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Ha JMCePTALMOHEH TPY/1 3a NoJly4aBaHe Ha 00pa3oBaTe/IHaTa U Hay4Ha cTereH ,. Jlokrop”
B obnact Ha Bucie obpasopanue 5. TexHUYECKH HAYKH, NpodecHoHanHo HanpasieHue 5.12.
XpaHHUTEIHM TEXHOJOTHH, NOKTOpPCKa Tporpama , TeXHOJIOrus Ha MECHHTE H pubHUTE

NPOAYKTH

Tema i ABTOD HA THCEPTANMOHHHS TPYA: IHOBAaTHBHA TEXHOJOTHs 3a MpepaboTka Ha
MeCcO U MECHHM MpOAYKTH, pazpaboteH oT mar. urxk. [Tena J)Kuskosa Hauapuny

Yjien Ha HayuHoTO skypu: mpod. a-p wumk. Teomopa Jloamuiosa [Tomoga,

CesIcKOCTONMaHCKa aKkajemus, MHCTUTYT 1O JKMBOTHOBBAHM Hayku- KoctunOpoxa, Hay4Ha
crenManHocT ,,KayecTBO Ha )KMBOTHHCKATA MPOLYKLMS (MECO M MECHM MPOIYKTH)®, Ha3HaYeHa
3a YIeH Ha HAyYHOTO XKypH cbe 3amosex Ne PJ105-192/13.11. 2023 r. va IIpeacesatesis Ha CCA

I. KpaTko mpeacraBsiHe Ha JOKTOpaHTa (BakHu Ouorpaguynu JaHHM W HAYYHO
pa3BUTHE)

JloktopanT ITena )Kuskosa Hauapuny e ponena na 11.03. 1969 r. B rp. EnxoBo. CpenHo
obpasosanue nosny4aBa B MIKOHOMHYECKH TEXHHKYM, Ip, Byprac npe3 1988 r. 3aBppuiBa
nosnyeuciie obpazoBanue B rp. Pasrpax mo cneuuanHocT BHOTEXHONOrMYHM MpPOLECH H
npoayktu, TexHonorus Ha GMONOrHYHO aKTHBHUTE BEILECTBA MPE3 1990. B nepuoaa 2002-2006
r. yau B YHMBEPCHTETA 10 XPAHUTEIHU TEXHONIOTHH, Ip. IT10BMB 1 npuaoOuBa 0OpazoBaTeHO
KBanM(UKALMOHHA cTerneH 6akanaBbp IO TEXHOJIOIMA Ha XpaHWTE, a Mpe3 2010 r. nomyuyasa
oGpasoBaTenMo KBanu(UKaLMOHHATA CTeNeH MarucTp no Exosorus u onassane Ha OKOJHaTa
cpeia B XpaHWTEIHATAa MHAYCTPHS OT CHIIME YHUBEPCHTET. [TpodecnoHanHOTO pa3sBUTHE Ha
JOKTOpaHTa e TBBpE pazHoo6pasHo. PaGoTina e riaBHO B chepaTa Ha XPAHUTETHO-BKYCOBaTA
MPOMHIIJICHOCT, KaTO TEXHOJIOT B KOHCEpBHATa H MeconpepaboTBaTeIHaTa NPOMHUIUICHOCT,
KOHTPOJI 110 6€30MacHOCTTa Ha MPOM3BOJCTBOTO, JIAOOPAHT, KOHCY/ITAHT, HHCIICKTOP, EKCIEPT B
M3X. Unx. [Tena Hanapuay e 3a4yucieHa € B pelOBHa JOKTOpaHTypa KbM HuctutyTa no
KPHOGHOJIOTHS ¥ XPaHUTETHU TexHooruu - Codust Chbe 3arose NeHIT1-08-09/25.01.2018 r. o
JOKTOpCKa mporpama ,,TeXHOJOorus Ha MECHHTC | pubHUTE MPOAYKTH B MPOpECHOHATHO
Hanpapjienue 5.12. XpaHUTeIHM TEXHOJIOTHH, CJIeJl KOETO € TIPEMUHANa B 3a101Ha ¢dopma Ha
o6yuenue (3anosea Ne PI05-16.01.2019r.). OTunciiena € ¢ NpaBo Ha 3allTa Ipe3 2021 roguHa
(3anosen NePJ105-174/16.09.2021 r.). JloKTOpaHT [lena Haumapumy Biajee TNHCMEHO H

rOBOPUMO T'PBLKH, QHTJIMHACKU U PYCKH €3HK.




II.  O6wma xapakTepucTHKA HA THCEPTALMATA U aBTopedepara — o6em u CTPyKTypa
IIpencraBeHuaT My 3a peneH3upaHe AUCEPTALHOHEH TpYA € HanucaH Ha 113 ctpanunm,
CTPYKTypHpaH B TpaJMLMOHHA (opMma, KaKTo cieaBa: YBoa- 2¢Tp., Jlutepatypen npernes — 30
crp., Llen u 3apaumn- 2 ctp., Marepuanu u meroau- 10 cTp., Pesynratu u o6ewxknane-49 cp.,

WsBoau- 3 ctp., Ipunocu- 2 ctp., Jluteparypa- 12 CTp.

