy4aBaHE HA MJICYHH
npoaykr# (u3Bapa 1 BCC) c nobaBxu, W KaueCTBCHa XapaKTCPUCTHKA Ha MPOHU3BEICHUTE
MPOAYKTH. 3a W3IbJIHEHHE HA IOCTABCHMTE 3a71a4d Ca M3MOJI3BaHH MOIXONAINM METOIM Ha
M3CIEABAHE.

[Tony4eHuTe pe3yATaTH 3acMaT CBHIICCTBEH AN B CTPYKTypara Ha JucepTaupara —
mpeactasenu ca Ha 116 ¢rp., KOETO TmOKa3Ba 3HAYUTENHHs OOeM Ha M3BBpUICHATA
eKCIepruMeHTalHa paboTa.

ABTopedeparsT € CTPyKTypupaH Ha 49 CTp. W OTpa3sBa OCHOBHMTE PE3YINTaTH OT
JMCEpPTALMOHHHS TPYA, KOUTO €a WIIOCTpUpanu upe3 13 tabmuuu u 61 durypu. Toit e
NpeACTaBeH KaKTo Ha OBArapCKH, TaKa M Ha aHIVIHHCKH e3uK. ChAbpXKa M3LAI0 OCHOBHHMTE
pasfend CBbp3aHH C LENTa M 3aJauyuTe, MAaTepHaINTe W METOAHTE Ha MpPOYYBAHETO,
IIOJIYYESHUTE PE3YTATH, KAKTO ¥ HAIIPABCHUTE U3BOAH U MPHHOCH.

III. AxTyanHocT Ha npobaema

BHuMaHHETO Ha yYyeHUTe B 00/1aCTTa HA XpaHHTENHATa HayKa BCE MOBEYE C€ HACOYBA
KBbM H3CNE/BAHE HA HATYPAJIHHM CYPOBHHH C OIJIEJl IONy4aBaHe Ha TPOAYKTH C BHCOKa
GMONOTHYHA M XPaHHMTENHA CTOMHOCT. Pa3pabGoTBaHETO Ha HOBU (YHKUMOHAIHH MJICYHH
TIPOAYKTH € €IMH OT B&XHHTEC MPHOPHTETH 32 MIICUHATA IPOMHIIUICHOCT C OIJIEN NOTyvaBaHe
Ha IIPOAYKTH C IO-BHCOKA OHONOTHYHA CTOMHOCT U 3ApaBOCIIOBHH MOJI3H 32 KOHCYMAaTOpa.

OcHOBHAT2 [IeJT HA UCEPTALMOHHHUS TPy € nonydasase Ha u3papa ¥ BCC ¢ noumexo
ChIBpXKaHHE HA GHONOTHYHO aKTHMBHH MACTHHM KHCEIHWHH Ha OCHOB4TA Ha OUBONICKO MIIAKO C
106aBka OT CeMeHa M OpeXoBH sAiku. TeHAEHIMATa Ja ce M3MOJ3BAT PACTMTCNHU 10DaBKH,
KaTO M3TOYHMIIH Ha MACTHH KHCEJIMHH, B T€XHOJIOTHATA HA MIEYHH NPOAYKTH HMa CBOCTO
3HaYeHHE NPH NPOH3BOJCTBOTO HA HOBH (YHKIHOHAIHH XPaHH, B T.M. H TAKMBa C MOBHIICHO
ChObPKAHME Ha 3APABOCIIOBHH HEHACHTEHM MACTHM KHCENHHH. Temara xacae MPOAYKTH,
KOWTO Ca KOHCYMHpaHH OT BCHYKHM BB3PACTOBH IPYNH M KOHMTO MNPEAU3BHKBAT HE MAJIKO
JMCKYCHH, 0COBEHO 10 ce Kacae [0 ChAbpXKAllaTa c¢ B TAX MICYHA MasHUHA W HEHHOTO
3HA4YEHHME 33 34PABETO, KOETO A IpaBH HeobXoauMma 3a paspaboOTBAHE M aKTyalHa. B Ttasu
BPB3Ka, C OTJle NOBUIIABAHE CHABPKAHUETO HA OHOJIOTMYHO aKTHBHH BEIIECTRA B KpaiHuTe



NPOAYKTH, Ce HaOMIONaBa HApacTBalll MHTEPEC KbM BJATAHETO HA PA3IU4YHH PACTHTEIHH
J00aBKH [IPH NPOH3BOACTBO HA MIICUHH IIPOAYKTH.

CuuTtaM TeMara, n3bpaHa OT JOKTOPaHTa M Hay4HHA PHKOBOAMTECN, 32 CHBPEMCHHA,
HAcO4YeHa KbM TIPAKTHKaTa, CBbp3aHa C [OTpeGHOCTHTE OT pa3paGoTBaHC HAa HOBH
(QyHKIMOHANHA MJICYHH TPOAYKTH, B T.4. O0OraTeHW ¢ HaTypajlHM CBCTaBKH, W JaBalla
BB3MOXKHOCT MOJYYEHUTE PE3YNITATH I MOCITYKAT NPU ObACIIM H3CICABAHHUS.

IV. JlnTepaTtypHa 0CBEIOMEHOCT H TEOPETHYHA MOATOTOBKA HA KaHAHIATA

[Iperneast Ha IMTEpAaTYpaTa € BBB BPB3Ka C M3CIEABAHETO, a MOBCUCTO JIHTEPATYPHH
M3TOYHHMLM ca B 06NACTTa Ha TeMara. B nuTepaTypHHs CIIMCBHK Ca BKIIOYEHH 387 NHTEpaTypHH
W3TOUHMIM, OT kouto 18 Ha kupuwmmua. Han 60% or 3armaeusta ca cmex 2010 T
[IpeacTaBeHus JMTEPATYpEeH NpErie MOKas3pa, Ye aBTOPbT HA AUCEPTAlMATA € KOMIIETCHTEH
10 TeMaTa M Ce € 3alMO3HAI ChC CHCTOAHMETO Ha npobnema. IlocturHata e HeobxoxnMara
MH(POPMHUPAHOCT KaKTO 10 pa3pabOTBaHUTE 3a/a4Yd H 3HAHUA 32 NPOBEXIAHETO HA HAYYHHTE
EKCIIEPUMEHTH, Taka U MO NPEACTAaBAHE HA CPABHUTEIHUTE AHAIN3K M JHCKYCHATA Ha
nojyyeHute pesyaratd. Hampasemus nperrnes Ha JmMTepaTypata € IO3BOJIMA Ha ac.
KocraamHoBa na Haiarpajd 3HAHMATa cM B 00nacTTa Ha (QYHKLHOHATHHTE XPaHUTENHH
NPOXYKTH, B T.4. MJICYHHUTE.

