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PEIEH3USI

BbLPXY AMCEPTAUMOHEH TPY/ 32 NPHI0OMBAHE HA HAYYHA CTENEH »A0KTOp HA HAYKHTE"
00JacT Ha Bucwie oOpasosanue 5. TexHuuecku HAYKH, NpodeCHOHATHO HANPABJIEHHE
5.12. XpaHUTe/THU TeXHOI0THH, Hay4YHa COEeHAJIHOCT ,, TeXHOJI0rusl Ha GMOJIOrHYHO

AKTHBHHTE BeLeCTBA (BKJI. eH3HMH, XOPMOHH, O€ATHYMHH)*

Tema u aBTOp HA ANCEPTALMOHHUS TPYA:

»Peanuzupane na 6ezotnannu rexuonoruu B XPaHUTEJIHO-BKYCOBaTa NPOMMLLICHOCT, Ype3
ONON30TBOPABAHE HA PACTUTENHHW OTNAABLM 3a NOJyvYaBaHe HA PYHKIMOHATIHU XJ1eOHU U
ClaaKapcKu uzaenus™ ot gou. a-p uHx. ['bope Hakos

Yien Ha HayuyHoTO KypH: npod. atH Llonka Mpanosa ['opxesbproba, ot YHuBepcurer
»pod. a-p Acen 3natapos® - Byprac, Hayuna cnecnantoct ,, TEXHONOMMS HAa GHOIOrMUHO
aKTHBHUTE BeLUECTBA (BKJ. €H3MMH, XOPMOHH, GEATbUMHM)®, 3anoBes Ha [Tpencenarens na
Cenckocronancka Akanemus — PJT 05-168/28. 06. 2024 .

1. KpaTKO NPCACTAaBAHE HA JHCEPTAHTA:

Hou. n-p unx. I'bope HakoB 3aBbpuiBa Bucuie obpasopanue, OKC ,bakanaebp®“ B
Yuusepcurer CB. Knument Oxpuacku, TeXHONOrMYHO-TEXHUUECKH dakynTer, cneyuansHocT
»XPaHHTENHU TEXHONOTUU U GUOTEXHOIOMUHU®, rp. Benec, Cesepna Makenonus npes 2013 r.
OKC "Maructbp" 3abpuiBa B Pycenckus Yuupepcurer ,,Anren KuHues®, puaunan Pasrpan,
crneuranHoct ,, DdapMaleBTUUHN U XPAHUTETHU OHOTEXHONOrHU® npe3 2016 r. IIpe3s 2019 r.
alluTaBa auceprauns Ha tema ,M3cnensaHe Ha HUCKOMONEKYIHM GUOMIOTHUHO aKTHBHM
BELLECTBA BbB (PYHKUMOHATHN GUCKBUTH B YHUBEPCUTET »npod. n-p A. 3narapos, Byprac.

Tpynosusr crax na unxk. I'bope Hakos 3anousa cnen nonmyuasane Ha OakanaBbpcka
creneH kato oneparop B Pennex ®apm, [1pon3poactso Ha papmaLeBTHUHK JIEKapcTBa, Ip.
Cronne, Cesepna Makenonuns, B npogbikenue Ha 2 roaumu. Cren 3aBbpLIBAHE Ha
MarucTbpcKata cTefeH B buarapus, Toii 3aema nocnen0BaTenHo HIAKOJIKO akageMUYHHN 3BAHUS
B pEIMLIA YHUBEPCUTETH U €IMH UHCTUTYT KAaKTO CJeaBa:

- ot 2015-2020r. acucreHT B PyceHcku Yuupepcuter ,Anreq KbHues®, dunnan
Pasrpan;

- 072020 10 2022 r. rnaBeH acHCTEHT, XOHOPYBaH npenojarares B CbUMA YHUBEPCUTET
v B Texunuecku YHuBepcuter, hunnan rp. Causen:

- o1 2021 no 2022 r. e riaBeH acucTeHT B MHCTUTYTA 110 KpUOOHOIOrUsl U XpaHHUTESHH
TexHosoruu, Codus;

- 012022 r. 10 AHec € noueHT kbM TexHuuecku YHUBEPCHTET, (bunnan rp. Cnusen, Kkato
CBLIEBPEMEHHO € XOHOpYBaH npenoaasares B TeXHONOrMYeH-TEXHUUECKH (aKynTerT,
rp. Benec, Cepepna Makenonus.

Ouwe cnen nonyuaBane Ha GakanaBbpckaTa CTeNeH, HHK. I'bope HakoB o6Gorarsisa ceoute

3HaHUA KaTo 3aBbpLUBA ABA CeMMHapa — Menumkbp no HACCP cucrema u Mexaynapoaen
OAMTOp 3a OLEHKA Ha 3/1paBeTO W 6e30NacHOCTTa Ha Tpya.




CbILIHOCTTA Ha JuCepTauMOHHMS Tpyn, Herosara wen, NOCTaBEHUTE 3ajauy, MaTtepuanuTe u
METOAMTE Ha paGora, NOJAYyUYEHUTE ONUTHY pesyararu, Tiaxuara NUCKYCHs, u3BoauTe 1
TIPUHOCUTE OT AucepTauusTa. Bimouen e u cnucui Ha nmybinuKaumuTe, Kouto OTpassiBaT
nonynspusupanero ya Nony4eHuTe pesynrary.

