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BLPXY JMCCPTANMOHEH TPY/ 3a MoJly4aBaHe HA HAYYHATA CTENCH »/IOKTOp Ha Haykurte”
B 00JiacT Ha BHcLTe oOpazoBanie TexHUTeCKH HayKH, Mpo(EeCHOHAIHO HanpapieHue 5.12.
XPAHUTEIHH TEXHOJIOTUH, HAYYHA CHENMANHOCT TeXHOTOIMs Ha OUOJIOTMYHO AKTHUBHUTE

BCILCCTBA (BKII. €H3HMH, XOPMOHH, OCATHUHHE).

Tema u aBTOD Ha AMCEepTANMOHH IS TPV

Tema: Peamusupane ma GesoTnajuu  TexHOMOrHM B XPaHHUTEJIHO- BKyCOBAara
HPOMHIIICHOCT,  4Ype3  ONOJI30TBOPABAHE Ha PACTHUTENHH OTHAIBIH 3a noJlyyaBaHe Ha
(GyHKUHOHANHN X1eGHu U CHAIKAPCKH W3/1e11s

ABTOp: jton. 1-p umk. ['vope Hakos

Yaen na vayunoro sypu: o, A-p Cunsust Atanacosa Manosa,

Wucruryr mo  xpuobuonorus wu XpaHUTCTHH TexHonornu, rp. Codus, Hayuna
cnenuanHocT TexHonorust Ha GUOSOrMYHO AKTUBHUTE BELICCTBA (BKJI. €H3MMH, XOPMOHH,
Oearpunnm), 3anosea Ha [peacenarens na CCA 3a HazHauasane Ha Hayunoto sxypu Ne PJ]- 05-
168/28.06.2024 r.

Kananparer 3a mayunma crenen e TIPEACTABUII  TIBJICH KOMIUIEKT JOKYMEHTH:
AUCCPTALHOHCH TPYJ, aBTopedepar M crpaska 3a NPUHOCUTE, CbIVIACHO W3MCKBAHUSTA HA
3PACPE u [TIT3PACPE 3a AOMYCKAHC J10 3alMTa Ha HayqHa cTerel .. JlokTop na Haykure®™,

I.  Kparko npeacrassine na AOKTOPAHTA

Hou. 1-p nmk. I'vope Hakos e poien na 18.05.1988 r. B rp. Benec, PenyGuika Cesepna
Maxenonus. Kanawnarsr e npuo6un obpasosarenna cremnen ,»bakajaBep* 1o crnenuantoct
- XPaHHUTEIHN TEXHONOTHH W BHOTEXHOJIOrMH™ B Yunsepenter CB. Kimment Oxpujickn —
burona. Texnonoruuyno-rexunueckn (akynrer — rp. Benec, PC Makenonus npe3 2013 r.,
oOpazoBareiiia  crerned »Maruetop™ e sapwprin npes 2016 r. mo crnenMagHOCT
~PapmaueBTHUHM W XpaHuTENHNU Ouotexnosnornu®, Pycencku YHHBEpCUTET ,,AHren KnHues®,
Ounnan Pasrpan, Peny6inka bbirapns w npuno6usa oGpaszosarenna u Hay4YHa CTereH
~HokTop™ ipes 2019 r. no cnenuannoct »» [€XHOoMorust Ha GHONOrHYHO aKTHBHUTE BelleCTRA™,
Yuusepcurer ..Ipod. A-p Acert 3narapos™, rp. Byprac. Hayuuara cu xapuepa 3arnousa npes
2016 r., Korato € HazHaueH Ha aKazeMuuHa JUILKHOCT ,,ACHCTEHT™ B Pycencku ynusepcurer
~Anren Konues™, Guiman Pasrpa, npe3 2020 r. 1o okromspu 2022 1., cien ycIieuieH KOHKype,
3aCMa aKa/leMM1HaTa JUIBKHOCT .I'7laBen acucrent™, ¢hoTBETHO B Pycencxu yHnusepcurer

~Anren Kvnuen™, ®usman Pasrpan u Mueruryr no KpnoGunosoruss u  xpanurennure




TeXHOJI0rMH, CeNCKOCTONaHCKa aKanemusl, Codus. Buanee ormuno nucmeno u IOBOPUMO
OBITapCky, XbPBATCKN M AHTTHIICKH 31K H HMa MHOT0 I0OpH KOMITIOTEPHH YMEHHUS. YdacTBa
€ B OPraHH3alHOHHUTE KOMUTETH HA TPU MEKIYHAPOIHH HayyHu KOH(QepeHIuH, OWI e rocr
peraktop Ha Systems Microbiology and Biomanufacturing v ¢ wien na peIKoJIerusaTa Ha
Hayunute cnucanms Horizons - International Scientitic Journal (1 [1SJ) u International Journal of
Natural and Engineering Sciences (UNES). Jlow. ji=p maax. 1. Hakos ¢ PELCHBCHT HA HAYYHH
Clatuy B HulekeHpanu ermicanus 8 Web of Science u Scopus. YuacTsa B akuuu 1o nporpama
COST karo wien ua ynpaBuTenns ¢oBeT 0 wieh a IPYIN, PEKOBOANTEN € Ha JIBA H Y4ACTBA B
CARI HAIHONAICH NPOCKT 1 € y4acTHUK B 10 BbTpeLno HHCTHTYHOHANHH [TPOEKTH.
II. O6ma xapakrepucrika na ANCCPTALHSITA M aBTOpedepaTa — 06emM U CTPYKTypa
Juceprannonnust Tpys ma Tema: ~Peannsupane Ha Gesormassu  TexHogOrMM B
XPaHHUTEIHO- BKYCOBATA MPOMHILICHOCT, 4pes3 OIOJI30TBOPABAHE HA PACTUTC/IHH OTNAJbBIH 33
[10J1y4aBaHC Ha (DYHKUHMOHAIHU XJIeOHU U CHAAIKAPCKA M3 LIeIM ONOJ30TBOPSBAHE HA
XPAHUTCIIHATE OTHANBIH W BTOPHYHHTE NPOAYKTH 3a MoJ1o0psiBaHe Ha HKOHOMHYECKATa,
CROJIOIMUHATA 1 COUHAIHATA YCTOHYMBOCT HA XpaHHUTENHATA BEpUTra Npu NPOU3BOACTBOTO Ha
Xpanu. Ilpu npepaGorkara wa miogosere u 3CTICHYYIMTE 3a TIPOM3BOJICTBO Ha pa3iIMdINy
MPOLYKTH OT TAX, B XPaHHTEIHO-BKYCOBATA IIPOMULLICHOCT (XBII) ce renepupar rosemu
KOJIMHMECTBA XpPAHNUTEITHH OTNANBIHN (0K0JI0 25 — 60% 0T MacaTa Ha pepaboTBAHMTE 1JIOIOBE U
3CICHUYLUH), Hal-4ecTo 1o/ (opMaTa Ha myana w/wmm CCMCHA, KOMTO €a U3TOYHUK HA LICHHU
MAKpO- M MHKPO- XPaAHHTCIHIN BEUECTBA. KOHTO MOTaT Jia ce Cautar KaTo (PYHKIHOHAJTHU
CbCTABKY MPH NPOU3BOJACTBOTO Ha PA3IMUHK W3/€/1Hs (x40, xnebuu u3nesus, CllaIKapCcKu
H3ICTUA | 1IP.), ¢ Uesl Ch3jlaBane Ha (YHKIHOHATHH XpaHu H peaJiu3upaHe Ha OE30TIAALYHH
rexHoyoruu B XBIT. 1o cosita CTPYKTYpa u CbAbpKaHUE II0OKPUBA CHIEUUPUUHUTE M3UCKBaHMUS,
sajiokenyt B 3PACPE u Tpasuinnka 3a lipunaranero My B CCA 3a TeopeTHUHH 0600IEHHS 1
PCLLCHHA HA TONCMU HAYYHO NPHIOKHH NPOGICMH, KOHTO CbOTBETCTBAT HA CbBPEMEHHUTE
MOCTIOKCHUS. W NpPeJICTABNSBAT  3HAUMTETEN W OpHUIMHAJICH IMPHHOC B Haykara.
JIMCepTalMOHHMAT TPy OTpassBa  Biaramero Ha CTpaHHYHH [POIAYKTH, MOJYYCHH OT
npepaboTkaTa Ha 10OMaTH, IOLIKH | FPO3Ze M pealln3UpaHeTo Ha O0C30THAABYHH TEXHOJIOIHH B
XBIT upes npoussosictsoto Ha xjie6un u CHA/IKAPCKA M3/ICIUA- KPEKEPH, OUCKBHTH M KEKCOBe,
ROCTO € aKTYQIHO 32 CHBPEMEHHOTO 3eMeIe]IHe 1 XpannTeliia HHaycTpHsi. Temara e akTyanHa
M 3Ha9MMa 33 ChBPEMEHHATA HAyKa 110 OTHOIICHHE Ha ONION30TBOPSIBAHE HA CTPAHHYHHTE
MPOAYKTH W oborarsizaHe Ha XJCOHHTE W CIIAIKApCKUTE M3JICIIUs C BJIAKHUHU U OHOJIOTUYHO
aKTHBHK  komionenTH. llpeactasenute pesynratn oborarsisar JUcTarta Ha NOJIyYeHHUTE

