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BbPXY AMCEPTALMOHEH TPyl 33 NPUA0OMBAHE HA HAYYHATA CTEMEH ,,IOKTOP Ha HayKUTe"
B 00s1acT Ha Buclie obpasoBatue 5. TexHuuecku Hayku, npodecHoHanHo HanpasiieHue 5.12.
XpaHUTEHU TEXHOJIOTHH, Hay4Ha crielManHocT ,, TeXHONOrMs Ha GHONOTMYHO AKTHBHHTE

BELIECTBA (BKJI. EH3UMH, XOPMOHH, GenThburHm )

Tema u ABTOpP HA AMCEPTALMOHHUS TPV ..(I)Mzana, XUMHUYHaA U MMKpOGMOﬂOFML{Ha

XapaKTEPUCTHKA HA MUHEPAJIHU, MJIAHUHCKM M W3BOPHU BOAM OT Bbirapus, u 6Guonoruynu
CBOWCTBA Ha MACHTH(QMUMPAHM OT TAX MHUKPOOpraHusMu®, ot a-p umxk. Hensnka Hawuesa
Bbiyena.

Yien Ha nayunoTo :xkypu: npod. arH Anbena Crosnosa CrosHosa ot YXT — [Tnosaus,
Hay4yHa CreLHanHocT ,, TeXHONOrus Ha JKMBOTUHCKUTE W PACTUTENIHUTE Ma3HUHM, CallyHWTE,
eTepUYHUTE Macia U napproMepuitHO-Ko3MeTHYHHITE Mpenapartu’, 3anosea Ha [peacenarens

Ha Cenckoctonancka Akanemusi — PJI 05-43/27.03.2023 r.

I. Kparko npejcraBsiHe Ha AHCepTAHTA

JI-p wnxk. Bwnuera 3abpiiBa BUXBIT (cera VXT) mpe3 1990 r. criequaiHocT
. | €XHOJIOTHS Ha PACTUTENHU, XPAHUTEJIHU U BKYCOBH MpoaykTu™. Ot 1990 r. mo 2016 r. e
npenojasaren B [IpodecronanHa ruMHasus Mo XUMHUYHU ¥ XPaHUTETHH TexHosoruu ,,[Ipod.
I-p Acen 3natapoB® rp. Jlumutposrpau.

[Ipe3 roauHuTe MOBHUIIAaBa CBOSITA KBAJIM(UKALIMS Ype3 YCTEHO 00y4YeHHe 110 pa3IuuHU
CHICJUIMIUIOMHM ClEeUMa3alMi B HSAKOJIKO BHUCIIM Y4Miuina B ctpaHata, BbB BMEM —
[abposo (mo nexparoruka), B Tpakuiicku Yuusepcurer — Crapa 3aropa (1o nejaroruka u
MCUX0JIOrKs Ha 06yueHreTo no Mukpobuosiorus), B CY ,.Cs. Kmmment Oxpuacku — Codus (no
CBBPEMEHHH TEOPETHYHH M TEXHOJIOTHYHHU NPOOIEMH Ha OOYYEHHUETO 1O XUMHS).

Ipe3 2014 r. 3ammTasa auceprauus Ha Tema ,,Mukpodopa Ha ieueOH! U U3BOPHHU BOJH
B XackoBcka u Craposzaropcka obnact™ B YXT u npuno6usa OHC ,,nioktop™.

Ot 2016 1. 10 MOMeHTa paboTH KaTO CTapllM €KCHEpPT, OpraHu3aTop B KaTeapa

..Bruoxumus, Mukpo6uosnorus, ®usuka“ B Tpakuiicku Yuupepcutet — Crapa 3aropa.

II. O6ma xapaKTepUCTHKA HA AHCEPTALHSTA H aBTOpedepaTa — 00eM H CTPYKTYpa
JlucepTalMOHHUAT TPYJ € HanucaH Ha 345 CTp., KaTto €KCMEPUMEHTAJIHUTE JaHHU ca

npejcTaBeHy Ha 124 Tabauum u oceM Gurypu, 1 ca onarneeHu che 187 ciumku. Beanpuerure



pasaenn 1obpe CTPYKTypupaTr aucepTaumOHHMS TPYA W JaBaT MbJIHA Bb3MOXKHOCT 3a
3a/1bJIO0YEHO NpecTaBsiHe U MHTEPNPETHPAHE HA TMOJIyYEHUTE PE3yNTATH B M3MbJIHEHHE Ha
C/IHA ACHO TOCTAaBEHA W3CIIE0BATENCKA LeN, ChIAPOBOJEHA OT OCHTypsBallll  HEHHOTO
M3ITbJIHEHWE OCHOBHH 3a/1auH.

