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Ot:  upod. 18 Kara Hanesa Bennykosa
Tpaxuliciku YHupepcdTer, Arpapet Gaxynrer.
4.3, BHOROTHYECKH HAVKHY
OT1HOCHO: AUcCePTatOHEeH TPY/ 3a NMPUCHKIAHS Ha 06})83()337[‘@”{3 i Hay4yHa
CTCIICH n{]ﬁﬁTO]}“ 110 Hay4Ha choelnalidocT

PuGoBpACTBO, pHOHO CTONARCTBO B MpoMULIUIeH proonos B AD na TPY

ABTOp Ha JUCEPTALUOHHUS TPV Mycraba Amu Mycrada
Tema Ha qucepTalMOHHMS TPY L Texuonoruuxn rapaMerpy 3a yerolfuuso

U eKOJIOTOCHOOPA3HO aKBAIPOU3BOACTRO
Havunu pvrosooumenu. nou. n-p Credra Huxonosa Crognosa

pod. a-p Ueaito Hukonaes Cupaxos

OcHoearie 3a IPeACTaBHe Ha CTAHOBUILETO: YYacTHe B ChCTABa Ha HAYYHOTO
Kypu 110 3aUlMTa  HA  JIMCePTAUMOHHHUS  TPYHX  CBIVIACHO  3aroBesl
Nel115/31.03.2023 na Pexropa va TPY.

1. Undopmanus 3a qucepranra

Myctada Anu Myctapa e poaer Ha 18.11.1992r. B rpaa Crapa 3aropa. 3apbpiiBa
cpeanoTo cu obpaszosarue B COY | Visan Basos". rp. Crapa 3aropa npes 2011r. Ceinara
FOAMHA 3AMUCBA BHCLIE obpazoBadue B cneumannoct "PudopbacTRO ¥ akpakyntypa B
Tpakuitcxn vausepenrer, Arpapes ¢axyiarer, rp. Crapa 3aropa.  Jlunnomupa ce, £aro
Hakanaenp npez 2014r. Ilpes 2015 roa. sanucBa Maructbpeka crenen b Tpaxuicku
VHHBEPCUTET,  CHCLMANHOCT AKBAKYATYpa™, peposna dopma Ha OOyuYeHHE, KOATO
npuxmousa 20171, [To speme na pucliero cu obpasopauue B GAKAIABLPCKA CTENCH 11pe3
2013-2014r. yyactea B nporpama .Epazem™ u nocewasa yuusepenrera ,Suleiman Demirel
university B rpan Mcenapra,  Typums. Tpes 2013r. pabotu 0o CoeupaiHocITa, KOSTO
3aBBpIIBA,  KATe .. Texuonor™ s nuerbproBo cromancrso JIAJ Bl rp. [esun. [ipes
2015-2016r., karo marucThp, no nporpava ,Epassm™ cnenpamniupa g gupma JMATT, rpan



Wamup, Typurs. OTHORO M0 BpeMe Ha MarueTpartypata cu npes 2016r. crieunaimsupa it B
viupepentera ,,Kagatim Celebi”  rpan Mamnp, Typuus. Ha 01.04. 20181, ¢ sauuciien, kato
PENOBEH JOKTOPAHT KbM Kareapa .buosoris ¥ aksakyarypa®, cexuus ., AKBAKYJITYpa”, ol
PHKOBOACTBOTO Ha npod. M. Cratikos. Brnocieactsine HeroBi HayuHy PROBOIHTENM CTABAT
nou. Credra Crosnosa n npod. Meaitio Cupakos. OTuncied ¢ ¢ npapo Ha 3dlidia Ha
28.04.2022 ron.

