CENCKOCTOMAHCKA AKALEMWA
COPUA

PEIEH3 U A

BBPXY NMCEPTALIHOHCH TPYJ 3a NOJTy4yaBaHe HAa Hay4YHaTa CTEIeH ,,I0KTOp Ha HayKuTe” B 061acT
Ha Buclme obpasoBaHMe 5. TexHMYEeCKH HayKu, Npo)eCHOHANTHO HamnpaBjieHHe 5.12.
XpaHHTE/IHH TEXHOJIOTHH, Hay4YHAa CIENMANHOCT , TeXHONOTMs Ha GHOJOTHYHO AKTHBHHUTE

BEIECTBA (BKJI. €EH3MMH, XOPMOHH, GEITHUMHH )

Tema u ABTOP HA NHCEPTALUHMOHHUSA TPYA: : ,,Cbmmma, XHMHYHA H MKKpO6HOHOFH‘H{a

XapaKTCpHUCTHKA Ha MHUHEPA/IHH, IUIAHWHCKH M M3BOPHH BOJH OT Bbirapus u GHONOrHYHH
CBOMCTBa Ha HACHTU(QULMPAHH OT TAX MUKPOOPraHU3MU“- 11-p uHxk. Hensika Hanesa Boiruena

Ynen Ha nayunoro xypu: [louenr goxkrop, Jlanuena ITerkosa Mutesa, HUKXT-Codus,

TexHonoruss Ha MecHHTe W PUOHHM NPOMYKTH, PELEH3EHT, CHIVIACHO 3amoBen Ne PJI 05-
43/27.03.2023r. na I[peacenarens na CCA.

I.  Kparko npeacrapsine Ha JOKTOpaHTa (BaXHH 6HOrpaMuHM JaHHH K HAYIHO
H-p umx. Hensnka HaneBa Boiuesa e pomena mpes 1966r. B c. SI6b1k0BO, 061
XackoBo. Ilpe3 1985r. 3aBbpmBa TexHHKYM 0 MHAyCTpHaiHa XuMHS ,.IIpod. a-p AceH
3narapos®, rp. JlAMHTPOBrpajl, KaTo TEXHOJIOT - CIEUHATHOCT “TeXHOIOrHs Ha HEOPraHWYHH
1 oprann4Hu Bemectsa“. Ot 1990r. no 2016 r. e npenoxasaren B npodecroHaTHa FTMMHA3HU 110
XHMHYHU M XPaHUTEIHH TEXHONOruH ,IIpod. n-p Acen 3nmarapo“ rp. JIuMHTpOBrpan.
[IpunoGuBa MarucThpcka CTENEH B Y HUBEPCHTET 110 XPAHUTEHH TEXHOJIOTHH, rp. I1noBauB
npe3 1990r., kaTo HHXKEHEeP-TEXHOJIOT, CIIENHATHOCT TeXHOIOTHs Ha PACTHTEIHH, XPAHHTEIHH
¥ BKyCOBH npoaykTH. [Ipe3s 2014r. 3amuraBa aucepranuoHeH Tpyad Ha TeMma: “Mukpodiopa
Ha je4eOHUM M HM3BOpHHM Boau B XackoBcka W Crapozaropcka obmact” u mpumobusa OHC
“mokrop” no Hay4Ha cnenHanHocT Mukpobuonorus B YXT [Tnosaus
Hayunara i kapuepa ce pa3BuBa B TpakuiCKy YHHBEPCUTET, ArpapeH (akyiaTeT, KbIETO
I-p BpiaueBa, karo crapmm ekcrnepT M opraHu3arop Kareapa ,,buoxummus, Mukpobuonorus,
®u3mka‘, ce 3aHMMaBa C LJIOCTHATA OpraHU3alus Ha yyeOHaTa ¥ Hay4HO - M3CJIE0BATENICKa

JEHHOCT Ha KaTeapara.



