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BBPXY JMCEpPTALOHEH TPY/ 3a MOTy4aBaHe Ha Hay4YHaTa CTEMeH ,,JOKTOp Ha HayKuTe”
B obnact Ha BuclIe obGpa3oBaHue 5. TeXHWYECKH HaykH, MPOGECHOHAIHO HampapjeHue 5.12
XpaHUTENHH TEXHOJIOTHH, Hay4yHa CIELManHOCT , TexHomorus Ha OGHOJOrMYHO AKTHBHUTE
BewecTsa (BKIJI. €H3UMU, XOPMOHHU, 6eNTHYMHHM)

Tema ¥ aBTOP HA AMCEPTAUMOHHUSA TPYA: ,,PU3MYHA, XHMUYHA U MUKPOOHOIOrHYHA
XapaKTepUCTUKAa Ha MUHEpAJIHH, TUIAHWHCKU M M3BOPHM BOAM OT bwirapus, ¥ GHOJOrMYHH
CBOMCTBA Ha WACHTH(QUUMPAHU OT TAX MHUKPOOpraHU3MM“, pa3paboTeH OT a-p Henmsnka Hanepa
Brnyea

UYnen HA HAVYHOTO JKYDH: npod. acH [opra Credpanora Muxaiinosa, Tpakuiicku
yuusepcuter - Crapa 3aropa (neHcuoHep), 5. TexHuyecku Hayku, 5.12 Xpanutensu
TEXHOJIOTMH, Hay4yHa CHELMaNHOCT: TEeXHONOrMS Ha MIAKOTO M MJEYHMTE TPOAYKTH,
ompeleneHa 3a 4YiIeH Ha HAaydHOTO XypH cbc 3amoBen Ne PJII-05-43/ 27.03.2023 r. ot
[Ipencenarens Ha CCA - Codus.

I. Kpartko npeacraBsiHe Ha JOKTOPAaHTA

J-p Hensanka Hanera BriiueBa e ponena 1966 r. B c. SI6snkoBo, 061, Xackoso. Ilpe3
1990 r. zaBbpuiBa BHUclie OOpa3oBaHME B YHHBEPCHUTET IO XPAHUTENHM TEXHOJIOTMM - TP.
ITnoeaue B OKC ,,MarucTbp” mo CrneuManHocT ,,[€eXHONOrus Ha pacTUTEIHH, XPaHUTEIHH U
BKYCOBU TMpPOAYKTH” ¢ mnpodecHoHasHa kKBanudukauus uHxieHep-texHonor. [Ipez 2015 r.
3amuTaBa guceprauus B TexHonornuyen ¢akynrer Ha YXT - Ilnosaus 3a OHC ,,nokrop” Ha
Tema: ,,Mukpodiopa Ha siede6HM U U3BOPHM BOAM B XackoBcka ¥ Craposaropcka o6aact® B
obnact Ha Bucwe o6pasoanue 4. IlpupoaHu Haykd, MaTeMaTMka M MHQpOpMaTHKa,
npodecuonanHo Hanpasnenue 4.3 buonoruvecku Hayku (MukpobGuonorus).

Ilpe3 nepuoma 1990-2016 r. urx. Brigera pabotu karo yuuren B [Ipodecuonanna
THMHa3Ms MO XHMHYHM M XpaHHUTENHH TexHonoruu ,[Ilpod. n-p Acen 3narapos” - rp.
Jumutposrpan. Ilpes 2016 r. 3amoyBa pabora kKaTo ekcrnepT B ArpapeH ¢akyner Ha
Tpaxkuiicku yHuBepcuret - Ctapa 3aropa, KbAeTO pabOTH M 10 HACTOALIMA MOMEHT.

KomnereHuuure, kouto Maructep Hepsnka BeiaueBa nmocousa B aBroOuorpaduyHata
CTIpaBKa, Y€ NPUTEXaBa ca: OTIIMYHO BJIaJECHE Ha PYCKH €3MK U 106pO Ha aHIIMHCKH, YMEHUS
3a pabora cbc cneuupuyHO oOOpyaBaHe (MHKPOCKONHM, aBTOKJIAaBH, CMEKTpodoToMeTpH,
6uopeakTopu, cUCTeMH 3a MeMOpaHHa QuiITpauys U Jp.), KOMIIOTBPHU YMEHHS, CrOCOGHOCT
3a paGoTa B €KHIl, KOMYHMKAaTUBHOCT M J0OpM OpraHM3alUMOHHM KadecTsa. MiMa nposenexnu c
pasnu4Ha NpoAb/KUTETHOCT KypCOBE M CIEJIMIUIOMHO 00yyeHue 1no: 6a30Bu W cneuuduyuHu
KOMIIOTBPHH YMEHMS; CbBPEMEHHU TEOPETUYHH M TEXHOJIOTMYHM NpobieMu Ha obyuyeHHeTo
TI0 XMMHMS; MEaroruka M rcuxonorus Ha ofyyeHuero no Mukpobuonorus. OT npeacraBeHuTe
MaTepHasyu Ce BIIKJAA, Y€ MO BpeMe Ha NpoPecHOHaNTHOTO CHU pa3BUTHE € MpemuHana npes
pas/MYHH €Taly Ha MOArOTOBKA, NP KOETO € NpUIoOHIIa TEOPETUYHM 3HAHUS U MPAKTHYECKH
YMEHHUS B 001aCTUTE Ha MpodecHOHaNIHATa CH IeWHOCT.

II.  O6ma xapakTepucTHKA HA JUCePTANHUATA U aBTOpedepaTa — 06emM M CTPYKTYypa

INpeacTaBeHUAT QUCepTaUMOHEH TPYA € obopMeH Ha 345 cTp. B T. u. 124 Tabmuum, 8
¢urypu u 187 caumiu. CBriIacHO BB3NPHETUTE CTAHAAPTH TOM € CTPYKTYpHpPaH MpPaBWIHO MO
OTHOLUCHWE HA OCHOBHMTE -pa3iend HeOOXONMMM 3a JUCEPTalMOHEH TpyA M mo dopma
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OTroBapsl Ha M3UCKBAHHMATA 332 TO3W BUJ HAYYHH TpyHoBe. [IMCEPTALMOHHMAT TPYH BKIIOYBA
CIICIHUTE TJIaBH: BBBENEHHE, JIMTEpaTypeH 0030p, Len M 3agadu, MaTepuald ¥ METOH,
pe3ynTaTd ¥ OOCBHXKIaHe, M3BOIM, JUTEPATYpHH HM3TOYHHMUM, MPUHOCH M NyOIMKaLUH BBHB
Bpb3Ka C JAMCEPTALMATA, KOETO € B ChOTBETCTBUE ChC crneuuduuHnuTe u3nckBaHus Ha CCA.
Cnasgaiiku HOpMaTMBHHUTE M3UCKBaHUA U 4. 63 ot [IPACCCA pucepTalMOHHMS TPy Ha A-p
Bbiyesa € MoAroTBeH CaMOCTOSITENIHO M HE TOBTaps ChABPIKAHHETO Ha IPEACTABEHHS OT
aBTopa Tpya 3a npupobusaHe Ha OHC ,noktop®, chappka TeOpeTHYHO O6GOGIIEHHE H
pelICHUE HAa HAYYHO-TIPUIIOKEH MpobieM CBBP3aH ¢ Ka4eCTBOTO HA BOJATA OT €CTECTBEHH
BOJOM3TOYHMIM ¥ HEHHOTO MPHUJIOKEHHE 32 Pa3TM4HH 1ed B OuTa 1 chepH Ha MpOM3BOACTBO.

JlutepaTypHUaT 0630p e GanaHcHpaH, ChAbp)Ka OCHOBHMTE acreKTH MO TeMara U e
NpeICTaBeH B 4 pasjelna, CUCTeMaTu3upanu Ha 25 ctp. [IbpBusT oT TsX e Boaara - cpena 3a
pasBUTHE Ha JKMBOTa Ha 3emsTa; BTOpUS — M3BOpHM M MHUHepanHu Boau B Buarapus u
MUKpPOOpPraHu3MH; crneiBamus — CbBpeMEHHM METOOM 33  MAeHTH(OMKauus Ha
MHUKPOOpraHM3MH H mociefnus — CBoiicTBa Ha MMKpPOOpPraHM3MuTE. AHAIM3BT Ha
JuTepaTypara IMO3BOJISBA 1a C€ OTKPOAT OOEKTHBHM IPENNIOCTaBKM 3a MPOBEXKJAHE Ha
NPENBUIACHUTE U3CIICIBAHHUA.