Jluteparypauar 0630p BKIIOYBA 5 pa3jieia, B KOUTO €a pasriieflaHd BBIPOCH UMAIIK
OTHOLLEHHE KBbM €KCIIEPMMEHTANHATa ASHHOCT MO pasrnexzaaHara tema. [Ippeusar oT TiX ¢
HacouyeH KbM XapaKTEePHCTHKA Ha GMBOJNICKOTO MIIAKO, BTOPHS Kacae MONy4aBaHETO Ha H3Bapa
M KadyecTBEHa XapaKTepHCTHKAa Ha IPOAYKTa, B CJIEABAIIMA C€ ONMMCBA TEXHONOTHATA 32
npoussoactso Ha BCC, ciej Koero ce pasraexaaT M3TOYHHIM Ha OHONOTHYHO aKTHBHH
MacTHH KHCENHMHHM Ha pacTHTENHa OCHOBA, a B IOCIHEQHHS € IpeACTaBeHa pojidTa Ha
(YHKIMOHAIHHUTE IIPOAYKTH B XPaHEHETO.

Hamupam 3a OJIOKKTENHO 3aBBPUIBAHETO Ha Mperieia ¢ o6obuienne, ypes Koeto B
HAKOJIKO M3BOJIa, B cyyad 3 Op., ce oCcoYBa KakBO HE € JOCTaThUHO Mpoy4eHo. B Te3n n3Boan
Ce aKLEHTHpa Ha OCKBLAHWTE NaHHM 32 ChCTaBa Ha M3Bapara ¥ 00OraTABaHETO Ha MICYHHTE
TIPOYKTH ChC CEMEHA M SAKH KaTO MPEANOCTaBKa 32 1107y9aBane Ha QYHKIIHOKATHY MPOLYKTH
Ha OCHOBATa Ha GHBOJICKO MIIAKO, B KOETO Ce ChAbp)Ka H MOTHBALMATA 34 M300pa Ha TeMaTa Ha
npe/CTaBeHaTa JUCEPTaLus.

V. MeroanyeH noaxon

CMsTaM 4e M3GPaHHAT METOAMYCH MOAXO/ MPH pa3paboTBAHETO Ha JTUCEPTALHOHHHSA
TpyZ e mpapmieH. U3BbPINEHH Ca H3CIC/BAHUS, B PE3YITaT Ha KOETO €2 NOIY4eHH JIaHHHA B 3
OCHOBHM HAIpAaBJICHHs, a MMEHHO — KaYEeCTBEHA XAPAKTEPHCTUKA Ha OMBOJICKO MIIKO, Ha 3
BH/Ia ceMeHa (TIOTIOHEBO, JIEHEHO M KOHOIICHO) ¥ Ha OPEXOBH AIKH; MPOU3BOACTBO Ha 2 BHJA
mnednn npoaykru (u3sapa 1 BCC) Ha ocHoBaTa Ha GHBOICKO MIIIKO C PAaCTHTENHA n06aBKa B
pa3nMYHa KOHUEHTPAauMs; W yCTaHOBABaHe eekra Ha A0OABKHTE BBPXY IPOU3BOACTBCHHA
NpOLEC U CHbXPAHEHHETO HA MPOU3BEICHUTE MICYHH NPOAYKTH.

KbM pasfena Matepuanu ca IOCOYEHM JaHHM 3a NpoGuTe OMBOJICKO MIAKO, 32
CEMCHATA U OPEXOBHTE AAKH, NIPEACTaBeHA € MHPOPMALMA 32 BJIOXKEHUTE HPH MPOH3BOACTBOTO
Ha MIEYHHTE [POAYKTH CYPOBMHM, CH3MMH, CTaprepun Kyarypu. Ilpeacrasenn ca
TEXHONOTHYHUTE CXEMH 33 IPOM3BOACTBOTO Ha U3Bapa H BCC oT GHBONCKO MIIAKO C A00GaBKH.

M3Mo3BaNK ca KIaCHIeCKH M ChBPEMEHHH METOIM 3a OLICHKa M aHaiu3 Ha NpobnTe —
GUBHKOXUMHYHH, GUOXHMHUHH, MHKPOGHONOTHYHH, xpoMaTorpackd, ¥ CTaTHCTHYECKH
MeTOAH 3a 06palboTKa Ha JaHHMTE.

[lo BpeMe Ha MPOYYBAHETO M IPOBEKAAHETO HA EKCIEPUMEHTUTE JOKTOPAHTRT ©
YCBOMJI U TIPHIIOXHAJ 3HAUMTENEH Opo¥ TEXHHKHM M METOIH Ha H3C/ICABAHC, NpUACOUI € OTUT



3a 06006ImaBaHe Ha JAMTEPATYPHH M3TOYHHLIM W 3a [POBEX/AHE HAa HAYYHH €KCIICPHUMEHTH.
[TocoueHOTO € OCHOBaHME ja ce Jade [MOJOXKHUTeNHAa OUEHKA Ha IOCTUTHATOTO B TOBA
OTHOLIICHHE, TIOPAJH KOETO CYMTAM, Ue ¢ H3ITbIHEHA IbpBaTa JacT — 00pasoBare/HaTa 3aj1a4a,
Ha CTENEeHTa ,,JOKTOP .

VI. 3HaynMocT H YOEIHTENHOCT HA TOJY4eHHTE Pe3yJTATH, HHTePHPCTAUHHM H
H3BOIH

B otaenuuTe pasnaenu Ha Pesyntatu u o6cBKaaHe € NpesicTaseHa Gorara nHdopManus
OT JJaHHH, Ha 6a3aTa Ha cleaHoTO: M3BBpIIBAaHE Ha KAYECTBCHA XAPAKTEPUCTHKA Ha H3XOHOTO
GUBOJICKO MIIAKO H Ha H3I0A3BAHUTE PacTHTENHU AoOaBku; UscnensaHe Ha NpPOMEHH B
nokazaTenuTe Ha IOJyYCHATa W3Bapa MpH pa3fiHyHa KOHICHTPALMsA Ha BJIAraHATEe CEMEHA U
OpEXOBH AIKH Ha 24-51 Yac M NPH CbXpaHeHue — Ha 3 ¥ Ha 7 iHU; M3cnesane Ha MOJIyveHnTe
napruan BCC cbe comre 106aBky Ha 24-1 9ac, npu 3peene 10 60 JHU 1 IIpH CHXPAHEHHE JI0
3 meceua. IToydeHUTe eKCNEPUMEHTANHH JIaHHH Ca WIIOCTPHPAHU € MOAXOALIM TabIuuy 1
¢urypu.

