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CTAHOBHUIIE

BbpXYy AHMCEPTaLMOHEH TPYA 3a NoJTyyaBaHe Ha o6Gpa3oBaTeliHa U Hay4YHa CTerleH ,,I0KTop”
B obnact Ha BHcie obpasoBanue 5. TexHHueCKH HayKH, Npo(ecHOHaNIHO HanpapieHue 5.12.
XpaHHTEIHH TEXHOJOTMM, HAay4HA ClELHATHOCT » [€XHONOrMs Ha GHONOrMYHO aKTMBHMTE
BELIECTBA (BKJI. EH3UMH, XODMOHH, GenTbunnm)*,

Tema u aBTOp Ha AMCepTALHOHHUS TPYA: ,,Pa3paGoTBate Ha TeXHONIOrMs 32 GHONPOAYKTH

Ha OCHOBaTa Ha OpraHM4YHH U3TOYHHLIK“ OT ac. Hukonaii Slukos Conakos

Ynen na mayumoro xypm: jou. A-p Cserna Makcumosa JlaHKoBa, Hucturyr no
KPHOOHOIOTHS ¥ XPAHHTENHH TEXHONOIHM - Codus, HayyHa cneumansoct ,,TeXHONOrHs Ha

OMONIOrMYHO aKTHMBHHMTE BelIecTBa (BKJI. €H3MMH, XOPMOHH, GenTbuuHM)“, 3anoBex 3a
HasHayaBaHe Ne PJ1 05-75/22.05.2023 r. na Ipencenarens na CCA.

I.  AktyaaHoct Ha npo6aema

B nocnennure necerunerus ce Habmoaasa 3acuieH MHTEPEC KBM H30JIMPAHETO M
M3C/IC/IBAHCTO HA NPUPOJIHH ChEIUHEHHSA C PU3HONIOTHYHO AEHCTBHE, KOMTO GHXa MOTIIM 1a UMAT
Gnaronpusten edekr npu TepanusTa H npopuNaKTHKaTa HA MHOIO COLMAJIHO 3HAYUMH
3abossBaHus. Tasu TeHICHLMS 10BEJE 0 NPEOTKPUBAHE M 3aIBIGOYEHO Npoy4YBaHe Ha peaula
OHONIOrMYHM CYPOBHHH, H3MON3BAHH B TPAIMIIMOHHATA MEIULIMHA KATO BB3MOYKHH M3TOYHMLIM Ha
OGHMOaKTHBHM BeElIECTBA.

Jlokato neyeGHUsA NOTEHLMAN HA PACTEHHMATA € EMITMPHYHO MO3HAT OT BEKOBE U € 06EKT Ha
MHOXECTBO Hay4HM HM3C/€/BaHHs, B Bbirapus cuiiectByBa MHOro ro-maiko uupopMaums 3a
JICHCTBHETO M MPHIIOKEHUETO HA MEIULIMHCKHTE BHCLIM Ib6H, KOHTO Ca IMHPOKO M3IION3BAHH B
TPaJMLIMOHHATa KHMTaWCKa MeauLMHa. HenocTaThyHO NpOydYeHH ca M BB3MOXKHOCTHTE 3a
npuiaraHe Ha GHOTEXHOIIOTHYHH METO/IM 3a T0JTy4YaBaHe Ha (M3HONOTHYHO AKTHBHH EKCTPAKTH
OT BHCLIMTE I'bOH B IOCTBIHA H JIECHOYCBOMMA opma. OT Ta3u riieiHa To4YKa pa3paboTBaHus B
auceprauuaTa npobieM e 6Ge3CrnopHO aKkTyaleH B HayYHO M HAyYHO-NPHIOKHO OTHOLIEHHE.
AKTyaJlHOCTTa Ha Temara € n106pe 06OCHOBaHa BBB BBBENEHMETO W OGILUMDHMS JMTEpaTypeH
0630p. Pasrnenanu ca 17 Buna MeAMUMHCKY re0U 1 ca noabpanu 4 BUJa, H3BECTHH C Hal-BUCOKO
ChAbpXKaHHWe Ha OMONOrMYHO aKTHUBHM BemlecTBa. ONTHMU3MpaHa € TEXHOJNOTHATA Ha
KyJITHBUPAHETO MM B J1a6OpaTOpPHH M MOJYNPOMHIJIEHH YCIOBMA. MHOBaTMBEH MOMEHT B
AMCEPTALMOHHUA TPYA € NPUIIOKEHUAT METOJ Ha (epMeHTalus Ha rebeHus cyberpar ¢ mam
npopyuenta Bacillus subtilis, xOHTO JaBa BB3MOXKHOCT 338 XMADPOJIM3HDAHE HA KJIETHYHHTE
CTPYKTypH B rbOHaTa CypOBHHA U ITBJIHO OCBOGOXKAaBaHe HAa GHOAKTUBHUTE KOMITOHEHTH.




