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I. Axrtyaanocr na npobaema

MNpencrasenata 3a CTaHoBULle AucepTaums e Ha Tema: ~Paspaborsane Ha
TeXHosorns 3a 6MonpogykTH Ha ocHoBara Ha OPraHnyHn H3TOYHUYM N € W3roTBeHa oT
Hukonaii Axkos Conakos — 3a[l04€H AOKTOpaHT B UHCTUTYT no Kprobuonorus u xpaHutenHu
TéxHonorum - Cocus, ¢ Hay4YHu prBKOBOAUTENM Npod. A-p UnuaHa Bopucosa Hauesa u aouy.
A-p UnusHa AHactacosa MeTposa.

AucepTaynonuusaT TPYA € Haco4eH kbM paspaboTeaHe Ha TEXHOMOrUs 3a nonyvyasaHe
Ha BMONOrMYHO akTUBHU KOoMNNeKkey oT AVBOPACTALUM BUCLIM Mb6U U MUKPOBMAnHU KynTypu u
BKIIOYBAHETO UM BBLB (hyHKUMOHanNeH NPOAYKT, C Haco4YeHo 3ApPaBOCHOBHO Aevicteue. Ot
XnspuTe, U3BECTHW B NpupoaaTta npeacTaBUTEnu Ha BUCWMTE AuBopacTswmM rvbu, okono
600 Buaa ca usnuteaHu 3a Bb3JeiCTBMETO UM BbpXY 3APaBETO Ha YoBeka. YCTaHOBEHO e, ye
BCUYKM Te nposiBsBar “MyHOMOAynupawm cBoiicTBa. B rb6HUS Marpukc ce cbabpxar
HAKONKO OCHOBHM rpynn GMOMOrMYHO  aKTUBHU BELleCTBa, kaTo Tepnewu, creponu,

yHKUMOHaNHK nonusaxapuau, MOWHW aHTUOKCUAAHTU U UHXMbUTopu. B 3aBucumocT or



cbCTaBa Ha OuonornyHata maTpuuya ce YCTaHOBABAT W AOMbIHUTENHU 34PaBOCNOBHU
edeKkTn, KOeTo onpefenst HayYHus WHTEepeC KbM M3MNOn3BaHETO MM Kato cybertpaT 3a
nony4yaBaHe Ha BGuonpoaykTu, ¢ pasHoobpasHa hyHKUMOHANHa akTUBHOCT.

Temata Ha gucepTauusita € akTyanHa, CbBpeMeHHa U MHOro yaayHo nopbpaHa 3a
obpasoBaTtenHaTta U Hay4Ha CTeneH ,JOoKTop”, UMaliku NpeaBus LenTa Ha [OoKTopaHTa: Toi e
n3bpan 3a obekT Ha u3cneasBaHusiTa CU [Ba BMAA BUCLUKM AUMBOpacTSAWM rebu - Ganoderma
lucidum (Reishi) w Coradyceps sinensis, 3a KOUTO € JCTaHOBEHO, Ye ca Hal-Ao6pe usyyeHu no
OTHOLLUEHVE Ha BMONOrMYHO aKTUBHUA UM CbCTaB M NpUTEXAaBAT MOLLEH aaanToreHeH edekT
(eb3pericteue Bbpxy noseve oT 300 GuOxMMMYHM npouecu M yHKUMKM). B HayuyHaTa
pa3spaboTka ca NpuUnoXeHn KOMOGUHUPaHU BUOTEXHONOrMYHM NOAXOAWN C LEeN M3Non3BaHe Ha
BUONOrMYHO aKTUBHU KOMMOHEHTU OT eCTECTBEHW OpraHuyHuM u3TouHuuu. KpaiiHata uen e
nony4yaBaHeTO Ha roToB MPOAYKT C BUCOKa GuonoruyHa akTuBHOCT. Bcuuyko ToBa My aaBsa
OCHOBaHWe, fa 3asBs, 4Ye MOonyyYeHUTe pes3ynTaT OT HaCTOAWMS AUCEepPTaLMOHEH TpyAa

YCMELHO e GbaaT NpUnoXeHn B NnpakTukara.

