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Or: npo$. A-p IrHx. Teogopa IlroAvrz:roBa flonoBa,
l4nctury r Eo xaBorHoB'bAHIt nayxu - K ocru u 6po g, C C A
Hayuua C[equanHocT ,,KaeeCTBo Ha xhBoTIIHCKaTa IIpoAyKUIll (ueco u

MecHu npo4yrrz)"

OrHocso: AI4cepraIIHoHeH rpy4 3a rpl4cbxAaHe Ha o6pa:oBare,'IHa I4 HayqHa

CTeleH ..AOKTOptt nO HayqHa CneUI4a,'IHOCT ,,PH6OeIACTBO, prZ6HO

cronaHcrBo tl rlpoMt4lrJteH pu6oron" e AO rrpra 
.l'PY'

Aerop Ha AHCeprauLroHHVq rpyA: Mycra$a Anrz Mycra$a
Teua Ha Ar4ceprarlr4oHHt4, TpyA: ,,TexHo,'rorHr{HH [apaMerpH 3a ycroil'ILieo H

eKoJlofocro6pasno aKBanpoH3BoACTBo"

Hayunz pbKoBoAr.ITe,'Iu: npo$. *p Weafi,lo Cr'rparcoa

Aoq. A-p CreSxa Crosuosa

Ocruoeauue 3a npedcmarnHe Ha cmaHoouu4emoi
HAYIIHOTO XYPI4 TIO 3AUII,ITA HA AI,ICEPTAIII4OHHI4,'I

Ilb I 1 l5/3 I .03 .2023 r. Ha Pexropa sa TPY.

1. LluQopMalrrq 3a AlrcepraHTa
flucepraumr Ce e o6yuanal rto Aol(ropcKa nporpaMa KbM KareApa

,,XI4BorHoBT,ACTBo-He[pexprBHI4 xlaBorHV v cfret(t4anHH orpacnu" ua ArpapeH

$axynrer xru TPY [o HayqHa c[eurzaJlHocr,,Pu6oer.,4crBo, pu6uo cronaHcrBo

14 npoMl4txleu pu6o,,IoB". O6yueurzeTo e oC:L,UIeCTBeHo B peAoBHa $opHla npe:

nepl4oAa 2018r.-2022 r,

2. O6ufa xapaKTeptrcTrKa Ha rpeAcTaBeHuq AHcepTaUHoHeH TpyA

[racepraquoHHr4qr rpyA e crpyKrypr4paH B TpaAI4UHoHHara 3a ro3li Bl4A

HayqHI4 pa:pa6orxu Sopnaa. O6utrasr nay o6enr e 154 crp., or Kolzro Yeo.q- 2 crp.,

flperne4 Ha nl4reparypara - 39 crp., I{e,r H 3aAaqH- 2 crp., Marcpaa,rn u

MeroAI4-19 crp., Pe:yrraru u o6cr,xAaHe -53 crp., Vlzsoilta - 2 crp,, I lpenop'sxu

1 crp., flpanocu- I crp., Jlrareparypa-29 crp., Apyru (Ct'g-bpNaHHe,

[Iy6nzxau[il4 BT,B Bpt3Ka c Al,tceprallarra) - 4 crp.

yLIaCTI'Ie B C'},CTaBa Ha

TpyA c:brracHo 3anoeeA



B nocleAHr4Te toAr,rHH, c iloBauaBaHero Ha pHCKa or peAl,tua sa6orqeaHlafl,

cBbp3aHu c HenpaBIIJIHo xpaHeHe, HyxAI4Te Ha XOpaTa oT u3TotIHI4K Ha

nbJrHorIeHeH rlpoTer.rH 14 3ApaBocJroBHr4 Ma3HVH]a, KaKBI4TO Ce CbAt,pxar A pU6ara

HapacTBa 3HaqI,ITeIHo. Btnpercu roleMHtt HanpeAbK Ha rtpoAyKllHqra oT

aKBaKynrypa B cBeroBeH Moulo6, npo6,rel,r npeACTaBJrIqBa Hapact'Battero Ha

ueHr4Te Ha pr46Horo Mac,.ro ra 6pau-rno, vr 3lasvreJrHnre pa3xoAti :a $ypaN nprz

xpaHeHeTo Ha xplApo6l4oHrure. Tosa olpeAenq Heo6xoAuMocTTa oT

npoyr{BaHrlfl, c KorrTo Aa ce rbpcqT HoBr4 anrepHaruBHu I43Tot{HI4l-U,I Ha [pOTeI4H

rr Ma3Hr4Hr4 3a Hyx lvre Ha aKBaKy nrypara, H Aa ce [poyql4 TexHH, e$exr nle
Bp63Ka c eKoJroroct,o6pa3Horo r-.r ycroii.IHso aKBanpoli3tlo,llcrBo.

