A GOkl
Ha [UCePTAIMOHEH TPYJL 3a [0JIy4aBane Ha oOpasoBaTe/HaTa ¥ Hay4Ha CTCTICH Jokrop”
B oGnact Ha Bucuie obpasoBanue 5. TeXHHMUECKH HAYKH, npodeCHOHAIHO HANPABJICHHE il

XpaHUTENHH TEXHOIOTHH, JOKTOPCKA nporpama . TeXHONOrHA Ha MECHHTE H pubHuTE
MPOAYKTH™

EHEH3HNA

Tema ¥ ABTOP HA JAHCEPTAUHOHHAN TPY/L: HOBATHBHA TEXHO/I0THA 3a npepaboTKa Ha
MECO M MECHH IPOJIYKTH, pa3paboTeH OT Mar. HHK. [lena Xuskosa Hanapuay

Y ieH Ha HAYYHOTO M: WI-Kop. npod. A.T.H. HHK. Credan T'eoprues [lparoes.
Karezipa ., IeXHOJIOrHs Ha MECOTO H pubara”, TexnonoruicH daxynrer, YHHBEPCHTET TI0
XPaHUTETHH TEXHOJIOTHH, TP. Tnosaug, npodecop mo 5. Texuuuecky HayKH. 5.12. XpaHUTEIIHU
TeXHOJIOrHH (crenuanu3anus ,,TeXHONOorns Ha MECHUTE M PHOHMTE NPOMYKTH™), Ha3HAUCH 32
YJIeH Ha HAy4HOTO XKYPH ChC 3a110Be] Ne PJ105-192/13.11. 2023 r. na Ilpencenares Ha CCA.

1. Kparko npeiacTaBsiHe Ha JOKTOpaHTa (BakHm Oworpau4HH JaHHH M HAY4HO
pa3BHTHE)

Jloktopant Ilena JKupkosa Hauapuay ¢ poacta Ha 11.03. 1969 r. 8 rp. Eaxoso. Cpeaso
obpasopanue monydasa B FIKOHOMHYIECKH TeXHUKYM, Tp. Byprac mpe3 1988 T. ITpe3 1990 r.
3aBbpIIBA NOJYBHCIIETO CH 00Pa3OBAHHE B TonyBHCIIMSA HHCTHTYT 1O XUMHUHM TEXHOTOTHH H
Guorexuoorun, rp. Pasrpan. Ilpes 2006 r. npuaotusa OKC Bakanappp” CbC CHELHATHOCT
. TexHonorusi Ha XpaHuTe”, a npe3 2010 r. OKC ,MarucTbp” ¢bC CHEHHATHOCT Exonorus u
ona3paHe Ha OKOJHATA Ccpe/ia B XpaHHTeIHaTa MHIYCTpHA™ OT YHMBEpCHTETd 1O XPaHHUTEIHH
texuosoruu, rp. Inosus. [IpodecHoHATHOTO pasBUTHE HA JoKTOpanTa € 3anounano npes 1999
r. Or Torapa 10 cera Ts ¢ paboTHiIa Karo: MOMOIIHHK TeXHOJIOT TPH MNPOM3BOACTBOTO HA
KOMITOTH OT TIPackoBH BbB (upma ,Memica* OO/JI, ['bpuusi; HHKEHEP-TCXHONOT, KOHCYATaHT
[10 TEXHONOTHs ¥ 00opy/BaHe BB (adpuka 3a CYHICHE U 3aMpa3siBaHe Ha AHBOPACTSLIN re0H
“(G —Foods™ OO]1 . rp. Codusi; OTTOBOPHHUK 34 HACCP KOHTpOJI H KOHTaKTH ¢ A0CTABYHI Ha
cypoBHHH (HpMa 32 IPOM3BOACTBO Ha MecHH TpoaykTH ,.Jlexom™ OO/1. rp. Codusi; cTaxant-
naGopaHT TO XMMHYEH M OHOJOTHHCH aHAM3 Ha GUTOBM OTIAIHW BOIM KbM KOMIaHud 3a
npedyncTBate Ha GMTOBH OTHATHH BOJH. TP. Byprac; ekcnepT B AMPCKiMA ..BHOIOTHYHO
eMele e M PACTEHHEBBACTBO  KbM MHHHMCTEPCTBO HA semenenue u xpauute, rp. Codust;
WHCTEKTOP TI0 TUTAHHPAHE, OPraHH3aIlKs H KOOPIMHHPARE Ha aKpe/IMTALHOHHHATE IeHHOCTH KBM
M3mbIHMTEHA areHIns ,, bbiarapeka ci1ysK0a 1o aKpeMTalms” . Ip. Codpust; MHKEHEP-TEXHOTIOL
keM Gupma ,Axsabap” OO]l, rp. Cobdus; TOKTOpaHT — nabopant B JlaGoparopusTa MO
MHKPOOHMOJIOTHs Ha YHHBEPCHTETA 110 XPaHUTENHH TEXHOIOTHH, IP. Kapmmrua. dunuan Ha
Vuusepcutera Ha Tecamus, I'bpuns; ekcnepr peryaiiy KbM KOMIAHWs 33 POU30NCTBO n
THProBusi ¢ MPOOHOTHILH ,®no Cnaiic® OOJL, 1p. Cotust - MOMM3IBIHATEN HA “Bio care
Copenhagen”, [lanus; Excriepr 1O YCTOHUMBOCT Ha pubonoBa M aKBAKyITypHTe KbM
MHUHHCTEPCTBO Ha 3eMEJIC/HETO, TP. Codus.

k. [Tema Hamapuay € 3a4uclieHa Karto PeloBCH nokropant keM MHCTHTYTA 1O
KPHOGHOJIOTHSI H XPAHUTETHI TEXHOJIOTHH kM CCA, rp. Codusi che 3anosei No HIT-08-09 ot
25.01.2018 r. mo JOKTOpPCKa mporpama JTexuonorus #a MECHHTE H puGHUTE MPOXYKTH™ B
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npoEeCHOHATHO HAIPABICHHE 5.12. . XpaHHTe/IHH texnonorun™. Coriacro 3anosea Ne PZ105
or 16.01.2019 r. npevMunaBa B 3a104Ha popma Ha o6yuenue. OTUHCIIEHA € ¢ PABO Ha 3alATa
npe3 2021 r. e 3anosent NePJ105-174 0116.09.2021 r. Mar.-uwk. Tlena Hanapuay Baanee
[IHCMEHO M TOBOPHMO T'PBIIKH, aHITIHACKH M PYCKH €3HK.

I1. O6ma XapaKTepHCTHKA HA JHCEPTALANTA H asropedepara — odem H CTPYKTYpa

TIpeaCTaBeHHMSsT MH 32 PELleH3HpPaHe JMCEPTAIMOHCH TPy € B obem ot 113 cranaapTHH
MAIIHHOMHCHH CTPAHUIM. B McepTalMoHHy TPy ca oBocobenn ceHuTe pasaenu: YBoa — 2
ctp.; Jluteparypen 0630p — 30 crp.; Ilen u 3ajaun Ha paboTara - 2 cTp.; Marepraiu 1 METOH
- 10 ctp.; Pesynratu 1 obchxuane - 49 cTp.: W3Boau - 3 crp.. [lpunocn - 2 ctp. u M3nonssana
nutepatypa - 12 cTp.

ABTopedeparsT € NpeCcTaBeH Ha OBLArapcKH W aHIJIMACKH C3HUK, U € C obem 46 ctp. Toi
pmiousa 14 Tabmmuu u 25 durypu. AsropedeparhT SICHO OTpasiBa UEIMTE H 3a7la4UTe Ha
JMCEpPTAIHSATA, TIOJYYCHHUTE PE3YITATH 1 HAMPABEHHTE M3BO H [IPHHOCH.

