a)
H x

S ) 980T €9 Kol

PEIIEH3 1A

BBPXY AUCCPTAIIMOHEH TPy 3a IpU1001BaHe Ha HAay4yHa cTeneH .,JIOKTop Ha HaykuTe ™, B
00:1aCT Ha BUCILETO 00pa3oBaHue 5, TeXHHYECKH HayKH™, IPOPECHOHAIIHO HAlIPABICHHE
5.12. . XpauuteaHu TexHonaoruu™ . TexHonornu Ha OUOJOrHYHO aKTUBHUTE BEILECTBA
(BKJIIOUUTENIHO CH3UMH, XOPMOHU, OCJITHUUHH ).

Tema Ha qucepraummonnus Tpya: ,.Peanusupane Ha 6€30TIaIHH TEXHOJIOTHU B XPAHUTEIHO-
BKYCOBAaTa MPOMHUILJIEHOCT, YPE3 ONOJI30TBOPSIBAHE HA PACTUTEIHU OTIAbIIM 3a MOJTyYaBaHe
Ha (YHKLIMOHAITHY XJICOHU U CIIAJKAPCKH U3JEeNus ™.

ABTop: nou. 1-p uHk. 'bope Haxos, Texuuuecku yuusepcurer — Codusi, Kosex - Caupen.
Penensensus ot npod. acu Togop Aumutpos JJumutpos, Pycercku yuusepeutet, Ouaman
rp. Pasrpan, Arpapuu Hayku, 5. ..TexHuuecku Hayku™, 5.12. .. XpaHUTETHH TEXHOJIOIHU .
Texnonorny Ha GMOJIOTMYHO AKTHBHUTE BELIECTBA (BKJIFOYUTEHO €H3UMH, XOPMOHH,
OenThYMHM), n30paH 3a uieH Hayunoto sxxypu cve 3anosea Ne PJ] 05/168, 28.06.2024 na

[Ipencenarens na Cesckocronancka akagemus, rp. Codusi.,

I. Kparko npeacraBsaHe Ha NOKTopaHTa (BaKHM OHOrpaduUYHH JaHHH H HAYYHO

pa3BuTHE)

Jou. n-p unxk. I'bope Hakop e ponen na 18.05.1988 r. I'paxkiancTBo: MakejoHell.
I'paxxnanun na PenmyGsuxa CeBpua Makejonus. [lputexaBa jpocra GoraT HaydeH OIMT.
IIpunobusa obpasosaresHa U KBalU(pUKALMOHHA cTereH ,bakamasbp™ npes 2013 1. B p.
Benec, PCM, B Vuusepcutera ..CB. Kmument Oxpuiacku™ — burons, TexHoI0rH4HO-
TexHuuecku daxynrer, Benec.

Ilpe3 2016 r. nosmy4yaBa MarucTbpcka cTerieH B Pycenckus YHHBEpCHTET ..AHrel
Kohues™, d¢umuan Pasrpan, chepa Ha oOydeHue . DapMaueBTHUHM M XPaHMTEHH
OMOTEXHOJIOTHU ™, ¢ 0611 Opoii kpeanTu 60.

IIpes 2019 r. 3amuraBa aucepraumoHed Tpya 3a npupodusane na OHC u OKC
JlokTop™ na Tema: .M3cienBaHe Ha HUCKOMOJICKYJIHM OMOIIOTHYHO AKTUBHU BEILECTBA BbB
(GyHKUMOHATHU OUCKBUTH™ B Bypracku yHuBepcuTeT ..Acen 31aTapos™.

Acucrent ot 2016 no 2020 r. BpB BUCIIE y4uiinile PyceHCKH YHHUBEPCHTET .,AHreEI
Kbhues™, punuan Pasrpan; ot 2020 r. - 1. aCHCTEHT B CHILUS YHUBEPCUTET. B nepuonaa ot
2020 no 2022r. rnaBen acuctent B MHCcTUTYT 10 Kprobuosorus u XpauuTeIHU TEXHOIOTHH.
Ot cenremBpu 2022r. o cera aoueHt B Konex-Cinuen npu TeXHUYECKH YHUBEPCHTET —

Codus.




E3ukoBu ymenus: Maiiuun e3uk: MakeoHcku. Jlpyry e3uiu:

boarapcku: cnymane — Ca, yerene - Ca, nucane - C,, yctHo u3passiBane - Co. yyactue
B pazrosop - C».

XbpBarcku: cayiane — Ca, yerene - Ca, nucane — Cy, yetHO u3paszspane — C|, yuactue
B pazroBop — Ci.

AHITIMICKHU: ciywiade — B, yeteHe - By, nucane — B, ycTHO u3passBane - B, yuactue

B pasroeop — Ba.
II. O0ma xapakTepucTika Ha AUcepTANUATA U aBTOpedepaTa — 06eM U CTPYKTYpa

IlpeacraBeHusT aucepTalMOHEH TPYA C€ CbCTOM OT OCEM TIJIaBH, BKIIIOYBALLH
BbBEJICHUE, AHATUTHYCH 0030p Ha H3M0/3BaHATa JIMTEpaTypa, Lel U 3aJa4i, METOAMYHA YacT,
pe3yaTaTv U 00CHKIaHE, U3BOJIH, ITyOIUKAIIUMH 110 JIMCEPTALIMATA U TPHHOCH.

JlMcepTauMOHHHUAT TPY/I € pasnoioskeH Ha 260 MallHHOIKMCHH CTPAHUIH, KATO 110 00eM
U CTPYKTypa OTroBaps Ha M3MCKBAHMATA 3a 3alIMTa Ha rojisiM JOKTOpaT, 3a MoJjydaBaHe Ha
HAy4HOTO 3BaHHUE ,,JJOKTOp Ha HayKuTe™.