[zcepraquoHHuqr rpyA Ha AoKropaHr Mycrarf a Ana Myc la$a H3tlrJlo ce

Brrr4cBa B Ta3a aKTyanHa rvHt1fl Ha H3neABaHVr, n pu6ont,AHara HayKa. Herosara
ocHoBHa qeJr e Aa ce orleHa Brr.rqHueTo Ha aJrTepHaThBHLT H3TOqHI4lllZ Ha npOTeHH

r4 Ma3HI4HI,r (eo4opacrr u n-3 MaCTHH KhcetvHt4) npn xpaHeHeTo Ha AT,foBa

nbCT6pBa, a$puxaHcKl.t coM t4 pycKa ecerpa Bbpxy xLIApoxHN'lIirIHIlre 14

pacTexHll [oKa3aTe,.Ia IIpl4 KynTUBI4paHe B peuHpKynauHoHHa cHCTe\'la. t]

AOn:L,nHeHI4e, |OJITMO BHrrMaHVe e OTAeneHO Bt,pxy npoyLlBalle BJl.vttlttlero Ha

rocoqeHr4Te xpaHr4TenHr.{ r43ToqHHur4 Bt,pxy KaqecTBoTo Ha Meco'fo [lpv

AT,foBara ntcrspna. B nHTeparypHtfl flperneA AoKTopaHTbr [paBH o6uta

xapaKTepvcTtAKa Ha aKBaKynTypara v KynTLrBr{paHeTo B peul4pKynal-lHoHHa

crrcreMa. Ilpe4cranq B r:L,rHora anrepHarr.IBHl4Te h3TotIHHIlu Ha [poreul{ I'1

Ma3HIrH[r, c aKIIeHT Bbpxy BoAopacnt4Te, rtpH xpaHeHero Ha xHApo6nou't'uTe u

3HaqeHr.rero r4M 3a ycroiiu14Boro tl eKoJloroclo6pa':uo aKBaitpoh3Boilcl'Bo.

flperlu:uo u :a4t,n6oqeHo ofit{cBa 6uo,roruqHI4Te H xpaHl'trenHfi I43l.lcKBaHVfl 3a

KynrlrBl4paHero Ha A:broBa ll'bcr-bpBa, a$przr<aHcxu coM u pycKa ecerpa, vr

BJII4THIeTO Ha HTKOI4 anTepHaTVBHt4 fi3TOqHHI-lI4 Ha flpoTel4H t4 Ma3HI{HH B

xpaHeHeTo BT,pxy xHApoxHMHrrHHTe v pacTexHl4Te IIoKa3aTeIH npfi Te3H

Br4AoBe. O6elarr Ha nHTeparyprlu, ttperneA L4 I{&t{Litt't,'r 3a IIcl'oBo]'o

rrpeACTaBqHe cBHAeTeJrcTBaT 3a oTlr4rrHaTa ocBeAoMeIJocT Ha Aol(TopaHTa 3a

Ct,CTorHHero Ha npo6neMa, pa3rJlexAaH B AHCepTaUVf'ta, KoeTo My no3BolflBa

npaBanHoTo rrJraHr,rpaHe r{ npoBexAaHe Ha H3cneABaHLLsTa. B 4rzcepra:gxoHlHl/lfl

rpyA ce rrrrrr.{par 394 nrrreparypHa H3rotIHHKa. 3arrashqra Ha Kupl4nuua ca 14.

JlrzreparypHure I43rortHL{qH or IIocJteAHHre l0 ro4r'*ru ca 46oh.

3. Oqeurca Ha floJryqeHrrre HayqHr u HayqHo-npHJroxHII pe3yJlTarrl

Pe:ynrarrrre or r43BT,pueHara 3HavureJlHa no o6enl eKcnepI4MeHTa-IIHa

pa6ora Ca cBT,p3aHI4 c ycTaHoBrBaHe Ha BJll,IrHHero Ha BoAopacnuTe Karo

anrepHart4BeH I,I3TorrHr,tK Ha nporeuH [I Ma3HuHH, 3aMecrBaul pu6euoro Macrlo H

6paurHo ntn Sypaxa Ha AbroBa rtbcrt,pBa, acfpur<allcKn coN'I H pycKa ecerpa

Bbpxy xI4Apoxr.{MuqHHTe H paCTeXHr.l IIOKa3aTe,'IH rlpll 'fe3H BljAoBe, KaKl'O 11



Bbpxy KaLIeCTBOTO Ha MecTo npu [t,cT'bpBa' Te ca flocTl4fHaTA LIpe3 [pHnafaHeTO

Ha npaBl4neH MeTOAhqecKH uollxoi l, BK.IlrcL{Balll IlpoBe}Kilallc'to Ila

pa3Ho;6p a3H, v c.bBpeMeHHr.{ aHanv3v, noApo6Ho IlpeAcraBeHH B

AlrcepTarlqoHHg.f, TpyA. flocraeenaTa Uen V 3a;Laul Ha HayqHaTa pa3pa6orxa ca

I43 IIflIO I43IT,JIH eH 14.