III. AKTYaJIHOCT HA H3C/IEIBAHNS NPOD.IeM

EauH OT Haii-Ba)KHMTE TPHOPUTETH 3a MeconpepaboTBaTeHAaTa NPOMHILICHOCT MPe3
[OC/IEHOTO JIECEeTHIETHE € Ch3JaBaHeTO Ha HOBH HHOBALHOHHH TEXHOJIOTHH, KOWTO Ja
rapaHTHpAT POM3BOICTBOTO Ha OE30MaCHH MECHH TIPOAYKTH ¢ BHCOKO KauecTso. EnHa nogodHa
WHOBAIlMsA ce oka3pa oOpaboTkara Ha MECOTO ¢ BHCOKO xugpocraruuno Hansrane (HPP). [pu
Hes Ge3 MPOMAHA Ha IOKA3ATENHTE 33 KA4ECTBO NPH CHBMECTHO Bh3EHCTBHE HA €CTECTBEHH
AHTHOKCH/IAHTH ¥ AHTUMUKPOOHH areHTH MOXE J1a C¢ MOCTHIHE Y0BJIETBOPHUTEIIHO bJIBI CPOK
HA ChXpaHEHHe Ha MECHHTE TMPOJYKTH, rapaHTHpali rsaxHata 6esonacnoct. O6paboTkara noa
BHCOKO HAJISIFAHE WIM CTYyJeHa NacTbOPH3alMsA 3a pasinka ot KOHBEHLMOHAIHY TIPOLIECH Ha
06paboTka Ha MECOTO He 3aBHCH OT pasMcpd H reoMeTpUATa Ha NPOIYKTa, KOETO Hamalisa
BPEMETO 3a BB3JCHCTBHE. JIucepTalHOHHUAT TPY/L HA JIOKTOPAHT [lena Hamapuay o3ariaseH
. JiHOBaTHBHA TEXHOJOTHA 32 npepaboTKa Ha MECO H MECHH MIPOYKTH™ B 3HAYMTENIHA CTETICH
OTroBaps H MHOTO XapMOHHYHO C€ BIINCBA B TE3H HOBH TeH/IeHIIMA OT W3C/Ie/IBaHKs B HayKaTa
3a MECOTO M TEXHOJOTHHTE 3a Heropara mpepadoTka. HacrosiusaT JucepTalHOHeH TpyH €
HAcOUEH BHPXY MPIJIATAHETO Ha BUCOKO XHAPOCTATHHHO Hasrase npH npepadoTKara Ha Meco.
3ydeno € BIMAHHETO HA TO3M BHI 00paboTka B KOMOMHAIMA C NPUIOKCHUE HA pejuia
HaTypaJHH aHTHOKCHJIAHTH. OCHOBaBaiiKH ce OT /IHa CTPaHa Ha aKTYAIHOCTTa Ha H3C/ICABAHHA
npoGriem, LEIATE W 3a]a4dTe HA AMCEPTALMATA. M3MON3BAaHNTE CHhBPEMEHHH AHATHTHYHH
METONM M CTaTHcTHYeckaTa oOpaborka, M OT Jpyra cTpaHa - 3HauYMTe]IHATA M0 obem
eKCIIepUMEHTAIHA paboTa, KOPEKTHO HANpaBcHUTC JaKTIOYCHHST M TOYHO (OpMYJIMPAHHTE
IPHHOCH CUMTAM, Y€ JHCEPTAlMOHHHUAT TPy yua nokropant [lena Hauapuay nma eJIeMEHT Ha
HeOBGXOIMMATA 3a TO3H BHJI IMCEPTALMY HAY4YHA HOBOCT H € aKTyaJICH.

IV. JluTepaTypHa OCBEIOMEHOCT H TEOPETHUHA NOAr0TOBKA HA KAHAWIATA

B amcepTalMOHHMS TPy Ca UHTHPaHH 180 amTeparypHM H3TOYHHKA, B T.H. 5 Ha
kuprKia. YeTHpUeceT ¥ Ce/leM OT LHTHPAHHTE pedepeHImHu ca OT NOCTIEAHUTE 10 rognuam.

B nuteparypHus 0030p, KOHTO € CTPYKTYpHpat B TpH pasjelna € HanpaseH 3a1B100YEH
[ipersie/l Ha ChIIECTBYBAIMTE TEXHOIOMMHA 34 KOHCEPBHPAHE HA MECO - TepMHiHA obpaboTka,




HETOIUIMHHO TPeTHPAHU MECHU NPOAYKTH M mp. BuumanueTo Ha aBropkaTta € HaCOUEHO KbM
METOIMTE 32 KOHTPOJHpaHe Ha BOJHATA AKTHBHOCT, MHKPOOHOIOTHYHUTE H XUMHYHH METO/IH.

JleTaiilHO ca TIpeACTaBeHH BB3MOXKHOCTHTE 3a U3IOJI3BaHE HAa  CCTECTBECHH
AHTHOKCH/JIAHTH, KOWTO CHHEPIrHYHHM areHTH YCHJIBAT AEHCTBHETO HAa OCHOBHUS M3I10JI3BaH
METOJ 3a KOHcepBHpaHe Ha Mecoto. [IpejictaBeHOTO ChCTOAHME Ha TpodieMa JOTHYECKH
npejuBa KBbM KBM TpeTara 4acT OT JHMTeparypHus o0030p — MpPHJIAraHeto Ha BHCOKO
XHIPOCTATHYHO HAlraHe KaTro OCHOBHA TeXHOJOrHuHa obpaboTka B MeconpepaboTpaiiara
NPOMHMIIUIEHA TMPaKTHKA. ABTOpKAaTa HPaBH 3a1bJ00OYEH TEOPETHUEH aHalHM3 HA BBIIPOCHATA
TEXHOJIOTHATA KATO MOCTAaBS aKIIEHT Ha BIMSHHETO HA BHCOKOTO XMIAPOCTATHYHO HaJsraHe
(HPP) BbpXY ChCTOSIHMETO Ha NATOr€HHATA U rHUIOCTHATA MUKpodopa. Jlobpe e nmpocieaeH u
eeKTHT, KOWTO OKa3Ba BHCOKOTO XuapoctatnyHo nansrane (HPP) Bbpxy crpykrypara Ha
MYCKYJIHUTE OelIThIH, Ka4eCTBEHHTE XapaKTEPHCTHKH H XPaHUTE/IHATA CTOHHOCT Ha MECOTO.

Mar.-unxk. Ilema Haumapuay nemoHcTpHpa AoOpa OCBEIOMEHOCT, YIOBIETBOPHTEIHO
no3HaBaHe M OopaBeHe C JMTEPATYPHUTE H3TOYHMLM, HE CaMO B JIUTEpaTypHMA 0030p Ha
JIMCEpTAIUATA, HO M MPH 00CHKIaHe Ha MOJYyYCHHUTE pe3y/TarTd. M3passsam craHoBuule, Ye B
pe3yJITar oT pazpaboTKaTa Ha JHCePTALMOHHMS TPy, nokTopanT [lena Hauapuny e npuaoduia
HeoOX0MMaTa TeOpeTHYHA MOATOTOBKA H YMEHHSA /la NPOBEXK/A HAYYHH €KCIICPHMEHTH, KaTo
NpUiaraHe Ha CbBPEMEHHHM METOJM Ha aHaIM3, W3I10J13Ba MOJepHa aHAJIMTHYHA anaparypa,
yMEJIO NpeICcTaBs W HHTEPNpEeTHpa MOJYYCHHTE Pe3y/ITard W CPaBHUTEIHO TOYHO M ACHO
(GopMyIHpa MPOH3THYAIMTE OT JAHHUTE H3BO/IH.

V. MeToau4eH mMoaxon

Ilerta Ha jgucepTalMOHHMs Tpya e (Qokycupana BbpXy I0100psiBaHe Ha
(u3uKOXMMHUHHTE, OHOXHMHYHHTE, MUKPOOHONIOTHYHMTE ¥ OPraHOJNENTHYHH CBOHCTBA Ha
FOBEK/I0 MECO M NPOJYKTHTE MPOM3BEAEHH OT HEro upes INpuioxkenue na unosarusua HPP
TEXHOJIOTHATA, CAMOCTOATE]HO M B KOMOMHaumsi ¢ pasHooOpasHu OHOJOrMYHO AKTHBHH
BEIIECTBa. 3a OCHIIECTBABAHE HA TaKa MOCTaBeHaTa 1el ca GopMyJIMpani JIBe TPYIH 3a1a4u.

IIpes mbpBHs eTan 0T pa3paboTKara € Mpoy4eHO KOMOMHMPAHOTO BIMAHNE HA BHCOKOTO
XHIPOCTATHYHO HAJATAHE M BOJIHHM EKCTPAKTH OT MallepKa M pHraH BbpPXY KadCCTBEHHTE
XapaKTepPUCTHKH Ha rOBex1H m. Longissimus dorsi u m. Semimembrranosus. 3a uenra ca
npocnenenn pH croiiHocTTa, BOAO3aaBpKAIIA CTIOCOOHOCT, LBETOBHTE XapaKTEPUCTHKH,
oKa3aTeny 3a MHOIOOHHOBOTO, JTHIKAHOTO U MPOTEMHOBO OKUCICHHE, MACTHO KUCCIIMHHHSA
npoduI Ha MECOTO U MUKPOOHOOTHUHUSA My cTaTyc. [IpoBesien € 1 aleKBaTEH OpraoenTHICH
aHaJM3.

