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Q;/ pXy- JFeepTaHOHeH TPyl 3a 0Jly4aBaHe Ha HayyHaTa CTETeH ,,IOKTOp ~ B 001macT

" Ha BucHIe 00 wme 5| TexHuueckn Hayku, npodeCHOHATHO Hanpasienue 5.12.

XpaHHTETHU TEXHOJIOTUH, Hay4dHA CIIEIHATHOCT ,, TeXHOIOoris Ha GHOJOrHYHO AKTHBHHUTE
BemecTBa (BKJI. €H3UMH, XOPMOHH, OeNThUNHHM)

Tema H_aBTOp HA JMCepPTANMOHHHSA TpyA: “PaspaborBaHe Ha TEXHOJIOTHA 3a

GUOIPOIYKTH Ha OCHOBATA HA OPraHMYHM M3TOUHMIM ™, OT ac. Hukonaii SIHkoB Comakos.

YieH HA HAYYHOTO KypH: jo1. 1-p Mapus Jlonuesa Jlonea-Huxomnosa, MHCTATYT 110
KpuoOHONOTHs. W  XpaHuTenHH TexHonoruu-Codus, cbriacHo —3amosen Ne P 05-
75/22.05.2023r. na [Ipexacenarens Ha CenckocTonancka AKaJeMus.

I. AkTyajHoCT Ha npodJema

[Ipe3 MOCIENHUTE JECETHIETHS HapacTBa ThPCEHETO HA HATYpallHH KOMIIOHEHTH C
GHOJIOrMYHA aKTHBHOCT IIPH Ch3/IaBaHE Ha 3IPAaBOCIOBHM XpaHH M J100aBKH. J[MBOpacTAIIATE
MEIMIMHCKA TBOM MOTraT fna OBJAaT M3TOYHMK Ha AKTHBHH €JIEMEHTH, KOMTO 1a ObJar
M3II013BaHM KaTo (DYHKIIMOHATHH WHIPEMEHTH. B npe/uioxkeHara 3a 3aIiuTa JUCepTalus ca
npoydenu Bunosete Ganoderma lucidum wu Cordyceps sinensis 3a ia ce CpaBHH OHOJIOTHYHO
AKTMBHHS WM CHCTAaB M CHIABPKAHHETO HA MPOM3BOJHH HA A/ICHO3MH, NENTUIX U (EeHOIU B
noayuyeHuTe ekctpakt. C pa3mupsiBaHe Ha MO3HAHHUETO 3a ChCTaBa HA BUCIIMTE MEAUIHHCKH
rs6u Ganoderma lucidum, Ganoderma neo-japonicum, Cordyceps sinensis, n Cordyceps
militaris ce CTEMYJIHpa TPUIOKEHHETO UM KAaTO €CTECTBEHH ChCTaBKH B HOBH OHONPOIYKTH C
OYaKBaH 3JpaBOCiIOBeH edekT. B TO3M KOHTEKCT paspaboTBaHHs B AWUCEPTALMOHHHSA TPYA
po6JIeM € aKTyasleH, KakTO B Hay9HO TaKa M B HAY4YHO - IIPHJIOKHO OTHOIICHHE. AKTYaTHOCTTa
Ha TeMaTa ce J0IIbJIBAa U OT TOBA, Ye € pa3paboTeH ChCTaB M TEXHOJIOTHS 3a I0Jly4yaBaHe Ha HOB
dyHukumronaner 6uonpoaykr ,.FibrinoZIME”.

