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OTHOCHO THCEPTAlAOHCH TPYJ 3a IOJy4YaBaHe Ha 00pa3oBaTeHATa W HAYYHA CTElEeH
»HlOKTOp” B obnacT Ha Bucme o6pazoBanue 5. TeXHHYECKH HAyKH, NpodecHOHATHO
HampasiieHre 5.12 XpaHUTENHH TEXHOIOIUH, HAy4YHa CTIELHATHOCT ,, TeXHONOTHs Ha MECHUTE H

pUOHHUTE NMPOAYKTH

Tema n ABTOD HA NHCEPTAUHOHHHS TPYA: TexHOJ0ruaHH MMOAXO0AH 3a onpeaensaHe

B peaHO BpeMe Ka4eCTBOTO HA CYPOBO MeCO H YIBJUKABAHE CPOKA HA XJIAJHJIHO
CbXpaHeHue, paspaboren ot ac. Hukonaii Hanes JIHMHTpPOB, 3a1049€H TOKTOPAHT KbM
HKXT-Codus

Hien Ha HAaYuHOTO JKypH: jou. A-p Kpacumup Jlumos, HuctutyT no kpuoGuonorus u
XPaHUTE/IHH TEXHOJIOTUH, HAyYHa CHELHANHOCT , TeXHONOrHs Ha MeCHHTE W pHOHHTE

NPOAYKTH® 3anoBej 3a HasHawaBaHe Ha HOK NePJ] 05-185/05.08.2025 .

I. AKkTyasHocT Ha H3C/IenABAHHSA NPOGieM
IIpencraBenusr 3a pereH3npane MUCEPTALMOHEH TP HACOYBA BHAMAHUETO KbM H3ION3BAHETO
Ha HAaTypallH{ KOMIIOHEHTH B MECHaTa NIPOMUULIEHOCT, KaKBUTO ¢a PaCTHTEJIHHTE €KCTPAKTH.
[TocnennuTe ca LERHN M3TOYHMLIM HA HATYPANHH AHTHOKCHAAHTH U YOEIUTENHO JAEMOHCTpHpar
BHCOK NOTEHUHAT 32 IPHJIOKEHHE, LEJIAII0 PECTPUKIIMS HAa HEraTUBHUTE IPOMEHH B KAUECTBOTO
Ha MECOTO U MECHWTE NPOAYKTH, NPEAU3BUKAHN OT OKHCIHUTENHHTE MPOLECH HA TUTMEHTHTE,
THIMIUTE U NIPOTCHHATE MO BPEME Ha ChbXPAaHEHHE. B JIONbIHEHHE AMCEPTALMOHHHS TPy C&
HacoyBa KbM paspaboTBaHe Ha OHOAKTHBHM SAMBHM OIAKOBKH CAMOCTOSTENIHO WIH B
KOMOMHALHMSA ¢ PacTHTENHUTE aHTHOKCHIAHTH. Upe3 INaTeNHO M3CNeJBaHe B IIPOMEHHUTE Ha
Ka“eCTBCHHTC XapPAKTEPUCTHKH, CE [IPOYYBA BE3MOXHOCTTA 33 HHTEIPUPAHE Ha TE3H HATYPAHH
KOMITOHEHTH KaTo €JICMECHT HAa CBBPEMEHHMTE TEXHONOTMHM 3a YXBIDKABAHE HA CpOKa Ha
CbXpaHeHHe Ha Oeli Meca - NUIIELIKO | 3aemuKo. [IpeuMCeTBaTa Ha NOCTEIHUTE B XPaHHTEHO
M 3/IpaBOCTIOBHO OTHOLICHHE ca Aobpe u3secTHu. C oriel Ha HApAacTBAIMA MHTEPEC KbM
3/1paBOCJIOBHO XPAaHECHE M M3MIOJI3BAHE HA HATYPAIHU KOMIIOHEHTH B XPaHMTE, U3C/IECABAHUATA
3aleTHAaNM B Ta3d HayvHa pa3paboTka ca akTyanHH, oGEKTHTE Ha M3C/EIBaHE ¢a IPABHITHO

noaOpaHH, a TeMara - JUcepTabhiHa.



