CENCKOCTOMAHCKA AKATIEMIAS
- coomA

CTAHOBHUIE

BBPXY JMCEpTAIIMOHEH TPYJ 3a IONyvaBaHe HA HayyHaTa CTEMeH ,JJOKTOp Ha HayKHTe” B
obnacT Ha BHcme obpazopanue 5. TeXHHWYECKH Hayky, MpoecHOHATHO HanpasieHne 5.12.
XpaHUTeTHH TEXHOJOTHMH, HayYyHA CTEHMATHOCT ,, TeXHONOrHs Ha OHWOJIOrHYHO AKTHBHHTE

BelecTBa (BKJL. €H3UMH, XOPMOHH, OeNThurHH)™

Tema n ABTOpD HA NHCEPTANHOHHHSA TPYII: ,,MBCHC}IBaHPIﬂ BBPXY OIIOJI3OTBOPABAHETO

Ha pacTHTEJHH OTMAABLUM W peanu3upaHe Ha 0€30TNaib4yHH TEXHOJIOTHHM B XPAaHHTEIHO-
BKYCOBaTa TPOMHILIEHOCT, Upe3 MojydaBaHe Ha (YHKUHOHAIHH XJeOHH M ClIaJIKapCKH
u3enus* paspaboren ot fou. A-p uHK. ['bope Hakos

UYjen Ha HayanoTo kypm: jou. a-p Kpacumup Ieoprues Jumos, MuCTHTYT MO
KpHOGHOIIOTHS M XPaHHTEIHH TeXHojornH, rp. Codus, NpodecHoHATHO HaNpaBIeHne 312
XpaHHTE/HH TEXHOJIOTHH, HaydHa CIEUHATHOCT , TeXHONIOrusi Ha MeCHHTe H pHOHHTE
MPOYKTH™, 3aTMOBe] 3a HA3HAYABAHE 3a WIEH Ha HAYIHOTO KypH - P 05-168 ot 28.06.2024r.

Ha [Ipencenarens Ha CesicKOCTONAHCKA AKaJIEMUS.

I. Axrtyaanoct Ha npod/ema
Temara Ha Tpe/ICTABEHHs AMCEPTAHOHEH TPYH € 0COOeHO aKTyallHa B JIHEIIHO BpeMe
W Il CTaBa BCe Mo-aKTyaiHa B 6benne. OrpoMHOTO KOJIMYECTBO OTNAXBIHM OT HEpeanu3npana
XpaHHUTETHA TIPO/IYKLHs B CBETOBEH Mammalb BIHsE NMPSKO BEPXY €KOJIOTHYHOTO PaBHOBECHE.
To3u npoGreM B ChYeTAHHE ¢ HAPACTBAHE HA HACEICHHETO M HAMAIABAHETO HA NPHUPOLHHUTE
pecypeH Hajara THPCEHETO Ha PeINeHHMs 33 YCTOHYMBO M €(eKTHBHO OMOJN30TBOpABAHE HA

oTnajgHara ouomaca Ype3 U3M0JI3BaHe Ha BHCOKOEd}GKTﬁBHH TEXHOJIOTHH.

1. Iles, 3a1a9i 0 MeTOAN HA H3cjIeABaHe (XHIOTE3H HA IHCEPTALUHOHHHAS Tpya)
OcHOBHA 1171 Ha AMCEPTAlMOHHHUS TPY/ € pa3paboTBane Ha Oe30TIaHH TEXHOJIOTHH 32
nonyyasase Ha GYHKUMOHATHU X7IeOHM M CIIAIKAPCKH H3JIE/IHs YPe3 H3II0N3BAHE Ha OparnHa,

