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Axmyannoem ng npobnema. Jlucepranmonnmst TPYX H3ClenBa aHTUMHKPOOHHTE
CBOHMCTBAa Ha Hskou CTEPHIHO-MACNEHH KynTypn /KOpHaH}IB;':, Gocunek, puran, JaBaHAya,
MalllepKa, JDKOMKeH/, pacTHTe Y dpakuny u Texnomoruu 39 UPHTOTBSIHE Ha €KCTPaKTH OT
TIX, 32 Gopba ¢ onpenenenn narorem.  Twpcenero 1 #B3MOXHOCTH 3a Gopba c

OakTepuannuTe HH}eKuuK 1o Xopa u ’KHBOTHH 4pe3 110-0e30macHu u NPHPOAOCHOOPa3HH

OPraHH3Ma, OHHIKEH HMYHHTeT. .. Toect, nanoxurenno e TbPCCHETO Ha HOBHM JIeKapCTBEHH
cpencrea ¢ TIPOTHBOBB3NMANTHTENHO, AHTHOKCHIAHTHO W auTubakTepHanHo neiicTpue 3a
JICYCHHE U NMPODUIAKTHKA Ha HH(EKITHO3HY U BL3mantnTemHy a~JonsBanns. TepanesTHunara
CTOMHOCT Ha MHoro PacTeHHs, H3NOI3BaHH B HapOAHA™ MenWLMHA, e pmokasama o
XUIIAN0NETHATA MM ynoTpeGa u ¢ PE3YNTaTH OT mpenKmumm'.if i KIIHHHYHHA H3CleBaHHUS.
MHec Bee ome Gunkosute TPENapaTy He MoraT 1a 3aMeHAT HalrLHo TepanusiTa ¢ rekapcraa

OT CHHTETHYEH NPOHM3X0J, HO HamHpar edextusna ynorpeba 5 Tleuennero. Hanoxurenmo e
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TAXHOTO aHTHMHKPOGHO ACHCTBHE, bH3MKOXUMHYHHY 1 XID:-VIUHS MM CBCTaB, pasmuammpTe

TEXHUKH Ha H3BJIHYaHe Ha (i)HBHO.TIOFH'-IHO AKTHBHITE Bemeerro, o 3argo Npoy4YBaHHUsTA B

Tasu obnacr ca Bce II0-aKTyanHu.

YCTaHOBSIBaHETO Ha AHTHOAKTEpHANHNTE  CcBOjicTRa Ha II9KOM  pacTuTenHH BHJIOBE,
PaCTHTeNHH (pakuun i TCXHOJIOTHH 3a H3TOTBsIHe Ha CKCTPAKTHBHY pa3stBopu, 3a Oopba ¢
KOHKPETHH natorenn. Ot Taka TI0CTaBeHaTa nen mpomstauar g OCHOBHHTE 3amaun, KouTo

TPETHpa UCepTanHOHHUST TPYX, a UMeHHO:

- IlpoBexnane na KOMIUICKCEH omuT ¢ oTrexmane” Ha WecT pacTuTenHn Buma
(xopuanzsp, Gocunex, puram, JlaBaHzyna, Mamepka, JUKOIDKEH) NPH pasiuymy
YCIIOBHS KaTo CypOBHHHA OCHOBA Ha TO-HATATLINHKTE U3CeABAHKS,

- PaspaGorsane na METONUYECKH H NpaKTHyecky CIocobn 3a nomyyasanero Ha
CKCTPaKTHBHH pa3sTBOpH oT Pa3/IHYHUTE BapuaHTH Ha PacTuTeNHuTe BHjOBE,
$paknun u TexHOMOrUY Ha H3BJIHYaHe.