NPOAYKTH ¢ HETUITUYHH To0aBku u 1‘10;(06p;13aT TEXHUA XUMWYEH U OHOXUMHYEH CBhCTaB Oe3




SHAYUTCIHO  yBCIUMYABAHE HA CHEPruiiHATa MM CTOHHOCT DY KPEKEPH U KEKCOBE, U

TOHHKABAHETO U NIPH OMCKBUTHTE. KOETO OT CROS CTpaHa 1LIe 10BeJE 10 3ApaBOCIOBHH TOJI3H B
JIMeTaTa Ha YOBeKa.

Jlucepraumonnust Tpyn ceabpka 273 crp., odpopmen B 8 pasaena ¥ BKIHOYBA:
M3MOJI3BAHN  CBKPALLCHUSATA, CNMCbK Ha TablMUUTE, CHMCHK Ha (urypute, BLBenEHHE,
JHUTEpATypeH 0030p, 1en M 3a1aud Ha pazpaboTkarta, mMarepuani, MeToaH anaparypa 3a
M3CIACNBAHE, pesylTaTn M obcwbiaane, 0GOOLIEHH H3BOLU, U3II0/I3BaHa  JIMTEparypa,
MyOIHKAMK H HTATH 110 AHCEepTALMATA, lTpHHOCH Ha IncepTamusita. JlucepraunonnusT tpy
BKIOYBA 24 Tabnuuy u 63 Gurypu. Msnomssauu ca 298 JUTEPATYPHU U3TOYHHUKA, OT KOUTO 7
Ha Kvpuimua u 291 Ha natununa, ot kouto 69% ca ot nociennute 10 roanun. Marepuasre,
MCTOIMTE 1 anapatypara 3a IPOBEK/IAHE HA HAYYHUTE CKCIIEPUMCHTH Ca OMUCAHU AETaNIHO.
Pesynrature u obewianero ca HOAKPEIICHH ¢ TOAXOAAIM W aKTyaqHH JIUTepaTypHH
u3TOYHULM. Hanpasenu ca 9 06061eHn M3BO/A, KATO KbM BCSIKA TOYKA B PE3ylTaTd M
O0CHIKAAHE CBLINO €A HANPABEHM MEXKIHHHMU W3BOJIH. AKTYaJHOCTT4 W 3HAYUMOCTTA Ha
AHCCPTALHOHHUST TPY] Ca OJKPENeHHU ¢be |7 HayuHu cTaThi, 0T KouTo | | ca nyOJIMKYBaHu B
W3Janust HHIACKCHPaHu 1 pedepupann B Web of Science u Scopus. 3HAYHTETHUAT GO HTATH
FOBOPH 32 100pa paslo3HaBaeMOCT, aKTYalHOCT 1 IPUJIOKEHHE Ha Hay4yHaTa paboTa Ha J0LL. J-
p wHx. I'bope Hako ma CieToBHO HuBO. Ilpunocure wa amceprarmonnusT TPyA ca
Pasnpe/ICieHy B TPH HAYUHHU, 1BA HAYYHO- IPUIOKHU U YETHPH NIPHIIOKHH.

ABTOpe(epaThT e npejcrasen Ha 51 CTPAHULHN U OTpa3siBa HAH-BaKHHUTE CJEMEHTH W
HOIYUCHH pe3yITaTn OT JAMCEPTAUMOHHMA TPY/A, M3BOAM M [IPHHOCH U NyOJUMKAUUH KbM
JAHMCEPTALMOHHHS TPYI.

III.  Axkryananocr na npodJiema

OmnossoTBopsiBaneTo Ha oTHaTBITE B IIOCTIC/IHATE JICCCTHIIETHS. € aKTyalHO OT
CKOJIOTMYHA M UKOHOMMYECKA IJe/[Ha TOYKa, Kpbrosara Gnonkonomunka nospossisa Ja ce
H3TIOTI3BAT BH300HOBsIEMH GHONOrHUHM pecypeH u IPEBPBIIAHETO UM B TIPOJYKTH ¢ 0OaBeHa
CTOHHOCT, KbM KOMTO CE OTHACST U XPaHUTE 3a KMBOTHH W XOpa, NPOAYKTH HA GHOJIOrMYHA
OCHOBa M OHOEHEPrHs ¢ NN NMOHMKABAHE Ha ynorpedara Ha HeBH30OHOBAEMH H3TOYHHIA.
Braranero na sropuunu HPOLYKTH B X510, XJICOHN M CJANKAPCKU M3/Iens ¢ aKTyajaHO npes
nocicannte 10 roannn, xoero e nogkpeneno ¢ JIMTEPATYPHU M3TOYHHLM 1O pazpaboTeHaTa
TEMATHKA Ha auceprauMonnus Tpya. Jeraiino ca PCACTABEHN TEXHOJIOTHUTE 34 110J1y4aBaHe
Ha KPCKEPH, OMCKBUTH M KeKC, KAKTO W BIMSHHETO Ha TEXHOJIOrHYHaTa 00paboTKa BHLPXY
(PU3HKOXUMHYHHTE W OpPraHoNenTHYHUTE 1M nokazaresiu. OyHKUHOHAIHUTE XpaHH OeNeKar

Hatasioro cu ot 1980 r., korato B Smonus e AQACHO TAXHOTO OIIPEICICHUE 3a 1IPBB ITBT.