ITpe3 BTOpHUs eTall € IPOYYEHO BAMSAHUETO HA BHCOKOTO XHIPOCTATHYHO HAATAHE IIPH B
PeXHMa Ha TeXHOJOrMYHa 06paboTKa - CTAHAAPTEH U C YABIKEHO BPEME 3a Bb3/ICHCTBHE. B
jombIHenHe e ycranoBeH W epextsT Ha HPP Tperupanero B komMOuHaums ¢ nobaBkara Ha
Onpe/le/ieHH HATYPQIHH AHTHOKCHJAHTH B M[POOM OT MISHO MeCo a00uT0 OT M.
Semimembranosus. TlpaBu BnevatieHue 3HauuTenHus Opoii W  Pa3sHOBMIHOCTTA HA
nmpocIieieHUTe MUKPOOHOIOTHYHH MOKa3aTelli B MIAHOTO MECO NpH /BaTa peknMa. Ocsen
o6wms Gpoif MHKPOOPraHH3MH, € onpeneseH 6pos aepoOHH ME30(QHIHH MHKPOOPraHH3MH,
komudopmu, Salmonella spp., INECEHN U IPOXKIH, HATHYHE HA Staphylococcus aureus, cynpur-
pelymHpalm  KIOCTPHIMH, — MJCYHOKHCenWTe  Oakrepu. enTepobakTepuuTe  (ceM.
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Enterobacteriacae), Escherichia coli, Listeria monocytogenes n Campylobacter jejuni. B
nepu0 Ha 40 JHEBHO XJIAJWIHO ChXPAHEHHE HAa MIITHOTO MECO €a MPOCIE/IEHH U MHOKECTBO
(GHU3NKOXMMHYHUTE H OHOXHMHYHH CBOHCTBAa Ha MecoTo. OnpejiesieH ¢ ONTHMAICH PEKHM 3a
00paboTKa Ha MIISHOTO MECO C BHCOKO XMAPOCTATHYHO HAISATAHE CTIIPAMO MHKPOOHOIOrHYHHUSA
CTATyC ¥ MHOKYJIMPaH MHKC OT NaToreHd. B ananusute ca M3non3BaHk ChbBPEMEHHH METO/M H
amaparypa, rapaHTHpALlH [I0Ty4aBaHeTO Ha HaJCKAHU pesyiratu. Pesynrarture ca obpabotenu
C aJeKBaTHH CTATHCTHYECKH MeToAu M mnporpamuus mnaxker JMP v.7. llpunoxenusar
METO/IHYECKH TOIXO0]] 3a IPOBEXKIAHE Ha eKCIIEPHMEHTHTE € ChOTBETCTBRAIIl Ha LEJITa U 3a/1a4HTe
Ha JMCepPTAIUATa, KOETO MH JIaBa OCHOBAHHE J1a IO OLEeHs 110 JI0CTOMHCTBO.

VI. 3nauuMocT B yOeIMTENHOCT HA MOJYHCHHTE Pe3y/TaTH, WATEpNpeTalHH H
H3BO/IH

IMony4yeHuTe pe3yaTaTH H TexHMs 0030p KOPECIOHAMpAT C OCHOBHATa Te3a Ha
JIMCEePTAlMOHHHS TPY/ — Ch3/laBaHe HAa HHOBaTHBHA TexHonorus 3a HPP obpaborka Ha Meco U
110JTy4aBaHe HA BACOKOKAYECTBEHH H rapaHTHPaHo 0e30MacHu MECHH IIPO/IYKTH C YABIKEH CPOK
Ha roHOCT. B pe3ynTar Ha METOAMYECKH NMPABHJIHO H3BbPLICHATA H3CIe/j0BaTeNcKa padoTa u
YCTAHOBEHOTO BB3/CHCTBHETO HA BUCOKOTO XHApOcTaTH4HO Hausrane (HPP) - camocrosTenso
WIH B KOMOMHAIlMs C NPHIOKEHHE HA €CTECTBEHH aHTHOKCHIAHTHHM 100aBKH, ca TIOJy4eHH
3HAYMM TOJSAM Opoil JaHHM 3a NPOMEHHTE B peauua (U3MKOXMMHYHH, OHOXHMHYHH,
MHKPOOHOJIOTHYHH [I0KA3aTeTH Ha JIBa MyCKYJIa XapaKTepHH MPe/ICTaBHTE/H HA OKCHIATHBHUSA
M [VIAKOJMTHYEH THII MYCKYJIaTypa. Y CIOpPEeJHO ¢ TOBA Ca Npe/CTaBeHH JaHHH ca NPOMEHH B
rOpECcTiOMEHATHTE IPYIH TIOKAa3aTel i i B MIISHO MECO ChXPaHABAH B POAbikeHue Ha 40 1HHM
npu 4°C. [Nony4yenuTte pe3ynTaTi ca yOEAUTEHH W MPABHIHO HHTEPIIPETHPAHH B CPABHEHHE C
IIOCTHTHATOTO OT JAPYTH H3CIIeI0BaTENIH B HayuHaTa 00/1acT Ha AUCePTallHOHHHA TPYI.

JIo6po BneyaTiieHWe OCTaBs OMMTHT HA JOKTOpaHTKata ja (opMyIanpa pelentypa Ha
nosydabpukar, KaKT0 H CPaBHEHHETO KOETO MPABH MENY TPAJMIHOHHATA TEXHOIOTHS H
HOBaTa MHOBAaTHBHA TEXHOJIOTHS 33 00paboTKa Ha MECOTO ¢ BHCOKO XHIPOCTATHYHO HAJIATAHE B
KoMOMHALHA ChC CYX Mpenapar OT YepBeHa penuuka. HampaseHa e 1 a/lekBaTHa HKOHOMUYECKA
OLIEHKA OTHOCHO MPHJIO’KeHATa HHOBATHBHA TEXHOJIOTHS.

Ha 6a3a nHa nonyueHuTe pesyiratd ca (OpPMYIMpaHH €IHHAIECET H3BOAA. KOMTO
TpeCTaBIIsiBAaT MHTEPEC, KAKTO 3a HAyKara, TaKa M 3a NpakTuKara.

VIL IlpuHocH Ha IHCEPTANHOHHHS TPY/A

PesynTaTuTte OT AMCEPTALMOHHUS TPYA M (GOpMyaMpaHnTe H3BOIH Ca MO3BOJIMIH J1a Ce
u3BeaT HAKOJIKO MPHHOCA ¢ HAYYHO-(YHIAMEHTAIEH | NPHIOKEH XapakTep, KaKTo Cie/iBa:

HayuHo-pyH1aMeHTATHH NPHHOCH

1. HPP 06paGoTeHoTOo ToBeka0 Meco chbxpauspa cpoeto pH mno-mucko or 6,00 —
CTOMHOCTH, KOMTO FAPAHTHPAT Ue B MECOTO PA3BATHETO HA THIJIOCTHATA MUKpo(iopa e Obe
BB3NPENATCTBAHO.

2. VcTaHOBEHO € cTa0HIM3Hpallo JAeHCTBHE HA BUCOKOTO XHAPOCTATHYHO HAJsraHe
(HPP) BbpXY BOIO3abpIKAIIATa CIIOCOGHOCT Ha roBekaM m. Longissimus dorsi ¢ noOaBKH Ha
Mamiepka M pHraH, H Ha TOBEXIM m. Semimembrranosus c nobaBka Ha purad. B pesyiarar
MECHHTE eMYICHH ce CTaOWIM3HpAT, PelyLMpar ce TErJIOBHUTE 3aryOH NpH rOTBCHE M Ce
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NOBHIIABA PaH/IeMaHa Ha rOTOBaTA MPOAYKIMA. Y CIOPEIHO ¢ BOXO3aAbpiKallara crocofHoCT,
npu o6padoTKara Ha FOBEXK/I0 MECO 1107, BACOKO Xuapoctatuuno Hatsrane (HPP) ce yeranosssa
HapyLICHHS B MYCKYJIHaTa CTPYKTYpa U MoA00peHa KPeXKOCT, COYHOCT U BKYC.

3. YcranoBeHo e, 6aponpoTeKTOPHO AeiicTBHE BLPXY 00IMAT GPOil MHKPOOPraHH3MH Ha
00paboTeHoTO NMoj BHCOKO XuapocTatuuyHo Hamsrane (HPP) meco ¢ noGaeka wa 0,3% or
npenapara ,.Medoliva Plus“. Ilpemaparsr ,Medoliva Plus® u apyrure ase nupuioxenu
AHTHOKCHJAHTHH J00aBKH NpOSBABAT AHTUMUKPOOHO JEHCTBHE CHPSAMO Ppa3BHTHETO Ha
IIpe/ICTaBUTENN Ha rpam (-) OaxTepHu oT ceM. Enferobacleriaceae W yIbiKaBar CpoKa Ha

rognoct Ha HPP o6paboTeHoTO roexao Meco 10 38-us JeH OT XJIaAHIHOTO ChbXPaHEHHE MPH
4°C.

Hay-mo-npnﬂonmn NpHHOCH

1. YcraHoBeH e onTHMaleH pexum 3a oOpaloTkaTa Ha rOBEKIO MECO O] BHCOKO
xuapocraTuuHo Hansarase (HPP) (namsrane 580 MPa, temneparypa 4°C 1 Bpeme Ha 3aJIpbiKKa
4 min), npu KOHTO e(heKTHBHO C€ ETMMHHHUPAT MPEJACTaBUTEINTE Ha naToreHHata MUKpodopa:
Escherichia coli, Salmonella spp., Listeria monocytogenes, Staphylococcus spp. H
Campylobacter jejuni u B 3HaYHTEIIHA CTENEH ce peaynupa odurus Opoil MHKPOOPraHU3MH.
[IpunaraneTo Ha CBHIIOTO HAIATAHE, C BpeME Ha 3aJphkKa § min He € HKOHOMHYECKH
edexktHBHO. TO3M ONTHMATEH pPEXHM IMO3BOJIABA Ja Ce YABLDKH CPOKa Ha TOAHOCT Ha
OXJIaZICHOTO MJISIHO TOBEXK/I0 MECO.

2. Veranoseno e, ue 0,3% mobaska Ha 60%-eH BOJEH pa3TBOP HA HATPUEBHUAT JAKTaT
penyuupa, Kakto o01Hs 6poii MHKpOOPraHH3MH, Taka U TO3H Ha MJICYHOKUCEIUTE OaKTepHH B
HPP mastHO roBex 10 Meco (o6pabotero moa Hanarane 580 MPa. npu temneparypa 4°C u Bpeme
Ha 3aipmXkKa 4 min) ¥ [O3BOJISABA YAB/KaBaHE Ha CpPOKa Ha rogHOCT 10 38-us JeH OT
XJIQMIIHOTO chxpanenue npu 4°C.