ABTOpedepaThT BAPHO M MJIHO ONKMCBA Le/Ta 1 3a/1a4UTe, MaTEPHAIIUTE U METOJMTE Ha
paboTa, MoJNy4YeHWTe OMWTHM JAHHM M TSXHATA JAMCKYCHsl, W3BOJAMTE M TNPUHOCHTE OT
AucepTaumsta, nybankauuute. Herosoto odopmienue e CrOpe/l M3MCKBaHMATA Ha
[TpaBunnuka 3a ycnoeusita u pena 3a npunoGuease Ha HayYHH CTENEHW M 3a 3aeMaHe Ha

AKAAEMUYHU JUTbKHOCTHU B Cencxocmnancxa Akanemus.

III. Aktyannocr na npo6iema

Hawara ctpana e Gorara Ha pasnuuHu BuIOBE BOH — MUHEpAJIHH, U3BOPHH, peuHu. Te3u
CCTCCTBEHH BOJIOM3TOYHMLM HAMMPAT WHPOKO MPHIIOKEHHE B JKMBOTA HA XOpaTa olle OT
/PCBHOCTTA, KATO Ce M3MON3BAT KAKTO 3a MUTEHHH, TaKa M 3a TEXHHYECKH M JIeYeOHU LelH.
[Tpn nonanane Ha oTNagbUHKM BOAM B Te3M ecTecTBEHM BOJOEMH 06aue MoraT Jla ce pa3BUSAT U
HSKOH NMaTOreHHHU W canpoGUTHH MUKPOOPraHU3MH, KOMTO ¢a OMacHM 3a 37IpaBETO Ha Xopara.
[Topaau ToBa ocHoBHaTa 3a1a4a Npy M3clIeiBaHe Ha MUTEHHaTa BOa e ornpejensiHe Ha HEMHUTe
(pU3HYHK, XUMHYHU U MHKPOGHONIOrMYHH NOKA3aTe !, ¢ e OCHTypsiBaHe 3ara3BaHe 3/paBeTo
Ha Xopara.

Cuurtam, ye TemaTa Ha npejicTaBeHaTa 3a peleH3MpaHe AMcepTauMs € U3KITIOYMTETHO
aKTyajlHa, ThH KaTO ca M3CHeIBAHW Pa3jIMYHU BHIOBE BOJAM OT MHOFO M pazHooOpa3Hu
BOLOUSTOYHHLIM B Lisi/IaTa CTPaHa, PasnosioxkeHu Ha Teputopusta Ha 11 o6macti. Hanpasen e
CPAaBHHTEJICH aHAU3 Ha MOJTYYEHHTE PE3yJITaTH, NOTHPCEHH Ca EBEHTYATHHTE H3TOUHHLM 3a

3aBULIEHATa KOHTAMUHALUS IIPU HAKOHU OT BOJIOEMUTE.

IV. JlutepaTypHa 0cBeJOMEHOCT M TeOPETHYHA MOATOTOBKA HA KAHANIATA

JIutepatypuusar 0630p e MHoro usuepnaresnen, karo MoJAPOOHO ca OMMCAHM TOJI3UTE OT
BOAATA 32 pasBUTHETO HA KMBOTA Ha 3eMsTa, Pa3MYHUTE BUIOBETE W3BOPHH M MHHEPAIHU
BOAM TIO CBETa M B HallaTa CTpaHa, KAKTO MU MHUKPOOPraHU3MMTE, KOMTO I'M HacesisBaT W
ChbBPEMEHHUTE METO/IM 3a TAXHATA UACHTH(UKALIMS.

Hannue e mHoro 3axbn6o4eHo nosHasane Ha HayyHara JMTEepaTypara, KaTo ca UMTHPaHH
548 u3TO4YHMKA, OT KOMTO 13 Ha KMpHIMLA M 535 — Ha naTHKUA, a 87,23% OT U3NON3BAHUTE

U3TOYHMLM ca cieqn 2000 r.



Pa3,aemn 3aBbpuIBa ¢ H3BOJH, KOeTo MMO3BOJIIBA Ha A-p anqeaa NpaBUIHO fa

(bopMmepa ueara u [PpOU3THYALLMTE OT Hey 3alayu.