ABTopedepaTbT IpeACTaBIsIBA CHHTE3UPAHO IPE/ICTABSHE HA TOTYUYCHHUTE Pe3yITaTH U
NPUHOCH M € Pa3NoIokKeH Ha 51 CTpaHULU ¢ HEOOXOAUMHUTE TabIUIM. IrpadUKH, KOMEHTapH Ha

NIOJIYYEHHUTE PE3YITATU U OTTOBAapsl HA U3UCKBAHUSITA.
III. AkryasiHocT Ha npobJiema

Jlon. 1-p unxk. HakoB e n30pan B cBoUTE HAYUHH JTUPEHHUS €/IMH M3KITIOUHTENIHO BaXKEH
npoOjeM. KOHTO CTOM 3a peliaBaHe MpeJ CBETOBHATA OOIIHOCT. & MMEHHO. Kak
OIOI30TBOPABAHETO HA XPAHUTEJIHUTE OTIAJbIM WU CTPAHUYHUTE TMPOIYKTH Morar jJa
MOMOTIHAT 3a NOJ00psiIBaHE Ha HKOHOMMUECKATa, €KOJIOrMUHATA U COLMAIHA YCTOWYMBOCT Ha
XpaHMUTEJIHATa BepUra NpH MPOU3BOJACTBO HA XPaHH.

[IpaBunno nou. Hakos nocousa, ye perieHHETO Ha MpodiieMa ¢ Ja ce MPeMHUHE KbM
YCTOﬁqHBO PECYPCHO H e(i)eKTI/IBHO OIIOJI3OTBOPSIBAHE Ha oOuomacara B HHTCI'pPUPAaHU
BHCOKOIIPOU3BOAMTEIHHN IIPOM3BO/ICTBA, KAaTO CE€ HW3MOJI3BAT OCTATBHIUTE U OTHAABLHUTE OT
IPOU3BOJCTBOTO. OIMOI30TBOPSIBAHETO Ha OTMAABIIUTE MOXKE Jla ce Pl 4Ype3 NPeMHUHaBaHE
KbM MOJIeJl Ha KpbroBa OHOMKOHOMHKA. TsI BKJIIOYBA H3MOJ3BAHETO HA Bb30OHOBSEMH
OMOJOrMYHU PeCypCH M NPEBPBIIAHETO MM B NMpOAYKTH ¢ jgobaBena ctoinoct. Takusa ca
XPaHUTE 3a YOBEKA M KMBOTHUTE, IIPOJYKTH HA OMOJIOTHYHA OCHOBA W OMOCHEPIHs, C LIe/ J1a
ce CBeMaT 0 MHHHMYM M3M0J3BaHETO Ha HEBB30OHOBsieMU pecypcu. ToBa Boam 10
YBEJIMYaBaHE CTOMHOCTTA HA CTPAaHUYHMUTE MPOAYKTH U JIOTIPUHACS WKOHOMHYECKH IMOJI3H U

pacTex.
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HpI/I npepa60TKaTa Ha IUIOAOBC M 3CJICHYYUHU CC II0JydaBaT IOJIEMH KOJIMYECTBA

XpaHUTETHH OTnaablu — 10 60% oT MacaTa uM Half-uecto € noa GopMara Ha ceMeHa H/Uin
ceMeHa. ['y0saT ce UeHHHM Makpo M MuKpoelneMeHTH. [lo Te3u mpuumHM e uerechoOpa3Ho
XPaHUTENHUTE OTHAAbUM Ja €€ ONOJM30TBOPSBAT MpPH MPOM3BOACTBOTO Ha XJs0, XJIeOHU

M3JeJUs U Ap., C LeJl Ch3/laBaHe Ha PYHKIMOHAIHY XpaHHU U Oe30TIaIHH TEXHOJIOTHH.
IV. JIuteparypHa 0CBeIOMEHOCT M TeOpPEeTHYHA MOJAr0TOBKA HA KAH/IH/1aTAa.

Jlureparypuusit 0030p oOxBauia 64 crpanuud. Koncynrtupanu ca 301 aBtopa, 7 oT
KOMTO ca Ha KUpUIULA, a ocraHaiuTe 294 — Ha slarnHuna. OCHOBHATa 4acT Ha UTUPAHUTE
Hay4YHu TpyaoBe ca wusgangeHu cuen 2010 roawHa, KOETO TOBOPH 3a BaXHOCTTA Ha
pasriexaaHus B JUceprauusata mpodOjeM. 3al03HABAHETO € TOJKOBA MHOIO CbBPEMCHHH
aBTOPH JIaBaT BB3MOXXHOCT Ha gou. HaxoB ja noJiyyu cosjpjHa TEOpeTHUHa MOJrOTOBKA 10
npo0JseMa, pasrilexk/1aH B TUCEPTALIMOHHHUS TPY/I.

JIutepaTypHUAT 0030p 3aBbpllia ¢ 00OLUICHHUE U U3BOJM, KOSTO OLICHSIBAM MOJOKHUTCITHO.
bnarogapenre Ha MHOro paobpara cu OCBEAOMEHOCT, aBTOPBT € NPEHCHW pa3IuyHHUTE
[OJXOAM 3a IIOBHUIIABAHE HA LUEHHOCTTA HA CTPAHMYHUTE NPOJYKTH 3a HaMallsBaHe Ha
ornaabiuTe oT XbII. CTpaHuuHuTe NPOAYKTH NpH npepaboTKa Ha A0MaTH, IObJIKH U I'po3je
Ce M3I10JI3BAT 3a XPaHa Ha )KUBOTHUTE. Y IPABJICHUETO UM € TPYIHO U M3UCKBA AOITBIHUTETHH

pasxou.
V. MeToan4yeH moaxoa

1. Matepua/jin, MeTOAM H arapaTypa 3a uscjaeBaHe.

ExcnepuMeHTHTE ca MPOBEJEHU € HU3IMOI3BAHETO HA THPrOBCKH O€IM MIIEHHWYHH
opamna (tun 500), mpecoBaHa Mas, COJ IOTBAapCKa, KPUCTAllHA 3axap. KOKOIIM sHIa,
CITBHYOIJIEA0BO MAacCjI0, MaprapuH. KpaBe Macilo, IThJTHOMACJIEHO KpaBe Macjio M Jp.
HEOOXOIMMH MaTepuaild, 3aKylleHH OT ThbproBcKaTa Mpeska Ha P. bbarapusi.