3. PaspaGorena e pementypa W TeXHOJOIHMs 3a HOB HWHOBaTHBEH MPOAYKT — MIISHO
roBeXJ0 Meco ¢ J00aBka Ha 4YepBeHa penHYka Ha npax, o0padOTeHO T10J BHCOKO
xuapocratuyHo Haysrane (HPP) cbe XapakTepHu OpraHosienTiiHy XapakTepHCTHRH.

4. TlpeuoskeHa € EKOJNOTMYHO M HKOHOMHMYECKM LejlechoOpasHa 3amsHa Ha
CHHTETHYHHTE KOHCEpBaHTH 4pe3 o0paboTKa Ha roBelo Meco MO BHCOKO XHIAPOCTATHYHO
nangrane (HPP), camocrosTe1HO WM B KOMOHHAIIMSA ¢ HATYPAJIHH AHTHOKCHIAHTHH Mpernaparu,
KoeTo GH MO3BOJIMIIO MIpe/JlaraHe Ha nasapa Ha HpsicHo Meco o1 Mapkara ,.Clean label™ .

VIII. OneHka HAa Ka4eCTBOTO HA HAYYHHTE NYOIHKALMM, 0TPA3ABALIH pe3yaTaTure
B IHCEPTANHATA

PesyTaTiTe OT MCEPTALMOHHES TPYJL €4 OTPA3eHH B TPH HAYUHH NyOIHKALMH.

[TspBara: ,,Alternative technology for beef meat shelf life* ¢ nyOnukysana B crincanne
Bulgarian Journal of Agricultural Science (Web of Science - Emerging Sources Citation Index
(ESCI) Journal Impact Factor™ (JIF)2022 = 0.4 — (4; Scopus CiteScorez = 1,3 - Q3) -

Bropara: . Influence of high pressure processing at 580 MPa and other antimicrobials
on minced beef* e ny6nuxysauna B cnucanue sKusomnoevonu nayku [Bulgarian Journal of
Animal Husbandry] (Web of Science - CABI u FSTA; Scopus — He e HHAeKCHpaHo) —



Tperara: ,Application of HPP technology in meat-processing production® ¢
nyonukyBana B mMarasunHo crucauue XBIT [Food Processing Industry Magazine] (Web of
Science - FSTA; Scopus — He e HHIEeKCHpaHO).

B nyGaukanuu BTopa U TpeTa JOKTOPAHTKATa € CaMOCTOosTelIeH aBTop, a B nyoinkanus 1
- € mbpBH aBTOp. ToBa 1IeMOHCTPHPA THYHMUAT ii IPUHOC B NPEICTABEHUTE HAYYHH PE3y/ITATH.

®opmupaHusaT OpoH TOYKH OT MyOJHKAIlHY BBB BPB3Ka C JHCEPTALMOHHMS TPy € 93.33
T., npu HeoOxomumu 30,00 T.. [lo To3u KpuTepuu, nokasareiaure Ha mar. HHK. [lena JKuskosa
Hanapuny HanelIHO yAOBJIETBOpABAT M3HCKBaHusATa 3a npuaodupane wa OHC .Jloktop™ B
npodecuoHanHo Hanpasienue 5.12 Xpauutenuu texuonorun. Hama naneu 3a 3abenssaHu
LUTHPAHUA HA TPUTE NPEJICTABEHH HAYYHH MyOIHKaIMH.

IX. Kpurnunu 0e/1eskKH, BLIPOCH H NPENOPbKH KbM KAaH/IH/AATA

K®M mucepTanioHHES TPY/I HMaM ClIeHUTE 3a0€/e)KKH, BEIPOCH H IPENOPBKU:

3abdenencku:

1) He npuemam oHa3u yact ot HayuHo-nipuioskes npusoc 1., opMyiupan Ha agTopkara,
KOATO MO HEHHH IyMH Kacae ,,.NO0JOOpEeHHe Ha KOJIOPHMETPHYHHTE TOKa3aTelud TpH
M3M0JI3BaHe Ha MOAXOISIINH HATYPaIHH aHTHOKCHAAHTH...”. KakTo craBa sICHO OT CHHMKHTE
npezacTaBeHu Ha ¢ur. 15 cien 5-aneBHO XuaauiaHo cbxpanenue Ha HPP muano rosexio meco
(o6paboteno noa Hansrane 580 MPa, npu Temneparypa 4°C 1 BpeMe Ha 3aapbikka 4 min) He ce
JIEMOHCTpHpa MoI00HO pa3BUTHE Ha YepBEHATa KOMIIOHEHTA Ha [1BETA, KAKTO HE ce IIOHMIKaBa
XBJITaTa KOMIIOHEHTAa M APKOCTTAa Ha mBeTa. [IpH mo-HaTtaThHIHO XJIAJHIIHO CbXPaHEHHE Ha
npobute 1m0 40-1 geH (BWK AaHHUTE npeicTaBeHH B Tabmuuu 8, 9 u 10) uHCTpYMEHTAIHO
3aCHETHTE [[BETOBH XapakTEPHUCTHKH Ha IPOOUTE MIIAHO TOBEKIO Meco B Hail-100pus cayuai
3anasBaT HHBaTa CH, Koraro ce u3moissar godaske Ha 0,1 % npenapara ,,Medoliva Plus®,
uepBeHO UBeKIO (Beta vulgaris) na npax, 4yepsena penuyka (Raphanus sativus) Ha ipax 1 Macjio
ot po3maput (Rosmarinus officinalis).

2) He npremaM 3a KOPEKTEH MOCIEAHHAT HAYYHO-TIPHIOKEH npuHOC, Gopmynnpan Ha
JIACepTaHTKaTa, OTHOCHO OapompoTekTopHusi edeKT, cBbp3aH ¢ Oapope3sHcTeHOCTTa Ha
MJIeYHOKHCeIHTe GakTeprH MMoJ Bb3jeiicTBrHeTo Ha jobaBkara Ha npenapata ,Medoliva Plus™ B
HPP o6pabGoTenoTo roex o Meco.

ITspBo, THil KaTo npenapatrsT ,Medoliva Plus™ e TEproseku npoayKT ¢be 3anaseHa Mapka
H CBCTaB, TOH He MOJKe Jia Ce M3IOJI3Ba 3a Hay4yHHM M3BOM, olle noseve ja ce Gopmynupar
MPUHOCH OTHOCHO HeroBoTo AeiictBue. JlomycTHMmo e u3cieaBaHeTo My noja (opmara Ha
CpaBHHMTE/IHA KOHTpOJA, 3a JOKa3BaHe Ha e(eKTHBHOCTTa Ha CPOJAHH HATYPAIHH
AHTHOKCHAAHTHH J00aBKU MM KOHCEPBAHTH.

BTopo, B aucepTanMsTa He ca IpeJCTaBeHH M3CelBaHNA BbpXY (PepMEHTHPAIH XpaHH
win  (GepMeHTHpaIH MecHH MnpoaykTH? BeposTHO craBa BBIPOC 33 TEPMHHOIOTUYHA
HECHCTOATEHOCT, KOTaTo ce TOBOPH 3a (epMEHTHPATH XPaH# (¢ aHTHMHKPOOHH METAOOTHTHH
OpraHu3Mu)?

B cnuceka Ha nyONMKalUMHTe BBB Bpb3Ka ¢ [MCepTauMsTa ca JOMYCHATH peanua
TEXHHYECKH HeCHhOTBETCTBHS, KOMTO He MPaBAT J06po BrnevyaTnenye. Taka HanpuMmep:

3) Haumenosanueto Ha ciucanve Bulgarian Journal of Agricultural Science ¢ HeTo4HO
npeacTaBeHo karo Bulgarian Journal of acriculture:

4) Hanmenopanuero Ha criucanue Kusomnosvonu nayku [Bulgarian Journal of Animal
Husbandry] e setouno npeacraseso karo Animal Sciences:




5) Haumenosauuero na cnucanue XBIT [Food Processing Industry Magazine] e netouno
npeacraBeHo Kato Food Processing Magazine.

6) B cnuchka Ha nmyOnMMKaUMHTE BBB BPL3Ka C AUCEPTANMATA HETOYHO € [10KA3aHO, Ye
cniucanne XBII [Food Processing Industry Magazine] e pedepupano ot Web of Science —
CABL. To e pedepupano ot 6a3ara nanan Web of Science — Food Science and Technology
Abstracts (FSTA).

7) Ilpu dopmynupaHe Ha LeNTa Ha AWCEPTALMOHHUS TPYJ, AaBTOPKAaTa MHOIO
MPETEHIIMO3HO € 3anucana, uuTHpaMm: ., MHoBaTuBeH noaxox B mnpuioxkenuwero na HPP
TEXHOJIOrUATa 32 00paboTKa Ha rOBEKI0 MECO (CaMOCTOATETHO H B KOMOMHALIMSA ¢ OHONOMHYHO
aKTHBHH  BellecTBa), 3a MogoOpsBaHe HA  (QUIMKOXUMHYHUTE, OHOXHMMHYHHTE,
MHKPOOHOJIOrHYHUTE W OPraHOJENTHYHH Ka4ecTBa HA CYPOBO TOBEXKIO MECO M MPOAYKTH OT
Hero.“, kpaif Ha nuTara.