[lenTa KopecnoHaupa Ha 3arjaBUeTO, KPaTKO H SICHO € nedunupana. ITocoueHu ca 3
OCHOBHH 3a/1a4M 3a HEMHOTO peanu3vpaHe, KaTo 1-Ba u 3-Ta 3a7a4d UMaT 10 3 nMoA3anayu. 3a
M3M'bJIHEHHE Ha MOCTABEHWUTE 3a[a4M € M3IMOJI3BaHa IUMPOKA MAJUTPa OT MOAXOMAIIA METOIU
Ha W3cne/iBaHe. PealusupaHeTo Ha MOCTaBEHATa LeJ € CHIIPOBOJAEHO C: AHANM3 HAa BOJAM OT
pasnuyHu M3TOYHMLM ((PU3MKOXMMHMYHM U MHUKPOOHONOTMYHM WM3CJIE[IBAHMSA); TPETHpPaHe Ha
BOMAM C METaJHM HOHH, €JIEKTPOMAarHUTHH BBJIHH M 3€0JIUT; W3CJEJBAHE BIIUSHUETO Ha
PacTUTENIHH eKCTPAKTH (BOJHA JIElIa, PO30BO MAclo U LBAT OT CHUJIMBPAK) BbPXY KayecTBOTO
Ha BOJAMTE; U30/IMPAHE U HACHTH(ULMPaHE HA MUKPOOPraHM3MH; U3C/ICBAHE HA U30IMPAHHTE
11aMOB€ 110 OTHOLUCHHE HAa €H3MMHA ¥ AHTUMHUKpPOOHA aKTMBHOCT, M aJX€3MBHATA CITOCOOHOCT
KbM YOBEIIKH EIUTEITHU KJIETKH.

ABTOpedepaTsT € CTPYKTypupaH Ha 47 CTp. M OTpassiBa OCHOBHHMTE pe3y/JTaTH OT
AMCEPTAllMOHHUS TPY [, WIIOCTpUpaHu 4Ype3 18 tabnuum, 4 Gurypu u 14 CHUMKM, KaTo B CKOOH
€ NI0COYeH HOMepa, Ha KOMTO ChOTBETCTBAT B JUCEPTALUATA.

III.  AxTtyaasocTt Ha npoGiema

IIpencTaBeHUAT JUCEPTALMOHEH TPYA CHABPXKA KOMIUIEKCHH MPOYYBaHHA C LIMPOK
o0XBaT Ha WM3CIE[IBAHM TOKA3aTeNH, BIMSEIUM BBPXY Ka4ecTBOTO HAa BOAM C pa3HyeH
npousxoa. Hayynata paspaGoTka e HacoyeHa OT e[Ha CTpaHa KbM (DU3MKOXHMHYHA M
MHMKPOOHOJIOTMYHA XapaKTEPUCTHKA HA BOAW OT paziMyHM BOJOM3TOYHMLM M DaiiOHM Ha
bbirapus, u oT Apyra — KbM u3cre/BaHe Ha GHOIOTHYHHM CBOMCTBA Ha MAEHTUMHLHMPAHH OT
NpOy4YBaHUTE BOAM MHKpoopraHusmu. PDopmyiupaHata el € NPOAMKTYBaHA OT EJHH
U3KJIFOYMTEIHO BaXXEH BBIIPOC — CHINECTBEHATa pOJis Ha BOJATA 3a JKM3HEHATa AEHHOCT Ha
XKMBHTE OPraHU3MHM U OCHTypsiBaHe Ha 100pOKavecTBEHa BOJA 3a HYXKIUTE Ha XOpara.

Y Hac 3akoHOBaTta ypenba 3a BOAMTE € CBbP3aHa ¢ MOHMTOPMHIA HA KAayecTBOTO Ha
BOJMTE U3MOJNI3BAHH 32 NMUTEHHO-OMTOBU L€/, HA BOJMTE 3a KbIaHE U HA MMHEPATHUTE BOJM
M3MIOJI3BAHH 3a JIEYCHUE, MPOQHIAKTHKA, MUTEHHO-OUTOBH LieJd, Gy THIMpaHe, XMTHEHHHU LeTH,
CIOPT ¥ OTAMX, PErjaMeHTHpaHa CbC ChOTBETHM HapenOu. IpakTukara nokassa, ye He npu
BCUYKM MHUHCDPAJIHK M M3BOPHU BOJM HA TEPUTOPHUATA HA CTPaHATA CE Mpuiara HeoOXOaUMHs
koHTpon. OT Apyra cTpaHa peiuLa HayYHH U3CTIE/IBAaHMS NOKA3BAT HAJIMYME HE CAMO HA LIEHHHU
MHKPO- M MaKpOENeMEHTH U OMOJOrMYHO AaKTHBHM BEIUECTBA BBHB BOJMTE, HO M Ha
MHKPOOPraHM3MH C I0JIe3HH cBoiicTBa. ToBa ompezels TeMaTa KaTo ChBPEMEHHA M aKTyaslHa,
C Hay4YHO-NIPUJIOXXHO 3HayeHue. 'OTYMTaliki BaXKHOCTTAa HA BOJATa B JKMBOTA Ha YOBEKa




HacToAmara paspaboTka nNpunoGMBa OIE MO-TONSAMO 3HAYEHHE, a M30JIMPAaHETO Ha
MHKPOOpraHM3MH, TAXHOTO MIACHTH(UUMDAHE H OXapaKTepu3MpaHe € MpeAnocTaBKa 3a
NpUNIaraHeTo uMm B peauua cdepu. Cuuram, ye AUCEPTALMATa MMa HAY4HA U TEOPETUYHA
CTOHHOCT, KaTo JaBa MH(GOPMALMs i Ha BE3MOXKHOCTH 32 GbIEIIHM H3C/IEIBAHMS.

IV.  JlutepaTypna 0cBeJOMEHOCT H TEOPETHYHA MOArOTOBKA HA KAHIMAATA

B suTepaTypHMST CHHMCBHK ca BKTIOYEHH 548 JIMTEPATYPHH HM3TOYHHMLIM (Hay4Hu
MyOnuKaUyMy, KHUTY ¥ y4eOHUIM, HOPMATHBHU JOKYMEHTH, MaTe€HTH U Jp.), OT KOuTo 13 Ha
KupriiMLa, obxBawaiy nepuona 1983-2022 r., karo okono 50% ot 3arnasusTa ca ciex 2010
r, a 1-p BeiyeBa e aBrop/chaBTOp Ha 4 OT TaX (B T.4. Auceprauus 3a OHC »»JOKTOp").
[loBeueTo nuTepaTYpHH U3TOYHMIM ca B 06IACTTA HA TEMATA H BHB BpB3Ka C M3CJIEIBAHETO, U
Ca NMpeArnocTaBKa 3a MNojy4aBaHe Ha OpPUTMHAJIHM pesyntaTd. [locTurHara e Heob6Xxomumara
MHQOPMHPAHOCT 10 pa3paGOTBAHMTE 3ajauyd, MOCACABAHH OT U3BBPLIBAHETO Ha
HeoOxoaumuTe aHanusu. IlpenctaBeHusT nurepaTypeH Nperjea mnokaspa, 4e aBTOpa Ha
AUCEPTALHATA € KOMIETEHTEH N0 TeMaTa U MO3HaBa ChbCTOSHUETO Ha NpobieMa, KOeTo e Aaio
BBE3MOXHOCT 32 ICHO (POPMyJMpaHe Ha 3aJauHTe M THPCEHE HA OTTOBOpP HA MOCTABEHATA
paGortHa xunotesa. Iomemusar Gpoil NUTEpaTYpHM H3TOYHMUM ca n06Bp arectar 3a
JMTepaTypHaTa OCBEIOMEHOCT ¥ TEOPETHYHATA NOATOTOBKA Ha A-p Bhiyepa.

Hamupam 3a monoxwurenHo 3apbpliBaHeTo Ha mperneia ¢ o6o0weHne, KbIeTo ce
aKLCHTHPAa B PE3IOME KAKBO € HANpaBeHO W KAaKBO MpPEJCTOM 1a C€ M3MBJIHH C Orjej
MOTy9aBaHe HAa HOBH JaHHHM W OCBHLUECTBABAHE LiENTa Ha M3cnefBaHeTo. [IpaBu BrieyaTneHue,
Ye B OOOOLICHHETO HA NUTEpATYpHUs Mperiej ce aKUEHTHpPa OCHOBHO Ha XpPaHWUTEIHO-
BKyCcOBaTa NPOMHLIJICHOCT M MSACTOTO Ha BoAMTe B OMTa HAa XOpara, KOETO ChBNaja C
NpOpECHOHATHOTO HaNpaBIeHHE Ha HACTOSILUS JMCEPTALMOHEH TPYI.