II.  O6ma xapakTepucTHKa Ha THCepTALMATA H aBTopedepara — obem u cTpyKTYpa

JlicepTauMoHHus TPy € Mpe/cTaBeH Ha 345 CTPAHULMA U BKITIOYBA ClIEIHHTE paszenu —
BBBE/ICHHE, JINTEPATYPEH 0030D, e/ U 3a/1a9H, MAaTEPHAIIH M METOMIH, PE3YJITATH U 0OCHKIAHE,
06061enn u3BOHM, PHHOCH, JUTepaTypa. Llutupanu ca 548 JMTEpaTypHU U3TO4YHMKa (13 Ha
KHpHUJIHIA K 535 — Ha laTMHKIa). B Hay4nara paspa6oTka ca Bkmouenn 124 ta6umu, 8 burypu
u 187cHumku. JIutepaTypHusaT 0630p € mpencTaBeH OGCTOMHO M TOKa3Ba 3axbiGOYeHATa
MHGOPMHMPAHOCT Ha aBTOpa OTHOCHO M3CIENBAaHHATA B 00JacTTa Ha GHU3MKOXUMHYHHS H
MHKPOOHOJIOrHY€eH KOHTPOJI H XapaKTEPUCTHKA Ha MHHEPAIHH, IUIAHHHCKH | H3BOPHH BOJIHM OT
bbirapus u naenTHUKAIMS Ha H30IMPaHHK OT TSX MUKPOOpraHH3MH. B paszen »Pe3ylnTaT u
00Chxkane” € u3BbpIIeHa (U3MYHA, XMMHYHA M MHKPOGHOIOrHYHA XapakTepHCTHKa Ha
MHHEPAIIHH, [IAHKHCKH M M3BOPHH BOJM OT pasiMyHM o6acTu Ha cTpaHara. MonekyispHO-
TEHETHYHO MICHTH()UUMpAHE Ha M30JMPAHHTE OT BOAMTE MHKDOOpraHM3MH OrnpejelsHe Ha
OHONOrMYHM CBOHCTBA Ha HMACHTHQULMPAHH WIAMOBE MHKDOOPraHH3MH, KATO EH3MMHA
aKTUBHOCT, @HTUMHKPOOHO NEHCTBHE M aJXe3WBHA CNOCOGHOCT KbM YOBELIKH EIHTEHH
kineTkd. Ilpu u3BbplieHaTa (pu3NYHA, XMMHYHA U MUKPOOGHOJIOrMYHA XapaKTepucTHka Ha 90
MHHEpaJIHH, IUIAHWHCKHA U U3BOPHH BOJH OT 11 obnacTu B cTpaHara € yCTaHOBEHO, Y€ BOIMTE
caMo OT 24 BOJIOM3TOYHHMKA OTTOBApAT M0 BCHYKH KOHTPOJMPAHH ()3UKOXMMHYHH MapaMeTpH
Ha Hapenba Ne 9/2001 r., u mocraHosienue Ne 178/ 23.07.2004r. 3a Ka4ecTBOTO Ha Bojara
Npe/Ha3HayeHa 3a MUTEHHH 1M, a 10 MHKPOOHOJIOrHYHM NOKa3aTelld BOAMTE caMo Ha 15
BOJIOW3TOYHHKA HE OTrOBAapAT 110 BCHYKHM KOHTPOJMPAHH MHKPOOHMOJIOTHYHHM NapameTpH. 3a
I'BPBH I'BT € INPOBEJECHO MOJIEKY/IAPHO-TEHETHYHO HJAeHTHuuHpaHe Ha 91 wu30MHMpaHu
MHKDPOOpPraHu3MH oT 90 MHHEpaIHH, IUIAHHHCKH W W3BOPHH BoaH OT 11 obnacTu B cTpaHara.

AptopedepaTbT 0Tpa3siBa MHOTO TOYHO CTETHATO W ACHO OCHOBHHTE PE3YJITATH, H3BOAH H
NPHHOCH Ha JAucepTalMoHHMA TpyA. OvepraHa € HOBOCTTa Ha Hay4YHHTE pE3YJITaTH M TAXHATa
npakTuyecka 3HayuMocT. Hammcan e Ha 47 cTaHZapTHH CTPaHHLM M € OHarJIeIecH C OCHOBHHTE
Gburypu, TabIMIIK ¥ CHUMKH NIOKa3aHM B JUCEPTALIHOHHUA TPyJ. ABTOpedepaTa OTroBaps H3LAJIO Ha
u3ucksanusTa Ha 3SPACPB u [IpaBuinuka 3a ycnoBusTa U pezia 3a npuaobusane Ha HC , Jlokrop
Ha Haykute“ B CCA.

III. Axrtyaasoct Ha npobaema

[IpoBeneHUTE HAay4YHH M3CIEJBaHHA Ca C ACHA IPAKTHKO — IPHJIOKHA HACOYEHOCT,
CBBP3aHH C XMIMEHHOENHJEMHOIIOTHYHHUAT KOHTPOJ Ha IUIAHMHCKH, MHHEDATHH H H3BODHH
BOJIM HA TEPHTOPHATA HO Buarapus. JIo MOMEHTA JIMIICBAT JAHHH 32 MHOT'O MHHEDAITHH JIe4eOHH
¥ M3BOPHH BOJIM, KOMTO He ce mojyiarar Ha GU3HKOXHMHYEH B MHKPOOHOJIOTHYEH KOHTPOJI, HO

ca Hal-W3MOI3BaHATE W3BODH 3a NHUTEHHHM HYXIM M GUTOBH LETH OT HaceneHueTo. ITono6Hu



BOZIOM3TOYHHMIIH CBIIECTBYBAT B IOYTH BCHYKM 00JacTH B CTpaHata. AKTyaJlHOCTTa Ha
npobyieMa ce OCHOBaBa M Ha rojiAMara 3HAYUMOCT Ha KOHTpOJIa Ha TaKMBa BOJOM3TOYHHIIH,
KaKTO M OT HEOOXOAMMOCTTA OT CHCTEMEH (H3MKO-XMMHYEH M MHKPOGHONOTHYEH aHATH3 Ha
MUHCPATHUTE W M3BODHHM BOJM. JIaHHHTe 3a GHONOrMYHATa AKTHBHOCT HA M30JMPAHHTE OT
PasjiidH¥  BOJOM3TOYHMIM MMKDOOPraHM3MH Ca MHOIO OCKBAHH. AKTyaJHOCTTA Ha
AucepranMorHara pabora e B noabopa Ha 1p. Bhiryea Ha HOBOMIEHTH(UIMPAHH IAMOBE OT
TaKMBa BOJOHU3TOYHMIM C rOJIIM NOTEHUHAN 32 IPOMHUILICHO NpuUiIo)eHue. OnpeaensHeTo Ha
CH3UMHH, aHTMMHKPOOHH M ApyrH GHONIOTMYHH CBOMCTBA HA Te3M MHKPOOPIaHH3MH JaBa
Bb3MOXHOCT 32 OBJEMI0 NpHIOKEHHE B GHOTEXHOJOTHATA, XPAHHTENHO-BKYCOBATA