B nmpBarta yacT Ha Pe3ynaraTMTE ca NPEJCTABEHX JAaHHH 33 M3XOIHUTE CYPOBHHM!
GUBOJICKOTO MJISAKO, CEMEHaTa (TIOTIOHEBO, JIEHEHO M KOHOIEHO) M OPEXOBHTE SAKH IO
OCHOBHH (PM3MKOXUMHYHH [OKA3aTENH, TPYIIH MACTHH KHCEIHHH, HHAEKCH H CHOTHOLIEHUETO
omera-6/oMera-3, MUHEpaneH cheTas (0610 9 enemenTa) 1 MUKpOOHOJIOrHYHH NOKa3aTeNH Ha
GHBOJICKOTO MIAKO (001 Gpoit MUKPOOPTraHH3MH H COMATHYHH KIETKH).

B cnenBamus pasaen ac. KocramunoBa npeacTas HHpopMauus 32 MONYy4aBaHETO HA
M3Bapa Ha 6a3aTa Ha GHBOJICKOTO MILIKO M PaCTHTENHHTE JI06aBKH U M3CIIeABaHe Ha KpaHHHTE
NPOAYKTH. B pesyNTaT Ha eKCTePMMEHTHTE Ca IMONyYeHH CTOHHOCTH 32 (U3HKOXHMHYCH
cberaB (0611 GenThK, Ma3HHHa, NENENHO ChIBbPIKAHHE, CyXO BewecTBo, pH n eHepruiHa
CTOMHOCT) Ha 5 MapTHIM u3Bapa (KOHTPOJHA MAPTHAA H TaKUBa ¢ J00aBKHUTE NPH 4 PasiHIHHK
xouuenrpauun — ot 1.0, 2.5, 5.0 u 7.5%). IlpesactaBeH € MacCTHOKHCEIMHCH CBCTaB T0
OTHOLIEHHE HAa OTJECHHM MAacCTHW KHUCEJWHM, TPYNH MAaCTHH KHCCNUHH, MHJICKCH, JHMIUACH
TPEBAHTUBEH CKOP M CHOTHOIUEHHE OMera-6/omera-3. Onpesenenu ca 5 Makpoenementa u 4
MHKpOEJIEMEHTa. M3BBpILICHA € CBIIO OPTaHONCNTHYHA OLCHKA Ha MPOU3BEACHUTE MapTHAH
M3Bapa M € HanpaBeH MHKPOOHMONOTMYEH aHAIW3 MO OTHONICHWE HANWYME HAa MAaTOTCHHH
MHKpOOpranu3Mu. [IpoBe/ieHHTe H3CIeABAHUS MOKa3BaT Pa3iyyHKU NPOMCHH B M3C/ICBAHUTE
[IOKA3aTeNId B 3aBUCHMOCT OT H0OaBKaTa ¥ OT BJIOXCHATa KOHUCHTPALMsA, U 4 H3MUTBAHMTE
N06aBKK 06OraTsABaT U3BapatTa ¢ Ma3HWHH U MUHEPAIHH BEILIECTBA.

TocnepgHaTa uacT oT pasfena Pesynrath u o6ChKIaHe Kacae dHalusa Ha
TpOM3BEaEHHTE 4 mapTUAU OANO CaNaMypeHo CUpeHe OT OHBOJICKO MIIAKO — KOHTPOMHA H 3
OFMTHH, IPH CHIUTE 4 pacTHTENHH J06aBKM, HO Npu 3 KoHueHTpauuu — 1.0, 2.5 u 50%. C
Or7eal ONpeAendHe Ha 3APaBHHMTE MOJN3M € W3BbPLICHA KAaYECTBEHA XApaKTCPHCTHKM HA
MOJIy4eHHTE MNPOAYKTH 1O OTHONIEHHE HA CBHUIUTE IOKA3aTENM, KAKTO IpH u3Bapara —
OpraHONENTHYHY, GU3HMKOXMMHYHM H MUKPOOHONOIMYHY, 33 MEPUON OT 3 wMeceua.
VCTaHOBEHO €, 4e CNel 3 Mecela CbXpaHeHHEe He HACTBIBAT CBUIECTBCHM W3MEHCHHUS BBB
BKYCa M apoMara Ha NpoU3BeJleHHTe CUpeHa. IIpunaraneTo Ha pasiH4HATE BUJIOBE nobaBku
[OBUILIABA CTENEHTa Ha 3PAJIOCT HA CHPEHETO, a THUTPyeMaTra KUCENMHHOCT HapacTsa C
yBe/IMYaBaHe KOHLEHTPALHATA Ha H3MOI3BAHUTE J00aBKH.

B 3axmioyeHue JOKTOPaHTHT MOCOYBA, Y€ MOJYYCHHTe JAHHH TMOKa3BaT, ©e ONMUTHHTE
MApTHAM MIEIHM NPOAYKTH Ha OCHOBaTa Ha OMBOJCKO MIAKO H PACTHTEIHH n00aBKH OT
ceMeHa U OpEXOBH SAHM B Pa3iHYHHM KOHUEHTPALMH MOTaT 1a C¢ XapaKTEepHU3UpaT KaTo
(YHKIHOHANHM XPaHH C OMNpECNeHH 3APABOCIOBHM TMON3W, TPH KOETO € FOCTHIHATO
oboraTtsapade ¢ OMOJIOTMYHO aKTUBHHM MACTHM KHCEIIMHHA ¥ MUHEPAITHH CIEMCHTH.