ITopoOHO ca ommcaHu METOOUTE 3a IOJIydaBaHEe Ha KPEeKepH, OUCKBUTH M KEKC C
100aBKa Ha CTPAaHUYHM NPOJAYKTH, IOJYUCHH OT mpepadoTKaTa Ha JOMaTH, SOBJIKH U IPO3/€E B
1abopaTOPHU YCIOBHS.

ExcnepuMmenTuTte ca nposejleHH B Jjaboparopuute Ha ¢unman Pasrpan, Pycencku
yHuBepeuteT. M3nonssanu ca cymniau (UFE 500 — Memmut Gm BH, Schwabach, Germany).
M3MIHUAT oCTaThK (JIOMaTeHU U Ap. TPecoBKH) € eMiisgH ¢ Meanuua (KMF10 grinder) IKAR
— Werke GmBH CoKg, Staufen, Germany.

M3non3Banu ca ss0bIKOBH KOPH, OJaHINUPaHK B ropelna Boja 3a 30 s, ¢ 1e1 cnupane Ha

€H3UMHOTO MokadeHsiBaHe Ha 00eJKHUTe. bpalHoTO OT IpO3JIOBH MPECOBKH, COpT ..MycKaT

~
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OuaHm™ — 2018 cbimo € monyueHo ot o61act Pasrpan, Cesepen LlentpaineH PaiioH B beirapus.

BpaiHoTto OT jOMaTeHH MPEecOBKH € IONydeHo OT y3pemn nomartd oT pekonra 2019.
otrnexaanu B oonact Pasrpan Cesepen Llentpasien Paiton B brirapust.
2. MapkeTHHI0BO IIpOYy4BaHe

[IpoBeaeHO € MapKETHHIOBO MPOYUBAHE HA IOTPEOUTEIINTE, OTHOCHO YIPABJICHUETO U
OMOJI30TBOPSIBAHETO Ha oTnaanuTe npoaykt oT XBII B 4 ctpanu ¢ 15 Bbnpoca (P. beirapus,
P. XbpBarcka, P. CeBeprna Makenonus u bocua u Xepuerosuna)

Jlobpe ca KOMEHTHpaHHW MOJ3UTE OT HM3IOJ3BaHEe HAa HOBUTE XpaHW ¢ jloOaBka Ha
CTpaHMYHH MPOJIYKTH OT [OMaTH, sOBJKH H rposge. Te ca mo-OoraTu Ha XpaHHUTEIHH
BIAKHMHM, Ma3HUHM, TMPOTCHHU, (EHOIHU CHE/JMHEHUS, AHTHOKCHIAHTU. TOKOJIH WU
KApOTEHOW/IH, OJarompusTHO Bb3/JCHCTBAIM Ha opraHu3Ma. Ilopaau ToBa ce cyuTaT 3a
(GYHKITHOHATHY XpaHH.

3. e u 3aaa4un Ha pa3pabdoTkaTa

Biarogapenue Ha Gorarust Ha TUTEpaTyPHU U3TOUHUIM NPETJIE U aHaJIW3 Ha HAyYHHTe
TpY/I0BE 110 TeMaTta Ha JUCEPTAuHOHHUS! TPy, Joll. HakoB npaBunno e Gopmymupain uenra u
[IPOM3THYANINTE OT Hesl 3aJaud, a UMeHHO: HM3scrienBane BBLPXY OIOJI30TBOPSBAHETO Ha
pacturenHuTe otnaasuu o1 XBII, ¢ nen peanusupane Ha 0€30THAJHH TEXHOJOTHU 4Ype3
noJjiyyaBaHe Ha (pyHKIIMOHAIHHU XJIEHH CJIAAKapCKU U3AEJINs.

3a MOCTUraHe Ha lLiejiTa ca MOCTABEHW UETHUPHU 3aJa4yd ¢ [POM3THYAUIM 110/13aa4H.,
KOUTO NOpaJM OIpPaHHUEHHUs] 00eM Ha PEICH3HATA, 1Ie CE OIUTaM J1a I'M peacTaBs 0000IIEHO.

1. Uscnaensane MueHHETO Ha notpedbutesiute ot P. benrapus, P. Xepparus, P. Cesepna
Makejionus u bocna u XepleropuHa, OTHOCHO YNPAaBICHHETO U OION30TBOPSBAHETO Ha
ornagbu or XBIT ¥ npou3BojACTBO Ha (PYHKIMOHATHH XpaHHU (BEpOSTHO upe3 (OKyCHH
IPYyIH).

2. U3ciieiBate Ha Bb3MOKHOCTHTE 3a I0OJIy4aBaHe Ha KpeKepH ¢ J100aBKH Ha OpalliHo 1
NPECOBKH.

- M3CJIe/IBaHE CBOMCTBATA HA MIICHUYHOTO OpallHO U OpalllHEHH CMECH, ONIPCICTISHE Ha
XpaHWTeIHaTa CTOWHOCT M @HTHOKCH/IaHTHATa aKTUBHOCT Ha MIEHHUYHOTO OpaliHo. OpaliHo
OT JJOMaTEHH [IPECOBKU U KPEKEPH.

- OmpeeITHE KOJIMYECTBOTO HA MOIYYEHUTE KPEKEPH M ONPEEIIsiHE Ha ONTHMAIHOTO
KOJIMYECTBO OPAIIHO OT JIOMATEHU MIPECOBKU B KPEKEPU UPE3 MATEMATHYECKH aHAIIN3.

3. U3cneasane B3MOXKHOCTHTE 3a MOJlyuyaBaHe Ha OMCKBUTH ¢ J00aBKa Ha OpalHo OT

SIOBJIKOBH KOPH.



- M3CJIe/BaHE Ha CBOMCTBATA HA MIIEHUYHOTO OpaliHo, OpalHO OT AOLJIKOBH KOPH H

OpalHeHd CMECH.

- ompejc/siHE Ha XpaHUTEIHATa CTOMHOCT M aHTHMOKCHIAHTHATa aKTUBHOCT Ha
[OJTY4EHUTE OUCKBUTH, KAaKTO U TSXHOTO KaY€CTBO.