IIPOMHUIIIEHOCT, CEJICKOTO CTONAHCTBO U ApYTH obsacTH OT )XHMBOTa Ha Xopara

IV. JlurepaTypHa 0CBEJOMEHOCT H T€OPETHYHA MOArOTOBKA HA KAHIMAATA
B mnpencraBemusT HaydeH Tpya ce gaBa MH(pOpMauus 3a (H3MYHA, XHMHYHA M
MHKPOOHOJIOTHYHA XapaKTEPUCTHKA Ha MHHEPA/IHH, IUIAHWHCKH M M3BOPHH BOJM OT Pa3IMYHH
00JsiacT Ha CTpaHaTa, aHaIH3 Ha BOAH OT PA3IMYHHM M3TOYHHUIM, PETYIaTOPH Ha TIOKAa3aTeHTe
Ha BOJMTE, HOBH M3TOYHHUIIM Ha OHOJIOTHYHO AaKTHBHH CYOCTAHIIMH M TAXHOTO OTHACHHE KBbM
NUTEHHHUTE BOJH. JIOKTOpaHTKaTa Moka3sa u 100pa JIHTepaTypHa OCBEJOMEHOCT 10 OTHOILEHHE
Ha MOJIEKYJISPHO-TEHETUYHO HACHTH(UIMpaHe HAa M30JIMPaHH OT BOJMTE MHKPOOPraHM3MH,
ompejeisHe Ha OMOJIOTMYHM CBOMCTBa Ha MICHTH(GHULUMpPAHUTE IAMOBE MHKPOOPIaHH3MH,
€H3MMHa aKTHBHOCT M aJIX€3MBHA CIIOCOOHOCT KBM YOBEIIKH EMHUTETHH KiIeTKH. OcBeH
orpoMHara 1o o6em JIuTepaTypHa ClipaBKa B IUCepTalMATa KaHJ|laTKaTa [IoKa3Ba MHOTo 1o6pa
TEOPETHYHA M MPAaKTHYeCKa CIIOCOOHOCT 110 OTHOIIEHHE Ha MUKPOOUOIOTHYHHUS aHAIH3 Ha BOJH
OT pa3/IMYHH M3TOYHHUIIM B cTpaHara. B mpoabinkeHue Ha ceneM roguuy (ot 2015 po 2021 r.)
ca W3CJIeJBAaHA MHHEPAIHH, TUIAHWHHCKA M H3BOPHH BoJH OT 11 obnacTu B ctpanara — XackoBo,
Crapa 3aropa, Cnusen, SImGon, ITnosaus, Ilasapmiuk, Byprac, Bapua, Codus, Jloseu u
bnaroesrpan.
V. MeroauyeH moaxon
Ilenta Ha HacTosIaTa JWcepTaliOHHA pabora € GQuU3MYHA, XHMHYHA H
MHKPOGHOJIOTHYHA XapaKTePUCTHKA HA MHHEPAIHH, IUIAHMHCKH H H3BOPHH BOJM OT bhirapus,
¥ OMOXMMHYEH aHAM3 Ha WACHTHOUIMPAHUTE OT TAX MHUKPOOPraHM3MH, KaTO 3a MOCTHIaHETO
Ha Ta3H LieJI ca IOCTaBEHH TPU OCHOBHH 3aJ1aud. IIpH TAXHOTO M3IIBIIHEHHE € ITO0JIOKEH OrPOMEH
TPYZ OT CTpaHa Ha JOKTOPaHTa, B IPOJB/DKEHHE Ha 7 TOAMHU Ce M3CIENBAT M aHAIM3HpaT

MMHEPAJIHH, IUIAHMHCKH U U3BOPHH BOHM OT 11 obnactu B cTpaHarta



Mertononorusta B aucepraumonnus TPyA € M3KIIOYUTENHO KOMIUIEKCHA M
pasHoo6pa3sHa. M3nonsBanuTe MeTomu ca noAGpaHy NENeHAaCOY€eHO | ca B He0OX0MHMa BpB3Ka
C IIOCTaBEHHUTE 3aJ]a4YU B JUCEPTALUATA.

VL. 3naunmocr u yGegurennocr ma NOJy4eHHTE Pe3yJITATH, HHTEPNPEeTALHH H
H3BOIH
JlcepTanMOHHKs TPy € OmuCcaH NOJKPENEH ¢ OrpoMeH Opo¥ JaHHM JJ0Ka3BalIy,
Y€ TpH H3CICIBaHE Ha BOJAara OT H3BOPUTE € HEOHXOAMMO OCHTYpsIBAHE HE CaMO Ha
nobpokayecTBeHAa BOJA 3a IHEHe, a M ebeKTHBEH M MOCTOSHEH (H3HKOXHMHYEH K
MHKpoOHoIornyeH Koutpon. HesaBucumo, ye Bomara e HebJIaronpHusaTHa Cpe/ia 3a pa3BHTHETO
Ha MHMKPOOpraHM3MH, B JIeYeOHMTE M H3BOPDHH BOJM CE€ OTKPHBA IIATOTEHHA H canpo¢uTHa
mukpodopa. IIpeacraBenure 3amaun ca BaXHH U OTpa3siBallld UMEHHO (U3UYHA, XUMHYHA H
MHKPOOHOJIOrMYHA XapaKTepPUCTHKA HAa MUHEDAIHH, [IAHWHCKH | H3BOPHH BOJM OT Pa3IMYHU
obnactu B cTpanara. U360psT 3a aHATM3 HA FOIIM Opo#t BOXOH3TOYHHIIM BOIH JI0 M30THpaHE U
H/ICHTHQHUUMpPAHE HAa HOBH IIAMOBE MHKPOOpraHu3mu. OT NpopacHAJIUTe KOJIOHHH OT 90
MHMHCpAIIHH, IUIAHMHCKM M M3BODHM BOAM Ha TepuTopusta Ha 11 ob6nactu cien
MHKPOOHOJIOTHYEH aHAIU3 ca M30JMpaHd 91 HeW3BECTHM BHIOBE MHKPOOPraHM3MH, KOHTO ca
NO/UIOKEHH Ha MICHTH(HKALMs, CHIIACHO CHBPEMEHHH KOHBEHIMOHATHM H MOJEKYJISPHO-
reHeTHYHH MeToH. Ha 6a3ata Ha MHOXKECTBEHO aHANIM3H Ce I0Ka3Ba aJXe3HBHATA CIIOCOBHOCT
KbM YOBEIIKH CNHUTENHH KiIeTKH. C Hal-3HauMMH POTHBOBB3MAIUTEIHH UMYHOMOIY/THPAIIH
CBOWCTBA, T.€. C Hal-CHJIHO MHXMOMpaHe Ha MPOAYKUMATAa Ha LMTOKMHA IL-8 (pg/cm3 ) u
HHIyLlMpaHe CHHTe3a Ha TpachopMupain pactexeH (akrop 6era TGF-beta (pg/cm3 ) ca mamose
Bacillus subtilis 0-2 u B. thuringiensis B62. Pesynrarute ot HacTosmara aucepraius NoKa3sar,
4e H3CIIE/IBAHUTE IIAMOBE IIPUTEKaBaT LEHHM OHOJIOTHYHH CBOMCTBA - AMMJIOJIMTHYHA,
NPOTEOJIMTHYHA M JIMIOJIMTHYHA €H3MMHA aKTUBHOCT, IPOABABAT AaHTUMHKPOOHA aKTHBHOCT
CIIPSAMO pa3IMyHU 6aKTEpUH, IPOXKIHU H IUIECEHHU I'bOH H MOKA3BaT aXe3MBHA CIOCOOHOCT KbM
YOBEIIKM ENHTEIHH KIETKH, KOEeTO I[pejnojiara, 4Ye HMaT IPOTHBB3MAIMTENIECH
HMYHOMOAYyJIUpall e(pexT
VII. TlpuHOCH Ha IHCepPTALHMOHHHS TPy