B pesynrar Ha NMpOBeIeHHTE U3CiaeABaHUA ca opopMmeHH 11 OCHOBHM H3BOIA, KOMTO
NPOM3THYAT OT MONy4YeHHTe pe3ynTaTu. [loBeyeTo OT HalmpaBeHHTe H3BOAM Ca NOJKPENEHH €
KOHKPETHH eKCIIEPHMMEHTAIHH HaHHH. EfHa 4acT OT M3BOJMTE KacadT JaHHHUTE 3a U3Bapara (5
6p.), a apyrara — BCC (6 n3Bona), kato u3soau Ne 2, 3, 8 u 9 ca ¢ 0 HAKOJKO MOJU3BORH.

VII. TIpHHOcH Ha XMCEePTALHONHHSA TPYX

Pesynrarnte B AMCEpTAalMOHHMA Tpya Ha ac. Emm KocTaamHoBa ca CBBp3aHu ¢
paspaGoTBaHe M TONy4aBaHE HAa KPacH MPOAYKT, KOETO TMOKa3Ba 3aBBPIICHOCT Ha HayYHaTa
unea. C Tasu pa3paboTka ce yChBBPUICHCTBAT M HAATPAXAT 3HAHUATA B aKTyajnHarta Tema,
Kacaella pasuppsABaHEe AcOPTHMEHTa Ha (PYHKUMOHAIHW MIICYHH NPOAYKTH C TNOJE3HH 32
3paBeTo CBOMCTBA.

ABTOPBT Ha [IUCEPTALHOHHUS TPYX € 0POPMHU IPUHOCH B 3 HANpABIEHUs — HAYYHH,
HaY4HO-TIPHJIOXHH U [IPWIOKHH, YiiiTo 06w Gpoif e 12. Cpmmte obade 6uxa mornu aa Gbaat
00001IEHH 1 NPeACTaBeHHU NTO-IIPEeLM3UPaHo.

Hayunu npunocu

ITonyuena e 6a3a OT fAaHHM 3a NPOMEHHMTE B KAuCCTBEHATA XapPAaKTCPHUCTHKA IIO
OTHOIIEHHE HAa OPTaHOJENTHYHM, (PUIMKOXUMHUYHH, OHOXMMMYHH H MHKPOOUOJIOTHYHH
MOKA3aTeNy Ha Opou3BedeHuTe MiuedHu mpoaykt (m3Bapa H BCC) oT 6uBOICKO MIBIKO ¢
PacTHTENHH JOGABKH (TIOTIOHEBO, JIEHEHO H KOHONCHO CEMEHA, ¥ OPEXOBH SIKH) B PasnH4HH
KOHLIEHTPALUH. '

Hayuno-npunoscuu npunocu

[IpoyueHo € BIMAHHETO Ha BJIAraHETO Ha 3 BHAA CeMeHa (TIOTIOHEBO, JEHCHO H
KOHOIIEHO) U HA OPEXOBH AOKHU IIPH pa3sIMYHH KOHUEHTPALIMH BBPXY CBHABPKAHHETO Ha
OCHOBHH CBhCTaBKH (Ma3HHHa, OENTHK, JIAKTO32 U MENe) Ha 2 BUAAa MICYHHM NPOAYKTH (M3Bapa
u BCC) npouseeneHu 0T OMBOJICKO MIISKO 110 BPEME Ha TIPOM3BOJICTBO M ChXPAaHEHHE.

UsBbpuicHa ¢ OIEHKAa HA MJICYHATa MAa3HMHA Ha NPOW3BEACHHTC MapTHAM H3Bapa U
BCC Ha 6a3aTa Ha GMBOJICKO MIIIKO C pa3iMYHAa KOHUEHTpaIMs Ha Jo0aBKaTa OT CeMEHa U
OPEXOBH SAKH 110 OTHOHIEHHE HA OT/ACIHM MACTHM KHCEJIHHH, TPYNH KHCEIHHH, MHACKCH
(aTeporeneH u TPOMGOTEHEH), ChOTHOLIICHHE OMEra-6/0Mera-3 M JIMIKAEH NPEBAHTHBEH CKOP.

VCTaHOBEHO € MOHM)KaBaHE CHhABPKAHHETO HA HACHTCHH MAcTHH KucesmHu ¥ Ha JITIC
TNIpY BCHYKH OTTHTHH NapTHAM H3Bapa M 0A50 calaMypeHo CHPeHE IPOU3BEACHH C H3IIUTBAHUTE
100aBKH, ¥ IOBHIIABAHE KOJIMYECTBOTO HA NOJIMHEHACUTEHH MACTHH KHCCTHHH.

VcTaHoBeHa € TEHICHIMS Ha TOJOXHTENHO BIHMAHHE HAa HM3IUTBAHUTC DPACTUTEIIHH
N06aBKH BBPXY ChIBPKAHUETO HA MUKPO- U MAKpOEIEMEHTY TPU MPOM3BO/CTBOTO HA W3Bapa
u BCC ot 6uBOJICKO MIISKO.

Hpunosicnu npunocu

Pa3paGoTeHn ca TEXHOJIOrHYHM CXEMH 3a JIaDOPAaTOPHO NPOU3BOACTBO HA MIEHYHH
MpOAYKTH OT OMBONCKO Misko — u3Bapa U BCC, ¢ pasnmuyHM KOHLCHTPAUWH HA TPH BUAA
ceMeHa (TIOTIOHEBO, IEHEHO M KOHONEHO) H Ha OPEXOBU SA/IKH.

[Ioka3aHO €, 4Ye NpPOBEAEHATA TEXHOIOTHYHA 00paboTKa Ha OHBOJICKOTO MIIAKO J0
u3Bapa ¢ A00aBKa OT TIOTIOHEBO, JIEHEHO M KOHOICHO CEME, M OPEXOBH sJKHM B pa3IMuHa
KOHLEHTpAaLMs BOAM A0 obOrarsBaHe Ha ONMTHMTE MAaPTHAM W3Bapa HA MA3sHWHA, a NPH
o6paboTxara 1o BCC — 10 TEXHONOTMYHA 3aryOH Ha Ma3HHHa.

VCTaHOBEH € TOJIOXHUTENeH ehekT OT Jo6aBsHETO Ha pasmuuHu KoHueHTpauuu (1.0,
2.5 1 5.0%) OT TIOTIOHEBO, JICHEHO H KOHOMNCHO CeMe, U OPEXOBH AJIKH BBPXY CTCTICHTA Ha
3panocT Ha npousseeHnTe NapTuau BCC oT GHBOICKO MIAKO.