ABTOpedepaThT € H3roBeH Ha GBIrapcKH M AHIHICKH €3uK, B 00eM OoT 46 cTpaHHLH, ¢
BKJIIoueHu 14 tabmuim u 25 ¢urypu. B Hero sicHo ca OTpa3eHd LeiTa U 3aJadyuTe Ha

AUCEPTALIMOHHHMS TPYA, IOCTUTHATUTE PE3YyaTATH M NMPOU3THYALLIUTE OT TAX M3BOJAU U IIPUHOCH.

III.  AxTyajHocT Ha H3c/aeaBaAHUS NPOGJIeM

Mecoro e BaxeH KOMIOHEHT B GallaHCHPaHOTO XpaHeHe Ha YOBeKa. B MoceTHUTe rOIuHHI
ce Hab/lo/aBa MOBMIIEH CTPEMEK HA MOTPeGUTENTUTEe KbM 3paBOCIOBHH NPOJIYKTH, B TOBA
UHCIIO U MeCHH. B Tasu Bpb3ka, BHHMaHHETO Ha y4eHNUTE B 06/1aCTTa Ha XpaHHTe/HaTa Hayka ce
Haco4Ba KbM M3CJICAIBAHE HA HATYypaJHU KOMIIOHEHTH W Ha HOBHM, IO-IIAJANIN TEXHOJOTHH 32
MaKCHMaJHO 3ala3BaHe Ha Ka4yecTBaTa Ha MPOJAYKTHUTE M TAXHATA 3[PABOCIOBHA U XpaHUTETHA
CTOHHOCT. JlMCepTaUMOHHUAT Tpya Ha moktopaHt Ilema Hauapuay npencraensea HaydHa
pa3paboTka, KOATO OTroBapsi M Ce BIIMCBA HAMBJIHO B Te3W TEHACHLMH HA WM3CJEABAHUSA B
XpaHWTeIHaTa HayKa U TexHosiorns. Hactosmuar auceprauuoneH Tpya ce (Gokycupa BbpXy
NpUJIaraHeTO0 HAa MHOBATHBHA TEXHOJIOTMS NpH MpepaboTKa Ha MecO 3a MOJyyaBaHe Ha
BHCOKOKQ4YECTBEHH MECHHM MpPOJAYKTH B JIMLETO HA TPETHPAHE C BHMCOKO XMAPOCTATHYHO
HajAraHe. B nombiHenue ce u3cieBa U BIMSHHETO Ha TO3M THI TPETMpPaHe B KOMOWHALMS ¢
HaTypaJlHW aHTHOKCHMIaHTH. IlpeaBua pasriexaanara npoGlieMaTHKa, LEIUTe, 3ajadyuTe 3a
TAXHOTO HM3IBIHEHHE, KOUTO CH TMOCTaBsi JOKTOPAHTBT, FOJEMHAT 00eM eKClepUMEeHTaHa
paboTa, H3MON3BAHUTE CHBPEMEHHH METOAM HAa aHAIW3 M CTAaTMCTHYecKata oGpaGoTka,
HanpaBeHUTe 3aKJIIOYEHHs M (HOPMYJIMPAHUTE NIPUHOCH CYHTAM, Y€ AMCEPTALMOHHHUAT TPy Ha

AokropanT [lena Hanapuay nputexaBa BUCOKa CTENEH HA aKTYalIHOCT.

IV. JlurepaTrypHa 0CBeIOMEHOCT M TEOPETHYHA MOATOTOBKA HA KAHIHAATA

B mucepranuonHus Tpya ca uutHpaHu oowo 180 nurepaTypHH H3TOYHMKA, OT KOMTO 5 Ha
KupuimLa, a 47 ca ot nocseauute 10 rogunu. B mureparypHust nipersie;, CTpyKTypUpaH B TP
paszena ce mnpaBd 3aabi0OYeHa XapaKTePUCTHKAa HA CHUIECTBYBAIUTE TEXHOJOIMH 3a

KOHCEpBUpaHe Ha MeCO - TepMUYHa 00paboTKa, HETePMUYHO TPETHpPAHE, BHUMAHUE Ce OTEs