IIpuHOCHTE B AMCEPTALMOHHMS TPYJ Ca B ITBJIHO CHOTBETCTBHE C IIOCTaBEHATa e, a
HMMEHHO (pU3MYHA, XUMHYHA U MHKPOOHOJIOrHYHA XapaKTEPUCTUKA HA MHHEPAIHH, TUIAHHHCKH
M M3BODHH BOAM OT bbiarapus W OHOJIOTMYHH CBOWCTBa Ha MIACHTHQHIMpaHH OT TAX
MHMKPOOPraHW3MH. 3HaYUTEIHA 4YacT OT NpPEACTAaBEHUTEe 4 HayyHH M 2 HAYYHO INPHIIOKHH
IPUHOCH OT JAMCEPTALMOHHUS TPYJ BOJAT [0 NIOTyYaBaHe Ha HOBH 3HAHHMs B H3CJI€/IBAHUATA HA

MHHEpAJIHA, IUIAHHHCKH MW H3BOPHH BOJIH OT erappm d OHOJIOrHYHH CBOMCTBa Ha



MICHTHQHUIHPAHH OT TAX MUKpoopranu3mu. Vnentuduumpanu u cenekimonupany ca 21 mama
Gaktepun ot oceM poma — Bacillus, Brevibacillus, Geobacillus, Aeromonas, Klebsiella,
Pseudomonas, Stenotrophomonas u Staphylococcus, nzonupanu ot 90 MUHEpaIHH, NIAHHHCKH
¥ U3BOpHHM B 11 obnacTu oT cTpanara. OT XunepTepMallHd MHHEPATHH H3BOPH Ca YCTAHOBEHH
excrpemobumu ot Bacillus subtilis, Bacillus sereus group, Bacillus valismortis, Bacillus
licheniformis, Bacillus amyloliquefaciens, Bacillus megaterium, Bacillus simplex, Pseudomonas
Sfluorescens, Geobacillus stearotermophilus, Stenotrophomonas maltophila. IlpeacraBureny Ha
ponose Bacillus, Pseudomonas u Strenotophomonas ca ioka3aHH B XHIIEpTepMalieH JieyebeH
u3pop ,,Pynu 2“c temneparypa Ha Bomata 74,3 °C, u pomoBe Bacillus u Pseudomonas —
xuneprepmaieH jedebed u3Bop ,Pymu 1“ ¢ Temneparypa Ha Bomata 73,5 °C, o6mact
bnaroesrpan. Haii-rosisim e 6post Ha ¢akynratuBHus TepMmodun Bacillus licheniformis — 15,
nocneaBad ot mesobumare Bacillus subtilis — 12, Bacillus amyloliquefaciens — 11, Bacillus
valismortis u Bacillus cereus group — 9. YCTaHOBEHO € KaTO 3aKOHOMEPHOCT, Y€ IaMOBETE
Bacillus subtilis, Bacillus amyloliquefaciens w Bacillus valismortis Morar Ja >XUBEST 3a€THO B
XHUIIEPTEPMATHH BOJIH.

[Tone3HusaT epeKT Ha MOTyUYeHUTE Pe3yNTaTH € KOHKPETU3UpaH B HAy4YHO-IIPUIIOKHHUAT
NPUHOC, @ MMEHHO , Ye mmamoBete Bacillus subtilis 0-2 u B. thurigiensis B62, xouTo ce oTiM4aBar
C Hal-CHJIHO WHXMOMpaHe Ha NMPOAYKIHMATA Ha IIMTOKWHA HHTepiaeBKHH 8 IL-8 M MHaynupaHe
cuHTe3a Ha Tpachopmupain pacrexeH dakrop 6era TGF-beta, ca noTennuanHo nepcneKTHBHUA
Karo MpoOMOTHIM CaMOCTOSTENTHO HJIH B CHBKYIIHOCT C MJIEYHOKHMCENIHMTE OakTepuu 3a Ja
3aCHJIAT NMPOOMOTHYHATA AKTHBHOCT, NPOTHBOBB3MAIMTEIHHTE CBOWCTBA, KAaKTO M Ja Ce
M3M0J13BaT B GHOTEXHOJOTMYHOTO IPOM3BOACTBO, KATO HECTEHIIMATHH TPOOHOTHIIM 38 JKUBOTHH
U XOpa.