oboraTeHH ¢ OHONOTMYHO AKTHBHH BELECTBA IOMY4YE€HH OT OTHBIABYHH MPOJYKTH OT
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XPaHHTEJIHO-BKYCOBaTa TPOMHLIICHOCT. B jMTepaTyphus mperses aBTOpLT € HANpaBuI
3a1BI00UCHO H3CIe/IBaHE HAa MPOONEMHATE CBBP3aHH C OMON30TBOpPSIBAHE HA OTIAXLYHHTE
NPOAYKTH B XpaHUTEIHATA NPOMHILICHOCT, KaKTO M HAa Bb3MOXKHHTE pELICHHA 3a
TNpeoiosaBaHeTO WM. [IpernieqsT e HacoYeH OCHOBHO KBM H3MON3BAaHETO HA OTIHIBUHHTE
MPOAYKTH B MPOM3BOJCTBOTO Ha XJICOHH M CNAJKApCKH M3ZeNHs, KaTo aBTOPbT NPOCiIe/IsIBa
NPOMEHHTE BLB (H3MIHHTE XapaKTEPHCTHKH M XHMHYHHTE MpPOUECH IPOTHYAIIA TIpH
noJty4aBaHeTo uM. B 06obiuennTe H3B0OaM OT IMTEPATYPHHS NPErJie]] aBTOPHT NPABH AHAIH3
Ha CBIIECTBYBAIIMTE MPoOIIeMH, KOeTo e 1o6pa 060CHOBKAa Ha ITOCTABEHHTE Lel M 3aauH.
3anaunTe BKIIOBAT KAaTO KpaeH TMPOYKT MOJIy4aBaHe Ha KPeKepH, GUCKBHTH H KEKCOBE, 4pe3
noGaBsiHe KbM TIUEHHYHO Opammo Ha OpaiiHa, MOJNYY4eHH OT OCTATHYHH MPOAYKTH OT
POM3BOJICTBO HA JIOMATEHH MPECOBKH, A0BIKOBH KOPH U IPO3J0BH NpecoBKH. [Tnanupanute
METOIM 3a M3CJIe[BaHe ca ONMHMCAHM MOAPOOHO H B IATOCT 0OXBaIaT KauecTBOTO KAKTO Ha
M3MOI3BHUTE OpaliHa M CMeCH, Taka M Ha MOJy4eHHTe TOTOBM MPOAYKTH. M3monssano e
MareMaTH4ecKo MOJIeTHpaHe 3a ONpe/e/iasHe Ha ONTHMATHHTE KOHIEHTPAIINH Ha BIOKEHHTE B

npoJykTa OpauiHa ¢ GHOJOrHYHO aKTHBHH CHCTABKH.

ITII. Harjeano mnpeacrassine M MHTEPNpeTANNsT HA TNOJYyYeHHTE pe3y/ITATH.
H3noassana aureparypa
[IpencTaBenusaT qucepTanMoHeH TPy e paspaboTeH B 06eM oT 273 CTpaHHMIH, KaTo B
HETO Ca BKJIIOYEHH BCHYKH HEOOXOIMMH pas/iel 3a TAKBB BH HayueH Tpya. Pesynrarure ca
OHarJIeJIcHH ¢ nomouura Ha 63 durypu u 24 tabmuun. Tabauunte W rpagUKUTe BKIIOYBAT H
pe3yaTaTH OT craTHCTH4eckara oOpaboTka Ha JaHHHTEe, KOETO MO3BOJNSBA Ja C€ INpeLeHH
JOKOJIKO TOJYYCHHTE PpE3yJITATH Ca HaAeKIHH M JoctoBepHH. [Ipm MaTemaTHueckoTo
MOJIETUpaHe € H3I0JI3BaH ToNAM Habop OT NpHU3HALK, ONHCBAIIH HM3MEHEHHETO B
XapaKTepPUCTHKUTE Ha MOJYYEHHTE MPECOBKH IPH BJIAraHeTO MM B pa3jH4Ha KOHLEHTpALHs
KbM 0571070 GpamHo. Bb3 0CHOBa Ha BKIIFOYEHHS TOJISIM MAcHB OT JAHHH M H3MOJI3BAHETO HA
MOAXO/IALIHM MOJIC/TH H aJITOPHTMH Ca [OJTY4EHH Pe3y/ITaTH, KOUTO CIIOMArar 3a peajn3alus Ha
OCHOBHATA I1€J1 Ha JMUCEPTAllHOHHHUSA TPYJl — MOJydaBaHe Ha MPOAYKTH C ONITHMAIIHO Ka4ecTBO
¥ BHCOKA XpPaHHTEJIHA CTOHHOCT ITPH ONOI30TBOPABaHE HA XpaHHTEIHHTE oTna by, M3soaute
OT JIMCEPTALMOHHHUSA TPY/l [IOKA3BaT, Y€ MOCTHTHATUTE PEe3yITAaTH OTrOBapsAT HA MOCTABEHUTE
LIeJId | 3a1a4H.
ApTopbT nuTHpa 298 nuTepaTypHH H3TOYHMKA, OT KOUTO 7 Ha kupuiuua u 291 Ha
natununa. Ot Tax 194 ca ot nocnenuure 10 roguHu, KoeTo nokassa 106pa HHPOPMHUPAHOCT

Ha aBTOpa 110 TEMaTa Ha JHCEPTAlHOHHUA TPY/I.