3. AKTyanHocT Ha npootJema

AOMATeHH, rpO3NOBH U  26baKoBY COKOBE W miopeta. Mscnepsanusta 3a onpenensHe ua
kauecTsara Ha Gpawnata ot 56b1KkoRy KOpH, 10MaTenu u rpozaosu NPECOBKM U okazBaHeTo
Ha TAXHaTa noreHyuanna BB3MOMKHOCT na 6baaT Broskeny 3a IPOM3BOACTBO Ha XJeGHU u

CHa}lKapCKM uaenusa e €1Ha y6eﬂmenﬂa Hay4yHa pazpa60ﬂ<a B TOBa AKTYaJIHO Hay4yHo
HanpasJieHue.

Ha QyHKUMOHaTHK XpaHu.  Jlutepatypuust 0630p BKJIOYBa BBIIPOCH KOHKPETHO 3acsraiu
TeMaThKaTa Ha aMcepTaLMoHHug TPYA 1 NoKasea, ye AMCEPTaHTLT Mma Aodpa nuTepatypHa
OCBEIOMEHOCT M TeopeTHyna fioaroroska. Tloapo6uo ca pasrnenann  Bbnpocute 3




noJyyaBaHe Ha (yHKUMOHAIHK KpeKepH, GUCKBUTH 1 KeKe. Pa3fensT 3aBbpluBa ¢ 06001weHme
¥ U3BOJIM, KBAETO CC AaKLUECHTHPA KaKBO € HANPaBEHO M KaKBO NPE/CTON Ja CE U3ITbJIHHU C OrJIe]
M0Jly4aBaHC Ha HOBU NaHHHW M OCBILECTBABAHE LieaTa Ha M3caeaBaHeTo. OueBUHO €, ue He ca
AOCTaTBYHO MNPOYYEHH BB3IMOXKHOCTHUTE 3a BjlaraHe Ha OpallHa OT BTOPUYHH TNPOAYKTH
OTAeNeHH Npyu obpaboTkara Ha JoMaTH, AOBIKK U rPo3e B XJIEOHM W CNAJKAPCKH M3LENHsl.
Jluncear naHHW OTHOCHO BJMAHMETO Ha 100ABEHHTE KOJMUECTBA OT M3CNEABAHUTE GpaluHa
BbPXY XpaHWTENHATa CTONHOCT, aHTHOKCH/IAHTHATA AKTUBHOCT W KaueCTBOTO Ha MOJIyYEHUTE
XnieOHU 1 cnanKkapeky n3nenus. OcBeH TOBa, ON0JI30TBOPABAHETO HA T€3H BTOPUUHM NPOAYKTH,
Haniara 1a ce pa3paboTsT HOBH TEXHOOMHH 3a POU3BOACTBOTO Ha Te3H H3AeuA. Te3u H3BOaH
NO3BOJIABAT HA AMCEPTAHTHT NPABMJIHO Aa HGOPMYJIMpa LeTa U NPOU3THUALLMTE OT HEsl 3a1auu.

5. MeToanuyen noaxos

3a pa3pabOTBaHETO HA AMCEPTALMOHHHS TPY/ € NPUIOKEH 106BP METOANUEH MOAXO.
W3non3pannTe METOAMKM Cca MpaBWAHO NOAGPAHM, MOAPOOHO OMMCAHM, UMTUPAHU ca
CBOTBETHUTE JIMTEPATYPHHU M3TOUHUUM. M3MON3BaHM ca U3MUTAHKU CTAHIAPTHU METOAMKH 3a
M3CNENBAHC HAa KOMMO3MTHHMA CbCTAaB Ha OpaluHaTta OT W3CAEABAHUTE BTOPUUYHU MPOLYKTH.
CbBceM NpaBUIHO B HAYAIOTO € W3CJIEIBAHO MHEHHETO Ha norpedurenu ot P. bvarapus, P.
Xbpearus, P. Cesepna Makenonust n BocHa u XepueroBuHa OTHOCHO YNpaBJIEHUETO H
OMOJ30TBOPSBAHETO  HAa  OTMAAbUM  OT  XPAaHWTENHO-BKYCOBATa  MPOMMILIEHOCT M
MPOM3BOACTBOTO HA (YHKLUMOHANHW XpaHWUTeJIHM TNpoayKTH. Hanuue e moruuecka
N10CAeN0BATETHOCT HA W3MOM3BAHNTE METOMKHU: MOjyuaBaHe Ha OpallHa oT S0bIKOBH KOPH,
AOMAT€HH W TpO3LOBM TPECOBKM, M3C/IEABAHE Ha TEXHUS CbCTAB M XpaHWUTEJHATA W
AHTMOKCHJAHTHA CTOHHOCT, BKJIFOYBAHETO MM 32 NPOHU3BOICTBO HA KPEKEPH, OUCKBUTHU M KEKC.
OcoGeHo no0bp MOAXON € MpuilaraHeTo Ha MaTeMaTH4YeH MOoJeNl 3a onpeneasHe Ha
ONTHMATHOTO KOJIM4ECTBO OpalliHO 100aBEHO KbM ChCTaBa Ha KPEKEPUTE, GUCKBUTHTE M KEKCa.
Hakpas ca npeanosxeHn HOBH TEXHONOIMH 3a NPOW3BOACTBOTO Ha Te3W M3AEANS.
[peacTaBeHUST METOAMUHHAT NMOAXOA YOEAUTENHO NOKA3BA, Ye MOCTABEHMTE LU U 3a4a4u
e ObAaT KOPEKTHO M3MbJHEHH. Beuuku ananusu ca nposeaeHu TPUKPATHO U € MPUJIOKEH

