CENCKOCTOMAHCKA AKALIEMUA

CTAHOBHUE
BbPXY AMCEPTALMOHEH TPY/ 3a M0J1y4aBaHe Ha HayuHata cteneH ,,JIOKTop Ha HaykuTe” B obnacT
Ha Buclie oOpa3zoBanue 5. TeXHHYECKH HayKH, NPOQECHOHAIHO HaMpaBieHHe,
5.12. XpaHuTeHH TEXHOIOrMH, HayuHa cneunantoct ,, TexHonorus Ha OMOJIOrHYHO AKTUBHUTE
BelecTsa (BKJI. €eH3MMH, XOPMOHH, OelTbUUHU)™

ABTOp Ha 1HCEPTALUHOHHMS TPYA: J0LL. A-p HHXK. ['bope Hakos
Tema Ha aAWcepTauHOHHMS TpVA: ,M3cneaBaHus BbpXy OM0J30TBOPABAHETO Ha

pacTUTEIHHU OTNajJblUK U pealu3vpaHe Ha 0e30TnajgbyHH TEXHOJOTHH B XpaHHTEJHO-BKYCOBaTa

NPOMMLIIEHOCT, Ype3 NnojyyasaHe Ha QYHKIMOHATHH X1eOHH W CaKapCKH U3/

Yjlen HA HAVYHOTO JKYpH: 10l A-p MHK. Pocen Munano Youkos, YXT — Ilnosaus,
TexHosnornueH Qakyirer, Hay4Ha creumanHoct: . TexHonorus Ha xnsaba, xnebHuTe ©
chajikapckute u3aenus®, ceraacHo 3anosen Ne PJI 05-168/28.06.2024 r. na Ilpeacenarens Ha
CCA.

1. AktyajaHoct Ha npodjiema

PaszpaGoTeHusT B aucepTauusaTa npod/ieM, KakTo W Temara Ha Hay4HOTO W3C/elBaHe ca
M3KJIIOYMTEJIHO aKTYaJIHW 32 ChbBPEMEHHOTO exeaHeBHe. Onoi30TBOPABAHETO HA XPAHUTEJIHMTE
OTINa/IbIM, LIEHHH HA MaKpO- H MUKPO XPaHWTE/IHH BEILECTBA, U CTPAHMYHH NPOAYKTH OT TAXHATa
npepaboTka, MOXKe Ja CMOMOrHe 3a MoJo0psBaHe Ha MKOHOMMYECKATa, €KOJOrMyHata u
colMaHaTa yCTOWYMBOCT Ha XPAaHHTEIHATA BEPUTa NPH NPOM3BOJICTBOTO Ha XJIEOHH U CNIaIKAPCKH
U3J1CIIHA.

2. Ilea, 331244 ¥ METOH HA H3CJeABaHe (XHIOTe3H HA JHCePTAIHOHHHSA TPY)

B aucepTaumMoHHMs TPy ACHO ca NMOCTaBeHH W 060CHOBAaHM npecieaBanuTe oT A-p Hakos
uen u 3anaun. OCHOBHATA LieJl € KOHKpeTHa, AcHa u TouHa. [locTaBenuTe 3a1aum ca NpeUM3HU U
acHo (Qopmynupanu. Cumram 3a HeoOXxoaumo ja orbenexa, uye Te ca MOAPEAEHH B
0¢/1e10BaTeIHOCT, KOATO JIa NO3BOJIM MOCTUraHeTo Ha ueata. Meroaure Ha paspaboTkaTa, KOUTO
ce MoJI3BaT ca, KaKTo oOLIONPHETH W CTaHAApTHH, Taka M cbBpeMeHHH. Hayynara xunoresa e
CBbp3aHa C OMOJI30TBOPABAHETO HA PACTHTENHMTE OTMAAbLUM M peaju3upaHe Ha OGe30TnaaHu
TEXHOJIOTMH B XPAHMTENHO-BKYCOBaTa MPOMMILJICHOCT, Ype3 Mojay4aBaHe Ha (YHKUMOHAIHH
XJIeOHU U CNaAKapCKH M3Je/HA.