Paszpaborsanero na Qyukumonanuu Xpatit € aKTyalIHO M peauna yuenu ot st CBAT paboTsT B
obmacrra Ha HMOTY9aBAHCTO UM IIPe3 MOCHE/THUTE 5 JIeCeTHICTHS, B T.4. I Aon. a-p unk. ['eope
Hakos. Hanpagpeno e 3a IPBB T MAPKEHTUHIOBO MPOYYBAaHE LPH NOTPEGUTEIH OT YETUPH
ABPKABU Ha BalTKaHCKAS MOJIYOCTPOB ¢ el yeTaHOBSBaHe Ha HaCTPOHKHTE UM 3a 3aKyNyBaHe
Ha XpaHUTCTHH LIPOAYKTH, 000raTeHH ¢ oTnaabLy ot XBIT. JlucepralMoHHuaT TPy A Ha 0L, JI-
p k. I Hakos e cBbpsan ¢ paspaGorsane Ha Texnonorus aa 1ojlyuaBane Ha OpalHo OT
AOMATCHA TPCCOBKH, SOBIKOBH KOPH M IPO30BH IIPCCOBKHU € €1 BJaraHeTo MM KaTo
(ynxumonanHa 106aBka KbM XJIeGHH u ClallkapCku u3jenus. Paspabotenn ca peuenrtypa u
TCXHOJIONHA 32 0Ny HaBaHE Ha KPEKepH, OUCKBUTH U KEKC ¢ 106aBKA Ha OMNpeJIe/IEHU OTHANBYHH
MPOLYKTH ©OraTH Ha OHOJIIOTHYHO AKTHBHU BCIICCTBA, CBHOTBETHO OpAllIHO OT JOMATEHH
IPECOBKH, SIOLIKOBH KOPU M IPO3/IOBHU npecosku. Msnonssauu ca chBpeMeHHM MeTONH 3a
AHAJIN3, Bb3 OCHOBA HA KOUTO Ca HAIPABCHH OpranoJjIenTHYHA, (PU3HKOXUMUTHA H OHOXHMHUYHA
OLCHKA Ha MapameTpMTe HAa TPUTE BUJAA TECTECHH H3/eIIUs. Hanpasenu ca matemaruuecku
MOJICITH 3a OTTpEJIeNITHE Ha ONTHMATHOTO T06aBEHO KOTHYIeCTRBO OpalHo OT TOMAaTEHH MPECOBKH
B KpeKepu, OpaliHo oT 10bIKOBY KOPH B OMCKBUTH 1 OPALLHO OT FPo3/10BH [IPECOBKH B KEKCOBE
CHPAMO Macata Ha OsJIOTO IIEHHYHO GPALIHO. Hucepraunonnusr tpyn nma TEOpEeTHYHA U
HayuHa CTOHHOCT W NO3BOJISIBA ObJAEIM M3CAC/ABAHUA B 061aCTTA Ha OIOJI30TBOPSIBAHETO HA
BTOPHYHH 1IPOAYKTH OT XpaHWTENHATA HHJYCTPHS B IIPOU3BOACTBOTO Ha XJISIO, XJIeOHH U
CILANKAPCKH M3NENA ¢ PYHKUMOHAIHU CBOMCTBA U BUCOKA GUOIOIMYHA CTOHHOCT.
IV.  Jlureparypua ocseromenocr u Teopernyna NOAroTOBKa HA KaH/AHAATA

Jlutepatypuust cnucbk ce cberon or 298 JIUTCPATYPHH HU3TOYHMKA — HAy4yHM
yOIUKAIMY, KHHTH, YYeOHHIIH, HOPMATUBHH IOKYMEHTH H JIp., OT KOMTO 7 ca Ha KHPHJIWIA I
291 Ha narunMua, o0XBaualu nepuosa or 1977 no 2023 r., xato 69% or nocieauure 10
romuun. Jlou. 1-p uwx. I'vope Hakos e 4BTOp ¥ CHaBTOp Ha 9 MyGIMKALHH OT HpHIIOKeHaTa
Jmreparypa. JInteparypuure ustoununm ca no [IPC/ICTaBeHATA TeMa HA IMCEPTALHOHHUS TPy
1 HPOBEJICHATE HAYUHH H3CIE/BAHNS, KOCTO € HpeAnocTaBKa 3a HOJIydaBaHe Ha OPUTHHAIHH
pesyatatu. Jlou. a-p umk. I'. HakoB e kommertenten o TéMaTa, MO3HaBa ChCTOSHUETO Ha
polsieMa, KOETO € BHJHO OT n00pe odopmenns nuTeparypen IPErjIe U SICHOTO M TOYHO
(opmynupane na nocrasenara wen u 3a/laun M [I0CTHI'AHETO Ha Q/ICKBATHH U PCalHCTHYHM
pesyntatu. IlpeacraBenusar Gpoii TTEPATYPHI M3TOYHUIM TOBOPH 3a Jlo0pa JUTeparypHa
OCBCAOMCHOCT ¥ TCOPETHUHA 110/IFOTOBKA Ha JIOLL. /I-p HIIK. I'vope Hakos.

Hamupam 3a nonoscurenno 3aBbPIIBAHCTO Ha JIMTEPATYPHHS Nperien ¢ o6oOImeHH
M3BOJIH, KOCTO NPEICTaBs KaKBO € HANPABEHO 10 MOMEHTA U KAKBO IPEICTON Jja CC U3IThJIHM 3a

IMOJIydyaBaHe Ha HOBM HAaYYHHW 3HaHUSI U JaHHH H OCBIICCTBABAHETO Ha LEJITa Ha Hay4yHara




pazpaborka. AxuentHpano e BLpXY OIOJ30TBOPABAHETO HA OTIAAbYHUTE NPONYKTH OT
PaCTUTEIICH NPOU3XOA B XpaHHTEHN HPOAYKTH, B T.4. U XJis10, XJIeOHH U CIIAJIKAPCKH H3IeIns,
METOMMTE HM 33 ONOJ3OTBOPABAHE M M3MOJI3BAHATA KOHUCHTpaLMA, KOETO TI'd MpaBu
DYHKIMOHANRK  XpanuTeHY IIPOAYKTH C BHCOKO CHAbPXKAHHE Ha OHONOTHYHO aKTUBHHU
KOMIIOHEHTH H KOpenupa ¢ npoQecuoHaniioTo HAlIpaBJICHUE HA HACTOALIMS JAHCEPTALUOHEH
TpyA.
V. Meroauuen noaxon