- onpejesigHe Ha ONTUMYyMa Ha J100aBeHOTO OpaIlHO OT SOBIKOBH KOPH B OMCKBMTH
4ype3 MaTeMaTHU4eCKH aHAJIU3.

4. U3cnensane Ha Bb3MOXKHOCTHUTE 3a [OJIyUaBaHC HAa KEKCOBE ¢ J0OaBKa Ha OpaLIHo OT
IPO3J0BH IIPECOBKU U OPALIHEHH CMECH.

- W3CJIeBaHE CBOMCTBATa Ha MIIEHWYHO OpaliHo, OpaliHO OT I'PO3/0BU NPECOBKU U
OpalllHO OT CMECH.

- onpeJeNsHe Ha XpaHUTeNHaTa CTOMHOCT M aHTHOKCHJAaHTHATa aKTHBHOCT Ha
II0JIYIEHUTE KCKCOBE M OIPEIEIIIHE HAa KAYeCTBOBTO UM.

- oTIpeie/IsiHe Ha ONTUMAIHOTO JI00AaBEHO KOJIMYECTBO OPAIIHO OT I'PO3A0BH MIPECOBKH
B KCKCOBE Ype3 MaTeMaTU4YEeCKH aHaJIM3.

[ToapoOHO ca omucaHu IpouecHTe KW TEXHOJOIMMTE 3a I0jyvaBaHe Ha KPCKCPH.
OUCKBUTH 1 Keke. Omnpe/ieieHa € XpaHUTe/IHATa CTOWHOCT U aHTHOKCHIaHTHATa aKTUBHOCT Ha
Opamina, OpalllHEHH CMECH M Ha MOJyYeHWTE TOTOBH IMPOJYKTH (PEeHOTHO ChAbpKaHME,
benoHu (pakiMy, aHTHOKCHJAHTHA aKTUBHOCT, OOILUM KapOTHHOM/IM, TOKOJM M MacTHH
kucenuun. OnpeesieHu ca GU3nYHUTE CBOMCTBA, TEKCTYPHUTE ITOKA3aTEIN, LUBAT U CEH30PEH
aHaIu3 Ha roToBUs MpoaykT. [lojydenure nokasaresm ca 00pabOTEHH ¢ IporpamMHa cucTeMa
Matlab (The Mathworks, inc., Natick. MA, USA).

EKcrepuMEHTATHHTE JJAaHHH ca aHaJIM3UpaHu upe3 aucrnepcuoHeH aHanus (ANOVA).
AHaJIM3UTE ca M3BBLPILEHU C Momolnra Ha catatucthdecka nporpama XLSTAT. Cpennure
CTaHJapTHH CTOMHOCTH Ha OTKJIOHEHHE ca W34eciieHH ¢ nomorura Ha nporpamara Ofice Exel

(Microsoft Corporation, Redmon, WA, USA).
V1. 3Ha4HMOCT U YO€IeHOCT HA MOJIyYeHUTe Pe3yITaTH, HHTePHPeTALUs U H3BOAM.

M3mon3BanuTe MaTepuand, aHKETH, CTAHAAPTHH (PU3UKOXUMUYHM KW OHOXMMHMYHH
METOHM Ca MO3BOJIMJIM Ha Jol. HakoB jia 1nojiyuu eHHU pe3y/ITaTH, KOUTO ¢a [PEeICTaBeHH B
24 tabumuu u 63 purypu. [IpeacTaBenu ca v IpUMEPHU CXEMH HA TEXHOJIOTHYHUTE Oliepaliiu
3a OMOJI30TBOPSIBAHE HA [PO3/I0BH ITPECOBKH U MIOJIy4aBaHE Ha KEKCOBE.

OlnieHs1BaM U3KIIOYMTETHO BUCOKO HallpaBEHUTE 000011EHU Ha [TOJIyYCHUTE Pe3yITaTi

B MIPCAOCTAaBCHHUS MH 3a PCEUCH3US HAOKTOPAT. Tosa ropopud, 4¢ JOH. HakoB mo3HaBa B



Il"bﬂ60‘iI/IHa pa3pa6OTBaHI/ITC OT HETO Hay4YHH ITPOJICMH U [1I0COYBa NbTHULIATA 3a pClIaBaHC Ha

OMoM30TBOpsiBane Ha ornaxbuute oT XBIL

OT [pOBEJEHUTE MW3CIE/BAHUSI Ca HANpaBeHH JICBET OOOUICHH H3BO/A, KOWUTO
3aKOHOMEPHO IPOM3THYAT OT MOJTy4YeHHTE CHHH 3a HayKaTa i IIpaKkTiKa pe3ynrati. Hskou ot
TAX ce ChOOIIABAT 3a THPBH IIBT B Ta3u oOnact. [Ipiemam HanpapeHUTe U3BOAH Oe3 3a0e1eKKH

U JIMYHO YJIOBJIETBOPEHHE.
VII. lIpuHocu Ha 1UCePTANMOHHHS TPYA.

OT M3BbplIEHATA EKCIIEPUMEHTAIHA Pab0Ta ¥ HPUIOKEHHUTE HHOBATUBHH TCXHOJIOTHH
B XBII upe3 oro30TBOpsABaHe HA PACTUTENHU OTMAABIY 3a MOJlydaBaHe Ha (QYHKLHOHATHY
XNeGHM M CIAJKApPCKM M3JefMs ca HanpaBeHW /1Ba HAYYHHM, BA HAYYHONPHIOKHM U 4
[IPUIIOKHU TPUHOCA.

Hayuynu npuHocu:

I[IpencTaBeHn ca JoKas3aTelcTBa Ha 0a3ara JaHHM M MaTEMaTHYCCKM MOJCITH 32
OIIpeIENIIHE ONTHMATHOTO 100aBAHO KOJNMYECTBO OPaIiHO OT JOMATeHH NPECOBKH B KPEKCPH,
OpalIHo OT SIOBJIKOBH KOPH B OMCKBUTH M OpaIllHO OT IPO3JJ0BU IPECOBKH B KCKCOBE.