V. Meroauuen noaxon

Enun oT Haii-BaxxHuTe pasjenu 3a HaydHuTe pa3paGoTKH, KOHTO JaBa nHpopmauus 3a
OTMTHATa MOCTAHOBKA W IOKOJIKO T4 € U3[bpiKaHa — MaTeprasi u METOAM, € CTPYKTYpHpaH Ha
10 ctp. Ot onucanoto B pasaena ce 106MBa peanHa mpencTasa 3a U3BBPLUCHUS 3HAYUTESIEH
obem HayyHou3cnejoBaTencka pabora. ITocoueHo e, ue eKcrepuMeHTanHata pabora e
TpOBE/ICHA B HAy4YHOM3CJICOBATE/CKH JabopaTopuu Ha ArpapeH ¢akynret npu Tpakuiicku
ynusepeuret - Ct. 3aropa; P3U - Xackoso u EJI BU Byarapuxym - Codus. Kpm Marepuanu e
OCOYEHO, He cCa M3CIE[ABAHM MHWHEpAHW, [UIAHMHCKM M M3BOPHH Boau (o6mwo 90
BOJIOM3TOYHMKa) OT 11 obnmactu B crpanara (Xackopo, Crapa 3aropa, Cnusen, SImGon,
IlnoBaus, IMasapmiuk, Byprac, Bapua, Codus, Jloseu u Braroesrpan) npe3 nepuoaa 2015-
2021 r. TlpencraBeHa e KpaTka MH(POPMALKSA 32 H3ON3BAHHTE MHUKPOOPTraHU3MH, XpPaHUTEIHH
Cpeny u peakTHBH. Thil KaTo TeMaTa € MHTEDAMCUMIUIMHAPHA € M3MOJ3BaH ro/AM Habop ot
KJIaCM4ECKH M CHBPEMEHHH METOJM 3a OLEHKA M aHalu3 — (H3MKOXMMHMYHM, GHOXHMHYHH,
MHMKPOOHOIOrHYHH, FEHETHYHH, MaCCIIEKTPOCKONCKH, CTATHCTHYECKH METOH 3a obpaborka Ha
AaHHUTE OT W3BBpPIIEHUTE 1abOpaTOpHM H3cnefBaHus. IlpeicTaBeHu ca MPOLIEAYPUTE IO
M30NIMpane, WACHTHGUUMpPAHEe W M3C/eBaHe CBOMCTBATA Ha MHKpoopranusmurte. HM3bpanara
METOMMKA CBOTBETCTBA HAa KOMIUIEKCHUS XapaKTep Ha W3CNEJBAHETO, W3MON3BaHU ca
MOAXOAAIM KNACHYCCKU W CBBPEMEHHM METOAM Ha aHANW3, KOWUTO ca J06pe OMMCaHW M
Cb00paseHy ¢ LeIMTe Ha MPOYYBAHETO.

VI. 3naunmocrt u ybeamrennocr Ha NOJIyYeHHTE Pe3yJITATH, HHTEPNpEeTAUMH W
H3BOAH

Pasriexxanure BBIPOCH ca MpeCTaBeHH B HEOGXOAMMATA MOCIEI0BATENHOCT McaB
JIOrutecka BpB3Ka C TNOCTABEHHTE 3a H3MbJHEHME 3ajayd. IlomyueHuTe pesyiaratd ca
o6o6uieHn B TaGnuyeH BuI, Ha GUIYPH WM CBC CHHUMKOB marepuan, no0pe OHarjneneHd u
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JIECHH 33 BB3NPUEMaHE, NaHHUTE ca 00paboTeHM craTHcTHYecKH. Pasnenst Pesynaratu u
o0ckkaHe 3aeMa MHOTO TOJIAM ISl B CTPYKTYpaTa Ha JUCEpTaLusTa — npeacTaBeH e Ha 240
CTp., koeTo e moutH 70% ot obums o6emM Ha AUCepTaLMATa, U € JOKA3aTeNCTBO 3a OrpOMHHS
o6eM M3BBpLIEHAa eKcriepuMeHTaaHa paboTa. Beuuku nojipasjiejid 3aBbpLIBAT ¢ 06061EeHue
BBB BH/I HA U3BOJIM, KOETO MpaBU MHOrO 100pO BrieYaT/IeHHe.

Pesynrature u TAXHATa AMCKYCHS ca NpPEACTAaBEHH B 3 pa3aena, KOMTO ChOTBETCTBAT Ha
NOCTABEHNTE 32 U3MBJIHEHHUE 3a/1a4M, @ B OTACJIHUTE MOZApPa3/ieNd uMa Gorara UHGOpMaLus OT
AaHHU 3a OomMcaHUTe 91 BOJAOM3TOYHMKA, OT KOMTO 43 TepMaiHu u3Bopa, 30 XMUIOTEPMAJIHHU,
10 xuneprepmanuu, 4 u3orepManHy U 4 cy6tepmansu. OT NpeACTABEHUAT Marepua B bpBHs
pasien ce BIXJA, Y€ € M3BBPIICH aHAIM3 Ha BOAM OT MMHEPAalHH W JIeyeOHM M3BOpH —
onpezieneHd ca 20 PU3MKOXMMUYHM M 7 MHKPOOGHOJOTMYHM roKazaTend. [10cCoYeHH ca u
AAQHHH Ha XWMUYHH IOKa3aTesIM 3a KOHTpoaupanu oT P3W Bogou3TOUHMIM 32 NUTEHU BOMIM.
B pesyarat Ha u3BBpIIEHUTE M3C/IE/IBAHNS € YCTAHOBEHO, Y€ N0 (BU3NKOXUMUYHM MOKA3aTENH
BOAMTE OT 26 BOJOM3TOYHMKA OTrOBAPSAT IO BCHYKH KOHTPONMPAHHU napaMeTpu Ha
HOPMAaTHBHUTE M3HCKBAHMS, @ MO MHUKPOOHONOTHYHM — OT 17 BOJOM3TOYHMKA HE OTTOBApAT.
IIpencraBenu ca pesynTaTi OT TpeTUpaHe Ha BOJM C METAIHH HOHH, €JIEKTPOMarHUTHH BBJIHU
U 3€ONMT. VI3BbplUeH € MHUKPOGHONOrHYEeH aHAIu3 Ha BOJA, TPETHPAHA C METAIHU HOHM Ha
cpebpo, MeJl, UMHK ¥ CHIMLMH B pa3TMyHu KomGuHauuu. Mcnensana e NpOMAHATa B HAKOM
$u3MYHM M XMMHYHU NTapaMeTpH NpH NPEYHCTBAHE HA MUTEHHA U IHKIOBHA Boaa ¢ EVOdrop
cucrema. IIpefCTaBeHO € BIMSHWETO HAa €NEKTPOMATHHTHH BBJIHU BBPXY Pa3BUTHETO Ha
MUKpoopraHu3MH. [lpu Te3u M3cleBaHMs € NMOKA3aHO, Ye METATHH HOHH, €JIEKTPOMAarHUTHH
BbJIHM, TexHonmoruata EVOdrop unu 3eonMT MoraT na ce M3monsBaT NMpH OYMCTBaHE Ha
3aMbpCEHH ¢ OaKTepuu MUTEHHH BOJM. V3Cle[BaHO e BIMAHMETO Ha PACTUTEIHU €KCTPaKTH
(BomHa Jiewla, pO30BO MAciO M LBAT OT CHJIMBPSK) BbpXY KayeCTBOTO Ha BOAWUTE —
aHTHMHMKPOGHATa aKTMBHOCT Ha EKCTPAKT (C €TAaHON M METaHOJ) OT BOAHA Jewa (L. minuta
Kunth.), pnevictBuero Ha 1% pastBop Ha pO30BO Macio B JAeHHO3MpaHa Boja, M
Pa3NpE/IC/ICHUETO Ha BOAHMTE MOJIEKYnH B 1% pa3sTBOp Ha €KCTPakT OT CHMIMBpPSK BbHB
¢unrpupana ¢ EVOdrop Boza, HacuTeHa ¢ BOIOPOA.