[Tonyuenara 0a3a OT ZaHHM MOXE Oa ObAc W3MON3BaHa NpH OBbely HU3CIeIBAHUS
CBBP3aHM C MOJYYaBaHeTO Ha (YHKLMOHAIHM XPaHH Ha OCHOBATAa Ha OHBOJICKO MIIAKO H
pacTUTENHHU J006aBKU OT CEMEHA M AIKH.

VIII. TIy6inkaunMoHHA AKTHBHOCT M OLUEHKa HAa KayecTBOTO Ha Hay4HHTe
nyoJMKaAlHA

B®B BpB3Ka ¢ IMCEPTALMOHHHS TPYA CA MPEICTAaBEHH 3 HayYHN MyOIMKaLH, KOHTO ca
OTMEYaTaHy B CITHCaHMA pedepupaHd M WHACKCHPAHH B CBETOBHOM3BECTHM 0a3d JaHHM C
Hay4sa uHpopmanus (Scopus 1 Web of Science). B eana nyGinkanus aBropbT € eIMHCTBEH,
Ha 1 6p. e mepBH, U B 1 6p. — BropH aBrop. IIpeacragenuTe nmyONUKalyK ca OT NEpHOaA 2022-
2024 r. Eqsa ot ny6iIMKanuuTe € oTnedaraHa B cnucanue Bulgarian Journal of Agricultural
Science, monaga B Q3 u uma SJR=0.25. Ocrananute nBe MyOJMKAUMK ca OTIIEYAaTaHH B
crucanue Journal of Mountain Agriculture on the Balkans.

3a ny6nuKauuuTe, BBB BPB3Ka C JUCEPTALMOHHHMS TPYJ, € MPEICTaBeHa MONbJHCHA
CIpaBKa 3a M3IIbIHEHHE HA MMHHMATHUTE HAUMOHAJHU U3UCKBAHUA, PECI. TE3N Ha CCA, ot
KOATO € BHAHO, 4e ¢ TAX CE IOKPHUBAT HEOOXOAMMHTE TOUKH 3aI0XCHH B HAIMOHAIHMTC
W3NCKBAHMA 3a 06pa30BATENHATa M Hay4yHa CTENEH ,,JJOKTOP™ — MOCTHIHATH Ca 63.33 T. npu
HeoOxoaumu 30 1.

IpencraBenure NyOIMKALUUMM C JAHHH OT /JMCEPTAUMOHHHS TPYA, IOCTHTHATHUTC
PE3YNTATH NpH TPOBEJEHHTE CKCIIEPHMEHTH, OGDOPMEHHTE H3BOAM W (POPMYTMPAHHTE
NPMHOCH MH [aBaT OCHOBAHME [a CYMTaM, 4¢ € MOCTHIHaT U HAy4HHsS CNEMEHT Ha OHC
H»IOKTOP™.

IX. KpurHynH Ges1eXKH, BHIPOCH H NPENOPBKH KbM KaH/IHAaTa

KBM IIpeICTaBeHHAT JUCEPTALMOHEH TPY/ HAMaM ChIIECTBEHU GENCKKH H NMPENOPBKH,
THIf KaTO MO-TOMSIMATa YacT OT HAPaBEHUTE NPE/ITOXEHHS 32 IPOMEHH TIPH NPEABAPUTETHOTO
pasriexXaaHe Ha POEKTa 3a AUCEPTAlKs Ca B3ETH NOJ BHUMAHKE OT ac. KocTanmHosa.

B aMcepTauMOHHUS TPYA €4 OCTaHAM HAKOW NPOIYCKH OT TEXHWYECKH Xapaktep,
KOHMTO Ce OTHAcAT 10 cieaHoTo: He e HampaBeHO yeqHaKBABaHE B TCKCTA Ha H3IMON3BAHHUTE
CHKpAIICHHS — €/IHH ¥ CHIIH ChKPAILCHUS CE CPELIAT KaKTO HA KHPUIMIA, TAKa U Ha JIATHHHLA.
B TaGmuuu 12, 13 u 14, xacaeliy MUHEpaneH ChCTaB, JMICBAT JaHHM 33 MPOU3BCIACHATa
u3Bapa ¢ J00aBKH NpU KOHUEHTpauus 7%.

Ipenopskara Mu € CBbp3aHa ¢ m3Boad Ne 4 W 10, Ha KOMTO BTOpara 4acT OT
H3PCUECHHETO € M3JMIUHA, ThH KATO aKO TEXHOJOIHYHHA TPOUEC HE € OCHINECTBCH B
CHLOTBETCTBHE CbC CAHHTAPHHTE M3UCKBAHMs ONMMUTHUTE napTuiM u3sapa ¥ bCC namame aa
OTTOBApAT Ha M3MCKBAHMATA 3a 6€30MACHM XPAHMTENIHW NPOAYKTH, OT KOCTO CIeABa 1e Ca
JIOIYCHATH IPELIKH NPH NPOBEXJaHe HA eKCIIEPHMEHTHTE.

Makap 4e fo-rope M3pasuX MHECHHME IO OTHOLICHHE HA IPHHOCHTC H TOBA He CC
HYXIAAT 0T 06061aBaHe H MpeLH3Upane TYK OUX HCKaNa 1a Moco4a, e NpHUHOC Ne 4 kacaemy
CpOKa Ha CbXPAHEHHE He MOXKE [1a CE CMATA 3a HaY4eH MPHHOC — CHIHA C¢ CHABPKA B HAYUHO-
npuoxkHuTe npuHock Ne 1 u 2. Chiio HaydeH npuHoc Ne 5 € 0-CKOpO KACHTHYEH ¢ HAYYHO-
npunoxke npunoc Ne 3.

Mmam u ciepaure Buopocn: Ha kakpa 6asa mpu MPOM3BOJACTBOTO HA ONMTHHTC
riapTiay m3Bapa u BCC 0T GHBOJCKO MISIKO Ca I10A0paHH KOHUEHTPAMKTE Ha PaCTHTCIHATE
706aBKM M 3aI(0 NpH HM3BapaTa ce IpoyuBaT 4 KOHUCHTPAlMH, a TPH CHPEHETO OTmaja
KOHUCHTpauuATa 0T 7%? OT M3NMTBAHMTE KOHLEHTPALMH Ha NPOYIBAHUTC pPacTHTEIHU
100aBKH NpH MPOU3BOCTBOTO HA ONMMTHHTE MApTHAX U3Bapa U BCC ot GHBOJICKO MIIAKO, KOH
GUXTe MPETNOPBYAIH 1A Ce U3M0JI3BAT MPH NPOKH3BOACTBCHH yciosus’?