II. Iles, 323249l B METOIH HA U3CJIeABaHe (XHIIOTE3N HA JHCEPTANIMOHHHUS TPY/)

JIuteparypHuSAT 0630p MPEIOCTaBsl CleNHATN3Hpana HHopMaIus 1o paspaboTBaHaTa
TeMa ¥ € MHOTO HH)OPMATHBEH U LIeJleHAcOYeH. ABTOPBT IPe/ICTaBs NoApoOHa HHOopMalws 3a
TIPUJIOKEHUETO Ha Pa3/IMYHA BHIOBE BHCIIM I'bOHM KaTO M3TOYHUIM HA OMOJIOTHYHO aKTHBHH
BEIIECTBA, METO/IH 3a TAXHOTO KYJITUBHpAHE M METOJH 3a [10Ty4aBaHe Ha OMOJIOTHYHO aKTHBHU
eKcTpakTH. Pa3ensT 3aBbpiuBa ¢ M3BOAH, HA KOUTO ce 6asupa dpopmyampanara uei. Lleara Ha
JMCEPTALMOHHKS TP/ € pa3pabOTBaHe HA TEXHOJIOTHs 3a MOJydYaBaHe Ha OGMONPOIYKTH Ha
OCHOBAaTa HA OPraHMYHM M3TOYHMIM Ha Gasara Ha mocTaBeHaTa Il ca (HOPMYJIMpaHH H
3ajlaunTe 3a HEWHOTO peanu3upane. PaszgensT ,MaTepuaay U METOIU € pa3BUT B pAMKUTE HA

27 CTpaHHUIIM, KaTO CaMUTE MaTe€pualid, TCXHHKH W METOIHU ca OIMCaHU H34YCpHaTeiiHO. 3a



peliaBaHe Ha IOCTaBEHHTE 3aJa4yd JOKTOpaHTa M3Moj3Ba Oorar apceHasl OT KJIAaCHYECKH U
ChBPEMEHHH QHATMUTHYHH W OMOXHMMHUYHHM MeToau. B cBosrta paGoTa HOKTOpaHTa € yCBOWII
royisiM Opoit METOIH, KOETO € OCHOBAHHUE J1a C€ CUUTA, Y€ € MPUA00HUT HEOOXOUMHUS METOAMYEH
ONMUAT IPH H3BEXKJAHE HA HAydyeH EKCHepUMEHT. M3BbpIIEHHTE aHAIW3H ca B  IIBJIHO
CHOTBETCTBHE C ITOCTABEHATA LEJT U 3a/1a4H B JUCEPTALHOHHHS TPYI.
III. Harseano nmpeacTraBsine W HHTEPNPETANHS HAa INOJYYEHHTE pe3yJTaTH.

H3non3Bana aurepartypa

JlicepTallMOHHUAT TPYJ C€ ChCTOM C€ OT BbBEJAEHHE, JTUTEpaTypeH 0030p, MaTepuaiu
U METOJH, pe3yJITaTd U 00ChxKAaHe, 0000meHn u3Boau U Jureparypa. [loxydenure pezyaratu
OT M3CJIE/IBAHETO Ca OHArJICJCHH M MOKAa3aHW B CHHTE3WpaH BHJ C MOMOINTA Ha 22 TabIUIH H
32 ¢urypu. CuuTaM r 3a MOXO/ISIIH, 3@ HO-ITBJIHO H ISJIOCTHO MPEICTaBsSIHE Ha rojieMHs 00eM
uHpopmanus. [logxoabT B OHarjeasBaHeTo € OamaHCHpaH M TO3BOJIABAT JHCKYCHS Ha
3aBUCHMOCTHTE. Pe3ylTaruTe OT H3CJIEBAHETO, TEXHHS aHaTIM3 M O0O0CHKJaHE 3aeMaT
CHILECTBEHA YacT OT JUCEPTAllMOHHUS TpyA. Te ca mpeacTaBeHH B CTPYKTypHpaHa JIOTHYHA
nocJieioBareTHoCT. JlaHHUTE ca MOCOYEHHU KOPEKTHO. AHAJIM3UPAHU U MHTEPIIPETHPAHHU Ca B
HeoOxoauMmaTa creneH. [lo aucepranMOoHHaTa TeMaTUKa € CHCTEMaTH3MpaHa ChbBPEMEHHA
Hay4Ha HH(opMaIus Kato ca u3non3Banu 207 mureparypHu u3tovyHuka (1 Ha kupummna u 206
Ha jatuHUna). CTPYKTYypHpaHETO W MHTEpIpEeTallusITa Ha M3MOJI3BaHaTa JIMTepaTypa IMoKa3Ba
3a]IbJIOOYEHOCT U NO3HABAHE Ha pa3paboTBaHMs MPOOIEM.