II. Hen, 3agaun u meToan Ha H3cjIeIBaHe

3a mocTHraHe Ha nocTaBeHaTa uen B Xoja Ha paboraTta Mo AMCEpPTALHOHHHMS TPYA
AOKTOPAHTET € (pOpMyIHpai 8 KOHKPETHH 3a/1auH.

U3non3eauusT 3a uscneapane MaTepHal ¢ OpUruHaleH U BKIIOYBA KIETYHM KyITYpH OT
MeaUUMHCKUTe ro6U Ganoderma lucidum, Ganoderma neo-japonicum, Cordyceps sinensis w
Cordyceps militaris. Metopnure, noA6paHH 3a M3MTBIHEHHETO Ha AMCEepTaLMATa ca HAay4YyHO-
000CHOBaHH, HapeJ ChC CTaHJAPTHHUTE ca TPHIIOKEHH M CHBPEMEHHH aHAIMTHYHM TEXHHKH,
BKIIIOYMTEIHO  BMCOKOE(EKTHBHA  TeuHa xpomarorpapus. Ilopagu  ecrectBoto  Ha
AUCEPTALIHOHHHUA TPYJ, 0COGEHO BHUMaHHE € 06PHATO Ha TEXHOJIOIHYHHTE Metoau. [IpoBenenu
€4 MHOXCCTBO €KCMIEPUMEHTH 3a Ky/ITHBHpaHEe Ha NoAGpaHHMTe JAMBOPACTALIM BUCIIH I'bOM.
MHoro noapo6Ho ca pasrienanu eranute 3a PasMHOXaBaHe Ha CTAPTEPHHUTE KIEThYHU KYITypH
B Te4Ha (pa3a 1) u TBbpaa (hasa 2) XpaHHTEI/IHA Cpe/la  HAYMHMTE 3a M0JTyYaBaHe Ha BUCOK JOGUB
MHLE/HA Maca H IUIOJHO TAM0. YUpes BapupaHe ChCTaBa Ha XPaHHUTETHUTE Cpe/l¥ € MOCTUIHATO
ONTUMHU3HpaHe Ha npoueca. JIOMBJIHMTENHO Ca HanpaBeHW ONMMTH 3a KyJITHBMpaHe Ha IIam
Bacillus subtilis NBIMCC 2353 B NoJoOpeHH XpaHMTENHH CPead C Liel yBelvyaBaHe Ha
crneuduyHaTa €eH3MMHA aKTHBHOCT. 3a €KCTpaxupaHe Ha GHOJIOrHYHO aKTMBHMTE BEILECTBA OT
reOHMs Cy6CTpar ca npuioxeHu a8a MeToa - XHAPOJIK3a C €H3UMEH KOMIUIEKC U (hepMeHTaLms
C MONy4eHHUs WAM-NPOAYUEHT B. subtilis ¢ BHCOKA NMPOTEONMTUYHA M XMTMHA3HA AKTHBHOCT.
Etanute oT TexHONOrMYHMA Npolec ca OHArNeAeHH ¢ ACHU noapobuu 6iok-cxemu. MHoro
00po BrieuaTiIeHHe NpaBH, Ye ciea 1abopaTopHO YCTAQHOBABAaHE Ha ONTHMAJIHUTE YCIIOBHMA 3a
orrnexnane Ha Cordyceps millitaris ca TNpOBefeHH €KCEPUMEHTH MpH NOJIYNIPOMHILIEHH
ycnoBus BbB (pepMa 3a MeTMIMHCKH rb6H B rpan [ikutxya, Kutaii, kato noJjiy4yeHuTe 6HOaKTHBHH
€KCTPAKTH Ca aHaJIM3UPaHH U OLIEHEHH.