4,OueurcaHaHayqHHTeuHayqHo-flpl'lJro}Ktl]lIIptlllocH
Bt,s ocHoBa Ha npoBeAeHuTe ]43CIIeABaHHfl Ca $opvy:rnpallH 3 5p.

nprrHoca tt 3 6p. npenop'L,KH 34 npaKTUKaTa. 3a fipt'B fl-bT e Br',Lrrapul e

onpeAeneHo BIuqHI4eTO Ha anTepHaTI4BHH U3TOqHI4UV Ha fipoTeaH H Ma3HHHI',I

uru 6ypuxa Bbpxy xtIApoXI4Ml.{r{HHTe rtoKa3aTeJIH]t, rtpexHBfeMocTTa, rlpI'{pacTa

r{ xpaHuTerHHq KOe(bpruHeHT rIpH KynTI4Bl4paHe Ha a$przrcaucKH COM, pycKa

eceTpa I,I AbI-oBa nbcTbpBa, KaKTo 1,1 Bt,pxy xHMl,ItJHHfl C.bCTaB Ha MecoTo oT

rIocJIeAHaTa, KOeTo onpeAenq lpl4HocHTe KaTO OphI'HHaIHH' B'Se BpT']3Ka c

loBr4[raBaHe Ha ycrofirryBocrra H eKorroroc'bo6pa3Hocrra IIpH lrynruBHpaHe Ha

3Ap]1{6.1{Te-rIeH MaTepvat oT aopr'l KaHCKt4 COM H At,foBa n'bclbpBa, KaKTO t',] rIpH

yfoflBaHeHaeceTpaHoTfJIexAaHeHaIIbcT'bpBa3aKoHcyMauLlfl',3a-npaKTI4KaTa
ce fipenopbtlBa I43rlon3BaHero Ha 6pauHo or BoAopacnH'

5. Ouesrca Ha rIy6"'I]lKaunnre rro Alrcepraufiara

floxropanrtr [peACTaBq 3 HayuHlz rly6rv(a\VV1 B'bB Bpb3Ka C

Agperaqr{oHHr,rfl TpyA (sr<-1. 1 noA 11eqaT). ElHa or ny6'ruKaUHuTe e HayqHo

c6o6xleHr4e oT MexAyHapoAHa MnaAexKa rousepeHul4q, a Apyfa e oTrer{aTaHa

C 11HCaHHe C LIMIaKT paHr u Q3. [orropaHTT'T e BoAeIU aB'I'op' a B cAIIa oT

[y6nLIKaIII4LIT9 H CaMOCTOqTSJISH, KOeTO HnlOCTpHpa 3Haql4'rcJ'lllHtl ]\4y IHqell

rrpr4Hoc npr4 rrpeAcraBqHe Ha HayqHHTe pe3ynTaTV.3ac,ryxaaa Aa ce o'r6elexn'

qe eAHa oT HayqHuTe [y6nI4KaUHI4 Ber{e e III'{THpaHa B [pecTI4XHH

MexAyHapoAHll uzla11ws - Israeli Journal of Aquaculture - Bamidgeh r'r IOP

corf.rence Series: Earth and Environmental Science' [orcropauTbr e yqacrBan

B eAI4H yHI4BepCHTeTCKI'i [poeKT v Tpt4 Hau]4oHa"IHh'

6. Ouenrca Ha aBToPeQePara

AeropeSepaT6T e L{3roTBeH cbrJlacHo l43l4cKBaHVflTa, B O6eM 64 Crp''

BKrroqBalu 20 ra6tutlu v 5 SrarYPu,

eKrIepHMeHTH, nonyqeHI',lTe pe3ynTaTI',{,

rrpr,rHocl4 LI rpenopbKu. flpeAcraBeHo e H

KOpeI(THO OTpa3qBau

npoI43T14r{atuHTe or
pe3rcMe Ha aHrJII"l ilct<tl

fipoBeAeHhTe
T'IX H3BOAH,

e3H I(.