2. O6ma xapakrepucTuKa Ha NPeACTABEeHUsE AHCePTAIMOHeH TPYA

Temata Ha JAUCEPTALMOBAUS TPYA € aKTyaaua, TbH KaTo M3CHeABaHudTa B
AKBAKYITYPATA [IPE3 DOCICAHHTE FOIHHY Ca HACOUEHH KbM HAMHPAHCTO HA anTepHaTuBHN
H3TOYHMUM HA TIPOTEMH H MAZHHHH, KOUTO I8 3a8MCCTAT CKBIO CTPYBAILOTO prdHO OpaluHO 1
maciao., Taka mie ce HaMailn HATHCKBT BLPXY €CTECTBeHMUe PUOHM NONYIaluy o1 ¢/Ha
CTpaMa. & OT JPYra 1He ¢ MOBMILU KA4eCTBOTO Ha IIPOJAYKTHIC OT AKAlPOU3BOACTROTO.
Ocsen TOBA XPAHEHETO B PUOOBBACTBOTO € OCHOBOTIONArall PakTop NpH OTHISKAAHSTO HA
XHAPOSHOHTH, OT KOSTO 3aBUCH HPUPACTHT, YCBOABAHETO HA NMOJABIHATA XPAHa, KAUECTBOTO
Ha MecoTo. [TocraBenara el e sCHo i TouHo opMyiMpana. 32Ja4nTe, CBbhp3aHy ¢ ueaTa, ca
po6pe nedrnupanv. Msbpanure suzose padu ¢a MHOIG NEPCHSKTUBHY 33 akpakynrypara s
Brarapusa, kato ocobeno adpukadekust com (Clarias gariepinus) w pyckara ecerpa
(Acipenser gueldenstaedtity Halupat Bee 10-TOMAMA NOTNYAAPHOCT. B H3chexsanusta ca
noabparu Qyparke, npu KOUTO pUOHOTO OPAIIHO M MACHO ¢4 3AMEHCHH ¢ MOPCKH BOAOPAcH
1 Q-3 — FORPLUS™,

OT nutepaTypHHs 0030p ce BUAKAA, 4e JOKTOPAHTHT T03HaBd MHOTO A00pe
npobieMaTHKaTa W HAYWHWTE H3C/eBaHis, CBbP3AHHM ¢ NpoyuBaHara Temathka. Muoro
H00pe ca NpocieeHH HATMYHATE HAYYHH JAHHH 34 N3103BAHETO Ha A00aBKH U CYPOBHHA ¢
pasninueH Tpou3xon BbB  dypaisn B PHOOBBICTBOTO. XPAHWTENHATE HIHCKBAHHS 38
KYNTHBUPAHHTE BWIOBE, HAlpaBeHa € M OMOJOTHYHA XdPAKTePHCTHKA HA BCCKH BUIL
Wsnonssaru ca 394 smTepatypan uzrournka (14 Ha kupunnua u 380 Ha JaTHHUIA), KOUTO
VMENO ¢a aHaTHanpaHi U UHTEPIPETHPAHN.

UscreapanusaTa ca NpoBeIeH B pelupKynandoad cuctemu (RAS), oTavvasati ce ¢
peila TPeIMMCTRE, KOHTO ¢a BbB BPB3Ka ¢ ¢HEKTHBHO H3(0J3BAHE HA [IPOU3BOACTBEHHTE
IO M BOJHUTE pecypcH. PeunpKyJauMOHHHTE CHCTEMM  M3UCKBAT  3aAbA00MCHH
HPOYHBAHWA, USIALLH OA00PIBatE HA ePERTHBHOCTTA HA IPOM3BOACTBOTO 1 yCclnosudTa 3a
KYJATHBHPAHUWTE  OpPrannsmy. 3a  [POBEAAHC HA  eRCHEpUMEHTAInATa  dact  oT
HHCEPTALHOHHMS TPY/L ¢4 H3NOA3BAHY CHBPEMEHHU METOM, KOWTO Ce rpuiarar s obnacrra
HA AKBAKYITYpaTa M ca noabpaHu CbriacHo cieundukara Ha TNaHyBaHuTe 3alauu
(XMAPOXHUMHYHM, PACTEXKHM, KA4ecTBO Ha Meco). Beuuxd pamnm ca obpaborenn upes
HOAXOA WU CTATUCTHYECKH METO M,