ApropedeparbT OTroBaps Ha CTPYKTypaTa H CBIbP)KAHHETO Ha JMCEPTAaLUATA.
MsrotBeH e cropejl H3HCKBaHHATA W CBABPXKA IEJIUTEe, pE3YJITATHTE M H3BOJHTE OT

HanpaBeHHTe MPOYYBAHHS.

IV. TlpuHocn Ha [JMcepTaUHOHHHS TPyA (OUEHSBAT C€ IMOOTAEIHO HAy4YHO-
(yHIaMEeHTATHHTE H HAYYHO-TIPHIIOKHHTE MPUHOCH)
IIpeacrapenure ot gou. a-p I'sope HakoB npuHOCH B aMcepTalHOHHHS TPyX ca 9 Ha
Opoit — 3 HayuHH, 2 HayYHO-IPHIOKHHE H 4 mpuioxkHH. [IppeMam mpeacTaBeHHTE MPHHOCH,
KOHTO ca (OpMYJHMpaHH SCHO M ca KaTeropu3upaHu npaBuiaHo. [IpuHOCHTE ¢ Hali-BHCOKa
CTOMHOCT B JMCEPTALlMOHHHUS TPYJ Ca JOKAa3aHOTO BHCOKO ChILpXKaHHWEe HAa OWOJIOTHYHO-
AaKTHBHHTE CBHCTAaBKHM, BUCOKA XpaHHMTEJHA CTOMHOCT M AHTHOKCHIAHTHA AaKTHBHOCT B
nojyyeHuTe OpamiHa OT JOMaTeHWTe M TPO3JI0BH TPECOBKH, U SOBJIKOBH KOPH, KakTO H
ONpeIeNssHETO Ha ONTUMAaHATa UM KOHIEHTpAlMs [P BJIaraHeTo UM B KpaiHUs NPOAYKT Bb3

OCHOBA Ha H3IOJI3BaHE Ha MOAXOJAINH MaTEMaTHYICCKH MOICITH.

Y. Ilyﬁ.umcaunonua AKTHBHOCT H OLIEHKA HA KAYeCTBOTO HA HAYYHHTE nyﬁ.nmcauun
ABTOpBT € npeAcTaBui 12 HayyHH MyOIHKaLMH, KOUTO Ca CBBP3aHH ¢ AMCEPTALHOHHUS
TPYA-CaMOCTOATETHH W B KOJEKTHB (6 OT TAX ca B Hay4yHH WU3JaHusA, pedepUpaHH H
HHIEKCHPaHH B CBETOBHOM3BECTHH 0a3M JaHHM ¢ HayyHa MHQOpMaLUs, OcTaHaIHuTe 6 ca B
HepeepupaHH CITHCAHWS C Hay4yHO peleH3upaHe HiIM NyOJIMKYBaHH B peJaKTHpaHH
KOJICKTHBHH TOMOBe). JIOMBIHUTETHO ca MpeJACTaBeHH 5 CTAaTHH, KOMTO HE ¢a CBBP3aHH C
JMCEPTAIIHOHHAA TPYA, KaTO BCHYKH Te ca MyOJIMKyBaHH B CBETOBHOM3BECTHH 0a3H JaHHH C
HayuHa uHpopmMaius. OT npegoctaBeHuTe 0010 17 HayuyHH Tpy/la KaHAMAATHT € IIbPBH aBTOP
B 9 OT TAX, KaTO B €HA € CAMOCTOATEIeH aBTop. ToBa HECHMHEHO TOTBBPIKIaBa MPHHOCA H
BOJIEILIIATA MY pOJIi TNpPH NPOBEKIAHETO HA EKCIEPUMEHTHTE W MHTEpIpeTalusTa Ha

TIOTYMEHHTE Pe3yJITaTH.