JlokaszaHo e, 4e JOMaTeHUTEe MPECOBKH, SOBIKOBUTE KOPHU U TPO3J0OBUTE IIPECOBKH Ca
0-60raTv Ha GHOJIOTHYHO AKTUBHU U MHHEPAJIHY BELIECTBA, BIAKHHHM, (PEHOJIHYU Che/IHHEHUS
H MMaT BHCOKA aHTHOKCHIAHTHA aKTHBHOCT, KOETO T'M NpPaBH IICHCH HU3TOUYHHK HA MAKpo H
MHKpO €JeMeHTH. B OpamHoTo 0T J0OMAaTeHH NPEeCOBKH € HICHTH(QHUUHPAHO CHIIO H
OTIpeENeHO0 ChbPKaHHe Ha KApOTEHOMIM M TOKOJM. Te MOBHINABAT Temleparypara Ha
KPUCTApU3AllMsl Ha HAIIECTETO HAa OpaIlIHEHUTE CMECH, B KOUTO €A BIIOXKEHH.

Hay4yHONpPU/I0KHH IPHHOCH:

- 3a IbPBYU BT y HAC €4 YCTAHOBEHH H MOA0PAHH MOAXO/ISIIN MATEMATHICCKH MOJIEIH,
GiarojapeHne Ha KOUTO € ONpPEleeHO ONTHMAIHOTO J00ABAHO KOIMYECTBO OpaliHO OT
JIOMaTEeHHN MPECOBKHU B KpekepH (9.27%), Gpaiuto oT 10bIKOBH KOPH B OHCKBUTH (23.58%) n
OpallHO OT rPO3/I0BH MPECOBKHU B KeKcone (4.42%).

- Bnarojapenurie Ha TpelF3HHTE H3CIEABaHMA, Jou. HakoB [oka3Ba BHCOKHTE
XpaHUTEJIHU CTOMHOCTH, aHTHOKCHIAHTHATA aKTUBHOCT Ha OpaliHara OT JOMaTeHH IPECOBKH,
S0BJAKOBH KOPH M TPO3J0BH IIPECOBKH. 3a TOBA T€ Ca WM3IOJI3BAaHU KAaTO LEHHA CYpOBHHA B
XJIeOHM M CIAIKApPCKHU MpoM3BeAeHUs (KpekepH, OHCKBHTH M KeKcoBe) ¢ (hyHKUHOHAIHHU

CBOMCTRA.




IIpH10KHH NPHHOCH:

Pesyntatute OT W3C/IC/ABAHMATA IIOKa3BaT, 4Ye € IpOydeHa BB3MOKHOCTTA 34
OTOI30TBOPSIBAHE HA CTPAHMYHU IPOIYKTH. NIOIy4eHH OT npepaboTKaTta Ha 10MaTH, A0BIKH 1
rposje. PaspaGortenu ca Oesornanann Texuosorud B XBII a mpoussoactso Ha XJICOHW U
cafKapcKy u3esust (Kpekepu, OUCKBHTH M KEKCOBE)

- Pa3paGoTeHH ca TpU PELEHTYPH W TEXHOIOIHH 33 MPOW3BOJICTBO Ha 0OOraTeHM ¢
GpaLHO OT TOMATEHH MPECOBKH KPeKepH, 000raTeHH ¢ OpaliHo OT S0BJIKOBH KOPH OUCKBUTH
u oboraTeHu ¢ OpalrHo OT I'po370BH IPECOBKH KEKCOBE.

- Ilpunarar ce Tpi MPUMEPHH CXEMHU Ha TEXHOJIOIHYHHU OIICPAIMH 3a OTIOJI30TBOPSBAHE
Ha JIOMATE€HH NIPECOBKM, SOBIKOBM KOPU M I'PO3JIOBH IPECOBKH, MPU KOMTO CE MNOJy4aBaT
KpeKepH, OUCKBUTH U KEKCOBE.

- JJaGopaTopHo ca nosy4end TpH Buaa GYHKIHOHATIHY XJICOHU U CIIaIKAPCKU H3/1e/11s
(Kpexepu. OMCKBHMTH M KEKCOBE), 000raTeHt ¢ OpaIliHO OT MO-Irope IOCOUCHHTE TPECOBKH.

VCTaHOBEHO €. 4e ¢ Hali-100po CeH30pHO KauecTBO ca KpekepuTe ¢ 8% podaBka Ha
GpAIIHO OT JOMATeHH MPECOBKH, OUCKBUTH ¢ J100aBKa Ha 24% OpaliHo OT SOBJIKOBH KOPH U
KeKcoBe ¢ Jo0aBka Ha 4% OpaluiHo OT IpO3/10BH IIPECOBKH.

OteHaBaM TOJIOKUTEJIHO HATPaBEHUTE MPUHOCH W TMPEMOpbYBaM CKOPOIIHOTO UM

BHE/IpsIBaHE.
VIIL IMy6aHKAIHOHHA AKTUBHOCT M OIICHKA HA KAYeCTBOTO HAa HAY4YHHTE NMyOIHKAINH.

Jlou. HakoB e mpeacTtaBui jucepTallMoOHeH TPY/l 338 NPUCHIKAaHe Ha HaydHaTa CTCIEH
.JIoKTOp Ha HaykuTe™, 3a KoeTo nojyyasa 100 Touku.

[p. I'. Cratuu u joknaau, nyOiMKyBaHH B W3faHus, peepupaHn U UHIMKCHPaHU B
CBETOBHHM 0a3M JaHHM C HayuyHa MH(OpMalus, CBbP3aHM ¢ auceprauronnus Tpya 3a HC
..JIOKTOp Ha HAyKUTE™

[IpencTaBenu ca 6 craruu, mydankysanu ot 2020 mo 2022 r. Herupu oT cTaTHUTE ca
pedepupanu B WoS u Scopus, a octananuTe B WoS, KaTo 3a Ta3u 1y0MKalOHHa aKTHBHOCT
monyyasa 57.38 touku. B tasu nayusa npoaykuus non Hakos e Bozxein aBrop Ha 5 HayUHH
Tpya, & Ha e/I1 € BTOPH aBTop.