[IpuinoxkennTe aHAMTHYHK METOIM CHOTBETCTBAT Ha (OpMy.IHpaHuTe 3a1a9i. MeToamTe
Ca OIMMCaHH JI0CTaThYHO MOAPOGHO, 3a J1a ce OCHTypH GbAEIIO BH3NPOU3BEkKIAHE. 3a TE3H, KOMTO
ca 001110 NMPHETH M WIMPOKO M3MON3BAHH € LIMTHPaHa MOIXOAIIA IUTepaTypa.

IIl.  Haraeano mnpeacTaBsiHe M HHTEPNPETALMS HA TOJyYeHHTe pe3yJTaTH.

H3noaspana suTepaTypa.

Ilonyyenute pesynratu ca npeacraBeru B 11 Tabauum u 18 urypu u ca 0606menu B 10
u3B0/ia. Te ChOTBETCTBAT Ha Lie/ITa U 33a/la4HTe Ha IMCEPTALMOHHMA TPy . ChC CHHMKOB MaTepHall
noApo6GHO € OHarJeIeHO Pa3sBHTHETO Ha MMLENA OT M3C/Ie/IBAHUTE MEHLIMHCKH IbOH B TeYHa
TBBp/JIa XpaHHMTENHA cpeja. YCTaHOBEHH ca 00OraTeHWTE XpaHMTENHH Cpeid W BpEMEBHUS
AlManasoH, MpU KOUTO Ce MOCTUraT Hai-106pu pesynratu. [Ipu ekcnepumentute ¢ mam Bacillus
subtilis NBIMCC 2353 e HabmopaBaHo HapacTBaHe Ha 6pos KM3HECTIOCOOHM KJIETKH H
MOBHIIIABaHEe Ha crieuMpHUYHATa €H3MMHA aKTHBHOCT 4Ype3 BHACSHE B ChCTABA HAa XpaHHMTEIHAaTa
cpena Ha npaxoobpasuu exctpakti ot Cordyceps sinensis u Ganoderma lucidum. Tlonydenata
GakTepuanHa Kyn1Typa yCNEIIHO € W3M0JI3BaHa 3a pasrpaxk/iaHe Ha KJieThYyHaTa CTeHa Ha rbOHaTa
Maca, KOETO € JIOKa3aHO C MMKpOCKONCKO HabmoaeHue W XpoMaTtorpad)cku METOAH.
Coabpxanuero Ha Cordycepine u Adenosin B ekctpakt ot Cordyceps millitaris, KynTHBUpaH B



XPaHHTE/IHA Cpe/ia C ONTHMM3MPAH CHCTAB, € 3HAYMTEIHO NO-BHCOKO B CpaBHEHHE ¢ mpobure,
KyITUBMpaHW B XpaHMTENIHa Cpejla ChC CTAHIApTeH CBHCTAB. AHaJW3WTe 3a ChAbpXAHHWE Ha
(beHONHM BemecTBa M aHTHOKCHAAHTHA AKTHBHOCT CBUIO [0Ka3BaT Haii-100pK pe3ynaratu npu
€KCTpakTa oT mioaHo Tano Ha Cordyceps millitaris, orrnexnan HHAYCTPHAJIHO MO ONTHMH3MpPaH
metoi. Kato soruuen pesynrar ot ussLpenara ekcrnepumenTaita pabora e hopmynupan chetas
H € Ch3/1aiCHa TEXHOJIOTHA 3 MOJTy4aBaHe Ha GyHKUMOHAIEH GHONPOAYKT, CBABPKall €KCTPAKTH
OT U3CJIEIBAHUTE MEJULIMHCKH IbOH.