Jlucepraumodnuar Tpya e ¢ obem 154 crpaBuigt M CTPYKTYPUPaH  CHIIGCHO
OOMIOAPHETHTE  KPUTEPUH W CHABPKA BCHUKM HEOOXOJMME  pasiend - BhBCACHUE,
mTepartyper 0630p, Lea M 3aiauu, MaTepuain M MCTOLW, PesyITaTH, AMCKYCHS, U3ROMIL
APENOPbKH, NPHHOCH, LHTHPAHH JUTSPATYPHI H3TOHHULIM. B JNCePTAluIsTa ¢ HOMECTeH H
CHHCHK Ha HayuHuTe NyOANKALi, CBLP3ani ¢ aucepraiusita. [posejennre nscaeapanud ca
ypes NPUIAraHe Ha MEKAYHAPOIHO YTBLPACHH METO/IM Y CTARAAPTH, B PE3YIITAT Ha KOSTO Ca
HONYHEHH ANEKBATHI PE3YITATH U (POPMYNMPAHM CHOTBSTHH H3BOAM, KOUTO ca 7 Ha Opoil.
Ha 6a3ata Ha BCHUKO TPEACTABSHO B AHCEPTALMATA €A GOPMY/IHPAHI TPH APEAOPBKY 1 TP
OPUTTHATHI HAYUHI [IPHHOCH.
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3. Ouenxa ua HOJYUYCHHTE HAVUYHH H HAYHHO-HPDHNGKHEH pesyjararTy

}'{a}"LIHH"I‘G DE3YIATATH B JUCEPTALUMOHHWSL TPy < CBBP3AHN ¢ YCTAHOBABAHC Ha
BIKUAHKHCTO Ha 3AMAHATE HA pl/}6i"l(.')'i O 6pal_[mo 1 MacJIc BLB (1))"'[’,)3}}(”'?'6 C alirepHaTrBhn
U3TOYHETLIE (M()pck’ll BOAOPACII) Ha OpOTeHl M MA3HHHI BLPXY SHUAPOXHUMMHHWH H
Xliiip()(})%fﬁilqHEE mapaMeTpn B peudpryladiodta  cuerema, OCHOBHHN p”ﬁ()i'[p())ﬁl}”K'E'HRI“EVE
HIOKA34TCIIN, XHMUYCH ChCTal Hd MCCOTO Ha pV[6HT‘€, QUOABGTBOPABAHC HA (1)}"[7)'&)1(“,

4. Ouesra Ha HAYYHITE H HAYYHO-TIPHIOKHE [IPHHOCH

Crnpaskata 3a OpUHOCHTE No aucepraumaTa va Mycrada Aan Mycraga cnoTReTCTRA
Ha TPOBEAEHUTE M3ICACABAHNA U iloyyueHnTe pesyartati. flocomenu ca Tpu opurunpainu
IPUHOCH:

v 3a nbpBY OBT B CTpAaHATa € YCTAHOBEHO BAMSHHETO Ha Gypax ChABPIKAL]
ANTSPHATUBHH U3TOMHIIUL HA TMPOTEHH B MasHHHI [IPH XPAHEHETO Ha AbioBa
muetbpea (Oncorhynchus mykiss) BhpXy XUMHUHNS CCTAB Ha MecoTo .

v 34 bpBU BT B CTPAHATA € YCTAHOBEHO BIAMAHHETO HA (Bypaxk CbABpIKALL
AITEPHATUBHE H3TOYHHMHEM HA DNPOTEMH M MasHHHHI [PU  XPAHCHETO Hi
agpuxarckn com (Clarias gariepinus) BppXy XUIPOXUMMUHNITE [TOKA3ATEIH,
[IPEKUBASMOCTTA. NPUPACTTA H XPAHUTEAHUS KOS(BHLMEHT.

v 3a mbpBH LT B Bharapis ¢ yCTAHOBEHO BIMAHHETO HA QYPaK CLABPIKALL
ANTEPHATUBHY H3TOUHULM HA NMPOTEHH W Ma3HUHK [IPKH XPAHEHETO Ha pyCKa
ecerpa (Acipenser gueldenstaedriiy BbpXY XHAPOXMMMUHUTE [TOKazare/iv,
NMPEIKUBSEMOCTTA, MPUPACTTA 1 XPAHATEIHMS KOSULIMEHT.