MeToudanusar 1mosxoxn e CbOOpa3eH ¢ nocraBeHara e u ITPOU3THYALINTE OT Hes 3aaUi
38 U3IBJIHEHNE, KOUTO Ca NMOJKPENICHU OT NPHIAIAHCTO Ha KJTACUYECKU U CbBPEMEHHU METO/U
W aHATHTHYHH TeXHUKH 32 aHanmn3. Pasnen .-Marepunan, metonu n armapatypa 3a U3cjeaBaHe" e
Lpe/icTaBen Ha 25 CTpaHULM OT AMCCPTALMOHHUA TPYJl, KATO €a OMMCAHH METOMUTE 3a
lo;rynaBane Ha OpautHO OT BTOPHYHH HPOZLYKTH, 32 IPLB BT € HANPABEHO MAPKETHHTOBOTO
[IPOY4YBaHC B YETUPH IbPIKAaBU Ha Bankanckus TTOMYOCTPOB, NPE/ICTABCHU Ca PeLEnTypUTe Ha
TPUTE BUJA W3CIECBAHN U3JICIUS U KOHIICHTpauusaTa Ha 100aBKHTe OT GpaluiHo Ha BTOPHYHH
HPOAYKTH, NPOBCACHH ca ()YHAAMEHTAIHU U CBBPEMEHHH (U3HKOXUMMYHM U OHOXHMUYHY
AHATM3K Ha Opatnara, OpallHeHnTe cMecH | UPOIYKTUTE, U3BBPIUICHA € OPraHONeNTHYHA |
PCOJIOTHYHA OLCHKA HA TOTOBUTE HIPOJYKTH U 3a HPBB BT € H3rOTBCH MATEMaTHYECKH MOJEN
34 ONPCIICTIAHE HA ONTHMATHATA KOHUEHTPALHA HA T0GABKATA B TECTEHOTO U3AETHE, IIPUIIOKEH
3a TPHTE BUAA IPOAYKTH. Bh3npuetust metoanuen [IO/IXO/1 € rapaHius 3a MOCTUTAHE HA BUCOKO
Ka4yeCcTBO Ha HAYYHOTO HU3ClIeNBaHe W AOCTOBCPHOCT Ha NOJIYYEHHTE PE3YIITATH.

VL. 3uaunmocr u YoeanTeaHoeT Ha mogayucHuTe pe3yaraTu, mHTEpNperauuu u

H3BOAH

Honyuenure pesynraru ca A00pe dopmyaupanu, nocienopareniy ca, UMAT JIOruyecka
BPB3KA M OTTOBAPAT HA TMOCTABEHHTE 3a/1a4M 33 IOCTHIaHe Ha nejTa Ha AMCepTauMOHHHS TPy,
Te ca npeacrasenu p 24 TadnuuM u 63 (Gurypu u ca 00paboTeHn cTaTHCTHUECKH. Paznen
SLesyirrarn wo o6ewioane Chabpxka 122 crp., koero ¢ nourn 50% ot odmusg obem Ha
ANCCPTALMATA M TOKA3Ba rOTAM 00eM U3BbLpLIeHa CKCliepuMenTaiiHa pabota. Beekn nogpasaen
3aBbpIIBa ¢ 0000LIEHHE, KOCTO JaBa ICHOTA 34 [TOTy9CHHUTE U TIOCTUTHATUTE PE3YIITATH.

Pesyarature n taxnoro o6enicnane ca HPCACTABCHH B YETHPH Pa3ienia, KOUTO OTrOBapsT
Ha NOCTaBCHHUTC 3a4auyu 3a M3MLJIHCHUE, [Topsust pasgen e cbpsan ¢ MpOBEX/1aHe Ha
MAPKCTHHIOBO  LIPOYYBAHE 1PU NOTpeGHTenH OT Peny6nuka Bwarapus, P.C. Makenonns,
Penybiika Xwpeatus w Bocna 1 Xepuerosuna mo oTHoUIeHHEe Ha OIION30TBOpSsIBaHE Ha
otnaxbuute B XBII. Ipeacrasenu ca Buiosere OTHA/IBLUM 1 KOJIMYECTBOTO UM FCHCPHPAHO BbB

BCAKA eJlHa oOT InpoyuBanure AbpPiKaBH. C’BFHaCHO ITPOBEACHOTO INpOyYBaHe T10BeYe OT




HOJIOBMHATA aHKECTUPAHU CMATAT, 4e oTuagbuure ot XBI1 He ce 00paboTBaT NpPaBUIHO U GuXa

MOI'TIH Jia OBJIaT pUIIarany B IIPOU3BOJICTBOTO HA HOBU TIpoaAyKTH. CHriacHo MIpECTaBUTE HA
norpedurenure ornaabuure or XBII CLABPIKAT HA NBPBO MACTO OHOMOTMYHO AKTUBHU
BCILECTBA. CICABAHM OT KOJIMYECTBOTO Ha BJIAKHHHH, KOHTO ce TCHEpHUpAT IIpH TpepadboTKarta Ha
l1o108¢e 1 3cnenyyun. Te emsrar, ye oTnagbuure o1 IPOU3BOJCTBOTO HA BUHO ChAbPIKAT HAli-
MHOTO IOTH()EHONN, OT npepaboTKaTa Ha SOLIKH - Hai-MHOTO XPaHWTEeIHH BIAKHHHHA W OT
npepadoTkara Ha J1OMAaTH. ye CHABLPIKAT HAI-MHOIO KapoOTeHOU M. Y CTAHOBEHO e, ye Hax 70%
OT aHKCTHPAHNTE HE ca OTKPHIIM XPAaHHTEIHU TPOIYKTH, ChabpKalK otnaabu ot XBIT, wo
0MXxa 3aKynuiM ako uMm Obje ipesuioxen. Ilposeaenoro mpoyusane npu 1oTpeduTenuTe,
HOJTYHCHHTC pe3yJITaTh OT aHKeTaTa, OTCHCTBHETO HA azapa Ha XpaHUTENHH MPOAYKTH C
7100aBKa Ha BTOPHYHU OPOAYKTH W IKEJaHMETO HA [OTpebuTenuTe na KOHCYMHPAT HOBHU
IIPOAYKTH € NpeanocTaBka 3a paspaGoTBaneTo Ha TpH BWJIA (PYHKUMOHATIHYM XPaHHTETHH
HPOAYKTH - KpEeKepH, OMCKBHUTH M KEKC, 00OraTeHH C OpalliHO, NOMYYeHO OT pacTHTeNHH
ornaxeuy o1 XBIT — Opawno ot gomarenu TIPECOBKH, OPALIHO OT AGBIKOBH KOPH U OparHo ot
IPO3MOBH  NIPECOBKH, CBLOTBETHO B  HACTOSIIUS Aucepraunoned rtpyxa. Ilposeaenu ca
GHU3HKOXMMIYHN U GHOXUMHYHY aHAM3Y Ha TpHTe BIIA NIPOJYKTH € pa3inyHa KOHIEHTPAIHs
Ha J100aBKUTE, NPOBe/lel € OpraHofenTHuCH AHALH3 Ha HOBOCBH3JaAEHUTE MPOJYKTH,
pazpaboTen e maremaTHueckn Mmojen 3a ONpPCACIISTHE HA ONTHMAIHOTO ChAbDKAHHE Ha
AobaBkata ot OpaliHo Ha BTOPUMCH LPOJIYKT KbM OCHOBHOTO Os10 OpauiHo IPUY BCUYKH
BAPHAHTH, IpeJUTOIEHA € TEXHOJNOTHYHA CXeMa 3a [I0JTy1aBaHe Ha BCEKH €JIHH BHJ[ OT HOBUTE
Gynxunonanuu xiebuu u CHAIIKAPCKH U3le/1us.