I'p. I'. Cratuu ¥ Joknaad, nyOnuKyBaHM B HepedepupaHu H3jiaHus ¢ HaydHO
pelieH3upaHe WM MNyOJIMKYBaHM B PpeJaKTHPaHH KOJEKTHBHM TOMOBE (CBBP3aHH C

aucepranmontus Tpya 3a HC . Jlokrop Ha naykute™).



[IpeactaBenu ca 6 craruu, nyonukysanu ot 2019 o 2024 r. Exna ot crauute e

camocrosTesied Tpya. Ha age ot nybnukanuure jgou. Hakos € Bozgell aBTop. a Ha ocTaHaIuTe
€ ChaBTOP. 3a Ta3u MyOJMKalMOHHA AKTHBHOCT, J101l. HakoB nojyvasa 56.66 ToUKH.

I'p. A. [{uTupanust UK peLeH3uH B HayYHH W3JaHus, pepeprpannd 1 HHACKCHPAHH B
CBETOBHOM3BECTHM 0a3M JAHHU ¢ HayuyHa MH(pOpMAlUs WIH B MOHOTPaQHH M KOJICKTHBHH
TOMOBE.

OT nyGIMKyBaHuTe Hay4HH TPYIOBE ¢ BHAHO. 4e foll. HakoB e apTopuTeTeH HaydeH
paGoTHUK. B cBOoMTe HayuyHH TPYJOBE CTHUIA 10 BEPHU PELICHHUS CbC CHOTBETHUTE HAY4HH,
HAYYHOTIPUJIOKHH W TIPUTOKHH 1TpUHOCH. ToBa € BU/HO U OT MHOTOOPOHHHTE MY HIUTHPAHHsI

B criicanus, pedepupanu B Scopus 1 WoS, 3a kouro nmoiyuasa 110 Touxu.
X. KpurnuHu 6e/1e:KKH, BIIPOCH H NMPENOPbKH KbM KaHAHAATa

Hamam KPpUTHYHH OeNeXKH KbM MpEACTAaBCHUS JUCEPTAIlHOHCH TPYA. Ilo3BoasgBaM cu
Ja H3Kaxa JIMTYHOTO CH YAOBJICIIBOPCHUC OT Oq)OleHCHI/IeFO. CTHUJIa U Ha4YHHAa Ha U3JI0KCHHEC B

Npe/ICTABEHHs! JOKTOpAT.
3JAKJIIOYEHHE:

Bb3 ocHOBa Ha MPOJIOKEHUTE OT JIOKTOPAHTA pa3IHMUHH METOIAM Ha H3CIIB/BAHC,
NPaBUIHO W3BE/ICHU EKCIIEPUMCHTH, HAMpaBeHHUTe O0OO0OIIEHHs W W3BOJM CUHTaM, 4
npeCTaBeHUT aucepTannoHer tpya otrosapst Ha 3PACPD u IlpaBunnuka 3a ycnosusra v
pena 3a npuaoduBane Ha HayuHu cteneHd CCA, KOETO MU jaBa OCHOBAHHE Ja o OLEHs
[Tonoxurenno.

Bb3 0CHOBA HA rOPeH3/10)KEHOTO, pe/UIaraM ¢ roJsiMa yoeaeHoCT Ha Y BaKaeMoTo
HALIMOHAJTHO JKYPH. Jla IPUCHIN HayyHaTa cTeneH ..JIoKkTop Ha HaykuTe™ Ha aou. uixk. Hakos
B 00J1aCT Ha BUCIIETO oOpazoBanue 5 .. TexHnyecku Hayku™. npodecMoHaIHO HallpaBIeHHE
5.12. . XpaHUTETHH TEXHOJIOTHH ™ ..Te€XHOJOIHH Ha OMOJOTHYHO aKTUBHUTE BEILIECTBA

(BKJIIOUUTEIIHO €H3UMH, XOPMOHH, O€JITBbUHHH).

15.08.2024 r. M3rorBun peueHsusTa: ... e

rp. Ct. 3aropa (mpod. acu Tonop IuMUTPOB)




REVIEW

on a dissertation work for the acquisition of a scientific degree "Doctor of Sciences”. in the field
of higher education 5 "Technical Sciences”, professional direction 5.12. "Food technologies"
"Technologies of biologically active substances (including enzymes. hormones. proteins).
Topic of the dissertation: "Implementation of zero-waste technologies in the food industry by
utilizing plant waste to obtain functional bakery and confectionery products’.

Author: Assoc. Prof. Eng. Gjore Nakov at TU - Sofia. College - Sliven.

Review by Prof. D.Agr.Sc. Todor Dimitrov Dimitrov. University of Ruse, Razgrad Branch,
Agricultural Sciences. 5. "Technical Sciences". 5.12. "Food Technology". Technologies of
biologically active substances (including enzymes. hormones. proteins), appointed as a member
of the Scientific Jury by order No. RD 05/168. dated 28.06.2024. of the Chairman of the

Agricultural Academy. Sofia.

I. Brief introduction of the DSn candidate (important biographical data and scientific

development)

Assoc. Prof. Eng. Gjore Nakov was born on May 18, 1988 as a citizen of the Republic
of North Macedonia. He possesses extensive scientific experience in his field. He earned an
educational and qualification degree "Bachelor" in 2013 at the University of "St. Kliment
Ohridski" - Bitola. Faculty of Technology. located in Veles. North Macedonia.

In 2016, he received a Master's degree in "Pharmaceutical and Food Biotechnologies”
from the "Angel Kanchev" University of Ruse. Razgrad branch. field of study earning a total
of 60 credits.

In 2019, he defended a dissertation for the acquisition of the Doctoral degree on the
topic: "Research of low-molecular biologically active substances in functional biscuits" at
Burgas University "Asen Zlatarov".

He served as an Assistant at Ruse University "Angel Kanchev". Razgrad branch from
2016 to 2020. Since 2020. he has been a Ch. Assistant Professor at the same university.
Additionally. he held the position of Ch. Assistant at the Insitute of Cryobiology and Food
Technology form 2020 to 2022. From September 2022 until now assistant professor at College-
Sliven at the Technical University - Sofia.