3AKJIIOYEHHE

TIpeNIOKEHUAT QHCEPTALMOHEH TPy € HAayyHO M3CTIEe[BaHE B aKTyailHa oOIacT,
CBHABPXKA HAYYHH, HAYYHO-TIPUIIOKHH M NIPHIIOKHH IPHHOCH. B3 OCHOBa Ha NMPHIOXKEHUTE, OT
JOKTOpaHTa, pasiM4HA METOAW Ha M3CJIE/BAHE, TPABUIHO U3BEACHHTE EKCIICPUMEHTH,
HanpaBeHATe OOOOIICHHS M M3BOIM CYMTaM, 4Y¢ MPEACTABCHHAT MHCEPTAIMOHEH TPY]
oTroBaps Ha W3uckBanuaTa Ha 3PACPE n [IpaBuiHuKa 32 yCIOBUATA M PEA@ 32 NpHA0OHBaHe
Ha HAyYHH CTCMEHM K 3a 32€MaHC Ha akageMMYHH JIbxHOCTH B CCA, X0eTo MM JaBa
OCHOBaHHE JIa IO OLIEHS IIOJIOKHUTEIHO.

Bb3 OCHOBa Ha TOpPEH3NIOKEHOTO MpejUtaraM ja ce npuckau Ha ac. Enm CrosHoBa
Kocragunosa ofpasoBatenHara U Hay4Ha CTENEH ,,JJOKTOP” B 06acT Ha BHCUIE 00pa3oBaHHE
5. TexHHYECKH Hayku, IIPOdeCHOHAIHO HanmpasieHHe 5.12 XpaHUTENHN TEXHOJIOTHH, Hay4dHa
CreLHanHoCT ,, TeXHonorua Ha OHOJOrMYHO AKTHBHHTE BEIECTBA (BKJ. €H3MMH, XOPMOHH,
OenTbUnuHN) .

e

Hara: 30.09.2025 r. H3rOTBUJI PELHEH3UATA: TIRY 3V SRR
rp. Crapa 3aropa (npod. ncH I“Ioplydﬁxaﬁnosa)
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REVIEW

on a dissertation 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: , New dairy products based on buffalo mitk with
increased content of bioactive fatty acids“, developed by Asst. Prof. Eli Stoyanova
Kostadinova, PhD student in part-time study at the Institute of Cryobiology and Food
Technologies - Sofia

Scientific supervisor: Assoc. Prof. Silvia Atanasova Ivanova, 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-05-184/ 05.08.2025 by the Chairman of the AA - Sofia

I. Brief presentation of the doctoral student

Asst. Prof. Eli Stoyanova Kostadinova was born in 1975 in Sofia. In 1999 she
graduated from the Faculty of Chemistry of the Sofia University ,,St. Kliment Ohridski® with a
degree in Chemistry. In 2014 she graduated from the Faculty of Technology of the University
of Food Technologies - Plovdiv with a Master's degree in ,, Technology of milk and dairy
products* and a professional qualification of master engineer.

For 5 months, in 1999, Asst. Prof. Kostadinova worked as a chemical engineer at the
Non-Ferrous Metals Plant. In 2002, she started working at the Institute of Nuclear Research
and Nuclear Energy at the Bulgarian Academy of Sciences, where she was appointed as a
radiochemist and until 2010 carried out activities related to radiation characteristics of the
environment. In the period 2011-2019, she worked as a specialist chemist at the Accredited
Food Testing Laboratory at LB Bulgaricum. Since 2019, she has been working at the Institute
of Cryobiology and Food Technologies - Sofia, initially as a senior expert chemist in the Food
Technologies Department, and from 2020 to the present, she is an assistant professor.

In 2021, she was enrolled as a part-time doctoral student in the doctoral program
, Technology of Biologically Active Substances (incl. enzymes, hormones, proteins)* at the
same institute. She was enrolled with the right to defend her thesis in 2025.

The competencies that Asst. Prof. Eli Kostadinova possesses are: good command of
Russian and English, skills in working with specific laboratory equipment acquired during her
professional career, and computer skills. In 2006, she completed a short-term specialization at
the Institute of Nuclear Physics at the Czech Academy of Sciences. The information presented
in her creative autobiography shows that during her professional development she has
accumulated theoretical knowledge and mastered practical skills that have contributed to
improving her qualifications.

Asst. Prof. Kostadinova carries out research activities, participating in 5 research
projects, of which 3 pcs. are international (with the Czech Republic, Turkey and Slovakia) and
2 pes. are national, one each at the Bulgarian Academy of Sciences and the Institute of
Cryobiology and Food Technologies - Sofia. Her scientific output is related to participation



with posters and reports at 4 scientific events - symposia, conferences and seminars, held in our
country (3 pcs.) and abroad (1 symposium in Morocco).
II. General characteristics of the dissertation and abstract - volume and structure

The presented dissertation is structured on 209 pages, including 23 tables and 107
figures. It is structured according to the requirements and includes the following sections:
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 also in accordance with the specific requirements of the AA.
Additionally, a list of abbreviations used, and lists of figures and tables included in the text are
provided.

The introduction is laid out on 1 page and is focused on the qualities of milk and milk
products.

The literature review is systematized on 30 pages, and the goal and tasks — on 1 page.
There are 4 tasks for realizing the goal, with the 1-st and 2-nd tasks having subtasks, 3 and 4
pcs., respectively.

The Materials and Methods section is structured on 6 pages and includes a description
of the stages of the development. The implementation of the set goal is accompanied by:
analysis of raw buffalo milk and additives — seeds and walnut kernels; obtaining dairy products
(cottage cheese and WBC) with additives, and qualitative characterization of the produced
products. To fulfill the set tasks, appropriate research methods were used.

The obtained results occupy a significant share in the structure of the dissertation — they
are presented on 116 pages, which show the significant volume of experimental work
performed.

The abstract is structured on 49 pages and reflects the main results of the dissertation
work, illustrated by 13 tables and 61 figures. It is presented in both Bulgarian and English. It
fully contains the main sections related to the goal and objectives, materials and methods of the
study, the results obtained, as well as the conclusions and contributions made.