= HpOBe)K)_'[aHe Ha TIOYBeHH ArPOXHUMHUYHH aHallu3u u onpenensae CbOTBETHO Ha

Ha OHoreHHocrtra ua PacTHTENHHTEe w3BNemm o OCHOBHHTE  rpymu
MHKpPOOpraHu3mu: Hecnopoobpasysamu g Cropoo6bpa3sypany Gaxrtepun,
AKTHHOMMIICTH, ILIECEHHH I'bOH,

- Onpenensue Ha aHTUMHKPOOHAaTa aKTHBHOCT g BCHYKH eKCIlepHMEHTaTHO
TIOJy4€HH Pa3TBOPH KbM IleT BHya [IATOTeHHH MHKPGOpPraHu3My.,

- Cratuctuyecku anamms Ha BITUSHUETO HA CYPOBHE:ITS 1 TEXHONOTHYHH (akTopn

BEPXY aHTHMHKpOGHaHaTa aKTHBHOCT Ha CKCTPaKTHTe, NONy4eHH NpH pasinunm
YCTIOBHS.

IocrasenuTe 331391 HambJIHO CBOTBETCTBYBAT Ha o0mara men ga JUCEPTAIHOHHUS

Tpya. HWsnonzeanara METONOJIOTHS B eKchepHMeHTHTE e NpaBHIIHA U cBOGpasena c
TIOCTaBeHHUTE 3aqauy.

IIpeznedvm iia umepamypama noxassa noGpara OCBCIOMEHOCT Ha AOKTOpaHTa 1o
npobneMure, 3acernaru s AHCEPTALUHOHHUS My TPy, Hutupazsu ca 141 H3TOYHHKA, OT KOHTO
37 na kupuuna, a OCTaHANHTEe Ha JIATHHWIA, BCHYKH Te CBL)3aHHU C npoGiiema, TPETHpPaH B
AuCepTaunsTa. Buumarenno e NPOYHYCH XHMHYHHUS CHCTaB Ha PacTHTENHUTEe u3BNEHM W

(bHTOXHMH'—IHHS{ CBCTaB Ha H3CJICABaHHUTE pacTuTennu BHIOOBE — pHrax Mamepka, KOpHaH,II’bp,




u3Brenn. Tosa 1o romsma cremen TToKa3Ba 100po mo3Hanue Ha CLCTOSIHHETO Ha pobnema u
BH3MOXHOCTHTE 3a TBopyecTBo TIpH pewasaneTo My. [Tpremanm THTEPaTypPHHUAT Nperien Kato
3anbn004YeH u usuepnarenen. Taka ua Gasata ma obumpna TYXKIECTpaHHA M Hama
JIATepaTypa no BLIIpoca cTaBa BB3MOXHA NpeneHKata kou acrexty Ha npobiema Tpsb6ea na
OBnar akuenr B HAaCTOSIIOTO u3cnenBane, na ce 060CHOBE 1IenTa M 113 ce ONpEeNEeNAT 3ajaunTe
My.

dKTHBHOCT, U HE Ha IIOCIEHO MSCTO - YMElla cTaTucTHuecka o6paboTka Ha MOJIy4eHHTe
pesynratd. Paspenst ,Marepuan u MeTonu" naBa peanHa mpexcrasa 3a U3BBpIIEHATA
MaiabHa HayYHOH3ClIenoBATeNCKa pabora. Ilpoyusanmsra ca H3BBPIIEHH METOAWYHO

IIPaBHIJIHO, Ha CBBPEMZHHO Hay4YHO HHRO, C D0CTaTBYHO CKCOEepHMEHTAIICH MarTepHa.

Obexm na uscnedsanemo e OLCHKATa Ha aHTHOAKTEPHATHATE CBOIiCTRA Ha eKCTpaKTH
OT 6 OWwikH, momyyenu TNIPH Pa3IMYHH YCIIOBHSA, C e HM3ION3BAHETO MM KaTo Obiemm
nobaBku 3a 06e33apasspane Ha komnoct. Tosa onpenens u CTPYKTyparta Ha QUCEPTalHOHHHUS
Tpyn.