3. HarsieaHo npejacTaBsiHe H HHTEPNPETALHs HA Noay4Yenure pesyarati. U3noassana
JHTepaTypa

JIMCepTaUHOHHMAT TPYA CbAbpika 000 261 crpaHuumu, BKAOUMTENHO 63 durypu u
24 TabAMuM, KATO CYMTAM, Y€ TOBA € HAIBJIHO A0CTaThUYHO 3a AETAi/HO U3JaraHe  3alllMTaBaHe
Ha aBTOPCKMTE BIKAaHMA No Temata. JluceprauMoHHaTa CcTpyKTypa odxBaila BbBeICHHE, YeTHPH
rnasu, 06061IEHH U3BOAM W M3MoJ3BaHa nuteparypa (301 Gpos nurtepaTtypHu 3ariaBus, B TOBA
yucno Ha kupuauua (7) v Ha natuHuua (294). OGCTOHHMAT nMTepaTypeH 0030p nokassa, 4e
JMCEPTALIMOHHHA TPYA € Pe3yNTaT OT €IMH J0CTa NPOJBLIKHTENEH MEPHOL Ha MpOyvBaHe M




u3cnenoBarencka pabora. 3a MbpBU MBT € H3C/IEIBAHO MHEHHETO Ha noTpedutenn ot P. buirapus,
P. Xvpearus, P. C. Makenonus u bocHa u XepuerosuHa, OTHOCHO OIMOJI30TBOPABAHETO Ha
ornaabuy ot XBI1, nonyuenu npu npepaboTkaTa Ha A0MaTH, AOBJIKH M FPO3JIE U IPOM3BO/ICTBOTO
Ha xaeOHu 1 cnaakapcku u3nenus. Ha 6azara Ha 3a1b1004€HM W3CIEABAHHS QBTOPA € YCTAHOBHIL,
ue Nnopajy 3aBULLIEHOTO ChAbPIKAHME HA MMHEPAJIHH BEIIECTBA, XPAHHUTE/IHU BJIAKHHHH, Ma3HUHH,
npoTerHu, PEHOTHH CheIMHEHHS, KAKTO W BUCOKATA XPAHUTEIHA M @HTHOKCH/AHTHA aKTHBHOCT,
KOMTO J0Ka3aHO JEHCTBAT TMOJIOKHTENHO BBPXY €AHA WIM noBeye (YHKUWM B YOBELLKHUS
OpraHu3bM, NOJyYeHUTe XJIeOHH M ClaaKapeku u3jieaus ¢ 1o6aBka Ha CTPaAHMYHH MPOAYKTH OT
aomaru, A0bJIKK U rpo3/e, CbOTBETHO, MOTaT Ja ce cuMTar 3a QyHKUHOHANHM XpaHu. [lonyyenuTe
pesy/ITaTi 3acBMETE/ICTBAT, Y€ KaHJWJaTa MMa 0CTa BUCOKA TEOPETHYHA MOArOTOBKA, MHOIO
700pH NPAaKTHYECKHU NMO3HAHUS W YMEHMS, KOMTO Ca My MO3BOJIM/IK Ja MPOBE/Ie CaMOCTOATEIHO
HAay4HO M3C/Ie/IBaHe, BbPXY Bb3MOJKHOCTTA 32 OMON30TBOPABAHE HA CTPAHHYHH MPOAYKTH OT
npepafoTkara Ha AoMatH, AOBJAKA U rPo3je, U TAXHOTO MPHIOKEHHE B XJ1eOHM M CllaaKapCeKH
W3j1e/us, choOpa3eHo ¢ M3MCKBAHMATA 3a MOArOTOBKA Ha AucepTauus 3a npuaobusane va OHC
LJlokrop Ha HaykuTe®. ChAbpKaHMETO Ha aBTOpedepara OTroBaps HalbJHO HA ChABPKAHMETO HA
JIMCEPTALMOHHUS TPYL.

4. IlpuHocu Ha JHCEPTAHOHHHSA TPy

HayunuaT Tpya, npejactaBeH oT a-p HakoB e cepHo3HO M3Ciie/IBaHE € MOJYEPTAHO HAYUHO,
NPUIOKHO M TEOPETHYHO 3By4eHe. KaTo OCHOBHM NMPHHOCH € HAY4YeH ACMeKT Cce OTKposBar
cleqHuTe:

1. Cb3nazeHa e 6a3a OoT JaHHM W ca M3BEJEHHW MATEMaTHYECKH MOJIE/M 3a OMpeJeNisiHe Ha
ONTHMANHO 100aBEHOTO KOAWYECTBO OpalllHO OT JA0MAaTeHH NPEecoBKM B KpekepH, Opawno ot
AOBJIKOBY KOPH B OMCKBMTH W OpalliHO OT rPO3/10BU MPECOBKU B KEKCOBE.

2. Jloka3aHo € BHCOKO ChAbpKaHue Ha OMOJIOrMYHO-aKTHBHM BELIECTBA B H3C/IE/IBAHWTE
OpaliHa OT IOMATeHH W IPO3JI0BH MPECOBKH M AOBIKOBH KOPH, KOETO I'M MPaBH LIEHHA CYPOBHHA
3a roJiyyaBaHe Ha (pyHKUHOHAIHH XJ1eOHU U CIaIKapCKH M3Jeus.