CTaTUCTHYCCKU aHajiu3, 4pe3 KOHTO ce YAOCTOBEPpsABA TOUHOCTTA M KOPEKTHOCTTA Ha
[NIPOBEACHUTE N3CCABAHUS.

6. 3HaYMMOCT M YOEANTETHOCT HA NOJIyYeHUTE Pe3y ITATH, HANPABEHATA MHTepNpeTanus
H U3BOIH

[locraBenara Len Ha 1MCepPTALMOHHHMSAT TPy, @ MMEHHO ,,Peann3upane Ha Ge30TnagHu
TEXHOJIOTHH B XPaHMTE/HO-BKYCOBATa MPOMMLIIEHOCT Upe3 W3MOJ3BaHE HAa PacTHUTENHHTE
oTnaanbuM 3a nojryyapaHe Ha Goratu ¢ 6HOHOFH‘{HO-aKTMBHI/I BCUICCTBA 6pauma 141
BKJIIOYBAHETO MM 32 H3rOTBSIHE HA (yHKLMOHANHU XJIEOHM U CNafKapCKK W3AETUA® € HAbJIHO
u3NbiHeHa. TlonyyeHW ca 3HAYUMM PE3YNTAaTH, KOWUTO ca M3TBIAKYBAHH 3aabiGOYEHO.
Hanpasena e amunorpadcka xapakrepucTiika v oleHka Ha aida-aMuia3HaTa akKTMBHOCT Ha
MIIEHUYEHOTO OpallHO W Ha 100aBeHH KbM Hero GpalliHa OT M3C/IEeNBAHMTE BTOPUUHM
NpoayKTH. OUEHEHA € XPaHNTENHATa CTOHHOCT M AHTHOKCHIaHTHATA AKTHBHOCT Ha OpallHaTa
OT AOMAaTeHH KOpH, AGBJIKOBU W TPO3LOBU MPECOBKM B CPABHEHHE C TE3W HA MILEHWUYEHOTO
Opawno. HenpekbcHaToTO cpaBHsABaHE Ha XapaKTEPUCTHKMTE HA MUIEHUUYEHOTO GpALLHO, ¢
OpaluHaTa Ha BTOPHUHWTE NPOAYKTH M HA TEXHUTE CMECH € MHOIO yOeaMTeNeH NOAXO/, Thil
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Karo ce M3rpaxaa peajHa MpeAcTaBa 3a NPEAMMCTBA M HEAOCTATbLUM OT J0OABAHETO Ha
OpaiuHaTa OT BTOPUYHHTE NMPOAYKTH KbM MLLIEHHYEHOTO BpaLiHo. [lonyuenute pesynratu ot
AHAM3NTE 33 ONPEAENAHE HAa OWONOIMYHO AKTMBHWTE BEIUECTBA ChAbPKALUM CE BbB
BTOPMUYHHMTE NMPOAYKTH — AOBJIKOBU KOPH, JOMATEHH W TPO3NOBM IPECOBKH, YOEAUTENTHO
MOKa3BaT CMUCHIA U MOJE3HOCTTA OT 106aBAHETO Ha OpalliHAaTa OT BTOPUYHMTE MPOILYKTH.
MHoro BaxkHa oil€HKa € HaMHPAHEeTO Ha ONTMMATHOTO KOJIMYECTBO Ha 106ABEHOTO Opauino.
JMCEPTaHTBT € pelln TO3M BBIPOC Ype3 MpHaraHe Ha MaTeMAaTHYECKH MOJEN U3BEeH Ha
6azara Ha 0k0.10 40 U3CNENBAHH MOKA3ATENIN HA XPAHUTENHNTE U3AEUA MOMYYEHH OT CMECEHH
OpauHa. 3HauuTenHusT Gpoil nokasatenu YOeMTeNHO MOKa3Ba JOCTOBEPHOCTTA H
KOPEKTHOCTTa HA ONpEAeIeHaTa CTORHOCT 33 ONTHMAHO KOJIMYECTBO Ha 106aBEHOTO GpatlHO
OT BTOPMYHM NPOAYKTH. HanpaBeHa e KOMMETEHTHA MHTEPNpeTaurs Ha MOJIyYCHHUTE
pesyaTaT, KOETO nokassa Ao0para TEOPETHYHA MOArOTOBKA Ha AucepTaHTa. M3noxeHuTe
U3BOLM HAMBJIHO CHOTBETCTBAT HA MOCTABEHHUTE 3aa4M W NMPABUIIHO OTPa3sBaT U3BbpLIEHATA
pabota npeacTapena B pazaesna pe3ynTatv M 06CHKAAHE.