B cnempawms paspen, Msomupase u uneHtMdMLMpaHe Ha MHUKPOOPraHH3MH, €
M3BBPLUCHA KOJIOHMATHA M MOP(OJOrHIHa XapaKTEPUCTHKA HAa LUAMOBETE, M30NMUPAHH OT
BOJUTE OT NMpOyuBaHMTe 06nacTu. [IpocrieneH e pacTexka HA LIAMOBETE B TE€YHA XPAHUTENHA
cpena 3a 24-48 h npu temneparypu 3-50 °C. Onpenenena e BumoBaTa NPUHAUIEXKHOCT Ha
I[aMOBETE, U30JUPAaHU OT BOAUTE B M3CieaBaHUTE 00JacTh. 3a o6nacT XackoBo € MoKa3aHo U
YCBOABAHETO HA BBIJIEPOJAHM H3TOYHULM OT UIAMOBETE, W30JMPAHH OT BOAMTE, CBHLIO €
HanpaBeHO W CpaBHCHME Ha CeKBeHLMKTE Ha renute 3a 16S pPHK Ha aBaTa mama. [TokasaHo e
BHZIOBOTO pasnpe/e/ieHue Ha WICHTU(PULMPAHUTE MHUKPOOPraHM3MM IO 00JacTH M ca
TMOCOYEHM HAH-4eCTO CpeliaHuTe wWwamoBe no o6nacth. CpaBHMTEIHMAT aHAIM3 Ha
00001eHnTE JaHHK N0 061aCTH MOKa3Ba, 4e oT 71 BOAOM3TOUHMKA ca usonupanu 88 uama.

B mocnennus pasgen e W3BbpUIEHO M3CleBaHe Ha H30JIMPaHUTE LUAMOBE [0
OTHOLICHHE HAa €H3MMHA M AHTUMHUKPOOHA aKTHUBHOCT, KAKTO M aJXE3MBHA CIIOCOBHOCT KbM
HOBCLIKH CMUTENHH KieTkH. [IokasaHo e, ye mo-rojsmMara 4acT OT M3ONMPAHHTE LIAMOBE
MHKPOOPraHW3MH MpOABABAT SICHO W3pa3eHa aMHJIONMTHYHA, POTEOAMTUYHA M JIMMONUTHYHA
aKTHBHOCT, a HaKl-BHCOKa TakaBa umar 7 mama. [0 OTHOWIEHWE Ha aHTUMHUKpOOHaTa
aKTHBHOCT Ca NMPEACTABEHH PE3YNTATUTE CaMO Ha Te3M C Hal-CHJIHO M3pa3eHO MHXMOMpALLO
ACHCTBHE CpeLly NaTOreHHU MHKPOOpraHuamH. IToyueHHTe pe3ynTaTu ca nokasami BUCOKa
aHTUMMKPOOHA aKTMBHOCT Ha mmamoBere Bacillus cpemry usnonseauute niecesu or pox
Penicillium, Aspergillus, Fusarium u Mucor. 3a U3CJIe/BaHE aaxe3WBHATa CNOCOOHOCT Ha




MHKPOOPTraHU3MHUTE BBpXY 4OBELIKA KApUMHOMHA €NMTENHATa KJIeTb4Ha auHus HT-29 ca
noabpanu 12 Gakrepuu ot pox Bacillus u pon Geobacillus. IlpeactaBenu ca manuu 3a
MMYHOMOJY/TMpAlUy CBOMCTBA Ha M3C/I€JBAHUTE [LIAMOBE.

B pesyntar Ha npoBenenuTe n3cneasanus ca HamnpaBeHH 3 OCHOBHH M3BOJa, KaTo 1-BH
¥ 3-TH ca C MOAM3BO/IM.

VII. IlpuHocH HA AMCEPTAUMHOHHMS TPYA

Huceprauvonnus Tpyn Ha na-p Bobauesa uma XapaKTep Ha OpHIMHallHa Hay4HO-
NPUIOXKHA pa3paboTKa, € KOATO Ce YCHBLPIUICHCTBAT 3HAHMATA 33 BIHAHHETO Ha
(DUBMKOXMMHYHMTE nNapamMeTpy M HaIMYHETO Ha MUKPOOPraHM3MM BBPXY KayecTBEHUTE
XapaKTCpUCTHKM HA W3BOPHM BOAM M HAArPaXKAAaT 3HAHMATA 3a CHCTAaBA M CBONCTBATA Ha
BOZIaTa M M30JMPAHE M MACHTH(YUUMPAHE HA IAMOBE MMKPOOPIaHHM3MH OT Hes C MOJE3HH 3a
3ApaBeTO Ha XopaTa OMOJIOrMYHM CBOMCTBA. 3HAYMTENHA YaCT OT pe3yNTaTHTE Ca CBBP3aHH C
MONy4aBaHE Ha 3HAHWS B M3CJICABAHETO HA HOBM IAMOBE MMKPOOPraHM3MH HAIMYHH B
H3BOPHHM BOJM. ABTOPBT € 0hOPMMUII CripaBKa ¢ 6 MpHHOCA, KATO MBpBUSA € C 4 noAnpUHOCa,
XapakTepU3MpaHH C Hay4HO, HayYHO-TIPUIIOKHO H MPUNIONKHO 3HAYEHUE, KOUTO NPHEMaM KaTo
Tl CUCTEMATU3MpaM M0 CIEIHUSA HAYUH:

Hayunu npunocu

U3BBPIIEHO € KOMIUIEKCHO (DM3MKOXHMHUYHO M MHKPOOMOJIOrMYHO W3Cle/iBaHe Ha
U3BOPHM BOIM OT 91 BOnOM3TOYHMKaA OT 11 paiioHa Ha Bvarapus — Xackoso (4 6p.), Ctapa
3aropa (16 6p.), SImGon (3 6p.), Crusen (5 6p.), Byprac (6 6p.), Bapua (5 6p.), [Tn0Baue (30
6p.), ITasapmwxuk (13 6p.), Codus (4 6p.), Jloseu (3 6p.) u Bnaroesrpan (2 6p.), npu KoeTo e
nomyyeHa 06asa OT JaHHH 3a QUIMKOXHMHYHH U MUKPOOMOJIOTMYHM MOKa3aTeqd Ha
NPOYyYBaHUTE BOJIM.

B pesynrar Ha npoeneHo MOJICKYJIIPHO-TEHETHYIHO H3CJIeIBaHE OT MpPOYYBAHUTE
H3BOPHH BOJM Ca W30NMpaHd W HAeHTH(UUMpaHu 2] 1ama MMKPOOPraHW3MH, KOMTO ca
NPUYKCIIEHH KbM 8 pojia.

Hay4no-npunoxuu npunocn

[IpocnesieHa e eH3UMHATa aKTHBHOCT Ha U30JIMPAHUTE LAMOBE MUKPOOPraHU3MH, NpH
KOETO € HaMepeHo, Ye 7 wama ce OTJIMYaBaT C BUCOKA aMMJIOJHTHYHA, NPOTEONUTUYHA U
THMOJIMTHYHA ~ aKTMBHOCT, KOETO [aBa BB3MOXKHOCT 332 NPUIOKEHHETO HM B
OMOTEXHONOTHYHOTO MPOU3BOACTRO.

YcTaHOBEHa € BUCOKA aHTHMHKPOGHA aKTMBHOCT HA IIAMOBE Ha pon Bacillus cripsmo
TUIECEHHH I'bOH, KOETO Ch3aBa MPEANOCTABKH 3a U3MOA3BAHETO HM B PacTEHHEBBACTBOTO.

IIpoBesieHn ca M3MMTBAHMA NO OTHOWIEHHE HA AJXE3UBHATA CHOCOGHOCT Ha
H3C/IC/IBAHATE ILAMOBE KBM HOBEIIKM SIUTENHH KIETKH, NPH KOETO Ca OTKPOCHH LUAMOBE C
YMEpeHa, yMepeHo cnaba i cnaba anxe3uBHa aKTMBHOCT KbM YOBEIIKH KIETKH, C MOTEHUMA
3a HM3MOJI3BAHETO UM KaTO MPOGHOTHULIM.

U3BbpieH e mopbop Ha mamose GakTepuu ¢ MpOTHBL3NANHTENCH MUMYHOMOZY/IUpall
ebexT 1 npoGHOTHYEH MOTeHLKA.