Buvnpoc: B kakBo ce H3pa3fiBa HHOBALMATA B NMOAX0Aa no npwioxenue na HPP
TeXHOJIOrHATAa B o6paborkara Ha mecoTo?

Cnopen Texer Ha 11 ab3an ot cTp. 23, mutupam nociosHo: ., HPP rexnonorusra (high
pressure processing - HPP) e otkpura npean noseue ot 100 rogmnu, HO He € HaMepuia
IIPHJIOIKEHHE 110PaIH TeXHU4YecKH npodiaemu. HelinoTo passutie 3amnoysa B Havya1oto Ha 90-Te
roaunu Ha MuHaus Bek (Ledward and all. 1995). [IspBuTe yenemny excriepuMenTH 3a edekra
TIpH YNpaKHABaHE HAa HaJSAraHe BbPXY MHKPOOPraHU3MH ca peructpupany npes 1899 r., koraro
Hite 3a mpbB MBT NpHjiara XHAPOCTATHYHO HAJIATAHE 33 HHAKTHBHPAHE HA MHKPOOPraHH3MH C
1€ NIpeA0TBPATABAHE HAa pa3Baiara Ha MIIAKO, 0€3 J1a ce B1araT aHTHCENITHILM U J1a Ce TIPOMEHN
BKyca. [TbpBoHauanno texuukara e pueapena B CAILL u Sinonus. Prof. Rikimaru Hayashi ot
1980 B Anonus, uznonssa noreHnuana Ha HPP obpaboTtkara 3a HeTepMHuHa nacTeOpU3alus Ha
xpaunu. [TepBara cTpana, KosTO MpojaBa Xpanu o0paboTeny noj BUCOKO HajdraHe e AnoHus,
BBBEJIEHH Ca Ha nasapa XpaHH ¢ 1o — BUcoka kuceannHoct.(Rovere, 2001: 251-253). B Espona
npe3 1999 r., ucnaHckuaAT mnpou3BoautTen Ha Meco (Espufia SA Company) uncranupa
obopyzBaHe 3a BUCOKO HajsraHe 3a oOpaboTka Ha BapeHa myHka (Rovere, 2001).” — xpaii Ha
nuTaral

Mo nannu Ha Google Scholar, a ¥ MO TaHHA Ha IOKTOPAHTKATA OT JIMTEpaTypHHs i 0030p
ce BHIKJIA, Ye CBeJICHMS 3a 1o00Ha obpaboTka He nuncear. Taka nanp.:

- Hayman M.M., Baxter 1., O'riordanP.J. , Stewart C.M. Effects of High-Pressure
Processing on the Safety, Quality, and Shelf Life of Ready-to-Eat Meats. J. Food Prot. 67, 1709-
1718 (2004). https://doi.org/10.4315/0362-028X-67.8.1709

- Campus M. High Pressure Processing of Meat, Meat Products and Seafood. Foed Eng.
Rev. 2, 256-273 (2010). https://doi.org/10.1007/s12393-010-9028-v

- Simonin H., Duranton F. , de Lamballerie M. New Insights into the High-Pressure
Processing of Meat and Meat Products. Compr. Rev. Food Sci. Technol. 11. 285-306 (2012).
https://doi.org/10.1111/.1541-4337.2012.00184.x

- Bajovic B., Bolumar T., Heinz V., Quality Considerations with High Pressure Processing
of Fresh and Value Added Meat Products. Meat Sci. 92. 280-289 (2012).
https://doi.org/10.1016/j.meatsci.2012.04.024

- Ma H., Ledward D.A., High Pressure Processing of Fresh Meat — Is it worth it? Meat
Sci. 95, 897-903 (2013). https://doi.org/10.1016/j. meatsci.2012.04.024




- Villamonte G., Simonin H., Duranton F., Chéret R., de Lamballerie M. Functionality of
Pork Meat Proteins: Impact of Sodium Chloride and Phosphates under High-Pressure
Processing. Innov. Food  Sci. Emer. Technol. 18, 15-23 (2013).
https://doi.org/10.1016/j.ifset.2012.12.001
H MHOTO JpPYTH.

B pasnen 1.2 Bur3moxkHOCT 32 noaofpsiBane MeToaHTE 32 KOHCEpBHpPaHe, KATO ce
H3N0/I3BAT AHTHOKCHIAHTH C HATYpaJeH NpoH3xox orT ctp. 15 e wanpasen onur 3a
nuTepatyped 0030p Ha JaHHHTE 33 MPHJIOKEHHE Ha H3BECTHHTE CHHTCTHUHH M HaTypaJHH
AHTHOKCHJIAHTH, HO CIIOPE]l MEH aBTOPKAara He € MOJXOJIH/IA METOA0JIOrMYEeCKH TPABHIIHO, a
HMCHHO: I'BPBO Jla ONHIIE HAKPAaTKO BHAOBETE AHTHOKCHAAHTH CHOpE] TAXHATA CHIA W
MEXaHH3bM Ha JeiicTBre. Clien1 ToBa J1a HAPaBH KPaThK NpErie/l Ha H3BECTHHTE JI0 MOMEHTA
HaTypaJH¥ aHTHOKCH/IaHTH [IPHJIAraH| B MECO M MECHH TPO/IYKTH M TPETO H HaH-BaKHO — 1aTH
HMa CBE/ICHHS OT I0CThIIHATA HH JITEPaTypa 3a KoMOMHKpaHo Bh3/ieiicTBre Ha HPP o6paboTka
Ha MECO C NPHJIOKEHHE HA aHTHOKCH/IAHTH M aKO J1a, KakBo?

B Tasu Bpp3ka MOIs TOKTOpaHTKATA 1@ OTTOBOPH Ha CIIEHATE BBIIPOCH:

Bvnpoc: Kosi e npHYHHATA B JIHTEPATYPHHSA TIPerJie]l H B IOCTAHOBKATA HA OMHTA 14
€€ H3MOA3BAT C/I¢IHUTE NOANPABKH KaTo purau (Origanum vulgare), mamepxa (Thymus
vulgaris L.) u posmapun (Salvia rosmarinus); npenapaTi ¢ AHTHOKCHAAHTHE CBONHCTBA OT
PACTHTE/IEH MPOH3XO0J KATO MACAHHOBH MojHpeHo/n, uepseno usexao (Befa vulgaris
ssp.); YepBena psina (Raphanus sativus) n Pa3’npocTpaHSIBAHA HA NA3apa, KOMEPCHAIHH
ThProBCKH MapKH npenapars, karto ,Medoliva Plus®, natpues naxrar?

Bvnpoc: Hama oM W Jpyrd CHIHH WM caabH aHTHOKCHAAHTH /M JOHOPH Ha
CICKTPOHH H/IH HNPHXBAINAYH HA EIEKTPOHHH OT HOHH HAa MeTANH ¢ NOABIIKHA
BAJICHTHOCT, KOMTO [a OKA3BAT CPAaBHHTEJNHO CHJIECH CHHEPIHIBLM NPH MHHHMAJIHO
BJIATAHM 103H7

Bwnpoc: 3amo B mbpBH eTaN 0T eKCIEPUMEHTA ce H3N0A3BAT 1HH AHTHOKCHIAHTHI
fipenapaTtH, a BbB BTOPH — Apyru?

Bvnpoc: KakbB e MOTHBLT Ha aBTopkara 1a uibepe TOYHO NOCOYEHHTE B
CKCHEPHMEHTHTE KOHLUEeHTpann?

3anmcano e, e mpenapara ,Medoliva Plus* e marypaten EKCTPAaKT OT MAaCIMHH H
UHTPYCOBH ILI0I0BE / IJIOI0B COK OT JIMMOH, KallCyJIMPaH B MaITOASKCTPHH W IPYT N0106eH
XPaHUTEJICH KallCy/IHpail HOCHTEN, Ype3 JIHO(GuIn3auus. 3a H3BIHIAHETO U CYIICHETO MY Ce
H3M0N3Ba camo 4ucTa Boxa. Ilpoussoncteo Ha dupma JlomuXent™, Iopuus. Hukbae ne e
OMHCAHA KOHUCHTPAUMATA HA CHCTABKHTE, a TOBA OM 00ACHMIIO, KAKTO KOJHYECTBOTO MY Ha
BJIaraHe, Taka v KakBO € HeroBOTO NMOTEHIMAJIHO JAeHcTRHe?

Bovnpoc: KakBo € NpOleHTHOTO ChOTHOLIEHHE Ha H30poeHHTe MO-rope ChLCTABKH B
Npeénapata H B KAKBH KOHIEHTPALHH HA BJaraHe JOCTABYHKHT NPENopb4Ba TOM 1a ce
nodassn?

IIpenopvru 3a 6voewa paboma:

3ar;aBueTo, nenTa U 3a1aunTe Aa ce (GOPMYIMPAT TIPSLU3HO H TOYHO, 33 1a Ce U30SrBaT
BB3MOXHOCTH 3a CTIEKY/JIATHBHO BB3JCHCTBHE BHPXY UMTATE.

[locTanoBkata Ha eKCHEpUMEHTHTE 1a € SCcHO pasmucasa, nocleJoBaTenHa U ja
HaArpax/a u cie/iBa nocTaBeHara Lejl U 3a1auu Ha paborara.