7. IIpMHOCH HA TNCEPTANMOHHHUS TPy

[Ipuemam nmpuHOCHTE MpeicTaBeHu B AMCEPTALUOHHMS TpYA Ha Kanauaarta. Te ca
MpPEACTABEHN B CTErHAT BM/ M HOCAT MHOIO MH(OPMaLHU.

3a MbpBM NBT ca M3CHNEABAHM MNPOLECHTE Ha OMOJI30TBOPSIBAHE HA pPACTUTEJIHH
OTMaAbLUK, NOJYy4EHH NPH NpepaboTKaTa Ha AOMaTH, IGLIKH U IPO3JIE M ca NOJIYYEeHH TPU BUJA
GyHKLMOHANHY X1E0HM W ClaAKApCKK H3AEHS.

CunTtam, ue NPUHOCUTE ca OT TEOPETHUHO TEOPETUUHO-NPHUITONKHO €CTECTBO U MOTAT
Jia ce 0000WISIT KAKTO clie/1Ba:

Hayunu npuHocu:

1. Onpenenero e oNTUMaNHOTO KOMMYECTBO A06ABEHO GPALIHO OT JOMATEHHM NPECOBKY B
KPEKEPH, OT OPALLHO OT AOBJAKOBH KOPH B GHCKBMTH M GpallHO OT rpo3a0BHM NPECOBKU B KEKC
Bb3 OCHOBA Ha 0a3a eKCNEPMMEHTAIHH 1aHHW W U3BEK/aHE HA MaTeMaTHueH MOJIeN.

2. OueHeHH ca KOJNMYECTBEHMTE M KaueCTBEHM XapaKTePUCTUKKW KaKTO Ha OpaluHara OT
AOMAaTeHH W TpO3NOBM TPECOBKH W AOBIKOBH KOPH, Taka W Ha MOJYYEHHTE HOBH
(byHKUMOHANHU n3aenusa (Kpekepu, GUCKBUTH 1 KEKCOBE).

3. YcranoBeHo e, ue 106aBeHuTE OpalliHa OT BTOPUYHH NPOAYKTH KbM MIIEHUYEHOTO OpalIHO
NOBULIABAT TEMNEpaTypaTa Ha KJeidcTepu3alus Ha HULLEeCTeTO.

Hayuno-npunoxuu npunocu:

1. Jlokasana € BUCOKa XpaHUTENHA CTOHHOCT M aHTHOKCHIAHTHA aKTHBHOCT Ha OpaiwiHara oT
AOMATEHW W TpO300BH NPECOBKH W AOBJIKOBM KOPU M TAXHATA NPUrOAHOCT KAaToO LEHHA
CYpOBHHA 3a 110Jly4aBaHe Ha DYHKUHOHANHH X/IeOHU W CafKapCKU HU31eHsI.




2. VYCTaHoBeHO € MO0-BUCOKO CbAbpKAHWE Ha OWONOMMYHO-aKTHBHM  BELLECTBA M
aHTHOKCHU/AHTEH KanauuTeT BbB (PYHKUMOHAIHWTE U3JEUs B CPABHEHHE C TE3M MOJYyYEHH
CaMo OT MUIEHWYeHO OpaliHo.

Ilpunaioxuu npuHoCcH:

I. PaspaboTeHu ca Tp1 TEXHOJOIMH U Ca TPEACTABEHH TPH CXEMH HA TEXHONOTMUYHKTE NPOLIECH
3a NPOU3BOICTBO HA KPEKEPH ¢ A00aBeHO OpaulHO OT JOMATEHM MPECOBKH, HA OUCKBUTH C
no6apeHo OpalHo OT AOBJIKOBH KOPHU M Ha KEKC ¢ 100aBeHO BpalliHO OT rPO3A0BH MPECOBKH.

2. YCTaHOBEHO €, 4e ¢ Hall-NoOpH CEH30PHHM XapakTepUCTHKH ca KpekepuTe ¢ no6aBka Ha 8%
OpallHo OT OMATEHH MPECOBKH, OUCKBUTUTE ¢ N0GaBKa Ha 24% GpalliHO OT SOBJIKOBU KOPH U
KeKe ¢ nodbaska Ha 4% OpallHO OT rpO3/I0BH MPECOBKH.