IV. IlpuHOCH HA JHCEPTALTHOHHHSA TPYA

B pesynrar Ha u3BBpIICHATa EKCIEpUMEHTalHAa paboTa M IpPEACTaBAHETO Ha
pesyirarute ca popmynupanu 10 u3Boaa, Ha 6a3ara Ha KOMTO JIOKTOpPAHTa U3BEXK/1a HAYYHH H
HAay4YHO-NIPUJIOKHH npuHOCcH. [IpencraBenu ca 16 mpuHoca, oT kouto 4 Hayunu, 10 Hay4HO-
NpWIOKHE ¥ 2 npuiaoxHU. [IpuHocuTe ca GopMyIHpaHH KOPEKTHO M H3LSUIO ClIEIBaT OT
NOJIy4YeHUTe 3aBUCHMOCTH. HayueH NpHHOC ca yCTAaHOBEHHTE TEXHOJIOTHYHHM PEXHMH Ha
KyJITHBHPAHE HA BUCIINTE MEIUIMHCKH I'bOU Ganoderma lucidum, Ganoderma neo-japonicum,
Cordyceps sinensis u Cordyceps militaris. Pa3paboTeH e MeTO/I 3a IIPOIyLIUPaHE HA CBEK MUILIE]
OT BUCIIM MeJMUMHCKH Tb0u (Ganoderma lucidum, Ganoderma neo-japonicum, Cordyceps
sinensis u Cordyceps militaris) B TedHa XpaHUTEIHA cpela C LeJl I0JlyyaBaHE Ha BHCOKO
ChAbpKaHHe Ha OMOJOTMYHO AKTHBHHU INENTHIM ¢ €H3UMHO JelicTBHe. C Hay4YHO-IIPHIIOKHO
3HAUeHHE € pa3paboTeHHs METOX 3a MPOAYIMpPaHe Ha MUIE] OT BUCIIH MEJIMIUHCKH I'bOU H
TEXHOJIOTUS 3a MPOM3BOJACTBO Ha (YHKIHOHAIEH MpoaykT - , FibrinoZIME”c ¢usnonorunyna
HACOYCHOCT KBbM pasrpakaaHe Ha GUOPHMHOB M aMMIIOWJEH OenThK. 3a IbPBH IBT B HOBHUS

(byHKIHMOHANIEH MPOAYKT - ,,FibrinoZIME”e u3non3eano KOMOMHHPAHO JIEHCTBHE HA PA3IMYHU



eH3UMH ¢ GHOPHHOMMTHYHO JeiCTBHE, pa3IyaBaly ce o MoyiekynHara maca (ot 10 xo 110
kDa), KoeTo OcHrypsiBa yBeJHMYaBaHe Ha OHOJIOIMYHO aKTUBHOTO AekcTBre. C OpHIHHAIICH
NPUHOCEH XapaKTep ca YCTAaHOBEHMTE INapaMeTpH Ha MOJIyIPOMHILICHO IPOU3BOACTBO Ha
Cordyceps militaris B pealHy ycloBus BbB (pepma 3a OTIVIEKJaHE HA MEIUIMHCKH I'bOH C
NpeINpUATHE 3a TPOM3BO/CTBO HA €KCTPAKTH, HaMupamio ce B rpaj JDkunxya, Kurai.

IV. Ily6aMKanMoHHA AKTHBHOCT H OIIEHKA HA KA4eCTBOTO HA HAYYHHTE Iy0HKAHA

JloxtopanTt Hukosait ConakoB mpecTasst KbM AUCEPTAllHOHHUS TPy 3 yO/IMKaLKH, OT
KOMTO 2 ca OTIeYaTaHW B M3/laHMs, ped)epupaHu ¥ HHICKCHPAHU B CBETOBHOM3BECTHH 0Oasu
naHHM ¢ HayuHa uHpopmamus Web of Science m Scopus. Ilpencrasenara cmpaBka OT
JIOKTOpaHTa mokassa coop ot 106,66 3a I'pyna A u I', ¢ koeTo ce HaaBUIIABAT MHHUMATHUTE
M3MCKBAHUS 1O TPyNM IMOKasarend B IpodecHoHaTHO HampaBienue S5.12. XpaHuTenHu
TexHonorud. ITyOiMKanMuTe MOKPUBAT HAIBIHO HANPABJICHHETO W 3aJ0XEHHUTE 3a1a4dd B
JIOKTOpCKaTa jucepramus. ABTopedepaThT € 0pOpMEH B CHOTBETCTBHE ChC ChABPKAHUETO HA
JMCEpTAIMATa M OTpassiBa OCHOBHHTE pe3yJITaTH OT INpOBEJCHWTe wH3cineasanus. B
JIMCEPTALMOHHKS TPY/ M aBTOpedepara JOKTOpaHTa € MPEACTABUII M CEJIeM YJacTHs B Hay4YHH
npoexTu. J[Ba npomykra paspaGorenu ot ac. Comakos (Pynknuonasen mokonan LyoCrunch u
dyuknuoHaieH THopuIu3npad npoaykT “Fucostem™) ca HarpajeHu B KOHKYpPC 3a HHOBALMH,
paszien ,,Hayuna geifHocT 1 pa3paGoTKi™ Ha MexayHapoIHaT ceICKOCTOIaHCKa u3n0xk0a Arpa
2019-2020.

