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Ha AMCEepTAlMOHEH TPyA 3a NOjyyaBaHe Ha oOpasoBarenHata M HayuHa CTENEH
JJoktop™ B ofnact Ha Bucuie oOpasoBaHue 5. TeXHHHYECKH HaYKH. npodecHORANHO
HanpasieHue 5.12 XpaHUTEIHH TEXHONOMHH, HAYYHA CNCUNAIHOCT «TEXHOIOI Ml HA MECHUTE

¥ puOHUTE MPOIYKTH

Tema n aBTOp HA AUCEPTANHOHHHUA TPYA: TexHoJ01HYHH MOAXOIH 32 onNpeieasine

B PEalHO BpeMe KauecTBOTO HA CYpPOBO MeCO W YABKABAHE CPOKA Ha XJATHIHO
cbXxpaHenue, pa3paboren or ac. Hukonaii Hanes IuMHTPOB, 32104€H J0KTOPAHT KbW
HUKXT-Copnsn

Usien na_mayanoro skypu: npod. a-p wx. Jdecucnas Kocraamnos baacs, VXT-

[noBAMB, Hay4Ha CNEUMANHOCT ,, TEXHOJIOrHs Ha NTHYETO MeCo U Aiuara, PyHKUUOHATHH

MECHHM ¥ pubHM NPOAYKTK", 3a10Be/ 3a Ha3HayasaHe Ha HOK NePJ| 05-185/05.08.2025 r.

[. Kpartko npeicTaBsHe HAa IOKTOPaHTA
Hukonait Hanes Jumutpos e poaes 8 rp. Unpnan na 05.04. 1983 r. Ilpes 2002 r. sapbpuiBa
cpenno obpazopande B COY ,Ileiio SBopos™ B rp. Yupnan. Ot 2011 1. 20 2015 r. ¢ cTyaenT
8 Coduiicku YausepcuteT .. Knnument OXpUACKK™ KbETO NOJy4aBa 0akaiaBbpcka CTENCH No
MonekynspHa OGuonorus. [Ipes toam 2020 r. ce aunnomupa ¢ oOpasoparesiHa ¢
kBanu(puUKauMoHHa cTeneH ,Maructbp™ no bUOXMMHUA OT ChblUMS YHUBEPCHTET. 3ano4sa
paGota B MHCTHTYTa No KpHoGHO:10rMs W XpanuTennu Texuonornn kbm CCA npes apryct
2018 r. kato Maaawy excnepT xumuk. Ot centemBpu 10 aekemspyu 2020 r. e crapiun ekcnepT
XMMUK, a OT jJekemspu 2020 r. ¢ HasHaueH 3a acucTeHT B MKXT, koato urbkHOCT 3aeMa 210
MOMEHTA. 3audcneH e B JOKTopauTypa 3afouHa ¢opma Ha oOyuenue kbM HMHucTuryTa no
KPUOBHOIOTHS M XpaHUTEeNHH TexHonorun cbe 3anosen NePJl 05-16/04.03.2021 r. na
IMpeacenatens na CCA, otumcnen e npe3 2025 r. (3anosen Ne P/105-99/28.04.2025 r.). Ac.
Hukonaii JINMUTPOR M3BbPLIBA aKTHBHA HAYHHO H3CNEA0BATENCKA ACHHOCT, CBUACTCICTBO 32
KOETO € y4acTHETO My B 7 Hay4HHM fposBH, 5 npoekta (0T KOUTO 3 UHAHCUpPAHH OT GHU).

KakTo M 13 HayuHu nyOnMKalni.

II. O6ma XapaKTepUCTHKA HA AHCEPTAHMSITA H aBTopedepaTa — 06em  CTPYKIYpa



[lpeacTaBeHMAT 3a pELEH3MpPaHE AUCEPTALUMOHEH TPyl € Hanucan Ha 154 crpaHdus.
cuabpxka 29 Tabavum U 19 burypn. Tol e cTpykTypupan NpaBUIIHO NO OTHOICHUE Ha
HEOOXOAUMUTE pasfeny 3a NoAoOeH BUA HayueH TPYA W BKmousa: BueeicHue. Jlurepatypen
o630p, Llen u 3anaum, Matepuan 1 meroau, Pesynratu m obebxkaane, Mssonu, [Npunocu.
Jluteparypa. B pnonbiHeHHE ca MpPEACTABEHH CNHUCHUM Ha NyO/NMKauMMTE BbLB Bpb3Ka C
AMCEPTALMATA, YYaCTH# B IPOEKTH, y4acTUs B HayUHH QOPYMH, KYPCOBE H CEMUHAPH.