B mwpBara wacr /rmasa/ e TIPOYYEH XUMHUYHHAT CHCTAB HA PaCTHTENIHHTE H3BJiENH,
QHTOXHMHYHMAT cheTaB Ha H3CJIC/IBAHUTE DPACTHTENHH BHIOBE, ONHcaHa € cpenara Ha
OTrIexnane xaro paxtop 3a HaTpynBane Ha GHOAKTHBHH BemecTga. Hanpagen e o6croen
OIHMC HA TEXHUKHTE W allapaTHTE, H3MOI3BAHK 33 M3BNHYAHC 1A PACTHTCIIHH H3BJIEIH. Tyk e
[IOCOYEHA M OCHOBHATA e Ha AMCEPTAlHOHHKS TPYX — 14 AHAJI3Apa aHTHMHKPOOHaTa
AKTHBHOCT Cpemly MAaTOreHHH MHKPOOPraHH3MH Ha pa3iHyHK BapHaHTH pacTHTENHH
CKCTPAaKTH OT 6-Te GHIKH, OTINEKIany B PA3IIHYHH Ky/NTHBALMOHHM CLOPBKEHHS, U 1a ce

YCTaHOBH BIHSAHHCTO HAa YCloBHATA Ha Cpenara BBPXY d)HTOXHMH‘IHHH CBCTaB Ha U3BJICLUTE.



U36pospar ce u KOHKpPETHHTE 3a/1auu 3a mocTurane Ha Tasu uen. Excriepamentsr e NpoBesieH
B OpaHXepusTa na yue6Ho-onmuTHOTO fo;1e Ha katenpa ,,PacrenuensrcTpo” KsM TY-Bapua u
B JI3U — Tenepan Towepo, 3anoxen e g 2 TOBTOpeHUst mpe3 2022 u 2023 T., JaHHHTE ca
OCPeNHEHH 3a IBeTe rogupm. Mertomute ua pagora BKJIFOYBAT METOIMKA 33 NOly4aBaHe Ha
CKCTPaKTHBHHUTE pa3TBOpH B PasliHA BapuaHTH, MeTony 33 IIOYBEH arpoxumMuyen a”ajm3,

METOOH 3a onpenensie Ha 6HOF€HHOCT— IIOYBEHA H Ha PacTuTeHHTE H3BJIEIIH, METoOH 3a

3a onpenensue Ha IH-ITHMHKpOﬁH&Ta AKTHBHOCT.

BiB BTOpara Iri1aBa ce TNIpHBeXxOaT pe3ynrature oT aI‘pOXIIMHT-IHHTe,
MHKpOﬁHOIIOTH‘IHHTC H C€H3HMHH IIOYBEHH AHAJIN3H, OLEHKH Ha MHKpO[bJ'IOpaTa Ha

PacTuTennuTe H3BJIENH U TAXHATA AHTUMHUKpOOHa aKTHBHOCT.

$axTopute, W3MOM3BAHK KaTo CypoBHHHHM H TexHOMOrMuHK OCHOBH Ha pa3sTBopu c

AHTHOAKTEPHANHO meficTBHe cpemy Esherichia coli. Kaxto yu CTaTHCTUYeCKa 06paboTka Ha

CKCTpakTuTe ca (opmymupanu H3BOIH M Npenopbku 3a BHEIpABaHEe Ha pesynrature B

naboparopHara u TCXHOJIOTHYHA NPaKTHKA.

IIpunosxenusra TPETHPAT 4acT oT naboparopuute METOZH H cpesicTBa 3a pemagane xa
NOCTaBEHHTE 3a/1ayy.

IloBumasanero na TCOPETHYHNUTE H3CNENBAHNS H IIpaKTHYeCKH OIHTH 3a pa3paGoTka
Ha JI€KapcTBEHH cpexcTBa oOT PacCTHTENeH npomsxox  majarar HeoOXxomumocTTa 323
PaspaboTsane Ha AmcepranmonHms TpyA. B Hero ce npasu omur 3a3 BBBEXKIaHEe Ha pex B

HayvHaTa U NpUITOXKHA KelHOCT ¢ H3II0JI3BAaHETO HAa CHCTEMEH noaxon,
Hayuno-npunoosicnu npunocu 6 oucepmayuonnus mpyo

- Hayuna nosocm AUCEPTALMOHIHS TPYX € o6ILaTa cHeTeMma 1 CTPYKTypHa cxema
33 CPaBHUTEJICH aHAIIA3 Ha BNMAHHETO Ha CYPOBHHHHTE I TEXHONOITMHK (baxTopn
BbpXY anTHGaKkTepHanHus chexr Ha PaCTUTENHHTE M3BIEnH or 6 €TEePHYHO-

MACJICHH KYNTypH, KaTo 106aBKH 3a obe33apassBane Ha Kommocr.