Ha METOJMTC 3a KOHTPOJIMpPAHE HA BOJHATA AKTUBHOCT, MUKPOOMONOTHMYHHTE M XUMHYHH
MeToau. JleTaiiIHO ca onucaHy Bb3MOXKHOCTHTE 3a NPUJIAraHe Ha HATYPAIHH AHTHOKCHIAHTH 3a
MOANOMArane Ha METOJUTE Ha KOHCepBHpaHe. M3I0XkKeHOTO ChCTOsIHHE Ha MpobiemMa JI0TYK
JIOTHYCCKH Haco4Ba KbM TpeTaTa 4acT Ha JIMTePaTypHHs Mperjel, KOsATO € Hal-ChIIeCTBEHa 3a
AMUCEPTALIHOHHUA TPYJ, a UMEHHO BMCOKOTO XHAPOCTATHYHO HAJITAaHE KATO TEXHOJOTHYHA
obpaGotka B MecompepaGoTBaneto. HampaBeH e TeopeTHueH aHanu3 Ha TEXHOJIOTHsITa,
BHHMaHHE ¢ HAaCOYCHO KbM BB3JCHCTBHETO H BBPXY NMATOr€HHH MUKPOOPTaHM3MH M TaKHBa
NpUYMHABAIIM pa3Bala Ha MECHHTE CYpOBMHM, e(deKTa BbpXYy XpaHUTeNHAaTa CTOMHOCT,
CTPYKTypaTa Ha MyCKYJIHMTE POTEHHH U Ka4eCTBEHUTE XapaKTEPUCTHUKU Ha MECOTO.
Hoxropaut Hauapuy 1eMoHcTprpa MHOTO 106pa OCBEIOMEHOCT, MO3HABAHE H 6opaBeHe ¢
JMTEpaTypHATE M3TOYHHLIM, HE CaMO B MpErJie/ia Ha JIMTepaTypara, HO M TIPH JUCKYTHpaHe Ha
nosyuennte pesynrati. Cuutam, e ¢ paspaboTkaTa Ha JMCEPTALMOHHUS TPy, J0KTOpaHT [lena
Haumapuny e mnpunoGuna HeoGXoammara TeopeTHYHa TOATOTOBKA 3a W3BbpIUBAHE Ha
€KCMepUMEHTAIHA N€HHOCT, MpUjaraHe Ha ChBPEMEHHHM METOAM Ha aHAJM3 ¢ W3MOJI3BaHEe Ha
MOJepHa amapatypa, yMeslo MNpeiCTaBiHE M HMHTEPNPETHPaHEe HA IOJYYEHHTE pe3yJITaTH,

(bopmynupaHe Ha IPOU3THYALLIUTE U3BOIH.

V. Meroanuen noaxoa

[lesnTa Ha qucepTaLMOHHUA TP/ € THPCEHETO Ha HHOBATHBEH MOIXO/ B IPHIOKEHHETO HA
BHCOKOTO XMAPOCTAaTHYHO HajsraHe npu oOpaboTka Ha roBEKA0 MECO, KaKTO caMOCTOSTEHO
TaKa i B KOMOMHALMs ¢ GHONOrHYHO aKTHBHH BEILIECTBA 3a M0106psBaHe Ha (PH3HKOXUMHYHUTE,
OHOXUMHYHHUTE, MHKPOOHMONOIMYHHTE M OPraHOJNENTHYHHTE My KayecTa M NPOAYKTH,
MOJIy4eHH OT HeroBata npepaboTka. EkcnepumenTasnsara paGoTa e opraHu3ipaHa B Ba eTana.
I1pe3 nbpBus € NpoyyeHo KOMOHHHPAHOTO BIMSAHME HA BUCOKOTO XHAPOCTATHYHO HAJSTaHE W
BOJIHM €KCTPAKTH OT MAIUEPKa M PHraH BbPXy Ka4€CTBEHHUTE MapaMeTPH Ha TOBEKIN MYCKYJIH
(m. Longissimus dorsi u m. Semimembrranosus), BKIOYBALIX u3MepBaHus Ha pH,
BOJIO3a/IbPKAIlA CIOCOGHOCT, UBAT, MHOIVIOOWH, JIMIMIAHO M TNPOTEHHOBO OKHCJIECHHE,
MACTHOKHCEIMHEH MpoduI1, MUKpoGHOsIOrHyeH cratyc. [IpoBe/ieH € OpraHoienTHIeH aHalus.
I1pes BTopHs eTan e H3cIeBaHO BIMAHHETO HA BUCOKOTO XMAPOCTATUYHO HAJISTAHE NPH /Ba
peXkKuMa Ha TEeXHOJIOru4YHa o6paboTKa- CTaHIApPTHO M YABKEHO BpPeMe, KakTo M eeKThT Ha
TPETHUPAHETO B KOMOUHALMS C aHTHOKCHIAHTH TIPH MJITHO MECO OT m. Semimembranosus. JlBata
pe’xknMa ca Mpoy4eHH 10 OTHOLICHHE U HA OKYJIMPaHH NaTOreHH B MISIHOTO Meco. M3aMepBaHus
Ha (PU3MKOXUMUYHHTE, GHOXMMUYHHTE M MHKPOGHOIOrMYHHTE XapaKTePMCTHKH Ca POBEIEHH

no Bpeme Ha 40 IHeBHO ChbXpaHEHHE HAa MJITHOTO MECO. OmnpeneneH € ONTUMATHUAT PEXKUAM Ha
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TPETHpaHE C BUCOKO XMAPOCTATUYHO HAJIAraHE CHPAMO MHKPOGHOIOT HYHUS CTATHC HA MATHOTO
MECO M BbPXY HHOKYJIMPAH MUKC OT MATOTEHH.
3a npoBexnane Ha nabopatopHara geifHocT ca [IPHJIOKCHN CBBPEMEHHH METOAM Ha

aHanus, obesnevyaBalld HaueKIHH PE3YIITATH, W3MON3BaHA € amapaTypa Ha BHCOKO HMBO.
Pesyntarure ca o6paGorenn ¢ KOPEKTHO MoAOpaHM CTaTHCTHYECKH NPOLETYPH ¢ NMPOrpamMHus
naker JMP v. 7. Ilpunoxenusrt METONMYECKH TMOJXOA 3a NPOBEXJAaHE HA ILSIOCTHOTO
M3C/IC/IBaHE € MPaBUIIEH, KOETO MM J1aBa OCHOBAHHE /1a rO OLEHS MOJIOKUTEITHO.