[Ipunoxenara GuGnuorpadus e no Temara Ha AucepraumaTa ¥ BKmousa 207 6Gpos
/IMTEPaTypHH H3TOYHHLUM, KaTo 3HAYMTENHA YaCT OT TAX € OT MocHeaHMTe 15 roaHHH.
Jlurepatyphust 0630p e no6pe CTPYKTYpHMpaH ¥ 3aBbpIlBa C H3BOJH, OT KOMTO ce HOpMyaHpar
LeNTa M 3a/la4UTe Ha IMCEPTALIMOHHHS TPY L.

IV.IIpuHOCH Ha IHCEPTAUHOHHMS TPYA

B pesynrar or pa6orara no aucepraumsrta ac. Conakos e dopmynupan 4 Hayunu, 10
Hay4HO-NIPUIIOKHH U 2 NPUIOKHH NpUHOCa. Hayunute M HayuHO-NpUIOKHNHTE NPUHOCH Morat
Aia ce 06061AT B 3 OCHOBHHM HanpaBleHHs: |) ONTMMH3UPAHE HA PEXUMHTE Ha KYJITHBUpaHe Ha
H3C/ICIBAHHTE MEMLIMHCKH I'bOH; 2) noTyyaBaHe Ha BOJIHH €KCTPAKTH C BUCOKO ChABPIKAHHE Ha
OHOJIOrMYHO aKTHBHM BELIECTBA, YPE3 XMIPOJIH3A C KOMILIEKC OT €H3UMM HIIH (depmeHTaLMs C
Bacillus subtilis xaTo NMPOAYLEHT C HACOYEHA NPOTEONMTHYHA M XMTHHA3Ha aKTHBHOCT; 3)
CKCIICPUMEHTAJIHO yCTAHOBABAHE HAa OCHOBHHMTE IapaMETPH Ha Npolieca Cy6IMMalMOHHO CyIeHe
Ha CBEXWTE MHLENM M eKCTpakTure. Bb3 ocHoBa Ha pesynrature OT JabopaTopHuTe
CKCIIEPUMEHTH € HANPaBEHO MOJYNPOMHULIICHO BHEAPABAHE Ha TEXHOJIOTHATA 38 NPOAYLIHPAHE Ha
mHuen u muoaHo o ot Cordyceps sinensis u Cordyceps millitaris Bspxy TBBpaa XpanuTenHa
Cpezia, KaTo € MOCTUIHATO 3HAYMTEIIHO yBeIMYEHHE Ha KoauyecTBoTo Ha Cordycepin, Adenosin u
HErOBMTE NNPOM3BOJHU B €KCTPAKTa B CPABHEHHME ChC CTAHJAPTHHUTE METOAH 3a POMU3BO/CTBO.

[To npuHuMI NpHeMaM OCHOBHHMTE NMPHHOCH, OCOYEHH OT JOKTOPAHTa, KaTO CYHTaM, 4ye
Hay4YHO-TNIPUJIOKHHU npuHocH 8 u 10 morar ja ce o6eauHAT.