3. Jlokazanu ca Bb3MOXKHOCTUTE 3a peanu3upane Ha 6e30Tnaanu texnonorun B XBIT.

8. Ily6iMKanMoHHA AKTHBHOCT H OLIEHKA HA KAYeCTBOTO HA HAYYHHTE NYOJIHKANMN
[lpencraenute nyOnukauMy W UWTUpaHus oT aou. a-p ['bope HakoB HambiHo
NOKPUBAT W JI0pH NMPEeBHLIABAT MUHUMAJIHUTE HAaLIMOHAIHU M3KCKBaHUs cbriacHo 3PACPD u
[IpaBunHuka 3a HeroBoTo pasButve W croped [lpaBunnuka Ha CCA 3a pasBuTHEe Ha
aKaJeMHYHHUs CbCTaB M 3a NpuaoOMBaHe Ha HayyHa creneH ,Jlokrop Ha Haykute®. OT
NpeacTaBeHaTa CrpaBKa ce BUXKAa, Y€ BbB BPb3Ka ¢ JUCEPTALIMOHHUS TPYA ca myOauKyBaHu 12
CTaThH, OT KOWTO 6 ca B Hay4YHMW U3JaHus pedepupaHu W UHAEKCUPAHM B CBETOBHO M3BECTHH
6a3n nannmn (Scopus m Web of Science — 3 6posi; Web of Science — 3 6pos) u 6 cratuu
nyonuKyBaHu B HepeepupaHu CIIUCAHUs C HAYYHO pelieH3upane. Eana oT nybavkauuure ot
CMMCbKA HA craTuuTe NyONMKyBaHW B HepedepupaHW CMUCaHHS € NpEICTaBeHa, ue € Moj
neyvar. [Ipy HanpaBeHaTa OT MEH CMpaBKa Ce yCTAHOBH, 4e Ts € MyOJIMKYBaHa B €IeKTPOHHOTO
usanre Ha TexHUUECKHs yHHBEPCUTET ,,MaluMHOCTPOEHEe U MAlUWHO3HAHKES, ToM 35, cTp.
37-42, 2024 r. Tlpencrasenute ny6aukauun or pasien I ocurypssar 114 Touku npw
usrckyemu 100 Touku cnopes MUHUMAHUTE HALMOHATHW H3UCKBaHUs. Benuky nmyGnukauuu
ca OT nociefHuTe 5 roauHu. B 7 ot Te3u nyOauKauuu, aBTOPbT Ha AMCEPTALMATA € MbPBH
aBTOp, Ha e[Ha NMyONMKaLKMA € CAaMOCTOSTENeH aBTOP W Ha OCTAHA/IUTE € Ha 2 UM 3 MACTO.
HucepraHTsbT € npeacTaBun CAUCHK OT 11 UMTHpaHus Ha enHa nyGaAMKaUMs, WHAEKCUpPaHA B
Scopus ¥ CBbp3aHa C AMCEpTaUMOHHMs TpyA. [lpeicraBeHuTe uMTMpaHus B pasgen JI
ocurypsiBat 110 Touku, npu usnckyemu 100 Touku. [pu HanmpaBeHaTa cripaBka OT MEH B
CKonyc yCTaHOBMX, 4Y€ JMCEPTaHTLT UMa W JAPYrH LMTaTH Ha nyOnMKaUMM CBBP3aHH C
ANCEePTALMOHHUS TPY 1, HO Thii KaTo He ca My HEOOXOAUMM, TOMH He r'u e npeactaBua. Heropusr
h-paktop e 7, KoliTo 3a eanMH Mnan Hayuyen paGOTHMK CbC CTRK OKOJIO 5 TOAMHM criea
N10J1y4aBaHe Ha AOKTOPCKa CTeNeH € MHOro noowp. Cnopen npaeunuuka Ha CCA ce U3McKBar
AOMBJHUTENHO 5 nyOnMKaUMKM CBBP3aHM C AWcepTauusiTa W NyONMKyBaHW B CIMCAHUSA
MHICKCHPaHU B CBETOBHO M3BECTHH 0a3u NaHHU. ABTOPBT MOKPUBA M TE€3U W3UCKBAHHUS KATO
NpEACTaBs AOMBAHUTENEH CNUCBbK Ha 5 nyGnukauuum (40,44 Touku). [lpeacraBeHurte
ny6aMKalMK  OTpa3sBaT CBLUIHOCTTA HA [UCEPTAUMOHHWA TPYH, MOMYISPU3MPAHETO Ha
pesyatarute ¥ ao0pa CTENEH Ha CaMOCTOSATENHOCT Ha aBTopa. B mpeacTaBeHMst CUCBK OT
aBTOpa, B TBOpUeckara My Ouorpadus, 3a HErOBOTO Ha yyacTHE B HAyuHH KOH(EpEeHLMH ce
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B/, € € HATMLE €HO MHOTO 100pO MOMyAAPU3MpPaHe Ha HayYHMTE pe3yNTaTh CBbp3aHh ¢
JMCEPTALMOHHUA TPYA Ha CBETOBHM Hay4HH dopymu. 3HauuTeneH € U CIUCbKa Ha
pa3paGoTBaHUTE HAyUHH MPOEKTH B KOWTO KAHAMAATLT y4acTBa UM PHKOBOIN — HaLHOHAHH
npoekty (3 Opost), MEKAYHApOAHW MPOEKTH MO nporpamara COST (3 6post) 1 BBTPEUIHO-
yHuBepcuTeTcku npoekty (10 6pos).