VI. 3uauumocr u yboerureanoer Ha mosydenure Pe3yJITaTH, MHTepnpeTanun wu
H3BOIH

IlpoBenenute anammsu ca macoyenu xum OCHOBHaTa T€3a Ha NMCEPTALHOHHUS TpPYA-
NIPOYYBaHE BbPXY MHOBATHBHA TEXHOJIOTHs TpH NIpepaboTKa Ha MECO M MOJTYYaBAHETO Ha MECHH
npoayktu. C oryien MeTomuuecku TIPABUITHO M3BBPIICHATA EKCIIEPUMEHTAIHA NEHHOCT e
forytieHa € BaykHa MH(MOpMALWMs 32 BB3IEHCTBHETO Ha MHOBaTHBHATA TEXHOJIOTHUS B JIMLETO Ha
BHCOKOTO XHMJPOCTaTHYHO HajIsraHe, CaMOCTAOSTENHO HIM B KOMOMHALMS ¢ HaTypaiHu
Ao0aBKH, BBPXY Gorar Habop OT (u3MKOXUMHYHH, OMOXHMHYHH, MHKPOGHONIOrMYHHU
T1apaMeTpH MpK MYCKYJIK ¢ BUCOKA ThProBCKa CTOMHOCT M MIISHO MECO MPEH U CJIeT XJ1aJUTHO
CbXpaHCHHE B NpPOAb/KeHHE Ha 40 mHU. [onyyenure pesynratu ca ybemutensu u noGpe
MHTCPNEPTUPAHHU C CBITIOCTABKA C MIOCTHTHATOTO OT ApYTH aBTOpH B 00JacTTa.

[onoxurenno Bneuatienne MpaBd ONUTBT 3a (opMmyaupaHe Ha peuentypa Ha
nosy(aGpuKaT M ChMOCTAaBKATA HA KIacHYecKaTa TEXHOJIOTHS W MPHIIOKEHHETO HA BHCOKOTO
XHAPOCTATHYHO HAjAraHe B KOMOMHALMSA C HATypasieH MPOAYKT (1pax OT YepBeHa pernuyka)
[IPd HEroBOTO moyiyyaBaHe. B pombiaHeHue e HarnpaBeHa HWKOHOMHYECKAa OLIeHKa Ha
NPUJIOJKEHATa HHOBATHBHA TEXHOJIOIHA.

Ha 6a3a na nonyuenure pesyJTati ca HanpaseHd 11 u3Bona, Kouto mpeicraBiaspat

HHTEpPEC 3a HayKaTa u IIpaKTHUKaTa.

VII. Tlpunocu na aucepraunonnns TPyA
B pesyntar na nposenenara OOLIMpHA eKCIepuMeHTaHa pabota ca HampaBeHu
CBIIECTBCHH IPHHOCH, KOWUTO B IMCEPTALMATA ca 06OBIIEHH KaTo KATo Hay4HO-(pyHIaMeHTanHu

U HayYHO-TIPUJIOKHHU KaKTO CJeaBa:




Hayuno-pynaamentannu:

1. Exkcnepumenrtanuo e YCTaHOBEHO, 4e obOpaGotenure ¢ HPP npoGH BOAAT 10
MOBHLIABAHE HA MOKA3aTeNs 38 KMCETMHHOCT, KOHTO He e NPU3HAK 3a Mpolec Ha
pasBauia.

2. VcraHoBeHO e nokasamo AcHCTBHE Ha (pakTopa obpaborka ¢ HPP BBpXY
BOZO3axbpIKallaTa Crioco6HOCT NPU BapHAHTHTE Ha Meco ¢ BJIOJKEHH Maluepka u
pural 3a m.LD meco, kakTo u TIpM BapuanTa ¢ puran npu m.SM. [MosumenusT
BOZIO3aAbpiKalll KanaluTeT Ha TOBEXKI0 MECO B CJICICTBHE MPUIIOKEHOTO BHCOKO
XUJPOCTAaTHYHO HaJraHe, MPU H3IMOJI3BAHETO My, KaTo CypoBHHa 3a npepaboTen
MECEH MPOJYKT BOJIM 10 NOBHIIABAHE HA paHEMAaHa U CTabW/IM3HpaHe Ha MeCHHUTE
CMYyJICHH, HamansBa ce 3arybata Ha Terio npu roreeHe. IlomoGpsia ce
CTPYKTYpaTa U CEH30PHOTO BB3NPHATHE (KPEXKOCT, COYHOCT, BKYC).

3. VYcraHoBeno €, 4e nobaseHara ,,Menonupa [Tmoc* g KoHUeHTpauwms 0,3%, urpae
GaponporekTopHa poss u CIMMUHNUPA BIUSIHUETO HA XMAPOCTATHYHOTO HaJIsirauxe,
BBpXY  oOmMAT  Gpoii MHUKPOOPraHHW3MH, HO CHPSAMO  pa3BUTHETO Ha
eHTepobaKTepun (Enterobacteriaceae) s W JIpyTMTE€ JIB€ W3I0J3BAHU
@HTHOKCH/IAHTH C aHTHMHKPOGHO NEHCTBHE BIMSAAT eIHAKBO MOJIOXKHMTEJIHO U He

NO3BOJISIBAT A ce pas3BuBaT MHKPOOpraHusMu 110 3 8-us JCH.