V. Mertoaunuen noaxon

Cunram, ye usbpanure MeToanku na W3C/I€/1BaHE NO3BOISIBAT MOCTHIaHe Ha MOCTABEHATA
Uest v 3anauure, popmynupanu s AucepTauuonuus tpya. Te ca MHoro NoJAPOOHO onMcanm,
UHTHPAHH ca ChbOTBETHHUTE JUTEpaTypHHU H3TOUHULIM W NpM XKenaHue OT Apyru aBTOPU Morar
Ja 6bJaT MoBTOpPEHHM.

M3Bbpuienn ca wskmountenno rojiim Gpoii ekcnepumentu. B NPOABIDKEHUE Ha cesem
FOAMHA ca aHANU3UPAHW MUHEPATTHU, MIAHUHCKH 1 M3BOpHHU BOAM OT 90 BomOM3TOYHMKA,
pasnofioxkenu B 11 obnactu B cTpanara — Xackopo, Crapa 3aropa, SImGos, Cnuen, Byprac,
Bapwa, IMnoeaus, [Masapxuk, Codus, Josey u bnaroesrpan. 3a MbPBU MBT € NMpPOBEAEHO
MOJIEKYIAPHO-T€HETHYHO HAeHTH(ULMpaHe Ha 9] MHKPOOPraHM3MH, H30JIMpaHu oOT
FOpCONUCcaHUTe BOJOM3TOYHHLM. OnpeaeneHn ca Pa3IMYHU OHONIOTMYHM aKTMBHOCTH —
CH3HMHa, aHTUMMKPOGHA CIIPSIMO WHPOK CTEKTBP OT TECT-MUKPOOPraHU3MU. 3a IMbPBH MbT e
H3C/IC/IBaHA U aIX€3HOHHA CTIOCOGHOCT KbM YOBEIIKH KIETKH Ha HAKOM OT MAeHTHDULMpaHHTe
Gakrepun.

[lpoBenenn ca wscnenpanus 3a obpaGoTBate Ha BoaMTE ¢ MeTanHu iionn/Evodrop,
C/ICKTPOMArHHTHH BBJIHM WM 3€0JIHT C 1ieJ HaMalsiBaHE Ha TAXHATA KOHTAMMHALMS W
TMOHWKABAHE HA HAKOW DU3MYHK W XUMUYHH NOKa3aTeu,

Onpenenena e Bpb3kara MEX 1y GHOJIOrHYHO aKTHBHH CyGCTaHIN — €KCTPaKT OT BOJHA
newa (Lemna minuta 1.), Po3oBo Macno (Rosa damascena Mill.) u usst or CHIIUBPSIK
(Haberlea rhodopensis F riv.) KbM BojaTa U obpa3syBaHeTo Ha BOgHM KITBCTEPH.

Beuuku uscnenpanus ca MPOBEACHH B TPHKPATHU MOBTOPEHUS, KATO MpeNCTaBEHUTe

pe3ynraTtu ca CpCﬂHoapHTMCTH‘IHH, KOCTO MnpaBu ITONTYYCHUTE JIaHHU JOCTOBEPHH.

VI. 3uaunmocr n yoeaurennocr ua oIy eHHTe pe3y/ITaTH, HHTepupeTauuu w

H3BO/IH

Tpure u3Boaa HanbiHo choTBeTeTBAaT Ha MOCTABCHUTE 3a]a4W U MPABUIHO OTpa3sBaT
U3BbpLIEHaTa paboTa B OTACIHUTE YACTH Ha pasznen Pesynratu u o6cbixnanus.

Jucepraumonnara paspaboTka ce XapakTepusupa ¢ nek, o6paboteH ctun, ynecHsipaiy
BB3NPHEMAHETO Ha aBTOPOBATAa MHCBHII. OdopmieHueTo e Ha BMCOKO HMBO. J-p Bbiyea
M3M0JI3Ba Oe3rpelHo ocobeHo Gorat u pazHooOpa3eH (M3MuYEH, XUMHYEH M Ouosornyex

[MOHATHUEH MCXaHU3BM, HAUMEHOBAHUS Ha pasjIM4yHU BMJI0BE MUKpoopraHusmMu. Toa



Gescriopho e PE3YITaT Ha enHo Gesynpeuwo oBnansBame MPeUMsHocT.  Bbpxy

JAHUCEPTALLMOHHUS Tpya e pa60TeHo U3KJIFOYUTEITHO Cb3HATEJIHO U OTrOBOpPHO.

VIL Hpunocu na AHCEPTALHOHHUS TPy

[Tpuemam npunocure, MPUIIOKEHH KbM JOKYMEHTHTE Ha KaHH1aTa.