B npezacraBeHus MU 32 CTAHOBHLIE AMCEPTALMOHEH TPY/l MOTaT /1a Ce MOCoYar CJIeAHUTE Mo-
BAYKHH MPUHOCH C HAYYHO-NPHJIOKEH ACNEKT.

1. 3a nbpBM MBT ca NOAOPAHW HaNH-NOAXOAALLATE MATEMATHYECKH MOJEJIH, Ype3 KOUTO €
OnpejesieHo ONTUMANHO 100aBAHOTO KOJMYECTBO OpalllHO OT JIOMAaTeHW MPECOBKH B KPeKepw
(9.27 %), GpaiuHo oT A6BIAKOBH KOpH B OHCKBHUTH (23,58 %) 1 OpauiHo OT rpo3/0BH NPECOBKH B
kekcoBe (4,72 %).

2. JlokaszaHa € BHCOKATa XpaHWTeNHa CTOHHOCT M @aHTHOKCHAHTHA aKTUBHOCT Ha OpaiuHaTa
OT OMAaTEHH MPECOBKH, SOBIKOBH KOPU W FPO3L0BH MPECOBKH, MOpaayu KOETO Te ¢a U3MO0JI3BaHH
KaTo LEHHA CYpOBMHA 3a MojiyyaBaHe Ha XJeOHM M ClaAKapcKu M3Jeus ¢ (YHKUMOHAIHHM
CBOiCTBA.

Morar oliie Ja ce noco4aT M CJeJHUTE M0-Ba)KHH MPHHOCH ¢ NMPHI0KEH aCMeKT.

1. [lpoyueHa e Bb3MOXHOCTTA 3a OMOJ30TBOPABAHE HA CTPAHWUHM MPOJYKTH, MOJY4EHH OT
npepaboTkara Ha 10MaTH, S0BJKH U rpo3/e, U peaiusupane Ha 6e30TnaabuHK TexHonoruu B XBI1,
4pe3 Nporu3BOACTBO HaA xJiebHu U ClaaKapCKu U3aeius.




2. Paszpabotenu ca peuentTypu, TEXHOJOTHMH M MPUMEPHH CXEMH HA TEXHOJIOTHYHHMTE
orepalyK 3a nojiyyasaHe Ha odorateHu ¢ OPaLIHO OT AOMAaTEHH NMPECOBKH KPEKepH, 000raTeHu ¢
OpaliHo oT A6bAKOBH KOPU OMCKBUTH, M 00orateHH ¢ OpaliHo OT rpo3/10BH NPECOBKH KEKCOBE.

3. VcraHoBeHO e, ye ¢ Haii-100po CeH30pHO Ka4yecTBO ca Kpekepute ¢ nobaBka Ha 8 %
OpauHo OT A0MaTeHH NpPecoBKH, GHCKBUTHTE ¢ n00aBKka Ha 24 % OGpawHo OT A0BIKOBH KOPH H
KekcoBeTe ¢ qo0aBka Ha 4 % OpaliHO OT rpo3/10BH MPECOBKH.

5. My6aMKANIMOHHA AKTHBHOCT H OLIEHKA HA KA4YeCTBOTO HA HAYYHHTE NYyOJHKAUHH

[To Temara Ha aucepTalMsaTa ca npejactaBeny obuwo 17 6pos nybaukauun. Temarukara Ha
npejcrageHute nybaukaumu e (QokycupasHa B TnpobGiemaThkata Ha NpoECHOHATHOTO
Hanpasienre. EaHa ot TAX e camocTosTeNHa, a B 8 Kanauaarta e nbpeu aBTop. |1 ot cratuuTe ca
MH/IEKCMpaHU B Hay4yHu criucanus ¢ umnakt gakrop (IF) u umnakr paur (SJR), a apyru 6 ca
nyGJaMKyBaHH B HayyHu crucanus 6e3 umnakt dakrop (IF) u umnakr paur (SJR), ¢ HayuHo
peuensupane. Kanauaarst 3a ,,JIoktop Ha HaykuTe™ uma 11 uutupanus B Scopus 1 9 uutupanus
B WoS. ToBa no cBoe My € €IMH MHOro 100bp aTecTar 3a OLECHKAaTa Ha Hay4YHOM3CIel0BaTe/IcKaTa
¥ HAY4YHO-TIPHI0XKHATA IeHHOCT Ha A-p HakoB, oT cTpaHa Ha Mexk/1yHapo/HaTa HayuHa OOLIHOCT.