Hayuno-npuioxuun npunocn

1. OG6paGorkara ¢ mapamerpu 580 MPa, temneparypa 4°C, Bpeme Ha 3a7bpkane 4
MUHYTH € ONTHMAIHHAT PeXUM Ha paboTa 3a JOCTHraHe Ha BHCOKO epeKTUBHO
C/IMMHHMpaHe Ha matoreHHata (Escherichia Coli, Salmonella, Listeria
Monocytogenes, Staphylococcus/ Sp, Campylobacter Jejuni) u Hamanssane ua
obmara MUKpo(Iopa, 32 yIbKaBaHe Ha Ge30nacHus CPOK Ha r'OIHOCT Ha OXJIa/IeHO
MJISHO TOBEXIO MecO M nomoGpeHHe Ha KOJIOpPUMETPHYHHUTE MOKA3aTead MNpH
M3IOJI3BaHE HA MOAXO/SIIM HATYPAIHH AHTHOKCHIAHTH. [Tpunaranero Ha cbIHOTO
HaJiraHe, HO C yAB/DKCHO BpeMe Ha 3aabpikaHe 8 min, He e HKOHOMHYECKH
ONpaBAaHO, ThH KATO HE Ce OTKPUXA 3HAYMTETHH Pa3IHKu Mexay edekra ot
obpaboTka cbe 3aabpikane 4 min.

2. VcraHOBeEHO e, ye KoMGuHupaHata o6paboTka ¢ HPP u HaTPUEBHUS JIaKTAT-AMALIETAT
NOTHCKA PA3BUTHETO, KAaKTO Ha o6WMs Gpoit MHUKPOOPraHM3MH, Taka M Ha

MJICYHOKHCEJIUTE 6aKTepHI/I, KaTo 3ana3Ba CUJIHUTE CU aHTPIMPIKp06HH CIIOCOOHOCTH

3a LieJIHA MEPUOA HA ChbXpaHeHHue OT 38 JIHu.




3. PaspaGoren e mnHoBaTHBeH IIPOAYKT - MJISHO ToBeXk10 Meco, obpaboreHo ¢ HPP
TCXHONIOTHA M 100GaBeH mpax OT uyepBeHa penHYKa, KOHTO € ChC 3HAYHTEJHO
NOI00PEH BKyC, LIBAT H TEKCTYpa.

4. Bw3geiicTBueTo Ha n06GaBKaTa Menonua ITnoc uma GaponpoTtekropeH edekr, Ho
0apope3ucTeHOCTTa Mo OTHOMIEHHE Ha MJICYHOKHCEIHTEe GaKTepuM MOXe na ce
OTYETE, KaTo MOJIOKUTEHA WM OTPULIATEITHA B 3aBHCHMOCT OT XapaKTepUCTUKHUTE
Ha KOHKpeTHHTe mamoBe. M3nonssanero Ha Menonmsa [Tmoc neiictsa 3alUTHO Ha
TE3M LaMOBE MHKPOOPraHW3MH, NpH npujiaraHe Ha HPP obpaGoTka BBpXy Beue

(bepmenTHpan Mecen npoykr.

VIII. Ounenka Ha Ka4ecTBOTO Ha Hay4yHHuTe My0JIMKAIHH, OTPa3sBAIH pesyJararure B
AHCEPTANHUATA
Pesynrature or aucepraumonnus TPYA ca OTpaseHM B TPU HAyYyHH MyGIUKALUH,
BKJIIOYCHH B pedepupaHu U3aaHus, WH/ICKCHpaHH B CBETOBHHTE 0asd NaHHU C HaydHa
uHpopmarms — Bulgarian Journal of Agricultural Science (WOS, Scopus), XuBotHOBBIHM
Hayku (WOS CABI), Xpauurenua npomuuieHoct (WOS, FSTA). B age or nyOnuKauuure,
AOKTOPAHTBT € CaMOCTOSTE/IEH aBTOP, B €JHA € BOJEL, KOETO WTIOCTPHPA JIMYHUST MIPUHOC €
Mpe/ICTaBAHe HAa HayYHUTE pesynTaTh. POPMUPAHUST GPOI TOUKH OT nyOIMKalMHTE BBB Bpb3Ka
C MpeTaLMOHHUA TpyA € 93.33 T., npu Heo6Xoaumu 30 T., KoeTo YZAOBJIETBOPSIBA U3UCKBAHUSTA
3a nmpunobusane Ha OHC ,,nokTop® B Npo(heCHOHAIHO HamnpasjieHue 5.12 XpaHuTeaHu

Texosioruu. Bee ore He ca 3abensa3anu HOUTHPAHUS HAa CTaTUUTE.

IX. Kpuruunn Genexku, Bbnpocu u NpPenopbLKU KbM KaHAHAATA

K®M nucepratmnnms Tpyn nmam HskoH 3a6e1eKKu:

Ilpu Qopmynupane mua 3amaunre u B jparta €Tamna, Kacaelld H3MEepBaHETO Ha
OMOXMMHYHHTE MOKA3aTeJIH, KATO flapaMeTsp € crioMeHata enektpodopesara. [TocaeqHoTO He e
II0Ka3aTell, a METO/I Ha aHaJIH3.