3a MbpBY BT € NpoBeIeHO ToKOBA MalabHo u3cnenBane Ha MHWHEPAJIHU, TJIAHUHCKH U
HM3BOPHH BOAH 0T 90 BOJOM3TOYHMKA, pasnonokeny B | | obnactu ot cTpanara.

Cuutam, ye nucepraumsra Cbbpika B cebe CH MPUHOCH OT TEOPETHYHO U TEOPETHKO-
MPUJIOXKHO €CTeCTBO, KOMTO MOrarT 1a ce 000611AT, KakTo ciespa:

|. Hayunu: Unentnpuumpare u Cenekunonmpate Ha 21 mama 6akrepuu ot ocem poaa.

- Ot xuneprepmanuu MHHEPAIHU U3BOPH Ca YCTAHOBEHH ekctpemoduin ot pox Bacillus
— B. subtilis, B. cereus group, B. vallismortis, B. licheniformis, B. amyloliquefaciens, B.
megaterium, B. simplex, ot Buna Pseudomonas Sfluorescens, or BUna Geobacillus
stearothermophilus v ot Buna Stenotrophomonas maltophila.

- IpeacraBurtenn ua popose Bacillus, Pseudomonas Strenotrophomonas ca nokazanu
B XHUneprepmaneH seyeGeH u3Bop »Pynu 2% ¢ TeMmnepatypa Ha Boaara 74,3°C, u poJoBe
Bacillus v Pseudomonas — XunepTepmaieH neyeGen ussop ,,Pymm 1 ¢ TEMIIEpaTypa Ha BojaTa
73,5°C, obnact bnaroesrpa.

- Ha#i-ronsm e 6Gpost na dakynrarupuus Tepmodun Bacillus licheniformis — 15,
rocieBan ot mesodunure B. subtilis — 12, B, amyloliquefaciens — 11, B. vallismortis u B
cereus group — 9.

- VYcraHoBeHo e karto 3aKOHOMEpHOCT, 4e wwamoBere Bacillus subtilis, B.
amyloliquefaciens w B. vallismortis MOTaT J1a )KMBEAT 3a€/IHO B XMIIEPTEPMAITHU BOJIH.

2. Hayuno-npunoxuu: Ha Tosu KpUTepHii Haii-106pe OTroBapsaT M3ciempanusTa 3a
OHONIOrMYHATA AKTUBHOCT Ha HAKOM mamoBe ot poa Bacillus.

- Wawmosete Bacillus subtilis 0-2 W B. thuringiensis B62, xouto ce OTJIMYABAT C Hajii-
CHJIHO MHXHOMpaHe Ha MPOAYKUMSTA Ha uutokuHa IL-8 (pg/cm®) u MHAYUHpaHe CHHTE3a Ha
TpacopMmupaul pacrexen ¢axtop Gera TGF-beta (pg/cm?®), ca norenumanto NEePCreKTUBHU
KaTo MpOOHOTHLIK, CAMOCTOATENHO WM B CbBKYIHOCT ¢ MJIeYHOKHCenuTe GakTepuu 3a na
3aCHNIAT NPOOMOTHYHATA AKTHBHOCT., MPOTHBOBB3NANMTEIHUTE CBOMCTBA, KAKTO M na ce
M3M03BAT B GUOTEXHOIOTMYHOTO MPOU3BOJICTRO.

- C aaxe3suBHa aKTMBHOCT KbM YOBeLIKHM KJICTKH, C NepPCreKTUBA 3a MPUIIOKEHHE KATO

MPOOHOTHLM, Ce OTKpPOSIBAT — ¢ ymepena wam Bacillus subtilis 0-2 (10/10), ¢ yMepeHo ciaba —



wam H. Bwiayepa § U. Urnaros B. subtilis 2-2-2 (10/7), a cbe cnaba — wamose H. Bbiyera B,
thuringiensis B62 (10/5) u H. Buiyera Geobacillus stearothermophilus (10/4).