Hayuen uHTEpec NmpeacTaBIsBaT MPOBEJCHUTE 3aIbI00UYEHUTE M3CIIEIBAHHS, OTHOCHO
aJIXe3MOHHA AKTMBHOCT KBM YOBEIIKH KJIETKH, KaTo  IEPCHEKTHBA 3a NPHUIIOKEHHUE KaTo
POGHOTHIIM,KBAETO Ce OTKpOsiBaT — ¢ yMepeHa maM Bacillus subtilis 0-2 (10/10), ¢ ymepeno
cnaba — mam H. Beiruesa § U. Urnaros Bacillus subtilis 2-2-2 (10/7), a cbe cnaba — mamose H.
Buiuesa Bacillus thurigiensis B62 (10/5) u H. BeirueBa Geobacillus stearothermophilus (10/4).

[Tone3Ho HaArpaXk/JaHe HA 3HAHMATA B HayKaTa M3y4aBalla MUHEPAIHUTE BOIM €, 1€ 32
OBPBH [T € MNPOBEICHO MOJEKYJISAPHO-TEHETHYHO HaeHTH(UIMpaHe Ha 91 H301MpaHy
MHKPOOPraHU3MH OT 90 MHHEPAIIHH, [TAHHHCKH U M3BOPHHM BOJH OT 1 1 obnacTu B cTpaHara

VcraHoBeHO e, 4e BoauTe Ha 88 oT m3cieaaHuTe 90 TepManHH HETEPMalHd MHHCpPAJIHH,
[UIAHMHCKH ¥ W3BOpHH Bomu B 11 obnactu ot crpanara — Xackoso, Crapa 3aropa, SImMb6o,

Cnusen, Byprac, Bapna, [Inosaus, [Tazapikuk, Co¢wus, JloBeu u bnarosrpaji, ca mpeIMMHO C



aJIKaTHO ¥ HeyTpayiHo pH, koero ru mpaBu OnarompHsTHa cpeja 3a pa3BHTHE Ha OakTepuw,
KOMTO MOraT Ja CHHTEe3MpaT pa3MuyHM OHOJIOrMYHO aKTHBHM BEIIECTBA M IIPHTEXKaBaT
QHTUMUKpOOHM M Jpyru Ouosoruynu cpoicTBa. [lonbpanu ca mpeacraBUTENnH OT pOJOBE
Bacillus, Aeromonas u Geobacillus ¢ BACOKa NPOTEOJTHTHYHA, AMHJIOTMTUYHA U JIMIIOJIATHYHA
AKTHBHOCT, KOETO T'M IpaBH MEPCHEKTHBHH KaTO MPOJYLEHTH Ha pa3jIMYHU €H3HUMH C LEel
NpPUIOKEHHE B OHOTEXHOJIOTHYHOTO MpOoU3BOACTBO. M30paHu ca mpeiacraBuTeNnd OT pox
Bacillus ¢ w3siBeHa AHTUMHKpOOHa aKTHBHOCT, KOETO I'M ONpeAeis Karo NEpCHEKTHBHH
MPOJYLEHTH Ha 6aKTEPHOLMHH, H3II0I3BAHH CAaMOCTOSATEIHO MJIM KaTo ChCTaBKa Ha IIpenapaTu
3a pacTUTEJIHA 3alldTa Cpelly pPaCTHTEJHHTE MATOreHHH IuleceHHH TIv6u u  Gram-
oTpuuarenHara 6akrepus Pseudomonas aeruginosa.

[IlppeMaM OpHIHHATHOCTTa Ha IIOJIyYEHHTE pe3ylTaTH M H3BOJMTE, KaKkTO H Ha
bopMynHpaHHTe B JUCEPTALMATA HAYYHH M HAYyYHO NPHIIOXKHH NPHHOCH. JIMCEpTAllHOHHHUAT
TPY/ NpEACTaBIsABA MPUHOC B HAyYeH M HAy4YHO-NPHJIOKEH acnekT. CyuraM, Ye ca CraseHu

usuckBanusTa Ha 3PACPB, IIpaBunnuka 3a npunaragero My B CCA

VIII. Ily6iukanMoHHA AKTHBHOCT H OLEHKAa HA Ka4YeCcTBOTO HA Hay4YHHTe
nybaMKanuu
I[Tony4yeHuTe pe3ysiTaTH ca JOKJIaaBaHu B 17 HaydHH IMyOIUKAlMH, OT KOMTO 5 B pedepupanu
HayuHH criucanus (Scopus — 5 6p., Web of science — 26p.), 4 (Web of Science, CABI - 46p) u 8
CTaTMH M JOKJIa[aH, MyONMKyBaHH B HepepepHpaHH CIHCaHMs C HAy4HO pELEH3MpaHEe HIIH
ny6IMKYBaHH B peJJakKTHPAHH KOJIEKTMBHH TOMOBE (CBBp3aHM ¢ JucepranuonHus Tpyxa 3a HC
"JloxTop Ha Haykute"). B 7 OT Te3u MaTepuaiu aBTOPHT Ha IMCEPTAIUATA € IbPBU aBTOP, @ B 5
BTOPH aBTOP. ABTOPBT € MPEeACTaBHI CIUCHK OT 20 MTHpaHKs 110 HAcTosIIaTa Npoueaypa Ha
nyGNMKalMK ¢ HEroBO yyacTHe B pedepupaHH HayduHu u3janus. [lyOnvkanmure oTpasspar

CBIIHOCTTA Ha pa60TaTa B IUCEPTAllMOHHMA TPYA U CTEIICHTA Ha CaMOCTOSTEIIHOCT Ha aBTOpa.