- Paspa6orena e meromuka 3a HamajliBaHe pasMmepa na MonemuTe 3a OIlEHKa Ha
aHTHOAKTEepHATHATA aKTHBIOCT Ha pasTBOpH C pasnHuHa CypoBmHHa H
TeXHONOrHYHa OCHOBA. Upes cpaBHuTeIHA OLCHKA HA KAYECTBOTO Ha KpaiHus
TPONYKT, 13paGOTeH B Tpu pasnuumm kiaca ClIOpen Ha4YMHA Ha OTIVIeXKJaHe Ha
'bPBUYHUS EKCIIEPUMEHTANEH pacTHTeNeH MaTepHan ClIoXHHTe MHOro(aKkTopHu
NpoLeypH ce CBEXIAT 10 MaTbK Opoit Moznenu 3a CKCNIEPIMEHTAIHH TEXHHKH U
NIPOU3BOACTBEHH TEXHOJOTHH 3a MOJTy'IaBaHE Ha KpaeH MPORYKT ¢ Hai-106po
KayecTno.

- Kommnexcuust monen 3a H3CIIC/iBaHe Ha aHTUMHKPOGHHTE CBOWCTBA Ha €TEePHYHO-
MaClICHH KYJITYPH, OTTJIeXKIaHH B PA3IHYHU  KyNTHBalHOHHK CHOPBIKEHHS,
BKJIIOYBAIL yCIIOBHSA 32 OTIIIEKIaHE Ha PAaCTHTEIHATC BUIOBE M ()paKiyK, TeXHHKA
H TEXHOJIOTHS 3a NPHIOTBAHE Ha H3BIICLM M DasTBOPH, METONM 3a MOYBeH
arpOXHMIIMCH aHAJIH3, 32 ONpeeNTHe Ha GHoreHHOCT Ha pacTHTeTHUTE M3BJICIH H
338 aHTHMHKPOOHA aKTHBHOCT, METONHKAaTa K PE3YJITaTHTE OT CTATHCTHYECKHS
dHAM3, TOCTaBsl OCHOBHTE HA EHH CHCTEMEH MIOAXOM 32 pellaBaHe Ha TO3W

CJIOXEH KOMIIIEKC OT 3aga4du.

Hpmoo;cnume npuHocu Ha OHCEPTALTHOHHS Tpya ce CBeXIar na noy4yeHHuTE

KOHKPETHH pe3ynraTu:

- Or arpoxumuunn mouseny AHATM3H Ha 6 pacTHTEnHM Buja, OTIJIEXJaHH B
OPaHXXCPHHHH YCJIOBHS U BHB BETeTAlHOHHA KJIeTKa

- Pesynratu ot m3cnensane na MHKpPO()JIOpaTa Ha pacTHTETHUTe BHJIOBE.

- Konkpernure pesynraru 3a Ka4ecTBOTO Ha KpaiiHus mpoxykt. C BKMOYBaHETO Ha
Hal-7100puTe rpynu or dakTopu e nokasama BL3MOJKHOCTTa 3a CBHIIECTBEHO
HaMaeHHe Ha GPOS H CII0XKHOCTTA Ha MOJE/HTE 32 OLICHKA Ha aHTHOAKTepHaTHATA
aKTHBHOCT Ha €KCTPAKTHTE,

- YcraHoBeHa e AHTHOAKTepHAIHATA AKTHBHOCT cpemy Esherichia coli Ha
H3BJIELUTE OT (pakuun Ha Kopnaumep, Gocunex, puram, JIaBaHAysa, MalepKa 1

JOKOOKEH,

Pesynrature u NPUHOCHTE B JHCEPTALMOHHHS TPYX ca IONYYeHH B Ipolieca Ha
paborara Ha JAHCEPTAHTAa B KOJICKTHR, ExcnepumenTture B €CTECTBEHH H naboparopHu
ycloBus u obpaboTkara Ha IIOJIYYEHUTE NAHHH ca NPOBEOEHH JIMYHO OT JOKTOpaHTa, mox

METOOHYHOTO PEKOBOICTBO Ha HAy4YHHUS My PBKOBOMHTEI,



IIpunoxenure nybauxkayuu ca Haii -Beye KOJICKTHBHH, OTpa3sBalld HAKOHM ITbPBHYHH
PE3YITaTH OT paGoTaTta Ha NOKTOpaHTa ¢ wacT or Gunkute, 0GexT Ha H3cnenpame B

AHCEPTALlHOHHHUA TpyA. C&MOCTOS[TCIIH&TEI HYGHHK&HHQ Ha JIOKTOpaHTa CHINO € H3OaneHa B
aBTOPHTETHO Hay4HO H3JaHue.