B kpaTkoTo BbBeACHHE (2 CTP.) € NOCTABEH aKUCHT BHPXY HapacTBALLOTO MPHIOKEHHE HA
€CTECTBEHUTE aHTHOKCHAAHTH, W3BJACYEHH OT OWIKM M TNOAMPAaBKM M pa3pabOTBAHETO Ha
6uorionumepﬂu (UMK KaTO CPEJCTBO 332 HAMAJIABAHE HA HEATHBHUTC MPOMEHU B MECOTO 110
BpeMe Ha cbXpaHeHme. JlutepatypHusT 0030p € Hanucad Ha 46 CTpaHMuM W 3aBbpluBa ¢
0000UIEHHE, KOETO ICHO apryMeHTHpa HeoOXOAMMOCTTa OT NpOBENEHOTO U3cncaBaue. Llenta
Ha JMCEPTALIMOHHWS TPY/A W TNPOM3THHYALIMTE 3ala4du ca ACHO (opmyanpanu. Pasueibt
~Matépuan u meroau™ saema |3 crpaHMHUM M MOpenoCTaBs NOAPOOHO ONHCAHHE  HA
eKCrepUMEHTATHUA au3aiiH. [loayueHuTe pe3yaTaTh U TAXHOTO OOCHIKIAHE Ca U3JIOKEHU Ha
60 crpaHuuM, MpeCTaBAsSBAT CBLUECTBEH AN OT CTPYKTypata Ha JMCepTauusTa u
CBUJETENCTBAT 3a rojiemMus obeM excnepumeHTatHa pabora. Ha 0Oasza wa noayveHure
pe3yaTaty ca GopMyaupaHy BaXXHU U3BOAH U MPUHOCH.

ABTopedepaTbT € H3rOTBEH Ha ObArapckM W aHrNMHCKH, B 00eM 57 cTpaHuum, ¢
sKAtOueHH 25 Tabnuiy, 18 durypu u cHUIMKOB MaTtepuain. B aBTopedepara ACHO ¢a OTpaseHH
LEITa U 3a0a4MTe HA AUCEPTALMOHHHS TpY], NOJAYUEHHTE PE3YNTATH, NPOU3TUYALIUTE OT TAX

U3BOAH U MPHHOCH.

"HI.  AKTYalHOCT HA H3C/IEABAHHS npoGem

MecoTo ¢ Ba)eH KOMMOHEHT B 0anaHCHPAHOTO XpaHEHE Ha 4YOBEKa, MPEAOCTABALL
LEHHH HYTPHEHTH U OHOJIOTMYHO aKTUBHYW BeliecTBa. B nocsaenruTe roavnmn ce nabiuo1asa
MOBULIEH WHTEPEC KbM KOHCyMauusaTa Ha Oein meca (IIWJIEIIKO M 32€iIKO) BbR Bpb3Ka B
HApacTBAHETO Ha CTpPEMeXa Ha MoTPeOMTENUTE KbM 3[PABOCNOBHM MCCHHM TIPOIYKTH C
GnarofipuaTeH MaCTHOKMCE/NMHEH ChCTaB M BUCOKA 3APaBOCIOBHA CTOMHOCT. OTTYK. BCE 110-
rOfIIMO BHMMAaHHE CE€ HACOYBA KbM MW3CNEABAHE Ha HATYPaJHU KOMIIOHCHTH W TAXHOTO
WHTErpUpaHe B HOBUTE TEXHOJNOIMH 3a MAKCUMAHO 3ana3BaHe HA LUCHHMTC KadecTsaTa Ha
MECOTO, NpPH NpepaboTKa 1 B MPOUEC Ha ChXpaHeHHe. JIMCepTAUHOHHHUSAT TPy, pa3paboTeH o1
JoKTOpanT Hukonaih JIAMHUTPOB, KOATO C€ BMMCBa HANBLIHO B TC3M HOBW TEHACHUMHM Ha
u3C/e/ABaHKUS B XpaHHWTENHATa Hayka W TexHonorus. Toi noctaes Ha GOKyC 1pUAAraHeTo Ha

€CTECTBEHN AHTHOKCH/IAHTH, cnm,pfkamu ¢€ B nNnoANpaBKH H JjieyedHu pacTeHuAa [MpH