I1. Uen, 3apaum 1 MeTOAM Ha H3caeqBaHE (XHIIOTE3H HA TUCEPTAUMOHHHS TPYA)
JIHCEePTALMOHRMAT TPYA CH TOCTaBS 3a LeN M3CHEABAHE HA TEXHONOIMYHM MOAXOOH 3a
cTa0uUNIM3UpaHe Ha KaYeCTBOTO M YB/DKABAHE HA CpOKa Ha ChbXpPAHEHHE Ha MUJICIIKO M 3aEIIKO
Meco. 3a IIOCTUraHeTo # ca CcHO ca GopMyITHpaHN JBe OCHOBHH 3aJa4l, Ha KOUTO C€ OCHOBA U
OpraHu3alluATa Ha eKclepUMeHTaIHaTa paboTa. MeTONMYECKUAT OAXOMA TP H3IbIHEHHE Ha
3ala1UTE ¢ IPaBUIICH, IPUJIOXKEHH Ca ChBPEMEHHH TEXHUKH 3a MPOBEX/IaHE HA LIEEHACOYEHA 1
3a1bJ004Y€Ha aHATUTHYHA paboTa, W3MON3BaHA e MOJICpHa amnaparypa, KOATO TIapaHTHpa
fIoNy4aBane Ha HaACXKIHU pe3ynTaTH. bpodr Ha ananusupanute npobu obesneyapa U3BaJIKH,
HEOOXOOMMH ca IONy4YaBaHe Ha CTATHCTHYECKH AOCTOBEPHH pesyntatd. CTaTHCTHYecKaTa
00paboTka € NpoBefeHa ChC CHLBPEMEHEH HaKeT (JMP Pro 17) u kopextHu mpouenypu

(exHOdakTOpeH U ABY(aKTOPEH AUCIIEPCHOHCH aHAIIN3).

HI. Busyanusaumsi u uurepnperaums ua nojydeHure pesyarata. HsnoasBana
JIHTEpaTypa
TlonyueHute pesynTarn 1aBaT HOBa U neHHa HH(OPMALHS 32 ChIbP)KAHHETO HAa AHTHOKCHAAHTH
B PpacTeHMATa pHraH, Mallepka, OOCHICK, KOTEWKa CThIIKA, PO3MApPHH, BIMSHMETO Ha
MOJy4CHHTE OT TAX BOAHM CKCTPAKTH BBPXY NPOMEHHTE B LIBETA, OKUCIIEHHETO Ha MUOTIOOHHA,
JHIHANTE B NPOTEMHHTE Ha NAJELIKO H 3€IIKO MECO B NPOLEC HA ChXPAHEHHE IPH HUCKH
Temnieparypu (4°C, -20°C) ¢ pasnnyHa npoaBIKUTENHOCT. Pesynratute ca onarnenenn B 25
Tabmuuy u 18 ¢urypu, auckyTHpanu ca ymeno u 3a/(bIGOYEHO, KOETO CBMAETENCTBA 33
BHCOKOTO HHBO Ha TEOPETMYHA MOATOTOBKA HA AOKTOpaHTa. LlMTHpanata B IucepTaumsra
JIATEpaTypa BKIMO4BA 342 U3TOYHMKA, OT KOMTO 4 Ha KHpWIHUA. [ONeMUAT Opoi u3TOYHHLK €
MoKasaTeNeH 3a Nobpara OCBEOMEHOCT Ha NOKTOPaHTA HO NpOGIeMHTE TPETUpPAaHH B

JUCEPTALMOHHUS TPYI.

IV. Npunoen wa jucepraumonnus Tpyx (oueHsBaT ce NOOTAENHO  HAayYHO-

}YHAaMEHTATHUTE K HAYYHO-IPHUIOKHUTE [IPHHOCH)

C AwuceprauvoOHHHUS TPYZ C€ TPaBST 3HAUUMH NIPYHOCH 3a HayKaTa W NMpakTHKaTta. JlokazaHa e
e(peKTUBHOCTTA HA BOJHM €KCTPAKTH OT KOTELIKA CTBIIKA, puraH M GOCHJIEK BBPXY HAKOH
TCXHOJIOTH'IHH NapaMeTPH ¥ MPOMEHUTE Ha MHONIOOMHOBHTE (DPAKLMH B MHIEMIKO M 3aEMIKO

MCCO 110 BpEME Ha HUCKOTCMIIEPATYPHO ChXpaHEHHUE,

YcraHoBeHo € BJIIMAHHUCTO Ha SAJHBHH 6H0pa3rpa,unMH ONNaKOBKH, CAMOCTOATEJIHO HJM B