Aemopegepamvm e uzpaboten m3nsio CbIIIACHO M3HCKBAHMATA, OTpa3sBa NIPaBHITHO

OCHOBHHTE MOJIOXKEHHUS Ha JHCEPTallHOHHHA TPYyA ¥ HAYYHUTE IIPHHOCH.

Kpumuunume mu 6enexcxu ca mo OTHOLICHHE HA HAKOM TEXHHYECKH IPELIKH
/MpaBomHMC ¥ T.H./, HONYCHATH HEBOMHO NPH HANUCBAaHETO Ha AucepTrauusTa/aBTopedepara.
Pasbupa ce, ToBa mo mHukakeB HaumH He CC OTpa3siBa Ha Ka4eCTBOTO Ha MpPENCTABEHHS
AMCCPTaloneH Tpyn. OT Apyra CTpaHa, PeIHO € HAKBIe Aia IPUCECTBA Genexka oT aBTopa,
Y€ B H3JIOXKEHUATA HAMa ynoTpeGa Ha Al, ome TIOBEYe, Y€ TaKaBa JEKJIapal|s Ce H3UCKBA OT

dBTOPHTE OT MHOT'O MEXIyHAPOIHU H3JAHMUS.

B 3aKJIlOYEHHE CHHTaM, 4e JHCEePTALlHOHHUAT Tpyd € BceoOXBaTHA H 3aBBpIIIEHA

Hay4Ha pa3paboTka, ¢ roasM o6em oT HayIHH 1 Hay4YHO-NIPHJIOXKHH PE3YIITaTH.

Hucepranmonnusr Tpyn OTroBapsi HaITbJIHO HA M3HCKBAHHUATA Ha 3aKOHA 3a pa3BUTHE

Ha aKalEeMHU4YHHS ChCTAB H HpaBHJ'IHPIKa 3a IIPHIIOXKEHHETO MYy.

OuensiBam monoxwurenso paboTara Ha aucepranTa, u NpejuaraM Hay4HOTO JXypH aa
CC TPHCBEAMHH KBM IONOXKHTEIHATA MM OLEHKa M ja npuchau Ha Jlumutsp Hukonaes

Huxkonor o6paszoBarennara u HaydHa CTENEH ,,J0OKTOP” B NpodeCHOHAIHO HamnpasneHue 6.1

»PaCTeHHEBBACTBO”.

10.04.2025 r. Penenzenr:

R TRy

/mpod. n-p F'eopru Knxunnonos /



REVIEW

of a dissertation for the educational and scientific degree "Doctor” in the field of higher
education "Agrarian Sciences and Veterinary Medicine", professional field 6.1 "Plant
Breeding", doctoral program "Plant Breeding" at the Department of "Plant Breeding" at the

Faculty of Mechanical Engineering at the Technical University — Varna

Author of the dissertation: Dimitar Nikolaev Nikolov
Topic of the dissertation: "Investi gation of antimicrobial properties of essential oil crops
grown in different cultivation facilities"

Scientific Supervisor: Assoc. Prof. Dr. Pavlina Naskova

Reviewer: Prof. Dr. Georgi Todorov Kikindonov, Agricultural Institute — Shumen, appointed
as a member of the Scientific Jury by Order No. 105/27.02.2025 of the Rector of the