5. Ouenka Ha OyOaHKaMATE 0 AUCEPTANUATA

BbB Bpb3Ka CbC 3AWMTATA HA AXCEPTALHOHHUAT TPY/ ca NPEACTABEHW 5 HAY4HH
CTATHU HA AHIIMICKH €3UK B peepRpaHH CIUCAHUA. €1HATa OT KOMTO B CINIUCAHKME ¢ HMIAKT
pair AACL Bioflux (SJR Q3:0.257). Eana OT cTaTHHUTE € CaMOCTOATENHA, 4 APYIHTe ABe <4
B KOJIGKTHB, KATO W B JIBETE JOKTOPAHTE € MDLPBH aBTOP, KOETO AOKA3BA JIHYHUS [IPHHOC 33
noayuenmre pesyarard. Mycraha Ann Mycraba jgoxiansa Ha TpR HayuHu  (popyma
PEAVIITATHTE OT CBOSITA AucepTauMorHa paspatorka. [1ySaukynanure JaHnu €a npUBIeKii
BHUMAHHMETO HA MENJIyHApOJHATa HayyHa OOLHOCT, KAKTO Ce BWKAA OT CHMCbKA ¢
UHTHPAHUATA HA TPYAOBETS HA Kau/uiaata. Tesn HAYKOMETPHYHI JAHHH HAMbIHO HOKpUBaT
M JIOpH HAJAXBBEPAST 3aKOHOBUTE M3HCKBAHHA 34 NpuioduBareTo Ha odpasosare/ara U
Hay4dua creneH Jiokrop™. '

6. Ouenka Ha aBropedepara

ApropedeparbT BrItouBa o6io 64 cTpaHni, oHarieseH ¢ 20 tabniut w 5 gurypu.
ABTOpeepaThT OTPA3IBA aACKBATHO PE3YNTATUTE W TIPUHOCHTE HA JUCCPTALHOHHUA TPY L.
Bewukn pasfend Ha JUCepTaluata ca NpeACTaBeHd KOPEKTHO W 0000uapat HambjaHo
H3CTIEABAHKATA.

7. Kputiuny 0eJIeKKY, NPENophKH H BLIPOCH
Unatin TIpeABIid aKTYAJTHOCTTa Ha I'l])OGﬂCM&THKﬁT*d HA AHCEPpTAUMOHHHA TPYA
OpENOPbUBAM HA AOKTOPaHTa Ja APOABL/UKHY H3CICABAHNATA CH,



8. 3axkmwouenue

[MpeacrapenysT QUCEPTAUMOHEH TPYA CBABPMHA HAYUHI W HAYYHO-IPHIOWAH
PE3YNTATH., KOWTO [PEACTABRABAT OPHIMHANCH NPHHOC B HAayKata W OTTOBApAT  Hd
UBHCKBAHUMSTA Ha 34KOHA 3a PA3BHTHE HA aKaleMiluuus cberap B Penybinka brarapua
(3PACPB), ITpasusnika 3a npuiarane va 3PACPb v TM3PAC na TpV.

JlucepTrauMoHHIAT  TPYA  NOKasBa, H¢ Mycrada Anum Mycraga npiremana
3 bAGOUSH  TEOPETHINY  3HAHUS M NPAKTHYECKM YMEHHS [0 HAayuHa CHeliaiHoct
PnGopbacTBO, PHOHO CTOMAHCTBO M MPOMUULIEH PHOOJIOB™, KATO ASMOHCTPHPA KAHCCTEA U
YMEHMA 30 CAMOCTOATENHO TUIAHMPAHE ¥ [POBE/IAHS HA HAYHHO M3CICABANE. Topa My zasa
OCHOBAHME 3a MOJOKHTENHA OLEHKA HA [POBEASHOTO uW3CheapaHe 11 Npeilaram  #a
HOUMTASMOTO HAYUHO SKYPH jid HpUchin 00pazoBaTeiHaTa W HayqHa CTericH Sdoirop” Ha
Mycrada Amu Mycrada B ofnact Ha BHCUIE . 00pasoBanue: 6. ArpapHu HAYKH W
BETEPHHAPHA MEAMLMHA, NPOPECHOHANHO HATIPAR/ICHHS 6.3, JKUBOTHOBBACTRO, JOKTOPCKa
aporpaMa PudopbacTeo, pHOHO CTONMAHCTRO H IPOMHILICH pubonos.