CbXPAHEHHETO Ha TWIEWKO M 3a€lIKO MECO, KaKTO W WHTETPUPAHETO WM B SAKWBHU
OunononuMepHu (UIMU MPUNOKEHH BbPXY MECOTO C LEN HM3CNCABAHC Ha [poOTHYALIMTE
NPOMEHH B UBETA, OKUCACHHETO HA TWTMEHTHTE, AMMNMAMTE W npoteunure. Tlpeasun
pa3riexiaHata npoGleMaTHKa, UEIHTE, 3aa4nTe 3a TAXHOTO M3MBIHEHHE. KOHTO CH MocTass
JAOKTOPaHTBT, FONICMUAT 00EM eKCnepuMeHTaHa paboTa, U3MOI3BAHNTE CHBPEMCIHU METOAH
HAa aHaJlM3 M CTaTUCTUuYeckaTta oOGpaboTKa, HaMpaBeHUTE 3aKIOYEHUs W (popMynupaHuTe

MPUHOCH CUHUTaM, Y€ NUCCPTALHOHHHUAT TPYA NPUTEIKAaBa BUCOKA CTENEH HA aKTYaJIHOCT.

IV. JluTepaTypHa OCBEAOMEHOCT H TEOPETHYHA IOAr0TOBKA HA KAHAHATA
CnucbKbT Ha NWTEpaTypata BKIOuBAa 342 W3TOYHMKA, OT KOUTO 4 Ha kupunuua v 181 ot
nocneguute 10 roauHu. B mo-ronsmara cu 4acT, IMTEPATYPHUTE U3TOYHMLM ca B 00,1aCTTa Ha
TEMAaTMKaTa Ha HayuHata paspaboTka. JIuTepaTypHHUST Nperaeca € CTPYKTypupan B 7 pasiena.
B Hero ca pasrneaaHu ChCTaBbT HA MECOTO M CTPYKTYpaTa Ha MYCKyJlHaTa ThKaH BbB BPb3Ka
ChC 3HAUEHHMETO 3a 3/IPABOCIOBHOTO XpaHeHe Ha 4YoBeka. HampaBeHo e noapodHO cpaBHeHHE
MEX/1Y UYEPBEHUTE U Gesin Meca v YOeOUTENHO ca U3TbKHATH NPEAMMCTBATA Ha NOCICAHUTE OT
rA€/Ha TOUKA HA TAXHATA XPaHMTENHa CTOWHOCT W 3APABOC/IOBHM KauecTBa. Pasrnepanu ca
OCHOBHHMTE KauyeCTBEHW MOKa3aTesid Ha MECOTO CBbP3aHU C MO-HATATBIIHHUTE Bb3MOKHOCTH 3a
ChXpaHEeHMe M TeXHoIorMuHa oOpaboTka. [llpeacTaBeHo B A€TaWIW € BJIMSAHWETO HA
CbXPAHEHUETO BbPXY NPOMEHHUTE B MECOTO C AKLICHT BbpPXY OKWCIWTECIHWUTE W3MEHEHWA B
JUNUAWTE W NPOTEMHUTE. 3HAYMTENHa 4acT OT JIMTEPATYPHUs Mpeiie]l ¢ MOCBETCHA Ha
€CTECTBEHUTE AHTHOKCHAAHTH OT pacTUTEeH Npou3xoA. T4 BKIIOYBA ONMUCAHKE HA MEXaHH3Ma
Ha NelCTBHE HAa aHTHOKCUJAHTUTE, NpUJaraHuTe AUPEKTHBH 3@ WU3MON3BAHECTO UM B MECHaTa
POMHULLIEHOCT, NOAPOOHA XapaKTEPUCTHKA HA HAH-M3MOJI3BAHMTE B MPAKTHUKATA PACTUTCIIHH
AHTUOKCUJIAHTH MU3BJCYEHU OT INOANPABKU M feqeGHN pacTeHusl, ¥ TAXHOTO 3HAUCHHUE TIPH
MECOTO M NPOAYKTUTE OT HEro. B nocneanu pasaen 10KTOPaHTbT HACOYBa BHHMAHHETO CH KbM
SAMBHUTE NOKPUTUSL M OMAKOBKM, KATo pasrjexjaa B JeTaiiu M3MON3BAHUTE  Ca
NPOK3BOACTBOTO UM CYPOBHUHM, IIOKPUTHUSATA NMPUJIAraHy B MECHATA NMPOMHULLNIECHOCT, AKTUBHUTE
MM KOMIMOHEHTH W BJMAHHMETO MM 32 3ara3BaHe Ha KAuyecTBOTO Ha Mecoro. llampaBeHusTt
AMTEpaTypeH nperjiea € A00bp arectar 3a OT/JIMYHaTa OCBEOMCHOCT M TeopeTuuiia
MOJArOTOBKA HA JOKTOPAHTa, KOATO NpOAMYaBa W B MPCACTABAHETO W AMCKYTHPAHETO Ha

MONYHYCHUTE PE3YNTATH.