Technical University — Varna

Relevance of the problem. The dissertation researches the antimicrobial properties
of some essential oil crops /coriander, basil, oregano, lavender, thyme, mint/, plant fractions
and technologies for preparing extracts from them to combat certain pathogens. The search
for opportunities to combat bacterial infections in humans and animals through safer and more
environmentally friendly medicines is an alternative to the development of artificial
antibiotics, which cause side effects such as allergic reactions, toxic effects on the body,
reduced immunity... That is, it is imperative to search for new drugs with anti-inflammatory,
antioxidant and antibacterial effects for the treatment and prevention of infectious and

inflammatory diseases. The therapeutic value of many plants used in folk medicine has been



proven by their millennial use and by the results of preclinical and clinical studies, Today,
herbal preparations still cannot completely replace therapy with drugs of synthetic ori gin, but
they find effective use in treatment. It is imperative to fill the gap in research on the potential
of plant extracts and their antimicrobial activity, their physicochemical and chemical
composition, and the various techniques for extracting physiologically active substances. That
is why research in this area is increasingly relevant. In this sense, the main goal of the
research presented in the dissertation is to establish the antibacterial properties of certain
plant species, plant fractions and technologies for preparing extractive solutions to combat
specific pathogens. From this goal, the main tasks addressed by the dissertation arise, namely:

- Conducting a comprehensive experiment with the cultivation of six plant species
(coriander, basil, oregano, lavender, thyme, mint) under different conditions as a raw material
basis for further research.

- Developing methodological and practical methods for obtaining extractive
solutions from different variants of plant species, fractions and extraction technolo gies.

- Conducting soil agrochemical analyses and determining soil biogenicity and plant
extract biogenicity, respectively. Studying the biogenicity of plant extracts by the main groups
of microorganisms: non-spore-forming and spore-forming bacteria, actinomycetes, mold
fungi.

- Determination of the antimicrobial activity of all experimentally obtained solutions
against five types of pathogenic microorganisms.

- Statistical analysis of the influence of raw material and technological factors on the
antimicrobial activity of extracts obtained under different conditions.

The tasks set fully correspond to the general goal of the dissertation. The

methodology used in the experiments is correct and consistent with the tasks set.



The literature review shows the doctoral student's good awareness of the issues
addressed in his dissertation. 141 sources are cited, of which 37 are in Cyrillic and the rest in
Latin, all of them related to the issue addressed in the dissertation. The chemical composition
of the plant extracts and the phytochemical composition of the studied plant species - oregano,
thyme, coriander, mint, basil and lavender, the growing environment as a factor for the
accumulation of bioactive substances, and the factors influencing the preparation of plant
extracts were carefully studied. A detailed description of the techniques and equipment for
extracting plant extracts has also been made. This largely demonstrates a good knowledge of
the state of the problem and the possibilities for creativity in solving it. I accept the literature
review as thorough and comprehensive. Thus, based on extensive foreign and domestic
literature on the subject, it becomes possible to assess which aspects of the problem should be
emphasized in the present study, to Justify the goal and to define its tasks.

The methodology used to solve each of the tasks in the study has been carefully
selected and to a large extent predetermines their successful implementation.

The primary experiments (growing the studied plant species in different conditions)
were conducted in optimal controlled conditions (greenhouse and vegetation cell). Generally
accepted methods for soil agrochemical analyses were used, for assessing the biogenicity of
soil and plant extracts, for determining the enzymatic activity of the soil, methods for
determining antimicrobial activity, and last but not least - skillful statistical processing of the
obtained results. The Material and Methods section gives a real idea of the large-scale
scientific research work carried out. The studies were carried out methodically correctly, at a
modern scientific level, with sufficient experimental material.

The object of the study is the evaluation of the antibacterial properties of extracts

from 6 herbs, obtained under different conditions, with the aim of using them as future



additives for compost decontamination. This also determines the structure of the dissertation
work.

In the first part /chapter/ the chemical composition of the plant extracts, the
phytochemical composition of the studied plant species is studied, the growing environment is
described as a factor for the accumulation of bioactive substances. A detailed description of
the techniques and apparatus used for the extraction of plant extracts is made. The main goal
of the dissertation is also stated here - to analyze the antimicrobial activity against pathogenic
microorganisms of different variants of plant extracts from the 6 herbs grown in different
cultivation facilities, and to establish the influence of environmental conditions on the
phytochemical composition of the extracts. The specific tasks for achieving this goal are also
listed. The experiment was conducted in the greenhouse of the educational and experimental
field of the Department of Plant Breeding at the Technical University of Varna and at the
DAL, it was planned in 2 repetitions in 2022 and 2023, the data are averaged for both years.
The working methods include a methodology for obtaining extractive solutions in various
versions, methods for soil agrochemical analysis, methods for determining biogenicity - soil
and plant extracts, methods for determining soil enzyme activity /catalase and cellulase
activity/, methods for determining antimicrobial activity.