02.05.2023 [Moamuc: ......... e W
rp. Crapa 3aropa (ipod. nu Kars Benudkosa)
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OPINION

From: Protf. Katya Naneva Velichkova,
Trakia University, Faculty of Agriculture,
4.3. Biological science
For: dissertation work for the award of an educational and scientific
degree "Doctor" in a scientific specialty

Pisculture, fisheries and industrial fishing

Author of the dissertation: Mustafa Ali Mustafa
Dissertation topic: Technological — parameters for sustainable and

environmentally friendly aquaculture
Scientific supervisors: Assoc. prof. Stefka Nikolova Stoyanova

Prof. Ivaylo Nikolaev Sirakov

Reason for presenting the opinion: participation in the composition of the
scientific jury for the defense of the dissertation according to Order No.
1115/31.03.2023 of the Rector of TRU.

1. Information about the dissertation student

Mustafa Ali Mustafa was born on 18.11.1992 in the city of Stara Zagora. He
completed his secondary education at "lvan Vazov" Secondary School, Stara Zagora in 2011
The same year he enrolled in higher education in the specialty "Fisheries and Aquaculture” at
Trakia University, Faculty of Agriculture, Stara Zagora. He oraduated as a bachelor in 2014
In 2015. he enrolled in a Master's degree at the Trakia University, majoring in Aguaculture, a
full-time form of study. which ended in 2017. During his higher education at the bachelor's
degree in 2013-2014, he participated in the Frasmus program and attended the University
wSuleiman Demirel University" in the city of Isparta, Turkey. In 2015, he worked on the
specialty he graduated from as a "Technologist” in the trout farm "PAL" BG, the city of
Devin. In 2015 works in the specialty he graduated as a "Technologist” in trout farm "PAL"



BG. town of Devin. In 2015-2016, as a master, under the Erasmus program, he specialized in
the company "MAT". city of lzmir, Turkey. During his master's degree in 2016 also
specialized in "Kagatim Celebi" University, lzmir, Turkey. On 01.04. 2018 was enrolled as a
full-time doctoral student at the Department of Biology and Aquaculture, Aquaculture
Section, under the supervision of Prof. Y. Staykov. Subsequently, his scientific supervisors
became Assoc. prof. Stefka Stovanova and Prof. lvaylo Sirakov. He was dismissed with the
right of defense on 04.28.2022.

2. General characteristics of the presented dissertation work

The topic of the dissertation is relevant, as research in aquaculture in recent years has
focused on finding alternative sources of protein and fat to replace expensive fishmeal and
oil. This will reduce the pressure on the natural fish populations on the one hand, and on the
other hand, the quality of the products from aka production will increase. In addition,
nutrition in fish farming is a fundamental factor in the cultivation of hydrobionts, which
depends on growth, assimilation of feed, and meat quality. The set goal is clearly and
precisely formulated. The tasks associated with the goal are well defined. The seiected fish
species are very promising for aquaculture in Bulgaria, especially the African catfish
(Clarias gariepinus) and the Russian sturgeon (Acipenser gueldenstaedtii) are gaining more
and more popularity. In the research, feed was selected in which fishmeal and oil were
replaced with seaweed and -3 — FORPLUS™,

From the literature review, it can be seen that the doctoral student knows very well the
issues and scientific research related to the studied topic. The available scientific data on the
use of additives and raw materials of different origin in feed in fish farming, the nutritional
requirements for cultivated species, and a biological characterization of each species have
been very well tracked. 394 literary sources were used (14 in Cyrillic and 380 in Latin),
which were skilfully analyzed and interpreted.