OnomsorsopssareTo na CTPAHUTHHUTE MPOAYKTH BOJM JI0 00oratsiBaHe Ha XJeGHUTe 1
CAANKAPCKATE M3/CUsI C BAAKHUHM U OHOJIOTHMYHO AKTHBHU KoMoHeHTH. [IpencraBenure
pesyJItaTH oborarsBar JiucTara Ha HOJyueHuTe [TPONYKTH C HETUIHYHK N0OABKH H 110106psiBaT
TEXHUS XHMHYEH M OHOXMMHYCH ChCTAB 6€3 3HAYHTCIHO YBCIHYaBaHE HA €HEpruinaTa um
CTOHHOCT NPH KPEeKepU M KeKcoBe, 1 HONHIKABAHETO M NpH OUCKBHTHTE, KOCTO OT CROS CTpaHa
UIC JIOBC/IC 10 3APABOCIOBHHU 110JI3M B IHETATA HA YOBEKA,

Beexn pasgen coanpixa mescmmnmm H3BOZIH, KOETO TMO3BOJISIBA IMPOCIEIEMOCT U
3alIO3HABAHE C MOJIYYCHHUTE PE3YJITATH OT NPOBEACHUTE uscneaBanust. Hanpasenu ca o6mo 9
OCHOBHH M3BOJIA, KATO 7-MH ¥ 8-MH MUMaT M 110/ IH3BO/IH.

VII.  Tlpunocu na AHCEPTAUHONHHS TPYA

JlucepraunonnnsT tpya Ha gory, A-p uik. I'sope HakoB mma XapakTep Ha OpHUTHHAJIHA

Hay4HO- NnpUIoKHA pa3paboTka, ¢ KOsSTO ce OCbBpEMCHABAT 3HAHHATA 3a pa3pabOTBaHe Ha

Opamna ot BTopuunu IIPOAYKTH OT pasjm4Hu mpousBoacTsa B XBI 3a paspaboTBaHeTO Ha




ICXHOIOrMM 33 HOBM (YHKUMOHAIHU XjeOHU 1 CIaIKapCKu  M3JIeusl, BAUSHUETO Ha
KOHIICHTpanuaTa Ha  gobOaBkara BLPXY  QUIMKOXHMHYHHTE,  GHOXMMHUHHTE i
OPIraHOJIENTHYHUTE UM [IOKA3ATEIU U paspaboTBane Ha MaTemartuyecku MOJCII 3a onpejensHe
Ha ONTHMANHOTO KOJIMYECTBO N00ABKA 3a BCEKH BHI IPOJYKT. ABTOPBT € IIpencTaBm TpH
Hay4dHM, 1Ba HAY4HO- IPUIIOKHHU IPUHOCA U UCTHPU HPUIIOKHH NIPUHOCA.
Hayunn npunocn
* Tlonyuena e 6asa oT nanmu BB3 ocnosa ma KOATO ca pa3pabOTeHN MaTeMaTHUYECKH
MOZC/IH 33 ONPE/ICNIAHE HA ONTUMAIHO JI0GABEHOTO KOIMUECTRO OpalllHO OT KoMaTeHH
HPECOBKH B KPEKEPH, OPAILHO OT SIOLIKOBH KOPH B GHCKBHTH 1 OpalHo OT rpo3aoBH
MPECOBKH B KEKCOBE.
*  VCTaHOBEHO € U € JI0Ka3aH0 BHCOKO CbIbPXKAHNC Ha OHONIOIMYHO-aKTHBHH BELIECTRA B
M3CACABAHUTE Opalliia 0T IOMATCHY 1 MPO3I0BH [IPECOBKH 1 STOBIKOBH KOPH, KOETO I'H
HPABH LICHHA CyPOBHHA 3a 110J1yuaBaie Ha GYHKUMOHATHI XACOHH 1 CllaaKapcKu;
® YCTaHOBCHO W JIOKA3aHO e, be BIOKCHHTE OpaiiHa B OpaliHeHUTe CMECH TOBHIIABAT
TCMIIEpATypaTa Ha KNEHCTepU3aLUsITa HA HULLICCTETO,
Hayuno-npunoxnn npunocn
* 3a mbpBu bt ca noxbpann Hal-ITOIXOASIINTE MAaTeMaTHYCCKH MOJEIH, 4pe3 KOUTO e
OIPEACICHO ONTUMANHO 100ABIHOTO KOIHYCCTBO OpallHO OT JOMATeHH IIpecoBKH B
Kpekepu (9,27%), Opamino ot s6bIKOBH Kopu B OHCKBHTH (23,58%) W Opamno or
TPO3/10BH NIPECOBKH B KeKCOBe (4,72%).
¢ Jloxasana e Bucokara XPAHUTCIIHA CTOHHOCT M AHTHOKCUIAHTHA AKTHBHOCT Ha Opaitnara
OT IOMATCHU 1IPECOBKH, SOBIKOBH KOpH M IPO3/IOBH TIPECOBKH, TIOPaan KOeTo Te ca
M3NIOJISBAHN KaTo LCHIA CYPOBMHA 3a NOJIYYaBaHe HA XJICGHH i CIAJIKAPCKU MU3/1eUs
(KpekepH, GUCKBHTH 1 KEKC) ¢ QyHKUMOHATHH CBOHCTRA,
Hpunoxuu npunocu
* Ilpoyuena e BBb3MONKHOCTTA 32 ONOIBOTBOPABAHE HA CTPAHUYHH TIPOLYKTH, MOJIyUEHH OT
pepadorkata Ha JOMATH., SOBIKH 1 TpO3/ie, W pealnsupaHe Ha Oe30THAbYHH
Texnosornn B XBII, upes npoussonctso na XJI€OHU M CIafkapCKu W3 ie/ns (kpekepw,
OMCKBMTH H KeKcOBe).
* Paspaborenu ca tpu PCUCIITYPU 1 TEXHOJIOTHH 32 IPOU3BOICTBO ChOTBETHO Ha
oborarenu ¢ 6palHo OT oMaTeHu [IPECOBKH KpekepH, oborareHu ¢ GpatHo ot

AOBIAKOBH KOPU GUCKBUTH, M 060raTely C OpalliHO OT IPO3/I0BH IPECOBKH KEKCORE.




* [lpeanoxenu ca Tpu TPAMCPHH CXCMH Ha TeXHOJIOTHYHHUTE OTICPALINY 3a
OHOT30TBOPSBAHE HA IOMATCHH NPECOBKH, SOBIKOBH KOPU K FPO3JI0BH MPECOBKH, Ype3
[I0JIyqaBaHe Ha KpeKepH, OUCKBUTH U KEKCOBe.

* JlabopatopHo noiuyyenu ca Tpu Buaa GyHKIHOHATHU X1eOHU u ClanKapCKu M3/C/Ius
(Kpekepu, OMCKBHTH u KeKcoBe), oborareHd ¢ OpallHO OT JAOMAaTeHH [IPECOBKH,
SIOBJIKOBU KOPH W TPO310BHU HPECOBKH, CHOTBETHO. YCTaBEHO €, ye ¢ Haif- 7106po
CCH30PHO KAUCCTBO ca KpekepuTe ¢ 100aBka Ha 8% GpaiiHO OT A0MATCHH IIPECOBKH,
OuckBuTHTE ¢ M00aBKa Ha 24% OpalliHo oT AGHLIKOBK KOPH I KeKcoBeTe ¢ o0aska Ha
4% OpaliHo OT rpo310BH IPECOBKH.

Harpynmanure nosu smamus w jammm ca TIpEAIIOCTaBKa 3a MO-HATATBIIHA HAYYHH
paszpabotku B objacrta Ha ONOJI30TBOPSIBAHE Ha OTMAABLYHUTE NPOAYKTH M Ch3AaBAHETO HA
pyukomonanuu xng6. xuedbnu u CIIAJIKAPCKH  H3/IeJIUs, KOUTO Ja oforarsiBaT JIMCTATa OT
XPAHHTCIIHU MPOAYKTH CbC 3/IPAaBOCIIOBECH XapaKTep.