IX. Kpuruunu 0eje:KKH, BLIPOCH H NPENOPHKH KbM KaHAHAATA
K'BM [MCEpTAIIMOHHKS TPy HIMaM KPUTHYHH 3a06€NeXKH. BHCOKO OLIEHABAM ITOJIOKEHHS
TpyA H TOCTHTHATHTE pesyiratd OT  A-p uHx. Heminka Bwiuesa. [pencTaBeHUAT
JMCEepTaIlHOHEH TPy A0Ka3Ba yMEHHETO i Jia [UIaHKpa | Pealu3upa eKCIICPUMEHTH, /12 CIe/Ba
ChBPEMEHHHTE TEHJCHLMH B METOJMTE 32 aHAIM3 M KOHTPOJ Ha BOJH, KaKTO W Ja pabotu
YCIHENIHO B HMHTEPAMCUMIUIMHADHA Hay4HH HalpaBJICHHUS. Bux mnpemnopbyana B Obaemara
JIEMHOCT Ha aBTOpa Ja Ce TOTHPCH BB3MOXKHOCT 3@ MPOBEXK/AHE HA KIMHHIHH H3IHTBAHHUA Ha

3JpaBOCJIOBHHUTE CQ)CKTPI Ha U3CJIeIBAHUTE OT HEs aMOBE CbC 3paBOCJIOBEH INOTCHIIHAIL.



3AKJIIOYEHHE:

B3 0CHOBA Ha MPHJIOKEHHTE, OT JOKTOPaHTa/KaTa, PasIHiyHu METOAH Ha H3CICIBAHE,
IPaBWJIHO HM3BEJCHUTE EKCICPUMEHTH, HAIPaBCHHUTE 06001EeHnss ¥ H3BOJAM CYHTaM, 4€
TIpe/ICTABEHUST JUCEPTALMOHEH TPY/ OTrOBaps Ha H3HCKBAHHUATA Ha 3PACPD u [IpaBunHuka 3a
YCIOBMATA M peja 3a Ipu0OWBaHe HA HAay4YHM CTCNCHM M 33 3a€MaHC Ha aKaJeMHYHH
murexHocTH B CCA, KO€TO MH J1aBa OCHOBAaHME /14 IO OLICHS MOJIOKUTEJIHO.

Bb3 OCHOBA HAa TOPEM3JIOKEHOTO IpejiaraM ja ce IPUCHAX Ha J-p MHK. Hensuika
Hanepa BoiiueBa HaydyHaTa CTENEH “IOKTOp Ha HAYKHTE” B 06s1acT Ha BHciIe 00pa3oBaHUE J.
TexHWuUeCKH HayKd, NPOGECHOHAIHO HANPaBIICHHC 5.12 Xpanutennu TeXHOJIOTHH, HaydHa
crenuanHocT ,, TexHomorus Ha OHOJIOTHYHO AKTHBHHUTE BCLICCTBA (BKJI. €H3UMH, XOPMOHH,

OeNTHYUHM).

Jara: 31.05.23r. MN3IrOTBUJI PELIEH3MATA: -
v/1

/

/Tlow. a-p Mauuena Mutesa-I'toposa/
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REVIEW
on a dissertation work for award of the scientific degree "Doctor of Sciences" in the field of
higher education area 5. Technical sciences, professional field 5.12. Food technologies, scientific

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

Topic and author of the dissertation: : " Physical , chemical and microbiological

characteristic of mineral , mountain and spring leads from Bulgaria and biological properties of
identified from them microorganisms "- Dr. Eng . Nedyalka Naneva Valcheva

Member of the scientific jury : Associate Professor Doctor, Daniela Petkova Miteva,

ICFT-Sofia, Technology of meat and fish products, reviewer, according to order No. RD 05-
43/27.03.2023. of the Chairman of the Agricultural Academy.

I. Brief presentation of the doctoral student
Dr. Eng. Nedyalka Naneva Valcheva was born in 1966. in the village of Yablkovo , region
Haskovo. In 1985 Graduated from Technical School of Industrial Chemistry, ’Prof. Dr. Asen
Zlatarov", city of Dimitrovgrad, as technologist - specialty "Technology of inorganic and organic
substances”. Since 1990 until 2016, he was a teacher at a vocational high school in chemical and
food technology, Prof. Dr. Asen Zlatarov" Dimitrovgrad. He obtained a master's degree at the
University of Food Technology, Plovdiv in 1990, as a technologist, majoring in Plant, Food and
Flavor Products Technology. In 2014 defends a dissertation on the topic: "Microflora of healing
and spring waters in Haskovo and Starozagorsk regions” and obtains a PhD in the scientific
specialty of Microbiology at the UFT Plovdiv. Her scientific career everything develops in
Thrace University, Faculty of Agriculture, where Dr. Valcheva , as a senior expert and organizer
of the " Biochemistry" department , microbiology , Physics ”, everything deals with a

comprehensive organization of educational and scientific research activity of the department .