6. Kputnunu 0e/1e:KKH, BbIIPOCH H NPENOpPbKH KbM KaH/H/1aTa

Ipu pasrnexnane wa PYHC, 6sax mpeactaBun Mou OenekKH M MPEnopbkH, ¢ KOWTO
KauauaaTa ce e cboOpasun w3usno. KbMm npeacTaBeHHTE Marepvanu, Mo ChILIECTBO HAMam
KPUTHYHM O€1eKKH, BBIIPOCH U [PENOPHKU.

3AKJIOYEHHUE

B npejacraBeHuTe OT KaHAMAaTa MaTepHaad, ca MOCOYEHH AOCTaTbyeH OpoH HayuHH,
HaYYHO-NPUIIOKHHA U NPUIOKHH NPHHOCH. BCHUKM HAalLMOHAIHM MMHMMAlHHM W3UCKBaHMA ca
v3nbjiHeHu. [lo moe nMuHo MHeHme noll. Hakos ce nonssa ¢ roisiMo yBaKeHUE Cpei CTYAEHTH,
npenojasare/M U kojeru. ToBa ce ABIKM HA HeroBara YOBEYHOCT, JMYHA OTrOBOPHOCT,
TPYAOIOOUBOCT, KAKTO M HA MHOTO BMCOKaTa My npod)ecHoHalIHa NoAroToBKA.

Bb3 ocHOBa Ha HanpaBeHHMs aHaJIW3 U MPUHOCUTE B pa3paboTeHHs AUcepTaluMOHeH TPy.,
cbraacHo pasnopendoure Ha 3PACPB, naram noJokHTeHA OLlEHKA H CUWTaM 33 OCHOBATEIHO Ja
npejioxka, aoul. A-p I'vope Hakos 1a npunodue HayuyHata creneH ,, JIOKTop Ha HayKHTe™ B Hay4YHa
obnact 5. Texuuyeckn Hayku, npodecrHoHanHo HanpasieHde 5.12. XpaHUTEJHM TEXHONOIWH,
cneunanHoct ,, TexHonorus Ha OHOJOrMYHO AKTUBHMTE BELUECTBA (BK/. €H3MMH, XOPMOHHM,

oenTbumHu)”, KbM Cenckocronancka akagemus” (MHCTUTYT no KpMoOMONOrus W XpaHUTEIHH
TEXHOJIOrHH).
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Harta: 15.08.2024 r. U3rOTBUAJI CTAHOBHUIIETO:.. (L Y\ XXX,
rp. [lnosaus /nou. a-p umwk. Pocen Youkos/




OPINION
on a dissertation work for obtaining a scientific degree ,,Doctor of Science™ in the field of higher
education 5. Technical sciences, professional direction,
5.12. Food technologies, scientific specialty ,,Technology of biologically active substances (incl.
enzymes, hormones, proteins)™

Author of dissertation: Gjore Nakov, Assoc. Prof. Dr.

Dissertation subject: ..Research on the utilization of plant waste and implementation of
waste-free technologies in the food industry, by obtaining functional bakery and confectionery
products™

Member of scientific jury: Rosen Milanov Chochkov, Assoc. Prof. Dr., UFT — Plovdiv,
Technological Faculty, scientific specialty: ,,Technology of bread, breadmaking products and
cénfectionary“, according to Order Ne PJ1 05-168/28.06.2024 of Chairman of an Agricultural
Academy.

1. Topic of the problem

The general problem developed in the dissertation, as well as the topic of scientific research,
are extremely relevant for modern life. The utilization of food waste, valuable in macro- and micro-
nutrients, and by-products of their processing, can help to improve the economic, ecological and
social sustainability of the food chain in the production of bakery and confectionery products.

2. Objective, tasks and methods of research (hypotheses of the dissertation work)

In the dissertation work, the aim and objectives pursued by Dr. Nakov are clearly stated and
substantiated. The main objective is specific, clear and precise. The tasks set are precise and clearly
formulated. I consider it necessary to note that they are arranged in a sequence that will allow the
achievement of the objective. The development methods used are both generally accepted and
standard, as well as modern. The scientific hypothesis is related to the utilization of plant waste
and the implementation of waste-free technologies in the food industry, by obtaining the functional
bakery and confectionery products.