9, KpuTnunu Ge/le’KKH, BbIPOCH U NPENOPHLKH KbM KaHAHAaTa

HsimaMm KpUTHUHH 3a0€1eKKN KbM AMcepTauusTa. Cunram, ue paGotaTa 61 cnedenuna,
aKO JMCEPTaHTBT O€ BIMOUMI MKOHOMHYECKH Pa3HeTH, ¢ KOUTO J1a AOKAKE, npUOIU3UTENHO
KAKBY MKOHOMMYECKH M3TOJM Lie MMAT CaMHUTE XPaHWTEIHY NPEANPHATHS OMOA30TBOPABALIN
W3C/IEBaHUTE BTOPHYHN NPOAYKTH BbB BM Ha OpalliHa.

TMosnasam gou. A-p I'bope HakoB u mora ja 3asBsi, 4e TOBa € MJaj, NEPCIEKTHBEH
HayueH paGOTHHK, U3KTIOUMTENHO pabOTINB U OTTOBOPEH, KOHTAKTCH, crniocobeH 1a paboTu B
eKUI ¥ 1a PbKOBO/M EKMII, OTAAJCH W3LAIO0 HA Hay4YHaTa CH pabora.

3AKJIIOYEHHE:

Bb3 OCHOBA Ha MPOBEAEHUTE CKCIIEPUMEHTH, MPUIOKEHUTE METOAM Ha W3CICABAHE,
NONy4eHUTE Pe3yiTaTH, OOCHKIAHETO HA PE3Y/TATHUTE W HANpaBeHWTE W3BOIH, CUMTaM He
NpPeACTABEHUST AMCEPTALMOHEH TPy OTroBaps Ha W3UCKBAHWATA HA 3PACPB u [lpaBuiaHuka
3a yclOBMATA M pefa 3a NpuaoOMBaHe HAa HayUHW CTENEHW W 3aCMaHC Ha akaACMHHHHM
anwxHoctd B CCA, KOETO MM JlaBa OCHOBAaHHME 1a I'o OLEHs [TOJOXUTENHO. Kanauaarsbt
HafMbJIHO MOKPHBAa MHHUMATHHTE HALMOHAIHM H3MCKBAHHUA 33 PUCHKIAHE HA HC ,,noktop Ha
HaykuTe* B 06nacT 5. TeXHHYECKH HAYKH.

Bb3 OCHOBA Ha FOPEM3JI0XKEHOTO Mpeiaram Ja ce Npuchban Ha AOW. A-p MHXK. ['vope
HakoB Hay4Ha CTEMeH ,,IOKTOp Ha HayKHTe™ B 001aCT Ha BUCLUE obpazoBanue 5. TexHuuecku
HayKH, npodecnoHanHo Hanpasaenue 5.12. XpaHUTeHM TEXHONOTMH, Hay4Ha CHELHANHOCT
,,Texnonorusi Ha OUOIOrHYHO-aKTHBHUTE BELLECTBA (BKJI. €H3UMH, XOPMOHH, OeNTBbUNHH) .
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REVIEW

on a dissertation for the acquiring of a scientific degree "Doctor of Sciences" field of
higher education 5.Technical sciences, professional direction 5.12. Food technologies,

scientific specialty "Technology of biologically active substances (incl. enzymes,
hormones, proteins)"

Topic and author of the dissertation:
"Implementation of waste-free technologies in the food industry, through utilization of plant

waste to obtain functional bakery and confectionery products” by Associated professor. Dr.
Eng. Gore Nakov

Member of the scientific jury: Prof. DSc Tzonka Ivanova Godjevargova, from the University
"prof. Dr. Asen Zlatarov" - Burgas, Scientific specialty "Technology of biologically active
substances (incl. enzymes, hormones, proteins)", Order of the Director of the Agricultural
Academy - RD 05-168/28. 06. 2024.

1. Brief presentation of the dissertation:

Assoc. prof. Dreng. Gore Nakov graduated from the University of St. Kliment Ohridski,

Technological and Technical Faculty, specialty "Food Technologies and Biotechnologies",
town of Veles, North Macedonia in 2013. Master's degree at Ruse University "Angel Kanchev",
branch Razgrad, specialty "Pharmaceutical and Food Biotechnologies" in 2016. In 2019,
defended a dissertation on the topic "Research of low-molecular biologically active substances
in functional biscuits" at the University "prof. Dr. A. Zlatarov, Burgas.
Eng. Gore Nakov's work experience began after receiving a bachelor's degree as an operator at
Replek Farm, Pharmaceutical Medicines Production, Skopje, North Macedonia, for 2 years.
After completing his master's degree in Bulgaria, he successively held several academic
positions in a number of universities and one instution as follows:

- from 2015-2020 assistant professor at the Angel Kanchev University of Ruse, Razgrad
branch;

- from 2020 to 2022, chief assistant, part-time teacher at the same university and at the
Technical University, Sliven branch;

- from 2021 to 2022 he is the main assistant at the Institute of Cryobiology and Food
Technologies, Sofia;

- from 2022 until today, he is an associate professor at the Technical University, Sliven
branch, while at the same time he is a part-time teacher at the Faculty of Technology, Veles,
North Macedonia.

Even after receiving his bachelor's degree, Eng. Gore Nakov enriched his knowledge by
completing two seminars - HACCP System Manager and International Auditor for
Occupational Health and Safety Assessment.