Ilpuaoxuu npunocH

YCTaHOBEHO €, Ye 10 aHaTM3MpaHHTE (Gu3MKOXMMUYHKM TOKa3aTeNnu u3CHeqBaHMTe
BO/IM OT 26 BOJOM3TOYHMKA B 8 paiiOHa, CHOTBETHO B Crapa 3aropa (9 ussopa), Ciupen (2
6p.), sIm6on (2 6p.), Byprac (2 6p.), Bapwa (2 6p.), Inomue (3 6p.), Masapmxuk (4 Op.) u
Codus (2 6p.), oTroBapsr Ha HOpMaTHBHATA ypenba 3a KayecTBOTO Ha BOJATA 3a MUTEHHU
uenu, a B 3 obnactu (Xackoso, JIosey u Bnaroesrpan) uscnensanure Boau He OTrOBapAT.

B pesynrat Ha MukpoGHONOrHuHKS aHamu3 e MOKa3aHo, Y€ BOAUTE OT 17 W3TOYHMKa,
Hamupauw ce B obnact Crapa 3aropa (7 useopa), Ciusen (1 6p.), AAm6on (1 6p.), Byprac (1




6p.), Bapna (1 6p.), [Tnoeaus (2 6p.), Mazapmxux (3 6p.) u Bnaroesrpan (1 6p.), He OTroBapsT
1O BCHYKH M3CICABAHM MHUKPOGHOJIOTMYHY MOKa3aTeNu Ha HOpMaTHBHaTa Gasa 3a KauecTBOTO
Ha BOZaTa, NpeiHa3Ha4YeHa 3a MUTEHHMU LieJIH.

IIpoyyYeHo e BIHMSHUETO Ha MeTaTHY HOHH B PasIMYHU KOMOMHALMH, €JIeKTPOMArHUTHH
BBJIHA W 3€0JIMT MpPHU TPETHPAHE HA BOOM ChC 3aBHILEHO CBABP)KAHWUE Ha MUKPOOPraHU3MH,
TPH KOETO € YCTAaHOBEHO 4Ye METalHH MHOHH, eNEeKTPOMATHHTHM BBJIHH, TEXHOJIOrHATa
EVOdrop unu 3eonur morar na ce msmonssar NMpH OYMCTBAHE HA 3aMBPCEHH C GakTepuu
NUTEHHU BOJIH.

YcraHoBeHa e Bpb3karta Ha CKCTpakTH OT BOAHa newa (Lemna minuta L.), po3oBo
macno (Rosa damascena Mill) uw ussr or CUnMBpAK (Haberlea rhodopensis Friv.) w
Ka4eCTBOTO Ha BOAATA, MPH KOETO € N0KA3aHO GJIarompHUATHOTO Bb3AEHCTBHE HA GHOIOIMYHO
AKTMBHMTE UM BEILIECTBA KbM MOKA3aTE/INTE HA MUTEHHUTE BO/IH.

Hayunute npunocu ca cbp3anu ¢ oboratssase Ha HayKaTa C HOBH 3HaHHUS, @ HAYYHO-
TNIpHIIOXKHATE — C MOAOOP Ha WIAMOBE C H3paseHa eH3UMHA U AHTUMHUKPOOHA aKTHUBHOCT, H
MMYHOMONYyMpallK CBOHCTBA. IlonydeHMAT 0GeM OT JaHHM MOXe aa Obae M3MON3BAH 3a
Obaelu u3cneBaHUs CBBP3aHHM C OLEHKATA Ha M3BOPHH BOJIH C OTJIE]l 3PABETO HA XOpaTa.

VIII. IIyGaukaumoHHA aKTHBHOCT M OUEHKa HA Ka4yeCTBOTO HA HAYYHHTe
nyoaMKanuu

BbB BpB3Ka ¢ AMCEpTALMOHHMS TPYA ca npeactaBeHu 17 Hayunu myGamkauuu, 9 ot
KOUTO B CIMCaHMs pedepupaHd ¥ MHIEKCHPAHH B CBETOBHOM3BECTHH Gasu JlaHHU C HayyHa
uHpopmarms (Scopus u Web of Science), kato 5 ot my6nukauuuTe ca B 6asy ¢ Q@Q1,Q3u
Q4). OcraHanute 8 MyGIHKAUMKM ca B CIIMCAHUS C Hay4qHO PELEH3WPaHe WM B pPeJaKTHPaHH
konekTiBHM TOMOBe. Ha 2 ny6nukauuu asropa e euHcTBeH, B 5 Op. € mbpBU aBTOp, B 5 6p. —
BTOpM H B ocTaHanute 5 Op. — cnenpaul. IlpencraBenute myGavkauum ca oTmeyaTaHu B
nepuona 2018-2022 r. Eaxa ny6Gnukauus (I'-5) e nox neuar, Ho chiata e Hanuyna on line.
Beuuku HayyHu Tpynose ca nyOlMKYBaHH Ha aHITHHCKM €3UK B CrieUMaIM3UpaHy U3JIaHu,
KOCTO MOTBBpXKAaBa aKTyaJHOCTTa M 3HAYMMOCTTA HAa TEMAaTa. CnekTbpbT Ha HayyHuTe
u3anus € wupok: Uttar Pradesh Journal of Zoology (4 6p.), Plant Science Today (2 6p.),
Journal of Advances in Microbiology (2 6p.), m mo 1 6p. B: Plants, Journal of the Turkish
Chemical Society, Fresenius Environmental Bulletin, Journal of Medicine, Physiology and
Biophysics, European Journal of Medicine, Journal of Advances in Microbiology, Chemical
Science International Journal, Journal of Materials Science Research and Reviews u
International Journal of Pathogen Research.

IIpencraBeHoTo or a-p BhiueBa HambiHO TIOKpHMBA M IIPEBUINABA MWHUMAIHUTE
HAallMOHATHH U3UCKBaHUs cbriaacHo 3PACPB u ITpaBunHuKa 3a HErOBOTO npujiarale, KakTo u
IlpaBuntyka na CCA 3a pasBuTHE Ha aKaJeMHYHHS CHCTAB U 3a npuaoGKBaHe Ha HayyHaTa
CTCMEH ,,NOKTOp Ha Haykute“. [lombJHEHAaTa CNpaBKa [OKA3Ba, uye ¢ NpeJCTaBeHUTe
ny6nukaunn B rpyna I ce MOKpHBAaT HeoGXOMMMUTe TOYKH, 3aJI0)KEHH B HALMOHAIHHTE
M3NCKBAHHA 32 Hay4yHaTa CTeleH ,,JOKTOp Ha HayKUTEe® — 56.66 T. OT pedepupaHu B CBETOBHU
6a3u nauuu myGaukauuu (['7-1 no ['7-4) u 86.68 1. ot peuensupanu (I'8-1 mo I'8-8), T.e. 06uI0O
143.44 1. npu neobxomumu 100 T. ABTOPBT € MPEACTaBUJ, CHINACHO AOMbIHHTEIHUTE
usnckeanus Ha CCA, u 5 ny6mukauuu (-1 go T -5), CBBP3aHH C AMCEPTALMOHHMUS TPYA, KOUTO
Ca OTneHaTaHW B CIMCAHWS HHIEKCHPAHH B CBETOBHOM3BECTHH 6a3u JNaHHHW, HO He ca
H3N0JI3BaHH 3a opmupaHe Ha Toukute B rpyna I (I'7 u I'8) u umar obwa cyma 24.92 .