Ocdopmiennero Ha Tekcta B pasjen Pesyiatatd M IMCKYCHs Ja MPOW3THYA TACHO OT
NpPEeJCTaBEHHTE TOJNY4YEeHH pe3ynratd, Jluckycusita na e mo-3anbaboueHa W Ja  1eiw
npe/icTaBsiHe Ha (yHIaMEHTATHHM OOSCHEHHS HA YCTAHOBEHHTE MPOMEHH M TEHACHLHH Ha
M3C/Ie/IBaHUTE MOKasatend. JKenaTeqHo e B Kpas Ha BCEKH paslen Ja MMa Kparko HayqHO
3aKJIOYEHHE, KOETO J]a He Ce IIpech3/ana J0CIOBHO OTHOBO B H3BOMHTE WM B PE3OMETO HA
paborara.

IlpuHocuTe Ha nMCEPTANHOHHMSA TPy GHXa MOIIIH /1A C& PeIaKTHPAT MHOTO NO-TIPELIH3HO
u ToyHO. POpMyJIHpOBKaTa Ha HAKOW OT NMPHHOCHTE He yOexknaBa. Uurtarenst ocrasa ¢
BIICYATICHHE, 4 HE € HANPABEHO pasrpaHM4YeHHe MeXIY (yHIAMEHTAIHHN 32 HAyKaTa IPUHOCH
¥ TaKHBA C IIPUJIOKEH XapakTep.

Ilo npuHmMn HAMAa NpaKTHKA NPHHOCHTE j1a ce KIacuUIMpaT Ha Hay4yHO-
(pynnamentanau u HayyHO-pHIoXkKHH. [Ipenopbusam 3a B Objenie Ja ce NMpPeJCTABAT KaTo
Hay4HH U MPHI0KHH U B HAKOH PEJIKH CIIyYaH M0 H3K/IKOYEHHE - KATO HAYYHO-TIPHIIOKHH.

He MHOro 3HauyurenHa 4acT OT UMTHPaHHTE pedepeHLUH Ca CPABHUTENHO HOBH — OT
nocineanute 10 — 15 roamHM, KOETO ONpPEeNeHO € M3BECTEH HEJOCTATHK Ha JMCEpPTAlHATA,
3all0T0 He OTpa3siBa TOYHO aKTYaJHOTO CBLBPEMEHHO HHUBO HAa HAYYHHTE W3CIC/IBAHUA B
001acTTa Ha H3CJIe/IBaHEeTO.

B romama wact Ha Qurypure ot aBTopedepara O3HAUEHHATA HA CTATHCTHYECKHTE
napameTpy 3a 06paboTka Ha JaHHUTE ca TPYAHO YeTHMH, BEPOSTHO Mopa GopMaTHpaHeTo Ha
CTpaHHLIHTE.

3AK/IIOYEHHE

Bb3 ocHOBa Ha H3IOKEHOTO MO-TOPE, HE3ABHCUMO OT pPe/inLiaTa 3a0eseKn i pernopbKy,
CYMTaM Y€ JOKTOPAHTKaTa Ce € CIpaBHJla MO CBILECTBO ¢ OCHOBHATA 1]l HA €/IHa JUCePTaIUs —
Jla chyMee Ja uAeHTH(OUUMpPA BaXKeH 3a HayKara M IpakTHkara npobsiem, 1a GopMmyiupa 1o
JOCTaTHYHO HAJEXkK/eH HAuMH sCHa LieJl M 3a]a4H Ha eKCIEePUMEeHTa, 3a noadepe U NpHIOKH
HOBH CBBPEMEHHH U MOJIXO/AIIN 3a IIEJIHTE Ha U3CIIEIBAHETO aHAIMTHYHH METO/IM 1 anapatypa
H Ja NpeAcTaBH AOCTaTh4eH o0eM pe3yiTaTH, KOWTO Ja ca JIMCKYTHPaHH KPUTHYHO H
pa3npoCTpPaHeHH 4pe3 MOAXOAsAIl Opol HayyHM nyOjHKauuu cpeja Hayunara oOmuoct. Ha
MHEHHE CbM, Y€ IPEJICTaBEHHAT JAUCEPTALMOHEH TPyl OTroBaps Ha u3ucksauusaTa na 3PACPb
u IlpaBunHuKa 3a yclIOBHATA M peja 3a NpHA0oOMBaHE HAa HAyYHH CTENEHH M 34 3aemMaHe Ha
akageMuyHu JuibxHOCTH B CCA.

[To Te3n mpuvMHH OlEHSBAM MOJOXKUTEIHO AMCEPTALMOHHHA TPy M Mpe/uiaram Ha
yBa)KaeMOTO HAy4HO JKypPH Jia TJlacyBa MOJKpena a MPUChKIaHe Ha o0pa3oBateHaTa U HayyHa
creneH ,,Jloktop” B o6nact Ha BHciie oOpazoBanue 5. Texuuuecku nayku, npodecHoHaIHO
HanpasyieHHe 5.12 XpaHUTeIHH TEXHOJIOIHH, HayYHa CIIENHaTHOCT ,, TeXHOJIOTHA Ha MECHUTE U
pubHMTE MpoAyKTH™ Ha Mar. HHxk. [Tana Xuskosa Hauapuny.
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REVIEW

of the PhD thesis for obtaining the educational and scientific degree "Philosophy Doctor”
in the field of higher education 5. Technical Sciences. professional field 5.12. Food Technology,
PhD program "Meat and Fish Products Technology"

Topic and author of the PhD thesis: Innovative Technology for Processing Meat and
Meat Products Developed by Pepa Zhivkova Nitsaridou, MSc.

Member of the Scientific Jury: Prof. Eng. Stefan Georgiev Dragoev, DSc.
(Corresponding Member of Bulgarian Academy of Sciences), Department of Meat and Fish
Technology, Technological Faculty, University of Food Technologies, Plovdiv; Professor of 5.
Technical Sciences, 5.12. Food Technology (specialization "Technology of Meat and Fishery
Products"), appointed as a member of the scientific jury with Order No RD03-192/ November
13™, 2023 of the Chairman of Agricultural Academy.

I. Short Presentation of PhD Student (Important Biographical Data and Scientific
Development)

PhD student Pepa Zhivkova Nitsaridou was born on 11.03.1969 in Elhovo. She received
her secondary education at the Economic School, Burgas in 1988. In 1990 he graduated from his
semi -self -educated education at the semi -senior Institute of Chemical Technology and
Biotechnology, Razgrad. In 2006 she acquired Bachelor's Degree in Food Technology, and in
2010 the Master's Degree in Ecology and Environmental Protection in the Food Industry from
the University of Food Technologies, Plovdiv. The professional development of Ms. Nitsaridou
began in 1999. From then until now, she has worked as: assistant technologist in the peach
compotes production of in the company "Melissa" Ltd., Greece; technological engineer,
technology and equipment consultant in a factory for wild mushrooms drying and freezing "G-
Foods" Ltd., Sofia; HACCP control responsible person and person for contacts with suppliers in
meat processing company "Decom" Ltd., Sofia; intern-laboratory assistant in chemical and
biological analysis of domestic waste water at a company for the treatment of domestic waste
water, Burgas; expert in the "Biological Agriculture and Plant Breeding" Directorate at the
Ministry of Agriculture and Food, Sofia; inspector for planning, organization and coordination
of accreditation activities at the Executive Agency "Bulgarian Accreditation Service", Sofia;
engineer-technologist at the company "Akvabar" Ltd., Sofia; PhD student - laboratory assistant
at the Microbiology Laboratory of the University of Food Technology, Karditsa, a branch of the
University of Thessaly, Greece; regulations expert at the company for the production and trade
of probiotics "Flo Spice" Ltd., Sofia - subcontractor of "Bio care Copenhagen", Denmark; expert
in fishing and aquaculture sustainability at the Ministry of Agriculture. Sofia.

Ms. Pepa Nitsaridou is enrolled as a full-time PhD student at the Institute of Cryobiology
and Food Technologies at the Agricultural Academy, Sofia with order No NP-08-09/25.01.2018
in the PhD program "Technology of Meat and Fish Products" in professional direction 5.12.
"Food Technology". Pursuant to Order No. RD05/16.01.2019, she is transferring to a part-time
PhD student. She was awarded the right of defense her PhD Thesis in 2021 by Order No RD05-
174/16.09.2021. Ms. Pepa Nitsaridou is fluent in written and spoken Greek, English and Russian.



I1. General Characteristic of the PhD Thesis and the Autor’s Abstract- Volume and
Structure

The PhD thesis presented to me is in a volume of 113 standard typewritten pages. The
following sections are distinguished in it: Introduction - 2 pages; Literary Review - 30 pages;
Purpose and Tasks of Work - 2 pages; Materials and Methods - 10 pages; Results and Discussion
- 49 pages; Conclusions - 3 pages, Contributions - 2 pages and References - 12 pages.

The auto-abstract was presented in Bulgarian and English, and has a volume of 46 pages.
It includes 14 tables and 25 figures. The auto-abstract clearly reflects the goals and tasks of the
dissertation, the results obtained and the conclusions and contributions made.