V. lly6iHKauHOHHA aKTHBHOCT H OLeHKAa Ha Ka4eCTBOTO HA HAYYHHTE NyOJHKALHH
Ac. Conakos € BKI0YM] 3 myGIMKaLKMy 10 TeMaTa Ha auceptauusTa. [lse ca pedepupanu
B Scopus unu Web of Science, kato eaHa ot Tax e B u3aanue cbe SJR 0.492 (2022). O6musat
6poit Touku e 46.66, KOETO MOKPHBA M MpPEBUIIABA MHHMMAJIHMTE HALIHOHAJIHM M3MCKBaHHA
cbriacHo 3PACPD u [IpaBunuuka 3a pa3BuTHe Ha akaaeMu4Hus cberaB Ha CCA 3a npunobuBane
Ha o6pa3oBaTeiHa U Hay4yHa CTeleH ,,JOKTop”. JIOKTOpaHTBT € NOCOYMI 4 y4acTusi B HALIMOHAJIHH
HaydyHH KoH(pepeHUMH. Pa3paboTeHMAT BB3 OCHOBa Ha AMCepTalMATa HOB (DYHKLUHMOHaJIEH
npoaykr - ,,FibrinoZIME” e npeacraBeH Ha MexayHapoHara cejckocTonaicka usnoxba Arpa
2020 u e HarpaJieH B KOHKypca 3a HHOBaLlUH, pa3jen ,,HayuHa neitHoct u pazpaborku™ .
VI. KpuTrunu GejieskKH, BLIPOCH H NPeNnopbKH KbM KaHAHAATA
KBM npeacraBeHds AMCEPTALMOHEH TPYJA HsiMaM CBILECTBEHH KPHUTHYHHM O€EKKH M
MpenopbKH, Thif KATO HAaINpaBeHHTE NPEAJIOKEHHA 3a IPOMEHH Ha NPEIBAPUTEIIHOTO pasriiexaaHe



Ca B3€TH NoJ BHHUMaHue oT ac. Comakos. Mimam Genekka OT TEXHHYECKM XapaKTep, KOATO ce
OTHAcs JI0 CNEAHOTO: AKO pesynratute B Tabnuum 13, 14, 15, 18 u 19 ca NpEeACTaBEHH KaTo
CPEIHH CTOHHOCTH + CTaHJApTHO OTKJIOHEHHE, TO ToBa TPAGBa Ja Gb/e yIOMEHATO B 3araBHETO
Ha Tab/M1aTa UM KaTo JAOIMBJIHEHHE MO Hes.

VimMam criiesus BBIPOC KbM AOKTOpaHTa: Ha cTp. 122 u B Tabauua 22 e NIOCOYEHO, Yye B
CBhCTaBa Ha QYHKLUMOHANHUA NPOAYKT ,,FibrinoZIME” e BKmOYeH (bepMeHTHpaJl CBEX MHULEN OT
4 MemuumHcku re6u - Ganoderma neo-japonicum, Ganoderma lucidum, Cordyceps sinensis w
Cordyceps militaris. KakBo € CbOTHOLIEHHETO MEX/1y OTAEIHUTE KOMIOHEHTH?

3AKJIOYEHHE:

B3 0cHOBa Ha NPUIIOXKEHHUTE OT JOKTOPaHTa METO/IM Ha U3CJIe/IBaHE, IPABUITHO H3BECHHTE
EKCIIEPUMEHTH, HarnpaBeHUTe 0600LIEHHs ¥ U3BOJM CYHTAM, Y€ NPEICTABEHUAT JUCEPTALMOHEH
TpyA oTroBaps Ha u3uckBaHuaTa Ha 3SPACPB u [IpaBuiHuka 3a pa3BuTHe Ha aKaJleMHYHHS CHCTaB
B CCA, xoeto Mu j1aBa ocHoBaH#Me ja ro ouens HHOJIOXKHUTEJIHO.

B3 0cHOBa Ha rOpen30KeHOTO Npe/yiaraM Ha noyuTaeMoro HayuHo xypH 1a ce npuchau
Ha ac. Hukonaii Siukos ConakoB o6pa3oBateinHara U Hay4Ha CTeNeH ,,IOKTOp” B 06/1aCT Ha BUCLIE
obpasoBanne 5. TexHuuyecku Haykd, npodecHoHaIHO HanpapieHue 5.12. XpaHHTenHH
TEXHOJIOTMM, Hay4yHa CIIEUMaNHOCT , TexHonorus Ha GHONOrMYHO AKTHBHHMTE BelLIECTBa (BKJL.
€H3UMH, XOPMOHH, OENTBYMHHM).

e

Jara: 15.08.2023 r. HN3IrOTBHJI CTAHOBHUIIETO: L
/nou. a-p Ceerna JlsankoBa/
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OPINION

on a dissertation work for obtaining the educational and 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)".