II. e, 321241 ¥ MeTOAH HA H3C/IeABaHe (XHIOTE3H HA AHCEPTANMOHHHUS TPY/)

[ucepTtaunoHHUAT Tpya Ha aoktopaHTa Conakos e B 06em ot 168 cTpaHuuu, B T.4. 22
Tabnuum, 32 urypu, 207 nurepaTtypHU U3TOYHMKA Ha NaTUHULA (CaMOo eauH e Ha Kupunuua).
Ta e cTpykTypupaHa mHoro fjobpe, HanucaHa e TOYHO M CTerHaTo, Ha MHOro fo6bp Hay4eH
€3MK U CbabpXa OCHOBHWUTE pasfenu: Bbeegenue, JlutepatypeH o063op, Llen u 3apaum,
Matepuanu n metoau, Peayntatn u o6ewxaaHe, Masoaw, MpuHocw, Juteparypa.

B ,JlutepatypHua 0630p“ e HanpaBeH MHOrO aHanUTUYEH U M3YepnaTeneH nperneq,
KOWTO faBa npefcrtaBa 3a CbCTOSHUETO Ha npobnemuTte no fafeHus BLMPOC B CBETOBEH
mauab. O6ocHoBaHa M aHanuaupaHa e akTyanHocTTa u HeobxoaumocTTa oT paspaborsaHarta

TEeMa.



B kpas Ha JluTepatypHus o630p“ OokTOpaHTa e Hanpasuna CBOUTE W3BOAWU, Bb3
OCHOBaA Ha KOMTO ca (POPMYNMPaHU SCHO U TOYHO LEenuTe U 3agayuTe Ha AUcepTauUOHHUS
TpyA B pa3sgen lll. OcHoBHaTa uen, hopMmynupaHa B AUCEpPTaUMOHHUA TPyA, € pa3paboTBaHe
Ha TexHomnorus 3a nony4yasaHe Ha 6GMONPOAYKTU HA OCHOBATA Ha OPraHUYHU U3TOYHULM.

B paspgen ,Martepyanu wu wmetogu” ca OnMUCaHW W3MNON3BaHUTE Martepuanu
(v3cnepBaHusATa ca NpoBeAEHU CbC CTapTEPHU KNEeTbYHU KYyNTypu OT 5 BUCLUM MEaULMHCKU
rpbu, mM3nonssaH e wam npoayueHTt Bacillus subtilis, NnpeacTaBeHNn ca KOMMOHEHTUTE,
M3NoN3BaHn Npu U3roTBAHE Ha (PYHKUMOHANHUA NPOAYKT) U pa3paboTeHUTe TEXHONOMUYHU
MeToau 3a KynTUBMPAHETO Ha AMBOPAcTAWM BUCWK MbbW (pa3MHOXKaBaHe Ha KeTb4vHa
KynTypa 3a nony4yaBaHe Ha MHOKYNyM™; (hopmupaHe Ha cBexa MulenHa maca B TedHa cpeaa (|
dasa); hopmupaHe Ha mulenHa maca B TBbpaa cpeaa (Il pasa); obpasysaHe Ha
KOHrnomepartu (Bb3anu) B MUUEnHaTa Maca; HapactBaHe Ha Bbanute; obpa3syBaHe Ha 3a4aTbk
Ha NNoAHOTO TANO; HapacTBaHe Ha NMOAHOTO TANOo; cnopoobpa3syBaHe). Bceku TexHonoruyeH
eran e oHarnefeH cbc cxema. OnucaHM ca M U3NON3BaHUTE aHANUTUYHU MEeToau
(onpepensiHe 6poil Ha XU3HECNOCOBHUTE KNEeTKU B KynTypanHaTta TEYHOCT; onpedensiHe Ha
obLo ¢eHonHO 4Mcro B eKCTpakTu OoT rbbeH Muuen M NNogHO TAMO; onpedensHe Ha
aHTMokcuaaHTHaTta aktuBHocT Ype3d DPPH pagukan cnpsmo Trolox B ekcTpaktv OT rbbeH

MuLen U NNoAHO TAMNO; onpefensHe Ha NPoTeonUTUYHa akTUBHOCT MO MeToda Ha AHCOH U

Ap.).

III. Harsgexno NpeACTAaBAHE H HHTEpIpeTanud Ha IO0JYYCHHTE Ppe3yaTaTH.

H3nonsBana uTeparypa

B ,Pesynratm u oOcwexnaHe” ca @peACTaBeHH IPOBENCHHUTE EKCIIEPUMEHTH,

PE3YITATUTE OT TAX, KAKTO W HHTECPIIPpETAlAATAa HM. Bceuuku pe3yjaTatu Ca NpEACTAaBCHH



nperieaHo nox ¢opmara Ha tabmunu (11) u rpaduxu (19). JIOKTOpaHTBT MHOIO TOYHO €
OIHCAN ¥ aHATM3HPAJI TIOJIyYCHUTE OITUTHH JAHHH.

