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1. Brief introduction of the candidate.
Pervin Sherngyun fialkoglu graduated from 201O to 2015 with a bachelor degree in

Itgronomy - Plant Biotechnologist and a Master degree in Agronomy - Plant Protection at the
hgricultural University in Plovdiv. In 2016, immediately after graduating from the university,
she was enrolled in ia full-tirne doctoral program in Plant Breeding (Plant Biotechnology) at the
Agricultural Universily.

As a doctoral studert, she specialized in Germany (Dresden Technical University). She
took part in a DAI\D-project and in a bilateral contract with the UFT program ENTER Expert
Workshop and recei',red a certificate for her training. There is no information in the documents
for proficiency in a foreign lilnguage, but the specialization shows proficiency in such. She is a
chief expert at the Laboriatory of Plant Biotechnology and has taught plant biotechnology
classes for bachelrcrs; at the Agricultural University of plovdiv.

The set of paper materials presented by Pervin Halkoglu on the dissertation s in
accordance with the requirernents of the Law for development of the acaCemic staff in the
Republic of Bulgaria and the Regulations for its application.

2. Relevance of the problem.
Various wa'1s of obtaining biologically active substances from plant species are known.

The subject of the presenl:d study, Fabiana imbricata Ruiz et Pav. is litfle known in Eur,rpe-



There are limiting; firctors that affect the efficiency of their production from this plant sp*cies'Ihe 
work within the prer;ent dissertation contributes to overcoming the sfrortcomings that

iarose during its cottventional reproduction and cultivation. Unlike classical breeding, in vitro
r:ultivation methods ensure, rapid reproduction and through them the production of biologically
iactive substances is achieved under fully controlled conditions. Optimization of the critica
factors for in vitro cr.rltivation of the target species is crucial for their productlon.

The topicali\r of the topic must be considered in theoretical and practical aspect. ,Apart
from solving thel produt:tion of biologically active substances, which is of economic
importance, their irrtroduction into tissue cultivation is important for the research work of
biotechnologists arnd for gr:netics and a number of other scientific fields.

3. Purpose, ltasks, hypotheses and research methods.
The aim is to introcltrce the insufficiently studied plant species Fabiana imbricata l7uiz.

elt Pav in in vitro cultures, r,vhich clearly focuses on the development of technological matrices
for the production of biologlically active substances.

l-he set tas;ks; correspond to the stages of research of the developed problem ancj are
c;arried out in a correrctly chosen sequence.

The choice of plant species studied in terms of its value and characterized in ternrs of
ils susceptibility to in vitrc cultivation is correct. Fabiana imbricata Ruiz et pav has the
potential to expand the r;pectrum for the production of bioactive substances wrth useful
qualities and would also serrve to solve a number of biotechnological problenrs. The starting
plant material for in vitro erxperiments was supplied by Multicoflore - semences de plantes
ornamentales and nursery paddock plants from England.

The idea of conducting scientific research is methodically constructed. The anal,/zes
are performed wilh approprriately selected modern methods, described correcily, mastered
and successfully apprlied bv the doctoral student, as some of the work protocols are optimized.
The following steps iare dr:s;cribed and used: Introduction to in vitro culture; Micrclpropagation
of Fabiana imbricata Iluiz et Pav., optimizing the cultivation medium for multiplication.
Adaptation of regenerrants The influence of the light source, the immersion type RITA@ irr the
stage of multiplication has; been studied Morphological parameters of plants grown on
different nutrient merlia w€)re compared. The repetitions (24) made in the glass vessels, the
number of explantr; etnd the reported parameters for evaluating the effectiveness of the newly
introduced steps in the protocols were correctly selected. Additionally, the methods for
olctaining callus ct-tltures, plant cell and suspension cultures together with digltal holographic
mricroscopy have been selected, which makes an impressive number of applied methods; for
introducing the target plant species in in vitro culture. To these are added methods for
e;<traction and anralysis of polyphenols, spectrophotometric determination of their
concentrations, derterminaticn of antioxidant activity by capturing the radical with DppH
method and ABTU methocl (modified in the dissertation), FRAP method (also modified),
CUPRAC method (with moCifications). Biochemical HPLC analysis for the determrnation of
polyphenolic compoulnds and flavonoids (applied with a gradient in the elution and with 11
witnesses for phenolrs and 6 for flavonoids) is generally a third type of analysis and requires
very specific knourledge. 'lhe number of applied methods is impressive and it provides
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completenessanddepthofrelsearchandachievementofthesetgoat.
SPSS and [ireleze l-lVl' I

formatted with Word' The relia

replicates correspolldiing to lhe requirements for the methoos'