Ilpencrasennre Hayunu Tpynose OTpassBaT NPOBEACHOTO M3C/IE/BaHE, 10KA3aTE/CTBO
33 KOETO € M (baKTa, 4e e[Ha YacT OT pe3y.TaTuTe OT HayYHUTE MPOYYBAHMS, CBBP3AHHU C
AHCEPTALMOHHMA TPY., Ca CTAHANH JOCTOSHHE CpeJl HAy4HUTE CpeaM y Hac M 4yxOuHa.
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Hanuyen e cnuchk ¢ uMTHpaHusTa Mo Temarta — MpencTaBeHH ca o6wo 20 LUMTUPaHUsA, OT
kouto 9 6p. B Scopus w/unu Web of Science, a ocrananute 11 Op. — B Hepedepupanu
CNMCaHKs C HAYYHO PELEH3UpPaHe, C KOETO C€ HAAXBBPJAT HEOOXOAUMMUTE MUHUMaHKU 100 T.
kato ce Qopmupar o6mo 112 1. CrnpaBkara nokaspa, ye a-p H. BenueBa uma no gaHHu ot
Scopus h-index 3.
IX. Kputu4nn GeexKku, BbIPOCH H NPENOPbKH KbM KAaHIHIATA

K®BM npencTaBeHuaT qucepTauioHeH TPyl HAMaM ChLIECTBEHH GENeKKH U MPEnopbKH,
TbH KaTO HaNpaBeHWTE MPEOXKEHHS 3a NMPOMEHU NPH MPEABAPUTENHOTO pasriexkaaHe ca
B3CTH TOJ BHUMAHME OT A-p BhideBa. iMaM Genexku OT TEXHHYECKM XapaKTep, KOHTO Ce
OTHacAT o cnenHoro: Habmonasa ce pasMuHaBaHe B noapen6aTta Ha TaGnuuure, HarpuMep
Tabn. 67 e oTpaseHa npeau Tabn. 64, Tabn. 71 npemu tabn. 68, Tabn. 75 npeau tabn. 72 u ap.
IIpyu uscneaBaHnTE BOAM MO OTHOLICHME HA M3BOPUTE B TEKCTA CE Cpelua pa3jM4yeH HayMH Ha
onucaHue, Hanpumep 3a obnact XackoBo Ha cTp. 40 MBPBUTE TP H3BOPA Ca MOCOYEHH KATO
TepMaJIeH MUHEPAJIEH, a Ha CTP. 151 u Tab. 54 camo MbPBHS U3BOP € TEPMANIEH MUHEpAIEH; 3a
obnact Crapa 3aropa Ha cTp. 45 € IOCOYEH TepMalieH MUHepaieH u3BOp coHpax Ne C3-8
IlaBen Gans, a Ha cTp. 165 chums e TepManeH eyebeH U3BOp; 3a 001. Byprac Ha ctp. 65 —
xuneprepmaeH sieyebeH ussop c. llluaposo, a Ha ctp. 186 e TepmaneH neyeben U3BOp; NpH
obnact Codus — ctp. 114 u crp. 217, crotBeTHO TepmaneH nedeGen KEU »Copus-Lentsp* u
XHrnepTepMalien u3Bop, 3a obnact Jloseuw — ctp. 119 u c1p. 221, CHLOTBETHO XHMMOTEpMaeH
conpax Ne L-2 1llunkoBo u usorepmaien. Cpeuia ce pasMUHaBaHe B TEKCTa Ha Pesynrature u
B HaNpaBCHWTEC W3BOAM MO OTHOIICHHE HA (PU3MKOXMMMYHMTE IMOKA3aTeH, Hamp. 3a OO
Byprac Ha ctp. 66 uma 2 M3BOpa OTroBapsLIM MO GU3MKOXMMHMYHH MOKa3areu, 3a 06,1. BapHa
Ha cTp. 71 ChIIO 2 U3BOpa OTroBapAT, 3a 061. Codus Ha cTp. 115 oTHOBO 2 M3BOpa OTrOBapT,
A0KaToO 3a Te3u 006J1aCTH B U3BOAMTE Ha cTp. 280-281 e mocoveHo, 4e no 1 M3BOp OTrOBapAT.

3AKJIIOYEHUE

Bb3 0CHOBa Ha MpHJIOKEHHTE, OT AOKTOPAHTKATa, Pa3fIMYHH METOAW HA M3C/EABaHE,
NpaBH/IHO HM3BEJCHUTE EKCTIEPUMEHTH, HAnpaBeHWTe OGOGIIEHMS M HW3BOAM CYMTAM, uYe
TNIPEACTABCHUAT QUCEPTALMOHEH TPYA OTroBaps Ha usucksanusTa Ha 3PACPB u IlpaBunnunka
3a yCJIIOBHATa W peja 3a NpuAoOMBaHE Ha HAay4YHHM CTENEHH M 3a 3aeMaHe Ha aKaJeMHUYHH
arexHocTH B CCA, KOETO MM JaBa OCHOBaHME Ja IO OLUEHs moJoxkuTenno. CripaBkara 3a
M3NBIHCHUE HA MUHUMA/HUTE HAUMOHAIHM M3UCKBaHMs 3a Npuchxkaane Ha HC ,jokTop Ha
HaykuTe” B 06sacT 5. TexHHuecku HayKy MoKa3sa, 4e KaHauaaTa MOKpHBa HeoGXoaumuTe 50
T. OT rpyna A, cebp3an ¢ OHC ,,n0kTop®, a oT nyGankauuoHHa aeiHocT — 17 my6iukamuy B
rpyna nokasaren I, aBropa ¢popmupa o6ma cyma 168.26 T.

BB3 OCHOBa Ha ropeMs3NoXKeHOTO MpejsiaraM ja ce NMPUCHAM Ha a-p Hensnka Hawesa
Bobiuesa Hay4yHaTa CTENeH ,JJOKTOp Ha HaykuTe” B OGNAcT Ha BHcIIE O0Opa3OBaHHe 5.
Texnnyecku wayku, mpodecHoHaNHO HampapneHue 5.12 XpaHUTETHH TEXHOJIOTMH, HAy4yHa
CreuuanHocT ,TexHonorus Ha GHOJOrMYHO AaKTUBHHTE BEIIECTBA (BKJI. ©H3MMH, XODMOHH,
OenTeunHm).
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REVIEW

on a dissertation work for obtaining the scientific degree “Doctor of Sciences” in the
field of higher education 5. Technical sciences, professional area 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
characteristics of mineral, mountain and spring waters from Bulgaria, and biological properties
of identified microorganisms”, developed by Nedyalka Naneva Valcheva, PhD

Member of the scientific_jury: Prof. Gyurga Stefanova Mihaylova, DSc, Trakia
University - Stara Zagora (retired), 5. Technical sciences, 5.12 Food technologies, scientific
specialty: Technology of milk and dairy products, appointed as a member of the scientific jury
by order Ne RD-05-43/ 27.03.2023 by the Chairman of the AA - Sofia

I. Brief presentation of the doctoral student

Nedyalka Naneva Valcheva, PhD was born in 1966 in the village of Yabalkovo, region
Haskovo. In 1990, she completed higher education at the University of Food Technology —
Plovdiv, Master's educational and qualification ‘degree in the specialty “Technology of
vegetable, food and taste products”, engineer-technologist qualification. In 2015, she defended
a dissertation at the Faculty of Technology of UFT - Plovdiv for the educational and scientific
degree “doctor” on the topic: “Microflora of medicinal and spring waters in Haskovo and Stara
Zagora regions” in the field of higher education 4. Natural sciences, mathematics and
informatics, professional field 4.3 Biological Sciences (Microbiology).

During the period 1990-2016, eng. Valcheva worked as a teacher at the Professional
High School of Chemical and Food Technologies, “Prof. Asen Zlatarov” - Dimitrovgrad. In
2016, she started working as an expert at the Faculty of Agriculture of Trakia University -
Stara Zagora, where she works until now.

The competencies that Nedyalka Valcheva, master's degree indicates in her
autobiographical reference are: excellent command of the Russian language and good English,
skills for working with specific equipment (microscopes, autoclaves, spectrophotometers,
bioreactors, membrane filtration systems, etc.), computer skills, and ability to work in a team,
communication and good organizational qualities. Courses and post-graduate training of
different duration have been held in: basic and specific computer skills; contemporary
theoretical and technological problems of chemistry education; pedagogy and psychology of
microbiology education. From the presented materials, it can be seen that during her
professional development she has gone through various stages of preparation, during which she
acquired theoretical knowledge and practical skills in the areas of her professional activity.

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

The presented dissertation consists of 345 pages, including 124 tables, 8 figures and
187 photographs. According to the accepted standards, it is structured correctly in terms of the
main sections necessary for a dissertation work and in terms of form it meets the requirements
for this type of scientific work. The dissertation includes the following chapters: introduction,
literature review, aim and tasks, materials and methods, results and discussion, conclusions,
literature sources, contributions and publications in connection with the dissertation, which is
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in accordance with the specific requirements of the AA. Complying with the regulatory
requirements and Art. 63 of RDASAA, the dissertation work of Valcheva, PhD was prepared
independently and does not repeat the content of the work presented by the author for the
acquisition of the educational and scientific degree “doctor”, it contains a theoretical summary
and a solution to a scientific-applied problem related to the quality of water from natural water
sources and its application for various purposes in the household and production spheres.