The research was carried out in recirculating systems (RAS). distinguished by a
number of advantages, which are related to the efficient use of production areas and water
resources. Recirculation systems require extensive research aimed at improving production
efficiency and conditions for cultured organisms. To conduct the experimental part of the
dissertation work, modern methods are used, which are applied in the field of aquaculture
and are selected according to the specitics of the planned tasks (hydrochemical, growth, meat
quality). All data were processed using appropriate statistical methods.

The dissertation has a volume of 154 pages and is structured according to generally
accepted criteria and contains all the necessary sections - introduction. literature review, ain
and objectives. materials and methods, results. discussion, conclusions, recommendations,
contributions, cited literary sources. The dissertation also includes a st of scientific
publications related to the dissertation. The research conducted was by applying
internationally approved methods and standards. as a result of which adequate results were
obtained and corresponding conclusions were formulated, which are 7 in number. Based on
everything presented in the dissertation, three recommendations and three original scientific
contributions have been formulated.

3. Evaluation of the obtained scientific and scientific-applied results
The scientific results in the dissertation work are refated to establishing the influence
of replacing fish meal and oil in feed with alternative sources (seaweed) of protein and fat on



hydrochemical and hydrophysical parameters in a recirculation system, basic fish
productivity indicators, chemical composition of fish meat . feed utilization.

4. Evaluation of scientific and scientific-applied contributions
Mustata Ali Mustafa's Dissertation contributions report corresponds to the research
conducted and the results obtained. Three original contributions are cited:

v" For the first time in the country. the influence of feed containing alternative
sources of protein and fat when feeding rainbow trout (Oncorhynchus mykiss)
on the chemical composition of its meat was established.

¥" For the first time in the country, the influence of feed containing alternative
sources of protein and fat in the feeding of African catfish (Clarias
gariepinus) on hydrochemical parameters, survival, growth and nutritional
coefficient was established.

v For the first time in Bulgaria. the influence of feed containing alternative
sources of protein and fat in the feeding of Russian sturgeon (dcipenser
gueldenstaedtii) on  hydrochemical parameters, survival, growth and
nutritional coefficient was established.

5. Evaluation of dissertation publications

in connection with the defense of the dissertation work, 3 scientific articles in English
have been presented in referced journals, one of which in a journal with an impact rank of
AACL Bioflux (SJR Q3: 0.257). One of the articles is independent, and the other two are in a
collective, and in both the doctoral student is the first author, which proves the personal
contribution to the obtained results. Mustafa Ali Mustafa reported on three scientific forums
the results of his dissertation work. The published data have attracted the attention of the
international scientific community, as evidenced by the citation list of the candidate's works.
These scientometric data fully cover and even exceed the legal requirements for the
acquisition of the educational and scientific degree "Doctor™.

6. Evaluation of the abstract

The abstract includes a total of 64 pages, illustrated with 20 tables and 5 figures. The
abstract adequately reflects the results and contributions of the dissertation work. All sections
of the dissertation are presented correctly and fully summarize the research.

7. Criticisms, recommendations and questions
Bearing in mind the topicality of the issues of the dissertation work, I recommend the
doctoral student to continue his research.

8. Conclusion

The presented dissertation contains scientific and scientific-applied results, which
represent an original contribution to science and meet the requirements of the Law on the
for the Implementation of the ZRASRB and PPZRAS of the Trakia University.

The dissertation shows that Mustafa Ali Mustafa has in-depth theoretical knowledge
and practical skills in the scientitic specialty " Pisculture, fisheries and industrial fishing ",
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demonstrating qualities and skills for independent planning and conducting seientific
research. This gives me grounds for a positive evaluation of the conducted research and l
propose Lo the honorable scientific jury to award the educational and scientific degree
"Doctor” to Mustafa Ali Mustafa in the field of higher education: 6. Agricultural sciences and
veterinary medicine, professional direction 6.3. Animal husbandry, doctoral program
pisculture, fisheries and industrial fishing.

02.05.2023 Signature: ........ SR, .

Stara Zagora (prof. K. Velichkova)