3. Mpunoxuu: Crananenu ca CCPHO3HH NPEANOCTaBKH 3a U3M0/3BaHe Ha U3Clie1BaHUTE
BOMM W MACHTHHUUMPaHUTE OT TAX mamope GakTepuu B pasznuunu NPUIIOKHU HamnpasieHus,

I. Vcranoseno e, ye BoauTe Ha 88 oT wuscnexBanuTe 90 TEPMaJIHK U HeTepMaTHM
MHUHEPAIIHH, NNAHUHCKN M U3BOPHU Boaw B |1 o6nacTy OT CTpaHata, ca NpeAMMHO ¢ anKajaHo
H HeyTpanHo pH, koeto ru npasu Gnaronpustha cpesa 3a pasBUTHE Ha BaKTepUM, KOMTO MOraT
Ad CHHTE3UpAT pasiuyHK GHONOrMYHO aKTUBHM BCLICCTBA W NpPUTEXABAT AHTUMHKPOGHU M
ApYru GHONIOrMYHM CBOMCTRA,

2. Ilon6pauu ca npeacrapurenu or ponose Bacillus, Aeromonas v Geobacillus ¢ BHCOKa
MPOTEONUTHYHA, aMMJIONIUTHYHA U JIMNONUTHY HA AKTHBHOCT, KOETO I'M MpaBH MepPCHeKTHRHK
KaTo TIPOAYUEHTH Ha pa3iMYHM EH3UMM C Lej MPpHUIIOXKEHHE B GHOTEXHOTOrMYHOTO
MPOU3BOJCTRO.

3. Tlon6panu ca npeacraButenu or pox Bacillus ¢ wisiBena AHTUMHKPOOHA aKTHUBHOCT,
KOCTO T omnpelens Kkato mnepcreKTMBHU MPOAYUCHTH Ha OaKTEPHOLMHM, W3MON3BAHU
CaMOCTOATEIHO WM KAaTO ChCTaBKa Ha MperapaT 3a PAacTHUTE/IHA 3aLKTa CPeLLy paCTUTETHUTE
MAaTOrCHHU TMUIeCeHHU TvOu  Fusarium moniliforme w F. oxysporium, Penicillium sp.,
Aspergillus awamori, A. niger v A. flavus, u Gram-orpuuarennara Oakrepusi Pseudomonas

aeruginosa.

VIIL My6aukaunonna aktuBHOoCT M OleHKA HAa Ka4YeCTBOTO HAa HAyYHHTe

ny6auKanuu

[Ipencrasenu ca 17 HayYyHH MyOaMKaLMM, NMeT OT KOUTO ca pedepupanu B 6aza naHuu
Scopus, kato eana e B Ql, nBe — Q3 u xgBe — Q4, kato ocrananure 12 Hay4YHU CTaTUM ca
MyBJIMKyBaHH B MEXKAYHAPOIHH CIIHCAHMS. M3cneasanusta ot aucepraumsita ca BKoYeHH BLE
BCUYKH MPENCTaBEeHU HayyHH nyGaukauuu. B nert ot tax A-p BbaueBa e Ha mbpBo MmscTo, 1Be
Ca CaMOCTOSITE/IHH, B IET € Ha BTOPO MACTO, @ B OCTAHANUTE 11eT — Ha cneaBaim mecra. Beuyko
TOBa MM laBa OCHOBaHME Jia CYMTAaM, Y€ MPH TAXHOTO oopMIeHHE HEHHUAT npuHOC e
ChLIECTBEH.

OBumsaT 6poit Toukw, MOJy4eH OT npeacraBeHute nybaukaumuu e 143,34, Tlo To3u
fokasaten 1-p Bbiyesa HambiiHO oTroBapst Ha HayKOMETPUYHHTE U3UCKBaHUs Ha [IpaBuiHKKa
33 YCIOBHATA M pella 3a NpUOGHBAHE HAa HAyYHH CTEMeHH M 3a 3aeMaHe Ha aKaJeMHYHH

JnbxHOCTH B CCA.



Ilpusnannero u 3naummoctra Ha Hay4yHHTE, HAYYHO-TIPUIIONKHUTE W MPUIIOKHUTE
MPUHOCH, CbABPXKALUM Ce B MyGMKyBaHuTe MaTtepuanu Ha n-p Buauesa, ce MOTBBP)KJ1aBa OT
fMpeacTaBeHuTe 20 uMTaTH, NET OT KOUTO ca B Cnucanus, peepupanu B 6asa nanuu Scopus, a

OCTaHanuTe 15 — B MeXAYHAPOAHM CriMcaHus.

IX. Kpurnunu Oestexkkn, BLOpocH u NPenopbLKH KbM KaHAWAATA

Hsamam kputuunm Genesxku o CBUICCTBOTO Ha MCEPTALMOHHMSA TPYH, ThH KaTo a-p
Bbauesa msusno ce e cbobpasuia ¢ HanmpaBeHMTe OT MeH Npenopbku U 3abesiexkku cien
BbTPELIHATA 3alMTA.