V. MeToaH4yeH NOAX0A



OcHOBHATA UEA HA [MCEPTALMOHHUSA TPYA € HU3CNEABAHC HA TEXHOJOTMYHKM MOANOAM 32
crabuan3vpaHe Ha KauyeCTBOTO M YAb/JKABAHE HA CPOKA HA CbXPAHEHHE Ha MWJICWIKO M
3a€LIKO MeCO. 3a MOCTHIaHETO i, eKCnepuMeHTaiHaTa paboTa € Opranusupana B Apa erana.
[lpe3 nbpBUs €Tan ca NPOBEACHH M3CieABakus UEfIM MPOYYBAHE Ha edeKTa Ha TpeThpane
C pacTUTENHH EKCTPAaKTH BbPXY KaueCTBEHMTE XapaKTEPUCTUKH Ha MECOTO B MPOLEC Ha
cpXpanenue. [Toy4eHn ca BOJHM €KCTPaKTH OT OMIIKK - OOCHIIEK, PHIaH, KOTCLIKA CThAKA U
MallepKa, aHANW3UpaHa € TAXHATa aHTHOKCHIAHTHA aKTHBHOCT, C MONYYEHUTE EKCTPAKTH ¢
TpCTUpAHU MAJICHIKO W 3aculKo MeCO U €4 npocne/iIeHu NPOMEHUTE B NpoHEC Ha
HUCKOTEMIIEPATYPHO ChbXPaHEHHE.

[pe3 Bropus eTan ca pa3paboTeHH OWOAKTMBHM SAMBHM OMAKOBKK Ha (a3ata iia XMTO3aH B
KOMOWHAUMA C PACTUTEIHH aHTHOKCHJAHTH, W3BJICHEHH OT W3MON3BAHMTE HA IILPBHA €l1an
OWJIKHM K KOpa OT TuKea. M3ciieaBaHo ¢ BAUSHUETO HA SAMBHHTE ONAKOBKH BbPXY 1IPOMEHHTE
B Ka4yeCTBOTO Ha CypOBOTO MWJELIKO W 3aCLIKO MEecO MO BpeMe Ha cbXxpancuue. JloGpo
BIICUATIICHHE NpaBW OHArNEAABAHCTO HA eTanuTe Ha padoTa upe3 CXEMM 3a OTIE/IHWTE
€KCNEPUMEHTH, B KOMTO Ca MOCOYEHH NOAPOOHO MOAY4aBAHETO HAa NpPOOMTE, TAXHOTO
TPETUPAHE, PEXXUMUTE Ha CbXPAHEHHE M U3C/EABAHUTE NOKA3aTENN. AHAIMTHYHATA AEHHOC]
BK/IIOYBA KIACHYECKM M ChBpEMeHHHM MeToau o0e3neyaBalld HAJeXKAHWM  PE3YNTATH,
[MonyueHnTe pe3yarati ca 06paboTeHH ¢ KOPEKTHO 10A0paHH CTATUCTHYECKU NPOLEYPH Hia
codryepuus naket JMP Pro 17. ,

[pHAOKEHUAT METOAUUECKH NMOAXOA NPU U3MTHJAHEHHE KA NOCTABEHUTE 321aUH 3a MOCTHTaHE

Ha OCHOBHATa 1ea € [1paBUJIEH, KOETO MU 1aBa OCHOBAHUEC /1A 'O OUEHS MOJOKHTC/IHO,

VI. 3HauumocT H YOEAMTEIHOCT HA TONYHYCHHTE PE3YJTATH, HHTEPIPETANHH H
H3BOAH
MonyyeHute pe3ynTaTH KMMAT TONSMO 3HA4YEHME 3a 00/1acTTa Ha XpAHUTC/HHTE
TEXHONOTHUH, KATO MPEAOCTABAT HOBHM M KOHKPETHH JAHHM 34 BJIMAHWETO HA HATypanHH
AHTHOKCHAAHTH W SJMBHH OMAKOBKK BbLPXY NMPOMEHHUTE B KAYECTBEHHUTE XAPAKTCPHUCTHKHM Ha
6ecav Meca B MpoLEC Ha cbxpaHeHue. Te MOYMBAT HA METOJWYECKH NPABWIHO M3BCICHH
EKCNIEPUMEHTH, AHATMTHYHA ACHHOCT M3BbpLIEHA ¢ A0CTaTbueH Opok npolu, nipunarake Ha
CbBPEMEHHW METOAM M MojepHa anapatypa. Hutepnpertaunsra uMm ¢ 3aababoueHa w
“3BbLpLIEHa NpO(eCHOHANIHO, HANPaBEHa € ChIIOCTABKa C APYrH CbBPCMCHHH MOCTUIKEHUS B
o0nacTTa, KoeTo € n06bp aTecTaT 3a Hay4yHata [oJAroToBKara Ha jJIoKTopaHTa. OT noJjyueHuTe

pe3yaTaTi NpOU3THHAT 4 n3Bojaa, KOUTO ca LEHHH 3a HayKaTa v NpaKkTHKatd.