VII. Ily6smkaumonna akrtuemoer u OUCHKAa HAa KaueCcTBOTO HA HAY4YHHTe
nyoJaHKannu

Jou. j-p mmx. I'. Hakos e npeacrasun 17 nayydu nybnuxanuu B NOJKperna Ha
AUCCPTALHOHHKS TPYJL, OT KOUTO 11 ca B HAYYHH W34aHUS ¢ HMOAKT (axrop u umnaxkt panr.
Toii e enuncrsen aBrop Ha eana ot ny0/MKaUMUTe, IHPBU aBTOP Ha § 1yOnMKalnu, BTOpU aBTop
Ha 3, TpeTH aBTOp Ha 3 M dCTBLPTH aBTOp B JiBe OT TsX. llpencrasenute nyGankanuu
Ha/IBUILIABAT MWHHMAJIHMTE W3UCKBaHus cbriacho 3PACPE u IIpaBUJIHHUKA 3a HEIroBOTO
ipunarane. kakro u Ilpasumnuka na CCA 33 Pa3sBHTHE Ha aKaJeMHYHHS CbCTAaB M 3a
NpuI00MBate Ha HayyHa cTeren ~JokTop Ha Haykute”. Ilombiuenara CIpaBKa II0Ka3Ba, ye
fipeacTasenute nybaukaund B rpyna I' nokpusar HCOOXOAUMHUTE TOYKH, 3aJ0KEHH B
HAUHMOHAIHKTE H3MCKBAHMA 3a HAyYHa cTered ,,JI0KTop Ha Haykure™- 57,38 1. ot pedepuparu
B CBETOBHUTE Oa3su NaHHU NyOJIHKaIlMK (I'l-I'6) u 56,66 T. ot penensupanu (I'1-T'6), T.e. 0610
114 1. npu neobxoamumu 100 T. ABTOPbBT € IPEACTABUI, CHITIACHO JIOMbIHHTETHUTE HA3UCKBaHUs
Ha CCA u 5 nyGaukaumn ['1-T'53, CBBP3aHKU ¢ AMCEPTALIMOHHUSL TPY/L, KOMTO ¢a OTIEYATAHH B
HHACKCHPAHH CHMCAHUs B CBETOBHMTC 0a3M NAHHH, HO He €A M3LION3BAHM 34 (dopmupane Ha
To4kH B rpyna I' Ha ob1a croiinoct 40,44 T. [Tpeacrasenu ca 11 UHUTUPAHHUS HA MyOJIMKALIMU
KbM JMCCPTALMOHHMA TPY - o6wmo 110 1., npu munumannu 100 T. Jucepranuonnust Tpy
ChabpKa 98 uMTaTa Ha npexcTapeHuTe HayuyHH nyOJMKalMK, KOETO TIOBOPH 3a 1o0pa
PaslioZsHABACMOCT Ha Jiolu. uHK. A-p ['bope Hakos u 3a aKTyaJlHOCTTa HAa HAYYHHUTE My
pazpaboTku Ha CBETOBHO HHBO.

IX.  Kpurnunu Genexkn, BBIPOCH M LIPENOPBKUH KbM KAHANAATA




KbM upencrasenusit qucepraunonen Tpyn Hamam KPUTUYHU 3a0€I€KKU, BBOPOCH U
MPETIOPLKH,  THH KATO HANpPaBEHHTEe [MPE/UIOKEHHS 33 KOPEKUMH Ha IIPEIBAPUTEITHOTO

pasrjiciK/iane ca B3CTU 10 BHUMaHUE OT A0U. J-P HHXK. Fbope Hakos.

3JAK/IIOYEHHE:

B®3 ocnosa na npunoxenute, ot goxTopanTa/Kara, pa3IMUHU METOJM Ha WU3CJIE/BAHe,
HPABUJIHO  M3BCACHUTC CKCICPUMEHTH, HANpaBeHHTe OOOOLICHHS W HM3BOJAM CUMTAM, 4e
HIPEACTABCHUAT IMCCPTALIMOHEH TPY L OTroBaps Ha usucksanusaTa Ha 3PACPE u [IpaBunuuka 3a
ycloBMsTa Mo peia 3a npuaoOMBaHe Ha HAydHM CTENEHH M 33 3aeMaHe Ha aKajieMUYHH
ArbkHOCTH B CCA, KOETO MH /1aBa OCHOBAHKE /1A [0 ouens IHHOJTOXHUTEJIHO.

Bb3 ocHosa Ha ropensnoxkenorto npeasaram ja ce NPUCHIM Ha JIOU. I-p MHXK. ['bope
Hakos nayunara ctenen “soxrop Ha Haykute” B 06/acT Ha BUCLUE obpazoBanue Texnuuyecku
HayKkH, npodecHoHanHo Harnpasienne 5.12. XpaHUTEIHH TEXHOIOMHH, HayyHa CHEUHaTHOCT

Texnonorus Ha GHONOrHYHO AKTUBHUTE BelleCTBA (BKJI. €H3UMH, XOPMOHH, OEITHYMHM).

Hata: 12.08.2024 . N3rOTBUJI PEUEH3HSTA: ;

Codus /nout. a-p Cunsus MBanosa/




REVIEW

on a dissertation work for obtaining the scientific degree "Doctor of Science" in the field
of higher education Technical Sciences, professional direction 5.12. F ood technologies,
scientific specialty Technology of biologically active substances (including enzymes, hormones,

proteins).

Topic and author of the dissertation:

Topic: Implementation of waste-free technologies in the food industry, by utilizing plant
waste to obtain functional bakery and confectionery products
Author: Assoc. Prof. Gore Nakov, PhD

Member of the scientific jury: Associate Professor Silviya Atanasova Ivanova, PhD

Institute of Cryobiology and Food Technologies, Sofia, scientific specialty Technology
of biologically active substances (including enzymes, hormones, proteins), order of the
Chairman of the AA for the appointment of the Scientific Jury No. RD-05-168/28.06.2024.

The candidate for a scientific degree has submitted a complete set of documents: a
dissertation, an abstract and a report on the contributions, in accordance with the requirements
of the LDASRB and RTCOSDRB for admission to the defines of the scientific degree "Doctor
of Sciences".

L. Brief introduction of the doctoral student

Assoc. Prof. Gore Nakov. PhD was born on 18.05.1988 in the town of Veles, Republic
of North Macedonia. The candidate has obtained a bachelor's degree in "Food Technologies and
Biotechnology" at the University of St. Kliment Ohridskj - Bitola, Faculty of Technology -
Veles, RN, of Macedonia in 2013, he graduated with a Master's degree in 2016, majoring in
"Pharmaceutical and Food Biotechnology", Angel Kanchev University of Ruse, Razgrad Branch,
Republic of Bulgaria and acquired the educational and scientific degree "Doctor" in 2019,
majoring in "Technology of biologically active substances”, University "Prof. Dr. Asen
Zlatarov", Burgas. His scientific carcer began in 2016, when he was appointed to the academic
position of "Assistant" at the University of Ruse "Angel Kanchev", Razgrad Branch, in 2020
until October 2022, after a successful competition, he held the academic position of " Assistant
Professor", respectively at Ruse University "Angel Kanchev", Razgrad Branch and Institute of
Cryobiology and Food Technologies, Agricultural Academy, Sofia. He has excellent written and

spoken Bulgarian, Croatian and English and has very good computer skills. He participated in




the organizing committees of three international scientific conferences, was a guest editor of
Systems Microbiology and Bio manufacturing and is a member of the editorial board of the
scientific journals Horizons - International Scientific Journal (HISJ) and International Journal of
Natural and Engineering Sciences (INES). Prof. Dr. Eng. G. Nakov is a reviewer of scientific
articles in journals indexed in Web of Science and Scopus. Participates in actions under the
COST program as a member of the management board and a member of groups, is the leader of
two and participates in one national project and is a participant in 10 intra-institutional projects.