KOM6I/IHa[IPI5[, C CKCTPpaKTH Ha PO3MAapHH UK KOpa OT TUKBaA BBPXY TCXHOJIOTHYHUTE CBOMCTRA U



OKHCJIMTCIIHUTE U3MCHCHUSA B MHOFHOGI/]HH, JAMAZUTE W NPOTCHHHUTE B HMUJICHIKO H 3aCIIKO

MECO,

,E[oxasaHa € AHTHOKCHOaHTHATa aKTUBHOCT HAa BOJHH €KCTPAKTH OT pHUraH, KOTELIKa CThIIKA U

6OCI/IJIBK, KaKTO H Ha €TaHOJIOBH €KCTPAKTH OT PO3MAapHH U KOpa Ha THKBA.

YcranoBeHO €, 4€ BOJJHN C€KCTPAKTH OT KOTELIKA CTHIIKA, purasH nu GOCHJ'ICK, B 3aBHCHMOCT OT
HUCKOTCMIIEPATYPHOTO CBHXPAHCHHE, IIPOMEHAT HAKOH TEXHOJIOTHYHH XapakKTCPUCTHKH H

OKHCJICHHETO Ha MHOFHOGHHa, JIMITUAUTE U IIPOTCHHHUTE B ITHJICLIKO MECO H 3a€llIKO MECO.

HlokasaHo e, ye AXMBHU (UIMH Ha OCHOBATA HA XHTO3aH, CAMOCTOSTENHO HJIH B KOMOHHALHS C
PO3MapHH WJIH €KCTPaKT OT KOpa Ha THKBA ITOBJIMABA BbPXY HAKOM TEXHOJOTMYHH KauyecTBa,
BETOBUTE NPOMEHH, 0OpasyBaHETO Ha PeNOKCHOPMHTE Ha MHOMTOGMHA ¥ OKHMCIEHHETO Ha
JMIAQATE U NIPOTCHHUTE B NHJICLIKO M B 3a€IUKO MECO B IIPOLEC HA CHXPAHEHHE HHMCKH

TEMIIEPaTypH.

V. Ouenka Ha Ka4ecTBOTO Ha HAYYHHTe MyGIHKALMH, OTPa3ABALU PE3YJITATHTE B
AUCEPTALHATA
PesynTarute 0T aMcepTalMOHHMS TpyA ca OTpaseHM B 4 myGIMKALMM, OTMECYATAHH B
NPECTIXHA HayaHH U3aHus (Bio Web of Conferences, Comptes Rendus de I’ Academie Bulgare
de Science, Journal of Mountain Agriculture on the Balkans), MHIEKCHPAHU B CBETOBHHUTE Da3u
JAHHW C HayyHa HH(popManus. J(OKTOPAaHTBT ¢ BOZCL! aBTOp B TPH OT MyBJMKAUMHTE,
(opmupannTe ToukH ca 31.70 T., KOETO HaABMLIABA U3UCKYEMHA MHUHHMYM CBIJIACHO
usuckBanuaTa Ha [TTI3PACPE.

V1. KputHunu GeexKH, BbIPOCH H MPeNopbKH KbM KaHIAMIATA

IIpencraBennTe TEXHONOrMYHH CXEMH Ha eKCNIEPUMEHTHTE GMXa MOTIM Aa ObAaT Io-
OIIPOCTCHH, KaTo HAa4YMHHTE 32 I0;Ty4aBaHE HAa QUMM W U3MION3BAHHTE KOHLEHTPAlHH Ouxa
MOIJIM /ia C¢ ONHLUAT OTAEJHO B TEKCTa. B HAKOM OT TEXHONOrMYHMTE cXeMM e ofbpKaHa
MOCNIeI0BATEIHOCTTa Ha onepauuuTe. Hampumep TexHonoruuna cxema Ne | wHa crp. 38
34aBBPIIBA CBHC CBXPAHEHHE HAa MECOTO, a OlEHKAaTa Ha NOKasaTejuTe € Npead TO3W eTan.
HonobHa rpewka uma 1 B cxema Ne 2 Ha c1p. 62. [peanonaram, ye Te3u IPEUIKH ca NONYUYEHU
mpu (opmaTupaHe Ha cxeMuTe. B TeXHOJIOTMYHHTE CXeMM Ha HAKOJKO MecTa e LMTHPAHO
HCTIDAaBHJIHO MMETO Ha M3MOJ3BAHUTE 32 CKCIIEPUMEHTHTE MBXKKM MHJIETA OT KPbhCTOCKA