4' Visualization and presentation of the obtained results'

The disserterti.n is',rritten on rrB pages. The title covers the content The introduc;tton

forthisilfl,r."rtation 
isrrye, balanced by sections and incrudes 9 main qections' and in them

rnainachievementsrelate<ltotheproblemsshersworkingoninherdissertatton.
Thegoalisformulatedprecise|y,andthetasksarechosensoaStoensuretts

imPlementation'
-Ihe material and nrethods are presented rn detaiI rn 6 chapters: seed germination test,

biotechnorogicar (in.roduotion rnto curtures with drfferent nutrient media, callus and susp.nslon

statistical 
results (on 46 pages) are describeo i1 l:n?ol:::,:l::^tll-t 

of the experitnents

and the serected methodrs and are pr.runt.o in detail, itustrated with 16 tables and 31 ftgures

and good quatity photos. The discussion fotows the resurts. Attached are 2 tabler; with

formulas and titeraiure data f r primary and secondary metabolites'

The conctursircns are pr sented on 3 pages. A concrusion with contributions fotows, and

the latter are not formulatred separately'

5' Discus:iion of tl"re results and used literature'

The drsserlation p'.sents varuabre scientific information obtained as a resurt of varrous

experiments, desr:rrbed in four chapters. The presentation of the analyzed data in tables'

ohotos and graphl; makes an extremely good impresston'

the effect of growth regulators BAP' IBA in different concentr

suitable medrum for s;hoot pro'feration has been determined. Against the described

vitrification, at certain c;oncentrations of auxins in the medium, activated carbon was added'

and the proriferation wirs oouoteo without hyperhydration. The use of activated carb.n as an

approach to o'ercoming a negative physiological phenomenon' such as vitrificatton' should be



noted,ilr1,tXtffi 
of the c;onducted experiments, rooting of the regenerants was ensurr:d'

The characteristics o1' the prants grown on different nutrient media are made in connection

wilih obtaining successfur rootrng and adaptation, rn this sense, the applicatron of a hormonal

environment in the latter subculture proves to be an extremel

n.

l-he tested automatr:d temporary immersion system (RITA@ type) demonstratted

efficiency and higher varues of growirr characteristics were reported compared to the

ccrnvention ar in vitro systenr. An indisputable advantage of the bioreactor system is thiat it

provides process irutomaticn, minimar space and production of rarge quantities of biomass

arrd the value of the investrnent in equipment is reduced

AnoriginaIprlintinth:dissertationrstheuseofdigitalholographicmicroscopy(DHtll)to
r'easure tne srze of cet crusters in suspension curtures of F. imbricata DHM is used for the

first time, provrng ia succes,i;fur apprication for cet counting, measurement of cell size and cell

clusters, analysis of cell cull'ure viability and more'

Thesecondparioftheolssertationisfocusedontheanalysisofbiologica||yar:tive
substances in prants and ,n vifro curtures with different degrees of differentiation of the specles

f:abiana imbricata Ruiz et F'av

The poryphen.r profire was anaryzed by FipLC of prants tt't vitro, in vivo. cailuses de'ived

from them prant ce' suspensrons. Additionaty, an anarysrs of key mei,borites - gallic'

protocatechuic,chlorogenl0,vantlla,syringic,caffeic'salicylicandrosemaryacid'Theresults
are originar in nal,ure and ailo the identiiication of target metaborites in in vitro cultures with

,rarying degrees of differ,entiation under certain curture conditions' The lrigh antioxidant

,r.ir.,ty found is close to tne valuesof a plant tltfl:^ln u'uo

The successfrr corrbination of the competencies of the two supervisors is refrected in

the overa|| deveropment and interpretation of the resurts of the dissertation the expertrnents

were conducted in various raboratories of the Unrversity of provdiv, the University of Food

Technology - Plovdiv, the branch of BAS - Plovdiv'