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

The dissertation on the topic: "Implementation of zero-waste technologies in the food
industry, through the utilization of plant waste to obtain functional bakery and confectionery
products" aims at the utilization of food waste and secondary products to improve the economic,
ccological and social sustainability of the food chain in food production. During the processing
of fruits and vegetables for the production of various products from them, large amounts of food
waste are generated in the food industry (about 25-60% of the mass of processed fruits and
vegetables), most often in the form of pulp. and/or seeds, which are a source of valuable macro-
and micro-nutrients that can be considered as functional ingredients in the production of various
products (bread, bakery products. confectionery, etc.), in order to create functional foods and
implementation of waste-free technologies in FPI. In terms of its structure and content, it covers
the specific requirements laid down in the LDASRB and the Regulations for its implementation
in the AA for theoretical summaries and solutions to major scientific applied problems that
correspond to modern achievements and represent a significant and original contribution to
science. The dissertation reflects the application of by-products obtained from the processing of
tomatoes, apples and grapes and the implementation of zero-waste technologies in FPI through
the production of bakery and confectionery products - crackers, biscuits and cakes, which is
relevant for modern agriculture and the food industry. The topic is relevant and significant for
modern science in terms of utilization of by-products and enrichment of bakery and
confectionery products with fibres and biologically active components. The presented results
enrich the leaves of the obtained products with atypical additives and improve their chemical
and biochemical composition without significantly increasing their energy value in the case of
crackers and cakes, and decreasing it in the case of biscuits, which in turn will lead to healthy
benefits in the human diet.

The dissertation contains 273 pages, organized into 8 sections and includes: used
abbreviations, list of tables, list of figures, introduction, literature review, purpose and tasks of

the development, materials, research methods and equipment, results and discussion, summary




conclusions, references, dissertation publications and citations, dissertation contributions. The
dissertation work includes 24 tables and 63 figures. 298 literary sources were used, of which 7
in Cyrillic and 291 in Latin, of which 69% were from the last 10 years. The materials, methods
and equipment for conducting the scientific experiments are described in detail. The results and
discussion were supported by relevant and up-to-date literature sources. 9 general conclusions
are made, and intermediate conclusions are also made for each point in results and discussion.
The relevance and significance of the dissertation work is supported by 17 scientific articles, of
which 11 have been published in publications indexed and referenced in Web of Science and
Scopus. The significant number of citations speaks of good recognition, relevance and
application of the scientific work of Assoc. Prof. Gjore Nakov, PhD at the World level. The
contributions of the dissertation work were divided into three scientific, two scientific-applied
and four applied.

The abstract was presented on 51 pages and reflects the most important elements and
obtained results of the dissertation work. conclusions and contributions and publications to the
dissertation work.

I11. Timeliness of the problem

The utilization of waste in recent decades has been relevant from an ecological and
economic point of view. The circular bioeconomy allows for the use of renewable biological
resources and their transformation into value-added products, which include animal and human
food, bio-based products and bioenergy in order to reduce the use of non-renewable sources. The
use of secondary products in bread, bakery and confectionery products has been relevant for the
last 10 years, which is supported by literary sources on the developed topic of the dissertation
work. The technologies for obtaining crackers, biscuits and cake are presented in detail, as well
as the influence of technological processing on their physicochemical and organoleptic
indicators. Functional foods date back to 1980, when their definition was first given in Japan.
The development of functional foods is current and a number of scientists from all over the world
have been working in the field of their preparation for the last 5 decades, including and Assoc.
Prof. Gjore Nakov, PhD. For the first time, a marketing survey was conducted among consumers
from four countries on the Balkan Peninsula in order to establish their preferences for purchasing
food products enriched with FPI waste. The dissertation work of Assoc. Prof. Gjore Nakov, PhD
was related to the development of a technology for obtaining flour from tomato presses, apple
peels and grape presses with the aim of adding them as a functional additive to bakery and
confectionery products. A recipe and technology for making crackers, biscuits and cakes with

the addition of certain waste products rich in biologically active substances, respectively flour




from tomato presses, apple peels and grape presses, have been developed. Modern methods of
analysis were used, based on which organoleptic, physicochemical and biochemical evaluation
of the parameters of the three types of pasta was made. Mathematical models were developed to
determine the optimal added amount of tomato pomace flour in crackers, apple peel flour in
biscuits and grape pomace flour in cakes relative to the mass of white wheat flour. The
dissertation work has theoretical and scientific value and allows future research in the field of
utilization of secondary products from the food industry in the production of bread, bakery and
confectionery products with functional properties and high biological value.

IV. Literary awareness and theoretical preparation of the candidate

The references list consists of 298 literary sources - scientific publications, books,
textbooks, regulatory documents, etc., of which 7 are in Cyrillic and 291 in Latin, covering the
period from 1977 to 2023, as 69% of the last 10 years. Assoc. Prof. Gjore Nakov, PhD is the
author and co-author of 9 publications from the attached literature. The literary sources were on
the presented topic of the dissertation work and the conducted scientific research, which is a
prerequisite for obtaining original results. Assoc. Prof. Gjore Nakov, PhD is competent on the
subject, knows the state of the problem, which is evident from the well-formed literature review
and the clear and precise formulation of the set goal and tasks and the achievement of adequate
and realistic results. The presented number of literary sources speaks of good literary awareness
and theoretical preparation of Assoc. Prof. Gjore Nakov, PhD.

I find it positive to conclude the literature review with summary conclusions, which
presents what has been done so far and what remains to be done to obtain new scientific
knowledge and data and to realize the goal of scientific development. Emphasis is placed on the
utilization of waste products of plant origin in food products, including and bread, bakery and
confectionery products, their utilization methods and the concentration used, which makes them
functional food products with a high content of biologically active components and correlates
with the professional direction of the current dissertation work.

V. Methodical approach

The methodical approach is consistent with the set goal and the tasks to be performed
resulting from it, which are supported by the application of classical and modern methods and
analytical techniques for analysis. The section "Material, methods and equipment for research"
is presented on 25 pages of the dissertation, describing the methods of obtaining flour from
secondary products, the marketing research was done for the first time in four countries of the
Balkan Peninsula, the recipes of the three the type of investigated products and the concentration

of flour additives in secondary products. fundamental and modern physicochemical and




biochemical analyses of flour, flour mixtures and products were carried out, an organoleptic and

rheological evaluation of the finished products was carried out and, for the first time, a
mathematical model was prepared to determine the optimal concentration of the additive in the
dough product applied for the three types of products. The adopted methodical approach is a
guarantee of achieving high quality of the scientific research and credibility of the obtained
results.