Kpurnynu 0ej1e’kKH, BIIPOCH M NPENOPbKH KbM KaHIHAATA

[To CHIIECTBO KBbM JMCEPTALMOHHUS TPY/ HAMAM 3a0€JIeKKH.

3AKJIIOYEHMUE:

Bb3 ocHOBa Ha MPUIOKEHHTE, OT JOKTOPAHTA, Pa3IM4YHM METOIM Ha H3CJIE]BaHE,
NPAaBUIHO WM3BEJACHUTE EKCIIEPUMEHTH, HalpaBeHHTe OOOOMIEHHUS ¥ H3BOJAM CUHTAM, Y€
Tpe/ICTABEHHSAT UCEPTAOHEH TPy 0TroBaps Ha n3uckpanusaTa Ha 3PACPD u [Ipasuinuka 3a
yCIIOBHATA W pela 3a NpuaoOMBaHE Ha Hay4yHH CTEINEHH W 3a 3a€MaHEe Ha aKaJeMHYHH
urexaocTH B CCA, kxoeTo Mu aaBa ocHoBanue aa ro ouens IHOJIOKUTEJHO.

Bb3 OCHOBa Ha IOPEU3IIOKEHOTO Mpeiaram Ja ce mpuchau Ha ac. Hukonaii SIHKOB
CoslakoB Hay4HaTa CTeleH “J0KTOp” B obiacT Ha BHcIIe oOpa3oBanue 5. TeXHUYECKH HAYKH,
npodecuonanto HanpasieHue S5.12. XpaHUTEIHH TEXHOJIOTMH, Hay4Ha CICHHATHOCT

., TexHonorust Ha 6MOJOrMYHO AKTUBHHUTE BEIIECTBA (BKJI. €H3UMH, XOPMOHH, OEITHYHHH) .
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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", by Assistant Nikolay Yankov Solakov.

Member of the scientific jury: Assoc. Prof. Maria Doncheva Doneva-Nikolova, PhD Institute
of Cryobiology and Food Technologies-Sofia, according to Order No. RD 05-75/22.05.2023 of

the Chairman of the Agricultural Academy.

I. Topicality of the problem

In recent decades, there has been a growing demand for natural components with
biological activity in creating healthy foods and supplements. Wild medicinal mushrooms can
be a source of active elements to be used as functional ingredients. In the proposed thesis, the
species Ganoderma lucidum and Cordyceps sinensis were studied in order to compare their
biologically active composition and the content of derivatives of adenosine, peptides and phenols
in the obtained extracts. By expanding the knowledge of the composition of the higher medicinal
mushrooms Ganoderma lucidum, Ganoderma neo-japonicum, Cordyceps sinensis, and
Cordyceps militaris, their application as natural ingredients in new bioproducts with an expected
health effect is stimulated. In this context, the problem developed in the dissertation is topical,
both scientifically and scientifically applied. The topicality of the topic is complemented by the
fact that a composition and technology for obtaining a new functional bioproduct has been
developed.