VII. [IIpuuOCH HA AHCEPTALHOHHHA TPYQ

B pesyaTaT Ha npoBeAeHaTa 3HaUMTENHA N0 0bem excnepuMeHTaiHa paboTa ca HanpaseHu
3HAUUMU HAYYHH IPHHOCH.
Jlokazana € eheKTUBHOCTTA Ha BOAHM €KCTPAKTH OT KOTEWIKA CTHOKA, PUIaH W OOCHNEK BBPXY
HAKOM TEXHOJOTMUYHM NapamMeTpyd M NPOMEHUTE HA MUOIIOOMHOBUTE (PaKLHK B NUIEIIKO W

3a€UIKO MECO N0 BpEME HA HUCKOTEMIIEPATYPHO ChbXPaHCHUE.

YCTaHOBEHO € BAHUSIHUETO HA ANWBHHU Cbl'lﬂMM H NMOKPUTHA, CAMOCTOATENIHO H/IK B KOMOUWHALMA.,
C CKCTpaKTH Ha pO3MapUH HAH Kopa OT TUKBA BbPXY TCXHOAOMHHHHUTE CBOWCTBA U
OKHCAUTEAHUTC HUIMCHCHWA B MUOTJIOOMHOBHUTE, JIMMIWIHUTE K [IPOTEHHUTC d)pal(unn B
MUJICLIKO H 3aClIKO MECO. nOﬂy‘{CHldTe pe3yaratd Morat Jja Obaa M3N0A3BAHM 3a MO-
HaTaThillHU ONTHUMHU3AUHHU HA KoMOWHalUK MEXAY AANUBH MOKPUTHUA W OMONOrHYHO AKTUBHU

KOMIMOHCHTH.

B Hay4YHO-MIPHUNOXHO OTHOWCHHE € N0Ka3aHa AaHTHOKCHAAHTHATa AKTUBHOCT HAa BOAHH
CKCTpaKTy OT pUraH, KOTEUIKa CThIKA H OOCHIEK, KaKTO U Ha alKOXOQJHHM CSKCTPAKTH OT

PO3MapHH W KOpa Ha THKBA.

YcTaHoBEHO €, Y€ BOAHHM CKCTPaKTH OT KOTCLIKA CTbIIKa, pPHUIraH H OOCHIIEK, B 3aBUCMMOCT OT
HHCKOTCMIIEPATYPHOTO CBXPAHCHHUE, MNPOMEHAT HAKOH TEXHOJOTHYHH XapaKTCPUCTHUKH H
OKHCJIEHHETO Ha MUOIIOOWHA, THIUAUTE U NPOTECHHUTE B NMUJICHIKO MECO OT I'bPIU H 6)/T'~IC H

3aeLKO Meco oT ¢uite, naeiuka u OyTye.

JlokasaHo e, ue 9AMBHH HIMM HA OCHOBATA HA XMTO3aH, CAMOCTOATENHO MM B KOMOMHALINS €
pO3MapHMH WM €KCTPAKT OT KOpa Ha THUKBA MOBJIMABA BbPXY HAKOM TEXHOJNOTHYHU KAYECTBa.
UBETOBUTE MPOMEHH, 0Opa3yBaHeTO Ha PEeAOKCHOPMUTE HA MHOMIOOMHA M OKHCJIEHUETO Ha
NMUMHAATE 1 NPOTEMHUTE B MUNIELIKO MECO OT MbPAM H OyTUe, KaKTO M B 3a€LIKO MECO OT Puie

1 OyTue, MPU CbXPAHEHWE NPHU CPEAHOTEMIEPATYPHH H HUHCKOTEMNEPATYPHH PEKHMA.

VIII. OueHka Ha Ka4eCTBOTO HA HAYYHHTE NYOJMKANHMH, OTPA3ABALLM PE3yITATHTE B
ANCEPTANHATA
BbB Bpb3Ka C AMCEPTALMOHHHA TPYA ca MpeicTaBeHH 4 nyO/iMKauuu, B TpH OT KOWTO
AOKTOPAHTHT € BOAEW] aBTOp. BCHUKM MyGauKalMu ca BKIOYEHH B W3jaHus, pedepHpanu H
WHAeKcupaHy B ceeToBHUTE 6a3n naHuK Web of Science n Scopus. ®dopMupanusT Opoi To4Ku

OT NyOJMKAlUMKTE BBB BPb3Ka ¢ AucepTauuoHHus Tpya € 31.70 T.. npu Heobxomumu 30 1.