B pasnen Marepuanu u metoau NpaBu BMEYaTICHUE TBBPAE OOIIMPHOTO ONMHMCAHHE Ha
CYPOBHHHTE H CIOMaraTe/HUTE MaTepHaiH. 3a pasiMKa OT TAX METOJMTE Ha aHAIM3 ca
NPE/ICTABEHH TBBPJE KPATKO.

OtHocHO oopmitenneTo Ha paszen Pesynraty u uckycus He e HeOGX0MMO cie]T BCeKH

pesyiarar, 6110 TO U IPECTAaBEH C €IMH peJ, Ja clieiBa AHUCKYCHs, [IPU TOBA ICHO OTrpaHU4cHa.
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IIpunocure Ha aucepraumonnus TPyA GHXxa MOIJIHM Ja ce pecTaBaT NO-CHHTE3UPAHO U
npennsnpano. OCBEH TOBAa HEMPaBHIIHO ca Knacuuuupanu kato Hay4HO-(DyHIaMEHTaTHH U
Hay4qHO-NpUI0XKHH. Taka Hampumep mocnemuusr ot Hay4qHUTe NpUHOCH OW TpsabBano na e
HAy4HO-TIPHIIOKEH, a NMOC/IEAHMAT OT HAyYHO-IIPUIIOKHHTE [IPUHOCH CJIe/iBa J1a € Hay4HO-
byHnamenranen.

Hsikon ot taka dopmynupanure NPUHOCH GMXa MO /1a ca OCHOBA 3a NPENOPBKH KbM
NpakTikara. TakuBa obave HiMa B mucepTaumsTa, ¢ M3KJIIOYCHHE Ha OIMT 3a oMynHpaHe Ha
TIpeNopbKa (Hay4HO-NIPUIIOKEH MpHHOC No3 B AMCEPTALIMOHHUS TPY]), Kacaella Bb3AeiCTBHeTO
Ha BUCOKOTO XMJIPOCTATHYHO HAJISTaHE BhPXY MHKpOOPraHU3MHUTE, KOATO 06ade e TBbpe obLma.

Marsika act ot ntuteparypuute U3TOYHMLH (47 ot 0610 180) ca ot mocseuuTe 10 TOJIUHH,
B ronama wact ot ¢urypure na aBTOpe(depaTa CTATHCTHYECKUTE O3HAYEHHS ca HEsCHH,

BEPOATHO MOpajM (pOPMaTUPAHETO Ha CTPAHHULIUTE.

3AKJIIOYEHUE

Bb3 ocHOBa Ha npuioxenute oT AOKTOpaHTa pasIMYHU METOAM Ha W3CIIeIBaHe,
TPAaBUIIHO M3BECHUTE EKCIIEPUMEHTH, HANpaBeHHTe OGOGIICHHS M U3BOJIM CYMTaM, Ye
TIPEACTABCHUAT AMCEPTALIMOHEH TP/l OTTOBaps Ha H3KCKBaHUATA Ha SPACPE u [TpaBunnuka 3a
YC/IOBHATA W pela 3a npuAoOMBAaHE Ha HAYYHM CTENEHH M 3a 3aeMaHe Ha aKaZeMHUYHH
JurbkHOCTH B CCA.

ToBa mu naBa ocHOBaHMe 1a OLEHS MOTOKUTETHO AMCEPTALMOHHKS TPYA U JIa MPeAIokKa
Aa ce npuchau Ha Ilana XKuskoBa Hauapumy o6pasosatennata u Hay4Ha crteneH ,,JlokTop™ B
obnact Ha Bucie o6pasoBaHHe 5. TeXHHYECKH HayKH, NpogecHOHanHo HanpasieHue 5.12

XpaHPITCJ'lHI/I TCXHOJIOTMH, Hay4Ha CHeLHaJIHOCT ,,TCXHOJIOFPIH Ha MECHHUTE U pH6HHTe

MPOAYKTH.

Hlata: 14.02.2024 . M3rOTBWJI PELEH3USITA:
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REVIEW

of a dissertation work for obtaining the educational and scientific degree "doctor" in the
higher education area 5. Technical sciences, professional field 5.12. Food technology, PhD

program "Technology of meat and fish products"

Topic and author of the dissertation: Innovative technology for processing meat and

meat products, developed by M.Sc. Eng. Pepa Zhivkova Natsaridou
Member of the scientific jury : Prof Teodora Ludmilova Popova,PhD, Engr.,

Agricultural Academy, Institute of Animal Science - Kostinbrod, scientific specialty "Quality of
animal production (meat and meat products)”, appointed as a member of the scientific jury by
order No. 05 -192/13.11. 2023 of the Chairman of the Agricultural Academy

I. Briefintroduction of the PhD candidate (important biographical data and scientific
development)

Pepa Zivkova Natsaridou was born on 11.03. 1969 in the town of Elhovo. She received
her secondary education at the Technical College of Economics, Burgas in 1988. She completed
semi-higher education in the city of Razgrad, majoring in Biotechnological processes and
products, Technology of biologically active substances in 1990. In the period 2002-2006, she
studied at the University of Food Technology, Plovdiv and acquired the educational qualification
of Bachelor in Food Technology, and in 2010 she received the educational qualification of
Master in Ecology and Environmental Protection in the Food Industry from the same university.
The professional development of the doctoral student is very diverse. She worked mainly in the
field of food industry, as a technologist in the canning and meat processing industry, safety
control, laboratory technician, consultant, inspector, expert in the Ministry of Agriculture. Eng.
Pepa Natsaridou is enrolled in full-time doctoral studies at the Institute of Cryobiology and Food
Technologies - Sofia with order No. 08-09/25.01.2018 under the doctoral program "Technology
of meat and fish products" in professional field 5.12. Food technologies, after which she switched
to part-time education (Order No. 05-16.01.2019). She had the right of defense in 2021 (Order
No. 05-174/16.09.2021). Doctoral student Pepa Natsaridou is fluent in written and spoken Greek,

English and Russian.