II1. Relevance of the Studied Problem

One of the most important priorities for the meat processing industry in the last decade is
the creation of new innovative technologies to ensure the production of safe, high quality meat
products. One such innovation turns out to be high hydrostatic pressure (HPP) meat processing.
With it, without changing the quality indicators, under the combined effect of natural
antioxidants and antimicrobial agents, a satisfactorily long shelf life of meat products can be
achieved, guaranteeing their safety. High pressure processing or cold pasteurization, unlike
conventional meat processing processes, does not depend on the size and geometry of the
product, which reduces the impact time. The PhD thesis of Ms. Pepa Natsaridou entitled
"Innovative Technology for Processing Meat and Meat Products” significantly responds and very
harmoniously fits into these new research trends in meat science and meat processing
technology. The current PhD thesis is focused on the application of high hydrostatic pressure in
meat processing. The influence of this type of treatment in combination with the application of
a number of natural antioxidants has been studied. Based on the relevance of the researched
problem, the goals and tasks of the PhD thesis, the used modern analytical methods and statistical
processing, and on the other hand - the considerable volume of experimental work, the correctly
drawn conclusions and precisely formulated contributions, I believe that the PhD thesis of a Ms.
Pepa Natsaridou has the element of scholarly novelty required for this type of dissertation and is
up-to-date.

IV. Literary Awareness and Theoretical Preparation the PhD candidate

One hundered and eighty literary sources are cited in the PhD thesis, including S in
Cyrillic. Forty-seven of the cited references are from the last 10 years. In the literature review,
which is structured in three sections, a thorough review of the existing technologies for
preserving meat - heat treatment, non-heat treated meat products, etc. is made. The author's
attention is directed to the methods of controlling water activity, microbiological and chemical
methods.

The possibilities to be used natural antioxidants. which synergistic agents enhance the
effect of the main method used for meat preservation, are presented in detail. The presented state
of the problem logically flows to the third part of the literature review - the application of high
hydrostatic pressure as the main technological treatment in the meat processing industrial
practice. The author makes a deep theoretical analysis of the technology in question, emphasizing
the influence of high hydrostatic pressure (HPP) on the state of the pathogenic and putrefactive




microflora. The effect of high hydrostatic pressure (HPP) on the structure of muscle proteins,
quality characteristics and nutritional value of meat has also been well observed.

Ms. Pepa Natsaridou demonstrates a good awareness, satisfactory knowledge and handling
of the literature sources, not only in the literature review of the PhD thesis, but also in the
discussion of the obtained results. I express my opinion that as a result of the development of the
PhD thesis, Ms. Pepa Natsaridou has acquired the necessary theoretical training and skills to
conduct scientific experiments, such as applying modern methods of analysis. using modern
analytical equipment, skillfully presenting and interpreting the obtained results and relatively
accurately and clearly articulates the conclusions drawn from the data.

V. Methodical Approach

The purpose of the PhD thesis is focused on improving the physicochemical, biochemical,
microbiological and sensory properties of fresh beef or ground beef produced by it through the
application of innovative HPP technology alone and in combination with various biologically
active substances. Two groups of tasks have been formulated to accomplish the goal thus set.

During the first stage of the development, the combined effect of high hydrostatic pressure
and water extracts of thyme and oregano on the quality characteristics of beef m. Longissimus
dorsi and m. Semimembrranosus was examined. For this purpose, the pH value, water holding
capacity, color characteristics, indicators for myoglobin, lipid and protein oxidation, fatty acid
profile of its meat and microbiological status are traced. An adequate sensory analysis was also
carried out.

In the second stage, the effect of high hydrostatic pressure in two technological processing
modes - standard and extended impact time was studied. In addition, the effect of HPP treatment
in combination with the addition of certain natural antioxidants in samples of ground beef
obtained from m. Semimembranosus was determined. What is striking is the significant number
and variety of trained microbiological indicators in the ground beef in both modes. In addition
to the total colony forming units, and those of aerobic mesophilic microorganisms, coliforms,
Salmonella spp., molds and yeast, the presence of Staphylococcus aureus, sulphite-refusing
clostridia, the lactic bacteria, the enterobacteria (Enterobacteriacae family), Escherichia coli,
Listeria monocytogenes w Campylobacter jejuni has been determined. During 40 days of
refrigerated storage of the ground beef , many physicochemical and biochemical properties of
the meat were monitored. An optimal treatment regime for ground beef with high hydrostatic
pressure was determined according to the microbiological status and inoculated pathogen mix.
Modern methods and equipment are used in the analyses, guaranteeing reliable results. The
results were processed with adequate statistical methods and the program package JMP v.7. The
applied methodical approach for conducting the experiments is consistent with the aim and tasks
of the PhD thesis, which gives me reason to evaluate it on merit.

VI. Significance and Conviction of the Results Obtained, Interpretations and
Conclusions

The obtained results and their overview correspond to the main thesis of the dissertation -
creation of an innovative technology for HPP meat processing and obtaining high-quality and
guaranteed safe meat products with an extended shelf life. As a result of the methodically
correctly performed study and the established effect of high hydrostatic pressure (HPP), alone
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or in combination with the application of natural antioxidant supplementations, a significant
number of data were obtained on the changes of physicochemical, biochemical, microbiological
parameters of two muscles, typical representatives of the oxidative and glycolytic type of
musculature. In parallel, data are presented on changes in the mentioned groups of indicators and
in ground beef stored for 40 days at 4°C. The obtained results are convincing and correctly
interpreted compared to what other researchers have achieved in the scientific field of the study.

A good impression is made by the PhD student’s attempt to formulate a recipe for a semi-
finished product, as well as the comparison she makes between the traditional technology and
the new innovative technology for meat processing with high hydrostatic pressure in
combination with a dry preparation of red radish. An adequate economic assessment was also
made regarding the applied innovative technology.

Based on the obtained results, eleven conclusions were formulated, which are of interest
both for science and for practice.

VII. Contributions to the PhD Thesis

The results of the PhD thesis and the formulated conclusions have allowed several
contributions to be derived with a scientific-fundamental and applied character as follows:

Contributions with Scientific-Fundamental Character

1. HPP processed beef keeps its pH lower than 6.00 - values that guarantee the
development of putrefactive microflora in the meat will be prevented.

2. A stabilizing effect of high hydrostatic pressure (HPP) on the water-holding capacity of
beef m. Longissimus dorsi with additions of thyme and oregano, and beef m.
Semimembraranosus with oregano has been established. As a result, meat emulsions are
stabilized, drip loss during cooking is reduced and the yield of the finished product is increased.
Along with water-holding capacity, high hydrostatic pressure (HPP) processing of beef shows
disruptions in muscle structure and improved tenderness, juiciness and flavor.

3. A baroprotective effect on the total number of microorganisms of the meat processed
under high hydrostatic pressure (HPP) with the addition of 0.3% of the preparation "Medoliva
Plus" was established. The preparation "Medoliva Plus" and the other two applied antioxidant
additives exhibit an antimicrobial effect against the development of representatives of Gram (-)
bacteria from the Enterobacteriaceae family and extend the shelf life of HPP-treated beef up to
the 38" day of refrigerated storage at 4°C.

Contributions with Scientific-Applied Character

1. An optimal regime for processing beef under high hydrostatic pressure (HPP) was
established (pressure 580 MPa, temperature 4°C and holding time 4 min), in which the
representatives of the pathogenic microflora are effectively eliminated: Escherichia coli,
Salmonella spp., Listeria monocytogenes, Staphylococcus spp. and Campylobacter jejuni and
significantly reduced the total number of microorganisms. Applying the same pressure with a
hold time of 8 min is not economically efficient. This optimal mode allows to extend the shelf
life of ground beef.

2. It was found that 0.3% addition of 60% aqueous solution of sodium lactate reduced both
the total number of microorganisms and that of lactic acid bacteria in HPP ground beef



(processed under a pressure of 580 MPa, at a temperature of 4° C and holding time 4 min) and
allows shelf-life extension up to 38 days from storage at 4°C.

3. A recipe and technology was developed for a new innovative product - ground beef
with the addition of red radish powder, processed under high hydrostatic pressure (HPP) with
good sensory characteristics.

4. An ecologically and economically expedient replacement of synthetic preservatives is
proposed by processing ground beef under high hydrostatic pressure (HPP), alone or in
combination with natural antioxidant preparations, which would allow fresh meat to be marketed
under the "Clean label" brand.

VIIL Evaluation of the quality of scientific publications reflecting the results in the
dissertation

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

The first: ,, Alternative technology for beef meat shelf life* was published in a Bulgarian
Journal of Agricultural Science (Web of Science - Emerging Sources Citation Index (ESCI)
Journal Impact Factor™ (JIF)2022 = 0.4 — Q4; Scopus CiteScorezp2 = 1,3 - Q3) —

The second: ,Influence of high pressure processing at 580 MPa and other
antimicrobials on minced beef* was published in a journal Animal Science [Bulgarian
Journal of Animal Husbandry] (Web of Science - CABI u FSTA: Scopus — not indexed) —

The third: ,,Application of HPP technology in meat-processing production* was
published in a Food Processing Industry Magazine (Web of Science - FSTA; Scopus — not
indexed).

In publications two and three, the pHd student is the independent author, and in publication
one - she is the first author. This demonstrates her personal contribution to the presented
scientific results.

The points number of publications formed in connection with this work is 93.33 points, at
the required 30.00. According to this criteria, Ms. Pepa Zhivkova Nazaridou fully satisfy the
requirements for the acquisition of the Doctor of Phylosophy in the professional field 5.12 Food
Technologies. There is no evidence of the citations of the three publications.