Language skills: Mother tongue: Macedonian. Other languages:

Bulgarian : listening — C2 . reading - C2 . writing - C2 . oral expression - C> . participation

in conversation - C .




Croatian: listening — C , reading — Cz, writing — C . speaking — C1 , participation in
conversation — Cy .
English: listening — B: . reading — Bz . writing — Bz . speaking — Bz, participation in

conversation — B» .
I1. General characteristics of the dissertation and abstract - volume and structure

The presented dissertation comprises eight chapters, including an introduction,
analytical review of the literature used, aim and objectives, methodology. results and
discussion, conclusions, publications related to the dissertation and contributions.

The dissertation consists of 260 typewritten pages. In terms of volume and structure. it
meets the requirements for the defense of a large doctorate. and the attainment of the scientific
title "Doctor of Sciences".

The abstract provides a synthesized overview of the obtained results and contributions.
It spans 51 pages and includes the necessary tables, graphs. and comments on the obtained

results, meeting all relevant requirements.
I11. Relevance of the issue

In his scientific research, Assoc. Prof. Eng. Nakov has addressed a crucial issue that
needs to be solved facing the global community, namely. how the utilization of food waste and
by-products can enhance the economic, ecological. and social sustainability of the food
production chain.

Assoc. Prof. Nakov rightly points out that the solution to the problem require
transitioning to sustainable and efficient biomass utilization in integrated high-performance
production systems, using residues and waste from production. Waste recovery can be achieved
by adopting a circular bioeconomy model, which focuses on employing renewable biological
resources and transforming them into value-added products. These products include food for
humans and animals. biologically based products. and bioenergy. with the goal of minimizing
the use of non-renewable resources. This approach not only enhances the value of by-products
but also contributes to economic benetits and growth.

During the processing of fruits and vegetables. large amounts of food waste are
generated - up to 60% of their mass is most often in the form of seeds and/or peels. This results
in the loss of valuable macro and micronutrients. Theretore. it is beneficial to utilize food waste
in the production of bread, bakery products, and similar items in order to create functional foods

and waste-free technologies.



IV. Literary awareness and theoretical preparation of the candidate.

The literature review spans 64 pages and cites 301 authors, of whom 7 are in Cyrillic
and 294 are in Latin script. Most of the cited scientific works were published after 2010,
highlighting the significance of the problem addressed in the dissertation. Familiarity with such
many contemporary sources provides Assoc. Prof. Nakov with the opportunity to get a solid
theoretical foundation for the issues discussed in the dissertation.

The literature review concludes with a summary and conclusions. which 1 view
positively. Due to his thorough awareness, the author has evaluated various approaches to
enhancing the value of by-products to reduce CKD waste. By-products from the processing of
tomatoes. apples and grapes are used for animal feed. However. managing these by-products is

challenging and requires additional costs.
V. Methodical approach

1. Materials, methods and equipment for research.

Experiments were conducted using commercial white wheat flour (type 500), pressed
yeast, table salt. granulated sugar, chicken eggs, sunflower oil. margarine. cow butter, whole
cow butter, etc. The necessary materials were purchased from commercial suppliers in the
Republic of Bulgaria.

The methods for producing crackers, biscuits and cake using by-products from the
processing of tomatoes, apples, and grapes under laboratory conditions are described in detail.

The experiments were conducted in the laboratories of the Razgrad branch of the
University of Ruse. Dryers (UFE 500 — Memmut Gm BH, Schwabach . Germany) were used.
Excess residues (tomatoes and other pressings) were ground using a grinder (KMF10 grinder)
IKAR — Werke GmBH CoKG. Staufen , Germany.

Apple peels were blanched in hot water for 30 seconds to prevent enzymatic browning.
Flour from grape pressings of the "Muscat blanche" variety. harvested in 2018, was also
obtained from the Razgrad district in the North Central Region of Bulgaria. Tomato press flour
was made from ripe tomatoes harvested in 2019, also from the Razgrad district in the North
Central Region ot Bulgaria.

2. Marketing research

A consumer marketing survey was conducted regarding the management and utilization
of waste products from the Food Processing Industry (FPI) across 4 countries. The survey.
consisting of 15 questions, included respondents from R. Bulgaria. R. Croatia. R. North

Macedonia and Bosnia and Herzegovina.
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The benefits of using the new foods with the addition of by-products from tomatoes.

apples and grapes are well-commented. They are richer in dietary fibers, fats. proteins. phenolic
compounds, antioxidants, tocols and carotenoids. all of which have beneficial effects on the
body. Therefore, they are considered tunctional foods.

3. Objectives and goals of the development

Thanks to the review and analysis of the scientific literature on the subject ot the
dissertation, Assoc. Prof. Nakov has correctly formulated the goal and the associated tasks. The
aim is to research the utilization of plant waste from FPI. with the aim of implementing zero-
waste technologies by developing functional bakery and confectionery products.

To achieve this goal. four tasks with corresponding subtasks have been defined. Due to
the limited scope of this review, I will summarize these tasks briefly.

1. Investigate consumer opinions 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 FPI, and the production of functional foods (likely
through focus groups).

2. Explore the possibilities of producing crackers with additives ot tflour and pressings.

- study of the properties of wheat flour and flour mixtures. determination of the
nutritional value and antioxidant activity of wheat flour, tomato press flour and crackers.

- determining the amount of crackers obtained and determining the optimal amount of
flour from tomato presses in crackers through mathematical analysis.

3. Investigating the possibilities of obtaining biscuits with the addition ot apple peel
powder.

- study the properties of wheat flour, apple peel flour and tflour mixtures.

- determine the nutritional value and antioxidant activity of the obtained biscuits, as well
as their quality.

- determine the optimal amount of apple peel flour to be added to biscuits through
mathematical analysis.

4. Investigate the possibilities of producing cakes with the addition of flour from grape
pressings and flour mixtures.

- study the properties of wheat flour, tlour from grape pressings and tlour from mixtures.

- determine the nutritional value and antioxidant activity of the resulting cakes and
assess their quality.

- determine the optimal amount of grape press flour to be added to cakes through

mathematical analysis.