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

The presented dissertation is written on 113 pages, structured in traditional form, as follows:
Introduction - 2 pages, Literature review - 30 pages, Aim and tasks - 2 pages, Material and
methods - 10 pages, Results and discussion - 49 pages, Conclusions - 3 pages, Contributions - 2

pages, References - 12 pages.

The abstract has been presented in Bulgarian and English language, on 46 pages, including
14 tables and 25 figures. It clearly reflects the purpose and tasks on dissertation work, the

achieved results and the derived conclusions and contributions.,

III.  State of the art of the problem

Meat is an important component in a balanced human diet. In recent years, there has been
an increased desire of consumers for healthy products, including meat products. In this regard,
the attention of scientists in the field of food science is directed to the study of natural
components and new, more gentle technologies for maximum preservation of the qualities of the
products and their healthy and nutritional value. The dissertation work of PhD student Pepa
Natsaridou is a scientific development that responds and fully fits into these research trends in
food science and technology. The current dissertation focuses on the application of innovative
technology in meat processing to obtain high quality meat products in the face of high hydrostatic
pressure treatment. In addition, the influence of this type of treatment in combination with natural
antioxidants is also being investigated. Given the problems considered, the goals, the tasks for
their implementation, which the doctoral student sets himself, the large volume of experimental
work, the used modern methods of analysis and statistical processing, the conclusions drawn and
the formulated contributions, I consider that the dissertation work of doctoral student Pepa

Natsaridou has a high degree of relevance .

IV. Literature awareness and theoretical preparation of the candidate

A total of 180 literature sources were cited in the dissertation, of which 5 are in Cyrillic, and
47 are from the last 10 years. In the literature review, structured in three sections, an in-depth
characterization of the existing meat preservation technologies is made - thermal treatment, non-
thermal treatment, attention is paid to the methods of controlling water activity, microbiological
and chemical methods. The possibilities of applying our natural antioxidants to support
preservation methods are described in detail. The state of the problem so far logically points to
the third part of the literature review, which is the most essential for the dissertation work, namely

high hydrostatic pressure as a technological treatment in meat processing. A theoretical analysis
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of the technology was made, attention was paid to its impact on pathogenic microorganisms and
those causing spoilage of meat raw materials, the effect on the nutritional value, the structure of
muscle proteins and the quality characteristics of the meat.

Doctoral student Natsaridou demonstrated a very good awareness, knowledge and handling
of literature sources, not only in reviewing the literature, but also in discussing the obtained
results. I believe that with the development of the dissertation, PhD student Pepa Natsaridou has
acquired the necessary theoretical training for conducting experimental work, applying modern
methods of analysis using modern equipment, skillfully presenting and interpreting the obtained

results, formulating the derived conclusions.

N Methodological approach

The aim of the dissertation is to investigate an innovative approach in the application of
high hydrostatic pressure in the processing of beef, both alone and in combination with
biologically active substances to improve its physicochemical, biochemical, microbiological and
organoleptic qualities. and products obtained from its processing. The experimental work is
organized in two stages. In the first, the combined effect of high hydrostatic pressure and aqueous
extracts of thyme and oregano on the quality parameters of beef muscles (m. Longissimus dorsi
and m. Semimembraranosus), including measurements of pH, water holding capacity, color,
myoglobin, lipid and protein oxidation, fatty acid profile, microbiological status. An
organoleptic analysis was carried out.

In the second stage, the influence of high hydrostatic pressure was investigated in two modes
of technological processing - standard and extended time, as well as the effect of treatment in
combination with antioxidants in minced meat from m. Semimembranosus. The two regimens
were also studied with respect to inoculated pathogens in ground meat. Measurements of the
physicochemical, biochemical and microbiological characteristics were carried out during 40
days of storage of the minced meat. The optimal treatment regimen with high hydrostatic
pressure was determined according to the microbiological status of the ground meat and on the
inoculated pathogen mix.

Modern methods of analysis are applied to conduct the laboratory work, ensuring reliable
results, and high-level equipment is used. The results were processed with correctly selected
statistical procedures with the program package JMP v. 7. The applied methodological approach

for conducting the overall research is correct, which gives me reason to evaluate it positively.




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

The conducted analyzes are aimed at the main thesis of the dissertation - research on
innovative technology in meat processing and the production of meat products. In view of the
methodologically correctly performed experimental activity, important information was
obtained on the impact of the innovative technology in the face of high hydrostatic pressure,
alone or in combination with natural additives, on a wide range of physicochemical, biochemical,
microbiological parameters in muscles of high commercial value and ground meat before and
after cold storage for 40 days. The obtained results are convincing and well interpreted in
comparison with what has been achieved by other authors in the field.