,»CaIMOH", KaTO B Pa3IHYHUTE CXEMH Ca H3MOJ3BAHU HMEHA KATO ~Camcon®, ,,CamcoHa™ u



,»,Cbomra®. IlpenopsusaM Ha mokTopanTa B Obiewlata cu paGora ga Oble MO-NpEeLH3EH.
Hsnon3sanuaT M3pa3s CpeJHOTEMIEPaTYpeH pPEXHUM Ha CHXpaHEHME B HAyYHO-IIPHIIOKEH
npuHoc Ne 3 He e kopekTeH. Jlaned mo-1cHo 61 OUJI0 a ce M3MON3Ba BMECTO HErO ,,XJIAAUIHO

CbXpaHeHHe™ ¢ yKa3BaHe Ha TeMIepaTypHus auanasoH (1-4°C).

3JAK/TIOYEHME (npumepeH BapuaHT — Ja ce U3TPHE TOBA MOACHEHHE)

Bb3 OCHOBa Ha INpPUJIOXKEHHUTE OT JOKTOPAHTAa pa3sfIMYHK METOAH Ha H3CIeIBaHe,
NPaBUNIHO WM3BEJCHUTE EKCTICPUMEHTH, HANpPaBEHUTE OOOOLICHHS M H3BOJM CYMTAM, ue
TIPEICTABEHHMAT IUCEPTALlMOHEH TPYA OTroBaps Ha u3KcksanusTa Ha 3PACPE u [Ipasunuuka 3a
yCIOBHATA M pela 3a npuaoOuBaHe Ha Hay4YHH CTENEHW M 3a 3acMaHe Ha aKaJeMHYHH
mbxHocTH B CCA.

Tosa My 1aBa OCHOBaHHE J1a OLIEHS NTONOKUTEIHO AHCEPTALMOHHUS TPYA U Aa [IPEJJIONKA
Aa ce mpuchau Ha ac. Hukonai Hanes JluMutpoB obpasoBareitHaTa H Hay4yHa crered ,,Jlokrop”
B obnact Ha BHcue obpazoBaHue 5. TexHHUYECKH HAyKH, IpOo(eCHOHANHO Hampasienue 5.12
XpaHUTETHH TEXHOJOTMH, Hay4yHa CHELMaNHOCT ,, TeXHOJOTHS HA MECHUTE M pUOHUTE

IPOAYKTH".
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OPINION
regarding a dissertation for obtaining the educational and scientific degree "Doctor” in
the field of higher education 5. Technical sciences, professional field 5.12 Food technologies.

scientific specialty "Technology of meat and fish products"”

Topic_and author of the dissertation: Technological approaches for real-time

determination of the quality of raw meat and extension of cold storage life, authored by
assistant professor Nikolay Nanev Dimitrov, part-time doctoral student at the Institute of
Criobiolgy and Food Technologies Sofia

Member of the scientific _jury: Assoc. Prof. Dr. Krasimir Dimov, Institute of

Cryobiology and Food Technologies, scientific specialty "Technology of Meat and Fish
Products" order for appointment Ne RD 05-185/05.08.2025.

I. Relevance of the studied problem
The dissertation submitted for review draws attention to the use of natural components in the
meat industry, such as plant extracts. The latter are valuable sources of natural antioxidants and
convincingly demonstrate a high potential for application aimed at restricting the negative
changes in the quality of meat and meat products caused by the oxidative processes of pigments,
lipids and proteins during storage. In addition, the dissertation focuses on the development of
bioactive edible packaging alone or in combination with plant antioxidants. Through a thorough
study of the changes in quality characteristics, the possibility of integrating these natural
components as an element of modern technologies for extending the shelf life of white meats -
chicken and rabbit is studied. The advantages of the latter in terms of nutrition and health are
well known. In view of the growing interest in healthy nutrition and the use of natural
components in foods, the research underlying this scientific work is relevant, the objects of

research are correctly selected, and the topic is very suitable for dissertation.

II. Purpose, tasks and research methods (hypotheses of the dissertation)
The dissertation aims to study technological approaches to stabilize the quality and extend the
shelf life of chicken and rabbit meat. To achieve this, two main tasks have been clearly
formulated, and providing basis for the organization of the experimental work. The
methodological approach to performing the tasks is correct, contemporary techniques for

conducting targeted and in-depth analytical work have been applied, modern equipment has been



used, which guarantees the reliability of the results. The number of analyzed samples provides
samples, necessary to obtain statistically reliable results. Statistical processing was carried out
with a modern package ( JMP Pro 17) and correct procedures (one-way and two-way analysis of

variance).