VI. Kpuruunn 6e1e;KKH, BBIPOCH H NPENOPBLKH KbM KaHAHIATA
Hmam 2 3abenexku u 1 mpenopbKa KbM ARCEPTALHOHHHS TPY. M3M0/13BaHUAT TEpMHH
,,€/IHONIOCOYEH JIMCIIEPCHOHEH aHanu3" He e KopekTeH. ToBa e OyKBaieH NpeBOJl OT aHIJIHHCKH.
TIpaBHJIHHUST TEPMHUH € ,,eTHODAKTOPEH AUCIIEPCHOHEH AHAIN3™, KOMTO MOKa3Ba BIMAHHETO HA
u3nonssanus GpakTop BHPXy H3cieABaHus nokasarel. He e nokasan 6pos Ha y4aCTHULMTE [IPH
NpOBEJICHNs CEH30pHHs aHami3. BHCOKo oleHsBaM IpoBeJeHara anketa. [IpoyusanusTa ca

HampaBeHH B 4 JbpPiKaBH, HO IIPABH BIIEYATIIEHHE, Y€ npcoﬁnanasamam 4acT OT aHKETHPAHHUTE
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ca BHUCIIHUCTH. BePOSITHO HE € JIeCHO Jia C€ HalpaBH [peJiCTaBUTEIHA H3BajJKa, KOATO J1a
oTpa3sBa B €IHaKBa cTerneH BCUYKH Ipymnd OT HAceJIEHHETO M0 pa3InYHHTC TMpH3HAIN: 11071,

BB3pacT, o6pasoBaHME U JI0XO, HO PE3YJITATHTE OT HEA Guxa OMJIM J0CTa MO-PeATHH.

3AKJIIOYEHHE:

TIpuoKeHHTe OT KaHIWIATA TOAXOMALLM METOOH Ha W3CNe/BaHe, HAISKIHO
H3BEJICHATE EKCIIEPUMEHTH, MHTEPIpPETauusTa Ha TOJTyHeHHTe pe3y/NTaTH M HalpaBeHHTE
0GoGIIeH!s, M3BOJM M TPHHOCH MH JaBaT OCHOBaHHC Ja cMATaM, 4e TMPEACTABEHHAT
JVICepTAalMOHeH TPyA OTroBaps Ha BCHIKH nancksagns Ha 3PACPB u [lpaBniHuKa 3a
Pa3BUTHETO HA AKaJCMHYHHA CHCTAB B CCA. OleHsiBaM NPeJI0CTaBeHUs MH JTHCEPTALHOHEH
tpyx MOJOKUTEJIHO.

B3 OCHOBA HA TOPEH3/IOKEHOTO MpeUIlaraM Ha HayqHOTO XKypH Ja NPUCHIN Ha JOL. J-
p 'sope Haxos HaydHaTa CTCICH “1oKTOp Ha HaykhTe” B 00NacT Ha BHCIIE obpazoBaHue 3.
TexHHUECKH HAYKH, NPO(GECHOHATHO HANpaBIcHHE 5.12. XpaHHTETHH TEXHOJIOTHH, Hay4Ha

criemanHocT ,, TeXHONoTHs: Ha GMONIOTMYHO AKTHBHHTE BCIIECTBA (BKJI. €H3UMH, XOPMOHH,

GenThYHHHA)™.
Jara: 05.08.2024r. MU3roTBWJI CTAHOBHUILETO: ¢ = ~
rp. Copust /mou. a-p Kpacumup Jlumos/




OPINION
on a dissertation for obtaining the scientific degree "Doctor of Science" in higher education area
5. Technical sciences, professional field 5.12. Food technologies, scientific major "Technology

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

Title and author of the dissertation: "Research on the utilization of plant waste and

implementation of zero-waste technologies in the food industry, by obtaining functional bakery
and confectionery products" developed by Assoc. Prof. Gjore Nakov, PhD, Engr.
Member of the Scientific Jury : Assoc. Prof. Krasimir Georgiev Dimov, PhD, Institute

of Cryobiology and Food Technologies, Sofia, professional field 5.12. Food technologies,
scientific major "Technology of meat and fish products”, appointed as a member of the
Scientific Jury according to the Order RD 05-168/28.06.2024 of the Chairman of the
Agricultural Academy.
I. Topicality of the problem

The topic of the presented dissertation is particularly relevant today and will become
more and more so in the future. The huge amount of waste from unrealized food production
worldwide directly affects the ecological balance. This problem, combined with population
growth and the reduction of natural resources, necessitates the search for solutions for
sustainable and efficient utilization of waste biomass through the use of highly efficient

technologies.