KOETO YAOBIACTBOpPSiBa U3UCKBAHHATA 334 l'ipl/llI06PIBaH€ wa OHC »AOKTOp™ B ]TpO(bt‘.‘CPIOHaJ'IHO

HafnpasfaeHue 5.12 XpaHUTENIHH TEXOJIOTHU.

IX. Kpurnuau Ge1eskkH, BLIIPOCH U NPEHOPBKH KbM KaHIHAATA

KananaatsT ce € cboOpasun ¢ NO-roNfimMaTa 4acT OT HANPABEHHTE 3a0C/ICHKH MO BpEME Ha
NPEABApUTENHOTO PA3rIeXJaHe Ha AWCEPTALMOHHMA TPYA M ¢ HaNpaBui HEoOXoAUMHTE
kopekuuH. OCTaBa HEM3ACHEH BBIPOCHT 3aL0 HE € NPEABUAEH U [TPOBEAEH MHKPOOGHONOFHUEH
aHa/IM3 Karo 4acT OT CTPYKTypata Ha CKCNEPUMCEHTHTC, KOUTO 4a BHECE JAOMBIHUTEIHA
nHdopMalns ¥ MOTBLPXKACHHE 33 M3MCHEHUATA B KaueCTBOTO HAa MECOTO NMOA JEHCTBUC Ha
NOKPUTHATA v PunmuTe. 3a0eNf3aHu ca U HAKOW TEXHMYECKW IPEILIKM, HANP. B NPUHOCHTE €

Ka3aHO METAHOJIEH eKCTPAKT, BMECTO ETAHOJEH, IMTEPATYPEH W3TOYHHK 85 € HenbIieH.

3AKJIOYEHUE

B13 OCHOBa Ha MPUIOKEHHTE OT JOKTOPAHTA Pa3jIM4HM METOAM Ha u3Cae/BaHe.
NPaBUIIHO H3BEACHUTE CKCNEPUMEHTH, HANpaBEHUTE 0000WIEeH|sT W H3BOAM CUMTAM. HE
MpeACTABEHHAT JUCEPTALMOHEH TPy OTropaps Ha u3nckeanusta Ha 3PACPB n lNpasunnuka
3a YCNOBMATA K peAa 3a NPHAOOHMBAHE Ha HAyYHW CTENEHU W 33 3aeMaHe Ha aKaaeMHuHH
anwxuaoctd B CCA.

ToBa MM JaBa OCHOBaHWE [a OUCHS [OJOKMTEIHO AMCEPTALMOHHMA Tpya W ja
npeajsoxa aa ce npuchbau Ha ac. Hukonaii Hawes Jlumutpor ofpasoBatenHara v Hayuha
crened ,Jloktop” B obsacT Ha Buclue obpa3oBaHue 5. TexHU4ECKW HayKHW, NPOPCCHOHANHO
HanpasyicHue 5.12 XpaHUTETHH TEXHOIOIMH, HAY4YHa CNEeLMaTHOCT . TEXHOAOrHs Ha MECHHUTE

C/

¥ puOHUTE NPOTYKTU™.

Jara: 23.09.2025 r. U3IOTBHUJ PEUEH3HUSITA:

/npo. A-p ecucas bancs/


S.Nikolova
Rectangle


REVIEW
of a dissertation thesis for obtaining the educational and scientific degree "PhD"
in the field of higher education 5. Technical Sciences. professional field 5.12 Food

Technologies. scientific specialty "Technology of meat and fish products”

Topic_and author of the dissertation thesis: Technological approaches for

real-time determination of raw meat quality and extension of refrigerated storage
life, developed by Assist. Nikolay Nanev Dimitrov, part-time PhD student at ICFT-
Sofia