III. Relevance of the problem

The attention of scientists in the field of food science is increasingly directed towards
the study of natural raw materials with a view to obtaining products with high biological and
nutritional value. The development of new functional dairy products is one of the important
priorities for the dairy industry with a view to obtaining products with higher biological value
and health benefits for the consumer.

The main goal of the dissertation is to obtain cottage cheese and WBC with an
increased content of biologically active fatty acids based on buffalo milk with the addition of
seeds and walnut kernels. The tendency to use plant additives as sources of fatty acids in the
technology of dairy products has its importance in the production of new functional foods,
including those with an increased content of healthy unsaturated fatty acids. The topic concerns
products that are consumed by all age groups and which cause quite a bit of discussion,
especially when it comes to the milk fat contained in them and its importance for health, which
makes it necessary for development and relevant. In this regard, in order to increase the content
of biologically active substances in the final products, there is a growing interest in the use of
various plant additives in the production of dairy products.

I consider the topic chosen by the doctoral student and the supervisor to be
contemporary, practice-oriented, related to the needs of developing new functional dairy
products, including those enriched with natural ingredients, and enabling the resuits obtained to
be used in future research.



IV. Literary awareness and theoretical preparation of the candidate

The literature review is related to the study, and most of the literature sources are in the
field of the topic. The literature list includes 387 literature sources, of which 18 are in Cyrillic.
Over 60% of the titles are after 2010. The presented literature review shows that the author of
the dissertation is competent in the topic and has become familiar with the state of the problem.
The necessary awareness has been achieved both in terms of the developed tasks and
knowledge for conducting scientific experiments, as well as in terms of presenting comparative
analyses and discussing the results obtained. The literature review has allowed Asst. Prof.
Kostadinova to upgrade her knowledge in the field of functional food products, including dairy
products.

The literature review includes 5 sections, which address issues relevant to the
experimental work on the topic under consideration. The first of them is focused on the
characterization of buffalo milk, the second concerns the production of cottage cheese and the
quality characteristics of the product, the next describes the technology for the production of
WBC, and then considers sources of biologically active plant-based fatty acids, and the last
emphasizes the role of functional products in nutrition.

I find it positive to conclude the review with a summary, which in several conclusions,
in this case 3 pcs, indicates what has not been sufficiently studied. These conclusions
emphasize the scarce data on the composition of cottage cheese and the enrichment of datry
products with seeds and nuts as a prerequisite for obtaining functional products based on
buffalo milk, which also contains the motivation for choosing the topic of the dissertation.

V. Methodical approach

I believe that the chosen methodological approach in the development of the
dissertation is correct. Research has been carried out, as a result of which data have been
obtained in 3 main areas, namely — qualitative characteristics of buffalo milk, 3 types of seeds
(tobacco, flax and hemp) and walnut kernels; production of 2 types of dairy products (cottage
cheese and WBC) based on buffalo milk with vegetable additives; and establishing the effect of
additives on the production process and storage of the produced dairy products.

The Materials section contains data on the buffalo milk samples, seeds and walnut
kernels, information on the raw materials, enzymes, and starter cultures used in the production
of dairy products is presented. Technological schemes for the production of cottage cheese and
WBC from buffalo milk with additives are presented.

Classical and contemporary methods for evaluation and analysis of samples were used
= physicochemical, biochemical, microbiological, chromatographic, and statistical methods for
data processing.

During the research and the conduct of the experiments, the doctoral student has
mastered and applied a significant number of research techniques and methods, has gained
experience in summarizing literary sources and conducting scientific experiments. The above is
a reason to give a positive assessment of the achievements in this regard, which 1s why I
believe that the first part - the educational task, of the degree ,,doctor” has been fulfilled.

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

In the separate sections of Results and Discussion, a wealth of data information is
presented, based on the following: Performing a qualitative characterization of the source
buffalo milk and the used plant additives; Studying changes in the indicators of the obtained
cottage cheese at different concentrations of the added seeds and walnut kernels at 24 hours
and during storage — at 3 and 7 days; Studying the obtained batches of WBC with the same



additives at 24 hours, during ripening up to 60 days and during storage up to 3 months. The
obtained experimental data are illustrated with appropriate tables and figures.

In the first part of the Results, data on the starting raw materials are presented: buffalo
milk, seeds (tobacco, flax and hemp) and walnut kernels by basic physicochemical indicators,
fatty acid groups and the omega-6/omega-3 ratio, mineral composition (a total of 9 elements)
and microbiological indicators of buffalo milk (total number of microorganisms and somatic
cells).

In the next section, Asst. Prof. Kostadinova presents information on the production of
cottage cheese based on buffalo milk and plant additives and the study of the final products. As
a result of the experiments, values for the physicochemical composition (total protein, fat, ash
content, dry matter, pH and energy value) of 5 batches of cottage cheese (a control batch and
those with additives at 4 different concentrations — 1.0, 2.5, 5.0 and 7.5%) were obtained. The
fatty acid composition is presented in terms of individual fatty acids, groups of fatty acids,
indices, lipid preventive score and omega-6/omega-3 ratio. Five macroelements and 4
microelements were determined. An organoleptic assessment of the produced batches of
cottage cheese was also performed and a microbiological analysis was performed for the
presence of pathogenic microorganisms. The conducted studies show different changes in the
studied indicators depending on the additive and the concentration used, and that the tested
additives enrich the cottage cheese with fats and minerals.

The last part of the Results and Discussion section concerns the analysis of the 4
batches of white brined buffalo milk cheese produced — control and 3 experimental, with the
same 4 plant additives, but at 3 concentrations — 1.0, 2.5 and 5.0%. In order to determine the
health benefits, a qualitative characterization of the obtained products was carried out with
respect to the same indicators as for cottage cheese — organoleptic, physicochemical and
microbiological, for a period of 3 months. It was found that after 3 months of storage, no
significant changes occurred in the taste and aroma of the produced cheeses. The application of
different types of additives increases the degree of maturity of the cheese, and the titratable
acidity increases with increasing concentration of the additives used.

In conclusion, the doctoral student points out that the data obtained show that the
experimental batches of dairy products based on buffalo milk and plant supplements from
seeds and walnut kemels in different concentrations can be characterized as functional foods
with certain health benefits, in which enrichment with biologically active fatty acids and
mineral elements was achieved.