2. General characteristics of the dissertation and the author’s summary of a dissertation
- volume and structure




The dissertation covers 255 pages. The experimental results are presented in 24 tables
and 63 figures. The dissertation work is structured according to the adopted sections, which
clearly present the research objective, the set tasks, their implementation, the interpretation of
the results and the final conclusions of what has been achieved. The format of the dissertation
is in accordance with the requirements of the Regulations for the terms and conditions for
acquiring scientific degrees and for holding academic positions at the Academy of Agriculture.
The abstract faithfully and fully describes the essence of the dissertation work, its purpose, the
tasks set, the materials and methods of work, the experimental results obtained, their discussion,
the conclusions and contributions of the dissertation. Also included is a list of publications that
reflect the dissemination of the results obtained

3. Relevance of the studied problem

In the past few years, circular economy solutions have been essential to achieving the
UN's Sustainable Development Goals. It is believed that the implementation of circular
economy strategies can improve the environmental and economic sustainability of the
production processes of a number of food products. In this context, waste valorization and
industrial symbiosis are widely discussed circular economy strategies. However, there is a gap
between theory and actual practical application. Indeed, there is an urgent need for industry and
the scientific community to explore sustainable and profitable alternatives for the valorization
of various food wastes. Close links between academia and business can help a range of food
businesses create sustainable practices to valorize raw materials to their maximum potential and
reduce waste disposal. The present dissertation deals with this current topic, valorization of
waste from the production of tomato, grape and apple juices and purees. Research to determine
the qualities of flour from apple peels, tomato and grape presses and proving their potential to
be used for the production of bakery and confectionery products is a convincing scientific
development in this current scientific direction.

4. Literary knowledge and theoretical competence of the candidate

The literature survey covers 298 literary sources, of which only 7 sources are in Cyrillic.
It is purposeful, complete, very well reflecting the latest scientific publications in the field of
implementing waste-free technologies in the food industry, by utilizing plant waste to obtain
functional foods. The literature review includes questions specifically related to the subject of
the dissertation and shows that the dissertation student has a good literary awareness and
theoretical preparation. The issues of utilization of waste from the food industry are discussed
in detail, specifically for the utilization of secondary products from the processing of tomatoes,
apples and grapes in order to obtain functional crackers, biscuits and cake. The section ends
with a summary and conclusions, where it is emphasized what has been done and what remains
to be done with a view to obtaining new data and realizing the purpose of the research. It is
obvious that the possibilities of incorporating flours from secondary products separated during
the processing of tomatoes, apples and grapes into bakery and confectionery products have not
been sufficiently studied. There is a lack of data regarding the influence of the added amounts
of the investigated flours on the nutritional value, antioxidant activity and quality of the
resulting bakery and confectionery products. In addition, the utilization of these secondary
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products requires the development of new technologies for the production of these products.
These conclusions allow the dissertation student to correctly formulate the goal and the
resulting tasks.

5. Methodical approach

A good methodical approach was applied to the development of the dissertation work.
The methods used are correctly selected, described in detail, and relevant literary sources are
cited. Tested standard methods were used to study the composite composition of the flour from
the studied secondary products. Quite rightly, at the beginning, the opinion of consumers from
the Republic of Bulgaria, the Republic of Croatia, the Republic of North Macedonia and Bosnia
and Herzegovina regarding the management and utilization of waste from the food industry and
the production of functional food products was investigated. There is a logical sequence of the
methods used: obtaining flours from apple peels, tomato and grape pressings, studying their
composition and nutritional and antioxidant value, including them for the production of
crackers, biscuits and cake.
A particularly good approach is the application of a mathematical model to determine the
optimal amount of flour added to the composition of crackers, biscuits and cake. Finally, new
technologies for the production of these products are proposed. The presented methodical
approach convincingly shows that the set goals and tasks will be correctly fulfilled. All analyzes
were performed three times and a statistical analysis was applied, which verifies the accuracy
and correctness of the conducted studies

.6. Significance and persuasiveness of the results obtained, the interpretation and
conclusions

The set goal of the dissertation work, namely "Implementation of zero-waste
technologies in the food industry by using plant waste to obtain flours rich in biologically active
substances and their inclusion for the preparation of functional bakery and confectionery
products” has been fully fulfilled. Significant results have been obtained, which have been
thoroughly interpreted. An amylographic characterization and evaluation of the alpha-amylase
activity of wheat flour and of flours added to it from the investigated secondary products was
made. The nutritional value and antioxidant activity of flours from tomato peels, apple and
grape presses were evaluated in comparison with those of wheat flour. Continuously comparing
the characteristics of wheat flour with by-product flours and their blends is a very convincing
approach as it builds a real picture of advantages and disadvantages of adding by-product flours
to wheat flour. The results obtained from the analyzes to determine the biologically active
substances contained in the secondary products - apple peels, tomato and grape presses -
convincingly show the meaning and usefulness of adding the flour from the secondary products.
A very important assessment is finding the optimal amount of added flour. The dissertation
student solved this question by applying a mathematical model derived on the basis of about 40
investigated indicators of food products obtained from mixed flours. The significant number of
indicators convincingly shows the reliability and correctness of the determined value for the
optimal amount of added flour from secondary products. A competent interpretation of the
obtained results was made, which shows the good theoretical preparation of the dissertation




student. The presented conclusions fully correspond to the set tasks and correctly reflect the
performed work presented in the results and discussion section.