IX. Critical notes, questions and recommendations to the PhD candidate

I have the following remarks, questions and recommendations regarding the dissertation
work:

Notes:

1) I do not accept that part of Scientific-Applied Contribution 1., formulated by the author,
which, in her words, concerns "..improvement of colorimetric indicators when using appropriate
natural antioxidants..." As is clear from the pictures presented in Fig. 15 after 5-day cold storage
of HPP ground beef (processed under pressure 580 MPa, at temperature 4°C and holding time 4
min) no similar development of the red component of the color is demonstrated, nor does the
yellow component and brightness decrease of the color. Upon further refrigerated storage of the
samples up to day 40 (see data presented in Tables 8, 9 and 10), the instrumentally imaged color
characteristics of the ground beef samples at best maintained their levels when additions of 0,



1% "Medoliva Plus" preparation, red beet (Beta vulgaris) powder. red radish (Raphanus sativus)
powder and rosemary oil (Rosmarinus officinalis).

2) I do not consider the last scientific-applied contribution formulated by the PhD
candidate regarding the baroprotector effect associated with the baroresticality of lactic acid
bacteria under the influence of the supplement of the drug "Medoliva Plus" in the NPP of
processed beef.

First, since the Medoliva Plus preparation is a trademark with a trademark and
composition, it cannot be used for scientific conclusions, and even more to formulate
contributions about its action. It is permissible to study in the form of comparative control to
prove the effectiveness of related natural antioxidant supplements or preservatives.

Second, no studies on fermented foods or fermented meat products have been presented in
the dissertation? This is probably a terminological bankruptcy when talking about fermented
foods (with antimicrobial metabolic organisms)?

A number of technical inconsistencies have been made in the list of publications related to
the dissertation, which do not make a good impression. For example:

3) The name of the Bulgarian Journal of Agricultural Science is incorrectly represented
as Bulgarian Journal of acriculture:;

4) The name of the journal Animal Husbandry [Bulgarian Journal of Animal
Husbandry] is incorrectly represented as Animal Sciences:

5) The name of the journal Food Processing Industry Magazine is incorrectly represented
as BeHO kato Food Processing Magazine.

6) In the list of publications related to the PhD Thesis is incorrectly shown that the [Food
Processing Industry Magazine] is referenced by Web of Science — CABI. It is referenced from
the Web of Science — Food Science and Technology Abstracts (FSTA).

7) When formulating the purpose of the dissertation, the author very pretentiously wrote
down, I quote: "Innovative approach in the application of the HPP technology for processing
beef (alone and in combination with biologically active substances), to improve the
physicochemical, biochemical, microbiological and sensory qualities of raw beef and beef
products.”, end quote.

Question: What is the innovation in the approach to the application of NRP
technology in meat processing?

According to the text of a full paragraph on page 23, I quote verbatim: "HPP technology
(high pressure processing - HPP) was discovered more than 100 years ago, but did not find
application due to technical problems. Its development began in the early 1990s (Ledward et al.
1995). The first successful experiments on the effect of pressure on microorganisms were
recorded in 1899, when Hite first applied hydrostatic pressure to inactivate microorganisms in
order to prevent spoilage of milk without adding antiseptics and changing the taste. The
technique was initially implemented in the USA and Japan. Prof. Rikimaru Hayashi since 1980
in Japan, used the potential of HPP processing for non-thermal pasteurization of foods. The first
country to sell foods processed under high pressure was Japan, foods with higher acidity were
introduced to the market (Rovere, 2001: 251-253). In Europe, in 1999, a Spanish meat producer
(Espufia SA Company) installed high-pressure equipment for the processing of cooked ham
(Rovere, 2001).” — end quote!



According to data from Google Scholar, as well as from the data of the doctoral student
from her literature review, it can be seen that there is no lack of information on such processing.
For example:

- Hayman M.M., Baxter 1., O'riordanP.J. , Stewart C.M. Effects of High-Pressure
Processing on the Safety, Quality, and Shelf Life of Ready-to-Eat Meats. J. Food Prot. 67.1709-
1718 (2004). https://doi.org/10.4315/0362-028X-67.8.1709

- Campus M. High Pressure Processing of Meat, Meat Products and Seafood. Food Eng.
Rev. 2, 256-273 (2010). https://doi.org/10.1007/s12393-010-9028-v

- Simonin H., Duranton F. , de Lamballeric M. New Insights into the High-Pressure
Processing of Meat and Meat Products. Compr. Rev. Food Sci. Technol. 11, 285-306 (2012).
https://doi.org/10.1111/§.1541-4337.2012.00184.x

- Bajovic B., Bolumar T., Heinz V., Quality Considerations with High Pressure Processing
of Fresh and Value Added Meat Products. Meat Sci. 92. 280-289 (2012).
https://doi.org/10.1016/j.meatsci.2012.04.024

- Ma H., Ledward D.A., High Pressure Processing of Fresh Meat — Is it worth it? Meat
Sci. 95, 897-903 (2013). https://doi.org/10.1016/j.meatsci.2012.04.024

- Villamonte G., Simonin H., Duranton F., Chéret R., de Lamballerie M. Functionality of
Pork Meat Proteins: Impact of Sodium Chloride and Phosphates under High-Pressure
Processing. Innov. Food  Sci. Emer. Technol. 18, 15-23 (2013).
https://doi.org/10.1016/j.ifset.2012.12.001
and many others.

In section 1.2 The possibility of improving preservation methods, using antioxidants
of natural origin of page 15, an attempt was made to literary review of the application of known
synthetic and natural antioxidants, but in my opinion the author did not approach the
methodologically correct, namely:

First, to briefly describe the types of antioxidants according to their strength and
mechanism of action. Then make a brief overview of the known natural antioxidants used in
meat and meat products and third and most importantly - is there any information from our
affordable literature on the combined effects of HPP meat processing with antioxidants and if
so, what?

In this regard, please answer the following questions:

Question: What is the reason in the literary review and in the production of the
attempt to use the following spices such as oreganum (Origanum vulgare), thyme (Thymus
vulgaris 1..) and rosemary (Salvia rosmarinus); antioxidant properties of plant origin such
as olive polyphenols, red beet (Beta vulgaris ssp.); Raphanus sativus and distributed on the
market, commercial trademarks such as '""Medoliva Plus"', sodium lactate?

Question: Aren't there any other strong or weak antioxidants or metal chelators that
will have relatively strong synergism at minimally embedded doses?

Question. Why in the first stage of the experiment are used one antioxidant
preparations and in the second - others?

Question: What is the author's motive to choose exactly the concentrations indicated
in the experiments?

It has been recorded that the preparation "Medoliva Plus" is a natural olive and citrus
extract/ fruit juice of lemon encapsulated in maltodextrin or other similar nutritional capsulating
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carrier by lifelization. Only clean water is used to extract and dry it. Production of Polyhelt,
Greece. There is no described concentration of the ingredients, which would explain both its
amount of investment and what is its potential action?

Question: What is the percentage ratio of the above ingredients in the preparation
and at what concentrations of investment the provider recommends that it be added?

Recommendations for future work:

The title, goal and tasks to formulate precisely and accurately to avoid speculative impact
on the reader.

The experimental staging must be clearly scheduled, consistent and upgrade and follows
the goal and tasks of work.

The layout of the text in the Results and Discussion section to arise closely from the
results presented, the discussion is more in-depth and to aim to present fundamental explanations
of the established changes and trends of the indicators studied. It is desirable at the end of each
section to have a brief scientific conclusion that does not recreate verbatim again in the
conclusions or in the summary of the work.

The contributions to the PhD thesis could be edited much more precisely and accurately.
The wording of some of the contributions does not convince. The reader remains with the
impression that no distinction has been made between fundamental to science contributions and
those with an applied character.

In principle, there is no practice for contributions to be classified in scientific- fundamental
and scientific-applied. I recommend that in the future to present themselves as scientific and
applied, and in some rare cases, as an exception, as a scientific-applied character.

Not very significant part of the references cited are relatively new - from the last 10 - 15
years, which is definitely a known disadvantage of the PhD thesis because it does not accurately
reflect the current modern level of research made.

In a large part of the figures in the auto-abstract, the indications of the statistical parameters
for data processing are difficult to read, probably due to the formatting of the pages.

CONCLUSION

Based on the above, regardless of a number of remarks and recommendations, I believe
that the PhD candidate has coped essentially with the main purpose of a PhD study - to be able
to identify an important problem for science and practice, to formulate in a sufficiently reliable
purpose and tasks of the experiment, to select and apply new contemporary and suitable for the
purposes of the study, analytical methods and equipment and to present sufficient volume of
results that have been discussed critically and widespread through the appropriate number of
research articles among the scientific community. [ think that the PhD thesis presented meets the
requirements of the Law for the development of academic staff in the Republic of Bulgaria and
the Rules on the terms and conditions for the acquisition of scientific degrees and for the
occupation of academic positions at the Agricultural Academy.

For these reasons, I have a positive evaluation of the PhD thesis and offer the respected
Scientific Jury to vote on the awarding of the degree “Philosophy Doctor™ in the field of higher




education 5. Technical Sciences, professional field 5.12. Food Technology, PhD program "Meat
and Fish Products Technology"per Ms. Pepa Zhivkova Nitsaridou, MSc.
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