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

The dissertation contains 261 pages, including 63 figures and 24 tables, and I believe that
this is quite sufficient for a detailed presentation and defence of the author’s views on the subject.
The dissertation structure includes an introduction, four chapters, summary conclusions and used
literature (301 literary titles, including Cyrillic (7) and Latin (294). The extensive literature review
shows that the dissertation is the result of a rather long period of study and research work. For the
first time, the opinion of consumers from the Republic of Bulgaria, the Republic of Croatia, the
Republic of Macedonia and Bosnia and Herzegovina, regarding the utilization of waste from food
industry obtained during the processing of tomatoes, apples and grapes and the production of
bakery and confectionery products, was investigated. Based on depth research, the author has
established that due to the increased content of minerals, dietary fibers, fats, proteins, phenolic



compounds, as well as the high nutritional and antioxidant activity, which have been proven to
have a positive effect on one or more functions in the human body, the obtained bread and
confectionery with the addition of tomato, apple and grape by-products, respectively, can be
considered functional foods. The obtained results testify that the candidate has a fairly high
theoretical training, very good practical knowledge and skills, which allowed him to conduct
independent scientific research on the possibility of utilizing by-products from the processing of
tomatoes, apples and grapes, and their application in bakeries and confectionery, in accordance
with the requirements for the preparation of a dissertation for the acquisition of the educational
scientific degree ,,.Doctor of Sciences”. The content of the abstract completely full corresponds to
the content of the dissertation.

4. Contributions of the dissertation work

The scientific work presented by Dr. Nakov is a serious study with a pronounced scientific,
applied and theoretical sound. The following stand out as main contributions with a scientific
aspect:

1. A database was created and mathematical models were derived to determine the optimal
quantity of added tomato pomace flour in crackers, apple peel flour in biscuits and grape pomace
flour in cakes.

2. A high content of biologically active substances was proven in the examined flours from
tomato and grape pressings and apple skins, which makes them a valuable ingredient for obtaining
the functional bakery and confectionery products.

In the dissertation submitted for my opinion, the following more important contributions with

. a scientific and applied aspect can be mentioned.

1. For the first time, the most suitable mathematical models were selected, by which the
optimal quantity of added flour from tomato pomace in crackers (9.27 %), apple peel flour in
biscuits (23.58 %) and flour from grape pomace in cakes (4.72 %).

2. The high nutritional value and antioxidant activity of flour from tomato press, apple peel
and grape press has been proven, which is why they are used as a valuable raw material for the
production of bakery and confectionery products with functional properties.

The following more important contributions with an applied aspect can also be mentioned.

I. The possibility of utilization of by-products obtained from the processing of tomatoes,
apples and grapes, and implementation of waste-free technologies in HVP, through the production
of bakery and confectionery products, has been studied.

2. Recipes, technologies and exemplary schemes of technological operations for obtaining
flour-enriched tomato press crackers, apple peel flour-enriched biscuits, and grape-press flour-
enriched cakes have been developed.

3. Crackers with 8 % flour from tomato presses, biscuits with 24 % flour from apple peels
and cakes with 4 % flour from grape presses were found to have the best sensory quality.



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

A total of 17 scientific publications are presented on the subject of the dissertation. The topic
of the presented publications is focused on the problems of the professional direction. One of them
is independent, and in 8 candidate is the first author. 11 of the publications were indexed in
scientific journals with impact factor (IF) and impact rank (SJR). and another 6 were published in
scientific journals without impact factor (IF) and impact rank (SJR), with peer review. The PhD
candidate has 11 citations in Scopus and 9 citations in WoS. This in itself is a very good certificate
for the evaluation of Dr. Nakov’s research and scientific-applied activities by the international
scientific community.

6. Critical remarks, questions and recommendations

When considering the ESSC, I had submitted my notes and recommendations, which the
candidate fully complied with. I basically have no critical remarks, questions and recommendations
concerning the materials presented.

CONCLUSION

In the materials presented by the candidate, a sufficient number of scientific, scientific-
applied and applied contributions are indicated. All national minimum requirements are met. In my
personal opinion, Dr. Nakov enjoys great respect among students, teachers and colleagues. This is
due to his humanity, personal responsibility, hard work, as well as his very high professional
training.

Based on the analysis made and the contributions in the developed dissertation work, in
accordance with the provisions of the Law on the Development of the Academic Staff in Republic
of Bulgaria, I give a positive assessment and consider it reasonable to propose that Assoc. Dr.
Gjore Nakov acquire the scientific degree .,Doctor of Science* in the field of higher education 5.
Technical sciences, professional direction, 5.12. Food technologies, scientific specialty
. Technology of biologically active substances (incl. enzymes, hormones, proteins)®, to the
~Agricultural Academy* (Institute of Cryobiology and Food Technologies).

Date: 15.08.2024 r. MEMBER OF SCIENTIFIC JURY:..L ...\ 200
Plovdiv /Assoc. Prof. Dr. Rosen Chochkov/