Bb3 ocHOBa Ha MPOBEACHUTE M3CIEABAHUS M AHAIM3M IIOJyYEHHTE PpE3y]TaTH ca
00001eHH B Kpas Ha JUCcepTalMoHHus Tpy A o popmaTa Ha 10 obum u3BoA.

W3non3Banara jMTepaTypa € ONMCaHa ChIVIACHO M3UCKBAHMATA M € IMTHpaHa MHOIO
ymeno. M3mon3Banu ca 4y)kIu JTUTepaTypHHA U3TOYHUIH, KOETO TOBOPH 3a 100pO BiIaJieeHe Ha
AHIJIMICKY €3MK OT cTpaHa Ha nokropanTa. Ot 207 uuTHpaHu JUTEpaTypHH u3Tounuka 206 ca

Ha JJaTHHUIIA ¥ CaMO €IUH € Ha KHPHJIHIIA.

IV. IlpuHocH Ha [JAUCEPTAIHOHHMA TPyA (OLEHSABAT C€ IOOTAEIHO Hay4dHO-
GbyHIaMEeHTATHUTE W HAYYHO-TIPUIIOKHUTE IPHHOCH)
Bb3 ocHOBa Ha HalmpaBEeHHWTE W3BOJAM B JUCEpTalMATa MOrar aa ce IocodaT W Io-
CHIECTBEHUTE PUHOCH, KOUTO €a C:
» HaydeH xapakTtep (4 npuHOca);
» HayuyHO-npuioxeH xapakrep (10 npunoca);
» TpWIOXKeH XapakTtep (2 mpuHOca), KOMTO Ca OT CBINECTBEHO 3HAYEHHE 3a
MPOMUILIEHOTO IPOU3BOACTBO:
. Pa3zpaGoTeHa e TeXHOJIOrMYHA cXeMa 3a IIPOU3BOJACTBO HA IUIOJHO TSIIO
u exctpakt ot Cordyceps militaris ¢ moBuieHo cpabpxanue Ha Cordycepine;
@ VYcTaHoBeHH ca mapaMeTpUTe Ha MOJYNPOMMIUIEHO MPOHM3BOJCTBO Ha
Cordyceps militaris B pealHu YCIOBHS BBB (epma 3a OTIVIEKIaHE Ha
MEJIUIUHCKA I'bOH C mpeanpusTHe 3a MPOU3BOJCTBO Ha €KCTPAKTH, HAMUPAIIO

ce B rpan Jxunxya, Kuraii.
V. Ily6MKkannoHHA AKTHBHOCT H OI[eHKA HA KA4eCTBOTO HA HAYYHHTe My0IHKAIUH

Pesynrarure, mpencTaBeHH B IUCEPTALMOHHHS TpPYyH, ca OGOPMEHH B TPH HAyYHH
CTaTHH, JIBE OT KOWTO ca NMyOJMKYBaHH B HayYHH H3IaHWs, pedepUpaHd M HHICKCHPAHH B
CBETOBHOM3BECTHH 0a3y JlaHHU ¢ Hay4yHa mHpopMmanus — cratus Nel e myGimkyBana B Journal
of Mountain Agriculture on the Balkans, pedepupan or Web of Science; cratus Ne 2 e
nyonukyBana B Applied Sciences, pedepupan or Scopus u Web of Science. Cratus Ne 3 e
nyOnuKyBaHa B HepedepupaHo crmcaHue ¢ HayuHO peneHsupane (International Journal of

Development Research). BeB Bcuuku my6inukanuy JOKTOPAaHTHT € Ha ITbPBO MSCTO.



OT nmOCOYEeHOTO IIO-T Oope cTaBa SICHO, Y€ IOOKTOPAaHTHT HMa CBHIIECTBEH IIPHHOC B
pa3pa60TBaHeTo Ha HAy4YHUTEC CTAaTHH 10 JUCEepTalyATa. [lo oTHOmeHWe Ha camara

Jucepranus CbM y6e11eHa, Y€ T4 € HETOBO JIMYHO JEJI0.