III. Visualization and interpretation of the obtained results. Literature used.
The results obtained provide new and valuable information about the content of antioxidants in
the plants oregano, thyme, basil, wild basil, rosemary, the influence of the aqueous extracts
obtained from them and their application in the development of biodegradable edible packaging
on the changes in color, oxidation of myoglobin, lipids and proteins of chicken and rabbit meat
during storage at low temperatures (4°C, -20°C) for different durations. The results are illustrated
in 25 tables and 18 figures, and are discussed skillfully and thoroughly, which testifies to the
high level of theoretical knowledge of the doctoral student. The literature cited in the dissertation
includes 342 sources, of which 4 are in Cyrillic. The large number of sources is indicative of the

doctoral student's good awareness of the problems treated in the dissertation work.

IV. Contributions of the dissertation
The dissertation work makes significant contributions to science and practice. The effectiveness
of aqueous extracts of wild basil, oregano and basil on some technological parameters and
changes in myoglobin fractions in chicken and rabbit meat during low-temperature storage has

been proven.

The influence of edible biodegradable packaging, alone or in combination with extracts of
rosemary or pumpkin peel on the technological properties and oxidative changes in myoglobin,

lipids and proteins in chicken and rabbit meat has been established.

The antioxidant activity of aqueous extracts of oregano, wild basil and basil, as well as ethanol

extracts of rosemary and pumpkin peel, has been proven.

It has been established that aqueous extracts of wild basil, oregano and basil, depending on low-
temperature storage, change some technological characteristics and the oxidation of myoglobin,

lipids and proteins in chicken and rabbit meat.

It has been shown that edible films based on chitosan, alone or in combination with rosemary or

pumpkin peel extract, affect some technological qualities, color changes, the formation of redox



forms of myoglobin, and the oxidation of lipids and proteins in chicken and rabbit meat during

low-temperature storage.

V. Quality evaluation of the scientific publications presenting the dissertation results
The results of the dissertation work are presented in 4 publications, included in
prestigious scientific journals (Bio Web of Conferences, Comptes Rendus de I'Academie Bulgare
de Science, Journal of Mountain Agriculture on the Balkans), indexed in the world's scientific
databases. The doctoral student is the leading author in three of the publications, the points
formed are 31.70 points, which exceeds the required minimum according to the requirements of
the Regulation for the application of the Law for the Development of the Academic Staff in the
Republic of Bulgaria.

VL. Critical notes, questions and recommendations to the candidate

The presented technological schemes of the experiments could be simpler, as the methods
for obtaining films and the concentrations used could be described separately in the text. In some
of the technological schemes, the sequence of operations is confused. For example, technological
scheme No. 1 on page 58 ends with the storage of the meat, and the evaluation of the indicators
is before this stage. There is a similar error in scheme No. 2 on page 62. | assume that these
errors were made when formatting the schemes. In the technological schemes, the name of the
male chickens of the “Salmon” crossbreed used for the experiments is incorrectly cited in several
places, and in the different schemes names such as “Samson”, “Samsona” and “Salmon” are
used. I recommend that the doctoral student be more precise in his future work. The expression
“medium-temperature storage mode” used in scientific and applied contribution No. 3 is
incorrect. It would be much clearer to use “refrigerated storage” instead, indicating the

temperature range (1-4°C).

CONCLUSION

Based on the various research methods applied by the doctoral student, the correctly
conducted experiments, the generalizations and conclusions made, I believe that the presented
dissertation meets the requirements of the the Law for the Development of the Academic Staff
in the Republic of Bulgaria, the Regulatio for its application and the Regulation for the
Development of the Academic staff in the Agricultural Academy.

This gives me reason to positively assess the dissertation work and to propose that

Assistant Professor Nikolay Nanev Dimitrov be awarded the educational and scientific degree



"Doctor” in the field of higher education 5. Technical Sciences, professional field 5.12 Food

Technologies, scientific specialty "Technology of Meat and Fish Products".

Date: 30.09.2025 Member of the scientific jury: QL,, ,

/Assos. Prof. Dr. Krasimir Dimov/
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