7. Kpuruvun 6elexrcH' rpeflopr,Ku I'l Bbnpocu
B rcpar Ha nl4rep arypttfl o6:op 6a 6usto 4o6pe Aa ce HarlpaBu eAHo

o6o6uenl4e, Koero Aa Hacor'IH K:L,M ueJITa Ha HayqHara pa3pa6orxa.

8. 3arcnroqeHlle
Cuuran, LIe Al4ceprauvoHHvrflr rpyA Ha AoKropaHr Mycra$a Arra

Mycra$a HarbJrHo cborBercrBa Ha H3HcKBaHurra ua 3PACPE, flpasuxHHKa 3a

HeroBoro npfinaraHe u flpasuJrHtrKa na Tpaxu itcxu yHL{Bepcurer 3a rpl.{JlaraHe

na 3PACPB. Toil ct,Abpxa BaxHI,t HayqHH v HayLlHo-rphnoxHl'1 pe3ynrarl't,

KoHTo npeAcraBrqBar IIeHeH nprlHoc e oS,Tacrra Ha H3c.neABatI14ft'a ilocBCTelll{

Ha aKBaKynrypara. OqeH-{eaNa Bl,rcoKo r,r3B:bptueHara pa6ora or AoKropaHra. Tori

AeMoHCTpr,rpa or,[zqHu rro3HaHr.r, B KouKperHara o6"rlacr v BLtcoK rIayLIeH

noreHrrrran 3a peanu3r4paHero Ha opr4n4H aJIHV vlev. Bt': ocuoBa Ha Ha[paBeHI4q

aHaIIv3 AaBaM [oJIoxLtTeJIHa ot]eHKa Ha pa3pa6oTeHufl AI{CepraUHoHeH TpyA H C

y6e4eHocr nperopr,qBaM MycraQa A,ru Myc'racpa ,'la npra,loSHe

o6pa:osare,'IHara u HayqHa cre[eH ,,4oKTop" s o6,'1acr Ha BIJCtrte oSpa:osauue

6. ArpapnvHayKV 14 Berepr.rHapHa MeAnuuHa, npo$ecuoHanHo rtartpaBnesne 6.3

X[sorFroBbAcrBo, HayqHa cnerlr4anHocr "Pu6oBbAcrBo, pla6Ho crorlaHcrBo 14

npoM14uneu pu6oloe".

[ara:01.05.2023 r.
rp. KocrHn6po4 fIoArr.rc:
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OPINION

From: Prof. Teodora Lyudmilova Popova, PhD, Eng.

Institute of Animal Science-Kostinbrod, Agricultural Academy
Scientific subject "Quality of animal production (rneat and meat products)"

Concerning: Thesis for awarding ofthe educational and scientific degree "PhI)"
in the scientific subject "Fisheries, 1'lsh farrning anc'l indr-rstrial

fishing" in the Faculty of Agriculture at Trakia lJniversity.

Author of the PhD thesis: Mustafa Ali Mustafa
Title: "Technological parameters for sustainable and environmentally l'riendly

aquaculture"
Scientific supervisors: Prof. Ivaylo Sirakov, PhD

Assoc. Prof. Stefka Stoyanova, PhD

Reoson for presenting the opinion: participation in the scientific jury fbr the

defense of the PhD thesis according to Order No. 1 I l5/31.03.2023 o[-the Rector

of Trakia University.

1. Information for the Ph student
The PhD student was trained in a doctoral prograrr-r at the Deparlment of

"Anirnal husbandry -non-rurninant animals and special brar-rches" olthe Faculty

of Agriculture at Trakia University in the subject "Fisheries, Fish frartt'ting and

Industrial Fishing". The training was carried out in regular forrn during the period

20t8-2022.

2. General characteristics of the PhD thesis
The thesis is structured in the traditional form for this type of scientific

works. Its total volume is 154 pages as follows: Introduction - 2 p.. Literaturre

review -39p., Aim andtasks -2p., Materials and rnethods - l9 p., Results and

discussion - 53 p., Conclusions - 2 p., Recommendations - I p., Contributions - I
p., References - 29 p., Other (Contents, Papers related to the thesis) - 4 p.