Thedesignoftheel;<perimentaIworkincludestestingaIargenumberofreplicateSan0
adequate statistir:ar proce)ssrng of the resurts. In the course of laboratory experiments' full-time

doctorar student pelrvin c;ha*<ogru has mastered the necessary methods for in vitro cultivation

and chemical analYsis of UAV'

The dissertation er^rds with the

results obtained.

formulation of 15 conclusions' which reflect in detail the

brings both scientific and6, Contributions tor the dissertation'

Thedissertationisdefinite|yaninnovativetypeofresearchthat
applied contributions' As' the marn ones I dare to point out:

Scientific contributions

! lt has been shown that in vitro curtures of Fabiana imbricata Ruiz' et Pav are suitiable for
4



! 'Ihe 
nutrient mediupn for micropropagation of

of grolvth regulators providers a high percentage of multiplication'

! Induced cailus curtfrres differ in morphorogy and growth characteristics and on their basis 3

culturels are selected, suitable for cell suspensions.

! For the first time, tf-re number and size of cells and cell clusters in suspension cultures of F

imbricatawere deterrr'nined by digital holog raphic microscopy (D H M)'

B), Us,ing HPLC arralysis, 1.he polyphenolic profile of plants in vivo and in vitro' calluses and

resurtrng ce, suspenpions of F. imbricata were estabrished. The diversity of the synthesized

pcrryphenoric comprcqnds irr the studied in vitro systems with different degree of differentiation

hzrs bree fl proven.

! For the flrst time, $pectrollhotometric analysis of in vivo and in vitro cultures of F imbricata

wias p,erformed, which demonstrated high antioxidant activity of the analyzed extracts

Scientific and applied contributions

! For the first time irf Burgaria, in vitro materiar from F. imbricata was obtained, suitable for use

ars a :tource of biol'rgically a:tive substances'

! Thre addition of iaQtivated carbon (AC) in the nutrient medium has a stimulating effect on the

founcj to be most s;ultable f'cr the multiplication

tl Suspended cultuqes of F: imbricata have b

targeltmetaboIitesQecaus;.:theyreachamaximumincreaseinbiomassinashortcu|tivation
prerlcrd (8-10 days) qomparerd to callu cultures and rn vitro plants (28 days)'

u Tr^re potentiar of irlr vitro ourtures of . imbricata as technorogicar matrices for obtaining target

rneterbolites has been determined'

7. Critical re(tarks and questions'

I appreciate thre meril.s of the presented topic and the combination methods used

to achieve the mLain goal. The dissertation is a logically completed sc development'

rryhic;h is planned, s{ructured and modern methodology'

The anarysirs pf the resurts i compared with other simr deveropments.

lwou|dprefer|theterm,Dethecontent.'ofphenols,f|onoidsandothers'
to be replaced by 'peterrn nation of concentration" as they determine not the whole plant but

the weight of the plant nrass from which they are extracted. witnesses for fravonoids are not

risteri in the,,Materiar and rnethods, sectron. Not ail photos and diagrams indicate authorship'

I would like tq ask tite following questions:

l.Howwas;t[respelciesF,tmbricatachosenasascientificobject?
2.Howworr|Qyoutl>lp|aintheeffectofthe|ightspectrumonthechangeofthemetabo|tc

profile of different in vitro c;ultures'



The prepared reference does not contain citatrons of the published resu

published works has been shown by various scientific joutl-,'':^^+^^{ 
n{ {h

ffi;;;r;;i;l roruto objectively reflects the structure and content of the issertation.

B. Published articlesi and citations'

The presented reference on scientometric indicators contains sufficient pu

.^r -aa'iramanrc fnr arnrarclino the educatiOnal and sciet
the minimum national requirements for awarding the educ

arrd the requirements of the Regulations for the development of the a

Agricultural University of Plovdiv. The PhD student Pervin Halkoglu-Hristo

results in peer-reviewed an<j peer-reviewed journals in scopus / web of S

CONCLUSION:

Basedonvariousresearchmethods|earnedandapp|iedbythedoc
performedexperiments,oommitmentsandconc|usionsmade,cons|
dissertationmeet|ngtherequtrementsoftheLawonAgricu|tural

POSITIVE,

I allow myself to suggest to the esteemed scientific Jury that it also vote i

PERVIN SHENGYUN HALKOGLU-HRISTOVA
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