Topic and author of the dissertation: »Development of technology for bioproducts based

on organic sources" by Assistant Professor Nikolay Yankov Solakov

Member of the scientific jury: Associate Professor Svetla Maksimova Dyankova, Ph.D,
Institute of Cryobiology and Food Technologies - Sofia, scientific specialty "Technology of
biologically active substances (incl. enzymes, hormones, proteins)", according to Order No. RD
05-75/22.05.2023 of the Chairman of the Agricultural Academy.

I.  Actuality of the problem

In recent decades, there has been an increased interest in the isolation and research of
natural compounds with physiological action, which could have a beneficial effect in the therapy
and prevention of many socially significant diseases. This trend has led to the rediscovery and in-
depth study of a number of biological raw materials used in traditional medicine as possible
sources of bioactive substances.

While the healing potential of plants has been empirically known for centuries and is the
subject of numerous scientific studies, in Bulgaria there is much less information about the action
and application of medicinal higher mushrooms, which are widely used in traditional Chinese
medicine. The possibilities of applying biotechnological methods for obtaining physiologically
active extracts from higher fungi in an accessible and easily digestible form are also insufficiently
studied. From this point of view, the problem developed in the dissertation is undeniably relevant
in a scientific and scientific-applied sense. The actuality of the topic is well justified in the
introduction and extensive literature review. Seventeen species of medicinal mushrooms were
examined and four species known to have the highest content of biologically active substances
were selected. The technology of their cultivation in laboratory and in semi-industrial conditions
has been optimized. An innovative approach in the dissertation work is the applied method of
fermentation of the mushroom substrate with the Bacillus subtilis strain, which enables the
hydrolysis of the cell structures in the mushroom raw material and the complete release of the
bioactive components.

II. Purpose, tasks and research methods

To achieve the set purpose, the doctoral student has formulated 8 specific tasks.

The material used for the research is original and includes cell cultures from the medicinal
mushrooms Ganoderma lucidum, Ganoderma neo-japonicum, Cordyceps sinensis and Cordyceps
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militaris. The methods selected for the implementation of the dissertation are scientifically based,
along with the standard, modern analytical techniques, including high-performance liquid
chromatography, are applied. Due to the nature of the dissertation work, special attention is paid
to technological methods. Numerous experiments were conducted to cultivate the selected wild
higher fungi. The stages for propagation of the starter cell cultures in liquid (phase 1) and solid
(phase 2) nutrient medium and the ways to obtain a high yield of mycelium and fruiting body are
discussed in great detail. By varying the composition of the nutrient media, optimization of the
process was achieved. Additionally, attempts were made to cultivate Bacillus subtilis strain
NBIMCC 2353 in improved nutrient media in order to increase the specific enzyme activity. To
extract the biologically active substances from the mushroom substrate, two methods have been
applied - hydrolysis with an enzyme complex and fermentation with the obtained strain-producer
B. subtilis with high proteolytic and chitinase activity. The stages of the technological process are
illustrated with clear and detailed flowcharts. It makes a very good impression that after
establishing the optimal conditions for growing Cordyceps millitaris in the laboratory, experiments
were carried out under semi-industrial conditions in a medicinal mushroom farm in Jinhua City,
China, and the resulting bioactive extracts were analyzed and evaluated. The applied analytical
methods correspond to the formulated tasks. The methods are described in sufficient detail to
ensure future replication. For those that are generally accepted and widely used, appropriate
literature is cited.

III.  Illustrative representation and interpretation of the obtained results.

References.