Member of the scientific jury: Prof. Dr. Eng. Desislav Kostadinov Balev, UFT-
Plovdiv, scientific specialty "Technology of poultry meat and eggs, Functional meat and

fish products", appointment order No RD 05-185/05.08.2025

I.  Brief presentation of the PhD candidate
Nikolay Nanev Dimitrov was born in Chirpan on 05.04.1983. In 2002, he graduatéd from
secondary education at “*Peyo Yavorov” High School in Chirpan. From 2011 to 20135. he
was a student at Sofia University "St. Kliment Ohridski" where he obtained a Bachelor's
degree in Molecular Biology. In July 2020, he graduated with a Master’s degree in
Biochemistry from the same university. He began working at the Institute of Cryobiology
and Food Technologies at the Agricultural Academy in August 2018 as a junior expert
chemist. From September to December 2020, he was a senior expert chemist, and since
December 2020 he has been appointed as an assistant at ICHT, a position he holds to this
day. He was enrolled as a part-time PhD student at the Institute of Cryobiology and Food
Technologies with Order No RD 05-16/04.03.2021 of the President of the Agricultural
Academy. and was discharged in 2025 (Order No RD 05-99/28.04.2025). Assist. Nikolay
Dimitrov carries out active scientific research. evidenced by his participation in 7
scientific cvents. 5 projects (3 of which funded by NSF), as well as 13 scientific

publications.



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

The dissertation submitted for review consists of 154 pages, containing 29 tables
and 19 figures. It is properly structured according to the required sections for such type of
scientific work and includes: Introduction, Literature Review, Aim and Tasks, Materials
and Methods, Results and Discussion, Conclusions, Contributions. References. In
addition, lists of publications related to the dissertation, project participations. scientific
forum participations, courses and seminars are presented.

The short introduction (2 pages) emphasizes the growing application of natural
antioxidants extracted from herbs and spices and the development of biopolymer films as
a means of reducing negative changes in meat during storage. The literature review spans
46 pages and ends with a summary that clearly argues the necessity of the conducted
research. The aim of the dissertation and the resulting tasks are clearly formulated. The
"Materials and Methods" section takes up 13 pages and provides a detailed description of
the experimental design. The obtained results and their discussion are presented on 60
pages, which form a substantial part of the dissertation structure and demonstrate the
large volume of experimental work. Based on the obtained results, important conclusions
and contributions are formulated.

The abstract is prepared in Bulgarian and English, 57 pages long. including 25
tables, 18 figures, and photographic material. The abstract clearly reflects the aim and
tasks of the dissertation. the obtained results, and the conclusions and contributions

derived from them.

III.  Relevance of the research problem

Meat is an important component of a balanced human diet. providing valuable
nutrients and bioactive compounds. In recent years. there has been increasing interest in
the consumption of white meats (chicken and rabbit) due to the growing demand of
consumers for healthy meat products with favorable fatty acid composition and high
nutritional value. Hence, increasing attention is being directed towards investigating
natural components and their intcgration into new technologies to maximally preserve the

valuable qualities of meat during processing and storage. The dissertation developed by



PhD student Nikolay Dimitrov fully fits into these new research trends in food science
and technology. It focuses on the application of natural antioxidants contained in spices
and medicinal plants in the storage of chicken and rabbit meat, as well as their integration
into edible biopolymer films applied to meat, in order to study changes in color. pigment
oxidation. lipids. and proteins. Given the research problem, the aims and tasks set by the
PhD candidate, the large volume of experimental work, the applied modern methods of
analysis and statistical processing, the conclusions drawn. and the formulated

contributions, I consider that the dissertation has a high degree of relevance.

IV. Literature awareness and theoretical preparation of the candidate
The reference list includes 342 sources, 4 of which are in Cyrillic and 181 from the last
10 years. Most of the literature sources are in the field of the research topic. The literature
review is structured in 7 sections. It examines the composition of meat and the structure
of muscle tissue in relation to the importance for healthy human nutrition. A detailed
comparison between red and white meats is made. convincingly highlighting the
advantages of the latter in terms of nutritional value and health qualities. The main
quality indicators of meat related to further storage and technological processing are
considered. The influence of storage on meat changes is presented in detail. with
emphasis on oxidative changes in lipids and proteins. A significant part of the review is
devoted to natural antioxidants of plant origin. It includes a description of the mechanism
of action of antioxidants, the applicable directives for their usc in the meat industry. a
detailed characterization of the most commonly used plant antioxidants extracted from
spices and medicinal plants, and their importance for meat and meat products. In the final
section, the PhD candidate focuses on edible coatings and packaging. considering in
detail the raw materials used for their production. the coatings applied in the meat
industry, their active components, and their impact on preserving meat quality. The
literature review is a good testament to the excellent awareness and theoretical
preparation of the PhD candidate. which is also evident in the presentation and discussion

of the obtained results.