[TosnaBam n-p Bwiuesa u nuunmre MH BICHATICHUS Ca, Ye T4 € M3KIIOYMTEHO

paboT/IMB, epyaupaH, KopekTeH 1 OTrOBOPEH Hay4eH pabOTHHMK.

3AKJIFOYEHHUE:

B®3 ocHoBa Ha usnonssanute Pa3IMYHH U3MYHK, XUMUYHH ¥ GHOTOTHYHH METO/M Ha
M3CIICABAHETO, MPABMITHO W3BEICHUTE eKCTIEPUMEHTH, HarnpaBeHuTe 060OILIEHUs U W3BOAM
CHHTaM, Y€ MpeJCTaBeHUAT AUCEPTALMOHEH TPpYA OTroBaps Ha u3uckBaHusTa Ha 3PACPE u
[TpaBunnuka 3a ycnosusra u pela 3a NpuaoOMBaHE Ha HAYYHM CTETEHW M 3a 3aeMaHe Ha
aKazeMu4Hu urbxkHOCTH B CCA, KOETO MH /1aBa OCHOBaHMe Aaro oueHs NOJIOKUTEJIHO.

Kananaatst vamsano nokpusa HayKOMETPUYHHUTE W3UCKBaHUs, pa3pabOTEHUAT OT Hes
AMCEPTALHOHEH TPYZ ChABPKA OPUIMHATIHYU HAYYHH M Hay4yHO-TPUJIOKHH MPUHOCH.

BbB ocHoBa Ha ropensnoxenoro fpeinaraM na ce npuchau Ha A-p uHx. Hensnka
Hanea Bubiiuesa nayunara crenen »AOKTOp Ha HaykuTe™ B 00s1acT Ha BucLIe 06pa3oBaHHe 5.
Texnuuecku Hayku, npodecuonanto HanpasiieHue 5.12 Xpanutennu TexHonorum, Hay4Ha
cneuuanHoct ,, TexHonorus Ha GHONOrMYHO AKTHBHMTE BELIECTBA (BKJ. €H3UMM, XOPMOHH,

OenThunHm)",
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REVIEW

on a dissertation for acquiring the scientific degree "Doctor of Sciences"
by scientific field 5. Technical sciences, professional direction 5.12. Food technologies
scientific speciality "Technology of biologically active substances

(incl. enzymes, hormones, proteins)"

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

of mineral, mountain, and spring waters from Bulgaria, and biological properties of identified
microorganisms", Dipl. Eng. Nedyalka Naneva Valcheva, Ph.D.

Member of the scientific jury: Professor Albena Stoyanova Stoyanova, D.Sc., scientific
speciality "Technology of animal and vegetable fats, soaps, essential oils, perfumery and
cosmetics", Order of Director of the Agricultural Academy No RD 05-43/27.03.2023.

L Brief presentation of the author of the dissertation

Dipl. Eng. Nedyalka Valcheva, Ph.D. graduated in 1990 from Higher Institute of Food
and Flavour Industries — Plovdiv (in this moment University of Food Technologies), Master’s
degree program of "Technology of vegetable, food and flavor products".

From 1990 to 2016, she is a lecturer at the Vocational High School of Chemical and Food
Technologies "Prof. Asen Zlatarov, PhD., town Dimitrovgrad.

Over the years, it has increased its qualification through successful training in various
postgraduate specializations in several higher education institutions in the country, including
the Technical University — Gabrovo (in pedagogy), Trakia University — Stara Zagora (in
pedagogy and psychology of microbiology education), in Sofia University "St. Kliment
Ohridski" (on modern theoretical and technological problems of chemistry education).

In 2014 she defended her dissertation on "Microflora of healing and spring waters in the
Haskovo and Stara Zagora regions" at UFT and acquired a Ph.D.

Since 2016 she has been working as a senior expert, organizer in Department of

Biochemistry, Microbiology and Physics in Trakia University — Stara Zagora.

II. General characteristics of the dissertation and the author’s summary of a
dissertation — volume and structure
The dissertation is written on 345 pages, and the experimental data are presented in 124

tables and eight figures, illustrated with 187 photos. The adopted sections well structure the



dissertation work and provide a full opportunity for a thorough presentation and interpretation
of the results obtained in pursuance of a clearly defined research objective, accompanied by
key tasks ensuring its implementation.

The author’s summary of a dissertation thesis faithfully and fully describes the purpose
and tasks, the materials and methods of work, the obtained experimental data and their
discussion, the conclusions and contributions of the dissertation thesis, and publications. Its
layout is under the requirements of the Regulations of the Agricultural Academy on the
Implementation of the Act on the Development of the Academic Staff in the Republic of

Bulgaria.