VI. Kpurnunu 6ej1eKKH, BIPOCH H NPENOPbKH KbM KaHIHIATa

Hsamam KPHTHYHH Oenexku, ¢ KOMTO Ja oCrmopBaM OCHOBHHUTC Hay4HH,
HAaY4YHOIIPHJIOXKHH U IIPHUJIOKHH IIPUHOCH Ha JIOKTOpPAaHTa. HsmaM U chiecTBeHH BBITPOCH.
I'IpenoquBaM Ha JOKTOpaHTa ConakoB J1a NPOABJDKH HAYy4YHO-H3CIIENO0BATEIICKaTa CH

JieiiHOCT B o0JtacTTa HA XPaHUTECITHUTE TEXHOJIOTHHA U OHMOTEXHOJIOTUHTE.

3AKJIIOYEHHUE:

Bb3 ocHOBa Ha TNPHIOXKEHHTE, OT JIOKTOPAHTA PA3JIMYHU METOIM Ha H3ClIe/IBaHe,
NPaBUJIHO H3BEJICHUTE EKCIePHMEHTH, HalpaBeHHTe OOOOINEHHMS M H3BOJAM CYMTaM, Y€
HpeJCTaBeH ST JUCepTallHOHeH TPy oTroBaps Ha u3ucksanuara Ha 3PACPD u IlpaBuinuka
3a YCIOBHMSATA W peja 3a NMpuAoOWBaHE HAa HAy4YHH CTENEHM M 3a 3a€MaHe Ha aKaJeMHYHH
ursxkHocTd B CCA, xoeto mu nasa ocHoBanwue Jia ro oneHs [IOJIOKUTEJIHO.

BB3 OCHOBa Ha TOpPEHM3JIOKEHOTO Npeiaram aa ce npuchau Ha Hukonai SIHKOB
ConakoB Hay4HaTa CTeneH “I0oKTop ~ B obOnacT Ha BHclie oOpasoBanue 5. TexHHUECKH HayKH,
npodecuoHanHo HampaBieHHe 5.12. XpaHHTEJHH TEXHOJOIMHM, Hay4Ha CIIECIHAIHOCT

,» TeXHOoJIorus Ha OMOJIOrMYHO AKTHUBHHUTE BEIECTBA (BKJI. €H3UMH, XOPMOHH, OEJITHUUHE)".

JHara: 12.08.2023 rop. N3IrOTBUJI
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OPINION

on a dissertation work for obtaining the scientific degree "doctor" in the field of higher
education 5.Technical sciences, professional direction 5.12. Food technologies, scientific

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

Topic and author of the dissertation: "Development of technology for bioproducts
based on organic sources", part-time doctoral student Nikolay Yankov Solakov

Member of the scientific jury : Prof. Dr. Nastya Vasileva Ivanova, Full professor at
Technical University - Sofia, College - Sliven, scientific specialty "Functional foods",

according ot Order No. RD 05-75/22.05.2023

I. Actuality of the problem

The topic of the dissertation presented for an opinion is: "Development of technology for
bioproducts based on organic sources” and is prepared by Nikolay Yankov Solakov — a part-time
doctoral student at the of Institute by cryobiology and nutrition technologies - Sofia, with scientific
mentors Prof. Iliana Borisova Nacheva and Assoc. Prof. Iliana Anastasova Petrova.

The dissertation work is aimed at developing a technology for obtaining biologically active
complexes from wild-growing higher mushrooms and microbial cultures and their inclusion in a
functional product with a targeted health effect. Of the thousands of wild fungi known in nature, about
600 species have been tested for their effects on human health. All of them have been found to exhibit
immunomodulatory properties. The mushroom matrix contains several main groups of biologically
active substances, such as terpenes, sterols, functional polysaccharides, powerful antioxidants and
inhibitors. Depending on the composition of the biological matrix, additional health effects are also
established, which determines the scientific interest in their use as a substrate for obtaining bioproducts
with diverse functional activity.

The topic of the dissertation is current, modern and very well chosen for the educational and
scientific degree "doctor", keeping in mind the goal of the doctoral student: he chose two types of
higher wild-growing mushrooms - Ganoderma lucidum ( Reishi ) and Cordyceps sinensis, which have
been found to be the best studied in terms of their biologically active composition and have a powerful
adaptogenic effect (impact on more than 300 biochemical processes and functions). Combined
biotechnological approaches have been applied in the scientific development in order to use biologically
active components from natural organic sources. The ultimate goal is to obtain a finished product with
high biological activity. All this gives me reason to state that the results obtained from this dissertation

work will be successfully applied in practice.