A positive impression is made by the attempt to formulate a recipe for a semi-finished
product and the comparison of classical technology and the application of high hydrostatic
pressure in combination with a natural product (red radish powder) in its preparation. In addition,
an economic evaluation of the applied innovative technology was made.

Based on the obtained results, 11 conclusions were made, which are of interest to science
and practice.

VIL.  Dissertation contributions
As aresult of the exhaustive experimental work, significant contributions were made, which
are summarized in the dissertation as scientific-fundamental and scientific-applied as follows:

Scientific-fundamental:

1. It was experimentally established that the HPP- treated samples lead to raising on
the indicator for acidity which _ hot a sign for process on ruin .

2. Found proved action on the factor HPP treatment on water retention ability at the
options on meat with embedded thyme and oregano for m. LD meat, as well as the
version with oregano at m.SM. The exalted one waterproof capacity on beef meat
in consequence the attached high hydrostatically pressure, at the use his , like raw
material for revised meaty product leads to raising on randomization and
stabilization on the meat ones emulsions, decreases everything the loss on weight
at cooking . Improves everything the structure and the sensory perception
(tenderness, juiciness, taste).

3. It has been established that the added "Medoliva Plus" in a concentration of 0.3%,
plays baroprotective role and eliminate the influence on the hydrostatic pressure ,
on the common one number microorganisms , but relative to development on

enterobacteria (Enterobacteriaceae) she and others two used antioxidants with
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antimicrobial action influence equally positive and no allow Yes everything

develop microorganisms until the 38th day.

Scientific and applied contributions

L.

Processing with barameters 580 MPa, temperature 4 °C. time on holding for 4

minutes is optimal mode on work for reaching on high effectively elimination on

pathogenic (Escherichiq Coli, Salmonella, Listeria Monocytogenes , Staphylococcus/
Sp., Campylobacter Jejuni ) and reduction on the general microflora , for extension
on the safe one term on fitness on chilled ground beef meat and improvement on the
colorimetric ones indicators at use on appropriate natural antioxidants. The
application on the same pressure , but with extended time on retention 8 min, not
economical _ justified , so like no everything they discovered significant differences
between the effect from processing with hold 4 min.

It was established that the combined treatment with HPP and sodium lactate-diacetate

oppresses the development as well on the general number microorganisms, as well as
lactic acid bacteria such as keeps the strong ones you are antimicrobial abilities for
the whole period on storage of 38 days .

An innovative product was developed - ground beef meat processed with HPP
technology and added dust from red radish, which is with significantly improved
taste, color and texture.

The impact on the supplement Medoliva Plus there is baroprotective effect, but the

baroresistance by attitude on lactic acid bacteria can Yes everything report as positive
or negative depending from the characteristics on the specific ones strains. The use
on Medoliva Plus it works defensively on these strains microorganisms, at application

of HPP processing on already fermented meaty product,

Assessment of the quality of scientific publications reflecting the results in the

dissertation

The results of the dissertation work are reflected in three scientific publications, included

in refereed publications, indexed in the world databases with scientific information - Bulgarian

Journal of Agricultural Science (WOS, Scopus), Bulgarian Journal of Animal Husbandry (WOS
CABI), Food Industry (WOS, F STA). In two of the publications, the doctoral student is a single

author, in one she is the first author, which illustrates the personal contribution is the presentation

of the scientific results. The number of points generated from the publications in connection with

the dissertation work is 93.33 points, with 30 points required, which satisfies the requirements
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for acquiring the doctoral degree in professional field 5.12 Food Technologies. No citations have
been spotted yet.

IX. Critical notes, questions and recommendations to the candidate

I have some remarks about the dissertation work:

When formulating the tasks in both stages concerning the measurement of biochemical
indicators, electrophoresis was mentioned as a parameter. The latter is not an indicator, but a
method of analysis.

In the Materials and methods section, the extensive description of the raw materials and
auxiliary materials is striking. In contrast, the methods of analysis are presented too briefly.

Regarding the layout of the Results and Discussion section, it is not necessary for each result,
even if presented in a single line, to be followed by a clearly demarcated discussion.

The contributions of the dissertation work could be presented in a more synthesized and
precise manner. They are also incorrectly classified as basic science and applied science. Thus,
for example, the last of the scientific contributions should be scientific-applied, and the last of
the scientific-applied contributions should be scientific-fundamental.

Some of the contributions thus formulated could be the basis for recommendations to
practice. However, there are no such in the dissertation, with the exception of an attempt to
formulate a recommendation (scientific-applied contribution #3 in the dissertation) regarding the
impact of high hydrostatic pressure on microorganisms, which is however too general.

A small part of the literary sources (47 out of 180) are from the last 10 years.

In many of the author's figures, the statistical notation is unclear, possibly due to the formatting
of the pages.

CONCLUSION

Based on the various research methods applied by the doctoral student, the experiments
correctly carried out, the summaries and conclusions made, I believe that the presented
dissertation meets the requirements of the LDASRB and the Rules for the development of the
academic staff in the Agricultural Academy.

This gives me the reason to positively evaluate the dissertation work and propose to
award Papa Zhivkova Natsaridou the educational and scientific degree "Doctor" in the higher
education area 5. Technical sciences, professional field 5.12 Food technologies, scientific

specialty "Technology of meat and fish products'.
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