II1. Relevance of the studied problem

Our country is rich in different types of water — mineral, mountain, and spring. These
natural water sources have been widely used in people's lives since ancient times, being used
for both drinking and technical and medicinal purposes. However, when sewage enters these
natural reservoirs, some pathogenic and saprophytic microorganisms can also develop, which
are dangerous to human health. Therefore, the main task of the drinking water study is to
determine its physical, chemical and microbiological indicators in order to ensure the
preservation of human health.

In my opinion, the topic of the thesis submitted for review is highly topical, as different
types of water from many and diverse water sources have been studied throughout the country,
located on the territory of 11 districts. A comparative analysis of the results was made, and the

possible sources of increased contamination in some of the reservoirs were sought.

IV. Literary knowledge and theoretical competence of the candidate

The literature review is very comprehensive, detailing the benefits of water for the
development of life on Earth, the different types of spring and mineral waters around the world
and in our country, as well as the microorganisms that inhabit them and modern methods for
their identification.

There is a thorough knowledge of the scientific literature, with 548 literature sources
cited, of which 13 are in Cyrillic and 535 in Latin, with 87.23% of the sources used after 2000.

The section ends with conclusions, which allowed Valcheva, Ph.D. to formulate the goal

and the resulting tasks.




V. Methodical approach

[ think the selected research methodologies allow for achieving the set goal and the tasks
formulated in the dissertation work. They are very detailed, and the relevant literature sources
are cited and can be repeated if other authors consider.

An extremely large number of experiments were performed. For seven years, mineral,
mountain and spring waters from 90 water sources located in 11 districts in the country have
been analyzed — Haskovo, Stara Zagora, Yambol, Sliven, Burgas, Varna, Plovdiv, Pazardzhik,
Sofia, Lovech, and Blagoevgrad. For the first time, molecular genetic identification of 91
microorganisms isolated from the above water sources was carried out. Different biological
activities have been determined - enzymatic and antimicrobial to various test microorganisms.
The adhesion ability of some of the identified bacteria to human cells was also investigated for
the first time.

Studies have been conducted to treat water with metal ions / Evodrop, electromagnetic
waves or zeolite in order to reduce their contamination and some physical and chemical
indicators.

The relationship between biologically active substances — common duckweed extract
(Lemna minuta Kunth.) extract, rose oil (Rosa damascena Mill.) and silivrea flower (Haberlea
rhodopensis Friv.) to water and the formation of water clusters was determined.

All studies were conducted in triplicate repetitions, the results being the arithmetic mean,

making the data reliable.

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

conclusions

The three conclusions fully correspond to the tasks set and correctly reflect the work done
in the different parts of the Results and Discussions section.

Dissertation work is characterized by a lightweight, processed style, facilitating the
perception of the author's thoughts. The layout is at a high level. Valcheva, Ph.D. infallibly uses
a vibrant and diverse physical, chemical and biological conceptual mechanism, names of
different types of microorganisms. This is undoubtedly the result of impeccable mastery and

precision. The dissertation was worked on very consciously and responsibly.

VII. Contributions of the dissertation

I generally accept the contributions suggested in the candidate’s documents.



For the first time, such a large-scale study of mineral, mountain and spring waters was
conducted from 90 water sources located in 11 districts of the country.

The dissertation contains contributions of a theoretical and theoretical-applied nature. The
contributions of the dissertation work can be summarized as follows:

1. Scientific: Identification and selection of 21 strains of bacteria of eight genera.
Twenty-one bacterial strains from eight genera — Bacillus, Brevibacillus, Geobacillus,
Aeromonas, Klebsiella, Pseudomonas, Stenotrophomonas, and Staphylococcus — were
identified and selected.

- Extremophiles from Bacillus subtilis, B. cereus group, B. vallismortis, B. licheniformis,
B. amyloliquefaciens, B. megaterium, B. simplex, Pseudomonas Sluorescens, Geobacillus
stearothermophilus, Stenotrophomonas maltophila were found from hyperthermal mineral
springs.

- Representatives of the genera Bacillus, Pseudomonas, and Strenotrophomonas have
been identified in the "Rupi 2" hyperthermal healing spring with a water temperature of 74.3°C,
and the Bacillus and Pseudomonas genera — In the "Rupi 1" hyperthermal healing spring with
a water temperature of 73.5°C, Blagoevgrad region.