The literature review is balanced, contains the main aspects of the subject and is
presented in 4 sections, systematized on 25 pages. The first of them is Water - an environment
for the development of life on earth; the second — Spring and mineral waters in Bulgaria and
microorganisms; the next — Modern methods of identification of microorganisms and the last —
Properties of microorganisms. The analysis of the literature makes it possible to highlight
objective prerequisites for conducting the planned research.

The purpose corresponds to the title, it is short and clearly defined. There are 3 main
tasks for its realization, such as tasks 1 and 3 having 3 subtasks each. For performance of the
tasks set a wide range of appropriate research methods was used. The realization of the set goal
| is accompanied by: analysis of water from various sources (physicochemical and
microbiological studies); water treatment with metal ions, electromagnetic waves and zeolite;
study of the influence of plant extracts (common duckweed, rose oil and silivrea flower) on
water quality; isolation and identification of microorganisms; study of the isolated strains in
terms of enzymatic and antimicrobial activity, and the adhesive ability to human epithelial
cells.

The abstract is structured on 47 pages and reflects the main results of the dissertation
work, illustrated by 18 tables, 4 figures and 14 photographs, with the number in parentheses to
which they correspond in the dissertation.

III. Relevance of the problem

The presented dissertation contains complex studies with a wide range of investigated
indicators affecting the quality of waters of different origins. The scientific development is
directed, on one side, to the physicochemical and microbiological characteristics of waters
from various water sources and regions of Bulgaria, and on the other, to the study of biological
properties of microorganisms identified from the investigated waters. The formulated goal is
dictated by an extremely important issue — the essential role of water for the vital activity of
living organisms and the provision of good quality water for people's needs.

In our country, the legal regulations for water are related to the monitoring of the
quality of water used for drinking and household purposes, of water for bathing and of mineral
water used for treatment, prevention, drinking and domestic purposes, bottling, hygiene
purposes, sports and recreation, regulated with relevant regulations. Practice shows that not all
mineral and spring waters on the territory of the country are subject to the necessary control.
On the other side, a number of scientific studies show the presence not only of valuable micro
and macro elements and biologically active substances in the waters, but also of
microorganisms with beneficial properties. This defines the topic like contemporary and
relevant, with scientific and applied importance. Considering the importance of water in human
life, the present development acquires even greater importance, and the isolation of
microorganisms, their identification and characterization is a prerequisite for their application
in-a number of spheres. I believe that the dissertation has scientific and theoretical value,
providing information and opportunities for future research.
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IV. Literary awareness and theoretical preparation of the candidate

In the literature list are included 548 literary sources (scientific publications, books and
textbooks, regulatory documents, patents, etc.), of which 13 are in Cyrillic, covering the period
1983-2022, and about 50% of the titles are after 2010, and Valcheva, PhD is the author/co-
author of 4 of them (including a dissertation for ESD “doctor”). Most literature sources are in
the field of the subject and in relation to the research, and are a prerequisite for obtaining
original results. The necessary awareness of the developed tasks was achieved, followed by the
necessary analyses. The presented literature review shows that the author of the dissertation is
competent on the subject and knows the state of the problem, which made it possible to clearly
formulate the tasks and search for an answer to the working hypothesis. The large number of
| literary sources is a good certificate for literary awareness and theoretical training of Valcheva,

PhD.

[ find it positive that the review ends with a summary, where it is emphasized in a
summary what has been done and what remains to be done with a view to obtaining new data
and realizing the purpose of the research. It makes an impression that the summary of the
literature review focuses mainly on the food industry and the place of water in people's lives,
which coincides with the professional direction of the current dissertation work.

V. Methodical approach

One of the most important sections for scientific developments, which provide
information on the experimental set-up and how well it has been carried out - Materials and
methods, is structured on 10 pages. From what is described in the section, one gets a real idea
of the significant amount of scientific research work that has been carried out. It is indicated
that the experimental work was carried out in scientific research laboratories of the Faculty of
Agriculture at Trakia University - St. Zagora; RHI - Haskovo and EL BI Bulgarikum - Sofia.
In Materials, it is indicated that mineral, mountain and spring waters (a total of 90 water
sources) from 11 regions in the country (Haskovo, Stara Zagora, Sliven, Yambol, Plovdiv,
Pazardzhik, Burgaw, Varna, Sofia, Lovech and Blagoevgrad) were studied during the period
2015-2021. Brief information on the microorganisms, nutritional environments and reagents
used is presented. Since the topic is interdisciplinary, a large set of classic and contemporary
methods of assessment and analysis were used - physicochemical, biochemical,
microbiological, genetic, mass spectroscopic, statistical methods for processing data from the
laboratory tests performed. The procedures for isolation, identification and investigation of the
properties of microorganisms are presented. The chosen methodology corresponds to the
complex character of the research, appropriate classical and modern methods of analysis are
used, which are well described and consistent with the objectives of the study.

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

The questions discussed are presented in' the necessary sequence and are logically

| related to the tasks set for implementation. The obtained results are summarized in tabular
form, in figures or with photographic material, well illustrated and easy to understand, the data
are processed statistically. The section Results and discussion occupies a very large share in the
structure of the dissertation - it is presented on 240 pages, which is almost 70% of the total
volume of the dissertation, and is a proof of the enormous amount of experimental work
performed. All subsections end with a summary in the form of conclusions, which makes a
very good impression. ,

The results and their discussion are presented in 3 sections that correspond to the tasks
set for implementation, and in the individual subsections there is a wealth of information from




data on the described 91 water sources, of which 43 are thermal springs, 30 hypothermal, 10
hyperthermal, 4 isothermal and 4 subthermal. From the material presented in the first section, it
can be seen that an analysis of waters from mineral and medicinal springs was carried out - 20
physicochemical and 7 microbiological indicators were determined. Data on chemical
indicators for water sources for drinking water controlled by RHI are also indicated. As a result
of the research carried out, it was established that according to physicochemical indicators, the
waters from 26 water sources meet all the controlled parameters of the regulatory requirements,
and according to microbiological indicators, from 17 water sources they do not. Results of
water treatment with metal ions, electromagnetic waves and zeolite are presented.
Microbiological analysis of water treated with metal ions of silver, copper, zinc and silicon in
different combinations was carried out. The change in some physical and chemical parameters
during the purification of drinking and rainwater with the EVOdrop system was investigated.
The influence of electromagnetic waves on the development of microorganisms is presented. In
these studies, it has been shown that metal ions, electromagnetic waves, EVOdrop technology
or zeolite can be used to treat bacteria-contaminated drinking water. The influence of plant
extracts (common duckweed, rose oil and silivrea flower) on water quality was investigated -
the antimicrobial activity of an extract (with ethanol and methanol) of water common
duckweed (L. minuta Kunth.), the effect of a 1% solution of rose oil in deionized water and the
distribution of water molecules in a 1% solution of silivrea flower extract in EVOdrop-filtered
hydrogen-saturated water.

In the next section, Isolation and identification of microorganisms, a colonial and
morphological characterization of the strains isolated from the waters of the study areas was
performed. The growth of the strains in a liquid nutrient medium was monitored for 24-48 h at
temperatures of 3-50 °C. The species affiliation of the strains isolated from the waters in the
studied areas was determined. For the region of Haskovo, the assimilation of carbon sources by
the strains isolated from the waters is also shown, as is a comparison of the sequences of the
16S rRNA genes of the two strains. The species distribution of the identified microorganisms
by region is shown, and the most common strains by region are indicated. The comparative
analysis of the aggregated data by area shows that 88 strains were isolated from 71 water
sources.

In the last section, a study of the isolated strains was performed in terms of enzymatic
and antimicrobial activity, and the adhesive ability to human epithelial cells. It has been shown
that the majority of the isolated strains of microorganisms exhibit pronounced amylolytic,
proteolytic and lipolytic activity, and 7 strains have the highest activity. Regarding the
antimicrobial activity, the results of only those with the most pronounced inhibitory action
against pathogenic microorganisms are presented. The obtained results showed a high
antimicrobial activity of the Bacillus strains against the used molds of the genus Penicillium,
Aspergillus, Fusarium and Mucor. To study the adhesive ability of microorganisms on the
human carcinoma epithelial cell line HT-29, 12 bacteria from the genus Bacillus and the genus
Geobacillus were selected. Data on immunomodulatory properties of the studied strains are
presented.

As a result of the conducted research, 3 main conclusions have been made, the Ist and
3rd with sub-conclusions.