V.  Methodological approach



The main goal of the dissertation is to investigate technological approaches for stabilizing
quality and extending the storage life of chicken and rabbit meat. To achieve this. the
experimental work was organized in two stages. In the first stage, studies were conducted
to examine the effect of treatment with plant extracts on the quality characteristics of
meat during storage. Aqueous extracts of herbs — basil. oregano. cat’s claw, and thyme —
were obtained. their antioxidant activity analyzed. chicken and rabbit meat were treated
with the obtained extracts, and the changes during low-temperature storage were
monitored.

In the second stage, bioactive edible coatings based on chitosan in combination with plant
antioxidants extracted from the herbs used in the first stage and pumpkin peel were
developed. The influence of the edible coatings on the changes in the quality of raw
chicken and rabbit meat during storage was studied. A good impression is made by the
visualization of the experimental stages through schemes for the separate experiments.
where details of sample preparation, treatment, storage regimes. and studied indicators
are presented. The analytical work included classical and modern methods ensuring
reliable results. The obtained results were processed with appropriately selected statistical
procedures using JMP Pro 17 software.

The applied methodological approach in performing the set tasks to achieve the main

goal is correct, which gives me grounds to evaluate it positively.

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

The obtained results are of great importance for the field of food technologies, as
they provide new and concrete data on the effect of natural antioxidants and edible
coatings on changes in the quality characteristics of white meats during storage. They are
based on methodologically correctly conducted experiments, analytical work carried out
with a sufficient number of samples, application of modern methods and advanced
equipment. Their interpretation is profound and professional, with a comparison made to
other contemporary achievements in the field, which is a good testament to the scientific
preparation of the PhD candidate. From the obtained results, 4 conclusions are derived.

which are valuable for science and practice.



VII.  Contributions of the dissertation thesis

As a result of the significant volume of experimental work. important scientific
contributions were made.
The effectiveness of aqueous extracts of cat’s claw, oregano. and basil on some
technological parameters and changes in myoglobin fractions in chicken and rabbit meat

during low-temperature storage has been proven.

The influence of edible films and coatings, alone or in combination, with rosemary or
pumpkin peel extracts on technological properties and oxidative changes in myoglobin.
lipid, and protein fractions in chicken and rabbit meat has been established. The obtained
results can be used for further optimization of combinations between edible coatings and

biologically active components.

From a scientific-applied perspective, the antioxidant activity of aqueous extracts of
oregano, cat’s claw, and basil, as well as alcoholic extracts of rosemary and pumpkin

peel, has been demonstrated.

It has been established that aqueous extracts of cat’s claw, oregano, and basil, depending
on low-temperature storage, alter some technological characteristics and oxidation of
myoglobin, lipids, and proteins in chicken breast and thigh meat. as well as rabbit fillet.

shoulder, and thigh meat.

It has been proven that edible chitosan-based films. alone or in combination with
rosemary or pumpkin peel extract, affect some technological qualities, color changes.
formation of redox forms of myoglobin, and oxidation of lipids and proteins in chicken
breast and thigh meat, as well as rabbit fillet and thigh meat, during medium- and low-

temperature storage regimes.

VI1iI.  Evaluation of the quality of scientific publications reflecting the

results of the dissertation



In connection with the dissertation, 4 publications have been presented, in three of
which the PhD candidate is the lead author. All publications are included in journals
indexed in the global databases Web of Science and Scopus. The number of points
formed from the publications in connection with the dissertation is 31.70 points, with 30
points required, which meets the requirements for obtaining the PhD degree in

professional field 5.12 Food Technologies.

IX. Critical notes, questions, and recommendations to the candidate

The candidate has complied with most of the comments made during the
preliminary review of the dissertation and has made the necessary corrections. The
question remains unanswered as to why a microbiological analysis was not planned and
conducted as part of the experiments, which would have provided additional information
and confirmation regarding the changes in meat quality under the influence of the
coatings and films. Some technical errors were also noticed. e.g.. in the contributions, it is
stated "methanol extract” instead of "ethanol extract”". and referencc source 85 is

incomplete.

CONCLUSION

Based on the various research methods applied by the PhD candidate, the properly
conducted experiments, the summaries and conclusions made, 1 consider that the
presented dissertation meets the requirements of the Law on the Development of
Academic Staff in the Republic of Bulgaria and the Regulations for the conditions and
procedure for acquiring scientific degrees and holding academic positions in the
Agricultural Academy.

This gives me grounds to positively evaluate the dissertation and propose that
Assist. Nikolay Nanev Dimitrov be awarded the educational and scientific degree "PhD"
in the field of higher education 5. Technical Sciences, professional field 5.12 Food

Technologies, scientific specialty "Technology of meat and fish products”.
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