The obtained results are presented in 11 tables and 18 figures and summarized in 10
conclusions. They correspond to the purpose and tasks of the dissertation work. The development
of the mycelium of the studied medicinal mushrooms in liquid and solid nutrient media is
illustrated in detail with photographs. The enriched nutrient media and time range at which the
best results are achieved have been identified. In experiments with Bacillus subtilis strain
NBIMCC 2353, an increase in the number of viable cells and an increase in specific enzyme
activity are observed by adding powdered extracts of Cordyceps sinensis and Ganoderma lucidum
to the composition of the nutrient medium. The resulting bacterial culture is successfully used to
degrade the cell wall of the mushroom mass, which is proven by microscopic observation and
chromatographic methods. Cordycepine and Adenosin content in Cordyceps millitaris extract
cultured in medium with optimized composition is significantly higher compared to samples
cultured in medium with standard composition. Analyzes for the content of phenolic substances
and antioxidant activity also showed the best results for the extract of Cordyceps millitaris grown
industrially by an optimized method. As a logical result of the performed experimental work, a
composition is formulated and a technology is created to obtain a functional bioproduct containing
extracts from the studied medicinal mushrooms.



The attached bibliography is on the subject of the dissertation and includes 207 references,
a significant part of which is from the last 15 years. The literature review is well structured and
ends with conclusions from which the purpose and tasks of the dissertation are formulated.

IV. Contributions of the dissertation work

As a result of the work on the dissertation, assistant professor Solakov formulated 4
scientific, 10 scientific-applied and 2 applied contributions. The scientific and scientific-applied
contributions can be summarized in 3 main directions: 1) optimization of cultivation regimes of
the studied medicinal mushrooms; 2) obtaining water extracts with a high content of biologically
active substances, by hydrolysis with a complex of enzymes or fermentation with Bacillus subtilis
as a strain-producer with specific proteolytic and chitinase activity; 3) experimental establishment
of the main parameters of the freeze-drying process of fresh mycelium and extracts. Based on the
results of the laboratory experiments, a semi-industrial implementation of the technology for the
production of mycelium and fruiting body from Cordyceps sinensis and Cordyceps millitaris on a
solid nutrient medium was made, achieving a significant increase in the amount of Cordycepin,
Adenosin and its derivatives in the extract compared to standard production methods.

In general, I accept the main contributions indicated by the doctoral student, considering
that scientific-applied contributions 8 and 10 can be combined.

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

Asst. Prof. Solakov has included 3 publications on the topic of the dissertation. Two are
referenced in Scopus or Web of Science, and one of them is in a journal with SJR 0.492 (2022).
The total number of points is 46.66, which covers and exceeds the minimum national requirements
according to the Act on development of the academic staff in the Republic of Bulgaria and the
Regulations for the development of the academic staff of the Agricultural Academy for the
acquisition of the educational and scientific degree "Doctor". The doctoral student has indicated 4
participations in national scientific conferences. The new functional product developed on the
basis of the dissertation - "FibrinoZIME" was presented at the International Agricultural
Exhibition Agra 2020 and was awarded in the competition for innovations, section "Scientific
activity and developments".

VL. Critical notes, questions and recommendations to the candidate

I have no significant critical remarks and recommendations for the presented dissertation,
since the proposed changes to the preliminary examination have been taken into account by Asst.
Prof. Solakov. I have a technical note regarding the following: If the results in Tables 13, 14, 15,
18 and 19 are presented as means + standard deviation, then this should be mentioned in the table
title or as an appendix below it.

I have the following question for the doctoral student: on page 122 and in Table 22 it is stated
that the composition of the functional product "FibrinoZIME" includes fermented fresh mycelium



of 4 medicinal mushrooms - Ganoderma neo-japonicum, Ganoderma lucidum, Cordyceps sinensis
and Cordyceps militaris. What is the ratio between the individual components?

CONCLUSION:

Based on the research methods applied, the correctly conducted experiments, the summaries
and conclusions made, I consider that the presented dissertation meets the requirements of the
ADASRB and the Regulations for the development of the academic staff of the Agricultural
Academy, which gives me a reason to evaluate it POSITIVELY.

Based on the above-mentioned, propose to the honorable Scientific Jury to award Assistant
Professor Nikolay Yankov Solakov the educational and 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)".

HN
15.08.2023 r. MEMBER OF THE JURI: — oy
/Assoc. Prof. Svetla Dyankova, PhD/
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