The processes and technologies for producing crackers. biscuits, and cakes are described

in detail. The nutritional value and antioxidant activity of the flour, flour mixtures, and the final
products were assessed (phenolic content, phenolic fractions. antioxidant activity. total
carotenoids, tocols and fatty acids). The physical properties, textural parameters. color and
sensory analysis of the finished products were also evaluated. The obtained data were analyzed
using the Matlab program system (The Mathworks. Inc., Natick. MA, USA).

The experimental data were analyzed using analysis of variance (ANOVA). The
analyses were performed with the XLSTAT statistical program. Mean values and standard
deviations were calculated using Microsoft Excel (Microsoft Corporation. Redmond., WA,

USA).

VL. Significance and validity of the results: Interpretation and conclusions.

The materials used. along with surveys and standard physicochemical and biochemical
methods, have enabled Assoc. Prof. Nakov to obtain valuable results. These results are
presented in 24 tables and 63 figures. Additionally, sample diagrams of the technological
processes for utilizing grape pressings and producing cakes are included.

[ highly appreciate the summaries of the obtained results in the doctoral thesis submitted
for review. This demonstrates that Assoc. Prof. Nakov has a deep understanding of the scientific
issues he is addressing and highlights the methods for solving the problem of waste utilization
from the FPI.

Nine generalized conclusions were drawn from the conducted research. which naturally
follow from the valuable results obtained for both science and practice. Some of these results
are reported for the first time in this field. [ accept the conclusions without any remarks and

with personal satisfaction.

VII. Dissertation Contributions.

Two scientific contributions, two scientific and applied contributions and four applied
contributions have been made from the experimental work and innovative technologies
developed at the FPI related to the utilization of plant waste for producing functional bakery

and confectionery products.



Scientific contributions:

Database evidence and mathematical models are used to determine the optimal added
amount of tomato pomace flour in crackers, apple peel flour in biscuits and grape pomace flour
in cakes.

It has been proven that tomato pomace. apple peels and grape pomace are richer in
biologically active substances. minerals. fibers. and phenolic compounds. and have high
antioxidant activity, making them valuable sources of macro and micro elements. Additionally.
a certain content of carotenoids and tocols has also been identified in tomato press flour, which
increase the crystallization temperature of the starch in flour mixtures.

Scientific and applied contributions:

- For the first time in our country, suitable mathematical models have been established
and selected, thanks to which the optimal added amount of tomato pomace flour in crackers
(9.27%), apple peel flour in biscuits (23.58%) and grape press flour in cakes has been
determined (4.42%).

- Thanks to the precise research, Prof. Nakov has demonstrated the high nutritional
values and antioxidant activity of the flour from tomato pomace, apple peels and grape presses.
These flours are thus used as valuable raw materials in bakery and confectionery products
(crackers, biscuits and cakes) with functional properties.

Applied Contributions:

The research results indicate that the potential for utilizing by-products from tomato,
apple and grape processing has been explored. Waste-free technologies have been developed at
FPI for the production of bakery and confectionery products (crackers. biscuits and cakes).

- Three recipes and technologies were developed for producing crackers enriched with
tomato pomace flour. biscuits enriched with apple peel tlour, and cakes enriched with grape
pomace flour.

- Three example schemes of technological operations for utilizing tomato pomace. apple
peels and pomace have been applied to produce crackers, biscuits and cakes.

- Three types of functional bakery and confectionery products (crackers. biscuits and
cakes) enriched with flour from the above-mentioned pomace were produced in the laboratory.

It was found that crackers with 8% addition of tomato pomace flour. biscuits with 24%
addition of apple peel tlour, and cakes with 4% addition of grape pomace flour have the best
sensory quality.

[ appreciate the contributions made and recommend their immediate implementation.



VIII. Publication activity and evaluation of scientific publications

Assoc. Prof. Nakov submitted a dissertation for the "Doctor of Sciences" degree and
received a score of 100 points.

Group. G. Articles and reports published in publications, referenced and indexed in
global databases with scientific information. related to the dissertation work for the National
Doctor of Sciences Degree.

Six articles published between 2020 are 2022 are presented. Four of these articles are
referenced in WoS and Scopus, white the remaining two are indexed in WoS, earning 57.38
points for this publication activity. In this scientitic production, Associate Professor Nakov is
the lead author of five articles and the second author of one.

Group. G. Articles and reports published in peer-reviewed non-refereed journals or
edited collective volumes (related to the dissertation work for the Doctor of Science degree).

Six articles published between 2019 are 2024 are presented. One of these articles is an
independent work. Prof. Nakov is the lead author ot two publications and a co-author of the
remaining ones. For this publication activity, Assoc. Prof. Nakov has earned 56.66 points.

Group. D. Citations or reviews in scientific publications, referenced and indexed in
world-renowned databases of scientific information or in monographs and collective volumes.

It is evident from the published scientific works that Assoc. Prof. Nakov is an
authoritative scientist. His scientific works demonstrates significant scientific, scientific and
applied contributions, leading to accurate solutions. This further supported by his numerous

citations in journals referenced in Scopus and WoS, tor which he has received 110 points.
X. Critical notes, questions and recommendations for the candidate

I have no critical remarks on the presented dissertation work. | take the liberty to express

my personal satistaction with the layout, style and presentation of this dissertation.
CONCLUSION:

Based on the various research methods proposed by the doctoral student, the correctly
conducted experiments, and the generalizations and conclusions drawn, I believe that the
presented dissertation complies with the ZRASRB and the Regulations for the Conditions and
Procedures for Acquiring Scientific Degrees at the Agricultural Academy — Sofia. Therefore. |
am inclined to evaluate it positively.

Based on the above, I strongly recommend to the Honorable National Jury to award the

scientific degree "Doctor of Sciences" to Assoc. Prof. Eng. Nakov in the ficld of Higher



Education 5 "Technical Sciences", professional direction 5.12. "Food technologies".

specifically in "Technologies of Biologically Active Substances (including enzymes.

hormones, and proteins)".

15/08/2024 Prepared the review: ... ... ST
St. Zagora (Prof. DAgrSc. Todor Dimitrov)