In recent years, with the higher risk of diseases associated with improper

nutrition, consumers' needs for a source of valuable protcin ancl hcaltltr lats. sLtclr

as those contained in fish, have increased significantly. Despite the grcat pro-qress

in aquaculture production worldwide, the rising prices of fish oil and meal, and

8x. Np



the significant costs of feeding hydrobionts, are a problem.'l'his tnal<es it

necessary to search fornew altemative sources of protein and t-at fbrthe needs of
aquaculture and to investigate their effect in relation to environmentally fiiendly
and sustainable aquaculture. The PhD thesis of Mustafa Ali Mustafa fully fits
into this current line of research in fish farming science. Its main objective is to

evaluate the influence of alternative sources of protein and fat (algae and n-j fatty

acids) in the diet of rainbow trout, African catf'lsh and Rurssian sturgeon on

hydrochemical and growth perfonrance traits when cultivated in a recirculation

system. In addition, much attention has been payed to studying the influence of
the these pafticular food sources on meat quality in rainbow trout. ln the literature

review, the PhD student makes a general characterization of aquaculture and

cultivation in a recirculation system. He presents thoroughll' thc altcrnativc

sources of protein and fat, with an ernphasis on algae, in the nr,ttrition of
hydrobionts and their importance for sustainable and environmentally friendly
aquaculture. The candidate describes in detail and in depth the biological and

nutritional requirements of the rainbow trout, Attican catfish and Russian

sturgeon, and the effect of some alternative dietary protein and fat sources on the

hydrochemical traits and growth perfonnance of these species. Thc l'olLrttrc of thc

literature review and the manner of its presentation testili to the PhD student's

excellent awareness of the state of the problem, which allows him to properly
plan and conduct research.394 sources are cited in the thesis. Cyrillic titles are

14.Literature sources from the last 10 years are 460/o.

3. Assessment of the obtained scientific and scientific-appliccl rcsults
The results of the considerable experirnental work carried out, are related

to assessing the influence of algae as an alternative source of protein ar-rd fat,

replacing fish oil and meal in the feed of rainbow trout, Alrican catfish and

Russian sturgeon on the hydrochemical and growth parameters of these species,

as well as on meat quality in trout. They were achieved through the application

of a correct rnethodological approach, including the diverse and ttrodertr :lnal1'ses,

presented in detail in the thesis. The set goals and tasks of the scientific work
have been fully fulfilled.

4. Assessment of scientific and scientific-applied contributions
Based on the conducted research. 3 contributions and 3 recomtrendations

for practice were fonnulated. For the lirst tirne in llulgaria, the inllr-rence of
alternative sources of protein and fat in the fleed of African catfish, Russian

sturgeon and rainbow trout on the hydrochemical indicators, survival rate,

groMh and nutritional coefficient was determined, as well as on tlie chernical

composition of the meat of the trout. which defines the contribr-rtions as original.



In relation witl-r the increase of sustainability in the cultivation of stocking

material from African catfish and rainbow trout, as well as in the fattening of
sturgeon and the cultivation of trout for consumption, the use o1' algac meal is

recommended for the practice.

5. Assessment of the papers related to the PhD thesis
The candidate presents 3 scientific papers in connection with the thesis

(including I in press). One of the papers is a scientific communication lrom an

international youth conference, and another one is published in a.ior,rrrral lvith
impact rank and Q3. The doctoral student is the leading author, and in one of the

publications he is an independent author, which illustrates his significant personal

contribution in presenting the scientific results. lt is worlh noting that one of the

scientific publications has already been cited in prestigious international.iournals
- Israeli Joumal of Aquaculture - Bamidgeh and IOP Conference Series: Earlh

and E,nvironmental Science. The PhD studerrt palticipatcd in onc urriversity
project and three national ones.

6. Assessment of the Abstract
The abstract was prepared according to the requirements, on 64 pages,

including 20 tables and 5 figures, correctly reflecting the condr-rcted experinrents,

the obtained results, the derived conclusions, contribLrlions ancl practical

recommendations. An English summary is also provided.

7. Critical remarks, recommendations and questions
At the end of the literature review, it would be good to tnal<e a sutrltnary

that points to the goal of the thesis.

8. Conclusion
I believe that the thesis of Mustafa Ali Mustafa fully complies with the

requirements of the Law for the Development of the Acadernic Staff of the

Republic of Bulgaria, the Regulations for its implernentatior-r and the [{e-eulartions

of Trakia University for the application of the LDASII-B. It contains itnportant

scientific and scientific-applied results that represent a valuable contribution to
the field of research dedicated to aquaculture. I highly estimate the work done by

the PhD student. He demonstrates excellent knowledge in the specif-rc fleld and

high scientific potential for the realization of original ideas. Bascd on the

analysis, I give a positive assessrlent of the developed thesis ancl rvith corrviction

I recommend that Mustafa Ali Mustafa acquire the educational and scientific

degree "PhD" in the higher education area6. Agricultural sciences and veterinary



medicine, professional field 6.3 Anirnal husbandry, scientiflc subjcct "[rishcrics,

fish farming and industrial fishing".
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