II. Purpose, tasks and methods of research (hypotheses of the dissertation work)
The doctoral student Solakov's dissertation is 168 pages long, includes 22 tables, 32 figures,
207 literary sources in Latin (only one is in Cyrillic). It is structured very well, written accurately and
concisely, in a very good scientific language and contains the main sections: Introduction, Literature
review, Aim and objectives, Materials and methods, Results and discussion, Conclusions,

Contributions, References.

In the "Literature Review" a very analytical and comprehensive review has been made, which
gives an idea of the state of problems on the given issue on a global scale. The topicality and necessity
of the developed topic has been substantiated and analyzed.

At the end of the "Literary Review", the doctoral student drew his conclusions based on which
the goals and objectives of the dissertation work were formulated clearly and precisely in section III.
The main goal, formulated in the dissertation work, is the development of a technology for obtaining
bioproducts based on organic sources.

In the section "Materials and methods", the materials used are described (the researches were
carried out with starter cell cultures of 5 higher medicinal fungi, the producer strain Bacillus subtilis
was used, the components used in the preparation of the functional product are presented) and the
developed technological methods for the cultivation of wild higher mushrooms (propagation of cell
culture to obtain inoculum; formation of fresh mycelial mass in a liquid medium (phase I); formation of
mycelial mass in a solid medium (phase I1); formation of conglomerates (nodules) in the mycelial mass;
growth of nodules; formation of the rudiment of the fruiting body; growth of the fruiting body;
sporulation). Each technological stage is illustrated with a diagram. The used analytical methods are
also described (determination of the number of viable cells in the culture liquid; determination of total
phenolic number in extracts of mushroom mycelium and fruiting body; determination of antioxidant
activity by DPPH radical versus Trolox in extracts of mushroom mycelium and fruiting body;

determination of proteolytic activity according to the method of Anson et al.).

III. Visual presentation and interpretation of the obtained results. References

In "Results and Discussion" the conducted experiments, their results, and their
interpretation are presented. All results are presented in an overview in tables (11) and graphs
(19). The PhD student has very accurately described and analyzed the obtained experimental

data.

Based on the conducted research and analysis, the obtained results are summarized at

the end of the dissertation in the form of 10 general conclusions.



The literature used is described as required and cited very skillfully. Foreign literary
sources are used, which indicates good knowledge of the English language by the doctoral

student. Of the 207 cited literary sources, 206 are in Latin and only one is in Cyrillic.

IV. Contributions of the dissertation work (scientific-fundamental and scientific-
applied contributions are evaluated separately)
Based on the conclusions drawn in the dissertation, more significant contributions can
be indicated, such as:
» scientific nature (4 contributions);
» scientific and applied nature (10 contributions);
> applied nature (2 contributions) essential for industrial production:
e A technological scheme has been developed for the production of the fruiting
body and extract of Cordyceps militaris with an increased content of
Cordycepin;
@ The parameters of semi-industrial production of Cordyceps militaris
have been established under real conditions in a medicinal mushroom farm with

an extract production plant located in Jinhua City, China.

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

The results presented in the dissertation work are formed in three scientific articles, two
of which are published in scientific publications, referenced and indexed in world-famous
databases with scientific information - article No.1 is published in the Journal of Mountain
Agriculture on the Balkans, referenced by Web of Science; article No.2 was published in
Applied Sciences, referenced by Scopus and Web of Science. Article No.3 was published in a
non-refereed peer-reviewed journal (International Journal of Development Research). In all
publications, the PhD candidate comes first.

From the above, it is clear that the doctoral student has a significant contribution in the
development of the scientific articles for the dissertation. Regarding the dissertation itself, I am

convinced that it is his personal work.

VI. Critical notes, questions and recommendations to the candidate

I have no critical remarks to challenge the main scientific, scientific and applied

contributions of the PhD student. I don't have any important questions.



I recommend the doctoral student Solakov to continue his research activities in the field

of food technology and biotechnology.

CONCLUSION:

Based on the various research methods applied by the doctoral student, the correctly
conducted experiments, the summaries and conclusions made, I believe that the presented
dissertation meets the requirements of the LDASRB and the Regulations on the terms and
Conditions for Acquiring Scientific Degrees and Occupying Academic Positions in AA, which
gives me reason to evaluate it POSITIVELY.

Based on the above, I propose to award Nikolay Yankov Solakov the scientific degree
"doctor" in the field of higher education 5. Technical sciences, professional direction 5.12.
Food technologies, scientific specialty "Technology of biologically active substances

(including enzymes, hormones, proteins)".

N/
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