II. Purpose, tasks and methods of research (thesis hypotheses)

The literature review provides specialized information on the topic being developed and
is very informative and purposeful. The author presents detailed information on the application
of different species of higher fungi as sources of biologically active substances, methods for their
cultivation and methods for obtaining biologically active extracts. The section ends with
conclusions on which the formulated goal is based. The aim of the dissertation is to develop a
technology for obtaining bioproducts based on organic sources. On the basis of the set goal, the

tasks for its implementation are also formulated. The section "Materials and Methods" is



developed within 27 pages, with the materials, techniques and methods themselves described
comprehensively. To solve the tasks, the PhD student uses a rich arsenal of classical and modern
analytical and biochemical methods. In his work, the doctoral student has mastered a large
number of methods, which is grounds to believe that he has acquired the necessary
methodological experience in deriving a scientific experiment. The analyses carried out are in
full compliance with the set goal and tasks in the dissertation.
III. Visual presentation and interpretation of the results obtained. References

The dissertation work consists of an introduction, a literature review, materials and
methods, results and discussion, summarized conclusions and literature. The results of the study
are illustrated and shown in synthesized form with the help of 22 tables and 32 figures. I consider
them appropriate, for a fuller and more complete presentation of the large volume of information.
The visualization approach is balanced and allows a discussion of the dependencies. The results
of the study, their analysis and discussion occupy an essential part of the dissertation. They are
presented in a structured logical sequence. The data is indicated correctly. They are analyzed and
interpreted to the required extent. On the dissertation topic, modern scientific information was
systematized using 207 literary sources (1 in Cyrillic and 206 in Latin). The structuring and
interpretation of the literature used shows thoroughness and knowledge of the problem being
developed.

IV. Thesis contributions

As a result of the experimental work carried out and the presentation of the results, 10
conclusions were formulated, on the basis of which the doctoral student made scientific and
applied scientific contributions. 16 contributions are presented, of which 4 scientific, 10 applied
and 2 applied. The contributions are formulated correctly and fully follow from the resulting
dependencies A scientific contribution is the established technological regimes of cultivation of
the higher medicinal fungi Ganoderma lucidum, Ganoderma neo-japonicum, Cordyceps sinensis
and Cordyceps militaris. A method has been developed to produce fresh mycelium from higher
medicinal fungi (Ganoderma lucidum, Ganoderma neo-japonicum, Cordyceps sinensis and
Cordyceps militaris) in a liquid culture medium in order to obtain a high content of biologically
active peptides with enzymatic action. Of scientific and applied importance is the developed
method for the production of mycelium from higher medicinal mushrooms and technology for
the production of a functional product - "FibrinoZIME" with a physiological focus on the
breakdown of fibrin and amyloid protein. For the first time in the new functional product -
"FibrinoZIME", a combined action of various enzymes with fibrinolytic action was used,

differing in molecular mass (from 10 to 110 kDa), which provides an increase in biologically



active action. With an original contribution character are the established parameters of semi-
industrial production of Cordyceps militaris in real conditions in a farm for growing medicinal
mushrooms with an enterprise for the production of extracts, located in the city of Jinhua, China.

V. Publication activity and quality assessment of scientific publications

Doctoral student Nikolay Solakov presents to the dissertation 3 publications, of which 2
are printed in editions, referenced and indexed in world-famous databases with scientific
information Web of Science and Scopus. The report presented by the doctoral student shows a
sum of 106.66 for Group A and D, which exceeds the minimum requirements for groups of
indicators in the professional field 5.12. Food Technology. The publications fully cover the
direction and the tasks set in the doctoral dissertation. The autoreferate is shaped according to
the content of the dissertation and reflects the main results of the research conducted. In the
dissertation and autoabstract the doctoral student has presented seven participations in scientific
projects. Two products developed by assist. Solakov (Functional chocolate LyoCrunch and
Functional lyophilized product "Fucostem") were awarded in an innovation competition, section
"Research and Development" of the International Agricultural Exhibition AGRA 2019-2020.

VI. Critical remarks, questions and recommendations to the candidate

In essence, I have no objections to the dissertation work.

CONCLUSION:

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

On the basis of the foregoing, I propose to award to the Asst. Nikolay Yankov Solakov
the scientific degree "Doctor" in the field of higher education 5. Technical sciences, vocational
field 5.12. Food Technologies, scientific specialty "Technology of biologically active substances
(incl. enzymes, hormones, proteins)”.

A
Date: 15.08.2023 PREPARED THE OPINION:(/VW7
/Assoc. Prof. Maria Doneva/
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