II. General characteristics of the dissertation and abstract - volume and structure
Dissertation work is presented on 345 pages and includes the following sections -
introduction , literary overview , aim and objectives , materials and methods , results and
discussion , summarized conclusions , contributions , literature . Quoted 548 are literary sources
(13 in Cyrillic and 535 in Latin ). In science development are 124 tables , 8 figures and 187

photographs included . The literary one an overview is presented thoroughly and shows the



thorough awareness of the author regarding research in the field of physicochemical and
microbiological control and characterization of mineral , mountain and spring leads from
Bulgaria and identification of isolates from them microorganisms . In the "Results and
Discussion" section, a physical , chemical and microbiological test was performed characteristic
of mineral , mountain and spring leads from different regions of the country . Molecular-genetic
identifying the isolates from the waters microorganisms Determination of biological properties
of identified strains microorganisms such as is cold activity , antimicrobial action and a adhesive
ability to human epithelial cells . When performed physical , chemical and microbiological
characteristic of 90 mineral , mountain and spring leads from 11 districts in the country found to
be leading only from 24 water sources respond by all controlled physicochemical parameters of
Ordinance No. 9/2001, and Decree No. 178/ 23.07.2004. for the quality of water intended for
drinking purposes, but microbiological indicators the waters only 15 water sources no respond
by all controlled microbiological parameters . For first path has been conducted molecular
genetic identification of 91 isolates microorganisms from 90 mineral , mountain and spring leads
from 11 districts in the country. The abstract reflects very accurately, concisely and clearly the main
results, conclusions and contributions of the dissertation work. The novelty of the scientific results
and their practical significance are outlined. It is written in 47 standard pages and is illustrated with
the main figures, tables and photographs shown in the dissertation. The auto-abstract fully meets the
requirements of LDASRB and the Regulations for the terms and conditions for acquiring the
"Doctor of Sciences" degree in the Agricultural Academy.
III. Timeliness of the problem

The conducted scientific research has a clear practical - applied focus, related to the
hygienic-epidemiological control of mountain, mineral and spring waters on the territory of
Bulgaria. No data so far for many mineral healing and spring waters, which are not subjected to
physicochemical and microbiological control, but are the most used springs for drinking needs
and household purposes by the population. Similar water sources exist in almost all areas of the
country. The relevance of the problem is also based on the great significance of the control of
such water sources, as well as the need for systematic physico-chemical and microbiological
analysis of mineral and spring waters. Data on the biological activity of microorganisms isolated
from different water sources are very scarce. The relevance of the dissertation is in the selection
of other Valcheva of newly identified strains from such water sources with great potential for
industrial application. The determination of enzymatic, antimicrobial and other biological
properties of these microorganisms allows for future application in biotechnology, food industry,

agriculture and other areas of human life.




IV. Literary awareness and theoretical preparation of the candidate
The presented scientific work provides information on physical, chemical and
microbiological characteristics of mineral, mountain and spring waters from different regions of
the country, analysis of waters from different sources, regulators of water indicators, new sources
of biologically active substances and their reference to drinking water. The doctoral student also
shows a good literary awareness regarding molecular-genetic identification of microorganisms
isolated from water, determination of biological properties of the identified strains of
microorganisms, enzyme activity and adhesive ability to human epithelial cells. In addition to
the huge volume of literature reference in the dissertation, the candidate shows very good
theoretical and practical ability regarding the microbiological analysis of water from various
sources in the country. For seven years (from 2015 to 2021), mineral, mountain and spring waters
from 11 regions in the country - Haskovo, Stara Zagora, Sliven, Yambol, Plovdiv, Pazardzhik,
Burgas, Varna, Sofia, Lovech and Blagoevgrad - were studied.
V. Methodical approach
The aim of the current dissertation work is physical, chemical and microbiological
characterization of mineral, mountain and spring waters from Bulgaria, and biochemical analysis
of the microorganisms identified from them, and three main tasks are set to achieve this goal.
During their implementation, a huge amount of work was put in by the doctoral student, for 7
years mineral, mountain and spring waters from 11 regions in the country were studied and
analyzed
The methodology in the dissertation work is exceptional complex and diverse . The used
ones methods are selected purposefully and are in need connection with placed tasks in the
dissertation .
VI. Significance and persuasiveness of the obtained results, interpretations and
conclusions
The dissertation work is described and supported by a huge amount of data proving
that when studying the water from the springs, it is necessary to ensure not only good quality
drinking water, but also effective and permanent physicochemical and microbiological control.
Despite the fact that water is an unfavorable environment for the development of
microorganisms, pathogenic and saprophytic microflora are found in healing and spring waters.
The presented tasks are important and reflect precisely the physical, chemical and
microbiological characteristics of mineral, mountain and spring waters from different regions of
the country. The choice to analyze a large number of water sources leads to the isolation and

identification of new strains of microorganisms. From the overgrown colonies of 90 mineral ,



mountain and spring waters on the territory of 11 regions after microbiological analysis are
isolated 91 unknown kinds microorganisms that  are subject to identification , according to
modern conventional and molecular genetic methods. On the basis of multiple analyses, the
adhesive ability to human epithelial cells is proven . With the most significant anti-inflammatory
immunomodulators properties , i.e. _ with the strongest inhibition of IL-8 cytokine production (
pg / cm3 ) and induction the synthesis of transforming growth factor beta TGF-beta ( pg /cm3 )
are Bacillus strains subtilis 0-2 and B. thuringiensis B62. The results of the present dissertation
show that the studied strains possess valuable biological properties - amylolytic , proteolytic and
lipolytic enzyme activity, exhibit antimicrobial activity against various bacteria, yeasts and
molds and show adhesive ability to human epithelial cells, which suggests that they have an anti-
inflammatory immunomodulatory effect
VII. Dissertation Contributions