7. Contributions of the dissertation

I accept the contributions presented in the candidate's dissertation. They are presented
in a concise form and carry a lot of information. For the first time, the processes of utilization
of plant waste obtained during the processing of tomatoes, apples and grapes were investigated
and three types of functional bakery and confectionery products were obtained.

I believe that the contributions are of a theoretical and theoretical-applied nature and
can be summarized as follows:

Scientific contributions:

1. The optimal amount of added flour from tomato pressesce in crackers, from apple peel flour
in biscuits and flour from grape presses in cake was determined on the basis of experimental
data and derivation of a mathematical model.

2. The quantitative and qualitative characteristics of both the flour from tomato and grape

pressings and apple peels, as well as the obtained new functional products (crackers, biscuits
and cakes) were evaluated.

3. By-product flours added to wheat flour were found to increase the starch pasteurization
temperature.

Scientific and applied contributions:

1. The high nutritional value and antioxidant activity of the flour from tomato and grape
pressings and apple peels and their suitability as a valuable raw material for the production of
functional bakery and confectionery products have been proven.

2. A higher content of biologically active substances and antioxidant capacity was found in the
functional products compared to those obtained only from wheat flour.

Applied Contributions:

1. Three technologies have been developed and three diagrams of the technological processes
for the production of crackers with added flour from tomato presses, biscuits with added flour
from apple peels and a cake with added flour from grape presses are presented.

2. Crackers with the addition of 8% tomato press flour, biscuits with 24% apple peel flour and
cake with 4% grape press flour were found to have the best sensory characteristics.

3. The possibilities for implementing waste-free technologies in the food industry have been
proven.

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




The publications and citations presented by Assoc. Prof. Dr. Gyore Nakov fully cover
and even exceed the minimum national requirements according to the LDASRB and the
Regulations for its development and according to the Regulations of the Agricultural Academy
for the development of the academic staff and for the acquisition of the scientific degree "Doctor
of Sciences". From the presented reference, it can be seen that 12 articles were published in
connection with the dissertation, of which 6 are in scientific publications referenced and
indexed in world-famous databases (Scopus and Web of Science — 3 issues; Web of Science —
3 issues) and 6 articles published in non-refereed peer-reviewed journals. One of the
publications from the list of articles published in non-refereed journals is presented as being in
press. My inquiry revealed that it was published in the electronic edition of the Technical
University "Mechanical Engineering and Mechanical Science", volume 35, pages 37-42, 2024.
The presented publications from section D provide 114 points out of the required 100 points
according to the minimum national requirements. All posts are from the last 5 years. In 7 of
these publications, the author of the dissertation is the first author, on one publication he is the
sole author, and on the rest he is the 2nd or 3rd author. The dissertation student has submitted
a list of 11 citations to one publication indexed in Scopus and related to the dissertation work.
The citations presented in Section D provide 110 points, out of the required 100 points. When
I checked in Scopus, I found that the candidate has other citations of publications related to the
dissertation work, but since he did not need them, he did not present them. His h-factor is 7,
which for a young scientist with about 5 years of experience after getting his PhD is very good.
According to the rules of the Agricultural Academy, an additional 5 publications related to the
dissertation and published in journals indexed in world-renowned databases are required. The
author also meets these requirements by submitting an additional list of 5 publications (40.44
points). The presented publications reflect the essence of the dissertation work, the
popularization of the results and a good degree of independence of the author. In the list
presented by the author, in his creative biography, about his participation in scientific
conferences, it can be seen that there is a very good popularization of the scientific results
related to the dissertation work at world scientific forums. The list of developed scientific
projects in which the candidate participates or leads is also significant - national projects (3
items), international projects under the COST program (3 items) and intra-university projects
(10 items).

9. Critical notes, questions and recommendations to the candidate

I have no critical remarks about the dissertation. | believe that the work would have
gained if the dissertationer had included economic calculations to prove approximately what
economic benefits the food enterprises themselves will have utilizing the studied by-products
in the form of flour.

I'’know Assoc. Prof. Dr. Gore Nakov and I can say that he is a young, promising scientist,
extremely hardworking and responsible, communicative, able to work in a team and lead a
team, fully devoted to his scientific work.




CONCLUSION:

Based on the experiments conducted, the research methods applied, the results obtained,
the discussion of the results and the conclusions drawn, I consider that the presented dissertation
meets the requirements of the LDASRB and the Regulations on the terms and conditions for
acquiring scientific degrees and holding academic positions in the Agricultural Academy,
which gives me reason to rate it POSITIVE. The candidate fully meets the minimum national
requirements for the award of the National Doctor of Science in field 5. Technical Sciences.

On the basis of the above, | propose to award Assoc. Prof. Dr. Eng. Gore Nakov a
scientific degree "Doctor of Sciences" in the field of higher education 5.Technical sciences,
professional direction 5.12. Food technologies, scientific specialty "Technology of biologically
active substances (incl. enzymes, hormones, proteins)".
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