The second chapter presents the results of agrochemical, microbiological and
enzymatic soil analyses, assessments of the microflora of plant extracts and their
antimicrobial activity.

In the third chapter, a comparative analysis of the influence of raw material and
technological factors on the antibacterial activity of extractive solutions obtained under
different conditions is made. Here, the main task is to evaluate the effectiveness of the factors
used as raw material and technological bases of solutions with antibacterial activity against

Esherichia coli. As well as statistical processing of experimental data: based on the analysis of the



antibacterial activity of the extracts, conclusions and recommendations for implementing the results in
laboratory and technological practice have been formulated.

The appendices treat some of the laboratory methods and tools for solving the tasks set.

The increase in theoretical research and practical attempts to develop medicinal
products of plant origin necessitates the development of the dissertation, It attempts to bring
order to scientific and applied activity using a systematic approach.

Scientific and applied contributions in the dissertation work
- A scientific novelty in the dissertation work is the general system and structural scheme for
comparative analysis of the influence of raw material and technological factors on the
antibacterial effect of plant extracts from 6 essential ol crops, as additives for compost
decontamination.

- A methodology has been developed to reduce the size of models for evaluating the
antibacterial activity of solutions with different raw material and technological basis. Through
a comparative assessment of the quality of the final product, made in three different classes
according to the method of growing the primary experimental plant material the complex
multi-factor procedures are reduced to a small number of models for experimental techniques
and production technologies to obtain a final product of the best quality.

- The complex model for studying the antimicrobial properties of essential oil Crops grown in
various cultivation facilities, including conditions for growing plant species and fractions,
technique and technology for preparing extracts and solutions, methods for soil agrochemical
analysis, for determining the biogenicity of plant extracts and for antimicrobial activity, the
methodology and results of the statistical analysis, lay the foundations for a systematic
approach to solving this complex set of tasks.

The applied contributions of the dissertation work are the specific results obtained:



- From agrochemical soil analyses of 6 plant species grown in greenhouse conditions and ina
vegetation cell.

- Results from research on the microflora of the plant species.

- The specific results for the quality of the final product, By including the best groups of
factors, the possibility of significantly reducing the number and complexity of models for
evaluating the antibacterial activity of extracts has been proven.

- The antibacterial activity against Esherichia coli of extracts from fractions of coriander,
basil, oregano, lavender, thyme and mint has been established.

The results and contributions in the dissertation work were obtained in the process
of the dissertation candidate’s work in a team. The experiments in natural and laboratory
conditions and the processing of the obtained data were conducted personally by the doctoral
student, under the methodological guidance of his scientific supervisor.

The attached publications are mostly collective, reflecting some primary results of
the doctoral student's work with some of the herbs - subject of the researches in the
dissertation. The doctoral student's independent publication has also been published in an
authoritative scientific edition.

The abstract is prepared entirely in accordance with the requirements, correctly
reflects the main points of the dissertation work and scientific contributions.

My critical remarks are in relation to some technical errors (spelling, etc.)
unintentionally made when writing the dissertation/abstract. Of course, this in no way affects
the quality of the presented dissertation work. On the other hand, it is appropriate to include a
note from the author somewhere stating that there is no use of AI in the presentations,
especially since such an author’s declaration is required by many international publishers.

In conclusion, 1 believe that the dissertation is a comprehensive and complete

scientific work, with a large volume of scientific and applied scientific results. The



dissertation fully meets the requirements of the Academic Staff Development Act and the

Regulations for its implementation,

I positively evaluate the work of the dissertation candidate, and I propose that the
scientific jury join my positive assessment and award Dimitar Nikolaev Nikolov the

educational and scientific degree "Doctor" in professional field 6.1 "Plant Production"

10/04/2025 Reviewer: ......

/ Prof. Dr. Georgi Kikindonov /