IL. Aim, tasks and methods of research (hypotheses of the dissertation work)

The main aim of the dissertation is the development of waste-free technologies for
obtaining functional bakery and confectionery products by using flours enriched with
biologically active substances derived from waste products from the food industry. In the
literature review, the author has made a thorough study of the problems related to the utilization
of waste products in the food industry, as well as the possible solutions to overcome them. The
review is mainly focused on the use of waste products in the production of bakery and
confectionery products, and the author traces the changes in the physical characteristics and
chemical processes occurring during their production. In the general conclusions of the
literature review, the author analyzes the existing problems, which is a good justification of the

goal and tasks set. The tasks include as an end product obtaining crackers, biscuits and cakes,
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through addition of flours obtained from residual products from the production of tomato
pomace, apple skins and grape pomace to the wheat flour. The research methods are described
in detail and fully cover the quality of both the used flours and mixtures, as well as the products
obtained. Mathematical modeling was applied to determine the optimal concentrations of flours

with biologically active substances added to the product.

III. Visual presentation and interpretation of the obtained results. References

The presented dissertation work is presented on 273 pages, and includes all the
necessary sections for such a work. The results are illustrated in 63 figures and 24 tables. The
tables and graphs also include the results of the statistical processing of the data, which allows
to assess how reliable and credible the obtained results are. When using the mathematical
modeling, a large set of indicators was included, describing the change in the characteristics of
the obtained pomaces when they were added in different concentrations to the white flour.
Based on the used large array of data and the appropriate models and algorithms, results have
been derived that help to realize the main goal of the dissertation - obtaining products of optimal
quality and high nutritional value when utilizing food waste. The conclusions of the dissertation
show that the achieved results correspond to the set goals and tasks.

The author cites 298 references, 7 of which are in Cyrillic and 291 are in Latin. 194 of
the references date from the last 10 years, which shows the author's good knowledge of the
topic of the dissertation.

The abstract corresponds to the structure and content of the dissertation. It is prepared

according to the requirements and contains the objectives, results and conclusions of the studies.

IV. Contributions of the dissertation work (scientific-fundamental and scientific-
applied contributions are evaluated separately)

The contributions presented by Assoc. Prof. Dr. Gjore Nakov in the dissertation work
are 9 - 3 scientific, 2 scientific-applied and 4 applied. I accept the contributions, they are clearly
presented and properly categorized. The contributions of the highest merit in the dissertation
work are the proven high contents of biologically active ingredients, high nutritional value and
antioxidant activity in the obtained flours from tomato and grape pomace and apple skin, as
well as the determination of their optimal concentration when intergrating them into the final

product based on the use of appropriate mathematical models.

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



The author has presented 12 papers related to the dissertation work - as a single and co-
author (6 of them are indexed in world databases with scientific information, the remaining 6
are in non-peer reviewed journals with scientific review or published in edited collective
volumes). Additionally, 5 articles not related to the dissertation are presented, all of which have
been published in the world databases WoS and Scopus. Out of all the 17 scientific papers
provided, the candidate is the first author in 9 of them, and in one he is a single author. This
undoubtedly confirms his contribution and leading role in the conduct of the experiments and

the interpretation of the obtained results.

VI. Critical notes, questions and recommendations to the candidate

[ have 2 remarks and 1 recommendation for the dissertation work. The term used for the
statistical analysis is incorrect. This is literally translated from English. The correct term is "one
way analysis of variance", which shows the influence of the factor used on the studied indicator.
The number of participants in the sensory analysis is not shown. I highly appreciate the survey
conducted. The surveys were conducted in 4 countries, but it is striking that the majority of
respondents are university graduates. It is probably not easy to make a representative sample
that reflects equally all groups of the population according to the various characteristics: gender,

age, education and income, but its results would be much more real.

CONCLUSION:

The appropriate research methods applied by the applicant, the reliably conducted
experiments, the interpretation of the obtained results and the conclusions and contributions
made give me reason to believe that the presented dissertation meets all the requirements of the
Law of the Development of the Academic Staff of the Republic of Bulgaria and the Regulations
for the Development of the Academic Staff in the Agricultural Academy. I evaluate the thesis
submitted POSITIVELY.

Based on the above, I propose to the Scientific Jury to award to the Assoc. Prof. Gjore
Nakov, PhD, Engr., the scientific degree "Doctor of Science" in the higher education area 5.
Technical sciences, professional field 5.12. Food technologies, scientific major "Technology of

biologically active substances (incl. enzymes, hormones, proteins)".

Date: 05.08.2024 OPINION SUBMITTED BY: - ..
Sofia /Assoc. Prof. Krasimir Dimov, PhD/