The contributions in the dissertation labor are in full compliance with the set purpose ,
viz physical , chemical and microbiological characteristic of mineral , mountain and spring leads
from Bulgaria and biological properties of identified from them microorganisms . Significant
part from the presented 4 scientific and 2 scientific applied contributions from dissertation labor
lead to getting new ones knowledge in research of mineral , mountain and spring leads from
Bulgaria and biological properties of identified from them microorganisms . Identified and
elected are 21 strains of bacteria of eight genus a — Bacillus , Brevibacillus , Geobacillus
Aeromonas , Klebsiella , Pseudomonas , Stenotrophomonas and Staphylococcus , isolated from
90 mineral , mountain and spring in 11 regions of the country . From hyperthermic mineral
springs are established extremophiles from Bacillus subtilis , Bacillus sereus group , Bacillus
valismortis , Bacillus licheniformis , Bacillus amyloliquefaciens , Bacillus megaterium, Bacillus
simplex , Pseudomonas fluorescens , Geobacillus stearothermophilus , Stenotrophomonas
maltophila . Representatives of genera Bacillus , Pseudomonas and Strenotophomonas are
proven in hyperthermic medicinal " Rupi 2" spring with a water temperature of 74.3 °C, and
genera Bacillus and Pseudomonas — hyperthermic medicinal source " Rs 1" p water temperature
73.5 ° C, region Blagoevgrad . The number of the facultative thermophile is the greatest Bacillus
licheniformis — 15, followed by the mesophiles Bacillus subtilis — 12, Bacillus amyloliquefaciens
— 11, Bacillus valismortis and Bacillus cereus group — 9 . It is established as regularity that _ the
strains Bacillus subtilis , Bacillus amyloliquefaciens and Bacillus valismortis they can Yes live
together in hyperthermal waters. The useful one effect of received results is specified in the
scientific and applied contribution , namely that _ the strains Bacillus subtilis 0-2 and B.

thurigiensis B62, which everything distinguish with the strongest inhibition of cytokine




production _ interleukin 8 IL-8 and induction the synthesis of transforming growth factor beta
TGF-beta, are potentially prospective like probiotics independently or together with lactic acids
bacteria for Yes strengthen the probiotic activity , anti-inflammatory properties as well
everything used in biotechnology production , as non-essential probiotics for animals and people.
Learned interest represent conducted the in-depth ones research , about adhesive activity to
human cells , such as perspective for application like probiotics , where everything stand out -
with moderate strain Bacillus subtilis 0-2 (10/10), with moderate weak - strain N. Valcheva § I.
Ignatov Bacillus subtilis 2-2-2 (10/7), and with weak - strains N. Valcheva Bacillus thurigiensis
B62 (10/5) and N. Valcheva Geobacillus stearothermophilus (10/4). Helpful upgrading
knowledge in science _ studying mineral waters is , that for first path has been conducted
molecular genetic identification of 91 isolates microorganisms from 90 mineral , mountain and
spring leads from 11 districts in the country. It has been established that the waters of 88 of the
90 thermals studied non-thermal mineral , mountain and spring leads in 11 districts from the
country - Haskovo , Stara Zagora , Yambol , Sliven , Burgas , Varna , Plovdiv , Pazardzhik ,
Sofia , Lovech and Blagovgrad , are mostly with alkaline and neutral pH , which them does
favorable environment for development of bacteria that _ they can Yes synthesize different
biologically active substances and possess antimicrobial and others biological properties.
Selected are representatives from genera Bacillus , Aeromonas and Geobacillus with high
proteolytic , amylolytic and lipolytic activity which _ them does prospective like producers of
various enzymes with a purpose application in biotechnology production . Selected are
representatives from genus Bacillus with prominent antimicrobial activity which _ them
determines like prospective bacteriocin producers used _ _ independently or like ingredient of
preparations for vegetable Protection vs the plant ones pathogenic moldy fungi and Gram-
negative bacteria Pseudomonas aeruginosa .

I accept the originality of the received results and conclusions , as well as of formulated in
the dissertation scientific and scientific applied contributions . The dissertation labor represents
contribution in scientific and applied science aspect . I think that are complied with the
requirements of the LDASRB and the the Regulations for the application his in the Agricultural
Academy

VIIL. Publication activity and evaluation of the quality of scientific publications
Received results are reported in 17 scientific publications , by which 5 in referred scientific
magazines (Scopus — 5 items , Web of science — 2 items ) , 4 ( Web of Science, CABI - 4 units)
and 8 articles and reports published in non-refereed peer-reviewed journals or published in edited

collective volumes (related to the doctoral dissertation). At 7 from these materials the author of



and 8 articles and reports published in non-refereed peer-reviewed journals or published in edited
collective volumes (related to the doctoral dissertation). At 7 from these materials the author of
the dissertation is first author , and in 5 second author . The author has presented list of 20
citations by the current one procedure of publications with his participation in referred scientific
editions . The publications reflect the essence of the work in the dissertation work and the degree

of independence of the author .

IX. Critical notes, questions and recommendations to the candidate
To dissertation labor I don't have critical remarks . I highly appreciate the work done and
the results achieved by Dr. Eng . Nedialka Valcheva . The representative dissertation labor
proves her ability to plans and implements experiments , yes follows the modern ones trends in
methods for water analysis and control , as well as works successfully in interdisciplinary
scientific directions . I would recommended in the future activity of the author Yes everything
search opportunity for conducting clinical trials of healthy them effects of examined them from

her strains with healthy potential
CONCLUSION:

Based on the various research methods applied by the doctoral student, the correctly
performed experiments, the generalizations and conclusions made, I believe that the presented
dissertation fully meets the requirements of the Law for the Development of the Academic Staff
in thr Republic of Bulgaria, the Regulations for its implementation and the Rules of the
Agricultural Academy for the acquiring of the scientific degree “’Doctor of sciences’” and for
holding academic positions positions in the Agricultural Academy, which gives me reason to
evaluate it POSITIVELY.

Based on the above, I propose to award Dr. Eng. Nedialka Naneva Valcheva scientific
degree "Doctor of Sciences" in field of higher education 5. Technical sciences, professional
direction 5.12 Food Technologies, scientific specialty " Technology of biological the active ones

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

~ +2
May 31,2023 Member of the Scientific Jury: ]
sl
/
/ Assoc.prof. Dr. Daniela Miteva-Gyurova/
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