~ VIL. Contributions of the dissertation

The dissertation work of Valcheva, PhD has the character of an original scientific and
applied development, with which the knowledge about the influence of the physicochemical
parameters and the presence of microorganisms on the quality characteristics of spring water is



improved and the knowledge about the composition and properties of water is improved and
the isolation and identification of strains of microorganisms from it with biological properties
useful for human health. A significant part of the results is related to obtaining knowledge in
the study of new strains of microorganisms present in spring waters. The author has compiled a
reference with 6 contributions, the first of which is with 4 sub-contributions, characterized by
scientific, scientific-applied and applied meaning, which I accept by systematizing them in the
following way:

Scientific contributions

A complex physicochemical and microbiological study of spring waters from 91 water
sources from 11 regions of Bulgaria was carried out - Haskovo (4 pcs.), Stara Zagora (16 pcs.),
Yambol (3 pcs.), Sliven (5 pes.), Burgas ( 6 pes.), Varna (5 pes.), Plovdiv (30 pes.), Pazardzhik
(13 pes.), Sofia (4 pes.), Lovech (3 pes.) and Blagoevgrad (2 pes.), where it was obtained
database of physicochemical and microbiological indicators of the studied waters.

As a result of a molecular genetic study, 21 strains of microorganisms were isolated and
identified from the studied spring waters, which were assigned to 8 genera.

Scientific and applied contributions

The enzymatic activity of the isolated strains of microorganisms was monitored, where
it was found that 7 strains were characterized by high amylolytic, proteolytic and lipolytic
activity, which enables their application in biotechnological production.

A high antimicrobial activity of strains of the Bacillus genus against mold fungi has
been established, which creates prerequisites for their use in crop production.

Tests were conducted regarding the adhesiveness of the investigated strains to human
epithelial cells, in which strains with moderate, moderately weak and weak adhesive activity to
human cells were singled out, with the potential for their use as probiotics.

A selection of bacteria strains with anti-inflammatory immunomodulatory effect and
probiotic potential was carried out.

Applied contributions

It was established that according to the analyzed physicochemical indicators, the
investigated waters from 26 water sources in 8 regions, respectively in Stara Zagora (9 spring
water), Sliven (2 pcs.), Yambol (2 pes.), Burgas (2 pes.), Varna (2 pes.), Plovdiv (3 pes.),
Pazardzhik (4 pes.) and Sofia (2 pcs.), comply with the regulations on the quality of water for
drinking purposes, and in 3 districts (Haskovo, Lovech and Blagoevgrad) the tested waters do
not meet the requirements.

As a result of the microbiological analysis, it was shown that the waters from 17
sources located in the Stara Zagora region (7 spring water), Sliven (1 pc.), Yambol (1 pc.),
Burgas (1 pe.), Varna (1 pc.), Plovdiv (2 pes.), Pazardzhik (3 pcs.) and Blagoevgrad (1 pc.), do
not meet the regulatory framework for the quality of water intended for drinking purposes by
all microbiological indicators examined.

The influence of metal ions in different combinations, electromagnetic waves and
zeolite in the treatment of waters with an increased content of microorganisms was studied, in
which it was found that metal ions, electromagnetic waves, the EVOdrop technology or zeolite
can be used in the purification of drinking water contaminated with bacteria.

The relationship between extracts of common duckweed (Lemna minuta L.), rose oil
(Rosa damascena Mill.) and silivrea flower (Haberlea rhodopensis Friv.) and water quality
was established, showing the beneficial effect of their biologically active substances on
indicators of drinking water.



Scientific contributions are related to the enrichment of science with new knowledge,
and scientific-applied ones - to the selection of strains with pronounced enzymatic and
antimicrobial activity, and immunomodulatory properties. The volume of data obtained can be
used for future research related to the assessment of spring water in terms of human health.

VIIIL Publication activity and quality assessment of scientific publications

In connection with the dissertation work, 17 scientific publications are presented, 9 of
which are referenced in journals and indexed in world-famous databases with scientific
information (Scopus and Web of Science), and 5 of the publications are in databases with Q
(Q1, Q3 and Q4). The remaining 8 publications are in peer-reviewed journals or edited
collective volumes. In 2 publications the author is the only one, in 5 pcs. is the first author, in 5
pcs. - second and in the remaining 5 pcs. — next. The presented publications were printed in the
period 2018-2022. One publication (D-5) is in print, but the same is available online. All
scientific works are published in English in specialized publications, which confirm the
topicality and importance of the topic. The range of scientific publications is wide: Uttar
Pradesh Journal of Zoology (4 pcs.), Plant Science Today (2 pcs.), Journal of Advances in
Microbiology (2 pcs.), and 1 piece each in: Plants, Journal of the Turkish Chemical Society,
Fresenius Environmental Bulletin, Journal of Medicine, Physiology and Biophysics, European
Journal of Medicine, Journal of Advances in Microbiology, Chemical Science International
Journal, Journal of Materials Science Research and Reviews and International Journal of
Pathogen Research.

The presented by Valcheva, PhD fully covers and exceeds the minimum national
requirements according to the LDASRB and the Regulations for its implementation, as well as
the Regulations of the AA for the development of the academic staff for the acquisition of the
scientific degree “doctor of sciences”. The completed report shows that the publications
presented in group D cover the necessary points set in the national requirements for the
scientific degree “doctor of sciences” - 56.66 points from publications referenced in worldwide
databases (D7-1 to D7-4) and 86.68 points of peer-reviewed (D8-1 to D8-8), i.e. a total of
143.44 points out of the required 100 points. The author has submitted, according to the
additional requirements of the AA, 5 publications (D-1 to D-5) related to the dissertation work,
which were printed in journals indexed in world-renowned databases, but not were used to
form the points in group D (D7 and D8) and have a total amount of 24.92 points.

The presented scientific works reflect the conducted research, evidence of which is also
the fact that the results of the scientific studies related to the dissertation work have become
known among the scientific communities in our country and abroad. A list of citations on the
subject is available - a total of 20 citations are presented, of which 9 pcs. in Scopus and/or Web
of Science, and the remaining 11 pcs. - in non-refereed journals with scientific review, which
exceeds the required minimum 100 points, forming a total of 112 points. The reference shows
that N. Valcheva, PhD has according to data from Scopus h-index 3.

IX. Critical remarks, questions and recommendations to the candidate

[ have no significant notes and recommendations for the presented dissertation work,
since the proposed changes during the preliminary examination were taken into consideration
by Valcheva, PhD. I have notes of a technical character, which refer to the following: There is
a discrepancy in the arrangement of the tables, for example table 67 is reflected before table 64,
table 71 before table 68, table 75 before table 72 and others. Regarding the studied waters, in
relation to the springs, a different way of description is found in the text, for example, for
Haskovo region on page 40 the first three springs waters are indicated as thermal mineral, and
on page 151 and table 54 only the first spring waters is thermal mineral; for the Stara Zagora
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region on page 45 is a thermal mineral spring waters borehole No. Sz-8 Pavel Banya, and on
page 165 is a thermal healing spring waters; for the region Burgas on page 65 is a hyperthermal
healing spring in the village of Shivarovo, and on page 186 is a thermal healing spring waters;
for the Sofia region - p. 114 and P- 217, respectively thermal healing KEI “Sofia-Center” and
hyperthermal spring, for the Lovech region - p. 119 and p. 221, respectively hypothermal
borehole No. L-2 Shipkovo and isothermal. There is a discrepancy in the text of the Results
and in the conclusions made regarding the physicochemical indicators, for example for the
region Burgas, on page 66, has 2 water sources corresponding to physicochemical indicators,
for the region Varna on page 71 also 2 water sources are responsible for the region Sofia on
page 115 again 2 water sources are responsible, while for these areas in the conclusions on
pages 280-281 it is stated that 1 water source each corresponds.

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 meets the requirements of the LDASRB and the Regulations for the terms and
conditions for acquiring scientific degrees and for holding academic positions in AA, which
gives me reason to evaluate it positively. The reference for the implementation of the
minimum national requirements for awarding the SD “doctor of science” in the field 5.
Technical sciences shows that the candidate covers the necessary 50 points from group A,
related to the educational and scientific degree “doctor”, and from publication activity - 17
publications in group of indicators D, the author forms a total amount of 168.26 points.

Based on the above, I propose to award Nedyalka Naneva Valcheva, PhD the scientific
degree “doctor of sciences™ in the field of higher education 5. Technical sciences, professional
field 5.12 Food technologies, scientific specialty “Technology of biologically active substances
(incl. enzymes, hormones, proteins)”.
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