- The number of the facultative thermophile Bacillus licheniformis was the highest — 15,
followed by mesophiles B. subtilis — 12, B. amyloliquefaciens — 11, B. vallismortis and B.
cereus group — 9.

- It has been established as a regularity that strains of Bacillus subtilis, B.
amyloliquefaciens, and B. vallismortis can live together in hyperthermal waters.

2. Scientifically applied: This criterion is best suited to studies on the biological activity
of certain strains of the genus Bacillus.

- Bacillus subtilis 0-2 and B. thuringiensis B62 strains, which are distinguished by the
strongest inhibition of the production of the cytokine IL-8 (pg/cm?®) and induction of the
synthesis of transforming growth factor beta TGF-beta (pg/cm?), are potentially promising as
probiotics alone or in combination with lactic acid bacteria to enhance probiotic activity, anti-
inflammatory properties, and to be used in biotechnological production.

- With adhesion activity to human cells, with a perspective for application as probiotics,
were found the following strains — with moderate strain Bacillus subtilis 0-2 (10/10), with
moderately weak — strain N. Valcheva § 1. Ignatov Bacillus subtilis 2-2-2 (10/7), and with weak
— strains N. Valcheva Bacillus thuringiensis B62 (10/5) and N. Valcheva Geobacillus
stearothermophilus (10/4).



3. Applied: Serious prerequisites have been created for using the studied waters and the
strains of they identified bacteria in different applied directions.

- It was established that the water samples of 88 of the 90 investigated thermal and non-
thermal mineral, mountain, and spring waters in 11 regions of the country - Haskovo, Stara
Zagora, Yambol, Sliven, Burgas, Varna, Plovdiv, Pazardzhik, Sofia, Lovech, and Blagoevgrad,
are primarily with alkaline and neutral pH, which makes them a favorable environment for the
development of bacteria that can synthesize various biologically active substances and possess
antimicrobial and other biological properties.

- Representatives of the genera Bacillus, Aeromonas, and Geobacillus with high
proteolytic, amylolytic and lipolytic activity were used, making them potential producers of
various enzymes with application in biotechnological production.

- Representatives of the genus Bacillus with pronounced antimicrobial activity were used,
which defines them as promising producers of bacteriocins, used alone or as a component of
plant protection preparations against plant pathogenic molds Fusarium moniliforme,
Penicillium sp., Aspergillus awamori, A. niger, and A. flavus, and Fusarium oxysporium and

the Gram-negative bacterium Pseudomonas aeruginosa.

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

Seventeen scientific publications are presented, five of which are referenced in the Scopus
database, one with Q1, two with Q3, and two with Q4, and the remaining 12 are published in
international journals. The research from the dissertation is included in all submitted scientific
publications. In five of them, Valcheva Ph.D. is in the first place, two are independent, in five,
she is in second place, and in the other five — in the following places. All this gives me a reason
to believe its contribution is essential to their layout.

The total number of points obtained from the presented publications is 143.34. According
to this indicator, the Valcheva Ph.D. fully meets the scientometric requirements of the
Regulations of the Agricultural Academy on the Implementation of the Act on the Development
of the Academic Staff in the Republic of Bulgaria.

The recognition and significance of the scientific, scientific, applied and applied
contributions contained in the published materials of Valcheva Ph.D. is confirmed by the
presented 20 citations, five of which are in journals referenced in the Scopus database and the

remaining 15 — in international journals.



IX. Critical remarks, questions and recommendations to the candidate
I'have no critical comments on the substance of the dissertation thesis since the Valcheva,
Ph.D. fully complied with the recommendations and remarks [ made after the internal defense.

I'have known Valcheva Ph.D. and my personal impressions are thatshe is a hard-working,

erudite, upright, and responsible researcher.

CONCLUSION:

Based on the various physical, chemical, and biological methods of the study, the
correctly derived experiments, and the generalizations and conclusions made, I believe that the
dissertation presented meets the requirements of the Law on Acquisition of Scientific Degrees
and the Regulations for acquiring academic degrees and occupying academic positions in the
Agricultural Academy, which gives me a reason to evaluate it POSITIVELY.

The candidate fully meets the scientific requirements, and the dissertation developed by
her contains original scientific and applied scientific contributions.

Therefore, | positively assess the presented thesis and propose an award for Nedyalka
Naneva Valcheva, Ph.D. the educational and scientific degree "Doctor of Sciences" in the
Higher education area: 5. Technical sciences, Professional field: 5.12 Food technologies,

scientific speciality "Technology of biologically active substances (incl. enzymes, hormones,

proteins)".
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