As a result of the conducted research, 11 main conclusions have been formed, which
arise from the obtained results. Most of the conclusions made are supported by specific
experimental data. One part of the conclusions concerns the data on cottage cheese (5 pcs), and
the other — WBC (6 conclusions), with conclusions Ne 2, 3, 8 and 9 having several sub-
conclusions.

VII. Contributions of the dissertation

The results of the dissertation work of Asst. Prof. Eli Kostadinova are related to the
development and obtaining of a final product, which shows the completion of the scientific
idea. This work improves and upgraded on the knowledge in the current topic, concerning the
expansion of the assortment of functional dairy products with beneficial properties for health.

The author of the dissertation has made contributions in 3 areas — scientific, scientific-
applied and applied, the total number of which is 12. However, they could be summarized and
presented more precisely.



Scientific contributions

A database was obtained on the changes in the quality characteristics in terms of
organoleptic, physicochemical, biochemical and microbiological indicators of the produced
dairy products (cottage cheese and WBC) from buffalo milk with plant additives (tobacco, flax
and hemp seeds, and walnut kernels) in different concentrations.

Scientific and applied contributions

The influence of the addition of 3 types of seeds (tobacco, flax and hemp) and walnut
kernels at different concentrations on the content of main ingredients (fat, protein, lactose and
ash) of 2 types of dairy products (cottage cheese and WBC) produced from buffalo milk during
production and storage was studied.

An evaluation of the milk fat of the produced batches of cottage cheese and WBC based
on buffalo milk with different concentrations of the seeds and walnut kernels additive was
performed in terms of individual fatty acids, acid groups, indices (atherogenic and
thrombogenic), omega-6/omega-3 ratio and lipid preventive score.

A decrease in the content of saturated fatty acids and lipid preventive score was found
in all experimental batches of cottage cheese and white brine cheese produced with the tested
additives, and an increase in the amount of polyunsaturated fatty acids.

A trend of positive influence of the tested plant additives on the content of micro- and
macroelements in the production of cottage cheese and WBC from buffalo milk was
established.

Applied contributions

Technological schemes have been developed for the laboratory production of dairy
products from buffalo milk — cottage cheese and WBC, with different concentrations of three
types of seeds (tobacco, flax and hemp) and walnut kernels.

Tt has been shown that the technological processing of buffalo milk to cottage cheese
with the addition of tobacco, flax and hemp seeds, and walnut kernels in different
concentrations leads to the enrichment of the experimental batches of cottage cheese in fat, and
during the processing to WBC — to technological losses of fat.

A positive effect was found from the addition of different concentrations (1.0, 2.5 and
5.0%) of tobacco, flax and hemp seeds, and walnut kernels on the degree of maturity of the
produced batches of WBC from buffalo milk.

The resulting database can be used in future research related to the production of
functional foods based on buffalo milk and plant-based supplements from seeds and nuts.

VIII. Publication activity and quality assessment of scientific publications

In connection with the dissertation work, 3 scientific publications are presented, which
are printed in journals referenced and indexed in world-renowned databases with scientific
information (Scopus and Web of Science). In one publication, the author is the only one, on 1
pe. is first, and in 1 pc. — second author. The presented publications are from the period 2022-
2024. One of the publications is printed in the journal Bulgarian Journal of Agricultural
Science, falls in Q3 and has SJR=0.25. The other two publications are printed in the journal
Journal of Mountain Agriculture on the Balkans.

For the publications in connection with the dissertation, a completed report on the
fulfillment of the minimum national requirements, respectively those of the Agricultural
Academy, has been submitted, from which it is evident that they cover the necessary points set
out in the national requirements for the educational and scientific degree ,,doctor - 63.33
points were achieved out of the required 30 points.



The presented publications with data from the dissertation work, the results achieved in
the experiments conducted, the conclusions drawn and the contributions formulated give me
reason to believe that the scientific element of the ESD ,,doctor” has also been achieved.

IX. Critical remarks, questions and recommendations to the candidate

I have no significant comments or recommendations regarding the presented
dissertation work, since most of the suggestions for changes made during the preliminary
review of the dissertation project were taken into account by Asst. Prof. Kostadinova.

There are some technical omissions in the dissertation work, which relate to the
following: The abbreviations used in the text have not been standardized — the same
abbreviations are found in both Cyrillic and Latin. In tables 12, 13 and 14, concerning mineral
composition, there is no data on the produced cottage cheese with additives at a concentration
of 7%.

My recommendation is related to conclusions Ne 4 and 10, in which the second part of
the sentence is redundant, since if the technological process had not been carried out in
accordance with sanitary requirements, the experimental batches of cottage cheese and WBC
would not have met the requirements for safe food products, which would imply that errors
were made when conducting the experiments.

Although I expressed my opinion above regarding the contributions and the fact that
they need to be summarized and refined, here I would like to point out that contribution Ne 4
concerning the storage period cannot be considered a scientific contribution and, moreover, the
same is contained in the scientific and applied contributions Ne 1 and Ne 2. Also, scientific
contribution Ne § is rather identical to scientific and applied contribution Ne 3.

I also have the following questions: On what basis were the concentrations of the plant
additives selected in the production of the experimental batches of cottage cheese and WBC
from buffalo milk, and why are 4 concentrations studied in cottage cheese, and the 7%
concentration is omitted in cheese? Of the tested concentrations of the plant additives studied
in the production of the experimental batches of cottage cheese and WBC from buffalo milk,
which ones would you recommend to be used under production conditions?

CONCLUSION

The proposed dissertation is a scientific study in a current field, containing scientific,
scientifically-applied and applied contributions. Based on the various research methods applied
by the doctoral student, the correctly conducted experiments, the generalizations and
conclusions made, I believe that the presented dissertation meets the requirements of the Law
on the Development of the Academic Staff of the Republic of Bulgaria and the Regulations on
the Conditions and Procedure for Acquiring Scientific Degrees and for Holding Academic
Positions in the Agricultural Academy, which gives me reason to evaluate it positively.

Based on the above, I propose to award Assistant Professor Eli Stoyanova Kostadinova
the educational and scientific degree ,,doctor” in the field of higher education 5. Technical
Sciences, professional field 5.12 Food Technologies, scientific specialty ,,Technology of
Biologically Active Substances (incl. enzymes, hormones, proteins) “.

Date: 30.09.2025 PREPARED THE REVIEW: ..o
Stara Zagora (Prof. Gyurga Mi%va, DSc)
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