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

The obtained results were well formulated, they were consistent, have a logical
connection and meet the tasks set to achieve the goal of the dissertation work. They were
presented in 24 tables and 63 figures and processed statistically. The Results and Discussion
section contains 122 pages, which is almost 50% of the total volume of the dissertation and
shows a large amount of experimental work done. Each subsection ends with a summary that
provides clarity on the results obtained and achieved.

The results and their discussion were presented in four sections that correspond to the
tasks set for implementation. The first section was related to conducting a marketing survey
among consumers from the Republic of Bulgaria, R.N. Macedonia, the Republic of Croatia and
Bosnia and Herzegovina regarding the recovery of waste in the WWTP. The types of waste and
their amount generated in each of the studied countries are presented. According to the conducted
survey, more than half of the respondents believe that FPI waste is not properly processed and
could be applied in the production of new products. According to consumers' perceptions, FPI
waste contains biologically active substances in the first place, followed by the amount of fibres
that are generated during the processing of fruits and vegetables. They believe that waste from
wine production contains the most polyphenols, from apple processing - the most dietary fibre,
and from tomato processing that it contains the most carotenoids. It was found that more than
70% of respondents had not found food products containing FPI waste, but would buy if offered.
The conducted consumer research, the results of the survey, the absence of food products with
the addition of secondary products on the market and the desire of consumers to consume new
products is a prerequisite for the development of three types of functional food products -
crackers, biscuits and cake enriched with flour, obtained from plant waste from FPI - flour from
tomato pomace, flour from apple peels and flour from grape pomace, respectively in the present
dissertation. Physicochemical and biochemical analyses of the three types of products with
different concentrations of the additives were carried out, organoleptic analysis of the newly

created products was carried out, a mathematical model was developed to determine the optimal




content of the flour additive of a secondary product to the main white tlour in all variants, it was
proposed technological scheme for obtaining each type of the new functional bakery and
confectionery products.

The utilization of by-products leads to the enrichment of bakery and confectionery
products with fibres and biologically active components. The presented results enrich the leaves
of the obtained products with atypical additives and improve their chemical and biochemical
composition without significantly increasing their energy value in the case of crackers and cakes,
and decreasing it in the case of biscuits, which in turn will lead to healthy benefits in the human
diet.

Each section contains intermediate conclusions, which allows traceability and
familiarization with the results obtained from the conducted research. A total of 9 main
conclusions were made, with the 7th and 8th also having sub-conclusions.

VII. Contributions of the dissertation work

The dissertation work of Assoc. Prof. Gjore Nakov, PhD has the character of an original
scientific and applied development, which updates the knowledge of developing flours from
secondary products from various productions in FPI for the development of technologies for new
functional bakery and confectionery products, the influence of the concentration of the additive
on their physicochemical, biochemical and organoleptic indicators and development of a
mathematical model for determining the optimal amount of additive for each type of product.
The author has presented three scientific. two scientific-applied contributions and four applied
contributions.

Scientific contributions

* A database was obtained, on the basis of which mathematical models were developed
to determine the optimal amount of tomato pulp flour added in crackers, apple peel flour in
biscuits and grape pulp flour in cakes.

* A high content of biologically active substances has been established and proven in the
examined flours from tomato and grape pressings and apple skins, which makes them a valuable
raw material for obtaining functional bakery and confectionery products;

* It has been found and proven that added flours in flour mixtures increase the temperature
of starch pasteurization.

Scientific and applied contributions

* For the first time, the most suitable mathematical models were selected, by means of

which the optimal added amount of tomato press flour in crackers (9.27%), apple peel tlour in

biscuits (23.58%) and grape press flour in cupcakes (4.72%).




* The high nutritional value and antioxidant activity of tlour from tomato press, apple
peel and grape press has been proven, which is why they were used as a valuable raw material
for the production of bakery and confectionery products (crackers, biscuits and cake) with
functional properties.

Applied Contributions

* The possibility of utilizing by-products obtained from the processing of tomatoes,
apples and grapes, and implementing zero-waste technologies in FPI, through the production of
bakery and confectionery products (crackers, biscuits and cakes) has been studied.

* Three recipes and technologies were developed for the production of crackers enriched
with flour from tomato presses, biscuits enriched with flour from apple peels, and cakes enriched
with flour from grape presses, respectively.

* Three exemplary schemes of technological operations are proposed for the utilization
of tomato pomace, apple skins and grape pomace, by obtaining crackers, biscuits and cakes.

* Three types of functional bakery and confectionery products (crackers, biscuits and
cakes) enriched with tlour from tomato pomace, apple peel and grape pomace, respectively, were
obtained in the laboratory. It was established that crackers with the addition of 8% flour from
tomato presses, biscuits with the addition of 24% flour from apple peels and cakes with the
addition of 4% flour from grape presses have the best sensory quality.

The accumulated new knowledge and data are a prerequisite for further scientific
developments in the field of utilization of waste products and the creation of functional bread,
bakery and confectionery products that enrich the leaves of food products with a healthy
character.

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

Assoc. Prof. Gjore Nakov, PhD has presented 17 scientific publications in support of the
dissertation work, of which 11 are in scientific publications with an impact factor and an impact
rank. He is the sole author of one of the publications, first author of 8 publications, second author
of 3, third author of 3 and fourth author of two of them. The presented publications exceed the
minimum requirements according to the LDASRB and the Regulations for its implementation,
as well as the Rules of the AA for the development of the academic staff and for the acquisition
of the scientific degree "Doctor of Sciences". The completed report shows that the publications
presented in group D cover the necessary points set in the national requirements for the scientific
degree "Doctor of Sciences" - 57.38 items from publications referenced in the world databases
(G1-G6) and 56.66 items. by peer-reviewed (G1-G6), i.¢. a total of 114 points out of the required

100 points. The author submitted, according to the additional requirements of the AA, 5




publications G1-G5 related to the dissertation work, which were printed in indexed journals in

the world databases. but were not used to form points in group D with a total value of 40.44 pts.
11 citations of publications to the dissertation are presented - a total of 110 pts, with a minimum
of 100 pts. The dissertation contains 98 citations of the presented scientific publications, which
speaks of a good recognition of Assoc. Prof. Gjore Nakov, PhD and for the relevance of his
scientific developments at the World level.

IX. Critical notes, questions and recommendations to the candidate

I have no critical remarks, questions or recommendations regarding the presented
dissertation work, since the suggestions made for corrections to the preliminary review have
been taken into account by Assoc. Prof. Gjore Nakov, PhD.

CONCLUSION:

Based on the various research methods applied by the doctoral student, the correctly
performed experiments, the generalizations and conclusions made, I believe that the presented
dissertation meets the requirements of the LDASRB and the Regulations for the terms and
conditions for acquiring scientific degrees and for holding academic positions in the AA, which
gives me reason to evaluate him POSITIVELY.

On the basis of the above, I propose to award the scientific degree "Doctor of Sciences”
o Assoc. Prof. Gjore Nakov, PhD in the field of higher education Technical Sciences,
professional direction 5.12. Food technologies, scientific specialty Technology of biologically

active substances (including enzymes, hormones, proteins).

Data: 12.08.2024 Reviewer: 2

Sofia /Assoc. prof. Silviya Ivanova, PhD/




